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Q.         Rev.  Aikvandkk  n\i  ii.cii  QiosAlT,  LL.D  .  D.D.  f  Stirling  Wiliiun 

Sire  l))e  hujK'raphiLal  article:  GkOSAKI,  AllXANDEK  BaLLOCU.  \     Eul  Oi  {iti  fi/Jrl) 

MeG.      Arthur  CtsHMA.s  McGtPKEUT,  M.A.,  Ph.D.,  D.D.  ( Soentm  (Church  Historian) 

FrolesMor  of  Church  Histor>%  Union  TheologicBl  Senumiy.  New  York.  Antlwr  of  J     /  -„  a. 
History  of  ChristittHtty  in  ike  AposiMic  Agt;  Ac  Editor  of  the  Ekima  Btdttit  )  .  , 

of  Euscbius.  I  SOIOmen  [in  pyirl). 

Henry  Ausnv  Dobsox,  LL.D..  D  C  L  Ricbart  ((«  part), 


See  tke  biographical  article :  l>4>HsnN-,  H.  AvSTIM.  ). MMHb  UWWW  ((•  part). 

ASXHCK  DsNOY.  D.Sc.,  F.R.S..  F.Z.S.,  F.L.S.  f 

rnifcienr  of  Zoolos>'  in  King's  College,  London.  Zoological  Sccrctar>'  of  the  J  cmtn^-.. 
p.iiMi^K  Society  of  London.  Author  of  iDemoin  on  sysieimtic  loolagy.  com- |  V"^""* 
pwiiiwe  anatany,  embryology,  ftc  I 

A-  E  Houghton.  f 

Formerly  I  orrespondent  of  tlw  5MNd«rf  in  Sp^.  Author  of  RMtMlmt  4f  Act  9§»M:  BiOory  (f»  fam. 

Bourbons  in  .Sfmtn.  I 

Arthur  Everett  Shu-lev,  M.A.,  D.Sc.,  F.R.S. 

.Master  of  Chriitt's  CoUsR.  Cambridge.  Header  in  Zoologyi  Cenbridge  Uoivenity* 

Jiiiiu-cflitor  of  the  Cambridge  Satural  Iliilory. 

Alli  n  I  .  F.  vKKM  i  j  Signal:  Marint  SsgnalUnt 

Commander,  K.N.  l-omifrl>  buiKTintendentof  theS||pialSchooi,  li.M.S."  Victory,"!  pgff). 


P.  AU8>T  F»ederick  Pollard,  M..\..  F.R.Hist.Soc.  f 

Fdlow  of  AU  Souls  College,  Oxford.    PrufcMor  of  English  History  in  the  Uni-  i  SOMCW^   Mmrt  SeynOUTi 
venity  of  Londoo.   Asiiaunt  Editor  of  the  DieHcaan  tf  NoHoaal  Bi^rapky,  S    nwh,  ^ 
i893ri90i.  Author  of  Enfiaai  uaiir  A*  PnHiltr  Staunrt;  Lift  </  noMM 
CnMMcr;  ftc.  I 

*  Rev.  Alexamdkb  Goedosi,  M.A.  f 

LecttuerbiauifehHi«ioiylBtheUaivHiityof  Manchettir.  -^^BoeillBl. 

i 

5.  Rev.  Arcbualo  Heney  Sayce.  Litt.D.,  LL.D.  / 

See  the  biognphical  artkle:  Saves,  A.  H.  \ 

6.  Riv.  Albxamdib  James  Grieve,  M.A.,  B.D.  r 

Pirofenorof  New  Testament  and  Church  Hi»:ory  ai  the  United  Independent  Collcg*,  J  gnvik.  jahn 
Bradford.  Sometime  Rcgiatiar  of  Madiaa  Unitferaity  and  Member  of  Myeoie  1 
Edncatmnal  Servioei  \ 

Ik  Alkxamdkr  MacAiBTER»  M.A.,  LL.D.,  M.D.,  D.Sc,  P.R.S.  r 

PimfeHar  of  Anatomy  m  tlw  Univcnity  of  Cambridn.  and  Felloir  of  St  lohn'n  j  atiam.tintinn 
CoUcn  Formerly  Rofewor  of  Zoology  in  the  Uidvmity  of  DubBn.  Author  of  1 
Tat-BoA  tj  Bwmm  XMelmiy;  Ac.  I 


Atwtr  Harn,xck.  D  I  h  J  (f*"''* 

Soe  the  biograiihi<  .il  .iriiik-;  Harnack,  Aooi.F.  \     {ifi  port); 

{im  part). 


Aumn  Mellob.  f  Ub  Sp^m^  tf  "SUk 

Of  McamJ.  ft  T.BrDclelehurst&  Sons.  SUIcManiifacturera,  Macclesfield.  ^  tFoiff." 

Agnes  Mary  Clerke.  J  Smyth,  Charles 

Sec  tlic  binijraphiral  article  fl.ERKE.  .■\gnrs  M.  ^f"  ~" 

Arthi  k  .Mostyn  Fikld.  F.R.S..  F.R  A.S  .  F.R.G.S.,  F.R.MEI.S. 

.Xdiniral,  K  N.     .Admiralty  Rcpru -ciilalive  OO  Fort  of  ^-^•'^h"  Avthority, 
Hydrographcr  of  the  Royal  Nav>',  »9a4-i9o<). 

*  A  oomplete  liet,  ehowing  all  mdividml  contiibutan,  appeal*  in  the  final 
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AinEO  Morkl-Fatio. 

I'rofe.w^ir  of  Ronianrc:  LanguaRcs  at  the  College  ric  France.  Paris.  .\leml)er  tii  ilie 
Institute  uf  Frame:  (  iuwiliir  ul  the  Legion  of  l!<]iviiir.  Stsretary  of  the  £colc 
de»  Ctuirtcs,  ibbs-i^ob;  &t:.    Author  of  LEipagnt  au  XVI'  et  au  XVII'  sticUs. 

A17UD  NKwroN,  F.R.S. 

See  Ihe  biographical  article:  Nkwton,  AlfiSD. 

Altkkd  Peter  Hillier.  M  D  ,  M.P. 

Author  of  South  Ajruan  Siudtfi:  I'hf  I'tmmonwftiJ;  Hcc.  Ser\i-il  in  Kaffir  War, 
1H78-1879.  Partficr  with  L)r  I,.  S.  JanitMin  in  nie<lical  practice  in  South  Africa 
till  l»96.  McmtKT  <i!  Ki  lorm  Committee  JohannesburR,  and  Political  PritOOCr  at 
Pretoria,  l895-l»96.    .M  I'.  lor  Hitchin  disi>ion  of  Herts,  1910. 

Abtol'R  Schuster,  F.R.S.,  Ph.D.,  D  .Sc. 

ProfcsM>r  of  Physics  at  lh«  University  of  Manchoter,  itieS-loo?.  President  of  the 
International  Aasodation  of  SdamokiBy.  Author  of  Thurf  Optics  and  papen  m 
the  Procfedtngi  and  Transtxctums  of  tfic  Royal  Society. 

AlBRF-CiiT  SociN,  Ph  D.  (i.H44-iS<j<j)- 
Formcrly  Professor  of  Semitic  Pliilnli>K% 
Author  of  AraMtdu  Grammaitk ;  &c . 


I  Spain:  Lungiu(e  (in  part), 
and  UknUm  (Ai 

ISisUii;  summer;  Skua; 
Snaka-Mrd;  Snipe ;  Sparrow: 


AMm:  HvUirp 
(m  put). 


ill  lilt'  I  iii\rr>iiiesof  Lei|uigand  Tiibingen 


{ 


Sinai:  Tkt  Bitiicai  MomU 
Sinai. 


i 


Arthur  Stan-ley  Emumotom,  M.A.,  M.Sc.,  F.R.A.S.  J 
Chief  .Asfi^tani  at  the  Royal  Obicfvatary,  Green wirii.  FeNow  of  Trinity  Coliete.  |  Mv. 

Cambriflge. 

Andrew  Skth  PRiNCLE-PAinsos.  M  .\.,  LL  D  .  L> C  L 

Professor  of  I>ocic  and  .\Ictaiih\ sh';  in  the  tnixervity  of  Edinburgh.  Gift  era 
I^vlurer  in  the  I'niversiiy  of  .XlV-nkcn.  1911,  Fellow  of  the  Britibh  Acadtwy- 
Author  of  Man'i  Place  in  tk(  Coitnui.  The  Philosophical  KadtcaJs;  Ac. 

Ainnrs  William  Hollam). 

Formeily  bcliolar  of  St  John's  CoUesr.  Oxford.  Bacon  Sdwiar  of  Gny'i  Inn,  1900. 

Alvud  Wiuxii  Pavi,  CLE. 

Member  oC  the  Indian  CivilServio^iS7»-il9S.  PtiUtical  Officer.  StkUmEapcdttion. 
Britfali  CominWonar  under  Angfo-Cnineie  Convention  of  iSyou  Deputy  Com- 
missioner of  Darieeliog^ 


IsidBoatb,  VlieonnL 


Braman  Bla.ncharo   

AModate  Editor  of  the  Aaitany  ilf*  G^iM*,  New  York. 

Bbmiahw  XiDO^  D.C.L. 

Author  of  Soeiat  Brohition:  Prituiples  oj  Wttkrn  CMitaU&m\  Ac 

Bimedict  William  Ginsburc.  M.A.,  LL.D. 

St  Catharine's  Collese,  Cambridge.  Uarri»ier-at'Law  of  the  lnn«r  'i'emple. 
Formerly  Editor  of  the  Nan.  and  Secrataiy  of  the  Royal  Statietical  Society. 
AHliiMxviBiKUmamLi^Di^tfSUpmmtlm',9K. 

Sn  CvRMit  knam.  Gwntes  BitocB.  &C.B. 

Adnrfml  R.N.  Caaifliandar-4n4:hiei,  CUna  Station.  1901-1904.  Oinetnr  of 
Newel  IntelliRnce.  1889-1I91I.  Author  taThtAHif  Html  Waifim;  Sea-P«mir 
and  «$ktr  ShiHts;  Ac. 

CatMLBt  B£mont,  Litt.D.  (Oxen.). 

See  the  biographical  article:  B6momt,  Cuaklbs. 

Hon.  Cassoix  Davidson  Wright. 

Sec  the  biographical  article:  WaiCBT,  Uoir.  CAanOLL  DAVinoON. 

Charles  Francis  Atkinson. 

Forawrly  Scboler  of  Qneen'e  CoUeie,  Oaioni.  Captain,  let  City  of  London  (Royal 
Fnailiani).  Author  oTrAe  WiUtttms  and  CM  Hvier. 

Snt  CWMM  IIOLROYD,  LiTT.  D 

See  the  biographical  article;  lluLRovo,  Sir  Charles. 
CAKtTOM  Hinm.BV  Havks,  A.M.,  Ph.D. 

AteiMant  fVofestor  of  rlittorY  in  CohimUia  t'niversity, 
the  Aroaican  Historical  Aasociaiion. 

Charles  Lethbridge  Kingsford.  M  .\  .  F  R Hist.  Soc.,  F.SA. 

.Asvistant  Secretar)  to  the  Board  of  Kdu.  ulion.  .\uthor  fAliflt  ^  BtUty  V.  Edttor 
of  Ckranickt  of  Londm  and  Stow's  Smney  oj  London, 

Cau  Pvuuoi,  Pe.D. 

On  the  ateli  of  the  Carl  Zeba  Factory.  Jena.  Formnly  Frivmidonent  at  die 
Uniwcteityef  Bonn.  Member  of  the  Aftfoaondcai  Sodetiee  ef  Bniieclt  and  IMe. 

CUARK  PaOLI. 

See  the  biographical  article:  Paoli,  Cbsarb. 

Cbmstian  Pfister.  D.  £s  L. 

Proff^Mir  at  the  Sorfaonne,  Paris.  Chevalier  of  the  L«gion  of  Honour,  .\uthar  of 
Eiudti  sur  U  rigHt  di  JMM  k  Pitux:  Lt  DmM  mtrtttngim  d'Aliaet  <t  to  tftmit 

de  Sainle-Udile. 

Charles  Raymond  Beazley,  M.A.,  D.Litt.,  F.R.G.S.,  F.R.IIist.S. 

Professor  of  Modern  History  in  the  Cniversity  of  BirminKham.  Formerly  Fellow 
of  Merton  College,  Oxford,  and  University  Lc  tiirer  in  the  History  of  Geoijr.iphv . 
Lothian  Prizeman,  Oxford,  1889.  Lx>well  Lecturer,  Boston,  1908.  Author  of 
JYfliry  Ifef  Mia^aeliri  Tkt  Dmtm  if  iMmn  CSnvra^y:  Ac 


{ 


b  Army  SipiaUiHi  (fm 
part),  and  Railway  Sipiai- 
/«Hf  (in  fart). 


Signal:  Maritit  Sffnatffnf 
(m  ^irf). 


New  York.  Member  of 


1 
{ 

f  Strikes  and  Loek-ovli; 

\     I' mild  Sidlrs. 

[Spanish  Succession,  War  o( 
\    (m  part). 

jsKmncWUBRM. 

f  SIxtua  IV.; 
1  StUeho,  Fteeina. 

{ 

{staM  (fm  part), 
i  SIsaberl,  Kli«. 

Simoo  ol  St  Qnantin; 
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Charles  Scott  Sherusgtok,  M.A.,  D.Sc.,  M.D..  F.R.S.,  LL.D. 

Profeaior  ol  PhysioloEy  in  the  University  oi  LiverpooL  Author  of  The  Jnletraiivt 
AftioH  of  the  Nemms  SyUem. 

Sw  Cfluututs  WiLUAM  Wilson,  K.C.B.,  K.C.1I.G.,  F.R  S.  (itj^too?). 

MaJer4jeiKral.  Royal  Eneinwra.   Secictary  to  the  Nortn  Aincncan  Boundjiry 

Commission,  1858- 1K61.  British  Commissioner  on  the  Servian  Boundar>'  Com- 
misAion.  Directiir  l  .iMit  r.il  ul  the  (Jnlnam  c  SiirM  > .  i,smf-i«94.  Direclor-GenerBi 
of  Militar)'  Educaiiuii,  ltl95-lti9U.  Author  of  from  Korti  to  Khartoum;  Life  0/ 
Lord  Cttvf :  &c. 

Donald  Franxis  Tovey. 

Author  of  Essays  in  \{usi((il  Ana!y}i>.  conipri<iing  Tkf  Ctotnt^  CmtUtlB,  Tkt 
GoUberi  Vartatums,  and  anaiytics  of  many  other  cUssicul  works. 

David  George  Hogaktb,  M.A. 

Kee()er  of  the  Ashmolcan  Museum,  Oxford  Fellow  of  Ma^'dalcii  Collogc,  Oxford. 
Kfllow  of  tliL-  Briti^h  .Vadeniy.  Excavated  at  ra|!li(]>.  i.s.HS;  Namrati?,  1899  and 
190J:  Epbcsu*.  I904-I««3:  Aiaiut,  1906-1907.  Director,  British  School  at  Athens, 
1897-1900^  Omctor,  Ci«m  Esploimtion  Find.  1899. 


SptimlCoid:  PkynaUgf. 


(in  pttH). 


Sivis  (in  port); 
I  Smyrna  (im  Part); 
(tM  Miticr). 


Stays.  BatUe  of; 

David  Hammay.  Spain:  History  iin  pjrl); 

Formerly  British  Vice-consul  at  Baictloaa.  Ailtlior  of  SIM*  AtltorT  flf  4k*  JTtfya/ ^' Spanish  Suoc«ssion.  War  of: 


Navy;  Life  0/  Emiiio  Cattelari  Ac. 


Sir  Donald  MACKENaE  Wallace,  K.C.I. E..  K.C.V.O. 

Kxtnj  (iriKjm  of  the  Bedchamber  to  H.M.  King  (ietirjje  \'.  Dirntor  of  the  I  ..reign 
Ucpartincnt  of  Thf  Timet,  1  Kij  I  -  I  Hi)<g .  Monilicr  of  Institut  dc  Dn.ji  1  ntcr  11.11  ional 
and  Ulhcicr  de  I'lnstruction  Pul>li(iue  uf  France.  JuiniH^litor  ul  the  .New  Volumes 
(i«h  ed.)  of  the  Bmydppoedia  BrUamma.  Author  of  Kauia;  Efypl  m»d  the 
EgypHan  Qtustion;  Tkt  Web  of  Empire:  Ac. 

Edward  Abbkr,  D.Litt.,  F.S.A. 

S«e  the  biographical  article:  AkUKK,  aku. 

Edwaio  Ai;custus  Freeman,  LL.D.,  D  C  I.. 
See  the  biographical  article:  FaaEMAK,  E.  A. 

Rt.  Rev.  Edwaid  CtnBBSRT  BtmsB,  O.S.B.,  M.A.,  DXm.  f  e.iuMtTin..- 

Abtnt  of  Downside  Abbey.  Batb.  Anhor  of  "  The  Lausiac  HiMory  of  Ffeliadiui "  B'^'"'"*' 
fai  C^mbHdge  TMt  aid  SmUtt.  { 


XtiViil  and  Military  Opera- 
lions, 
I  Splnola,  AmbioM. 


f 

I 

-f  Sicily: 


History  (in  part). 


Edmund  Gosse,  LL.D. 

See  the  biovaphical  article:  GossB.  Eohwwd. 


Eli.i.';  Hovell  Minns.  M.A. 

rnivcrsity    Lecturer   in  Palaeogfaphy, 
Librarian  at  Pembroke  College,  Camondgc. 


Cambridge,     Lecturer  and   As^i^iani  \ 
Formerly  Fellow  of  Pembroke  College,  i 

EouABD  Meyer,  Ph.D.,  D.Litt.,  LL.D. 

PrafeMor  of  Ancient  Histoiy  in  the  Univenity  of  Berlin.  Author  of  Gatkkhle  da 
MkrUuuu;  GndUdUi  dm  aUm  Atypfoi  Dk  ItndUm  mud  Am  JVwMantiiMW. 


Sonx  (Li/rr,jry); 

Stanley.  Tbomas; 
StevenMO,  JMmI 

Style. 

Stevs; 
Slovaks; 
Slovene*;  Sorbe. 


Antbor 


Principal  of  Ncwnham 
Society  for  P»yfhioal  KeMldL. 


CanI 


ibridBk  ia9a>i9ta  Hon.'  Secietary  to  the 
ar oiFipew in  the Fwmrffupt  of  the  Society 


Edwasd  Makbon. 

Banister-at-Law.  Joint-editor  of  the  Journai  of  Comparaiite  Lepdotitm. 
of  Law  0/  Tfodimt  Companies ;  Prmcfyal  Guide  Iv  Ompany  Lam;  ac 

Eleanok  MnsiED  SmcmcKjfiluUMMU  SmtwicK).  Dim.,  LL.D. 

■a 

for  Psychical  Research. 
Sik  Edwakd  Maunde  Thompson,  G.C.B..  LS.O.,  D.C.L.,  Ltn.D.,  LL.D. 

Director  and  Principal  Librarian.  Briti>h  Museum,  1698-1909.  Sandars  Reader 
in  BiblioKraphy.  Cambridne  I'nivcrsity,  l(*<J5-l896.  Hon.  Fellow  of  University 
CoHejfe,  Oxford.    .Author  of  Handbook  of  Gtfek  and  iMtin  Pataro^rafikv.    Editor  of 

the  CnrirmcDii  .;  ;i^i'].;f.  J  .lint-i^dilur  of  puliliiation.;  of  the  ralanjiiraplikal  SiKicly 
the  .New  PalacuKrapiiiLal  Society,  and  of  the  Facsimile  of  the  l..iurcntian  Siphtx  les 

EOMt;Nu  Owen,  F  R  C.S  ,  LL.D..  D.Sc. 

Con»ulting  Surgeim  to  St  Mar\  ^  Hospital.  I.onclon.  and  to  the  Children's  Hospital 


Great  Ormond  Street,  Lond. 
A  Manual  of  .Anatomy  for  .Srm 

Sjiecial  I-e»-iurer  in  t^. .n uhhl--.. 
menilador,  PortugiiCM- 1  )rr|rr  -.1 
.Academy  of  Scicnrf-.  and  I.i^Ik 

W'lIII.KM  Hottsov, 


<  he\  alier  of  the 


•JTliSr  A"y»1  (Smvryh 


MA. 


I  itrraturc  in  the  University  ol  Manchester.   Com- j 

Ihiago.  ConespondinR  Member  of  LMmo  Royal  I 

II  (.i-osraphlcal  Society:  «c.  I 

D.Sr..  F.R  S  ,  F.R.A.S.  f 

Stokes  Lecturer  in  \ 


Silva,  Antonio  J.  de; 


Fellow  and  Tutor  in  Mathematics,  Christ's  College,  Cambridge. 
Mathematics  in  the  Univenity. 


Spherteal  Hannmilai. 


FSAMas  ARTHini  Bather.  M.A..  D.Sc,  F.R.S,,  F.R.G.S. 

Assixtant  Keener  of  Geology,  British  Museum.  Rotleston  Priseman.  Oxford.  1892 
Author  of  "  ficiwiodemia    in  A  TrmtiM  «n  ZaaUoi  THshk  Bekimadtnns 
Beleny;  fc. 


>1 
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p.G.H.a 

F.fi.P. 
F.f.B. 

P.  J.«. 
F.UO. 

P.Ll. 

p.H.a. 

F.  Po. 

p.B.e. 

p,w.* 
p.w.it* 

G.  A.C.* 
G.  A.  Gr. 

O.CL. 

0.0.  w. 
O.B.H. 

O.G.B. 
0.6.C 

0.0.8. 


Fbxdikand  Canning  Scott  ScmtLER,  M.A.,  D.Sc. 
FcUow  and  Tutor  of  Corptw  ChriMi  College,  Oxford. 

S^l^l  Stildm  M  fiMMMUMi  Ac 
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TuanKX.  Cymeb  Parsons,  F.R.C.S.,  F.Z.S.,  F.R  Anturop  Inst.  \  ^l**'***"' 
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I  KHiKKU  K  John  Snell,  M..\. 

Halli.)l  t  (illcxc.  Oxford.  Author  of  Tht  Age  oj  Ckauor;  Ac. 

Francis  Llewellyn  c;riffith.  M.A.,  Ph.D..  F.S.A, 

Reader  in  Kgyptology,  Oxford  Cniversity.   Editor  of  the  Archaeological  Survey  and 
Archaeological  Reports  of  the  Eg>'pt  Exploration  Fund.  Fellow  oC  Impoial' 
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{ 


IrLP.. 

Slwa;  Sobat  (fm  pari); 
Somali  land; 

South  Africa:  C,-ogr.i atid 
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Warden  of  Camden  CollcKc  S^dnpy,  .N.S.W.   Formerly  Tutor  in  Hebrew  and  Old  ]  SItowillll. 


Singapore; 
StniU  S«ttl«menls. 


H.Br.  HENTtY  Bradley,  M.A.,  Ph.D.  f 
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Knight  of  (irace  of  the  Order  of  St  John  of  Jcru.-alem.  Premier  and  Chief  Secre'arv,    cnnth  amtralls-  Triti„r\. 
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Colk'gc.  Barrii-tcr-at-Ljiw  of  Lincoln  s  Inn.  haiaattii  LmmtfB»  VidMn/iti*t\tut.\ 
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8HUV&IX)V  (sometimrs  written  Schouvaloff),  PETER 
ANOBBIVICH,  Cous'T  i  i8j7-iSSg;i,  Russian  diplomatist,  was 
born  in  1837  of  an  old  Ru&sian  family  which  rose  lo  distinction 
and  imperial  favour  about  the  middle  of  the  18th  century. 
Several  ol  its  members  attained  high  rank  in  the  army  and  the 
dvil  administration,  and  one  of  them  may  be  regarded  as  the 
fboiider  of  the  Mdicow  Univtrtity  and  the  St  Peteisbuis  Acukmy 
of  the  FbM  Alts.  As  a  yonth  Count  Pet«r  AndfcMdi  ihowed 
BO  darins  to  emnlatA  fab  dirtlBpililied  aaocaton.  He  studied 
fnteooogfa  toqutlifyfortheanoy,  end  for  neuly  twenty  years 
he  1«1  the  agicMhie,  commonplace  life  of  a  faahwinaMe  «ffiocr 
of  the  Guards.  In  1864  Court  influence  secured  for  him  the 
app>"iintmrnt  of  (lovrmor-Gcncral  of  the  Raltir  Provinrcs,  and 
in  that  position  he  gave  evidence  of  so  much  natural  ability  and 
tact  that  in  1S66.  when  the  revolutionarj-  fermentation  in  the 
younger  section  of  the  educated  classes  ma<lc  it  advisable  to 
place  at  the  head  of  the  political  police  a  man  of  excoiitional 
intelligence  and  energy,  he  was  selected  by  the  emperor  for  the 
post.  In  addition  to  bil  regular  functions,  he  was  entrusted  by 
his  Majesty  with  much  mick  of  «  confidential,  delicate  nature, 
including  a  mission  to  Loadwi  tm.  t9f$.  Tka  ostensible  object 
«f  tbi*  ntiMiaii  mi  to  imiige  andcahlir  certain  diplomatic 
iH***^"^  cnatad  if  Om  advame  ti  ttuaSm  ia  Ccntial  Asia, 
btt  he  ma  iMtittdMi  at  dwflaaa  tiaw  to  patpm  dw  way  for 
tte  inanriage  of  the  grand  diufteii  Marie  AtenMnw^ 
duke  of  Edinburgh,  which  took  place  in  January  df  the firilowing 
year.  At  that  time  the  emperor  Alexander  11.  was  anxious 
to  establish  cordial  relations  with  (Jroat  Britain,  .uifl  hi  thought 
this  object  might  best  be  attained  by  appointing  as  his  diplo- 
matic representative  at  the  British  Court  the  man  who  had  con- 
ducted successfully  the  recent  matrimonial  negotiations.  Count 
Shuv&lov  was  accordingly  appointed  ambassador  to  Lomiun; 
and  be  justified  his  selection  by  the  extraordinary  diplomatic 
tbihty  he  displayed  during  the  Russo-Turkish  War  of  1S77-78 
and  the  subsequent  negotiations,  when  the  relations  between 
SMia  and  Great  Britain  were  strained  ahnoat  to  the  point  of 
nptne.  After  the  publicatioo  of  the  treaty  of  San  SteUno, 
wUdi  aMoaUNd  Europe  and  mned  to  smder  aconlla  laefil- 
ahle,  he  conduded  with  Lord  ShBriiaiy  a  aeoet  eoofwatioii 
which  enabled  the  two  powers  to  meet  in  cxmgRH  and  find 
a  patifii  solution  for  all  the  questions  at  issue.  In  the  delibcra- 
lioiis  and  discussions  of  the  congress  he  played  a  leading  part, 
and  defended  the  interests  of  his  country  with  a  dexterity  which 
excited  the  admiration  of  his  rollrapucs;  but  when  it  became 
known  that  the  San  .Stefano  arranpements  were  profoundly 
modified  by  the  treaty  of  Serlin,  public  opinion  in  Russia  con- 
XXV.  I 


dcmncd  him  as  ttw  conriUatory,  and  reproached  him  with  having 
ncedle^sK  ^';ivi  n  u])  n^any  oi  thi-  aiivantagcs  secured  by  the  war. 
For  a  time  .Vlexandcr  II.  resisted  the  popular  clamour,  but  in 
the  autumn  of  1879,  when  Prince  Bismarck  assumed  an  attitude 
of  hostility  towards  Russia,  Count  Shuvilov,  who  had  been 
long  regarded  as  too  amenable  to  Bismarckian  influence,  was 
recalled  from  his  post  aa  ambamdar  ia  London;  and  after 
IMnff  ftar  oeail/ tea  yeaia  in  letbtBaet,  lie  died  it  St  Manboii 
in  iMq.  (D.  M.  W.) 

•HWA,  a  torn  fa  the  govemoMet  of  Vhdindr,  68  m.  hjr  nil 
NX.  of  the  town  of  Vladimir.  It  is  one  of  the  diief  centres  of 
the  cotton  and  linen  industries  in  middle  Russia.  It  is  built  on 
the  hiRh  left  bank  of  the  navigable  Teza,  a  tributary  of  the 
Kly:i7rrui,  with  two  suburbs  on  the  right  bank.  .Annalists  men- 
tion princ  es  of  Shuya  in  1403.  Its  tlrsl  linc-n  manufactures  were 
established  in  ns5',  but  in  1800  its  [Mipulation  did  not  exceed 
1500.  In  iS8j  it  had  19.560  inhabitants,  and  18.068  in  iSgy. 
Tanneries,  especially  for  the  preparation  of  sheepskins — widely 
renowned  throughout  Russia — still  maintain  their  importance, 
although  this  industry  has  migrated  to  a  great  extent  to  tfaa 
country  districts.  The  cathedral  (1799)  is  a  large  building,  with 
five  gilt  cupolas.  Meaily  every  village  in  the  vidnlty  haa  a 
apecbdty  «i  ita  »wh  lirlrli,  pottery,  whedi,  toyi,  paddof* 
boxes,  looms  and  other  weaving  implements,  home  finitH^ 
sieves,  combs,  boots,  gloves,  fdt  goods,  candles,  and  fO  em.  Hie 
manufacture  of  linen  and  cotton  in  the  villages,  as  well  as  the 
preparation  and  manufacture  of  sheepskins  and  rough  gloves, 
occupies  atxjLit  40.000  pe.ivinls.  Tlic  Shuy.i  irerchants  carry 
on  an  active  tr,^de  in  these  pnxiucts  ail  over  Russia,  and  in  com, 
spirits,  salt  and  other  food  stuffs,  importc*!. 

SHWBBO,  a  town  and  district  in  the  Sagaing  division  of  Upper 
Burma.  The  town  is  situated  in  the  midst  of  a  rice  plain,  53  m. 
by  rail  N.E.  from  Mandalay:  pop.  (1901)  9626.  It  is  of  historic 
interest  as  the  birthplace  and  ^capital  of  Alompm,  the  founder 
of  the  last  Burmese  dynasty.  After  British  annexation  it  became 
an  important  miUtaiy  cantonment;  but  only  the  wing  of  a 
Eorapean  icgiment  b  bow  itatiooed  bete^  Hw  area  of  th^ 
diMrict  b  S634 IQ.  m.;  pop.  (1901)  Mfign,  ■hovring  an  bincue 
of  H%  to  the  deeadft  It  lies  betwacn  theKadia,  Vppcr  aal 
Lower  CMndwh  and  Mandalay  districts.  The  Tnawimy  loma 
the  dividing  line  on  the  east.  The  physical  features  of  the 
di.strict  vary  considerably.  The  Minwun  range  runs  down 
the  whole  c.Tstcm  side,  skirting  the  Irrawaddy.  In  the  north 
it  is  a  defined  range,  but  at  Sheinma^ca.  in  the  south,  it  sinks 
to  an  undulation.  West  of  the  Mu  river,  in  the  ri  ii're  of  the 
district,  there  is  a  gradual  ascent  to  the  hills  which  divide 
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Sunns  from  the  Vpptt  CUndifbi.  Bctweoi  iImm  hhim  ud 
«a  bctli  sklea  of  the  Mu  is  ft  plaio,  wdmkm  «M«pt  Car  aone 
tgolated  hUb  in  the  north  and  nortb-eait  ind  the  low  Smdaunj^-gyi 

range  in  the  louth-east.  The  greater  part  of  this  plain  is  a  rice- 
growing  tract,  but  on  the  sloping  ground  maize,  millets,  sesamum, 
cotton  and  pt'as  are  raised.  ,\  Rff  iA  rlral  of  sugar  is  nhui  firodurcd 
from  groves  of  the  ttiri  palni  Ilic  Mu  river  is  [lavijjable  for 
three  months  in  th^r  ytar.  from  Jjiir  ir>  August,  but  in  the  dry 
season  it  can  be  forded  almost  anywhere.  A  good  deal  of  salt 
is  produced  in  a  line  which  closely  follows  the  railway.  Coal 
has  been  worked  at  Letkokpin,  near  the  Irraw.-iddy. 

The  Yc  u  rc.scr^'cd  forests  are  much  more  valuable  than  those 
to  the  east  on  the  Minwun  and  the  Mudcin.  Extensive  irrigation 
works  existed  in  Shwcbo  district,  but  they  fell  into  disrepair 
in  King  Thibaw's  time.  Chief  of  these  was  the  Mahananda  Lake. 
The  old  works  have  recently  been  in  process  of  restoration,  and 
in  1906  the  main  canal  was  formally  opened.  The  ninbli 
follows  the  valleys  of  the  Ma  and  the  Irrawaddy,  and  hftvos  the 
RStof  thedistiictcaaipaatlveiydiy.  It  vanes  from  an  svoife 
0fa9tO49iik  !(hettmiaetemiwnitanis9c^iaUmhottaMoa, 
aadblbto4^«rii*intheciold  aeaaao,  the  naeiimiim  uid 
w/M/f^  tmiHa^  being  104*  and  56". 

IIUilGOl*  or  SiMXOiB,  ft  towB  ud  distiict  flf  Bil^ 
in  the  Lahore  dhrfrfon  of  the  Paxi|ab.  The  town,  which  has  a 
station  on  the  North- Wotera  railway,  is  73  m.  N.E.  of  Lahore. 
Pop.  (iQoi)  S7,9S6-  It  is  a  military  cantonment,  being  the 
headquarters  of  a  brigade  in  the  2nd  division  of  the  northern 
army.  There  are  remains  of  a  fort  dating  from  about  the  loth 
centurv;  but  the  mound  on  which  iht-y  sland  is  tradiliotially 
supposed  10  mark  the  site  of  a  much  earlier  stronghold,  and  some 
authorities  identify  it  with  the  ancient  Sakala  or  Sagal.  Other 
ancient  liuildings  arc  the  shrine  of  Kaba  .\anak,  tlie  tirst  Sikh 
Guiu,  tliat  of  the  Mahommcdan  Imam  Ali-ul-hakk  and  Raja 
Tej  Singh's  temple.  The  town  has  an  exteiioive  trade,  and 
manufactures  of  sporting  implements,  boots,  paper,  cotton, 
cloth  and  sfaAwl-edgiAg.  There  are  Scottish  and  American 
missions,  ft  Scottish  nWoa  tniaing  hatftttthn  «nd  ta  arts 
college. 

The  DisTucr  of  Suisot  has  an  area  of  1991  sq,  m.  It  h 
aa  oblong  tract  of  country  occupying  the  submontane  portion 
of  the  Rechna  (Ravi-Chenab)  Doab,  fringed  on  either  side  by  a 
Hne  of  fnshaUuvial  soil,  above  which  rise  the  high  beaks  that 
^ora  the  limits  of  the  river-beds.  The  Degh,  whkfa  lisa  in  the 
Jama  hiUa,  traverses  the  district  parallel  to  the  Ravi,  and  is 
BfcewIiefftaigedhyknrallnnalBaiL  The  north  osatcm  boandny 
b  so  m.  distant  froB  tha  aater  Una  of  the  Kmatajraa;  bnt  abaut 
midway  between  tlw  Ravi  and  tin  Chenab  is  a  h^  donal  tract, 
extending  from  beyond  the  border  and  stretching  far  into  the 
district.  Sialkot  is  above  the  average  of  the  Punjab  in  fertility. 
The  upper  portion  is  very  productive,  hut  ihe  siiuthcm  portion, 
farther  removed  from  the  intluence  of  the  rains,  shows  a  marked 
decrease  of  fertility.  The  district  is  also  watered  by  numerous 
small  torrents;  and  sc\xTal  swamps  or  jhils,  scattered  over  the 
face  of  the  country,  are  of  considerable  value  .as  reservoirs  of 
surplus  water  for  purposes  of  irrigation.  .Sialkot  is  reputed  to 
be  healthy;  it  is  free  from  cices&ive  heat,  judged  by  the  common 
standard  of  the  Punjab;  and  its  average  ajinual  rainfall  varies 
from  35  in.  near  the  hilis  to  22  in.  in  the  parts  farthest  from  them. 
The  population  in  1901  was  1,083,909,  showing  adccteaaeof  j% 
as  against  an  increaae  of  it%  ia  the  previous  decada  Wi  is 
wplnintd  by  the  fact  that  Sialkot  oaatiibuted  over  100,000 
penons  to  the  Chenab  colony  (4.11.).  The  [Wincipal  croi>s  arc 
whMtf  hnkgr,  anise,  millets  aiui  aasBMaaa.  The  distria 
lil  ewMsd  by  a  hnni  of  tfaa  Ndrth-WosteiB  milway  firen 
WaiicBbBdtoJanuiit. 

The  early  l^tory  of  Sialhot  is  doac^  iatanraw  with  that  ai 
the  rest  of  the  Punjab.  It  was  auMdwl  by  thaBritishaitirtba 
second  Sikh  war  in  1840;  since  then  its  ana  Ima  been  consider- 
ably reduced,  assuming  its  present  proportions  in  1S67.  During 
the  Mutiny  of  1857  the  native  uoops  plundered  the  treasury 
and  destroyed  all  the  reojnis,  wlica  most  of  the  Bwopean 
residents  look  refuge  in  the  fort. 


turn  ^nown  to  its  InhaWtantt  aa  Mmang  THo*),  aa  nide- 
pcodeat  UaidMa  of  tha  ladfr^aihwuf  peninsula  or  Further 
IniOa.  It  fica  between  4*  20'  and  so*  15'  N.  and  between  96*  30' 
and  106*  E.,  and  is  bounded  N.  by  the  British  Shan  States  and 
by  the  French  Laos  country,  E.  by  the  French  Laos  country 
and  hy  Canif":ii'i:i,  S,  l  y  (.r'.mbodia  and  by  the  Gulf  of  .Siam, 
and  W.  by  the  lenassencn  and  Pegu  di\Hsions  of  Burma.  A  part 
of  Siam  which  extends  down  the  Malay  Peninsula  is  bounded 
E.  by  the  Gulf  of  Siam  and  by  the  South  China  Sea,  S.  by  British 
•Malaya  and  W  by  the  lower  part  of  the  Bay  of  Bengal.  The 
total  .^rca  is  about  ^20,000  sq.  m.    (For  map,  sec  Indo-China.) 

The  country  may  be  bc-st  considered  geographically  in  four 
parts:  the  northern,  including  the  draiiuge  area  of  the  four 
rivers  which  unite  near  Pak-Nam  Po  to  form  the  Menam  Chao 
Phaya;  the  eastern,  including  the  drainage  area  of  the  Nam  Mun 
river  and  its  tributaries;  the  central,  including  the  drainage 
area  of  the  Meklong,  the  Menam  Chao  Phaya  and  the  Bang 
Fabaag  rivers;  and  the  southern,  including  that  part  of  the- 
country  which  is  situated  ia  the  hialay  Peninsula.  Nflrthcia 
Siam  is  about  60^000  sq.  m.  la  area.  In  gjiaaial  appeaiaaee 
it  is  a  series  of  pualld  nnges  af  hiila,  iyiag  M.  and  S.,  merdty 
gently  dephig  accBvities  in  the  S.,  but  ning  into  predpiioua 
nouatain  masses  in  the  N.  Betweea  thcM  langee  flow  the 
rivers  Meping,  Mewang,  Meyom  aad  Menam,  turbulent  shallow 
streams  in  their  upper  reaches,  but  alow-moving  and  deep  where 
they  near  the  points  of  junction.  The  longest  of  them  is  over 
350  m.  from  its  source  to  its  mouth.  The  Mcping  and  Mewang 
on  the  W.,  rising  among  the  loftiest  ranges,  are  rapid  and 
navigable  only  for  small  boats,  while  the  Meyom  and  Menam. 
Ihe  eastern  pair,  .afford  passage  for  large  boats  at  all  seasons 
and  for  deep  draught  river-steamers  during  the  t1<x>i;  1  inic.  The 
.\Ie;iam  is  the  largest,  deepest  ajid  most  slugpish  01  ihe  four, 
and  in  many  ways  resembles  its  continuation,  the  Menarn  Chao- 
I'haya  lower  down.  On  the  W.  the  river  Salween  and  its  tributary 
the  T  houng  Yin  form  the  frontier  between  the  Siam  and  Burina  for 
some  distance,  draituug  a  part  of  northern  Siam,  while  in  the 
far  north-east,  for  a  few  miles  below  Chieng  Sen,  the  Mekong 
does  the  same.  The  districts  watered  by  the  lower  reaches  of 
the  four  rivers  are  fertile  and  are  inhabited  by  a  considerable 
F>opu|atioo  of  Siamese.  Farther  north  the  country  is  peopled 
by  Laos,  acattacd  in  villages  along  all  the  river  banks,  and  by 
nniniroiH  ^wwf»inTiiift  of  Shan,  Kann,  >f and  other  tabes 
living  hi  dw  npiaadi  and  OB  the  idlitopa. 

EMtem  Siaia,  6oan  fo,floo  sq.  nk  b  ana,  ii  cwbded  hgr 
wellHiefiaed  boandaiias,  the  0«at  livnr  If^ong  dhridiag  it 
daw^  ffom  Fnndi  LaoaoB  the  N.  aad  B,,  the  Pnora  Dang  Rek 
Un  laage  iiam  (^bodiaoB  the  S.  aad  the  Dom  Pia  Fai  range 
from  ceottal  Siam  oa  the  W.  The  right  baak  of  the  Mekong 
l>etng  closely  flanked  by  an  almost  continuous  hiU  range,  the 
whole  of  this  part  o:'  Siam  is  practically  a  huge  basin,  the  bottom 
of  which  li  a  plum  lying  from  100  to  300  ft.  above  scadcvcl,  and 
the  sides  hill  ranges  of  between  tooo  and  jock?  ft,  elevation. 
The  plain  is  for  the  most  jjarl  sandy  and  almost  bam-n,  subject 
to  heavy  floods  in  the  rainy  sciS'  in.  ami  to  st  verf  drou^;i.t  in  the 
dry  weather.  The  hills  are  clothed  with  a  thir.  sha  ll  irss  growth 
of  stunted  forest,  which  only  here  and  there  assumes  i  lie  c  haracter- 
istics  of  ordinary  jungle.  The  river  Nam  Mun,  which  is  perhaps 
200  m.  long,  has  a  large  number  of  tributaries,  chief  of  which 
is  the  Nam  St.  The  river  flows  eastward  and  falls  into  the  Mekong 
at  15°  icf  N.  and  105°  40'  E.  A  good  way  farther  north  two 
small  rivers,  the  Nam  Kum  and  the  Nam  Song  Kram,  also 
tributaries  of  the  Mekong,  drain  a  small  part  of  eastern  Siam. 
Nearly  two  miiUon  people,  mixed  Siamese^  Lao  aad  CamhoihaB,. 
probably  anwog  the  poorest  pcasantiy  in  the  noddi  tuppoet 
adataacB  la  this  iahoqiitabla  Rgimi. 

of  tha  Ul«daa^  tha  hoaw  nf  the  peatar  pait  af  iM  pspolMhM, 
and  the  somca  of  nme-tcatfaa  of  its  wealth.  In  gemaal  appear- 
ance it  is  a  great  plain  flanked  by  high  mountains  on  its  western 

border,  inclining  gently  to  the  sea  in  the  S.  and  round  the  inner 
Gulf  of  Siam,  and  with  a  long  strip  of  mountiiir.fv.js  sra-board 
stretchmg  out  to  the  S.E.  The  mountain  range  on  the  W.  is  a 
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continuation  of  one  of  the  ranges  of  northern  Siam,  which, 
extending  still  farther  southward,  ukiraalcly  forms  the  backbone 
of  the  Malay  Peninsula.  Its  riilgc  the  boundary  between 
central  siam  and  Burma.  I  he  highest  px-ak  hereabouts  is 
Mogadok,  5000  it.,  dose  to  the  border.  Od  the  £.  the  Dom 
Fh  Fai  tlitows  up  a  point  over  4000  ft.,  and  the  south-eastern 
nnge  which  dividn  tin  unow,  littoral,  Chantabun  and  Krat 
districts  from  Cuabodia,  hM  the  Cbcmau,  Saidao  and  Kmoch 
JwUbU,  betuven  9000  ami  goao  ft.  The  HeUong  liver,  which 
dnu»  the  metetn  perti  nt  eentiil  Sun,  nan  in  the  wcttern 
bolder  nme,  faiDon  a  ooniie  « little  E.  of  S.,  and  luas  into  the 
we  at  the  miteiu  corner  of  the  inner  gulf,  lome  aoo  m.  distant 
from  its  source.  It  is  a  rapid,  shallow  stream,  subject  to  sudden 
rises,  and  navigable  for  small  boats  only.  The  Bang  Pakong 
river  rises  among  the  Wattana  hilLs  on  the  ca.stcrn  border, 
between  the  Battaniboiig  province  ui  C'amboiiia  and  Siam.  It 
llows  N.,  '.hi-n  W.,  then  S.,  dcstribiiiK  a  sciriicirLk-  thruuRh  the 
fertile  district  of  Pachim,  and  (alls  into  the  sea  at  the  north  east 
corner  of  the  inner  gulf.  The  whoh:  cours);  ot  this  river  is  about 
100  m.  long;  its  current  is  sluggi.sh,  but  that  of  it3  chief  tributary, 
the  Nakhoo  Nayok  river,  Ls  rapid.  The  Bang  Pakong  is  navi- 
gable for  steamers  of  small  draufjht  for  about  30  m.  The  Mcuam 
Chao  Phaya,  the  principal  river  of  Siam,  flows  from  tiie  point 
when  it  ia  f ooned  bjr  the  jmictioin  of  the  rivBB  of  aortlwn  Siam 
■iBMOt  due  S.  for  154  m.,  when  it  emptiee  itadf  hito  the  inner 
golf  about  midway  between  the  Meklong  and  Bang  Pakong 
mouths.  In  the  ndghbourhood  of  Chainat,  40  m.  below  Paknam 
Poh.  i'.  throws  off  three  branches,  the  Suphan  river  and  the 
Mcriani  Noi  on  the  right,  and  the  Lopburi  river  on  the  left  bank. 
The  latter  two  rejoin  the  parent  stream  at  points  considerably 
lower  down,  but  the  Suphan  river  remains  distinct,  and  has  an 
outlet  of  its  own  to  the  sea.  .\l  a  j><)int  a  liitU-  more  than  half- 
way down  its  course,  the  Meriam  Chao  Phaya  receives  the  waters 
of  its  only  tributary,  the  Nam  Sak,  a  goo<l-sLzetl  stream  which 
rises  in  the  eaat  of  northern  Siam  and  waters  the  most  easterly 
part  (the  Pechabiui  valley)  of  that  section  of  the  country.  The 
whole  ooone  of  the  Menam  Chao  Phaya  lies  through  a  perfectly 
fiat  couatiy.  It  b  de^  falr^  sqpid»  Mbject  to  a  regular  rise 
and  iood  emy  atttumn*  Iwt  aot  to  Mdden  fiteabeta,  and  is 
affected  by  the  tide  so  n.  iidaiid.  Per  90  n.  H  is  navigabte 
for  vessels  of  over  1000  tons,  and  were  it  not  for  the  enormous 
sand  bar  which  lies  across  the  mouth,  ships  of  almost  any  size 
could  lie  .It  the  port  of  Bangkok  rdiout  that  distance  from  the 
sea  I  sec  i!.\.scKOK).  Vessels  up  to  500  tons  and  12  ft.  draught 
can  attend  the  river  50  m.  and  more,  and  beyond  that  point 
large  river-boats  and  deep  draueht  launches  can  navigate  for 
many  miles.  The  river  i.n  always  i  hargeil  with  a  gre^it  (luantity 
of  silt  which  during  f3<xxl  season  is  deposited  over  the  surrounding 
plain  to  the  great  enhancement  of  its  fertility.  There  is  prac- 
tically no  forest  growth  in  central  Siam,  except  on  the  slopes  of 
the  hills  which  bound  this  section.  The  rest  is  open  rice-knd, 
altcma,ting  with  great  stietcfaca  of  giaaa,  leed  jungle  and  bamboo 
acrab,  nnidi  of  «Udi  la  under  water  far  qntte  three  naonths  of 
thejrear. 

Sontbmi  Slam,  wbkfc  has  aa  ana  of  about  101,000  sq.  m., 
comiats  of  that  pert  of  the  Malay  Peninauh  wUdi  belongs  to  the 

Siamese  kingdom.    It  extends  from  10*  N.  southwards  to 

6°  ji5'  N'.  ^>n  the  west  roast  of  the  peninsula,  and  tn  6°  25'  X.  on 
the  c;ist  co;isl,  between  which  ])oints  stretches  the  frontier  of 
British  Malaya.  It  is  a  strip  of  land  narrow  at  the  north  end 
and  widening  out  tosvar<ls  the  south,  con.sisting  roughly  of  the 
continuation  of  the  iiiuun'.aiii  :aiipe  which  liounds  Central  Siam 
on  the  W.,  though  the  range  appears  in  certain  parts  as  no  more 
than  a  chain  of  hillocks.  The  inhabitable  part  of  the  land 
consists  of  the  lower  slopes  of  the  range  with  the  valleys  and 
small  alluvial  plains  wUdi  Be  between  its  spurs.  The  remainder 
isflowand  for  the  most  part  with  dense  forest  containing  several 
kinds  of  valuable  thnbtf.  The  coast  both  east  and  west  is  much 
indented,  and  is  atndded  with  idanda.  The  riven  an  small 
and  shallow.  The  hfgbert  mountahi  is  Kao  Luang,  an  almost 
isolated  projection  over  jooo  ft.  high,  round  the  base  of  which 
lie  the  most  fertile  lands  of  thu  section,  and  near  which  are 


situated  the  towns  of  Bandon,  Nakhon  Sri  Tammarat  (Lakhon) 
and  BatahiBtt  at  well  aa  msogr  viUafm. 

(7c«fo|]Li—ViMy  Sttie  h known  of  the  geology  of  Sl.im.  It  appean 
to  be  mmpo— J  chielly  of  Palaeoioic  rocks,  eoeiccaled,  in  the  plains, 

by  Quaternary,  and  poi^iiblv  Tcrti-irv-.  deiio^it^.  Near  Luang 
Hrattinn.  jiiM  lieyond  the  Ix.rier,  in  1  .•meh  lerrilor>'.  limcttuncs 
with  Produtttu  and  Stkwatertnii,  like  the  Productus  limestone  of 
the  Indian  Salt  Range,  have  been  found;  also  red  clays  and  grau- 
wacke  with  plant*  similar  to  those  of  the  Raniganj  U-dis;  and  violet 
clays  with  Dicynodcv.  supposed  to  be  the  equivalents  of  the  Pane  he 
senesof  India.  All  ihe~'  l)ed»  strike  from  north-cast  to  south-west 
and  mu!>t  enter  the  northern  part  of  Slam.  Farther  south,  at  Vien- 
Tianc,  the  Mekong  passes  through  a  aorxe  cut  in  sandstone,  arkose 
and  schists  with  a  similar  ^^rike;  while  at  Lakhon  there  are  ^uejily 
ineiiaed  limestones  which  strike  north-west. 

CUmalt. — Ahhourh  enervating,  the  climate  of  Siam,  as  is  natural 
fram  the  position  of  the  country,  is  not  one  of  extremes.  The  wet 
season — May  to  October — corresponds  with  the  prevalence  of  the 
south-west  monsoon  in  the  Hay  of  HenKal.  The  full  force  of  the 
nionsiKjn  h.  however,  broken  by  the  western  frontier  hills;  and 
while  the  rainfall  at  Mergui  is  over  iHo.  and  at  Moiiliiu  in  2^0  in., 
that  of  Bangkok  seldom  exceeds  54,  and  f'hier.Ktniii  leeorjs  an 
average  of  about  43  in.  Puket  and  Cluntabun,  being  both  on  a  lee 
shore,  in  this  wawn  experience  raiigb  wcetlier  and  a^ea\-y  rainfaU; 
the  latter,  being  farther  from  the  equator,  it  llie  worse  off  in  iMs 
respect.  M  this  poriixi  the  temperature  iS  generally  moderate. 
(•5  to  75°  K-  at  m^Ui  ;ind  75°  to  »5°  by  day:  iNIt  breaks  in  the 
rain»  occur  which  are  hot  and  steamy.  The  cool  sciason  bcjnns  with 
the  commencement  of  the  north-o.ast  monsoon  in  the  China  Sea  in 
Novcmlicr.  While  SUm  enjoys  a  dry  climate  with  cool  nights  (the 
thertiiottieier  at  night  often  falling  to  40°— 50°  F.,  and  M-ldom  lieing 
aver  i)o°  in  the  shack-  by  day),  the  eastern  coast  of  the  Malay  Penin- 
sula receives  the  full  force  of  the  north-<asterly  Raleri  iroin  the  sea. 
This  Lists  into  Fehni.iry,  when  the  e.ortherlv  rv.rrei:t  Uk'us  to  lose 
strength,  and  the  gradual  heating  of  the  land  prtxluccs  local  sea 
breezes  from  the  eulf  along  the  coast-line.  Inland,  the  thermometer 
rises  during  the  day  to  over  too*  P.,  but  the  extreme  continental 
heats  of  India  are  nut  known.  The  com|virative  humidity  of  the 
atmosphere,  however,  makc-s  the  climate  trying  for  Europeans. 

Flora.  An  its  flora  and  fauna  Siam  combines  the  forms  of  Burma 
and  the  Slian  S'.ues  with  ihoM-  i>f  M.ii.iya,  farther  south,  and  of 
CambcKlia  to  the  south-cast.  The  coast  rc-gion  is  characterized  by 
mangroves,  Pandanus,  rattans,  and  similar  |3alms  with  long  flexibtc 
stems,  and  the  middle  region  by  the  gre;u  rice-fields,  the  coco-nut 
and  areca  palms,  and  the  usual  tnpical  plants  of  rultUK.  In  the 
temperate  uplands  of  the  interior,  as  about  Luang  Prabeng.  Hfme« 
layan  and  Japanese  species  occur — oaks,  pines,  chestnuts,  peach 
and  gre.i!  apple  trees,  ra-spb^^rrie^,  h<pne\ suckle,  vines,  s.i.\itrages, 
Cuhoracfae,  anemones  and  Violaceot;  there  are  many  valuable 
timber  trees— teak,  sappan,  eagle^woiod,  woodoil  (ffoP*B)t  and 
other  Dibttrocarpaceae,  Ctirttactae^  Pleroearpaeeae,  Xytia,  iron- 
wood  ana  other  dye-wood*  and  resinous  trees,  these  Ll.^t  (urminij 
in  many  districts  a  large  proportion  of  the  more  open  f<ire>is,  with 
an  underi^rowth  of  bamlioo.  The  teak  trre  grows  all  over  the  hill 
d!^tril  Is  iKirih  of  latitude  15',  but  seems  to  attain  its  l.est  develop- 
ment on  the  west,  and  on  the  east  does  not  appear  to  be  found 
s<iuth  of  i^*.  Most  of  the  so-called  Burma  teak  exponed  from 
Moulinein  la  floated  down  from  Siamese  territory.  Amone  other 
valuable  forest  producu  ate  thingan  wood  {/i«tm  9imia.),im^ 
used  for  boat-buildic%;  damar  oil,  taken  througliout  Itioo-Cnimi 
from  the  DipttrccttrpUJ  bvis;  aeilla  wood,  safwn.  rosewood,  iron- 
wood,  ebony,  nttan.    Amonf;  the  chief  prcxjuc'.ions  o(  the  jil.uns 

are  rice  (the  staple  export  of  the  country);  pepper  CcbieAy  from 
Chantabun) ;  sirih,  sago,  sugar-cane,  coco-nut  and  betel.  Palmyra  or 
sugar  and  attap  palms;  many  forms  of  banana  and  other  fniiti 
such  »t  dunan,  orange-riommelo,  euava,  bread-fruit,  moflgo,  jacic 
frtiit,  pine-apple,  custard-apple  andmangojiteen, 

{•'auna.  Few  countries  are  so  well  sttxked  with  big  game  as  it 
Siam.  C  hil  l  of  .mimals  is  the  elcnh.int,  which  roams  wild  in  large 
numln-rs,  and  is  extensively  cauellt  and  tamed  by  the  people  for 
transport.  The  tiger,  leopard,  fishing-cat,  leopard-cat,  and  Other 
species  of  wild-eat,  as  well  as  the  honey-bear,  large  sloth-bear,  and 
one-  and  two-horned  rhinoceros,  occur.  Among  the  great  wild 
cattle  arc  the  formidable  giiur,  or  seladang,  the  tianting,  and  the 
water-buffalo.  The  pr.at  antelope  is  found,  and  several  varieties 
of  deer.  W  il  l  )m,;,  ■  i.il  H|K.eies  of  rat-...  and  many  h.its — one  of 
the  commonest  iH-mg  the  Hying-fox,  and  many  species  of  monkey— 
es{HM  i.illv  the  ^ibUin  —arc  also  met  with.  Of  snakes,  56  Species  att 
known,  but  only  12  are  poisonous,  and  of  these  4  are  sca-snakes. 
The  waters  of  Siam  are  particularly  rich  in  fish.  The  crocodile  b 
common  in  many  of  the  rivers  and  estuaries  of  Siam,  anrl  there  are 
many  lisards.  The  country  is  rich  in  Uir.!;  .1  !nri:<  numl  rr  of  w  V.ii  h 
appear  to  be  common  to  Burma  and  (  .urii  i<:i:i 


'  See  E.  Joulx-rt  in  F.  Gamier,  Voyaijc  li  txfK.iralion  fit  Indo- 
ChiHt  (Paris,  1873),  vol.  ii. ;  Counillon,  DoiumcnU  pour  ttrvir  i 
I  ftudt  tf^otiqm  del  enmrons  de  Luang  J>Mtam  (CMbtneMM), 
CompUi  rmatu  (1896},  cxxiii.  i^o-i^iJ- 
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tmiaNlttiUt. — oenms  of  tke  rani  popnlatioo  was  taken  for 
the  fint  tiiiw  ia  190$.  Tin  fint  coimis  of  Baa^uk  aad  iu 
Mtbuili*  WM  ukcn  la  1909.  RcaalU  ihov  tht  Wbu  popttbUoa 
of  the  countijr  to  he  tboot  6,t$afieo.  Of  ths  total  about 
3,floo,ooe  an  Sameee,  about  9^000,000  Lmw,  ahout  400,000 
Chinese,  1 15,000  Malay,  80^000  Cambodian  and  the  rest  Bimnese, 
Indian,  Mohn,  Karen,  Annantite,  Kachc,  Laws  and  otbert.  Of 
Europeans  and  Americans  there  are  between  1300  and  1500, 
mostly  resident  in  BanRkok.  EnRlishmcn  number  about  500; 
C"ii.Tiiians,  igo,  Dar:i."j.  160,  Ajiicri.aiis,  1^0,  and  other  nalion- 
aJities  arc  represented  m  smaller  numbers.  The  Siam(:so  inhabit 
central  Siam  prineiixilly,  but  extend  into  the  nearer  districts 
of  all  the  other  sei  tions.  The  Laos  prcijominato  in  nurihcrn 
and  eastern  Siam,  Malays  mingle  with  the  Siamese  in  southern 
Siam,  and  the  Chinese  arc  fotind  srattercd  all  over,  but  keeping 
mostly  to  the  towns-  BanRkok,  the  capital,  with  some  650.000 
inliabitants,  is  about  one-third  Chinese,  while  in  the  suburbs  are 
to  be  found  settlements  of  Mohns,  Burmese,  Armamitcs  and 
Cambodians,  the  descendants  of  captives  taken  in  ancient  wars. 
The  Eurasian  population  of  Siam  is  very  small  compared  with 
that  of  other  large  dtiet  o{  the  East.  Of  the  tribes  which  occupy 
the  mountains  of  Sian  Mae  are  the  remnants  of  the  very  ancient 
inhahitanta  of  the  countiy,  prahably  of  the  Mohn-JUuner  family, 
who  wen  Mqiphuited  by  a  later  iaitB  «f  mote  cfvUiaed  Khnera 
iram  the  KHitih^aat,  the  Idnnuuien  and  p«rt«BoeitaB  af  the 
Stamete,  and  were  itill  faxther  thrust  into  the  nnoter  hills 
when  tht  I«»-Td  deaoended  fram  the  aoeth.  Of  thcae  the 
principal  an  the  Laws,  Lsmet,  Ka  Hok,  K«  Y«m  and  Kamoo, 
the  but  four  collectively  known  to  the  Siamese  as  Ka.  Other 
tribes,  whose  presence  is  probably  owing  to  immigration  at 
remote  or  recent  periods,  are  the  Karens  of  the  western  frontier 
range,  the Lu,  Yao,  Yao  Yin,  Meo  and  Musur  of  northern  Siam. 
The  Karens  of  Siam  number  about  20,000,  aad  are  fuund  as 
far  south  as  ij°  N.  They  arc  mere  olishoots  from  the  main 
tribes  which  inhabit  the  Burma  side  of  the  boundarj'  range, 
and  are  supixised  by  sonic  to  be  of  Kurmo  Tihetan  origin.  The 
I^u,  Yao,  Vao  Yin,  Meo  and  Musur  have  Vunnanese  charac- 
teristics, are  met  with  in  the  Shan  States  north  ol  Siam  and  in 
Yun  nan,  and  arc  supposed  to  have  loun<l  their  way  into  northern 
Siam  since  the  beginning  of  the  igth  century.  In  the  mountains 
behind  Chantabun  a  small  tribe  called  Chong  is  found,  and  in 
touthcrn  Siam  the  Sakei  and  Scmang  inhabit  the  higher  ranges. 
Tfaoe  last  three  have  Negrito  charactciistica,  aaid  tMOhalily 
npnaent  a  race  far  older  even  than  the  ancient  Ka. 

The  typical  Siamese  is  of  medium  height,  well  formed,  with 
oOva  compleMOB,  darker  than  the  Chincae,  but  fairer  than  the 
IfahySi  cyea  wcO  ah^ted  thooihilWitly  inclined  to  the  oblique, 
now  bcoed  and  flat,  Hps  pcomlDent,  the  face  wide  acroas  the 
dieek-boiieB  and  the  ddB  ahort.  A  tUii  noaatache  b  connon, 
the  beaid,M9NMnt|b  plucked  out,  and  the  hair  of  the  head  is 
black,  ooane  and  cut  ahort.  The  Hp*  arc  usually  deep  red  and 
the  teeth  stained  bUck  from  the  haUt  of  hetal<hc«iiw.  Tbc 
children  are  pretty  but  soon  lose  their  charm,  and  the  race, 
generally  spi.iL.ini:  ,u-lv  from  the  European  standpoint. 
The  jxjiiticin  of  v.  c rr.cn  is  good.  I'ulygaruy  is  permitted,  but  is 
common  only  among  the  upper  rl.is  .i  s,  and  when  it  orrurs  the 
first  wife  is  acknowledRetl  head  of  the  household.  In  disi>obitiun 
the  Siamese  are  mild-mannered,  patient,  sul>mis&)ve  to  authority, 
kindly  and  hospitable  to  strangers.  They  are  a  light-hearted, 
apathetic  people,  little  given  to  quarrelling  or  to  the  commission 
of  violent  crime.  Though  able  and  intelligent  cultivators  they 
do  not  take  kindly  to  any  form  of  labour  other  than  agricultural, 
with  the  result  that  most  of  the  industries  and  trades  of  the 
country  are  in  the  hands  of  Chinese. 

The  national  costume  of  the  Siamese  is  the  panung.  a  piece  of 
doth  about  1  yd.  wide  and  3  >di.  loii,;.  The  middle  of  it  ia  pa.sscd 
round  the  body,  which  it  covers  irom  the  wai>t  to  the  knees,  and  is 
hitched  in  front  no  (hat  the  two  ends  tuiiiK  down  in  equal  length 
before;  these  beine  twisted  together  are  (>a».H«-d  b;ieV  Ix'tnwn  the 
lee-^,  dniv.n  up  amltuckeij  into  the  waist  at  the  miiidlc  ni  ilv  link. 
Tttr  f.i.'mn,"  is  rnmmnn  to  lv)th  sexes,  the  women  siifi|tlcmciitin>;  il 
with  a  scarf  worn  rniind  thcbf>Hv  untli-rthe  arms.  .Among  the  better 
cla*'^'^  tmth  sexes  wear  also  a  jacket  buttone<1  to  the  throat,atOcUags 
and  stioes,  and  all  the  men,  except  servants,  wear  bats. 


The  staple  food  of  the  Siamese  is  rice  and  fish.  Meat  i«  eaten, 
but,  as  (he  .sUiixhter  of  animaU  is  against  lhJd:ihi^t  ti  rK  i-,,  hi  not 
often  obtairuilile,  with  the  exrcptiun  ul  [;.  irk,  kill..  .]  1  y  (  hm.  se. 
The  men  amuke.  but  tbc  women  do  not.    L  .i  ryl.Hxiy  chews  lietcl. 

The  priaciaal  paailmrt  are  gambline,  l>oa!-r,i>  mg,  cock-  and  fiak- 
fighting  and  Mte-Hying.  and  a  kind  of  fcKJiiialL 

Slavery,  once  common,  has  been  gradually  ulKili.^licd  bv  a  w  rirs  of 
laws,  the  la  -t  of  which  came  into  force  in  1905.  Nu  -ui  i;  thin..;  as 
caste  exists,  and  low  birth  is  no  insuperable  bar  to  the  attainment  of 
the  higlmsr  digniriw.  There  aie  no  hereditary  tide*,  those  in  use  biaiog 
confened  forlife  only  and  being  attached  to  some  partkadar  office. 

rim>»i. — There  are  very  few  towns  with  a  populatioa  cf  over 
10,000  inhabitanu  in  Siam,  the  majority  being  merely  scattend 
town'ihips  or  elustert  of  villages,  the  capitals  of  the  provinoc* 
(munKi^  U  iii^t  often  no  more  than  a  few  houfcs  gathered  round  the 
iimrkei  place,  the  ufTiccs  and  tbc  governor's  lestdcoce.  'Ihe  non 
important  places  of  northern  Siam  include  Chieng  Mai  (9.*0«  the 
capital  of  the  north.  Chieng  Rai.  near  the  northern  irontier; 
Lampun,  also  known  as  Labong  (originally  Haribunehai),  the  first 
Lao  settlement  in  Siam;  Lampang,  Tern,  Nan  and  Kre,  each  the 
seat  of  a  Lao  chief  and  of  a  Siamcac  comini>siuner;  Ctaradit, 
Pichai,  Pichit,  Pechabun  and  Itabens,  the  last  of  im(>urtance  as  a 
timber  station,  with  Phitsnulok,  Sulchotai,  Swankalok,  Kam^icng 
Pet  and  Nakhon  Sawan.  former  capitals  ot  Khmer-Siameie  king- 
doms, and  at  present  the  headquarters  of  proviflcial  governments. 
In  eastern  Siam  the  only  town.i  of  importanre  are  Korat  and  I'bon, 
capitaLs  of  divi-ioii^,  a:iil  Non,;  Kai,  an  ancient  place  on  the  Mekong 
river.  In  central  Siam,  after  Bangkok  and  Ayuthia,  places  of  im- 
portance on  the  Menam  Chao  Phaya  aic  n»Nam  at  tim  liwer 
mouth,  the  seat  of  a  governor,  termlaoa  of  a  railway  and  wte  of 
modern  fortifications:  Paklat,  the  i«at  of  a  governor,  a  town  of 
Mohns.  descendants  of  refugee*  from  Pceu;  Nontaburi,  a  few  miles 
above  Bangkok,  the  scat  of  a  governor  and  rxissessinR  a  lar^e  market ; 
Pratoomtani,  Angtong,  Prom,  ln!i.;n,  i  h  linat  and  Saraburj,  all 
administrative  centres;  and  L.opburi,  the  last  capital  bclore  Ayuthia 
and  the  resilience  of  kings  during  the  .>\)'Uthia  period,  a  city  of  ruioa 
now  gradually  reawakening  as  a  centre  of  railway  traffic.  To  the 
west  of  the  Menam  Chao  Pnaya  lie  Suphanburi  and  K.alliuri.  ancient 
cities,  now  government  headquarters;  Pech.ihuri  (th"  Piply  of 
early  travellers),  the  terminus  of  the  western  railway :  and  Hhrapa- 
toom,  with  its  huge  pagoda  on  the  site  of  the  capital  of  Sri  Wichaiya, 
a  kingdom  of  aooo  years  ago.  and  now  a  place  of  military,  aj^ncultural 
and  other  schools.  To  the  cast,  in  tne  Bang  Pakong  nver-basin 
and  down  the  eastern  shore  of  the  gulf,  are  Pachim,  a  divisional 
lieadquarten:  Pelriou  (q-v.);  Hang  Pb.vii.  a  fishing  cr-ntre,  with 
Kayong,  ChiUil-dmn  (^.i.)  and  Kiut.  prixlucui.;  and  pepper. 

In  southern  Siam  the  chief  towns  are  Chumpon;  Uandon,  with  a 
growing  timber  induK(r>';  Nakhon  Sri  Tammarat  (g.v,);  Singoia 
Ig.v-) ;  Pnkpt  (if.v.) ;  Pa(ani. 

CnmmuniniluJHi. — Central  Siam  is  supplied  with  an  exceptionally 
complete  >>  stem  of  water  communications;  for  not  only  has  it  the 
three  rivers  with  their  tributaries  and  much-divided  courses,  but  all 
three  aie  Uniced  together  by  a  scries  of  canals  which,  running  in 
parallel  lines  acnss  the  plain  fnmi  E.  to  W.,  make  the  farthest 
comers  of  this  section  of  the  kingdom  easily  accesuble  from  the 
capital.  The  level  of  the  land  is  so  low,  the  soil  ao  soft,  aitd  stone 
suitable  for  metal  so  entirely  absent,  that  the  making  and  upkeep  of 
roads  would  here  be  ruiiiou.sly  e.v|)ensi\e.  Former  ruins  h.ive 
realized  this  and  have  therefore  confined  themselves  to  canitl  making. 
Some  of  the  canals  are  very  old,  odmaaee  of  coapantively  recent 
construction.  In  the  past  they  were  often  allowed  to  fall  into  dis- 
repair, but  in  Kjo^  a  dejtirtment  of  government  was  formitl  to 
control  their  u])kie|),  with  the  result  that  most  of  them  were  siwn 
fumish<'<l  wi(h  new  IcK-ks,  dtfjiened.  and  marlr  thoTouixhlv  scrvii-e- 
able.  The  boat  tmlTic  on  them  is  so  great  tli.u  the  <  .Ilt-i  lion  of  a 
siikall  toll  more  than  suffices  to  pay  for  all  mamtenance  expenses. 
In  northern  and  southern  Siam,  where  the  conditions  are  dinerrnt, 
roads  arc  being  slowly  made,  but  natural  difficulties  are  great,  and 
travelling  in  those  distant  parts  is  still  a  matter  of  murh  disrcmfort. 

In  ii)Oi)  there  were  640  miles  of  railway  open.  .Ml  but  05  miles 
was  uiKlcr  slate  management.  The  main  line  from  Bangkok  to  the 
north  had  reached  Fang  Tons  Phung,  some  distance  north  af 
Utaradit  and  10  m.  south  of  Meh  Puak,  which  was  selectad  aa 
the  terminus  for  the  time  being,  the  continuation  to  Chienf  Mai, 
the  original  objective,  being  postponed  pending  the  oonatitKtiaa  of 
aiiothrr  and  more  importani  line.  This  hitter  was  the  continuation 
thri.mj;!!  s<.niiliern  Siam  of  the  line  alrc.iily  coiisl rucU  il  from  I!,in^;kok 
s<iuth-wes.t  (o  Petchaburi  (110  m.l,  wi(h  funds  borrowed,  uniiir  a 
recent  agreement,  from  the  Federated  (British)  Malay  States 
government,  which  Work,  following  upoa  sufveys  made  in  1907. 
was  begun  in  1900  under  the  direction  of  a  newly  constituted 
sou;hcni  branch  ot  the  Royal  Railways  department.  Troni  Han 
Paji  on  the  main  line  a  brauch  extends  north-eastwards  IIO  m.  to 
Korat.  To  the  cast  of  Bangkok  the  Baogholc-Fltfiew  Ifaw  (40  flk) 
was  rompleted  and  open  for  traffic. 

The  i>ostal  service  extends  to  all  parts  of  the  country  and  is  fahly 
etlirii  nt.  Siam  joined  the  Postal  Union  in  i8*S-  The  inland  id^ 
Ijraph  is  also  widely  distributi  il  .uul  foreign  lines  conimunieate  with 
Saigon,  the  ^strait'^  S<.'trh  nn  nt^         M  i-.ilnn*in. 

Agriculiun. — The  cultivation  of  paddi  (unhutked  rice)  forms  the 
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occupation  o<  practically  the  whole  population  of  Siam  outtide  the 
capital.  Priitirr  methods  obtain,  but  the  Siaame  are  efficient 
culiivaion  and  secure  good  harvests  nevtrtMcas.  The  sowing  and 
tilitriiiiiK  season  is  from  June  to  Aui^ust.  and  the  reaping  season 
Irum  UiTcmber  to  Kebruar>'.  Forty  ur  fifty  varieties  (A  [kiddi  are 
grown,  and  Stan  rice  is  of  the  best  in  the  world.  Imcation  is 
Mttft  ior  ao  cyMein  exists  for  raising  the  water  oT  the  in- 
aUa  cHMto  M  to  the  fields^  Water-supply  depends  chiefly, 
therefore,  oa  local  rakifall.  In  1905  the  government  started  pre- 
linlnaiy  aimreya  for  a  system  of  irrigation.  Totuicco,  prpix-r, 
coco-nuts  and  maize  are  other  agricultural  products.  Tobacco  of 
good  quality  supplies  local  rixiuircmcnts  but  is  not  exported;  pepper, 
grown  chiefly  in  Chantabun  and  southern  Siam,  annually  yields 
)  for  CBport.  From  coo^mM  about  touaoo  tons  of 
I  for  cnoft  each  year,  and  malie  b  used  for  toeal 
,  only.  Of  homed  cattle  statistical  returns  show  over 


two  milHon  head  in  the  whole  country. 

Mining. — The  mim'ralH  of  Siam  incluilf  gold,  ailvpr. 
jpphircs.  tin,  <:iiii|xt,  iron,  rinc  i<n<l  ct^il.    Tin.miiuiif:  i^ 


rubies, 

ing  industr)'  near  t'ukct  on  the  west  caiu»t  of  the  Miil.iy  i't 'niii.>>ula, 
•M  rim  1909  ■utebpniapecting  and  some  mining  has  been  done 
«■  tha  aaat  eoaat.  Tne  export  of  tin  in  1908  exceeded  jono  tons, 
vatued  at  over  {6c»,ooo.  Rubier  anH  fuipphires  are  mined  in  the 
Chaotabua  district  in  the  siruth-cast.  The  Mining  Department  of 
Siam  is  a  well-orf;anizcd  branch  of  the  government,  employing 
several  highly-qualified  English  experts. 

Timber. — The  extraction  of  teak  from  the  forests  of  northern  Siam 
WBploys  a  large  number  of  people.  The  industry  is  almost  entirely 
la  the  hands  of  Europeans,  Britiiih  largely  predominating.  The 
number  of  teak  logs  brought  out  via  the  Sjilwt  in  ami  Menam  Chao 
Phaya  rixxTS  average  160,000  annn.illy,  Si.iiii  1«  in,;  tllll^  tli«"  largest 
teak-producing  counttyof  theworkl.  A  Forest  Uepartroent,  in 
vfaicn  CKpenenoad  aAdin  lacraitad  frafli  tha  iadiaii  Foicit  Scnfice 
aie  employed,  has  for  many  yean  contnlled  the  forestt  of  Slam. 

TecMnddogy. — The  government  has  since  1903  given  attention  to 
sericulture,  and  steps  have  been  taken  to  improve  Siamc«-  silk  wth 
thp  aiil  i>f  srieniists  borrowed  frnm  the  Japanese  Mini'trv  of 
.'\«ri.- uliurf.  Sur,'!  ",  in,;  and  the  atiniinistratiun  of  the  hnd  have 
fur  u  lung  time  <xiu|'iL'<l  the  attention  of  the  government.  A 
Survey  Department,  inaugurate<]  about  1&B7,  has  completed  the 
general  survey  of  tne  whole  country,  and  has  made  a  cadastral 
survo'  of  a  laryr  p;ir!  nf  the  thic  kly  inhabitMl  and  highly  cultivated 
districts  of  criitr.il  -■iiim.  A  Setllemenl  <'citiiinis.".i(in,  oig.inijted  in 
1901,  decided  the  ownership  of  lands,  and,  on  compleliKn,  handed 
over  its  work  to  a  Land  Registration  Dc|k,irtrnent.  Thus  a  very 
complete  settlement  of  much  of  the  richest  agricultural  land  in  the 
country  has  been  effected.  The  education  of  the  youth  of  Siam  in 
the  technology  of  the  industries  practised  has  not  been  neglected. 
Pupils  arc  sent  to  the  best  forcien  agricultural,  forestry  and  mining 
schiKjls,  and,  after  guinp  throukjn  the  prescribed  course,  often  with 
distinction,  return  to  Stam  to  apply  tiicir  knowledge  with  more  or 
less  suceeas.  Moreover,  a  college  under  the  control  of  the  Ministry 
of  Lands  and  Agriculture,  which  was  founded  in  1909,  provides  locally 
courses  of  imtniction  in  these  subjectsand  also  in  irrigation  engineer- 
lofc  aefkultttfe  and  surveying. 

Commrrce. — Rice-mill*,  saw-mills  and  a  few  ilistilleric*  of  locally 
consuna-il  liipior,  one  or  two  brii.k  and  tile  fa<  toric'*,  and  hi  re  an:| 
there  a  shed  in  which  coarse  pottery  is  made,  arc  all  Sium  has  in 
the  way  of  factorica.  All  maniifactamd  articles  of  daily  use  are 
unported,  as  ia  all  ironware  and  nadlinety.  The  foreign  commerce 
of  Siam  ta  very  ancient.  Mer  commerce  with  India.  China  and 
probably  Japan  dates  from  the  beginning;  of  the  Christian  era  or 
earlier,  while  that  with  Europe  began  in  the  i6th  centur>'.  Trade 
with  her  immediate  neighbours  is  now  insignificant,  the  total  value 
of  annual  imports  and  exports  being  about  1(400,000;  but  sea- 
borne oomnerce  k  in  a  very  flourishing  condition.  Bangkok,  with 
an  annual  trade  valued  at  £13,000,000,  easily  overtops  all  the  rest 

of  the  roiintry.  the  other  ports  togi-rhcr  .irrounClng  for  a  total  of 

imixjrt-.  .mii  i')t|>orts  not  exewling  jlj.ooo.ixio.    On  both  the  cast 

and  west  coasts  of  southern  Siam  tiadc  is  increaaing  rapidly,  and  is 
afaaoat  antiniy  witii  tha  Stiaita  SittlvMHaL  Taa  tfada  of  the 
west  coast  is  canM  in  BritiA  diipa  eaduaiv^,  that  on  die  cast 
coast  by  British  and  Siamese. 

Art. — The  Siamese  are  an  artistic  nation.  Their  architecture, 
drawing,  goldsmith's  work,  carvinj;.  music  ami  darn  ing  are  all  highly 
di'VclufKni  in  dt.rift  ai  rorilance  with  the  1  r.u lii  1 : ii>  of  I iiilo-(  hinese 

art.    .^ri  hiteciure,  chiefly  exerciseil  in  lo  .uon  with  rcligioiLs 

buildings,  is  clearly  a  decident  form  of  that  practised  by  the  ancient 
Khmers,  whose  architectural  remains  are  among  the  finest  in  the 
world.  The  system  of  music  is  elaborate  but  is  not  written,  vocahTs 
and  instrumentalists  performing  entirely  by  car.  The  inti  rval  l  orrc- 
sponding  to  the  octave  licing  divided  into  seven  equal  parts,  each 
amot  1}  semitone,  it  follows  that  Siamese  music  sounds  strange  in 
Western  cars.  Harmony  is  unknown,  and  orchestras,  which  iadude 
Addles,  flutes,  drums  and  harmonicons,  perform  in  uniaon.  The 
goldsmith's  srark  of  Siarn^  is  justly  celebrated.  Repousa£  work  in 
nlver.  which  is  still  practised,  dates  from  the  most  ancient  times. 
Almost  every  provinrc  ha.i  its  special  futtrrns  rirul  jium  <  ■.m  h.  the 
most  elaborate  being  those  of  Nakhon  Sri  Tammarat  (Ligore), 
CliaatahiiB—d thcLaoacotintiy.  latliaLiiSPt 


ground-work  is  inlaid  with  a  H:\rk  r  ini|»:is:tiun  of  sulfihiiies  of  lja.ter 
metals  which  throws  i;n  t.ir  [...iitrrn  with  dis[im  [nes.s. 

Gottrnma;!. — 'l  lif  goveruiiiLiil  of  Siam  is  an  absolute  monarchy. 
The  heir  lo  the  throne  is  ai)(K)inlc:(i  by  the  king,  and  was  formerly 
chosen  from  ,imong  all  the  members  of  his  family,  collateral  as 
well  ;is  f'.c>.i.i  r.iiaius.  The  choice  was  i<jmcliinfs  made  early 
in  t!ic  t<ngi\  when  the  heir  held  the  title  of  "  Chao  Uparach  " 
or  Wang  Na,"  miscalled  '  ScLoni  King"  in  English,  and 
sometimes  was  left  until  the  death  of  the  king  was  imoiinent. 
The  arrangement  was  fraught  with  danger  to  the  public  tian- 
quillity,  and  one  of  the  reforms  of  the  last  •ovttcig&  was  tha 
abolition  of  the  office  of  "  Chao  Upaiach  "  aoila  decne  that  tha 
thn»e  ahould  in  futiue  dcaooid  from  Uu  kiof  to  MW  «i  hb  Mm 
bom  of  a  qiiMB,  lAfch  deone  nu  hnnmBatdy  foBorcd  hjr  the 
appofatmeat  of  %  aam  pdnoe.  Ihem  k  a  oonnca  oooiittiiig 
of  tha  teaminhtiimBi  itata— for  ionifa  aililn,  war,  btctior, 
finance,  howdMld,  jWtSoak  mrttopoitoa  ■BfcnuMot,  pulillc 
works,  pnbBc  tautiiictioB  tad  Ibr  ifficulture  -together  wttb  the 
general  adviser.  There  is  also  a  legislative  council,  of  which 
ihc  above  arc  ex  officio  members,  consisting  of  forty-five  persons 
.-ip-Miiiited  by  the  king.  The  council  meets  once  a  week  for  the 
transaction  of  the  business  of  government.  The  king  is  ,%n 
•autocrat  in  practice  as  well  as  in  iheury,  he  has  an  absolute 
power  of  veto,  and  the  initiative  of  mc.isurcs  rests  largely 
with  him.  Most  departments  have  the  benefit  of  European 
advi.scrs.  The  government  offices  are  coiiducleil  much  on 
Euro[ican  lines.  The  ChrisLian  Sunday  is  ob5<rn  cd  as  a  holiday 
and  regular  hours  arc  prescribed  for  attendance.  The  numerous 
palace  and  other  functions  make  some  demand  upon  ministers' 
time,  and,  as  the  king  transacts  most  of  his  aSaira  at  night, 
high  officials  usually  keep  late  office  houiB.  The  Minlitiy  of 
Interior  and  certain  technical  departments  are  nfrnftud  bam 
the  civil  service  tRfaoeb)  h«t  many  i^pointmenU  In  fOwnuBCBt 
aecvice  90  by  petiiHin|K  Far  arfminiatiative  pmpoeM  the 
ooontiy  h  divided  iaia  aevteBi  mmrit$u  («r  dhriifaHw)  each 
in  chaiie  a(  a  Ufh  camniadoMr,  and  an  etfilcaBth,  ^~-'"^'"g 
Bangkok  and  the  nmouDduig  Mburban  provisces,  tuider  the 
direct  control  of  the  minister  for  metropolitan  government  (see 
Bangkok).  The  high  commissioners  are  responsible  to  the 
minister  of  interior,  and  the  monlons  arc  furnished  with  a  very 
complete  staff  for  the  various  br.-uichcs  of  the  a<l!»inistration. 
The  monions  consist  of  groups  of  ihc  old  rural  provinces  [muan^), 
the  hereditary  chiefs  of  which,  exi  cpt  in  the  Lao  country  in  the 
north  and  in  the  Malay  Stales,  have  been  rcplacc<l  by  governors 
trained  in  adminiilralivc  work  and  subordinate  lo  the  high 
commissioner.  Each  muang  is  subdi\ndcd  into  amours  under 
assistant  commissioners,  and  thev:  again  are  divided  intovUlagc 
circles  under  heailmcn  (kiimnans),  which  circles  comprise  villages 
under  the  control  of  cldcts.  The  suburban  provinces  of  the 
metropolitan  monlim  are  eleo  divided  as  above.  The  polidng 
of  the  seventeen  monlons  is  provided  for  by  a  gendarmerie  of 
over  7000  men  and  officers  (many  of  the  latter  Danes),  a 
well-equipped  and  mU-diiciplincd  force.  That  of  tlie  sub- 
urban provbwe*  Is  effBcted  iy  hnutdic*  of  tlM  Banglcek  dvfl 

ix>lice. 

Finarut. — The  revenue  administratkm  ii  wutiulted  by  the 

ministers  of  the  interior,  of  metropolitan  government  and  of  finance, 
by  means  of  well-organized  departments  and  with  exjiert  European 
assistance.  The  total  revenue  of  the  country  for  I908-I909  amounted 

to  58.ooo,(XK)  tieaU,  or,  at  the  preVSlHaf  late  Of  r   

£i,ioo,ooo,  made  up  as  follows: — 

Farms  and  aoaopaliaa  (virile  pinUfa«,  Ac). 

Opium  revenue  _  

Lands,  forests,  mines,  capitation. 

Customs  and  octroi  

Posts,  telegraphs  and  railways  ....  

luilii  ial  and  Other  fees   370,000 

^ndrics   110,000 

Total  iMfioJim 

Tlie  unit  of  Siamese  currency  fs  the  tieal,  a  dvtr  coin  about  equal 
in  weight  and_  finenrwi  to  the  Indian  rupee.   In  1909,  owing  to  the 

serious  deprpriation  of  the  value  of  silver,  the  Siamese  mint  was  l-tl^.i<■<^ 
to  fnf  coinaK'',  and  an  arranccment  was  ir-.xle  jTovidiri^  firr  the 
gradual  enhancement  of  the  value  of  the  tical  until  a  suitaole  value 
riMnid  be  attained  at  wUcb  h  nkht  be  find.  Thb  1 


fi'83,000 
833,000 

1,330,000 
os3,aoo 
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Micccaidil,  the  value  of  the  tiol  having  thereby  been  increaaed  from 
Ilt<L  ia  1903  to  la.  S\\d.  in  looo,  to  (he  improvement  of  the 
ntioinl  credit  and  of  the  value  of  the  revenues.  A  paper  currency 
was  established  in  1902,  and  proved  a  financial  success.  In  1905 
Siam  contracted  her  hrst  public  loan,  £1,000,000  beinj^  raised  in 
London  and  Paris  at  9^}  and  bearing;  4^  %  interest.  This  sum  was 
employed  chiefly  in  railway  construction,  and  in  1907  a  second  loan 
of  £3,000,000  was  is.wed  in  I^ndon,  Paris  and  Berlin  at  93}  for  the 
same  purpose  and  for  extension  of  irriBttkm  works.  A  further  sum 
of  £4,000,000  was  borrowed  in  1909  iiam  the  rovemmcnt  of  the 
Federated  (British)  Malay  Suites  at  p.ir  amS  bearing  interest  at 
4%,  also  for  railway  constnictidn. 

Wrights  and  Mtasurfs  In  .iv  ford-inrc  with  the  custom  formerly 
prevalent  in  all  llii'  kitiyrlmn^  of  Further  liuli.i,  llie  coinatje  itf  Siam 
furnishes  the  standard  of  weight.  The  tical  ibahl)  is  the  unit  of 
currency  and  also  the  unit  of  weight.  Eighty  ticals  equal  one 
ckojif  and  fifty  tkant  equal  one  hapk,  equiv,ilent  to  the  Chinese 
piciu,  or  l33S1b  avoiraupiois.  For  the  wi  ijjhing  of  gold,  gems,  opium, 
He.,  the  fuanji.  «iual  to  J  tical,  and  the  5.j/Hric  equal  to  J  tiral,  arc 
used.  The  unit  of  linear  measure  is  the  unh,  wliii  h  is  5;i!i<iiviflefi  into 
J  u-ah  or  sank,  i  -,iiih  or  kup,  and  into  tcah  n.v-n  Tw<  nty  tcah 
equal  one  sen  and  4<k>  sen  equal  one  yote.  The  length  of  the  v/ah 
has  been  fixed  at  two  metres.  The  unit  of  land  measure  is  the  rci, 
which  is  equal  to  400  square  wdA,  and  is  subdivided  into  four  equal 
ngOH.  Measures  of  rapacity  are  the  tang  or  bucket,  and  the  sal  or 
basket.  Twenty  lanan,  oriKinally  a  half  coco-nut  shell,  equal  one 
tang,  and  twenty-five  of  the  s;ime  me.isure  equal  one  sal.  The  tang 
is  uNe<l  for  nieasuring  rirc  and  the  5.;/  for  paddi  and  athv  gyain. 
One  sat  of  paddi  weighs  42}  lb  avoinlupoia. 

dn^jmid  Nary. — By  a  law  pasaed  in  1903,  the  ancient  mtem 
of  nciintliy  the  army  and  na^  from  the  deKcndanta  of  lormcr 
prisoners  olwar  was  abc^ished  in  favour  of  compulsorv'  service  by 
all  able-bodied  men.  The  new  arrangement,  which  is  »tric  tl^-  terri- 
torial, was  enforced  in  eight  monlnns  by  the  year  Ii>ik:>,  resulting  in  a 
sta:u!ing  peace  army  of  2[),n<x)  rjf  all  rank^^,  in  a  marine  M-rvirc  of 
about  lo,000k  and  in  the  beginninKs  of  firxt  and  second  reserves. 
TlwMvy,  aaayol  thaoffiocrsof  which  are  Daneaaad  Nonngiana, 
oomprfaet  a  ited  twin-acrew  cruiser  of  3500  tcma  wlikii  acrvea  as 
tke  royal  yacht,  four  steel  gunboats  of  between  500 and  700  toiu  all 
•mcd  with  modem  quick-firing  guns,  two  torpedo-boat  deMroyers 
and  three  torpedo  boats,  with  other  craft  for  river  and  coast  »-ork. 

Justice. — &ncc  the  institution  of  the  Ministry  of  Justice  in  1892 
very  great  improvements  have  been  effected  in  this  branch  of  the 
■dnWHitntion.  The  eld  lifiNMalt  where  customary  law  waa 
aifaniidiMfed  by  Imorant  tttcilitee  of  the  peat,  amid  unspeakable 
corrtiption,  have  all  been  replaced  t>y  organized  courts  with  qualified 
judges  appointed  from  the  Bangkok  Taw  school,  and  under  the 
direct  control  of  the  m!nistr>'  in  iill  except  the  most  outlying  parts. 
The  ministr)'  is  well  .  ir^;anizeil.  and  with  the  assistance  of  Kuio|n'.i:i 
and  Japanese  officers  of  experience  has  drafted  a  large  number  of 
hm  MM  wgiilHiM^  aMMC  «f  wUch  have  been  brought  into  force. 
Ettta-temtarial  jnriaiBction  waa  far  loan  aei»red  by  treaty  for  the 
subjects  of  all  foreign  powers,  who  could  thereCoR  only  be  wed  in 
the  courts  maintained  in  Siam  by  their  own  gowernmente,  while 
European  assessors  were  employed  in  cases  where  foreigneni  sued 
Sianie^'.  An  indication,  howe\'er,  foreshadow tn^  rhe  divipi  ■f.ir.ince 
of  extra-territorial  r^btt,  appeared  in  the  treaty  of  1907  between 
Fiance  and  Siaou  the  former  power  tiierein  aurTendering  all  such 
lights  where  Ami&aaie  concerned  ao  loon  as  the  Siamese  penal  and 
nraocdure  code*  liMNild  bnve  become  law,  and  this  was  fallowed 
by  a  much  greater  innavatlon  in  1909  when  Great  Britain  doaed  her 
courts  in  Siam  and  surrendered  her  subjects  under  certain  temporary 
condilion'i  to  thi  ji;ri.s<lli  linn  of  the  Si.mie;^  courts.  When  it  is 
understood  that  there  are  over  30,000  Chinese.  Annamesc,  Burmese 
and  other  Asiatic  foreign  subjects  living  in  Siam,  the  importance  to 
the  country  of  this  change  will  be  to  some  extent  realized. 

Reiipon. — While  the  pure-blooded  Malays  of  the  Peninsula  are 
Mahommcdans,  the  Siamese  and  Lao  profess  a  form  of  Buddhism 
which  is  tinged  by  Cingalew  and  Burmese  inHin  tii  e^,  and,  es|Ki  i.dlv 
in  ihr  more  remote  count r>'  disiriits.  b\  {):<■  s|>ir:t-wnrshi[i  which  i= 
characteristic  of  the  imaginative  and  timid  Ka  and  other  hill  p<'oples 
of  Indo-China.  In  the  capital  a  curious  admixture  of  early  Hrah* 
minical  inAueace  is  still  notkeable,  and  no  an  of  putilic  importance 
tahsB place  without  tbecaiiMance  of  the  divinations  uf  the  Brahmin 
prieets.  The  Sisiiiwiw,  as  southern  Buddhists,  pride  themselves  on 
their  orthodox>':  and  since  Burma,  like  Ceylon,  lut*  lost  its  inde- 
penilenee,  the  king  is  regarili-d  in  the  light  of  the  sole  surviving 
defender  of  the  faith.  There  is  a  close  connexion  between  the  laity 
and  priesthood,  as  the  Buddhist  rule,  which  prescribes  that  every 
man  should  enter  the  priesthood  for  at  least  a  lew  months,  is  almost 
universally  observed,  even  young  princes  and  noblemen  who  hax  e 
been  educated  in  Europe  donning  tlie  yellow  robe  on  their  return  to 
Siam.  A  certain  amount  of  «epii<  isni  prevails  among  the  fluiated 
classes,  and  {Kilitn-.i!  motive'?  mi>-  coritriliute  to  thiir  a]i|i.i:ent 
orthodoxy,  but  there  i»  no  open  dissent  from  Buddhi.xm,  and  those 
who  discard  its  dogmas  still,  as  a  rule,  venerate  it  as  an  ethical 
system.  The  accounts  given  by  some  writers  .-u  (o  the  profligacy 
and  immorality  in  the  mon.isteries  are  grossly  exaggerated.  Many 
of  the  temples  in  the  ca|]ital  are  under  the  direct  supervision  of  the 
kiog^  aiid  m  these  a  stiktor  nile  of  life  is  oliaecvacl.  Some  of  .the 


priests  are  learned  in  the  Buddhist  scriptures,  and  most  of  the  Ml 
acliolanhip  in  Siam  is  to  be  found  in  monasteries,  but  there  is  no 
learning  of  a  secular  nature.  There  is  little  puhhr.  worsfiip  in  the 
Christian  sense  of  the  word.  On  the  day  set  apart  for  worship  {Wan 
Phia,  or  "  Day  of  the  Lord  ")  the  attendance  at  the  temples  ib  hinall 
and  consists  mostly  of  women.  Religious  or  semi-religiuuii  cere- 
monies, however,  play  a  great  part  in  the  life  of  the  Siamese,  and 
few  weeks  pass  without  some  f^reat  function  or  procession.  Among 
these  the  cremation  ceremonies  are  *^^^Wy  conapiciioua.  The 
more  exalted  the  [x-rsonage  the  longer,  as  a  mle.  is  the  body  kept 
before  cremation.  The  cremations  of  great  people,  whieh  often  last 
.several  day.-i,  are  the  onasion  of  putilir  festivities  and  are  eeletirated 
with  procewiuns,  theatrical  shows,  illuminations  and  fireworks. 
The  missionaries  in  Siam  are  entirely  French  Roman  Catholirs  and 
American  Protestants.  They  have  done  much  to  help  on  the  general 
work  of  civil  icntion,  and  the  progress  of  educatioa  has  haanlaqgriiy 
due  to  their  efforts. 

Education. — .As  in  Burma,  the  Buddhist  monasteries  waltered 
thr<jijv;h(>ur  tin-  fonotry  i  .irry  on  almost  the  whole  of  the  elementary 
education  in  the  rural  districts.  A  provincial  training  college  was 
established  in  1903  for  the  purpose  of^instructing  priests  anil  laymen 
in  the  work  of  teaching,  and  has  turned  mil  many  (jualified  teachers 
whose  subsequent  work  has  proved  satisfactory.  By  these  means, 
and  with  regular  government  supervision  and  control,  the  monastic 
schools  are  belnf;  iirou>:ht  into  line  wiih  the  government  e<iii!-a!ional 
organiziition.  They  nr>w  eoiitain  not  f.ir  short  of  i<hi,i»«>  pupils. 
In  the  metropolitan  monion  there  arc  priman,'.  Mxondary  and  si>ef  ial 
sihools  for  tjo>s  and  giris,  afforiling  instruilion  in  some  10,000 
pupils.  There  are  also  the  medical  school,  the  law  school,  the  civil 
scrvirc  si  hool,  the  military  schools  and  the  agricultural  college^ 
whi<  li  ari'  entered  by  students  who  have  pa»sed  through  the  secondary 
grade  for  the  piir]Kis<-  f>f  receiving  profesnional  instruction.  Many 
of  the  special  hools  use  the  Enjjlish  lanRtiaRe  for  conveying 
instruction,  and  there  are  thrte  s|iii  iai  si  h'Mils  where  the  whole 
curriculum  is  condin d-il  in  Hnglish  by  Lnglish  masters.  Two 
scholarships  of  £300  a  year  each  for  four  years  are  annually  com- 
peted for  fay  the  scholars  of  these  schools,  the  winners  of  which 
proceed  to  Europe  to  study  a  subject  of  their  own  selection  which 
shall  fit  them  for  the  future  service  of  their  country.  Most  of  the 
special  schof)|s  also  rive  scholarships  to  enable  the  best  of  their 
pupils  to  complete  their  studies  abroad.  The  result  of  the  wide- 
spread mnnastir  school  system  is  that  almost  all  men  ran  mad  Oad 
write  a  little,  though  the  women  are  altogether  illiterate. 

History. 

Concerning  the  origin  of  the  name  "  Siam  "  many  theories 
have  been  .advanced.  The  early  European  visitors  to  the 
country  noticc-d  that  it  was  not  ort'icia.lly  referred  to  by  a.ny  such 
name,  and  therefore  apparently  conceived  that  the  term  must 
liavc  been  applied  from  outside.  Hence  the  fintwdtloi  accounts 
give  Portuguese,  Malay  and  other  derivations,  some  of  which 
have  continued  to  find  credence  among  quite  recent  wiitcn. 
It  u  now  known,  however,  that  "  Siam  "  or  "  Sayam  "  ii  OM 
of  tlw  niost  aadbnt  nMM»  of  the  conntiy,  and  that  at  least 
a  thooaaad  yeen  afo  it  «aa  in  common  use,  such  titles  a» 
SwanluIok-SnUiotai,  Shahr-i-nao,  Dwarapuri,  Ayuthia,  the  last 
sometimes  corrupted  to  "  Judca,"  by  wliich  the  kingdom  has 
been  known  at  various  periods  of  its  history,  being  no  more  than 
the  names  of  the  different  rapital  cities  whose  rulers  in  turn 
brought  the  land  under  ihcir  sway.  The  Siamese  (Thai)  call 
their  eounirv  .Mu,i;il:  1  liai.  or  "  the  couiitp,'  of  the  Thai  race," 
but  the  ancient  name  .\Uiang  Sa\am  has  lately  been  revived. 
The  gradu.-tl  evolution  of  the  Siamese  (Thai)  from  the  fusion  of 
Lao-Tai  and  Khmer  races  has  been  mcntionc<l  above.  Their 
langtiagc,  the  most  distinctively  Lao-Tai  attribute  which  they 
have,  plainly  shows  their  very  close  idatioaahip  with  the  latter 
race  aod  its  present  branches,  the  Shane  (TU  L6bc)  and  the 
Ahom  of  Amu,  white  their  appearance,  cuatome,  written 
chancter  and  idigioo  bear  etronc  wridenoe  of  their  affinity  witli 
theKlKMn.  The  aouthward  mevenwat  of  the  Lao-Tai  faaQr 
from  thetr  original  seats  in  south-wett  China  is  of  veiy  andeot 
i!.ile,  the  Lao  states  of  Luang  Prab>ing  and  Wieng  Chan  on  the 
Mekong  having  been  founded  at  least  two  thousand  yciirs  .tgo, 
The  first  incursions  of  Lao-Tai  among  the  Khmtrs  of  northern 
Siatn  were  probably  later,  for  the  town  of  Lampun  (L-ibong  or 
Ifaribunthai).  the  :irst  L.10  capital  in  Siam,  wxs  foumicd  al>out 
.K.D.  575.  The  fusion  of  races  may  be  said  to  have  begun  then, 
for  it  was  during  the  succee<liiig  centuries  that  the  kings  of 
Swankalok-Sukhotai  gradually  assumed  Lao  characteristics, 
and  that  the  Siamese  language,  written  character  and  other 
taidaipeniliBtitiea  were  in  couiec  of  formation.  ButthefinishinK 
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touches  to  the  new  race  were  supplied  by  the  great  expulsion  of 
Lao-Tai  irum  soulh-west  China  by  Kublai  Khan  in  a.d.  1250, 
which  profoundly  a  tied  cd  the  whole  of  Further  India.  There- 
after the  north,  the  west  and  the  ?iouih- west  of  Siam,  comprising 
tbe  kin^ctotn  of  Swankaiok-Sukhotai,  and  the  states  of  Suphan 
and  Nakbon  Sri  Tammarat  (Ligore),  with  their  sub-fcudatorics. 
men  reduced  by  tbe  Sitmeae  (Tbai).  wbo,  dttriof  their  southern 
|mHWM»  aMVSd  tildr  capitil  firaoi  SaUwUii  to  Nakhoo  Sawan, 
theace  to  Kampeng  Pet,  ud  tfaenoe  igaia  to  Suvwiahhumi 
mar  die  piaait  Sanbnri.  A  SoUwtai  iuo^idiMi  of  about 
ia84  atato  that  the  domioiOM  of  King  Rama  Xamheng  ex- 
tended across  tbe  country  from  the  Mekong  to  Pechaboii,  and 
thence  down  the  Gulf  of  Siam  to  Ligore;  and  the  Malay  annals 
say  that  the  Siamese  had  penetrated  to  the  extremity  of  the 
peninsula  before  the  first  Malay  colony  from  Menangkabu 
founded  Singapore,  if.  about  1160.  Meanwhile  the  ancient 
State  of  Lavo  (T.-(>pl;uri'i.  with  its  capilal  at  Saiio  (Sornau  or 
Shahr-i-nao),  at  one  time  feudatory  to  Swankalok-Sukhotai, 
xenabied  the  last  stronghold  of  the  Khmer,  although  even  here 
the  nce  was  much  modified  by  Lao-Tai  blood;  but  presently 
Sano  abo  was  attacked,  and  its  fall  completed  the  ascendancy 
of  the  Siamew  (Thai)  throughout  the  countiy.  The  city  of 
Ajrvthia  iriddi  foie  in  aj>.  1350  i^on  the  ruins  of  Sano  was  the 
<^td  of  tin  iat  tnie  Siameae  king  of  aa  Stam.  This  king's 
>w«7  extended  to  Mootaifa,  T^my,  l^nasKtim  and  the  «bdk 
Malacca  peninsula  fiAeee  among  the  traders  from  the  west 
Siam  was  known  as  Sotnsu,  ».e.  Shahr-5-nau,  long  after  Sano 
had  ili&a[jperired — Yule's  Marco  Polo,  ii.  260),  an<l  was  felt  even 
in  Java.  This  is  corroborated  by  Javan  records,  which  describe 
a  "Cambodian"  invasion  about  1340;  bvU  CamlM)dia  was 
itself  invaded  alK>ut  this  time  by  the  Siamese,  who  took  Angkor 
and  held  it  for  :i  liniL-,  inrryiTip  off  qo.ooo  captives.  The  great 
southward  expansion  here  rccordctl  is  confirmed  by  the  Chinese 
anoals  of  the  period.  The  wars  with  Cambodia  continued  with 
myiog  soGOeas  for  some  400  years,  but  Cambodia  gradually 
lost  ground  and  was  finally  shorn  of  several  provinces,  her 
•overeign  falling  cntiic^  under  Siamese  influence.  This,  how- 
ever, laueriy  beoune  diipbaiit>g  to  the  Ftaodi,  now  in  Cochin 
CUtaOt  and  SiiB  was  vlttaaatelgr  obliged  to  seeognise  the  pio- 
tcctoiBte  foroed  on  Canbodia  by  that  power.  Vigorous  attacks 
were  also  made  during  this  period  on  tbe  Lao  states  to  the  north- 
west and  north-east,  followed  by  vast  deportation  of  the  people, 
and  Siamese  supremacy  wa.s  pn  lly  firmly  established  in  C  hienR- 
mai  and  its  dependencies  by  the  end  of  the  i8ih  century,  and  over 
the  great  eastern  capitals,  Luang  Prabang  and  Vicn-chang,  1 
about  i8j8,  Durinp  the  15th  and  i6th  centuries  Siam  was] 
frequently  invaded  by  tliu  H  jtii  usc  ;u;d  I'cijuans,  who,  attracted 
probably  by  the  great  wealth  of  .\yuthia,  besieged  it  more  than 
OBOe  without  success,  the  defenders  being  aided  by  Portuguese 
aurcenaries,  till  about  1555,  when  the  dty  was  taken  and  Siam 
ndhioed  to  dependence.  From  thb  coodklon,  however,  it  was 
ndied  a  few  ycaia  later  by  the  gnat  fluMpienrand  natknal 
hero  nn  Nant,  who  after  sobAdag  laoa  and  CaBtbodte 
invaded  Pegu,  whidi  waa  utterly  overthiowB  la  tho  Mtt  cent  ury 
by  his  successors.  But  alter  the  dvil  wan  of  the  iSdi  century 
the  Burmese,  haWng  previously  taken  Chieng-mai,  which 
apjK-alc'l  to  Siam  for  help,  entered  Tenasserim  and  took  Mergui 
and  Tavijy  in  1764,  and  then  advancing  simultancoviiily  from 
the  north  and  the  west  captured  and  destroyed  Ayuthia  after 
a  two  years'  siege  (tT^r)- 

The  intercourse  between  France  and  Siam  began  about  16S0 
under  Phra  Narain,  wbo,  by  the  advice  of  his  adnister,  the 
GsphaloaianadveDtaier  Constantine  Phaulcon,  sent  an  embassy 
to  Lonb  XIV.  When  tho  return  mission  arrived,  the  eagerness 
of  the  anbaatador  for  the  Ung'a  onnmaioa  to  Cbiistianity, 
added  to  the  intrigues  of  Phaokoo  with  the  Jesuits  with  the 
supposed  intention  of  establishing  a  FkeDch  snpfenacy,  led  to 
the  death  of  Phaulcon.  the  persecution  of  the  Chifsthms,  and 
the  cessation  of  all  intercourse  with  Fr.mcr.  An  interesting 
episode  was  the  active  intercourse,  chiet'.y  commercial,  between 
the  Siamese  and  Japanese  governments  from  ISOJ  to  ift^2. 
Many  Japanese  settled  in  Siam,  where  they  were  much  employed. 


They  were  dreaded  as  soldiers,  and  as  individuals  commanded 
a  (x)sition  resembling  that  of  Europeans  in  most  eastern  count  rii.s. 
The  jealousy  of  their  increasing  influence  at  last  led  to  a  massacre, 
and  to  the  expulsion  or  absorfition  of  the  survivors.  Japan 
was  soon  after  this,  in  1636,  closed  to  foreigners;  but  trade 
was  catiied  on  at  all  events  down  to  1 745  through  Dutch  and 
Chinese  and  occasional  English  traders.  In  1752  an  crabaaqr 
came  from  Ceylon,  desiring  to  renew  tbe  ancient  friendsh^  and 
lo  discuss  reUgiooa  matten.  After  the  faU  of  Ayuthia  a  gnat 
geoecal,  Phaya  lUh  Sb,  collected  tbe  ranabiB  of  Ae  araqr 
and  restored  the  fortunes  of  the  kingdom,  estabUddag  his 
capita]  at  Bangkok;  but,  becoming  insane,  he  was  put  to 
death,  and  was  succeeded  by  another  succcssfitl  general,  Phaya 
Chakkri,  who  founded  the  present  dynasty.  Under  him  Tenas- 
serim was  ir.vaded  and  Tavoy  heM  for  the  last  time  by  the 
Siamese  in  1792.  though  in  i!S;5,  taking  advantage  of  the  Bur- 
mese difficulty  with  linRlnnd,  they  bombarded  s<jme  of  the  towns 
on  that  coast.  The  supremacy  of  China  is  indicated  by  occasional 
mLssions  sent,  as  on  the  foun<ling  of  a  new  dynasty,  to  Peking, 
to  bring  back  a  seal  and  a  calendar.  But  the  Siamese  now 
repudiate  this  supremacy,  and  have  sent  neither  mission  nur 
tribute  for  sixty  years,  while  no  steps  have  been  taken  by  the 
Chinese  to  enforce  its  MOOgnitioB.  The  sovereign,  Phn  Para* 
mendr  Maha  Moogkut,  was  a  very  amwnplidiwl  man,  an  en- 
Bghteacd  reformer  and  devoted  to  tdcnco;  his  death,  indeed, 
was  caused  by  fatigue  and  exposun  while  obatsvint  a&  t/SSffUt. 
Many  of  his  predecessors,  too,  were  men  of  different  fibre  from 
the  ordinary  Oriental  sovereign,  while>hiB  son  Chulalonp  Korn, 
who  succeeded  him  in  1S6S,  showed  himself  an  administrr4tur  of 
the  high<sl  <;i|i.ic;ty     H<-  died  on  the  23rd  of  October  igio. 

Of  EurojK-aa  nation:-  the  PortU)^ueS<!  first  established  inter- 
course with  Siam.  'Ihis  was  in  after  the  conquest  of 
Malacca  by  D'.Albuqucrquc,  and  the  intimacy  lasted  over  a 
century,  the  traditiim  <if  their  greatness  having  hardly  yet  died 
out.  They  were  supplanted  gradually  in  the  17th  century  by 
the  Dutch,  whose  intercourse  also  lasted  lor  a  Similar  period;  but 
they  have  left  no  traces  of  their  presence,  as  the  Portuguese 
alwa>-s  did  in  these  countries  to  a  greater  c^ent  than  any  other 
people.  Eni^ish  tmden  wen  in  Siam  very  early  in  the  17th 
century;  then  was  a  friendly  Interdiange  of  Mten  between 
James  I.  and  theking  of  Siam,  wbo  had  aoma  Kntfidinwn  hi  bb 
service,  and,  when  the  ships  visited  "Sla"  (whfdi  was  *'aa 
preat  a  city  as  I^ndon  ")  or  the  queen  of  Patani,  they  were 
huspilably  received  and  accordc-d  privileges — the  important 
items  of  export  being,  as  now.  tin,  varnish,  deer-skins  and 
"  precious  drugs."  Later  on,  the  East  India  Company's  serv-ants, 
jealous  at  the  employment  of  Englishmen  not  in  their  service, 
attacked  the  Siamese,  which  led  to  a  massacre  of  the  It^nglish 
at  Mergui  in  ib&T,  and  the  factory  at  Ayuthia  was  abandoned 
in  168S.  A  similar  attack  is  said  to  have  been  made  in  1719 
by  the  governor  of  Madras,  After  this  the  trade  was  neglected. 
Puk)  Penang,  an  i^nd  belonging  to  the  Siamese  dcpcndcnqr 
of  Kedsh,  waa  granted  on  a  permanent  lease  to  the  East  India 
Company  In  178ft,  and  treaties  were  entered  Into  by  tbe  sultan 
of  Kcdah  with  the  company.  In  1823  John  Cnwtod  was  seat 
to  Bangkok  to  negotiate  a  treaty  with  the  susenbi  power,  but 
the  mission  was  unsuccessful.  In  1824,  by  treaty  with  the 
Dutch,  Hritish  interests  became  paramount  in  the  Malay 
Pcninsvjla  and  in  Siam.  and.  two  years  later.  Captain  Buniey 
signed  the  first  triaty  of  friendship  and  commerce  between 
Enghind  and  Siam.  A  similar  treaty  was  effected  with  .America 
in  1833.  Subsequently  trade  with  Briti.sh  ]K>ssessi<ins  revived, 
and  in  time  a  more  elaborate  treaty  with  England  became 
desbaUe.  Sir  J.  Brooke  opened  negotiations  in  1850  whidi 
came  to  nothing,  hut  in  1855  Sir  J.  Bowring  signed  a  new  treaQr 
whenby  Sfaua  agreed  to  the  appofntment  of  a  British  consul  in 
Bangkok,  and  to  the  eaerdse  by  that  official  of  full  extra- 
territorial powera.  ^i^idunen  wen  perinitted  to  own  land  b 
certain  defined  districts,  customs  and  port  dues  and  land  revenuca 
were  fixed,  and  many  new  trade  facilities  were  granted.  This 
I  import.int  arrangeinent  was  followed  at  intervals  by  similar 
'  treaties  with  the  other  powers,  the  last  two  being  those  with 
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Japan  in  1898  and  Russia  in  1899.  A  further  convention 
aftennids  pcovided  for  a  second  BoUsh  consular  distikt  in 
undicnt  ^ta^  wUle  Ea^buid  and  France  haws  botii  aawfatsd 
viee4onsuls  in  dilimat  parts  of  the  countiy.  Tbus  fantgiien 

In  Stam,  except  Chinese  who  have  no  consul,  could  only  be  tried 

fi  .r  crininiat  or-i.nces,  or  sued  in  civil  cases,  in  their  own  consular 
courls.  A  large  portion  oi  the  work  of  the  foreign  consuls, 
especially  the  British,  w.is  consequently  juditiaJ,  Lind  in  igoi 
the  otYicc  of  judge  was  created  by  the  Briliih  government,  a 
special  j'u<igc  with  an  assiitanl  judge  being  appointed  to  this 
post.  Meanwhile,  trade  steadily  increased,  especially  with 
Great  Britain  and  the  British  coikoiea  «f  Bong  Xooc  and 
Singapore. 

The  peaceful  internal  dcvclopneat  of  Siam  seemed  also  likely 
to  be  favoured  by  the  events  that  weie  takiikg  place  (wiside  her 
frootkra.  For  ceotntica  die  had  been  distracted  by  wars  with 
CunbodiiaL  Swum  and  BnmiaBa,  but  the  incorporation  of 
Lower  Codm  Cfima,  Amum  and  Tongking  by  theFieacfa,  and 
the  anneiat&m  of  Lower  and  Vppex  Burma  successive^  bgr  the 
British,  freed  her  from  all  further  danger  on  the  part  of  her  old 
rivals.  Vnfortun.-itcly.  she  was  mil  di  Miined  to  escape  trouble. 
The  frontiers  of  Siam,  both  to  liic  east  atid  the  west,  had  always 
been  vague  and  ill-de:jiicd.  .ij  v.as  natural  in  wild  and  unexplored 
regions  inhabited  by  mure  or  less  barbarous  Iriljcs.  The  frontier 
between  Siam  and  the  new  British  possessions  in  Burma  was 
settled  amicably  and  without  difficulty,  but  the  boundary 
question  on  the  east  was  a  much  more  intricate  one  and  was 
still  outstanding.  Disputes  with  frontier  tribes  led  to  complica- 
tions with  France,  who  asserted  that  the  Siamese  were  occupying 
tenitoiy  that  li^tfuUy  belonged  to  Annam,  which  was  now 
under  Fiench  protection.  Fkinee^  whQe  Miiiifnf  the  British 
Gevenmeot  tint  die  Ud  no  daim  to  the  province  of  Luang 
Prabang,  whidi  was  situated  00  both  banks  of  the  upper 
Mekong,  roughly  between  the  iSth  and  joth  parallels,  claimed 
that  farther  south  the  Mekong  formed  the  true  boundary  between 
Siam  and  Annam,  and  demandcil  the  evacuation  of  certain 
Siamese  jxjsts  east  of  the  river.  The  Siamese  refused  to  yield, 
and  early  in  iS  j;  rjncuutUL-is  look  plai.e  in  the  diiputeil  ,ii<.ri. 
in  which  a  French  ollicer  was  captured  an<l  t  rench  &i.ildiers  were 
killed.  The  French  then  despatched  gunboats  from  Saigon  to 
enforce  their  demands  at  Ban^ok,  and  these  made  their  way 
up  to  the  capital  in  spite  of  an  attempt  on  the  part  of  the  Siamese 
naval  forces  to  bar  their  way.  In  oonsequenoe  of  the  resistance 
with  which  they  had  met,  the  French  now  greatly  increased 
the^  'V«>»'M<«,  itMiatinj  oo  the  Siamese  giving  up  all  territory 
cast  of  the  Mcibwg,  Including  about  half  of  Luang  Pnbang, 
on  the  payment  of  an  indemnity  and  on  the  permanent  with- 
drawal of  all  troops  and  police  to  a  distance  of  25  kilometres 
from  the  right  bank  of  the  MekonK     Trn  l:.!i:irk:uic  of  the 

|x)rl  caused  the  Siamese  government  to  accede  to  these  demai;ds, 
and  a  treaty  was  made,  the  French  sending  troo|>s  to  occupy 
Chantabun  until  its  provisions  should  have  been  carried  out. 

In  Li<ijS  leiiftiliy  negotiations  look  place  between  France  and 
England  concerning  their  respective  eastern  and  western  frontiers 
in  Farther  India.  These  negotiations  bore  important  fruit 
in  the  Anglo-French  convention  of  i8q6,  the  chief  provision  of 
whidi  was  the  neutralization  by  the  contracting  parties  of  the 
oentnl  portko  of  Siam,  '•^'>*"*'rc  of  the  faedn  of  the  river 
MeiMm«  wMi  ha  ikh  and  iaitile  land,  lAkh  eontiiDn  awatof  the 
popttlatiain  ud  the  wealth  of  the  oonntiy.  Mdther  eastern  nor 
Bouthem  Siam  was  induded  m  this  agreement,  bat  nothing  w  as 
said  to  impair  or  lessen  in  any  way  the  full  sovereign  rights  of 
the  king  of  Siam  over  those  parts  of  the  country.  Siam  thus  has 
its  independence  guaranteed  by  the  two  European  fx)wcrs  who 
alone  have  interests  in  Indo-China,  England  on  the  wi-st  and 
France  on  the  cast,  anil  has  therefore  a  considerable  political 
interest  similar  to  that  of  .\fghanistan,  which  forms  a  buffer  state 
between  the  Russian  aud  British  possessions  on  the  north  of 
India.  Encouraged  by  the  assurance  of  the  Anglo-French 
convention,  Siam  now  turned  her  whole  attention  to  internal 
lefonn,  and  to  such  good  purpose  that,  in  a  few  years,  improved 
govenment  and  ftpensitm  of  tinde  monaed  a  general  Intereat 


in  her  welfare,  and  gave  her  a  stability  which  had  before  been 
lacking.  With  the  growth  of  confidence  negotiationa  with 
France  were  reopened,  and,  after  long  dlimaaiwi,  the  treaty  of 
1893  was  set  aside  and  Chantabun  evacuated  in  return  for  the 
ceaiioa  of  the  provinoea  of  Baaaac,  Mdupr£,  and  the  rpmatnder 
of  Luang  Prabang,  all  on  the  right  bank  of  the  Mekong,  and  of 
the  maritime  district  of  Krat.  These  results  were  embodied 
in  a  r.rw  treaty  signed  and  ratified  in  n.^oj. 

Meanwhile,  in  iSij:),  negotiations  with  thi-  Uritish  government 
led  to  agreements  detining  the  status  of  British  subjects  in  Siam, 
and  Hxing  tfie  frontier  between  southern  Siam  and  the  British 
Malay  States,  while  in  icjoo  tlie  provisions  of  Sir  J.  Bowring's 
treaty  of  1855,  fixing  the  rates  of  land  revenue,  were  abrogated 
in  order  to  facilitate  Siamese  financial  reform. 

In  igo7  a  further  convention  was  made  with  France,  Siam 
returning  to  the  Ftendi  protectorate  of  Cambodia  the  province 
of  Battambangeooqiaered  In  iSti,  and  incea^pensation  ncdving 
back  lioD  Fkian  the  maritime  province  of  Xiat  and  tlte  dfstrict 
of  Danaai,  whidi  hid  been  ceded  in  1904.  This  convention  also 
modified  the  eitia'territorial  rights  enjoyed  by  France  in  Siam, 
and  disclosed  an  inclination  to  rccogni«;  the  material  improve- 
ments of  the  preceding  years.  In  iqo?  .also  negotiations  were 
a|>ened  with  Great  Britain,  the  objects  of  which  were  to  modify 
the  extra-territorial  rights  conceded  to  that  [xjwer  by  the 
treaty  of  1855,  and  to  rcn.uvc-  \aiiLiUS  restrictions  rcj^aiiling 
taxation  and  general  administration,  which,  though  diminished 
from  time  to  time  by  agreement,  still  continued  to  hamper  the 
government  very  much.  These  negotiations  continued  all 
through  1908  and  resulted  in  a  treaty,  signed  and  ratified  in 
1909,  by  whidi  Siam  ceded  to  Great  Britain  her  suae^iBin  righta 
over  the  dependendea  cf  Kadah,  Kehntan,  Tkeng^m  and 
Fcdb,  Malqr  aUtcs  situated  hi  aoathen  Sim  Juat  aonth  ef 
British  Malaya,  containing  in  aO  about  a  mUBon  hihabltanti 
and  for  the  most  part  flourishing  and  wealthy,  and  obtained  the 
practical  alralition  of  British  jurisdiction  in  Siam  proper  as  well 
as  reUef  from  any  obligations  which,  though  probalily  very 
necessary  when  they  were  incurred,  had  long  since  become  mere 
u^cli?,  and  ve.vaiious  obstacles  to  progress  towards  efficient 
government.  'Jhis  treaty,  a  costly  one  to  Siam,  is  important 
as  opening  up  a  prospect  of  ultimate  abandonment  of  extra- 
territorial rights  by  all  the  powers.  Administrative  reform 
and  an  advanced  railway  policy  have  made  of  Siam  a  market 
for  the  trade  of  Europe,  which  has  become  an  object  of  keen 
competition.  In  1908  the  British  empire  retained  the  lead,  Imk 
otha  nations,  noubly  Germany,  Denmark,  Italy  and  "^^i*™, 
had  recently  acquired  large  intereata  in  the  oomiinene  of  the 
country.  Japan  also,  after  an  interruption  of  more  than  two 
hundred  years,  had  resumed  active  commerdal  relationa  with 
Siam. 

ArTnoBTTlF.s. — H.  Alahaxter,  Whi-fl  of  thr  iMtv  d  onrlon.  1871); 
Dr  Anderson,  Enclish  Inlercttune  -jith  S-.nni  in  ihr  r;ih  Century 
(London.  iSi>(j):  W.  J.  Archer,  Journey  m  Ike  Mikoni  I'liiky  (1892); 
('.  Hock,  TempUi  and  EUfhantt;  Sir  John  Bowriog,  The  Kingdom 
and  Peoplr  nf  Siam  (l»ndon,  1857);  J.  G.  D.  Campbell,  Siam  w 
the  Twrnliflh  Century  (London,  IQOJ) :  .■\.  C.  Carter,  Kin^om 
of  Smm  (New  York,  1904);  A.  K.  Colciuhoun,  Amongst  tlU  SutHS 
(ujndoii,  1H85);  I.  Crawfurd,  Journal  of  an  Embassy  to  Siam 
(lx)ndon,  1829);  Lord  Curion,  Nineteenth  Century  (July,  1893); 
Il.R.n.  Prince  Damrong,  "The  Foundation  of  A>'uthia,"  Siam 
.v,>n>,v  Jonmai  (190S):  Diplomatic  and  Consular  Reports  for 
Han(;kok  and  Chien  Mai  (i  888-1907):  Directory  for  Bangkok  and 
Siam  (Banfkok  Times  O^gice  Ann%ui})\  Francis  Gamier,  Voyoff 
d' exploration  en  Indo-Chtne  (Paris,  1S73);  Geographical  Journal, 
papers  by  J.  S.  Black,  Lord  Curzrm.  l.r>rd  L.aniin(;tiin,  Profexsor 
If.  Louis.  J.  M  Cirihy.  W.  H.  SiuMlic;  (  dlurn  l  t",.  E,  Gcrini,"  The 
Tonsure  (  ereinonv, I  hc  Art  o(  War  in  Indo-China  ":  "  Siam'* 
Intercourse  with  china,"  v-tjia/ic  ()ui'''ffyiJ'l'«'U'  i  ig-  i*)!  ;  "  Historical 
RetroMX-ct  ol  Junkceylon  Island,"  Siam  Society's  Journal  (1905); 
W.  A.  Graham,  "  Brief  Historvaf  the  R.C.  Misaton  in  Siam,"  XnsMt 
Quarterly  Review  (1901);  Mrs  Grindrad,  Siam:  a  GeoerapUul 
Summary;  H.  Hallet,  A  Tliousand  Miles  on  an  Elephant  (London, 
1K90);  Captain  Hamilton,  A  A'ni'  Account  of  the  luisi  Indies  (1688— 
1723);  I'rinre  Henri  d'Orlean-i.  Around  Timqutn  and  '.'t.im  (LonHnn, 
;  I'rofewir  .A.  H.  Keane,  F.it stern  Crogr<iph\ ;  .!  1  ; ;  Dr  K.  ith. 
Journal  Royal  Asiatic  Society  (1893);  C.  S.  Lcckie.  Journal  Society 
tf  Arts  (ilM),  voL  aliL:  M.  de  la  Loqbeio,  IhtarifUmt  4»  nyamwm 
d$  Siam  (Amsterdam,  1714);  Captam  Low.  Janraaf  Aalalk  SieSt^ 
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vbL  vii.;  J.  M'Carthy,  Sumfbif  and  BitphHmt  in  Siam  (London, 
raoo);  Hcari  Mouhot,  Traidi  in  Indo-China  (London,  i^-u): 
F.  A.  Ncftle,  Namtm  »f  a  RuUenc*  in  Siam  (l»nclun,  1852);  Sir 
H-  Sorman,  The  For  East  (London.  1904):  Bishop  Pallegoix, 
Pticriplion  du  royamme  Thai  ou  Siam  (Paris,  1854);  H.  W.  Smyths, 
FiPt  Yeart  m  Siam  (Ltyndon,  1898):  J.  Thomson,  AnlujuitUs  of 
Cambodia,  Malacca,  Indo-China  and  China  (London,  I'^/Sl;  I'.  A. 
Thompson,  Lotus  Land  (London,  t90<~>):  Tiirpin,  Histoire  de  Siam 
(I^ris,  1719):  F.  Vincent.  Land  ef  ike  Whtie  FJephmit  B.  Yooiv, 
Tht  Kingdom  of  Ike  YoUow  Ri^  (London.  i»98). 

£— yiwfB  omI  LUenkn. 
SaaMK  belongs  to  the  well-defined  Tai  group  of  the  Stamcsc- 
Chlnese  family  of  languages.    Its  connexion  with  Chinese  is 

cit  Mr  iliDugh  evidently  distant,  but  its  relationship  with  the  other 
languages  of  the  Tai  group  is  very  close.  It  is  spoken  throuRhout 
central  Siam,  in  all  parts  of  .southern  Siam  except  Patani  Monton, 
in  norihrrn  Siam  along  the  river-banks  as  far  up  as  Llaradii 
an  i  R.ihrng,  and  in  ca-stcrn  Siam  as  far  as  the  coulines  of  the 
Korat  Montoo.  In  Patani  the  common  language  is  still  Malay, 
while  in  the  upper  pans  of  northern,  and  the  outlying  parts  of 
eastern,  Siam  the  prevailini  hngiiaar  ts  Lao,  though  the  many 
hill  tribes  which  occui>y  the  laagM  of  thtM  parU  nvn  dbUnct 
languages  of  their  own. 

Originally  Siamew  was  purely  mooosyllablc.  that  ii.  each  true 
word  consisted  of  a  nngle  vowel  sound  precedea  by,  or  followed  by, 
■  consonant.  Of  such  monoityllablet  there  are  leas  than  two  thousand, 

and  therefore  many  syllables  haw  to  do  duty  for  the  expresMiion  of 
niiiii-  ih.iii  one  iilea.  confusion  being  avoided  by  the  tone  in  which 
they  arc  »pokcn,  whence  the  term  '  tonal,"  which  is  applied  to  all 
the  languages  of  this  family.  The  language  now  consists  ol  about 
15,000  words,  of  which  compounds  of  two  monosyllaUc  words  and 
aHWopriationfi  from  foreign  sources  form  a  very  large  part.  Ball. 
vbe  ancient  language  of  the  kingdom  of  M.igadha,  in  which  tlu 
tarred  writine^  of  Buddhism  were  made,  l,ir|,;<lv  !n^tnlnn•mal 
in  forming  .ill  the  lan^;u.is'^">  o'  Further  In  lia,  u.  ^uJinR  .Mamts* — 
a  fact  which  accounts  for  the  numerous  ronn<>ctinK  links  ln  ;\Mi  ii 
the  MOn,  Burmese  and  Siamese  languages  of  the  pri.'v('m  tinu-. 
though  these  are  of  quite  separate  origin.  When  intercourse  with 
the  West  began,  and  more  espsciaily  when  Western  mithtKl^  of 
govtemment  and  education  were  fint  adopted  in  Siam,  the  (i.  iidi  ni.y 
to  utilize  European  words  was  vcfy  maifccd,  but  ncently  there 
ha-t  been  an  effort  to  awoid  tfab  bf  tha  cofadng  «f  Stowsa  or  Bali 

Compound  words. 

The  current  Siamese  characters  are  derived  from  the  more  monu- 
mental Cambodian  alphabet,  which  again  owes  its  origin  to  the 
alphabet  of  the  inscriptions,  an  offshoot  of  the  character  found  on 
the stoiw  monuments  of  southern  India  in  the  6th  and  8ih  centuries. 
The  aaoed  books  of  Siam  are  still  wriltca  in  the  Cambodian 
character. 

The  Siamese  alphabet  consists  of  44  consonants,  in  each  of  which 
the  vowel  sound  "  aw  "  Is  inherent,  and  ol  3a  vowels  all  marked 
not  by  individual  letten,  but  by  signs  written  above,  below,  before 
or  aficr  tha  aonaonant  in  connexion  with  which  they  are  to  be  pro- 
nouooed.  It  mar  seem  at  first  that  so  many  as  44  consonants  can 
scartrely  be  necessary,  btit  the  ex[i1.tnalion  i«  th.it  several  of  them 
express  each  a  slightly  diflertnt  intonation  of  what  is  practically 
the  same  consonant,  the  sound  of  "  kh,"  for  instance,  being  repre- 
sented by  she  different  letters  and  the  sound  of  "  t  "  by  eight.  More- 
oecr,  otDsr  letters  are  present  only  for  u<«  in  certain  words  imported 
from  or  Sanskrit.  The  vowel  signs  ha\x-  no  sound  t;y  thi  m- 
wd^itn,  but  act  upon  the  vowel  sound  "  aw  "  inherent  in  the  i  on- 
sonants,  converting  it  into  "  a,"  "  i,"  "  o,"  "  "  ow,"  &r.  Kach 
of  the  signs  has  a  niimo,  and  somi'  of  llirrn  iir'nliicc  nvxlulations  w 
closely  resembling  those  made  by  another  that  at  the  present  day 
they  are  scaieeiy  to  be  distinguMlied  apart.  .\  hard^uid^fast  rule 
of  pronunciation  is  that  only  vowel  or  diphthong  sounds,  or  the 
letters  "  m,"  "  n."  "  an,"  "  It."  "  t  "  and  p  "  ate  jx  rmissiblc  at 
the  end  of  words,  and  hence  the  final  letter  of  all  words  t  ndinK  in 
anything  else  is  simply  supprr^sed  or  is  pronounrr<i  ivi  ihoiiyh  it 
were  a  letter  naiurallv  |  riKlm  i:.^;  oni-  or  oilier  of  tho"^  sound-;. 
Thus  many  of  the  words  procured  from  foreign  sources,  not  ex- 
cluding Bali  and  Sanskrit,  ate  more  or  leas  mutuated  is  mmuncia- 
tion,  though  the  entirely  suppressed  or  altered  letter  is  stSl  retained 
in  writing. 

Siamese  is  written  from  left  to  right.    In  manuscript  there  is 

usually  no  spare  N'twein  wurda,  but  punctitation  is  expnsMod  by 
interval^  i  oUitin^  plsr.i  <  ,  ui  l  -sentenceii. 

The  gn^atcst  diraculty  with  the  Siamese  language  lies  in  the  tonal 
system.  Of  the  ample  tones  there  arc  five  the  even,  the  ci;icumiles, 
the  descending,  the  grave  and  the  hi^h— any  one  of  which  when 
applied  to  a  WOld  may  |^vc  it  a  quite  distinct  meaning.  Four  of 
tne  simple  tonea  MC  marked  in  the  written  character  by  sii;n- 
plan-d  rivt-r  (he  consonant  afliited,  and  the  aliM-nne  of  a  mark 
!mi'li'-i  that  'hf  nne  n'mainini;  tone  is  to  be  usi."d.    A  complieati'in 

is  caused  by  the  fact  that  the  conaoiumcs  are  grouped  into  three 

nr.  >« 


classes,  to  each  of  which  a  special  tone  applies,  and  cunsetjuently 
the  application  of  a  tonal  sign  to  a  letter  has  a  different  effect,  acoord> 
ing  10  the  class  to  which  su»  letter  belongs.  Though  many  sytlaUes 
have  to  do  duty  for  the  espcession  uTmore  than  one  idea,  the 
majority  have  only  one  or  at  most  two  meanings,  but  there  arc  some 
which  are  used  with  quite  a  number  of  different  inflections,  each 
of  which  K<ve4  the  word  a  new  meaning.  Thus,  for  example,  the 
syllable  khao  may  mean  "  they',"  "  badly,"  "  rice,"  "  white," 
■'  old,"  or  "  news,'  simply  according  to  the  tone  in  which^the  word 
is  spoken.  Words  are  unchanj^eable  and  incapable  of  inflection. 
Thm  b  no  article,  and  no  distinction  of  gender,  number  or  case. 
These,  when  it  is  necessary  to  denote  them,  are  expressed  by  ex- 
planatory words  ,iftcr  the  respective  nouns:  only  tnc  dative  and 
ablative  are  dennted  by  subsidiar)-  word.n,  whirh  iiriiide  the  nouns, 
the  nominative  being  marked  by  its  position  l>efor<',  the  ol)iectivc 
hy  itt  position  after,  the  veib,  and  tne  genitive  (and  also  the  ad- 
KCtive)  by  its  place  after  the  noun  it  qoalifies.  Occasionally,  how- 
ever,  auxiliary  nouns  serve  that  purpose.  Words  like  "  mother," 
"  son,"  "  water  "  are  often  employed  in  forming  compounds  to 
I'xpres-s  ideas  for  which  the  Siames<-  have  no  finglo  worns.  e.f  lilh 
"ir:,  ■  the  son  of  hire."  a  lal  M>urer ;  trif  .via,  "  the  iiMtlier  of  the  hand," 
the  thumb.  The  use  of  class  words  with  numenils  obtains  in  Siamese 
as  it  does  in  Chinese,  Burmese,  Anamese,  Malay  and  many  other 
Eastern  languages.  As  in  these,  so  in  Siaincsc  the  pcfsonal  pronouns 
an;  mostly  represented  by  nouns  expressive  of  the  various  shadsa 
of  superior  or  lower  rank  accoffling  to  Eastern  etiquette.  The  verb 
is.  like  the  noun,  perfectly  colourletw — person,  number,  tense  and 
mood  being  indicated  by  auxiliary  words  only  when  they  cannot  be 
inferred  from  the  context.  Such  auxilLiry  words  are  yii,  "  to  t>e." 
"to  dwell"  (present);  dai,  "to  have,"  leas,  "end''  (past);  ri, 
"  also  "  (future) ;  the  first  and  third  follow,  the  second  and  fourth 
precede,  the  verb.  Hii,  "  to  give  "  (prefiwd),  often  indicates  tha 
subjunctive.  As  there  are  compound  nouns,  so  there  are  <  <  im|x~>und 
verlw;  thus,  r.f.  pai,  "to  go,'  is  joined  to  a  transitive  \trl>  to 
conwrt  it  into  an  intransitive  or  neuter;  and  lhi}k,  "  to  t<nuh," 
and  Idni,  "  to  be  a>mnelle<J,"  serve  to  form  a  sort  of  passive  voice. 
I  he  number  of  adverbs,  single  and  compwisd,  la  very  laife.  Tha 
preposidoas  mostly  consist  ol  nouns. 

The  coruitruction  of  the  sentence  in  Siamese  Is  straightforward 
and  simple.  The  subject  of  the  sentence  precedes  the  verb  and  the 
oliject  follows  it.  The  possessive  pronoun  follows  the  ofijtTt.  The 
adverb  usually  follows  the  wrb.  Ik  c  otii| .inmd  M'ntences  (he  verbs 
arc  placvd  tcwether  as  in  English,  not  sejiarated  by  the  object  as  in 
German.  When  an  action  is  expressed  in  the  past  the  word  which 
forms  with  the  verb  the  past  tense  is  divided  from  the  verb  itself  by 
the  object.    Lxamfrfes  arc: — 

Rao  (We)  dckrhai  (boy)  sam  (three)  Icon (penoiis)cha  (will)jpai  (go) 
chap  (catch)  pla  (fish)  sanuao  (for)  hai  (give)  paw  (father)  km  (cat). 

tAi  (Mother)ma(yau)yttlttm)d(ptow)itf(iihen).«r"\ll^ 
your  mother  ?  " 

Mi  (Mother)  pal  (go)  taht(baBar)  leio(SMb).or"  (My)motber 

has  gone  to  the  basaar." 

The  dilTicultics  of  the  Siamese  language  are  increased  by  the  fact 
that  in  addition  to  the  ordinary  language  of  the  people  there  is  a 

completely  dilTorenl  ^^■t  of  word.s  i>r<laine<l  (or  the  ii>«-  of  royalty. 
This  "  Falace  L,iin;u;ij;i  ,i)i|K.'ars  to  have  come  into  e.xistencc  from 
a  desire  to  avoid  the  employment  in  the  preriincc  of  royaltx  of 
downright  expressions  of  vulearity  or  of  wonis  which  mi||;ht  be 
capable  of  conveying  an  unpleasant  or  indelicate  idea  other  than 
the  meaning  intendnl.  In  the  effort  to  escape  from  the  vulgar, 
words  of  Sanskrit  origin  have  been  freely  adopted  and  many  Cam- 
l>f<dian  words  are  al.so  usi  d.  The  lanKU.ige  is  so  complete  (hat  the 
di>>;,  piK,  crow  am!  other  common  or  unclean  animals  are  all  ex- 
pressed by  special  wards,  while  the  actions  of  royalty,  such  as 
eating,  sleeping,  walkin,;,  sjk.iWuik.  l>.ithing,  dying,  are  spoken  of 
in  words  quite  distinct  from  those  uticd  to  describe  similar  actions 
of  ordinary  [xroplc. 

The  prose  litcr.tture  of  Siam  consists  largely  of  ni_\  iholofiical 
and  historical  fables,  almost  all  of  which  are  of  Indian  origin, 
though  many  of  them  have  come  to  Siam  through  Cambodia. 
Their  number  is  larger  than  is  u.sually  supposed,  many  of  them 
being  known  to  few  beyond  the  writers  who  laboriously  copy 
tliem  and  the  professional  "  racotilcurs  "  v,bo  draw  upon  them 
to  replenish  their  stock-in-trade,  llie  best  known  have  all  been 
made  into  stage-plays,  and  it  is  in  this  form  that  they  usually 
come  before  the  mitice  of  the  geoeral  public  Anoagtt  them 
are  RamcUm,  takn  from  the  gnat  Hbdn  Jbrnayam; 
uV/yiuunjrfM,  the  tale  of  a  king  who  became  an  ascetic  after 
contemplation  of  a  withered  tree;  Worawangs,  the  story  of  a 
prince  who  lo%'ed  a  princess  and  was  killed  !j\  the  tlirusl  cf  a 
magic  sptar  which  Kiiardc-<1  her;  Chula-uan,  the  tale  ol  a  piHuess 
laioved  by  a  crocoililc;  Unarud,  the  life  story  of  Anuruddha, 
a  demigod,  the  grandstjn  of  Krishna;  Phumhcm,  the  taie  of  a 
princes.?  Iv.-Iovcd  hy  an  elephant;  I'rting  /<)«g,  a  story  of  a 
princess  wtio  before  birth  was  promised  to  a  "  yak  "  01  giant  in 
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leturn  for  a  certain  fruit  which  her  mother  desired  to  cat. 
Uahiisnl  is  an  accuunt  of  the  wars  of  Mah.isot.   Nok  Kkum 

is  one  of  the  iheorii-s  of  the  Rcnciis  of  murkimJ,  ihc  Sok  Khum 
being  the  sacred  goose  or  "  Hans.i  "  trun  .'.hose  eggs  the  first 
human  beings  wt-rc  suppo^ctl  to  have  hcuii  hatched.  A  consider- 
able proportion  oi  L'lc  rotjiancc-s  arc  founded  upon  epiiodes 
in  the  final  life,  or  in  one  of  the  innumerable  former  existciircs, 
of  the  Buddha.  The  Paltama  Sompolhiyan  is  the  standard 
Siamese  life  of  the  Buddha.  Many  of  the  stories  have  their 
scene  laid  in  Hinuphan,  tb»  Slium  Miylaild,  pK^Mf  ctigiB- 
ally  tiM  Himalaya. 

A  treat  maiqriraiksoiiutnlQiy  and  the  casting  of  horoscopes, 
on  tbe  ways  to  secure  victory  in  war,  success ,in  love,  in  business 
or  in  gambling,  are  iuaown,  as  also  works  on  other  branches 
of  Bigic,  to  iriiidi  ittUect  Uw  Siancae  bave  always  bees  partial 
Od  tbe  pcaetltt  of  iMdQdB^  iiUeh  b  b  cloae  allianoe  iiilli 


Tbe  NiH  lltaaatni*  ioaia  n  dan  apnt.  Hm  wotd  HM  is 

txtm  tbe  Bali,  and  means  "old  sayii^,"  ** traditloo,"  "food 
counsel."   The  best  known  of  such  works  arc  Rtda  far  the 

Conduct  of  Kings,  translated  from  the  Bali,  and  The  Maxims 
<jf  Phra  Ruang,  the  national  hero-king,  on  whose  wonderful 
•ayings  and  doings  the  imagination  of  Siamese  youth  is  fed. 

In  works  on  histor%'  the  literature  of  Si.im  is  iinfortunatelv  rather 
pofjr-  I  licTc  can  be  little  doubt  that,  as  m  tJ.L  <  i-t  ol  all  the  other 
kingdoms  of  Further  India,  complete  and  detailed  chronicles  were 
coaSlpiiled  from  rogn  to  icigB  by  aider  of  her  kian  bnt  d  the  move 
aadeat  of  these,  tlie  wan  ana  disturhanees  wfnch  oanttnacd  with 
iuch  fiequennr  down  to  quite  recent  time*  have  left  no  trace.  The 
AwntUs  o/(ike  North,  the  Annals  oj Kntnt  Kao  (Ayuthia)  and  the  Book 
ef  Ihf  Lives  of  the  Four  Kings  (of  tf>e  pnst'nt  dynassv)  tox<  iher 
form  ihc  i:rily  riHiTc  i>r  U-^.H  (oniit-i  ttNl  history  u:  thr  foiintry  from 
remote  tiinca  down  to  tl»e  f»e){inning  of  the  pr««-iit  rrign,  and  these, 
at  least  so  fur  as  the  earlier  parts  are  concerned,  oootain  much  that 
is  inaccurate  and  a  good  deal  whicJi  is  altogether  untrue.  Foreign 
historii-^  include  a  w<irk  on  Pegu,  a  fcw  tales of  Camlwwiian  kinasand 

recently  published  class-bookS  OO  EwOpiaa  bilKIIJ  '■"T*^  hy 

the  educational  department. 
The  number  of  works  on  law  is  considenfala  Tlw  lattswa  Phra 

Thamasal,  the  Phra  Tamra,  Phra  Tammomt  Pt»a  Racha  Kamnot 
and  Inlhapat  arc  ancient  works  aettinfffbrth  the  laws  of  the  country 
ia  their  oldest  form,  adapted  from  the/>Aanmcastra and  the  Classifi- 
cation of  the  Law  of  Nianu.  These,  and  also  many  of  the  edicts 
p,issed  oy  kings  of  the  Ayuthia  p'riod  whii  h  have  (k  i  h  pri  st  rv  cd, 
are  now  of  value  more  as  cutiosities  of  literature  and  history  than 
anytlriai  eiae,  siaoei  for  all  practical  purposes,  tbcy  have  loi^  been 
snperseaed  l>y  laws  more  la  aececdanee  xrith  modem  Meaa  The 
laws  of  the  aovenigns  who  have  reigned  at  Bangkok  form  the  most 
notable  part  of  this  branch  of  Siamese  literature.  They  iiKlude  a 
great  numlocr  of  revenue  regulations,  laws  on  civil  matters  such  as 
tinifl^;,i^;c,  ii.ifikrtiptcy,  rights  of  way,  companies,  &c.,  and  laws 
governing;  the  prixedure  <rf  courts,  all  uif  which  adhere  to  Western 
principles  in  the  main.  The  latest  additiow  ia  the  Pliaal  CodCk  a 
urge  and  romiirehensive  work  l»sed  upon  tho  Indian,  Japaaese 
and  French  cooes  and  i»su«-<i  in  1908. 

PoctO'  is  a  very  am  ient  art  in  Siam  ai>d  haaaU  .iys  t«-^ii  i.iM  in 
high  honour,  some  of  the  best-known  poets  beinjg,  indeed,  inemlierH 
of  the  royal  family.  There  are  several  quite  distinct  form*  of  meirr. 
of  which  those  most  commonly  used  are  the  KloHt,  the  Ka^  and  the 
Klon.  The  Kiong  is  rhythmic,  the  play  being  on  the  inflecoon  of  the 
voice  in  speaking  tbe  words,  which  inflection  is  arranged  according 
to  fined  schemes:  the  rhyme,  if  it  can  wi  lie  cnlkxl,  being  sought 
not  In  the  similaritj'  of  syllables  but  of  intimati' .n.  The  A'.ip  is 
rhythmical  and  also  has  rhyming  syllables.  The  lines  contain  an 
equal  aumber  of  qrOableSb  and  are  aiianged  in  stanaas  of  four  lines 
each.  The  last  syllable  of  the  firat  line  rhyme*  with  the  third 
syllable  of  the  s«i Dnd  line,  the  List  (if  tlie  .«>f  ond  with  the  Ia%l  of 
the  third  and  aKi  svith  ihi-  fir-.t  nf  tlic  fiUirtli  lini'.  am!  ihr  last  sN  lLilile 
of  the  fourth  line  rhymfs  with  the  la'.t  nf  the  ^vond  line  iif  the  :u-.\t 
succeeding  stanra.  The  numlxr  nf  jxH-tn-s  in  one  or  other  of  thf>e 
two  metres  is  vcr>'  great,  and  includes  verses  on  almost  cver>'  theme. 
Ia  the  Nirat  poetry,  a  favourite  form  of  verse,  both  arc  often  used,  a 
■tanas  in  Kton%  scrx  in^  as  a  sort  of  argument  at  the  head  of  a  set  of 
verses  in  Kap.  ,'\h\9.  Xiriit  poetn,'  takes  the  form  nf  narrative 
addre-ssed  by  a  travi-lli-r  m  his  l.ulv  ■l<ivf.  i>[  a  i<Hinii-\  m  ^^hl.  h  every 
object  and  circumstance  serves  but  to  reminij  the  w.indercr  of  some 
virtue  or  beauty  of  his  coneqxindcnt.  in  most  of  such  works  the 
journey  is  of  course  imaginar>',  but  in  some  cases  it  is  a  true  record 
of  tiavcOing  or  campaigning,  and  has  been  found  to_contain  in- 
fbnaation  of  value  concerning  the  condition  at  certain  times  of  out- 
lying parts  of  the  kingdom.  Of  the  little  love  songs  in  Kim  metre, 
called  Klon  pet  ton,  there  are  many  huinltciK.  Ihcsc  (■■Ihiw  a 
prescribed  form,  ana  consist  of  eight  lines  divided  into  two  sunzas 


of  four  fines  each,  evesy  line  cootaining  eight  nobles.  The  last 
syllable  of  the  first  line  rhymes  with  the  third  syllahlc  of  the  second, 
and  the  final  of  the  second  line  with  the  final  of  the  third.  The 

songs  tr«it  <)f  all  the  aspects  of  love.  A  fourth  poetical  metre  is 
Chun,  uhieh,  however,  is  not  .sd  m\K  h  u^^il  .is  the  others. 

The  intruductiun  of  printing  in  the  biameae  character  has  re- 
volutionized the  literature  of  the  country.  Jtaadiag  has  h Miami  a 
general  accomplishment,  a  demand  for  readiag  matter  baa  arSHa, 
and  bookshops  stockt-d  with  Ixxiks  have  appeared  to  xiitisfy  it.  The 
historiral  works  alxivi-  n  lrrn-d  to  have  tx.en  Lssut-d  in  many  editions, 
and  selections  from  the  ancient  fables  and  romances  arc  foniinually 
being  edited  and  reisaued  in  narrative  form  or  as  pla>!^  The 
educational  department  has  done  good  work  in  compiling  volume* 
of  prose  and  verse  whkh  have  found  much  favour  «ith  die  public 
All  the  buM,  edictB  and  regulations  at  present  in  force  are  to  be  IhkI 
jn  print  at  popular  prices.  Printing,  in  fact,  has  supplied  a  great 
incentive  to  the  de\  eldjinx  nt  of  literature,  the  output  has  iiii  teased 
enormously,  and  will  doubtles-t  continue  to  do  so  for  a  lung  time  to 
come.  (W.  A.  (',.} 

SiBAWAlHI  [Aba  Bishr,  or  ALu-1  I.I.Tsan"Amr  ibn'Uthmaii  ibn 
Qanbar,  known  as  Sliiw,  Miti  •  ■r  <:bC\\]  (c.  7S3-79.1),  Arabian 
grammarian,  was  by  origin  a  Persian  .^nd  a  freedman.  Of  his 
early  years  nothing  is  known.  Ai  the  a^;e  of  ihirty-lwo  he  went 
to  Ba«.ra.  where  he  was  a  pupil  of  the  cckiiraled  grammarian 
Khalil.  T.aler  he  went  to  Ba;,'ilad,  but  soon  left,  owing  to  a 
dispute  with  the  Kufan  grammarian  Kisi'i,  and  returned  to 
Persia,  where  he  died  at  the  age  of  about  forty.  His  great 
grammar  of  Arabic,  known  simply  as  The  Book,  is  not  only  the 
earliest  s>'sleinatic  presentation  of  Arabic  grammar,  but  ia 
recognized  among  Arabs  as  the  moat  petfect.  It  i»  not  alwny* 
dear,  but  is  very  full  and  valuable  for  Ita  many  lilnitntiam 

from  the  Koran  and  the  poets. 

rhr  Bonk  WHS  piil'lished  !iy  H.  Dcronlxjurg  (2  volf.,  Paris.  I881- 
and  a  German  translation,  with  extract*  from  the  commentary 
of  Sirifl  (d. 97«)  ajsd  otbei^  wapublhhed by  G.  Jaba  (nerii n .  1 89$. 

1900).  (G.  U .  T.) 

SIBBALD.  SIR  ROBERT  0641-17^2),  Scottish  physician  and 

antiquary,  was  born  in  Edinburgh  on  the  15th  of  April  1641. 
Educated  at  Edinburgh,  I.<-iileii  ritid  Paris,  he  took  hLs  doctor's 
degree  at  Angers  in  i66r,  and  soon  afterwards  settled  as  a 
physician  in  Edinburgh.  In  1667  with  .Sir  .\ndrew  lialfour 
he  started  the  botanical  ganicn  in  Edinburgh,  and  he  look  a 
leading  part  in  cstabiishitig  the  Royal  College  of  I'hysicians  of 
Edinburj;h,  of  which  he  wa.-;  elected  president  in  1684.  In 
16.S5  he  was  appointed  the  first  professor  of  medicine  in  the 
university.  He  was  also  appointed  geographer-royal  in  1682, 
and  his  numerous  and  misccUaneous  writings  deal  eiTertively 
with  historical  and  antiquarian  as  well  as  Iwtanicai  and  mcdkal 
subjects.  He  died  in  August  iTss. 

.\mong.st  Sll  UiJii's  lii.iUiriral  and  antiquarian  works  may  he 
mi  iiii  Mi.  ii  .1  //i.ii'r  ,  Amirnl  am!  Mrxlrrn  nf  Ihf  Shfttfiioms  of  Fife 
and  Ainrtiii  (Kilinlmrgh.  1710,  and  t^upar.  iJtoi),  An  Auount  of  ihc 
Scottish  Atlas  (folio,  Edinburgh,  1603),  &a<ta  UlMtMa  (Edinbunb, 
1684)  and  Description  0/  the  Isles  of  Orkney  and  Shetland  (folio, 
Kxlinliiirgh,  1711  and  IH.)5V  The  Remains  of  Sir  Robert  SihhM, 
ciinl. lining  his  anlobio^r.iphy,  mcnviirs  of  the  Royal  t'oMrge  of 
Ph\  >ii  ians,  v«-irtion  of  his  literary  correspondence  and  .'iceiMint  of 
his  manuscripts,  was  published  at  Kdinliurgh  in  iN.W 

SIBERIA.    This  name  (Russ.  SMr)  in  the  i6th  century 
indicated  the  chief  settlement  of  tbe'nuar  khan  Kurhum — Idtar 
on  the  Irtysh.  Subsequently  the  name  was  extended 
to  include  the  wliole  of  the  Russian  dominions  in  Asia.  cMif^t^ 
Geographically,  Siberia  is  now  limited  by  the  Ural 
Mountains  on  the  \V.,  by  the  Arctic  and  North  I'acific  Occant 
on  the  N.  and  £.  respectively,  and  on  the  &  by  a  Una  running 
from  the  MNUCCS  of  tbe  fiver  Uid  to  the  TaibapliiiUKe  (thus 
separating  tbe  steppes  of  tbe  Irtyah  baain  fiom  tboae  of  the  Aral 
and  Balkajh  basins),  thenoe  along  the  CUneae  frontier  as  far  at 
the  S.E.  cofuedr  of  Transbaikalia,  and  then  along  the  rivers 
Argun,  Amur  and  Uauri  to  the  frontier  of  Korea.  Thia  wide 
area  is  naturally  subdivided  into  West  Siberia  (basins  of  the  Ob 
and  the  Irtysh)  and  East  Siberia  (the  remainder  of  the  region). 

The  irhatuted  district*  are  well  laid  down  on  the  best  maps; 
but  the  immense  area*  between  and  beyond  them  are  mapped  only 
along  a  few  route*  hundreds  of  miles  apart.  The  inter-  ommoikr. 
mediate  spaces  are  filled  in  according  to  information 
derive<l  from  \-arious  hunters.  With  regard  lo  a  gnat  many  river* 
wc  know  only  the  rz-.i^-iri., m  nf  thi  ir  itmuihs  .iml  their  approximate 
lengths  estimated  by  native*  in  terms  lA  a  day's  inarch.   Even  the 
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IqrdrDgimphical  network  is  vcr>'  imperfectly  known,  especially  in  ihe 
■■inhlhili  i1  hilly  tracts.' 

UIk  other  plateaus,  the  great  plateau  of  the  centre  of  Axia, 
■tMchiag  fiom  the  Himalaya.s  tu  lifrins  Srriii,'  h.i-H  mi  irn  siirfaci- 
•  ninbcr  of  gentle  ecniin-iiLua  [anielmtdf:^  Lj^t'tr^f  iii  K.  K'.!U-r;, 
wUclli  although  reaching  great  abaoiute  aUitudm,  itt  relatively 
low.'  Thew  neighta  for  the  moat  part  follow  a  nonb-«uteriy  dine- 
tion  in  Siberia.  On  the  mangina  ol  the  plateau  there  ate  aevenl 
gap*  or  indentations,  which  can  best  be  likened  to  gigantic  trenches, 
Dice  railway  cuttings,  as  with  an  inaenrible  gradient  thcy_  climb  to  a 
higher  levd.  These  trenches  have  for  succrssivc  seological  periods 
been  the  drainage  valleys  of  inimenac  lalccs  (probabFy  also  of  glaciera) 
which  {onnetiy  emended  over  the  plateau  or  horda  o(  the  aeaa  which 
'  it.  And  it  ia  aloag  than  CicadM  tfat  pfiadiMl 
I  have  beea  macle  for  icacWnff  the  klglKr  Kvcla  of 
the  plateau  itself.  In  the  plateau  there  are  in  reality  two  terrBccs — 
a  higher  and  a  lower,  both  ver>'  well  defined  in  TrHnsbaikalia  and  in 
MoiiKolU.  I  he  Y.ihlonoi  rantje  and  its  south-western  rontinualion 
the  Kentf:  .'iir  hcnli  r-iiili^rs  nl  tin-  ii|i[>fr  ti  traro.  Horli  rise  %'ery 
gently  al>ove  it,  but  hav<-  ».u-ett  sIu|k-$  towiinU  the  lower  ternici", 
which  is  iiccilpild  by  the  Nerchinsk  steppes  in  Transbaikaliu  nnd  l>v 
the  great  deaeitof  Gobi  in  Mongolia  (looo  to  2500  ft.  above  the  sea  ^. 
They  rise  $000  to  7000  ft  idxn  r  the  »m  ;  thi'  invik  of  Sokhondo  in 
Transbaikalia  (111"  ;  rcMchc  riciflv  '■11511  it.  Several  low  chains 
of  mountains  ha\-c  their  base  on  the  lower  terrare  and  run  from 
■DHlh-wwt  to  noitb>east:  they  arc  known  as  the  Nerchinsk  Moun- 
tains  in  TnaahaikaHa,  and  tncir  continuatioiu  reach  the  northern 
partaaftl»Gnbi.< 

The  gnite  plateau  is  fringed  on  the  ttorth-weat  by  a  aeiica  of  lofty 
border-ranges,  which  have  their  southern  ha.se  on  the  plateau  and 
their  northern  at  a  much  lower  level.  They  may  be  traced  from 
the  Tian-ahan  to  the  Arctk:  Circle,  and  have  an  caBt-north.«aiterly 
diwction  in  lower  latitude*  and  a  nwih  imwiily  dhwiUun  futfaer 
noitli.  The  Alai  range  of  the  Pamir,  oootinaed  by  t&e  Kolaliahau 
range  and  the  Khan-tengri  group  of  theTlan-shan.and  theSailughcm 
range  of  the  Altai,  which  is  continued  in  the  unnamed  border-range 
of  West  Sayan  (between  the  Bei-kem  and  the  L's),  belong  to  this 
category.  There  are,  howcvxr,  amon^  these  border-ranges  several 
bccaiclm  of  continuity — broad  depression*  or  tn>nrhes  leading  from 
Lake  Bnlkash  and  Lake  Zaiian  to  the  upper  pans  of  the  ;witeau. 
On  the  other  hand,  there  are  on  the  wetern  outikirts  of  the  plateau 
a  few  mountain  chains  which  take  a  dirmion  st  right  aneleji  to  the 
above  (that  is.  tniin  '•.urt!:- .>.<  ,1  1  1  m  utfi  cin;  !,  cini\  |winjlel  to  the 
great  line  of  upbea\'aU  in  south-west  .A.siii.  The  TartMigatai  Moun- 
tain*.  on  the  border*  of  Siberia,  as  well  as  several  chains  in  Turlmun, 
aic  in*tance*.  The  boider-ridge*  of  the  Alai  Mountains,  the  iOian- 
teniri  group,  the  SaHughetn  range  and  the  West  Sayan  contain  the 
Ugneat  peaks  of  thefr  rwfiective  regions.  Beyond  loj*  E.  the 
Configtjratiriti  i«  complirafe<l  by  the  great  Iater.il  indentation  of 
Lake  B.nk.il,  Hut  .irmind  and  nnrth-east  iif  this  Like  (he  5i.inie  well- 
marked  ranges  fringe  the  plateau  and  turn  their  steep  north-western 
slope  towards  the  valleys  of  the  Irkut,  the  Bargujdn,  the  Muya  and 
the  Chara,  while  their  southern  base  lies  on  the  plateaus  of  the 
Selenga  (ncarlv  4000  ft.  high)  and  the  V'itim.  The  peaks  of  the 
Sailughem  range  reach  9000  to  11,000  ft.  above  the  .him,  thiMc  of 
West  Sayan  about  10.000.  In  East  Sayan  is  Munku-Sanlyk.  a  |>eak 
IC490  ft.  high,  together  with  many  othem  from  8000  to  qooo  ft. 
Farther  east,  on  the  southern  shore  of  Uike  Baikal,  Khnmar-daban 
rises  to  6900  ft.,  and  the  bald  donie-«haf>ed  sumtnits  of  the  Barguzin 
and  southern  Muya  .Mountains  attain  elevations  of  6000  to  7000  ft. 
above  Ka-levd.  The  omj^jphy  of  the  Aldan  region  is  little  known ; 
but  traveller*  who  ioumey  frr^m  the  Aldan  (tributarv-  of  the  Lena) 
to  the  Amur  or  to  tne  Sea  of  Okhotsk  have  to  cross  the  same  plateau 
and  ks  iiorder-range.  The  foraMT  iUBWiW  nmowCT  nnd  hnicly 
Mtaftl*  an  avmige  altitude  of  jMOft. 

A  tvpicil  fiiMture  of  the  nnrth-'-astern  hrird*>r  of  the  high  plateau 
is  a  S..CLL--4!::! 'H  'it  ti.'uail  luiigiu;ii;ii.il  ■  v  .i])!';,  v  along  its  outer  Ulse, 


■  The  wide  ansa  between  the  middle  Lena  and  the  Aaanr, «  well 
as  the  h'My  tracu  west  of  Late  Baikal,  and  the  Ycniidik  mining 

region  are  in  this  condition. 

'The  Kiejt  plateau  of  North  Ainericii,  also  turning  its  narrower 
point  towanU  Bering  Strait,  naturally  suggests  the  idea  that  there 
waa  a  period  in  the  history  of  our  planet  itStn  the  ooadnents  turned 
their  narrow  extremities  toward*  the  northern  pole,  as  now  they  turn 
them  towards  the  southern. 

'Sec  "  Cicncral  Sketch  of  the  Orography  of  Siberia,"  with  map 
and  "  Sketch  of  the  Orosiaphy  of  MauMinik,&c.,"  by  PriiKe  P.  A. 
Kropotlda,  ia  Mm.  Rim.  a^r.  &*„  Gancml  Gaognpfegr  (vol.  v.. 

lower  tcnacc  ia  obviously  contiMnd  ta  At  Iterim  basin 
gf  East  Turkestan:  but  in  the  pieaent  state  of  our  knowledge  we 
cannot  determine  whether  the  further  continuations  of  the  bonlei^ 
ridke  of  the  higher  terrace  (Yablonoi.  Kcntci)  must  Ijc  looked  for 
in  the  (^reat  Altiii  or  in  some  other  range  aiiuated  farther  south. 
There  may  baalMEbnach  of  continuity  maomedannmiaa  towards 
Barkul. 

» The  word  "  longitudinal "  is  here  wed  In  an  oragnphical. 
not  a  geological  sense.  These  valley*  aiC  not  qracUaai  fSMlng*  of 
rack*;  tbqr  aeem  to  be  eroMoti-VBlteys, 


*hut  in  on  the  outer  side  by  rugscd  mountain*  having  a  very  l. 
alopa  towaada  then.  Formerly  filled  with  alpine  bike*,  these  vaUew 
are  now  nceted  with  flat  anuvia]  aoQ  and  occupied  by  human 

settlements,  and  are  drained  by  rivers  which  flow  along  thetn  before 
they  nmkc  their  way  to  the  north  through  narrow  goilges  pierced 
in  the  mountain-walla.  This  conformation  is  seen  in  the  vallev  of 
the  Us  in  West  Sayan,  in  that  of  the  upper  Oka  and  Irku'.  in  K.ist 
Sayan,  in  the  valley  of  the  Barguzin,  the  upper  Tsipa,  the  Mu)-a 
and  the  Cham,  at  the  foot  of  the  Vittm  plateau,  as  also,  pn>l>ably, 
ia  the  AMan.*  The  chains  of  mountains  which  border  these  valley* 
on  the  north-west  contain  the  wildest  part.s  of  SiU-rta  They  are 
named  the  I'sinsk  Mountains  in  \Vi-.t  S,iy.-i:i  ainl  tli<'  I'nr.ka  Alp* 
in  East  Saran;  the  latter,  pierced  by  the  Angiira  at  Irkutsk,  are  m 
aH  panhatiiWy continued  north-east  in  Ihe  Baikal  Mountains,  which 
■tieich  fiom  iTlnitak  to  OIkhon  Island  and  the  Svyatoi  No*  penineula 
of  Lake  Baikal,  thu*  dividing  the  lake  into  two  patta.' 

An  alpine  region,  loo  to  150  m.  in  breadth,  fringes  the  plateau  on 
the  N.  W.,  outside  of  the  mncrs  just  mentioned.  This  c 
what  is  called  in  East  Si',  rij  the  taipi:  it  consists  of 
separate  chains  of  mountains  whose  peaks  rise  4800  to 
6500  ft.  above  the  *ea,  beyond  the  upper  liadta  of  fofcat 
\-egctatton;  while  the  narrow  valley*  alTord  diffictilt  mean*  of 
eommuniration,  their  floors  being  thickly  strewn  with  h««ilders,  or 
else  swampy.  The  whole  is  clothed  with  imi>enetral>le  forest. 
The  orography  of  this  alpine  region  is  wry  imperfectly  known; 
but  the  chains  have  a  predominant  direction  from  soutn-west  to 
north-east.  They  are  described  under  different  names  in  SilKrria — 
the  Altai  Mountain*  in  West  Sit>eria,  the  Kuznetskiy  Ak-tau  and 
the  Us  and  Oya  Mountains  in  West  Saj'an,  the  Nizhnc-L'dinsk  lafM 
or  gold-mine  district,  sev-eral  chains  pierced  by  the  Oka  ri\'er,  tne 
Kitoi  .Alps  in  East  Sayan,  the  niuur.t.3iii5  of  the  upper  Lena  and 
Kirenga,  the  Qlekminak  gold-mine  district,  and  the  unnamed 
mounuma  which  pi^ject  north  eat  between  the  Lena  and  the 
Aldan. 

Outside  of  these  .-ilplne  regions  comes  a  broad  belt  of  devnted 
plains,  ranging  brtween  1200  and  1700  ft.  above  the  sea.  Thcw 

plains,  which  are  enteri-<l  by  the  gr<-at  SiK'rian  highway 
alnjut  TiMTisk  ami  extcnrl  vjitth.wcTst  to  the  Alt.t:  Slonn- 
tains,  are  for  the  most  jwrt  fertile,  though  sometimes  dry, 

and  are  rapidly  being  covered  with  the  >-illages  of  the  Ru*  

immigrants.  About  Kansk  in  Eart  Siberia  they  penetrate  in  the 
form  of  a  brrviH  gulf  wtith-eastwiinls  as  far  ns  Irkutsk.  Thnw  on 
the  upper  Lena.  ha\'ing  a  !v:,me»'hat  greater  iilt^tude  and  N-ing 
situated  in  higher  latitudes,  are  almost  wholly  unfitted  for  agriculture. 
The  noith-wcstcm  border  of  these  devated  plaina  cannot  be  deter> 
mined  with  exactitude.  In  the  region  between  Vihiisfc  (on  the  Vilui) 
and  Yeniseisk  a  broad  belt  of  alpine  tracts,  reaching  their  gmlest 
elevation  in  the  northern  Yeniseisk  toiVo  (between  the  Upper 
Tunguzka  and  the  IWkamennaya  Tunguzfca)  and  continued  to  the 
wiulh  .ii  .-t  II;  lower  upheavals,  separates  the  elevated  plains  from 
the  lowlands  whKh  extend  towards  the  Arctic  Ocean.  In  Weet 
Siberia  thcae  high  plaina  mem  to  fem  a  naftnwcr  bdt  (wwaida 
Bamani  and  Sempalatinik,  and  ais  tioiderot  by  the  Aial^Caspian 
deprewoon. 

Farther  to  the  north-weit,  twjmid  these  hi^h  plains,  come*  a 
broad  belt  of  lowlands.  This  vast  tract,  which  is  only  »  few  dozen 
feet  al>o\-e  the  se.i,  iind  most  probably  wascovererl  by  the  y^^imw 
sea  during  the  Post-Pliocene  jx-riod,  stretches  from  the  ju^i-,,^ 
Aral-Caspian  depression  to  the  lo»l;iniis  of  the  Tobol, 
Irtysh  and  Ob,  and  thence  tow;in|s  the  lower  parts  of  the  Yenisei 
and  the  Lena.  Only  a  few  detiichr-fl  mountain  ranges,  like  the 
H\ rranga  on  the  Taymvr  juninsul.i,  the  Syverma  Mruint.iins,  the 
Verkhoyansk  and  the  Kharaulakh  (£.  of  the  Lena)  ranges,  diversify 
the*e  monotonous  lowland*.  wMeh  aa*  cwaiad  widi  a  Mdefc  *h*et  ot 
black  earth  in  the  south  andaaMimetlMdiancterofbamntitBdiaB 
In  the  north. 

The  *otith-ea»tem  slope  of  the  great  plateau  of  Asia  cannot 
properly  be  rerkomsl  10  SilxTi.i,  .ilthough  parts  of  the  province  of 
Amur  and  the  Mariiimi- 1  n  \  in:  1  arc  situated  on  it;  jMfc* 
they  have  quite  a  different  cliar;icier,  climate  and  vegfe-  emMicra 
tatioo,  and  oaght  pn>perly  to  lie  ndgoncd  to  the  Man-  .  ^ 

churian  region.    Totheeasi  of  the  YaMonoi  oordei^range  ouuau 

lies  the  lowxr  terrace  of  the  high  plateau,  renrhinc  ic>oo 
to  251X1  ft,  in  TninsKiik.ilia  and  extendinj;  f.irili<r  s<-iuth  wes| 
through  the  ( .obi  to  East  Turkestan.  The  south-eastern  i-dge  of  this 
lower  terrace  i:^  fringed  by  a  masarve  boider-nogc — the  Khingan — 
which  runs  in  a  north-easteriy  direction  from  the  Great  Wall  of 
China  to  the  sources  of  the  Nonni-ula. 

A  narrow  alpine  region  (40  to  50  m.),  consistini^  of  a  aeries  of  short 
secondary  chains  parallel  to  the  bon1er-ranpe.  fnnges  this  latter  on 
its  eastern  face.  Two  sik-Ii  folds  mavl>e  distinguished,  correspond- 
ing on  a  tmaller  scale  to  the  belt  of  alpine  tracts  which  fringe  the 
plitHmoatiwaath-weM.  The  n-sembbnce  it  further  mtstained  bv 
a  broad  btit  of  elevated  plain*,  ranging  from  laoo  to  1700  ft.  wwcn 

'The  upper  Dukhtarma  valley  in  the  S.iltughcm  Unga  of  the 
Altai  system  appears  to  belong  tu  the  same  type, 

'The  deep  ftsMirt  occupied  by  Lake  Bailml  wouU  thua  appear 
to  coniict  of  two  longitudinal  valley*  connected  linnlliei  uf  tha 
 batwatn  OIkhon  and  Svyatet  Noi. 
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■OOOmpany  the  eastern  edge  of  the  plateau.  Theeastern  Gobi,  the 
occaniooally  fertile  and  ocrasion.illy  s.inly  pLiin^  Ix'tween  iln-  Nunni 
•od  the  SuiiKari,  anil  the  nih  ■  r.  ilic  Hnrrv^i  ami  Silwiji  in  the 

Amur  proviui  e  IM-Iong  to  this  iH.lt.  ,)•>"  m  in  lircddth,  the  surface  of 
which  is  diversified  by  the  low  hill-  ni  ;;khuri-alin,  Khuluti  anil 
Turana.  These  high  plains  are  IxjhWixmi  dm  ilic  *ouih-ta»l  by  a 
picture^ue  chain — the  Buruya  Mountains,  which  arc  to  be  identified 
with  the  Little  Khin^an.  It  extends,  with  unaltered  character, 
from  Mukden  and  Kirin  to  Ulban  Hay  in  the  Sea  of  Okhotsk  (cIonc 
by  I  hi.-  Shaniar  InI.iucI.s),  its.  peaks  clothed  from  top  to  bottom 
with  luMiriant  forest  vegetation,  ascending  4500  to  6<x)o  ft.  .\ 
lowLind  Ijelt  about  2<x)  m.  broad  runs  in  the  same  diri-<  tion  alon>i 
the  outer  nurgin  of  the  above  chain.  The  lower  Amur  occupies 
tbB  nortlMra  DMt  of  this  broad  valley.  These  lowlands,  dotted  over 
whfa  mimberKn  nanhes  and  lakes,  seem  to  have  emerged  from  the 
sea  at  a  quite  recent  (jeological  |«;riiKl:  the  rivers  that  meander 
across  them  are  still  excavating  their  vallLVs. 

Volcanic  formation.4,  so  far  as  is  known,  occur  rhienv  along  the 
aOltkhWestern  border-ranRe  of  the  great  l>l.ile.i;i.  Eiei  iion>  nf 
basaltic  lava  luivc  been  obM.'rve<i  on  the  southern  slojje 
of  this  range,  extending  over  wide  are.is  on  the  pUteau 
itself,  over  a  stretch  of  more  than  600  m. — namely,  in  East  Sayan 
about  Lake  Kos>o  koI  and  in  the  valley  of  the  Tunka  (river  Irkut), 
in  the  vicinity  of  ^lenjcinsk,  and  widely  distril)utc(i  on  the  \'itim 
pUteau  (rivers  Vitim  and  Tsipa).  Deposits  ii(  trap  sitctf  h  li>r  mote 
than  laoo  ro.  alone  the  TunKiuk-i;  ifiry  i(|)jH.-ar  also  in  the  Noril 
Mountains  on  the  Yenisei,  whence  they  extend  tow.Trtls  the  .Arctic 
Ocaan.  Basaltic  lavas  are  reported  to  have  been  found  in  the  Aldan 
»ion.  On  the  Pacific  slope  extinct  volcanoes  (mentioned  in 
Chinese  annals)  have  been  reix)rti-d  in  the  Ilkhuri-alin  mountains 
in  northern  Manchuria. 

The  mineral  wealth  of  Sit)eri.i  is  considerable.  r,old-du<.t  is  found 
In  almost  all  the  alpine  rcpions  (rinKin^;  the  ^iri.it  plateau.  The 
MlntrmlM  Principal  gold-mminj;  reninn-.  in  thc3«  tracts  are  the 
Altai,  the  uprwr  (or  Nizhnc  Udinsk)  and  the  lower  (or 
Yenisei.«k)  Utifos,  and  the  Olckma  region.  Gold  it  found  on  the 
high  plateau  m  the  Itasin  of  the  upper  Vitim,  on  the  lower  plateau 
in  the  .Ncrrhin-,k  ilistrii  t,  and  on  the  up|ior  tributaric-s  of  the  .Amur 
(espi»rially  the  Olilnil  ami  the  Zeya,  in  the  ni>rrh-cast  continuation 
of  the  .\'erLhin!.k  Mountain.^.  I:  his  In  i  n  ;i:-.  ii\  c:red  also  in  the 
Bureya  ranj^e,  and  in  iu  nunhK^Kt  continuation  in  the  Amgui^ 
ngioo.  AunforaaB  aanda,  but  not  very  rich,  have  been  dinovwed 
in  the  feeders  of  Lake  Hanka  and  the  Suifoti^  river,  as  also  on  the 
smaller  islands  of  the  Gulf  of  Peter  the  Great.  Mining  is  the  next 
most  important  industry  after  agriculture.  In  Ea&t  Siberia  ^"hl  is 
obtained  atmast  exclusively  from  gravel-w^ashings,  quanz  mining 
being  confined  to  direi-  lucalilies,  one  neiir  \'laiiivost<ik  and  two  in 
Trannhaikalia.  In  West  Siberia,  however,  quartz-mining  is  steadily 
iuCTWwing  in  ianortiaoBi  vbgmm  in  1900  the  nntpnt  of  Bold  from 
out  fOHRe  WBtleM  tlnn  to/wo  w.,  in  1904  it  imounted  to  close 
upon  ^0,000  oT.  On  the  other  hand  gravel-washing  givxs  a  declining 
yield  m  West  Siberia,  for  while  in  1900  the  output  from  this  source 
was  apprnxiniately  172,000  01.,  in  1904  it  was  only  Si.txxj  oz. 
Tlie  rli  ar  i  's  nf  Mariinsk  and  .Achinsk  arc  the  m' i<t  suncsful 
quartz-mining  localities.  Altoeether  West  Siberia  \'ields  annually 
130.000  OS.  ft  fold.  Tlie  galMaHiat,  gnwd*  el  EMt  Siberit, 


espedallv  Hutt  of  the  Len  and  tlie  Amur,  era  tde^vdy  mora 
oralific  than  those  of  West  Siberia.  The  total  yield  annually  amounts 
to  aome  Too/xx)  oz.,  the  larse-nt  quantity  comine  from  the  Olekminsk 
diltrict  in  the  province  of  Yakutsk,  and  this  district  is  followwl  by 
tke  Amur  rvion.  the  Maritime  province,  and  Nerchinsk  and  Trans- 
iwiiaitia.  Suver  and  lead  ores  exist  in  the  Altai  and  the  Nerchinsk 
MenMaimt  aemilaeooivar,  denebir  and  tin.  Iron-ores  are  known 
at  HfwinI  plnece  on  tb  ontddfta  of  the  alpine  tracts  (as  about 
bfcvtdlOt  >■  ml  win  the  SeleniHnsk  region  and  in  the  Altai.  The 
nraicimpomnt  iran-works  <^  the  Urals  are  situated  on  the  Siberian 
slope  of  the  range.  Coal  occurs  in  many_  Jurassic  frcsh-waicr 
basins,  namely,  on  the  outskirts  of  the  Altai,  in  south  \'cnisii>k, 
about  Irkutsk,  in  the  Nerchinsk  district,  at  many  places  in  the 
Maritime  piowbioei  and  on  tbaiilaBd  of  Sakhalin.  Bedsof  exceUent 
mpldte  luv*  bean  found  in  die  lOtai  Alp*  (Mount  AHbert)  and  in 
the  Turukhansk  district  in  Yenisei.  Rock-salt  occurs  at  several 
places  on  the  l.«na  and  in  Transbaikalia,  and  salt-spring*  are 
numerous — those  of  Ust-kutsk  on  the  Lena  and  of  Usolic  near 
Irkutsk  licing  the  most  noteworthy.  A  Urge  number  of  lakes, 
especially  in  Trans)>aikaliii  and  in  Tomsk,  yield  salt.   Lastly,  from 


the  Altai  ngion,  as  well  as  from  the  Ncrchmsk  Mountain*,  nraci 

such  as  Jasper,  malachite,  beryl,  dark  quartz,  and  tlw.Ulie, 


are  cnported.  The  Ekaterinbutc  atone-poliahing  workt  in  the  Unb 
end  tMae  of  Kolyvaii  in  the  Altai  are  well  known. 

Tlie  orography  sketched  above  explains  the  great  development 
nf  tfce  liver-systpms  of  Silieria  and  the  uniformity  of  their  cnutM-. 

The  three  priiicipal  rivers — the  Ob,  the  Yenisei,  and  the 


Lena — take  their  ri.<ie  on  the  high  plateau  or  in  thealpine 
regions  fringing  it,  ind,  after  descending  from  the  plateau  and 
piercing  the  alpine  regions,  flow  for  many  hundreds  of  miles  across 
the  high  plains  and  lowlands  before  they  reach  the  Arctic  Ocean. 
The  three  rivers  of  i\iinh.eastern  Siberia — tlie  'N'.inn,  Indigirka  and 
Kolyma — have  the  -ime  general  charai  'i  r,  tlieir  courses  being, 
however,  much  shorter,  as  in  these  latitudes  the  plateau  approaches 


nearer  to  the  Aretfe  Ocean.   The  Amur,  the  upper  tflbatnrlai  «f 

which  rise  on  the  eastern  border-range  of  the  high  plateau,  is  similar. 
The  Shiika  and  the  Argun,  which  form  it.  flow  first  towards  the 
north-east  along  ilie  windings  of  the  lower  terrace  of  the  ^reat 
nla'r.au;  frurn  (hi,  the  .Amur  deMemis,  cutting  through  the  Great 
Khmgan  and  liuwing  down  the  terraces  of  the  eastern  vcrsant 
towards  the  I^icific.  A  noteworthy  featont  nf  the  principal  Siberian 
rivers  is  that  each  is  formed  by  tlie  confluence  o(  a  pair  of  riven. 
Examples  are  the  Ob  and  the  Inysh,  the  Yenisei  and  the  Angam 
(itself  a  double  river  formeil  by  the  Angara  and  the  Ixiwer  Tunguia). 
the  Lena  anil  the  Vitim,  the  .'Vrgufl  and  the  Shiika,  while  the  Amur 
in  its  turn  reiLiVL-i  •iil.iK.iry  as  large  as  itself — theSungari.  Owing 
to  this  twinning  and  the  general  direction  of  their  couroes.  the  rivers 
of  Sibefin  offer  immense  advantafN  for  iaiMd  nw^ation,  not  on)/ 
front  nocth  to  south  but  also  fmn  weat  to aeaL  It  Sthis 
circumstance  that  facilitated  the  rapid  invaaon  of  Siberii 
by  the  Russian  Cossacks  and  hunters;  they  followed  the 
courses  of  the  twnn  rivers  in  their  advance  towarrls  the 
e.i~t.  and  <lisro\ercHl  short  |K>rtiiges  which  permitted  them  to  transfer 
their  lK>at.i  irom  the  system  of  the  Ob  to  that  of  the  V^eniseii  and 
from  the  latter  to  thataftlwi4ne»ntittMteiyafivfaldi— the  Aldan — 
brought  them  ck>se  to  the  See  ofOUMttliL  At  the  present  day 
steamers  ply  from  Tyiimeff.  at  the  foot  of  theUrala,toSMlipalatinsK 
on  tlie  iKinler  of  the  Kirghiz  steppe  and  to  Tofliak  in  the  very  heart 
of  West  Silieria.  Uninterrupted  water  communication  could  readily 
Iw  estafiliahcd  from  T>ui!ien  to  Yakutsk,  Aldansk.  and  the  gold- 
mines of  the  Vitim.  Owing  to  the  fact  that  the  great  plateau 
sepaataa  the  Lena  fma  the  AiMir«  an  eeajr  mter  eomanmicBtion 
can  be  established  between  the  litter  end  the  other  SflNiien  rivers. 
The  tributaries  of  the  Amur  (the  Shiika  with  its  affluent  the  Iflfled^ 
iHxome  navigable  only  on  the  lower  terrace  of  the  pintenn.  But 
the  trench  of  the  I'lU,  to  the  past  of  Ijike  B;iikal,  offers  easy  arreas 
for  the  (ireat  Silieri.m  r-iilway  up  to  and  across  the  hii.;h  pUiteau. 
Unfortunately  all  (he  rivers  arc  frozen  for  many  months,  every  year. 
Even  in  hiwer  Utitudes  (sa*  to  S5*  N.)  tbey  are  ice-bound  from  the 
beginning  of  November  to  the  bcginmng  of  May:>  while  in  65*  N. 
they  are  open  only  for  go  to  im>  days,  and  only  for  100  days  (the 
Yenisei)  or  even  70  days  (the  Lena)  in  70'  N.  During  the  wintcrthe 
smaller  tributaries  freeze  to  (he  bottoiHt  end  ebout  1st  Jaaneiy 
i..ike  li.iikal  iH'iiimc.H  covered  with  n  aeild  cniat  of  ice  ffiiMp  nf 
bearing  files  of  loaded  sled|ges. 

Numberkas  Ukee  occur  u  both  East  and  West  Siberia.  There  am 
wide  arena  on  the  plains  of  West  Siberia  end  on  tlw  high  plateau  of 
East  Siberia,  which,  virtually,  are  still  passing  through 
the  Lacustrine  period;  but  the  total  area  now  mmr  *■*■»•• 
water  bears  but  a  trifling  proportion  to  the  vast  surface  which  the 
lakes  covered  even  at  a  very  nseiil  iieriod,  when  iNeolithic  man 
inhabited  Siberia.  All  (Ite  valleys  and  depresaioiu  b^r  traces  of 
immense  post-Pliocene  hikes.  Even  nritnm  hMtoilcnl  times  and 
during  the  loth  century  the  dewccatlon  nf  tlw  Utm  has  gone  on  at 
a  very  rapid  rate.*  The  principal  lake  is  Lehe  Beilcal.  more  than 
400  m.  long,  and  ao  to  SO  broad.  Another  ginet  lehe.  Lake  Kocao- 
gol,  on  the  Mongolian  frontier,  is  t  jo  m.  long  and  50  broad.  Vast 
numbers  of  small  lakes  stud  the  Vitim  and  upfxr  S  Icnga  plateaus; 
the  lower  valtey  of  the  latter  river  contains  t  be  Goose  Lakc(Gusinoye). 
In  titt  heirin  01  the  Amnr  eie  Lehe  Haake  (1700  sq.  m.),  connected 
with  the  Usui;  Lefces  Kida  end  Kidii,  by  which  the  lower  Amur 
once  flowed  to  the  Pacific;  and  very  many  smaller  ones  on  the  left 
side  of  the  lower  Amur.  Numerous  lakes  an<l  catensive  tnarsfacs 
diversify  the  low  plains  of  West  Siberia ;  the  Baraba  steppe  is  dotted 
with  lakes  and  U  Lake  Chany  (141x1  sq.  m.)  and  the  innumer- 
able smaller  lake^  which  surround  it  being  but  relatively  insjenibcant 
remains  of  thn  fanner  laenatriatt  faaiiae;  «ddle  at  Urn  caalhience  of 
the  Irtysh  and  the  Ob  Impasaabla  menhae  stietck  wer  many 
thomenda  of  square  miles.  Several  alpine  bhce.  of  tlie 
pictufeaiine  Teletskoye  may  be  specially  mentioned,  ooenpy  the 
deeper  parts  of  the  valleys  of  the  .'\l(ai. 

The  roast-line  of  Silicria  is  ver\'  extensive  both  on  the  .'\rctic 
Ocean  and  on  the  Pacific   The  former  ocean  i»  ice-lK-'und  for  at 
least  ten  months  out  of  trnlvai  aad,  though  Nordensk.     _  .._ 
jald  and  Captain  Wif^ns  denmnstrated  (1874-1900}  the  '■J™" 
possi'bility  ot  navigation  along  its  shores,  it  is  rxcecdtngly  fT~^ 
doubtful  whether  it  can  ever  become  a  commercial  route 
of  any  importance.  The  coast-line  has  few  indentations,  the  chief 
being  the  double  gulf  of  the  Ob  and  the  Taz.  separated  from  the 
Sea  of  Kara  by  an  elongated  peninsula  (Samoyeoe).  and  from  the 
bay  of  the  Yenisei  by  another.  TlMinuneaaei>eninsulaof  Taymyr — 
a  Mrren  tundra  intersected  by  the  wtM  Byrranga  Mills-proiccte 
in  Cjipe  Chelvtiskin  .is  far  north  as  77*  46'  N.    The  hay  of  the  ^  ana, 
east  of  the  delta  ni  the  \Mna.  is  a  wide  indetUation  sheltered  on  the 
north  by  (he  is!nn;ls  nf  New  Siberia.    The  bays  of  the  Kolyma,  the 
(  haun  and  K mK     hia  ire  of  little  importance.    The  New  Sil)cna 
islands  are  occasionally  visited  by  hunters,  as  is  also  the  small 
group  of  the  Bear  Isfands  opposite  the  mouth  of  the  Kolyma. 
Wrangcl  or  Kellett  Island  is  still  quite  unknown.  Bering  Strait,  at 

>  The  Lena  at  Verkholensk  is  navigable  for  170  daya,  at  Yekillik 
for  15.1  daysr  the  'S'l  nisei  at  Kfatemnuafc  for  196  daya. 
•Sec  Y.viri'ir-cv.  in  /aauMe  of  tfie  Russian  Gcngr.  Sac.  (ittH, 
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the  north-east  pxtremity  of  Siberia,  and  Berinu  "x-a  tx»tw<>«>n  the 
Und  of  the  Chukchis  ana  Alaska,  with  the  Gulf  of  AniicJ>T.  arc  ofti-n 
visited  by  scal-hunters,  and  the  Commander  Island-i  off  Kamchatka 
are  valuable  stations  (or  thia  pursuit.  The  Sea  of  Okhotsk,  sefurated 
from  the  Padfic  by  the  Kurite  ArehipelaKn  and  from  the  Sea  of 
Japan  by  the  iaiandt  of  Sakhalin  and  Yezo,  is  notoriou*  as  one  of 
the  worst  seas  of  the  world,  owin?  to  its  dense  fogs  and  its  masses  of 
floi«fin({  ire.  The  Shantar  Islands  in  the  hay  of  the  Uda  possess 
geiiloKi'--''  interest.  Tlif  doiitili-  b  i\  "f  r,iihi«a  and  Penzhina, 
Will  .15  that  of  Taui,  n  jul  I  >.  u  .  •■i'.  as  harbours  were  they  not 
frozen  seven  or  eight  months  in  the  year  and  persistently  shrouded 
in  dense  fog*  in  summer.  The  northera  part  of  the  Sea  of  Japan, 
which  waabes  tbe  Usuri  region,  has,  bettdes  the  smaller  bays  of 
Olea  and  Vladimir,  the  beautiful  Oulf  of  Peter  the  Great,  on 
which  stands  Vladivostok,  the  Ruswan  n.-tval  station  on  the 
PtMnfic.  Okhoti-k  and  Av.in  on  the  'i<-n  nf  Okhntik,  F'«-trop:iv- 
lovsk  on  the  t-aNt  shnrc  ..f  K-iiip  b.i:  k  i  Nil.i^l.iycvhk,  .itiil  \  lniiviH 
•tok  on  the  Sea  ol  Japan,  ,inrl  Dm  on  Sikhalin  an-  thp  only  ports  of 
Siberia. 

Oiaiale.— The  climate  is  extnnmely  severe,  even  in  the  southern 
pans.  This  arises  rhic-fly  from  thV  oroirraphical  structure;  the 
vaat  plateau  of  Central  .Xsia  prcvrnn  the  nvxIor.itinR  infllienre  of  the 
sea  frrim  iK-inti;  foh.  The  extensive  lowlands  which  stretch  o\Tr 
mm-  th.sn  nnc  lull  of  the  arr.i,  as  well  as  the  cltA .'iter!  jil.iins.  Hi' 
open  to  the  .-Xrctic  Ocean.  Although  attaininK  aliiludfs  of  6000  10 
10.000  ft.,  the  mountain  peaks  of  East  Siberia  do  not  reach  the 
snow-Une.  which  is  found  only  cn  the  Munku-Sardyk  in  East  Sayan, 
above  tOvOOOft.  Patches  of  (k Tfi^  ni.il  snow  orror  in  East  Siberia 
Oldy  OA  the  moantains  of  the  (.'.r  finnh.  On  the  Altai  Mountains 
the  snow-line  runs  at  al)out  yooo  it  The  air,  after  being  chilled 
cm  ilif  jil.itf.iiiH  (luriiv.;  the  winti  r,  dnt't'i,  owing  to  its  Kreater  density , 
down  u|X>n  the  lowlamls:  heme  in  the  region  of  the  lower  I^na 
there  obtains  an  exceedingly  low  temperature  throughout  the  winter, 
and  Verkhoyansk,  in  67"!*^.,  is  the  pole  of  cold  of  the  eastern  hemi- 
apbere.  The  average  temperature  of  winter  (December  to  February) 
at  Yakutsk  is  -4o-3'  p..  at  Verkhoyansk  -SJ-I*.  .^t  the  fN.lar 
meteoroloirical  station  of  Sagastyr.  in  the  delta  of  the  Lena  (73° 
j  V  N  .  ,,  the  foUowint;  average  temperatiiri  H  h.n  e  Ix^  n  iitiscrvcti : 
lanuar>'  -34  3°  K.  (February  -43-6  ),  July  4o-«'',  year  2-1°.  The 
lowest  average  temperature  of  a  day  is  -61 -6*  F.  NciKrtheless 
owing  to  the  dryness  of  the  climate,  the  unclouded  sun  fully  warms 
the  earth  during  the  Itmg  summer  days  in  those  high  Lititudes.  and 
gives  a  short  period  of  warm  and  even  hf>t  weather  in  the  immedi.'»te 
adchbourhood  of  the  pole  of  rnUl.  FroFts  of  -11"  to  -iK*  F.  arc 
■Ot  uncommon  at  Krasnov  .,r^k.  !:kiit-k  n  liin.ik:  i.  \'en  in  the 

warmer  southern  regions  of  West  SilK-ri;i  and  <>(  the  Amur  the  average 
winter  temperature  is  2-a'  F.  and  -lo-i*  respectively;  while  at 
Yakutsk  and  Verkhoyansk  the  thermometer  occasionally  falls  as 
Vow  as  -75*  and  -S5*  F.  The  minimum  temperatures  recorded 
at  these  two  stations  are  -84°  F,  and  -Qo'  respectively:  the 
minimum  at  Kra-inovarsk  is  F  ,  at  Irkutsk  -51*.  at  Omsk 

-yi '  .ir'.il  'V"\^A>\i  -^s"  F,  'I'lp'  ^'I'l  '.n-v^r-^  iii.iny  leet  deep  over 
immense  areas  even  in  southern  SilM-ria.  More  dreaded  than  tlw 
frosts  ate  the  terrible  hurans  or  snowstorms,  which  occur  in  early 
spring  and  destroy  thousands  of  horses  and  cattle  that  have  been 
eraang  on  the  steppes  throughout  the  vitter.  Although  very 
heavy  falls  of  snow  take  place  in  the  alpine  ItaiCia  esfiecially  about 
Lake  B-iikal  -on  the  other  side,  in  the  steppe  regions  of  the  Altai 
and  I  r;i::sl)aik;iliit  and  in  I  lie  neiuhtMiurhixid  of  Krasnoyarsk,  ihr- 
amount  of  snow  is  so  small  that  travellers  use  whevleii  vehii  les, 
and  cattle  arc  able  to  find  food  in  the  steppe.  Spring  sets  in  with 
remarkable  rapidity  and  charm  at  tbe  end  of  April;  but  in  the 
second  half  of  May  come  the  "  icy  saint*'  days,"  so  blighting  that 
it  is  impossible  to  cultivate  the  apple  or  pear.  After  this  short 
period  of  frost  and  snow  summer  comes  m  its  full  licauty:  the 
rt.iys  art'  ver\  h  ii,  .irui,  .di'-.outh  they  .ire  alw.iy?.  folUiwrd  hy  roUl 
nights,  vegetatiim  advances  at  an  astonishing  r.itc.  Corn  sown 
almit  Yakutsk  in  the  end  of  May  is  riix;  in  the  end  of  August. 
Stiil,  at  many  pUces  night  frosts  set  in  as  early  as  the  second  half 
of  July.  They  become  ouite  common  in  Auguitt  and  SeptemV^r. 
Nevertheless  September  n  mudi  warmer  than  Mav.  and  OctoWr 
than  .'\pril.  even  in  the  mi>st  continental  parts  of  Silxrria.  The 
isotherms  are  ejcieedinj-iy  intrrr  1  Ing.  That  of  32°  F.  crosses  the 
middle  parts  of  West  Siberia  and  the  southern  jwrts  of  E^tyt  Silieria. 
The  summer  isotherm  of  63*  F..  which  in  Europe  passes  through 
Cracow  and  Kaluga,  traverse*  Omsk,  Krasnoyarsk  and  Irkutsk, 
whence  it  turns  north  to  YakntalCiMid  than  aouth  a^ain  to  VUidivo- 
itok.  Even  the  mouths  of  the  Ob,  YetdWl,  Lena  and  Kolyma  in 
70*  N.  have  in  July  an  average  temperature  of  io°  to  50°,  Ouitc 
COntr.iry  i-i  the  <-our«c  of  the  Janiiarv-  i-- i:herir.-..  Tli.u  of  14  F., 
which  passes  in  Europe  throuRh  I'leilwrg  in  Finland  only  touches 
the  southern  part  of  West  Sil>eria  in  the  Altai  Mountains.  That  of 
-4*  F.,  which  croescB  Novaya  Zcmlya  in  Europe,  passes  through 
Tolmlsk,  Tomsk,  Kraano>'arsk  and  Irkutsk,  ana  touches  45*  N.  at 
L'rga  in  Mongolia,  turning  north  in  the  Amur  region  and  reaching 
the  I',-irifn:  at  Nikolayevsk.  The  imthcrm  of  -12*  r'..  whii  h  louclies 
ihc  north  p■^int  nf  Novaya  Zcmlya.  passes  in  Siberia  throu>;h  Turuk- 
hansk  (at  the  conlliu'tu e  of  the  Lena  and  tbe  Lower  Tunguzka)  and 
descends  as  low  a>  55"  N.  ill  Tnaibailalia»  whence  it  turns  north 
to  tbe  Arctic  Ocean. 


Most  rafn  fall*  In  summer,  especially  b  J^ily  and  August.  During 

the  summer  an  awrace  of  R  in  falls  on  a  rone  thar  stretches  from 
MiiMow  ami  St  I'etersburn  ihroutjh  IVrin  t<>  T<i'i,  i!<k  anil,  after  a 
dry  belt  as  far  as  Tomsk,  continues  in  a  narrower  strip  as  far  as  the 
S.  end  of  Lake  Baikal,  then  it  broadens  out  so  as  to  include  the 


whole  of  the  Amor  basin,  the  total  summer  precipitation  there  lieing 
almut  13  in.    North  of  this  zone  the  finnll 
Arrt  ic. 


decreases  towards  tlw 


Fl'ira. — The  flora  of  Siberia  presents  verv  Rreat  loc.i!  varieties,  not 
r.--.ly  .1".  ;>i  count  of  the  diversity  ot  ;ilr,^ii\il  ^  li.u.ir'rri^^tic?.  hut  alsi> 
in  consequence  of  the  intrusion  of  new  >n<t  u--  (rom  the  n<ii;htKii:rinK 
r^ion*,  aa  widely  different  as  the  arctic  litt<irai,  the  arid  Me(>|K's  '4 
Central  Asia,  and  the  wet  monsoon  regions  ol  the  Pacific  littoral. 
Siberia  is  situated  for  the  most  part  in  twfaat  Griscbach  describes  aa 
the  "  forest  region  of  the  F-T<tcrn  rontinent."*  The  northern  limit 
of  this  reyion,  must,  however,  l)c  drawn  nearer  to  the  Arrtic  Ocean. 
A  strip  ^xi  t'l  2'«>  HI  wide  is  totally  d<-void  of  tree  vegetation.  The 
last  trees  which  struggle  for  existence  on  the  verge  of  the  tundras  are 
crippled  dwarf*  and  almost  without  branches,  and  trees  n  hundred 
years  old  are  only  a  few  feet  high  and  a  few  inches  through  and 
thickly  encrusted  with  lichens.*  The  following  species,  none  of 
which  are  found  in  European  Russia,  are  characteristic  of  the  tundras 
— arbutus  {Aretotlaphilus  alpina),  heaths  or  andomedas  {Coitiope 
lelraf;nna  and  C.  hypnoidej),  Phyltodotf  Uixifolui,  Linsflfurui  pro- 
cumhtns,  a  species  of  Latifolium.  a  Polar  azalea  {Osmothamnus 
fratrans)  and  a  Polar  willow  {Salix  orttica).  In  Yakutsk  the  tundra 
vegetation  consists  principally  of  mosses  o(  the  genera  PMytrichvm, 
Bryum  and  Hypnum.  Some  two  hundred  sjiecies  of  flowering  plants 
struggle  for  a  (irecarious  eitiltetice  in  the  tundra  region,  the  frozen 
grinirnl  .mrl  the  want  of  humus  militating  against  them  more  (hun 
the  w.ini  warmth.'  From  this  northern  limit  to  the  Ar  1'.  (  /^^lian 
and  Mon^olLin  stetiiw*  Stretches  all  over  Siberia  the  fort^st  region; 
the  forests  are,  however,  vtarv  unequally  distributed,  cxn-ering  from 
50  to  9c)  °„  of  the  area  in  different  districts,  in  the  hill  tracts  and 
the  marshy  de;iression  of  the  Ob  (hey  we  UBilRlhen,  CXOept  by  the 
bald  sun-mits  of  the  loftier  mountains  (ftlliy)t  thev  have  tne  aspect 
of  a-.;re''  I'lV-  l««.r:uets  in  the  Baralta  stepfx-.  and  they  are  thinly 
srattrri  d  ihrM..,.;(i  siiuth-eastern  Transl«ika!ia.  wliere  the  dn,  new  of 
the  («)bi  stepiie  makes  its  influence  appreciably  felt.  Immense 
marshy  plains  covered  with  the  dwarf  birch  take  their  place  in  the 
north  as  the  tundras  are  approached.  Over  this  immense  area  the 
trees  are  for  the  most  part  the  same  a*  we  are  fatniU.ir  with  in 
Europe.  The  larch  becomes  predominant  chiefly  in  two  new  species 
(ht'ix  sihirka  and  L.  dahuriea).  The  fir  apjx'ars  in  the  SiS'L-rian 
varieties  t'icra  chorala  and  ,1  ■intcnj! 11m-  si'.wr  tir  \  AhitS 
sibirita,  Finns  ptcUnatn)  and  the  stone-pine  [P.  (V'rn  r,!)  are  quite 
common;  th<r>'  reach  the  higher  summits,  where  the  last-named  is 
reprcscmed  by  a  recuml)ent  species  (Cembra  pumia).  The  birch  in 
the  loftier  alpine  tracts  and  jilateaus  become*  a  *hrub  (Htlula  t%ana, 

B.  fmlifota),  and  in  Tr-m^baikalia  assumes  a  new  and  very  elegant 
as;->e(-t  with  a  d;irk  K-irk  1  H.  dourira).  In  the  deeper  valleys  and  on 
the  '.I'Mkirir-  111  Wr-i  ^il.iTi.-i  i>'.f  larches,  piiii  .md  -.il\'fr  firs,  iiiter- 
minnled  with  birches  and  a,s|)en».  attain  a  great  size,  and  the  stream* 
are  friiued  with  thickets  of  poplar  and  willow.  The  alpine  rose 
(Rkododindftn  ^artram)  clustersin  maaseson  the  higher  mountains- 
juniper,  spiraea,  sorbua,  the  pseudo-acacia  (CarafaM  sibirita  and 

C.  nrhfiTfsrent,  C.  jnbela  in  some  of  the  higher  tracts),  N-ariotis 
Rosiiceae — Pnlrnlilla  frulUosa  and  Coloneasler  uvifora — the  wHId 
cherry  (fVunn;  Pr.du^' ,  .nid  many  other  slir-.d'^  'w  r  ,  the  ^f>ac^■s 
iH'tween  the  tnvs.  Herry  yicldin^  plants  are  fi>umi  evi-rywhere, 
even  on  the  golhy,  at  the  upper  limit  of  tree  vegtrtation;  on  the  kmer 

Elds  they  are  an  article  of  diet.  The  red  whortleberry  or  cow- 
(Vacctnium  Vttis  ui<if,-'.\.  the  bog  whortleberry  (V.  tdipnotum, 
ilberry  {V.  inWt/i»vi  nnd  the  arctic  bramble  {Rubut  orrttcar) 
extend  verv-  far  northward;  rasplierries  and  red  and  black  currants 
form  a  luxuriant  iinder);rr>wth  in  the  forests,  together  with  RihfS 
dikusha  in  East  Silx-ria  The  o;»k.  elm,  hazel,  ash,  api>le,  lime  and 
maple  disappear  to  the  cast  of  the  L'rals,  but  reappear  in  new  varieties 
on  the  ea.stem  slope  of  the  border-ridge  of  tbe  great  plateau.*  There 
we  encounter  the  rak  iQ.  mon nul»  (l«r|Niafa,  Max.),  ask 
(.Fraxinus  manckurua),  elm  (Ulmitt momom),  h«M  (C«r>^«t  kflen' 
phyila)  and  several  other  European  atxiuaintances.  Farther  east, 
in  the  .\muT  region,  a  great  numlier  01  new  species  of  European 


'  According  to  A.  Engler's  Versnek 
itr  PfimtutmwiU  (Leipzig.  1879-1H83),  we  should  have  ia  alberia  ifi) 
the  arctic  tcoion;  (a)  tbe  sub-arctic  or  coniferou*  iqtto« — nortli 
Sibetkn  province;  it)  the  Central-Asian  doinain — Mai  and  DaufiaB 

mountainous  regions;  and  (if)  the  east  Chinese,  intruding  into  the 
Kosin  of  the  Amur. 

•See  Middendorff's  oliKervations  on  vegetable  and  animal  life 
in  the  tundras,  attractively  told  in  vol.  iv.  of  his  Sibiritcht  Reim. 

■  Kjellmann.  Vega  Expekititmens  Vetenskaptifa  lakUafdser  (Stodfr 
holm.  I87a-i887)  reckons  their  number  at  t«3;  134  species  tsere 
found  by  MiddeiKiorff  on  the  Taymyr  peninsula.  319  along  the 
borders  of  the  forcat  region  of  Olenek,  and       apydea  witUn.tlw 
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trees,  and  even  new  (tencra,  surh  as  the  cork-tree  {PheUodendron 
amurensf.  walnut  (Ju^aat  mtuuiturua),  acaca  (Maackia  amurentis), 
the  cmceful  climber  IfcaMMMtota  MwrwHU.  the  JapancM  Tradko- 
jtiema  and  many  othart— «ll  unkmown  to  Siberia  proper  ore  met 
with. 

On  the  higli  nlataatt  the  brch  predominates  over  all  other  uwcie* 
of  conifers  or  deciduous  trees;  the  wide,  ojien  valleys  are  thirklv 
planted  with  Belula  nanti  ami  R.  frulicosa  in  the  north  and  with 
thick  grasses  (poor  in  species)  in  the  aoulbern  and  drier  nuts.  The 
Siberiaa  teidi  prBrfffm^nut^  also  in  the  alpine  tract*  fringing  the 
plateau  OO  the  north,  intermingled  with  the  Gr,  Mone-pine,  anyien 
and  birch.  In  the  drier  parts  the  Scotch  fir  (Pintu  sylwslri.i)  maki-i 
its  appearance.  In  the  alpine  tracts  of  the  north  the  narr owru-,.  nf 
the  valleys  and  the  steep  atony  slopes  strewn  with  debris,  on  which 
only  lichens  and  mouses  are  able  to  grow,  make  every  plot  of  ^rccn 
grass  (even  if  it  be  only  Carex)  valuable.  For  days  consecutively 
tM  bone  of  the  explorer  can  get  no  other  food  than  the  dwarf  birch. 
But  even  in  these  diatricts  the  botanist  and  the  geogfapher  can 
easily  di«tini;uish  between  the  chfrU  or  thick  forest  of  the  .\ltai  and 
the  /oigo  of  East  Siberi.i.  Thi-  louor  [il;iie;iii  cxhilnts,  of  course, 
new  cl^racteristica.  It*  open  spaces  are  lovely  prairies,  on  which 
tiN  Otariui  flan  fciwiilm  in  raH  baraqr*  la  fpnns  the  traveller 
craaacanHMof  gnaa  above  imcli  tm  (wwei*  of  tfie  naeony,  aconite, 
Oafaw,  CaraUia,  Satuiurea  and  the  like  wave  4  or  s  It-  li'Kh.  As  the 
Gobi  desert  is  approached  the  forests  disapiicar,  lUe  itround  tieconiea 
covered  chiefly  with  <ln.-  riramincac,  anu  SiiLsoUiceiie  make  their 
appearance.  The  hi^h  plains  of  the  west  slope  of  the  plateau  are 
also  rich  prairies  diversified  with  woods.  Nearly  all  the  species  of 
plants  which  grow  on  these  prairies  arc  common  to  Europe  (paconics, 
HemerocaUis.  asters,  pinks,  gentians,  violets,  Cypripediian,  AquUrgta, 
Dtlphinium,  aconites,  irises  and  so  on),  but  nere  the  plants  attain 
a  much  (dtt-.iii-r  size;  a  man  standing  erect  is  often  hidden  by  the 
grasses.  Tlie  flora  of  Minusinsk — the  Italy  of  Siberia — is  well  known ; 
the  prairies  on  the  Ishim  and  ol  the  Banba  steppe  are  adamd  with 
the  same  rich  v^etaiion,  so  graphically  described  by  MkMendkirff 
and  O.  Finsch.  Farther  north  we  come  to  the  umioiir  of  West 
Siberia,  dense  thickets  of  trees  often  rising  from  a  treacherous  carpet 
of  thickly  intcrliicc<l  grasses,  which  conceals  deep  marshes,  where 
even  the  bear  has  learnt  to  tread  circum>l»i  <lv 

fauna.— The  fauna  of  Siberia  is  closely  akin  to  ttut  of  central 
Eimpoi  wkI  tba  Ual  MoMWiaa,  although  the  habitat  of  a  few 
apeoea  ^AaA  wnnttiit  die  natnraBst  in  regarding  the  southern  Urals 
as  a  separate  region,  arc  not  so  im!x>rtant  a  lioiinilarv  /noliitically 
a!i  they  are  liKJtanically.  ,\s  in  Ejro[:<;.in  kussia.  sti  in  ^;lieri,i,  three 
principal  zones — the  arctic,  the  boreal  and  the  middle — may  be 
distinguished,  and  these  may  be  subdivided  into  several  sub-regions. 
The  Amur  region  shares  the  characteristics  of  tlie  north  Chinese 
fauna.  On  the  whole.  w«  may  say  that  the  aictic  aad  banal  faunas 
of  Europe  extend  over  Siberia,  with  a  few  addhional  apeciea  in  the 
Ural  and  Haratia  region — a  numfier  of  new  species  also  appearing  in 
Ea^t  Silieria,  mmiic  >|)r>iniiri,;  lihmjj  the  hith  plateau  and  others 
along  the  lower  plateau  from  the  st«>pe!i  of^  the  Gobi.  The  arctic 
iraiis  b  ««y  poor.  Afieofdiag  lo  nocdeaakittUI'  it  nvmbers  only 
twenty-nine  speelea  of  numnSt,  of  triiicti  (even  are  marine  and 
seventeen  or  eiKhteen  may  be  safely  COWidaitd  ,-i.h  living  beyond  the 
forest  limit.  Of  these,  aRain,  four  aK  cliait>C(eri>l ic  oT  the  land  of 
the  Chukchis.  The  reindeer,  arctic  fox  (Canis  lagofnu),  hare,  wolf, 
leinn.iiik'  1  Mvi'Jti  oheruis),  collar  lemming  [CuniculuJ  tnrqualits)  and 
two  s(>cv:ies  ol  voles  {Amcolar)  are  the  most  common  on  land.  The 
avifauna  is  very  rich  in  migratory  water  and  marsh  fowl  (GraUatora 
and  Natalores).  which  come  to  breed  in  the  coast  region;  but  only 
fne  land  f)irds — the  ptarmigan  {Lagopus  aipinu^),  snow-lninting. 
Iiiliini  faUon,  ■,nii»-owl  an  J  raven — are  pcrniaiiLijt  inlialiitajits  of 
(he  region.  The  boreal  fauna  is,  of  course,  much  more  abundant; 
but  hm  also  the  gieat  bulk  of  tba  wocies,  both  mamnmla  and  birds, 
are  common  to  Europe  and  Asia.  Ine  bear,  badger,  wolverine,  pole- 
cat, ermine,  common  weasel,  otter,  wolf,  fox,  lynx,  mole,  hedgehos, 
common  shrew,  water-shrew  and  leaner  shrew  (Sorex  mlgari:,  S. 
fadifns  and  S.  py^ittuus) ,  two  hats  (the  lonp-eared  and  the  boreal), 
three  ^p<>'ies  ol  \  nprrliUo  (I'.  diiubenUini,  I  .  «u;;<rfri  ami  tif_,:.ta- 
ciniu),  the  flying  ami  tlie  common  iKjuirrel  (Tamias  strmlus},  the 
brawn,  oommon,  field  and  harvest  mouse  {Mm  dumiuuius,  IS. 
mutemuu,  it-  Sflvatuui,  iV.  atrarius  and  Af.  mintUvs),  four  voles 
(Arvicola  amphihius,  A.  rufocanuj,  A.  ruiilus  and  A.  jchislpcijur). 
the  lieaver,  variable  hare,  wil  i  Ixjar,  rjcbuck,  stag,  reindeer,  elk 
Phoca  annetaia  of  Lake  Baikal — all  these  are  common  alike  to 
Kiiro|>e  and  to  Siberia;  while  the  bear,  musk-deer  (Moichus  mofcbi- 
Jrruj),  ermirve,  sable,  pouched  marmot  or  souslik  (SpermofhUus 
mrtmani),  Arricota  obscurus  and  Lofomyt  kyperboraeus,  distributed 
over  Siberia,  may  be  considered  as  oelonging  to  the  arctic  fauna. 
In  addition  to  the  aWiNfe  we  find  in  Eii»t  Siberia  Muitfla  a!(nna, 
Ccnif  alt»nus.  the  ^ible  ati(cIo[.:<.-  (.-1  '■gm  r ru.\  sihirii  nil .  w\  iTal  '  ir!!  ii-s 
of  mouse  (Jifiu  petfittu,  M.  otconomus  and  A/,  laxatiiui),  two  voU» 
(A  rviaJa  russatas  iui  A.  mutntm) ,  Syplamu  mtPabat  ami  ths  ' 
lMtt«mys  from  the  CMtad  Asian  ptatoaw;  vSh  th*  ^igtr 
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admixture  of  Mongolian  species,  such  .is  Canu  corsac,  Felis  matiul, 
Sptmopkilus  dauruus,  the  jerlioa  {Vipus  jaiuius),  two  hamsters 
(CWiMta»_«tncorHT  ar.ri  C.  furuttculus).  thre*-  new  viilex  (Anieilat), 
the  Tolai  hare,  Ogutima  hare  {Lafomys  oi^olona),  Aeeocerut  arpM, 
AntUope  fuUurosa  and  Ejjuus  lumutHus  {Jnhila*).  Of  birds  no  loa 
than  285  species  have  been  observed  in  Siberia,  but  of  these  forty-five 
only  are  absent  from  Kurojie.  In  souih-eaM  Silx-ria  there  are  forty- 
three  new  speiii>  U'liJisi^iiix  to  the  norlh  M.ir.i  hiirian  or  .-Xniur  fauna; 
and  in  soulh-eii.tt  Truiubaikalia,  on  tlie  Uirciers  of  the  Gol)i  steppe, 
only  103  species  were  found  by  G.  F.  R.  Kaddc,  among  which  the 
most  numerous  an  migmtory  Urds  and  the  birds  of  prey  wbidi 
pursue  them.  Tha  livon  and  lahoa  of  Sibatia  abound  in  aoh:  but 
li-tic  is  known  ol  flMfa- nlationa  with  the  MMciao  of 


regions.' 

The  insect  fauna  is  very  similar  to  that  of  Russia;  but  a  few 
genera^  as  the  Tenlyria,  do  not  penetrate  into  the  steppe  region  of 
West  Siberia,  while  the  tropical  Colasposoma,  Popilia  and  Ltngtritt 
are  found  only  in  south-eastern  Transbaikalia,  or  are  confinod  to 
the  southern  Amur.  On  the  other  hand,  several  American  genera 
(Cephalaon,  OphrvasUs)  extend  into  tlie  north-eastern  parts  of 
Siberia.*  As  in  all  uncultivated  countries,  the  forests  and  prairies 
of  Siberin  beeaaM  tfnoit  imfaihaWtahle  in  aununar  bacanae  of  the 
mosauitoea.  Ea«t  Slbafia  auBm  lam  fram  this  plague  than  the 
marshy  Baraba  steppe;  but  on  the  Amur  and  the  Sungari  large  DMta 
arc  an  intolerable  pla^e.  Tbedredgings  of  the  "  \'c^a  "  expeditioa 
in  the  Arctic  Ocean  disclosed  an  unexpected  wealth  ot  marine  fauna, 
and  those  of  L.  Schrcnck  in  the  north  of  the  Jajianc^'C  Sea  led  to  the 
discovery  of  no  fewer  than  256  species  it-iasturofxHls,  lirachiopuds 
and  Conchifers).  E>'en  in  Lake  Baikal  L>>'bowski  and  Godlewsld 
discovered  no  fewer  than  ninety-three  species  of  Gammarides  and 
twenty-live  of  Castcropods  *  The  Se.i  of  Okhotsk  is  very  intefCi^ling, 
owing  to  its  loc.il  siK.iie.1  and  ilie  vji-ueral  com|K»ition  of  its  fauna 
(70  specie^  of  Molluscs  and  at  of  Oaaieropods).  The  land  Molluscs, 
notwithstanding  the  onfavoimble  conditions  of  climate,  number 
about  seventy  species— Siberia  In  this  respect  being  not  far  behind 
north  Europe.  The  increase  of  many  animals  in  size  (baoamiag 
twice  as  large  as  in  Europe);  the  appearance  of  white  vaiistlss 
nmone  Ivjth  mammals  and  birds,  and  their  great  prevalence  among 
rli  me  tscatetl  animals  (Yakut  horses);  the  migrations  of  bird-,  and 
mammals  over  immense  regions,  from  the  Central  Asian  steppes  to 
the  aictic  coast,  not  only  in  the  usual  rotation  of  the  seasons  but  alto 
as  a  result  of  occasional  climacteric  conditions  arc  not  yet  fully 
understood  (e.g.  the  miKraiion  of  thousands  and  thousands  of  roe- 
buck from  Manchuria  at  roN>  the  .'\tuur  to  ihc  left  t>ank  of  the  river, 
or  the  migralion  of  reindeer  rel.ited  by  Baron  F.  von  Wran^tel); 
the  various  coloration  of  many  animals  according  to  the  compoMiiou 
of  the  forests  they  iiiliabit  (the  sable  and  the  squirrel  arc  well-known 
instances):  the  intermingUiw  narthem  aad  souiheni  faunas  in  the 
Amur  nagion  and  the  remarEable  consequences  ol  ili.ii  intermixture 
in  the  struggle  for  existence: — ^all  these  rentier  ilw-  study  of  the 
Siberian  fauna  most  interc-ting.  Finally,  the  law>  of  distribution 
of  aniinals  over  Siberia  cannot  be  made  out  until  the  changes  under- 
gone by  its  surface  doting  the  Glacial  and  Lanuatrinn  porinrts  aaa 
well  established  and  the  Aat-Tertiary  fauna  k  hamr  hnnwn  Thn 
remarkable  finds  of  Quaternary  mammals  about  Onak  and  tfwk 
importance  for  the  history  of  the  Bauidat  are  ■ardy  •  aH^t  indi« 
cation  of  what  may  \x  ex|Kcted  in  this  field. 

Popuialum. — In  i<)o6  the  estimated  population  was  6.740,600. 
In  iSg7  the  distribution  was  as  follow!^.  (;eoj;raphicany,  though 
not  administratively,  the  steppe  provinces  of  Alunoliiuk  and 
.Scmipaiatin&k  bdoiic  to  Sihnla.  Tbey  aia  dwcribnd  under 
Steppes. 


» In  Vefo.  Exped.  Vatauft.  lakUagtlfer.,  voL  0. 
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•Caekanow^ki  {TzrrrHn  Sih.  Grog.  Snf  .  fS-71  hni  described  lifly 
species  from  the  basin  of  the  .\inur;  he  cMnsidcrs  that  thesecOMtitnle 
only  two-thirds  of  the  species  inhabiting  that  basin. 
'      U  SdwHwk,  JMim  md  Mfwrnngra  im  AmtmOaiiit  (ilsB- 


'^^^  Mtm.  it  rataHmk  da  adenets  it  A-^ 
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Of  the  total  in  1S97,  8i-^%  were  RuMiaM,  8-3 %  Turko-T«tan, 
J%MongoU  jiiul  o-(>"o  "  iniliKerniii-s  "  race*,  i.e.  Chukchis,  Koryalw, 
^^^^^  Ghilyaka.  Kjrri;_h.i:J.ilo>  and  others.  Only  8%  of  the 
^^^^^  total  arc  classed  as  urban.  The  great  bulk  of  the  popula- 
tion arc  Russian!),  whose  number  increased  with  great  rapidity 
during  the  19th  centur>';  although  not  exceeding  150,000  in  1709 
•nd  500,000  a  century  later,  they  numbered  nearly  ^MMOO  in 
1904.  Between  1670  and  1890  over  half  a  milltim  free  Bnnugrints 
entered  Siberia  from  Russia,  and  of  thew  80':,  Foitlcd  in  the  govern- 
ment of  Tobolak;  and  between  1S90  and  i<>()5  it  is  (>4limated  that 
something  like  a  million  and  a  half  free  imniigrants  entered  the 
country.  These  people  came  for  the  most  part  from  the  northern 
parts  of  the  blacK  earth  zone  of  middle  Russia,  and  to  a  nnaUer 
extent  from  the  Liihu.^iitAn  governments  and  the  Ural  governments 
of  Perm  and  Vyatka.  The  Russians,  issuing  from  the  middle  Urak, 
have  travcllcJ  as  a  broad  stream  through  south  Siberia,  sending 
branches  to  the  .Altai,  to  the  Hi  river  in  Turke.st.in  and  lo  .Miiiusinsl:, 
as  well  as  down  the  chief  rivers  which  flow  to  the  .Arctic  (Hran,  the 
banks  of  which  are  studded  with  villages  15  to  30  m.  apart.  As 
Lake  Baikal  is  approached  the  stream  of  Ru<isian  iiiimigration 
becomes  narrower,  l)eing  confined  mostly  to  the  valley  of  the  Angara, 
with  a  string  of  villages  up  the  Irkut;  but  it  widens  out  again  in 
Transbaikalia,  and  scniU  hram  he^i  up  the  Selenpa  and  its  tributaries. 
It  follows  the  toufse  of  the  \r:r:r,  ^s,;.!!:'.  in  a  siiacT^sion  of  villages 
tome  30  m.  apart,  and  can  be  traced  up  the  Usuri  to  Lake  Khangka 
and  Madivostok,  with  a  string  of  villagea  on  the  plains  between 
the  Zeya  and  the  Silinji.  Small  Russian  settlements  are  planted  on 
a  few  bays  o(  the  North  Pacific  and  the  Sea  of  Okhotsk,  as  wcU  as 
on  Sakhalin. 

Ci>ioniiation. — Silx-ria  h.os  been  rr>lonir.ed  in  two  dIfTerent  ways. 
On  the  one  hand,  the  government  sent  parties  1  1  1  ol  Cossacks  to 
settle  on  the  frontiers,  {2)  of  pca.unts  who  were  bound  to  settle  at 
appointed  places  and  maintain  rummiinicaiion  al<ing  the  routes, 
C3)  of  itrytUty  (i.e.  Moscow  im|)crial  guards)  to  garrison  forts,  (4)  of 
yamtkikt—n  special  organization  of  Old  Russia  entrusted  with  the 
maintenance  <n  horses  for  postal  communication,  and  finally  (5)  of 
convicts.  A  good  deal  of  the  Amur  region  was  people<l  in  this  way. 
Serfs  in  the  imperial  mines  were  liberated  and  organized  in  Cossack 
regiments  (the  Transbaikal  Cossacks);  some  of  these  were  settled 
on  the  .\mur,  forming  the  .\mur  and  Usuri  Cowsarks.  Other  parts 
of  the  river  were  colonized  by  peasants  who  emigrated  with  govern- 
■Mtt  aHl,  and  were  bouiMl  to  aattla  ia  vjUages,  along  the  Amur,  at 
•pota  desigiiated  by  official*.  As  a  nde,  tbit  Idnd  of  rolonixation  has 
not  producetl  the  results  th.it  were  expected.  On  the  other  hand, 
free  colonization  has  l)ccn  more  'ii  cssful  and  has  been  undertaken 
on  a  much  larRcr  scjIp.  Socm  .liter  the  first  appearance  (15801  of 
the  Coiwacks  oi  N  emiak  in  SitnTi.i  tlioiis,iiids  of  hunters,  attrarteil 
by  the  furs,  immigrated  from  north  Russia,  explored  the  country, 
traced  the  first  footpaths  and  crectad  the  fiiat  houMS  in  tha  wilder- 
ness. Later  on  serfdom,  religious  penecutiont  and  oomeripidoa  were 
the  chief  causes  which  letl  the  [lea.sants  to  make  their  escape  to 
Siberia  and  build  their  \'illages  in  the  most  inarrc^^ible  lorcsts,  on 
the  prairies  and  even  on  Chinese  territory.  But  the  severe  measures 
adopteii  by  the  government  af^ainst  siiich  "  runaways  "  were  pcjwer- 
less  to  prevent  their  immigration  into  Siberia.  While  governmental 
colottiiation  itiukled  Siberia  with  forts,  free  colonization  filled  up 
tKe  intermediate  tpaces.  Since  the  emancipation  of  the  aerfs  in 
1861,  it  has  been  steailily  increasing,  the  Russian  peasants  of  a 
village  often  emigrating  en  Ucc} 

Sitieria  was  for  many  years  a  (lenal  colony.  Exile  to  Sll«>ri.\  lugan 
in  the  first  years  of  its  disi'overy,  and  .is  eaily  as  lOsH  vm-  kmiI  of  the 
-  Nonconformist  priest  Avvakum 'following  in  chains  t  he  ex- 

ploring party  of  Pashkov  on  the  Amur.  Raskolniksor  Non- 
conformists in  the  second  half  of  the  I7lh  century',  rebel  strytUiywAei 
Pt-ter  the  Circat,  courtiers  of  rank  durinK  the  rciRns  of  the  empresses, 
I'olish  confederates  under  Catherine  II  ,  the  "  I  Decembrist  5  "  under 
Nicholas  I.,  nearly  50,000  Polcii  after  the  in.,iirtfctirin  of  l8f>.?.  and 
later  on  whole  generations  of  socialists  wcte  ><-rit  to  Silieria;  while 
the  number  of  common-law  convicts  and  exiles  transported  thither 
increased  stcwiily  from  the  end  of  the  18th  century.  No  taact 
statistics  of  Sibenai  exile  were  kept  before  1833.  Btit  tt  ia  known 
that  in  the  first  ytsirs  of  the  I9«h  ccntur>*  nearly  3000  persons  were 
transported  every  year  to  Siberia.  This  figure  reached  .in  average 
of  18,250  in  1873-1877,  and  from  about  1880  until  1  hp  disj-niitimiance 
of  the  system  in  1900  an  average  of  ao.txif)  i^  r'^.  r,:.  were  annii.illy 
exiled  to  Siberia.  Aftirr  liberation  the  hard-labour  convicts  arc 
settled  in  villapea;  but  nearly  all  are  in  a  wretched  condition,  and 
more  than  oae-thitd  have  aiiappeared^  without  being  accounted 
fur.  Nearly  lo.noo  men  (40,000  according  to  other  estimates)  are 
living  in  Siberia  the  lile  of  hrodyagi  (runaways  or  outlaws),  trying  to 
make  their  wuv  tlir<iu,;h  ihi-  forests  to  their  native  provinrvs  in 
Russia. 

Aiiaiic  Races. —  The  Ural-.'Mtaians  consist  principally  of  Turko- 
Tataiit  Momotai  Tnogoicai  Finatah  tribea  aad  Somoywica.  The 
SamoyMea,  who  an  eoaBntd  to  the  provinca  of  TohnMt,  Taauk 


and  Yeniseisk,  do  est  exceed  13.000  in  all.   The  Finns  coiuiit 

principally  of  Mord\-inian8  (18.500).  Ostiaks  (io.ooo)  and  Vogult 
(5<"X-i,i.  Surv  i\  Lil-:  ul  I  urkish  blood,  onie  much  more  numerous, 
are  s<-attered  all  o\er  south  Sil)eria  a*  far  as  Lake  Baikal.  Their 
territories  are  being  rapidly  occupied  by  Russians,  and  their  settle- 
ntents  arc  cut  in  two  by  the  Russian  stream— the  Baralia  Tatars 
and  the  Yakuts  being  to  ttio aorth of  it,  and  the  others  having  beoa 
driven  back  to  the  hilly  tracts  of  the  Altai  and  Sayan  Mountains. 
In  all  they  number  nearly  a  quarter  of  a  million.  The  Turki-.h  stock 
of  the  \'akuts  in  the  l>a.sitt  ot  the  l^-na  iisniilicrs  227,400.  Mi.  t  of 
these  Turkish  tribes  live  by  pastoral  pursuits  and  some  by  agriculture, 
and  are  a  most  laborious  and  honest  ptjpulatiijn. 

The  Mongols  (less  than  300,000)  extend  into  West  Siberia  frcMB 
the  high  plateau — nearly  aofiOO  Kalmucks  living  in  the  eastara 
Altai  In  East  Siberia  the  imriata occupy  the  Sclenga  and  the  Uda, 
parts  of  .Nerchinsk,  and  the  steppe*  between  Irkutsk  and  the  upper 
Li  r;.i,  .J-.  .li^-'i  ili<-  Baikal  Mountains  and  the  isliiml  of  Orknon; 
they  support  themselves  chiefly  by  live-stock  breeding,  but  some, 
especially  in  Irkutsk,  are  agriculturists.  On  the  left  of  the  Amur 
there  are  tome  6u,ooo  Chinese  and  Manchurians  about  the  mouth 
of  the  Zeya,  and  36/x»  Koreans  on  the  Pacific  coast.  The  Tung 
(neariy  ;[0,oao)  occupy  as  their  hunting-ground-;  an  immense  1 
on  the  nigh  plateau  and  its  slopes  to  the  Amur.  Vn:l  their  limits  ai« 
yearly  becoming  more  ami  more  circum.v  rihed  IhiiIi  by  Kussi  m 
Kold-diggcrs  and  by  Yakut  settlers.  In  the  Maritime  Province, 
before  the  Boxer  uprising  of  1 900,  36%  of  the  population  in  the 
N.  Usuri  district  and  j6%  in  the  S.  Usuri  district  were  Koreans  and 


Chinese,  and  in  the  Amur  awvince  there  were  aeariy  i< 

alxiut  Siljeria. 


and  Koreans.  Jews  naatoer  33^50  and  sone  9000 


gqMcs 


>  Sec  Yadrintaev,  SUtrU  at  «  Cdamy  (in  Xnaiian.  aad  ad.,  St 

Petersburg,  1892). 
'The  autobiography  of  the  protopope  Awakum  is  OHO  tit  the 
~ — popular  books  with  Kussian  Nonconformists. 


At  first  the  indigenous  popul.itions  were  pitilessly  dcjmved  of 
their  hunting  and  grazing  grounds  and  compelled  to  resort  to 
agricultui^e — a  modifitaiion  exceedingly  hard  for  them,  iint  onU  i>n 
acx'ount  of  their  poverty  but  also  because  they  were  com|)clle»l  to 
settle  in  the  less  favourable  regions.  European  civilization  made 
them  familiar  with  all  its  worst  sides  and  with  none  of  its  best. 
Taxed  with  a  tribute  in  furs  from  the  earlii^st  \e,its  of  the  Ru-ssian 
conquest,  they  often  revolted  in  the  17'h  <  i-ntury.  iuit  were  cruelly 
reduced  to  ohcdictKC.  In  1 824  the  settled  indiRcnes  had  to  pay  the 
very  heavy  rate  of  11  roubles  (about  fi)  per  head,  and  the  arrears, 
which  soon  liecame  ecpiat  to  the  sums  lcvie<l,  were  rigorously  exacted. 
On  the  other  hand  the  severe  incasures  taken  by  the  go'verament 
prevented  the  growth  of  anything  like  legalized  slavery  on  Siberian 
*oil:  but  the  fjeople,  ruined  as  they  were  both  by  the  intrusion  of 
agricultural  colonists  and  by  tfic  exactions  of  KO\eriuneni  .  ,t:i(  i.iU, 
fell  into  what  was  practically  a  kind  of  slaver)'  to  the  mcrch  ints. 
Kven  the  liest-intentioncd  government  measures,  such  as  the 
importation  of  corn,  the  prohibition  of  the  sale  of  spirits,  and 
so  on,  bacama  aaw  aoainea  of  appwioa.  Tha  actiaa  of  laiswon 
aries.  who  caied  only  abont  noannal  Christianlring,  had  ao  battir 
effect. 

Sorioi  Feotum. — In  West  Silieria  tlirn-  i.-w  .i  comti.i:  t  laasMa  of 
Russians  who  have  lost  little  of  their  ])rimitivc  ethnographical 
features:  but  the  case  is  otherwise  on  the  outskirts.  A.  Castr^n 
characterised  Obdorsk  (mouth  of  tfie  Ob)  as  a  true  Sainoyedir  town, 
althouKh  peopled  with  "  Russians."  The  Cossacks  of  West  Siberia 
have  the  features  and  customs  and  many  of  the  manners  of  life  of 
the  Kalmuck-s  and  Kir(.'.hiz.  N'akutsk  is  thoroughly  Vakutic; 
marri^iKes  of  Ru>;i,iris  v^ith  'S'.iku;  ■.w\(*s  arc  ctnnmejn,  aii<l  t:'.  the 
middle  of  the  igth  century  the  Viikut  lanifuagc  was  predominant 
among  the  Russian  merchants  and  officials.  At  Irkutsk  and  in 
the  valley  of  the  Irkut  the  admixture  of  Tungus  and  Buriat  blood 
is  obvious,  and  still  more  in  the  Nerchinsk  district  and  among  the 
Transbaikiil  Cosoadcs  settled  on  the  Argun.  They  speak  the  Buriat 
language  as  often  as  Russian,  and  in  a  Buriat  dress  can  hardly  be 
distinguished  from  the  H r:li  l^^.  In  different  jxirts  of  SiU>ria.  on 
the  borders  of  the  hilly  tracts,  intermarriage  of  Russians  with 
Tatars  was  quite  common.  Of  course  it  is  now  rapidly  growing 
less,  and  the  !«ltlers  who  entered  Siberia  in  the  19th  century  married 
Russian  wives  and  remained  thoroughly  Russian.  Yhere  are 
accordingly  parts  of  Siberia,  especially  among  the  Raskolniks  or 
Nonconformists,  where  the  north  Russian,  the  (^reat  Russian  and 
the  rkr.iini.\n  (or  southern)  tyi>es  have  maintained  themselves  in 
their  full  purity,  and  only  some  differences  in  domestic  architecture, 
in  the  disposition  of  their  villages  and  in  the  language  and  character 
of  the  population  remind  the  traveller  that  he  is  in  Siberia.  Tha 
special  feature*  of  tha  languita  aod  partly  also  of  tha  aa 


character  are  due  to  the  earilast  aetden,  who  came  aioatly  fma 

northern  Russia. 

The  natural  rate  of  increase  of  population  is  \  1  r',  -I  as  a  rule, 
and  docs  not  exceed  7  or  8  per  lOOO  annually.  The  treat  mortality, 
especially  among  the  children,  is  one  of  the  causes  of  this,  the  birth- 
rate being  also  bwer  than  in  Russia.  The  climate  of  Siberia,  how- 
ever, cannot  be  called  unhealthv,  except  in  certain  localities  where 
goitre  is  common,  as  it  is  on  the  Lena,  in  several  valleys  of  Nerchinsk 
and  in  the  .Mtai  Slountains.  The  rapid  growth  of  the  actual  popula- 
tion is  chiefly  <lue  to  immigration. 

Tirwns. — f)nly  81  "„  of  the  population  live  in  towns  (6-4%  only 
in  the  governments  of  Tobolsk  and  Tomsk).  There  are  seventeen 
towns  with  a  population  of  lo.txio  or  more,  namely,  1  omsk  (63,533 


u  kju^^cd  by  GoOgl 
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Ib  I900i>  and  Iricntsk  (49.106) — the  capita]*  of  West  and  East  Siberia 
reapectively:  Bla«(iv>'e»hchen«k  (,17.36«),  Vtarlivostok  (38,000). 
Tyumefl  (29,651)  in  West  Silwriii.  hwd  <if  Sih)crian  n.iviKalii)ii ; 
Barnaul  (29,630),  capital  of  the  .Vllai  region;  Kra»no>ar»k  (33,^37) 
Ud  Tobohir  <ai,40i),  both  mere  adminiatfiitive  centre*:  Biyidc 
(l7,ao6),  L  en  tie  of  the  Altai  trade;  Khabaittvak  (is.o8»),  aidminic- 
tnitivf  centre  of  the  Amur  rceion;  Chita  (11..1R01,  the  c.ipitnl  of 
Tr.li:^;l.ullUll^a;  NikoUk  (22.000):  Irbit  (?o,c_>(>.)) ;  Kulv\.ifi  111,703), 
the  centre  of  the  trade  of  southern  Tomsic;  V'cniscisk  (11,539), 
the  centre  of  the  gald-numiic  renon  of  the  Bine  name;  Kurgan 
(10,579),  *  growing  town  in  Towddc;  and  Miaurinak  (10,255),  in  the 
■DutMfn  part  of  the  Yeniaetsk  province,  trading  with  north- went 

MitKalion. — Education  stands  at  a  very  tew  le\fl.  The  chn  f 
town  o(  ever.-  jir  .x  iT  ri-  pri  vided  witW  a  classical  g>'mnaisiiini  r'nr 
boys  and  a  gymnasium  or  progynuuaiuni  for  gitia;  but  the  education 
there  wBwwd  ia  Mt  of  «  iiM  gnufa,  aad  the  dam  of  die  local 
population  for  **  acfaoolB  is  not  Mtiafied.  Primary  education 
M  m  a  very  unaatisfactorv'  state,  and  primarv-  schools  very  scarce. 
The  p<-titi<)ns  (or  a  university  at  Irkutsk,  the  lU  Dricy  required  for 
which  lias  been  freely  offered  to  the  government,  have  tx!cn  refused, 
and  the  imperative  demands  of  the  local  tradesmen  for  technical 
instruction  have  likewise  met  with  little  reaponse.  The  Tomsk 
University  remains  incomplete,  and  ha*  onljr  560  Mudents.  There 
are  nevertheless  eighteen  scientific  aocietie*  in  Siberia,  which  issue 
ptiMicatinns  iif  irre.it  value.  Twelve  natural  history  Ma  ethnolojjical 
niu-<junis  hiive  l>e<-n  estalili>lie<l  liv  the  exile* — the  Minuwnsk 
museum  being  the  best.  There  are  :dso  twenty  pubUc  librarie*. 

Jmkidlmi.  Atriciiteiiw  k  the  chief  ooeupMion  both  of  the 
■ettied  Kuadana  and  of  the  native  population.  Sooth  Siberia  haa  a 
very  fertile  soil  and  yields  heavy  crops,  but  immense  tracts  of  the 
country  arc  utterly  unfit  for  tillage.  .'Utoeethcr  it  is  estimated  that 
not  more  than  5tKj,<x)o  sq.  m.  are  5uit.^l>lc  for  cultivation.  The 
aggregate  is  thus  iliMnt  u'.ed —11)2, ooij  Mj.  m.  in  West  Siberia,  20,<kh> 
in  Alcmolinsk  and  Scniip.iJatinali,  loo.uoo  in  i'.^st  Sil>eria,  85,000  in 
Transbaikalia,  ^,000  in  AmttT)  and  C^OOO  in  L'suri.  In  the  low- 
lands of  West  Siberia  cultivatioa  if  earned  on  up  to  61 "  .\.>  On  the 
high  plains  fringing  the  alpine  tracts  on  the  iiDrth-wi'M  it  can  l»> 
carried  on  only  in  the  wHuh,  farther  r.urtli  only  in  the  valUy-;, 
reaching  62*  N.  in  that  of  the  Lena,  and  in  the  ulpine  trictx  in  only 
a  few  valley*,  as  that  of  the  Irkut.  On  the  high  plateau  all  attempts 
to  grow  cereal*  have  failed,  the  wide  trenche*  ainne  (I  'da,  Selenga, 
Jida)  offeriiw  encouragement  to  the  agricultun)<t.  On  the  lower 
plateau,  in  Transbaikiilia,  grain  is  sucnarfuUy  raised  in  the  Ner- 
chinsk region,  with  serious  risks,  howe\'er,  from  early  frosts  in  the 
vallcvs.  South-east  Tninslwikalia  suffers  from  want  of  water,  and 
the  ^uriats  have  to  irrigate  their  fields.    Although  agriculture  is 

land  ha*  been  cleared 


earned  00  on  the  upper  Amur,  where 

Tiffin  forests,  it  n:ally  prospers  only  below  Kuman  and  on  the 
fertile  plains  of  the  Zcy?  and  Silinji  In  the  depression  between  the 
Bureya  range  and  the  coast  rangi  s  it  s  irtt  r.s  greatly  from  the  heavy 
July  and  August  rains,  and  from  inundations,  while  on  the  lower 
Amur  the  agriculturist*  barely  maintain  themselves  )>y  growing 
cereal*  in  clearance*  on  the  slope*  of  the  hills,  so  that  the  settlements 
on  the  lower  Amur  and  Usuri  continually  re<)iiire  help  from  govern- 
ment to  save  them  from  famine.  The  chief  Kr;iin-|)ro<liicinB  regions 
of  Si1)«Tia  an: — the  ToIk)!  and  Nhim  region,  the  Baraba,  the  region 
about  1  rtisk  iin'i  the  ■  ui(  -kirt-i  ,>f  the  Altai.  The  .Minusinsk  district, 
one  of  the  rkbcst  in  Siberia  (45.000  inhabitants^  of  whom  34,000  are 
aatmSk^  haa  not*  than  Mfioo  aoca  nailar  ennk  Minima  tho 
aecond  ntduatry  in  point  of  importance,  i*  daalt  with  tbOM. 

Land  Tenure.— Oat  of  the  total  area  over  3,000,000,000  acfca  of 
land  in  Siberia,  close  upon  96%  belong  to  the  state,  while  the  cabinet 
of  the  reigning  emperor  owns  114,7(^,000  acres  (ii2,joo,ooo  in  the 
Alt.ii  and  2.40i),ixkj  in  N'errhinsk,i  ur  uiarly  4 Private  priif>erty 
is  insigniiicant  in  extent  -purcha.se  of  land  lieing  fiermitted  only 
in  the  Amur  region.  (In  West  Siberia  it  was  only  temporarily  per- 
mitted in  1860-1868.)  Siberia  thus  offer*  an  example  of  the  nationali- 
zation of  land  uniuralleleti  ihnuiKhiml  the  world.  .\nv  pnrrha'^-  of 
land  within  a  zuur  <>-  m.  wirl,'  .  .n  i-.ii  h  side  of  the  trnns-"^il>crian 
railway  was  absolutely  prohibited  in  and  the  extent  of  crown 

laoid*  aoU  to  a  ainglr  person  or  tjtoup  of  persons  never  exceeds  1080 
acraa  unlaaa  an  especially  useful  industnal  enterprise  is  proiocted, 
ud  m  that  case  the  maximum  it^  tixe'l  at  2700  acres.  The  (and  is 
heU  bjr  the  Russian  village  comniunitu  s  in  virtue  of  the  right  of 
ODCUlMnOB.  Industrial  surveys,  having  for  their  object  the  granting 
of  fawdtOthe  peasants  to  the  extent  of  40  acres  i>cr  each  male  head, 
irith  t  additionai  acre*  of  wood  and  8  acre*  a*  a  reserve,  were  started 
HHuqr  yam  uot  aad  after  bcioK  atoiqnd  is  tH^  «aeeaiMBence<) 
afaia  m  tdgS,  At  the  jireant  thne  tha  land  anotamta  per  male 


hesid  var>'  greatly,  even  In  the  relatively  populous  region  of  southern 
Siberia.  In  tbccascof  the  peasant*  the  allotments  vary  on  an  a\-cragc 


from  32  to  ioj  acres  fin  some  cases  from  ai-6  to 

Transr>aikai    ossnrk«i  h.ivc  al»ut  ill  acre* 
indigenous  f..opulation  los  to  154  iicres. 


1):  the 
"  the 


'The  niiriheni  limits  <if  axriiulturi' 
63*  at  Yakutsk,  fal°  at  Aldansk, 
''istheiaieriarof  " 


toM'iii 
vdLlv,}. 


(tci"  N.  on  the  Urals, 
54*  30'  at  Udskoi,  and  53* 
OtuSmM,  SOiHstlk  XriSi, 


The  total  cultivated  area  and  the  average  area  under  ci 
year  have  been  estimated  by  A.  Kauf mann  a*  follow* ' ; 


Under  Crops  (Acres). 

Province  or 
CaovMJuncflt* 

.Area 
cultivated, 
Anoa. 

TotaL 

Average 
per  House- 
hold. 

A\'erage 

i>er  100 

Inh..ib;t- 
anlii. 

Tobolsk      .  . 

Tomsk  . 
^  eniseisk 
Irkutsk       ;  . 
I'ransbaikalia  . 
S'akutsk 

Amur  (Russians) 
South  Usuri 
(pcaaurts  only) 

5,670,000 

8,647,000 
1.830,000 
1,800,000 
MiSooo 
81,000 
143,000 

151,000 

3,370,000 

5,2.«10,OO<'l 

y77,*-nju 

<)10,CXX) 

872,000 

43,000 
143,000 

iSt.ooo 

13  a 

>5-7 
130 

«3i 
9.4 

08 

•9-4 

34-0 

343 

310 
267 
265 
•  59 
16 

»75 
375 

t<*./37.o<» 

11,625,000 

Oft- 
keeplag. 


These  figures  are  MMnewhat  under-eatimated,  but  the  official  hgure* 
arc  still  lower,  especially  for  Tomalb  Tilla^  is  conducted  on  very 
primitive  methods.  After  four  to  twelve  years'  cultivation  the  land 
IS  allowed  to  lie  fallow  for  ten  years  or  more.  In  the  Baraba  district 
1!  i.i  the  practice  to  sow  tour  diHcrcnt  ^^ra;n  cr■l|l^  in  five  tO  seven 
years  and  then  to  let  the  land  rest  ten  to  twenty-five  ycan>  The 
yield  from  the  principal  crops  fluctuate*  greatly;  indeed  to  ■  very 
good  year  it  i*  almott  three  tiae*  that  ui  a  very  bed  «a&  Tlit 
southern  parts  of  Tobolsk,  nearly  all  the  government  of  Tomilc 
(exclusive  of  the  Narym  region),  southern  ^'enis<'ixk  and  aoBtheni 
Irkutsk,  have  in  an  average  war  a  »uri>lus  of  grain  x'arving  from 
35  to  40%  of  the  total  cro|!,  Imt  in  ba<l  yeari  the  crop  falls  %hort 
of  the  actual  needs  of  the  population.  There  is  considerable  move- 
ment of  grain  in  Silx-ria  itself,  the  populations  of  vast  portions  of 
the  territory,  especially  of  the  mining  regions,  having  to  rriy  upon 
import ed  corn  The  forest  area  under  superviaiOBisabOWMOOO^oaO 
.1'.  r>  I  UI  liJK.il.sk,  Tomsk,  Vcni»eisk  and  IriMaik)a  OMt  ofatonl 
area  of  forest  land  of  63,000,000  acres. 

As  an  independent  psrsuit,  live-stock  breeding  is  carried  on  bjr 
the  Ruasisn*  in  eastern  Tranebaikalia,  by  the  Yakni*  in  the  provfnco 
of  Yakutsk,  and  by  the  Butfat*  in  Irkutsk  ai»d  Trans-  , 
baikalia,  but  daewhere  it  is  eecondary  to  agriculture.  ,toL. 
Both  catdcbreeding  and  shccp-graring  are  more  i>rofit- 
ablc  than  dairying;  but  the  Kirghiz  herds  are  not  well  tcndetl,  iK'ing 
left  to  graze  on  the  ste|>pcs  all  the  year,  where  they  perish  from  » ilj 
animal*  and  t  he  txAA.  The  live  *tock  include*  aome  tSo^ooo  :  1  ,'-1 1 1  ^. 

Bee-keeping  is  widelycarried on, especially inTomak  and 
the  Altai.  Honey  is  exported  to  Russia.  The  seeds  of 
the  stone-pine  are  collreteil  for  oil  in  Wi  st  Sitx  ri.i 

Huntin);. — Hunting  is  a  profiiahle  occupation,  the  male  population 
of  whole  villa({r«  in  the  hilly  and  wtxxly  tract*  Setting  out  in  Ortober 
for  a  month's  hunting.  The  niiltle,  however,  whkrn  formerly  con- 
stituted the  wealth  of  Siberia,  is  now  exceedingly  K  arre.  S(|uirrel», 
beans,  foxes,  arctic  foxes.  antelo[>e8  and  es|>rci«lly  deer  in  siiring  are 
the  principal  objects  of  the  chase.  The  fnn-^tn  nn  the  .Amur  vielded 
a  rich  return  of  furs  during  the  rir^t  yeir^  ■■■<i  the  i<us'^ian  cicriifi.iii.:in, 
and  the  Amur  sable,  although  much  inferior  to  the  Yakutsk  and 
Tfandiaikalinnt  wa»  largely  exported. 

^Mnc.— Fishing  b  a  valuable  souice  of  income  on  the  hwrar 
course*  o7  the  great  rivers,  especiatty  the  Oh.  The  fisheries  on  Lake 
Baikal  supply  cheap  food  (the  omtiO  to  the  poorer  classes  of  Irkutsk 
and  Transbaikalia.  The  native  populations  of  the  Amur — (Wild* 
.ind  <  -ilyaks — Mi|i[><irt  1  hi-ni'^'lM-;  <  ;ui'(l\  |.\  fishing,  when  the  siilmon 
enters  the  Amur  and  its  tributaries  in  dense  masse*.  Fish  (e.g.  the 
/keto.  abaon  and  sturgeon)  are  a  staple  article  of  diet  in  the  north. 

Mamtfttettms. — ^Though  Siberia  has  withjn  itself  all  the  nw 
produce  nccessarv  for  prosperous  industries,  it  continues  to  import 
from  Kuisi.i  a'.',  the  manufactured  articles  it  uws.  Chiing  to  the 
distances  over  whtch  they  are  carried  and  the  bad  organiration  of 
trade,  all  manafactured  article*  are  eaceedingly  dear,  especially  in 
the  east.  The  manufactorie*  of  Siberia  employ  less  than  25,000 
workmen,  and  of  these  some  46%  are  employed  in  West  Siberia. 
Nearly  one-third  of  the  total  \-altte  of  the  output  tvpresents  wine> 
spirit.  23%  tanneries,  iH"),  tallow-melting  and  a  confiid:>rable  sum 
cigarette-making . 

It  is  estimated  that  about  one-half  of  the  Russian  agricultural 
population  euinilamem  tbdr  bHoae  by  eniacfaig  to  odMarkiiitanl 
pursuits,  bnt  BM  mm  than  iS  to  entry  oa  doncsHe  tradcib 
the  others  finding  oocVDation  in  the  carndng  trade— whk:h  is  still 
important,  even  since  the  construction  of  the  railway — in  hunting 
(chiefly  wiuirrel-hiinting)  and  in  work  in  the  mines.  Domestic  anq 
p<-lt\'  ;ru^le^  are  therefore  tievelojxfl  f>nl\"  roonr!  T^umetT,  Torn?,k  ,ind 
Irkutsk.  The  principal  of  these  trades  are  the  weaxHng  of  carpets 
— about  Tyumcii;  the  makHig  of  wire  sieves:  the  painting  of 
ikons  or  lacred  images:  the  making  of  wooden  vessels  and  of  the 
for  thecarrying  trade  about  Tomsk  (sledges,  wheels,  ftc).; 
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the  preparation  o(  idt  boot*  and  fih«ep«lrifM;  and  the  manufacture 
oi  dair>-  utennDa  and  machinery.  Weaving  is  engaged  in  furdomeatic 
pur|KMe3.  But  all  thnc  trades  are  sporadic,  and  are  confined  to 
limiled  area:),  and  o(ten  only  to  a  few  separate  villages. 

Commtrce. — There  are  no  figures  Iroin  which  evet>  an  app^c>xinlate 
idea  can  t^c  gained  as  to  the  \'alue  o(  the  internal  trade  of  Si)ieria, 
but  it  h  I  mainly  considerable.  The  great  fair  at  Irbit  rttains  its 
importance,  and  there  are,  beitides,  owr  500  faira  in  Tobolsk  anil 
over  loo  in  other  parts  of  the  region.  The  aggregate  returns  of  all 
tttese  are  estimated  at  £2,643,000  annually.  The  trade  «-ith  the 
■Btives oontinucs  to  be  mainly  the  aate  ol  ({Mrita. 

In  the  external  trade  the  exports  to  Rumia  consist  chtcRy  of  grain, 
Olttk,  !ihe^.  hiitur  aurl  othc  r  animal  prtxlurt;,  furs.  R.imi',  fc.uli«T» 
and  down.  The  iitiKliirtiiHi  1!  bmti-r  t(ir  i-xpon  hfvMri  ,  riiy  in 
l894<  but  grew  with  great  rapidity.    In  some  ISiki  ilairus  were 

M  work,  the  greater  number  in  West  Siberia,  and  40,000  tomt  of  Imitcr 
«cre  exported.  The  total  trade  t>etween  Russia  and  China  amounts 
to  about  £5,500,000  annually,  of  which  87%  stands  for  imports 
into  Russia  and  13%  for  export*  ti>  Giitui.  Tea  maleM  up  nearly 
one-half  of  the  imports,  the  other  commodities  being  rilks,  oottons, 
hides  and  wool;  white  cottons  and  other  manufactured  ware* 
constitute  considerably  over  5o"'„  of  the  exjujO's.  Part  of  ihi* 
I'oTntui'ri  v  (textiles,  »ui;ar,  toliac  ru,  i  I  :.:  i'.>i!<J  i-f>nvevei!  liv  ica 
to  the  Pacific  ports.  The  principal  centre  for  the  remainder  (textiles 
and  petroleum),  conveyed  by  land,  ia  Kiakhta  on  the  Monsolian 
frontier.  Prior  to  the  building  of  the  trans-Siberian  railway  a  faMy 
active  trade  »-as  carried  on  l>et«ccn  China  and  the  .Amur  region; 
but  ainre  the  opening  of  lh.it  r.illw.iv  lin  ii)<>2-it>i>is)  the  .\mnr 
rvfnon  hii>  ■.jTi(Hf<1v  and  rapiiily  deelined  in  all  t!;,ii  1  rmecrn"  trade, 
industry  ,  t't  ni  rAl  jini'-jMrrity  and  civilization  Thirr  is  further  an 
ifoport  trade  amounting  to  between  two  and  threeH|uarteTS  and  three 
■lliomiterling  annually  with  Manchuria,  toovcr  one  milHoaMcrKng 
whh  the  United  States,  and  to  a  quarter  to  half  a  miUicn  rtcrling 
with  Japan.  ncaHy  as  can  be  estimated,  the  total  importt  into 
SiWria  amount  approximately  to  £5,000,000,  the  amount  having 
praaically  doubled  betwei-n  |H<)<1  and  igoa;  the  total  exports 
average  al")ut  {i) xMXJ.fxxi.  In  tlic  F.ir  l.asl  the  chief  tr.ide  lemrcs 
are  Vladivostok  and  Nikolaytvsk  on  the  .Amur,  with  Khabarovsk 
and  BltgovyMhchenak,  both  on  the  same  river.  For  now  ^rs  a 
■bbH  trade  was  carried  on  by  the  British  Captain  WiniM  with  the 
mouth  of  ilie  river  YenUei  through  the  Kan  an,  and  Micr Ma  deat  h 
in  1905  the  Russians  themselves  endeavonied  tO  cany  Carthcr  the 
pioneer  work  w  hich  he  had  bctjun. 

Commuttu\ituin!  — Navigation  on  the  Sil«Tian  lisers  has  developed 
both  as  regards  the  number  of  stearoen  plying  and  the  numl>cr  of 
fanuch  river*  travanad.  In  \^oo.  one  hndnd  and  tUrty  private 
and  aeveral  crown  •teamen  pUcd  on  tiie  Ob-Irtydi  river  lyftem  a« 
far  aa  Semipalatinsk  on  the  Irtysh,  Bi^nk  on  the  Ob,  and  Achinsk 
on  the  Chulym.  The  Ob- Yenisei  canal  is  ready  for  use,  but  its  actual 
luefulnesM  is  impaired  by  the  s«-arcity  of  water  in  the  smaller  streams 
forming  ran  ir.  !lie  svMem.  Oi  the  Yenisei  xteami  r-.  ]  U  from 
Minusinak  to  Yeniseisk,  and  to  Ghilgbila  at  its  mouth:  un  its 
tribiitMy,  the  Angara,  of  wUcb  aooia  npiila  have  been  cleared, 
thomli  the  P^dim  rapUs  have  ftill  to  be  rounded  by  land:  and  on 
the  Selenea.  On  the  Lena  and  the  Vhim  there  are  steamers,  and  a 
small  railway  contwcts  the  Bodoibo  rix-cr  port  with  the  Olrkma 
■old-washingi).  In  the  .\raur  sj'stera,  the  Zeya,  the  Bureya  and  the 
AtYun  are  rulvi^;ated. 

The  main  line  of  communication  is  the  great  Moscow  road.  It 

Tuna,  nhnee  steamers  ply  via  Tobolsk  to  Tomsk.  From  TyumeA 
the  road  jirocccds  to  Oinsk,  Tomsk,  Krasno\-ar5k  and  Irkutsk, 
sending  off  from  Kolyvafl  a  nraneh  Mr.ith  to  llamaul  in  the  .Miai 
iiiul  to  Turke-^tan.  From  Irkutsk  it  pr.xeijU  to  TratisliaiUalia, 
LateBaikiU^bgng  croeg^^cithcr^  by^  steamer  or^  (when  fnwcn)  on 

InalSS^  out  aboitt  1I6S  nvad  the  aoutti  thore  ofLaSe  Baikal  in 
order  to  main^in  oonuimnkation  leith  Transliaikalia  during  the 
lorinir  and  autumn,  and  in  190^  the  great  Siberian  rail«-ay  was  com- 
pleted round  the  same  extremity  of  the  lake.  From  l,ake  H,-kikiil 
the  road  proceeds  to  Vcrkhnc-uoinsk,  Chita  and  Stn,etensk  on  the 
Shilka,  whence  steamers  ply  to  the  mouth  of  the  Amur  and  up  the 
UmhI  and  SMaaidia  to  Lake  Khangla.  WlMn  the  nwn  are 
ktmet  ei»iniumentfa»  b  laatoalntd  by  dedges  on  tlw  Amur:  but 
in  apfinK  and  autnnm  tlic  only  continuous  mute  down  the  Shilka 
and  the  Amur,  to  it*  flMUtk,  is  on  horseback  along  a  mountain 
path  f\-cr>'  difficult  across  the  Bureva  ranpe).  On  the  lower  Amur 
and  on  the  I'suri  the  journey  is  also  (iithi  iilt  c\Tn  on  horselwck. 
When  the  water  in  the  upper  .Amur  is  low,  vessel*  are  sometimes 
nnaUc  to  reach  the  Shilka.  Another  nnite  of  iiiMBH— ca  befOR  t  he 
conquest  of  the  Amur  is  that  which  oonnocU  Yafattak  milk  Okhotsk 
or  Ay'an.  Regular  poatal  ooamuiiiGation  ia  maintalntd  by  the 
Russians  between  Kiakhta  and  Kalgan  (doaeby  Mdng)  acrea*  the 

desert  of  Crobi 

The  fif'-t  nillw.n.  ti>  -••  n  h  SiV>i-ri.<  was  built  in  1H78.  when  a  line 
was  constructed  between  I'crm,  at  which  point  travellers  for  Silieri.^ 
used  to  atrike  off  from  the  Kama  eastwards,  aud  Ekaterin- 
burg, on  the  eastern  slope  of  the  Urals.  In  1884  this  line 
,  aa  far  aa  lyimiafl,  tba  head  «f  asviguiaiB  en  tha 


Siberian  rivers.  It  was  suppoaed  at  that  tine  that  this  line  would 
form  pan  of  the  projected  txaaa-Siberian  railway:  but  it  was  finally 
iledded,  in  iMs,  to  give  a  more  southerly  direction  to  the  railway 
and  to  continue  the  Moscow-Samara  line  to  Ufa,  ZlatOint  in  the 
Urals,  and  ChHyabinak  on  the  west  Siberian  pratriec,  at  ^»  head 
of  one  of  the  trilmtaries  of  the  Ob.  Thenne  the  line  was  continued 
across  the  i)raines  to  Kurgan  and  Omsk,  and  from  there  it  followed 
the  great  SiljerLin  hi>:hway  to  Kn-unoyarsk  and  Irfcutsik,  and  on 
round  Laloc  Baikal  to  Chita  and  Str>-ctensk  on  the  Shilka.  From 
that  place  it  was  intended  to  push  it  down  the  Amur  to  Khabarovsk, 
and  nnalhr  to  pcweed  up  the  Usuri  to  Vladivostok.  The  buiklins 
of  the  railway  m>  begun  at  several  points  at  once  in  1893;  it  had, 
indeed,  lieen  started  a  year  before  that  in  the  Usuri  MTtion,  For 
ri:rj>ns  it\(lii'.ir,  il  clxwhere  (si-e  Russia:  Railways)  it  was  found 
inadvisaiile  to  continue  the  railroad  along  the  Shilka  and  the  .Amur 
to  Khabarovsk,  and  arrangements  were  made  in  1896  with  the  Chinese 
gijvcmnvent  for  the  construction  of  a  trans-Manchurian  railway. 
This  line  connects  Kaidalovo,  3i>  m.  below  Chita,  with  VladtVOItolL 
and  sends  off  a  branch  from  Kharinn,  on  the  Snngari,  10  Datny  aiM 
Port  Arthur.  Those  parts  of  it  which  run  throuKh  Russian  territory 
(in  IVanabaikalia  230  m.:  in  the  neighlxiurhiMid  of  V'ladivostoK 
67  m.)  were  opened  in  1901,  and  also  the  tains-Manrhurian  line 
(looo  m.).  although  not  quite  comiilcted.  A  line  was  construitcd 
from  Vladivostok  to  the  Amur  bclorc  it  liecame  known  that  the 
idea  of  foUowins  the  latter  part  of  the  route  originally  laid  down 
would  have  to  be  abandoned.  This  line,  which  has  been  in  woridng 
order  since  iSqS.  is  479  m.  long,  and  proceeds  first  to  Crafskaya, 
.icTOs^  the  fertile  and  populous  south  Csuri  re(;ion,  then  down  the 
Usuri  to  Khabarovsk  at  the  ronfluem  e  of  tli.ii  ri\er  with  the  .Amur. 

Returning  westwards.  <  hr,>  \'iiri  k  Iia^-  l>ei-n  connected  with 
Flkatcrinburg  (153  m.l;  and  a  branch  line  has  been  built  from  the 
main  Siberian  line  to  Tomsk  (51  m.).  Altogether  the  entire  railway 
system,  including  the  cost  of  the  Usuri  line,  the  unfinished  Amur 
Ime,  the  circum-Baikal  line  and  the  eastern  Chinese  railwiiy,  ia  pnt 
down  at  a  total  of  £R7,SS.<i,76o,  and  the  ttital  distance,  all  iVraOcliea 
included,  is  5413  m  .  of  which  1070  m  are  in  Chinese  territory. 

lUitiyry. — The  shores  of  all  the  lakes  whii  li  hlli^l  tlie  depressions 
dnritig  the  I.iicuittrine  period  alxnind  in  reinaitut  dating  irom  the 
N'colithk:  Stone  period;  and  nurolierless  kurntna  (tumnUJ,  fnraaoea 
and  aoonbear  wftneastn  amttch  denser  population tfian  tnie  present, 
nuring  the  grpiit  migratiotts  in  Asia  from  east  to  west  many  popula- 
tions were  prolKibly  driven  to  the  northern  borders  of  the  great 
plateau  and  thence  compelled  to  descend  into  Siberia;  succeeding 
wave-i  of  immiitr.ition  forced  them  still  farther  towards  the  barren 
gnnmds  of  the  north,  where  they  melted  away.  .According  to 
Radlov,  the  earliest  iahabitanta  of  Siberio  were  tha  YeaiMiaait 
who  spioke  a  language  different  from  tke  Vral> Altaic;  aome  few 
traces  of  them  (Yeniseians,  Sayart-Ostiaks,  and  Kottcs)  exist  aiaoog 
the  Sayan  Mountains.  The  \  eniscians  were  followed  by  the  Ugro> 
Samoyedes,  who  also  came  originally  from  the  high  plateau  and 
were  1  i)ni;K!led,  probably  during  the  gn-at  migration  of  the  Hiins 
in  the  ud  century  B.C.,  to  cross  the  Anai  and  Sayan  ranges  and  to 
enter  Siberia.  Tothem  nmatkoawipniadtliavaqr  owwawiiaiiiiiBMa 
dating  from  the  Bronze  period  wMcn  ate  leatterad  dl  over  aoutbera 
Siln-ria.  Iron  was  unknown  to  them;  but  they  excelled  in  bronie, 
silver  and  gold  work.  Their  bronre  ornaments  and  implements, 
often  polisheil,  evince  consider.iVile  anistie  t.aste:  and  their  irrigated 
fields  coverid  wide  are.iN  in  tlie  ferit'e  imcts,  On  the  whole,  their 
civilization  stood  much  higher  than  that  of  their  more  recent  sue* 
ccssors.  Eight  centuries  falter  the  Turkish  alqcha  of  **  TnUs  "  (tbo 
Chinese  spdiing  for  "TUrks"),  Khagases  and  TTiguri  alao  com- 
pelled  to  migrate  north-westwards  from  their  former  scats — subdued 
the  Ugro-Samoyedcs.  These  new  invaders  likewise  left  numerous 
trices  of  their  s<iiiMirn.  and  two  different  porimis  ni.ny  lie  easily 
distinguishes!  in  their  remains.  Thi  \  were  acquaintetl  with  iri  ri, 
and  learned  from  their  subjects  the  art  of  bronze-casting,  which 
they  used  lor  daoorative  pinposes  only,  and  to  vMcb  tk^  gave  • 
still  higher  aitteic  stamp,  litdr  pottery  is  muck  note  perfect  and 
more  artistic  than  that  of  the  Bronze  pmod,  and  their  onuunenta 
arc  accounted  among  the  finest  of  the  collections  at  the  St  PMersburK 
museum  o(  the  MermitaKe.  This  Turkish  empire  of  the  Khagases 
must  ha^-c  lasted  until  the  13th  ccnturv-,  when  the  Mongols,  under 
Jen|(hiz  Khan,  subdued  them  and  destroyed  their  civilization.  A 
decided  dedmeiaibowii  by  tke  gnveaadMck  kawabaaadlaoovendi 
until  the  countty  nadied  the  low  level  atwMeh  It  was  toimd  by  the 
Russians  on  their  arrival  towards  the  close  of  the  16th  century.  In 
the  becinning  of  the  ifith  centurv  Tatar  fugitives  from  Turkestan 
siilxlued  the  l<M)sely  as.sociated  tribes  inhabiting  the  lowlands  to  the 
east  of  the  t  raU  .Apiculturists,  tanners,  merchants  and  mollahs 
(priests)  were  called  from  Turkestan,  and  small  principalities  sprang 
«P  on  tke  Ittyik  and  dM  Okb  TkeM  a«n  anttsd  by  Khan  Edtger, 
and  coBlBeta  loitk  tke  Ruariana  who  were  then  coloniring  the  Uini 
brought  him  Into  cotliMon  with  Moscow:  hi*  envoys  came  to  MoOBOar 

'555  Md  consented  to  a  yeariy  tribute  of  a  thousand  sable*.  Aa 
early  as  the  Ilth  century  the  Novcorodians  had  orra'ionally  pene- 
trated ititij  Stiieria:  Init  the  fall  01  the  repuMii  atu!  ;li<-  Id.-,  of  its 
nnrih-castem  dependencies  checked  the  advance  of  the  Kusaians 
across  the  Ural*.  On  the  tlefcat  of  the  adventurer  Steaha  ilaakl 
(t667-i67i)  many  who  were  unwilling  to  aubmit  to  the  Iron  ndaet 
Moscow  uoda  tkefar  way  to  tke  aettkaeMa  of  Stngaaor  ki  Pcfam 
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and  tradition  has  it  that,  in  order  tu  jttt  rid  of  hi*  etiot*.  StroKanov 
Bugicated  to  their  chief,  Yerniak,  that  he  ibouVd  croM  the  Urak 
into  Siberia,  promising  to  help  him  with  tupplie*  of  food  and  arm*. 
Yerniak  entered  Siberia  in  ijKo  with  ;i  baml  of  i6j6  men,  following 
tht'  1  J^il  and  Tura  rivers.  Next  year  they  were  on  the  Tobol,  and 
500  men  successfully  laid  siege  to  Ukcr,  the  residence  of  Khan 
Kuchum,  in  the  netghbourhooa  oi  what  i>  now  Tobolsk,  Kuchum 
lied  to  the  steppes,  abandoning  his  domains  to  Ycrmak,  who,  accord- 
ing (o  tradition,  purchased  by  the  present  of  Siberia  to  Ivan  IV. 
hi*  own  restoration  to  favour.  Ycrmak  was  drowned  in  the  Irtysh 
in  IJ84  and  the  Cossacks  abandoned  Siberia.  But  new  bands  of 
hunters  and  adventurer!,  poured  every  year  into  the  countr>',  and 
were  supported  by  Mommw.  To  avoid  conflicts  with  the  denser 
Mpaktioat  of  titt  aouth.  tlMy  prafcRied  to  advuGe  CMtwa^ 
hiilwr  btitudes:  HMH»hile  Motcow  erected  ferU  and  settled 
labourers  around  tiMill  ta  supply  (he  Karriaons  with  food.  Within 
eighty  years  the  RlttliMM  had  reuched  the  Amur  and  the  Paiific. 
This  rapid  conquest  is  accounted  for  l>y  the  rirrumstance  that  neither 
Tatar-,  ii  ir  I'urk--.  were  alilc  to  offer  any  serious  rejii^itancc.  In  i(k)7- 
1610  the  Tuiiguscs  iounht  sticnuausly  lor  their  indcitendctKe,  but 
were  subdued  about  16^  v  In  i6j8  the  Russians  rcacned  the  Lena, 
fuuniled  the  fort  of  Yakutsk  111  1637,  and  two  ].'earB  later  reached 
the  Sea  of  Okhotsk  at  the  mouth  of  the  Ulya  river.  The  Burials 
oflerral  Mime  (ipjHJsii mn.  but  between  1631  and  1641  the  Cossacks 
erected  neveral  palisaded  forts  in  their  territory,  and  in  164B  the 
fort  on  the  upper  Uda  beyond  Lake  Baikal,  in  1643  Poyariwv'a 
boats  descendcM  the  Amur,  reluming  to  Yakutsk  by  tbe  Sea  of 
Okhotsk  and  the  Aldan,  and  in  1649-1650  Khabarov  occupied  the 
banks  of  the  Amur.  The  resistance  oif  the  Chinese,  however,  obliged 
the  Co^sirk's  til  <|iiit  their  forts,  and  by  the  tre.->iy  of  Nerchinsk 
1689)  R  -.i  I  ali.i:uliirie<l  her  advance  into  the  Uir-in  of  the  river. 
a  1052  a  Russian  military  expedition  under  Muruvicv  explored  the 
Aamr,  and  by  |8S7  a  chaui  of  Russian  Cossadca  aad  peasianiH  were 
Mttled  aking  the  whole  course  of  the  river.  The  aceomplixhed  fact 
was  recognized  by  China  in  I857  and  iWio  by  a  trciity.  In  the  -.tmc. 
year  in  which  Khabarov  explored  the  .Amur  tlu-  (  ii-,vu  k 

Dejnev,  starting  from  the  Kolyma,  saile«l  round  the  nurth  ea^tcm 
enremity  of  ,\sia  through  the  strait  which  was  rediscovered  and 
described  eighty  years  Later  by  Bering  (l/iii).  Cook  in  1*78,  and 
after  him  La  Pcrou&e,  settled  definitively  the  broad  features  of  the 
nonbern  Pacific  coast.  .\lt hough  the  Arctic  Ocean  had  been  reached 
as  early  as  the  first  half  of  the  17th  century,  the  exploration  of  its 
coasts  by  a  series  of  expeditions  under  0\'tsyn,  Minin,  Pronchi»he% , 
Lasinius  and  Laptev — whose  labours  constitute  a  brilliant  page  in 
tibe  aniwU  of  geograpbical  diacoveiy— was  begun  only  in  the  i8th 
century  (i735-«739)- 

The  scientific  exploration  of  Sitwria,  begun  in  the  period  173J  to 
I74i  by  Me<8cr«  hrniilj,  Gmelin,  and  De  Lisle  de  la  Croycrc,  was 
followed  up  by  Miiller.  Ki><  her  anil  (leorgi.  Pallas,  with  several 
Ruii^^ian  students,  biid  ;be  I'lr  ^t  bnindalion  of  a  ihoraugh  exploration 
of  the  topography,  fauii.i.  Hora  ami  inliabitants  01  the  country. 
The  journeys  of  Hanstcen  ami  Krnian  (1838-10)^  DM*  •  most 
important  step  in  the  exploration  of  the  tctlttory,  Hamboldt, 
Eluenberg  and  Gu-^tav  R..!;c  also  [jaid  in  the  coume  of  these  years 
short  visits  to  SilK-ria,  and  ^ave  a  new  impulM'  lo  die  a<  i  umuLition 
of  scientific  knowledge:  while  Rittcr  clalMirated  in  his  Aiien  (1832- 
1859)  the  fonndatians  of  a  sound  knowledge  oi  the  •tRKtme  of 
Smena.  MkMendorff's  journey  (i844-ii<'45>  to north-caMern Siberia 
— contemporaneous  with  Castren's  journeys  for  the  special  stttdy 
of  the  Unl-Altatan  languages — directed  attention  to  the  far  north 
aad  awakened  interest  in  the  Amur,  the  basin  of  w  hich  soon  became 
the  aocne  of  the  expeditions  of  .\khic  and  Schwarz  :  1.S5JJ.  and  later 
on  (1854-18^7)  of  the  Siberian  expedition  to  which  we  owe  so  marked 
an  advance  m  our  knowledge  of  East  Siberia.  The  Siberian  braitch 
of  the  Russian  Geographical  Society  was  fonnded  at  the  same  time 
at  Irkutsk,  and  afterwanU  iKK-arae  a  permanent  centre  for  the  ex- 
ploration of  Siberiii;  while  the  o|>eniiin  of  ihe  .\iiiur  and  Saklialin 
attracted  .Maack,  Schmidt,  Otehn,  Kadde  and  Schrenck,  whose 
works  on  the  fkm,  faau  and  inhabkiwta  of  Sibciia  have  become 
widely  known. 

BimJ0eunnr,^A.  T.  ygm  IttMendorff,  Sibiruche  Rcist  (St 
PetmbuiK,  1848-1875):  L.  Sehnacic,  Rtistn  und  Forschunent  im 
AmurfthUl  (St  Petersburg.  1858-1891);  Trudy  of  the  Siberian 
cx[>c<litlon — mathematical  part  (also  geographical)  by  Schwarz,  and 
physical  [Kirt  by  Schmidt,  Glebn  ami  Brylkin  (1874.  seq.):  C. 
Ken  nan.  Tmi  tiff  in  Sibrria  (1H70);  Paplov,  .S'lAmaii  Kitfrs 
(1878);  A.  E.  NordcnskjOld,  Voyatt  of  the  Vtta  (l»8l)  and  Vega 
Exited.  VOensk  lakUageUer  (5  vola.,  Stockholm,  1873-18B7); 
P.  P.  Semeoov,  Gfop.  and  5/oi.  DieHonaty  of  the  IbutiaH  Empire 
(in  Russian.  5  vols  .  St  I'dersburg.  1 8/ij( - 1 881)— «  most  valu.ible 
source  of  infornialion,  wiih  lull  biblioRranhical  details  under  each 
article;  Futuresoue  Russia  (in  Kuwitan),  ea.  by  P.  Semenov,  vol.  xi. 
fWbtt  Siberia)  and  »i.  (East  Siberia);  Schcrfov.  Chnmeioty  of  Sib. 
BiU.  Awn  toja  to  j8S2x  Yadrinisev,  Sihena  (St  Peterabura.  2nd 
ed.,  i»9>,  in  Russian);  Vagtn,  "  Historical  Documents  on  Siberia," 
in  the  collection  vol-  i.;  Yadrintsev,  Sihtria  at  a  Colony 

(new  cd..  189J);  F.  M.  r>n^toirvsky's  m>vcl,  Hurird  .Mitf  fiHHi!; 
Baron  .A.  von  Rosen,  .Mmv         ,inr^  ruui^i-hrn  Prkuhri^Irri  .]  t 
1870).  Consult  further  Maifrmh  for  Ihe  Study  of  Ike  /uonnmu: 
CmHUmt  «/  iKsK  .Sitsna  i»a  nob,,  Sc  FMcnbois,  iS8»-i898). 


condensed  in  Peasant  Land-Teuure  and  Husbandry  m  Tobiitk  and 
r«MA  (St  Petersburg,  1894),  both  in  Russian.  Similar  Mimmit 
for  the  Altai  region,  published  at  St  Petersburg  by  the  Cabiaetof  the 

em|x.-ror.  and  (or  Irkutsk  and  Yeniseisk  (13  fax-..  Irkutsk,  1889- 
iSvi,  ;  Miilfrials  for  Transbaikalia  (16  vols..  St  Petersburg.  ii»q8). 
summed  up  in  Transbaikalia,  by  N.  Razuroov  (St  Petersburg,  1899). 
Other  works  deserving  special  mention  are:  Krmolov ,  Siberia  as  a 
Colony  (yd  cd.,  1894);  Jarilow,  Bin  Beitra^  sur  jMndwirtuhafl  in 
Sibirten  (Leipzig,  1896).  Among  books  of  more  recent  publication 
must  be  mentioned  G.  Krahmer,  Russiand  in  Asien  (3  vols.,  Lcipiig, 
l8<)8-it>uo)  and  Sibirien  unci  die  grosse  tibiritehe  £i)cnfcuA«  iind  cd., 
li^M):  Wirt  Gerrare,  Grratrr  Russia  (London  1903);  J.  >  l-rascr, 
The  Real  Liberia  (London,  1902);  P.  Kropotkin,  Urograpku  de  la 
SibM*  (BniMCll,  1904);  i'-  U-rr>y-Beaulicu,  La  RenowUiim  d*  t  Atit 
central*  (Pari*.  I^);  J.  Stadling,  Throu^  Siberia  (London.  I901): 
S.  Turner,  Siberia  (London,  1906);  G.  F.  Wright,  Asialic  Kuttia 
(2  vols.,  London,  1903);  L.  Deutsch,  Sixteen  Years  in  Sibaia 
(Eng.  trans.,  London,  1905);  V.  Dolgorukov,  (iuidf  Ihrouj^k  Siberia 
(jrd  cd.,  Tomsk,  I898,  in  Russian,  with  summaries  in  Kroiich); 
.\.  N.  de  Kouiomzinc,  Le  Trans-abtrien  (i'aris.  i<>o4) :  Uubop  of 
Norwich,  ISy  Life  in  Uonfolia  and  Siberia  (London,  194$);  9b 
Patkanov,  Essai  d'une  statisliaue  el  d'une  g^graphie  des  puiplu; 
palioasialiques  de  ta  Sibirie  (St  Petersburg,  1903) ;  M.  P.  de  Senienov, 
LaRussie  rxira-europienne  el  potairr  1  Par i-,.  1900) ;  J.  \V.  Book « .dm  , 
Siberia  and  Central  Asia  (Springlield,  Uhio,  1899};  S^tria  and  the 
Gnat  Sii€na»  Jtaiimay,  by  Ministry  of  Finance  (bag.  ttans^  cd.  by 
J.  M.  Crawford.  St  Petenbuiy.  1893,  voL  v.  for  flora).  CUmatolegicat 
Atlas  of  the  Russian  Empire,  by  the  Physical  Ofaaenratorv  (St 
Pciersl)urg,  iQOo),  gives  data  and  observatiooa  covering  the  ik-:iih1 
1841^1899.  A  full  bibliography  will  V*  found  in  the  Russian  h.nty- 
elopMiiii  Dictionary,  as  alsjj  in  MeJthov,  .Sthrrmn  HilUc^rtipky  {\  \  ol^., 
St  Petersburg,  1891-1893),  and  in  A.  Pypin's  lliitory  of  Russian 
Etimogrcphy,  voL  iv.  (P.A.K.iJ.T.BB.) 

SIBI.  a  town  and  district  of  Baluduetan.  The  town  is  now 
an  important  junction  on  the  Sind-Pcshin  railway,  where 
the  Harnai  line  aiid  the  Qut-tta  loop  line  tneel,  near  the  cntraiKe 
of  the  BoLan  pass,  88  m.  S.E.  of  (^ctta.  Pop.  (igoi)  4551. 
The  district,  which  was  constituted  in  igoj,  has  an  area  of 
4153  sq.m.;  pop.  (1001)  74,555.  rhegreater  part  became  Britiih 
territory  by  the  treaty  of  Gandai:iak  in  1879;  the  real  is  ad- 
n'.iiiisl eriil  utkIit  a  perpetu.d  le.\.sc  from  the  khan  of  Kaiat. 
Political  control  is  also  exercised  o\  er  the  Marri-Bugli  country, 
with  an  additional  area  of  ■;j2q  sq.  m.:  pop.  (1901)  3S,<)i9. 
Besides  the  town  of  Sibi.  the  district  contains  the  sanatorium 
of  Ziaral,  the  iunimcr  residem  e  of  0  1  >:o\imlMBt. 
Sibi  Dutricl  Gazelletr  (Bombay,  1907). 

SIBONGA,  a  town  of  the  province  of  Ceb(i,  island  of  CebHf 
Philippine  Islands,  on  the  E.  coast,  30  m.  S.W.  of  Cebfi,  the 
capital  Pop.  (1903)  25,848.  Sibonga  is  an  asricultural  town 
with  a  port  for  coasting  vessels,  and  is  served  by  &  lailway. 
Thcprincipal  products  are  Indian  com  and  tobacoo.  The  Tfiwtt 
is  hot,  but  healthy.    The  language  is  Ccbfi-Visayan. 

SIBPUR,  a  town  of  British  India,  in  the  Hugli  district  of 
Bengal,  on  the  right  bank  of  the  tiver  HugU,  opposite  Calcutta. 
It  i»  a  Hlmrb  «f  BmraBb.  It  contains  jute-mills*  a  flovMidil, 
rapo-worics,  buidMrotks  and  other  indtittrial  eetabUshmcats; 
the  royal  botanica]  garden;  and  the  engineering  college  with 
electrical  and  mining  dipKtincnt.s  anil  a  boarding-lioate* 
The  college,  o(  guthic  anadtecture,  wa:i  ongiitally  built  for  a 
miaiionary  institution,  as  the  Biiliop's  College,  in  1824.  It  has 
recently  been  decided  to  remove  it  to  Ranchi,  fai  Chota  Nagpur. 

SIBSAGAR,  a  town  and  district  of  British  Imli.'i,  in  e;istcm 
Bengal  and  .\saam.  The  town  is  situale<l  on  the  Dikhu  river, 
about  g  m.  from  the  left  bank  of  the  Brahmaputra,  being  pirtur- 
esqucly  built  round  a  magnificent  tank,  covering  an  area  of 
1:4  acrL-s.  Pi>p.  fiooi)  571;.  In  KjO;  the  tiansfer  of  the 
district  lieadquarters  to  Jorh.T,k  (pop.  2S99),  on  the  Disai  river, 
was  sanctionc<l- 

The  District  of  Sibsagak  has  an  area  of  4996  sq.  m.  It 
consists  of  a  level  plain,  much  overgrown  with  grass  and  jungle, 
and  intersected  by  numerous  tributaries  of  the  Brahmaputra. 
It  is  divided  by  the  little  river  Disai  into  two  tracts,  which  differ 
in  soil  and  general  afppearance.  The  surface  of  the  eastern 
portion  Is  very  flat,  the  general  level  being  broken  only  bjT  the 
long  Una  of  embankments  aiied  by  the  Ahora  kings  to  serve 
both  as  roadways  and  as  a  protection  afdait  Icwda.  The  soil 
coorfilsafalieavylaam  of  a  wUtish  oohmr,  wbidi  iswelladaptod 
for  rice  cultivation.  West  of  the  Disai,  though  the  flarfsce 
■ofl  is  «f  the  same  dncacter.  the  genenl  aspect  is  divanifiad 
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by  the  protrusion  of  the  subsoil,  which  consists  o(  a  stiff  clay 
aboundicg  in  iron  nodules,  and  is  furrowed  by  frequent  ravinw 
and  water-courses,  which  divide  the  cultivable  fields  into 
iniiuiiierLible  small  suidien  palthrs  or  iwios.  The  L'iiict  river  is 
the  Brahmaputra,  which  is  na%'igablr  throughout  the  year  by 
steamers.  The  tributaries  of  the  Brahmaputra  comprise  the 
Dhaneswui,  the  Dihing,  the  Disang  and  the  Dikhu,  ail  flooring 
in  a  northerly  direction  from  the  Naga  Hills.  Included  within 
the  district  is  the  iaUnd  of  Maguli,  fonned  by  the  silt  brought 
down  by  the  Subansiri  tiver  from  tlM  Himalayas  and  deposited 
la  the  wide  channel  ol  the  Brahmaimtim.  Coal,  Ixoa,  petfolftum 
and  aah  an  {ound.  The  climate,  like  that  c(  the  Mt  of  the 
Aanm  vaOey,  to  eauftmMfy  ndld  and  temperate^  and  the 
annual  ninhll  avenges  about  94  in. 

In  igot  the  population  was  $91^969,  showing  an  increase  of 
a4%in  the  decade.  Sibiagar  is  the  ddefoeatie  of  tea  cultivation 
in  the  Brahmaputra  valley,  which  was  intwditoed  by  the  Assam 
Company  in  1852.    It  contains  a  large  number  of  well-managed 

tca-Karilcns.  whirr.  H'Hr,"^  IkiiH  mm  ;ini'.  rr.or.ry  intd  thi.'  province. 
There  are  hIm  several  niiibtr  mills.  The  Assam  Hijiii;j.1  railway 
serves  the  southern  par;  of  the  district,  and  a  h;.;lii  railway 
connects  this  line  with  Kaldcamukh  on  the  Brahinapuira,  itself 
an  important  highway  of  communication. 

On  the  decline  oi  the  Ahora  dynasty  Sibsagar,  with  the  rest 
of  the  Assam  valli:>',  ivW  into  the  hands  of  the  Burmese.  \s 
a  result  of  the  first  Burmese  war  (1824-1826)  the  valley  was 
annexed  to  British  India,  and  the  country  now  forming  Sibsagar 
district,  together  with  the  southern  portion  of  Lakhimpur, 
was  placed  under  the  rule  of  Raja  Turandhar  Singh,  on  his 
agnmng  to  pay  a  tribute  of  £5000.  C)wing  to  the  zaja's  misrule, 
was  reduced  tu  a  stale  ui  great  poVCRy,  and,  as  he  was 
unable  to  pay  the  tribute,  the  tenitoriea  «m  Moined  by  the 
fownumnt  of  India,  and  in  i^jS  nm  placed  mder  the  dtnect 
msnegftnfnt  of  a  British  ofliccr. 

SeelaitwiBr  DiUna  CamMm  (Allahabad.  1906). 

imSOW*  JOB!  Ctrsft-t796),  Engl^  boteafat,  was  bom 
■i  QifiDnl  on  the  sMh  of  October  1758,  and  was  the  yoiaigest 
son  of  Dr  Humphrey  Sibthotp  (171^-1797),  who  from  1747 
to  1784  was  Sberardian  professor  of  botany  at  Oxford.  He 
graduated  at  Oxford  in  1777,  and  then  studied  medicine  at 
Edinburgh  and  Montpcllier.  In  1 784  he  succeeded  his  father  in 
the  Sberardian  chair,  Ix^aving  his  professional  duties  to  a 
deputy  he  left  England  for  Ciolliiigeii  and  \  ieiina,  in  preparation 
for  a  botanical  tour  in  Greece  (i7ti6).  Returning  to  England 
at  the  end  of  the  following  year  he  took  part  in  the  foundation 
of  the  Linnaeaii  Society  in  17.H.S,  ami  set  to  wurk  on  .1  tlora  of 
Oxfordshire,  which  was  published  in  I7c:4  as  Fiuri;  Uxonitnsis. 
Hemade  a  second  journey  to  Greece,  but  developed  consumption 
00  the  way  home  and  died  at  Bath  on  the  8ih  of  February  1 796. 
By  his  will  he  bequeathed  his  books  on  natural  history  and 
agriculture  to  Oxford  university,  where  also  he  foundnl  the 
Sibthorpian  professorship  of  rural  economy,  attaching  it  to 
the  chair  of  botany.  He  directed  that  the  endowment  should 
tot  be  appGed  to  the  publication  of  his  Phra  Grtuea  and  Flcrae 
Criuta*  troinmut,  for  which,  however,  he  had  done  little 
beyond  fwilertint  m*m  three  thouMnd  spedse  and  providing 
the  plates.  The  task  of  piN|iaiiii(  the  vorka  wu  undertaken 
by  Sir  J.  E.  Smith,  iHw  inoed  the  two  volttnies  ot  the  jnraAvsMM 
ia  1806  and  1813,  and  six  voliunes  of  the  Flora  Graeca  between 
z8o6  and  1838.  The  seventh  appeared  in  1830,  after  Smith's 
death,  and  the  remaining  thiee  wm  piodnocd  by  John  Undley 
between  iSjj  and  1S40. 

,\nothcr  member  of  the  family.  Ralph  Waux)  Sibthorp 
(i7g»-i879),  a  grandson  of  Dr  Humphrey  Sibthorp,  was  a 
well-known  English  divine.  He  w.as  educated  at  Oxfonl  and 
took  Anglican  orders  in  1S15.  He  beca.me  known  as  a  prominent 
"evangelical"  in  I>oudon,  but  in  1.S41  was  received  into  the 
Roman  Church.  Two  years  later  he  returned  to  the  .\nglican 
Church,  though  he  was  not  readmitted  to  the  ministry  till  1857. 
Finally  he  re-entered  the  Roman  communion  in  1865,  but  on 
his  death  in  1870  he  was,  by  his  own  request,  buried  according 
totheserviceof theEngUahOiurGh.  Hiaekler brother, Colombl 


Chahles  de  Laet  Waldo  Sibthorp  (1783-1855),  represented 
Lincoln  in  parliament  from  1826  until  his  death,  except  for  a 
short  period  in  1833-1834,  and  was  notorious  for  the  vigour  with 
which  he  expressed  his  opinion.s  and  for  his  opposition  to  the 
Catholic  Emancipation  Bill  and  the  Reform  BilL  The  ekiaet 
son  of  Colonel  Sibthorp,  Gekvaise  ToiTEiauui  WaIDO  Sd- 
THORP  (181S-1861),  was  also  M.P.  for  Lincobi. 

SIBYLLIIIB  ORACLES,  a  collection  of  Apocal}-ptic  writinga, 
composed  in  imitation  of  the  heathen  Sibylline  booka  (see 
SiBVLs)  by  the  Jews  and,  later,  by  the  Christians  in  tiuir  elcKta 
to  win  the  heathen  fradd  to  tlueir  faith.  The  bet  that  thgr 
copied  the  form  in  whidi  the  heathen  revelations  were  conveyed 
(&eek  hesameter  vanes)  and  the  Homeric  lanfiiage  is  evidenoe 
of  a  degree  of  atenal  HeDeiikation,  whicb  is  an  important  fact 
in  the  Ustoiy  ol  poab^dlic  Judaism.  Such  was  the  activity 
of  these  Jewish  ana  Giristian  missionaries  that  their  imiutiooe 
have  swamped  the  originals.  Even  Virgil  in  hi-,  ii  urili  Hclogue 
seems  to  have  used  Jewish  rather  th.m  purely  heathen  oradcs. 

The  extant  fragments  and  conglomerations  of  the  Sibylline 
oracles,  heathen,  Jewish  and  Christian,  were  collected,  examined, 
translated  .md  cxfil.iincd  by  C.  Ale,xan<ire  in  a  monumental 
edition  full  of  exemplary  learning  and  acumen.  On  the  basis 
of  his  results,  as  they  have  been  scruiini^.od  by  siliulars  like 
Sthiirer  and  GefTckcn,  it  is  possible  to  disentangle  some  of  the 
different  strata  with  a  certain  degree  of  confidence. 

I.  Book  III.  contains  Jewish  oracles  relative  to  the  Golden 
Age  established  by  Roman  supremac>-  in  the  East  about  the 
middle  of  the  and  century  b.c.  (especially  175-181:  cf.  1  Macc> 
viii.  1-16).  The  evacuation  of  Eg>pt  by  Anliochus  Epiphanei 
at  the  iMMng  ol  the  Roman  ambassadors  suita  the  wamiaf 
addressed  to"  Ofwce  "  (73>-74o)  against  overweeaJag  iBlbitian 
and  any  nttempt  upon  the  Vefy  Cily,  whidi  ii  aoBiciwhat 
•ttaogiiy  cnfoned  by  the  Ibbmhib  Greek  onde, "  Let 
be,  'tis  best  unetined."  Older  than  these  are  the  BahylonlaB 
oracle  (sf-iu)  and  the  Fenian  (381-387).  A  kter  Jewish 
orack  (fMa)  nim  to  tho  «■»  of  the  second  Triumvirate  of 
Rome,  and  the  wiwle  coipiiarton  seems  to  come  from  a  Christian 
redactor. 

1.  Book  IV.  is  a  definite  attack  upon  the  heathen  Sibyl — 
the  Jews  and  Christians  did  no;  aiieniii'.  pass  off  their 
"  forgeries  "  as  genuine — as  the  moulhpicio  of  .\jnjilo  by  a  Jew 
who  s[x!aks  for  the  Great  God  and  yet  uses  a  Cireek  review  (49- 
114)  of  ancient  history  from  the  .^.WTian  empire.  There  are 
references  to  the  legendary  escape  of  Nero  to  Parlhia  (il9>Xt4) 
and  the  destruction  of  Jcruiiolcm  in  A. I).  70  (130-136I. 

3.  Book  V.  contains  a  more  develoixrd  form  of  the  myth  of 
Nero  rcdivivus  in  which  a  paneg>ric  on  him  (137-141)  has  been 
brought  up  to  date  by  some  Jew  or  Christian,  and  eulogies  of 
Hadrian  and  his  successors  {48-51)  side  by  side  with  the  IcCNld 
of  the  miserable  death  of  Titus  in  quittance  Of  Us  deatluctioB 
of  Jeru.salem  (411-413)  which  probably  represents  the  hope  of 
the  zealots  who  survived  it. 

4.  The  remaining  books  appear  to  be  Christian  (some  hetetical) 
and  to  belong  to  the  and  and  jfd  centuriea. 

EoiTioNs.— C.  Alexandre  (Pam,  18412  a  vols.;  1869^  I  vol.); 
Rxach  (Prague,  1891;  text  and  appeiidw  of  •ourees);  Geffchen 
(Leipzig.  H102:  text  with  full  appiratuit  of  variants,  sources  and 
parallel  ;),i-....!.:e-. ;  wt  ;il«i  his  Kompt^xilinn  und  EfUslehungszeit  des 
Uracuia  Sibyihna  (Leipzig,  IQOZ).  An  annotated  Eng.  traju.  was 
underuken  ia  1910  by  H.  C.  O.  foariwstfr.  For  rrfeieBces  to 
modern  literatuiv  see  SchOrer,  GadiidUi  det  iAHschen  VMes,  iu. 
(4th  ed.),  555-59»-  (J-  H  A.  H.) 

SIBYLS  '  (Sibyllac),  the  name  given  by  the  Gre«'ks  and  Romans 
to  certain  •.vomon  who  projihesieii  under  the  inspiration  of  a 
deily.  The  inspiration  manifc-iteil  itself  outwardly  in  distorted 
features,  foaniuiK  mou'.li  und  IratUic  gestures.  llL.r-.-.er  dcK-s  not 
refer  to  a  Sibyl,  nor  docs  Herodotus,  ihe  lirsl  Greek  writer, 
50  far  as  we  know,  who  does  .so  is  Herarlitus  (c.  500  B.C.).  As 
to  the  number  and  native  countries  of  the  Sibyls  much  diversity 
of  opinion  prevailed.  Flato  Only  speaks  of  one,  but  in  course 
of  time  the  number  incraaeed  to  tCO  noooeding  to  Lactantiua 

■  The  wotd  is  usually  dc(lv«f%an  1*  Shifts,  the  Darfe  tatm  ef 
enS^MtC-willof  Cod). 
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(qooting  fram  Vam):  tbe  Babylonian  or  Persian,  the  Libyan, 
tb*  f1mrftf^"'j  tbe  Delphian,  the  Erythraean,  the  Samian,  the 
CnmaMUi,  tbe  HdkapintiiM^  the  Pbiyiien  ead  tbe  TUnuime. 
Tbe  SSbyl  tt  wbma  m  beer  moat  it  the  Eiytbneu,  gencnny 
identified  with  the  Cumaean,  wbQm  Aeneas  consulted  before  his 
descent  to  the  lower  world  (Aeneid,  vi.  to);  !t  was  she  who  sold 
toTarquin  the  Proud  the  Sibylline  Ixjoks.  She  first  ofTcred  him 
nine;  when  he  ixfim'd  them,  she  burned  three  and  offered  him 
the  remaining  iix  at  the  srime  price;  when  he  again  refused 
them,  she  burned  tlirce  more  and  oTi-rni  him  the  rrmaininR 
three  still  ut  the  snnir  ;:r!'.:c.  Tarquin  thcnlxuighl  them  ilhon. 
Ualic.  iv.  6j).  He  entrusted  them  to  the  care  oi  two  patririans; 
after  367  B.C.  ten  custwlians  were  appoinle<l,  five  |>utricians 
and  five  plebeians;  subtiequently  (probably  in  the  tlim-  of  Sulla) 
tbc^  number  was  increased  to  fifteen.  These  ufiK  ,i:s.  at  the 
coaunwKl  of  tbe  MBaite,  oomultcd  the  Sibylline  books  in  order 
to  dlauiw,  aot  maet  ptedictions  of  definite  futue  events,  but 
tbe  iciiiioa*  olncmnces  necessary  to  avert  extraordinary 
ctlaraitia  (iwttilenoe,  earthquake)  and  to  expiate  prodigies  in 
cases  where  the  national  deities  were  unable,  or  unwilling,  to 
help.  Only  the  interpretation  of  the  oracle  which  was  con- 
sidered suitable  to  the  emerj»ency  was  made  known  to  the  piihlir , 
not  the  oracle  itself.  An  important  etTect  of  tht-sc  books  was 
the  grecizing  of  Roman  religion  by  the  inlrodurtion  of  foreign 
deities  and  rites  { worshi|)|>ed  and  i>ra<tised  in  the  Troad)  and 
the  amalgamation  of  national  Italian  deities  with  the  correspond- 
ing GredL  ones  (fully  discussed  in  J.  Marquardt,  Stcalsver- 
mdlMmg,  EL,  1885,  pp.  42,  350,  jSj).  They  were  written  in  hexa- 
meter verse  and  in  Creek;  hence  the  college  of  curators  was 
always  os&istcd  by  two  Greek  intcrj)rcicrs.  The  books  were 
kept  in  tbe  temple  of  Jupiter  on  the  Capitol  and  shared  tbe 
dentnctloo  of  tbe  temple  by  fin  in  S3.  After  tbe  ivitaimtioB 
of  tbe  tenple  tbe  aenate  seat  anboMdon  bi  76  to  Eiythne  to 
eoOect  tbe  ondca  afieab  and  they  bnM|^  back  about  1000 
vencs;  others  were  collected  in  Ilium,  Samos,  Sicily,  Italy  and 
Africa.  In  the  year  ti  B.C.  Augustus  sought  out  and  burned 
a  great  many  spurious  oracles  and  subjected  the  Sibylline  books 
to  a  critical  revision;  they  were  then  placed  by  him  in  the 
temple  of  .Apollo  I'atrotis  on  the  Palatine,  where  we  hear  of  (hem 
Still  existing  in  ad.  363.  They  seem  to  have  been  burned  by 
Stilicho  shortly  after  400.  According  to  the  researches  of  R.  H. 
Klautsen  {Aeneas  und  die  Petuilen,  i8jg),  the  oldest  collection  of 
Sibylline  oracles  appears  to  have  been  made  about  the  time  of 
Solon  and  Cyrus  at  Gergis  on  Mount  Ida  in  the  Troad;  it  was 
attributed  to  the  Hellespontine  Sibyl  and  was  preserved  in  the 
teaqiie  of  ApoDo  at  Gergit.  Tbence  it  passed  to  Erytluae, 
where  it  became  famous.  It  was  this  very  collection,  it  would 
appear,  wUtk  fomd  III  way  to  Cunae  and  fram  Cinue  to 
Rone. 

SowegsBufaieSfliiylliiM  wnmmpnmntAintibtlMkef  Matvels 
atttt  HtiMilm)  of  Phleno  of  Tnllcs  Jiad  caotury  A.D.).  See 
H.  tNels,  SiiyUtnucht  BlaUer  (itop).  On  tbe  aubicct  generally 
•ee  J.  Marquardt  as  above;  A.  Boudrf-Ledgq,  La  Birinatunt 
dam  raniitjuitf  (1879-1882);  E.  Maass,  D*  SSiyBanm  miikihui 
(1879);  C.  Schultcss.  Die  <.%hy!hntsthen  Btdkf  i»  Hm  (189S: 
with  references  to  authorities  in  notes). 

SICAIil,  in  ancient  geography,  generally  regarded  (together 
with  the  £1)^1)  as  the  oldest  inhabitants  of  Sicily.  Sicania 
(the  country  of  the  Sicaui)  and  tbe  Scoli  (f.*:)  or  Siceli  are 
nMntloned  in  Homer  (O^ssey,  zx.  jtj,  nhr.  307),  the  latter 
apparently  being  kwnm  to  tbe  Greeks  as  dawe-dedett.  There 
existed  considerable  difieieaoe  «f  opioioo  among  tbe  ancients  as 
to  tbe  origin  of  tbe  Skad.  ften  the  sbnilaii^  of  name,  It 
would  be  natural  to  identtfy  tbem  with  tbe  SfcuU,  bat  ancteiit 
authorities  expressly  state  that  they  were  two  distinct  peoples 
(sec  Sicily:  History.  iiJ  in/'/).  .At  first  tlu'  ^i:;uiS  1  ccapicd 
nearly  the  whole  of  the  island,  hut  were  gradually  driven  by  the 
Siceli  into  the  interior  and  the  N.  and  N  W.  Tlicy  lived  chiefly 
in  small  towns  and  supported  themselves  by  agriculture.  These 
towns  were  not  subject  to  a  single  king,  but  each  had  its  own 
ruler  and  constitution.  The  most  important  of  the  towns  to 
wliicb  a  Sicanian  origin  can  be  with  certainty  assigned  and 
vfaoae  site  can  be  detennined,  are:  Uyocan  {Mmo  di  Carim), 


taken  and  plundered  by  the  Athenians  during  the  Sicilian 
expedition  (4 1 5  B.C.) ;  OmphakC,  between  Agrigentimi  (GirgetUii 
and  GeiaCrerrafwes);  and  Canuctts  (site  unknown),  tbe  roidence 
ol  tbe  mjrtbical  Sieudaa  Hag  Coeaha,  eonstmctcd  for  bbn  by 
Daedalus  (f  .*.),  to  «bom  be  bad  ghm  dMiter  wbco  poiaucd  fay 
Minos,  king  of  Crete. 

SICARD,  ROCH-AHEROISB  CUCURRON  (i74.-:822),  French 
abt>6  and  instructor  of  deaf-routes,  was  born  at  Lc  Fou&serct, 
Haute-Garonnc,  on  the  loth  of  September  174?.  Educated 
as  a  priest,  he  was  made  principal  of  a  school  of  deaf  niutc-s  at 
li'inicLUx  in  i;;-!').  :ir.i\  \t:  :;'-■".],  nn  1  fic  'leath  of  (he  .Abbe  dc 
rP-lJce  i;see  f.pt:i;),  succccdcti  him  at  Paris.  His  chief  work  was 
his  Lours  d  instrucHon  d'un  sourdmtut  dt  tuitsanee  (1800). 
See  Deaf  and  Dumb.  The  Abb£  Sicard  managed  to  escape  any 
serious  harm  in  tbe  political  troubles  of  1792,  and  became  a 
member  of  the  Institute  in  1795,  but  tbe  value  of  his  educational 
work  was  hardly  wwngnisfd  tM  shortly  before  his  death  at  Paris 
oothe  tothofMay  iSss. 

nCILT  dtaL  SkOio),  an  isltind  9i  the  MediterrBiMan  Sea 
belonging  to  the  kingdom  of  Italy,  and  separated  from  the 
nearest  point  of  the  mainland  of  Italy  only  by  the  Straits  of 
Messina,  which  at  their  narrowest  part  are  about  2  m.  in  width. 
It  is  nearly  bisected  by  the  meridian  of  14°  E..  and  by  far  the 
greater  part  lies  to  the  south  of  .5^°  N.  Its  southernmost  point, 
however,  in  36°  38'  N.  is  40'  to  the  north  of  Poml  Tarifa,  the 
Southernmost  point  of  Spain  and  of  the  continent  of  Eurojjc. 
In  shape  it  is  roughly  triangular,'  whence  the  ancient  poetical 
name  of  Trinacria,  referring  to  its  three promontoriesof  Pelorura 
(now  Faro)  in  the  north-cast,  Pachynum  (now  Paaaero)  in  the 
south-east,  and  Lilybacum  (now  Boco)  in  tbe  west.  Its  area, 
eiduaive  of  tbe  adjaccM  aniaU  islands  iMdflQginf  to  tbe  4»wt^a»4^ 
MeRte,  is,  according  to  the  calcidatioas  of  the  Mflltary  Geographi- 
cal Institute  of  Italy,  sq.  n.;  wbBe  tbe  area  of  tbe  wboit 
compwrUmento  is  9936  sq.  m. 

The  island  occupies  that  part  of  the  Mediterranean  in  which 
the  shallowing  of  the  waters  divides  that  sea  into  two  basins, 
and  in  which  there  are  numerous  indications  oi  fretiuenl  changes 
in  a  recent  geological  period.  The  channel  Ix-twc-en  Cajie  Bon 
in  Tunis  and  the  south-west  of  Sicily  (a  distance  of  So  ni  '1  is, 
on  the  whole,  shallower  than  the  Straits  of  Messina,  being  for 
the  most  part  under  100  fathoms  in  depth,  and  exceeding  200 
fathoms  only  for  a  very  short  interval,  whUe  the  Straits  of 
Messina,  have  almost  everywhere  a  depth  exceeding  1 50  fathoms. 
The  geological  structure  in  the  neighbourhood  of  this  strait 
shows  that  the  island  must  originally  have  been  fomed  by  a 
rupture  between  it  and  the  mainland,  but  that  this  rupture  muat 
have  taken  place  at  a  period  h>ng  anteeedeot  to  tbe  advent  o( 
nan,  10  that  tba  mne  Khef^um  cannot  be  besed  even  on  the 
tiadidon  of  any  such  catastrophe.  The  mountain  range  that 
runs  out  towarris  the  north-east  of  Sicily  is  conposed  of  crystal- 
line rocks  precisely  similar  to  those  forming  the  parallel  range 
of  Aspromontc  in  Calabria,  but  both  of  these  are  girt  about  by 
sedimentary  strata  IvlonginK  in  Jiart  to  an  early  Tertiary  eix«"h. 
That  a  sul)SC(]uenl  land  roruii  xiiu!  rool;  j'i.irc,  however,  1  he 
elevation  of  the  sea-bed  there  is  abundant  evidence  to  ^how; 
and  the  occurrence  of  the  remains  of  African  Quair  rnary 
mammals,  such  as  EUphas  meridionaiit,  E.  anliqutis,  Hip/xh- 
potamus  pentlandi,  as  well  ss  of  those  of  atOI  living  African  forms, 
such  ss  EUphas  afriamus  and  Hyaena  tramta,  makes  it  probable 
that  there  was  a  direct  poet-Ttetiary  conaeilon  alao  with  the 

The  north  ooast  b  general^  atecp  and  dfff-bonndt  and 

abundantly  provided  with  good  barliouis,  of  which  that  of 

Palermo  is  the  finest.  In  the  west  and  south,  and  in  the  south 
part  of  the  east  side,  the  hilh  are  much  lower  and  recede  faribcr 
from  the  sea.  The  co.vst  is  for  the  most  part  flat,  more  rcRular 
in  outline  aivi  less  favmir.Thle  to  shipping,  while  in  the  east, 
•  The  name  T/iiPOApta  w.i.h  no  doubt  «ueeestc"d  by  the  Hpirwil^ 
of  Homer  (which  need  not,  however,  be  Sialy),  and  the  gi-oeraphy 
was  then  fitted  to  the  apparent  mfiin{ny  given  to  the  name  oy  the 
rhange.  Rut  of  these  three  ao-callad  promontories  the  last  is  not  a 
true  nromontor\-,  and  it  Is  mors  aocuiate  to  tnat  SleOy  as  having  a 
fourth  side  on  tine  west. 
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the  mfhMam  sink*  nfiidly  down  t«wafdi  the  CMtera 
baala  of  tbe  Medhenumm,  atieep  ncky  coasts  pnevsil  escepi 
spponte  the  pUin  o(  Catania.  In  the  nefthem  half  of  dds  coast 

the  lava  streams  of  Mount  Etna  stand  out  for  a  distance  of  about 

JO  m.  in  a  line  of  hold  c  lifTs  and  promontories.  At  various  points 
on  the  e;ist.  north  and  wesl  co'sts  ihi  rr  are  cvirlenci's  of  a  rise 
of  the  land  ha\  inK  Uiken  place  within  historical  times,  at  Trapani 
OO  the  west  coast  even  within  the  loth  century.  As  in  the  rest 
of  the  Mediterranean,  tides  are  scarcely  ol)ser\-aljle;  liul  at 
several  points  on  the  west  and  south  toasts  a  curious  usciilation 
in  the  level  of  the  waten,  known  to  the  natives  as  the  marrobbio 
(or  marohia),  is  sometimes  noticed,  and  is  said  to  be  always 
preceded  by  certain  atntosphcric  signs.  This  consists  in  a  sudden 
dw  of  the  sea-level,  occasionally  to  the  height  of  i  ft.,  sometimes 
oocuningooly  once,  soinetiiiieK  repeated  at  intervals  of  a  aiinute 
for  two  hours,  or  eve^  at  Haziara,  when  it  is  moat  fBequeiitly 
observed,  for  twenty-faur  hours  together. 

The  surface  of  Sicily  lies  for  the  most  part  more  than  500  ft. 
above  the  level  of  the  sea.  Calianissetta,  which  occupies  the 
middle  fKjiiit  in  elevation  as  well  as  in  respect  of  geoRraphical 
situation,  stands  iqoo  ft.  aliove  sea  level.  Considerable  mount- 
ains occur  only  in  the  iiunh,  when.  :he  lower  sloi>es  ot  all  the 
heights  form  one  continuous  scrie.*  of  olive  yanls  and  orangerii  .s. 
Of  the  rest  of  the  island  the  greater  part  forms  a  plateau  varyinR 
in  elevation  and  mostly  covered  with  wheat -ticlds.  'Hie  only 
plain  of  any  great  extent  is  that  of  Catania,  watered  by  the 
■<}iinytn^  in  csst}  lo  the  north  of  this  plain  the  active  volcano 
•f  Etna  tiset  with  an  wrfdingly  geatle  dope  to  the  height  of 
d.  fma  a  base  400  sq.  m.  in  emeat.  This  is  the  Ughcst 
devathm  of  the  olind.  The  steep  and  aamnr  cqntaBiDt  ridge 
which  trends  north-eastwards,  and  is  Icoowa  to  aeogiaphcts  by 
the  name  of  the  Peloritan  Mountains,  does  not  iwch  4000  fL 
The  Nebrodian  Mountains,  a  limestone  range  connected  with 
the  Peloritan  range  and  having  an  ea.st  .and  west  trend,  rise  to  a 
somewhat  greater  height,  and  farther  west,  about  the  niii!d!r 
of  the  north  coast,  the  Madonie  (the  only  one  of  the  Kroujis 
mentioned  which  has  a  native  name)  culminate  at  the  height 
of  nearly  6500  ft.  From  the  western  end  of  the  Neiiriidian 
Mouatains  a  lower  range  (in  some  places  umler  1 500  ft.  in  heiglit) 
the  whole  south-eastwards  in  the  direction  of  Cape 
With  the  exception  of  the  Simeto,  the  principal 
perennial  streams — the  Sal.so,  the  Platani  and  the  Bclicc — enter 

the  sea  on  the  south  coast. 

Cfolo^y} — In  Rcneral,  the  older  WtU  cxriir  along  the  northern 
coast,  arid  pri>t;ri-s-n<  l>  !u  *ri  and  newer  iK-tis  are  found  towards 
the  .M-)uth.  I-oldinij,  however,  ha>  l)rought  some  of  the  older  beds 
to  the  surface  in  the  hills  which  lie  to  the  nfirth  and  north-ca»t  of 
Sciacca.  The  Monti  Ptloritani  at  the  north-eastern  extremity  ol  the 
UUnd  consists  of  gneiiw  and  cry»talline  schistB;  but  with  this  ex- 
ception the  whole  oif  Sicily  is  formed  of  Me«azoic  and  later  depoMt». 
the  Tertiary  bed*  covering  hy  far  the  greater  part.  Triassic  rocks 
form  a  discontinuous  band  ,\\<iu^  1  he  iionhi  rn  cfict,  arid  aic  especially 
Well  developed  in  the  neiKhli..urh  "»l  <.l  I'alermo.  They  noeasain 
to  the  surface  in  the  wiutnern  part  of  the  island,  in  the  hiib  whkh 
lie  to  the  north  of  Sti.ieea  and  HiNona.  In  both  areas  they  are 
aceoOHMUlied  by  lurassic,  and  occasionally  by  Crctaceout,  beds; 
butafthe  latter  there  arc  only  a  few  small  patches.  In  the  south- 
eastern part  of  the  island  there  are  aliw  a  few  very  small  outcropr 
of  .Me*<«oic  lM?tls.  The  Eocene  and  Oligoccnc  form  a  liroad  belt 
along  the  northern  ro.i'tf,  very  much  more  continuous  than  the 
Mcsozdic  Ij.uvI.  anil  inini  this  belt  a  branch  extends  southwariiB  to 
Sciacca.  Another  patch  of  considerable  »iec  lies  to  the  east  of 
Piana-Armerina.  Miocene  and  PUogmk  dtposit."*  cover  nearly  the 
whole  of  the  country  south  of  a  line  drawn  from  Etna  to  Marsala; 
and  there  is  also  a  considend>lc  Miooeoe  area  in  the  north  about 
Mistrctta.  Volcanic  Uvas  and  a.shcs  of  a  recent  geolocical  oeriod 
onlv  the  whole  of  Etna  but  also  a  largejMrt  ol  the  Monti 
iMri  H.  the  south.  Small  pawheaoeear  also  at  radrinoaad  lathe 
hiiU  ivorth  of  Sciacca.  .  . 

Owinfc— The  diMte  of  Skily  wismhlw  that  of  the  other  Uads 
hi  the  eatreme  sooth  of  Eunipe.  As  tcganls  temperature,  it  H.is  om 
wana  and  equable  character  which  belongs  to  most  o(  the  Mctliter- 
taaoaa  Mgioa.  At  Palermo  (where  continuous  observ^iticnis  have 
been  made  since  1791)  the  range  of  temperature  Ix'twien  the  mean  of 

•  A  general  account  of  the  gcoVocy  of  the  island  will  l>e  found  in 

L.  BaldMci,  Dmrimm  tHhmat&e  Ma  M  SUtlia  (Rome,  1 8«6). 
whh  mapu  For  fallar  aad  Mer  latwrnathi  referenoe  should  be 
t  to  OO  pabUeathms  of  the  HiBla  Comitato  Gedogioo  dTtalia. 


the  coldest  and  that  of  the  hottest  month  is  little  greater  than  at 
(Greenwich.  The  iiuan  iinijierature  of  Janu-try  (5ll°  K.)  is  nearly 
as  high  as  that  of  October  in  the  south  of  England,  that  of  July 
{/J*  F.)  about  I  warmar  than  the  corresponding  month  at  Green- 
wich. In  only  seven  of  the  thirty  years,  1871-1900,  was  the  ther- 
mometer observed  to  sink  below  the  freeting-point;  frost  thus 
occurs  in  the  island  even  on  the  low  grounds,  though  never  for  more 
than  a  few  hours.  On  the  coast  snow  is  s<  l<lom  seen,  hut  it  does  fall 
CM  ea^ionallv.  On  the  .Madonie  it  liih  till  June,  on  Etna  till  July. 
The  annual  rainfall  except  on  the  higher  mountaiiu  docs  not  reach 
30  in.,  and.  as  in  other  parts  of  the  extreme  south  of  Europe,  it 
occurs  chiefly  in  the  winter  months,  while  the  three  montha 
(June,  July  and  August)  are  almoet  quite  dry.  During  these  montha 
the  whole  rainfall  ilocs  not  exceed  3  in.,  except  on  the  nloprs  of  the 
nniniUainK  in  ihi-  north-»-a»t.  Hence  most  of  the  strc-ams  dry  up  in 
:  in.nKr.  The  ih'.Lf  stuurgc  is  the  sirocco,  which  is  ex|X!rii  iii  i  d  in  its 
most  I  hararteri^tic  form  on  the  north  coast,  as  an  oppressive,  pan  h- 
ing,  hot,  dry  wind,  blowing  strongly  and  steadily  from  the  south,  the 
atmosphere  remaining  through  the  whole  period  of  it.*  duration 
leaden-coloured  and  hazy  in  consequence  of  the  prewnee  of  immense 
ouantilies  of  reddish  dust.  It  <Kcur»  most  (ri-<iuentlv  in  .^pril.  and 
tncn  in  May  and  Septeml>i-r,  but  no  nvinth  i'-  entirely  free  fmni  it. 
Three  days  are  the  longest  jH-rind  for  which  it  KiM:..  I  h.i-  vime  name 
is  sometimes  applied  to  a  moist  and  not  very  hot,  but  yet  oppressive, 
south-east  wind  which  blows  from  time  to  time  OB  the  < 
Malaria  occurs  in  some  parts  of  the  island. 

Flora. — The  flora  of  Sii  ily  is  reniarlcalile  for  its  wealth  of  ( . 
hut,  comparing  Sicily  with  other  i'^iands  that  have  been  long'ae|iar> 
atcd  from  the  mainland,  the  number  <]f  cnilcmic  species  is  not  great. 
I  he  ordi  rs  mr»t  ahuii'i.o.ily  n  jireM  titid  ari'  the  ComposiUif ,  Cruii- 
frrae,  Lahtnttit,  Cat\itpkyiia(e(\f  and  Strophukiruurae.  The  Rosattat 
are  also  abundantfy  represented,  and  among  them  arc  numerous 
species  of  the  rose.  The  general  aspect  of  the  vegetation  of  Sicily, 
however,  Um  Ixi-n  greatly  affected,  as  in  oilier  (Hirts  of  the  Mediter- 
ranean, by  the  introduction  of  plants  within  historical  times.  Beitw 
more  densely  populated  than  any  other  large  .Mc<literranean  island, 
and  having  its  popul.itimi  dependent  chielK  on  thi'  prodm  tf  of  the 
soil,  it  is  necessarily  more  extensiwly  ctili  i\ vited  than  any  other  of 
the  larger  istamis  referred  to,  and  many  of  the  otijects  of  cultivation 
are  not  origiiuiUy  natives  ol  the  island.  Not  to  mention  the  oli%'e, 
which  must  have  In-en  introiluccd  at  a  remote  (wriod,  all  the  members 
of  the  orance  trilie,  the  agave  and  the  prickly  pear,  as  well  as  other 
plants  highly  c  h.jractrriNiii  of  Sii  ilian  scenerv'.  nave  been  introduced 
sirii  !■  ihr  lH-,:inniiv,;  "\  t  i  Itrisli.tn  era.  W  ith  res|K'<'t  t*'  \<'>;i-tati<in 
and  cultivation  thri-e  zones  may  be  distinguisheil.  The  first  reaches 
to  about  ifKio  ft.  above  sca-levcl,  the  upper  limit  of  the  nu^mlicrs 
of  the  orange  tribe;  the  n-cond  .ascends  to  about  ^300  ft.,  the  limit 
of  the  growth  of  wheat,  the  vine  and  the  hardier  evergreena;  aad 
the  third,  that  of  forests,  reaches  from  about  3300  It.  upiwaidSL 
liut  it  is  not  merelv  height  that  determines  the  general  rhararler 
of  the  veKi  taticn.  t  he  cultivated  tree-;  of  Si<  ily  mo-.iK  detruind  fuch 
an  amount  of  moisture  as  can  be  obtained  only  on  the  mountain 
slopes,  and  it  is  worthy  of  notice  that  the  structure  of  the  mountains 
is  peculiarly  favourable  to  the  supply  of  this  want.  Tlie  linu^tones 
of  which  tney  arc  mostly  composed  act  like  a  sponge,  absorbing 
the  rain-water  through  their  innumerable  pores  and  fissures,  and  thus 
storing  it  up  in  the  inierinr,  afteruards  to  allow  it  to  well  forth  in 
springs  at  var.nuii  eleval  inns  hm rr  d  lu  n.  I n  this  way  the  irriRation 
which  is  absolutely  inilisjjensaole  for  the  members  of  the  orange  tribe 
during  the  ilry  s<>ason  is  greatly  facilitated,  and  even  thi»e  trees 
for  wnith  irriijntion  is  not  so  indit>pensablc  receive  a  more  ample 
supply  of  moisture  during  the  rainy  season.  Hence  it  is  that, 
while  the  plain  of  Catania  is  almost  treelcw  and  trcc-eultivation  is 
comparatively  limited  in  the  west  and  south,  where  the  extent  of  land 
under  1600  ft.  is  considerable,  the  whole  of  the  north  ami  niTth  east 
coast  from  the  Bay  of  C'astellammare  round  to  I'atania  is  an  <  ndltss 
succession  of  orchards,  in  which  oranges,  citrons  and  lemons  altei  n.ite 
with  olives,  almonds,  pomegranates,  figs,  carob  trees,  pi.-.tachios, 
mulberries  and  vines.  The  limit  in  height  of  the  olive  is  about 
3700ft., and  thatofthevineabout  3500ft,  The  lemon  is  really  gi;own 
upon  a  bitter  orange  tree,  crafted  to  bear  the  lemon.  A  ron.sider- 
able  silk  prwluclion  deiH-nds  on  the  cultivation  of  the  mulberry  in 
the  neighimurhofxl  of  >fes<^ina  and  CatanUl.  .'Xmonff  other  trees  and 
nhrul-  in  ly  \*-  nu  ntiuniHl  the  sumach,  the  date-piilm,  the  plantain, 
various  bamboos,  cycad*  and  the  dwarf-palm,  the  last  of  which 
grows  in  •oniB  oarta  of  Sidly  SMre  profusely  than  an>'whcrc  else, 
and  in  the  desolate  region  in  the  aouth-west  yields  almost  the  only 
vcfctafale  pradnct  of  importaaefe  The  ^mrivDMMX.  the  tallest  of 
Enropean  gnaaea,  is  laigely  grown  for  vinMtahH. 

Population  —  The  am  ?.vA  p<ipulation  of  the  several  provinces 
arc  shown  in  the  table  on  the  next  page.  Thus  between  1881  and 
loot  the  iKjpulalion  increased  at  the  rate  of  ao-S%.  The 
average  density  is  extremely  high  for  a  country  which  lives 
almost  exclusively  by  agriculture,  and  is  much  higher  than  the 
avcnige  for  Italy  in  general,  }q3  per  sq.  m.  In  190$  the  popula- 
tion was  3,568,124.  the  rate  of  increase  being  4*4%  V 
annum;  tlie  low  tate  is  due  to  enigiation. 
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•  In  1861,  3.393414;  in  i«7«.  3.584.099- 


The  chief  towns  in  each  of  thtse  pnn  inn  a,  with  their  communal 
popubtions  in  1901,  arc  a»  follow:  CaJl^tnasetUi  (43.OJ3),  Castro- 

tio\-anni  (26,081).  Pi;izza  Armcrina  (24.119),  Temnova  (23,019), 
an  Cataldo  (18,090):  Cala»ia  (146.J04),  (Jalugironc  t44-527J> 
Acirealc  (35,303).  Ciarre  (26,194).  Patcrai  (22,857),  Leonfortc 
(21.236),  Bronte  (20,166),  Viziim  {18^13).  Agira  (17.634).  Nico^iia 
(15,811).  Grammichcic  (15,017);  Girgtnti  (24,^-^;,  Cinii.^tti 
(24.687).  S<-iji-a  :24.(^5).  Licata  (22.993).  Favara  >:  jjd        :  M,\\ut.a 


(l?,l2qj.  CorUmiic  {1S.350),  Ccf.^Iii  (14.518);  Syracti-v  iii.Xo:) 
MoJita  (49.951).  RagUJia  G2453),  Vittoria  (32,219).  Comiso  (25,»37), 
Noto  (22,2)i4),  I^ntini  (17,100),  Avola  (16,301),  Scicli  (16.220), 
Palazzolo  .•Xcn'ide  (15.106);  Trapani  (61448),  Marsala  (57.824), 
Alcamo  (5I,79H),  M<mtf  S.  (".inli.iiio  (29,824).  Castclvctrano  (24.510), 
Castcllammare  G'llfo  (20,665),  M;vuara del  Vallo  (20,044),  Salcrai 
(I7.I59). 

The  architpiscopal  sees  (the  sufTragan  »«■».  if  any.  being  placed 
after  each  in  brackets)  arc  Catania  (Acirvalc),  Nit!u>iiui  (Lii»ari, 
Nicosia,  Patti),  Monicatc  (Caltanissetta,  Girgcnti),  Palermo  (Ccfalik, 
Muua,  TiapiMi),  Synoin  (Calta^raw,  Noto,  Pnia  Anncrina). 

itfrjniftwK.— Scily,  fannaly  colled  the  gnnaiy  of  Italy,  ex- 
ported grain  until  the  end  of  the  l8th  century.  Now,  although  the 
taUnd  still  produces  every  year  some  15  million  bushils,  the  supply 
Turrly  suffices  for  the  consumption  of  a  [xiniilation  of  which  bri'acl 
is  alniiist  the  exclusive  diet.  The  (allin^j-utT  in  the  exportation  of 
ccri'aK  is  not  a  conscfiucncc  of  any  decadence  in  Sicilian  agriculture, 
but  rather  oi  the  increase  of  population,  which  BMfly  doubled 
within  the  19th  centur>-.  Two  tyixs  of  agricultnre  prevail  in 
Sicily — the  extensive  and  the  intenr.Ke.  The  former  covers  mainly 
the  inteiiar  iif  the  isUnd  and  hall  the  siiuthern  cixist.  while  the 
latter  is  grnerally  adopted  on  the  eastern  and  northern  coasts. 
Lailge  holding)!  (rf  at  least  500  hectares  (a  hectare  equal*  about 
3}  acres)  are  imiispenaable  to  the  profitable  pursuit  01  extensive 
agriculf  ire.  Tln  sv  hoUinga  are  usually  called  tndi  or  tatifondi. 
Tncir  oronrieiurs  alternate  the  cuttiyation  of  wneat  with  that  of 
barley  and  Ixani.  During  the  year*  in  which  the  soil  is  allowed  to 
lie  fallow,  the  gra^  and  wefds  which  spring  up  M.-rve  a«  pa-luie  (or 
cattle,  but  the  poverty  of  the  (Msturc  is  such  that  at  le^ut  two 
hertaies  arc  required  tor  the  maintenance  of  every  animal.  Tlii* 
pomty  is  due  to  ttte  tack  of  rain,  which,  thoui^h  attaining  an  annual 
■acnge  of  29  in.  at  Palermo,  rvaches  only  21  m.  at  SynieuMe  on  the 
eaat  coast,  and  about  19}  in.  at  Caltanissetta.  on  the  cenlral  high 
plateau.  The  system  of  cxtenave  cultivation  proper  to  the  latijowii 
tfives  an  annual  average  gHM  fttum  of  •boUt  300  lllB  per  hectare 
(£3,  4s.  ^d.  per  acre). 

Intensive  agriculture  in  Sicily  is  limited  to  fruit  trees  and  fruit- 
betfinc  plants,  and  is  not  combined  with  the  culture  of  cereals  and 
vegetables,  as  in  central  and  parts  of  northern  ftalv.  Originally 
the  Sicilian  system  w.vs  perhaps  due  to  cliiiutic  diflicultits,  but 
now  it  is  recognized  in  most  cases  to  be  more  rational  than  com- 
bfaMd  d^on.  Loffe  ecteuta  of  hmd  along  the  coaMs  are  therefore 
excloiively  cultivated  as  vineyards,  or  as  olive,  orange,  and  lemon 
groven.  VitMf>'ar<1s  give  an  annual  );''>•■•'  redini  of  iK-lwwn  /ii 
and  £13  p«T  acre,  ami  niari,;e  .uiil  leiiv.ri  ^roM-s  U-tw<m  £.52  and 
f4H  per  acne.  The  by -proiUicis  of  the  I'ltrus-es^  iiees,  c  Mrate  of 
Rmc,  iSiC.  are  ali">  of  wime  imfwrtanco.  Much  damak;e  is  ihme  by 
the  olive  tiy.  VeKCtabk-*  aa-  grown  chiefly  in  the  neighbourhood 
of  large  cities.  Almonds  arc  freely  cultivated,  and  they  seem  to  be 
the  only  trees  susceptible  also  of  cultivation  u|x)n  the  latifandi 
tojerhcr  with  prain  A  larve  ex[x}rt  trade  in  almonds  is  carrie<l  on 
with  north  and  central  luirij|»L'.  Haiel  nuts  are  grown  in  wixmIs 
at  a  level  of  more  than  1200  ft.  atx)\'c  the  sea.  These  also  arc  lareely 
asported  to  central  Euiope  for  use  in  the  manufacture  of  chocolate. 
The  locust  bean  (usc^  for  forage),  fi^s,  and  jx^aches  are  widely  grown, 
while  in  certain  special  lones  the  pistachio  and  the  manna-asn  yield 
rich  returns.  On  the  more  liarren  moiI  the  sumach  ahnib.  the  Iraves 
of  which  are  ui<e<l  for  tanning,  anrl  the  nrickly  near  grow  frM'Iy.  The 
latter  fruit  constitutes,  with  bread,  tlic  staple  food  of  the  poorest 
part  of  the  rural  population  for  several  months  in  the  year.  The 
cnhivatkm  of  cotton,  which  spread  during  the  American  War  of 
~  '  ,  ia  now  ran,  since  it  has  not  been  able  to  whhatattd  the 
of  nan  fanraund  eoantries.  Att  thaw  bninrhai  af 


intensive  cultivation  yield  a  higher  tfcm  return  than 
that  of  the  extensive  svstem.  Along  (he  coast  landed 
property  is  as  a  rule  brotcen  up  into  small  holdings, 
usually  cultivated  by  their  owners.  There  is  possibility 
of  great  development  of  market-gardening. 

Climatic  conditions  prevent  cattle-raians  in  Sicily 
from  beiflf  oi  pimpMiMnMi  iMKhittltiiV  » >>>  central 
Italy.  The  total  Dumber  of  buHadca  in  the  island  la 
calculated  to  be  less  than  300,000;  and  although  the 
ratio  of  consumption  of  meat  is  knr  in  propamoA  to 
the  population,  some  of  the  cattle  for  sfaughter  have 
to  be  imported.  Sheep  and  giu'.s,  wliii Mil;  i-.',  more 
easily  on  scanty  pasturage,  are  reLiiively  more 
numerous,  the  Mai  MHMier  being  calculated  at 
700,000.  Yet  fhe  wool  liai  wH  ia  scarce,  and  the  pra> 
durtion  of  butter  a  negligible  cjuansity,  though  tnerc 
la  abundance  of  liie  iirin(i|kd  jmxIiHt  iif  Sicili.iri  pasture  lamis, 
cheese  of  varioun  kinas,  for  which  there  is  a  lively  local  demand. 
The  Sicilian  rare  of  hofiea  would  be  good- hut  that  it  is  not  prolific, 
and  has  degenerated  fat  conKOUtDCC  of  ioauflkient  nouriahnteiit  and 
overwork.  A  better  breed  of  horses  is  beirts  obtained  by  mora  care- 
ful selection,  and  by  crossing  with  Arab  and  English  stallions  imponed 
by  thi-  ((''ivi-rnment.  Donkeys  and  mulcs  of  vatious  brecda  are  goodt 
'  >    '   tier  were  they  not  '    — ' 


U'iiire  attaining  full  maturity. 

hoTCiii. — The  abienoe  of  fanatai  which  cover  hardly  3%  of  thi 

tot.il  area  of  the  island,  constitutes  a  serious  obstacle  to  the  pros- 
IK'rity  of  Sicilian  pastoral  and  agrarian  undertakings.  The  few 
remaining  forests  are  almost  all  RroufK-d  .around  Ktaa  and  upon  the 
high  zone  of  the  Madunian  Mountains,  a  ranee  which  rises  40  m. 
west  of  I^lenno,  running  parallel  to  the  northern  cuitKt  almost  as 
far  as  Messina,  and  of  which  many  peaks  re;uh  nearly  6ono  ft.  above 
the  sea.   Here  they  are  chieftr  OOOUIOsed  of  oaks  an^  chestnuts. 

In  that  part  of  the  islana  wWcfi  is  cultj>'ated  intensively  some 
100  million  gallons  of  wine  arc  annually  produced.  Had  not  the 
phylloxera  devastated  the  vinejanls  durl:i^  the  last  decade  of  the 
I9lh  century,  the  production  woukl  be  considerably  higher;  7,700,000 
gallons  of  oilva  oB  and  1500  ariUioii  pwataa  and  laaoaa  an  abo 
produced,  hesidea  tfia  tilliei  minnr  [nodotla  abawa  iafatiad  to.  Tha 
zone  of  the  lalifondi,  or  eateoriva  cuhiue,  yieUa,  faerides  wheat, 
nearly  8,000,000  bushels  of  barley  aad  beana  every  year. 

Mining. — The  most  important  Sicilian  mineral  is  undoubtedly 
sulphur,  which  is  luin,  i  (  r-ncijially  in  the  provinces  of  Callani.vietta 
and  Girgenti,  and  in  minor  quantities  in  those  of  Palermo  and 
Caunia.  Up  to  18^  the  sulphur  industry  was  ia  •  atBM  of  criaia 
due  to  the  competition  of  pyrites,  to  the  subdivision  of  the  mines, 
to  antiquated  methods,  ami  to  a  scries  of  other  cause's  which  oc- 
casioned violent  fwcilbtions  in  and  a  continual  n-dui  tii n  uf  prices. 
The  formation  of  the  Anglo-Italian  sulphur  svndicatr  arrested  the 
downward  tendency  of  prices  and  increast-<l  iIh-  nuiput  of  sulpliuf^ 
so  that  the  amount  exported  in  1899  »a.s  424,018  tons,  wortil 
£l>73'r47Si  whereas  some  yeart  previously  the  ^■alue  of  sulphur 
cxpiMted  had  hardly  been  £Hoo,ono.  Nineteen-twcntieths  of  the 
vilphur  ronsume»l  in  the  world  was  formerly  drawn  from  Sicilian 
minis,  uhile  some  SO,000  persons  were  employed  in  the  cxtrae- 
tiun,  manufacture,  transport  and  trade  in  the  mineral.  But  the 
devcloprocnt  of  the  United  States  sulphur  industry  at  the  beginning 
of  the  30th  century  created  considerable  ditlicultics,  including  the 
practical  loss  of  the  United  States  market.  In  1906,  when  the  con- 
cession to  the  Anglo-Sicilian  Sulphur  Company  was  about  to  expire, 
the  government  decreed  that  it  should  be  formed  into  an  obligatory 
syndicate  for  a  term  of  twelve  years  for  (he  control  of  all  suliihur 
produced  in  Sicily,  and  exempted  from  taxation  and  legal  dues, 
toreiKn  companies  established  in  Italy  to  exploit  industries  in  which 
sulphur  is  a  pritKinal  dement.  Itie  Bank  of  Sicily  was  further 
obliged  to  make  affvanci-s  to  the  sulphur  industry  up  (o  foitr  fifths 
of  Ine  value  t>f  the  sul;)liiir  de|>o»il<-<1  in  the  wan  houNi  s.  The  ex- 
ports of  sulphur  in  December  1906  were  17.534  tons,  as  compared 
with  40,713  tone  in  190$:  in  the  year  190*  the  total  fiadiieiloa  mm 
3,391,710  tons  (value  about  £1.333,339)  and  total  cipMla 
508,980  tons.  ascompamJ  with  470,341  tons  in  1905. 

,^nolhrr  Sicilian  mineral  indu»lry  is  thai  of  common  salt  and  roclt- 
salt.  The  former  is  distilled  from  s<-a-watrr  n«ir  Trapani,  and  fhe 
latter  obtaimil  in  smaller  tjnantiiie-s  from  minen.  The  two  branches 
of  the  industry  yiclde<J  in  1899  about  180,000  tons  per  annum,  worth 
£80,000,  while  in  1906  about  300,000  toas  were  made  at  Trapani 
alone.  About  half  this  quantity  is  exported,  principally  to  Norway. 
Besides  salt,  the  asphalt  mining  industry'  may  Im-  mentioned.  Its 
centre  is  the  province  of  Syracuse.  The  value  of  the  annual  output 
is  about  £40^000,  and  the  exports  in  1906  amounted  to  nearly  103,000 
tons.  PmaiBa  atono  ia  afao  aanjitwl  ton  Lipaa  (it^o  tona  in 
1904). 

Other  Industrits. — Deep^ca  fisheries  give  emptoyment  to  some 
twenty  thousand  Sicilians,  who  exercise  their  callin|t  not  only  off  the 
masts  of  their  i.»larKl.  but  along  the  north  .AfrK-an  »hore,  from 
Morocco  to  Trifxili.  In  1H04  ithe  last  yt  ir  r  ir  which  accurate 
Statistic*  have  been  issued)  350  hshing  smacks  wen-.in  active  service, 
gilriog  a  catch  of  3480  tons  of  fish.  Approximately,  the  vahtt  of  tha 
aanual  catch  may  be  reckooed  at  from  £,600,000  to  £iMXMMm.  Duiiag 
1904  tha  cval  liabefioi  amphqwd  9S  vamalB  with  1138  na:  ti» 


Digitized  by  Go 


SICILY 


»3 


profits  were  about  £75.164,  the  expenxm  being  £61,664.^  Themnfre 
divers  broughl  up  siK>nm'!»  vaUiv<l  at  £24,630.  The  eatilllUed luuls 
ol  tunny  fi<ih  wcrv  5534  tons,  v.ilnrc!  at  ft  10.324. 

The  majority  of  the  scanty  Sii  ilinti  i:iiUi»lrH-s  are  directly  ron- 
Mcted  with  various  braochcs  of  agritulturi-.  Such,  for  instance, 
it  the  preparation  of  the  elements  of  citric  acid,  which  it  manu- 
factured at  an  establishment  at  Medina.  Older  and  more  flourlshini; 
b  the  Marsala  industry-.  Mar^la  win<-  1=  ;i  proilurt  of  the  wi-^trrn 
vineyanls  situated  Blichtly  atiovc  t<.a  l.  '.  l.  In  1  >«)9.  \»-inc  »a» 
cxpo<rte<J  to  the  value  of  more  than  ^i2o/xx>,  while  in  1906.  34,otto 
pipes  of  the  value  of  lySi  ,300  were  shipped.  The  qmotitjr  CPMinurf 
in  Italy  iti  far  greater  than  that  exponctl  abroad. 

Another  floitfiiiiiag  Siciliu  indukiy  carried  on  by  a  tarce  number 
of  small  hoOMt  b  that  of  piwervirm  veceubks  in  tins,  .\rtichokes 
and  tomato  KHirr  are  the  f>rinri|wl  of  the«ie  priMlucts.  of  which 
several  dozi.  n  niilli  ir.  lui.  an*  ,ttuiii.iU\'  .'Xjxiilf*!  (rimi  Su  iK'  to  tlic 
Italian  mainland,  to  Germany  and  to  Niulh  .'\infrica.  Manu- 
factorial  of  fnmiturc,  carriages,  glo^'c*.  matches  and  Inilier  cxiat 
ill  iiHfa  mndMr  in  the  llUno.  Thev  an,  as  a  rule,  Mian  til  eictetii, 
Md  we  managed  by  the  owners  with  the  hrip  of  fivr,  ti-n  or  at  mi>«.t 
IWCBty  Worltmcn.  There  arc  several  k'^"-'*  works  at  r,il.  rni<i,  a 
cotton  dyeing  works  at  Messina,  and  a  larKc  metal  foundry  at 
Palermo.  Large  shipbuilding  yards  and  a  yard  for  the  construction 
of  trams  and  railway  carriages  have  been  constructed  in  the  latter 
dty.  There  are  dry  docka  both  at  Rilemio  and  Messina. 

GtmmMnieations. — Before  i860  there  was  no  railway  in  Sicily. 
The  total  U-nnth  of  Sicilian  railways  is  now  890  m..  all  ffngle  lines. 
Their  con.»lrLicti;m  was  remit  ri-'il  vi  r%'  costly  by  the  mountainous 
character  of  the  island.  They  formed  a  separate  system  (the  Rcte 
SknW  WttHhl  1906.  like  the  rest  of  the  railways  of  llalv.  tbcjr  passed 
into  tbe  Imult  of  the  state,  with  the  exception  of  tlw  line  round 


Mount  Etna  and  the  11m-  from  f'aUrmo  to  Corlione.  Aleasina  is 
connected  with  the  ntilw.iy  system  of  the  iti.iiiil.i;iil  by  ferrjr-boais 
from  Villa  S.  Giovanni  ami  Rej^gio.  on  which  (he  ihrouKh  earria^;cs 
are  conveyed  across  the  Htrait:<.  Krcim  Me^isiiia  line.><  run  alonij  the 
northern  coast  to  Palirnu),  and  alontf  the  e;i,i(  ci>ii»t  via  t  alaiiw  to 
Syracuse:  the  latter  line  ii  prolonged  alurtg  the  south  of  the  islaml 
(sometimes  approachina,  jometimes  Icavins;  the  Coa^l)  via  Caniratti 
as  far  as  .XraRona  Cahlare,  Girjtenti  anil  Porto  F.m|»-f)o<  Ic  From 
Caianla  another  line  runs  westwaril  ihrouKh  the  ri-ntrr  o!  the  i-land 
via  S.  Catcrina  Xirbi  (with  a  braiKh  to  Canicatti)  to  Koccapaluinba 
(with  a  branch  to  Angom  CddM^  nd  tham  Mnlnmfdi  to 
Termini,  on  the  line  between  Memlna  tad  l^dermo.  TUi  la  the 
direct  route  from  Catania  to  Palermo.  From  Catanift  kogias  the 
line  rounil  Etna  following  its  south,  west  and  northcfll  almea,  anri 
ending  at  (iiarre  Kiposto  on  the  east  coast  railway.  From  valsavoia 
(14  m.  S.  of  Catania  on  the  line  to  Syracuse)  a  branch  line  runs  to 
Outagirone.  From  Palermo  a  line  runs  southwards  to  Corleonc  and 
S.  Carlo  (whence  there  are  diligences  to  Sciacca  on  the  south  coast) 
and  another  to  Castelvetrano,  Marsala  and  Trapani.  going  first 
almost  as  far  a>  the  south  coast  and  then  runnint;  firiit  west  and  then 
north  a!i>rij;  ilic  we-i  1  ikist.  The  only  part  ol  the  i  i;.ist  of  the  Lsland 
which  has  no  railways  ia  that  purtion  of  the  south  coast  between 
Porto  Empcdocle  and  Castelvetrano  (Sciacca  lies  about  midway 
between  these  two  points),  where  a  road  already  cxiats,  and  a  railway 
is  projected,  and  tAe  pfocipttoua  north  coast  between  {Palermo  and 
Trapani.  A  Meam  tramway  runt  from  Metmna  to  the  Faro  at  tbe 
north-cast  extremity  of  the  island,  and  thence  alon^  the  nor'h  eoiist 
to  Barcelona,  ami  anoilt<-r  al'M^n  the  east  cxjast  fi  1-;  M- -  a  to 
Giampilieri:  while  the  island  is  fairly  well  provideil  witli  lii^h  roads, 
but  i.s  very  backward  in  rural  coinrounicatioas,  there  being  only 
34J  yds.  of  road  per  st^,  m.,  as  compared  with  1480  yds.  in  nortn 
Italy.  The  ctmtmunications  by  sea,  however,  are  at  least  as  imjiortant 
as  thoae  by  land,  c\-en  for  passengers.  .A  steamer  le  i\es  Naples 
every  night  for  Palermo,  and  vice  versa,  the  journey  (Jc.M  m.) 
being  done  in  1 1  hours,  while  the  journey  by  rail  (438  m.),  including 
the  crossing  of  the  Straits  of  McsBina  takes  19I  hours;  and  the 
weekly  steamer  from  Naples  to  Measina  (Sl6  m.)  takes  13  hours, 
while  the  journey  by  rail  and  ferry  boat  (19a  takes  14  hours. 
Palermo,  %tes»!na  and  Catania  are  the  most  important  harbours, 
the  I ormer  twiiiu  one  of  the  two  headquarters  (tne^ Other,  and  the 
main  one,  is  Genoit)  of  the  Naviganonc  Ccncralc  Italiana,  and  a  port 
«f  can  for  the  steamers  from  Italy  to  New  York.  Emignnta  to  ihi- 
number  of  37,656  left  Palenno  direct  for  New  York  in  1996,  ami 
no  leas  t^n  46.770  in  1905.  while  others  emharkcd  at  Mes.sina  and 
Naples. 

The  movement  of  trade  in  tbeae  three  pons  may  be  shown  by  the 
following  taMe 


Palermo. 

Meiwina.' 

Catania, 

1900 

1904 

1906 

Tonnage  of  shipping 

„         gejod^  landed 
„  shipping 
„        goods  landed 
»hippii»« 

1 .658.848 

2,298.054 
445.036 
a.403.8.5i» 

1,683,244 
213.624 
2,265.381 

3«5.414 
a. 574.87 2 

«. 345.954 
a35.575 
'  .5<>3.678 

309.514 
1.542.520 

^_The  hijh  proportion  of  shipping  enteri ^^l^'^'^^  is^uc  to  it* 


Of  the  other  harbours,  Porto  Empe»locIe  and  IJcata  share  with 
Catania  mo^t  of  the  sulphur  ex|M)ri  tr.ule.  and  the  other  ports  of 
note  are  Marsala,  Trapani,  Syrai  use  (wliii  h  sh;ires  with  the  road- 
stead of  Mazurelli  the  asphalt  exjiort  trade).  The  t.)tal  impfjrtation 
of  coal  in  1906  amounted  to  519478  tons,  practically  all  Uriti»b. 

In  1904.  75,779  Sicili;ins  were  registered  as  soamca.  Md  liO 
steamshifM  with  a  grocss  tonnage  of  145,702  were  registered  In 

Fxoneimit.  InlriUclual,  and  Moral  Conditions. — As  a  general  rule, 
tniilr  and  the  increase  of  production  have  not  kept  jiace  with  the 
dcvck^imcnt  of  the  ways  of  communication.  The  poverty  of  the 
Skaiaa  nnfwktkm  la  awwmmfJ  by  the  unequal  distributioB 
of  wnltll  among  tlie  lERmnt  classes  of  society.  A  small  but 
comparatively  wealthy  class— composed  principally  of  the  owners 
of  latifondi — resides  habitually  in  the  large  cities  of  the  island, 
or  even  at  Naples.  Rome  or  Paris.  Yt  i  even  if  all  the  wealthy 
landowners  resitlcd  on  their  est.iii^,  (heir  numbi-r  would  jujt  l)e 
sufficient  to  enable  them  tc  pLiy  in  local  public  life  a  part  corre- 
■popding  to  that  of  the  Knclish  gentry.  On  the  other  hand,  the  class 
which  would  elsewhere  be  called  the  middle  class  is  in  Sicily  ex- 
tremely poor.  The  origin  of  most  of  the  abuses  which  vituite  Sicilian 
[juhtical  life,  and  of  the  frequent  siand.ils  in  the  representative  local 
administrations,  is  to  lie  found  in  the  straitened  condition  of  the 
Siciliaii  middle  ctasacs. 

Emigration  only  attained  serious  proportiona  within  the  last 
decade  of  the  19U1  century.  In  1897  the  permanent  emigration 
from  the  isUind  was  15,994.  in  1898,  21,330,  and  in  1899,  2.1,604. 
Since  then  it  h.i.s  much  increased:  in  l<K>,5  the  emigrants  numbered 
io().o<m,  ami  in  1006.  127.000  {3-5 '  „  of  the  iMjuiUtKinl.  Of  these 
about  thrrs-fourins  would  be  adults;  but  tnc  population  has  in- 
creased so  fast  «•  ann  tlaii  to  onver  tiw  dnliriinry  witfc  tkt  di^ 
advantage,  however,  that  In  three  years  aao  w>  workers  were  replaced 

by  x^o.ttno  infants. 

The  Tiioral  anil  intellectual  difects  of  Sicilian  socielv  are  in 
part  results  of  the  economic  difliculiies.  and  in  part  the  eiTret 
of  bad  customs  introduced  or  maintained  <luring  the  lone  jx-riud 
of  Sicilian  isolation  from  the  test  of  Kurotx-.  When,  m  i860, 
Sicily  was  incorporated  in  the  liallan  kingdom,  luirdlv  a  tenth  01 
the  poptilation  could  read  and  write.  l.'|>on  the  eon.jilctio.-i  ol  unity, 
elementary  schouU  were  founded  everywhere;  but,  ihor^h  education 
was  free,  the  indigence  of  the  peasants  in  some  regi,ins  prevented 
them  from  taking  full  advantage  of  the  opportunities  offered. 
Thus,  even  now,  (0%  of  the  SidliuieaoKriBtaoone  np  for  miiiury 
service  unable  either  to  read  or  to  Wfttb  Smmdary  and  superior 
education  is  more  difTusi>ii.  The  pupib of  the  aeooadajy  adlOQlt  fal 
sinly  numU'r  3  94  |m  r  icxx).  the  maxiBMMii  being  64o  in  Lignite 
and  the  minimum  1-65  in  Basilicata. 

Brigandage  of  the  classical  type  has  almost  disapixvimj  from 
Italy.  The  true  brigands  haunt  only  the  most  remote  and  most 
inacceasible  mountains.  Public  sccunty  is  better  in  the  east  than 
ill  the  w-est  portion  of  the  island.  Criminal  statistics,  though  slowly 
diminixhtng,  arc  still  high — murders,  which  aie  the  most  fn-cjuent 
crime^^,  having  been  37  per  100,000  inhabitants  in  1897-1898  and 


3S*2A  per  100,000  in  19OJ,  as  against  a-57  in  Lomt>ard> ,  2-00  in  the 
mtnet  of  Veaetia,  4«9»  Si  Tiiiaagr  MKrS'a4  in  Piedmoni .  Violent 
itilta  with  InBlrliiiB  «f  aeiinaa  wminda  are  also  frequent.  Thia 


t  in  Piedmont.  Violent 
-  ^  ^le  also  frequent,  Thia 
to  oranmlt  bloadsbed  ia  lafgdv  attributable  to  tbe  nati* 
of  the  Mafa  teJh).  (G.  C.  C:  G.  Mci  T.  Ai.) 

HiSIOIT 

Tbe  geographical  position  of  Sidly  led  almost  as  a  matter  of 
necessity  to  its  historical  position,  as  the  meeting-place  of  the 

nalioits,  the  ballle-field  of  contending  races  < nedi  l\;r 
this  reason,  too,  Sicily  was  never  in  historic  limes  nor,  n  sct  nis, 
in  prehistoric  times  either)  the  land  of  .1  single  tialiun:  her 
history  exists  mainly  in  its  relation  to  the  history  of  other  lands. 
Lying  nearer  to  the  mainland  of  Europe  and  nearer  to  Africa 
than  any  other  of  the  great  Mediterranean  islands,  Sicily  is, 
ne.\t  to  .Spain,  the  coniiectinK-link  between  iSu'se  two  (luartcrs 
of  the  world.  It  stands  also  as  a  breakwater  between  the  cistern 
and  western  divisions  of  the  Mediterranean  Sea.  In  prehistoric 
times  those  two  di^-isions  were  two  vast  lakes,  and  Sicily  it  a 
surviving  fr.igment  of  the  land  which  once  uniu-d  the  tWO 
continents.  That  Sicily  and  Africa  were  once  joined  we  know 
only  from  ino<icrn  si:ieiititic  research;  that  Sicily  and  Italjr'WCn 
once  joined  is  banded  down  in  IcgRid.  Sidly  then,  compai»> 
tivdy  near  to  Africa,  but  mHch  Bwcr  to  Evnpe,  baa  beea  • 

RtttiiMWiaw  lanA .  itMt  mmm  awijallw  t— mImi  mwtA  ot 

fnnAfiM.  fa  1—  beea  «  pait  el  mmm  Bmap^  brt  »  part 
wbfcb  baa  bad  qiedally  dose  nbtitm  with 
It  has  stood  at  vaitous  tines  in  dose  oonacx 
Africa  and  Spain;  bat  iu  closest  connexion  hss  bssa  nitli 
Italy.  SlIB  tbe  history  of  Sicily  sbouM  never  be  looked  oaaa 
•iinplypBitaf  thsUstafjrof  Ita^.  l^li^  thus  bstmen  I 
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and  Africa,  SicQy  hat  been  tiM  battle-field  of  Enmw  and  Africa. 
Tliatbtoiay,itlmlM«iattiraKparatep«iodat]iB  twUle-fleld 
of  Aryan  and  Semitic  man.  In  the  later  itage  of  the  strife  it 
has  been  tlw  battle-fidd  of  OiriiteDdom  and  blan.  TUe  history 

Sicily  shares  with  Spain  to  the  west  of  it  and  with  Cyprus  to  the 
east.  And  with  Spain  the  island  has  had  several  direct  points 
of  connexion.  There  w^ii  i:.  .ill  Iikclihoo<l  a  near  k.indred  betw  i  cti 
the  earliest  inhabitants  ul  Uie  two  lands.  Iti  inlvr  times  Sicily 
was  ruled  by  S[Kinish  kings,  buih  alone  and  in  union  with  nther 
kingdoms.  The  connexion  with  Africa  has  consisted  simply 
in  the  settlement  of  conquerors  from  Africa  at  two  periods, 
first  Phoenician,  then  Smrsccn.  On  the  other  hand,  Sicily  has 
lieen  more  than  once  made  the  road  to  African  conquest  and 
Kttkmcnt,  both  bx  Sicilian  princes  and  by  the  Roman  masters 
of  Skfly.  The  eonaeiioo  whh  Gneoe,  the  moit  memorable  of 
an,  tu»  fiwwiBtfil  in  the  aettlenient  of  many  oolaniea  f nun  old 
Gnece,  vfaid  pm  the  iaiand  the  noet  briUknt  part  of  its 
history,  and  which  made  the  greater  part  practically  Greek. 
Thb  Greek  element  was  strengthened  at  a  later  time  by  the  long 
COnnexionof  Sicily  with  the  Kasiorii.  •.he  Crcek-spcakinj?,  division 
of  the  Roman  empire.  Ami  the  itilluence  of  Greece  on  Sicily 
has  been  repaid  in  more  than  one  shape  by  Sicilian  rulers  w  ho 
have  at  various  times  held  intlucncc  and  fUmiinion  in  (.recce 
and  elsewhere  beyond  thr  .\ilri.it  ic,  'I'hc  ( (niijcxion  U-twccn 
Sicily  and  Italy  begins  with  the  primitive  kindnfl  iK'tween  some 
of  the  oldest  elements  in  each.  Then  came  the  contemporary 
Greek  colonization  in  both  lands.  Then  came  the  tendency 
in  the  dominant  powers  in  southcra  Italy  to  make  their  way 
into  Ski(y  also.  Thus  the  Roman  occupation  of  Sicily  ended 
the  straggle  between  Greek  and  Pboenidao.  Tht»  the  Norman 
occupadon  ended  the  stnigile  between  Gieeit  and  Saracen. 
Of  this  last  came  tlw  hwg  conneiion  between  Sidly  and  southera 
Italy  under  several  dynast  ics.  Lastly  comes  the  late  ahaorptioo 
of  Sicily  in  the  modem  kingH<im  of  Italy.   The  result  of  these 

various  forn-.s  <]r  IlnL.m  ir.ll.j(T.cc  has  been  ih.it  all  the  other 
tongues  of  the  islund  have  dieil  out  bclorc  the  a<lvancc  of  a 
peculiar  dialeet  of  Italian.  In  religion  again  both  Islam  ami  the 
Eastern  form  of  Christianity  have  given  way  to  its  Italian  form. 
Like  the  Hrilish  I^l(■■s,  .'^i^;ily  can'.e  uii(!(t  a  Xorman  dynast_\  , 
under  Norman  rule  the  intercourse  iKtwcen  the  two  countries 
was  eitiemely  close,  and  the  last  time  that  ScOy  wat  the  Seat 
of  a  separate  power  it  was  under  British  protection. 

The  Phoenician,  whether  from  old  Phoenicia  or  fram  Cferthage, 
came  from  lands  which  wen  mns  strips  of  lea  cant  with  a 
botmdlen  continent  behind  them.  Thr  Grsck  of  old  Hellas 
came  from  a  htnd  of  islands,  peninsulas  and  kland  seas.  So 
did  the  Gieeic  of  Asia,  though  he  had,  like  the  Phoenician,  a 
vast  continent  behind  him.  In  Sicily  they  all  found  a  strip 
of  sea-coast  with  an  inland  region  behind;  but  the  strip  of  sea- 
coast  was  noi  like  the  brLikrn  rn.isi  of  Crrrre  and  Greek  .Asia, 
and  the  inland  region  was  r.nt  a  boundless  continent  like  Africa 
or  Asia.  In  Sicily  therefore  the  (ireck  became  more  continental, 
and  the  Phoenician  became  more  insubr.  Neither  people 
ever  occupied  the  whole  island,  nor  was  either  people  ever 
able  to  spread  its  dominion  over  the  earlier  inhabitants  very 
far  inUind.  Sicily  thus  remained  a  world  of  its  own,  with 
interests  and  disputes  of  its  own,  and  divided  among  inhabitants 
of  Tarioiia  nations.  The  history  of  the  Greeks  of  Sicily  is  con- 
stantly connected  with  the  history  of  oU  Hellas,  but  it  runs 
•  aqmimte  oowme  of  Ha  own.  The  Phoenictea  dtncnt  lan  an 
opposite  course,  as  the  independent  Phoenician  settlements 
In  Sicily  sank  into  dependencies  of  Ckrthsge.  The  entrance 
of  the  Romans  put  an  end  to  all  practical  independence  on  the 
part  of  cither  nation.  But  Roman  ascendancy  did  not  adcct 
Greeks  and  Phoenicians  in  the  same  way.  Phoenician  life 
gratluiilly  died  out.  But  Roman  astcntiamy  nowhere  cnished 
out  Greek  life  where  it  already  existed,  and  in  some  ways  it 
strengthened  it.  Though  the  ( ireeks  never  spread  their  dominion 
over  the  island,  they  mnde  a  pearcful  conquest  of  it.  This 
process  was  in  no  way  hindered  by  the  Roman  dominion. 

The  question  now  comes.  Who  were  the  original  inhabitants 
of  Sidly?  The  island  itself,  SunXia,  SkiUa,  pUinly  takes 


its  name  iiam  Oe  Siceb  (SwcXoi,  Siculii,  a  people  whom  we 
find  oocnpybkg  a  tmt  part  of  the  island,  cUslly  «ast  of  the 
river  Oela.  Tlicy  appear  also  in  Italy  (sea  Skioj), 
in  the  too  of  the  boot,  and  older  history  or  tradition  g**^ 
spoke  of  them  as  hsving  in  earlier  days  held  a  large  JJJjJ 
place  in  Latium  and  elsewhere  in  central  Italy.  They 
WLie  Ix'lieved  to  have  crossed  the  strait  ir.to  the  island  alxiut 
M'O  years  before  the  Ix'ginning  of  the  Greek  settlements,  that  is 
io  s.iy  in  the  nth  century  B.C.  They  found  in  the  island  a 
pi'o[)le  railed  Sicans  (cf.  Odyssey,  xx'iv  .306),  who  claimed  to  be 
ai'rdxdom  (i.e.  to  have  originate*!  in  the  island  itstlf),  but  whose 
name,  we  are  told,  might  pass  for  a  dialectic  form  of  their  own, 
did  not  the  ancient  writers  expressly  affirm  them  to  he  •  lAol^ 
distinct  people,  akin  to  the  Iberians.  Sicans  also  appear  with 
the  Ligurians  among  the  early  inhabitants  of  Italy  (Vitg.  Am. 
vii.  79S,  viiL  33ft,  xL  sij,  and  Servias's  note).  That  the  Skds 
spoke  a  t«ngtie  dosdy  aUn  to  Latin  is  plab  from  seveial  Skxl 
woids  which  cnpt  Into  Sidlbn  Gceek,  and  from  the  Siccliot 
system  of  wc^thts  and  measures — utterly  unlike  anything  in 
old  Greece.  When  the  Greek  settlements  began,  the  Sicans, 
wc  arc  tohi.  had  h.irdly  got  beyond  the  life  of  villages  on  hill-tops 
(Dion.  H.il.  V.  0).  Hycrara,  on  the  north  coast,  is  the  one 
cxreption;  it  w;is  probably  a  fishing  settlement.  The  more 
advanced  Siccls  had  their  hill-forts  also,  but  they  had  learned 
the  advantages  of  the  sea,  and  they  already  had  settlements 
on  the  coast  when  the  Greeks  came.  As  we  go  on,  wc  bear  of 
both  Sioel  and  Sican  towns;*  but  we  may  suspect  that  any 
approach  totruedty  life  wasowing  to  Greek  influences.  Neithw 
people  grew  inUi  any  form  of  national  unity.  Th^  were  ther»> 
fore  partly  subdued,  partly  assinihted,  without  much  sffoit. 

The  mvest^fauia  of  PioCmaor  Oni,  dbector  of  the  muaeaa 
at  Syracuse,  bive  thrown  much  ii^  on  the  prhnitlve  peopfca 
of  south-eastern  Sicily.  Of  palaeohtUc  man  hardly  any  traces 
j»rc  to  be  found;  but,  though  western  Sicily  has  been  com- 
paratively little  explored,  .ml  the  rculrs  hurdiv  published  at 
all.  in  several  localities  neoliUiie  remains,  at  I  rihutahlc  to  the 
Sitani,  have  been  discovered.  'Hie  later  Sicuii  io  r.nt  appear 
to  be  a  distinct  r^i  e  (ef.  1',  Orsi  in  Soltzic  d(f,li  sc^vi.  i-SqS,  2ij), 
and  prohalily  imili  are  bram  hcs  of  the  Libyeo-Ibcrian  stock. 
Whereas  other  remains  attributable  to  their  villages  or  settle- 
ments arc  rare,  their  rock-hewn  tombs  arc  found  by  the  thousand 
in  the  limestone  cliffs  of  south-eastern  Sicily.  Those  of  the 
earliest  period,  the  lower  limit  of  which  is  put  about  1500  njc, 
are  acneolithic,  metal  being,  however,  rare  and  only  fiounid  in  the 
loim  of  small  oRuments;  pottery  with  Bnenr  deooratlon  it 
abundsnt.  The  seoood  period  (isoo-teoo  BjC)  shows  a  greet 
increase  In  the  use  of  hfonse,  end  the  hutndnction  of  gold  and 
silver,  and  of  imported  Mycenaean  vases.  The  chief  cemeteries 
of  this  period  have  been  found  on  Wemmyriura,  the  promontory 
south  of  Syracuse,  at  Cozro  PaiitiMo,  at  niajwus,  at  Panlalica 
near  l'ala/./olo,  at  Cassihile,  s<juth  at  Syratuse,  and  at  Molinello 
near  ,\iigiista.  The  third  period  {1000-500  n  c  )  in  its  first 
ph.ise  (iocpo  700)  shows  a  continual  increase  of  the  intrcKluclion 
of  objei  ts  of  (jreek  origin;  the  pottery  is  at  first  imported 
geometric,  and  then  vases  of  local  imitation  appear.  Typical 
cemeteries  are  those  of  Monte  Finocchito  near  Note,  of  NotO 
itself,  of  Pantalica  and  of  Leontini.  In  the  second  phase  (700- 
500  B.C.),  sometimes  called  the  fourth  period,  proto-Corinthian 
and  Attic  Uacfc  figured  vases  arc  sometunes,  though  rsc^, 
found,  while  local  geometric  pottery  develops  consMeiahly.  But 
the  foim  «f  the  terahe  always  remains  the  same,  a  small  low 
chamber  hewn  m  the  rock,  with  a  rectangular  opening  about 
2  by  i\  ft,,  out  of  which  open  other  chambers,  each  with  its 
separate  doorway;  and  inhumation  is  adopted  without  excep- 
tion, whereas  in  a  Greek  necropolis  a  low  percentage  of  cases  of 

'  Leontini,  Mq^ara,  Naxos,  Syracuse.  Zancle  arc  all  m-nrded  as 
sites  where  the  Sicel  y,»vt  way  to  the  Greek  (In  resard  to  SyracuM 
(f/  r.l  this  has  recentiv  Ixt-n  proved  to  he  true),  while  many  other 
town^  remained  Sicel  1  in;,;er,  among  them  .Mmcacnum,  Aeyrium, 
.Vs<H)rus,  CVnturipae,  C'ephaluediuin,  Engyum,  Hadranum,  Halaesa, 
Heona,  HeibeaMis.  Hetbita.  HyUa  ddeatis.  Inma.  Kate  Alttt;, 
Menaennm,  Morgantina.  The  rites  of  mvoal  of  them  towns  aiu 
doubtfuL 
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cremation  b  always  preseut.  Typical  cemeteries  of  this  period 
have  been  found  at  Licodia  Eubca,  Riigusa  and  Grammichcle. 
After  the  failure  of  Ducelius  to  re-establish  the  Sicel  nation- 
ality, Greek  civilization  triumphed  over  that  of  the  Sicels 
caliiely,  and  it  has  uot  yet  been  powible  to  trace  the  survivals 
«f  the  latter.  S««  Orsi  in  RSmiscke  UiiUilungeu,  1S98,  305 
Mi|.,  and  AtU  4ri  Comf^mo  Inlmuriamk  UStiemSloiifk* 
Cnoowb  A|Mfl  1903);  aln  Ardutlama  Otooe,  igoif,  147*191), 

bi  tlM  north-west  coiner  of  tiwUaiid  «•  ud  a  aniail  tairi^ 
•ocupied  by  a  people  who  aeem  to  have  made  mndi  gieater 
■dvaaoes  towards  civilized  life.  Hie  Elymi  were  a  people  of 
uncertain  origin,  but  they  claimed  a  mixed  deaoenl,  partly 
Trojan,  partly  Greek.  Thucydides,  however,  unhesitatingly 
reckons  them  amonf;  barbarians.  Thcj'  had  considerable  towns, 
a^  Si  gcbta  aiiJ  E:vx,  aud  the  history,  as  well  as  iheremaiiis,  of 
Scgirsta,  shows  that  Greek  influences  prevailed  among  the.ni 
Very  early,  while  at  Erj'i  Phoenician  iiitlueiice  was  stronger. 

But,  as  wc  have  already  seen,  the  firccks  were  not  the  first 
Colonizing  jx-oplc  who  were  drawn  to  l)ie  great  island.  As  in 
Cyprus  and  in  the  islands  of  the  .■\cgc,^n,  the  Phoenicians 
were  before  them.  .\nd  it  is  from  this  presence  of  ihc  itighest 
fbnna  of  Aryan  and  of  Semitic  man  that  the  history  of  Sicily 
dmn  ita  highest  interest.  Of  Phoenician  occupation  there  arc 
^ggt-  two,  or  rather  three,  marked  periods.  We  must  always 
MMsMha  raniaiber  that  Carthage — the  new  city — was  one  of 
the  latest  of  Phoenician  foundations,  and  that  the  days 
"*"**•      of  the  Carthaginian  dominion  show  us  only  the  latest 

lofiw  of  Pbaatlcian  Vtf*-    Phaantrun  MttLmnmt  In  SUIv  I*— 

•w^w**  w  •w^Mpwp<^^w>BW  wiw^wi     ^  euBMiWBi^B^eBWp  ^wiPw^w^e^p^Mpw  «ow  ^^^n^t^m  vwi^wpiMv 

bdton  ^'•*V|r  baoBO  paihapi  beipn  rirthigi  came 
tatobafeig;  Aoowdof aanUwtdeneotsbeiiithiBoldFhoMiida, 
aet dements  for  tnde  rather  than  for  <<o«*»i*fa»>,  factoriea  rather 
than  cohmiea,  grew  up  oa  promontories  and  small  iilanda  all 

round  the  coast  (Thuc  vi.  2).  These  were  unable  to  withstand 
the  Greek  settlers,  and  the  Phoenicians  of  Sicily  withdrew  step 
by  step  to  form  three  considerable  towns  in  the  north-west  comer 
of  the  island  near  to  the  Elymt,  on  whose  aUianie  they  relied, 
and  at  the  shortest  distance  by  sea  from  t  urthage  .\lotya, 
Solous  or  Soluntum,  .^nti  Pajiormus  (sec  PALEltitu). 

OlU earlier  notices  of  Sicily  ,  of  Sitels  and  Sicaiis,  in  the  Homeric 
and  cLic-.vr.cre,  are  v.-i^ic  ami  ugcM:lary,  Both  races 
appear  as  given  to  the  buying  and  selling  of  slaves 
{Od.  XX.  385,  xxiv.  31).  The  ir.tiniate  connexion  be- 
tween old  Hellas  and  Sicily  begins  with  the  foundation 
of  the  Sicilian  Nazoa  by  Chalcidians  of  Euboea  under 
Theodes,  which  iaaatigned  to  735  B.C  (Thuc.  v.  5-5).  The  site,  a 
low  iwoBdntacy  on  tho  «Mt  comW  immediately  bektw  the  hd^t 
of  Tauroiaenium,  madca  n  age  which  had  advanced  b^ond 
tho  hiU-^ortieaa  and  whlAUuraughly  valued  tho  Ma.  The  next 
yeor  CuriBthbegMtlwr  system  of  aettiHBt  in  tho  wotiOowyim, 
tho  path  to  SM^,  and  S|]mc«  on  tho  Sidliaii  oooat  won 
phmted  oa  pom  of  0— owtoiprt^i  Ikon  tUo  tteik  iiritettt 
ISO  yeais,  Gmek  wMmaX  in  the  iabad,  whh  aoaio  hitcnnb, 
goes  steadily  on.  Both  Ionian  and  Dorian  colonies  were  planted, 
both  from  the  older  Greek  lands  and  from  the  older  Sicilian 
Mttlemcnts.  The  east  roast,  ne.iri-sl  to  Creeri":  ,^uri  richest  in 
good  harbours,  was  occupied  liral.  Here,  bclwctn  Naxos  and 
Syracuse,  arose  the  Ionian  cities  of  Lojiitiiii  and  Cataiiu 
B.C.),  and  the  Dorian  Megara  Hyhlaca  (;  jfi  h.c).  Settlement  on 
the  aouth-westcrn  Coast  began  about  6SS  D.c.  with  llie  jouit 
Cretan  and  Rhodi.an  settlement  of  Gcla,  and  went  on  in  the 
foundation  of  Selinus  (the  most  distant  Greek  city  on  this  side), 
of  Camarina,  and  in  583  b.c.  of  the  Geloan  settlement  of  Acragas 
(Agrigcntum,  Girgenti),  planted  on  a  high  hill,  a  little  way  from 
the  sea,  which  became  the  second  city  of  Hellenic  Sicily.  On 
the  north  coast  the  Ionian  Himera  (founded  in  648  d.c.)  was 
tho  only  Greek  city  in  Sidly  itieU,  but  the  Cniditna  founded 
lipna  hi  tho  Aoolian  lahndo.  At  the  nntb-oaat  fiomer, 
ogguAit  to  Ita}]r>  and  oommandhig  tho  atioit,  anoe  Zaada^  o 
cl^of  iiMKtaind«te  (lot  quarter  of  tho  7th  centory  B.O.)  and 

I  IbMiMI  (Meaienc,  Messina), 
.'•all  Oo  out  cowl  of  SSdly,  a  great  part  of  the 
With  oiMMtt  and  a  Much  — — poit  of  tlia  nevdii  poaaad  inlo 


the  hands  of  Greek  settlers — Siccliots  (SukXu^tcu),  as  dia- 
tinguished  from  the  native  Sicels.  This  was  one  of  the  greatest 
advances  ever  made  by  the  Greek  people.  The  Greek  elcmeot 
began  to  be  predominant  in  the  island.  Among  the  earlier 
inhahitanta  the  Sicels  were  already  boooming  adopted  Cteaka. 
Many  of  them  gradually  sank  into  a  not  whoUy  unwilling anhjifr 
lion  aa  cultivatoca  of  the  soil  under  Greek  masten.  But  then 
were  also  mdcpendent  Sicei  towna  in  the  faoarlof,  and  there  waa 
a  strong  rdigioua  intarmmmiinfcTiB  between  tho  two  racca.  fSsA 
Henna  (Enna,  Caatra^owuni)  is  tho  apodal  teat  of  the  woali4> 
of  PoMietor  and  her  daughter. 

The  Phoenicians,  niaw  shut  up  in  one  corner  of  the  island, 
with  Selinus  on  one  side  and  Himera  on  the  other  founded  dght 
in  their  teeth,  are  bitter  enemies;  but  the  lime  of 
their  rcr.e',\  ni  greatness  under  the  headship  of  Carthage 
has  uot  yet  come.    The  7th  century  B.C.  and  the 


One* 


early  part  of  the  6th  were  a  time  in  which  the  Greek 
cities  of  SxcUy  had  their  full  share  in  the  general  prosperity 
of  the  Greek  colonies  everywhere.  For  a  while  they  outstripped 
the  cities  of  old  Greece.  Their  political  constitutions  were 
aristocratic;  that  is,  the  franchise  was  confined  to  the  descend- 
ants of  the  original  settlers,  round  whom  an  excluded  body 
(irinat  or  ficftt)  was  often  growing  up.  Tho  ancient  kingship 
was  perhaps  kept  on  or  renewed  in  some  of  the  Siceliot  and 
Italiot  towns;  but  it  is  more  certain  that  civil  dissenstooa  led 
very  early  to  the  rise  of  tyranta.  The  noat  famous  if  not  the 
first*  is  Phalaris  (f.v.)  of  Acngai  (AgijgBntum),  whose  exact 
date  ia  uneeitain,  whoao  letten  m  ao<r  eaat  odd^  and  whoao 
bull  hia  been  caHsd  in  uiiaillwij  but  who  deoriy  roee  to 
veipr  soon  after  the  foundatfan  of  Acngu.  Under  Ui 
ndo  tho  dty  at  once  apcang  to  tho  Sat  place  Sicily,  and  he 
waa  the  first  Siodiot  ndor  «dw  hdd  dominion  over  two  QnA 
dties,  Actagas  and  Himera.  TUa  time  oi  pios^Krity  waa  also 
a  time  of  intellectual  progress.  To  say  nothing  of  lawgivers 
like  Charondas,  the  line  of  Siceliot  poets  began  early,  and  the 
cirrumst.ancps  of  the  island,  the  adoption  of  many  of  its  local 
traditions  and  beliefs — perhaps  a  certain  inlcrmiiigling  of 
iiativc  blood — gave  the  intellectual  Ufe  of  Sicily  a  character  in 
.some  things  distinct  from  that  of  old  Hellas.  Stesichorus  of 
Himera  .  6  ;;  556  u.c.  l  holds  a  great  place  among  the  IjTic 
poets  of  Greece,  and  some  place  in  the  political  history  of  Sicily 
as  the  op[K>nent  of  Phahiris.  The  architecture  and  sculpture 
of  this  age  have  also  left  some  of  their  most  remarkable  monu- 
ncnts  among  the  Greek  dties  of  Sicily.  The  remains  of  the  old 
temples  of  Selinus,  with  their  archaic  metopes,  attributed  to  the 
6th  century  B.C.,  show  us  the  Doric  style  in  its  earlier  state.  In 
this  period,  too,  begins  the  fine  series  of  Sidlian  coins  (see 
NmosiiATBa:  SicUy). 

Thhfint  period  of  Sirilianhirtmylaataaakng  00  Sld^fanahio 
imtonchrt  from  aagr  nom-HeOenic  quirtar  oubdde,  and  as  kag 
aa  tho  Graslr  ritisi m Sidly  remainaaoiBloWqMndent 
ofoBOOaDthsft  Admngo  begins  hi  thoMioSBtury 
and  ia  omwnplished  oariy  in  the  sth.  The  Phoe- 
nician settleniienta  in  Sidly  become  dependent  on  Carthago, 
whose  growing  power  begins  to  be  dangerou^^  to  the  Oreeks 
of  Sicily.  Meanwhile  the  growth  of  tyrannies  in  the  Greek 
cities  was  beginning  to  group  several  towns  together  under  a 
single  master,  antl  thus  to  increase  the  greatness  of  particular 
cities  at  the  expense  of  their  freedom.  Thus  Thero  of  .Acragas 
(4S.S  -.v72),  who  bears  a  good  character  there,  acquired  also, 
like  I'halaris,  the  rule  of  Himera.  One  such  power  held  dominion 
both  in  Italy  and  Sicily.  Anaxilaus  of  Rhegium,  by  a  long  and 
strange  tale  of  treachery,  occupied  Zandc  and  changed  its  name 
to  Messana.  But  the  greatest  of  the  Siceliot  powers,  that  of 
the  Dcinoaicnid  dynasty,  began  at  Gcla  in  505,  and  was  hi  48$ 
translated  by  Gdo  (q.t.)  to  Syracuse.  That  dty  now 
became  the  centre  of  a  greater  dominion  over  bodi 
Gtoako  and  Sicda  than  tho  idaad  had  over  bsioM  mi 
Gdo.  like  several  later  tyrants  of  Syracuse,  takes  his 
and  it  is  the  redeeming  point  in  the  position  of  all  of  them — as 
*  Panaetius  of  LcontinI  (608  B.C.)  a  said  to  have  been  the  earliest 
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the  r'n.impion  of  Hellas  against  (he  barbarian.  The  great  double 
;:ivahio:i  of  480  B.C.  wxs  planned  in  tor.t cr'.  by  the  barbarians 
of  the  i-;ast  aad  the  West  (Diod.  xi.  i ;  schtA.  nn  I'ind..  I'ylh.  i. 
146;  Grote  V.  394).  While  the  Persians  threatened  old  (Treece, 
Cutbage  threatened  the  Greeks  of  Sicily.  There  were  Siccliots 
who  pUyed  the  part  of  the  Medizers  in  Greece:  Selinu^  was  on 
the  side  of  Carthage,  and  the  coming  of  Hamilcar  was  immediately 
brought  about  by  a  tyrant  of  Himera  driven  out  by  Thero.  But 
the  united  power  of  Gclo  and  Thero,  whose  daughter  Damarcte 
Gdo  tad  Bwnied,  cruabed  the  invaders  in  the  great  battle  of 
Htaaera,  won,  men  said,  on  the  same  day  as  ^Jiunis,  and  the 
victora  of  both  were  coupled  as  the  joint  ddimm  of  Hdbs 
(BEand.  vii.  i65-i67;  Diod.  n.  ao-»5;  Find.  Pytk,  L  i47->5A: 
Sfawnides,  fr.  41;  Polyaentis  L  97).  But,  wUla  the  victory 
of  Sakmis  was  followed  by  a  long  war  with  Feiaia»  the  peace 
which  was  now  granted  to  Carthage  stayed  fa  force  for  aevent)- 
years.  Gdo  was  followed  by  his  brother  Hiero  (47S-467),  the 
ffj^i  special  subject  of  the  songs  of  Pindar.  Acragas 
meanwhile  flourished  under  Thero;  but  a  war  between 
him  and  Hiero  led  to  slaughter  and  new  settlement  at  Himera. 
These  transplantings  from  city  to  city  began  under  Orlo  and 
MCRt  on  under  Hirro  (ij.n.).  They  made  speakers  in  old  Greece 
(Tbuc.  vi.  17)  cunuasi  the  permancDoe  of  taWtatkm  theie with 
the  constant  fliaiigr<i  in  Sicily. 

None  of  these  tyrannies  was  long-lived.  'ITie  jKiwtr  ni  Thero 
fell  to  pieces  under  his  son  Thrasydacus.  When  the  power  of 
Hiero  passed  in  467  B.C.  to  his  brother  Thrasybulus  the  freedom 
of  Syracuse  was  won  by  a  combined  movement  of  Greeks  and 
Siceis,  and  the  Greek  cities  gradually  settled  down  as  they  had 
been  before  the  tyrannies,  only  with  a  rhange  to  democracy 
in  their  cooaUtutioins.  The  aaeroenaries  who  had  received 
dtiaoiahip  fraat  the  tyiaats  weie  settled  at  Mesaana.  About 
fifty  yeai*  of  fleet  pn^erity  fglbwed.  Art,  adenoe,  poetry  had 
«U  hem  coGounied  hgp  the  tyients.  To  these  was  added  the 
apedal  giowth  of  fieedga— tba  att  of  public  speaking,  in  which 
^  ShlHBB  Ckeahe  becaaie  farrriaHy  proficient,  Corax  being 
the  fooader  of  tta  thetorieel  school  of  Sicily.  Epicharmus 
(540-450),  carried  as  a  babe  to  Sicily,  is  a  link  between  native 
Siceliots  and  the  strangers  invited  by  Hiero;  as  the  founder  of 
the  local  Sicilian  comedy,  he  ranks  among  Siceliots.  After 
him  Sophron  of  Syracuse  gave  the  Sicilian  mimes  a  place  among 
the  forms  of  Greek  poetry.  But  the  intellect  of  free  Sicily 
Strtick  out  higher  paths.  Empcdoclcs  of  .Vrra^as  is  l>est  known 
from  the  leRemls  of  his  miracles  and  of  his  ilcalh  in  the  fires 
of  Aetna;  but  be  v'.as  not  the  less  philosopher,  pHiet  am!  physician, 
besides  his  polit:i.;il  c.ireer.  Gorpias  (i/.i'  )  of  Leontmi  had  a  still 
more  direct  inlUicnce  on  Greek  culture,  as  father  of  the  technical 
schools  of  rhetoric  throughout  Greece.  .Architecture  too  ad- 
vanced, and  the  Doric  style  gradually  lost  somewhat  of  its  ancient 
massivcncss.  The  temple  at  Syracuse,  which  is  now  the  metro- 
politan church,  belongs  to  the  earlier  da>-s  of  this  time.  It  is 
followed  by  the  later  temples  at  Sclinus,  among  them  the  temple 
of  ApoUo,  which  is  said  to  have  been  the  greatest  in  Sicily,  and 
bgrthe  wmderful  scries  at  Acragas  (sec  .\cRioaiRinO. 

During  this  time  of  pcosperity  there  wis  no  diced  of 
Ctethagfauaa  iaBaada.  Diodom'a  aoemmt  of  e  war  between 
Secaat*  end  U^rtaem  b  oimb  to  ccBaideaibla  eaipiicleii.  We 
heve,  on  the  other  head,  Penaeiiiaa'a  cvidaaoe  far  the 
eooe  in  hia  d^  at  Olympia  of  stataea  oflcnd  Iqr 
out  of  apoil  won  ham  Motya,  assigned  to  aa  artfat  of 

thiaperlMl  (Freeman  U.  552),  and  the  evidenoe  of  contemponry 
e^^tUtm  inacriptions  (1)  for  a  Selinuntine  victory  over  some  un- 
afJMs  luvown  enemy  (possibly  over  Motyaal.sor,(:)fordcalings 
between  .■\tbensand  Segesta  with  reference  to  Haiicyae, 
^^'*-  .1  Sir.ui  town.  The  latter  is  important  as  being  the 
first  appcaraiae  of  .Vlhens  in  Sicily.  .\s  cariy  as  480  (Freeman 
ill.  8)  indeed  I'hcmistocles  seems  to  have  been  looking  westward. 
Far  more  important  are  our  notici-s  of  the  earlier  inhabitants. 
For  now  comes  the  great  Sicel  ino\cnu:.t  under  Ducetius.  who. 
between  force  and  persuasion,  came  nearer  towards  uniting;  his 
people  into  one  body  than  bad  ever  been  done  Ix'forc.  From 
his  native  hili-top  of  Mcoae,  riling  above  the  kke  dedicated  to 


the  Palici,  the  native  deities  whom  Sicels  and  Greeks  alike 
honoured,  he  brought  down  hi.s  people  to  the  new  city  of  I'alicac 
in  the  plain.    His  power  grew,  and  .-Kcragas  could  withstand 
him  only  by  the  help  of  Syracuse.    .Altem.iti  ly  vi  torious  and 
defeated,  spared  by  the  Syracusans  on  whose  mcrc>'  he  cast 
himself  as  a  suppliant  (451),  sent  to  be  safe  at  Corinth,  he  came 
back  to  Sicily  only  to  form  greater  plans  than  before.  War 
between  .\cragas  and  Syncttie,  which  arose  on  account  of  his 
return,  enabled  him  to  carry  out  his  schemes,  and,  with  the 
help  of  another  Sicel  prince  of  Hcrbita,  who  bore  the  Greek  name 
of  Aicfaonides,  he  founded  Kale  Akte  on  the  northern  ooaaL 
Bat  his  work  was  cut  short  by  his  death  fai  440;  the  hope  of 
the  Sled  peiiple  now  lay  in  asalmilatiow  to  their  HeBaaic  ncigh- 
bonn.  Dncetioa'b  own  foandstiOD  of  Kale  Akte  lived  on,  and 
wc  presently  hear  of  Sket  towm  under  kings  and  tyTants,  all 
marking  an  approaiA  to  Gredt  Sfe.  Roughly  speaking,  wfaOe 
the  Sicels  of  the  plain  country  on  the  east  coast  became  subject 
to  Syracuse,  most  of  those  in  other  parts  of  the  island  remahied 
independent.    Of  the  Sirans  we  hear  lrs.>;  but  Hyccara  in  the 
north-west  was  an  independent  Sican  town  on  bad    terms  with 
Segesta.    On  the  whole,  setting  aside  the  impassable  barrier 
between  Greek  and  Phoenician,  other  distinctions  of  race  within 
the  island  were  breaking  down  through  the  spread  of  the  Hellenic 
element,  but  among  the  Greek  cities  themselves  the  distinction 
between  the  Dorian  and  the  Ionian  or  t^^Mtmwt  settlenitHf* 
was  still  keenly  felt. 

Up  to  this  lime  the  Italiot  and  Siceliot  Greeks  have  formed 
part  of  the  general  Greek  world,  while  within  that  world  they 
have  formed  a  world  of  their  own,  and  Sicily  has  again 
formed  a  world  of  its  own  within  that.    Wars  and 
conqtusls  between  Greeks  and  Greeks,  especially  on  the 
part  of  Syracuse,  though  not  wanting,  have  been  on  the 
whole  less  constant  than  in  old  Greece.    It  is  even  posiiliile  to 
ai>pcellonlaGalSiciliaapetiiotiim(Thuc.vi.64,74).  Presently 
thb  atnte  of  Sicilian  iaotetion  was  hnken  In  ^pon  by  the  peat 
PdapoansaianWar.  The  Sioeliot  dtiea  were  drawn  into  olUance 
with  one  side  or  the  other,  till  the  BMdn  httcfcst  of  GiedE  history 
gatbcis  for  a  while  round  the  Athenian  attack  on  Syracuse.  At 
the  very  beginning  of  the  war  the  Lacedaemonians  looked  for 
help  from  the  Dorian  Siceliots.    But  the  first  active  inter- 
vention came  from  the  other  side.    Conquest  in  Sicily  was  a 
favourite  dream  at  .Alh'.  ni  I  >,ce  Pelopon'NESIAN  Wak).  But 
it  was  only  in  427  an  oi)p<irtunit\'  for  .Athenian  interference 
was  found  in  a  quarrel  between  Syracuse  and  Le-ontini  and 
their  allies    I.contini  craved  help  from  .Athens  on  the  ground 
of  Ionian  kindred.    Ilcr  envoy  was  Gorgias;  his  peculiar  Style 
of  rhetoric  was  now  first  heard  in  old  Greece  (Diod.  xii.  53,  54), 
and  his  pleadings  were  sun  i  s.sful.    I'or  ;-i'vcr.'il  years  from  this 
time  (4^7-4;^)  .Athens  plays  a  part,  chiefly  unsucccs.sful,  in 
Sicilian  aflairs.    But  the  particular  events  are  of  little  import* 
ance,  except  as  leading  the  way  to  the  greater  events  that  follow. 

The  far  more  oMBMnhle  interfemice  of  Athena  In  Sicilian 
aflfairs  in  the  year  415  ««•  partly  in  answer  to  the  cry  of  the 
exiles  <A  T^~«*Mj  puiSr  to  n  qaite  disUnct  appeal  from  the 
Ekniaa  SMcatn.  That  d^,  aa  ally  of  AtJiena,  aaked  for 
AOaaiaBh^agBinatltaGeBekBdi^lionrSdDUB.  biadiipnte» 
partly  about  boundarlea,  partly  about  the  right  of  tntermaniagB 
Let  ween  the  HaBralr  and  the  city,  Segesta  was  faara 

pressed.  She  vafady  sakod  far  hdp  at  Acogas— some  say  at 
Syracuse  (MmL  m.  8s)— «ad  even  at  C^hage.  The  last 
appeal  was  to  Athens. 

The  details  of  the  great  Athenian  expedition  (4n;-4i3)  belong 
partly  to  the  political  history  of  Athens  (<jv.).  partly  to  that 
of  Syracuse  (qr.).    But  its  results  make  it  a  marked  ______ 

cfKxh  in  Sicilian  history,  and  the  Athenian  plans.  'f^ijjjj5!» 
successful,  would  have  changed  the  whole  fare  of  the 
West.  If  the  later  stages  of  '.he  ruj/^'lt-  •,vi  re  remarkable  for  the 
vast  number  of  Greek  cities  engajjed  or.  both  side?,  i\nd  for  the 
strange  inversion  of  relations  among  them  on  which  Thutydides 
57,  5K)  comments,  the  whole  war  was  yet  more  remarkable 
for  the  large  entrance  of  the  barbarian  element  into  the  .Athenian 
The  war  was  andertaken  on  bcbati  of  ScgesU; 
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dw  Sioib  five  AUmm  valuable  help;  Uw 
«f  .Sic3yala»  came  into  plajr. 
Iron  Ettwia.  Bat  CacUufa  taaa 
wm  IB  dqect  of  jealougr,  Athida, 

,  ntm^  a  power  too  nculy 


baifaaiian 
Mp  actually 
1£ 

to  her 
«wdd 


liava  provakad  far  greater  jealousy.  So  Atbana  fwnid  M  ietive 

support  save  at  \axos  and  Catana,  though  Acragas,  if  abeWMiM 
not  help  the  invaders,  at  least  gave  no  help  to  her  own  nval. 

But  after  the  Spartan  (lylippus  ram<r,  ;i!mi«l  al]  ihc other  Greek 
cities  of  Sicily  were  on  the  sitic  of  Si)  ruLiise.  The  w;ir  is  instruc- 
tive in  many  ways.  It  reminds  us  of  the  general  cx)ndiiions  cf 
Gredc  seamanship  when  we  find  that  Corcyra  was  the  meeting- 
place  for  the  allied  fleet,  and  ih.xl  .Syr.xcusc  w.is  reached  only  by 
ro.isting  voyage  along  the  shores  uf  (ireck  Italy.  We  are 
ilr_^k.ilii  >  l)y  I  Ik' li.)w  ni;!;t,-.ry  l-rvi  l  ut  the  .Sicilian  Grti-ks.  The 
Syracuian  heavy -armctl  are  as  far  below  those  of  Alliens  as  those 
of  Athens  are  below  those  of  Sparta.  The  i/uijji'-cor.tincntal 
fhaiMtfT  of  Sicily  causes  Syracuse,  with  its  havcus  and  its 
idandi  to  be  hmkied  on,  in  comparison  with  Athens,  as  a  land 
power  (iiwmf&Tm,  Thuc  vii.  ai).  That  is  to  say,  the  Siceliot 
kvd  represents  the  geneni  Greek  level  as  it  stood  before  the 
wars  in  whkb  Athena  won  and  defended  her  dominion.  The 
Greeks  of  Stdly  had  had  no  auch  militaiy  practice  as  the  Greeks 
of  old  Gnan^^i^^ui  aUe  '""""''YivT  tinM  taach  both  Sioaliot 

main  icaalt  of  the  espeditim,  aa  rcsaida  Skily,  was  to  brfsg  the 

UaodiwinthcHnugfalylntotlietliidtof  GieekailBin.  Sjftmmt 
threatened  with  deatractko  by  Athens,  was  saved  Iqr  Mtl 
of  her  metropolis  Coilnth  in  stirring  up  the  PeloponnMiBB  rivals 
of  Athens  to  help  her,  and  by  the  advice  of  AldUades  after 

his  withdrawal  to  Sparta.  All  chance  of  Athenian  dominion  in 
Sicily  or  elsewl.ere  in  the  west  came  to  an  end.  S>Tacusc  repaid 
the  debt  by  kooiI  service  to  the  rdoponnesian  cause,  and  from 
that  time  the  mutual  influence  oi  Skily  aod  oM  Gtoato  is 
far  stronger  th.^^  in  earlier  times. 

But  hclore  tlie  war  in  old  Orecce  was  over,  seventy  years 
after  the  great  victory  of  Gclo  (410),  the  Greeks  of  Sicily 
bad  to  undergo  barbarian  inv.ii-iMii  uii  a  vaster  scale  than 
,  ever.  The  disputes  between  St-geata  and  Scliniis 
called  in  these  enemies  also.  Carthage,  after  a  long 
period  of  abclcnti<w  from  intcrveniion  in  Sidhan 
•lbte»  »ad  the  observance  of  a  wise  neutrality  during 
the  war  between  Athens  and  Syracuse,  stepped  in  as  the  ally  of 
Scgcsta,  the  enemy  of  her  oki  ally  Selinus.  Her  leader  was 
Hannibal,  grandson  and  avenger  of  the  Hamilcar  who  had  died 
at  Hinera.  In  409,  at  the  htad  of  a  vast  mercenary  host,  he 
aaOed  to  Sid^,  attacked  Salinaa  («^.)«  aad  atocmad  the  town 
after  •  nundenMa  aiaaalt  of  alBe  Thaua  ke  vent  to 

HIaan,  with  the  object  of  amvginghiicnBdfatlHr.  By  this 
time  the  other  Greek  cftlaa  were  stirred  to  help,  while  Sicels 
and  Sicana  joined  HannibaL  At  last  lliroera  was  atormed,  and 
3000  of  ita  dtisena  were  solemnly  slaughtered  on  the  spot  where 
Hamilcar  had  died.  Hannibal  then  returned  to  Carthage  after 
an  absence  of  three  months  only.  The  Phoenician  possessions  in 
Sicily  now  stretched  across  the  island  from  Himera  to  .Selinus. 
The  next  ynctim  was  Acragas,  against  which  anulbcr  expedition 
•uiled  in  406  under  Hanuifaei  and  HiBuko;  the  town  was  aacked 
and  the  walls  destroyed. 

Meanwhile  the  revololions  of  Syracuse  alTtcted  the  history 
of  Sicily  and  of  the  whole  (ircck  world.    Dionysiu-s  (q.v.)  the 
tyrant  began  his  reign  of  thirty-eight  years  in  tin-  lirst 
ii^'..—    ,J,Q^^}^5  of  Almost  .^t  the  same  moment,  the  new 

Carthaginian  commander,  Himilco,  attacked  Gila  and 
rfTWBfi''f  Dionysius,  coming  to  the  help  of  Gela,  was  defeated, 
aod«aacharged(nodoubtwithgaodground)  with  treachery.  He 
now  made  the  mass  of  the  pec^lc  of  both  towns  find  ahdtcr  at 
Syracuse.  But  now  a  peace,  no  doubt  arranged  at  Gela,  was 
formally  oooduded  (Freeman  iiL  587).  Carthage  waa  am&raed 
In  her  possession  of  SeUous,  Hinwia  and  Acracaa,  with  some 
Scan  diatiicta  vhicfa  had  opposed  her.  The  people  et  Gde 
and  Camarina  were  allowed  to  occupy  their  unwaUed  towns  ae 
tffhtttaries  of  Carthaje.  Leontinl,  latterly  a  Syiacusan  foit,  as 


well  as  Kessana  and  all  the  Sleds, ' 
while  Dionyrio^  waa  ackwnvMied  aa 
(Diodocoa  iffi.  114).  Me  war  vaaewtr  i 
•adchriBaiBtiaB.  line  than  half  Sfefly  was  now  nnderbaibariaa 
dondsiaB;  aewwl  ef  Us  noblest  dtica  had  perished,  and  a 
tyrant  was  crtsblfahad  fa  the  greatest.  The  5th  century  a.  c, 
after  its  oential  yeans  of  beedom  and  Draq>erity,  ended  in  for 
deeper  darkness  than  it  had  begun.  The  minuter  account  of 
Dionysius  belongs  to  Syracusan  history;  but  his  position,  one 
unlike  anything  that  had  been  before  seen  ir  .Sicily  or  elsewhere 
in  Ilclla-s,  forms  an  epcx  h  in  the  history  of  Europe.  His  only 
bright  side  is  his  championslup  of  Hellas  against  the  Phoenician, 
and  this  is  balanced  by  hLs  settlements  of  barbarian  tncrccnaries 
in  several  Greek  cities.  Towards  the  native  races  his  pcilicy 
varici  according  to  momentary  intc-res'.s;  but  on  the  whole 
Ills  reign  tended  to  bring  the  SkxIs  more  .^nd  more  within  the 
Greek  pale.  His  dominion  is  Italian  ;is  well  as  Sicilian;  his 
influence,  as  an  ally  of  SpsLrta,  is  important  in  old  Greece;  while, 
as  a  hirer  of  mercenaries  everywhere,  he  had  wider  rdations 
than  any  earlier  Greek  with  the  nations  of  western  Enrape.  He 
further  opened  new  fields  for  Greek  settlement  on  both  sides  of 
the  .Adriatic.  In  short,  under  him  Sidly  became  for  tlie  &it 
time  the  scat  of  a  great  European  power,  while  Syracuse^  at  itt 
head,  became  the  greatest  of  European  dtiea.  His  nofgn  wm 
wumaiBf  kng  for  a  Gmk  tysant,  end  Ua  camv  ftimMied  a 
medd  for  ether  ndtn  and  fowadai  «f  SidDy.  With  him  tn 
tnith  boBiaa  that  wider  range  of  Oreak  maliitt,  policy  and 
deninioa  which  the  Macedonian  kingdoma  cany  en. 

The  reign  of  Dionysius  (40S-367)  is  dhrlded  into  narked 
periods  by  four  wars  with  Carthage,  in  398-.t(>7,  392, 
and  368.  Before  the  first  war  his  home  power  was  all 
but  overthrown;  he  was  bcseged  in  Syracuse  itself  JJ**"*" 
in  403;  but  he  lived  through  the  storm,  and  extended  carihf. 
his  dominion  over  Naxos,  Catana  .and  Leontini.  All 
three  perished  as  Greek  cities.  Catana  was  the  first  Siceliot 
city  to  receive  a  settlement  of  C.ampanian  mercenaries,  while 
others  settled  in  noii- Hellenic  Entella.  Naios  was  settled  by 
Sicels;  Leontini  was  again  merged  in  SyT.icus^?.  Nciw  hcpin  the 
dealings  of  Dionysius  with  Italy,  where  the  Rhcgincs,  kinsmen 
of  Naxos  and  Cata.na,  planned  a  fruitless  attack  on  him  in 
common  with  Messana.  He  then  sought  a  wife  at  Rhcgium, 
but  waa  rduscd  with  scorn,  while  Locri  gladly  gave  him  Doris. 
The  two  dtics  afterwards  fared  accordingly.  In  the  first  war  with 
Carthage  the  (irerk  dties  under  Carthaginian  dominion  or 
dependence  helped  him;  so  did  Sicons  and  Sioeb,  which  last 
had  anrang  them  some  stirring  leaders;  Elymian  Segesta  clave 
to  Carthage.  Dionysius  took  the  Phoenicfao  ftrani^iold  of 
Motye;  but  Himiloo  wcoewed  it,  dsatrqysd  ItfaMana.  founded 
the  bill- town  of  Taarementnm  above  Naaoe  tat  Suds  who  had 


^yuMMaSb  BeiMM  iuwMioB  end  hone  diMMttenti  the  Qnaat 
wua  all  but  loBt;  but  the  Spaitea  Phanddaa  stood  hu  Mead; 

the  Carthaginians  again  suffered  from  pestilence  in  the  marahea 
of  Lysimelia;  and  after  a  masterly  combined  attack  by  land 
and  sea  by  Dionysius  Himilco  went  away  utterly  defeated, 
taking  with  him  his  Carthaginian  troops  and  forsaking  liis  allies. 
Gi  l.i,  (".i.Tiarina,  Himera,  Sehnus.  Acr.ig.a-s  itself,  became  subject 
allies  of  Dionysius.  The  Carthaginian  dominion  was  cut  down 
to  what  it  had  been  before  Hannibal's  inv.asion.  Dionysius 
then  plantetl  mercenaries  at  Leontini,  contjucred  some  Sicel 
•.owns,  Henna  among  them,  and  made  alliances  with  uthi^r.s.  He 
rcstorcii  .Mfss;ina,  i)e<>j)ling  it  with  motley  settlers,  among  whom 
wore  son.e  l  i  the  old  .Meascnians  from  Pdoponnesus.  But  the 
Spartan  masters  of  the  old  Mcssenion  land  grudged  this  possible 
beginning  of  a  new  Messenion  power.  Dionysius  therefore 
moved  his  Messenions  to  a  point  on  the  north  coast,  where 
they  founded  Tyndoris.  He  clearly  had  a  siK-cial  eye  to  that 
region.  He  took  the  Sicd  Cephalowlium  (Cefalil),  and  even 
the  old  Phoenidan  bosder-l^rtnia  of  Sokras  was  betrayed  to  Urn. 
He  heat  heck  a  Bhcgtae  cqieditibB;  hut  Us  adtaace  was 
dMckedbyefaOwetoteketkenewSkalaettlsmatef  Ttauo* 
His  mfilni  el  aB 
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Many  of  the  Sicds  forsook  him;  Acragas  declarwl  herself 
indcpcniicni;  Curihage  herself  again  took  the  tidd. 

The  Caxthaginiaii  war  of  39a-39i  wa»  not  very  memorable. 
Both  side*  failed  in  their  chief  enterpriiea,  and  the  main  interest 
of  the  aUKy  oomes  from  the  (^impses  which  wc  get  of  the  Sicd 
statea.  IbMt  Of  them  joined  the  Carthaginian  leader  Mago; 
but  he  m  WfTTiiifiillj  witlHtood  at  Acyrittm  by  Agyris,  the 
aQjr  oC  Diaayrin,  who  b  demrttied  as  a  tyrant  aeoood  in  power 
to  Dkmuniiis  UaNclf.  TMa  way  of  tpfking  would  in^ily  that 
Agyriuffl  had  w  for  advanced  in  Gredt  w»y»aa  to  ran  Uw  uwal 
course  of  a  Greek  oommoowiallh.  Uw  two  qmatt  drove 
Carthage  to  a  peace  by  which  riw  ahiadoned  all  her  Sicd  allies 
to  Dionysius.  This  time  he  took  Tamwneniiim  and  settled 
it  with  his  mercenaries.  For  new  colonists  of  this  kind  the 
established  rommunitii  s  of  races  were  making  way.  Former 
transportations  had  bi-t  ii  iiKivi-ments  of  Greeks  from  one  Greek 
aite  to  another.  Now  .all  r-iccs  .in  confounded. 

Dion>'sius,  now  free  from  Phoenician  warfare,  gave  his  mind 
to  enterprises  which  raised  hi.s  power  to  its  greati  hught. 
In  the  years  .^<)0-,;S7  he  warred  against  the  Ilaliot  cilicb  in  ailiauce 
with  their  LuLjiuan  (.■iirinies.  Rhegium,  Crotor.,  the  whole  toe 
of  the  boot,  were  conqucrc<l.  Their  lands  were  given  to  I^otri. 
their  diizens  were  taken  to  Syracuse,  sometimes  as  sl.i\es, 
sometimes  as  dtuens.  The  master  of  the  barbarians  fell  bdow 
the  lowest  Hellenic  level  when  he  put  the  brave  Rhegine  general 
Phyton  to  a  lingering  death,  and  in  other  cases  imitated  the 
Carthaginian  cruelty  of  crucifixion.  Conqueror  of  southern 
Itafy,  hie  tamed  hii  thoughts  yet  further,  and  became  the  first 
nler  of  SkBy  to  stretch  forth  his  hands  towards  the  eastern 
paahMila.  In  tho  Adriatic  he  hdped  Hellenic  CTtensioB,dwiriiig 
DO  doubt  to  secure  the  important  trade  route  into  central 
Europe.  He  planted  diicctly  and  indimtly 
in  Apulia,  while  Synoaan  eiiles  fouMled  the 
Anoona.  He  helped  the  I'arians  in  thcfr  setfls—ata  of  law  and 
Pharos;  he  took  into  his  pay  Illytian  wanton  wfth  Greek  arms, 
and  helped  the  Molossian  Alcctas  to  win  back  part  of  his  kingdom. 
He  was  even  charged  with  plotting  with  his  Epirot  ally  to 
plunder  Delphi.  This  even  Sparta  would  not  endure;  Dior.;,  ^ius 
bad  to  content  himself  with  sending  a  fleet  along  the  west  coiist 
of  Italy,  to  carry  oti  the  wealth  of  the  great  temple  of  Caere. 

In  old  (ircccc  men  now  said  that  the  Greek  folk  w.ts  hemmed 
in  between  the  barbari.an  Artaxcrxes  on  the  one  side  and 
Dionysius.  master  and  jjlantcr  of  barbarians,  on  the  other. 
HmsSC  feehnfpi  found  cx[ircssion  when  Dionysius  sent  his  embassy 
to  the  Olympic  games  of  384,  and  when  Lysias  bade  Greece  rise 
against  both  its  oppressors.  Dionysius  vented  his  wrath  on 
those  who  were  nearest  to  him,  banishing  many,  among  them 
Hsfasothcr  Leptincs  and  his  earliest  friend  PhiliitQS,  and  putting 
many  to  death.  He  was  also  once  more  stirred  up  to  i^ay  the 
part  of  a  Hellenic  champion  in  yet  another  Punic  war. 

In  thte  war  (383-578)  Dionysius  seems  for  once  to  have  had 
his  head  tttmed  by  a  first  success.  His  demand  that  Carthage 
•honhl  shpgrthfr  withdonr  txom  Sidly  was  met  by  a  cntsliing 
TImi  caasft  a  tiMty  fa^  wfakh  Chithsge  kept  SeKnus 


and  port  of  the  land  of  AotagM.  Hie  Haljpcas  hrrsir  the 
bouBdary.  Dhmysfaia  bad  also  to  pay  toeo  talents,  wfakh 
caused  Um  to  be  spoken  of  as  becoming  tributary  to  the  bar- 
barians.   In  the  last  years  of  Us  rdgn  we  hear  dimly  of  both 

Syracu&tn  and  Carthaginian  operations  in  southern  Italy. 
He  also  gave  hdp  to  Sparta  against  Thebes,  scndinf;  Gauli!<h 
and  Iberian  mercenaries  to  take  part  in  Greek  warf  irc.  His 
last  war  with  Carthage,  which  began  with  an  invasion  of  western 
Sicily,  ar.ri  which  was  Koing  on  at  hisdcath  in  367  B.C..  was  ended 
by  a  peace  by  which  the  i^.^lycus  rem.iined  the  boundary. 

The  t>Tanny  of  Dionysius  fell,  as  usual,  in  the  second  genera- 
tion; but  it  was  kept  up  for  ten  years  after  his  deAth  by  the 
cnerRj' of  I'hilistus,  now  minister  of  his  son  Dionysius 
JJ'JJ'U*"  the  Younger.    It  fell  with  the  coming  back  of  the 
exile  Dion  in  3S7.  The  tyranny  had  la.stcd  so  long 
that  it  was  less  easy  than  at  the  overthrow  of  the 
elder  tyiants  to  faU  back  on  an  earlier  state  of  things.  It  had 
boaiAtiBe  of  fritfitful  chaagta  thnttghaatSid^,  full  of  bnaUng 


up  of  old  landmarks,  of  cooAtdon  of  races,  and  of  movements 
of  inhabitants.  But  it  also  saw  the  foundation 
of  new  dtics.  Besides  Tyndaris  and  Tauromenium, 
the  foundation  of  Halaca  marks  another  step  In 
Sicel  progress  towards  Hellenism,  while  the  Carthaginians 
fotinded  their  strong  town  and  fortress  oi  lilybacum  in  place 
of  Motya.  Among  these  changes  the  most  ma^ed  is  the  settle- 
ment of  Campanisn  mercenaries  in  Greek  and  Siod  tannm. 
Yet  they  too  could  he  bnugbt  under  Otmk  InftssHw;  they 
■«m  kfawHIf  i>f  thy  ^Hrrtt,  fliri  ^ht  fffff— — — -  *■*  ^, 
Thnr  marit  OM  stage  of  raigntloB  fiwn  ItaV  tato  Sdbr. 

Ive  of  Dionysius  was  leas  briUfaait  in  the  way  of  art 
and  literature  than  that  of  Hieto.  Yet  Dkmysios  himself 
sought  fame  as  a  poet,  and  his  success  at  Athens  shows  that  his 
COmpositionH  (lid  not  deseri-c  the  full  scorn  of  his  enemies. 
The  dithyranibic  poet  Pliilo.xenus,  by  birth  of  Cythcra,  won  his 
fame  in  Sicily,  and  other  authors  of  lost  poems  are  mentioned 
iti  various  Siccliot  cities.  One  of  the  greatest  losses  in  .all  Greek 
hi.story  is  that  of  the  writings  of  I'hilistus  (4,!f>-j50l.  the  Syracusan 
who  had  seen  the  .\thenian  siege  and  who  diet!  in  the  warfare 
between  Dion  and  the  younger  Dionysius  Through  the  time 
of  l>olh  tyrants,  he  was,  next  to  the  actual  rulers,  the  first  man 
in  Sicily;  but  of  his  record  of  his  own  times  we  have  only  what 
iUters  through  the  recasting  of  Diodorus.  Rut  the  most  remarkr 
able  intellectual  movement  in  Sidly  at  this  time  was  the  influenOO 
of  the  P.vthagorcan  philosophy,  which  still  lived  on  in  sonthcn 
Italy.  It  led,  through  Dion,  to  the  several  visits  of  FhtO  tO 
Sicily  imder  both  the  dder  and  the  younger  DMnysius. 

The  time  foUowhig  the  Dionysian  tycuwy  was  at  Sytacuse  a 
tfane  fall  of  the  BBOst  stirring  local  and  penooal  interest,  under 
her  two  delivenn  Dkm  and  TEmdeoo.  It  is  less  easy 
to  mk*  o«t  the  enct  cfftct  OB  the  rat  of  SMIjr  of 
the  three  yeai^  career  of  Dhm.  Between  the  death  of  Dion 
in  gS^  mmI  tlw  coming  of  Timoleoo  in  344  we  hear  of  a  time  of 
conAuhm  in  which  Hellenic  life  seemed  lilcely  to  die  out.  The 
cities,  Greek  and  Sicd.  were  occupic<l  by  tyrants.  The  work  of 
Timolcon  (q.t.),  whose  hcadqu.artcrs  were  first  at  Tauromenium, 
thin  .1!  H.idranum,  was  threefoM — the  immediate  deliverance 
of  Syracuse,  the  restoration  of  Sicily  in  general  to  freedom  and 
Greek  life,  and  the  defence  of  the  Greek  dties  against  Carthage. 
The  great  victory  of  the  Crimissus  in  ,330  led  to  a  peace  with 
Carthage  with  the  nlil  frontier;  but  all  Greek  dtics  were  to  be 
free,  and  Carth.-iRc  w.-us  to  give  no  help  to  any  tyrant.  Timoleon 
drov  e  out  all  the  tyrants,  and  it  specially  marks  the  fusion  of  tho 
two  races  that  the  people  of  the  Sicel  Agyritwt  were  admitted 
to  the  dtisenahip  of  free  Syracuse.  From  some  towns  be  drove 
out  the  Campanians,  and  he  hugely  Invited  Greek  settlement, 
espedally  from  the  Italiot  towns,  wUdh  DOS  hard  piesaed  k|]r 
the  Kruttians.  The  Corinthian  deliverer  gRVO,  not  only  Syracuse^ 
but  all  Greek  Sidly,  a  new  lease  of  lif^  thoogh  a  short  one. 

We  have  unhidtily  no  intelligible  ftoconnt  of  Sicily  duiinc 
the  twenty  years  alter  the  death  of  Tiasohaii  (33^-317).  Hb 
deKvcniice  is  said  to  haw  heeo  CoBowed  fteat 
immedhue  prosperity,  but  wan  and  dteensibna  very  tSU^ 
soon  began  agaic.  ThO  CSMthaginians  played  off  one 
dty  and  party  against  another,  and  Agatbodes,'  following  tho 
same  policy,  became  in  317,  by  treachery  and  massacre,  undis- 
puted tyrant  of  Syracuse,  and  spread  his  dominion  over  many 
other  cities.  Acragas,  strengthened  by  Sj-racusan  exiles,  now 
stands  out  ag.iin  .^s  the  rival  of  Syracuse.  The  Carthaginian 
Hamilcar  won  many  Cireck  cities  to  the  I'linic  alliance. 
.Vgathoclcs,  however,  with  Syracu«*r  blockaded  by  a  Carthaginian 
fleet,  formc-d  the  \io\d  idea  of  carrying  the  war  into  .\frica. 

For  more  than  three  years  (510-^07)  each  side  carried  on 
warfare  ;ii  the  lanfi  nl  the  other,  Carthage  was  hard  pressed 
by  .Xgathocles,  while  Syracuse  was  no  less  hard  pressed  by 
Hamilcar.  The  force  with  which  .Agathocles  invadc-d  .Africa 
was  far  from  being  wholly  Greek;  but  it  was  representatively 
European.  Gonls,  Samnitcs,  Tyrrhenians,  fought  for  him,  while 
mercenary  fjeseks  and  Syraoisan  exiles  fought  for  Carthage.  He 
battles  and  towns;  he  quelled  mutinies  of  Us  own 
>  See  imysnl,  AgMttitt  (190^. 
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troops;  by  inviting  and  munleiing  Ophelias,  lord  of  Cyrene, 
he  doubled  bis  army  and  brought  Carthage  near  to  despair. 
Meanwhile  Syracuse,  all  but  lout,  had  driven  back  Hamilcar, 
and  had  taken  him  prisoner  in  an  unauccessful  attack  on 
Euryelus,  and  slain  him  when  he  came  again  with  the  help  of 
the  Syracusan  exile  Democnta.  Meuwhilc  Acragas,  deeming 
Agathockt  mod  the  tariMuiut  alike  weakened,  proclaimed 
fraedom  ktc  the  Skilian  dUea  under  her  own  hem4Uiip.  Many 
towna.  both  Greek  and  Skd.  jafaed  the  coofedency.  It  hw 
now  become  impoasible  to  distinguish  the  two  noea;  Hennm  and 
Herbessus  are  now  the  fellows  of  Camarinn  andLmatioL  But 
the  bopa  of  Acra^  perished  when  Agathodes  eune  back  bora 
Africa,  landed  at  Selinus,  and  marched  to  Syracuse,  taking  one 
town  after  another.  A  new  scheme  of  Sicilian  union  was  taken 
up  by  Dcinocrati-s,  which  cut  short  hi:,  i:i>niiiuon.  But  he  now 
relieved  S>Tacusc  from  the  Cirth.^K-iiiiin  hlmkadc;  his  mer- 
cenaries gained  a  %'ic:tory  over  .'\craKas;  and  he  sailed  again  for 
Africa,  where  fortune  had  turned  against  his  son  Arrhagathus, 
as  it  now  did  against  himself.  He  left  his  sons  and  his  army 
to  death,  bondage  or  Carthaginian  service,  and  came  bark  to 
Sicily  ,\lmost  alone.  Yet  he  could  still  gather  a  force  which 
enabled  him  to  seize  Segesta,  to  slay  or  enslave  the  whole 
population,  and  to  settle  the  dty  with  new  inhabitants.  This 
change  amounts  to  the  extinction  of  one  of  the  elements  in  the 
old  popuiation  of  Sicily.  We  hear  no  more  of  Elymi;  indeed 
Segesta  has  been  practically  Greek  long  before  this.  Deinocrates 
and  Agathodes  came  to  a  kind  of  partnership  in  304,  and  a  peace 
iriUi  CMrthty^wMi  the  «k^bo«uidiii^^^M(a»^^  Agathodes  in 

At  wata»  atiife  of  Ut  AMcw  oimwltna  Actthodea  had 
takm  the  tilk  of  kinfr  Seilier  tynaU  wen  wdl  phweJ  to 
be  qpalBMt«f  M  kbifij  Imt  w  eedkr  ntat  el  Sk^jr  put  either 
their  heeda  or  their  names  on  the  coin.  Agathodem  now  put  his 
■eaw,  lint  without,  and  then  with,  tlie  kin||ly  thle,  though 
never  his  own  likeness — Hiero  II.  was  the  first  to  do  tMs.  This 
was  in  imitation  of  the  Macedonian  leaders  who  divided  the 
dominion  of  Alexander.  The  relations  between  the  eastern 
and  western  Greek  worlds  arc  draw^ing  closer.  .Vgalhoclcs  in 
his  old  age  took  a  wife  of  the  house  of  I'tolemy;  he  gave  his 
daughter  L,^n«s3a  to  Pyrrhus,  and  established  his  |X)wer  east  of 
Hadria,  as  the  tirst  Sicilian  ruler  of  Corcyra.  Alike  more  daring 
and  more  cruel  than  any  ruler  before  him,  he  BMde  tlwilhuid 
the  scat  of  a  greater  power  than  any  of  them. 
On  the  death  of  Agathocles  tyrants  sprang  up  in  variou.'^ 
Acragas,  under  its  king  Phintias,  won  back  for  the 
moment  somewhat  of  its  old  greatness.  By  a  new 
depopulation  of  Gela,  he  founded  the  youngest  of 
Siceliot  dties,  Phintias,  by  the  mouth  of  the  southern 
Himera.  And  Hellas  was  cut  short  bgr  the  seizure 
by  the  disbanded  Campsnian  nemiiaries  of 
AgathnrW  (c  s8«),  who  ptodaimwi  thenaetyes  *  aew  people  In 
»  aenr  dty  by  the  Mae  «f  Manertiiice,  dUkben  of 


afttr 
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of  MfiMsna 


The  Cawpenka  occqpatton  of  Mweam  It  tbe  fint  of  the 

chain  of  events  which  led  to  the  Roman  dominion  in  Sicily.  As 
yet  Rome  has  hardly  been  mentioned  in  Sidlian  story. 
The  Mamertine  settlement,  the  war  with  Pynhits, 
bring  us  on  quickly.    Pyrrhus  (q.v.)  came  as  the  champion  of 

the  western  Greeks  against  all  barbarians,  whether  Romans 
in  Italy  or  Carthaginians  in  Sicily.  His  Sicilian  war  (278-276)' 
was  a  mere  interlude  between  the  two  acts  of  his  war  with  Rome. 
As  son-in-law  of  Agathocles,  he  claimed  to  be  specially  king 
of  Sicily,  and  he  held  the  Sicilian  conquest  of  Corcyra  as  the 
dowry  of  Lanassa.  With  such  a  deliverer,  deliverance  meant 
submission.  P>TThus  is  said  to  have  dreamed  of  kingdoms  of 
Sicily  and  of  Italy  for  his  two  sons,  the  grandsons  of  Agathodes, 
and  be  himself  reigned  for  two  years  in  Sicily  as  a  king  whocune 
to  be  no  less  hated  than  the  tyrants.  Still  as  Hellenic  champion 
in  Sicily  he  has  no  peer. 
Tbe  Creek  king,  on  his  way  back  to  fight  for  Tarentum  against 

*  F«fttaeesiifc»yMiecf.  Hohb:  MUtrt,  n.  "Tin  Repdilk." 
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in  Roman  alliance.  His  saying  that  he  left  Sidlyas  a  wrestling- 
ground  for  Romans  and  Carthaginians  was  the  very  truth  of  the 
matter.  Very  soon  came  the  first  war  between  Rome  and 
Carthage  (the  "  First  Punic  U'ar  ").  It  mattered  much,  now 
that  Sicily  was  to  have  a  barbarian  master,  whether  that 
master  should  be  the  kindred  barbarian  of  EuiigpO  Or  tbe  ber> 
barianof  Asia  transplanted  to  the  shore  of  Africa. 

Sidir  &i  trath  aeter  ked  k  am  hveful  dimpiaa  than 
Wan  U,  of  SjnKiae.  Hi*  eatuMMied  nde  of  Ceitbage  in 
Sicily  wu  iww  aanething  Alt  ecndd  mil  be 
of  the  robber  coiiiihobhwiMi  at 
Measana.  The  dominion  of  the  freebooters  was  spreading. 
Besides  the  whole  north-eastern  corner  of  the  island,  it  reached 
inland  to  Agyrium  and  Centoripa.  The  Mamertines  leagued 
wiih  other  Campaniaii  freelxwters  who  had  forvikc-n  the  service 
of  Rome  to  estahlish  themselves  at  RhcRium.  But  a.  new 
Syracusan  power  was  growing  up  to  meet  them.  Hiero,  claiming 
descent  from  (jcio,  pressed  the  Mamertines  hard.  He  all  but 
drove  '.hLin  '.o  ilie  su'render  of  Messana;  he  even  helped  Rome 
to  ch.a.stisc  her  own  rebels  at  Rhcgium.  The  wrest  ling -ground 
was  thus  opened  for  the  two  barbarian  cotnnionwe.dliib.  Car- 
thiiginian  troops  held  the  Mcssanian  citadel  against  Hiero, 
while  another  party  in  Messana  craved  the  help  of  the  head  of 
Italy.  Rome,  chastiser  of  the  freebooters  of  Rbegium,  saw 
Italian  brethren  in  the  freebooters  of  Messana. 

llie  exploits  of  Hiero  had  already  won  him  tbe  kingly  title 
(270)  at  S>Tacusc,  and  he  was  tbe  representative  of  Hellenic  life 
and  independence  throughout  the  tdand.  Partly  in  this  char- 
acter, putly  aa  direct  wvereign,  he  was  virtual  ruler  of  a  large 
pait  of  eaalcm  Sidly.  But  he  oould  not  aipiie  to  the  dooBietoa 
of  earBcr  SymcoMii  ndm.  The  advance  «f  Kooae  alter  the 
retreat  of  tyiAm  knt  the  aew  hfaig  beat  el  hope  of  thdr 
Italian  pooltion.  And  pvenatly  the  new  kingdom  eadianged 
independence  for  safety.  When  Rome  entered  Sicily  as  the 
ally  of  the  Mamertines,  Hiero  became  the  ally  of  Carthage.  But 
in  the  second  year  of  the  war  (263)  he  found  it  needfiU  to  change 
sides.  His  alliance  with  Rome  marks  a  great  epoch  in  the 
historj'  of  the  (ircek  nation.  The  kingdom  of  Hiero  was  the 
lirst-fruits  out  of  Italy  of  the  system  by  which  alli-xncc  with 
Rome  grew  into  subjection  to  Rome.  He  was  the  tirst  of 
Rome's  kingly  vass^ils.  His  only  burthen  was  to  give  help  to 
the  Roman  -^idc  in  war;  within  his  kingdom  he  was  fret,  and 
his  dominions  tlourished  as  no  part  of  Sicily  had  flourished 
since  the  days  of  Timolcon. 

During  the  twenty-three  years  of  the  First  Punic  War  (264- 
241)  the  rest  of  the  island  suffered  greatly.  The  war  for  SUBlf 
was  fought  in  and  round  Sicily,  and  the  Sicilian  cities 
were  taken  and  retaken  by  the  contending  powers 
(sec  Pmac  Waks).  The  highest  calling  of  the  Greek 
had  now,  in  the  western  lands,  passed  to  the  Roman. 
By  the  treaty  iduch  coded  the  war  in  241  Carthage  ceded  to 
ftemn  aO  her  poaninfiiiii  hi  Sdljr.  Aa  that  part  of  tbe  island 
wUcfa  kept  a  MffM««i  (}fo^  govenunent  bwainf  the 


jiiw  hln^doin  dependent  on  Rome,  ae  the  hhiv  w  b^c 
Carthage  became  the  first  Roman  pnwiaceii  Mwim 
alone  remained  an  ItaUan  ally  of  Rome  on  SdBan  aoQ. 

We  have  no  picture  of  Sicily  in  the  first  period  of  Roman 
rule.  One  hundred  and  seventy  years  later,  several  towns 
within  the  original  province  enjoyed  various  degrees  of  freedom, 
which  they  had  doubtless  kej)!  from  the  beginning.  Panormus, 
Segesta,  with  Centoripa,  Halesa  and  HaliWye.  once  Siccl  but  now 
Hellenized,  kept  the  position  of  free  cities  (lihfrae  el  immunes, 
Cic.  Vcrr.  Hi.  6).  The  rest  paid  tithe  to  the  Roman  people  as 
landlord.  The  pro\inrc  was  niird  by  a  praetor  sent  yearly 
from  Rome.  It  formed,  as  it  had  even  from  the  Carlliin'inian 
period,  a  closed  customs  district.  Within  the  Roman  province 
the  new  atate  of  things  called  forth  much  discontent;  but 
Hiero  lemahnd  the  faithful  ally  of  Rome  through  a  long  life. 
On  his  death  (916)  rndtheeocession  of  his  grandson  Ilieronymus, 
his  dynasty  was  swept  away  by  the  last  revolution  of  Greek 
Syracuse.  The  result  was  revolt  against  Rome,  the  great  siege 
and  capture  of  the  city,  the  addition  of  HIeio'a  kingdom  tothe 
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province.  Two  towns  only,  besides  Mesuna,  which 
bad  taken  the  Rooun  aide,  TuinHBenium  and  Netoa,  were 
admitted  to  the  full  privileges  of  Roman  alliance.  Taiiromeninm 
indeed  was  more  highly  favoured  than  Metsana.  Rome  had  a 
gigjU,  to  dsmaod  ihipft  of  Mewana,  but  not  of  Tai 
Sooe  t«wtM  were  dflMnjwd;  th»  pooiile  of 
massacred.  ActagM,  afdn  bdd  for  Carthage,  ww  for  four 
years  (314-110)  the  centre  of  in  active  campaign.  Tbe  Morjr 
of  Acragas  ended  in  plunder,  slaughter  and  ttanmy;  tbrec 
years  later,  the  story  of  Agrigentum  iK-gan. 

Tlic  reign  of  Hicro  was  the  last  Lime  of  independent  Greek 
culture  in  Sidly.  His  time  marks  ihe  growth  of  a  new  form  of 
local  Sicilian  genius.  The  spread  of  HulJeriic  culture  among  llie 
Siccls  had  in  return  made  a  Greek  home  for  many  Sicel  behefs, 
traditions  and  customs.  Bucolic  poetr>'  is  the  native  growth  of 
Sicily;  in  the  hands  of  Theocritus  it  grew  out  of  the  germs 
•mpplied  by  EpidianiMlS  and  Sophron  into  »  dlttiBCt  and  fmishcd 
fooD  of  tbe  ait.  Tbe  poet,  bixnaeU  of  Syiacine,«onttoandfra 
bet  ween  tbe  couita  id  Hieio  and  Ptolemy  Philartdphua;  but  bis 
poetiy  is  eaaentiaUljr  Sicilian.  So  ia  tbat  of  bis  nicoeaaon, 
botb  tbe  Syiacnsan  Moadma  and  Bbm  of  Smyrna,  wlw  came 
to  Sidly  as  to  his  natmal  school. 
With  tbe  incorporation  of  the  kingdom  of  Htero  into  the 
provinri'  ip.flr[K-ndcnt  Sicilian  history  cchir-s  an 
end  iDr  nianv  Jf;es.  In  one  part  of  the  i.slar.d  I  lie 
Roit,.iii  p'jii|'.L-  :-le[i[)cd  iJito  the  fKisition  of  Carthage,  in 
anoihcr  [kit:  int;.)  that  of  King  ilif-ro.  The  ailicii  <  iiics 
kept  their  several  terms  01  .illi.mrc;  the  free  1:1: ics  kept  ihcir 
fr<sedom;  elsewhere  the  land  paid  to  the  Rjman  people,  accord- 
ing to  the  law  of  Hiero,  the  tithe  which  it  had  paid  to  Uiero. 
But,  as  the  tiihe  was  let  out  to  ptMicani,  oppression  was  easy. 
The  praetor,  after  tbe  occupation  of  Syracuse,  dwelled  there  in 
tlie  paUce  of  Hiero,  as  in  tbe  ca^dtal  of  tbe  island.  But«  as  a 
ancvival  of  tbe  earlier  state  of  tbings,  one  of  bis  two  qunestois 
ma  qiuaitend  at  Eiyz,  tbe  otbcr  limbic  in  atteodanoe  on  hunsdf . 
Under  tbo  aupRme  dominion  of  Rome  even  tbe  unprivileged 
cities  Icept  tlwir  own  laws,  magbtrates and  assemblies,  provision 
being  made  for  suits  between  Romans  and  Sicilkns  and  between 

Sicilians  of  tiitTcrcnl  cities  i  Vcrr.  ii.  16).  In  Latin  the  one  name 
Siciili  takes  in  ;dl  the  irihafiitants  of  the  island;  no  distinction 
is  drawn  between  Greek  j.ini  Sicel,  or  even  between  Greek  and 
Phoenician  cities.  It  is.  assumed  that  all  Siculi  are  Greeks.  (  Vrrr. 
ii.  J,  ;o,  JO.  j-.  f'5;  iii.  37.  40,  j.ji.  I'\-;  r\  in  Greek,  i^octXot  is 
now  sometimes  used  instead  of  ^iixcXu^rcu.  All  the  persons 
ipoken  <rf  by  Cicero  Itave  Greek  names  save — a  most  speaking 
Wptioill  Gains  Heius  of  Mamerlina  civilu.  Inscriptions  too 
Irmb  Sioel  and  PlmcoiGian  cities  are  common^  Greek,  even  when 
tbey  commemorate  men  with  Phoenician  names,  coupled  perhaps 
with  Greek  sumanus.  Tbe  pnioam  of  HeUenication  which  bad 
been  so  long  foing  on  bad  at  last  aude  SkBy  tbocoui^ly  Greek. 
Roman  oonqocst  itself,  which  everywhere  carried  a  Greek 
clement  with  it,  would  help  thu  result.  The  com  of  the  fertile 
island  was  said  even  then  to  feed  the  Roman  people.  It  was  thn 
dmiacter  of  Sicily  which  led  to  i's  (jne  frightful  pirre  of  local 
hislor>'.  The  warsnf  knme,  and  the  systematic  ijirai  y 
and  ki(lnap[nng  that  liillowcil  them,  filled  the  Meililer- 
ranean  lands  with  slaves  of  all  nations.  Sicily  stiKxi 
out  before  the  rest  as  the  first  land  to  be  tilled  by  slave  ganj;*, 
on  the  estates  both  of  rich  natives  and  of  Roman  settlers.  It 
became  the  granary  of  Rome  and  the  free  population  naturally 
degenerated  and  died  out.  The  slaves  were  most  harshly  treated, 
and  even  encouraged  by  their  masters  to  rob.  The  land  was 
full  of  disorder,  and  the  praetors  shrank  from  enfordng  tbe  kw 
agninat  oflenden»  many  «(  wbom,  aa  Romaa  kaigbt%  migbt  be 
their  own  judiea.  Of  tbeae  oawoi  cmaa  tbe  two  pant  alair^ 
levoltaof  tbe  seoood  half  of  tbe  ind  century  B.e.  Tbe  fint  lasted 
fnm  134  to  IJ2,  the  lime  of  Tiberius  Gracchus  and  the  fall  of 
Numantia.  Enna  and  Tauromenium  were  the  headquarters  of 
the  revolt.  The  second  (the  centre  of  which  was  Triocala,  the 
modem  S.  .•Vnna,  g  m.  \.Iv  of  Sci.iccal  l.xsted  from  loa  to  00. 
the  time  of  the  Cimbrian  inviisiuu  At  other  times  tbe  pOWer  of 
Rome  mighl  have  quelled  the  revolt  more  speedily. 


The  slave  wars  were  not  the  only  scourge  that  fell  on  Sidly. 
Tbe  pirates  troubled  the  ooaat,  and  all  other  etHto  were  OOt^ 
done  by  the  three  years'  government  of  Verres  (71-70  tM» 
B.C.).  Besides  the  light  which  the  great  impeachment  g— 
thnnm  on  tbe  state  of  tbe  iaiand,  bis  ■HmiMtratfan 
aacaa  naly  to  bno  dealt  «  bwtiat  Uow  to  ita 
pmpultj.  The  dm  wan  bad  not  directly  touched  tbe  great 
dtiea;  Verrea  phmdend  and  impoverished  everywhere,  re- 
moving anything  of  value,  especially  works  of  art,  that  took  his 
fancy,  and  there  is  hardly  a  city  that  had  not  to  complain  of 
what  it  suflered  at  his  hands,  .•\noihrr  blow  was  the  occupation 
of  .Mc&sana  by  Sextus  Pompcius  in  4?  h.c.  He  was  master  of 
Su  ily  for  seven  years,  and  during  this  period  the  com  supply  of 
Rome  was  seriously  affected,  while  Strabo  (vi.  2,  4)  attributed 
to  this  war  the  decayed  state  of  several  cities.  To  undo  tbis 
mischief  Augustus  planted  Roman  colonies  at  Palermo,  Syracuse, 
Tauromenium,  Tbermac,  Tyndaris  and  (.atana.  The  island 
thus  received  anotber  ItaJian  infusion;  but,  as  ebewbere,  Latin 
m  no  way  displaced  Giedc;  it  was  riniply  let  iip  akmaahht  of  k 
for  ceitabi  pmpoaea.  Ronaa  tastes  now  csne  la;  Xomn 
buildings,  eapedaOy  amphitheatres,  axxNC.  Tbe  Mamertinea 
were  Reman  citizens,  and  Netum,  Ctntm^me  and  Segesta  bad 
become  Latin,  perhaps  by  a  grant  of  Caesar  hnnself,  but  in  any 
case  before  the  concession  of  I,;Li:n  ric;h's  to  thr-  ""c^t  of  Sicily; 
this  was  followed  by  .M ,  j\.iiton;us's  grant  <if  full  citizenship  to 
the  whole  island.  But  Sicily  never  became  ihorou^^hly  Roman; 
no  roiids  were  constructed,  so  tha'  not  a  single  Roman  milestone 
has  Ikcc.  founc  in  ihc  v.!nilc  isl  uni.  In  tln_  division  of  provinces 
between  .Augustus  and  the  senate,  Sicily  fell  to  the  latter.  Under 
the  empire  it  has  practically  no  history.  Few  emperors  visited 
Sicily;  Hadrian  was  there,  as  everywhere,  in  a.d.  126,  and 
ascended  Etna,  and  JuUan  also  (C.X).  10).  In  its  provincial 
state  Sidly  fell  back  more  than  aoBieolber  provinces.  Attsonius 
could  stiU  reckon  Cataan  and  iamMi  Syn»  C  qMnvHw 
Syracuaas'O  smoBg  tbs  aolds  dtiea;  bat  SkOy  la  aok,  IBte 
Gaul,  ricb  in  reUcs  of  later  Roman  Uh,  and  It  is  new  Egypt 
rather  than  Sidly  that  feeds  Rome.  The  island  has  no  internal 
history  Ijcyood  a Tcry  cbsracteristlc  fact,  a  third  revolt  of  slaves 
at,  1  ban<lits,  which  was  quelled  with  difficulty  in  the  l  iys  of 
Ciulheims.  External  history  there  could  be  none  in  the  central 
island,  with  no  frontier  <i|jen  to  Germans  or  Persians,  There 
was  a  single  hrankish  attack  under  Probus  (276-282),  In  the 
(l!visit>n  of  Constantine,  when  the  word  "  province  "  had  lost  its 
meaning,  when  It.aly  itself  was  mapped  out  into  provinces, 
Sicily  became  one  of  these  last.  Along  with  Africa,  Raetia  and 
western  Illyricum,  it  became  part  of  the  Italian  praefecture; 
along  with  the  islands  of  Sardinia  and  Corsica,  it  became  part  of 
the  Italian  diooeae.  It  was  now  ruled  by  a  corrarter,  afterwards 
by  «  considar  under  tbe  antlnriiy  of  the  vicar  «f  tbe  Roman 
dty(Jr««./M^  14,  5)- 

SIdlan  bistory  began  agala  wben  tbe  wandering  of  fhe 
nations  planted  new  powers,  not  on  the  frontier  of  the  empire, 
but  at  its  heart.  The  powers  between  which  Sicily 
now  p:iss/-d  to  and  fro  wrro  Teutonic  powers.  The  ^^gugg^ 
earlier  stages  of  Teutonic  advance  could  not  touch 
Sicily,  Alaric  thought  of  a  Sicilian  expedition,  hut  a  storm 
hindered  him.  Sicily  was  to  be  reached  only  by  a  Teutonic 
(unver  which  made  its  way  through  (iaul.  Spain  and  .Vfrica.  The 
N'andal  now  dwelt  at  C  arthage  instead  of  tbe  Canaanite.  Gaiseric 
(429-477)  subdued  the  great  islands  for  which  Roman  and 
Phoenician  had  striven.  Along  with  Sardinia,  Corsica  and 
the  Balearic  Isles,  Sicily  was  again  »  poeeeision  of  a  naval  power 
at  Carthafe.  Gaiseric  made  a  tna^  with  Odoacer  abncst  Ube 
that  which  ended  tbe  Rnt  Punic  War.  He  gave  up  (Victor 
Ifltensis  i.  4)  the  isbad  on  ooditlaii  of  n  Hitale,  wlkh  was 
baldly  paid  by  Theodoiic.  SSdly  was  now  nded  by  a  GotHe 
count,  and  the  Goths  claimed  to  have  treated  the  land  witb 
spcci.al  tenderness  ( I'rocopius,  BfJi.  Goth.  iii.  16).  The  island, 
like  the  rest  of  Theodoric's  di>minions,  was  certainly  well  looked 
after  by  the  great  king  ami  his  minislec,  yet  we  hear  darkly  of 
disaffection  to  Gothic  rule  it'ass.  \'itr  1  ;i  Iheodoric  gave 
back  Lilybaetim  to  the  Vandal  king  Thrasamund  as  the  dcwry 
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of  his  sister  Analafrida  (Proc.  Beli.  Vand.  i.  8).  Yet  Lilybacutn 
was  a  Gothic  possession  whin  H.  liiariiis,  conqueror  of  Africa, 
demanded  it  in  vain  as  part  of  the  Vandal  possessions  (I'roc. 
Bfll.  Vand.  ii.  5;  BeU.  Golk.  i.  3).  In  the  Gothic  war  SiciJy 
was  the  first  land  to  be  recovered  for  the  empire,  and  that  with 
the  good  will  of  its  people  (53s).  Panormus  alone  was  stoutly 
defended  by  its  Gothic  gunaoo.  In  550  TodU  took  lome 
foitresMs,  but  the  great  dtin  ill  nitbitood  Un,  and  tlw  Goths 

«w  Fynhtts  and  HuveBna  in  one.  W9t  43P  ytm 
mtmita  mbm  put  of  Sicily,  for  iA»  yeaii  the  winlB  of  it, 
•  RMnapioviMe.  lb  flw  OotUc 
Jwtiiiliii,  a  Roman 

is  Greek  vrparqy^.   That  was  the  official  title; 
we  often  hear  of  a  patrician  of  Sicily,  but  patrician  (^.r.) 

was  in  Ftrirtnrss  ,1  fjcrviiial  r.irik,  Ir.  tlif  liter  mapping  out  of 
the  empire  iiilo  purely  militiiry  liivi.sions,  the  theme  (dina)  of 
Sicily  took  in  both  the  island  and  the  nearest  peninsula  of  the 
mainland,  the  oldest  Italy.  The  island  itself  was  <livi<lcd  for 
financial  purposes,  <ilinijil  an  111  the  oldi-r  times,  into  the  two 
divisions  of  Syrarusp  .in<l  l.dvharum.  I  hc  revolutions  of  Italy 
hardly  touched  a  land  whith  kx^ikcd  btcadily  to  the  eastern  Rome 
as  its  head.  The  Lombard  and  Frankish  masters  of  the  peninsula 
never  fixed  themselves  in  the  island.  Vilien  the  Frank  took 
the  impciial  crown  of  the  west,  Sicily  still  kept  its  allegiance  to 
dw  AmMtna  who  reigned  at  Constantinople,  and  was  only 
tarn  «mqr  piecemeal  from  the  empire  bgr  the  next  race  of 


of  Sidiy  with  tte  amnirn  dtviskw  of  the 
hiadf  h^pad  to  kMp  ap  Gndc  Kfr  in  dw 
TUs  was  of  couM  lUaiicilMiied  by  luiieB  irith 
•  paiMr  iriiidi  had  aiiaidj  a  Greek  ada,  aod  iriiere  tlw 
Gieck ride aooabectaae  dominant.  Still  the  coanexkm 
with  Italjr  via  dose,  eq>edally  the  eodeibfltical 
Some  things  tend  to  make  Sicily  look  less  Greek 
than  it  really  was.  The  ^reat  source  of  our  knowledge  of 
Sicily  in  the  century'  which  followed  the  reriinrjiH  Sy  Heli- 
Sarius  is  the  Letters  of  Pojm;  Gregory  the  tiri  at ,  and  ihty  naturally 
show  the  most  Latin  side  of  things,  The  merely  ofhcial  use  of 
Latin  was,  it  must  be  remembered,  common  to  Sicily  with 
Constantinople.  GrcKory's  hllrrs  are  largely  occiipini  with  the 
affairs  of  thn  Kre.H  .Sicilian  r.>;tates  held  by  the  Roman  church, 
as  by  the  churchc-s  of  Milan  and  Ruveniia.  Hut  they  <le.'il  with 
many  other  matters.  Saint  Paul's  visit  to  Syracuse  naturally 
gave  rise  to  many  legends;  but  the  Christian  ehurth  uiidoubte<lly 
took  early  root  in  Sicily.  We  hear  of  Xlanichacans  (CD.  163) ; 
Jews  were  plentiful,  uid  Gregory  cauaes  oompenaatkm  to  be 
made  for  the  unlawful  destructioo  oi  qraagogues.  Many 
Christian  catacombs  and  Byzantine  rodc*ca.t  villages,  churches 
ami  tomho  hsvo  bees  explored  of  reoent  yeaia.  See  the  compre- 
heMivt  waric  hgr  tha  hM»  J.  Ffifarer  and  V.  Scbultse.  "  Die 
altchritfndMa  GnlMtltta  StriUeiii"  (Bolin,  1907,  JakrbiKh 
Af  onMiliiiHlM  ImttiMs,  Ei(iin(ungihcft  vB.);  and 
■ncial  afUdtS  Inr  P.  Oni  in  the  Nelitie  degli  tcati,  and  in 
BytanUniMkt  idUekr^  (189S,  1;  1899,  613).  Of  paganism 
we  find  no  trace,  aave  that  pofan  aUvcs,  doubtless  not  natives 
of  the  island,  were  held  by  Jews  (CD.  127).  Herein  is  a  contrast 
between  Sicily  and  Sardini.i,  where,  according  to  a  letter  from 
GreRor>'  to  the  empress  ("onstantina.  wife  of  the  emperor 
Maurice  (  504-51H1.  praying  for  a  lightening  of  taxation  in  both 
ialands,  pajianism  still  linprrcd  (CD.  ui).  Sicily  belonged  lo 
^f^g  '"c  Lalin  [la'riarthate;  but  v.r  ilreaiiy  [CD.  to\) 
see  KlimnierinKS  of  the  cominR  disputes  between  the 
Eastern  and  W'rslern  Churches.  ThiuKii  were  changed  when 
Leo  the  Isaurian  confiscated  the  Sicilian  and  Calabrian  estates 
of  the  Roman  Church  (Theoph.  i.  631). 

In  the  9th,  loth  and  nth  centuries  the  old  drama  of  Sidly 
was  acted  again.  The  bland  is  again  disputed  between  Europe 
and  Asia,  transplanted  to  Africa  between  Greek  and  Semitic 
dwellers  00  her  own  toil.  Panonnus  and  Syracuse  arc  again 
the  headquartam  oi  laoet  «ad  catods,  of  cneds  yet 


of  races.  The  older  religious  differences  were  small  compared 
with  the  strife  for  life  and  death  between  Christendom  and 
Lslam.  Gregory  artd  Mahomet  were  contemporaries, 
and.  though  Saracen  occupation  did  not  begin  in  ^*L_ 
Sicily  till  more  than  two  centuries  after  Gregory's  ^,^2! 
death,  Saracen  inroads  began  much  sooner.  In 
65s  (Theoph.  L  533)  part  of  Sicify  was  plundered,  and  its 
inhabitanu  carried  to  Damaamt.  Then  CUB  tha  tttaaie 
cptaocte  of  the  virit  of  CooBtaaa  II.  (64i-d«)>  tha  Sm  mapeKir, 
itinHddaaaD,iHMihadi«tfiaotfaiScilynHaJidMn.  After* 
war  with  the  Lombarda,  after  twelve  daya*  plwMkr  af  Koma^ 
he  came  on  to  Syracuse,  where  his  oppresaiona  led  to  hb  murder 
in  668.  Sicily  now  saw  for  the  first  time  the  setting  up  of  a 
tyrant  in  the  later  aenac.  Mesetius,  commander  of  the  Eastern 
army  of  Constans,  revolted,  but  Sicily  and  Roman  Italy  kept 
their  allegiance  to  the  new  emperor  Constantinc  Pogonatus, 
who  came  in  person  to  destroy  him.  Then  ranie  another  Saracen 
inroad  from  Alexandria,  in  which  Syracuse  was  sacked  (Paul. 
Oiac.  V  l  i  j  Towards  the  end  of  the  8th  century,  though  Sicily 
it.self  was  untouched,  its  patricians  and  their  forces  play  a  part 
in  the  alTairs  of  southern  Italy  a.s  i  nc  nni  s  uf  ihe  Frankish  power. 
Charlemagne  himself  was  believed  (Theoph.  i.  736)  to  have 
designs  on  Sicily;  but,  when  it  came  to  Saracen  invasion,  the 
sympathies  of  both  pope  and  Caesar  lay  with  the  invaded 
Christian  land  {ifon.  Car.  323,  328). 

In  813  a  peace  for  ten  yean  was  made  between  the  Sararma 
and  the  patrician  Gregoiy.  A  few  years  after  it  expired  f 
settlement  in  the  island  began.  About  this  time  Crete 
was  aeiied  by  Spanish  adventurers.  But  the  first 
Saracen  settkts  in  Sidlly  wan  the  African  neighboun 
«f  adly,  awl  they  were  cdad  to  tha  iimh  fay  a  homi 
The  etoty  has  been  tricked  out  with  many  romantic  dctaOs 
(ClfMB.  Sakm.  to,  ap.  Peiti,  UL  498;  Theoph.  Coat.  iL  ays; 
Geoife  Cedltwii^  M.  97);  but  it  seems  plain  Uiat  BupfaanlM 
or  Kithymttts  of  Syracuse,  supported  by  his  own  cftlaeB% 
revolted  against  Michael  the  Stammerer  (8}o-8}9),  and,  when 
defeated  by  on  imperial  army,  asked  help  of  Ziyadet  Allah,  the 
Aghlahiu-  priiic(  i  f  Kairawfln,  at;d  offered  lo  hold  the  island  of 
him.    The  struggle  of  years  now  began.     Euphcmius,  a 

puppet  emperor,  was  led  alKuu  by  his  Saracen  allies  much  as 
earlier  puppet  emjicrors  had  l)een  led  alwiut  by  .\laric  and 
Ataulf,  till  lie  was  slain  in  one  of  the  many  sieges.  The  second 
Semitic  conquest  of  Sicily  began  in  857  at  Mazzara  on  the  old 
iHirder  of  Greek  and  Phoenician.  The  advance  of  the  invaders 
W.1S  slow.  In  two  years  all  that  was  done  w.is  to  occupy 
Maz7xkra  and  Mineum — the  old  Menac  of  Ducetius — strange 
points  certainly  to  begin  with,  and  seemingly  to  destroy 
Agrigentum,  wtU  used  to  destruction.  Attacks  on  Qymcaae 
failed;  so  did  attacks  on  Henna — Cattrum  Ennce,  g29-i0ft. 
now  changing  into  Caslrum  Johaimis  (perhaps  Kturrpo- 
lAjwif),  CaatrqgiavaBnl.  The  actual  gain  was  SBoall;  bat  tha 
invaden  toak  Misb  aUke  of  the  coast  and  of  the  idand. 

A  far  greater  ooDqueatfaOowedirfieB  new  tavadamcama  from 
Spain  and  when  Theodotos  was  killed  in  830.  The  next  year 
Panormus  posed  away  iar  aw  inn  Roman,  for  930  yean  from 
Christian,  nile.  Syracuse  was  far  fifty  years,  not  only,  as  of  old, 
the  bulwark  of  Europe,  but  the  bulwark  of  Christendom.  By 
the  conquest  of  Panormus  the  Saracens  were  firmly  rooted  in 
the  ii,!an  1  It  became  the  scat  of  the  amir  or  lord  of  Sicily. 
We  hear  dimly  of  treasonable  dealings  with  them  on  the  part 
of  the  straUgos  Alexius,  son-in-law  of  the  empemr  The<ji)hilus; 
but  we  sec  more  clearly  that  Saracen  udvaiite  was  largely 
hindered  by  dissensions  between  the  African  and  the  Spanish 
settlers.  In  the  end  the  M<islem  conquests  in  Sicily  became 
an  Aghlabite  principaJ  iv  cw  inp  at  In-^t  a  formal  superiority 
in  the  princes  of  Kairawin.  With  the  Saracen  occupation 
begins  a  new  divi.sion  of  the  island,  which  becomes  convenient 
in  tracing  the  progress  of  Saracen  conquest.  This  is  into  three 
valleys,  known  in  later  forms  of  language  as  \'al  di  Mazzara 
or  Mazza  in  the  N.W.,  Val  di  Noto  in  the  S.E.  and  Val 
Dcmonc  (a  name  of  uncertain  origin)  in  the  N.E.  (see  Amari, 
MutahHOM  im  SieiUa,  i.  465).  The  first  SaraoM 
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of  Vai  di  Mata^a  answers  rouRhly  to  the  old  CarthaRinian 
possessions.  From  ranonnus  the  amir  or  lord  of  Sicily, 
Mahommcd  ibn  AbdaUab,  sent  fortli  his  plundcrera  throughout 
Sidly  and  even  into  sou  them  Italy.  Hibb^  faowew,  thqr  made 
no  lasting  settlements. 

The  chief  work  of  the  next  ten  years  WH  Ae  conquest  of  the 
Val  di  Noto,  but  the  first  lereat  advance  was  made  elsewhere. 
In  843  the  Saracens  won  the  iManicrtinc  city,  Mcssana,  and  thus 
■toed  in  the  ptth  between  Italy  and  Sid^.  Tben  the  work 
of  coaqueit,  at  described  hy  the  AntUc  writers,  went  on,  but 
tkmiy.  At  kit,  in  859,  the  very  centre  of  the  iriaBd,  the  atroag- 
hoM  of  Henna,  was  taken,  and  the  main  part  of  Val  di  Noto 
ioOowed.  But  the  divUow  uHMf  tin  Marions  hd^  tfce 
Cbristians;  they  won  back  sevwd  tmrnt,  vai  beat  «ff  aD 
attacks  on  Syracuse  and  Tauromenium.  It  is  strange  that  the 
reign  of  Basil  the  Macedonian  (867),  a  time  of  such  renewed 
vigour  in  the  empire,  was  the  time  of  the  Rreatest  oi  all  losses 
iti  Sicily.  In  Italy  the  imperial  frontier  largely  advanced; 
in  Sicily  imi>crial  fleets  Ihtciilrnc  i  raiKirniuH.  But  in  875  the 
accession  of  Ibrahim  ihn  Alirvjad  in  .Africa  changed  the  face  of 
things.  The  amir  in  .SicHy,  Ja'far  ibn  Ahmad,  rcxcivcd  strict 
orders  to  act  vigorously  against  the  cistern  towns.  In  877 
began  the  only  successful  Semitic  sie};c  of  Syracuse.  The  next 
yeaJ  the  city  r*^ssed  for  the  fitsi  time  under  the  yoke  of 
atrangcrs  to  the  fellowship  of  Kurotx-. 

Thus  in  fifty-one  years  the  imperial  and  Christian  territory  in 
Sicily  was  cut  down  to  a  few  points  on  or  near  the  eastern  coast, 
to  the  Val  Demone  in  shoit  without  Messaoa.  But  between 
Moslem  dissension  and  Chtistiao  valour  the  stniffile  had  still 
to  be  waged  for  eighty-seven  years.  Henna  had  been  the  chief 
ftatM  of  Christian  rct^istance  a  gHMKatin  earlier;  its  place 
WH  tow  taken  by  the  small  fort  of  Ramctta  not  iai  from  Messina. 
Tke  MmIiibii  of  Sidly  were  bnsy  in  dvil  «an;  Arabs  fought 
•gdnst  BaAsBl,  both  against  the  African  omiiMvL  In  900 
Bsaonma  bad  to  be  won  ^  a  BOB  of  IbilUlB  fMm  UMtoi  mM* 
inawokied  by  his  fatbsrii  crmI^.  But  nlm  Unlhlnk  bteself 
came  into  Sicily ,  renewsd  flflorts  asHUt  tba  CblSltiBna  ted  to  the 
first  taking  of  Tauromenium  (90S),  of  Rametta  and  of  other 
points.  "Hie  dvil  war  that  followed  his  death,  the  endless 
revolutions  of  Agrigcntum.  where  the  weaker  side  did  not  scruple 
to  call  in  Christian  help,  hindered  any  real  Saracen  occupation 
of  eastern  Sicily.  The  cm(x  rors  never  >;a\  c  up  their  claims  to 
Sicily  or  their  hopes  of  lecovering  it.  Besides  the  stnigglc  with 
the  Christians  in  the  island,  there  was  often  direct  warfare 
between  the  empire  and  the  Saracens;  but  such  warfare  was 
more  active  in  Italy  than  in  Sicily.  In  05^  a  [)eace  or  truce  was 
made  by  the  emperor  Con&iaiiiine  I'orjihyrogenitus.  A  few 
years  later,  Otho  the  Great,  the  restorer  of  the  Western  empire, 
looked  to  Sicily  as  a  laitd  to  be  won  back  for  Christendom. 
It  had  not  yet  wholly  passed  away;  but  the  day  soon  came. 
Strange  to  say,  as  Syracuse  fell  in  the  reign  of  Basil  the  Mace- 
donian, the  Saracen  occupation  was  completed  in  the  reign  of 
Nikcfkboros  Phokas  (N'icepborus  Phocas),  the  deliverer  of  Crete. 
Id  the  year  of  his  accession  (963)  Taurontenium  was  taken,  and 


fa  MM. 


I  the  lart  atmiibaU  to  ftU  <«S$). 
ThMt  in  13S  ynn  On  Anh  did  what  the  Cknaanite  hod 
The  whole  island  waa  a  Ssmitic,  that  is  a  Mabommedan, 

don.    Yet  the  complete  Saiacca  possession  of  Sicily 
may  seem  a  thing  of  a  moment.   Its  first  and  longest  period 

l.istf.1  onl)-  7^  years.  In  that  time  Mabommedan  Sicily  was 
threatened  by  a  Western  emperor;  the  .Arabic  writers  claim 
RrcoB-  '^"^  Saracen  army  t>y  which  Olhc  II  v\.is  beaten  back 
«av*i  Itr  in  qSj  as  a  Sici]j,ui  army.  A  nughtier  eiietiiy  was 
B—frm  threatening  in  the  F-ast.  B.a.sil  II.  planned  the  recovery 
of  Sicily  in  good  earnest.  In  1027  he  sent  a  great  army; 
but  his  death  stopped  their  propresf  Ixnine  they  reached  the 
island.  But  the  great  conqueror  had  left  behind  him  men 
trained  in  his  school,  and  eleven  years  later  the  cagkrs  of  the  new 
Rome  again  marched  to  Sicilian  %-ictories.  I'bc  ravages  of 
the  Sicilian  Saracens  in  the  Greek  islands  were  more  frightful 
and  Geoxse  ManiarfSi  the  first  captain  of  his  time. 


was  sent  to  win  back  the  lost  land.  He  too  was  hcl[)c<l  bySanOM 
dissensions.  The  amir  .\bul  afar  became  a  Koman  vasial« aDd* 
Uke  Alaric  of  okl.  became  mai^istcr  mUilum  in  the 
Roman  army.  His  brother  and  rival  Abul^afa^  brought 
help  from  Africa;  and  finally  all  joined  against  the  Christians. 
Four  years  of  Christian  victory  (1038-1043)  followed.  In  the 
host  of  Maniaces  were  men  of  all  races — Normans,  who  liad 
already  begun  to  show  Lhcmselvcs  in  south  Italy,  and  tin 
Varangian  guanl,  the  best  soldiers  of  tlie  empin^  among  whoa 
Handd  bidnda  Umaelf  is  said  to  hav«  hdd  •  plaOB.  Tom 
aftsv  turn  HUM  dshvcndt  fint . 


the  Mmuam  of  the  wMe  UtM^ 
bat  it  is  cotam  Oat  the  Sanona  BifK  hut  Pknomoii  But 

court  influence  spaded  everything:  Maniaces  waa  nealled; 
under  his  successor  Stephen,  brother-in-law  of  the 

Michael,  the  Saracens  won  back  what  they  h.ad  lost.  Me 
alone  held  out,  for  how  long  a  time  is  uncertain.    But  a  < 
qucror  came  who  had  no  empresseii  to  thwart  Ulna    b  IO60 
began  the  thirty  years'  work  of  the  lirst  Roger. 

Thus  for  2f>i  years  the  Christian  people  of  some  part  or  other 
of  Sicily  were  in  subjection  to  Moslem  masters.    But  that 
subjci  tion  dif'rrcd  -ft-idely  in  ditTcront  times  and  places.  sutr 
rhe  land  was  won  bit  by  bit.    One  town  was  taken  umder 
by  storm;  another  submitted  on  terms  harsher  or  Smeam 
more  favourable.    The  condition  of  the  Christians 
varied  from  that  of  personal  slaves  to  that  of  communities 
left  free  on  the  payment  of  tribute.   The  great  mass  were  in  the 
intermeili.tte  state  usoil  among  the  non-Mabommedan  subjects 
of  a  Mahommedan  power.    The  dkimmi  of  Sicily  were  in 
essentially  the  anm«  case  aa  the  rwyaki  of  the  Turk.  While 
theoooqiiSStWl 

gained  in  point  of  bcal  fnedon.  Ihqr 
than  subjects  of  the  distant  ampsnc  So  did  the  trfbotary 
distiktBi  as  kmi  aa  the  original  tonna  wen  hcpt.  But,  aa  ever, 
the  cootitioik  of  the  subject  stoa  pew  woBM.  After  the  cocmlcto 
conquest  of  the  iriaad,  while  the  mme  davm  had  tuned  IfajionH 
medans,  there  is  nothing  OMIO  heaid  of  tiibntary  districts.  At 
the  coming  of  the  Normans  the  whole  Christian  population 
was  in  the  state  of  riiyr.Ju.  Still  Christianity  and  the  Greek 
tongue  never  U!e<i  out;  churches  and  monasteries  rt-ccived 
and  held  proiicrty;  there  still  are  saints  and  scholars.  It 
would  be  rash  to  deny  thai  traces  of  other  dialects  may  not  have 
!inKerc<l  on;  but  Greek  and  .Ar.xbic  were  the  two  written  tniigues 
of  Sicily  when  the  Normans  came.  The  Sicilian  Saracens  were 
hindered  by  their  internal  feuds  from  e\er  becotning  a  great 
power;  but  they  stood  high  among  Mahommedan  nations. 
1  heir  advance  in  civilization  is  shown  by  their  position 
under  the  Normans,  and  above  all  by  their  admirable  style 
of  architecture  (see  Pai.kxmo).  They  had  a  literature  which 
Norman  kings  studied  and  promoted.  The  Normana  in  short 
came  into  the  inheritance  of  the  two  most  civilised  IHtilWW  of 
the  time,  and  allowed  them  to  flourish  side  by  side; 

The  most  brilliant  time  for  Sicily  aa  a  power  in  the  world 
begins  with  the  coming  of  the  Normana.  Kevcx  befoie  or  after 
waa tho idand so wiitiid «r M iadtpendent.  Somaof 
the  old  lyniita  had  ruled  out  of  8i4y;  none  had 
rated  o?cr  all  Sici^.  The  Normana  hdd  all  Sicily  as 
the  centre  of  a  dominkin  wMdl  atcetcfaod  hi  beyond  it.  The 
conquest  was  the  work  of  one  man,  Count  Roger  of  the 
hou.sc  of  Ilaufeville  (sec  Rockb  I.).  The  conquests  of  the 
Normans  in  Italy  and  Sicily  form  part  of  one  enterprise;  but 
they  altogether  differ  in  character.  In  Italy  they  overthrew  the 
Byzantine  dominion;  their  own  rule  w.is  perhaps  not  worse, 
but  they  were  not  deliverers.  In  Si  iU  ihcy  were  wakomod 
by  the  Christians  as  deliverers  from  intiricl  bondage. 

As  in  the  Saracen  comiuc-it  of  Sicily  as  in  the  Hyzantitie 
recovery,  so  in  the  Norman  conquest ,  the  immediate  occasion  was 
given  by  a  home  traitor.  Count  Roger  had  alreadymade 
a  plundering  attack,  when  Becumcn  of  Catania,  driven 
out  by  his  brother,  urged  him  to  serious  invasion.  Messina  was 
taken  in  jo6o^  and  became  for  a  white  the  Norman  capitaL  The 
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thfljrpfiiMinljf  fhw^wrt  ^ilwfy  wfthttht  iiiiit  j^iwil  with  thf  Smflnt 
to  boiitiB  the  fiouBt  is  thdr  dudd.  At  Cfetuu  BeainwB  «u 
■el  up  acain  as  Rogar's  vaaaal,  and  be  did  good  service  till  he 
was  kiUnj.    Roger  soon  began  to  fix  his  eye  on  the  Saracen 

capital.  ARainst  that  hi-  h.id  Pis.-in  help,  as  thr  inscription 
on  thf  Pisou  Juvmo  witnesses  (tf.  GcolT.  Mai.  ii.  34).  Bui 
Palermo  was  not  taken  until  1071,  and  then  only  by  the 
help  of  Duke  Robert,  who  kept  the  prize  to  himself.  Slill 
its  capture  was  the  turni  >;  p" m  in  the  strii^jgle.  Taormina 
(Tauromenium)  was  won  in  107^.  Syracuse,  un<lcr  its  amir 
Hen.irvet.  held  out  s'.outly.  He  retook  C'Litaiiia  by  the  help 
of  a  Saracen  to  whom  Roger  had  trusted  the  city,  and  whom 
he  himself  punished.  Catania  was  won  back  by  the  count's 
son  Jordan.  But  progress  was  delayed  by  Jordan's  rebellion 
and  by  the  abaence  of  Roger  in  his  brother's  wars.  In 
1085  Syracuse  vras  won.  Next  year  followed  Ciigenti  and 
Castrogiovanni,  whose  chief  became  a  Chratiaii.  Nolo  bdd 
ont  till  1090.  Then  the  whole  island  was  woo,  tad  Soger 
oomplcted  Us  conquest  by  a  suooeasfiil  expedition  to  Malta. 

Like  the  amditioB  of  the  &Kka  under  the  Sanceoi,  ao  the 
ce»ditinn«l  the  SeiMeaa  wrier  ^NomiaMdilMedlodaiewiit 
ptaoesaflconlfaictothediauDetaiwesofeadioooqHcat. 
The  hfahowiiHadaii  loHginin  wss  avaiywlmie  tcleiBtodi 
ht  ouiqr  places  mudi  more.  But  it  would  seem  that, 
Just  aa  under  the  Moslem  rule,  conveiaions  from 
Christianity  to  Islam  were  forbidden.  On  the  other  hand, 
conversions  from  Islam  to  Christianity  were  not  always  en- 
couraged; Sf.ructrj  l:uo[-is  were  employed  from  'he  beginning, 
and  Count  Rdfjcr  s<:tms  to  have  thought  them  more  tr  jstworthy 
when  unconverted.  At  ralermo  the  capituLuion  secured  to 
the  -Saracens  the  full  enjoyment  of  their  own  laws;  Cirgrnti 
was  long  mainly  Saracen;  in  Val  di  Nolo  the  Saracens  kept 
towns  and  castles  of  thrir  own.  On  the  other  hand,  at  Messina 
there  were  few  or  none,  and  we  hear  of  both  Saracen  and  Greek 
villeins,  the  latter  doubtless  abiding  as  they  were  in  Saracen 
times.  But  men  of  both  races  were  trusted  and  favoured  accord- 
ing to  their  deserts.  The  ecclesiastical  relations  between  Greeks 
and  Latins  arc  harder  to  trace.  Alt  the  takbi(  of  Palermo  the 
Greek  bishop  was  restored;  but  his  snoceasors  were  Latins,  and 
Latin  prelates  were  placed  in  the  bidHprice  which  Count  Roger 
fcraodtMl.  Urban  U.  viaiud  Skily  to  promote  the  union  of  the 
dmxch,  and  be  granted  to  the  count  those  special  eccleaiaatical 
powers  held  by  the  counts  and  kings  of  Sldly  aa  hereditary 
bgatee  of  the  Holy  Sec  whidi  gieiw  nto  the  fanoue  SkUiaa 
'  '  (GeoA.  Mot  Mr.  sq).  But  Greek  worship  imit  on;  at 
it  luBned  till  the  15th  oeatury  (Pirro,  ^inlia  sacra, 
L  4^0,  43i«  449)«  •*  it  has  hee»  tince  btou^t  back  by  the 
Albanian  cdonists.   But  the  Greeks  of  Sicily  have  long  been 

united  ('iri  e'>;s,  ail.-nittir.R  the  authority  of  the  sec  of  RoniC. 

results  the  .Nurmiiii  conquest  of  Sicily  was  a  Latin 
far  more  thorough  than  that  which  had  been  made 
by  the  Roman  commonwealth.  The  Norman  princes 
protected  all  the  races,  crrccis  and  tongues  of  the 
island,  (ircck,  Saracen  an<i  Jew.  But  new  rates  came 
to  settle  alongside  o{  them,  all  of  whom  were  Li'xiin 
as  far  as  their  othciai  speech  was  concerned.  The  Normans 
brought  the  French  tongue  with  them;  it  remained  the 
court  speech  doling  the  12th  century,  and  Sicily  was  thrown 
open  to  aU  spoiriton  td  French,  many  of  whom  came  from 
England.  There  was  constant  intercourse  between  the  two 
great  islands,  both  ruled  by  Nonnan  kings,  and  many  natives  of 
Eafliuid  hlied  bigb  plaoes  in  Sicily.  But  Fieacfa  was  only  a 
haineoi wdoty, aot of  buiiiieie  at Btentiafc  ThekagBages 
of  iua^i^eai  and  docmonte  mo  Otmk,  Anhic  and  Letin,  in 
private  mitiiip  ninietuneo  Hebnw.  The  kiags  mdentood 
QlHhad  Anfak,  and  thrir  dtedi  and  works  were  commemorated 
hi  bodi  toofuaa.  Keaoe  oomes  the  fact,  at  fint  aigbt  so  strange, 
that  Greek,  Arabic  and  French  have  all  given  way  to  a  dialect 
of  Italian.  But  the  cause  is  not  far  to  seek.  The  Norman 
conquest  opened  Sicily  to  settlers  from  I:;ily,  a'\kj\v  all  from 
the  Norman  possessions  in  Italy.  Under  the  name  of  Lombards, 
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thqr  bocana  aa  inqportaat,  in  nnie  puts  •  dominant, 
Xhtis  at  liieHfais»  whe«e  «»  bear  mthhii  of  Saacoia,  we  hear, 
much  of  the  duqxites  between  Grades  and  Loubanis.  The 

Lombards  had  hardly  a  distinct  language  to  bring  with  them. 
At  the  time  of  the  conquest,  it  was  already  found  out  that  French 
had  become  a  distinct  speech  from  L.itiii.  It.i'  ,1:,  li,in;lv  ,is 
such.  'I'lic  LomLwrd  element,  duritig  the  Xornian  reign,  shcjws 
its<  lf.  not  in  whole  documents  or  in&criptionj,  but  in  occasional 
words  and  forms,  as  in  some  of  the  mosaics  at  Monrcale.  .And, 
it  any  elcnu  nt,  I,.'iiin  or  akin  to  l.utin,  had  lingered  on  through 
Uyzaiitine  and  Saracen  rule,  it  wojld  of  course  be  attractc<l  to 
the  new  I-.'Uin  elenier.t.  and  would  help  to  strengthen  it.  It 
was  this  Lombard  element  that  had  the  future  before  it.  Greek 
and  Arabic  were  antiquated,  or  at  least  isolated,  in  a  land  which 
Norman  conquest  had  made  part  of  western  Europe  and  Latin 
ChristendoBL  They  could  grow  only  within  the  island;  they 
could  gain  no  strength  from  outside.  Even  the  French  element 
was  in  some  sort  iscJated,  and  hrtcr  events  made  it  more  so.  But 
the  Lombard  element  was  constantly  strengthened  by  settlement 
from  outside.  In  the  older  Latin  conquest,  the  Latin  carried 
Greek  with  him,  and  the  Greek  element  absorbed  the  Lathi. 
Lathi  now  hdd  in  wastem  Emrapo  the  piece  wMdt  GreA  hed' 
held  them.  Thus,  in  the  iaoe  of  Italian,  both  Gieek  and  Aiabk 
died  out.  Step  by  step,  Christian  Sicily  became  Latin  hi  speech 
and  in  matip.  But  this  was  not  till  the  Norman  reigns  were 
over.  Till  the  end  of  the  12th  century  Sicily  was  the  one  land 
where  men  of  divers  creeds  and  tongues  could  live  side  by  side. 

Hence  came  both  the  short-lived  brilliancy  of  Sicily  and  its 
later  decay,  li.  Si.ily  Ihcre  were  snany  nations  all  protected 
by  the  Sicilian  king,  but  there  was  no  Sicilian  nation.  Greek, 
.Saracen,  Norman,  l^onibard  and  Jew  could  not  be  fused  into 
one  (K'oplc;  it  was  the  hojst  oi  Sicily  that  each  kept  his  laws 
ami  tongue  undisturbed.  Such  a  state  of  things  could  live  on 
only  under  an  enlightened  despotism,  the  discordant  elements 
could  not  join  to  work  out  really  free  and  nation.!!  institutions. 
Sicily  had  parliaments,  and  some  constitutional  principles 
were  well  undcrsiood.  But  they  were  assemblies  of  barons, 
or  at  most  of  barons  and  citizens;  they  could  otdy  have  repre- 
sented the  Latin  elements,  Norman  and  Lombard,  in  the  island. 
The  elder  races,  Greek  anid  Saranen,  stand  outside  the  relations 
beiwc-en  the  Latin  Ung  and  UsXatin  aubjecu.  Still,  as  long 
as  Greek  and  Saracen  w^  protected  and  favoured,  so  long 
was  Sicfly  the  most  bdlliBat  of  European  hfa«dou.  Bat  iU 
greatnea  had  no  grauadwodt  of  national  life;  for  lack  of  it 
the  most  brilliant  of  kingdoms  pccaentfy  sank  below  the  hvd 
of  other  lands. 

Four  generations  only  span  tte  ttaae  from  the  birth  of  Count 

Roger,  about  lojo,  to  the  deeth  of  the  emperor  Frederick  XL 
in  1350.  Roger,  great  count  of  SicQy,  was,  at  his  n-—,^ 
death  in  1101,  succeeded  by  his  young  son  Simon, 
and  he  in  H05  by  the  second  Roger,  the  first  king.  He  inherited 
all  Sicily,  save  half  P.alcrmo — the  other  half  hsil  In  f  t;  given  up — 
and  part  of  Calabria.  The  rest  of  Palermo  was  sinm  granted; 
the  Semitic  capital  became  the  abiding  head  of  sir  ly.  On  the 
death  of  his  cousin  Duke  William  of  .\pulia,  Roger  gradually 
founded  (1127-11.10)  ii  grctt  iluliLiii  ilominion.  To  the  Apuliun 
duchy  he  added  I1136)  the  Norman  prinrip.-ility  of  Capua, 
Naples  (1138),  the  last  dependency  of  the  Eastern  empire  in 
Italy,  and  (i  140)  the  Abruxzi,  an  undoubted  land  of  the  Western 
empire.  He  thus  formed  a  dominion  which  has  been  divided, 
united  and  handed  over  frjmi  one  prince  to  another  oftener  than 
any  other  state  in  Europe^  bvtwfaose  frontier  has  hardly  changed 
at  alL  In  1130  Roger  #na  xnoimwd  at  Palermo,  by  authority 
of  the  antipope  Anacletus,  taking  the  itiuge  title  of  "  kmg  of 
Sicily  and  Itajy."  This,  on  bit  wceacOletlon  with  Popelnnoatnt 
II.,  he  enfaanged  for  "  Ung  9f  adijr  and  of  the  dudiy  of  ApoKa 
andoffhapihM^nltyof  CapiM.''  Byvbtaeof  theoldnbtkM 
between  the  popes  and  the  Normana  ol  Apulia,  be  held  Us 
kingdom  in  hef  of  the  IToly  See,  a  position  which  on  the  whole 
strengthened  the  royal  power.  But  his  power,  like  that  of 
Dionysius  and  .^gathocles,  was  felt  in  more  distant  regions. 
His  admiral  George  of  Antioch,  Greek  by  birth  and  creed,  warred 
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against  the  Eastern  empire,  won  Corfu  (Kor)'pho;  the  name  of 
Korkyra  is  f'  rtintic:) )  for  a  season,  and  carried  off  the  silk -workers 
from  Thebes  ,t:id  f'cloponncsus  to  Sicily.  But  Manuel  (  omncnus 
ruled  in  the  East,  and,  if  Roger  threatened  Conslaniinoplc, 
Manuel  threatened  Sicily.  In  Africa  the  work  of  Agathoclcs  was 
more  than  renewed;  Mahdia  and  other  points  were  won  and  kepi 
as  long  as  Roger  lived.  These  exploits  won  bim  the  name  of 
the  "  terror  of  Greeks  and  Saracens."  To  the  Greeks,  and  still 
more  to  the  Saracens,  of  bis  own  island  he  was  a  protector  and 
somcihing  more.  His  love  for  mathematical  sciencCiieagnipby, 
ftc,  in  which  the  Anbs  ciceUcd,  i>  aotewoithy. 

Roger's  son  William,  Huiumed  the  Bad,  mi  crowned  in  hta 
father's  lifetime  in  1151.  Roger  ilkd  Id  1154,  and  WOhin'i 
^  sole  reign  lasted  tiQ  I  iM.  It  wuKtiineof  dOBwiticK- 
hellions,  chiefly  against  the  king's  unpopular  ministers, 
and  it  is  further  marked  by  the  loss  of  Roger's  African 
s.  After  William  the  Bad  came  (i  166-1  i8g)  his  son 
William  the  Good.  L"iilikc  as  were  the  two  men  in  themselves, 
in  their  tcirei^i;  pulicy  they  are  hardly  to  be  distinguished.  The 
Bad  William  has  a  short  quarrel  with  the  p<ipc;  otherwise 
Bad  and  Good  alike  appear  as  zealous  su(iporUrs  of  .Mexandcr 
III.  and  as  enemies  of  both  empires.  The  Eastern  warfare  of  the 
Good  is  stained  by  the  frightful  sack  of  Thessalonica ;  it  is 
initrltcd  also  by  the  formation  of  an  Eastern  state  under  Sicilian 
iupimnacy  (11S6).  Corfu,  the  possession  of  Agsthodes  and 
Roger,  with  Dnnao,  Cqdiahmia  and  Zante,  ms  fruited  by 
mnuiam  to  fab  admiral  Maifulto  with  the  ttnunge  title  of  king 
of  the  Epeirots.  Be  iewMied  «  djmaMLv,'  thoii|^  not  ol  Uags, 
in  CephaJonia  and  &nte.  Corfn  and  uvajoo  were  to  be  more 
closely  connected  with  the  Sicilian  crown. 

The  brightest  A^^y%  of  Sicily  ended  with  William  the  Good. 
His  marriage  wHih  Joanna,  daughter  of  Henry  of  .Anjou  and 
England,  wiis  childless,  and  William  tried  to  procure 
the  succession  of  his  aunt  Constance  and  her  husband, 
King  Hcnr>'  VI,  of  Germany,  son  of  the  emperor  Prcderick  I 
But  the  prospect  of  German  rule  was  un[X3puhir,  and  on  William's 
death  the  crown  passed  to  Tancred,  an  illegitimate  grandson 
of  King  Roger,  who  figures  in  English  histofica  ill  the  Story  of 
Riclurd  IIl.'s  crusade.  In  Flenry,  now  emperor,  asserted 
his  ddma;  but,  while  Tancred  lived,  he  did  little,  in  Sicily 
nothing,  to  enforce  them.  On  the  death  of  Tanoed  (1194) 
and  the  acccaeiott  of  his  young  son  WflUam  ID.,  the  emperor 
came  nd  oonqtiered  SkUy  and  the  Italian  poeeaehmi,  with 
an  amount  of  cruelty  which  outdid  any  earlier  war  or 
revolution.  First  of  four  Western  emperors  who  wore 
the  Sicilian  crown,  Henry  died  in  1197,  leaving  the 
kinciioni  to  his  young  son  Fiedeiick,  heir  of  tlie  Norman  kings 

through  his  mother. 

The  KTcat  days  of  the  .\orman  conquest  and  the  Norman 
reigns  have  been  worthily  recorded  by  contempor,-\r\'  historians. 
For  few  limes  have  wc  richer  materials.  The  oldest  is  .Vime 
or  Amato  of  Monte  Cas-sino,  who  exists  only  in  an  Old-French 
tianslatioo.  We  have  also  for  the  Norman  conquest  the  halting 
hexameters  of  William  of  Apulia,  and  for  the  German  conquest 
'Jjie  livdy  and  partial  verses  of  Peter  of  Eboli.'  Of  prose  writers 
we  have  GeoSrqr  Malaterra,  Alexander  abbot  of  Tdlesia,  Romuald 
ardibtahop  of  Salerno,  Fafco  of  Benevento,  atid  above  all  Hugo 
Falcandus,  one  of  the  very  bnmost  of  medieval  writers.  Not 
one  of  these  Latin  writeia  was  a  native  of  the  island,  and  wehave 
no  record  from  any  native  Greek.  Occasional  tii>'ii  r  ur  of 
cour.se  have  in  theByzantinc  writers,  and  .\rchl)isho|i  Kuaimhius's 
account  of  the  taking  <if  Thessalonica  is  more  than  occasional. 
.And  the  close  ronnr\inn  Viet'.veen  Sicily  and  F.nRland  leads  to 
many  orc.islitn.T!  references  to  Sirili.in  ni.ifers  in  Enjjli.sh  writcr.«. 

The  relations  lR-!\vcen  the  various  races  of  the  islands  are  most 
instructive.  The  strong  rule  of  Roger  kept  all  in  order.  He 
called  himself  the  defender  of  Chritiians;  others,  on  account 
of  Us  fevonr  to  the  Saracens,  spoke  of  him  as  a  pagan.  He 
certainly  encour.tced  S.iraccn  art  and  literature  in  every  shape. 

'Prtri  Ansolini  He  F.buh  df  rthus  Suuiii  far  men  (repuhU«hed  in 
the  new  edition  of  Muratori's  Kfum  ItatieanoB  Smfttftt,  by 
E.  Rota,  torn,  xxxi.,  Citt^  di  Caatello,  1904). 
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His  court  was  full  of  eunuchs,  of  whom  we  bear  still  more  \ 

William  the  I!ad.  Under  Williarr.  :he  Cood  the  SaraoeOS, 
wi^hoiil  any  actual  oppression,  .seem  to  be  losinj;  their  position. 
Hi-.hef  <i  they  had  been  one  element  in  the  land,  keeping  thcfr 
own  ciMlization  alongside  of  others.  By  a  general  outbreak 
on  the  death  of  \\  Ljliritn  the  GchxJ,  the  S.u.u  riis.  eijH  i  ially  those 
of  Palermo,  were  driven  to  take  shelter  in  the  mountains,  where 
they  sank  into  a  wild  people,  soaietimes  holding  points  of  the 
island  against  aU  rulers,  sometimes  taking  military  service  under 
them.  The  Jews  too  begin  to  sink  into  bondmen.  Sidly  it 
ceasing  to  be  the  kad  of  many  nationa  living  side  by  side  en 


Ihe  fSennua  who  kdped  Emy  to  win  the 
did  not  become  a  new  dement  in  the  island,  bat  oaly  aaooree 

of  confusion  during  the  minority  of  his  son.  Frederick 
— presently  to  be  the  renowned  emperor  Frederick  11.,  ^JJ^JL 
"  Fridericus  stujKjr  munili  et  immutator  mtrabilis  " — 
was  crowned  at  I'alertTio  in  ikjS;  but  the  child, 
deprived  of  both  parcias.  was  helrl  to  he  under  the  protection 
of  his  lord  Pope  Innocent  III.  During  his  minority  the  land  was 
lorn  in  pieces  by  turbulent  nobles,  revolted  Saracens,  (ierman 
captains  seeking  settlements,  the  maritime  cities  of  Italy,  and 
professed  French  (ieliverers.  In  ijio  the  emperor  Oiio 
who  had  overrun  the  continental  dominions,  threatened  the 
island.  In  1212,  just  w  hen  I'rederick  was  reaching  an  age  to  be 
of  use  hi  his  own  kingdom,  he  waa  called  away  to  diqpaie  the 
crown  of  Germany  and  RoiBe  with  Otto.  Eight  ytm  more  of 
disorder  fionowed;  ha  zaae  the  empemr-king  cane  hack,  ife 
brought  the  Saracens  of  the  mountains  back  again  to  a  life  in 
plains  and  cities,  and  presently  planted  a  colony  of  them  on  the 
mainland  at  Noccra,  when  they  became  his  rrvost  trusty  .soldiers. 
His  nccessarj-  absences  from  Sicily  led  to  revolts.  He  came  back 
in  12,^3  from  his  crusade  to  suppress  a  revolt  of  the  eastern 
dties,  which  seern  to  have  been  .liminR  at  republican  indepen- 
dence. .'\  Saracen  revolt  in  124.5  is  said  10  have  been  followed 
by  a  removal  of  the  whole  remnant  to  Xocera.  Some,  however, 
certainly  stayed  or  came  back;  but  their  day  was  over. 

Under  Frederick  the  Italian  or  Lombard  element  finaUy 
prevailed  in  Sicily.  Of  all  his  kingdoms  Sidly  was  the 
best-beloved.  He  spoke  all  iu  tongues;  he  protected, 
as  far  as  drcumstances  would  allow,  all  its  races.  The 
heretic  alone  was  penecnied;  he  waa  the  domeslic  tebd 
of  the  diurch;  Sarafien  and  Jew  wci*  catitlad  to  the  ilglhtt 
of  forelgnen.  Yet  Frederick,  patron  of  Arabic  leamfng,  eua- 
pacted  even  of  Moslem  belief,  failed  to  check  the  decline  of  the 
Sararen  element  in  Sicily.  The  Greek  element  had  no  such 
forces  brought  apainsi  it.  It  was  still  a  c  hief  tongue  of  the  island, 
in  which  Frederick's  laws  were  put  forth  as  well  as  in  Latin. 
Hut  it  "  IS  :  It.irly  a  declining  element,  tireek  and  Saracen  were 
Ixith  becoming  survivals  in  an  island  which  w;is  but  one  of  the 
many  kingdoms  ot  its  kmg.  The  Italian  element  advanced  at 
the  cost  of  all  others.  Frederick  chose  it  as  the  court  QiCedl 
of  Sidly,  and  he  made  it  the  speech  of  a  new-born  literatnre. 
Sicily,  strangely  enough,  became  the  cradle  of  Italian  song. 

Two  emperors  bad  now  held  the  Sicilian  crown.  On 
Frederit^'s  death  in  isso  the  aowa  poewd  to  hia  eon  Qwrad, 
not  emperor  indeed,  but  king  of  the  Romano,  Hevna 
nominally  succeeded  by  his  son  Conndbl.  til*  Mai 
ruler  under  both  was  Frederick's  natural  son  Manfred.  In  1158. 
on  a  false  rumour  of  the  death  of  Conradin.  .Manfred  was  himself 
crownH  king  of  Palermo,  He  hail  to  found  the  kingdom  afresh. 
I'l.pi  Inr-.cjcent  IV,  had  cros.sed  iniu  Si,  :;v,  in  t.tke  advantage 
of  the  (.'cneral  discontent.  The  citic-i,  whose  growing  liberties 
had  been  checked  by  Frederick's  legislation,  strove  for  practical, 
if  not  formal,  independence,  sometimes  for  dominion  over  their 
fellows.  The  sih  centur>'  B.C.  seemed  to  have  come  back, 
^fcssina  laid  waste  the  lands  of  Taormina.  because  Taormina 
would  not  obey  the  bidding  of  Messina.  Yet,  among  these  and 
other  elements  of  confusioii,  Manfred  succeeded  in  setdng  op 
again  the  kingly  power,  first  for  his  Uneoaen  aad  then  for  Uinelf. 
His  reign  continued  that  of  his  father,  «o  far  aa  •  mete  Ung 
oonld  continue  the  rdgn  of  such  an  emperor.  11m  king  of  SlcQy. 
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«M  the  fint  potntate  ofllaly,  and  cme  neanr  than  any  prince 
since  loob  IL  to  the  union  ol  Italy  «ader  Italian  rale.  He 
taught  dominhm  too  beyond  the  Adriatic:  Corfu,  Dunno,  and 

a  strip  of  the  Albanian  coast  became  Sicilian  possessions  as  the 
dowry  of  Manfred's  Grecit  wife.  But  papal  enmity  was  loo 
murh  for  him.  His  overlord  claimed  to  dispose  of  his  rrown, 
anil  hawked  it  about  among  the  princes  of  the  West.  Edmund 
of  England  bore  the  Sicilian  title  for  a  raonicnt.  More  came  of 
the  grant  of  Urban  IV'.  (1264)  to  Charles,  count  of  .\njou,  ami 
through  hii '.viti- iovereign  count  of  Provence.  Chariot, 
jl^l^  crowned  by  the  pope  in  ij66,  m-irrhcd  to  t;ikc  posvs- 
sion  of  his  lord's  grant.  Manfred  was  defeated  mid 
llain  at  Benevento.  The  whole  Sicilian  kingdom  became  the 
spoil  of  a  atrangcr  who  was  no  deliverer  to  any  class  of  its  iicoplc. 
The  island  sank  yet  lower.  Naples,  not  Palermo,  was  the  head 
of  the  new  power;  Sicily  was  again  a  pvovince.  But  a  pro^nnce 
Sidty  bad  no  mind  to  be.  In  the  continental  lands  Charles 
tounded  a  dynasty;  the  island  he  lost  alter  sixteen  )'cars.  His 
luk  waa  not  nenly  the  rule  of  a  ttimnger  king  aunounded  by 
atianger  fiaOowen;  the  dcgtadatioB  of  the  iiland  waa  aggravated 
'hy  gnat  eppiession,  graaser  thao  i»  tke  conthieiital  lands.  The 
continental  lands  submitted,  with  a  few  aUgbt  efforts  at  icseit- 
ance.  The  final  ptadt  of  the  Aagevb  conqueit  «t  Sicl|y  waa  Its 
aeparation  from  the  mafaihnd. 

Sicilian  feeling  was  first  shown  b  the  sitppoit  given  to  the 
luckless  expedition  of  Conradin  In  i>68.  Frightful  executions 
in  the  island  followed  his  fall.  The  rights  of  the  Swabian  house 
were  now  held  to  pass  to  Peter  (Pedro),  king  of  Aragon,  husband 
of  Manfred';,  daughter  Constance.  The  connexion  with  Spain, 
which  has  so  deeply  atTected  the  whole  later  history  of  Sicily, 
now  begins.  Charles  held  the  Greek  pi ■i'^essions  of  Manfred 
and  had  designs  both  on  Epeiros  and  on  Constantinople.  The 
emperor  Michael  t'alaeolugus  and  Peter  of  Aragon  became  allies 
against  Charles;  the  famous  John  of  Procida  acted  as  an  agent 
between  them;  the  costs  of  Charles's  eastern  warfare  caused 
great  discontent,  especially  in  an  island  where  some  might  still 
look  to  the  Greek  emperor  aa  a  natunl  deliverer.  Peter  and 
Michael  were  doubtless  watching  the  turn  of  things  in  Sicily; 
but  the  talc  of  a  long-hidden  conspiracy  between  them  and  the 
whole  Sicilian  people  has  been  set  aside  by  Amari.  The  actual 
outbreak  of  12S2,  the  fanwus  Scillaa  Vcapeis,  was  stirred  up  by 
the  wraogs  of  the  mome&L  A  grasa  case  of  Insult  offered  tqr  a 
FkcBchman  to  a  Skfllan  woaaa led  to  the  maisacM  at  AdomOk 
and  the  Kke  scenes  foBowcddtewhcie.  The  itcangiefs  were  cut 
off;  Sidly  waa  left  to  ha  mm  people.  The  towns  and  dbttkts 
left  without  a  ruler  by  no  means  designed  to  throw  off  the 
authority  of  the  overlord;  they  sought  the  good  will  of  Pope 
Martin.  But  pnp.il  interests  were  on  the  side  of  Charles;  and 
he  went  forth  with  the  blessing  of  the  church  to  win  back  his 
lost  kingdom. 

Angevin  oppression  had  brought  together  all  Sicily  in  a 
common  cause  'niere  was  at  List  a  Sicilian  nation,  a  nation 
for  a  while  capable  of  great  deeds.  Sicily  now  stands  out  as  a 
main  centre  of  Eurui)euri  ixilitiis.  Hut  the  land  has  lost  its 
character;  it  is  Ix'coming  the  plaything  of  jxiwers,  instead  of 
the  meeting -plate  of  nations.  Tlie  tale,  true  or  false,  that 
Frenchmen  and  Provencals  were  known  from  the  natives  by 
being  unable  to  frame  the  Italian  sound  of  c  shows  how 
thoroughly  the  Lombard  tongue  had  overcome  the  other  tongues 
«f  the  Idand.  In  Palermo,  once  city  of  threefold  q>eech ,  a  Greek , 
a  Sanwen*  a  Nonaan  who  spoke  his  own  tongue  must  have  died 
wfth  Uie  strangers. 

Ouudcs  was  now  bwlrginf  Messina;  Sidly  seems  to  have 
put  on  some  approach  to  the  fbni  of  a  isdeid  canunanwcalth. 
Meanwhile  Peter  of  Angon  wac  watdiing  and  pn- 


^Jllljl^'    paring.   He  HOW  declared  Umadf.  To  all,  except 

the  citizens  of  the  great  cities,  a  king  wotild  be  accept- 
able; Peter  vas  rhosm  with  little  opposition  in  a  parliament  at 
Palermo,  and  a  struei;''-  <'l  iNveiiLy  .  me  years  began,  of  which 
Charles  and  Peter  s,-iw  oiil>  tin  first  st;ige.  In  fact,  after  Peter 
had  helped  the  Sicilians  to  relieve  Messina,  he  was  i.ery  little 
in  Sicily;  be  had  to  defend  his  kingdom  of  Aragon,  which  Pope 


Martin  had  granted  to  anotlvr  Ftoench  Charles.  Re  was  rcpre 
seated  by  Qasen  CoMtance,  «nd  his  great  admiral  Roger  de 
Loria  kept  the  war  away  from  Sicily,  waging  it  wholly  in  Italy, 
and  making  Charies,  the  son  of  King  Charles,  prisoner.  In  1 2H5 
both  the  rival  kings  died.  Charles  had  before  his  death  been 
driven  to  make  large  legislrui'.  r  mi,;  .,  i.'-inr.:,  to  his  sulijerls  to 
stop  the  tendency  shown,  es[ii-.:  lallv  m  .Xnples,  I0  join  the 
revolted  Sicilians.  By  Peter  i-  iieaih  .dragon  and  Sicily  were 
sc[)arate<l;  his  eldest  son  .Mphnriso  xnok  .Aragon,  and  his  second 
Siiu  James  took  Sicily,  which  was  to  pass  to  the  third 
son  Kredcrick,  if  James  died  childless.  James  was 
crowned,  and  held  his  reforming  parliament  also.  With  the 
popes  no  terms  could  be  made.  Charles,  released  in  ia88  under 
a  deceptive  negotiation,  was  crowned  king  of  Sicily  by  Honoriua 
IV,;  but  he  had  much  ado  to  defend  his  continental  dominions 
against  James  and  Roger.  In  1391  James  succeeded  Alphonso 
in  the  kingdom  of  Aragon,  and  left  Frederick  not  king,  according 
to  the  entail,  but  only  his  lieutenant  in  Sicily. 

Frederick  was  the  real  iMorar  of  Sicilian  independence.  He 
had  come  to  the  island  so  ytoung  diat  be  fdt  aa  a  aadm  Be 
dcfinded  the  land  atoudy,  even  aga&ist  Us  beotkcr.  t^g^/^ 
For  Janica  praaently  played  Sicfly  fUtae.  la  1195  he 
was  Reoadled  to  the  dnifdi  and  ideaied  ftoa  all  Vkenck 
daSnu  oni  Aragoo,  and  he  bound  h&nsdf  to  rcaten  Sidly- OS 
Charles.  But  the  SidKans,  with  Frederick  at  their  head,  dU- 
owned  the  agreement,  and  in  Frederick  was  crowned  king. 
Ifc  had  to  defend  Sicily  against  his  brother  and  Roger  de  l^oria, 
who  forsook  the  cause,  as  did  John  of  Procida.  Hitherto  the 
war  had  been  w.agcd  on  the  mainl.'-nd;  now  it  w.is  transferred 
to  Sicily.  King  James  besieged  Syracuse  as  admiral  of  the 
Roman  Church;  Charles  sent  his  son  Robert  in  1200  as  his 
lieutenant  in  Sicily,  where  he  gained  srime  s!.:ccrs.scs.  Rut  in  the 
same  \'ear  the  one  gre.it  land  hi'.Mli  :if  r  In  v,;-,r,  1  l:rii  uf  f  alcon aria, 
was  won  for  Sicily.  The  war,  chicliy  marked  by  another  great 
siege  of  Messina,  went  on  till  1302.  when  both  sides  were 
thoroughly  weakened  and  eager  for  peace.  By  a  treaty,  con- 
firmed by  Pope  Boniface  VIII.  the  next  year,  Frederick  waa 
acknowledged  as  king  of  Trinacria  for  life.  Hi  was  to  many 
the  daughter  of  the  Idng  of  Sicily,  to  whom  the  Island  Uefdora 
was  to  revert  at  his  death.  The  terms  wen  never  meant  to  be 
carried  out.  Frederick  again  took  up  the  title  of  king 
of  Sicily,  and  at  fab  death  in  1337  he  waa  sncoeeded 
by  his  soa  Peter.  There  were  thus  two  Sdlian  kingdoms  and 
two  Ungy  of  Sfcly.  ITie  king  of  the  mainland  ii  often  apAen 
of  for  conventence  aa  king  of  Naples,  but  that  desoiptfon  waa 
never  borne  as  a  formal  title  save  in  the  i6th  centur>'  by  Philip, 
king  of  England  and  Naples,  and  in  the  19th  by  Joseph  Buona- 
parte and  Joachim  Murat.  The  strict  distinction  was  between 
Sicily  on  this  side  the  Pharos  (of  Messina)  and  Sicily  l>eyond  it. 

Tlui5  tliP  great  isla:i<i  the  Me'li'crraiiean  ..igi-.in  became 
an  indei>endent  power.  ;\rii!,  as  ::ir  .w  legislation  rouid  make  it, 
Sicily  became  one  of  the  frees",  countries  in  Europe.  By  the 
laws  of  Frederick  parliaments  were  to  be  regtilarly  held,  and 
without  their  consent  the  king  could  not  make  war,  peace  or 
alliance.  The  treaty  of  1302  w.as  not  confirmed  by  p.irliament, 
and  in  1337  parliament  called  Peter  to  the  crown.  But  Sicily 
never  rose  to  the  greatness  of  its  Greek  or  its  Norman  days, 
and  its  old  character  had  passed  away.  Of  Greeks  and  Saracens 
we  now  hear  only  as  a  degraded  remnant,  to  be  won  over,  if  it 
may  be,  to  the  Western  Church.  The  kingdom  had  no  foreign 
possessions;  yet  faint  survivab  of  the  days  of  Agathocles  and 
Roger  lingered  on.  The  isle  of  Geiba  oil  tbe  Afrkan  coast  waa 
heU  for  a  short  time,  aad  taoa  of  the  oenneilfiin  with  Greece 
wutoabi  vaiieoB  AapeL  *Xf  thakni^af  SidllyoDtlilssidethe 
Pfaasw  kept  Corfu  diown  to  t^W,  those  beyond  the  Phania 
beraoie  in  13x1  overlords  of  Atliena^  'wtten  tliat  duchy  was 
aeixed  by  Catahin  adventuren,  diibaaded  after  Uie  SBdl^. 
In  1530  the  Sicilian  island  of  Malta  became  tbe  shdterof  the 
Knights  of  Saint  John  driven  by  the  Turk  from  Rhodes,  and 
Sicily  has  received  several  colonies  of  Christian  Albanians,  who 
have  replaced  Greek  and  AnWc  by  yet  another  tongue.  (Sec 
Naples,  Kingdom  op.)  (E.  A.  F.j  T.  As.) 
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SICKINGEN— SICULI 


UCKIMGEN,  FRANZ  VON  (1481-1S23),  German  knight,  one 
Oi  tin  BtMt  notable  figures  of  the  first  period  of  the  KeCorination, 
ms  born  at  Ebernburg  near  Worms.  Having  fought  for  the 
mpeiDC  Maximilian  I.  against  Venice  in  1308,  he  inherited  large 
eitaua  on  the  Rliine,  and  incrcMcd  his  wealth  and  t^uuiion  by 
anmeious  private  feiid^  in  which  he  luually  poced  a>  the  friend 
of  the  OKiwMed.  In  1513  he  tdo^  up  the  quand  of  Balthaaar 
SchUtr,acitiaen  who  bad  been  driven  out  of  Wormt,  and  attacked 
tUtdtjrirfth  700s men.  Inqiiteof  ^imperial ban,  he devaa- 
tnted  ft*  iaada,  intercepted  its  oonunafoei  and  oaiy  dcaiated 
wiicn  his  demands  were  granted.  He  made  war  upon  Antony, 
duke  of  Lorraine,  and  compelled  Philip,  landgrave  of  Hesse, 
to  pay  him  35,000  gulden.  In  1318  he  interfered  in  a  civil 
conflict  in  Metz,  ostensibly  siding  with  the  citizens  agiiinst  the 
governing  oligarchy.  He  led  an  army  of  .'o.cxxi  ::K:ri  ,1^.11111;  'Hl- 
city,  tomptUed  the  magistral i*  to  give  him  jo.ooo  gi>li!  RuUicn 
and  a  month's  pay  lor  his  troops.  In  1518  Maximilian  rtlLaicd 
him  from  the  ban,  and  he  took  part  in  the  war  carried  on  by  ihe 
Swal)ian  League  aKamsl  L'irich  I.,  duke  of  U  unicniberj;.  In  ihc 
contest  (or  the  imperial  throne  upon  the  de.uh  of  Maximilian  in 
151  0,  Sickingen  acccptctl  bribes  from  Francis  I.,  king  of  France, 
but  when  the  election  took  place  he  led  his  troops  to  Frankfort, 
where  their  presence  a  wilted  to  secure  the  election  of  Charles  V. 
For  thisservice  he  was  made  imperial  chamberlain  and  councillor, 
and  in  1521  be  led  an  expedition  into  France,  which  ravaged 
Picaidyt  but  was  beaten  back  from  Meziircs  and  forced  to 
niNnt.  About  1517  Sickingen  became  intimate  with  Ulricb 
von  Hutteo,  aod  gave  his  luppoct  to  Hut  ten's  schemes.  In 
1519  a  threat  from  him  freed  John  ItiwrMIn  from  his  enemies, 
the  I>ominhiini  nwl  IJ»ca»lle>becnnwIn  HnttenViwrian  wfty 
ftr  rjf/UamiiMM.  Here  many  of  the  refonnen  ioond  abater, 
and  a  retreat  was  offered  to  Martin  Luther.  After  the  failure 
nf  the  French  expedition,  Sickingen,  aided  by  Huiten,  formed, 
or  revived,  a  large  scheme  to  overthrow  the  spiritual  pdmoes 
and  to  elevate  the  order  of  knighthood.  He  hoped  to  secure  this 
by  the  help  of  the  towns  and  peasants,  and  to  make  a  great 
position  for  himself.  \  large  army  was  soon  collected,  many 
nobles  from  the  upper  Rhindand  joined  the  standard,  and 
at  Landau,  in  .\ugusl  152 J,  Sickingen  was  formally  named 
commander.  He  declared  war  against  his  old  enemy,  Kir  hard  of 
CreifTenklau,  archbishop  of  Trier,  and  marched  against  that 
city.  Trier  was  loyal  to  the  archbishop,  and  the  landgrave  of 
Hesse  and  lx>uis  V.,  count  palatine  of  the  Rhine,  hastened  to  his 
asvstance.  Sickingen,  who  had  not  obtained  the  help  he  wished 
for,  was  compelled  to  fall  back  on  his  castle  of  Landstuhl,  near 
Kaiserslautern,  collecting  much  booty  on  the  way.  On  the 
22nd  of  October  1522  the  council  of  regency  placed  him  under 
the  ban,  to  which  he  replied,  in  the  spring  of  1523,  by  plundering 
Kaiserslautern.  The  rulers  of  Trier,  Hesse  and  the  Palatinate 
decided  to  pteaa  the  campaign  afainst  him,  and  having  obtained 
r«Mi  th^  gf  hif ■■  I  ^^«t,  w^rrhmA — i.«M/itMiii  SickiuEB 

Nfnaed  to  treat,  and  dudnc  tha  tl^  «m  takmify  wmmi. 
Thia  attack  k  nouUe  as  one  of-tha  fint  orraik^ns  on  ■miUk 
attiOecjr  was  used,  and  by  it*  afal  Itnaches  were  toon  made  b.aD 

otiierwiae  imprc^rL  djlu  fortress.  On  the  6th  of  May  1513  he  was 
forced  to  capitulate,  and  on  the  following  day  he  died.  He  was 
buried  at  Landstuhl,  and  in  a  splendid  monument  was 
raised  at  Kbcrnburg  to  his  memory  and  to  that  of  Huttcn. 

His  son  Franz  Conrad  was  made  a  baron  of  the  e:Tii:iire  f  Ki Aj- 
frfih,-rr]  l>y  Maximilian  II.,  and  a  descendant  was  raised  in  i;7.5 
to  I  he  rank  of  count  i  KckhtgraJ),  boHldt  Of  the  familjr  Still 
exists  in  Austria  and  .Silesia. 

See  H.  Ulmann,  Fram  von  Sickinten  (Leipzig,  1873):  F.  P. 
Bremer,  Skkinrtns  Pehde  tnm  Tritr  (Straasburg,  1885);  H.  Pnitz. 
"  Franz  von  Sjclcingen  "  '\nDer  neue  Plutarch  (ijciBMC>lMa)(  and  the 
"  Klertheimer  Chronik  "  in  Hutlen'*  DetUxm  &IW9(Mi»  edited  by 
O.  W.iUz  und  Szamatolati  (Stramburg,  i8gi). 

SICKLES.  DANIEL  EDGAR  (1825-  ),  American  soldier 
aod  diplomatist,  was  bom  in  New  York  City  on  the  20th  of 
October  1823.  He  learned  the  printer's  trade,  studied  in  the 
imiversity  of  the  City  of  New  York  (now  New  York  University), 
was  admitted  to  the  bar  in  1846,  and  was  a  ffiw*^  «f  the  state 
Assembiy  m  1S47.   In  i4s3  he  becama  eoiporation  Goamel  of 


New  York  City,  but  resigned  aoop  afterward  to  become  secretary 
of  the  U.S.  legation  in  London,  under  James  Buchanan.  He 

returned  to  America  in  1855,  was  a  member  of  the  state  Senate 
in  1836-1857,  and  from  1837  to  1861  was  a  Democratic  reprc- 
senutive  in  Congress.  In  1859  he  was  tried  on  a  charge  of 
murder,  having  shot  Philip  Barton  Key,  tXumy  for  the 
Diatiict  of  Cohimhia,  whom  Sickles  had  diicovcnd  to  have  a 
Halwa  with  Ua  wib;  but  was  acquitted  alter  a  dramatic  trial 
laathig  twen^  days.  At  tha  outbnak  of  tlM  CMl  War  Scklct 
was  active  m  raisbg  United  States  voluntan  ia.  Mew  Voik,  and 
was  appointed  colonel  of  a  regiment.  Ho  ttfllBf  a  brigadier^ 
general  of  volunteers  in  September  1861 ,  led  abrigadc  of  the  Army 
of  the  Potomac  with  credit  up  lo  the  battle  of  .\ntit  ram  .ind  then 
succeeded  to  a  divisional  command.  He  took  part  wiUi  dis- 
tinction in  the  battle  of  Fredericksburg,  and  in  1865  as  a  major- 
general  commanded  the  111.  army  corps.  His  energy  and 
ability  were  conspicuous  in  the  disastrous  battle  of  Chancellors- 
villc  ('/.:.);  and  at  Gettysburg  (^.r.)  the  part  played  by  the  III. 
corps  m  ihc  desperate  fighting  around  the  Peach  Orchard  wtisone 
of  the  most  noteworthy  incidents  in  the  battle.  Sickles  himself 
lost  a  leg  and  his  active  military  career  came  to  an  end.  He  was, 
however,  employed  to  the  end  of  the  war,  and  in  1867  received  the 
brevets  of  brigadier-general  U.S.A.  and  major-general  U.S.A. 
for  his  services  at  Fredericksburg  and  Gettysburg  respectively. 
General  Sickles  was  one  of  the  few  successful  volunteer  generals 
who  served  on  dthex  side.  Soon  after  the  close  of  the  Civil  War 
he  was  sent  on  a  confidential  miarfon  to  Colombia  to  secure  its 
compliance  with  a  tnaty  afMasMnt  (of  S846)  permitting  the 
Unitied  Statca  to  eonT^r  troops  acnm  the  Isthmus  of  Panama. 
In  tM^ifl67  bo  mrnmiindwl  the  dcpattmont  of  the  Carollnas. 
In  tM6  he  wna  ^ipointed  ooloiielof  the  4and  Infantnr  (Veteran 
Reserve  Com),  ttd  in  tM9  be  was  retired  with  the  rank  el 
major-generu.  Re  was  m^ler  to  Spain  from  1S69  to  1873,  and 
took  part  in  the  negotiations  growing  out  of  the  "  Virginius 
Affair  "  (sec  Santiago,  Cuba).  General  Sickles  was  president  of 
the  New  York  Si;.tt-  Board  of  Civil  Service  Commissioners  In 
1888-1889,  was  sheriff  of  New  York  in  1890,  and  was  again  a 
representative  in  Congress  in  i8<jj-iSci5, 

SICULI,  an  ancient  Sicilian  tribe,  which  in  historical  times 
occupied  the  eastern  half  of  the  island  to  which  they  gave  their 
name.  It  plays  a  large  though  rather  shadowy  part  in  the  early 
traditions  of  pre-Komau  Italy.  There  is  abundant  cvidi  ncc  that 
the  Siculi  once  lived  in  Central  It^ly  cast  and  even  north  of 
Rome  {e.g.  Servius  ad  Atn.  vii.  795;  Dion.  Hal.  i.  9.  23;Thucy- 
didcs  vi.  2).  Thence  they  were  dislodged  by  the  Umbro-Safine 
tribes,  and  finally  crossed  to  Sicily.  Archaeologists  are  not  yet 
agreed  as  to  the  particular  stratum  of  remains  in  Italy  lo  whkh 
the  name  of  the  Siculi  should  be  attached  (see  for  instaMO 
B.  Modestov,  Introduction  d  rhistoire  romaine,  Paris,  1007, 
pp.  133  sqq.).  They  were  distinct  from  the  Sicani  iq.v.;  Virg. 
ilsH.  viii.  asS)  who  inhabited  the  western  haU  of  the  iaUnd, 
and  iriw  anovdinc  to  TluKydidea  came  Irmi  Sprfn,  but  whom 
Viqpl  seems  to  RGOgidae  in  Italy.  Both  tiaditions  may  be  true 
(cf.  W.  Kldfeway,  Who  were  Ikt  JtemMif  London,  190S,  p.  93). 
Of  the  Unguage  of  the  Siculi  we  know  a  very  IftUe  from  |^«Ma 
preserved  to  us  by  ancient  writers,  most  of  whkh  were  oouccted 
by  E.  .\.  Freeman  (SicUy,  vol.  i.  App.  note  !v.),  and  from  an 
inscription  upon  what  is  presumably  an  ornamental  earthen- 
ware '.vine  \fsM-l,  «hich  has  very  much  tin  sha;ir  of  a  tea-pot, 
prcscrve<i  and  't',.::-,i  rided  by  R.  S.  Conway  in  iSie  Collection  of 
the  Grand  Duke  of  Baden  at  Karlsruhe  (Wilincfcld.  Crosshrrzogf. 
Vfreiniglf  Sdmn-.luK^^n.  iSS-,  i;o),  which  has  been  discussed  by 
R.  Thurncyscn  1  Kuhn's  Zntsrhrifl,  xxxv.  314).  The  inscription 
was  found  at  Cenluripa,  and  the  alphabet  is  Greek  of  the  5th  or 
6th  century  h.c.  We  have  not  enough  eviriciuc  to  make  a 
translation  possible,  despite  Thurneysen's  valiant  effort,  but  the 
recurrence  of  the  phrase  kemilon  esti  durom  in  a  varied  order 
(durom  AcsdttlMi  r2/i)— presumably  a  drinking  song  or  proverb, 
"  half  a  cup  b  sorry  cheer,"  though  it  is  possible  that  the  sign 
read  as  m  may  really  denote  some  kind  of  t — makes  the  division 
of  these  three  words  quite  certain,  and  renders  It  hlgUy  probable 
that  we  have  to  do  with  an  Indo-European  language.  None  of 
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the  groups  of  sounds  occurring  in  the  rest  of  the  inscription, 
nor  any  of  the  endings  of  words  so  far  as  they  may  be  guessed, 
prewDt  any  reason  for  doubting  this  hypothesis;  and  the  glosses 
alnadjr  mentioned  can  one  and  all  be  easily  connected  with  Greek 
or  Latin  words  iuHto^,  mhIhimm);  in  fact  it  would  be 
4UBcillt  tu  rebut  tlwcaillteBtkNltltnt  theydKrald  all  be  regarded 
as  mere  borrowings.  (R-  S.  C.) 

The  towns  of  the  Sicuii,  like  those  of  the  Sicani,  formed  no 
paBttealuniBa,  but  wander  independent  rulm.  They  played 
Ml  important  part  bk  the  Uilorjr  ef  the  tdaad  after  the  aniTal  of 
the  Greeks  d^t  SDOLT).  Tbdr  acrknltunl  pinsuito  and  the 
vokanlc  nature  of  the  laland  made  them  wonhippen  of  the  gods 
ol  the  nether  world,  and  they  hava  earkfaed  mytholagy  with 
some  distinctly  national  figures.  The  most  important  of  these 
were  the  Palici,  protectors  of  agriculture  and  sailors,  who  bad  a 
lake  and  temple  in  the  neighbourhood  of  the  river  Symaethus, 
the  chief  seal  of  the  Siceli,  Ailrr.iMis,  falhrr  of  the  P.iliri,  .1  Rod 
akin  to  HephacsfJS,  in  whos-i:  Urniiik  a  fire  was  always  kept 
burning;  Hybla  (or  Hyblaca),  after  whom  three  towns  were 
named,  whose  sanctuarj'  was  at  Hybla  Gcrcatis.  The  connciion 
of  D<  rr;ctL:r  and  Kore  with  Henna  (the  rape  of  rro«.eri)ine)  and  of 
Arethusa  with  Syracuse  is  due  to  Greek  influence.  The  chief 
Siccl  towns  were:  Agyrium  {San  FUippo  rf'  Ar^in'i);  Centuripa 
(or  Centuripae;  Cenlifrbt);  Henna  {Castrogiovanni,  a  corruption 
of  Castrum  Hennac  through  the  Arabic  Casr-janni);  liybia, 
three  in  number,  (d)  Hybla  Major,  called  Geleatis  or  Gereatis,  on 
the  river  Symaethus,  probably  the  Hybla  famous  for  its  honey, 
although  according  to  others  this  was  {b)  Hybla  Minor,  00  the  E. 
coaat  N.  of  Syracuse,  afterwards  the  site  of  the  Doiiaa  colony  of 
Megara,  (c)  Hvbla  Hecaea  b  the  S.  of  the  island. 

for  auaorMta  ne  SiaLT. 

nCTVH,  or  SccvoH  (the  latter  beioc  the  oMer  form  used  by 
the  natives),  an  andent  Grade  dty  litaatcd  bi  northern  Fdopon- 
nesus  between  CoriatUa  and  Adiaea.  It  waa  bnilt  on  a  low 
triangular  plateau  about  9  m.  from  the  Corinthian  Gidf,  at  the 
confluence  of  the  Asopus  and  the  Helisson,  wboee  sunken  beds 
protected  it  on  E.  and  W.  Between  the  city  and  its  port  lay  a 
fertile  plain  with  olive-groves  and  orchards.  Sicyon's  primitive 
name  Aegialeia  indicatc<>  that  its  original  population  was  Ionian; 
in  the  Iliad  it  appears  as  a  dependency  of  Agamemnon,  and  its 
early  connexion  with  Argos  is  further  proved  by  the  myth  and 
surviving  cult  of  AiUastus.  After  the  Dorian  invasion  the  com- 
munity was  divided  anew  into  "he  ordinary  lhrc<^  Dorian  tribes 
and  an  equally  privileged  tnUe  of  luni.-.ris  lirsi.it^  whu.h  a  class 
of  KOputnf^Apoi  or  it«ru»i'a«<><<>Apix  lived  on  the  land  as  serfs.  For 
some  centuries  Sicyon  remained  subject  to  Argos,  whence  its 
Dorian  conquerors  had  come;  as  late  as  500  B.C.  it  acknowledged 
a  certain  suzerainty.  But  its  virtual  independence  was  estab- 
lished in  the  7th  century,  when  a  line  of  tyrants  arose  and  initiated 
an  anti-Dorian  policy.  This  dynasty,  known  after  its  founder 
Orthagoraa  as  tbe  Orthagoridae,  exercised  a  mild  rule,  and  there- 
fore laatod  hnfler  than  any  other  sucoeadon  of  Greek  tyrants 
(about  Ms-stt5  >>&)•  Chief  of  these  nden  was  the  founder's 
gamdaonCMathinoa  thoandoofthoAthedanlei^torelthat 
naaw  (aw  Cuuummh,  a).  Beddm  idanibg  the  city's  con- 
atltiitiM  10  advantace  «( the  leaiana  and  replacing  Dorian 
cults  by  the  worship  of  Dionysus,  Cleistbenes  gained  renown  as 
the  chief  instigator  and  general  of  tbe  First  Sacred  War  {$v>) 
in  the  interests  of  the  Delphians.  From  Herodotus'  famous 
account  of  the  wooing  of  Agaristc  it  may  be  inferred  that  he 
held  intercourse  with  many  commercial  centres  of  Greece  and 
south  Italy.  About  thi?!  time  Sicyon  developed  the  various 
industries  for  which  it  was  noted  in  antiquity.  .\s  ilu  :il:.oi!c  of 
the  sculptors  Dipoenusand  Scyllisit  gained  pre  eminer.'  <  i:-.  wo.  1I 
carving  and  bronze  work  such  as  is  still  to  be  seen  in  tht-  ar:  h.i:c 
metal  facings  found  at  Olympia.  Its  pottery,  which  resembled 
the  Corinthian  ware,  was  exported  with  the  latter  as  far  as 
Etruria.  In  Sicyon  also  the  art  of  painting  was  supposed  to  have 
been  "  invented."  After  the  fall  of  tbe  tyrants  their  institutions 
survived  till  the  end  of  the  6th  centur>',  when  the  Dorian  supre- 
macy was  ti  satabliahed,  perhaps  by  the  agency  of  Sparta,  and 
the  dty  waaowoBod  in  the  Pdoponneaian  League.  Henceforth 


its  policy  was  usually  determined  either  by  Sparta  or  hy  its 
powerful  neighbour  Corinth.  During  the  Persian  wars  Sicyon 
could  place  3000  heavy-armed  men  in  the  field;  its  school  of 
bronze  sculptors  still  flourished,  and  produced  in  Canachus  {q.v.) 
a  master  of  the  late  archaic  style.  In  the  5th  century  it  suffered 
like  Corinth  from  the  commercial  rivalry  ofAtlKns  in  the  western 
seas,  and  was  repeatedly  harassed  by  flyiqgaquadrons  of  Athenian 
ships.  In  the  Pcloponncsian  war  Skyoo  ioUowed  the  lead  of 
Sparta  and  Corinth.  When  these  two  powers  quarrelled  after  tlie 
peace  of  Nidas  it  mnained  loyal  to  the  Spartaaa;  hut  tlw 
latter  thon^t  it  prudent  to  stiffen  the  oHgarcMc  fovemment 
against  a  naaoantdemocnticmovwiient.  Again  in  the  Corinthian 
war  Sicyon  dded  with  Sparta  «ad  baouae  iu  base  of  operations 
against  tbe  alBed  tKwps  round  Corinth.  In  369  it  was  captured 
and  garrisoned  by  the  The  bans  in  their  successful  attack  on  tbe 
Peloponnesian  League.  On  this  occasion  a  powerful  citizen 
namrd  F.'.iphrnn  iff  cried  a  dcmocr.itir  revolution  ,ind  established 
himself  lyranl  by  j>opular  supjiorl.  His  deposition  by  the 
Thebans  and  subsequent  murder  freed  Sicyon  for  a  season,  but 
new  tyrants  arose  with  the  help  of  Philip  II.  of  Macedon.  Never- 
theless during  this  period  Sicyon  reached  its  zenith  as  a  centre 
of  art:  its  school  of  painting  gained  fame  under  Eupompns 
and  attracted  the  great  masters  Pamphilus  and  .■\pelles  as 
students;  its  sculpture  was  raised  to  a  level  hardly  surpassed  in 
Greece  by  Lysippus  and  his  pupils,  .\ftcr  participating  in  the 
Lamian  war  and  the  campaigns  of  the  Macedonian  pretenders  tbe 
city  was  captured  (303)  by  Demetrius  Poliorcetes,  who  trans- 
planted all  the  inhabitants  to  the  Acropolis  and  renamed  the  site 
Demctriaa.  In  the  3rd  century  it  again  passed  from  tyrant  to 
tyrant,  imtil  in  251  it  waa  iinid^  Ubecatad  and  enrolled  in  the 
Admean  League  by  Aiatua  (ff.«i.).  Tho  deatnietiain  of  Corinth 
(146)  lina^  Sicyon  anacqnidtiMoftetxItaiyaad  tlw  praUency 
over  the  Isthmjan  games;  yet  in  CioerO^  time  it  bad  faHcn  deep 
into  debt.  Under  the  ernpb*  it  waa  quite  obacuicd  by  the  re- 
stored atiei  of  Coiinth  and  Patrae;  in  Faumidas'  age  (a.d.  i  50) 
it  was  almost  desolate.  In  Byzantine  times  it  became  a  bishop's 
seat,  and  to  judge  by  its  later  name"  Hellas  "  it  served  as  a  refuge 
for  the  Greeks  from  the  Slavonic  immigrants  of  the  8th  century. 

The  village  of  Vasiliko  which  now  occupies  the  site  is  quite 
insignificant.  On  the  plateau  parts  of  the  ancient  fortifications 
are  still  visible,  including  the  wall  between  town  and  .\croi)olis 
near  the  southern  apex.  A  little  north  of  this  wall  are  remains 
of  a  theatre  and  stadium,  traces  of  aqueducts  and  foundations 
of  buildings.  The  theatre,  which  was  excavated  by  the  American 
School  of  .\rchacology  in  1886-1887,  iSgi  and  1808,  was  built  in 
the  slope  towards  the  Acrop<^,  probably  in  the  first  half  of  the 
4th  century,  and  measured  400  ft.  in  diameter;  the  stage  was 
rebuilt  in  Roman  limes.  Tbe  side  entrances  to  the  awfiUninn 
were  covered  in  with  vaults  of  Greek  oonstruaioB;  a  curious 
feature  is  a  tmiad  from  bdow  tbe  stage  Into  the  ndddla  of  tha 

auditorium, 

AlTlloKiTics.— Strabo.  pp.3Ss,  589;  flerodotus  V.  6if48,  vi.  9a, 
ix.  28:  Thucydidc*  i.  108,  lit;  rv.  70,  101;  v.  52,  82:  Xenophon, 
UeUenica,  iv.,  vi.,  vii. ;  Oiodorut  xviii.  11,  xx.  103;  Paunanias 
ii.  5-ti;  \V.  M.  Leake,  Travdi  in  the  Uort«  (London,  1830),  iii. 
PP-  35>-38';  E.  Curtlux,  Pdopmtnesos  (Goiha,  1851),  ii.  pp. 
482-505:  Amerkan  Journal  of  Artharoloty,  v.  (1889)  pp.  267-303, 
viii.  ftSf).^)  iif).  288-400,  XX.  (1905)  pp.  263-276:  L.  Dyer  in  the 
Journal  of  IlAimu  Shuitr-i  (1906),  pp.  76-83;  for  coins,  B.  V.  Head, 
Htiloriii    numorum    (Oxford.  pp.    345-346:    also    \l  MIS- 

MAncs,  section  Crrrk.  \  "  Patrac.  Sicyon  "  '      '     iM  O.  \^.  C  ) 

SIDDONS,  SARAH  (i755-iS.;i),  English  actress,  the  eldest 
of  twelve  children  of  Ruf:!.:  Kcmble,  was  born  in  the 
"  Shoulder  of  Mutton  "  public  hciiir,c,  Hrrcon,  Wales,  on  the  5th 
of  Ji:!y  i;^^.  Tim  'lie  ;-|iC'.i;il  cue  u:  her  ifothtr  in  Sending 
her  to  the  schools  in  the  icAvns  where  the  company  plajcd, 
S.:ir;ih  Ke:idj!e  received  a  remarVLably  good  education,  although 
she  was  accustomed  to  make  her  appearance  on  the  stage  while 
still  a  child.  She  became  attached  to  William  Siddons,  an 
actor  of  the  company;  but  this  was  discountenanced  by  her 
parents,  who  wished  her  to  aooepC  the  offer  of  a  squire.  Siddons 
was  dismissed  from  the  company,  and  she  was  sent  to  a  situation 
as  lady's  maid  to  Mrs  Greathead  at  Guy's  Clifl  in  Warwickshire. 
Here  she  recited  Shakespeare,  Milton  aiad  Rowein  the  servaiita' 
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hmll,  and  occmaioDilly  before  mrUtocntk  oon^aoy,  aad  haet  abo 

the  bcgsn  to  develop  a  capacity  for  Kulptuie  iddcfa  m  mh- 
ttquently  developed  (between  1789  and  1790),  and  «t  «Udi 
she  provided  saniplM  ia  busts  of  hendf  and  of  her  son.  The 
ncce^ry  consent  to  ber  unioo  with  Siddons  was  at  Ust  obtained, 

anit  I  hi  marriaK  '  tonic  place  at  Trinity  Church,  Covcntr>',  on  ihe 
26lh  ol  Xovcmln.1  1773.  It  was  while  pla>'ing  at  Cheltenham 
in  the  following  yi-ar  that  Mrs  Sidiiuru  nicl  with  the  carliesl 
decided  rccognilion  of  her  poweri  as  an  actrcL^^,  when  by  her 
represcnuiioa  of  Kcl\Tiiera  in  Otway's  ]'eiiui-  Pramrd  she 
moved  to  tears  a  party  of  "  jxrople  of  quality  ''  who  ha.l  conic 
tOHOfl.  Her  merits  were  ina<k-  known  by  ihirii  diLrri  J;,  '.'.ho 
tent  his  deputy  to  Cheltenham  lo  see  Iser  as  Cahi.ta  ;n  Rdwc  s 
Fair  Penitent,  the  result  being  that  she  w;is  cnRascd  lo  appear 
at  Drury  Lane  at  a  salary  of  £s  a  week.  Owing  to  inex- 
perience as  well  as  other  drcumstances,  her  first  appearances  as 
Portia  and  in  other  parts  were  ttofoctunate,  and  when,  after 
pisying  «ith  success  in  Birminj^bani,  dw  mu  about  to  return  to 
towa  •be  leceived  a  note  from  tbeawiustr  of  Drury  Lane  stating 
tint  htr  wrvioes  wouki  not  be  nqnixed.  Tlnis,  in  her  own  words, 
"banished  from  Dnny  Lane  as  ft  iratthieM  candidate  for  fame 
and  fortune,"  she  a«ahi  ia  the  beginning  of  1777  wnit  on  "  the 
drcuit  "  in  the  provinces.  After  a  very  successful  engagement  at 
Bath,  beginning  in  1778  and  lasting  five  years,  she  again  accepted 
an  offer  from  Drury  Lane,  when  bar  qppcarancc  as  Isaticlla  in 
Garrick's  version  of  Southernc's  Foldf  Uarriage,  on  the  loth  of 
October  17SJ,  was  a  triumph,  only  equalled  in  the  histor>'  of  the 
EnRlish  sta«c  by  that  of  Carrirk's  first  night  at  Drury  Lane  in 
1741  and  that  of  Kdmund  Kean's  in  1S14.  In  her  earher  years 
it  was  in  scenes  of  a  lender  and  melting  chararter  that  .she 
exercised  the  strongest  sway  over  an  audience;  but  in  the 
performance  of  Lady  Macbeth,  In  which  she  .appeared  on  the 
;nd  of  February  1785  for  the  first  time  in  Ixindon,  it  was  the 
grandeur  of  her  exhibition  of  the  more  terrible  passions  as  related 
to  one  awful  purpose  that  held  them  spelllMiund.  In  Lady 
Macbeth  she  found  the  highest  and  best  scope  for  her  gifts. 
It  fitted  her  as  no  other  cbarac  ter  did,  and  as  perhaps  it  will  never 
fit  another  actress,  ilcr  atniordinary  and  peculiar  physical 
endowments— tall  and  Striking  figure,  brilliant  beauty,  power- 
fully expressive  eyes,  and  solemn  dignity  of  demeanour — en- 
abled hit  to  confer  a  weird  majesty  on  the  diaractei  which  in- 
eipnsiih^  hrighniifd  the  tragic  awe  sumuadiiit  her  fate. 
After  La4r  Uacibeth  the  played  DcsdMBona,  Koaalind  and 
Ophdia.  Ml  with  peat  suoeeia;  but  it  .wa»  hi  Qiwcn  Catherine 
—which  she  first  pfatyed  on  the  oocssiaa  of  her  bcother  John 
Kembie's  spectacular  revival  of  Henry  VIII.  In  X788 — that  she 
discovered  a  part  almost  as  well  adapted  to  her  peculiar  powers 
as  that  of  Lady  Macbeth.  As  \'olumnia  in  Kcmble's  version  of 
Corioltinus  she  also  secured  a  triumph.  In  her  early  life  she  had 
attempted  comedy,  but  her  gifts  in  this  respect  were  very  limited. 
It  was  of  course  inevitable  that  comparisons  should  be  made 
between  her  and  her  oiJy  (hxt,  Rachel,  who  undoubtedly 
excelled  her  in  intensity  and  the  portrayal  of  tierce  passion,  but 
was  a  less  finished  artist  and  lacked  Mrs  Siddon.s'  dignity  and 
pathos.  Though  Mrs  Siddi.ns'  minute  and  systetnalic  study 
perhaps  gave  a  certain  amount  vif  stirinci.s  to  her  representations, 
it  conferred  on  them  a  symmetry  and  proportion  to  which 
Rachel  never  attained.  Mis  Siddims  formally  retired  from  the 
stage  in  181 2,  but  occasionally  appeared  on  special  occasions  even 
when  advanced  in  years.  Her  last  appearance  was  on  the  <;th  of 
June  181 9  as  Lady  Randolph  in  Home's  Douglas,  for  the  benefit 
of  Mr  and  Mrs  Charles  Kemblc.  Her  most  striking  impcrsona- 
tiao»,  besides  the  eUes  already  mentioned,  were  those  of  Zan  in 
CM^uve^  Jfewnwig  BrUt,  Coostanoe  m  King  Mm,  Mrs 
HaUer  hi  Tke  Sinmffr,  aad  Ehrin  hi  FUtm*  In  pifvate  life 
Uis  Siddons  enjoyed  the  ftiendahip  and  leqicct  of  many  of  the 
most  cnineat  petaOM  ef  her  tfaae.  Horace  Walpole  at  first 
reftued  to  jobi  tiie  faddonaUe  dnnis  el  her  praise,  but  he  was 
ultimately  won  over.  Dr  Johnson  wrote  his  name  on  the  hem 
of  her  garment  in  the  famous  picture  of  the  actress  as  the  Tragic 
Mu>e  by  Kc)  noMs  I'now  in  the  nulwich  Galler>-).  "  I  wouM  not 
lose,"  he  said,  "  the  honour  this  opportunity  afforded  lo  me  for 


aiy  name  aoiag  d0wa  to  posterity  on  the  hem  «f  your  ttrattat*" 
Ifas  Sfaldgiis&d  in  LoDdoB  on  the  fith  of  June  and  was 
buried  hi  Tkddfaigton  cfaufdiysfd. 

On  the  14th  of  June  1897  Sir  Henry  Irving  unveiled  at  Pad- 
dington  Green  a  marble  statue  of  her  by  Chavalliaud,  after  the 
portrait  by  Reynolds.  There  is  also  a  large  statue  by  Chantrey 

in  \V«t  minster  .Abbey.  Portraits  by  I-awTcnce  and  Gains- 
bcrcui;!!  ,ire  in  the  National  tjaller>',  an<l  a  jxjrtrait  ascribeil  lo 
(.laiiislHjruugh  is  in  the  Gacrick  Club,  London,  which  also  possesses 

two  pictures  Of  the  actma  as  taOy  Macbeth  by  Geotie  Heiuy 

Harlow. 

TJiomas  Camplx-Il,  Lije  of  Mrt  Snitlim.<.  ii  vuls.,  1834);  Filx- 
kliT.il  I,  /  m-  Kern  Mf!  (  3  vols,.  1871);  F  ranees  Ann  Kcmble,  Refordi 
of  a  Cirihood  {i  vols.,  I»7H). 

SIDE  (mod.  Eski  Adalui),  an  ancient  city  on  the  Famphylian 
coast  about  1 2  m.  E.  of  the  mouth  of  the  Eurymedon.  Possessing 
a  good  harbour  in  the  days  of  small  craft,  it  was  the  moat  im- 
portant place  in  Pamphylia.  Alexander  visited  and  occupied  it, 
and  there  the  Rbodian  Heet  defeated  that  of  Anliochus  the  Great, 
and  in  the  succeeding  cenltir>'  the  CiUdan  pirates  established 
tbeir  chief  seat.  An  inscription  found  om  the  site  abows  it  t» 
have  hsd  a  caaridenUe  Jewish  pnpnhthiin  is  entr  Byaaaline 
times.  The  gr»t  ruins,  amoog  the  most  notable  in  Asia  Minor, 
have  been  fe^ooaipiied  by  fome  aoofsnilicaof  CretsBMoslenis. 
Tbv  cow  a  kige  pninoateiy,  fenced  inn  the  anUhad  by  « 
dit^  and  wan  v/tiLA  has  been  repsiied  in  medieva!  rimes  and  b 
singukrly  perfect.  Within  this  is  a  maze  of  structures  out  of 
which  ri.scs  the  colos.sal  ruin  of  the  theatre,  built  up  on  arches 
like  a  Ruman  amphitl'.c.i'.rc  for  luck  of  a  curiver.u  ii'  hiU  side 
to  be  hullowed  out  in  the  usual  t'lrcek  f.ishion.  The  auditorium 
i.s  little  les.s  perfect  than  that  of  .As)->e!j'lus  and  very  iieiirly  as 
large;  but  the  scena  wall  has  collapsed  over  stage  and  proscenium 
in  a  cataract  of  loose  blocks.  The  ajches  now  aflor  1  ^.iielter  and 
stabling  for  the  Cretans.  Besides  the  theatres,  three  temples, 
an  aqueduct  and  a  nymphacum  arc  noticeable. 

S<v  C.  Lanckorouski,  Les  Villes  dt  la  Pamphylie  c'  df  la  Pisidit,  u 
(1S901.  '         i,D.  G.  H.), 

SIDEBOARD,  a  high  oblong  table  fitted  with  drawers,  cop*' 
boards  or  pedestals,  and  used  fiw  the  eapontion  or  storage  of 
artidca  required  hi  the  diiihiip«Beab  Originally  it  was  what 
iu  name  impiBss  a  ahkhtable,  to  which  the  modem  dtnaer- 
wagon  very  cfaw^y  sppnrimates.  Then  two-  or  three-tiered 
sideboards  were  in  use  in  the  Tudor  period,  and  were  perhaps  the 
ancestors,  or  collaterals,  of  the  court-cupboard,  which  in  skeleton 
they  much  resembled.  Early  in  the  18th  century  they  began  to 
be  replaced  by  side-tables  proi>crly  so  called.  Tlicy  were  otke  of 
the  many  revolutions  in  furniture  produce<i  by  the  introduction 
of  mahi  eaiiy.  and  Ihi m-  who  could  not  alTord  the  new  and  costly 
wood  useii  a  i  heap  substitute  stained  lo  resemble  it.  In  the 
beginning  thc-sc  tables  were  entirely  of  wood  and  tomparatively 
slight,  hut  before  long  it  borame  the  fashion  to  use  a  niaride  slab 
instead  uf  a  wooden  top,  which  ntvessitatcd  a  somewhat  mote 
robust  construction;  here  again  there  was  a  field  for  imitation, 
anrl  marble  was  somcLimts  replaced  by  scagliola.  Many  of  the 
sideboard  tables  of  this  period  were  exceedingly  hands^jnic, 
with  cabriole  legs,  daw  or  claw  and  bill  foct,  friezes  of  acanthus, 
much  gadrooning  and  nuisk  pendants.  Many  such  tables  came 
from  Chippendale's  workshops,  but  although  that  great  genius 
beautified  the  t>'pe  he  found,  he  had  no  influence  upon  the 
evolution  of  the  sideboard.  That  evolution  was  brought  about 
by  the  growth  of  domestic  needs.  Save  upon  its  surface,  the  lide- 
board-table  offend  no  accommodation;  it  usually  laidicd  even 
a  drawer.  Even,  however,  la  the  period  of  CUppeodale'a  aeidth 
separate  "  bottle  dstem  "  and  "  bvatoiiss  "  lor  theconveidenea 
of  the  butler  in  washing  the  silver  as  the  neala  proceeded  w«e, 
sparsely  no  doubt,  in  use.  By  de«ieei  it  beoune  customary  to 
place  a  pedestal,  which  was  really  a  c^arette  or  a  plate-warmer, 
at  each  end  of  the  sideboard-table.  One  of  them  would  contain 
ice  and  accommo<Ialion  tor  liotLlcs,  the  other  would  be  a  cistern. 
Sometimes  a  single  |«deslal  would  be  surmounted  by  a  woollen 
vase  lined  with  metal  ar.d  tillc-^1  with  water,  and  111:'.'  !  .vilh  a 
tap.   To  whom  is  due  the  brilliant  inspiration  of  atuching  the 
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j«  di|b  pieoe  «f  fusnitttce  out 
that  U  w^Mb^  tA  aliaw  with  oeiUinty. 
ft  waiMt  pnbilik  that  tbe  cndit  Miw  to  SiNWett  who  ttoques- 
tkMbtjr  dU  much  for  the  im{H»veineiit  of  the  stdeboaid; 
Hepplewhite  ud  the  hnthm  Adam  dudngoahed  themtelvn 
ioUtf  same  field.  The  padotah,  when  incorpMAted  as  an  integral 
p^n  of  the  piece,  bec&ine  cupboards  and  the  vaacs  knife-boxes, 
and,  with  the  drawers,  which  had  hci-u  occasionally  used  much 
earlier,  the  sideboard,  in  what  appears  to  lie  its  fmal  form,  was 
Complcl<-d.  Pieces  exist  in  which  ihc  imli  Ii.i  .  l-  been  cut  u'.v;;y 
to  receive  the  pedestals.  If  Shearer  :u;d  H-,|i;ilrwhito  l.iid  its 
foundaxUms,  it  was  brought  to  its  full  j!i>r,i:!,'n  l.y  Sheraton, 
liy  the  use  ol  line  exotic  woods,  the  ilcfl  cir-jsloy ment  of  satin 
wiMxJ  ajv.1  other  inlays,  and  by  the  :iiiilition  of  gracefully  orna- 
mented brass-work  at  the  back,  somclinies  surttioutited  by  candles 
to  light  up  the  silver,  .Sheraton  produced  elTei  ts  of  Rreal  elegance. 
But  for  sheer  artistic  excellence  in  the  components  of  what 
pieicDtiy  became  the  sideboard,  the  .\datns  stand  unri%'allcd, 
•ome  of  their  inlay  and  brass  mounts  being  almost  c(|ual  to  the 
int  work  of  the  great  French  school.  By  replacing  the  stnight 
outliae  with  a  booM  front,  Hcpplewhite  added  still  further  to 
the  gnoe  of  the  fad*  i8tk<«itury  siddwud.  No  art  remains 
kog  at  ita  apofw,  aad  fa  kas  ihaa  a  quaiter  of  a  eentuty  the 
ridaboaid  kat  its  grace,  and,  infloenoed  by  the  heavy  fedmg  of 
the  Entpbe  akaaaer,  giew  maaaive  and  duU.  Sinfie  the  end  of 
the  iSth  oentttiy  thine  hat  indeed  been  no  advance,  artistically 
Vcakhig,  ia  this  piece  of  furniture. 

IID6VICK,  HIHhT  (iSjS-igoo),  English  philosopher,  was 
bon  at  Skipton  in  Yorkshire,  where  his  father,  the  Kev.  W. 
Sidgwick  (d.  lft4i),  was  headmaster  of  the  grammar-school,  on 
the  3i»t  of  May  1838.  He  was  educated  at  KugbN-  (  where  his 
cousin,  subsequently  his  brothcr-in-l.iw,  E.  W.  licnson  —after- 
wards archbishop — was  a  in.i!.ler),  and  at  Trinity,  Cambridge, 
where  his  career  was  a  brilliant  one.  In  1H5Q  he  was  senior 
classic,  3jrd  wrangler,  chancellor's  medallist  and  Craven  scholar. 
In  the  same  year  he  was  elected  to  a  fellowship  at  Trinity,  and 
soon  afterwards  appoinU-il  lu  a  ilas^iLul  lectureship  there.  This 
post  he  held  for  ten  years,  but  in  1869  exdianged  his  Icriureship 
for  one  in  moral  philosophy,  a  subject  to  which  he  had  been  turn- 
ing his  attention  more  and  more.  In  the  i<4iinc  year,  finding  that 
he  could  no  longer  declare  himself  a  member  of  the  Church  of 
England,  he  resigned  his  fellovaiup.  Ue  retained  Iiis  lectureship, 
and  in  i88t  was  elected  an  honocaiyfdlow.  IntSMlD^Plthiished 
his  JfalAadd/^tAicf  (6Uicd.  i90i,coBtalntogenieiiidatioM  written 
joit  befon  Ua  dnrth),  whkh  fint  won  him  a  reputation  outside 
Usiiaivenity.  IniS75heinaappoiBtedpnieIectoroamoraland 
political  phihMophy  at  Trinity,  In  188S3  he  was  elected  Knight- 
lKid|»  pwfMiec  of  inonlpliflMoiihy,  and  fa  i8Ss,theRli|lous 
test  haviag  bees  lenraved,  hii  couege  once  more  elected  Um  to  a 
fellowship  on  the  foundation.  Besides  his  lecturing  and  literary 
Uboura,  Sidgwick  took  an  active  part  in  the  business  of  the 
university,  and  in  many  forms  of  social  and  philanthropic  work, 
lie  was  a  member  of  the  (lencral  board  of  Studies  from  its 
foundation  in  i  ^^-.^  '.ill  is.jo;  he  was  also  a  nu  inbor  of  the  Council 
of  the  Senate  >ii  the  liuJi^iii  Civil  Service  Buani  ar.d  the  Local 
Examin.ii  ;o;is  and  Lectures  Syndicate,  atnl  chairrttan  of  the 
Special  UoarU  for  Moral  Science.  He  w.is  one  of  the  founders  and 
fint  president  of  the  Society  for  Psychical  Rcscirch,  and  was  a 
member  of  the  Metaphysical  Society.  None  of  his  work  is  more 
doaely  identified  with  his  name  than  the  part  he  took  in  pro- 
moting the  higher  education  of  women.  He  helped  to  start  the 
Ugher  local  examinations  for  .voir.cit,  and  the  lectures  held  at 
C^bridfe  in  preparation  for  these.  It  was  at  his  suggestion  and 
with  U$  bdf  that  Mita  Cknigh  opened  a  house  of  residence  for 
■tndcBts;  and  when  this  had  developed  into  Ncwnham  College, 
and  fa  1S80  the  North  Han  was  added.  Mr  Stdswid(,iriu>had 
fa  1S76  manfed  Bleamic  Uihliad  Balfmc  Critter  of  A.  J.  Balfour), 
went  with  his  wife  to  live  there  for  two  years.  After  MimGough's 
death  in  1802  Mrs  Sidgwick  became  principal  of  the  oollif^ 
and  she  and  her  husband  resided  there  for  the  rest  of  his  Kfe. 
DurinR  this  whole  perio<l  Sidfjwick  took  the  deepest  interest  in 
the  welfare  of  the  college.   In  politics  he  was  a  Liberal,  and 


became  a  Liberal  Unionist  fa  1886.  Eadyfa  igoohemabited 
by  ill-health  to  lealgn  hia  prafcaaonhipi,  and  be  dM  00  the 
a8th  of  Auguat  of  the  tame  year. 

Though  fa  many  ways  an  excellent  teadier  he  waa  pchnailly 
a  student,  and  tnatcd  his  pupiU  as  ienow<]eafBen.  He  was 
de^y  mteresled  fa  psychical  phenomena,  but  his  energies  were 
primarily  devoted  t.o  the  study  of  religion  and  philosophy. 
Brought  up  in  the  Church  of  Enfiland,  he  gradi;.ill\  d-ifi  i.^l  from 
orthodox  Christianity,  and  a<  early  as  !S6.'  he  descnbccl  himself 
as  a  theibi.  For  the  rest  of  his  lifr,  though  he  regarded  Chris- 
tianity iis  '■  indispensable  ami  irre[ilatcablu  Umking  at  it  from  a 
sociological  point  of  view,"  he  fouml  hit:-.self  unable  to  return  to 
it  .^s  a  religion.  In  political  economy  he  w.is  a  Utilitarian  on 
the  lines  of  Mill  and  Henthan-j;  his  work  was  the  careful  investiga- 
tion of  first  princii>les  and  the  investigation  of  ambiguities 
rather  than  constructive.  In  philosophy  he  devoted  himself 
to  ethics,  and  especially  to  the  examination  of  the  ultimate 
intuitive  principles  of  conduct  and  the  problem  of  free  will 
He  gave  up  the  psychological  hedonism  of  Mill,  and  adopted 
instead  a  position  which  may  be  described  as  ethical  hedonism, 
according  to  which  the  criterion  of  goodness  in  any  given  action 
is  th.ti  it  produces  the  greatest  possible  amount  oi  pleasure. 
This  licdoniam,  however,  is  ndt  oonfined  to  the  self  (egoistic), 
but  favolves  a  due  regard  to  the  plessuie  of  otlieis,  and  fa, 
therefbce^  distinguished  further  ss  iiaiversallstic  Lastly,  Sidg- 
wick returns  to  the  principle  that  no  onn  ahoidd  ad  so  aa  to 
destroy  his  own  hap|Mncss,  and  leaves  us  with  a  someiAat 
unsatisfactory  dualism. 

His  chief  workp  are  PrinciUes  of  Potitkal  Economy  (1881,  3rd  ed. 
1901) :  Scope  and  Urthod  0/  Economit  Science  (1885; ;  OuiliHes  of  the 
History  of  Ethics  (1886,  sth  ed.  igoj),  enlarged  from  bit  ariicie 
Etiucs  in  the  Encyclopaedia  Britanntca;  Elements  0/  PtiUies  (lS9r, 
and  ed.  1897).  an  attempt  to  !tupply  an  a(li-<|u.ite  irealine  on  the 
subject  starting  from  the  nlil  lim-s  of  Bentham  and  Mill.  The 
following  were  publiahcd  posthumously;  FhUasopky;  its  Scope  and 
RetaUnn  (imjt  Uctmm  tn  lie  Etkks  of  T.  H.  Green,  Mr  HerhtH 
Spnctr  mi  J.  Uartkumt  (1903):  n*  DtteUpment  0/  Evrapem 

fiS?9*'  «««d  AMnm  (1904):  ZacJimr 

Mt  MS  rMmopky  tf  Kma  (190^. 

His  younger  brother.  .^RT^^UR  SitK;\v;rk.  had  a  brilliant  school 
and  university  career,  being  second  dasMC  at  LambridKc  in  1S63 
and  becoming  fellow  of  Trinity  ;  but  he  devoted  himsili  tin  :i<  e- 
forlh  mainly  to  work  .is  a  tcjicher.  .After  being  for  many  years 
a  master  at  Ruf;by,  he  became  in  1&81  fellow  and  tutor  of  Corpus, 
Oxford;  and  troni  iHo)  to  1006  was  Reader  in  tireek  in  the  uni- 
versity. He  publisheii  a  number  of  admirable  classical  school- 
books,  including  (.itceh  frase  (18761  and  Greek  Verse  (1S82), 
and  texts  ( I'tV^iV,  iStjo;  Arsckylus,  i<S.So-iqo3),  and  w.-vs  well 
known  as  a  consummate  classical  scholar,  remarkable  for  Ulerary 
taste  and  general  culture.  In  the  college  life  oi  Corpus  he  took 
the  deepest  interest  and  had  the  most  stimulating  influence; 
and  he  also  played  an  active  part  in  social  and  political  novo* 
ments  from  an  advanced  Liberal  point  of  view. 

A  Memoir  of  Henry  Sidgwick,  written  by  Ms  hrathcr  with  the 

cottaboratloi)  of  his  widow,  was  published  in  1906. 

SIDI-BEL-ABBES,  chief  town  of  an  arrondisscmcnt  in  the 
department  of  Oran,  .\lgeria,  48  m.  by  rail  S.  of  Oran,  155.'  ft. 
above  the  sea,  on  the  right  bank  of  the  Mekerra.  Pop.  :  igo6;  of 
the  town,  .'4,4<J4  \ol  whom  ihree-founhs  are  French  or  Spaniards) ; 
of  the  commune,  29,088;  of  the  arrondissenunt,  which  includes 
17  communes,  98,309.  The  town,  which  occupies  an  important 
Strategic  position  in  the  plain  dominated  by  the  escarpments  of 
Mount  Tc^sala,  has  barrack  accommodation  lor  6000  troops,  and 
is  the  headquarters  of  the  1"  regiment  Stranger,  one  of  the  two 
regiments  known  as  the  Foreign  Legion.  It  is  encircled  by  a 
crenellated  and  bastioned  well  with  a  loesft,  and  has  four  fitea, 
named  after  Oran,  Daia,  Uaacara  aad  luencenflBBpectiVi^. 
Rt^i^ifig  fiffHi  th^n^ffw^^  twff  %fwri  tttiwrtii,  thstltil  by  phmt  trfwi^ 
travene  die  town  east  to  wast  and  north  to  soota,  the  fatter 
dividbtg  the  civil  from  the  ndUtaiy  quarters.  There  an  aumcrous 
fonntafas  fed  by  the  Mekerra.  Sidi-bd>Ahihes  fa  also  an  Im- 
portant agricultural  centre,  wheat,  tobacco  and  alfa  being  the 
chief  artides  of  trade.  There  are  ntunerous  vineyards  and  olive- 


Digitized  by  Go 


40  SIDMOUTH,  ist  VISCOUNT— SIDNEY,  A. 


gmm  in  tlw  vidnity.  The  town,  foanded  Iqr  tlw  VnaA, 
derivae  its  auK  frain  the  kuhfaa  (tomb)  of  a,  memhwit  aaned 
S3dM>d-Ab(Me,  aeai  which  a  redoubt  «u  cooatructed  by  Ocneral 
Bedeau  in  1843.  The  lile  of  the  town,  formcily  a  awanp,  haa 
been  thoreugMy  drained.  The  snirounding  country  n  healthy, 
fertile  and  rHipuloj^ 

SIDMOUTH.  HENRY  ADDINQTON.  isl  Viscount  (1757- 
1S44),  Knglisli  statesman,  son  of  Dr  Anthor.y  Addinglon, 
was  bora  oii  ihc  jolh  of  May  1757.  Etlutalcd  at  WinchcsHT 
Colkgc  .md  Brascnosc  College,  Oxford,  he  graduiiled  in  1778, 
and  took  the  thanccUor's  piizc  for  an  English  essay  in  i77i>. 
Owing  to  his  friendship  with  William  Pitt  he  turned  his  attention 
to  politics,  and  after  his  election  as  mcmticr  of  parliament  for 
Devizes  in  1784  gave  a  silent  but  sic.niy  i.u;i|«>rt  to  the  ministry 
of  his  friend.  By  close  attention  to  his  parliamentary  duties, 
he  obtained  a  wide  knowledge  of  the  rules  and  procedure  of  the 
House  oi  Commons,  and  this  fact  together  with  his  intimacy 
with  Pitt,  and  his  general  poptdarity,  secured  his  election  as 
^waller  ia  June  1789^  Like  hia  peedeGeantB,  Addingtoa  con- 
tioned  to  lie  a  paitiiaa  after  Ua  aootptaaoe  of  tUa  affioe,  took 
past  at  tlBiea  ia  ddiate  when  tlw  hotiae  was  in  comnittee;  aad 
on  one  occaaion  Ui  partiality  allowed  Pitt  to  dfangard  the 
authority  of  the  chair.  He  enjoyed  the  coofidenoe  of  George  III., 
and  in  the  royal  interest  tried  to  induce  FItt  to  withdraw  his 
proposal  for  a  further  instalment  of  relief  to  Roman  Catholics. 
Rather  than  give  way  on  this  question  Pitt  rcsiRncd  offirc  early 
in  1801,  when  both  he  and  the  king  urged  .Xddinjjloii  to  I'urin 
a  government.  Ad<iington  conscntc^l,  aiui  afirr  iomr  <lilay 
caused  by  the  king's  illricsi,  and  by  the  reluctance  of  several 
of  Pitt's  followers  to  serve  under  him,  became  first  lord  of  the 
treasury  and  chancellor  of  the  exchequer  in  March  iSoi.  The 
new  prime  minister,  who  was  specially  acceptable  to  tieorge, 
was  loyally  supfjorted  by  Pitt;  and  his  first  im[x)rtanl  work, 
the  conclusion  of  the  treaty  of  Amiens  in  March  1802,  made  him 
popular  in  the  country.  Signs,  however,  were  not  wanting  that 
the  peaoe  would  soon  be  broken,  and  Pitt,  dissatisfied  with  the 
oinbtiy  for  ipwring  the  threateninK  attitude  of  Napoleon,  and 
TfiMug  no  pieiiaiatioos  for  a  renewal  of  the  war,  witiulrew  his 
Hppmt.  AddbiBlanthen  took  steps  to  strengthen  the  forces  of 
tin  craMk  and  wgpMed  to  FiU  that  he  •hauld  join  the  cabinet 
and  that  bath  dwnid  Mm  nnder  a  new  prinw  miniMor.  Tfaia 
iffffrifwr'^— ^'"'li.fi'Hl  t  iilflHlfrf'^t**wMI  Ail'H''gf^'iai>l>af<liifBl 
piopoaal  to  icnre  uadcT  Fitt.  Whin  tha  itniala  «ilh  Fnaca 
una  natmd  ia  Magr  itas.  It  bwaiBa  wUmi  dnt  as  a  nar 
mlaiiter  Addfngton  ma  not  a  nooeaa;  aad  whM  Ffit  bocaino 
openly  hostile,  the  continued  confidence  of  the  king  and  of  a 
majority  in  the  House  of  Commons  was  not  a  sufficient  counter- 
poise to  the  minis  ry's  waning  prestige.  .\hhouRh  careful  and 
industrious,  Addini;tijn  had  no  brilliant  qualities,  and  his  medi- 
ocrity afforded  opportunity  for  attack  by  his  enemies.  Owing 
to  his  father's  jirofes.'iion  he  was  called  in  derision  "  the  doctor," 
and  George  Canning,  who  wrote  satirical  verses  at  his  expense, 
referred  to  him  on  one  occasion  as  "  hajipy  Hritain's  guardian 
gander."  Without  wailing  for  dcfe-;it  in  the  House  he  resigned 
oflicc  in  .\pril  1804,  and  liccamc  the  leader  of  the  party  known 
as  the  '■  king's  friends."  Pill,  who  now  returned  to  otTirc,  was 
ioon  reconciled  with  his  old  friend;  in  January  i.Sos  .-Kddington 
waa  created  Viscount  Sidmouth,  and  became  lord  president  of 
the  ooundl.  He  felt  aggrieved,  however,  because  his  friends 
were  not  l^n  a  larger  ikut  of  power,  and  when  Pitt  complained 
because  some  of  them  voted  agaunt  the  ministry-,  Sidmouth  left 
the  cabinet  in  July  1805.  In  Fehntaiy  1806  he  became  lord  privy 
seal  in  the  niniatiy  of  Foi  aad  GienviUe,  but  resigned  early  in 
1807  wbea  the  ■ovcrament  pnpoied  to  thiow  open  camniaMiaa 
bt  the  aioqr  aad  aavy  to  Roman  Catholics  and  TMtcatant 
dimenteiB;  in  iSi>  be  joined  the  cabiaet  of  Spencer  Peiceval  as 
lotd  pteiidentof  the  couacO,  becoming  home  seoetaiy  when  the 
min^ry  was  reconstructed  by  the  earl  of  Liverpool  in  the  follow- 
ing June.  TTie  ten  years  during  which  he  held  this  office  coincided 
with  much  misery  and  unn  s;  among  the  labouring  classes,  and 
the  government  policy,  for  whith  lie  '.v.is  mainly  responsible, 
was  one  of  severe  repression.  In  181 7  the  Habeas  Corpus  Act 


was  fuspendod,  and  SidmoMh  Imed  a  drenhr  to  tho  hiids- 
lieutcaaat  dadadag  that  angistiatea  might  apprehend  and  hold 
to  ItaOpenons  accused  on  oath  of  seditious  libels.  For  this  step 

he  was  severely  attacked  in  parliament,  and  was  acctiscd  of 
fomenting  rebellion  by  means  of  his  spies.  Although  shaken  by 
the  acquittal  of  William  Hone  on  a  charge  of  libel  the  govern- 
ment was  supported  by  parliament;  and  after  the  "  Manchester 
massacre"  in  .\iigiist  iSiq  the  home  secretary  thanked  the 
magistrates  and  Mjidicrs  for  their  share  in  quelling  the  riot.  He 
was  mainly  responsible  for  the  |K)!icy  emlMxIu^l  in  !  he  "  Six  Acts  " 
of  1819.  In  December  iHji  Sidmouth  rcsigneil  his  office,  but 
remained  a  member  of  the  cabinet  without  oftii  ial  duties  until 
i8j4,  when  he  resigned  owing  to  his  disapproval  of  the  recognition 
of  the  independence  of  Buenos  Aires.  Subsequently  he  took 
very  little  part  in  public  affairs;  but  true  to  his  earlier  principles 
he  spoke  against  Catholic  emancipation  in  .\pril  1839,  and  voted 
against  the  Reform  Bill  in  iBji.  He  died  at  his  residence  in  Rich* 
niond  Park  on  the  tsth  of  Februar>'  1844,  and  was  buried  at 
Mortiake.  In  1781  he  married  UisuhtMaiy,  daughter  of  Leoaaid 
Hammond  of  Chcaa,  Snmgr,  arbo  died  ia  tStt,  leaving  a  son, 
William  Leooaid,  who  sooceedad  Ms  father  sa  Visooant  SidBiottth, 
aad  four  dani^tas.  In  18*3  he  nanisd  secondly  Marianne, 
daaghter  of  William  Soott,  Baioa  StowcU  (d.  1836),  and  widow 
of  Thomas  Towasend  of  Hmdngton,  Warwickshire.  Sidmouth 
suffers  by  comparison  with  the  great  men  of  his  age,  but  he  waa 
honest  and  courageous  in  his  opinions,  loyal  to  his  friends,  and 
devoted  to  church  and  state 

The  jnd  Viscount  Sidmouth  (17Q4-1H64)  was  a  clergyman  of 
<  he  Church  of  England .  he  was  succeeded  as  Jld  VIsootnit  bjrUS 
son.  William  Wells  Addington  (b.  1624). 

See  Hon.  G.  i^eilew,  I4f$  ij  SUmmUh  (London,  1847);  Lord  John 
Ku«iell,  Life  and  Timet  if  C.  J.  ^  (London.  1859-1866);  Earl 
St.inho|)e,  Lr/r  0/  PiU  Hjintlon.  1861-1863);  Sir  G.  C.  Lewi»,  liitaft 
on  Ike  Administratirrns  of  Great  Britain  (I-ondon,  1864);  Spencer 
Walpole.  Hi  flory  of  England  { London,  1 87S- 1       .      (A.  W.  H.  •) 

SIDMOUTH.  a  market  town  and  watering-place  in  the  Honlton 
parliamentary  division  of  Devonshire,  England,  on  the  river  Sid 
and  the  English  Channel,  167J  m.  W.  by  S.  of  London,  by  the 
London  &  South-Western  railway.  Pop.  of  urban  district  (1901) 
4101.  Lying  in  a  hollow,  the  town  is  shat  in  by  hills  which  ter- 
minate in  the  forelanda  of  Salcombe  and  ffi^  FHk,two  aheer cli& 
of  a  deep  red  colour.  The  shore  Kne  tjaiss  away,  btyoadtbsss; 
iKitiiaid  to  the  Start  aad  eastward  to  Forthad— both  vlsOilt 
firon  SIdaiovtb  beach.  The  iiatond  chmcfa  of  St  lOdmlas, 
dathw tern  the  t|th  entiny,  tbwigh  amdi  aheted  in  the  rsih, 
contains  a  wudow  givca  hf  Quoea  Victoila  fai  1866  in  memory 
of  her  father,  the  duke  of  Kent,  who  lived  at  Woolbrook  Glen, 
close  by,  and  died  there  in  1820.  An  esplanade  is  built  along  the 
sea-wall,  and  the  town  possesses  golf  links  and  other  recreation 
grounds.  The  bathing  is  good,  the  climate  warm.  Formerly  of 
some  importance,  the  harliour  can  no  longer  be  entered  by  large 
vessels,  and  goods  are  tran&hip[>ed  into  flat-hottomrr!  liRhlers 
for  conveyance  ashore.  Fishing  is  extensively  carried  on  and 
cattle  fairs  are  held.  In  the  13th  century  Sidmouth  was  a  Ixirough 
governed  by  a  port -reeve.  Tradition  tells  of  an  older  town 
buried  under  the  sea;  and  Roman  coins  and  other  remains  have 
been  w.ashed  up  on  the  beach.  Trsfics  of  aa  aadeat  eaatp  edit 
on  High  Peak. 

SIDWBT  (or  Storey),  ALGERNON  (1622-1683),  English 
politician,  second  son  of  Robert,  »nd  earl  of  Leicester,  and  of 
Dorothy  Percy,  daughter  of  Henry,  9th  carl  of  Northumberland, 
was  born  at  Penshurst,  Kent,  in  i6ia.  As  a  boy  he  showed 
much  talent,  which  waa  carefully  trained  under  Us  istbsrls  ly*. 
In  id^s  with  his  ebkr  bnther  Philip  he  accmnpaaied  hh  isdMr 
on  his  mMoitas  siabaisador  eatfaofdlnair  to  Ontahn  IV.ot 
Deaaurfc,  whom  he  saw  at  Rendshagg.  Ia  May  i6j6  Sidnqr 
irent  with  hb  father  to  Paris,  where  he  becsme  a  getaeral  favourite, 
aad  from  there  to  Rome.  In  October  1641  he  was  given  a  troop 
fai  his  father's  regiment  in  Ireland,  of  which  his  brother,  known 
as  Lord  Lisle,  was  in  command.    In  .August  the  brothers 

returned  to  England.  At  Chester  their  horses  were  taken  by  the 
Kii,  ilisls.  whereupon  they  again  put  out  to  sea  anil  landed 
at  Liverpool.   Here  they  were  detained  by  the  Parliamentary 
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camnnrioncn,  and  by  them  seat  up  to  London  for  »fe  custody. 
Whether  this  was  intended  by  Sidney  or  no,  it  is  certain  that 
from  this  time  he  ardently  attached  himself  to  the  Parliamentary 
cause.  On  the  loth  of  May  1644  he  was  m.ifl(t  r.-ipi.^in  of  horse  in 
Manchester's  army,  under  ihc  Eastern  Association.  He  was 
shortly  afli^rwards  made  lieutenant  colonel,  and  charged  at  the 
head  of  his  regiment  at  Mar.-ilon  Moor  (jnd  July),  where  he  was 
wounded  and  rebtued  with  ddlicuit)-.  On  the  2nd  of  April  1645 
he  was  given  the  command  of  a  ravalrj'  regiment  in  Cromwell's 
division  of  f-'airfax's  army,  wa;-  up[X)inted  governor  of  Chichester 
on  loth  May,  and  in  December  was  returned  to  parliament  for 
Cardiff.  In  July  1646  he  went  to  Ireland,  where  his  brother 
was  lord-lieutenant,  and  was  made  lieutenant-general  of  horse 
in  that  kingdom  and  governor  of  Dublin.  Leaving  London  on 
ut  of  Febnary  1647,  Sidney  arrived  at  Cork  on  the  2 and.  He 
mi  noa  (Sth  AptH),  however,  recalled  by  a  resolution  of  the 
Bouie  passed  through  the  intetcst  of  Lord  Inchiquin.  On  the 
7th  of  May  he  received  the  thanks  of  the  Hook  of  Coounons. 
On  d»  t3th  of  October  1648  he  vas  made  lieutenant  of  Dover 
cMtk,af  irtiAfaehnd|nevirailybBcn«ppoiiited|omnMr.  He 
WW  etthis  thae  identified  with  the  ladgyiidenti  ■soMwetd  to 
the  IMbyteriu  party.  He  ms  amnuated  one  of  oe  com- 
maskmere  to  try  Chariies  I.,  bat  took  no  part  in  the  trial,  retiring 
to  Penshurst  until  sentence  was  pronounced.  That  Sidney 
apprnved  of  the  tria!,  ; hough  not  of  the  sentence,  there  can, 
however,  be  little  doubt,  for  in  Copenhagen  he  publicly  and 
vigorously  expre.sscd  his  concurrence.  On  the  i;;lh  of  May  i6.;o 
he  was  a  member  of  the  committee  for  stilling  the  succession 
and  for  n  gularin^:  r  In  1  l.  i.  tion  of  future  parliaments.  Sidney  lost 
the  govcrTKjrship  of  Dover,  however,  in  March  1651,  in  conse- 
quence, apitatciitl','.  of  a  'iii.i-ii  l  n  itli  his  ofliccrs.  He  then  went 
to  the  Hague,  where  he  quarrelled  with  Lord  Oxford  at  play, 
and  a  duel  was  only  prevented  by  their  friends.  He  returned  to 
England  in  the  autumn,  and  henceforward  took  an  active  share 
in  parliamentary  woric  On  the  ijth  of  November  Sidney  was 
elected  on  the  oooadl  of  state  and  was  evidently  greatly  con- 
sidered. In  the  nstnpatioD  of  Cromwell,  however,  he  utterly  re- 
fused sU  conconence,  nor  would  he  leave  his  place  in  paihunent 
cnept  by  torn  whan  Cromwell  dispersed  it  on  the  soth  of  April 
s6s3>  He  imaedirtdy  letired  to  Pcaahnot,  wheie  he  wi«  ooop 
ceiaadcUefywltliiHal^afEain.  Iai»6s4he«fMb«eattothe 
Hagne.  and  thcee  teaaM  dandy  aoqu^atod  with  De  Witt. 
Ob  Ub  return  he  hifft  entiidjr  aloof  fintm  ptiUie  aftelra,  and  tt  is 
to  this  period  that  the  Essay  on  Lent  is  ascribed. 

Upon  the  restoration  of  the  Long  Parliament,  in  May  1659, 
Sidney  again  took  his  seat,  and  was  placed  on  the  council  of  state. 
He  showed  himself  in  this  office  especially  an.xious  that  the 
mili1.TT-\-  power  should  be  duly  subordituucd  1 1>  the  ci\  il.  In  June 
he  was  appointed  one  of  three  commissioners  to  mediate  for  a 
peace  between  Denmark,  supported  by  Holland,  and  Sweden. 
He  was  probably  intended  to  watch  the  conduct  of  his  colleague, 
Admiral  Montagu  [afterwards  ist  earl  of  Sandwich),  who  was  in 
command  of  the  Baltic  squadron.  Of  his  character  we  have 
an  interesting  notice  from  Whitclockc,  who  refused  to  accompany 
him  on  the  ground  of  his  "overruling  temper  and  height." 
Upon  the  conclusion  of  the  treaty  he  went  to  Stockh<ilm  as 
pienipotcntiary ;  and  in  both  capacities  he  behaved  with 
fHOlntion  and  address.  When  the  restoration  of  Charica  II. took 
place  Sidney  left  Sweden,  on  the  28th  of  June  l660{,  l»ingfaig 
with  him  from  the  king  of  Sweden  a  rich  present  id  testimony 
of  the  estimation  in  which  he  was  held.  Sidney  went  fint  to 
CepcalwsMi)  and  tliat,  being  doobtful  of  his  ncaption  \iy  the 
BiflHrii  cook,  aettled  at  Hambuiy.  Fnai  then  he  wioto  % 
ceiahrated  lettor  vindicating  his  conduct,  iMdi  wi&  Iw  inmd  in 
the  Somen  TraOs.  He  shortly  afterwardtkft  HaaJWfc  and 
passed  through  Germany  by  way  of  Venice  to  Rome.  stay 
there,  however,  was  embittered  by  misunderstandings  with  his 
father  and  consequent  straits  for  money.  Five  shillings  a  day, 
he  says,  served  him  and  two  men  very  well  for  meat,  drink  and 
firing.  He  devoted  himself  to  the  study  of  books,  birds  and  trees, 
and  speaks  of  his  natural  delight  in  solitude  being  largely  in- 
creased,   in  1665  be  left  Italy,  passed  tbrougb  Switzerland, 
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when  he  viritcd  Ludlow,  and  came  to  Bruaads  in  Scptcmher, 

where  his  portrait  was  painted  by  van  Egmondt;  it  is  now  at 

Penshurst.  He  had  thoughts  of  joining  the  imperial  sen-ice, 
anii  I  .tfi-red  transjiort  from  Kngland  a  body  of  t  hi  old  rumnion- 
wealth  men,  but  this  was  icfuied  by  the  English  court.  It  is 
staled  that  the  enmity  against  him  was  so  great  that  now,  as  on 
other  occasions,  attempts  were  made  to  assassinate  him.  On  the 
breaking  out  of  the  Dutch  war,  Sidney,  who  was  at  the  Hague, 
urged  an  invasion  of  Kngland,  and  shortly  afterwards  went  to 
Pans,  where  he  offered  to  raise  a  rct)ellion  in  England  on  receipt 
of  100,000  crowns.  Unable,  however,  to  come  to  terms  with  the 
French  government,  he  once  more  went  into  retirement  in  1666, — 
this  time  to  the  south  of  France.  In  .Xugust  1670  he  was  again  in 
Paris,  and  .Arlington  projKiscd  that  he  should  receive  a  pension 
from  Louis;  Charles  II.  agreed,  but  insisted  that  Sidney'  should 
return  to  Langucdoc.  In  illustration  of  his  austere  principles  it 
is  ichU«d  that,  Louis  having  taken  a  fancy  to  a  hone  belonging  to 

fci'm  ■■Mi  tMrf«*t.n  mm  jfnmmmSmg  tt^  SMiny  «W  ♦!»  «»i8in«l,  wWL-li^ 

heaaid,"was  bwn  a  fne  ontUR^  had  served  a  line  man,  and 
ihonldnotlwniaataiBdhsrahiagQf  alavea."  HiaiatlMrwaBnow 

very  iU,  and  after  mudi  dUkutty  Sidnqr  abtaiMd  iMm  to  «QBie 
to  Eni^d  in  the  autumn  of  1(^7.  Lord  Leicester  died  in 

November;  and  legal  business  connected  with  other  portions 
of  the  succe-ssion  detained  Sidney  from  returning  to  France  as  he 
had  iiiteiKlici.  He  soon  became  involved  in  political  intrigue, 
joining,  in  general,  the  country  party,  and  holding  close  com- 
munication with  Barillon,  the  French  amba.s.s.ador.  In  1  he- 
beginning  of  1679  he  stood  for  (iuildford,  and  was  warndy 
supported  by  William  Penn,  with  whom  he  had  long  been  in- 
timate, and  to  whom  he  Ls  said  (,as  is  now  thought,  erroneously) 
to  have  afforded  assislatice  i:i  drawing  up  the  constitution  of 
Pennsylvania.  He  was  defeated  by  court  influence,  and  his 
petition  to  the  House,  complaining  of  an  undue  return,  never 
came  to  a  decision.  His  LtUers  to  Henry  Savile,  written  at  this 
period,  arc  of  great  interest.  He  was  in  Paris,  apparently  only 
for  a  short  while,  in  November  1679.  Into  the  prosecution  of  tlie 
Popish  Plot  Sidney  threw  himself  warmly,  and  was  among  thoM 
who  looked  to  hfomnouth,  rather  than  to  Orange^  to  take  tlie 
place  of  JaoHB  in  the  succwsion,  though  he  aJterwavda  ^ 
daiiMd  in  intanat  in  aucfa  a  question.  He  now  stood  for 
Braraber  ^ymei),  again  with  Pam'k  W|iport,  and  a  donUe 
return waannde.  BteinepoctcdootheioUiof August  167908 
being  elected  for  Amersham  (Buckingham)  with  %  Roger  HHI. 
When  parliament  met,  however,  in  October  1680,  his  election  was 
declared  void.  But  now,  under  the  idea  that  an  alliance  between 
Charles  and  Orange  would  be  more  hostile  lo  English  liberty 
than  would  the  progress  of  the  French  arms,  he  acted  with 
Barillon  in  inilncncing  members  of  parliament  in  .  :-'.nse,  and 
is  twice  mef.tiotieii  as  receiving  the  sum  of  500  gui:,cas  from  the 
ambassador.  Of  this  there  is  no  actual  proof,  and  it  is  quite 
possible  that  Barillon  enlerc^l  sums  in  his  arcotints  with  I.ouis 
which  he  nevei  p.iid  ;'.«;ty.  I'l  .any  c:i.si-  it  is  lu  be  remembered 
that  Sidney  is  not  charged  with  receiving  money  for  advocating 
opinions  which  he  did  not  cnt  husi.astic.ally  hold. 
'  Upon  the  dissolution  of  the  last  of  Charles's  parliaments 
the  king  issued  a  justificator>'  declaration.  This  was  at  once 
answered  by  a  paper  entitled  A  Jusl  and  Modest  Vitidie^m, 
brc,  the  first  sketch  of  which  is  imputed  to  Sidney.  It  was  tlien, 
too,  that  his  most  celebrated  productko,  the  Discourses  eo»- 
onmig  Cmntment,  waa  ooncluded,  in  wliich  he  upholds  the 
doctiine  of  the  mutual  oompact  and  traveiaes  the  Hijgh  Toty 
peaitianB  finm  end  to  end.  In  eqwdal  be  vindicataa  the  piD> 
prie^  ft  nnHtanrf  to  kinA^  oppiaahii  or  aiamle,  upholds  the 
eiistenoe  of  an  hereditary  noUUty  intenested  in  their  countiy*a 
good  as  the  firmest  barrier  against  such  opprewien,  and  nurin', 
tains  the  authority  of  parliaments.  In  each  point  the  En^h 
cons!  it ut ion,  which  he  ardently  admires,  is,  he  says,  suffering: 
the  prerogatives  of  the  crown  are  disproportionately  great; 
the  peerage  has  been  degraded  hjr  new  cnatiaaa;  and  parlia- 
ments  are  slighted. 

For  a  long  while  Sidney  kept  himself  aloof  from  the  duke  of 
Monmouth,  to  whom  he  was  introduced  by  Lord  Howard.  After 
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the  death  of  Shaf  tesbuiy ,  however,  in  November  i68a,  he  eoteicd 
into  the  cooferencM  held  between  Ubnmoutii,  RnncO,  Fmbt, 
Hampden  and  othen.  That  treaamaUe  talk  went  on  aeema 

certain,  but  it  is  probable  tliat  matters  went  no  further.  The 

watchfulness  of  the  court  was,  however,  aroused,  and  on  the 
discovery  of  the  Rye  House  Plot,  Sidney,  who  had  always  been 
rcgardctl  in  a  vague  way  as  dangerous,  was  arrested  while  at 
dinner  on  the  26th  of  June  1683.  His  (aptTs  were  carried  ofT, 
and  Ik-  was  sent  at  once  to  the  Tower  on  a  charge  of  high  treason. 
For  a  considerable  while  no  evidence  could  be  found  on  which 
to  establish  a  charge.  Jeffreys,  however,  was  made  lord  chief- 
justice  in  September;  a  jury  was  packed;  .ind.  after  consulta- 
tions between  the  Judge  and  the  crown  I.i  .vmts,  Sidney  was 
brought  to  Usten  to  the  indictment  on  the  jth  of  November. 
Hie  trial  bqjan  on  the  axst  of  November:  Sidney  was  refused  a 
copy  of  the  indictment,  in  &sect  vklatian  of  law,  and  he  waa 
lefiaed  the  auiitanoe  of  oonnaeL  Heaiaay  evideooe  and  the 
testimony  of  the  perjured  informer  Ix>rd  Howard,  whom  Sidney 
had  been  instrumental  in  introducing  to  his  friends,  were  first 
prod'jn-fi.  This  bi-inR  insutT;ruT.t ,  partial  extract^  l'r<im  (ia;iers 
four.d  in  .Siilncy'.s  study,  and  buppoicti  only  to  be  in  his  hand- 
w.-itiiif,'.  in  which  the  lawfulness  of  r«i>tar.ce  to  oppression  was 
upheld,  were  next  relied  on.  He  was  indicted  for  "  conspiring 
and  compassing  the  death  of  the  king.  '  Sidney  conductc<l  his 
case  throughout  with  great  skill;  he  pointed  especially  to  the 
fact  that  Lord  Howard,  whose  character  he  easily  tore  to  shreds, 
was  the  only  witness  against  him  as  to  treason,  whereas  the  law 
nquircd  two,  that  the  treason  was  not  accurately  defined,  that 
no  proof  had  been  given  that  the  papers  produced  were  his, 
and  that,  even  if  that  were  proved,  thaoe  papers  were  in  no  way 
connected  with  the  Gfaaiae.  Against  the  itetermination  to  Mcnte 
a  conviction,  however,  Ms  courage,  eloquence,  ooohieaa  and  skDl 
were  of  no  avail,  and  the  verdict  of  "  guilty  "  was  given.  On 
the  jsth  of  November  Sidney  presented  a  petition  to  the  king, 
praying  for  an  audience,  which,  however,  undi  r  the  ifitluence  of 
James  and  JefiFreys,  Charles  refused.  On  the  j6th  he  was  lirinjght 
up  for  judgment,  .and  again  insisted  on  the  illegality  of  his  con- 
viction. Upon  hearing  his  sentence  he  gave  vent  to  his  feelings 
in  a  few  noble  and  beautiful  words.  Jeffreys  liaving  buj;);ested 
that  his  mind  was  disordered,  he  held  out  his  hand  and  bade  the 
cliief-justice  feel  how  calm  and  steady  his  pulse  w.is.  Ry  the 
advice  of  his  friends  he  presented  a  second  petition,  offering, 
if  ideaaed,  to  leave  the  kingdom  at  once  and  for  ever.  The 
■uppoaed  aeoeoity,  however,  of  checfcinf  the  hopes  of  Mon- 
mouth's partisans  caused  the  king  to  he  inemabie.  The  last 
days  of  Sidney's  life  were  spent  hi  diKirfag  ap  hk  Apoho 
in  discourse  with  Independent  nbriiten.  He  wu  befeHded  on 
the  morning  of  the  jtik  of  December  1M3.  His  reniahis  were 

buried  at  Penshurst.  (O.  A.) 

SIDNEY.  SIR  HENRY  (1520-1586),  lord  deputy  of  Ireland, 
was  the  eldest  son  of  Sir  William  Sidney,  a  prominent  politician 
and  courtier  in  the  reigns  of  Henry  VIII.  and  Kdward  VI., 
from  both  of  whom  he  received  extensive  grants  of  land,  in- 
cluding the  manor  of  Penshurst  in  Kent,  which  became  the 
principal  residence  of  the  family.  Henr>'  was  brought  up  at  court 
as  the  companion  of  Prince  Edward,  afterwards  King  Edward 
VL;  and  he  continued  to  enjoy  the  favour  of  the  sovereign 
thnnghout  the  teigna  of  Edward  and  Maiy.  In  1556  he  went  to 
Ireland  with  the  krd  deputy,  the  earl  of  Snstes,  who  hi  the 
previous  year  had  married  hit  sister  Frances  Sidney;  and  from 
the  first  he  had  a  large  share  in  the  administration  of  the  country, 
especially  in  the  military  measures  taken  by  his  brothcr-in-Law 
for  bringing  the  native  Irish  chieftains  into  submiswion  to  the 
English  Crown.  In  the  course  of  the  lord  deputy's  Ulster 
ex|)edition  in  1557  Sidney  devaslatcil  the  island  of  Rathlin;  and 
during  the  absence  of  Sussex  in  Kngbind  in  the  following  year 
Sidney  was  charged  with  the  sole  responsibility  for  tlie  govern- 
ment of  Ireland,  which  he  conducted  with  marked  ability  and 
success.  A  second  absence  of  the  lord  deputy  from  Ireland, 
fflxaiionTd  by  the  accession  of  Queen  Elizabeth,  threw  the  chief 
flontnil&ito  Sidney's  hands  at  the  outbreak  of  trouble  with  Shane 
Cnfcill,  and  he  diqiby^  Ki^t  >^  in  tempotisuf  with  that 


redoububle  chieftain  till  Susaes  sdactaatiy  wmmtA  to- 
dutiea  In  August  1559.  About  th*  aame  time  Snfaey  resigned. 
hisofioe«f  vfoo^reasurer  of  Ireland  oo  being  appomted  pccsidcnt 
of  the  Wclah  Marches,  and  for  the  ncaot  few  yeao  he  resided 
chiefly  at  Ludhvw  Castle,  with  freqwot  ymU  tm  the  oouit  fat 
London. 

In  1565  Sidney  was  appointed  lord  deputy  of  Irel.ind  in  place 
of  Sir  Nicholas  .Arnold,  who  had  succet-dc<l  the  earl  of  Sussex  in 
the  previous  year.  He  found  the  country  in  a  more  impoverished 
and  more  turbulent  condition  than  when  he  left  it,  the  diief 
disturbing  factor  being  Shane  O'Neill  in  Ulster.  Wth  diifiailtj 
he  persuaded  Elizabeth  to  sanction  vigorous  measuna  *||r'*^ 
O'Neill;  and  although  the  latter  successfully  avoided  •  dacbisw 
encounter,  Sidney  restored  O'Neill's  ixKal  Calvafh  O^Daaadl 
to  his  rii^ts,  and  established  «n  Etaglisb  mriaon  alt  Deny  wUtik' 
did  wwnething  to  maintain  order.  In  isfi?  Shane-iswannfaMl 
by  the  MacDomidlB  of  Antrim  (see  CVNEat),  ami  Sidnqrwas. 
then  free  to  turn  his  attention  to  the  south,  where  with  vigour 
and  determination  he  arranged  the  quarrel  between  the  carls  of 
Desmond  and  Ormonde,  and  l.iid  his  hunt'.  lirii\  ily  oiv  'illier  dis- 
turbers of  the  peace;  then,  returning  ri>  Liiiler,  he  compeUed 
Tiirlough  Luineach  O'Neill,  Shane's  successor  in  the  clan  chief- 
tainship, to  make  submission,  ami  placed  garrisoas  at  Belfast 
and  Carrickfcrgus  to  overawe  Tyrone  and  the  Glynns.  In  the 
autumn  of  1567  Sidney  went  to  England,  and  was  absent  from 
Ireland  for  the  next  ten  months.  On  his  return  he  urged,  upon 
Cecil  the  necessity  for  measures  to  improve  the  economie  con- 
dition of  Ireland,  to  open  up  the  country  by  tile  construction  of 
roads  and  bridges,  to  replace  the  Ulster  tcStaliastititttonfrbjra 
•ystetn  of  freehold  land  tenure,  and  to  repress  the  «MattHa. 
disorder  prevalent  hi  tmy  part  of  the  iduuL  la  f  miWT  of 
this  policy  Sidney  dealt  severely  with  the  wnndy  Butim  m. 
Munster.  At  Kilkenny  large  num1>crs  of  Sir  Edmund  Butler's 
followers  were  hanged,  and  thrc-e  of  Ormonde's  brotherswete 
altaintcdby  an  actof  thelrish  parliartieiit  in  1 -,70.  Er.]ij;hler.ed 

steps  were  taken  for  the  education  of  the  people,  and  eocuuiage- 
ment  was  given  to  PTOtostant  refugees  tnm  the  MeiiihMli  ta> 

settle  in  Ireland. 

Sidney  left  Ireland  in  1571,  aggrieved  by  the  slight  apf>reciation 
of  his  statesmanship  shown  by  the  queen;  but  he  returned  thitbcr 
in  September  1575  with  increased  pwwua  and  renewed  tukess 
of  royal  approval,  to  find  matters  in  a  worse  state  than  before, 
especially  in  Antrim,  where  the  MacQoillins  of  the  Route  and 
Sorley  Boy  MacDonnell  (f wew  theddef  IhihiihUsi  iif  diMwiiir;. 
Havfaig  to  amne  ottent  pacified  this  necdietn  tenritey,  Skkuf 
vqNdrad  to  the  south,  when  he  wift«qiia^|r«neosMfidfaiaiakiBC 
his  authority  respected.  He  left  hb  waA  on  the  administrative 
areas  of  the  island  by  making  shire  divisions  on  the  English  modei. 
.At  an  earlier  period  he  h.id  already  in  the  north  combined  the 
distrii  's  of  the  .Vnles  and  Clandeboyc  to  form  the  county  of 
C'arrickfergus,  an<t  had  converted  the  country  of  the  CFarrells 
into  the  county  of  Longford;  he  now  carried  out  a  .similar 
policy  in  Contmught.  where  the  ancient  Irish  district  of  I'homond 
became  the  county  Clare,  and  the  counties  of  Galway,  Mayo, 
Sligo  and  Roscommon  were  also  delimited.  He  suppressed  a 
rebellion  headed  by  the  carl  of  CLanricarde  and  his  sons  in  1576, 
and  hunted  Rory  O'More  to  his  death  two  years  later.  Meantine 
Sidney's  methods  of  taxation  had  caused  dlaooataat  amons 
the  geabry  of  the  Pnle,  who  carried  their  grievaaees  to  Queen 
Elfsabcth.  Gtcatty  to  Sidney's  dtagrin  the  queen  cenmred  Ua 
extravagance,  and  notwithstanding  hb  distinguished  services 
to  the  crown  he  was  recalled  in  September  1578,  and  was  coldly 
received  by  Elizabeth.  He  lived  chiefly  at  Ludlow  Castle  for 
the  remainder  of  his  life,  i>erforming  his  duties  as  president  of 
the  Welsh  Marches,  and  died  there  on  the  5th  of  May  1586. 

Sir  Henry  Sidne\'  was  the  ablest  statesman  charged  with  the 
government  of  Ireland  in  the  i6th  ccntur\';  and  the  meagre 
recognition  which  his  unrewarded  services  received  w;is  a  con- 
spicuous example  of  the  ingratitude  of  Elizabeth.  Sidney 
married  in  1$$%  Mar>'.  eldest  daughter  of  John  Dudley,  duke  of 
Kurthumberiand,  by  whom  he  had  three  sons  and  four  daughters. 
His  eldest  son  was  Sir  Philip  Sidney  («.v.),  and  hia  second  was 
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KolKrt  Sidney,  ist  earl  of  Leicester  (q.v.);  his  daughter  Mary 
mincti  Henry  llfrhi  rl,  r.irl  of  Pembroke,  and  by  reason  of 
her  association  wiih  her  brother  Philip  was  one  of  the  mo6t 
celebrated  women  of  her  time  (see  Pembbokk,  Earls  op). 

Sfi  CiiUndur  of  State  Papers  relating  to  Ireland,  Henry  VIII.- 
FJtzi..'j,-:'. .  CaUnJiir  of  the  Carew  MSS.  ;  J.  U'Donovan's  edition  of 
The  Annciis  of  Ireland  by  the  Four  Masters  (7  vols.,  Dublin.  1H51)- 
Holinshed's  CkronieUs,  vol.  iiL  (6  vols.,  London,  1807);  Richard 
Bagwell,  Ireland  under  the  Tudors  (3  vol:!.,  l»ndon,  1885):  Calendar 
0}  Antunt  Records  of  Dublin.  mIiImI  Tiv  Sir  ].  T.  Gilbert,  VoU.  i.  and  ii. 
lUublin,  1889);  Sir  J.  T.  Gilbert,  llistory  of  the  Viceroyt  «f  Inland 
(Dublia.  1865) :  J.  A.  Froude,  History  ^  Et^mii  (I3  vob.,  London, 
t«S6-i«70).  (R.  J*  M.) 

nrair,  m  PRUF  Bn^Uk  poet,  WMMmaa. 

and  nidier,  ddot  wn  of  Sir  Heny  Sidnqr  Hid  llto  wife  Iduy 
Dudley,  was  born  at  Fenshunt  on  the  30th  of  Mmmber  1554. 
His  father,  Sir  Henry  Sidney  (1529-1586),  was  tluw  tbiMB  Iwd 
deputy  of  Irdand,  aad  in  1500  became  lord  president  of  Wales. 
Philip  Sidney's  childhood  was  spent  at  Penshurst;  and  before  he 
l.aii  ■  ompletcrl  his  tenth  year  he  was  nominated  by  his  father 
lay  rector  of  Whiiford,  Flintshire.  A  deputy  was  appointed,  and 
Philip  enjoyed  the  revenue  of  the  benefice  for  the  rc-st  of  his  life. 
On  the  1 7th  of  October  1 564  he  was  entered  at  Shrewsbury  school, 
not  far  from  his  father's  offiri.il  residence  at  Ludlow  Castle,  on  the 
same  day  with  his  life-long  friend  and  tirst  biographer.  Kulke 
Greville.  An  affectionate  letter  of  advice  from  hus  father  .md 
mother,  written  aljout  1565.  was  prc-«'rvcd  and  printed  in  1501 
{A  Very  Godly  LeUcr  .  .  .  ).  In  1  s6.H  Siiiney  w.is  sent  to  Christ 
Church,  Oxford,  where  he  formed  lasting  fricntlships  with 
Richard  Halduyt  and  William  Camden.  But  his  chief  companion 
was  Fulke  GreviUet  who  had  gone  to  Broadgates  Hall  (Pembroke 
CoOofs).  Sir  Heniy  Sidney  was  already  anxious  to  arrange 
IB  adviata^us  marriage  for  liis  son,  who  was  at  that  time  heir 
to  Ut  node,  tlie  earl  of  Leicester;  and  Sir  William  Cecil  agreed 
to  a  lieiiotlial  with  his  daaghter  Anne^  But  In  1571  tlw  mrtcb 
bnkm  off,  aad  Aue  Cecil  muiied  Edwanl  Vere,  17th 
oulofQifbnl.  In  that  year  Philip  left  Oidioid,nd,  after  some 
months  spent  cUelly  at  oooit,  ncdved  the  queea'k  kave  in  1 572 
to  travel  afamad  "for  Ui  attaining  the  kiMnriedie  of  fondga 

Jsnguages." 

He  was  attached  to  the  suite  of  the  earl  of  Lincoln,  who  was 
sent  to  Paris  in  that  year  to  negotiate  a  marriage  between  Queen 
Elizabeth  and  the  due  d'.Mcnfon.  He  was  in  the  house  of  Sir 
Francis  \Valsin>;h;ini  in  Paris  during  the  mass-icre  of  Saint 
Biirthiilonxw.  and  ;h(-  events  he  witnessed  no  doubt  in'-eiisified 
his  alwavii  miiilaii;  I'rolestantism.  In  charge  of  Dr  Watson, 
dean,  and  afterw  irsls  bishop,  of  Winchester,  he  left  Paris  for 
Lorraine,  and  in  March  of  the  next  year  had  arrived  in  Frankfort 
on  the  Main.  He  lodge<i  there  in  the  house  of  the  learned  printer 
Andrew  Wechel,  among  whose  guests  was  also  Hubert  Languet. 
Fulke  GicvUlc  describes  I%ilip  Sidney  when  a  schoolboy  as 
characterized  by  "  such  staidncss  of  mind,  lovely  and  familiar 
gtavity,  which  carricti  grace  and  reverence  far  above  greater 
jrean."  "  Though  I  lived  with  him,  and  knew  him  from  a  child," 
he  nys,  "  yet  I  never  knew  him  other  than  a  nuui."  These 
qoalities  attracted  to  him  the  f  riendahq>  of  grave  atudenta  of 
affairs,  aad  in  France  he  ionned  close  connexions  with  the 
Aicnenot  leaders.  Languet,  who  was  an  ardent  supporter  of 
theProtestant  cause,  conceived  a  great  affectiao  for  the  yoonfer 
man,  and  travelled  in  his  company  to  Menna.  In  October  Sidney 
left  for  Italy,  having  first  of  all  entered  into  a  compart  with  hb 
friend  to  write  every  wiek.  This  arrangement  '.vas  not  strictly 
observed,  but  the  extaiu  letters,  more  numerous  on  I^anguct's 
side  than  on  Sidney's,  afford  a  considerable  insight  into  Sidney's 
moral  and  |)oUtical  development.  Languet's  letters  abound  1 
with  sensible  and  aSectlooate  advke  on  Ma  studies  and  his 

affairs  generally. 

Sidney  settled  for  some  time  in  Venice,  and  i:i  February  1574 
he  sat  to  Paolo  Veronese  for  a  portr.iit,  destined  for  Langiiet. 
His  friends  seem  to  have  feared  that  his  real  for  Protestantism 
might  be  corrupted  by  his  stay  in  Italy,  and  Languet  cx.ictcd 
from  him  a  promise  tb&t  lie  would  not  go  to  Rome.  In  July  he 
vaa  terioualy  ill,  and  immediately  on  his  reoovoy  started  for 


I  Vienna.  From  there  he  accompanied  Languet  to  Poland,  where 
he  is  s.ii(l  to  have  been  .asked  to  become  a  candidate  for  the  vacant 
crown,  Oti  lies  return  to  Vienna  he  fulfilled  vague  diplomatic 
d  .tiis  It  ibi  imperial  court,  perfecting  himself  meanwhile, 
in  company  with  Edward  Wotton,  in  the  art  of  horsemanship 
under  John  Pietro  Pugliano,  whose  skill  and  wit  he  celebrates 
in  the  opening  pangraph  of  tlw  Dtjencc  of  Poesic.  I  le  add  rcssed 
a  letter  from  Vkua  OB  the  state  of  affairs  to  Lord  Uurghlcy, 
in  December  1574.  In  the  spring  of  1575  he  followed  the  court 
to  Prague,  where  he  received  a  summons  to  return  Isome,  appar- 
ently because  Sir  Francis  Waltingham,  who  waa  now  aeoctaiy  of 
state,  feared  that  Sidney  had  lewingl  to  CathnBriimi 

Uia  amer,  Uaiy  Sidnqr,  waa  now  at  court,  aad  he  kad  an 
bilhuntkdpatnnlnhisiinde, tbeoBiiof Lekciter.  Heaccomp 
panied  the  queen  on  one  of  her  royal  pM(CKaM8toK«BQiM(tk,aad 
afterwaida  to  Ckaitky  Castle,  the  seat  of  Walter  Devereuz,  earl 
of  Essex.  There  he  met  Penelope  Devereux,  the  "  Stella  "  of  the 
sonnets,  then  a  child  of  twelve.  Essex  went  to  Ireland  in  1576  to 
fill  his  office  as  earl  marshal,  and  in  September  occurred  his 
mysterious  death.  Philip  Sidney  was  in  Ireland  with  his  father  at 
the  time.  Kssex  on  his  deathbed  had  desired  a  match  Ix-.ween 
Sidney  and  his  dauKhlcr  I'enelope.  Sidney  was  often  harassed 
with  debt.  ,ind  seems  to  have  ^m\(  ii  rid  serious  thought  to  the 
rini  slinii  for  some  time,  but  Edward  Waterhouse,  an  atjent  of 
Sir  Henry  Sidney,  writing  in  November  1576,  mentions  "  the 
treaty  between  Mr  PhiUi>  and  my  Lady  Penelope  "  (Sidney 
Piipers,  i.  p.  147).  In  the  spring  of  1577  Sidney  was  sent  to  con- 
gratulate Louis,  the  new  elector  Palatine,  and  Rudolf  II.,  who 
had  become  emperor  of  Germany.  He  recdved  also  general  in- 
structions to  discuss  with  various  princes  the  advancement  of  the 
Protestant  cause. 

After  meeting  Don  John  of  .\ustria  at  Louvsin,  March  1577, 
he  proceeded  to  Heidelberg  and  Piagve.  Bit  persuaded  the 
elector's  brother,  John  Caaimir,  to  oonaider  pnpoaali  for  « 
league  of  Protestant  prixtces,  and  also  for  a  conference  amoag 
the  Protestant  dnHdMB.  At  Prague  ke  ventiued  en  a  kannine 
to  the  emperor,  adwMatlQg  a  general  league  agaiait  Spain  and 
Rone,  lida  addiea  aatunlly  pioduced  no  effect,  but  docs  not 
seem  to  have  been  mented  as  rnudi  as  might  have  been  expected. 
On  the  return  journey  he  visited  William  of  Orange,  who  formed 
a  high  opinion  of  Sidney.  In  April  1577  Mary  Sidney  married 
ffer'.ry  Herber".  .'mi  earl  of  Pembroke,  ar.d  in  tli..  summer 
I'hilip  paid  the  first  of  many  visits  lo  her  at  her  new  home  at 
Wilton.  ISul  hiter  in  the  year  be  was  at  court  ileteadiiig  his 
father's  interests,  partictilarly  against  the  eail  of  Ormonde,  who 
was  doing  aD  ha  cooU  to  pcejudics  EHaabetk  agaiiiat  tka  leid 

deputy. 

Sidney  drew  up  a  detailed  defence  of  his  father's  Irish  Rovern- 
mcni,  to  be  presented  to  the  queen.  A  rough  draft  of  four  of  the 
seven  sections  of  this  treatise  is  preserved  in  the  British  Museum 
{Cotton  MS.,  Titus  B,  xii.  pp.  557-559).  "id  even  in  its  frsg- 
raeniary  condition  it  justifies  the  high  estimate  formed  of  it 
by  Edward  Waterhouse  (Sidney  Papers,  p.  12&).  Sidn^  watched 
with  interest  the  development  of  affairs  in  the  Netkcfiands,  but 
waa  ful^  occupied  in  defcadiag  his  fatbeg'aiatewata  at  coait.  He 
cameahoiadaaeooataetwitkmiagriiieiioCletten.  IntS7Slie 
met  Edmund  Spenser,  who  is  the  neat  year  dedicated  to  him 
his  5A«^Wer  CaUndar.  With  Skr  Edward  Dyer  he  was  a 
memb«T  of  the  Areopagus,  a  society  which  sought  to  introduce 
classical  metres  into  EngUsh  verse,  and  many  strange  experi- 
ments were  the  result.  In  1 578  the  earl  of  Leicester  entertiJncd 
Eli7,ibeth  at  Wanstead.  Fisex,  with  a  masque.  The  Lady  of  the 
May,  written  for  the  <)•:;- usior.  I;.y  Philip  Siilnrs-.  l!ut  tliMURh 
I  Sidney  enjoyed  a  high  me.isurc  01  the  queen  s  favour,  he  was  not 
permitted  to  gratify  his  desire  for  active  etnpli>>  mont .  He  was 
already  more  or  less  involved  in  the  disgrace  of  his  uncle 
Lclces'cr,  following  on  that  nobleman's  marriaRC  with  I-cttice, 
countess  of  Essex,  w  hen,  in  1570.  he  had  a  quarrel  on  the  tennis- 
court  at  Whitehall  with  the  earl  of  Oxford.  Sidney  proposed 
a  duel,  which  was  forbidden  by  Ehzabcth.  There  was  more  in 
the  quarrel  than  appeared  on  the  surface.  Oxford  was  one  of  the 
chief  aupporten  of  the  queen's  pcopoicd  marriage  with  Alcncon. 
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now  due  d'AajBU,  anl  Sldnajr,  fa  giviag  the  Ve  lo  Oiionl, 
mShmtcd  the  Inder  of  the  Fiaich  panjr.  la  Junaiy  1580  he 
went  fmther  in  his  oi^msitkm  ta  the  metdi,  addnatiBg  to  Elisa- 
beth a  kng  letter  in  which  the  aisuments  ■gainst  the  alliance 
mreelahomdy  set  fortli.  This  letter  (Sidney  Papers,  pp.  287- 
39}),  in  spite  of  some  judicious  compliments,  was  regardeid, 
not  unnaturally,  by  the  queen  as  an  intrusion.  Sidney  was 
compelled  to  retire  from  court,  ami  i*i\ni:  u:  his  friends  fearcil 
for  his  rxrson.il  safely.  A  letter  from  l-niKUot  shows  that  he 
had  written  to  K)izat>eth  at  the  inslig;iliun  of  "  those  whom  he 
was  bound  to  obey,"  probably  l.i  iresier  wnd  Walsingham. 

Si<lncy  retired  to  W'il'.on.  or  the  neinhl>ouring  villaK*^  of 
Ivychurch,  where  he  joined  his  sister  in  writing  a  paraphrase 
of  the  Psalms.  Here  too  he  began  his  Arcadia,  for  his  sister's 
amusement  and  pleasure^  In  October  i  sto  he  addressed  a  long 
letter  of  advice,  not  without  affectionate  and  colloquial  inter- 
ruptions, to  his  brother  Robert,  then  about  to  start  on  his  con- 
tinental tour.  This  letter  (Sidney  Papers,  p.  283)  was  printctl  in 
Profitable  Instructions  for  Travellers  (1633).  It  seems  that  a 
promise  was  exacted  from  him  not  to  repeat  his  indiscretions 
in  the  matter  of  the  French  marriage,  and  he  returned  to  court. 
!■  view  of  the  lOeBoe  ef  coDtenpecaqr  authority,  it  it  hanUy 
poHible  to  aaiBn  definite  dates  to  the  aonnets  of  Atmpkd  mtf 
Sktta.  Penelope  Devoeuz  waa  married  againit  her  will  to 
Hebert,  Lord  Rich,  in  1581,  pnbebijr  veiy  soon  after  the  letter 
Itoom  Penelope's  guardian,  the  eail  of  Huntingdon,  desiring  the 
queen's  consent.  The  earlier  sonnets  are  not  indicative  ol  over- 
whelming passion,  and  it  is  a  reasonable  assumption  that  Sidney's 
lik-iiq  for  I'enclopo  only  ili".  1  Inpid  into  p.^.'i.sion  when  he  found 
that  she  was  passing  bcyonii  hss  Ki"^sp.  Mr  A.  W.  roliaxd  assigns 
the  magnificent  sequence  beginning  with  No.  33 — 
"  I  might !  unhappy  wonl — ()  me,  I  misht. 
And  then  would  not,  or  coulil  not,  mi-  my  blisse," — 

to  the  period  following  on  Stella's  reappe.iranre  at  court  as  Lady 
Riih.  It  has  been  argued  that  the  wiiok  ti  :.iir  i>:  I'liilip's  life 
and  character  was  opposed  to  an  overmastering  jussion,  and 
that  there  is  no  grotind  for  attaching  biographical  value  to  these 
sonnets,  which  were  merely  Petrarchan  exercises.  That  Sidney 
was,  like  his  contemporaries,  a  careful  and  imitative  student 
of  French  and  Italian  sonnets  is  patent.  He  himself  confesses 
in  the  first  of  the  scries  that  he  *'  sought  fit  words  to  paint  the 
Mackeat  face  of  woe,"  by  "  oft  turning  othcis'  leaves  "  before  he 
ebqnd  the  coUBead  of  his  muse  to  "  look  in  his  heact  and  write. " 
Tbeaeoennt  ef  Us  paaii«iiB,hoirevcr,toociEcnBist«Btialtobe 
B^t^  ngarded  u  iiction.  Mr  PoOaid  esas  in  the  nsnaett  a 
desciiptiea  of  a  eplritual  atmiile  hetween  Us  senseef  ahigh 
political  maaion  and  a  diituibuigpsssion  calculated  telemen  his 
efforts  in  a  larger  aphcte.  It  seems  certain,  at  any  nte^  that  be 
was  not  solely  preoccupied  with  scruples  against  his  love  for 
Stella  beratise  she  was  already  married.  He  had  probably  been 
writing  sonnets  to  Stella  for  a  year  or  more  before  her  marriage, 
and  he  seems  to  have  continued  to  ail  in  !  .  Iicr  after  his  own 
marriage.  Thomas  Nash  deline<l  the  general  argument  epigram- 
maiicatly  as  "  cruel  chastity — the  prologue  Hope,  the  epilogue 
He^pair."  But  after  Stella's  final  refusal  Sidney  retovcretl  his 
earlie.'  serenity,  and  thi'  ■^^inr.et  placed  by  Mr  PolUrd  at  the 
end  of  the  series—"  Leave  me.  O  Ixive,  which  rcachcsl  but  to 
dust  " — expresses  the  triumph  of  the  spirit. 

Meanwhile  he  prosecuted  hit  duties  as  a  court  irr  and  as  mcml>cr 
far  Xest  in  parliament.  On  the  istb  and  i6th  of  .May  1581 
he  ms  one  of  the  four  challengers  in  a  tournament  arranged  in 
henour  of  the  visit  of  the  duke  of  Anjou.  In  1579  Stephen 
Ooiaon  had  dedicated  to  Sidney  bis  School  of  Abuse,  an  attack 
«o  the  stage,  and  inddcatally  on  poetry.  Sidney  was  probably 
moved  hy  this  ticaitise  to  unite  his  own  Afdtipt  Jtr  Poelrit, 
dating  firom  about  I j8t.  latsSshevaaknUlhtcdiaeidarthat 
he  vi^mt  act  aa  pnay  for  Prince  Jbim  Caaimir,  who  was  to  be 
tm^jM  aa  Kmght  of  the  Garter,  ud  in  the  autumn  ef  that  year 
be  aaaified  Frances,  daughter  of  his  friend  and  patron  Sir  Francis 
Walsfn^am.  a  girl  of  fourteen  or  fifteen  years  of  age.  In  1584 
he  tt>ei  Cii.rdano  Bruno  at  the  house  of  his  friend  Fulkc  Greville, 
and  two  of  the  philosopher's  books  are  dedicated  to  him. 


Sidney  *as  employed  about  tids  time  hi  tbe  tranristinii  firan 
the  French  of  hia  friend  Du  naarit  Sforaay'a  tieatiae  on  the 
Christian  iciigu».  He  still  desired  active  service  and  took  an 

eager  interest  in  tbe  enterpri^.eb  of  Martin  Frohislicr,  Richard 
Hakluyt  and  Walter  R.aleigh.  In  1 5S4  he  was  sent  to  France  to 
condole  with  Henr>'  III.  on  the  death  of  his  l)rothcr,  the  duke  of 
.\njou,  but  the  king  was  at  l.yoiis,  and  unable  to  receive  the 
embasusy.  .Siiiney's  interest  in  the  struggle  of  the  Protestant 
princes  aguiiis;  Spaiti  never  relaxed.  He  recommended  that 
Elizabeth  should  ..ii.ick  Philip  II.  in  Sp.ain  itself.  So  keen  an 
interest  did  he  take  m  tlii:-  policy  that  he  was  at  Plymouth  about 
to  sail  with  Francis  Drake's  the;  in  its  cxpedi-iini  itRa^n:-!  the 
Spanish  coast  ( 1 585)  when  he  was  recalled  by  the  queen's  oriiers. 
He  was,  however,  given  a  command  in  the  Netherlands,  whci  c  'nc 
was  made  governor  of  Flushing.  Arrived  at  his  post,  he  con- 
stantly urged  resolute  action  on  his  commander,  the  earl  of 
Leicester,  but  with  small  result.  la  July  1586  he  made  a  success* 
f ul  raid  on  Axel,  near  Flushing,  and  tn  S^tember  he  joined  the 
force  of  Sir  John  Norris,  who  was  operating  against  Zutphcn. 
On  the  sand  of  the  month  he  joined  a  small  force  sent  out  to 
iateicapl&eenveyeiiHonHoan.  During  the  fight  that  ensued 
hewnsatiudtbithetM^hyabuBet.  Be  aaceeeded  bi  ri^ng 
badi  to  the  camp.  The  often-told  stay  that  be  icfnsed  a  cup 
of  water  in  flavour  ef  a  dying  soldier,  with  tbe  vronls,  *"niy  need 
is  greater  tbsa  mine,"  is  in  keepiag  with  his  diaiacter.  Heowed 
his  death  to  a  quixotic  impulse.  Sir  William  Pelham  happening 
to  set  out  for  the  fight  without  greaves,  Sidney  also  cast  off  his 
leg-armour,  which  would  have  defended  him  from  the  fatal  wound. 
He  died  t  wciit  y  t'lvi- il.iv  s  !.i'cr  at  Arnheim,  on  the  i7thof  October 
15S6.  The  Dutch  desired  to  have  the  honour  of  his  iuiieral,  but 
the  w.as  t.aken  to  England,  and,  after  some  delay  di;c  to  the 

demands  of  Sidney's  creditors,  received  a  public  funeral  in  St 
Paul's  Cathedral  on  the  i6tli  uf  I .  I  ruary  15S7. 

Sidney's  death  was  a  (lersonal  grief  to  [>L-ople  of  all  classes. 
Some  two  hundred  elegies  svere  produi  c  J  in  li  s  honour.  Of  all 
these  tributes  the  most  famous  is  Astrophcl,  A  Piistoral  Elegit, 
added  to  Ednmud  Spenser's  Colin  Clout's  Come  Nome  .l^iji'n 
(1595).  Spcruser  wrote  the  opening  poem;  other  contributors 
are  Sidney's  sister,  the  countess  of  Pembroke,  Lodowick  Bryskett 
and  Matthew  Roydon.  In  the  bare  enumeration  of  Sidney's 
achievements  there  seems  little  to  justify  the  passionate  admira- 
tion he  excited.  So  calm  an  observer  as  William  of  Orange  desired 
Fulke  Greville  to  give  Elisabeth  "  his  knowledge  and  opinion  of  a 
feUowieecvant  of  his,  that  he  beaid)  lived  unemployed  under 
ber. . . .  Hbef»iddJudCB,herMajestybad«neofthefipeitaad 
neatest  coumdlon  of  eatate  bi  Sir  Philip  Sidney,  that  this  day 
Uved  in  Eurape  "  ^uOce  Greville,  Li/t  of  Sidney,  ed.  1816,  p.  a  1% 
Hb  fMM  was  due  6nt  of  all  tohisatnng,  sadiaat  and  lovable 
character.  Shelley  pIaeedbfmb.idSMM&  among  Ae^niberiton 
of  unfulfilled  laMnm,"  as  "  snbUm^  ndM,  a  tpUt  iritbettt 
spot." 

Sidney  left  a  daughter  Frances  fh.  15^4),  who  married  Roger 
Manners,  earl  of  Rutland.  His  widow,  who,  in  spite  of  the 
strictures  of  some  writers,  w.is  evidently  sincerely  attached  to  him, 
married  in  1590  Robert  Devcreux,  second  earl  of  Essex,  and, 
after  his  de^ith  in  1601,  Richard  de  Burgh,  earl  of  CTinricarde. 

Sidney's  writings  were  not  published  during  his  lifetime.  .4 
U'dri'  .  i'!^.  fntif.f;  Hn:  trnmesse  of  the  Christian  Religion,  trans- 
lated from  the  French  of  Du  Plcssis  Mornay,  w.^s  completed 
and  published  by  .\rihur  Golding  in  15S7. 

The  Countcsseof  Pembroke's  Arcadia  written  by  Philippe  Sidnei 
(1590),  in  quarto,  is  the  earliest  edition  of  Sidney's  famous 
romance.'  A  folio  edition,  issued  in  1593,  is  stated  to  have  been 
revised  and  rearranged  by  the  countess  of  Pembroke,  for  whose 
delectation  tbe  romance  was  written.  She  was  charged  to  destroy 
the  work  sheet  by  sheet  as  it  was  sent  to  her.  The  circumstances 
of  its  caoapoaitton  paitly  eiphun  the  diflcrenice  between  iu 
intricate  sentences,  fell  of  {sr^fetcbed  conceits,  repetition  and 
antitbedg,  and  the  simple  and  digntted  pbnse  of  tbe  Afitagkjtr 
Podrit.  The  style  is  a  conceidon  to  the  fashionable  taste  b 

*  For  a  biMtography  of  thi«  and  subwqucnt  editlaaa  sae  the  fae- 
simile  reprint  (1S91)  of  this  quarto,  edited  by  Dr  Odor  SomflHr. 
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Btcntm  vUcb  the  rountcss  may  reAsonahly  he  Mjpposcd  to 
liave  shared;  but  Sidm-y  hiinbt-if.  iilthu-jgh  he  wu>  no  frlfiiil  to 
euphuism,  was  (•vii:i<'ii:  ly  ini;iil).Ti:  g  his  own  int>4j<J  in  this  highly 
decorative  prose.  The  miun  ihrt  jil  of  the  story  rclau-s  how  the 
princes  Musidorus and  I'yroclos,  the  latter  disguised  as  a  woman, 
Zdmane,  woo  the  princc&ses  Pamela  and  Philodca.,  daughters  of 
Basitiusand  Gynaecb,kiii£  and  queen  of  Arcady.  The  shepherds 
and  shepherdesses  occupy  a  humble  place  in  the  story.  Sidney 
used  a  pastoral  setting  for  a  romance  of  chivalry  complicau-d 
by  the  elaborate  intrigue  of  Spanish  writots.  Kor  arc  these 
intrigues  of  a  purely  innocent  and  pvtonl  nature.  Sidney 
docribed  tfa«  puiioa  «l  kwe  imdw  naiqr  aspects,  and  the  gd^ 
<|iieeB  Gynaeaa  is  a  gsaoiae  tia|^  hcsaincu  Tlie  looee  fiame- 
nwlc  of  the  ramaiwe  admits  «f  dcs^tions  of  toornaments, 
EUnbethaa  pslaoes  and  gaidcM  and  numcnus  fiae  speeches. 
It  alsa  contains  soiMtriiesofanidibeBnlar.  Charles  I.  recited 
and  copied  out  shortly  befoic  hfa  death  Pamela's  prayer,  which 
b  printed  in  the  Eikon  BasUiJte,  Milton  reproached  him  in  the 
Eikonoklastes  with  having  "  borrowed  to  a  Christian  use  prayers 
offered  to  .1  heathen  god  .  .  .  and  that  in  no  strinus  hook,  hut 
in  the  vain  amatorious  j>oein  of  Sir  Philip  Sidney's  Arn:Jiii." 
Professor  Courthopc  (Hist,  of  English  Porlry,  i.  215'!  points  out 
that  the  Iragctly  of  Si<iney's  life,  the  divorce  between  his  ideals 
of  a  nobly  active  life  and  the  enforced  idleness  of  a  court i<  r's 
exislenrc,  is  intimately  roniiei  ted  with  his  {xjsition  as  a  pioneer 
in  fielioii,  in  whiiJi  the  liie  r(]!risented  is  t.iritly  rerognizcd  as 
bi  ing  contrary  to  the  or<ler  of  existence.  Sidney's  wide  acquaint- 
ance with  Euro[iean  literature  is  reflected  in  this  b<K)k,  but  he 
was  especially  indebted  to  the  Arcadia  of  Jacopo  Sannazaro,  and 
still  more  to  George  Montemayor's  imitation  of  Sannazaro,  the 
Diana  Enamorada.  The  artistic  defects  of  the  A  rcadia  in  no  way 
deUacted  from  its  popularity.  Both  Shakespeare  and  Spenser 
nwe  evidently  acquainted  with  it.  John  Day's  lie  of  Guis,  and 
tlie  plots  of  Beaumont  and  Fletcher's  Cupid's  Revntge,  and  of 
James  Shirley's  J^ta^,  ««ra  derivvd  from  it.  The  book  had 
ne  amplement.  Gaivaae  Markham,  Sir  WiDiam 
(eaii  of  Stidfaiid  and  Kichaid  Bdlas  mote  con- 


The  series  of  sonnets  to  Stella  were  printed  In  1591  as  Sir  P.S.  .- 
Sit  Astrofkd  and  Sldla,  by  TlmmsB  Newman,  with  an  intro- 
ductory epistlr  by  T.  Nash,  and  some  sonnets  by  other  writers. 
In  the  same  year  Newman  issued  another  edition  with  many 

changes  in  the  1e\t  and  without  Nash's  preface.  His  first 
edition  was  fprijlicibly  hr.er:  reptit^ted  by  .Matthew  Ixiwnes. 
In  IS<j8  the  5<iiinets  were  reprinted  in  the  I'lilio  edition  of  Sidney's 
works,  entitled  from  its  most  considerable  item  The  Countfssc 
of  /'fmhritkf's  Arcadia,  edited  by  I^dy  Pembroke,  with  con- 
siderable additions.  The  sonps  are  placed  in  their  proper  position 
aitionf;  the  sonners.  instead  of  heitig  groupi  d  .1!  ;hr  ■.  in'.,  and  two 
of  the  most  personal  [wems  (possibly  sui>[)ressed  out  of  con- 
sideration for  Lady  Rich  in  the  tirs;  instance  1,  which  alTor<l  the 
best  key  to  the  interpretation  of  the  series,  appear  for  the  first 
time;  fldney's  sonnets  adhere  more  closely  to  French  than  to 
Italian  models.  The  octave  is  generally  fairly  regular  on  two 
rhymes,  but  the  sestet  usually  terminates  with  a  couplet.  The 
A  pologit.  for  Poetrie  was  one  of  the  "  additions  "  to  the  countess 
of  Pembroke's  Arcadia  (1598),  where  it  is  entitled  "  The  Defence 
of  Poeaie."  It  lint  sppewed  ttftmufy  in  1594  (unique  copy 
In  the  Rowfant  Ubiaiy,  r^tint  1904,  Ounb.  Univ.  Press). 
Sfalaqr  takes  the  word  "  poetiy  "  hi  the  wide  sense  of  any  imagina- 
tive wwk,  and  deals  with  its  various  dnridons.  Apart  from  the 
subject  matter,  which  is  interestfaig  enough,  the  hooik  has  a 
great  value  for  the  simple,  direct  and  musical  prose  in  wMdi  it  is 
written.  The  Psalmes  of  Datid,  the  paraphrase  in  which  he 
collaborated  with  his  sister,  remained  in  MS.  until  1873,  when  it 
was  edited  by  S,  \V.  Singer,  .\  translation  of  part  of  the  Divinr 
Sepmaine  of  G.  Salluslc  du  Bartas  is  lost.  There  are  two  p.astorals 
by  Sidney  in  Davison's  PoHicd  Rhapsody  (1602). 

Letters  and  Memorials  of  StaU .  .  .  (1746)  is  the  title  of  an  in- 
I  of  htim  and  docaiBeBts  Mlatinc  to  tlw  Sidney 
t  aad 


famPy,  usaWilbid  ham.  originab  at  IViaiiliiinit  aad  etewhere  by 
Arthur  Cdlina.  VvXtB-CSnOUa  U/t  «f  (kt  Stmimid  Sir  Pk^ 
Sinmy  n  a  pancgyrie  dnling  chiefly  with  his  public  policy.  Tb 


Corrufamdmn  tt  Sir  PkUip  Sidney  and  HiAmt  Lmtjul  W)  

lated  from  the  Latin  and  published  with  a  memoir  ov  Steuan  A. 

Pears  (1845).  The  bc»t  biography  of  Sidney  is  A  Mrmoir  of  Sir 
Philifi  .S'iJmi-v  by  H.  R.  Fox  Bourne  (iWu).  \  revised  life  by  the 
s;ime  aijlhiir  i»  itieUi<k'<i  in  the  "  Herrn-s  iif  the  N.itions  "  series  (1891), 
("ritical  iippref  i.ition  i«  available  in  I  .\  Symonda'g  Sir  Philip 
Sidney  (|8»6),  in  the  "  English  Men  of  L«tier»  "  scries;  in  J.  J.  A. 
Jusscrand's  iLnglish  Navel  tit  Ike  Ttmt  of  Hhahespeare  (1890J ;  and  ia 
modern  editions  of  Sidney's  wr>rk9,  among  whirn  may  f>e  mentionca 
Mr  :\.  W.  P...U.ir<rs  cditiun  ftSflSI  r.f  Astropkrl  iinii  Sull,:,  Pnit'c^sor 
.Xrfii  r's  reprint  (l8^>S)  of  An  A  fhilnpr  far  Poelnr,  aiitl  Mr  Si'im  y  Vav' , 
Eitmbelitatt  Honnett  (1904)  in  the  rr-is»ue  of  Professor  Arber's  Kngltsh 
Gamer,  where  tiM  aoBioes  of  Sidney's  sonnets  arc  fully  discuucd. 
See  al«o  a  collection  of  Sidtuiana  printed  for  the  Roxburghe  Club  in 
.'837,  a  nrjtice  by  Mrs  Humphry  Ward  in  Ward's  English  Paels, 
i.  341  $<-<|.,  and  a  disfvrtation  by  Or  K.  Bninhuhcr,  Sir  Philip 
Staney's  Arcadia  und  thre  NatUdufer  (Stirnherg.  19Q3J.  A  com- 
plete text  of  Sidney's  pttyx  and  [xxtiv,  tilitiii  )iy  .MblHt  FtOillerBtr 
IS  to  be  included  in  the  Cambridge  Eunli^h  Classic  s. 

SIDNEY,  a  city  and  the  county-scat  of  Shelby  county,  Ohio, 
r  S..\.,  u;i  the  Miami  river,  about  33  m.  S,  by  W.  of  Lima. 
Pop,  I'l.'^Qo)  4)^50;  (i<,>oo)  568.S,  including  2S2  foreign-lKirn  and 
to.**  iieKrues;  ( : u  1  o)  6607.  Sidney  is  served  by  the  C  leveland, 
Cincinnati,  ChicaRo  &  St  Louis,  the  Cincinnati,  Hamilton  & 
Dayton,  and  the  Western  Ohio  (electric)  railways.  The  city  is 
situated  on  an  elevated  tableland,  in  an  agricultural  region. 
Sidney  has  a  public  library,  and  a  monumental  building,  a 
racmoria,!,  erected  in  18751  to  the  soldiers  in  the  American  Gvil 
War,  and  now  devoted  to  various  public  uses.  The  river  lum 
provides  some  water-power,  and  the  city  has  various  manu- 
factures. Sidney  was  laid  out  as  the  county-seat  in  1819,  was 
incorporated  as  a  viUafe  in  1831  aad  first  chartered  as  a  dty 
ia  1897. 

SIDini  (Pbom.  r$,  Hebrew-  jn,  kM^t.  SUtrnm,  20pt. 
Didnna),  fomeriy  the  principal  dty  of  PhosBScia,  now  a  1 
town  of  ahoHt  tSfioo  inhabitants,  ritHited  «a  dM  Syilaa  ( 
between  Bdrtt  and  §ar  (Tyre).  The  name,  wldch  the  Aiaha 

now  pronounce  $sida,  has  been  explained  as  meaning  "fish- 
town  "  (cf.  Hebr.  in  *•  to  hunt,"  in  Phoen.  perhaps  "  to  fish  "); 
more  likely  it  is  conntftcd  with  the  god  Sid,  who  is  known  only 
as  an  dement  in  proper  nutnes  (see  Cooke,  ,\i>rlhSrm.  Inscrr. 
p.  01);  possibly  lK)th  town  and  people  were  named  after  him. 
The  ancient  city  extended  stmie  800  yds.  inland  from  the  shore 
over  ground  which  is  now  covered  by  fruit -ff.Trden8.  From  a 
series  of  inscriptions,  all  giving  the  same  text,  discovered  at 
Bostan  csh-Shi5kh,  a  little  way  to  the  N.  of  ^aida,  we  learn  that 
the  ancient  city  was  divided  into  three  divisions  at  least,  one  of 
which  was  calle<l  "  Sidon  by  the  sea,"  and  another  "  Sidon  on  the 
plain  "  (.')  (see  N.-Sem.  Inscrr.  App.  i.).  In  front  of  the  flat 
promontory  to  which  the  modem  Sidon  is  confined  there  stretches 
northwards  and  southwards  a  rocky  peninsula;  at  the  northern 
cxtrcm^  «f  tMs  begins  a  aeries  of  small  rocks  endoring  tlie 
harbour,  which  is  a  very  bad  one.  The  {Xirt  was  formerly  pro- 
tected on  the  north  by  the  Qal'at  cl-Balir  ("Sea  Castle"),  a 
buildij]g  of  the  ijth  century,  situated  on  an  island  still  connected 
with  the  mainland  by  a  bridge.  On  the  S.  side  of  tlie  town  lay 
the  so-odlcd  Egyptua  hsriMNir,  which  was  fiDed  up  ia  the  17th 
century  in  order  to  kesp  oat  the  Tuiha.  Tbs  vmU  by  whJ^ 
Sidon  is  at  present  surrounded  is  pierced  hgr  two  fates;  at  the 
■outhera  angle,  upon  a  heap  of  rubbish,  stand  the  lemalns  of  the 
citadel.  The  streets  are  very  narrow,  aad  Uie  buHdinp  of  any 
interest  few;  most  prominent  are  some  large  caravanserais 
belonging  to  the  period  of  Sidon's  modem  prosperity,  and  the 
Larjte  mosque,  formerly  a  church  of  the  knights  of  St  John. 
"Die  inhabi'ants  support  Ihemsc-Ives.  lnai:ily  on  the  produce  of 
their  luxuriant  gardens;  but  the  increasing  tratie  of  IJeirilL 
has  Hi'  hiirii  ,v  n  the  bulk  of  the  commerce  from  Sidon.  In  earlier 
days  rhoe.-iieia  produced  excellent  wine,  that  of  Sidon  being 
s.;>eciall.\  e^teeiiicxJ,  it  is  mentioned  in  an  Aramaic  papyrus  from 
Kgyp'  century  B.C.,  iV.5./.  p.  213).  One  of  the  chief  in- 
dustries of  Sidon  used  to  \k  the  manufacture  of  glass  from  the 
fine  sand  of  the  river  Belus.  To  the  S.K,  of  the  town  lies  the 
Phoenician  necropolis,  which  has  U-en  to  a  great  extent  investi- 
gated. The  principal  finds  ate  sarcophagi,  and  nest  to  these 
sculptmea  and  pamtingsl  It  was  here  that  the  saperh  Greek 
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MTcophagi,  wbkh  an  now  la  the  Imperial  MuKumat  Contaiiti- 

noplc,  were  found,  and  tlie  aarcophagi  of  the  two  Sidonian  kings 
Eshmunaziir  (Louvre)  and  Tabnith  (Imperial  Museum,  Con- 
Stanliniiplt- 1,  both  of  them  with  important  I'hiH'niririn  ins*  njxions. 

The  ancient  history  of  Siflon  is  itiMiiswil  in  the  article 
Phoenicia.  In  ,\.n.  .525  a  t>ishop  of  Sidon  attended  the  Council 
of  Nicaca.  In  6^7-63S  the  town  wxs  taken  by  the  Arabs. 
During  the  (  rusiulcs  it  wa^  alternately  in  the  [W&stssion  of  ihe 
Franks  and  the  Mahommedans,  but  hnally  fell  into  lh«  hands  of 
the  latter  in  1201.  As  the  residence  of  the  Dnise  Amir  Fakhr 
ud-Din,  it  rose  to  some  priMperity  about  the  beginning  of  the 
tTtbontwy,  but  towards  the  dose  01  the  iSth  its  commerce  again 
passed  away  and  Jim  never  returned.  Tbe  biblical  references  u> 
Sldm  are  Gen.  1.  1$  (dm  people},  tSbt.  13;  b.  adii.  1-14; 
EmIc.  Bvii.  8;  Acts  xxvii.  3.  aidao  fa  aeidy  always  mentioned 
afamg  whli  Tyre — Jer.  nviz.  3,  ilvii.  4;  Em  Hi.  7;  Jod  iiL  4; 
Mark  iii.  8  and  Luke  vi.  17;  Mark  vii.  24,  31,  and  Matt.  xv.  ai; 
Mall.  xi.  21  and  Lul.e  x.  i  ?  f.;  .Acts  xii.  10.  In  the  Old  Testa- 
ment, as  (rec)ucntly  in  (ireik  literature,  "  Sidonians  "  is  used 
not  in  a  loial  but  in  an  ethnic  sense,  and  means  "  Phoenicians," 
hence  the  name  of  Sidon  was  familiar  to  the  Greeks  earlier  than 
that  of  Tyre,  though  the  latter  w.as  the  more  important  city 
(ed.  Mever,  Eiuscl.  Bill.  col.  4505;). 

Se«  Robinson.  ISM.  Ret.  ii.  478  ffJ;  Prutz,  Aus  PhonuUn  (1876). 
98  ff.;  Pietachmann.6(icft.d.JPMtti«tr<tB89).  S3-S8:  Hamdy  Bey 
and  T.  Reinadi,  NienpeU  nyak  A  Sidom  (1^-1896) ;  A.  Socin  in 
BMddKT,  M. «.  Syrien.  (C  A.  C.*} 

MMMMiaOB  ("  The  Seven  Hills  "),  a  duster  of  hiDs  in 
Germany,  on  the  Rhine,  6  m.  above  Bonn.  They  arc  of  volcanic 
origin,  and  form  the  north  western  spurs  of  the  Wcstcrwald. 
In  no  part  of  the  Rhine  v.^lley  is  the  scenery  more  at  tractive; 
crajt  ami  forest,  <iee[)  <lilU  and  gentle  vine-clad  sloiK-s,  ruined 
cojillcs  and  exten.sive  views  over  the  broa<i  Rliiiie  and  the  plain 
beyond  combine  to  render  the  Siebengebirge  the  most  favourite 
tourist  resort  on  the  whole  Rhine.  I  he  hills  arc  ;is  f<illoHs: 
ibe  steep  Drachenfds  (1067  ft.),  abutting  on  (he  Rhine  and 
SUraounted  by  the  rata  Of  an  old  casllc;  immediately  behind  it, 
and  connected  by  a  narrow  ridge,  the  Wolkenburg  (1076  ft.); 
lying  apart,  and  to  the  N.  of  these,  the  Petersberg  (1096  ft.), 
with  A  pjlffimage  dupd  of  St  Peter;  then,  to  the  S.  of  these 
three, «  dtahi  of  four— via.  tbe  Olbeig  (isss  ft),  tbe  highest  of 
the  range;  tbe  Lttwenboig  (1506  ft.);  the  Lohrberg  (1444  ft.), 
and,  farthest  away,  the  Nonnenstrombcrg  (1107  ft.).  At  the 
foot  of  the  Drachenfels,  on  the  north  side,  lies  the  little  town 
of  Kdnigswinter,  whence  a  mountain  railway  ascends  to  the 
summit,  and  a  similar  railway  runs  up  the  Petersberg.  The 
ruins  which  crown  almost  every  hill  are  those  of  stronghohls  of 
the  archbishops  of  ("ol<jgne  and  mostly  date  from  the  i  ;th  ■Lcntury. 

See  von  Dechen,  Gtognoslischer  Fuhrer  in  dot  Siebrntrbirge 
(Bonn,  1861);  voa  Stftrts.  Ptiltref  dureh  das  StehenifbiTte  (Bonn, 
1893) ;  I^peytes,  Das  Sitbtntebirge  am  Rhein  (Bonn,  1901). 

SIEBOLD.    CARL   THEODOR    ERNST    VON    (t8o,  i<;S(s\ 

German  physiologist  and  zoologist,  the  son  of  a  physician  and  a 
descendant  of  what  Loretu  Oken  called  the  "  .\sclepiad  family 
of  Siebolds,"  was  born  at  Wiirzburg  on  the  i6ih  of  February 
iSo.i.  Edui  ileij  in  moJicine  and  science  chiefly  at  the  univcrsitv' 
of  Berlin,  he  became  successively  professor  of  zoology,  physii  li 
and  comparative  .anatomy  in  KOnigsbcrg,  Erlangen,  Fri  ;1  ur;.', 
Breslau  and  Munich.  In  conjunction  with  F.  H.  Stannius  be 
publidied  (1845-1848)  a  Uanuttt  of  Cotnparalive  Anatomy,  and 
■kng  with  R.  A.  KSlliher  he  founded  in  1848  a  journal  which 
won  took  a  leading  place  m  blolovcal  liteiature,  ZdUekrift  fUr 
wi$t«muliaftliche  Zoeiogie.  He  was  also  a  laborious  and  successful 
hdminthologist  and  enlomologist,  in  both  capacities  contributing 
inany  valuable  papers  'o  hi;,  journal,  which  he  conliiiue<l  to 
edit  until  his  death  at  Muuicli  i>n  the  -ih  of  April  1885.  In  these 
ways,  without  l>eiiig  a  man  of  nuirkeil  genius,  but  rather  an 
industrious  and  critical  observer,  he  came  to  till  a  peculiarly 
dislinguisln  ii  ]'i,sition  in  s<icn<  e.  and  was  long  rn  koned,  what 
his  tri<ij;T;i|ih(  r  ;iisllv  calls  him,  the  Nestor  of  (ierman  /.oologv. 

SIEBOLD,  PHIUnP  FRANZ  VON  (i7gfr-i866),  scientific 
csqdoRr  6t  Japan,  ddcr  brother  of  tbe  pfayikdogiit,  waa  bom  I 


at  Wllnbmg,  Gemaiiy,  00  the  lytb  of  Febmaiy  1796.  He 
studied  medicine  and  natural  adenoe  at  Wttizburg,  and  obtained 
his  doctor's  diploma  in  1810,    In  1811  he  entered  the  .service 

of  the  king  of  the  NcthcrlandN  .1-.  ir.t  -li.  mI  ullicer  to  the  East 
Indian  .\rmy.  On  his  arrival  at  H.ilavia  he  was  attached  to  a 
neu  iriission  to  Japan,  sent  by  the  Dutch  with  a  view  to  improve 
their  trading  relations  with  thai  country.  Siebolil  was  well 
equipped  with  scienlific  ajipiuatus.  and  he  remaintxl  in  J.apan 
for  six  years,  with  headquarters  at  the  Dutch  scUlcmcnt  on  tbe 
little  island  of  Dcshima.  His  medical  qualifications  enabled  him 
to  find  favour  with  the  Japanese,  and  he  gathered  a  vast  amount 
of  information  concerning  a  country  then  very  httle  kttown, 
especially  oonceming  iU  oalucal  hiclory  and  ethnography.  He 
had  compazstivdy  free  secern  to  the  Interior,  and  his  reputatioa 
spreading  far  and  wide  bioa^  him  visttoiB  torn  all  parts  of 
the  country.  His  valtMUe  ttores  of  hiforraa,tion  were  enriched 
by  trained  natives  whom  he  sent  to  collect  for  him  in  1  he  interior. 
In  1824  be  published  Dt  histotiae  italuraJis  in  Japonia  statu 
and  in  1833  his  splendid  Fauna  Jiiponua.  His  knowledge  of  the 
language  enabled  him  also  in  i.H.'6  to  issue  from  lialavia  his 
EpilOftu  linguat  Japonicac.  In  Dishima  In  ;i'.sn  l.iid  -hi  iMunda- 
lion  of  his  Catalo^ua  librorum  Jr,pni:u-rrum  and  Iiiit;i)jie  in 
bibliotkccam  Japonuam,  published  ar.cr  his  return  to  Europe, 
as  was  his  BiUiotktca  Japonitit,  which,  with  ibc  co-operation  of 
J.  Hoffmann,  appeared  at  Leiden  in  1833.  During  the  visit 
which  he  was  p>cimittcd  to  make  to  Ycdo  (Tokio),  Siebold  made 
the  besi  of  ihc  rare  opportunity;  his  zeal,  indeed,  outran  bia 
diacrelioD,  since,  for  obtaining  n  native  na^  ol  the  countiy,  he 
waa  thrown  into  priaop  and  compeMed  to  quit  Japan  OB  the  lit  of 
Jamiaiy  1830.  On  hfa  letura  to  Holland  he  «w  raised  to  the 
rank  of  major,  and  in  1843  to  that  of  colood.  After  his  arrival 
in  Eun^  he  be^n  to  give  to  the  world  the  fruits  of  his  researches 
and  observations  in  Japan.  His  Xippon;  Anhiv  tur  Brxhrci- 
hung  Von  J.ip  in  und  desscn  Xcbrn-  uiui  St  hulz-hindi  rii  was  issued 
in  live  quarto  volumes  of  text,  with  six  folio  volumes  of  ,itlas  and 
engravings.  He  also  issue<i  many  fragmentary  papers  on  various 
asiHx  ts  of  Japan.  In  1S54  he  published  at  Leiden  U rkutttUiche 
DarstcUunf,  Jrr  Bealrcbungen  Nitderlands  und  Ruislands  tur 
Eroffnung  Japans.  In  t85g  Siebold  undertook  a  second  journey 
to  Japan,  and  was  invited  by  the  emiKrortOhbooart.  In  1861 
he  obtained  permission  from  the  Dutch  govtmment  to  enter  the 
Japanese  service  as  negotiator  between  Japan  and  the  powers  oC 
Europe,  and  hi  the  lame  year  fau  eldeat  son  waa  made  Inletpnter 
to  tbe  Englfah  embaacy  at  Yado.  Siebald  was,  however,  soon 
obi  iged  by  various faitrigues  to  retire  from  his  post,  and  ultimately 
from  Japan.  Returning  by  Java  to  Europe  in  1863,  he  set  up  his 
ethnographical  collections,  which  weie  ultimately  securccl  by 
the  government  of  Bavaria  jind  removed  to  Munich.  He  con- 
tinued to  publish  |>aj)ers  on  v,arious  Japanese  subjects,  and 
received  honours  from  many  of  the  learniNl  siMu  ties  of  Euroixv 
He  died  at  .Muiuch  on  the  iSlh  ol  October  iS()6. 

S<'e  liiiij^raphy  by  Moritz  Wagner,  in  AURtmeint  Zeiiung,  13th  to 
I6th  of  November  i«<j6. 

SIEDLCE  (Russian  SyedUts),  a  government  of  Russian  Poland, 
between  the  Vistula  and  the  Bug,  having  the  governments  of' 
Warsaw  on  the  W.,  Lomza  on  the  N.,  Grodno  and  Volbyiua  on 
the  E.,  LubUn  on  the  S.,  and  Radom  on  the  S.W.  Its  area  is 
SS33  aq.  m.  Tbe  wifafle  fa  mostly  flat,  only  a  few  hiUy  tracts 
appearing  ^  mhUle,  around  Biala,  and  hi  tbe  cast  on  the 
banks  «{ the  Bug.  Extensive  marshes  occur  in  tbe  north  and  in 
the  south-east.  Cretaceous,  Jurassic  and  Tertiary  strata  cover 
the  surface,  and  are  overlain  by  widely  spread  Glacial  deposits. 
The  v.allcy  of  the  Vistula  is  tiiostly  wide,  with  several  terr.^ces 
covcTcd  with  sand-dunes  or  peat  bogs.  Sietllce  is  drained  by  the 
\'isluln,  which  Ixirdcrs  it  for  50  m,  on  the  west :  by  the  Bug,  which 
is  navigable  from  Opalin  in  \'i'lhynia  and  :]nws  for  170  in.  un 
the  east  and  north-cast  Ixirdcrs;  by  the  Wiepri,  a  tributary 
of  the  Vistula,  which  is  also  navigable,  and  flows  for  15  m.  along 
the  soul  horn  boundary;  and  by  the  Liwicc,  a  tributary  of  the 
Bug  which  is  na\ngabie  for  some  30  m.  below  Wegrow.  Of 
the  total  area  only  s-3%  fa  unproductive;  48*1%  fa  under 
crops  and  tj-i  under  meadows  and  pasture  land.  The  estimated 
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papulation  ia  1906  wm  907.700.  Vat  inh*Wt>nt«  oouht  «f 
Littk  RuMiu.  (40%),  Paid  (43^t  Jm  (isi%)  ud  Ganun 
Tln|ow«nimmi»dMdediBt»iito»drtiiett,tlttcUef 
tAWBS  of  which  are  the  capital  Siedke,  Biala,  Konstaatiiiow, 
Ganraliii,  Lukow,  Rad>yn,  Sokolow,  Wegrow,  Wlodam.  Hie 
main  occupation  is  agriculture,  the  prindpal  crapa  bdng  lye, 
wheat,  oats,  barley  and  potatoea.  The  area  under  foreata 
amounts  to  ig-O^o  of  the  total.  Live-stock  breeding  is  second 
in  importance  to  agriculture.  Manufactures  and  trade  arc  in- 
significant. 

SIBOLCE,  a  town  of  Rus.sia,  capit.\!  of  the  govcrnnncnt  of 
the  same  name,  56  m  K  S.Ii.  of  the  city  of  Warsaw,  on  the  Brest- 
Litovsk  railway.  It  is  a  Kom.in  Catholic  episcopal  see.  The 
Oginski.s,  to  whom  it  bcloii^Ld  have  Liiibcllishe*!  it  with  a  palace 
and  gardens;  but  it  is  nothing  more  than  a  large  village.  Pop. 
23,714  (iiSq?),  two-thirds  Jews. 

SIEOBURO,  a  town  of  Gcmiany,  in  the  Prussian  Rhine 
Province,  on  the  river  Sicg,  16  m.  by  rail  S.E.  of  Cologne  by  the 
railway  to  Gicucn.  Pop.  (1905)  m.^^"!^.  it  has  a  royal  shell 
factory,  calicp-piiiitin(  mDls,  lignite  mines,  stone  quarries  and 
pottery  and  tobacco  factories.  The  parish  church,  dating  from 
the  ijth  century,  posscs-ses  several  richly  decorated  reliquaries 
of  the  11th  to  I  sth  centuriea.  The  buildinga  of  the  Benedictine 
abb^^,  founded  in  1066,  are  now  uatd  at  •  fwiaoo.  The  town, 
wUcb  waa  founded  in  ilw  xiUt  century,  atuined  the  height  of 
iupmaperitylntha  istbandiMicnitwieaawinKtoits  pottery 
wans.  Sk^auxgpkiim(Si^i«ff  XrUffH  widely  famed. 
TiMtr  ahapc  waa  often  fantastic  aitd  they  are  now  eagerly  soui^t 
by  collectors. 

See  R.  Hcinckamp,  Siegburv  Vergongenheit  und  <««|emMrt 
@9bni|>  t^)t  aoo  Renacd,  Die  KmmtUittkmtUf  da  SicgMMr 
(DAnddorfi  1907)* 

SIEGE  (0,  Ft.  sf(,f,  siege,  mod.  iiits\\  seat,  ultimately  from 
StJere,  to  sit,  cf.  Class.  Lat.  ohsidium.  a  siegt  I,  the  "  sit  ling  down  " 
of  ati  army  or  military  inn  c  before  a  fortiiied  i>Uee  fa-  thepurposc 
of  taking  it,  either  by  direct  military  operations  or  by  starving 
it  into  submission  (sec  Fuktification  a.sd  Silgecr.ss  r  ; .  A 
special  form  of  coin  is  known  as  a  "  siege-piccc."  These  are 
coins  tiial  were  struck  during  a  siege  of  a  town  when  the  ordinary 
mints  were  closed  or  their  issues  were  not  available.  Such  coins 
were  commonly  of  special  shape  to  distinguish  them  from  the 
normal  coinage,  and  were  naturally  of  rough  workmanship. 
A  common  shape  for  the  siege  pieces  which  were  issued  during  the 
Great  Rebellion  was  the  lozenge.  A  noteworthy  example  is  a 
•IUIIiivsic|)»^piece  struck  at  Newark  in  1645  (sec  Toe£n  Money). 

lIBQBNt  s  town  of  Geonanyt  in  the  Fnuaian  province  of 
Wcatpba^  ahuatied  03  n.  B.  of  CokgDe  by  nil,  on  the  Sieg. 
a  tributaiy  cntctinf  tb«  BUnc  oppoiiia  Bonn.  Fop.  (190s) 
25,101.  Tht  town  canubia  twn  puaocs  of  the  fomier  prinoca 
of  Nassau  "^irgen,  a  technical  ttd  ft  oiiiifaK  acbooi.  The  aoi^ 
rounding  district,  to  wbSA  h  ftvct  its  name,  abounds  in  iron- 
mines,  and  iron  founding  and  melting  are  tbe  most  important 
branches  of  industry  in  and  near  the  town.  Large  tanneries 
and  leather  works,  and  f,i.: mnc  for  r'oth,  papW  VtA  machinwy, 
arc  among  the  other  industrial  citabH^ihmentS. 

Siegcn  was  the  capital  of  an  early  principality  belonging  to  the 
house  of  X;is.sau;  and  from  ibo6  onwards  it  gave  name  to  the 
junior  branch  of  .Nassau  Siegcn.  X.ipolcon  inroqiorated  Siegcn 
in  the  grand-duchy  of  Rerg  in  1S06;  and  in  iSi  5  the  congress  of 
Vienna  jssipned  it  to  Prussia,  under  who.sc  rule  it  has  nearly 
quintupled  il.s  [wpulalion.  Rubens  is  said  to  have  been  born  here 
in  1577. 

See  Cuno,  Gesckichle  der  Stadt  Sufien  (Dillcnburg,  1873). 

OBinin*  BRHST  WERHER  VON  (1816-18Q2),  German 
electrician,  was  born  on  tbe  i^tb  of  December  1S16  at  Lenthe 
in  Hanover.  .'Vftcr  iUendfav  tte  fjmnnsium  at  Lttbedc,  be 
entered  the  Prussian  army  as  a  volunteer,  and  for  three  years  was 
a  popfl  in  tbe  Military  Academy  at  Berlin.  In  1S38  he  received 
a  commisHon  as  lieatcnant  in  the  artilteor,  and  six  years  later 
be  was  appointed  to  the  teeponaible  poet  «f  •ttpcrintendent  of  the 
artUleiy  WMkilMipB.  In  be  had  tbe  task  of  protecting  tb* 
port  of  Kid  apAiit  the  Dvaiah  fleet,  and  as  commandant  ol 


Friedrichsort  built  the  iartitotiona  for  tba  defiance  of  BAera- 
ftede  harbour.  In  the  same  year  be  was  eatniited  with  tbe 
layinc  of  tba  fint  tdegrapb  line  m  Gennangr,  that  bMween 
Berlin  and  Frankfort-on-Maln,  and  with  that  wodi  Ua  military 
career  came  to  an  end.  Thenceforward  he  devoted  bis  energies 
to  furthering  the  interests  of  the  newly  founded  firm  of  Siemens 
and  Halskc,  which  under  his  guidance  became  one  of  the  most 
important  electrical  undertakings  in  the  world,  with  branches 
in  dittereni  countries  that  gave  it  an  international  influence;  in 
the  Lomlm;  jjnu.L  was  Li*. cd  v.-.ih  Sir  William  Siemens, 
one  of  hi?.  y<junger  brothers,  .\ltliough  he  had  a  decided  pre- 
dilection for  pure  research,  his  sricnlit'ic  work  was  naturally 
determined  to  a  large  extent  by  the  demands  of  his  busincis,  and, 
as  he  said  when  he  was  admilleu  in  lh(  lii-rlin  .\cademy  of 
Sciences  in  1874.  the  filling  up  of  seienldR  voids  [iresenlcd  itself 
to  him  as  a  technical  nccc-s.sity.  Considering  tlmt  liis  entrance 
into  commercial  life  wa&  almost  synchronous  with  the  introduc- 
tion of  electric  telegraphy  into  Germany,  it  is  not  surprising  that 
many  of  his  inventions  and  discoveries  relate  to  telegraphic 
apparatus.  In  1847,  when  he  was  a  member  of  the  committee 
appointed  to  consider  the  adoption  of  the  electric  telegraph 
by  the  government,  he  suggested  the  use  of  gutta-percha  as 
a  material  for  insiiiating  metallic  conducton.  Then  he  in- 
vestigated tbe  dectioitatlccbaiiies  of  tdeitnyib  cooduclon  and 
their  Inwa,  and  established  awtboda  for  taaliag  undograund 
and  mbmnrine  caUca  and  for  locating  fadia  in  their  fatsula> 
tion;  further,  he  carried  out  observations  and  fesperiments  on 
electrostatic  induaion  and  the  retardation  it  prodticed  in  the 
speed  of  the  current.  He  also  devised  apparatus  for  duplex  and 
diplex  telegraphy,  and  automatic  recorders.  In  a  somewhat  less 
specialized  sphere,  he  was  an  early  advocate  of  the  disinibility  of 
establishing  some  easily  reproducible  basis  for  the  measurement 
of  electrical  resistance,  and  suggested  that  the  unit  should  be 
taken  as  the  resistance  of  a  column  of  pure  mercury  one  metre 
high  and  one  square  milJimeuc  in  cross  section,  at  a  temperature 
of  o*  C.  .Another  tii^k  to  which  he  devoted  much  time  wa.^  the 
const  ruction  of  a  selenium  phol  orr.el  cr,  cli[i<  mi  on  1  lie  properly 
pof.sessed  by  that  substance  of  changing  its  electrical  resistance 
according  to  the  inlen.sity  of  the  light  faliing  tipon  it.  He  also 
claimed  to  have  been,  in  1866,  the  discoverer  of  the  principle  of 
self-excitation  in  dynamo-electric  machines,  in  which  the  residual 
magnetism  of  the  iron  of  the  dectro-magnets  is  utilized  for 
excitation,  without  the  aid  of  permanent  steel  magnets  or  of  a 
separate  exciting  current.  In  another  branch  of  science  he  wrote 
several  papers  on  meteorological  subjects,  discussing  among  other 
things  tba  cauaation  of  tbowinda  and  tbe  fotcoa  which  produce, 
maintain  and  retard  the  nothiaft  of  the  In  itt6  he  devoted 
.half  a  millldn  maiha  to  the  fbnndation  of  tbe  Ffayiikaliidi- 
Tedmiidie  RekbinnataU  at  nuriBMenbuig,  and  In  t888  he 
waaennobled.  H»dM«tBerlfai«ntbeMi«f Deecnbcr  189s. 
IBs  scientific  memoirs  and  addreaaea  were  odiected  and  pub- 
lished in  an  English  translation  in  1892.  and  three  years  later  a 
second  volume  appeared,  containing  his  technical  papers. 

SIEMENS.  SIR  WILUAM  [Kaki.  Wii.hki.u!  ( i.Sj,-iRSO, 
British  inventor,  engineer  and  natural  philosopher,  w.as  born 
at  I.er.lhe  in  Hanover  on  the  4th  of  April  iSaj.  .After  lieing 
educated  i:i  the  polytechnic  school  of  Magdeburg  and  the  uni- 
versity of  Crottingcn,  he  visited  England  at  the  age  of  nineteen, 
in  the  lioiK-  of  introducing  a  process  in  electroplating  invented 
by  himself  and  his  brother  Wcrtier.  The  i;.\'t  ti', ion  wasadop^ed 
by  Messrs  Elk;nj;lon.  and  Siemens  returned  to  Ciermany  to  enter 
as  a  pupil  the  engineering  works  of  Count  Stolbergat  Magdeburg. 
In  1S44  he  was  again  in  England  with  another  invention,  the 
"  chronometric  "  or  differential  governor  for  steam  engines. 
Finding  that  British  patent  laws  afforded  the  inventor  a  pro- 
tection which  was  then  wanting  In  Germany,  he  thenceforth  made 
England  his  home;  but  it  wns  not  till  1859  that  he  forma^y 
became  a  naturalized  British  snbjoet.  After  some  years  wftXA 
in  active  invention  and  caperiment  at  mwhanical  woriu  near 
Bimingham,  he  went  into  peactioe  aa  an  engfawat  in  tSjt. 
He  laboured  mainly  in  two  diatinct  fidda,  the  apidicatim 
of  heat  and  tbe  applicatioot  of  deetridty,  and  ma  cfaaiacteritad 
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in  a  very  rare  degree  by  a  combination  of  scientific  comprehension 

with  [iractir.il  instim  !  In  both  ticlMs  he  played  a  part  which 
would  have  lji.:c  r.  great  in  cither  alone;  and,  in  addition  to  this, 
he  produced  from  time  to  time  miscellaneous  inventions  and 
sclentilic  papers  suflicicnt  in  themselves  to  have  established  a 
reputation.  His  position  was  recognized  by  his  electiun  in  i86i 
to  the  Royal  Society,  and  later  to  the  presidency  of  the  Institu- 
tion of  Mechanical  Engineers,  the  Society  of  Telegraph  Engineers, 
the  Iron  and  Steel  Institute,  and  the  British  Association;  by 
honorary  degrees  from  the  universities  of  Oxford,  Glasgow, 
Dnblia  aad  Wttrxburg;  and  by  knichthood  (io  1883).  He  died 
in  London  an  the  tgth  of  November  1883. 

In  ihi'  .ifi plication  ttt  hi-.a  Siciueiis »f)rk  l>i|;.it>  jii>t  afti  r  J.  P. 
Joule's  experiments  hud  ul.uretJ  the  ductrinc  of  the  cunscrvaiiun  of 
cnemr  on  a  sure  basis.  Wtiile  Rankine,  CbuiHis  and  Lord  Kelvin 
wcfedevdoping  the  dynamical  tfieory  of  iwat  u a  niattcr  of  phyaical 
and  engineerinK  theory,  Siemens,  in  the  light  of  the  new  ideas,  made 
a  bold  attempt  to  improve  the  efficiency  of  the  steam  engine  am  a 
converter  of  heat  into  mcvhanical  work.  Taking  up  the  regenerator 
— ,1  iJevii  r  i:.M  iip  I  1  \  Ki  l  i  rt  Slirliiiy  twenty  years  Ijefore,  the  im- 
portance oi  which  had  n;eanwhiie  been  ignored — he  applied  it  to  the 

■iHHi  aniinn  in  tha  form  of  a  regannstive  condeMcr  with  loiiie 
■uoceM  in  ii^i,  and  in  1855  engines  comtiucted  on  Siemens's  plan 
were  worked  at  the  Paris  exhibition.  Later  he  also  attempted  to 
apply  the  regenerator  to  internal  combustion  or  gas  cn^iine:*.  In 
1856  he  inlrrKliieed  the  rexencralive  furn.ue.  the  i(I«-a  of  his  hfuther 
Fnclrit  li  ( iNj(>-ii}<i4,l,  with  whom  he  a.ssiiei>i(e<l  himself  in  directing 
its  applications.  In  an  ordinary  furnace  a  vco'  large  part  of  the  beat 
of  conboition  w  loat  by  being  carried  off  in  tiw  bat  ftata  which  pata 
nn  die  diimncy.  In  the  regenerative  fnnnoe  the  hot  gasea  pass 
UinHigh  n  regenerator,  or  chamber  stacked  with  knsc  bricks,  which 
nbaorb  Um  heat.  When  the  bricks  are  wcH  heated  the  hot  gases  are 
diverted  so  to  pass  through  another  similar  eh.imber,  while  the  air 
nccess.ir)  for  combustion,  Ix'forc  it  enters  the  furnace,  is  made  to 
traverse  the  heated  chamber,  taking  up  as  it  goes  the  heat  which  has 
been  etond  in  tlw  briclot  AfMraenilableiMarvaitheaircMficni^ 
me  again  icvefsed.  The  prtKcn  it  n^ted  perfodlealijr,  with  the 
mult  that  the  products  of  combustion  escape  only  after  being 
coaled,  the  heat  which  they  take  from  the  furnace  being  in  great  part 
c.irrtiil  b;irk  in  the  hiatn!  .dr.  Hut  .umther  iiiveiillon  was  riinjired 
K-f'  rre  the  ri'ni'niT.iri'.  fvrn.u  r  r-  i  lie  t horuiighlv  sijt  i  i'^^ful. 
This  was  the  use  of  gaseous  fuel,  produced  by  the  crude  distillation 

and  inBenqdela  cewbnnien  of  coal  in  a  diatmct  furnace  of  gae  pro 
docer.  PtetnthittliegaMOU*  fuel  patses  by  a  8ue  to  the  regenerative 

furnace,  and  it,  as  well  asthe  entering  air,  is  ncatcd  by  the  regenerative 
method,  four  brick-stacked  chambers  being  used  inste.id  of  two. 
The  complete  invenliim  was  applied  at  (  hame's  glaw-works  in 
Birmingham  in  |M<>1,  and  furnished  the  subject  of  Fara<lay's  farewell 
Iccturc  to  the  Kuyal  Institution.    It  was  soon  applied  to  many 


tnduitfial  nwciim  bnt  it  found  ilagienttat  dwelopnwntnliwr  years 
later  at  rae  handa  of  Stement  bbnielf  ta  tlie  manufacture  of  atecl. 
To  produce  steel  directly  from  the  ore,  or  by  melting  together 
wrought-iron  acrap  wit  h  cast-iron  upon  the  open  hearth,  had  been 
in  his  mind  from  the  first,  but  it  was  not  till  iHh;,  after  two  years  ol 
experiment  in  "  8<imjjle  itLci  works  "  er«tc<l  by  himself  for  the 
purpose,  that  he  achieved  success.  The  product  is  a  mild  steel  u( 
enoantionByy  tmatwoitlv  qnalityi  tlw  use  of  whkh  for  boiiapfiatca 
has  done  nrach  to  make  poasifaie  the  high  steam-pressutw  that  arc 
now  common,  and  has  consequently  contributed,  indirectly,  to  titer 
improvement  in  the  thermodyniimir  efiiriency  of  heat  engines  which 
Siemens  had  so  much  .it  heart.  Jnit  lufiire  his  death  he  was  again 
at  work  upon  the  same  subje<t.  his  [jlari  luiiij;  to  use  fjasfjus  fuel 
from  a  Siemens  producer  in  place  of  aolidfuci  Ijeneath  the  t>uiler,  and 
to  apply  the  lananaiadv  prineiple  to  Iniifr  fumaoea.  His  faith  in 
gaaaoua  fnd  led  him  to  antic^te  tiiat  it  would  in  time  su]x-rse(lc 
solid  coal  for  domestic  and  industrial  purpoaea,  cheap  gas  l)eing 
supplied  either  from  apccial  works  or  <:irect  from  the  pit ;  and  among 
his  last  inventions  was  a  house  grate  to  bum  f^s  along  with  coke, 
which  he  regarded  as  a  possible  cure  fur  city  siinikc. 

In  electricity  Siemens'*  name  iscluvely  iuwxiated  uith  the  growth 
of  land  and  submarine  telegraphs,  the  invention  and  development 
of  the  dynamo,  and  the  applii»tion  of  electricity  to  lighting  and  to 
lucomotion.  in  iMo^  wicn  bit  brother  Werner,  he  invented  the 
earliest  form  of  what  is  now  known  as  the  Siemens  armature;  and  in 
1867  he  communicated  a  paper  to  the  Royal  S<iriety  "  On  the  Con- 
version of  Dynamical  into  I-.leetrii  .il  [  in  <■  uiiliout  the  .lid  of  Per- 
manent  Magnetism,"  in  which  he  announced  the  invention  by 
Werner  Siemens  of  the  dynamo-electric  machine,  an  invention  which 
was  also  reached  independently  and  almost  simultaneously  by  Sir 
Charica  Wheatstone  and  by  S.  A.  V'arley.  The  Siemens-.Mtencck  or 
mutlifde-coil  armature  followed  in  While  engaged  in  con- 

stnictinR  a  tran»-.\i!.iiii ii'  <  .if'le  for  thf  Direct  t'nited  States  Tele- 
graph COmpxiny,  .Sini  .  ii,  i  i  -ij;mil  ihr  verv  ori^;lrial  .ind  siKnsvful 
ship  ■■  Karaday."  by  which  that  and  other  cables  were  laid.  One  of 
the  last  of  his' works  was  the  Portnish  and  Bushmills  electric  tram- 
way, in  the  north  of  Ireland,  opened  in  1683.  where  tlie  water-power 


of  the  river  Bush  drivca  a  Sieroena  dynamo,  from  which  tlie  eleetrie 

energ>'  is  conducted  to  another  dynamo  serving  as  a  motor  on  the 
car.  In  the  .Siemens  electric  furnace  the  intensely  hut  atmosphere 
of  the  electric  arc  between  carbon  points  is  employed  to  melt  rc- 
fractor\-  metals.  Another  of  the  uses  to  which  he  luini  il  eleclrk'ily 
was  to  employ  light  from  arc  lamps  as  a  substitute  (or  sunlight  in 
haatfiaiag  the  gntwth  and  frnctiicntion  ni  ptama.  Aanonf  his 
miaoaOancona  inventions  wave  tbe  difreicntiu  govenwr  aliendy 
alluded  to,  and  a  highly  scientific  modificatiun  of  it,  described  to  tbie 
Royal  Society  in  1866;  a  water-meter  which  acts  on  the  principle  of 
counting  the  numlur  of  turns  made  by  a  small  reaction  turbine 
through  whtch  the  mij<|jI\  of  water  llows;  an  electric  thermometer 
and  pyrometer,  in  whtch  tcmpcratun:  is  dirtcrmined  by  its  ctlcct  on 
the  electrical  conductivity  Of  metalai  an  attiaction  nu  ti  r  f<>r  de- 
termining very  slight  vaiiatiom  in  the  intenaity  of  a  ^r.u  itv ;  and 
the  bathometer,  by  which  he  applied  this  idea  to  the  problem  of 
finding  the  depth  of  the  sea  without  a  sounding  lirtc.  In  a  pa|A-r 
rfM\  befort'  the  Kuy.il  Six  iety  in  l8«2,  "  On  the  Conservation  of  Solar 
tner(;>',"  ht-  bLi.;^Li-;Li|  a  I  kjIiI  but  unsatisfactur>  theurj  of  the  sun's 

heat,  in  which  he  sought  to  trace  on  a  cosmic  scale  an  action  similar 
to  that  of  the  itfanacattvn  fnniicn.  His  fam^  iMnnver,  does  not 
rest  on  Ma  coatributiona  to  pttre  adenee,  valuaMe  as  aooie  of  Ibeaa 

were.  His  strength  lay  in  his  grasp  of  acKntific  principles,  in  hia 
kLiW  to  jx  ri  t'i\e  »here  and  how  they  could  be  applied  to  practical 
alTairs,  in  his  zealous  and  instant  pursuit  of  thought  with  aCtioB. 
and  in  theindomitaliie  fxrsistcncc  with  which  heclun(toaayba4sei 
effort  that  seemed  to  him  theoretically  sound. 

SiaaMna's  writings  conaiat  for  the  moat  part  of  lectures  and  papen 
acattcied  through  the  sciimtific  journals  and  the  publications  of  the 
Royal  Society,  the  Institution  of  Civil  Engineers,  tin-  Institution  of 
Mecfeaaieal  Engineers,  the  Iron  and  Steel  Institute,  the  British 
Aaaodatiai^  Ac.  A  biqaianliy  by  Dr  William  Pole  was  puUiriied  in 
iStt.  '  \J.A.E.) 

8IBNA,  a  city  and  mStkfbtafA  aan  of  Tmeaay,  Italy, 
capital  of  the  provinee  of  Siena,  59  m.  by  rail  S.  of  Tlorence  and 

31  m.  direct.  Pop.  (iqoi)  ^5,530  (town);  40.423  (commune). 
The  iirca  of  the  city  within  the  walls  is  about  sq.  m.,  and  the 
height  above  sca-lcvcl  nts  ft.  The  plan,  spreading  from  the 
centre  over  three  hills,  closely  rescmblc-s  that  of  Perugia.  The 
city  possesses  a  uniyersity.  founded  in  t  jo?  and  limited  to  the 
faculties  of  law  and  medicine.  Among  the  other  public  institu- 
tions the  following  arc  the  more  important:  the  town  library, 
first  opened  to  students  in  the  t/th  century;  the  Archivio,  a 
record  ofljcc,  instituted  in  1S5S,  containing  a  valuable  and 
splendidly  arranged  coUc-ction  of  documents;  the  Fine  Arts 
Institution,  founded  in  1816;  and  the  natuial  VkUKj  museum 
of  the  Royal  Academy  el  the  Phyaiociitics,  inaugurated  in  the 
same  year.  There  are  abo  many  flowitiung  cfaatitia,  induding 
an  excellent  hospital  and  a  school  for  the  deaf  and  dumb.  The 
chief  industries  arc  weaving  and  agriculture. 

The  [mblic  festivals  of  Siena  known  as  the  "  Palio  dellc  Cuiv 
trade  "  have  a  European  celebrity.  They  are  held  in  the  (lublic 
square,  the  curious  and  historic  Piazza  del  Canipo  (now  Piazza 
di  Vittorio  Kmanuele)  in  shape  resembling  an  ancient  theatre,  on 
the  2nd  of  July  anil  the  l6th  of  .\ugiist  of  i  nch  vi  :ir;  ihey  date 
from  the  middle  ages  and  were  instituted  in  commemoration  of 
victories  and  in  honour  of  the  Virgin  Mary  (the  old  title  of  Siena, 
as  shown  by  seals  and  medals,  having  been  "  Sena  vetus  civitas 
Virginis  ").  In  the  15th  and  i6ih  centuries  the  celebrations 
consisted  of^buU-fi^ta.  At  the  close  of  the  i6th  centuiy  these 
were  replnccd  by  races  with  mounted  buffaloea,  and  lince 
1650  by  (ridden)  bones.  Siena  it  diidded  into  aeventeen 
eonirade  (wards),  each  with  a  diithKt  appdbtion  and  n 
chapel  and  flag  of  its  own;  and  every  yeat  ten  of  these 
cunlrade,  chosen  by  lot,  send  each  one  horse  to  compete  for 
the  prize  palio  or  banner.  The  .a.sjHcl  of  Sirna  dorinR  these 
meetings  is  very  characteristic,  and  the  whole  festivity  bears 
a  medieval  stanqi  in  hinnony  fdth  the  oiddtectni*  and  history 

of  the  town. 

.\mong  the  noblest  fruits  of  Sieiiese  art  are  the  public  buildings 
adorning  the  city.  The  cathedral,  one  of  the  finest  examples 
of  Italian  Gothic  architecture,  ob\'iously  influenced  in  plan  by 
the  abbey  of  S.  Galgano  (hi/ra),  built  in  black  and  white  marble, 
was  begun  in  the  early  years  of  the  13th  century,  but  interrupted 
by  the  phigue  of  134S  and  wan  at  borne  and  abroad,  and  in  i jt? 
its  waUs  were  extended  to  the  baptistery  of  San  Giovanni; 
a  furtlier  enlargement  «aa  hegua  in  1339  but  never  carried  out, 
and  a  few  mined  walla  and  archca  ^one  temain  to  ilMnr  the 
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magnificence  of  the  uncompleted  design,  wUch  would  have 
pnxhwed  oneof  thekitettdMiidMsiiitlK'warid.  , 
The  nlcniBd  WMt  frani,  of  trieiMpidal  form,  etiriehed  with  a 

WlltittKK  of  coliuniu,  ttatue* aad  inlalu  marbln.  is  »aiil  tu  huvt-  iH-i  a 
begun  bv  Gio\'Uiiu  Piiano,  but  rcallv  lUtis  from  after  13:";  it 
was  finished  in  1380,  am)  closely  rci<cnibli-«  that  of  (>r\'icto.  whii  h  is 
tarlicr  111  if.iio  ilKiJun  in  ijli)!.  Uotti  facade*  luive  l)ccn  rcttntly 
Kstored,  and  the  enect  of  them  not  altOEothcr  improved  by  modern 
«*r**'**  The  fias  RooMaMatte  cunpiaiia  bdoogB  to  the  fir»t  half 
of  the  14A  ceatiny.  CoospicuoiM  anong  the  Art  treasures  of  the 

faMnfaria  the  well-known  octagonal  pulpitliy  Nicoila  I'isano  ilating 
fiom  ia66-1368.  It  rests  on  columns  supportwl  by  liims.  and  if- 
finely  tcuiptuied.  Numerous  statiiofi  and  bas-nOirfti  by  Rcii.iissani  e 
artists  adorn  the  various  altars  un  l  1  tuiiR;.-,  Tin-  tatlu-ilral  jiave- 
neiit  is  almost  unique.  It  Ih  inlaul  wnli  dc.iitins  in  coluur  anil  black 
and  whhe,  repre.-«nting  Biblical  and  legendary  subjorta,  and  is 
wppoied  to  have  hwn  besun  by  Duccio  della  Buoninscena.  But  the 
(inMt  portions  bcnt-ath  the  donin<.  with  w-cnes  from  the  history  of 
Abraham,  Moecs  and  Elijah,  are  by  n.icm-iu<  o  Ikccafumi  and  are 
executed  with  marvellous  boldness  and  effect.  The  choir  stalls  alao 
deserve  mention:  the  older  ones  (rcmaina  of  the  original  choir)  arc 
in  term  work;  the  othcTB,  datinc  from  the  i6th  century,  are  carved 
from  Ricdo'a  dedgna.  The  F'iccolomini  Library,  adjoining  the 
duomo.  waa  founded  by  Cardinal  Francesco  Piccolomini  (afterwnida 
Pius  111.)  in  honour  of  his  uncle,  I'ius  11.  Here  arc  Pinturicchio's 
famous  fres<'<)cs  of  sccnos  from  the  life  of  the  latter  pontifT,  aiul  the 
oollectton  of  choir  books  (supported  on  sculptured  dcskit)  with 
•phndid  IHuaiiaMiew  by  Sienew  and  other  ennM.  The  churdi  of 
Sen  Giovanni,  the  mdent  beptiaterv.  bcaeeth  the  eethedial  it  ap- 
praachcd  by  an  outer  flight  01  marble  steps  built  in  1451.  It  has  a 
beautiful  Imt  inrom|>Ietc  facade  desiened  by  Gii.ivnnni  di  Mino  del 
Prlliccinio  in  i  v*?.  .ind  a  marvellous  font  with  bas-relief'^  by  Dona- 
te! lo.  <  ■hibrrri.  lacn|io  <lella  IJuerria  and  other  1 5t h-i  rnti.ry  w-iilptors. 
The  t)i)era  del  Uuomo  contains  Duccio's  famnufi  .Madonna,  )*iintcd 
for  the  rathedral  in  1308-131 1,  and  other  works  of  art. 

.■\nv)[u  the  other  churches  are  S.  Marui  di  Provcnzano.  a  vast 
baroque  building  of  s<imc  plf  L'.\in  e,  de-.l,:ned  by  S: hif.ir<rini  'fio^l: 
Sant'  A|{ostiru).  rebuilt  by  \'.n;\ i-ci:;  m  17SS.  riMit .lii'.ira;  a  <'ru'i- 
&xion  and  Saints  by  Peru|[ino,  a  Miu^icre  of  th<-  Iniioeent.i  by 
Matteo  di  (>iov,inni,  the  Comina  of  the  Magi  by  Sodoma,  and  a 
St  Anthony  l>v  SiniKnolctto  (?);  tne  lieautiful  church  of  the  Servites 
(15th  century),  whirh  rontalns  another  MasKicrr  of  the  Innocents  by 
Matteo  di  Giovanni  and  other  goad  emmples  of  the  Sienew  school; 
San  Frano-sco,  desiKned  by  ARostino  and  Asnolo  about  13J6,  and 
now  rr-tciretl,  which  once  posscsx'd  manv  (itje  paintings  by  Duccio 
Buoninsc^aa.  Lorcnietti,  Sodonva  and  BcccafunU,  some  of  which 
perished  m  the  gnat  Are  of  l6ss;San  Domcnico,  a  fine  I3th-centurv 
boildiiMr  with  a  aingle  nave  and  transept,  containing  Sodoma  s 
splendid  fresco  the  Swoon  of  St  Catherine,  the  Madonna  of  (luido  da 
Siena,  I2«l.  and  a  crui  iIin  bv  Sano  di  I'iitro.  I'his church  crowns  the 
Fontcbranda  hill  above  the  famous  fountain  of  that  name  im- 
mortalized by  Dante,  and  in  a  steep  lane  below  stands  the  huu«e  of 
St  Catherine,  now  converted  into  a  church  and  oratory',  and  main- 
tained at  the  expense  of  the  inhabitanta  of  the  Contrada  ddl'  Oca. 
It  contains  nome  good  picturesi  by;  Pacchia  and  other  works  of  art, 
but  i* chiefly  visiteil  for  its  hi^tnri.-  iruen-.t  and  asa  strikin.;  memorial 
of  the  characteristic  piei-v  <>'  tin-  '-i.-i-M-  Thr  A'-r,;. Icir.i.i  .ii  llclle 
Ani  contains  a  good  coUcction  of  pictures  of  the  Sienesc  school. 


The  eonmnmalinlaoe  fat  tlw  nana  ddCampo  waa  begun  in  1288 
and  finished  in  I3f^.  _  It  is  built  of  brick,  is  a  fine  specimen  of  Pointed 
Gothic,  and  was  desifrne<l  by  .^(;ostino  and  Agnolo.  The  li|{ht  and 
elegant  tower  (Torre  del  Mani;la)  soaring  from  one  side  of  the  (lalace 
was  begun  in  li^H  and  tiniahed  after  1148.  and  the  chajx'l  standing 
at  its  foot,  raised  at  the  exocnse  of  the  (>ijera  del  Duomo  as  a  public 
thaaic-ofierine  after  the  plague  of  1348,  begun  in  1352  and  com- 
piatHl  fa  137*.  This  gnmd  old  ^ilace  h,i»  other  attractions  besides 
beauty  ol  its  architecture,  for  itn  interior  h  lined  with  works  of  art. 
Theatrium  h.is  a  f^e^rf-o  by  Hartolo  di  Kretii  and  the  two  Kround-tliwr 
halls  contain  a  Coroit.it ion  of  the  Virgin  by  Sano  di  rietro  and  a 
splendid  Resurrection  by  Sodoma.  In  the  Sab  dei  Nove  or  delU 
Pace  above  are  tite  noble  allegorical  frescoes  of  Ambrogio  lairenjtetti 
repreienting  the  effects  of  just  and  unjust  government;  the  Sala 
ddle  Balestie  or  del  Mappamondo  is  painted  by  Sitnone  di  Martino 
(Memmi)  and  others,  tnc  CappclU  delU  Signiiria  by  Taddeo  di 
Bartolo.  and  the  Sala  del  (  on.-.isti.rio  by  Bccrafiimi.  .Another  hall, 
the  Sala  di  Balia.  has  frescne^  by  Sninello  Aretino  (1408)  with  scenes 
from  the  life  of  Pope  Alexander  111.,  wlilla  ytt  another  haa  been 
painted,  by  local  anitts  with  epiiodes  In  reeent  ItaHan  history.  An 
interestinf^  exhibition  of  Sienese  art,  including  many  obie<-iH  froin 
ndghbounni;  t<iwns  ami  vHllages,  was  held  here  in  1904.  Thi  furnier 
halTof  the  in'and  council,  built  in  1327.  w.as  convened  into  the  (  hief 
the.itre  of  Sieru  by  Kiecio  in  1560.  and.  aflerlxinj;  twite  burnt,  was 
rebuilt  in  I7.S.?  from  Bibbiena's  designs.  .Another  Siencsc  theatre 
that  of  tile  Rozzi.  in  Piazza  S;in  Pellegriaik4ericned  by  A.  Dovcfi  and 
ereOedin  1816.  although  modern,  has  an  mitonc  interest  as  the  work 
of  an  academy  datiiw  from  tile  l6tb 
de'  Roud,  that  ptajMaa' 
coaiicKage. 


tb  oentunr,  caBed  the  Congrega 
IMR  in  tta  UMny  «l  tbe  haSaa 


The  cky  k  adorned  by  manv  other  noble  edifices  both  public 
and  private,  amooK  which  the  following  palaces  may  l>c  mentioned — 
Tohjmei  (1205);  Buonsinnori,  formerly  Tek;li,u(  i,  an  elegant  14th- 
century  construction,  restored  in  1848:  Orottanclli,  formerly  Pccci 
and  anciently  the  residence  of  the  captain  of  war,  recently  restored 
in  its  original  style;  Sanaedoni;  Manilii;  Picndomini,  now  be- 
lne.^;iiii;  to  the  Government  and  containing  the  state  archives;* 
I'ii  I  (iloDiini  delle  I'apessc,  like  the  other  Piceolimiini  mansion, 
designed  by  llirn.irdo  Ko«.s<-llino,  and  now  the  Hanca  d'  Italia; 
the  cnormn  .-  I  !ih  k  of  the  Monte  de'  Pawhi,  a  bank  of  c<msiderj|ile 
wealth  and  untii|uity,  enlarged  and  partly  rebuilt  in  the  original  style 
between  1877  and  the  old  Dogana  and  Salimbeni  puacaa;  the 
Palazzo  Spannochi,  a  fine  early  Renaissance  building  by  Giuliano  da 
Matano  (now  the  post  office) ;  the  Loggia  di  Mercanzia  dsthcentuiy), 
now  a  I  tub.  imitating  the  Loggia  dei  Lanzi  at  i-lurencc,  with  aeiin- 
lures  of  the  isth  century:  the  LogRia  del  Papa,  erected  by  Pius  if.: 
and  other  fine  buildings.  We  may  also  mention  the  two  celebrated 
fountainjt,  Fonte  Gaia  aixl  Fontefiranda ;  the  former,  in  the  PLixxa 
del  Camjio,  by  J acopo  della  Querela  (1409-1419),  but  freely  resttored 
in  1868,  the  much-damaKfd  original  reliefs  Iwin^  now  in  the  Opera 
del  Duomo;  the  Fonte  Nuova.  near  Porta  Ovilc,  by  Camaino  di 
Crcsccntino  also  deserves  notice  (liv",''  Thanks  to  all  these  archi- 
tectural treasures,  the  narrow  Sicnesc  streets  with  their  many  wind- 
insa  and  steep  an  faU  of  picturcaqna  duinw  and,  tugillMr 

with  the  eoUectione  of  eaorflent  paintiiws,  foalerthe  local  pride  of  Ae 
inhabitants  and  preserve  their  taste  and  feeling  for  art.  The  medieval 
walls  and  gates  are  still  in  the  main  pTicscr\''ed.  The  ruined  Cistercian 
abbev  of  S.  Calgano,  founded  in  laoi,  with  its  fine  church  (tz^O' 
I  ^f>)^  I  is  inteieatniK  atMl  impoiiiii.  It  nee  aoaw  so  m.  •outh<«cit  of 

Siena. 

//ii((iry. — Siena  was  probably  founded  by  the  Etruscans 
(a  few  tombs  of  that  period  bave  been  found  outside  Porta 
CamoUia),  and  then,  falling  under  the  Roman  rule,  became  a 
colony  in  tfae  leign  of  Augintna^  or  a  little  eadier,  and  wn 
dist  ingulshed  by  tie  name  of  Aaem /alia.  ItliMtbeaaineaRBB 
^  Rome— tbe  die-wolf  and  twina.  But  its  real  tmportaace  dates 
I  rom  the  middle  ages.  Fewraemorialaaf  tbeRomaaeia'orof 
the  first  centuries  of  Christianity  have  been  preserved  (except 
the  legend  of  St  Ansanna),  and  none  at  all  of  the  interval  pre- 
ceding the  Lombard  period.  We  have  documentary  evidence 
that  in  the  7th  ccntur>'  in  the  reign  of  Rotaris  (or  Rotari),  there 
was  a  bishop  of  Sieiia  f.anuii  M.iuro.  Altc-ri[>">  !o  ttai  c  eaiUcr 
bishops  as  far  bark  a.s  the  5th  century  have  yicl  led  only  vague 
and  contradictory  resuhs.  Under  the  Lombards  the  civil 
government  w.xs  in  the  hands  of  a  gastaldo,  under  the  Carolingians 
of  a  count,  whose  authority,  by  alow  dejjrees  and  a  course  of 
events  similar  to  what  took  place  in  other  Italian  communes, 
gave  way  to  thai  of  the  Ijishop,  whose  power  in  '.urn  j;;  ii  l  ,1 11  y 
diminished  and  was  superseded  by  thai  of  the  consuls  and  the 
commonwealth. 

We  have  written  evidence  of  the  consular  government  of 
Siena  from  1125  to  121a;  the  number  of  consuls  varied  from 
three  to  twelve.  This  govemnent,  formed  of  genliluomini 
or  nobles,  did  not  remain  unchanged  thtoughout  the  whole  period, 
but  was  gradually  forced  to  accept  the  participation  of  the 
popolam  or  lower  dasaes,  whose  eiforta  to  liw  to  power  were 
continuous  and  determined.  Thus  In  1137  they  obtained  a  third 
part  of  the  gwvemnient  by  the  reconatitutlon  of  the  general 
council  with  100  nobles  and  $0  pofdatd.  In  1 199  the  Inatitution 
of  a  foreign  podesiA  (a  form  of  goveniment  which  became  per- 
manent in  laia)  gave  a  severe  blow  to  the  consular  magistracy, 
which  was  soon  extinguished;  and  in  1133  the  people  again  rose 
against  the  otUes  In  the  hope  ol  ousting  them  entirely  from 

oflke. 

The  strife  largely  economic,  the  people  dciirir.g  to 

deprive  the  nobles  of  the  immuiiily  of  taxation  whti  h  they  had 
cnjovcd.  The  .ittcmpt  was  not  completely  surccsstul;  but  the 
government  was  now  erjually  divii!e<l  between  the  two  estates  by 
the  creation  of  ;i  -v.]  ••■mc  magistracy  of  twenty-four  citizens— 
twelve  nobles  and  twelve  popniitni.  During  the  rule  of  the  nobles 
an  t  the  mixed  rule  of  nobles  and  pufoltini  the  commune  of 
Siena  wa.s  enlarged  by  fortunate  acquisitions  of  neighbouring 
lands  and  by  the  submission  of  feudal  lords,  such  as  the  Scialcnghi, 
Aldobrandeachi,  Pannocchicschi,  Visconti  di  Campigiia,  &c- 

*  In  these  are  especially  interesting  the  painted  coven  of  the  booka 
of  the  McrMfpnaandgoMla,  or  revenue  and  tax  ol^ees. 

•Thereaie.  however,  remains  of  b.ith!<  Mime  2\  m.  to  the  i 
P.  Ficcaioaaialla  MftOiaoStaMie^slsrMpolrM.  vi.  (1899). 
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Bcfone  kog  tbt  icdpncal  need  of  ftcth  tcnttoiy  and  fnntier 
diqmta,  especially  concerning  Poggibonsi  and  Montcpulciano, 
led  to  an  outbreak  of  hosliliiics  iK-tween  Florence  and  Siena. 
Tlmeupon,  lo  spile  the  rival  rtjiulilii:,  llic  Sicricsc  took  ihc 
Ghibelline  side,  and  the  German  emperors,  beginning  with 
Frederick  Barbarossa,  Kwuded  tbctr  fidelity  iigr  the  gntnt  of 

various  privileges. 

During  the  i2lh  and  ijlh  centuries  tliere  were  cunliiiutd 
dtsturiMUicct,  petty  wars,  and  hasty  reconciliations  between 
FlofenotABd  Siena,  until  in  12 54-1 255  a  nuve  binding  peace  and 
allfnfif  m  canduded.  But  this  treaty,  in  siHte  of  its  apparent 
•lability,  led  Id  a  few  yeais  to  a  fiercer  struggle;  for  in  lajS  the 

li«  refuge  to  Uie  GhibdDlBM  tbey  had  expelled,  and  on  the  fefanl 

of  the  Sicncse  to  yield  to  these  Just  remonstrances  both  states 
made  extensive  preparations  for  war.  Siena  applied  to  Manfred, 
obtained  from  him  a  strong  body  of  CiermLin  horse,  under  the 
command  of  Count  Giordano,  and  Hkewii^e  sought  the  aid  of  its 
Ghibelline  uUies,  Florence  equippe<l  a  powerful  citizen  army, 
of  which  the  oriRinal  registers  arc  still  pr»".t  rved  in  the  volume 
entitled  II  Lt^'T.-.  di  Sfoniaperii  in  the  1  iDr.juLe  ariJ:r. is.  This 
army,  led  by  t  he  podcsli  of  Florence  and  twelve  burgher  captains, 
set  forth  gaily  on  its  march  towards  the  enemy^  tenitories  in  the 
middle  of  April  1260,  and  during  its  first  campaign,  ending  on 
the  iSUi  of  May,  won  an  insignificant  victory  at  Santa  Petronilla, 
outside  the  waUa  of  Siena.  But  ia  a  aecond  and  more  important 
campaign,  in  which  the  militia  of  the  other  Gudf  towm  of 
Tuscany  took  part,  the  Ftorentlua  ncn  atgnally  defeated  at 
Montaperti  on  the  4tb  of  September  i960.  "Hiis  defeat  crushed 
the  power  of  Florence  for  many  years,  reduced  the  city  to  desola- 
tion, and  .apparently  annihilated  the  Florentine  Guelfs.  But 
the  b.ittle  of  Benevenlo  't:(ib)  and  the  establishment  of  the 
dynasty  of  Charles  of  ,\njou  on  the  Neafxilitan  throne  put  an 
end  lo  the  Ghibelline  predomiiianre  in  Tuscany.  Ghibelline 
Siena  soon  felt  the  effects  of  the  change  in  the  defeat  of  its  array 
at  Colle  di  Valdelsa  (ij6o)  by  the  united  forces  of  the  Cuclf 
exiles,  Florentines  and  French,  and  the  death  in  that  battle  of 
her  powerful  citizen  Provenzano  Salvani  (mentioned by  Dante), 
who  had  been  the  leading  spirit  of  the  fovmuMBt  at  the  time 
of  the  victory  of  Monti^Hrti  For  anme  tine  Sena  temiined 
faithful  to  the  Ghibelline  cause;  nevcrthelen  Guelf  and  demo- 
cratic WBtimenta  began  to  make  head.  The  Glubellhies  were 
on  several  occaafcmi  expelled  from  the  city,  and,  even  when  a 
temporary  reconciliation  of  the  two  parties  allowed  them  to 
return,  they  failed  to  regain  their  former  inlluence. 

Meanwhile  the  popular  party  ac<|uiretl  iiiireasinj;  iwwcr  in 
the  state.  Exasperated  by  the  tyranny  of  tlie  Sa,l:in;n-:H  ami 
other  patrician  families  allied  to  the  Ghibellines,  it  decreed  in 
1277  the  exclusion  of  all  nobles  from  the  supreme  magistracy 
(consisting  since  1270  of  thirty-six  instcacl  of  twenty-four 
members),  and  insisted  that  this  council  should  he  formed  solely 
of  Guelf  traders  and  men  of  the  middle  class.  This  constitution 
was  confirmed  in  1 280  by  the  reduction  of  the  supreme  magistracy 
to  fifteen  mcmbeia,  all  oif  the  htuibler  clamea,  and  waa  definitively 
Hnctidaed  in  1285  (and  1387)  by  the  hntitution  of  the  magiilracy 
of  nine.  This  council  of  nine,  composed  only  of  burghers, 
carried  on  the  government  for  about  seventy  years,  and  its  rule 
was  :-;i,L;ai  !r>us  anil  peaceful.  The  territories  of  the  sla!i'  wire 
CnlarKed;  a  friendly  alliance  was  maintained  with  Tlorencc; 
trade  tlourished;  in  1321  the  university  was  founded,  or  rather 
revived,  by  the  introduction  of  Bologncse  scholars;  the  prinrip.il 
buildings  now  ariorning  the  town  were  begun;  and  the  charital)le 
institutions,  which  are  the  pride  of  modern  Siena,  increased  and 
pfoapered.  But  meanwhile  the  exclusiveness  of  the  single 
dais  of  citizens  from  whose  ranks  the  chief  magistrates  were 
drawn  had  converted  the  government  into  a  close  oligarchy 
and  eadted  the  hatred  of  every  other  das.  Nobica,  judges, 
notaries  and  populace  rase  in  fccquent  revolt,  iriUle  the  nine 
defended  their  state  (taps-ijoo)  by  a  strong  body  of  dtixen 
militia  divided  into  tenieri  (sections)  and  contrade  (wards), 
and  violently  repressed  these  al '.  1  Hu'  ;ii  i,^^  ihc  arrival 

of  Charles  IV.  in  Siena  gave  iresh  courage  to  the  malcontents, 


who,  backed  by  the  imperial  atilkori|y,ofert]mirtbetovcnwwnt 
of  the  nine  and  autatitiited  a  aiagiatiacy  of  twelve  dmwn  from 
the  lowest  class.  Tliese  new  rulers  were  to  some  extent  under 

the  influence  of  the  nobles  who  had  f(irr;en;<il  ilu-  rebellion,  hut 
the  latter  were  agaiti  so<jn  excluded  iioni  al.  iliure  in  the  j,-oveni- 
menl. 

This  was  the  beginning  of  a  determined  struggle  fur  supre- 
macy, carried  on  for  many  >  >  .-rs.  between  the  ditteretil  classes  of 
citizens,  locally  termed  ordint  or  wo«<«— the  lower  classes  striving 
to  grasp  the  reins  of  government,  the  higher  classes  already  in 
office  striving  to  keep  all  power  in  their  own  hands,  or  to  divide  it 
in  proportion  to  the  relative  itfength  of  each  monte.  As  this 
struggle  is  of  too  oomplox  a  nature  to  be  described  m  detail,  we 
must  limit  ourselves  to  a  fummaiy  of  its  leading  episodes. 

The  twelve  w)m  rqilaced  (hi  ooundl  of  nine  (as  these  had 
previously  replaced  the  council  of  the  nobles)  consisted— both 
as  individuals  and  as  a  party — of  igiiorant,  incapable,  turbulent 
men,  who  could  neither  rule  the  stale  luth  lirmness  nor  confer 
prosperity  on  the  republic.  They  speedily  broke  w  ii  h  thi  nobles, 
for  whose  manctu\Tcs  they  had  at  first  been  useful  tools,  and 
then  .split  into  two  factions,  one  siding  with  the  Tolomei.  the 
Other,  the  more  restless  and  violent,  with  the  Salimbeni  and  the 
notescki  (partisans  of  the  nine),  who,  having  still  some  influence 
in  the  dty,  probably  fomented  these  dissensions,  and,  as  we  shall 
see  later  on,  aUlfnlly  availed  themselves  of  every  chance  likely 
to  restoie  them  to  pow.  In  SjM  the  adversaries  of  the  twelve 
succeeded  in  driving  them  by  tees  from  the  public  palace,  and 
Bubatituting  a  govanment  of  thirteen— ten  nobica  and  three 
nmetelu. 

This  government  lasted  oidy  twenty  ; wo  days,  from  the 
2nd  to  the  24th  September,  and  was  eas;iy  overturned  by  the 
dominant  faction  of  the  dodicini  (partisans  of  the  twelve),  aided 
by  the  Salimbeni  and  the  populace,  and  favoured  by  the  emperor 
Charles  The  nobles  were  worsted,  being  driven  from  the 

city  as  well  as  from  power;  but  the  absolute  rule  of  the  twehve 
was  brought  to  an  end,  and  right  of  participation  in  the  govern- 
ment was  extended  to  another  class  of  citizens.  For,  on  the 
expulsion  of  the  thirteen  from  the  palace,  a  council  of  134 
pifhfians  created  a  newmssistmcyof  twelve^ausr*  (deisnden), 
no  lomnr  dmm  mduMy  ihnn  tlm  onler  of  the  twdw^  b«t 
conpoaed  of  five  of  the  p^pri*  mmMto,  or  hmeit  populace  (now 
fint  admitted  to  the  government),  four  of  the  twdve,  and  thne  of 
the  nine.  But  it  was  of  short  duration,  for  the  doditini  were 
ill  satisfied  with  their  share,  and  in  December  of  the  same  year 
(1368)  joined  with  the  popoip  minulo  in  an  attempt  to  expel  the 
three  nmxsdii  from  the  palace.  IJut  the  new  popular  order. 
a'hlI)  had  already  asserted  its  pre<iominance  in  the  council  of 
the  rifflrmotori,  now  drove  out  the  dodicini,  and  for  five  days 
(i  ith  to  i6th  December)  kept  the  government  in  its  own  hands. 
Then,  however,  moved  by  fear  of  the  empwror,  who  had  passed 
through  Siena  two  months  before  on  his  way  to  Rome,  and  who 
was  about  to  halt  there  on  bis  return,  it  tried  to  conciliate  its 
foes  by  creating  a  fresh  eouocil  of  150  y^srasolirf,  who  Nplaced 
the  twelve  defenders  by  a  new  enpntne  maglstnGar  ol  filteeB, 
consisting  of  eight  pofeUmi,  four  doiieitti,  and  thne  mnittdii, 
entitled  respectively  "  people  of  the  greater  number,"  "  people 
of  the  middle  number,"  and  "people  of  the  less  number.** 
From  this  renewal  dales  the  formation  of  the  new  order  or  montt 
dfi  riformatori,  the  title  henceforth  bestowed  on  all  citizens,  of 
both  the  less  and  the  greater  people,  who  had  reformed  the 
government  and  begun  to  participate  in  it  in  1368,  The  turbulent 
action  of  the  twelve  an<l  the  .'salimbeni,  being  dissatisfied  with 
these  changes,  speedily  rose  against  the  new  government.  This 
time  they  were  actively  aided  by  Charics  IV.,  who,  having 
returned  from  Rome,  sent  his  miUtia,  comntanded  by  the 
imperial  vicar  Malatesta  da  RhninI,  to  attack  the  public  i»]ace. 
But  the  Sicaeae  people,  bebig  called  to  ama  fay  the  coandl  of 
fifteen,  made  a  moat  detennined  resistance,  routed  the  inpefial 
troops,  captured  the  standard,  and  confined  the  emperor  in  the 
Salimbeni  palace.  Thereupon  Charics  came  to  terms  with  the 
gnvernmcnt,  granted  it  an  imperial  patent,  and  left  the  city, 
consoled  for  his  humiliation  by  the  gift  of  a  large  sum  of  money. 
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In  spite  of  its  wide  basts  and  great  encrgjr,  the  tMitlr  dei 

TtdtrnirAori,  the  heart  of  the  new  government,  could  not  Sati&fac- 
tunly  ci)|ie  with  the  attacks  of  adverse  factions  and  treacherous 
alhr  -  N:),  the  belter  to  repress  ihcin  it  created  in  ijCu  :i  thiil 
oi  llic  police,  with  the  title  of  rsx  in'cn',  and  a  numerous  .issoi.i.i 
tion  of  popolani — the  comiiany  or  c'isr,l<:  i^r,tiidc  of  the  people — 
as  bulwarks  against  the  nobles,  who  had  htx-n  rn  :illi-<i  from 
banishnii  i'.; ,  :ui<i  who,  thou^  (cttcrc<)  by  slricl  :<  ^^l.!  i'. i ms.wcrc 
now  eligible  fi>!  olhces  of  the  State.  But  the  apfniitc  I'nr  [K)weT 
of  the  "  Uss  pcopli!  "  .and  the  dregs  of  the  populace  w;is  whellc-<l 
rather  than  &atistied  by  the  installation  of  the  riformalori  in 
the  principal  posts  of  authority.  Among  the  wool-carders — men 
of  tli«  lowest  dass,  dwelling  in  the  precipitous  lanes  about  the 
BntaOvile— there  was  an  association  styling  itself  the  "company 
of  the  worm."  During  the  famine  of  137 1  this  company  rose 
in  revolt,  lacked  the  houses  of  the  rich,  invaded  the  public  palace, 
diove  boat  the  council  of  fifteen  the  four  members  of  the  twelve 
and  tlw  thne  of  the  nine,  and  replaced  them  hjr  Mvoi  tatter- 
demallons.  Than,  having  nitbdnaim  to  iu  own  quarter,  it  was 
Middiwly  attactad  fay  tha  infuriated  fitiacni  (mnocW  and 
dMicAl^  who  htekofnto  boOMMdwoiiuihopB  and  put  numbers 
of  tha  inliafailanta  to  tiie  iword  without  legard  for  age  or  sex. 
Thereupon  the  popular  rulers  avenged  these  misdeeds  by  many 
summary  executions  in  the  piazza.  These  disorders  were  only 
checked  by  fresh  changes  in  the  council  of  fifteen.  It  was  now 
formed  of  twelve  of  the  greater  pwple  and  three  navrsfhi,  to 
the  total  exclusion  of  the  dodiciiii,  who,  on  account  of  their  grow- 
ing turbulence,  were  likewise  banished  from  the  city. 

Meanwhile  the  government  had  also  to  conlL-nd  with  dilTiculties 
outside  the  walls.  The  nciglibouring  lords  p.tMcki-d  and  ravaged 
the  munict|ial  territories;  grave  injuries  were  i:jl1icle<l  by  the 
mercenary  bands,  especially  by  the  Bretons  and  G.vcons.  The 
rival  claims  to  the  Ncajiolitan  kingdom  oi  Carlo  di  Durazzo  and 
Louis  of  Anjou  caused  fresh  disturbances  in  Tuscany.  The 
Sicncsc  government  conceived  hopes  of  gaining  possession  of  the 
city  of  Areuo,  which  was  first  occupied  by  Durazw's  men, 
and  then  by  Eaguamnd  de  Coucy  for  Louis  of  Anjou;  but 
while  the  Sienese  were  nourishing  dreams  of  conquest  the  French 
ftacral  unexpectedly  sold  the  city  to  the  Florentines,  whose 
Btfotiationa  had  been  conducted  with  marvellous  ability  and 
dtiyalch  (i^).  The  gathering  exasperation  of  the  Sicncse, 
and  Botafa^  of  the  middk  daas,  ac&inst  thdr  rulen  was  brought 
toaclbttttlwthlaauddiHqiiMfaitBMnL  Their  diiooatcat  had 
been  gradnaQy  iweBed  by  varioui  acta  «f  home  and  foreign 
policy  during  the  silteen  years*  nde  of  the  ri/ermaturi,  nor  had 
the  ooncesaioas  granted  to  the  partjnns  of  the  twelve  and  the 
lattcr's  recall  and  renewed  eligibility  to  office  av^led  to  eondUate 
them.  At  last  the  revolt  broke  out  and  gained  the  upper  hand, 
in  March  i.^Ss-  The  riformatori  were  oustetl  from  jwwcr  and 
e<pc!l<.-<l  die  <:ily.  ihr  t  \A  SiiM.t  siilTcrcd  no  liillc  injury 
by  the  cxi'.c  oi  so  nur.y  artisan  lainiUes.  The  lillccn  were 
replaced  by  a  new  supreme  m.agistr.icy  of  ten  priors,  chosen  in 
the  following  proportions — four  of  the  twelve,  four  of  the  nine, 
and  two  iif  (he  people  proper,  or  people  of  the  greater  number, 
but  to  the  cxclu.sion  of  ;dl  who  had  sharctl  in  the  goVL-rnmcnl  or 
sat  ill  council  under  the  riji^rmntori.  Tims  l>ct,';ui  a  tn-w  order  or 
monie  del  popolo,  comjxjscfl  of  farailii-s  of  the  same  class  as  the 
rijvrmalori,  but  having  had  no  part  in  the  government  during 
the  latter's  mle-  But,  though  now  admitted  to  power  through 
the  burgher  rcactiuti,  as  a  concession  to  democratic kieas,  and  to 
cause  a  split  among  the  grciitcr  jMxiple,  they  enjoyed  very  limited 
privileges.' 

In  1387  fresh  quarrels  with  Florence  on  the  subject  of  Montc- 
puldano  led  to  an  open  war,  thM  was  further  aggravated  by 
tbeiaterfetcnicein  Tuocaaaffaiiaof  the  ambitious  duke  of  Milan, 
Giaa  Gaban»  inacoBtL  With  Urn  the  Staneie  eondnded  an 
aOiaiiee  ui  13S9  and  tea  yeaia  blcr  aooqrted  his  MiKteiiity  and 
terigned  the  liberties  of  their  state.  But  tn  1409  the  death  of 

'  The  following  are  the  ordini  or  monti  that  held  power  in  Siena 
for  anv  considerable  time— MiililiMmiiiiit,  from  the  origin  of  the  re- 
public; Hcn^.  from  about  iag5{  da^icftfrom  135$;  riftrmaturi,  from 
tj68;  popolo,  from  131)5. 


Gian  Galeazzo  lightened  their  yoke.  In  that  year  the  first  plot 
against  the  Viscontian  rule,  hatchet!  by  the  twelve  and  the 
Salimbcni  and  fomented  by  the  Florentines,  was  violently  re- 
pic^^ed,  and  cau^cl  the  twelve  to  be  again  driven  from  ofTicc; 
but  in  the  tollo'.viiig  ye.ir  .1  sjxTial  biilin,  created  inconsequence 
of  that  riot,  annulled  the  ducal  suzerainty  and  ristored  the 
liberties  of  Siena.  Ouring  the  interval  the  supreme  magistracy 
had  assumed  a  more  [Kjpular  forrr..  By  the  (larlial  reudmission 
of  tile  ril'itrm,:tori  and  exclusion  of  the  twelve,  tlie  permanent 
b'jUd  was  now  coin|>osed  of  nine  priors  ! three  of  the  nine,  three 
of  the  people,  and  three  of  theri/ormij/yrfjandof  acaptainofthe 
people  to  be  chosen  from  each  of  the  three  nunUi  in  turn.  On 
nth  .'\pril  peace  was  mode  with  the  Florentines  and  Siena  en- 
joyed several  years  of  tranquil  prosperity. 

But  the  great  Western  schism  then  agitating  the  Christian 
world  again  brought  disturbance  to  Siena.  In  consequence  of  the 
dedaions  of  the  council  of  Pisa,  Florence  and  Siena  had  dedaied 
agahttt  Gregory  XII.  (1409);  LadisUus  of  Naples,  therefore,  at 
aiu^mrter  of  the  pope,  seised  the oiiportuBity  to  miUieincuriibaa 
00  Smmm  territory,  laying  it  waate  and  thnatening  the  city. 
The  Sicncw  wainiaineri  a  vjgowua  mitts  nee  tiD  the  death  of 
this  monardi  in  1414  freed  them  from  hb  attadcs.  In  1431 
a  fre^h  \yj.r  with  Florence  broke  out,  caused  by  the  latter*! 
attempt  ufx)n  Lucca,  and  continued  m  consequence  of  the 
Florentines'  alliance  with  \'enire  and  Pope  Eugenius  IV.,  and 
that  of  the  Siencse  with  the  duke  of  Milan  and  Sigismund,  king 
of  the  Ro:nans.  This  monarch  hultc'l  at  Siena  on  his  way  tO 
Rome  to  he  crowTie<l,  and  ni  eived  a  most  princely  welcome. 
In  1433  the  ojjposing  leaguc-s  signed  a  treal>  of  peace,  and, 
although  it  was  disadvant.tpi.-oiis  to  t  he  Siciiese  and  temptations  to 
break  it  were  frequently  urged  u|>on  them,  they  faithfully  adhered 
to  its  terms.  During  this  periiHi  of  comparative  tranquillity 
Siena  was  honourcsl  b\  the  visit  of  Pope  Eugct.ius  1  144.;)  and 
by  that  of  the  emperor  Frederick  111.,  who  came  there  to  receive 
his  bride,  Eleanor  of  Portugal,  from  the  hands  of  Bishop  Aeneas 
Sylvius  Piccolomini,  his  secretary  and  historian  (i4Sa).  This 
meeting  is  recorded  by  t  he  memorial  column  still  to  bis  seen  eaUddo 
the  Camollia  gate.  In  1453  hostilities  against  Florence  were 
again  rMUmed,  on  account  of  the  invasions  and  ravages  of  Siencse 
territory  committed  by  Florentine  troops  in  their  conflicts  with 
Alphonso  of  Napieii  wfaoitnoe  1447  had  made  Tuscany  his  bottle 
ground.  PeaoewaaonoeuKnepetchedup  with  Floreiioe  in  1454. 
Siena  was  next  at  war  for  several  yean  with  Aldobrandino 
Onhii,  count  of  PitigBewy  aad  with  Jaoopo  Pkcfaibi^  *ad 
suSered  many  disasters  from  the  treachery  of  its  geoermk.  About 
the  Mune  time  the  rqwblic  was  exposed  to  still  graver  danger  by 
the  oonsptracy  of  some  of  its  leading  citizens  to  seize  the  reins  of 
power  and  place  the  dty  under  the  suzerainty  of  Alphonso, 
as  it  had  once  been  under  that  of  the  duke  of  Milan.  But  the 
plot  came  to  liglit;  its  chief  ringleaders  were  beheaded,  an<l 
many  others  si  nt  into  exile  (1456);  and  the  death  of  .■Vlphons-i 
at  last  ended  all  danger  from  that  source.  During  those  critical 
times  the  government  of  the  state  was  strengthened  by  a  new 
e.vc-cutive  magistracy  called  the  bttHa,  which  from  1455  began 
to  act  independently  of  the  priors  or  consistory.  Until  then 
it  had  been  merely  a  jsrovisiona!  committee  annexed  to  the  latter. 
But  henceforward  the  Wij  had  supreme  jurisdiction  in  all  affairs 
of  the  state,  although  always,  down  to  the  fall  of  the  rc-]>ublic, 
nominally  preserving  the  character  of  a  magistracy  extraorrtinary-. 
The  election  of  Aeneas  Sylvius  Piccolomini  to  the  papal  chair 
in  1458  caused  the  utmost  joy  to  the  Siencse;  and  in  compliment 
to  their  illustrious  fcllow-citizcn  they  granted  the  request  of  the 
nobles  and  readmitted  them  to  a  share  in  the  gmremhicot. 
But  this  concession,  grudgingly  made,  only  remained  in  farce 
for  a  few  yean,  and  on  the  death  of  the  pope  (1404)  waa  reweked 
altogether,  save  fat  the  case  ol  nemben  of  the  Pkcolonhil  hone, 
who  were  decreed  to  be  #a^etn{aiid  were  aBowed  to  retain  all 
thdr  privileges.  Meanwhile  fresh  dacords  were  brewing  among 
the  plebeians  at  the  head  of  affairs. 

The  conspiracy  of  the  Pazzi  in  1478  led  to  a  war  in  which 
Florence  and  Milan  were  opposed  to  the  pope  and  the  king  of 
Naples,  and  which  was  put  an  end  to  by  the  peace  of  13th 
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March  1480.  Thereupon  Alphonso,  duke  of  Calabria,  who  was 
fighting  in  Tuscany  on  the  side  of  hi*  father  Ferdinand,  came 
to  an  agreement  with  Siena  and,  in  the  same  way  as  his 
grandfather  Alphonso,  tried  to  obtain  the  lordship  of  the  city  and 
the  recall  of  the  exiled  rebels  in  1456.  The  mwwAi  (to  whose  order 
noat  of  the  lebels  belonged)  f»vouied  bis  pretensions,  but  the 
r(|brMtffrf  mm  acainst  him.  Many  of  the  people  sided  with  the 
MWwM,  rose  ia  revolt  on  aand  June  1480  and,  aided  by  the 
doke'sMMiety,  reocgaoized  the  governmeDt  to  their  own  advent- 
age.  Dividing  the  power  between  thcirtwoordcrsof  thenincand 
the  people,  they  excluded  the  riformalori  and  replaced  them  by 
a  new  and  hctcrijj'i.  ni'ous  order  slyU'<l  the  d.i;i;r<-,i;t!/i,  composed 
of  nobles,  cxiii-.s  of  !4!;6  and  citi/tns  of  other  orders  who  had 
never  before  been  in  olTiie.  Hut  this  violent  and  perilous  ups«t 
of  the  internal  liberlie-.  of  tlie  repuhbc  did  not  last  long-  A  decree 
issued  by  the  Neapulium  kir.g  l  i-iHi)  depriving  the  Sienrse  of 
certain  territories  in  favour  of  Florence  entirely  alienated  their 
affections  from  that  monarch.  Meanwhile  the  motUe  of  the  nine, 
the  chief  promoters  of  the  revolution  of  1480,  were  expost-d  to  the 
growing  hatred  and  envy  of  their  former  allies,  :hc  monte  del 
P^Pelo,  wIm,  cooacioiu  of  Uieir  lupeiior  strength  and  numbers, 
BOW  iovght  to  cmdi  the  nnaeU  and  rise  to  power  in  their 
stead.  This  change  cf  affairs  waa  accomplished  by  a  aeries  of 
riots  between  7th  June  14S2  and  mUi  February  1483.  The 
monit  del  popdo  seized  the  lion's  share  of  the  government;  the 
riformalori  were  recalled,  the  aggregoti  abolished  and  the 
rwvesclii  coudemneJ  to  perpetual  banishment  from  the  govern- 
ment and  the  city.  Hut  "  in  pcr])etuo  "  w.is  an  empty  form  of 
words  in  those  turbuh  nt  ltah;in  republics.  The  nvvrsihi,  being 
"  fat  burghers  "  with  |>i.v...  rfiil  conne.xiuns,  abilities  and  tradi- 
tions, gained  incrcascis  stren>;ih  ami  ini'.uence  in  exile;  and  five 
years  later,  on  22nd  July  1487,  they  returned  triumphantly 
to  Siena,  dispersed  the  few  adherents  of  the  popcU  who  olTered 
reautance,  murdered  the  captain  of  the  people,  reorganized  the 
state,  and  placed  it  under  the  protection  of  the  Virgin  Mary. 
And,  their  own  predominance  being  assured  by  their  numeiical 
strength  and  iafliience,  they  accorded  equal  shares  of  power  to  the 
other  nmilj. 

Among  the  retuned  exiles  was  Pandotio  Petmcd.  cUef  of  the 

novtichi  and  soon  to  be  at  the  head  of  the  government.  During 
the  domination  of  this  man  (who,  like  Lorenzo  de'  Medici,  was 
surnamcd  "  the  Magnificent  ")  Siena  eiijo\e<l  many  years  of 
splendour  and  probi>erity.  We  use  the  term  "  domination  " 
rather  than  "  signory  "  inasmuch  as,  strictly  speaking,  Peirucci 
was  never  lord  of  the  state,  and  left  its  established  form  of  govern- 
ment intact;  but  he  excrcis<-d  despotic  authority  in  virtue  of  his 
Strength  of  character  and  the  continued  increase  of  his  personal 
power.  He  based  his  foreign  policy  on  alliance  with  Florence  and 
Fkanoe,  and  directed  the  internal  afiairs  of  the  state  by  means  of 
the  council  (colkgio)  of  the  baiia,  which,  although  occasionally 
reorganised  for  the  purpose  of  coocilialing  rival  factions,  was 
always  snbiect  to  wQt  He  likewise  added  to  his  power  by 
assuming  the  captainship  of  thedtygvard  (i49^,aod  later  by  the 
purchase  from  the  impoverished  commune  of  sevend  outlying 
castles  ( 1 507).  Nor  did  he  shrink  from  deeds  of  bloodshed  and 
revenge,  the  assassination  of  his  falhcr-in-law,  Niccol6  Borghcsi 
(1500),  is  an  inilcjlile  blot  u[)on  his  name.  He  successfully 
withstood  all  opposition  within  the  state,  until  he  was  at  last 
worsted  in  his  struggle  with  Ccsare  Borgia,  who  caused  his  ex- 
pulsion from  Siena  in  1502.  But  through  the  friendly  me<liation 
of  the  Florentines  and  the  French  king  he  was  recalled  from 
k»mshment  on  39th  March  1503.  He  maintained  his  power 
natil  his  death  at  the  age  of  sixty  on  21st  May  1512,  and 
was  interred  with  princely  ceremonials  at  the  public  expense. 
The  predominance  of  his  family  in  Siena  did  not  last  long  after 
bis  decease.  Panddfo  had  not  the  qualities  required  to  found 
•  dynasty  such  as  that  of  the  Me^.  Be  ladtcd  the  lofty 
intellect  of  a  Coumo  or  a  Lorenzo,  and  the  atmosphere  ot  liberty- 
loving  Siena  with  its  ever-changing  factions  ms  in  no  way  suited 
to  his  purpose.  Ili^  eldest  Son,  Borghcse  I'ctrucci,  was  incapable, 
haughty  and  exceedingly  corrupt ;  he  only  remained  three  years 
at  the  head  of  aflairs  and  fled  ignmniniously  in  1315.  Tlinnigh 


the  favour  of  Leo  X.,  he  was  succeeded  by  his  cousin  ^afftfllff 
Petrucci,  previously  governor  of  St  Angelo  and  afterwards  a 
cardinal. 

This  Petrucci  was  a  hitter  enemy  to  Pandolfo's  children. 
He  caused  Borghesc  and  a  younger  son  named  Fabio  to  be 
proclaimed  as  rebels,  while  a  third  son.  Cardinal  Alphonso, 
was  strangled  by  order  ol  Leo  X.  in  1518.  He  was  a  tyrannical 
ruler,  and  died  auddeniyinisas.  In  the  following  year  Oement 
VIL  insisted  on  the  recsli  of  Fabio  Petmcd;  but  two  yean  later 
a  fresh  popular  outbreak  drove  him  from  Siena  for  ever.  The 
city  then  pLiccd  itself  under  the  protection  of  the  emperor 
Charles  V.,  mat  id  a  magistracy  of  "ten  conscrxalors  of  the 
liberties  of  the  stale"  (December  1524),  united  the  different 
'  monii  in  one  named  the  "  I'lrnif  of  the  reigning  nobles,"  and, 
rejoicing  to  be  rid  of  the  his'  oi  'he  I'etrucri.  dated  their  public 
books,  lib  lihcrtnu  w.ir  L.  II.,  .ind  so  on. 

Thc  so-called  free  government  subject  to  the  empire  lasted 
I  for  twenty-seven  years;  and  the  desired  protection  of  Spain 
!  weighed  more  and  more  heavily  until  it  became  a  tyranny. 
The  imperial  legates  and  the  captains  of  the  Spanish  guard  in 
Siena  crushed  both  gDWUMsnt  and  people  by  continual  ex- 
tortions and  by  ondiw  biterfmneo  irith  the  functions  of  the 
tofio.  Charles  V.  passed  thnmi^  Siena  in  153$,  and,  as  in  nU 
the  other  dtles  of  enslaved  Italy,  was  recdved  with  the  greatest 
pomp;  but  he  left  ndther  peace  nor  liberty  behind  him.  From 
1 527  to  I S4S  the  city  was  torn  by  factfon  fights  and  violent  revolts 
against  the  norarhi.  and  was  the  scone  of  freqticnt  bl(X>dshed, 
while  the  quarrelsomeness  and  b.id  governmrnt  of  the  Sicncsc 
gave  great  dissatisfaction  in  Tuscany.  The  balia  was  rrcon- 
stitutc<l  several  times  by  the  im|>crial  agi  nts — in  1 5  50  by  Don 
Lopez  di  Soria  and  .'Vlphunso  Piccolomini,  duke  of  .Xnialt'i,  in 
1540  by  Granvella  (or  Granvelle)  and  in  154.S  hy  Don  Diego  di 
Mendoza;  but  government  was  carried  on  .'ts  badly  as  befOR,a]ld 
there  was  increased  hatred  of  the  Spanish  rule.  When  in  1549 
Don  Diego  announced  the  emperor's  purpose  of  erecting  a 
fortress  in  Siena  to  keep  the  dtisens  in  order,  the  general  hatred 
UmA  went  fn  Indignant  remonstrance.  The  historian  Orlando 
Mafanralti  and  other  special  envoys  were  sent  to  the  emperor 
in  1550  with  a  petition  signed  by  more  than  a  thoosand  dtisens 
praying  him  to  spare  them  so  terrible  a  danger;  but  thefr  mission 
failed:  they  returned  unheard.  Meanwhile  Don  Diego  had  laid 
the  foundation  of  the  citadel  and  was  carrying  on  the  work 
with  activity.  Theriupon  certain  Sienese  citizens  in  Rome, 
headed  liy  .\eneas  I'ictolomini  (a  kinsman  of  f'i\is  11.),  entered 
into  negotiations  wnth  the  agents  of  the  French  king  and.  having 
with  their  helj)  collected  men  and  money,  marched  on  Siena  and 
forcc<l  their  way  in  by  the  new  gate  (now  Porta  Romana)  on 
26th  July  1552.  The  townspeople,  encouraged  and  reinforced 
by  this  aid  from  without,  at  once  rose  in  revolt,  and,  attacking 
the  Spanish  troops,  disarmed  them  and  drove  than  to  tako 
refuge  in  the  dudd  (aSth  July).  And  finally  by  an  agneowat 
wfthCoBiniod«'Medid,dttke  of  Flofeoce,  the  ^Mabwda  were  sent 
itmvf  00  the  5th  August  155a  and  the  Sienese  took  possession 
of  their  fortress. 

The  government  was  now  reconstituted  under  the  protection 
of  the  French  agents;  the  halia  was  abolished,  its  very  name 
having  been  rendered  odious  by  the  tyranny  of  Spain,  and  was 
replacc<l  by  a  similar  magistracy  styled  otpilani  del  popolo  t 
rfj^i^imcnl:'.  Siena  exulted  in  her  recovered  freedom;  but  her 
sunshine  was  soon  clouded.  First,  the  emperor's  wrath  was 
stirred  by  the  influence  of  France  in  the  1  o'jnscls  of  the  republic; 
then  Cosimo,  who  was  no  less  jealous  of  the  French,  conceived 
the  design  of  annexing  Siena  to  his  own  dominions.  The  first 
hostilities  of  the  imperial  forces  in  Val  di  Chiana  (i  ss>->553)  did 
little  damage;  but  when  Cosimo  took  the  fidd  with  an  army 
commanded  by  the  marquis  of  Marignano  the  ruin  of  Siena 
was  at  hand.  On  36th  January  Marignano  captured  the 
forts  of  Porta  Camollia  (which  the  whole  population  of  Siena, 
including  the  women,  had  helped  to  construct)  and  invested  the 
city.  On  the  2nd  of  .\ugust  of  the  same  year,  at  Marciano  in 
\'al  di  Chiana,  he  won  a  complete  victory  over  the  Sicncsc  and 
Frtoeh  troops  under  Piero  Straasi,  the  Fhnentino  exile  and 
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aunlul  of  France.  McuwUle  Sbm  im  viifgiaHiVy  iMibged, 
■ad  ito  JnhibiUota,  Mrrifiring  evetythlng  for  tbeir  bcbved  cit  \ , 
BMlwHAwd  a  aiMt  honic  defence.  A  glotioin  record  «f  their 
mfferbgs  is  to  be  found  in  the  Diary  tit  Sozzini,  the  Sicncse 
hutorian,  and  in  the  Commentarks  of  Blaise  de  Monluc,  the 
French  reprcscnliilivc  in  Siena.  But  in  April  1555  ihc  town 
was  reduced  to  extremity  and  was  fi)rccd  to  1  apitulAlc  to  the 
emperor  and  the  duke.  On  Jist  April  the  .Sp,Liii5.h  troops 
entered  the  gates;  thenupon  inany  patriots  abandoned  the  cii.\ 
and,  taking  refuge  at  Muntalcino^  «»ft<Hfitfiffl  then  a  ihidow  v 
form  of  republic  until  1559. 

Cosiao  I.  da'  Medici  being  granted  the  investiture  of  the 
Sieneee  state  by  the  patent  of  Philip  U.  of  Spain,  dated  3rd 
Ji4)r  1557,  took  formal  ppMeidiw  of  the  dty  on  the  19th  of 
the  lazBB  month.  A  Ueutensnt-geoeral  «u  appointed  as  lepre- 
■entatim  «t  hb  authority;  the  cooacfl  of  tl«  Mia  was  recon- 
■tituted  with  twenty  oienlMi*  chooen  by  the  duke;  the  con- 
iiltory  and  the  general  comicfl  HHcleftln  existence  but  deprive*! 
of  their  political  autonomy.  Thus  Siena  was  .^ni.ex.-  I  t  >  the 
Florentine  state  under  the  same  niler  and  became  i^r.  iiUcKral 
part  of  the  grar.d-duc  hy  of  Tuscany.  Neverihek-ss  it  rLiaim-^l 
a  separate  administration  for  more  than  two  centuries,  until  the 
general  reforms  of  the  ^rand-duke  Pittro  I.copoldo,  the  Frencli 
domination,  and  finally  the  restoration  swept  away  all  dilTcrenccs 
between  the  Sicnese  and  l-'lorentine  systems  of  government. 
In  1859  Siena  was  the  first  Tuscan  city  that  voted  for  annexation 
to  Piedmont  and  the  monarchy  of  Victor  Emniand  II.,  this 
dodiioa  (voted  .«6tli  June)  beiiis  the  initial  step  towards  the 
unity  of  Italy. 


LiUrary  History. — The  lin-r.irv  liist<ir\-  of  Sien;i,  while  rccortiin 
no  gifts  to  the  world  equal  to  those  L>e(|ueathed  l>y  Klureiue,  an 
widmn  the  power  and  originality  by  which  the  latter  became  tl 
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I  of  Italian  culture,  can  neverthelena  boa»t  of  wme  illustrious 
names.  Of  thene  a  brirf  wimmar>',  b<-j{innins  with  the  department 
of  (jeocr.il  literature  and  passing  on  to  histon,'  and  srience,  iii  !iul>- 
ioine«l.  .Many  of  them  are  also  dealt  with  in  separate  articles,  to 
which  the  rviniiT  is  n  ferri'd. 

As  early  as  the  13th  centur>-  the  vulgar  tongue  was  already  well 
established  at  Siena,  hcini;  used  in  public  document*,  eummerci.d 
records  and  private  correKiiondence.  The  jxtets  AourishinK  at  that 
period  were  Folcacchiero.  Ce<:co  .Aiigiolicri  -a  humorist  of  a  very 
nigh  order — and  Bindo  llonichi.  who  ^x•loll^'cd  also  to  the  foltowint! 
eenttiry.  The  i  hipf  kI'Tv  of  liie  i.;[h  n  iitur\'  was  St  C.i* Iti-rine 
Hi  niriL  .is.i,  TIk-  year  of  her  1  le  illi  i  i  v  1 1  n  .r^  r  hat  of  the  Ijinh 
Uern.irdino  .^Ibizzcschi  Bcniarduio  ul  Siena^  a  popular  preacher 
who!«e  sermons  in  the  vulgar  tongue  are  models  of  style  and  diction. 
Tothe  15th  century  belong*  Aeneas  Sylvius  Picrolomlnl  (Plus  II.), 
humanist,  historian  and  pr>litical  writer.  In  the  16th  century  we 
find  another  I'iccoloniini  (.\lcx;indcr),  bishop  of  I'atras.  author  of 
a  curious  dialo-.;iie,  Pftla  hrllii  ircn«ii  tUUf  aonne;  another  luNhop, 
ClaudioTolonu'i.  clii>lr>miitist ,  |x "  l  iimi  philologist,  who  reviver!  the 
use  of  ancient  Lat  in  metres ;  and  Luca  Contilc,  a  writer  of  narratives, 
plays  and  poems.  Prose  fiction  had  two  representatives  in  this 
century* — Scipione  Barptisli,  a  writer  of  soine  merit,  and  Fietro 
Fortini,  whose  productions  were  trivial  and  indecent.  In  the  17th 
ccntur^'  wo  find  Luduvieo  .ScrKardi  (Uuinto  Setlano),  a  l^linist  ant) 
satirical  writer  of  much  talent  and  culture;  iiut  the  most  orijcinal 
and  brilliant  figure  in  Sicncse  literature  is  t;  it  i  f  :  iirolamo  Gigli 
(1660-1722),  author  of  the  (rtisMWiBo,  iorfii'ina  u»  Don  Pilone.  II 
VtcaMario  taurriniamo  and  the  Diario  tceUtiattUo.  As  humorist, 
scholar  and  philologist,  Gigli  would  take  a  high  place  in  the  literature 
of  any  land.  His  resolute  opfiosition  to  all  hypocrisy— whether 
rclixiousor  literary — exposed  hnn  to  merciless  psnsCtttion from  the 
Jesuits  and  the  l><!l.i  (  ruwan  .Aiadriny. 

In  the  domain  ol  hi-;or)-  we  have  first  the  "Id  Sienese  chronicles, 
which  down  to  the  14th  century  arc  so  confused  that  it  is  almo.it 
iaiposiiiUle  to  disentangle  truth  from  fiction  or  even  to  decide  the 
pcnonality  of  the  various  authors.  Three  t4th-century  chronicles^ 
attributed  to  Andrea  Dei.  .^gnolodi  Turn,  called  II  Grasso,  and  Ncri 
di  I>anati,arepul>li9lieit  m  .Muralori  (vol.xv.).  To  the  15th  century 
belonifs  thcchronicle  of  Alletcretlo  AUcxretti,  also  in  Murati>ri  (vol. 
xxiii.J;  and  during  the  s;\mc  [itriod  (lourishcd  Sigismondo  Tiiio  (a 
priest  ol  Siena,  though  liorn  at  Casliglione  Arctino),  whose  volumin- 
ous history  written  in  Latin  and  never  printed  (now  among  i  he  M  SS. 
of  the  Chigi  Library  in  Rome),  though  devoid  of  litemry  merit,  con- 
tains much  valuable  material.  The  l)cst  Siencsc  historians  belong  to 
the  t6th  century.  They  are  Orlando  Malavoiti  ( 1 5 15-15Q6),  a  man  of 
noble  birth,  the  most  trustworthy  of  all;  .Antonio  Bellanriati; 
,Mess.indro  Sozzini  di  Girolamo,  the  mniii  hetir  author  of  the  Diario 
ieil'  ultima  tuerra  senese;  and  Giugurta  Tommasi,  of  whose  tedious 
hirtery  ten  books,  down  to  1354,  have  been  pnbliabed.  the  rest  bciag 
stiUlaaaBiiacript.  TogetbenrttbthiashlnoriaBs^  most  aMwrioa 


the  learned  acfaohwsC^CittBfini(d.  1627),  Ulberto  Renvoglienti 
(d.  17.^3).  oneofMuratori'srorrespondentS,  and  Gio.  Antonio  Picci 
(d.  I  Jftiij,  author  of  hiatuiies  of  Pandolfo  Petrucci  and  the  uiahopric 
of  Siena.  In  the  same  category  may  be  clashed  the  librari.m  C.  F. 
C^ipeUi^  IjL  i^x)«aiithar  of  several  monographs  on  the  <irigin  of 
Stena  ana  die  oonstitHtioB  of  the  republic,  and  Scipione  Borsheai 
(d.  1877).  'hohas  Wt  a  pndmsatore  of  histoikal,  Magmpbieal  and 
bibbographical  studies  and  doniBWla. 


In  theology  and  phikwophy  the  most  distinguished  names  are: 
Bcrruirdino  Ochino  and  Lclio  and  Fausto  Soccini  <i6th  century); 

in  jurisprudence,  three  5iiKeini:  Mariiino  senior,  Hartolommco  and 
M.i.'ianojunior(i5thand  Ifithrcnturies);  and  in  i»)litiral  economy, 
-SiiUuslio  Bandini  (l6;j7-l76o),  author  of  the  Dtscorso  sutla  Ma- 
Ttmma.  In  pIqnaeuaajHHOtlMaamea  most  worthy  of  mention  are 
those  of  the  botanist  Pier  Antomo  Mattioli  (1501-1572),  of  Pino 
Mam  Gitbrielli  (1643-1705),  founderof  theaotdcmyef  ttePhyaio> 
cntics,  and  of  the  anatomist  Paolo  Maacagfli  (d.  I8>S)> 

Art.~\..v:7\  happily  designate*  Sicnese  painting  as  "  Lleta  scnola 
fra  lieto  ;«  [  ,1,)  '•  (  •  the  blithe  school  of  a  blithe  people").  The 
special  charaetcristies  of  its  masters  are  freshness  01  colour,  vivacity 
of  exp<reS8ion  .md  ilistinct 'jriginality.  Tlie  Sienese  achool  of  (uiinting 
owes  its  origin  to  the  influence  of  Bvzantinc  art;  but  h  improved 
that  art,  impreaaed  it  «-ith  a  special  stamp  and  was  lor  long  inde- 
pendent of  all  other  influences.  ConBc<)uently  Sienese  art  seemed 
almost  stationary  amid  the  general  progress  and  development  of 
the  other  kalian  schfxiU,  and  preservx^d  its  medieval  character 
down  to  the  end  of  the  l.sih  century,  when  the  influence  of  the  I'm- 
l.ri.in  ;iikI— til  .1  slighter  dei;ree  of  the  Florentine  schools  began  to 
iH;netratc  into  Siena,  followed  a  little  later  by  that  of  the  Lombard. 
In  the  13th  oentur>-  we  find  (  luido  (da  S(ena)>  oaiiler  of  the  well- 
known  Madonna  in  the  church  of  S  Domenico In  Siena.  The  titb 
century  gives  iis  L'golino,  Ducciudi  Buoninsegna,  Simonc  di  Martino 
(or  Meninii  ■.  Lippo  .\lcmmi,  I'ietroand  .\mbrogio  Lorenzetti.  Andrea 
di  Vanni  (txiinter  and  sr.itesnian  1.  H.irtulo  di  Fri-di  and  Taddeo  di 
Hartolo.  In  the  1 11  h  <x  iu  ..r\  wl- imm  i  l  imenito  di  Dartolo,  .S.tno  di 
I'ietro,  Giovanni  di  I'aulo,  Siefano  di  Giuvooni  (11  Sossetta)  aod 
.Nlattooand  Ben  venutiMli  Giovanni  BaitoU.  wheieUt  however,  ix:hind 
t  heir  contemporiiries  elsewhere,  and  made  indeed  but  Ettlc  progress. 
The  16th  Centura-  iKKists  the  names  of  B<»nuirdino  Fungai,  Cuithx-cio 
Coss,are!li,  ( .iiuomo  I'atchiarotto,  Girolamo  del  Pacchia  and  especi- 
ally Baldasj-are  Penu/i  ( "4''l-l537},  who  while  especially  celebrated 
for  his  frejj  IKS  ruid  studies  in  persjieclive  and  chiaroscuro  alMj 
an  architett  of  considerable  attainments  (see  RuME);  Gicrvanni 
Antonio  Bazzi,  otherwise  known  as  U  Sodwaa  (I477^l949)t  whO| 
liorn  at  Vereelli  in  Piedmont,  and  trained  at  Miha  In  the  ichoolof 
l.eonanloda  \  int  i,  came  to  Siena  in  1504  and  there  produced  some  of 
his  linest  w<J^k^■.  u  hilc  his  intluetue  on  the  art  of  the  plaoe  was  OOO- 
sider.il  le:  Utjna  nii  ii  Heccafumi,  otherwise  known  as  Michariao 
( 1 4'«i.  - 1  .v^o :.  rioi  ed  for  the  Midielaageicsque  dating  of  his  tkiftnii 
and  Francesco  Vanni. 

There  may  also  be  ment  ioned  man\'  stiilptnrs  :m\  .in  hiteets,  such 
as  Lorenzo  .Maitani.  architect  of  Orvieto  ciiliedral  (end  of  13th 
centur>') ;  Camaino  diCtesBWitinn ;  Tino  di  Camaino,  sculptor  of  the 
monument  to  Henry  Vfl.  in  the  Campo  Santo  of  Pisa;  Agostino 
and  .X.jnr.lo,  win.  in  i.^xo  rarv.d  the  fine  ton;b  iJ  Hi^hop  Guido 
■|.itl;iii  111  I  .';r  rai  l.M  lii.l  ii'  .\rr/.'i  i :  Lando  di  I'ii:  Ki  I  i  1 1  h  century), 
architect,  entrustetl  by  the  hicncsc  commune  with  tiie  proposed  en- 
largement o^  the  cathedral  ( 1 33')  J.  and  inThaps  author  of  the  famous 
(H>thic  reliquary  containing  the  head  of  S  Galgano  in  the  C'biesa  del 
Santuocio,  whicn,  however,  is  more  usually  attributed  to  Ugoliao  di 
Vieri,  author  of  the  tabernacle  in  the  cathedral  at  Orvisto;  CiaeopO 
(or  Jaeopo)  della  Querela,  whose  lovely  fountain,  the  FontC  Gais,  ui 
the  ri.i/j!.i  del  Campo  has  been  recently  restored;  Lorenso di PietTO 
(11  V'ecchietta),  a  pupil  of  Della  Quen  la  and  an  excellent  artist  in 
marble  and  bronze;  Francesco  d'.Antonio,  a  skilful  goldsniiili  <if  the 
16th  century-;  Francesco  di  Giorgio  Martini  (>43^iS02),  pointer, 
sculptor,  mditary  engineer  and  writer  on  art ;  Giaoomo  Coeaaiiellt 
(1501  century) :  and  Lo  Mariano,  sumamed  II  Marrina  (i6(h 
century).  WixKbcarx  ing  also  flourished  here  in  the  isth  and  i6th 
centuries,  and  so  also  did  the  ceramic  art,  though  few  of  its  products 
arc  prrser\'ed.  According  to  the  well-known  law.  however,  the 
kenaii«iin< e,  made  for  t he  jR'onle of  the  plains,  never  full)  timk  rotit 
in  Sieriii,  as  in  other  parts  of  Tuscany,  and  the  low  o(  its  independ- 
ence and  power  in  1555  led  to  a  suspension  of  building  activity,  which 
to  the  taste  of  the  present  d,iv  is  most  fortunate,  inasmuch  as  the 
baroque  of  the  17th  and  the  false  classicism  of  the  i8»h  centuries 
have  had  hardly  any  effect  here;  and  few  towns  of  Italy  are  so  un- 
spoilt by  restoration  orthc  addition  of  incongruous  modem  buildings, 
or  ptfMTve  so  tnanv  chanwteristics  and  s-)  much  of  the  real  >pirit 
(manifested  to-dav  in  the  grave  and  pleasing  courtesy  of  the  inhabi- 
tants) of  the  middle  ages,  which  its  narrow  aad  pictuicaoue  streets 
seem  to  retain.  Siena  is  indeed  unsurpassed  far  in  caaoiples  of  tjth 
and  14th  centur>-  Italian  Gothic,  whether  in  StOOe  Oris  brick. 

Sc-e  \V.  Hej  woud,  i)ur  Ladv  A  Ui^uil  and  lie  Pali»  f^na,  1899) 
and  other  works ;  K.  H.  Hobart  C  ust,  The  PavrmenI  Masters  of  Sima 
(l.ondrin.  T<)Oi):Langton  Douglas, //iifory  a/ .S"i>«a  (London.  10021; 
E,  G.  Gardner,  The  Story  of  Siena  (London,  1902);  St  CalhenneoJ  Siena 
(London,  1908):  W.  Ueywood  aad  L.  Oloatt,  Guide  to  Siena  (Siena, 
i6o3}iA.Jah»RiM0Bi.  jiim(Befvsino,  1904).  (C.  Pa.:T.  As.) 
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MIMfliWi.  'otk  of  tlw  sfc-ifii-  tribct  living  in  soutb-waat 
Abysainfo  near  the  Sudan  frontier,  who  daim  to  be  a  rcmnaBt 

of  the  pritnitivc  population.  TYuy  are  apparently  a  Hamitic 
people,  and  their  skin  is  of  a  yellowish  tint.  Their  women 
never  intermarry  with  the  Negroc-s  or  Arabs.  Sienet  jo  villages 
.iTc  u:.'j.i:iv  \y^iU.  o::  hilltops.  They  aro  ts  liidiMtiiaiikpaoplei 
skilful  jewellers,  weavers  and  smiths. 

8IENKIBWICZ.  HENRTK  (iS^h-  ),  Polish  novelist,  was 
born  in  1846  at  Wola  Okraeska  near  Lukow.  in  the  province  of 
Sicdlce,  Russian  Poland.  He  slu(li<<l  ]>h!los(>|<hy  :it  Warsaw 
University.  His  first  work,  ,1  liuniurous  novel  entiUed  .1  Fropkti 
in  his  own  Country,  ajijM-.-'.rcd  in  iS-j.  In  1H76  Siinkicwicz 
visited  America,  and  under  the  pseudonym  of  "  Lilwos,  "  con- 
tributed an  account  of  his  travels  to  the  Giizcla  Polska,  a  Warsaw 
newspaper.  Thenceforward  hia  talent  as  a  writer  of  historical 
noveU  won  rapid  recognition,  and  his  best-known  romance, 
Quo  Vttdis?  a  study  of  Roman  society  under  Nero,  has  been 
translated  into  more  than  thirty  languages.  Originally  pub- 
lished in  189s,  Quo  Vadist  waa  first  translated  into  English  in 
1S96,  and  drainatixed  versiona  of  it  liave  been  produced  in 
RngliMHi,  the  United  States,  Fnaoe  and  Germany.  RemailukUe 
powert  «f  lealiitk  deecriptiaii,  and  «  itrong  reiigioas  feeling 
wUcfa  at  timet  boiden  vpam  myvticilm,  chancteiixe  the  best 
nwk  of  Sienkiewic&  Hardly  Inferior  to  Quo  Vaiisf  in  popu- 
larity, and  superior  in  literary  merit,  Is  the  trilo^  of  novels 
describing  17th-century  society  in  Poland  during  the  wars  with 
the  Cossacks,  Turks  and  Swedes.  This  triloRj-  comprises  O^niem 
i  miffzem  ("  U'ilh  Fire  and  Sword,  "  I^ndon,  iSijo,  and 
1895),  Pclitp  I"  The  Deluj;e,  "  Boston,  Mass.,  1891)  and  Pon 
WoxixljcTdski  ("  I'.m  Micli.iel,"  Tx>ndon,  i.HoO.  .Among  other 
very  successful  novels  and  collections  of  tales  whiLh.  have  been 
lransi.T[e<l  into  Knglish  arc  Wt-  Dosmaiu  ("  Uith<iut  Dogma,  " 
London.  18.1J5;  Toronto,  iSyg!,  ./t-'fiif  muiykiinl:  notctU\"  Yanko 
thi^  Musician  .inrl  other  Stories,"  Boston,  M.iss.,  1H9O,  Knj'iijry 
("  The  Kni^r.l  .  the  Cross,  "  numerous  British  and  .American 
versions),  //uniu  ("  Hania,  ''  Ixindon,  1.S97)  .and  Ta  Tnecia 
("  The  Third  Woman.  "  New  York,  iSci."i).  Sienkiewicz  lived 
much  in  Cracow  and  Warsaw,  and  for  a  time  edited  the  Warsaw 
newspaper  Slotco;  he  also  travelled  in  England,  France,  Italy, 
Spain,  Greece,  Africa  and  the  East,  and  published  a  desciipiion 
of  his  jiMiuQfaln  AfidcB*  b  1905  he  Noeivod  the  Nobel  pilae  for 
Btcntuie. 

A  German  edition  of  his  collected  works  was  published  at  Gras 
(1906b  Ac.)i  and  hi*  biography  was  wiitten  in  Polish  by  P.  Chmiel- 
oaraU  Qjmbug,  1901)  and  J.  NowUbkl  (IMuiaw,  1901). 

mimUHS,  •  torn  of  Roaiaa  Pabad,  in  llie  gownyast  of 
XaliH,situated  on  theWaita,  no  m.  S.W.of  the  dty  of  Wamw. 

JPop.  (1897)  7019.  It  is  one  of  the  oldest  towns  of  Poland, 
founded  prior  to  the  introduction  of  Christianity,  and  was 
formerly  known  asSyra  orSyraz.  The  annals  mention  it  in  1 130. 
Several  srims,  or  diets,  of  PoLxnd  were  held  there  during  the  13th 
to  ijth  centuries,  and  it  was  a  wealthy  tuwn  until  nc.irl\  licilrii;.  Lfl 
by  a  tire  in  1447.  The  old  ca-stlc,  whiih  sutienNl  nimh  in  the 
Swedish  war  of  1701-1711.  was  destroyed  by  the  Germans  in 
1800.  There  arc  two  churches,  d.itinK  from  'he  i^th  and  14th 
Centuries  rcsfieclively. 

SIERO.  a  town  of  northern  Sp.\in,  in  the  province  of  Ovicdo,  on 
the  river  Nora,  and  on  the  Oviedo-Tritiesto  railway.  Pop.  (iQOo) 
22,503.  Siero  is  in  the  centre  of  a  fertile  agricultural  district,  in 
which  live-stock  is  extensively  reared.  There  arc  coal  mines  in 
the  neighbourhood,  and  the  local  industries  iikdude  tanning  and 
n.  iTiuta.  uires  of  soap,  coarse  linen  and  cloths, 

SIERRA  LEONE,  a  British  colony  and  protectorate  on  the 
west  coast  of  Africa,  It  b  bounded  W.  by  the  .\ilantic,  N.  and 
£.  by  French  Guinea  and  S.  by  Liberia.  The  coaal-line, 
fallowing  the  indentationn,  is  about  400  m.  in  length,  extending 
fnm  9*  I*  N.  to  6' 5^  li  It  indudes  the  penimila  of  Sknrn 
Leone— 35  m.  long  with  aa  awige  bnadth  of  14  m.— Sherbra 
Iriarolj  HI"!  PnnwiBB,  TNnftlf t  W^wtfU*  **hI  ^tflH"^  fttyw  hlirnds 
also  Tuner's  Peninsula,  a  narrow  strip  of  land  sonthwaid  ol 
Shcrbro  Island,  extending  in  a  S.E. direction  about  60  m.  Except 
in  the  Sierra  Leone  peninsula,  Sherbio  Island  and  Turner's 


Penmsula,  the  colony  proper  does  not  CKtend  Inland  to  a  greater 
dqtth  than  half  a  mile.  The  protectorate,  which  adjoins  the 
colony  to  the  north  and  cast,  extends  from  7'  N.  to  to'  N.  and 

from  10°  40'  W.  to  13°  W.,  and  has  an  area  of  rather  more 
than  30,000  sq.  m.,  being  alKiut  the  si7.e  of  Ireland.  [Vot 
map,  see  Fre.scii  Whst  .Aim  v  1  The  population  of  the 
colony  proper  at  the  1901  census  was  76,655.  The  popula- 
tion of  the  psotectonue  la  estimated  at  fma  1,000^000  to 
1,500,000. 

physical  features. — Sierra  Leone  is  a  wcll-watcre<!,  well-wooded 
ant!  generally  hilly  country.  The  coa!>t-Une  is  detply  indLiittil  in  its 
northern  poriion.  Ikie  ilie  tea  has  greally  ertxied  ihf  nurniiU 
regulvir,  harbourieM  line  ot  the  west  coairt  of  Alrica,  ftH-tiiinx  bold 
capes  and  ntmcrou*  iniei*  or  eatuaries.  The  Sierra  heooK  peninouU 
is  the  moet  •trikiag  result  of  thb  marine  action.  North  of  11  are  the 
Sierra  Leone  and  Scarcies  enluarie*;  to  rhe  »mith  is  Yawrv  B.iy. 
Then  in  7°  3"'  N.  Sherliro  Island  x*  reathi  d.  Thi-".  i-  smntMlcd  liy 
Turner's  PCnincula  (in  reality  an  idand).  The  seaward  fa<:e»  oi  t  hei« 
islands  KM  neifeetly  legMlsr  and  Jndfcaie  the  oriainal  continental 
coaat>Hn&  lliey  bave  men  detached  from  the  mainland  Tvirtl>  by 
a  marine  inlet,  partly  by  the  1ag<>"n-Iike  creek?  formetJ  by  the  rivers. 
In  the  Sierra  Leone  penin^uUi  the  hill-i  come  down  to  the  sea,  else- 
where a  low  coast  plain  extends  inland  30  to  50  m.  The  plateau 
which  furms  the  greater  part  of  the  protectorate  has  an  altitude 
varying;  from  800  to  3000  ft.  On  the  north-east  iK^rder  by  the  Ni^jer 
.soun  <  ^  arc  mountains  exce«iing  5000  ft.  The  most  fertile  parts  of 
the  prfitM  tiiralc  arc  Shcrbro  and  Mendlland  in  the  south-west.  In 
thi  !iiirili-wcst  the  district  Ix'twcen  the  Great  Scarcies  and  the  Kokell 
riv.  I-.  iH  li.ii  and  is  named  Hulliini  (low  land).  In  the  south-east 
iBirdmng  Lilx'ri.i  is  a  lit  it  o(  denselv  forested  hilly  country  extending 
50  m.  S.  to  N.  anil  very  >parsely  inhabited. 

The  hydrogrnphv  of  the  counlr>'  in  comparatively  xiniple.  Six 
large  rivers — 300  to  soo  n\.  long — rise  in  the  Kuta  Jallon  highlands 
in  or  iK'yond  the  northern  frontier  of  the  pf«tectorate  and  in  whi>le  or 
in  part  tr:iv<  rx-  the  country  with  a  (frntTal  S.W,  conrM':  the  Gnat 
and  Littli'  ^<  .iri  i< «.  in  the  north,  the  Rokell  an<l  Jon;;  in  the  centre 
and  the  Great  Bum  and  Siilima  in  the  south.  These  rivers  arc  navi- 
gable for  short  distances,  but  in  gem-ral  rapids  or  cataracts  mark  tboir 
middle  courses.  The  Great  Scarcies,  the  Rio  dos  Carcerea  of  the 
PortuRCie^.  rises  not  far  (ri>m  the  Muirre?  of  the  Scnf>>al.  Bctwce-n 
•j"  V'  and  9°  Ij'  N.  it  forms  the  lyHind.irA  tK'twn  n  "lie  protectorate 
and  French  Guinea;  below  that  point  it  is  wholly  in  British  territory'. 
The  Little  Scarcies  enters  Sierra  Leone  near  Vomaia,  in  the  most 
nonherly  part  of  the  protectorate.  Known  in  its  upper  course  as  the 
Kabba,  11  flow's  through  wild  rocky  country,  its  banks  in  place*  being 
900  ft.  high.  After  piercing  the  hills  it  runs  parallel  witn  the  Gicat 
Scarcies.  In  their  lower  reachefi  the  two  riv«T» — both  largi-  •■trranis — 
traver«  a  k  vel  plain,  !le|x^rat^^l  by  no  <ilistai  k-s.  Th<'  nvnt)-  the 
Little  Scarcies  is  20  m.  S.  of  that  of  the  Great  Scarci«:it.  South  of  the 
estuary  of  the  Scaicies  the  deep  inlet  kaonm  as  the  Sierra  Leone 
riwer  forms  a  perfeetly  safe  and  commodious  baitwur  aeeestible  to  the 
largest  At  its  entrance  on  the  swithern  shore  lies  Freetown. 

Into  the  estuary  flows,  U-~.idi-s  smalli-r  streams,  the  Rokell,  known 
in  its  upjier  courw  as  thf  S<-li,  The  bmail  estuary  which  separates 
Shcrbro  Island  from  the  mainland,  and  is  popularly  called  the 
Shcrbro  river,  receives  the  Ba>;ru  from  the  N.W.  and  the  Jong  river, 
whose  headstre.im.  known  ns  the  Taia.  PamponaaadSanden,  flow* 
for  a  considerable  di-tance  east  of  and  para  llel  to  the  Rokell.  The 
sources  of  the  Taia.  and  tho><-  of  the  (  •real  Bum,  are  near  to  those  of 
the  .NiRcr,  the  watcr>hed  Ix'twcen  the  coast  stream?  a:i.(!  the  Mrit 
basin  here  forming  the  frontier.  The  main  upper  branch  of  the  Great 
Bum  (or  Scwa)  rmr  is  caBsd  the  Bane  or  Bagfae  (white  river).  It 
flows  east  of  and  meie  dbcctly  Bouth  than  the  Tasa.  In  its  lower 
course  the  Bum  passes  through  the  Mendi  country  and  enters  the 
network  oi  la{;oons  and  creeks  separated  from  the  ocean  by  the  kM^ 
low  tract  of  Turner's  Peninsula.  The  main  laitoon  waterway  goc*  by 
the  name  of  the  Buiii  Kitia!!'.  rivir.  and  lo  the  mirth  opens  into  the 
Sherfirn  esttur)'.  Suithw.trd  it  widens  out  and  forms  Lake  Kaase 
(20  m.  kmg),  before  rrai  hing  the  ocean  just  north  of  the  estuary  of 
the  Sulhna.  The  Wanje  or  upjier  Kittam  join*  this  creek,  and  is 
also  conneete<l  with  [..ikf  Midi»  s.-.i,  a  sheet  of  water  adjacj-nt  to  Lake 
Kasse.  TheSulim.i  or  Moa  i'.a  nia|,-nili'>'nt  ptn'am  and  Hows  through 
a  very  fertile  country.  One  of  its  hcadstreams,  the  Meli,  rises  in 
French  Guinea  in  10*  w*  W.  9*  if  N.  and  flows  for  some  distance 
parallel  to  the  Infant  Niger,  but  in  the  opposite  direction.  It  ioins 
the  Moa  vHthin  Sierra  Leone.  The  main  upper  stream  of  the  Moa 
separates  French  Guinea  and  Liberia  and  enters  BritJah  territory  in 
lo"  40' W.  8°  20' N.  Only  the  lower  course  is  known  as  the  Sulima. 
Between  7°  40'  and  7°  20'  an-  lacustrine  reaches.  Si.v  miles  S.  of  ilie 
mouth  oi  the  Sulima  the  Mano  or  Bewa  river  enters  the  sea.  It 
lisM  in  Liberia,  and  bekm  7*  30*  N.  (anas  the  frontier  between  that 
fepublic  and  the  pro*  eci  orate. 

The  Siena  Xjenne  peninsiuUi,  the  site  of  the  oldest  British  settle- 
ment, lies  between  the  e»tuar>'  of  the  same  name  and  Yawry  Bay  to 
the  •OUlh.  It  i«  tra\-ef>«-<l  on  its  wawanl  fare  bv  hills  atlainiriir  a 
height  of  1700  ft.  in  the  Sn^ar  l.<iaf.  and  n<-arK  as  niiirh  m  .Nb  unt 
Herton  tarther  south.  The  hills  consist  of  a  kind  of  gramte  and  of 


Digitized  by  Google 


SIERRA 

beds  of  red  saiuistonc,  the  disintegnitioii  of  which  ha*  given  a  dark- 
oolourcd  fcrruginouii  soil  oi  moderate  fertility.  Sujltr  Xm(  i  - 
timbered  to  the  tup,  aiid  the  penin»uU  U  verdant  witn  abundant 
vccgntion. 

CUmate. — Tite  coast  landsarc  unhealthy  and  have  earned  for  Sierra 
Lconc  the  unenviable  rcpulation  of  hoing  "  the  white  man's  grave." 
I  hu  nuan  annual  tcmixraturu  t-^aUivi-  fki",  the  rainfall,  which  varies 
a  ^tfM  deal,  is  Irom  150  to  ibu  or  mure  inches  per  annum.  In  184^6 
no  fewer  than  aoj  in.  were  recorded.  In  1894  .  a  "  dry  "  yttf,  only 
144  in.  of  rain  fell.  In  no  otlier  part  of  Wert  Africa  is  the  rainfall  so 
heavy-  December,  January,  Fcbruar>'  and  March  are  practically 
rainier;  the  nin*,  b^inning  in  April  or  May,  reach  their  maxiinunt 
in  July.  .\ugui^t  and  ScplemIxT,  and  ra|)idly  diminish  in  Oi  t  :il«  r 
ami  iiitu  r.    During  the  dry  scasuti.  tthi-n  ihi-  i  U:v..ue  i:i  \it\ 

much  like  tlial  of  the  West  Indies,  there  cxrcur  U-rrible  tornadoi-* 
and  long  period*  of  the  harmattan — a  north-east  wiaiL  dfy  and 
dcsiccatuw,  and  carrying  with  it  from  the  Sahara  dovdaflf  iwdust. 
which  tailon  dcfignate^'  nnakca."  The  daacen  o(  the  dimate  arc 
much  lew  lo  the  interior:  40  or  90  m.  mland  Ae  eouatiy  it  tolcnble 
for  Europeans. 

Flora.— Ihc  <  hararf eristic  tlBB  of  the  coiist  di.'tlrirU  is  the  oil- 
palm.  Other  palm  trees  found  are  the  date,  bamboo,  palniyn,  coro 
and  dam.  The  coast-line,  the  creeks  and  the  lowar  cninaa  of  the 
rivers  are  lined  with  mangroves.  Large  areas  are  covered  with 
bruihwood,  among  whirh  are  scattered  baobab,  shea-butter,  bread 
Imit,  coflrwoofi  and  mlk-cotton  trees.  The  forests  contain  valuabU- 
timber  trees  such  as  .-Vfrican  oak  or  teak  iOldfittdia  Afncana).  rosc- 
wikkI.  ilxjny,  tamariiul,  camwood,  ij-:iu:n — wlmw.'  wiiod  ri-.sists  the- 
attacks  of  termites — ami  the  tiilmijah  or  brimstone  tree.  The 
frankincense  tree  {DanirlUa  thurifrra)  reaches  from  50  to  150  ft.,  the 
negro  pepper  (Xyiopia  Aeikiofnca)  grow*  to  about  60  ft.,  the  fruit 
bJat  MM  bgr  the  nttivea  as  pepper.  There  are  also  found  the  black 
pepper  pladt  (Fittr  Cluiu),  »  cliinhing  plant  abundant  in  the  moun- 
tain districts;  the  grains  of  ]i;irii<)i-i-  or  nKloRiicta  p<pp<"r  plant 
(A'Knmum  Mfleguelti:  .iiul  uthcr  Anu'mumi  »hiw  ltu:l-,  .'.re  prized. 
OC  the  Ap<x-yna«»ae  the  rubber  pbnts  arc  the  most  important. 
Both  LamMpkia  fiorida  and  Loiidclpliia  VKahensis  are  found.  Of 
several  fibre-yielding  plants  the  Mxailed  aloe*  of  the  orders  Amaryl- 
lidaccae  and  Liliaceae  are  common.  The  kola  {Ceh  acttmimttta)  and 
the  bitter  kola  {Gordnia  e«la),  the  last  having  a  frtiit  about  the  sice 
of  nn  apple,  with  a  flavour  like  that  of  green  coffee,  arc  common. 
01  yukling  shrubs  and  plants  camwood  and  indigo  may  bo 
m«ntiune<l;  of  those  whence  gum  is  obtained  the  copal,  aracia  and 
African  tragacanth  [Slereulia  fratacoHlha).  Besides  toe  oil-p.'ilm,  oil 
is  obtained  from  many  trees  and  sJirubn,  such  as  the  benni  oil  plant. 
Of  fmh  trees  there  are  among  others  the  blood-plum  {Haematoilaphis 
BorivO  with  deep  crimMm  fruit  in  grape-like  clusters,  and  the  Sierra 
Leone  peach  {.Sarcocrphaius  ncuUnlus).  The  coffee  and  cotton  plants 
are  indigenous:  of  grasses  there  are  vurioiis  kimU  <i(  millet,  includiut; 
Patpaium  exile,  the  to-called  hungr>'  rice  or  Sierra  Leune  millet. 
Ferns  are  abuiidant  in  the  flwnlMa.  Bright  ooloimd  liowm  arc 
■Hncwhat  rate. 

fauna.— The  wild  animals  include  the  elephant,  still  f<mn(l  in  large 
numbers,  the  leopard,  panther,  i  himianzee.  grey  monk' vn.  unit  lone 
of  various  kinH^.  the  butTalo.  wild  1:"k,  hush  goat,  hush  pij;.  sloth, 
civet  an  !  ?-|uirrcl.  The  hippo|yjtamus,  manatee,  criK'oilite  anil 
beaver  are  found  in  the  rivers,  and  both  land  and  fresh-water  i<inui9«'» 
ne  Comnum.  Serpents,  es^xxially  the  boa-constrictor,  arc  numerous. 
Chameleons,  lizards  and  iguanas  abound,  a*  do  frogsi  and  toads. 
Wild  birds  are  not  very  common ;  amonp  them  are  the  hawk,  parrot, 
enrl.  woodpecker,  kingftslier,  green  ptgeon,  African  magpie,  the 
honey-BuckcT  and  canary.  There  are  .nlso  wild  duck,  pecsc  and  nthrr 
water  fowl,  hawk's  bill.  Laggcrhead»  and  jxirl rii'.^;< Mu-.i, .  ii  k 
lermitCK,  bees,  ant*,  centipedes,  millipedes,  locusts,  grasshopix  . 
butterflies,  dragonflics.  saadfliea  and  spiders  are  found  in  immense 
numbers.  Turtle  are  commmi  00  the  touthcm  ooaat-line,  sand  and 
mangrove  oysters  are  plentifaL  Fiik  abouads  UBong  the  ooounon 
kinds  are  the  bunga  (a  sort  o(  hccrin().  ilmtai  giejr  flMdlet aad  tarpon. 
Sharks  infest  the  eKuarian, 

/wtaWwrff.— Siena  Leone  is  inhabited  bf  wioiis  bckto 
tribes,  the  chief  being  the  Timni,  the  SulisM,  the  Sun  and  the 
Uandi.  From  the  Mcndi  district  many  curious  steatite  figures 
wUcb  h^d  l>ccn  buried  have  been  recovered  and  arc  exhibited 
in  the  Bntisli  .Muieum.  1  hey  show  considerable  skill  in  carving. 
Of  semi-negro  r.ices  the  Tula  ir.hahit  ihc  region  of  the  Scarcics 
Freetown  is  peopled  by  di.^Liulants  of  nearly  cverj'  negro  tribe, 
anr!  a  distinct  tyjic  known  a.s  the  Sierra  Leoni  has  l>ccn  evolved; 
iheir  language  is  pidgin  English.  Since  ivx>  a.  considerable 
number  of  Syrians  have  settled  is  the  country  as  traders.  Most 
of  the  negroes  are  pagans  and  each  tribe  has  its  secret  societies 
and  fetishes.  These  are  very  powerful  and  are  employed  often 
for  beneficent  purposes,  such  as  the  regulation  of  aKricuIturc 
and  the  palm-oil  indtistry.  There  arc  many  Cbri.sti.in  converts 
(chiefly  Angllcana  and  Wcsl^yans)  and  Mabommedana.  Id  the 
piotectnrate  an  some  Mahommedan  tiib«»Miar  instance  the 
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Si;  ■•;  The  majority  of  the  Sierra  Lconis  are  nominally  Christian. 
Till  lji;.ipean  (vuptilalion  numbers  about  500. 

lawns. —  Besides  Freetown  (g.v.)  the  capital  (pop.,  lyoi, 
34.463),  the  most  import. int  tonus  for  European  trade  arc  Uontbe, 
the  port  of  Sherbro,  l^ort  Loklto,  at  the  bead  of  the  navigable 
waters  of  a  stxean  emptying  itself  into  the  Sierra  Leoae  cstuaiy, 
and  Songo  Town,  30  m.  S.E.  of  Freetown,  with  which  it  is  con- 
nected by  railway.  In  the  interior  are  many  populous  oenlies. 
The  most  noted  is  Faiaba,  about  190  m,  N.E.  of  Freetown  on  the 
Fala  river,  a  tributary  of  the  Little  Scarcics.  It  lies  about  1600  ft. 
above  the  sea.  Faiaba  was  founded  li  v.ar:!;,  tin  t  rid  of  '.lie  :Mh 
century  by  IheSulima  wiio  revolted  Iruiu  Llic  M.iiioii;iiieduti  1-uia, 
and  its  warlike  iiiliabitaius  s<xm  att.'iined  supremacy  over  the 
neighbouring  villages  and  country.  I. ike  many  of  the  native 
towns  it  is  surrounded  by  a  loopholed  wall,  with  flank  dciVnces  lor 
the  gales.  The  town  is  the  meeling-placc  of  many  trade  routes, 
including  some  to  the  middle  Niger.  Kambia  on  the  Great 
Scarcies  is  a  place  of  some  importance.  It  can  be  reached  by 
boat  from  the  sea.  On  the  railway  running  S.E.  from  Freetown 
arc  Rotifunk,  Mano,  and  Bo.  towns  which  have  increased  greatly 
in  importance  since  the  building  of  the  railway. 

Agriculture  and  Trade. — Agricuhua*  is  in  a  backward  condition, 
by.  IS  lx■in^;  dLvtloiJcd.  The  wealth  of  the  country  consists,  however, 
chietty  in  it»  indigenous  tree*  of  economic  value — the  oil-palm,  the 
kola-nut  tree  and  various  kinds  of  rubber  plant*.  chicAy  the  Latd- 
olphta  owaritHtit.  The  crops  cultivated  arc  rice,  of  an  eaceUant 
quality!  casHVa.  maize  and  ginger.  The  cultivation  of  coffee  and  of 
native  tobacco  ha*  been  praclicully  abandoned  as  unreniunerative. 
The  su^r  cane  is  grown  m  small  (juantities.  The  pinper  is  grown 
mainly  m  the cokmy  pro; H  f.  .Minor  prcxiucts  are  1 -en ni  seeds,  jxpfjcr 
andpuasava.  Theoil-(>alm  and  kola-nut  tree  are  especially  abundant 
in  the  Sherbro  district  and  its  hinterland,  the  Mcndi  COuatiy.  TIm 
palms,  though  never  planted,  arc  in  practically  unlimited  numbcn. 
The  nut*  are  gathen-d  twice  a  year.  Formeriy  groundnuts  weie 
largely  cultivated,  but  this  indu-itry  hsisbeen  superseded  hy  expotta 

from  India  It-s  place  has  Itecn  taken  to  some  extent  by  the  extrac- 
tion (Jt  :  111  !  ■!  r. 

Thc  cotton  plant  ^ows  freely  tlirouKhoul  the  jnotei  t orate  and  the 
cloth  manufactured  is  of  a  superior  kind.  Exotic  varieties  of  cotton 
do  not  thrive.  Kxperimcnts  were  made  during  iqoj-1906  to  intro- 
duce the  cultivation  of  Egyptian  and  American  varieties,  but  they  did 
not  succeed.  Cattle  arc  numerous  but  of  a  poor  breed;  horses  do 
not  thrive.  The  chief  export  is  [ulm  kernels,  the  amount  of  palm  oil 
ex|«)rted  being  ccmiparatiwl;,  .sU(;ljt.  \i  .vt  to  palm  prcniucts  the 
most  valuable  articles  cxixM-ted  are  kola-nut» — which  go  largely  to 
neighbouring  French  colonics — rubber  and  ginocr.  The  imports  are 
chiefly  text  iles,  food  and  spirits.  Nearly  three-fourths  of  the  imports 
come  from  Great  Britian,  which,  however,  takes  no  more  than  some 
35°,,  of  the  exports.  About  lo'^  ,  of  the  exiwrls  to  other  Uriii-h 
\\f  st  .'Vfrican  colonies.  ( -ermany,  which  has  but  a  small  share  of  the 
irnjiort  ttaile.  i-iki  ^  abiiui  45 '  ,  of  the  exports.  The  value  of  the 
trade  increased  in  the  ten  years  I89&-I9as  from  £943,000  to 
£1,265.000.  In  190B  tiie  importa  wei*  valMaat  £113,700^  tlie  ck> 
port,-!  at  £73<i.7oo. 

The  development  of  commerce  with  the  lid»  rSjgioas  ncirth  and 
east  of  the  protectorate  has  been  hindered  bjT  the  dlvemion  of  trade 
to  the  French  pi^rt  of  Konakrv .  which  in  IQlo  was  placed  in  railway 
co:ninuiucali<)n  with  ;lir  iipjHT  .Ni>;ir.  .Mijreovcr,  the  main  trade 
mad  from  Konakr>-  to  the  midille  .Niger  skirt*  the  N.E.  frontier  of  the 
protectorate  for  some  distance.  Simra  Leooe  i»  thttS  fotccd  tolook 
to  its  economic  development  within  the  bound*  of  the  protectorate. 

CommumkaHmu. — Internal  communieadan  I*  Mfldeted  difficult 
by  the  dcnscncss  of  the  "  bu»h  "  or  forest  country.  The  riven, 
however,  afford  a  means  of  bringinK  cniinlr\'  produce  to  the  seaixirts. 
.•\  railway,  st.itc  owned  and  the  first  laiilt  in  British  We-t  Africa, 
runs  S.E.  from  Freetown  through  the  fertile  districts  <^  Mcndiland 
to  the  Liberian  frontier.  Begun  in  1N96,  (he  line  reached  Ho  (136  m.) 
in  the  oil-palm  district  in  K^oj.  and  was  completed  to  Baiima,  15  m. 
from  the  l.ilierian  frontier— total  length  2H  m. — in  1905.  T]he 
gauge  throughout  !*  7  ft.  6  in.  The  line  cost  about  [4300  per  mile, 
a  total  of  nearly  fl."00,ooo.  Tramways  and  "  feeder  roaos"  have 
bet'ii  liiiilt  to  connect  various  places  with  the  railway;  OOS  auch 
road  goes  from  railhead  to  Kailahun  in  Liberia. 

Tehgraphic  oommuniration  with  Europe  wa*  e»tablished  in  1886. 
Steamers  run  at  regular  intervals  heiween  Freetown  and  Liverpool, 
Hamburg,  Havre  and  Marssiliea.  In  the  tan  yean  ill99-i90S  the 
tonnage  of  sMppiag  entered  and  cleared  rose  fmn  i,iti,oao  to 
2,04^1100. 

.  Iiimi'ri  'i'.'a/ii-n.  Revenue,  eft. — The  country  is  administered  aS  a 
crown  colony,  the  governor  lietng  assisted  by  an  executive  and  a 
legislative  council;  on  the  last-named  a  minority'  of  nominated  un- 
o^ial  members  have  scats.  The  law  of  the  colony  i*  the  common 
law  of  Engtend  modified  by  local  ordiaances.  Theteiaadennmina- 
tional  lystiem  of  primary  and  higher  education.  The  scboob  am 
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impected  by  government  and  receive  grants  in  aid.  In  1907  there 

were  75  as»i«t''<l  (.■lcment,iry  schtxjls  with  nearly  8000  srholars. 
Furah  Bay  Colk-^ic  is  alhli.iiid  tn  Durham  rnivcrsity.  There  is  a 
Wfilcyan  Thctjlogioal  ('iillt  ijr ;  ,1  i^overnnu  ni  m  h<Kil  'c'tablishfil 
1906)  at  Bi>  lor  tin:  sons  of  chiefs,  ;ind  the  1  ho  mas  Agricultural 
Academy  at  Mabang  ((ounded  ia  by  a  be(|uei>t  o(  £60,000  fruin 
S.  B.  Tboniaa,  «  Si«m  IxmUn).  Since  1901  the  govenment  has 
provided  leparale  achools  for  Mahonuaedans.  Revenue  is  largely 
aefi\'ed  from  customs,  especially  from  the  duties  levied  on  spirits. 
In  the  protectorate  a  house  tax  is  {npoMd.  In  1899-1908  revenue 
increased  from  £168,000  to  £}2I,O0O,  and  the  exix:n<liture  from 
£14^,000  to  1^41,000.    In  1906  there  was  a  pubiiL  iluhl  (jf  £i,J7i).tKX). 

Freetown  is  the  headquarters  of  the  British  arniy  in  West  Africa, 
and  a  force  of  infantry.engineers  and  artillery  is  nuintaimKl  thsiSk 
The  colony  itaHf  provides  a  battalion  of  the  weit  Affkan  Frontier 
Force,  a  body  responsible  to  the  Colonial  Office. 

The  prote<-iorate  is  dividenl  (or  adminiistrativc  purposes  into 
distriet*,  each  umicr  a  F.uroiiean  commissioner.  Throii^h'jut  the 
pfiitectoratc  native  law  i".  administered  by  native  couri-.  Mil  ;ri  1 
to  certain  modifiealions.  Native  courts  may  not  deal  with  murder, 
witchcraft.  canaibalilA  or  slavery.  These  casts  mn  tried  by  the 
diitrict  oommiidoners  or  referred  to  the  saprcaic  court  at  Freetown. 
The  tribal  system  of  Koverament  is  waiwuined,  tRd  the  authority 
of  I  he  chiefs  na  s  been  st  rensthcued  liy  the  British.  IXmieatIc  slavery 
is  not  interfered  with- 

ffu/ory. -  Sierra  Leone  (in  the  original  Portuguese  form 
Sierra  Lcona)  was  Itnown  to  its  native luabitants  as  RomarutiK, 
«r  the  JdouQtain,  aad  leceivcd  the  cuneut  denimmion  from  the 
FumniMM  diiLBWiM'  Pecbo  dcSutim  (i4i6a},«ttKeiiaci»iiAl  of 
the  "  lOD-like  "  thunder  oe  iu  hai<topa,  «r  to  a  baded  loem- 
bb«ee«f  tbeawuntainatothefomofalioii.  Here,  aa  elsewhere 
•kmg  Uie  coast,  tJw  Portuguese  had  "  factoriea  ";  and  though 
Done  existed  when  the  British  took  possession,  some  of  the  natives 
callcii  rhcmwlves  Portug  :!  ■.■■.r.A  claimed  desceiK  from  colonists 
of  that  nation.  An  EnKli-.h  fort  was  built  <m  Hance  Island  ii\  the 
Sierra  Lconc  cslu.iry  towanb  the  close  of  the  17th  ccniiiry,  but 
was  soon  afterwards  abandoned,  though  lor  a  lonR  period  the 
estuary  was  the  haunt  of  siavcrs  and  i):ralcs.  Knglish  traders 
were  established  on  R.incc  and  the  Banana  islands  as  long  as 
thealave  tr.idc  was  legal.  The  existing  colony  has  not,  however, 
grawn  out  of  their  establishmcnt.s,  but  owes  its  birth  to  the 
pfaflantlnopists  who  :iought  to  allc\'iate  the  lot  of  those  negroes 
who  were  victims  ol  the  tiafficin  human  beinct.  In  1786  Dr 
Houy  SmealhiBBii,  who  had  lived  for  four  yean  am  thie  irait 
eoaat,  piapoaed  a  adiemc  for  foondiag  OB  the  panlaaafat  a  ooloajr 
for  negroes  diKbatfed  frmn  the  anay  and  navy  at  the  dose  of  the 
American  War  of  bidependence,  as  well  as  for  numbers  of  run- 
away slaves  who  had  found  an  asylum  in  London.  In  1787  the 
Suit  lenient  was  begun  with  400  negroes  and  60  Europeans,  the 
whiles  being  mostly  women  of  abandoned  character.  In  the 
year  following,  17SS,  Ncmhana,  a  Timni  chief,  sold  a  strip  of  land 
to  Captain  John  Taylor,  R.K.,  for  the  usic  of  the  ''  free  communiiy 
of  settlers,  their  heirs  and  succeiisors,  lately  arrivcii  fror:;  KuKlarxl, 
and  under  the  protection  of  the  British  government."  Uwing 
mainly  to  the  utter  shiftlcssness  of  the  settlers  and  the  great 
mortality  among  them,  but  portly  to  an  attack  by  a  body  of 
natives,  this  first  attempt  proved  a  eooqilete  fiuluie.  In  1791 
Alenader  Falooobtidfe  (formerly  •  angeoa  on  board  sfatve 
•bipa)  coOected  tlie  anviving  fugitives  and  Jatd  oat  a  new  settle* 
aunt  (Gnaville's  TD«a}|  and  the  fwomoiat  of  the  enteiprise— 
Granville  Sbaip,  Winhun  iraberforce.  Sir  Richard  Carr  Glyn, 
&c. — hitherto  known  as  the  St  George's  Bay  Company,  obtained 
a  charter  of  incorporation  as  the  Sierra  Leone  Company,  with 
Henry  ThornUm  as  chairman.  In  170;  John  Clark.son,  a  lieu- 
tenant in  the  British  navy  and  brother  to  Thomas  Clarkson  the 
slave  trade  abolitionist,  broujjht  'o  the  cnlon\-  iioo  negroes 
from  Nova  Scotia.  In  1794  the  .settlement,  which  had  been 
again  transferred  to  its  original  site  and  named  Freetown,  was 
plundered  by  the  French.  The  governor  at  the  time  was  Zarhary 
Macaulay,  father  of  Thomas  Babington,  Lord  Macaulay.  In 
1807,  when  the  inhabitants  of  the  colony  numbered  1871,  the 
csmpany,  which  had  encoontcred  many  tSfficidtite,  transferred 
tta  rights  to  the  crown.  Hie  skvcttadt  bandog  bi  the  same  year 
been  declared  illegal  by  the  Bitttsh  parliament,  daves  captured 
by  British  vessels  in  the  neighbouring  seas  were  brought  to 
Reetown,  and  thus  the  population  of  the  colony  grew.  Its 


development  was  hampered  by  the  frequent  changes  in  the 
governorship.  Sydney  Smith's  jest  that  Sierra  Leone  had  always 
two  governors,  one  just  arrived  in  the  colony,  and  the  other  just 
arrived  in  England,  is  but  a  slight  cxaK>,'cr.»ii(jii.  In  l\\cnly-two 
years  (1792-1814)  there  were  seventeen  changes  in  the  governor- 
ship. After  that  date  changes, although  not  quite  so  rapid,  were 
still  frequent.  Several  of  the  governors,  like  Zachar>'  Alacaulay, 
Cohnd  Diion  Denham,  the  explorer,  and  Sir  Samuel  Rowe, 
were  men  «f  dfatinctioit  Colonel  Dcnham,  after  administaing 
the  coloBj  for  Sve  weeks,  died  at  Pteetown  of  fbver  w  the  «th 
of  June  1838.  Sir  Charles  McCarthy  was,  however,  governor 
for  ten  years  (1814-1824),  an  unprecedentied  period,  during 
which  he  did  much  for  the  devetopment  of  the  country.  Sir 
Charles  fell  in  battle  with  the  Asbanti  on  the  21st  of  January 
i  Whilst  the  governors  found  great  difficulty  in  building 
u|>  an  industrious  and  agricultural  community  out  of  the  medley 
of  .Africans  brought  to  Sierra  Leone,  they  had  also  to  contend 
with  the  illicit  slave  trade  which  ilourishc<l  in  jilaces  dose  to  the 
colony.  To  sio[i  the  traffic  in  Sherbro  Island  tlcneral  Charles 
Turner  concluded  in  1825  a  treaty  with  it.s  rulers  putting  the 
island.  Turner's  Peninsula  and  other  places  under  British  pr^ 
tection.  (This  treaty  was  not  ratified  by  the  crown,  but  was 
revived  by  another  agreement  made  in  188a.} 

At  this  time— i8s6— neasuRs  vere  taken  to  eanre  that 
the  iibented  slaves  shouM  hscems  asif-eivimtlns. .  Many 
ceboista  look  to  tiad^  and  aetwithstandhit  Bnmewaa  collislBna 
with  iteii^bourtng  ttibea  the  settlement  attained  a  measure  of 
prosperity.  Among  the  leading  agents  in  spreading  civilization 
were  the  missionaries  sent  out  from  1804  onwards  by  the  Church 
Missionary  Sociel  v  I>rs[iiie  tiie  .luviciyof  the  British  govern- 
ment not  to  increase  thi  :r  res[Minsibilities  in  West  .Africa,  from 
lime  to  time  various  s.mall  territories  were  purch:tscd,  and  by 
1SS4  ail  the  land  now  forming  the  colony  had  been  acquired. 
The  Los  Islands  (t/  f.)  which  were  ceded  by  the  natives  to  Great 
Britain  in  1818  were  transferred  to  France  in  1004.  In  1866 
Freetown  was  made  the  capital  of  the  new  general  government 
set  up  for  the  British  settlements  on  the  West  Coast  of  Africa 
(comprising  Sierra  Leone,  Gambia,  the  Gold  Coast  and  Lagos, 
each  of  wliich  was  to  have  a  legislative  comdl).  In  1874  the 
Gold  Coaat  and  I«BM  were  detadwd  from  Slenft  LooiM^  and  the 
Gambia  iaim 

British  influence  was  gnduaOy  extended  over  the  "-1H*M, 
chiefly  with  the  object  of  suppressing  intertribal  wata^  wUdi 
greatly  hindered  trade.  In  this  work  the  British 
authorities  enlisted  the  services  of  Dr  Edward  \V.  JJj'^, 
BIyden  (a  pure-blooded  negro),  who  in  187J  visited  laMtni. 
Falaba  and  in  i.S7i  Timlxj,  both  semi-Mahommedan 
Countries,  being  cordially  received  by  the  ruling  chiefs.  Falaba — 
which  had  bc-en  visited  in  :86<3  by  Winwood  Re.ideon  hi.s  journey 
to  the  Niger — came  definitely  under  British  protection,  but  Timbo, 
which  is  in  Futa  JaUon,  was  allowed  to  beeame  French  territory 
through  the  supineness  of  the  home  government.  The  area  for 
expansion  oo  the  Borth  was  in  any  case  limited  by  the  French 
Guinea  settkncata.  awl  on  the  sooth  the  tenitaty  of  Ijbctja* 
hemmed  in  the  ctkmf.  In  the  east  sad  nortb^aat  British 
offioeis  also  found  themselves  regarded  as  trespassers  by  the 
Frendt.  Hie  necessity  for  fixing  the  frontier  !n  this  direetioa 
was  cmphasi7.cd  by  the  Waima  incident.  Both  French  and 
British  military  expeditions  had  been  sent  against  the  Sofas — 
M<is!ctii  mercenaries  who.  v'.niier  the  rhieftainship  of  I'"u]."is  or 
M  Lii'iliiSos  like  Samor,',  ravaged  the  hinterland  both  of  Sierra 
I  .  Mill  and  French  Cniinea.  On  the  23rd  of  December  iSo  ]  a 
British  force  was  encamped  at  Waima.  At  dawn  it  was  attacked 
by  a  I'Vench  force  which  mistook  the  British  troo|>s  for  Samory's 
Sofas  (save  the  ofTicers  the  soldiers  of  both  parties  were  negroes). 
Before  the  mistake  w.ts  discovered  the  British  had  lost  in  killed 
three  officers— Captain  E.  A.  W.  Leody,  Lieut.  R.  £.  Liston 
and  Ueut.  C.  Wroughton— and  seven  men,  besides  eighteen 
enuaded.  The  French  also  suffered  heavily.  Ilieir  leader  Llent. 
Maiita  was  brought  into  the  British  camp  mortally  wounded, 

'  The  Angto-Liberian  frontier,  partl>  defined  by  tiaaty  In  t885i 
was  not  delimitated  until  1903  (^sw  Libeua). 
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and  was  buried  by  the  British.  Steps  were  taken  to  prevent  the 

occurrence  of  any  further  conflicts,  and  an  agreement  defining  the 
frontier  was  signed  in  Januar>'  1895.  This  agreement  finally 
shut  ou;  Sitrra  Lccuie  fr<im  its  natural  hin;t'rlari<i.  In  i^ij6 
the  frontier  was  ii(  Umitattil.  am!  in  \hc  same  year  [;6:h  of 
August  1896)  a  protlamatidii  of  a  British  protectorate  was  issued. 
To  this  extension  of  authority  no  opposition  was  offered  at  the 
lime  by  any  of  the  chiefs  or  trilu-s,  Tras  cUing  commissioners 
were  appointed  to  explore  the  hinterlnml,  and  frot)tier  police 
were  orgar.izcti.  Thi'  ah-nlition  of  the  slave  trade  followed;  and 
with  the  introduction  of  the  protectorate  ordinance  in  18973 
house  tax  of  5s.  each  was  imposed,  to  come  into  operation  in  three 
districts  on  the  ist  of  January  1898.  Chief  Bai  Bureh,  in  the 
Timni  country,  broke  out  into  open  war,  necessitating  a  military 
punitive  expedition.  After  strenuous  fighting,  in  which  the 
British  casualties,  including  sick,  neached  600,  he  was  captured 
(t4th  «f  Novnabcr  1898)  ud  deported.  Vnotine  (In  April 
189I)  dtt  M fiBdl  tiflMt  IDH,  Mid  -■■T"""'!  Mfwil  mOA  and 
American  mhriniMries,  indiidini  four  ladiet,  it  Rotifunk  and 
Taiama,  soma  native  officials  (Stem  Leonis)  !h  the  Impcrri 
district,  and  a  luge  number  of  police  throughout  tke  CBontry. 
Speedy  retribution  followed,  which  effectually  put  down  the 
revolt.  Sir  David  P.  Chalmers  was  appointed  (July  1898)  royal 
commissioner  to  inquire  into  the  disturbances.  He  issued  a 
report,  July  i8q^,  deprecating  the  imposition  i  ;  iIk  bouse  tax, 
which  was  not,  however,  revoked.  1  he  disturbaiuLS  would 
appear  to  have  arisen  not  so  much  from  dislike  of  the  house  tax 
per  sf  as  irritation  at  the  arbitrary  manner  in  which  it  was 
collected,  and  from  a  desire  on  the  part  of  the  paramount  chiefs 
(who  chafed  at  the  suppression  of  iluve  trading  and  slave  raiding, 
and  who  disseminated  a  powerful  fctibh  "swear,"  called  "  Poro," 
to  compel  the  people  to  join)  to  cast  off  British  rule.  After 
the  suppression  of  the  rising  (January  iSqq)  confidence  in 
the  British  administration  largely  increased  among  the  tribes, 
owing  to  the  care  taken  (o  preserve  the  authority  of  the  chiefs 
whilst  safeguarding  the  elementary  rights  of  the  people.  The 
building  of  the  railway  and  the  consequent  development  of  trade 
•ad  tiw  Jntiodnctioa  of  European  ideas  tended  la^y  to  modify 
aative  habhs.  The  power  of  fetiahinn  seemed,  however,  vn- 
affected. 

See  H.  C.  Lukach,  A  Bibliotraphy  of  Sierra  l^ne  (Oxford 
1911):  Sir  C.  P.  Lucas,  Historical  Ceotrapky  of  Iht  British  Cohnies, 
voL  iii.  (3nd  c<i.,  Oxford,  1900):  T.  j.  .-Mldridge,  The  Sherbro  and  iis 
Hinlerland  (\ximh>n.  tijoi),  and  A  Transformed  Culany  (I,undon, 
14101  tr.L  Uat  Vinh  v.iliiatde  tKites  on  iietrel  .Kxietiei*  and  fetish; 
Winwood  Readc.  The  African  ShtUh  Book,  vol.  ii.  (London,  1873); 
Colonel  J.  K.  Trotter,  The  Niter  Sources  (Undon,  I<9<):  Ma}arJ.J. 
Ctook.  History  of  Sierra  Leone  (Dublin,  1903)— a  conctie  account  of 
the  colony  to  the  end  of  the  igih  century.  For  fuller  details  of  the 
foundation  and  early  hi»tor>'  of  the  settlement  consult  Sierra  Leone 
after  a  Hundred  Years  (London.  1H94'  by  E  O.  Ingham,  bishop  of 
the  diocese,  and  The  Rise  cf  Bnlish  ItVii  AJrua  (London.  1904) 
by  CUude  (jcorgc.  Bishop  Ingham's  book  contains  long  extracts 
from  the  diary  of  Governor  CUrkaon,  wMcb  vividly  (octray  the 
conditions  of  life  in  the  infant  colony.  For  the  riling  in  tS^  see 
The  Advance  of  our  West  African  Emf»re  (London.  lOoO  by  C.  B. 
Wallls.  A  Blue  Book  on  the  affairs  o(  the  colony  f>iili!i.Nh«-<l  yearly 
at  Freetown  and  an  Annual  Kepart  by  the  Colonial  Oiiioe  in  Ixindon. 
Maps  on  the  scale  of  I  :  250,000  sfu  puUidted  by  the  War  Office. 

SIERRA  MORBNA,  THE,  a  range  of  mountains  in  southern 
Sipaln.  Tht  Sierra  Horena  constitutes  the  largest  section  of  the 
Bountain  system  called  the  Cordillera  Marianica  (anc.  Monies 
mtrianH,  which  alio  indudcS  a  number  of  minor  Spanish  ranges, 
twytlirr  with  tbe  moontaina  of  soutbem  Portugal  Tbe  mean 
elevation  of  tkanage  is  about  ajooft.,  btttilsbnadUi  beertahiiy 
not  leas  than  40  at.  It  extends  eaatiiaid  as  far  as  tbe  steppe 
RgioB  of  AlbaGata,  and  matwaid  to  tte  valkr  uf  the  lower 
Guadiana.  Its  conUntrity  fe  fraqpientlyintemipted,  espcdallx 
bi  the  west;  in  tbe  eastern  and  middle  portions  it  is  composed 
of  numerous  irregularly  dispowd  ri<ip;rs.  Many  ctf  these  bear 
distinctive  names;  thus  the  easternmost  and  lolljcbl  is  called 
the  Sierra  de  Alcara/  {v>oo  ft  ),  while  some  of  thccomponent 
ridges  in  the  extreme  west  are  dasser!  topclhcr  as  the  Sierras 
de  Aracena.  Tku  ^rcat  breadth  of  the  Siena  .Morena  long 
rendered  it  a  ioimidable  barrier  between  Andalusia  and  the 


north;  aS  tndi  ft  has  played  an  important  part  in  tlie  social, 
economic  and  military  history  of  Spain.  Its  configuration  and 
hydrography  arc  also  important  from  a  geographical  poml  of 
\''-rw.  [i.iil  y  because  it  separates  the  plateau  rttiion  of  Castile 
and  K-il n-mailura  from  the  Andalusian  plam  and  the  highlands 
of  the  Sierra  Nevada  system,  partly  tx'cause  it  forms  the  water- 
shed tielween  two  great  rivers,  the  upper  Guadiana  on  the  north 
and  the  Guadalquivir  on  the  south.  I'arts  of  the  Sa  rra  Morena 
are  rich  in  minerals;  the  central  region  yields  silver,  mercury  and 
lead,  while  the  .Sierras  de  .Vracena  contain  tlM  CSMwated  O0p|ier 
mines  of  Tharsis  and  Kio  Tinto  (g.t.). 

UBRRA  NEVADA  (Span,  for  "  snowy  range  "),  a  BMMllltain 
range,  about  450  m.  long,  in  the  eastern  part  of  Cafifoniai 
containing  Mt  Whitney  (14,502  ft.),  tbe  highest  point  in  the 
United  States,  excluding  Akdta.    (Sec  Caufoknia.) 

SIERRA  NEVADA,  THE,  a  mountabi  range  of  southern  Spain, 
in  the  pioviacea  of  Gianada  and  Almeda.  Tha  Siena  Nevada 
is  a  «dl-dtfined  fame,  nboot  ss  bmg  and  as  as,  bnad, 
situated  to  the  south  of  tha  Guadalquivir  vallqr,  and  stntdibit 
from  the  upper  valley  of  the  ilver  Gofl  or  JcaU  eastwards  to  tbe 
valley  of  the  river  Almeifa.  It  «ma  its  name,  meaning  "the 
snowy  range, "  to  the  fact  that  several  of  its  peaks  exceed  10,000 
feet  in  height  and  are  thus  above  tbe  limit  of  perpetual  snow. 
Its  culminating  point,  the  Cerro  de  Mulhacen  or  Mulabacen 
ft  )  reaches  an  altituilc  uiieq-jalki!  Irs  Sf>ain.  while  one  of 
the  ncighhouring  peaks,  called  the  I'icacho  de  \'eleta  (i  1,148  ft.), 
is  only  surpassed  by  Ancto  (11,168  ft.),  the  loftiest  summit  of 
the  I'yrrnres.  The  Sierra  Nevada  is  composed  chiefly  of  soft 
micaceous  schists,  sinking  precipitously  down  on  the  north,  but 
sloping  more  gradually  to  the  south  and  south-east.  On  both 
sides  deep  transverse  valleys  (barrancas)  follow  one  another  in 
close  succession,  in  many  cases  with  round,  basin-shaiied  beads 
like  the  cirques  of  the  Pyrenees  (^.r.).  In  many  of  these  cirques 
lie  alpine  lakes,  and  in  one  of  tbem,  tbe  Corral  de  \'eleta.  there 
is  even  a  small  gladcr,  the  most  southerly  in  Europe.  The 
transverse  valleys  opca  on  the  south  into  the  longitadiiial 
valleys  of  the  AlpujaRaa(f.a.).  On  the  north,  east  and  wcsttlMia 
are  vaiious  muwir  ranges,  such  as  tbe  Slmaa  of  Patapaada, 
Haiana,  Gor,  Baaa,  Lucena,  Caanria,  Eilandas,  FllafaaH^  lBe.» 
which  are  connected  with  tbe  main  laaga,  and  aw  aometbaes 
collectively  tenned  the  Siena  Nevada  qraMU.  neeoaatnaiea^ 
or  Sierra  Benflntica,  lie  not  included  w  OA  gnwp.  TkeSknaa 
de  Segura  form  a  connecting  link  between  the  Sierra  Momia 
and  the  Nevada  system. 

SIEVE  (O.E.  sift,  older  sibi,  cf.  Dutch  teef,  Gcr.  Sieb,  from 
the  si;li>'  comes  OK.  .^^•^:IJ,  to  sift),  an  instrument  or  apparatus 
for  sc[)aratmg  liner  particles  from  coarser.  The  common  sieve 
is  a  net  of  wires  or  other  material  stretche<l  across  a  frame- 
work with  raised  edges;  the  material  to  be  sifted  is  then  shaken 
or  pressed  upon  the  r.ei  vj  that  the  finer  partick-s  pass  thruugli 
the  mesh  and  the  coarser  remain  The  word  "  screen  "  is  usually 
applied  to  such  instruments  with  large  mesh  for  co.irse  work, 
and  "strainer  "  for  those  used  in  the  separation  of  liquids  or 
semi-liquids  from  solid  matter.  In  the  separation  of  meal 
from  bran  "  bolting-clothes  "  are  used.  There  was  an  eaiiy 
form  of  divination  known  as  coscinomancy  (Gr.  ainBMPt 
sieve,  poin^fa,  divination),  where  a  sieve  was  bong  or  attached 
to  a  pair  of  shears,  whence  tbe  name  wmet lines  given  to  it  ol 
"  sieve  and  aheaia  ";  tlie  tmaltiig  or  atova—t  af  the  ^ev« 
at  tbe  naatint  of'n  penoii  an^parted  tt  a  otaw  «  «tfeer  aet, 
coupled  with  the  wpetitiOB  of  an  Incaalatkin  or  other  magic 
formula,  decided  the  guilt  or  fnnoccooe  of  the  pertoa. 

snnrii.  niMAiruBUioara  (i74S-iSj6).  Fktncb  abb« 

and  statesman,  one  of  the  cbief  tbeor^  of  the  revolutionafy  and 
Napoleonic  era,  was  bom  at  Fr^jtis  in  the  south  of  Fr.mri  on  the 

3rd  of  May  1748.     He  was  educated  for  the  churcli  at  the 

Sorbonne;  but  while  there  he  eagerly  imbibed  the  (f .irhintrs 
of  Locke.  rr>ni;illar.  and  other  political  thinkers,  in  preference 
to  theology.  Nevertheless  he  entered  the  church,  and  owing 
to  his  learning  and  subtlety  advanced  until  he  became  vicar- 
genera!  and  chancellor  of  the  liiorcsc  of  (.harlres.  In  1788  the 
excitement  caused  by  tbe  proposed  coovocatioB  of  the  Stales 
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General  «f  Fmace  sttsr  die  interval  of  more  than  a  century  mnd 

a  half,  and  (he  invitation  of  Necker  to  writers  to  Mate  their 
views  as  to  the  constitution  of  the  Estates,  enabled  Sicycs  to 
publish  his  celebrated  pamphlet,  "What  is  the  Third  Estate?" 
He  thus  begins  bis  answer, — "  Everything.  What  has  it  been 
hitherto  in  the  political  order?  Nothing.  What  does  it  desire? 
To  be  something."  For  this  mot  he  is  said  to  have  been  indebted 
to  Cbanifort.  In  any  case,  the  pamphlet  had  a  great  vogue,  and 
its  author,  despite  doubts  felt  as  to  his  clerical  vocation,  was 
elected  as  the  last  (the  twentieth)  of  the  deputies  of  Paris  to  the 
States  General.  Despite  his  failure  as  a  speaker,  his  influence 
liecame  great;  he  strongly  advised  the  constitution  of  the 
Estates  in  one  chamber  as  the  National  Assembly,  but  he  opposed 
the  abolition  of  tithes  and  the  confiscation  of  church  lands. 
Elected  to  the  special  committee  on  the  constitution,  he  opposed 
the  right  of  "  absolute  veto  "  for  the  king,  which  Mirabeau 
unsuccessfully  supported.  For  the  most  part,  however,  he 
veiled  his  opinions  in  the  National  Assembly,  speaking  very 
rarely  and  then  generally  with  oracular  brevity  and  ambiguity. 
He  had  a  considerable  influence  on  the  framing  of  the  depart- 
mental system,  but  after  the  spring  of  i7go  his  influence  was 
eclipsed  by  men  of  more  determined  character.  Only  once  was 
he  elected  to  the  post  of  fortnightly  president  of  the  Constituent 
Assembly.  Excluded  from  the  Legislative  Assembly  by  Robes- 
pierre's self-denying  ordinance,  be  reappeared  in  the  third 
National  Assembly,  known  as  the  Convention  (September  179a- 
September  1705);  but  there  his  self-effacement  was  even  more 
remarkable;  it  resulted  partly  from  disgust,  partly  from  timidity. 
He  even  abjured  his  faith  at  the  time  of  the  installation  of  the 
goddess  of  reason;  and  afterwards  he  characterized  his  conduct 
during  the  reign  of  terror  in  the  ironical  phrase,  J'ai  vicu.  He 
voted  for  the  death  of  Louis  XVI.,  but  not  in  the  contemptuous 
terms  La  morl  sans  phrases  sometimes  ascribed  to  him.  He  is 
known  to  have  disapproved  of  many  of  the  provisions  of  the 
conslitutiotts  of  the  years  1791  and  1793,  but  did  little  or  nothing 
to  improve  them. 

Id  17QJ  he  went  on  a  diplomatic  miaauon  to  the  Hague,  and 
was  instrumental  in  drawing  up  a  treaty  between  the  French  and 
Batavian  republics.  He  dissented  from  the  constitution  of  1795 
(that  of  the  Directory)  in  some  important  jiarticulars,  but  without 
effect,  and  thereupon  refused  to  serve  as  a  Director  of  the 
Republic.  In  May  1 798  he  went  as  the  plenipotentiary  of  France 
to  the  court  of  Berlin  in  order  to  try  to  induce  Prussia  to  make 
common  cause  with  France  against  the  Second  Coalition.  His 
conduct  was  skilful,  but  he  failed  in  his  main  object.  The 
prestige  which  encircled  his  name  led  to  his  being  elected  a 
Director  of  France  in  place  of  Rewbell  in  May  1799.  Already 
he  had  begun  to  intrigue  for  the  overthrow  of  the  Directory,  and 
is  said  to  have  thought  of  favouring  the  advent  to  power  at  Paris 
of  persons  so  unlikely  as  the  Archduke  Charles  and  the  duke  of 
Brunawiclt.  He  now  set  himself  to  sap  the  base  of  the  con- 
stitttUoD  of  1795.  With  that  aim  he  caused  the  revived  Jacobin 
Qub  to  be  closed,  and  made  overtures  to  General  Joubert  for 
a  coup  d'lliil  in  the  future.  The  death  of  Joubert  at  the  battle 
of  Novi,  and  the  return  of  Bonaparte  from  Egypt  marred  his 
schemes;  but  ultimately  be  came  to  an  understanding  with  the 
young  general  (sec  Napoleon  I.).  After  the  toup  d'fUit  of 
Brumaire,  Sieycs  produced  the  perfect  constitution  which  he 
had  long  been  planning,  only  to  have  it  completely  remodelled 
by  Bonaparte.  Siey^  soon  retired  from  the  post  of  provisional 
consul,  which  he  accepted  after  Brumaire;  he  now  became  one 
of  the  first  senators,  and  rumour,  probably  rightly,  connected 
this  retirement  with  the  acquisition  of  a  fine  estate  at  Crdsne. 
After  I  he  bomb  out  rage  at  the  dose  of  iSoo  (the  affair  of  Niv6se) 
Sieyis  in  the  senate  defended  the  arbitrary  and  illegal  proceedings 
whereby  Bonaparte  rid  himself  of  the  leading  Jacobins.  During 
the  empire  be  rarely  emerged  from  his  retirement,  but  at  the 
time  of  tlie  Bourbon  restorations  (1S14  and  1815)  lie  left 
France.  After  the  July  revolution  (1S30)  be  tetuined;  he 
died  at  Paris  on  the  jotb  of  June  1836.  The  thin,  wire-drawn 
features  of  Sicycs  were  the  index  of  his  mind,  which  was  kecn- 
sigblcd  but  narrow,  dry  and  essentially  limited.    His  lack  I 


of  character  and  wide  sympathies  was  a  misfortune  (or  the 

National  AssembUcs  which  he  might  otherwise  have  guided 
with  effect. 

Sec  A.  Ncton,  Sityis  (1748-1836)  d'apris  documents  inidils  (Paris, 
1000);  aUo  the  chief  histories  on  the  French  Revolution  and  the 
Napoleonic  eni|>ire.  (J.  Hl.  R.) 

SIFAKA,  apparently  the  name  of  certain  large  Malagasy  lemurs 
nearly  allied  to  the  I.ndri  (q.v.)  but  distinguished  by  their  Ions 
tails,  and  hence  referred  to  a  genus  apAn—Propithecus,  of  which 
three  species,  with  several  local  races,  arc  recognized.  Sifakas 
are  very  variable  in  colouring,  but  always  show  a  Urge  amount 
of  white.  They  associate  in  parties  and  are  mainly  arboreal, 
leaping  from  bough  to  bough  with  an  agility  that  suggests  flying 
through  the  air.  When  on  the  ground,  to  pass  from  one  clump 
of  trees  to  another,  they  do  not  run  00  ail  fours,  but  stand  erect. 


The  Crowned  Sifaka  IPnpUhieitt  diadema  eonmolm).  From 
Milne- Edwards  and  Crandidier. 


and  throwing  their  arms  above  thrir  heads,  progress  by  a  series 

of  short  jumps,  producing  an  effect  which  is  described  by 
travellers  as  exceedingly  ludicrous.  They  are  not  nocturnal,  but 
roost  active  in  the  morning  and  evening,  remaining  seated  or 
curled  up  among  the  branches  during  the  heat  of  the  day.  In 
disposition  they  are  quiet  and  gentle,  and  do  not  show 
much  intelligence;  they  are  also  less  noisy  than  the  true 
lemurs,  oiJy  when  alarmed  or  angered  making  a  noise  which 
has  been  compared  to  the  clacking  of  a  fowl.  Like  all 
their  kindred  they  produce  only  one  offspring  at  a  birth  (see 
Primates).  (R,  L.*) 

SIGALON,  XAVIER  (1788-1S37),  French  painter,  bom  at 
Uzes  (Gard)  towards  the  close  of  I78js,  was  one  of  the  few  leaders 
of  the  romantic  movement  who  cared  for  treatment  of  form 
rather  than  of  colour,  The  son  of  a  poor  rtual  schoolmaster, 
he  had  a  terrible  struggle  before  he  was  able  even  to  reach  Paris 
and  obtain  admission  to  Guirin's  studio.  But  the  learning 
offered  there  did  nut  respond  to  his  special  nee<ls.  and  he  tried 
to  train  himself  by  solitary  study  of  the  Italian  masters  in  the 
gallery  of  the  Louvre.    The  '"Young  Courtesan"  (Louvre), 
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which  ht  ohibttedlB  1811,  at  quo*  AttiMUd  •ttentioD  and  wu 
bought  Jbr  the  Luxembowi.  The  pahiter,  however,  unudcd 
il  at  but  an  cuay  in  ptactfae  ud  aou^l  to  meuuw  hinudf  with 
ABicbUer  Motive;  thki  he  did  ia  hi*  "Locusta  "  (NSmcs),  1824, 
and  ftg&m  bi  **AthaOah*!B  MaMacre"  (N'antcs).  is.^;.  Both 
these  works  showed  incoiuestablc  fxiwcr;  but  the  "\'isi()n  of 
St  Jerome  "  (Louvre),  which  api>e;iRii  at  the  ShiIoii  of  iSji, 
together  with  thf  "  (  r^wiixioi:  "  , l!>senxeaux) ,  was  by  far  the 
most  indiviilual  of  .ili  hi.-,  iuiii*  viiiunts.  and  that  year  he  received 
the  croiS  ol  the  Legion  of  Honour.  The  terrors  and  force  of  his 
pencil  were  tio;,  howfwr.  rcinitred  .itirailive  by  any  tharm  of 
colour;  liis  [laintinjpi  rcmaincii  unpun  li.isi  li,  it:'.|  Sig.ilon  found 
himself  forced  to  get  a  humble  Iivin>;  a',  times  by  painting 
portraits,  when  Thiers,  then  minister  of  the  interior,  recalled  him 
to  Paris  and  entrusted  him  with  the  task  of  copying  the  Sistinc 
fresco  of  the  "  Last  Judgment  "  for  a  hall  in  lh«  Palace  of  the 
Fine  Arts.  On  the  exhibition,  in  the  Baths  of  Diocletian  at 
Rome,  of  Sigalon's  gigantic  task,  in  which  he  had  been  aided  by 
his  pupil  N'uma  Bauooiran,  the  aitilt  .wae  viiited  la  atate  by 
Gregory  XVL  But  Sigalon  was  not  dcetiaed  hmg  to  enjoy  his 
twdy  boaaais  and  the  coBvaiatiw  eaee  imcnnd  by  a  .small 
IT'"™  pauioa;  letunibig  to  loiae  to  OQiijr  iodm  pendants 
bitheSbtbMhhediedtheieofdiofasaonthefthof  Attgust  1837. 

UmAll  FD  (officially  Siaa  Fu),  the  capital  of  the  pravince  of 
Shen^  N.W.  China,  u  34*  if  N..  108^  sS*  B.  SU  Hwaof-a 
(246-aio  B.c.>,  the  first  ualvenal  empetor,  esuhlbhed  hb  capital 
at  Kwan-chung,  the  site  of  the  modern  Si-gan  Fu.  Under  the 
succeeding  Han  dynasty  (jo6  b.c.-a.d.  25)  this  city  was  called 
Wei-nan  aii;l  Nui  shi;  under  the  easlcrn  Han  (a.D.  25-221)  it 
wa-s  known  as  Vung  Chow;  under  the  Tang  (618-007)  as  Kwan- 
nui;  u[iJiT  the  Sung  (960-1127)  a*  Vung  hing;  under  the  Yuan 
and  Ming  (1^60-1644)  as  Gan-si.  DurinR  the  Ts'in,  Han  and 
T'anj{  dyiuisliirs  thi-  Lily  was  Uiu.illy  the  capital  of  the  empire, 
and  in  size,  population  and  wealth  it  is  still  one  of  the  most 
jmjwrtant  tities  of  China.  It  was  to  Si-gan  Fu  that  the 
emperor  and  dowager  empress  retreated  on  the  capture  of 
Peking  by  the  allied  armies  in  August  1900;  and  it  was  once 
Ofun  constituted  the  capital  of  the  empire  until  the  following 
■pciif  when  the  court  returned  10  Peking,  after  the  conclusion  of 
peace.  The  city,  which  is  a  square,  is  prettily  situated  on  ground 
liaiDg  from  the  river  Wei,  and  includes  within  its  limits  the  tn» 
dietrict  dtiee  of  Gi'aaf'^  and  Uie»-nioc.  Il«  walls  aie  little 
taiiite  bthelibtand  miiivences  u»  tboee  of  Peking,  while  its 
■ites  are  H'T**?'^  and  better  defended  than  any  at  the  capital. 
The  population  ia  leid  to  be  1,000,000,  of  whom  50,000  arc 
Uahommedans.  Situated  in  the  basin  of  the  Wei  river,  along 
which  runs  the  great  road  which  connects  northern  China  with 
Central  Asia,  at  a  [xiint  where  the  valley  opens  out  on  the  plains 
of  China,  Si-gan  tu  occupies  a  strategical  position  of  great 
importance,  and  repeatedly  in  the  annals  of  ilie  irrjj  ire  li  1  . 
hlstor>'  been  made  around  and  within  its  w.il..^.  Du.-iiig  the 
Mahommcdan  rebellion  it  was  besieged  by  the  rcbeii  for  t\\o 
years  i  i.S6S-7ri;,  imt  owing  to  the  strength  of  the  fortiiications 
it  defied  the  i::.>r'i  of  its  assailants.  It  is  admirably  situated 
as  a  trade  leiitre  and  serves  as  a  depot  for  the  silk  from  Cheh- 
kiang  ami  S/.cch'uen,  the  tea  from  Hu-i>ch  and  Ho-nan,  and  the 
sugar  from  Szech'ucn  destined  for  the  markets  of  Kan-suh, 
Turkestan,  Kulja  and  Russia.  Marco  Polo,  speaking  uf  Kenjaniu, 
as  the  dty  was  then  also  called,  says  that  it  was  a  place  "  of  great 
trade  and  indnitiy.  They  have  great  abundance  of  silk,  from 
which  they  weave  cloths  of  silk,  and  gold  of  divers  kinds,  and 
they  also  eaanufactme  all  sorts  of  equipmcnu  for  an  army. 
Thqr  have  eveqr  necesiaiy  of  man's  life  veiy  cheepi." 

Sevenl  «f  die  teaiples  a^id  public  buikOnsi  an  voy  fine,  an  i 
aauay  hiitaakBl  monnmeatt  an  found  within  and  about  the 
walls.  Qf  these  the  meet  notable  is  the  Ncstorlan  uhlet,  which 
was  acckkntally  discovered  in  1625  in  tbe  Ch'ang-gan  suburb. 
The  stone  slab  which  bears  the  inscription  is  ft.  high  by  j 
WKle. 

The  content",  of  fhi'*  \e<tnri.Tn  invription.  wliirh  ron*i.it'.  1'  17V1 
charai  ter^.  mav  Ix-  rle^.  r-,ln.M^  a  -  inil"Wb  i  1  r  An  nb>tr.i4  i  ol  t  1-1  i.^n 
doctrine  ot  a  vague  and  bgurauve  kind,  (i)  An  account  ut  1  he  atiiv  al 


of  the  nii»ionar>-  Olopan  (probably  a  Chinese  form  of  Rahban  - 
Monk)  from  Tats'in  m  the  \car  fits,  hriiiKing  njirml  bookn  and 
imaKi-s;  of  the  tran^launn  "t  the  miiI  IkioWn;  of  the  imixrial 
apiiruval  of  tbe  doctrine  and  permiiiaiuii  10  teach  it  publicly,  Then 
follows  a  decree  of  the  einpefiir  (T'ait-sung,  a  very  faniuu>  prince), 
issued  in_6j8,  in  favour  of  the  new  doctrine,  and  ordering  a  ehurcn 
to  l)c  built  in  the  square  of  juMiee  and  ix-ace  (Ining  Jang)  in  the 
capital.  The  empemr'.s  portrait  was  to  Ix-  placed  in  this  church. 
After  this  comes  a  description  of  Tats'in,  and  then  some  an-ount  of 
the  fortunes  of  the  church  in  China.  Kaotsung  {Ij^o  6«3,  the  ilcvout 
patron  also  of  the  Buddhi»t  traveller  and  doctor,  Msuan  T*'ang), 
It  is  aditdl,  continued  to  favour  the  new  faiih.  In  the  end  of  the 
century  Buddhism  got  the  upper  hand,  hut  under  Yucfl-tsung 
(7.'3-755)  the  church  rccovercil  its  prt-hti^-i',  and  Kiho,  a  new 
miMionar>°,  arrived.  Under  1  lii-in.in^;  ^7^<^-7^JJ  the  monument 
was  erected,  and  this  part  of  thv  inxription  ends  with  a  eulogy 
of  I  sze.  a  lUliiMM  and  benefactor  of  the  church.  (3)  Then  follows 
a  recapitulation  of  the  above  in  octomllabic  vene.  The  Chincae 
inscription,  which  concludes  with  the  date  of  erection,  via.  781,  is 
followed  by  a  series  of  sh«jrl  iniicriptioni  in  Syriac  and  the  Estranulo 
character,  containinR  the  dati-of  ihi-  i-riNtion,  the  name  of  the  reigning 
Ncstorian  patrianh,  Mar  Hanar.  Khua  that  of  Adam,  bishop  and 
nope  uf  China,  and  those  uf  the  clerical  staff  of  the  capital.  Thes 
follow  sixty-seven  names  of  pswuus  in  Syriac  cfaenctefSt  meet  ef 
whom  arc  characterized  as  pneats,  and  dsty-ane  nsmra  ot  pefsons 
in  Chinese,  all  priestn  but  one. 

The  stone — one  of  a  row  of  five  roeniorial  tablet! — stood 
within  tbe  endoenn  of  a  dilapidated  temple.  It  appeen  at  one 
time  to  have  been  embedded  in  a  bdck  nich^  and  about  tS^t 
ashed  waaplacedoverit,  bat  in  1907 It  stood  lia  the  ^pcn  cntfadi/ 
unpratected.  In  that  year  Dr  IVits  v.  Hohn,  a  Dai^  tnveSer, 
had  made  an  exact  replica  of  the  tablet,  which  in  1908  was 
deposited  in  the  Metropolitan  Museum  of  .\rt,  New  York.  The 
tablet  itself  was  in  October  1907  removed  by  Chinese  olTicials 
into  the  dty  proper,  and  placed  in  the  Pei  Lin  or  "  forest  of 
tablets,"  a  museum  in  h  are  collected  tablets  of  the  Han, 
Tang,  Sung,  Yuen  .md  .Ming  dynasties,  some  of  which  bear 
historical  Itgemis.  notably  a  se-i  of  stone  tablets  having  the 
thirteen  el.is-siis  insrrilird  upon  them,  while  o'.hers  are  symbolical 
or  piitorial;  among  thej,e  Iils'.  is  a  full  ^i.'-l  d  liLeiit>s  o[  Confucius. 
.Anlicjuities  are  ri>!)>t.n)tly  being  discovered  in  the  neighbourhood 
of  the  city,  «  rich  stores  of  coins  and  bnnaes,  VfTf*^  dates 
ranging  from  ioo  b.c.  onwards. 

See  ^'ule,  Mario  Polo  ( l(>o^  ed  ) ;  .\.  Williamson,  Journrys  in  Xnrlh 
China  (I.ondon.  1870),  S.  Wells  Willi 

(Ijindon,  1883);  Pcre  Havrct,  La  SifJe  <U  Si-niutt  Fou  (Shanghai, 
18^5-190*);  I^.  v.  Holm,  The  SesUinan  Monumrnl  (Chicago, 
1909). 

SIGEBERT  (d.  575),  king  of  the  Franks,  was  one  of  the  four 
sons  of  Ciotaire  I.  .\t  the  death  of  Clotaire  in  56:  the  Fr/inkish 
kingdom  was  divided  among  his  sons,  Sigebert's  share  comprising 
the  Rhine  and  Meuse  lands  and  the  suzerainty  over  the  (  iermanic 
tribes  beyond  the  Rhine  as  far  as  the  lilbe,  together  with 
.\uvergnc  and  part  of  Provence.  At  the  death  of  his  brother 
Charibert  in  567  Sigebert  obtained  the  cities  of  Tours  and 
Poitiers,  and  it  was  he  who  elevated  to  the  see  of  Tours  the 
celebrated  Gregory,  the  historian  of  the  Franks.  Being  a 
smoother  man  than  his  brothers  (who  had  all  taken  mates  of 
inferior  rank),  Sigebert  married  a  nyal  princces,  Btunhilda, 
daughter  of  Athanagild,  the  Idnff  of  the  Vi^golhs;  the  nuptisis 
were  celebrated  with  ^nt  poMft  at  liets,  the  ItaMaa  poet 
Fortunatus  composing  the  eptthMamtiL  Shortly  afterwards 
Sigebert's  brathcr  Oifipede  I.  nanied  BnuhUdals  sister,  Gab- 
wintha;  but  the  aubsequeBt  nninkr  of  this  princess  enbtoHed 
Austiaaiaaiid  Nenrttiajaiid  chAvar  bnkeout  m  573.  Sigebert 
appeeled  to  the  Gemma  ef  the  right  bank  of  the  Rhine,  who 
attacked  the  environs  of  Paris  and  Chartres  and  committed 
frightful  ravages.  He  was  entirely  victorious,  and  pursued 
(  iiilpi  rir  as  far  as  Tournai.  But  just  when  the  great  nobles  of 
.Neuslria  were  raising  Sigebert  on  the  shield  in  the  villa  at  Vitry, 
near  .Arras,  he  was  assassinated  by  two  bravocs  in  the  pay  of 
Frcdcgond,  Chilperic's  new  wife.  .At  the  hoginning  of  his  reign 
Sigebert  had  made  war  on  the  .\var.s,  v.h.i  li.i  l  altaekid  his 
Germanic  possessions,  and  he  was  for  some  time  a  prisoner  in 
their  hands. 

S(-e  Ctrrgory  of  Tour?,  Ilislfrria  Francomm.  book  iv. ;  Aug. 
Tlii_rr>  AVfiii  del  temps  mfrms'nieni  (liru>wls.  1840),  and  Aug. 
Uigoi.  UiiUnre  du  royaumt  d' Ansttmic  (.Nancy.  166,}}.     (C.  Pr.) 
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SIGEBERT  OF  GEMBLOUX— SIGHTS 


SIOEBBRT  OP  OEMBLOUX  (r.  1050-  1 113),  mcriicval  chron- 
icler, bfczinu-  ill  i:,ir!y  liii-  a  :r  ji:ik  i:i  I'r.L-  lici'.U'lii.  iiiif  abbey  of 
Geniiikiux.  Later  he  w:ts  a  te.u:h<:r  at  Mctz,  ami  about  1070  he 
rctumcJ  to  Geriibloui,  whore,  ocLupieii  in  teaching  and  WTiting, 
he  lived  until  his  iloath  on  the  5th  ol  Oi  tobor  1 1 1  j.  As  an  enemy 
oi  the  [lapol  pretensions  he  took  part  in  tiic  momentous  contest 
between  Pope  Gregory  V'll.  and  the  emperor  Henry  IV.,  his 
writing-s  on  this  (lucstion  being  very  serviceable  to  the  imperial 
cause;  and  he  also  wrote  against  Pope  Paschal  II.  Sigebert's 
most  important  work  is  a  Chronographia,  or  universal  chronicle, 
Mxocding  to  MoUnicr  the  best  work  of  its  kind,  although  it 
omtifais  anoy  errors  and  but  little  original  information.  It 
covers  the  period  between  jSt  and  iiii,  and  its  author  was 
evidently  a  man  of  much  learning.  The  fiirst  of  many  editions 
«M  puUMMd  in  (513  and  the  bast  is  in  Bsad  vi.  of  tbe  Jfamt- 
unto  Gmimiai  JKiterfca.  Serijtom,  with  wImMb  ' 
liy  L.  C  Betbtnano.  The  chrooide  was  voy  popular 
the  liter  BiddhaiBB;  it  WM  mad  fagr  naagr  mitan  and 
auMfowfiaattMMtMk  Other  imiES  by  Siyebert  are  a  faktocy 
of  the  aady  abbota  of  GcmUaoK  to  1048  ((Teifa  oHoIImi  Ghh> 
Vaemiim)  and  a  life  of  the  FnuiUiii  Ung  Sigcbcrt  III.  ( Vila 
Sitehertt  ITT.  regU  Austroiitu).  SIgebert  was  also  a  hagiographer. 
Among  his  writings  in  this  connexion  may  l  i  mm  r.' iinu  i!  thi' 
Vi<ij  Deodcrici,  MctUnsis  episcopi,  which  is  ]>uljli.shed  in  Band 
iv.  of  the  MoHumenta,  and  the  Vita  Wuhrrli,  in  Band  viii. 
of  the  same  collection.  Dietrich,  bishop  o{  Mclz  (d.  984)  was 
the  founder  of  the  abbey  of  St  Vincent  in  that  city,  and 
Wicbcrl  or  Guibcrl  (d.  96a)  was  the  founder  of  the  abbey 
of  Gembluux. 

Sec  S.  Hirsch,  De  vita  et  striptii  Sigibrrli  Ctmbl<utnsis  (Berlin, 
l84();  A.  Molinicr.  Les  Sources  de  I'ki-Ufirt  dt  Friiiut,  tumes  ii.  and 
V.  (1902  i<>(>4^ ;  and  W.  Wattenbach,  DeuiscUands  Cesckichh- 
qutUen,  Han  I      '  tii-rlin,  i8m)> 

SIOEL,  FRANZ  (1824-1902),  German  and  American  soldier, 
was  bom  at  Sinshcim,  in  Baden,  on  the  iSth  of  November  1824. 
He  gnduated  at  tlie  militaiy  scIumI  at  Carisruhe,  and  became  an 
'  In  the  ftand  dncal  service.  He  soon  became  known  for 
jiaionB,  and  in  1847,  after  lolling  an  opponent  in 
adiKl,lwnijgnedhisooBuniMfoB«  When  the  Bedenlnsiaiection 
brake  ant,  S%d  was  a  leader  on  the  levohitioflsiy  aide  b  the 
Mat  canpt^n  of  1848,  and  then  took  nfuge  in  Switaertand. 
In  the  following  year  he  returned  to  Baden  and  took  a  con- 
ipicuous  part  in  the  more  serious  operations  of  the  second 
outbreak  under  General  Louis  Mieroslawski  (1S14-187S.)  Sigel 
subsequently  lived  in  Switzerland,  England  and  the  United 
States,  whither  he  emigrated  in  1852,  the  usual  life  of  a  {Kilitical 
exile,  working  in  turn  as  journalist  and  schoolmaster,  and  both 
at  Xew  York  and  St  Louis,  whither  he  removed  in  1858,  he 
condui;te<i  milit.ary  journals.  When  the  American  Civil  War 
broke  out  in  iHbi,  Sigel  was  active  in  raising  and  traininf:; 
Federal  volunteer  corps,  and  took  a  prominent  part  in  the 
Struggle  for  the  possession  of  Missouri.  He  became  in  May  a 
brigadicr-gcrteral  U.S.V.,  and  served  with  Nathaniel  Lyon  at 
Wilson's  Creek  and  with  J.  C.  Fremont  in  the  aiiv;mcc  <jn  Spring- 
field in  the  autumn.  In  1862  be  took  a  conspicuous  part  in  the 
desperately  fought  battle  of  Pen  SidgBi  vUcfa  definitely  secured 
Idiisouri  for  the  Federals.  He  was  promoted  to  be  major-general 
of  volunteers,  was  ordered  to  Virginia,  and  was  soon  placed  in 
command  of  tfae  I.  coips  of  Pope's  "  Army  of  Viiginia."  In 
this  capadty  he  took  part  la  the  second  Boll  Rvn  canvaign, 
and  his  corps  dtspkyed  the  utmnst  gallantry  in  the  unsuccessful 
nttachs  00  Bald  HOL  Up  to  the  beginning  of  iMs,  whan  bad 
health  oUiiad  htm  to  take  ieamt  of  absence.  Sigel  temained  kt 
comnuwd  of  his  own  (now  ealed  the  XI.)  corps  and  the  XB., 
the  two  farming  a  "  Grand  Division."  In  June  1863  he  was  in 
oommaod  of  large  forces  in  Pennsylvania,  to  make  head  against 
Lee's  seoood  invasion  of  Northern  tcmtnry.  In  i.S6.t  he  was 
placed  in  oonunand  of  the  corps  in  the  Shenandoali  \  alley.  but 
was  defeated  by  General  John  C.  Breckinridge  at  Newmarket 
(iSth  of  May),  and  was  sui)crsc<ictl.  Subsequently  he  w.is  in 
command  of  the  Harper's  Ferry  garrison  M  the  time  ol  Karl\  s 
raid  upon  Washington  and  made  a  brilliant  defence  of  bis  post 


(July  4-5,  1H64).  He  resigned  his  commission  in  May  iHf)5,  ^ni 
became  editor  of  a  German  journal  in  Baltimore,  Maryland. 
In  i.Sfi;  he  removed  to  .New  York  City,  and  in  iS6q  was  the 
unsuccessful  Republican  candidate  for  wrrctary  of  state  of  New 
York.  He  w.i.';  appointed  collector  of  internal  revenue  in  Nfay 
1871,  and  in  the  foUowinR  October  he  wa.s  elected  register  of 
New  York  City  by  Republicans  and  reform  Democrats," 
From  1885  to  1S80,  having  previously  become  a  Democrat, 
he  was  pension  agent  for  New  York  City,  on  the  appointment 
of  President  Cleveland.  General  Sigel's  last  years  were  de- 
voted to  the  editorship  of  the  Hew  York  Monthly,  a  German- 
American  periodicaL  He  died  in  New  York  City  on  the 
aist  of  August  190a.  A  monument  (by  Karl  Bitter)  in  hia 
honour  was  wntfled  hi  Sivcaide  Diiv^  New  Yeifc  Chy,  In 
October  1907. 

810BR  DB  MUIMT  (Snann.  Smbu^  Swanim],  Fwndi 
philoaophcr  el  the  tjdi  centtny.  Aboot  the  facta  «l  Ua  life 
than  haa  bean  much  dilBanoe  ol  flfifnhMi.  In  tsM  htf  wit 
attacbed  to  the  Fnnllar  «l  jyta  hi  tihe  IMtenity  of  Paris  at  the 
time  when  there  was  a  great  eonffict  between  the  four  "  nations." 
The  papal  legate  decided  in  1266  that  Siger  was  the  ringleader, 
and  threatened  him  with  death.  During  the  succeeding  ten 
yi  ars  hi:  \\to\c  :h(-  six  works  which  arc  ascribeii  to  him  a:;d  uire 
publiihud  untier  his  name  by  P.  Mandonnct  in  iSgq.  The  ;itlrs 
of  these  trf.i'i^s  are;  Dr  anima  irit<lU(tiz\i  {i.>7oi;  Qujcilu'ttis 
lo^icijlcs;  {hmcstiones  ntiturales,  De  aetrrniUile  muntii; 
Quiicilio  ulrum  hare  sit  Vfra\  Homo  est  animal  null'  h.  mme 
exislentr;  Impoisibititi.  In  t2^Jt  he  wxs  once  more  mvnlvnl  in 
a  party  s'.ruKfile.  The  minority  among  the  "  nations  "  chcsc 
him  as  rector  in  opposition  to  the  elected  candidate,  Aubri  de 
Rheims.  For  three  years  the  strife  continued,  and  was  probably 
b.ascd  on  the  opposition  between  the  .\vcrToists,  Siger  and  Pierre 
Dubois,  and  the  more  orthodox  S4:hixii[nen.  The  matter  was 
scttlcti  by  the  Papal  Legate,  Simon  de  Hrion,  afterwards  Pope 
Martin  IV.  Siger  retired  from  Paris  to  Lifgc.  In  1277  a  general 
condemnation  of  .\ristotcUanism  included  a  spedsl  douse  directed 
against  Boetius  of  Denmaik  and  Siger  of  Brabont.  Agakl 
Siger  and  Bcmicr  de  Nivdlsa  weie  nmmoned  to  appear  on  n 
charge  of  hereqr,  e^paefallr  hi  oonneiloB  with  the  /es^mmWNe, 
where  the  eiiatlenn  Ol  God  la  discussed.  It  vpeais,  however, 
that  Siger  and  Boetfua  Had  tn  Italy  sad,  aoconUng  to  John 
Peckham,  archbisbop  of  Cantefboy,  pcririied  miianbly.  The 
manner  of  Stger's  death,  wkkh  occurred  at  Orvieto,  Is  not  known. 
.K  Brabantine  chronicle  says  that  be  was  killed  fay  an  inaane 
secretary  (a  clerico  sua  quasi  dementi).  Dante,  in  the  Paradisv 
fx.  IJ4  6),  s.ays  that  he  found  "  death  slow  in  coming,"  and  some 
h.avc  concluded  that  this  indicates  death  by  suicide.  A  13th- 
century  sonnet  by  one  Durante  (xcii.  0-14)  says  that  be  was 
executed  .at  Or\'ieto:  a  j^hiado  il  Jf  mcrrire  a  gran  dolort,  Sella 
ci>r:r  J:  Ri'mi!  ati  Orbinrlo.  The  d.ite  of  this  may  have  been 
ijSj-ij.'i.j  when  M.xnin  IV.  was  in  nrsuicnce  at  OT\'icto.  In 
iKilitics  he  heh!  "h^il  >;r.iMt  la.vs  were  better  than  good  rulers,  and 
criticised  p.ip,TJ  inf.xllibility  in  temporal  affairs.  The  importance 
of  SigcT  in  philosophy  lies  in  his  acceptance  of  Averroism  in  its 
entirety,  which  drew  upon  him  the  opposition  of  Albert  us  Magnus 
and  .Aquinas.  In  December  1270  Averroism  was  condemnsd 
by  ecclesiastical  authority,  and  during  his  whole  life  Siger  was 
exposed  to  pefseCUtfaa  both  from  the  Church  and  from  purs^ 
philosophic  opponents.  In  view  of  this,  it  is  curious  that  Dante 
should  pUce  him  in  Paradise  at  the  si«ie  of  Aquinas  and  Isidore 
of  SevQle.  Prababty  Dante  knew  of  him  only  fram  the  chroBider 
aa  n  persecBted  pUlotopbtr- 


Saa  P.  Maadaaaet,  Sittr  it  Bnslaef  tt  fAwmtum  Ml»  4m 
X7J7»jaei>(F(itaonig.  1899):  a  rbris."SlBerdeBcafaBM"lB£a 
PMt  dn  sMyM  4|(  (i8M>i  and  an  ariideln  the  JBnae  *  Pmit 
(Sept.  lat,  1900). 

SIGHTS,  the  name  for  mechanical  appliances  for  directing  the 
a.\i:.  of  the  Ixjre  of  a  gun  OT  Other  firearm  00  a  point  whose  position 
relative  to  the  t.irget  fired  at  la  such  that  the  projectile  will 

strike  the  target. 

Gun  5jjA/j,— Until  the  igth  century  the  only  means  for 
sighting  cannon  was  by  the  "  line  of  metal " — a  line  scored 
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along  the  top  o(  the  gun,  which,  owing  to  the  Rrc.itcr  thickness 
of  metal  at  the  breech  than  at  the  muzzle,  was  not  parallel  to 
the  axis.  "  Some  allowance  had  to  be  made  for  the  inclination 
of  the  line  of  metal  to  the  axis"  (Lloyd  and  Hadcock,  p.  32). 
The  line  of  metal  does  not  come  under  the  definition  of  sights 
given  above.  In  the  year  1801  a  proposal  to  use  sights  was 
■ent  to  Lord  Ndion  for  opinion,  and  cUdtcd  the  following 
nply:  "  As  to  the  plail  for  poiating  •  fun,  trnw  than  we  do  at 
present,  if  the  pcnoB  ooma,  I  ihali,  of  oooik,  iaek  at  it,  or  be 
happy,  if  neocMiy;  to  uw  it;  but  I  hope  we  thaO  be  aUe,  as 
amal,  to  get  to  dote  to  our  encmiet  that  our  shot  cannot  miss 
Um  object "  (letter  to  Sir  E.  Beny,  Minfa  9.  1801).  Three 
weeks  bter  the  fleet  under  Sir  Hyde  Parker  and  Nelson  sailed 
through  the  Sotind  on  Its  way  to  Copenhagen.  In  replying  to 
the  guns  of  Fort  Elsinore  no  execution  v  as  d<jne,  as  the  long 
range  made  it  impossible  to  lay  the  guns  (Lloyd  and  Hadcock, 
P-  33)- 

The  necessity  for  ».ij;ht»  follows  directly  on  Invest i(fation  of  the 
forces  jiiti;!).;  a  |>riijtxtile  during  tli>;li".-  In  a  \aiuum.  the  pro- 
jectile acted  oil  by  the  force  of  projeciiDH  tx-itin.s  to  fall  uncicr  the 
BCtioill  of  gravity  »^«<>Ml»»*»»y  it  leaves  the  Ixire,  and  under  the 
combined  acttoA  of  these  two  fofee*  the  path  of  the  projectile  is  a 

parabola.  It  pjisses  ontt  equal  spaces  in  equal  times,  nut  fall"  with 
an  an-i-lcrating  vclctity  according  to  the  lorni'aU  h  —  jgt',  where  k 
is  the  height  fallen  through,  jc  the  force  oi  gravity,  and  t  the  time  of 
flight.  Fmni  fig.  1  it  will  be  teen  that  in  three  ncoods  the  pnjectik 
WOMd  have  fallen  144  ft.  to  G;  therefore  to  strike  T  the  axis  must  be 
to  a  pgiat  144  ft.  vntKaOy  above  G.  W»  km  hohb  good 


Fig.  I — Elevation. 

alio  in  air  for  very  low  velocities,  but.  where  the  vcloeitle*  are  high, 
the  retardation  is  great,  the  pro)^etile  takes  lon^r  to  tra^-crse  each 
■ucceeding  space,  and  consequentlv  the  time  of  flight  for  any  range  is 
longer;  the  axi«  must  therefore  t>e  directed  stiU  higher  above  the 
point  to  1k'  Kinic  k.  The  aninuiit.  however.  Htill  depends  on  the  time 
of  flight,  as  the  retardation  of  the  air  to  the  falling  velocity  may  be 
aeglMted  in  the  case  ol  flat  traiectory  guns.  Owtn^  to  the  conical 
^pe  of  the  earlv  muszle-loading  euns,  if  one  trunnion  were  higher 
than  the  other,  the  "  line  of  metal  '  would  no  longer  lie  in  the  same 
vertical  {^ne  as  the  axis;  in  consequence  of  this,  If  a  gun  with,  sav  . 
one  wheel  higher  than  the  other  were  laved  by  this  line,  the  axis  would 
point  off  the  target  to  the  side  of  the  lower  wheel.  Further,  the  in- 
clination of  the  kne  of  metal  to  the  axis  gave  the  gun  a  fixed  angle  of 
elevation  varying  from  i  *  in  light  guns  to  2}*  in  the  heavier  natures. 
To  overeome  thw  a  "  dispart  sight  "  (D)  was  introduced  (fig.  a)  to 
bni«  the  line  of  d^t  (AW)  parallel  to  the  axis  (AC). 


AGIstheaxi-^  of  the  Ivire.  ab  the  dispart,  .VTX;'  is  p,ir.%!li'l  to  ,^G. 
D  is  the  dispart  sight,  S  the  tangent  sight.  A'US  the  clearance  angle. 
At  greater  chmadoM than thia the  muscle  notch iaendt  toaMaiian 
the  target  at  IcMer  aflgica  the  dispart  sight  is  so  osed.  Guns  winiont 

dispart  sights  cannot  be  laycd  at  elevations  below  the  clearance 
angle. 

The  earliest  form  of  ahind  orbreerh  sif;ht  was  fixed,  hut  in  the  early 
part  of  the  19th  century  folonel  Th<mi:i%  Blr>mtfie1<1  in-  im;v<  ;l  .1  niov- 
able  or  ungcnt  sight.   It  was  not.  however,  till  1829  that  a  tangent 
(disigiMd  by  Mjtior-Gcacral  Wittm  MiHar)  waa  iatradaced 


n 


s 

K^a 

Fig.  3. 
Early  Tangent 

Sight, 


into  the  navy;  this  was  adopted  by  the  army  in  1846,  In  the  case 
of  most  guotit  was  used  in  conjunction  with  the  dispart  sight  above 
referred  to.  The  tangent  sight  (sec  fig.  3)  was  graduated  in  degrees 
only.  There  were  three  patterns,  one  of  brass  and  two  of  wood. 
A*  the  tangeat  sight  was  placed  in  the  line  of  metal,  hence  diractly 
over  the  cascabic,  vvry  little  movement  roiild  tie  xWi-n  to  it,  so 
that  a  second  si(;ht  was  required  for  luiij;  Tlii-.        o:  wciod; 

the  third  sight,  also  ot  wood,  wan  for  guns  without  a  dispart  patch, 
which  consequently  couM  not  be  layed  at  devationebekiw  the  cliapart 
angle. 

ReferrinR  to  fi^.  i  it  will  be  sii-n  that  in  order  to  sti^  T  tlie  aida 
must  bo  diri  ;  n  ;l  ui  l  /  .it  a  hci^^hi  above  T  equal  to  Tu,  wMie  the 
line  of  sight  or  line  juir.in^;  the  notch  of  the  tant;enl 
sight  ana  apex  of  the  dispart  or  foresight  must  be 
directed  on  T.  In  fig.  4  the  tangent  sight 
has  been  raised  from  O  to  S,  the  line  of  Z^!' 
night  i»  SMT,  and  the  axis  produced  is  7*"  . 
AG'.  D  is  the  dispart,  M  the  muizle  sight, 
OM  is  parallel  to  AC.  Now  the  height  to 
which  the  tangent  si^ht  has  been  raised  in  order  to 
direct  the  axis  on  G'  is  evidently  proportioaal  to  the 
tangent  of  the  angle  OMS-AXS.  This  angle  tecalled 
the  angle  of  elevation;  OM  is  constant  and  is 
t  ailed  tne  sighting  radius.  If  the  dispiirt  sight  were 
iH'ing  used,  the  sighting  radius  would  Ik.-  OD,  hut,  as 
at  the  mi^v  in  fig.  4,  the  line  of  sight  thruuf^h  D  fouls 
the  metal  of  the  gun,  the  muzzle  sight  M  is  used.  The  formula  iur 
li-i.^th  of  s<.-ale  is,  length  "sighting  radius  X  tangent  of  the  angle 
of  tlrvation.  In  practice,  tangent  sights  were  graduated  graphic- 
ally from  large  scale  drawings.  It  will  be  seen  from  f^.  4  that 
if  the  gun  and  target  are  on  the  same  horizontal  pLine  the  axi.s 
can  be  equally  well  directed  bv  incUniiw  it  tu  the  horizontal 
thiongh  the  reouisite  number  of  degrees,  tnit  is  called  "  quadrant 
davation,"  and  the  proper  inclination  was  given  by  means  of 
the  "  gunner's  quadrant,"  a  quadrant  and  plumb  bob,  one  teg 
being  made  long  to  rest  In  the  bore,  or  by  briming  lines  scribed 
on  the  breech  of  the  gun  in  line  with  a  [xjintcr  on  the  carriage:  these 
were  called  "  quarter  Mj;lit ..  ' 

Such  were  the  sights  in  use  with  smooth-bore  guns  in  the  first  half 
of  the  last  centttiy.  Taamt  aighta  wai*  not  much  truated  at 
first.  Captain  Haultain,  lUL,  says  in  his  description  of  tut* 
ing  sight*  (Occa- 
iio  nal  Papers, 
ltA.InitititU,VQ\. 
i.):  "Raise  the 
sight,  and  if  it 
imps  in  Kne  with 
a  plumb  bob,  it 
can  be  as  confi- 
dently relied  upon 
as  the  line  of  metal, 
if  the  trunnions 
are  hortaontaL  If 
the  scale  is  only  slightly  out  of  the  perpendicular,  a  few  taps  of  the 
hammer  will  modify  any  trifling  error." 

The  introduction  of  rifling  necessitated  an  imiirovement  in  sights 
and  an  im|x>rtant  mo<lification  in  them.   It  wan  found  that  projecnles 
fired  from  a  riiltd  |^un  deviated  laterally  from  the  line  of 
fire  owing  to  the  axial  spin  of  the  projectile,  and  that  if  the 
n>in  were  right-handed,  as  in  the  British  service,  the 
deviation  was  to  the  right.   This  deviation  or  derivation 
is  usually  called  drift  ((or  further  ditaiLs  see  il.M;  iMii  The 
amount  of  drift  (or  each  nature  of  gun  at  ditiercnt  ranges  was 
determined  by  actoal  firing.  To  overcome  drift  the  axis  must  be 
pointed  to  the  left  of  the  target,  and  the  aoiOUBt  wiU  increase  with 
the  range. 

In  fig.  sfplan)  at  a  range  HT,  if  the  axis  wert ifirected  on  T,  drift 

would  carry  the  shot  to  0.  therefore  the  axis  must  be  directed  on  a 
(Kiint  1)' sui  li  ih.it  DT-DT.  HFT  is  the  line  of  sight  without  any 
allowance  for  drift,  causing  the  projectile  to  fall  at  L).  Now  if  the 
notch  of  the  tan- 
gent  sight  be 
carriefl  to  H'  in 
orrlcT  to  l<i\'  on  T, 
the  fore-sight,  and 
with  it  the  axis, 
will  be  moved  to 
F'.  the  line  of  fire 
willbeHF;D',and 
the  shot  will  strike 
r  since  UT-DT. 

Left  deflection  has  p  Drift, 

bam  pet  eat  this  ^ 

COald  be  done  by  noting  the  atnount  of  deflection  for  each  range  and 
applying  It  by  means  of  a  sliding  Iraf  carrying  the  notch,  and  it  is 
so  done  in  howitzers;  in  most  guns,  however,  it  i>  found  more 
convenient  and  Rufficiently  accurate  to  apply  it  automatically 
l>v  inclining  the  socket  through  which  the  tangent  scale  rises 
to  the  left,  so  that  as  the  scale  rises,  ic,  as  the  range  increases, 
the  notch  ia  carried  lan*  aad  moie  to  the  kf  t,  and  aa  inocaiiflg 


Fio.  4i— Theoiy  af  Teafoat  9^Ht> 


Digitized  by  Gopgle 


62 


SIGHTS 


amount  a(  kft  dedectioil  gitwtt  tfce 
determuuKl  thus: — 

Tte  hMit  gfungem  tcate  for  any  d^gneof  aimSim  it  ihwn 
with  nimeient  accuracy  by  the  rough  rule  for  dicutar  ncmire 

^■j^^^^jjj- where o  is  the  angleofclcvatkm  in  minutes,  A  the  height 

of  the  tangent  icak,  and  R  the  aighttng  ndiua;  thua  for 

**''^~^0''W  N«wsufifKMiiigtKeMgbtUiiielliiedt*tothe1eft, 

which  will  move  tlie  notch  from  H  to  H'  (sec  fig.  6);   as  before 


HH' 


;22^lNlt  IB  thticaae  K*A"2o-'*HH'>jg^^,  tliercsuhant 


ta  HFH', 


this  oa  l» 


  .  by  the 

^_k}£iM02£2,  but  lmlM»  aM»«HH'«^^2o 

-  1 ',  so  that  if  the  sight  is  inclined  to  the  left  i*  it  will 
giw  l'  dcllection  fur  every  degree  of  dcvation.  By  the  same 


Fw.  6d^>imction  for  Drift. 

formula  it  can  be  shown  that  l'  deflection  will  alter  the  point  of 
impact  by  i  in.  for  every  lOO  yds.  of  niriKe:  thus  the  proper  in- 
clination to  Rive  a  mean  comxtion  for  drift  can  be  determined.  In 
the  fiirly  R.H.L.  gun.-!  this  anijlc  wa^  1°  l6'.  With  riHct)  guns 
dctlcctiun  was  also  found  necessary  to  allow  for  effect  of  wind, 
<lificrence  of  level  of  trunnions,  movement  of  taigct.  and  for  the 
purpose  of  atteriAg  the  point  of  impact  later- 
ally. This  wa.s  arranired  for  by  a  movable 
Um?  (  in  .  ill;;  till  3;t;hting  V,  worked  by 
mean»  oi  a  mill-heailcil  screw  provided  with 
a  acale  in  degrees  and  fractions  to  the  same 
radius  as  the  elevation  scale,  and  an  arrow- 
head for  reading.  Other  improvements  were: 
the  gun  was  sighted  on  each  side,  tangent 
scale'  dropiiinji  into  wx  ltets  in  a  sighting  ring 
on  thi.'  brcftli,  thus  ^:u^llli^l^;  a  \<jng  scale  for 
all  ranges  to  be  used,  and  the  foTc&ights 
screwing  into  holes  or  dro|>ping  into  socket.i 
in  the  trunnions,  thus  obviating  the  fouling 
of  the  line  of  sight,  and  the  damage  lo 
which  a  fixed  muzzle  sight  was  liable. 
The  tangent  sight  w.-is  graduated  in  yartls 
as  well  as  degrees  and  had  als<">  a  fuze  n^\^\e.  The  deKfec  scale 
wa.H  subdivided  to  lo'  and  a  slow-motion  screw  at  the  head 
enabled  differences  of  ot*e  minute  to  be  given;  a  clamping  scri-w 
aii<l  U'ver  were  provided  (see  fig.  7). 

FoTC-sightii  v.irift)  in  ixittcm.  Some  wrewed  in,  others  dropped 
into  a  socket  and  win-  si  i  un-d  by  a  bayoiit-t  joint.  Two  main  shapes 
were  adopted  for  the  apex — the  arurn  and  the  hogsback.  Instruction 
fai  the  use  of  eiglaawaa  bued  on  the  inHndpto  olaeeHring  mifonnity 
ia  laying;  for  tld*  imaim  line  sighting  waa  discounteiMinced  and 

( I  la>'ing  by  full  sif;ht  enjoined.    "  The 

\Ay^  I  centre  of  the  hne  joining  the  two 

I  highest  points  of  the  notch  of  the 
o     ,  lu.  ek.H      tangent  sii;ht,  tlu'  iHiCiii  uf  thi-  fr,re- 

^8"^-  (Fun  AriUUry  Training,  1902)  (see 

fig.  8).  Snce  the  early  davs  of  rifled  gijns  tangent  sights  have 
been  improvetl  in  drtails.  Init  the  principles  reitiain  the  same. 
Except  for  •vmn-  tiiiiiDr  dilTc-renri-.i  tin-  t.iii,;i  tit  sight-i  were  the 
same  for  all  nature*  of  guns,  and  for  all  services,  but  the  develop- 
■wnt  «{  the  ■wtam  wm.  ha*  followed  different  lines  acconiing 
to  tlM  flstui*  MM  Me  g(  tlw  gun,  and  muet  be  treated  under 


Fte.  7. 


Sight s  for  MobiU  Arlitttry. 

With  the  exception  of  the  addition  of  a  tiin-holc  to  the  tangent  sight 
and  cross  wires  to  the  for^-si^;ht,  and  of  minor  improvements,  and 
pf^lg  of  |he  introduction  of  FrctKh's  crossbar  sight  and  the 
atitthtT    fecnracating  eight,  of  which  later,  no  great  advance  \vas 

made  tmtil  the  introduction  of  Scott's  letescopic  sight. 

This  sight  (sec  Plate,  lif.9}oonmuof  a  teleMMpe  mounted 
in  a  steel  frame,  provided  with  Umgltndinal  trunnions  fitting  into 
V's  in  the  gun-  T>i<-s<-  V»  are  so  arranged  thiit  the  axis  of  the  hii;hl 
frame  is  ul»■.ly..^  p.ir.illel  that  o(  the  gun.  By  means  of  a  i  ri>^....k  vt:l 
the  frame  can  be  so  adjusted  that  the  cross  axis  on  which  tin-  tele- 
scope is  mounted  lenlwqfBtnlyhonaoatal.  HajarL.K.Sco(t,R.E.. 
thusdewnbedhoiwhBWMlcdtothfaikortfaeiMit:  "Ihadicadin 
the  D*ih  ffew 


riirinK  catricd  out  by 
the  turret  o(  H.M&  'Cbttoo.'  At  a 


_  of  aODyds  on  a  perfectly  calm  day  the  '  Hotspur  '  fired  several 
fomids  at  the  '  Cilatton's  '  turret  and  misaed  it."  Major  Scott  attii- 
bated  this  to  tilt  in  the  sighta  due  to  wa«  «(  levd  e(  nwMiitiag 

(RA  .l.  Proceedingi,  vol.  xiii.).  Tilt  of  light*  ia  field  guM  ewing  to 

the  sinking  of  one  wheel  h.nl  lunt;  fieea  recogniaedasa  sourceoferror, 
and  allowed  for  by  a  rule  iri  1  tiiitiib  correctton.  depending  on  the  fact 
that  the  track  of  the  wheels  of  British  field  aRUiery  gya-cairiase* 
is  60',  s<:i  that,  for  every  iikch  one  whn-l  is  lower  tfau  ue OtiiarTtbe 

whole  »>»lcm  is  turned  through  otw:  degree — 

a  gj= — »  =  A  X60  =>  60'  or  I  ,  as  A  IS  I  inch. 

Referring  to  the  calculations  given  above,  this  i*  equivalent  to  i' 
deflection  for  every  degree  of  elevation,  which  amount  had  to  be 
given  towards  the  higher  wheel.  This  complication  is  eliminated  n 
Scott's  sight  by  iitiiply  levelling  the  cross  axis  of  the  telescope. 
Oilier  ads'aiit.tge-s  are  i1u>m'  c  nnini'iri  \'<  a'.l  tele«.o[iii:  eights.  I'crsonal 
ernjr  is  to  a  great  extent  eliinituited,  power  of  vision  extended,  the 
sight  is  self-contained,  there  is  no  fore-sight,  a  fine  pointer  ia  the 
telescope  being  aligned  on  the  target.  It  can  be  ec^ually  well  need 
fi>r  ilin-i-t  nr  indirect,  forward  or  badt  laying.  A  micTOBseter  dfuia 
r'  .iils  tn  i\  v^  hi'.e  the  vernier  reads  tO  aUVH  BdoutCe  iO  tittt  Very 
fine  adjustments  can  be  made. 

i}iadvantagea  of  earlier  patterns  were,  the  telc«-ope  wa.?  in\  cri  i  n^- , 
the  drum  was  not  graduated  in  yards,  and  drift  not  allowed  tor. 
These  defects  were  all  overcome  in  later  tiatternsi  and  an  smif 
Important  addition  made.  viz.  mean*  of^  measuring  the 
angle  of  sight.    In  speaking  of  quailnint  elevation  a  brief  * 
reference  was  made  to  the  necessity  for  making  an  ,illo\v;ini  e  for 
difference  of  level  uf  gun  and  target.  Figs.  10  to  13  explain  this  more 
fully,  and  ihow  that  for  indirect  layiag  the  angle  of  agbt  must  be 


Fios.  to,  II, '13, 13. 


added  to  the  angle  of  elevation  if  the  target  is  above  the  gun,  and 
subtracted  if  vice  \TTsa.  In  Scott's  sight,  nuirk  iv  ,  there  ii  a  longi- 
tudiiuil  le\'el  pivoted  at  one  end  and  provided  wiili  a  cle>;riT  «alr  up 
to  4°;  the  level  is  moved  by  a  spindle  and  micrometer  !>crcw  reading 
to  a'.  If  now  the  teliwiiiia  lie  directed  »n  the  target  and  tUi  level 
be  brought  to  the  centre  of  Its  ran,  the  angle  of  sight  can  be  read— 
if  afterwards  any  range  ordered  is  pot  on  the  sight  and  the  giin 
truly  laved,  this  bubble  will  be  found  in  the  centre  of  its  run— so 
that  if  thr  reafti-r  the  target  bii-onies  obwiin-d  the  gun  can  be  relayed 
by  eleviiinu;  till  tlie  luil  lilc  i-.  in  the  centre  of  its  run,  or  at  a  <"<jn\- 
pleiely  concealed  taruet  the  angle  of  sight  can,  if  the  range  and 
difference  of  level  arc  Known  or  can  be  measured  fram  1 


near  the  gun,  be  pot  on  by  means  of  the  micrometer  screw,  and  the 

gun  subsequently  laycd  by  putting  the  range  in  yards  or  degrees  on 
the  sight  drum  and  elevating  or  depre-<ting  till  the  biibbU-  i.s  central. 
The  disadvantages  that  still  remain  are  that  the  sight  lues  to  be  re- 
moved every  time  the  gun  is  fired,  and  the  amount  of  deflertion  is 
limited  and  has  to  be  put  on  the  reverse  way  to  that  on  a  tangent 
Soett's  light,  thoiigh  ■»  hMgac  uiod  whh  qnick-liiiiiB  gini, 
nr  01  Ml  iMMkn  aighta. 
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The  introductioa  of  tninnionles«  gun*  recoiling  axiuMy  through 
a  fixed  cradle  enabled  si^btt  to  be  atucliad  to  tM  mm-recoil  ports 

  of  the  mounting,  ao  that  the  UttCMft*  of  Rmoving  a 

jf*/*"      dclicAtp  tclc^opic  sight  every  round  disappcaritl,  and 
ti  li-.i:op<-  >ighi5  on  the  ruckinK-l>ar  principlf  («rtf  below) 
'•^  were  iniroUuccd  (or  4-7-in.  Ui.r.  guns  on  held  mountings; 

ihae  ngbu  admit  of  continuoua  lavinKt  m>  the  eye  need  not 
when  the  gun  it  fifed.  The  increased  importance  of 


nt  for  onu's  own  guns  and  the  certainty  of  being  called 
I  tocngage  ron<  t.ilt'vl  targets,  brought  indirect  laying  into  great 
prominence  (sw  ^lUo  Abtii.i.kky).  This  form  of  UiyinK  is  ol  (wo 
kinds:  (1)  that  in  which  the  gun  can  be  laycd  for  iliret  tion  over  the 
eight  on  the  cargrt  itself,  or  on  some  aiming  point  close  by,  but  from 
indistinctness  or  other  cauaes  quadrant  elevation  it  pre- 
ferred; and  (2)  that  used  when  the  target  is  completely 
hidden  and  an  artihcial  line  ol  fiic  laid  out  and  th«  guns 
hyed  for  direction  on  pointers,  or  the  line  transferred  to  a  distant 
aiming  point.  Thi-  old  method  of  givinK  (piadrant  eU'^-ation  by 
clinometer  was  obviously  too  slow.  Stnit's  sight  (stf  above)  was 
the  first  attempt  to  obtain  indirect  laying  (or  elevation  by  means 
U  the  light  itaen,  and  in  that  Mght  the  aagle  of  light  waa  taken  into 
account:  in  modem  guna  this  is  effected  by  what  is  technically 
railed  the  "independent  Une  of  sight"  (see  Ordnance:  FifU 
Equipmenli).  It  isobtained  by  different  means  in  different  countries, 
but  the  principle  i»  the  siimi-.  Thrre  miiM  1h'  two  M  t^  of  elevating 
gears,  one  whiih  brinys  the  axi-  u)  the  j;iin  an<l  (he  >iKht»  together 
00  to  the  target,  thus  finding  the  angle  ot  sight  and  also  pointing 
the  axis  of  the  gun  at  the  tanct,  and  a  iKCond  by  which,  independent 
of  the  sight  tvhich  remans  nxcd,  the  elevation  due  to  the  range  can 
heaven  to  the  gun  and  read  by  means  of  a  pointer  and  dial  marked 
in  yards  for  range.  This  latter  is  ahcnra  in  the  Knipp  equipment 
(Plate,  (ig.  14),  in  twhich  the  sight  is  attached  to  the  cradle,  but 
does  not  move  with  it.  The  lumd-wbeel  that  Krewn  tlie  ^un  and 
cradle  down  at  the  same  time  screws  the  light  up,  and  vice  versa. 
When  the  target  is  completely  concealed  it  is  neccManr  to  lay  the 
gan  on  an  aiming  point  more  or  Ices  out  of  the  tine  of  me,  or  to  lay 
on  a  "  director  with  a  large  amount  of  deflection,  and  to  aliun 
aiming  poets  with  the  sights  at  zero  to  give  the  direction  of  the 
f.irKct,  and  afterwanU  fx-rhapfi  to  transfer  the  line  of  sight  to  some 
"thtT  ilih'.ai'.t  objec-1,  alt  n!  whirh  nquiie  a  far  greener  si'oik;  of 
deflection  than  is  afTordc<l  by  the  defection  leaf.  In  the  bouth 
African  war  improvised  detachable  deflection  Kales  of  wood  or  iron 
placed  over  the  forr-Mght,  called  gun  arcs,  were  used,  but  this  device 
was  clumsy,  inaccurate  and  insufficient,  a*  it  only  gave  about  y>* 
right  or  lett  deflection,  and  only  a  sight  that  admitted  of  aH-round 
laying  coiihl  re.dlv  ^ilti^fy  the  requirements.  "  The  goniometric 
•ight  in  it-  -.i[:!;ile^f  form  its  a  <  ir(  ul.ir  graduated  base  plate  on  whu  h 
a  short  tele.-M.~ope  or  sighted  ruler  is  pivoted.  Beaulea  (he  main 
■raduations  tbeie  is  usually  a  ie|Miate  deflection  scale  "  (BetbeU), 
In  this  form,  wfakk  is  found  in  British  field  artillery,  the  goniometnc 
or  dial  aMitia  wed  for  {licking  up  tlie  line  of  lire.  In  the  (iiUar  sight 
used  in  the  Prmdi  to-  and  9iMnnL  Q.V.  gunt  it  it  uecd  for  laying  fnr 
din-rtion. 

The  colUmntrur,  or  sight  proper,  h.as  a  lateral  mos-croent  of  y", 
and  i*  .icmaied  by  the  drum  on  the  right  turned  by  the  mill 


etjoal  to  5-4'. 


beaded  screw.  T^e  drum  ie  dividad  iMS  100  mduMMMU,  each 
The  gonio  plate  taclair  la  dMdad  Into  4  quaditints, 
and  each  quadrant  into  10  apaces  of  9*  each 
numbered  in  hundreds  from  o  to  goo.  The 
stem  is  turned  by  pressing  down  on  ttie  mill- 
hi-jded  screw.  The  cotlimnlrsir  which  is  used 
in  many  sights  is  a  rrctargular  box  cU>^#d 
at  one  MM  W  •  diirkent'd  glass  with  a 
bright  CTMB.  Its  ttse  i^  graphiailly  described 
in  a  French  text-book  thus;  "  The  la>'er. 
kee|Mng  his  eye  about  a  foot  from  the 
coUtmateur  ami  worlcing  the  elevating  wh<N-l. 
makes  the  horizontal  line  dance  alKuit  the 
landscape  until  it  dances  on  to  the  target; 
tiwB  woridsc  tho  trwaniaiK  WB^  ^  ones 
the  Mnw  witli  the  vertical  nne:  then 
brining  his  eye  close,  he  brings  the  inter- 
section on  to  the  target."  In  the  Krupp  arc 
sight  (i<ee  Plate,  fig.  14),  the  goniometric 
sight  it  placed  on  the  top  of  the  arc.  In 
the  French  field  Q.F.  artillery  the  inter- 
■adlott  carriage  (see  deacripaon  and  dia- 
paaa  in  anida  OnmAlfCB:  "Mi  Equipments)  carries  the  stght. 

Fig.  ts  shows  the  recipnxating  sight  for  the  s-S-in.  gun.  The 
light  drops  through  a  socket  in  a  pivoted  bracket  which  is  provided 
^_  with  a  level  and  a  clamp;  the  level  is  fixed  at  the  correct 

"•Jf^*^    angle  for  drift;   if  the  sight  las  is  espei  ially  liable  to  lie 
^rTV^     the  case  on  steep  hillsides)  is  tilted  away  from  the  angle 
itcaabanMondtwBOving  the  brachHtill^but£lt 
ef  the  nirit-lewel  k  central,  and  then  clamping  it. 

With  now itaew  indirect  laying  is  the  rule,  elevation  being  usually 
given  by  clinometer,  din-rtion  by  laying  on  haitderols  marking  out 
the  line  of  fire;  then,  when  the  dirvrtinn  hni  been  e«tal)li»h«Hl. 
an  auxilbry  mark,  usually  in  rear,  is  seUrted  ami  the  line  transfcrretl 

to  it.    At  night  this  mark  i»  replaced  by  a  lamp  installed  in  rear 
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and  in  line  with  the  sights.    The  normal  method  of  laying  these  is 
from  the  fore-sight  over  the  tangent  sight  to  a  point  in  rear. 
Special  sighu  were  de:<igned  for  this  purpose  by  Colonel  _ 
Sir  E.  H.  Frt'iich,  called  cross-bar  sights,  and  were  in  the 
j.ar  i9o«  still  in  us*  with  British  6-in.  B.L.  howitzers. 
The  prinrinle  of  ! hew  sights  (see  fig.   16)  is  that  the  •«"'»• 
tangent  sight  has  a  steel  hurizoni.il  bar  which  can  slide  through  the 
head  of  the  tangent  .nale  for  deflection,  and  is  grdduated  for  3*  left 
and  I*  right  deflection.  One  end  of  the  bar  ia  slotted  to  take  the 
sliding  leaf;  this  end  of  the  bar  is  graduated  iraaa  o*  to  6*,  and  in 
opiyttBctiott  upith  the  foic^ight  affocda  a  lataal  aeoBe  of  6*  M  dkhcr 
tide  of  the  nonnal  for  pkBag  up  ««  auiiBaryaiwk.  Tht  fore 


Fni.  i6w 

light  has  a  fixed  horiaoMal  bar  slotted  and  graduated  aimilarty  to 
the  slotted  portion  of  the  tangent  sight.  The  leaves  are  reveraiUe, 

and  provided  with  a  notch  at  one  end  and  a  point  at  the  other,  so 
that  they  i-an  be  used  for  either  (orwanl  or  reverse  laying.  The 
leaf  of  the  (ore-sight  has  a  pinhole,  .ind  that  of  the  tangent  sight 
cross-wires  for  fine  tevtrae  laying.  Fore-sight.s  are  maile  right  and 
left;  tangent  sights  are  interchangeable,  the  graduations  are  cut 
on  the  horiiuntal  edges  above  and  lielow,  so  that  the  sight  can  be 
changed  from  right  to  left  w  vice  versa  by  removing  and  reversing 
the  bar.  I  low  it  .^er  sights  arc  vertical  and  do  not  allow  for  drift; 
they  are  gradu  Ui  1  in  degrees  o:iIy.  Goniometric  sights  have 
recently  been  introduced  into  British  siege  artillery.  The  pattern 
is  that  of  «  tiuo  liclll.  that  is  to  say,  the  base  plate  is  capable  of 
movement  about  two  axes,  one  parallel  to  and  the  other  at  right 
angles  to  the  axis  of  the  gun,  anil  has  crus«  spirit-levels  and  a  gradlttild 
elevating  drum  and  independent  deflection  siale,  sm>  that  compauift* 
tion  for  level  of  wheels  can  lie  given  ami  <iua<lranl  elevation. 

In  wn<X)lh-bore  Ja\ s  the  term  mortar  meant  a  piece  of  ordnance 
of  a  peculiar  shape  tckliilg  on  a  bed  at  a  &xed  angle  of  quadrant 
elevation  of  4$*.  It  Was  nugad  by  varying  the  charge,  . 
and  Uved  for  fine  by  HMnna  of  a  Une  and  plumb  bob  f^"* 
aligned  on  a  picket.  The  term  mortar,  though  not  used 
in  the  British  service,  is  still  retained  elsewhere  to  signify  very  short, 
large-calibre  howitxers,  mounted  on  a  IxhI  wiih  a  rmnimum  angle  of 
i  li  v.iti.in  ..I  45°,  which  with  the  lull  1  K.irge  would  give  the  maximum 
range.  Range  is  reduced  by  increa»ing  the  angle  oi  elevation  (by 
cliiuMncter)  or  by  HiiM(  reduced  charges.  In  the  9-45-in.  Skoda 
howitaer,  wU^  Is  really  a  mortar  as  defined  above.  dire(  (ion  is 
given  by  means  nf  a  |>i>intcr  on  the  mounting  ami  a  graduated 
arc  on  the  be<l.  1  .Ji  .1  ilescriptton  of  Cocri  panoramic,  '"  ghost  " 
and  other  forms  ol  sights,  sec  Colonel  H.  A.  licthell,  Motiern 
('UMj  and  Gunnerv  (Woolwich,  1907).  and  for  sights  useil  in  the 
I'nitcd  Stales,  Colonel  O.  .M.  Lissak,  Onfnaiicc  and  Cunnrry  (New 
York  and  London,  1907). 

Si^for  Coaat  Dejaut  ArtOttry  {Fixtd  Armaments). 

In  coast  dcfcnoe  artillcry,  owing  to  tfie  fact  that  the  guns  are  oa 
fixed  mountings  at  a  constant  height  (except  for  fiag  and  fall  <ri 

tide)  above  the  horizontal  plane  on  which  their 
targets  mcvr,  and  that  consequently  the  angle 
of  si^ht  ar.d  quadrant  elevation  for  every  range 
can  be  calculated,  devcUipmcnts  in  sights,  in  a 
measure,  gave  way  to  iinproved  meana  of  ghing 
quadrant  elevation.  Minor  improvementa  in 
tangent  sights  certainly  were  made,  notably  an 
automatic  clamp,  but  quadrant  elevation  was 
mainly  use<l.  and  in  the  rase  of  guns  equipped 
with  [>isitiiin-hr\iliTs  \^-v  R asi.f-hnder ;  the 
guns  could  be  laycd  for  direction  by  means  of 
a  firaduated  aic  on  the  emplacement  and  a 
pointer  on  the  mounting.  A  straight-edge  or 
verti«-al  Wade  (see  fig.  17)  waa  placed  above  the 
leaf  of  the  tangent  sight,  and  in  some  cases  on 
the  fore-sight  as  well,  to  facilitate  laying  for 
liiif.  This  enabled  the  gun  tii  t>p  byed  from 
some  little  distance  behind,  i>o  that  the  layer 
coaU  bedear  of  nooi,  and  continuous  laying  ms  thus 
•ibie.  The  arrangements  far  giving  quadrant  elevation 
sisted  of  an  arc.  calle<l  index  ^te  (see  fig.  18),  on  the  gun, 
graduateif  in  degre*-s  read  by  a  "  reatler "  on  the  carriage.  A 
\.ird  ^  .ili-  of  varnished  paper,  made  our  locallv  for  quadrant  eleva- 
tinn  with  rcK'ard  to  height  (if  site,  w;»»  iisu,ill-.  [k,st,.(l  over  this.  \ 
correction  (or  level  o(  tide  «as  in  many  caavs  necessary,  and  waa 
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entered  in  a  lable  or  mounted  on  a  dnm  wMcli  (Bvc  wvenl  correc- 
tions that  had  to  be  applied  to  the  range  for  various  causes.  One 
grv.it  cir.iwliact;  to  this  system  wai  that  elevation  was  jjivcii  with 
reference  to  the  plan«  ol  tf>e  racers  upon  which  the  mounuiiK  moved, 
and  as  this  wm  not  always  tn^y  kadKMKal  grave  crron  mn  intm- 
duced.  To  overoonw  thii  ColMri  H.  S.  Watku,  C.B..  iatroduocd  a 
liydncliMaMtcr6i«loatetniiiiiliw.  It  was  provided  with  a  yard 
■cale calculated  with  reference  to  height 
~\  I  of  site,  and  elevation  was  read  by  the 
i '  intersection  ot  the  c<ii;c  ol  the  liquid 
I '  with  the  graduation  ior  the  particular 
iraage.  Spadal dihta  wm  fattnducad 
to  omane  the  dillieultiet  of  dis- 
appearing Kunt.  large  guns  firing 
tnitraah  small  ports,  &c.  Such  were 
^"^^^^^^  the  Moncrieff  rcflectinR  siKht?,  and  the 
FlC.  18— Skitrhof  Index  "chase  siRhts  ■  lur  thi-  loin,  gun  in 
Plate  and  Reader.  which  the  rear  MKht,  e<tui|i|H-d  with  a 
nrimr,  was  placed  on  the  chase,  and  the 
fore-rfrflt  on  the  muida,  Ac  In  the  early  days  of  B.L.  guns  very 
little  cnanec  was  made  in  the  pattern  of  sights.  Shield  sights  were  in- 
troduced tor  disappearing  mountings  to  admit  of  continuous  UnvinK 
for  line,  and  a  dist  engraved  for  yards  of  range  duly  correctctl  for 
hi-itlit.  and  called  an  "  clovatinn  indiLilur,"  rcijUi  ed  the  index  plate 
and  reader.  Aa  in  mobile  artillery,  the  introduction  of  trunnionless 


warn  browght  aboBt  a  nvoliMioa  n  laying  aad  aitfita.   

powder  alto  made  lapld  firing  a  posaibiiity  and  a  nacetahy,  Coit- 


tinuous  laying  and  telescopic  sights  Hecame  posrible.  Thercdurtionof 
friction  by  improved  mechanii  al  arrani^^-ments,  and  the  introduction 
of  clcrtric  firing.  etubleiJ  the  layer  not  only  to  train  and  elcvau-  the 
y.un  himvll',  but  alf-o  to  fire  it  the  moment  ii  waf  truly  on  "  the 
target.  The  roclcin|;-l)ar  si^ht,  which  had  been  for  some  time  in  use 
in  the  navy,  was  mtrodnnMi.  in  this  tight  both  hiad  and  fore 
tights  are  find  on  a  riRiU  bar  pivoted  about  the  centre:  the  rear 
and  is  raised  or  depressed  by  a  rack  worked  by  a  hand-wheel ;  ranges 
ate  nad  from  the  periphery  of  a  drum ;  the  fore-sight  and  leaf  of  the 
hiad-sight  are  provided  with  small  electric  glow  lamp*  (or  night 
firing.  In  addition  to  these  open  sights  the  bar  also  tarrii->  u 
sighting  telescope.  The  advantages  compared  with  a  tangent  sight 
are  that  only  half  the  movement  is  required  to  raite  the 
^.^^  sight  for  any  particular  range;  the  ranges  on  the  drum 
tiLfu,  arc  easier  to  read,  and  if  necessary  can  be  set  by  another 
^'"'^  man.  so  that  the  layer  need  not  take  his  eye  from  the 
tcleacope.  The  juttrrn  of  telewoiH-  ummI  in  roast  dcfinrr  is  that 
designed  b\'  Vr  Commim  It  is  an  c'rcfling  ti-lcw'i]ii-  with  a  fn'l<1  n( 
view  of  lo''  and  a  magnification  of  3  diameters,  and  admits  plenty 
oflUtt.  The  diamond'tfamd  pointer  it  always  in  focus;  focusing 
for  udividiial  eyesight  U  Mfected  by  tundng  the  eye-piece,  which 
is  {nnuahed  with  a  scale  for  readjustment.  A  higher  power  glass 
has  linoe  been  introduced  for  long  ranges. 
The  improvements  in  gun  mountingo  mentioned  above  led  the 
to  the  introduction  of  the  automatic  •■i^'ht.    Tin-  )iritiripie  of 


w  III  1. 1  ^."lu^.  I  lull          iiii;  auiuiiiai  i<-    ^i^iii-       i          )'iii,^tp««.  w» 

 ...  combined  sight  and  ranite-findcT  had  long  been  known, 

and  waa  cnbodiad  in  tbe  tolled  "  Italian "  sight,  but, 
"•^^  on  account  of  the  ilow  rate  of  fire  impoaed  by  black 
powder,  the  rapidity  of  laying  conferred  by  its  use  was  of  no  great 
advantage.and  it  was  unsuited  to  the  impcrifcct  mechanical  arrange- 
ments of  the  gun  mountings  of  the  time.  When  cordite  replaced 
black  jKiwdi-r,  and  the  gun  sights  and  all  in  front  of  thr  gun  wi  re 
no  longer  obscured  by  Hanging  cloods  of  smoke,  it  became  a  de- 
aidcntam«  aod.  aa  tiw  automatic  tight,  it  waa  reintroduced  by  Sir 
G.  S.  Qaike,  when  he,  at  tuperiniendent  of  the  Ro>'al  Carriage 
Factory,  had  brought  gun  mountings  to  such  a  pitch  of  periectlon 
timt  it  coold  be  utHully  employed. 

Aa  automatic  aight  is  a  tight  connected  in  such  a  manner  with  the 

elevating  gear  of  the  gnu.  that  whan  the  siyiiit  1-.  i!ir<'< hhI  oh  the 

water-line  uf  a  target  at 
any  range  the  gun  will 
have  the  proper  quadrant 
elevation  for  that  ran^. 
Colonel  H.  S.  Watkin, 
C.  B.  ,dcsc ribcs  the  theory 
of  the  sight  thus  [Fro- 
cetdings  R.A.I.  iti98). 
CoimWmm.— Tbe  gun 
FI6. 19.— tlieary  of  the  Auteoiatfa  Sight,  mutt  be  at  a  certain 

known  height  above 
tea-level — tbe  greater  the  height  the  greater  the  accuracy.  The 
racer  path  must  Iw  level  Let  FH  (fig.  19)  represent  a  gun  at  height 
liD  al'ovo  watLT-lLvrl  DC  elevated  to  such  an  angle  that  a  snot 
would  strike  the  water  at  C.  Draw  EB  parallel  to  DC.  It  is  clear 
that  under  these  conditioot.  if  a  tangaat  tight  AF  be  raited  to  a 
height  F  representing  the  elevation  due  to  the  range  BC,  the  ob}ect  C 
will  be  on  the  line  of  sight.  Then  ABF  -  angle  of  elevation :  EFB 
-quadrant  angle;  BCD aangle  of  sight :  EBF  ABF— ABE:  and 
siaccABE  -  BCD.italiocqaabABF-BCD.  BCDcan  always  be  cal- 

cmatadfromthefonHula.an^oftlghtfamliwtet-*  j{'  (^'y^^^^'^y' 

(i»  bright  of  gun  above  aca-Wvel;  R»rangr).  An  automatic 
tight  baaed  on  tbe  Italian  aight  was  tried  in  1879-1879.    In  thit 


(tee  fig.  ao)  a  rack  I.  fixed  to  the  carriage,  caused  a  pinion  H  on  the 

gun  to  n-volve.  Fixed  to  the  pinion  were  three  rams,  for  hi^h. 
Iviw  and  iiK'an  tides.  The  tangent  scale  nii>\i-i',  liv  in  a  ■^ix  kit 
fixed  tu  the  gun;  its  lower  end  rested  on  une  of  the  cams,  cut  to  a 


that  twfaen  the  gun  waa  ele- 
vated or  depnrssed,  the  rack 
cauMMl  the  pinion  to  revolve, 
and  the  sight  was  thus  raised 
or  luWLTid  to  thi-  [jroiKT 
height  to  fulfil  the  conditiuos 
l^wmabnvc;  but,  as  Colonel 
WatUn  laid,  owing  to  want 
of  lc\-el  of  plattaro  and 
other  cause*  it  was  not 
satisfactory. 

With  the  introduction  of 
quick-firing  gunt  it  was  felt 
that  the  layer  tboold  ham 
the  same  control  over  hia 
gun  as  a  marksman  had  over 
his  riHe,  and  this  would  be 
afforded  by  a  satisfactory 
automatic  sight.  Thi  prin- 
ciple of  the  modern  automatic  sight  is  made  clear 


Fii;.  20. — "  Ita1i.in  "  Sight. 


«kwh 
Tha 


n  figs.  31  and 

 ^      and  automatic  sight. 

iindtiini^'harconiiilaafacamero  fined  to  the  cradle,  a  rocking- 
bar  d  pivDtedto  the  caniarat  a,  aafaht  bar/cairying  the  sighta  and 

Bighting  telescope.  Thetadd— '  ' 

a  piaioo  on  a  croia^ipladlei 
of  a  wonn-wbael  ii 


m  moved  by  a  rack_g  into  which 
the  cnMa.tpindle  it  moved  by 
OB  tbe  longitudinal 


spindle  of  the  hand-whoel  gears;  one  end  of  the  crosa-spindle  movet 
the  range  drum  a'.  The  worm  and  hand-wheel  arc  thrown  into 
and  out  of  gear  by  means  of  the  clutch  t.  When  tbe  haivd-whcel 
is  thrown  out  of  gear  the  siobts  can  only  be  moviHl  by  means  of  the 
elavatiagfliarof  thanna.  TheHaeof  aghtaad  theek-vatioaof  tha 
gUB  hencHortfa  am  UMepanble.  The  antomatic  sight  conriata  of 
a  bent  lever  roller  cam  m,  also  secured  by  the  bolt  e  to  the  carrier; 
the  lower  end  of  the  lever  carries  the 
cam  roller  n.  which  is  constrained  to 
move  in  the  cam  p  by  means  of  the 
spring  in  the  spring-Uux  {;  the  rear 
end  of  the  horiiontal  aim  af  tha  lawar 
is  formed  into  jaws  v;  the  tame  action 
of  the  clutch  <  which  releases  the  worm 
and  hand-wheel  forces  a  catch  on  a 
vertical  stem  u  into  the  jaws  of  the 
lever,  and  fixes  the  rot  kmg  ;iriil 
bars  riyidly  to  it.  The  movement  of 
the  rii^taeaa  aow  only  be  allecMd  by 
means  of  the  elevating  gear  of  the 
gun,  acting  by  means  01  the  move- 
ment of  the  vertical  arm  of  the  bent 
lover,  and  its  movement  is  constrained 
to  follow  the  lani.  w  hii  h  is  cut  in  ■■lii  h 
a  way  that  for  any  given  elevation  of 
tbe  gun  the  «ight  bar  it  dtprtated  to 
the  angle  of  sight  for  the  range  corre- 
sponding to  tne  elcvtition;  ft'  is  a 
le%tT  for  making  allowance  for  M.ite 
of  tide,  and  1'  is  the  scale  on  which  the  rise  and  fall  in  feet  above 
,  and  below  mean  sea  It  m1  are  marked.  In  later  ii.ittcrns.  the 
i  sight  is  automatic  pure  and  simple,  the  lever  is  rigidly  altach«l  to 
I  the  rocking-bar,  and  tbe  range  scale  and  gear  for  niaing  tha  tightB 
■  dispensed  with,  much  at  shown  in  fig.  2y  la  the  larier  natuicaoi 


TtmWt><»»Bm 

Fli 


Digitized  by  Google 


SIGHTS 


65 


gun  there  is  a  rocklng-bar  sight  on  one  tide  and  an  automatic  sight 
Mtheotlnr.  TlM«uUMnuiciiglithaiiikoirever,diaitinctUmiutioiw; 
it  dcpcoda  fpr  iu  accuracy  on  haigbt  of  site,  and  at  loni;  ran^ 

even  from  a  hij;h  »ile 
it  cannot  ri)ni(iarc  for 
accuracy  with  indepen- 
dent range-finding  and 
careful  layine  or  accur- 
atcly  applied  quadrant 
elevation ;  it  is  also  usc- 
les»  when  the  water  line 
i>f  the  target  is  olwcurcd. 
its  may  often  be  the  case 
from  the  tptaabes  caused 
by  butvting  abcll.  Im- 
proved communicAtion* 
bet«-oen  range  -  finder 
and  gun.  range  and 
training  dials  placed  on 
the  mounting  whn« 
they  can  be  read  by  the  Ia)'en,  aiid  more  accurate  elevation  indicatofB 
have  nude  layii^  by  quadrant  elevation,  and  in  certain  caaea  ghrinc 
direction  by  mon*  ol  graduatad  arc  and  pointer,  both  accurate  and 
rapid,  so  that  onoa  mm  thk  ayMm  of  ta^BCfeeofli^iMloiBWOur 
(or  long  ranges. 

Nmal  Sitkts. 

In  the  navy  the  conditiom  ot  an  unstable  platform  rciKicred 
quadrant  clevttiaa  af  linle  «ae,  and  MMMitirrd  a  apedal  nattern  d 
tangent  sight  to  tacOlttte  fifioK  the  moment  the  roll  or  the  ship 
brought  the  sights  on  the  target.  A  diagram  of  the  Focite-Arbuthnot. 
ar  H,  or  navaT tangent  sight,  is  given  below  (fi(;  21] 

The  fore-si(;ht  was  a  small  globe,  and  in  the  original  patterns 
thiai  was  plarc  i  i>n  a  n\i)\ablc  leaf  on  which  deflection  for  speed  of 
one'"  own  ^lu|l  wa.t  t^iven,  while  deflection  for  speed  of  enemy's 
•hip  and  wind  were  aivea  on  the  tangent  sight.  The  yard  scales 
were  on  detach.ible  stri[M,  so  that  fresh  strips 
t  inild  in»*n«1  for  \'ariations  in  velocity.  In 
Mjl>%e<juent  iwlterns  all  the  deflection  was  given 
on  the  tangent  sight,  which  «raa  provided  with 
two  scales,  the  upper  one  giwtated  in  knots 
for  speed  o(  ship,  and  (he  lower  one  in  degrees. 
Night  sights  were  introduced  by  Captain 
McEvoy  in  1884.  They  consist  ot  an  electric 
battery  cable  and  lamp-holders  and  sm.-iU  li'^w 
lanips;  that  for  the  hind-^ight  is  tolniin  ;!. 

Turret  Sights. — In  turrets  or  L>arlx-lte»  two 
sets  of  Mghts  are  pravided.  one  for  each  gun. 
They  are  geared  so  as  to  work  simultaneously  and 
alike.  Toothed  Kearing  connected  with  the  gun 
mountings  actuates  a  rack  attached  to  the 
stamUrtu  carrying  the  sights,  so  that  any  move- 
ment of  the  gun  mounting  is  communicated  to 
the  sights.  The  sights  them&etves  fit  into 
■OCketa  cut  at  Ibe  proper  .k!;.;I>'  for  drift,  and 

an  raised  in  their tocfeet!.  tU-  it:|iii»ite  amount 
for  the  range  by  mean*  i-,f  a  small  hand-wheel: 
they  are  thus  non-rci  nilici^  sights.  The  layer 
haa  ttadar  bis  control  the  band-wbcd  for  setuttg 
tha  naikan  tha  aiglttai  anadiar  haad-wkatl  for 
etevating  tha  fun  ana  tha  tight*  en  to  the 
,  target,  and  a  third  for  travening  the  turret. 

The  introduction  of  tninnionless  gLins  »a<^ 
fallowed  by  that  of  rocking-bar  sights  (dc*<:ril>e<J 
jiUovc).  Sighting  telefwropes  were  also  intro- 
<luced.  In  the  navy  one  of  the  first  essentials 
is  rapidity  of  fire;  to  attain  this  the  duties  of 
laying  arc  subdivided ;  one  man  laying  for  elevation,  elevating  and 
firing,  a  second  laying  for  line  and  travrr'<inf(  and  a  third  putting 
on  the  elevation  ordered  or  communic.i'iii  liy  <'lfi  ui<  tlUl.  To 
ensure  the  sights  on  each  side  readina  together  they  are  connected 
by  rods.  To  laciKiate  the  setting  of  the  range  the  ranges  are  shown 
on  a  dial  which  can  be  read  from  the  «de  of  the  mounting,  from 
«kaiaalaothaa{^can  be  SCI.  (R.M.fi.KKO 

Mililary  Kip  Sigihls. 
With  smooth-bore  arms  of  short  range,  the  Kildlir  Batdcd  little 
more,  in  the  way  of  sights,  than  the  rough  equivaint  «t  the  die- 
|Mit  of  cannon,  vii.  nnirhaa  at  Aa  bcaaeh  aaa  aunda  aAA  aaich 
and  bbde  (fig.  35).  But  aoaia  fisnn  of  ligfat  waa  ahnoat  iavariabiy 
employed  witn  nlled  firearms,  even  of  early  date,  and  when  about 
(780-1800  the  rifle  came  into  use  as  a  military-  wcajxin,  sights  were 
iniritdured  with  it.  The  sights  of  the  Baker,  Brunswick,  and  other 
rllli-'i  riir]  nut  (lilitT  ill  principle  fron)  the  now  common  form  of 
elevating  back-sight  (fig.  29),  that  is,  the  elevation  was  eiven  on  an 
iqnigbt  adjuataUe  back  sight.  But  this  refinement  was  Mag  laokcd 
upon  aa  a  mere  fad.  both  by  the  soldiers  who  used  the  amooth-bofe 
(or  converted  ritlc)  muskrt.  and  by  experienced  short-range  snap- 
shooters,  i!'.  this  connexion  Major-(  icncral  John  Gi!i!>on,  U.S.A., 
records  that  in  the  Amwican  CtvA  War  hunters  and  otbera  who 

XXV.  s 


Flu.  34. 


served  in  the  western  regiments  habitually  knocked  off  the  back- 
•ighta  «{ the  rifle*  that  were  iaaued  to  them,  preferring  to  do  withoat 
them.  But,  aa  rifle*  imprawad  and  came  into  general  use  for  all 
traapa,  lighta  becaaa  fauSapeneal  lc.  an  f  to^y  as  much  eaia  m 


Fka.a6k 


Fig.  25.  Fig.  27. 

taken  over  the  sighting  as  over  the  "  proo^  "  of  a  military  rifle.  The 
modern  rifle  ha-,  invariably  a  Ikack-sight  and  a  forc-Mght.  The 
latter  is,  .a.-i  a  ^i-niTul  rule,  fixeiJ  and  unalterable,  its  siie,  ]K->-,!ii..jti 
on  the  barrd,  &c,  being  practically  ascertained,  as  accurately  as 
possible,  for  tha  lowaat  ewmkwi 
sights  have,  howaver.a  1 

deflection  found  to  ha  vaemmtf  kit  the  variattoa  of  each  fiH  Doaa 
the  average.  The  ahiqia  of  tut  paR  aeea  fhioHgh  the  notck  or 


on  the  back-^ht,  Shm  ien^ 
■totioo  giving  within  nanwHadtadK 
for  the  variation  of  each  rifla  boaa 


Fie.  ay. 
Flo.,  as. 

aperture  of  the  back-sight  h  dRung  varies  a  good  deal.  Two  of 
the  commonest  forms  are  shown  in  lq(.  16.  callad  the  "  barteycom," 


and  27,  called  the  "  liead."  The  fore-sight  of  the  Krag-J< 
rifle,  used  in  the  l,"nite<i  Slates  army  until  1906,  consisted  of  a 
with  parallel  sides,  The  shape  of  the  part  seen  when  aiming  indicates 
whether  the  proper  an-.ount  of  the  (ore-sight  is  taken  up  into  the 
line  of  vision  from  the  back-sight  to  the  target.  A  "  full  "  sight  is 
shown  ia  fig.  S  above.  The  position  of  the  Ion  eiihi  at  or 


Pte.  ja. 


the  end  of  the  barrel  renders  it  peculiarly  U.ibic  lo  injury,  and  in 
some  rifles  therefore  it  is  provided  with  guards  or  ears;  these, 
however,  have  the  disadvantage  that  more  or  less  of  the  light  that 
would  otherwise  light  up  the  leight  is  inlcn■e^>^ed  by  the  guards. 
The  fore-sigli'  "f  the  British  sor\icc  "short  '  l.et»-Knficld  (1903) 
has  guards  and  alxj  a  l.iU'i.i!  ai  Iju-tmcnt  of  the  iMrlcycorn.  Hack- 
sights  axe  ot  many  dtfierent  pattema,  almost  any  two  being 
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wdtke.  Enmptes  taken,  cscept  fig.  aS,  by  permisiion  from  the 

Text  Book  of  Small  Arms  (1909),  are  given  in  fig.  28  (German  MauM-r 
pattern).  fiK-  29  {"  lonn  "  hand-loadLr  Ltu-Enficldl.  fig.  30  ("  short  " 
l^c-Enfii'tV).  fiK.  31  (Duu:li  MTvicc  ritlc).  ana  fig.  ^2  (Russian 
*' thrcc-lint-  "  rilli-).  Fine  lateral  adjustments  arc  providca  on  the 
"  short  "  Lcc-EnheW,  anil  on  numy  other  military  sights  of  modern 
date.  Sec  for  further  detail*  Rifi.k. 

Authorities  Consi'ltbd. — Owen,  ^fol{ern  ArtilUry;  Llo\'d  and 
Hadcock,  AttiUtry,  its  Progreys  and  Prrsrnt  Posilutn;  Lisstak. 
Ordnance  and  Cunnery;  Colonel  H.  A  BethcU,  Modern  Guns  and 
Cunnrrv;  Precffdings  and  Ckcasionai  Papers,  R.A.  Institute,  and 
War  Ottii.e  iiulilications. 

lIOIRIt  the  Lion's  Rock,  the  ruin  of  a  remarkable  stronghold 
7*  59'      1^*^  '4     Hi.'Ei.  of  Dambiilla,  and  about  17  m. 

nHuiy  dne  W.  of  Puluti-pnii,  the  mnr  nimed  aadent  capital 
ofCqdan.  ThenaiolitaiypiOMrof giaaitetMJcTiacstoagrcat 
bdgbt  out  of  the  plaii^  and  the  ti9  actualV  oveifaaiiv  the 
On  tbeuinoutof  thapendlof  tocktheieanfiveorilxaciMof 
ground;  and  on  thetn,  in  477^  KiqripA  the  Vuiidde  hoilt 
his  palace,  and  thou^t  to  find  aa  jaaeMaiUe  icfoge  from  his 
enemies.  His  father  DhStu  Sena,  a  OOWtiy  priest,  had,  after 
many  years  of  foreign  oppression,  roused  his  countrymen,  in  459, 
to  rebellion,  led  them  to  victor)-,  driven  out  the  Tamil  <j])t)res!iors, 
and  entered  on  liis  reign  as  a  naiioual  hero.  He  was  as  successful 
in  the  arts  of  peace  as  he  bad  been  in  those  of  war;  and  carried 
to  completion,  among  other  good  works,  an  ambitious  irrigiuion 
scheme — probably  the  greatest  feat  of  engineering  that  had  ih(  n 
been  accomplished  anywhere  in  the  world.  This  was  the  cele- 
brated Kal.1  Wewa,  or  Black  Reservoir,  mure  than  50  m.  in 
circumference,  which  gave  wealth  to  the  whole  counlr)-  for  two 
days'  journey  north  of  the  capital,  AnurSdha-pura,  and  provided 
that  city  also  nith  a  constant  supply  of  water.  Popular  with 
the  people,  the  king  could  not  contral  Uaown  family;  and  as  the 
outcome  of  a  palace  intrigue  in  477  his  son  Kasyapa  had  declared 
himself  king,  and  taken  his  father  prisoner.  Threatened  with 
death  on  his  refusing  to  say  where  his  treasure  lay  hid,  the  old 
king  told  them  to  take  him  to  the  tank.  They  took  him  there, 
•ud  while  bathing  hi  the  inter  he  kt  aone  of  it  dnp  thRHigh  his 
fingen,  and  Mid, "  TUe  mgr  tNMnie;  tUs,  and  the  lave  «fny 
peo^"  Then  Kasyapahadliisfather  built  up aliveintoawaU. 
MeaBwhDe  Kasyapa's  brather  had  cseaped  to  ladfat  and  «a» 
plotting  a  counter  revohtt&m.  It  was  then  that  the  parricide 
prepared  his  defence.  He  utflized  his  father's  engineers  in  the 
construction  of  a  path  or  gallery  winding  up  round  the  SIgiri 
rock.  Most  of  it  \v;is  mmte,  by  bursling  the  rock  by  means  of 
wooden  wcdfics,  through  the  so'.id  xnir.ile,  and  itsoulsi<le  parapet 
was  supported  by  walls  of  brick  resting  on  lodges  far  below. 
It  is  a  marvellous  piece  of  work.  Abandoned  since  405  icr 
Ka.syapa  was  eventually  slain  during  a  battle  fought  in  the  pkiin 
beneath — it  h.is,  on  the  v,  h'/lc.  '.sell  with/i1C)od  the  fun,-  of  tropical 
Storms,  and  is  now  used  aj^ain  to  gain  access  to  the  top.  W  hen 
rediscovered  by  Major  Forbes  in  1^  55  the  portions  of  thcg.dler)' 
where  it  bad  been  exposed  for  so  many  centuries  to  the  south-west 
noosoon,  had  been  carried  away.  These  gaps  have  lately  been 
repaired,  or  made  passable  with  the  help  of  iron  stanchions; 
the  Rmains  cf  the  indldings  at  the  top  and  at  the  foot  of  the 
mountain  have  been  eicavatcd;  and  the  entrance  to  the  galler>% 
between  the  outstretched  paws  of  a  gigantic  lion,  has  been  laid 
bare.  The  fresco  paintings  in  the  gaU«ies  are  perhaps  the  roost 
intcrathig  of  the  extant  noMina.  Ihqr  an  dder  than  any 
others  found  in  India,  and  liave  been  carefuliy  copied,  and,  aa 
far  as  possible,  prcM^vcd. 

See  Major  Forbes,  Eltven  Years  in  Ceyton  (London,  1841); 
H.  C.  P.  BcU.  ArduMU)gie4U  RcperU  (Colombo,  1S93-1906);  Rhys 
Davids.  "  Sigiri,  the  Lion  Rock."  ia  Journal  tf  Ikt  Royal  Asiatu 
Society  (1875).  pp.  IOI<a90;  H.  W.  Cave,  ArfMif  Cities  of  Crylon 
CLoodoB.  I90«).  (T.W.ft.  D.) 

nOMm ki Hu(i368-i 437).  Roman  emperor  and  king  of  Hungary 

and  Uohemia,  was  a  son  of  the  emperor  Charles  IV.  and  Elizabeth, 
daughter  of  Bogislaus  V.,  duke  of  Pomcrania.  He  was  Ixirn  on 
the  15th  of  February  136S,  and  in  1374  was  betrothed  to  Maria, 
the  eldest  daughter  of  Louis  the  Great,  king  of  Poland  and 
Hiiiigar\'.  Having  hecomc  rr.argr.ivc  of  Brandenburg  on  his 
father's  death  in  1378,  he  was  educated  at  the  Hungarian  court 


from  his  eleventh  to  his  sixteenth  year,  becoming  thoroughly 
maR>'arized  and  entirely  devoted  to  his  adopted  countr>'.  His 
wife  Maria,  to  whom  he  was  married  in  1385,  was  captured 
by  the  rebellious  Honalhyb  in  the  following  year,  and  only 
rescued  by  her  young  husband  uith  the  aid  of  the  \  cnctians  in 
June  1387.  Sigismund  had  l)een  crowned  king  of  Hungarj-  on 
the  31st  of  March  1387,  and  having  raised  money  by  pledging 
Brandenburg  to  his  cousin  Jobs;,  margTavc  of  Mora\ia,  he  was 
engaged  for  the  next  nine  years  in  a  ceaseless  struggle  for  the 
possession  of  this  unstable  throne.  Ihc  bulk  of  the  nation 
headed  by  the  great  Garay  family  was  with  him;  but  in  the 
southern  provinces  between  the  Sa\r  ami  the  Drave^  the 
Horvath)'s  with  the  support  of  the  Bosni.an  king  Tvrtko,  pro- 
claimed as  their  king  Ladiskus,  king  of  Naples,  son  of  the 
murdered  Hungarian  king,  Charles  II.  (see  Hungary).  Not 
until  139$  did  the  valiant  Mikl6s  Garay  succeed  in  sup- 
prrwng  them.  In  1396  SigiHniiidled  the aHnbined  aiauca of 
Chrlitndem  ageinat  thalteke,  who  Ind  takaa  advantafe  ef  the 
tempoiaiy  lidpieaaas  of  HiufMy  to  extend  thdr  dominion  to 
the  banka  of  the  Daaohfe  Tbh  crusade,  pmchcd  by  Pope 
Boniface  IX.,  was  very  popular  in  Hungary.  The  nobles  flocked 
in  thousands  to  the  royal  standard,  and  were  leinforced  by 
volunteers  from  nearly  every  part  of  Europe,  the  most  important 
contingent  being  that  of  the  French  led  by  John,  duke  of  Ncvers, 
y.  ti  I  l'f;;!ip  II.,  duke  of  Burgundy.  It  was  with  a  host  of  about 
90,000  men  and  a  flotilla  of  70  galleys  that  Sigismund  set  out. 
.•\ftcr  capturing  Widdin,  he  sat  down  before  the  fortress  of  Nico- 
polis,  to  retain  which  Sultan  Bajazid  raised  the  siege  of  Con- 
st;intinople  and  at  the  head  of  140,000  men  Lompletcly  overthrew 
the  Christian  forces  in  a  battle  lotight  between  the  J5th  and  38th 
of  September  1396.  Deprived  ot  his  authority  in  Hung.ary, 
Sigismund  then  turned  his  attention  to  securing  the  succession 
in  Germany  and  Bohemia,  and  was  recognized  by  his  childless 
step-brother  Wenceslatis  as  vicargeneral  of  the  whole  empire. 
He  remained,  however,  powerless  when  in  1400  Wenccslaua  waa 
deposed  and  Rupert  III.,  elector  palatine  of  the  Rhine^  ma 
elected  German  king  in  his  stead.  During  these  yeatS  he  was 
also  involved  hi  domestic  difficuUica  out  ol  which  naang  a  eeeond 
war  with  t^J—  of  Napka;  and  oa  Ida  ntntn  to  Emguy 
in  i40t  he  was  once  inprinaed  and  twice  dMoied.  Thbstn^jie 
m  its  turn  led  to  a  war  with  Venice,  as  Ladidana  bcfiwe  dq>aiting 
to  hb  own  land  had  aoM  the  Dnimatian  dtiea  to  the  Veaelhaia  far 
100,000  ducatfl.  In  1401  Sigismund  aimted  a  rwng  againit 
Wenccslaus,  during  the  course  of  which  the  German  and  Bohemian 
king  was  made  a  prisoner,  and  Sigismund  ruled  Bohemia  for 
;  iiii  Ten  months.  In  1410  the  German  king  Rupert  died,  when 
SiKisuiund.  ignoring  his  step-brother's  title,  was  chosen  German 
king,  or  king  of  the  Romans,  first  by  three  of  the  electors  on  the 
3olh  of  September  1410,  and  again  after  the  death  of  his  rival, 
Jobst  of  Moravia,  on  the  31st  of  July  141 1;  but  his  coronation 
w.is  deferred  tintil  the  Sth  of  November  1414,  when  it  took 
place  at  Aix-la-Chapelle. 

During  a  visit  to  Italy  the  king  had  taken  advantage  of  the 
difficulties  of  Pope  John  XXllI,  to  obtain  a  promise  that  a  council 
should  be  called  to  Constance  in  1414  He  took  a  leading  part 
in  the  deliberations  of  this  assembly  an  I  luring  the  sittings 
made  a  journey  into  France,  England  and  Burgundy  in  a  vain 
attempt  to  scctue  the  abdication  of  the  three  rival  popes  (sec 
CoKSTAMCB,  COOMCU  Of).  The  complicity  of  Sigismund  in 
the  death  ef  John  Hvat  k  a  matter  of  controversy.  He  had 
granted  hfan  a  ■afMondnct  and  notcited  against  Ids  imprison- 
ment; and  it  waa  dntbtg  Us  ahscnoe  that  the  refomwr  was 
burned.  An  alliance  with  England  against  Fraaoe^  and  an 
attempt  to  secure  peace  in  Germany  by  a  league  of  the  towiii, 
which  foiled  owing  to  the  hoBtility  of  the  princes,  were  the  main 
secular  proceedings  of  these  years.  In  1419  the  death  of  Wences- 
l.-ius  left  Sifrismun  l  titular  king  of  Bohemia,  but  he  had  to  wait 
for  sevenieeu  \tars  before  the  Czechs  would  acknowledge  him. 
But  although  the  two  dignities  of  king  of  the  Romans  and  l:ing 
of  Bohemia  aiirle<l  considerably  to  his  imporfanrc.  aivl  indeed 
made  him  tf'c  nominal  head  of  Christendom,  they  conferred  no 
increase  ot  power  and  finandaJly  embarrassed  him.  It  was  only 


Digitized  by  Gopgle 


SIGISMUND  I. 


67 


as  king  of  Hungary  that  he  had  Wicceaderi  in  establishing  his 
•ntlwrity  and  in  doing  anylhiqg  far  tin  wder  and  good  govcm- 
ment  of  the  land.  Entnutiaf  the  govwnment  of  Bohemia  to 
S<q>hia,  the  widow  of  Wcoioeilnu,  he  hastened  into  Hungary; 
hfottfieBflheiiuaa^  whodiitniat«dMMaathebetii^w<)<Hi^ 
«MM  ■Mm  fct  amaas  and  the  flama  waa  *»— whn  Staiannnd 
dedand  Ub  intaidoB  of  pmaecBtrng  the  war  agynat  bentkt 
whowereafaocmnmaiiicls.  Thnecampaignsac^aattheHiiHltea 
ended  in  disaster;  the  Turks  were  again  attacking  Hungary; 
and  the  king,  unable  to  obtain  support  from  the  German  princes, 
was  powerless  in  Bohemia.  His  attempts  at  the  diet  of  Nurem* 
berg  in  1411  to  raise  a  mercenary  army  were  foiled  by  the  re- 
sistance of  the  towns;  and  in  1424  the  elciiors,  amoag  whom 
was  Sigismund's  former  ally,  Frederick  1.  of  Ilohenzollcrn, 
margrave  of  Brandenburg,  sought  to  strcnRthen  Ihcir  own 
authority  at  the  expanse  of  the  king.  Alttiough  the  srhcmp  f.iilcii, 
the  danger  to  Germany  from  the  Hussites;  led  to  frr-h  1 1:' 
the  result  of  which  was  that  SiKismur.d  was  virtually  (ieprivi-d 
of  the  leadership  of  the  war  and  Ihr  headship  of  Germany.  In 
1431  he  went  to  Milan  where  on  the  ijth  of  November  he  re- 
crived  the  Lomhard  crown;  after  which  he  remained  for  some 
time  at  Stena,  iMgvUating  for  his  coronation  as  emperor  and  for 
the  iceogidtlaii  of  the  Coimcil  of  Basel  by  Pope  Eugenius  IV. 
He  was  crowned  emperor  at  Rome  on  the  31st  of  May  lASit  and 
after  obtatadng  hh  demands  from  the  pope  returned  to  Bohemia, 
when  he  waa  leoogniied  aa  Idag  in  1436,  tboogh  hit  peiMr  ins 
BttkaioietfttaBoiiijtoat  Ondiav^af  I>eoanhars4S7lw^ 
atZaaiivawlinalMBieditGnMiwsrdein.  Byhbaecondirib, 
Bubm  of  COB,  te  left  «a  only  daughter,  EUsabeth,  who  waa 
married  to  Albert  duke  of  Anstiia,  afterwnda  the  Oeman 
king  Albert  II.,  whom  he  named  as  hb  successor.  As  he  left  no 
sons  the  house  of  Luxemburg  became  extinct  on  his  death. 

Sigismund  was  brave  and  handsome,  courtly  in  his  bearing, 
eloquent  in  his  !ipei.cli  l  u:  licentious  in  his  manners.  He  was 
an  accoinplishtti  knight  and  is  wid  to  have  known  seven 
lanRU.iKes.  He  was  al^o  u:ic  of  (he  most  far  s<'<^ir:g  Statesmen 
of  liis  day,  atid  steadily  endeavoured  to  bring  alxmt  the  ex- 
pulsion of  the  Turk;;  frL>rri  E-jri!i>e  by  uniting  Christendom 
against  them.  As  king  oi  Hungary  he  approved  himself  a  bom 
political  reformer,  and  the  military  measures  which  )ie  .idopted 
in  that  countr>-  enabled  the  kingdom  to  hold  its  own  against 
the  Turks  for  nearly  a  hundred  years.  His  sense  of  justice  and 
honour  was  slight;  but  as  regards  the  death  of  Huss  he  had  to 
choose  between  condoning  the  act  and  allowing  the  council  to 
break  np  without  result.  He  cannot  be  entirely  blamed  for  the 
niafartniies  of  Germany  during  his  reign,  for  he  showed  a  willing- 
neiB  to  attMDpt  ftfocm;  bnt  ho  was  eaaHy  diioMuaaed,  and 
waa  hampered  on  d  rides  by  powcrtjr,  wfaidi  oftca  oooapdlad  Um 
to  reiort  to  the  meanest  expedients  for  raising  money. 

BxBLlOGKArHY. — The  more  important  works  to  be  connilted  are 
Reperterium  Ctrmanicum;  Kef>esten  aus  den  papstlielun  Archietn  tur 
(kstkklUtietdeutirktn  Reiehs  im  XIV.  und  X  V.  Jahrkundert  (BerUn. 
1897);  E,  Wnd«:ke.  Denlm'urditktiten  tur  GeschuhU  dej  Zeilaiiert 
Kauffs  Sigmund  (Berlin,  I^V3),  ^'nd  Dat  Lehen  K6nigs  Sutmund 
(Berlin.  ibM);  J.  Aschbach,  OM<At(A/«  Kciter  Sipnunds  (H.amburg. 
18)8-1845);  w.  Bemr,  Jtmmm  Am  tmd  Amv  Sigimnd  (Au^i>- 
burg,  1871);  G.  Sefionfierr,  TV  InhtrOifs  tf  Me  Wtmu  oj  Anjou 
(Buda-Pesth,  1895) ;  and  J.  Acs4dy.  History  of  the  Hungarian  Realm, 
vol.  i.  (Buda-Pesth,  it/Jj).  Of  the  German  books  Aschbach  is 
the  fullest,  and  Windecke  the  moHt  critical.  S  hi^nhcrr  is  the 
lifst  UniiK.iri.iii  authorit\'-  .'Nc^iidy  is  too  iniliiL",(".t  t  i  the  vices  of 
Sigismund.    Set;  also  A.  Slain.  The  Emperor  Sij^ijinunJ  (i(>o3). 

SIGISMUND  I.  (1467-154^),  king  of  I'uiar.d,  the  fifth  son  of 
Casimir  IV,  and  Klizabcth  of  Austria,  was  elected  Krand-<luko 
of  I-ithuania  on  the  Jist  of  October  1505  and  king  of  Poland  on 
the  8th  of  January  1506.  Sigismund  was  the  only  one  of  the  six 
aoDS  of  Casimir  IV.  gifted  with  extraordfaiaiy  ability.  He  had 
served  his  apprenticeship  in  the  art  of  government  first  as  prince 
of  Glogau  and  subsequently  as  governor  of  Silesia  and  margrave 
of  Losatlft  tuidar  hia  dder  brodier  Wladiriaiia  of  Bohemia  and 
Himaiy.  SOeiia,  ahoady  aaara  than  half  Germanized,  had  for 
gCDcvatiaiia  hoan  tlw  battle-grotmd  between  the  Luiembnrgers 
and  the  flaata,  and  was  split  up  into  imiinoeimble  principalities 
wUdt  waned  iDOBMaatly  iipOB  their  neii^bboan  and  each  other. 


Into  the  midst  of  this  region  of  banditti  Siginmuid  eame  aaa  aort 
of  grand  justiciar,  a  sworn  enemy  of  every  sect  of  diaofdor.  Bli- 
littte  principality  of  Glogau  soon  became  fatnoos  aaamodalatal^ 
and  as  governor  of  Silesia  he  suppressed  the  robber  kaighta  nUi 
an  iron  hand,  protected  tho  law-aUdbtg  ciaaaea,  aad  lowfawd 
oommereei.  Ib  Polaiid  ako  Ui  ttiltt  and  bMlMMUo  qnaStiBa 
apeodHy  lentediod  the  alwaea  canaed  Iqr  the  waateAdiicis  of  Ua 
pndaonaar  Akandai'.  Bia  fiiat  alep  was  to  recover  control  of 
the  afat,  and  phee  ft  is  the  hands  of  capable  middle-class 
merchaau  and  baidten,  like  Caspar  Beer,  Jan  Thurzo,  Jan 
Boner,  the  Bctmans,  exiles  for  conscience'  sake  from  Alsace, 
who  had  sought  refuge  in  Poland  under  Casimir  IV.,  Justus 
Decyusj:,  subsequently  the  king's  secretar>-  and  historian,  and 
their  fellows,  all  practical  economists  of  hi^h  integrity  who 
reformed  tlie  currency  and  opened  out  new  ways  for  trade  and 
commcrre.  The  rev>rRanizalton  of  the  mint  alone  intreasefi  the 
royal  revenue  by  jico-co  i^iiliicn  a  year  atvl  enabled  Sigismund  to 
pay  the  expenses  of  his  e;irlier  wiirs.  In  foreign  affairs  .'^ipismund 
was  krgcly  guided  by  the  I.itskis  (.Adam,  Jan  and  Hieronymus), 
Jan  Tarnowski  and  others,  most  of  whom  he  selected  himself. 
In  hLs  marriages  also  hc  was  influenced  by  political  considerations, 
though  to  both  his  consorts  he  was  an  affectionate  husband. 
Ilis  first  wife,  whom  the  diet,  anxious  for  the  perpetuation  of  the 
dynasty,  compelled  him,  already  in  his  forty-fourth  year  (Feb. 
1517),  to  marry,  was  Barbara  Zapolya,  whose  family  as  repre- 
sented first  by  her  father  Stephen  aiid  anbaeqne&tly  by  her' 
brother  John,  doadaeAed  Hmsailan  poBtIca  hk  ^  last  <|ti«rter 
of  the  i$th  Md  the  fiiit  qnaiter  of  the  iMi  oentuiy.  Barbu» 
braqght  Urn  a  dower  of  1001,000  gulden  and  the  support  of  dw 
MacjrariiiagnilMt  bet  the  match  nearly  brought  about  a  breach 
with  die  empenr  MarimWIan,  Jealous  already  of  the  Jagicllo  in- 
fluence in  Hungary.  On  Barbara's  death  three  years  later  without 
male  offspring,  Sigismund  (in  April  1518)  gave  his  hand  to 
Bona  Sforza,  a  kinswoman  of  the  emperor  and  granctdaughter 
of  the  king  of  .Aragon,  who  came  to  him  with  a  dowry  of  200,000 
ducats  and  the  pronii&e  of  an  inheritance  from  her  mother  of 
half  a  million  more  which  she  never  got .  Bona's  grace  and  beauty 
speedily  fascinated  Sigismund,  and  conlcm(xirary  satirists  ridi- 
culed him  for  pitying  the  part  of  Jove  to  her  Juno.  She  intro- 
duced Italian  elegance  and  luxury  into  the  austere  court  of 
Cracow  and  exercised  no  inconsiderable  influence  on  affairs. 
But  she  used  her  great  financial  and  economical  talents  almost 
entirely  for  her  own  benefit.  She  enriched  herself  at  the  expense 
of  the  atata^  camilMcd  sodcty,  degraded  the  clergy,  and  in  her 
later  yean  waauivnaaUy  detested  for  her  mischievous  meddling, 
inexhaustible  gieod,  and  unnatural  treatment  of  her  children. 

The  fiiat  twen^  ycaia  of  Sigismund's  reign  were  naiked  fay 
onaptioaal  vigour.  ISa  piiln4>el  difficultiM  tmc  doe  to  tim 
agpcariwDeiaof  Mnaevvyaadthedidayaltyof  Fnarfa.  WOl 
thetaaa  VasilyllL  and  Ivaii  IV.  StgiiHnxBd  waa  never  abaaliitdly 
at  peaee;  Hie  hMennlMlile  «ar  ««•  intaaiipted,  fadeed,  fay 
brirf  truees  wlwnever  PoUrii  valonr  proved  eqiciiar  to  Muaoovlte 
persistence,  as  for  instance  after  the  great  victory  of  Orsza 
(Sept.  1514)  and  again  inisaswben  Moscow  was  threatened  by 
the  Tatars.  But  the  Tatars  therr-st  lvr=,  v.rre  ,1  standing  menace 
to  the  republic.  In  the  open  field,  mdeed,  they  were  gcnerjilly 
defeated  {e.g.  at  Wisniowiec  in  151*  and  at  Kaniow  in  1526), 
yet  occasionally,  as  at  Sokal  when  they  wiped  out  a  whole 
Polish  army,  they  prevailed  even  in  pitched  battles.  Generally, 
however,  they  contir.c<l  themselves  to  raiding  on  a  grtind  scale 
and,  encoiir.it^rd  hy  the  I'orte  or  tlie  Muscovite,  systematically 
devastated  whole  provanccs,  penetrating  even  into  the  heart  of 
Poland  proper  and  disappearing  with  immense  booty.  It  was 
this  growing  sense  of  border  in.security  which  led  to  the  establish- 
ment of  the  Cossacks  (see  Poland:  History). 

The  grand-m.-isters  of  the  Teutonic  Order,  always  sure  of 
support  in  Germany,  vwio  also  a  constant  source  of  annoyance. 
Their  constant  aim  was  to  shake  06  FoUsh  swemiiity,  aad  ia 
153^1  their  menacing  attitude  compdhd  atghmaaa  to  take 
up  amis  against  them.  The  long  qmircl  vna  finally  adjusted 
in  1535  when  the  last  gnad-maater,  after  a  fcuitleM  pQgrimagft 
thtongb  Europe  ibr  support,  piiufaised  LutheraiiKnH  and  aa  fiict 
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duke  of  Prussia  dk)  public  homage  to  the  Polish  king  in  the 
■Huket>place  of  Cracow.  The  secularization  of  Prussia  was 
opposed  by  the  mote  religious  of  Sigtimuad's  counsellors,  and  the 
king  certainly  exposed  himself  to  oonaiderable  odium  in  the 
Catholic  world;  but  Uking  all  the  dreuoutanoet  into  oouiden- 
tioQ,  It  was  perhi^  the  ihiicicit  mgr  mt  of  »  ritualioD  tifadiiif 
wtthdilliailtici. 

tfmstulfy  A  dBwwii  GillMilfe  Mid  oppoMd  Ib  jdnctplft  to  tho 
ipBsid  af  wrtirimfim  fa  Palaaid,  ma  nemthcleia 

too  vita  aad  jaat  to  pannit  the  perieeaUoti  of  iMHi-<3tdMllcs; 
and  tat  Uthnuua,  vfaeiea  fanatical  Catholic  minority  of  magnates 
dominated  the  senate,  he  resolutely  upheld  the  rights  of  bis 
Orthodox  subjects.  Thus  he  rewarded  the  Orthodox  upstart. 
Prince  Constantine  Ortrogski,  for  his  victor>'  at  Orsza  by  making 
him  pilaline  of  Troki,  dcspilc  dclL-rmincd  opposilioii  i'roni  Uic 
Catholiis;  severely  punished  all  disturixTs  of  the  worship  of  the 
Greek  schismatics;  protected  the  Jews  in  the  country  places, 
and  insisted  that  the  municipalities  of  the  towns  should  !>c 
cotn[)oscd  of  an  equal  number  of  Catholics  and  Orthodox  Greeks. 
By  his  tact,  equity,  and  Christian  charity,  Sigismund  endeared 
himself  even  to  those  who  differed  most  from  hiti.,  a^i  witness 
the  readiness  of  the  Lithuanians  to  elect  his  infant  son  grand-duke 
of  Lithuania  in  1522,  and  to  crown  him  in  1 529. 

After  his  sixtieth  year  there  was  a  visible  decline  in  the  energy 
and  capacity  of  Sigismund.  To  the  outwaid  Ift  his  gigantic 
strength  and  herculean  build  lent  him  the  appearance  of  health 
and  vigour,  but  iorty  years  of  unintermittent  toil  sod  auiety 
had  toid  upon  him,  attd  during  the  last  two-and-twttty  ytm  of 
Hi  wjpiiliy  which  tineaR  Mi  eld  aJf-AoBnioonialleia  hid  died 
off.  he  apathetically  terilgMd  Unadf  to  the  ooone  of  «mta 
vitlMat  makiac  any  snitBiBed  effnt  to  itflB  the  liug  tide  of 
Pwteitantism  and  democracy.  He  had  no  sympathy  with  the 
Mir  nan  and  the  new  ideas,  and  the  iBiteootciita  m  Naod  often 
Insulted  the  aged  king  with  impunity.  Thus,  at  his  last  diet, 
held  at  Piotrkow  in  1547,  Lupa  Podlodowski,  the  champion  of  the 
stlachta,  openly  threatened  him  with  rebellion.  Sigismund  died 
on  the  1st  of  April  1548.  By  Bona  he  had  five  children — one 
son,  SigLsmund  Augustus,  who  succeeded  him,  and  four  daughters, 
Isabella,  who  married  John  Zapolya,  prince  of  Transylvania, 
Sophia,  who  marricii  the  duko  of  Brunswick,  C:ithcrinc,  who 
as  the  wife  of  John  ILL  of  Sweden  became  the  mother  of  the 
Polish  \  .is.is.  and  Aaa,  who  iailieeqiiinitly  mdded  Xing 
Stephen  B4lhory. 

See  August  Sokolowtki,  History  of  Ptiani  (Pot.),  vol.  iL  (Vienna, 
1904) ;  Zygmunt  Celichowski.  MaliriaiM  for  At  history  of  the  reitn 
rfUmismttHd  the  OU  (Pol.)  (Poien.  190^:  AdoU  I^WMki.  7%e 
jjSlilyw  yfars  of  Sipsmund  Ike  OU  (nL)  (Waisaw,  1803):  Adam 
Darowskt.  Bona  Sforta  (1904).  (R.  N.  B.) 

SIGISMUND  II.  (I530-157}),  king  of  Poland,  the  only  son  of 
Sigismund  I.,  king  of  Poland,  whom  he  nooeeded  in  154S,  and 
Bona  Sforsa.  At  the  very  beginning  of  Ua  idfa  he  came  into 
ogfiiiiaB  with  the  turbulent  MbxAte  or  gently,  who  had  already 
bifiBi  to  ourt  the  fnat  fudiii  fm  po«v.  Thoatuulfale 

CHiae  of  Odr  aafanoaity  to  Oe  Uns  nM  his  aeenod  uniBM 
secretly  contracted  before  his  with  the  bcanllfal 

Lithuanian  C8lviniat»  Baiban  RadawiD,  daughter  of  the  faaoua 

Black  RadsiwHL  But  the  Austiian  court  and  SgfaBMind^  own 

mother,  C^een  Bona,  seem  to  have  been  bdiind  the  movement, 
and  so  violent  was  the  agitation  at  Sigismund's  first  diet  (31st  of 

October  154^)  that  the  <ioputii-s  thri atf:r.<>rl  to  renounce  their 
allegiance  unless  the  king  instantly  rcpudi,Htxl  Barbara.  This 
he  reftised  to  do,  and  his  moral  courage  united  with  no  small 
polilicTl  dexterity  enabled  him  to  win  the  day.  By  1550,  when 
he  oiittimoned  h:s  second  liiol,  a  reaction  in  liis  favour  began,  and 
the  lingering  [M^tulan^c  of  the  gentrj'  was  sternly  rebuked  by 
Kinita,  the  matbli  U  (if  tl-.e  diet,  who  o[>enly  accused  them  of 
attempting  to  diminish  unduly  the  legislative  prerog.itivc  of  the 
crown.  The  death  of  Barbara,  five  days  after  her  coronation 
(7th  of  December  1550),  under  vcr>'  distressing  circumstances 
which  led  to  an  ttB|Moven  suspicion  thai  she  had  been  poisoned 
by  (Juecn  Boiui,'<»mpelled  Sigismund  to  contract  a  third  purely 
political  union  with  the  .Austrian  archduchess  Cithcrine,  the 
Mrter  of  Sigismund's  fint  wife  Elizabeth,  who  had  died  wiiJun  a 


twelvemonth  of  her  marriage  with  him,  while  he  was  still  only 
crown  prince.  The  third  bride  was  sickly  and  unsympathetic, 
and  from  her  Sigismund  soon  lost  all  hope  of  progeny,  to  his 
de^Mir,  for  being  the  last  male  of  the  Jagicllos  in  the  direct  linc^ 
the  dj^aaty  was  threatened  with  extinction.  He  sought  to 
iciMdir  the  evil  by /iosfMu  with  two  of  the  moat  beautiful  of  hii 
oonDtqpwaoKB,  Biarhaia  Gtaaka  and  Anna  Zajancakowaka,  the 
^iff  ^^^^)f^f  fjttnj  f/f  IfnttiiBrtiie  and  afkiw^wlgf  ae  h**  ■nrmur 
■agr  heir  nude  who  Bd^t  bo  bom  to  Mb;  hilt  thidr  fiOiaphicenry 
inabivain,forthefciq|diedddidlcM.  This  natterof  the  king  s 
marriage  was  of  great  political  importance,  the  Protestants  and 
the  Catholics  being  equally  interested  in  the  issue.  Had  he  not 
been  so  good  a  Catholic  Sigtsttiund  might  well  have  imitated  the 
example  of  Henry  VTII.  by  pl&ading  that  his  detested  third  wife 
WHS  the  sister  of  his  first  and  consequently  the  union  was  un- 
f.inoniiivl.  The  Polish  Protestants  hoped  thai  he  would  take 
this  course  and  thus  bring  about  a  breach  with  Rome  at  the  very 
crisis  of  the  confessional  struggle  in  Poland,  while  the  Habsburgs, 
who  covc-tcd  the  I'olish  throne,  raised  every  olistarlo  to  the 
childless  king's  remarriage.  Not  till  Queen  Cathcriiie's  death 
on  the  28lh  of  February  1572  were  Sigismund's  hands  free,  but 
he  followed  her  to  the  grave  less  than  six  months  afterwards. 
Sigismund's  reign  was  a  period  of  internal  turmoil  and  external 
expansion.  He  saw  the  invasion  of  Poland  by  the  Rcformatfon, 
and  tbe  democratic  upheaval  which  placed  all  political  power 
in  the  hands  of  the  stliuMUi;  he  saw  the  collapse  of  the  ancient 
order  of  the  Knights  of  the  Sword  in  the  north  (which  led  to  the 
acquisition  of  Livonia  by  the  republic)  and  the  consnlidatioa  of 
the  Ttarfciah  power  hi  the  toutL  Thraughout  this  periloui 
transitional  pofod  Sigismund's  was  the  hand  which  sacocssfaUy 
steered  the  difp  of  state  aaniat  en  the  wUdpoob  that  oamtutfar 
threatened  to  enfiilf  It  A  far  Icas  hiyciabic  Sffm  than  m 
father,  the  elegant  and  refined  SigEwiund  IL  was  neverthdcH  aa 
even  greater  statesman  than  the  stem  and  majestic  Sigismund  L 
Tenacity  and  patience,  the  characteristics  of  all  the  Jagiellos, 
he  |X)&sc&sc<l  in  a  high  degree,  and  he  added  to  them  a  supple 
dexterity  and  a  diplomatic  finesse  which  he  may  have  inherited 
from  his  Italiar.  mother.  Certainly  no  other  Polish  king  so 
thoroughly  undtrstood  the  nature  of  the  ingredients  of  that 
witch's  caldron,  the  Polish  diet,  as  he  did.  Both  the  Austrian 
ambassadors  and  the  papal  legates  testify  to  the  care  with 
which  he  controUed  "  this  nation  .so  diftlcuU  •.o  Ic.id  '  Every- 
thing went  a,s  lie  wished,  they  said,  because  he  scemc-d  to  know 
everything  beforehand.  lie  managed  to  get  more  money  than 
his  father  could  ever  get,  and  at  one  of  his  diets  won  the  hearts  of 
the  whole  assembly  by  unexpectedly  appearing  before  them  in 
the  simple  grey  coat  of  a  Masovian  squire.  Like  his  father,  • 
pro-Austrian  by  conviction,  he  contrived  even  in  this  lopHt 
to  carry  the  Polish  nation,  always  so  distruitful  of  the  Germans, 
entirely  along  with  him,  thereby  avoiding  aO  aoimis  complicap 
tiona  with  the  ever  dangerous  Turk.  Only  s  stateanaa  of  feidM 
oodd  have  oiadiated  for  twenty  years,  as  he  did,  betwean  the 
chvveh  aad  the  achhimatfca  wiiboat  aBswathif  the  sympathies 
ofdtbv.  But  the  most  stcikiBg  aeaurhd  of  Ui  greatncaa  11M 
the  iiniM  of  Lublin,  wUdi  finally  iMde  of  IViIaad  iikl  Utbinaift 
one  body  paKtic,  and  put  an  end  to  the  jealouMB  aad  dacoida 
of  centuries  (see  Poland,  History).  The  merit  of  this  crowning 
achievement  bdongs  to  Sigismund  alone;  but  for  him  it  wonid 

have  bc-en  im]>ossible.  Sigismund  II.  died  at  his  hi  loved  Kb]^ 
szyne  on  the  6th  of  luK"  1572,  in  his  fiftv -second  year. 

Sec  Ludwik  Finkcl,  Ckaradtrtsltcs  0/  Si[ismurul  Aurustus  (Pol.) 
(Lemberg,  |8S«);  Letters  to  Sichotas  RadsivitU  (Pol.)  (Wilna,  1842); 
Gehetme  Brie/i  tm  JUmm,  GtMomdlem  am  Utf«  4u  Kaisers  Karl  V. 
(Waciowieoi  ityi)t  Adam  Darowsid,  Bens  4||Smb  (Pol.)  (Home. 
19041.  (R.  N.  B.) 

SIQISMUKD  III.  (1560-1632),  kitjg  of  Poland  and  Sweden, 
son  of  John  III.,  king  of  Sweden,  and  Catherine  Jagiellonika, 
sister  of  Sigismund  II.,  king  of  Poland,  thus  uniting  in  his  person 
the  royal  lines  of  Vasa  and  Jagiello.  Educated  as  a  Catholic 
by  his  mother,  he  was  on  the  death  (rf  Stephen  B&tbory  elected 
king  of  Poland  (August  10.  1587)  chiefly  through  the  efiorts  of 
the  Polish  chancellor,  Jan  Zamoyski,  and  of  his  Own  mnt,  Anne, 
queeufdowager  of  PolsJul,  who  lent  the  chancellor  lee^eoo  gulden 
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s  traops  in  defence  o£  her  nephew's  caiue.  On  his  election, 
I  promiMd  to  maintain  a  fleet  in  the  Baltic,  to  fortify 
tke  cotem  Imider  tpiaat  the  Taun,  and  not  to  visit  Sweden 
without  the  amsent  of  the  Polish  diet.  Sixteen  days  later  were 
li^pmd  the  articles  cf  Kalmar  regulating  the  future  leiatiooa 
between  Poland  and  Sweden,  when  in  process  of  time  ^gismund 
ihonld  succrcd  his  father  as  king  of  Sweden.  The  two  liingdoms 
were  to  be  [>cr]>ctually  allied,  but  each  of  them  was  to  retain  its 
own  laws  and  customs.  Sweden  was  also  to  enjoy  her  religion 
subject  to  such  changes  Eis  a  general  council  might  make.  During 
Sigismund's  absence  from  SwL(ii-n  thai  realm  was  to  be  ruled  by 
seven  Swedes,  six  to  be  elected  by  the  king  and  one  by  Duke 
Charles,  his  Protestant  uncle.  Sweden,  moreover,  was  not  to 
be  administered  from  Poland.  A  week  after  subscribing  these 
•ftklcs  the  youc  prince  deiwitid  to  take  possession  of  the  Polish 
thione.  He  ma  apraaty  «™— — by  his  father  to  return 
to  SimteB,  k  tlNMfaih  depvtatloB  amiting  him  at  Dauig 
ihould  luiat  «a  the  ceMton  o<  Eithoafat  to  Fdaad  aa  a  conditMui 
precedent  to  the  act  of  hoaufe*  'Ihe  Bofae  pnwd  evee  more 
difllicult  to  satbfy  than  was  anticipated;  but  finally  a  com- 
promise was  come  to  whereby  the  territorial  settlement  was 
postfwned  till  after  the  death  of  John  IIL;  and  Sigismund  was 
duly  crowned  at  Cracow  on  the  jjth  of  December  1587. 

Sigismund'R  position  as  king  of  Poland  was  extraordinarily 
difficult.  As  a  foreiKiicr  he  was  from  the  first  out  of  sympathy 
with  the  majority  of  his  subjects.  As  a  man  of  t^lnration  anti 
ccfinement,  fond  of  music,  the  fine  arts,  and  poliic  hteraturc, 
he  was  onintelligible  to  the  idodiUx,  who  regarded  all  artists  and 
poets  ai  cither  mechanics  or  adventurers.  His  very  virtues  were 
atiaage  and  therefore  oftenafve  to  them.  His  prudent  reserve 
and  icapciuubahk  calmwe  were  branded  as  itiincM  and 
hiinhTlncH  Eien  Zanoyiki  who  had  plafiMl  him  on  ^e  thirae 
complained  that  the  king  was  possessed  by  a  dumb  deviL  He 
lacfced,  moreover,  the  tact  and  tMDheaie  of  the  Jagidfaw; 
but  in  fairness  it  should  be  added  that  the  Jagiellos  were  natives 
of  the  soil,  that  they  had  practically  made  the  monarchy,  and 
that  they  could  always  play  Lithuania  cA\  .i|;air.-,i  rdanr!^ 

Sigismund's  difficulties  wen;  .iho  incn  ascii  by  his  political 
views  which  he  brought  with  him  from  Sweden  cut  and  dried, 
and  wllich  were  diametrically  opjxjscd  to  those  of  the  omnipotent 
chancellor.  Yet,  impracticable  as  it  may  have  been,  Si^;is:iiLiid  i 
system  of  foreign  policy  as  compared  with  Zamoy&ki's  was,  at 
any  rate,  clear  and  definite.  It  aimed  at  a  dose  alliance  with  the 
hovae  of  Anatiia,  with  the  double  object  of  drawing  Sweden  wit  hin 
its  Offait  and  ovsrawing^tlu:  Porte  by  the  conjunction  of  the  two 
freit  Cetholic  pomit  of  ceotial  Ennpe.  A  ooroUacy  to  this 
ayitett  WW  the  ancit  needed  iirforaB  «f  the  Fniiih  oonititiition, 
without  idddt  noCfabg  beneMal  was  to  be  ejected  from  any 
political  combination.  Thns  SIgiimund's  view*  were  thoae  of  a 
statesman  who  clearly  recognizes  present  evik  and  would  remedy 
them.  But  all  his  efforts  foundered  on  the  jealousy  and  suspicion 
of  the  magnates  headed  by  the  chancellor.  The  first  three  aiid- 
twenty  years  of  Sigismund's  reign  is  the  record  of  an  almost 
constant  struggle  between  Zamoyski  and  the  king,  in  which  the 
two  opponents  were  so  evenly  matched  that  they  did  little  more 
than  counterpoise  each  other.  At  the  diet  of  \^qo  Zamoyski 
successfully  thwarted  all  the  efforts  of  the  Au.strian  party; 
lAereupon  the  king,  taking  advantage  of  sudden  vacancies 
among  the  chief  offices  of  state,  brought  into  power  the  Radzi- 
wlOs  and  other  great  Lithuaikian  dignitaries,  thereby  for  a  time 
cenrideiaMy  cnrtailint  the  anthonty  of  the  rhanrrHor.  In  1599 
Slghmnnd  manied  tlw  Anetrian  archduchess  Anne,  and  the  same 
year  a  reconciliation  was  patched  up  between  the  Unf  and  the 
chancellor  to  enable  the  former  to  secure  possession  of  his 
SwL-'iibh  tlironc  vacant  by  the  death  of  hii  fLilher  John  III.  He 
arrived  at  Stockholm  on  the  joth  of  September  1503  and  was 
crowned  at  Up&ala  on  the  igth  of  February  1594,  but  only  after 
he  had  consented  to  the  maintenance  of  the  "  pure  evangelical 
religion  "  in  Sweden.  On  the  14th  of  July  1504  he  departed  for 
Poland  lca\nng  Duke  Charles  and  the  senate  to  rule  Sweden 
during  his  absence.    Four  years  later  1598)  Sigismund 

was  bwced  to  fight  for  his  native  crown  by  the  usurpation  of  his 


uncle,  aided  by  the  Protestant  party  in  Sweden.  ITe  landed  at 
Kahnar  with  jooo  men,  mostly  Hmiartan  mercenaries;  the 
fortNM  opened  iUfMet  to  him  at  enee  end  the  capital  and  the 
country  people  welcomed  him.  The  Catbofic  world  watched  Ua 
pvcflnM  witb  the  meet  eanfinc  wpectaitons.  Sigismund't 
aucoem  in  Sweden  was  regarded  as  only  the  beginning  of  greater 
triumphs.  Rut  it  was  not  to  be.  After  fruitless  negotiations 
with  his  uncle,  Sigismund  advanced  with  his  army  from  Kalmar, 
hut  was  defeated  by  the  duke  at  Stangi  luo  cm  the  25th  of 
September.  Three  days  later,  by  the  compact  of  Linkoping, 
Sljjiiinuiid  agreed  to  submit  all  the  points  in  dispute  between 
himself  and  his  uncle  to  a  riksdag  at  Stockholm;  but  immediately 
afterwards  took  ship  for  Danzig,  after  secretly  protesting  to  the 
two  papal  prothonotaries  who  accompanied  him  that  the  Linktt- 
ping  agreement  had  been  extorted  from  him,  and  wee  therefore 
invalid.  Sigbmwod  never  saw  Sweden  again,  but  he  persistently 
refused  to  ahaitdon  his  claims  or  recognise  the  now  Swedish 
govemmcBt;  and  this  nnfoetuaate  ofaadnaey  was  to  involfe 
Pelaad  in  a  whole  eetim  of  mprofitahle  win  with  Sweden. 

In  itei  Sigismund  wedded  Constantia,  the  sister  of  his  deceased 
first  wife,  an  event  which  strengthened  the  hands  of  the  Austrian 
party  at  court  and  slUI  further  depressed  the  chancellor.  .\t  the 
diet  of  1605  Sigismimd  and  his  partisans  endeavoured  so  far  to 
reform  the  Polish  constitution  as  to  substitute  a  decision  by  a 
plurality  of  votes  for  unanimity  in  the  diet.  This  most  simple 
and  salutary  reform  w.xs,  however,  rendered  nugatory  by  the 
opfiosition  of  Zamoyski,  and  his  death  the  same  year  made 
matters  still  worse,  as  it  left  the  opposition  in  the  hands  of  men 
violent  and  incapable,  like  Nicholas  Zcbrzydowski,  or  sheer 
scoundrels,  like  Staaidaw  Stadnicki.  From  1&06  indeed  to  1610 
Poland  waa  in  an  aaBicfaicai  oondition.  Insurrection  and 
lebcOfam  triumphed  everywhere,  and  all  that  Sigismund  could 
do  waa  to  the  mischief  aa  tamA  aa  pemible  by  hti 

moderation  and  courage.  On  foreign  affairs  these  disorders  had 
the  most  disastrous  effect.  The  simtdtaneous  collapse  of  Muscovy 
had  given  Poland  an  unexampled  opportunity  of  rendering  the 
tsardom  for  ever  harmless.  But  thr  m  .  pssary  supplies  were 
never  forthcoming  and  the  diet  remained  absolutely  mditTcrent 
to  tile  triumphs  of  Zolkicwski  and  the  other  great  generals  who 
pcrlorriied  Krobdingnagian  feats  with  Lilliputian  armies.  At  the 
outbreak  of  the  Thirty  Years'  War  Sigismund  prudLiuly  leagued 
with  the  emperor  to  counterpoise  the  united  efforts  of  the  Turks 
and  the  Protestants.  This  policy  was  very  beneficial  to  the 
Catholic  cause,  as  it  diverted  the  Turk  from  central  to  north- 
eastern Europe;  yet,  but  for  the  seli-sacrifidng  heroism  of 
Zolkiewski  at  Cecoia  and  of  Chodhicwica  at  Khotin,  it  mi^t 
have  been  moat  ndmmi  to  Pohnd.  Sigiimnnd  fiied  wjr 
suddenly  in  his  Wth  year,  tandng  two  aens,  WladirieBi  eml  Jntn 
Ckalmir,  who  tuececded  Um  in  ratatiOB. 

See  Alckaander  Rembowrid,  Tha  Imtmnttbm  of  ZArsydomsH 
rrol.)  (Cracow.  1^3);  Stanislaw  NicmoiiewilD,  Siemoirts  (Pol.) 
i:I.<'mberg.  1809);  Jwriffn  EiUarit^  voL  ifi.  (Stockholm.  lUi); 
Julian  Ursyn  Niemccwics^  gfOlJ  m  lk$  JUgHf  5v*MiMiMf  lU. 
(I'd.)  (Hrcslau.  1836).  (R.  N.  B.) 

SIQMARINOBN.  a  town  of  Germany,  chief  town  of  the  Prussian 
principality  of  HohenzoUem,  on  the  right  bank  of  the  Danube, 
SS  m.  S.  of  Tiibingen,  on  the  railway  to  Ulm.  Po().  (1005) 
4621.  The  castle  of  the  HohcnsoUerns  crowns  a  high  rock  above 
the  river,  and  twmtn*  a  collection  of  pictures,  an  exceptionally 
interesting  raiiTHm  (teatiles,  enamels,  metal- work.  Sic),  an 
armoury  and  a  libraiy.  On  the  opposite  bank  of  the  Danube 
there  is  a  war  momunent  to  the  HahennUennenwlMieUin  (866 
and  1870-1871. 

The  division  of  Sigmaringen  b  composed  of  the  twofocmeily 
sovereign  principalities  of  Hohensollem-Si^maringenandHohen- 
zoUern-Hechiiigcn  (see  Hoiienzollern),  and  has  an  area  of 
440  sq.  m.  and  a  [>o;iulation  (1005)  of  68,281.  The  Sigmaringen 
part  of  the  Hnhcn/ollern  lands  was  the  larger  of  the  two  (307 
sq.  m.)  and  l.iy  mr.inly  to  the  south  of  HerhinRen,  though  the 
district  of  Hai^;l■rlol  h  on  the  Xci  ^ar  also  l:ieloiii;ed  to  it.  The 
name  of  Hohenzollern  is  used  much  more  frequently  than  the 
official  Sigmaringen  to  designate  the  combined  principaUtiei. 

See  Wocrl,  /«kr«r  durch  SigfrnHmtm  (W0rabwg.i8a6}. 
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SIGNAL  (a  word  common  in  sliKhtly  (lifTcrcnl  forms  to  nearly 
all  European  bmgu&ges,  derived  froir.  Lm.  signum,  a.  mark,  sign), 
a  means  of  transmitting  informaliun.  .ircordin}?  lo  some  pre- 
arranged system  or  code,  ir:  Lawa  \vht/re  a  iiirL-i:t  vctbal  or 
written  statement  is  unnecessary,  undcsjrablc,  or  impracticable. 
The  methods  employed  vary  with  llie  circumstances  and  the 
purposes  in  view,  and  the  medium  into  which  the  tmumitted 
Idea  is  translated  may  consist  of  visible  objects,  soundSi  nwtions, 
or  indeed  aqything  that  is  capable  of  affecting  the  maea,  so 
long  w  an  tudentaiiding  has  been  prcvioiu4]r  electiad  with  the 
redptent  aa  to  the  iMMuog 

them,  and  seciet  codes  of  tlds  kind,  dapending  on  the  InBectkms 
gf  the  voioe,  the  acoHit  on  qfUebki  «r  iinda»  the  einiigement 
of  Motences,  Sec,  have  been  so  eiabowted  aa  to  aerve  for  the 
prodnction  of  phenomena  such  as  are  sometimes  attributed 

to  telepathy  or  thought  transference.  With  the  many  private 
developments  of  such  codes  we  are  not  here  concerned,  nor  is  it 
necessary  to  atit-mpl  an  explanation  of  the  systems  of  drum-taps, 
smoke-fires,  &c.,  by  which  certain  primitive  [leoplcs  arc  supposed 
lo  be  able  to  convey  news  over  long  distances  with  astotiishing 
rapidity;  the  present  article  is  contineti  to  K'ving  an  account  of 
the  organized  methods  of  signalling  employed  at  sea,  in  military 
operations  and  on  railways,  these  being  matters  of  practical 
public  importance. 

Marine  SisnaUing. — A  system  of  marine  signak  comprises 
differmt  methods  of  conveying  orders  or  information  to  or  from 
A  ihlp  hi  tight  and  within  bearing,  but  at  a  distance  too  great 
to  permit  of  hailing — in  other  words,  hqwrnd  the  reach  of  the 
voice,  even  when  aided  by  the  apeaking-tiynipet.  The  necessity 
of  aoow  plan  of  rapidly  convtg^  ecdan  or  totdUgence  to  a 
distance  was  earljrieooiDiHd.  WjyhiMi  ihnrrlhw  two  letheda, 
one  pcopoaed  by  AMMoaTaetlcwaMfe  than  three  centuiiea  before 
Quirt,  and  one  perfected  Iqr  Unaaif,  which,  as  any  word  could 
ba  apdled  by  it,  anticipated  the  vnderlying  principle  of  later 
systems.  The  signal  codes  of  the  ancients  are  believed  to  have 
been  elaborate.  Generally  some  kind  of  flag  was  used.  Shields 
were  also  displayed  in  a  preconcerted  mamier,  as  at  the  battle 
of  Marathon,  and  some  have  imaRincd  that  the  reflected  ra>"S  of 
the  sun  were  flashed  iriKii  clu-rts  as  with  the  ;ii<idi.Tn  heliograph. 
In  the  middle  ages  llags,  banners  and  Linlinis  were  u.'uxi  lo 
distinguish  particular  squadrons,  and  as  marks  of  rank,  as  they  are 
at  present,  also  to  call  ofTiccrs  to  the  admiral,  and  to  report 
sighting  the  enemy  and  getting  into  danger.  The  invention  of 
cannon  made  an  important  addition  to  the  means  of  signalling. 
In  the  instructions  issued  by  Don  Martin  dc  I'adiUa  in  i  507  the 
use  of  guns,  lights  and  fires  is  mentioned.  The  introduction  of 
the  square  rig  permitted  a  further  addition,  that  of  letting  fall 
a  sail  a  certain  number  of  times.  Before  the  middle  of  the  17th 
century  only  a  few  stated  orders  and  reports  could  be  made  known 
by  signalling.  Flags  were  used  by  day,  and  lights,  occasionally 
with  guns,  at  night.  The  signification  then,  and  for  a  long  time 
after,  depended  vpon  the  poaitioo  in  which  the  light  or  flag 
WM  di^uaywL  OnlBni  hidied,  mo  aa  tiftiM  aa  paarfbb  eon- 
municated  bjr  hditag  or  ovw  hSf  amu  oi  bolts.  As  the  aiaa 
of  ships  incmaed  the  iHan.venlBitea  of  bodi  phna  boGame 
intolerable.  Some  attribute  the  fint  attempt  at  a  ngnlar  code 
to  Admiral  Sir  WilUam  Penn  (1611-1670),  but  the  credit  of  it  is 
usually  given  to  James  II.  when  duke  of  York.  Notwithstanding 
the  attention  paid  to  the  subject  by  Paul  Hostc  and  others, 
signals  continued  stranj^ety  irtijierfect  till  late  in  the  iHth  fentur>'. 
Towards  17.S0  Aiim;r;'.l  Ki:ni()enl::lt  devised  .1  plan  of  ilag-sipiaJ- 
ling  which  wa-s  the  parent  of  that  now  in  use.  Instead  of  in- 
dicating ditiereiices  of  meanins  by  var>'inK  the  po.sition  of  a 
solitary  llag,  he  combine<l  di.stinct  tLigs  in  p.Tjrs.  .About  the 
beginnjiig  of  the  ipth  century  Sir  Hotne  i'opham  improved  a 
metliiMl  cif  conveying  messages  by  flags  proposed  by  R.  Ilall 
Gower  (i 767-1833),  and  greatly  increased  a  ship's  power  of 
communicating  with  others.  The  number  of  night  .and  fog 
signals  that  could  be  shown  was  stUl  very  restricted.  In  1867 
an  innovation  of  prodigious  importance  was  made  by  the  adop- 
^  in  the  British  navy  of  Vioe-Adminl  (then  Captain)  Philip 


Colomb's  flashing  system,  on  which  he  had  been  at  work  since 
1858. 

In  the  British  navy,  which  serves  as  11  model  to  mo.st 
others,  vusu.xl  .signal.';  arc  made  uitn  tiak'S  or  pendants,  the 
semaphore,  llashing,  and  occa:i>iunally  fireworks.  Sound  signals 
are  made  with  fog-horns,  steam-whistles,  sirens  and  gims.  The 
number  of  flags  in  use  in  the  naval  code,  comprising  what  is 
termed  a  "  set,"  are  58,  and  consist  of  36  alphabetical  flags, 
10  numeral  fligs,  16  pendants  and  6  special  flags.  Flag  signals 
are  divided  into  three  cia;ises,  to  each  of  which  is  allotted  a 
separate  book.  One  class  consists  of  two  alphabetical  Sugn,  and 
refers  to  orders  usual  in  the  admbiistimtioa  of  a  ■q^Mdnm, 
such  aa,fiiir  ciample,  the  flags  L£,  which  might  lignl^  "  Captafai 
repair  OB  hoavd  flagship.*'  Another  dam  oouiits  «f  three 
alphabetical  Hiff^  which  refer  to  a  coded  dictiooaijr,  wheteb  are 
woeds  and  short  aantencaalikaly  to  be  required.  The  renahiing 
refers  to  evohitlmuury  ocdeta  for  nuuMBuviing,  which  have  alpha- 
bctical  and  numeral  flags  combined.  The  flags  which  constitute 
a  signal  an-  termed  a  "  hoist."  One  or  mure  hoists  may  he  made 
at  the  same  time.  .Mthough  flag  si^t  alliiig  is  a  slow  method 
compared  with  others,  a  f.^ir  rate  cnn  l>c  attained  with  practice, 
tor  example,  a  signal  involving  162  separate  hoibts  has  been  re- 
peated at  sight  by  13  ships  in  ronipaiiy  in  -0  minutes.  Semaphore 
signals  arc  made  by  the  extension  of  a  man's  arms  through  a 
vertical  plane,  the  different  symbols  being  distinguished  by  the 
relative  positions  of  the  arms,  which  are  never  less  than  .ts"  apart  . 
To  render  the  signals  more  conspicuous  the  signaller  usually 
holds  a  small  flag  on  a  stick  in  each  hand,  but  all  ships  are  fitted 
with  mechanical  semaphores,  which  can  be  worked  if  one  man, 
and  are  visible  several  miles.  Flag  signalling  being  comparatively 
slow  and  laborious,  the  ordinary  message  work  in  a  squadron 
is  genetaUy  signalled  by  semaphoro.  The  oonvealoioe  of  this 

to  mentioa  » leoond  aeway  «f  390  wmdi  iriddi  was  signalled 
to  31  shipa  UBaltaiieoiidy  at  the  nte  of  17  worda  per  niiiiite. 
Flags  bcbg  limited  in  aiae,  and  only  dlstinguiidiaUe  hgr  tholr 
colour,  signals  by  this  means  are  not  altogether  natirfartwy 

at  long  distances,  even  when  the  wind  is  suitable.  For  ■ig™iHh»f 

at  long  range  the  British  navy  employs  a  semaphore  with  arms 
from  g  tn  i :  ft.  long  mounted  at  the  top  of  the  mast  and  capable 
of  beini:  tnuaed  in  any  required  direction,  and  worked  from 
the  liirk.  Its  range  depends  upon  the  clearness  of  the  atmcv- 
spliere,  l)ut  instances  arc  on  record  where  a  message  by  this 
means  has  been  read  at  16  to  18  m. 

Night  signalhng  is  carried  out  by  means  of  "  flashing,"  by 
which  is  meant  the  exposure  and  eclipse  of  a  single  light  for 
short  and  long  periods  of  time,  representing  the  dots  and  dashes 
composing  the  required  symbol.  The  dots  and  daslies  can  be 
made  mechanically  by  an  obscuring  arrangement,  or  by  electro- 
mechanical  means  where  magnets  do  the  work,  or  by  simply 
switching  on  and  ofl  specially  manufactured  electric  lamps. 
The  ordinary'  rate  of  signalling  by  flashing  is  from  7  to  10  worda 
per  minute.  In  the  British  navy,  as  in  the  army,  dots  and  dashes 
ate  abort  and  long  eaposures  of  light;  but  with  some  nations  the 
data  aiid  dashes  an  short  and  long  periods  of  darioMaa,  the  light 
punctuating  the  spaces  between  tbtM.  Th*  Biilhli  aawy  uses 
the  European  modttcatioo  of  the  so-caDed  Hone  code  ned  in 
telegraphy,  bat  with  apodal  rigns  added  sottalils  to  their  code. 
The  introductkm  of  the  "  dot  and  dash  "  system  hito  the  Britidi 
navy  was  entirely  due  to  the  perseveranoe  of  Vicc-Admiral 
Colomh,  who,  in  spite  of  great  opptwition,  and  even  after  it  had 
once  bc-en  condemned  on  its  first  trial  at  sea.  carried  it  through 
with  the  greatest  success.  The  value  of  this  innovation  made  in 
1867  may  be  gauged  by  the  fact  that  now  it  is  possible  to  handle  a 
fleet  with  ease  and  safety  in  darkncw  and  fog  -a  state  of  affairs 
which  did  not  formerly  exist.  The  simplicity  of  the  dot  and 
dash  principle  is  its  be^t  feature,  As  the  system  only  requires  the 
exhibition  of  two  elements  it  may  be  used  in  a  variety  of  different 
manners  with  a  minimum  of  material,  namely,  by  waving  the  most 
conspicuous  object  at  hand  through  short  and  long  arcs,  by 
exhibiting  two  different  shapes,  each  representing  one  of  the 
elemental  or  dipping  a  lantern  in  a  bucket,  and  so  00.  Its 


Digitized  by  Gopgle 


SIGNAL 


71 


•dqptka  hM  aot  M|]r  eeatiibtttwl  vciy  oMtcriaDr  to  the  in- 
ocned  efidoKgr  «l  the  Biftidi  navy,  hut  it  his  been  made 
«pti«aal  for  um  «itb  tlw  ndCftntifo  nurine  Coiiously  enough, 
flashing  is  not  to  any  great  extent  used  ia  the  navies  of  other 
countries  which  rely  more  on  some  system  of  coloured  lights  at 
night.  This  system  generally  takes  the  form  of  four  or  five 
double-colourcri  lanterns,  which  arc  suspended  from  some  part  of 
the  mast  in  a  vertical  line.  Each  lantern  generally  contains  a 
red  and  a  white  lamp,  either  of  which  can  be  switched  on. 
By  a  suitable  keylx)ard  on  deck  any  combination  of  these  coloiirt  d 
lanterns  can  be  shown.  TTie  advantage  of  this  s>'slem  lies  in  the 
fact  that  each  symbol  is  self  cvidi  nt  in  hs  entirety,  and  does  not 
require  an  ex|>ert  signalman  to  read  it,  as  is  the  case  with  flashing, 
which  is  a  progressive  pertormanc*. 

For  long  distances  at  night  the  search-light,  or  some  other 
high  power  electiic  aic  light,  is  utilized  on  the  Hashing  system. 
Dots  and  dashes  are  then  made  either  by  flasbiof  the  light 
dticctly  OB  the  object,  or  by  waving  the  beam  up  aad  dmni  for 
sboit  tad  long  periods  of  time.  Sometimes  when  >  convenient 
doud  is  BvaOable  the  reflection  of  the  beam  has  been  read  for 
an^  40  with  lead  intcrveaingbetweoi  the  two  ihipe.  Ina 
fos  ilkiHlt  Mennide  hgr  theiK«m-irt>iitfc^  faf4«ii,  itai  or  by 
guns.  EnqitforthehtteriiMtbodthedBtaiiddaahsiyateBia 
cmpbyediBatfnllariiumiMrtoflasbhigalight.  Gtunaieaoiiie* 
times  used  in  a  fog  for  signalling,  the  signification  being  deter- 
mined by  certain  timed  intervals  between  the  discbarges.  The 
larger  British  ships  are  supplied  with  telegraph  instruments  for 
connexion  with  the  shore,  and  heliographs  arc  provided  for  land 
operations.  Marine  galvanometers  are  also  provided,  and  can 
be  used  to  communicate  through  submarine  cables.  To  the 
various  methods  of  naval  sign.dling  must  be  added  wireless 
telegraphy,  which  in  its  application  to  ships  at  sea  bids  lair  to 
solve  some  problena  Juthnto  i—piBcticahie.  (SeeTfetsOMMR: 
WireUss.) 

The  international  code  of  signals,  for  use  between  ships 
of  all  nations,  is  perhaps  the  best  universal  dictionary  in  exist- 
ence. By  its  means  mariners  can  talk  with  great  ease  without 
JtMnriBg  a  word  of  one  another's  language.  By  means  of  a  few 
flagi  any  qOMtioo  can  be  asked  aod  answered.  The  number 
«f  Intenmioiial  and  peadanta  lued  with  the  intcnational 
code  ii  17,  '«---*'"c  of  •  oooBipiet*  alphahit  and  n  ipcdal 
pcodut  cfaaract eristic  oC  the  code.  At  night  flaaUnt  may  be 
««L  (CA.G.B.;  A.F.E.) 

Army  Signalling. — Communication  by  visual  signals  between 
portions  of  an  army  is  a  comparatively  recent  development  of 
military  service,  .\ctual  signals  were  of  cour^  made  in  all  ages 
of  warfare,  either  spcci.illy  agreed  ui>on  beforehand,  such  as  a 
rocket  or  beacon,  or  of  more  general  application,  such  as  the 
old-fashioned  wooden  telegraph  and  the  combinations  of  lights, 
&c.,  used  by  savages  on  the  K.W.  frontier  of  India.  But  it  was  not 
until  the  middle  years  of  the  ii;th  ci  nttiry  that  military  signalling 
proper,  as  a  spcri.il  (iiry  .it  .soldiers,  l.etame  at  all  general. 
It  was  about  the  year  1H65  that. owing  tci  tlic  initiative  of  Captain 
Philip  Cotomb,  R.N.,  whose  signal  system  hai!  been  adopted  lor 

lua  own  service,  the  question  of  army  signalling  was  seriously 
taiun  up  by  the  British  military  authorities.  A  school  of  signal- 
ling was  created  at  Chatham,  and  some  time  later  all  units  of  the 
line  were  directed  to  furnish  men  to  be  trained  as  signallers. 
At  fint  a  code  book  was  used  and  the  signala  lepnaented  code 
mcds,  but  it  was  found  better  to  revert  tO  w  telegiaphic 
qntem  of  ajgnalling  by  the  Mono  alphabet,  amongst  the  unde- 
niable advaatagea  of  wfaidi  was  the  fact  that  it  was  used  both 
by  the  |Mrtd  eeniee  end  the  tdegraph  uaito  of  Royal  Engineeca. 
ThcMnomavd,  In  cverteaeaaing  perfection,  the  wwk  «f 
stgnaUers  has  been  a  feature  of  alMot  eveiy  campaign  of  the 
British  anny.  To  the  original  flags  have  been  added  the  helio- 
graph (for  long-distance  work^  the  semaphore  system  of  the 
Royal  Navy  (for  very  rapid  signalling  at  short  distances),  and 
the  lamps  of  various  kinds  for  workinp  hy  night.  Full  and 
detailed  instructions  for  the  proper  performance  of  the  work, 
which  provide  for  almost  every  posaible  oomtinpiKy,  have  been 
published  and  are  enforced. 


The  nppantus  employed  for  signalling  in  the  Biitiih  Mrvioe 
consists  of  flags,  large  and  small.  In  lio^r  iph  and  lamp  for  night 
work.  Thedfetancesatwhichthcir  IK':  .liscanberead 
vary  very  considerably,  the  flags  having  but  a  limited 
scope  of  usefulness,  whilst  the  range  of  a  heliograph  is  very 
great  indeed.  Whether  it  be  10  m  or  100  away,  it  has  been  found 
in  practice  that,  given  good  sunlight,  nothing  but  the  presence 
of  an  intervening  physical  obstacle,  such  as  a  ridge  or  wood, 
prevents  coniniunir.ition.  For  shorter  distances  moonlight,  and 
even  arlitirial  light,  have  on  occasion  been  einplo\tj.J  as  the  source 
i>f  light.  In  northern  Europe  the  u.sc  of  the  instrument  is  much 
restricted  by  climate,  and,  further,  stretches  of  plain  country, 
permitting  of  a  line  of  vision  between  distant  hills,  are  not  often 
found.  It  is  in  the  wilder  parts  of  the  earth,  that  is  to  say  in 
colonial  theatres  of  war,  that  the  aitoniilung  value  of  the  helio- 
graph is  displayed.  In  European  warfaie  flag  signalling  is  more 
usually  employed.  The  flags  in  uie  aie  bhie  and  white,  the 
fomer  lor  nae  with  liglit,  the  latter  for  dazfc  backgrauiidi. 


Fkc  I. 


There  is  further  a  distinction  between  the  "  small  "  flag,  which 
is  employed  for  semaphore  messages  and  for  rapid  Morse  over 
somewhat  shirtrr  distances,  and  the  "large"  (lag,  which  is 
readable  at  a  iii-,".aacc  of  S  to  7  m..  as  against  the  maximum  of 
.J  m.  allowed  to  the  small  tlag.  With  a  clear  atmosphere  these 
distances  may  be  exceeded.  The  respeciive  sizes  of  these  flags 
are  as  follows:— large  llag  ,^'X.i',  [wlc  5'  6"  long;  small  flag 
2'X  2',  [)ole  3'  6"  liHi^'  [  he  lanips  used  for  night  signalling  arc 
of  many  kinds,  ft::  .  Kill .  (Hily  the  "  lime  light  "  and  the  "  Beg- 
bic  "  lamps  arc  recognized,  but  a  con.sidctable  number  of  the 
old-faahioiied  oil  lamps  b  still  in  use,  especially  in  the  auxiliary 
forces,  and  many  experiments  have  been  made  with  acetylene. 
The  lime  light  is  obtained  by  raising  a  lime  pencil  to  a  white  heat 
by  forcing  a  jet  of  oxygen  through  the  flame  of  a  spirit  lamp. 
The  strong  light  thus  produced  can  be  read  under  favourable 
conditions  at  a  distame  of  ij  m.|  bat  the  equipn&ent  of  gas-bag, 
pceiBure-bag;  and  other  nccBMnriB»  make  the  whole  instrument 
rather  aunbntH.  The  bull's-eye  Ump  differs  but  slightly  from 
the  ovdmeiy  fautem  of  dvil  life;  it  boxna  vegetable  oil  The 
Begbie  lamp,  which  bums  kcvoaene,  b  mther  more  elabecate  and 
givci  a  wldter  light.  It  was  in  uie  for  many  years  in  India 
before  the  objections  made  by  the  authorities  in  Enf^and  to 
certain  features  of  the  lamp  were  withdrawn.  All  these  lampa 
when  in  use  are  set  up  on  a  tripod  stand  and  signals  in 
the  .Morse  alphabet  are  made  by  (^ning  and  closing  a 
shutter  in  fmot  o|  the  light,  and  thenlqr  ihowing  long  and 
short  flashes. 
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Hie  Mme  principle  is  followed  in  the  hellogrsph.  This  instru< 
■Mntf  iavcalfld  by  Sir  Uenxy  C.  Maace,  receives  oo  a  minor, 
•■d  thence  caMi  npoa  the  dirtaat  ttatioo,  the  ray*  «{ the  sun; 
the  irorking  of  a  small  key  ccotwh  the  flaahct  by  thsowing  the 
mirror  slightly  oil  its  alignment  and  thus  obacming the  Ught  from 
the  party  rcaciing  signals.  The  fact  that  the  heliograph  requires 
sunlight,  as  mentioned  alwve,  militates  against  its  employment 
in  (jrcit  Britain,  Irjl  wfiere  it  is  ["(Ossible  to  use  it  it  is  !iy  far 
the  best  mcaiii  of  bignaltiiig.  Secrecy  and  rapidity  arc  its  chicl 
advantages.  An  observer  6  m.  distant  would  sec  none  of  its 
light  ii  lie  were  more  than  50  yds.  on  one  side  of  the  exact  align- 
t  flag  aiiul  ooold  to  md  fn»  almoct  emy 

S 


Fig.  j.— Heliograph  (by  pcrmiaaton  of  the  Controller  of  H.M. 

,Statiu[nr>'  Office). 

hill  within  range.  None  of  the  physic.\l  exertion  required  for 
fast  signalling  with  the  flag  is  rcfjuircfl  to  manipulate  the  instru- 
ment at  a  high  rate  of  speed.  Tbe  whole  apparatus  is  packed 
in  a  light  and  portable  fona.  Ab  altciBative  method  of  using 
the  beliogiaph  ie  to  keep  tbe  permanently  on  the  dittant 
politt,  a  dmttcr  of  loam  hbid  bchis  iMd  in  hiiBt  cd  it  to  piodutt 


Whenbmetheheliognpbbfiiediipoaattipod.  A 

■crew  (E)  which  moves  the  whole  instniment  (ennt  the  jointed 
arm  L)  turns  the  mirror  in  any  direction.  Metid  U-«hapcd  arms 

(C)  carry  the  mirror  (B),  which  is  conlrdlltd  by  the  vertical  rod 
(J)  and  its  clamping  screw  (K).  The  signalling  mirror  itself 
(usually  having  a  surface  of  5  in.  diameter)  is  of  glass,  an  un- 
silvered  spot  (R)  being  left  in  the  centre  This  spot  retains  its 
positiun  through  all  movemcr.t.s  :n  any  plane.  The  instrument 
is  aligned  by  means  of  the  sighting  vane  (P)  fixed  in  the  jointed 
em  L,  and  the  rays  ol  the  sun  are  then  brought  on  to  the  distant 
Itetifln  by  turning  the  horizontal  and  vertical  adjustments  until 
die"dHidcnrailOt"  cast  by  the  unsilvercd  centre  of  tbe  mirror 
•ppemoB  the  vue.  The  heliograph  is  thus  ready,  and  signals 
we  made  fagr  the  dtpwwton  and  releaae  «f  the  "  coOar  "  0) 
whkh,  irith  the  nlvated  «m  (U,V),iictt  w  *  tdegnph  key. 
Whenthesun  mune  an  en^ef  more  than  ise  degress  with  the 
mirror  and  the  dbtant  station,  a  "duplex  mirror"  is  used  in 
place  of  the  sighting  vane.  The  process  of  aligitment  is  in  this 
case  a  little  more  complicated.  \'.vrioiis  other  means  of  making 
dots  and  dashes  are  referred  to  in  the  otTici.ii  wurk,  ravipt'ig  from 
the  "  Collapsible  drum  "  hung  on  a  mast  to  the  mugh  but  ctirr 
live  iraproNisalion  of  a  heliograph  out  of  a  shiiving-gi.iM.  The 
employment  of  the  beams  of  the  search-light  to  make  tla.shcs  on 
clouds  is  also  a  metliod  of  signalling  wliidi  has  been  in  practice 
vciy  eBecttvsL, 


The 

A  — 

B  

C  

D  

E  • 

F  

G  

H 

I   •  • 


code  employed  in  anny  wlgnalling  is  as  foUowe*— 


ic-.-- 

L  

M  

N  — 

P  


s 

T  — 

u . — 
V  . 
w  

X  

Y  

z  


a  

3  

4  


I- 


7  

8  

9  — • 

o  — 


Tbe  senispbore  code  used  in  the  armyjs  shown  bslow;^  J 


r  h  k 


Fig.  3. — Semaphore  (the 
thin  upriRht  strokes  represent 
(he  M  ini  til »  body,  the  tbkk 
strokes  his  arms}. 


WW 

In  using  this  code  the  signaller  invariably  faces  his  reader,  as  tmlcM 
this  were  enforaed  each  Ittter  might  be  read  as  its  opposite,  in  the 
above  diagnm  the  appesmnoe  ofthe  wnels  to  the  rtadsr  isshowa, 
thus  the  sendei's  rigU  side  flidy  b  usedTpor  the  letter  A. 

In  sending  a  message  accuracy  is  ensured  by  various  checks. 
The  number  of  words  in  a  message  is  the  most  valuable  of  these, 
as  the  receiving  station's  number  must  agree  before  the  mcs.'^.ige 
is  taken  as  correct.  E.ach  word  or  "group"  sent  by  the  Morse 
code  must  be  "  answered  "  l>cforc  the  sender  passes  on  to  another. 
All  figures  are  checked  by  the  "  clock  check  "  in  which  i  is  repre- 
sented by  A,  3  by  B  and  so  on.  All  c^>her  "groups  "  are  repeated 
bacit  m  Nk.  Them  it  M  ebbonte  syMem  of  signals  relating 
tothewktagofthaHwb  The  **  mrasagw  jpta  "  in  use  diffen 
but  diiMir  i^  the  eidiHiQr  ioiiB  of  the  Foit  Office  tclegcapha. 
Signal  stations  hi  the  fidd  are  dswed  ss  (e)  **  toted  "  end  **  mov- 
ing,"  the  former  connecting  points  of  importance,  or  on  a  line  of 
communications,  the  latter  moving  with  the  troops;  (6)  "  ter- 
minal," "transmitting"  and  "central";  the  first  two  require 
iiu  dei'mition,  the  last  is  intended  to  send  and  receive  messages 
ill  many  directions.  The  "  transmitting  station  "  receives 
and  sends  on  messages,  and  consists  in  thcon,'  of  two  full  "  ter- 
minals," one  to  receive  and  one  to  send  on.  It  is  rarely  iKji5biljlc 
in  tbe  field  to  work  rapidly  with  less  than  five  men  at  a  trans- 
mitting and  three  at  a  temhial  station.  "  Ccatial  ** 
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•n  manned  according  to  Uw  owaber  of  sUtioiis  with  which  they 
omununicate. 

Simriliiiifc«wd<ttawitfiiW|ptltiitto>l»iie<««BU  latbe 
TInEeipcatioa,  ifl97iiidiSjA«u4tv>il>tetian  itodndind 
sot,  between  the  ist  aad  iSth  NovtHdNr,  u  nany  m  980 
mMMfeB  by  heliognqth,  Mineol  lAldi  wm  no  to  |m  woidi  in 
length.  It  is  often  laed  as  an  auziliafy  t»  Ae  field  tekgnph. 
especially  in  mountainous  countries,  and  when  the  wire  Is  llihk 
to  be  cut  and  stolen  by  hostile  natives.  In  the  Waziri  expedition, 
1881,  communication  was  maintained  direct  for  a  distance  of 
70  m.  a  5  iti,  !ni;i,>(jrapli     In  thi-  Rrwr  War,  i8q()  iqoj, 

the  system  of  hcliographic  siRnallinR  was  crTsployed  very  exten- 
sively by  both  sides. 

In  Germany  the  first  army  signalling  regulations  onlv  ,i{i{»'.irt^J  in 
I9«.  The  practice  was.  hiiwisiwi,wpidly  developed  ami  ti.w  tnlathc 
CM  of  the  19DS  campaign  in  Sonth-Weat  Africa,9»is[i^illinK  ufhcer* 
and  too  signallen  were  employed  in  that  country.  These  uminlly 
worlccd  in  parties  of  3  or  i,  each  party  being  protccte<l  by  a  few 
inf.intryracn  or  troopers.  Tlic  apparatus  iisetl  was  hdiograph  tiy 
day  and  a  very  i  [.il>  ir.iie  iuriu  ot  Lamp  by  niglit,  and  work  wascarrieiJ 
on  between  pu»t!t  sieiiaraled  by  6o  and  even  90  m.  Tlic  signallers 
were  employed  both  with  the  nobile  foroea  and  in  a  pcnnancnt  net- 
work of  communication  in  the  occupied  territory.  In  I907-1(ki'* 
frrsh  signaHinj;  rei{"'''"'"ni  wore  issuol  to  the  home  army,  and  each 
company.  U.ittrr>'  or  s^iii.i'lt.iri  <  .xjr'i  utl  to  find  one  station  of 

thiee  men,  apart  Crum  the  rt-gimcnial  and  special  instructors  and 
■ttff.  Soaiie  experiment*  were  carried  out  at  Meu  to  aacenain  the 
mean  distance  at  which  «enaU  made  by  a  man  lying  down  could  be 
■ccn,  this  being  found  to  be  about  1000  yds.  The  new  regulations 
allow  of  the  use  of  flag  and  lamp  signalling  at  4  m.  instead  of  as 
formerly  at  I J  Thrre  flaRs  nrr  iim.t\,  blue,  white  and  yellow,  and  it 
is  stated  that  the  Lirt  i*  the  miwl  fre<iiirntly  uwful  <if  the  three. 

The  eoormous  development  of  the  field  telegraph  and  telephone 
■yMcna  ia  the  daborate  war  of  poaitbns  of  1904-1905  more  or  less 
uuwded  out.  so  to  spcale,  visual  signalling  on  both  side«,  and  in  any 
case  the  average  illiterate  Ru^ian  infantryman  or  the  Cosssick  was 
not  adaptable  to  sipnallini;  ncoJ-^,  Only  about  one-quarter  of  the 
sijioalUnK  force  (which  consisted  exclusively  of  engineer  troops)  in 
Kurii|>.iikin's  army  was  employed  in  optical  work,  the  Other  thne- 
quaners  being  assigned  to  telegraph,  wircteaa  and  telephone  Stetion 
WoriL  The  Italians,  who  are  no  strangers  to  "J™"'  waifsie,  hftlrc 
a  tnll-developed  visual  signalling  system. 

See  British  Official  Tnmmg  UomtuU:  5vm0mv  (l9eT)> 


b  aopUed  to  a  viiiMy  of  bead  laockia  aad  Indlcatfcas  by  hunpa 
and  odwr  qmbok,  aa  «dl  aa  to  loiBd  lignala;  bat  only  the 
last-named  class— disks  and  atonflMNa,  ifiA  lUhtii  ponaa- 

ently  fixed  (on  posts)  at  the  flida  of  the  tcacfe— will  be  eonaidend 

here.  These  may  be  divided  into  (i)  interlocking  signals,  used 
at  junctions  and  yards,  and  (1)  Modt  signals,  for  maintaining  an 
intervLil  of  &pacc  between  tr.iins  following  one  another.  In 
both  cLisscs  the  function  of  a  signal  is  to  inform  the  engine-driver 
whether  or  not  he  may  proceed  beyond  the  signal,  or  on  what 
conditions  he  may  proceed,  and  it  is  ci.scnti.al  to  ^ivc  him  the 
information  some  seconds  before  it  need  be  acted  up^iii 

The  semaphore  signal,  which  is  now  widely  used,  consists  of 
an  arm  or  blade  about  5  ft.  long  c.ttctiding  horizontally,  at 
right  angles  to  the  line  of  the  track,  from  the  top  of  a  post 
(wood  or  iron)  15  to  30  ft.  high,  and  sometimes  higher  (fig.  4). 
This  arm,  ttiming  on  a  spindle,  is  pulled  down  ("  off ")  to  Indicate 
that  a  train  may  pass  it,  the  ho^ontal  (or  "  on")  i>osition 
indicating  "  stop  sometimes,  as  on  the  continent  of  Europe, 
Vae  is  made  of  thepaahklBOf  the  arm  in  which  it  points  diagonally 
npmrds,  and  on  one  or  two  English  lines  the  arm  in  the  lalcty 
poaitiw  haagi  down  petpeodicularly,  parallel  to,  but  a  few  bcbes 
away  flOB,  the  poat.  A  faunp  la  tied  to  the  aide  of  the  poet  about 
on  a  level  with  the  blade,  and  by  the  movement  of  the  bbde  is 
made  to  show  at  night  red  for  "  stop  "  and  green  for  go-ahead  or 
*•  an  dear."  The  eariier  pnctiee,  wMte  for  "  all  dear,"  still 
prevails  largely  in  .America. 

In  the  early  days  of  railway  signalling  three  positions  of  the 
enmsphwrr  arm  were  recognized: — (i)  Horuontal,  or  at  right  angles 
to  the  poet,  denoting  danger ;  (2)  at  a  downward  angle  of  45  decrees, 
denoting  caution:  (3)  hanRing  vertically  downwards  or  parallel  to 
the  post,  denoting  all  ri);ht.  Corresponding  to  the  position  of  the 
arm,  three  different  liphts  were  emplovt-fl  at  niuhl  — rinl  for  ti.inEcr. 
g|U.n  for  cautiun  and  white  for  all  rinht.  Hiil  iw  Hriii<h  r.iilw.iys 
nake  use  of  only  two  positions  of  the  arm  and  two  li^ht* — the  ann  at 
right  angles  to  the  pMt  aad  a  red  light,  both  sigaifyiag  danjj^  or 
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stop;  and  the  arm  at  ab<.nit  60  degreRS  (or  vertical,  as  mentioned 
above)  and  a  grn-en  light,  both  meanlni;  ail  right  or  proceed.  It  is 
better  to  abolish  the  use  of  white  lights  for  signalling  purposes. 
Tha  raawon  is  obvious.  Themaia  many  lights  and  lamp*  on  the  plat- 
forms, in  signal-boxes  and  ta  the  Streets  and  houses  adjacent  to  a  rail- 
way:  and  if  white  ti);hts  were  recognized  as  signals,  a  driver  might 
nuHiake  a  light  'I  thi^  nature  asa  signal  to  proceed;  in  fact,  accidents 
haie  liecn  c.aus<xl  in  this  manner.  A  white  light  ia  not  to  bie  regarded 
m  a  danger  signal,  as  ia  sometimes  erroneously  statedt  but  rather 
a.«  no  signal  at  all;  and  as  there  is  a  weU-knom  role  to  the  effect 
that  "  the  absence  of  a  signal  at  a  place  where  a  signal  is  ordinarily 
shown  must  be  tteated  as  a  danger  signal,"  it  follows  that  a  white 
li)(hi,  when  seen  at  a  place  where  a  red  or  preen  light  ought  to  be 
visiiile,  i^  ti)  Ik'  Ire.iletl  as  a  li.ii.^i-r  sij;r.al,  not  because  a  white 
light  per  i<  means  danger,  but  because  in  such  a  case  it  denotes  the 
absence  of  the  projier  signaL  Some  companies  have  adopted  n 
purple  or  small  white  light  as  a  "  danger "  signal  for  shuntiag 
purposes  in  sidings  and  yards:  but  this  fnactice  IB  NOt  tO  be  00a»> 
mended,  since  reo  should  tie  the  univewal daager  slgaal. 

Distant  signals  arc  used  to  make  it  unnecessary  for  an  1 
driver  to  slacken  his  speed  in  case  the  stop  (A0111S) 
obscured  by  fog  or  smoke,  or  is  beyond  a  curve,  or  for  any  rcaaoo 
is  not  visible  suffidently  far  away.  Eooountcting  the  distant 
signal  at  a  point  400  to  ioo  yds.  bitoe  readiing  tha  bona ligaalt 
he  ia  infannod  by  ita  poaition  that  be  nay  e^cct  to  fiad  Ooktter 
in  the  same  position;  U  it  ia  "off"  be paaiea  it,  knowhif  that 
the  home  signal  mnit  be  in  the  aaBie  position,  but  it  la  at 
danfer  ha  proceeds  cautiously,  prepared  to  stop  at  the  home 
signal,  if  necessary.  The  arm  of  a  distant  signal  usually  has  a 
fish-tailend.  In  Great  Britain  its  colour  indications  are  generally 
the  same  as  for  the  home  signal,  but  occasionally  it  shows  yellow, 
and  on  some  lines  i;  is  dis:  if.g,;i:,li'j:l  at  :ii,i;ht  by  an  angular  band 
of  light,  shaped  like  a  fish-tatl,  which  apjK'ars  by  the  side  of  the 
red  or  green  light.  In  America  its  night  colour-indication  is 
made  different  from  that  of  the  home  signal.  Thus,  where  white 
is  used  to  indicate  all  clear  (in  both  home  and  distant)  the  distant 
arm,  when  horizonliil,  shoivs  a  green  light;  where  green  is  the  all- 
cli  iir  colour  a  horizontal  distant  shows  cither  a  yellow  light  or 
(on  one  road)  a  red  and  a  greets  light  side  by  side.  Two  lights 
lor  a  single  arm,  giving  iheir  indication  by  position  as  well  as 
colour,  have  been  used  to  a  limited  extent  for  both  home  and 
distant  aignala.  Dvarf  sigtmlf  (a  in  fig.  5)  are  tiscd  for  very  slow 
movements,  such  as  thoae  to  or  from  a  siding.  Their  hladea  aie 
about  I  ft  long,  and  tba  poate  about  4  ft.  hi|^;  the  lower  ana 
00  poet  c  being  for  dow  iwmaieBta,  ia  abo  fieqmatty  aiada 
shorter  than  tba  «p|Mff  mam.  Vhrnn  mm  tbaa  two  fnU-aiaed 
arms  are  uied  on  a  poBt«  the  cnston  ia  America  is  to  have  the 
upper  arm  indicate  for  the  tradk  ot  tha  eatieme  right,  and  tba 
others  in  the  order  in  which  the  tracks  lie;  in  Great  Britain  the 
opposite  rule  prevails,  the  upper  arm 
indicating  for  the  extreme  left.  But  the 
signals  controlling  a  large  number  of 
paralIelor<liverginK  trai  k.s  .-irr  pri  :'i.7,il;|y 
arranged  side  by  side,  often  on  a  narrow 
overhead  bridge  Of  gaatiy  tha 
tracks. 

.Ml  the  switches  and  locks  arc  con- 
nected with  the  signal  cabin  by  iron  rods 
(channel-iron  or  gas  pipe)  supported 
(usually  near  the  ground  and  often 
cov<'red  by  boxing)  on  small  grooved 
wheels  set  at  suitable  distances  apart. 
The  foundatiooa  of  these  supports  are  of 
wood,  cast  iron  or  concrete.  Concrete 
foundations  are  comparatively  recent,  but 
are  dieap  and  durable.  For  aignala  (but 
not  for  points)  wire  oonaeanna  are  uni- 
versal in  England,  and  ai*  mtal  in 
Amettca,  befaig  cheaper  than  rods.  In 
chaagfaictha  diicction  of  « JiMOf  lodding 
a  bdl<crank  is  used,  but  wflh  a  wire  a 
piece  of  chain  is  inserted  and  run  round 
a  grooved  pulley.  Wire  connexions  are  shown  at  a  and  h,  fig.  4, 
the  main  or  "  front  "  wire  being  attached  at  ,1.  By  this 
the  signalman  moves  the  arm  down  to  the  inclined  or  go- 
I,  to  do  whkh  ha  baa  to  lift  tba  couatat* 


Fig.  4. — Semap 
ignal.     R,  Ki-d 
C,  green  gloss. 
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weight  c.  If  the  wire  should  break,  the  counter-weight  would 
restore  the  arm  to  the  horizontal  (stop)  position,  and  thus 
prevent  the  unauthorized  passage  of  a  train;  and  in  case  of 
laOure  of  the  rod  I,  the  iron  spectacle  s  would  act  as  a  ufety 
counter- wei^t.  The  baclt-wire  b  i>  added  to  enaure  quick 
movement  of  the  arm,  but  is  not  coBunoB  ill  England.  Long 
lines  of  ligid  conneztons  an  "oompenaated"  for  expaaaniiaiid 
oontnctioa  due  to  changw  ia  tonperatura  by  the  intKoductlon 
of  beU-cianks  or  rackcTHmaia.  Witk  i»ize  connerioBa  cooipes- 
■atkm  is  diflkok,  aad  tatay  plani  have  been  tried.  The  most 
lailafactaiy  devkei  are  thoie  in  lAicfa  the  conMiadwi,  in  the 
cabin,  bet«cen  the  wire  and  die  fever  is  broken  when  the  signal 
is  in  the  horizontal  position.  The  wire  is  kept  taut  by  a  weight 
or  spring,  and  at  e.ich  new  movement  the  lever  (if  the  wire  has 
lengthened  or  shortened)  grips  it  at  a  new  place. 

So  early  as  1S46  it  becime  a  common  practice  in  England  to 
cancenirale  the  k-vcrs  for  working  the  poinis  arni  >igiuil5  of  a 
station  in  one  or  more  cabins,  am!  ".he  lutosily  of 
inlerlotking  stxtn  became  cvidciil  to  [ircvcii'.  b>;nu:l 
tJineous  signals  hx'ing  given  o%'cr  ronlliriir.g  routes,  or 
for  a  route  not  yet  i)rc)>;ircd  lo  receive  the  train.  In  large 
terminals  concentration  and  interlocking  arc  essential  to  rapid 
movements  of  trains  and  economical  use  u:  ground. 

Fig.  5  shows  a  typical  arrangement  of  interlocked  signals,  the 
priodpte  bdng  the  same  whether  a  yard  haa  one  «et  of  pointa  or 


(Aincrican  practice,  &ignala  at  light  tradtt 
at  right  u<  poM). 

The  rignali  Ciit«,^aBd«)anofthe  aemaplmn 
For  the  iliiir  dpali  and  one  pair  of  pofaits  there  are, 
iRtheaeoondstorqrof  the  cabin  C,  Ave  Ibwbi.  Eadi  atgnal  am 

stands  normally  in  the  horizontal  position,  '"''katiaif  atopb  To 
permit  a  train  to  pa.ss  from  A  to  B  the  signalman  moves  the  arm 

of  signal  h  to  an  inclined  (XMition  (60  degrees  to  75  degrees  down- 
wards) ;  and  the  interlocking  of  the  levers  prjcvcnt*  this  move- 
ment unless  it  can  safely  be  made.  If  <i  has  been  changed  to 
permit  a  movement  from  .S  to  B,  or  if  the  points  x  have  bccen  set 
for  such  a  movement,  or  if  either  signal  on  post  c  has  been  lowered, 
the  lever  for  b  is  immovable.  In  like  manner,  to  incline  the  arm 
of  5ign.al  a  for  a  movement  from  S  to  B  it  is  first  necessary  to  have 
the  points  set  for  IrackS.  and  to  have  the  lovers  of  .-ill  the  other 
signal.<i  in  the  normal  (stop)  [wsilion.  A  si.xth  k\er.  jui'aMy 
interlocked,  works  a  lock  bar,  which  engages  with  the  head  rod  of 
the  points;  it  is  connected  to  the  lock  through  the  "  detector 
bar,"  d.  This  bar,  lying  alongside  of  and  close  to  the  rail,  must 
move  upwards  when  the  points  lock  is  being  moved  either  to 
lock  or  to  unlock;  and  being  made  of  such  a  length  that  it  Ls 
'  Caliiely  free  of  the  wheels  of  any  car  or  engine  standing  or 
it,  it  is  held  down  by  the  flanges,  and  the  signalman 
la  prevented  feom  Inadvertently  changing  the  poinu  when  a 
tnialspaaaiBg.  At  r  ft  a  throw-off  or  derailug  switch  ("catdi- 
pointa'O.  When  s  is  aet  ibr  the  passage  of  tniaa  OB  die  mate 
Uu^  f,  cnnnartcri  to  Ae  aame  iever,  ia  open;  ao  drnt  if  near, 
left  on  (he  side  trade  anattendcd,  tbedd  he  accfdentaBy  moved 
from  its  position,  it  could  not  run  foul  of  the  main  track. 

The  function  of  the  interlocking  machine  is  to  prevent  the 
•imultaneous  display  of  conflicting  signals,  or  the  display  of  a 
signal  over  points  that  arc  not  set  accordingly.  The  most 
common  forms  of  interlocking  have  the  locking  bars  arranged  in 
a  horizontal  plane;  but  for  ca.sc  of  description  wc-  may  lake  one 
ba\'ing  them  arranged  vertically,  the  princi[)lc  being  the  same 
The  diagram  (fig.  ('0  shows  a  serri.m  with  a  side  \n'cw  of  one  lever. 
A  machine  cunsivs  :if  as  mi.iiy  luvcrs.  placed  side  by  side,  as 
there  are  points  and  >n;nals  to  tie  moved,  tliough  in  some  ca.ses 
two  pairs  of  points  are  moved  simnllanrnusly  by  a  single  lever, 
and  two  or  more  separate  aims  on  the  same  post  may  be  so 


arranged  that  either  one  of  thcrn  will  be  moved  by  the  wme 
lever,  the  position  of  the  point  connexions  being  made  to  govern 
the  selection  of  the  arm  to  be  moved.  A  switch  rod  would  be 
connected  to  this  lever  at 
H;  the  lever  K  is  for  uao 
where  a  signal  is  con^ 
necled  by  two  wires,  as 
before  described.  The 
lever  ia  hcU  in  each  of 
its  two  padtfoH  \n  the 
catch  rod  V,  wUdi  en- 
gages with  notches  in  the 
segment  B.  When  the 
signalman,  preparatory  to 
lowering  a  signal,  grasps 
the  lever  at  its  u|^>er  end, 
he  niovc-sthisrodupwards, 
and  in  so  doing  actuates 
tlie  interlocking,  through 
the  tap[)et  N,  attached  at 
T.  Lifting  the  tappet  locks 
all  levers  which  need  to  be 
locked  to  make  it  safe  to 
move  this  one.  In  pulling 
over  the  lever  the  rocker 
R  is  also  pulled: 
but  the  slot  in  It 
is  radial  to  the 

\9          centre  oo  .srhich 

— — *the  lever  turns, 
ao  that  during  the 
atrekeN  reBsains 
motionieaa.  On 
the  oompteticm  of 
the  stroke  and  the  dropping  of  V,  N 
and  this  unlocks  such  levers  as  should  be 
tUa  lever  is  pulled  ("deaicd"  or  "revcned")-   It  wffi  ha 
seen  that  whenever  the  uppet  N  of  any  lever  is  hxked  in  the 


Fie.  A^-Signal  Lever,  with  Mechaaloal 
Interlocldiic. 

atHI  farther. 


Fic.  7. — Interlocking  Frame. 

position  shown  in  the  figure,  it  is  impossible  to  raise  V,  and 
thcrcfiire  impos-iible  to  move  the  lever. 

The  action  of  tappet  N  may  be  understood  by  reference  to 
fig.  7.  .A  tappet,  say  slides  vertically  in  a  planed  recess  in  the 
lociung  plate,  being  held  in  place  by  strips  G  and  K.  Transverse 
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groove*  N,  O,  r,  carry  dogs,  s'jch  as  J.  Two  dogs  may  be  i  ■  n 
oectcd  together  by  hars,  R.  The  clogs  are  held  in  plati'  !  > 
■traps  Y  (fig.  6).  I-orking  is  iffcc  ted  by  sliding  the  dogs  horizon- 
tally; for  example,  dog  J  h-jji  been  pushed  into  the  notch  in 
taiq>et  I,  holding  it  in  ihe  normal  position.  If  tapjx-t  3  were 
raised,  hs  notch  would  come  opposite  <!og  J;  an(l  then  the 
fiftiag  of  I  would  lock  2  by  pushlog  J  to  tbe  left.  By  meansof 
iwflioatal  rod  R,  the  lifting  of  I  alM  locks 4.  If4«aealK«ly 
iqii,  it  moid  be  impoaaitde  to  Uf 1 1. 

Switch  and  ngnal  maduaes  are  twnrtinifii  worked  by  rom- 
ptifail  air,  or  electric  or  hydraulic  power.  The  lue  of  power 

makes  it  possible  to  move  points  at  a  greater  diataoce 
J^"""  from  the  cabin  than  is  permissible  with  manual 
hckiBg.      power.  T  he  most  widi  ly  used  apparatus  is  the  elcctro- 

prjinimatic,  by  whit  h  the  [loints  and  signals  are  moved 
by  cc)mprcs.m-d  air  at  70  lb  ]>er  sq.  in.,  a  cylinder  with  piston  being 
fixed  at  each  signal  or  switcli  1  loir,  a  comprcs.snr  near  the 
cabin,  air  is  conveyed  in  iron  pipes  l)urird  in  the  ground. 
The  valves  admitting  air  to  a  cylinder  are  (  ontroUed  by  electro- 
magnets, the  wires  of  which  are  laid  from  the  cabin  underground. 
Each  switch  or  signal,  on  Completing  a  movement, 
dcctric  impulse  to  the  cabin,  and  the  iatcrlocfcing  is 
ooBtiailed  by  tfaii  "return."  lo  tiie  mKfaine  the 
"Itvco"  an  very  mall  and  li|^t,  tlidr  —eiititi 
fixnctioii  being  to  open  and  doaedectricdrcults.  TUk 
is  performed  throng  the  medium  of  a  long  shaft  placed 
horizontally  «nth  its  end  towards  the  operator,  which 
is  revolved  on  iti  through  60  degrees  of  a  circle. 
This  shaft  actuates  the  interlocking,  which  is  in 
principle  the  same  as  that  already  d(!scribcd;  and  it 
ofK-us  and  closes  the  electric  circuits,  governing  the 
admission  of  air  to  cylinders,  by  means  ot  simple  metal  contact 
Strips  rubbing  on  sections  of  its  surface.  The  high-pressure 
aiachine  has  been  used  with  hydraulic  [nwcr  instead  uf 
pneumatic,  and  with  electrical  interlocking  instead  of 
mechanical. 

InUdocking  apparatus  worked  by  compreaaed  air  at  low 
pMMM  (is  &  per  sq.  in.),  and  with  no  electrical  features,  is 
is  080  on  aome  lixtea  in  Amoica  and  has  been  introduced  into 
EttflaBd.  InplaceofandectromagBetforadmitdttgcompreacd 

air  to  the  cylinders,  a  rubber  diaphragm  8  in.  in  diameter  is  used. 
This  is  lifted  by  air  at  7  tb  pressure,  this  pressure  being  con- 
veyed from  a  cabin,  distant  500  ft.  or  more,  in  one  or  two  seconds. 
.Vj,  ill  the  electro-pneumatic  machine,  the  lever  of  a  .iwitch  cannot 
comp^Lte  its  stroke  umil  the  switch  h.xs  actually  moved  home 
and  conveyed  a  '"  return  indication  "  to  the  cabin.  I'lieumatic 
apparatus  of  other  ilesigns  is  in  use  to  a  limited  extent. 

Pneumatic  intcrlockings  are  costly  to  instal,  and,  depending 
on  an  unfailing  source  of  power,  have  not  been  much  used  at  iso- 
lated places,  except  on  raiiwaya  where  an  air-pipe  is  installed  for 
VoA  tignab;  bat  at  lupe  ymt  Out  pnemuye  machines  have 
been  made  a  means  of  eoonoiqy*  because  one  attendant  can 
I  as  naagr  levers  as  can  two  or  three  in  a  maniisl  power 
Moreover,  •  ainile  lever  will  wodk  two  «r  more 
awitdic%  locks,  fa.,  aimnitaneoady,  wliere  dn^aUfc  The 
absence  of  outdoor  oonneiioas  above  ground  is  also  an  adwutivb 
Since  about  rgoo  dectric  power  has  come  into  use  for  wodmig 
Ixtth  [joint.s  and  signals.  .\  motor,  with  gearing  and  cranks,  is 
fixed  to  the  sleepers  at  each  pair  of  points,  the  power  is  conveyed 
from  the  cabin  by  underground  wires,  the  IcH-king  is  of  common 
mechanical  t>pes,  and,  in  general,  the  system  is  similar  to 
pneumatic  systems  except  in  the  stmrce  of  power,  tiy  using 
accumul.Ttors,  charged  by  dynamos  run  by  gasoline  engines,  or 
by  a  travelling  power-car,  the  cost  of  power  is  reduced  lo  a 
very  low  figure,  so  that  power-interlocking  becomes  economical 
at  small  as  well  as  large  stations. 

The  essence  of  block  signalling  is  a  simple  regulation  forbidding 
a  trab  to  ateit  fto»  SlatlDa  A  ttntS  tbe  last  preceding  train  has 
pawed  station  B;  tbus  n  space  interval  is  maintained 
between  each  train,  instead  of  tbe  tine4nt«nral  that 
was  relied  upon  in  the  early  days  of  railwasrs.  As  the 
introduction  of  the  tdegraph  was  almost  or  quite  oontanpor- 


ancous  with  the  advent  of  the  raflway,  the  possibility  of  a  block 
system  was  early  recognized;  but  its  introduction  w.is  retarded 
by  the  grc;it  ccjsI  of  emi)loying  attendants  at  every  block  station. 
Hut  as  traft'ic  i.nrrc;i>.ed,  the  time-interv.il  system  pnivcd  in- 
ade{]uatc;  and  in  the  Uniteii  Kingdom  the  block  system  is  now 
practically  universal,  while  in  America  it  is  in  use  on  many 
thousand  miles  of  line.  In  "  permissive  blacking  "  a  second  train 
is  allowed  to  enter  a  block  section  before  the  fint  has  deared  it, 
tbe  eagiae-man  being  required  so  to  oootnl  bis  apeed  that  if 
tbe  mt  tMfai  be  unexpectedly  stopped  be  can  Umsdf  stop 
beftote  eondng  into  collision  wit  h  it .  it  tbus  violates  tbe  ewential 
OOnditiMl  of  true  block  signalling. 

The  manual  "  block  "  system  in  use  at  the  present  day  in  ao 
way  differs  from  that  deviacd  bv  W.  F.  Cooke  in  1843.  except  so  far 
as  the  details  and  designs  of  toe  telegraphic  instruments  arc  con- 
cerned. Cooke  Hscil  a  .•.inKle-neetlle  mstrument  giving  two  indi- 
cations— the  neetll<  to  the  left  signifying  "  line  clear,"  to  the  ri^ht, 
"  linu  bicxikcd  ";  iii--rumcnt  was  also  available  for  speaking 
purpose*.  The  in.^truIIlen^ll  employed  in  Great  Britain  consist  or 
two  dials — one  for  the  up  line  ano  one  for  the  down — and  a  bell. 
They  may  be  divided  into  two  main  classes,  tboic  requiring  one  wire, 
and  those  reauiiing  three  wires  far  each  douhte  line  of  rails.  Thedials 
of  the  ooe-wwe  instraoenu  give  only  two  indiGatiaas,  nansly,  **  Ibw 


bL 


|H'  I 


Ftc.  8. — Block  Hgnalsk  (English  pmcliDa.  tmfau  mn  en  left-hand  trade, 
sigiuls  at  kft  of  tiMfc,  anas  on  kft  of  post.} 

I  ModwdL"  the  latter 
tsnotmaifaite 


lUcck 
tytttm. 


clear ••md''tiiiia  on  line*   ,   

normal  Indication,  even  when  there  is  no  tram  in  tbe  section.  The 

three- wire  instrument  has  the  advantage  of  eiving  thraa  indicatioas 

on  the  dial,  namely.  "  line  clear,"  "  line  closra  "  and  "  tiaia  on  line," 
the  normal  indication  hein>;  "  line  1  loseii."  The  one-wire  instru- 
ment dilTcrs  from  ('-.l'  '.lirt-i -wire  in  that  (he  inrlicator  is  moved  over 
to  the  different  positions  by  a  momentary  current,  and  is  then  held 
thete  by  induced  nagnetiam,  tbe  wire  being  then  free  for  any  sao> 
ceeding  signals.  In  the  thne-^re  apparatus  ttieie  is  a  sepamte 
wire,  with  an  instrument  at  each  end  for  the  up  line;  the  same  for 
the  down  line;  and  a  wire  for  the  bell,  which  is  common  to  both 
lines.  WTien  no  current  is  flowing,  the  indicator  is  vertical,  meaning 
"  line  blocked  i»r  cli)scd."  When  a  current  is  sent  along  one  of  the 
wires,  the  dellection^s  to  the  right  or  left,  according  to  the  polarity 
of  ^  eunent.  mean  "  line  dear  "  or  "  tmin  on  Gae  "  n 
Some  dial  instniments  are  made  with  nieJies,  some  wtdi  1 


some  with  miniature  semaphores  to  give  the  necessary  indicationsu 
but  tlic  effect  is  the  same.  The  block  instniments  and  bells  shouM 

not.  as  a  rule,  l>e  u«xi  for  s[)caking  purjKJScs;  but  on  a  few  subsidiary 
r.jiluay^.  M'.irk  workiiii;  is  cffcctcil  liy  means  of  orriinarv  ^-inRle- 
necille  teleKr,»phic  instruments,  or  by  telephone,  the  drawback  to  such 
an  arrangement  beias  that  the  mgnalman  has  no  iadkation  beloee 
him  to  remind  him  of  the  condition  of  the  line. 

Fig.  8  shows  the  signals  at  a  typical  English  station,  which 
may  be  called  B.  Notice  having  been  received  over  the  block 
telegraph  that  a  train  is  coming  from  A  (on  the  up  track),  the 
signalman  in  the  cabin,  b,  lowers  tbe  home  signal  k;  and  (if  the 
block  section  from  B  to  C  is  dear  of  trains)  he  lowers  the  starting 
signal,  s,  ahoi.  The  function  of  a  distant  signal  d  has  already 
been  described;  it  is  mecbaniGally  impossible  for  it  to  be  lowered 
unless  k  has  previously  been  lowered.  Hie  relation  of  tbe  signals 
to  the  "  crossover  road  "  xxh  the  same  in  j  rit  <  iplc  as  is  shown 
in  I'ig.  s-  Dwarf  or  disk  sijjnals  such  as  would  be  used  for  the 
si<iinp  T  or  the  crossover  xjc  are  omitted  from  the  sketch.  Where 
the  sections  are  very  short,  the  starting  signal  of  one  section  is 
often  place<l  on  the  same  pijSt  as  the  distant  signal  of  the  next. 
Thus,  supi>osing  R  and  C  to  be  vc^y  close  to  each  other,  B's 
starting  signal  would  be  on  the  same  post  as  C's  distant  signal, 
the  latter  being  bdow  the  former,  and  the  two  would  be  so 
interconnected  by  "  slotting  "  apparatus  that  C  could  not  lower 
his  distant  signal  unless  B's  sUuting  S^nsl  wss  "off,"  while 
B  by  the  act  of  raising  his  starting  arm  would  nscessaiily 
throw  distant  arm  to  "  danger."  In  Aueiloa  maoy  blodt 
statk>ns  have  only  tbe  home  signal,  oven  at  statfams  where 
there  are  points  and  sidings,  and  on  doublo-tiadc  Hms  the  blocfc 
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J  for  both  is  dine  on  a  ria^  Mon»  drenlt.  btte 
United  KiwfiVwn  the  pnctice  b  to  baveiepanteappnatiiiajid 
sepante  wins  for  «Kh  track. 

In  the  simple  block  system  it  is  dearly  poaaible  for  a  signal- 
a,  through  carelessness,  forget  ftilncss,  or  other  cause,  and  in 
disregard  of  the  iinliL  i  lions  of  his  telegraph  in-stniments, 
SO  to  lower  his  sigiuiUus  toadmila&cconii  Uaitiintothe 
block  section  before  the  first  h.-isleft  it,  and  that  without 
the  driver  of  cither  train  being  aware  of  the  fart.  To  eliminate 
as  far  as  possible  the  chance  of  such  an  cwjcurrcncc,  which  is 
dirc-<-tly  opposed  to  the  essence  of  the  block  system  and  may 
oLivinjbly  lead  to  a  colliMon,  the  locking  of  the  mechanical 
signals  with  the  electrical  block  instruments  was  introdured 
in  England  by  W.  R.  Sykes  about  1876,  the  apparatus  bcinf; 
ao  arranged  that  a  lugnalinan  at  one  end  of  a  section  is  physically 
ouble  to  low  er  his  signals  to  let  a  train  enter  that  section  until 
tlMy  have  been  released  dectncaliy  from  llM  cabin  at  the  other 
end.  The  sUitinsBignal  at  a  UodtMCtion  A  cannot  be  lowered 
nnta  the  signalman  at  the  next  etatioa  B,  by  nana  d  an  electric 
dicait,  nnbda  the  lever  In  connciioo  wltb  it.-  In  to  doing  he 
biento  the  unlocking  circuit  at  his  own  station,  and  this  break  is 
restored  only  on  the  arrival  of  the  train  for  which  the  unlocking 
was  performed,  the  wheels  of  the  train  acting  through  a  lever 
or  by  a  short  rail  circuit.  Valuable  improvements  have  been 
mailt  in  this  machine  by  Palrnall,  Coli'riian  .ind  others,  and  these 
arc  in  use  in  America,  where  the  system  is  Icnown  .is  the  "  con 
trolled  manual."  The  passage  of  a  train  is  also  made  to  set  a 
signal  at  "stop"  automatically,  by  disconnecting  the  rod 
bttw<en  the  signal  and  its  lever.  The  connexion  cannot  be 
restored  by  the  signalman;  it  must  be  done  by  an  electro-magnet 
brotight  into  aetkn  by  the  tcahi  aa  It  pames  the  neit  block 
station. 

The  block  system  is  used  on  abicle  as  wdl  aa  on  double  lines, 
la  the  United  Kingdom  and  in  Australia  the  means  for  pre- 

wnting  coUrions  between  tnua  numfaw  tomids 
jgSg^    each  ether  on  atngle-track  nUwayi  is  the  "staff 

qntaa."  The  staff,  suiubly  faucillied,  is  deBvcred 
to  dw  eagiM^wir  at  lUtion  A,  and  omstitates  his  authority 
to  oocniqr  the  maht  track  between  that  sUtion  and  sUtion  B. 
On  reaching  B  he  surrenders  the  staff,  and  receiv.-s  another  one 
which  gives  him  the  right  to  the  road  between  B  and  C.  If 
there  are  two  or  more  trains  to  l)c  moved,  all  except  the  last 
one  receive  tickets,  which  belong  lo  tlial  particular  staff.  The 
.slati  system  requirc-s  no  telegraph;  but  to  obviate  the  incon- 
venience of  somclimi-s  finding  the  staff  at  the  wrong  end  of  the 
road,  c!«iriL  s'.alf  api  Mr  itus  has  been  devised.  Staffs  (or  tablets) 
in  any  desired  number  are  kept  at  each  of  the  two  stations,  and 
are  locked  in  a  cabinet  automatically  controlled,  through 
electro-magnets,  by  apparatus  in  the  cabinet  at  the  other  station; 
and  a  staff  (or  tablet)  being  taken  out  at  one  station,  a  second  one 
CMUlot  be  taken  out  at  tteber  sUtioo  until  this  first  one  is  re- 
tinned  to  the  magsiine  at  one  station  or  the  other.  Ihua  there 
.is  a  complete  block  qntem.  By  simple  "eatddng apparatus" 
on  the  ci«ifae,stafib  or  tablets  may  be  delivered  to  tnine  moving 

ne  signals  so  br  described  depend  for  thdr operation,  either 
or  partially,  on  human  agency,  but  there  are  others, 
commonly  known  as  "  automatic,"  which  are  worked 
by  the  trains  themselves,  without  human  intcrvrrr.iutL 
Such  signals,  as  a  rule,  are  so  arranged  that  normally 
they  are  constrained  to  stand  at  "safety,"  instead  of  in  I  he 
"danger"  position,  which,  like  ordinary  signals,  they  assume 
if  left  to  themselves;  but  as  a  train  enters  a  bhxk  section  the 
coitstraint  on  the  signals  that  guard  it  is  removed  and  they 
return  to  the  danger  position,  which  they  retain  till  the  train  has 
pssBcd  through.  To  effect  this  result  an  electrical  track  circuit 
er  nil  circuit  is  employed,  in  conjunction  with  some  form  of 
power  to  put  the  signalling  devices  to  safety.  live-wire  circuits 
were  formerly  employed,  but  are  now  generally  abandoned. 
The  cunent  from  a  battery  h  (fig.  9)  pasms  eloog  the  rails  of  one 
side  of  the  tradt  to  the  alpial «  sod  returns  along  the  other  raib 
tfann^anlay.  Jlthecumat  through  tUt  iday  it atoppedm 


any  way,  whether  by  failnn  of  the  battery  orbyaafwrtdrcnft 
caused  by  the  piemnct  of  a  train  or  vehicle  with  metal  wheels 
connected  by  metal  axles  on  any  part  of  the  block  section,  its 
electro-magnet  b de-energized,  and  its  armature  drops,  removing 
the  constraint  which  kept  the  signals  at  safety  and  allowing  them 
to  move  to  danger.  Wlwa  the  trun  has  passed  through  the  block 


Fio, »— Anseemtle  tfcctric  Meek  dgaei.  with  rail  ckeait. 

section  the  current  is  restored  and  the  signals  arc  forced  back  to 
show  safety.  The  current  used  for  the  track  circuit  must  be  of 
low  tension,  becaiu-.e  rf  the  irTi[«'rfcct  insulation,  and  as  a  rule 
the  l)alla.st  must  not  be  aiioHrd  to  touch  the  rails  ami  must  be 
free  from  iron  or  other  conducting  substance.  .\t  e;ich  niil  jcint 
a  wire  is  used  to  secure  electrical  continuity,  and  ,it  the  ends  of 
each  block  section  there  arc  insulating  joints  in  the  track.  Block 
sections  more  than  about  i  m.  long  are  commonly  disidcd  into 
two  or  more  circuits,  connected  together  by  relays;  but  usually 
they  are  made  tinder  i  m.  in  length  and  often  on  intra-tirban 
railways  very  much  less,  so  that  many  more  trains  can  be  passed 
over  the  line  in  a  given  time  than  is  possible  with  ordiaaiy 
block  signalling.  At  poinu  the  trade  cbcuit  is  run  throng  a 
circuit  breaker  ao  thai  the  "opening"  of  the  poInU  teta  the 
sii^nalfortbeeeetiaa.  The  dicuit  ia  abo  led  through  the  rafla 
u[  the  siding  so  far  as  thqrfml  the  OMdn  trade  An  indicator  at 
each  switch  gives  visual  or  audBde  warning  of  an  approaching 
train. 

The  signals  themselves  have  been  devised  to  work  by  clock- 
work, by  electricity — obtaine<l,  not  from  the  track  cirniit,  but 
from  a  p<5wer  station,  or  from  non  freezing  batteries  at  each  jxat, 
or  from  amimul.itors  charged  by  dynamos  situated,  say.  every 
10  m.  along  the  line — and  by  pneumatic  power,  either  rom- 
atmoophcric  sir  laid  on  from  a  main  or  carbonic  acid  gas 
stored  in  a  tank  at  the  fool  of 
the  posts,  each  tank  furnishing 
power  for  several  thousand  move- 
ments of  the  signal  arm.  A  dock* 
work  signal  is  shown  in  fig.  10. 
When  an  electro-magnet  In  the  nQ 
circuit  drops  its  armatniCb  the 


la  fdMted  and  causae 

the  diik  to  tum  and  hidtcata  atop. 
On  the  leetflirtiaB  el  the 
the  didt 


Fig.  lOb — ^SigBsl  moved  by 
daekwmfcCUakM). 


Fio.  II.— EndoMd* 
1  (HnU). 


trsin. 


turn  and  then  shows  only  its  edge  to  the  1 
indicating  "  all  clear." 

The  enclosed  disk  signal,  commonly  called  a  "  banjo  "  (fig.  11), 
is  a  drcular  box  about  4  ft.  in  diameter,  with  a  glass-covered 
opening,  behind  which  a  red  disk  is  shown  to  indicate  stop. 
The  disk,  very  li^t,  made  of  doth  stretched  over  a  win^  or  ef 
alninlnhun,  it  twppttftinl  im  a  tpiw^^'f.  wUdi  ia  ddicaldy  hahmoed 
on  a  pivot  ao  tiMt  tim  dodng  of  an  electio^nagnet  lifta  the  diak 
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"aUdnr."  On  the 
the  dUklaUtbsr  gravity  lo 


nqrfraa  the  tviadow  aad  tte» 

withdrawal  or  failure  «f  the  cmn  .  _ 

the  "  stop  "  position.  A  local  battery  h  tned,  with  a  iday,  the 
rail  circiiit  not  being  strong  enough  to  lift  the  disk.   In  the 

dectro-pneumatic  system  a  full-size  semaphore  is  used.  Com- 
pressed air,  from  pumps  situated  at  intervals  of  lo  to  30  m., 
is  convcycM  along  the  line  in  an  iron  pipe,  and  is  supplied  to  a 
c>iindcr  at  c.u h  signal,  exactly  OA  in  pneumatic  interlocking, 
before  described.  The  rail  circuit,  when  complete,  maintains 
pressure  in  a  cylinder,  holding  the  signal  "  off."  On  the  entrance 
of  a  train  or  the  failure  of  the  current,  the  air  is  liberated  and  the 
rignal  arm  ia  canned     gravity  to  the  "  atop  "  position. 

Antonatic  rignab  are  sometimes  made  to  stand  normally 
(lActt  M  tnin  it  in  the  section)  in  the  "  stop  "  position.  The 
local  dienit  ie  eonaected  with  the  rail  circnit  to  that  it  ia  ckMed 
elt^  whenatniniia]i|noacfaidgi»llUB,aay,iin.  WIththerail 
circuit,  distant  signals  are  controlled,  witiiout  a  line  wire,  by 
means  of  a  polarized  relay.  Each  signal,  when  cleared,  changes 
the  polarity  of  the  rail  circuit  for  the  next  section  in  its  rear,  an<l 
this,  by  the  ;>ulariied  relay,  closes  the  local  circuit  of  the  distant 
lignal,  without  ulfe<  ting  the  home  signal  for  that  section. 

.\utomatic  signals  arc  used  in  .America  on  a  few  single  lines. 
The  signal  at  A  for  the  line  .\B  is  arrange:!  as  ijet'orc  (Jcj.rri!)cd ; 
and  the  signal  at  B,  for  movements  in  the  opposite  direction,  is 
vorfced  by  means  of  a  line  wire  from  A,  strung  on  poles.  When 
k  section  is  occupied,  signals  are  set  tw  sections  away,  so  a^  to 
provide  against  the  simultaneous  entry  of  two  trains. 

One  of  the  chief  causes  of  anxiety  aiul  difficulty  in  the  working 
of  railway  tr.ifTu-  is  fun,  which  prai '.n  ally  l  luts  m.t  tlic  whole  system 
-y,  ol  viiiblc  iHgnal»,  no  that  white  the  bUx:k  telegraph  re- 

naiaa,  tiw  mouis  of  commuakatiac  the  ncc(««ary  in- 
•tnictiORS  to  the  driver  are  no  laager  olective.  Delay  and 

 immediately  arise;  and  in  order  to  secure  safety,  speed 

hia  to  be  lenened,  trains  have  to  be  redii<  iii  in  number,  and  a 
system  of  "fog-signalling"  introduced.  In  E^^;lan<l,  especially 
around  London,  elaboraii-  arr.inyjc-.umt',  have  t.i  it  ni.i'lc  "  F<ig- 
Oginllillg  "  conHSta  in  the  employment  of  audible  !>i)jnalH,  or  il<- 
taaalaiek  to  eeavqr-to  drivers  the  iaformatkm  ordinanly  imparted 
by  the  tnaible  or  semapbote  signala.  As  soon  as  poaiible  after  a  fog 
comes  on,  a  man  is  stationed  at  the  foot  of  each  distant  signal,  ana 
generally  of  each  home  signal  also,  who  by  means  of  detonators,  red 
and  green  flags  and  a  hand-lamp,  conveys  information  to  the  driver 
of  every  train  as  to  the  ptjsition  of  the  semaphore  arni.  A  ilctonator 
is  a  small  fiat  metal  case  about  2  in.  in  diameter  and  i  in.  deep, 
furaished  Witt  tiPB  leedea  can  or  dips  which  can  be  asily  Mnt  down 
to  grip  the  licad  ei  the  tail.  The  case  contains  aofae  detooatinK 
cumposilkiBt  which  readily  explode*  with  a  loud  report  when  a  wheel 
neistl  over  it.  As  toon  as  a  signal  arm  is  raised  to  "  danger,"  the 
logman  place*  upon  one  of  the  rails  of  the  track  to  which  the  signal 
applies  two  til  tonators,  or  in  the  case  <if  a  lu-w  and  iniprovtsl  d.is.'*  <i( 
detonator  which  contains  two  separate  charges  in  one  case,  one 
dsMatBT,  aad  at  the  eame  tim  cahibits  a  red  flag  or  light  to  the 
driver  of  an  eppraecMoc  train.  The  engine  of  a  train  passing  over 
the  detonators  explodes  them,  the  noise  so  niade  being  sufltcient  to 
apprise  the  driver  that  the  ugnal,  though  invisible  to  him,  is  at 
danger,  and  he  then  should  act  in  the  same  way  as  if  he  had  seen 
the  signal.  If.  however,  the  signal  arm  should  Ix-  1owr're<j  to  the 
"  all-nsht  "  position  before  a  train  reaches  it,  the  fogman  should 
tnunedutely  remowB  the  diHiMBtuie  aad  cahibit  a  green  flag  or 
lamp,  replacing  the  detwatBre  aa  sooa  aa  the  signal  is  again  raised 
to  osnger.  As  a  rule  the  logmen  are  drasm  from  the  ranks  of  the 
permanent-way  mca,  who  otherwise  would  be  idle.  But  if,  as 
sometimes  happens,  a  fog  continues  for  leversl  days,  great  diflSculty 
is  experienced  m  obtainint;  EufFicicnt  men  to  carry  on  this  important 
duty  without  undue  prolongatioa  of  their  boun  of  work.  When 
thishappens.  s^nalmen,ahualen.flOftinayaiidsimenand  even  clerks 
may  have  to  be  called  on  to  take  a  turn  at  "  fogging."  Some 
companies  have  adopted  medmaical  appliances,  whereby  a  man  can 
pjaoe  a  detonator  upon  a  line  of  rails  or  remove  it  while  standing  at  a 
distance  away  from  the  track,  thus  enabling  him  to  attend  to  more 
th.in  riru-  line  without  danger  to  himself.  The  cost  of  detonators  often 
amounts  to  a  considerable  sum;  and  an  apparatus  called  an  econo- 
miaer  has  bccB  intradnoed,  whereby  the  1  sphwlBB  of  oae  deMaator 
removes  the  second  from  the  rails  before  the  whedsfeodi  it  Asltis 
only  necessary  for  one  detonator  to  explode,  the  object  of  placing 
two  on  the  rails  being  merely  to  guard  against  a  miss-lire,  consider- 
aM<-  sivinK  can  thus  f>e  effe<-ted.  Many  attempts  have  been  made  to 
(Jc'ign  a  mechanical  appar.itus  for  conveying  to  a  driver  the  re- 
quisite information  as  to  the  state  of  the  signals  during  a  fog,  and  for 
eo^ling  the  fograea  to  be  dispensed  with.  Such  inventions  usually 
coBsiat  at  two  parta.  nanwiy  (i )  an  inclined  plane  or  block  or  trigger, 
liheed  oa  the  peimaneat  way  aloaaside  the  trade  or  txtwcea  the 
•  -  ftlidieamafdMaigBal:aad(9)a 


lever  or  rod  connected  with  the  steam-whistle,  or  an  electric  bell  or 
indicitor  on  the  fool-plate,  and  depending  from  the  under-sirie  ol  the 
t  nii^iiK'  in  such  a  position  as  to  come  in  contact  with  the  apti.iiatu^  on 
the  ground,  when  the  latter  is  raised  above  the  level  of^  the  rails. 
Most  of  the  proposed  systems  only  give  an  indication  when  the  signal 
is  at  danger,  and  arc  silent  when  the  signal  is  oA.  This  b  contrary 
to  good  practice,  which  rtK^uires  that  a  driver  should  receive  a  positive 
indication  both  when  the  signal  is  "  off  "  as  well  as  when  it  is  "  on." 
If  iWi-,  is  not  done,  a  driver  may,  if  the  sisn.->.l  is  "  off  "  .iii<1  if  the  fug 
'\:  ilii::k.  lie  un.\ware  that  he  has  pajuve^J  thr  -.ij^nal,  in'l  nrit  know 
what  part  of  the  line  he  has  reached.  The  absence  of  a  signal  at  a 
place  where  a  signal  is  usually  exhibited  should  invariably  be  takco 
to  tnean  danger.  Fog  signalling  machines  that  depend  on  the  ex- 
plosion of  detonators  or  cartridges  have  the  drawback  that  they 
require  recharging  after  a  certain  numlier  of  explosions,  varying  »itn 
the  nature  and  size  of  the  machine.  Even  when  a  satisfactorv-  form 
of  appliance  has  Lnx-n  iJistovcrc-d.  the  manner  of  using  it  is  by  no 
niean»  aimplc.  It  is  clearly  no  use  placing  such  an  apparatus  im- 
mediatdy  alongside  a  stop  signal,  as  the  driver  would  reorive  the 
intimation  too  Tate  for  him  to  tie  able  to  stop  at  the  required  spot. 
To  place  devices  of  this  description  at  or  near  every  stop  signal  in  a 
large  xlation  or  busy  junction  would  involve  a  multiplit  .iiion  of  wires 
or  rorls  which  is  undesirable.  Ever,'  such  apiKimtus  vhould  certainly 
be  capable  of  ^ivin;.;  an  "  ,;jl-ri.;r.t  "  ^i^;njl  .is  v.\-'.\  i:.  a  "  danger 
siKnal.  It  recjuires  very  Ciiri'liil  iti.iinteriatK  e,  ami  siujuld  be  in  regular 
daily  use  to  ensure  its  cfticienc->'. 

The  fundamental  principles  of  railway  signalling  are  simple, 
but  the  licvclnpmcnt  of  the  science  h.as  callcii  for  much  fltudjr 
and  a  large  money  outlay.  On  evcrj'  rjvilway  of  any  _^  .  _ 
consequence  the  ptohlema  of  safety,  economy  and  ^Nwfa?* 
convenience  are  involved,  one  with  another,  and  MttmaWagt 
cannot  be  perfectly  solved.  Even  so  fundamental  a 
duty  aa  that  of  gaaidinf  the  aafety  «f  hie  and  limb  is  a  relativo 
one  when  wc  have  to  cearite  WHthcr  a  certain  expenditure  it 
justifiable  for  a  ghmt  taBety  tlevioe.  Having  good  discipline 
and  foregoing  the  advantage*  of  speed,  many  a  manager 
has  successfully  deferred  the  introduction  of  ai^iala;  othen, 
having  to  meet  severe  competition,  or,  in  Great  Britain,  under 
the  pressure  of  the  government,  have  been  forced  to  .adopt  the 
most  complete  apparatus  a;  great  cost.  In  large  city  terminal 
stations,  where  additions  to  the  space  arc  out  of  the  question, 
interlocking  is  necrs!i;iry  for  economy  of  time  and  labour,  as, 
in<lecfi,  it  is  in  a  lesi,  licgree  at  snialler  stations  also;  as  a  measure 
of  saiety,  however,  it  is  desirable  at  even  the  smaUest,  and  the 
wise  Tfut'fflgr'  extends  its  use  as  fast  as  he  is  financially  able. 
At  crossings  at  grade  level  of  one  r.ailway  with  another,  and  at 
drawbridges,  interlockeii  signals  with  derailing  switches  obviate 
the  necessity  of  stopping  all  tlie  tiaint»  as  fbmeily  ma  lequired 
by  hiw  eveiywheie  ht  America,  and  WKria^  a  stop  saves  money. 
The  Uock  qratem  ms  intmdneed  piiniaiiljp  for  aafety,  b«t 
where  tnina  are  frequent  it  becomca  afao  an  dement  of  economy. 
Without  it  trains  must  usually  be  run  at  least  five  minutes  apart 
(many  managers  deem  seven  or  ten  minutes  the  shortest  safe 
interval  for  general  use),  but  with  it  the  Interval  may  be  reduced 
to  three  minutes,  or  less,  according  to  the  shortness  of  the  block 
sections.  With  automatic  signals  trains  are  safely  run  at  high 
speed  only  ij  m.  apart,  and  on  urban  lines  the  distance  between 
them  may  be  only  a  few  hundred  y.ards.    (B.  B.  A.;  H.  M.  R.) 

SIONATURB  (through  Fr.  from  I«t.  signaiura,  signare,  to 
sign,  signttm,  mmA,  toisB,  rfpi),  a  disdiguishing  sign  or  muk, 
especially  the  name,  or  something  rtpmsnting  the  name,  of  a 
person  used  by  him  as  affixed  to  a  documant  or  Other  mitiag  to 
show  that  it  has  been  written  by  Urn  or  made  in  aooocdanoe 
with  hb  wishes  or  diiacdoaa  (see  AnooMni,  Mtmoaua^  te.). 
In  the  early  aeose  «f  somethfaig  wUdi  "stgnffics,"  ije.  nniks  a 
condition,  quality  or  meaning,  the  word  was  fonncriy  slao  tned 
widely,  but  now  chiefly  in  technical  applications.  In  old  medical 
theory,  plants  and  minerals  were  supposed  to  be  marked  by  son>e 
natural  sign  or  symbol  which  indicated  the  particular  medicinal 
use  to  which  they  could  be  put;  thus  yellow  flowers  were  to 
be  use<l  for  jaundice,  the  "  scorjiion-grass,''  the  old  nanio  of 
the  forget-me-not,  was  cfTicacious  for  the  bite  of  the  scorpion; 
many  superstitions  were  l)ascd  on  the  human  shape  of  the  roots 
of  the  mandrake  or  mandragora;  the  bloodstone  was  taken 
to  be  a  cure  for  hemorrhage;  this  theon,-  w.as  known  as  the 
"  doctrine  of  signatttrea."  (See  T.  J.  Peltigrew,  SuftrsHliemt 
'  wUh  MmHebm  m  Smgny,  tt44.)  In  prindng  or  boofc' 
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binding  the  "  ngnature  "  is  a  letter  or  figure  placed  at  the  bottom 
of  the  first  page  of  a  section  of  a  book,  as  an  awisUPce  to  the 
binder  in  iblding  and  arranging  tlie  sectioot  camsecntively; 
hence  it  is  used  of  a  sheet  teuiy  folded.  In  music  it  is  the  teem 
applied  to  the  aigii*  eflfawd  >t  the  twiginning  of  the  stare  riwwiin 
the  key  or  tonality  and  the  time  or  rhythm  {pet  Uxaaeu. 

NOtATION). 

SIGN-BOARD,  strictly  a  board  placed  or  hung  before  any 
building  to  designate  its  character.  The  French  enseigne  in- 
dicates its  essential  connexion  with  what  is  known  in  English  as 
a  flag  (y.tr.),  and  in  France  banners  not  in/requently  took  the 
place  of  »ign-boards  in  the  middle  ages.  Sign  Wirds,  however, 
arc  best  known  in  the  shape  of  painted  or  carved  advertisements 
for  shops,  iiuis.  &c.,  ihty  are  in  fact  one  of  various  emblematic 
methods  used  from  time  immemorial  for  publicly  calling  atten- 
tion to  the  place  to  which  tiwy  refer.  The  ancient  Egyptians  and 
Greeks  are  known  to  have  used  signs,  and  many  Roman  examples 
are  preserved,  among  them  the  widely-recognized  bush  to  in- 
dicate a  tavern,  from  which  is  derived  the  proverb  "  Good  wine 
needs  no  buaii."  In  some  cases,  such  as  the  bush^  or  the  three 
balls  of  pawnbrokers,  mtaia  sUgM  liecame  ideatifiBd  with 
certahi  teades,  but  apart  fmm  tbew  tlw  enblwna  enqil^yed  by 
traders — evolving  often  into  tade-maiks— nay  in  great  part 
be  grouped  according  to  their  various  origbis.  Thus,  at  an  early 
period  the  cross  or  other  sign  of  a  religious  character  was.used 
to  attract  Christians,  whereas  the  sign  of  the  sun  or  the  moon 
would  serve  the  same  purpose  for  pagatis.  Later,  the  adaptation 
of  the  coats  of  arms  or  badges  of  noble  families  became  common; 
these  would  he  (Icscribed  by  the  pcopli:  w^ithout  consideration 
of  lilt;  l;iriKu.i^;f  of  heraldry,  and  thui  such  signs  as  the  Red  Lion, 
thi:  (it.<  11  Dragon,  &c.,  have  become  familiar.  Another  class 
of  sign  was  that  which  exhibited  merely  persons  employed  in 
the  various  trades,  or  objects  typical  of  them,  but  in  large  towns 
where  many  practised  the  same  trade,  and  espedaily,  as  was 
often  the  cose,  where  these  congregated  mainly  in  the  same 
Street,  such  signs  did  not  provide  suffident  distbictioa.  Thus 
a  variety  of  devices  came  into  eiiitflBCB— sometimes  dw  tndcr 
used  a  rebus  oa  his  own  name  («,f.  two  codes  Ua  the  name  of 
Cox);  tomcdinei  be  adopted  aay  fifue  <i  an  animal  or  otliar 
obiject,  at  poatnrit  of  a  wdUaHum  pcnoa,  lAIch  he  wmMfird 
likely  to  attract  attemtkn.  finailywvlunetheooauiNiiasiociap 
lion  of  two  heterogeneous  objects,  which  (apart  from  those 
representing  a  rebus)  were  in  some  cases  merely  a  whimsical 
foniljiiiatioii,  but  in  others  arus.i-  from  a  popular  mi&ronccption 
of  the  sign  itself  (e.g.  the  ronihin.ition  of  thu-  "  lep  ar.d  star  " 
may  have  orifjinali-d  in  a  representation  of  ilie  ;ii:-,if;iiia  of  the 
garter),  or  from  ((irruption  in  popular  spi«L)i  i^cg.  the  com- 
bination giiiit  i.iiil  -  :iir.;:ass<':s  '"  is  .s.ii<i  l)y  some  to  he  a  rorru))- 
tion  of  "  God  encompasses  ").  Whereas  the  use  of  signs  was 
generally  optional,  publicans  were  on  a  diHereut  footing  from 
other  traders  in  this  respect.  As  early  as  the  14th  century  there 
traa  a  law  in  England  compelling  tbcm  to  exhibit  aigna,  for  in 
1393  the  prosecution  of  a  publicut  for  not  doing  so  is  recorded. 
In  FkaooD  edicts  were  directed  to  the  una  end  in  r 567  and  1577. 
Sbujt  the  obJaa  ol  ligD-boarda  ma  to  atttact  the  public,  tlwy 
tme  fllle^  of  am.  dBlmte  duaetor.  Not  anly  van  ths  agns 
themsdvca  large  and  sometuaes  of  great  artistk  merit  (especially 
in  the  i6th  ami  17th  centuries,  when  they  reached  their  greatest 
vogue)  but  the  posts  dr  metal  supports  protruding  from  the 
houses  over  the  street,  from  which  the  signs  were  swung,  were 
often  cLihoratcly  worked,  and  many  beautiful  e\.%mples  of 
wrought-iron  su()|xjrls  survive  both  in  England  anil  on  the 
Continent.  The  signs  were  a  prominent  feature  of  the  slretls  of 
London  at  this  period.  But  here  and  in  other  large  townis  they 
became  a  danger  a:i<l  a  nuis;ince  in  the  narrow  ways.  Already  in 
1669  a  royal  order  had  been  directed  in  France  against  the 
excessive  size  of  sign-boards  and  their  projection  too  far  over 
the  streets.  In  Paris  in  1761  and  in  London  about  1762-1773 
laws  were  introduced  which  gradually  compelled  si^i-boards 
to  be  removed  or  fixed  flat  against  the  wall.  For  the  moat  part 
they  only  survived  in  connexion  with  inns,  for  which  some 
of  the  gnateit  artisu  of  the  time  painted  ajgn-boards,  usually 


representing  the  name  of  the  inn.  With  the  gradual  abolition 
of  sign-boards  the  numbering  of  houses  began  to  be  introduced 
in  the  iSthoentuiy  hotlioadoa.  It  had  been  attempted  is  Faiia 
as  early  aa  151  s,  and  had  heoome  almost  mdvenal  by  the  dow  of 
the  tSth  cantmy,  thoui^  not  enforced  undl  1805.  It  appcaia 
to  have  been  tot  intraduced  into  London  early  in  the  i8th 
century.  Pending  this  development,  houses  which  carried  on 
trade  at  night  {e.g.  coffee  houses,  lie.)  had  various  specific  arrange- 
ments of  hghts,  and  these  still  survive  to  some  extent,  as  in  the 
case  of  doctors'  dispensaries  and  chemists'  shops. 

See  Jacob  l-arwood  and  John  Camden  Hottcn,  IliAory  of  Sign- 
boards ^London,  ibtiii). 

SIGNIA  (mod.  Scf;i\s),  an  ancient  town  of  Latium  {iidierlum), 
Italy,  on  a  projecting  losvor  sununil  of  the  \  oliciaji  niouutaiiis, 
above  the  Via  Latina,  some  35  m.  S.E.  of  Rome.  The  modem 
railway  station,  33  m.  S.E.  of  Rome,  lies  5  m.  S.E.  of  Signia, 
669  ft.  above  sea  level.  The  modern  town  (2193  fL)  occupies 
the  lower  part  of  the  ancient  site.  Pop.  (i  901)  6943.  ItsfoundSp 
tion  as  a  Roman  coloQy  is  ascribed  to  Tarquiniua  Supeibn^ 
and  new  colonisu  were  sent  thne  In  495  mjb.  It*  position  «aa 
rrrtainly  of  great  impoitanoe:  it  mmimimW  a  sphandid  view, 
and  with  Anagida,  whkdi  lies  opposite  to  it,  gnaided  the  approad 
to  the  wUcgr  of  the  Trerus  or  Tolerus  (Saceo)  and  ao  the  road  to 
the  aouth.  It  remained  fiuthful  to  Rmne  both  la  the  Latin  and 
in  the  Hannibalic  wars,  and  served  as  a  place  of  detention  for  the 
Carthaginian  hostages  during  the  latter.  It  seems  to  have  ro- 
m.i:ri(  1!  a  place  of  some  importance.  Like  C'ur  i  i;  re'.ained  the 
rinhl  of  coining  in  silver.  The  wondrrfuUy  hard,  strong  cement, 
macie  ]>:irfl\-  of  broken  pieces  of  jwittery,  w-hirh  served  as  the 
Ii:,ing  for  Konuin  v. iitcr  cisterns  '.opus  ij^ninum)  owes  its  name 
to  its  inven:i(in  hi  re  i  \'itruvius,  viii.  7,  i.)).  Its  wine,  pcars  and 
charcoal  were  famous  ^n  Roman  times.  In  go  B.C.  it  became  a 
municipium  with  a  senalus  and  praetores.  In  the  civil  war  it 
joined  the  democratic  party,  and  it  was  from  here  that  in  8 J  B.C. 
Marius  marched  to  Sacriportus  (probably  marked  by  the  medieval 
castle  of  Piombinara,  near  Segnt  station,  commanding  the 
jmwtion  of  the  Via  Labicana  and  the  Via  Latina;  see  T.  Ashby, 
P»pm  if  At  BrUiih  ScheM  at  Rmtt  London,  1903,  i.  135  aqq.), 
lAem  he  tns  dafaated  vith  Iom.  Alter  thb  «o  hear  no 
raoce  «f  Signia  until,  in  the  middle  afes,  it  became  a  papal 
fortfeat. 

The  city  wall,  constructed  of  polygonal  blocks  of  the  mountain 
limestone  and  1}  m.  in  circumference,  is  still  well  preserved  and 

has  sevir.il  the  largesl,  Porta  Saracinesca,  is  roofed  by 

the  gradual  inclination  of  the  sides  until  they  are  close  enough 
to  allow  of  the  placing  of  a  Uiitcl.  The  other  gates  are  mostly 
narrow  posterns  cnvcreil  with  flat  moiiolithic  lintels,  and  the 
careful  j(-)inlinK  of  the  blocks  of  w  hich  some  of  them  .arc  composed 
may  be  noled.  Their  date  need  not  be  so  early  as  is  generally 
believed  (cf.  Nokha)  and  they  arc  certainly  not  pre-Roman. 
A  portion  of  the  wall  in  the  modem  town  has  been  restored  in 
Opitt  quadralum  of  tufa  in  Roman  times.  Above  the  modem 
town,  on  the  highest  point,  is  the  church  of  S.  Pietro,  occupying 
the  central  cella  of  the  ancient  Capitolium  c&  Signia  (which  had 
Ibree celiac).  ThewaUaoonaistofrectangnlatbiockaof tufa,and 

tli»«Aiila«^iqt^^|il««<«im<rf|iJji|ipMiJiiM^«M<rf 

(see  R.  DdfaflOdt,  Dot  CapMkm  em  f^nilB,  Rome,  1903). 
An  open  drcular  cbtem  b  front  of  the  cfatuch  Bned  with  rect^ 
angular  blocks  of  tufa  may  also  be  noted.  (T.  As.) 

SIGNIFICS.  The  term  "  Signifies  "  may  be  defined  as  the 

srience  of  meaning  or  the  study  of  significance,  provided  sufficient 
reco^'nition  is  given  to  its  practical  aspect  as  a  method  of  mind, 
one  which  is  invohred  fat  all  forma  of  mental  activity, 

that  of  logic. 

In  n.vidwin's  nwihnuirv  of  rhiiosofltf  md  Ptjduho  {x^ot- 

1905)  the  following  definition  is  given:— 

"  I.  Sicilies  implies  a  careful  distinct  ion  between  (a)  aentie  or 
signification,  ih)  meaning  or  intention  and  (t)  itignificance  or  ideal 
worth.  It  will  ))c  seen  that  the  reference  of  the  first  is  mainly  verbal 
(or  rather  sensall,  of  the  second  volitional,  and  at  the  tbiid  moral 
(fcg^we  t^eafc  ei  aeow  owt '  the  ojp|wificaBce  of  ' 
overrated,  end  It  wotdd  be  Impoaeible  In  anch  a  1 

 ^oTT^ 
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toma  flf  th*  nktiM  «(  tte  ifgii  fa  tlw  vMait  Mue  to 

web  of  duoe. 

3.  A  proposed  method  of  mental  training  :iimln(;  at  the  concentra- 
tiofl  of  mtellecttial  nrtivitiea  on  that  which  in  iiniilicitly  aiisunu-d  to 
con«titiitf  the  (irimary  iiniJ  ultimate  value  of  every  form  of  study, 
ij.  what  ill  present  indifferently  called  its  meaning  or  scnac,  its 
import  or  significance.  .  .  .  Signifies  as  a  science  would  centratixe 
and  oo-ordinate,  interpret,  inter-relate  and  concentrate  the  efforts 
to  bring  out  meaninga  in  ever^-  form,  and  in  *o  doing  to  da«*ify  the 
varioua  applications  of  the  signifying  property  dearly  and  distinctly." 

Since  this  dictionar>'  was  published,  however,  the  subject  has 
tindcTgone  further  consideration  and  !vorr.c  development,  which 
necessitate  modifications  in  the  definition  pven.  It  is  dear 
th&t  stress  needs  to  be  laid  upon  the  application  of  the  principles 
and  method  involved,  not  merely,  though  not.ibly,  to  language, 
but  to  all  other  ly[)es  of  human  function.  There  is  ntvil  to  insist 
on  the  rectification  of  mental  attitude  and  increase  of  inter- 
pretative power  which  must  foUow  on  the  adoption  of  the 
aignifical  view-point  and  method,  throughout  all  stages  and  forms 
of  mental  training,  and  in  the  demands  and  contingencies  of  life. 

Ib  ao  far  u  it  deab  with  iinguiatic  fonni.  Signifies  includes 
"Semmtta,** «  biaiKh  «f  ittdy  whkfa  «m  fonuQjr  intrcducol 
and  eipouivfad  fa  tSn  hy  MIdwi  Bifal,  the  dfatlngiifahed  Ptench 
pUklogiit,  fa  hit  Buti  A  atmanHgiu.  In  1900  tUi  book  was 
tnuufated  fato  Eai^  by  Mrs  Henry  Cust,  with  a  preface  by 
Professor  INjsteate.  M.  BrCal  gives  no  more  precise  definition 
than  the  following: — 

"  Extrairc  dc  la  linguistiquc  cc  qui  en  rcssort  commc  aliment  pour 
la  reflc.vion  et— je  ne  crains  pas  de  I'ajoatcr— COmme  pOUf  aOtIC 
nn^)pre  Ungage,  puisque  chacun  de  nout  eeRaboR  pour  sa  part  k 
rtwoltttiaa  da  la  paiwa  bumafae,  voitt  ca  aCrfta  dltn  ads  en 
Iwniink  twU  «a  qni     assay*  da  fail*  ea  oa  voliune.*' 

In  the  DUltenuiry  of  Philosophy  and  Psychalot^y  Scmantirs  is 
defined  as  "  the  doctrine  of  historical  wonl-meaninpi;  the 
systematic  discusoon  of  the  history  and  developnuMU  of  changes 
in  the  meanings  of  words."  It  may  thus  be  rcgarficd  as  a  reform 
and  extension  of  the  etymological  method,  which  a(^es  to 
contemporary  as  well  as  to  traditional  or  historical  derivation. 
As  human  interests  grow  in  constantly  specialized  directions,  the 
vocabulary  thus  enriched  is  unthinkingly  borrowed  and  re- 
bonwwd  00  many  sides,  at  first  in  definite  quotation,  but  soon 
fa  UBOOoacious  or  deliberate  adoption.  Semantics  may  thus,  for 
pnaeat  purposes,  be  described  as  the  appHcatfan  of  Signifies 
witlifa  ilrictly  phifakfical  liaiifa;  hit  it  does  not  indiMfa  the 
atudy  aad  fhiifimtiiin  of  ths  "Mcuitiig"  tenm  themadvcs. 
nor  tiiv  •ttatomnt  «f  «  d«v  BBOOfBitfaa  «f  dM&r  iidcal  import- 
ance u  rendeifag,  wdl  or  ill,  the  opreaibe  vatae  not  only  of 
sound  and  script  but  also  of  all  fact  or  occtoKDOe  irfaich  deoBaads 
and  may  arotise  profitable  attention. 

Till-  lirst  i!u;y  uf  the  Signilician  is,  therefore,  todepRcate  the 
demand  for  mere  linguistic  reform,  which  is  indispensable  0:1  its 
own  proper  ground,  but  cannot  be  considcrcrl  .a.'i  the  satisf.ii  tion 
of  a  radical  need  such  as  that  now  suggested.  To  be  Kintent  with 
mere  reform  of  articulate  expression  would  be  latal  to  the 
prospect  of  a  significantly  adequate  language;  one  char.icterized 
by  a  tlevclopmenl  only  to  be  compared  to  that  of  the  life  and 
mind  of  which  it  is  or  should  be  naturally  the  delicate,  flexible, 
fittfag,  creative,  aa  afa>  oontioiling  and  ordering,  Expression. 

The  dasstfied  use  of  the  tcnna  ef  eipnaBioa-valiie  aaggesfa 
three  mafa  levefa  or  cfaaica  nf  that  nhe— tboae  of  Seme, 
Meaning  and  Significuoe. 

(a)  Hie  first  of  these  at  die  mtwt  would  Mtunlly  be  aancfated 
with  Senae  fa  ifa  noet  primitive  nfegnaoft;  that  ii,  with  the 
organic  response  to  environment,  and  with  the  essentially 
expressive  clement  in  all  experience.  We  ostracize  the  senseless 
in  speech,  and  also  ask  "  in  what  scn.sc  "  a  word  is  used  or  a 
Statement  may  be  justi-lied. 

(ft)  But  "  Serusc  "  is  not  in  itself  purposive;  whereas  that  is 
the  main  character  of  the  word  "  Meaning,"  which  is  fuupierlv 
reserved  for  the  specific  sense  which  it  is  inlrnded  to  convey. 

(r)  .\s  incluiiir.^:  c.ensr  and  meaning  t)ut  transcending  them  fa 
range,  and  covering  the  far-reaching  consequence,  implicatimt, 
ultimate  result  or  outcome  of  some  event  or  wqwrieiiCfft  the  term 
"  Significance  "  is  usefully  applied. 


These  arc  not,  of  course,  the  only  aignifical  terms  in  common 
use,  though  perhaps  sense  and  significance  are  on  the  whole  the 
most  consistently  employed.  We  have  also  signification,  pur- 
port, import,  bearing,  reference,  indication,  application,  implica- 
tion, denotation  and  connotation,  the  weight,  the  drift,  the 
tenour,  the  lie;,  the  trend,  the  nnfe,  the  tendency,  of  giveii 
statements.  We  aay  that  thfa  fact  anggeBts,  that  one  pfirtiBnds, 
another  carries,  favolvca  or  entaib  certain  consequences,  or 
justifies  given  liiferences.  And  finally  we  have  the  soliiv  of  aO 
forms  of  expression;  that  which  makes  worth  while  any  assertion 
or  proposition,  concept,  doctrine  or  theory;  the  definition  of 
scientific  fact,  the  use  of  symbolic  mcthcHl,  the  construction  of 
mathematical  furi;iulae,  the  playing  of  an  actor's  part,  or  even 
art  itself,  like  literature  in  all  its  fnrms. 

The  distinctive  in.slcad  of  haph.iii-ird  uso,  then,  of  thc^e  and 
like  terms  would  soon,  bu'h  as  clearing  and  cnrichinK  it,  tell  lor 
good  on  our  thinking.  If  wc  considered  that  any  one  of  them 
were  senseless,  unmeaning,  in.siKnificant,  we  should  at  once  in 
ordinary  usage  and  in  education  disavow  and  disallow  it.  As  it 
is,  accepted  idiom  may  unconsciously  either  Utamfaate  or  con- 
tradict experience.  We  speak,  for  instance,  of  going  through 
trouble  or  trial;  we  never  s[>eak  of  going  Ihrottgh  well-being. 
That  illnminatea.  But  also  we  qieak  of  tlie  Inner  or  Internal  as 
alumaUH  to  the  spatial— reducing  the  spatial  to  the  External. 
The  very  note  of  the  value  to  the  phOoaiqiher  of  the  "  Inner  " 
as  opposed  to  the  **  Outer  "  cipeiieBoe  fa  Uiat  a  certafa  eaampte 
«r  aaafagne  «t  eadosed  ipsM-^  specified  inside— is  thus  not 
raeaaurable.  Thatobecues.  Sncb  a  usage,  fa  fact,  implies  that, 
within  enrlo!(ing  limits,  space  Mmetimea  ceases  to  eiiat.  Gob- 
ment  is  surely  needless. 

The  most  urgent  reference  and  the  most  promising  field  for 
Signifies  lie  in  the  direction  of  education.  The  normal  child, 
«-ith  his  inlxim  exploring,  significjiling  and  comparing  tcntlencics 
is  so  far  the  natural  Signilidan.  .-^1  once  to  enrich  and  simplify 
language  would  tuf  lifiu  Ijc  a  "l>.5i  inating  etidcAvour.  Even  liis 
crudencss  would  often  be  suggestive.  It  is  for  his  elders  to  supply 
the  lacking  criticism  out  of  the  storehouse  of  racial  experience, 
acquired  knowledge  and  ordered  economy  of  means;  and  to 
educate  him  also  by  showing  the  dangers  and  drawbacks  of 
uncontrolled  linguistic,  as  other,  adventure.  Now  the  evidence 
that  this  last  has  virtually  been  Utherto  left  undone  and  even 
ravened,  ia  fouod  on  carrini  enunination  to  be  overwiwbning.^ 
Unhappily  what  we  have  so  far  called  education  has,  aqybow 
f or  oentwiH  paat,  ignored-fadeed  fa  matt  caaea  enmn  balkad--> 
the  instfact  to  aoutfafae  and  qipniae  dm  vahe  of  aD  that  dirts 
or  happens  withfa  our  ken,  actiial  cr  poarible,  and  fi,ttin^  to 
express  this. 

Concerning  the  linguutfe  bitsring  of  Siirni'^^"?,  :'.bundant 
evidence  h.as  hc<-n  collected,  often  in  quarters  where  it  would 
least  l>e  expected — 

1.  Of  general  unconsciousness  of  confusion,  defeat,  anti- 
quation  anil  inadcqMacy  in  language. 

2.  A.  Of  admission  of  the  fact  in  given  cases,  but  plea  of 
helplessness  to  set  things  light.  B.  Of  protest  fa  tlidi  caiea  and 
suggestions  for  improvement. 

3  Oi  direct  or  implied  denia]  that  the  evO  exists  or  is  serious, 
and  of  prejudice  against  any  attempt  at  concerted  control  and 
direction  of  the  moot  developed  group  of  fangniiBs 

4.  Oi  the  kea  aad  danger  of  Mnr  tunraitlv  or  misfitting 
Imageiy  and  of  ombdic  assnttiont  observance  or  once  both 
worthy  and  fitting. 

5.  Of  the  eotire  lack,  fa  education,  of  emphasis  on  tiie  ladfa* 
pcns.ablc  means  of  healthy  mental  development,  i.e.  the  removal 
of  linguistic  hindrances  and  the  full  exploitation  and  expansion 
of  available  resources  in  la:it;u  hl,"'-. 

6.  Of  the  central  importance  of  acquiring  a  clear  and  orderly 
use  of  the  terms  of  what  wc  vaguely  call  "  Meaning  ";  and  also 
of  the  active  modes,  by  gesture,  signal  or  otherwise,  of  conveying 
intention,  deifae,  impcearini  snd  ntfansl  or  emotfansi  tfco<^it. 

*  It  would  be  imposrable  of  courae  in  a  short  Space  to  prove  tUa 
oonteotion.  But  toe  proof  exists,  and  it  ia  at  the  ktvIob  of  those  who 
quite  icasoaably  may  deny  it»  passible  existence. 
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7.  FbuUy  and  noUbly,  of  the  wide-spread  ud  aO-pcrvsdhiK 
havoc  at  present  wrought  by  the  pcrautflnt  Mglect,  bx  modern 
civilization,  of  the  factor  on  which  dependftWflnidiaf  OUT  pncti- 
Cftl  and  intdleclual  welfare  and  advance. 

As  Uw  value  of  tUs  evidowe  it  emphatically  cumtilativet  tbe 
lew  md  brief  eaDplea  neoeaiuily  ton  from  their  flaateit  for 
lAAk  afcne  woni  could  hew  be  ftwind  woddontr  bemiilnidiin. 
A  selection,  however,  ftom  the  endlen  coaftatow  and  kglcal 
absurdities  which  are  not  only  tolerated  but  tan^  without 
correction  or  warning  to  children  may  be  given. 

We  speak  of  beginning  and  end  as  complementary,  and 
then  of  "  both  ends  ";  but  never  of  bt>lh  beginnings.  We  talk  of 
truth  when  we  mean  accuracy:  of  the  Literal  ("  it  is  written  ") 
when  we  mean  the  actual  ("  it  i.s  done  ").  Some  of  us  talk  of  the 
m>'Stic  and  his  mysticism,  me;Lning  by  this,  cnhghlenment, 
dawn  heralding  a  day;  others  (more  justly)  mean  by  it  the 
mystifying  twilight,  darkening  into  night.  We  talk  of  the  un- 
knowable when  what  that  is  or  whether  it  exists  is  precisely 
what  we  cannot  know — the  idea  presupposes  what  it  denies;  we 
affirm  or  deny  immortality,  ignoring  it^  correlative  innatality; 
we  talk  of  solid  foundations  for  life,  for  mind,  for  thought,  when 
we  mean  the  starting-points,  focL  We  apeak  of  an  eternal  sleep 
wh«  tlm  venr  raMim  d^Ure  of  sleep  is  to  cod  in  awakiQC— it  is 
Ml  d&Bfi  tmm  h  does;  we  appeal  to  •  mot  tmtom  vSf^ 
and  efao  fipaativafy  ne»B  to  the  kitJUHMiUvt  animaL  We 
^>eak  of  natnnl  "bw  "  tddng  »» ommt  of  the  mb-attentlv* 
working  in  the  civiliacd  mind  of  the  associations  of  the  legal 
system  (and  the  law  court)  with  its  decreed  and  enforced,  but 
also  revocable  or  modifiable  enactments.  Nature,  again,  :s  in- 
differently spoken  of  as  the  norm  of  all  order  and  iiliiciS,  the 
desecration  of  which  is  reprobated  as  the  worst  form  of  vice  and 
is  even  motherly  in  bountiful  provision;  but  also  as  a  monster  of 
reckless  cruelty  and  tyrannous  mockery.  .Again,  we  use-  the  word 
"  passion  "  for  the  highest  activity  of  desire  or  craving,  while  we 
keep  "  passive  "  for  its  very  ncg.u  •on 

These  instances  might  be  indefinitely  multiplied.  But  it  must 
of  course  be  borne  in  mind  that  we  are  throughout  desling  only 
irith  the  idioBS  and  habits  of  the  Eadish  langwaie.  Each 
dvffiaad  '--f—g-  auiat  obvteni^y  ba  dealt  iilth  on  ita  own 

The  vwy  fact  that  the  s^faating  and  inteiptetative  function 
is  the  aiftiial,  though  aa  y«t  littb  noogirfaad  and  qpdt*  VD^tiidied 
condition  of  mental  advaaoa  and  human  achievement,  accoonta 

for  such  a  (unction  beinc  taken  lor  gnnted  and  left  to 
take  care  of  itself.   This  indeed,  in  pre-OTibed  ages  (since  it 

was  then  the  very  condition  of  safety  and  practically  of  survival), 
it  was  well  able  to  do.  But  the  innumerable  forms  of  pro- 
tection, precaution,  artificial  aid  and  ijiccial  fLicilities  which 
modern  civilization  implies  and  provides  and  to  which  it  is  always 
adding,  have  entirely  and  dangerously  changed  the  situation. 
It  has  become  imperative  to  realize  the  fact  that  through  disuse 
we  have  partly  lost  the  greatest  as  the  most  universal  of  human 
prerogatives  Hence  arises  the  special  difficulty  of  clearly 
sb.uwiiig  at  •  h;s  si.ige  that  man  has  now  of  set  purpose  to  recover 
and  develop  on  a  higher  than  the  primitive  plane  the  sovereign 
power  of  mientngand  productive  interpretation  of  a  worid  which 
even  to  a  Sviog,  much  more  to  an  intelligent,  being,  is  essentially 
significant.  These  oonditionB  a^gfy  aot  only  to  the  linguistic 
but  to  aB  facnu  of  human  enagy  and  apfession,  which  before 
all  elm  must  be  agntficaat  in  the  moat  active,  aa  the  hk^at, 
sense  and  degree.  Man  has  from  the  outset  been  organising  his 
experience;  and  he  is  bound  correspondingly  to  organise  the 
expression  of  that  experience  in  all  phases  of  his  purposive 
activity,  but  more  especially  in  that  of  articulate  speech  and 
ling  list  if  symtwl.  This  at  once  introduces  the  volitional  clement; 
one  which  has  been  strangely  eliminated  from  the  very  function 
which  most  of  nil  needs  an<l  would  repay  it. 

One  point  must  here,  however,  be  tmph.xsiscd.  In  attempting 
to  inatigiirate  any  new  departure  from  habitual  tliiiiking,  historj' 
witnesses  that  the  demand  at  its  initial  stage  for  unmistakably 
dear  exposition  must  be  not  only  unreasonable  but  futile.  This 
of  oouTM  must  be  typically  so  in  the  case  of  an  appeal  for  the  vital 


regeneimtionofaOBMdesofEspienionand  espedally  of  Language^ 
by  the  practical  recognition  of  an  ignored  but  governing  factor 
working  at  its  very  inception  and  source.  In  fact,  for  many 
centuries  at  least,  the  leading  dvilixatiooa  of  the  world  have  bean 
content  to  perpetuate  modes  of  speech  oooa  wtiidy  fittfaig  but 
now  often  gnteacpieiy  Inapprapiiata^  iMa  tcmaintag 
content  with  casual  changH  flftm  lor  dw  wvne  and  always  Habta 
to  bmuilteocy  with  context.  This  ineviubly  mokes  for  the 
creatfan  of  a  folse  standard  both  of  lucidity  and  style  in  linguistic 
expression. 

Still,  though  we  must  be  prepared  to  make  an  effort  in  assuming 
what  is  virtually  a  new  mental  attitude,  the  etTort  will  assuredly 
be  found  fully  worth  making.  For  there  is  here  from  the  very 
first  a  sjvcrial  compensation.  If,  to  those  whose  education  has 
foUowc-d  the  customary  lines,  nowhere  is  the  initial  difticulty  of 
moving  in  a  new  'direction  greater  than  in  the  one  termed 
Signifies,  nowhere,  correspondingly,  is  the  harvest  of  advantage 
more  immediate,  greater,  or  of  widtr  range  and  effort. 

It  ought  surely  to  be  evident  that  the  hope  of  such  a  language; 
of  a  speech  which  shall  worthfly  express  human  need  and  gain 
in  its  every  possibie  dcvelopmant  in  the  most  cffidcnt  passible 
way,  dependsontheawakeuagaaditlandatiaiiof  aamaawUdi 
it  is  our  coomon  and  iofemoat  inteicat  to  cuhivato  to  the  tttamat 
on  true  and  healthy  lines.  TUs  may  be  described  ss  the  im- 
mediate and  insistent  sense  of  the  pregnancy  of  things,  of  tha 
actual  bearings  of  experience,  of  the  pressing  and  cardhial  im- 
portance, as  warning  or  guide,  of  that  experience  considered  as 
indicative;  a  Sense  realized  as  belonging  to  a  world  of  what 
for  us  must  always  be  the  Sign  of  somewhat  to  be  inferred, 
acted  upon,  used  as  a  mine  of  pertinent  and  productive  symbol, 
and  as  the  normal  incitanl  to  profitable  action.  When  this 
germinal  or  prim.^l  sense — as  also  the  practical  starting-point, 
of  language — -has  become  a  reality  for  us,  reforms  and  acquisitions 
really  needed  will  naturally  follow  as  the  expression  of  such 
a  recovered  command  of  fitness,  of  boundless  capadty  and  aC 
perfect  coherence  in  all  modes  of  expression. 

One  objection,  however,  which  before  this  will  have  suggested 
itsdf  to  the  critical  reader,  is  that  if  we  are  here  really  dealing 
with  a  ftmction  which  must  claim  an  importance  of  the  very  first 
rank  and  affect  our  whole  view  of  lifa,  practical  and  theoretical, 
the  need  could  not  have  failed  hog  ago  to  be  recognised  and 
actedupoD.  And  indeed  it  is  not  eaqr  in  a  few  words  to  diqiow 
of  audi  an  objection  and  to  justify  so  ventunsome  an  apparent 
paradox  aa  that  with  wliidi  we  are  now  concerned.  But  it  may 
be  pointed  out  that  the  special  development  of  one  faculty 
always  entails  at  least  the  partial  atrophy  of  another.  In  a  case 
like  this  the  principle  typically  appUes.  For  the  main  human 
,1;  qiii:ement  has  been  almost  entirely  one  of  logical  power,  subtle 
ana]y.sis,  and  co-ordination  of  artilicial  means.  In  modern 
civiUzalion  the  apphcation  of  these  functions  to  an  eiiornious 
growth  of  invention  of  every  kind  has  conlribulc<l  not  a  little 
to  the  loss  of  the  swift  and  direct  sense  of  poinl:  the  sc-ntiiiveness 
as  it  were  of  the  compass-noodle  to  the  direction  in  which  experi- 
ence was  moving.  Attention  has  been  forcibly  drawn  cbcwhcre; 
and  moreover,  as  already  pointed  out,  the  natural  insight  of 
children,  which  might  have  saved  the  situation,  has  been 
methodically  silenced  by  a  discipline  called  educative,  but  mainly 
suppressive  and  distortivb 

The  biological  history  of  Man  baa  been,  indeed,  a  kqg  aoim 
of  traaanmiationa  of  form  to  subserve  higher  fuaotions.  bt 
languagehehaasofar  failed  to  accomjdish  this.  There  hasawtt 
in  some  drectioRS  been  loss  of  advantage  already  gaiited  Whib 
his  nature  has  bc-en  plastic  and  adaptive,  language,  the  most 
centrally  important  of  his  acquirements,  has  remained  relatively 
rigid,  cir  what  is  just  .is  c.ilamitous,  fortuitously  elastic.  There 
have  been  notable  examples— the  classical  languages; — of  the 
converse  process.  Ir;  Circek  ami  L.ili;,,  Man  admirably  con- 
trolkxl,  enriched,  varied,  signiticated  his  expressions  t<i  &cr%e  his 
mental  needs.  Bu!  we  forbe.tr  ourselves  to  follow  and  better 
this  example.  All  human  energies  have  come  under  iin'erly 
direction  and  control  except  the  one  in  which  in  a  true  seiisc  they 
all  dqtend.  This  fatal  omission,  for  wlucfa  defective  methods 
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o(  education  are  mainly  responsible,  has  disastrously  told  \ipon 
the  mental  advance  of  the  race.  But  after  all,  we  have  here  a 
comparatively  modem  neglect  and  helplessness.  Kant,  for 
instance,  complained  bitterly  of  the  defeating  tencii  y  of 
bnguage  in  his  day,  as  compared  «-ith  the  intelligent  freedom 
of  the  vocabulary  aod  idioa  of  the  "  ria.ssiad  "  Greek,  who  was 
always  creating  expression,  mouldinc  it  to  lut  needs  sod  findms 
gn  equally  intelligent  response  tollb  «li0Ct%il  Ul  UMUB  lad 

MdMn--ia  tiiion,  ill  hb  pobUc. 

qotitkB  «l  the  appUattlM  of  SIpiMGi  fa  edncwd^ 

out  an  human  spheres  of  btteicst,      soon  better  any  inattuction 

that  could  be  piven  by  the  few  who  so  far  have  tentatively  striven 
to  call  altentiiin  to  and  bring  to  bear  a  practically  ignored  and 
unused  method.  Hut  by  the  nature  of  the  case  they  must  be 
prepared  to  find  that  accepted  language,  at  least  in  modern 
European  forms,  is  far  m<5re  needlessly  defeating  lha.n  they  h.T\  e 
supposed  posable:  that  they  themselves  in  fact  are  continually 
drawn  back,  or  oompcUod  so  to  write  as  to  draw  back  their 
leaders,  into  what  is  practically  a  hotbed  of  confusion,  a  prison 
of  senseless  formalism  and  therdbre  of  banen  controversy. 

U  can  baldly  be  denied  that  thtt  itate  fli  tliiq|i  M  utoifl^^ 
and  deBBanda  aiaetaal  tamdjr*  it»4)r  <Hid  ^yUamatk  aad 
nnctieBl  adoption  of  the  natural  BMdmd  of  SIgdSa  en  alaM 
liad  to  atid  supply  this.  Significitofafiietthenahiialra|ioiiae 
to  a  geoetal  sense  of  need  which  daily  becomes  more  undeniably 
evident.  It  founds  no  school  of  thought  and  advocates  no  techni- 
cal specialism.  Its  immediate  and  most  pressing  application  is, 
as  alre-xdy  urged,  to  elementary,  secondary  and  specialised 
cdu<  at  inn.  In  recent  generations  the  healthy  sense  of  discontent 
and  the  natural  ideals  of  interpretation  and  expression  have  been 
discourageti  instead  of  fostered  by  a  training  which  has  not  only 
loletated  but  perpetuated  the  existing  chaos.  Signs,  however, 
an  daily  increasing  that  Signifies,  as  implying  the  practical 
woagnitioa  of,  and  fmphaB'mig  the  true  l&w  of  advance  in,  a 
leuivMoJ  nnd  enlianiitd  power  to  fntaipfet  «!«pMlamj»  tad 
■deqoatctr  to  o^ieaa  and  apply  that  power,  bdcatfaed,  fa  the 
riiftt  haada,  to  baoone  «  iodally  <^>aatl«i  factor  of  the  fint 
importances 

LiTEKATuas.— Lady  Welby,  "Sense,  Meaalflgand  Interpretation ,' ' 
in  Mind  (Januar>'  and  April  itMlL  Grains  of  Sense  (1S97),  What  is 
Meaningf  {i<)ot,)\  Hr()f('?>sor  K  Tonnies,  "  Hhilos<iphii.ii  Terniino- 
log>'  "  (Welljy  Prize  Esmv),  Mind  duly  aii<1  OvtiiWr  Ihg9  and 
Janu.arv'  1900),  also  artiiU:  in  J'lhriuih,  J^c.  And  supplements 
to  PltiMtophiicke  rerminolotie  (I.>ecemlM:f  1906) ;  tVufeiu«ur  G.  F. 
Stmt.UmiimarfPsydui0oh  CUlfonl  Allbutt'i  Addrcsa 

en  "  Words  eadfThufs  "  to  the  Students'  Physical  Society  of  Guy's 
Hospital  (October  19S):  Mr  W.  J.  Gfeeutnet'e  "  Recent  Science  " 
aitides  in  the  WtUmtuikr  GamUt  (Novauiher  iSi  1906,  and  January 
M,  1907).  (V  W.) 

nOH-HANUAI,  ROTAL»  the  autograph  signature  of  the 
Hwcnign,  by  which  he  eipteeeea  Ids  pleasure  either  by  order, 
firmmtw^n  or  mraant.  A  riflp^naiiaal  wamnt  may  be  either 
ia  encutive  act, «(.  aa  appofaAneat  to  an  office^  or  aa  authority 
fur  aiiBBg  the  Gieat  SmL  It  mmt  be  comteiiigned  by  a 
principal  secretary  of  state  or  other  responsible  minister.  A 
royal  order  under  the  sign-nianual,  as  distinct  from  a  sign-manual 
warrant,  authorizes  the  cr[)<T.diti;r(:  of  money,  e.g.  appropriations. 
There  are  certain  oiYiccs  to  which  ap|>ointroent  is  made  by  rum- 
mission  under  the  great  seal,  e.g.  the  appointment  of  an  ofT.cer 
in  the  army  or  that  of  a  colonial  governor.  The  sign-manual  is 
also  used  to  give  power  to  make  and  ratify  treaties.  In  certain 
cases  the  use  of  the  sign-manual  has  been  dispensed  with,  and  a 
stamp  affixed  in  lieu  thereof,  as  in  the  case  of  George  IV.,  whose 
bodily  infirmi^  aude  tbe  act  of  signing  diflficMh.  and  painful 
during  the  laat  uniiri  of  his  life.  A  spec^  act  waa  pniaMl  pio- 
viding  that  a  ataaip  aiigbt  be  affixed  in  lieu  of  the  al0EMnttiua] 
(11  Gn.  IV.  c.  93),  but  the  aovereign  had  to  expreoi  hb  ooeaent 
to  eadi  acparate  use  of  tbe  stamp,  the  stamped  document  being 
atteated  by  a  confidential  aervant  aad  aeveml  officers  of  state 
{kamtOt  L&m  mi  Omtm  tftim  CmuHkMmtt  1907,  veL  B.  pt.  L 

nOMORBUI,  LUCA  (c.  mt-c.  ^i^A),  Italian  painter,  was 
boiB  fa  Cortona— his  full  name  being  Luca  d'£gidio  di  Ventura; 


he  has  also  been  calkxl  Luta  da  Cortona.  The  precise  date  of  his 
birth  is  uncert.ain;  but,  as  he  is  said  to  h.-ivc  died  at  the  age  of 
eighty-two,  and  as  he  w.is  certainly  alive  during  some  part  of 
1524,  the  birthniate  of  1442  must  be  nearly  correct.  He  belongs 
to  the  Tuscan  school,  associated  with  that  of  Umbria.  His  first 
impressions  of  art  seem  to  be  due  tO'  Perugia — the  style  of 
Bonfigli,  Fiorenzo  anrl  I'itituriocfaio.  Lazzaro  Vasari,  the  great- 
grandfather of  Gioi^iu  \  A.iaA,  the  M«*«ri«n  of  art,  was  brother 
to  Luca'k  nother}  he  got  Laca.  vfsamSknA.  to  Pieio  do'  Ffa»* 
ccadn.  la  147a  Oo  yonog  ana  ma  pafatfag  at  Anne,  nd  fa 
1474  at  Cittft  dl  CkateDo.  He  praaorted  to  Lonaw  de*  Uedid 
a  pictine  which  it  probably  the  one  naaied  the  "  Sdhool  of  Pan,'* 
discovered  some  years  ago  in  Florence,  and  now  belonging  to  the 
Berlin  gallcr>';  it  is  almost  the  same  subject  which  he  painted 
also  on  the  wall  of  the  Petrucci  p.ilare  in  Sicn.i  the  principal 
figures  being  Pan  himself,  Olympus,  Erhu,  a  m.in  reclining  on  the 
ground  and  two  listening  shciiherds.  He  cxrcuted,  moreover, 
various  sacred  pictures,  showing  a  study  of  Uotticclli  and  Lippo 
Lippi.  Pope  Sixtus  IV.  commissioned  Signorelli  to  paint  some 
frescoes,  now  mostly  very  dim,  in  the  shrine  of  Loreto — Angels, 
Doctors  of  the  Church,  Evangelists,  Apostles,  tbe  IikcreduUty 
of  Thomaa  and  the  Convesaiain  of  St  PauL  He  alio  eaecuted 
a  single  faeaco  fa  the  Shtfae  Cbapd  fa  Rooifl^  the  "  AetBflf  Maaca"; 
another, "  Blioiea  and  Zlppotah/'iriridi  baa  been  naoaUlyaaa&ed 
to  SignoreOi,  is  bow  lecognlaed  as  the  work  of  Fenigfaioi  loca 
may  have  stayed  in  Rome  from  1478  to  1484.  In  the  latter  year 
he  returned  to  his  native  Cortona,  which  remained  from  this  time 
his  ordinary  home.  From  1497  he  began  some  prufissitinal 
excursions.  In  Siena,  in  the  convent  of  Chiusuri,  he  painted 
eight  frescoes,  forming  part  of  a  vast  s.eries  uf  the  life  of  St 
Benedict;  they  are  at  present  much  injured.  In  the  palacx  of 
Pandolfo  Petrucci  he  worked  upon  various  classic  or  m>'tbo]ogicai 
subjects,  including  the  "  School  of  Pan  "  already  mentioned. 
From  Siena  he  went  to  Ofvieto,  and  bete  he  produced  the  woifca 
which,  beyond  aU  others,  stamp  his  gieatneaa  in  art.  These  an 
the  freacoea  fa  the  cfaapd  of  S.  Brido,  fa  the  cathedral,  whidi 
already  oootafaed  aone  pictutes  on  the  vaultfag  by  Fte  AagcUooi. 
Thewnfcaof  SgnonOiiqMtaeBt  the"  Laat  Days  of  the  Muadane 
Di^xDsatioo,"  with  the  "POmp  and  the  Fall  of  Antichrist," 
and  the  "Eternal  Destiny  of  Han,"  and  occupy  three  vast 
lunettes,  each  of  them  a  single  picture;  In  one  of  them,  Anti- 
christ, after  his  portents  and  impious  glories,  f.iUs  headlong  from 
the  sky,  crashing  down  into  an  innumerable  crowd  Ot  men  and 
women.  "  Paradise,"  the  "  Kl«  t  and  the  Condemned."  "  Hell," 
the  "  Resurrection  of  the  Dead,"  and  the  "  Destruction  of  the 
Reprobate "  follow  in  other  compartments.  To  Angcliio's 
ceiling  Signordli  added  a  section  showing  figures  bk>\A'ing 
trumpets,  &c.;  and  in  another  ceiling  he  depicted  the  Madonna, 
Doctors  of  the  Church,  Patriarchs  and  Martyrs.  There  is  also 
a  great  deal  of  subsidiaiy  woik  cooaected  wiUt  Daate,  aad  with 
the  poeU  and  legends  of  antiquity.  Tbe  daring  and  terrlbfa 
invention  of  the  great  compositions,  with  their  powerful  treat* 
ment  of  the  nude  and  of  the  most  arduous  fbreshortcnings,  and 
the  Kef.cr.il  mastery  over  complct  grouping  and  distribution, 
marked  a.  lievdopment  of  art  which  had  never  previously  been 
attained.  It  has  been  said  that  Michelangelo  felt  so  strunniy  the 
might  of  Signorelli's  delineritinr.s  that  he  borrowed,  in  his  own 
"  Last  Judgment,"  5«jme  of  the  figures  or  con-binations  which 
he  found  at  Orvieto;  this  statement,  however,  has  not  been 
vcriied  Iqr  pracbe  instances.  The  contract  for  Luca's  work  is 
stai  on  record.  He  naderlooli  oo  5th  April  1499  to  conplete  the 
ceiling  for  300  ducata*  aad  to  pifat  the  waOi  fo  (oq,  along  with 
Jodsfaig,  ud  fa  amy  aioath  two  MoaeowB  of  wfae  aad  two 
quarters  of  con.  SigooretH'sflrststay  fa  Orvieto  bated  not  mme 
than  two  years.  L>  1502  he  returned  to  Coftoat,  and  painted  a 
dead  Christ,  with  tbe  Marys  and  other  figures.  Two  yean  later 
he  was  utu  c  rr.i.ire  back  in  (  )rvie!o,  and  completed  the  whole  of 
his  work  in  or  .ibout  that  time,  i.e.  some  two  years  before  1506 
a  date  fatiKius  in  the  histon,-  of  the  advaaoeof  art,  wfaea  Ifidial- 
angelo  displayed  his  cartoon  of  Pisa. 

.After  finishing  off  at  Orvieto,  Sii^ncirr'li  wa.s  much  in  Siena. 
In  1507  he  executed  a  great  altaipiccc  for  S.  Medardo  at  Arocvia 
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in  Umbrbk— the  "  Madoaiui  and  Chfld,"  with  the  "  Masaacre  of 

the  Innocents  "  and  other  episodes.  In  1 508  Pope  Julius  II. 
determined  to  readorn  the  camerc  of  the  Vatican,  and  he  sum- 
moned to  Rome  Signorelli,  in  company  with  reruRino,  Pinturic- 
chio  and  Bazzi  (Sodoma).  They  begaa  owmiions,  but  were 
shortly  all  superseded  to  make  way  for  Raphael,  and  ihcir  work 
was  taken  down.  Luca  now  returned  to  Siena,  li\ing  afterwards 
for  the  most  part  in  Cortona.  He  Loniumcd  constantly  at  work, 
but  the  (>crformances  of  his  closing  years  were  tMt  of  special 
mark.  In  1520  be  went  with  one  of  his  pictures  to  Arezxo. 
Here  he  saw  Giorgio  Vasari,  aged  eight,  and  encouraged  his 
blhcr  to  second  the  boy's  bent  for  art.  Vasari  tells  a  pretty 
ttoty  bow  the  wrilnigh  nrtngBnmin  iMrtfTsnid  tobim  "  Impara, 
poHttino  ■*("  yoainiititii4y,BvlittkkinHni'^.Bnd  duped 
«  jnper  noad  Idt  aecik  ts  »  ptesomtive  aciinst  nose-bleeding, 
to  iHildi  tbe  diiM  mt  anbjact.  He  ms  partially  paralytic 
irimlw  began  a  fresco  of  tlie  "  Baptinn  of  Christ "  in  ifae  chapel 
of  Cardinal  Passerini's  palace  near  Cortona,  which  (or  else  a 
"  Coronation  of  tht!  \'irf;in  "  at  Foiano)  is  the  last  piriurc  of  his 
specified.  SignorcLli  stood  in  great  repute  not  only  as  a  jtaintcr 
but  also  as  a  citizen.  He  entered  the  magi::-!  n:  \  nl  Cortona  an 
early  as  1488,  and  in  1514  held  a  leading  position  among  the 
magistrates  of  U»  native  piaoe.  In  «r  alwnt  tlw  ytar  15*4  he 
died  there. 

SignorelH  from  an  early  af;c  paid  great  attention  to  anatomy, 
carryinf;  on  his  studies  in  burial  grounds.  He  surpa<<<)rd  all  hit  con- 
temiKirarii'!!  in  showing  the  structure  .md  iru-t  li.miMti  lA  the  nUde 
in  immediate  action;  and  he  even  went  bc>'und  nature  in  experi- 
■Mnts  of  this  kind,  trying  hypotfaetjcal  attitudes  and  oombinatnni. 
Hb  dimwings  in  the  Louvie  dcmnnttrate  this  and  bear  a  dole 
analogy  to  tbe  method  of  Michelangelo.  He  aimed  at  powerful 
truth  father  than  nobility  of  form;  colour  wu»  com)xiratively 
neglected,  and  his  chiaroscuro  exhibi;*  sharp  opjuisitions  of  lij;hts 
and  shadows.  He  had  a  \.i;,t  inlluonjc  <  'wr  thu  [M.ril^rs  jf  hi^  nwn 
and  of  succeeding  times,  but  ha<j  no  pupils  or  assistant.s  of  high 
OMfli:  CM  of  tlwni  was  a  nephew  named  Franceico.  He  wa«  a 
maified  tnaa  wfth  a  family;  one  of  his  »ons  died,  teemin^lv  through 
soma  smllllin  casualty,  and  Luca  depicted  the  corpse  with  sorrow- 
ful init  ateady  sclf-puj-^ses^^ion.  He  is  described  as  full  of  kindliness 
and  amiability,  sinrerc.  rouncnus,  easy  with  his  art  assistants,  of 
fine  nantii-rs,  living  and  drt'.H.tinK  well;  indee<l,  accoriling  to  V'iisiri, 
he  always  lived  more  like  a  nobleman  than  a  painter.  The  Torri- 
giani  Gallery  in  Florence  oontaiosa  grand  life-sized  portrait  by  &gno- 
rclli  of  a  man  in  a  red  cap  and  vest ;  this  is  said  to  be  the  ukenc».s 
of  the  painter  himself,  and  oomipoiids  witb  Vasari's  observation. 
In  the  Naiionai  <  .atu  ry,  Loadoo,  010  tlw  "  Gimneiiioa  of  Jesus  " 
and  three  other  work*. 

Sec  R.  Vlscher,  SigHtMOi  and  4it  AaMimfscfo  /Emmmmm*  (1879); 
Burlington  Fine  Arts  Club.  BxkihUiom  af  Work  0/  SipmrdU,  etc. 
(t893);  M  Crutwcll,  Luca  SipioreUi  (l«99).  (W.  M.  R.) 

SIGONIUS,  CAROLDS  (Caxlo  Sigonio  or  Sigone)  (c.  1534- 
1584),  Italian  humanist,  was  born  at  Modena.  Having  studied 
Greek  under  the  learned  Franciscus  Fortnsof  Candia,  be  attended 
tbe  philosophical  schools  of  Bolofna  and  Pavia,  and  in  1545 
was  elected  profesaor  of  Greek  in  his  native  place  in  succession  to 
FMna.  In  iS5«lM  ww^ppoiotad  toaprofeaonfalp  at  Venice, 
wliich  be  ockanged  kr  tbe  chair  of  ekiquence  at  Padua  in  1560. 
To  this  period  of  liii  life  belongs  the  famous  quarrel  witb  Rober- 
telli,  due  to  the  publication  by  Sigonius  of  a  treatise  De  tuminibus 
Rffmijnorum,  in  which  he  corrected  several  errors  in  a  work  of 
RobertcUi  on  (lie  same  subject.  The  quarrel  wa.s  patched  up  by 
the  intervention  01  Cardinal  Seripando  (who  purrxjscly  slopped 
on  his  way  to  the  Council  of  Trent),  but  broke  out  again  in  1563, 
when  the  two  rivals  found  them-sdvcs  colleagues  at  P.tdua. 
Sigonius,  who  was  of  a  peaceful  disposition,  thcrcufxin  arrepted 
(in  1 563)  a  call  to  Bologna.  He  died  in  a  country  house  purchased 
by  him  in  the  neighbourhood  of  Modena,  in  August  1 584.  The 
last  year  of  his  life  was  embittered  by  another  literary  dispute. 
In  1583  there  was  published  at  Venice  what  purported  to  be 
Cicero's  Consokuio,  written  aa  n  distnction  fnn  Us  grief  at  tbe 
death  of  his  dani^ter  TuIKb.  SigDiiiiiB  dedand  t&at,  if  mat 
genuine,  it  was  at  leaet  wortbjr  of  Ciocn;  tbose  who  bcid  tbe 
opposite  view  (Antoido  Kiceoboni,  Jnstus  Lipsius,  and  otben) 
Bssmod  that  Sigonius  himself  bad  written  it  with  the  object  of 
deceiving  the  leuned  worid,  a  charge  which  he  explicitly  denied. 
Tbe  wodt  is  now  luivetsaQy  legudad  aa  a  foiaeqr.  wbocrcr  may 


have  been  the  author  of  it.   Sigonius's  rcpuutioo  dddly  lata 

upon  his  publications  on  Greek  and  Roman  antiquities,  which 
may  even  now  be  consulted  with  advantage:  Fasli  eonsulares 
(1550;  new  cd.,  Oxford,  1803),  with  coni:rict.lary,  from  the  rtnal 
period  to  Tiberius,  the  first  work  in  which  the  history  of  Rome 
was  set  forth  in  chronological  order,  based  upon  some  fragments 
of  old  bronze  tablets  dug  up  in  1547  on  the  site  of  the  old  Forum; 
aa  edition  of  Livy  with  the  Scholia;  De  aniiquo  jure  Roma- 
ncrum,  Italiat,  provituuirum  (1560)  and  De  Rotnanae  jttris- 
pmdemtiae  judiciis  (1574);  De  republica  Atheniensium  (1564) 
and  De  Mheniensium  ei  Lacedactnoniorum  lemporibus  (1565), 
the  lirsL  '.vcll-arranged  account  of  the  constitution,  history,  and 
chronology  of  Athens  and  Sparta,  witb  wliicfa  may  be  mentioned 
a  sbnihr  worit  on  the  religious,  political,  and  nilitaiy  system 
of  tbe  Jeim  {De  refublicA  Bhnuonm).  lOs  Uatoiy  of  tbe 
kingdom  of  Italy  {De  retfo  IIoUm,  1580)  frani  tbe  invasion  of 
the  Lombards  (568)  to  tbe  end  of  tbe  13th  ««itury  forms  a 
companion  volume  to  the  history  of  tbe  western  empire  {De 
cxcidenliili  imperio,  1370)  from  Diocletian  to  its  destruction. 
In  order  to  obtain  material  for  these  works,  Sigonius  consulted 
all  the  archives  and  family  chronicles  of  Italy,  and  the  public 
and  private  !ibrarii.-s,  ami  the  autograph  .M.S.  of  his  Dr.  rff-no 
Ihiltrif.  lont.iK  ii.).;  ;dl  the  preliminary  studies  and  many  d<KTi- 
mcnls  not  used  in  print,  was  di.scovtrcd  in  the  Ambrosian  library 
of  Milan,    .^t  lilt-  Df  <.ri>;ur\  XIII.  he  undertook  to 

write  the  history  of  the  t  hristian  I  hurch,  but  did  not  live  to 
Complete  the  work. 

The  mo«t  complete  edition  of  bis  works  is  that  by  P.  Aryelati 
CMilan,  1752-1737),  wUch  contains  his  life  by  I«  A.  Muraton,  the 
only  trustworthy  authority  for  the  biagra^er:  see  also  G.  Tics- 
boschi,  jfaria  dsila  ieHtrahmt  ttoftsna,  vd.;  Gingucni,  Histain 
liuirairt  d'/lolw;  J.  1^.  Ktebi,  Csrf  Sipmius  (t&fO),  tndudhiK  some 
l-itin  letters  of  Sigonius  and  a  ctomplete  list  oif  his  works  in  enrono- 
li-i;ii-al  order;  Frani'iosi,  Delia  t-i.'.j  e  dcllt  optre  di  Curio  Stgonto 
(.Modena,  187a);  licsscl,  De  rejno  Itaiiae  libri  XX.  wit  Carlo 
Sifonio,  eine  fueUeiUiTUisdie  Unteriuehunr  ( 1900) ;  and  J.  E.  SaadySt 
HttUtry  of  Oauieal  SehoUrship,  ii.  (1908},  p.  143. 

SIQOURHEY.  LYDIA  HUNTLEY  (1701-1865),  American 
author,  was  bom  in  Norwich,  Connecticut,  on  the  ist  of 
September  1701.  She  was  educated  in  Norwich  and  Hartford. 
After  conducting  a  private  school  tor  young  ladies  in  Norwich, 
she  conductc-<l  a  si-Tiilar  sth(x>l  in  Hartford  from  1S14  until  1819, 
when  she  was  married  10  Chark-s  Sigournc\ ,  a  Hartford  rr.errhant. 
She  contributeti  more  than  two  thousand  articles  to  many  (nearly 
300)  pcricxlicals,  and  wrote  more  than  fifty  books.  She  died  in 
Hartford,  on  the  loth  of  June  1865.  Her  books  include  if  oral 
Piccfs  in  Prflse  and  Verse  (1815);  Trails  of  the  Aborigines  oj 
America  (i83j),  a  poem;  A  Sketch  of  ConneclictU  Forty  Yean 
Since  (1834);  Poevu  (1837);  Letters  to  Yottng  Ladies  (1833), 
one  of  her  best-known  books;  Sketches  (1834);  Poetry  for 
CkOdnm  UtM)i  iimadorj,  ami  OUier  Pomt  (183^;  Ofias 
9»i$  (t83«);  Hum  to  MeOmt  (i$s>)i  xqwUiihad  In  LnndMi; 
Paeokuau,  and  OOur  Poem  (1S41);  Mwmf  Mtmcri$$  tf 
PhanHt  Louis  (1841),  dcaeriptiv*  of  1m  ttlp  to  Zurape  in  1S40; 
Scenes  im  My  Nathe  Land  (1844);  Letters  to  My  PupUs  (1851); 
CHive  Leaves  (1851);  The  Paied  Hope  (1852).  in  memory  of  her 
only  s<:>n,  who  died  when  he  was  nineteen  years  old; /'tis/ .Wm'rfi(J« 
(i.'<^4);  The  Diiily  Counsellor  (1858),  poems;  Gleanings  (iSfto), 
selections  from  her  verse;  The  Man  of  Uz,  and  Other  Poems 
(i.S6j);  and  Letters  of  Life  (1S66),  gi\'inR  an  account  of  her 
career.  She  was  one  of  the  most  |x)pular  wTi'.i  r?.  of  her  day. 
lioth  in  America  atid  in  Kngiand.  and  w.ts  called  "  the  .American 
Hemans."  Her  wriiings  were  rhararteri/.ed  by  fluency,  grace 
and  quiet  reflection  on  nature,  domestic  and  religious  life,  and 
philanthropic  questions;  but  they  were  too  often  sentimental, 
didactic  and  conunooplaoe  to  have  much  literary  value.  Some 
of  bcrblank  vefMaadpiCtUiCSof  nature  suggest  Bryant.  Among 
bernoitaaccenfal  poems  ave"  Miagaia  "and  "  Indian  Names." 
Thraughout  her  life  she  took  an  active  interest  in  pfailantbrai^ 
and  edwational  woric 

lieintD  {SigitrBr)  or  SixoTsno  (It  H.  G.  S^jO,  <he  bero  of 
the  Sibelungrnlied,  and  of  a  number  of  Scandinavian  poems 
included  in  the  older  Eida,  as  wdl  aa  of  tbe  prose  V^sunga 
Stgt,  wUcb  it  baaed  upon  tbe  latter.  AceonUng  to  botb  the 
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German  and  Scandinavian  authoriticslw  WM  the  son  of  a  certain 
Signiundr  (Sicgmund),  a  Idog  in  ihe  Netherlands,  or  the  "  Luid 
«i  ihe  Fraikks."  The  exploits  of  this  Sigmundr  and  his  eider 
sons  Sinfiotli  and  Helgi  form  the  subject  of  the  earlier  parts  of 
Vdhuttga  Saga,  and  Sicgmund  and  Fitcla  (i.e.  Sin£utli)  are  also 
OMaltopert  ia  the  Antlofieiwi  pocn  Btawu^.  According  to 
the  Scudinavfaii  stay  Stpnmdr  tmt  ridn  hi  battle  before  the 
bifth  «f  ^ind,  but  the  GerOMIl  Moiy  inakcs  him  survive  his 
ton.  Sigunl  acquired  great  fame  and  riches  by  slaying  the 
dragon  F&fnir,  but  the  cUef  interest  of  the  story  centres  round 
his  connexion  with  the  court  of  the  Burgundian  king  Gunnar 
(Gunther).  He  married  Gui'irun  (RriL-nihiUi),  the  sister  of  that 
king,  and  won  for  hii:i  by  a  stratagem  ilie  Hand  of  the  Valkyrie 
Brynhildr,  with  whom  he  had  himself  previously  exchanged 
vows  of  love.  A  quarrel  arose  between  Brynhildr  and  Gui3run, 
in  the  course  of  which  the  former  learnt  of  the  deception  which 
bad  been  practised  upon  her  and  this  led  eventually  to  the 
murder  of  Sigurd.  According  to  the  Scandinavian  version 
he  was  slain  by  his  brother-in-law  Guttorm,  according  to  the 
German  venioD  by  the  knight  Hagen.  Gunther's  brothers 
were  subsequently  ^ain  while  visiting  Atli  (Etzcl),  who  n*rried 
Gudrun  after  Signrd's  death.  According  to  the  Gennu  story 
they  were  killed  at  the  instigation  of  Kiiemhild  in  MVOta  for 
Siegfried.  The  Scandioavhtt  ttakn  flf  th»  itoiy  attimutcs 
the  deed  to  Atli'a  lust  for  fold. 

The  atory  ol  Sigud  bis  given  iIh  to  man  ditcuiiiOB  than  My 
other  tubject  connected  with  the  Teutonic  henric  ace.  Like 
Achilla  he  is  represented  as  the  perfect  embodiment  eC  the 
ideals  of  the  race,  and,  as  in  the  case  of  the  Greek  hero,  it  is 
Ctistomary  to  regard  his  personality  and  exploits  as  mythical. 
There  is  no  question,  however,  that  tlie  Hurgundian  king  who 
is  s.aid  to  have  been  his  brother-in-iaw  was  an  historical  i>erson 
who  was  slain  by  the  Huns,  at  the  time  when  the  Burgundian 
kingdom  was  overthrown  by  the  latter.  Sigurd  himself  is  not 
mcr.lioneii  1))'  any  contemporary  writer;  but,  apart  from  the 
dragon  incident,  there  is  nothing  in  the  story  which  alTords 
sufficient  justification  for  regarding  his  personality  as  mythical. 
Opinions,  however,  vary  widely  as  to  the  precise  pro[iorlions 
of  history  and  hction  which  thie  sloiy  cmitrins.  The  story  of 
Si^ii^  in  Richard  Wagner's  famous  opera-cyde  Der  Sing 
itr  Nibdiim§m  ia  mainly  taken  from  the  northern  version;  but 
many  featam*  especially  the  characterisation  of  Hagen,  are 
borwwed  fan  the  Gernan  stoiyi  ea  ie  eleo  the  efuode  of 
Siegfried's  mnrder  hi  the  fonat. 

See  N»BLiiifGnn.no  and  also  R.  Hdnad,  "  Ober  die  Nibc- 
lungensane."  in  Sitiungsberithu  der  K,  Aka^emtt  der  Wissemchafun 
(Vienna,  18S5);  H.  l.ichtcnIxTKer.  Le  Pohnt  et  la  lrs,rndf  det  ffibe- 
lungen  (Paris,  I  'kji ,  ,  B.  Symons,  "  lIclHcnsagc  "  in  H,  I'  l  •'.'■^Oruniiriss 
der  germ.  Philolo)-ie.  \.A.  iii.  iStrassburR,  n^otii;  .inJ  iv,  C.  Hour, 
UHtersuchungen  uber  den  Vrsprung  tuid  dte  EntwtciiuHg  der  ^^^be- 
teflimiiS|t(HaUeii906).  /UaoT.Aoeiiag.iWMiHvm<((/(ioo7). 

(P.  G.  M.  B.) 

SIOUROSSON,  j6n  (1811-1S79),  Icelandic  statesman  and 
man  of  letters,  was  born  ia  the  west  of  Iceland  in  181 1.  He 
came  of  an  old  family,  and  received  an  excellent  education. 
In  i8jO  he  was  secretary  to  the  bishop  of  Iceland,  the  learned 
Stetngrimr  J^nsson.  In  1833  he  went  to  the  university  of 
Copenhagen  and  devoted  himself  to  the  study  of  Icelandic 
history  and  Literature.  His  name  soon  became  prominent  in 
the  learned  world,  and  it  may  safely  be  said  that  most  of  hia 
hiatatical  works  and  Us  editfcma  of  lodiHidk.daasies  have  never 
been  smpaaaed  for  aatte  criticism  aad  mintite  painstaking. 
Of  these  we  may  mention  Liptpmmiitiat  og  Ligmanna  d 
Iikaii  ("  Speakers  of  the  Law  and  Law-meo  in  Iceland  ") ; 
Us  edition  of  Landndma  and  other  sagas  in  l^endinga  Sogvr, 
i.-iL  (Copenhagen,  1843-1847)  ,  the  br^i-  collection  of  kelaudic 
laws  edited  by  him  and  Oddgeir  Sictihuii-sen;  and  last,  not  le.ast, 
the  Diplomclarium  Isiandu  um,  which  .uiir  his  di-iuh  wa.i  con- 
tinued by  others.  But  although  hr  was  one  ot  the  greatest 
scholars  Iceland  lias  produced,  he  was  ^t  ill  Kfealer  as  a  politician. 
The  Danish  rule  had,  during  the  centuries  following  t  he  Reforma- 
tion, gradually  brought  Iceland  to  the  verge  of  economic  ruin; 
the  ancient  Parliament  ot  the  island,  which  had  degenerated 


to  a  mere  shadow,  had  been  abolished  in  1800;  all  the  revenue 
of  Iceland  went  into  the  Danish  treasury,  and  only  very  small 
sums  were  speitt  ior  the  good  of  the  iilaiid;  but  worst  of  all 
was  the  notorious  monopoly  which  gave  away  the  whole  trade 
of  Iceland  to  a  single  Danish  trading  company.  This  monopoly 
had  been  abolished  in  vflfj,  and  the  trade  had  been  dedentd 

f»—  to  ■«  I^At  mMjfm^  W  ftarrif  By  thm  tiA  awTgtmWt 

was  continued  under  diigttlaed  forms.  Jte  Sigureiaoa  b^pa  a 
hard  struggle  against  the  DaoiBh  government  to  obtain  a  nfcm. 
In  1854  the  trade  of  Iceland  was  declared  free  to  all  nations.  Ia 

1840  the  Althing  was  re-established  as  an  advisory,  not  as  a 
legislative  body.  But  when  Denmark  gut  a  free  constitution 
in  which  had  no  legal  validity  in  Iceland,  the  island  felt 

justified  in  demanding  full  home  rule.  To  this  the  Danish 
government  was  vehemently  opiK^ed;  it  convoked  an  Icelandic 
National  .Assembly  in  1851,  and  brought  before  that  body  a 
bill  granting  Iceland  smali  local  liberties,  but  practically  incorpor- 
utinR  Iceland  in  Denmark.  This  bill  was  indignantly  rejected, 
and,  instigated  by  J6n  Sigurdsson,  another  was  demanded  of 
far  more  liberal  tendencies.  The  Danish  governor-general  then 
dissolved  the  assembly,  but  J6n  Sigur&saon  and  all  the  members 
with  him  protested  to  the  king  against  these  unlawful  proceedings. 
The  struggle  continued  with  great  bitterness  on  both  sides, 
but  gradually  the  Danish  government  was  forced  to  grant  many 
important  refonoa.  High  acfaools  were  est  ahtishwl  at  Reyitjavik, 
and  efforts  made  to  beltac  the  trade  end  fuming  of  tiw  country. 
In  1S71  the  Danish  pediement  (Kikadag)  passed  a  law  defining 
the  political  position  of  Icdud  in  the  Danbh  monarchy,  which, 
though  never  recognized  as  valid  by  the  Icelanders,  became 
dr  facto  the  base  of  the  political  relations  of  Iceland  and  Denmark. 
.\t  last,  in  \.  'A  I  i.  ii  Klri^  Christian  IX.  visited  IceUmd  at  the 
fcitiv.-il  coirinnmoraimg  the  millenary  of  the  coloni/ation  of 
Iceland  from  Norway,  he  gave  to  the  country  a  Constitution, 
with  full  home  rule  in  all  internal  matters.  An  immense  victory 
was  gained,  entirely  due  to  Jon  SigurSsson,  whose  high  jjcrsonal 
qualities  had  rallied  all  the  liation  round  him.  lie  was  a  man 
of  fine  appearance,  with  an  eloquence  and  diplomatic  gifts  such 
as  no  others  of  his  countrymen  possessed,  and  his  utuclfish  love 
of  his  country  made  itself  felt  in  almost  every  branch  of  Icelandic 
life.  Recognizing  the  value  of  an  intellectual  centre,  he  made 
Reykjavik  not  only  the  political,  but  the  spiritual  capital  of  Iceland 
by  removiog  ell  the  chief  institutiona  ii  learning  to  that  city; 
he  wse  the  eoul  of  mniqr  literary  end  poKtisnl  sodedes,  and  the 
chief  editflx  of  the  JVyF4(a(jri(,wfaich  has  done  man  than  any 
other  Icdandic  periodical  to  promote  the  cnnse  of  civilization 
and  progressinlceland.  After  Iceland  had  got  liome  rule  in  1 874, 
the  grateful  people  showered  on  J6n  Sigur&sscm  all  the  honours 
it  coul  l  li.'sl  i)-.v.  Ill-  'ivi'd  thi'  greater  part  of  his  life  in  Copen- 
hagen, and  ilieii  there  in  uS-y;  but  his  body,  together  with  that 
of  his  wife,  Ingibjorg  Einarsduttir,  whom  he  had  married  in 
1S45,  .and  who  survived  him  only  a  few  days,  was  taken  to 
Reykjavik  and  piven  a  public  funeral.  On  bis  nioiiutiieiit  was 
placed  the  inscription;  "  ihe  beloved  son  ot  Iceland,  her 
honour,  sword,  and  shield  "  (S.  Ui..) 

SIGWAHT,  CHRISTOPH  WILHELH  VON  (1789-1844), 
German  philosopher,  was  born  at  Remmingsheim  in  WUrttem- 
berg,  and  died  in  Stuttgart.  He  became  professor  of  philosophy 
at  Tiibingcn,  and  wrote  numerous  books  on  the  history  of 
phihMophy:— dm  ZmMmmdmn  d*s  Sfimmimmt  mit 
in  f^HmamuOm  FkBu§^ (iSid);  HmlktAm  York$tm§m 
Hhtr  dk  InOt  (181S,  srd  ed.,  i835>;  Dv  Sfbuatmut  (lfl39)i 
nadCaeUdiUier  PkaM0pkU(t&u)- 

His  son,  Chsistoph  von  Sigwabt  (1S30-1894),  after  acowse 
of  philosophy  and  theology,  became  professor  at  Blanbeuren 
(rSsQ),  and  eventually  at  Tiil  iti^'t:i.  in  iSfjj,  His  principal 
work,  Lo^il:,  published  in  1.S7  5.  takes  an  imponan'.  place  among 
recent  contributions  to  logical  theory.  In  the  t>re:ace  to  the 
fir.st  edition,  Sigwart  rxpl.iin.H  that  he  inakcs  no  attempt  to 
appreciate  the  logical  theories  of  his  predecessors;  his  intention 
was  to  construct  a  theory  of  logic,  complete  in  itself.  It  re- 
presents the  results  of  a  long  and  careful  study  not  only  of  German 
but  also  of  English  logicians.   In  1S95  an  F.nglish  translation  by 
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H.  Dendy  was  published  in  London.  Chapter  v.  of  the 
Mooad  volviM  h  mprdaily  iBMNfting  to  Englah  tJuBkoi  m 
CMftntng  ft  pniMad  »rwmtnit!nn  of  the  LidMtii»  thmia 
of  Baeoa*  J.  S.  Mill  and  Hiinw.  ABiong  Us  other  WMtha  ate 
SpiHtmu  mm  tiMiMir  TraJUat  ttm  Cett,  dem  Mensekt*  imd 
dtsstn  GMMli^itU  (t86fi):  KMmSchriJUn  (1881);  Vorfragen 
der  ESkik  (18S6).  The  KUine  Sckriften  conUins  valuable 
criticisms  on  Paracrlsus  and  Bruno. 

SIOYNNAE  {Xiyvvyai,  ^iyivvoi),  an  obscure  [x-ople  of 
antiquity.  They  arc  variously  located  by  ancient  au'Jujrs. 
According  to  Herodotus  (v.  9),  they  dwelt  bf>ynnd  the  l).irml>c. 
and  their  frontiers  Mtcndcd  almost  .as  f-ir  .is  the  Eneii  on  the 
Adriatic.  Their  horses  (or  rather,  ponies)  were  small,  with  shaggy 
lone  hsir,  not  strong  enough  to  carry  men,  but  very  speedy  when 
driven  in  harness.  The  people  themselves  wore  a  Nledic  costume, 
and,  according  to  their  own  account,  were  a  colony  of  the  Medcs. 
Strabo  (xi.  p.  5^0),  who  places  them  near  the  Caspian,  also  speaks 
of  their  ponies,  and  attributes  to  them  Persian  customs.  In 
Apollooius  RhmUus  (iv.  320)  they  inhabit  the  shores  of  the 
Eiudne,  not  hx  tnm  the  mouth  of  Uie  Danube. 

The  statement  at  to  th«r  Medic  origin,  regarded  as  incompre- 
hcanble  by  Herodotus,  i>  doubtfully  cx|>1,uiifi!  by  K.iwIiriMin  as 
indicating  that  "  the  Sigynnac  retained  a  better  reeoUcction  than 
other  European  tribes  ol  their  migrations  westward  and  .\r>an 
origin  ";  K.  W.  Macan  (on  Herod,  v.  9)  auggests  that  it  may  be  due 
to  a  con(u«ion  with  the  Tbradan  Macdi  (MchM).  If  the  Uwt  para- 
graph in  Herodotu*  be  genuine,  the  Ligves  who  lived  above  Maatiliu 
called  traders  Sigynnac,  while  amoo^  the  Cypri.m't  the  word  meant 
"  siwars."  The  simil.irity  between Sigynnae  ami  /ijeunL-r  is  obvious, 
and  it  has  been  suppnited  that  they  were  the  iorcfathcrs  of  the 
modem  gipsies.  According  to  J.  L.  Nlyren,  the  Si|f>'nnaco(  Herodotus 
were  "  a  people  widely  spread  in  the  Danubic  basin  in  the  sth  century 
B.C.,"  probably  identical  with  the  Secjuani,  and  connected  with  the 
iron-working  culture  of  Hsllitattp  which  produced  a  narrow-bladed 
throwine  spear,  the  tityntia  ■pear  (see  notice  of  "  Anthfopological 
KssavA '  in  Clasiical  Review,  November  1908). 

SIKH,  a  member  of  the  Sikh  religion  in  India  (see  Smuu). 
The  wwd  Sikh  literally  means  "  kamer,"  "  disciple,"  and  was 
the  aame  given  by  the  fint  gnu  Nanak  to  his  foUowcts.  The 
akhs  am  divided  into  two  daiHss,  Sahijdhail  end  Kcaadhari. 
The  former  wewaoaanedfian  liviiigsteaae  and  the  latter  fhNB 
wearing  long  hair.  Both  obey  the  groeralioinnctloas  of  the  Sikh 
gurus,  but  the  Sahijdhari  Sikhs  have  not  accepted  the  pakul 
or  baptism  of  Guru  Govind  Singh,  and  do  not  wear  the  distin- 
guishing habi'iri'.en"?  of  the  Kesadhari.  '.".lio  .ire  the  h,ipti?eil 
Sikhs,  also  called  ISinghs  or  lions.  Their  ni».!  inKuishm^  habili- 
ments arc  long  hair  wound  round  a  small  dagger  and  bearing  a 
comb  inserted  in  it,  a  steel  bracelet  and  short  drawers.  Neither 
the  S.ihijiihnri  nnr  the  Kesadhari  .Sikhs  may  smoke  tobacco  or 
drink  wine.  The  prohibition  of  wine  is,  however,  generally  dis- 
regarded except  by  very  orthodox  SikJu. 

In  the  census  of  1901,  the  number  of  Sikhs  in  the  Puiyab 
•ad  North-Westem  Provinces  was  returned  as  3,i3o,987,aha«ing 
an  increase  of  13-9%  in  the  decade;  but  these  figures  are  not 
altogether  reliable  owing  to  the  difficulty  of  distinguishing  the 
Sahj^rthari  from  the  Kewdhaii  Sikhs  and  both  from  the  Hindus. 
A  Biaa  b  not  hom  •  SIb^  hut  heooaaes  80  by  baptism,  the  water 
of  which  k  called  anr«  or  Mcttf.  ItiepaaHhlethatoMbNther 
may  be  a  Hindu,  whOe  aaoAer  la  a  ttue  Skh. 

The  Sikhs  are  principally  drawn  from  the  Ann,  JaA  and 
Ramgarhia  tribes,  but  any  one  may  become  a  ^kh  by  accepting 
the  Sikh  baptism.  The  Aroras  are  generally  merchants  or  petty 
dealers.  The  Jats  are  agriculturists  variously  described  as 
Scythian  immigrants  and  as  descendants  of  Rajputs  who  immi- 
grated to  the  I'unjab  from  central  India.  They  are  of  a  tougher 
fibre  than  the  Aroras;  sturdy  iind  sell-rcii.ii-.t,  slow  to  5]>cak  but 
quick  to  strike.  The  Ramgarhias  are  principally  mechanics. 

To  the  temperament  of  the  Jat,  the  Arora  and  the  Ramgarhia 
Sikh  add  the  stimulus  of  a  militant  religion.  The  Sikh  is  a 
fighting  man,  and  hn  best  qualities  are  shown  in  the  army, 
which  is  hb  natural  profession.  Hardy,  brave  and  slow-witted, 
obedient  to  disd|iluM,  attached  to  Ua  officen,  he  makes  the 
finest  soldier  of  the  East.  la  victoy  he  retains  his  steadiness, 
and  in  deCeat  he  wfll  die  at  hb  poet  rather  than  jddd.  Inpeaoe 
time  he  shows  a  decided  foodaess  for  mosey,  and  win  go  wherever 


it  is  to  be  earned.  There  are  some  30,000  Sikhs  in  the  Indisa 
amy,  and  the  sett  Is  cheriihed  by  the  uilitaiy  awthnrirtfa,  who 
ioBirt  ea  al  laendle  takiag  the  #aM  or  Skh  baptin.  Maay 
Sikhi  are  abo  to  he  fcond  in  the  aative  ie|iaientt  of  east 
and  central  Afiica  and  of  Oydteahad  in  the  Deooaa,  and  th^ 
compose  a  peat  part  ol  the  poHoe  lane  in  the  treaty  poru  of 
China.  (M.M.) 

SIKHISH,  a  religion  of  India,  whose  followers  (Sikhs)  are 
principally  found  in  the  Punjab,  United  Provinces,  Sind,  Jammu 
and  Kashmir.  Sikhism  was  founded  by  Nanak,  a  Khatri  by 
caste,  who  was  born  at  Talwandi  near  Lahore  in  a.d.  ntq,  and 
after  travelling  am:  prrarhing  throughout  a  great  part  of  soulhcm 
Asia  died  at  Kartarpur  in  Jullundur  in  1539.  He  was  succeeded 
by  nine  guma,  great  teadm  or  head  prints,  whoae  dates  are  a* 

follows:  - 


1,  Nanak 

2.  Angad 

J.  Amar  Das 
4.  Ram  Das 
^  Aijan .  . 
Nanak, 


A.D. 

'469-1 5.^9 


A.D 
I606-I 


6.  Har  Govind. 

7.  Har  Rai 
».  HarKriafaan 

t&  Govwd  Siagh  M79-t]«i 


1615 
1645-KS61 
iciSi-1664 


with  cemnonisl  aad  social  restrictions,  sod  both  rebefled  egafaut 

the  tyranny  of  the  priesthood.  The  tendency  of  each  religion 
was  to  quietism,  but  their  septarate  doctrines  were  largely  in- 
nucnrt'd  Viy  the  s-.jrTcuindiiigs  n-  'Jieir  founders.  Buddha  lived 
in  the  centre  of  Ilinriu  India  and  among  the  many  gods  of  the 
Brahmaiis,  These  he  rejected,  he  knew  of  nought  else,  and  in 
his  theological  system  there  was  found  no  place  for  divinity. 
Nanak  w^as  born  in  the  province  whfch  then  formed  the  borderland 
between  Hinduism  and  Islam.  He  taught  that  there  was  one 
God;  but  that  God  was  neither  Allah  nor  Ram,  but  simply  God; 
neither  the  special  god  of  the  Mahommedan,  nor  of  the  Hinda, 
but  the  God  of  the  universe,  of  all  mankind  and  of  all 
Starting  from  the  imity  of  God,  Nanak  and  his 
rejected  the  idols  and  incarnations  of  the  Hindus,  aad  «a  the 
ground  of  the  equali^  of  aO  men  i^jerted  also  the  system  of 
caste.  The  doctiiBeaalSUiiaB  at  IM  forth  bthe&aMlh(f.«.} 
are  that  it  proUUts  hklatiy,  hypocriiy,  daaa  achalvaneiB, 
the  conciematloa  of  widows,  the  immurement  of  women,  the  nee 
of  wine  and  other  intoxicants,  tobacco-smoking,  infantidde, 
slander  and  pilgrimages  to  the  sacred  rivers  and  tanks  of  the 
Hindus;  and  it  inculcates  loyalty,  gratitude  for  all  favours 
received,  philanthropy,  justice,  impartiality,  truth,  honesty  and 
all  the  moral  and  dotiie-slic  virtues  upheld  by  Christianity. 
Sikhism  mainly  ditTers  from  Christianity  in  that  it  incukales  the 
transmigration  of  the  soul,  and  adcpts  a hdief  in ptodertinatioBf 

which  is  universal  in  the  East. 

The  Sikh  religion  did  not  reach  this  full  development  at  once, 
nor  was  the  first  of  the  gurus  even  the  first  to  feel  dissatisfaction 
with  the  existing  order  of  things.  Ideas  of  revolt  and 
reform  of  decadent  systems  are  always  in  the  air,  it 
may  be  for  centuries,  until  some  one  man  bolder  than  oum, 
the  icBt  iitaadf  oat  to  ^ve  tbcu  free  esprcseioaj  aad 
aajcha  the  B^tistpBeBadedJiBBuaChiiMt,  BO  Waaakwaa  preceded 
by  several  nfbrmcis,  wfaoae  wiitiags  are  incecporated  ia  the 
Graatt  itaett.  The  dilaf efthwe  rttonwrsare  Jaider,  Remenaad 
aad  Katnr.  Jaidev  is  better  known  sa  the  author  of  the  f^lit- 
gpbind,  which  was  traoslated  by  Sir  Edwin  Arnold,  than  as  a 
religious  reformer;  but  in  the  Adi  Grc.n'h  :ire  found  two  hymns 
of  his  in  the  Prakrit  language  of  the  lime,  in  which  he  represents 
Crod  as  distinct  from  nature,  yet  everywiu  re  present.  He  taught 
at  the  end  of  the  nth  century  A,n.  that  the  practice  of  yog, 
Saeritkes  and  austerities  was  as  nothing  in  lomiiarisxin  with  the 
repetition  of  God's  name,  and  he  inculcated  the  worship  of  God 
alone,  in  thought,  word  and  deed.  What  was  worthy  of  worship, 
he  said,  he  had  worshipped;  what  was  worthy  of  trust  he  hsd 
trusted;  and  be  had  beeooM  bleaded  with  God,  aa  water  blends 
with  water. 

Jaidev  was  succeeded  by  numerous  Hindu  saints,  who  per- 
ceived that  the  superstitions  of  the  ate  only  led  to  qwitual 
Of  tbcio  saints  Hanwrnand  waa  one  «f  the  meat 
He  Kved  at  the  end  of  the  14th  and  baginuBg  of 
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the  15th  centuries,  and  during  a  vnit  to  Benares  he  renounced 
■one  of  Uie  social  and  caste  observances  of  the  Hindus,  called  his 
disdpka  the  Ubcnted,  aad  frmi  them  from  all  tcstxictioos  in 
citing  Mwisl  intcrainmci*  y^H'  'immimBil  idolatiy 
th«  litiHJiitk  pncticct  of  th»  Sodoi.  He  mi  ban  ajd.  13/96, 
•ad  according  to  the  legend  was  the  son  of  •  vk|b  wfatow*  w 
the  result  of  a  prayer  offered  for  her  by  Ramanand  bi  ignorance 
of  her  status.  Thus  it  will  be  seen  that  the  doctrines  of  these 
carijr  reformers  contained  the  germs  of  the  later  Sikh  religion. 

Nanak  seems  to  have  been  produLLd  by  the  ■■-iitr.c  \  clic  wave 
oi  reformation  as  fourteen  years  later  gave  Martin  Luther  to 
Europe.  He  taught,  "There  is  but  one  God,  the 
Creator,  whose  name  is  true,  devoid  of  fear  and  enmity, 
immortal,  unborn  and  self -existent,  gre.it  iini  bounli 
foL"  He  held  that  the  wearing  of  religious  garb,  praying  and 
practising  penance  to  be  seen  of  men,  only  produced  hypocrisy, 
aad  that  those  who  went  on  pilgrimages  to  sacred  streams, 
thongh  they  might  cleanse  their  bodies,  only  increased  their 
nenUl  impurity.  He  pointed  out  that  God  "  before  all  temples 
pirefers  the  upright  heart  and  pure,"  and  muit  be  iraiBlii|iped  in 
tfUt  and  in  tnith,  and  not  with  the  idolatmia  acooMiriea  of 
inotme^  enndnl  'wwd  and  bimt^Snin^  He  ebniRled  caete 
diMinctlnMi  end  tam^  In  ap|MMitfc»  to  ancient  wiithigi  that 
every  man  bad  (be  eternal  li^t  of  teardiing  for  divine  luow- 
ledge  and  worshipping  his  Creator.  This  doctrine  oC  phflonpllk 
quietism  was  common  to  his  successors,  until  in  the  time  of  the 
sixth  guru,  Har  Govind,  it  was  found  ncccswary  to  support  the 
separate  existence  of  Sikhism  by  force  of  arms,  and  this  led  to  the 
militant  and  political  development  of  the  tenth  and  must  power- 
ful of  the  gurus,  Govind  .Singh.  The  Sikhs  of  to-day,  though  they 
all  derive  primarily  from  N.ir..ik,  .irc  only  recognized  as  Singhs  or 
real  Sikhs  when  they  accept  the  doctrines  and  practices  of  Guru 
Govind  Singh. 

Nanah's successor,  Angad,  was  bom  in  a.d  x  504 and  died  in  1 5 5  3 . 

a  Khatri,  and  was  chosen  by  Guru  Nanak  in  preference 
tohisownaons.  The  legend  of  his  dioice  is  that  Nanak 
with  his  followers  was  going  00  a  journey,  when  they 
Mw  the  deed  body  «t  a  naa  lyiBC  by  the  wanide. 
Nnnk  nU,  "Ye  iriw  trait  u  me  ent  sf  tbb  food."  AD 
heiitated  save  Angad  (or  own  body),  who  knelt  and  uncovered 
the  dead,  but,  behold,  the  corpse  bad  disappeared,  and  a  dfah  of 
■acred  food  was  found  in  its  pUce.  The  guru  embraced  his  faith- 
ful follower,  saying  that  he  was  as  himself,  and  that  his  spirit 
should  dwell  within  h:m.  Thenceforward  the  Sikhs  believe  the 
spirit  of  Natuik  to  have  been  incarnate  in  each  succeeding 
guru.  Little  is  known  of  the  ministry  of  Angad  c.xrcpt  that  he 
committed  to  writinR  much  of  what  he  bad  heard  about  Guru 
Niniik  .iH  well  as  sottie  dcvotioQL'ii  observationBof  UaowB|  vUch 
were  afterwards  incorporated  in  the  Granth. 

Angad,  like  hLs  predecessor,  postponed  the  claims  of  his  own 
sons  to  the  guruship  to  those  of  Amar  Das,  who  had  been  his 
faithful  servant.    Amar  Das  preached  the  doctrine 
of  forgiveness  and  endtmsce,  upheld  Guru  Nanak's 
abrogation  of  caste  diltinctio&s,  and  his  precepts  were 


Ammt 


implkmy  followed  by  hia  sncccwxi.  He  used  to  place  all  his 
Siui  aad  vidUn*  in  tout  and  cante  them  to  eat  toiether, 
Mt  msanxtiy, «•  b  tbe pnctice  el  the  BIwhia.  Be aald:  "Let 
00  eoe  be  pnind  of  liii  caite,  for  this  pride  of  caite  reanitetb 
in  many  risk  He  is  a  Brahman  who  knoweth  Brahma  (God). 
Every  one  prateth  of  four  castes.  All  are  sprung  from  the  seed  of 
Brahm.  Tht  whole  world  is  formed  out  of  one  clay,  but  the 
Potter  hath  fashioned  it  in  various  forms."  It  was  a  maxim  oi 
the  Sikhs  of  his  time:  "  If  any  one  treat  you  ill,  hear  it  If  you 
bear  it  three  times  God  himself  will  fight  for  you  am!  humble 
yotir  enemies."  Guru  Amar  Das  also  discountenanced  the 
practice  of  suttee,  saying:  "  They  arc  not  satis  who  bum  them- 
selves with  the  dead.  The  true  sali  is  she  who  dicth  from  the 
abock  of  separation  from  her  husband.  They  also  ought  to  be 
eniiikied  saA  who  abide  in  charity  and  contentment,  who 
mm  and,  when  lUng,  ever  ranembcr  their  lord."  Amar  Das 
waa  bom  in  AJk  1509  and  died  in  1574  after  a  minlitiy  of  twenty- 
two  and  a  half  yean. 


The  fourth  guru,  originally  called  Jetha,  was  attracted  to  the 
third  guru  by  hk  reputation  for  sanctity.  He  became  the  servant 
of  Anar  Dm,  bdped  in  the  public  Ul^tn,  •haupooed 

his  master,  drew  water,  farau^t  fhvmod  from  the   

forest,  and  helped  in  the  cicavatioo  of  a  wdl  wUdi 
ASMT  Das  was  constructing  at  Goindwal.  Jetha  was  of  such  a 
■id  temper  that,  even  if  any  one  spoke  harshly  to  him,  he  would 
endue  it  and  never  retaliate.  He  became  known  as  Ram  Das, 
whidl  means  God's  slave;  and  on  account  of  his  piety  and  devo- 
tion Amar  Das  gave  him  hi-s  (lau>;litcr  in  marriage  and  made  him 
his  successor.  Ram  Das  is  amongst  the  most  revered  of  gurus, 
but  no  particular  innovation  is  a.'^rribcd  to  him.  He  founded, 
however,  the  golden  temple  of  Amrit.sar  in  .\.D.  is77,  which  has 
rtnuiiiied  ever  siiire  the  Leiilrc  of  the  Sikh  reli>;ious  worship. 
From  thi.s  time  onward  the  office  of  guni  bec.inie  hereditary,  but 
the  practice  of  primogeniture  was  not  fallowed,  each  gum 
selecting  the  relative  who  seemed  most  fitted  to  succeed  him. 

Ran^  Das  himself,  finding  his  eldest  son  Prithi  Chand  worldly 
and  disobedient,  and  his  second  unfitted  by  his  too  retiring 
disposition  for  the  duties  of  guru,  appointed  his 
third  son,  Aiju,  to  HiooeedhnB.  Whca  Piithi  Chand  ^ 
tcprescntcd  that  be  cn^  to  have  reoaived  the  tnibaa 
bound  on  Guru  Aijaa'b  bend  in  token  of  suofsaion  to  Ua  father, 
Arjan  meekly  handed  it  to  Urn,  witboat,  however,  bettowing 
on  him  the  guruship.  The  Sikhs  themselves  soon  revolted  against 
the  exactions  of  Prithi  Chand,  and  prayed  Arjan  to  assert  himself 
else  the  seed  of  the  'I'riie  Nam^e  would  periih.  It  was  Guru 
.■\rjan  who  rompiled  the  i'^ranih  or  Sikh  Bible,  out  oi  his  own  and 
his  predecessors'  compositions.  On  this  account  he  was  accused  of 
deposing  the  deities  of  his  country  and  substituting  for  them  a 
new  divinity,  but  he  was  acquitted  by  the  tolerant  Akbar.  When 
.\kbat,  however,  was  succeeded  by  Jahaagir  the  guru  aided  the 
latter's  son  Khuaru  toescape  with  a  gift  of  money.  Onthisaccount 
his  property  was  confiscated  to  the  state,  and  he  was  thrown 
into  rigMous  imprisonment  and  tMtUfad  to  deaUi.  Arjan  saw 
clearly  that  it  was  impossible  to  preserve  his  sect  without  idne 
of  arms,  and  one  of  his  last  injunctions  to  his  son  Har  Govind 
waa  to  sit  fully  armed  on  his  throne  and  maintain  an  amy  to  the 
bcitof  Uabaky.  Hda  wna  the  tmnhigiMiihit  fa  the  bhtwy  of 
the  Sikhs.  Hitherto  thqr  bad  been  merely  an  insignSI 
religious  sect;  i>ow,  stilliileted  by  persecution,  they 
a  militant  and  political  power,  to  the 

rulers  of  the  country. 

When  Har  Govimi  was  installed  as  guru,  Rhai  Budha,  the  aged 
Sikh  who  performed  the  ceremony,  presented  him  with  a  turban 
and  a  necklace,  and  charged  him  to  wear  and  preserve 
them  as  the  founder  of  his  religion  had  done.  Guru 


Onvftap 


Har  Govind  promptly  ordered  that  the  articles  should 
be  relegated  to  his  treasury,  the  museum  of  the  period.  He  said: 
"  My  necklace  shall  be  my  sword-belt,  and  my  turban  shall  be 
adorned  with  a  royal  aigrette."  He  then  sent  for  his  bow, 
quiver,  arrows,  shield  and  sword,  and  arrayed  himself  in  martial 
style,  so  that,  as  the  Sikh  chronicler  states,  his  splendour  shone 
like  the  sun. 

The  fint  four  gurus  led  simple  ascetic  lives  and  were  regardless 
of  wonflyaiaiin.  Gmm  Arjan,  who  was  ia  diaige  of  the  giett 
Sikh  tanqde  at  AmitaBr,  leccived  copioos  eteringi  and  beame 
a  BMB  of  wealth  and'inflneaoe,  wbflethcaortb  garubecBDea 
military  leader,  and  was  frequently  at  warfare  with  the  Mogd 
authorities.  Several  warrfors  and  wrestlers,  hearing  of  Guru  Ibr 
Govind's  fame,  came  to  him  for  service.  He  enrolled  as  his  body- 
guard iifiy-two  heroes  who  burned  for  the  fray.  This  formed 
the  nucleus  of  his  future  army.  Five  hundred  youths  then  came 
to  him  for  enlistment  from  the  Manjha,  Doab  and  Malwa 
districts.  These  men  told  him  that  they  had  no  offering  to  make 
to  him  except  their  lives;  for  pay  they  only  required  instruction 
in  his  religion;  \nA  they  profcs-scd  themselves  ready  to  die  in  his 
service.  The  guru  gave  them  each  a  horse  and  live  weapons  of 
war,  and  gladly  enhsted  them  in  his  army.  In  a  short  time, 
besides  men  who  required  regular  pay,  hordes  gathered  round 
the  guru  who  were  satisfied  with  two  meals  a  day  and  a  suit  of 
ckithies  every  alz  meotha.  The  lighting  spirit  of  the  people 
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tn*  WiBwd  and  nttafied  by  the  spiiltiul  and  milituy  Inder. 

Hu  Govind  was  a  hunter  and  eater  of  fleih,  ud  encoanied  hb 

followers  to  cat  meat  as  giving  them  strength  and  daring. 
It  is  largely  to  this  practice  that  the  Sikhs  owe  the  superiority 
of  tht'ir  physique  over  their  surrourniing  Hindu  neighbours. 
The  rcpal  state  that  the  guru  adopted  and  the  army  that  he 
maintained  were  duly  reported  to  the  emperor  Jahangir. 

In  the  Autobiography  of  Jahangir  it  is  stated  that  the  guru 
was  imprisoned  in  the  fortress  ol  dwalior,  with  a  view  to  the 
realization  of  the  fine  imposed  on  his  father  Guru  Arjan,  but  the 
Sikhs  believe  that  the  guru  became  a  voluntary  inmate  of  the 
feltWM  with  the  object  of  obtaining  seclusion  there  to  pray  for 
the  emperor  who  had  been  advised  to  that  effect  by  his  Hindu 
astrologers.  After  a  time  Jahangir  died  and  was  succeeded  by 
Shah  Jahan,  with  whom  the  funi  was  constantly  at  war.  On 
tfam  Mparate  occadona  after  dopeiate  fij^Ung  he  defeated  the 

3d  tno|n  aent  againtt  him.  Uaiiy  lasends  are  told  of  hia 
tii7  pniwHB,  for  wUdi  thera  ia  no  space  In  tUa  tnmiBaiy. 
Ibe  gnnt  bcbn  bis  death  at  Kinttpiur,  on  the  mar^  of  the 
Sutkj,  tntnicted  his  grandson  and  ancocaaor,  Guiu  Ibr  Rai,  to 
retain  two  thousand  two  hundred nwnnted  aoldkfaevarivilhfaim 
as  a  precautionary  measure. 

Har  Rat  was  charged  with  friundsliip  fur  Dara  Shikoh,  the  son 
of  .Sh.ah  J.ihan,  and  also  with  preaching  a  religion 
distinct  from  Islam.    He  was,  therefore,  summoned  to 
Delhi,  but  instead  of  going  himself  he  sent  his  son 
Ram  Rai  and  shortly  afterward iBImL  Hiaminittiyifaainildbut 
won  him  general  respect. 

The  eighth  guru  was  the  second  son  of  Har  Rai,  but  he  died 
_  when  a  child  and  too  young  to  leave  any  mark  on 

history.   His  elder  brother  Ram  Rai  was  passed  over 
in  his  &vour  and  also  in  &voiir  of  tlie  aot  guiu  for 
havhig  altend  a  fine  of  the  GnmA  to  pleaaa  the  ctnpcfor 
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As  the  direct  line  of  funrarinn  died  ontirith&rKiMianj  the 
guruship  haifced  back  at  thb  point  to  Teg  Bahadur,  the  second 
stmof  KarGoWndaiidimdeof  HarRaL  TegBahadur 

was  put  to  death  for  refusal  to  embrace  Islam  by 
Aurangzeb  in  a.d.  1675.  It  is  of  him  that  the  legend 

is  told  that  during  his  imprisonment  :n  Delhi  he  was  accused  by 
the  emperor  of  looking  towards  the  west  in  the  direction  of  the 
imperial  zenana.  The  guru  replied,  "  Emperor  Aurangzeb,  I 
was  on  the  top  storey  of  my  prison,  but  I  was  not  looking  at  thy 
private  apartments  or  at  thy  queen's.  I  was  looking  in  the 
direction  of  the  Europeans  who  arc  coming  from  beyond  the  seas 
to  tear  down  thy  purdahs  and  destroy  thine  empire."  This 
prophecy  became  the  battle-cry  of  the  Sikhs  in  the  assault  on 
Delhi  in  1857. 

Teg  Bahadur  was  succeeded  by  the  tenth  and  moat  powerful 
,  his  son  Go\nnd  Singh;  and  it  was  under  him  that  iriiat 
had  sprung  into  existence  as  a  quietiat  eect  of  a  pudy 
religious  oatuie,  and  had  beoMne  a  miUtaiy  aociety 

 tec  seif -protection,  dewlopedlBteanatimial  mawneat 

whidi  was  to  nde  the  whole  of  northpweetem  bidia  and 
to  furnish  to  the  British  amt  thcfr  ttOttteit  «ld  noet  worthy 
opponents.  For  some  yeaia  after  \&i  father^  oecution  Govind 
Singh,  then  known  as  Gobind  Rai,  lived  in  retirement,  brooding 
over  the  wrongs  of  his  people  and  the  persecutions  of  the  fanatical 
Aurangzeb.  He  felt  the  necessity  for  a  Lar^;er  foilowinj;  and  a 
stronger  organization,  and  following  the  example  o!  his  Mahom- 
medan  enemies  us<d  his  religion  .-is  the  Iwisis  of  politic.il  power. 
Emerging  from  his  retirement  he  preached  the  Khalsii,  the 
"  pure."  and  it  is  by  this  name  his  followers  are  now  known. 
He,  like  bis  predecessors,  openly  attacked  all  distinctions  of 
caste,  and  taught  the  eqviality  of  all  men  who  would  join  him. 
and  he  instituted  a  ceremony  of  initiation  with  baptisntal  holy 
water  by  whidi  all  might  enter  the  Sikh  fraternity. 

The  higher  castes  murmured,  and  many  of  them  left  lum,  for 
lie  taught  that  the  Biabnumicid  threads  must  be  broken;  but 
the  lower  oiden  rejoiced  and  flocked  in  numbers  to  his  standartL 
ThcK  he  mqmed  with  niUtaiy  aidoor  in  the  hope  of  aocial 
freedom  and  of  national  Independence.  He  gave  tbem  outward 


of  their  faith  in  the  five 
iBod  hoaH 
Utkofatm^" 


win  aobeequently  he 
their  calling  by  the 
or  "  Boo  **  and  Iqr  the  wearing  of  steel,  and  be 

strictly  prohibited  the  use  of  tobacco.  The  following  are  the 
main  p<iints  of  his  teaching:  Sikhs  must  have  one  form  of 
inil  inn,  sprinkling  ol  water  by  five  of  the  faithful;  they  .should 
worship  itie  one  invisible  God  and  honour  the  memory  of  Guru 
Nanak  and  his  5Ui:rcs.s<irs;  their  watchword  should  be,  "  Sri  iruA 
guru  ji  kii  khaha,  sri  wah  guru  ji  ki  fatak  "  (Khalsa  of  God, 
viclory  to  Cii  i;  .  but  they  shoidd  revere  and  bow  to  nou|^ 
visible  save  the  Granih  Sahib,  the  book  of  their  belief;  they  should 
occasionally  Ixithc  in  the  sacred  tank  of  Amritsar;  their  locks 
should  remain  unslKum;  and  they  should  name  themselves 
sini^  or  Hons.  Arms  sliould  dignify  their  person;  ihcy  should 
ever  practise  their  use;  and  great  would  be  the  merit  of  thoaa 
who  fou|^t  in  the  van,  who  slew  the  enemica  of  their  lidth,  and 
who  fimpiired  not  although  oveqwimed  tyanpedornunihwa. 

The  idtgions  creed  of  Gum  Govnd  Singh  was  the  same  aa 
that  of  Guro  Nanak:  the  God,  the  tnm  and  the  GtonM  remained 
unchanged.  But  while  Nanak  Imd  snhetftuted  holiness  of  life 
for  vain  ceremonial,  Gum  Govind  Singh  demanded  in  ad<lition 
brave  deeds  and  zcaloiu  devotion  to  the  Sikh  cause  as  proof  of 
faith;  and  while  he  retained  hi-s  pn.dLi.es.sors'  altitude  towards 
the  Hindu  gods  and  worship  he  prcacheti  undying  hatred  to  the 
persecutors  of  his  religion. 

During  the  spiritual  reign  of  C.uru  (lovind  Singh  the  religious 
was  parti.Tlly  eclipsed  by  X'rx  rr;!ir,ti y  spirit.  The  Mahommcdans 
promptly  responded  to  the  challenge,  for  the  danger  was  too 
serious  to  be  neglected;  the  Sikh  army  was  dispersed  and  two 
of  Guru  Govind  Singh's  sons  were  murdered  at  Sirhind  by  the 
governor  of  that  fortress,  and  hLs  mother  died  of  grief  at  the  cruel 
death  of  her  grandchildren.  The  death  of  the  emperar  Aunngaeb 
brought  a  temporary  lull:  the  guru  assisted  AurangacM  tue- 
ftirrr.  PnhailiiT  ^hnh.  ind  -tit  hjinerif  mrt  hng  aftfr  nflssimhintfd 
atNanderintheltooGan.  AaaUthegaru'aionapwdeceBaedhim, 
and  aa  he  waa  dlaappafatted  in  his  envoy  Banda,  he  Idl  no  human 
succcsaor,  but  stated  the  gnmship  hi  the'C^aJill  StMb  and 
his  sect.  No  formal  alteration  has  been  made  in  the  Sikh  religion 
since  Guru  Govind  Singh  gave  it  his  military  organization, 
but  certain  mfKlifjcitions  have  t.Ll:rr  j.I.irf  .is  rlu-  rts-jlt  isf  time 
and  contact  with  Hinduism.  .After  tiiu  guru  s  (ieath  the  gradual 
rise  of  the  Sikhs  into  the  ruling  power  of  northern  India  until 
they  came  in  collision  with  the  British  arms  belongs  to  the 
secular  history  of  the  I'unjab  (q.v.). 

The  chief  ceremony  initiated  by  Guru  Govind  Singh  was  the 
Khanda  ka  Pahul  or  baptism  by  the  sword.  This  baptint  may 
iu>t  be  conferred  until  the  candidate  has  reached  an  age 
of  discrimination  and  capacity  to  remember  obligations, 
seven  years  being  fixed  as  the  earliest  age.  but  it  is  moaka. 
generally  deferred  until  manhood.  Five  of  the  initiated 
mnat  be  present,  aU  of  whom  should  be  learned  la  the  faith. 
An  Indian  sweetoieat  ik  ttlned  up  in  water  with  a  tnMdiBd 
awwd  and  the  novice  lepcntB  after  the  oflidant  the  artidea  of  Ua 
faith.  SoBBflf  the  wntiriftBprinkledon  Urn  five  tlnies,and  he 
drinks  of  It  five  tbMft  Jkom  the  pahns  of  Us  hands;  he  then 
pronooBces  Ae  Sikh  watdiword  given  above  and  promises 
adherence  to  the  new  obligations  he  has  contracted.  He  must 
from  that  date  wear  the  five  K's  and  add  the  word  sinph  to  his 
original  name.  The  five  K's  arc  (i)  the  kes  or  un(  11:  h  .ir  r,f  the 
w  hole  body,  (2)  the  kiuhh  or  short  drawers  ending  alxn  e  the  knee, 
(\)  the  hira  or  iron  bangle, (4)  tYxtkkanda  or  small  steel  dagger, (5) 
the  ihangii  or  romh.  The  five  K's  and  the  other  esoteric  observ- 
ances of  tlie  Sik-hs  mostly  had  a  utilitarian  purpose.  When 
fighting  was  a  part  of  the  Sikh's  duty,  long  hair  and  iron  rings 
concealed  in  it  protected  his  head  from  sword  cuts.  The  kaehk 
or  drawers  fastened  by  a  waist-band  was  more  convenient  and 
suitable  for  warriors  than  the  insecurely  lied  dhoii  of  the  Hindus 
or  the  lamia  of  the  Mahom  medan*.  So  also  the  Sikh's  physical 
strengUi  wan  jnaeaaed  by  tlie  uae  of  meat  and  avoidance  of 
tobacco.  Another  Sikh  ceremony  Is  the  kara  fankad  or  com- 
munion made  of  butter,  flour  and  sugar,  and  oonaecnted  with 
certain  scRmonica.  The  communicants  sit  round,  and  the  Aens 
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parskcd  if  then  distrihutcd  ccjually  to  aU  the  faithful  present,  no 
matter  to  what  casic  -Jil >  Ixlong.  The  object  of  tide  cemioBy 
is  to  aboliih  caste  distinctions. 
Then  may  be  said  to  be  three  (Icktccs  of  strictness  in  the 
of  the  Siiiha.  There  may  first  be  mentioned  the 
zealots  such  as  the  Akalis,  who,  though  generally 
quite  illiterate,  aim  at  obaerving  the  injunctions  of 
Guru  Govind  Slngiii  Kcondfy,  the  true  Sikhs  or 
Singhs  who  oliMmliiBordiBaiuiea,  such  aa  the  prohibi- 
tions of  cuttiiig  tho  hik  ud  tko  use  of  tobacco;  and,  thirdly, 
those  Sftht  who  «Me  pwfwihg  <tev«tioo  to  the  tenets  of  th* 
gams  are  alrooet  lodistingmshable  from  ordinary  Hindus. 
These  are  largely  Nanakpanti  Sikhs,  or  followers  only  of  Guru 
Nanak.  The  Nanakpanti  Sikhs  do  not  wear  the  hair  lonR,  nor 
use  liny  of  the  outward  signs  of  the  Sikhs,  though  llicy  reverence 
the  Cranlh  Sahib  and  above  all  the  niemurv  of  (heir  guru.  They 
arc  distingui5ihcH  from  the  Hindus  l.v  r.i:<  outward  Si|ll  HirWHW 
a  siii;ht  kixi! y  in  the  matter  of  casle  olwervanccs. 

Siklitsm  uitained  its  zenith  tinder  tlie  military  gonitis  <if 
Ranjit  Singh.  After  the  British  conquest  of  the  Punjab  the 
miUtary  spirit  of  the  SIkhs  remained  for  some  time  in  abeyance. 
Then  came  the  mutiny,  and  Silths  once  more  were  recruited  in 
numbers  and  saved  India  for  the  British  crown.  Peace  returned, 
and  duiiof  the  nest  twenty  or  twenty-five  >-ears  Sikhism  reached 
Its  lowest  ebb;  but  since  then  the  demand  for  Sikhs  in  the 


of  the  biditB  amy  and  faither  afield  has  lainehr 
lovlvod  the  isith.  The  estshlMiimwt  of  «agh  Sabhas,  of  SUA 
aowspopen,  ud  the  ^nesJ  of  cd»eatIi»]iswelBisdy  tended  in 
the  same  direction,  but  the  strict  ethical  code  of  Sikhlism  and  the 

number  of  its  obligatory  divine  services  have  caused  many  to 
fall  away  from  the  faith:  nor  does  the  austere  Sikh  ritual  appenl 
to  women,  who  g.  tvnilly  furfer  Hinduism  with  its  picturesque 
m.ltcrial  Wi>rshi[;i  ;:r.d  thi.:  brit;htness  of  its  innumerable  festivals. 
At  the  present  day  ihc  slrun^hold  of  Sikhism  Still  remains  the 
great  Phulkian  states  of  I'atiala,  Nabha  and  Jind  and  the 
annooading  districts  of  Ludhiana.  Lahore,  .\mrit.sar,  JuUundur 
and  Gujranwala.  In  these  states  and  districts  are  recruited 
the  suldiers  who  fonn  one  of  the  main  bulwarim  of  the  British 
empire  in  India. 

Krjr  .iiithorities  sec  Cur.ninsham,  History  of  Ike  Sikhs;  Sir  Lcpel 
CirilTin,  Uaharaja  Kanjil  Stn^h  ("  Rulers  of  India"  scries.  iSg'"' 
Falcon,  Hantihook  on  Sikhs  ;  iind  siK-cially  M.  Macauliffe,  The  Sikh 
RetttwH:  lis  Gurus,  Sacred  Wrilingt  and  Authors  (6  vols..  1909),  and 
two  lectures  before  the  United  Service  InatitntiMi  oi  InUa  on  "  The 
SiUi  Rdlnon  and  its  Advantages  to  tiw  State  "  aad  "  How  the  Sikha 
becemeaMmtant  Race.''  (M.M.) 

SIKH  WABI»  two  Indian  campaigns  fought  between  the  SiUis 
and  the  British,  which  lesnlted  in  the  mH^iest  and  aimeiatlen 

of  the  Punjab  (see  PtJN|AB). 

ir  .r  (1^4^-46).— The  first  Sikh  War  was  brought 
about  by  l!ic  insubordination  of  the  Sikit  array,  which  after  the 
death  of  Ranjit  Singh  became  uncontrollable  and  on  the  nth 
of  December  1S45  cro!ise<l  the  Sutlej,  and  \'irtually  declared 
war  upon  the  British.  The  British  aulhotiiics  had  foreseen 
the  outbreak,  and  had  massed  suiTicicnt  troops  at  Ferozcporc, 
Ludhiana  .xnd  Umballa  to  protect  the  frontier,  but  not  to  offer 
provocation.  So  complete  were  the  pretvamtions  for  advance 
that  on  the  12th,  the  day  after  the  Sikhs  crusicd  the  Sutlej, 
Sir  Hugh  Gough,  the  commander-in-chief,  marched  16  m.  with 
the  Umballa  force  to  Rajpura;  on  the  13th  the  governor-general, 
Sir  Hemy  Hardinge,  declared  war,  and  by  the  i8th  the  whole 
anny  bad  marched  150  m.  to  lioodkee,  in  aider  to  pratect 
Fetoaepore  from  the  Sikh  atta^. 

Wcaikd  irith  their  long  march,  the  Brftfah  traofw  were 
enjoying  a  rest,  when  the  news  came  in  that  the  SQths  were 
advancing  to  battle  at  four  o'clock  in  the  afternoon.  The 
British  had  some  10,000  ir:en.  ami  the  Sikh.-}  arc  estimated 
by  some  authorities  as  low  as  10,000  infantry  with  2000 
cavalry  and  22  guns.  The  battle  opened  with  an  artillery 
duel,  in  which  the  British  guns,  thouph  inferior  in  weight,  soon 
silenced  the  enemy,  the  jt,1  I.iaht  Dragoons  delivered  a  briUiaiit 
charge,  and  the  infantry  drove  the  enemy  from  position  alter 
porfBoB  with  great  sknghter  and  the  kss  of 


The  \nrtory  was  complete,  but  the  fall  of  night  prevented  it 
from  bein^  I'ollo'ived  up.  and  caused  some  of  tbo  mtiWO  tSglflMlltS 
to  Qrc  into  each  other  in  the  confusion. 

.\fter  the  battle  of  Moodkee  Sir  Henry  Hardinge  volunteered 
to  serve  as  second  in  command  under  Sir  Hugh  Gough,  a  step 
which  caused  some  confusion  in  the  ensuing  battle. 
At  4  A.H.  on  the  aist  of  December  the  British  advanced 
from  Moodkee  to  attack  the  Sikh  otnocfaed  camp 
under  the  oomnwnd  of  lal  SlBfb  at  gswiwlub,  Oiden  having 
been  ssnt  to  Sr  John  Littler,  in  cwnmand  at  Foroaepore,  to 
join  the  main  Britkh  force.  At  1 1  a.u.  the  British  were  in  front 
of  the  Sikh  position,  but  Sir  John  Littler,  though  on  his  way, 
had  not  yet  arrived.  Sir  Hugh  Gough  wished  to  attack  while 
there  was  plenty  of  daylight;  but  Sir  Henr>'  Hardinge  re- 
asserted his  civil  authority  .a.s  governor-general,  and  forbade 
the  attack  until  the  junction  with  Littler  was  effected.  The 
army  then  marched  on  to  meet  Littler  ;Mid  the  lj;ii:lr  dni  not 
begin  until  between  3.30  and  4  P.M.  The  engagement  o|)cned 
uiih  an  artillery  duel,  in  which  the  British  again  failed  to  gain 
the  mastery  over  the  Sikhs.  The  infantry,  therefore,  advanced 
to  the  attack;  but  the  Sikh  muskets  were  as  good  as  the  British, 
and  fighting  behind  entrenchments  they  were  a  most  formidable 
foe.  Sir  John  Lit  tier's  attack  was  repulsed,  the  6and  regiment 
losing  lieavily  in  offioen  and  men,  while  the  sepoys  failed  to 
support  the  European  itigiments,  But  the  Moodkee  force, 
undaunted,  stomwd  and  captured  the  entrenchment,  though 
the  dlBeieat  brigndso  seginwuta  lost  pwittwi  sad  bscsme 
mfawd  up  together  fa  the  dndaiwii  Tlio  way  then  pnssed  the 
night  on  the  Sfldi  podtko,  while  the  SOdis  prowled  round 
keeping  up  an  incessant  fire.  In  the  morning  the  British  found 
that  they  had  captured  seveoty-threc  pieces  of  cannon  and  were 
masters  of  tlie  whole  field;  but  at  that  tnot:ient  a  fresh  Sikh 
arniv,  under  I'cj  Singh,  came  up  to  the  assistance  of  the  scattered 
forci-s  of  Lal  .Singh.  The  Briti.sh  were  exhausted  with  their 
sleef  lfss  t;ig)U,  the  native  troops  were  shaken,  and  a  determined 
attack  by  t-'ii^  tresh  army  might  have  won  the  day;  but  Tcj 
Singh,  alter  a  half-hearted  attack,  which  was  repulsed,  marched 
away,  whether  from  cowardice,  incapadiy  or  tresson,  and  left 
the  British  masters  of  the  position. 

After  the  battle  of  Fcrozcshah  the  Sikhs  retired  behind  the 
Sutlej,  but  early  in  January  they  again  raided  acraaB  the  river 
near  Ludhiana,  and  Sir  Harry  Smith  was  detached  ab^^ 
to  protect  that  dty.  On  the  sxat  of  Januanr  be  WM 
apprancUng  Ludhiana  irtieii  he  found  the  SOcha  under  Itnajoor 
^n^  In  an  entrendied  positioB  flukhig  Us  Ime  of  mardi  at 
Bu&owaL  Sir  Harry  Smith  passed  on  witlMut  fighting  a  genecsl 
action,  but  suffered  oonsldenlile  loea  In  men  and  baggage. 
After  receiving  reinforcements  Sir  Harry  again  advanced  from 
Ludhiana  and  attacked  the  Sikha  at  .Miwal  on  the  28th  of 
January'.  .\n  attack  ujKjn  the  Sikh  left  near  the  village  of 
Aliwal  gave  Sir  Harry  the  key  of  the  position,  and  a  brilliant 
charge  by  the  i6th  Lancers,  whirh  broke  a  Sikh  square,  com- 
pleted their  demoralization.  The  .'^ikhs  tied  in  confusion,  losing 
sixty-seven  guns,  and  by  this  battle  were  expelled  from  the 
south  side  of  the  Sutlej. 

Ever  since  Ferozcshah  Sir  Hugh  Gough  had  been  waiting 
to  receive  reinforcements,  and  on  the  7th  of  February  his 
train  arrived,  while  on  the  following  day  Sir  Harry 
Smith's  force  returned  to  camp.  On  the  loth  of 
Febraaiy  Sir  Hitgh  attadced  the  Sikhs,  who  occupied  a  strong 
eBtrenchad  poiitiaB  in  a  bead  of  the  SotleJ.  After  two  bonrsi' 
caanonadtag,  die  inflMitty  tmA  conmenced  at  9  A.11.  The 
advance  of  the  first  brigade  was  not  immediately  successful, 
but  the  second  brigade  following  00  carried  the  entrenchments. 
The  cavalry  then  charged  down  the  Stkh  lines  from  right  to  left 
and  completed  the  victory.  The  Sikhs,  with  the  river  behind 
them,  suffered  terrible  carnage,  an<l  are  computed  to  have  lost 
10,000  men  and  67  guns.  The  British  losses  throughout  the 
campaiitn  were  considerably  hcivier  than  was  usual  in  Indian 
warf.iru.  hut  this  wa.s  [-.artiy  due  to  the  fact  that  the  Sikhs  were 
the  best  natural  fighters  in  India,  and  partly  to  the  lack  of 
of  the  Hfauiostani  sqmys.  After  tho  battle  of  Sobraon 
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the  British  advanced  to  Lahore,  where  the  treaty  of  Lahore- 
was  signed  on  the  lilh  of  March. 

Setumi  iitkh  War  (1848-1X40). — For  two  years  alter  the  battle 
of  Sobraon  the  Punjab  remained  a  British  protectorate,  with 
Sir  Henry  L»WTcnce  as  resident;  but  the  Sikhs  were  unconvinced 
et  their  milituy  inferiority,  the  Rani  Jindan  and  her  ministers 
DOB  constantly  intriguing  to  reca>vcr  Uwir  power,  and  a  huther 
tital  «f  atrcngth  was  incviuble.  The  outbmk  came  at  Multan, 
iHmk  on  the  aoth  oi  Apnl  1S4B  the  tnopa  of  the  Dewan 
IMnf  fanlw  out  auk  attuiwd  tno  Biitidi  officers,  Mr  Vans 
Agnew  and  LietiteBaat  Aodenoa,  eventmly  iminhring  than. 
On  hearing  of  the  inddent,  lieut.  Herbert  Edwardea,  who  was 
Sir  Henry  Lawrence's  assistant  in  the  Deiajat,  advanced  upon 
Multan  with  a  force  of  levies  drawn  from  the  Pathan  tribes  of 
the  frontier;  but  he  was  not  strong  enough  to  do  more  than  keep 
the  enemy  in  check  until  Multan  was  invested  by  a  Bombay 
column  under  General  Whish.  In  the  meantime  Edwardes 
wishc<l  for  an  immediate  British  advance  upon  Multan;  but 
LA>rd  Gough,  as  he  had  now  become,  decided  on  a  cold  season 
campaign,  on  the  ground  that,  if  the  Sikh  Rovemmcnl  at  Lahore 
joinc<l  in  the  rising,  the  British  would  require  all  lhL:r  avM;l.ililc 
Strength  to  suppress  it.  Multan  was  invested  on  the  liSth  of 
Aoguit  by  General  Whish  in  conjunction  with  the  Sikh  general 
Shere  Singh;  but  during  the  course  of  the  liege  Shere  Singh 
deserted  and  joined  the  rebels,  thus  turning  the  rising  into  a 
national  war.  The  siege  of  Multan  was  tempinarily  abandoned, 
but  «M  teKUoed  in  November,  when  Lord  Cough's  main  advance 
h*dlM(iiB,tadMiilnjmiKiideicdflntheaflidaf  Jinniiy.  In 
the  mcutiBic  Loid  Goni^  bad  odbcMd  ids  aauy  and  alaina, 
and  on  the  9th  of  November  croaaed  the  Sud^. 

On  the  and  of  November  there  was  a  cavalry  Aimddi  at 
Ramnagar,  in  wliich  General  Curcton  and  Colonel  Havclock  were 
kflled.  For  a  month  after  this  Lord  Gough  remained 
inactive,  waiting  to  be  reinforced  by  General  Whish 
from  Muhan;  but  at  last  he  decidctl  to  advance 
without  General  Whish,  and  fought  the  battle  of  Chill  ian  walla 
on  the  13th  of  January  1840.  Lord  Gough  had  intended  to 
encamp  for  the  n\'^h\  ;  but  the  Sikh  gun,s  o[)cning  fire  revealol 
the  fact  that  their  army  had  advanced  out  of  its  intrenchmenls, 
and  Lord  Gough  decided  to  seize  the  opportunity  and  attack 
at  once.  An  hour's  artillery  duel  showed  that  the  Sikhs  had  the 
advantage  both  in  position  and  guns,  and  the  infantry  advance 
commenced  at  (hreeo'ciock  in  the  afternoon.  The  battle  resulte<l 
in  great  loss  to  the  European  regiments,  the  24th  losing  all  its 
oHiceninafew  minnt<it<wiifleth<  total  loaa  In  killwl  ami  wounded 
amoontfld  to  ajji;  hot  whn  dnkHaa  M  tha  ftitbh  were  in 
possession  of  the  whole  of  the  Sikh  Bba  Loid  Go«|h  tubao- 
quently  retbod  to  the  village  of  CUliianwalla,  and  the  Slkha 
retumedaadcaniedoff  their  guns.  After  the  battle  Lord  Gough 
received  an  ovation  from  his  troops,  but  his  losses  were  thought 
eicevive  by  the  public  in  England  and  the  directors  of  the  East 
India  Company,  and  Sir  Charlc-s  Napier  was  appointed  to  super- 
sede him.  Before,  however,  the  latter  had  time  to  reach  India, 
the  crowning  %'ictory  of  Gujrat  had  been  fought  anti  won. 

.Vftcr  the  fall  of  Multan  General  Whish  marc hctJ  to  join  I.ord 
Gough,  and  the  junction  of  the  two  armies  w.a.';  rtT«lcd  on  the 
_  .  .  iHth  nf  l-'chnj.iry.  In  the  meantime  the  Sikhs  had 
^  withdrawn  from  their  strong  intrencbmentsat  Kussool, 
owing  to  want  of  pro\'isions,  and  marched  to  Gujrat,  which  Lord 
Gough  considered  a  favourable  poation  for  attacking  them. 
By  a  scries  of  short  marches  be  prepared  the  way  for  his  "  last 
and  beat  fanttk."  In  tins  enfafencnt,  for  the  first  tune  in  cither 
of  the  Skb  wui,  On  British  had  the  aiqwriority  fai  artfltery,  to 
additiaa  ton  picked  fONo  of  men.  The  bottle  befsn  on 
the  monfaig  of  the  »st  of  Fdmuny  with  two  and  ahalf  iMnm' 
artillery  fire,  which  was  overwhclmingljr  in  favour  of  the  British. 
At  11.30  A.M.  Lord  Gough  ordered  a  general  advance  covered 
by  the  artillery;  and  an  hour  and  a  h.ill  later  the  British  were 
in  pos^'ssion  of  the  town  of  Gujrat,  of  the  Sikh  camp,  and  of  the 
enemy's  artillery  and  bap>;afie,  and  the  cavalry  were  in  full 
pursuit  on  both  flanks.  In  this  battle  the  British  only  lost  q6 
kflled  and  700  wounded,  while  the  Sikh  loss  was  enonnoua,  m 


addition  to  67  guns.  This  decisive  victory  ended  the  war.  On 
the  13th  of  Murcli  liie  ^ikh  leaders  surrendered  at  dlKNtiOB, 

and  the  Punjab  was  annexed  to  British  India. 

See  Sir  Charles  Gough  and  A.  D.  Innes,  Thr  Siihs  and  the  Sikh 
Wars  ;  and  R.  S.  Kait.  Life  and  Ciimjhti^ns  nj  I'ncount  Couth 

SIKKIM,  called  by  Tibetans  Drjong  ("  the  rite  country  "), 
a  protected  state  of  India,  situated  in  the  eastern  Himalaya, 
between  27'  5'  and  »8'  9'  N.  and  between  Hf  59'  and  M'  56'  £. 
It  comprises  an  area  of  3S18  sq.  m.  of  what  may  be  briefly 
described  as  the  catchment  basin  of  the  headwaters  of  the  rivers 
Tista  and  Rangit.  On  the  S.  and  S.E.,  branches  of  these  rivers 
foraa  the  bouadaiy  between  Sikkim  and  British  India,  while 
on  the  W.,  N.  and  tUt.  Sikktan  Is  sspniated  from  NqNd,  Tibet 
and  Bhutan  by  the  nofe  of  lofty  awuntoins  which  qilndBatc 
in  Kinchinjungaand  form  nkindof  bowe-sboe,  whence  dependent 
spurs  project  southwards,  gradually  contracting  and  lessening 
in  height  until  they  reach  the  junction  of  the  Rangit  and  the 
Tista.  Thus  the  country  is  split  up  into  a  surrcssinn  of  deep 
valleys  surmounted  by  oix.-n  ])lateaus  cut  ci:  from  one  another 
by  high  and  sleep  ridges,  antl  lies  at  a  very  cuiiiiderable elevation, 
rising  from  1000  ft.  above  sea  level  at  its  southern  extremity 
to  t6,ooo  or  18,000  ft.  on  the  north.  The  main  trade-passes  into 
Tibet,  such  as  the  Jcicp  (14,500),  Chola  (14,550},  and  Kangra-la 
(16,000),  are  not  nearly  so  high  as  in  the  weaten  Htmalajra, 
while  those  into  Nepal  are  leas  than  12,000  ft. 

Physical  Featum. — Small  (hough  the  country  i»,  a  wide  variation 
of  climate  makes  it  jjcculiarly  interesting.  From  a  naturalist's 
point  of  view  it  can  Ijc  divided  into  trirc-e  zeiics.  The  lowest,  stretch- 
ing from  1000  to  soou  ft.  above  sea-lcvcl,  may  be  called  the  tropical 
aone:  tbcsce  to  13.000  ft.,  the  upper  limit  of  tree  vegetation,  the 
temperate;  and  above,  to  the  Nae  of  peipetual  snow,  the  alpine. 
Down  to  about  18*0  Sikkim  was  covered  with  dense  forests,  only 
interrupted  where  village  clearances  had  bared  the  slopes  for  agri- 
culture, hut  at  the  present  time  this  description  does  not  .'Jpply  ^*low 
fxxxi  ft.,  the  u)i|K-r  limit  at  which  maize  ripens;  for  here,  owing  to 
increase  of  population  (jurticularly  the  immigration  of  Nepaleae 
settlers),  almost  every  suitable  spot  has  been claaasd  for  cultivatioo. 
The  exuberance  of  its  flora  may  be  imagnwd  when  it  ia  eonsidered 
th.il  th.p  tijt.i!  HowrrinK  plant.!  cotnpri>o  sonic  J(K>c<  sf-eeics;  there  are 
:ni)rr-  'li.i:'.  2'.>o  ditferent  k;iid-.  <i:  t'eiiis,  c:i:i  1]hI'-,  ji>  ]  i,  i  :::  Ikxjs,  30 

rhododendrons,  30  to  40  primulas,  and  many  ci  f  er  genera  are  equally 
profuse;  in  fact  Sikkim  contains  types  of  c\cry  flora  from  the 
tropics  to  the  poles,  and  probably  no  other  country  of  equal  or  larger 
extent  can  present  anch  infinite  \-aricty.  Butterflice  abound  and 
comprise  about  600  speacs,  while  moth*  are  estimated  at  2000. 
Birds  arc  profusely  rcpresente*],  numbering  between  500  and  600 
species.  Among  mammals,  the  most  interesting  arc  the  snow  leopard 
(Feiis  unica),  the  cat-bear  (Aeiurui  julgens),  the  musk  deer  {Moschui 
mosdujena)  and  two  species  of  goat  antelope  INtmorhaedus  bubolinus 
and  Cemas Jffof)-  Copper  and  limeafe  toe  coief  minerals  found  and 
worked  in  SkUm,  but  tbey  ate  of  Bttle  oomnMicial  value  at  iiiiewiH. 

Catemment  and  PopulaiioH.— The  population  is  escentiaOy  agn* 
cultural,  each  family  Uving  in  a  house  on  its  own  land :  there  are  no 
towns  or  vilLi^M.  .ind  the  only  collection  of  houses,  outside  the  Lachen 
and  L^ichung  vallev*,  are  the  few  (hat  have  spruna  up  round  country 
market-places,  such  as  Rhanoek,  DikheUag  and  Gangtok ;  but  in  the 
above-mentioned  valleya  the  mhabftants,  whn  aic  Bhutaneae  in 
origin  and  herdsmen  in  occupation,  have  large  dusteiB  of  TT?HHlflt 
houses  at  various  altitudes  up  the  \alleys,  which  they  OCCUpy/hl 
rotation  according  (o  the  sea.*on  of  the  year. 

The  wat  of  government,  or  in  other  words  the  palace  of  the  raja, 
was  formerly  situated  at  Rubdentzc;  but  when  that  place  was  (alien 
a  nd  dastnwed  by  the  Gwkhaa.  a  new  palace  was  bnlt  at  Tumiong, 
clo«  to  the  eastern  and  Tibetan  boundary,  wMIe  a  suhdiflary 
summer  residence  wa.«  erected  on  the  other  side  of  the  Choia  ran^ 
at  Chumbi,  in  the  Am-mochu  valley.  At  the  present  time  the  raja 
and  his  court  remain  in  the  mate  open  oountiy  at  Gangtok,  whoe 
the  British  |ioli(icaI  ofRccf  and  a  soiall  detachment  of  anthtt  tieepa 
are  also  stationed. 

The  tint  tegular  census  of  Skldm,  In  1901 ,  rettimcd  the populatioa 
at  59.014,  showing  an  apparent  increase  of  nearly  twoiiola  in  the 
decade.  Of  the  total,  65%  ww  Hindus  and  35%  Buddhists. 
The  Lcpchas,  supposed  to  be  the  original  inhabitants,  numbcrad 
only  8000,  while  no  less  than  23,000  were  immigrants  from  Nc|)a1. 

The  state  relijtion  is  Buddhism  a.s  practi^^cd  in  Tilct.  but  is  not 
confined  to  one  particular  sect ;  while  among  the  hetcrogeneouspopu- 
latiott  of  Sikkim  all  manner  of  religious  cults  can  be  found.  Eancn- 
(ion  k  at  a  low  ebb,  though  the  monasteries  arc  supposed  to  maintain 
schooN.  and  missionarv'  enterprise  has  established  others. 

The  revenue  of  Sikkim  h.Ts  increased  under  British  guidance  from 
Ra.  20,000  a  year  to  nearly  Rs.  1.60.000,  derived  chiefly  from  a  land 
and  ptiB  laa,  ndae^  and  sale  of  ttasbar :  tha  cMsf  enpandltnie  is  cm 
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fudly,  and  on  the  improvement  of  communintions.  The  country 
kMAcomplete  system  of  mountain  roads,  bridged  and  open  to  animal 
(but  not  cart)  traflic.  Hritinh  trade  with  Ontral  Tiltet  carried  over 
the  Jclcp  route,  on  the  south-eastern  bordt  r  nf  Sikkim. 
Uittory. — The  earliest  inhabitants  of  Sikldm  were  the  Kong>M 
:  Mdk),  better  known  M  Lepchas,  probablv  a  triba  of  InSb- 
1  oricin:  but  when  or  bow  they  migrated  to  Sikldm  b  nn- 
Thefrisning  family,  however,  is  Tibetan,  and  claims  descent 
ffora  oneof  ttie  Gyalpo*  or  princelings  of  eastern  Chinese  Tibet ;  their 
anocaton hi  OOUne <H  several  gcncrationii  found  their  way  we«t«'ard* 
to  Lhasa  and  Sakya,  and  t)i<  m  i-  <l<iwn  the  Ani-ni<x'hu  vulk-y;  finally, 
about  the  yw  ttot,  Penchoo  Namyg^  was  bom  at  Gang^ok,  and 
m  1641,  witbdwaMflfLli»4mLMmad  two  other  priceuof  the 
Duk-pa  or  Red^ttt  aeet  of  Tibet,  evarcame  the  Lepcha  chiefa,  who 
had  Kt-n  warrinfr  amon|;  thenuelvca,  established  a  firm  government 
and  introrluced  Buddhtiit  Lamaisni  as  a  state  religion.  His  son, 
T'■n'sull^;  N'amypf.  \"erv  lanjely  extended  hiji  kingdom,  but  much  of  it 
was  lo-vt  ill  the  Mil  rititin^  rei^Ti  ol  Chak-dor  Nam\>;i':  (17(10-1717), 
who  is  credited  with  having  dt2signed  the  alphabet  now  in  use  among 
the  Lepchas. 

In  the  beginning  of  the  18th  century  Bhutan  appropriated  a  large 
Kt  of  country  on  the  east.   Between  1 776  and  179a  S 


  I  Silddm  was 

eonatailtly  at  war  with  the  victorious  Gurkhas,  who' 
driven  out  of  part  of  their  conauests  bv  the  Chinese  in  179a;  but  it 
was  not  until  1816  that  the  bulk  of  what  is  known  to  us  aa  Sifcldm 
was  restored  by  the  British,  after  the  defeat  of  the  Nepaleae  by 
General  Ochterlony.  In  1839  the  site  of  Darieeling  was  ceded  by 
the  raja  of  Sikkira.  In  1849  the  Britiah  icMuned  tne  whole  of  the 
pUiaa  (Tarai)  and  the  outer  hills,  aapmukneitt  for  repeated  insults 
■adinjurie*.  In  1861  a  Dritisn  fofX3e«aaiW)ttiredtoimpoaeatreaty 
defining  good  reLnirms.  The  raja,  however,  refused  to  carr>'  out  his 
obligations  and  defiantly  persi»tt'd  itt  livin>;  in  Tibet ;  his  administra- 
tion was  neslecfrd.  his  subjects  oppressed,  and  a  force  of  Tit>ctan 
sjjldier*  was  allnwi-<i.  and  even  encouraged,  to  seize  the  roui  and 
erect  a  fort  within  sight  of  I>ariceling.  .\fter  monthaof  ixsclc&s  re- 
■Mmatmioak  the  government  was  fornd  in  1S88  to  send  aa  expedi- 
tlOB.  wMch  dfow  the  Tibetam,  fiack  oyer  the  Jelep  pasa.  A  con- 
vention was  then  concluded  with  China  in  1890,  whereoy  the  British 
protectorate  over  Sikkim  w.xs  acknowlcdsed  and  the  boundary  of  the 
state  defined:  to  this  wa?  iuitUi!  a  supplemental  aKTcement  relating 
to  trade  and  domcstir  matters,  which  was  signed  in  I893.  Since 
that  time  the  government  has  been  conducted  by  the  maharaja 
assisted  by  •  cauncil  of  aavaa  or  eight  of  hia  leadiiic  aubjact^  and 

Snided  by  a  fcaideat  BiilMi  oScer.  Crime,  of  whicii  Oere  ia  Bttle, 
I  punished  under  local  Uwa  administered  by  kazis  or  petty  chiefs. 
Knee  1904  political  lelationa  with  Sikkim,  which  had  formerly  been 
conducted  by  the  lieutenant-fovemor  of  Bengal,  have  been  in  the 
hands  of  ths  Vii  croy. 

Rajas  oj  Sikkim  (Dejong-Gyalpo):  Penchoo  Namgy*  (1641- 
1670),  TenaunK  Namgy6  (1670-1700),  fhilMinr  Namg>'6  (1700- 
1717),  Gyur-in4  Naragy*  (1717-1734),  PencBOA  Namgy<i  (1734- 
1780),  Tenzing  NamiTN*  (1780-1790),  Cho-phoe  Namgra  (1790- 
1861),  Sikhyong  Nampyi'-  (1S6T-1874),  Tho-(ub  NamgyA  (l874),the 
maharaja,  whose  «)n  has  been  educated  at  Oxford. 

Authorities  — Sir  J.  \\  .  KdRar,  Reportona  Visit  to  Sikkim  and  the 
Tibetan  Frontur  in  lS7j  (Calcutta,  1874);  Macaulay,  Report  on  a 
Mission  to  SikUm  and  the  Tibetan  FrmfMr  (Cakuttt,  1883);  The 
Gatetteer  of  Sikkim  (Calcutta,  1894):  Hooker,  nimalayan  Journals 
(LondM.  1894):  1~  A.  Wadddl,  Lomaitm  (London,  io9s):  Among 
mt  WiKtit^ftM  {Idwiti",  1898).  (A.  W>  P>) 

WBA,  » tBonot^tu  forest  disttict  of  Cakbria,  Uafy,  to  the 
E.  of  Cotenn,  eitending  for  aams  37  m.  N.  to  S.  and  15  m.  E. 
to  W.  The  name  goes  back  to  tk«  Oraek  period,  and  thca  pro- 
bably belonged  to  a  larger  exteiuioa  of  teiritofy  than  at  present. 
In  ap.(  icnl  times  these  mountains  supplied  timber  to  the  Greeks 
for  shijihuilding,  the  forests  have  given  w.iy  to  pastures  to 
SoniL'  cxltiil;  but  a  part  of  thrm.  whi;h.  iii-longs  to  the  state,  is 
majnlaiiied.  Geologically  these  mountains,  which  consist  of 
granite,  gneiss  and  mica  schist,  are  the  oldest  portion  of  the 
Italian  peninsula;  their  culminating  point  is  the  Botte  Don&to 
(fltssa  ft.),  and  tbcy  arc  not  free  of  snow  until  the  liAa  iprfllt. 
They  an  Toqr  rarely  explored  by  travellers. 

I  a  Gtedc  sculptor  of  the  4th  centufy  bx.  He  was 
I  a  poctxalt-aca^itoir.  Of  two  of  hIa  imka,  Ui  heads  «f 
Flato  and  of  Sappho,  m  poaseaa  what  seam  to  he  oopicB.  Both 
are  of  simple  ideal  type,  the  latter  of  oonne  not  strictly  a  portrait, 
since  Sappho  lived  before  the  age  of  portraits.  Tlie  best  copy  of 
the  Phuo  is  in  the  Vatican. 

SILAS  111.  AD.  50),  early  Christian  prophet  and  missionary, 
w:ls  the  companion  of  St  Paul  on  the  second  journey,  when  he 
took  the  place  formerly  held  by  B.irnabas.  The  tour  included 
S.  Galatia,  Troas,  Philippi  (where  he  w.as  imprisoned),  Thes- 
laloiika  aiid  Beroca,  where  Silas  was  kit  with  Timothy,  thoti|h 


he  afterwards  rejoined  Paul  at  Corinth.  He  is  in  all  probability 
the  Si!\'aii'ji  '  who  i:i  abstn  i^ied  with  Paul  in  the  letters  to  the 
Thessiuorii,'.ns,  meiitiuncd  again  in  2  Cor.  i.  iq,  an<l  the  licarer  and 
amanuensis  ut  i  IVLer  (M.-tj  v.  ij).  It  is  (wssiblc,  indeed,  that  he 
has  an  even  closer  connexion  with  this  letter,  and  some  scholars 
(e.g.  R.  Scott  in  The  Pauline  EpUlks,  1909}  are  incUned  to  give 
him  a  prominent  place  among  the  writers  of  the  New  Testament. 
He  was  of  Jewish  birth  and  probably  also  a  Roman  citizen. 

SILAT,  a  town  of  the  pnmnce  of  Ncgpoa  Ocddeittal,  island  of 
Negros,  Philippine  Wanrti,  at  the  N.W.  soaat,  ahout  le  m.  N. 
of  Bacolod,  the  capital  of  the  pnviace;.  Pop.  (1903,  after  the 
anneiatbin  ef  Oubnbako  and  a  portion  of  Enstaquio  Lopez) 
aa,eoo.  There  are  more  than  fifty  barrios  or  Nillages  in  the  town 
and  the  largest  of  these  had,  in  1903,  3K?.t  inhabitants,  ihe 
language  is  Visayati.  There  Ls  a  con.sidcrablc  roasting  trade, 
sugar,  brought  by  a  Iratnway  from  ncighljouring  towns,  is  shipped 
from  here,  and  the  cullivaliou  of  sugar-cane  is  an  imj-Mirtant  in- 
dustry; Indian  com,  tobacco,  hemp,  cotton  and  cacao  arc  aiso 
grown. 

SILCHAR,  a  town  of  British  India,  in  the  Cachar  district  «{ 
Eastern  Bengal  and  Assam,  of  which  il  is  the  headquarteiB. 
Pop.  (1901)  9356.  It  is  situated  on  the  kft  hank  of  the  river 
Barak,  with  a  itatioD  on  the  AssaapBenisl  nShay,  a?!  a. 
N.  of  Chittafong.  SQcbar  it  the  oantw  «r  as  taqpafiaBt  tm 
industry,  and  the  headquaiters  of  the  vohiateer  corps  known 
as  the  Surma  Valley  Light  Horse. 

SILCHE8TBR.  a  parish  in  the  north  of  Hampshire,  England, 
about  10  m.  S.  of  Reading,  containing  the  site  of  the  Romano- 
British  town  Callcva  Atrebatum.  This  site  has  Ix-en  lately 
explored  (ifsijo-ioo^j)  and  the  whole  plan  of  the  ancient  town 
within  the  walls  recovered;  unfortuiuitcly  the  excavators  had 
to  abandon  their  task  before  the  suburbs,  cemeteries  and  what- 
ever else  may  lie  outside  the  walls  have  been  examined.  The 
results  arc  published  in  Archaeologia,  the  ofhciai  organ  of  the 
London  Society  of  Antiquaries  ((ce  Bkitaim:  Rmam).  As  the 
escavatloos  proceeded,  theaieaaeMavatedwcncovsndin  w^ia, 
but  the  ruins  of  the  tawii  haU,  wUch  have  beea  faaoaa  afaue  the 
13th  centuiy,  still  icmain.  The  smaller  and  movable  objects 
found  in  the  excavations  have  been  deposited  by  the  duke  of 
Wellington,  owner  of  the  site  of  Calleva,  in  the  Reading  museum. 

SILENUS,  a  primitive  Phrygian  deity  of  woods  and  springs. 
.\s  the  reputed  inventor  of  music  he  was  confounded  with 
Marsyos.  He  >\l.'io  jwsscsscd  the  gift  of  prophecy,  but,  like 
Proteus,  would  only  impart  information  on  compulsion;  when 
surprised  in  a  drunken  sleep,  he  could  be  bound  with  chains 
of  flowers,  and  forced  to  prophesy  and  sing  (Virgil,  Ed.  vi.,  wheie 
he  gives  an  account  of  Ibc  creation  of  the  world;  cf.  Aeliaa, 
Var.  hist.  iii.  x8).  In  Greek  mythology  be  is  the  son  of  HenMB 
(or  Pan)  and  a  nymph.  He  is  the  constant  ooiMpaidOB  of 
Dioiiyaua,  whom  he  waa  said  to  have  instructed  in  the  cahfvatka 
of  thevineaadthekeepinBof  beea.  He  fought  by  Us  Me  is  the 
war  against  the  giants  and  was  his  companion  in  his  travels 
and  adventures.  The  story  of  Silenus  was  often  the  subject  of 
Athenian  satyric  dr.^ma.  Just  as  there  were  supposed  to  be 
several  Pans  and  Fauns,  so  there  were  many  Silenuses.  whose 
father  w.as  callcil  Papposilcnus  ("  Daddy  Silenus  "),  represented 
as  completely  coverni  with  hair  and  more  animal  in  appearance. 
The  usual  attributes  of  Silenus  were  the  wine-skin  (from  which 
he  is  inseparable),  a  crown  of  ivy,  the  Bacchic  thyrsus,  the  ass, 
and  sometimes  the  panther.  In  art  he  generally  appears  as  a 
little  pot-bellied  old  nun,  with  a  snub  nose  and  a  bald  bead, 
riding  00  an  ass  and  supported  by  satyrs;  or  he  is  depicted 
lylog  asleep  oa  Ua  wineikin,  whicb  be  anmrtinirs  bestrides. 
A  more  MjpMimA  typa  b  the  Vatican  atatne  of  SOenus  carrying 
the  infant  Dionyms,  and  the  marble group  froctt  the  vilU  Boij^ieae 
in  the  Louvre. 

See  Preller- Robert,  Grierkiuke  Mytkdotie  (1894),  pp.  739-735: 
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SILESIA 


lllJIIA.a»a>iMOl»diitiktinth«eHtof  EoMp^tht  gtetter 
part  of  whkb  is  included  in  the  Geniuui«mpkeaBdii  kaown  as 
Genaan  Silesia.  A  smallsf  part,  called  Autiiu  Sikiia,  is 
tednded  in  tbewtpiieof  AuatnapHiumr* 

Cermcn  Silesia. 

German  Silesia  is  bounded  by  Brandenburg,  Poscn,  Russian 
Poland,  Galicia,  Austrian  Silesia,  Moravia,  Bohemia  and  the 
kingdom  and  province  of  Saxony.  Besides  the  bulk  of  the  old 
duchy  of  Silesia,  it  comprises  the  countship  of  Glatz,  a  fra^ent 
of  the  Nenmaik,  and  part  of  Upper  Lusatia,  ukcn  from  the 
kimdom  of  Sttoay  in  1815.  The  province,  which  has  an  area 
<di$,$76  aq-n.  and  Is  the  laiieat  in  P!niaiia,ii  divided  into  three 
governmental  dhtiicti,thoiB  of  Lhgniteniidllrwlwi  comprising 
lower  Silesia,  and  of  Oppda  taking  in  the  gnater  pan  of  noon- 
tainous  Silesia. 

Phymographically  Silosia  is  rotif;lily  c1i\i<ipd  into  a  flat  and  a 
hilly  portiun  by  the  so-called  Silr»i.in  LaiiKf'ual,  which  begins 
on  the  south-ei!it  near  the  river  Malapane,  and  extend*  acroM  the 
proviiKC-  in  a  west-by-north  direction  to  the  Black  Elsfer,  following 
in  piirt  the  \allcv  of  the  Oli-r.  The  south-cast  part  of  the  province, 
to  the  cast  of  ttie  Otit-r  ami  v.mth  of  ific  Malapanc,  consists  of  a 
hilly  outpost  of  the  CuriMthianm  the  Tarnowitz  plateau,  with  a 
mi-An  elevation  of  about  looo  ft.  To  the  west  of  IM  Oder  the  land 
ri?<'>  gradually  from  the  Langcntal  towards  the  aouthcra  boiuulary 
of  the  province,  which  is  formed  by  the  central  part  of  the  Sudetic 
system,  including;  the  Glatx  Mountains  and  the  RiewnKbirgc 
(^hncckoppe.  5260  ft.)-  Among  the  loftier  elex-ations  in  advance 
of  this  southern  barrier  the  most  conspicuous  in  jIk-  /oiiicii  (3.i5()  fi  ). 
To  the  north  and  north-cast  of  the  Oder  the  province  belongs  alma-<t 
entirely  to  the  great  North-German  pfaun,  tbouch  a  idNy  lii^e,  raidy 
attahwig  a  hoght  of  looo  ft.,  mav  be  txacd  fram  SMt  to  west, 
aMertinK  itself  nott  definitely  in  the  Kataengebiqie.  Nearly  the 
whob  of  Silatitt  Vee  within  the  haSto  of  the  Oder,  which  flows  throngh 
it  from  south-east  to  twirth-wrst,  dividing  the  province  into  two 
approximately  equal  parts.  The  Vistula  touches  the  province  on 
the  south-east,  and  receives  a  few  small  tributaries  from  it,  while 
on  the  weak  on  Speea  and  Black  Eirter  bdong  to  dae  qratem  of 
theEllie.  ThobsriiiaBamong  the  moiintaiiiaaatha«Mth.  Amoi^ 
the  ddef  feedera  of  the  Oder  arc  the  Malapaae,  die  Glataer  Neine, 
the  Katlhsdl  and  the  Bartsch ;  the  Bober  and  QueiM  flow  throutch 
Sneda,  hot  Johl  the  Odor  brymui  thi'  frontier.  The  only  l.tke  of 
any  extent  U  the  Schlawn  Sti-.  7  r-  1  i- l:,  im  the  north  fruKtlrr; 
and  the  only  anviaablc  canal,  tnc  Kkxlnitz  canal,  in  the  mining 
dilttict  of  nppar  Sfleaia.  There  ia  a  ooMidmlila  diflcrence  m  the 
cBmate  of  Coieer  and  Upper  Silesia;  tome  of  the  villages  in  the 
Ricwngeliirge  have  the  lowest  mean  temperature  of  any  inhabited 
place  in  Prussia  (below  40*  F.). 

Of  the  total  area  of  the  province  56 °u  h  occupie*!  by  .irable  land, 
|0*2"o  by  (mature  and  miaiiuw,  am;  raarly  ^t)  \,  by  forests.  The 
■oil  along  the  foot  of  the  muuntaiiis  is  h^chl  rally  good,  and  the  district 
between  Ratibor  and  Liegnitz,  where  70  10  80%  of  the  surface  is 
under  the  plough,  is  reckoned  one  of  the  most  fertile  in  Germany. 
The  parts  of  lower  Silesia  adjoining  Brandcnlnirg,  and  also  the  district 
to  the  east  of  the  Oder,  arc  !<andy  and  comparatively  unproductive. 
The  different  cereals  arc  all  crown  with  success,  wheat  and  rye 
fomciiiiw*  in  quantity  enough  for  exportation.  Flax  is  still  a 
frefiuent  crop  in  the  hdly  districts,  and  sugar-beets  arc  raised  ovxr 
large  areas.  Toliiicco,  oll-«ee<U,  chicory  and  hops  may  also  be 
specified,  while  a  little  wine,  of  an  inferior  quality,  i»  produced  near 
Grunberg.  Mulberry  trees  for  silk-culture  have  been  introduced 
an  1  thrive  fairly.  l-.5r(;c  estates  are  the  rule  in  Silesia,  where  alxiut 
a  third  of  the  land  is  in  the  hands  of  owners  possessing  at  least 
aso  acres,  while  properties  of  59.000  to  100,000  acres  are  common. 
The  dietncts  of  Oppein  and  Liegnitz  are  among  the  most  richly 
wooded  parts  of  Prussia.  The  merino  sheep  was  intriKlnMd  1:y 
Frederick  the  Great,  and  since  then  the  Silesian  bree<l  1  1  l  ii  ii 
grratlv  improvrd.  The  wi-jods  and  mountains  harWnir  < 
quantitie*  of  xainc.  mk  li  as  rrd  dn-r,  riR^deer.  wild  biars  and  hare-. 
The  fishery  includes  salmon  in  the  Oder,  trout  in  the  mountain 
streams,  and  carp  in  the  amall  takes  or  poods  with  which  tiia  province 
is  sprinkled. 

The  great  wealth  of  Sile«ui,  however,  lies  underground,  in  the 
shape  of  larjte  stores  of  coal  and  other  minerals,  which  have  been 
worked  ever  since  the  uth  century.  The  coal  measures  of  Upper 
Silesia,  in  the  soutti-cast  part  of  the  province,  are  among  the  most 
extensive  in  continental  Europe,  and  there  is  another  large  field 
near  WaMenbnrg  hi  die  sonth-weit.  The  output  in  1905  exceeded 
34  nrinion  tons,  vnhied  at  f.t3,soojooo  itcHhtg,  and  equal  to  more 
than  a  quarter  of  the  entire  yield  of  Germany.  The  di.strict  of 
Oppcln  also  ccmtains  a  great  quantity  of  iron,  the  prfKhn  tion  in 
amounting  to  !<fj:AKxi  tons.  The  deposits  of  zinc  m  the  vicinity 
of  Beuthcn  are  perh:i]i-.  thf  r  it  In  in  the  world.  andipro<luce  t»i>- 
thirds  of  the  zinc  ore  of  Germany  (609,000  tons).  Tnc  remaining 
aunenl  pveducu  inchide  lead,  from  which  n  oonaideimbie  ^lantity 


of  silver  is  extracted,  copper,  co)>alt,  arsenic,  the  rarer  metal  cadmium, 
alum,  brown  coal,  marble,  and  a  few  of  the  commoner  preiiuus 
stones,  jaspers,  agates  and  amethysts.  The  provincL  i  jjiiains 
scarcely  any  salt  or  brine  springs,  but  there  are  well-knuwn  mineral 
iprincs  at  Warmbrunn,  Salzbrunn  and  several  other  places. 

A  DUsy  manufacturing  activity  has  long  been  united  with  the 
underground  industries  of  Silesia,  and  the  pro\'incc  in  this  respect 
is  hardly  c.vrcllcd  by  any  other  part  ol  Prussia.  On  the  pUteau  of 
Tarnowitz  the  working  and  smelting  of  metals  is  tfu-  jire<liiminant 
industr)',  and  in  the  neighlxiurhood  of  Heuthen,  !<•  .riit;sliuat  11, il 
Gleiwitz  there  is  an  almost  endless  succession  of  iron-works,  zinc- 
foundries,  machine-shops  and  the  like.  At  the  foot  of  the  KiesengO' 
birgc,  and  along  the  southern  mountain  tine  generally,  the  tniitUa 
inclustrics  prevail.  Weaving  has  bern  practiKt^i  in  Silesia,  on  a 
large  .sialc.  siiire  the  I4ifi  cenliirv;  and  Sik-^ian  linen  still  maintains 
its  reputation,  though  the  conditions  of  production  have  greatly 
changed.  Cotton  and  woollen  goods  of  all  kinds  are  also  made  in 
large  quantitica,  and  among  the  other  industrial  products  are  Ix-eiroot 
amrar,  spirits,  chemicals,  tobacco,  starch,  paper,  pottery,  and 
''  Bohemian  glass."  l.ace,  somewhat  resembling  that  of  Brussels, 
is  made  by  the  women  of  the  mountainous  districts.  The  trade  of 
Silesi.i  is  N<iirrely  vj  extensive  as  might  be  expected  from  its  im- 
portant industrial  acti\nty.  On  the  east  it  is  hampered  by  the 
stringent  regulations  of  the  Russian  frontier,  and  the  great  waterway 
of  the  Oder,  though  in  process  of  Ijeing  regulated,  is  sometimes  too 
low  in  summer  for  navigation.  The  extension  of  the  railway  system 
has,  however,  had  its  usual  effect  in  fostering  commerce,  and  the 
mineral  and  manufactured  producM  cf  tlie  previnca  are  fredy 
exported. 

At  the  census  of  1905  the  population  of  Silesia  was  4,942,611, 
of  whom  2,i20.j6i  were  Prottsiants.  2.765. 504  Catholics  and 
46,845  Jews.  The  dcns:t\  is  .;;7  per  sq.  m.,  but  the  average  ia 
oi  course  very  greatly  exceeded  in  the  industrial  districts  such 
as  RciUhcn.  Three-fourths  of  the  inhabitants  and  tenhmy  gcn 
German,  but  to  the  cast  of  the  Oder  the  Poles,  more  than  1,000,000 
in  uu.'iibcr,  form  the  bulk  of  the  population,  while  there  are  about 
1 5,500  Czechs  in  the  south  part  of  the  proviaoe and  Wcndi 
near  Liegnitz.  The  Roman  Catholics,  fltott  Of  lAoB  me  voder 
tlw  ecdeiiaatical  swny  of  the  pdnce  Mdicp  «f  Breslau,  are 
predominant  m  Upper  Silesia  and  Glati;  the  ftotettants  prevail 
in  Lower  Silesia,  tA  the  «cat  of  the  Oder,  and  hi  Lusatia.  The 
nobility  is  very  numerous  In  Silesia,  chiefly  in  the  Polish  districts. 
The  educational  institutions  of  the  province  arc  hcadct!  by  the 
university  of  Breslau.  In  ir>oo  the  percentage  of  iliiterale 
recruits.  i;i  spite  of  the  large  Polish-.spcakinp;  fenitingcnt,  was  only 
0-05.  The  capital  aud  seat  of  the  provincial  diet  is  Breslau 
(i/.f.),  which  is  alsw  by  far  the  largest  and  most  imjxjrlanl  town. 
The  towns  next  in  (xjint  of  size  arc  Giirlitz.  LicRiiii/,  Konigshiitte, 
Beuthcn,  .Si  lr.M:i(lriitz,  .Nei&se  an<l  Gloj;au.  Tlie  province  .sends 
thirty-five  members  to  the  Reichstag  and  sixty -live  to  the 
Prussian  chamber  of  deputies.  The  government  divisions  of 
Breslau  and  Oppein  together  form  the  district  of  the  6th  army 
corps  with  its  bcadqnaiten  at  Breslau,  while  Liegnitz  behmia 
to  that  of  the  $th  army  corps,  the  headquaiten  of  which  am  it 
Poscn.   Gloeau,  Glatz  and  Neiaie  ate  fnrtimiii. 

tfMary«— Ikebcsinningsof  Silsahuihfatoijrdo  not  nuh  btcfc 
beyaad  the  aoth  csBtniy  «t  whkh  thne  the  iQMikt  «w 
ocaqaed  hy  dans  ol  Sbvanlc  ontionli^,  ooe  of  which  dcif ved 
iu  nnme  Iran  the  moontahi  21ms  (mod.  Zobtetdmrg),  near 
Breslau,  and  thus  gave  rise  to  the  present  appellation  of  the 
whole  province.  ThectymoloR>'of  [jl.ici-n.imes  suggests  that  the 
original  populatior.  w.v;  Cehic,  but  this  conjecture  cannot  be 
verified  in  any  his!or:(.il  records,  .\lxiut  the  year  looo  the 
-Silesian  clans  were  inLiir|wjr.itcd  in  the  kingdom  of  Poland, 
whose  rulers  held  their  ground  with  diiikuity  upainst  continuous 
attacks  l.iy  the  kings  of  Bohemia,  hut  maintained  themselvea 
successfully  against  occasional  raids  from  Gcnnany.  The 
dedsave  factor  in  the  separation  of  Silesia  from  Poland  was 
furnished  by  a  partition  of  the  Polish  crown's  tetriloriesin  iz^S. 
Silesia  was  henceforth  constituted  as  a  separate  imnfipeBty, 
and  ini  20I  its  political  severance  from  Poland  bectlM  complete. 

A  yet  more  important  result  of  the  paititiast  of  1138  was  the 
iransferenoe  of  Silesia  to  the  Gennu  natioo.  ThehidependeBt 
dynasty  wMcfa  was  than  establMied  was  drawn  under  the 
infhieiice  of  the  GcnuB  Hag,  Frederick  Barbarosaa,  and  t«0 
princes  who  hi  1163  divided  On  wvereignty  among  themadvM 
as  dukes  of  Upper  and  Lower  SUeiia  inaugurated  the  ptdiqr 
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of  Inviting  German  colonists  to  their  vacant  domains.  More 
extensive  im:ni^;rations  foUowcd,  in  the  course  of  which  the  whole 
of  Silesia  a  as  covered  v^  ilh  German  settlements.  The  numerous 
townships  whirh  then  sprang  up  acqnircii  rights  of  sdf-govcrn- 
mcnt  according  to  (jerman  law,  HrcsLiu  being  refounded  about 
1 250  as  a  German  town,  and  a  feudal  urt,:in'zatttm  was  introduced 
among  the  landholdiog  nobility,  by  the  end  oi  the  i3tb  century 
Silesia  had  virtually  become  a  Gernuui  land. 

This  ethnical  transformation  was  accompanied  by  a  great 
liae  in  material  prosperity.  Large  areas  of  forest  or  swamp 
mn  nclaimed  for  afzicultitn;  the  great  Silcsian  industries 
«|  intniag  and  weavbg  «*n  aJled  into  existence,  and  Breslau 
giew  to  be  a  leading  centie  of  esdunge  for  the  waies  flf  East  and 
Wert.  The  growing  reowircesoftliwSiliwan  duchiea  are  eiempli- 
fmi  by  the  strength  of  the  army  with  which  Henry  11.,  duke  of 
Lower  Silesia,  broke  the  force  of  the  Mongol  inva«on  at  the 
bsttkof  Ijegnilz  (1341),  and  by  the  gianiour  at  the  lourt  of  the 
Mlnneanger, Henry  (i 266-1 290).  iliis prosiK-rity,  however, 
was  checked  by  a  growing  tendency  among  the  Silcsian  d>'nasties 
to  make  partitions  of  their  territories  at  each  new  succession. 
Thus  by  the  end  of  the  ulh  century  the  country  had  been  b|jlit 
up  into  18  prini:ipiilit''cs:  Breslau.  Hiicg,  C.ldgau,  Javier,  l.icgnit;^, 
Miinstcrbcrg,  (Ms,  Schweiiinitz  and  Stcinau  in  I.<iwrr  Sili-sia; 
Beutben,  Falkenberg,  Kusel,  Ncisse,  Oppebi,  Ratibor,  Strchlitz, 
Teschen  and  Troppan  in  the  upper  district.  The  petty  rulers 
of  these  sections  wasted  their  strength  with  internecine  quarrels 
and  proved  quite  incom[K'tent  to  check  the  lawlessness  of  their 
feudal  vassals.  Save  under  the  vigorous  rule  of  some  dukes 
of  Loww  SiMa,  ndi  u  Hnijr  L  and  Boiko  L,  aad  the  above- 
named  Henry  II.  and  IV.,  who  succeeded  in  mndtiDg  moat  of 
tbe  prindpaUtiet  under  their  amy,  the  ooiiatiy  ieU  Inio  a  state 
of  gnniing  anaichy. 

Unable  to  institute  an  eflective  national  government,  and 
unwilling  to  attach  themselves  again  to  PiiLuifi,  the  Silcsian 
princes  began  about  i:qo  to  seek  tlie  pnncxtion  ul  the  German 
dynasty  tlieti  ruling  in  Boheniia.  'Die  iiitervcntion  of  llies* 
kings  resulted  in  the  t-stalilishment  of  their  suzerainty  over  the 
whole  of  Silesia,  and  the  appropriation  of  sever.ol  of  its  i>etty 
States  as  crown  domabis.  The  earliest  of  these  Bohemian 
overlords,  King  John  and  the  emperor  Charles  IV.,  fully  justified 
their  intrusion  by  the  vigorous  way  m  which  they  restored  order 
and  regularized  the  administratfcm;  in  particular,  the  dties 
at  this  time  attained  a  high  degree  of  material  prosperity  and 
political  importance.  Under  later  rulers  the  connexion  with 
Bohemia  brought  the  Siksians  no  benefit,  but  involved  them 
in  the  destractive  Hussite  wars.  At  the  outbreak  of  this  conflict 
in  i4fo  Iter  iim  in4y  nppott  to  thdr  Ubs  SigiHannd  agdnst 
tbe  Bohmnfam  rebds,  wfiom  they  regarded  as  daDgenras  to  their 
Gennaa  nationality,  but  by  this  act  they  cipoaed  themselves 
to  a  aeries  of  invasions  (i4}5-i435)  by  which  the  country  was 
severely  devastated.  In  ronsoquenro  of  these  r.tids  the  German 
element  of  population  in  Upper  Sile-sia  iK-rmanently  lost  ground; 
and  a  complete  restitution  of  the  Slavonic  natiotuality  seemed 
imminent  on  the  appointment  of  the  Hnssite,  (ic^orgc  I'odiehrad, 
to  the  Bohemian  Icing.ship  in  1457.  Though  mo.sl  of  the  Silesian 
dynasts  seemed  ready  to  acquiesce,  the  burghers  of  Breslau 
fiercely  repudiated  the  new  suaerain,  and  before  he  could  enforce 
his  daims  to  homage  he  was  ousted  by  the  Hnngarian  king, 
MattUas  Corvinus,  who  was  readily  recognised  asoverioid  (1469). 

Matthias  enforced  his  authority  by  the  vigorous  use  of  his 
mercenaries  and  hy  wirakaab  oonfacations  of  the  lands  of  turbu- 
kntnoUen.  By  inatftuting  a  pannanmt  diet  of  SOeaian  ponces 
■aJ  ewntw  to  co«opecatowMildii>lesgareat,  betook  an  iaipomnt 
■top  towairia  the  abolition  of  pnitienlarism  and  theettali&hnient 
of  an  effective  central  government.  In  spite  of  these  reforms 
tbeSQesianSfWiiofeltseverely  the  financial  exactions  of  Matthias, 
began  to  resent  the  control  of  the  Bohemian  crown.  Profiting 
by  the  feebleness  of  Matthias'  successor  X'ladislav,  they  extorted 
concessions  which  secured  to  them  a  practical  autonomy. 
These  privileges  still  rem.ained  to  them  at  the  outset  of  the 
religious  Reformation,  which  the  Silesians,  in  spite  of  their 
CathoHe  seal  duritag  the  BiMtn  imn»  aocsptisd  readfly  and 


carried  out  with  singulariy  Bttle  opposition  from  within  or 
without.  But  a  drastic  revolution  in  their  government  was 
imposed  upon  them  by  the  German  king,  Ferdinand  I.,  who 
had  been  prevented  from  interference  during  his  early  reign  by 
his  wars  with  the  Turks,  and  who  showed  little  disposition  to 
check  the  Reformation  in  Silesia  by  forcible  means,  but  subse- 
quently reasserted  the  control  of  the  Bohemian  crown  by  a 
scries  of  important  enactments.  He  iboBsliwI  aB  privileges 
which  were  not  secured  by  ctaartsr  wad  imposed  a  more  rigidly 
centralized  scheme  at  govcnunont  It  wifch  the  acti>-itics  of  the 
provinciai  diet  wen  restrkted  to  aome  judicial  and  finanda< 
functions,  and  their  freedom  in  nnttan  of  forefgn  pdtey  mi 
witlidrawnaltogetlwr.  Benoeforth,too,aaaaBttlauaf  tcciitaqr 
were  frequently  oanied  out  by  the  Boluniiilatt  CTOwn  on  raa 
extinction  of  Silesian  dynasties,  and  the  survivbg  princes  showed 
an  increasing  reluctance  to  the  exerdse  of  thdr  authority. 
Accordingly  the  Silesian  c-states  never  ag.iin  chose  to  exercise 
initiative  save  on  rare  occ;u5!ons,  and  from  1550  Silesia  pas.sed 
almost  completely  under  ii>-eipit  ailministration. 

An  uneventful  pcricKl  followed  under  the  rule  01  the  house  of 
Habsburg,  which  united  the  kingship  of  Bohemia  with  the 
archduchy  of  .Ndstria  and  the  imperial  crown.  But  this  respite 
from  trouble  was  ended  by  the  outbreak  of  the  Thirty  Years' 
War  (1618-48),  which  brought  Silesia  to  the  verge  of  ruin.  Dis- 
quieted by  some  fordble  attempts  on  Rudolph  II.'s  part  to 
suppress  Protestantism  in  certain  parts  of  the  country,  and 
mistrusting  a  formal  guarantee  of  religious  liberty  which  was 
given  to  them  in  1609,  lb*  Silesisns  joined  Imnda  with  the 
Bohemian  inmgnta  and  reniDunoed  tneir  ■"■'nPf"**  to  titeir 
Austrian  nkr.  Thair  defection,  vdddi  vns  tcnninated  by  • 
capituUtlon  in  rtas,  m»  not  punhhed  aevanly,  but  in  ^t« 
of  thdr  attempt  to  maintain  neutrality  henceforth  they  were 
quite  unable  to  secure  peace.  SUesia  remained  a  principal 
cibjiTtive  of  the  various  contending  armies  and  was  occupied 
alri.i):  I  timlinuously  by  a  succession  of  ill-disciplined  mercenary 
forri-:-  whitie  depre<Jations  and  enactions,  accentuated  at  times 
by  religious  fanaticism,  reduced  the  countr>'  to  a  state  of  helpless 
misery.  Threc-tjuarters  of  llie  ]x)pulation  are  eslin:a:eil  lu  have 
lost  their  lives,  and  commerce  and  industry  were  brought  to  a 
standstill.  Recovery  from  these  disasters  was  retarded  by  the 
permanent  diversion  of  trade  to  new  centres  like  Leipzig  and 
St  Petersburg,  and  by  a  state  of  unsettlement  due  to  the  govern- 
ment's disKgard  of  its  guarantees  to  its  Protestant  subjects.  A 
greater  maiMm  of  religious  liberty  was  secured  for  the  Silesians 
by  tbe  npnaMBtatives  of  King  Charles  XU.  of  Sweden  mi  tbek 
behalf ,  mn  affMivemi^^ 

Ansuta.  Noverthdeaa  in  fbe  earlier  part  of  tbe  tStbcenttirytlM 

condition  of  the  countr>'  still  remained  unsatisfactory. 

An  important  epoch  in  the  history  of  Silesia  is  marked  by  the 
year  1740,  when  the  dominion  of  Austria  was  cxch.-.r.ged  for  that 
of  Prussia.  .Xvailing  himself  of  a  testamentary  union  made  in 
1537  between  the  Jukeof  Liegnitzand  the  elector  of  Brandenburg, 
and  oi  an  attempt  by  the  elector  Frederick  William  to  call  it  into 
force  in  spite  of  it.s  annulment  by  Fcrdiruir.d  1.  it.  i  546,  Frederick 
II.  of  Prussia  raised  a  claim  to  the  former  duchies  of  Liegnitz, 
Brieg,  Jligemdorf  and  Wohlau.  The  empress  Maria  Theresa, 
who  was  at  this  time  involved  with  other  enemies,  was  unable 
to  prevent  the  occupation  of  Lower  Silesia  by  Frederick  and  in 
1 741  ceded  that  province  to  him.  In  the  following  year  Frederick 
renewed  his  attack  and  extorted  from  Austria  the  whole  of 
Sileaia  except  tlie  diatricts  of  l^opoau,  Tcacben  and  Jigemdorf, 
the  present  province  of  Austrian  SUesia. 

Though  flonatrained  by  the  genenl  dangeta  of  ber  position  t» 
maketermswith  Pmiaia,  Maria  Tbereaa  mg  cberidwd  thebope 
of  recovering  a  possession  whidi  she,  unlike  her  predecessors, 
valued  highly  and  held  by  a  far  better  title  than  did  her  opponent. 
A  second  war  which  Frederick  began  in  17-14  i^i  anticipation  of  a 
counter-attack  from  her  only  served  to  strengthen  his  hold  upon 
his  recent  conquest;  but  in  the  famous  Seven  Years'  War  (q.v.) 
of  1756-63  the  Austrian  empress,  aided  by  France  and  Russia, 
afanoflt  effected  ber  purpose.  Sileaia  was  repeatedly  overrun  by 
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Austrian  and  Russian  troops,  and  Krcticrick's  ultimate  expulsion 
seemed  only  a  question  ul  time  \'et  the  I'russian  king  ro-uvrred 
his  losl  ground  by  gigantic  efforts  and  eventually  retained  his 
Sileaiui  territory  undiminished. 

The  annexation  by  Frederick  ms  followed  tor  a  complete 
norganization  in  which  the  obMdete  powm  d  tks  local  dynasty 
wvt  abolished  and  Silesia  booune  a  mere  province  of  the  highly 
CHtnliiid  PnuriMl  itate.  Owing  to  the  lack  of  a  corporate 
SOerian  conadiMieneiiiiiiiifl  tlw  fnf  Mnif  Mof  thdr  local  Imtittttiona, 
the  people  aoon  beoae  iHOOcfled  to  thdr  dunfe  of  niiers. 
Moreover  Frederick,  who  had  proved  by  his  wan  the  inq^ance 
which  he  attached  to  Sile^,  was  indefatigable  in  times  of  peace 
In  his  attempts  to  justify  his  usurpation.  Making  yearly  visiu 
to  the  countr>',  and  further  keeping  himadf  in  toudi  with  it  by 
means  of  a  special  "  minister  of  Silesia,"  he  was  enablH  to  i  f.cci 
numerous  political  reforms,  chief  of  which  were  the  strict  cnlortc- 
ment  of  religious  toleration  a.n(i  the  realrittion  of  oppressive 
seignorial  rights.  By  liberal  endowments  ami  minute  but 
judicious  re>!ulalions  he  brought  about  a  rai):ii  lii'veji.jirncnl  of 
Silesian  industries;  in  particular  he  revived  the  mining  and 
weaving  operations  whldi  at  pnwutt  OHiilitale  the  couatiy's 
chief  source  of  wealth. 

After  its  incorporation  with  Prussia  Silesia  ceases  to  have  an 
independent  political  history.  During  the  Napoleonic  wars  it  was 
partly  occupied  by  French  troops  (1806-1813),  and  at  the  bcgin- 
oiag  of  the  War  of  Libeistioa  it  WM  the  chief  Meiie  of  opccations 
between  the  Freoch  and  the  allied  arades.  In  1815  it  was 
wUiaed  fay  a.  psidm  <ii  Lnntb,  whidi  hud  beooae  dctadicd 
iniai  SOeih  as  fir  back  m  the  ttth  cantiuy  and  alnee  then  had 
been  anneied  to  the  kingdom  of  Saxoay.  During  the  rest  of 
the  19th  century  its  peace  has  been  interrupted  from  time  to  time 
by  Hots  of  discontented  Weavers.  But  the  general  record  of 
recent  limes  has  been  fonc  of  i.'nJ  jjtrial  development  and 
prosperity  hardly  inferior  to  that  of  any  other  part  of  Germany. 

Sec  C.  Griinhagen,  GetchichU  SchiesUitt  (2  vol*.,  Gotha,  1884- 
1886),  and  SchUiten  unlet  Friedrkk  4tm  Gnstm  (3  vols..  Gotha, 
1890-1892) ;  M.  Morgenbesser,  GeschidOe Vmi SMttign  (Berlin,  1893) ; 
KnOtel,  Geschickte  ObersckUsiens  (Kattowiu,  1906):  H.  Grotefcnd. 
Slammtafeln  der  sthUsUcken  Firsteu  bis  1740  (Breslau.  1889); 
F.  Rachlahl.  Dit  OrganisiUion  <Ur  Gfsamlstaaisvencaltunf  SthUsitns 
vcr  dfm  drfissi^iihr>i;en  Krtrgc  (Leipzig,  1^94);  H.  f-ethner, 
Gesckuhie  des  scbiesischtn  Berg-  und  IluUenweunt  1741-1806  (Berlin, 
Mta)!  in  also  the  £ril»Arifi  *u  VtnmifarCoMdHt  umi  JUtuhm 
SmUmu  flMra,  1055  •(Kl  ).  and  OttrtOMmUm  BabmO,  ZtU- 
ukri/litt  mnMitMnn  Geschickuvertins  (Opfida.  1909  iqq.}. 

Auslritin  Si!fsi,i. 
Antliia  Silesia  (Ger.  OsUrreUhisck-Sihlaun)  is  a  ducliy  and 
OOwaland  of  Austria,  bounded  £.  by  Gallcia,  S.  by  Hungary 
and  Moravia,  W.  and  N.  by  Prussian  Silesia.  It  has  an  area  of 
1987  sq.  m.  and  is  the  smallest  province  of  .\ustria.  Silesia  is 
divided  by  a  projecting  limb  of  Moravia  into  two  small  parts  of 
tCRitoiy,  of  which  the  western  part  is  flanked  by  the  Sudetic 
wuHttaSoB,  namdy  the  Altvater  Gebirge;  while  the  eastern  part 
ii  Ifatoked  by  the  Carpathian!,  nanely  the  Jahhmka  Gebirge 
irith  thdr  highest  peak  the  Lima  Him  (4340  ft>).  A  great  pro- 
poitkm  of  the  surface  of  Sileria  b  occupied  by  the  oHifaoots  of 
these  ranges.  The  province  b  tiwcnwd  hy  tlie  Vistula,  which 
rises  in  the  Carpathians  within  eastern  SBeris,  and  by  the  Oder, 
with  its  affluents  the  Oppa  and  theOfaa.  Owing  to  iu  mountain- 
ous  rh.iraricr,  and  its  i^opcs  towards  the  N.  and  N.E.,  Silesia 
has  a  somewhat  severe  climate  for  its  latitude,  the  mean  annual 
temperature  being  9^  F.,  while  the  amrail  nfanfall  varies  tem 
20  to  30  in. 

Of  the  total  area  49*4%  Is  arable  land,  34-2%  is  covered  by 
forest*.  6-2°^  by  peiinrsgea,  while  meadows  oocn|>y  5-8%  and 
gaidens  1-3 "i,.  The  toil  cannot,  as  a  rule.  l>e  termed  rich,  although 
some  parts  are  fertile  and  produce  cereals,  vegetable*,  beetroot  and 
fruit.  In  the  mountainou!;  rc-i:ion  da!r\-  farminR  is  carried  on  after 
the  .'Mpine  fashion  and  thi>  bn-f  lin,;  if  >hi-pp  is  improvHng.  Large 
herd*  of  gee^  and  pigeorui  are  reared,  while  huntini;  and  fishing 
conttitute  also  important  resources.  The  mineral  wealth  of  Sile«ia 
is  great  and  consists  in  coal,  iron-ore.  marble  and  slate.  It  possesses 
levieml  mineral  springs,  of  which  the  beat  known  are  the  alkaline 
spitags  at  Karlsbrunn.  Like  iti  adjoining  provinces,  Silesia  boasts 
01  a  naat  and  varied  industrial  actmty,  chidhr  repreiented  by  the 
■Htsliiiife  aad  tntile  huiiMiIis  ia  an  their  biaaehes.  The  doth 


and  woollen  industries  are  concentrated  at  Bieliu,  Jigemdorf  and 
Engelxberg;  linen  u  manufactured  at  Kreiwaldau  Freudenthal  and 
Benniscb;  cotton  goods  at  Frie^lek.  The  iron  industry  is  con- 
centrated at  Trzinicti,  near  Tc-i'-hen,  and  various  industrial  and 
•igrirultural  machines  are  manufactured  at  Troppau,  JaKeimiori, 
Uxtron  and  Bielits.  Hie  organs  manufactured  at  Jiicerndorf  enjoy 
a  good  reputatioa.  Other  important  branches  of  industry  are 
chemicals  at  Hruschau  and  Petrowitz;  sugar  refineries,  milling, 
brewing  and  liqueurs. 

In  1900  the  population  numbered  680,422,  which  cxirrcsponds 
to  342  inhabitants  per  sq.  m.  The  Germans  formed  44-69% 
of  the  population,  33- 21%  were  Poles  and  2 2  05%  Czechs 
and  Slavs.  According  to  rdigion,  84-73  were  Roman  Catholics, 
14%  Protestants  and  the  remainder  were  Jews.  The  local  diet 
is  composed  of  31  members,  and  Silesia  sends  t2  deputies  to  the 
Reiduiat  at  Vienna.  For  adminiitfativ*  puipoM  Sikaia  ia 
divided  into  9  dhtrida  aod  j  tonaa  with  antoBameiia  mimid* 
palities:  Trqilpan,  the  cmfiok,  Bidfti  and  Friedek.  Other 
principal  town*  ant  Tesehen,  MolKlhOstrau,  Jagemdorf, 
Karwin,  Freudenthal,  Frdwaldau  aad  Boinisdi. 

The  actual  duchy  is  only  a  very  small  part,  which  was  left 
to  .\ustria  after  the  Seven  Years'  War,  from  its  former  province 
of  the  same  name.  It  formed,  with  Moravia,  a  .single  province 
until  1849,  when  it  was  created  a  separate  duchy. 

See  F.  Slama.  Oslfrrrichitck-Schinien  (Prague.  1887);  and  A. 
Peter,  Das  Uerzoztum  ScUesien  (Vienna,  1884). 

SILESIAN  WARS,  the  name  given  to  the  contests  between 
Austria  and  Prussia  for  the  possession  of  Silesia.  The  first  (1740- 
1742)  and  second  (1744-174 5)  wars  formed  a  part  of  the  great 
European  struggle  called  the  War  of  the  Austrian  Succession 
(q.v.),  and  the  third  war  (1756-1762)  similarly  a  part  of  the 
Seven  Years'  War  (?.*.). 

niBOUBTTB;  ttauan  DB  (lyortl^h  controller  gearral 
of  Ptaaec^  via  hora  at  IlmngM  en  the  $tli  of  July  17091,  Ea 
travdled  extensively  wfaOeitill  a  jKunc  nun  aad  diar  attatka 
to  Uandf  by  the  pubBcatloa  of  EagBdi  tnodatiom,  historical 
writings,  and  studies  on  the  financial  system  of  England.  Stic- 
cessively  councillor  to  the  parlement  of  Metz,  secretary  to  the 
dulvc  of  Orleans,  member  of  the  commission  on  delimitation  of 
Franco-British  interests  in  .•\cadia  (1749),  and  royal  commis- 
sioner in  the  Indies  Company,  he  was  named  controller -general 
through  the  influence  of  the  marquise  de  Pompadour  on  the 
4th  of  March  175;,.  The  court  at  first  re[x)sctl  a  blind  confidence 
in  him,  but  soon  perceived  not  only  that  he  was  not  a  financier 
but  also  that  he  was  bent  on  attacking  privilege  by  levy  ing  a 
land-t.T-j  on  the  estates  of  the  nobles  and  by  reducing  the  pensions. 
A  ::toriii  of  opposition  gathered  and  broke:  a  thousand  cartoons 
and  jokes  were  directed  against  the  unfortunate  minister  who 
mmid  to  be  mMting  to  one  (inandal  embamasmeDt  in  order 
to  cacape  anothar;  and  in  alludoa  to  the  sacrifices  whi^  he 
drmandid  <tf  the  ■obha.ewn  the  canvenion  of  thdr  table  plate 
faito  womey,  silhouette  became  the  popidar  wwd  for  a  figure 
reduced  to  simplest  fnraL  The  imd  ma  eventually  (183  s) 
admitted  to  the  diaionaiy  by  the  Freoch  academy.  Silhouette 
was  forced  out  of  the  ministry  on  the  21st  of  November  1759  and 
withdrew  to  Brie-sur-Marne,  where  durinR  the  remainder  of 
his  life  he  sought  refuge  from  scont  at:d  sarcasm  in  religious 
devotion.  He  died  on  the  20th  of  January'  i  -67. 

Silhouette  left  several  translations  from  the  EnRlish  and  the 
Spanish,  aecount.s  of  travel,  and  dull  historical  .in. I  |>hLl<isi>|  hii  .tl 
writing*,  a  list  of  which  is  given  in  Uuirard,  Frame  Ullirotre,  ix.  138. 
A  TeHamtiU  ptHUjiM,  wihfiihad  uaoer  his  aaoM  in  177a,  is  apochry* 
phal.  See  J.  P.  Ommmi  aad  A.  Lamoiaa,  JT.  i$  a/toiHt  (Faria, 
187a). 

gBKk*  fa  dMnddiy,  Oe  name  «nBnari|]ri|vB  to  aMtpkooa 
siUcon  (Soride,  SOt.  TUc  dMBkal  compotmd  h  widdy  aad 
moat  abundandy  (Sstrfbutcd  In  nattne^  both  tn  the  free  atate  and 

In  combination  wnth  metallic  oxides.  Free  silica  constitutes  the 
greater  part  of  sand  and  sandy  rocks;  when  fairly  pure  it  occurs 
in  the  larRc  cr>'stals  which  we  know  as  quartz  (q.t  ).  an<l  which, 
when  coloured,  form  the  gcm-stoncs  amethyst,  cairngorm, 
cats'-eye  and  jasper.  Tridymite  (q.v.)  is  a  rarer  form,  crystallo- 
gT44>hically  different  from  quartz.  Amorphous  forms  also  occur: 
chikedony       and  Ita  cdwued  modttcariana  agate,  caindian, 
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mr*  ind  Hid,  together  with  opal  (qq.v.)  are  examples.  Aiziorph- 
OM  aiBca  out  he  ohtoined  from  a  silicate  (a  compound  of  sUica 
and  a  metallic  oxide)  by  fusing  the  finely  powdered  mineral 

with  sodium  rartmnate,  decomposing  the  sixiium  silicate  thus 
formed  with  hy<iroc:liloric  acid,  evaporating  to  dryness  to  convert 
the  colloidal  silicic  add  into  iriLtilublc  silica,  and  removing  the 
soluble  chlorides  by  washing  with  hor  water.  On  drying,  the 
silica  is  obtained  as  a  soft  white  amorphous  powder,  insoluble  in 
water  and  in  all  acids  except  hydrofluoric;  it  dissolves  in  hot 
solutions  of  the  caustic  alluila  and  to  a  less  extent  in  alkali 
carbonates.  It  mdts  at  a  high  temperature,  and  in  the  electric 
furnace  it  may  be  distilled,  the  vapours  condensing  to  a  bluish- 
white  powder.  By  heating  a  aohaion  of  sodium  silicate  in  a  glass 
vessel  tha  flui  ii  mttidkcd  (an  add  silicate  being  formed)  and 
aOicaac]wntaat«idiaaiytaB|iantiiiwinalnrdntfldaiuoi^^ 
ionn»  at  Ugher  teoiperatuia  but  ImIdw  i8or  ai  lildj'iiute,  and 
•Iwvt  180°  as  quartz. 

^ieaUs. — These  comnounda  are  to  l>e  regardeil  as  salts  of  silicic 
add,  or  oombinatioos  ol  nlicxHi  dioxide  and  metallic  baae  endea ; 
thev  are  of  pmt  importance  since  they  constitute  the  oommoneM 
focfc-forming  and  many  other  minerals,  and  occur  in  every  petro- 
naphical  speciea.  The  parent  acid,  silijic  acid,  was  obtained  by 
T.  Graham  by  dialysing  a  solution  of  hydrochloric  acid  to  which 
EofJium  -.ilii  .itc  had  been  ad<lcd;  a  colloidal  silicic  ariil  being  re- 
tained in  the  dialyscr.  This  solution  may  be  concentratetl  until 
it  contains  about  14  %  of  silica  by  open  boiung,  and  this  solution  on 
evaporation  in  a  >'acuum  Kivea  a  transparent  mass  of  metasilicic 
acid.  HtSiOi.  The  Milution  is  a  tasteless  Uf|uid  having  a  fliRht  acid 
reaction;  it  t-Tixliially  cKanges  to  a  clear  tran.s(>arent  .ii^:v,  which 
afterwards  shrinks  on  drying.  This  coagulation  is  brouudt  atx>ut 
very  quickly  by  sodium  cartx>nate,  and  may  be  retarded  by  hydro- 
chloric acid  or  by  a  solution  of  a  caustic  alkali.  Several  hydrated 
fdOM  have  been  obtained,  e.g.  2SiO>-H,0,  3SiOi-flA  4SiOfH|0, 
89KVHiO;  these  are  very  unstable,  the  first  two  losing  water  on  ex- 
posure whilst  the  othert  alwirb  water.  The  natural  siUcates  mav  be 
resarded  as  falling  into  5  clTisc^.  viz.  orthosilicates,  derived  from 
S<(0H)4;  metasilicates,  from  SiOi^OH)t;  disilicates,  from  SiAi(OH)i; 
trisilicates,  from  SiA(OH)i;  and  basic  silicates.  These  acids  mav 
be  regarded  as  derived  by  the  partial  dehydratioa  of  the  orthoHKia. 
Another  dassttcntion  is  s'wvn  in  Metalluuv;  a  Sit «(  nincnl 
stlicatea  is ^vn  in  Mineralogy,  and  for  the 
of  these  compounds  see  also  I'BTROLOcy. 

SILICON  [symbol  Si,  atomic  weight  38'3  (O— i6)l,  a  non- 
metallic  chemical  dement.  It  is  not  found  in  the  uncombined 
condition,  but  in  combination  with  other  elements  it  is,  with 
pcrh.ips  the  exception  of  oxygen,  the  most  widdy  distributed  and 
abundant  of  all  the  elements.  It  is  found  in  the  form  of  oxide 
(silica),  cither  anhydrous  or  hydrated  as  quartz,  flint,  sand, 
dulcedony,  tridymite,  opal,  &c.,  but  occurs  chiefly  in  the  form 
of  silicatct  of  aluminium,  magnesium,  iron,  and  the  alkali  and 
ailnUiw  aaith  wtttak,  fasming  the  ddcf  oonatitucnt  of  various 
cia3r%aailiaadiwfa.  It  kai  abo  ban  toand  aa  a  comtituent  of 
miaaa  parts  of  pluts  and  lia*  baen  lacognized  hi  the  stars. 
Tlia  danunt  eiitts  In  two  famu,  one  amorphous,  the  other 
oyatallina.  The  older  methods  used  for  tlie  prqMiatioo  of  the 
amorphous  form,  namdy  the  decomposition  of  sfllcon  halides 
or  silicotV.ioridc^  by  ihc  alkali  metals,  or  of  silica  by  magnesium, 
do  not  Kivc  ^oud  results,  since  the  silicon  obtained  is  always 
contaminated  with  v.arious  impurities,  but  a  pure  variety  may 
be  prepared  according  to  E.  Vigouroux  (,Ann.  Mm.  phys.,  1897, 
(7)  I  J,  p.  153)  by  heating  silica  with  magnesium  in  the  presence  of 
magnesia,  or  by  heating  .silica  with  aluminium.  The  crystalline 
form  may  be  prcfiarcti  by  healing  potassium  silicotluoride  with 
sodium  or  aluminium  (F.  Wohkr,  .4«fi.,  1856,  97,  p.  266;  1857, 
102,  p.  hy  hfating  silica  with  m.igncsium  in  the  presence  of 
sine  (L.  Gattemunn,  Btr^  1S89,  21,  p.  186);  and  by  the  reduc- 
tion of  silica  in  the  praenoe  of  carbon  and  iron  (H.  N.  Warren, 
Ckem,  Newt,  1888,  57,  p.  54;  iS93>  67,  p.  136).  Airather 
oyataliioa  flinn,  diScRiag -from  the  former  by  its  solubility  in 
Iqrdjofluoiic  add,  was  pn|>and  by  H.  Maaaan  and  F.  Siciiwm 
(Comftcs  nmdus,  1904,  13S,  p.  1299).  A  wnMwiwt  tmpuia 
■Qicon  (containing  90-98%  of  the  dement)  ia  mada  bjr  the 
Carborundum  Company  of  Niagara  Falls  (United  States  Patents 
745132  and  fi42;73,  tpoS)  by  heating  coke  and  sand  in  an 
dcclric  furnace.  The  product  is  a  crystalline  solid  of  ^pcci&c 
fj4,  and  nsitt  at  aiwat  1430*  C.  Sea  also 
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silica  and  carborundum. 

Amorphous  silicon  is  a  brown  coiotired  powder,  the  crystalline 
v.'.ri.  iy  bring  grey,  but  it  presents  somewhat  different  appear- 
ances accoriiing  to  the  method  used  for  its  preparation.  The 
specific  KravilN  of  '.he  amoqihous  form  is  3-35  (Vigouroux), 
that  of  the  cryst  Uiiiic  sariety  varying,  according  to  the  method 
of  preparation,  from  ^  C24  to  3403.  The  specific  heAt  varies  with 
the  temperature,  from  0-136  at  -39°  C.  to  0'3039  at  232°  C. 
Silicon  distils  readily  at  the  temperature  of  the  dectric  furnace. 
It  is  attacked  rapidly  by  fluorine  at  ordinary  temperature,  and 
by  chlorine  when  heated  in  a  current  of  the  gas.  It  undergoes  a 
slight  superficial  oxidation  when  heated  in  oxygen.  It  ( 
directly  with  many  metals  on  heating,  whilst  others 
dissolve  it.  When  heated  with  aodium  and  potssaiiiiB,  < 
enily  no  action  takes  places  bat  If  htatad  with  Bthfaim  It  I 
a  lithium  siikldf^  Lli8W(H.Mniissn,  Cwsjitt  naim,  i«oa,  S34t 
p.  10S3).   It  decomposes  at  a  ted  heat,  Hberating 

hydrogen  and  yidding  a  compound  containing  silicon  and  nitro- 
gen. It  reduces  many  noit-metalUc  oxides.  It  is  only  soluble 
in  a  mixture  of  hydrofljoric  and  nitric  acid,  or  in  solution.s  of  the 
caustic  alkalis,  in  the  latter  case  yielding  hydrogen  and  a  silicate: 
Si-f-2KH0  +  H,O  =  K,SiO,-|-2H:.  On  fusion  with  alkaline  car- 
bonates and  hydroxides  it  undergoes  oxidation  to  silica  which 
dissolves  on  the  excess  of  alkali  yielding  an  alkaline  silicate. 

Silicon  hydride,  Sill4,  is  obtained  in  an  impure  condition,  as  a 
spontaiifiMi'.Iy  int1.iiiimable  gas,  by  decomposing  m.agnesium  silicliie 
with  hydrochloric  acid,  or  by  the  direct  union  of  silicon  and  hydrogen 
in  the  electric  arc  In  the^pttic  state  it  may  be  prepared  by  decom- 
posing ethyl  ailicaformate  ui  tlie  presence  of  sodium  (C.  Fnedd  and 
A.Ladaibure.  Comptesrendus,  1 867, 64,  pp.  339.  ia«7);4Si(OCsH«}«'* 
SiH4-)-3Si(OC|Hi)<.  When  pure,  it  is  a  colourless  gas  which  is  not 
?<pontaneou»ly  inflammable  at  ordinary  temperature  and  pressure, 
but  a  slight  mcrease  of  temperature  or  dcrre.v*  of  pressure  sets  up 
decomposition.  It  is  almost  insoluble  in  water.  It  burns  when 
brought  into  contact  with  chloriae,  forming  silicon  chloride  and 
hydrochloric  acid.  It  decomposes  solutions  of  silver  nitrate  and 
copper  sulphate.  A  se<:ond  hydride  of  silicon,  of  composition 
Si|Ht,  was  prepared  by  II.  Moissan  and  S.  Smiles  (jCompies  rendut, 
19OS,  pp.  569,  1549)  from  the  products  obtained  in  the  action  of 
hydrochlonc  .acicT on  magnesium  silicide.  The?*  are  pavsed  ihrouch 
a  vessel  surrounded  by  a  freezing  mixture  and  on  iractionating  the 
piiiiiiii  I  the  hjdililB  riisrlli  iiim  at  a  imlnartiiit  ihpiii  mitfafc 
5S*  C  It  is  also  obtatnad  hy  tba  deeompoittlon  of  tAhim  siKride 
with  concentrated  hydrochloric  add.  Its  vapour  is  spontaneously 
inflammable  when  exposed  to  air.  It  behaves  as  a  reducing  a^ent. 
For  a  posuble  hydride  'Si,H,),  .see  J.  OKicr,  Ann.  chim.  pkys.,  iStki, 
(5).  »o,  p.  5. 

Only  one  oxide  of  silicon,  namely  the  dioxide  or  silica,  is  known 
(smSiuca). 

SUieoH  flwmde,_&Vt,  is  formed  wlien  silicon  is  brought  into  contact 

with  fluorine  (Mois.san);  or  by  decomposing  a  mixture  of  acid  pota.*- 
sium  fluoride  and  silica,  or  of  calcium  fluoride  and  silica  with  concen- 
trated sulphuric  acid.  It  isa  colourless,  stroiiKly  fuming  gas  which  has 
a  Hiitii)".  atm^  smell.  It  is dccuiiip^jscii  with  great  violence  when  heated 
in  contact  with  either  sodium  or  potassium.  It  combines  directly 
with  ammonia  to  form  the  compound  SiFf2NHa,  and  is  absorbed  by 
dry  boric  acid  and  by  many  metallic  oxidest.  Water  decompoves  it 
into  silicofluoric  acid  and  silicic  acid:  3SiFj-f-3HiO  =  2fi!SiF,-f 
IljSi<  )|.  With  potassium  hydroxide  it  yields  potassium  siiicofluoride, 
whilst  with  sodium  hydroxide,  sodium  fluoride  is  produced:  HSiK, 
•IKHO-  SiO,-»-2K,SiF.+  2H^:  SiF.-f  4NaOH  -  SiO,-|-  INal  + 
■JHiO.  It  combines  directly  with  acetone  and  with  various  amines. 
Silicon  ftumoform,  SiHFi,  was  obtained  by  O.  Ruff  and  CurtAlbert 
(Ber.,  190S,  38,  p.  Si)  by  decomposing  titanium  fluoride  with  silicon 
ehloroform  in  sealed  vcsscLs  at  100-120°  C.  It  is  a  colourle.v<  gas 
which  may  be  condensed  to  a  limiir!  InjiUiik  at  -80  2°  On 
solidification  it  melts  at  about  -110  C.  The  gas  is  very  unstable, 
decomposing  slowly,  even  at  ordinary  temperatures,  into  hydrogen, 
silicon  fluonde  and  silicon:  4SiHF|B2Hi-^3SiF«+Si.  It  bums  with 
a  pale-blue  flame  forauag  silicon  llaonds,  lilicafluorie  acid  aad 
silicic  acid.  It  is  Bscemposed  readily  by  water,  sodium  hydrashlii, 
alcohol  and  ether: 

2SIIlP.-l-4HiO-H4SiO«-{-H.aP«-t-2H,: 

SmFi+3NaOH -t- H/)  -  HjSJO<+.«NaF  +  H,: 
aSiHFi-l-4C,H.OH=sa(0<5Hi).-l-H,SiF,-»-aH,; 
SiHFt+3(CiHt)«0  >SiH(OC*Hi)i -t-3C,H»F. 

^^ufiuoric  acid,  H»SiF«.  is  obtained  as  diown  above,  and  also  by  dw 
action  of  sulphuric  acid  on  tiarium  siiicofluoride.  or  by  al>-><jrbing 
xilicon  fluoride  in  aqueous  liydroliuoric  acid.  The  .solution  un 
evaporation  deposits  a  hydrated  form,  HaSiF*-2H|0,  which  decom- 
The  anfaydnms  acad  is  not  known,  sinoB  oB 
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cvaporaung  ihv  aq  ueou«  tolution  it  gradually  decotnpoaes  into  silicon 
IhlOtide  ana  b^diofluoric  acid. 

SUinK  eUoride,  SiCli,  was  prepaml  by  J.  J.  Bcrzclius  (/aArfii., 
iSaji  4>  p.  91)  by  the  action  <if  flil<irinc  on  silicon,  and  is  also  ob- 
tliwflt  when  an  intinvatc  mixturi-  o(  --iHia  and  carNm  is  lir-iitiil  in  a 
stream  of  chlorinf  aiul  0\f  produi  di  reaction  fractionated.  It  is  a 
very  htjblo  colourless  J-,i|iili;  Ii  Ik  iI-.  .1;   .S'*    (  ■  ()x\(;rn  (inly 

attacks  it  at  very  hi^h  tLnipcraturLS.  \\  licn  heated  with  tne  alkali 
and  alkaliiM  earth  metals  it  yields  tilicon  and  the  corresponding 
metallic  chloridca.  Water  decompoacs  it  into  h^^drochloric  and 
•flicic  adda.  It  combines  directly  with  ammonia  gas  to  form 
^CI<-6NHt,  and  h  also  serves  as  the  starting  point  for  tht:  |ir>')ura- 
tion  of  numerous  ori^anio  derivatives  of  silicon.  The  hexachl ui'lc, 
SitCU,  is  formed  when  :-ili(  <  h'.crii'.i'  v.ijMHir  i»  f).is>e<l  ovi  r  stron^jly 
bwted  silicon;  by  the  action  of  chlurine  on  the  corrrsixinding  ioilo- 
eomppund,  or  by  heating  the  iodo-compound  with  mercuric  daloridc 

£>  Friedel.  CompUs  rendut,  1871,  73>  P-  497)>  It  is  a  colourless 
miflsUqind  which  boils  at  I46-I4S''C.  ItisdccomiwiKd  by  water, 
and  iSa  when  heated  between  350*  and  1000*  C,  but  it  is  stable  both 
bdow  and  abov-c  these  tcmperatnr<^.  The  nflivhtnriiU,  Si4'l,,  is 
farmed  to  the  extent  of  alxjul  i  to  i  ,  in  the  action  of  chlnriiic  <in 
silicon  (L.  Gattcrmann,  Bet.,  iti99,  3^.  p.  1 1 14).  k  is  a  colourless 
li()uld  which  boils  at  210'  C.  Water  dcoompoaes  it  with  tlw  facma- 
tion  of  silico-meaoulic  acid.  HOOSi-Si(pH)rSiOOH.  StNemt  ttivro- 
Jorm,  SiHa*.  lint  preparatl  by  H.  Buff  and  F.  Wdhler  (Ann..  1857, 
ia(.  p.  94),  is  foniud  by  heamK  crystallised  silicon  in  hydrochloric 
acid  ffaa  at  a  temperature  below  red  heat,  or  by  the  ai  lion  of  hydro- 
chlonc  acid  gas  on  copper  dilicide,  the  [)riKliu-ts  litinR  condensed 
b>'  liquid  air  and  aftcruards  fractionated  ((.).  Ruff  and  Curt  Allwrt, 
BfT.,  1905.  38,  p.  3333).  It  is  a  colauriesa  liquid  which  boiUat  33*  C. 
It  fumes  in  air  and  bums  with  a  green  ftanie.  It  is  decompgaed  by 
cald  water  with  the  formation  of  silicofortnie  SOliydridet  HtSuOt- 
It  unites  dire-cdy  with  ammonia  k^s  yielding  a  CUmpOUnd  of  variable 
compijsition.    It  is  deconiiKjsetl  by  chlorine. 

Similar  broni<i-conip»iunds  of  tomixjsitinn  SiBri.  SiiHr4  and  SiHUri 
arc  known.  Siinan  Irtnitodide ,  SiU.  is  formed  by  passing  iodine 
vapour  mixed  with  carbon  dioxide  over  strongly-heated  silicon  (C. 
Fnedel,  Comptfs  rendus,  1868,  67,  p.  98);  the  iodtxompound  con- 
denses in  the  colder  jxirtion  of  the  apparatus  and  is  ]>urified  by 
ihaking  with  rarl)on  bisulphide  and  witn  mercury.  It  cr>stallizci  in 
Oc(aheiIr;i  vvliirh  melt  at  :20-5°  C.  and  boil  at  200°  C.  Its  vaiKJur 
burns  with  a  red  llanie.  It  is  decomposed  by  alcohol  and  also  by 
eth.  r  when  hcaud  to  loo»  C;  Sil.+2C,H,0I1 -Sit),+2r,IUI -f- 
'.'HI;  Sih-|-  I((  !Hii:O^Si(OC,lU)4+4CiH»I.  The  htxaif4idt.  Si,I,. 
is  obtained  by  heating  the  tctraiodide  with  finely  dividt^l  silver  to 
300*  C  It  c^stallizcB  in  hexagonal  prisms  which  exhibit  double 
refraetloa.  It  is  tolubte  in  carbon  bisulphide,  and  is  decomposed  by 
water  and  also  by  heat,  in  the  Inter  ra><-  \  icldinj;  the  tetraiiKlidc  and 
the  di  iixlidc,  Si,I»,  an  ora:•,^;e-■  ■  1'.. .ured  -.olid  wlii'  li  is  imt  r-oUibli-  in 
carbon  bisulphi<le.  Siitfi'tt  ifsi,\<{^rm,  Sillli.  is  formed  by  the  action 
of  hydriodic  a  i  l  n  i  illrnii,  (lie  product,  which  contains  silicon 
tetraiodide,  being  scparate<l  by  fractionation.  It  i-ial,si> obtained  by 
the  action  of  hydrioaic  acid  on  silicon  nitrogen  hydride  ■uapendcd 
in  carbon  lHsul]>hide,  or  b^-  the  artion  of  a  benzene  .wlution  of  bydri- 
«dic  acid  on  trianilino-silicon  hydri<le  (O.  RufT,  her.,  1907,  41,  p. 
3T38).  It  is  a  colourless,  stronjily  refractinR  liquid,  which  boils  at 
about  220°  r.,  sliijht  decom|Kiiiliiin  wtiiii|<  in  above  IJO*  C.  Water 
decompo-----  i'  i>n«lu,  tion  of  leucune.  \ u merOUachUlloJodidei 

and  bromoiodidcs  of  silicon  have  tieen  described. 

SSkm  »i<Wiiii  kydridt,  SiNH,  is  a  white  powder  formed  with 
aillcmi  amide  wwea  smmonia  gaa  («filutcd  with  Hydrogen)  is  brought 
into  contact  with  dw  vapour  of  silicon  chloroform  at  -10°  C. 
TrutnUino  stikmtkfiHde,  SiH(NHC«H»)i,  is  obtained  bv  the  action  of 
aniline  on  a  benzene  solution  of  silicon  chloroform.  It  rrvstallircs 
in  needles  which  decompose  at  114"  (  .  .St/i,on  cmsdr,  Sil  Mi.),.  is 
obtained  as  a  white  amorphous  unstable  solid  by  the  action  of  dry 
aamoaia  on  lilicon  chloride  at  -50°  C.  (E.  Vignirauxand  C.  Hugot, 
CompUi  mtdta.  1903,  136.  p.  1670).  It  b  readily  decomposed  by 
water:  Si(NH,)«-|-2H«0-4NHi+SiOk.  Above  o*  C.  it  decom- 
poH'Mhus:Si(NH,).-2HNi-|-Si(NH)*. 

Silicon  sulphide,  SiSi,  is  formed  by  the  direct  nninn  of  silicon  with 
sulphur;  by  the  action  of  sulphuretted  hy(lr..(;rn  nn  cn,s(alli7ed 
silicon  at  red  heat  (P.  Sabatier,  CompUi  rendus,  1880,  90,  p.  819); 
or  by  passing  tlw  vapour  of  cariiMMol^Ude  awM  a  hn  mixture 
of  silica  and  cailMn.  It  eryatal&ca  In  needles  which  rapidly  de- 
compOK  when  exposed  to  moist  air.  By  heating  crj-stallizcd  silicon 
with  bonm  In  the  electric  furnace  H.  Moi<s;!n  and  .\.  Stock  (Comfytes 

rendus,  I900,  l:tl.  p.  l.tol  obtained  two  borides.  SiHi  and  SiBj. 
They  are  buth  -t.il  le  <  r\ -l.illiiie  sulid-^.     The  former  is  coni- 

elctcly  decomposed  when  fused  with  caustic  potash  an<l  the  latti  r 
y  a  prolonged  boiling  with  nitric  acid.  For  silicon  carbide  see 
caifaonindum.  Numerous  methods  have  been  given  for  the  prepara- 
tion of  iiMcnasNMinlwtdc,  MgtSi.inamorearfampimatatc,  btitthe 
pttre  Mibatance  appears  to  have  been  obtained  by  P.  Lebeau  (Comptes 
rendus,  lix'8,  146,  p.  i$3)  in  the  following  manner.  Alloys  of 
m.ignesiuiii  .md  -iliron  are  prcpare<l  by  heatin)^  fragments  of  m.ii;- 
nesnim  with  mapnesium  filing*  and  potassium  «ilic<vflu<iride.  From 
the  alloy  rontaining  25°  .  of  silicon,  the  excess  of  magnesium  is 
removed  by  a  mixture  of  ethyl  iodide  and  ether  and  a  re<)idue  con- 
■ning  of  ■Btc-bhia  octahedml  ciymlsof  mignwiiim  BBdde  ia  left. 


It  decompoaea  water  at  ordinary  temperature  with  ewolttiMi  of 

hydrogen  but  without  production  of  stUcon  bydfidet  wUtat  cold 
hydrochloric  add  attacks  ii  \  i^'orou&ly  with  evollltiaik  ol  hydtOfeB 
and  spontaaeously  infljmmaMe  silicon  hydride. 

Organii  Dertvotiirs  of  SUicon, 

The  organic  derivatives  of  silicon  resemble  the  corresponding 
carbon  comixjund^  except  in  m)  far  that  the  silicon  atom  is  not 
caj  aliiL  nf  conibitiiny  with  itself  to  form  a  complex  <  h.im  i;i  the 
^..uue  manner  as  the  carbon  atom,  the  limit  at  present  being  a  chain 
of  three  Hlicon  atona.  Many  of  tfM  oailieMinaiini  liliaNi  alkyt 
compounds  were  isolated  by  Fricdd  and  Crafts  and  by  LadenbuiR 
the  method  adopted  consisting  in  the  interaction  of  the  zinc  allm 
compounds  with  silicon  halides  or  c«ters  of  silii  ic  acids.  SiCl«+ 
2Zn(r,lIi),-2ZnCI,-(-Si(C,II,)4.  This  method  has  been  modified  by 
F.  S.  Ktjiping  {Jour.  Chem.  .Soc.,  1901,  79.  p.  44'*!'  .nui  F.  'Liurke 
(Brr.,  1905,  38,  p.  1663)  by  condensing  silicon  halirles  with  alkyl 
chlorides  in  the  presence  of  sodium:  SiCl4+4R-C"l+8Na  = 
SiR,-|-«NaCI;SiHCl,+3RCI-|-0Na=SiHR,+ 6.\at  I  ;whil8tKipping 
(Proc.  Chem.  Soc.,  1904,  30.  p.  15)  has  used  silicon  balkica  twith  the 
» .rignard  reagent :  C.HjMRBrC+SiCIO-^C.H.SiCUC+MgBrPh)-* 
Ph  r,nrS:Ci,(-i-MgI3rC,H:)->Ph  C,H.  C,ll7  Siri. 

,S;iu''--n  ietrametkyl,  Si,,(_llili  (tctramcthvl  silicanc),  and  silicon 
leiraeiliyl,  Si(CjH»K,  are  lK>lh  liquids.  The  latter  reacts  with 
chlorine  to  gi>x-  silicon  nonyl-chloride  ^(CtH«)i*CtHtCI,  which 
condenses  with  potassium  acetate  to  give  the  acetic  ester  uf  silicon 
nonyl  alcohol  from  which  the  alcohol  (a  camphor-smelling  liquid) 
may  be  obtaine<l  by  hydrolysis.  Trielhyi  siJiciM,  (CjMi)>Si-OH,  i»  a 
true  alcohol,  obtained  ()y  condensing  zinc  ethyl  with  silicic  ester,  the 
resulting  siibstame  of  coni|KMiicri,  K  jHii.-SiCH  ,Hi.  with  acetyl 
chloride  yielding  a  chloro-comjxjund  (CjHj)i>iCl,  which  w  ith  aqueous 
ammonia  yields  the  alcohol.  Siiicon  tetraphenyl,  Si(C<IIi)«,  a  solid 
melting  at  331°  C,  is  obtained  by  the  actiim  of  chlorobenzenc  on 
silicon  tctracnloride  in  the  presence  of  sodium.  SUico-oxalit  atid, 
(SiO-OH)i.  obtained  by  decomposing  silicon  hexachlorido  with  icc- 
rold  water,  is  an  unstable  solid  whii  h  is  readily  decompiwed  by  the 
inorganic  bases,  with  evolution  i  f  liy  lrii{;cn  and  production  of  a 
silicate.  Silifomesoxalic  acid,  Il<J  ()Si>i|(  lll!,  SiO'OH.  formed  by 
the  act  inn  of  moist  air  on  silicon  <)i  t<«  hltiride  at  o  (  ..  is  very  onNtable, 
and  hot  water  decomposes  it  with  evolution  of  hydrogen  and  forma- 
tion of  silicic  acid  (L.  Gattcrmann.  Ber.,  i8<;9,  331  pii  III4).  S^ico- 
htiUftU  atid,  C«H«-SiO;OH.  results  from  the  artioa  of  dihite  aqueous 
ammonia  on  phenyl  silicon  chloride  (obtained  from  mercury  diphcnyl 
and  silicon  tetrachloride).  It  is  a  colourless  solid  which  melts  at 
92°  C.  For  silicon  derivative-i  of  the  amines  see  Midiaelis,  Ber., 
I>m;''i.  jii.  '/I'l;  i  n  .i-ymiuttric  si'iuon  and  the  resolution  of 
<W-i)eiu!>l-t{hyl-propyl-.sjlicol  sec  K.  S.  Kipping,  Jour.  Chem.  Soc., 
I9S7<  9i>  PP'  M9  ct  seq. 

The  atomic  wetght  of  silicon  lias  been  determined  usually  by 
anatysiis  of  the  halide  compounds  or  by  conversion  of  the  halides 
into  silica.  The  determination  of  W.  Becker  and  C.  Meyer  iZetU 
anorg.  Chem..  1905,  43,  p.  351)  gives  the  value  38-31,  and  the  Intcl^ 
national  Commisdon  in  1910  itaa  adopted  the  vabie  a8>3. 

SILISTRIA  (BidgKlu  SttUn),  the  chief  town  of  a  departmeot 
in  Bulgaria  and  the  aee  of  an  aidiUshop.  situated  oo  a  low-lying 
peninsula  projecting  into  the  Danube,  81  m.  below  Rustchttk 
and  close  to  the  frontier  of  the  Rumanian  Dobrudja.  Pop.  (1803) 

ii.viS;  (igoo)  13,133;  (lOoS)  12,055,  ot  whom  614^  were 
Bulgarians  and  4126  Turks.  The  town  was  formerly  a  fortress 
of  great  strength,  occup>'ing  the  N.E,  corner  of  the  famous 
quadrilatcriil  (Rustcbuk,  Silistra,  Shumla,  Varna),  but  its 
fortifications  wert^  demolished  in  accordance  with  the  Berlin 
Ttcaty  (1877).  In  the  town  is  a  large  subterranean  cavern,  the 
HaMMftola,  which  serv'c<l  as  a  refuge  for  its  inhabitants  during 
frequent  bombaidmenta.  The  principal  trade  is  in  cere&is; 
wine  and  wood  an  alio  eiported.  The  town  is  suirounded  by 
fine  vincyanb,  aame  30  k^ids  of  grapes  being  cultivated,  and 
tobacco  is  growo.  S^ndtUK,  fonnerly  a  flnuialiiDg  induatijr, 
has  declined  owing  to  a  disease  of  the  siDt-^iranns,  bat  efforts 
have  been  made  to  revive  ft.  Apiculture  is  extensively  practised 
am!  there  are  Large  market -gardens  in  the  ncighbonrliood* 
The  soil  of  the  dep.irtment  is  fertile,  but  lacking  in  water;  the 
inhabitants  have  excavated  large  receptacles  in  which  rain-water 
is  storcil.  .\  considerable  area  is  still  covered  with  forest,  to 
which  the  region  owes  its  name  of  Deli  Orman  ("  the  wild  v  ihmI")  ; 
there  are  exlciudve  tracts  of  pasturage,  but  cattle-rearing  declined 
in  iHSo-i9ia  A  laige  catU»4dr,  hstiag  three  days,  is  held  in 
May.  The  town  poasetaed  io  t^io  one  steam  flour-mill  and  some 
cloth  factories  and  tanneries. 

Silistria  was  the  Duroatorum  of  the  lUwnans  (Bnlgsiiaa 
Dnir);  the  andent  name  Rmains  in  the  title  of  the  udihldMi|i» 
whoiistylediMtnHMlitanofDorastail,  and  whose  diooese  is  now 
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uinted  with  that  of  Tchcrvcn  (Rustchuk).  It  was  one  of  the  most 
important  towns  of  Moesia  Inferior  and  was  successively  the 
headquarters  of  the  Icgio  I.  (ItaJica)  and  the  Icsio  XJ.  (  Claudia). 
Ii  was  (kic.iilL  l  hy  the  Bulgarian  l&ar  Simeon  against  (he 
Magyars  and  Greeks  la  893.  In  967  it  was  captured  by  the 
Russian  piince  Sviatoslav,  whom  the  Byzantine  emperor 
Nicephonis  Phocas  had  summoned  to  his  assistance.  In  971 
Sviatoalav,  after  a  three  months'  heroic  defence,  surrendered  the 
Unm  to  the  By  nriiiM,  who  had  meanwhile  become  hit  enemies, 
b  laSS  it  Ml  fi^Nxind  Iv  tlK  Ttirk*  under  AU  PMha»  the  (rand 
vhder  of  the  Mittii  Uund.  A  few  yeen  btcr  It  aeeas  to  have 
been  in  the  poewlen  of  the  Wahcfalin  prince  UiioBe,  but 
after  hie  defeat  by  Mahommed  I.  in  1416  it  passed  finally  into 
the  hands  of  the  Turks.  Silislria  flourished  under  Ottoman  rule; 
H^ji  Khalifa  describes  it  as  the  most  important  of  all  the  D.inu- 
Inan  towns;  a  (Jreek  metropolitan  was  installed  here  with  five 
bishops  under  his  control  and  a  settlement  of  Ragusiin  merchants 
kept  alive  its  commercial  interests.  In  1810  the  town  was 
surrendered  to  the  Russians  under  Kamcnskiy,  who  destroyed  its 
fortifications  before  they  withdrew,  but  they  were  rebuUt  by 
foreign  engineers,  and  in  1818-1829  were  strong  enough  to  otfer 
a  terioas  resistance  to  the  Ruielane  under  Diebich,  who  captured 
thetown  with  the  has  of  9000  HMD.  At  that  date  the  population 
faclwdim  tlie  pniw  waa  14,000,  but  in  x4s7  it  waa  oniy  about 
4000.  The  town  ma  hdd  in  ipledge  by  the  RoiiaiiafiBr  the  pay- 
ment of  a  war  indemnity  (1829-1836).  During  the  campaign 
of  1854  it  was  successfully  defended  by  General  Krach  against 
the  Russians  under  I'askioviLli:  "he  circuit  of  its  defences  had 
been  strengthened  before  tiiis  time  by  the  outlying  fortresses 
&ledjid-tabia  (built  by  English  engineers)  and  .Arab  tahia.  It 
was  again  invested  by  the  Russians  in  1877,  and  on  the  con- 
clusion of  peace  w;vs  evacuated  by  the  Turks.  (J.  I).  B.) 

SILIUS  ITAUCUS,  in  fuU  Titl'S  Catius  Siuus  It.vucus 
(a.d.  35  or  26-101),  Latin  epic  poet.  His  birthplace  is  imknown. 
From  his  cognomen  Italicus  the  conclusion  has  been  drawn 
that  ka  came  from  the  town  of  Italica  in  Spain;  but  Latin 

UMfa  would  in  that  caae  have  demanded  the  foon  JioUccnsis, 
ud  it  la  hi^  that  Martui  -wmdd  haw  failed  to 

aatut  Um  amng  the  Uterary  celebrities  of  Spain  tm  the  latter 
half  of  the  tst  century.   The  conjecture  that  Sliua  derived 

from  Italica,  the  c.ipital  of  the  Italian  confederation  during  the 
Social  War,  is  open  to  still  stronger  objection.  Most  likely 
stjnu'  ani  c-ilor  cf  tlic  ;>ix'-  acquired  the  title  ''  Italicus  "  from 
h  iving  been  a  niember  of  one  of  the  corporations  of  "'Italici  " 
«ho  ate  often  mentioned  in  inscriptions  from  Sicily  and  else- 
where. In  early  life  Silius  was  a  renowned  forensic  orator, 
later  a  safe  and  cautious  politician,  without  aljillty  or  ambition 
enough  to  be  legitimately  obnoxious  to  the  cruel  rulers  under 
wbom  lie  lived.  But  mediocrity  was  hardly  an  efficient  protec- 
tion againet  the  murderous  whims  of  Nero,  and  Silius  was 
feneially  believwd  to  have  secured  at  once  his  own  safety  and 
promotion  to  the  mnmhhip  by  praatitutiag  liis  ooktmlcal 
poweea  in  the  jndida]  fanes  wlddi  often  usheied  in  the  doom 
el  the  empecor's  victims.  He  was  consul  in  the  year  of  Nero's 
death  (68),  and  is  mentioned  by  Tacitus  as  having  been  one  of 
two  witnesses  '.vf-.o  were  i>r«er.t  at  the  conferences  lietwecn 
N'ilellius  and  I  Liviub  Sabinas,  the  elder  brother  of  X'espasian, 
when  the  legions  from  the  East  were  marching  rapidly  on  the 
capital.  The  Ufe  of  Silius  after  his  consulship  is  well  depicted 
by  the  younger  riiny: —  "  He  conducted  himself  wisely  and 
courteously  as  the  friend  of  the  luxurious  and  cnicl  Vilellius; 
he  won  repute  by  his  proconsubhip  of  Asia,  ami  obliterated 
by  the  ptaisewwthy  use  he  made  of  bis  leisure  the  stain  he  had 
IncaRed  thnUilt  his  active  emtioiia  in  former  days.  In  dignity 
and  coatentment,  avoiding  powtr  ud  therefore  hostility,  he 
ontBved  the  Flavian  d^ynaaty,  heepiaB  to  a  private  station  after 
his covemaidiipof Asia."  Hispoemoniitainaon^twopiwagfn 
relating  to  the  Flavians',  b  both  Domitian  is  eulogiaed  as  a 
warrior;  in  one  he  figures  as  a  singer  whose  lyre  is  sweeter 
than  that  of  Oqihcus  himself.  Silius  w.is  a  great  student  and 
patron  of  literature  and  art.  and  a  passioruitc  collector.  Two 
great  Romans  of  the  past,  Cicero  and  Virgil,  were  by  lum  idealized 


and  veritably  worshipped;  and  he  was  the  happy  possessor 
of  their  estates  at  Tustulum  and  Naples.  The  later  life  of  Silius 
was  passed  on  the  Campanian  shore,  hard  by  the  tomb  of  Virgil, 
at  which  he  offered  the  homage  of  a  licvutee  lie  closely  emu- 
lated the  lives  of  his  two  great  heroes:  the  one  he  followed  in 
composing  epic  verse,  the  other  in  debating  philosophic  questions 
with  his  friends  of  like  tastes.  Among  these  was  Epictetus,  who 
judged  him  to  be  the  most  philosophic  spirit  among  the  Romans 
of  his  time,  and  Comutus,  the  Stoic,  rhetorician  and  grammsriaa, 
who  appropriately  dedicated  to  SiUaa  a  commentary  upon 
VirgiL  Though  the  verse  of  Silius  la  not  vnapped  in  Stoic  gloom 
like  that  of  Lucan,  yet  StoidHn  lends  in  many  (daoea  a  not 
tmgraoeftd  gravity  to  his  poem.  Silius  was  one  of  the  numerous 
Romans  of  t  he  early  empire  who  had  the  courage  of  tbnr  opinions, 
and  carrii'd  :n:o  jicrfect  pratlice  the  theory  of  suiridc  adopted 
by  their  school.  Stridden  li\  .in  incurable  tumour,  he  starved 
liiniself  to  death,  keeping  a  ciiteriui  countenance  to  the  end. 

Whether  Silius  committed  to  writing  hi.s  philo.sophic  dialogues 
or  not,  we  cannot  say.  Chance  has  preserved  to  us  his  epic 
poem  entitled  Punka,  in  seventeen  books,  and  oompiiaing 
some  fourteen  thousand  lines.  In  cboosiag  the  Swrnwi  Pnnfc 
War  for  his  subject,  Silius  had,  we  know,  many  predecessoia, 
as  he  doubtloa  had  flumy  foUowen.  From  tbe  time  of  Naeviua 
OQwaixIa  every  great  mlUtaiy  itnii^  In  which  the  Somana 
bad  been  engaged  had  found  ita  poet  over  and  over  agrin.  In 
justice  to  Silius  and  Lucan,  it  should  be  observed  that  the 
mythologic  poet  had  a  far  easier  task  than  the  historic.  In  a 
well-known  passage  Petronius  pointedly  describes  the  difllculties 
of  the  historic  theme.  \  poet,  he  said,  who  should  take  upon 
him  the  viist  subject  of  the  civil  wars  would  break  do'.v)i  btnoaih 
the  burden  unless  he  were  "  full  of  learning,"  since  he  wuuld 
have  not  merely  to  record  l;u:ts,  which  the  historians  did  much 
better,  but  must  possess  an  unshackled  genius,  to  which  fuU 
course  must  be  given  by  the  use  of  digressions,  by  bringing 
divine  beings  on  to  the  stage,  and  by  giving  generally  a  mytho- 
logic tinge  to  the  subject.  The  Latin  laws  of  the  historic  epic 
were  fixed  by  Eoniua,  and  were  atill  binding  when  Claudlan 
wrote.  Thqr  Mte  never  atDMiriy  inffiufM].  aneq>t  by  Locna, 
who  subititttted  for  the  dH  M  matkliM  cl  Ua  predecessors  the 
vast,  dfan  and  imposing  Stole  coaception  of  deatiny.  By  pro- 
tracted application,  and  being  "  ftill  of  learning,"  Silius  had 
acquired  excellent  recipes  for  every  ingredient  that  went  to  the 
making  of  the  conventional  historic  epic.  Though  he  is  not 
named  by  Quintiliaii,  he  is  probably  hinted  at  in  the  mention  of  a 
class  of  poets  who,  as  the  writer  says,  "  write  to  show  their 
learning."  To  seize  the  moments  in  the  history,  however  un- 
important, which  were  capable  of  picturesque  treatment;  to 
pass  over  all  events,  however  important,  which  cotdd  not  readily 
be  rendered  into  heroics;  to  stuff  out  tbe  somewhat  modern 
heroes  to  something  like  Homeric  proportions;  to  subjea  att 
their  movements  to  the  paariona  and  oapiieeaof  the  Olympiana; 
to  ransack  the  poetry  of  the  peat  for  inddeota  and  aimiica 
oniAicha  slightly  new  lace  might  be  put;  to  fniit  in  by  wd- 
wora  artifices  episodes,  however  strange  to  the  anbject,  taken 
from  the  mythologic  or  historic  glories  of  Rome  and  Greece, — 
all  this  Silius  knew  hov.  \<>  do.  He  t!i:i  ii  all  with  the  languid 
grace  of  the  inveterate  connoi-s-seur,  and  with  a  simplicnty  foreign 
to  his  time,  which  s]>rang  in  part  from  cultivated  taste  and 
horror  of  the  venturesome  word,  and  in  part  from  the  sulidued 
tone  of  a  life  which  had  come  unscathed  through  the  reigns  of 
Caligula,  Nero  and  Domitian.  The  more  threadbare  the  theme, 
and  the  more  worn  the  machinery,  the  greater  the  need  of 
genius.  Two  of  the  most  rigid  requirements  of  the  ancient  epic 
were  abundant  similes  and  abundant  single  combats.  But  all 
the  obvioua  itiemblances  between  the  actiona  of  hentomanaad 
external  nature  had  long  been  worked  out,  while  for  the  lenovar 
tion  of  the  single  combat  little  could  be  done  till  theheroof  the 
Homeric  type  was  replaced  by  the  medieval  knl^t.  Silius, 
however,  had  perfect  iXR'tic  appreciation,  with  scarce  a  trace 
of  poetic  crcativeness.  No  writer  has  ever  been  more  correctly 
and  more  uiiitornily  judged  by  contemporaries  and  by  posterity 
1  alike.   Only  the  shameless  flatterer,  Martial,  vcatured  to  call 
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lib  friend  a  poet  u  great  as  ViTgfl.  Bnt  the  younger  Pliny 
gently  sa)^.  that  he  wrote  poems  with  gre-iter  diligence  than 
talent,  and  that,  when,  according  to  the  fashion  of  the  time, 
be  rc<"itc<i  them  to  his  friends,  "  he  aomctimcs  found  out  what 
men  really  thouRhl  of  ihcm.  "  It  is  indeed  strange  that  the 
poem  lived  uii.  Silius  is  never  mentioned  by  ancient  writers 
after  I'liny  except  Sidonius,  who,  under  dificrcnt  conditions 
and  at  a  much  lower  level,  was  such  another  as  he.  Since  the 
discovery  of  Silius  by  Poggio,  no  modem  cnthuiiaat  hat  arisen  to 
ring  his  praises.  Hb  poem  has  been  luciy  edited  ibicetlie  iSth 
ODtwy.  Yet,  bgr  the  purity  of  li»  taate  and  Ui  IsHa.  in  aa 
age  lAea  taate  mt  fut  beooaiiiig  vkiout  ud  latSa.  compt, 
by  his  presentatioB  to  »  «C  a  type  <if  •  tbounad  vaaUwd  l4ttiK 
epics,  and  by  the  UM«rfe  aipeets  of  U»  subject,  Sflh«  ncfits 
better  treatment  from  scholars  than  he  has  received.  The 
general  reader  he  can  hardly  interest  again.  He  is  indeed  of 
imitation  all  compact,  and  usually  dilutes  what  he  borrows; 
he  may  add  a  new  l_>eauty,  but  new  strength  he  never  gives. 
Hardly  n  down  lines  aii\  where  are  without  an  eclio  nf  V'itpil, 
and  there  are  frequent  admixtures  of  Lucretius,  Horace,  (Hid, 
Lucan,  Tlomer,  Hesiod  and  many  other  poets  still  extant. 
If  we  could  reooBStitute  the  iibraiy  of  Silius  we  should  probably 
find  that  scarcety  an  idea  «r  a  plnaae  fai  Us  entire  mrk  was 
wholly  his  ova. 

The  caw  matartal  of  tba  Atirfni  waa  mpplicd  in  the  mailt  hy 
the  third  decade  d  livy,  though  Sfflus  may  have  coawlted  other 
Hff"^"'  of  the  Haniiihalic  war.  Sndi  £Kla  aa  an  aaed  are 
feaenlly  presented  with  tiidr  actual  circumstances  unchanged, 
and  m  their  historic  sequence.  The  spirit  of  the  Punic  times  b 
but  rarely  misrnnr*  ived  -as  when  to  secret  voting  is  attributed 
the  elect  ion  of  mm  l-.kc.  Flaminius  and  V'arro,  and  distinguished 
Romans  arc  de[ii(  tcfi  ,is  contending  in  a  gladiatorial  exhibition. 
Silius  clearly  inten<led  the  jioem  to  consist  of  twenty-four  books, 
like  the  Iliad  and  the  Odyssey,  but  after  the  twelfth  hehtirriesin 
visible  weariness  to  the  end,  and  concludes  with  seventeen.  The 
general  plan  of  the  ^ic  follows  that  of  the  Iliad  and  the  Aeneid. 
Its  thane  la  oonoeived  as  a  duel  between  two  mighty  nations, 
with  parallel  dinenalMia  among  the  gods.  Scipio  and  Hannibal 
aie  the  two  great  hcfoca  who  take  the  place  of  Achillea  and 
Hector  on  tlw  one  liand  and  of  Acaeaa  and  Tunraa  oa  the  other, 
while  the  minor  figures  are  all  painted  with  Virgilian  or  Homeric 
pigments.  In  tlie  ddinealton  of  character  our  poet  is  ndtber 
very  powerful  nor  very  consistent.  His  ima^'tnation  was  too 
weak  to  realize  the  actors  with  distinctness  atid  individuality. 
His  Hannibal  is  evidently  at  the  outset  me^nt  for  an  incarnation 
of  cruelty  and  treachery,  the  etnbodiment  of  all  that  the  vulgar 
Roman  .itlafbei]  to  the  r.anie  "  I'linir,  "  Hut  in  the  course  of 
the  poem  the  greatness  of  Hannib.al  is  borne  in  ujKin  the  i>oct, 
and  his  feeling  of  it  betrays  itself  in  many  touches.  Thus  he 
names  Scipio  "  the  great  Hannibal  of  Ausonia  ";  be  makes 
Juno  assure  the  Carthaginian  leader  that  if  fortune  had  only 
pemitted  Urn  to  be  bom  a  Komaa  ho  would  have  been  admitted 
to  a  place  among  the  gods;  and*  whan  the  nngenevoaa  monatcr 
of  the  first  book  accords  in  the  Meendi  n  nieadd  famiBl  to 
liantilus,  the  poet  cries,  "  Ton  would  fkncy  it  waa  a  Sidcafam 
chief  who  had  fallen.  "  Silius  deserves  little  pity  for  the  failure 
<rf  his  attempt  to  make  Scipio  an  equipoise  to  Hannibal  and  the 
counterpart  in  persriri.Tj  prowcs.s  and  prestige  of  .Xchilk-s  He 
becomes  in  the  proces-s  .almost  .as  mythical  a  figure  as  the  nuiiieval 
Alex,^ndcr.  The  best  drawn  of  the  minor  characters  are  I'abius 
Cunctator,  an  evident  copy  of  Lucan's  Calo,  and  PauUus,  the 
consul  kSied  at  Oumae^  who  ligbta,  liatcaaiiddicalihengcauine 
man. 

Clearly  it  was  a  matter  of  religion  with  Silius  to  repeat  and 
adapt  all  the  striking  episodes  of  Homer  and  ViigiL  Hannibal 
mnat  have  a  dddd  of  maiveUoaa  wotkaaaaUp  like  Achillea  and 
AonMfli  kecanta  Aeneaa  descended  into  Hades  and  liad  a  vision 
of  the  hituTC  Mstoiy  of  Rome,  so  must  Sdpio  have  his  levdstion 
from  heaven;  Trebia,  choked  with  bodies,  must  rise  in  ire  like 
Xantlius,  and  be  put  to  flight  by  Vulcan;  for  Virgil's  Camilla 
there  must  be  an  Asbytc,  heroine  <if  S:iguntuni;  the  beautiful 
speech  of  £ur>-alus  when  Nisua  seeks  to  leave  him  is  loo  good  to 


be  thrown  awajp— fnibiibed  up  a  fa'ttle,  It  wHI  serve  as  a  parting 

address  from  Imilce  to  her  husband  Hannibal.  The  descriptions 
of  the  numerous  battles  arc  made  up  in  the  main,  according  to 
epic  rule,  of  single  combats — wearisome  soii;ct;nt'.-5  in  Homer, 
wearisome  oftencr  in  Virgil,  painfully  wearisome  in  Silius  The 
dilTerenl  component  parts  of  the  poem  are  on  the  whole  fa.rly 
well  knit  together,  and  the  transitions  are  not  often  needlessly 
abrupt;  yet  occasionally  incidents  and  episodes  are  introrluced 
with  an  tlie  irrdevancy  of  the  modem  noveL  The  inteqxisitioo 
of  the  gods  isi,  however,  oanalijr  maaaiid  with  digidty  and 

Aa  to  (fiction  and  detail,  we  mim,  in  ginenl,  power  catlMr 
thantrntA  The  metre  mna  on  with  eenedlMMtb  monotony, 
with  aomething  always  of  tlie  Vb^lian  aweetness,  though 

attenuated,  but  nothing  of  the  Virgilian  variety  and  strength. 
The  dead  level  of  literary  execution  is  seldom  broken  by  a  rise 
into  the  region  of  genuine  pathos  and  Iwauty,  or  by  a  descent 
into  the  ludicrous  or  the  re[jcll(  nt.  There  are  few  absurdities, 
but  the  restraining  force  ls  trained  perception  and  not  a  native 
sense  of  humour,  which,  ever  present  in  Homer,  not  entirely 
absent  in  Virgil,  and  sometimes  finding  grim  expression  in  Lucan, 
fails  SilhiB  entirely.  The  address  of  Anna,  Dido's  sister,  to  Juno 
compda  n  smile.  Though  deified  on  her  sister's  death,  and  for 
a  good  many  centuries  already  an  inhabitant  of  heaven,  Anna 
aMBlt  lono  ioc  tte  tot  time  ea  the  oulbnak  of  the  Sttmi 
Punic  War,  and  dcpieeates  theangerof  the  qoeen  of  heaven  te 
having  deaerted  the  Carthaginians  and  attached  hcradf  to  the 
Roman  cause.  Hannibal's  parting  address  to  his  child  is  also 
comical:  he  recognizes  in  the  "  heavy  wailing  "  of  the  year-old 
babe  "  the  seeds  of  rages  like  his  own."  But  Silius  might  have 
been  forgiven  for  a  thousand  more  weaknesses  than  he  h.is  if 
in  but  a  fewthinK^'  he  had  shown  strength  The  grandest  scene* 
in  the  history  before  him  fail  to  lift  him  up;  his  treatment, 
for  example,  of  Hannibal's  .Mpine  passage  falls  immensely  below 
Lucan's  vigorous  delineation  of  Cato's  far  less  stirring  march 
across  the  African  dcseru. 

But  in  the  veiy  weaknesses  of  Silius  we  may  disccn  merit. 
He  at  least  docs  not  try  to  conceal  defects  of  suhataBce  hf 
contorted  ihetorioal  ODnoeita  and  feeUjr  fordhle  caggccatiMia. 
In  hia  Meal  of  what  Latin  B^miioii  Aoohl  he  he  «omN  aaor 
to  his  contemporary  Quintfllan,  and  reaolutety  holds  akwf  from 
the  tenor  of  his  age.  Perhapa  Ua  want  of  success  with  the  men 
of  hi-;  time  w,-'.';  not  wht.lly  dttO  tO  fals  faults.  Hts  sclf-control 
rarely  fails  him;  it  slanti-s  the  test  of  the  horrors  of  war,  and  of 
Venus  working  her  will  on  Hannibal  at  Capu.i  Only  a  few 
passages  here  and  there  betray  the  true  silver  Latin  extravagance. 
In  the  avoidance  of  rhetorical  artifice  and  epigrammatic  antithesis 
Silius  stands  in  marked  contrast  to  Lucan,  yet  at  times  he  can 
write  with  point.  Regarded  merely  as  a  poet  be  may  not  deserve 
high  praise;  but,  as  he  is  a  unique  spechaan  and  pcobably  the 
best  of  a  once  numerous  class,  the  preservatka  of  hfs  poen  aaieag 
the  remaina  of  Latin  Literature  is  a  fortunate  acddent. 

The  poem  was  discovered  in  a  MS.,  possibly  at  Con«ancc.  by 
Poggio.  in  1416  or  I417;  from  this  now  lost  MS.  all  existinu  .MSS., 
Wmch  IxOong  entirely  to  the  15th  centur>'.  arc  denvcd.  .\  valuable 
MS.  of  the  8th  oroth  ccntur>-,  found  at  t!iilo^(ie  by  L.  Carrion  in  the 
latter  part  of  the  idih  century,  disappeared  wjon  after  iln  di^i  overy. 
Two  edUiones  princtfxi  appeared  at  Rome  in  1471 ;  the  principal 
editions  since  have  been  those  of  Heinsitts  (tteo),  DfaKflboRb 
(1717).  Emesti  (Leiprig.  1791). and  L.  Bauer  (1890).  The  J*mtM 
is  included  in  the  Msooad  edition  of  the  Corpus  poiiarum  Latinormm. 
A  useful  twiorum  edition  is  that  of  Lcinaire  (Paris,  1823).  Recent 
writing  on  Silhis  is  generally  in  the  form  of  separate  articUn  or  «maU 
pamphlets:  h«t  see  H.  E.  Botler.  P«iMagMls)i  Poetry  ititrx^), 
chap.  X.  (J.  S.  K.) 

SILK,  a  fibrous  substance  produced  by  many  insects,  princi- 
pally in  the  form  of  a  cocoon  or  covering  within  which  the 
creatures  are  enclosed  and  protected  during  the  period  of  their 
principal  tiaaafonnations.  The  wefaa  and  neata,  &c,  formed 
by  spidenareaboofiQk.  BnttheHbresnaedfbrauuMifactvring 
purposes  are  exdusively  pradnced  by  the  mulberry  silk-moth 
of  China,  Bomhyx  nuri,  and  a  few  other  motha  dosely  allied  to 

that  inse<-t.  .\mong  the  Chinese  the  name  of  tlie  sUkwom  IS 
"  si,  "  Korean  "  soi  ";  to  the  andcnt  Greeks  it  twcaaie  known 
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«  «4p,tlie  mtiM  whence  it  CMM  ma  to  them  2flpif.ud  the 
ibre  fndt  0itftMb>,  whence  the  Latin  strkmm,  the  Fitoch  Mir, 
the  Genaea  AM*  end  the  BniJbh 

History. — ^ThesUk  industry  originated  in  China;  and  according 
to  native  records  it  has  existed  there  from  a  very  remote  period. 
The  empress,  known  as  the  lady  of  Si-ling,  w.ff  o:  a  f.ir.-.ous 
emperor,  lluang-ti  (^640  B.C. I,  cncoura^d  the  Lukuationof 
the  mulberry  ircc,  ihe  tearing  of  the  worms  ainJ  the  reeling 
of  sillt.  This  cmpr^■^^  is  ^.tid  to  have  de\'otcd  hcrscli  prrson.i!ly 
to  the  care  of  silkv,  orm-,.  .ind  she  i.s  by  the  Chini-.-c  i  rt  iiil  ud  \\  idi 
the  invention  of  the  lixjni.  .\  voiuminous  aiitieiit  hleralure 
testifies  not  only  to  ihe  anliquily  but  also  to  the  importance  of 
Chinese  sericulture,  and  to  the  care  and  attention  bestow-ed 
on  it  by  royal  and  noble  families.  The  Chinese  guarded  the 
secrets  of  their  valuable  art  with  vigilant  jealousy;  and  there 
is  no  doubt  that  many  centuries  passed  before  the  culture  spread 
beyond  the  oooatiy  of  its  ocigiii.  Thtou|b  Korea  a  knowledge 
of  the  aflhwenB  voA  ite  pmduoe  iiached  but  not  before 
the  eariy  part  of  tlw  jnl  centuiy.  One  of  the  naet  ancient 
books  of  Japanese  history,  the  NikoHgi,  iUtes  that  towards 
njo,  $ao  some  Koreans  were  sent  from  Japan  to  China  to  engage 
competent  people  to  teach  the  arts  of  weaving  and  preparing 
■Ok  goods.  'I'hi  v  hropfjht  -.vilh  them  four  Chinese  crirli,  iio 
instructed  the  court  and  the  jHruple  in  the  art  01  jilaiii  u:jd 
figured  weaving;  and  to  the  iii>t;iiLir  <if  these  pioneer  silk  wiavcrs 
a  temple  was  erected  in  the  province  of  Sctt.su.  (ircat  efforts 
were  made  to  encourage  the  industry,  which  from  that  period 
grew  into  one  of  national  importance.  Ai  a  period  probably 
Utile  later  a  knowledge  of  the  working  of  silk  travelled  westward, 
and  the  cultivation  of  the  silkworm  was  established  in  India. 
According  to  a  tradhiaii  the  eggs  of  the  insect  and  the  seed 
of  the  mulberry  tree  were  carried  to  India  by  a  Chinese  princess 
concealed  in  the  lining  of  her  head  dress.  The  fact  that  seri- 
culture was  in  India  fint  catalished  In  the  valley  of  the  Brahma- 
pvtia  and  in  the  tnct  lying  bet  men  that  river  and  the  Ganges 
lenden  it  probable  that  it  ma  Intndttced  overland  from  the 
Chinese  cnipiie.  Vnm  the  Oangea  vaittKy  the  ^wom  waa 
slowly  carried  westward  and  apread  in  KiMtan,Feaia  and  the 
states  of  Central  .Asia. 

Most  (  Plies  recognize  in  the  obscure  word  d'mtseq  or  d'nutkeq, 
Amob  iii  1  J,  a  name  of  silk  corresponding  to  the  .Arabic  dima^s. 
late  Creek  ;u*ra{a,  Engli.sh  damask,  and  alst)  follow  the  ancients  in 
un<lerstanding  mrslii.  Ezek.  xvi.  10,  ij,  of  "  silken  gaiue."  But 
the  first  notice  of  the  silkworm  in  Western  literature  occurs  in 
.Aristotle,  flist  iinim.  v.  iq  (17),  it  (6),  where  he  speaks  of  "  a 
Rrca;  worm  which  has  horns  and  so  dillers  from  others.  At  its 
first  metuif.urphosis  it  produces  a  caterpillar,  then  a  Iximbylius 
and  lastly  .  hrys-xlis — all  these  changes  taking  pbce  within  six 
months.  From  this  animal  women  separate  and  reel  off  the 
cocoons  and  afterwards  spin  them.  It  is  said  that  this  was  hrst 
spun  in  the  Island  of  Cos  by  Pamphile,  dau^tcr  of  Plates." 
Aristotle's  vague  knowledge  of  the  worm  may  have  been  derived 
tarn  infomatfam  acqniicd  by  the  Greeks  with  Akiander  the 
Onat;  Imt  long  before  thia  time  nw  mlk  nut  have  begun  to 
heinvortedat  Cos,  when  it  waa  woven  into  nganqr  time,  the 
famous  Coo  testis,  which  revealed  father  than  oothed  the  form. 

Towards  the  beginning  of  the  Christian  era  raw  silk  began  to 
form  an  important  and  costly  item  among  the  prized  products 
of  the  liasl  which  came  to  Rome  .Mlusions  to  silk  and  its  source 
became  common  in  classiciil  liti  r.iturc;  but.  although  these 
references  show  familiarity  with  ihc  m.Ui  riid,  they  arc  singularly 
vague  and  inaccurate  as  to  its  .source;  even  Pliny  knew  nothing 
more  about  the  silkworm  than  could  be  learned  from  ,\ri.stotle's 
description.  The  silken  textures  which  at  first  found  their  way 
to  Rome  were  necessarily  of  enormous  coat,  and  their  use  by  men 
was  deemed  a  piece  of  effeaUnate  luxury.  From  an  anecdote  of 
AunKan,  who  neither  used  aSk  hfanaeU  nor  would  allow  his  wife 
to  poaiem  a  single  silken  gannent,  we  learn  that  silk  was  worth 
iiswc^tingoM. 

Notwithctuidhig  it*  piioe  and  the  restraints  otherwise  put  on 
the  use  of  sflk  the  trade  grew.  Under  Justinian  a  monopoly  of 
die  trade  and  manufactmo  was  reactvcd  to  the  emperor,  and 
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looms,  worked  by  women,  were  set  up  wkhin  the  imperial  palace 
at  Conatantinople.  Justinian  also  endeavowcd,  thmigh  tlie 
GUttian  prinoa  of  Abyssinia,  to  divert  tiw  tnde  horn  the 
FfenlBn  ranlo  ahwg  which  silk  was  then  brought  into  the  east  of 
Europe.  In  this  he  fafled,  but  two  PerMsn  monks  who  had  long 
resided  in  China,  and  there  learned  the  whole  an  .-.i.ii  iri;,:-;cry 
of  silkworm  rcaritiR,  arrived  at  (Constantinople  anfi  imparled 
their  knowledge  to  the  emperor.  By  him  they  were  induced  to 
return  to  China  and  attempt  to  brii\g  to  Europe  ihe  material 
necessary  for  the  cultivatii)n  of  sdk,  which  they  clTected  by 
concealing  the  eggs  of  the  silkworm  in  a  hollow  cane.  I'roro  the 
precious  contents  of  that  bamboo  tube,  brought  to  Constantinople 
about  the  year  $50,  were  produced  oU  the  races  and  varieties 
of  silkworm  which  stocked  and  topfilied  the  Western  world  i^ 
more  than  twelve  hundred  years. 

Under  the  care  of  the  Greeks  the  silkworm  took  kindly  to  its 
Western  home  and  flourished,  and  the  silken  textures  of  Bysan- 
tium  became  famous.  AtahttarpeiindtlieffHnqiMwingSaiitcieHa 
obtained  a  mniteiy  over  the  trade,  and  by  them  it  was  ipread 
both  eaat  and  west— 4lie  teittaes  Nymning  meantime  imptimtd 
with  tlia  pnttema  and  ookmn  peculiar  to  that  people.  They 
established  the  trade  in  the  thriving  towns  of  Asia  Minor,  and 
they  planted  it  as  far  west  .as  Sicily,  as  Sicilian  siik.s  c^f  thi'  t:ih 
century  with  Saracenic  patterns  still  ic-slily.  tlrderu  Ub  \  ilalis, 
who  died  in  the  first  half  of  the  lith  leiuor',  ,  ntentions  that  the 
bishop  of  St  E\TOul,  in  Normandy,  hrouRht  with  him  from  Apulia 
in  southern  Italy  several  large  pieces  of  silk,  out  of  the  finest  of 
wluch  four  copes  were  made  for  his  cathedral  chanters.  The 
cultivation  and  manufacture  spread  northwards  to  Florence, 
Milan,  Genoa  and  Venice — all  towns  which  became  famous  for 
silken  textures  in  medieval  times.  In  1480  silk  weaving  was 
begun  under  Louis  XI.  at  Tours,  and  in  1 520  Francis  I.  brought 
from  Milan  dklNRm  eggs,  which  were  reared  in  the  Rhone 
valky.  About  tbn  ^ginwinj  of  the  17th  century  Olivier  de 
"1  mil  ind  riilfiiimi.aiiiMM  wliil  against  the  will  of  Sully,  obtained 
nyal  edict*  bvonring  the  growth  of  mulberry  plantations  and 
the  cultivatian  of  silk;  but  it  cannot  be  said  that  thiae  indttstijea 
were  firmly  esUblisbed  till  Colbert  encouraged  tlie  pUnting  of 
the  mulberry  by  premiums,  and  otherwise  stimulated  local 
efforts. 

Into  Eiigiaud  silk  manufacture  was  introduced  during  the 
reign  of  Henry  \'I.;  but  the  tlrsl  serious  impulse  to  manufactures 
of  thai  class  was  due  to  llie  initt'.igralion  in  1583  of  a  large  body 
of  skilled  Flemish  weavers  who  fled  from  the  Low  Countries  in 
consequence  of  the  struggle  with  Spain  then  devastating  their 
land.  PrcxTsely  one  hundred  years  later  religious  iru^. bles  >;a\  c 
the  most  effective  impetus  to  the  silk-trade  of  England,  when 
the  revocation  of  the  edict  of  Nantes  sent  simultaneously  to 
Sw-itzcrland,  Germany  and  England  a  vast  body  of  the  most 
skilled  artisans  of  France,  who  planted  in  these  countries  silk- 
weaving  ooloiucs  which  are  to  this  day  the  principal  rivals  of  the 
French  nuuiufisctureis.  The  bulk  of  the  French  Protestant 
weavers  settled  at  Spiteliildds,  Landon— nn  inoorpotation  of 
silk  woriten  having  lieen  there  tomed  in  1629.  James  L  uaed 
many  cfToru  to  OBOOUiaaa  the  phutthif  of  the  nuilheiiy  and  the 
rearing  of  silkworms  boUl  at  hone  and  in  the  odkmiea.  Up  to 
the  year  17 18  England  depended  on  the  thrown  silks  of  Europe 
for  manufacturing  puqwses.  But  in  that  year  Lombe  of  Derby, 
disguised  as  a  cominon  s^orkic.an,  si'd  obtaining  entrance  as  such 
into  one  of  the  Italian  throwing  mills.  m.ade  drawings  of  the 
machinery  used  for  this  process.  On  his  return,  subsidized  by 
the  government,  he  built  and  worked,  on  the  banks  of  the 
Derwcnl,  the  first  English  tliroui-.;^  niill.  In  i.S^s  a  public 
company  was  formed  and  incorporated  under  the  name  of  the 
British,  Irish  and  Colonial  Silk  Company,  with  a  capital  of 
£1,000,000,  principally  with  the  view  of  introducing  sericulture 
into  Ireland,  but  it  was  a  complete  failure,  and  the  rearing  of  the 
silkworm  cannot  be  said  ever  to  have  become  a  branch  of  British 
industry. 

In  1599  COrta*  appointed  offidala  to  introduce  sericulture  hibo 
New  ^au  (Menoo),  and  muibany  trees  were  then  planted  and 
eggi  were  hrauilit  ten  Sliain.  The  Uddcan  advcotnre  ia 
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mentlonM!  by  Acosta,  but  all  trace  of  the  culture  bad 
cliefl  out  before  thr  cn<l  of  the  century.  In  160)  James  I. 
attc  mptcil  lo  reinstate  ihc  silkworm  on  the  Amcritaji  continent, 
but  his  tirst  etiorl  failed  through  shipwreck.  AnelTon  mailc  in 
1610  obtained  greater  surcesi,  and,  the  materials  being  present, 
the  Virginian  settlers  were  strongly  urged  to  devote  attention 
to  the  profitable  industr>'  of  silk  cultivation.  Sericulture  was 
enjoined  under  penalties  by  statute;  it  was  encouraged  by 
bounties  and  rewards;  aad  its  praaecution  was  stimulated  by 
leamad  essays  and  ihapaodica)  rhymes,  of  wUch  tUs  is  a 


**  Where  Wormes  and  Food  doe  natunlly  abound 

A  gallant  Silken  Trade  murt  there  be  found. 

Virginia  excels  the  World  in  l>oth — 

En  vie  nor  malice  can  gaine  gay  this  trothl" 

the  COltivatioil  of  silk  occupies  a  place  among  the  glowing  attrac- 
tions which  aUured  so  many  to  disaster.  Onward  till  the  period 
of  the  War  of  Independence  tx)Uii'ies  and  other  rewards  for  the 
rearing  of  worms  and  silk  filature  continued  to  Ix;  offered;  and 
just  when  the  war  broke  out  Benjamin  Franklin  and  others  were 
engaged  in  nursing  a  filature  into  healthy  life  at  rhiladclphta. 
With  the  resumption  of  peaceful  enterprise,  the  stimulus  of 
bounties  was  again  applie<l~first  by  Connecticut  in  1783;  and 
such  efforts  have  been  continued  sporadically  down  almost  to  the 
present  day.  iiounties  were  last  offered  by  the  state  of  California 
in  1865-1866, but theitmtel«wwaisoonrepealed,and an  attempt 
to  obtain  state  encouragement  agioin  in  1872  was  defeated. 
About  1838  a  spectilative  mania  for  the  cultivation  of  silk 
devehiped  itself  with  remarkable  severity  ia  the  United  Slates. 
It  WW  omsed  principally  through  the  repnnntetlone  flC  Snnnwl 
WUtmaiah  «•  to  the  capaWHtka  ef  the  Senth  Sea  laiuds 
aolbeRy  (Jf«m  ■mBlBeirfir)  for  fcediog  snkwurms;  and  so 
intense  was  the  eidtemeat  that  plants  and  crops  of  all  kinds 
were  displaced  to  make  room  for  plantations  of  if.  tnuUicatdis. 
In  Pennsylvania  as  much  as  $300,000  changed  hands  for  plants  in 
one  week,  and  fre<]ucntly  the  young  trees  were  sold  two  and 
three  times  over  within  a  few  days  at  ever -advancing  prices. 
Plants  of  a  single  year's  growth  reached  the  riiliciilous  price  of  Si 
each  at  tlic  hcignt  nf  tin-  fi  vrr,  '.vhich,  hnvvrvrr.  ■iiil  ni">t  last  long, 

for  in  1839  the  speculation  collapsed ;  the  famous  U.  mtUticMilu 
was  found  to  be  no  goMen  tne^  aod  tbe  ooetly  phatetiMie  mce 

uprooted. 

The  most  s{ng:ular  feature  in  conitexioa  with  the  history  of 
silk  is  the  persistent  efforts  which  have  been  made  by  monarchs 
and  other  potentates  to  stimulate  sericulture  within  their 
domlnfaMis,  efforu  which  ooiuthitie  to  tUs  day  in  BiitMi  ookMiica, 
Indk  and  America.  These  eedeavours  to  stimulate  h(f  artUSdal 
■caicdy  any  instance  resulted  in  permanent 
IXk  tnith,  taw  lOk  can  only  be  profitably  bnwflit  to  the 
market  where  there  is  abundant  and  very  cheap  labour — the 
fact  that  China,  Japan,  Bengal,  Piedmont  and  the  Levant  an 
the  piindpel  peodndog  locaiitice  naUng  that  phin. 

The  Silkworm. 

The  mulberry-feeding  moth,  Bombyx  mori,  which  is  the 
prhlCipol  Mam  Cf  iBfc,  bdMgl  to  the  Bombyddar.  a  t.imily  of 

Lepidoptera  in  which  are  em- 
braced some  of  the  largest  and 
most  handsome  moths.  B.mori 
is  itself  an  inconspicuous  moth 
(figs.  I  and  2),  of  an  ashy 
white  colour,  with  a  body  in 
the  case  of  the  male  not  |  ui. 
In  hngkh,  the  fenak  being  a 
little  longK  and  Moater.  Its 
wings  ate  short  aad  weak;  the 
fore  pair  are  falcate,  and  the 
Und  pair  do  not  leach  to  the  end  of  the  bodv.  The  htrva 
(fig.  3)  is  haldcas,  of  an  ashy  grey  or  crcatTi  cohmr.  att.iiiis  t  1  a 
length  of  from  3  to  3J  in.,  and  is  slender  in  comparison  with  many 
of  its  alUea.  The  aeoood  thondc  ring  is  humped,  and  then 


Fig.  I. — Bombyx  mmi  (male). 


I  is  a  spine-like  horn  or  protuberance  at  the  tail.  The  common 
I  silkworm  produces  as  a  rule  only  one  generation  Juring  the  year; 

but  there  are  races  in  cultivation  which  are  bivolttne,  or  Iwo- 

gencrationed,    and  some 

are  m  11 1 1  i  vol  t  i  ne.  It* 

natural  :imm1  is  the  leaves 

of  mulhcrr>' trees.  The  silk 

glands  or  vessels  consist  of 

two  long  thick- walled  sacs 

running  along  the  sides  of 

the  body,  which  open  by  a 

eommoB  orifice— the  qiiB« 


FUk  a.— Bsmty*  mtH  (fieoMle). 


tbe  under  1^  of  tlio  lam. 
Fig.  4  npnacnu  the  head 

(a)  and  feet  (6,  b)  of 
the  common  silkworm,  wUIe  c  is  a  diagrammatic  view  of 

the  »lk  glands.   As  the  krva  approaches  maturity  these 

vessels  become  gorged  with  a  dear  viscous  lluid.  which,  upoti 
being  exposed  to  the  air  immediately  haniens  lo  a  suiiil  mass. 
Ai'.vivniiiKe  Ls  taken  of  this  peculiarity  to  prepare  from  fully 
developed  Larvae  silkworm  gut  used  for  casting  lines  in  rml- 
lishiu};.  and  for  numero'js  other  [)urposes  where 
lightness,  tenacity,  flexdjility  and  strength  are 
essential.  The  larvae  are  killed  and  hardenetl 
by  Sleeping  some  hours  in  strong  acetic  add ; 
the  silk  ^nds  are  then  eeparated  f ram  the 
bodies,  and  tlic  vis- 
cous fluid  drawn  out 
to  tlie  flonditien  of  a 
fine  ndCnrailiiiCt  aWch 
is  stntdwd  batmen 

pins  at  tbe  eatmiity       ^  ,  »  , 

of  a  board.  The  board  >-La"  »     bombyx  mon. 

is  then  exposed  to  the  sunlight  till  the  lines  dry  and  harden  iato 

the  condition  of  gut.  The  prepar.il ii  i,f  gut  is,  however, 
merely  an  unimportant  collateral  nianclacliire.  \\  bcu  the  larv.T, 
is  fully  mature,  and  ready  to  change  into  the  pupa  condition,  it 
proceeds  to  i^in  its  cocoon,  in  which  operation  it  ejects  from  both 
inltaneously  a  oentjniMna  and  neiabie  thiead  of  8oe 

b     no         '  '  ■■"1'     "■  ■  ^"  ^"TTT-^* 


Fig.  4. 

to  tsoo  yds.  in  length,  moving  its  head  round  in  regular  order 
continuously  for  three  days  or  thereabouta.  The  thread  so 
ejected  forms  the  allli  of  commerce,  which  aa  wonnd  ia  tlie  cocoon 
conaiats  of  fihuncats  aeripoaitcd  Imm  two  MiMBMe  -glaada 
(diaoovared  by  aa  ItaHaa  natoxalfat  oaiaed  lOipp)  oontainhig 
aglbidnous  or  resinouaaacntion  wbicbaBvaaadnridepuipaBa^ 
via.  tbat  of  helping  the  tUn  viaeoaa  ttraadi  dnoauli  Oair  final 
outlets,  and  the  adhesion  of  the  twofilaaeata  when  broniJit  into 
contact  with  the  atmosphere. 

I'ndiT  the  mil  ro-M  1  r-;  0011  ?ilk  prcwnts  the  appearand'  5) 
of  a  somewhat  flattened  combination  of  two  filaments  placed  tide 
by  ahiek  beinron  an  avenge  tA«  part  «f  aa  inch  in  thKkness  (mo 
also  Fmais,  Plate  I.).  The  eaooons  are  wUte  or  yellow  in  colour, 
oviform  in  ahape,  with  often  a  constriction  in  the  middle  (f>t.  6). 
According  to  race,  Sc.,  they  vary  considerably  in  size  and  weight, 
but  on  an  average  they  measure  from  an  inch  to  an  inch  and  a  half 
hi  length,  and  iram  half  an  inch  to  aa  Inch  fat  dia«wer.  Theyfarai 
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J  irm  and  compact  iheUs  with  ■me  atrac^iiif  fkmy  filaments 
on  tile  exterior,  and  the  interior  t.iyiTii  arc  so  cimely  and  densely 
If^Btinated  as  to  constitute  a  ytAn  hnu  nl-iiki;  mm-^  which  resiMs  all 
t  at  unwind int;    The  whole  cocoon  with  its  endoicd  puna 


Flo.  s.— MicroMoafea^  ^  _  _ 
.01  Silk  of  Btmbyx  mtri. 


Flc.6.— CaoooB 


tfcgtwril  wMch  spin  largo  cocoons.  From  two  to  throe  wi-oks  aficr 
the  completion  of  the  nnoon  the  t-ncUyxfi  inst-ri  is  ready  tu  i  m  upc; 
St  mnistcns  oni-  en<l  of  its  stlf-tnade  priMin,  thtTcby  oiiatpliiij;  its-cH 
to  pu*h  a&idc  the  fibres  and  make  an  opening  by  which  ihc  pcrfei  t 
maUt  comes  fonh.  The  sexes  almost  immcaiatcly  couple;  tho 
fcnde  in  tnm  four  to  six  days  lay»  her  «gs,  numbering  yx)  aiu! 
 and,  witti  that  the  id*  qrcle  of  the  moth  beinc  comphnc, 


1^ 


Smculture. 


Hie  art  of  sericulture  concerns  itself  with  the  rearing  of  silk- 
wwms  under  arti&dal  or  domesticated  conditions,  thdr  feeding, 
Uw  fanaation  of  rof)ooiuii|  the  lacuinig  of  thcie  beton  tticy  are 
i^jniid  and  pierced  the  inotlM,aad  the  aurtoriBg of  aaoflhaent 
niuaber  of  notiM  to  Mppbr  for  tlw  aMmtion  of  the  follow- 
Sng  year.  Tlie  fint  esaentlal  Is  a  stodc  of  mulbeny  treesadequatc 
to  feed  the  worms  in  their  larval  stage.  The  leaves  preferred 
IB  Europe  are  those  of  the  white-fruited  mulbcrr)',  Monti  r.ltio. 
but  there  arc  numerous  other  sixrcies  which  ai)[x.-ur  lo  lie  ccjually 
suitable.  The  soil  in  which  the  mulberry  gr<jws,  ami  tlic-  age 
and  coniiition  of  the  trees,  are  important  factors  in  the  .'Success 
of  silkworm  cultivation:  and  it  has  been  too  often  proved  that 
the  mulberr>'  will  grow  in  situations  where,  from  the  tiatureof  the 
kaf  the  trees  put  forth  and  from  other  circumstances,  silkworms 
cuoot  be  profitably  reared.  An  clc%'atcd  position  with  dry, 
ftiaUe,  well-drained  soil  produces  the  beat  quali^  of  leaves. 
Tlmu^^oat  the  East  the  species  of  muliiciqr  cidtivmtcd  are 
muBeioiu,  but,  as  these  trees  have  been  grown  far  special 
pucpoae*  at  least  for  three  thousand  years,  thay  aiioir  tiwooni- 
pia  vniatfaw  peculiar  to  most  cultivated  plants. 

Ite  ol  tlie  aOitw«na,  called  grwiwe,  are  hatdied  oat  by 
•rtifidal  beat  at  d»  period  whcs  tbe  mulbeny  leaves  are  ready 
fiur  the  fcecHng  of  the  lame.  Hiese  eggs  are  very  minute — 
about  one  hundred  weighing  a  grain;  and  a  vast  number  of 
hatrhcd  worms  may  at  first  be  kept  in  a  small  space;  but  the 
rapid  Krowfli  ..ii  l  vor.u  i  i-.  .i;i|.riite  of  the  cateryjillars  demand 
quickly  incrt.i.'^irjg  ami  .ini(ilc  sj,;iic.  Pieces  of  pai>cr  punctured 
with  small  holes  are  [ilaccd  over  the  trays  in  which  tbe  hatching 
goes  on:  ami  the  wurnis,  iiiime<iiiitely  they  burst  their  shell, 
creep  tlimuKh  these  (.[^M^nings  to  the  light,  and  thereby  scrape otT 
any  fragments  of  shell  which,  adhering  lo  the  skin,  would  kill 
them  by  constriction.  The  rearing-house  in  which  the  worms  arc 
fed  (Fr.  mafMHMrM)  must  be  a  ^cious,  well-lighted  and  well- 
Tcntilated  apartment,  in  which  scrupulous  deanlineas  and 
swcetneaa  of  a^  ana  eaamtial,  and  in  wliidi  the  tempetattute  may 
to  a  certain  extent  be  under  oontroL  Tbewotmaaieinocebardy 
tbanjafomnwlyiuppoeed,  and  onduiutaiiationi  of  temperature 
fkon  to  78*  F.  iritboot  any  injuiy;  butlu^ier  tenqxrature 
ii  iwy  detrimental.  Tlie  lower  the  teiriperature  M  iriiicli  the 
warns  are  maintaiiMid  the  dower  is  their  growth  and  develop- 
ment; but  their  health  and  vigour  are  incRaaed,  and  the  cocoon 
they  S|»n  is  proporttonately  bigger.  Tbe  worms  increase  in  size 
with  astonishing  rapMlty,  and  no  leas  remadcabis  is  their  growiag 


voracity.  Certain racesmoultorcasttheirskin  three  limesduring 
their  larval  existence,  but  for  the  most  part  thr  silkworm  moults 
four  times — about  the  sixtli,  letiLh,  filteenlh  a:id  twenty-third 
4l,i\s  altiT  hatching.  As  these  moulting  f>erit>d*  approach,  the 
worms  lose  their  appetite  and  cease  eating,  and  at  each  f>criod  of 
change  they  are  left  undisturbed  and  free  from  noise. 

Laurent  de  I'Arboussct  showed  in  1905  that  i  oz.  of  seed  of  30 
grammes  producing  30,000  to  35,000  silkworms  (30,000  may  be 
depended  upon  to  reach  the  cocoon  stage)  will  give  a  harvcit  of 
I  JO  to  140  lb  fre^h  cocoons  and  an  ultimate  >-ield  o|  iboot  ta  lb 
raw  silk  properly  reeled.  The  amount  of  oouiiahmeBt  letpited 
for  tliis  rearing  is  as  follows: — hatching  to  int  moult,  about 
olbofkaveaeflafKler  growth,  equal  to  40  to  45  lb  lipe  leave*; 
fint  to  aecond  moult,  24  lb,  representing  100  lb  ripe  leave*; 
second  to  tUrd  moult,  80  lb,  representing  240  lb  ripe  leaves; 
thiid  to  fourth  moult,  336  lb,  representing  472  lb  ripe  leavea; 
fourth  moult  to  mounting,  1430  lb,  representing  1 540  It)  ripe  leaves, 
totalling  to  about  one  ton  of  ripe  leaves  for  a  complete  rearing. 
The  growth  of  the  wonu  dwfa(  their  fawval  stase  i»  thua  Stated 
by  Count  Dandolor— 
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When  the  caterpillars  are  mature  and  ready  to  undergo  their 
transformation  it: to  the  pupa  condition,  they  cease  eating  for 
some  time  and  then  begin  to  .-usccnd  the  brushwood  branches  or 
cchclletcs  provided  for  them,  in  which  they  s<  t  alxiut  the  spinning 
of  their  cocoons.  Crowding  of  fKisiiioiis  tnust  now  be  guarded 
aga'n.^r,  to  prevent  the  spinning  <jf  double  cocoon.s  \douf>iimi) 
by  two  worms  spinning  togelht  r  and  so  interlacing  their  threads 
that  they  cm  uiil\  hie  reihed  fnr  a  coarser  and  inferior  thread. 
The  insects  complete  their  cocoons  in  from  three  to  four  da)-s, 
and  in  two  or  three  days  thereafter  the  cocoons  are  collected,  and 
the  pupa  killed  to  prevent  its  further  progress  and  the  bursting 
of  the  shell  by  the  lully  developed  moth.  Such  cocoons  as  are 
selected  for  the  production  of  gialne,  00  the  other  band,  are 
collected,  ined  bom  the  extcnul  floes,  and  pnaerved  at  a 
tempeiutuie  of  from  Cfi"  10  7 1*  F.,  ami  after  a  lapse  of  from  eieyea 
to  fifteen  day*  the  moth*  hegm  I0  mahe  their  appeaianoe.  The 
coupling  which  Immediately  take*  place  demands  careful  atten- 
tion; the  make  are  aftcnnrdB  thiowii  away,  and  the  impreg- 
nated females  placed  hi  a  diTkmed  spartmrat  till  thqr  dqwiit 
their  eggs. 

PufBsc.i. — That  the  -ilkwurm  is  subject  lo  many  serious  diseases 
is  only  to  be  expected  of  a  creature  which  (or  upwards  of  4000  years 
has  beeti  propagated  under  purely  artificial  conditions,  and  these 
most  frequently  of  a  very  insanitary  nature,  and  where,  not  the 

healthy  life  of  the  insect,  but  the  amount  of  silk  it  could  be  ma<le 
to  yield,  was  the  object  of  the  cullivalor.  AniDtin  Ihc  most  fatal 
and  disastrous  of  thcw  diseases  with  which  the  cultivatnr  had  l"nR 
to  graijple  was  "  muscardine,"  a  malafly  [lue  t'>  tin  dc\  i'li>pmcnt  ■;ft 
a  (unKU.s,  Bolrylii  basstana,  in  the  Ixxly  of  the  caterpillar.  1  he 
disease  is  peculiarly  contagious  and  infectious,  owing  to  tbe  develop- 
ment of  the  fungus  throuf^h  the  »kin,  whence  spores  are  fre«d, 
which,  coming  in  contact  with  healthy  caterpillars,  fasten  on  them 
and  germinate  inwards,  giving  off  corjjuscles  within  the  Ix-Kly  of  the 
insect.  Muscardine,  however,  has  not  been  epidemic  for  many 
yeiirii.    Bui  alx)ut  the  year  1853  anxious  attention  began  to  be 

K'ven  in  France  to  the  ravages  of  a  diitease  among  kilkworms,  which 
am  its  alarming  progress  threatened  to  issue  in  national  disaster. 
Tills  diaeaae.  which  at  a  later  period  became  known  as  "  pi4}rine  " 
— a  name  given  to  it  by  de  Quatrcfages,  one  of  its  many  invcsti- 
gat<ir>  -had  first  been  noticed  in  Krame  ,'it  C  avaiUon  in  the  valley 
ol  the  Durance  near  Avignon.  Hebrine  manilesta  itacll  by  dark 
spots  in  the  skin  of  the  larvae;  the  eggs  do  not  hatch  out,  or  hatch 
im|M^rf(H  ily ;  the  worms  are  weak,  stunted  and  unequal  in  growth, 
languid  in  movement,  fastidious  in  feeding;  many  pcriih  before 
coming  to  maturity;  if  they  spin  a  cocoon  it  is  soft  and  loose,  and 
moth5  when  developed  are  fc-eblr  and  inactive.  iWieW  sufRctent 
vit.ilitv  remains  to  produce  a  scvnnd  j;eni  ration  i|^nw»V^in  (ifi/reM^ 
inteoMty  the  feebleness  of  tbe  preceding.  >Zfc\in>eaK.Js 
hereditary,  but  in  addition  it  is  viralaBtly  inf|^4^^fM^Wnta^u^^\ 
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krcp  up  their  sUk  sup(4y,  to  import jgratne  from  uninfected  districts. 
The  area  of  infection  increa«ed  rapidly,  and  with  that  the  dt  mand 
for  hc.ilthy  eraine  correspond inijly  expanded,  while  the  supply  had 
to  l.L-  drawn  Irom increasingly  rcmuti-  and  l  uinrai  ud  rexiims.  TAnly 
supported  by  imported  ttsja,  the  production  of  silk  in  Kratice  wa!> 
naintaiaed,  mod  in  l9s&  tcimmI  ita  i—wwiwm  of  36,000,000  kikw  of 
cocoons,  valued  >t  ii7;aoo,ooofhuioi.  Fram  that  ixriod,  notwith- 
standing th<r  importation  at  gnat  co$t  of  foRUn  sraine,  reaching  in 
some  years  to 60,000  kilos,  the  producdoiiof  iQEfdi  off  with  startling 
rapidity:  in  i>i5f>  it  wun  not  more  than  7,.soo,ooo  kilos  of  cfK-txms; 
in  [.••<ji  .iiid  iSd;  it  tell  .15,  luw  a!i  5,KiX),oiX)  kilos;  and  in  i>W\S  it 
toui,lii<l  il!>  lowest  wiight  of  about  4,ooo,olh5  kilos.  In  1667  dc 
Quatrcfagc^  estimated  the  loss  suffered  by  France  in  the  13  years 
following  i8S3'  ''oni  dwreaseti  production  of  silk  and  price  iraiid  to 
foreign  cultivators  tor  uraine,  lo  be  not  le*w  than  one  millliird  ni 
fraiits.  In  the  case  of  Italy,  where  the  disease  showed  itx-lf  Liter 
but  even  more  disastrously,  affecting  a  much  more  extended  industry, 
the  loss  in  10  years  dc  Quatrcfages  stated  at  two  milliards.  A  loss 
ol  £120,000.000  sterling  within  13  years,  falling  on  a  limited  area, 
and  on  one  class  wilhin  these  two  countries,  C0frttll>td  iadeed  ft 
calamity  on  a  national  scale,  calling  for  naliomTmatt  to  contend 
with  its  devastating  action.  The  m.ilady,  mon-over.  spread  east- 
ward with  alarming  rapidity,  and.  ahh'iutfh  it  wa'-  found  trj  lie  k-s» 
disastrous  and  fatal  m  Oriental  countries  than  in  turo(>e.  the 
soured  of  heal(h)[  eraine  became  fewer  and  fewer,  till  onlv  Japan 
was  left  aa  an  uninlccied  source  of  European  graine  supply. 

A  acour^  which  so  seriously  menaced  the  very  existence  of  the 
silkworm  in  the  world  necessarily  attracted  a  great  amount  of 
attention.  So  early  as  1849  Gu^rin  Mfncvillc  observed  in  the  blooil 
of  diseased  silkworms  certain  vibratory  corpusck-s,  but  neither  did 
he  nor  the  Italian  Filippi,  who  studieid  them  later,  coimect  them 
distinctly  with  the  ditease.  The  corpuscles  were  first  aocumtely 
described  by  Comalia,  wlience  they  are  spoken  of  as  the  corpuscles 
of  Cornalia.  The  French  Academy  chargetl  deOuatrefages,  Decaiane 
and  P£ligOt  with  the  study  of  the  disease,  and  they  i.uued  two 
elaborate  reports — Sxudes  sur  Us  maladies  aduetUs  1.'.  <  vrs  d  jdic 
(1850)  and  NouwtUi  Rfcherches  sur  Us  maladus  atiurlUs  tU-.  vers  d 
MM  (i860);  but  the  suggestions  they  were  able  to  otfur  had  not  the 
affect  of  stopping  the  march  uf  the  diitease.  In  1865  I'asteur  under- 
took a  Government  commission  for  the  invcsstigation  of  ihi-  inaUtds . 
•Attenli'iii  had  h,,-n  | >reviously  directed  to  thccDrp*,:^  1<-.  of  (  nni  ilM. 
and  it  had  ]m-.-i\  notonlythat  they  occurred  in  tlic  t;lii.«! ,  nut 

that  they  gornol  the  whole  tissues  of  the  insect,  and  their  presence 
in  the  eggs  themselves  could  be  microscopically  demonstrated. 
PaMcur  established  (1)  that  the  corpuscles  are  the  special  character- 
ittic  4^  the  disease,  and  that  thcM.-  invariably  manifest  thcmselvi>s, 
{f  net  In  earlier  stages,  then  in  the  matun-  moths;  (3)  that  the  ror- 
puscles  arc  parasites,  and  not  only  the  ^iyn  Imt  thi'  i-uum-  of  the 
disease;  and  (3)  that  the  disease  manifests  itM  ll  li>  lu-nility,  by 
contagion  with  diseased  worms,  and  by  the  eating  of  leaves  on  which 
corpuscles  are  nptead.  In  this  connexkm  he  established  the  very 
important  practical  conclurion  that  worms  which  contract  the  disease 
during  their  o»  n  life-cvcic  retain  sufficient  vitality  to  feed,  develop 
and  spin  their  <<K  >Min,  although  the  next  generation  is  invariably 
infected  and  shi)«  -;  i)ie  disease  in  its  most  virulent  and  fatal  form. 
But  this  fact  cnalili  d  1  In- 1  ulnvalor  to  know  with  assurance  whether 
the  worms  on  which  he  bestowed  his  labour  would  yield  him  a  harvest 
of  silk.  He  had  only  taanakie  the  bodua  of  the  moths  yieldiag  his 
grainc:  if  they  were  free  from  dltCMe  tnen  a  crop  was  sure;  if  they 
wei*  infected  the  education  would  assuredly  fail.  Pa.steiir  tiroui;ht 
<mt  ^le  fact  that  the  malady  had  existed  from  renrnle  i«Tii>ils  .ind 
in  flHWy  unsuspected  localities.  He  found  corini  J  le"  in  Jiiiwiiese 
cocoons  and  in  nuiny  -|>ecimens  which  had  l^rn  preM-ried  for 
lencdMOed  periods  in  public  collections.  Thus  he  came  t<i  the  con- 
diSlMI  that  the  nalM^  had  been  inherent  in  many  successive 
fenettdoaa  ofthe  rillcwwm,  and  that  the  epick-mir  condition  was 
only  an  naaggeration  of  a  normal  state  hnnisht  alMnit  by  the  method 
of  CttMvntion  and  pnxluction  of  iir.iiiu-  inir-in  i!.  The  cure  profxised 
hv  Pasteur  was  simply  in  take  <  .ir<-  ih.u  the  ■-lock  whence  graine  was 
(>l>taini'd  ^liriiild  bo  hcalthv,  and  the  iilT-.prini;  would  then  be  healthy 
also.  Small  e<lueations  reared  apart  from  the  ordinary  magnanerie. 
for  the  production  of  grainc  alone,  were  recommended.  At  intervals  of 
five  days  after  spinning  their  cocoons  specimenswere  to  be  opened  aiid 
the  chrysalides  e\amini't!  mii  m-.  opically  forcorpuscles.  ShoukI  none 
have  apix-.ircd  till  t'jward-  the  i>crii>fl  of  transformation  and  ew  aix-  ol 
the  moths,  the  eggs  iutwequenth  hati  hed  out  might  be  depended  on 
to  yield  a  f.iir  crop  of  silk:  -houkl  the  moihs  prove  perfectly  free 
from  corpuscles  after  d<  jxisiting  their  eggs  the  next  generation  would 
oertainly  live  well  through  the  larval  stage.  For  special  trentment 
towards  the  regeneration  of  an  infected  race,  the  most  robust  worms 
were  tolK-.,  I,',  t,  d.  and  themoth'^issiiing  from  the  cocoons  were  to  lie 
(-1.111]  1.  I  in  ti  led  cells,  where  the  iVrtiide         tu  Ix-  ..-.intinc-d  till 

she  deposited  her  eggs.  The  bodies  of  both  male  and  female  were  to 
be  examined  for  corpuscles,  and  the  esgs  of  tbooe  found  abaohiteiy 
free  from  taint  were  preserved  for  similar  "  cetlnlar  "  treatment  tn 
the  faWjiwiBg  your.  By  this  laborious  and  painstaking  method  it 
IlislieHI'founa  pduible  to  re-establish  a  healthy  stock  of  valuable 
.  iMDca  fram  previoailkhighly^nfccted  breeds.  The  rearing  of  worms 
./  ia  iByiodnntteaaui^Veddniiwviiionhaabaaafoiuid  tobn 
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rearing  of  worms  for  grainc  in  the  open  air,  and  under  as  far  as 
possible  natural  conditions,  has  proved  equally  valuaMe  towards 
the  development  of  a  hardy,  vigorous  and  untainted  stock.  The 
<i|>i  ii-air  c<lii<  .11  i<iii  u.is  originally  proposed  by  C  li^iv. nines  of  l.aus- 
anne,  and  largelv  carried  uul  in  the  canton  of  Vaud  by  Roland,  who 
reared  his  worms  on  mulberry  trees  enclosed  within  "  manchons" 
or  cages  of  wire  gauze  and  canvas.  The  insects  appeared  quickly  to 
revert  to  natural  conditions:  the  moths  brought  out  in  open  air  were 
strongly  marked,  lively  and  acti\e.  .uid  ev;)is  left  on  the  trees  stood 
the  s«'verity  of  the  winter  well,  and  hulcheil  i>iii  mic<  <-isfully  in  the 
f.jllowing  season.  Roland'5  cxfxTicnce  demun -tr.Ui  •  !  that  not  cold 
but  heat  is  the  agent  w  hich  saps  the  constitution  ot  the  silkworm  and 
makes  it  a  ready  prey  to  disease. 

Orasseru  i»  another  form  of  disease  incidental  to  the  silkworm. 
It  often  appNsirs  before  or  after  the  first  moult,  but  it  is  only  after  the 
fourth  that  it  appears  in  a  more  devcl<i;K-<l  f<inii.  The  wnrm  attacked 
presents  the  following  symptoms:  the  skin  is  distended  as  if  swollen, 
u  rather  thin  and  shiny,  and  the  body  ol  the  worm  seems  to  have 
increased,  that  is,  it  suffers  from  fatness,  or  is  tntraissi,  hence  its 
aaatt^  The  disease  is  characterised  by  the  decompositioo  of  the 
blood;  in  fact  it  is  really  a  form  of  dropsy.  The  olood  lose*  its 
transparency  and  Ixxomes  milky,  it-^  volume  increases  so  that  the 
skin  cannot  hold  it,  and  it  esca[<'s  l;  r'ju.;  .  (i-jres.  This  disease 
is  more  accidental  than  contagious  and  rarely  takes  very  dangerous 
proportions.  If  the  attack  comes  on  a  short  time  before  maturity, 
the  worms  are  able  to  spin  a  cocoon  of  a  feeble  character,  but  worms 
with  this  disease  never  change  into  chrysalides,  but  always  die  in  the 
cocoon  before  transformation  can  take  place.  The  causes  whicb 
priKhK'e  it  are  not  well  known,  but  it  IB  gWHirally  attributable  to 
currents  of  cold  and  damp  air.  to  the  uao  of  WBt  ICftVW  IB  faodinfi 
and  to  sudden  chanecs  of  temoerature. 

Another  cause  ol  serious  loss  to  the  naten  t*  occasioned  by 
FUtdurie,  a  disease  well  Icnosm  from  the  earliest  times.  Futcur 
showed  that  the  origin  of  the  disease  proceeded  from  microscopic 
organisms  called  ferments  and  vitrios.  One  has  only  to  ferment  a 
certain  quantity  of  mull>crr>'  leaves,  chop  them  up  and  scjueeze 
them,  and  so  obtain  a  litjiiid,  to  find  in  it  millions  of  feiuu  ni:-  and 
vitrios.  It  invariably  hapjiiciis  during  the  most  active  ixriod  ol 
feeding,  time  or  four  days  after  the  fourth  moult  up  to  the  rising, 
and  genmlly  apoenrs  alter  a  meal  of  coarse  leaves,  obtained  from 
multx-rries  pruned  the  same  year  and  growing  in  damp  wil.  Flacherit 
is  an  inteNlinal  diimtase  of  the  cholera  species  and  therefore  contai^ious. 
The  <lefniite  c^ulT^<■  is  not  occasionM  so  much  fmrn  the  liiiiH-nts 
«hi<h  cxi't  in  the  leave*  themselves,  hut  fruni  .111  arrert  of  the 
digestive  process  which  allow*  the  rapid  multiplication  ol  the  former 
in  the  inte:>tines.  Good  ventilation  is  indispensable  to  allow  the 
worm  to  give  out  b>-  transpiration  the  fpxat  quantity  of  water  that 
it  absorl'-  wi'li  itir  Ir.if  If  thi-  i  \hala;i' m  i-  stopped  or  lessened  the 
digestion  in  i''-  inm      al--'i  ilu-  Iraf  remains  longer  than 

usual  in  the  intestines,  the  microt>es  multiply,  invading  the  whole 
body,  and  this  brings  about  the  sudden  death  which  ouroriics  the 
rearers.  The  true  remedies  consist  in  the  avoidance  of  the  lermenta* 
tion  of  the  leaves  by  careless  gathering,  transport  or  packing,  in 
proper  hygienic  care  in  ventilation  and  in  maintaining  a  proper 
degree  ot'  drv  nets  in  the  atmosphere  in  niny  weather,  ana  in  tne  ua» 
■>(  <|iii.  klini.  placed  in  different  parts cl the UBrsery  to  hrilitafr  tlie 
Irauspiratiun  o:  the  silk'Worms.. 

WM  5tUkr.— The  lavaces  of  petniae  and  otbcr  dikaMS  had 

the  effect  of  a^tiyrt lag pmnninesit  attentinn  tO  tlieiinBeR»Othcr 

insects,  allies  of  the  imdberry  sDkwonn,  vliidi  tfifai  servlecable 

cocooiw    It  had 
been  previously 
pointed    out  by 
Captain  Hutton. 
who  devoted 
great  atleiilion 
lo  the  silk  ques- 
tion .as  it  affects 
the   I'l.xsl  Indies, 
that  at  least  six 
si>ecies  of  flomfty*,  ilitTcriiig  tmu 
B.  mori,  but  also  muibcrry-fcc*!- 
ing,  .arc  more  or  le8.s  <loniesticated 
in  India.  Thoe  include  B.  Uxior, 
the  bomiMNdM  of  Beasi],  a  Urge 
species  having 

yearly  and  producing  ft  aoft  flOMgr 
cocoon;  the  Chincie  motrthjy 
worm,  B.  sinensis,  having  aevenl  generations,  and  making 

a  sni.all  cfK-ooii ;  and  the  Msdrssi  wona  of  Bengal  (B.  cr««fO, 
the  Dasscc  or  Desi  worm  of  Bengal  {,B.  Jortunafut)  and  B. 
matammis,  the  Bunctt 
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geomtvms  in  the  year  and  form  ndtUe 

tkese  there  arc  many  other  mulberry-feeding  Bombyeidae  in 
the  East,  i)ri:i<  ii>ai:y  bclon^ng  to  the  genera  Theophila 
mil  Ocinara,  the  tocoons  of  which  have  not  atlnn  ted  riil- 
tivfttors.  The  moths  yielding  wild  silks  which  have  obtaincci 
j)thMH  to  the  extensive  ami  handsome 
family  Sulurnidiic.  The 
most  imporlaiiL  of  the 
specicsat  the  present  time 
is  tbe  CUaCM  tuasur  or 
tasar  worm,  AnUuraea 
ptmyt  (figi.  7i  >)i  u  (ttk- 
fccding  spedci,  Batirc  of 
MongcAia,  {rem  which  is 
derived  the  greater  part  of 
the  so-called  tussur  silk 
now  imported  inioEuropc. 
t'lostly  allied  to  this  is 
the  Indian  tussur  moth 
Anthcracii  «rv/;.'(,i,  fuuiid  throughout  the  whole  of 
India  feeding  on  the  bhcr  ircc,  /.izvphus  jujuha,  and  on  many 
other  plants.  It  yields  a  large  compact  cocoon  (fig.  lo)  of  a 
alvery  grey  colour, 
whic]|.<S)t  thomM 
Wudb<lflMk,«ho 
devoted  a  great 
auMMnt  of  attation 
to  the  wild-aiik 
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questknit  Mcoecdcd 
in  reeling.   Next  in 

]ir>imihing  qualities 
is  ;lie  muga  or 
li  '.ju^;:i  worm  of 
As>an'.  Atttherata 
ij  ill  mil,  a  spci  Its  lo 
iijux  extent  domes- 
ticated in  its  native 
iiiuijtry.  The 

..  ^    ,  ,  1  >         vama-mai  worm  of 

Fio.  9.-Antheraea  myiUla  U«nalc>.        j^^p^^  Anlherata 

(SantUi  yawa-Mef,  n  eak'feader,  b  a  race  of  considerable 
imporianoe  ilk  Japan,  fdien  it  was  nid  to  be  jealously  guarded 
against  fordgners.  Its  egga  were  lint  sent  to  Europe  by 

Dmhene  du  Bellecourt,  French  coonil- 
Ktr.cral  in  Japan  in  iX6i;  hut  early  in 
March  luUowiiis  they  h.iiil'.id  out,  when 
Uo  leaves  on  \vh:<  h  the  lan  ae  wnuld  feed 
were  to  be  found.  In  April  a  single  worm 
got  oak-buds,  on  which  it  throve,  and 
ultimately  spun  a  cocoon  whence  a  female 
moth  issued,  (imn  which  Gucrin  Mdnevilte 
named  and  dtKEtbed  the  spedea.  A  further 
supply  of  eggs  was  aecretly  obtained  by  a 
Dtltdl  physician  Pompe  van  Mccdervoort 
in  tSi),  uadtaa  it  WW  now  known  that  the 
wonn  was  an  oak-feeder,  and  would  thrive 
on  the  leaves  of  European  oaks,  great 
results  were  antiripated  from  the  cultiva- 
tion of  the  yama-iiiai.  Tlu  -.e  exjvectatior.s, 
however,  for  various  n^asons,  have  been 
disappointed.  The  moth.s  hatch  out  at  a 
-^ocflon  of  period  when  oak  leaves  are  not  rea<ly 
for  their  feeding,  and  the  silk  is  by 
no  means  of  a  quality  to  compare  with  that  of  the  common 
mulberry  worm.  The  mczankoorie  moth  of  the  Assamese, 
AKtktroM  mtumkotrio,  yidda  a  valuable  coooob,  as  does  also 


Fig.  10.- 
Antheraea  myliUa. 


the  Atlu  moth,  AMaau  aiat,  which  liai  an  omdvotoDS  larva 

found  throui^Mnit  India,  Ceykm,  Bnrmah,  China  and  Java. 
The  Cynthia  moth,  Attacus  cynfhia,  is  domesticated  as  a  source 
of  silk  in  certain  provinces  of  riiir  .i,  where  it  feeds  on  the  Aiian- 
thus  glandiJosa.  The  eria  or  arnndi  moth  of  Bengal  .md  Assam, 
Alldcus  Tuini,  which  fcc<Ls  on  the  castor-oil  plant,  yields  seven 
generations  yearly,  forming  Icxjsc  flossy  orange-red  and  some- 
limes  white  cocoons.  The  ailanlhu^  silkworm  of  Europe  is  a 
hybrid  between  A.  cynthia  and  .4.  rUini,  first  obtained  by 
Gu£rin  Mfneville,  and  now  spread  throu^  many  silk-growing 
regions.  These  are  only  a  few  of  the  moths  from  which  silks  of 
various  usefubiess  can  be  produced;  but  none  of  these  pceseots 
qualitica,  sawng  pciiiapa  efafapme—  alone,  wMdt  can  put  them  hi 
competition  with  coauBon  alk. 

Pkytiea  amd  Ckemkal  RelaUoiu  tfSiUt. 

^  Common  cocoons  enclosing  chrysalides  weigh  each  from  i6 
lo  so  grains,  or  &a>'  from  \oo  to  6oo  of  small  breeds  and  from 
J70  lo  300  of  large  breeds  t  j  the  11>.  A boutt  one-sixth  of  this 
weight  is  pure  cocoon,  and  ot  that  one-half  is  obtainable  as  reeled 
silk,  the  remainder  consisting  of  surface  tloss  or  blaze  and  of 
hard  gummy  husk.  As  the  outer  flossy  threads  and  the  inner 
vests  arc  not  reciable,  it  is  difficult  to  estimate  the  total  length 
of  thread  produced  by  the  ailkwonn.  bn-  the  portian  tedted 
vaiieaialtqphaadtbldaicaB, 
accordhig  to  the  ooodiUoc 
•nd  lahwtnfltael  tlie  oocoon, 
in  some  breeds  giving  a  result 
as  low  as  500  metres,  and  in 
others  1.100  lo  i.'oo  metres. 
L'nder  lavourable  conditions 
it  is  csiimaled  that  11  kilo- 
grammcsof  fresh  c<Koons  give 
I  kilogramme  of  raw  silk  for 
commerce,  and  about  llie 
same  quantity  3  waate 
spinning  purposes.  Sir 
lliomas  Wardle  of  Leek,  in 
hishandbookonsilkpttbUihcd  Fio.  ji.— MigiMcopic_appe«raBte 
in  1M7,  showed  fay  a  series  ol  a*  el  CMneee  Tbmut. 
of  mcaauremeBts  that  the  diameter  of  a  single  oocodn  thread 
or  have  varied  from  u^onth  to  xi^oT^^h  P^f^ 
diameter  in  tVie  variou.s  .species  of  Bonibycides,  wliiLt  iho -e  of  the 
S.alumidcs  or  wild  si>ecies  varied  from  iJo'h  to  Tl'fiisth  part  of 
an  inch.  .\s  thi.s  estimation  |)rtscnts  sonic  difficulties  and  diver- 
gences, the  size  of  the  thread  is  generally  derir.ed  con^mrrcially 
by  denicrs  or  decigram mc-s,  thi>j<-  01  the  .\ntherias  (wild 
silks)  being  said  to  range  from  5  to  8  dcnicrs  or  decigrammes, 
results  confirmed  by  actual  experience  with  the  reeled  thread. 
The  ailk  of  the  various  species  of  Antheraea  and  Attacus  is  also 
thicker  and  stronger  at  the  centre  of  the  reeled  portiOD  than 
towards  iu  extiaitiea;  but  the  diameter  is  much  greater 
than  that  of  common  sflk,  and  the  filaments  under  the  miaaflcqpe 
(fig.  11)  present  Uie  appearance  of  flat  haada,  the  cndatloii 
from  the  two  spinnerets  l>cing  joined  at  their  flat  edges.  On 
this  account  the  fibres  of  lus.sur  or  tus.>ore  silk  tend  to  split  up 
into  fine  fdirill.ie  under  the  various  preparatory  processes  in 
m.inufacturing,  and  it.s  riband  structure  is  the  cause of  the g^aSQf 
lusire  [jcculiiu  to  the  woven  and  finished  fibres. 

Silk  fibre  (sec  Fibres')  conrists  conetitially  of  ,i  centre  or  core  of 
(il)roin,  with  a  coverinK  of  seririn  or  silk  alttumen,  and  a  little  waxy 
and  colouring  matter.  Filtri>iri.  whii  h  is  analogous  to  horn,  liair 
and  like  dermal  products,  constitutes  about  75  to  Hz  %  of  the  entire 
mast,  and  haan  ooaapoiitMM  wproewted  by  the  formula  Ci*HiiNiOy. 
It  has  the  chainclefiatie  appemnoe  of  pure  silk— a  brilliant  aoft 
white  body  whh  a  pearfy  lustre — iniu^luhte  in  water,  alcohol  ^and 
ether,  but  it  dlMOlve*  freely  in  concentrated  alkaline  aolutioiw. 
mineral  .irids.  stronjf  acetic  acid  and  in  ammoniacal  solution^  of 
oxiili'  iif  .  iipfier,  Scricin,  nhieli  ronstitutet-  the  i;uitiniy  covering 
(F^r.  grks)  of  the  fibre,  is  a  gelatinous  body  which  dissolves  rwtdily  in 
n-arm  MNtpy  solutions,  and  in  hot  water,  in  wUCh  on  cooling  it  forms 
a  jelly  with  even  as  little  a«  1  of  thf  mbstanoe.  It  Is  precipitated 
from  hot  solutions  bv  alcohol,  fallinu  as  a  white  powder.  Its  formula 
is  CitHtiNtO*.  Arcbrding  to  P.  Bollcy,  the  glands  of  the  silkworm 
cootafai  senl-Uquid  fibroin  alone,  and  it  is  on  exposure  to  the  air  that 
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the  surui  c  is  acted  on  by  oxygen,  transforming  the  rxtcrnal  pellicle 
into  the  more  soluble  form  oT  Kririn.  Silk  i»  highly  hygroscopic. 
If  desiccated  at  350*  F.  it  will  be  fuunri  10  kwe  from  10  to  15  "„  of 
mouitute  accordiiw  to  the  condition  of  the  sQk.  It  is  a  most  perfect 
iWD<oiKliKtor  of  dactficity,  and  in  its  ciiy  state  tlie  fibres  frequently 
get  ao  electrically  aaeltad  m  to  ■eriousiy  interfen  with  their  working, 
so  that  it  becomes  necessarj'  to  moiston  them  w  ith  glvccrin  or^japv 
solutions.  Silk  is  reailily  (ii-.tiiiL;iuslnii  fr.jrn  wuul  and  uthiT  aiiiin.i! 
fibres  by  the  action  o(  an  alkaline  !H>lu[ion  of  oxirle  of  lead,  which 
daikem  wool,  Acy  owinc  to  the  sulphur  ihey  ront;iin,  but  does  not 
affect  silk,  which  u  free  from  that  body.  Again,  silk  dissol\'c3  freely 
in  common  nitric  acid,  which  i»  not  the  case  with  wool.  From 
vcsetable  fibres  silk  in  readily  dictinguishcd  by  the  briRht  yellow 
foloiir  i;  ;;ifce>i  from  a  solution  of  picric  acid,  which  dot--,  tioi  ,n!ht-rf  to 
vcjjctjhiL-  sulniaiiccs.  The  rod-like  apiKiaraiirt;  of  lilk  and  its  ah-^'iirc 
of  markings  under  the  microscope  art-  alx>  cU'sily  recoKniiablc  fcaturca 

of  the  ilm-  , 
Silk  Manufaclure. 

Ben  we  imut  «Milhigutih  between  tbe  reeled  silk  and  the  spun 
oc  waste  aOk  maoufactures.  The  toawr  ambwww  >  uage  of 
opmlkm  peculiar  to  silk,  daafag  latheDrdBiillhcMttbnHNia 
fibres  of  grnt  lofHh,  whereas  In  the  spim  silk  industry  the  raw 
nateriab  an  treated  by  methods  auHogoua  to  tboae  fdHowcd 
in  the  treatoient  of  other  fibres  (see  Weavikc).  It  is  only  floss, 
injured  and  unreclabic  cocoons,  the  husks  of  reeled  cocootis, 
and  other  waste  from  reeling,  with  certain  wild  silks,  whuh  are 
treated  by  the  spun  silk  process,  and  the  silk  thereby  produced 
loses  much  of  the  heauty,  strength  and  brillianOB  which  are 
characteristic  of  the  manufactures  from  reeled  silk. 

Filature  or  Rfelmg. — When  the  cocixm.-^  Ii.im-  l>ii-ii  ^atlH-red  tin- 
chrysalides  they  contain  are  killed  either  by  dry  heat  or  by  exposure 
to  steam.  All  coooons  stained  by  the  premature  death  of  the 
chrysalides  {eM^uet),  pierced  cocoons,  and  any  from  other  causes 
rendered  unrcclable,  are  put  aside  for  the  spun-silk  manuf.ictiire. 
Then  the  uninjured  cocooiu  .ire  by  theiii>«l\es  N<irte<l  into  cla-se'^ 
having  siinlLir  shaden  of  colour,  site  and  quality  of  fibre.  This 
aMOrtment  is  of  Ercnit  crjn-H.-«iufncc  for  the  success  of  the  reeling 
Opeiations,  as  uniformity  of  quality  and  evenness  and  regularity  of 
fibre  are  the  most  valiuble  leaturea  in  eaw  alk.  The  object  of 
reeling  is  to  bring  together  the  filaments  (low)  from  two  or  more 
(generally  four  <ir  five,  but  sometime-^  up  in  twenty)  cocoons,  and 
t<i  form  ilietii  into  one  continuou;',  uri!t  irni,  and  cellar  strand, 
which  constitutes  the  "  raw  silk  "  ol  1  omnierce.  To  do  this,  the 
natural  gum  of  the  cocoons  which  holds  the  fibments  together  must 
be  softened,  the  ends  of  the  filanvenis  of  the  required  number  of 
cocoons  asnst  be  caught,  and  means  mu»(  be  taken  to  unwind  and 
lay  these  fifaments  together,  so  as  to  form  a  sinelc  uniform  rounded 
strand  of  raw  silk.  Ap  the  reeling  proceeds  the  rccler  has  to  (jive 
the  most  careful  atterjti  m  to  the  tnickncss  of  the  strand  l>ein(;  pro- 
duced, and  to  introduce  new  cocoons  in  place  of  an\'  from  which  the 
feelsblesilkhas  become  exhausted.  In  t  his  way  a  continuous  uniform 
fibre  or  strand  of  raw  silk  of  indefinite  length  is  produced.  The 
apparatus  used  for  these  purpo^-s  in  some  localities  is  of  a  ver>' 
pnmitivc  kind,  and  the  reeling  beini;  uneven  and  lumpy  the  silk  it 
of  inferior  quality  and  low  value.  With  nunparativelv  limple 
appli-mies,  oil  the  other  harnl.  a  skille<l  reeler,  with  trained  eye  an  l 
delicate  touch,  can  produce  raw  silk  of  remarkably  smooth  and  even 
qaality.  Aoeofdiiv  to  tha  matiMd  wwnmnly  adopted  in  North 
Italy  and  Franca  the  cocooas  ara  for  a  few  minutes  immersed  in 
water  a  Ihtle  under  the  boiliiig  point,  to  which  a  small  quantity  of 
alkali  has  been  added.  A  girl  with  a  small  hand  brush  of  tw-igs 
keeps  stirring  them  in  the  w.iter  till  the  silk  softens,  and  the  outer 
loose  fibres  (tlos-.;  ^et  <-tuain;l<'d  with  the  twijjs  and  come  idf  till  the 
end  of  the  main  filament  (.muUre  brin)  is  found.  These  ends  lieing 
secured,  thn  cnooons  are  tranrferred  to  a  basin  or  tray  oovtaialag 
water  heated  to  from  140*  to  150*  F.,  in  which  they  float  wKtle  the 
silk  is  being  reeled  off.  If  the  water  is  too  cold  the  gum  docs  not 
soften  enough  and  t'le  cococjns  rise  out  of  the  liii-in  in  reeling;  if 
it  is  too  hot  the  cocotins  collapse  and  fall  to  the  Ixjttoni.  The  ends 
of  the  requisite  nunilicrMf  filaments  being  brought  tot-iilur,  \  .in- 
passed  Ibrough  an  eyelet  or  guide,  and  similarly  another  equal  M.-t 
are  passed  thraugh  a  corremondiaaguide^  Tha  two  lataof  filaments 
ara  than  crossed  or  twisted  aroutta  each  other  several  turns  as  if  to 
make  one  thread,  after  which  they  are  separated  and  passed  throiii(h 
separate  guides  to  the  reel  round  which  ihey  aie  i«para(eK  uoimd. 
When  a  larKe  niniil)er  of  nicrMin^  arc  Im  Ii' •  uiiiliined  into  one  >trand 
they  may  Ik.-  ri-<-lei(  from  the  tray  in  fnur  .1,,  .i.hii  h  are  first  crossed 
in  pairs,  then  combituxl  into  two.  and  tho.sc  ;wo  then  crossed  and 
afterwards  comblaed  into  a  single  strand.  The  object  of  crossing 
(eroissagf)  is  to  round,  smooth  and  condense  the  separate  filaments 
of  each  set  into  one  strand,  and  as  the  surface  of  the  filaments  is 
((ummy  and  adhesive  it  is  found  on  drving  that  'hey  have^glulinated 
into  a  compact  sinnle  fibre  of  raw  silk.  In  the  most  approved 
minlern  fiLitiirr*  theie  is  a  •^-iiarate  cocoon  boiler  {luisrusr} .  an 
oblong  tank  containing  water  boiled  by  steam  heat.  In  these  the 
oaoaons  an  immaraBd  in  rsctanpilar  peifoiated  boae*  for  about 


three  minutes,  when  they  are  transferred  to  the  beating  machine 
{tMtleuse),  an  e-irthenw.ire  trough  having  a  perforated  falM;  Iwttom 
through  which  steam  keep-  the  water  at  a  ieiii|«-ruture  ot  fron> 
140°  to  160°.  In  this  water  the  cocoiin»  are  kept  stirring  by  small 
brushes  rotated  by  mechanical  means,  and  aa  the  sUk  softcna  the 
brushes  gradually  rise  out  of  the  water,  brin|inK  entangled  with 
ilieiii  the  liM)^'  r.o-.-,.  and  thereby  rcvealm^  the  main  filament  of 
i-.i>  li  H  i).i:i  The  cixoons  are  next,  in  sufficient  number,  transferred 
to  the  recler'i  tray  ibadnella),  where  the  water  is  heated  to  almut 
140"  to  150'.  I^rom  the  tray  the  filaments  arc  cariie<l  through  a 
series  of  porcelain  and  gla.ss  eyelets,  so  arranged  that  the  strand 
rctunsMt  itselfi  two  poitions  of  the  same  strand  beitv crossed  or 
intertwisted  for  rounding  and  consoli<talt<>n,  instead  of  the  eroismgr 
of  two  separate  strands  as  in  the  old  method.  The  reel  to  which 
the  raw  .silk  i.x  le<l  consists  of  a  lii:;ht  si\-armed  frame,  enclosed 
within  a  wooden  cosing  bavins  s'-'-'^  frame  in  front,  the  enclosure 
beii%  heated  with  stcam-pipe>.  l  i  ^.11.  thu  :.trands  from  directly 
overlaying  each  other  and  so  adhering,  the  Ust  guide  through  which 
the  silk  parses  has  a  reciprocMiiiK  Bsotion  whereby  the  fibra  ia 
distributed  «-ithin  certain  limits  over  (he  reel.  Fig.  11  presents  a 
sectional  view  of  a  reeling  apjiiiratns  as  used  in  Italy,  and  shows  the 
passage  of  the  thre.id  ftmi,  i  -  .  •la'^in  to  the  reel,  the  threads  l*ina 
twisted  around  by  the  ta\ch:ttc  to  give  roundness  to  the  tbmci. 
but  though  the  principle  remains  much  thesaoM,  great  fanprovanenta 
ha\'e  been  made  on  this  model. 

ThrmetHi. — Ra«'  silk,  tieing  still  too  fine  and  delicate  for  ordinary 
use.  next  undergoes  a  scries  of  operations  called  throwing,  the 
•  i!ij(-<-t  of  which  is  tr>  twist  and  double  it  int"  more  sidisiantial  vam. 
Mie  first  O[x-ration  of  the  silk  throwster  is  v,!  :  ;-!!;;  Mi  rti  eivcs  the 
raw  silk  in  hanks  as  it  is  taken  from  the  reel  of  the  filature,  and 
pnttfaigitanalightreelof  asiniilarcoastnictiaB,oailad  thaawjfta. 


Fig.  12. 


he  winds  it  on  Ixifiliin^  with  a  rapid  reciprocating  motion,  so  as  to 
1  i>  the  fibre  in  diagonal  line-,  t  hc-e  txibbins  are  then  in  general 
taken  to  the  first  spinning  frame,  and  there  the  single  strands  receive 
their  first  twist,  which  rounds  them,  and  prevents  the  compound 
fibre  from  splitting  up  and  separating  when,  by  the  subsequent 
scouring  operations,  the  gum  is  removed  which  presently  binds  then 
into  one.  Next  folk>ws  the  o|>eration  of  cleaning,  in  which  the  rilk 
is  simply  reeled  from  one  lK)bbiii  to  another,  but  on  its  wa>'  if  passes 
through  a  -lit  which  is  sufficiently  wide  to  pass  the  filament  li  .t  -tups 
the  motion  when  a  thick  lump  or  nib  is  presented.  In  the  doubling, 
which  is  tha  nsRt  proceits,  two  or  more  filaments  are  nound  togatiwr 
side  by  side  on  the  same  reel,  preparatory  to  their  being  twisted  or 
thrown  into  one  yarn.  Bobbins  to  the  number  of  strands  which  are 
to  be  twisted  into  one  are  mounted  in  a  creel  on  the  doubling  frame, 
and  the  strands  are  passed  over  smooth  rods  of  glasis  or  met.il  through 
.»  reciimM"-,iiiri^;  guide  lo  the  lM)hliin  on  which  they  are  umiiid.  Ma<  li 
se|>arute  strand  passes  through  the  eye  of  a  fallcr,  which,  should  the 
fibre  break,  falls  down  and  instantly  stops  the  machine,  thns  dlectu* 
ally  calling  attention  to  the  fact  that  a  thread  has  failed.  The 
spmning  or  throwing  which  follows  is  done  on  a  frame  with  upright 
spindles  and  tiyers,  the  yarn  as  it  is  twisted  Ijeing  dra«n  forward 
through  guides  and  wound  on  revolving  IxiVibins  with  a  rci  iprfxating 
motion.  From  these  lx<bbins  the  silk  1^  rcx-lcd  into  hanks  i>l  r'rfiiiite 
length  for  the  market.  Numerous  attempts  have  been  matic  to 
simplify  the  silk-throwing  by  combining  two  or  more  operations  on 
one  machine,  but  not  as  yet  with  much  success. 

.-\cconling  to  the  qualities  of  raw  silk  used  and  the  throwing 
operations  undergone  the  principal  cla»<es  of  thrown  silk  are^ — (l) 
"  ■.iii;;le-."  uhirh  consist  of^ a  single  strand  of  t«H»tc<1  raw  silk  wAde 
up  of  the  filaments  of  eight  to  ten  cocixms:  (2)  tram  or  weft  thr<?ad, 
consisting  of  two  or  three  strands  of  raw  silk  not  twisted  Icfore 
dMbling  and  only  lightly  apm  (this  is  soft»  flossy  and  comparatively 
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weak) :  (5)  organzinc,  the  thread  used  (or  warps,  HMUla  fimt  two  ud 

ruroly  ihrec  twi^ioil  ^.trantl^  -|imi  in  the  direction  contrary-  to  that 
in  which  ihry  .ire  ^<■Il.l^ilIol^  twisted.  Silica  for  -twiiii;  .in<l  ciii- 
liroidcry  belong  lu  a  diffeitent  claa*  tnom  those  inii-nded  Utr  wcavinu, 
and  chnad-inalien  throw  their  raw  aiklc*  in  a  manner  peculiar  to 
tJicBMelvn* 

Jfumberini;  of  Silt.  -The  metric  system  of  weights  and  tiK-asurcs 
has  been  adopted  so  widt  h'  ili.it  it  forms  the  most  suitable  basis  (or 
the  titrage  or  count-*  of  v  tms.  The  penitancnt  committee  of  the 
Paris  Iniematiorval  C^Jrl^:^<  ■  ■  1  f  1900,  which  was  held  (or  tlie  luirpose 
o(  unification  o(  the  nunicrulaKC  of  counts,  tuunimously  decided  - 
{*)  With  ittoenoe  to  cottoiii  alk  aod  other  taoSn  mm  from  fibres, 
that  tlwy  ahcMild  be  bued  on  a  find  v^lht  and  variable  lenKth,  the 
unitbdns  one  metre  to  one  RTamme.  Tliiis  numlier  100  would  In- 
100  metres  per  gramme  calcuUitnl  on  tlu'  strand.    0')  With 

rclerrnif  to  raw  and  thrown  silk,  in  order  to  cnaMo  the  count  to 
show  the  dejtrces  of  v.iriation  inoidi  r.1.1'  tu  thi.-:  i  l,is.s  of  m.itcrial, 
it  was  decided  for  a  basis  of  a  fixed  leni,-th  and  variable  count  weight. 
The  length  of  skein  adopted  was  450  metres  and  the  unit  of  length 
the  half  dcdKramine.  Thu*  the  count  oi  silk  is  ex]>i«8scd  by  the 
number  of  half  de<-iKramme«  wUch  the  length  ol  4S0  metres  weigha. 
This  obtains  w  luther  in  the  rfogie,  dOttUe  OT  IllOfe  thmda  pSaeA 
together  ill  the  doubling. 

This  l.i'  ter  ilifferit  ver\'  little  in  actual  practice  from  the  previous 
method  of  determination  by  the  number  oi  (Icnicrs  per  476  metre-;, 
the  denier  beioB  calculated  on  the  aiiiiivBleiit  of  0-053 1  g^rammc.  the 
Eiwluh  equivalent  ahowing  35}  denwraperone  dram  .ivdinlupoU. 

As  the  old  system.'*  of  counts  h.ivc  some  technical  cumm  iiiem  <  s 
they  will  no  doubt  lie  rctaiiud  fur  Minie  lime.  In  some  districts, 
especially  in  V'orkshire,  the  count  is  based  on  the  number  of  yards 
perouocc,  and  in  others  the  older  method  of  drams  avoirdupois  per 
lOOO  yard  skein.  The  English  cotton  yam  and  spun  silk  counts  i\ie 
reckoned  uiu n  i>u:n!Hir  of  hanks  <A  840  yds.  in  lib  of  silk,  cotton 
being  rerkoiu  1  ti|  .un  the  single  thread  and  spun  ^k  on  the  doiiMi'<l 
or  {mishMxl  thread.  Thus  l/4n«  cotton  indicates  lungle  40"  doubled 
to  30  hanks  by  (440  yds.  to  the  th.,  while  40  i  (old  w\tun  silk  means  a 
•ingle  So*  doubled  to  give  40  hanks  of  $40  yds,  to  the  lb.  AU 
eoalinental  conditioning  eatablidimienta  now  iormulate  their  tests 
for  oouata  oa  the  agraeaent  arrived  at  by  the  International  Congresa 
of  1900W 

Cwrf<Weiifii|.— Sflk  in  the  raw  and  thnwa  autc  absorbs  a  large 
amount  of  moisture,  and  may  contain  a  (K-rcentagc  of  w^ater  without 
lielnu  numifcstly  dam^j.  As  it  is  largely  sold  by  weight  it  becomes 
neceseary  to  ascertain  its  condition  in  respect  of  alieorbcd  water,  and 
far  that  pMipoio  ottcial  conditioning  hoMsta  aw  e^abliahed  in  au  the 
oonakienibte  oentfea  of  tilk  trade.  In  these  the  silk  U  teated  or  con- 
ditioned, and  a  certificate  of  weight  t»8ue<l  In  an ordancc  with  the 
results.  The  silk  is  for  four  hours  exposed  tu  a  dri,  heat  of  Jjo"  F., 
and  immediately  thereafter  wcij;herl.  To  the  weisht  II*'„  is  added 
as  the  norntid  proportion  of  w..iu  r  he'.i!  iiy  thi  fi'ir. 

Scouring. — Up  to  this  point  the  silk  (ibre  continues.  lt>  Ije  com- 
psoitively  lustrelc«s,  stiff  and  harsh,  from  the  coatinp;  of  albumin- 
oos  matter  (gum  or  pis)  on  ha  surface.  As  a  preliminary  to  most 
»tjbse<)iient  processes  the  remo\-al  of  the  whole  or  some  portion  of 
this  fum  is  nfi-ess.iry  by  boihng-off,  scouring  or  d'(  i  rin  i,;!-.  To 
b<iil  olT  iiiv  300  11)  of  thrown  silk,  alx)ut  (x>  lf>  of  fine  white  st>aj>  is 
shre.i,  .md  divtolved  in  about  Joo  j;,iUoi)s  of  pure  water.  This 
solution  is  maintained  at  a  Iteat  of  l()5°,  and  in  it  the  hanks  of  raw- 
silk  ate  immersed,  hung  on  a  wooden  rod.  the  hanks  being  continually 
turned  round  so  as  to  expose  all  portions  equally  to  the  solvent 
influence  of  the  hot  soltiliiin.  .\(ter  being  dried,  the  hanks  are  packetl 
in  linen  bai;s  aruj  boili-!!  (or  three  Imurs  in  a  wesiki  r  '-  i.ii'N  solution, 
then  washed  out  in  pure  wami  water  and  ilried  in  a  ceiitriluBal  hydro- 
extractor.  .According  to  the  amount  of  gum  to  be  boiled  on  the  aoap 
solutions  are  made  strong  or  weak;  but  care  has  to  be  cxeidaed  not 
to  overdo  the  scouring,  whereby  losa  of  strength,  substance  and 
lustre  would  result.  For  some  purpoaea— making  of  gauzes,  crapes, 
flour-bolting  cloth  and  for  what  is  termed  "  souples  "- -  the  silk  is 
not  scoured,  and  for  yi'.ks  to  be  dyed  certain  dark  colours  half  scouring 
i*  practised.  The  perfect  scounng  of  silks  rcitioves  from  30  to  27  % 
of  their  wei|bt,  according  to  the  character  of  the  ntkand  the  amount 
of  aoap  or  on  uied  in  the  working.  Scouring  rendcfaall  common  silkis 
whether  white  or  yellow  ia  the  raw,  a  brilliant  pcwiy  white,  with  u 
delicate  soft  flossy  texture,  fmm  the  fact  that  the  fibrea  which  were 
agglutinated  in  reeling,  being  now  dcgiimmed,  are  separated  from 
rarh  oilu  r  and  show  their  indi\'idual  tenuitv  in  the  yarn.  Silks  10 
be  finished  white  are  at  this  point  bleached  oy  exposure  in  a  dosed 
chamber  to  the  fytHMofwlpliUMinaGidiaad  at  tMdoM  


ceia  the  hanka  an  wadied  Ia  pufie  eQid  water  to  feinam  aD 

the  acid. 

SUk  IVrighlinf.^lnto  the  dycinc  of  ailk  it  ia  not  here  necessary 
to  enter,  except  in  so  far  a.*  citncerns  a  nef.trious  pra<-tire.  cjirricd 
on  in  dye-houses,  which  has  e,ieriise-d  a  nio--t  lietrinieiuul  iiitlucnce 
on  the  silk  trade.  Silk,  we  have  seen,  loses  about  one-fourth  of  its 
ticifitt  ia  aoottrinb  Toobviate  that  loaa  it  has  long  been  the  practice 
to  dye  aooe  dan  ailka  "  in  the  gum,"  the  dve  combining  m  these 
cases  with  the  gum  or  gelatinous  coating,  and  such  silks  are  known 
aa  "  aouflies."  Both  in  the  gum  and  in  the  boilcd-off  state  silk  has 
tbe  pacilliar  property  of  imbibing  certain  metallic  aalts  largely  and 
jMMiiiMim  veiy  finny  with  them,  the  Gbee  remaiainc  to  external 


appearance  undiminished  !n  strength  and  lustre,  but  much  addtfd  10 
in  si?e  and  -.vi  i^h-..  Silk  in  the  num.  it  is  found,  ab.iorbs  these  salts 
iiii  in:  lrii\'.-  ill. Ill  l-i^il  .  -.1  1. 1  ii..,e  ii  for  weighting  there  are  these 
great  iuduocmcnts  a  s.iviag  ol  the  costly  and  tedious  boiling-off, 
a  saving  of  the  35%  weight  which  would  have  diaappeantd  in  boiliag 
and  a  surface  on  which  much  greater  sophistication  can  be  pracdnJ 
than  on  scoured  6ilk.  In  dyeing  a  stik  black  a  certain  amount  of 
weight  must  l>e  add«1 ;  and  the  eoniiiion  pr.u  tiei-  in  former  timca 
was  to  nuike  up  on  the  silk  wluu  »,is  lost  in  the  scouring.  I'p  to 
1857  the  utmost  the  dyer  could  add  was  "  weight  fur  wcig!.! ,  '  I  tit  m 
accidental  discovery  that  jear  put  dyer*  into  the  way  ol  using  tin 
salts  in  weighting  with  the  result  that  they  were  enabled  to  add  4110a. 
to  wourfd  silk,  120  oz.  to  souples  and  as  much  as  1500X.  to  spun  ailka. 
This  excessive  adulteration  <iuickly  worked  its  own  cure  ny  a  de- 
criased  consumption,  and  tne  weighting  in  practice  in  tqio  in  con- 
hned  to  moderate  and  sutler  limits.   The  use  of  tin  s;ilts,  i-simi  iaily 


stannic  chloride,  SnCl(,  enalilcs  dyers  to  weight  all  colours  the 
as  black.   In  his  "  Rcjjort  on  English  Silk  Industry  "  to  the  Ko>al 
Commiesionon  Technical  Instntction  (1885)  Sir  Tboaas  Wardle  of 


Leek  aa>'a: — 

"  Colours  and  white  of  all  possible  shades  can  very  easily  Ix  im- 
parted to  this  conifxiund  of  silk  ami  tin.  and  this  method  is  liccoming 
exten.^ively  use<l  in  l.\i>ns.  l  luis  weighting,  which  was  until  recently 
thought  to  apply  only  to  black  silks,  and  from  wliiih  colouri-d  silla 
were  comiiaralively  (rer,  is  now  cheapening  and  deteriorating  the 
latter  in  pretty  much  the  aame  ratio aa  the  former.  Thus  the  proto- 
and  p.:'r-sat!s  o(  iron,  as  well  aa  the  ptoto-  and  pcr-salts  c(  tin.  in- 
ehuliiig  a!-i  a  l.irge  variety  of  tannin,  suinuc,  divi-divi,  chestnut, 
valr'.ni.i,  Ol  ■  .irarias  l.'IrrdJ  Oitrthu  and  .lir.'CJd  Ctlttthu  (r<ini  Inili.i;, 
from  which  ar.-  obtained  cutch  and  gambicr.  &c.,  arc  no  longi-r  ii-j  il 
solely  as  mordants  or  tinctorial  matters,  but  mainly  to  seree  the 
object  of  convcrti.ig  the  silk  into  a  gieady-cxpandcd  nbn.,  consisting 
of  11  rnnglomeraiion  o(  mora or  le«a  of  thaao  Biibataiwra." 

Sugar  alw  \»  employed  to  weight  allk.  On  thta  adulterant  Sir 
Thomas  Wardle  remarks: — 

"  With  a  solution  of  sugar,  silk  can  have  if^  weight  augmented 
from  I  oz.  to  3  oz.  per  lb.  I  am  not  i|uiie  sure  that  this  niethexl  of 
weighting  was  not  first  used  by  the  throwsters,  as  sufcar  is  known  (o 
have  lieen  used  (or  adulterating  and  loading  gum  silk  for  a  very  long 
time,  and  then  the  idea  was  afterwards  applied  to  silk  afttr  the 
dyeing  operations.  It  is  much  resorted  to  for  weighting  coloured 
silks  by  d>crs  on  the  continent,  and,  though  a  very  clumsy  method, 
no  sulisiilute  tus  lieen  found  so  cheap  and  easy  of  application. 
Hichloride  o(  tin,  liaviitg  chemical  affinity  for  silk  fibre,  bids  fair  to 
exttnguiah  the  aaeef  aapf.  wMdi,  fiem  its  hygrometric  quaHtica, 
has  a  tendency  to  rota  tke  Mik  to  wUch  it  is  app  Hed,  if  great  oaieba 
not  ti' ken  to  regulate  die  quantity.  ThaveianottheilvhtcatUBeac 
excuse  for  the  application  of  augar,  eacept  to  cheapta  the  aSlk  by 

alxiut  t5  to  3o°„." 

Wiui  Silk  Pynng. — Ar  ioru;  the  diMidv.mtages  under  which  the 
silks  of  the  wild  moths  long  laboured  one  of  the  most  serious  was 
the  natural  colour  of  the  silks,  and  the  extreme  difliculty  with 
which  they  took  on  dyes,  specially  the  l^t  and  brilliant  colours. 
For  success  in  coping  with  tnis  difficulty,  as  well  as  in  dealing  with 
the  whole  ({iiestion  of  the  cidlivation  and  emnloyntent  of  wild  silks, 
the  unwearying  patience  and  great  skill  of  Sir  Thoma.*  Wardle  of 
Leek  deserve  s|jccial  mention  here.  The  natural  colour  of  tussur  silk 
is  a  greyish  fawn,  and  that  shade  it  was  found  impossible  to  discharge 
by  any  of  the  ordinary  bleaching  agents,  so  as  to  obtain  a  Utsis  for 
light  and  delicate  dyes.  Moreover,  the  chemical  character  of  the 
tuvsur  silk  (liflers  from  that  of  the  mullierrj'  silk,  and  the  film;  has 
much  Ies<  aflinity  for  tinct<irial  substances,  which  it  takes  iij)  tm- 
cvcnlj',  rcc^uirin^  a  large  amount  of  dye-stuffs.  After  protracted 
expenmcntine  Sir  Thomas  Wardle  was  able  in  1873  to  show  a  series 
oiF  tussurs  well  dyed  in  all  the  darker  shades  of  colour,  but  the  lighter 
and  bright  blues,  oinks,  scarlets,  &c.,  heooiild  not  produce.  Suliae- 
quently  Tes.sie  dti  Nlotay  found  that  the  fawn  Colour  of  natural  tuffiur 
could  Ix-  discharged  by  Mjkition  of  iiermanpin.ite  of  i>otaf.h.  but  the 
oxidizing  action  was  so  ra|ii<l  ar.d  violent  that  it  dei-triiye<l  the  hbre 
itself,  tkintlcr  means  of  oxidation  ha\x  since  been  found  for  bleach- 
ing tuasur  to  a  (airljr  pale  ground.  The  ailk  of  the  eria  or  castor-oil 
worm  {Attaeus  rkint)  presents  the  eame  difficulties  in  dyeing  as  tbe 
1  ommon  tussur.  A  portion  of  the  eria  ctxxwns  are  white,  while  the 


others  arc  of  a  lively  brown  colour,  and  for  the  dyeing  of  light  4 
the  latter  require  to  undergo  a  bleaching  process.  The  silk  takes  up 
colour  with  difheu!;  s  fiom  a  strong  vat,  anil  is  1  onsf-tiuentK  i usi  K  10 
dye.  Moonga  silk  from  A  nlheraea  astama  has  generally  a  rather  dark- 
braw*  ODhmr.  but  that  appeana  to  be  much  influenoad  bjr  the  kavea 
on  which  the  worm  feeds,  the  cocoons  obtained  on  the  champeca 
tree  (Uickelia  chimpaea)  giving  a  fine  white  fibre  much  valued  in 
,'\s«am.  The  dark  colours  are  very  difficult  to  bleach,  but  the  »ilk 
itaelf  takm  dyeootouia  much  more  freely  and  evenly  than  either 
tUBaarorariadk.  (F.W.M 

Trade  and  Commerce. 
About  the  bef^nning  of  the  lyth  century  the  chief  silk-produc- 
ing regions  of  the  world  were  the  Levant  (including  Broussa, 
Syria  and  Persia),  India,  Italy  and  France,  the  two  first  named 
sanding  the  low-priced  «Bk,  the  other  two  the  fine  qualities. 
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Between  1840  and  1850,  after  the  opening  of  trade  with  China, 
large  qiiaiititifs  of  silk  were  sent  from  thr  nur'hcrn  [lort  of 
Shanghai,  .ind  afterwards  also  from  the  soutlicrn  [lorl  ol  Cunlon. 
The  export  became  important  just  .ti  ihc  lime  vihen  diwase  in 
Euro|)e  had  lessened  the  produLliun  on  the  ronlinenl.  This 
Increaseti  prodvKtion  of  iiudiuiii  silk,  and  l.'ic  growing  demand 
for  tine  sorts,  induced  many  of  the  cocoon-growers  in  the  Levant 
to  sell  their  cocoons  to  Europeans,  who  reeled  them  in  Italian 
fashion  under  the  name  of  "  Patent  Brutia,"  thus  producing 
a  ver>-  fine  valuable  silk.  In  1857  commenced  the  exportation 
of  Japan  silk,  which  became  ao  fieice  a  competitor  withB«ogal 
silk  as  graduaOy  to  dtepfawe  it  in  favour;  aod  the  miUve  m 
reeled  in  fieosal  has  alnoat  ceased  to  be  made,  only  the  beat 
European  fibtiues,  prodnced  imder  the  atqmv^iMi  of  akOied 
Europeans,  now  coming  forward. 

China  and  Japan,  both  of  which  contribute  so  largely  to  the 
supplies  that  appear  in  European  and  American  statistics,  only 
export  their  excess  growth,  silk-weaving  being  carried  on  and 
native  silk  worn  lo  an  enormous  exten!  in  both  coimtries  The 
other  Asiatic  ex[Kiriinp  counlriei  ai>o  maintain  native  silk 
manufactures  which  ali^orb  no  iniMiisidcrable  prupurtiem  of 
their  raw  material.  Since  alMiut  iSSo  the  silk  prndurtion  nf  the 
world  (including  onl\  exports  from  llie  Kast  1  has  more  than 
doubled,  the  variations  owing  to  partial  failures  from  some 
countries  being  more  than  compensated  by  increase  from  others. 
The  supplies  available  for  European  and  ArDcrican  conaump- 
tion  hove  been  carefully  tabulated  by  the  Lyons  Chamber  «{ 
Commerce,  as  shown  by  the  table. 

While  the  table*  indicate  the  fluctuatiotw  of  tupply  they  4iow 
Renerally  that  Asiatic  Countric*,  in  addition  to  supplying  the  necw- 
.sit  ies  lor  their  home  trade,  export  to  Europe  and  America  about  three- 
fifth*  of  the  whole  of  the  silk  consumed  in  Western  manufactures. 

Up  to  the  year  the  bulk  of  the  silks  (com  the  East  was  shipped 
to  London,  but  »ub«e<|uently,  owing  to  the  importance  of  continental 
denuinds.  a  large  portion  of  the  mipplie*  hat  been  unshipped  at 
Genua  and  Marseilles  (especially  the  finer  reded  silks  from  Japan 
and  Canton),  which  are  sold  in  the  Milan  and  Lyons  markets.  Those 
for  .American  consumption  arc  sent  dirp<  t  by  the  Tacific  route  vi.i 
San  Francisco.  Table  11.  shows  the  ofiirial  annual  return.s  of  juik 
imports  into  Great  Britain  fruni  iti8o  lo  190S. 

TABt.E  II. — Imports  of  SUk  into  Crtal  Britain. 


Knubs  or 

Silk  (including 

Years. 

Raw  Silk. 

Husks  of  Silk 
and  Waste. 

Thrown  Silk. 

I-ice.  &c. ) 
Manufacture. 

18S0 

3.673<)49 

55.""^ 

203,567 

"3.3J9.935 

1884 
188^ 

4,523,703 

67.239 

3*3.947 

10,984,073 

3.«*S.77i 

559^89 

io.46*..S37 

1893 

45»a 

SIM.777 

11,412,263 

1896 

<i2.923 

S7»,509 

16.923.176 

1900 

(111,720 

48,162 

664,64! 

14,767,610 
13,708,645 

1901 

l,332,4Ho 

624,859 
802,964 

1902 

I,253.84« 

55.783 

«4.320,5iJ 

«9t>3 

1,109,93" 

66,783 

663,677 

13.493.96' 

1904 

1.337.579 

769.»97 

13.5S5.462 

'905 

1,160.365 

7S.05.S 

878,850 

13,010,766 

1906 

1,036.258 

66,34« 

924,007 

13,069,588 

1907 

M95-366 

66,299 

938.1  »2 

I2,863.K34 
11,907,661 

1908 

1,110.481 

64,669 

809,610 

The  power  hHHn.  owing  to  the  improvement  in  its  mechanism,  has 
gained  a  distinct  precedence  and  materially  inerf:is<»cl  its  prfKlucing 
power.  In  the  development  of  silk  manufactiin-  the  h.uu!  l.Miin  has 
taken  a  vcr>-  second.irx'  position.  In  order  to  form  a  R-lativc  idea  of 
'  Vi  '  iiiii '  ift.inee  <il  the  v.irious  countries  engaged  in  silk  manufacttU^ 
a  talnil.itujn  of  the  number  of  looms  employed  in  each  country  WOttM 
prove  an  inadequate  guide,  owing  to  the  variations  from  tine  to  time 
of  the  fabrics  woven,  as  also  to  the  difficulty  in  olMaining  tniitworthy 
statistics  of  the  numljer  in  acti\-e  operation.  The  production  and 
consinnntion  of  raw  material  shown  in  Table  III.  was  prepared  by 
Mes'srs  Chabri^res,  Morel  &  Co.  of  Lyons,  Marseilles  and  Milan,  and 
issui-<i  in  1905.  _  .        »  u 

America  takes  a  premier  position  in  consumption  of  the  raw 
material.  The  development  and  espeMNO  *ii  rilk  manufacture 
owing  to  the  importance  and  extent  Of  the  haOtt  market,  coupled 
with  high  protective  tariffs,  has  been  enormous.  In  1*67  the  im- 
port of  raw  material  amounted  to  4<)i.ijH^  It,  In  igfij  a  rcroni  was 
rcjchcd  of  17.813,133  Ih.  During  the  decade  of  iSoSto  1908  the 
cx>n»umption  has  gone  on  steadily  (rom_  about  lO  mwlinn  jh^W Jha 
first  five  years  to  an  average  of  15  million  Ih  in  tiie  second  hail 
of  the  decade.  Fnnoe  comes  a  good  second  in  impartanee  edth  n 
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CnOMimptioii  of  9  to  lo  million  !b  annually.  Lyons  is  the  head- 
quarters of  the  trade,  princifjally  in  the  proauction  of  dress  (abrics, 
pUun  and  h^-.iud.  ,\nd  other  liRht  Jiid  liMvi»-r  fabrics.  St  fiticnne 
and  St  Chamoad  are  imponant  centres  for  die  ribbon  trade.  There 

Tablb  nir-Pniuait»  and  CummpHn  ijf  Jtew  MakriaL 


Europe — 
France. 
Italy 
Swit: 
Spfiin 
Austria 
Hungary' 
Runia  and 
Bulgaria,  Senna  and  RmtnMnia 
Greece  and  Crete 
Salonicai 

<  .real  Britain     .     ' .  . 
Aitifrica — 

United  StMCt  .  .  .  . 
Aiiia — 

Bnitia  ...... 

Syria  

Persia  .      .      .  (ExpcHtB) 
Turkestan  .     .     .  „ 
China  .      .      .  . 
Canton,  China  . 
Japan  ....  „ 

India  

Tonquin 
Africa— 

.\lgcria,  Tunis 
Various  countries 


Total  lb 


PaoMicnaif. 
Avtnft  of  Scuoos 
igaj-t904,  i«o4- 


1,376,000 

9^33.400 
99,000 
176,000 
360,800 

893,300 

Nil 

m. 

(,307,800 

I,  100,000 

556,600 

6<xj,()ix) 
8.q<)0,()00 
4,f)<ii  ,fkx) 

II.  136,400 

22,000 

Nil. 
Nil. 
Nil. 
Nil. 


42,226,800 


COMSCIiFnoN. 

Suae  AveraKeof 
Ycant«ei-igOi. 


9,519,400 
3,135,200 
3.909,000 
403,600 

I  1.707.200 
2,796,300 

37400 
44.000 
66,000 
6.361.300 

€6,000 
243 /wo 
(noettiimM*] 


(mcMimatcH 


440,000 
1 54.CX10 
l4Tl,o<>o 
131,000 


43445.000 


.V  n — The  (lifli  rcrire  i:i  (he  Xu',.d>  i>  .iwiiig  to  the  figures  being 
based  on  the  production  in  seaaons,  and  that  of  consumption  upon 


■m  also  Important  manufactures  of  silk  at  Calni*.  P.tris.  Ntmcs, 
Tours,  Av3]|non  and  Rouboix.  Germany  follows  France  with  a 
CUWUmiltion  for  the  various  fabrics  of  over  six  million  lb  annually. 
The  principal  seat  of  the  trade  in  that  country  i.^  .11  (  rcfcld*  naany 
one'hatf  of  the  production  of  the  empire  being  manu- 
factured there.  Velvet  i*  the  special  feature  of  the 
industry,  about  one-half  of  the  looms  being  devoted  to 
this  textile,  the  remainder  being  dcvotwl  to  union 
SiUins,  pure  broad  silk  coods  and  ribbons.  Other 
prini  i(ial  centres  of  the  silk  trade  in  Rlii  tiish  Pnissi.! 
an-  X  nrwii.  Barmen,  Elbt-rfeld  and  Miihlli.  im.  The 

erovincf  of  Saxony  has  also  important  manufactures  of 
ice  and  glove  ulidDa.    Third  on  _tbe  list  of  con> 


decrease  in  imports  of  raw  material  from  the  fact  before  mentioned 

that  form»'Tly  London  U!»..<  ihf  centre  of  distribution  for  Eastern 
silk,  which  is  now  disembarked  at  other  European  ports  lor  continental 
consumption.  The  shrinkage  is  the  more  noticeable  in  the  throwing 
braoch  of  the  industry.  Many  of  the  nilb  fofmeily  ia  opentinn  in 

Derby,  Nottiiucham,  Conglcton  and  MacdetfieM  nave  been  doaed 

owing  to  the  impiirt.iiiiiii  of  fureinn  thrown  silks  from  Italy  and 
France,  where  a  lowi  r  i.Hf  of  wages  is  paid  to  the  operative's  em- 
ployed in  this  braiR'h.  In  like  nmnncr  the  ni:inuf:irtiire  of  silk 
I.ilirirs  in  the  districts  of  M.hk  Ili-.i-lt,  .MiiLi.i.  1  m,  Macclesfield, 
London  (Spitalficlds)  and  Noiiingham  {tor  l.icc;  has  decreased 
proportionately.  Against  this  we  mHSt  M-t  off  a  dccidod  'fT'tflft 
in  the  manufacture  of  mixed  goodx, carried  on  principally  in  Scotland, 
Yorkshire  and  Laticashire. 

The  remarkable  development  of  the  comp«ratisely  new  trade  in 
spun  silk  Koejt  far  to  com|H  ii.-vitc  for  the  Uin^  of  the  oltkr  trade  of  net 
-ilk.  and  has  enaliloJ  iIk-  ^'xi^iru-  of  -ilk  nuiniifjcturi....  from  (-.nat 
Uritain  to  lie  at  least  niaintaincd  and  to  -how  some  signs  of  ex- 
pansion. Silk  ^nnning  has  chieflv  dovolopcd  in  the  VorkahiK, 
Lancashire.  Cbeahire  and  Statlonlshire  tejstiU-s  centres.  Ita  ex- 
pansion and  im|>ortance  may  U-  Mt-u  from  the  fart  that  the  imports 
of  waste,  knubs,  which  in  iSho  151.6  iwt,,,  reached  in  1905 
a  record  of  72.055  cwts.  But  it  is  highly  significant  thnt  while  the 
ex|M>rts  of  liritish  silk  manufactures  have  not  dccreaM--d,  lh«  imfxirt.-. 
in  the  meantime  have  shown  a  marked  expansion.  Although  the 
use  of  silk  good*  ha*  unqucetioaaUy  iacmMcd  liaoe  the  middle  of 
the  19th  century,  the  cxpuMioR  of  native  pfodnctionB  has  not  kept 
pace  vhli  that  growth.  (R.  Sk.) 

rile  Spinning  of  Silk  WasU." 

The  term  sUk  viask  includes  all  kinds  of  raw  silk  which  may  l)c 
unwindable,  and  therefore  unsuited  to  the  throwing  process. 
Before  the  introduction  of  machinery  afiplicablc  to  the  spinning 
of  »lik  wxsle,  the  refuse  from  cocoon  reeling,  and  also  from  silk 
winding,  wliich  is  now  used  in  producing  spun  silk  fabrics, 
hosieo',  was  nearly  all  destroyed  as  being  liselesa,  with  the 
exception  of  that  which  could  be  band-combed  and  spun  by 
meana  of  tbe  dittaff  and  vinaing  wbed,  a  method  which  ia 
stUl  pnctiied  by  aoaie  <f  the  peatantty  in  Ijidia  aad  «UiMr 
Eastern  couatlia.  ' 

The  supply  of  waate  lOk  b  dnim  fram  the  CoUoirfBg  aounes: 
(i)  Tbe  sUkwonn,  when  ocmuaendBg  to  vin,  emits  a  dull,  lustre- 
less and  uneven  thread  with  which  it  suspends  itself  to  the 

twigs  and  leavc.^  of  the  Im-  U|K>n.  whirh  il  has  been  feeding,  or 
lo  the  straws  provnieil  for  it  by  altcmiaiils  in  the  worm-rearuig 
establishments:  this  lirsi  thread  is  unreelable,  and.  moreover, 
is  often  mixed  with  straw,  leaves  and  twigs.  (3)  The  outside 
iayen  of  the  tne  coowo  ai»  too  coane  and  mwvai  for  radhic; 

\  Abx  r.  IV. — Silk  Goods  txperltd  fr«m  the  Uniltd  Kingdom. 


tinental  producers  is  Switniland:  Zurich  takes  the 

le.ui  with  broad  ifoods  (failles,  armures,  satins,  serges, 
&c.),  and  Base!  nvaU  St  Etienne  in  the  ribbon  triuh'. 
Russia,  by  a  prohibilivr  tariff  on  ma n n fact n reil  t-illc-;  of 
other  countries,  ha'-  -.imc  iHno  i-lo[<-<|  ,\ni\  fii,ti  ri  rl  a 
trade  wllich  consumes  annually  about  3  million  lb  of  raw 
■wttrial  for  its  home  industry.  This  Ims  also  stimulated 
sUe  coilore  in  the  Caucasus,  irom  which  province  it 
draws  about  one-third  of  its  supplies.  A  tcpecial  feature 
of  its  manufactures  consists  of  gold  and  silver  tissues 
and  brocades  for  sacerdotal  use.  Moscow  is  one  of  the 
princiiKil  .seats  for  the  weaving  of  these  fabrics.  li;iK, 
the  early  home  of  the  silk  trade  in  Kurooe.  the  hind 
of  the  gorgeous  velvets  of  Genoa  and  the  oamasks  and 
brocades  ol  medieval  Sicilv,  Venice  and  Florence,  now 
takes  only  a  sixth  place,  the  centre  of  greatest  activity 
being  at  Como;  but  Genn^)  still  makes  velvets,  .ind  the 
broeddes  of  Venice  are  not  a  thing  of  (he  |>;ist.  .^n^Iri.■l 
and  England  follow  on  the  list  of  imixjrtant  silk  manu- 
factures. The  former  has  found  its  principal  de- 
vdopment  in  Vienna  and  the  immediate  nelghlxHirhaod. 
By  special  grants  from  the  Htmgari^in  government  silk-fceling 
has  been  fostered  an<I  (•n.-"iiri4-,:iM!  In  I'<H5,  the  pfodtictioo  cf  law 
silk  was  abiut  .vx'.'""'  \\  u  hili-  in  l';c>5  it  rclCBld  790^000  lb,  an 
annual  |)ri.'<lnciic>n  which  is  still  m.tintaincd 

In  the  Tniti-J  Kiniidom  .ill  the  silk  industries  (thus*-  deiK'iuling 
on  spun  silk  alone  excepted)  have  been  declining  since  the  French 
Tnaty  of  i860  came  into  operation.  Tliia  cannot  be  gsMgicd  by  the 

XXV.  4  a 


Knubs. 

Husks. 
SilkWa.Hte 
and  Noils. 

Thrown  and  Spun  Silk. 

Silk  Manufactures. 

^'ear. 

Raw  Silk. 

British. 

Foreign 

ana 
Colonial. 

British. 

Foreign 

ancT 
Colonial. 

lb. 

cwts. 

£ 

£ 

J. 

£ 

i860 

3.'.S3.993 

«,5<* 

826,107 

•.587.303 

224,366 

1865 

3.137.292 

1,212 

767.058 

>.l54.3<i4 

306.701 

1. 404.381 

166,936 

iH-o 

2.644.403 

4.'67 

39.77  > 
87.924 

1.4,1". 307 

166,207 

2.5.S1417 

1.779 

880.923 

l.7.i4..Si9 

32H,4J6 

l.*«o 

'147.165 

9.*4' 

683,591 

7.553 

2.030.659 

259.023 

1884 

.177. .M'J 

6.53« 

612,951 

50.559 

2,175-410 

644,722 

1888 

167,086 
164,190 

7.438 

388.838 

63,192 

2,664.344 

727.673 

1893 

7,397 

322.894 

32,574 

i,655.3<o 

79oai« 

1896 

142.034 

5."53 

265.142 

74.140 

1.423.174 

1900 

192,616 

5.691 

425.647 

35.H.5R 

1,637,915 

919,011 

1901 

^44.5f>6 

5.370 

294.31 1 

48,666 

i,42<).38i 

1.02 1. 637 

1903 

'52.4<>3 

6,160 

237.718 

95.R62 

1.393-314 

l.07«.633 

1903 

178.458 

9.740 

256.341 

81.707 

".436.734 

1.038,634 

1904 

186,174 

9.«48 

318.881 

43.938 

1.604.554 

1,241,242 

'905 

188,346 

13.524 

298.299 

53.825 

1.693.314 

1,142,217 

1906 

92,124 

3.343 

323.873 

S7.i« 

1.858,634 

«. 094.657 

1,490.066 

1907 

8<j,64S 

5.007 

401. 3.^* 

47.4»4 

2,009.613 

1908 

42,898 

6,57" 

101,316 

43.7t4 

1,244.546 

'.427.974 

and  at  the  worm  compietei  Ha  task  of  f*™* Hg,  tko  tfanad 
beooncs  finer  and  malur,  w  both  tbe  egtieme  outside  and 
inside  layers  are  put  aside  as  waste.   (3)  Pfeiced  coooobs  Le. 

those  from  which  the  moth  of  the  silkworm  has  emeiged— and 
damaged  cocoons.  (4)  Diuing  the  process  of  reeling  from  the 
cocoon  the  silk,  often  breaks;  and  both  in  finding  a  tne  and 
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reeUMe  thread,  and  in  joinuif^  the  ends,  there  is  unavoidable 
waste-.  (5)  Raw  silk  skeins  are  often  re  rt'clcd,  and  in  this 
pron'.ss  part  h.is  to  bu  distanit,!;  this  being  known  to  the  trade 
as  gum-wastc.  The  sinu-  term — gum-w:iitf — is  applied  to 
"  waste  "  maile  in  the  various  pmrrsses  ol  silk  throwing;  but 
manufacturers  using  threads  known  tet hriit ally  as  organ/.iiies 
and  trams  call  the  surplus  manufaclurer's  waste."  Finally 
we  have  the  uncultivated  varieties  of  silks  known  as  "  wild 
silks,"  the  chief  of  which  is  tussur.  The  diflerent  qualities  of 
"  waste,"  of  which  there  are  many,  vary  in  colour  from  a  rich 
yellow  to  a  creamy  white;  the  chief  producutg  oountries  being 
China,  Japan,  India,  Italy,  nuoe  and  the  countiin  in  the 
Near  East;  aiul  the  best-kaown  qualities  are:  iteam  wastes, 
from  Canton;  kaalM^  foom  China  and  from  Italy  and  other 
Wertcni  oQuatiics;  frisooa,  from  various  soniees;  waddiag  and 
Uaae,  Shainftsi;  china,  Hangchow;  and  NanUn  buttons; 
Indian  and  Saechucn  wastes;  punjum,  the  most  lustrous  of 
wastes;  China  curlies;  Japan  wastes,  known  by  such  terms  as 

kikai,  ostue,  &<-..  I'niirh,  Swiss,  Italian,  Chi:i,i.  Ciiumii:.!, 
Milan,  &t.  There  are  yellow  wastes  from  Italy,  ami  many  mure 
far  too  numerous  to  mention. 

A  silk  "  throwster  "  receives  his  silk  in  skein  form,  the  thread 
of  which  consists  of  a  number  of  silk  fibres  wound  together  to 
make  a  certain  diameter  or  size,  the  separate  fibre  having 
actually  been  spun  by  the  worm,  and  this  iibrc  may  measure 
anything  from  500  to  1000  yds.  in  length.  The  silk-waste  spinner 
receives  his  silk  in  quite  a  different  form:  merely  the  raw 
material,  packed  in  bales  of  various  sizes  and  weights,  the  contents 
bdng  a  much-tansled  naas  of  all  leogtfas  of  fibre  mixed  with 
much  loieicn  matter^  such  as  ends  of  straws,  twigs,  leaves, 
wonns  and  chtyialiB.  It  it  the  spiuier^  busnwas  to  straighten 
out  these  fihro,  witb  the  aid  of  aMcUneqr,  and  then  to  so 
job  them  that  they  beeeoe  a  thread,  whtdi  b  knovTi  as 
spun  silk. 

There  arc  two  distinct  kinds  of  spun  silk — one  called  schap[K-  " 
and  the  other  "  spun  silk  "  or  "  dist  harged  spun  silk."  .Ml 
silk  pro<luce»l  by  the  worm  is  <-omi«iNed  of  two  substances  — 
fibroin,  the  true  thread  .im;  scni  in,  which  is  a  hard,  Kummy 
coating  of  the  "  fibroin.  "  lUlore  the  silk  can  be  manipulated 
by  ma>hinery  to  any  a<lvaiitafie,  the  gum  coating  must  be 
removed,  really  dissolved  and  w,ished  away — and  according 
to  the  method  used  in  achie\'ing  this  operation  the  result  is 
either  a  "  schappe  "  or  a  "  discharged  yarn."  Tlje  former, 
"  schapping,"  is  the  French,  Italian  and  Swiss  netliad,  from 
which  the  vtk  when  finisbcd  is  neither  so  bright  nor  so  good  in 
colour  as  the  "  discharged  silk  ";  but  it  is  very  clean  and  level, 
and  for  some  pmposes  afaaohitdjr  essential,  ss,  for  iwrtanre,  in 
velvet  manufacture. 

Seliaf>pi»g^'n»  method  is  as  follows:  If  w.iste  silk  Is  piled  in 
a  heap  in  a  damp,  warm  place,  and  kept  moiiil  and  warm,  the  gum 
will  in  a  few  days'  time  begin  to  fernieni  and  l<M>-<-n.  an<l  can  thi-n 
U-  w.ishisi  off,  le,i\in^  t he  tnic thread  soft  and  isupple :  but  the  i^mell  I 
caused  by  the  fermentation  is  so  ofi'en»\'c  that  it  cannot  be  practised 
in  ornear  towns,  Thamtea  schappe  spinners  place  their  degumming 
plant  in  the  hills,  near  or  OB  a  stream  of  pure  water.  Thewastenlk 
IS  put  into  large  Idlna  and  covered  with  hot  water  (temperature 
1 70*  F.).  These  are  then  hermetically  closed,  and  left  for  a  few  honnt 
tor  the  gum  to  ferment  and  loosen.  V\Tien  thoroughly  stjftcned — the 
time  occupied  depending  un  the  heat  of  the  water  and  nature  of  the 
■ilk— the  contents  of  the  kiln  are  taken  out  and  placed  into  vats  of 
hot  wstcfp  aad  allowed  to  soak  then  for  some  time.  Thence  the 
wk  U  token  to  a  washing  machine,  and  ^  loosened  gum  thoroughly 
wanhed  away.  The  silk  is  then  partly  dried  in  a  nydr»«ictractar, 
and  afterwards  put  in  mania  heatea  bjr  ■team-pipea,  when  the 
dry  ing  is  completed. 

|3|.>,  )i.iry;in|;  "  i^i  tfie  in<  lliiid  ^'t'lii'r.ill^  Iis<-<1  by  (he  BogKlh,  and 
re»ult.>  in  a  isilk  having  briUianoe  and  purity  of  colour.  In  this 
process  the  silk  waste  is  put  into  strong,  open-meshed  cotton  bags, 
made  to  hold  (\a  accordance  with  the  wisa  of  individu.d  spinners) 
from  I  ft)  to  5  ft)  in  weight.  When  about  lOO  tb  of  ...ilk  has  been 
bagged,  thf  whole  is  jiUu!''!  in  .1  hirne  wooden  tub  and  eoven^l  with 
bntliii>;  w.ttrr  ifi  wh'.rfi  I.?  fr.  20  !1>  of  white  rurti  MKip  h.ir,  |tre\'i4Mi!vIy 
l.,~.  n  [n  t!'ii-  llir  -  1;  i.  Ixiiletl  fpim  one  to  two  hours, 

than  taken  out  and  put  througli  a  hydro-extractor  to  rimo\"e  the 
dirty  gummy  aoiutiao.  Alicrwards  it  is  put  into  another  tub  of 
soapy  liqtter,  and  boiled  from  one  to  one  and  a  halt  houta.  It  is 
then  oooa  mme  hydro-extracted,  and  finally  ukea  to  a  stove  and 
dried.  " DiidiaiVMl  aOk"  must  he  saMra^  fim  tnn  gum  when 


finMied,  where  "  schappe  "  amttina  a  percentage  of  gum — some- 
times ii.s  much  a»  20".,. 

From  this  stage  both  classes  of  lilk  receive  much  the  same  treat- 
ment, difTering  witl<-ly  in  detail  in  different  mills  and  districts. 

OmlU-.onins  Thu  "  di>;ijiiitiii;d  s::k,"  after  il  i>  drie<l,  .1llnw1.1l 
to  al)>ijrb  a  curtain  amount  of  moisture,  and  thu*  it  becomes  soft 
and  plL'kl>le  to  the  touch,  and  praperly  oonditioaed  for  worhiiv  by 
machitR-ry. 

Beating. — WTten  the  waste  contains  .my  large  percentage  of  worn 
or  chr)'salis.  it  is  taken  t^i  a  "  ( oriK.n  lieatcr."  a  machine  which  hM 
a  large  revolving  disk  mi  whirh  the  -ilk  is  put,  and  while  revolving 
slowly  isboaien  l>y  a  le.ither  whij)  or  tl.iil.  whirli  IsKisens  the  silk  and 
knocks  out  the  wormy  matter.  .Mter  the  Ije^tting,  the  silk  presents 
a  more  loose  apix-arance,  but  is  still  tangled  and  mixed  in  lei^th  of 
fibre.  The  object  of  the  spinner  at  this  point  ia  to  straighten  out  the 
tangles  and  lumps,  and  to  lay  the  fibfoa  pamlleli  the  first  msfhlnr 
to  assist  in  this  prix  i-^v.  U-ing  known  as  an  opening  machine,  and 
the  second  a*  a  filling  engine. 

Opmint  and  Fiilint.—Thc  silk  lo  U-  opened  is  placet!  on  a  latticed 
sheet  or  feeder,  and  thus  .slowly  conveyed  to  a  scries  of  rollers  or 
porengiliea  (rollers  set  »-ith  rows  of  protecting  steel  pins),  which  bold 
the  suk  finnty  while  presenting  it  to  the  action  of  a  large  recei^'ing 
drum,  covered  with  a  *heet  of  vulc.inizi-il  riiblx  r.  set  all  over  with 
fine  --.iis-l  ti.-elh,  .-^s  the  dri;in  rrVi>l\i-%  ,u  a  i;.K.d  speed,  the  silk  is 
dr,iwn  by  the  steel  teeth  tlirmnh  the  |K>rcupincs  into  tiie  drum  in 
more  or  leas  straight  and  parallel  fibres.  When  the  t»fth  are  full 
the  machine  is  stopped,  and  the  silk  siript>ed  otT  the  drum,  then 
presenting  a  sheet-like  appearance  technically  known  as  «  "  huSi" 
The  Up  is  taken  to  the  filling  engine,  which  is  similar  hi  oonstructKO 
and  appearance  to  the  opener  as  far  as  the  feeding  arrangements  are 
conccnied,  but  the  drum,  in  pkuL-  of  tieing  entirely  covered  with 
fine  steel  teeth,  is  spaced  at  internals  of  from  5  to  10  in.  with  rows 
of  coarser  atiatil^  teeth,  each  row  *et  parallel  with  the  axle  of  the 
machine.  The  «lk  drawn  by  the  rows  of  teeth  on  the  drum  through 
the  pomqiaiie  rollers  (or  porcupine  sheets  in  some  ca>«e.s)  covers  tne 
whole  of  the  drum,  hooked  at  certain  intervaU  round  the  teeth; 
and  when  a  sufficient  weight  is  on  the  m.n  hine,  it  is  5topj>e«J,  and  ati 
attendant  cuts,  with  a  knife,  tlu-  -ilk  .tUny^  the  back  of  each  row  of 
tei-th.  thus  leaving  a  fringe  of  silk  hooked  on  the  pins  or  teeth. 
This  fringe  of  silk  is  plaosd  by  the  atMndaiit  between  two  hinged 
boards,  and  whilst  held  firmly  in  tiiese  hoards  (called  book-boatds) 
is  pulle<l  off  the  machine,  and  is  called  a  "  strip  the  part  srhioi 
ha-.  Ufi)  hi  K^ked  round  the  teeth  is  called  the  "  laie,"  and^ie  fither 
(Hirtion  the  "  tail."  By  thc-e  means  the  >,ilVc  h  i.;  l>een  opened, 
straightened  and  then  cut  liii'i  .1  ii-ii.un  li-nijth.  the  liiiK-^  iiuw  bvinu 
fairly  laid  parallel  and  ready  for  the  iK-xt  operation,  known  as  atlk 
dressing. 

Silk  Dressing  — Thh  b  the  pwcem  equivalent  to  combing  ttt  the 
Wool  industry.  Its  puqiosc  is  to  sort  out  the  different  lengths  of 
fibre,  and  to  clear  such  fibres  of  their  nilis  .^nil  noils.  There  are  two 
well-known  principles,  of  dn-^^in^;:  one  known  as  "flat  flame," 
Si^'inS  good  n-salt  with  dix  h.ir,:i.sl  silk,  and  the  Other  kaoan  aS 
"  circular  fraim-  "  drev-injj,  suitable  for  scha[)per.. 

The  Hat  ilre».sing  frame  is  a  box  or  frame  h<ilding  a  et>rtain  number 
of  IxKjk-boards  from  the  filling  engine,  which  tkunls  when  full  of  silk 
are  screwcil  tightly  togethi  r  in  the  frame.  Tin-  fr.inie  i>  capable  of 
being  raiso.l  iiii.i  Cdniai  t  wiih  travelling  conibs.  ,itfi\ed  ,in  cntlless 
belt  placed  round  two  nu-tal  rollers  about  6  ft.  apart.  The  attendant 
allows  the  silk  to  enter  gradually  into  close  contact  with  the  combs, 
which  comb  through  the  silk  in  exactly  the  same  manner  a^  a  lady 
coml>s  her  tresses.  In  a  circular  frame  the  silk  is  clamped  between 
Ixxirds,  and  these  are  fixed  on  a  brge  drum.  This  drum  revolves 
slowly.  an<l  in  its  revolution  convev*  the  frirgi-s  of  silk  past  two 
I  qiiii  kly  running  smaller  combing  drums.  These  combing  drums 
U'in^  covered  with  fine  steel  teeth  penetrate  their  combs  through 
the  itringea  of  silk  dapandiHg  from  the  large  drum,  thus  combing 
through  the  silk.  In  each  machine  the  object  is  the  same.  First 
the  filled  silk  is  placed  into  a  holding  receptacle,  damped  fast,  and 
presented  to  oimbing  u-vlh.  Thi-se  teeth  retain  a  certain  propartiao 
of  shorter  fibre  and  rough  place*  and  tanglecl  |iortions  of  silk,  which 
are  taken  off  the  combs  in  a  bo.)k-b>urd  or  wrapjied  round  a  stick 
and  again  presented  to  the  combs.  This  fibre  again  yields  combings 
whkh  will  also  lie  combed,  aad  so  on  for  iwe  or  sw  times  uatB  tfis 
combings  are  too  short,  end  are  taken  from  the  msditne  snd  known 
as  noiU.  Tile  |>rodurtions  from  these  several  combings  are  known 
as  "  drafts  "  and  are  of  different  lengths:  the  product  of  the  filled 
silk  first  placed  in  thi-  <!res>inK  frame  being  the  longest  fibre  and  of 
course  the  most  valu.ible. 

The  flat  frame  is  the  most  gentle  in  its  usage  of  the  ulk,  but  is  most 
ctMtly  in  labour:  whilst  the  circular  frame,  being  more  severe  in  Its 
action,  is  not  suitable  for  the  thoroughly  dcgummed  allitt,  but  oo 
the  other  hand  is  best  for  silks  containing  much  w^ormy  matter, 
because  the  .silk  hanging  down  into  the  combing  teeth  is  thoroughly 
cleanvsl  of  such  foreign  matter,  which  is  de[Ki«ited  under  the  machine. 
This  met  hn- 1  al*)  has  the  advantage  ■>(  K.  nv,;  cheaper  in  cost  of  labour. 
Recently  a  new  machine  has  tx-i'ii  inventeil  giving  the  same  results 
as  circular  frame:  the  silk  depends  from  boxes  into  combs,  and  at  the 
same  time  has  the  gentle  action  of  the  flat  frame.  The  cost  of  the 
operations  is  as  cheap  as  the  circular  frame,  therefore  the  machiae 
combines  the  advantages  of  each  of  Its  predeosasan. 
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NoiU. — The  ooiU  remiltinn;  from  the  dressing  opcrationn  are  .some- 
times coml>CTl,  the  loriih  \imi[  Ik'Shh  .similar  to  those  u«-d  in  the 
cotton  trade.  The  resulting  slix-er  i*  umhI  by  silk  spinners  who  make 
s  •INcidity  of  ^NiimiiB  ihort  fibres,  and  tb«  exhauit  noils  arc  bought 
by  thaw  who  ^nii  them  up  into  "  ikhI  varns  "  on  the  mne  principle 
M  wool.  The  yWIM  are  chiefly  used  by  nianufacturer!«  oi  fxjwiit-r 
bags.  The  noin  are  alto  in  great  demand  for  mixing  with  wml  tu 
make  fancy  effects  in  wool  cloths  fur  the  drew  gixjils  trade. 

Dra/ls. — The  drafts  from  the  dressing  frame  are  Viiluf<i  in  accord- 
ance with  their  length  of  fibre,  the  longest  being  known  a«  A  or  1st 
dnftsaadtoont— 

nt         Jnd         3rd        4th         5th  6ih 
DralU.    Drafts.    Drafts.    Draft*.    Drafts.  Drafts. 


D 


Sliorit. 


iqiulky      A  B 

I  draft  nay  be  worked  into  a  quality  of  it*  own,  and  by  Mich 

■Mans  the  most  level  yarns  are  obtained  Hut  oce.i«imir>Ily  one  or 
more  firatib  jre  rnixf<l  together,  when  [incc  is  the  deti  ri^nmn,;  l.u  -r. 

Processes  peculiar  to  Silk  Spinning  laduitry. — The  foregoing  pro- 
cewecareall  peculiar  to  thtwk  UHle  liwlflk  M>  Other  lUiM  haidng  to 
go  through  such  preceiii.  nor  nceiNng  iDeh  macMaHy.  In  the 
nnt  stagn  of  the  spun-gilk  industry,  the  n'lk  was  dressed  before 
bailing  toe  gum  out;  the  resulting  drafts  were  cut  Into  lengths  of  one 
or  two  inches.  The  silk  was  then  boilcH  and  afterwanls  lieaten, 
KUtched,  cardefl.  drawn,  spun,  h Me  I,  .  m  exactly  the  same  way 
aafiaeootton.  Short  fibre  ailkii  arc  still  put  through  cardsand  treated 
Uke  cotton;  but  the  value  of  silk  is  in  it*  lustre,  dastirity  and 
atrengtb,  which  chaiacteristics  are  obtained  by  keeping  (ibreit  as  long 
aa  poasible.  Therefore,  when  gill  drawing  machinery  was  Invrnteji, 
the  cutting  of  silk  into  short  fibres  ceased,  and  long  silks  are  now 
prepared  for  spinning  on  what  is  known  as  "  long  spinning  process." 
Following  the  prin  i-^s  of  dn-wing,  the  drafts  have  to  go  through  a 
scries  o(  machines  known  as  preparing  machines:  the  object  being  to 
|riece  up  the  lengths  of  fibre,  and  to  prepare  the  silk  for  spinning. 

Prtparint  or  Urainng  itarhinery. — A  taller  or  gill  drawing  machiite 
rnnsi.sis  of  a  lonj;  feitlitiu  .shn  i  wliii  h  conveys  silk  to  a  pair  of  rotters 
lli-irk  rollers^  Thew  roll,  (.n-j  rit  the  to  .1  x't  of  fallen)  (steel 
liars  into  which  are  fixed  fine  steel  pins),  which  carry  foTwanJ  the  silk 
to  another  pair  of  rollers,  which  draw  the  wlk  thmngh  the  pins  of  the 
fallers  and  present  it  to  the  rollers  in  a  contiiiaauB  way.  thus  forming 
a  ribbon  ot  silk  called  a  "  sliver."  Theidlcm  an  travelled  forwards 
Iqr  means  of  screws,  and  when  »*  \ht  end  of  the  screw  are  dropfied 
amoaiaticaliv  into  the  thread  nf  a  rrci'iWng  screw  fixed  bdow,  which 
eanieslhe  fallers  hack  to  their  s'.ir  jii^>  \*>'\r\t  to  lie  risen hy CMIi isto 
the  top  pair  of  screws  thus  to  repeat  their  journey. 

SUk  Sfna4tr.—T\M  is  the  first  of  the  series  of  drawing  machines. 
The  draita  from  the  dressing  frame  are  made  into  little  parcels  of  a 
tern  ounoea  in  ««iKht,  and  given  to  the  spreader,  who  opens  out  the 
sOk  and  sprsads  it  thinly  and  exTnly  on  to  the  feeding  sheet,  placing 
a  snudi  portion  of  the  silk  only  on  the  "hfct  .Another  portion  is 
openc<l  out  and  placed  tail  end  to  the  tirst  |>jniun :  and  these  opera- 
tions are  repeated  until  the  lequititc  weight  is  spread.  During  this 
tiaw  the  mk  kn  bam  caawgwd  thiKNIgh  tiw  fallers  and  into  a  large 
fcoeiving  dram  about  3  ft  In  dtametcr,  the  dlk  being  wrapped  thinly 
and  evenly  all  round  the  cireumference  of  the  drum.  When  the 
agreed-on  weight  is  on  the  drum,  the  silk  is  drawn  across  the  face  of 
the  drum  parallel  with  its  axle,  and  pulled  off  in  form  of  a  sheet,  and 
is  called  a  lap.  This  I.ip  is  ililn,  liUi  presents  ihi-  fitif.  ->  nf  silk  now 
joined  and  overlapped  in  a  continuous  form,  the  length  measured 
Iqr  tha  drcumfcicnce  of  the  drum.  Thia  tap  ia  aometimaa  ra  umad 
to  malm  it  more  even,  and  at  other  tfanes  takea  toadrawinif  raaehine 
which  ddivers  in  a  sJiver  form.  This  sliver  is  taken  through  a  aeries 
of  four  other  drawing  machine  calU'tl  "  four  head  drawing  box." 
Eight  or  more  slivers  an'  put  tiehind  the  first  drawing  he.iil,  cim- 
veyed  through  the  fallers  and  made  into  one  sliver  in  frunt  <  I  the 
machine.  This  sliver  is  put  up  behind  the  second  drawing;  eight  or 
mote  ends  together  run  through  the  second  head  again  into  one 
sli\-er;  and  so  on  through  the  third  and  fotifth  heads  of  drawinit. 
.^11  ibes^"  douMitivrs  f>f  the  sliver  ami  re-driwing  are  for  the  fuiqvis*' 
iif  y;ci'.iiii:  I'.ii  h  itlire  to  lie  parallel  ,mtl  ro  m.ikc  thi.'  sliver  of  ,in  (sjii.il 
wx-ight  over  every  yard  of  its  length.  From  the  last  head  of  drawing 
the  sliver  is  taken  to  a  machine  known  as  a  gill  rover.  This  is  a 
drawing  machine  fitted  with  fallers  through  which  the  sliver  is  drawn, 
but  the  end  from  the  front  roller  is  wound  on  to  a  bobbin.  The 
RtacUne  is  fittetl  with  20  to  40  of  thrfe  bobbins  placed  side  by  side, 
and  its  product  is  known  as  "  sliilihini^  roving,"  it  being  now  a  soft, 
thick  thread  of  silk,  measuring;  ij>u.illy  either  840  or  1260  yds.  to 
I  lb  weight.  Hitherto  all  the  drawing  has  been  by  rollers  and  falters, 
bat  In  the  next  machine  the  drawing  is  done  by  raUen  only. 

Dandy  Rating  Frame. — This  is  a  frame  tmilt  with  foity  or  more 
spindles.  Two  or  three  slubbing  rovings  are  put  np  bcUad  the 
machine  opposite  each  spindle;  each  end  is  guided  KIWMBly  into 
back  rollers  and  rhenre  between  smaller  rollers,  known  as  carrier 
rollers.  III  the  fnini  rullers.  The  hiick  rollers  revuKe  slowly,  the  front 
rollers  iiuickly,  thus  drawing  the  rovings  out  into  a  thinner  size  or 
eounti  llieuniductiBWnnnaatttotfcnbobbinbynieansof liyerand 
agdlftimlMknowanadnadiadai  ' 

^fAmliW.-'Tbn  ipiHinv  <•  (lona  by-  cMwdy  tkc 


roving,  and  is  then  rmdy  for 


as  cotton  or  worsted,  viz.  either  mulett  ring  frames,  cap  or  flyer 
frames,  the  choice  of  machine  bcil^  dnaioilaMl  bjf  the  liae OT COMt 
of  varn  intended  to  be  produced. 

TvisHng  and  Doubling. —  If  a  2-fold  or  3-fold  yarn  is  needed,  then 
two  or  more  einds  of  the  spun  thread  are  wound  together  and  after- 
wnrits  Kinveyeti  I"  the  twisting  frame  fr>r  the  purpose  of  putting  the 
needed  tw  ist  m  the  yarn  iwewjirx  fur  hij^  or  other  rcKJuire- 

mcnts.  This  process  is  exactly  the  same  as  in  the  cotton  or  worsted 
industry,  ring  or  fJjyer  frames  being  used  as  desired. 

Wefl  Yarns. — These  are  taken  straight  from  the  spinning  frame, 
wound  on  to  a  long  paper  tube  and  so  delivered  to  the  manufacturer 
ready  to  place  in  tne  loom  shuttle. 

Folded  I'ornj  arc  hairy  after  being  spun  and  fokled,  and  in  addition 
sometimes  contain  nibs  and  rough  places.  The  tiiin  .mil  nil  s  have  to 
be  cleaned  off  by  means  of  a  gassing  machine  so  constructed  that  the 
end  of  silk  (silk  yam)  is  frii  tione<l  to  throw  off  the  nbs,  and  at  the 
same  time  is  run  very  rapidly  through  a  gas  flame  a  sufltcient  number 
)f  times  to  burn  off  the  hairy  and  fioTOtts  matter  without  injuring  the 
:uain  thread.  'Hie  yarn  ia  now  ready  for  raeKng  into  skeins  or  for 
warping,  both  of  whkfa  opcfBtiona  aic  connon  to  all  the  tcxtiie 
^ams.  It  ai^  be  maheder  dyed  jmtiaievBiicdt  cither  in  beak  «r 
m  warpu 

Creiwtk  of  Industry  and  Uses  of  SUk.— At  iriB  Imve  been 
gathered,  spun  silk  is  pure  silk  just  aa  amch  aa  that  uacd  by  the 

throwster.  The  spinning  industry  has  not  decreased  in  EnglancL 
The  numlierof  mills  has  decreased,  but  marhinery  now  runs  so  much 
more  quickly'  than  formerly  that  mou'  yarn  is  l>eing  spun  on  fewer 
spindles.  The  .Vmerican  5[)ir.nin(;  indnstry  ^ll<JW»  lutle  signs  of 
expansion  in  spite  of  a  protective  tariff  of  some  35%.  The  conti- 
nental spinnen  have  latfdy  HKiaaaed,  but  are  devclqpinK  into  hupie 
syndicatea,  all  worldac  ca  dw  icbaiifM  priadiile.  The  three  ch&f 
syndkatca,  one  each  u  Italy,  PMnee  and  Switacrtaod,  work  way 
much  together,  proctkaSy  rallnc  the  pricct  for  yarns  end  mr 

materials- 
Spun  Mlks.iri'  1 1 stti largely  for  mIx  hnin.  ;.  '-i  >^-.fni  i,  -cuing threads, 
clastic  webbing,  lace,  plush  and  many  oi  her  purposes,  such  as  mufHcrs, 
dress  jioods  aiKl  blouse  silks;  also  for  mixing  with  other  fibres  in  form 
of  stripes  in  the  weaving  of  various  fabrics,  or  to  Ix-  used  in  what  are 
known  iis  mixed  goods,  i.e.  a  warp  of  silk  and  weft  of  some  other  fitir<> 
or  weft  of  silk  ami  a  warp  of  cotton  or  other  fibre.  The  article  known 
as  tussur  st>un  is  pre)Kired  in  exactly  the  same  manner  as  other  spun 
silks,  but  Its  chief  use  is  to  ashe  an  iniiattoa  el  aealskin  knows 

coinmen  iallv  as  ^ilk  seal.  (.'^.  Mel.) 

SILL,  EDWARD  ROWLAND  iSS;"!.  .Xnierican  poet  and 

ciiurationisl,  was  iHirn  at  Windsor,  Coiiucclicut,  on  the  iqlh 
of  .\pril  1H41.  He  graduale<l  at  Yale  in  1S61,  as  cI,^ss  poet; 
engaged  in  Imsiiicss  in  Caliiornia;  entered  the  Har\'ar<i  Divinity 
School  in  1867.  but  siKin  Id';  it  for  a  jHwitioii  on  the  stalT  of  the 
New  York  Etenin^  M ■.:{>  :  and  after  teaching  at  Wadsworth  and 
Cuyahoga  Falls,  Ohio  I  i.S6.S-i87t),  became  principal  of  the  Oak- 
land High  School,  California.  He  was  proft-ss^jr  of  £lngli&h 
literature  at  the  university  of  California  \v.  i>-'-,4  i8Sj,  Hia 
health  was  failing,  and  be  returned  to  Cuyahoga  Falls  in  1883. 
He  devoted  hinuidf  to  litcraiy  work,  abundant  and  largely 
anoaynums,  oatil  Us  deatb  in  Cleveland,  Ohio,  aa  the  a7th  of 
Febniuy  1S87.  Mudi  of  Ui  poetry  was  cootriboted  t«  the 
AUantic  MotMy,  the  Cenfivy  Uafonne,  and  the  OMrfeni 
MonlUy.  Many  of  his  graceful  prose  essays  appeared  in  "  The 
Contributors'  Club,"  and  others  appeared  in  the  main  body  of 
the  .Atlantic.  .Among  his  works  arc  a  translation  of  Rau's 
^^■rz,lr<  ^IS6^^;  The  Hermitage  arid  Other  Poems  (tR6S),  The 
Venus  of  Miio  ami  O'.hfr  Poems  (t88j),  a  farewell  tribute  to  his 
(■,dif<irni,\  friends;  F'o/ttn  fiHSj);  The  Hermitage  and  Later 
Poems  (iHi^'l;  Hcrmione  arid  Other  Poems  (igoo);  The  Prose  of 
Edward  Rowland  Silt  1  nxio) ;  Poems  (too.').  He  was  a  modest  an<i 
charming  man,  a  graceful  cs8a>'ist,  a  sure  critic.  His  contribu- 
tion to  American  poetry  is  small  but  of  fine  quality.  His  best 
jioems,  such  as  The  Venus  of  Mito,  The  Fool's  Prayer  and 
Opportunity,  gave  him  a  high  place  among  the  minor  poets  of 
.'\merica,  which  might  have  lie<'n  higher  but  for  his  l  arly  death. 

See  .-I  \fetrwrial  volume  privatelv  tirinti' I  !  >  In--  ftiir!;!-  in  i^H-; 
anil  "  Bio£;raphical  Sketch  "  in  tke  Poetical  Works  oj  Edward 
Rinftand  s,ii  (Hoston,  igoS).  edited  by  William  Bahnon  Faifcar  with 
Mrs  Sill's  assistance. 

SILL  (O.Eng.  jyf.  Mid.  E.  sylle,  scllc;  the  wor.:  npiiears  in  IceL 
syll.  svill,  Swcd.  syll.  and  Dan.  syld,  and  in  German,  as  Sckuelle; 
Skeat  refers  to  the  Teutonic  root  riMif-,  swell,  the  word  meaning 
the  rise  or  swell  formed  by  a  beam  at  a  threshold;  the  Lat.  solea, 
from  which  comes  Fr,  settil,  gives  Eng,  "  sole,"  also  sometimes 
tued  (or  "  sill "),  the  bociaontal  base  of  a  door  or  window4iaiBe. 
AterhiiifsldistliictloatoBMidebetwsattlieiiiDerorwoodcBhese 
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of  the  window-frame  nml  the  slont-  base  on  which  it  rests— 
Ihc  lattir  (jtiiig  lailcil  ihf  sill  of  ihf  window,  and  the  fornur 
that  of  its  frame.  This  term  i»  not  restricted  to  the  bases  of 
apertures;  tlte  lower  horiaontal  part  of  a  framed  partition  is 
called  its  sill.  The  term  is  sometimes  incorrectly  written  "  ciU." 
(Sec  Masonry.) 

SILL,  in  leolocy,  an  intrusive  ohub  of  j|neoaa  nek  wbidb 
fflminiKdnttd  beneath  the  surfkoe  mid  hn*  •  latm  borinnUl 
«itc&t  in  ooDiMriaoB  with  its  tUckam.  la  ill*  aonlhcnatem 
OMtntict  cC  Eoghnd  there  la  a  great  maw  of  this  Und  known 
as  the  Whia  SUL  The  term  "  whin  "  is  used  in  many  parts  of 
Knghnri  and  Scotland  to  designate  hard,  tough,  dark  coloured 
WdtSOften  of  igneous  origin,  and  the  Whin  Siil  isa  massof  dolcrilf 
or,  more  strictly,  qu.-jrtz-diabas^v  lis  most  striking  character 
is  thi:  great  distant;;  over  which  it  cm  be  Iraced.  It  starts  not 
f.ir  north  of  Kirkby  Stephen  (t  o.  Durham)  and  follows  a 
northerly  course,  describing  a  great  curve  with  its  convexity 
towards  the  west,  till  it  ends  on  the  sea  shore  at  Hamhorough. 
no!  far  south  of  Berwick-on-Twccd.  The  length  of  the  outcrop  is 
about  80  m.,  but  in  places  it  is  covered  with  superficial  deposits 
or  may  be  actually  discontinuous.  Near  Haltwhistlc,  however, 
it  is  viable  for  about  30  m.,  and  as  it  lies  among  softer  rocks 
(KnieatODes  and  shales),  it  weathers  ottt  on  a  bold  craggy  ridge  or 
escarpment,  ynicn  it  crosses  the  stMuis  the  lesistant  chnncter 
of  the  igneous  rock  is  indicated  by  wnterfslh  or  "  iofoes,"  e.g. 
High  Fone  in  Tcodnle.  The  thkkHWS  varies  fmn  ao  to  150 
ft.,  but  avcfigcs  90  ft.  In  some  pkces  the  Whb  SBl  splits  up 
latn  two  ox  aion  imallcr  sills  which  may  unite,  or  one  of  them 
way  die  out  and  disappear,  and  often  small  attendant  sills, 
tCSdnblilV  the  main  mass  in  petrographical  character,  appear  in 
association  with  it.  It  is  ditHrult  to  estimate  the  area  over  which 
it  extends,  as  it  liipL-  iluwnwards  from  its  outtro])  ami  is  mi  longer 
visible,  but  we  may  conjecture  that  it  spreads  over  no  less  than 
4000  sq.  m.  underground. 

The  rocks  in  which  it  lies  belong  to  the  Carboniferous  Lime- 
stone series,  and  the  Sill  is  probably  one  of  the  manifestations  of 
the  volcanic  activity  which  occurred  during  the  later  part  of  the 
carboniferous  period.  Many  similar  sills,  often  of  large  sisc, 
though  none  so  great  as  the  Whin  Sill,  are  found  in  the  Scottish 
coalfields.  There  are  few  lavas  or  ash  beds  at  or  above  the 
boriwns  on  which  these  intrusive  rocks  lie,  and  hence  it  has  been 
concluded  that  towards  the  close  of  that  volcanic  episode  in 
British  geological  history  the  molten  magmas  which  were  impelled 
upwards  toiraids  the  aui&cefmmd  a  place  of  rest  uauaUy  within 
the  sediaiciitMjr  iock%  aad  taf^  flowsd  out  as  lavas  on  the  sen- 
bottom  (the  tntraslve  succeeding  the  effusive  phase  of  volcanic 
action).  In  the  Carboniferous  rocks  the  Whin  Sill  lies  almost 
like  an  interstratificd  bed,  following  the  same  horizon  for  many 
nv.\c-r  .m  l  liardly  varying;  more  in  thickness  than  the  sedimentary 
bauds  which  accompany  it  This,  however,  is  true  only  on  a 
large  scale,  for  where  the  junctions  are  well  exposeil  the  igneous 
rock  frequently  breaks  across  the  layers  of  stratification,  and 
sou;etiines  it  ileimrts  quite  suddenly  from  one  horizon  and  |jas.ses 
to  another,  where  again  for  a  time  it  continues  its  apparently 
regular  course.  Its  Intrusive  character  is  also  shown  by  the 
emission  of  small  veins,  never  very  persistent,  cutting  the 
sediments  above  or  below  it.  In  addition,  it  bakes  and  hardens 
the  adjacent  rocks,  both  below  and  above,  and  this  proves  that 
the  supeijuent  beds  hoi  already  been  depouted  and  the  molten 
diabiae  forced  its  way  abng  the  bedding  plucs,  as  natural 
lines  of  weakness,  Tim  anwoBt  of  contact  aheiatioii  is  not 
usually  great,  but  the  taadstonas  aiQ  hardened  to  <|Qartsitcs, 
the  shales  become  brittle  and  splintery,  and  hi  the  impure 
limestones  many  new  calc-silicatcs  arc  produced. 

The  Whin  Sill  consists  of  a  dark -green  granular  diabase,  in 
which  quartz  or  micrupcgi'u.tittj  appears  as  the  last  pro<luct  of 
crystallization  It  is  not  usually  \  esicular  and  is  not  (wrphyritic. 
though  exceptions  may  wca.'Uonally  be  noted  At  both  the  upjier 
and  the  under  .surface  the  diabase  becomes  much  finer  grained, 
and  the  finest  intrusi\f  veiniets  nhich  enter  the  surrounding 
rocks  may  even  show  re  mains  oi  a  glassy  base.  These  phenomena 
are  dae  to  the  nqiid  codiiig  whtM  the  nagaa  was  Ib  ooBlact  with 


t  he  sedimenu.  No  ash  beds  accompany  the  Whin  Sill,  but  there 
arc  certain  dikes  which  occur  near  it  and  probably  belong  to  the 
samesetof  iajcctiona.  In  many  phoes  the  diabase  It  qaartied  as 
a  road-nendmg  stone. 

The  great  Palisade  trap  of  the  Hudson  river,  which  is  an  almost 
exact  parallel  to  the  Wliin  Sill,  is  an  enormous  sheet  of  igneous  rock 
e.xposed  among  the  Triassie  bctii.  of  New  Jersey  and  New  Vork.  It 
has  an  outrro|i  which  h  alwut  icxi  m.  long;  its  thieknes.-c  is  said  to  be 
ill  places  tioo  ft.,  though  usually  not  above  200  10  300  ft.  Like  the 
Witn  SII  the  rock  is  a  quartx-diafaaae  oocattooahy  passing  into 
olivfne-diBlMue,  eapccially  near  iu  edges.  The  Paltndc  diabase  is 
eompaei ,  non-ve»icTilar  and  non-porphvritic  as  a  rule.  It  follows  the 
bedding  planc-s  of  the  scdinu'niar>'  rocks  into  which  it  was  injected, 
but  breaks  across  them  l(xally  .And  produces  a  eonsid<-ndile  amount 
of  conlact  alleralioii.  In  New  Jor!*y,  however,  there  is  alx-.  an  <  \. 
tensive  development  of  etTuMvc  rocks  which  are  oliviac-basalts,  and 
by  tlieir  slaggy  Mirfaocs,  the  attcodaaS  aah^Mds  and  their  airiedy 
c^nformabk  mode  of  occurrenoe,  ihaw  that  they  were  true  kvM 
poured  out  at  the  surface.  TheteCSn  be  Utile  doubt  that  tiny  ImImV 
to  the  same  ix-riiKl  as  the  Caliaado  trap,  and  they  am  1  out iiiwiily 

later  than  the  Whin  Sill. 

The-*'  Ki^eai  bhetts  of  igneous  rm  k  intrudc-d  into  cold  and  nearly 
horizontal  strata  must  have  .wlidified  very  gradually.  Their  edges 
aie  fine  gnined  owing  to  their  having  hoMi  mpid^  chilled«  and  the 
whole  mass  w  usually  divided  by  jointa  into  vertioit  cohimna,  which 
are  narrower  and  more  numerous  at  top  and  base  and  broader  in 
the  centre.  Where  exposed  by  denudation  the  rocks,  owing  to 
this  system  of  jointing,  ti-nil  to  present  a  nearly  vertical,  mural 
escarpment  which  M'eniN  to  <  4iii>ist  of  (vjlygonal  pilLlr.^,  The  name 
"  Paliiiade  trap  "  expresses  this  type  ot  scenery,  w  ctiaractcristic  oi 
intrusive  sills,  and  very  fine  examples  of  it  may  be  aam  on  the  banks 
of  the  H  udson  river.  In  Britain  it  is  no  less  cwaily  ahowa,  as  by  the 
Sill  at  Stirling  on  whkh  WaUaoe's  MoBumitBt  is  placedi  aad  iv  the 
well-known  escarpment  of  SaMibury  CSags  wfaadi  frants  the  tawa  of 
Edinbur^. 

In  theTertiary  volcanic  district  of  i  h<  Wi-.>i  (jI  S<  otland  and  North 
Ireland,  including  Skyc.  Mull  and  Antrim,  innumerable  sills  occur. 
Perhaps  t  he  best  known  is  the  Sciur  of  Eiag,  whkh  forms  a  high  ridge 
terminating  in  a  vertical  cliff  or  Sciur  in  tSe island  of  Eigg,  one  of  the 
inner  Hebride->.  .-\t  one  time  it  was  supposed  to  be  a  lava-flow, 
but  .A.  Marker  h.is  mairrijir.id  that  it  is  of  intrusive  origin.  This  Sill 
occupies  only  a  small  area  as  compared  with  those  above  desrribed. 
Its  length  is  about  two  and  a  half  miles  and  its  breadth  alH>ut  a 
quarter  of  a  ndle.  On  the  east  mfe  it  terminates  in  a  greiU  cUil  from 
ioo  to  400  ft.  high,  rising  from  a  ateep  slope  bek>w.  This  clif!  is 
beautifully  columnar,  and  shows  also  a  Mrisontal  banding,  simulat- 
ing bedding.  The  back  of  the  intrusivf  sheet  i«  a  loni;  riJ^c  slopinR 
d<iw  nwards  to  the  west.  The  rock  of  which  the  bc  iur  ol  Ki,;^:  •  s 
is  a  velvet^'  block  pitchatonc,  ciMitaining  large  shining  crystals  of 
felspar;  it  is  dull  or  cryptacrystaUinc  in  places,  but  its  glaaqr  cfear> 
acter  is  one  of  its  most  remarlmble  peculiarities. 

In  the  Tertiary  volcaiuc  series  of  Scathad  and  Irriand  intrmive 
sheets  build  up  a  great  part  of  the  geohjgieal  suonsMion.  They  are 
for  the  most  part  olivine-basalis  and  dolcrites.  and  while  some  of 
theiu  arc  nearly  b.onzuntal,  others  are  inclined.  .'Xnionu  the  lavas  of 
the  basaltic  plateaus  tlierc  is  great  abundance  of  sills,  w  hich  arc  so 
numciOM^  en  tUa  aad  so  aauly  rmweidenr  10  the  bedding  of  the 
effusive  loeks  that  theic  Is  gnat  dUkulty  in  dbdnguishing  them. 
As  a  rule,  however,  they  are  more  perfectly  oolnnuMS.  more  caetsely 
crystalline  and  less  vesicular  than  the  igneous  rodH  which  conaols- 
iKui  d  a!  the  surface.  These  sills  are  harder  and  more  resistant  than 
•111  iiiH-.  .n.ii  vehicular  lavas,  and  on  the  hill  slo(n-s  th<-ir  presence  is 
often  imlicatod  by  small  vertical  steps,  while  on  the  clifi  faces  their 
columnar  jaintiiiR  is  often  very  cooapicuous. 

On  mooera  volcanoes  intmsivc  sheets  are  seMom  vUble  except 
where  erosion  has  cut  deep  valleys  into  the  mountains  and  exposed 
their  interior  structure.  This  is  the  ca»e.  for  example,  in  Ireland. 
Teneriffe.  Somma  and  Etna  and  in  the  volciinic  islands  of  the  We.st 
Indies.  In  tluir  origin  the  deep-seated  injections  escape  notice; 
many  ot  them  in  fact  belong  to  a  pc?riod  wftcn  superficial  form*  of 
volcanic  actioa  have  ceased  and  the  orifices  of  the  craters  have  been 
obstructed  by  ashes  or  plugged  by  hard  crystalline  rock.  But  ia  the 
volcanoes  of  the  Sandwich  Islands  the  craters  arc  filled  at  times  with 
liquid  basalt  which  suddenly  escapes,  without  the  appearance  of  any 
lava  at  the  surfatv.  The  molten  rock,  in  such  a  case,  must  ha\'e  found 
a  passa)^  underground,  following  some  bedding  plane  or  fismire.  aivd 
giving  nse  to  a  dike  or  sill  among  the  older  lavas  or  in  the  sediment- 
ary riK  ks  beneath.  Many  of  tfaa  pleat  sills,  however,  may  ha;** 
been  euiinected  wtth  no  actial  yolcanocs.  and  may  represent  gmt 
supplies  of  igneo4iK  magma  which  rose  from  beni'ain  Inii  ne\-cr 
actually  rcachetl  the  earth's  snrf.ic  r 

The  connexion  between  sills  and  dikes  is  very  close ;  both  of  them 
arc  of  subterranean  consolidation,  but  the  dikes  oreupy  wrtical  or 
highly  inclined  fissures,  while  the  .sills  have  a  marked  tendency  to  a 
horizontal  position.  Accordingly  we  find  that  wlls  are  most  common 
in  stratiliea  rocks,  igneous  orsraimcntary.  Vcr\-  frequently  sills  give 
rise  to  dikes,  aad  in  other  cases  dikes  spread  out  in  a  norisontal 
dfaecthm  aad  become  siUa.  itlsofMnofcoasidcmble  importanea  to 
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dbdnguUh  between  MU  and  Uva«,  but  this  may  be  by  no  meant 

ea»>'.  The  Sciur  of  EigK  i?  a  gcxjd  example  of  the  difficulty  in  iden- 
tifying intrusive  niasi.es.    1-avas  indifjte  that  volranii  ariinn  was 

gfiinn  tin  i-i>ti!i'iii(>iirani'iitj;-K  with  tlif  dciKjKit  uf  the  betls  among 
whitli  thfv  (jn  ur  Silli.,  uri  tliu  ntluT  liano,  sinjw  only  that  al  sume 
iul)M-<|Ui  nt  (K  fiod  thi  n  was  liquid  nuigma  workinij  ils  via\  In  ihe 
surface.  a- S.  F.) 

SILUMAN,  BENJAMIN  (1779-1864),  American  chemist  and 
geologist,  wa.s  Ixirn  on  ihc  Sth  of  Aitgust  1770  at  TrumbuU  (then 
called  NorUi  StmUord),  Qmnecticul.  Entering  Yale  College 
ia  t79a,  be  pidrnted  in  1796,  became  tutor  in  1799,  and  in 
iSm  was  appoinMd  piofciaor  of  dtemisiiy  sad  nbcrakfy,  a 
podtloB  whidi  he  reuiaed  till  1853,  when  by  his  own  dcsii*  be 
retired  as  professor  emeiitut.  Not  only  was  he  a  r>opular  and 
saccesgful  teacher  of  chemistry,  mineralogy  and  geology  in  the 
college  for  half  a  centun',  but  he  also  did  much  to  improve  and 
extend  its  educational  resources,  especially  in  regard  to  its 
nii.ii  r..lMj;i<al  collections,  the  Trumhull  Gallery  of  I'ictures,  the 
Mctiiral  Institution  and  the  .Shc-lVicld  Srirn'.itir  School.  Outside 
Yale  he  was  wdl  knon-n  as  one  of  the  few  men  w  ho  could  hold  the 
attention  of  a  popular  audience  with  a  scicniitic  lecture,  and  on 
aceount  of  his  dear  and  interesting  style,  as  well  as  of  the  un- 
wonted splendour  of  his  illustrative  experiments,  his  services 
were  in  great  request  not  only  in  the  northern  and  eastern  states 
but  abo  in  tlioae  of  the  aoutb.  His  origijial  invotjgatiana  were 
Bchbcr  muMmua  nor  inportant,  and  name  Is  bat  known  to 
scientific  men  as  the  founder,  and  from  18 18  to  1838  the  sole 
editor,  of  the  American  Journal  of  Science  and  Arts — often  called 
Sii'iimiin's  J/juni.:!,  <inc  of  the  foremo.-,!  .Xmi-riian  Siienlific 
Scrialb.  In  iSio  he  pulili.she<l  .!  Jnurnul  of  Tmxfif  in  JinnUind, 
HMiind  and  ScoUatui.  in  whith  he  de^crilwrd  a  visit  to  Europe 
undertaken  in  1S05  in  preparif.iori  for  the  duiie~t  of  his  chair.  He 
paid  a  second  visit  in  1851.  of  which  he  also  issuc-d  an  account, 
and  among  his  other  publications  were  Elrmtnls  of  Chemistry 
(1830).  and  editions  of  W.  Henry's  Chemistry  with  notes  (ifk>8), 
and  oi  R.  Bakcwell's  Geology  ((837).  He  died  at  New  Haven  on 
the  i4tbof  November  1864- 

Hb  MR,  Bbniamin  SiuniAK  (1816-2885),  chemiit  and 
iwinerakffa,  waa  bora  at  New  Haven  on  the  4th  of  Deoember 
$Mk  Mux  padaaiim  at  Yale  in  1837  he  bmmm  awlrtart  to 
Ua  father,  and  in  1S47  was  appointed  professor  in  the  school  of 
afipBed chemistry,  which  was  largely  due  to  his  efforts  and  formed 
the nudeus  of  the  subsequent  Sheffield  Scientific  School.  In  1840 
be  was  appointcxi  profc->.M)r  of  medica!  chemistry  and  loxicolop> 
in  the  Medical  Collope  at  I.ouisvillr,  Kentucky,  but  rclinquishcfl 
that  ofhce  in  il^S4  to  >,un ceil  his  father  in  the  chair  of  chctnislr> 
al  VaJc.  The  duties  of  this  professorship,  so  far  as  they  rclatcil 
to  the  Academic  College,  he  gave  up  in  1870,  but  he  retained  his 
connexion  with  the  Medical  College  till  his  death,  which  happened 
at  Ktw  Haven  on  the  14th  of  January  1885.  Much  of  his  time, 
capedaUy  during  the  laat  twenty  yean  of  bk  life,  waa  afaaorbed  in 
making  enaiBBtiona  ef  asiues  and  pwpMiiig  cqiart  reporta  00 
teduical  pioceMea  e(  dwinical  laaintiactiin;  but  be  was  also 
able  to  do  a  certain  amount  of  evli^nal  work,  pnblishing  papers 
en  the  chemistry  of  various  minerals,  on  meteorites,  on  photo- 
graphy turith  the  electric  arc,  the  illuminating  [lowers  of  gas,  &t. 
A  course  of  leeluri-s  given  t>y  him  on  apricullur.d  cheniisir\-  in 
the  winter  of  1845-1.S46  at  New  Orleans  is  belie\'ed  ti>  ha\  c  hi  Ln 
the  first  of  its  kind  in  the  United  States.  In  1846  he  puMished 
First  Principles  of  Chemistry  and  in  1858  Firsl  Priniipia  of 
Physics  or  Satural  Philosophy,  iKith  of  which  had  a  large  circula- 
tion. In  1853  he  edited  a  large  quarto  illustrated  volume,  The 
World  of  Science,  Art  and  Industry,  which  was  followed  in  1854 
by  The  Progress  of  Scienee  and  Mechanism.  In  1S74,  when  the 
tooth  anniversary  of  Priestley's  preparation  of  oxygen  was 
celebcated  aa  the '*  Centennial  of  Choniatiy  "  at  NorthunberlaBd, 
where  Pricatlqr  died,  he  ddhrend  an  historical  address 
00  "  American  Contributions  to  Chemistry,"  which  contains  a 
full  list,  with  their  works,  of  American  chemists  up  to  that  date. 
From  1838  to  1845  he  was  .is.s<)ciati:Hl  with  his  father  in  ihc 
e<lirorship  of  the  American  Journal  of  Science,  and  from  1H45 

to  the  end  of  his  life  Ms name  appeared 00 Uw  title pofeaa one  of 
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SILLIMANiTE,  a  rock-forming  mineral  consisting  of  aluminium 
silicate.  .AljSiO:.  Ii  has  the  s,inie  percentage  chemical  coinposi- 
tion  as  c>'aiii;e  iq.x  A  and  anilalusite  ((/.r,),  but  ditlers  from  these 
in  crystalline  ftnni  and  jjhysical  characters.  It  crystallizes  in 
the  orthorhombic  system  and  has  the  form  of  long,  slender 
needles  without  terminal  planes,  which  are  often  aggregated 
together  to  form  fibrous  and  compact  masses;  hence  the  name 
fibroliie,  which  is  often  employed  for  this  species.  The  name 
sillimaiiitc  is  after  Benjamin  Silliman  the  ckler.  There  Is  a 
perfect  cleavage  in  one  direction  parallel  to  the  length  of  the 
needles.  The  colour  iagreyisb-wbite  or  brownish,  and  the  lustre 
vitreoin^  The  liardneas  is  6)  and  the  SfNxit'ic  gravity  3-33. 
Sillimanite  is  a  characteristic  mineral  of  gneisses  and  crystalline 
schists,  and  it  is  sometimes  a  product  of  conlact-melamorphism. 
It  has  l>een  ol)sor\x'd  at  many  localities;  e.g.  in  Hohcmia  (the 
Faserkirsel  of  Linii.icker,  179^).  with  corundum  in  the  Carnalic 
(fibroliie  of  comte  dc  Bournon.  iS-o.^i,  Chester  iti  Connecticut 
(siltiinanile  of  (J.  T.  Howcn,  1824).  .Monroe  in  New  York  ('"  mon- 
rolite").  Hamle  near  Urcvik  in  Norway  ("' hiimlite  ").  Pre- 
historic implemenu  made  of  compact  siUinutnite  are  found  in 
western  Eunpe^  and  have  a  oertab  waembhiKe  to  jade  imple- 
menu. (L.J.S.) 

SILLY,  weakly  foolish,  stupid.  This  is  the  cuirent  sense  of  a 
word  which  has  much  changed  its  meaning.  The  OJB^  Mrito 
(usually  guSig)  meant  prosperous,  happy,  and  waa  ibimed 
from  mCI,  time,  season,  hence  happiness,  cf.  Icel.  sola,  blias; 
Ger.  sdig,  blessed,  happy,  &t.,  proK-ibly  also  allied  to  Lat. 
siihus,  whole,  safe.  The  dev<-li)[)n:en;  of  meaning  is  happv, 
blessed,  innocent  or  simple,  thence  hi  lplos.  wc.ik.  and  .w  f<H)tish. 
The  old  provincial  and  Scottish  word  for  a  <  aul  I  ; ;  )  w  as  "'  silly- 
how,"  iV  "lucky  cap"  The  development  of  mtaning  of 
"  simple,"  liter.tlly  "  om  t>  lit  '  Lat.  ii'm^cr),  plain,  artless,  hence 
unlearned,  foolish,  is  somewhat  parallel.  .\  special  meaning  of 
"  simple,"  in  the  sense  of  mcdidnal  herbs,  is  dueto  the  suppositioB 
that  each  herb  had  its  own  particular  or  simple  medicinal  value! 

8ILURB8,  a  powerful  and  warlike  tribe  in  ancient  Britain^ 
occupying  appnwietwte^  the  counties  of  Monmouth,  Brecon 
and  Glamoigan.  Tbtr  made  a  fierce  resistance  to  the  Roman 
conquest  about  KSk  48,  but  a  legtanaiy  fortress  (Isca  Stlurum; 
Caileon)  was  planted  in  thefa-  midst  and  by  a.o.  78  they  w^ 
overcome.  Their  town  Vcnta  Silurum  (Carwent.  6  m.  W.  of 
Chepstow)  became  a  Romanized  town,  not  unlike  Silches'.er.  but 
snial[<T.  lis  massive  Roman  walls  still  survive,  a;id  recent 
e.vcava: ions  have  revealed  a  town  hall  xnd  market  square,  a 
lemple,  baths,  amphitheatre,  and  many  comfortable  houses  with 
mosaics,  &c.  An  inscription  shows  that  under  the  Roman  Empire 
it  was  the  chef-licu  of  the  Silures,  whose  ordo  or  county  council 
provided  for  the  local  government  of  the  district.     (F.  J,  H.) 

SILURIAN,  in  geology,  a  series  of  strata  which  is  hero  under- 
stood to  include  those  Palaeotnic  racka  which  lie  above  the 
Ordovidan  and  bebw  the  Dewediaa  or  Old  Sed  Saadrtao^ 
viz.  the  Uandovcrian  (Valeatlao  of  C.  L^^worth),  Wenlockiao 
and  Lttdlovian  groups  of  Great  Britain  with  their  foreign  equiva> 
Icnts.  A  word  of  caution  Is  necessary,  however,  for  in  the  early 
htstoryof  British  stratigraphy  the  exact  delimitation  of "  Silurian" 
wa3  the  subject  of  a  great  controversy,  and  the  term  has  bix-n 
used  with  such  varying  significance  in  geological  literature,  that 
considerable  confusion  may  arise  unless  the  iiunierous  inter- 
pretations of  the  title  are  understood.  The  name  "  Silurian  " 
was  first  introduced  by  Sir  R.  I.  Murchison  in  1S35  for  a  series  of 
rocks  on  the  border  counties  of  England  and  Wales — a  region 
formeriy  inhabited  by  the  Silures.  Murchison 's  Silurian  cm* 
braced  not  only  the  rack  groups  indicated  above,  but  others 
below  them  that  were  mudi  older,  even  such  as  are  now  classed 
aa  Cambrian.  Abont  the  aame  time  A.  Sedgwick  pnipoeed  the 
term  Cambrian  for  a  great  succession  of  rocks  whidi  indudes 
much  of  Murchison 's  Silurian  system  in  its  upper  part;  hence 
aro.sc  that  controversy  which  left  so  lasting  a  mark  on  British 
Kfolo^y.  In  1850  .\.  d'Orbigny  surkcsIcmI  the  name  "  Murchi- 
soiuan  "  for  what  is  here  retainc-<l  as  the  Silurian  systetti.  Ai 
a  solution  of  the  difficulties  of  nomenclature,  T.-oiessor  C. 
Lapworth  in  1879  proposed  the  term  Ordovician  s^stcin^  {q.v,) 
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mad  the  Upper  Cambrian  of  Sedgwick.  <Jl^  i^^inariinate  cor- 
relation of  the  usages  of  the  title  "  Silutiata"  Is  here  given  in 

tabulatttl  form: 
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The  Siiuriao  rocks  are  almost  wholly  of  marine  origin  and  in- 
clude all  theusualphasesofiedimentation;  shales  aixl  mutUioncs. 
marls  and  limestones,  sandstones  and  grits  arc  all  represent rd 
iti  (iri-'at  Britain  and  in  most  ollur  (<ninlrii-s  where  the  Silurian 
is  known.  The  majority  of  iht  roi  ks  svirc  dcfxisited  in  the  com- 
paratively shallow  w.ilrrs  of  epicontinental  seas,  the  graplolilic 
shajcs  and  sp<inf;c-  ii<-aring  cherts  being  perhaps  the  rrpri><  n:.i- 
tivcs  of  the  deeper  waters.  Locally,  glauconitic  linirsl«r.i  -  .ml 
ironstones  (Clinton  beds)  indicate  special  conditions;  while  the 
isolation  and  desiccation  of  certain  marine  areas  (New  York) 
towards  the  dose  of  the  period  gave  rise  to  beds  of  red  sandstone, 
red  marls,  gypsum  and  rock  salt.  The  hydraulic  limestone 
(Wkter  Liioe)  of  New  York  wu  probably  a  btackith-watcr  f onna- 
tiou..  faSwijaiMiiiithewlMieioBieof  thelimiitoiiieaiadihales 
•re  distinctly  UtuniBoas. 

Disirihutim. — ^lil  the  pracedliif  Ordovician  period  several  well- 
marked  marine  provTnreii  arc  Indicated  by  the  fot-'^il  rontcntr.  nf  the 
rock-.  \\  [he  tiegianiiiw;  cil  Silurian  time  a  >;i  in  r.jl  ttiin-.>;res^iii!i  iif 
the  sea — which  had  comnvenced  at  the  cluae  of  the  Ordovician — was 
in  progreaa  ia  the  N.  hemisphere  (Eofope  aod  ^  ApoolacUoo 
region).  Thb  cuhninatcd  at  the  time  iriien  the  Wenloci  heds  and 
their  equivalents  (Niagaran  and  Ocsel  beib)  wcfe  forming  at  the 
bottom  of  a  great  periarctic  sea  or  shallow  ocean.  It  is  thus  found 
that  the  sami-  ).v  ner.i1  rharaefers  pro'ail  in  the  Silurian  of  Britain. 
N.  Anu-rii.i.  ^  i  ll  .ia  ami  the  Haltie  region.  Russian  Toland 
(PodoUa,  Kieke,  GaiiciaJ,  the  Arctic  regions.  New  Siberia  (Kotclny), 
Olenk  district.  Wai^atsch,  N.  Zcmbla,  Tunguska,  Greenland. 
GrinneB  Land  and  China.  The  Bohemian  region,  comprising  central 
s,  Fichtelgebirn^,  SaltburK.  Pyrenees,  Langucdoc. 


Cvbdonls,  South  Spain,  ElU-i  and^rdinia,  alone' retained  some  of  it!i 
mariwd  indi^uality.  Later  in  the  period  a  gradual  withdrawal  of 
the  SCO  set  in  over  the  N.  hemisphere,  at^ecting  the  llritihh  area 
(except  Devon),  the  left  of  the  Rhine,  Norway  and  the  Baltic  rcKion. 
N.  Russia.  Siberia  and  the  Ural  rupee,  Spitsbergen.  Greenland  and 
the  \V.  »iairs  of  N.  America.  Thus  the  later  Silurian  conditions 
heralded  thi>se  of  the  succeeding  Devonian  and  Old  RiiJ  S^indstonc. 
and  there  is  generally  a  gradual  passage  from  one  M:t  of  r<xks  to  the 
other  (Downtonian  of  (ireat  Britain).  The  Silurian  rocks  may  occur 
in  close  continuity  with  the  upper  Ordovician,  as  in  S.  Kurope:  or. 
a-1  in  the  typical  region,  the  l.landoverv  bed*  may  rest  uneonformably 
u|Km  older  rocks;  in  N.  America  also  there  is  a  marked  uncon- 
formity on  this  horizon.  K  large  part  of  N.  .America  was  apparently 
land  during  part  of  Silurian  time;  the  lower  iiieml>orsare  found  in  the 
v..  atone,  while  the  Cayaguan  division  i^  fi  unil  in  extend  farther  K. 
than  the  middle  or  Niagaran  division,  but  not  s<>  far  W.  11ie  falls 
of  Niagara  owe  their  existence  to  the  pmence  of  the  hard  l.ockport 
and  Gu<?lph  beds  resting  upon  the  softer  Rochester  shales.  Most 
of  the  essential  infonnation  as  to  the  distribution  of  Silurian  rorks 
win  lie  found  In  a  condenKol  fm-m  in  the  aecninnan> ing  table  and 
map;  hut  attention  may  here  N-  tirawn  to  the  upper  Silurian 
iLudlovian)  limestone  ot  I Urnwalli^  l^lanll.  the  miil-Silurian  lime- 
stone of  Grinncit  Land  and  the  lower  Silurian  limestone  of  New 
Slbcfia.  LiauMooMof  lowcrondiniddieS{hiriaa«(eai«f«j«dalio 


in  Timan,  Tungtnim  and  elsewhere  in  N.  Ruina.  Rocks  of  this 
system  in  S.  .America  hovc  been  only  nuperfictally  studied:  they 
occur  in  the  liiwer  feglons  of  the  Amazon,  where  tbev  bear  some 
resemblance  to  the  Medina  and  Clinton  staxcs  of  N.  America, 
and  in  Bolivia  and  Peru.    Little  is  known  of  the  Silurian  rochk 

recorded  from  N.  Africa. 

Silwiati  Life. — Our  know- 
ledge of  the  life  of  this  period 
is  limited  to  the  inh.i1iiiant>  of 
tile  seas  and  of  itie  litackish 
waters  of  certain  districts.  The 
remains  of  marine  organisms  are 
abundant  and  varied.  Grap- 
tolitcs  flourished  as  in  the  pfc- 
ceding  period,  but  the  forms 
characteristic  of  the f)r<lo\ician 
gave  place  early  in  the  Silurian 
to  the  lingk^axis  ty|H? 
grupMss)  whkh  prevailed  untP 
the  dose  of  the  pt^riod  (Am^ 
riles.  Monotnpius,  /tsMMtf 
and  Cjtrlograplut).  As  hi  tiie 
Ordovician  rocks,  the  erapto- 
lites  have  been  largely  em- 
plOT^as  sooal  indfcators. 
vVueMm  www  inponaiit;  tlw 
'Mlieni  OifymifM,  rh9C0p$  ond 
EecfMKna  attained  their  maxi- 
mum development;  Proetus, 
Bronlrus,  Cyphasp>is.  Arrlhusina 
ma\'  Ix-  iiutui'-neil  fmin  .ifni>ri^ 
many  other  genera.  The 
ostracods  Ltberdilis  and  Bt^ 
A  feature  of  great  interest  is 
Eur>pterid  crustacean 
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rtrAui  arc  very  abundant  locally. 

the   first  appearance  of  the  remarkable 

Eur\plerus.  w  hich  occasionally  reached  the  lennth  of  over  a  yard,  and 
of  ttie  limulids,  NeoiimtUut  and  Hernias Ots.  The  cephalo(>od!t  were 
the  predominant  moUuaca,  especially  Orlhoctroi  and  various  abbrevi- 
ated or  coiled  ortbocen.vlike  forms  (Cyrloctnu,  Pkragmoceras, 
Trofhoceras.  Ascocrras);  there  «-as  also  a  NmUUtis,  and  an  early 
form  of  goniatite  has  Iki-h  recorded.  GasteMpods  include  the  genera 
l'lal\Cfra.i.  Murcknonia  and  Bdlerophon:  the  plfropo<1  TrntaculHtS 
1^  ver>'  abundant  in  certain  bed.i.  The  jw  lei  yjKxU  were  not  very 
important  (Cypricardinia,  Cartiiola  tnlrrrupla.  C.  comucopiae). 
Next  to  the  cepkalopods  in  importance  were  the  brachiopods:  m  the 
k>wpr  Silurian  pentamcrus-like  forms  still  continued  (P.  JCnfgMi, 


P.  ohiottgui'i,  but  the  spiK-liearing  forms  soon  began  to  increase 
l5pNtf«r,  WhitfitUim,  UerisHm;  Atrypa).  Other  genera  include 
KkynchontUa,  CkoueUs,  rer^niluU,  Slrofhtmena,  SlritkUindinin. 
The  bryozoa,  especially  the  bulky  rock-building  forms,  wer<'  less  in 
evidence  than  in  the  Ordovician.  The  echinoderras  were  well 
reprcsentefl  by  thecrinoiiU  iCyalhwrinus.  Crolnlin  rinin,  rinus). 
some  of  which  .irc  ti  uml  in  a  state  ol  tHMUiifiil  [ires«Tvation  at 
Dudley  in  England,  l>ockuort  (New  York),  Waldron  Undiana)  in  N. 
America  and  also  in  Gothland  in  the  Baltic  Cystids  were  abunda  nt . 
but  less  so  than  in  the  Ordovician ;  blastoids  made  their  first  apwar- 
ance.  Corals,  mostly  tabulate  forms,  flourished  in  great  abundance 
in  the  clearer  waters  and  frequent ly  formed  reefs  (Faposiut  rotk- 
landiia.  HalytiUs  taUnuiaria.  Altrolilfs,  Urliolitfs);  tetracomllian 
forms  include  SUxuria,  Cyilkophyllum,  CystipMlum,  Acervulatia, 
Ompkyma  and  the  remarkable  GoniopkyUum.  Sponges  were  rcprc- 
■cntcd  by  dtljhiptmgia,  AtUanpium,  Ac.   The  peculiar  gcacio 
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RettplaruiiU!  and  IsckadUes  occur  in  the  Silurian.  Foraminifi-ru 
and  radioUirid  dl<o  k-fl  tbi-ir  rcriKiitit.  in  Oh-  ror k.-,.  l  hi-  niu-t  hi>;hly 
orK-mi/.  il  -inimals  of  the  Silurian  period  were  the  Ii^Ih  n  whii  h  hud 
air.  1''.  made  their  appi-aranre  in  the  Ordovician  rtxlcs  of  Colorado 
and  Kus5ia.  The  Silurian  fi»h  include  wlachian*  {Onchiis.  I'hyestts). 
Md  the  occurrence  of  remains  of  the  obiscure  Ixicklx^ned  otttra- 
codenns  (pUcuderirm)  U  particularly  worthy  of  notice  (Pieraspis, 
Ctpkalnspis.  Trrmataspis,  Cvalhaipls,  Thtlodus,  iMttarkta,  Eulttr- 
ttpis).  Stornions  (PalaesphonusI  have  been  found  in  Laniirk, 
Gothland  anu  New  York  f'l.ir.t  I(■m.lin^  arc  ver\'  fully  rcprc- 
wnted:  land  plants  have  b.jtn  r.-<.  irdc  l  friJiii  the  Hart  anti  Keller- 
irald  (H.  Potouie,  1901),  <uid  large  .sUicitacd  steras — up  to  3  ft.  in 
iliiiiiiilwi  iwiitojn  njpraentiflg  a  giauilic  awwccd  {Ntmatopkycus) . 
have  beta  founa  in  wala  and  in  Canada.  Packylheta  is  a  small 
^y*«f»^~<  body  often  associated  with  Nematopkycus.  GirvaneUa  is 
atMther  dbwire  algal  plant. 

As  a  itaturat  result  of  the  open  character  of  the  great  Silurian 
periarctic  sea  referred  to  above,  there  are  many  point*  of  resiemblanoe 
Detween  the  fauna  (A  the  several  regions  o(  toe  N.  hemisphere;  this 
has  been  specUly  notkcd  in  the  cpmnwwiky  not  eoljp  of  pcptn  bat 
of  species  betwen  Britain,  Swadaa  end  the  fntctlar  of  n.  America 
(Iain,VViM0nain,Illiaai4.  CtntitfhyUum  pyramidale  is  common  to 
Iowa  and  Gotitbad;  AHypa  relktiCins.  Orthoceras  anmdatum  and  not 
a  few  nthcrs  arc  common  to  Europe  and  N.  .America.  An  extrcdcly 
in-i-r.'itinK  i.-irciiriist.uK'c  i--  llu-  .idtnixtiire  of  •  pCCittCtiC  and 
Hohtnnian  fauna  in  the  Australasian  region. 

In  a  general  sense  the  Silurian  pcnod  was  one  of  comparative 
quiescence  as  regards  crustal  disturbances,  and  a  relative  sinking  of 
tae  land  was  followed  by  a  rrlati\'c  clevMiM  affecting  wide  areas  in 
tiK  N.  hemisphere.  I.<x-al  OM-illatiott*,  •och  as  tbo«e  taking  part  in 
liw  fonnation  of  thf  '^.Tlin-ii  beds,  &c,,  were  nntiirallv  1;ikinc  place. 
btttdMlbldinK of  the  .'~>r-."nii!in-i'.'i.iii  inuur.t.iin^  :ivj:  in  tht'  N  hi^hl.Tnds 
of  Scotland  crjntinued  throughout  the  (>etiod  uc<  omiwnied  by  a  great 
amrnint  of  thrusting.  Volcanic  activity  was  quite  subordinate  in 
Silurian  times;  flows  of  diabase  occurred  at  the  commencement  of 
Ike  period  in  Hnhwnie ,  and  evidence  ot  mtnor  lieaaitic  flows  and  tnff s 
ii  Iwiod  at  Toitwwth  in  Ghwceatortilie  and  at  a  few  localities  to  N. 
Amcfica. 

PerftVthcr  information,  see  articles  on  theCAMBRiAN.ORDOVlciAN, 
LlAMDOVBRY,  Wbnlock.  LlDLOw  Systems  and  (".roups.  CJ.  A.  H.) 

SILVA,  AKTONIO  JOSfi  DA  ft 705-1 740).  Portuguese  drama- 
tist, known  as  "  the  Jew,"  was  born  at  Rio  do  Janeiro,  fivit  came 
to  Portugal  at  the  age  of  eight.  His  parents,  Jofto  Mcndes  da 
Silva  and  Louren(a  Coutinho,  were  descended  from  Portuguese 
Jem  wbo  iud  eotigntcd  to  Brazil  to  escape  the  Inquisition,  but 


in  1709  that  tribumil  begui  to  peoeaite  the  Mtrmut  in  Rio, 
and  in  October  171s  Lotiren{a  Coulinlbo  feO  a  vietbn.  Her 

husband  and  children  accompanied  her  to  Portugal,  where  she 
figured  among  the  "  reconciled  "  in  the  aulo-da-fi  of  the  plh  of 
July  171:,  .iflLT  iindcrgoinR  the  torment  only.  Her  husband, 
havinK  then  aKjuirici  a  lixed  domicile  in  Lisbon,  settled  down 
to  advocacy  with  .suLxess.  and  he  w.is  able  to  send  Antonio  to  the 
university  of  C'oitiiljra,  where  he  mutriculatcd  in  the  faculty  of 
law.  In  1736  Antonio  was  suddenly  imi)ri5oned  alcjng  with  his 
mother  on  the  8th  of  August;  on  the  i6th  he  suffered  the  llrsi 
interrogation,  and  on  the  33rd  of  September  he  was  piit  to  the 
torment,  with  the  result  that  three  weelcs  later  be  could  not  sign 
his  name.  He  conf eased  to  having  followed  the  piacUcea  of  the 
Mosaic  biw,  and  this  saved  his  life.  He  neat  tlmnigh  the  gnnt 
aniihda-ft  IwM  on  the  ijrd  of  October  in  the  pfcaence  of  King 
John  V.  and  his  court,  abjured  his  erron,  and  was  set  at  liberty. 
HLs  mother  was  only  released  from  prison  in  October  i7»o,  after 
she  \y.v\  iinilcr^'one  torture  and  figured  as  a  penitent  in  .■inothcr 
iju/ij-iiij'/f.  .Meanwhile  Antonio  had  gone  bark  to  Coimbra,  and 
finishing  his  course  in  1738-1721)  he  returnr<t  to  I.i.sbon  and 
became  asswiatcd  with  his  father  as  an  advocate.  He  found  an 
ignorant  and  corrupt  society  ruled  by  an  immoral  yet  fanatical 
monarch,  who  wasted  millions  on  unproiitable  buildings  though 
the  country  was  almost  without  roads  and  the  people  had 
become  the  most  backward  in  Europe.  As  his  playa  show,  the 
spectacle  struck  Antonio's  observation,  but  he  hid  to  uiUcIie 
with  caution.  He  pioduced  his  first  play  or  open  in  1733,  aad 
the  next  year  he  nwried  a  eouiin,  D.  Leonor  Matin  de  Catwdho. 
whose  parents  had  been  burnt  by  the  Inquisition,  while  she 
herself  had  gone  through  an  outo-da-fl  in  Spain  and  been  exiled 
on  account  of  her  rcllKion.  .\  daughter  was  born  to  them  in 
1734,  but  the  years  of  their  happiness  and  of  .'>ilva*s  dramatic 
career  were  few,  for  on  the  5th  of  Octolier  17,^7  husband  and  wife 
were  lx)th  imprisoned  on  the  charpc  of  "  judaizing."  A  slave 
of  theirs  had  denounced  them  to  the  Holy  Oftke.  ami  thuliph 
the  details  of  the  accu.sation  against  them  .seem  trivial  and  even 
contradictory,  Antonio  was  condemned  to  death.  On  tlie  iMi 
of  October  he  was  beheaded  aad  his  body  burnt  ia  an  «ife-4lc-/f ; 
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SILVANUS^ILVER 


thu  nine  day  one  of  bb  pcpuhr  opcNttu  wu  fhwB  at  a  Iriiboa 

theatre. 

Hii  drainatic  work*,  which  yucrv  produced  at  the  Bairro  Alto 
theatre  between  1733  and  l7JiK.  im  lude  the  following  comedies,  all 
played  by  marionettes; — U.  <^)ii:xu!r  U7.W).  Eiopatda  (17,^'. 
Encanlos  de  Medea  (1735),  AmpkUriAo  (Slay  1736),  Lahynnlho  de 
Creta  (Novemlicr  1736).  Guerras  do  Alecrtm  e  Mongerona  (<  arni\.d 
of  1737),  As  Variedades  de  Proteo  (May  1737)  and  Precifmio  de 
iWnlWila  (1738).  Slieht  as  these  skctchea  are^Uity  show  considerable 
diBiiwtic  tiuent  andan  Arittophanic  wit.  The  character*  are  well 
drawn  and  the  dtalocue  full  of  comic  strcnffth,  the  scenes  knit 
together  and  the  plot  skilfully  wurked  out.  Moreover  Sil\  .1  |ki^n<  s.m  <1 
a  tnottleilj;!-  of  Mii({e<  r;ift,  and,  ii  he  liail  Iivt-<l.  hr  might  h.ivf  ciiuinri- 
patc<i  the  lirania  in  Portu^;al  from  its  ili'[H_'n<U'm  e  un  lun  licn  wrilers; 
but  the  triple  liceiKeuf  (he  Halace,  the  Ordinary  and  the  ln(nii»iilun, 
which  a  play  nqaired,  arippkd  apontaneity  and  freedom.  Even  aoi, 
he  iboved  lonie  boidneaa  >n  espaainj{  types  of  the  nrevailins  charia- 
tanlam  and  fo!lie«,  thoueh  his  liberty  of  speech  is  far  less  than  that 
of  Gil  Vicente  (q.v.).  nfis  comedies  kivc  a  truthful  and  interesting 
picture  of  18th  century  society,  especially  histieM  come<ly,  the  Aleerim 
e  Mnngeronii,  in  which  he  treats  of  the  I'uiatgo  pobre,  a  ty)xr  fixinl  by 
Oil  Vicente  and  FraiKisco  Manod  de  Mdlo  (j.v.X  Hi*  works  bear 
tha  tide  "epana"  bacaaaa,  tfHMgh  wiitteii  sMtakr  in  ptote.  they 
contain  aonas  which  Siva  intraducMl  in  indtadon  of  tlia  trac  operas 
which  then  held  the  fancy  of  the  public.  He  wa*  alto  a  lyric  poet  of 
real  merit,  combining  correctncM  of  form  with  a  pretty  inspiration 
and  real  feeling.  His  inlays  were  publishe<l  in  the  first  two  volumes 
Ola  colliflii)ri  fnti!l<'<l  Thfi'lro  ( irmki'  porlugUfZ,  wliicli  Wfiit  through 
at  least  live  editions  in  the  iHth  century,  while  the  AUcnm  e  Mange- 
r&na  appeared  separately  in  aocne  aeven  cdttioMk  Thi*  comedv  and 
the  D.  Quixote  have  been  reprinted  in  a  critical  edition  with  a  ufe  of 
Silva  by  Dr  Mcndes  doe  Rcmedioa  (Coimbra,  1905).  Ferdinand 
Deni«,  in  his  Ckefs-d'cewre  du  lUAtre  pmluftiis  fpp.  365-496,  Pari*. 
1813).  prints  liberal  cxtnu  t-i.  with  a  French  translation,  from  the 
Vida  lir  !>.  Quixote,  and  I'.  \\V4t  likewise  (fives 9cle»  tii.iiis  from  Silva's 
various  cumuoaitions.  Silva  it  the  subject  also  of  several  laudatory 
poems  and  dranm^  onn  nr  two af  widdt  wnia  inmpuwd  by  Braiflian 
com|»airioiv 

Si^c  Dr  Thcophiln  Braga,  Historia  do  theatre  porluguez:  a  batxa 
conudia  e  a  opera  (Orxirto.  1871);  F.  Wolf,  Dom  Antonio  Josi  da 
Silin  (\  iennii,  iWio) ;  V>nt  st  l)u\  id.  Les  Opfras  du  juif  Antonio  Josi 
da  .Siiiu.  i'os~iyH)  (Paris,  iHHol;  Oliveira  Lima.  Asprctos  de 
litteraiura  cotoniai  Hra:ilfira  (l.<>ipzi(;,  iHcK));  Jemsh  lincyclopedia, 
vol.  xi.  p.  3.11  :  <■  A  K'.liiit,  "  Biljliography  of  Works  relating 
to  Antonio  jobi!  da  Sil\a  and  Bibliography  of  Don  Antonio's 
CompodtioM"  in  the  PuU.  Am.  Jew.  Hat.  5«e.  No.  4,  p.  181; 
idem,  "  Martyrs  of  the  Inquidtion  in  South  America,"  ib.  p.  115: 
IM.  Grilnanld.  "Jmk  da  Siva"  in  J/mwUmMO  (iMo).  imx. 
p.  a4'>  ^ 

SILVANUS  (Lat.  tUva,  wood),  a  deity  or  spirit  of  Italian 
woodland;  not,  however,  of  the  wholly  wild  woodland,'  but  of 
that  which  tjntdtrs  ihe  clearings  in  a  countrj'  not  entirely  re- 
claimed, riuis  he  i^  partly  wild  and  partly  tivili/cd,  and  reflects 
the  experience  of  the  earliest  settlers  in  Italy,  whose  dosrend.inls 
look  liim  with  ihcm  to  the  farthest  limits  of  the  empire.  c%'cn  to 
Britain,  where  we  h.ive  many  votive  itiscriptions  to  him.  always 
as  the  friendly  ddty  dwelling  outside  the  new  clearing,  benevolent 
towards  the  Kttkr  in  a  strange  land.  This  leading  characteristic 
of  Silvanus  is  shown  clearly  in  Ronuin  literature:  Horace  writes 
of  the  "  horridi  dumcta  Silvan!  "  (Odes,  iii.  29)  but  he  also  calls 
him  "  tutor  fiaium  "  (^oi.  a.  22)  while  tor  Vi^fl  he  it "  amnun 
pecoriique  deu8  "  Mem.  viii.  too).  A  wntcr  on  tand  mMue- 
meat  ISeHfL  gifmalid,  L  jos)  tdb  in  that  each  holding  hid  three 
SHvanf— dWjfjntf  (of  the  holding  itaetf).  agrtstis  (of  the  wilder 
p.ii.'.ure  .uid  orifntiilis  (of  the  boundaries).   It  i.s  plain  that 

ill  h;ir.  t)H-  it.iii;tns  had  a  very  useful  deity,  and  in  all  these 
capacities  he  iKM-ame  extremely  popular,  as  the  ex; raordiriary 
number  of  his  in.s<  rip!  ions  shows.  Unlike  Mars,  from  whom 
he  was  prolialily  in  origin  an  oilshool  (if.  the  Mars  Silvanus  of 
Cato.  De  rc  rustica,  141 ;  sec  Mars),  he  never  made  his  way  into 
the  towns,  but  is  almost  the  only  Roman  deity  who  from  first 
to  last  retained  the  same  perfectly  intelligible  rustic  character. 
Hit  double  nature  as  deity  of  woodland  and  cultivated  land  is 
■een  well  in  the  artiatic  r^naentations  ol  fain;  he  canies  a 
young  tree  in  one  hand,  a  pruning^wok  in  the  othtsr. 

See  Wiaaowa,  GeiammeUe  Abhandtimitm  (1904,  p.  J*  foil.). 

(W.  W.  F.*) 

SILVER  (symbol  Ag,  from  the  Latin  arftnium,  atomic  weight 
107-88  (0"i6)),  a  metallic  chemical  element,  known  from  the 

earliest  times  and  of  great  importance  as  a  "  noble "  metal 
for  articles  of  value — coinage,  omamcnlatioa  and  jewelry. 


Etymolagicdljr  the  mnd  "  silver  "  probably  refe  rs  to  the  shining 
appcannce  or  bttfitniai  of  the  metal.  The  LAtin  argcM/MR  ia 
cognate  widi  the  Gfeek  Ip^yigmciOm,  wfckh  hi  tnm  b  derived 
framVirdf,  shining.  The  Hebiew  Ktitpk  h  connected  with 
a  root  meaning  "  to  be  p-ile."  The  aldiemiita  named  it  Luna 
or  Diana,  and  denoted  it  by  the  crescent  moon;  the  first  name 
has  survive*!  in  lunar  caustic,  silver  nitrate.  Silver  is  widely 
diffused  throughout  nature,  occurring  in  minute  iniui  nr  jn 
Sca-water,  and  in  the  mineral  kingiioni  a.s  the  free  metal,  as  .ui 
atiial^.iitj  wi'.fi  iiiLTiury  aixl  as  alloys  with  guld,  platiiuini, 
copper  and  other  metals.  Native  .silver  is  occxsionally  met  with 
in  metalliferous  veins,  where  it  has  been  formed  by  the  alteration 
of  silver-bearing  minerak.  It  crystaUicea  in  the  cubic  system, 
but  the  crystals  are  usaally  dtatacted  and  indiitinct^  developed: 
twisted  wuo-like  fonna  an  raudi  mom  comman.  The  heat 
ayttalUaed  apedmem  have  been  obtained  ban  Kongabeif 
in  Nocw^,  luBe  maaaea,  weigUng  an  nndi  na  5  cwts.,  having 
been  found.  It  ia  alio  found  in  other  aflvcr  mines,  especially 
those  of  Mexico,  Peru  and  Chile;  in  the  Lake  Superior  copper 
mining  region  it  occurs  in  association  with  native  (opp>er. 
The  eleiiieiii  is  a  constituent  of  many  mineral  sulphides,  some 
of  whicii  are  of  sufiiciently  frequent  occurrence  to  rank  as  ores 
of  silver.  Of  tiiese  the  more  important  arc  noticed  under 
IffliUlurgy,  here  we  may  notice  the  rarer  minerals.  Silver 
sulphiile,  Ag:S,  occurs  naturally  as  the  orthorhombic  acanthite, 
and  the  cubic  argcntite;  the  telluride,  AgiTe,  namcxi  hessiic, 
assumes  cubic  forms;  other  telluridcs  containing  silver  are 
petaitc,  (Ag,Au)»Te,  and  ^Ivanite^  AuAgTei.  In  aaeociation 
with  antiaaoidotia  and  aneidouB  adphidaat  aOvar  aulpUde  foma 
many  important  nunerala,  which  aometimea  present  dimotphoia 
fonna,  reflecting  the  dimorphlam  of  silver  sulphide;  moreover, 
the  corresponding  arseiiious  and  antimonious  compoimds  are 
frequently  isomorphous.  This  is  illustrated  by  the  hexagonal 
p>Targ>Tite  -'J.VgjS  SbjS,,  and  proustite,  S.XgjS  As^Sj.  ar.d  the 
monoclinic  pyro.siilpnite.  isomeric  with  pyrargyrite.  and  xantho- 
conite,  isonierii;  with  prtJiistitc.  Other  pairs  <if  isomorphous 
argentiferous  minerals  arc:  the  cubic  polyb.isilc,  0,\g^S■Sb^S^, 
and  pcarccitc,  9.\giS'.\5!.S»;  and  the  germanium  minecala 
argj'roditc,  4AgiS'GeSf,  and  canfielditc.  4.\g^S  (Sn,(ie).S. 

Physical  Properties. — In  appearance  silver  presents  a  pure 
white  colour  with  a  perfect  metallic  lustre.  It  is  the  moat 
waBeaMe  and  ductile  of  all  metala  with  the  ewcptioQ  of  gold: 
one  gramme  can  be  drawn  out  into  a  whe  180  metres  long,  and 
theleaf  can  be  beaten  out  to  a  thickncaa  of  o-oooa;  mm.;  tracea 
of  arsenic,  antimony,  bismuth  and  lead,  however,  make  it 
brittle.  In  hardness  it  is  superior  to  gold,  but  inferior  to  copper. 
Its  specific  gravit),  tirili:;>;  t<i  G  Rose,  lies  Ix'twct-ii  10-514 
and  lo  6i()  at  1.4°;  an  average  v.%liie  is  10  .57.  Its  si>ecifir  heat 
is  0'0570i  ;  Rcgnaiilt  I  or  O'Ofjo  (Bunscn);  its  i  oetficicnt  of 
linear  expansion  is  o  ocooig^i.  Its  thermal  conductivity  is, 
according  to  \\  ie<lemanii  and  Franz,  sujH^rior  to  that  of  other 
metals,  being  in  the  ratio  of  100 : 74  as  compared  with  copper 
and  100:54  with  gold;  it  is  the  most  perfect  oonductor  of 
electricity,  standing  to  copper  in  the  ratio  100: 7  s,  and  to  gold 
100:73.  Sflver  mdts  at  about  1000°  C;  recent  detcrminaiiona 
give  9fo-7*  (Haycock  and  Neville)  and  962*  (Becqjoeiel);  at 
higher  temperatures  ft  veiatlliacs  with  the  formatioa  of  a  pak 
blue  va[K)ur  (Sias).  lu  vapour  density  has  been  detemined 
at  2000°,  and  corresponds  to  a  monatomic  ntotecute.  When 
molten,  silver  occhuies  the  oxygen  of  the  atmosjihcre,  absorbing 
20  limes  its  own  volume  of  the  gas;  the  oxygen,  however,  is  not 
permanently  retained,  for  on  cooling  it  is  exiielled  with  great 
violence  I  this  plienonieuon  is  knosvn  as  the  "  spitting  of  silver. 
Il  is  i)reventc-«i  by  pn-serving  the  molten  metal  from  contact 
with  air  by  covering  the  surface  with  non-oxidising  agents,  or 
by  traces  of  copper,  bismuth  or  zinc. 

Ckemkal  Pnptrtits. — Silver  is  not  oxidized  by  oxygen,  but 
raaamblas  mercuiy  in  being  oxidized  by  ozone.  It  has  no  action 
on  water.  It  ia  readily  aohtble  in  dilute  nitric  add»  nitnc  oaide 
and  ailver  nitrate  bebig  faoMd}  it  alao  diNolvsafa  hat,  abong 
sulphuric  add,  au^tbur  dtodda  bajog  «mlved.  Hydmddaiie 
add  forms  a  surface  flbn  of  aflver  chbride;  hydriodic  add 
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nmlHy  disaolves  it,  while  hydrofluoric  acid  is  without  action. 
Sldpllttretted  hydrogen  is  dccompoMMl  with  the  forniiilioii  of  a 
black  coaling  of  silver  suipbicki  this  is  the  explanation  of  the 
bbck  tamiah  aeaa  when  sttver  b  exposed  to  the  fumes  of  coal 
fss,  and  other  sulphuretted  compounds,  such  as  occur  in  eggt. 
The  so-called  "  oxidized  "  silver  is  a  copper-silver  alloy  coated 
MiperficiaUy  tvitli  a  layer  ol  Ute  sulphides  by  immefaion  in 
••dittm  sulphide  or  othenriie.  Silver  oombiiNt  with  the  free 
Iwimw  OP  Iwting  and  also  with  miSfim. 

Utbadtr  tStar  is  a  grey  powder  obtained  t>y  leaving  metallic  xinc 
in  contact  with  silv-er  chloride  which  has  been  precipitated  in  the  ci>l<l 
and  washed  till  nearly  free  from  acid.  TIte  powder  is  ecp>aratc<l  frDm 
the  alnc,  washed  with  hydrochloric  acid,  dried  in  the  air.  and  then 
cently  heated  to  150°.  It  assumes  a  metallic  lustre  on  liurnlshius  or 
Seating  to  lednesa.  It  receives  application  in  synthetic  org.inic 
chcmistiy  by  virtue  of  its  power  to  remove  the  halogen  atoms  from 
allcyl  haloida.  and  so  effect  the  combination  of  the  two  alkyi  residues. 

Celloidat  sihtr  is  the  name  given  by  Carey  Lea  to  the  precipitates 
obtained  hy  adding  reducing  solutions,  such  as  ferrous  siilph.ite, 
tartrates,  citrates,  tannin.  iSrc.  or  to  silver  solutions.  They  dissolve 
in  water  to  form  iwilijtioiis.  which  do  not  penetrate  parchment 
membranes,  hence  (he  name  collokial.  Manv  other  methods  of 
preparing  these  substances  are  Itaowa.  Bndir*  piocass  coaaiiU  in 
passing  an  electric  arc  bctweea  silver  sisctiadw  uadar  watsr,  whsa  a 
ocowDaolutioBisobtaiiMd.  ^ 

ProduetioH. — ^The  econonic' questions  wMdi  attend  the 
production  of  silver  and  the  inll'jeiicc  which  gold  and  silver 
exercise  on  prices  arc  treated  in  the  articles  Monev  and  Bi- 
metallism; the  reader  is  referred  to  the  former  article  for 
the  history  of  silver  production  and  lo  the  topographical  he<Kliiigs 
for  the  production  of  specific  countries.  Since  the  middle  uf  the 
iQth  century  the  annual  ptoduction  has  increased:  the  ioUowing 
t;ible  gives  the  avmfe  giuunl  pvoduclioo  in  1000  os.  over 
certain  periods: —  ,  ' 


IM6-IS70- 

1876-1S80. 

t89i-ltt95. 

35,090 

110.350 

1901. 

1903. 

I904- 

I90IS. 

190&. 

w.  , 

'  1908. 

•64.3*0 

170^12* 

Over  twe-thMs  of  die  worid's  supply  h  derfvcd  from  Mexiro  and 

the  United  States.  The  Mexican  mir>es  first  sent  supplies  to  F.iiro|K> 
in  the  l6th  century',  and  during  the  peritxi  1781-1800  yielded  two- 
(hirdk  of  the  wiirld's  pnxluciioii.  .Mihough  the  production  has  dc- 
rn'.i>/'i|  ri';.iriv<'ly,  ycl  it  h,f>  iru  riMxil  enormouJv  .iIimjIu1c1>  .  in 
1900,  it  WHS  55,404,4.20  oz.,  being  second  to  the  L'nited  Stale»;  in 
1905  it  was  74,838,066  oa.,  eatablishiog  a  record  for  any  single 
country.  The  Unfted  Staiescame  into  pratninenoe  in  about  iMo,  and 
the  discover^'  of  the  famous  Comstock  lode  in  Nevada  led  to  an 
enormous  inrrciisi-  in  the  pnxliK-tion.  The  production  of  thi.i  liidc 
declined  in  iH'b.  I>ut  the  total  production  of  this  countr\'  ^^a^  in- 
cnsiscd  by  discoveries  in  f.jiorado  (Lcaih  i^a  1  .iiul  \  .nl.i  ■  I  /.irik.i ) ; 
and  in  more  recent  years  ^ver-producin^  areas  in  other  Mates 
(.Monuna.  Utah,  IdalMi)  have  been  exploited.  In  i860  the  pro- 
duction was  116^019  OS.,  which  increased  to  i. 546,930  in  1861;  in 
1873  it  was  22.254,002  oz. ;  in  18H8,  45,7g2,682;  in  1890,  54.516,^00 
01.;  in  l«)0<j.  57,647,000;  and  in  i<>'J.=;.  S^.'Jii^.f^^O  oz.  S.  America  has 
furnished  Eurofx'.in  .'>ijpjjlie>  sitm-  the  di-«nvery  of  the  Potosi  mines 
of  Peru  in  ^S^3■,  Bolivia  ,ind  C  liili-  .ire  .ilv>  nolahle  |)r<Kluc<'r«.  Of 
European  protlucers,  (',e-rriian>-,  Spain  and  Austria  are  the  most 
fanportant;  Greece,  Italy.  France,  Turkey  and  Russia  occupy 
seeoadary  positions.  The  (kToian  mines  were  worked  in  the  lotn 
century:  at  the  ln'siniiinit  ol  the  t6th  century  the  prodiH-tion  was 
nver  400,000  o7„  aniiii.illy ;  this  dropped  in  the  following  l  enturs  to 
about  one-half;  it  then  rccoxTred,  and  in  recent  times  has  enor- 
mously increased,  attaining  12.535,238  oz.  in  1905.  The  mines  of 
Spain,  ne^ected  late  in  the  15th  century  on  the  advent  of  supplies 
Inn  Annica,  came  into  note  in  1817;  tba  oatiMt  has  since  greatly 
Increased,  amounting  to  3,774,989  <nl  in  190s.  Austria- Hungary 
was  producing  twice  as  much  as  Germany,  and  about  one-half  of  the 
total  European  production,  in  the  l6th  century  :  tlie  >  ield  diriiini^lud 
in  the  ensuiog  century,  to  t>e  subsequently  increased.  The  output 
was  about  1,800,000  ox.  in  1905.  The  total  European  aupplv  «a> 
about  I7,oooyaoo  oz.  in  1900  and  about  18,6001,000  ox,  in  1905.  Of 


other  conntrin  we  may  notice  Canada,  which  produced  4,468,235  oo. 
fai  1900  and  5*974,475  OS.  in  I9«s>  and  Japan,  wbiek  pndneed  about 
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670,000  oz.  in  1880  and  3,215,000  oz.  in  1905.  .\u3tralia  came  into 
notice  chiefly  by  reason  of  the  discoveries  at  Broken  Hilt,  New  South 
Wales;  tbcae  mifles  producing  36,608  ox.  in  1885,  1,016,369  in  iM, 
and  7.717,877  oa.  in  iSao.  The  total  Anstrslasian  productio«  in  1900 
wna  14,063,344  OS.  aad  M,5tCfi39  oa.  in  1909. 

MtUBwuf. 

Fiom  the  aMtattnijcal  point  of  view,  silver  oras  nay  be 
donified  as  teal  silver  ores  and  argentiferous  ores.  The  former 

consist  of  silver  minerals  and  gangue  (vein  matter,  country-rock). 
The  leading  silver  minerals  .irc  native  silver;  argentitc  or  silver 
glance,  .-VRtS,  usuaUy  cunlaining  small  amounUs  of  lead,  copper 
and  tin;  dyscrasite  or  antimonial  silver,  .AgjSb  lo  .\>;,,.Sb, 
an  isomorphoiii  mixture  of  silver  and  antimony;  proustitc 
or  light  red  silver  ore,  .\g.i.\sS;;  pyr.uKyrite  or  dark  red  silver 
ore,  .■\gjSb.Sj;  stephanite,  .XgiSbSj:  nuar>!yrilc,  AgSbS-; 
stromeyerite,  CuAgS;  polyba,site,  WtCu;S,Ag,S)-(SbiSi,As»Sj); 
cerargyrite  or  horn  silver,  .'\gCl;  bromitc  or  brom.irgyritc, 
AgBr;  cmbolite,  .^Kf^'ll^r);  iodite  or  iodargyrite,  Agl.  Metalli- 
ferous products  Luniai:iLng  silver  arise  in  many  opcmtinBa; 
the  chief  pcoducta  which  may  yickl  silver  coonooiicaUy  are  copper 
and  kad  nattM)  burnt  aftnttltomo  pyrites  and  certain 
dnmesandacnna.  Ai|entifeioiiB  oie»  consist  of  ailver-beaiing 
base-BwtalmiitnalaaiidiBngiie.  Lead  and  cofipcr  ores,  canying 
silver  fat  some  fbnn  or  other,  are  tlw  badfait  wpraasaHlliiee. 
The  silver  is  extracted  from  the  y  n^ie  vteit  l!he  bow  tnata), 
usu.i'Jy  by  sineltitig,  and  the  two  m  then  sqianted  Iqr  special 

prucesacs  (ice  Lt;Al}), 

Milling,  i.r.  amalgamation  and  lixiviation,  is  cheaper  than 
smelting,  but  the  yield  in  silver  is  knver.  Often  it  is  m<n« 
profitable  lu  stiieli  real  silver  ores  argentiferous  ores  than 
to  mill  them,  the  greater  cost  being  more  than  kiianced  by  the 

increased  yield. 
Milling  is  practised 
mainly  in  isolated 
localities  near  the 
mine  produdn( 
the  ore.    \s  any 
given    region  is 
opened  up  by  rail' 
ways,  cheapening 
transportatioB, 
milling  is  apt  to 
give  way  to  smelt- 
ing.   Thus  on  the  .American  continent,  which  produce:»  the  bulk 
of  the  world's  silver,  milling  is  still  prominent  in  S.  .Vnicrica  and 
Mexico,  while  in  the  I'r.ited  States  il  has  to  a  cor.si(ler:ib!e 
e.\tenl  ;n.i;j  n  pUiteii  by  s:iicl;ir.g. 

Am<iJgi}miition  is  Uucd  on  the  pro[)crty  uf  ijuu  ksilver  to  extract 
the  silver  from  finely-pulveri/.ed  ore  anil  collect  it  in  the  form 
of  an  amalg:im.  When  the  roi  k  has  iHN-n  separated  from  the 
amalgam  by  a  washing  op<T.i:iim,  the  (]uiclvsilver  is  rccoverctl 
liy  distillation  in  an  iron  rvtorl,  and  the  remaining  crude  retort- 
.M  .  cr  melted  bto  bars  and  shipped  to  a  refiaeiy,  whkh  lemovcs 
the  impurities,  the  leading  one  of  which  is  copper.  A  sih'cr  ore 
is  cither  free-milling  or  refractory,  that  is,  the  silver  mineral  is 
readily  Bmii!piwr<*^  or  it  is  not.  In  free-milling  ore  the  silver 
is  imient  c&hv  ill  tke  native  state,  or  aa  diknide  or  as  simple 
sulphide.  Gin|il«t  fiber  mtneiab  (sulplMUMiildai  tad  antl^ 
moiudes)  wfakli  are  diflicHlt  to  amalpumate  nnat  be  made 
amenable  to  quicksilver,  and  the  simplnt  way  of  doing  this  b 
to  convert  the  silver  into  chloride.  Thw  is  imperfectly  acoon- 
plishcd.  in  the  wet  way.  by  cupric  .ind  cuprous  chloride  solutions, 
iiut  completely  so,  in  the  dry  way,  by  roasting  with  sfllt  (rhlorid- 
izing  roasting),  .\cioiding  as  a  preliminary  chloriilizing  roast 
has  or  has  not  bwu  given,  the  process  i^  cla.sscd  as  roast -amalga- 
mation or  raw-amalgamation.  The  kiuliiij;  r.iw-amalgamation 
process'.-s  are  the  I'atio  ami  Washix-;  th<n  follow  the  Cazo, 
1  oruloii  and  KrOhnke;  of  the  ro.ist-amalgamation  processes, 
the  European  Barrel  or  Freiberg,  the  Reese  River  and  the 
Ftaadt'llB*  aie  tbe  moat  important. 
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■fflats^inating  the  silver  in  the  open  in  a  circular  enclosure  termed  a 
Hwlo.  the  floor  of  whicfc  i«  faunSfy  built  «f  flMiUiiet.  In  order  to 
fecwnte  the  deeompodtion  of  the  iHviRbfldiNnu,  talt  and  magiKtral , 

i.e.  cupriftTou-i  pyntc*  roasted  tii  convert  the  topper  into  soluble 
iul|!h:itc,  which  i=  the  active  agent,  .ire  wurkeii  into  the  wet  pulp 
kprv^d  out  on  the  Hour.  I'bc  amalgamation  proceeds  vcr>'  slowly, 
«•  the  wie  cMraneous  beat  i»  that  of  the  sun.  According  to  Laur 
("  Mdtailurgie  de  I'arxent  au  Mexico,"  Ann.  des  mints,  series  6,  voL 
xx.).  at  Guanaxuato,  Mexico.  92-79  "o  of  the  total  silver  recovered  was 


extracted  after  12  days,  97-55  %  after  25  days,  99-1  %  after  a8  days 
and  100  "„  after  A3  day.s.   The        of  quickiilvor  in  the  pr<H  i-»»  i 
larire.  owiiisr  to  the  formation  erf  caloniel  which  i>  nut  t-ived.  Th' 


of  quifkillvor  in  the  pr<Hi'»»  is 


yield  in  silver  is  low  unlcse  the  ores  arc  exceptionally  frcc-millinj! ; 
the  bullion  produced  is  high-grade,  as  refractory  silver  miner.il^  are 
hardly  attacked.  The  proccs*  i*  suited  to  easy  ores  and  a  ri'^ion 
where  the  cHnMtefewannaad  dry.  and  horse-  or  mule-power,  latxiur 
and  quicksilver  are  cheaper  than  fuel  and  «-ater. 

The  Washoe  \>Tocos?,o[  pan-amalR.imation.  named  from  the  Washoe 
district  in  the  (  iiiteii  St.iti  ^,  in  the  !•.  .uli-u;  r.iw-amalnamation  priMi-ss 
of  the  United  State*,  where  11  wa>  introiiueeil  in  1H61  by  \.  B.  Paul. 
It  finilthll  in  wet-atampinK  coarsely  crushe<l  ore,  scttlic^  the  sands 
■nd  aEnm  produced,  and  grinding  and  amalgamating  them  in 
steam-hcatea  iron  pans  with  or  without  the  use  of  chemicals  (salt 
and  cooper  sulphate).  The  ores  may  contain  a  larrcr  proportion  of 
sulphides  and  complex  >il\er  rnineraUi  than  with  tne  Palio  procest 
and  =tiU  i;ive  a  satii-factor>'  extraction.  They  .ir<-  crushed  lu  cKg-size 
in  a  roclc-breakcr,  and  pulverized  to  pass  a  4i>-mesh  sieve  in  a  Cali- 
fornis  ttamp^tl,  whicn  treats  in  24  hours  about  3  tons  per  -.tamp. 
A  IO-ttM>pmtnttfedbyoneroc1c-hn>aker,  and  discharges  the  liquid 
pulp  into  lo-lis  wooden  setttine  tank*.  9  by  5  by  8  ft.,  the  settled 
contents  of  which  arc  shovelled  out  and  chargtnt  into  the  p.in?.  The 
pan  in  Rcneral  uw  is  the  caniMn.uiun  pan.  It  has  a  flat  c.ist-iron 
boltiiiii,  5  licl  in  ili.iiiK  ii  r,  ..11, 1  ic  Wn  !.li!e5  atxjiit  30  int"hr-.  hi^ili. 
tbt  lower  piirl»  of  which  are  liii<-d  with  ca.st-iron.  In  the  centre  ii  a 
hollow  oooe,  through  which  passes  the  driving  shaft,  geared  from 
below.  This  turns  the  grinding  apparatus  (driver  with  roullcr  "), 
which  can  be  rai.scd  and  lowered.  The  speed  is  6o-i)0  revolutions 
per  minute.  To  the  luiltom  and  muUer  are  altarhi  d  Krinding  platen 
(shtM  -i  ;ind  dies),  which  are  replaced  when  worn;  ami  to  the  sides 
three  v.in,;:-  to  deflect  the  moving  pulp  ti>»ard>  thi'  centre,  and  thus 
establish  the  necessary  pulp  current.  The  lower  tide  of  the  bottom 
haaalaoaatcanKbeat.  A  lo-stamp  mill  has  4-6  pans,  which  receive 
2-ton  charges.  In  working,  the  muller  is  raised  J  in.,  the  pan 
charged  with  water  and  then  with  ore:  the  inuller  is  then  lowereil, 
salt  and  hlue  vitriol  adiied,  the  charge  gr<mml  for  3-4  hours. 
The  pulp  is  heated  with  live  st<  am  to  about  90°  C,  and  kept  at  that 
temperature  b;^-  exhaust  steam  in  the  bottom-chest.  After  grinding, 
the  rouller  ia  raised  and  nuick-.ilvcr  added,  and  the  siK-cr  up  to  81  -04  % 
then  amalgaiiiaied  in  4  hours. 

In  amalgamating  Without  the  use  of  ehemicaU.  finely  divided  iron, 
worn  from  the  shoeii  and  dies  in  the  st.ini|>-mi'l  an'!  the  p.in.  de- 
composes >  ( r.tr^;\  rile  and  arf;entite,  and  the  liberated  silver  is  taken 
up  by  llie  iiuieksilver;  the  process  is  hastened  by  adding  salt, 
\\Tien  salt  and  copper  sulphate  are  added  to  the  charge,  they  form 
sodium  sulphate  and  cupric  chloride,  both  of  which  are  readily 
soluble  in  water.  Cupnc  diloride  acts  upon  areentitc  (AgjS-f 
(■u("l,=2.AgCI-|-CuS).  pioiHtite  (4.^g.AsS,-^4CuCl, -8.\Rfl-t- 
2.-\t;,S-f4CuS-|-2.\»tS,).  pyrargyrite  (2.\g,SbS,-f3fuCl, -r,.\^(l-(- 
3CuS-l-SbjSi),  and  is  also  reduced  to  cuprous  chUiride  \<y  niet.dUe 
iron.  This  salt,  insoluble  in  water  but  snliible  in  britK-,  al«o  acts 
upon  argentite  (.\RtS-^-CuJCIt-■2.^gCI+CuS-f-Cu)  and  pyrargyritc 
(2.\g,SliS,+Cu:C-|.-2.VK("l+AR,S+2.\R4-2CuS+Sb,S,).and  woiild 
give  with  silver  sulphide  in  the  prest'me  of  ciuirk.silver.  tlie  Patio- 
reaction;  metallic  silver.  i  iii)ric  sulphide,  and  men  urous  chloride 
(2.'\KtS-^('u-(  l,-r2Hg-4Ag-i-2CuS-|-HKj(."lf),  but  the  iron  decom- 
poses the  nuicksilvcr  salt,  <«tting  free  the  quicksilver. 

The  amalgamation  is  rapid.  Thus  Austin  found  that  at  the 
Charleatan  inilU.  Arixona,  93-i3%«f  the  total  eilver  recovered  waa 
extracted  after  i  hour,  94-io%  after  » Iwun,  9S-9>  %  after  3  hours, 
and  100%  after  4  hours.  The  loss  in  quicksilver  i«  omall.  as  there  is 
no  chemical  Iom  inherent  in  the  process;  the  yield  is  relatively  hiph. 
but  the  bullion  is  liable  to  1h'  low-grade,  on  account  of  copper  Iwmg 
precipitatix!  and  i«mid>;i>nia;ed. 

When  the  charge  has  been  worked,  the  conteitt»  of  the  [kin  are 
dlKbaind  iota  a  aettler,  in  which  the  amalgam  is  separated  from  the 
■aadl.  It  Im  the  lam^  general  constroction  as  the  pan.  It  is  8  ft.  in 
diameter  and  3  ft.  deep.  The  lxitt<iin,  slightly  conical,  has  a  groove 
iwar  the  circumference  to  catch  the  antaluam,  which  is  withdrawn 
throuRh  .1  discharge-spout  into  a  lx>wl.  In  the  sides  at  dilTerent 
levels  are  three  disiharge-holcs  for  water  and  sand.  The  muller 
reaches  to  within  3  in.  of  the  iHiittim  and  makes  12-15  revolutions 
per  mimitB.  Ia  settling,  the  pulp  is  diluted  by  a  tiDaU  streaRi  of 
waMr,  and  the  ^nncd  pulp  drawn  off .  first  through  the  top  discharge- 
hole  Mid  then  thrrMigh  the  other  two,  the  hottrtm  one  being  ahnut 
8{il.abOVet1ieamalKam.  Settlini;  takes  about  half  the  time  requirr<l 
to  work  a  charge  in  the  pan,  henre  one  si  ttler  sitsts  twn  i«ns.  The 
amalgam  is  dipped  out  fr mi  the  liowl  intu  a  1  anva'  ba^  (the  strainer), 
to  separate  tlie  excess  of  the  quicksilver  from  the  pasty  amalgam. 
wUcn  is  thcnieMrted  and  fuelled*  The  coel  of  tieat  iag  a  ton  01  ore 
inthewcatempirt«CtbeUidtedSutetlemml3toS7.  At 


worlcs  treating  ores  containing  sulphi<lcs  which  do  not  yield  their 
silver  to  quick»ilver,  concentration  apparatus  («ee  URE-DaBatlwe) 
is  inscrtc-d  between  the  stamps  and  the  settling  tanks  to  remove  the 
sulphiiles  w  hich  are  wcrked  by  themi^'lves;  at  other  works  they  are 
rccuvercsl  trum  the  s.iik1s  alter  these  have  left  the  settlers.  In  order 
to  do  away  with  the  hundhng  of  the  wet  pulp,  and  to  obtain  a  higher 
extraction.  M.  P.  Boss  has  modihed  the  ordinary  plant  by  iii  iL-ni.; 
the  pulp  flowing  from  the  stamps  pass  through  a  grinding  pan,  theti 
through  a  series  of  amalgamating  funs  followed  by  a  row  of  settlcia. 

A  2o-stamp  mill  is  .served  In'  12  men  in  24  hours.  The  WaslaM 
prixess  is  independent  of  the  climate,  but  it  re(iuire»  cheap  power 
and  an  abundance  of  water. 

In  the  Caso,  Caldron  or  Hot  p:.s<  -.-  the  pulverized  silver  ore  is 
boiled  in  a  copper-bottomed  »cb>iI,  n  \,it,  first  with  brine  until  the 
silver  has  been  reduced  by  the  cupiKr,  and  then  wiili  quicksilver. 
The  Fondm  is  an  improvement  «n  the  Caco.  Bars  of  copper  draw  n 
over  the  bottom  by  mutes  or  water-power  (like  the  stone  draRs  in  the 
arrastra)  j;rind  off  fine  particles  of  cap|>er.  which  h.i..!en  the  reilm  lion 
of  the  silver  an<l  diminish  the  lormatioii  1  <  .dc.:;i.  1_  In  ih<  Kr'jhnkr 
process  introduced  by  B.  Krohnke  into  C'opiu|>i'i,  Chile,  in  ibdo.  the 
silver  mineral  of  the  pulverized  ore  is  decompoeed  in  a  Te\-alving 
barrel  by  a  hot  sotutioo  of  cupruus  chloride  in  brine  in  thepresence  of 
aiBCor  KadandqiikiuihMr  (eee  B.  KrShoke,  if«lhed«aiir£WnMerMNf 
VM  Bnm,  Stuttgart,  1900). 

Chloriditing  Roasting. — In  a  chloridizing  loaat  ddofine 

produces  its  effect  as  nascent  chlorine  or  gaseous  hydrocMoilc 
acid.  The  le:ii'ing  reaKcnt.s  are  s-ilt  (\a('l).  sulphur  trio.vide 
(SOj,  produced  in  the  roasting'l.  and  steam  (II-..0).  The  decom 
position  of  salt  is  expressed  1)>  ■iNaCl-t-2SO,=  Na:.S(),-|-  SOr-l-  C'lj. 
In  llie  presence  of  water-vapmir  the  following  reaction  take* 
place;  2Naa-fS()j^ H.O  X.uSC,  l-l'Iiri.  .\s  s-m'-e  water- 
vapour  is  always  present,  hydrothiuric  acid  will  invariably  be 
formed  with  the  chloriue.  The  masting  is  carried  on  in  hand 
and  mechanical  reverberator)-  fum.tccs,  and  occasionally  in 
muffle-furnaces.    .\  chloridaiion  of  over  oo°i  silver  i.s  the  rtjle. 

The  European  F::rr,!  ,,t  Frriher^  tin h  ess  consists  in  roastinp  the 
Krciund  ore  with  siilt  which  converts  the  -ilver  sulphide  into  i  liiie 
TIk-  mass,  along  with  ccn.cin  pnifxirtiuns  of  w.itt  r.  .s<  r-ip  iniii  .iiid 
mercury,  is  then  placed  in  barrels,  which  are  made  to  rotate  so  thiit 
the  several  ingredients  are  thorou>;hly  mixed.  The  s,ilt  solution 
dissolves  a  sm.ill  profiorlion  of  chloride,  which  in  thi'^  fom'  i-  quli  kl\ 
reihiceil  by  the  iron  to  the  metallic  st^Ue,  Thi-  solution  and  pre 
cipitation  is  continuous,  and  the  metal  formed  unites  with  the 
mercury  to  form  a  semi-fltiid  amalgam.  The  amalgam  is  prrxned  in 
linen  bags  to  eliminate  a  quantilj-  of  rekilivcly  Mixer-free  liquid 
mercury'  (which  k  Utilised  as  .such  in  siibsif  pii-n  t  opt-rations).  and  the 
rcmainmg  saGd  aanlgllll  is  »ubjecte<l  to  distillation  from  iron  Txv 
tort!<.  This  process  was  perfected  at  Frcilierp,  Saxunv.  but  aban- 
•  loncd  there  in  1856.  In  the  United  States  it  was  u~«d  ijuite  ex- 
tensively in  Colorado  and  Nevada,  but  has  now  Ijein  Ki\eii  up. 
The  mam  reasons  for  this  are  tb.;  length  of  time  requirea  to  finish 
a  charge,  on  account  of  the  absence  of  any  extraneous  source  of  heat, 
and  the  great  care  with  which  operations  have  to  be  carried  out  in 
order  to  obtain  satiafactmy  natHts. 

The  Rffse  Riifr  or  pan-amalganuition  process  consists  in  dry- 
stamping  cnishisl  dried  ore  and  drietl  s;ilt  (si'inrately  or  together), 
chaining  ihem  into  a  roaMing  f  urmire,  and  amalgamating  the  chiori- 
tliaea  ere  iaaa  icon  pan*  The  MAcral  anangcmcat  and  coaetrttclidB 
of  a  mill  rmmMt!  those  of  thewaahoe  praoesa.  The  apparatua  for 
drying  ore  and  salt  varies  greatly,  drying-floors,  dry-kilns  and  con- 
tinuous mechanical  re>-erl>cratory  furnaces  with  stationary'  and  W" 
vnlvinj;  hearths  being  used.  The  general  ronstnirtion  of  the  pan  i« 
the  s.mie  as  in  the  Washoe  process;  the  ^lan.l^,'r^lent.  however, 
differs.  The  steam-chest  is  not  used  to  such  an  extent,  as  the  bottom 
would  be  prematurely  oonadcd;  lesa  wMer  is  asedi  aa  the  1 


prematurely  oonadcd;  lesa  water  is  asedi  ae  the  polp 

would  hecome  too  thin  on  aecoant  of  the  soluble  salts  (sootuni 

rhlorid.-,  sulphate,  &e-)  jioing  into  solution;  and  the  rtsisted  ore  is 
mil  Krounil,  as  the  hot  brine  readily  dissolve*  the  nilver  chlori<le  from 
the  porous  ore.  and  thus  brings  it  into  intimate  contact  with  iron  and 
<|iii  k-ilM  r.  C  hemical  reagents  are  sometimes  added-  lime  or 
sulphuric  .icid,  to  neutralize  an  excess  of  acid  or  alkali;  conpet 
sulphate,  to  form  cuprtni*  chloride  with  sodium  chloride;  andiron 
and  arinc,  to  make  the  galvanic  action  more  energetic  and  reduce  the 
consumption  of  iron.  The  rest  of  the  apparatus  (settler,  retort, 
crucible,  furn.ice)  is  the  same  as  with  the  Washoe  prive.ss.  The 
Ki-esi-  Ri\  er  prcvess  costs  from  h.M  as  much  aRain  to  t  w  ire  as  iniieh  as 
the  WashiH-  prtK-ess, 

The  Framke-Tina  process,  name<l  from  Francke.  German  consul  at 
Bolivia,  and  Una,  the  wooden  vat  in  which  the  process  is  carried  out. 
was  developed  in  Bolivia  for  the  treatment  of  refractrwy  ores  rich  in 
jinr  blende  and  tetrJihedrite  ff.ihl-ore).  The  ore  is  jriven  onlv  a  ftirlial 
chloridi/ing  raist.  on  account  of  the  g.-eat  loss  in  silver  that  would  (u- 
caused  \iv  the  formation  of  zinc  chloride.  The  large  amount  of 
.soluble  sulphates  of  iron  and  eop^ier  formed  in  the  rrtast  is  made  to 
act  upon  salt  charged  in  a  coppcr-bottoRKd  amalgamating  pan;  the 
chlorides  formed  laiih  ia  the  wa^  ~  '      '  — 


ohtainrd  tn  the  fumaee. 
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idtehttUmr-Om  nited  for  imalgBinttinn  c«B»  M  ft  nde, 
be  MMxeiifiilbr  lewhed.  In  leMUag,  the  iilver  on  b  nAjactod 
to  the  acdoD  of  soKcius.  which  diMPlvo  the  ■ilver;  fran  ths 
—'•■*'«"  the  ailver  is  piudpiutedand  oonvnted  into  a  nulMtahle 


The  leading  solvent*  arc  aqueous  solutions  of  thiosulphate?,  un- 
systematically  but  gvncrally  terimii  hyposulphites.  Sodium  chloride, 
cKaractcristic  of  the  Aii^uMin  prtxtiis  in  which  the  ores,  after 
a  chloritlizinK  ni.i^t.  were  i  \tracte<l  with  brine,  .mil  the  silver  pre- 
cipitated by  copper,  has  almost  wholly  fallen  into  dtMiste;  .md 
potasaium  cyanide,  wMell  Ihw  become  a  very  important  tolvent  for 
finely  di%-idcd  gold,  is  ramy  oied  in  leaching  silver  ores.  The  Ufc  of 
sodium  hyposulphite  as  soK-CTt,  and  i«jdium  sulphide  as  precipitant, 
was  propo!>«'<l  in  i84(j  by  Hauch  and  in  by  I'l  ruy,  .ind  pul  into 

practice  in  185S  by  I'atrra  {Potera  process);  cilciuro  hyposulphite 
with  calcium  polyxulphide  was  first  used  by  Kiss  in  iMo  (Kiss 
ptXK-ess,  now  obsolete) ;  aiidium  hyposulphite  with  cnlduin  poly- 
sulphtde  was  adopted  about  I S80  by  O.  Hofnuuui  (JB^mmm  process) ; 
finally,  sodium  hyposulphite  with  cuprous  hypoMilphite  was  first 
applied  l3y  Rusm-II  in  1884,  who  inrhirfitl  in  his  procMS  the  artdula- 
tion  of  ttc  first  w.ish-w.itcr  (to  nculrjli?c  any  harmful  .illuUcve 
reaction),  and  the  scpar.iticm  of  lead  with  sodium  carbonate  from 
the  rilver  solution  previmw  to  prcripitatinj  with  sodium  ■^nljjliidc 
(see  C  A.  Sletcfeldt.  Tht  Liximalion  of  SiherOrtsvith  llyposuiphae 
SuMmU,&C,  New  York.  18S8). 

In  an  pfocesses  the  silver  ore  is  finely  crushed,  usually  by  rolls,  as, 
bccau*e  making  few  fines,  they  leave  the  ore  in  the  best  condition  fur 
leaching.  As  a  rule  the  ore  is  subjc<-te<l  to  a  preliminary  chloridizing 
roast,  though  occasionally  it  may  be  leached  raw.  The  vats  in 
comnion  itie  are  circular  mmden  tmiOa  ft>  in  dianieter  and 
8.9  ft.  deep  if  the  leached  ore  is  to  be  removed  tivduidnf,  5  ft.  if  by 
alMMcHing*  Thw  ha*^*  a  false  bottom,  with  clot  n  or  gravel  filters. 

"ITje  basis  of  the  follr»winj{  outline  is  the  Patera  process.  The  ore, 
supposed  to  have  l>ecn  salt-rtxtsted,  is  charRtrl  Irxi^ly  intn  the 
Icarjfiing  \at  and  trcatetl  with  water  (to  which  sulphuric  .icii!  nr  <:<.\-\i'r 
Miiphate  mav  have  been  added),  to  remove  aoluble  .s.ilts,  whii  h  mi^ht 
later  on  Ik  precipitated  with  the  silver  (base-nvetal  enloiide.s),  or 
overcharge  the  solution  (sodium  chloride  and  stilphate),  or  inti  rfero 
with  the  soK-ent  power  (sodium  sulphate).  The  vat  i';  '^lln!  «:!h 
water  from  above  or  below,  in-  and  <jiit-tVjw  are  then  s-o  ri/^;ul,it<-d  as 
to  keep  the  ore  rovcrcd  with  water.  .'Vny  silver  dis.sol\  cd  b>-  the  firi-t 
wash-water  is  m  nvt  rcd  bv  a  seiwrate  treatment.  After  the  wash- 
water  ha^  been  drainwl  ofT.  the  ore  is  ready  for  the  silver  solvent. 
Tlita  ie  n  aolution  conlatning  up  to  3%  of  sodium  hyposulphite,  of 
which  one  part  dissolves  0-485  part  alvcr  chloride,  equivalent  to 
0-365  part  metallic  silver,  to  form  double  hyposulphites.^  SiUx-r 
arsenate  and  antimoniatc  arc  also  ri'.iilil>  soluble,  metallic  silver 
slightly  s"i,  silver  sulphide  not  at  nil.  (In  the  Russell-process  double 
salf^ :  lN:i:S'  >i  SCutSiOj.  and  8Na»SjO,-3CuiSjO»  the  metallic  silver 
and  silver  »ulptiidc  arc  readily  soluble;  thus  it  supplements  that  of 
PMcfa*) 

After  the  fflver  has  been  dissolved  bj-  percolation,  the  last  of  the 
solvent  still  in  tuninft  with  the  ore  is  replaced  by  a  second  wash- 
water.  Tlic  ii'.M  T  -.iiliiiiiin.  cillLvu-d  in  a  circular  precipitating  yat 
(10  ft.  in  diameter  and  10  ft.  deep),  is  treated  with  sodium  sulphide 
(or  calcium  polysulphide),  unless  sodium  carbooate  wat  lint  addetl  to 
throw  down  any  lead,  present  in  the  ore  as  sulphate,  that  had  Koiie 
into  solution.  Silver  sulphide  falls  out  as  «  Uack  mud,  with  about 
50%  nilvcr,  and  the  aolvent  will  be  rc|(enerated. 

If  tin-  s«.(Ilum  cuprous  hyposulphite  was  u.s*^!  .is  a  solvriit  in 
addiii  111  ilu  .-:n-.]ilc  sijilium  hyposulphite,  cuprous  sulphide  will  tx.- 
prt-c  ipitated  with  the  silver  lulpbidc,  and  the  precipitate  will  be  tA 
lower  grade.  At  some  wgrls  tm  silver  is  precipitated  with  sodium 
sulphide,  and  the  liquor,  after  liavlnR  been  separated  from  the  silver 
ifnlpSfif*.  ia  traated  witit  calcium  polysulphide,  that  by  the  precipi- 
tanmOf  calcium  sttlphate  the  accumulation  of  sodium  sulphate  mas- 
he  preventcil.  The  precipitat«s1  silver  (coi>[>er)  sulphi.tr  is  filiercd, 
dried,  a:id  ui^u.dl)  shipped  to  silv,  rdc.ul  wi  irk-  1  \x  rehncti;  siinie- 
tiracs  il  is  converted  into  metallic  silver  it  the  wurk-s.  The  solution, 
freed  from  silvw,  ia  used  afain  as  advent.  Lixiviation  has  many 
advantages  over  amalgamation.  It  permits  coarser  crushing  of  the 
ore,  the  cost  of  plant  is  lower,  the  power  requinxl  is  nominal,  the  cost 
of  chemicals  is  lower  than  that  of  quicksilver,  less  water  is  lus  .-ss-iry, 
and  the  extraction  i->  ii(ten  higher,  as  silver  arsenate  and  antinioniale 
are  readiK  sijIuIiIl-.  *\v.\-  ihc.  are  not  iksoiniioaed  in  amalgamation. 
On  the  other  hand,  silvci  .md  siUcr  sidphiile  are  readily  amalga- 
mated; and  while  they  arc  not  di'<s<iK  cxJ  in  the  Patera  process,  they 

are  in  tlie  Russell  process. 

Mention  may  be  made  of  the  /.itnutti  process,  introduced  at 
HettaUwll  in  l»4l  for  the  purpose  of  extracting  silver  frt>m  copiK-r 
mattes.  In  principle  it  conjii.sts  in  oxidizing  siKer  sulphide  to  the 
sulphate  which  is  soluble  in  water,  the  silver  being  then  precipitable 
by  metallic  copper.  This  process  when  carefully  carried  out,  esjn-ci- 
ally  as  to  tin  dataJl*  of  the  raaatinc  jpraeeia,  whoidity  the  silver 
sulphide  it  otddiaed.  yields  93%  of  tlw  "flvisr  originally  present. 

EUcirolylic  Meikods.—Cnde  silver  genwilly  QonttinennaU 
amounu  of  copper,  gold,  binnuth,  lead  tad  other  aietab.  To 


eliminate  tliese  impuritiet,  decttolytk  methods  linve  been 
devised;  of  these  that  of  Moebfan  is  tlie  OMat  hnpottant  nad 

will  be  described  in  detail. 

Under  his  earlier  patent  of  1884,  caat  crude  silver  anode  piatca, 
about  i  in.  thick,  and  thin  rolled  siK  cr  ciitbodes,  were  suspended  in  a 
)%,  slightly  acid,  soluti m  ul  s:ls>jr  nitrate  Contained  in  tarred 
w<xx  li-n  tanks.  The  deposit  from  this  aolution  even  with  low  current- 
dcnsities  is  fmiwenileot  and  Hoa  oeNwnt.  and  therefore  during 
elcctrolysit  Wooden  scrapers  aie  sutonatteally  and  intermhtcntly 
passed  over  the  surface  of  the  cathode  to  detacb  the  loone  silver, 
which  falls  into  cloth  trays  at  the  bottom  of  the  tanks.  These  trays 
are  ren'.i)Vt-<4  at  Intcnals,  and  the  silver  washed  and  cast  into  bars, 
whii  h  should  ('(jtitaiii  <iMr  if)  ')",,  of  pure  metal.  1  he  relatively 
cloctro-nceative  character  oi  silver  ensures  that  with  moderate 
cumnt  danaitian  no  metal  (other  than  precious  metnle)  will  Im 
depodtedwidi  it;  hence,  while  the  solution  is  pure  a  cunent-deniity 
of  30  amperes  per  sq.  ft.  of  cathode  may  be  used,  but  as  copper 
acxumuUtes  in  u,  the  current -tlensity  must  be  diminishcxl  to  (say) 
15  to  30  ainrxTe«  |ier  sq.  ft.,  and  a  little  extra  nitric  acid  must  be 
added,  in  order  to  prevent  the  eo-dqxwilion  of  copper.  A  presaure  of 
1  '5  vok  usualh  suffices  when  the  space  between  tnc  electrtide*  is  2  in. 
The  tank.s  were  arranged  in  groups  of  seven  on  the  multiple  system. 

Of  the  metals  present  in  the  anode,  practically  all,  except  gold,  pass 
into  solution,  but,  under  the  right  conditions,  onlv  silver  ^ould 
deposit.  The  whole  of  the  gold  is  recovcrml  as  auiulf  tUaic  in  cloth 
bags  surrounding  the  anodes.  Practical  results  with  a  large  plant 
indicate  an  expenditure  of  I-Sj  electrical  horse-powc  houn  per 
100  oz.  (Troy)  of  refined  ailver.  In  later  installations,  under  the 
i8qS  pntcnt,  the  anodes  are  placed  horizontally  on  a  ]x)rous  tray 
resting  within  the  solution  above  an  endless  silver  band  revolving, 
alwj  horizontally,  over  rollers  i>laced  near  the  ends  of  a  long  fallow 
tank-  The  revolving  band  forms  the  cathoile,  and  at  one  end  makes 
a  rubbing  contact  with  a  travelling  bdt  placed  at  an  anule  so  that 
the  crystals  of  silver  detached  thereby  from  the  cnthOBS  WO  000- 
vcyeit  by  it  from  the  solution  and  deposited  outaidep 

Alloy  scrap  containing  chiefly  capper  with,  say  5  or  6%  of  gold, 
and  other  metals,  and  up  to  40  or  Sp%  of  silver,  is  often  treated 
dectroK  ti<  mIIv.  Obviously,  with  modifications,  the  Moebius  proicss 
could  1h  .ipiilii. Other  systems  have  lx.x-n  devised.  Rorclicrs  uses 
the  alloy,  granulated,  in  an  anode  chamber  separated  from  the 
cathode  cdl  by  a  porous  partition  tlwondi  which  the  cunent.  but 
not  electrolyte,  can  pass  f  rrely .  The  anode  Rttdue  is  collected  in  the 
angular  bottom  of  the  tank,  the  electrolytO  pSSIf  1  from  the  anode 
chamber  to  a  series  of  tanks  in  which  flw  fllOre  electnj-i«rgative 
constituents  (silver,  &c  )  arc  chemically  separated,  and  thence  to  the 
cjitlioili'  chanil^H>r,  tthere  thi'  c<jpfKr  is  deposited  elect rolytkrally, 
thence  it  pa(»e*  again  to  the  anode  chamber  and  so  completes  the 
cychi.  In  one  form  of  the  ai>paratus  a  fatatiag  cathode  is  used. 
Dietiri  has  described  (Z«^JIirT/(/iir£/dHMellMi.,  1849,  vol.  vi.  p.  81) 
the  working  of  his,  s<jmewhat  similar,  process  at  I*foriheim,  where 
al>out  l.^o  th  of  the  alloy  was  iK'ing  treated  b\  it  daily  in  lHqi^.  The 
alloy  is  c-ast  into  anmle  plates  .djuiii  i  in.  thick,  and  placed  in  the 
ano<le  chamber  lieneath  the  cathinlr  ci-ll,  .md  si>p.irated  from  it  by 
linen  cloth.  In  the  upper  compartment  are  two  large  revolving 
horixontal  cathode  cyhnders.  Acidified  copper  nitrate  solution  m 
run  into  this  cell,  copper  is  deposited,  and  the  more  or  le»«  spent 
sohitioci  thin  passes  through  the  linen  partition,  and,  takiny  up 
nict.il  Jnini  the  an<Kies  li\  electrolytic  solution,  is  run  out  of  the 
trough  throuijh  a  series  of  vessels  filled  with  copper  by  which  the 
silver  is  {wecipitatcd  by  simple  exdumge;  aftn*  acidllication  the 
resulting  silver-free  copper  solutkm  is  let  timed  to  the  cathode  cell  far 
the  deposition  of  the  copper,  the  sotaMkia  I 
again  until  tee  Impure  for  use.  ' 

Ckemkally  Pure  Silver.— Even  the  best  "fine"  silver  flC 
commerce  contains  a  few  thousandth-parts  of  copper  or  othMT 
base  metal.  To  produce  perfectly  pure  nn  n.l  the  tisi:a!  method 
is  to  first  prepare  pure  chloride  and  then  to  reduce  '.he  ciiloride 
to  metal.  Thus  may  be  cfleclcd  by  mixing  ih.u  dry  chloride 
with  one-fifth  of  its  weight  of  pure  quicklime  or  onc-lhird  of  its 
weight  of  dry  30<lium  carbonate,  .and  fusing  the  mixture  in  a 
firc-cl.ay  crucible  at  a  bright  red  heal.  In  either  case  we  obtain 
a  regulus  of  silver  lying  utider  a  fused  slag  of  cliioriilc.  The 
fused  metal  is  best  granulated  by  pouring  it  into  a  m;tss  of  cold 
water.  A  convenient  wet  method  for  small  qtuintitie»  is  to  boil 
the  Rccnt^  ftiec^itated  chloride  (which  must  have  be<m 
produced  and  waahed  In  the  cM)  vdih  caustic  soda  and  ju^ 
enough  aniar  to  sadnoa  the  aiivor  oadda  CAftO)  ttanaitorily 
produced.  TheaibarkthbcaaabohtahiBdaaa jdbiiiriicpqp 
heavy  powder,  wMch  la  eaaily  waahed  by  decaatatiini;  but  k 
tends  to  retain  unreduced  cUinide,  vdndi  canbeianoviMl  ooly 
by  fusion  with  carbonate  of  soda. 
Stas  in  his  stoichiometric  determinatioos  < 
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rcdiUf  any  pUtinum  nitrate  that  nuy  be  present  to  metal.  The 
fiMcd  maus  U  disiiotvcd  in  dilute  ammonia  and  dilttlcd  lo  about  6fty 
dines  the  weight  of  the  sJlw  it  contain  ».  The  filtmd  (Uue)  solution 

U  now  mixed  with  an  excels  of  MjUiti(jn  of  ammonium  sulphite,  and 
allowed  to  mand.  Aiicr  iwcnty-foLjr  h  iurs  about  one-haK  of  the 
silvi-r  has  •«<'p4ii.itrtl  oul  in  rryst.ils;  irnni  th^  iiioihtT-liiiiior  the  ro*t 
comc^i  d  u'-i'  jtrnmptly  on  .i[i[ilii-;iiiiin  nl  n  wali-r-lwith  hiMt.  The 
rationale  of  the  process  is  that  the  sulphite  hardly  acts  ujion  the  dii*- 
■olved  oxide  o(  silver,  but  it  reduces  some  of  the  cupric  oxide  to 
cuprou*  oxide,  which  reduces  its  equivalent  of  silver  oxide  to  silver 
and  leformini;  cupric  odde  wfaicb  \>»*»e*  throtigb  the  Mine  cycle. 

AUoyt  of  SOter.—SStvtt  tcadily  alloys  with  taaay  tnetals, 
Md  the  admixture  generally  diHers  in  phyrical  prapcrtiei 
from  the  pure  metal.  Thus  arsenir,  antimony,  biamuth,  tm  or 

7.\nc  rrnricr  the  metal  brilllc,  s<i  ih;it  il  fractures  under  a  die 
or  rulhiiK  mill;  copper,  on  ihc  olher  hiin<J,  iiicrcahcs  its  hanlnes-s, 
makes  il  tougher  and  more  readily  fuiibli  tniL-.equetiil\ 
copper-silver  alloys  receive  extensivr  application  for  coinage 
and  jewelry.  The  coiTi|)i>silion  of  the  alloy  is  .stated  in  terms 
of  its  "  liueneib."  the  propunion  of  siher  in  looo  parts  of  alloy. 
Generally  copper-silver  alloys  iicparatc  inio  t  wo  layer;;  of  different 
composition  on  fusion;  an  exccpiioa  is  the  alloy  A^Cu?, 
InvntJiatedbyA.  I.  F.  Levol,  cotHiiwiKlliig  tp m  Bnciim of  7 lo, 
which  remainetl  perfccily  homogeneous. 

The  extent  to  wiu^h  the  pronertie*  M  silver  are  modified  bv 
addition  of  co|>iht  <lei>i-tiiU  on  the  fineness  of  the  alloy  producea. 
The  addition  of  even  thri-e  part-  'ii  topix  r  to  one  of  silver  dix-s  not 
quite  obliterate  the  whiteness  of  the  noble  metal.  According  to 
Raauincht  tte  fdttiwe  abnuioR  nifiand  by  lUver  oeiw  of  the 
dcimaa  of  fiacwM  iiMwd  b  IdUowa:— 

Fineiwm  ....  91s      79D        900  913 
Abniba .     .     .     .    i       a-j  ^9-$ 
The  tame  lAaumj  catahOshed  the  following  relatiM  betweea  fine- 
new  P  and  apedfe  gnvfty  of  alloys  containing  from  375  to  875  of 
stiver  per  1000:— »p.  er.  =0-001647  ;>+«-H.^-5. 

The  fusing  points  nf  all  ropin-r-nilver  alli>\  ^  !ie-<  Ix-low  that  of  pure 
Copficr;  that  of  British  5t3n<larH  >^iher  is  lower  than  even  that  of 

puteaitvcr. 

Compoundi  of  5ih(r, 

SiUer  furn>.s  oi>e  iHrft'i  tly  characterized  oxide,  AgjO,  frotn  nhich 
is  derived  a  serie*  ol  stable  nalts,  and  probably  veveral  leo*  perfectiv 
known  onus.  _  Artcntic  or  sUvtr  oxide,  AgiO,  is  obtained  as  a  dark 
brown  ;n<ecipitatc  bv'  adding  potash  to  a  solution  of  a  silver  salt; 
on  drviiiR  at  60 '-(Jo  it  Ixxromcs  almost  black.  It  is  also  obtained  by 
diRcsting  freshly  iiretijiilaleil  silver  ihloriiic  wiih  potash.  It  i« 
sparingly  soluble  in  water  (one  part  in  3000);  and  the  moist  o.xiile 
frequently  behaves  as  the  hydroxide,  AgOH.  i.(.  it  converts  alk.l 
haloids  into  alcohob.  It  begins  to  decompose  into  silver  and  oxygen 
■t  aso*«  Sitm  pnwtU*,  AgO.  appears  under  certain  oomlitioas  as 
minute  octalwdra  when  a  solution  of  silver  nitrate  is  dcctrolyBed,  or 
as  an  amorphous  cnt^t  in  the  electrolysis  of  dilute  sulphuric  add 
between  silver  elet  tr.wles.  It  readily  decompiws  into  silver  ami 
oxygen.  It  di&«jlves  in  ammonia  with  the  liberaiion  of  nitrogen 
and  the  formation  of  silver  oxide,  AmO^  and  in_  sulphuric  acid 
forming  a  fairly  stable  dark  green  liouidiriiich,  on  dilution,  Eives  off 
oxygen  and  forms  silver  sulphate.  It  is  doubtful  whether  the  pure 
compound  ha*  IMMI  olKuned.  The  compound  obtiitned  from  »i1ver 
nitrate  always  contains  nitroijen;  it  appears  (o  have  the  constant 
composition  AgrNOi  ,  am!  li  i'-  been  named  silver  peroxy nitrate. 
Similarly  the  sulphate  yields  SAkiUi,  2AgiSUt.  silver  pcroxysulpiutc, 
and  the  fluoride  the  peroocyfluoridea  Ag»FAs.  Agil^.  The 
aetquioaide,  Ag40k  is  supposed  to  be  formed  when  ^ver  peroxide  is 
treated  with  amnvotua  (Wat«on,  Jour.  Chtm.  So(.,  1906. 89,  p.  578). 

5ifwr  tUoride.  AgCl,  constitutes  the  mineral  cerarKyrite  or  horn 
silver;  mixei!  with  clay  it  is  the  butter-milk  ore  of  the  German 
mir.rr^  K.iil .  i.iim-^  f  ir  it  arc  Lac  arf,enli  and  Luna  cornta,  the  first 
referring  lo  its  form  when  freshly  precipitated,  the  latter  to  its  ap- 
peaninoe  after  funon.    it  is  rMujity  obuuMd  aa  a  white  curdy 

rrecipitate  by  adding  a  solution  of  a  chloride  to  a  soluble  silver  s^ilt. 
(  i*  almost  insoluble  in  water,  solnbic  in  50,000  parts  of  nitric  acid, 
and  more  soluble  in  strong  hydroc  hloric  acid  and  solutions  of  alkaline 
chlorides.  It  riMdily  dis*iilves  in  ammonia,  the  solution,  on  evapora- 
tion, yielding  rhombic  crystals  of  2.\gt MiNHi;  it  al.so  ili.s-volves  in 
sodium  thiosulphatc  and  potassiiun  cyanide  solutions.  On  e.x|K>sure 
to  light  it  rapMiy  dariiena.  a  iMhaviour  utiliaed  in  photography  (^.r.). 
Abncy  and  Baker  have  nown  tliat  the  pure  drv-  chloride  does  not 

blacken  when  cxp"*e«l  in  a  vacuous  tuW  to  Tuhi,  and  that  the 
blackening  is  due  to  absorption  of  oxygen  ao oinp.mifil  lt\  .1  ios-  (jt 
cUorinr.  Hydrogen  peroxide  is  .ilso  formetl.  It  melts  at  about 
460*  to  .1  <  jear  yellow  luiuid.  which,  on  ciRiling,  solidifies  to  a  trans- 
lucent resinous  ma-W-  It  is  reduced  to  metallic  silver  b>r  certain 
metals— zinc,  iron,  &c. — in  the  presence  of  water,  by  fusion  with 
alkaline  carbonatcsor  cyaiddeii  by  beating  in  a  current  of  hydrooen, 
or  by  dimlion  with  atranf  potash  aoluuon,  or  with  nataaMum 
caifaMiMe  Md  gnpe  aniw.  jWMr  tnmUih  AcBr,  CBMtfottea  the 


(Mineral  bromargyrite  or  bromyrite,  found  in  Meiieo  aad  Chile.  It 
is  obtained  as  a  yellowish  white  precipitate  by  mlxii^  aolatioaa  of  • 

bromide  and  a  silver  salt.   It  is  very  slightly  soluble  in  nitric  add, 

and  less  soluble  in  ammonia  than  the  chloride.  It  melt*  at  417*, 
and  darkens  on  ex|K>sure  to  .lir.  The  minerals  emlxrfite,  n>ega- 
fjinmite  antl  microhnimite,  rxcurrirt^  in  ("fiilr  .irt.-  v.iriablc  mixtures 
of  tfie  I  filoridr  and  bromide.  Silxrr  }'-niiiic  .A^,'!,  iK.nr>  lti  l  .iiiirt-as 
the  mineral  iodargyrilc  or  iodxnte,  formmg  hexagonal  cryal.da.  or 
yellowish  green  plates.  It  is  obtained  as  a  light  yellow  powder  by 
dissolving  the  metal  in  hydriodic  acid,  or  by  preiipitating  a  silver 
salt  with  a  Milchle  iiKlide.  It  is  very  >liv;lulv  soluble  in  acids  and 
aminoiii.i,  .iml  .ilim:si  insoluble  in  alU.dine  chlorides;  potassium 
io<li'le,  however,  di>-^il\es  it  to  form  Agl-KI.  Silver  iodide  is 
dimorphous;  at  ordinary  temperatures  trie  stable  forn>  is  ln;x.i- 
gonal;  on  heating  to  about  138  the  colour  chaiigeji  from  divp  yelluw 
to  yellowisJi-white  with  the  fornuulon  of  cubic  crystals.  Silvtr 
fluotidt,  AgF,  is  obtained  as  qu.idrutic  <«  taheJra,  with  one  molecule 
(if  w.ilrr.  bv  di-sMilvinj;  the  oxiile  or  i  .irlvmate  in  h\ <lrofluoric  .icid. 
It  is  deliqn<-j  ent,  .md  dis-<il\ e*  in  half  it-,  WLiijh'.  ul  w.m  r  In  lotni  .1 
strongly  alkaline  liquid.  It  is  not  dccuinrMsed  by  suiilighl.  It  melts 
At  f45  ond.  on  oooUng,  forms  a  yellow  trantparvnt  mass.  In 
addition  to  the  salts  described  above  there  exist  sub-salts.  SUitr 
nitrate,  A^NOi,  one  of  (he  most  impon.int  silver  salts,  is  obtained  by 
diMOlvlng  the  metal  in  moderately  dilute  ni:ric  acid;  on  evaporation 
it  separates  in  the  anhvdrous  form  as  nilourlcsa  tridinic  pUte*.  It 
dissolves  in  water,  alcohol  and  ether.  It  slams  the  ■•kin  and  hair 
Mack:  an  ethereal  solution  having  been  employed  as  a  dye  for  the 
hair.  Mixed  with  giMi  amble  it  KMrmt  a  numing  init  Dor  linen.  It 
fttwt  at  aiB*:  and  when  cast  fai  quffl-ltloe  mouMs.  it  constitutes  the 
lunar  caustic  of  medicine,  principally  used  as  a  cauterizing  agent, 

,Si7ivr  sulphide,  AgtS,  constitutes  the  mineral  argent  ile  or  silver 
glance,  and  may  be  obtaiived  by  heating  silver  with  sulphur,  or  by 
pn-i  :|niaiing  a  alver  salt  with  iwdidiurelted  hydrogen.  Thus  ob- 
laiiKtl  il  is  a  bniwniiih  solid,  which  readily  fuses  and  resolidifies  to  a 
toft  leaden -grey  mass.  It  forms  with  silver  nitrate  the  ydlowith 
green  solid,  AgiS  AgNOi.  and  with  silver  sulphate  the  oranfe^wd 
powder,  AgiS-.\R,S04.  Silver  suJphate,  .-VgiSO,,  i»  oblaini-<l  as  white 
crystals.  sparingK  soluble  in  water,  by  dissolving  the  metal  in  strong 
sulphuric  acid,  sulphur  dioxide  lieing  evolved,  or  by  adding  strong 
sulphuric  acid  to  .1  ^  ihit  im  of  the  nitrate.  It  combines  with  ammonia 
to  form  the  reailily  soluble  2NHi-.'\|^SO<.  SUitr  uUnide.  ^\giSc, 
rctemUes  tlie  sulphide.  It  occurs  m  the  miacnla  aaumani^ 
PfaSe-Ac^,  and  cukairitc,  Ax,Se-Ca&.  The  UOwnie,  AgtTs. 
occurs  in  naturv  as  the  mim  ral  hes>site. 

Fuiminating  iUirr  is  an  i  \:i!-iinl\  i  l  i..-  M.nlc  [x)wdcr,  first 
obtained  in  by  Bert  helot,  who  ac  le<l  with  ammonia  on  silver 
oxide  (prepared  by  adding  lime  water  to  a  silver  solution).  When  dry 
it  explodes  even  on  touching  with  a  feather.  It  appears  to  be  silver 
nitride  .\g)N,  but  it  usually  contains  free  silver  and  sometimes 
hyiirogen.  It  is  to  be  distinguished  from  silver  fulminate  (sec 
rri.«iNic  .Xi  in).  The  nitride  .'VgN'j.  silver  aioimidc  (g.r.),  is  ^so 
highly  explosive. 

Sec  J.  Vcfxry.Melallurgy  0/  SUver  and  Gold  (London.  18S0),  part  L; 
T.  Egleataa,  The  MtloUma  tf  SSmr,  Gold  and  Mercury  (New  York, 
1887-1890),  part  i.;  M.  EuaW,  Tke  MetaUurty  a/  .^tfiwr  (London, 
l8qi):  H.  F.  Collins,  The  Mrlaiturey  of  Lead  and  Sihtr  (London, 
1900).  (wi  ii.:  II.  O.  Hofman,  HydtometaHurgy  of  Siktr  (1907): 
C  Schoabd.  MetaUurgy,  tran>late<l  by  H.  Louis,  and  ad.  vioL  i. 
(1905). 

U edit  iml  Use. 

Two  salts  of  silver  are  used  in  the  British  phumaeaiioela. 
(t)  ^gaUi  nUns  (United  Sutcs  ud  Biitiib  phanamopaeia), 
taw  cantic,  lacoinpadble  whh  alkalis,  dttoddca,  acids,  except 
nhric  aad  acetic,  potassium  iodide  and  anenical  sdntimia. 
From  tlie  nhnte  are  made  (a)  argetOi  nAw  Mwrala,  touiJieiied 
caustic,  containing  iq  parts  of  silver  nitrate  and  one  potassium 
nitrate  fused  together  into  cylindrical  rods;  (b)  Arnenli  nitras 
mj/i'c.j/wr,  mitigated  caustic,  in  which  i  part  of  silver  nitrate 
aiid  J  parts  of  potassium  nitrate  are  fused  together  into  rods 
or  coius.  (:)  .!ri;cj;.';  oxidum,  incompatible  with  chlorides, 
organic  substances,  piienol,  creo.sole,  &c  ,  with  which  it  forms 
explosive  compounds 

Therapeutirs. — Externally  the  nitrate  has  a  caustic  action,  d<^ 
stroying  the  superficial  tissues  and  separating  the  part  .icte<l  on  as  a 
slough.  Its  action  is  limited.  It  may  he  employe*!  tcj  destroy  warts 
or  small  growths.  t<i  reduce  exuberant  granulations  or  it  may  be 
applie<l  to  bites.  In  granular  lids  and  various  forms  of  ophthalmia 
s,)lii»inn=  <if  iilver  nitrate  (  J  Krs.  to  I  fl  i<7.)  .ire  employed.  A  I  °i 
il'.ji ii i- .i]-.<i  .1^  .1  prnj>hv  l.ici ik'  for  "phrh.ibnt.i  msfnatorum. 

The  elTi-i  t.'-  of  the  nitrate  being  both  asrrin>;ent  .mil  stimulating  as 
well  as  b,K-terindal,  solutions  of  il  an-  used  1^^  paint  indolent  ulcers, 
and  in  chronic  pharyngitis  or  laryngitis.  Salts  of  silver  are  most 
useful  as  an  injection  in  subacute  and  chronic  gDoarrhoca.  either  the 
nitrate  (1  to  5%  solution)  being  cmploved,  or  pralarBol.  which  is  a 
pnitdd  cooiMNind  oontauunc  8%  m  siWer  aitntc,  is  used  in  i% 
sdutfami  they  also  benefit  »  teueonhoca.   In  pmritna  of  tlie 
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vulva  and  anus  a  weak  solution  of  silver  nitrate  will  relieve  the  itching, 
aad  ftroog  aolutioiw  Minted  round  the  bAae  of  a  boil  at  the  beginning 
will  abort  its  formation.  Intcmatiy  the  nitrate  has  been  uaed  in  the 
Ueatment  of  gastric  ulcer,  in  ulcerative  conditions  of  the  intestine 
and  in  chronic  dy«-ntcr>-.  For  the  intestinal  conditions  It  must  either 
be  eiven  in  a  krr\f in-nt  itr'l  pill  or  injcrtc<l  hi?h  up  into  the  rwtum. 
Thi'  "Mil-  h.ir  \\:'u  .'iiiU  pty  .iivi  chiirc*.    Nitrate  of  silvi-r 

is  eliniinatifi  from  the  system  very'  slowly  and  the  objt-ction  to  its 
employment  oontinuoudy  as  a  drug  is  that  it  is  depnsitf-i!  in  th<? 
CiMues  causing  crgyria,  chronic  silver  poisoning,  of  which  the  most 
prominent  symptom  is  dark  slate-blue  colour  of  the  lips,  cheeks,  gums 
and  later  of  the  skin. 

Taken  in  larpe  i1om-s  nitrate  of  silver  is  a  powerful  poison,  Musing 
violent  abdominal  pain,  \*omiiins  and  di.'jrrhoea  wifn  the  dpvelo)>- 
ment  of  ^;istrf>  cntfritis.  In  -ii^me  case*  nervou"  •'yiii|itr,ms  anil 
delirium  sufx-n.  cue.  The  treatment  consists  in  the  u-c  :0  ■luiir.ns  of 
common  salt,  followed  by  copious  draughts  ol  milk  or  white  of  egK 
and  wator  or  mp  la  maMr.  m  order  to  dilute  tiiepoiion  aad  protect 
tlw  amooin  nmnbaam  tS  Urn  oesophagus  and  itwnach  fiwn  its 
sctioii« 

taVBrm. «  Haall  active  taicctt  totalled  fivm  tt»  ittwry 
glitter  of  the  scales  covering  the  body.  It  Is  less  than  half  an 
inch  long  and  is  found  tn  damp  comers  or  amongst  books  and 

[>:i|iers  in  houses.  .Mthough  accredited  with  (!e>troy;ng  paper 
and  linen,  it  probably  feeds  only  on  farinaceous  or  siiccharine 
habitant ei.  SLienlilically  it  is  known  as  Ltpisma  sadluirina  and 
belongs  lo  the  sub-order  Thysanura  of  the  order  Aptera. 

SILVBRIUS,  pope  from  June  5j6  to  March  537,  successor 
of  Pope  Agapctus  I.,  was  a  legitimate  son  of  Pope  tiormisdas, 
bom  before  his  father  entered  the  priesthood.  He  was  conse- 
cnUed  on  the  8th  of  June  536,  having  purchased  his  elevation 
from  the  Gothic  king  Theodotus.  Six  months  afterwards 
(Dec  9}  he  was  one  of  those  who  adnittcd  BeUiaritis  into  the 
dty.  lie  opposed  the  lesloiMion  of  the  patiiaicfa  Anthinua, 
whom  Agi^iis  had  deposed,  aad  thma  brought  upon  himself 
the  hatred  of  Ikeodora.  who  de^ed  to  sec  Vigilius  made  pope. 
\\c  -.v.L-  Iciwaed  accordingly  by  Bcliii.irius  in  March  537  on  a 
aiarne  o(  treasonable  correspondence  with  the  Goths,  .ind 
degraded  to  the  rank  of  monk.  He  went  to  ronst.inlinople, 
and  Justinian,  who  entcrt.ained  his  complaint,  sent  him  back 
to  Rome,  but  Vigilius  w.is  ultimately  able  to  banish  his  rival 
to  PanHataria,  where  the  rest  of  his  life  was  spent  in  obscurity. 
The  dMv  of  his  death  is  unknown. 

SILVES,  a  city  of  S.  Portugal,  in  the  district  of  Faro  (formerly 
the  province  uf  Alguve);  on  the  light  bank  of  the  river  Silves 
at  the  head  of  iu  estnaiy,  and  |o  m.  W.N.W.  of  Faio.  Pop. 
(1900)9687.  SUvesfeannDundedhyliMridiwailsaiMldonnn- 
ated  by  a  Mooriih  eaatle.  It  has  a  fine  GetHc  cihtnch.  It  has 
nanufacttiTes  of  corks  and  soap;  and  exports  com,  vegetables 
and  fruits.  Large  numbers  of  pigs  are  bred,  .md  fishing  is  carried 
on  In  the  river  and  at  sc.^.  Alphonso  III.  (i2io-ia4B)  wrested 
Silves  from  the  Moors. 

SILVESTER,  the  name  of  three  popes. 

Slt,\  i  sTKR  I.,  bi.shop  of  Rome  from  January  ;i4  to  Deteni'n: 
J35,  succeeded  Melcfadades  and  was  followed  by  Marcus,  Thu 
socoonts  of  his  papacy  preserved  in  the  Lihfr  pntiiiticulis  arc 
little  else  than  a  record  of  the  gifts  said  to  have  been  conferred 
en  the  Roman  church  by  Consiantinc  the  Great.  He  was 
tfTfttfftt^  at  the  ooundl  of  Nice.  The  atoiy  of  his  having 
baptlasd  OonntaBliU'  is  fmo  fictioiii  an  slmest  contenposaty 
evkkoee  ahowf  the  cnpenr  to  have  recetved  tUs  rite  near 
NkoiBe(&attheltambi#Ettsebius,bishopofthatd(3r.  Accord- 
ing to  Ddllinger,  the  entire  legend,  with  all  its  details  of  the 
leprtysy  and  the  proposed  hath  of  blood,  cannot  ha\x"  heea  com- 
posed later  than  the  close  of  the  5th  century  (i  f.  Duchesne,  the 
Liher  pntitifical'n.  i.  too).  The  so-ca!leil  [Xiiuilioit  of  Consiaxtine 
was  long  apo  shown  ;o  be  spuriou.s,  luu  the  docunu'lit  is  of 
»er>'  considerable  anti<iuily  and,  in  DftUinger's  opinion,  was 
brgcd  in  Rome  between  75*  and  777.  It  was  certainly  known 
to  Pope  .\drian  in  778,  and  was  Inserted  in  the  .false  decretals 
towards  the  middle  of  the  next  century. 

SiLVEsm  II.,  pope  from  999  till  1003,  and  previously 
toons,  twder  hia  Christian  name  of  Ocrbert,  iint  as  a  teacher 
asid  afterwards  as  amhUshflp  socccsrively  of  Rdms and  Raven na , 
was  an  Aquitanian  hy  birth,  and  was  i^tuatcd  at  the  abbey  of 
St  Gerald  in  Avtillac  HeceheasemstohavebadGeiahlforhis 
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abbot  and  Raymond  for  his  instructor,  both  of  whom  wtn 
among  the  n>ast  trasted  cowespemdents  of  his  later  Hfe.  Ftaas 
Anriilac  whik  yet  a  yowng  man  (eMusnw),  he  was  tahen  to 
the  SpanidiinaiGh  hy  "  Bendl,  dnhe  ofnther  Spefn,"  ptosecnt- 
ing  his  studtSL  Boinll  entrusted  Urn  to  the  care  of  a  Bishop 
Hat  to,  under  whose  instruction  Gerbert  made  great  progieaa  in 
mathematics.  In  '.his  duke  we  may  certainly  recognize  Borcl, 
who,  according  tu  the  Spanish  chroniclers,  was  count  of  Barcelona 
from  067  to  00  ^,  while  the  bishop  may  probably  be  identified  with 
Hatto,  bishop  of  \  ich  or  Ausona  from  about  q6o  to  071  or  972. 
In  company  with  his  two  patrons  Gerbert  visited  Rome,  where 
the  pope,  hearing  of  his  proficiency  in  music  and  astronomy, 
induced  him  to  remain  in  Italy,  and  introduced  him  to  the 
emperor  Otto  I.  A  papal  diploma,  still  extant,  shows  that 
Count  Bosd  aad  Biriiop  Octo  or  Otho  of  Ausooa  were  at  Rone 
la  Jaaumy  971,  and,  as  all  the  other  indiratinna  pofant  to  a 
cocre^wHng  year,  enables  us  to  fa  the  chroaotogy  a<  Gerbgt*s 
latsrUfe 

When  brought  before  the  emperor,  Gerbert  admitted  his  skill 

in  all  branches  of  the  quadrivium,  but  lamented  his  comparative 
ignorance  of  lofpc.  Eager  to  supply  this  deficiency  he  followed 
Lothair's  ambassador  (Jernianui.  archdeacon  of  Reims,  to  that 
city,  for  the  sake  of  studying  under  so  famous  a  dialectician  in 
the  episcopal  schools  which  were  risirji;  ir.iu  reputation  under 
Archbishop  Adalbeio  (odQ-^iig).  So  promising  a  scholar  soon 
attracted  the  attention  of  Adalbero  himself,  and  Gerbert  was 
speedily  invited  to  exchange  his  position  of  learner  for  that  of 
teadicr.  At  Reims  he  seems  to  have  studied  and  lectured  for 
naay  yean,  having  smnmgrt  hiapupils  Hugh  Capet's  son  Kobert, 
aftermnds  Ung  oC  Fiance,  and  Richer,  to  wmw  Ustaiy  w« 
owe  almost  every  detail  of  his  master's  ouigr  Htk..  Aeealding  to 
this  writer  Gerbcrt's  faune  began  to  spread  over  Gaul,  Gemaqy 
and  Italy,  till  it  roused  the  envy  of  Otric  of  Saxony,  in  whom 
we  may  recognize  Ociricus  ol  Magdeburg,  the  favourite  scholar 
of  Otto  1.,  and.  in  earlier  days,  the  instructor  of  St  .XdallHsrt, 
the  apostle  of  the  Bohemians.  Otric,  suspecting  that  (lerbert 
erred  in  his  cl.issitication  of  :he  .sciences,  s<-nt  oiii-  o;  his  ov. n 
pupils  to  Reims  to  take  notes  of  his  lectures,  and,  finding  his 
suspicions  correct,  accused  him  of  his  error  before  Otto  IL 
The  emperor,'  to  whom  Gerbert  was  wcU  known,  appointed  a 
time  for  the  two  pUloaophers  to  argue  befoie  hun;  and  SUmt 
has  left  a  hf  aocomt  of  this  dialecticat  touma—nt  at  Bavwa. 
which  lasted  out  a  whole  day  and  was  only  terminated  at  the 
inapeiial  biddbg;  The  date  of  tUs  oontioveiiy  seems  to  have 
been  ahoot  Christmas  980,  and  it  was  probably  followed  hy 
Otric's  death,  on  the  ist  of  October  oSi. 

It  must  have  been  about  this  time  that  (;erl)ert  received  the 
great  abbey  of  Bobbio  from  the  cm|H:ror.  That  it  was  Otto  II.. 
anrl  not,  as  formerly  supposed.  Otto  I.,  who  gave  him  this 
beiielice,  seems  evident  iroin  a  diploma  quoted  by  Mabillon 
{Annates,  iv.  121).  Richer,  however,  makes  no  mention  of  this 
event;  and  it  is  only  from  allusions  in  Gerbert's  letters  that  wc 
learn  how  the  new  abbot's  attempts  to  enforce  his  dues  waked  a 
spirit  of  discontent  which  at  last  drove  him  in  November  981$ 
to  take  refuge  with  his  old  patron  Adalbero.  It  was  to  no 
purpose  that  heappeaisd  to  the  emperor  end  empress  for  restitu- 
tion or  fsdiess;  and  h  was  peAi^  the  hope  of  enorting  his 
rctppoiatment  to  Bobbio,  as  a  reward  te  his  services  to  the 
imperial  cause,  that  changed  the  studious  schoUr  of  Reims  into 
the  wily  secretary  of  Adalbero.  Otto  II.  died  in  December  083. 
leaving  the  empire  lo  his  ii'.fani  heir  Otto  III.  Ixirh.iir.  kir.p  of 
the  west  Franks,  claimed  the  guardianship,  and  aH:niple<i  to 
make  use  of  his  position  to  serve  his  own  purposes  in  Ix)rraine, 
which  would  in  all  probability  have  been  lost  to  the  empire  but 
for  the  efiforts  of  Adalbero  and  Gerbert.  Gerbert's  policy  is  to 
be  identified  with  that  of  his  metropolitaa,  and  was  strongly 
influenced  by  gratitude  te  the  bco^ts  that  he  had  received 
from  the  hzst  two  Ottos, 

Aooordbg  to  H.  Oierfsti  aroafBnient  of  the  letters,  Gerbert 
was  at  Maatoa  and  Rome  in  gSs.  Then  ioilowvd  the  death  of 
Lothair  (2nd  of  March  986)  and  of  Louis  V.,  the  Isst  CaroUnghn 
king,  in  May  987.  Later  on  in  the  same  year  Adalbero  cxowaed 
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Hugh  Capet  (isi  June)  and  his  son  Robert  usih  Dcitmtitri.  j 
Such  was  the  power  of  Adalbero  and  Gcrbcrt  in  those  days  that  ] 
it  was  said  their  influence  alone  sufliced  to  make  and  unmake 
kiii;;s.  The  archbishop  died  on  the  ijrd  of  Ja:iuar>'  980,  having, 
accorditig  to  his  secretary's  account,  designated  Gerbert  his 
successor.  Notwithstanding  thus,  the  influence  of  the  empress 
Theophana,  mother  of  Otto  III.,  secured  the  appoinUnent  for 
Araulf, a  bastard  son  of  Lothair.  The  new  prelate  tO(A  the  oath 
of  itaky  to  Hugh  Capot  and  persuaded  Gerbert  to  ranain  with 
him.  When  Chailn  of  Lorraine,  Amulf's  uncle,  and  the  ton  of 
Looit  IV.  D'OwtKnur,  nipriaed  Rdina  hi  the  Mitiiiiai  of  the 
nine  year,  Gerbert  fall  into  hit  hands  and  for  a  time  oantmned 
to  serve  Amulf,  vdw  had  gone  over  to  his  uncle's  side.  He 
had,  however,  retiuned  to  hfa  allegianoe  to  the  house  of  Capet 
before  the  fall  of  Laon  placed  both  Amulf  and  Charles  at  the 
mercy  of  the  French  king  (March  wi).  Then  followed  the  council 
of  St  Basle,  near  Reims,  at  which  Amulf  confessed  hLs  treason 
uiid  was  degraded  from  his  ofike  (t7th  June  991).  In  return 
for  his  serrioot  G«taeit  ma  elected  to  moceed  the  depoeed 
bishop. 

The  episcopate  of  the  new  metropolitan  was  marked  b>'  a 
vigour  and  activity  that  were  felt  not  merely  in  his  own  diocese, 
hut  aa  far  as  Tours,  Orleans  and  Paris.  Meanwhile  the  friends 
of  Araulf  appealer)  to  Rome,  and  a  papal  legate  was  sent  to 
iavestigate  the  question.  .\s  yet  Hugh  Capet  maintained  the 
CBOie  of  his  nominee  and  forbade  the  pieUtea  of  hit  kincdom 
to  be  pteient  at  the  council  of  MouHn,  aear  Sedan  Quae  a,  995) . 
Wonriihatandhn  tUs  pnUbftion  GeclMCt  eppeend  in  hb  own 
behalf.  Ceondl  eeeme  to  hawe  CnBoirad  araiidl,  bvt  irhh 
tmoartafai  resulta.  At  last  Hugh  Capet  died  in  996,  and,  shortly 
after,  his  son  Robert  married  Bertha,  the  widow  of  Odo,  count  of 
Blois.  The  pope  condemned  this  murriaKe  as  adulterous;  and 
Abbo  of  FIcury,  who  visited  Rome  shurtly  after  Gregory  V.'s 
accession,  is  said  to  have  procured  the  restoration  of  .\mulf  at 
the  new  ponli&'s  demand.  We  may  surmise  that  Gerbert  left 
France  towards  the  end  ui  905,  as  he  was  present  at  Oiii>  III.'s 
coronation  at  Rome  on  the  21st  of  May  q<36.  Somewhat  later  he 
became  Olto's  instructor  in  arithmetic,  and  had  been  appointed 
archbishop  of  Ravenna  before  May  998.  Early  in  the  next  year 
he  was  elected  pope  (.April  goo),  and  took  the  title  of  Silvester  II. 
In  this  rapacity  Gerbert  showed  the  same  energy  that  had 
characterized  his  former  life.  He  is  generally  credited  with 
having  foetcfcd  the  iptendid  vision  of  a  lestoved  empire  that  now 
bevni  to  fiD  the  Imaghiatloo  of  the  young  empeeor,  who  is  said 
to  ham  coBfinaed  die  papal  daima  lo  eight  eovBtke'  ia  the 
Aaoooa  Biaidk  Writing  ht  the  mane  of  the  deeohteduHch  at 
Jeniaakm  ho  aoondod  the  first  trumpot-call  «t  the  cniiadea, 
though  almoat  a  centiury  was  to  pass  away  before  his  note  was 
repeated  by  Peter  the  Hermit  and  Urban  II.' 

Nor  did  Silvester  II.  confine  hiirwclf  to  plans  on  a  large  scale. 
He  is  al^>  fi>i;nil  cotifiritiing  his  old  rival  Amulf  in  the  see  of 
Reims;  sur;;iiioriiiLg  Adalbero  or  A«?lmus  of  Ijion  to  Rome  to 
answer  for  his  rrimcs;  judging  between  the  archbishop  of  Mainz 
and  the  bi^^hop  of  Hildc-sheim;  besic^'ing  the  revollc-d  touTi  of 
Ceserui;  niiiv;tng  the  Count  nf  A:i^i>ule[ne  into  prison  for  an 
offence  against  a  bishop;  confirming  the  privileges  of  Fulda 
abbey;  granting  charters  to  bishoprics  far  away  on  the  Spanish 
mark;  and,  on  the  eastern  borders  of  the  empire,  erecting  Prague 
as  the  seat  of  an  archbishopric  for  the  Slavs.  More  remarkable 
than  all  his  other  acts  is  his  letter  to  St  Stephen,  kmg 
of  Himgafyi  to  wiiom  he  sent  a  golden  otMRi,  and  wiioee  Ung- 
dom  he  asoepied  aa  a  icf  of  the  Holy  See.  It  omit,  however, 
he  mnaiked  that  the  gemdoenseB  of  tUs  letter,  la  lAtdi  Colbert 
to  some  extent  foreshadows  the  temporal  dahas  of  HiM^rand 
and  Innocent  HI.,  has  been  hotly  contested,  and  that  the  original 
document  has  long  been  lost.  All  Gerbert's  dreams  for  the 
advancement  of  church  and  empire  were  cut  .short  by  the  death 
of  Otto  III.,  on  the  4th  of  Fcbruar\'  1002;  and  this  event  was 
followc<l  a  year  later  by  the  death  of  the  pope  himself,  which  took 
place  on  the  t  sthof  May  1003.  Hiabody  waa  buried  in  the  church 

■  This  tetter,  even  If  spmioas  ee  now  snapectcd,  ia  found  in  the 
t  ith-oentury  Leiden  MS.,  and  is  therefore  anterior  to  the  lint  crusade. 


Ill  Si  Johf.  Uiteran,  where  his  lonib  and  inscription  arc  still  to 

be  seen. 

A  few  words  muat  be  devoted  to  Silvenier  11.  as  regards  hii>  attitude 
to  the  Church  of  Rome  and  the  Irarnini;  uf  his  age.  He  ba»  left  i:s 
two  detailed  accounts  of  the  jiruceediiiK^  uf  the  council  of  St  Ud>lc; 
and,  dopite  hi*  reticence,  it  i»  impowibk-  lu  <l>jiibt  that  he  was  tfat 
movin|{  spirit  in  Amulf's  depositioa.  On  the  v'rj.ik-  it  may  be  taid 
th,it  his  position  in  this  question  as  to  the  rights  lA  thi  |>.iji.il  see  over 
foreign  mctro(X)lilana  rc-aembled  that  ui  hi»  iire<Jcccss<)r 
Hincmar,  to  wboee  authority  be  consianUy  appeals.  But  he  is  rather 
the  prariiawl  dahaier  who  fnU  adaiit  Ueoppooett'a  nrinctples  for  the 
mooient  whan  he  aBH  ilia  way  to  moulding  them  to  hiaom-n  purpoKs, 
than  the  philosophical  atateaman  who  has  formulatnl  a  theory  from 
whose  terms  he  will  not  move.  RouKhly  skrt(he<l,  hh  argument  is 
as  follows.  RonR'  is  indet-d  to  tic  h<ii)i)un-<l  as  the  mother  of  the 
churches;  nor  would  Gerbert  opi^jM:  her  juijgment»  except  in  two 
cases  U)  where  she  cn)o<ns  KHncthing  that  is  contrary  to  the 
decrees  of  a  universal  couadl,  anch  aa  tbet  of  Mice,  or  (s)  whaMk 
after  having  been  once  appealed  to  In  a  matter  of  cccKsiaatlnM 
discipline  and  having  ref  tised  tu  give  a  plain  and  speedy  decision, 
should,  at  a  later  date,  attempt  to  call  in  question  the  provisiooa  of 
the  metropolitan  synod  ralle-l  tn  remedy  the  effeft>  of  her  nrcliRenre. 
'1  he  ilfMMuii^  ot  a  tircynry  nr  a  th-  1  .n.-.t.  i.l  .1  <  n  l^iMir.  i  r  an 
Innuivnt,  prelates  of  huly  lite  aiul  uncKiualleti  wiiKlum,  arc  accepted 
by  the  universal  church ;  for,  coming  from  such  man.  thnr  ra— wt 
but  be  good.  But  who  could  recoenize  in  the  cruel  ana  hutlul  popes 
of  later  days — in  John  XII.  or  Boniface  V'll..  "  monsters,  as  they 
were,  of  more  than  human  iniquity  " — anythinR  el.se  than  "  Anti- 
christ sitting  in  the  temple  of  Citxl  ami  .showini;  himself  as  God  "? 
Gerbert  proee«-d«  to  aruue  that  the  church  eoum  iU  admittc-d  the  right 
of  metropolitan  synods  to  dejiose  unworthy  bij.ho[>s,  but  contends 
that,  even  if  an  appeal  to  Rome  were  necessary,  that  appeal  had 
been  made  a  year  before  without  effect.  This  last  elauic  prepares 
us  to  fiiiil  him  shifting;  his  position  still  f.irthir  ^it  ihe  council  of 
Causey,  ulicrc  hf  .nK.mces  the  i)r<ip<>-iitii'!i  th;it  John  XV.  was 
represented  at  St  H;i>le  by  his  legate  Seguin,  archbishop  of  Sens,  and 
that,  owing  to  this,  the  decrees  of  the  latter  council  had  rcceiveil  the 
papal  sanction.  Far  firmer  is  the  tone  of  his  later  letter  to  the  same 
archbiabopk  where  be  contends  from  IwMfical  evidence  that  the 
papal  judgment  ia  not  intaiUblek  and  enoooiaga  his  brother  prelate 
not  to  fear  excomraualcation  In  a  righteooa cause,  for  it  ia  not  in  the 
pjwer  even  of  the  wieBMMref  PctcT  "  to aepamts  an  innooent  priest 
from  the  love  of  Christ-" 

Besides  beinc  the  moat  diatinguiihed  statesman,  (^beit  waa  also 
the  most  accomplished  aclialar  of  his  age.  But  in  this  aspect  he  ia 
rather  lo  be  regarded  as  the  diligent  expoaitor  of  other  men's  views 
than  as  an  original  thinker.  Except  as  mgards  philoeophical  and 
religious  speculation,  his  writings  show  a  range  of  interest  and 
knowledge  quite  unparalleled  in  that  generation.  His  p-.ipil  Richer 
has  left  us  a  detailed  account  of  his  system  of  leaching  at  Reims. 
So  (ar  aa  the  trivium  is  concerned,  his  text-books  were  \^ctorintts'a 
tranilallon  of  Porphyry's  Isatoge,  Aristotle's  Caittoritt,  and  Cteefo'a 
Topics  with  Manhus's  Cammentariet.   From  dialectics  he  urged  his 

eupils  to  the  study  of  rhetoric;  but,  recognizing  the  necessity  of  a 
irgc  vocabulary-,  he  acciistomcvl  them  to  read  tnc  L-itin  poets  with 
care.  Si.itin?,  rin  ij  r.  Juvenal,  Iliir.iie.  I'l-fs-iu.-i  and  Lucan 

are  specially  named  as  entering  into  a  course  of  (raining  which  was 
mndered  more  stimulating  by  a  fne  use  ef  open  discuMon.  More 
remailcable  still  were  hie  methods  of  teaeliing  the  quadrivium. 
To  assist  his  lectures  on  astronomy  he  constructed  elaborate  globes 
of  the  terrcstri.al  and  celc-stial  spheres,  un  which  the  course  of  the 
planets  W.1S  marked;  for  facilit.iting  arithmetical  and  perhaps 
gromet ric.il  proi^esm-s  he  constructed  an  alweus  with  twenty-seven 
divisions  and  a  thousand  counters  of  bom.  A  younger  contemporary 
ffx-.tks  of  his  having  made  a  wonderful  clock  or  sun-dial  at  Magdeburg; 
a:iii  ue  know  from  his  letters  that  Gerl)ert  was  accustomed  to  ex- 
chan^f  his  k'o'k-s  for  MSS,  of  thi"ise  classical  .luthors  th.\t  his  own 
libr.iry  liid  nitt  ciinl.iin,  M'  lre  eMr.iorilin.iry  .si ill  w,is  his  knowltHl^e 
of  music — an  accom^iahinent  which  seems  to  have  been  his  earliest 
recommendation  to  Otto  I.  ProbaUy  he  was  beyond  his  age  in  this 
science,  for  we  lead  of  Gnramnus,  his  first  tutor  at  Reims,  whom  be 
attempted  to  gixrand  in  this  subject:  "Artia  difficultate  victus,  n 
musica  rejecttu  est."  Gerfacft'a  letters  eontun  more  than  one 
alluxion  to  cqjans  which  he  seems  to  have  constructed,  and  William 
of  Malmesbuiy  has  preserved  an  a<count  of  a  wonderful  musical 
instrument  still  to  be  seen  in  his  days  at  Reims,  which,  so  far  as  the 
English  chronicler's  words  can  be  made  out,  aaama  to  ider  to  aa 
organ  wnrked  by  steam.  The  same  historian  talla  ua  tfiat  Gnhert 
borrowed  bom  the  Arabs  (Saraceni)  the  aheeua  with  dfAers  (see 
NumsAU).  Perhaps  Gerbert's  diief  claim  to  the  remembrance  of 
posterity  is  to  be  found  in  the  e.ire  .ind  expense  with  which  he  gathered 
together  MSS,  of  the  clav' -i  .J  u-iter?  Hi*  love  for  literature  was  a 
passion.  In  the  turmoil  of  his  later  life  he  looked  back  with  regret 
to  Ua  atadent  days:  and  "  for  all  his  troubles  philosophy  waa  hia 
onW  cure.7  Everywhere — at  Rome,  at  Treves,  at  Moutier-en-Der, 
at  Cerona  in  Spain,  at  Barcelona — he  had  friends  or  agent'  t  i  pr.Mrurc 
him  copies  of  the  grnit  Latin  writers  for  Bobbio  or  Keim--  Tu  the 
abbot  of  Tours  be  writes  that  he  b  "  labouring  amiduoualy  to  form  a 
Wmiy,"  and  "thieoghoat  Italy,  Germany  and  Loimine  (Bil|lciO 
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it  «pmcHdt  VMt  tiiiM  of  mautif  in  tlie  aoquitition  of  MSS."  It  is 
■amrarthjr,  luiwcvcr,  tbat  Cwlicrt  never  writes  for  a  copy  of  one  of 
the  ChristLtn  fathers,  lib  aim  being,  neemingiy,  to  prexm-e  (he 

fra^^menti  ol  a  (,«».!  [n'ri^hing  secular  Latin  litcraturT.  l')<-ipitf  his 
rt>iilentc  oa  thu-  >|)ani^h  mark,  he  shows  no  toUi  n  lA  .1  LnowlcNlKc  til 
Arabic,  u  iacl  which  is  |>crhaptt auflicient  to<>s<  rrhmw  thi'  -.talcnient 
ol  Adhctnar  as  tu  his  hating  studiixi  at  Conio\.i.  1  hcTc  1^  hardly  a 
trace  to  be  found  in  his  writings  ol  any  aci|uaiiii,ince  with  C>revk. 

So  remarkable  a  character  as  that  of  Gerbert  Idt  itamarkon  the 
ace.  and  fables  soon  began  to  cluster  round  his  name.  Towards 
the  fiid  ot  ihf  I  ith  century  Cardinal  Heiinn.  the  opponent  of  HiMe- 
brami.  1-  --.iii)  lo  ha\  L-  made  him  the  tir-t  ol  a  Inii^'  h.if  ol  ma^n  ian 
pope-..  Uf  li  ri.  11-.  Vilalis  improves  this  Ick^ciul  by  ilt-taiU  ol  an  intt-r- 
view  with  if  !■  I  <m1,  who  prophesied  G«Tl"  rt  -.  thn-fld'ai  I'h  vatid!)  in 
the  famous  line  that  Gcrbcrt's  contemporaries  attributed  to  the  po!x' 
IttflucU  • 

Tnuuit  in  R.  Cerbertus  in  R.  post  papa  vigens  R, 
A  few  yens  iMar  William  of  Malmcsbury  a<lils  a  love  adventure  at 
Cordova,  a  compact  with  the  devil,  the  »tor>-  of  a  spcakine  »tatue 
that  foretold  ('.  rl"  r-'s  death  at  Jerusalem— a  prophecy  lulAUed, 
wmfwh-it  a^  m  i  of  Henry  iV.  of  EngUnd,  by  his  dying  in 
the  Jcru'iiik-m  church  of  Horne — and  that  imaginative  »tor>'  of  the 
statue  with  the  legend  "  Strike  here,"  which,  alter  having  found  its 
way  into  the  G<ita  Rou.amrum,  ha«  of  late  been  reviveil  in  the 
Earthly  Piiradist. 

Cierhcrt's  extant  works  may  be  divided  into  hve  clashes,  (a)  A 
coilection  of  letters,  some  25a  in  number.  These  are  to  be  found  for 
the  most  part  in  an  11th-century  MS.  at  Leiden.  Other  important 
MSS.  are  thi>ie  of  the  Uarberini  labr.iry  at  Rome  (btc  l6ih  centur>  ;, 
of  Middlehill  (171)1  <.<n(ur\  \  ami  of  St  PctcrV  abU-y,  S.iU1j,.i.; 
With  the  litters  may  Ih'  (;rou|)e<l  the  papal  dec  rees  of  (,erlMTt  when 
s r  11.  (A)  The  Arti>  lontilii  Remmsii  ml  Saittlum  BaiL>tum.  a 
detailed  account  of  the  proceedings  and  diecuurses  at  the  great 
■pmiBTii  of  St  Bade;  a  shoner  account  of  his  apoloaetic  ^icecbes  at 
the  councils  of  Mouxon  and  Cauitcy;  and  dr.ifts  of  the  decrees  of 
two  or  three  other  councils  or  im|K-rial  eonvtituti'm*  pr<iniiili;at>ii 
when  he  wa^  an  hhishop  of  Ra\xnna  or  pope.  'ITic  impi)nar.t  works 
on  the  three  above-mentionr<t  ernincilx  are  to  1h'  found  in  the  llth- 
centurj"  Leiden  MS.  just  allu  li  il  to.  ic)  <  .erlxTt's  theological  works 
comprise  a  Strnto  dt  injormatione  eptscoporum  and  a  treatise  en- 
titled De  corfrntt  It  atmgiMt  Dmmi,  botli  oi  vety  dotibtlul  authen- 
tieity.  id)  Of  Ma  pMloso^ical  works  ira  only  have  one,  Libtiins  de 
mnsMis'  ft  ralinu  «/«,  written  at  the  requcat  of  Otto  III.  and  pre- 
MCved  in  an  llth-ccntur>-  MS.  at  Paris,  (a)  Hitfilathemalical  works 
Cnaiilrt  of  a  Regula  de  abaco  (omputi,  of  which  a  1.2th<entur>'  MS. 
b  to  be  found  at  tin  \'.iti<an:  am!  a  l.iMltu  <if  numfrorum  .iiorK- 
(lltli-  aitd  12th-century  MSS.  at  Rome,  Montpellier  and  Parisj. 
dedicated  M  lua  friend  and  uonipOBtlnit  CwmaiMiaa  of  Flaury. 
A  lona  taaatbe  on  ^eometty.  altftnited  to  Gcftieit,  b  of  aonewhai 
drabnill  Mthenticity.  To  these  may  be  added  a  very  short  <Vi»- 
l|llI)iiti(MI  on  the  «iimc  subject  addrevsed  to  .^dalbold,  and  a  similar 
or>r.  on  one  of  his  own  spheres,  addressed  to  Conatantine,  ahlmt  of 
Mi<  V.  .Ml  the  writings  of  GoHmR  ABB  OoUecMd  ill  the  edition  of 
A.  OUeris  (Clermont,  1667).  (T.  A.  A.) 

SuVBBTia  m.  When  Boniface  IX.  was  driven  from  Rome 
ea^  in  Jamijr  1044,  John,  bishop  of  Sabina,  was  elected  in 
Ut  stead  sod  took  the  title  of  Silvester  IIL  Within  tliree  months 
»— iBUmad  and  eoqiatted  hto  livaL  Htufy  ttane  years 
later  (Deoember  ta4()  tb*  ctuadl  of  Stttii  depiived  Um  of  his 
bbhopric  and  priesthood.  Ba  wtm  dwn  teat  t»  •  mnnaafrry, 
vbere  lie  tieems  to  have  died. 

8ILVESTRE.  PAUL  ARMAND  (18,7-1001),  French  poot  and 
t»ntfur.  wxs  Ixjrn  in  Paris  on  Ihe  i8th  ot  .\prLl  1857.  He  sludicil 
at  the  Ej  ole  polytd.  hjii.jin-  with  the  iutonliou  of  entering  the  army, 
but  in  1870  he  entere<l  the  department  of  finance.  He  had  a 
successful  official  career,  was  decorated  with  the  Legion  of 
Honour  in  1886,  and  in  1S92  was  made  inspector  of  fine  arts. 
Annaad  Silvcatre  made  liis  entry  into  Iheraturc  as  a  poet,  and 
«M  fOckiHiMl  among  the  Pamaniniai.  His  volumes  of  verse 
mdadt:  Kmis  immw  et  vieilks  (1M6),  to  which  George  Sand 
«iMe  a  ptefue;  Lt$  Jtwui'jtiWMW  (ttTo);  L»  Ckonim  des 
kemu  (187S):  L$  CAfMwt  in  HbOn  (1885),  fee.  The  poet  was 
also  a  contributor  to  Gil  Bias  and  other  Parisian  jottmals, 
distinguishing  himsdf  by  the  licence  he  permitted  himself.  To 
these  "  ah^-nres  "  fmin  p<M-'.rv,  .^s  f  leijri  Chantavoine  calls 
them,  belor.R  the  seven  volumirs  ol'  I'jV  fiour  rirc  (iSSi-tSS^), 
ContfS  p  inlifjiUluTUfn  rt  [^^aLirJs  {i^Sj^).  Ix  I.ivrr  ties  jp\rusrU5 
(1S84),  (iauioiserUs  nouvdles  (1.S.H8),  &c .  For  the  stage  he  wrote 
in  many  different  manners:  Sapho  ( iSHi),  a  drama;  TIfnry  VllI 
(1883),  with  Lfonoe  Ditroyat,  music  by  Saint-.Saens;  and  the 
Drames  saeris  (1893),  nliipous  pictures  after  14th-  and  tsth- 
cantuiy  Italian  pabittn,  with  music  by  Gounod.  An  account  of 
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his  varied  and  .somewhat  incongruous  production  is  hardly  com- 
plete without  mention  of  his  art  i.ritKisni,  Le  Su  au  Salon 
(iS8&-t8Q2),  in  five  volumes,  witli  numerous  illustrations,  waa 
followed  by  other  volumes  of  the  same  type.  He  died  at  Toulouae 
un  the  igth  of  February  1901. 

SILVESTRE  DB  SACT.  ANTOINB  ISAAC.  Babom  (1758-1838), 
French  orientaiist*  was  boca  in  Paris  am  the  aiat  of  Sqiieinber 
i7Sl.  Hiiiathswaa«PwiiaanBOtafyaamedSilvestie,andtfae 
addMonalaaiMtf  de  Sacy  was  taken  by  the  younger  son  after 
a  fashion  then  coranion  with  the  Paris  bourgeoisie.  From  the 
age  of  seven  years,  when  he  lost  his  father,  he  was  educated  in 
the  closest  seclusion  by  his  mother.  In  1781  he  was  appointed 
councillor  in  the  cour  des  monnaits.  an<l  w:ui  advancc<J  in  1791 
to  bc^  .1  commis&ary-general  in  the  same  depart mcnt.  De  Sacy 
had  successively  acquired  all  llie  SerTiilic  languages,  and  as  a 
dvil  servant  he  found  time  to  make  himself  a  great  name  as  an 
orientalist.  He  began  successfully  to  decipher  the  Pahlavi 
inscriptions  of  the  Sassanian  kings  (1787-1 79i).i  In  1792  he 
retired  from  the  public  service,  and  lived  in  dose  sechisioo  in  a 
cottage  near  Paris  till  in  1795  he  became  pBrfeasor  of  AnUc  la 
the  newly  {omded  school  of  living  Eastern  langiiagiat.  The 
interval  was  in  part  devoted  to  the  study  of  the  reli^on  of  tlie 
Druses,  which  was  the  subject  of  his  Inst  and  unfinished  work, 
ll'.e  Expinf  dc  !,i  .//■,  ftruzr'  f:  '...Is  .  iS-iSl.    Since  the 

death  ol  Johann  Jakolj  Rei>ke  .\raijii  le.irning  ha<l  ixi-n  in  a 
backward  state.  In  the  Cirjmmtiire  jr,ihe  (2  vols.,  is!  ed,  1810, 
;nd  ed.  1X31^  and  the  Chrritomiilhir  orijhr  {ji,  vols..  iSoft),  together 
with  its  siii>plenieiit,  iho  Anthologie  gr,immtilirale  (iH;g),  De  Sacy 
supplicfi  admirable  text-books,  and  earned  the  gratitude  of  later 
.'Vrabic  students.  In  1806  he  added  the  duties  of  Persian  priK 
fes.sor  to  his  old  chair,  and  from  this  time  onwards  his  life  was 
one  of  increasing  honour  and  success,  broken  onl^  by  a  brief 
period  of  retieat  daring  the  Huodxed  Days.  He  was  popetnal 
secretary  of  the  Academy  of  Inscriptioas  tram  183a  onwards; 
in  t8o8  he  had  entered  the  corps  Ugislatif;  he  was  made  a  baron  * 
in  iSi.^;  and  in  i8^i,  when  quite  an  old  man.  be  became  a  peer 
of  France  anri  was  rej;ul.ir  in  the  dulie^i  of  the  ch.imbcr.  In  1H15 
he  became  reitor  of  the  university  of  Paris,  and  after  the  s<-cond 
restoration  he  was  acllw  on  the  commission  of  public  instruction. 
With  Abel  Remu&at  he  was  joint  foun<!er  of  the  Sociitt  asiotiqut, 
and  was  ins|>ector  of  oriental  types  at  the  royal  prftttiilg  pIlSIS. 
De  Sacy  <lie<i  on  the  Jist  of  February  i,S?8. 

.'Vmoiig  hi.-"  other  works  are  his  etiition  of  Hariri  :  |S«2,  ;nd  edition 
by  Rcmaud.  1847,  1855),  with  a  selected  Arabic  commentary,  and  of 
the  4Mw  it^),  and  his  Cam  «f  Ommm  fi»i6)ir-4ke  Amkic 
vefrfonofthattaniousoonecttoaofBuddiiiit  amma]  taIeawUeliba«> 
been  in  various  forms  one  of  the  most  popular  hooks  of  the  world. 
A  version  of  .\bd-.\llatif,  Relatitm  arab*  smr  FEgyple.  and  essays  on 
the  history  of  the  law  of  profx-rty  in  Egypt  since  the  Arab  conquest 
liH<i5  iSiS).  To  bilillcil  criticism  he  conirihiiicd  .»  memoir  on  the 
Samaritan  .Arabic  of  the  Pentateuch  ^^frm.  Aaul.  des  Inscr.  vol. 
xlix.},  and  options  of  tite  Arabic  and  Svriac  New  Testaments  for  tlic 
Briadi  and  Foreini  Bible  Society.  Of  the  brilliant  teachers  who 
went  out  from  his  lecture-room  may  be  mentioned  Profewior 
Heinrich  Lcberceht  FMicher  flHoi-lSBi|),  who  contrihuted  elabor- 
ate note-  and  corrections  to  the  Grammaire  arabe  (Kteinere  St  hrifltn, 
vol.  i-,  I  '>'»S  I 

SILVESTRINES.  or  Sylvestkines,  an  order  of  monks  under 
the  Benedictine  rule,  founded  i2ji  by  St  Silvester  Gonotini. 
He  was  bom  at  Osimo  near  Ancuna  and  held  a  canoniy  then. 
.\bout  11S7  lie  lerigned  it  to  lead  an  austere  eremitical  Ufe. 
Disciples  came  to  liim,  and  In  isji  he  built  a  momaateiy  at 
MonteCano.  The  rule  was  the  Benedictine,  but  as  regards 
poverty  m  external  tiling,  far  stricter  than  the  Benedictine. 
The  order  was  approved  in  1147  by  Innocent  TV.,  and  at 
Silvester's  death  in  i  .'67  there  were  eleven  Silveslrine  nn)^a.^1eries. 
At  a  later  date  there  were  56,  mostly  in  rmbria,  Tuscany  and  the 
March  of  .\ncona.  In  1007  there  were  nine  Silveslrine  houses, 
one  in  Rome,  and  about  60  choir  nior,k<.    Since  iS,,  ihey 

'  \  rommiiniratio:.  to  Fichhorn  on  the  Pan-  MS,  of  the  Syro- 
Hexaplar  version  of  IV'.  Kings  forme<l  'he  basis  of  a  |>aiKr  in  the 
latter's  Reprrtorium,  v<A.  viL  (1780).  This  was  de  Sae\  ^  literary 
debut.  It  was  followed  by  text  and  translation  of  the  letters  of  the 
Samaritans  to  lus.  Scaliger  (ibid.  vol.  xiii.,  1783)  and  by  a  series  of 
essays  on  .\rabian  and  Persian  history  in  the  RtCtttU  tt  the  Academy 
of  loacriptwn*  aod  in  Ihe  SvHm  et  exlnitM. 
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SIMANCAS— SIMGOE 


have  bid  a  bouse  and  a  mis&ion  in  Ceylon.  The  order  has  no 
history.    The  habit  is  blue. 

Sec  Hclyot,  Hisloitt  <Us  orirts  rtiituux  (1718),  c.  21:  Max 
Hctaibndwr,  <Me»  u.  Ktmp^aHmtm  (1907).  L  f  30;  Wctzcr  u. 
Wdte.  KirOtKlMieoH  (ed.  af,  (E.  C.  B.) 

SIMANCAS.  a  town  of  Spain,  in  the  pro\'inco  of  Valkdolid; 
8  m.  S.W,  of  \'allailoti(l,  on  the  road  to  Zamora  and  the  right 
bank  uf  the  river  I'isucrga.  Pop.  (1900)  1129.  Simancas  is  a 
town  of  great  antiquity,  the  Roman  Sepiimanca,  with  a  citadel 
dating  from  the  Moorish  occupation  in  the  9th  century,  a  fine 
bridge  of  seventeen  arches,  and  many  remains  of  old  walls. 
In  934  it  was  the  scene  of  a  bloody  battle  between  ihe  Moors 
and  Chtittius.  Tlw  dudd  is  now  the  Archivo  Gcnenl  del 
Refaw,  to  vUcfa  the  national  arcbivea  «I  ^ain  were  removed 
by  Older  of  Philip  IL  in  1563.  Their  tfwiBfeNM»  thither  maim 
tnggeited  to  Charice  V.  fay  Cndinal  Xinma  or  Cianeros  (d. 
1517).  The  extensive  alteratims  were  made  by  three  celebrated 
i6th-ccnttny  architects,  Juan  dc  Herrera,  Alonso  Bcrruguetc  and 
Ju.-in  ("lomw  flc  Mor.a;  the  arr.T,j)gemeiit  of  the  p.ipers  was  i--n 
trusted  to  JJicRO  dc  .Vyala.  They  o<Tiipy  lorty-six  room.';,  and 
are  arranged  in  upwards  of  So.ocjo  bur-dk-s  ( j  i  ,ooo,cxx5  doc  urncnts) , 
inrluding  im|>orl,-uit  private  .is  well  ,ts  s^ate  papers.  The  archives 
of  the  Indies  were  transferred  in  17S4  to  the  T-onja  of  Seville 
{g.V.).  Permissimi  to  consult  tlie  doeumcnts  at  Simanca.s  can 
be  readily  oht.iini  rl. 

SIMBIRSK,  a  government  of  E.  Russia,  on  the  right  bank  of 
the  middle  Volga,  with  the  government  of  Kaaan  co  the  N., 
Samara  on  tlie  £.,  Saratov  on  the  S.,  and  I'enza  and  Nizhniy- 
Novgorod  on  the  W.  It  has  an  area  of  uS.oqs  sq.  m.  and  occupies 
the  £.oi  tlie  great  central  plateau  of  middle  Ruaaia,  lu  higher 
parts  range  from  750  to  looo  ft.  above  the  sea,  and  form  the 
Zhagutev  rangeof  hiilt»  wfaicb  compcb  the  Volga  to  maka  its  great 
bend  at  SanuxL  In  the  W.  a  broad  depression,  traverwd  by 
nuHMamiS  riven  and  streams,  extends  along  the  left  bank  of  the 
Stna.  The  Volga  flows  for  300  m.  along  the  E.  boundary,  separat- 
ing Simbirsk  from  Samara.  The  shallow  Sviyaga  rises  in  the 
Samarskaya  Luka  Hills  and  flows  parallel  to  the  \'oiga,  at  a 
distance  of  3  to  20  m.  but  in  the  opfKmite  din  riion.  The  Sura, 
also  flowing  N.,  drains  the  W.  of  Simbirsk;  it  is  navigable  for 
more  than  J70  m.  .\  few  lakes  and  marshes  exist  in  the  \V 
The  climate  is  severe,  and  thi-  exlr<  mcs  are  great-  M  the  city  of 
Sinitiiisk  tlie  average  tenipcialure  i:-  ;^  7  .  i-iul  llie  iheriuotrietcr 
sometimes  reaches  115°  F.,  and  frosts  oi  —47''  F.  are  not  un- 
common; the  average  rain  and  snowfall  is  only  i7'6  in.  In 
respect  to  the  geology,  all  systems,  beginning  with  the  Carbon- 
iferous, are  reprcsentcii  in  the  government.  The  exact  age  of 
the  "Variegated  Maris,"  the  subject  of  animated  polemics 
among  Russian  geologists,  remains  problematic,  but  the  inquiries 
of  ProfcHor  Pavlov  have  definitely  settled  the  geologiGal  age  of 
the  Jurasiie  fonnatiou.  THasilc  dspoaits  appear  k  the  N,; 
CirbaaiieroiiB  and  Cretaceooa  imdoaiiMta  b  th«  E.  of  Uw 
ptwdaoe,  where  they  ax«  coviNd  in  aaay  placB  by  Teitniy 
deposits;  Chalk  and  Eocene  dcporits  crop  ti|P  chiefly  in  the 
W.  and  the  Chalk  in  the  S.  Post-Pliocene  depoMts,  c-ontaining 
bones  of  the  mammoth  and  other  ixlimt  m.i.Tim.us,  overlie 
the  older  formations.  Sulphur,  asph;dt,  salt,  ochre,  and  iron- 
ore  are  extr.i.trd.  us  well  as  various  building  stones. 

The  eslimiiud  \iop.  in  igo6  was  1,783.000,  Nearly  all  the 
inhabitants  eiiliL-r  bt  'onj;  to  the  Rusiiian  Orthodox  Churt  h  or 
are  X<inconforni:sts,  tlierc  being  only  145,000  Mussuliuatis. 
The  greater  number  {about  two-thirds)  are  Great  Russians, 
the  remainder  being  Mordvinians  (12%),  Chuvashcs  (8%), 
and  Tatars  (8%),  with  about  1000  Jews.  The  Mordvinians  arc 
settled  chiefly  in  the  N.W.,  in  .'Vrdatov  and  Alaljrr,  and  on  the 
Volga  in  Scngilci;  the  Chuvashes  make  about  one-third  of  the 
population  of  the  districu  of  Buinsk  and  Ktinwab,  coatiguoua 
to  Kaaan;  the  Tktan  oonstittite  about  $$%  n  Baudi  and 
18%  b  SengOsL  The  vDlagca  bi  Smbnik  are  large,  nuay  of 
them  having  3000  to  5000  inhabitants.  The  government  is 
divided  into  eight  districts,  the  chief  towns  of  which  are  Simbirsk. 
Alatyr,  Ardalov,  Buinsk,  Karsun,  Kunnysh,  Sengilei  and 
SiyBran. 


School  gardens  and  school  farms  have  been  widely  introduced, 

while  bee-keeping  is  taught  in  o\Tr  50  srhools.  Owing  to  thecfforts 
of  (he  umtttos  (local  councils),  sanitation  is  well  looked  after.  Agri- 
ciiltiiri:  is  the  principxal  iKcupalion.  Out  of  the  total  area  the 
^KMvint  \illagc  commuriiiiis  huld  40''o,  private  owners  20",,,  the 
imix;rial  ilumains  5%,  and  the  towns  and  the  crown  o-6°o-  The 
area  under  forests  amounts  to  30%  of  the  whole  and  over  so%  im 
under  cultivation.  The  peasant*  are  rapidly  buying  hud  m  con- 
siderable quantities.  Most  of  their  allotments  (more  than  76%)  are 
cultivated,  and  besides  what  Ihey  own  they  rent  over  500,000  acR* 
from  private  owners.  Thr  princijjal  crops  are  wheal,  i-\-p,  (vits,  barley 
and  potatoe».  Good  bntd-s  ul  h.jr6LS  arc  ke|H,  .imj  ron?iderabk 
numbers  are  exported.  1-  ishing  (sturgeon)  is  carried  on  in  the  Volga 
and  the  Sura,  timber  trade  in  the  N.  and  ihipbHikUng  on  the  Sun. 
Domestic  trades  give  efflploymenc  to  over  15,000  pcnons;  carts, 
slcdijes,  wheels  and  all  sorts  01^ wooden  wares  arc  made  in  the  villages, 
as  .il..<i  fl  it  goods,  boots,  gloves,  caps,  han<lker<.'hiefs,  ropes  and 
hshing-nets,  all  extensively  exported.  The  factories  employ  less 
than  30,000  persons.  They  comprise  mainly  cloth  milK.  tlour-milU 
and  diatilleriea,  with  tanneries,  glass,  oil  and  starch  works.  TItere 
aie  as  fairs,  the  most  important  of  which  are  held  at  Simbirsk, 
Sysnn  and  Karsun.  There  is  a  eonndemUe  export  trade  in  grdn, 
mostly  ty^,  and  in  flour. 

The  first  Rus.sian  settlers  made  their  appearsvncc  in  the 
Simbirsk  region  in  the  i4lh  century,  but  did  not  go  E.  of  the 
Sura.  Not  till  two  centuries  later  di<l  they  cross  that  river 
and  the  <lislrirt  liegin  to  be  peopled  by  refugees  from  Moscow 
The  Zhcgulev  Mountains  in  the  S.  still  continuing  to  be  a  place 
of  refuge  for  the  criminal  and  the  persecuted,  the  town  of 
Simbirsk  was  founded  in  1648,  with  a  string  of  small  forts 
extending  to  the  Sura.  The  region  thus  protected  was  soon 
settled,  and,  as  the  Russian  villages  advanced  farther  S., 
Syzran  was  founded,  and  a  second  line  of  small  forts  to  the 
Sura  was  erected.  The  aboriginal  Mordvinbuit  rapidly  lost 
their  ethuogrqihieal  Individually,  especially  Biioe  the  middle 
of  the  19th  ontuiy.  (P.  A.  K.;  J.  T.  Bs.) 

MIIIIBMC,  a  town  of  Rnria,  capital  of  the  government  of 
the  same  name,  154  m.  by  the  Volga  S.S.W.  from  Kazan,  between 
the  Volga  and  the  Sviyaga.  Pop.  (1807)  44,111.  It  is  one  of 
the  best  built  provincial  towns  of  Russia.  It  h  an  epi.scopal 
see  of  the  Orthotlox  Greek  Church.  The  centra!  part  of  Simbirsk 
— the  Cro'.vn  iW'Ufts),  containing  the  ralhetiral  .uiii  tin:  best 
houses— is  built  on  a  hill  560  ft,  above  the  VulRa.  .Adjoining 
this  is  the  commercial  quarter,  while  farther  down  the  sIo(h-, 
towards  the  Volga,  are  the  storehouM--s  and  ihe  poorest  suburbs 
of  the  city;  ;hisc  last  al.so  occupy  the  W.  .slope  towards  the 
Sviyaga.  l  liere  are  three  suburbs  on  the  left  batik  of  the  Volga, 
communication  with  them  being  maintained  in  summer  by 
steamers.  A  great  tire  having  destroyed  nearly  all  the  town 
in  1864,  it  has  been  built  again  on  a  new  plan,  though  still  mostly 
of  wood.  The  cathedral  of  St  Nicholas  dates  from  171a.  TIk 
new  cathedral  of  the  Trinity  was  erected  in  1824-1841  in  oom- 
mcnomtioo  oC  the  fteoch  iavanoa  of  lita.  The  hfsmfaa 
Kaiaaai  (hen  In  tj«6  h  the  vidn^  of  Sbnbiiah)  has  a 
Momnmit  here,  and  a  public  Ubnqr  hcnfnf  hia  name  contains 
about  tfiOoovohiBAea.  Thetnul»labrhk,oonibcing  the  principal 
item,  while  next  come  potash,  wood,  fruits,  wooden  wares  and 
manufactured  produce.  Simbirsk  fair  has  a  turnover  of  £6so,<xw 
annually.  The  city  was  founded  in  1648,  and  in  i67eCBduicd 
a  long  siege  by  the  rebel  leader  Stcnka  Razin. 

SIMCOE,  JOHN  GRAVES  (i;5;-i,-<o6i,  British  soldier  and 
first  licutenant-Kovernor  of  Ui)()er  ("anada,  was  born  at  Cotter- 
Stock,  Northumberland,  England,  on  the  25th  of  February 
1753.  His  father,  John  Simcoe,  who  was  a  captain  in  the  Royal 
Navy,  died  in  1750,  and  his  only  brother  was  drowned  in  early 
youth.  During  Simcoc's  childhood  the  family  removed  to 
Exeter.  He  was  sent  to  Eton  at  the  age  of  fourteen,  and  three 
years  later  entered  Merton  College,  Oxford.  After  two  years  of 
college  life,  he  became  ensign  in  the  3$th  regiment,  first  seeing 
active  service  at  Boaton  in  177&  and  asBsaininf  in  Anuiica 
during  the  gnator  part  of  tiw  Rwolntiaaaiy  War.  In  1776 
he  seomd  command  of  Uie  Queen's  Saagert  with  tha  sank  of 
major.  His  militaiy  career  b  America  ended  with  tha  auiteader 
of  Comwallis  at  Yorktown  (Oct.  19,  1781).  He  returned  to 
England  on  parole,  and  for  the  next  ten  years  divided  bis  time 
between  Londoo  aiid  Ms  family  estate  b  Devon.  la  Deoaalxc 
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1783  he  married  Efizabeth  Posthuma,  only  chil<l  of  Colonel 
Thomas  Gwillim  of  Old  Court.  Herefordshire.  In  1700  he  was 
elected  member  of  parluimeflt  for  St  Mawes  in  Cornwall,  aiid 
at  the  dose  of  his  first  session  was  appointed  lieutenant-governor 
of  the  new  province  of  Upper  Canada  created  under  the  Con- 
■dtutfaiud  Act  at  1791.  He  reached  Kingrton,  Ujppar  Canada, 
OD  the  nt  of  Jnljr  179s.  There  the  fiwt  council  WU  ajiembled, 
the  goveniacnt  of  Uie  new  piovince  pracUmod,  and  the  oeths 

Ofoffioetaken.  ^nmuM^ttiy  atHmwmiM  pHyfHnn*  1— ma  aiade 

far  thedeethn  «f  the  fint  home  of  wmaMy,  wMch  opened  it 
Newnric  nwr  the  aimrth  «(  the  Nla|m  river,  on  the  17th  of 
September  1799.  SfancBe's  ideu  of  colonial  govemnent  were 

dominated  by  railitar>'   and   aristocratic   conceptions  quite 
unsuited  to  the  pioneer  conditions  of  Upper  Canada.  Thus, 
whilr  his  administration  was  characterizefi  by  the  most  dis- 
inlercslc<i  devotion  to  what  he  conceived  to  be  for  the  best 
interesfi  of  the  pro\inrf,  it  w.is  rriulLTcd  ineffective  by  the 
impracticable  character  ol  his.  iitojc<:l*  and  the  friction  which 
drvelope<l  between  himself  .I'.  l  l.'  rd  Dorchester,  the  Kovernor- 
general.  He  left  Canada  in  September  i7c;6.  and  uas  immediately 
afterwards  sent  on  a  mission  to  San  Domingo,  from  which, 
however,  he  returned  in  a  few  months  on  account  of  ill-health. 
In  October  i7q8  he  was  promoted  to  the  rank  of  lieutenant- 
general,  and  appointed  colonel  of  the  32nd  foot.  Daring 
xtoi^iioi  he  was  in  command  at  Plymouth.    Desiring  more 
active  service,  lie  was  designated  commander  in-chief  for  India 
to  snoceed  Lord  Lake,  but  before  taking  the  appointment  his 
Imltli  brake  and  he  died  at  Eneter  on  the  adthof  October  1806. 
See  D.  C.  Scott.  JdtH  Qmt*  Mww  (t9ii3)- 
SIMBOM,  in  the  Old  Teatament.  the  name  of  a  tribe  of  Israel, 
named  after  the  second  son  of  Jaeob  by  Leah  (Gen.  zax.  33). 
.\crnrdin);  tu'Gen.  .xxxiv..  the  brotben  Simeon  and  Levi  masncred 
the  males  01  Shechem  to  avenge  the  violation  of  their  sister 
Dinah  ("  judgment  ")  by  Shcchcm  the  son  o!  H.inior  J.acob 
disavowed  the  act.  and  on  his  deathl)e<l  solemnly  cursed  their 
ferocity,  condemning  the  two  to  bo  divided  in  Jacob  and 
scattered  in  Israel  (.xlix.  s-7)-   Subsequently  the  priestly  Invites 
are  found  distributed  throughout  Israel   without  portion  or 
inhwitance  (Deut,  xviii.  l.  Josh.  xiii.  14).  The  car<t-r  of  Simet)n, 
Oltheother  hand,  laiaes numerous  questions.   Simeon  is  reckoned 
among  the  N*.  tribes  in  2  Chron.  zv.  9,  xxxiv.  6,  but  is  elsewhere 
atsigned  a  district  in  S.  Palestine,  the  cities  of  which  are  other- 
wise ascribed  to  Judah  (cf.  Josh.  six.  i-q  with  xv.  26-32).* 
A  |)0M  b  t  Qmuu  iv.  31  (which  breaks  the  connexion)  states 
that  the  latter  ma  thdr  scat  m  David's  tioe^  but  thera  is  no 
aaiipoit  for  this  ht  othor  Moords  (see  t  Sam.  xzvii.,  ».).  In 
fact,  Simeon  is  not  tnentloaed  in  the  "  blessing  of  Moses  " 
(DeuL  xxxiii.,  see  S.  It.  Drim,  DetU.  p.  397  acq.),  or  in  the 
stories  of  the  "  judges ";  and  notwithstanding  references  to 
it  in  the  chronicler's  hislorj-  of  the  monarchy,  it  is  not  named  in 
the  earlier  txxiks  of  Samuel  and  Kingf,    But  is  Clen.  xxxiv.  to 
be  taken  liter.dly!'    Shechem  i.s  the  famous  holy  city.  Hamor  a 
well  known  n.ilive  family.  Jacob  lalk.s  if  liiiiisc-ll  as  Ix-inR  "  :i  w 
in  number."  and  the  deeds  of  Simo>n  .imi  Levi  are  those  of 
cotnmutiilies,  not  of  indi viflii.ils.    What  historical  fact^  are  thus 
represented,  and  how  ihcy  arc  to  Ik-  brought  into  line  with  the 
early  history  of  Israel,  are  problems  which  have  defied  solution 
(see  J.  Skinner,  Genesis,  p.  421  seq.).    It  is  conjeaured  that 
Dinah  represenU  a  clan  or  group  (cf.  Dak)  which  settled  in 
Shechem  and  was  espoacd  to  danger  (t.%.  oppression  or  absorp- 
lioa)i  the  tribes  SfaMSa  and  I'C\'i  intervened  on  Its  t/clialf, 
the  cnanni  waMrfB  «M  ai>i— ed  by  the  Canaaniics,  and  the 
I  hnfecQ  up.  These  events  wonM  bdong  to  an  early 
_  I  in  the  invasion  of  Palestine  by  the  Israelilea  (i5th-i3th 
century  a.c.),  perhaps  to  a  prdiminaty  settlenunt  by  the 
"  SODS  "  of  Leah  (RMiben,  Simeon,  Levi  and  Judah),  previous 
to  the  entrance  of  the  "  son  "  of  Rachel,  Joseph,  the  "  lather  " 

'  It  is  difficult  to  determine  whcilii  r  tlu-  writers  included  Simeon 
amonc  the  ten  N.  tribes  (2  Sam  xi\  \s.  1  Kings  xi.  31.  35)  which  arc 
contrasted  with  the  one  (Judah,  I  Kinp  \i.  yi,  36.  xii.  20),  or  two 
Benjamin;  16.  xii.  31-33)  which  remained  faithful  to  (he 


of  Ephraim  and  .Manasseh.'  The  interna!  biblical  e\ndence 
has  forced  all  independent  invcstiRators  to  .ifldjir  sr\>u-  r.-con- 
struction,  but  the  above  theory  is  in  many  respects  precarious.* 
It  may  explain  the  disappearance  of  a  secular  tribe  of  Levi, 
but  not  the  rise  of  the  sacred  Lcvitcs.  Even  in  Judges  ix.  aS 
Shcchcm  is  still  hdd  by  the  family  of  Hamor  (cf.  Gen.  xxziil. 
19),  and  if  Simeon  was  scattered  and  divided  at  any  early  date,  its 
appearance  in  tradition  many  centuries  later  is  inexplicable.  On 
the  other  hand,  the  latter  feature  is  significant  for  its  vital^ 
(n  post-exilu:  traditions.  Geo.  xxxiv.  and  the  namtxvw  upon 
which  the  above  MOoutiuctioB  depends  are  pnserved  bjr 
compilers  of  the  6th  century  and  later,  and  the  correlation 
of  Simeon  and  Levi  points  to  a  time  when  ibe  latter  had 
at  length  become  the  recognized  eponym  of  the  well-known 
crclesixstical  ImmIv. 

tien.  xxxiv.  has  been  heavily  revisi^l  and  is  in  a  po'it-exili<  drfvi. 
The  original  storv-  must  have  concerned  Simeon  and  Levi  alone 
fini.  25  iMX].,  30,  cf.  xlix.  7),  but  it  has  been  adapted  to  tribal  histor>',  to 
I  he  spoliation  uf  Shcchem  by  all  die  "  sons  '  of  Jacob  (nodv.  »j'a9) 
Both  foniis  have  loM  their  true  sequel,  and  when  Jacob  and  his  sons 
journey  S.  (hey  are  protcctet]  from  pur?niit  by  a  my^erioUS  panic 
which  sciies  the  district  (t  .cn.  .vxw.  5,1,  .-Xs  the  narradVO  aow 
iUands,  the  conduct  of  Simeon  and  Levi  is  judged  far  less  unfavonrably 
than  in  Jacob's  curse,  and  the  editor  evidently  shared  that  avenion 
from  foreign  marriaj^es  (especially  with  the  Samaritans  of  Shechem) 
which  is  characteristic  of  the  post  exilic  age  (cf.  Neh.  xiii.  27-39). 
It  is  thcatritudeof  the  story  of  the  real  ofjPhinehas  (Num.  xxv.  I-I5). 
.ind  of  the  terrible  extermination  of  .Midian  (th.  xxxi.).  and  it  Iveeomcs 
mori'  priinouniL'il  as  early  Judaism  cxrollcii  the  two  tirothers.' 
In  the-M-  circumstances  the  original  namttive  can  acarcely  be  re- 
covered, and  eae  can  only  point  to  the  tmditioas  of  the  Lsvilae 
(f.v.  i  3)  and  the  hints  di  fictce  religious  reforms  which,  in  certain 
csrclesand  at  an  intermediate  stage  in  the  litemry  growth  of  the  bibli- 
cal source*,  were  eondemned.  In  fact,  the  Lcvitcs  arc  conncrtcd  bv 
the  genealogical  evidence  with  S.  PaK»tini',  the  district  nhich  I'a 
associated  with  the  sci'nr  <if  iln'ir  cii^  im  si'li-i  tion.  uiiri  ihr  MVit  of 
the  triljc  Simeon,  and  with  the  life  of  Itn^tel  around  Kadesh  previous 
to  Joshua's  invasion.  Herein  lies  the  peculiar  complexity  of  the 
problem.  Underlying  Gen.  xxxiv.  and  other  portions  of  Genesis 
may  Vw  recognized  iTie  tradition  of  a  settlement  of  Jacob,  which 


lielonjis  to  ii  cycle  iiiiite  independent  of  the  lie-K-ciu  tni 
the  Kxoiliii  fif.  K.  \Iever.  i>i>.  lit.,  ;ind  f.  Skinner.  6>«r,M.s,  p.  418). 

'  ■      "  and  hi-^ 


KRvpt  and 
t.s,  p.  4lS)- 
sjin^  "  i;nds  a  pandiel 


i  under  Joshua  and  in  the  b.  move  of 
Esis).  with 


liijt  the  stur)  of  the  entrance  of  Jac 
in  I  ho  eiurans'c  of  the  ;ril>es 

luii.ili  and  Simeon  (see  (.ENESls).  With  the  conquest  of  Zcphath 
ircTiamed  Hnrm.ih,  Jiirjj;.  i.  17)  by  thesp  tribes,  compare  not  only 
Judah's  settleinent  ((  pen.  xxxviii.,  rf.  Skinner  p.  450),  but  nivi  that 
of  Simoiin  (t'len.  xlvi.  10).  and  the  related  tradition  that  Simeon 
married  a  Zcphathitc  (Jubilees,  xliv.  13).  I  Chron.  iv.  39  sqq.  mcn- 
tion»  a  Simeonite  occupation  of  Gcdor,  or  rather  Gcrar,  whicn  would 
bring  this  trif>e  into  the  district  of  K-ide-ih  (ef.  Gon.  xx.  1  aeq., 
xxvl.  l),  and  addeiu  raid  upon  .Mount  Seir  (Edom)  enrlin^  !n  the  ove|w 
throw  of  Amalck  (1  Chron.  iv.  39-43).'  S.  Palestine,  ass<K  iaiei|  wi^ 
.Abraham,  Isaac  and  Jacob,  and  with  the  separation  of  the  non- 
iM.ieliie  I-«hmael  and  K^ii:  ilulom}.  is  the  district  whence  Jacob  de- 
parted to  hi*  Aramaean  relatives  (tien.  xxviii.  sqq.).  Hormah.  too, 
IS  the  scene  of  an  Israelite  victory  in  the  story  of  the  Rxodus  (Num. 
xxi.  1-3),  and  is  connected  With  evidence  suggesting  that  this 
viclor>-  at  the  very  gate  of  the  promised  land  bciones  to  a  tradition 
of  Nonie  movement  from  Kadesh  into  Judah  (Wellhauscn,  G.  F. 
Mrvire,  H.  P.  Stnith.  and  others;  sen-  KxouLs,  Tllli).  The  other 
tradition,  that  the  Israelit<"i  uere  tl<  feaicd  there  bv  Amalefcilcs  and 
Canaanitcs,  oiplains  the  detour  by  Edom  and  Moab  {.ii.  xiv.  SS, 
40-45),  and  the  appesnuiceaf  the  tfifaaa  E.  ef  the  JenlBa>ie  invade 


Me*  B 

firridic 


the  land  of  their  anceston.  Obvioualy  tfieae  represent  fundament- 
ally differing  views,  which  cannot  be  woven  into  a  single  outline; 
and  they  c;innot  be  isolated  from  more  profound  questions  whieh 
really  affect  all  ordinary  conceptions  of  the  structure  of  biblical 
history. 

See  S.  A.  Cook,  Amer.  Journ.  of  Throl.  xiii.  370-388  (1909): 
Jaws,  H  s-8ii  aa ;  Lbvitbs;  Palbstikb  :  Hitktry,  (&  A.  C) 

*  5m  in  general,  the  favourite  Interpretation  (Wellhauten,  Stade^ 
Ciuthe  ana  many  others)  with  some  variation  of  detail,  see  especially 
Gunkel's  commentar>'  {Handkommentar,  1901,  pp.  335  sqq.). 

'Sec  the  instructive  simly  by  K.  Meyer.  Du  hraelilen  und  ihre 
SatMnrstdrnme  (1406).  pp.  400-428  (cspectallv  his  criticisms,  p.  421 
tea.);  cf.  also  I.  Beuinier.  iMr.  AfAMiA  (iW).  PP.  M5  sqq. 
(whose  astral  interpn>mtaaa  of  the  aansHve.  however,  la  qinte 
inadequate). 

•Sec  Judith  ix.  2,  Philo,  D«  Miff.  Abrahami.  .v>,  and.  for  fuller 
details  of  the  trend  of  Jewish  opinion.  R.  H.  ("h.irles,  Hook  of 
Jubilees,  p.  170.  «f  .  "  Test  of  xii.  Patrian  h«,"  n.  22. 

*  On  these  a'ars,  see  the  criticisms  of  H.  W.  Hogg  in  his  elaborate 
Study  of  Simeon,  Smy.  Bit.  coL  4Aa4-34* 


Digitized  by  Google 


122 


SIMEON  OF  DURHAM— SIMLA 


SIMEON  (or  Svmeu-,)  OF  DURHAM  ui.  alltr  ii;g),  English 
chronicler,  cmbracci!  lhr:<  monastic  lilc  biforo  (ho  year  10S3 
in  the  monastery  id  J.irri)w;  but  only  niadu  his  pnifes^ion  at  a 
later  dale,  after  he  had  removed  with  the  rest  o!  his  (.oniniuuily 
to  Durham.  He  was  author  of  two  historical  works  which  are 
particuhirly  valuable  for  northern  alTairs.  He  composeil  his 
Uistoria  cccksiae  Dunelmensis,  extending  to  the  year  1006, 
at  some  dale  between  1104  and  1108.  Theorigiiial  manuscript 
is  St  Durbiun  in  the  libmrv-  of  Bishop  CMin.  It  is  divided  into 
four  boollS,  which  are  subdivided  Into  dlll|rter$;  the  order  of 
theitumtiveischionologicaL  ITieteaiefe  fniBiiniiAtkHm,  both 
Mionyxnous.  The  first  carries  the  hbtory  {rub  1096  to  the  dntb 
of  Saaulf  Flsmbard  die  Mcond  ntcnds  fnm  1133  to 

1144.  A  Cimbridge  MS.  coDtamt  a  thiid  flootiiiuatidn  covering 
tlwwan  1141-1154.  About  1129  Siineon  undertook  to  write 
a  BiMteria  regum  Aaglorum  el  Dacorum.  This  begins  at  the 
point  where  the  EaUsmslkal  History  of  Bedcends.  Up  to  957 
Siineon  merely  copies  some  old  Durham  annals,  not  otherwise 
preserved,  which  are  of  value  for  northern  history;  from  that 
point  to  1110  he  copies  Florence  of  Worcester  with  certain 
interpolations.  I  hi'  M  tunn  dealing  with  the  years  iii^ii-'o 
is.  however,  .an  independent  and  pr.irtically  contemporaneous 
n;irr;ilivc.  Simeon  writes,  for  his  lime,  with  ease  and  per^^picuity ; 
but  his  chief  merit  i-S  that  of  a  diligent  collector  am!  copyist. 

OihiT  wriliri'ijv  havi-  b<fn  att'ibutetl  to  hi»  i»r..  Inti  i>n  nn  gcKjd 
authority.  They  arc  printed,  along  with  his  undoubtcil  works,  in  the 
Scriplores  decern  of  Roger  Twy«den  (1652).  The  mo^t  complete 
motiern  edition  i>  that  of  Thoma»  .■\rnola  ("  RolU  "  wries,  2  vol.-*., 
1^3-1885).  The  value  of  the  "  Northumbrian  Annab,"  which 
Simeon  used  for  the  Uistoria  regum.  has  been  diacuaaed  by  J.  H. 
Hindc  in  the  preface  to  his  Symeonis  Dunelmensis  opera,  vol.  i.  pp. 
xiv.  flf.  (|868>;  by  R.  PauU  in  Forsfhun/^en  :ur  deulitiu-t;  CeHhicme, 
sii.  pp.  137  aqq.  (GdttinKen.  1872};  and  by  \V.  Stulibs  in  the  intro- 
dnctioa  to  Jbgur  ifHtMStn,  vol.  i.  p.  x.  ("  Roll*  "  •eries).  Simeon's 
works  have  bMn  trandatcd  bv  J.  StcvcnEon  in  his  Church  Historians 
of  Englattd.  vol.  iii.  part  ii.  (l)»5.s;.  (H.  \V.  C.  D.) 

SIMEON.  1  CHARLES  (i;5c>-iS36;.  English  evangelical  divine, 
was  born  at  Rcadir-.g  ami  eiiucated  at  Kton  and  CambridKi-- 
In  1782  he  L)cc.ame  fellow  of  Kind's  CoUepe,  Camlirid^e,  and 
took  orders,  receiving  the  living  of  Holy  Trinity.  Cambridge, 
in  the  following  year.  He  was  at  t"lr^t  so  unpopular  that  the 
services  were  frequently  interrupts  1,  aiui  he  u,is  often  insulted 
in  the  streets.  Having  lived  down  this  prejudice,  he  subsequently 
gained  a  very  remarkable  and  lastiiig  influence  among  the  under- 
graduates of  the  university.  He  became  a  leader  among  cvanpelical 
churchmen,  was  one  of  the  founders  of  the  Church  Missionary 
Society,  and  aaed  aa  adviaer  to  tlie  iuut  India  Company  in  the 
dniDe  of  chaplaina  for  India.  HI*  chief  work  is  a  commentary 
upon  tlie  whoio  Bflda^  entitled  HtratkmiMeae  (London,  1819- 
i8ao).  He  died  «o  the  15th  of  Noivemfaer  1S36.  The  **  Siraeon 
Trustees  "  were  instituted  by  him  for  th«  purpose  of  aoquiiing 
church  patronagie  hi  the  mterests  of  evangelical  view*. 

See  Mtmoirs  ^  Ckarits  Simtim.  with  a  setetion  from  his  writings 
and  cofTwpondence,  edited  by  the  Rev.  W.  Cams  (3rd  ed..  1B48); 

H  C  C  M.,ule,  Charles  Simeon  (London,  1^92). 

SIMfiON.  JOSZPH  jfiRdME.  CoMTt  (1740-1842),  French 
jurist  and  politician,  was  horn  at  .\i\  on  the  30th  of  September 
1749.  His  father.  Jusr|ih  Srxuus  Simeon  (1717  17SX).  had  been 
professor  of  law  an<l  royal  secretary  for  the parleme:;!  k>(  i'rovi  ncir. 
J.  J.  Sim£on  followed  his  father's  profession,  but  he  w  as  outlawed 
for  his  share  in  the  federalist  movement  in  179.5.  ^nd  only 
returned  to  France  after  the  revolution  of  Thermidor.  In  the 
council  of  the  Five  Himdred,  of  which  lie  was  now  a  member, 
he  took  the  cooaeivative  aide.  In  1799,  for  protesting  against 
the  hnw^OD  of  the  chamber  by  P.  F.  C.  Augeieau,  he  was  im- 
puboiwd  iintQ  the  tSth  Btunaife  (9th  November).  In  the 
Tribunate  he  had  ao  important  aiure  in  tiw  prepnntion  of  tlie 
CivQ  Code,  being  rewarded  by  •  Mat  in  the  council  of  state. 
In  1807  he  was  one  of  the  commiss toners  sent  to  organize  the 
new  kingdom  of  Wc-stphalia,  and  was  premier  of  King  Jerome. 
He  scr\c-<i  the  Restoration  as  councillor  of  slate  and  in  the 
chanibiT  of  peers.  In  1H20  he  was  under-secrclary  of  state 
fur  justice,  and  in  the  next  year  minister  of  the  interior  until 
the  fall  of  the  RichcUeu  ndniitiy.  A  baron  of  the  Empire 


and  count  at  the  second  Restoration,  he  was  admitted  tx)  the 
.Academy  of  Moral  and  Political  Science  in  iJ<t.'.  and  in  1K37 
he  became  presidenbof  the  Cour  des  Comptes.  lie  died  in  Paris 
on  the  igth  of  January  1S4J  in  his  o.^rd  year. 

His  son,  Joseph  Baltiiasas,  Comte  Simeon  (i 781-1846), 
entered  the  diplomatic  service  under  the  Empire.  .At  the 
Restoration  he  was  successively  prefect  of  Var,  I>out>s  and  Pas 
de  Calais.  He  was  (Brector-fneral  of  fine  arts  in  s8eS,  and  liad 
a  great  reputation  as  a  connoisseur  and  collector. 

SIMEON  STYUTBS.  ST  (390-459),  the  first  and  most  famow 
of  the  PiUar-hemiits  (Cr.  vtVKm,  plUar),  was  bom  in  N.  Sjrria. 
After  having  been  expelled  from  a  monastery  for  hla  excessive 
austerities,  at  tUrty  yean  of  afe  he  familt  a  pUbr  six  lest  hi|^ 
on  which  he  took  up  hb  abode.  He  made  new  pillars  hii^  and 
higher,  till  after  ten  years  he  reached  the  height  of  sixty  feet. 
On  this  pillar  he  Iiv<vl  for  thirty  years  without  ever  descending. 
A  railing  ran  roum!  1  h  •  i  .liiital  of  the  pillar,  and  a  Inildt  r  enabled 
his  disciples  to  take  li;ni  the  nctx-ssaries  of  life,  l-'rom  his  pillar 
he  jjreachi  H  ai.d  i-xi-rcised  a  gre-iil  inlluencc,  conv  erting  numbers 
of  heathen  and  lakinp  part  in  ecclesiastical  politics.  The  facts 
would  si;cm  incredible  were  they  not  vouched  for  by  rhL-nLluret, 
who  knew  him  pir><iiiall\  [Uistoria  reiigiosa,  c.  26).  Moreover, 
Simeon  had  many  imitators,  well  authsnticatsd  KDapJwnmla 
being  met  with  till  the  :()th  centurv. 

I'he  aC.'iiKl.ircl  w<irk  on  the  Nubject  i;,  Les  Stwiitfs  ^1895)*  by  H. 
Ueleljave.  the  Bullandist:  for  a  summary  sec  the  article  "  Skulcn- 
beilige,''  in  Herzog's  ReatencyUopidie  (ed.  %).  On  Simeon  see  Th. 
.Noldcke's  SkeUkes  from  Baitern  Hislery  (1992),  p.  310^  and  the 
Ditfioncry  tf  ClfHtam  5M«n^^  (E.  C  B.) 

smraMNb  a  town  of  Ruaria,  capital  of  the  gweramsBt 
of  Tantida,k  the  S.of  theCrimsa,  m.  by  raON.E.of  Sevastopol 
and  800  feom  Moscow.  Pop.  (1897)  60,876.  It  ocaqiiaa  aa 
admirable  site  on  the  N.  slopes  of  the  Chatyr^agh  Mountains, 
and  is  divided  into  two  parts — the  European,  well  built  in  stone, 
and  the  Tatar,  with  narrow  and  t'ilth\'  -.iri -  ts  !>^^^lp!<^d  by  some 
7000  Tatars  and  by  Jews.  .Mthou^h  it  has  Kriiw;-:  since  the  rail- 
way bronKht  it  into  connexion  with  the  rc^s-i  of  the  empire,  it 
still  remains  a  mere  ailministrativc  centre.  It  is  the  si-tt  of  ,^  bishop 
of  the  Ortfiodo.x  Cireek  Church  and  the  headquarters  of  the  7th 
Russian  army  corps.  There  are  a  museum  and  monuments  to 
Dolgoruki,  ronqiu  riir  of  the  Crimea,  and  t o  t he empwm CstherllK 
11.  (1890).  The  town  is  famous  for  its  fruit. 

In  the  ncigbbooiliood  stood  the  small  fortress  of  Napoli, 
erected  by  the  ruler  of  Taurida  some  hundred  years  before  the 
Christian  era.  and  it  existed  until  the  end  of  the  3rd  century. 
Afterwards  the  Tatar  letllement  of  Ak-awcbet«  which  in  the 
1 7th  century  was  the  leridmoo  of  the  chief  mffitaiy  mrnmanrier 
of  thekhauihadthenaneof  Stthan-seraL  ^11736  it  ma  takn 
awl  bomt  fay  tlie  Rusuans,  and  in  1784,  after  die  conquest  of 
the  Crimea  by  the  Russians,  it  nosivcd  iu  picseut  naae  and 
became  the  capital  of  Taurida. 

SIMLA,  a  town  and  district  in  British  India,  in  the  Delhi 
division  of  the  Punjab.  The  town  is  the  summer  residence  of 
the  viceroy  and  staff  of  the  supreme  government,  and  .al.so  of 
the  Punjab  government.  It  is  m,  by  cart-road  from  the 
raiUvay  station  01  Kalka,  which  is  1116  tn.  from  Calcutta.  .\ 
metre-gauRc  railway,  (\S  m.  lonR.  was  opcnH  from  Kalka  to 
Sinda  in  1005.  I";ic  population  in  looi  was  i  ^.060,  but  that 
w,is  only  the  winter  population,  and  the  summer  census  of  1904 
returned  the  number  01  ^5,1^50.  The  sanatorium  of  Simla 
occupies  a  spur  of  the  lower  Himalaya,  running  E.  and  W.  for 
about  6  m.  The  ridge  culminates  at  the  E.  In  tho  ^^IWI^^  of 
Jakko,  in  the  vicinity  of  which  bungalows  are  moat  mmsioaa; 
the  viceregal  lodgB  stands  on  ObserratOiy  VBL  The  B.  of  the 
station  is  known  aa  Chota  Sunfai  and  the  W.  aa  BoikantMi}. 
The  ritnatlen  la  one  of  great  beanty;  and  the  hooaea,  Mrik 
sepaiatdy,  lie  «t  Novations  between  6600  and  8000  ft.  above 
sca-level.  To  the  N.,  a  beautiful  wooded  spur,  branching 
from  the  m,ain  ridge,  is  known  as  Elysium.  Tliree  miles  \V.  is 
the  cantonment  of  Jufogh.  The  minor  sanatoria  of  Ka&auli. 
Sab.i;li.i.  1  );ii;s[-.ii  and  Solon  lie  scmir  disLince  to  the  .S.  The 
first  Europeuti  liuuscal  Simla  was  built  in  1819,  and  the  place 
was  first  visited  lv«govanor<genenlmi8s7.  Ithaagndiially 
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beOHBe  tlw  pemaoent  betdqtttvtm  ot  naay  of  the  «Add 

oUddUunents.  During  the  ix-ason  Simla  is  the  focus  of  Indian 
aodety;  and  viceregal  and  other  balls,  and  entertainments  of 
ever)'  description,  arc  frequent.  .Simla  i>  ihi-  'nc.nlqu.irtcrs  of 
S  volunteer  rifle  corjw,  and  there  are  numerous  libraries  and 
institutes,  of  which  the  chief  is  the  United  Service  Institution, 
with  a  subsidy  from  government.  The  two  chief  medical 
imtitvtioins  ate  the  Ripoa  and  Walker  hospitals.  There  are  a 
theatre,  concert  room  and  numerous  churches.  Educational 
institutions  include  Bishop  Cotton's  school  for  bo>-s,  the  Mayo 
indttatrial  school  for  girla,  several  aided  schoola  for  Eunpean 
boys  and  giib,  and  twm  Angio-vciBacular  achoob  for  natives. 
Tbe  LMmace  ndBtaqr  msj^amt  we  «t  Sanawar,  near  Kasauli. 

The  DiSTMCt  OF  Swia  has  an  area  of  loi  sq.  m.,  and  had 
apopulatiori  in  n)Oi  of  40.351  The  mountains  of  Simla  and  the 
snfroundiiiK  u^livc  states  compose  the  S.  outliers  of  the  great 
central  chain  of  the  E,  Himalaya-  They  descend  in  a  gradual 
Scries  from  the  main  ch.iiii  to  the  general  lc%'el  of  the  Punjab 
plain,  forming  a  transverv  S.W.  spur  I>clvvet  n  ihc  jn'i-it  basins 
of  the  Ganges  and  the  Indus.  S.  and  F..  of  Simla  the  hills 
between  the  Sutlcj  and  the  Tons  centre  in  the  great  peak  of 
Chor,  ii,o$2  ft.  above  sea-level.  Throughout  all  the  hills 
bicsts  of  deodar  abound,  while  rhododendrons  clothe  the  sk^pcs 
up  to  the  limit  of  peqietual  snow.  The  principal  riven  an  the 
Sutkj,  Pabar,  Giri,  Gambhar  and  Sana. 

The  toquisftioa  d  the  patdwa  of  tcnitwy  farming  the  district 
dates  from  vartous  times  snbaequent  to  the  dooe  of  the  Gurkha 
War  in  1^16.  which  left  the  Briti.sh  in  possession  of  the  whole 
tract  of  hill-country  from  the  (i<iRra  to  the  Sutlej.  Kuniaon 
and  Dchra  Dun  were  aiinej(c<i  t<i  tin  British  dominions;  but 
the  rest,  with  the  exception  of  few  localities  retained  as  military 
posts  and  a  portion  tu  -hi'  raj.i  of  Patiala,  was  restored  to 
the  hill  rajas,  from  whom  it  had  been  n  rested  by  the  (iurkhas. 
Garhwal  state  became  attached  to  the  North-Wcstcrn  Provinces; 
hut  the  remaining  principalities  rank  among  the  dependencies 
of  the  Punjab,  and  are  known  collectively  as  the  Simla  Hill 
Stalea,  under  the  supeiinteadenoe  of  the  deputy ■commisskunef 
of  Siaola,  snboNtdtaiate  to  the  oommusioner  at  Umballa.  The 
chief  of  the  Simla  Hill  States— which  number  98  m  iJt—UK 
Jubbal.  Bashahr,  Keontbal,  Baghal.  Bilaspurand  Hhidtor. 

SIMLER.  JOSIAS  11 550^  1576).  author  of  the  first  book  relating 
solely  to  the  .Alj)s.  was  the  son  of  the  former  prior  of  the  Cistercian 
convent  of  kapixl  iCanton  of  Zurich),  and  w.is  born  at  Kappcl, 
where  his  father  w.is  the  Protestant  pastor  anti  s<  hixjlm.ister 
till  his  death  in  1557.  In  1544  Simlcr  went  to  Zurith  to  lonluiuc 
his  education  under  his  g<Mlfathcr,  the  celebrated  rclormcr, 
Heinrich  Bullingcr.  .\ftcr  having  compiete<l  his  studies  at 
Bssel  and  Stnabuig,  he  returned  to  Zurich,  and  acted  as  a  pastor 
U  the  neighbooring  vilkgcs.  In  1352  he  was  made  professor 
«f  Mew  Teatamenl  angtaia  at  the  Cuolmnm  at  Zurich,  and  in 
1560  became  pwtiwor  of  thaolwy.  la  1359  he  had  hhi  first 
stuck  of  goot,  •  coaaplaiiit  irirfdi  finally  killed  Urn.  la  1555 
he  published  a  new  edition  of  Conrad  Gesocr^  Epitome  of  his 
BiUiolkeca  uni-.tnaHs  (a  list  of  all  authors  who  had  written 
in  Greek,  Latin  or  Hebrew),  in  1574  a  new  edition  of  the  Bihlio- 
(kfcc  itself,  and  in  1575  an  annotated  edition  of  the  Antonine 
Itinerary.  About  1551  he  conceived  the  i<ie.-i  of  m;>lcin>f  his 
native  land  better  known  by  ir.inslatiiiK  into  Latin  iiarts  of 
the  great  Chrmik  of  Johann  Stumpt.  \\  ith  this  view  he  collected 
amterials,  and  in  1574  publishc<^l  a  s)>ecimen  of  his  intended 
irarit  in  the  shape  of  a  mon<^raph  on  the  Canton  of  the  V'alais. 
He  pohlished  in  the  some  volume  a  general  description  of  the 
Alpe,  as  the  Introduction  to  his  projected  work  on  the  several 
Swim  Cantons.  In  this  treatise,  entitled  D»  MpUmi  am 
mentarius,  he  collected  all  that  the  dasocal  aathan  bad  wtitten 
OB  the  Alps,  adding  a  good  deal  of  material  collected  from 
his  friends  and  rorre^^iKjiidents.  This  Cofntnfiit.iriiis  is  the  first 
work  exclusively  devoted  to  the  .Mi>s.  and  sums  up  the  knowledge 
of  that  region  p<iss4-ssrd  in  the  i6lh  centurj-.  It  was  rquiSil  ^hcd 
by  the  Elzevirs  at  Leiden  in  16?  ?.  and  again  at  Ziirirli  in  i;  !  ;, 
while  an  elaborate  annotatc<l  edition  (prepared  by  .Mr  Coolidge). 
with  Flench  translation,  notes  and  appendices,  appeared  at 


Grenoble  in  1904.  Another  fragment  of  his  vast  plan  was  the 

work  entitled  Dr  HfkcHonim  rcpuhHai,  which  apfwarcd  ,it 
Zurich  ill  1576,  just  before  his  death,  ll  was  regarded  as  the 
chief  authority  on  Swiss  constitutional  mailers  up  to  i7<)8. 

-S(f  liM"  by  C>.  von  Wys^^  (Zurich.  ItiilsJ,  and  in  Mr  CooUd|;e's 

h<^:<.  pp.  Cxlvii.-Clvui.  (\V.  A.   B.  C.) 

SIMMONS.  EDWARD  EMERSON  (1852-  ),  American 
artist,  was  Ixirn  at  Concord,  Massachtisetts,  on  the  27th  of 
October  1S52.  He  graduated  from  Harvard  College  in  1S74. 
and  was  a  pupil  of  Lefebvrc  and  Boulangcr  in  Paris,  where  he 
took  a  gold  medal.  He  was  awardc<l  the  prize  by  the  Municipal 
Art  Society  of  New  York  for  a  mural  <lecorative  scheme,  which 

he  carried  out  for  the  ctimiaal  courts  building,  later  deoocaling 
the  Waldorf-^Aatoria  hotd  m  New  Yoik,  the  Libnty  of 
Congiea,  WaaUngtoBt  and  the  Capitol  at  Salat  Fatd,  Uhuwaofta, 
He  was  one  of  the  or^al  memben  of  the  TVn  American 

Painters. 

SIMMS.  WILLIAM  GILMORE  (i.So6-i.<t7o),  American  poet, 
novelist  and  hi.s;<ir;an.  was  bom  at  Charlc-ston,  S.C.,  on  the 
17th  of  .•\pril  i,So<j  ot  Sioto-Irish  descent.  His  mother  rlicd 
during  his  infancy,  and  his  father  having  failexl  in  business 
and  joined  CotTee's  Indian  lighters,  young  Sinims  was  brought 
up  by  his  grandmother.  He  was  clerk  in  a  drug  store  for  some 
years,  and  afterwards  studied  law,  the  bar  of  Charleston  admitting 
him  to  practice  in  1827,  but  he  soon  abandoned  hb  profession 
lor  litenAunk  At  the  age  of  eight  he  wmte  vemca,  and  in  hit 
i9tb  yiar  he  pmdoiOed  a  Mtiuiy  m  An.  OmUt  CetoMrift 
PMbNgr  (Charkttmi,  iSis)-  Two  yean  later,  b  iSs?,  Lyiieti 
and  Other  Poem  and  Early  Lays  appeared;  and  hi  i8a8  he  began 
journalism,  editing  and  partly  owning  the  City  Gazette.  The 
cnlcri>risc  failed,  and  the  editor  devoted  his  attention  entirely 
to  letters,  and  in  r  ipiil  i-ucceasioii  published  The  Vision  of 
Cortes,  Cain,  and  nihtr  I'urms  (i8jg).  7'/j'  Triiolor,  or  Three 
Days  of  Blood  in  Paris  (iSjo).  and  his  strongest  p<X'm,  AlaitnUis, 
a  story  of  the  sea  1 1832).  .•U<i/<in/i.i  established  his  fame  as  an 
author,  and  Martin  Fahrr,  the  Story  of  j  <.niiun<tl,  was  warmly 
received.  During  the  American  Civil  War  Simms  espoused 
the  side  of  the  Secessionists  in  a  weekly  ncwspaftcr,  and  suffered 
damage  at  the  hands  of  the  Federal  troops  when  they  entered 
Charicston.  He  served  in  the  stale  House  of  Rcprcsenlativcs 
in  1844^1846,  and  the  university  of  AUbama  confcrted  on  him 
the  d^ree  of  IX.D.  He  died  at  Charicston  on  the  itth  of 
June  1870. 

In  addition  to  the  works  mentioned  above,  Simms  published  the 

following  poctr>-:— Sffn/fcrm  Passages  and  Pictures,  lyrical,  senti* 
mental  and  descriptive  poems  (New  York.  1839);  Donna  Florida,  a 
tale  (Charleston,  1843):  Grouped  ThouflUs  and  Scattered  Fotuies, 
sonnet?  i  Riclimond.  1H45);  Arrytos,  or  Songs  of  the  South  (1846); 
Lays  of  the  Palmetto:  a  T'ritiute  to  the  South  Carotina  Regiment  in  the 
War  u'l.'A  Mexico  (Charleston,  1848):  The  Eye  and  the  Wing,  poems, 
(.New  York,  1K48):  The  City  of  the  Stlent  (1850).  To  dramatk 
literature  he  contributed  Ntfmm  Uaurice,  or  the  Man  of  the  PeopU 
(Rtchmond,  1851);  and  Midud  BotAatn,  or  the  Fall  of  the  Alamo 
(Richmond.  iSsJl.  Mi-  romanee«i  nf  the  .'\merican  Revolution — The 
Partisan  {\^iV;  Me'Uihampe  (1836);  Katherine  Walton,  or  the 
Rebel  of  Dorchester  (1851);  and  others — de>*ribc  social  life  at 
Charleston,  and  the  ii;  lion  covers  the  whole  iKTi<xl.  with  p«irtraitsof 
the  uolttival  and  military  leaders  of  the  time.  Ui  Ixtrder  tales  the 
list  inchidca  Guy  Riters,  a  Tate  of  Georgia  (i6u)  '>  Richard  Hurdis 
(1838);  Bordtr  Bta^t  (1840):  Beuuchampe  (1842);  Helen  Hahey 
(1845);  The  Golden  Christmas  (1852);  and  Charlrmont  (iR.sf>)  The 
hUtnrical  romances  an;  The  Yemassee  (1H35).  dealing  largely  with 
Indi.Ki  character  and  nature;  /VAiyo  (i.H,^8);  Coiint  Julifti  (1845); 
Th  -  Damsel  of  Oiirirn  (i»4,Si  .  i'hc  Liiy  ■I'ul  th-  Ti.trm  \  V.iu  unseUts 
(1857).  which  he  wrote  under  (he  luwumeil  name  of  "  Krank  Ctx)uer  "; 
and  Tie  Cassigue  of  Kiawah  (iMo).  Other  novels  are  Carl  Werner 
(1838);  Confession  of  the  BUnd  Heart  (1843);  Tki  Wigwam  and  the 
Cal'itt.  a  collection  of  short  tales  (|84S~IB46);  Castle  Dismal  (1845): 
and  .\fiirie  de  Berniere  (1853).  Simm»'»  other  writings  conijirisc  a 
History  of  S.  Cnrnlinn  (Charte^iton.  184O);  South  Corntir.a  in  the 
Rr.niution  (Charlrston.  iH.<;,Vi:  Of(>t,raphy  of  South  Carolina 
(184.^1 ;  lives  of  Francis  Marion  (New  York.  181M):  Caf>l.  John 
.Smith  (1H46):  Tke  Chetaiitr  Bayard  (1848)  and  aaamruul  Grcrn 
(1840);  The  Ghott  ef  my  Hiaband  (1866);  and  War  Peetrv  of  the 
.Vi)«<A— an  edited  volume — (18/17).  Simms  was  also  a  frei|nent 
contrilnitor  to  the  magazines  and  literary  papers,  six  of  which  he 
founded  and  ronducted.  In  the  di«russion  on  slavery  he  ui>hcl<i  the 
views  ol  the  pny-slavery  party.  He  edite<H  the  seven  dramas  dotibt- 
fully  ascribed  to  Shalcetpearc.  with  note*  and  an  introduction  to 


124 


SIMNEL,  LAMBERT--8IMON,  SIR  J. 


earh  play.  Simms'  works  in  10  vols,  were  published  at  New  Vorfc  ill 

hi^  Poems  (2  voU.,  New  York)  in  185,-}. 
Sfv  hi-.  liin^T.iphy  (lio*ton,  lH()l),  by  Professor  William  [*,  Trtnt. 
A  bililitiKraphical  List  of  Ike  SeparaU  Wrilings  of  W.  G.  Simms  of 
Houtk  Caroltna  (New  N'ork,  1906)  was  coinpile<l  by  U.  WeRolin. 

SIMNEL.  LAMBERT  (tl.  1477-1534).  English  impu&tur,  was 
probably  ihc  01  .1  tradesman  at  Oxford.  He  was  atxjut  tin 
years  old  in  14.S7,  and  was  described  as  a  handsome  youth  of 
intelligence  and  good  manners.  In  14S6,  Ihe  year  following 
the  accession  of  Henry  VII.,  rumours  were  disseminated  by  the 
adherents  of  the  Yorkist  dynasty  that  the  two  sons  of  Eldward 
IV.|  who  had  been  murdered  in  the  Tower  o(  London,  were  still 
aSve.  A  young  Oxford  priest,  Richard  Symonds  by  nunc, 
coDcdved  the  pcoject  of  putting  forwud  the  boy  Sinad  to 
impaMoate  one  «f  Uwie  ptiacct  u  t  cfaJroant  for  the  dem, 
with  the  idea  of  thenhy  pnaufm  for  himself  the  erchbWwpric 
of  Canterbury.  He  set  UMHit  fnttnicting  the  youth  in  the  arts 
and  graces  appropriate  to  his  pretended  birth;  but  meanwhile 
a  report  having  gained  currency  that  the  young  carl  of  Warwick, 
son  of  Edward  I\'.'s  brother  (JeorKe,  duke  of  Clarence,  had  died 
in  the  TowtT,  Symondi  decided  that  the  impersonation  of  this 
latter  prince  would  l>c  a  mure  easily  credible  deception.  It 
is  probal)lc  that  ,Symonils  acted  throughoul  with  the  connivance 
iif  ".he  Vorkist  Icaiicrs,  and  especially  of  John  de  la  Pole,  earl 
of  Lincoln,  himself  a  nephew  of  Edward  IV'.,  who  had  been  named 
heir  to  the  crown  by  Richard  III.  The  Yorkists  had  many 
adherents  in  Ireland,  and  thither  Lambert  Bimncl  was  taken 
by  Symonds  early  in  14S7;  and,  gaining  the  support  of  the 
cad  of  JUldaie,  the  archbishop  of  Dublin,  the  lord  chancellor 
and  a  powerful  foUowkg,  who  were,  or  pretended  to  be,  con- 
vinced that  the  boy  was  the  earl  of  Warwidc  escaped  from  the 
Tower,  Strnttd  was  crowned  as  King  Edward  VI.  to  the  cathedral 
in  DubBn  on  the  14th  of  14B7.  Messages  addBg  tor  hdp 
were  sent  to  Margaiet,  dudieas  of  Burgundy,  sister  of  Edward 
IV.,  to  Sir  Thomas  Broughton  and  other  Yorkist  leaders. 

On  the  2nd  of  February  1487  Henry  \1I.  held  a  council  at 
Sheen  to  concert  measures  for  dealing  with  the  conspiracy. 
Elizabeth  Woodville,  wi.iow  of  I-^dwanl  IV..  was  imprisoned  in 
Ihe  convent  of  Bermondsey;  an<l  the  real  earl  of  Warv.ick 
was  taken  from  the  Tower  and  shown  in  public  in  the  streets  oi 
London.  But  although  Lincoln  is  said  to  have  convcrscil  with 
Warwick  on  this  occasion,  he  tlc<l  abrtwul  immediately  after  the 
council  at  Sheen,  where  he  was  present.  In  Flanders,  Lincoln 
joined  Lord  Lovcll,  who  had  headed  an  unsuccessful  Yorkist 
rising  in  14H6,  and  in  May  14.S7  the  two  lords  proceeded  to  Dublin, 
where  ibey  landed  a  few  days  before  the  coronation  of  Lambert 
Simnd.  Tbey  were  acoonpanied  by  acoo  German  aoidiers 
under  Martto  Schwarts,  procuml  by  Idaigaret  of  Burgundy 
to  support  the  enterprise,  Margaret  having  recognised  Smnel 
as  her  nephew.  TUa  fone,  tugether  with  aone  iU^rued  Irish 
levies  comnianded  by  Sir  ThomaaFltigeraM,  landed  in  laaeiafaire 
on  the  4th  of  June.  Ring  Henry  was  at  Coventry  when  the  news 
of  the  landing  reached  him,  and  immediately  marched  to 
Nottin^iani,  where  hi-.  .irrr,y  was  slreiiK'thi  in  il  liy  the  ad<lition 
of  6000  men.  The  invaders  met  with  liltie  cncouraKcmenl 
from  the  fwpulacc,  who  w  ere  not  well  disposed  towards  a  rnonarih 
whom  it  Wits  soiij^ht  to  iniixise  upon  them  by  the  aid  of  Iri^h 
aiiiltlcrman  mcri enaru-s.  Making  lor  the  fortress  uf  Xewiirk, 
Lincoln  and  Sir  ITiomas  Broughton,  at  the  head  of  their  tnolley 
(ones,  and  accompanied  by  Simnel.  attacked  the  royal  army 
near  the  village  of  Stoke-on-Trent  on  the  i6th  of  June  nS;. 
After  a  fierce  and  stubborn  struggle  in  which  the  Germans 
behaved  with  great  valour,  the  Royalists  were  completely 
victotions,  though  they  left  2000  men  on  the  field;  Lincoln, 
Sdiwarta  and  Fitagccald  with  4000  pf  their  foUowcn  were  killed, 
and  l^wfdl^Mid^  never pSumm. 

The  former  was  conrfgned  to  a  dungeon  for  the  reit  of  Ut  We; 

but  Henry  \TI.,  recognizing  that  the  youthful  pretender  had 
been  a  tool  in  the  hands  of  others  and  was  in  himself  harmless, 
(UTiiiined  Lambert  Sinmel  and  [wk  him  into  his  own  M-rvii  < 
in  the  menial  capacity  of  scullion.  He  was  later  promoted 
to  be  fogral  fakoner  and  it  atid  to  have  afteiwarda  becooe  a 


servant  in  the  household  of  Sir  Thomas  LovcU.  The  date  cf 
Simnel's  death  is  unknown,  but  he  ia  known  to  have  baen  atiU 

living  in  the  year  1 534. 

SeeiUHfefitBfMMWM.  VI.  France*  Bacoa.  Uuttrytd Htury  VII^ 
with  note*  by  J.  R.  Lumby  (Cambridge,  1881} ;  Ricnard  B«aweU, 

Ireland  undrr  the  TuJors  (  j  vdl^  ,  Li.iulun,  1885-1890);  ^lacs 
(lairdncr.  Henry  VII.  (Loiiriim.  iHKi^:  .mil  l.ftt(r\  and  Paptrt  UltU- 
Iralive  of  Ihf  reifins  of  Ruhuni  III  r.mi  Hrnry  VII.  f  Rolls  "  scries. 
2  vols..  I.im4i<jn,  l>*6i-iW.^):  J  he  I'oittual  Hislery  0I  Enitand. 
vol.  v.,  by  H.  A.  L.  Fisher  (Lomion,  1906);  and  W.  Uuscli,  Engfond 
under  At  Tmdan  (1895).  For  a  cuntemporary  account  of  Simnsl's 
imposture,  Me  Polydore  Vereil,  Antlieae  kisloriae,  to  which  all  the 
later  narrative*  are  indebtecL  (K.  J.  M.) 

SIHOCATTA,*  TH  BO  PHYLA  CT,  Byzantine  historian,  a  native 
of  Eg>pt,  flourishe<l  at  Constanti]ioi>le  during  the  reign  of 
Heraclius  {610-640),  under  whom  he  held  the  office  of  imperial 
secretary.  He  is  best  known  as  the  author  of  a  history,  in 
eight  iKioks,  of  the  reign  of  the  emperor  Maurice  (582-602), 
for  which  period  he  is  the  best  ami  oldest  authority.  The  work 
describes  the  wars  with  the  Persians,  the  Avars  and  Slavs,  and 
the  emperor's  tragic  end.  "  His  want  of  judgment  renders  him 
dilTusc  in  trifles  and  concise  in  the  most  interesting  facts " 
(Gibbon),  but  his  general  trustworthiness  is  admitted.  The 
history  contains  an  introduction  in  the  form  of  a  dialogne 
between  Histoiy  and  Phfloaophy.  Photius(cod.65)  whileadmit> 
ting  a  certain  amount  of  gnoeftdaesa  in  the  hagnage,  Uanaes 
the  authn'tcieeMtv*  toe  of  figurative  and  allegorical  eapnaiiOBa 
and  moral  lenlimenta.  WhUe  the  vocabulary  contains  many 
strange  and  affected  words,  the  grammar  and  syntax  are  on  the 
whole  correct  (cd.  pr.  by  J.  Ponianus,  i6oq;  best  edition  by 
C.  de  Boor,  1887.  with  a  valuable  Index  Gracdtatis). 

Simocatta  wa.4  aim  the  author  of  Physical  PrM*tHs('Airofilmt4iimM^ 
in  dialogue  form,  draline  with  the  nature  of  anunaU  and  eapeaally  of 
mun  (eil.  J.  Ideler  in  Physici  ti  medici  Groat  minares,  L  1841);  and 
ol  a  collection  of  85  letters  (moral,  rustie,  eroiic),  the  supposed 
writers  of  which  arc  either  iirtitious  or  well-known  pcnsonages 
(Antisthenes  to  Pericles,  Sx'ratc-»  to  Plato,  Socrates  to  Alcibiadcs). 
The  be«(  edition  ia  by  R.  Herchcr  in  EpuUdepaphi  Gnuci  (1873). 
The  letters  were  tmndated  hito  Latin  (iSOw  oyCoosmicns 
printed  1873  by  F.  Hipler  ia  ^infaitiMi  Gg^crMcoiimN). 

Sc-e  C.  Krumbadicr,  GestUchte  drr  byzanSittiscken  Literalur  (1897). 

SIMON,  ABRAHAM  (1622-1692),  English  medallisi  and 
moiKller,  w;ci  Wn  in  Yorkshire  in  16 jj.  He  >..il.  uiigiiuilly 
intended  for  the  church,  but  turned  his  attention  lo  art,  and, 
after  studying  in  Holland,  proceeded  to  .Sweden,  where  he  was 
employed  by  ()ucen  C  hri.stina,  in  ■.'.iui>e  train  he  travelled  to 
Paris.  He  relunud  la  England  lH:tore  thi  outlireak  ot  ihc  Civil 
War,  and  attained  celebrity  by  liis  medals  and  )>ortraits  modelled 
in  wax.  During  the  Commonweaiih  he  executed  many  medals 
of  leading  parliamentarians,  and  at  the  Restoration  he 
patronised  by  OiadeB  IL,  from  whom  he  received  t 
guiiteas  for  his  portrait  desigited  as  a  medal  for  the  proposed 
order  of  the  Royal  Oak.  Having  incurred  the  diqdnuure  of 
the  duko  of  Yorit*  he  lost  the  fawMV  of  the  court,  and  died  in 
obsanity  in  idoa.  Among  the  man  inteiestinc  of  hfa  medala 
are  thoae  of  the  end  end  of  Duaicnnlin^  Oe  and  carl  of 
Lauderdale  and  the  ist  earl  of  Loudon;  that  of  the  dnke  of 
.Mbemarle,  at>d  many  other  fine  medals,  were  modelled  by 
.\braham  Simon  and  chased  by  his  brother  Thomas  Simon  («.v.). 

SIMON,  SIR  JOHN  1,^16  u>o4K  English  surgeon  and  sanitary 
reiurmer.  was  born  in  London  on  the  loth  of  October  1816.  His 
father,  Louis  Michael  Sun  on. «  as  lor  many  years  a  leading  nicnbcr 
of  the  London  islock  Lxchangc.  Both  his  grandfathers  were 
i  rrrn  h  emigrants,  who  cirrietl  on  business  in  London  and  Bath 
res|>ectively.  His  father  died  at  almost  ninety-eight,  and  his 
mother  at  nearly  ninety-five  years  of  age.  Simon  was  educated 
at  a  preparatory  school  in  Pentonville,  spent  seven  years  at 
Dr  Btimey's  sdiool  in  Greenwich,  and  then  ten  months  with  a 
German  Pfarrer  in  Rhenish  Prussia.  His  father  intended  him 
for  surgery,  and  he  began  the  study  of  medidnoaB  lat  October 
1S33,  when  be  was  a  few  daya  short  of  seventeen.  He  wis  an 
apprentice  of  Joseph  Ueniy  Gsson,  the  distinguished  suigeon  at 
St  Thomas's,  weU  known  for  lib  'HfHtf^r  ^  Samnd  Tqrlflr 
Coleridge,  whoae  Itcniy  encnlor  Gnea  hecame.  He  became 

•Olkerloimaotthei 


Digitized  by  Google 


SIMON,  J.  F. 


"5 


s  denoostntor  of  anatomy,  and  was  aaatstanl  surgeon  to  King's 
College  Mospital  for  several  years;  and  in  the  autumn  of  1847 
he  was  appointed  surgeon  and  lecturer  on  patholoxy  at  bia  old 
school,  St  Thotnii>'>.,  whurt,  wkh  progrt-sjive  change^,  he  con- 
tinued to  remain  an  oliatr.  His  hfo  divided  t)clwcen  two 
great  pursuits  -the  Larixr  of  :i  surgiou.  and  the  mastery  and 
solution  of  many  of  the  great  prol)lLnis  of  sanitary  science  and 
reform.  In  the  spring  of  1844  he  gained  the  first  Astley  ('oojic-r 
prize  by  a  physiological  essay  on  the  thymus  gland,  and  the 
(oUowiiig  year  was  elected  a  fellow  of  the  Royal  Society.  In 
1847  b»  five  Ua  Sal  leaure  at  St  Tbomas's  Has|>ital,  on  the 
"Aim  «Bd  niikMphk  Method  of  Pktbokcical  Rcaeaicfa." 
followed  a  little  later  by  lectures 00  general  pathokmy  In  lelatkm 
to  the  principles  of  diagnosis,  and  the  treatment  of  (Kiease. 
These  lectures  were  of  great  importance  at  the  time,  and  of  the 
utmost  value  in  directing  energy  into  new  and  profitable  channels 
of  worU.  Simon  published  many  clinical  surgical  lectures  of 
the  gruatciil  imi>orlaiKe,  and  contril)ute(i  a  masterly  anidr  on 
■'  Inllammatioii  "'  to  Holmes's  Syskm  nf  .Sjfri;.;  v,  whii  h  has 
become  a  classic  of  its  kind.  It  was,  however,  on  his  appoint- 
ment in  1S48  as  medical  ofTiccr  of  health  to  the  City  of  London, 
and  afterwards  to  the  government,  that  Simon's  great  abilities 
found  scope  for  congenial  exercise.  He  stimulated  and  guided 
the  devdopment  of  sanitary  sdeocc,  tiotU  it  laached  in  England 
the  hii^MSt  degrae  of  exccUcnoe,  and  gave  an  eiample  to  the 
dviSaed  mAL  It  is  invoesiUe  to  oveieatinste  the  value  of 
Sfr  John  Simon's  vothi  or  the  bnpoftaiMe  of  his  influence  in  the 
furtherance  <^  the  public  health  and  the  prevention  of  disease, 
and  in  inculcating  right  methods  of  medical  government.  In 
1878,  after  tilling  other  offices  in  the  Ro\m1  ("olli  ge  of  Surgeons, 
he  became  its  jiresiileii; .  and  in  1HS7  was  rreaird  K  (".B.  It  was 
largely  due  to  his  advocai  y  that  the  new  St  I  honias's  Hospital 
was  rebuilt  on  its  present  -lite  after  it  was  comjxlled  to  leave 
its  old  habitation  near  l-ondon  HridKe.  As  a  surpeon,  Simon's 
work  came  second  to  his  inlercst  in  sanitary  science,  but  he 
daimed  priority  over  Cock  in  the  operation  of  perineal  puncture 
of  the  urethra  in  cases  of  retention  from  stricture.  He  died 
on  the  ^rd  of  July  (^04.  (W.  MacC). 

lUnW,  JVL88  nUMCOU  (X814-1S96).  Fieadt  statcamaa 
and  phlkaopher,  was  horn  at  Loricnt  on  the  a7th  of  December 
1814.  His  father  was  a  linen-draper  from  Lorraine,  who  abju«d 
Protestantism  before  his  second  marriage,  of  which  Jules  Simon 
WJ5.  tile  son,  wilh  Catholif  Breton.  The  fari-.ily  name  w.ts 
Suisse,  which  Simon  dropped  in  favour  of  his  liiird  preiionun. 
By  dint  of  considerable  sacrifice  he  wa.s  able  to  ii  1  mi  1  1  1  minary 
at  V'anncs,  and  was  for  a  short  lime  usher  ii>  ,1  ^rhmil  In  forc, 
in  1833,  he  became  a  student  at  the  P-eole  ,\ormale  in  Paris. 
There  he  came  in  contact  with  Victor  Cousin,  who  sent  him 
to  Caen  and  then  to  Vcfsailles  to  teach  philoBophy.  He  helped 
Cousin,  without  receiving  any  recognition,  in  his  translations 
bon  Plato,  and  in  1839  became  his  dqmty  in  the  chair  of 
philosoplqr  at  the  Sorb«»iie,  with  the  meagre  salary  of  83  francs 
per  month.  He  also  lectured  on  the  history  of  pfaaosophy  at 
the  Ivcole  Normale.  At  this  period  he  edited  the  works  of 
Malebranche  (2  vols.,  1842),  of  Descartes  (1841),  Bossuet  (184a) 
and  of  .Arnauld  (i.S4il.  and  in  t,Si4  1S45  appeared  the  two 
volumes  of  his  Ifistinrr  dr  I'fcolr  it'  Aii  xiindrie.  He  became  a 
regular  rontributor  to  the  Rrvur  dis  drux  mondcs,  and  in  1847, 
with  .\medee  Jacques  and  f.milc  Saissel.  founded  the  Lil'irli 
de  penser.  with  the  intention  of  throwing  oft  the  voke  of  Cousin, 
but  he  retired  when  Jacques  allowed  the  insertion  of  an  article 
advocating  the  principles  of  collectivhin,  with  which  he  was  at 
no  time  in  sympathy.  In  1S48  be  represented  the  C6tes-du 
Nord  in  the  Natiooal  Assembly,  and  aeit  year  entered  the 
CtooocQ  of  Stale,  hot  was  retired  on  aeoovnt  of  his  republican 
opinions,  ffisrefuaaltotaketheoathof aUegiaiieetothegoveni- 
nient  of  Louts  Napoleon  after  the  coup  d'Hal  was  followed  hy 
his  dismissal  from  his  professorship,  and  he  devoted  himself  to 
philosophical  and  jxilitiril  uriiii.Ks  of  .1  poiiular  order.  Le 
Devoir  (185 0.  whirh  was  1  r;in-,lated  into  mmiern  (ireek  and 
Swedish,  was  followed  by  L,i  Krlifion  naturtUf  1  i.H^6,  Eng. 
tran».,  1887),  La  Liberli  de  conscieme  (1857),  La  Liberli  pditiqm 


(1859),  U  mtrU  dtiU  (1859).  L'Omrih*  L'&ole 
(1864),  Lt  Tratait  (t866),  L'Ouvrier  de  huU  an;  ( 1 867)  and  others. 
In  i8iS3  be  was  returned  to  the  Corps  L^gislatif  for  the  8th 

circonsf  ription  of  the  Seine,  and  su(>|x)rtecl  "  les  Cinq  ''  in  their 
op(x>sition  to  the  government.  He  became  minister  of  instruc- 
tion in  the  government  of  National  Defence  on  the  5th  of 
September  1IS70.  After  the  capitulation  of  Paris  in  January 
iH;x  he  was  sent  down  to  Bordeaux  to  prevent  the  resistance 
of  tiambctta  to  the  peace.  But  at  Bordeaux  Gambclta,  who  had 
issued  a  proclamation  excluding  from  the  elections  officials 
under  the  Empire,  was  all  pownfui.  He  affected  to  dispute 
Jules  Simon's  csedentHls,  and  issued  ordcia  for  his  anesL 
Meanwhile  Stnon  had  found  means  of  eaaumuilcation  with 
Paris,  and  00  the  6th  of  February  was  retnforaed  by  Eugene 
Pelletan,  E.  Arago  and  Garnier-Pag^s.  Cambetta  resigned, 
and  the  ministry  of  the  Interior,  though  nominally  given  to 
Arago  to  avoid  the  apfiearance  of  a  personal  issue.  w;is  really 
in  Simon's  han<ls.  Defeated  in  the  department  of  the  Seine,  he 
s.it  for  the  .Mariie  in  the  National  .\ssenibly.  an<l  resumed  the 
port  folio  of  Kdut  ationinthefirst  cabinet  of  M.Thiers '5  jiresidcncy. 
He  advocated  free  primary  education  yet  sought  to  conciliate 
the  clergy  by  all  the  means  in  his  power;  but  ito  coiiceations 
removed  the  hostility  of  Mgr.  Dupanloup,  who  presided  ewer 
the  commission  appointed  to  consider  his  draft  of  an  elcmeBtaiy 
education  bilL  The  reforms  he  was  actuary  able  to  cany  out 
were  concerned  with  secondary  education.  He  enoounged  tlie 
study  of  living  languages,  and  limited  the  attention  given  to 
the  making  of  Latin  verse;  he  also  encouraged  in<lepcndcnt 
methods  at  the  ficole  Normale,  and  set  up  a  school  at  Rome 
where  member-.  n|  :ln  I  retieh  school  of  .Athens  should  s|)cnd 
some  time.  He  relamed  odice  until  a  week  before  the  fall  of 
Thiers  in  1H7  ;.  He  was  rLgarded  by  the  nionarthical  right  as 
one  of  th<-  most  dantli  rous  ob^lalies  in  the  way  of  a  restoration, 
which  he  liiil  as  mui  h  .is  any  man  I  except  perhaps  the  comtc  de 
Chambord  himself)  to  prevent,  but  by  the  extreme  left  he  was 
d'lstnisted  for  his  moderate  views,  and  CamllCtta  Itevcr  forgave 
his  victwy  at  Bordeaux.  In  1S75  be  became  a  member  of  the 
French  Academy  and  a  life  senator,  and  in  1876,  on  the  resigna- 
tk»  oi  M.  Dubnie,  was  smnmoned  to  form  a  cahinet.  He 
rqilaced  anti-fepuhKcan  fimctlonaries  In  the  dvil  service  by 
republicans,  and  held  his  own  until  the  3rd  of  May  1877,  wfaeo 
he  adopted  a  motion  carried  by  a  large  majority  in  the  Chamber 
invin'ni;  the  i  abinet  to  use  all  means  fur  the  repression  of  clerical 
agii.ii  i  ti  Hisrleriral  enemiesthcn  induced  Marshal  MacMahon 
to  .1  1,  .iiiLixe  of  a  vole  on  the  press  law  tarried  in  Jules 
Simon  s  abs<  nee  from  the  Chamber  to  write  him  a  letter  regretting 
that  he  no  longer  prcscrvet)  his  inlluence  in  the  Chamber,  and 
thus  practically  demanding  his  resignation.  His  resignation 
in  response  to  this  act  of  the  president,  known  as  the  "  Seize 
Mai,"  which  he  might  have  resisted  hy  an  appeal  to  the  Chamber, 
proved  his  niin,  anid  he  never  again  hdd  office.  He  justified  bis 
action  by  his  ftiar  of  providing  an  opportunity  for  a  emp  d^iM 
on  the  part  of  the  manhaL  The  rejection  (1880)  of  artide  7 
of  Ferry's  Education  Act,  by  which  the  profession  of  teaching 
would  have  been  forbidden  to  members  of  non-authorized 
congregations,  was  due  to  his  inlirvention.  He  was  in  fact  the 
chief  of  the  left  eentre  opposed  lo  the  radicalism  of  Jules  Cire'vy 
and  tiambetta.  He  was  director  of  the  (iatilois  from  iS;(j  to 
iSSi ,  and  his  inlluente  in  the  country  among  moderate  republicans 
was  retained  by  his  arlieles  in  the  Miilin  from  iS8j  onwards, 
in  the  Journal  des  Dibais,  which  he  joined  in  and  in  the 
Temps  from  itgo. 

He  left  accounts  of  «iriic  nf  tli<-  <  venis  in  w  hirh  he  had  |)aMicipa»ed 
in  Sourfnirs  du  4  irptrrnhre  iiH7;:i,  /,,•  Ciu.rmemenl  de  ii.  Thiers 
ll  vols..  1S78),  in  Xf^moirrs  des  autra  \  iHS():.  Snuvraux  mfmoires  des 
nulres  (i>m)|)  and  Les  Demirrs  mimrures  lirs  tiulrrs  {1897),  while  his 
sketch  of  Vietor  Coutiti  (i8«7)  was  a  lunher  contribution  to  c-ott- 
temporary  Uatocy.  For  hi*  personal  history  the  Prtmiers  mimoires 
(1900)  and  Lt  Smr  de  ma  jummte  (1902).  edited  by  his  son  Custave 
Simon,  may  be  •"upplementcd  by  I-^on  S^Vhe's  Figurfs  brtUmnet, 
Jules  Simon,  sn  vte.  son  aruvrr  (new  ei!.,  11*981.  and  I  .  I'ieot,  Julfs 
Simon:  nnike  kxslorique  .  (1897);  alM>  h\  inanv  refcrcocesto 
IxTirKliral  literature  and  collected  essays  in  Hu^o  P,  Thieme'a ClMt 
biUtograpkiqHe  de  la  liU.  franf.  de  tSoo  A  1906  1 1907). 
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SIMOM  MAGUS  ("Simon  the  Magician";  Gr.  jiAtw,  a 
wiiaid),  a  chancier  who  ippnrt  in  the  New  Teatament  and 
■bo  hi  the  works  of  the  Christian  Fatbeis.  In  Acta  viii.  $-'4 
he  19  portrayed  as  a  famous  sDrrcrcr  in  Samaria  who  had  been 
converted  to  Christianity  by  I'liilit).  His  iR-rsonaliiy  has  been 
the  sulijii.  I  '.li  corusiilcnLbli'  u,ii-!on.  The  ri  inrlii^iiii.s  lo 
which  the  present  writer  \r^.s  been  led  are  mainly  as  loUiiws: 
(l)  that  all  wc  know  of  tlie  original  Simon  Ma^us  is  lontaincci 
in  Acts;  (3)  ihat  irom  \'ery  eariy  litne^  he  has  been  confused 
with  another  Simon:  1  1)  that  the  idea  tint  SimOO  UofUt  is 
merely  a  distortion  of  Si  I'aul  is  absurd. 

As  regard*  the  story  of  Acts  viii.  5-14,  it  will  suffice  to  make  a  few 
remarks.  First  it  is  interesting  to  note  that  Snmn  Ma^u^  uai 
older  than  difntianltv.  The  6nt  miaiionary  enterprise 
of  the  nattrent  Church  brought  it  into  contact  with  a 
marieian  who  had  for  a  lon^  time  amazed  the  people  of  Samaria 
with  his  sorceries  Iv.  11).  This  person  gave  himself  out  to  lie  "  some 
f;rcat  one."  but  the  jxjpiilar  vnirc  defined  his  claims  by  saying 
'  this  man  is  that  power  of  tiod  which  is  called  Great."   Such  a 

'    ,j  hut  Sanaria  was 


voice  of  the  people  cannot  bo  ioHifaMd  ia  Jo 
more  open  than  Judaea  to  the  lalioeaco  of  GiMk  ideai.  Readers  of 
Philo  are  familiar  with  the  half-philoaophical  and  half-mytboloeii  .d 
mode  of  thought  by  which  the  "  powers  of  God  "  are  subiitantiaiized 
into  independent  pcrM)nalities.  There  were  ix)wcrs  of  all  sorts, 
powem  of  help  .ind  ^.ilvation  and  alio  powi'r>  r,\  pim-  luiu  ni  (I'hilo  t. 
4)1).  It  was  through  ihe^c  powers  that  the  inenrporcal  world  of 
tbouicht  wzs  framed,  which  served  aa  the  archetype  of  this  world 
of  appearance.  The  various  powers  are  sometimes  summed  up 
under  the  two  heuil'^  of  ^airiXw^  and  <twT(rMt4>  which  correspond 
to  the  two  names  tipuK  and  Mt.  Which  of  them — if  it  is  lawful 
at  all  to  ;irv:iie  from  .Mcxandria  to  Samaria — is  to  ]»•  identified 
«it'ri  1;,L  'i;',L-  lalleil  "  t;reat  "  we  ha\'C  110  imans  nl  ijetiiling.  Not- 
witii>tandmK  bis  own  success  as  a  magician  Simon  Magus  was 
amazed  in  his  turn  at  the  superior  power  of  Christianity.  But  he 
did  not  understand  that  this  power  was  spoilt  by  self-sMking,  and 
hi*  offer  of  money  to  the  Apostles,  to  enable  him  to  confer  the  gift 
of  the  Holv  (ihiMl,  has  branded  his  name  ft»r  ever  throu)(h  the  use 
of  the  sv.  irrf  "  -ini.iiiy  "  (fl.P.).  He  was,  however,  a  Imptiml  Christian, 
ami  ,Lii  t  |itril  Mith  mcckncsv  the  rebuke  of  I'cter.  The  last  that 
we  hear  oil  him  i.*  hi»  humble  entreaty  to  the  Aposlles  to  pray  for  him. 
Had  the  writer  nf  Art«  known  anythine  of  his  subacquent  aoventures, 
be  might  certainly  have  been  expected  to  ^ive  some  hint  of  them. 

There  is  no  rea.son  for  identifying  the  Simon  MasiH  of  .-Xris  with 
the  Simon,  also  a  magician,  who  was  a  friend  of  Keli\,  and  emplov  ed 
bv  him  to  tempt  Drusilla  away  from  her  husl>and  Azizus,  the  king 
0/  thu  Kme'-i.  The  name  Siiiinii  wa.'-  iiHciir.on.  .iikI  -^t  v\a>  the  claim 
to  tiiinsifal  powers.  But  the  Simon  of  Josepliii-.  i.l'!/.  xx.  7,  }  2) 
is  expressly  decLiretl  to  have  beePi  a  Jew  anil  a  nat!%  e  of  Cv^jrus. 

The  .\postolic  Fathers  viy  nothing  aUnil  Simon  Ktasus,  but 
with  Justin  Martyr  we  Rct  startling  developments.  In  nis  Fir^l 
Apolofiy.  written  in  a.d.  138  or  Iji).  he  tells  us  that  one 
Simon,  a  S,tTM.trir ,01.  from  a  vilLiv:e  r.ille*!  (iitta  or  (^iit.ie 
(see  F.ncy.  Biht-  iv.  rol  45^1.  |>erf<irme<l  -urh  niirai  les  In  niaaie 
acts  in  Rome  durinc  the  rcii;n  of  Claudius,  that  he  was  regarded 
as  a  gcxl  and  honoure<t  with  a  statue  "  in  the  river  TitxT,  lict»cen 
the  two  bridges,  having  an  inscription  in  Latin  as  follows:  Simom 
Dbo  Sanctu."  "  Ann  almost  all  the  Samaritans,"  he  goes  on  to 
say,  "and  a  few  among  the  other  nations,  acknowledge  and  adore 
him  as  the  first  Grxl.  .\nil  one  Helen,  who  went  alKnit  with  him 
at  that  [iim  ,  who  before  had  h.id  her  st.an<l  in  a  l)rothi:l.  they  say 
Will  the  I'irst  ihounhf  that  »a.>  bniunht  into  W\ui  In  him  "  iA  fnil.  1. 
26.  1-vi.  Justin  i;i."cs  on  to  speak,  as  from  iH.T-(in.il  knowledge, 
of  the  feats  of  inaKic  performed  by  Mcnandcr.  another  Samaritan 
and  a  disdpte  of  Simon's,  who  p««uaded  his  followers  that  they 
wouM  never  die.  After  Menaadcr  Justin  proceeds  to  speak  of 
hiarcion,  who  was  still  teachiiw  at  the  time.  The  followers  of  Simon 
hiatus,  of  Menander  and  01  Marcion,  he  »iays.  were  all  called 
Christians,  but  so  also  !%picurcan>i  and  Stoics  were  alike  railed 
philM-.. ■[ iheri.  He  had  him-<'ll  l■o^l|)ll^^,■<l  a  tre.ili->e  .i>;alri-.t  .ill  the 
ncrcsics  that  there  had  been,  which  he  was  willing  lu  preaenl  to 


JuMHa. 


the  hnperial  UaSfy  (A»ak  i.  ««.  a^k  Aa  Jnatw  wan  hhn 
Samaman  it  ii  natttimi  that  hn  vmow^euntrymen  should  bulk 
largely  in  his  eyes.  Accordingly  we  find  him  revrrting  to  Simon 
and  NIenander  in  a  later  passage  of  the  same  Apology,  where  he 
rr[K-at«  that  in  the  royal  ril y  of  Home,  in  the  lime  of  ("I.iudiu'<  Caesar, 
Simon  -J  a-.ioni^ho<i  'the  lioiy  Senate"  and  the  Roman  )xsi))le 
that  he  wa.s  wor«hip|>ed  as  a  Ko<i  and  honoured  with  a  statue  lApol. 
i,  56).  which  Justin  petitions  to  have  taken  down.  In  the  Stcond 
Apotogy  also  there  is  a  pa^s.agc  wfaidi  seems  mutilated  or  mis- 
placGO,  in  which  he  de<  l.ire^  himself  to  ha^-e  "  despised  the  impious 
and  misleading  teaching  of  the  Simonians  in  nis  own  nation " 
(Aftol.  ii.  15.  1I.  In  the  l>iiiloj;uf  in'f  c.  eh.  120)  he  prides  himself 
nn  the  indc|)endeni  e  ami  line  of  truth  whieh  he  had  displased  in 
I  he  .4  ^x»<0)ty .  "  I'or,"  he  says,  "  in  writing  to  Caesar.  I  showed  no 
regard  CN-en  for  any  of  my  own  nation,  but  said  that  they  were 
deceived  by  trusting  in  a  magician  of  their  own  race,  Simon,  whom 


they  assert  to  be  God,  ahovo  al  rale  and  aotherity  and  power  " 

(rf.  Kph.  i.  at). 

Such  is  the  testimt>n%  i  f  Justin:  what  is  it  worth?  In  1574. 
during  the  pontihcate  of  GrcKory  XIII.,  a  stone  was  dug  up  in  the 
island^  of  die  Tiber  beariiw  the  inscription—  "  Ssnoai  Soiiio  Deo 
Sacrum  Sex.  Pompeius  "  (we  Sbmo  Sancvs).  This  disoovcty  liaa 


led  many  to  suspect  that  Justin  Martyr  has  somehow  been  hoaxed. 
The  Hione  is  not  the  only  one  of  its  kind,  and  it  is  a  serious  charge 
to  lirinfi  attainst  Justin  to  suppose  him  guilty  of  so  silly  a  confusion 
,is  this.  Ilut  Justin  Martyr  wa-.  dei  iiiedly  weak  in  history,  and 
it  is  not  unreaM>nablc  lo  suppose  that  he  may  have  confuted  the 
Sinoii  of  with  •  hesetical  leader  of  the  sum  now  who  lived 
nradi  ncorar  to  hit  own  time,  especially  as  thb  other  Sfanon  also 
had  a  great  reputation  for  ma^ic.  A  full  century  must  have  elapsed 
between  the  conversion  of  Simon  Magus  to  Christianity  and  the 
earliest  date  jxissible  (which  is  the  one  that  we  havx  adopteiil  for 
the  com[)osition  of  Justin  .Martyr's  first  Apology.  That  work  i-» 
a&.sicned  by  Schmiedel  and  others  to  aNnit  a.d.  152.  Justin  Martyr 
coura  not  have  been  mistaken  as  to  the  fact  that  the  bulk  of  his 
countrymen  were  followers  of  a  religious  leader  named  Simon, 
whose  disciple  Menander  be  seems  to  speak  of  as  aa  dder  oon- 
teni|x>rary  of  his  own.  But  havirig  a  mind  vcM  of  hiatorical  pCT- 
s[)crnve  he  identified  this  Simon  with  Simon  Magus. 

W  lirv.  once  ihi-i  iilent ilir.iiion  h.i-  lK.'en  made  by  Justin,  it  WOO 
taken  for  granted  by  almost  all  subsequent  writers.  The  ternptOp 
tioa  to  trace  all  heresy  to  one  who  liad  been  condcmaed  by  Peter 
was  too  strong  for  the  Fathers.*  Dr  George  Salmon  brought  light 
into  darkness  by  distillguishing  lietween  Simon  of  Gitta  and  the 
original  Simon  Magtia,  What  has  not  j>erhap«  lieen  so  clearly 
jieri  eived  is  the  consequence  that  all  that  is  told  about  Helen  refers 
to  the  Uter  Simon. 

With  Hege^ippu«.  who  wrote  during  the  episcopate  of  Etrutherus 
(a.d._I76-iH9),  as  with  Justin.  Simon  heads  the  list  of  Mcrt- 
heretics,  but  there  is  no  identification  of  him  with  Simon  *v*'" 
Magus:  indeed,  (he  context  plainly  exchidea it  (Kus.  H  E 
iv.  12). 

iJsirinij  the  ■-.unc  episcopate  Irenaeus  was  aji]Ki!nted  bishop  of 
l.\ons.  in  uurk  Against  Itftdifs  \\.  \U\  we  he;ir  (or  t he Bflt tilDO 
of  op[>osition  on  the  [Kirt  of  Simon  to  the  .-NfMstles  after 
his  pretended  conversion.  His  magic,  we  are  lold,  pro- 
cureil  him  the  honour  of  a  .statue  from  the  emperor  Claudius,  He  was 
glorified  by  many  as  God,  and  he  taught  that  it  was  be  who  appeared 
among  the  Jews  as  the  Son,  in  Samaria  as  the  Father  and  among 
other  nations  as  the  Holy  Spirit.  He  wa>  indeed  the  highest  power,  the 
Father,  who  is  abovx-  all.  but  he  consented  to  kic  <  ailed  b)  whate\er 
name  men  chose  to  civc  him.  Irenaeui,  then  j^m's  on  lo  tell  ho«  .it 
lyre  Simon  reMiieil  Helen  frotii  prostitution,  and  took  her  alnjut  with 
him,  saying  that  she  was  the  first  thought  of  his  mind,  the  mother 
of  all  things,  by  whom  in  the  beginning  he  had  conceived  the  idco 
of  makiiig  angels  and  arch-angels.  For  that  this  Thou^t  (lnwsa), 
recognizing  her  father's  will,  had  leapt  forth  from  him,  and  de- 
M  en<U-<l  to  lower  regions,  and  Rcm  rati-d  the  angclie  poweri  by  whom 
tlii^^  world  wa-^  rnatle.  Hnt  after  ^hi'  had  done  mi  •.!;e  fletained 
iiN  thi'in  rhr.iii/h  ill-will,  since  the\  did  not  w.-h  ri,,  [k:  ih;iii,;ht  ihe 
olTsiiring  t)i  any  other  l>eing.  Kor,  as  lor  himacii,  they  knew  nothing 
at  all  about  Um.  But  his  Thought  had  been  deioinaa  by  the  aasElic 
powera  which  had  licen  sent  forth  from  her,  and  had  been  sub)ected 
by  them  to  every  indiijnilv.  so  that  she  might  not  rpiurn  on  high 
to  her  own  father,  insomiu  h  that  she  was  even  enclosed  in  a  human 
body,  and  for  age  after  age  transmigrated  into  different  female 
forms,  us  thouxh  from  one  ve.sNel  into  another,  l  or  ,»he  had  been 
also  in  that  Helen  who  was  the  cause  of  the  Trojan  War.  But 

uhile  she  passed  from  body  to  bod)r«  and  coosequeotiy  soBeieU 
ixrixinnl  indignity,  she  had  «t  the  hat  been  |jmatitmeJ  w  a  twitel ; 

she  was  "  the  lo>st  sheep."  Wherefore  he  himself  had  come  to  free 
her  from  her  fH>nds,  and  to  confer  salvation  upon  men  through 
knowle<li;e  of  hinis<;lf.  For  a*  the  aiiKcIs  were  misminnging  tne 
world,  owinK  to  their  inillsi<lual  lust  for  rule,  he  had  conic  to  sot 
things  straight,  and  h.id  descended  under  a  changed  form,  likening 
himself  to  the  Principalities  mild  Ffewccs  through  when  in  posNO, 
so  that  among  men  he  appearedasa  man,  though  he  was  not  a  man. 
and  was  thought  to  have  siilTered  in  Judaea,  though  he  had  not 
suffered.  But  the  prophets  hail  delivere<)  their  prophei  ies  under 
the  inspiration  of  the  world-rrentini;  anucls;  wherefore  those  who 
had  their  ho|^  in  him  and  in  Helen  minded  them  no  more,  and,  as 
Iteing  free,  did  what  they  pleased;  for  men  were  »aved  according 
to  his  grarc.  but  not  according  to  just  works.  For  works  were  not 
just  by  nature,  but  onlv  by  convention,  in  accordance  wfth  the 
enactments  of  the  worhf-creating  ,^ngels.  who  \<\  •lost^pts  of  this 
kind  sought  lo  firing  men  into  slavery.  Wherefore  i  ■  i  rumised  that 
the  world  should  lie  dissolveii,  and  th.it  lho.se  who  were  his  should 
l«'  freed  from  the  domininn  of  the  world-creators.  Iceiuiviis  iini- 
eludes  his  account  bv  siving  that  this  Antinomian  tcachinc  had  its 
logical  ronscfpienre  in  his  followers,  who  Kvcd  licentious  fix-es  and 
practiseil  everx'  kinti  of  magic.    They  also,  he  adds,  worshippetl 

'Clement  of  Alcxamiri  1  \  Sirfrt--  \  ii.  \  107I  alone  seems  to  hax-c 
an  inkling  thai  (here  was  something  wrong.  He  |>ul»  Simon  after 
Marrion.  ami  yet  refcfs  in  tho  saioc  bfsoth  to  his  acosfitaaos  of 
Peter's  preaching. 


Digitized  by  Google 


SIMON  MAGUS 


127 


imaces  of  Simon  under  the  form  of  Zeus,  and  of  I^lelen  under  that  of 
Athena.  They  wert  called  Simoniani,  and  wt-re  iht  iiUroiJiacrs  of 
" kiiowIpilRo  lately  so  called."  In  the  nc.\t  i  hapten  Ireilac..^ -(xi-aks 
of  .Mcnander,  who  u.l^  .ilsii  .1  Sam. ni!. 111.  a'*  the  si!rres-.i>r  (it  Simmi, 
atid  a^  having.  hiui.  attaiiit-iJ  to  tlit'  highest  pilch  ol  nia^ic. 

His  ductrioe  is  reijrocnted  a&  Uun)(  the  dame  as  that  oi  Stmun,  only 
ttaa  te  «a>  iw  this  tinie  who  wu  the  nviour  of  the  wor^ 

It  it  evident  that  the  Samaritam  weie  not  to  be  outdone  by  the 
Jews,  that  Mount  C^jririm  wa»  once  morp  tieing  set  up  aeain«t 
JeruMlem,  and  that  a  bold  bid  was  living  made  by  th-  hated 
Samaritan!*  for  a  wurlrt-widc  rclij;;ion,  which  should  embrace  Pagans 
at  well  as  Christiaiis.  Hut  before  »u<  h  an  amalgam  of  (la^iiiniMn  and 
Christianity  could  lie  protx>undcd,  it  is  evident  that  Christianity 
must  ha\-e  been  for  iiome  litde  tine  before  the  irarMt  end  that  ttie 
ty»tein  rannot  poasibly  be  tnced  beck  to  Simon  Magitt.,  Is  it  not 
thU  early  strugRle  between  Jewish  and  Samaritan  uiuversalism, 
invdvini;  »■<  il  did  a  »tru)!&le  <u  religion  against  magic,  that  is  really 
»j'mVi<i!i/cii  in  liT  the  wild  traditions  of  the  content  lietwirn  I'eler 
ani!  Sinn    ' " 

I'ertullian  l»  fond  of  alluding  to  Sinton  Magus.  He  say»  that  he 
offered  money  for  the  Holy  Snrit  {Pejuga,  12;  De  atuma,  34),  that 
TmtMaa  ^  '^^'''^  ''V  Apostles  and  expelled  from  the  faith 
(De  idol.  9),  that  he  cunwilcil  hini^ielf  for  tite  kiM  of  the 
Spirit  by  the  pun:ha<«  of  Helen  of  Tjtc  (Pe  an.  34),  that  lie  waa 
honoured  at  Rome  with  a  statue  bearinR  the  inscription  "  Sanrfi 
Dei  "  (Apoi.  I.VI.  that  the  Simnniunui  m(Xt^tar  diicifkinu  had  l>ceii 
condemned  by  I'eter  kDc  praacr.  \^),  and  that  in  his  own  day  ^lic 
ditMj  in  A.u.  230)  the  followers  of  Simon  professed  to  raise  the  souls 
of  prophets  frotn  the  dead  {De  anima,  57).  In  a  list  of  heretics 
Mancion,  Valentine  and  Applies  are  followed  bv  Hebion  and  Simon, 
wiMHn  we  may  take  a»  standing  respectively  for  Jewish  and  Samaritan 
types  of  Chrintian  hereby  iPf  prarfrr,  10).  But  the  imjiortant 
pa~>aKe  is  the  account  of^  hi?  d  x  trinc  in  De  aniimi,  34.  which  is 
evidently  derive*!  from  the  sime  s<;iurie  as  that  of  Irenaeiis.  The 
pscudo-TcrtulIian  in  the  short  trcatiisc  Against  ttU  Heresin  lets  us 
know  that  the  being  whom  the  Most  llign  Goil  cwne  down  to  seek 
wa'^  Wisdom.  This  is  important  as  baring  upoo  the  connexion 
lictwecn  Simon  and  Valentinii«.  In  the  Clementtiie  J94WI«fM*  ff.  3$) 
it  i»  Slid  that  Simon  c.illci!  IIi  lcii  .■ii^n<\. 

W'c  now  come  t  1  t'.-.v  iiii:M  .r  1  mi  |< -.•im  my  of  HippoK  til-.  I.e.  \.\>. 
218-222).    In  his  Rffuldlto  omnium  fuu-resium  he  gives  the  sitmc 
.  _     account  a.^  Ircnaeus  with  certain  slieht  (iinerenoe.i,  which 
^T*""     indicate  a  common  source  rather  than  direct  Ixtrrowing. 

The  word  used  for  the  Thought  of  the  first  Father,  which 
fat  Jostbl  Is  ftiMia,  and  which  the  translator  of  Irenacus  renders 
b>'  eonceplio  and  Tertullian  by  injertia,  '\*  in  Hip(K>lytu*  {aireia. 
We  are  told  that  Simon  allegorized  the  wooden  horpc  and  "  Helen 
with  the  lamp."*  and  applied  them  to  himself  and  his  iiipaia. 
I'non  the  story  of  "the  lost  sh<-t>p "  Hinjxdytus  eomnicnf^  a-- 
follow"..  "  But  the  liar  was  enamoured  of  tnis  wench,  whose  name 
was  Helen,  and  had  bought  her  and  had  her  to  wife.  Md  it  waa  out 
of  resp<it  for  his  diiuHpleit  that  he  invented  this  folry-tale"  {Ref. 
O.  11.  vi.  i<)  i.  To  this  he  adds  a  scathing  indictment  against  the 
lircntiousnesH  of  the  Simnnians.'  Hip|xilytus  speaks  in  language 
^ir^il.lr  In  !h.4t  <if  Ircnaeus  aliotit  the  variety  of  magic  arts  practised 
'.  rhi,-  ^iMitini.in?^.  .ind  .il'^  <Tf  their  ha^in^j  images  of  Simon  and 
Helen  under  the  furuu  uf  /eus  and  Athena.  But  here  be  has  a 
gnificant  addition.  "  But  if  any  one,  on  seeinK  tlie.  imraea  either 


Mcmncant  adtlition.  But  il  any  one,  on  seeing  the  miafea  cttber 
«r Simon  or  Helen,  shall  call  thnn  by  thoae  numa,  he  b  east  out, 
as  showing  ignorance  of  the  myHericS?*  PlOm  thll  it  if  e\-iderit  that 


(he  Simunians  did  not  allow  that  they  wonUpped  their  founders. 
Lipsius  conjectured  that  the  supposed  worship  of  Simon  and  Helen 
was  r&illy  that  of  Hi  r:  iiloMelkari  and  Selene- .\starte.  Baiir 
before  him  made  Simon  =£7$',  the  Sun.  In  the  Clementine 
Raeoptitmu  Hdan  is  caUed  Lnna  (ii.  8, 9),  and  ia  theifMimlMf  ahe 
if  anntically  eonnectad  with  the  lunar  month  {Horn.  iL  39). 

Mppolytus,  like^  the  rest,  identified  Simon  of  Giita  [Zlftuir 
tVtnvtft,  vi.  7)  with  Simon  Magus.  Keiliice<l  to  despair,  he  siys. 
by  the  curse  lild  upon  him  I  n  fVri-r,  he  emharkcxl  on  the  career 
that  has  been  descnijcd,  "  I  'nt  !  h  ■  1  anie  to  Rome  also  and  fell  foul 
of  the  Apostles.  Peter  withsio*xl  him  un  many  occasions.  At  la»t 
itt  cam  (here  eame  mnia  ata  miasing)  and  began  to  teach  sitting 
under  a  plane  tree.  When  he  was  on  the  point  of  being  shown  up. 
he  said,  in  order  to  gain  time,  that  if  he  were  buried  ahve  he  woulc! 
nx  airain  on  the  third  day.  So  he  bade  that  a  tomb  should  In;  ilu^ 
by  his  discipJe^4  and  that  he  should  be  buried  in  it.  Now  tiiey  did 
what  thev  were  orHered.  but  ha  fuaiainad  then  bntfl  now:  lor  be 
was  not  the  Christ." 

Prefixed  to  this  account  of  Simon,  which,  except  in  its  dnunatic 
dose,  so  nearly  talliea  with  tliat  of  Ircnaeus,  is  a  description  of  a 
book  of  which  he  waa  the  author.  It  la  gaotad  uadcr  tiM  title  of 
Tim  Jkdamfyn  (vL  14,  i9)  or  TiW  Omt  iMdamto»  (vl.  11).  The 

•The  account  given  by  Irenacus  should  be  compared  with  what 
is  said  of  Simon  \tagus  in  the  Clementine  Homilies,  iL  33,  wfaeie  the 
rivair>'  bctwn-n  Jews  aod  Samafitana  faeoMiaa  avidant  (ef.  Xf 
cotnUiom,  i.  57). 

>  On  this  see  £p(^  nd.  3. 

■  Hippojytus  nys  the  fne  love  doctfine  wia  held  by  them  in  itn 


loitge«t  extract  from  it  is  in  vi.  18,  but  others  occur  here  and  fihm,* 

and,  where  not  explicitly  quoted,  it  Btill  underlies  the  Statements 
of  HipiwiKtu^.  It  IS  wrillen  in  a  myslic.il  and  pretentious  Style. 
I.uit  the  phih>M>phy  of  it,  if  allowartce  be  made  tor  the  allegorical 
iiieihii-.l  of  tlie  tiiijc,  is  by  no  means  to  he  de--'pi'<<i.  .-\s  Hippolytus 
himself  in  more  than  one  place  fiv.  jl,  vi.  30>  points  out,  it  is  an 
enrliar  form  of  the  ValantWi  doctuM,  tat  dm  an  tUi«i  in  k 
whidi  icnnnd  ui  or  the  Stoic  phydca,  and  nnidi  uae  h  made  of  the 
Aristotelian  distinction  between  M^t«  and  16i>a/ut. 

Starting  from  the  as.scrtion  of  Moses  that  God  is  "  a  devouring 
fire  "  (Oeut.  iy.  24),  Simon  combine<i  therewith  the  philosophy  ot 
Heraclitus  which  made  fire  the  tirsl  princi](le  of  all  things.  This 
first  principle  he  deooniipated  a  "  power  without  end  "  (hlmmiut 
im^rmnmi,  and  be  dedaied  it  to  dweH  in  the  sons  of  men.  bcinn 
bom  of  ffcsh  and  blood.^  But  fire  wna  not  the  simple  thing  thai  ine 
many  imagined,  and  Simon  distinguished  between  its  hidden  and 
its  manifest  qualities,  maintaining,  like  Locke,  that  the  former  were 
the  <  aiiM^  of  the  latter.  Like  the  Stoics  he  conceiveil  of  it  ,1«  an 
iiitclliKi  111  lii  ing.  From  this  imni  iieraleii  liein^  sprang  the  generated 
world  of  which  we  know,  whereof  there  were  ^-i.v  rijots,  having  each 
its  inner  and  its  outer  side,  and  arranged  in  pairs  (ffiiTvirfw)  aa 
follows:  wtm  and  krima.— ob/Murin  and  ^'<^  and  <m«i«b 

fXiot  and  «<X4*v;  tucntciiAt  and  Mbiatatt  =  klip  and  Mop.  These 
■ix  roots  are  also  callc<i  six  powers.  Cominingled  with  them 
alt  was  the  great  power,  the  "  power  without  end."  This  was  that 
"  which  stands,  which  stiKjtJ  and  yet  shall  ^land.  It  existed 
potentially  in  every  child  of  man,  and  miRht  he  <le\  elt>|K?il  in  each 
to  its  own  immensity.  The  small  might  become  great,  the  point  be 
enlarged  to  infinity  (iv.  51,  v,  9,  vi.  14).  This  indivisible  point 
which  existed  in  the  body,  and  of  which  none  but  the  spiritual  knew, 
was  the  Kingdom  of  Heaven,  uiut  the  grain  of  mustard-seed  (v.  9), 
But  it  rested  with  us  to  develop  it.  and  it  is  this  responsibility-  which 
is  referii-d  to  in  the  words— "  th.it  we  may  not  lit  condemned  wilh 
the  world  "  (1  Cor.  xi.  32).  For  if  the  image  ol  the  Standing  One 
were  not  actualized  in  us,  it  wuidd  not  survive  the  death  of  the 
boily.  '■  The  a\e,  "  ho  said,  "  is  nigh  to  the  r  ioIn  .if  the  trw..  E\ery 
tree  that  brinKcth  not  forth  good  fruit  is  cut  down  and  cast  into  the 
fire  "  (cf.  .Matt.  lii.  10  . 

The  whole  book  is  a  niieer  mixture  of  Hellenism  and  Hebraism, 
in  w  hich  the  same  method  of  alleijory  is  applied  to  Homer  and  i  Icsiod 
as  to  Moses.  1  here  is  a  phvsiologital  interpretation  oi  the  Carden 
of  Eden.  The  five  books  o(  .Mioses  are  made  to  ri;ir<-*:it  tin-  live 
senses.  There  is  a  mystical  passage  on  the  unity  ol  all  things,  sug- 
gestive of  "  the  hymn  the  Urahman  sings."  Its  language  seems  (o 
throw  light  on  the  «tor>'  aliout  Helen.  "  This,"  he  says,  "  is  one 
power,  divided  between  nbo\e  and  lielow,  self  generating,  self- 
ir.i Teasing,  self- sert int.  selj-tuidirij;,  Ijeing  its  own  mother,  us  own 
f.itlier,  its  own  sister,  its  own  s|H)iise,  iti'  o\mi  d.oi.Jiter,  its  ciwn  son, 
mothur,  lather,  an  .il.'slract  unity,  lieiim  \'ir  Tor-i  of  all  things" 
i.Hipp.  Kef.  O.  U.  vi.  lyi.  That  a  learned  man  Ukc  Hippolytus 
should  refer  a  work  whicn  ooniains  quotations  from  the  Epiaitles  and 
Gospels  to  Simm  Magus,  who  was  probablv  older  than  Jesua  Christ, 
shows  the  extent  to  which  men  can  be  blinded  by  religious  bigotry. 

.Next  in  order  comes  Urigen,  who  was  ordained  pnest  in  A.i>.  231 
(Eus.  JI.E.  vi.  aj5,  36).  The  most  interesting  [xiint  in  hiscvide 
relates  to  the  decline  of  the  Samaritan  attempt  to  establish 
a  world  religion.  .After  speaking  o'  I>o<«ilheus  the  Samari- 
tan, who  persuaded  some  of  Ilia  countrymen  that  he  wast  the  Christ 
prophesied  by  Mose*.  heaoceon  tosay: "  Also  ^mon  the  Samaritan, 
a  magician,  wished  to  filch  away  some  by  his  magic  .^nd  at  the 
time  indeed  he  succeeded  in  his  deception,  but  now  1  supimsc  it  is 
not  possible  to  find  30  Simonians  altogether  in  the  world;  and 
perhaps  I  have  put  the  number  higher  than  it  really  is.  But  in 
Palestine  there  arc  very  few,  and  in  the  rest  of  the  world,  in  which 
he  wished  to  apicad  hie  own  glory,  his  name  ia  nowhere  mentioned. 
If  it  is.  this  is  due  to  the  Act*  of  the  Apostles.  It  is  the  Christians 
who  say  what  is  said  about  him.  and  it  bas  become  plain  as  daylight 
(4  b>i4rrM  iitapTvpiiair)  that  Simoa  was  nothing  dixnue  "  (Origen, 
Cont.  Cfh.  i.  57I.  Origen  al«o  mentions  that  some  of  the  sect  were 
called  Heleniani  (  v.  62 1. 

The  treatise  of  the  pseudo-Cyprian  De  Rebaptismatc  is  a- 
some  to  about  A.D.  360.  The  wfitcr  says  that  on  the  1 
the  words  of  John,  that  "  w»  wcra  to  be  baptised  with 
the  Holy  C>ho«t  and  with  the  Simonians  maintained 
that  the  orthodox  baptism  WBS  a  mere  form,  and  that  they 
had  the  real  baptism,  for,  as  soon  as  their  neophytes  went  down  into 
the  water,  a  lire  apj)carvd  on  it.  The  writer  di>c-s  not  dispute  the 
fact,  but  is  at  a  loss  what  to  make  of  it.  Was  it  a  bit  of  juggler>',  or 
u  natural  phenomenon,  or  a  niece  of  sdf-deception,  or  an  effect  of 
magic?  In  advocacy  of  this  baptism,  we  are  told,  there  was  com- 
posed by  the  same  heretics  a  book  which  was  inscribed  the  Preaching 
0]  Paul. 

.^rnob!us  (early  in  the  ud  rentitrv)  introduces  us  to  a  new  phase 
of  (he  Simon-legend.  "  They  had  seen.'  lie  ^.iN  -.  '  the  car  of  SidlOB 
Magus  blown  away  by  the  mouth  of  I'cter  and  vanish  at  jtm^mA^*^ 
the  name  of  Chnst.  They  had  seen.  I  say,  him  who 
trusted  in  false  gods  and  was  betrayed  by  those  pt^»  jn  tMr  icar| 
brought  hcadliHii;  down  by  hisownweig 

afterwards  be  1  arried  to  Drunda  and,  

*  £.(.  iv.  51.  V.  9,'vi.  9,  ti,  14, 17. 


i  jit:''!  by 
.  of 

Cyprian. 


A  bv  thow  gods  in  tMr  fear; 
nght.  lie  «-ith  broken  le|s,  and 
I,  exhausted  bysaffenuaaad 
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shame,  flini  himwlf  down  once  more  (rom  the  gable  of  a  lofty  roof." 

The  immruiatr  M-qucI  shows  that  txlicf  in  ihi^  Mory  wa«  confinixl  to 
Christian?^ 

Euscbius  (about  a.d.  264-^40)  follows  Justin  Martyr  and  In  naciis. 
but  he  adds  the  autement,  which  is  not  derived  from  tht  iti,  itiat 
gygg^fgg    Peter  opposed  Simon  at  Rome  uoder  the  reig  n  of  C  la  u  d  i  u  s . 

From  Orieen's  statement  one  migbt  have  thought  that 
the  Simonians  would  have  dwindled  out  ateotethar  by  the  time  of 
Euaebius.  But  thi-\  wore  still  extant  in  hi<  time,  aiul  therr  is  no 
sect  of  whom  he  sjM'.ik>  in  such  unmeasured  ternu  of  vituprriuinn.' 
Enacbius'*  account  of  Mcnanckr  (iii.  2(>)  is  also  baaed  tipon  Jui^tin 
and  Irenacus. 

St  Cyril  of  Jerusalem  (a.d.  346)  in  the  dxth  of  his  CaUckelicai 
ladMMf  prefaces  hi»  hi«tor>'  of  the  Manichees  by  a  brief  u<  <  <Mini  of 
Qyrt,  earlier  heresies.  Simon  Magna,  he  aays,  w.i»  tlu'  lather 
of  all  heresy.  After  bcin);  cast  out  bv  ihe  Aji-K-tlo  he 
caiiii-'  ti>  Ki.mc  whurt'.  having  juiiu'ii  in  liinisi-ll'  a  protliiiuu-  wuman 
ol  tlic  name  of  Helf  n,  he  gave  out  that  it  was  he  who  appeared  as 
tlia  father  on  Mt.  Sinai,  and  afienMniB,  aoC  in  the  fieih.  but  in 
appeaianoe  {tat^att)  as  Jeaaa  Chriat,  and,  finally,  a*  the  Moly 
(jhost,  according  to  the  pramiae  ot  Christ.  Hi*  success  at  Rome 
was  HO  great  that  the  emjicror  Claitdiu*  erected  a  xtatuc  to  him  with 
the  inscription  Simoni  Deo  Santto.  The  triumph  of  Simon  .MaRus 
waf.  •.Lrnuri.iiwl  on  the  arrival  of  Peter  and  Paul  at  Rome.  Simon 
Magus  had  given  out  that  he  was  Eoin|[  to  be  translated  to  heaven, 
and  ««•  actually  caiccrinc  thrau(fc  th*  «ir  m  «  chariot  drawn  l>v 
deraona  when  ftter  and  raul  knelt  down  and  piayed,  and  their 
prayers  brought  him  to  earth  a  mangled  corpse. 

Such  is  the  form  assumcxl  by  the  Iqjcnd  of  Simon  Magus  about 
the  middle  of  the  4th  rcntun.-.  It  is  interesting  to  note  in  il  the 
first  introJiK  t inn  •  A  I'.uil  'in  the  x  1  lu  .  .it  least  liv  name.  Tlie  reader 
who  ill  not  familiar  with  the  en entri*  i(ie»  of  the  Ttlbingen  school 
will  doubtlcsis  he  »urpriaed  to  learn  that  the  Paul  who  thus  quietly 
slips  in  at  the  close  of  the  drama  was  himself  all  along  the  disguised 
villain  of  the  plot,  the  ver\'  Simon  Magus  whom  he  comes  to  as.»ist 
Pei<  r  ill  destroying  (sec  below). 

Kpiphanius  (c.  a.d.  .567)  i-,  a  writer  who  has  nothinj;  but  his 
learning  to  recommenil  him.  It  »eem»tliat  there  were  some  Simonians 
still  in  existence  in  his  day.  but  he  speaks  of  them  as 
almost  extinct.  Gitta.  he  says,  had  sunk  from  a  town 
into  a  vilUgc.  He  makes  no  mention  of  the  6'rm>< 
(Uirixlion.  but  a»  in  several  places  he  in.ikes  Simon  cfx-ak  in  the  first 
(>erson.  the  inference  in  that  he  is  (|iintinK  from  it,  though  perhaps 
not  verbatim.  Take,  for  instance,  the  following  passage:  "  But 
in  each  heaven  I  changed  my  form,"  says  he.  "  in  accordiance  with 
the  form  of  those  who  were  in  each  heaven,  that  1  might  escape  the 
notice  of  m\  angelic  powers  and  come  down  to  the  Thought,  who  is 
none  other  than  her  who  is  alw)  called  I'rounikoo  and  Ffoly  Ghost, 
through  whom  I  created  the  angels,  while  the  an^;els  created  the 
world  and  men  "  (fi6  t  .  1)1,  .^^d  af;ain.  "  .\nd  on  her  ai  count.' 
■ays,  "(Jill  I  come  down;  for  this  is  that  which  is  written  in  the 
Gospel '  the  lost  she^  '  "  (58  A).  Eotphanius  further chttfeaSUBon 
with  having  tried  to  wrest  the  wor<t«  of  St  Paul  about  the  amwur 
of  God  (Miih  vi.  14-16)  into  acrrement  with  his  own  identification 
of  the  "  ei'.noia  "  with  Athena,  tic  tells  us  also  that  he  gave  barbaric 
names  to  ihe  "  principalities  and  powcfs,"  and  that  he  was  tine 

beginning  r>f  the  Gnosiie^.    The  Law,  MCOldhlf  tO  Ua,  WM  «0t  cf 
God,  but  of  "  the  Mnister  power."* 
The  same  was  the  case  with  the  pfwpltata,  and  k  was  death  t» 

beUeve  in  the  Old  Testament  Eiii|iiiKfoB  deafly  haa  belbie  him 

the  same  written  source  as  Hippolytus.  whirh  we  know  to  have  been 
the  Crtat  Pfdamlion.  The  story  of  Hel^n  is  thus  definitely  shown 
to  belong  to  the  second  Simon,  and  not  at  all  to  the  fimt.  Dr  Salmon 
pointed  out  that  Simon  was  known  as  a  writer  to  the  author  of  the 
Clrmfnltnf  HeiP^ntlums  (11.  38>,  and  towards  the  close  of  the  4th 
Cent"i\  *e  find  St  Jerome  quoting  from  him  as  such.' 

Two  j)oinls  mu.si  by  this  time  have  become  clear;  fi'i  tli.it 
Onr  knowledge  of  the  original  Simon  Magus  is  coniinrii  ti'  a  hut 
we  are  told  in  the  .\cts,  and  (j)  that  from  the  earliest 
times  he  has  been  confused  with  another  Simon.  The 
initial  error  of  Justin  waa  echoed  by  every  subsequent 
writer,  with  the  one  exception  of  Hegesiiipus,  who 
had  perhaps  not  read  him.  There  were,  of  course,  obvious 
■CMOOS  lot  the  oonfuaioa.  Both  Simons  Samaritans,  both 
iaas,  and  the  wcood  Suwm  daamed  fm  Umdi  what 
I  chnned  in  the  evlicc  Sinoii  by  tlw  pwptfrt  MHMiyf  that 
Iw  «M  tlw  pnt  iwwer  of  Qod.  But,  if  the  end  ta  vtev  with 
the  Fhthen  had  been  the  mttebimait  of  troth,  insteaid  of  the 
branding  of  heretics,  they  could  not  possibly  have  accepted  the 
Grfoi  Declaration,  which  contains,  as  we  have  seen,  the  Story 
of  Helen,  with  its  references  to  the  Gospels,  as  the  mnk  of  Sawn 

*See  J7.E.  ii.  I.  13,  14.  iii.  16.  iv  11,  J2 
*S8  D,  xxi.  4,  riff  ipurrtpis  ai^ani^t- 

■  Comm.  on  Matt.  xxiv.  5 — l^fo  sum  i^ritto  IJei.  ego  sum  speciosus, 
do  paradctuB,  ego  onuiipoteos,  eso  omnia  Dei* 


M,ipus.  As  regards  the  third  point,  the  difficulty  is  to  make 
dear  lo  the  i)rcliriary  mind  why  it  shoulil  be  treatcil  at  all.  Hut 
as  S<;hniiedcl  champions  the  Tubingen  view  in  the  Eniyclupaidia 
BMuo.  it  caiitiul  be  ovcrloolLcd. 

.■\monK  the  sources  ol  the  Simon-lctgcnd  we  have  omitted  the 
pseudu-Clcmeniinc  literature  and  a  number  of  Apocryphal 
Sfdrlyria,  Passiones  and  Actus.  It  is  necessary  to  treat  them 
separately  in  connexion  with  the  TflbingeD  view,  wliich  repre- 
sents Paul  as  the  original  Simon.  That  view  is  baaed  on  those 
works  of  fiction,  of  uncertain  date  and  authorship,  which  aeem 
to  have  been  wodced  over  1^  sevoel  heads  ia  the  interest  of 
diverse  fome  of  bc&t.  The  ■omeaoe  of  Oemcat  of  Rome 
exists  «t  pnaeot  in  tuo  fame,  hi  fkiek  under  the  name  of  the 
ClnMMlNM  HmHX^  and  hi  a  Letfa  tnasfattion  by  Rufinus, 
which  is  known  as  the  HecopMtm  (sec  Clkmentine  Litera- 
totie).  It  is  contentled  that  the  common  source  of  these  docu- 
ments may  Ik-  as  cirlv  as  the  ist  century,  and  must  have 
consisted  in  a  polemic  against  Paul,  emanating  from  the  Jewish 
sii!c  oi  rhristi.inity.  Paul  being  thus  identified  with  .Simon, 
it  «as  arguei:  that  Simon's  visit  to  Rome  had  no  other  ba.sis 
than  I'avil's  presetice  there,  and.  further,  that  the  tradition  of 
Peter '.s  rcsiilem  c  in  Rome  rests  on  the  as.sumed  necessity  of  his 
resisting  the  an  h-cnemy  of  Judaism  there  as  elicwhcrc.  Thus 
the  idea  of  Peter  ai  Rome  really  orijginated  with  tite  Ebionites, 
t)ut  it  was  afterwards  taken  up  by  the  Catholic  Church,  and  then 
Paul  was  associated  with  Peter  in  opposition  to  Simon,  who  had 
originally  been  him.scK. 

Now  it  must  be  conceded  at  once  that  tlieOmMHtfiiM  .ffsMMlMt 
are  marked  by  hoitility  to  Fnd.  Vtafnd  to  them  il  •  nppoied 
letter  from  Peter  to  Janes,  fa  which  Beter  ii  made  to  write  es 
foUows^- 

"  For  some  of  the  converts  from  the  Gentiles  have  rejected  the 
preaching  through  me  in  accordance  with  the  law,  having  accepted 
a  cenain  lawless  and  babbling  doctrine  of  the  enemy  Trof  ixfpf^ 
Mpuroi.).  Ani\  this  some  people  have  attempted  while  1  am  still 
alive,  by  various  interpretations  to  transform  my  words,  unto  the 
overthrow  of  the  law;  as  though  I  also  thoujtht  thus,  but  did  not 
preach  it  openly:  which  be  far  from  me!  ror  to  do  m>  i»  to  act 
aeainst  the  law  of  God  as  spolwBthrauril  Moscs,  the  eternal  duration 
of  which  is  borne  witncM  to  by  OUT  ijDnL  Since  He  said  thus — 
'  Heaven  and  ciirth  nhall  pas*  away:  one  jot  or  one  tittle  shall 
n  il  [liiss  away  from  the  law'  (cf.  Matt.  v.  Now  this  He  said 

that  all  might  be  fulfilled.  But  they,  professing  somehow  to  know 
toy  mind,  attempt  to  expound  the  words  they  heard  from  me  more 
wiady  than  I  who  spoke  them,  telling  those  who  are  instructed  by 
them  that  this  is  mv  meaning,  which  I  never  thought  of.  But  if 
they  venture  on  sucn  falsehoods  while  I  am  still  ahve,  how  much 
man  when  1  am  gone  will  those  who  come  after  me  dare  to  do  sot" 

It  would  be  futile  to  aufaitiui  that  that  pawae  ie  not  aimed 
at  Paul.  It  does  not  identify  Paul  with  SSmon  llaias,  bat  it 
serres  to  reveal  an  animus  wMch  would  render  tlie  ideotttcatioa 

easy.  In  the  17th  Homily  the  identification  is  effected.  Simoo 
is  there  made  to  maintain  that  be  has  a  better  knowledfe  of 

the  mind  of  Jesus  than  the  disciples,  who  hr-.d  sren  and  c  onversed 
with  Him  in  person.  His  reaiion  for  this  straii^u  assertion  is 
that  \n5ions  are  superior  to  waking  reality,  as  divine  is  superior 
to  human  (xvii.  5,  14).  Peter  has  much  to  say  in  reply  to  this, 
but  the  panHfB  vdlich  mainly  concerns  us  is  as  follows: — 

"  But  can  any  one  be  educated  for  teaching  by  vision  ?  And  if 
you  shall  siiv,  '  It  is  possible,"  why  did  the  Teacher  remain  and 
converse  with  waiting  men  for  a  whole  )'car?  And  how  can  we 
believe  yon  even  as  to  the  fact  that  he  appeared  to  you?  And  how 
can  he  have  appeared  to  you  seeing  that  your  sentiments  are  opposed 
to  his  teachiaf^  But  if  you  were  .seen  aitd  taught  by  him  for  a 
single  hour,  and  to  became  an  a|x>stle,  then  preach  bin  words, 
expound  his  meaning,  I'lvc  his  apostles  fight  not  with  me  who  had 
converse  w  ith  him.  For  it  i~  .it;.imst  a  :.<>li<l  rtx  k.  the  foundation-stone 
of  the  (!hurch.  th.tt  von  bave  oppoiied  vYMirself  in  opposing  me.  If 
you  were  not  an  adver^iry,  you  wtmkl  not  tie  slBaoaiag  aw  aad 
reviling  the  preaching  that  is  given  through  me,  in  order  ^at,  as  I 
heenl  myietf^  in  person  from  the  Lord,  when  I  speak  I  may  not  be 
believed,  as  though  forsooth  it  were  1  who  was  condemned  and  1 
who  was  reprobate.*  Or.  if  yt>u  call  me  'condemned*  UtTtyruaftitw, 
ii.  Il  l,  you  arc  accusing  God  who  revealed  the  Christ  lo  nie, 
and  are  inveighing  against  Him  who  called  me  blesecd  on  the  ground 
of  the  revelation.   But  if  iiii!>  iM'  \ m  trulv  wish  to  work  along  with 


*  Reading  tvith  Schmicdcl  Uotitrnv  lyrat  (from  1  Cor.  ix.  37) 
in  place  of  r~ 
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th<'  inith,  !>:"arn  firHt  from  u»  what  wc  learnt  from  Him,  and  when 
you  li.ive  tfttoiiu-  ,i  liisciple  of  trulls,  bttoiive  our  (i:ll<iw-wiirkman." 

Here  wc  have  the  advantage,  rare  in  tcck-Mastical  hLslury, 
of  hearing  ihc  other  side.  The  above  is  unmistakably  the  voice 
of  those-  early  Christians  who  hated  Paul,  or  at  all  cvcuts  an 
echo  of  that  voice.  But  how  late  an  echo  it  would  be  ha/.ardou.s 
to  decide.  Schniicdel  asks,  "  How  should  Paul  ever  conn:  to  be 
in  the  lad,  or,  as  far  as  the  paeudo-Clcmcntinc  Homilies  and 
Itttogniiums  are  concerned,  even  in  the  3rd  or  4th  ccnturj-, 
the  object  of  ao  finiHfal  «  hatnd?  It  is  a  psycbologiEal  im- 
possibility." Yet  the  love  and  batml  aiooacd  by  ttnoog  char- 
acters is  not  confined  to  their  life-time.  There  b  not  the  sOghlest 
reason  why  there  should  not  have  been  people  in  the  3rd  or  4th 
cir.'ur\-  who  would  have  been  glad  to  lampoon  Paul.  The 
inirrhiu<  lion  of  Pauline  features,  however,  into  the  rcpiesfiitatiun 
of  Simon  Ma^us  is  merely  incidental.  The  portrait  as  a  wliole 
is  not  in  the  least  like  I'aul,  and  could  not  even  have  been  intended 
for  a  caricature  of  him. 

There  are  other  features  in  the  portrait  which  remind  us 
strongK  of  .Marcion.  Kor  the  first  thing  which  wc  Icam  from 
the  Homilies  about  Simon's  opinions  is  that  he  dcnic<l  that  God 
was  just  (ii  S^.  By  "  God  "  he  meant  the  Creator.  But  he 
aulwtakes  to  prave  fnm  Scripttue  that  tlwre  is  a  higher  Cod, 
who  really  possesses  the  perfections  winch  are  fabdy  ascribed 
to  the  lower  (iil  10,  38).  On  these  gnNUidi  Peter  conplains 
that,  when  he  was  setting  out  for  the  Gentiles  to  convert  them 
from  their  worship  of  many  Rods  upon  earth,  the  E\-i!  I'o«er 

taKia)  had  sent  Simon  before  liini  to  niake  iheni  believe  that 
thire  were  many  gods  in  heaven.  Peter  throughout  is  repre- 
sented as  defending  the  ftoi^ofixia  of  God  against  Simon's  attacks 
on  it  (f.g.  iii.  }.  o,  50). 

If  we  knew  more,  wc  might  detect  other  historical  characters 
emoealed  under  the  mask  of  Simon.  Just  as  whatever  Plato 
approves  is  put  into  the  mouth  of  Socrates,  so  whatever  the 
author  of  the  Homilies  condemns  is  put  into  the  mouth  of 
Simon  Macua.  But  while  thtn  seeking  for  hidden  meanings,  «ie 
we  not  in  danger  of  mimiog  wfant  lin  on  the  anifaoe,  nandjr, 
that  the  Simon  Hague  of  the  Clementine  nmanoe  is  a  portait 
of  Simon  of  Gitta,  after  he  had  been  confused  with  the  Simon 
of  .1  ,'1?  The  mention  of  Helen  in  the  Clementines  stamps 
ihem  as  later  than  the  Great  Declaration,  in  which,  to  all  appcar- 
aate,  her  stoo'  origin.ae;..  Indeed,  the  Clementine  romance  may 
most  fitly  l>c  regar<ied  as  an  answer  to  the  Gretit  DaUiralion, 
the  answer  of  Jewish  Gnosticism  to  the  more  llellenized  Gnosti- 
cism of  Samaria.  Let  us  look  at  the  i/omiVfaiu  this  light,  and 
me  bow  far  what  they  have  to  tell  us  about  Simon  aocoids  with 
conclusions  which  we  have  already  reached. 

Simon,  we  .Iff  infi)riii«l,  wa.-.  .1  S.ini.irii.in,  and  a  native  of  diita. 
a  village  aituated  at  a,  distance  of  6  axoirM  (about  ^  m.)  from  the 
city.  The  name  of  his  father  was  Antomus,  that  of  his 
^""^^  motherRachd.  HestudiedGreekliteratun'in Alexandria, 
•ad.  having  in  addition  to  this  great  power  in  magic,  was  so  ^ntffcd 
up  By  his  attainments  that  he  wi<ihcd  to  be  considered  a  highest 
power,  hiphcrcvcn  than  the  C.od  «  hDrrratrt)  (he  world.'  And  9onie- 
ii.:m  ■.  !u  "  darkly  hintrrl  "  that  he  himself  w.is  (  hrist,  callinK  hitnself 
tlic  StanditiK  (Jne.  Which  name  he  used  to  indicate  that  he  woulil 
(tand  for  ever,  and  had  no  cause  in  him  for  bodily  decay.  He  diil 
not  believe  that  the  God  who  created  the  world  was  the  highest,  nor 
that  the  dead  would  rise.  Ho  denied  Jerusalem,  and  imnxluced 
Mount  Gcrizira  in  its  stead.  In  phice  of  the  real  Christ  of  the 
Christians  he  proclaimed  himself;  anrl  the  L.aw  he  allegorized  in 
accordance  with  his  own  prtToncrption^i.  lie  did  indinl  |)r>ach 
ri|;h:eoiisne!i5  and  judgment  to  conic:  but  thi^  was  merely  a  bait 
for  the  unwar>. 

So  far  wc  have  had  itothing  that  is  inconsistent  with  Simon  of 
Gitta,  and  Uttle  but  what  we  arc  already  familiar  with  in  connexion 
either  with  him  or  his  disciple  Menander.  But  in  what  follows  the 
identification  of  this  Simon  with  the  Sitimn  of  .Xri  '  li.ix  led  the 
novelist  to  give  play  to  his  fancy.  It  may  be  well  to  premise  that 
in  the  view  of  the  writer  of  the  ihimilies,  "  .Ml  tliir.k;^  .ire  double  one 
aij.iin.st  .mother. "  "  .As  first  nipht,  then  day.  ;iri:i  lirst  ijinorar.ce, 
then  knowledge  (TKwif),  and  hrst  sicknesa,  then  healing,  so  the 
fbii^  of  anor  ooose  first  in  life,  and  then  the  truth  supervenes  upoa 
ticm,  as  the  pfayrician  upon  the  Bfefaieaa."  {Horn.  IL  33).  In  this 
nnr  every  good  thing  ha*  its  evil  fonnnner. 

Accord mg  to  the  Homilies,  the  manner  of  his  entering  on  his 
cmer  of  impjeftr  was  as  io*to»a  Them  was  one  John,  a  Heroero- 
*SMppiying,wiai5chmie<fcl,iswr»a. 
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bapli&t,  who  was  the  forerunner  of  our  I.onJ  Jesus  in  accordance 
with  the  law  uf  parity ; '  and  as  the  Lord  had  twelve  Apoatles. 
hearing  the  number  of  the  twelve  aolar  aMmhi^  so  had  he  thirty 
leading  men,  making  up  As  montUy  tale  of  the  moon.  One  of  these 
thirty  leading  men  was  a  woman  called  Helen.  Now,  as  a  woman  is 
i>nly  half  a  man,  in  this  way  the  number  thirty  was  left  incomplete, 
as  It  is  in  the  moon's  course.  Of  these  thirty  disciples  of  John  ibc 
tir.st  and  iin  ^'  n  iiuwned  was  Simon.  But  on  the  death  of  the 
jnaster  he  was  awav  in  Egypt  foT.  the  practice  of  magic,  and  one 
Dositheus,  by  apnadiM •  luSB npMt of  SIbkki's death, succeeded  in 
in.stalling  himsof  as  find  of  the  sect.  Simon  on  coming  back 
thought  it  better  to  dissemble,  and,  pretending  friendship  for  Dosi- 
theus,  accepted  the  second  place.  Soon,  however,  he  began  to  hint 
to  the  thirty  that  Do>;l;heus  was  not  as  wri!  ari|ii;ii;Me<l  as  he  might 
be  with  the  doctrines  ut  ihi-  m  li.j.il.  Lfesitheus  was  wj  c:irai,;ti|  at 
these  suggestions,  which  were  calculated  to  undermine  lli^  position 
as  the  Standing  Ont^  that  he  struck  at  Simon  with  his  staR.  But 
the  staff  went  clean  through  the  body  of  Simon  as  though  it  had  been 
vapour.  Wheicat  Dositheus  wa.i  so  antazed  that  he  said  to  him} 
"nit  thou  the  Standing  Dno?  And  am  I  to  worship  thee? 
When  Simon  said,  "  I  am,"  Dositheus.  knowing  that  he  himadf  was 
not,  fell  down  and  worshi|>[:K-d  him.  Then  he  ret  irei)  into  the  nombcr 
of  the  t«-cnty-nine  leaders,  and  not  long  afterwards  dietl. 

The  above  is  doubtless  pure  fiction.  But  Dositheiis  t  he  Samaritan 
is  a  real  person.  He  is  mentioned  by  Hegesippus  as  the  founder  of 
a  sect  (Eiia.  H£,  iv.  33),  and  spoken  of  by  the  pseudo-Ten  ullian 
as  a  heretic  from  Judaism,  not  from  Christianity,  "  who  first  dared 
to  reject  the  prophets  a.^  not  ha\'inK  .■<(^M)ken  in  the  Hn!y  Ghost." 
After  this  we  n-tiirn  to  the  coni|i;ir,uive!y  solid  ground  ot  Simon  of 
Gitta.  For  the  narrative  gm-s  on  to  say  that  Simon  to.)!;  Helen 
about  isith  him,  s;iying  that  she  had  come  down  into  the  world  irom 
the  highest  heavens,  and  was  mistress,  inasmuch  as  she  was  the  all- 
mother  being  and  wisdom.  It  was  for  her  sake,  he  said,  that  the 
Greeks  and  Barbarians  fought,  deluding  themsch-es  with  an  image 
of  truth,  for  the  real  being  was  then  present  with  the  First  God.* 
By  such  specious  allegories  and  Grecian  fnliles  Simon  deceived  many, 
wr.ilp  at  the  isime  time  he  .-i.itoiinded  them  by  his  magic.  A  de- 
w  i i j)i ii  ii)  is  givi-i;  of  how  he  made  a  familiar  spirit  for  hiniM'If  by 
conjuring  the  soutout  of  a  boy  and  keeping  his  image  in  hisbcdroom, 
and  many  instances  of  his  feats  of  magic  are  given. 

The  Samaiitaiu  were  evidently  Strang  in  magic.  InaBtbeaeeeuMe 
given  us  of  Simon  of  Gitta  maaic  is  a  marked  feature,  as  also  in  the 
ca>e  of  his  pupil  Menander.  Wc  cannot,  therefore,  agree  with  Dr 
Salmon's  remark  that  the  only  reason  why  Justin  attributed  mijgic 
to  Simon  of  Giltii  w.a-s  because  of  his.  iili-ntifyin^'  him  with  Simon 
Magus.  Rather  Simon  Ma^us  and  his  sorceries  would  have  been 
fofiDttaa  had  not  his  iqwmtMB  been  niatened  in  the  pofwhtr  mind 
by  that  of  his  successor. 

Whether  Simon  of  Gitta  exhibited  his  sUS  In  Rome  tee  have 
no  means  of  determining,  but  at  all  events  the  componnd  Simon, 
resulting  from  the  fiisii>n  of  him  with  his  predecessor,  is  brought  to 
Rome  by  popular  Icijend,  and  represented  as  en.io\  inj;  great  influence 
with  Nero.  One  of  hi.s  feats  at  Rome  is  to  have  hmiself  beheaded 
and  to  (im  again  on  the  third  day.  It  was  really  a  ram  that  waa 
Iwheaded,  but  he  contrived  by  his  magic  to  make  people  think  that 
i;  was  himself.  The  CUmenlints  leave  room  for  this  development. 
In  the  Kpistic  of  Clement  to  James  prefixed  to  tht  Homilies  IVtcr 
IS  s|Kiken  of  as  the  light  of  the  West,  and  as  havin;;  met  with  a 
violent  death  in  Rome:  .ind  in  Homilies  i.  16,  IVter  invii)-.  Clenii-iit 
to  sharr-  hi"  travels  and  listen  to  the  wnrrK  nf  truth  which  he  is 
about  to  preach  from  town  to  town,  '  even  untu  Rome  itself." 

It  would  be  superfluous  to  criticize  the  Tiibingcn  view  under 
a  form  in  which  it  has  aheady  been  abandoned.  We  may, 
therefore,  confine  our  attention  to  the  latest  exposition  of  It 
by  Schmiedel  in  tlie  Ency.  BiMica.  In  the  narrati've  of  Acts 
Schmiedel  finds  mnch  to  amprise  him.  He  thinks^  for  instance, 
that  vene  10  of  cfaepler  vin.  mnst  be  biterpoialcd,  end  tbat  m 
thepraoemepoetfxei'WMboROwedfiDmvene  It.  But  there  is 
no  inconsistency  between  the  two  verses.  Verse  10  merely  states 
that  the  people  giivx  heed  to  the  magician,  verse  11  adds  why. 
.Ml  Ihc  complicated  s[>eculations  about  a  redactor  which  follow 
are  swept  away  by  the  simple  assumption  that  the  text  is  sound. 

With  Schmieflcl's  contention  that  there  are  passages  in  the 
Clementines  which  are  aimed  at  Paul,  we  entirely  agree.  But 
this  interesting  discovery  so  dazzled  the  eyes  of  Baur  and  his 
followers  that  after  it  they  saw  Paul  everywhere.  In  t  he  Clemen- 
lines  Simon  by  his  magic  imposes  his  own  personal  ap(iearance 
u[)on  Faustus,  the  father  of  Clement.  This  he  does  for  his  own 
ends,  but  Peter  seeing  bis  oppottunity  adnritly  makes  Faustta 
go  to  Antiodi,  and  in  the  person  of  Sfaneo  make  n  pnUic 

*  umtA  rio      ovfoyUt  Xtym,  ii.  23. 

'As  to  the  phantasmal  nature  of  Helen  see  Plat.  RtO.  586  c; 
Scat.  Emp.  Ada.  math.  viL  ito;  cf.  iidt.  iL  112-117.  We  have  only 
the  evidence  of  this  pasmge  for  Sunon  having  adopted  da  notku. 
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recantation  of  his  aspersions  on  Peter,  jiving  as  a  reason  that  he 
had  been  soundly  scourged  by  angels  during  the  preceding  night. 
Now  here,  wc  are  told,  there  is  a  malicious  allusion  lo  the 
"  messenger  of  Satan  to  buffet  me  "  of  j  Cor.  xii.  6.  W  c  do  not 
think  that  this  conjecture  will  commend  itself  to  the  unpreju- 
diced, especially  in  view  of  the  fact  that  scourging  by  angcU  is 
a  well-known  piece  of  supernatural  machinery  (cf.  2  Mace.  iii. 
a6;  Eiu.  H.E.  v.  38,  i  12;  Tert.  De  idol.  15).  Yet  Schmiedel 
ipwlti  of  this  as  "  a  well  ascertained  case  in  which  an  utter- 
ance «(  Pa«l  nguding  hinuelf  is  sfiitehiUy  twisted  to  his  dis- 
credit" Thttm  I*  aum  pbuNibility  in  comnerting  Smoo'i 
assumed  kiMwMige  of  thbgB  above  the  heavens  (Jtesf.  iL 
65)  with  8t  Vavl'k  claim  to  have  been  "  caught  up  even  to  the 
third  heaven  "  (2  Cor.  xii.  1).  But  the  passage  is  much  more 
appropriate  to  Simon  of  Gitta.  From  the  height  in  which  he 
claimed  to  dwell  even  the  ihiT:l  heaven  would  h.ivc  seemed 
quite  the  lower  regions.  The  question  of  meat  otTcrcd  to  idok 
was  a  burning  one,  in  every  jciisl-  o!  ihc  terra,  long  after  Paul's 
day.  We  need  not,  thereioit,  si  i'  rtierejn  e  to  the  .Vpostlc's 
laxity  oil  this  crucial  point  m  ;hr  s-.ory  :l!r.in.  iv.  4,  vii.  3)  that 
Simon  Magus  had  entertained  the  i>eoplc  oi  .\niioch  on  a  sacri- 
ficial ox,  and  so  subjected  them  to  the  e\'il  influence  of  demons. 
The  non-necessity  of  martjTdom  is  mentioned  as  a  feature  uf 
early  Gnosticism.^ 

The  miracles  which  St  Paul  daims  for  himself  in  2  Cor.  xii. 
IS,  Som.  XV.  19,  must  doubtless  have  led  to  bis  being  regarded 
aa  a  magician  by  tboee  who  did  not  accept  him  aa  divinely 
eomndHioBed;  but,  aa  wo  have  lecB  thxaug^out,  bm9C  was 
the  laHcnt  featnw  aboat  the  ftaioaritaii  Mertib,  who  is  the  real 
eaenqr  aimed  at  in  the  Clementine  Htcratvre.  The  opening  of 
doois  of  their  own  accord  no  more  connects  Simon  Magus  with 
Paul  than  with  Peter.  We  need  not,  therefore,  sec  in  Reeog. 
B.  9  a  reference  to  Acta  xvi.  26.  As  to  the  use  of  bad  language, 
people  in  the  2nd  century  were  glad  to  avail  themselves  of  such 
missiles  as  f(vSair69ToXoi,  which  had  been  m.inufacturcd  for 
them  in  the  ist  {Horn.  xvi.  21;  2  Cor.  xi.  j.?).  That  the  honw 
quidam  inimicus  of  the  Recognilifit  ti.  70)  is  intended  for  Paul 
is  plain,  but  then,  as  Schmiedel  points  out  in  a  note,  h('  is  not 
identified  with  Simon.  "  Even  the  style  01  Paul,"  SLhnuc<k-l 
assures  us,  "  is  plainly  imitated  in  a  mocking  way."  The 
reference  is  to  the  recantation  in  Horn.  xx.  19,  which  is  like  the 
rest  of  the  treatise  and  quite  unlike  Paul,  but  Schmiedcl's 
familiarity  with  Paul's  writings  enables  him  to  ooOect  pluascs 
Uiercfiom  which  occur  also  in  the  Homilies. 

When  tlie  Tubingen  Sdwol  turn  tlmir  attention  to  tlie  Apocry- 
lAal  Acta  and  Ifartyidoma,  the  image  of  Paul  still  obsessca 
their  mental  gut  Tlieee  is  indeed  one  passage  wfaidi  may 
planetbbr  be  adduced  in  fwMt  «l  their  contention.  In  the 
Uartyrdom  af  Uu  HOy  Apo^  fder  mi  Paul  (ch.  45),  Paul 
is  made  to  put  this  question — "  If  then  circumcision  is  a  good 
thing,  why  did  you,  Simon,  <lclivcr  up  circumcised  men  and 
compel  them  to  be  cuiiiietiiiiLj  and  put  to  death?  "  Wc  must 
let  the  Tubingen  Schml  have  this  pawage  for  whit  it  is  worth, 
only  remarking  that  it  -.vas  not  on  the  ground  of  circumcision 
that  Paul  persecuted  the  Cfiurtli,  and  iliat  it  is  im|iossiblc  to 
extract  history  out  of  these!  fictions.  Wc  certainly  cannot 
subscribe  to  the  conjecture  of  Lijuius  that  "  the  story  oi  the 
seeming  beheading  of  Simon  has  at  its  root  malicious  mis- 
representations of  the  beimding  of  Paul."  The  climax  of 
abeuidity  seema  to  ha  leacbed  when  wc  are  informed  that  the 
story  of  Simon  offering  money  to  the  Apostles  for  the  gift  oi  the 
Holy  Ghost  anee  oat  of  Jewish-Chnatian  scandal  alwut  Paul's 
''collection  tar  the  SaiaU"  (i  Cat.  svL  i).  Yet  Schmiedel 
Lipeiva  "hi  bla  hteet  tieotment  of  the  enbject "  in 
'  "a  Samaritan  aaoMd  SbnoD  aa  hlMrfcaL" 
But  the  part  which  he  played  hi  Ustoiy  b  thus  tahen  away 
from  him.  He  was  there,  it  seems,  but  he  did  not  do  what  he  is 
said  to  have  done.  Only  the  author  of  Acts,  wishing  to  obviate 
the  rrpro  u  h  .l^  ^:n^t  Paul  uf  offering  money  tO  the  Apoetles, 
attributed  the  like  conduct  to  SimoiL 

'  Pscudo-TertnKan  mye  of  "-J"*-^  " 

fadenda." 


In  conclusion,  there  are  of  course  some  grounds  for  the  Tiibin- 
gen  view,  but  they  are  wholly  inadequate  to  In-ar  the  structure 
that  has  been  raised  upon  them.  St  Paul  wjs  l\  hard  liitler, 
and  Jewish  Christians,  who  still  clung  to  James  and  Peter  as  the 
only  true  pillars  of  the  Church,  arc  not  likely  to  have  cherished 
any  love  for  his  memory.  This  is  enough  to  account  for  the^ 
hostility  displayed  against  St  Paul  in  the  Clementines.  But  to 
push  the  equation  of  St  Paul  with  Simon  Ifagus  further  than  we 
are  fwced  to  by  the  facu  of  the  case  it  tO  lose  sight  of  the  real 
character  of  the  Ciemcminca  aa  the  conaterblasL  of  Jewish  to 
Samaiitaa  Gnoatkbm  and  to  ofaaciee  the  gmtacm  of  SioMa 
of  Gitta,  vdm  was  really  the  father  of  all  huaay,  a  cbaiacter 
whidi  has  been  erroaeondy  attributed  to  StmoQ  Magos. 

LiTERATVRE. — ^Hamttck,  Lekr.  d.  DopHMptdi.,  2nd  ed.,  304-209, 
264-270:  Salmon  in  Did.  Chr.  Btof.  iv.  6B1;  Hort,  Nolts  ItUr». 
duilory  lo  the  Study  of  tit*  CUm,  JteM.  (lOW);  Bigg  in  Stud.  Bib. 
osx  :.  2,  157  <93:  Hcadtam  la  oSSagf  WO.  ^Tb  Bible:  P.  W. 
Schmiedel  in  Encyc.  Bibl.  (Sr.  G.  S.) 

SIMON,  RICHARD  (1638-1712),  French  biblical  critic,  was 
born  at  Dieppe  on  the  13th  of  May  1638,  His  early  studies  were 
carried  on  at  the  college  of  the  Fathers  of  the  C)r;;Lor>  :ii  that 
city.  He  was  soon,  by  the  kindness  of  a  friend,  enabled  to 
enter  upon  the  study  of  thcohjg.\  at  Paris,  where  be  early  dis- 
played a  taste  for  Hebrew  and  other  Oriental  languages.  At 
the  end  of  his  theological  course  he  was  sent,  according  to 
custom,  to  teach  philosophy  at  Juilly,  where  there  was  one  of 
the  colleges  of  the  Oratory.  But  be  was  soon  recalled  to  Paile, 
and  enuloyed  te  the  congenial  labour  of  pirqiaring  a  catalofiK 
of  the  Oriental  hooka  in  the  libniy  of  the  Oratory.  KM 
publication  was  his  Piia  EuMaa  orienkMs,  seu  CaMdtl 
MttTopdUaa  nUadti^^tiuit  apmaia,  earn  ititerpreuuian$ 
LatiM,  am  mA  (Paris,  1671),  the  object  of  which  was  to 
demonstrate  that  the  bdief  of  the  Greek  Church  regarding  the 
Eucharist  was  the  s,imc  as  that  of  the  Church  of  Rome.  Simon 
cntere<i  the  priesthood  in  i6;o.  and  the  same  year  wrote  a 
pamphlet  in  defence  of  the  Jews  of  Mctz,  who  had  been  accused 
01  having  murdered  a  Christian  child.  It  was  shortly  before 
this  ti.-ne  thai  there  were  stis'.  n  the  seeds  of  that  etimily  with 
the  Port  Royalists  which  filled  Simon's  after  life  with  many 
bitter  troubles,  .\ntoinc  Amauld  (16x2-1604)  had  writ '.en  a 
work  on  the  Perpetuity  oj  the  Faith,  the  first  volume  of  which 
treated  of  the  EudMiist.  The  criticisms  of  Simon  excited 
lasting  indignation  among  Arnauld's  friends  and  admirers. 
.Another  matter  was  the  cause  of  inciting  against  him  the  ill-will 
of  the  monks  of  the  Benedictine  order.  In  support  of  a  friend 
who  was  engaged  in  a  lawsuit  with  the  Beoe&tine  aaoaks  of 
Fecamp,  Simon  composed  a  strongly-worded  mwnBnmdHm. 
The  monka  were  greatly  exasperated,  and  made  loud  eomplainta 
to  the  new  spneral  of  the  Oratory.  The  cluuge  of  Jesuitism 
was  also  brought  against  Smon,  apparently  on  no  other  ground 
than  that  his  friend's  brother  was  an  eminent  member  of  that 
order.  The  commotion  in  ecclesiastical  circles  was  great,  and 
Simon's  removal  not  only  from  Paris  but  from  France  was 
seriously  considered.  A  mission  to  Rome  was  proposed  to  him, 
but  he  saw  through  the  design,  and,  after  a  short  <lel,ay  dictated 
by  prudential  motives,  declined  the  proposal.  Ifc  was  engaged 
at  the  lime  in  suiK-rinleuding  the  printing  liis  II  fstairc  trilique 
du  Vieux  Teslamfnt.  He  had  hoped,  through  the  influence  of 
Pcre  la  Chaise,  the  king's  confcs.sor,  and  the  due  de  Montausier, 
to  be  allowed  to  dedicate  the  work  to  Louis  XIV.,  but,  as  the 
king  was  absent  in  Flanders  at  the  time,  the  volume  could  not 
be  published  until  lie  had  accepted  the  dedication,  though  it  had 
pamed  the  oensotshfoot  the  Socbonne,  and  the  chancellor  of  the 
Oratory  bad  given  ma  ioqirimatur.  The  printer  of  the  book, 
in  Older  to  promote  the  salie,  had  caused  the  titlei  of  the  variooe 
chapters  to  be  printed  separately,  and  to  ht  put  in  drculatian. 
Thme,  or  possibly  a  co[)y  of  the  work  itself,  had  happened  to 
come  into  the  hands  of  the  Port  Royalists.  It  seems  that,  with 
a  view  to  injure  the  sale  of  the  work,  which  it  was  well  known 
in  theological  circles  had  been  long  in  preparation  by  Simon, 
the  Messieurs  dc  Port  Royal  had  undertaken  a  translation  into 
French  of  the  Prolegomena  to  WaJlon's  Polygloll.  To  counteract 
this  proceeding  Simon  announced  bis  intention  of  publishing 


Digitized  by  Google 


SIMON,  THOMAS— SIMON  OF  ST  QUENTIN 


131 


an  annotated  edition  of  the  Prolegomena,  and  actually  added 
to  the  Critical  HiUcry  a  tianalaUm  o{  Uie  last  lour  chapten 
of  that  wockt  wUcb  had  fomed  no  pot  of  bb  <igi|iul  pfam. 
Simoa's  MiiMinoMnait  pfmntad  the  appwiaaoe  of  the  pio- 
jKtad  tnuuktioD,  bat  U»  enemie*  wm  all  Uw  nan  farkated. 
Thtf  had  now  obuined  tlw  flppcMtiBitgr  fpliidt  lliqr  Im^ 
beea  seeking.  The  freedom  wfth  wUch  Smon  expraaed  Idmadf 
on  varioua  topics,  and  especially  those  chapters  in  wUcb  te 
dedand  that  Moses  could  not  be  the  author  of  much  in  tlie 
writillgB  attributed  to  him,  especially  aruu^il  their  opposition. 
The  powerful  influence  of  Bossuet.  at  that  time  tutor  to  the 
dauphin,  was  invoked;  the  rhanrcllor  Michael  Ic  Tcllicr  lent 
his  assistance;  a  detrtf  01  the  council  ot  state  was  obtained, 
and  after  a  scries  of  paltry  intrigues  the  whole  impres.si.in. 
consisting  of  1300  copies,  was  seized  by  the  police  and  tlrstriiycsi, 
and  the  animosity  of  his  colleagues  in  the  Otatory'  ruse  to  so 
great  a  bdght  against  Simon  that  he  was  declared  to  be  no 
'  a  member  of  their  body.  Full  of  bitterness  and  disgust, 
tetited  ia  1679  to  the  curacy  of  BoUoviile,  to  which  be 
hufy  appiriiited  by  thvvkBr-taMnlofthaahbcy  of 


thb  wnfc  tlm  in  FWmos  it  was  proposed  to 

npahUdi  fa  lUnuA.  Simon,  howevw,  at  first  opposed  this, 
in  iiopes  of  overoonbiK  the  opposition  of  Boasuet  by  maldng 

certain  changes  in  the  parts  objected  to.  The  negotiations  with 
Bossuet  lasted  a  considerable  time,  but  finally  failed,  a-nd  the 
Critical  History  appeared,  with  .Simon's  name  on  the  title  page, 
in  the  >-car  1685,  from  the  press  of  Reciiier  Leers  in  Koitcniam. 
An  imporftx  t  edition  had  previously  been  published  at  .\mster- 
dam  by  Daniel  Klzcvir.  b.ascd  upon  a  MS.  transcription  of  one 
of  the  copiii  of  t;.c  urif;in:il  svork  which  had  escaped  destruction 
and  had  been  sent  to  Lngland,  and  from  which  a  Latin  and  an 
Engikh  translation  were  afterwards  made.  The  edition  of  Leers 
was  a  reproduction  of  the  work  as  first  printed,  with  a  new 
preface,  notes,  and  those  other  writings  wiiich  had  appeand  for 
lad  against  the  work  up  to  that  date. 

The  work  consists  of  three  books.  The  first  deal*  with  questions 
of  Biblical  criticiani.  properly  so  called,  such  as  the  text  of  the 
Hebrew  Bible  and  tae  dianget  wiiich  it  has  undcrgofte  down  to  the 
■meat  day,  the  authorship  of  the  Mosaic  writinR-i  and  of  other 
Boelcs  of  the  Bible,  with  an  exposilioa  of  .Sitnon  s  [>«  uliar  th«)r>'  of 
the  cxi$tencc  during  the  whole  extent  of  Jewish  history  of  recorders 
or  ann.'.li^t;-.  of  0.:<:  ::\\-nt--  <d  t.irh  period,  whoee  wrilinK'<  were  pre- 
tened  in  theiiuUlit  aii :hi\  cs.  and  the  institution  of  which  he  assigns 
to  Moiea  Toe  aecond  book  gives  an  account  of  tlw  principal  trans- 
tatlatM,  aadent  and  modem,  of  the  Old  Testament,  and  tite  third 
contains  an  examination  of  the  principal  commentator*.  He  had. 
with  the  exception  of  the  tbeor>'  above  mentioned,  contributed 
nothing  rr.^lly  new  on  the  suhjcct  of  Old  Testament  criticism,  for 
previous  <.riilr  -ic,  I.  t  Johanni-s  Morinus    (1S9I-I659)  and 

Others  had  c&tablishcd  many  points  of  importance,  and  the  v^lw  of 
a's  work  namated  daaw  ia  btiagiiig  togedMr  and  pteiientina 
tlw  lenlts  of  Cm  IVrtanent  criticiam.  The  work 
Straog  opposition,  and  that  not  only  from  the  Church 
The  Protestants  felt  their  stron^lmld— ai>  infallible  Bible 
— assailed  by  the  doubts  which  Simon  raised  against  the  integrity 
of  the  Hebrew  text.  J.  le  Clerc  ("'  Clcricus  ")  in  nis  work  Sentimtnt 
dt  QUdqiies  tkMogitnt  de  HoUande,  controverted  the  views  of  Simon, 
ana  ms  anaweted  bv  the  latter  in  a  tone  of  considerable  asDcrity 
fal  his  JUAmsm  avx  Seniimens  dt  quetfufs  Molegieus  ii  HeUande, 
over  tlie  signatufe  "  Pierre  Ambrun,  "  it  being  a  marked  peculiarity 
ii  Simoo  lardy  to  give  his  own  name. 

The  remainW  works  of  Simon  may  be  briefly  noticed.  In  1689 
appMiad  his  Hitloirt  critique  du  lexit  du  Nowtau  Ttuamtnl. 
ooosisting  of  thirty-throe  chapters,  in  which  be  discusses  the  origin 
and  character  of  the  various  books,  with  a  consideration  of  the 
ohiections  brought  against  them  by  the  Jews  and  others,  the 
quotations  from  the  Old  Te-stament  in  the  New,  the  inspiration  of 
tnc  New  Testament  :\v;th  ri.lut;!li<in  nf  the  opinions  of  S|iini i/.i  1 , 
the  Greek  dialect  in  which  they  arc  written  iagainst  C.  Salnia»iu>;. 
tlK  Greek  MSS.  known  at  the  time,  espedally  Codex  D  (Canta- 
brigiensis),  te.  This  was  followed  in  1690  by  bis  Histoire  critique 
der  rerssMS  du  Nounau  Taiament,  where  he  gives  an  account  of 
the  vaiioos  translations,  both  ancient  and  modeoi,  and  discusses 
the  manner  in  which  many  difn(  tilt  paxsages  of  the  New  Testament 
have  been  rendered  in  the  viiniMis  virsiDns.  In  1693  W'as  published 
what  in  some  respects  is  the  most  valuable  of  all  his  writings,  viz. 
Histain  crMfiM  Mf  prirndpam  etmmialalian  dn  JViMHsn  Testammi 
igpmt  It  tommtnctnunt  dm  ChriHisnbmt  hugm  A  mtn  trmps. 
Tbwafks]AadisiBnMascnadiM.aadthtiBiBnnatioBit  


is  still  valuable  to  the  student.  The  last  work  of  Simon  that  we  need 
mention  is  his  NomtUei  Obsfmiltatts  sur  U  Itxtc  tt  la  tersiotu  du 
Noufeau  Testamau  (Paris,  1695),  whkb  OMMaina  supplementary 
observations  upon  the  subjecu  of  (bt  tsat  wd  tiansbtions  of  the 
Mew  Tcstaaaaat. 

As  a  coQtrovenialist  Simon  dispbgnsd  a  bhtemets  wUch 
tended  only  to  aggravate  the  nnpleasantneas  of  controversy.  He 
ms  entire^  a  man  of  fafediact,  free  from  ail  tendency  to  lenti- 
nwntality,  and  with  a  atraat  vein  of  sarcasm  and  satire  in  hb 
dispodtion.  He  died  at  Diqipc  on  the  nth  of  April  1712  at 
the  age  of  seventy-four. 

The  principal  authorities  for  the  Hfe  of  Simon  are  the  life  or 
"  elogc  '  by  his  grand-nephew  Dc  la  Martini^re  in  vol.  i,  of  the 
Letlres  chotsies  (4  vols..  .Amsterdam,  1730);  K.  H.  Graf's  article 
in  the  fir.-it  vol.  of  the  Beilr.  cu  d.  theci.  Wisimuh..  Sc.  (Jeira,  1K51); 
K.  \V.  K.  Keiiss's  article,  revised  by  E.  Nestle,  in  lierrug-l  lam  k, 
RtaltHcykiopadie  (ed.  1906} ;  Richard  Simon  tt  ion  Vicux  Testament, 
by  A.  Bemits  {Lausanne,  iMo);  H.  Maigival,  Essai  sur  Ridmi 
Simon  et  ia  eritigue  biUique  an  XVII'  tiitle  ( (900).  For  the  twbUo- 
graphy,  see,  in  addition  to  the  various  editions  of  Simon's  works, 
the  \'ery  complete  and  accurate  account  of  A.  Bernns,  JVeMMMWi»> 
papkiqSu  sur  Richard  Simon  (Basel,  1883). 

tlliON,  THOMAS  (e.  1623-1665},  English  medallist,  was  bom. 
according  to  Vertue,  in  Yorkshire  about  1623.  He  studied 
engraving  under  Nicholas  Briot,  and  about  1^3$  received  a  post 
m  GonnenoQ  with  the  Mint,  la  1645  hb  waa  appointed  fay  the 
parilaoftent  joint  chief  engraver  along  with  Edwwd  Wade,  and, 
hawing  aascuted  the  great  seal  af  tha  CamauNnraalth  and  dBai 
for  tlw  eoinage,  lie  was  promoted  to  be  ddef  engraver  to  Aft 
mbt  and  seahk  He  produced  sevetal  fine  pottiait  medals  of 
Cromwell,  one  of  which  is  copied  from  a  miniature  by  Cooper. 
After  the  Restoration  he  was  appointed  cnRravcr  of  the  king's 
sc.ils.  On  the  orc^sior.  of  hb  contest  with  the  brothcis  Roetticrs. 
who  were  employed  by  the  mini  in  i66j,  Simon  prinluced  his 
celebrated  crown  of  Charles  II.,  on  the  margin  of  which  he 
ciiRMvi  li  a  petition  to  the  king.  This  is  usually  considered  his 
m.^st crpicxe.  He  is  believed  to  have  di«l  of  the  plague  in 
London  in  1665. 

A  volume  of  The  Uedoh,  Coins,  Great  Seals  and  other  Worhi  of 
Thomas  Simm,  rnyuwrf  sad  duu  ihai  ty  <Seor§t  KirMw,waspuhiidwa 
in  1753- 

SIMON  BEN  TOHA!  (ind  century  a.d,),  a  GaUlean  Rabbi, 
one  of  the  most  eminent  disciplre  of  Aqiba  (q.v.).  His  mastei 
was  executed  by  Hailrian.  and  Simon's  anti-Roman  sentiments 
led  to  his  own  condemnation  by  \'arus  c.  161  A.D.  (according  to 
Graetz).  He  escape<l  this  diwn-;  at.il  .hvi'li  f<,r  some  years  in  a 
cavern.  KmcrpinR  from  conrcthnent ,  Simon  settled  in  Tiberias 
and  in  other  dalilean  cities.  He  acquired  a  reputation  as  a 
worker  of  miracles,  ami  on  this  ground  was  sent  to  Rome  as  an 
envoy,  where  (Ir^md  tells)  he  exordsed  from  the  emperor's 
daughter  a  demon  who  had  obligingly  entered  the  lady  to  enable 
Simon  to  effect  his  miracle.  This  Rabbi  bore  a  large  part  in 
tha  fixatkm  of  law,  and  his  decisions  aie  fraqueutiy  quoted. 
To  Ura  were  attributed  the  important  legsl  hmnilles  caOed 
S^taAMMm*  (see  MiittMB),  and  ab«*»  di  tlw  Mar,dw 
BiUeof  tbeXabibahh(f.e.).  HdilattiraMiiptloBlidtofslibar 
unfounded,  the  real  author  «( tUs  mjntical  eomaaentsiy  on  tha 
Fentateuch  being  Moses  of  Leon  (f.v.). 

The  fullest  account  of  Simon's  teachmgs  is  to  be  found  m  W. 
Bacber's  Atada  der  Taunaikn,  \u  pp.  70-149.  (I.  A.) 

IHKW  or  ai  QDBHTIH  01.  1S47).  Dommican  missiaii- 
traveller  and  difdomadst.  He  accompanied,  and  wrote  the 
history  of,  the  Dommicsn  embassy  {under  Friar  Asoelin  or 
.'\nselm,  whidi  Pope  Innocent  IV.  sent  in  1x47  to  the  Mongols 
of  Armenia  and  Persia.  Simon's  history,  in  its  original  form, 
Ls  lost;  but  large  sections  of  it  have  been  preserved  in  Vincent 
of  Heauvais's  Spfculum  hisloriale,  where  nineteen  chapters  are 
cjtprcssly  said  to  be  ex  lihelln  fnUris  Simpnis.  or  entitled  frater 
Simon.  The  embas-sy  of  .Vsrclin  arid  Sirron.  who  were  ac- 
companietl  by  Andrew  of  Longjumeau,  proceeded  to  the  camp 
of  BaijuorBachuA'oyon  (t.r.  "  General  "  Baiju,  Noyan  signify- 
ing a  commander  of  10,000)  at  Sitiens  in  Armenia,  lying  betweeD 
the  Aras  river  and  Lske  Gohcha,  fifty-nine  days'  journey  from 
Acre.  The  papal  letten  w«re  translated  bto  Persian,  and 
thMOOe  Into  Moogol,  and  so  presented  to  Baiju;  but  the  Tataif 
mia  gnat!^  initatad  by  th*  bau^ttiBSH  oi  tha 
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iriio  implied  that  tbe  pope  was  superior  mrea  to  the  Great  Khan, 
and  offered  no  pitienti>  Nfmcd  the  customary  reverences  before 
Baiju,  dedined  to  to  oa  to  the  imperial  court,  and  made  un- 
OTnniwhlo  attanpts  to  convert  their  hosts.  The  Fnuikish 
ybHUm  me  aooocdingly  lodged  and  tnated  .nilli  contempt: 
tor  nine  mAa  (Jwx  and  July  ta^j)  ill  aasm  to  tliek  ktten 
wu  Tefmed.  llirice  Baiju  even  ordered  their  death.  At  bat, 
on  the  2Sth  of  July  1247,  they  were  dismissed  with  the  Noyan's 
reply,  dated  the  20th  of  July.  This  reply  complained  of  the 
high  words  of  the-  Latin  envoys,  and  cornman<ktl  the  pope  to 
come  in  [ktsou  and  subniil  to  the  Master  of  all  the  Earth  'the 
Mongol  emperor).  The  mission  thus  endi-fi  in  complete  failure; 
but,  exrept  for  Ciqiini's  (<;.!■.),  it  was  the  earliest  Catiiolic 
embassy  whieli  reached  any  Mongol  court,  li;  I  irs  information 
must  have  been  valuable.  It  performed  some'fiing  at  least  of 
wliat  should  have  been  (but  apparently  was  not)  done  by 
Lawrence  (LoMlcnGO)  of  Portugal,  who  was  commissioned  as 
papal  envoy  to  the  Mongols  of  the  south-west  at  the  same  time 
that  Caipini  was  iccredited  to  those  of  tbe  nortb  (1245)- 

See  VInoent  of  Bcaavalm  Speculum  historiaie,  book  xxrii.  (some- 
times quoted  as  xxxi.),  chapv.  26-29,  32,  34,  40-52,  (cf.  pp.  453  A- 
454  U  in  tlic  Venice  edition  of  IMl);  bi-ddeiv  tlie.-*".  Nivir.il  uilicr 
cnapten  of  the  Spec.  hist,  probably  contain  material  dcri\wl  from 
Sbnon,  t.t.  bk.  xxxi.  (otherwise  xxx.),  chape.  3,  4,  7,  »,  1$,  Vt;  and 
bk.  xxx.  (otherwise  xxix.),  chapA.  69,  71,  74-75.  7^,  80.  See  also 
d'Ohsion,  HisUnre  drs  MongUt,  iL  SOO-SOi,  221-233;  tit.  79  (edition 
of  1852):  Fontana,  Monumtnia  Dtminieana,  p.  53  (Rome.  1675}', 
Luke  Wadding,  AnnaJes  Minorum,  iii.  I16-118;  E.  BrctBchncidcr, 
M(il\iur  d  Krsi  nr,  hrt  from  Eastern  Asiatic  Sources,  vol.  L,  notes  455, 
494  (l>ondon,  i»8H);  M.  A.  P.  d'Avezac's  Introduction  to  Carpini, 
pp.  4(H-^5,  433-434..464;465.  of  vol.  iv^jAe  Fads  GSIK  Soe.'» 
Rutieii  i»  Voyat/ts.  Sk.  (Paiia.  1839}:  W.  W.  RocKUII.  Mbnuk. 
pp.  xidv-nnr  (LondoB.  Halduyt  Soc.  1900):  C.  it-  Beadcy,  Dawn 
ifMaiim  Ctajp^ky,  fl.  277,aad  0»pm  mi  Mbruqtus.^^i^'^.^ 

flUOniMi  (or  Sehomidbs)  OP  *M<WWCfc  Greek  faunbic 
poet,  HaatUbei  in  the  aiddlo  «i  the  7th  eentuiy  M.  He  was 
a  native  of  Sanioi,  and  derived  faia  auiDanie  fawn  having  founded 
a  colony  in  the  neighbouring  island  of  Amoigos.  According  to 
Suldas,  besides  two  books  of  iambics,  he  wrote  elegies,  one  of 
them  3  poem  on  the  early  history  of  the  Samians.  The  elegy 
included  in  the  frtvgmcnts  (S5)  of  Simonides  of  Ccos  is  more 
probably  by  Simonides  of  Amorgos.  We  possess  about  thirty 
fragments  of  his  iambic  [Mjems,  written  in  clear  and  vigorous 
Ionic,  with  mufh  force  ami  no  little  harmony  of  versification. 
With  Simonides,  as  with  .Vrchilochus,  the  iambic  is  still  the 
vehicle  of  bitter  satire,  interchanging  with  melancholy,  but  in 
Simonides  the  satire  is  rather  general  than  individtial.  His 
"  Pedigtec  of  Women  "  may  have  been  suggested  by  the  beast 
fable,  as  we  fmd  it  in  Hesiod  and  Archilochus.  and  as  it  recurs  a 
centur>'  later  in  Pbocylldes;  it  is  clear  at  least  that  Simonides 
knew  the  works  of  the  former.  Simonides  dc-rivcs  the  dirty 
WVBHHi  bom  a  hog,  the  cunning  from  a  fox,  tbe  fusqr  fmoi  a 
dof,  the  apathetic  from  earth,  the  capridima  from  sea-water, 
the  stubborn  from  an  aaa,  the  IncowthMnt  from  a  weasel,  the 
proud  from  a  Ui^b-lned  man,  the  wont  ant  u^ieot  from  an  ape, 
and  the  good  woman  from  a  bee.  The  rmwindrr  of  the  poem 
(96-118)  is  undoubtedly  spurious.  There  is  much  beauty  and 
feeling  in  Simonidcs's  description  of  the  good  woman. 

See  Fragmenta  in  T.  Bergk,  Poeiae  lyrici  Gratci;  aepanite 
editions  by  F.  T.  Welcker  (1835).  and  especially  by  P.  Malusa  09<»). 
with  exhaustive  introduction,  bibliography  and  commentary. 

SIMONIDES  OF  CB08  (f.  556-4(50  b.c).  Creek  lyric  fwcl, 
',va^  l:orn  at  lulls  in  the  island  of  C'.m;i.  I-liir;ni;  his  >'OUth  he 
taught  [loclry  and  music  in  his  native  isl.iiiil,  and  coniposod 
paeans  for  the  festivals  of  .\pollo.  Finding  little  scope  for  his 
abilities  at  home,  he  went  to  live  at  .\thens.  at  the  court  of 
Hipparchus,  the  patron  of  literature.  After  the  sinir  le:  of 
Hipparchus  (514),  Simonides  withdrew  to  ThcssaJy,  where  he 
enjoy ei I  the  protection  and  i>atronaRc  of  the  Soopadae  and 
Aleuadae  (two  celebrated  Thfualisn  families).  An  interesting 
Mry  it  told  of  the  termination  of  hb  relations  with  the  Soopadae. 
On  a  certain  occasion  be  was  npvoadied  by  Soopas  for  having 
allotted  too  much  space  to  the  Dioecuri  in  an  ode  celefarating 
dH  victoiy  of  bis  patno  in  a  dMnioHaea.  Scopaa  refused  to  I 


pay  all  the  fee  and  told  Simonides  to  apply  to  the  Dioscuri  for 
the  remainder.  The  incident  took  place  at  a  banquet.  Sliortly 
afterwards,  Simonides  was  told  that  two  young  mm  wished  to 
speak  to  him;  after  he  had  left  the  banqueting  room,  the  roof 
fell  in  and  crashed  Soqpaa  and  his  guests  (Gceio,  Dt  or^cn, 
ii.  86).  There  seems  no  doubt  that  some  disaster  overtook  tbe 
Scopadae,  which  multcd  in  the  extinction  of  the  family.  After 
the  battle  of  Marathon  Simonides  rettirned  to  Athens,  but  soon 
left  for  Sicily  at  the  invitation  of  Hiero,  at  whose  cotui  be  spent 
the  res!  of  liid  life. 

His  reputation  as  a  man  of  learning  is  shown  by  the  tradition 
that  he  introduced  the  distinction  betwwn  the  hn\g  Li::d  iliorl 
vowels  (t,  tf.  o,  -J),  afterwards  adopted  in  the  Tonic  alph.abet 
which  came  into  general  use  diunng  the  archonship  o;  KuLli  ides 
(403).  He  was  also  the  inventor  of  a  system  of  mnemonics 
(Quintilian  xi.  2,  11).  So  imboimdcd  was  his  popularity  that 
he  was  a  power  even  in  the  political  world;  we  are  told  that  he 
reconciled  Thero  and  Hiero  on  the  eve  of  a  battle  between  their 
opposing  armies.  He  was  the  intimate  friend  of  Thcmiatodea 
and  Pausanias  the  Spartan,  and  fait  poems  on  the  war  of  Ubcmi* 
tion  against  Perria  no  doubt  gave  a  powerful  impulae  to  tha 
national  patriotism.  For  bit  pocmt  he  could  command  almost 
any  price:  later  writers,  tnm  Aifstophanca  onwiadt,  aiociua 
him  of  avarice,  probably  not  without  tome  leaaoa.  To  Hierolt 
queen,  who  asked  him  whether  it  waa  better  to  be  bom  rich  or  a 
genius,  he  replied  "  Rich,  for  genius  is  ever  found  at  the  gates 
of  the  rich."  Again,  when  someone  asked  him  to  ^vrite  a  lauda- 
tory poem  for  which  he  offered  profixsc  thanks,  but  no  money, 
Sinioniiies  replied  that  he  kept  two  collets,  one  for  thanks,  the 
other  for  money;  that,  when  he  openeii  them,  he  found  the 
former  cni],:y  and  useless,  and  thi-  lai-er  full. 

Of  his  VKiesry  we  pos-scs*  two  or  thntr  ^!)ort  ele,:ies  (Fr.  85  seems 
from  its  style  and  wrviiiratinn  to  U  lon^  to  Simoruijes  of  Aniurgos, 
or  at  least  not  to  be  the  work  of  our  poet),  several  epigrams  and 
about  ninety  fragments  of  Ivric  poetry.  The  epnmois  wiitlen  in 
the  usual  dialect  of  elegy,  Ionic  with  an  epic  colauriag,  were  in- 
temU^J  (Xirtlv  for  public  and  |>.irtlv  Tir  private  monuments.  There 
is  strength  and  sobliinity  in  llii  rinr.  ■•^iiti  .1  -nnplicity  that  is 
almost  statuesque,  and  a  complete  mastery-  over  the  rhythm  and 
forms  of  elegiac  expression.  Tiiosc  on  the  ncrocs  of  Marathon  and 
Thermopylae  are  the  most  celebrated.  In  the  private  epigrams 
there  is  more  warmth  of  colour  and  fet-line,  but  few  of  therti  rest  <m 
any  better  authority  than  that  nf  the  Palatine  antholci;^.  One 
intcrc^tins  and  umlnubtcdiy  genuine  epigram  of  this  class  is  upon 
Arcliediet'.  the  i:.iU(;hter  i,l  lliijpi.is  the  Peisistratid,  who,  "albeit 
her  father  and  husliaml  and  lircnlier  and  children  u'ere  all  prince*^ 
was  not  lifted  up  in  soul  to.pride."  The  lyric  fragments  vary  much 
in  character  and  length;  one  is  from  a  poem  on  Artemisium,  cele- 
brating those  who  fell  at  Thermopylae,  with  which  be  gained  the 
victory  over  .\csichylus;  another  is  an  ode  in  honour  of  Scopas 
(commented  on  in  Plato.  Protagoras,  33*?  b);  the  rr?t  art-  from  odes 
on  victors  in  the  ^ame-i,  hyimrchemes,  dirges,  hymns  to  the  ^ods 
and  other  varieties.  The  poem  on  Thermopylae  is  reverent  and 
sublime,  breathiiw  aa  exalted  patriotism  and  a'krfty  national  pride; 
the  others  are  fuliof  tender  pathos  and  deep  feoKng,  combined  with 
a  genial  woridlines^.  For  Simonides  requirvs  no  standard  of  lofty 
unswerving  rectitude,  "  It  is  hard,"  he  says  (Fr.  5).  "  to  become  a 
truly  good  man,  perfect  as  a  square  in  h.inds  ani\  feet  and  mind, 
fashioned  without  b)anu».  \\'li,;>.>.  i  r  i>  luil.  .md  n^'t  too  wicked, 
knowing  justice,  tbe  benefactor  of  cities,  is  a  sound  man.  I  for  one 
will  find  no  fault  with  Idai,  for  tha  mee  of  faals  is  infinite.  ...  I 
praise  and  love  all  men  who  do  00  sin  wilRngly ;  but  with  necetsity 
even  the  sods  do  not  contend."  Virtue,  he  tells  us  elsewhere  in 
language  that  recalls  Heniixl,  i^t  set  on  a  high  and  dinieuli  hill  (Fr.  jg); 
let  us  seek  after  pleasure,  for  "  all  thtngieome  to  one  dread  Charybdis, 
both  great  \-irtucs  and  wealth  "  (Fr  3^:  et  Sinninule-  1-  I'.ir  (roni 
being  a  hedonist;  his  morality,  no  less  than  his  art,  is  pervaded  by 
that  vitttK  for  wMch  Ceoa  was  i«90WMd-^ns«pwt»eor«tf4estniat. 
His  most  odebcated  fr^ment  is  a  dirge,  in  wfaldi  Danaf ,  ndryt 
with  the  infant  Perseus  on  the  sea  in  a  dark  and  stormy  night,  tates 
comfort  from  the  peaceful  slumber  of  her  babe.  SimonidM  here 
illustrates  his  own  s-iying  that  '  poetry'  is  vchmI  pjiinting,  as  (lainting 
is  sili  rit  piK-try."  Of  the  many  Englisih  tran--l,iti<ins  of  thi^^  poem, 
one  of  the  best  is  that  by  I.  A,  Symonds  in  StudUs  on  Ike  Greek 
Poets.  Frannts  in  T.  Bergk,  PoMw  ^yricf  Gnmii  etandanl 
edition  by  P.  G.  Schneidewin  (1835)  and  of  llw  liliMal  alone  by 
H.  L.  .Ahn-ns  (1853).  Other  authorities  are  (jvcn  fak  the adiamtlve 
treatise  of  E.  Ccsatl.  Simonide  di  Ceo  (1883);  aeeabo  W.  SdwOW. 
lie  Simonidis  Cet  meUci  setnume  (1906). 

SIMON*!  Vnra,  a  town  and  sUtioo  of  the  Biitisb  navy  in 
tha  Cape  pnvinc^  South  Alika,  in     is"  S.,  sS*  jo'     on  the 
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abans  of  Simon's  Bay,  an  inlet  on  the  west  side  of  False  Bay. 
It  is  -ji  m.  S.  ul'  Cii;>e  Town  by  rail  and  17  ni.  N.  of  Ca[K-  Point 
(the  Cape  of  Good  Hopt).  Apart  from  the  luival  station  ihc 
town  (pop.  1904,  6642)  is  an  educational  and  residctitiLi;  ccnirc. 
enjoying  an  excellent  climate  ■with  a  mean  minimum  lcni|XTaturc 
of  57°  and  a  mean  muimum  of  70°  F.  Owing  to  the  influence 
of  the  Mozambique  current  the  temperature  of  the  water  in  the 
bay  is  10°  to  12°  F.  higher  than  that  of  Table  Bay,  hence  Simon's 
ToimaiMiotlwriklaoesakMigtbeslNRsof  FaJae  Bay  ue  favourite 
batlinBnMtta.  TtieiiMaleiteblialioieatiiUieliMdquarten 
the  Eaat  India  and  Cape  Squadnw. 

In  1^00  the  yard  cox'crod  abiNit  13  acrea,  exclusive  of  the  victualline 
Mtabbahment  and  luivul  lio>T)i(aI,  and  wav  providfd  with  a  small 
OBinber,  slipways  fur  tifr[H.-^:ud-u;s  and  small  \i^s<l.-..  to^ictlicr  wiili 
various  dockyard  buiUiinjjs  stoiihou*^,  ci>al  xt<iri.-«,  <!vt.,  but  had 
DO  dry  dock  or  deep-water  wharf.  Under  the  Naval  Works  Loan 
Act  oi  1899  i^tSOOtOOO  was  provided  for  the  coiuitruction  of  ad- 
ditional docki  CMt  «i  the  original  naval  yard.  Hmm  works  were 
bepin  in  19OS  and  eonpfetcd  m  1910.  They  oooaist  of  B  tidal  basin 
28  acre*  in  extent,  with  a  <ippth  of  ft,  at  kiw-watCT  Spring  tides, 
enrlasctl  by  a  bri-akwatcr  <>n  the  fastcrn  and  northern  sides  and  a 
similar  projecting  arm  or  pier  on  the  west.  The  entrance  to  the 
basin  faces  north-wefterly,  and  i.«  300  ft.  in  width.  S  iitli  of  the 
basin  is  a  large  rcclaitncd  area  forming  the  site  of  the  nt:w  dockyard. 
Opening  from  the  basin  is  a  dry  dodc,  750  ft.  in  length  on  blocks, 
wmi  an  entrance  95  f I.  wide  and  having  30  ft.  over  the  mil  at  low* 
water  spring  tides.  The  foundation  stone  of  the  dr>'  dock  was  laid 
in  November  1906  by  the  carl  of  Sclbornc,  after  whom  it  is  nametl, 
and  the  dock  was.  opeiK-d  in  .November  1910  by  the  duke  of 
Connau^ht. 

The  Selburne  dock  can  be  subdivided  by  an  intermediate  caisson 
M  inch  a  manner  as  to  form  two  docks,  respectively  ^Btt  It.  and  MP  ft» 
ia  length,  or  470  ft.  and  350  ft.  in  length  on  binds,  at  bmv  oe  re- 

atufcd,  or  the  full  length  of  750  ft.  can  be  made  available.  The 
ock>'ard  buildings  include  extensive  shops  for  the  chief  engineer's 

and  chief  const  njctor's  departments,  the  pumping-engine  house, 
»-i  Tkir.s  sheds,  Sec,  while  ample  space  is  reserved  for  additional  d<x:ks 
and  buildings.  Berthina  accomnnodation  is  provided  in  ttic  basin 
akNwiidc  the  wheif  waus  which  surround  it.  The  walls  available 
for  uiis  purpose  have  a  total  length  of  2585  ft.  lineal,  are  constructed 
of  latctlacked  concrete  block  work,  with  an  available  depth  of  water 
of  ft.  at  low  water,  and  are  furnished  with  powerful  shear-legs 
ana  cranes  for  the  vjm>  of  vos.s(els  .alonRsidc.  Extensive  sheds  for  the 
Storage  of  coal  are  pr(j\-i<hil.  The  whole  of  the  dockyard  area 
(3J  acrex),  itiduding  the  encli/sini;;  breakwater  and  pier,  was  formed 
by  reclamation  from  the  sea ;  and  the  total  area  M  the  aev  lRliffca» 
including  the  tidal  basin,  is  63  acres. 

F.ilsc  Ray,  which  corTes|>onds  on  the  south  to  Table  Bay  on 
the  north  .side  of  Table  Mountain,  is  a  spacious  inlet  which  has 
an  average  depth  of  from  1 5  to  20  fathoms,  and  ia  completely 
abdtercd  on  all  rides  except  towards  the  south.  Here  a  whole 
fleet  of  tbe  ba^BU  Tendi  can  tide  at  udiMr.  Defenaive  woiks 
protect  tlie  entEuioe  to  the  bay. 

Stman*»  Town  dates  fram  ^  ckae  ol  tJie  17th  centuiy,  tbe 
tmm  and  bay  bchig  named  after  Simoo  van  der  Stell,  govenior 
of  the  Cape  in  1679-1699.  It  was  at  Simon's  Town  that  the 
first  British  landing  in  Cape  Colony  waa  nude  by  General  Sir 
James  Craig  in  1705.  About  1810  the  bay  was  selected  as  the 
base  for  the  South  African  s(]uadroi).  Table  Hay  bcii^g  abandoned 
for  that  purpose  in  con-seijiRiKe  of  i'.s  expostd  fiosition. 

SIMONY,  an  offence,  diliiiol  lu  li  w,  acainst  the  law  of  the 
church.  The  name  is  taken  from  Simon  Magus  (q.v.).  In  the 
osnon  law  the  word  beats  a  more  extended  meaning  than  in 
ffffC^«**  law.  "  Simony  according  to  the  canonists,"  says 
AyOffe  in  his  Parergon,  "  is  defined  to  be  a  deliberate  act  or  a 
pranediuted  will  and  desire  of  selling  such  things  aa  are  spiritual, 
or  of  oqrtUog  cunaMd  vnto  ipiiituals,  by  ^ving  something 
«f  n  ttnqwffil  natOM  fisr  tke  pavdwae  thereof;  or  in  other 
tcrais  it  is  defined  to  be  a  eemmutatfam  of  a  thing  spiritual  or 
aaaezcd  unto  spirituals  by  giving  something  that  is  temponL" 
An  example  of  the  offence  occurs  as  early  as  the  3rd  centnry 
in  the  purchase  of  the  bisliopric  of  Carthage  by  a  wealthy  m.ttron 
for  hur  servant,  if  the  note  to  Ciibbon  (vol.  ii.  p,  457)  is  to  be 
believed.  Die  offence  was  prohibited  by  many  councils.  Ixith 
in  the  East  and  in  the  West,  from  the  4th  century  onwards.  In 
the  Corpus  juris  canonici  the  Decretum  (pt.  ii.  cause  j.  quest. 
3)  and  tbe  Decretals  (bk.  v.  tit.  .1)  deal  with  the  subject.  The 
offender,  whether  timoniacus  (one  who  had  bought  his  orders) 
«v  nmoiuttu  fnmahu  (one  who  bad  bought  his  pramoUon), 


was  liable  to  deprivation  of  his  benefice  and  deposition  from 
mdiTs  ;f  a  secular  priest, — to  conlinemcnt  in  a  stricter  monastery 
if  a  rcgidar.  No  aistinction  seems  to  have  been  drawn  between 
•At  wile  of  an  immediate  and  of  a  reversionary  interest.  The 
innocent  n'mottioce  prontotus  was,  apart  from  dispensation, 
liable  to  the  same  penalties  as  thoiigh  he  were  guilty.  Certain 
matters  were  stmoBiacal  by  tbe  canon  law  which  would  not  be  so 
regarded  in  Engiidi  law,  «,g.  tks  aak  of  &bm,  tbe  taldng  of  • 
feefairconfearion,abaolutfc»,nugriafB  or  balBl,the  ciwictahnciit 
of  one  in  mortal  dn  or  the  leooBdlement  of  an  irapenftent  for 
the  sake  of  gain,  and  the  doing  hom.igc  for  spiriniiIJiits 
grave  was  the  crime  of  simony  considered  that  even  iidainous 
persons  covild  accuse  of  it.  English  provincial  .and  legatine 
con.siitutions  continually  assailed  simony.  Thus  one  of  the 
heads  in  Lyndcwode  (bk.  v.)  ia,  "  Xe  quis  ccclcsiam  nomine 
dot.olitatis  transferat  vel  pro  praesentatione  ahquid  accipiat." 
In  spite  of  all  the  provisions  of  the  canon  law  it  is  well  established 
that  simony  was  deeply  rooted  in  the  medieval  church.  Dante 
places  persons  guilty  of  aimnqr  In  the  third  bolfbof  tlie  cj|^ 
circle  of  the  Inferno:— 

"O  Simon  mago,  O  miscri  seguaci, 

Che  le  ci>^  <li  Dio  che  di  liotitate 
Dcono  <  >i-<r  sikisc,  voi  rapa(  i 

Per  oro  e  per  argcnto  adulterate." — InJ.  xLx.  I. 

The  popes  themselves  were  notorious  offenders.  In  the  canto 
just  dted  Pope  Nicbolaa  UL  ia  made  hy  the  poet  the  mouthr 
piece  of  the  aiimiiiaica.  He  ia  aappoaed  to  miatiihe  tf»  poet  far 
Bonifaoe  VUL,  «dioae  rinwiiia«nl  pnctkea,  as  well  as  thoae  of 
Clement  V.,  are  again  aDuded  to  in  Far.  xxx.  147.  At  a  later 
period  there  was  an  open  and  continuous  sale  of  spiritual  ofTices 
by  the  Roman  curia  which  contemporary  writers  attacked  in 
the  spirit  of  Dante.  A peiqwinade  agdnit  AkiMuidrr  VI.  begins 
with  the  lines — 

"  Vcndit  .fVlcxander  riavcs,  aliari.i,  (  hri^tum. 
Emcrat  illc  prius;  >°t:ndcrc  jure  potest." 

Machiavclli  calls  luxury,  simony  and  cruelty  the  three  dear 
friends  and  handmaids  of  the  same  pope.'  The  colloquy  of 
Erasmus  De  saccrdcliis  caplattdis  beus  witneaa  to  the  sams 
state  of  thiflflk  And,  beat  proof  of  all,  numerous  dodaioas  as 
to  what  is  or  b  not  afnoniy  an  to  Im  fbond  in  the  reported 
dcdaionsof  the  Konsn  rota.*  That  part  of  the  papal  itvcnue 
whidi  oooaiBtcd  of  fintofroits  (^miliat  or  a««afci)  and  tenths 
(decimcr)  must  have  been  theoretically  simoniacal  in  its  origin. 
In  England  this  revenue  was  annexed  to  the  crown  by  Henry 
VIII.  and  restored  to  the  dmidi  by  Queen  Anne  (Me QoisH 
Anne's  Bounty). 

For  thr  luirivjws  of  EngBsh  law  dmony  is  defined  fay^Bladolone 
as  the  corru  pt  prcscntatkin  of  anyperson  to  an  ecclesiastical  bencfiee 
for  money,  gift  1  r  n  wanl.  The  offence  is  one  of  purely  cccleiiiastical 
cognizance,  and  ni>t  punishable  by  the  criminal  law.  The  penalty 
is  forfeiture  bv  the  olft  iultr  of  any  advantage  from  the  simoniacal 
transactimi,  of  hi<  patnuiage  by  the  patron,  of  his  bet»eficc  by  the 
presentee;  and  now  by  the  Ik-ncficcs  Act  1893,  a  person  euilty  of 
simony  is  guilty  of  an  offence  for  which  he  may  be  proceeded  against 
u  nder  the  Clergy  Discipline  .\ct  1892.  An  hinoccnt  clerk  is  under  no  dis- 
ability,  as  he  might  be  by  the  canon  law.  Simony  may  be  committed 
in  three  ways — in  pcwmotion  to  orders,  in  presentation  to  a  bcncSce, 
and  in  rc'siun-ition  of  a  benefice.  The  common  law  (with  which  tlie 
canon  law  is  incorixmited,  as  far  as  it  iv  rimirary  to  the  common 
or  statute  law  or  the  prerogative  of  the  1  niusw  h.i.s  been  considerably 
moiJifie«J  bv  statute.  Where  no  statute  applies  to  the  case,  the 
doctrines  of  the  canon  law  may  still  be  of  authority.  Both  Edw-ard 
VI.  and  Elisabeth  promulgated  adveitisementa  against  simony. 
The  Act  of  31  Eliz.  c.  6  waa  intended  to  reach  the  oomipt  patron  as 
well  as  the  corrupt  clerk,  the  ecclesiastical  censures  apart  from  the 
statute  not  extending  to  the  case  of  a  patron.  The  first  iiart  of  the 
act  deals  with  the  penalties  for  election  or  n-^i^tMtion  ol^  officers  of 
churches,  CiilUges,  «cliix>l»,  hospitals,  haii-  an<i  sixieties  fw  rewanl. 
The  second  part  of  the  act  provide*  that  it  any  person  or  persons, 
bodies  politic  and  corpocete,  for  any  sum  of  money,  lewaid,  gjUt, 
profit  or  benefit,  directly  or  indiiecny,  or  lor  or  by  reason  of  aw 
promise,  agreement,  grant,  bond,  covenant  or  other  asnuranecs.  of 
or  for  any  sum  of  money,  &c,  directly  or  indirectly  present  or  collate 
any  ptraon  to  any  benefice  with  cure  of  souls,  dignity,  prebend  or 
living  ecdesjastfcal,  or  give  or  beatow  the  sane  liar  or  in  respect  of 

'  5)cc  Roscoc,  Life  of  Leo  X.,  vol.  i.  p.  463. 

'  Comjiare  the  fine  distinctions  drawn  bv  the  casuistsaad  attaciDed 
by  Pascal  in  the  twelfth  of  the  Pmitum  Ltlttn. 
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simnny  ili.ili  n>n  Ijc  alleged  or  i>K-arJcd  to  tlic  nrfjuilii  c  of  any  (ithcr 
patrnn  innocent  of  simony,  or  of  his  rlcrk  by  nim  prtjH-ntid,  unli 


any  such  corrupt  rauso  or  CBIUidwation,  every  surh  presentation, 
riillation,  Rift  ami  Ix-stowing,  and  every  admi'.sidn,  ir.^l  i!  iit  :i>n 
irni-Nliturc  and  indurTion  ^'r..i\[  ]>•:  \i'iiJ,  frustrate  and  i  ■[  tp'Tx 
effect  in  law;  and  it  shall  t>c  lawful  for  the  queen  to  preient,  c<ilUle 
unto,  or  ghw  and  bmam  «vcfy  Mch  benefice,  dignhy,  pnbend  and 
living  eoclemitkal  for  tbat  one  time  or  turn  only;  and  aU  and 
ex-ery  perron  or  persons,  bodies  politic  and  rorporato,  that  thall  nve 
or  take  any  such  sum  of  money,  &c..  direct  !>•  or  indirectly,  or  that 
shall  take  or  make  any  «uch  promise,  &c.,  shall  forfeit  ano  low  the 
'  d<mt>le  value  of  one  year's  profit  of  every  such  l>eneficc.  &c.,  and  the 
person  so  corruptly  taking,  pracurins,  seeking  or  accepting  any 
Mich  benciioe,  toL,  rial!  teadjudndaunbled  penon  in  law  to  have 
or  enjoy  the  niM  btatlee,  Se.  Mlidiiiait,  imtitution.  inttallation 
or  induction  of  aoypcfWB  to  ■  bwwficei  9k.,  for  any  ram  of  ntoney, 
Ac.,  rendera  the  amndcr  liable  to  the  penaltv  already  mentioned. 
But  in  tht»caiie  the  presentation  reverts  to  tne  patron  and  not  to 
the  rniwn.  The  penally  for  rorrupt  rf".ij;nini|{  or  eitchan,;iii^  of 
benefiee  with  cure  of  souls  is  that  the  giver  as  well  as  the  taker  shall 
lose  double  the  value  ol  the  sum  so  ip^'en  or  taken,  half  the  mm  to 
go  to  the  crown  and  half  to  a  common  inionner.  The  penalty  for 
taldag  aMMlir*  fot  to  Mocure  ocdinatian  or  to  fiwe  onfers  or  licence 
to  pieach  It  a  me  of  £(o;  the  party  m  comqiny  ordaine^l  forfeits 
£io:  acceptance  of  any  iK'nefice  «"ithin  seven  years  after  such 
ci>rrn))t  i-nterinR  into  the  mini^irv'  make-,  s.n  li  iK-nehre  merely  void 
and  the  [latron  may  present  as  on  a  vacuncv;  the  {x^nalties  arc 
divided  as  in  the  last  case.  The  act  is  cumulative  only,  and  docs 
not  take  away  or  restrain  any  punishment  prescrilH-d  by  ecclesiastical 
law.  The  Act  of  I  Will.  &  Nl.  i.e.  1 6,  guarda  the  rights  of 
ati  innocent  successor  in  ccnain  cases.  It  enacts  that  after  the 
death  of  a  jn'r^ton  ^iInoniacally  presented  the  offence  or  contract  of 

'  he  pre 
by  nin 

the  person  simoniac  or  sinn>niai -ilK  .<  iiied  wa-s  convii  le<l  of  such 
offence  at  common  law  or  in  Mime  ettk-.iastical  court  in  the  lifetime 
of  the  pcnoa  simoniac  or  simoni.ically  pre^^nled.  The  act  also 
dechuw  the  validity  of  leases  made  by  a  jiimoninc  or  simoniacally- 
prewmed  person,  if  AonayW?  and  for  valuable  consideration  to  a  lessee 
Ignorant  of  the  wmony.  Hythe  Simony  Act  1713  if  any  (lerson  shall 
for  money,  reward.  Kxh,  profit  or  a(lvant.i','<-.  or  Tor  any  promise, 
agreement,  grant,  boml.  c.i\enant,  or  olhir  assurance  for  any 
money,  &c.,  take,  procure  or  accept  the  next  avoidance  of  or  pre- 
■anatiaii  to  any  benefice,  dknicy.  pcebend  or  living  eoclaaiaatical, 
and  fhal  M  feeenUd  or  conated  theicuiion,  nich  preaentatiba  or 
fiaOa6on aad every  admi»9ii>n.  institution,  investiture  and  induction 
upon  the  ■ame  snail  l>e  utterly  void:  and  such  agreement  shall  he 
deemed  a  simoni.ical  contr.\ct,  and  the  queen  may  present  for  that 
one  turn  onU  ;  am!  t.li<'  jx  r'.on  so  romijitly  taking,  &c.,  shall  be 
adjudged  disabled  to  have  and  enjoy  the  same  txinefice,  &c.,  and 
shall  be  subject  to  any  puniahmnt  limited  by  ecrleihatlril  law. 
The  EoclesHstkal  Commiadonert  Act  i  42.  proviJes  that  no 
tptfltual  person  may  sell  or  assign  .my  patronaijc  or  present.ition 
bdongine  to  him  by  virtue  of  .inv  <li:;nitv  fir  soiniual  olHce  held  by 
him:  sucTi  sale  or  assicnment  is  null  nntl  void.  This  selection  has 
Ikimi  i-onsin:iiI  to  i.ike  aw.iy  the  old  archbishop's  "o|itiijri,  "  iC 
the  right  to  preM;nl  to  .1  benefice  in  a  newly  appointed  bishop's 
patronage  at  the  option  of  the  archbishop.  By  canon  fo  of  the 
canons  of  1603  an  naih  against  sinuvny  was  to  be  adaunutered  to 
every  person  admitted  to  any  spiritual  or  CCEkliaatiQll  function, 
dignity  or  benefice.  By  the  Clerical  Subseriptlon  Aet  iMS  a  de- 
claration was  substituted  for  the  oaih.  and  a  new  canon  incorjwrating 
thi-  ."ilieration  was  ratified  by  tlic  crown  in  iNdd.  Hy  the  canon  law 
all  resignation  Iwnds  were  simoniacal,  and  in  1836  the  Hou^te  of 
Lords  held  that  all  resignation  bonds,  general  or  special,  were 
illegal.  Special  bonds  have  since,  however,  been  to  a  limited  extent 
aanctiuned  by  law.  The  Clerical  Rwimarinn  Bonda  Act  iSjS  makes 
a  wTitten  promise  to  resign  vaM  if  made  In  tavour  of  some 
particular  nominee  or  one  of  twxi  nominees,  suhjert  to  the 
conditions  that,  where  ilierc  are  two  ti'iminec.s,  each  of  them 
must  lie  either  by  blixxJ  or  marriate  an  uncle,  son,  grandson, 
lirother.  nephew  or  Kr-md-ncphcw  of  the  patron,  that  the  wriiinK 
be  deposited  with  the  registrar  _  of  the  diocei*  open  to  public 
inspection,  and  that  the  n»ignation  be  followed  by  presentation 
within  six  months  of  the  person  for  whose  l>enefit  the  iKind  is 
made.  The  Fk-nefircs  Act  1898  substitutes  and  niaWrs  oblii;al'ir\' 
on  ex'ery  pcrsim  about  to  lie  instituted  to  a  Ix-ncluc  a  ^iIl'.]ller 
and  more  strini;ent  form  of  rieelaration  against  ^imony.  'The 
d<-<l.ir.iM  III  i-  t  I  ih(  <.-'Art  T  th.u  the  clergyman  has  not  received 
the  presentation  in  con-sideration  of  any  sum  of  money,  reward,  cifi, 
profit  or  benefit  diiectiy  or  indirectly  given  or  promised  by  him 
or  any  one  for  lUm  to  any  one:  that  ne  has  not  made  any  promise 
of  resignation  other  than  that  allowed  b>'  the  Clerical  Reugnation 
Bonds  Act  1828;  that  he  has  not  for  any  mone>'  or  benefit  procured 
the  avoidance  of  the  benefice;  and  that  he  has  not  Iwn  party  to  any 
ajreement  invalidated  by  sec-.  3  sub  •<•^^  ,\  iff  ihi-  ait  wS-.i..li  in\,i!i<late5 
any  agreement  for  the  exercise  of  a  right  of  patronage  in  favour  or 
on  the  nomination  of  any  particular  penoo,  afld  aiqr  agpacncot  on 
the  trenifer  of  a  rii;ht  of  patronage  (a)  for  the  retfaailer  of  tiM  right , 
or  (U  Ibr  poatponing  payment  of  any  part  of  the  consideration  for 
tianrfw  until  a  vacancy  or  for  more  than  three  months,  or  (r) 
Cor  paycBt  of  intooit  until  a  vacancy  or  lor  mm  than  tluae 


f  (d)  for  any  payment  in  respect  of  the  date  at  which  a 
racancy  occurs,  or  [t)  for  the  resikination  of  a  Iwnelice  in  favour 
of  any  person.  Cases  of  simony  have  come  before  the  courts  in 
which  clerg)'  of  the  highest  rank  have  been  implicated.  In  1695. 
in  the  case  of  Luey  v.  Tlu  Btthtp  iff  51  Datii's,  tba  tmhop  «m 
deprived  for  simony.  The  queen's  bench  refuted  a  proUoblon 
(i  Lord  Raymond's  Rep.  447).^  In  1841  the  dean  of  York  was 
deprived  by  the  archbishop  lor  simony,  but  in  this  case  the  queen's 
bench  granted  a  prohibition  on  the  ground  of  informality  m  the 
proceedings  (In  Rf  the  Dean  of  York,  2  B  R.  1).  The  general  result 
of  the  law  prcWous  to  the  Bcnchccs  Act  1 H93,  as  gathered  from  the 
statutes  and  decisions,  may  be  exhibited  as  follows:  (1)  it  was  not 
simony  for  a  layman  or  spiritual  person  not  purchasing  for  htmseU 
to  purchase,  while  the  church  was  lull,  as  advowson  or  next  pmcata- 
tion.  however  immediate  the  prospect  of  a  vacancy:  (2)  it  was  not 
simony  for  a  spiritual  person  to  purchase  for  himsi-U  a  life  or  any 
prcatcr  estate  m  .i:>  .uivowscin,  and  topreser.i  lucii-cH  tlu  reto;  (j) 
It  was  nut  simony  to  exchange  benefices  under  an  .iKrcenictit  that  no 
payment  was  to  be  made  for  dilapidations  on  either  side;  (4)  it 
was  not  simony  to  make  cer(.iin  assignments  of  patronage  under  the 
Chuich  BuiMingand  New  l  ari  hcsActa(9A  l«  Vicbc  88. 32  &  3j( 
Vict.  c.  (s)  it  was  ^'..u,,-..-,  ioraaypenon  to pwdiaae  the  next 
presentation  while  the  church  was  vacant;  (61  it  was  simony  for  a 
sjtiritual  iierson  to  puirhascfor  himsilf  ilu  next  pre-j-nlaiion,  thouk,h 
the  church  be  full;  (7)  it  w.131  simuny  lor  any  jK'rson  to  purchase  the 
next  pteecntatioa,  or  in  the  case  of  purchascnf  an  advowson  the  next 
presentation  by  tlie  purchaser  would  l>e  simoniacal  if  there  was 
any  arrangement  forcaoiiac a  vacancy  to  be  made;  tit)  it  waawnony 
for  the  purchaser  of  an  aovowson  while  the  cJiuroi  waa  vacant  to 
present  on  the  ne«  present ar ic >n ;  fq)  it  was  simony  to  exchange 
oilicr»i>e  than  simfAii  ilrr ;  no  corn]iens;ition  in  money  might  lie 
made  to  the  ix.'rson  receiving  the  less  valuable  lienefic^.  The  law 
on  the  subject  of  simony  was  Iomk  regarded  as  un5atisfactor>-  by  thc 
authorities  of  the  church.  In  i)<79  a  royal  commission  rcporii'd  on 
the  bw  and  existing  practice  as  to  the  sale,  exchange  and  resignatioa 
of  benefices.  Many  endeavours  were  made_  in  pariiament  to  give 
effect  to  the  recommendations  of  the  commission,  nut  it  was  not  until 
iSgSthat  any  imixmant change  w.i.s  made  in  the  hiw  .  'I'lie  Benefices 
Act  of  that  year  ab-«ilutelv  iiiv .!ll<l,ites  any  transfer  of  a  right  of 
patroriii:<e  unles'i  ,1,  it  is  reijistcrc*!  in  the  diocesan  rcgi.stry,  (A) 
unless  more  than  twelve  month:,  have  elapsed  since  the  last  in- 
stitution or  admission  to  the  benefice,  and  {f)  unlcas  "  it  tiansien 
the  uhole  interest  of  the  transferor  in  the  right  "  with  certain  re- 
scrA-ations:  in  other  words,  the  .let  abolished  the  sale  of  next 
prcscntaiions,  but  it  exjiressly  reserved  from  its  operation  (o)  a 
tninsmission  on  marriage,  death  or  lunkruptcy  <ir  otherwise  by 
operation  of  law,  or  i.ti}  .1  it.invfei  on  the  appointment  of  a  new 
trustee  where  no  beneficial  interest  passes.  It  also  substituted 
aaotherfomof  decbration  for  that  loquind  mder  tha  Clerical 
Subacriptton  Act  1865  (see  above),  tt  aboKsiieil  the  nie  by  auctkM 
of  an  advowson  in  gross,  and  empowered  a  bishop  to  refuse  to  in* 
stitutc  or  adroit  a  presentee  to  a  benefice  on  a  number  of  specifiied 
grosmils:  among  others,  on  the  ground  of  possible  comipt  pre- 
^y■n!.ltion  thrn.igh  a  year  not  having  el.ipsed  siii<e  the  last  transfer 
of  the  ri;,'ht  of  |ialroiiage,  and  constituted  a  new  court  to  hear 
apiH'.ib  against  a  bishop's  refusal  to  institute.  This  court  consists 
of  a  j.idge  of  the  Supreme  Court,  who  shall  decide  all  qucstiiMis  of 
law  and  of  fact,  and  of  the  an  hbishop,  who  gives  judgment. 

In  Scotland  simony  is  an  offence  luth  by  civil  and  eccleriaitlcal 
law.  The  rules  are  generally  those  of  the  canon  law.  There  are 
few  decisioiu  of  Ss  ottish  courts  on  the  subject.  By  the  .Xci  of  1584. 
c.  5,  ministers,  readers  and  others  guilty  of  siniony  provided  to 
benefices  were  to  be  deprived.  An  Act  of  Assembly  oi  1753  declares 
pactions  simoniacal  whereby  a  minister  or  probationer  before 
prcH-ntation  and  as  3  means  of  obtaining  it  baigliaa  not  to  laiM  ft 
pnKti..s  of  augmeniation  of  stipend  or  demand rcparatkm or cfliarge* 
mem  of  his  manse  or  yiebc  after  induction 

SIMOOM,  or  S.vMi'M,  the  name  usually  given  in  Algeria,  Syrift 
and  Arabia  to  dust  and  sand-ladco  diMil  winili  of  the  lilOOOO 
type.  See  Sirocco  and  Khamsin. 

SIMPLICIUS,  pope  from  468  to  483.  During  his  pontificato 
the  Western  Empire  was  overthrown,  and  Italy  paned  into 
the  h.inds  of  the  barbarian  king  Odoacer.  la  the  East,  the 
usurpation  of  Baailiicua  (47S-476)»  who  auppoKted  the 
phycltee,  gave  rite  to  Biaay  wrlfiaatfcil  tronfalHi,  whldi  ^ 
a  source  of  grave  anxiety  to  the  pope.  The  empcior  Zeno, 
who  had  procured  the  banishment  of  Basilisctis,  endeivourcd 
to  compound  with  the  monophj-sitc  party;  and  the  bishop  of 
Constantinople,  wl-.o  had  iircviously  fought  on  the  pope's  side 
for  the  council  <if  l  lialcedon,  abandoned  .^:mplicius  and  sub- 
scribed to  the  /(( ?M/.'i .:^^!,  ihc  conciliatory'  document  promulgated 
in  48J  by  the  cr.ipcru:.  Simjilicius  died  on  the  3nd  flf  Ifaich 
483,  but  without  settling  ihc  monophy.site  question. 

SIMPUCIUiL  *  native  of  Cilicia,  a  disciple  of  .Xmmonius  and 
of  Danuttdtts,  wtt  om  of  the  last  of  the  Neopiatoniats.  When, 


Digitized  by  Google 


SIMPLON  PASS— SIMPSON,  T. 


135 


in  AJ).  520.  the  ichool  of  philosophy  at  Athens  was  disendowed 
aadthe  teaching  of  philo5<iphy  forbidden,  the  scholars  Damascius, 
Simplicius,  Prisfianus  and  four  others  resolved  in  531  or  S3J  to 
seek  the  protcttion  of  Chosrocs,  lung  of  Persia,  but,  though 
they  received  a  hearty  welcome,  they  found  themselves  unable 
to  cadute  a  continued  residence  amongst  barbarians.  Befora 
tspojrwn  bad  elapsed  they  returned  to  Greece,  Choames,  in  his 
tfiaity  of  peace  concluded  with  Jiudnian  bi  SSS*  aprady 
iff|imln«tii£  tint  thff  Mven  pUloMpkcn  jimiiM  bo  BlIoTCd  "  to 
ittURi  to  thefr  own  homes.  Mid  to  Ewe  heacefarwmrd  in  the 
enjo>*ment  of  liberty  of  conscience  "  (Agathias  iL  30, 31).  After 
his  return  from  Persia  Simplidus  wrote  commentaries  upon 
Aristotle's  Dt  ioi!'.),  Physicc.  De  animii  and  Cattgoriae.  whirh, 
with  a  comnientan,'  upon  the  Eruhiridion  of  Epirtctus,  have 
survived.  Simplicius  is  not  an  originaj  thinker,  but  hi':  n-marks 
are  thoughtful  and  intelligent  and  his  learning  is  prodigious. 
To  the  student  of  Greek  philosophy  his  commentaries  arc  in- 
valuable, as  th^  contain  maqy  fragments  of  the  older  philo- 
tophen  M  ncil  M  of  Ui  luMdliit*  pvedeoMMn.  (See  Nbo- 

nAZOMBK.) 

See  |.  A.  Fsbrictus.  BViMkna Oneca,  ix.  539  «eq . ,  who  praises  very 
highly  SLmplicius's  commentary  on  the  Ett^ridion ;  Ch .  A.  Brandis  s 
anirle  in  Smith's  DUi.  of  Greek  and  Roman  Bwtrapky;  E.  Zclkr, 
D.  Phil.  d.  Gr.  III.  ii.  851  ncq.,  abrj  Ch.  A.  Brandm,  "  Cber  d. 
ericch.  Auslcgcr  d.  Aristot.  Organons,  "  in  Abh.  Bert.  Akad.  (1833); 
C.  G.  Zumpt,  "Ober  d.  Beitand  d.  phil.  Scbulen  in  Athcn," 
ifaJd.  Chainat,  Buloin  4»  la  ^syhslifit  iu  Qm»,  v.  357; 

ZahllUA,  INsPAmift  in  S. 

SIMPLON  PASS,  apiMOVer  the  Alps.  Xot  known  early  save 
as  a  purely  local  route,  the  Simploii  I'as.^  robc  iiilo  iiii[xjrtance 
when  Napoleon  caused  the  carriuxe  road  to  be  built  across  it 
between  1800  and  1807,  though  it  suffered  a  new  eclipse  on  the 
opening  of  theMoiu  Cenis(  1-871)  and  St  Ciottbard  railways(iS8j). 
The  Simplon  tunnel  was  opened  in  1006.  The  pass  proper 
Starts  from  Brieg  (Swiss  canton  of  the  Valais),  which  is  in  the 
upper  Rhtoe  valley  and  90^  m.  by  rail  from  Ijinsanne,  past  St 
Maurice  and  Sion.  From  Bricg  it  is  about  14  m.  up  to  the  pass 
(459aft.),ckaetowliidiistlwlioqiice(fint  mewtfcmod  in  1135) 
inthediuseof  AostJoCaaoiisftomtbeGnntStBananL  The 
road  descends  post  the  Swiss  vilbfo  of  Sliimbw,  and  passes 
through  the  wonderful  rode  defile  of  Goodo  before  entering 
ItaJ\-  at  Iselle  (28  tr..  from  Brieg).  Here  the  road  joins  the 
railway  line  ihrouKh  the  tunnel,  which  is  12^  m.  in  length,  and 
3313  ft.  high,  being  thus  both  the  longest  and  the  lowest  tunnel 
through  the  .\lf)s.  From  Iselle  it  is  about  1 1  m.  by  rail  to  Domo 
d'Ossola.  whence  the  Toce  or  Tos:i  valliy  is  followeiS  to  thr 
Lago  Maggiore  (33  m«).  The  new  line  runs  along  the  W. 
ahon  of  the  Lap>  Magghm  put  B»V«ao,  Siresa  and  Arona, 
and  so  on  to  MiUn.  (W.  A.  B.  C.) 

SIMPSON.  SIR  JUm  YOUNG  (1811-1870),  Scottish 
pbyaidaa,  «m  bois  at  Bathgalo,  HnHthgow,  ScwtliuKl,  on  the 
fth  of  Jvm  tlu.  Bii  ftlkcr  mw  a  baker  bi  that  torn,  ud 
Jaaci  KM  tk»  ynniMt  of  a  hnify  of  imB.  At  tho  aie  of 
fourteen  be  entmd  the  university  of  EdinboTKb  as  a  student  in 
the  arts  classes.  Two  years  later  he  began  his  medical  studies. 
At  the  age  of  nineteen  he  obtained  the  licence  of  the  College  of 
Surgeons,  and  two  years  ;iitcrw.-irds  took  the  degree  of  doctor 
of  medicine.  Dr  John  Thomson  (1765-1S46),  who  then  occupied 
the  chair  of  pathnlogy  in  the  univer^uly .  imprcssctl  with  Simpson's 
graduation  thesis,  "  On  Death  from  Inilammalion,"  offered 
him  his  assistantship.  The  offer  was  accepted,  and  during 
the  session  1837-1838  he  acted  as  interim  lecturer  on  pathology 
during  the  illnaw  of  the  pwl— or.  The  following  winter  he 
ddivoed  bis  liiit  coono  of  leetniea  on  obstetric  mediGino  in  the 
rwnwadmkal  icbobL  In  Febniaiy  it^o  he  «aa  dactod  to 
the  pnfaaaiddp  of  mednm  and  midwiieiy  bi  ^  ualmsity. 
Toinrds  the  end  of  1846  be  was  present  at  aa  operation  per- 
formed by  Robert  Liston  on  a  patient  rcndcrc<l  unconscious  by 
the  inhalation  of  sulphuric  ether.  The  success  of  the  proceeding 
was  so  marked  that  Simpson  immediately  began  to  tisc  it  in 
midwifery  practice.  He  continuctl,  however,  to  search  for  other 
substances  haNing  similar  cffrets,  and  in  March  1847  he  read 
a  paper  on  chloroform  to  the  Medico-Chinugical  Society  oi 


Edinburgh,  in  which  he  fully  detailed  the  history  of  the  use  of 
anaesthetics  from  the  eArliest  times,  but  especially  dwelt  upon 
the  advantages  of  chloroform  over  ether.  He  advocated  its  use, 
not  only  for  the  prevention  of  pain  in  surgical  operations,  but 
also  for  the  relief  of  pain  in  obstetrical  practice,  and  bis  ua- 
compromising  advocacy  of  its  use  in  the  huter  class  of  CMSa 
gave  rise  to  one  of  the  angriest  and  moat  wkiespiead  contio- 
veiriaa  of  the  thne.  la  1847  b»  was  appointad  a  pftyndaa  to 
the  queea  la  Scothnd.  fit  t8s9  bo  advocated  the  use  of  acu- 
preaniie  in  place  of  Ugaturea  for  arresting  the  bleeding  of 
cut  arteries,  but  of  more  importance  were  his  improvements 
in  the  methods  of  gynaecological  diagnosis  and  obstetrics.  His 
contributions  to  the  literature  of  his  pri jfc^sii  n  were  very  numer- 
ous, embracing  OhsklrU  Memoirs  iir.d  LonlrilHilwns  (2  vols.), 
Iloitu>rnp,:tliy.  .liiiprfssure,  Sdfdcd  Otntdricdi  Works,  A»- 
cicsthfiiii  ami  If Dspii.ilism  and  Clinical  Lnturts  on  the  IMseasts 
I'f  H'omi-ii.  He  also  took  .an  active  interest  in  archaeology,  and 
two  volumes  of  bis  Arcluuologic<il  Essays,  edited  by  Dr  J.  Stuart, 
were  published  at  Edinburgh  in  1873.  Simpson,  who  had  been 
created  a  baronet  in  1866,  died  in  Edinburgh  on  the  6th  of  May 
1870,  and  ma  accorded  a  pulilic  funeral;  his  statue  hi  bnoaa 
now  stands  in  West  Princes  Street  Gardens,  Edinburgh. 

See  John  Duiu,  Memoir  of  J.  Y.  Simpson  (1873);  E.  B.  Simpaoo, 
Sir  James  Simpson  (iSyOj ;  and  11.  L.  Gordon,  Sir  J.  Y.  Simpson  and 
Chloroform  U^*)7}- 

SIMFSON,  MATTHEW  (1811-1884),  American  bishop  of  the 
Methodift  Epiicopal  Chmcb,  «aa  beta  in  Cadia,  Oliio,  on  the 
3ist  of  June  iSti.  He  studied  aiafidna  fa  18130-1833  and 
began  to  practise,  and  in  1833  waa  Bconaed  aa  a  preacher  of  the 
Methodist  Episcopal  Chtu^h.  He  was  pastor  of  the  Liberty 
Street  Church  of  Pittsburg  in  1835,  and  of  a  church  at  Williams- 
port  (now  Moaoiigahela)  in  1S36.  In  1837  he  was  ordained  elder 
and  was  appointed  professor  of  natural  science  in  Allegheny 
College,  Meadville,  in  which  Maiiison  College  had  been  merged 
in  1833;  and  in  1838  be  was  elected  professor  and  immediately 
aflcrw.ards  president  of  the  newly  established  Indiana  Asbuiy 
(now  Dc  Pauw)  University,  Grecncastle,  Indiana,  to  which  he 
went  in  183Q;  this  position  he  held  until  1848.  He  was  editor 
of  the  Wetkm  Christkm  Aitoeale,  yriakb  he  oiade  a  atnof 
temperance  and  anti-siavaiy  ongaa,  torn  SI48  to  i^.  Hia«ti 
elected  a  bidiapfaiMqr  185*,  aadia  tSs;,  iritb  Dr  McOintock, 
visited  (Stcat  Britain  aa  a  ddegato  to  the  British  Wealeyan 
Conference,  and  travelled  in  the  Holy  Land.  He  was  an  intimate 
and  trusted  friend  of  President  Lincoln,  who  considered  his 
advice  of  great  value,  and  at  whose  grave  in  Springfield  he 
spoke  the  last  words.  He  addressed  the  Garfield  Memorial 
Meeting  at  Exeter  Hall.  London,  on  the  :4th  of  September  1881. 
He  died  on  the  i8th  of  June  18,^4  in  Philadelphia. 

He  published  A  Hundred  Years  of  Methodism  (1876):  a  Cyclopedia 
of  Methodism  (1878);  Lectures  on  Prtathing  (1879),  delivered  lifore 
the  Theological  Department  of  Yale  College;  and  a  volume  of  his 
Sermons  (1885)  was  edited  by  Geofse  R.  Crooks,  whose  Lijt  af 
Bislup  MoMkm  Simfton  (New  York,  1890)  should  be  ooasohad. 

tiimOlf.  THOMAS  (1710-1761),  English  mathematician, 

was  born  at  Market  Bosworth  ii.  Leicestershire  on  the  joth  of 
August  1 7 10.  His  father  was  a  stuff  weaver,  and,  intending 
to  bring  his  son  up  to  his  own  business,  took  little  care  of  the 
l>oy's  education,  ^'oung  Simpson  was  so  eager  for  knowledge 
that  he  neglected  his  we.i.ving.  .ami  in  consetjuenec  of  a  quarrel 
was  forced  to  leave  his  father's  house.  He  settled  for  a  short 
time  at  Nuneaton  at  the  house  of  a  Mrs  Su-infield,  whom  he 
afterwards  married,  where  he  met  a  pedlar  who  practised  fortune- 
telling.  Simpson  was  induced  to  cast  nativities  himself,  and  soon 
became  the  Oracle  o£  the  neighbourhood;  but  be  became  ooa- 
vinsed  td  the  impaatun  oi  aatndagy,  and  he  abandoned  tUa 
calling.  After  a,  Msidenoe  of  two  or  thiee  years  at  Derby,  where 
be  woriced  as  a  weaver  during  the  day  and  taught  pupils  in  the 
evenings,  he  went  to  London.  The  number  of  his  pupils  in- 
creased; his  abilities  became  more  widely  known;  and  he  was 
enabled  to  p,;bli.sh  l>y  sub-rription  his  Trciilisc  of  Fluxions  in 
1737.  This  trean.'v.-  aluiiir.drd  with  errors  of  the  press,  and 
contained  .v-vit.iI  t/nsi  unties  ;in:i  i](  f<-i  is  incidental  to  the 
autltor's  want  of  experience  and  the  disadvantages  under  wliicb 
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Nature  and  Laws  of  Ckance  (174Q);  Buoys  m  Several  Curious 
and  Useful  Subjects  in  Spectdathe  and  Mixed  Mathematicks 
(1740);  The  Doctrine  of  Annuitifi  and  Reversions  deduced  frotis 
General  and  Evident  Principles  (174^);  and  MaSheinatiLoi  Disserta- 
tions on  d  l'ijrrV(y  of  Physieal  ami  Analytictil  Subjects  (1743). 
Soon  afier  the  publication  of  his  Essitys  he  was  chosen  a  member 
of  the  Royal  Academy  at  Stockholm;  in  1743  he  was  appointed 
profeaaor  of  mathematics  in  the  Royal  Military  Academy  at 
Wo(^wich;  and  in  1745  he  was  admitted  a  fellow  of  the  Royal 
Society  of  Loodoo.  1a  174s  be  published  A  Treaiise  of  A^bra, 
witk  u  apfWOidiK  TinttflW"g  tbs  oonatiuction  of  geomttrical 
utMam,  ud  in  1747  tbe  EJememts  cf  Piane  Geometry.  The 
ifttter  book,  vnUke  many  otlien  iritli  tlie  nne  title,  b  not  an 
edition  of  Euclid's  Elemettts,  but  an  independent  titatise,  and 
tlie  solutions  of  problems  contained  in  it  (and  in  the  appendix 
to  the  Aliebra  as  well)  arc  in  Rrnrral  ('\i  '  t.  ;li ugly  ingenious. 
In  his  Trigonometry,  Fliuu-  and  Sphrri,  ,1!,  -^uh  lite  Construction 
and  Application  of  Logarithms,  whitl.  a;;|iLared  in  1748,  there 
is  a  tolerably  uniform  use  of  conlniciioiis  lor  the  words  sine, 
tangent,  8tC.,  Jirefixed  to  the  symbol  of  ihe  angle.  The  Divsnnc 
and  Application  of  Fluxions  (1750)  was  more  comprehensive 
than  his  earlier  work  on  the  same  subject  and  was  so  different 
that  be  wished  it  to  be  considered  as  a  new  book  and  not  as  a 
second  edition  of  the  former.  In  1752  appeared  Select  Exercises 
Jm  Yvm»%  Ffof/dmta  t»  &»  Malkematklu,  and  ia  1757  his 
MiutOaneoms  ZVocfr  m  Stm  Cmiout  aid  Ksry  JttlcrtKtMf 
StAjects  in  Mechanics,  Physical  Astronomy  mi  SftaiMit 
Mathematics,  the  last  and  perhaps  the  greatest  el alllm  voiks. 
From  the  year  17.^5  he  had  been  a  frequent  contributor  to  the 
Ladies'  Diary,  an  annual  publication  partly  devoted  to  the 
solution  of  mathematical  problems,  and  from  ivvj  till  1760 
inclusis'e  he  was  the  editor  of  it.  He  died  at  Market  Uosworth 
on  the  i4lh  of  May  1 761. 

See  Charle.*  Hutton,  MathemjU^  il  and  Phdoiolthical  Dictionary 
(I«I5). 

SIMROCK,  KARL  JOSEPH  u  So -'-1876),  German  poet  and 
man  of  letters,  was  born  on  the  jSih  of  August  180J  at  Bonn, 
where  his  father  was  a  music  publisher.  He  studied  law  at  the 
universities  ol  I'-ona  and  Berlin,  and  in  1823  entered  the  Prussian 
civil  service,  from  which  he  was  expelled  in  1830  for  writing  a 
poem  in  praise  of  the  French  July  revolution.  Afterwards 
he  was  admitted  as  lecturer  at  the  university  of  Bonn,  where 
in  i8jo  he  was  made  a  professor  of  Old  German  liteimture,  and 
in  wliidi  dty  be  died  on  tlie  18th  «f  July  1876.  Simock  eatab- 
lisbed  Us  icpiitation  by  hit  ewieltent  modem  nmlemB  of  the 
Ifibelungenlied  (1827),  and  of  thfi  pocmt  of  WUthOT  van  der 
Vogclwcide  (1833). 

Among  other  mrh*  tnuulated  by  Um  into  modem  German  were 
the  Arm*  tteimriA  ef  Haitmann  von  Ane  (itjo).  the  Panival  and 
Titure!  ol  Wolfram  Vm  EaeiMHlmch  (1S43).  the  Tristan  of  Gottfried 
of  StnmburK  (1855),  and  ^  BMmbuch  (1843-1849).  which  he 
supplemented  with  indepeflderit  poem».  Before  the  puhlicjtion  of 
this  work  he  had  shown  an  original  pocticiil  faculu  in  WteliinJ  der 
Schmted  (1835) ;  and  in  1844  be  iMued  a  volume  of  Cedichtc  in  which 
thnearc  many  good  lyrics,  ranaaeea  and  ballad*.  In  iSipanMnrad 
Imdo  Sien,  and  in  1857  the  DaUscke  Skmsharje,  collecSooa  of  dd 
German  sacre>i  pn-try.  Of  his  republications  the  most  popular  and 
the  moat  valualjlr  were  the  Deulschen  Votkshiuher,  of  which  fifty- 
five  were  printiil  !iriw<-<-ii  1R30  .md  1867.  Ili^  tn-st  contribution  to 
scholarship  wa"^  his  llc.r.iUimh  dfr  ilmi-::  <.,-k  .:h»l<ipe  (iH53-i«55). 
At  an  early  stage  of  his  carter  Sinirni  k  took  a  high  place  amonR 
Students  of  Shakespeare  by  his  Quellen  des  Shaliespeare  in  NovetUn, 
Mdrchen  und  Sctgen  (1B31);  and  afterwards  he  translated  Shakc- 
spt  an  's  |Miems  and  a  OOOMdenkble  numt>er  of  his  dramas.  The  tarcc 
nunilier  nf  editions  through  which  Simrock'*  translations  from  the 
Middle  lli|;h  German  have  p.ns<<l  (the  isthelitniienlied  more  than 
fony)  bear  witness  to  their  ixipiilarity .  An  e<lition  'if  liin  Ausgevohlle 
Werke  in  12  voLa.  has  br-rn  puliU-luii  iiy  <"..  K'c-c  (1907). 

See  N.  Hocker.  Knrl  .'?i.'>iriH-c.  :nn  I^-trn  nrti/  seine  W'erke  (1877); 
H.  DQntzer,  "  Erinneningen  an  Karl  Sirarock,"  in  Monatssckrift  fiir 
WuUnttMmti  (1877),  and  E.  SchrAder's  aitide  in  AS^.  tosttaehe 
BtogntMo. 

SIMS.  0E0R6B  ROBERT  (1847-      ),  English  ioumalist 

and  dramatic  author,  was  born  on  the  jnd  of  September  1847. 

Tie  -ivas  ci'.ui'ated  at  Hanwell  ('<ilir;.!i-  it   H  m-i,  and  <;)m- 

mcnced  journalism  in  1874  as  successor  to  Tom  Hood  on  Pun. 


Ss  first  pli^,  OufcftoMtf  r0o(k#<(i,  was  produced  at  tlie  R<qral^ 
Theatie  in  Apiil  1879,  «i>d  WOumtA  tar  a  aombCT  «f  plays 
of  which  lie  was  aathor  or  part-autbor.  After  long  runs  at  west 

end  houses,  many  of  these  became  stock  pieces  in  suburban  and 
provincial  theatres.  His  most  famous  melodramas  were:  The 
Lights  vj  London  (Princess's  theatre,  September  18S1),  which 
ran  for  nearly  a  year;  In  the  Ranks  (.Adclphi,  Oct.  1883),  written 
with  II.  Pettit,  which  ran  for  457  nights;  Harbour  Lights  ;  1S.S5), 
which  ran  for  S'3  nights;  Two  Little  Vagabonds  (Princess's 
Theatre,  1896-1897).  He  was  iiart-auihor  with  Cecil  Raleigh 
of  the  burlesque  opera,  Little  Christopher  Columlms  (1893), 
and  among  his  musical  plays  were  Blue-eyed  Jmsoii  (Prince  of 
Wales's,  189a}  axid  The  Dandy  Piftk  (Binnincbam,  1898). 
His  eaxly  Tolumca  ol  l^t  vene  were  very  popular,  notably 
Tit  D^paet  Ballads  (i88a),  npctaledl  from  the  R^erie.  Hem 
the  Poor  Lhe  (1883)  and  bb  aidcles  on  the  housing  of  the  poor 
in  the  Daily  Xru's  helped  to  arouse  public  apinioD en  tlmsubjectt 
which  was  dealt  with  in  the  act  of  1885. 

SIMSBURY,  a  township  of  Hartford  county,  Connecticut, 
l".S..\.,  traverwd  by  the  Farmington  river  and  about  10  m. 
N.W.  of  Hartfoni.  Vap.  (iqio)  2537.  .^rca  about  3.S  sq  m. 
The  township  is  served  by  the  New  York,  New  Ila\en  &  Hartford 
and  by  the  Central  New  England  railways,  which  meet  at 
Simsbury  village.  Among  the  manufacttues  are  fuses,  dgsn 
and  paper.  A  tnct  along  the  Tunxus  (mnr  Faimington)  tiver, 
called  Mswsniil  or  Saoo  by  the  Indians,  was  ceded  to  whites 
in  1648,  and  there  w«re  settlen  here  from  Windsor  as  early  as 
iM^  la  Htjo  the  township  was  incorporated  as  SimsiNBy. 
In  ttys,  during  King  Philip's  War,  Simsbury  was  abndoned; 
and  in  1676  it  was  burnt  and  pillaged  by  the  Indians;  but  it 
was  resettled  in  the  following  year.  Steel  seems  to  have  been 
made  here  from  native  iron  in  1727,  and  in  1739  the  General 
Court  of  Connecticut  granted  to  three  citizens  of  Simshiirv  a 
tifteeu  yt.  ::,'  monopoly  of  Uiuking  steel  in  the  colony.  'J'.\;ng 
to  the  pine  forests  pitch  and  tar  %vere  important  manufactures 
in  early  times.  From  the  X.  of  Simsbur>'  the  low  nship  of  Granby 
(pop.  1910, 1383)  was  set  off  in  1786.  In  this  part  of  tlie  township 
a  copper  mine  was  worked  between  1705  and  1745,  and  smelting 
and  refining  works  were  built  io  Z7si.  La  1773  the  mine  was 
leased  by  the  General  Court  and  was  fitted  up  ass  public  pot 
and  workhouse  (called  Newfsts  Mmu),  tlw  psfsooeis  bebug 
employed  in  mining.  Some  Toiks  were  imprisoned  here  after 
17S0;  many  of  them  escaped  in  May  1781.  The  prison  was 
rebuilt  in  1 790  and  was  used  imtil  1837.  The  VV.  of  Simsbury 
was  set  off  in  1S06  as  Canton  (pop.  in  1900,  2678). 

Sec  N.  .\.  Phelps,  History  of  Simsbury,  Granby  and  Canton  from 
164310  /.v.",-  ^Hartford,  i«45). 

SIMSON.  MARTIN  EDUARD  VON  (iSio-iSoo).  German 
jurist  and  jiolitician,  was  Iwrn  at  Kflnigsberg,  in  Prussia,  on  the 
loth  of  November  1810,  of  Jewish  parentage.  After  the  usual 
course  at  the  gymnasium  of  his  native  town,  he  entered  iu 
university  in  1826  as  a  student  of  jtuiqwudence,  and  specially 
of  Roman  law.  He  continued  b&  Studies  St  BerHn  and  Bonn, 
and,  having  gnduated  iotttr  Jmriit  attended  lectures  at  the 
ficole  de  Droit  hi  Fans.  Setumbig  to  KSnlgsberg  in  1831  be 
established  himadf  as  a  Privatdoient  in  Roman  law,  becoming 
two  years  later  extraordinary,  and  in  1836  ordinary,  professor 
in  that  f.iruUy  at  the  university.  Like  many  other  distinguished 
(ieriTuin  jurists,  pari  passu  with  his  professorial  activity,  Simson 
followed  the  judicial  branch  of  the  legal  profession,  and,  passing 
rapidly  throush  the  subordinate  stages  of  auscultalor  and 
assessor,  bccatne  adviser  (Rath)  to  the  Landgcricht  in  1S46. 
In  this  year  he  stood  for  the  representation  of  Kttoigsberg  ia 
the  National  Assembly  at  Franlcfort-on-Main,  and  on  his  deO&Kl 
was  immediately  appointed  secretaiy,  and  in  the  oooiae  of  tlw 
same  year  became  suocesnvely  its  vtce-preddSBt  sad  pceddent. 
In  bis  capacity  ol  pnulent  Im  appesnd,  on  3rd  April  1849, 
hi  Bcilin  at  the  Iwad  of  a  deputation  of  the  Frankfort  pariiament 
to  announce  to  King  Frederick  William  IV.  his  election  as 
German  Emperor  by  the  representatives  of  the  people.  The 
king,  cither  apprehensive  of  a  rupture  with  Austria,  or  fearing 
I  detriment  to  the  prerogatives  of  the  Prussian  crown  should  he 
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accept  this  dignity  at  the  hands  of  a  democracy,  refused  the 
offer.  Simaon,  bitterly  disappointed  at  the  outcome  of  his 
miaiioQ,  migned  his  seat  in  the  Frankfort  parliament,  but  in  the 
summer  of  tbe  same  year  was  elected  deputy  for  Konigsberg 
in  the  popular  chamber  of  the  Prussian  Landtag.  Here  he  soon 
made  his  mark  as  one  of  tiie  bat  orators  in  tliat  aaMmbly. 
A  Bwabcr  U  the  aiioit-limd  Erfnrt  pariimifBt  of  tijfi,  btt  was 

nmammA  to  tlw  pifldimttel  tbdt. 

Qb  the  disaolntiMi-of  the  Etbut  aMenbly,  Sinaon  mired 
froCD  politics,  and  for  tbe  iiert  few  years  devoted  fainudf  ex- 
dosively  to  his  academical  and  judicial  duties.  It  was  not  up.t !! 
1859  that  he  re-entered  public  life,  when  he  was  elected  depuiy 
for  Konigsberg  in  the  lower  chamber  of  the  Prussian  Landtag, 
of  which  he  was  pn'^idcnt  in  i860  and  1861.  In  the  first  of 
these  years  he  attained  hiRh  jiuJiriai  o:fice  as  president  of 
the  court  of  appeal  a'.  Frankfort  on  t  he  Oricr.  In  1.S67,  having 
been  elected  a  mrnil>er  of  the  constituint  assembly  of  the  North 
German  Federation,  he  again  occupied  the  presidential  chair, 
as  he  did  also  in  the  hrst  regular  Diet  and  the  ZoD-fWiliBinent 
which  succeeded  it.  On  iSth  December  1870  Simson  arrived  at 
tbe  head  of  a  deputation  in  the  German  headquarters  at  Vci^illrs 
to  offer  the  imperial  crown  to  the  kug  of  Ftiiaiia  in  the  name 
of  the  newly-elected  Kelrh»t«t.  The  aider  which 

Inva  ajght  jiiM^  a^m  to  Uie  heicnmiy  in  Genaaqy  at  ^ 
■ppemd  to  bcve  bean  ■ooooplidied,  no  ohatadea,  as  hi  1849, 
were  in  the  way  of  the  acceptance  of  the  crown  by  the  leading 
sovereign  of  the  confederation,  and  on  lAth  January  1871  King 
William  of  Prussia  was  proclaimed  with  ali  [ximp  (lerman 
Emperor  in  the  .Salic  dcs  Glar ?s  at  Versailles,  bimsoii  continued 
as  president  of  the  Reichstag  until  1874,  when  he  retired  from 
the  chair,  and  in  1877  resigned  his  scat  in  the  Diet,  but  at  Bis- 
marck's urging,  accepted  the  presidency  of  the  supreme  court  of 
justice  (Rcichsgcricht),  and  this  high  office  he  filled  with  great 
distinction  ur,iLl  his  final  retirement  from  public  life  in  i.Sqi. 
In  1888  the  emperor  Frederick  bestowed  upon  Simson  the  order 
of  the  Black  Eagle. 

His  political  career  coincides  with  tbe  era  of  German  stniggles 
towards  unity.  As  a  politician  he  was  one  of  tlie  leaders  of 
Bodetn  Libcraliam,aiid  though  alwajn  k>yalwhen  appeals  were 
■Mde  to  patriotism,  ndi  ••  fwenment  demands  for  the  army, 
he  lemafaied  obdurate  en  flwaiitmional  quaatloM;  and  he 
iHoltttdy  oppoeed  the  wnctfanaiy  policy  of  the  Pruun  Con- 
servatives. On  his  (etiranent  ficnn  the  pnaidency  of  the 
Reicfasgericht,  he  left  Leqxdg  and  made  hb  home  in  Berlin, 
irihm  he  died  on  the  end  of  Uay  1809. 

Itis  was  wfilUai  by  his  won,  Bernard  von  Simson,  under  the 
title  Eduard  won  Stnutm,  Krinnerungen  aus  sttnem  LtbtH  (iQOo). 

(P.  A.  A.) 

SIMSON.  ROBERT  (1687-1768),  Scottish  mathematician,  the 
ddest  son  of  John  Simaon  of  Kirktonhill  in  Ayrshire,  was  bom 
OB  the  J4th  of  October  1687.  Hewssmtendedforthecfaarcl!, 
but  the  beat  of  hlm&id  was  tewBidsnathematlcs,  and,  when  a 
pmpeet  apened  of  his  succeeding  to  the  mathematical  diair  at 
the  muTCiatty  of  Gla.^ow,  he  proceeded  to  London  fer  further 
atady-  After  a  year  in  London  he  returned  to  Ghufow,  and  in 
1711  was  appointed  by  the  university  to  the  prateasoahip  of 
mathcmaUi:^,  an  office  which  he  retained  vatO  1761.  He  died 
on  the  ist  of  October  1768. 

SiflMaui's contributions  to  mathematical  knowledge  took  the  form 
of  critical  editions  and  commentaries  on  the  works  ct  the  ancient 
geotneters.  The  first  of  his  published  writinKs  is  a  paper  in  the 
PhUosophical  Transtuiions  (1723,  vol.  xl.  p.  330)  on  Euclid's 
Porisms  iq.v.).  Then  followed  Sntinnun:  mmcarum  lihri  V. 
(Edinburf^n,  1735).  a  second  ctlitinri  nf  which,  with  nd<litir)n5. 
appeared  in  I7So.  The  first  three  books  of  this  treatise  were  trans- 
lated iato  E^nsh,  and  several  time*  printed  as  Tke  EUmaus  oj  the 
Ccmic  SmUmu.  In  1749  was  published  ApoUonii  Pergari  loeorum 
flamomm  lUn  I  J.,  a  restoration  of  Apollonius's  l^i<<r  treatise,  founded 
on  the  lemmas  given  in  the  seventh  b<«  k  of  t'.-i|i  i :  .  s  SfaihftttaiUal 

dUeeHen.  In  1756  appeared,  both  in  Latin  .incl  in  Enfli5fi,  th<; 
first  edition  of  his  Kurlid's  Eirments.  This  wnrk,  which  corituineti 
poly  the  first  six  and  the  eleventh  and  twelfth  Ixxjks,  and  to  which 
in  Its  English  vereion  he  added  the  Data  in  1763,  was  for  long  the 
itandanl  text  of  Euclid  in  England.  After  his  death  rcatotations 
ef  ApoUonun's  treatise  D«  mHum  Jiftiiwieaai  and  of  Endid's 
iwaiiie  Dt  f^tmoMm  were  prfMed  for  prfnla  chndalioa  in 
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1776  at  the  expense  of  Earl  Stanhope,  in  a  volume  v,ith  the  title 
Roberti  Simtm  »P$n  MOtiam  rtUjua.  The  volume  cor.tair.s  .iIm 
dissertations  on  Lcgmtkmt  and  on  the  Limiis  oJ  Quantities  and 
Ratios,  and  a  few  problems  illustrative  of  the, ancient  geoinetiical 
analyeia. 

See  W.  Trail,  Ufe  andWriUHt*  of  Scbtrt  Simum  (|«ia);  C. 
Hutton,  Maihcmatual  and  PktlasffluM  DietUmmj  (itl^ 

SllUOlf.  WHXIAM  (1800-1847).  Soottiah  portnft,  lanhci«ie 
and  subject  painter,  was  baa  at  Otudee  in  1800.  He  studied 
under  Andrew  Wilm  at  the  lyuatecs'  Academy,  Edmhuigh, 
and  his  early  pictuna— landscape  and  marine  subjects— found  a 

ready  sale.  He  next  tumed  his  attention  to  figure  painting, 
producing  in  iSjp  the  "Twelfth  of  August," which  was  followed 
in  i8jo  by  "  S|)orlsmcn  Regaling  "  and  a  "  Highland  Deer- 
stalker." In  the  latter  year  he  was  elected  a  member  of  the 
Scottish  Ac.nieniy;  and,  having  acquired  some  means  by 
portrait-painting,  he  spent  three  years  in  It.ily,  and  on  his  return 
in  1838  settled  in  London,  where  he  exhibited  hLs  "  Camaldolese 
monk  showiiig  Relics,"  his  "  Cimabue  and  Giotto,"  his  "  Dutch 
Family,"  and  his  "  Columbus  and  bis  Child  "  at  the  Convent 
of  Santa  Maria  la  Rabida.  He  died  in  London  on  the  39th  of 
August  1847.  Simson  is  greatest  as  a  landscapist;  his  "  Solway 
Moss — Sunset,"  exhibited  in  the  Royal  Scottish  Academy  of  1831 
and  now  in  the  National  Gallery,  Edinburgh,  nnks  as  Mw  of  tlw 
finest  examples  of  the  early  Scottish  school  of  landacagfc  His 
ddcr  brother  Gemga  (i79«-i8$f),  fMrtnltpamter,  waa  akft  a 
member  of  the  Royal  Soottlih  AeBdeag[y,  and  his  yaa^H  hratiier 
David  (d  1874)  practised  as  a  hmdscape-paintcr. 

SIN  (O.  Eng.  tyn:  a  common  Teutonic  word,  cf.  Dutch  zottde, 
Gcr.  SUnde),  a  general  term  for  wickedness  or  a  wicked  act.  As 
psychology  recognizes  a  distir,tt;,iii  uf  [ilea.sure  and  pain,  and 
metaphysics  of  good  and  evil,  so  moraltt  \  assumes  the  ditTercnce 
Ixjtwecn  right  .ind  wrong  in  action,  good  and  bad  in  character; 
but  the  distinction  in  psychology  and  metaphysics  applies  to 
what  is.  the  diflerence  in  morality  is  based  on  a  judgment  of 
what  is  by  what  ought  to  be.  When  the  act  or  the  character  docs 
not  corrcspon<l  with  the  standard,  this  want  of  correspondence 
may  in  different  relations  be  varioudy  described.  In  relation  to 
human  society,  and  the  rules  it  imposes  on  its  members,  action 
that  ought  not  to  be  done  is  crime;  a  habit  which  is  injurious 
to  a  llian%  own  moral  natiue,  especially  if  it  involves  evil  phyrical 
consetpienoei^is  described  as  ncc  If  mania  tiMWghtcfaaiuider 
the  anthoiity  of  God,aay  traasgreialonaf  or  wantof  confeRnity 
tothelawof  Godbdafiaadaa«iN.  Qtee  is  a  legal,  vice  a  moral, 
and  am  a  religious  tern.  Sb  vaef  be  distingulsfaed  from  ptilt 
as  follows:  guilt  is  the  liability  to  penally,  that  is,  to  the  suflering 
conceived  not  as  the  natural  consequence,  but  as  the  expression 
of  the  divine  displea.sure,  v,Jiii  r,  ^iii  :'.s  a  breach  of  divine  law 
involves.  Siji  is  a  term  applicii  not  only  to  actions,  but  also  to 
dtqxi«itions  and  motives.  In  the  theological  plmaa  sr^'iial  swt 
it  means  the  inherited  tendency  to  do  wrong. 

There  have  been  two  great  controversies  in  the  Christian 
Church  on  this  questiots,  the  -Augustinian-Pclagian  and  the 
Calvinistic-Arminian,  one  in  the  sth  century  and  the  other  in  the 
17th.  I'elagius  declared  the  capacity  of  every  man  to  become 
virtuous  by  bis  own  efforts,  and  summoned  the  members  of  the 
Church  in  Rome  to  enter  on  the  way  of  perfection  in  monasticism. 
His  fiiend  Caelcstius  was  in  412  charged  with  and  excom- 
municated for  heresy  becatise  be  xegardod  Adam  as  well  as  all  his 
descendants  as  naturally  mortal,  denied  the  mchl  coosequences 
of  Adam's  fill,  atwrted  the  cntiie  iiau»m^  of  the  new-bora, 
recogmaedafadasincobefieretlieoaadngofChrist.  Pdagiushim- 
sdf  desired  to  avoid  controversy,  and  with  mental  rescr\'ations 
denied  these  statements  of  his  friend;  but  he  did  not  escape 
suSj>icion,  and  his  condemnation  in  418  was  the  sign.il  for  a 
literary  polemic,  which  husted  ten  years,  and  in  wliich  Julian  of 
Eklanum  was  the  most  brilliant  but  reckless  combatant  on  the 
side  of  Pclagius.  In  the  East  the  freedom  of  the  v.ill  w.ls  so 
insisted  on,  that  one  may  regard  Greek  theology  as  essentially 
Pelagian,  In  the  West  there  was  unanimity  only  on  three  points: 
the  necessity  of  baptism  for  the  remifision  of  sins,  the  inheritance 
of  sin  as  a  result  of  Adam's  fall,  and  the  indiipenaableocas  irf  the 
<fi»uieyaceintbealfaiwmfB»  of toodneaB.  Fdagtualiuiated  that 
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sin  was  an  act,  not  a  state,  an  abuse  of  the  freedom  of  the  win, 

and  ihnt  cif  h  man  was  responsible  and  liable  to  punishment  only 
fot  his  O  A  n  arts.  This  extreme  individiialiim  he  qualilied  uoly  in 
two  ttL-iM  ris,  he  aiimittctl  a  principle  of  imitation,  the  influence  of 
bad  example,  habit  and  customs,  may  be  inherited  and  com- 
municated. Divine  grace  is  not  necessary  for  human  virtue. 
It  is  granted  only  according  to  act,  and  merits  as  the  law  in 
cnligfatening,  warning  or  promising  reward.  To  this  Augustine 
oppoml  tbe  view  that  Adam's  sin  is,  as  its  penalty,  transmitted 
toallUBdatceiKUBts,  both  as  guilt  and  as  weakness.  Thctrans- 
niaioo  b  not  ligr  imitadon,  but  fagr  propagation.  The  essence 
and modt of  opeiatioB of  artgiMf  timUeimeufiscaiee,  which,  as  of 
tbe  devil,  subjects  man  in  his  natural  state  to  tbe  devil's  dominion. 
Even  infants  are  involved  in  Adam's  condemnation.  Sin  is  a 
necessity  in  each  individual,  and  there  is  a  total  comiption  of 
man's  nature,  physically  as  well  as  morally.  Into  the  details  of 
the  controversy  it  is  not  necessary  to  go  any  further.  While  the 
authority  of  Augustine  received  lip-homage,  the  doctrine  of  the 
Roman  Catholic  Church  became  more  Pelagian,  and  in  the 
Tridentine  decrees  and  still  more  in  the  ethics  ol  the  Jesuits,  in 
spiteof  the  opposi t ion <rf  Jansenism,  Pelagianism  at  last  triumphed. 

The  Reformation  restored  tbe  tiawhing  of  Augustine;  in 
Calvinism  especially  the  sovereigaty  «f  tbe  divine  and  tbe 
impotence  of  the  human  wiU  wen  fmphiifard;  and  against 
this  exaggeration  Armlnlanism  was  a  protest.  Of  the  five 

articles  of  the  Remonsfranct  of  1610  only  two  now  concern  us: 
the  [x)ssibility  of  resisting  the  grace  which  is  indispcns;iblc  to 
salvation,  and  the  pos-sibility  of  f.illing  away  from  grace  even 
after  conversion.  The  .Xrminian  system  was  an  attempt  to 
modify  the  ("al\ ir.iil it  ihiury  ii.  a  moral  interest,  so  as  to  main- 
tain human  rcs|>onsibility,  go<xi  and  ill  desert;  but  to  this 
moral  interest  the  system  sacrificed  tbe  religious  interest  in  the 
sufTicicncy  and  the  sovereignty  of  divine  grace.  Its  adherents 
necessarily  laid  emphasis  on  human  freedom.  As  regards 
«rifi»al  *m  tbqr  taught  that  tbe  ifiinatinnff  io  evil  inbnited 
firan  Adam  are  not  thi'iuielw  lilaiiw'wiiflliyi  lad  nif  one  sent 
to  them  involves  real  guilt.  It  is  not  juat,  however,  to  AnniniaB- 
iara  to  identify  it  with  Pelagianism,  as  it  does  starive  to  make 
clear  man's  nce<l  of  divine  grace  to  overcome  sin  and  reach  holiness. 
In  the  Evangelic.Tj  RcviN-al  of  the  i8lh  ccnturj-  .^rmini.^nism  was 
represented  by  W  esley,  and  Calvinism  by  Whiteficld. 

SIN,  the  name  of  the  moon-god  in  Babylonia  and  .A.s.syria, 
also  known  as  Nannar,  the  "  ilJuminir."  The  two  chief  seats 
of  his  worship  were  Lr  iu  the  S.,  and  Harran  considerably  to  the 
N.,  but  the  cult  at  an  early  period  spread  to  other  centres,  and 
temples  to  the  moon-go<l  are  found  in  all  the  large  cities  of 
Balqrionia  and  As5>'ria.  He  is  commonly  designated  as  En  zu, 
M. "  loni  of  wisdom, "  and  tiiis  attribute  clings  to  him  throughout 
ail  periods,  Dmriog  the  period  (c  afiao-a^oe  BX.)  that  Ur 
cxrrn5e<I  a  large  measure  of  supremacy  OVer  the  BujAnatW 
valley,  Sin  was  naturally  regarded  as  tbeiieadaf  thepantheoa. 
It  is  to  this  period  that  wc  must  trace  SUCh  dengnations  of  the 
god  as  "  father  of  the  gods,"  '  thief  of  the  gods,"  "  cremator  of 
all  things,"  and  tlie  Uke.  We  are  justiiKt!  in  supp<isinK  that  the 
cult  of  the  moon-god  was  brought  into  Babv  lonja  by  the  .Semitic 
BMBadsfrom  .\rabia.  The  moon-gcKl  is  par  cxfdli-r.n-  the  gml  of 
nomadic  peoples,  their  guide  and  protector  at  night  when,  during 
a  great  part  of  the  year,  1  hey  undertake  their  wanderings,  just 
aa  the  auu-fod  is  tbe  chief  god  of  an  agricultural  people.  Tbe 
cuh  once  Intradnoed  would  tend  to  persevere,  and  the  develop- 
ment of  astndogical  icieoce  colauiiating  in  a  calendar  and  in  a 
system  of  interpretation  of  the  movements  and  occurrences  m 
the  starry  hcas  ens  would  be  an  important  factor  in  maintaining 
the  postion  ui  Sin  in  the  ijanthcon.  The  name  of  Sin's  chief 
lanctu.iry  at  Ur  was  E  gish-shir-gal,  "  house  of  th(  ^r-  '-t  li^;hl  "; 
that  at  Harran  was  known  as  E  khul-khul,  "  hmiM  mC  joys." 
On  seal-cylinders  he  is  rcprr^eii'.ol  as  an  oM  man  with  ilowiiis 
beard,  with  the  crescent  as  his  symbol.  In  the  .a.siral-theological 
s>'stcm  he  is  represented  by  the  number  30,  and  the  planet  Venus 
aa  his  daughter  by  the  number  15.  The  number  30  stands 
sbvioosty  in  connexion  with  the  thirty  days  as  the  average  extent 
«C  Us  couiM  until  he  stands  again  in  coDjtuictioii  with  the  sun. 


Tbe  "wisdom"  personified  by  the  moon-god  is  fihewise  an 

cxpressiun  of  the-  sciorn  e  of  astrology  in  which  the  observation  of 
the  moon's  phases  is  so  important  a  factor.  The  tendency  to 
centralize  the  powers  01  the  universe  leads  to  the  establishment 
of  the  doctrine  of  a  triad  consisting  of  Sin,  Sfaamash  and  Ishiar 
ii;  1  ).  penmnifying  the  moon,  sun  and  tbe  earth  as  the  life- 
force.  (M.  Ja.) 

SINAI.  I.  Tkt  Baikal  Mount  Sinai.  In  judging  of  tbe 
points  of  controversy  connected  with  Sinai  we  ate  Ivought  face 
to  face  with  the  questioo  of  tbe  historicity  of  the  Hebrew  records 
involved.  Though  new  attempts  to  fix  the  stations  of  the 
wiMenwas  waaderiag  appear  every  year,  critics  kttve  long  agned 
that  the  numlier  of  forty  for  the  years  of  wandering  and  for  the 
stations  are  round  numbers,  and  that  the  details  are  not  baaed  on 
historical  tradition  of  the  Mosaic  age.  This  does  not  exclude  the 
pobsibihty  that  the  names  of  some  or  all  of  the  stations  belong 
to  real  places  and  are  based  on  more  or  leas  careful  research  on 
the  part  of  the  writers  who  record  them.  As  regards  the  Moun- 
tain of  the  Law  in  particular,  if  the  record  of  £xod.  xix.  seq.  is 
strictly  historical,  we  must  seek  a  locality  where  600,000  fighting 
men,  or  some  two  milUoo  WnIs  in  all,  could  encamp  and  remain 
for  aome  tim^  fining  pasture  «id  drink  for  their  cattle,  and 
where  then  was  a  monntato  (with  n  wOdcraess  at  its  foot)  firing 
so  sharply  that  its  iMse  eould  be  fenced  in,  while  yet  it  was  enriiy 
ascended,  and  its  summit  could  be  seen  by  a  great  multitude 
below.  In  the  vallfv  there  must  have  been  a  flowing  stream. 
The  |>en!nsula  of  Sinai  does  not  furnish  any  legality  where  so 
grei.t  a  host  could  meet  under  the  conditions  specified,  and 
accorilinj;ly  many  investigators  give  up  the  statistics  of  the 
nurnt>er  of  Hebrews  and  seek  a  place  that  fullils  the  other  con- 
ditions. But  when  we  consider  that  the  various  records  em- 
bodied in  the  Pentateuch  were  composed  long  after  tbe  time  of 
Moses,  and  that  the  authors  in  all  probability  never  saw  Sinai, 
and  had  no  exact  topographical  tradition  to  fall  back  on,  but 
oouM  picture  to  thomaelves  tlie  soane  of  tbe  events  th^r  reoorded 
only  by  the  aid  of  ima^arien,  the  topographical  nwtlmi  of 
identifying  tbe  Mountate  of  the  Law  Iwomica  way  questionaMe. 
The  Pentateuchal  writers  are  not  at  one  even  about  tiie  name  of 
the  mountain  I:  usi-il  tu  be  thought  that  Horeb  was  the  name 
of  the  mountain  [;ia.ss  as  a  whole,  or  of  its  southern  part,  while 
Sinai  was  the  Mountain  of  the  Law  proper,  but  it  has  l)een  shown 
by  Dillniann  that  the  Illohist  and  Deuteronomy  always  use  the 
name  Horeb  for  the  s.ame  mount.xin  which  tbe  Jahvisl  and  the 
Priestly  Code  call  Sinai.  The  Elohist  belonged  to  Northern 
Israel,  but  Judges  v.  5  shows  that  even  in  Northern  Israel  the 
other  name  Sinai  was  not  unknon-n.  And  it  might  be  shown, 
though  that  cannot  be  done  here,  that  the  several  accounts 
vary  not  only  aa  rcgaida  the  name  but  ui  topographical  details. 
Thus  all  that  can  be  taken  as  historically  fixed  is  that  after 
leaving  Gosben  tlw  Hebrews  abode  for  tome  time  near  a 
mountain  called  Sitai  or  Hoicb,  and  that  tUa  mountain  or 
range  w.is  held  to  be  bdy  S5  a  seat  of  the  Deity  (Exod.  ii.  1; 

I   Kings  xix.). 

Where,  then.  w;is  this  mountain?  The  Midianitcs,  of  wh  im 
aiiordinj;  to  one  source  Jethro  was  priest,  probably  always  li\cd 
1^  of  the  tiulf  ui  '.Mfaba;  yet  wc  c.an  h.ardly  ft>llow  Bckc  in 
w-eking  Sinai  beyond  that  gulf,  but  must  rather  think  of  som.e 
point  in  the  so-called  penin.sula  of  Sinai,  which  lies  between  the 
Gulfs  of  'Alcaba  and  Suez,  bounded  on  the  N.  by  the  Wilderness 
c'-TIh,  which  slopes  gently  towards  tbe  Meditcramean.  To  the 
south  of  this  wildemeas  rises  the  Jebel  el-Tlh,  n  mass  composed 
mainly  of  Nubian  sandstimft  and  cretaoeous  Bmestone,  which 
attains  in  fantastile  ionns  an  alUtndcof  some  3000  ft.;  itsridgat 
converge  towards  tbe  S.  and  are  cot  off  by  great  vdlcys  from 
the  mass  now  kno~>vn  as  Mount  Sinai.  Tbe  latter  Is  composed 
of  primitive  rocks —granite,  porph>Ty,  dioritc,  gneiss,  &c.  The 
sandstones  of  Jebel  d-Tlh  arc  rich  in  minerals;  ins< rii)tio!is  of 
.•\menophis  III.  and  Thothmes  III.  found  on  the  sjk)!  show  that 
the  ancient  Eg>'ptians  got  tur(|uoi5e  at  Serabit  al-Kh4dem; 
and  at  Maghara.  where  inscriptions  occur  bearing  the  names  of 
kings  from  Semcrkhet  and  Khufu  down  to  Ramescs  II.  These 
mines  were  worked  by  criminals  and  priaonns  of  war,  and  tbe 
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WHte  pradncts  <if  tmniei  fuiuMlrin  liidicrtB  tint  the  pcniiuuia 
«u  once  better  wooded  than  now,  of  wfakh  indeed  we  have 
express  testimony  of  post-Christian  date.  At  present  tbe 
dominant  feature  is  baj-c  walls  of  rock,  especially  in  the  primitive 
formations;  the  steep  aud  jivgged  summits  have  a  striking  cflcrt, 
whirh  is  inrreascd  by  the  various  colours  of  the  rock  and  the 
clearness  of  the  atmosphere.  The  dtx'p-cut  valleys  arc  filled  by 
rushing  torrents  after  rain,  but  soon  dr>'  up  again.  In  the  S. 
the  centre  of  the  main  mountain  mass  is  Mount  Catherine  (S540 
ft.),  0mm  Shijmar  to  the  S.E.  being  little  lower;  Ihi.s  peak  and 
N.  of  it  Mount  Serbiil  (6750  ft.)*  which  rises  more  immediately 
from  the  plain,  dominate  the  Ki'ah,  a  waste  expanse  of  sand 
atsewB  with  pebbles,  which  occupies  tbe  S.W.  margin  of  the 
r-™'— In  the  KA'ah  is  tbe  village  of  jQi,  and  al  the  S. 
pnannUMy  (Ras  Mobamnaed)  it  tin  Itetk  huakx  of  Sherm. 
Tbe  aini  snup  M  «  wlKrie  b  called  ths  Ante  ]M  il-TOr; 
the  Hune  SU  is  AnUc  oomes  only  from  books.  Tbe  aica  of 
tbe  peiriimiht  b  about  11,200  sq.  m.;  tbe  popubukn  b  four  to 
five  thousand  souls,  chiefly  Bedouins  of  varione  tiibo^  wboae 
common  name,  derived  from  7<ir,  is  To'"'^'^  They  have  sheep 
and  goats,  with  which  th*  v  retire  in  summer  I0  the.  hiphi-r  I.inils. 
where  there  is  gtKxl  i»aj,lure  Rround,  and  wIrtc  spriuK-s  arc 
comparatively  common.  On  the  chalk  and  sandstone  water  is 
scarcer  than  among  the  primitive  rocks,  and  often  brackish. 
Though  the  r(xks  arc  bare,  there  is  .alw.iys  vegetation  in  the 
d-iJcs,  especially  acacias  and  tamarisks;  from  the  latter  (T. 
mannifcra)  matina  is  still  derived  in  (quantities  that  vary  with  the 
rainfalL  On  the  hills  grow  aromatic  plants,  especially  Tkymaceae. 
Tbe  buna  includes  the  ibex,  hyrox  and  hyaena;  tbe  panther 
too  b  sometimes  found.  Flights  of  quail  have  been  obser\'ed. 
b  lOBiB nlleys  there  are  well-kept  gardens  and  good  date-palms; 
tbBmoetBot«doawisthatofFaiaB,intJieN.W.«f  IfaepeaiDSula, 
iridA  bwatitml  byapemablttreaiii.  WheOir Snub  the 
ScfiUdbB  of  End.  zvli.  b  a  qurtfan  like  theidentifi 
tioo  of  tbe  oUwr  itatioiu  of  tbe  Iiniditca,  dcpoidB  OB  tbe  boUiza- 
tion  of  the  Mountain  of  the  Law. 

There  is  no  genuine  pre-Christian  tradition  on  this  subject. 
Tbe  chief  authority  fur  the  ar.d.  iu  sanctily  i:^  Mount  Sinai  is 
Antoninus  MartvT  (end  of  the  6th  century).  v.ho  icUs  that  the 
heathen  Arabs  in  his  time  still  celebrated  a  iniw.m  Ic.isr  thrre. 
As  sin  means  "  moon,"  this  fe.TSt  has  been  connectnl  with  the 
name  of  Sinai,  but  the  proposed  eijinology  is  not  cc^i  iin.  Of 
heathen  origin,  too,  are  the  many  Nabataean  inscriptions  of 
Sinai,  found  especially  in  the  Wady  Mokatteb  (in  the  N'.W.), 
and  sometimes  accompanied  by  rude  drawings.  Tlie  htnguagc 
and  character  are  Aramaic,  but  the  proper  BuaeB  are  mainly 
those  of  Arabs,  who  passing  by  graved  their  names  on  the  rocks. 
That  they  were  pilgrims  to  Sinai  cannot  be  made  out  with 
cotaioty.  The  iuci^ittioiia  date  fma  tbe  eaily  yoars  of  the 
Cbbtfaa  cm,  lAm  tbe  NabatacMi  ktafdam  meat  iti  beight. 

Id  caily  ChibtbB  tfaHt  wav  aBcharitaa  takdfaltad  Sinai, 
living  for  the  most  part  In  tbe  cavct,  wUch  an  mimeroae  even 
in  tbe  primitive  rodia.  Then  monasteries  were  built,  the  most 
famous  being  the  great  one  of  St  Catherine  in  WSdy  d-DCr  (the 
valley  of  the  monastery).  On  Sorbal,  too,  then-  were  many 
granite  dwellings,  and  in  the  neighbouring  i'haran  (I'bocniciou ) , 
which  was  a  biahap^aBe^  then  mn^aa  tbe  niiisriiair,cinirches 
and  convents. 

The  question  then  is  whether  when  the  hermits  first  sclllcd  in 
the  jxninsula  there  existed  a  tradition  as  to  the  place  of  the 
Mountain  of  the  Law,  and  whether  they  chose  for  their  residence 
a  spot  which  was  already  traditionally  consecrated  by  memories 
significant  to  the  Christian  as  well  as  to  the  Jew.  No  assertion 
of  tbe  existence  of  such  a  tradition  is  to  be  found  in  Joaepbtis, 
who  only  aays  that  Sinai  was  tbe  highest  mountain  of  the  district 
— a  dcscri|rtioo  which  might  apply  to  Setbil  aa  nea  from  the 
pbia  bdov.  Bmehtia  wn  wbwmIcm  wUch  nagr  di»  aeem 
to  petet  to  Swtbliia  tbe  pluMWtftotoinJvlBi,  audit  moat  be 
admitted  that  the  tradltioB  iriddi  seeks  the  hdy  site  fai  the 
group  of  Jebel  Mus.1  (i-f-  the  mass  of  which  Mount  Catherine  is 
the  highest  peak)  is  not  older  than  tbe  time  oi  Justinian,  so  that 

the  idtotificatbo  «itb  Mouat  SoM  mom  to  bavo  pwtw 


anUquity' in  ita  favour,  b  later  tiriica  Jebd  MM  aad  Seihll 

had  each  Its  «ra  tndbko,  aad  the  boly  places  were  pointed  out 
at  each;  thus  from  the  monastery  of  St  Catherine  a  path  of 

granite  steps  was  constructed  up  to  "  the  Mountain  of  the  Law," 
but  similar  slcp.s  arc  found  at  Serbll.  Ihat  these  traditions  are 
not  decisive,  however,  i.s  admitted,  more  or  less,  even  by  those 
modems  who,  like  Lepsius,  Ebcrs,  Bartlctt,  give  their  voice  for 
Scrb&l.  Most  authorities  still  prefer  Jebel  Musii  or  some  point 
in  that  group,  but  they  again  dilTer  in  details.  First  of  all  there 
is  much  difikulty  in  determining  the  route  by  which  the  Hebrews 
approached  the  mountain.  Then  comes  the  question  of  finding 
a  suitable  plain  for  their  encampment  under  the  mountain,  which 
is  best  met  if,  with  Robinson,  Stanley,  Palmer  and  others,  the 
plain  is  taken  to  be  that  of  al-R&he  and  the  overhanging  moun- 
tain to  be  Jebd  Sufsif eh.  The  bticr  b  ovor  6joo  ft.  high,  aod 
consiaUof  pasture  ground;  it  does  not  ft  lA  Ibo  detaib  hi 
EsodtiB,  but  thb  objoctbo  b  ifiOtt  aa  aboog  agilBst  tho  tiadl- 
tional  site  on  Jcbd  MIU  Qtamt  Uom),  wbidi  Sn  farther  S. 
Jebd  Mflsa  has  been  accepted  by  TSachendorf,  Laborde,  Ritter, 
Strauss,  Fanar,  and  many  others;  on  this  view  the  Israelites 
must  have  cr.ramiK-d  in  the  n.arTow  Wady  .il-5>cy.%"i'i  <  h,  N.  oi  the 
mount.  Bui  the  absence  of  e.vact  toi^praphical  (icl.ail  on  the 
part  of  the  Biblical  narrators,  who  alwuNs  L,iicak  of  Sinai  as  if 
it  Were  a  single  summit  and  give  no  hint  atjcjiit  wver,al  summits 
of  which  it  is  one,  shows  that  in  their  time  there  v,:ls  no  real 
tradition  on  the  matter,  and  that  all  attempts  at  idcntiticalioa 
are  neoessaiily  vain. 

Literati-re. — Burckhardt,  Travels  tn  Syria.  (London,  1822); 
\jHm  tU-  L.ilmrde,  Voyagf  de  I'Arnlnr  Fi'lnr  (Paris,  1830-1836); 
Robinson.  bMuai  Rnearches  (London.  l»4l);  Lepsius,  Reist 
(Berlin,  1845);  Stanley,  Sinai  and  Faitstine;  Fraas,  Aus  d.  Orient 
(Stuttgart.  1867) ;  Ordntime  Survey  of  the  Fen.  of  Simit  (South- 
ampton, 1869,  3  voU.);  Palmer,  Desert  of  Ikt  Exodus  (Cambridge, 
1871);  Ebem,  Purrh  Gosen  turn  Sinai  (and  ed.,  Leipzig,  1881): 
Thr  llehrev)  Mitraiion  (LoodiM.  iSS^);  Hull.  Mount 
.Srir,  .Sinai  .jn<;  ll>,;  Falestine  (London.  1W5).  Scoafaotiie  Palestine 
Society's  Quarterly  Statement,  passim.  (A.  So.) 

2.  The  Peninsula:  Recent  Research. — The  peninsula  of  Sinai 
is  ;ihout  :-,30  m.  in  extreme  length  and  150  lu.  wide,  or  nearly 
ilic-  size  of  Ireland.  Il  is  practically  waterless  and  barren,  the 
population  being  not  a  thousandth  of  that  on  an  equal  area  in 
Knghind.  The  S.  ptirt  is  a  high  mass  of  schists  and  granite, 
deeply  cut  into  v;i.lleys;  it  is  ovi  rl.iid  by  carlwnil'erous  sandstone, 
and  limestone,  capped  with  tertiary  basalt,  flows  in  the  mining 
region.  The  N.  part  is  an  expanse  of  cretaceous  limestone 
and  nummulitic  tertiary  limestone,  sloping  down  to  tbe  Mediter- 
ranean. The  steep  valley  of  the  Gulf  of  Sues  has  been  greater 
deepened — if  not  formed— since  the  tertiary  limestone  was 
deposited,  tbe  beds  dippfngdown  sharply  to  tbe  sea.  The  only 
water  supply  of  any  impertaaoe  b  that  ia  tbe  Wady  Fdna; 
elsewhere  only  asull  mttr-bofaa  pnaecva  OQpm^  tat  a  fnr 
persons,  but  bcdi  mler  caD  be  '**■*■*»'  abog  tbe  afame  iwite 
by  digging. 

The  difficulty  about  the  numbers  of  the  Israelites  who  lived 
here  has  lately  been  treated  on  a  fresh  basis.  That  they  were  not 
more  n'.imeroiis  th,^n  thi-  previ'n'js  inhabitant^  is  flne.Mi  by  the 
dillicuity  in  conciutrinj.;  the  Amalckites  at  Rephidmi.  In  the 
census  Usts  of  the  Book  of  Numbers  the  hundreds  of  people 
in  each  tribe  are  in  most  cai.c3  4  or  500;  j,  3.  6  or  700  are  rare; 
o,  I,  S  or  Qco  di)  net  iKcur.  The  hundre<ls  .arc  therefore  inde- 
pendent of  the  thousands  prefixed  to  them:  and  as  al<if  meant 
both  a  "  thousand  "  and  a  "  family,"  it  is  proposed  that  the 
original  census  was  in  numbers  of  tents  or  families,  and  hundreds 
of  people;  and  that  later  the  family  numbers  were  mistaken 
for  thousands.  Other  points  agree  in  this  view,  such  as  the 
number  of  persons  in  a  family,  the  shnilarity  of  hundreds  in  the 
census  before  aad  that  after  tbe  mnderings,  and  the  actual 
siae  of  Goahon,  fran  whidi  tbqr  cum,  and  thepofMdatfcm  «I 
Sinai  irhen  thqr  aettbd.  Thus  tbe  Mat  QwabMni  were  5730 
people.  The  fntemal  evidence  that  die  census  Ifats  are  origlnat 
documents  is  very  strong,  though  they  have  been  misunderstood 
by  later  compilm.  It  is  impossible  to  suppose  a  populattoa 
tnwed  is  Ekypt  Dot  having  tbe  aUllty  ta  heap  aome  tribal 
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records  of  numbers  and  noTemeotiMid  M  weie  the  bub  of  the 
eiiiWing  rc'^dited  narrative. 

The  hiitory  of  the  Eflrptian  wttlements  has  been  in  vestigaied. 
They  began  in  the  lat  Dynaaty,  tbown  by  the  tablet  of  the  cod- 
qnatt  Iv  KJog  Semeridut  ($a8e  mx.)  abov*  the  iniiut  d  uiiqiMiw 
•t  Haghara.  Seadiera  U75B  >■&)  wbb  already  wedting 
at  Serafait  for  tuntooise.  Other  kin^s  who  left  records  here  are 
Sudcht  (mid  Dynasty),  Khufu  (IVth),  Sahura,  Ranuscr, 
Menkauhor  (Vth),  Amenemhat  I.,  Senusert  I.,  Senusert  II., 
Senuseri  III.,  AmencmhAi  II.,  Am>  ncmh;il  III.,  Amenemhat  IV. 
(Xllth),  .Vahmcs  I.,  Aim-nholcp  1.,  Tahutmcs  I.,  HaLshcpsut, 
Tahutmcs  III.,  Tahuiiiies  1\ .,  .\tiiciiliorcp  III.  (XVlIIih), 
Rameiies  I.,  Sety  I.,  kanu&cs  II..  Mcrenptah,  Setv  II.,  Tauseri, 
Sctnekht  (XlXth),  Ramt.scs  III.,  IV.,  V.  ami  \  1.  ^XXth  i.  I  hv 
monuments  arc  mostly  inscriptions  recording  the  tnintng  cxpctii- 
tions  and  offerings  made  to  the  goddess  of  turquoise.  Theorigiiial 
shrine  of  the  goddess  was  a  cave;  this  was  hewn  out  and  buildings 
were  gradually  added  before  it  to  a  length  of  330  ft.  The  records 
show  that  no  fewer  than  twenty-five  different  grades  of  ofiidala 
look  part  in  the  work  of  mining,  which  was  highly  ocguiMd 
M  TTgnrrtii  dtiflftfaMi)  lochnical  ^hPity,  laboiv  kihI  tnupoitt 
oft«n  M  uaay  aa  too  bm  boiiig  «aipicigr«d.  Ovar  40s  objocta 
with  Uagi'  mnw  bave  been  found  h  tbe  bagnenU  of  tbe 
oOningi  wUdi  «ete  k£c  in  the  thiine.  Tbe  «oiddp  nt  Setnbit 
was  that  of  Hathor,  mistress  of  turqnoiaeb  She  ia  identical 
with  .\thtar  or  lahtar,  the  Semitic  goddess  of  Arabia.  The 
fc.ituris  <if  the  worship  were  entirely  Semitic  and  not  Egyptian. 
An  cnorniaui  mass  of  burnl-oflerings  is  shown  by  ihc  bc-i!  of 
ashes  before  the  sacred  cave;  tanks  for  ablutions  are  found  in 
the  temple  courts,  altars  of  inrcnsc  arc  in  the  shrine  it.sclf,  and 
also  conical  stones,  and  chambers  or  shelters  for  dreaming 
before  the  temple  are  a  main  feature.  .\11  of  these  belong  to 
Semitic  worship,  and  they  show  that  before  >tnjaism  the  etomenta 
of  the  worship  were  the  same  as  are  fotud  in  later  times. 

For  all  the  recent  WMnich  see  W.  If.  FUaders  Petric.  Researthfs  in 
Sinci  (1906).  (y>'.  M.  F.  P.) 

UNAIAf  n  town  of  Rumania,  about  1 2  m.  S.  of  the  Hungarian 
frontier  at  Pndeel,  on  tbe  lattway  from  Ploeeci  to  Kxoostjuit 
to  TnuwylmaiB.  Fop.  (190a),  laiob  Siuia  ihiMm  a  laige 
model  village,  widely  scattered  among  the  pine  fonstaal  the 
lower  Carpathians,  and  along  tbe  banks  ti  the  Ptahova,  n  swift 
alpine  stream.  The  monastery  of  Sinaia,  founded  by  Prince 
Michael  Cantacuzino  in  1695,  was  the  residence  of  the  royal 
f.imily  un;ii  the  (jnsrnt  rti.ateau  was  built.  It  con.'^isls  of  two 
courts  surrounded  by  luw  Im-ldings.  In  the  centre  of  each  court 
is  a  small  church  built  in  the  liyzantine  style.  The  monks 
possess  a  library,  in  which  .ire  kept  valuable  jewcb;  belonging 
to  the  Cantacuzcnc  family.  Castle  Teles  or  I'elesh,  the  modern 
palace,  named  after  the  hill  on  which  it  stands,  is  of  a  mixed 
Style  of  architecture.  The  interior  is  fitted  with  magnificent 
wood  car%'ings  and  stained  glass  windows  illusiraling  the  principal 
scenes  of  "  Carmen  Sylva's  "  writings.  Until  1850  Sinaia  con- 
sisted of  little  more  than  the  monastery  and  a  group  of  huts, 
lo  1864,  however,  the  monastic  estate  was  assigned  to  the 
Board  oi  Civil  Hoapitals,  by  which  a  boepital  and  baths  were 
opened  and  tbe  auncnlspitop  developed.  SinaiB  soon  became 
the  favourite  aanuner  resort  of  Bucbaieat  aodety»  and  zapidiy 
developed  tn  all  its  equipment. 

SINALOA«  a  N.  state  of  Mexico,  bounded  N.  by  Sonoia  and 
Chihuahua,  E.  by  Durango,  S.  by  Tepic,  and  W.  1^  tbe  Gulf  of 
California,  with  a  coa-ii  lincof  nearly  4cx>m.  Area,  33,671  sq.  m. 
Pop.  (tgoo),  206,701,  largely  Indians.  The  surface  consists 
of  a  narrow  coasMl  zone  where  tropical  conditions  prevail,  a 
broAd  belt  of  mcmnt.^inDus  country  covered  by  the  ranges  of  the 
Sierra  Madre  Oci  idcnt.il  anrl  their  intervening  valleys  where 
oak  and  pine  forests  arc  lo  be  found,  and  an  intervening  zone 
among  the  foothills  of  the  Sierra  Madrc  up  to  an  elevation  of 
aooo  ft.,  where  the  conditions  are  subtropicaL  The  state  is 
taavcned  by  numerous  streams,  the  largest  of  which  have  broad 
valkow  among  the  foothills.  ThelameetoftbeeeantheCuliac&n, 
Fiwrte  and  Snaloa,  the  hal  t»o  hwbig  iImA  oaviiriila  eooiM 
ieraasthahnriands. 


Rain  is  plentiful  ewrjTwhcrc.  except  in  the  extreme  north,  uhcrc 
the  conditions  arc  arid.  The  climate  of  the  low-lyinij  coast  lands,  is 
hot  and  malarious,  but  in  the  mountains  it  is  cod  and  healthy. 
Cereals  and  macal  are  produced  on  the  uplands,  and  sugar,  rum, 
codec,  tobacco,  grajK'  spirits  and  fruit  in  the  lower  zones.  There 
are  excellent  cotton  lands  in  the  state  and  the  production  of  this 
staple  was  larg;cly  dcvcli'|.<d  during  the  American  Civil  War,  but 
it  has  since  declmcd.  (.r  i.  n,:  nveivi-s  considerable  atlentirm  in 
the  upland^',  where  the  temperature  is  fa\-ourabie  and  tbe  pasture- 
age  good,  and  hidaa  are  laiialy  expocted.  Miniag.  however,  is  the 
chiei  industry,  Stnaloa  bdn^  one  of  the  richest  nlaeral-producing 
state's  In  the  republic.  Gold,  silver,  OOppCT,  Iran  and  lud  arc  found. 
There  arc  also  salt  deposits  and  mineral  springs.  The  best-known 
silver  mines  are  (he  R<i».-irio.  from  which  about  $90,000,000  had 
been  extracted  un  to  the  last  decade  of  the  19th  century,  and  the 
N'uestra  Scnora  dc  Guadalupe  de  kw  Reyes,  discovered  early  in  the 
19th  ccntmy  and  yisMiag  vnr  n$fieoAm  before  its  cloae.  The 
forest  prodiicts  of  uw  State  bichMe  Tutihcr.  reshia,  cabinet  and  dye- 
woo(l.>>.  deerskin*,  orchilla  and  ixtlc  fibre.  Up  to  the  beginning  of 
the  3oth  century  ^naloa  had  only  one  short  tailway,  which  coo- 
nn  ti-il  Culiacin  with  its  port  .iUtata.  Since  then  the  Mexican 
hrani  h  of  the  ;.\merican)  Southern  Pai  ifio  railway  from  Xojalc^  to 
Guaynias  haii  lioen  extended  S.E.  alcxig  the  coast.  SinaW  has 
cnoeUent  natural  harbours,  only  two  of  which— Mazatl^n  and 
Alteta— are  much  used.  The  bays  of  Agiobampo  and  Toi>olol>ampo 
are  prospt-ctivc  railway  terminals  with  fine  harbours.  The  capital 
of  the  ^tate  is  Culiac.^n  Rosales  (commonly  called  Culiacanl.  on  the 
Culiac\n  river  ^9  m.  from  its  jK^rt,  .Mt.it.i.'at  the  motith  of  the  same 
river,  with  which  it  is  connci  te<J  bv  rail.  It  is  a  well-built  town, 
with  some  thriving  manufactures,  including  cotton  goods,  cigarettes, 
liqueurs,  &c.  It  is  the  see  of  a  bishop  and  has  a  fine  catbedraL 
Culiac&n  (pop.  in  1900,  10.380)  is  the  distributing  centre  for  a  large 
district  between  tMiayma-i  and  Maz^itlan.  The  most  important 
town;  is  MiuatUm,  one  of  the  leading  ports  of  Mexico  on  the  Pacific 
coast,  and  the  commercial  centre  for  S.  Sinaloa  and  N.  Durango. 
Other  towns  arc  Mocorito  (pop.  gcjyi  in  1895),  Sinaloa  and  Fiierte, 
all  in  the  N.  of  the  state.  Roi«ino  (pop.  8448  in  1900},  and  San 
Ipnacio  in  the  S. 

SINAN  PASHA  (i5XS-'iS96),  Turkish  soldier  and  sUtcsman, 
was  an  Albaniaaof  km  origin.  In  1569  hews*  appointed  go  vemoc 
of  Egypt  and  was  occupied  until  1571  in  tbe  conquest  of  Yemen. 
In  1574  he  commanded  tbe  great  expedition  against  TuiSt 
which,  in  qite  of  tbe  bnwe  defenee  fay  the  Spanish  and  ItaUaa 
garrton,  ma  added  to  the  Ottoman  empire.  In  Siaan 
commanded  the  army  agalnat  Pcr^  and  was  eppoiatad  grand 
Wzicr,  but  was  disgraoed  and  exiled  in  the  following  year,  owing 
to  the  rout  of  his  lieutenant  Mahommed  Pasha,  at  Gori,  in  an 
attempt  to  provision  the  Turkish  garrison  of  Tiflis.  He  subse- 
quently became  governor  of  Damascus  and,  in  1589,  after  the 
great  revolt  of  the  Janissaries,  was  appointed  grand  visier 
for  the  second  time.  Another  revolt  of  Janissiaries  led  to  his 
dismissal  in  i^pi,  but  in  1593  he  was  again  recalled  to  become 
grand  vi/icr  for  the  third  time,  and  in  I  he  same  year  he  commanded 
the  Turkish  army  against  Hungary.  In  spite  of  his  victories 
he  was  again  deposed  in  February  1 595, shortly  after  the  accession 
of  Mahommed  ILL.,  and  banished  to  Malghara;  but  in  Augtiat 
vva3  in ;  Mi  w c r  again  and  on  the  march  to  Wallachia.  The  unhappy 
course  oi  this  campaign,  culminating  in  the  fall  of  Gran,  bton^ 
him  once  more  into  disfavour,  and  he  was  deprived  of  tbe  seal 
of  offioa  (November  19).  Tbe  death  of  Us  lucwssoar,  Lak 
MabonnNd,  tinw  days  later,  was  lookad  an  aa  a  sign  tnm 
heaves,  and  Sinan  became  grand  vizier  for  the  fifth  time.  He 
died  suddenly  on  tbe  3rd  of  April  1596. 

Bold,  overhearing  and  unscrupulous,  Sinan  reooQed  from  no 
baseness  to  put  a  rival  out  of  the  way;  while  his  insolence 
w.is  not  confined  to  foreign  ambassadors,  but  was  exercised 
towards  his  opixjnents  in  the  sultan's  pre.scruc  He  had  a 
barbarous  hatred  not  only  for  Chrisi;an>  but  tor  all  ^iviliza 
tion.  The  immense  fortime  which  he  left  is  a  proof  of  his 
rapadty. 

Another  Siaan  Pasha  was  goiwrnoe  of  AnatoHa  at  the  time  of 
MahfHnroed  Il.'a  death  in  1481.  lie  ws«  e  brother-in-law  of  Bnynid 

II.  and  defeated  Prince  Jem's  troops  at  Bni«l.  In  S^lim  l.'»  re^ 
he  served  with  great  distinction  in  the  Pernan  and  Kicyptian  cam- 
paigns and  fell  at  the  battle  of  Ridania,  where  the  Mamelukes  were 
defeatf<l,  in  1517. 

A  third  Sinan  Pasha,  brother  of  the  grand  vizier  Rustem  Pasha, 
was  grand  admiral  under  Suleinian  I.  a»i  died  about  ISB}. 

See  I.  V.  Hamnter-PurgsUll,  G*3ck.  dci  OraumteSM  Jbkto 
(Md  ed.,  Perth.  ia(o>>  and  authocities  there  dted. 
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■mCUIR,  the  name  of  an  dd  Seotddi  fandljr,  nemben  of 
wfaicfa  liave  held  the  titles  of  earl  of  Orkney  and  cad  of  CaitluuaB. 

The  word  is  a  variant  of  Saint  Clair. 

Sir  Wii  I  iwi  Si\(  i.air,  or  Saint  Ciair  (c.  i26o-<.  1303),  was 
the  descendant  of  a  line  of  AnRio-Norman  barons,  one  of  whom 
obtained  the  barony  of  Kossls  u  from  King  David  I.  in  the  12th 
century.  Sir  Williara  took  part  in  the  dispute  over  the  succession 
to  the  crown  of  Scotland  in  1292,  and  was  one  of  the  leaders  uf  the 
Scots  in  their  revolt  against  Edward  I.  One  of  his  sons  was 
William  Sinclair  (d.  1337),  bishop  of  Dunkcld,  who  was  n-s;Hinsil)lc 
for  the  defeat  of  an  English  force  at  Donibristlc  in  Fife  in  1317. 
Sir  William's  eldest  son  was  Sir  Henry  Sinclair  (d.  1330),  the 
friend  of  Robert  the  Bruce;  and  Sir  Henry's  son  was  Sir  William 
Sincibur,  who  was  slam  by  the  Saracens  in  August  1330,  while 
JonnqriBS  through  Spain  to  Palestine  with  Sir  James  Douglas, 
tbe  baaier  of  the  heart  of  Bnee.  Thb  Sir  WiBiBnl  Sinclair 
manied  Isabel,  daughter  of  UaHae^  cad  ofStmtbaaia,  CUthncas 
and  Oikney  (d.  c.  1350),  and  thdr  ioa  Sb  Bemy  Sindair  (d.  e. 
X400)  obtained  the  earldom  of  Orkney  by  a  judgment  of  the 
Norwegian  king  Haakon  VI.  in  1370.  Hetben  helped  to  conquer 
the  Faeroe  Islands,  and  tc-ak  in:o  his  ser\-ice  the  \'enetian 
travellers,  Niccolo  and  Antonio  Zeiio,  sailing  with  .\ntonio  to 
Grtentand.  This  prince  of  Orkjicy,  as  he  is  sometimes  ralkd,  was 
succeeded  by  hiss^jn  llenry(d.  i-iiK),  who  was  admiral  of  Scotland, 
and  then  by  his  Rrandsun  William  (c.  1404^1410),  the foonds  of 
the  beautiful  chapel  at  Rosslyn. 

Wil.t.lAM,  the  3rd  carl  of  his  line,  whose  earWom  of  Orkney 
was  a  Norwegian  dignity,  was  maile  chancellor  of  Scotland  iu  1454 
and  Lord  Sinclair  and  earl  of  Caithness  in  1455.  He  took  some 
part  in  public  affairs  in  Scotland,  and  when  in  1470  the  Orkney 
Islands  were  ceded  by  Norway  to  King  James  IH.  he  resigned 
all  his  rights  therein  to  his  sovereign  and  was  known  merely  as 
aad  of  Caithw.  Hb  ddnt  ion,  WiUhni,  having  offended  his 
father  by  his  wasteful  habits,  the  eail  settled  bis  earldom  on  his 
ddeit  son  by  another  marriage,  aho  called  WiDiam,  who  was 
killed  at  Flodden  in  15 13.  The  elder  William,  however,  in- 
herited the  title  of  Ix>rd  Sinclair,  and  the  family  was  thus  split 
into  two  main  branches.  John,  the  3rd  earl,  waakHlod  111  1539 
while  attempting  to  sci/e  the  Orkney  Island!;. 

George,  4th  earl  of  Caithnes!,  1 1 .  15:  ;^-:  - : ,  a  son  of  the  3rd 
earl,  w.is  a  Roman  Caihoiic  and  a  supporter  01  j\lar>'  Queen  of 
Scots,  but  he  was  mainl)'  ocnipied  wHth  acts  of  violence  in  the 
north  of  Scotland.  His  grandson  Cleorgc,  the  sth  earl  (c  156&- 
1643),  was  outlawed  and  compelled  to  fly  to  the  Sheth.iiils.  He 
left  many  debts,  and  his  great-grandson  and  successor,  (icorgc, 
the  6th  earl  (d.  1676),  who  was  childless,  arranged  that  his 
estates  should  pass  to  a  creditor,  Sir  John  Campbell,  afterwards 
earl  of  Breadalbane.  Campbell  was  created  carl  of  Caithness  in 
Z677,  but  the  title  was  also  claimed  by  George  Sinclair  (d.  i6g8), 
a  grndaon  of  the  5tb  carl,  and  in  x68i  the  privy  council  decided 
b  Us  favour.  Wbea  Alenndcr,  the  9th  ead,  died  in  1765  the 
title  was  raooenfully  dahned  V  Wl^uai  Sladair  (d.  1779),  ft 
descendant  of  tbe  4th  carl,  wbo  bacanw  the  loth  cad.  Jaoea, 
the  i2th  earl  (1766-1823),  was deaeended  fnxn  another iMUdi  of 
the  4th  earl's  family,  and  his  grandson  James,  the  14th  earl 
(i8;i-i88i),  was  a  representative  peer  for  Scotland  from  1858 
to  1.S6S,  and  was  created  a  iner  of  the  United  Kingdom  as  Baron 
Barrogill  in  1866.  He  was  interested  in  scientific  matters, 
and  puMiabed  iMtarat  M  Popular  and  S^mH^  SiUifeas 
(1877). 

Thetitlcof  Lord  Sindairpassed  from  William,  the  2nd  lord,  who 
died  about  1488,  to  John  (1610-1676),  who  became  the  9th  lord 
in  1615.  At  first  a  covenanter,  afterwards  he  became  a  royalist, 
aad  was  taken  prisoner  at  the  battle  of  Worcester.  He  died  with* 
oat  bmI*  katt  and  the  title  became  dormant.  His  estates,  how- 
VPtr,  paaied  to  hb  grandson,  Heniy  St  Oair  (1660-1733),  tbe 
ion  of  hb  daai^hter  ChthcdM  (d.  iMC)  and  bet  hudMUid,  John 
St  Odr  of  Herdmanitoa,  and  hi  1677  Buuy  waa  aeated  Lord 
Sindafinrith  the  pteoedenoe  of  the  older  title.  He  had  two  sons, 
John  Smclair  (1683-17  50)  the  Jacobite,  and  JameaSfaldair,  who 
became  a  general  in  the  British  aimy,  and  was  abo  anbaaaador 
at  Vbnna  aad  Taria  lad  a  noaber  of  padbnent  for  many 
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tbe  rising  of  1715,  the  family  estates  were  settled  on  James,  but . 
he  resigned  them  to  his  elder  brot  her  when  the  latter  was  pardoned 
in  1716,  The  pardon,  however,  did  nr.i  include  I'lc  rfsi  cir.it  ii  n  of 
the  title.  Earlier  in  life  John  Sinciaii  had  killed  a  iiiji,  ii.imcd 
Shaw  in  a  dm  l  a:id  had  afterwards  shot  this  man's  brother. 
He  was  tried  by  c<mrl-m3ni.al  and  sentenced  to  death,  but  was 
pardoned.  .An  account  of  the  proceedings  in  the  tourt-martial 
w.is  edited  by  Sir  Walter  Scott  for  the  Koxburghe  Club  (Kdio- 
l)urKh,  1828].  Sinclair  himself  wrote  ifcmoirs  rf  Ike  ReUHoH, 
pi'blished  by  the  Roxburghe  Club  in  1858. 

Neither  of  the  brothers  left  male  issue,  and  tbe  title  devol\'cd 
upon  a  cousin,  Charles  St  Clair  (d.  1 7  7  $) ,  who  was  not  iitcluded  in 
the  attainder.  Charles  did  not  claim  it,  but  in  1 782  his  grandson 
Charles  (1768-1863)  waa  dedaved  to  be  Lord  Sbdair.  He  waa  a 
Soottbh  icpresentativepeer  finom  ifa7  to  andb  the  aacertor 
of  the  pucaent  holder  of  the  title. 

Three  brothers  were  also  noted  Stndaln: — OHver,  tbe  friend  of 
James  V.  and  the  leader  of  the  Scots  at  the  rout  of  Solway  Moss; 
Henry  (1508-1565),  bishop  of  Ross  and  president  of  the  court 
of  session,  who  made  some  additions  to  Hector  B accent Ckmtldtt 
of  Scotland;  and  John  (d.  1566),  bishop  of  Bretliin. 

Sec  Sir  R.  Douclas,  The  Pefrage  of  Scoliand,  nrw  od.  hy  Sir  J.  B. 
Paul;  C.  E.  (Cokayoe),  CompUU  Peerage;  iUncLair,  Thie  Situlairt 
of  England  (1887);  Sir  R.  Gordon  aad  C.  Goedoa.  The  Earldom  tf 
Sutherland  (Edinbugb,  1813).  and  Hay,  GMMaber  tf  Ike  XmUn 
of  Roslin  {1835). 

SINCLAIR,  SIR  JOHN.  Rart.  (1754-1S35),  Scottish  writer 
on  ^ance  and  agriculLurc,  was  the  eldest  son  of  George  Sinclair 
of  Ulbster,  a  member  of  the  family  of  the  earls  of  Caithness, 
and  was  bom  at  Thurso  Castle  on  the  loth  of  May  1754.  .'Vfter 
studying  at  Eriinburgh,  Glasgow  and  Trinity  College,  Oxford, 
he  was  admitted  to  tbe  faculty  of  advocates  in  Scotland,  and 
called  to  the  Eotfiih  bar,  but  naver  ptacdied.  In  1780  he  «aa 
letoined  to  parliament  to  Orithnm,  and  subsequently  repm- 
sented  aevoal  En^iah  oonstitueades,  bis  parliamentaiy  career 
extending,  with  few  interruptions,  untn  181 1.  He  established 
at  Edinbtirgfi  a  society  for  the  improvement  of  British  wool, 
and  was  mainly  instrumental  in  the  creation  of  the  Board  of 
.\grirult urc,  of  which  he  was  the  first  president.  His  reputation 
as  a  financier  an<l  economist  had  been  c-slahlished  by  the  publica- 
tion, in  17S4,  of  his  History  vf  Ike  PiMk  Kreasue  oj  l.hf  British 
Empire;  in  1793  widespread  ruin  was  prevented  by  the  adoption 
of  his  plan  for  the  issue  of  exchequer  bills;  and  it  w.as  on  his 
advice  that,  in  i~<)y.  I'itt  issued  tlie  "  luyalty  loan  "  01  ei^lilcjn 
millions  for  the  prosecution  of  the  war.  His  services  to  scientific 
agriculture  were  no  less  conspicuous.  lie  supervised  tbe  com- 
pilation of  the  valuable  SlatisUcal  AuoutU  0}  Scotland  (11  vols., 
1 7()T  -1 7Qo),  and  also  that  of  the  General  JUpcrt  of  ScoOand,  issued 
by  the  Board  of  .Agriculture;  and  from  the  leports  comi^ed  by 
t  his  society  he  published  in  18 1 9  hb  Code  0/  AgricniUwe.  He  was  a 
member  of  moat  of  tbe  continentd  agiicidtiud  aodetba,  afelbir 
of  the  Regrat  Sodetlcs  of  London  aad  Edinbuigh,  aa  wdl  aa  of  the 
Andquariaa  Sodety  of  London,  and  pnddent  of  tbe  W^Mand 
Society  in  London.  Origfaially  a  tboiongb  snpporter  of  PtttVi 
war  policy,  he  later  on  joined  the  party  of  "  armed  neotnUly.'' 
In  1803  he  was  appointed  by  Pitt  a  commissioner  for  tbe  con- 
struction of  roads  and  bridges  in  the  N.  of  Scotland,  in  1810  he 
was  made  a  member  of  the  privy  council  and,  next  year,  received 
the  lucrative  sinecure  otiicx-  of  COOUnisdOBer  of  Odw.  Ha  died 
on  the  2ist  of  Decemlicr  1835, 

Sir  John  Siiidair,  who  was  created  a  baroncl  in  :  7S0.  was  twice 
married,  first  to  a  daughter  of  Alexander  Maitl.ind,  by  whom 
he  had  two  daughters,  and  secondly  to  Diana,  daughter  of  the 
first  lord  Macdonald,  by  whom  be  had  thirteen  children.  His 
eldest  son,  Sir  George  Sndair  (1790-1868)  was  a  writer  and  a 
member  of  pailiament,  repeeeeatlng  Csitbncas  at  intervals  fma 
iStttUiS^.  Ma  eea,  Sb John  Geonge  ToBemache  Smdab,  the 
3rd  baionet,  intt  meinber  for  the  same  conetituengr  fioo  1M9  to 
188s.  Tlw  Unt  baronefb  third  aon,  John  (1797-1875),  bacanc 
archdeacon  of  Middlesex;  tbe  fifth  son,  WUHaa  (iMiit-lgjft, 
was  prebendary  of  Chichester  and  was  tbe  father  of  WDtaa 
Macdonald  Snidab  (b.  t8s»),  who  in  1889  became  aickdeaeoo  of 
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London;  the  fourth  daughter,  Culieriae  (1800-1864),  at  one 
time  enjoyed  some  vogue  as  an  auUwr. 

See  ConesfmuUnee  of  the  RMt  Hm.  Sir  Jokm  Smdair,  Bort.,  wUh 
RemtHtscences  of  I>istunitishtd  CktrUtm  If  r6k^  LoMOll,  Itel); 
and  Memoirs  of  the  Life  and  VMu  «^llt  Mifilt  Bm.  Sk  JMm  SmSair 
(a  vob..  Ediaburgh,  i837)> 

nnik »  fotiow  pcovinoe  of  India,  no*  ft  dhrUoa  of  the  Bombay 
presidency.  It  b  the  noat  aactlwily  pontieii  «f  the  presidaicy, 
lying  between  13*  and  at^  19'  N.  and  between  66*  40*  and 
71"  10'  £.,  having  an  area  of  53,116  sq.  m.  and  a  population 
(1901)  of  3,410,223.  It  includes  the  six  districts  of  Karachi, 
Hyrfcrabad,  Thar  and  Parkrir,  L:trkhan;i,  Sukkur  and  Upper 
Siail  Frontier,  together  with  ihe  native  state  of  Khairpur.  It 
differs  widely  in  ph>  lil  sI  ii  aturcs  and  ilimntc.  no  less  than  in  the 
language,  dress  and  custums  of  the  peDple,  from  the  rest  of  the 
prciidcriLV,  from  whith  it  is  tut  off  by  the  deserts  or  the  sea. 
It  is  lK)Uiided  on  the  N.  by  Baluchistan  and  the  Punjab;  on  the 
E.  by  the  desert  tracts  of  \V.  Rajputana;  on  the  S.  by  the  Runn 
of  Cutch  and  the  Indian  Ocean;  and  on  the  W.  by  Baluchistan. 

Physical  features. — Sind  proper,  or  the  central  alluvial  plain 
watered  by  the  Indus,  lies  between  the  Koliistan  or  hilly  country 
that  rises  to  the  Kirthar  range  on  the  Baluchistan  border. 
Mid  tlio  Be(ictaQ  of  Hut  desert  tlwt  ttictcbea  fi>  into 
Kajpataaa.  Ths  HCnhwliin  m  yean  of  good  nnfill  yidda 
ibandiBt  ioddor  ior  cattle  aad  cmta,  and  mpporta  a  acanty 
tiUaf*  on  the  banks  of  the  hOI  atftams  or  imu,  one  of  wUch, 
nanied  the  Hab,  forms  the  boundary  between  SSnd  and  Baluch- 
istan. Central  Sind  lies  on  both  banks  of  the  Indus,  which 
flows  S.  in  a  be<l  th.it  h:v>  h(M-n  r.iiscd  by  the  di-p<isit  of  silt  .above 
the  surrounding  eountry.  Except  where  its  bed  is  conl'ineil  by 
rocks,  as  at  Sukkur,  Kohri  and  along  the  edge  of  the  Kohistan 
from  Lakhi  to  Jhirak,  the  river  constmtly  changes  its  course, 
esj>ccially  in  the  delta,  the  head  of  wh;..  h  :s  r.^iw  u]:.[H)site  Shah- 
bandar.  Central  Sind  depends  on  the  yearly  inundation  of  the 
Indus,  which  begins  to  rise  in  March  and  reaches  its  highest 
point  about  the  middle  of  August.  The  water  is  distributed  by  a 
veiy  ancient  system  of  canals,  which  has  been  greatly  improved 
and  eitended  since  the  British  conquest.  The  soil  is  a  plastic 
day  deipontad  by  tbe  river. 

The  great  gmgrapbical  feature  in  Siad  is  the  lower  Indus, 
which  pasaes  through  the  entire  length  of  the  ooiutry,  first  In  a 
S.W.  dinGdon,  then  taning  aomewliat  to  the  E.,  then  retuining 
to  a  Hne  mote  <Brectly  S.,  and  finally  inclining  to  the  W.,  to  seek 
an  outlet  at  the  sea.  The  distant  line  of  mountain.s  between 
Sukkur  and  Sehwan,  the  steep  pass  overhangiiig  the  water  at 
Laklii,  and  the  hill  country  !]cli>w  Sehuan  give  a  I'.i-,' iiu  I  ;vc 
char.itter  to  the  rinhl  bank.  Sir.d  has  been  aptly  likened  to 
Egypt.  If  the  one  depends  for  life  and  fertility  on  the  Nile, 
so  does  the  other  on  the  ImSus.  The  cities  and  towns  arc  not 
so  readily  to  be  compared.  II\ 'i<rab.id,  nolwithst.anding  its 
remarkable  fortress  and  handsome  tombs,  can  scarcely  vie  in 
interest  as  a  native  capital  with  Cairo;  nor  can  Karachi,  as 
a  Europeanizetl  capital,  be  said  to  have  attained  the  celebrity 
of  Alexandria.  The  province  contains  matliy  BMIMUBebtt  of 
archaeological  and  architectural  interest. 

Owing  to  the  deficiciicy  of  rain,  the  continaanee  of  hot  weadter 

in  Sind  is  exceptional.  Lying  between  two  monsoons,  it  just  escapes 
the  inllucru  <■  o(  Ixjih.  I  he  S.W.  monsoon  stops  short  ai  I.akhpat 
in  Cutch,  the  N.W.  mon«uon  at  Karachi,  and  even  here  the  annual 
laiofall  is  not  reckoned  at  more  than  6  or  8  ia.  At  times  there  is  no 
lain  for  two  or  three  years,  while  at  othen  there  is  a  whole  season's 
raiafall  in  one  or  two  days.  The  average  temperature  of  the  summer 
months  rises  to  95*  F.,  and  the  winter  average  is  60*,  the  summer 
maximum  btrini;  i*o°  and  the  winter  minimum  28°.  The  temperature 
on  the  sca-roast  is  much  more  eouable  than  elsewhere.  In  northern 
Sind  we  dnd  frost  in  winter,  while  both  here  and  in  Lower  Sind_  the 
heat  ia  amnae  mm  pnlongcd.  This  gnat  heat,  combined 
whh  the  poisonous  ei^alations  from  the  pools  left  after  the  annual 
HMindation  and  the  decaying  \'egctable  deposits,  produces  fe\'er 
and  ague,  to  which  even  the  natives  fall  a  prey. 

Agricuilure, — The  nf  the  delta  the  only  mineral  product  of 
commeixi.i!  im[>irli  'Imi1«r  .md  fuel  are  suppliwi  chiefly  by 

the  babul  lAcana  atal>i(a),  bahan  (PofnUus  euphrattca),  handi  (Pro- 
Mpu  iptcigera)  and  iron  wood  (Tacomut  iiJidala<a)i  and  fiust  by  the 
date,  mango  and  pomcgmnate.   The  chief  ftBHT  or  spring  cnpti, 


f^!!!^^!!^  t^9^  y^  Oc*^  vbA  leaped  fram  Fshnuw^^  ApiC 


ai«  whaat,  bi^,  giam, 


aad 


or  kharif  cmp^  sown  from  May  to  July  and  reaped  from  October 
to  December,  arc  the  millets  (bajri  and  juurl,  Her,  uriui  {Pkaieolui 
radiatus),  muMg  {Fhtistuiui  muniit),  cotton  ,ind  i-iiltt;o.  Efforts  arc 
being  made  to  introduce  the  long-stapled  Egyptian  cotton.  Agri- 
culture is  almost  entirely  dependent  upon  irrigation  from  the  Indus. 

Manufacturer. — Among  the  chief  manufactures  may  t>e  mentioned 
cold,  silver,  and  silk  embroideries,  carpets,  dothn,  lacquered  ware, 
fiorM-- trappings  and  other  leather-work,  paper,  pottery,  tiles. 
s»ords  and  matchlocks,  and  the  boxes  and  other  articles  of  inlaid 
work  introduced  from  Shiiaz.  Lac  work,  a  widely  extended  industry 
in  India,  is  also  in  vogue  in  Mnd.  Variously  coloured  lac  is  laid  in 
succession  on  (he  boxes  while  turning  on  tlie  lathe,  and  the  design 
Is  then  cut  through  the  difTcnent  colouis.  Hydoabad  was  long 
famous  for  ha  s3ks  and  cottons,  silver  and  gidd  work  and  lacquered 
ornaments,  and  the  district  could  once  boast  of  sfcilled  workmen  in 
arms  and  .irmour;  but  the*«  old  industries  are  now  on  the  tlccline. 
In  the  cloths  called  tudi,  silk  is  woven  with  the  stripe<l  cotton — a 
practice  possibly  due  to  the  large  Mahommcdan  population  of  the 
country,  as  no  Moslem  may  wear  a  garment  of  pure  silk.  Chundari, 
or  knotting,  is  another  method  of  decorating  cotton  and  silk  goods. 
The  eiReiwon  of  cotton  cultivation  in  Sind  has  caused  a  brisk 
vclopment  in  ginning  factories  of  recent  years.  The  Sind  cotton* 
winters  arc  the  most  skilful  ami  tasteful  in  the  Bombay  presidency. 
Cotton  carjjcts,  rugs,  horse-cloths,  towels  and  napkins  arc  manu- 

factored  at  the  gaols.  \Vo<jllen  saddle-cloths,  blankets  and  felts 
aitaaltn  aiada.  ShMl  prtxiuces  the  bait  pottiiy  «f  fai^  The  art 
waa  latinduced  or  developed  by  the  Mahonmtedans,  whose  rnlen 
gave  it  every  encouragement.  Magnificent  tombs  and  mosques, 
now  in  ruins,  testify  to  the  skill  of  the  ancient  potters.  Leather  is 
worked  in  a  variety  of  anirlcs,  such  as  saddle-covers  for  camels  and 
horses,  shoes,  leggings  and  accoutrements.  In  I9O4  tWO  Oew  fiOHT 
and  rice-cleaning  mills  were  started  at  Sukktir. 

Tradis^The  Osdc  of  Sind  is  carried  on  thraugh  Karachi  whh 
foreign  countriet,  and  across  the  land  frantier  with  Afghanistan, 
Baluchistan  and  Seistan.  Karachi  is  the  great  port  for  the  grain 
trade  of  all  N.  India,  and  is  alv>  the  great  strategic  military  |)ort  for 
the  N.W.  frontier.  The  chief  articles  of  iniiwrt  are  cotton  and 
wiKjlli-n  go<xls,  iron  and  .itixl,  niintral  nil,  so^.ir,  tea  and  machiner>-; 
while  the  chief  exports  are  wheat  and  other  grains,  cotton,  wool, 
oilseeds,  hMesand  skins,  and  bones.  On  the  land  frontier  the  chief 
articles  of  impart  are  horses,  ponies,  mules,  sheep  and  goats,  woollen 
and  cottcm  piece-goods,  wheat,  gram  and  pulw,  rice,  fruits  and  nuts, 
provisions,  stores,  leather,  (;hee.  raw  wool,  filver,  assafoctida,  drugs, 
nides,  fish,  M.'eilg,  nianuf,ietured  silk,  spices  and  J '.iecu;  while 
the  exjKirt.i  are  cuttun  twi?,!  anti  yarn,  pitce-giM.".!-.  l.Mrlii  1,  ::.i'i.ils. 
coal  and  coke,  wticat,  husked  rice,  liquors,  ghee,  wi^-.ir,  tea,  tobacxo, 
wool  and  silver. 

fauna. — The  last  tiger  in  Sind  was  shot  ;iS  ut  1885.  .Vraong 
other  wild  anim.ils  are  the  hyaena,  the  gurkkar  nr  wild  as.";  {in  the  S. 
of  the  lli.ir  and  I'.irk.ir  dir>;riii;.  the  wdH,  j.ickal,  fox,  wild  hog, 
antelofic,  pharho  or  hug  devr,  hares  and  porcupines.  Of  birds  of 
prey,  the  vulture  and  several  varieties  of  falcon  may  be  mentioned. 
The  flamingo,  pelican,  stork,  ciane  and  Egyptian  ius  freonent  the 
shores  of  the  delta.  Besides  thcae  there  are  the  «MM  niustafd) 
or  tUi^,  the  rock-grouse,  quail,  partridge  and  various  kinds  Of 
fjarrols.  Waterfowl  are  plentiful;  in  the  cold  season  the  lakes  or 
dhandhs  are  covered  with  wiSd  KetNC,  tulanf,  duck.'*,  teal,  curlew 
and  snipe.  .'Vmong  other  animals  to  be  noted  arc  si'orpiotis,  lizards, 
centipedes  and  nianywiahaik 

The  domestic  aMmab  bdade  eaada  (one-humped),  buffialoe^ 
sheep  and  goats,  bonea  nnd  aawa  (aBall  hot  hardy),  moles  and 
bullocks.  Of  fish  there  are,  on  the  wm  ceaet,  sharks,  saw.fish. 
rays  and  skate;  cod,  tif,  eoaotho,  red-snapper,  tassir,  brfli,  dang/Ira 
and  buru  abound.  A  kind  of  sardine  also  frequents  the  coast.  In 
the  Indus,  the  finest  flavoured  and  most  plentiful  fish  is  the  polo, 
generally  identified  with  the  fiilm  of  the  Ganna.  Dambhro  {Labio 
rohila)  and  mullet,  morAko  (Cbrhina  mripiU),  gandan  {Nalopltnu 
kapiral),  khago  or  catfish  (Rita  bMhanant),  popri  (Barbus  sarana), 
skakHr,  jerkho  and  singhiri  (Miurona  nor)  art?  also  found.  Otter, 
turtle  and  [wrpoisc  are  fret|ucntly  :r.e'.  « ith  ;  so  too  are  long-snouted 
cnx'odiles  .^nd  water-snakes. 

Foretis. — The  area  of  reserved  forest  in  Sind  is  1065  sq.  m.  The 
forests  are  iteitated  for  the  BMMt  part  on  the  bonks  of  the  Indus, 
and  extend  S.  from  near  Rohrf  to  the  middle  delta.  They  are 
narrow  stripe  of  land,  from  2  to  1  m.  in  len;;ih.  anri  ninging  from 
3  furiongs  to  2  ni.  in  brL-adth.  "fhc  largest  i.'e  S,>elwcen  ()0<xi  and 
lO.cioo  acres  in  are.i,  l)Ut  .ire  subject  to  diminution  owing  to  the 
encrr»achments  of  the  stream.  The  wckkJ  i^  principally  biinu  (Acacia 
arabicii),  bahan  il'opuSiu  euphrattca)  and  kandi  (Frosopis  sptrietra). 
The  UU  iPaibertia  Sissoo)  grows  to  some  extent  in  I'pper  Sind;  the 
iron-wood  tree  (Tocoma  unautala)  is  found  near  the  hills  in  the  Mehar 
districts.  There  arc.  besides,  the  mm  (Melia  AzadirMhta).  the  f»pal 
(Fitus  religiosa),  the  bir  (Zizyphm  Jujuha).  '\'hv  lirli.i  h.i-.  w.i  [ijichts, 
but  its  shores  alxuinil  with  n-.-in^r'A  e  trees.  Of  trees  intriKluteil  are 
the  tamarind  <  Tcmr.rtr./Ju\  iniUi  a).  several  .^ust^alian  wattle  trees, 
the  water-chcitnut  iTrapa  naltins),  the  aula  iEmbliea  officinalis),  the 
bakm  ITeminaJia  BeUerica),  the  cart^  tree  {CtraUmia  Siligua),  the 
CUm  taOow  iSHOiMpa  sebifera),  the  bil  (AegU  Marmtlos)  and  the 
'  (Jatmi  lalifiUa).   There  is  a  specblly  oiganiied  fonat 
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Irritation  — The  Indus  at  its  source  is  16,000  ft.  above  sea-icvd. 
At  Attr-x-k  il  19  still  2000  ft.  above  the  ?ca  It  is,  tln  n-fore.  a  raj^id 
river,  which  firings  down  a  grtMi  i|u.i.'.:ii\  <it  mIi  ir  iu  the  mountains 
and  deposits  it  in  the  Sind  valley.  I'hc  bed  of  thi-  river  is  always 
rising,  and  Kas  to  be  constantly  watched  to  prevent  it»  overflowinjg 
iu  baalcB,  while  the  quantity  ol  sill  chat  the  water  ronuina  makes  it 
very  valuable  to  the  cultfaatnr.  The  inundation  canals  of  tlw  iMfois 
teve;  therefore,  been  CmiM  to  a  high  degree  of  perfection,  tiMUgh 
the  water  of  the  river  cannot  be  fully  utilized  until  the  proposed 
barrase  i-*  constructed  at  Sukkur.  The  chief  of  the  existing  oin.ils 
an-  nr:  the  rT^,lit  li.iiik  of  the  Indus,  the  Desert,  Undarwah,  Rreari. 

1'  ill,  -ii.<i..:r,  (jhar,  Sattah,  Sind  and  Western  \ia.\  i  ar..ils; 
and  un  the  leli  tiank  the  Eastern  Nan,  Hiral,  Jamrao,  Dad,  Nasrat, 
Fokli  tad  Hasanali  canals.  Within  the  area  watered  by  thcte 
canab  all  vegetation  is  luxuriant ;  but  beyond  the  reach  of  the  lOt' 
laden  watere  the  dry  and  hardenc<l  ground  is  almost  bare. 

Railways. — Sind  is  traversed  by  the  North- Western  railway,  which 
follows  the  Indus  from  the  Punjab  to  the  sea  at  Kar.ichi.  The  Indub 
is  twice  bridged:  at  Kohri  where  the  iii.iiii  line  i  r<i^M  N  the  river  ami 
a  branch  goes  off  to  (^^uetta;  and  at  Kotri,  oppjsitc  Hyderabad, 
vlmM*  n  Mwoir  iiiige  Iim  ww  op«Mii  into  lujpattm  in  f too, 
■dd  aaathcr  Ixancii  rune  &  ta»  Budiit  la  tlie  ddn.  A  chord  Une 
eonneett  Hyderabad  with  Rohri,  to  evade  the  erosion  of  the  Indus, 
civfaif  an  alternative  route  from  Karachi  to  Qvetia  and  the  \.W. 
frontier.  One  of  the  niain  purposes  of  the  Indus  valley  line  is  the 
strategic  defence  of  that  frontier. 

Popmlati»». — The  great  majority  of  the  inhabitants  of  Sind  are 
«t  Hinda  descent,  convened  to  Islam.  They  speak  a  language 
of  their  own,  which  is  alcin  to  that  of  the  Punjab,  though  retaining 
muy  archaic  peculiarities.-  ilahonunedans,  who  form  more 
tbu  UimHoiBtiift  of  the  total,  may  lie  divided  into  Sindii 
proper  imfiiBtanliHdSiBdii.  The  SiiMii  proper  is  a  descendant 
of  the  otiginal  Hindn.  In  sect  he  is  a  Stini,  though  the  Talpur 
mils  adopted  the  Shiah  persuasion.  There  is,  as  a  rule,  no 
dL-^tinf tion  of  cistc,  except  that  followers  of  certain  vocations 
-  such  a.s  weavers,  leather-workers,  swcefMTS,  huntsmen — are 
considered  low  and  vile.  The  six  ditTiTcnl  rkisses  of  n;iluralize(l 
Sindis  are  -  the  four  families  of  the  Saiyitis  I  t  he  Hokhari,  Mathari, 
Shirazi  and  Laghari) ;  the  .\fghans;  the  lia'.uchis;  the  slaves 
or  Sidis — originally  Africans;  the  Metnans;  and  the  Khwajas. 
More  tliari  half  of  the  Hindus  are  IrflTlNW.  originally  traders, 
who  have  almost  moaopoliaed  fovemment  service  and  the 
psBtrisioM    Bnhmans  are  few  and  nninflnnitial.  Sikhs  are 

Aimmblnli9m.-StBA  is  admiDistered  as  a  non-regulation 
province,  under  a  commusioner,  who  resides  at  Karachi.  The 
highest  court,  independent  of  the  High  Court  at  Bombay,  is 

that  of  the  judicial  rommis.sioner,  consisting  of  tlirce  judges, 
otic  of  whom  mu.st  t>c  .1  barrister  s[KT!a!ly  (lualilkd  to  deal  with 
mcrc.ir.t  If  r.xst-s.  The  Karachi  brit^ade,  forming  pari  of  the 
Quetta  or  fourth  <livision  of  the  .'^^outhern  army,  is  distributed  in 
cantonments  at  Karachi.  Hyderabad  and  Jatobabad, 

History. — Sindhosa  history  of  its  own, distinct  from  the  rest 
of  India.  In  the  early  centtirics  of  the  Christian  era  il  was  ruled 
by  a  Buddhist  dynasty,  with  capitals  at  Ak>r  and  Brahmanabad. 
b  WIS  the  first  part  ol  the  peninstda  to  be  invaded  by  the  Mahom- 
medaas,  under  Mahommed  bin  Kaaim,  a  fenenl  of  the  i»lq>h, 
m  711.  The  mvssion  was  by  sea,  from  the  mouth  of  the  Indus; 
and  far  nearly  three  centuries  Sind  remained  nomiBally  subject 
to  the  Arab  caliphs.  Though  conquered  by  Mahmud  of  Ghami 
in  the  course  of  his  raids  into  India,  ?ind  long  prcs<T\Td  a  scmi- 
indepcndcnce  under  two  lo.il  <iynastie8,  tbc  Sumra,s  and  the 
Samm.xs,  both  of  Rajput  descent  but  Mjihommcdans  in  religion. 
The  latter  had  their  capital  at  Tatta.  in  the  delta  of  the  Indus, 
•which  continued  to  he  a  scajrart  until  the  i8th  cer.tur>-.  The 
Saunmas  were  followed  by  the  .Vrghuns.  of  foreign  origin,  and  the 
Algbttns  by  the  short-lived  Turkhan  dynasty.  It  was  not  till 
the  time  of  Akbar,  who  had  himself  been  bom  at  Umariiot  in 
Sbd,  that  the  province  was  regulaily  incoiporated  b  the  Delhi 
entire.  When  that  empire  broke  up  en  the  deoth  cl  AuBsagseb, 
kcal<^rMstissa8am  arose.  Thetatof  these  wns  the  KaOions, 
who  were  sncoeeded  by  the  Talpurs,  of  Baluch  descent,  who  were 
ruling  under  the  title  of  Mirs,  with  their  capital  at  Hyderabad, 
when  the  Brilisli  first  entered  into  close  rchuinus  with  the  country. 

The  E.asi  India  Company  had  established  a  factory  at  Tatta 
in  1758;  but  the  Talpur  mirs  were  never  friendly  to  trade,  and 
the  factoiy  was  withdrawn  in  1775.  In  1S30  Alexander  Buroes 


was  pennitted  to  pais  up  the  Indus  on  hb  my  to  tht  court  of 
Ranjit  Singh  at  Lahore,  and  two  years  later  Heniy  PottiogCT 

concluded  a  commercial  treaty  with  the  mirs.  It  was,  however, 
the  expedition  to  .\fghanistan  in  for  the  restoraUon  of  Shah 
Shuja  that  forced  on  matters.  The  British  .irniy  under  Sir 
John  Kcanc  marched  through  -Sind,  and  the  mirs  were  compelled 
to  accept  a  treaty  by  which  they  paid  a  tribute  to  Shah  Shuja, 
surrendered  the  fort  of  Bukkur  to  the  British,  and  allowed  a 
steam  tlotiUa  to  navi^alc  the  Indus.  The  crisis  did  not  arrive 
I .]  I  :  .S4  2,  when  Sir  Charles  Napier  arrived  in  Sind  and  fresh  terms 
were  impoiod  on  the  ma,  Tbn  Baluch  army  resented  this  loss 
of  independence,  and  nttadtcd  the  residency  near  Hyderabad, 
which  was  bnvdiy  defended  by  Outnun.  Then  foUowed  the 
decisive  battle  of  Meeanoe  end  the  ennwmtion  of  Siod.  Aoonite 
of  wise,  firm  and  kindly  administiation  inaugurated  by  Sir 
Charles  Napier  himself,  and  continued  by  Sir  Bartle  Frm,  Sir 
W.  .Mcreuc'i'icr  and  later  commisfiioneni  has  siupe  made  the 
province  peai-c:'.;!  :-.tjd  prosperous. 

See  M.  M.  Hir.iwn.  .:!,  Thr  Pr.r , nee  of  SM{^adltty  6t  Atta.  1903^1 
and  Sir  Richard  Burton,  :ii.tnde  {iH^i). 

SINDBAD  THE  SAILOR,  VOTAOBS  OP.  a  collection  of  Arabic 
travel-romances,  partly  based  upon  real  experiences  of  Oriental 
navigatora  in  the  seas  S.  of  Asia  and  E.  of  Africa  (especially 
in  the  8th-ioth  oentutle^;  pertly  upon  ancient  poetn,  Homeric 
and  othen  ptttly  vput  Indfaui  and  Persian  coUecthms  of 
mkatUie.  In  Sbdhadls  fbtt  Voyafe,  from  Bagdad  and  Bean, 
the  incident  of  the  Whale-Back  lauBd  may  be  compared  with 
the  Indian  Ocean  whales  of  Pliny  and  Solinus,  covering  four 
juficra,  and  the  prislts  sea-monster  of  the  same  authorities, 
200  cubits  long;  .\1  Kazwini  tells  a  similar  fa'f  iif  a  colossal 
tortoise.  Such  Eastern  stories  are  probably  the  original  of  the 
whale-island  in  the  Irish  travel-romance  of  St  Hran<la:i.  With 
the  Island  of  the  Mares  of  Kmg  Mihraj,  or  .Mihrjan,  we  may  find 
(rather  imperfect)  parallels  in  Ifomi  r's  (the  marcs  impreg- 

nated by  the  wind),  in  Ibn  Khurdadbih  and  Al  iCazwini,  and  in 
Wolf's  account  of  the  three  Ilhas  de  CawUlos  near  Ceylon,  so 
called  from  the  wild  hones  with  which  they  abounded,  to  which 
the  Dtttch  East  India  merchants  of  the  17th  century  sometimes 
•ent  tbdr  mams  far  breeding  purposes.  Sindbad's  aooount  of 
the  Kingdom  of  hUhraj  (Mihrjan)  is  perhaps  derived  from  the 
Two  MusuIiMH  Tratetten  of  the  9th  century;  it  would  seem 
to  refer  to  one  of  the  greater  East  Indian  islands,  perhaps  Borneo. 
With  the  Rukh  ("  roc  ")  of  the  Second  Voyage  we  may  compare 
.-\1  Kazwini,  and,  more  particularly,  Ibn  j\1  Wardi,  who  mentions 
the  Island  of  the  Rukh  among  the  isles  of  the  China  Sea,  and 
relates  two  incidents  parallel  to  adventures  with  the  rukh  of 
Sindbad's  Second  and  f  ifth  \  oyages.  Marco  I'olo  in  a  famous 
p.tssage  describes  thus  monstrous  bird  in  detail,  locates  it 
apparently  to  the  S.  of  Madagascar,  and  relates  how  one  of  its 
supposed  featbcis  bad  been  uken  to  the  grand  khan  of  the 
Mongols.  Sindbad's  Valley  of  Diamoncto  has  fairly  comi^etc 
paraBeb  In  Al  Kaawini,  in  Beojamin  of  Tudela,  in  Marco  Polo 
and  hi  the  Ck  cadier  ^i^)hanius,  bishop  of  Sahunis  hi  Cyprus, 
who  died  AJ>.  409.  As  to  the  Mountain,  or  Island,  of  Apes  bt 
the  Third  Voyage,  Ibn  Al  Wardi  and  Idrisi  each  recognizes  an 
island  of  this  kind,  the  former  it.  ilir  ("hir.a  Sea,  the  latter  near 
Sokotra.  Sindbad's  negro  cannibal  adventure,  next  following, 
reproduces  almost  every  detail  of  the  Cyclops  story  in  the 
Odyssey;  amcmg  the  Spice  Islands,  and  i>crhaps  al  Timor,  may 
be  located  the  island  rich  in  sandal-wood,  where  the  wanderer 
rejoins  his  friends.  The  cannibal  land  of  the  Fourth  Voyage, 
producing  pepper  and  coco-nuts,  where  Sindbad's  companions 
were  altered  food  which  destroyed  their  reason,  has  suggested 
the  Andauau  to  aoma  iaquinn  and  certain  districts  of  Sumatra 
to  others;  wHh  tUt  tale  «•  nay  compare  the  ktua^athig  of  the 
Odyssey,  Phitanhli  story  of  Merit  Anton3r*s  sddiens  naddcmd 
and  kilted  by  an  "  insaite  "  and  fatal  root  in  their  Parthian  wars, 
a  passage  in  Da\Ts's  Acctmni  of  SvnuOra  in  1500,  and  more  com- 
plete parallels  in  Ibn  .\l  Wardi  and  Al  Kai^wini.  The  burial 
of  Situlbad  in,  and  his  esca[>e  from,  the  cavern  of  the  dead  is 
faii.lly  foreshadowed  in  the  stor>  of  Aristomcnes,  the  Messenian 
'  hero,  and  in  a  tefcrence  of  St  Jerome  to  a  supposed  Scythian 


Digitized  by  Google 


144 


SINDHI  AND  LAHNDA 


custom  of  burying  alive  with  the  dead  those  who  had  been  dear 
to  ihcm;  the  fully-developed  Sindbad  tale  finds  an  echo  in 
"  Sir  John  M.ir.dKville.''  For  the  "  Old  Man  of  the  Sea,"  in  the 
Fifth  Voyiige,  we  may  also  refer  to  Al  Kazwini,  Ibn  Al  Wurdi 
and  the  romance  of  Seyf  Zu-1  Vezcn;  Sindbad 's  tyrannical 
rider  has  usuaUjr  btiea  explained  as  one  of  the  huge  apes  of  Borneo 
or  Sumatra,  improved  to  make  a  better  story.  The  account  of 
pepper,  somewhat  later  in  this  Voyage,  has  a  good  deal  in  common 
with  Idiisi's;  Sindbad's  pcad-fishinK  is  probably  to  be  located 
in  the  famous  beds  off  Ceybii,  of  which  Marco  Polo  has  an 
enellent  deaaqntion.  The  Kmanoe  of  Styt  Za4  Yesen  has  a 
voyage  along  «  tubteRMiMa  fiver  ilinQar  to  that  of  Sindbad 
on  his  Siith  Voyife;  tke  cilifihMit  ndmatan  «t  the  Seventh 
Voyage  adds  anotSer  to  tin  many  stories  of  tha  alcphaat's 
sagadty  vhich  wcf*  alveady  told  in  every  southern  fiOKItiy,  and 
of  which  we  hive  many  aiamples  in  Pliny's  Hisbrtt  Satmdb, 
and  in  Aaiian'a  HiHoria  Anim^ium. 

See  RidiMd  Hole,  Stmarks  oh  Ike  AtnUan  Si^'  SMgrlahmaOi, 
in  which  the  Orip*  of  Sindbad's  Vvyagts  . . .  u  particiilarty  con- 
tidertd  (London,  1797);  Euiefaius  Renaudoi's  cditioii  of  the  Two 
Uumlman  Tntivlirrs  (1718,  translated  into  Englixh,  1733,  as 
Ancient  A.- u^nyd:  India  and  China  .ny  trf  M ithommrdan  Tratfllrrs 
...  in  tk€  i^lh  CciUtuy) ;  J.  T.  Rcinaud,  Relations  des  voyages  fails 
far  to  Arahet  et  Us  Penant  damt  I'lmde  et  A  la  Orine  Hans  U  IX' 
Mde  (1845):  E.  W.  Lane's  translation  of  the  Arabian  Nights 
(London,  1859),  especially  the  notes  in  vol.  iii.  pp.  77-108;  M.  J.  dc 
G<}eie,  La  Legende  de  Saint  Bruniitin  (ifigo);  C.  K.  Bca/.ley,  Pauti  oj 
Modern  Geography  (1807),  '•  ^  VS  •l.?8-.j.so-  Besides  the  wtirka 
noticed  in  the  text  of  this  artitlc,  the  I Jth-centur>'  Romance  of  Duke 
Ernest  oj  Bavaria,  written  in  (.jcrman  rhyme  by  Henry  of  Veldcck 
about  tl6o,  gives  parallels  to  Sindbad's  night  thrDUgh  the  air  (tied 
to  his  rukh)  in  Voyage  II.,  (o  ihc  subtemmeaa  river-excursion  in 
Voyage  VI.,  and  to  tome  other  inddenta.  (C  R.  6.) 

HHDHI  (propeily  SindM,  the  language  of  Sfaidh,  Le.  Sind) 
AMD  LAHNDA  (properly  Lakndd  or  Lakindi,  western,  or 
LakndS-di  IM,  the  language  of  the  west),  two  closely  connected 

forms  of  speech  belonging,  together  with  Kashmiri  (g.v.),  to 
the  N.W.  gi(.!u\)  01  the  outer  band  of  lndo-Ar>'an  languages. 
In  the  following  pages  it  will  be  assumed  that  the  rea<kT  is 
familiar  with  the  main  facts  stated  in  the  articles  In'DO-Aryan 
Languages  and  Trakrit 

In  i()Qi  Sindhi  (including  Kachchhi)  was  s]>okcn  by  ^5,494,971 
people,  and  Lahnda  by  3,337.917. — Llie  former  m  Sif.d  and 
Cutch,  and  the  latter  in  the  \V.  Punjab  and  adjoining  tracts 
(for  further  details  on  this  point  sec  the  article  Lahnda).  The 
parent  Prakrit,  from  which  Lahnda  is  sprung,  must  once  have 
attended  over  the  greater  part  of  the  Punjab,  but,  as  explained 
nnder  Indo-Akvan  Languages,  the  population  of  the  Midland 
eipanded  so  as  to  cover  the  E.  and  centre  of  that  province,  and 
the  language  (Fanjahi}  now  theie  spoken  Is  a  uiied  one.  Midland 
in  its  main  ckaiactnistics,  but  dwwing  toon  and  man  tmm 
of  its  old  Laimda  baab  aa  we  go  W.  Hie  wave  of  Midland 
progress  ediausted  itself  in  the  banen  tract  of  the  west-central 
Punjab,  and  W.  of  about  the  seventy-third  degree  of  E.  longitude 
Lahnda  holds  decisive  sway.  The  facts  are  very  much  the  same 
with  regard  to  the  mixi  l  luiRiiagc  of  Rajputana.  Here  the 
expansion  of  the  Midland  language  was  stop|>cd  by  the  desert, 
beyond  which  hes  Sindhi.  Lahnda  and  Sindhi,  the  \V.  outposts 
of  Indo  AnrMn  speech,  have  accordingly  for  centuries  occupied 
a  peculiarly  isolated  [Kisilvm.  an<l  have  in  many  rcsjiects  struck 
out  common  lines  of  independent  growth.  This  process  was 
aided  by  the  presence  of  Pisaca  languages  (see  I>roo-ARVAN 
Lanohacks).  In  early  times  there  were  Pi$£ca  colonies  along 
the  Indus,  right  down  to  its  delta,  and  both  Sindhi  and  Lahnda 
have  borrowed  many  peculiarities  from  their  dialects. 

Sindhi  is  directly  derived  from  the  Vrica^a  ApabhraihSa 
Piakcit  (see  Puammxl).  The  name  of  the  Apjabhimihia  from 
wUdi  Ldnda  ia  darfved  k  not  kaom,  bnt  it  nniat  kava  been 
doie^  allied  to  Vflea4»>  StuM  hu  one  important  didect, 
Kachdibt,  spoken  in  CatA.  Ken  the  language  has  come  faito 
contact  with  Gajarati  and  is  somewhat  mixed  with  that  form 
of  speech.  For  the  dialects  of  Lahnda,  and  the  various  names 
ur.drr  '.vhii  h  th:il  language  is  known,  see  the  article  Lahnda. 

Owing  to  their  geographical  position  both  Sind  and  the  W. 
Pnjab  wtee  ca^sr  anbject  to  Mahnwunfdan  innada.  Tbe 


bulk  of  the  population  is  Mussulman,  and  their  languages  make 
free  use  of  words  borrowed  from  Persian  and  (ihrough  I'ersian) 
from  .\rabic,  The  written  character  employed  for  I^ihnda  ia 
usually  that  modification  of  the  Persian  alphabet  which  h.T_sbcen 
adopted  for  Ilindostani.  The  same  is  the  case  for  Sindlii,  except 
that  further  modifications  have  been  introdtKed  to  represent 
spedai  sounds.  In  both  languages,  Hindus  also  employ  a  script 
akin  to  tlw  well-known  Nagari  alphabet  (see  Sansksit).  It  is 
the  same  as  the  "  LaoijA  "  (a  word  distinct  from  "  Lahndft  "} 
or  "  clipped  "  character  current  aJl  over  tlia  Puajab  and  ii  vaqr 
imperfect,  being  seldom  legible  to  any  one  eioept  its  origintf 
writer,  and  not  always  so  to  him. 

Phonetifs^ — The  phonetic  s>'5tcm  of  both  languages  in  most 
respects  r<.'"<Tnl)lcs  that  of  other  Indo-Aryan  virri.iculars.  Sf>ace 
will  not  allow  us  to  do  more  than  dr.iw  aneniion  to  thi-  main  jxiints 
of  difference.  In  other  lndo-.\r>'an  languiigrs  a  luuil  short  vowel  is 
generally  elided.  Thix  rule  h  a\*o  followed  in  Lahnda,  but  the  genius 
of  Sindhi  raquires  every  word  to  end  in  a  vowel,  and  hence  thew 
abort  vowels  are  still  retained.  Thus,|Skr.  naras,  a  man,  Pr.  norf. 
Ap.  mini,  L.  nar,  but  S.  nor".  In  Sindhi  these  fin.il  short  vowels  are, 
as  in  Kashmiri,  vcr>'  lijihiK'  pron oiinced,  so  (hat  they  are  hardly 
audible  to  a  person  unacquamtcd  with  the  language.  They  are 
therefore  printed  in  these jpoges  as  small  letters  abmx  the  line.  In 
the  cognate  Kashmiri  a  short  t  or  a  affects  by  cpcnthcsis  the  pro- 
nunchrtioa  of  a  preceding  vowel,  just  as  in  EngUsh  the  silent  vowtl  0 
added  to  "  mar chaises  its  pronunciation  to  "  mare."  So,  in 
Kashmiri,  mar'  is  pronounced  mor.  Lahnda.  especially  when 
ilnippin^;  the  tiiia!  short  vowel,  has  ^-iiniLir  <  |H>nthftic  cluinges.  Thus 
chahar{u},  a  boy,  becomes  chokur;  shakariu),  a  city,  becomes  first 
sh&hw  aad  then,  fuithir,  aMtar  U  ilka  the  o  in  "  all  ");  while 
(h9har(i),  a  girl,  becomes  ckSkir,  The  dblique  singular  (sec  below) 
of  ehShur  is  ckdhar,  for  chohar{a)  with  a  final  a  instead  of  a  final  u, 
and  hence  the  vowel  of  the  second  syllable  is  unchanged.  Similariy, 
the  oblique  form  of  skdfiur  is  skahar.  while  the  olilifjue  form  of 
chihir  is  ckohit,  lKfau>r  it  alxj  ■jri^iiiall)-  iiuUti  In  i.  Similar 
epenthetic  changes  have  not  been  noted  in  Sindhi.  In  that  laosuage 
and  in  Lahnda  the  abort  vowel «.  aAca  pwesdaJ  or  folhiwcd  bjra, 
orattheendof  a  word, itptanommdasaaheits:  TiuiB&ianA 
of  what  kind,  and  S.  mihif,  a  mosque,  an  jaapsuiwly  pronoaaoed 
kehaid  and  mehef.  When  ('  is  SO  praammoed,  it  will  be  written  as 

e  or  ■  in  the  following  pages. 

In  Prakrit  almost  the  only  consonanLi  which  had  Mir\ivid  were 
double  letter*,  and  in  roost  of  the  lndo-;\ryan  Mmaculars  these 
have  been  simplified,  the  pnoedlng  vowel  Ix  in^  lengthened  in  coMfH 
pensation.  Thus,  Ap.  toSMMM,  a  work,  Hindcsiani.  kHm.  In  Panjahl 
and  Lahnda  the  double  consonant  is  generally  retained,  as  in  kamm, 
but  In  Sindhi,  while  the  double  consonant  is  fimplificd,  the  vowel, 
a^  in  the  Pij^aci  languages,  rcm.%in5  short;  thus,  ifeam*.  This  non- 
lett^ihening  of  the  vowel  in  such  c^i.ses  is  typical  of  Sindhi,  Words  like 
S.  df,  fire,  from  Ap.  agii,  being  c^uite  exceptional.  It  even  happens 
that  an  original  kiog  vQwd  ooouag  before  a  owiunet  cnMoaaiit  is 
shortened  when  the  coi^uact  is  ilmpiiRed.  liinB,  Skr.  Mtryam, 
S.  luri.  a  trumpet. 

In  Sindhi.  .is  in  Piiaca,  a  sibilant  is  liable  to  be  changed  into  h. 
Thus,  Skr.  mitksaiit,  S.  mds"  or  mah;  flesh;  Skr.  diias,  S.  dW  or 
MP,  a  camuy.  In  I.,  the  i  is  generally,  but  not  always,  atusii  wali 
As  In  mott  Indo-Aryan  language*  a  medial  4  become*  tSe  hard  r; 
thus,  S.  /Kr<<!i*.  to  join ;  L.  gAi'r<>.  a  horse.  A^  in  the  PiiSca  languages, 
there  is  great  confusion  between  cerebrals  and  dentals.  There  was 
the  sjme  tendency  in  Vracada  Apabhrariisa,  and  it  is  more  common 
■n  S-u  ilii  than  in  Lahnda.  Thus,  Skr.  tdmrakas,  S. /ams,  copper ; 
Skr.  lianti'is,  S.  4a^,  a  staff.  Moreox-cr,  in  Sindhi,  t  and  d  become 
regularly  cerebralised  before  r,  as  in  Ap.  ptUm,  S.  ptitf,  a  son;  Ap. 
drikha,  S.  irikk*,  a  vine.  The  cerebral  /  does  not  appear  In  Sindhi, 
but  it  has  survived  from  Prakrit  in  Lahnda.  being  subject  to  the 
same  rules  as  m  Marathi  (?.r.).  When  /  represents  a  Prakrit  single  /, 
it  becomes  /,  but  if  it  represents  a  Prakrit  it  remains  a  simple 
dental  /.  It  may  be  rem,arked  that  the  same  rule  seem*  tO  have 
apjilieil  in  the  Prakrit  spoken  by  the  Piiicas. 

Sindhi  has  a  aerie*  of  •(lengthened  consonant*— f,  T,  9,  and  SL 
They  arc  prtwiounced  "  with  a  certain  strew  in  prolonging  aad 
somewhat  strengthening  the  contact  of  the  closed  orpan.  as  if  one 
tried  to  doub.r  the  ;f  und  at  the  beginning  i  f  a  word.'  They  often, 
but  not  always,  represent  an  original  double  letter.  Thus,  Ap. 
"i/Ega".  S.  /a^,  applied;  Ap.  fariuiu,  S.  lard,  heavy,  but  S.  «»r*, 
mangy;  .Ap.  vtjja  S.  viji,  science:  L.  jaf ,  S.  ja^,  a  Jat ;  Ap.  vad^an, 
S.  va4d,  great;  :\p.  isiii,  S.  mB,  a  sedan-chair;  Ap.  iubbalu,  S. 
woiik ;  S.  hah6.  a  father.  Out  tllo,  a  father'*  brother. 

DecJension. — Roth  Uinguagcs  haw  lost  the  neuter  gender,  all 
nouns  being  either  maHidiiie  "r  feminine.  The  rules  for  distinguish- 
ing gender  arc  much  as  in  Hindostani.  As  in  other  Imto-Aryan 
languans.  nouns  may  ba  dAer  stnnK.or  weak,  tha.oinog  focms 
being  derived  litam  nottns  wl^  oe  pleonastfc  Sannrit  suffix  aa 
(see  Hindostani  and  Marathi).  In  Sindhi  a  masculine  weak  fom 

'  Ahbreviatioas:  Skr.-Sanskrit:  Pr.-Prakrit:  Ap.-Apa- 
bhodrfa:  L.-UhBda:  S.*Siadld. 
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in*  cuiiMpuM«l»  to  the  strong  one  in  i,  uid  feminiiie  weak  fonni  in 
•and  •  toa  ■tna(4HW  in  6  In  Laliada  mak  form  have  dtoppcd 
the  final  aboct  tmnI,  and  the  ttnmg  fonna  cad  la  4  (nuc.)  and  t 

(fern.). 

As  explained  in  aiticks  :i!)ovc  rtferrcd  ta^  nlmoat  tkn  oalv 
old  case  that  liaa  survived  throughout  the  dedenaioo^  of  botn 
lanKiittitei  is  the  general  obliaue.  This  is  used  for  any  oblique  cose, 
the  particular  case  required  iieing  as  a  rule  further  defined  hy  the 
help  of  a  postposition.  The  general  oblique  ca«c,  without  any 
defining  postposition,  is  specially  employed  for  the  case  of  the  aecnt. 
There  are  also  examples  of  the  survival  of  the  old  lorativc  and  of  the 
old  ablative.  Thus  S.  malk',  top.  loc.  malk',  on  the  top;  L.  Amfn. 
at  Amb;  L.  vHa,  time,  rifUili  vki,  at  the  time  of  (ood;  L.  janiU, 
for  iMfiK  in  tte  iomt.  Thit  toontivklnfli  ngidar«ieufnnoe  In 

■■  -,■  Fte'theoMaUatlve, 


of  Sindiil  weak  mnscniina  noons  In  ■ 


we  have  S.  rtor*,  L.  thar.  a  house,  aU.  S.  thart,  L.  gkari,  and  so 
others.  TheHocative  termination  can  be  referred  to  the  .\p.  locative 
termination  -At  or  -hi,  aixl  tho  nl)lative  Sort  to  the  Ap.  -U  or  •hH- 
The  nomin.itive  pliinl.  hm)  ifii-  Kt'iu-nil  oblique cnw of  DOtil MUUberK 
arc  fonncd  as  in  the  following  examples:— 


Compariaon  is  effected  as  in  Hindostani  by  putting  the  noun  with 
which  romparison  is  made  in  the  ablative  case.  Sosaetiniea  apcdnl 
poitporftlona  are  employed  for  tMs  form  of  the  ablative. 


Case. 

Sir.gulLir. 

i'lui.il. 

Sindhi. 

Lahnda. 

SindhL 

liihnda. 

Nominative 
Accusative 
Agent 
Dative  . 
Ablative 

Gentttve 

Locative 

snore 

S'nore-kke 

gkorS, 

tkiti-ji 
thiti-mt 

tkm 

[kdrf 

l^hore-nii 

gkOri-U 

tim^ 

gMfi-we 

tki^ 
tkdrS 

gharan'-kkl 
[kd^an'-mt 

tkdri 
tkori 

ikotei-to 

gkOreS-^ic 

The  usual  pronouns  .nrr  .i*  follows.    In  the  Lahnda  forms  d  is 

pr(ji!nun<'<'<1  as  in  (it'rriMii: — 
I — S.  Hi,  i.  mi  or  m&: 


Sinpdar* 

*  ^  Plural. 

'  Ifoinlnntivn* 

Oblique. 

Nominative. 

Oilliidn;  t 

Sindhi. 

Ijihtwla. 

Sindhi. 

Lahnda. 

Sindhi. 

Lahnda. 

Sindhi. 

Lahnd.i. 

Weak  Noun— 
Masc.     .  . 

Fem.  .    .  . 

n  ... 

StRMg  Noon  — 
Maac.  . 

Fem.  .  . 

fkaf  , 

a  hi>ii«e 
jihh'. 

a  tonRiic 

lire 
a  mare 

gkar 

jibbk 
ate 

ghirS 
tkori 

gkar' 
Jibk* 

eMr* 

gkdri* 

gkor 
jMk 

agg 

gk6ri 
ghdrt 

gkar* 

Jibka 
agei 

gkdra 
gkdrii 

gkar 

jima 

gkori 

gkorii 

{Aaron*, 

gA«r<,fAari 

jfi'Mim'. 

Jibki,]iiM 

igean; 

dgell,tgit 

gkoran', 
gkdrA,  gkort 
glwrin', 
gkiriS,  (JMfij 

gkari 

agtS 

gkorei 
gkA^i 

In  Lahnda  the  final  abort  vowel  of  the  weak  forms  has  been 
dropped,  but  in  wjrne  ca»e»  the  fin.il  u  of  the  masculine  and  the  final 
I  of  the  feminine  have  l>een  prcscr\'cd  by  epcntbesis,  as  explained 
under  the  head  of  phonetics.  The  origin  of  the  nominative  plural 
and  of  the  various  ot;lifjue  forms  i.s  cxplain«l  in  the  article  HlN'DO- 
STANI.  In  the  same  article  is  discussed  the  derivation  of  most  of  the 
poslpuiitiww  —ployed  to  define  the  various  oblique  forms  and 
to  Make  rem  cases.  There  are  as  follows:  S.  Ml,  L.  ni.  to  or  for; 
S.  4A4,  L.  M,  from:  S.  jd,  iando,  L.  rfn,  of:  S.  mt.  L.  n'c  in.  It 
will  be  obm-rvMl  th.n  thf  l.ahii(l.i  furms  .ire  iilontiral  with  rhii  i 
foumi  in  P.injalii.  I.i  lioili  laiinuajji's  iln-  .i<  c  iis.iiiM'  (■.i.>e  i>  the 
same  as  the  i)i>nuriijH\c.  uiili"-s  sjxTial  ilftiniK  ii<  ^  -  i>  ri-i|uired,  when, 
as  usual  in  Indo-Aryan  vernaculars,  the  dative  is  employed  in  its 
place.  The  annt  case  ia  the  oblique  form  witfaantnnypaatpaaition. 
The S.  *M¥nearniption  of  AikImM,  Skr.  *r«;  and  «nigaflv  m 
from  Ap.  AsoAk,  Skr.  ArfdI.  S.  sandd,  like  the  Rajasthani  ItandA 
and  the  Kashmiri  sanS^  or  kand'.  is  by  ori^n  the  firesenl  ^rticipli- 
of  the  verb  substantive.  tihaf-snndS,  mcanmi;  Htemlly  "  existing  'in 
connexion  I  \vi"h  thr  hniis,-."  hiTin-  i  •(  the  bi>iiH_-."'  \\"c  mav  com- 
pare the  Bengali  use  of  katli,  on  being,  to  mean  "  Irom."    .<\ll  these 

 '-'ma  are  added  to  the  oblique  form.   We  thus  net  the 

of  the  strong  masculine  noun  S.  giU(0,  L.  ^Mtd,  a 


mi;  obL  S.  &,  mi,  m&;  L. 
Wfe-S.  «l:  U  •of: 
9.  aid;  L.  tJl-' 

asSiii. 

Thou  S.  L.  l&:  i)l>l.  S. 
to;  L.  ta.  Id,  tudk.  You— 
S.  AitM,  <niM;  L.  (nuf;  obL 
S.  tavhA,  osU;  L.  tusA 
Of  thee,  thy— S.  ttk'-jd', 
L.  lerA.  Of  you,  youi^— S. 
lavkH-ji,  avkS-ji;  L.  ius04li, 
luhada. 

This,  he,  she,  it — S.  Ai; 
L.  rA;  obi.  S.  Ai'a*.  »«•; 
L.  is.  These,  tbtry — S.  M; 
L.  ek,  fit;  obi.  S.  kin',  in'; 
L.  tfiAa. 

That,  be,  she,  it — S.  Au; 
L»  ok;  obi.  S.  Ann",  un*; 
mi;  obi.  S.  Ann*,  un';  L. 


Those,  they — S.  *l;  oU. 


L.  iM.    Those,  thcy^S.  h6;  L.  eh, 

unklL 

That,  he,  she,  it— S.  «*;  obL  Idh'. 
tan'.    We  should  expect  corrpsponding  forms  for  l..ihndn,  but  they 
are  not  given  in  ihi-  >;rainniar?>~ 

Self— S.  j^'j  L.  apt.  Own— S.  pdA«  ;  L.  ap^a.  Cf .  Panjabi 
d^i  Kashmin  pSH^. 

Wbo^-S.  L.  fi;  M.  S.  jU?;  L.  jll;  plur.  nom.  S.  ji;  L.  jS; 
obi.  S.  I'an*;  L.  riiiJU. 

Who  ?-S.  kfr';  L.  Aaim:  oM.  K.  MUF;  L.  M;  pior.  nom.  S. 
i-^r";  I,,  kaun;  obi.  S.  Aait';  I..  kinkS. 

Whiili'— S,  (kA;  L.  fi;:  o|)|.  S.  fha;  L.  Ai«. 

,\ny  one — S.  L.  koi;  obi.  S.  AdAI;  L.  kdki. 

The  derivation  of  mgat  of  theae  fonns  can  be  gnthend  Iratt  tlW 
a  n  ic  le  I  i  I  .V  t>osTAin.  Otheia,  such  as  assi,  itust,  pibi^,  are  bun  wed 

fnini  I'iijU  a. 

Till-  ii.irtli  -  wi  sii  rf.  :cT..iip  of  Indo-.^ryan  vernaculars,  Sindhi. 
I.aluida,  .mil  K.i^hmin  are  di-^tinsui'hed  by  the  free  use  whlcfa they 
make  of  [minomin.il  •.uIMm's,  In  Kashmiri  ihv^-  an-  added  only  to 
verbs,  but  in  the  other  two  languages  they  arc-  also  added  to  nouns. 
These  softies  take  the  place  of  personal  pfuaouns  in  vniious 
and  are  as  folkma: — 


PIrrt  IPcrson, 

Second  Person. 

Third  IVnon. 

SinguLii. 

I'lur.U. 

M::f.;L]L.Lr. 

Sinfjular. 

Pbiral. 

Nom. 

(";.■..'■- 

Nom. 

Dfher- 

r:,M-. 

Nom. 

Other 
Cases. 

Nom. 

1  Uhc-r 

Num. 

.\nent. 

( )ihcr 
Cases. 

.Nom. 

.\gcnt. 

Other 

Cases. 

SiadM.    .  . 

'fi'.  mc! 

>l 

.'4,  hii 

f 

• 

■ 

None 

1 

f 

.None 

a 

II*. 

(not  as 

gen.) 

None 

Lahnda 

m 

m 

se 

St 

I 

1 

re 

It' 

J 

s 

None 

ni 

nr 

as  shown  in  the  next  column.  When  there  are  optional 
methods  of  maldog  the  oblique  form  only  one  is  given.  The  others 
can  be  employed  in  the  same  way. 

A*  in  most  other  Indo-Ar>-an  vernaculars,  the  genitive  la  really  a 
possessive  adjective,  and  aRrees  with  the  person  or  tUag  possessed 
in  gender,  number  and  caw-,  exactly  a.«  in  Panjabi. 

.'\n  adjective  agrees  with  its  luialilied  noun  in  gcnticr,  nunilKT 
and  case.  In  Lahnda,  as  in  Hindostani,  the  only  adjectives  which 
chaive  ^  tiiese  respects  are  strong  adjectives  in  d.  In  Sindhi  weak 
forms  in"  also  change  the  •  to  •  or  •  in  the  feminine.  Thus,  S.  catjO, 
L-  eangS.  pood.  fem.  S.  roi??,  L.  ctnp;  S  nidhr.r'.  hclplefs,  fem. 
nidkar"  or  nuikar'.  The  plural  and  oblique  fi;rms  arc  made  as  in  the 
case  of  nouns.  If  a  postposition  is  used  with  the  noun  it  is  not  also 
Mid  ndth  the  ndieeuve.  Thm.  L.  CTngii  fMpI  O,  of  good  — we. 


All  lhes»'  .MilTixex  arc  remnants  of  the  full  pronominal  forms.  In 
all  cases  they  can  be  at  OOCe  explained  bv  a  reference  to  the  originals 
in  I^iica,  rather  than  to  those  of  other  ln<lo-.\r>an  languages.' 
It  will  here  be  convenient  to  consider  them  only  in  connexion  with 
nouns.  In  such  cases  thi\  an  usually  in  the  genitive  casi-.  Thus, 
S.  Oiii,  a  father;  piunf.  in\  f.iilur;  ptu'.  ihy  father:  ^i^r".  your 
fatner;  piur'.  his  father:  piun'  or  piun',  their  father.  There 
being  in  Sindhi  no  suthx  of  the  genitive  plural  of  the  first  personal 
pronoun,  there  is  no  compound  lor  "our  father."  For  that,  as  in 
the  beginning  of  the  Lora's  I'rayer,  we  must  employ  the  full  en- 
pres.»ion.  axS  jo  piu.    In  Lahnida  we  have  piiS,  a  father;  pium.  my 

>  See  G.  A.  Crierson.  TU  PUOca  iMgn^gct  «/  NortihWesUm 
Iwdia  (Londoa,  igoiQ,  pp.  44  C> 
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father;  piOsl,  our  father;  piei.  ihy  father;  ^MM,  your  father; 
^us,  his  fa«her;  piini,  thi  ir  fiuhir,  A  junrtiim  vowel  i-»  nficn 
inserted  Iwlwccn  tlic>c  suttixi;,  iiml  tin:  ni.iin  »<irij  to  a^-i-t  the 
pronunciatiuo,  Further  examples  wUl  be  iound  under  the  head  ui 
verbs. 

Conjufaiion. — A»  in  Marathi  (^.r.)  there  are,  in  both  languaBcs, 
two  OMUimtions,  of  which  oite  (intransitive)  has  -41-  and  the  oiner 
(tmuitiye;  -t-  or  -t-  for  its  characteristic  letter.  The  differences 
appear  in  the  present  participle  and,  in  Sindhi,  also  in  the  con- 
junctive p.»rtici|>le.  the  present  subjunctive  and  imperative.  The 
two  latter  arc  the  only  oriKinal  xynthiettc  tentea  which  have  .'Survived 
fal  SiadM,  but  in  Lnhnda  the  old  syStbeCk  fittUR  \*  al«o  in  cnninioii 
mt.  Bath  languages  have  a  pasiiwt  WOto  famed  by  adding  ij  or  ij 
to  the  root.  ltiisiormi>notcmplayedlbrthe|iMt,|articiplearfur 
tepeee  derived  from  it.  The  foUowiiif  m  the  ]lrHiCi|M]  perta  of  the 
'  verb  in  each  conjugation: — 


Present  participle 

Past  participle 
Conjunctive  participle 

First  Conjugation. 

Second  Conjugation. 

SindhL 

Lahnda. 

Sindhi. 

Lahnda. 

halan', 
halaniid, 
kalid, 
hatt. 

/n;,'i:r.  '^'t. 
haJdii,  going. 
haletl,  gone. 
kali,  having  gone. 

nmran", 
tniiriniid, 
mSrii, 
mire. 

miUan.  m  kill. 
marendd,  killing. 
mOrtO,  med. 
mM,  having  Idllcd.  ^ 

It  win  be  olweived  tint,  aa  in  moat  other  Indo-Ar^ui  vernaculars. 

the  past  participle  of  the  transitive  verb  is  passive  in  siRnification. 
There  i»  therefore  no  need  of  a  past  participle  for  the  p^i^-ive  vuii  i-. 
The  Sindhi  present  partiriple  of  the  jia^sive  vnic  e  f<illii»!i  a  iliffetetii 
rule  of  formatiop,  and.  in  Lahnda,  it  i  riii;-  the  letter  j,  thu»  S. 
mdnbo  (Pr.  mdriavrai),  L.  mdrindd,  hv'iag  killed.  In  other  respe<  ts 
the  passive,  S.  mdrijatf',  L.  mdrijan.  to  l)e  kill«l,  is  fonjuRatco  like 
a  rpifijlar  verb  of  the  first  conjiiKaiion.  The  pas.sivc  is  directly 
derived  fr<mi  the  Outer  Prakrit  iKis.«iive  in  -ijja-.  The  origin  of  the 
Othf-r  forms  i«.  dealt  with  undyr  HlNDOSTANl  and  Marathi. 

The  present  subjunctive  is  the  direct  descendant  of  the  old  Prakrit 
(f.«L)  pimit  indicativi.  It 


Singular. 

Pitt 

ral. 

First 

Sec 

ond 

First 

Second 

Conjugation. 

Gu^ucation. 

Coitittgstion. 

Conjugation. 

I^tnoiia 

Sindhi  and 
Lahnda. 

SindhL 

SindhL 

UhMla. 

I. 

mdrij 

mar  J 

I'U 

mar& 

a. 

hall 

mdni 

mdril 

halS 

mSro 

Ml 

MoT* 

Mdnn 

The  bnpcnttve  ia  fanned  wv  ainiilarly.  In  Lahnda  tlie  fntare  is 
M»«>«(Prr)Mdrit«ai*).  I  •halt  Idll.  conjugated  iiheaiM.  The  Sindhi 
future  is  formed  by  adding  the  nominative  pronominal  suffixes  to 
the  present  participle.  It  will  be  remembered  tliat  there  are  no 
nominative  suffixi?  nf  the  third  person.  For  that  person,  therefore, 
the  aimple  panii:|ili  ;-  t-mploycd.  There  .irc  slit;!n  ii^iihonic 
changes  of  tllc  lerminuiinn  ot  the  participle  in  the  other  jtersons. 
Thus,  Mondtf,  he  wiU  fo;  Mmdus'.  I  sh.iil  go;  and  so  un. 

The  past  tense  is  formed  from  tin-  pi<^<t  iuirtiei|)te,  with  pronominal 
suffixes  added  in  both  laniruaqcs.  .■Ns  in  the  transitive  verb  tin-  [vist 
participle  i.s  passive  in  si.:tutii  .uion.  the  fubiect  (sei-  article  llis- 
DOSTAJ<l)  rtuist  be  put  in  the  a^;ent  case,  and  the  particii  U'  a^;rcH's  iti 
gender  and  iiciiniier  with  ihi'  ilirei  t  iilijn  t.  or.  if  the  [jIjjih  I  is  put  iti 
the  dative  case  instead  of  the  aceusKive,  is  treated  impert«onally  in 
the  masculine.   Example),  of  this  tense  are: — 

Intransitive  verb  — S.  haiid,  L.  kalfS.  he  w^nt ;  S.  L.  hall,  she  went; 
S  haliu-s',  1..  haleu-m,  1  (itiasc.)  went;  S.  kniui-s'.L.  hiiliu-m,  I 
(fern.)  went,  and  soon. 

Transitive  verb — S.  mariv.  L.  mtlrci'i,  Ik-  was  killed ;  S.  L.  mart, 
she  was  kille<l;  S.  fniriii-m',  L.  ni'Ircii-m.  he  w.is  killed  by  me.  I 
killed  him;  S.  mdrta-m',  U.  rmifiu-m.  she  was  killed  by  mo,  I  killed 
har;  S.  ttaiiihak' sail  gillh' baJhai,  ihe-whole  mjitti-r  (fern.)  was- 
f^ted  (fern.)  by-tne-kinK  (agent),  the  king  related  the  whole 
matter;  S,  /<J/i'-i/if  sii/Zi*  r Aa<iiti,  with-rcfcrem  i  ■to-lu  r  tn -rVu  -,  ara- 
Van.  it-wa'^-aliam i'  'ni  d  (impersonal),  f.r.  1  h,  ;  -ir.i\      .1' i.Mnlnin'i  1  lu'r. 

There  arc  numerous  compound  tenses  fornn-d  in  1  i>n;ii!,:,itins  the 
verb  Mibstantiv«  with  one  or  other  of  the  partirinle<^.  The  usual 
forms  of  tile  preaent  and  (nst  of  this  verb  arc  as  follows:— 


The  past  has  slightly  different  forms  with  a  feminine  subject* 
Sindhi  examples  of  the  cr>mpound  tenst's  are  kiiLindd  &hiy^  1  an 
going;  halandii  his".  I  was  going;  hiiii)  iih>y3.  1  have  t;one;  IBd  M 
on.  The  Lahnda  tenses  arc  made  on  the  same  principles. 

We  have  seen  the  important  part  that  pronominal  suflbtea  play  ia 
the  conjugation  of  the  verb.  But  their  use  is  not  conhncd  to  the 
examples  given  above.  Additional  suffixes  may  be  added  to  indicate 
the  object,  direct  or  remote.  Thus,  S.  mdril,  thou  mavest  Icill; 
mdril-m',  thou  mayest  kill  me;  mnno  (he)  was  killed;  mdr^t 
(for  mdri<>-t).  (he)'»a-,  kill.  I  h\  hu  i,  he  killed  him;  i»ariW-iw', 
it  (imperMaal)>was  killed  b%  him  witli  relerence-to-mc,  i,e.  he  killed 
me;  dtuU^,  tMafhnn  i)v-nim  to-him.  he  gave  to  him. 

NuncmNii  vertM  have  irregular  past  lurticiples,  derived  directly 
from  the  Prakrit  past  partiaplea»  instead  of  U'ing  made  by  adding 
•id  to  the  root.  These  must  belcanit  from  the  grammars.  We  may 
mention  a  few  very  common  ones:  5.  kiir,-.n- .  L.  ktirati,  to  do,  to 
make,  jxist  ixirtitijilc  S.  kiii.  kilo,  L.  ti/<l;  S. 
4>an',  L.  dean,  to  give,  past  participle  S.  d^ni, 
L.  diM  ;  s.  labha^:  L.labUmm,to  be  olttaned. 
past  |iarti<  iple  s.  ladki,  L.  loUki.    The  naay 

com|«)und  verbs  are  formed  much  as  in  Hindo- 
sf;ini.  and  must  be  learnt  from  the  grammars. 

LllEK.vri.  KE.  -Sini'.hi  and  l.ahnda  possess  no 
literature  worthy  oi  thi-  i-.anie.  Such  as  they 
have  consists  of  tr.iii.sUii<ins  from  Arabic  and 
Pentan.  There  is.  however,  aa  naual  in  uncul- 
tivated dialects,  in  both  languages  a  large  stock  of  foUc-songs — rude 
poems  dealing  with  the  popular  traditions  of  the  countrv.  Some  of 
these  have  \>evi\  pultlishcsl  in  t  olor.el  Sir  Richard  Temple's  Intends 
of  thf  fiinjab  vols.,  Homliay,  1884-1900).  The  laie  Proleiaor 
frumpi)  pulilishcti  one  text  of  some  inij«>aance  under  the  title  of 
.S'lnrf^i  LiUralurf.  Iht  PivCn  of  Abd-ui-Lallf,  huwn  by  the  nume  of 
Shaha  jo  RisOld  (Leipng.  1866). 

.'Xl  tiiorities. — G.  \.  Gricrson,  "  VrHcada  and  Sindhi."  in  Journal 
i\f  Ihf  Royal  Asiatic  Sociely  (i<)02),  p.  47:  St.ick.  Grammar  and 
Dtitmn.iry  (ImiiIi  BomKiv.  1^49);  K.  Trumpp,  Oramrmir  , London 
and  Leipzig,  1873).  This  last  is  still  the  standard  work  on  the 
laognage,  dthou^  mndi  of  the  philolo^cal  portion  is  now  out  of 
date.  It  was  the  pioneer  of  the  comparative 
study  of  the  modem  Indo-Aryan  vemaculaia, 
G.  Shirt,  I'dharam  Thavurdas  and  S.  F.  Miraa, 
iyindbi-Ettflish  Pictumary  (Kanuhi.  1879). 

W.  St  Clair  Tiwlail  s  SimplxUrd  Panjabi 
Grammar  (London,  i>i>ii))  also  deals,  in  an 
appendbc  with  L.ahnda.  ,E.  O'Brien,  denary 
of  Ike  IfuUani  Laniuafe  (ist  eti..  Lahore.  iMl ; 
2nd  ed..  rex-ised  by  J.  Wilson  and  Hari  Kithcn 
Kaul.  L,ahore.  1903):  T.  Bomford.  "Rough 
Notes  on  the  Grammar  of  the  Language 
spoken  in  the  Western  Panjab."  in  Journal 
of  the  Asiatic  Soctety  of  Bengal,  vol.  Uiv. 


Person. 

Present, "  I  am,"  &c.  (com.  gen.). 

Paat,  "  I  wa^"  te.  (masc). 

Singular. 

PluraL 

SInpilar. 

PlunL 

Sindhi. 

Lahnda. 

Sindhi. 

Lahnda. 

Sindhi. 

L,abnda. 

Sindhi. 

Lahnda. 

1. 
2. 
3- 

dAiviI 

Ml' 

<U 

Ml 
hi 
ki 

il/iiv-fl 
Shiyo 

kai 
hi 
Mm 

hdf 
hni 
M 

hdus 
hal 
M 

hudsl 

hua' 

M 

(1895).  pt.  1.  pp.  190  C:  the  mmt.  "  Pronoininal  Adjuaeta  in  the 
Language  spoken  in  the  western  ana  Soatbem  Parts  of  the  Phnjabw" 

ib.  vol.  Ixvu  (1897),  pt.  i.  pp.  146  ff.;  A.  Jukes.  Dictionary  ^  At 
Jalki  or  Wtstem  Panjabi  Lantuage  (L.ahore  and  l-ondon.  1900); 
J.  Wilwjn.  Grammar  and  Dictionary  r/  Wcslcrn  Panjabi  as  spoken 
in  the  ^h^ilipur  Puinit  ^Lahore.  iNi|<)). 

F^or  both  languages  the  aulhoritica  quoted  under  the  articles  IXDO- 
AsYAK  LANOUAOBsaad  Prakrit  may  heconaaiiad  with  advantage. 
Vol.  of  the  Umtmitlk  Smmy  ef  eont^ns  full  particulars 
of  both  in  great  detaiL  (<-'..  .\.  Ga.) 

SIN-EATER,  a  min  who  for  trifling  payment  was  Ix'lieved  to 
lake  upon  himself,  by  mi  :uis  of  (ocid  and  drink,  the  sins  of  .1 
deceased  person.  The  cusiotn  uas  once  common  in  many  parts 
of  England  and  in  the  highlan'I-.  of  Scotland,  and  survived  until 
recent  years  in  Waiea  and  the  counties  of  ShrofwhiieandUeie* 
fordshire.  UsoaOjr  Midi  village  had  iu  official  sin-c«t<rt»wboa 
not  ice  was  given  aa  aooB  as  a  deat  h  occurred.  He  at  once  went  to 
the  house,  and  thete,  ■  stool  being  brought,  he  sat  down  in  froiit 
of  the  dooc;  A  itwt. «  cmtt  of  bend  and  a  boiri  of  ak  were 
hanfled  him,  aad  after  he  had  eaten  and  dnmk  he  rose  and  pro- 
nounced the  eaaa  mad  rat  of  tlie  dead  penon.  Cor  whom  he  thu 
pawned  his  own  soul.  The  earlier  form  seems  to  have  been  more 
realistic,  the  s!n-catcr  lieing  taken  into  the  dcath-chamher,  andt 
a  piece  of  bread  and  possibly  cheese  havinR  been  placed  on  the 
brcist  of  the  corpse  b>  a  relative, 
usually  a  woman,  it  was  afterwards 
banded  to  the  sin-eater,  who  ate  it  in 
the  presence  of  the  dead.  He  was 
then  handed  his  fee,  and  at  once 
hustled  and  thrust  out  of  the  house 
amid  execrations,  and  a  shower  of 
Sticks,  dnders  or  whatever  other 
bandy.    The  cntom 


Digitized  by  Google 


SINECURE— SINGAPORE 


147 


of  sin-ctdng  is  fcnenlly  suppooed  to  bt  derived  from  the 
lopegcwt  {q.v.)  in  Leviticus  zvi.  n,  n,  A  symbolic  survival 
ti  it  m  nitneaaed  «s  ncently  as  1895  at  Market  On^tco, 
ShnptUn.  After  a  pidiimnary  service  had  been  hdd  over  tbe 
coflin  in  the  house,  a  woman  poured  out  a  glass  of  wine  for 
each  bearer  and  handed  it  to  him  across  the  coffin  with  a  "  funeral 
bisaiit."  In  Upptr  Bawiria  sin-ealing  still  survives:  a  corpse 
cake  is  placed  on  the  breast  of  the  dead  and  then  eateri  by  the 
nearest  relative,  while  in  the  Halkan  peninsula  a  small  brcLiJ 
image  of  the  deceased  is  made  aJid  eaten  by  the  sur\'ivors  of  the 
family.  The  Dutch  doed-koecki  or  "  dead-cakes,  "  marked  with 
the  iniiiab  of  the  deceased,  introduced  into  America  in  the  17th 
centur)',  were  long  given  to  the  attendants  at  funerals  in  old 
New  York.  The  "  burial-cakes  "  which  are  still  made  in  parts 
of  iiual  Eniiland,  for  example  LincokAii*  and  Cttmborlaad,  are 
shnoetceitainlyarelicof  abi-carinci 

MICmi  (Lat.  sine  em,  witbottt  care),  property  a  term  of 
ecclesiastical  law,  for  a  benefice  without  the  cure  of  souls  (bene- 
fieium  sine  euro).  In  the  English  Church  such  sinecures  arise 
when  the  rector  has  no  cure  of  souls  nor  rL-sidt-s  in  the  parish, 
the  work  of  the  incumbent  being  perforrncd  by  a  vicar;  such 
sinecure  rectories  were  expressly  granted  Li>  thu  p-iiron;  they 
were  abolished  by  the  Ecclesiastical  Commissioners  Act  1840. 
Other  ecclesiastical  sinecures  are  certain  cathedral  dignities  to 
which  00  spiritual  function  attached  or  incumbencies  where  by 
nuon  of  depopulation  and  the  like  the  parishioners  have  dis- 
ippeated  or  the  pariah  church  baa  been  allowed  to  decay.  Such 
CHca  have  ceased  to  eatt.  Tlw  term  it  iltoiacdolaity  office  or 
pbce,  to  which  a  talaiy,  emolumeota  or  dignity  but  no  duties 
are  attached.  The  British  dvil  service  ud  royal  household 
were  loaded  with  innumerable  ofHcca  wUch  by  lapae  of  time 
had  become  sinecures  and  were  only  kept  as  the  reward  of 
p<:)litical  services  or  to  secure  voting  power  in  parliament.  They 
were  extremely  prevalent  in  the  i8th  century  and  were 
gradually  abollehed  by  itatutes  diniiif  that  and  tbe  fallowing 
centur>'. 

SINEW  (O.  Eng.  sinu,  sionu,  cf.  Dutch  zenvw,  Gcr.  Sehne, 
possibly  allied  to  Skt.  snata,  tendon,  cf.  Ger.  Sckmtr,  string),  a 
tendon,  a  cord-like  layer  of  fibrous  tissue  at  the  end  of  a  muscle 
forming  tbe  attachment  to  the  bone  or  other  hard  part.  The 
Imad,  flat  teadoiia  an  uaoalty  called  faieiat  (see  Mtrecuux 
SmBM  urn  ComuiUUVl  TkWVB).  Hie  word  is  used  figura- 
livdy  of  nwcnlar  or  nervous  atiength,  and  particularly,  in 
"  sinews  of  war, "  of  the  power  of  mwiey. 

SmeAPORB  (Maky,  SingapHra,  i.e.  "  The  City  of  the  Lion  "), 
a  town  and  island  situated  at  the  S.  extremity  of  the  Malay 
Peninsula  in  1°  20'  N.,  103°  50'  E.  Singap<ire  is  the 
most  imponant  part  of  the  crown  colony  of  the  Straits 
~  "  Settlements,  which  consists  with  it  of  Pcnang,  Province 
Wdlesley  and  the  Din  li  ig? .  ami  Malacca.  The  port  is  one  of 
the  moat  valuable  of  the  minor  pgescssioos  of  Great  Britain, 
ait  Kea  oddway  between  India  and  China,  and  thus  forms  the 
aoit  important  halting-plaoe  on  tbe  great  trading-route  to  the 
Fv  Eaat.  It  is  strongly  fortified  by  forts  and  guns  of  modem 
type  vpoa  which  huge  sums  have  been  opeaded  by  the  imperial 
fsvenunent,  aided  by  a  heavy  annual  military  oontiibtttion 
payable  by  the  colony  and  fixed  at  Jo%  of  its  groB  revenue. 
Its  gcograpliical  position  gives  it  strategic  value  as  a  naval  base; 
and  as  a  commercial  centre  it  is  without  a  rival  in  this  part  uf 
Asia.  Its  prosperity  has  been  greatly  enhanced  by  the  rapid 
development  of  the  Federated  Malay  States  on  the  mainland. 
It  possesses  a  good  harbour;  docks  and  extensive  coaling- 
wharves,  which  have  been  acquired  by  government  from  the 
Tanjong  Pagar  Dock  Company,  and  are  undergoing  considerable 
extensions;  an  admiralty  dockyard;  and  many  facilities  for 
shipping.  It  is  also  resorted  to  by  native  sailing  craft  from  all 
parts  of  tha  Malay  Arcbipdsgo.  On  the  island  of  FtUau  Brani 
slaad  tin  kigest  t!n-smelting  works  la  existence,  which  for  many 
years  have  annually  passed  throu|^  thdt  ftumaces  nrare  than 
half  the  total  tin  output  of  the  world.  Singapore  has  also 
csublishmcnts  for  tinning  pineapples,  and  a  large  biscuit  factory. 
Tha  town  poMSMia  few  bvildnits  of  any  note,  bat 


bouse,  the  law-courts,  the  gaol,  the  lunatic  asylum  and  the  Hong- 
Kong  and  Shanghai  Baok  are  exceptions,  as  alsoistbecsthadnl 
of  St  Andrew.  Tlufo  aie  three  Roman  CBtbolic  clra>ciMa»  a 
Ftae  Kirk,  an  American  mimion,  and  several  diapds  bdon^ng 

to  Nonconformist  sects.  The  mosques  and  Chinese  and  Hindu 
temples  are  ntmierous.  There  are  extensive  military  barracks 

at  Tanglin.  There  is  a  suod  race-course  and  fK)lo-ground,  a  fine 
cricket-ground  on  the  esplanade,  three  golf  courses,  and  several 
clubs. 

The  island  is  27  m.  long  by  14  m.  broad,  and  is  separated  from 
the  native  state  of  Johor,  sittiated  on  the  mainland  of  the  Malay 
Peninstda,  by  a  strait  which,  at  its  narrowest  point,  is 
less  than  )  m.  in  width.  Alineof  raflway  connects  the  SSSf* 
town  of  Siagapoie  with  theapatanthsstcaitfliipoaite 
to  tbe  town  ol  Johor  Bham.  Tbe  strait  wllfidi  divides  tbe  island 
from  the  Dutch  iriandsof  Wataag,  Khkn,  ftb,  bean  tlie  name  of 
the  Singapore  Stialt.  71m  SUrfsoe  of  tlw  Maod  Is  QBdulating 
and  diversified  by  low  hills,  the  highest  point  bebg  Bukit  Timah, 
on  the  N.W.  of  the  town,  which  is  a  little  over  500  ft.  in  altitude. 
Geologically,  the  core  of  the  island  consists  of  cr>'stallinc  rocks; 
but  in  the  \V.  there  are  shales,  conglomerates  and  sandstones; 
and  all  round  the  island  tbe  valleys  are  Idled  with  alluvial 
deposits  on  a  much  more  axteitsive  scale  than  might  have  been 
looked  for  seeing  that  no  river  in  the  island  has  a  course  longer 
than  some  6  m.  The  S.W.  shores  arc  fringed  nith  coral  reeb,  and 
Uving  coral  fields  are  found  in  many  parts  of  the  straits, 
composed  largely  of  red  clays  and  latcrite,  the  soil  is  not j 
ally  rich,  and  calls  for  the  patiaat  eoitiiratign  of  the 
gardener  to  make  it  really  productive.  Hme  Is  a  forest  icserve 
near  the  centre  of  the  Island,  but  the  forest  is  of  a  mean  type.  The 
humid  climate  causes  the  foliage  here,  as  in  other  parts  of  Malaya, 
to  be  very  luxuriant,  and  the  contrast  presented  by  the  bright 
green  ots  every  sifle  and  the  rich  red  laterite  of  the  roads  is  slrikinj;. 
When  it  was  first  cKXupied  by  Sir  .Stanford  Ratik-s,  on  belialf 
of  the  East  India  Company,  the  island  was  covered  by  jungle, 
but  now  all  the  land  not  reserved  hy  government  has  been 
taken  up,  principally  by  Chinese,  who  plant  vegetables  in 
large  quantities,  indigo  and  other  tropicid  products.  There 
are  fine  botaoiGal  gardena  at  Tanglin  on  the  outskirts  of 
tbe  town. 

ClimaU. — The  dhnOifr  of  Singapore  is  always  humid  and  usually 
ver>- hot.  There  is  hawMy  any  lenoijil  change  to  be  oheerwed,  and 


the  dampness  of  the  eVniate  causes  (he  heat  to  be  more  opprailve 

than  are  h^ber  temperatures  in  drier  climates.  Tbe  mean  atmo- 
spheric prcswire  in  Singapore  during  1906  was  t^-^nM  la.  The  highest 
shade  temperature  for  the  year  was  92°  F.  registered  in  March;  the 
lijwost  72-5*  F.,  registered  in  November.  The  mean  was  80-3°  F. 
The  range  for  the  year  was  14-5*  F.  The  temperature  of  solar 
radiation  was  in  190b:  highest  in  the  sun  i53'8*.  recorded  in  Mafidl| 
the  lowest  ■43-4*>  recorded  in  June.  The  highest  temperature  el 
nocturnal  radiation  on  gnm  waa  TS*!*.  recorded  in  May,  and  the 
lowest  67'3°,  recorded  in  January.  The  mean  for  1906  was  7 1  *.  Re> 
liitive  humidity:  highest  92,  rwordod  in  De<'emb<'r;  lowest,  71. 
recorded  in  .-Xisril ,  niean  fur  loof>,  81.  N.  and  N.K.  winds  prevail 
from  the  miiidle  o(  tJctober  to  the  end  of  April,  and  S.  and  S.W.  winds 
from  the  middle  of  May  to  the  end  of  Sct>tember.  The  mean  velocity 
of  winds  for  lj>o6  was  no  m. :  the  maxirnum  recorded  being  148  in 
May,  the  minimum  velocity  rcci»rdcd  being  76  in  E>cccmbcr.  The 
rainfall  of  Singapore  for  1906  \2q■(^^  in.;  the  heaviest  rainfall 
for  any  one  month  fjcinR  15-23  in.  recorded  in  January,  the  smallest 
being  4-9»  in.  recorded  in  M.i>.  There  were  182  rainy  days 
during  the  year,  the  average  annual  number  of  the  past  decade 
being  i/f). 

PopiUaium. — The  following  shows  the  composition  of  the  popula- 
tion, which  numbered  in  all  2i%,w  in  1901:  Europeans  3834, 
Eurasians  4l»o,  Chinese  164.041,  Nfalays  36.080,  Indians,  17.8*3. 
other  nationalities  2667.  The  liirth^  reyistfred  in  Siri|.:aii.irr  durinR 
1898  numliorcNl  S751,  namelv,  i960  males  and  171)1  f<  rii;.l(  ■  l  i  ir;^:  i 
ratio  of  l6-55  per  mille.  Tlie  deaths  ri>){i?.iero<l  (luring  the  same 
periixi  numlx-rcd  7602,  n.imely.  5^94  males  and  lyoS  (cmak-s,  a  ratio 
of  33-54  per  mille.  The  excess  of  deaths  over  births  is  due  to  the 
fact  that  theic  an  ooaparativcly  few  women  among  tbe  Chinew; 
the  steady  increase  of  the  population  in  the  face  of  this  fact  is  to 
K-  attributed  entirely  to  immigr-itinn.  mainly  from  China,  but  to 
a  minor  extent  from  India  also.  The  (x-rM^ns  clas.sed  above  under 
"  iither  nationalities  "  are  representatives  of  almost  every  Asiatic 
nation  of  imsv  .rtance,  and  of  many  .African  races,  SingapOUe  beiflg 
one  of  the  most  cosmopolitan  cities  in  the  worid. 
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centre  of  tlie  colonj".  the  Rovcrnor.  who  h  also  ex  ofUio  hieh  com- 
ra!5«ioner  of  the  Fwlerau-ij  Miilay  States,  British  North  Borneo. 
Brunei,  Sarawak  ami  eovemor  i>f  Utbuan,  has  hits  principal  residence 
here.  Here  also  arc  cTiief  oflitrs  e>f  the  N-arious  beads  of  the  Rovcrn- 
inent  departments,  and  licrc  iIk-  Icgialativo  council  of  the  ciiiiiiy 
holds  ita  scM»ion»  The  town  is  go\-crned  by  a  muoidpolity  compoM-<l 
fMUttjr «( ler  tMtio,  nominated  niid  elected  nemticn. 

/Smmm.— The  rewnue  of  Singapore  for  1906  nnKnmted  to 
$5,943,661,  eedusiw  of  $26,650  received  on  account  of  land  sales. 
The  chief  sources  of  revenue  were  licences  (which  include  the  fanns 
let  for  the  ccllcction  of  import  duties  in  opium,  wine  and  i-pirit.>*) 
14,248,856,  nciirly  half  the  revenue  of  (he  .st  tllenn-ni ;  pf»t  ;in<I 
telegraphs  $424,645;  railway  receipUi  $196,683;  and  land  revenue 
SioL4Ss.  tlw  expenditure  of  the  Mttkment  during  1906  amounted 
to  ts<39>>3'io-  Of  this  $1,416,392  was  expended  on  personal 
emoluments,  and  f 1, 1 16,548  on  other  charRcs  coimccted  with  the 
administrative  establishments;  51.763,48^  was  spent  on  military 
fier\ices,  exclusive  of  cxfjtn^s  connected  with  the  VOiuntcer  force; 
S18J.075  on  the  upkeep  ami  main t eilUOe  of  crildag  pUbUe  Works; 
and  $5(>9,»8d  on  new  public  works. 

TraiU. — The  trade  of  Singapore  is  chiefly  dependent  upon  the 
position  which  the  port  occupies  as  the  principal  cnifiDrium  of  the 
Kcdcratcd  Malay  St.ites  .and  of  the  Maiay.in  .archiiH  .■>n<l  as 
the  great  port  of  call  for  slii[>!<  piisiinn  to  and  from  tl»e  Fiir  The 
total  value  of  the  imports  into  Singapore  in  1906  was  f 234, 701 ,760, 
and  the  exports  in  the  same  year  were  valued  at  $303,3  io,i<49.  The 
ships  using  the  port  during  1906  numbered  I6lt6  with  an  agFnrj^ate 
tonnage  t)f  3,805.566  tons,  «  which  I36l  were  British  with  an 
aRRffR-i.te  tonnage  of  2,498,968  tons.  The  retail  trade  of  the  place  U 
largely  in  the  hand.s  of  Chinese,  Indian  and  Arab  traders,  but  then- 
are  !>ome  good  Kuropean  stori-«.  Tln^  jxirl  i»  a  free  port,  import 
duties  being  payable  only  on  opium,  wines  and  spirits. 

Hitloty. — K  tnuUtkmntHtuttDdiedfect  that  Singapore  was  an 
important  trading  centre  fai  the  I9lh  and  13th  centuries,  but  neither 
Marco  Polo  nor  Ion  Bstuta,  both  of  whom  wintered  in  Sumatra  on 
their  way  back  to  Europe  from  C'hina.  have  left  an>thing  on  record 
confirmatory-  of  this.  It  ii  *iM  to  have  Ixfn  att;nW-<l  and  devastated 
by  the  ljviim->r  in  125;,  and  at  tlu'  time  wlien  it  [u^-scd  by  treaty  to 
the  East  India  Company  in  I819,  ^r  Stamford  Raffles  persuading  the 
sultan  and  tunwnggoog  of  Jobor  to  cede  it  to  him,  it  was  wholly  un- 
inhabited save  by  a  few  fiaherfolk  living  along  its  shores.  It  wa-s  at 
first  subordinate  to  Benkulen,  the  company  t  principal  statinn  in 
Siimatr.i.  but  in  1H23  it  was  placed  under  the  administration  of 
Bengal.  It  w.a.-,  incorponite*!  in  the  rnlony  of  the  Straits  Settlements 
when  that  colony  was  established  in  IS.>(>. 

See  Lije  of  Sir  Stamford  Raffits:  Lxwan's  Journal  oj  the  Malay 
ArdupdagOi  the  Journal  of  the  Straits  Branch  of  the  Itoyal  A»iati< 
Society  ^ibgaporc);  Sir  Frank  Swettenham,  Britiih  lialuxn 
(UndiM,  1900);  mut-BMk  tlie  Stnilt  StUlimnM  (1906):  the 
Stniti  Dimltnk  19a  gtngnpow,  1908).  (H.  Cl.) 

SINGER,  SIMEON  (i84&-it;o6),  Jewish  preacher,  lecturer 
and  public  worker.  He  was  borti  in  Loudon,  and  after  a  short 
stay  at  a  Hungarian  school,  entered  as  one  of  its  pupils  the 
Jews'  College,  of  which  he  was  subsctiuently  for  a  time  the  head- 
master. In  1867  he  became  minister  of  the  Borough  Syn.igoguc, 
London.  In  the  following  year  he  nuuiied.  Ue  uoved  to  the 
new  Wot  End  Synaftigue  In  t8}8,andf«aMB»dt]wniinaterof 
that  ci»9C|ation  until  his  death.  He  «w  tlie  lint  to  introduce 
icguJar  tennoni  to  dnMien;  as  a  picadier  to  tihe  young  Singer 
■howcd  we  (ifi|«.  Bb  pulpit  addieaKS  in  general  won  nide 
appivdation,  and  hb  services  were  often  called  for  at  public 
functions.  In  1897  he  strongly  opposed  the  Digglc  policy  at  the 
London  School  Board,  but  he  refused  nomination  as  a  member. 
In  1890  the  Kabbiiiital  Diploma  was  conferred  or.  him  by  Lector 
Weiss  of  \'icnna,  but  agaiti  he  evidenced  his  self-denial  by  declin- 
ing to  stand  for  the  post  of  .associate  Chief  Kabbi  m  the  same  year. 
Singer  was  a  power  in  the  community  in  the  direction  of  moderate 
progress;  he  w.-is  a  lover  of  tradition,  yet  at  the  same  time  he 
recognized  the  necessity  of  well-considered  changes.  In  1893  at 
his  instigation  the  first  English  Conference  of  Jewish  Preachers 
was  held,  and  some  reforms  were  then  and  at  other  times  intro- 
duced, such  as  the  intioduction  of  Bible  Readings  in  English, 
the  admiaaion  of  women  as  choiisten  and  the  indution  of  the 
oqnca  coMtBt  «f  the  blide  as  wdl  as  the  bridcRnon  at  the 
marriage  cerenuny. 

Snfer  did  mmA.  to  reunite  Gonaemtlves  ud  UlMnlf  in  tlie 
conununity,  and  he  himself  preached  at  the  Reform  Synagogue  in 
Handiester.  He  had  no  love  for  the  minute  critical  analysis  of  the 
Bible,  but  he  was  atlratted  to  the  theory  of  proj^ressivc  revelation, 
and  thus  was  favourably  disposed  to  the  modern  treatment  of 
theOldTetUnent.  His  cheery  optimicm  was  at  the  bub  of  tUa 


attitude,  and  strongly  coloured  his  belief  in  the  Messianic  ideals. 
He  held  aloof,  lor  this  VL-ry  rc.is<in,  fri.ni  nil  Zionist  schemes. 
His  interest  in  the  fortunes  of  foreign  Jews  led  him  to  make 
several  continental  journeys  on  their  behalf;  he  was  one  of  the 
leading  spirits  of  the  Russo-Jcwish  Committee,  of  the  Inter- 
national Jc«-ish  Society  for  the  Protection  of  Women  and  of 
other  philanthropic  organizations.  Despite  his  devotion  to  puUic 
work,  Singer  published  some  important  worits.  In  1896  tlw 
Cambridge  University  Pieas  published  TdmnUstH  tntmiHit  im 
the  Bodleian  library  of  lAkk  Stager  was  joint  MitbM.  But  his 
most  famous  wodi  was  bis  new  edition  and  En||lUl  muistiM 
of  the  itwAenM  Doilly  Proyer  Book  (first  published  in  i87e)» 
a  work  which  has  gone  through  many  large  editions  and  which 
has  probably  been  the  most  popular  (both  with  Jews  and  Chris- 
tians) of  all  Iki.  iki  pnlilishcd  liy  .in  English  Jew. 

Sec  Thf  Literary  Remains  ol  Ik,:  K/r.  SimeoH  Singer  (3  vols.,  1908), 
with  Memoir.  (1.  A.) 

SINGHBHUH,  a  district  of  British  India,  in  the  Chota  Xagpur 
division  of  Bengal.  The  administrative  hcadquar'crs  are  at 
Chaiba.s.1.  .'Vrca  3.Sgi  &q.  ra.  Its  central  portion  consists  of  a 
long  undulating  tract  of  country,  running  E.  and  W.,  and  enclosed 
by  great  hill  ranges.  The  depressions  lying  tietween  the  ridges 
comprise  the  most  fertile  part,  which  varies  in  elevation  aliove 
sca-lev«l  Iran  400  ft.  near  the  Subanrekha  on  the  E.  to  750  ft. 
around  the  station  of  Chaibesa.  S.  of  this  an  elevated  platcstt 
of  700  sq.  m.  rises  to  upwards  of  tooo  ft.  In  the  W.isancB- 
tensive  mountainous  tract,  apao^jr  inhabited  by  the  wildest  of 
the  Hos;  whik  In  the  estfeme  S.W.  is  s  atll  puder  mm 
of  mountains,  known  aa  "  Sannds  of  the  seven  bundled  liilla, " 
rising  to  a  height  of  3500  ft.  From  the  Layads  range  on  tlw  N.W. 
of  Singhbhum  many  rocky  spurs  strike  out  into  the  district,  some 
attaining  an  elevation  of  igoo  ft.  Among  oihrr  ranges  and 
peaks  arc  the  Cbaitanpur  range,  reaching  an  elevation  of  j  j.'o  ft., 
and  the  Kapargadi  range,  rising  abruptly  from  the  plain  and 
running  in  a  S.E.  direction  until  it  culminates  in  Tuiligar  Hill 
(349*  ft.).  The  principal  rivers  are  the  Subanrekha,  which  with 
its  .affluents  flows  through  the  E.  of  the  district;  the  South 
Kocl,  which  rises  W.  of  Ranchi,  and  drains  the  .Saranda  region; 
and  the  Baiiarani,  which  touches  the  S.  border  for  8  m.  About 
two-thirds  of  Singbbhum  district  is  covered  with  primeval  forest, 
containing  some  valuable  timber  trees;  in  the  forests  tigers, 
leopards,  bears  and  several  kinds  of  deer  abound,  and  small 
herds  of  elephants  occasionally  wander  from  the  Meghasani  Hills 
in  Mayurbhanj. 

In  iiK"  tt  r  jHipulation  was  61.1.570,  showing  an  increase  of  12"/,. 
in  the  <kxadf.  .More  than  one-hah'  Ixliinc  to  .:lxiri>;iiial  tribes, 
mostly  Hos.  The  chief  crop  is  rice,  followed  b^'  pulses,  oil'^eeds  and 
maise.  There  are  three  missions  in  the  disinct — &P.G.,  Ltttlmn 
and  Roman  Catholic — which  have  been  very  suceessfttl  among  the 
aboriginal  tribe*,  etpccially  in  the  Ki>r<'ad  of  education.  The  isolation 
of  Singhbhum  ha*  oeen  broken  by  th<'  ojiening  of  the  Bengal-N'agpur 
railway,  which  has  protected  it  from  the  danger  of  famine,  and  at  the 
s.ime  lime  given  a  value  to  its  jungle  prcKiuc  t=.. 

Colonel  Dalton,  in  his  Elhnoloty  of  Ben^ai,  .'>ays  that  the  Singhbhum 
Ik^pitt  chief*  have  been  known  to  the  Bnitsh  goveixuMnt  since  1803, 
when  the  marquciis  Wellesley  was  governor-gencnl  of  India;  but 
there  doe*  not  appear  to  have  been  any  intercourse  between  British 
officials  and  the  people  of  the  Kolhan  previous  to  1819.  The  Hos 
or  Larka  Kols,  tne  aboriginal  race  of  Singhbhum,  would  allow  no 
atrangt-T  to  settle  in,  or  even  [)3s.s  through,  the  Kolhan;  they  were, 
however,  subjugated  in  1836,  when  the  head-men  entered  into 
cngagemenu  to  bear  aUcciance  to  the  Britiih  government.  The 
country  remained  tranqiiH  and  proaperaua  tmtfl  i8S7f  wiMn  • 
rebellion  took  place  among  the  Has  under  Fneshat  WMfa,  After  n 
tedious  campaign  they  surrendered  in  l8iS9,  >>nd  the  capture  of  the 
raja  put  a  stop  to  thev  disturbances. 

SINGLMnClb  s  slender,  round  sUdi  of  aah  sboot  34  in.  long 
and  thicker  St  one  end  than  the  «ther,uaed  as  n  weapon  of  attadc 
and  defence,  the  thicker  end  iieing  tbmat  duon^  n  cnp-shaped 

Idt  of  basket-wodc  to  pratect  the  band.  The  oi^|^  Uitm 
of  the  single-stick  was  the"  waster, "  which  appeared  in  the  i6th 
century  and  was  merely  a  wooden  sword  used  in  practice  for  the 
back -sword  (see  SABHE-rExcixc),  and  of  the  same  general  shape. 
By  the  first  Qtiartcrof  the  i;;li  century  wasters  had  biconic  simple 
cudgels  provided  with  sword-guards,  and  when,  about  twenty- 
iive  yean  later,  the  baiket-hilt  csme  into  gencnl  nas,  it  wan 
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employed  with  the  cudj^l  also,  the  heavy  metal  hilt  of  the  back- 
sword being  discardi  ii  in  ii'.vour  of  one  of  wickir  w()rk.  Tht- 
guards,  cuts  and  parries  in  siiiglr-suck  play  were  at  lirsi  ulciilical 
with  those  of  bark-sword  play,  no  thrusts  bcinj?  allowed  (see 
Fencing).  The  old  idea,  prevalent  in  Enplaiid  in  the  16th 
century,  lh:il  hits  below  the  girdle  were  uii:;ur,  ;i;iiippcarcd  in  the 
i8th  century,  and  all  parts  of  the  person  were  attacked.  Under 
the  first  and  second  Georges  back-sword  play  with  sticks  was 
inuneiiady  popular  under  the  names  "  cudgcI-pUy  "  and  "  single- 
atidlqf,"  not  only  in  the  cities  but  in  the  country  districts  as 
wdl,  iRMtliqg  bdng  iu  oa^  livaL  Tomids  tlie  end  of  the 
ttdicentaiythsiiliylwGuwmjriHtiictBd.  The  phjmmtie 
placed  near  together,  tbe  ftet  imiiiiiiiii  immovable  and  all 
ttnkM  beiac  delivwed  wiUi  a  iritip-Ukt  actioa  of  Uic  inlet  f  1^ 
l^gk  haaiiiis  gnard,  the  hand  being  held  above  the  bewL  Blows 
«B  any  part  of  the  body  above  the  waist  were  allowed,  but  all  ex- 
cept those  .lin.i  1  n;  the  head  werecmploycdonly  togain  ofieninRs, 
as  each  IjouI  was  derided  only  by  ,1  "  broken  head,"  i.e.  a  cut  on 
the  head  that  drew  blood.  Al  lirsl  the  left  hand  and  arm  were 
used  to  ward  off  blows  not  parned  with  the  slick,  but  near  the 
close  of  the  iSth  century  he  left  hand  graspiil  a  scirf  tied 
loosely  round  the  left  thigh,  the  elbow  being  raised  to  protect  the 
iace.  Thomas  Hughes's stor>',  Tom  Brown'sSckoot  Days,  contains 
a  spirited  description  of  cudgel-play  during  the  first  half  of  the 
iqth  century.  This  kind  of  single-sticking  practically  died  out 
during  the  third  quarter  of  that  century,  but  was  revived  as  a 
achool  for  the  sabie,  the  pUy  being  eaientially  the  lameas  for  that 
weapon  (tee  SABlMtNCMo).  The  point  was  intraduced  and  leg 
Uts  wen  aUoiied.  1^  the  beginning  of  tbe  aethoentnry  ehigie- 
ttiAjhqr had beceaie much  aci^eaed^totiodMction  of  the  light 
baliaa  fencing  sabre  having  rendered  ft  leas  necessary.  Stick- 
play  with  wooden  swords  as  a  school  for  the  cut  las  is  common 
in  some  navies.  The  French  canc-fcncing  iq.v.)  has  a  general 
similarity  to  single-stick  play,  but  i.s  <k'siKne<l  more  for  defence 
with  a  walking-stick  than  as  a  school  fur  the  sabre. 

See  Broadiwotd  ami  SimtU-slick.  by  R.  G.  AlUoton  Winn  and  C. 
PfciUip&-Wolle>'  (London,  I8g8):  Manuai  0/  Inslmction  /or  Sinift- 
Hick  DriU  (London.  Hritl^i  War  Office):  Sikooit  and  Motkrt 

of  Fence,  by  Kr.  rt<m  Castle  (Umdon.  18^^  Jh»  StHflA  mud  tiw 
Centuries,  by  A,  Kutton  (London,  1901). 

SINGORA,  or  Songkla  (the  Sangert  of  early  navigators), 
a  port  on  the  £.  coast  of  the  Malay  Peninstila  and  the  heait- 
quarters  of  the  high  commissioner  of  the  Siamese  division  of 
Nakfaon  Sri  Tammarat.  It  is  situated  in  7"  1 3'  N.  and  100"  35'  E. 
It  was  settled  at  the  beginning  «f  the  19th  century  Igr  Chbicae 
fram  Amoy,  the  leader  of  whom  was  aniointed  by  ^un  to  be 
gminar  of  the  town  and  district.  Having  been  more  than  onn 
lacked  by  Malay  pirates,  the  town  was  encircled,  about  1850. 
by  a  Strang  wall,  ^ch,  as  both  Chinese  governors  and  Malay 
piiatea,  are  now  things  of  the  past,  supplies  the  public  works 
department  with  gowl  road  metal.  The  population,  about 
5000,  Chinese.  Siarm.-M.-  ?.nii  a  few  M.ala\"s,  is  stationary,  and  the 
same  may  be  said  <ii  iIk  trtuJe.  which  is  all  carrie<i  in  Chine.sc 
junks.  The  town  h.is  luiunic  an  impiortaiit  atlminislrative 
centre;  good  roads  cunnett  it  with  Krdah  and  other  piai.es  in 
the  Peninsula,  and  the  mijiing  is  <k-velopcd  in  the  iiiU'rior. 
In  1906  railways  surveys  were  undertaken  by  the  government 
with  a  view  to  making  Singora  the  port  for  S.  Siam;  but  this 
harbour,  formed  by  the  entxsoce  to  the  inland  sea  of  Patalung, 
would  require  dredging  to  he  available  for  vessels  of  any  size. 

tUIOPB.  Turk.  SinOb,  a  town  on  the  N.  coast  of  Asia  Minor 
in  the  vflqict  of  KasUmlkni,  on  a  hiw  iithmns  wfaicfa  jofais 
the promootMy  of  BoaTcpt  to  the  mainland.  Thoo^itpoiaeaacs 
Ueoijbr  safe  raadataad  between  the  Bosporus  and  Batum,  the 
dMScBltfaa  of  Cia— WBiliration  with  the  interior,  and  the  rivalry 
of  IneboO  on  die  W.  and  Samsun  on  the  E.  have  prevented 
Sinope  from  beoooing  a  great  commercial  r>  trn:-  It  is  shut  off 
from  the  plateau  by  forest-clad  mountaini;;  a  carriage  road 
over  the  hills  to  Boiavad  ami  tlience  by  Vczir-Keupru  to  .Amasia 
was  begun  about  10  years  ago,  but  has  never  been  completed 
e^'cn  as  far  as  Boiavad.  Consequently  the  'raii-'  i>  small;  the 
annual  exports  are  about  £So,ooo,  and  the  imports  £50,000. 
BopohrtiaB,  5000  Modsna  and  4000  Christiam»  cUcdy  Grecka 


I  and  Armenians,  On  the  isthmus,  towards  the  mainland,  stands 

I  a  huj,'e  but  for  the  most  ii:irt  ruined  caslle,  origiri.illy  I! y.''.antine 
,  and  aiterwards  St reiiKt belied  by  the  Seljuk  suiuiiL-;  and  the 
Mahommcdan  quarter  is  surrounded  by  massiw  .wuls.  Of 
early  Roman  or  (ireck  aiili(|uities  there  arc  oniy  ihc  rnlumns, 
architraves  and  inscribed  stoues  built  into  tlie  old  walls;  but 
the  ancient  local  coinage  furnishes  a  very  beautiful  and  interesting 
series  of  types. 

See  M.  Sii^i  paper  hi  the  Hiimimaae'Ckrmiidt  (t«8s),  and  MM. 
BaU-lon  ft  Reinadi.  Rtetuil  dcr  nwtHwwr  grccfaet  J^Am  MiKMM 

(«904)- 

Sinope  {"Zivwrri),  whose  origin  w.is  .assigned  by  its  ancient 
inhabitants  to  .Vutolycus,  a  companion  of  Hercules,  was  founded 
630  B.C.  by  the  lonians  of  Miletus,  and  ultimately  became  the 
most  flourishing  Greek  settlement  on  the  Euxine,  as  it  was  the 
terminus  of  a  great  caravan  route  from  the  Euphrates,  through 
Pteria,  to  the  Black  Sea,  over  which  were  brought  the  products 
of  Central  Asia  and  Cappadoda  (whence  came  the  famous 
"  Sinopic  "  red  earth).  In  the  5th  century  B.C.  it  received  a 
colony  of  Athenians;  and  by  the  4th  it  had  extended  its  authority 
over  a  ccnaidetable  tract  of  country.  Its  fleet  was  dominant 
in  the  Einine,  escept  towards  tbe  W.,  when  it  shared  tbe  field 
with  Byxantium.  When  in  sao  bxl  Smve  was  attadced  by 
the  king  of  Pont  us,  the  Rhodians  enabled  it  to  maintain  its 
independence.  But  where  Mithradatcs  IV.  fafled  Pha maces  suc- 
ceeded; and  the  city,  taken  by  surprise  in  183  DC,  became  the 
capital  of  the  Pontic  monarchy.  Under  Mithradatcs  VI.  the 
Great,  who  was  bom  in  .Siinji't-.  il  had  just  beeti  raisixl  to  the 
highest  degree  qf  prosperity,  with  line  buihiings,  navd  .ir^c nals 
and  well-built  h.irbours,  when  it  was  captured  by  I.urullus 
and  nearly  destroyed  by  fire  (70  B.C.).  In  64  B.C.  the  body  of  the 
murdered  Mi:  hradatcs  w.is brought  home  to  the  royal  mau.'ioleum. 
Under  Julius  Caesar  the  city  received  a  Roman  colony,  but  was 
already  declining  with  the  diversion  of  traffic  to  Ephesus,  the 
port  for  Rome,  ami  in  part  to  .Xmisos  (Samsun).  In  the  middle 
ages  it  became  sLbjti;  to  the  Greek  Empire  of  Trebizond,  and 
passed  into  the  hands  of  the  Seljuk  Turks,  and  in  1461  was 
incorporated  in  the  Ottoman  Empire.  In  November  1853  the 
Russian  vice-admiral  Makhimov  destroyed  here  a  division  of  tlie 
1  uriddi  licet  and  icdnced  a  0sod  part  of  tlie  toon  to  ashes. 
  a-  G.  C.  A.) 

smSB,  a  word  talsen  bom  the  German  (allied  to  En(, 
"  cinder ")  and  applied  to  oeitaki  ndnsnd  deposit^  more  or 
less  porous  or  vesicular  In  teiture.  At  least  two  kinds  of  sinter 
are  recognized — one  siliceous,  the  other  calcareous.  Siliceous 
sinter  is  a  deposit  of  opaline  or  amorphous  silica  from  hot  springs 
and  geysers,  occurring  as  an  incrustation  around  the  springs, 
and  Sometimes  forming  conical  mounds  or  terr.accs.  The  pink  and 
white  sinter-lcrraccs  of  Xew  Zealand  were  destroyed  l)y  the 
eruption  of  Mount  Tarawera  in  1SS6.  MrW.  H,  Weed  on  st\idying 
thr  deposition  of  sinter  in  the  Yellowstone  National  I'ark 
found  that  the  colloiilal  silica  was  largely  due  to  the  action  of 
algae  and  other  forms  of  vegetation  in  the  thermal  waters 
ioih  A»».  Rep.  U.S.  Geoi.  Sun.,  i&ig,  p.  613).  Siliceous  sinter 
is  known  to  mincralogLsts  under  sixh  names  as  geyserit^  fiocite 
and  michaelite  (see  Opal). 

Calcareous  sinter  is  a  deposit  of  calcium  carbonate,  aenpSfied 
by  the  travertine,  which  forms  the  principal  building  stone  of 
Rome  CftaL  ImirtlHt,  a  aaiimtiuu  of  Uhurtino,  the  stone  of 
Tibnr,  now  TlvoQ.  The  so-caltod  "  petriiyfaig  quingi, "  not 
uncommon  in  Umestone-dlstricts,  yield  cakanous  waters  which 
deposit  a  sintery  incrustation  on  objects  ejtpescd  tO  thdr  action. 
The  cavities  in  calcareous  sinter  are  partly  dne  to  the  decay  of 
mosses  and  other  veprt.ible  structures  which  have  assisted  in  its 
precipitation.  Even  in  thermal  waters,  like  the  hot  springs 
of  Carlsbati,  in  Holieniia,  which  deposit  SpruJelslrin.  the  origin 
of  the  deposit.s  is  mainly  due  to  organic  agencies,  as  shown  as 
far  back  as  186  J  by  Fcrd.  Cohn.  Whilst  calcareous  deposits  in  the 
open  air  form  sinterdike  tra\Trline.  those  in  caves  constitute 
st.iKigniitc. 

Iron-sinter  is  a  term  sometimes  applied  to  cellular  bog  iron-ore. 
'  (P.  W.  R.*) 
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•ran  rOer.  $Mm1.  the  <spitd  ol  tlie  Swhs  eastoa  ol  the 

Valais.  It  is  on  the  railway  betweeaSt  Maurice  ( 25)  m.  distant) 

and  Bricg  (33  m.  disUnt).  Sion  is  one  of  the  most  picturesque 
little  ciliw  in  Switzcrlatid.  baling  built  around  two  prominent 
hillocks  thai  rise  from  the  level  %'aUey  of  ihc  Rhone.  The  north 
hillock  is  crowned  by  the  castle  of  Tourbillon  (l)ui!l  1244,  burnt 
1788),  which  was  long  the  residence  of  the  bishops.  The  south 
hillock  bears  the  castle  of  Valeria,  long  the  residence  of  the 
canons  (itnow  contains  an  historical  museum)  with  the  intercsiing 
I3dl  centiny  church  of  St  Catherine.  In  the  town  below  is  the 
ijth  centiuy  csthednl,  and  the  Majoria  castle  (burnt  in  1788) 
the  former  rendciioe  of  the  " jaajor  "  (or  mayor  of  the  dty). 
There  an  variocs  other  aatUm  ohjeeU  in  the  dty,  which  is 
buOt  on  the  banks  of  the  Slonne  tocrent,  and  is  at  a  height  of 
1680  ft.  above  the  sca-lcvcl.  In  1900  Sion  contained  6048 
inhabitants  (mair.ly  Romanists),  of  whom  1481  were  German- 
sp<:akiug  and  .1416  I'rcni  h-spcaking. 

Sion  [Sedunum]  dates  from  Roman  times,  and  the  bisho[)'s 
see  was  removed  thither  from  Marligny  [(ktoJurum]  alx>ut  5S0. 
In  999  the  bishop  received  from  Rudolf  111.,  king  of  Burgundy, 
the  dignity  of  count  of  the  Valais,  and  henceforward  was  the 
temporal  as  well  as  the  q>iiitual  lord  of  the  Valais,  reUtning 
tfaisiiMttioo,  at  least  b  part,  tiO  1798. 

See  alio  J.  Grcmaud,  Introduction  to  vol.  v.  (Lausanne.  1884)  of 
Us  Dtatmenli  rtUiiiti  d  I'hisloire  du  VaUais:  R.  K.  Hopnelcr, 
MMie  <w  GtttUiMa  dtt  IVaUit  nk  MiUdaUer  (Zttnch.  1897); 
B.  Raman.  I«Fa(W>jUilnrigMCSioa.  1886).  (W.A.B.C.) 

SION  COLLEGE,  in  London,  an  institution  founded  as  a  college, 
gild  of  parochial  rkrgy  and  almshouse,  under  the  will  (16*3) 
of  Dr  Thomas  White,  vicar  o(  Si  iJunstan's  in  the  West.  The 
clergy  who  her.ctit  hy  the  foundaiion  arc  the  incumbents  of  the 
City  parishrs,  of  pari--,hes  ■.vhii  li  .idjoiried  the  city  bounds  when 
the  college  was  founded,  and  of  parishes  subsequently  formed  out 
of  these.  The  original  buildings  in  London  Wall  were  on  a  site 
previously  occupied  by  Elsing  Spital,  a  hospital  for  the  blind 
founded  in  1329,  and  earlier  still  by  a  nunnery.  They  comprised 
tbealnsbouscs,  ahalland  chapel,  and  the  library  added  to  the 
foundatioB  1^  Dr  John  Smaon,  rector  of  St  Oiave's,  Hart  Street, 
one  «f  White's  cncnton.  Tfaef«  «en  aho^  at  kMt  ofigiUiaUy, 
apartments  for  students.  In  1884  the  alauhoiues  were  aboluihed, 
and  -ho  almsfolk  became  out-pensioners.  It  was  subsequently 
found  poisible  to  extend  their  numbers  from  the  original  number 
of  10  men  and  10  w^omcn  to  40  in  all,  and  to  increase  the  pension. 
In  1886  Sion  ("oUegc  was  moved  to  new  buildings  on  the  \  ictoria 
Embankment,  and  is  now  [jriuei[jally  known  for  its  theological 
library  which  serves  as  a  lending  library  to  members  of  the  college, 
and  is  accessible  to  the  public.  .•K  governing  body  apjiointcd  by 
the  members  to  administer  the  foundation  consists  of  a  president, 
two  deans  and  four  assistants. 

IIOVZ,  a  tribe  of  North  American  Indians.  The  name  is  an 
•hbieviatioB  of  tliB  FraBCih  cofruption  NadamuHoux  of  the 
Aisonquian  name  Naiivmimii,  **  little  snake*. "  They  call 
themsdves  Dakotas  (*'  alUes  ")•  They  were  fonoerly  divided 
into  seven  clans:  hence  the  name  they  sometimes  used,  Olceii 
Cakowin,  "  the  seven  council-fires.  "  There  was  a  further  dis- 
tribution into  eastern  and  western  Sioux.  The  former  were 
generally  sedentary  and  agricultural,  the  latter  nomad  horsemen. 
The  Sioux  were  ever  conhpieuous,  even  among  Indians,  for  their 
physical  strength  and  ludotnitablc  courage.  Their  original  home 
was  east  of  the  .Mleghanies,  but  in  1633  the  French  found  them 
chiefly  in  Minnesota  and  Wisconsin.  Thereaftcrdriven  westward 
by  the  Ojibwa  and  the  French,  they  crossed  the  Missouri  into  the 
plains.  The  Sioux  fought  on  the  English  side  in  the  War  of 
Indqwudanice  and  in  tl«t  of  181a.  In  xSij  a  txaa^  was  made 
iritk  the  AflMiicu  imnimait  by  which  the  right  of  the  tribe 
to  an  immense  tract,  Indoding  much  of  Minncaou,  most  of  the 
Dakotas,  and  a  large  part  of  Wisconsin,  Iowa,  Missouri  and 
Wyoming,  was  admitted.  In  i.S 35  missions  were  started  among 
the  eastern  Sioux  by  the  .\racrican  Board,  and  schools  were 
opened.  In  iH^;  the  tribe  sohl  all  their  land  east  of  the  Missis- 
sippi. In  iH^i  the  bulk  of  their  Minnesota  territory  was  sold, 
but  a  bitch  in  the  carrying  out  of  the  agreement  led  to  a  rising 


of  «Utca  in  xSs7  It  Spirit  Ldtie  OB  tbtt ; 
Iowa  bonder.  There  waapmrifipin  tffl  i86a,  when  once  again 
the  tribe  revolted  and  attacked  the  white  settlers.  A  terrible 

massacre  ensued,  and  the  punitive  measures  adopted  were 
severe.  Thirty-nine  of  the  Indian  leaders  were  hanged  from 
the  same  scaffold,  and  all  the  Minnesota  Sioux  were  moved  to 
reservations  in  Dakota.  The  western  Sioux,  angry  at  the  treat- 
ment of  their  kinsmen,  then  became  thoroughly  hostile  and 
carried  on  intermittent  war  with  the  whites  till  1877.  In  1875 
and  1876  under  their  chief.  Sitting  Bull,  they  successfully  re- 
sisted the  government  troopa,  and  finally  Sitting  Bull  and  moat 
of  hia  followers  escaped  into  Canada.  Sitting  Bull  returned  in 
1881.  In  1889  a  treaty  waa  made  reducmg  Sioux  tetiitocy. 
l>ifficiiltiea  in  the  wwk^  dl  this,  and  rdigioos  adtcnent  In 
conneiian  with  the  Ghrnt  Dance  craze,  led  to  an  outbreak  in 
1890.  Sitting  Bull  and  three  hundred  Indians  were  killed  at 
Wounded  Knee  Creek,  and  the  Sioux  were  finally  subdued. 
They  are  now  on  diilerent  reservations  and  number  some  twenty- 
four  thousand.  See  I.suians,  Xokni  Amkhican. 

SIOUX  CITY,  a  city  and  the  county-scat  of  Wtxjdbury  county, 
Iowa,  U.S..\.,  at  the  loiiiluence  of  the  Big  Sioux  with  the  Missouri 
river,  about  156  m.  N.W.  of  Dcs  Moines.  Po|).  (1890)  37,806; 
(tgoo)  33,111,  of  whom  6593  were  foceign-bom  (indwUng  1460 
Swedish,  11 76  German  and  1054  Norwegian);  (1910,  census) 
47,828.  It  is  served  by  the  Chicago,  Milwaukee  ft  Saint  Paul,  the 
Chicago  ft  North- Western,  the  ChicagD,  Saint  Paul,  MiaaeapoUa 
ft  OmiJia,  the  Chicago,  Burlington  ft  Qidncy,  the  llinau  Central, 
and  the  Great  Northern  railways.  The  bluffs  approach  the 
Missouri  more  closely  at  this  point  than  elsewhere  in  the  state, 
so  that  little  more  than  manufacturing  establishments  and 
business  blocks  are  built  on  the  bottom  lands,  and  the  residences 
are  spread  over  the  slope  and  summit  of  the  blutTs.  The  city  has 
a  public  library  (housed  in  the  city  hall)  and  i  ipht  parks  (in- 
cluding Riverside  on  the  Big  Sioux),  with  a  total  area  of  more 
than  500  acres,  .\mong  the  principal  buildings  arc  the  dty  hall, 
the  post  office,  the  Young  Men's  Chllltian  .Association  btiilding, 
and  the  High  School.  There  are  several  boat  clubs  and  a 
country  and  golf  club.  Two  miles  S.  of  the  dty  is  a  monument 
to  Sergeant  Charles  Floyd  of  the  Lewis  and  Clark  expeditkm, 
wiM  died  here  in  1804;  and  r  m.  W.  of  the  dty  is  the  grave  of 
War  Eagle,  a  Sioux  chief.  Among  the  educational  institutions 
are  Momingside  College  (Methodist  Episcopal,  1894),  3  m.  from 
the  b\isiness  centre  of  the  riiy,  which  had  in  looS-iooii  34  in- 
struriors  and  672  students;  the  Sioux  City  College  of  Medicine 
l  iS.Siji,  and  St  Afary's  School.  The  principal  hospiuaLs  are  the 
Samaritan,  the  St  Joseph's  Mercy,  and  the  (Icrman  Lutheran. 
Sioux  City  is  '.he  see  ol  a  Roman  Catholic  bishop.  The  Chicago, 
Milwaukee  &  Saint  Paul,  the  Great  Northern,  and  the  Chicago, 
Saint  Paul,  Minneapolis  ft  Omaha  have  shops  here;  meat  packing 
is  an  important  industry,  and  the  city  has  large  stock  yards. 
As  a  manufacturing  centre,  it  ranked  first  in  1900  and  tldrd  in 
190$  among  the  dties  of  the  state;  the  value  of  its  bctoiy  pro- 
duct in  1905  waa  $14,760,751.  Its  manufactures  indude 
alaui^tering  and  raeat-paddng  products,  cars  and  car  repairing, 
linseed  oil,  bricks  and  tiles  (made  from  excellent  day  found  in 
and  iir.ir  lh:-  I  itv).  The  d'.y  dtx-s  a  large  wholesale  and  dis- 
tributing buiiincss.  Sioux  City  was  settled  about  1850,  waa 
Iilattcd  in  1854,  becoming  the  headquarter^^  of  a  United  States 
Land  Office,  was  incorf)orate<l  in  1S56,  and  was  chartered  aa  a 
city  in  1S57.  It  was  the  starting-point  of  various Cipeditiaoa 
sent  against  the  Sioux  Indians  of  the  Black  Hills. 

SIOUX  FALLS,  a  city  and  the  county-seat  of  Minnehaha 
county,  South  Dakota,  U.  S.  A.,  on  the  Big  Sioux  river,  about  i  a 
m.  N.W.  of  the  N.W.  comer  of  Iowa.  Pop.  (1890),  10,177; 
(1900)  10,366,  of  whom  1858  woe  foieign-horn;  (190^1  is,aS3; 
(1910),  14,094-  It  is  the  hugcat  dty  m  the  state.  SbozFaDa 
is  served  by  the  Chicago,  Milwaukee  &  St  Paul,  the  CUcafa, 
Rock  Island  &  Pacific,  the  Great  Northern,  the  Illinob  Central, 
the  Chicago,  St  Taul.  Minnea|Kilis  &  Omaha  (North  Western 
lines),  and  the  South  Dakota  Central  railways.  In  the  i  ity  arc 
the  State  Penitentiary,  the  Stale  Children's  Home,  the  South 
Dakota  School  for  Deaf  Mutes,  a  United  States  Government 
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BnOding,  the  County  Court  House,  Sioux  Falls  College  (Baptist ; 
co-educutional;  founilc<l  in  iSS;(),  All  Saints  School  (Protestant 
Episcopal),  for  girls,  ojid  a  Lutheran  Normal  School  (iSSg). 
The  city  is  rho  seo  of  a  Rom.an  Catholic  and  of  a  Protestant 
Episropiil  bL'ihop.  The  river  falls  here  about  lOO  ft.  in  half  a 
mile  and  provides  good  water  power  for  manufactures.  The  total  ! 
value  of  the  factory  products  increa.se<i  from  S.H83,624  in  looo  j 
to  $1,897,790  in  1905,  or  ii4-S%,  Sioux  Falls  is  a  jobbing  and 
irhffllanllm  centra  (ot  Soutli  Dakota  and  for  the  adjacent  part« 
cf  Xomi  and  nf  Mhnifwitl  A  quartzite  sandstone,  commonly 
knowiiM  Jaaper  or  "nd  gnaite, "  is  exteosiveiy  quanied  in  the 
ytdalty,  and  ottlte  nbing  tnd  fanning  an  impontant  industries 
of  llie  mnnMiiiidmg  eoantiy.  A  iietthiingit  mm  made  at  Sioui 
Falb  m  1856,  bat  tUi  ma  abandoned  abont  yean  iMcr  «a 
acoottnt  of  tnmUe  with  th«  Indtaas.  A  pennanent  settlement 
waa  catablidied  in  1867,  ami  SIbuz  FUb  wia  inoorpocated  aa  a 
village  in  1877  and  was  chartered  as  a  city  in  iSSj. 

SIPHAHTO,  SiFH^NO  or  Scphno  (anc  Si^hws),  an  island 
of  the  Greek  Archipelago,  in  the  department  of  the  Cyclades. 
30  m.  S.W.  of  S>Ta.  It  ha.s  an  area  of  j.S  .sq.  m.,  and  the  [xjpula- 
tion  of  the  commune  is  3777  (1907).  A  ridge  of  limestone  hills — 
whose  principal  summits,  Hagios  Ellas  and  ITagios  Simeon,  arc 
crowned  by  old  Byzantine  (h-.;rfh(!s  runs  thritufih  the  island; 
foe  about  2  m.  along  the  western  sIojm:  stretches  a  Stries  of 
villages,  each  white-wablie<l  huuse  with  its  own  g.arden  and 
orchard.  One  of  these,  called  after  the  name  of  an  ancient  town 
Apdloiiia,  is  the  modern  capital;  Kastro  is  an  "old-world 
naUui  town  "  with  medieval  castle  and  fortifications,  and  an 
old  town-hall  bearing  date  1365.  Inscriptions  found  on  the 
90t  ebow  tbat  KaatfO  staada  on  tlio  aito  of  the  ancient  dty  of 
S^haea;  aad  Mr  Beat  ideiitifai  tha  otkcr  ancient  town  of 
Mbwa  with  the  place  Ott  tbo  toaet  wberoa  Hdhnic  white  marble 

<HnnirinBWhr'***>*^  MthfPlMtMWpl^fctlMm—,  ml  ■mrfliiwa 

the  tower  of  St  John.  Cburchca  and  convents  of  Byzantine 
architecture  are  scattered  about  the  island.  One  building  of  this 

class  is  especially  interesting — the  school  of  the  Holy  Tomb  or 
school  of  Siphnos.  founded  by  Greek  refugees  from  Byzantium 
at  the  time  of  the  ironorl.istir  pcni<t-utions,  and  I'fterwards  a 
great  centre  of  i.-Uellcttual  culture  for  the  Hellenic  world.  The 
endowments  of  the  school  are  now  made  over  to  the  gymnasium 
of  Syra,  In  ancient  time?;  Siphnos  was  famous  for  its  gxjid  and 
silver  mines,  the  site  of  wliicl>  is  still  e;'.b;l>  rucugnized  by  the 
excavations  and  refuse-heaps.  As  in  antiquity  so  now  the 
potieri  of  the  island  arc  known  throughout  the  Arcliipelago. 
Siphnos  was  said  to  have  been  colonixcd  by  loniana  from  Athens. 
It  refused  tribute  to  Xerne,  and  aent  one  ah^  to  fight  on  the 
Greek  side  at  Salanus. 

The  wealth  of  the  andent  SiphnratM  was  rfiown  hy  ttidr  tnastify 

at  Delphi,  where  they  deposited  the  tenth  trf  their  gold  and  "rilver; 
but,  says  the  legend,  tney  once  failed  to  do  this,  and  .\p<illo  in  his  anger 
flooded  their  mines.  That  the  mines  were  invaded  by  the  is  ^t;!! 
evident;  ami  b\  Strab<i'»  time  the  inhabitant!"  i>l  the  i-.t  m  l  re 
poted  foe  their  bovcrty.  During  the  Venetian  period  it  wa.*  ruled 
fint  by  the  Do  Cgragna  (nnrily  and  af  tar  1456  by  the  Goftadini,  Who 
were  expelled  by  the  Tories  in  1617. 

SIPHON,  or  Srvnos  Cl.at,  siplio;  Or.  cl^v,  a  tube),  an 
instrument,  usually  in  the  form  of  a  bent  tube,  for  conveying 
|i<juid  ov^  the  edge  of  a  vessel  and  delivering  it  at  a  lower  level. 
The  action  depends  upon  the  difference  of  the  pressure  on  the 
liquid  at  the  extremities  of  the  tube,  the  flow  being  towards  the 
lower  level  and  ceasing  when  theievelscoindde.  Theinstnunent 
affords  a  ready  method  of  trauiiBiriog  liquids.  The  tube  is 
maide  of  glaaa,  indiaiubber,  ooiiper  or  lead,  acoordbig  to  the 
liquid  whidi  k  to  be  trensfcRcd.  The  simple  ^phoo  la  need  Iqr 
fining  it  with  the  liquid  to  be  decanted,  doafaig  the  longer  limb 
with  the  finger  and  plunging  the  ihorter  bito  ^  liquid;  and  it 
must  be  filled  for  each  time  of  using.  Innumerable  forms  have 
been  devised  adapted  for  all  purposes,  and  proN-ided  with  arrange- 
ments for  filling  the  tube,  or  for  keeping  it  full  and  starting  it 
into  action  automatically  when  required.  Pipes  conveying  the 
water  uf  an  aqueduct  across  a  valley  and  following  the  contour 
of  the  sides  are  sometimes  called  siphons,  though  they  do  not 
dqicDdoBthepitadipiaof thoabovajnitnuncnt.  InthaiqihoB 


used  as  a  container  for  aerated  waters  a  tube  passes  through  the 
neck  of  the  vessel,  one  end  terminating  in  a  curved  spout  while 
the  other  reaches  to  the  bottom  of  the  interior.  On  this  tube  is 
a  spring  valve  w  hich  is  opened  by  pres.'iirg  a  lever.  The  vessel 
is  filled  through  the  S|Kiut,  and  the  water  is  driven  out  by  the 
pressure  of  the  gas  it  contains,  when  the  valve  is  opened.  The 
"  Regency  portable  fountain,  "  patented  in  1825  by  Charles 
Plinth,  was  the  prototype  of  the  modem  siphon,  from  which  it 
differed  in  having  a  stopcock  in  place  of  a  spring  valve.  The 
"  siphon  champenois  "  of  Ddeuze  aod  Dotfflet  (1839)  was  a 
hollow  corkscrew,  with  valvoi  which  fNW  Mneed  through  the 
cork  into  a  bottle  of  effervescent  Hqnld,  and  the  "  vaae  eipibidlK  " 
of  Antoine  Peipigaa  (Savaneee  #ira),  patented  in  1837,  waa 
eieentieily  the  modant  ijpboii,  ita  head  bdng  fitted  with  a  valve 
which  waa  daaed  by  a  spring. 

BIFIUIA  (ZkiMr  in  Sanerian,  Sip^  m  Aaqrro-Babylonian), 
an  andent  Babyionfau  dty  on  the  eaet  twnk  of  the  Euphrates, 
north  of  Babylon.  It  was  divided  into  two  quarters,  "  Sippar 
of  the  Sun-god  "  (sec  Shama.sh)  and  "  Sippar  of  the  goddess 
.\nunit,  "  the  former  of  which  was  discovered  by  Hormuzd 
Ras-sam  in  18H1  at  Abu-Habba,  16  m.  S.E.  of  Bagdad.  Two 
other  Sippjirs  are  mentioned  in  the  inscriptions,  one  of  them 
being  "  Sippar  of  Eden,  "  which  must  have  hocv:  .1:1  additional 
quarter  of  the  city.  It  is  possible  that  one  of  them  should  be 
idcnlifie<i  with  Agadfi  or  Akkad,  the  capital  of  the  first  Semitic 
Babylonian  Empire.  The  two  Sippars  of  the  Sun-god  and 
Anunit  are  referred  to  in  the  Old  Testament  as  Sepharvaim.  A 
large  number  of  cuneiform  tablets  and  other  monuments  haa 
been  found  in  the  ruins  of  the  temple  of  the  Sun-god  which  was 
called  £-Babara  by  the  Sumerians,  Bit-Uri  by  the  Semites. 
The  Chaldaean  Noah  is  said  by  Beroseos  to  have  buried  the 
reoordt  of  the  antediinvian  world  here — doubtleea  because  the 
name  oi  Sippar  waa  anppoaed  to  be  connected  with 
writing  "—and  aooordlag  to  Abydenns  iff,  9)  Nebodiadnnar 
excavated  a  great  reservoir  in  the  neighbourhood.  Hen  too  waa 
the  Babylonian  camp  in  the  reign  of  Nabonidos,  and  FUny 
(N.H,  vi.  30)  states  that  it  was  the  seat  of  a  univcntnr. 

See  Honmied  Beseem.  BahtoitiQm  CUkt  (iM«).  (A.1H.&) 

SiraMCOLOiDBAt  marine  animals  of  uncertain  affinities, 
formerly  associated  with  the  Echiuroidea  (q.v.)  in  the  group 
GephjTca,  Externally,  the  body  of  a  Sipunculoid  presents  no 
projections:  its  surface  i:>  ai  u  rule  evc:i,  and  often  f;ll:-lc:ii:ig, 
and  thecolour  varies  from  whijish  through  yellow  to  di'.rk  Ijr'iwn. 
The  .anterior  one-quarter  or  one-third  o:  the  body  is  i  ;;[M'jlr  of 
l>eiiiK  retracted  into  llie  remainder,  as  the  tip  of  a  glove-tinger 
may  be  pushed  into  the  rest,  and  this  ret r.ictile part-  is  termed  the 
introvert.  Al  the  tip  of  the  introvert  the  mouth  o[K-ns,  and  is 
surrotmded  in  Sipunculus  by  a  funnel-shapc-d,  ciliated  lophophore 
(figs,  z  and  2).  In  Pluisrolosoma  aod  Phascolion  this  fimael- 
shaped  structure  has  broken  up  intoa  nwre  or  less  definitognap 
of  tentacles,  which  in  Dendrostoma  are  arranged  in  four  groups. 
In  Aspidosiphon  and  Physcosoma  the  tentacles  arc  usu.ally 
arnoged  u  a  Iwiso^boe,  which  may  be  doublcr  overhanging 
tha  month  donaUy.  Ontheeui&oeolthefaaneiHduvedlopho- 
phom  are  aonuflona  diiBiad  gioovea,  aad  each  of  the  tentaclca 
in  tlwtcotaadated  forma  haa  a  aimibr  gx«ov«  directed  towards 
the  mouth.  These  grooves  doubtless  serve  to  direct  currents  of 
water,  canyiog  with  them  small  organisms  towards  the  mouth. 

Theildacomistsof  a  layer  of  aitiae.flaaily  stripped  ofT.  accreted 
by  an  ectodermal  layer  one  cell  thlcic.  within  this  is  u.4ually  a  sheath 
ol  connective  tis-sue,  which  siirroundu  a  layer  of  eirrular  muscles ;  the 
latter  may  Lhj  split  up  into  M^|xirjte  bundles,  but  rnon-  iiMUilly  form 
a  uniform  sheet.  Within  the  circular  muscles  is  a  layer  oi  longitudioal 
muscles,  very  often  broken  into  bundles,  the  number  of  which  is  often 
of  specific  importance.  Oblique  muscles  aometimes  lie  between  the 
drcular  and  longitudinal  gheaths.  On  the  inner  »urf.'iee  U  a  layer  of 
peritoneal  epithelium,  which  is  frequently  dliatinl,  and  at  the  bases 
of  the  retractor  mui»cles  is  heaped  up  and  ino<litie<l  into  the  repro- 
ductive <_>rgan-..  The  rcKnirnn  is  in  .some  (jerierj  m'xlifieil  to  i'lirm 
certain  excretory-  glands,  which  usually  lake  the  form  of  papillae  with 
an  apical  opening.  These  papillae  give  the  surface  a  rouglMned 
aspect;  the  use  of  their  aecretiaa  is  unknown.  They  are  best 
developed  in  Pkyitosoma. 

When  the  body  of  a  Sipunculoid  is  opened,  it  is  seen  that  the  bodv- 
cavity  is  siiocioms  and  full  of  a  canoaculatad  fluid,  la  wUdi  tfw 
variovs  organs  of  the  body  float.  TlramtcooepieaaaBef  dMsals 
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the  long,  white  •Ibncntuy  eami,  crowded  witb  mud.  The  mouth  U 

devoiil  of  armature,  and  passes  without  break  into  the  oesophagus; 
this  i'-  .-.'.irr  lun.l-. 'I  !iy  'Aiv  lulractur  mu.si-lu-s.  whii  h  .iru  inserted 
into  thi'  >kiti  arimnd  the  mouth. and  have  iliiir  orifjin  in  the  body- 
wall,  usually  about  one-third  or  one-half  i>f  the  Ixwly-lenRth  from  the 
anterior  end  (6gs.  I  and  a).  Their  function  is  to  retract  the  introvert, 
which  kgratnidcdafMii  by  thKCoatnct ion  <W  the  circular  muscles 
«f  the  ■laa;  thcae^  eompmiiin  the  fluid  of  the  body-cayity.  force 

fitrwarti  the  anterii>r  ed^e  "f 
the  introvert.  The  nuniKr 
of  muscles  varies  from  one 
{.Oncknesoma  and  T^flosima) 
to  four,  the  latter  being  very 
common.  The  alimeataiy 
canal  is  U-shaped.  dwdofMl 
limb  of  the  U  terminating  in 
the  .uiu-^.  Mtuatcd  not  very 
far  from  the  level  of  the 
tirigia  of  the  letiactor 
matctee.  The  Hmbe  of  the 
U  arc  further  tm-isted  to- 
gether in  a  looser  <ir  tighter 
coil,  the  axis  of  which  may 
tx.'  tr,i\  rr->'d  by  .i  "  bpindlc 
muscle  ariunx  from  the  |n>s- 
tetior  cud  o(  the     I  v .  N  n 

gtandt  open  into  the  ali- 
mentary' canal,  but  a  divrr- 
ticuhmi,  which  varie-  cn^  r- 
mously  in  size,  opcn&  into 
the  rectum.  As  is  so  often 
the  C!i!)e  with  animal.1  which 
eat  mud  and  s-ind,  and 
extract  what  little  nutri- 
ment is  afforded  by  the 
organic  debris  therein,  the 
'  walls  of  the  alimcntar>' 
canal  are  thin  and  appar- 
entljr  weak.  All  alone  one 
«ide  is  a  microMOoic  ciuated 
groo\-e,  into  whkh  the  mud 
docs  not  seem  to  enter,  and 
along  which  a  continuous 
ktreatn  of  water  may  be 
ket>t  up.  PoMib^  tint  u 
respiratory— theie  tie  BO 
special  respiratot>'  organs. 
A  so-called  heart  lies  on  the 
dorsal  .lurface  of  the  oeso- 
nli.inii-%.  it  i^  I Ix-hind, 
but  in  front  it  opens  into  a 
circumoevophagealiinK, 
which  gives  oiff  vessel*  into 
the  lophophore  and  ten- 
tacles. The  contraction  of 
this  heart,  which  is  not 
rhythmic,  brines  about  the 
expansion  of  tne  tentacles 
and  lophOflbon.  This  sys- 
tcm  is  in  no  tnie  ft-nx-  n 
v^ascular  system ;  there  an- 
no capill,ines,  and  the  tUiid 
it  contains,  which  is  cor- 
paicttlmied.  caa  hardly  have 
a  recpiiratory  or  nutritive 
ftlnctKm.  It  is  simply  a 
hydrostatic  mechanism  for 
expanding  the  tentacles. 
The  excrclorj'  organs  arc 
Fig.  I, — Sipuncuius  nwlus,  L.,  with  typical  nephridia,  with  an 
Introvert  and  bead  fully  extended,  laid  iattfsal  oliated  opening 
open  by  an  incision  along  the  right  inta  the  body-cavity,  and 
tide  to  show  the  internal  ocgutt,  X».  an  external  pore.  On<f 
a.  Mouth. 

6.  Ventral  i>crve-cord. 

e.  "  Heart.'' 


minute  circtilar  nerves,  which  run  romd  the  body  in  the  sidn 

and  break  up  into  a  very  fine  nerve  plexus.  There  are  no  distinct 
i;an,;ha,  but  jjanglion  cells  are  unifurmU  iii-.trit;niiil  .lUm^  the 
ventral  side  of  the  cord.  The  whole  is  anteriorly  scimcwhiil  loosely 
slung  to  the  skin,  ao  a*  to  allow  b«e  olay  when  the  animal  is  extend- 
ing or  retmctinK  its  introvert.  A  pit  or  depmaion.  kaown  as  "  the 

cerebral  or^an,'  opciia  iMO  th*  fania  jwt  alwm  the  HMUtk:  ^tim 

uMj.ilis  divides  into  two  MmtM,  which  ate  deeply  pigBKBted  and 

have  Lxt-n  i.illed  eycs, 

Sipunculoids  arc  dioecious,  and  thp  i.s.i  :ind  "iHTmatozoa  ;ire 
formeil  from  the  modified  cells  lioiag  the  bodv-cavit>',  which  are 
heaped  up  into  a  low  ridge  ninning  along  the  line  of  origin  of  the 
retractor  muscles.  The  ova  and  the  mother-cells  of  the  Bpcrmatocoa 
braik  off  from  this  ridge,  and  increaiw  in  sixe  considerably  in  the 
fluid  of  the  body -cavity.  Fertilization  is  external ;  and  in  about  three 
days  a  small  ciliated  larva,  not  unlike  that  of  the  Echiuroids,  but 
with  no  trace  of  st-^ment.iiion.  emerges  from  the  egg-shell.  1  hi>  little 
creature,  which  has  many  of  tlie  features  oi  a  Trochosshere  larva, 
s«  imt  about  at  the  auilice  flf  the  aea  for  aboot  a  noath  and  grows 
rapidly.  Attheendflf  thistiaMitimdergocsatapidaMlwnorphoaiB: 


d,  Oeimphagus. 

e.  Intestine. 
/,  Position  of  anus. 
|,  Tuft-like  organs, 
a.  Right  nephndium. 
«,  Retractor  mustier. 
j.  Diverticulum  on 

spindle-muscle  is 
the  rectum. 

the 

■,vhi( 

nerve-cord 


surface  of  the  tube  is  pro- 
loiwed  into  n  lar^c  sac  lined 
win    gluii<Uil,ir  excrt'tiiry 
Odkk  The  organs  urc  typi- 
cally two,  though  one  is 
often  absent,  e.i.  in  Phai- 
rtdion.      They    i>erve  as 
clianncis  by  which  the  re- 
prcKlucti\x  cells  lea%-e  the 
rectum.     The  Ix'dy,  and  they  arc  some- 
seen  ovcrlvinc  nmes  .spoken  ol  as  "  brown 
lubes."    There  is  a  well- 
dovelcmcd  brain  dorsal  to 
m'-iiirh;   this  (rivos  ofT  n  pair  of  oesophageal  commissures, 
li   Mirr  nin  I   thr  i "■■■i i;ihuj;!is  and  unite  in  a  median  ventr.ll 

which  runs  ^between  the  longitudinal  muscles  to  the 
■d  iif  the  bodly.   Fran  tfaw  to  time  h  givaa  off 


Fm.  a. — ^Rla^t  half  of  the  anterior  end  of  5i>«nciibis 

C,  seen  from  the  inner  side  and 

a,  Funnel-shaiied  groove<l  ten-    c'.  "  Heart." 

t.tciiUr  crown  leading   to   d.  Brain, 
the  mouth, 

b,  Oesophagus. 
C  Straoda  bnahing  19 

tavitjp  of  the  tei* 
crown  hto  vascular 


«,  Ventral,  and  i, 
tractor  muKle». 
tha  /,  Veatiali 


It  loses  many  of  its  larval  orgaas,  dliai  takea  ta  a  qaaatity  of  water 
into  It  s  tKxiy-cavity,  stake  to  the  bottom  of  the  sea,  aad  Mgias  Nie 

ia  its  hnal  form. 

The  foNowiof  geaeraolSipuaeaioMaataiaeqMifaaii— Q^Jfjaa 
eultu.  This,  With  Phyttotma,  has  its  longitudiital  nnisdcs  dhnded 

un  into  some  17-41  bundles.  It  has  no  skin  papillae.  The  members 
ol  this  genus  attain  a  larger  size  than  any  other  species,  and  the 
genus  contains  some  16-17  species,  (ii.)  Pliystosoma  (fig.  3)  has  its 
IkhH'  covered  with  (tapillae,  and  usually  nuIIK■rl'U^  rows  of  minute 
huoics  encircling  the  introvert.  It  is  the  must  numerous  genus,  and 
conasla  lor  the  nust  part  of  shallow-water  (leas  than  50  fathoou) 
tropical  aad  ■abtnipicMlonai.  Tliqroflen  live  In  tubular  burrowings 
in  ootalKodc.  The  foilawiaK  tlHceieaera  have  their  longitudinal 
,  muscles  te  a  ooaliiniaHS  sheath:— (uT)  Phascoloiomo,  with  same  as 
!  species,  mostly  small,  with  nunverous  tentacles,  (iv.)  Phasailien.  10 
MK  <  ies,  vniall.  li\Tng  in  mollusc-shells  and  usually  adopting  the  toiled 
shape  of  their  house:  only  one  kidney,  the  right,  persists,  (v.) 
OmdrMtosM,  with  4-6  tentacles,  a  imall  genus  found  in  tropical 
shallow  water,  (vi.)  AipidosipHon,  with  10  species,  is  easily  die. 
tinguished  l>v  a  calcareous  deposit  and  tniclcened  shield  at  the 
posterior  end  and  at  the  base  of  the  introvert,  whidl  is  eccentric, 
(vii,)  QetosiMon  has  a  calcareoiu  ring,  made  up  of  loaenge-shapcd 
Nsndthebaaeof  itaceatriciatrvscrt.  frUL)  fttafciiHn,  a 
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minute  fonn  with  two  leaf-lilK  teutadaa,  m  found  ia  the  Enctiah 

Channel,  (ix  )  Chichnesoma.  with  2  spccic<i,  and  (x.)  T^tosoma,  with 
I  species,  have  no  tent.nl;-,,  unK  •  •-.-a-  ()r("iwi)  tutH-,  and  only  one 
retractor  muade.  Both  genera  are  found  off  the  Norwegian  coact. 
The  last  named  b  ■Id  to  hava  aammam  iMpflhir  aad  no 
introvert. 


SIR  (Fr.  siu,  like  tienr  a  variant  of  stigneur}  from  Lat.  stnior, 

comparative  of  sentx,  "  old  "),  a  title  of  honour  As  a  dct'inite 
style  it  is  now  con^ned  in  the  domitiiotis  oi  the  i^ritish  crown 
to  baronets,  knights  of  the  various  orders,  and  knights  bachelor. 
It  is  never  \xmcA  with  the  surname  only,  being  pretxcd  to  the 
Christian  name  of  the  bearer;  e.g.  Sir  William  Jones.  In 
formal  written  address,  in  the  case  of  baronets  the 
abbreviation  Bar',  tiart.  or  B'  (baronet)  is  added  after 
Ihesumamc'intbccascof  knights  of  any  of  the  orders 
the  letten  indicating  his  style  (K.G.,  K.C.B.,  &c.).  In 
conversation  a  knight  or  baronet  is  addressed  by  the 
prefix  and  Christian  name  only  («^.  Williaia"). 
Tbe  piefix  Sir,  like  the  French  sin, 
aiiplied  ktady  to  any  person  of  poaitioa  M  • 
honorific  dhtiacdoa  (p*  the  cquivakitt  of  itmtmu,  lori), 
«s  it  atOI  it  in  polite  iddfOi,  but  Selden  (rsttet  tf 
Honor,  p.  643)  points  out  that  as  a  distinct  title  "  pre- 
fixed to  the  Chrfotian  names  in  compcllations  and 
expressions  of  knights  "  it.s  U5c  "  is  ver>'  ani:ienl."  and 
that  in  the  rciRn  of  Edward  I.  it  was  "  so  murh  taken 
to  bt-  parcel  of  their  names  "  that  the  Jews  in  their 
documents  merely  transliterated  it.  instead  of  trans- 
lalinR  it  by  il.s  Hebrew  equivalent,  ;is  thi  \  would  hftW 
done  in  the  case  of       the  Latin  form  dommus. 

How  much  earlier  this  custom  originated  it  is  difficult  to 
say,  owing  to  the  ambiguity  of  extant  dfxrumentji.  which 
are  mainly  in  Latin.  Much  light  is,  however,  tlirown  upon 
the  matter  by  the  Norman-French  poem  GuiUaumt  U 
JMoniriM,*  wpSA  was  written  cariy  in  the  tath  oantHiy. 
fn  tMs  Sm  H  oimously  u«ed  in  (he  general  sense  men- 
tiooed  above,  ie.  as  a  title  of  honour  applicable  tc  all  men 
of  rank,  whether  royal  princes  or  simple  knights.  The 
French  king's  san  is  "Sire  Loeis  "  (/,  17741),  the  English 
king's  son  "  Sire  Kichanl  li  lilz  Ic-  nn  "  1.'.  171,76):  the 
marshal  hinn.<«'ir  i-i  "  Sire  Johan  li  MareichaU  "  (17014),  We 
also  find  such  netaUe  names  as  "  Sin  Hnbcn  dc  B«ic  " 
ifL         17357)  and  **  Sic  Hue  de  Bigot  "— 

"  Qui  per  lignage  esteit  des  buei 
E  apr^  son  pcre  fu  cuens,"  * 


Fig.  3. — A  »emi-dia»;rammatic  figure  of  the  anterior  end  of  half  a 
Physcofmna,  btxn  from  the  tuner  -^ide.  The  introvxrt  is  fullv  everted  and  the 
lophuphorc  expanded.    I  he  eolLir  which  surraunds  the  Mid  is  not  fully 

extended.   Two  row.-,  oiih  of  liixjlui  are  idiown. 


1.  Lophoph<irr'. 

2.  Pigmented  pit  leading  to  brain. 

3.  SactiMi  fl(  dorsal  portwn  of  aeao> 

btastic  "  skeleton." 

4.  Pit  enrling  in  tyc. 

5.  The  brain. 

6.  BkKjd-binus  <if  dorsal  side  sur- 

rounding brain  and  giving  off 
branches  to  the  tentacles. 

7.  Collnr. 

§•  Retractor  BStttdc  of  hcftd* 

9.  Hook. 

10,  Sense-organ. 

11,  Ncrvc-ring. 


II.  C<K!.ini  of  upper  Gpt    It  ii  con- 
tinuous with  31. 

13,  Mouth.^ 

14,  Lower  lip. 

15,  Hlood-sinus  of  ventral  side,  con* 

tinuous  with  6. 

16,  Ventral  portion  of  mcsgfalastic 

"  skeleton." 

17,  Ventral  nerve<or(L 

18,  Coeloni.eontinuOHSlrfthlJaiMln. 

19,  Oesophagus, 
TO,  Dorsal  vcme 

blood-ainua  6> 
21,  Coclom. 


ffpnn  tho 


AuTHORirtEs. — Selenka,  "  Die  Sipunculiden,"  Sempcr't  Reisen 
(1U3).  and  Ckallenrntr  Riptrts,  xiii.  (1885);  Sluitcr.  Natmmrk. 
Tijdtckr.  Sedert.  Ind.  xli.  aod  following  volumes;  Andrews.  Slud. 
Johns  Hopkins  Unit.  iv.  (l887-i8i;o) ;  Ward.  Bull.  .Uus.  Harvard. 
xxi.  (1891);  Hatseliek.  Arh.  Inst.  Il'iVn,  v.  (ihS.^);  Shipley,  Quart.  J. 
Micr.  ,Sfi,  x\xi,  ;ih()o),  (iHqt),  am!  ItH..).;!';    /'.  Zonl. 

.Vif.  /.fii.-Jivi  I  I  So'*  I.  anil  Willev's  /.ooln.iv,::  }■'•■■-.):!;,  ],t.  ;  MSi/j): 
Horst,  Niederiand.  Arch.  Zooi.,  isupplementar)',  vol.  i.     {A.  E.  ii.) 


>  a  town  of  the  pravlnee  of  Negvoa  Oriental,  Thlfip- 
PUM)  Tlff**^.  on  a  small  island  of  the  same  name  about  14  ra. 
&E  of  Dumigucte,  the  capital  of  the  province.  Pop.  (1903) 
liter  tiie  annexation  of  San  Juan,  19,416.  There  are  sixty-four 

harrioB  or  villages  in  the  town,  but  only  one  of  these  had  in  1903 
more  than  1000  inh,ibitan:.s  '.  i!ii;ijaKe  is  Biiliol-\'isayan. 

The  principal  indnbtry  i.s  the  raising  ot  fixo  nutr.  and  prepanng 
them  for  market.  Other  indtastries  arc  the  cultivation  of  tobacco, 
rice,  Indian  com  and  hemp,  and  the  manufacture  of  sinamay, 
a  coarse  hemp  cloth.  The  island  b  «f  oonl  fbmmtion;  tts 
highest  point  is  about  1700  ft. 


and  such  .simple  knights  as  "  Sire  Johan  d'Erl£c  "  (E.irly  in 
Lkrk»),  theungiiutorot  the  poem,  who  w.i»  wiuire  to  William 
the  Marshal,  or  "  SetngaorWiLde  M<  mceals,"  who,  though 
of  wry  good  ftn^.  was  but  con<^lable  of  a  casde. 
Throughout  the  poem,  mon-wcr.  though  Sire  is  the  form 
commonly  uscti  it  is  freely  interchangctl  with  Sn^nor  and 
Monttignor.  Thus  we  have  "  Scingnor  Hue.  dc  Comi  " 
«.  10935),  "  Sire  Hug.  dc  Corn!  "  (/.  10045)  and  "  Mon- 
aeingnor  Huon  de  Comi  "I  {I.  10955).  Oconsionally  it  is 
replaced  by  Dm  VMtmus),  e.g.  the  Ixrother  of  Louis  VII. 
of  France  is  "  Dan  Ficne  de  Cortenei  "  (/.  2131).  Verj- 
rarely  the  e  of  Sire  is  dropped  and  we  ha\x  Sir:  e.g.  "  Sir 
Will.  "  (/.  12.51J).  Somctimo.  where  the  surname  is  not 
territorial,  the  effect  is  closely  approximate  to  more 
modem  usage:  e.f.  «  Sim  Alctas  Bomet."  "  Situ  Ernie  U  liii 
Gcraif  ^  Henry  FItt  GciaU}.  "Sire  Girard  Talebot." 
"  Sin  Robert  Trcsgor." 

It  ia  notable  tfvat  in  conncxicn  with  a  name  the  title 
5ire  in  the  poem  usually  stands  b>'  itself:  sometimes  mis 
(my)  is  prefixed,  but  nexer  li  ttliei  Sianiloip  alone,  how- 
e\-cT,  Sire  denominates  a  class  an<l  the  article  is  pretixed:  e.t.  Ut 
seirs  d'Bmgttm  die  hmb  of  England— «.  15837).*  "Sn," 
"  Seignor   are  used  in  addressing  the  king  or  a  great  noble. 

It  is  thus  not  difTicult  to  .see  liow  the  tide  "  Sir  "  tame  in 
England  to  be  "  prefixed  to  the  expressioiis  of  knights."  Knight- 
hood was  the  necessary  concomitant  of  rank,  the  ultimate  proof 
of  nobility.  The  title  that  expressed  this  was  "  Sire  "  or  "  Sir  " 
prefixed  to  the  Christian  name.  In  the  case  of  earls  or  hnrona 
it  might  be  lost  ia  that  of  the  higher  rwkt  tbovgh  tlaa  wii  not 

>  Certainly  not  "  thim  Cyr,  nw,  a  diminutive  of  the  Greek  word 
tbptoi  "  (K.  w.  Pixley.vl  HittoryafAtBanndatf- 1900,  p.  3o8). 

*  For  not  ver>-  obvious  reasons  some  baronets  now  object  to  the 
contracted  form  "  Bart.,"  which  had  become  cu5tomar>'.  Sc>c  Pixlcy. 
op.  cit.  p.  2t2. 

'  Editetl  in  3  vols.,  with  notes,  introduction  and  mod.  French 
tranalaiion  by  Paul  M^ur  for  the  Sac.  de  I'Hiatoire  de  France 

(Paris,  1891). 

-  * "  Who  was  of  good  lineage  and  after  his  father  1 
*Cl.i'  iMit.  N'cntcndi  mie  bien  li  sire 

Que  MM  tin  Johan  volt  dire. 
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nnivenal  even  moA  btor:  *.g.  ia  the  I4tb  century,  Sir  Henry 
Percy,  the  earl  manhal,  or  Sir  John  Cobban,  Locd  OMcastle. 
The  process  by  which  the  title  lost  all  connotation  of  nobility 

would  uptti  up  the  vfhole  question  of  the  evolution  of  classes 
in  England  (see  Gentleman).  In  the  case  of  baronets  the  prefix 
"Sir"  before  the  Christian  nanenuoidained  by  King  JtHMSl. 
when  he  created  the  order. 

The  old  use  of  "  Sir  "  as  the  style  of  the  clergy,  ir|lirifntili]i, 
a  translation  of  dominus,  would  seem  to  be  of  later  oiigbi;  in 
GuiUaume  U  Maresdul  even  a  high  dignitary  of  tbe  cbtiid)  is 
■dll  msutr*  (master):  "  Maistre  Pierrea  li  cardonals " 
(I.  tt309).  It  survived  until  tbe  honorific  prefix  "  Reverend  " 
became  stereotyped  as  a  clerical  title  in  tbe  17th  century.  It 
ms  tbus  used  in  Sbakeipesrels  day:  witnett  "  Sir  Hn^  Evans," 
i^yi^VUtmkbkTktMmyWiitt^Wimim.  IiitbeEii«)ish 
unlwiaitles  there  is  a  carioui  sorvivil  of  this  use  of  "  Sir  "  for 
dtminus,  members  of  certain  colleges,  technically  stiD  "  clerks," 
being  entered  in  the  books  with  the  style  of  "  Sbr "  without 
the  Christi.xn  name  (f.g.  "  Sir  Jones"). 

In  ordinary  address  the  title  "  Sir,"  like  the  French  Monsieur, 
is  properly  applied  to  any  man  of  respectability,  according  to 
circumstances.  Its  uiie  in  ordinary  couvtrsalion,  as  readers 
of  Boswell  will  realize,  was  lornK-rly  far  more  common  than  is 
now  the  case;  nor  did  its  employment  imply  the  least  sense  of 
inferiority  on  the  part  of  those  who  used  it.  The  general  decay 
of  good  manners  that  has  accompanied  the  rise  of  democracy 
in  Great  Britain  has,  however,  tended  to  banish  its  use,  together 
with  that  of  other  convenient  forms  of  politeness,  from  spoken 
intacoane.  As  an  address  between  equals  it  has  all  but  vaaiahcd 
fwm  lodal  mage,  though  it  is  still  conect  inaddicasiagastiMger 
to  call  him  "  Sir."  In  genenl  it  is  mm  mad  in  Gnat  Britain 
is  a  formal  style,  ia  ktttn  or  in  addcminc  the  duirman 
«t  a  meeting;  it  is  sIm  unci  in  speaking  to  an  acknowledged 
superior,  €4.  a  servant  to  his  master,  or  a  subaltern  to  his  colonel. 
"  Sir  "  is  also  the  style  used  in  addressing  the  king  or  a  prince 
of  the  blood  royal  (the  French  form  "  Sire  "  is  obsolete). 

In  the  United  States,  on  the  other  hand,  or  at  least  in  certain 
parts  of  it,  the  address  is  still  commonly  used  by  people  01  all 
classes  among  themselves,  no  relation  of  inferiority  or  superiority 
heiiiK  ill  ^'Lii'jral  implied. 

The  fetniuine  equivalent  of  the  title  "sir"  is  legally  "  dame" 
(dOMMNd);  but  in  ordinary  usage  it  is  "  lady,"  thus  recalling 
the  original  identity  of  the  French  sire  with  the  English 
"  lord."  (W.  A.  P.) 

g|RAJOAMJ»  a  town  of  British  India,  in  the  Paboa  district 
of  Eaitani  Beogal  and  Assam,  on  tbe  right  bank  of  the  Jamuna 
or  maia  stnam  of  the  Btahmaptttia,  4  hoius  hf  ateaaer  faooi 
tlw  rtflwiqr  tennimH  at  (Soafamdo.  u  is  the  chief  river  mart  for 
Jtite  in  northern  Bengd,  with  aeveial  jute  presses.  The  jute 
mOk  were  dosed  after  the  eaithqaake  of  1897.  Pop.  (1901) 

SnUlAB*  or  Sakdak  (Persian  sardar,  meaning  a  leader  or 
offioer),a  title  applied  to  native  nobles  in  India,  r  1;  the  sirdars 
of  tbe  Deccan.  Sirdar  Bahadur  is  an  Indian  military  distinction ; 

and  Sir'lar  is  now  the  offidtl  title  of  the  commimdeHa-diief 

of  the  Egyptian  army. 

SIREN,  a  n.inic  derived  from  the  Greek  Sirens  (see  below)  for 
an  acoustical  signalling  instrument  specially  used  in  lighthouses, 
g(c.  (see  Lighthouse),  and  applied  by  analogy  to  certain  other 
forms  of  whistle.  In  soology  the  siren  {Siren  lacertina),  or 
"  mud-eel "  of  the  Americans,  one  of  the  perennibranchiate 
tailed  batrachians,  is  the  type  of  the  family  SirmUiu,  chiefly 
distinguished  ft«m  the  fratada*  by  the  structtm  «f  the  Jaws, 
whid^  instead  ol  bdog  taoet  with  small  teeth,  are  covered  by 
a  imcny  riieath  Eke  a  faesk;  diere  aie^  hummm,  rasp-like  teeth 
on  the  palate,  and  a  few  on  tbe  inner  side  of  the  lower  jaw,  in- 
serted on  the  splenial  bone.  The  body  is  eel-like,  black  or  blackish, 
and  only  the  fore-limbs  are  present,  but  are  feeble  .uul  furnished 
with  four  fingers.  It  grows  to  a  length  of  three  feet  ami  inhabits 
marshes  in  North  and  South  Carolina,  Florida  and  Te.vas.  A 
second  closely-allied  genus  of  this  family  is  Pseudobranckus, 
tfftciig  hi  hMing  a  iiagle  bcaadiial  apertue  on  each  ride  iastead 


of  three,  and  only  three  fingers.  The  only  spedei,  P.  itfialw, 

is  a  much  smaller  creature,  growing  to  six  inches  only,  and MlfBted 
black  and  ycUow;  it  inhabits  Georgia  and  Florida. 

.\s  V.  D.  Cope  has  first  shown,  the  siren  must  be  regarded  as 
1  a  degenerate  rather  than  a  primitive  type.  He  has  observed 
that  in  young  specimens  of  Siren  laccrtinu  (the  lar\-a  is  still  un- 
known) the  gills  are  rudimentary  and  functionless,  and  that  it  is 
only  in  large  .tdult  specimens  that  they  arc  fully  dcvclojjcd  in 
structure  and  function;  he  therefore  concludes  that  the  sirens  are 
the  descendants  of  a  terrestrial  type  of  batrachians,  which  passed 
through  a  metamoipbosis  like  the  other  members  of  their  clam, 
but  that  more  recently  they  have  adopted  a  permanently  aquatic 
life,  and  have  resumed  their  branchiae  1^  reversion.  Fflon 
what  we  have  said  above  aboot  Pnkm  and  ahnilar  fenns,  it  is 
evident  that  the  "  perennibcBncUatcs "  do  not  constitnte  a 
natural  group. 

See  E.  D.  Cope,  "  Batadik  of  North  AaKrica."  ML  UJS.  Nat. 
Mus.  No.  H  (1889),  p.  333. 

SIRENIA,  the  name  (!n  reference  to  the  s-.jpposr.!  mrrmaid  like 
ajipearance  of  these  animals  when  suckJiu^;  their  yourg)  of  an 
order  of  aquatic  placental  mammals,  now  represented  by  the 
manati  (or  manatee)  and  dugong,  .ind  till  recently  also  by  the 
rhytina.  Although  in  some  degree  approximating  in  c.Kternal 
form  to  the  Cetacea,  these  animals  differ  widely  in  structure  from 
tbe  msnben  of  that  Older,  and  have  a  totally  dlsthict  aacestiy. 

The  existing  species  present  the  fnlltrstng  isndiw|^  rhnrsitcrilticS- 
The  head  i*  rounded  and  not  disproportiaaate  in  aias  as  compared 

with  the  trunk,  from  which  it  is  scarcely  separated  by  any  ejctcrnally 
visible  con^triction  or  neck.  Nostrils  valvular,  sefKirate,  and  placed 
above  the  fore-part  of  the  obtuse,  truncated  muzzle.  Eyes  verj' 
small,  with  imperfectly  formed  eyelidn,  capable,  however,  of  con- 
traction, and  with  a  well-developed  nictitating  membrane.  Ear 
without  any  conch.  Mouth  of  small  or  moderate  tiae.  with  tumid 
tips  beset  with  stiff  bristles.  General  form  of  the  body  depressed 
fusiform.  No  dorsal  fin.  Tail  flattened  and  horizontally  expanded. 
Fore-Umbs  paddle-shaped,  the  diKit>  lu  in,;  cnvcloixd  iri  a  common 
cutaneous  covering,  though  •ometimcs  rudiments  of  nails  are 
present.  No  trace  «  hfaKi4imbB.  Eumal  Miriaoe  covered  with  a 
touKh,  finely  wriaUed  or  mgeua  aldn,  naked,  or  with  sparsely 
scattered  fine  hairs. 

The  skeleton  is  remarkable  for  the  massivcness  and  density  of 
mi»t  of  the  bones,  especially  the  skull  and  ribs,  whirli  .idd  to  the 
sjiecific  gravity  of  these  slow-moving  animaln.  irul  aid  i-.  k..(  jnng 
them  to  titc  bottom  of  the  shallow  waters  in  which  they  dwell,  while 
feeding  on  aquatic  vegetables.  The  skull  presents  maaypiCttliarities, 
among  which  may  he  indicated  the  large  size  and  faacnnid  position 
of  the  na^i]  .irx-rtnre,  and  the  downward  flexure  of  the  fRmt  of  both 
)aw».  Mm-  ii.>^.iI  iHMi<--i  are  absent,  or  rudimentary  and  Stttdml  to 
the  e<It;e  <il  the  (rctu.iN,  far  away  from  the  middle  line:  but  in  some 
extin<:t  sjjccics  these  boiHh.  •.liu.ijjh  small,  are  r-ornuil  in  situation  and 
relations.  In  the  spinal  colunui  none  of  the  vertebrae  are  united 
together  to  form  a  sacrum,  and  the  flat  ends  of  the  bodies  do  not 
ossify  separately,  so  as  to  form  disk-like  epiphyses  in  the  young 
state,  as  tn  ne-irlv  all  other  mammals.  The  anterior  caudal  \-ertebrae 
have  well-dc\  eliii)c<l  <  hevron-boncs.  In  one  genus  (Manalus)  there 
are  only  six  ccrx-ical  vertebrae.  Tliere  are  no  clavicles.  The 
humerus  has  a  small  but  di.stinrt  trix'hle.ir  aniculation  at  tlie  elbow- 
joint:  and  the  bone*  of  the  fore-arm  arc  about  equally  developed, 
Avi\  i:eneral1y  welded  together  at  both  extremities.  The  carpu*  ia 
short  and  broad,  and  the  digits  five  in  number,  vnth  moderately 
elongated  and  flattened  phalanges,  which  are  never  increased  beyond 
the  numlier  usu.d  in  .Mammalia.  The  ;x-lvis  is  rudimentary,  con- 
sisting of  a  pair  of  Ixmc.*  su.spended  at  some  distance  from  the  verte- 
bral cotanm. 

Two  Mnds  of  teeth,  incisors  and  molars,  .sefxtrated  by  a  wide 
interval,  arc  Renerally  present.  The  former  may  be  dcvcbped  into 
tusks  in  til.  HI  i>i  r  jaw,  or  may  be  quite  nidimentar>-.  The  motais 
viiry  much  in  i  haracter.  In  one  eenus  (Rhylina)  no  tit  '.h  of  anv 
kind  are  present,  at  least  in  the  adult.  In  all,  thr  .inn  iMr  jvirt  of 
the  palate,  and  a  corresponding  surface  on  (he  prolonged  symphysis 
of  the  lower  are  covered  with  rough  horay  plates  01  peculiar 
structure,  which  doubtless  aaaist  in  mastication.  The  tongue  is 
small  and  fixed  in  position,  with  a  surface  reaembling  that  of  the 
aforesaid  plates.  The  salivary  glands  are  largely  developed.  The 
stomach  is  compound,  IjcinR  divided  by  a  vaKoilar  constriction  into 
two  principal  cavliii  s,  the  tirst  of  which  is  provided  with  a  Klandular 
l>ouch  near  the  cardiac  end,  and  the  second  usually  with  a  pair  of 
elongated,  eanionl,caecal  sacs  or  diveiticula.  The  intestinal  canal  is 
long,  and  with  venr  muscular  walls.  There  is  a  caecum,  either 
simple,  oonkat.  ana  with  extremely  thick  walls,  as  in  Halicon,  or 
cleft,  as  in  Monatus.  The  apex  of  the  heart  is  deeply  cleft  between 
the  ventricles.  The  principal  arteries  form  catenuve  and  ceiaplei 
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narrow,  as,  owing  to  the  oblique  position  of  thf  (Jiaphragm,  the 
thoracic  ca>nty  extends  far  back  ovtT  the  abdmiicn    The  tpig' 
and  ar>-tenoitf  cartilages  of  the  lar>nx  do  n<jt  d  r  v.  .1  tuh..;ar  iiro 


iglottis 


loogation.  The  brain  is  comparatively  small,  with  the  convolutions 
oo  the  MirfMe  ot  the  ocrcbram  few  mad  ahallow.  The  Iddneys  are 
aiinple,  and  the  teaitt  abdoaiaal.  The  utenia  is  biconuiate.  The 
placenta  is  non-dedduat*  and  diffuse,  the  villi  being  scattered 
generally  ov^r  the  surfaoe  of  the  chorion  except  at  the  poles.  The 
umbilical  vesicle  diMppcars  early.  The  teats  are  two,  and  pertonil 
or  rather  post-axillary  in  jiosition. 

In  vol.  Ixx\-ii.  of  the  ZeUsckri/l  fur  vissenschaftliche  Zootogie 
Mr  L.  Frcund  describes  in  detail  the  osteology  of  the  flippen  of  the 
duK<~>n>;  as  displayed  in  "  sciograph  "  pictures.  These  show  that 
the  carpus  of  tne  adult  consists  of  three  laive  tones.  Of  the  two  in 
the  first  row.  one  consists  of  the  fuscG  radiale  and  intermedium,  and 
the  other  of  the  ulnare  plus  the  pisiform  and  the  fifth  carpale,  the 
lower  tionc  Iwinfj  comjiosed  of  ilic  (i>ur  iniuT  carpalia.  In  the  manati 
the  reduction  of  the  carpus  has  been  carried  to  a  less  extent,  the 


Tidiale  being  jii  toait  hniiifw  datlnct  from  the  inttmiedimii.  irtiile 
la  other  caaes  In  which  these  two  boocs  are  fused  the  four  Inner 


separate. 

S!ren!ans  pass  ihcir  whole  life  in  water,  hcinp  'kniitcnj;  of 
shallow  bays,  estuaries.  laKoons  and  largu  rivcTS,  at'.<J  uoi  nui 
with  in  the  high  seas  far  away  from  shore.  Their  food  consists 
entirely  of  aquatic  plants,  cither  marine  alg;ic  or  freshwater 
grasses,  upon  which  ihey  browse  beneath  the  surface,  as  the 
tenotfial  herbivorous  mammals  do  upon  the  green  pastures  oo 
■bore.  To  visit  these  pastures,  they  come  in  with  the 
flood-tide  and  return  with  the  ebb.  Tbc^f  tat  gmenlly 
!ious,  tlow  Mid  inncUve  In  their  movement,  mOd, 
live,  aad  anpanntly  uiiiiteiiigeBt  b  diaporition. 

fowid  stranded  by  the  tide  or 
waves,  there  Is  no  evidence  that  they  voluntarily  lca\-c 
the  water  lo  bask  or  feed  on  the  shore.  The  habit  of 
the  dugong  of  raising  its  round  head  out  of  water,  and 
carrjnng  its  young  undi-r  the  fore  fin,  seems  tO  haVC 
given  rise,  among  the  early  voyagers  in  the  Indian  Ocean, 
to  the  legendary  beings,  half  human  and  half  fish,  in 
allusion  to  which  the  name  Simiiij  was  bcslowcd  by 
Illiger.  The  s[X.TieS  now  e.xi.sting  are  few.  Of.e  species, 
Rliyliitij  s;ij;iis  of  the  North  Pacific,  was  exterminated 
through  the  agency  of  man  during  the  iSih  century;  and 
the  others,  being  valuable  for  their  flesh  .is  food,  for  their 
hides,  and  especially  for  the  oil  oblaineil  from  the  thick  layer  of 
fat  which  lies  immediately  beneath  their  skin,  diminish  in 
numbers  as  civilised  populations  occupy  the  regions  forming 
their  natural  habitat.  The  ^eciea  are  confined  to  the  tropical 
t^iom  of  the  rimna  of  hotlirideanf  the  Atlantic  nod  thn  gnat 
ilvm  which  empty  thenadves  into  tint  ocean,  and  to  tiw  oonsts 
of  tlw  Indian  Oceau  from  the  Red  Sea  to  North  Australia. 

As  regards  dentition  (or  the  want  thereof)  the  three  modern 
gentra  are  remarkably  different;  and  while  on  this  and  other 
grounds  some  writerx  n'fcr  (hem  to  .is  many  sepitratc  familieii.  by 
others  they  arc  all  included  in  the  Miinaiidae. 

In  the  manatis  {ilanaiui)  the  incisors,  |  in  numlicr.  arc  nidi- 
and  concwiled  beneath  the  horny  moutb-platea,  and 
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disappearing  before  miiturity.  Molars  about  t^,  but  rarelv  more 
tihnn  \  present  at^ne  ^.'^^^.^l^ H"iyT«iiBi4Jil*'tiw!i 


end  of  the  series:  with  iqoai*.  cnam^ed  erowM,  tlw  grinding 

surface  raised  into  tuiicn  ulated  transverse  ridges.  The  upper  teeth 
with  two  ridges  an<l  three  ruuts,  the  lower  with  an  additional 
(posterior)  ridge  or  heel  and  two  roots.  The  cervical  venebrae 
present  the  anomaly  of  being  reduced  to  six  in  number,  the  usual 
vertebral  formula  being  C  &,  L>  15-18,  L  and  C,  a  35-29.  Rostrum 
of  the  skull,  {armed  by  the  union  of  the  nrcmajdllae  in  front  of  the 
nasal  aperture,  shorter  than  the  length  ot  the  apertttfe  and  srarcely 
dediN-teil  from  the  basi-cranla!  axis.  Tail  eniire,  rounded  or  shovel- 
shajH-d     Rudimentary  luiils  on  the  (ore-linihs.    Caecum  deft. 

Manatis  inhabit  the  shores  of,  and  the  great  rivers  which  empty 
themselves  into,  the  Atlantic  within  the  tropics.  The  American 
(Af.  ausltatU)  and  African  (M.  senttaUnsii)  forms  are  generally 
considered  distinct  species,  though  they  differ  but  little  front  caiCll 
other  in  anatomical  characters  and  in  habits.  There  i.^  aliso  the 
small  id.  inuneuti  of  the  Amoaon,  which  ha*  ao  nail*.  They  an 
rather  fluvLattle  than  niafiae^  atcendiog  latge  rivaa  aimoit  to  their 
sources  (see  Manati). 

In  the  dugong  (//o/imm)  tlia  upper  jaw  i*  furnished  with  a  pair 
of  large,  nearly  straight,  toih-iike  indaori,  directed  downwadda  and 
forwards,  partially  coated  with  enamel.  In  the  male  they  have 
persistent  pulps,  and  bevelled  cutting  edges,  which  project  a  ahon 
distance  from  the  mouth,  but  in  the  female,  though  they  remain 
through  life  in  the  aUxolar  civity,  they  arc  not  cxsenei!,  ^uul.  the 
pulp  cavity  being  filled  with  ostcodentine,  they  toon  oeaae  to  grow. 
In  the  yamg  tlm*  ie  also •  seeond  amail  dacinoHS  indaar  OB  oacih 
side  mm.  At  am  then  an  ain  haaaath  tha  bony  phna 
which  eovcn  the  anunor  noction  of  the  wnBdihVi  lour  pain  of 
oonkal  taath  lodged^  wide  aecket-Khe  ihpiiinmswhidi 


Flo.  a.— American  Manati  (JfoMAu  MufroMt). 


before  the  animal  reaches  maturity.  The  flulan 
are  usually  I,  sometimes  ],  altogether,  but  not  all  in  place  at  oooe, 
as  the  first  falls  before  the  last  rises  above  the  gum;  tiMy  an  mom 
or  less  cylindrical  in  soctkm,  except  the_  last,  which  ia  eemmeased 

and  griK)\cil  laterally,  without  distinction  into  crown  and  root. 
increa-iinK  in  siw  from  before  backward.",  with  |H'r>U!i  ni  ]ml;iN  and 
no  enamel.  The  sumroiu  of  the  crowns  are  tuberculatcd  before 
wealing,  afterwards  flattened  or  aligiitly  concave.  SIniU  with 
rostrum  formed  by  the  union  of  the  prcmaxillBe  in  front  of  the 
na^;tl  aiierturc.  longer  than  the  aperture  itself,  bending  downwards 
at  a  rieht  angle  witn  the  basi-cranial  axis,  and  enclosing  the  sockets 
o(  the  large  tusks.  Anterior  part  of  the  lower  jaw  lient  down  in  a 
turre^pondinK  manner.  Vertebrae:  C  7,  D  IS-U).  L  and  C  30.  Tail 
broadly  notched  in  the  middle  line,  with  two  pointed  lateral  lobes. 
No  Mula  OR  the  tove-Umba.  Caecum  stmrfe.  The  genus  ia  icpee- 
sented  by  It,  fahertmnii  from  the  Red  Sea,  tl.  dvgong  from  the 
Indian  seas  and  H.  australis  from  Australia.   (See  DiicoNC.) 

The  last  genus  is  represented  only  by  the  extinct  Rkytina  fitas, 
of  Ui  rinp  Sea.  in  which  there  wcnr  no  teeth,  their  place  Ix^ing  supplied 
fuiu  I  1<:    !1k    ileii.se.  stri)nt;ly-riilt;e<l.  hnrny  mijuth-;ilate5. 

Premaxill.irv  rn-.lriini  aliout  a.s  long  aa  the  anterior  narial  a[*rture. 
and  moderately  deflected.  Vertebrae:  C  7,  IJ  19.  I.  and  t  .•54-37. 
Head  vcr>'  small  in  proportion  to  the  body.  Tail  with  two  Lateral 
pointed  lotjcs.  Front  limbs  small  and  truncatcil.  Skin  naked  and 
i  i)V<'r<-<l  with  a  thirl;,  hard,  rugiied,  bark-like  epidermis.  Stomach 
without  raeral  a]i]Ki»iai;e>  to  the  pyloric  cavity.  Caecum  simple. 
Sec  RllVTiNA. 

ExttHct  6'trfimi.— In  past  times  the  Sirenia  were  reprewnted  by  a 
BWmlry^  of  extinct  generic  types  ranging  over  all  the  temperate  and 
Mobabty  tropical  regions,  and  extending  from  the  Pliocene  to  the 
Eocene  epoch.  In  the  Pliocene  of  KurojK--  the  group  is  represented  by 
Ftlsinolherium,  in  the  Miocene  by  Sfrlaxylhfrium,  and  111  the  Oligo- 
cene  b>'  IlalUherium;  the  latter  ha\-ing  an  acetabular  cavity  to  the 
pelvia  and  a  runimcntar>'  femur.  From  Ilalitherium,  which  has  a 
aomewh.it  maniti-likc  dentition,  although  there  are  few  cheek-teeth, 
there  is  a  transition  thiough  the  other  two  genera  to  Halifore; 
Fdiinotkerium  having  a  lan^e  pair  of  tusk-tike  upper  teeth.  In 
Halilkerium  milk-molars  were  dcelopcd.  In  iitosiren.  of  the 
Belgian  .Miocene,  the  teeth  were  <lilTerentiate<l  into  i.  }.  p.  J.  m.  J. 
Remains  of  several  carlv  t>T*'s  of  sircnians  have  been  obtained  from 
the  Eocene  deposits  of  Eg>-pt.  The  least  generaliicd  of  these  Is 
Ennrra.  an  animal  differing  from  the  modem  forms  chiefly  by  the 
of  the  second  and  third  pmn  of  indian  and  of  the 
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C»nine<i,  and  the  •Offlcwhat  ICM  d^Tce  of  rwltiction  in  the  pelvis, 
which  ha»  a  complete  acetabulum  lor  the  heinl  of  the  femur.  The 
front  teeth  (inciaors  and  canine)  have,  however,  been  thrust  to  the 
aides  of  the  iaw,  possibly  to  make  room  for  a  horny  plate  on  the 
palate.  In  tne  gomewhat  WHCtr  Beilmriiam  the  iucin  —d  eaniim 
•re  larver  and  occupy  the  OOrmal  pOMtkm  in  the  front  of  the  jaws; 
while  the  pelvis  has  a  doted  obturator  foranH>n  and  a  complete 
acetabulum,  Mijetestive  that  a  furtctional  thiKh-lx>ne  or  femur 
•till  retainetl.  Tne  most  primitive  mcmlwr  of  the  group  with  which 
we  are  yet  ;icquainii-tl  the  vrry  iitifxricctly  known  I'roraslpmu^, 
from  the  Eocene  of  the  West  Indies,  in  which  a  complete  ami  fully 
dMntntiated  dentition  is  aooomipanied  the  abeenoe  of  that  de- 
HlCtion  of  the  front  port  of  the  jaws  which  constitutes  one  of  the 
flMMt  ttriking  features  of  all  the  foregoine  representatives  of  the 
enlcr;— a  fcatufe  which  Dr  C.  W.  AnUrews  has  p<]intct:l  uut  must  be 
of  great  value  to  short-necked,  long-bcxlicxl  creatun  s  fi-etlingon  the 
beiTiaKC  at  ttu  l-  ittom  of  the  water  in  which  tlicv  dwr  ll. 

The  f<iriv(jiiij;  Knypttan  fossil  sircnians  afford  important  evidence 
with  regard  to  the  anoc.Htry  of  the  order.  Many  yean  mo  it  was 
suggested  by  the  French  naturalist  de  Blainville  thai  theSmnisare 
leiatcd  to  tne  Prolxiscidca.  This  i^  .^uii-mrd-i'  !py  ih<-  iK-currence  of 
the  renuins  of  some  "t  the  most  [jriniitp  i-  MriTu..ii'i  uidi  tliose  of  the 
most  primitive  prolx)Scidcans  in  the  Eocene  fonn;itions  of  Egypt; 
conllrmatory  evideinre  being  yielded  by  the  similarity  of  the  brain 
and  to  some  extent  of  the  pelvis  in  the  ancestral  forms  of  the  two 
groups.  As  regards  the  living  members  of  the  two  groups,  l>oth  have 
pectoral  teats,  atxlominal  testes,  and  A  ciafk  epex  to  the  heart: 
while  the  cheek-teeth  i  f  the  sirenians  are  essentiaily  of  the  same 
type  as  th<is<-  uf  ihi-  larly  probo<cideatu.  There  seems  also  to  be  a 
certain  similarity  in  the  iniKie  of  succe!»ion  of  the  teeth  in  the  more 
specialized  menibers  of  the  two  groups,  although  in  the  sirenians  this 
•pecialixation  has  displayed  itself  in  an  abnormal  augmentation  of  the 
number  of  the  teeth,  while  in  the  jjroboscidt^ns,  on  the  Other  hand, 
it  has  taken  the  form  of  an  increase  in  thccomplcxityof  tlwindividual 
teetlli  especially  those  at  the  hinder  part  of  the  series.  Fin.illy, 
altlMU^  the  Prolioscidea  have  a  deciduale  and  the  Sin  nia  a  7oi;ary 
oondcciduate  placenta,  yet  there  are  certain  similarities  in  thi- 
structure  of  tins  o^^a  k  die  two  (roupe  wUch  any  indiBata  fenetic 
affinity. 

Ln-BRATtrM.— O.  Tbotaasand  R.  Lydekkcr,  "  On  the  Number  of 
Grinding-Teeth  possessed  by  the  Manate*,"  Proc.  'Uol.  Sec.  (1897); 
G.  R.  Lcpsius,  HalUhrrium  tchinsi,  die  fos-iile  Sin^ne  des  Mainzer- 
Beckcns,  Abhandl.  Miiieirhetn.  Ceol.  Verrins  (18K1  an<\  iSsj):  O. 
Abel,  "  DieSitenender  meditcrranen  TcrtiiirbilaungcD  Osterreichs," 
AbkaHdk  k,  A. ml.  JbkluaiulaU,  Wien,  vol.  m.  (IM4):  ud  "  Obcr 
JiirfifiifliMi  tmimeme,  cine  Uber«wgiform  wr  Gattung  Meiaxy- 
AvAhh,"  Jakrhieh  k.  k.  geoL  XmcMMuiQk.  Wim,  vol.  Iv.  (1905) ; 
C  W.  Aadiews,  Deuriptivc  Caldltgnt^At  VtmknMjnm  ike  Fayum 
(Bfitiih  Museum,  1906).  (R.  L.^ 

mBm  (Gr.  Sci^m),  in  GaA  myUmlaiy,  the  daughten  of 
Fhoccys  the  sea-god,  or,  in  later  kfend,  of  the  tiver-^od  Achcloiis 
and  one  of  the  nymph«.  In  Homer  they  are  two  in  number  (in 

later  writers  generally  three);  their  home  is  an  islnnd  in  the 
western  sea  lie;  ween  .^caca,  the  i:->Sa!id  ol  Ciret,  and  the  rotk  of 
Seyll.i.  They  are  nympbs  of  the  sea.  who,  like  the  I^orelei  of 
German  legend,  lured  mariners  to  dcslruetion  by  their  sweet 
long.  0d>'sseus,  warned  by  Circe,  escapetl  the  ,l.Tn>;er  by 
Stopping  the  cans  of  his  crew  with  wa.\  and  binding  hitnself  to 
the  mast  tmtil  he  was  out  of  hearing  (Odyssty  xii.).  When  the 
Argonauts  were  passing  by  thenif  Orpbcus  sant;  so  beautifully 
that  no  one  bad  ears  for  the  Sirem^nio^  since  they  were  to  live 
only  until  some  one  heard  their  aongmunovcd,  flung  themselves 
into  the  sea  and  were  changed  iate  ttioken  rocks  (Apollodorus  i. 
9;  Uyginui,  foft.  141).  Tbey  mm  tM  to  have  been  the 
playmates  «f  Penephoae,  and,  af tor  her  iqw  by  Itnto,  to  have 
sought  for  her  in  inin  over  the  whole  earth  COvid,  Jfctoxi.  v. 
5Si).  When  the  adventores  of  Odytsetis  were  locaUaed  on  the 
Italian  and  Sicilian  coasts,  the  Sirens  were  transferred  to  the 
neighbourhood  of  Ncapolis  and  Surrentum,  the  promontor>'  of 
Pelorum  at  the  entrance  to  the  Straits  of  Messina,  or  elsewhere. 
The  tomb  of  one  of  them.  ParthenoiK,  was  shown  in  Strabo's 
(v.  p.  time  at  Xcifxilis.  where  a  gynnailic  CODtCit  with  a 
torch-rare  was  held  in  her  honour. 

Various  explanations  ;ire  given  of  the  .Sirens.  .\s  sea-nymphs, 
they  represent  the  treacherous  calm  of  ocean,  wliieli  conceals 
destruction  beneath  its  smiling  surface;  or  tixy  signify  the 
enervating  influence  of  the  hot  wind  (compare  the  name  Sinus), 
which  shriveU  up  the  freih  young  life  of  vegetation.  Or,  they 
qrmbolize  the  magic  power  of  beauty,  eloquence  and  song; 
heooe  thtdr  imaces  aie  placed  over  the  graves  of  beautiful  women 
and  waMnm,  of  poeia  and  ocaton  (Sapboda,  Inoatev). 


i^iiiwliii  Hmiii'ulimiiif  Ihiw  h  iliil  iif  ■lugiii  af  Iha  liniiml  fM 
the  dead,  for  which  icaaoB  tbqr  ua  often  iM  bi  the  adofBmsnt 
of  tombs,  and  represented  beatfng  their  bieaMt  and  tearing  their 

hair  or  playing  the  flute  or  tyre.  In  early  art,  they  were  repre- 
sented as  birds  with  the  heads  of  women;  later,  as  female  figures 

with  the  legs  of  birds,  with  or  without  wings. 

See  H.  Sehrader,  Dii-  Sirenm  (ia68);  Freller- Robert,  Grkchiiche 
MyMiit  (1S94),  pp.  bi4-6i6:  G.  Weickar,  D»  Su€Hibiu  gtiMS- 
lionet  Mtelae  (Ilcipziij,  18(^5),  in  which  tiie  writer  endcavotirs  to 

show  that  the  Sirens.  like  the  H.arpies,  were  originally  the  soulsof  the 
dead,  their  employ nient  on  toml>stone«  exprestsing  the  di  sire  to  hnd  3 
permanent  abode  for  the  souls;  and  Drr  Seclrjm'frl  :n  der  alien 
Lilerolur  und  KunsI  (11)02),  wi'.h  !iil;lii  vrai  hy ;  J.  Ii.  Harrison, 
Myths  oj  Ihe  Odyssey  Mythoioty  uud  Monumenls  oj  Athens 

(1890)  and  Prolegomena  to  the  Study  of  Greek  Religum  (1908);  J.  P. 
Postgate,  in  Joumixl  of  Philology,  ix.  (1880),  whocoRsiden  the  Sirens 
to  have  been  birds;  U'.  E.  Axon,  S.  Mania,  D.  Fitncnld  in  the 
Academy,  N'os.  4^4.  4H6,  a87  (18S1);  A.  Bmumsister,  Datkmtltr  dts 
kiassischen  Atlerlums,  iit.  (1S8S}. 

SIRGUJA.  or  Sdrgitja,  one  of  the  Choia  Nagpur  feudatory 
states,  which  waa  tEaa^ened  b  1905,  from  Bengal  to  the  CcQlral 
Provincca.  It  la  bounded  on  the  N.  by  the  state  of  Rewa  and  the 
districia  «l  Mlmpw  ind  Ranchi,  on  the  E.  fay  Ranch!,  on  the 
S.  by  the  BOaipur  <&tiict  of  the  CCBtsal  Pnmnoea  and  the 
states  <rf  Udaipur  and  Jashpur,  and  on  the  W.  by  the  state  ol 
Korea.  It  b  very  hilly,  nith  elevated  table-lands  affording  good 
pasturage,  and  cut  up  by  numerous  ravines.  The  rivers  arc  the 
Kanhar,  Rer.  Mahan,  Sonc  and  Sankh,  the  last  being  formerly 
known  as  the  Diamond  river.  Tlot  springs  exist  in  the  stale. 
E.xtensive  jJ/  forests  cover  a  large  area,  alloniiiig  shelter  to 
herds  C'l  wild  elephnnt,  bison,  and  many  sorts  of  deer,  and  also 
to  tigers,  bears  and  other  beasts  of  prey.  Area,  60&9  sq.  m.; 
pop.  (igoi)  .;5i,oii:  e.slimated  rcvCIMia,  fSOOOii  The  WajdlMCie 
of  the  maharaja  is  at  Ui^srampur. 

SIRHIND,  a  tract  of  land  in  the  Punjab.  India.  It  consists 
of  the  north-eastern  portion  of  the  plain  between  the  Jumna  and 
Sutlej  rivers,  and  is  watered  by  the  Sirhind  canal.  Sirhind  is  not 
an  administrative  division,  but  historically  the  name  iadudca  the 
districu  of  Umballa,  Ludhiana,  and  Fenavoie,  together  with 
the  statea  o<  Patiahi,  Jind  and  Mabha. 

The  Sirhind  canal  aervcs  the  UrabaOa  and  LodhiBoa  dutrida, 
and  the  Patiala,  Jind  and  Nabh.a  states.  It  dntWS  it*  water* 
supply  from  the  Sutlej  near  Ruj>ar,  where  the  head-works  are 
situated.  The  canal,  which  was  opened  in  1S82,  has  538  m.  of 
main  and  br,anch  canals,  and  irrigates  nearly  looo  sq.  m. 

T!ie  town  of  Sirhind,  in  the  stale  of  Paliala,  had  a  pDpulation 
in  igoi  of  5415.  It  is  of  very  early,  but  uiKeriain.  fnund.'.i ion, 
and  had  a  period  of  great  prosperity  umli-r  the  Moguls.  Its 
ancient  ruins  cover  a  large  extent,  and  include  two  liJie  domed 
lunibs  ui  ilie  141I1  eenr.ury.  It  is  held  accui^d  by  the  Sikhs, 
owing  to  the  barbarous  murder  of  the  son  of  Guru  Govind  by  the 
Mahommed-tn  governor  in  1704. 

SIRICIUS,  pope  from  Dcccmtxr  ^1184  to  November  399,  suc- 
cessor of  Damasus.  Siricius  w.os  averse  from  countcn-incing  the 
influence  of  the  monks,  and  did  not  treat  Jerome  with  the  favoor 
with  which  he  had  been  honoured  by  preceding  popes,  with  the 
result  that  Jerome  left  Rome  and  settled  at  Bethlehem.  Sane 
years  btcr,  bawever,SifkiMfloiMkauMri  theaBtt^MetfedoctrfDCi 
«(  JovinhuuH.  Sevenl  of  the  decretal  letten  of  Siridna  are 
extant,  fai  which,  at  the  request  of  certaht  geo«q»  of  Wcatam 
bishops,  he  sets  forth  the  rules  of  ecclesiastical  discipline.  It 
was  under  his  pontificate  that  a  general  council  was  convened  at 
Capua  in  391,  at  which  various  Easlcni  allnirs  were  I-rought 
forward,  Theophilus.  bishop  of  .\lexandria,  at  the  nfjuest  of 
Siririus.  hail  two  important  itispules  .settlcil  by  two  councils 
heUi  in  ^o.^  at  r.-ics.ire.T  and  Contani  iiinple.  rclat  ing  resperl  ivcly 
to  the  sees  of  .\nti(i«.  Ii  .illd  Kostra.  'J'he  council  of  C'ipu.T.  inspired 
by  the  poix",  deferred  to  the  council  of  Mai  edonia  the  affair  of 
Bonosus,  bishop  of  Sardinia,  who  hail  been  accused  of  heresy. 
To  safeguard  the  authority  of  the  Holy  See  over  the  bishops  of 
lllyricum,  Siricius  entrusted  his  powers  to  the  bishop  of  Thca* 
s.xlonica,  who  was  henceforth  the  vicar  of  the  pope  in  those 
provinces.  In  386  Siridus  had  protested  against  the  attitude  of 
Biahap  Ithaduit  the  aoeaaer  of  PriadUian,  and  this  protest  ha 
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1  be  diwppcoved  of  the  doctrines 
taatftt  if  tk»  Sf$aUk  doctor.  It  «u  duong  Idi  pontiikitifl 
dwt  ^  hat  ■ttenxpt  to  xevive  pagim'im  in  Rome  wu  made 
(39>-394)  by  Nicomactat  Ikviainis.  Sbkius  died  m  the  26tb 
cf  November  399.  (L.  D.*) 

SIRKAR  (Persian  sjrkar,  meaning  "  head  of  affairs  "),  a  term 
used  ill  India  in  three  distinct  senses;  for  the  govcmmcnt  or 
supreme  authority,  for  a  tli\'ision  of  territory  under  the  Moguls, 
otherwise  spell  cirtar  iq.v.),  and  for  a  head  servant  in  Bengal. 

SIRMIO,  a  promoiuor>'  at  the  southern  end  of  the  Lacus 
Benacus  (Lake  of  (i.Trfla),  projcciinf;  2^  m.  into  the  lake.  It  is 
celebrated  from  its  connexion  'iviiJi  C;ttuilus,  for  the  larj^c  ruins 
of  a  Roman  villa  on  the  proniontor>'  have  been  suppowd  to 
be  his  country  house.  .A  post-station  bearing  the  name  Sirniio 
Stood  on  the  high-road  between  Brixis  sod  Verona,  near  the 
southern  &bore  of  the  lake.  On  the  aboce  bdow  b  the  Uttk 
village  of  Semiione,  with  sulpbur  baths. 

HBinni^  JUUNnrai  ClSa^Si),  French  scholar  and  Jesuit, 
was  boin  at  Siom,  AnveqiBe^  OB  the  istb  or  the  aaad  ol  October 
1559.  HemaedBcttedattbeJeeait  CoUageef  BiBeetibcvlag 
been  a  novice  at  VctdWiMkd  then  at  FODt-i-lfauwa,  be  entered 
into  the  order  oo  the  iddi  of  July  1576.  After  having  taught 
rhetoric  at  Paris  he  resided  for  a  long  time  is  Rome  as  secretary 
to  R.  P.  Aqtiaviva  (1590-1608);  in  1637  he  was  confessor  to 
Louis  XIII.  He  died  on  the  7th  of  October  165:,  Father 
Sirmond  was  a  most  industrious  scholar,  and  hi.s  criticisms  were 
as  cnlightrncd  as  was  [Kissible  for  a  man  Living  in  those  times. 
He  hruught  out  many  editions  of  Laliii  and  Byzantine  chroniclers 
oi  the  middle  ages:  Ennodius  and  Flodcwird  (161 1),  -Sidonius 
ApoUinaris  (1614),  the  life  of  St  Leo  IX.  by  the  archdeacon 
Wibert  (1615),  Marcellinus  and  Idatius  (1619),  .\nastasius  the 
lllirarian  (1620),  Eusebius  of  Caesarea  (1643),  Hincmar  (1645), 
Urabanus  Maurus  (1647),  Rufinus awl  Loup  deFerriires  (1650), 
ftc,  and  above  all  his  edition  of  the  capitularies  of  Charles  the 
Bold  {Kanii  CaM  et  succasantm  aliq$iot  Francine  regum  capilula, 
s6^  and  of  tbe  oouadb  «f  andant  Fmace  (ComcMo  oiiiquat 
Gattiae,  16*9,  $  vota„  aanr  ed.  innniBphte,  xr^}.  An  caay  in 
which  he  denies  tbe  identity  of  St  Denis  <rf  Paris  and  St  Denis  tbe 
Areopagite  (1641),  caused  a  very  lively  controversy  framiriiidi 
his  opinion  came  out  vfctoriouSi  His  O^cra  nana,  where  this  essay 
is  to  be  found,  as  well  as  a  description  in  Latin  verse  of  his 
voyage  from  Paris  to  Rome  in  1590,  have  appeared  in  5  vols. 
{t6'}fi;  new  ed.  Wnicc,  1738).  To  him  is  attributed,  and  no 
doulit  ( i.rrcttly ,  Elv^w  di  cardinck  Buronii^  (1607). 

S<«  the  BiUiolhcque  des  Phes  df  la  Compagnie  di-  Jfsus  by  Fathtr 
Carlos  Soramervogel,  tome  vii.  (tii<j6j. 

SIRMUBt  or  Saruor  (also  called  N.«i..\n,  after  the  chief  town), 
a  native  state  of  India,  within  the  I'unj.il).  It  occupies  the  lower 
nui(es  of  the  Ffimalaya,  between  Simla  and  Mussouric.  Area 
II98  aq.  m.  The  state  is  bounded  on  the  N.  by  the  hill  states  of 
Baban  and  Jubbal,  on  the  E.  by  the  British  district  of  Dehia  Dun, 
from  which  it  is  separated  by  the  rivers  Tons  and  JunUMy  W  tbe 
$.W.  by  UodiaUa  distikt,  and  on  the  N.W.  by  tbe  atataa  of 
9mttmu  g^«i.«i  Euept  a  voyaaaaO  tact  about  Nabaa, 
tbe  diief  town  and  icaidenoe  of  tbe  zsja,  on  tbe  aoatb-weatem 
extremity,  where  a  few  atmaaa  tiae  and  tUm  Math-«eatward  to 
the  Saraswati  and  Ghaggar  rivers,  tbe  whole  of  Sirmur  lies  m 
the  basin  of  the  Jumna,  which  receives  from  this  tract  the  Gin 
and  its  feeders  the  Jalal  .m  l  the  I'.ilur.  The  Tons,  the  j-ireat 
western  arm  of  the  stream  cUled  lower  down  the  Jumna.  Iluws 
along  the  eastern  boundary  of  Sirmur,  and  on  the  ripht  side 
receives  from  it  the  two  small  streams  Minus  and  Xairai.  The 
surface  generally  declines  in  elevation  from  north  to  south; 
the  chief  elevations  on  the  northern  frontier  (Chor  jK-ak  and 
station)  ate  about  ii.oco  ft.  above  the  sea.  The  valley  of  the 
KMarda  Dun,  which  forms  the  southern  part  of  the  state,  is 
bomded  on  the  S.  by  the  Siwalik  range,  the  hills  of  which  arc 
of  noent  lonnatioo  and  abound  in  fossil  lemains  of  huge  verte> 
bfttOMiBMii.  Ibou^  the  rocks  of  Sfamor  consist  of  formations 
vaiudly  metidlfeivna,  tbe  yieU  of  mineral  wealth  iaamalL  The 
foiMta  are  voy  daiae,  ao  much  ao  that  tbe  apoftaman  finds 
jyOcni^  in  inddiig  Ua  way  tbnvgh  them  in  aea^ 


other  game,  with  vdiicb  tbey  abound.  The  dinate  of 
vaiiea  with  tbe  efewation;  tbe  northern  eitrmiity  has  veiy  little 
rain;  biit  hnge  and  excellent  cnpa  an  everywhere  to  be  obtafawd 
by  irrigation.  The  population  ia  sgot  was  135,687,  showing 
an  increase  of  9%  in  the  decade.  Estimated  groiss  revenue, 
£40,000.  The  chief,  whose  title  is  raja,  is  a  Rajput  of  high  lineage. 
The  raja  Shamshcr  Pcrkash,  G.C..S.I.,  who  died  in  iHqH,  ruled 
with  remarkable  ability  and  success.  A  younger  son  commanded 
the  Imperial  SerN'ice  sappers  in  the  Tirah  campaign  of  i.Sg6--y7, 
and  w,->.s  rewarded  with  the  rank  of  honorary  captain  in  the 
Indian  army  and  the  distinction  of  CJ.£.  Attempts  have  been 
made  to  estahUih  aa  boB  fonadiy,  and  to  devdoi»  aiioea  of  date 

and  mica. 

The  town  of  Nahan  is  situated  about  40  m.  S.  of  Simla,  3057  ft. 
above  the  sea-IeveL  The  palace  of  the  raja  and  sever^  other 
bonaea  are  built  of  atone  in  Earopeaa  atyle.  It  bad  a  po|Mlaliain 

in  1901  of  6256. 

SIROCCO,  a  name  applied  to  two  quite  dbtkct  types  of  local 
wind.  The  first  type  ia  the  characteristic  wind  of  tbe  winter 
rainy  season  in  the  Mediterranean  region,  and  is  asaodated  with 

the  eaateiB  Me  of  local  depression  or  cyclones,  in  which  tkti 
weather  b  moist,  cloudy  and  rainy,  the  prevailing  directhma 
being  south  and  south-east.  The  second  type  is  the  intensely  dry 
dust -laden  wind  of  the  desert  which  receives  this  name  in  Sicily 
and  southern  Ir.ar.  rf  i  ha  i  .illv,  w  here  the  general  direction  is  south- 
east or  5<;jiith-wesi .  I.jk  .il  '.vinds  of  this  latter  type  receive  a  great 
varit:ty  of  names  in  dilTerent  parts  of  the  Mediterranean  and 
surrounding  regions  (^ee  Llvecui-.,  Leste,  Kn.MlsiN,  Simoois). 

SIROHI,  a  native  state  of  Inilia,  in  the  Hajputana  agency. 
Area  ic/64  sq.  m.  The  countrj-  is  much  broken  up  by  hilis  and 
rocky  ranges;  the  .\ravalli  range  divides  it  into  two  portions, 
ruuningfrom  north-east  tosouth-west.  The  south  and  south-east 
part  of  the  territory  b  mountainous  and  rugged,  containing  the 
lofty  Mount  Abu,  an  isolated  mass  of  granite  rock,  ctUminating  in 
a  cluster  of  hills,  enclosing  several  valleys  surroimded  by  rocky 
ridges,  like  great  bellows.  On  both  aidea  of  the  Anvallis  tbo 
country  is  intersected  with  numerous  water  diaBnd%  which 
ran  with  considerable  force  and  vdume  during  tlw  bd^t  of 
tbe  rainy  season,  bat  aw  diy  for  tbe  greater  port  of  the  year. 
The  only  river  of  any  bnportance  is  the  Western  Bansa.  A 
Large  portion  of  the  state  is  covered  with  dense  jungle,  in  whidi 
wild  animals,  including  the  tiger,  bear  and  leopard,  .al>ound. 
Many  splendiil  ruins  bear  witness  to  the  former  prosperity  and 
civilizai iuii  ot  tlie  country.  The  climate  is  on  the  whole  dry; 
in  the  s^i.tth  and  e.ist  there  is  usually  a  fair  amount  of  rain. 
On  .\bu  the  average  annual  rainfall  is  almut  6.^  in.,  whereas  in 
Erinpura,  less  than  50  m.  to  tbe  north,  the  average  fall  is  only 
between  12  and  ij  in.  Pop.  (iqoi)  154,544,  showing  a  decrease 
of  17%  in  the  decade,  due  to  the  results  of  famine.  Gross 
revenue  £a8,ooo,  tribute  £450. 

During  the  early  years  of  the  19th  century,  Sirohi  suffered 
much  from  wars  with  Jodhpur  and  the  wild  Mina  hill  tribea. 
The  protection  of  the  British  was  sought  in  1817;  the  preteasiona 
«f  ledfapnr  to  anarrainty  over  Sinld  vera  dtaOowied,  and  ia 
iSas  a  treaty  «aa  ooiiduded  with  tbe  British  govenmeat 
For  aervioes  midaed  dating  tbe  Mutiny  of  1857  the  cfaiaf 
received  a  remission  of  half  his  tribute.  The  chief,  whose  title 
is  maharao,  is  a  Deora  Rajput  of  the  Chauhan  dan,  and  daims 
descent  from  the  la.st  Hindu  kiugof  OdU.  Ibettatebtmvtned 

by  the  Rajputana  railway. 

The  town  of  Siaom  is  28  m.  N.  of  .Abu-road  station.  Pop. 
(1001)  5651.  It  has  manuf.octurcs  of  .sword-bladcs  and  other 
weapons.  The  Crosthwaitc  hospital,  which  is  built  and  equipped 
on  modern  principles,  was  opened  by  Sir  Robert  Crosthwaitc  in 
December  1897. 

SIRSA.  a  town  of  British  India,  in  Hissar  district  of  the 
Punjab,  situated  on  a  dry  bed  of  the  river  Ghaggar,  and  on  a 
branch  of  the  Rajputana  railv^'ay,  midway  between  Rcwari  and 
Feroaepur.  Pop.  (1901)  15,800.  It  occupies  an  ancient  site,  and 
ma  refouadad  ha  J837  aa  tbe  bcad<<iuartenof  a  British  district. 
It  ia  an  bapoitant  centre  of  trade  with  Kalpntana,  and  bat  mami- 
bctusea  ol  cottoa  dotb  and  pottery.  The  Cocncr  diattictel 
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Sktt  was  part  of  the  territocjr  conquered  from  the  Mahrattas 
fa  1803,  when  it  was  alawat  entirely  nninliaMtwi.  It  nqiured 
lecoDquedogfeoaitkeBlttttia  la  i8iS:batitdidBateam«Bder 
Biitiab  •dmiaiMmtfon  nata  1837.  Diuiiic  the  Mutiiiy  oi  1857 
SfaawaaforatiiiiewfaallyUwttoBiitiibtale.  Onthefcatoiation 
of  order  the  district  was  administend  by  Punjab  officials,  and  in 
the  following  year,  vi-ith  the  remainder  of  the  Delhi  territory,  it 
was  formally  anni-\i.''1  to  t'lat  provinre.  In  i  it  was  sub- 
divided between  the  dlstrictsot  Hi-ssaranri  Prrozriiur. 

SIS  (anc.  Sisinn  or  Siskia,  later  Fltiriopolis  or  Flai'ius).  the 
chief  town  of  the  Khoxan  sanjak  of  the  Adana  vilayet  of  Asiatic 
Turkey,  situated  on  the  left  bank  of  tin  kirkgcn  Su,  a  tributary 
of  the  JihOii  (I'yramus)  and  at  the  south  end  of  a  group  of  passes 
leading  from  the  Anti-Taurus  valleys  to  the  Ciliiian  plain  and 
Adana.  It  was  besieged  by  the  Arabs  in  704  but  relieved  by  the 
Byzantioea.  The  Caliph,  Motawakkil  took  it  and  rcfortificd  it; 
but  it  aooB  letuiQed  to  Byzantine  hands.  It  was  rebuilt  in  1 1 S6 
by  Leo  king  of  Leaser  Armenia,  who  made  it  his  capital. 
In  1374  H  was  taken  and  demolished  by  the  auUaa  of  Egypt, 
■ad  it  haa  never  leoovend  iu  prosperity.  It  i»  now  only  a  big 
village  of  some  MOO  bhabitaata.  It  haa  had,  iKracver,  a  gnat 
place  in  AnMokn  ecclesiastical  hbtoiy  from  tlw  tinei  of  St 
Gregory  the  Illuminator  to  our  own.  Gregory  himself  was  thew 
consecrated  the  first  Calholicusin  a  d.  367,  but  transferred  his  see 
to  Vagarshal)a<l  (Kihttiiadzin,  Etchmiadzin),  whence,  after  the 
fall  of  the  Arsacids.  it  parsed  to  i  ovin.  .\ftcr  the  consillulion 
of  the  kingdom  of  I.i  s-,rr  Arn.'.  r.i.i  the  calholicatc  returned  to 
Sis  (1204),  the  cajiital,  and  reiiiaiiad  there  150  years.  In  1441, 
Sis  having  fallen  from  its  high  estate,  the  .\rnienian  clergy 
proposed  to  remove  the  sec,  and  on  the  refusal  uf  the  actual 
Catholicus,  Gregory  IX.,  installed  a  rival  at  Echmiadzin,  who, 
at  toon  as  Selim  I.  hud  conquered  Greater  Armenia,  became  the 
man  widdy  accepted  of  the  two  by  the  Armenian  church  in  the 
Ottonun  empire.  Tlw  Catholicus  of  Sis  maintained  himself 
nevetthdcss,  and  waa  suppofted  m  his  pretensions  by  the  Porte 
iq>  to  the  middle  of  the  igdi  oentuiy,  wkea  tbe  patriarch  Neiacs, 
dfflaring  finaQy  for  Kchmtadafaii  canted  the  fovemment  with 
him.  In  1885  Sis  tried  to  dedaic  Echmiadsin  sdiismatic,  and 
in  iSos  its  clergy  took  it  on  themsdvca  to  elect  a  CathoUcna 
without  reference  to  the  patriarch;  but  the  Porte  annulled  the 
election,  and  only  allowed  it  six  years  later  on  Sis  renouncing  its 
pretensions  to  independence.  The  present  Catholicus  has  the 
right  to  prepare  the  sacred  myron  (oil)  and  to  preside  over  a 
synofl,  but  is  in  fact  not  more  than  a  metropolitan,  and  regarded 
by  many  .Armenians  as  schismatic.  The  loftv  r.-istle  and  the 
monastery  and  church  built  by  Leo  II.,  an<l  toaiaininj;  the 
coronation  chair  of  the  kings  of  Lesser  Armenia,  are  inter- 
esting. (D.  <..  H.) 

SISAL  HEMP,  or  Hemequen,  of  Florida  and  the  Bahamas, 
theproduct of /igOMrigMa, variety jiWiin<],  anativc  of  Yucatan, 
but  found  in  other  parts  of  Central  America  and  distributed  to 
the  West  Indiea,  nen  ft  ia  bang  inctmaiiviy  cultivated. 

Anve  fa  a  member  of  the  order  Amafjdlidaccae;  aad 
a  wdl-known  spcdcs  of  the  genus.  Agave  amtrkama,  the  oentuiy 
plant,  will  suggest  the  habit  of  the  sisal  hemp,  whidi,  however, 
differs  in  the  absence  of  prickles  along  the  margin  of  the  fleshy 
leaf.  iVftcr  six  or  seven  years  the  flowering  s'lilk  nr  "pole" 
devcloi)s  from  the  centre  of  the  leaf-cluster,  and  grows  to  the 
height  of  15  or  20  ft.  The  flowers  are  l>orne  in  dense  clusters  at 
the  ends  of  short  lateral  branches,  and  rloscly  resemble  those  of 
A^'ivf  dmcricana.  .Vftcr  they  h-avc  begun  to  wither,  buds  are 
dnveloprd  from  the  jH)!nt  of  union  with  the  llowcr-stalk ;  these 
form  tiny  plants,  which,  when  several  inches  long,  become 
detached  and  fall  to  the  ground.  Those  that  fall  in  a  suitable 
place  take  root  and  are  soon  large  enough  to  transplant.  After 
flowetiog  the  plant  perishes,  but  is  renewed  by  suckers  springing 
fram  the  baseof  the  stem;these  suckers  arethen  planted,  and  the 
leavesahonldbereadyforcttttingiaaboulfourycarB.  The  other 
authod  of  plaatbg  is  by  neaaa  of  "pole  "  planln  Joat  deaoibed. 

In  eoUectiog  the  fibre  the  bam  ave  cat  off  at  the  base,  the 
■pfae  at  the  top  cad  removed,  aad  the  leavea  carried  in  bnadles 
to  the  mafWaw.  Here  two  scraping  wheels  remove  the  pulp 


from  the  leaves.  The  leaves  are  put  into  the  machine  at  one  side, 
and  delivered  clean  at  the  other.  Oae  half  la  cleaned  by  the  fittt 
whed,thenthedeaBadporti«bhddwhlethaMeBBd  wheel 
ckaas  the  remainder  of  the  leaf;  aO  the  operations  are  auto- 
matically performed.  In -Yucatan,  the  leaves  meaaine  from 
4  to  s  fu  in  length,  about  4  in.  in  width, aad|ln.  in  tWclmeti. 
They  are  lance^haped  and  weigh  from  i|  lb  to  i|  St  on  an 
average.  As  only  about  ^  tn  .}  ',  of  the  weigh"  is  .iv.iilable  for 
fibre,  the  average  yield  of  1000  leaves  is  from  :;o  lo  60  lb.  The 
yield  per  acre  is  estimated  at  about  half  a  ton.  It  has  been 
propoMd  to  tre^tt  the  pulp,  &c,,  with  a  view  to  extracting  the 
chemical  substances,  but  we  .arc  not  aware  that  any  successful 
attempt  has  been  made.  The  fibre  is  yellowish-white,  straight, 
smooth  and  clean,  and  a  valuable  cordage  fibre  second  only  to 
manila  fibre  in  strength.  It  is  used  extensively  for  cordage  and 
binder  twine,  both  alone  and  in  conjunction  with  "—i^qf  ^  and  fa 
also  used  for  bags,  hammocks  and  similar  articles. 

The  plants  thrive  on  arid  rocky  land,  growing,  for  iantaaoe, 
on  the  Florida  Kqps  upon  the  almoat  n^wd  ooial  rack.  Their 
nortbem  Umit  of  cultivation  fa  doterariaad  hy  f>oa^  wfcldi  tht 
plantawaaotBtaadifatnoiidathfafaiKvraHatadbgp  the  flac 
ofa7"N.  An  hderiorfibie  fa  obtained  fram  the  leaves  of  another 
species,  Agnve  decifneits,  which  fa  found  wild  along  the  coasts  and 
keys  of  Florida.  It  is  known  as  the  false  sisal  hemp,  and  can 
at  once  h<;  distinguished  from  true  sisal  by  its  spiny  leaf  iiuugiii. 

SISKIN  (Dan.  iji/.!i>H.  (Irr.  Zfisig  and  Zeisti!R\.\r>r.f_  known 
in  England  a.s  a  cage-bird  Called  by  dealers  the  .Vbcrtiei.  ir.r  or 
.\badavine,  names  of  mikiiown  origin,  [the  Frinj>illii  spuius  of 
Linnaeus,  and  CiriliK'!::  -pinus  of  modern  writers,  belong?  to 
the  Passerine  family  Fringiiltdae.  In  some  of  its  structural 
characters  it  is  most  nearly  allied  to  the  goldfinch  (q.v.),  and  both 
are  phiced  in  the  same  genus  by  systematists;  but  in  its  style 
of  coloration,  and  still  more  in  its  habits;  it  resembles  the  redpolls 
(cf.  Linnet),  though  without  their  slender  figure,  being  indeed 
rather  short  and  stout  of  build.  Yet  it  hardly  yields  to  them 
in  activity  or  hi  the  grace  of  ita  actiona,  aa  it  aeeks  iu  food  faom 
the  eatkhi*  of  the  alder  or  VMt,  wganlhw  of  the  attitude  It 
aanmaa  wUe  ao  doing.  Of  aa  oUv^gveea  above,  deeply  tinted 
in  some  parts  with  Idadt  aad  in  othen  Bghtcaed  by  yellow,  and 
beneath  of  a  ycllowLsh-whitc  again  marked  with  black,  the  male 
of  this  species  has  at  least  a  becoming  if  not  a  brilliant  garb,  and 
possesses  a  song  that  is  not  unmelodious,  though  the  resemblance 
of  some  of  its  notes  to  the  running-down  of  a  (-.iccc  of  clockwork 
is  more  remarkable  than  pleasing.  The  hen  is  still  more  soberly 
attired;  but  it  is  perhaps  the  siskin's  dispoiirion  to  familiarity 
that  makes  it  so  f.ivourite  a  captive,  and,  Ihoug'j  .is  a  cage-bird 
it  is  not  ordinarily  long-li%'cd,  it  readily  adapts  itsell  to  the  loss 
of  liberty.  Moreover,  if  anything  Uke  the  needful  accommodation 
be  afforded,  it  will  build  a  nest  and  therein  lay  its  eggs;  but  it 
rarely  succeeds  in  bringing  up  its  young  in  confinement.  As  a 
wild  bird  it  breeds  constantly,  though  locally,  throughout  the 
greater  port  of  Scotland,  and  has  frequcnlly  done  so  in  England, 
but  moK  tardy  in  Itelaod.  The  fieater  pectioa,  however,  «l 
the  anmeroua  baada  widch  vfait  the  Biitiah  Uaada  ia  mrtuma 
aad  winter  donbtlem  come  fcom  the  Cantinifirt  |wihiw  even 
from  far  to  the  eastwardt  ohiee  its  nateitntehMacnMB  iMa  to 
Japan,  in  which  country  it  is  as  favourite  a  cage-bird  as  with  ua. 
The  nest  of  the  siskin  is  very  like  that  of  Ae  j"I'**»m*,  hot 
seldom  so  rientiy  bull' :  :he  eggs,  except  in  their  omaDer  sise, 

much  resemble  those  of  the  greenfinch  (f.v.). 

A  Uuver  and  rooce  brightly  coloured  (pOBies,  C.  spinoides,  inhabits 
the  Himalayas,  but  the  sisKin  has  many  other  relatives  bdonging 
to  the  New  World,  and  in  them  serious  modifications  of  structure 
especially  in  the  form  of  the  liill,  tm  nr.  S<ime  of  thene  relari^'es  lead 
almost  insensibly  to  the  grer-nfinrd  Uii  luprn)  and  it»  altieai,  others  to 
the  K.jlilnr.ch  iul  supra),  the  nxiciolls  and  so  on.  Thus  the  aiikin 
p<'rtiit|>s  iitay  t>e  regarded  as  one  of  the  less  modified  descendants  of  a 
stock  whence  such  forms  those  just  mentioned  have  sprung^  its 
striated  plumage  also  favours  this  view,  as  an  ex-idence  of  permanent 

immaturity  or  generalization  of  form,  'ince  utrifH-il  fr  arher?  are  eo 
often  the  earliest  iluiiimg  of  many  of  these  birds,  wliich  onlygctlid 
of  them  at  their  fn-i.  ujonlt.  On  this  thcor>'  the  ycllowbird  or  North* 
American  "k  j  liinch,"  C.  Irittis.  would  scera,  with  its  immediate 
allic^  to  rank  among  the  highest  form*  of  the  group,  and  the  pine- 
goMmeh,  C  #hmw,  of  the  sameoonntqp,  to  be  eae  of  the  lowest- 
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dw  cock  of  dtoferoMr  bring  gencnlly  of  a  bright  ydlow  hue.  with 
black  crown,  tail  and  wii^a— the  last  conspkuoilsly  barred  with 
white,  while  neither  hens  nor  young  exhibit  any  striations.  On  the 
other  hand,  neither  lex  of  the  latter  at  any  age  puts  off  its  striped 
garb— the  mark,  it  may  be  (irttty  iwfcly  assertiil,  of  an  infi'iior  .sia^e 
of  development.  The  remaining  Bpccics  ol  thi-  group,  mojily  Siiiitli- 
American,  do  not  s«?m  here  to  need  particular  notice.       (A.  N.) 

SISLEY,  ALFRED  ( 1840-1899),  French  landscape  painter, 
was  born  in  Car  s  in  iSj<j,  of  English  parents.  He  sludic-d 
paiating  under  Glcyrc,  and  was  afterwards  influenced,  first  by 
Coiot,  and  iben  by  the  impressionists  Monei  and  Renoir.  He 
worked  both  in  France  and  in  England,  and  nuule  the  Seine,  the 
IiOfaig  and  the  Thames  the  nbjects  of  many  pictures  that  are 
i  for  the  subtle  appreciation  of  the  most  delicate  colour 
MS  ma.  not  given  him  during  his  life,  which  was 
one  of  eonataiit  panxty  ud  haid  itniggle.  Puidiaaa*  oi  bis 
piet«i«i  wefft  few  and  Ur  botwecn,  alUwugli  the  pfkea  laidy 
dceeded  a  few  pounds.  Only  after  bk  deatb,  whkh  oecuawd 
at  Vot^z-vu-L^ng  in  1S99,  did  Vm  wwk  find  appnctatloD. 
and  at  the  Viau  sale  in  Paris,  in  1907,  his  small  painting  of 
"  The  Seine  at  Port-Marly  "  realized  £65*.  whilst  ten  other 
landscapes  sold  at  prices  ranging  from  £joo  ;o  i\<x>.  He  v  ;.s 
essentially  a  coiourist  who,  like  Monet,  delighted  in  rccordijjj; 
the  changing  effects  of  liph;  in  1  iic  sucx  csiivc  hours  of  the  day.  and 
paid  very  little  attention  lo  cornfu-ibilion  and  draughtsni.xnship. 
The  impressionist  cxhitjition  at  the  (■ratton  (iallcriL-s,  London, 
in  1905,  included  several  diaiacteristic  examples  of  his  work. 
Sislcy  is  also  lepraented  at  the  Lmenibouig  in  the  CaaUbotU 
coQectioD. 

nmoMDi;  ham  charles  lbonabd  db  (1773-1842). 

whoeenal  name  was  Slmonde.was  born  at  Geneva, on  the  9th  of 
Magr  1773.  His  father  and  all  his  ancestors  seem  to  have  borne 
the  name  Simondc^  at  least  from  tbe  time  wbca  tb^r  migrated 
bm  DaupbfnC  to  Swltmbad  at  the  nwocatioa  <d  the  edict  of 
Nantes  It  was  not  till  after  Stnundi  had  beoome  an  author 
that,  observing  the  identity  of  bit  family  arms  with  tboae  of  tbe 
once  flourishing  Pisan  house  of  the  Sismondi,  and  finding  thst 
some  members  of  that  house  had  migrated  to  France,  he  assumed 
the  connexion  without  further  proof  and  called  himself  De 
Sismondi.  The  Simondcs,  however,  were  themselves  citizens  of 
Geneva  of  the  upix.r  c  lass,  and  possessed  both  rank  and  proper!  y, 
though  the  father  was  also  a  village  pastor.  The  future  historian 
was  well  ediicaled.  but  his  family  wished  him  to  devote  himself 
to  commerce  rather  xh.\n  literature,  and  he  became  a  banker's 
clerk  at  Lyons.  Then  the  Revolution  broke  out ,  and  as  it  affected 
Geneva  the  Simonde  family  took  refuge  in  England,  where  they 
stayed  for  eighteen  montl»  (1793-1794)-  Disliking,  it  is  said, 
the  climate,  they  returned  to  Geneva,  but  found  the  state  of 
affairs  still  unfavourable;  there  is  even  a  legend  that  the  head 
of  the  family  waa  reduced  to  sell  milk  himieif  la  the  town.  The 
greater  part  «f  the  family  property  waa  loU,  and  with  the  pioeceda 
thqr  eniinMed  ta  Itab'»  bou^  a  anaD  fm  at  Bttda  acar 
Luoea,  and  act  to  wmfc  to  cnithate  it  tbemadvee.  Simoadi 
worked  hard  here,  both  with  his  bands  and  bis  mind,  and  bis 
experiences  gave  him  the  material  of  bis  first  book,  TaUeav  de 
I'iii^ricitllHre  U'sctitie,  which,  after  returning  to  Geneva,  he 
published  there  in  1801.  In  1S03  he  published  his  Troitf  de  ta 
riikcssc  comnurciiile,  his  first  work  on  the  subject  of  political 
economy,  which,  with  some  differences  of  view,  continued  to 
interest  him  to  the  end  of  his  life. 

As  an  economist.  Sismondi  represented  a  humanitarian  protest 
against  the  dominant  orthodoxy  of  his  time.  In  his  tir.si  iHKjk  he 
followed  .Adam  Smith,  but  in  his  prindpal  subsequent  economic 
work,  Souvfoux  Principts  d'tconvmt  ^iiiqiu  (1S19),  he 
insisted  on  tbe  fact  that  ccooomic  science  studied  the  means  of 
incrcasbig  wealth  too  much,  and  tbe  nse  of  wealth  for  producing 
happmem  too  little.  Be  «aa  not  a  aodalist;  but,  in  inotesting 
agahwt  Wswr /asm  and  inwUiig  tbe  intermtloDol  fovcrnne^ 
"  to  rcgnlate  the  progress  of  wealth,"  be  was  an  iaterathig 
ptecunor  of  the  German  "  socialists  of  tbe  dudr." 

llcaawhile  he  began  to  compile  his  great  Histoire  ies  Rt- 
tMiquu  llalitnntt  du  moyem  Age,  and  was  introduced  to  Madame 
deStad.  With  her  he  becaiu  veiy  iatimata,  and  after  bdag 


regularly  enrolled  in  the  aodety  of  Coppet  he  was  invited  or 
commaniie<l  (for  Madame  de  St-tel's  invitations  had  something  of 
command)  to  form  one  of  the  suite  with  which  the  future  Corinne 
made  the  journey  into  Italy,  resulting  in  tofiw^e  itself  during 
the  years  1H04-1805.  Sismondi  was  not  altogether  at  his  case 
here,  and  he  particularly  disliked  Schlegcl,  who  was  also  of  the 
company.  But  during  this  journey  he  made  the  acquaintance  of 
the  countess  of  Alb.iny,  Louisa  of  Stolberg,  widow  of  Charles 
Edward,  and  aU  her  life  long  gifted  with  a  singidar  faculty  oi 
attractlac  the  aftectfan  (Platonic  and  other)  of  men  of  letters. 
She  was  now  an  old  wonan,  and  Sismondi'a  teiationa  with  her 
were  of  the  stfictly  bieadly  cfaaiaetar,  hot  they  were  doee  and 
Lasted  long,  and  they  produced  much  vabudhk  aad  tateieitiBg 
correspondence^  la  t8o7  appeared  the  fintwitawB  of  the  above 
mentioned  book  on  the  Italian  republics,  which  (thou|^  hu  essay 
in  political  economy  had  brought  him  some  reputation  and  the 
oiTi  r  lit  :i  Russian  professorship)  first  made  Sismondi  prominent 
among  European  men  of  letters.  The  completion  of  this  book, 
which  extended  to  sixteen  volumes,  occupied  him,  though  by 
no  means  entirely,  for  the  next  eleven  years.  He  lived  at  lirst 
at  Geneva,  and  delivered  there  some  interesting  U  rtiires  on  the 
literature  of  the  south  of  Kurope,  which  were  continued  from 
time  to  time  and  fin.illy  puSilished;  and  he  held  an  official  post — 
that  of  secretary  of  the  chamber  of  commerce  for  the  then 
department  of  Leman.  In  iSrj  he  visited  Paris  for  the  first  time, 
and  abode  there  for  some  time,  mixing  much  in  literary  society. 
Although  a  Liberal  and  in  his  earlier  days  almost  an  Anglo- 
mania^ be  did  not  welcone  tbe  fall  ot  the  empire.  Dunagthe 
Hundred  Days  be  defeaded  Napoleao's  constitutional  adwmea 
or  pRHBiMe»  and  Imd  an  iaterview  with  tiie  emperor  Idanclf, 
which  IS  ooe  of  tbe  chief  evenu  of  a  not  very  eventful  life. 
After  the  Restoration  he  left  Paris.  On  completing  (1817)  Ua 
great  book  on  the  Italian  republics,  be  undertook  (i8iS>  a  still 
greater,  the  Ifi'ilnirc  dcs  Fratti;<iis,  which  he  planned  on  a  vast 
scale,  and  of  which  during  the  remaining  twenty-three  years  of 
his  life  he  published  twenty-nine  volumes.  His  untiring  industry 
enabled  him  to  compile  many  other  books,  but  il  is  on  these  two 
that  his  fame  chietly  rests.  The  earlier  displays  his  quiililies  in  the 
'  most  favourable  light,  and  has  been  least  itijuriously  aCfcctc-d 
by  subsequent  writings  and  investigations;  but  the  Histoire 
des  FntHttis,  as  a  careful  and  accurate  sketch  on  the  great  scale, 
has  BOW  been  superseded.  Sainte-Beuve  has  with  benevolent 
sarcasm  sumamed  the  author  "  the  Rollin  of  French  Histor>'," 
and  the  praise  and  the  blame  implied  in  the  comparison  arc  both 
perfect^  well  deserved.  In  April  1S19  Sismondi  mairied  an 
EnglHdi  lady,  Ifin  Alkn,  whose  riiter  was  the  wife  of  Sir  James 
Macfcmtaab,  and  the  BMUiiagc  appeals  to  have  been  a  very  happy 
one.  His  later  years  were  ^efly  spent  at  Geneva,  in  the  polities 
of  yMA.  dty  he  took  a  great,  though  as  time  and  changes  went 
on  a  more  and  more  chagrined,  interest.  Indeed,  in  his  later  days 
lie  bec-.n-.e  a  kind  of  rcactionaty.  Ho  died  at  Geneva  on  the 

J5th  of  June  1S4.'. 

Besides  t!;i-  worlc:^  above  mentioned  he  had  exixuted  manv  Others, 
liis  custom  for  a  long  period  of  years  being  never  to  work  less  than 
right  houra  a  day.  The  chief  of  these  are  IMUraturt  dm  midi  d$ 
l Europe  (1813),  an  historical  novd  entitled  JiMa  Sema  Mt  Fan  49a 
(1833),  Hiiftn  d*  la  Rtnausanu  dt  la  tOtrU  tn  Jialie  (1833). 
tiisUnre  dt  la  eiule  de  Fempire  romain  (18^5).  Prfcit  de  Fkisloire 
dfs  Franfais,  an  abrirlpment  of  his  own  bc»K  (1839),  with  several 
others,  rliielly  fHjIititil  pamphlet.^. 

Sismondi  »  journals  and  tiiit  corrc«pondence  with  Channing,  with 
the  countess  of  Albany  and  Others  aave  been  nubiidwd  cUefiy  by 
Mile.  Mongolficr  (Pans.  1843)  and  M.  ds  Sabt*Reirf  Tafflandicr 
(Paris,  1863).  The  latter  work  serves  as  the  cUef  teat  of  two 
admirable  Lundis  of  Sainte-Beuvc  (September  IM^,  mpnblislwd  in 
the  Nomtaux  Lmtdis.  vri). 

SI8SBK  (Htmgarian,  Szisitk;  Croatian,  Sisak),  a  town  of 
Croatia-Slavonia,  in  the  county  of  Agram;  situated  at  the 
confluence  of  the  Save  and  Kulpa,  30  m.  by  rail  S.£.  by  S.  of 
Agram.  (1900)  7047.  Siasek  baa  a  caaaideraUe  trade 

in  grain  and  timbor.  Ite  only  noteworthy  baihUagb  an  aaclant 
castle,  constructed  of  biicfc. 

As  tbe  vestiges  of  Its  Roman  waDs tend  to  prove.SisBek  waaa 
taige  and  lonridiiBC  dty  under  Sanan  nda.  Augustas  uMda  it 
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M  aSBtUf  fUtkn;  TttMriui  chow  it  at  Ui  bewtqiuutcn  agiinit 
the  Pannontm  wto;a»dfw»SeptiiiuiuSevienii,wh»iMideit 

the  centre  of  a  milituy  goveniment,  it  gained  the  mm  of 

.SipJsmij  Siisia.  A  Srj;rila.  on  the  Save,  is  mentioned  by 
A|)iiii»ti.  and  Strabo  dislinRuishcs  between  this  town  and  the 
ncighlwiuring  Sitcui.  It  seems  likely,  as  St  Aymour  suKgcsIs, 
th;/  twii  !Mwns,  the  native  Scgesta  and  the  Roman  fortress 
cui'ni  IjV  Siralm  ^  Sltffiao  4'poiiptoi'.  ullimately  united  under  the 
SiDgle  name  of  Siscia.  In  the  3rd  century,  under  Ciallienus 
and  Pnbus,  the  city  contained  the  chief  imperial  mint  and 
treasury;  and  an  engraved  cofiFer,  found  in  Croatia,  dating  from 
the  4th  ccntur)',  and  representing  the  live  foremost  cities  of  the 
EmpiK,  indudes  Siada  along  with  Rome,  Braantium,  Carlhace 
and  Nioomedia.  Its  hbhopde  ma  maamd.  to  Salona,  in  44ii 
when  Attila  appeared,  and  thenceforward  the  dty  decSned. 
For  a  brief  period,  in  the  7th  and  8th  oentufies,  the  conqueriRg 
Slavs  made  it  one  of  their  Zupanales,  or  governments;  but  in 
the  loth  century  it  was  sacked  by  the  Magyars,  and  in  loqj  its 
territories  were  bcslosscd  ui>ori  the  tiilliL-dral  thLijitLT  of  Agram 
by  Ladisiaus  I.,  king  of  Hungary.  L'ndi/r  the  walls  ol  iis  lastic, 
built  by  this  chapter  in  1544,  the  Turks  were  thrice  difcaud 
in  1593.  At  a  fourth  venture  the  city  fell,  only  to  be  evacuated 
in  1594.  It  witnessed  a  final  Turkish  defeat  in  1641. 
5w  C.  de  St  Aymour,  La  Payt  svd-sUtt>ei  dt  t'Aulriehe-Hongrie 

(ihHv/.  ch.  ii. 

SISTEB,  the  corrdativeof  btolher  (f  .».)•  a  female  In  her  relation 
to  the  other  chOdicn  bom  «( the  Mme  paienta,  alio  one  who  has 
acqutied  auch  whttlnwhip  by  marrfay,  a  aitter-in-kw,  or  by 
adoption.  The  O.  Eng.  wind  was  awitsltr;  d.  Dutch  aular,  Ger. 
Sckwesler,  Goth,  smtlar;  in  M.  Eng.  this  appears  as  nufar;  the 
Scandinavian  form  appears  in  Icel.  systir,  Swed.  syslcr,  Dan. 
tOitor,  and  this  has  curiously  taken  the  place  of  the  true  English 
form  suslfr.  Outside  Tcut.  arc  found  Lat.  soror  for  sosor,  Skt. 
n.n/J,  ihc  origin  is  not  known,  but  it  may  bu  rtlatrd  with 
Skt.  jfUi/i,  happincsji,  joy.  The  Lat.  consobrinus,  which  has 
given  "  cousin,"  is  from  consobrinus,  susbr-iius,  from  the  stem 
of  sitror,  sister,  .^s  "  brother  "  and  "  brethren  "  arc  used  for 
the  male  members  of  a  religious  body  or  community,  so  also 
is  "  sister  "  for  the  female  members;  more  particularly  it  is 
applied  to  the  members  of  a  female  religious  order  or  community, 
a  "  listeriKiod,"  in  the  Roman  and  other  cfauidies,  who  are  de- 
voted to  a  tdigioua  life,  wocka  of  diari^  or  mercy,  whether 
bound  by  irrevocable  vows  or  not. 

tISTBRHOODS  (Mooekn  Angucan).  The  dissolution  of 
religious  houses  in  En>;latiil  '1516-15.40)  under  Henry  \  II1. 
swept  away  more  than  140  iiuiwieries,  and  the  Anglican  t'hurih 
was  left  without  sisterhoods  for  three  centuries.  But  as  these 
had  for  000  years  formed  part  of  her  system,  there  were  prottsts 
from  time  to  time  ami  attcni[its  at  rc-storalion.  .\ni(ingsi  such 
protests,  which  generally  dwell  a  good  deal  on  the  want  of 
ptovition  for  unmarricii  women,  may  l>c  mentioned  three  in 
successive  centuries.  The  historian  Fuller  would  have  been 
glad  "  if  such  feminine  foundatiutis  had  still  continued,"  those 
"  good  abee-achooia,"  only  without  vows  (Bk.  vi).  Ricfaatdaon 
the  oovdiit,  in  Sir  Charin  Gnmiuan,  widies  tlim  oouid  be  a 
Prateataot  mraneiy  in  eveqr  county,  "  with  a  truly  worthy 
divine,  at  the  appointment  of  the  bishop  of  the  diocese,  to  direct 
and  animate  the  devotion  of  such  a  society  ";  in  iS;p  the  poet 
Southcy,  in  hi.<i  Colloquies  (rxiii.).  trusts  that  '*  thirty  years 
hen(  e  this  reproach  also  may  be  clT  i.  ed,  and  England  m,-iy  have 
its  Bfguines  and  its  sisters  of  mercy.  It  is  Krie^'ously  in  ner<l  of 
them."  .Mso  small  ]>raetiral  etTorls  were  made  in  the  religiiius 
liouseholds' of  Nicholas  Ferrar  at  Little  Gidding,  i6;s.  and  of 
William  Law  at  King's  C'lille.  174.V,  and  uniler  Charles  II.. 
says  Fr.  Bede,  Aulitb.,  "  aNjui  \i  Protestant  ladies  of  gentle 
birth  and  considerable  means  "  founded  a  shortlived  convent, 
with  Sancrof t|  then  Dean  of  St  Paul's,  for  dinctor. 

Southejr'a  appeal  bad  weii^t,  and  betom  the  thirty  years 
had  paaed,  compawiott  ior  the  oeadB  of  the  dalituto  la  great 
dties,  and  the  imptdae  of  a  strong  Church  icvival,  aroused  a 
body  of  laymen,  among  whom  were  included  Ifr  Gladstone. 
Sir  T.  D.  Adand,  Mr  A.  J,  Ucrcsiord-Hope,  Locd  Lyttelton 


and  Ixxd  Joihn  Maanan  (dnfamaa),  to  aaiilluBa  wMA  1 
sisteriwods  to  the  Cbudi  of  Bnibwl-  Od  a«th  Maach  tB45 
the  Fark  VOfaige  Commuaity  waa  set  on  foot  in  Kegeot'a  Padi, 

London,  to  minister  to  the  poor  population  of  St  Pancraa.  Tha 
"  Rule  "  was  compiled  by  Dr  Puscy,  who  also  gave  spiritnal 

supervision.  In  the  (Crimean  War  the  superior  and  other  sisters 
went  out  as  nurses  with  Florence  Nightingale.  The  commur.ity 
afterwards  united  with  the  L)e\on[)ort  Sisters,  founded  by  Miss 
ScUon  in  1849,  and  together  they  form  what  is  known  as  Ascot 
Priory.  The  St  Thomas's  sisterhood  at  Oxford  commenced 
in  1847;  and  the  present  mother-superior  of  the  Holy  Trinity 
Convent  at  Oxford,  Marian  Hughes,  dedicated  herself  before 
witnesses  to  such  a  life  as  early  as  1841  (Liddon's  Life  of  Dr 
I'usey.  iii  ). 

Four  sisterhoods  stand  together  as  the  laivest:  those  of  Clcwer, 
Wantage,  Siiim.s  and  I-^i>t  (■rinstead;  and  the  work  of  the  first 
may  stand  as  a  specimen  of  that  of  others.  The  "  Ci)miiiiitni y  of 
St  John  the  Baptist  "  at  Clcwcr.  near  \\  iii'lMir.  ansM-  in  i  s^i;  thrfiu^h 
the  efforts  of  Mrs  Tennant  and  the  vicar,  afterwards  warden  of  the 
MCie^.  the  Rev.  T.  T.  Carter,  to  save  fallen  women.  L'nder  the  fint 
superior,  Harriet  MonKll,  the  numbers  grew  apace,  and  arc  now 
above  2<io.  Their  s^^rxircs  (n  vicicty  and  the  Church  include  6 
liiiUM-s  for  fallen  w  micn,  ~  nri ,!;an.>scs,  9  elementan,- and  high  schools 
and  rrilleijes,  5  hospitals,  mis.sion  work  In  13  iwrishfi  ami  viditing  in 
wver.il  *  Mi.irriiii  <|'rarter»  "  of  barracks.  Many  of  these  are  un- 
IKirtant  institutions,  and  their  lalmurs  extend  over  a  wide  area;  two 
of  the  Bcttlemenu  are  in  Itxlia  and  two  in  the  United  States.  A  list 
of  26  iiisterhoods  is  given  in  the  O^ial  Year-Booh  1^  Ike  C.E.  (t90O), 
to  which  may  Iw  added  10  institutions  of  deaconeiiM>«,  many  of  whom 
live  in  community  under  rule.  The  E^piscopal  Church  of  Scotland  has 
1  sisierhrxKls:  and  they  arc  found  also  at  Toronto,  "  Saint  John  the 
l)i\i[ie  ":  B.'isl.ane.  "  Sacred  .Advent  ( Irahanislow  11,  "  Resurrec- 
tion ";  Bloemfontein,  "St  .Michael  and  All  Angels";  Maritzburg, 
"  Saint  John  the  DKrina."  The  Yatr-Bcvk  (191 1)  of  the  Protestant 
Episcopal  Chuich  of  Amcfica  (Anglican)  mentiaBs  la  American  aiatcr^ 
hoods  and  9  daafiBnaai  bomea  and  tnuiing  cettqiM. 

PngtkJfy  an  An^ieaniiitieihooda  oiigtaatad  in  vm&a  of 
mercy ,  aiMi  this  fact  hignly  accoiuta  for  the  npidity  with  whtcb 
they  have  won  their  way  to  the  good  wiH  and  conndenee  of  tha 
Church.  Their  number  is  believed  to  cxcceil  jooo.  and  the  de- 
mand for  their  services  is  greater  than  the  supply.  Bishops 
are  often  their  visitors,  and  Church  Congresses,  Convocation 
an<l  LamlK'th  C'onferentes  have  given  them  encouragement  and 
regulation.  This  change  in  sytnpalhy,  again,  h:i-s  gained  a  hearing 
from  modern  historians,  who  lend  more  and  more  to  discredit  the 
wholesale  defamation  of  the  dissolution  period.  This  duurilable 
activity,  however,  distinguishes  the  modem  sister  fiom  the  Duna 
of  primitive  and  medieval  times,  who  wem  cknstered  and  con- 
templative, and  lefteitemal  works  todcaoooeiBes,ar  tolaywomen 
of  a  "  tmrd  order,"  or  to  the  freer  aodetica  like  the  B^ninea. 
St  Vincent  de  Paid  iaoonsideied  to  have  began  the  new  c«a  with 
hisinatittttionof  "Shtersof  Giarity'*in  1634.  Another  DMideni 
feature  is  the  fuller  recognition  of  family  tics:  Rule  29  of  the 
Clewcr  sisters  directs  that  "  the  sisters  sliall  have  free  intercourse 
with  relations,  who  may  visit  them  at  any  time."  But  in  tnosi 
essential  respects  modem  sistcrhcKxls  follow  the  ancieiu  iradiiions. 
They  devote  Ihem.sclves  to  the  celibate  life,  have  proi>env  in 
common,  and  obscr\e  a  common  rule  of  prayer,  fellowship 
and  work.  Government  is  by  a  sister  superior,  assisted  by  various 
officers.  The  warden  and  chapl.-iin  arc  clergy,  and  the  visitor 
is  commonly  a  bishop.  In  one  important  regard  there  has  been 
hesitation,  and  authorities  like  Dr  Litlledalc  and  Bishop  Grafton 
contend  strongly  for  the  primitive  ideal  of  the  convent  as  family, 
with  a  constitutional  govenaent,  at  against  the  fatter  and  widfr> 
spread  Jesuit  ideal  of  the  convent  as  regiment,  with  a  theoiy 
of  despotic  rule  and  absolute  obedience.  If  some  early  mistalua 
in  the  restoration  of  sisterhoods  were  due  to  this  exaggerated 
doctrine  of  obedience,  ".he  dcxlrine  i^.self  may  be  trusted  to 
disappear  among  a  ("hiin  h  and  i)ecjple  accustomed  to  free  institu- 
liotis  anil  [o  respect  for  individuality. 

.\i  IMORI I  lEs.  -T.  T.  Carter,  Memoir  of  Harriet  Monsrii  ]  !)r  F?  F. 
Litlleii.de,  Pa|H-r»  on  "Sisterhoods"  in  the  Monthly  Pa,  kfl  (July 
t874-Novembcr  1879):  Part.  Report  on  Convent,  and  Monas:.  Intt. 
(1870) i  Line  Edcnistein,  H^'emsn  tmitr  MmtuHtimj  Biahuti 
Graftoo.  VttaHM.  {J.  O.  N.) 

SISTOVA  (Bulg.  Svishtot),  the  capital  of  the  department 
of  Sistova,  Buigariik,  on  the  right  bank  of  the  Danube,  40  m.  W. 
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of  Jtmtdnk.  Fop.  (1906),  13400-  DctpMe  die  liMk  of  ndway 
camimmieatiaii,  md  tiw  migration  of  the  TurkM}  InliabitBiils 
after  the  Ruan-TWIrii  War  (1877-1878),  Siitavahaii  important 
commercial  ceotie,  csporting  wine  aad  gnfai  and  impoRing 

petroleum. 

Sistova  is  identified  with  the  Roman  colony  Novae  mentioned 
by  I'tolemy.  The  exact  site  appears  to  have  hcen  Staklcn,  to 
the  west  of  the  present  town,  which  has  grxhi:.!!;.  muviil  cist- 
ward  aince  the  16th  rentur>',  when  it  was  almost  destroyed  in 
the  Turkish  wars.  It  was  at  Sistova  that  the  peace  of  1700  was 
dgned,  by  which  the  .Au.strian-Turkish  boundaiy  WMdetermtncd. 
The  town  was  burned  in  iSio  by  the  RusiiaM;bttt  after  1820 
it  bcsm  to  levive,  and  the  inttoductioii  of  stcan  trafljc  on  the 
lower  Dwmbe  (1835)'  reatored  iu  prosperity.  The  Wabddui 
town  d  AteKandrta  was  founded  Iqr  fngitivefl  from  Sistova  fat 
1878. 

SISTRUK  (C'lr.  otiarpov,  Gcr^  Rappef),  an  ancient  Egyptian 
instrument  of  fK-rcussion  of  indefinite  musical  pitch,  a  Icind  of 
metal  rattle.  The  sistrum  consists  of  a  mctn!  fr.imr  in  ihc  sh;ipc 
of  an  egg.  fastened  to  a  handle,  freqnontly  surmountcil  li)-  a 
grotesque  head  or  by  a  fipun-  of  the  s.icTcd  liom  ss  m  khi  1  1  hi- 
frame  is  crossed  by  four  metal  horizontal  rmls  passing  through 
boles  large  enough  to  allow  them  to  rattle  when  the  sislrum  is 
shakCD,  the  rods  being  prevented  from  slipping  out  altogether 
by  fittle  metal  StOfM  in  the  shape  of  a  leaf;  sometimes  metal 
thus  are  threaded  over  the  rods  to  increase  the  jingling.  The 
riitnim  ii  pbyed  abn  by  bcatiiig  it  whh  a  metal  stick.  TMs 
andent  Inotnuuat  waa  eatoBrividy  uoed  by  (he  prieata  is  the 
temple  of  Us  to  attiaet  the  attenthm  of  worshippers  to  dUlineiit 
parts  of  the  ritual.  The  Egyptians  attributed  to  it,  as  well  as 
to  the  tambourine,  the  power  of  dispersing  and  terrifying  evil 
spirits  and  more  especially  the  Typhon.  Queen  Cleopatra' 
made  uw  of  a  large  number  of  sistra  at  the  battle  of  Actium 
(31  B.C.).  and  accor(lini:l>  the  instiUBKnt  waa  aatiiically  called 
Queen  Cleopatra's  war  trumpet.  (K.  S.) 

nsrraUS.  in  Greek  mythology,  son  of  Aeolus  and  Enarctc, 
and  king  of  Ephyra  (Corinth).  He  was  the  father  of  the  sea-god 
Glaucusand  (in  post -Homeric  kgend)  of  OdyMOUs.  He  was  said 
to  have  founded  the  Isthmian  games  hi  honour  of  MeUcertca, 
nime  iMdy  ha  fovmd  lying  on  the  ahore  of  the  Isthnms  of  Corinth 
(ApoilodonM  ii.  4).  Hie  pmnoted  navigaUon  and  commerce, 
hntwaaavarictousanddeeefthiL  FkomH^BBeroinnrds  Sisyphus 
was  famed  as  the  craftiest  of  men.  When  Death  came  to  fetch 
him,  Sis)-phus  put  him  Into  fetters,  so  that  no  one  died  till  Ares 
came  and  freed  Death,  and  fltUvcrod  Sisyphus  into  his  custody. 
But  Sisyphus  was  not  yet  .it  the  end  of  his  resources.  For  before 
he  died  he  told  hi';  wife  that  when  he  was  gone  she  was  not  to 
oflcr  the  usual  sacrifice  to  the  dead.  So  in  the  under  wdrld  he 
complained  that  his  wife  was  neglecting  her  duty,  and  he  ftcr- 
suaded  Hades  to  allow  him  to  go  back  to  the  upper  world  and 
expostulate  with  her.  But  when  he  got  back  to  Corinth  he 
positively  refused  to  return,  until  fordUy  carried  oB  by  Hermes 
(Bdwl.  on  Pindar,  Of.  i.  97).  In  the  under  world  Sisypbos  was 
ooBpdM  to  rail  a  big  alone  up  a  steep  hiU;  bat  before  it 
reached  the  top  of  the  hill  the  stone  always  rolled  down,  and 
Sisyphus  had  to  begin  aU  over  again  {Odyssey,  id.  593).  The 
reason  for  this  punishment  is  not  mentioned  in  Homer,  and  is 
obscure;  according  to  some,  he  had  revealed  the  designs  of  the 
gods  to  mortalsT  according  to  others,  he  was  in  the  habit  of 
attacking  and  murdering  travellers.  The  subject  was  a  common- 
place of  ancient  writers,  and  was  de(ticted  by  the  painter  Poly- 
gnotus  on  the  walls  of  the  Lesche  at  Delphi  ( I'a.i-^.i iiin^  x  jt). 
According  to  the  solar  theory,  Sisyphus  is  the  disk  of  the  sun  that 
liias  every  day  and  then  sinks  below  tlie  horizon.  Others  see  in 
him  a  personification  of  the  waves  rising  to  a  hdght  and  then 
suddenty  Mling,  or  of  the  treacherous  sea.  It  is  suggested  by 
Weieka  that  tlie  legend  iavrabolical  of  the  vain  struggle  of  man 
in  the  poiBuIt  of  knowiedge.  Hie  naeae  Slqrphns  b  generally 
eiplBined  as  a  reduplicated  form  of  eo^  the  very  wise  "); 
Gnqipe,  however,  thinks  it  may  be  connected  with  «rim  ("  a 

tVir^l.  Am.  vfii.  496:  Locaa  x.  <i3;  Ovid,  ^ai.  iL  13.  ii; 
Han  XIV.  $4. 
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goatVi  fkin-^,  tlie  reference  befaig  to  •  lalihdann  b 

goats' skins  were  used.  S.  Reinach  ( Jtmw afKMnli!C<|ii*,i9a4)iiada 

the  origin  of  the  story  in  a  picture,  in  vddch  SisyphoB  WUS  npi»> 

sented  tolling  a  huge  stone  up  .Xcrocorinthus,  symboBCSl  Of  tte 
labour  and  skill  involved  in  the  builrJinj;  ni  the  SsypheUtn. 
When  a  distinction  was  nn.ii.-  Iietsu.>en  tin  souls  in  the  under 
world,  Sisyphus  was  supptised  tu  ix-  tiilbni;  up  ibc  stone  per- 
petu.ill>'  ns  a  punishment  for  some  otfcni «  «  ommitted  OB  euthj 
and  various  reasons  were  invented  to  account  for  it. 

The  way  in  uhii  h  SisyphuH  cheatetl  Death  is  not  uninin  i)i  folk- 
tales. Thus  in  a  Venetian  story  the  ingenious  Beppo  lie»  up  Death 
in  a  bag  and  keeps  him  there  lor  eigheeen  montlM:  tfaaie  is  general 
rejoicing ;  nobody  diei,  and  the  doctors  aie  in  high  feather.  In  a 
SieiliaB  story  an  innkMper  corka  up  Death  in  a  bottle;  wi  nobody 
dies  for  years,  and  the  long  white  beaids  are  a  sight  to  see.  I  n  anotho' 
Sicilian  otnrv'  a  monk  kfefw  Death  in  hi*  pouch  for  fort)-  years 
fT.  F.  t  r.iru  .  Jliilu'.n  Popular  Tales,  lti*5).  The  German  ^);irallel  i» 
(•ambling  H.anM-l,  who  kept  Death  up  a  tree  for  seven  ycarm  during 
which  no  one  died  (Grimm,  HctuthM  TaUs).  The  Norse  jwrallM 
is  the  tale  of  the  Master  Smith  (E.  W.  Dasen^  Po^tiar  Tata  ^ram 
ihf  Sorse).  For  a  Lithuanian  parallel,  see  A.  Schleicher,  IMauueit 
.UrfrcAfB,  Sprirhxivrtf.  Ratsel  nnd  Lieder  (1857);  for  Slavonic 
■.ir.ill.  :,,  F  S.  Krauss.  Sa^en  und  Mdrchen  dtr  SOdtlaten,  H.  Noa 
\yi.  Kran;r'»  Pauianias,  iii.  p.  33:  O.  Gmppe,  CMs^ 

duuke  Mythologte  (1906),  ii.,  p.  loai,  note  3. 

8ITAPUR,  a  to^Ti  and  district  of  British  India  in  the  Ludtnow 
division  of  the  United  rrovinces.  The  town  b  on  the  rivtr 
Sarayan,  half-way  between  Luclmow  and  Shahjahanpur,  and  oa 
the  Lucknow-Bareiliy  railway,  55  m.  N.W.  fram  Lueknow. 
Pop.  (1901)  3»,557.  It  is  a  caatonmeat,  ganinBed  by  a  partion 
of  a  Britirii  M^aent.  It  has  a  considnabie  tiade^ptinidpaDy 

ingrain. 

The  District  of  SrrAPUR  has  an  ana  of  tijo  aq.  m.  It 

presents  the  appearance  of  a  vast  plain,  sloping  imperceptibly 
from  an  elevation  of  505  ft.  above  sea  le\cl  in  the  north-west  to 
■too  ft.  in  the  south-cast.  The  country  is  well-wooded  with 
numerous  groves,  and  well  cultivated,  except  in  those  parts 
where  the  soil  is  barren  and  cut  up  by  ravines.  It  is  intcrserted 
by  numerous  streams,  and  contains  many  shallow  ponds  and 
natural  reservoirs,  which  overflow  during  the  rains,  but  become 
dry  in  the  hot  season.  Except  in  the  eastern  portion,  which  lies 
in  the  doaba  bHween  the  Kewani  and  Chauka  and  the  Gogn 
and  Chauka  rfvers,  die  sell  is  as  a  rule  dry,  bat  even  this  moiBt 
tract  is  fntenpencd  with  patches  of  land  ooveicd  with  salfaM 
efflorescence  called  reJk.  The  principal  ifvers  are  the  Gogm, 
which  is  navigable  by  boats  of  large  tonnage  throughout  the  year, 
and  the  Chauka.  The  climate  is  considered  healthy,  and  the 
cantonments  a/  Sitapur  are  famous  for  the  low  mortality  of  the 
British  troops  stationed  there.  The  annual  rainfall  averages 
about  .^S  in. 

In  iQOt  the  imputation  was  1,175,473,  showing  an  increase  of 
g"„  in  the  decade.  The  principal  crops  are  wheat,  rice,  piilses, 
millets.  I>arley,  sugar-cane  and  poppy.  The  district  is  traversed 
by  the  Lucknow-Bareilly  section  of  the  Rohilkhand  and  Kumaon 
railway.  The  hutoiy  <rf  Sitapur  is  doady  aaaodated  with  that 
of  the  leat  of  Ondh.  Hie  &triet  figured  piondnently  in  tka 
Mutiny  of  i8s7,  lAia  the  native  troops  quatteied  in  the  canton* 
meats  fired  on  thdr  otteers,  many  of  whom  were  IdUed,  as  were 
also  several  military  and  dvU  officers,  with  their  faniiliBS,  in 
attempting  to  escape. 

Sec  Sitapur  District  GaaeUter  (.Mlahabad,  1905). 

SITKA  (formerly  New  .Archangel),  a  city  and  historically  the 
must  notable  settlement  of  Alaska,  on  the  W.  coast  of  Baranof 
Island,  in  Sitka  Sound,  in  lat.  57"  0.3'  N.  and  long.  135°  10'  W. 
(from  Greenwich),  and  aljout  too  m.  S.S.W.  of  Juneau.  Pop. 
!iK<,o^  iiOJ  (300  white  and  Ko,1  natives);  (rgio)  1039.  It  is 
Served  by  steamer  from  Seattle,  Washington;  there  is  cable 
connexion  with  the  United  Stotes,  and  a  six-day  mail  service 
from  Fhdfic  porta,  vk  Jonean.  The  dty  b  picttily  situated  on 
an  ishndHtudded  and  mountain-locked  liarhour,  with  a  back- 
ground of  fsrest  and  snow-€ap|>ed  mountain  cones;  fen  estinct 
volcano,  Xft  Edgccumbc  (3467  ft.),  on  Kruzof  Island,  b  a  con- 
spicuous landmark  in  the  bay.  Sitka's  mean  annual  tempera- 
ture is  2°  higher  than  that  of  Ottawa,  and  its  climate  is  more 
equable.   The  mean  annual  temperature  is  about  43°  F.;  the 
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monthly  means  range  from  33°  (January)  10  56°  (August),  and 
the  extreme  recorded  temperature  from  —4°  to  87°  F.  Two- 
tUrcb  of  tke  days  of  the  year  are  cloudy;  on  about  208  da)-:  in 
tbe  year  it  rains  or  saows;  the  normal  rainfall  is  88- 1  in.,  the 
extreme  recorded  lainfall  (in  1S86)  is  140-26  in.  The  city  in- 
cludes in  Americtn  settloiitDt  and  an  adjoining  Indian  villige. 
In  additioa  to  U.S.  ctvemawBt  buildiini  (naiiae  bMpital  and 
bamckst  iipfevltimil  Miwfirwwt  winlcss  tdc(nph 

itntioB  uid  magnetic  obicTvataijr),  then  are  tm  public  iciioob 
(one  for  whites  and  one  for  ThUnkets),  the  Sheldon  Jackson 
(ethnological)  Mtiseiun,  which  b  connected  with  the  Presbyterian 
Industrial  Training  School,  a  parochial  school  of  the  Orthodox 
Greek  (Russian)  Church,  a  Russi.in-Greek  Church,  buUt  in  1816, 
and  Si  PLter's-hy-thc-Sc.i,  a  Protestant  Episcopal  mission, 
built  in  i&QQ.  Sitka  is  tlie  sec  of  a  (Jrcek  Catholic  and  of  a 
Protestant  EpLs<_nfi;-.l  bishop.  In  its  early  lii^iiory  it  was  the 
leading  trarting  p<>M  01  Alaska,  .\ltcr  the  discoveries  of  gohi  in 
the  last  decade  of  the  iglh  century  it  wholly  lost  its  commercial 
primacy,  but  business  improved  after  the  discovery  of  gold  in 
1905  on  Chicagoff  Island,  about  50  m.  distant.  There  b  a  very 
•light  lumber  industry:  salmon  fisheries  are  of  greater  import- 
ance.  In  the  surrounding  region  there  are  gold  and  silver  mines. 

Old  Sitka  or  Fort  Archangel  Gabriel,  about  6  m.  from  the 
present  town,  was  founded  in  May  1799.  Hie  fort  waa  over- 
wbdaied  by  tte  lliliBltet*  in  i3oa,  but  wm  lecaptwed  by  tbe 
PimiiM  IB  Saptonber  ite4.  The  KttlciBeBt  ma  removed  at 
tM»  tine  by  Alexander  Baxanof  to  the  present  site.  Thereafter 
untfl  1867  It  was  the  chief  port  and  (succeeding  Kodiak)  the  seat 
of  mvemment  of  Russian  America;  it  is  still  the  headquarters 
of  the  Assistant  Orthodox  Greek  bishop  of  the  United  States. 
The  formal  transfer  of  .\laska  from  Russian  to  American  posses- 
sion took  place  at  Sitka  on  the  iSlh  oi  October  1867.  During 
the  next  ten  years  .\laska  was  governed  by  the  department  of 
war,  and  Sitka  was  an  army  post.  It  was  the  scat  of  govern- 
ment of  Alaska  until  igo6,  when  Juneau  became  the  capital. 

SITTINOBOURNE,  a  market  town  in  the  Favershara  parlia- 
mentaiy  division  of  Kent,  England,  on  a  navigable  creek  of  the 
Swale,  44}  m.  E.S.E.  of  London  by  the  South  Eastern  and 
Chatham  railway.  Pop.  of  urban  district  (1901)  8043.  It  con- 
sists principally  of  one  long  street  (tbe  Roman  Watling  Street) 
and  the  northem  suburb  of  Milton,  a  separate  urban  district 
(pop.  7086),  cdebratcd  for  ita  oyaten,  the  fiahay  of  which 
used  to  em^ay  a  htge  numbcrof  the  inhaUtanti.  Brick  and 
cement  toMumtt  an  hfectMit  lwhmiy»  mi  thwe  are  cam  tad 
paper  mills.  The  export  txade  in  flora  and  import  trade  in  coal 
i»  ooastdcrablc.  St  Michadli  dUMh,  originally  Eariy  EngUsh, 
underwent  extensive  restoration  In  1873.  .\n  earthwork  known 
as  Castle  Rough,  in  the  marshes  Ix  low  Milton,  was  probably  the 
work  of  Hasten  the  Dane  in  .Si>r,  an<l  liaylord  Castle,  a  mile 
distant,  occupies  the  site  of  one  said  to  have  been  built  in  op[X)si- 
tion  by  King  .-Vllrcd.  long  Castle  Ls  about  2  m.  E.  of  Sitting- 
bourne  It  consists  of  a  high  mound  surrounded  by  a  moat, 
and  is  said  to  have  Ixcn  erected  by  flengest.  Fragments  of 
masonry  exist  at>out  the  mound.  The  story  of  the  founding  of 
tbe  castle  resembles  that  connected  with  tlie  dty  of  Carthage. 
Vortigem  b  said  t»  hnwe  granted  Hengcst  as  much  lud  as  an 
OK-hide  could  encompass,  and  the  hide  being  cut  into  Stripe  the 
•Ite  of  Teng  Castle  was  accordingly  marked  out.  The  same 
tcadMOBAttadwatoTongCaatkinShrapahire.  Taditionalso 
mmtt,  aeeecdtaif  to  the  ceBtwy  chionider,  Geoffrey  of 
MonnioHth.  that  it  was  in  Toag  Caalle  that  Voctigm  met 
Rowena,  Hengest's  daughter,  and  became  so  enamoured  of  her 
as  to  resign  hb  kingdom  to  her  father.  In  the  time  of  Richard  II. 
Tong  Castle  belonged  to  Edmund  Mortimer,  earl  of  March. 

Siitinglwnme  iSayiunglmrKa,  SuiyngUmrn)  b  mentioned  in 
Saxon  documents  in  i}H<)  and  frequently  in  contemporary'  records 
of  the  13th  and  i4ih  centuries.  The  first  charter  was  not  ob- 
tained until  1573,  when  it  was  incorporated  by  Elizabeili  under 
the  title  of  a  "  guardian  and  free  tenants  "  of  the  town  ot  .Sit;it'.g- 
bourne.  A  weekly  market  was  granted,  two  fairs  yearly  at 
U  hiisunlide  and  Michaelmas,  and  many  other  privileges.  Thb 
charter  obtained  until  in  1^99  a  aeoond  one  incorporated  the 


town  by  the  name  of  "  mayor  and  jurats  "  and  rcgrantcd  the 
market  and  fairs  together  with  some  additional  privileges, 
among  others  that  of  returning  meoAets  to  peiUameBt,  wUdi, 
however,  was  never  exercised. 

SITTING  SVllU.  i837-iS9o),achief  and  medicine  man  of  the 
DakoU  Sioux,  was  bom  cm  WiUow  Creek  in  what  b  now  North 
Dakou  about  1837,  ton  of  a  dfcf  named  Jumping  BoU.  He 
gained  ^eat  inffiience  anoof  the  ncUen  and  vmaify  ywwg 
Indiana,  and  daring  the  (^vH  War  led  attadca  on  wfaite  lettle- 
ments  In  Iowa  and  Minnesota.  Though  he  had  pretended  to 
make  peace  in  18M,  from  1869  to  1876  he  frequently  attacked 
whites  or  Indians  friendly  to  whites.  His  refusal  to  rt  uini  to  the 
reservation  in  1876,  led  to  the  carnjiaign  in  whuh  Ctncral 
George  A.  Custer  (i/.r.)  and  his  cominand  were  mas.s;icred. 
Fearing  punLshineiU  for  his  participation  in  the  massatrc. 
Sitting  Bull  with  a  large  band  moved  over  into  Canada.  He 
returned  to  the  United  States  in  i.S.Hi.  and  after  1883  made  his 
home  at  the  Standing  Rock  .\gency.  Rumours  of  a  coming  Indian 
Messi,ih  who  should  sweep  away  the  whites,  and  Indian  dissatis- 
faction at  the  sale  of  their  lands,  created  such  great  unrest  in 
Dakota  in  1889-1890  that  it  was  determined  to  arrest  Sitting 
Bull  as  a  precaution.  He  was  surprised  and  captured  by  ladiaa 
police  and  soldicis  on  Grand  liver  on  the  I  jth  of  DcccmberiS^o^ 
and  was  killed  while  hb  coopanxms  were  attempting  to  reacne 


nVA.  in  Hmdn  mythology,  a  god  who  forms  tbe  supreme 
trinity  with  Brahma  and  Vishnu.  As  Brahma  b  the  creator 
and  Vbhnu  the  preserver,  so  Siva  is  the  destroyer.   His  name 

docs  not  occur  in  the  Vedas.  but  in  l.itir  Ilir.diLSir.  lie  is  an 
important  divinity.  Though  Siva's  ptrMJiial  aj>[H  arimi  e  is 
I  'k:... ribed  in  the  Pur.was,  it  is  in  tlie  form  of  ihi  liiiga 
;[>h.illiL  iniljlcni)  that  he  is  almttst  universal];.  wur.>.hipi>ed. 
Death  lieing  a  transition  to  a  new  form  o:  litV,  the  destroyer  is 
really  a  re-creator,  and  thus  Siva  is  styled  the  Bnghl  or  Happy 
Oni-.  He  is  exclusively  a  [x)st-Ve<lic  god,  though  he  has  been 
identified  by  the  Hindus  with  the  Rudra  of  the  Vedas,  and 
numerous  features  of  Siva's  character  and  history  arc  devdoped 
from  those  of  Rudra.  See  further  Bkahmanisu  and  Hinooism. 

SIVAGANGA,  a  town  of  British  India,  in  the  Madura  district 
of  Madras,  35  m.  £.  of  Madura.  Fqp.  (((lei)  gogj*  It 
the  residence  of  a  Jimu'wilai',  whnee  eetate  cow  1  area  ol  i<8o 
aq.  m.  and  ptft  a  penument  land  revcMie  al£90,ooe.  The 
■MCicewleit  hen  been  the  inbiect  of  prolonged  Btlgatioo. 

nVAJI  (l4»7-i68o),  founder  of  the  MahratU  power  in  India, 
was  bom  hi  May  1627  He  was  the  son  of  Shahji  Bhonsla,  a 
Mahratta  soldier  of  fortune  who  held  a  hiciV  under  the  Bijapur 
government.  From  an  early  age  he  e.xtelied  in  horsemanship 
and  the  use  of  wea|>ons,  and  regarded  liiniself  as  appointed  to 
free  the  Hindus  from  the  Mahommcdan  yoke  With  this  object 
he  formed  a  national  party  among  the  Hindus  of  the  Deccan,  and 
opposed  in  turn  the  v.vs-sal  power  of  Bijapur  and  the  imperial 
armies  of  the  Mogul  of  Delhi.  By  dint  of  (laying  ofif  his  enemies 
against  each  other  and  by  means  of  treachery,  assassination  and 
hard  fighting,  Srvaji  won  for  the  Mahraitas  practical  supremacy 
in  western  India.  In  1650  he  lured  Afzul  Khan,  the  Bijlipar 
general,  into  a  pcfMHal  conference,  and  killed  him  with  hiiOWB 
hand,  while  fab  men  attacked  and  routed  the  Byapur  amy. 
In  1666  he  visited  tbe  Mogal  empenr,  Antangnb.  at  DdhI, 
but  onhb  expressing  dbsatliiutkn  at  not  beiag  treated  with 
suHcfaaitdignlty,  be  was  placed  wider  amit.  Havittg  eteeted 
hb  escape  In  a  sweetmeat  basket,  he  raised  the  stimdaRl  of 
revolt,  assumed  the  title  of  raja,  and  the  prerogative  of  coining 
n>oney  in  hb  own  name.  But  whilst  at  the  height  of  his  power 
he  died  on  the  5th  of  .April  i68o  at  the  age  of  iiiiy-ihrcr. 
Sivaj'i  was  an  extraordinary  man,  showing  a  geidus  boifi  for  war 
and  for  peaceful  administration;  hut  he  .nhvays  preferred 
to  attain  his  ends  by  fraud  rallier  than  li>  force.  He  is  the 
national  hero  of  the  Mahrattas,  by  whom  he  is  regarded  alnMst  as 
a  deity. 

See  Cnnt  DiifT.  msif,ry  xf  the  ittluMa$  (l8ltf);KrisfaMeit 
Aaanta.  Lift  and  Explotis  of  Stmji  (1884);  and  M.  C.  Ranadlk  Jw 
t!f  Utt  Uantha  Pautr  (Bombay,  1900). 
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IIVAIt  one  of  the  lM|Mt  and  nott  impoit«Bt  vfltyetvof  Atk 
Waat,  lybf  betweta  jjt  $cf  and  41*  N.  and  35"  30'  and  jg'  E. 
It  b  rich  in  ndnetal  WM]th--iiIver,  lead,  copper,  iron,  manganese, 
arsenic,  alum,  salt  and  coal;  and  has  several  hot  and  cold  mineral 
springs,  and  large  forests  of  fir,  pine,  beech  and  oak.  Thcclimatc 
is  good,  ihe  average  elevation  of  the  provtnte  l)einfi  over  3500  ft., 
and  (he  soil  fertile.  Wheat  and  barley  are  largely  grown  on  the 
plateau,  and  in  the  lower  districts  there  are  extensive  fruit 
orchards  and  vineyards.  The  port  of  the  vnlayet  is  .Samsun 
(q.v  ),  whence  a  chausste  runs  through  Ama.sia,  Tokat,  and 
Sivas  to  Kharput;  but  Sivas  is  also  connected  by  road  with  the 
minor  Black  Sea  ports,  Unieh,  Ordu  and  Kerasund.  The  rates 
for  transport  arc,  however,  prohibitive.  Angora  is  the  nearest 
nilway  poijit. 

Sivas  (anc.  MttfUopoUiSeba^eia),  altitude  44M  ft.,  b  also 
the  ntBeof  thecUef  town  «f  the  vOayet  (and  of  ftMnjekof  the 
mm  muae).  It  b  aitnated  in  the  bioad  valley  of  the  Kizil 
Ifinak,  00  one  of  ite        bank  tribntaries,  the  Muidan  Su. 

Pop.  over  43,000,  fully  two-thirds  Muaaulman.  The  climate  is 
healthy  but  severe  in  winter.  Coarse  cotton  cloth  and  woollen 
socks  are  manufactured.  The  mtdrrsses  (colleges),  built  in  the 
13th  centur>'  by  the  Seljuk  sultans  of  Rum,  are  amongst  the 
finest  remains  nf  Moslem  art  in  .\sia  Minor,  In  one  of  them  is  the 
tombof  i!s  founder,  lz2  ud-din  Kai  Kius I.  (i ;n>-r iigl.  Near 
the  town  i-j  the  .\rnieiiian  monastery  of  the  Oobs.  in  which 
are  kept  the  throne  of  Scnekherim  and  other  relics.  There  are 
several  Armenian  ihurches  of  interest,  a  flourishing  .American 
mission  with  church  and  schools,  and  a  Jesuit  mission.  Under 
Diocletian  Sebasteia  became  the  capital  of  Armenia  Minor,  and 
in  the  7th  century  that  of  the  Sebasteia  Theme.  Justinian 
rebuilt  the  walls  and,  under  the  Byzantine  emperors,  it  was 
eeoond  only  to  Cacaaiea  in  siie  and  wealth.  In  lesz  Scnekherim, 
kiigof  theAmeiriiapraviiioeof  VaspuaaaB  01^),  ceded  his 
dooinfaMS  to  Basil  IL,  and  becaae  the  Byiutiiie  vioeioy  of 
Sebesteia  and  the  gqrnmndlng  eoontiy.  This  podtlon  was  held 
by  his  succeasois  until  the  town  fell  into  the  hands  of  the  Turko- 
mans after  the  defeat  of  Romanus  II.  by  the  Scljuks  {1071). 
.\ftcr  having  been  ruled  for  nearly  a  ( t  -lury  hy  "he  Danishmand 
amirs,  it  was  taken  (ii-i)  by  the  .'>e!;uk  sultan  of  Kum,  and 
in  I J24  was  rebuilt  by  Sultan  .Ma  cd  din  Kaikobad  I.  In  1400, 
when  raptured  by  Timur,  the  rily  is  said  to  h.ive  had  100,000 
inhabitants,  and  to  have  been  famous  for  its  woollen  slutTs. 
On  this  occasion  the  bravest  defenders  were  massacred,  and  4000 
Armenians  were  buried  alive.  Mahommed  the  "  Conqueror  " 
restored  the  citadel,  and  the  place  has  ever  since  been  an  import* 
ant  Ottoman  provincial  capital.  Early  in  the  19th  century, 
like  all  other  Ottoman  towns,  it  was  terrorized  by  janissaries, 
with  whom  Mahmud  II.  commissioned  the  great  Derc  Bey  of 
Yiuitkt,  Chapaa  Ogiu,  to  deal  in  sSt&  The  news  of  bis  drastic 
moBtm  pravolifld  a  daqgeeooa  net  ii  StavlMd,  whkh  postponed 
hgr  tone  yen*  th«  foal  tngcdir  of  tte  fniMuin.  From  1880 
to  M»  SlvM  teas  tlte  icsMnee  of  the  Britith  milituy  consul- 
general  for  Asia  Minor;  but  it  has  now  only  an  American  vice- 
comauiate.  Mechithar,  the  founder  of  the  Mechitharisis  (g.t.) 
aadoftbefamousmoaaitMy  at  Venice,  was  born  (1676)  at  Sivas 

{C.  \V.  \V.,  U.  G.  H.) 

SIVORI,  ERNESTO  CAMILLO  (1815-18^4),  Italian  violinist, 
was  bom  at  Genoa  on  the  25th  of  October  1S15,  and  was  taught 
by  Rcstano,  Paganini,  Costa  and  Dtlkfiiane.  His  talent  was 
extraordinarily  precocious.  From  1827  Sivori  began  the  career 
of  a  travelling  \'{rtuo3o,  which  lasted  almost  without  interruption 
until  1864.  He  played  Mendelssohn's  concerto  for  the  first  time 
in  England,  in  1846,  and  was  in  En^^d  again  in  the  sea.sons  of 
iSji  and  1864.  He  liveil  for  many  yean  in  Paris,  and  died  at 
Genoa  on  the  i8th  of  February  18^4. 

IIVRI-HIS8AR,  "  Pomted-Castle."  a  town  of  Asia  Minor,  in 
the  Angora  vilayet,  situated  8  n.  N.  of  the  site  of  Fessinus,  at 
thofeotof  Abltydouble-peahedfidfeof  ndt,  iddch  bean  the 
nifais  of  a  Byzantine  castle.  Itifea  lOad  and  conuneidal  centre, 
with  a  trade  in  opium  and  mohahr.  The  population  includes  a 
larie  Armenian  community.  The  town  occupies  the  site  of 
tadeat  JPatfa,  ie-f«uaded  and  moaned  Justtnianopolis  by  the 


empenir  Jwliniaa.  Itwaaoneof  theehdnoffameaeeeoBthe 
Byzantine  adtttaiy  road  across  Asia  Minor,  and  became  the  ddef 
city  of  Galathi  Salutaris  about  a.o.  700,  succeeding  to  the 
heritage  of  Pessinus,  whose  metrojiohlan  transferred  his  seat  to 
the  new  capital,  and  held  the  tuie  of  "  archbishop  of  I'essinus 
or  of  Justinianot)olis." 

SIWA,  an  oasis  in  the  Libyan  iJcscrt,  politically  part  of  Egjiit. 
It  is  also  kno.M>  as  the  oasis  of  /Vmrnon  or  Jupiter  Ammon; 
its  ancient  Kg\-ptian  name  was  Sckhet-am,  "  I'alm-land,"  The 
oa-sis  lies  about  350  m,  W.S.W.  of  Cairo,  its  chief  town,  also 
called  Siwa,  being  situated  in  29°  12'N,,  25''3o'E.  The  oaib 
is  some  6  m.  long  by  4  to  5  wide.  Ten  miles  north-east  is  the 
small  oasis  of  Zetun,  and  westward  of  Siwa  extends  for  socne 
50  m.  a  chain  of  little  oases.  The  population  of  Sfwapmpcr 
(1907  cewtM}«aa3M4.  Thcuhihabiuntaanof  Lilqna(Beriwr) 
Btocfc  and  have  a  language  of  their  own,  but  alw  speak  AiaUc 
The  oasis  is  atnady  Ibtile  and  ooaialns  aiMQr  thoosaods  of 
datcpakne.  Tiielowliof StwalsbidltoDtworadaaadreaenibke 
a  fortress.  The  houses  arc  frequently  built  on  aidn  i»tw^ 
the  streets,  which  are  narrow  and  irregular. 

The  oa.sis  is  famous  as  containing  the  oracle  temple  of  Ammon, 
which  was  already  famou.s  in  the  time  of  Herodotus,  and  was 
consulted  by  Alexander  the  Great.  The  remains  of  the  temple 
are  in  the  walled  village  of  Aghormi,  3  m.  E.  of  the  town  of  Siwa. 
I;  is  a  smaU  building,  with  inscriptions  dating  from  the  4th 
century  B.C.  The  oracle  fell  into  disrepute  during  the  Roman 
occupation  of  Egypt,  and  was  reported  dumb  by  Paus^nias, 
c.  A.D.  160.  Siwa  was  afterwards  used  as  a  place  of  banishment 
for  criminals  and  political  offenders.  After  the  Mahommedan 
conquest  of  Egypt  Siwa  became  independent  and  so  remained 
until  conquered  by  Mehcmet  Ali  in  i8jo.  It  is  now  goivemed 
by  its  own  sbcikfas  under  the  supervision  of  an  Egyptian  namiir 
responsible  to  the  mudir  of  Behtra. 

Siwm  Gontahis  many  leUcs  of  antiquity  besides  the  rahis  of 
the  temple  of  Ammon.  Near  that  temple  are  the  scanty  remains 
of  another  temple  of  the  same  century,  Umm  Beda,  w  iih  reliefs 
depicting  the  prince  of  the  oasis  making  offerings  10  Ammon. 
"lord  of  oraile.s."  A ;  Ji  bcl  M  iii  :■ ,  1  ni,  N'.K,  of  Siwa,  are  tombs 
of  IHoleniaic  and  Roman  i;ate;  10  m.  E.  of  Agbormi  is  a  well- 

preservcd  chaful,  uith  Roman  gnves;  at  KssT  Rumi  ii  a  Doric 

temple  of  the  Roman  prriiMl. 

The  oa:sis  lies  elose  to  the  Tripolitan  frontier  and  is  largely 
dominated  by  the  sect  of  the  Senus&i  {q.v.),  whose  headquarters 
WCTe  formerly  at  Jarabub,  80  m.  to  the  north-west.  The  Scnussi 
succesidully  prevented  various  explorers  penetrating  westward 
beyond  Siwa.  The  first  Euro|)can  to  reach  Siwa  since  Roman 
tiine  was  VV.  G.  Browne,  who  visited  the  oasis  in  1792.  He  ws 
fdlowed  in  1798  by  F.  Homcmann.  Both  these  travellers 
started  from  Cairo;  in  iSao  Genctal  H.  MinutoU  gained  the 
oasiB  from  the  Gulf  of  SeliiM.  In  1S69  Gerhard  Rohlfs  reached 
Siwa  via  Tifpoli,  and  sabaequinitly  the  mins  not 
by  Profeaiar  G.  Stdndorif.  After  the  occupation  of  Egypt  by 
the  British  steps  were  taken  to  enforce  the  authority  of  the 
government  in  Siwa,  where  order  proved  difTicult  to  maintain. 
There  were  serious  disturbanci-s  in  looo.  and  as  a  result  in  iqio 
a  telegraph  line  was  buiil  across  the  desert  from  Ale.xandria  to 
the  oasis. 

Sec  G,  SteindorlT,  Purch  die  Lihysc}ie  Wusle  tur  Amonsoase  (Biele- 
feld and  Leipzig,  icfo^)  ;  A.  Silva  White,  From  Sphinx  t»  Orteft 
(I.andoD  n.d.,  189U):  Murray's  Handiaok  for  Egyft  (nth  ed., 
London.  1907);  T.  B.  Hohler,  Report  on  the  Oasis  0}  5iVa  (Cairo. 
1900) :  alwi  the  works  of  the  eaiiier  travHlers  named.    (F.  R.  C  ) 

SIWALIK  HILL8,  a  name  given  to  the  foot-hills  of  the  Hima- 
layas in  Dehra  Dun  district  of  the  United  Prov'nces  of  India, 
and  in  Nahan  state  and  Hoshiaipur  district  of  the  Piujak 
The  range  nms parallel  with  the  Himalayan  ^cm  from  Haniwsr 
on  the  Gsages  to  the  bsnks  of  the  Bess,  with  a  length  of  aeo  m. 
and  an  average  width  of  le  m.  Hie  devatioD  varies  firom  aeoo 
to  3500  ft.  GeologicaDy  speaking  the  Siwaliks  belong  to  the 
tertiary  deposits  of  the  outer  Himalayas,  and  arechicfly  composed 
of  low  sandstone  and  conglomerate  hills,  the  solirliiu-il  and 
upheaved  detritus  of  the  great  range  in  their  rear  The  inter- 
medfete  vaOey  lying  between  the  outer  hills  and  the  Mnssooiie 
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■odOUiat  b  known  as  the  Dchra  Dun  (or  Ddua  v^ey)  and 
MBtaiat »  considerabk  Kiimiiitn  colony  «ad  aome  Britiah  tea- 
pbatm.  Tbe  principal  poMbtlttt  of  Mohan  by  whkh  the  min 
road  from  Saharanpur  to  Dehra  and  MuMoocie  taveim  the 
rang«.  The  SEwaHk  formation  (distinguished  for  iti extraordinary 
wciihh  of  palaconioloKit rurruiiiir  i  is  found  on  the  North-West 
Frontier  occupying  muth  thie  same  position  relatively  to  the 
Suliman  range  us  ii  doc-s  to  the  Himalayas,  Lt.  it  faccatlwpfadns 
and  becomes  the  outermost  wall  of  the  hills. 

SIWARD  (d.  loss),  ♦^■^rl  -Northumbria,  was  a  Dam-  hy  birth 
and  probably  rame  to  England  with  Canute.  He  became  carl 
of  Deira  after  the  death  of  Eadn-ulf  Cutel,  earl  of  Northumbria, 
about  1038,  and  carl  of  all  NorthumbriaaftermiudeiingEadwulf, 
carl  of  Bcrnicia,  in  1041.  He  supported  Edmutd  the  Confessor 
in  his  quanel  with  £ail  Godwioe  in  lost,  and  was  appointed 
tail  of  Huntinfdon  won  after  thb  date,  bi  to54Shraidbivaded 
Scotland  in  the  interests  of  his  kinsman  Makolin  Caniaaiei  and 
he  completely  routed  King  Macbeth  in  a  battle  in  which  his  son 
Osljcorn  was  killed.  Eurly  in  1055  the  earl  died  at  York.  Shake- 
speare introiiuces  Siwanl  and  his  son,  whom  he  talis  young 
Siward,  into  ihc  trageiiy  of  Mticbdh,  and  repri-cnts  the  old  man 
as  saying  when  he  heard  that  his  son's  wounds  were  in  front, 
"  Had  1  as  many  sons  as  1  !)ave  hair^.  1  would  not  wish  ihcm 
to  a  fairer  death."  Siward,  a  man  of  unusual  strength  and  size, 
is  said  to  have  risen  from  his  bed  at  the  approach  of  death,  and 
to  liave  died  dressed  in  all  his  armour.  He  built  a  minster  near 
York  which  be  dedicated  to  St  Olaf,  and  wfaen  he  was  bttlied; 
and  one  of  his  sons  was  Earl  WaJtheof. 

See  E.  A.  Freeman,  The  Norman  Conquest,  vols.  iL  and  iiL  (1871^ 
lH7(>l :  i«n(l  W.  K.  Skene,  Crllif  .Scoliand  (1876-1880). 

SIXTUS,  the  name  of  t'lve  ik)(k-s. 

SiXTUS  I.  CXysLus)  was  the  sixth  bishop  of  Rome  (r.  1 16-125) 
and  took  the  name  on  that  account.  Sixtus  II.,  successor  of 
Stephanus  I.  as  bidiop  of  Rome  In  157,  suflered  martyrdom 
under  Vakrian  on  the  6th  of  August  ss^-  ^  mtored  the 
refauions  with  the  African  and  Eastern  Churches  which  had 
been  broken  off  by  his  predecessor  on  the  question  of  heretical 
baptism.   Dionysius  succeeded  hitti, 

Sixtus  III.  w;u>  bishop  of  komc  from  the  31st  of  July 
4jj  ;o  the  lyth  of  .\ugu.st  .110.  I!<  fori-  his  elevation  to  the 
pontilicate  he  had  been  suspected  of  favouring  the  Pelagians, 
but  when  he  bec.xme  pope  he  disapix)inte<l  their  expecta- 
tions, and  repelled  their  atten\l>ls  to  enter  ag.iin  into  com- 
munion with  the  Church.  During  his  poniificatc  the  dispute 
was  settled  between  Cyril  of  .\lcxandria  and  Jolm  of  Antioch, 
who  had  been  at  variance  since  the  council  of  ^>hecus,  but  he 
hinuell  had  some  dUBcoltlea  with  Pradua  of  Consiantfawple 
with  regard  to  the  vicariate  of  Thesnhmica.  (L.  D.*) 

Sixnn  IV.  (Francesco  della  Rovcrc),  pope  from  the  gth 
of  August  1471  to  the  12th  of  August  1484.  \v:is  born  of  a 
poor  family  near  Savona  in  1414.  H>  <  nt.  r>'d  the  Franciscan 
order  at  an  early  age  and  studied  philosophy  and  theology 
at  the  universities  of  I'adua  an<l  Bologna.  He  speedily  aciiuired 
a  great  reputation  as  an  eloquent  preacher,  and,  after  filling 
the  ofTiccs  of  procurator  at  Rome  and  provincial  of  Liguria. 
he  w;is  cho.sen  general  of  his  order  in  1464.  Three  years  later 
he  was,  to  his  own  surprise,  made  cardinal-priest  of  St  Pietro  in 
Vincoli  by  Paul  II.,  whom  be  siKcocded  a»  pope.  Some  writers 
have  maintained  that  thb  sudden  eievalloii  «f  the  moit  leoent 
member  of  the  Sacred  CoOtge  was  due  to  bribeiy  in  the  ooocdsve, 
whibt  the  apofaigfau  of  Sixtus  afitrm  it  was  due  to  the  friend- 
ship of  the  powerful  and  upright  Cardinal  Bessarion.  and  cxpl.iin 
that  the  pope,  having  been  brought  up  in  a  mendicant  order, 
was  inexperienced  and  ilid  not  appreciate  the  libcr.ditv  of  his 
donations  after  his  election.  There  is  no  doubt  that  I  hi-  cvju  ndi- 
tures  of  his  pontificate  were  pnxligal.  Sixtus  s( ni  (  ardiiial 
Caraila  with  a  fleet  against  the  Turks,  but  the  expedition  was 
unsuccessful.  He  continued  to  condemn  the  Pragmatic  Sanction 
in  France,  and  denounced  especially  the  ordinance  of  Louis 
XI.  which  required  (8th  of  January  1475)  the  royal  placet  for 
the  publicatian  of  all  papal  decrees.  He  likewise  cootinticd 
his  pcedeccasor's  negotiations  with  the  Tsar  Ivan  III.  for  the 


reunion  of  the  Russian  Chtuxh  with  the  Roman  see  and  for 
support  against  the  Turks,  but  without  result.  He  was  visited 
in  1474  by  King  Christian  of  Denmark  and  Norway,  and  in  the 
following  year  (latb  of  June)  he  established  the  tinivcisiiy  of 
Copenhagen.  Status  aooo  ahandoned  his  miwaaal  poli^  in 
order  to  concentrate  attendon  no  BaHan  politics,  and  the 
admirable  energy  which  he  had  shown  at  first  was  clouded  by  the 
favours  which  he  now  heaped  upor.  unwort!!)  rcLitions.  Not 
content  with  enriching  them  by  gdls  and  iucialivc  offices,  he 
made  their  aggrandizement  the  principal  object  of  his  policy 
as  a  secular  prince.  Sixtus  was  cognisant  of  the  conspiracy  of 
the  Pazzi,  plotted  (1478)  by  his  nephew,  Cardinal  Kiario.  against 
Lorenzo  de'  Medici.  He  entered  into  a  fniitless  and  inglorious 
war  with  Florence,  which  kept  Italy  for  two  years  (1478-80)  in 
confusion.  He  next  incited  the  Venetians  to  attack  Ferrara,  and 
then,  after  liaving  ticcn  delivered  by  their  general,  Roberto 
Malatesta,  from  a  Nemolitan  invaaionT  be  turned  upoa  then 
and  evantuaUy  aisailad  tliem  for  refuting  to  deabt  bam  the 
hostilities  whfeil  he  had  Unactt  lllit%ated.  He  relied  on  the 
co-uperaUon  of  Lodovico  Sfom,  who  s|^>ecdily  forsook  him; 
and  vexation  at  having  peace  farted  iitK.111  him  by  ihc  princes 
and  cities  of  Italy  is  said  to  have  liailciitd  his  litath.  Several 
events  of  his  ponlihcate  are  noteworthy;  lie  granted  many 
privileges  to  the  mendicant  orders,  especially  to  the  Franciscans; 
he  endeavoured  to  supprt-ss  abuses  in  the  Spanish  InquisitiOB; 
he  took  measures  against  the  Waldcnses;  he  approved  (1475) 
tbeofhcc  of  the  Immaculate  Conception  for  the  8th  of  Decembier; 
in  1478  he  fonnaily  annulled  the  decrees  of  the  council  of  Con- 
Stance;  and  he  canonized  St  Bonavcntura  (14th  of  April  148a). 
The  moat  pniseworthy  side  of  his  pontificate  was  his  munificcace 
as  a  founder  or  restoeer  of  useful  InstitutfaMia,  and  a  patron  of 
letters  and  art.  He  estabMshcd  and  ridkly  endowed  the  first 
foundin  g  hospital,  built  and  npaiied  numerous  churches, 
constructed  the  Sistinc  Chapel  sad  the  Sistinc  Bridge,  improv  ed 
church  music  and  instituted  the  famous  Sistine  choir,  con.mis- 
sioned  paintings  on  the  largest  scale.  pijn>ioi!ed  men  of  learning, 
and,  alx)vc  all,  immortalized  himselt  as  the  second  founder 
of  the  N'atican  library.  This*-  preal  works.  howe\er,  were  not 
accomplished  without  grievous  taxat  ion.  Annates  were  increased 
and  simony  flourished.  Though  himself  pious,  of  Wff 
morality,  hospitable  to  a  fault,  and  so  exempt  from  avarice, 
says  hb  secretary  Conti,  that  he  couid  not  endure  the  sight 
of  mooqr,  it  was  Sixtus's  misfortune  to  have  had  no  aatiual 
outlet  for  Btiwg  affections  except  unworthy  idatives;  and  hia 
great  vim  wen  nepotism,  ambition  and  extntvagance.  He 
died  OB  the  isth  «f  August  14S4,  and  was  succeeded  by 
Innocent  Vm. 

See  L.  Plaster,  Histery^thi  Popes,  vol.  iv.,  trans,  bv  F.  I.  Antrobus 

(London,  l8c>8);  M.  Crcighton,  History  of  the  Papacy,  vol.  W. 
(l.ondon,  1901);  K.  Cregorovius,  Rome  in  the  Middle  Agrr.  vol.  vii., 
trans,  bv  Mr?  G.  W.  Hamilton  (London,  1900-1902);  Jacob  Bunrk- 
hardl,  Ceichuhlf  der  Renaissance  in  Italien  (4th  ed.,  u/04;;  J.  A. 
Symond.t,  Renaissance  in  Italy;  E.  Frants,  Sixtus  IV.  u.  die  Repubtik 
ftorens  (Regensbuig,  1880):  I.  Schlecht,  "Sixtus  IV.  u.  die  deut- 
M-hen  Dnieker  in  Rom,"  in  S.  Ehses,  FetUchrift  su  dfhunderijthriien 
JubilHum  des  Campo  Sanl»  (Freimng,  1897);  Am  den  Annalen- 
Renistern  der  PapsU  Buem  IV.,  Phtt  II.,  Pmi  IJ.  u.  Hixtus  IV., 
c<l.  by  K.  Hayn  (Colacne,  1896).  (C.  H.  Ha.) 

StxTOS  V.  (Feike  PeicttO,  pope  from  1585  to  tjpOt  was  bom 
at  Grottaraara,  In  Anoona,  00  the  i^th  of  December  >5si.  He 
was  reared  in  extreme  poverty;  hut  the  stony  of  hb  haviitg 
been  a  swineherd  In  his  youth  appcan  to  he  open  to  qtwMion. 
At  an  early  age  he  entered  a  Franciscan  monastery.  He  soon 
gave  e\n<lence  of  rare  ability  as  a  preacher  and  a  dialci tician. 
.\bout  155J  he  came  under  the  notice  of  Cardinal  C  arjii.  pro- 
tector of  his  order,  Ghislieri  (later  Pius  \'.)  and  CaratTa  1  later 
Paul  IV  ),  and  from  that  time  his  advancement  was  assured. 
He  was  M  I'.t  '<>  \  i  iii(c  as  inf|uisiior  general,  but  carried  matters 
with  a  high  hand,  became  embroiled  in  quarrels,  and  was  forced 
to  leave  (1560).  .After  a  brief  term  as  procurator  of  his  order,  he 
was  attached  to  the  Spanish  legation  headed  by  Buoncaropagno 
(later  Giegoiy  Xm.)  1565.  The  xiolent  dislike  he  conceived 
for  Buoocampagno  exerted  a  marked  influence  upon  his  sufaae- 
queatactfcms.  He  bunied  back  to  Rome  upon  the  aooesuon  of 
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Phs  v.,  wlw  imdB  Min  apOsMUc  ^rfcw  of  lib  order,  and,  later 
(>57o)>  cardinal.  During  the  pontificate  of  Gregory  XIII.  he 
lived  in  retirement,  occupied  with  the  care  of  his  villa  and  with 
his  studies,  one  of  the  fruits  of  which  was  an  edition  of  the  works 
of  Ambrose;  not  neglcftin)?,  htnvovir,  to  follow  the  ojurse  of 
affairs,  but  carefully  avoiding  every  <Hra.s;on  of  offonrc.  This 
discreetness  contributed  not  a  little  to  hi^  i!c<  tion  to  \hc  paj>acy 
on  the  34th  of  April  1585;  but  the  story  of  his  having  feigned 
decrepitude  in  the  Conclave,  in  order  to  win  votes,  is  a  pure 
{nvention.  One  of  the  things  that  commended  hLs  candidacy 
to  oertBia  cardinals  was  his  physical  vigour,  which  !>ecrncd  to 
praoiise  •  long  pontificate. 

The  tenibie  cxmditioB  in  which  Gngoiy  XUL  had  left  the 
eccWattical  lUtci  oaDed  for  pmnipt  ud  •tam  nmMrcs. 
Afiinat  thift  pnmlUng  tvHkmum  Sbtttt  praoeeded  with  an 
dnmt  feioGMMS  Mveiity,  which  only  extreme  neoenity  could 
fmtilf,  Hioaauids  of  brigands  were  brou^t  to  justice:  within 
s  dmit  time  tlie  cotintry  was  again  quiet  and  safe.  Sixtus  next 
Mt  to  work  to  repair  the  finances.  By  the  sale  of  offices,  the 
establishment  of  new  "  Monti "  and  by  levying  new  taxes,  he 
an.  uinula'cd  a  vast  surplus,  whirh  he  stored  op  .igainst  certain 
sptLirati  emergencies,  such  as  a  iruiadc  or  the  defence  of  the 
Holy  See.  .Sixtus  prided  himself  upoti  his  hoard,  but  the  method 
by  which  it  had  been  .im.a.s.scd  w.i.s  fin.mci.illy  unsound:  some  of 
the  taxes  proved  ruinous,  and  the  withdrawal  of  so  much  money 
from  circulation  could  not  fail  to  cause  distress.  Immense  sums, 
however,  were  spent  upon  puUic  works.  Sxtvs  aet  no  limit  to 
his  plans;  and  what  h<-  ai  hieved  in  Ms  short  pontificate  is 
almost  incredible;  thu  n  j  ttion  of  the  dome  of  St  Peter's; 
the  Ionia  of  Sixtus  in  the  Lueran;  the  chapel  of  the  Pracscpe 
in  Sta  Maria  Maggiore;  addilSons  or  nftaiis  to  the  Quirinal, 
Latoin  and  Vaticaa  pelacesi  the  eneUoa  of  four  obelisks, 
faidiidiag  that  In  tho  pia»  of  St  Peter's;  the  opening  of  six 
■trccts;  the  restoiatiM  «f  tbe  aquedoct  of  Severus  ("  .\cqua 
Fdice");  besides  nuracnras  roads  and  bridges,  an  attempt  to 
drain  the  Pontine  marshes,  and  the  encouragement  of  agriculture 
and  manufacture.  But  Sixtus  had  no  appreciation  of  antiquity: 
the  columns  of  Trajan  and  .\ntoninus  were  made  to  serve  as 
pcdcstal.s  for  I  ho  Htatuos  of  SS  Peter  and  Paul;  the  Minerva 
of  tlu-  C:ipi;ol  was  ronvcrted  into  "  Chn'stiar-.  Rorue";  the 
Septi/.iiiiiim  of  Sevi-ru>  v.as  demolished  for  its  building  materials, 

"I  hi  I.  r..i    u  system  of  the  churrh  owed  much  to  Sixtus. 

He  limited  the  College  of  Carilinals  to  seventy;  and  doubled  the 
number  of  the  congregations,  and  enlarged  their  functions, 
assigning  to  them  the  principal  rdle  in  the  transaction  of  business 
(1 588).  The  Jesuits  Sixtus  regarded  with  disfavour  and  suspicion. 
He  meditated  radical  changes  in  their  constitution,  but  death 
prevented  the  execution  of  his  purpose.  In  1 589  was  begun  a 
reviskm  of  the  Vulgate,  the  so-called  Ediiio  Sixtitu. 

In  hk  laiygr  political  idatibiiB  Siitn%  ataagdy  enough, 
ibowid  fafaflodf  viaiaBaiy  and  vacfllatiag.  He  entertained 
Cwtastic  ambHiona,  neb  as  tbe  aimWiilsfinB  of  the  Turks,  the 
conquest  of  Egypt,  the  tran^xtrtiog  of  the  Waly  Sepulchre  to 
Italy,  the  accession  of  his  nephew  to  the  throne  of  France.  The 

situation  in  which  he  found  hirr  sr'f  w.is  t  mbarrassing:  he  COUld 
not  countenance  the  desijjtij.  of  heritical  jiriiicc-s,  and  yet  he 
distrusted  Philip  II.  and  viewed  with  apprehcn.sion  any  extension 
of  his  power.  So,  while  he  cxcommunicatc<i  llcnry  of  Navarre, 
and  contributed  to  the  Lcaj^uc  and  the  .\rniada,  he  chafed  under 
his  forrer)  alliance  with  I'hilip,  and  l<x>ked  about  for  esc.ipc. 
Thr  virtorics  of  Hcnrj-  and  the  prospect  of  his  convcrsior,  to 
CalhuUcism  raised  Sixtus's  hopes,  and  in  com-?>i>ondiag  detrree 
determined  Philip  to  tighten  his  grip  upon  his  wavering  .illy. 
Tbe  pope's  negotiatiooa  with  Henry's  represenuiivc  e\'okcd  a 
bitter  and  mwiacing  protest  and  a  categorical  demand  for  the 
pccCannsnfls  of  praiidtea.  Siitns  took  icfuge  in  evaaioo,  and 
.  temporiasd  until  death  relieved  Idni  of  tiM  noDeasitjr  of  coming 
toadeciiion(37thof  August  isge). 

Sbtns  died  eaactated  by  his  own  snbjecU;  but  posterity  has 
recognised  in  Um  one  of  the  greatest  popes.  He  was  impulsive, 
obs^aate,  severe,  autocratic;  but  his  mind  was  open  to  large 
ideas,  and  he  thrvwUsiadf  into  his  uadertakiBgs  with  an  eaetgy 


and  determination  that  often  compelled  success.  Few  popes  can 
boast  of  greater  cnlcqiri.M'  i.ir  larger  .ichievcmcnts. 

Lives  of  Sixtus  are  numerous:  Cicarella's,  in  Platina.  Df  vilii 
ponlif.  Rom.,  is  by  a  contemporary  of  the  pope,  but  nevertheless 
o(  aUght  importance;  Lcti's  Vita  di  Sisto  V  (Amsterdam,  1 693. 
translated  into  EnelLih  by  Karneworth,  1779)  la  a  caricature,  full  01 
.-thsurd  tales,  uKerly  untrustworthy,  wantlitg  even  the  savingmeilt 
of  its'.e;  Ti-injK'sti's  Sloria  della  nta  e  gesle  di  Sisto  Quinlo  TRome, 
1754-17551  is  valuable  for  th<-  l.irKi'  It  riMkcs  of  the  onKinal 
sources,  but  lacks  perspective  and  is  warped  by  the  author's  blind 
admiration  for  his  subject;  Ceaarc's  VUa  di  Sislo  V  (Naples,  1755) 
is  but  an  abriclgmcnt  of  Tempcati.  Of  recent  works  the  best  are 
HObncr.  Sixte-QuinI,  &c.  (Paris,  1870,  trandatcd  into  English  by 
U.  E.  II.  Jcrnin8h.im,  London,  1871);  and  Capranica,  Paf>a  Sisto, 
sloria  dH  s.  X  VI  (Milan,  18S4).  Sec  also  Lor^ntz.  Sixtus  V.  u.  seine 
Zeit  (Mainz,  1852):  Dumefnil.  Ilisl.  de  Sixlf-Quint  (Paris,  1869. 
3nd  cd.);  Scgrctain.  StxU-Quint  et  Hmri  IV  (Paris,  1861.  strongly 
Ultramontane);  Ranke's  masterly  ix)rtra>'al,  Popet  (Eng.  trans., 
Austin),  i.  446  «q.,  ii.  205  sq.;  and  v.  Reuroont,  Gesch.  dtr  Stadl 
Rom,  iii.  2.  575  sq.,  733  sq.  Extended  biUiographir!)  nuxy  be 
found  in  Hcrzog-Hauck.  ReaieneyUapiditi  *.tl  "sbctus  V.";  and 
Cambridge  Mod.  Hist.  iii.  835  sq.  (T.  F.  C.) 

SIZAR,  one  of  a  class  of  students  at  a  college  of  Cambridge 
f.lniversily  .uid  at  Trinity  College,  Dublin,  who,  beiriK  persons  of 
limited  means,  .ire  received  for  lower  fees,  and  i»lHain  free 
comnioris,  lodgiiiRS  or  other  assistanie  towards  iheir  education 
during  their  terms  of  residence.  .\\  Oxford  there  was  formerly 
a  similar  clas.s,  known  .xs  'RaMeUrs  "  i  r  "  Hatlers,"  who 
originally  waited  on  the  Fellow  of  the  College  who  had  nominated 
them,  and  a  still  more  humble  class,  the  "servitors,"  who, 
perhaps,  answered  more  to  a  "  subsizar "  at  Cambridge.  The 
name  "  sizar  "  is  to  be  connccicxl  with  the  "  si«es  "  or  "  sizings" 
("  size"  being  a  shortened  form  of  "assize"),  that  is  the  specified 
portions  of  food  and  drink  iMied  at  a  fixed  price  from  the  bnttciy 
of  the  ooUege;  the  aiaar  waa  so  styled  etttier  because  aa  one  of 
his  former  dutisa  ba  had  to  fetch  the  "sista"  for  others,  or 
because  beobtahndUsown  tee.  The  menial  dutiaaofaiaan" 
at  Cambridge  have  long  become  obsolete. 

glZB^  a  general  term  for  bulk  or  quantity;  also  an  agglutinant 
consisting  of  undricd  glue.  The  two  words,  though  they  arc 
so  widely  separate  in  meaning,  arc  by  etymolopy  the  same. 
"Size"  (Lat.  assi<U-rf,  I0  sit  down  lol  is  a  sf:orteiied  form  of 
"assize,"  through  the  French  and  Italian  respectively.  The 
O.  Fr.  dfsis,  assise,  and  Eng.  "assize,"  meant  a  sitting  of  a 
deliberative  or  other  body;  hence  decree,  ordinance  oi  s-.:,h  a 
bofly.  s|x-cifically  of  such  its  regulated  weights,  measures,  priecs; 
thus  it  came  to  mean  a  standard  of  measure  price,  quantity  thus 
fixed,  .TJid  so  merely  quantity  or  measure,  in  which  sense  it 
remains  in  the  shortened  form  "  size."  In  the  sense  of  an  agglut- 
inant, "  size"  is  an  adaptation  of  Ital.  ma,  a  shortened  form  of 
assisa  {iM.  astidere),  ud  seems  to  have  meant  by  derivation 
' '  that  which  painters  use  to  make  the  colours  riK  well  or  suitably." 

SKA6BBHACK,  the  arm  of  the  North  Sea  which  gma  aooma 
to  the  Cattegst  and  ao  to  the  Baltic  It  is  about  140  ra.  long 
andrsbmad.  On  the  Danish  shores  iriiich  is  low  and  beset  irith 
sand-hanks,  the  strait  is  shallow.  Tomids  the  Steep  Norwegian 
coast  itadeepesi  port  is  found,  443  iathnms. 

For  the  currents,  lempersune  and  esUni^  of  the  water,  te,  see 

NoBTB  Saa. 

SKAOWAT  (a  native  name  said  to  mean  "  home  of  the  north 
wind  "), a  city  in  ^.E.  ,\iiiaka,  in  lat.  S9°  and  long.  135°  20' 

\V-,  at  the  mouth  of  the  river  Skiigw.iy.  on  an  indentation  of 
'I'uiya  Inlet,  a  branch  of  Chilkool  Inlet,  leading  out  of  Lynn 
Canal.  Top.  (igtoj  .'572.  It  is  the  seaward  terminus  of  the 
Yukon  &  White  Pass  railway,  by  which  goods  and  passengers 
reach  the  Klondike;  and  is  connected  with  Dawson  by  telegraph 
and  with  Seattle  by  cable,  and  with  Seattle,  San  Francisco  and 
other  Pacific  ports  by  steamers.  The  climate  is  comparatively 
dry  (annual  precipitation  about  21-75  between  1898  and 
1901  the  minimum  recorded  tempantur*  was  to'  (March), 
the  maiimum  9a'  (July),  wid  the  greatest  monthly  rsngw  iiT 
(Uarch).  Th««h  settled  somewhat  eariier,  Skagway  fint 
became  important  during  tbe  rush  in  1896  for  the  Klondike 
gold-ftclds,  for  which  it  is  the  most  convenient  entrance  by  the 
trsil  over  White  Psss,  the  knrar  of  the  two  paaaaa  to  the 
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headwaters  of  ibe  Yukon.  A  post -office  was  established  here  in 
NovemVHrr  1S07. 

SKARGA,  PIOTR  (1532-1612),  Polish  writtr  and  reformer, 
was  born  at  Grojec  near  Warsaw  in  15.? 2.  He  was  a  member 
of  the  noble  Pawenski  family,  but  his  p&cudonym  of  Skitrga 
(from  "  sk;irga"  a  "complaint"  or  "  ai  i  iis.nion"' )  spetdily 
supersetled  his  real  name.  Educated  at  (Irojcc  and  Cracow,  he 
began  life  as  a  tutor  to  the  family  of  Andrew  Tenczynski,  castellan 
of  Cracow,  and,  some  yean  kUer,  after  a  visit  to  Vienna,  took 
orders,  and  from  1563  WWattMClMd  to  the  cathedral  church  of 
Lcmberg.  His  oratory  was  so  successful  that  he  determined  to 
becamie  a  missionary -preacher  among  the  people,  in  order  the 
better  to  combit  the  social  and  poUtical  evils  of  tiic  <l«x.  By 
mqr  of  fmpantloB  In  ntudied  thmbigjr  in  Italy  from  1568  to 
1570,  and  fina^y  enterad  the  Sodety  of  Jesus.  On  Us  return  be 
pieacbed  successively  it  Pultusk,  Jaraslaw  and  Flock  under  the 
pomrful  protection  of  Queen  Anne  Jagielaniluu  During  a  sub- 
sequent mission  to  Lithuarua  he  converted  numerous  noble 
families,  including  the  ka<i/iwills,  .imi  held  fur  siimc  years  the 
rectorship  of  the  Jesuit  .\caclcmy  at  Wihia,  where  he  oonijKJSed 
his  Lives  of  Ike  Saints.  In  1584  he  was  transferred  to  the  new 
Jesuit  College  at  Cracow.  He  w.is  protertr<I  by  the  valiant 
Stephen  nithory,  nnti  the  first  act  of  the  ]i;ou>  Si,t;ibmuiKl  IIL. 
on  ascending  the  Polish  throne,  was  to  make  Skatga  his  court 
preacher,  an  office  he  held  for  twenty-four  years  ( 15.S.S-161 1). 
With  perfect  fearlessness  and  piercing  eloquence,  he  rebuked 
the  sloth,  the  avarice,  and  the  lawlessness  of  the  diets  which 
were  doing  their  best  to  make  government  in  Poland  impossible. 
Sometimes,  as  for  instance  during  the  insurrection  of  Zebrzy- 
domki,  Sk^wga  intervened  penonally  ia  politics,  and  on  the  side 
of  order  and  decency,  for  his  loyalty  to  the  crown  was  as  un- 
questionable as  h&  dcwothui  to  the  CkmA.  Wearied  oat  at 
kat,  he  begged  to  he  idieved  of  IM  office  of  preadier,  quitted 
the  court,  and  resided  for  the  last  few  months  of  hte  lif e  at 
Cmoow,  where  he  died  on  the  J7th  of  September  i6ia. 

The  meat  Important  of  hia  works  an:  lim  titbt  SaMi  (Mna, 
r579i         edition,  18B4):  Sermons  on  Sundayt  and  Salnir  Days 

ilst  ed.,  Cracow,  1595,  Latin  ed..  Cracow,  1691);  Sermons  preached 
tfttt  Ihe  Diet  ();ut  and  beM  etjition,  Cr.it  ow.  1904)  and  numerou* 
other  volumes  of  sermons,  some  of  which  have  already  run  through 
thirty  editions.  Of  less  imin.rtanrc  arc  his  wry  numerous  p<ilt  mic;il 
works,  though  hi»  faniou»  book  On  the  Unity  of  Ihe  Church  of  Cod 
Qat  edition,  Wilmt,  1577)  directed  agaiast  tw  diascntcfs,  csMEially 
the  Gieek  Orthodox  scBlsaaticih  wiM  always  have  an  hutorical 
intemt. 

See  Izydor  Dzicdussydd,  PMcr  5larfa  and  his  Anf.  H'ul.) 
(Qaeov,  i8ao-i8$iJ.  (R.  N.  BO 

nUT»  a  game  of  cuds,  mnch  played  kk  OHttial  and  northern 
Gsmaiiiy.  It  is  cencfa%  supposed  to  have  been  Itmted  about 
rSr?  by  an  advocate  of  the  name  «f  "fmpff  h  San^cnhurg. 
There  is,  however,  some  resaon  for  bcKeviog  that  the  game  is  of 
much  earlier  origin  and  was  played  by  the  Slav  inhabitants  of 
Saxe-Altenburg  long  before  that  date.  In  the  home  of  the  game 
of  skat  (Saxony  and  Thuringia)  the  old  German  single-ended 
cards  are  usually  employed,  while  in  north  and  south  (icrmany 
French  cards  arc  ordinarily  used.  The  Oerman  cards  are  thirty- 
two  in  number  and  of  four  suits, — ScMlfit  1  bells),  the  equivalent 
of  dianl■lnf^^;  Roth  (red),  hearts;  (!run  (Krecn),  spades;  and 
Eichd  (acorn),  clubs.  The  eight  cards  ol  each  suit  arc  the  seven, 
eight,  nine,  ten,  Weiacl  or  knave,  queen,  king,  ace.  This  arrange- 
ment denotes  at  onoe  the  value  of  the  single  cards,  each  following 
card  being  higher  in  value  than  the  preceding;  hearts  are 
higher  than  diamonds,  spades  than  hearts,  and  clubs  (the  highest 
caisnr)  takes  spades,  hearts  and  diamonds.  Again  8  takes  7, 
9  taksa  8  and  7;  but  the  knave  (called  ff^eMsil  or  UtHir)  Is  an 
caccpthm  (ace  below). 

The  ^me  is  played  by  three  persons;  where  four  play,  the 
dealer  ti^aoinrt  in  the  play  though  he  shMettai  th«  fiinatai(s 
and  losings  of  the  opponents  of  the  player.  The  cards  are  dealt 
from  right  to  left — or  las  skat  players  say)  in  the  direction 
the  coflcc-mlll  is  turned.  .After  the  card-^  have  been  shutTled 
and  cut,  the  dealer  first  deals  thn-c  cards  to  each  player,  then 
four  and  again  three,  laying  aside  two  cards  (the  skat).  Each 
player  has  now  ten  onda  in  Us  hand,  wUch  he  arrencea  la  suits. 


The  Wenzel  or  knaves  occupy  a  peculiar  position.  They  are 
not  rc^;.iTd<  d  :is  colour  cards,  but  arc  essentially  trump&and  take 
all  other  trum|>s.  The  player  sitting  to  the  left  of  the  dealer  is 
'hrsl  hand,"  and  if  he  himself  intends  to  make  a  game,  invites 
the  others  to  declare  theirs,  or  if  he  wishes  to  reserve  all  rights  to 
himst'lf,  simply  says  "  !<h  hin  -corn  "  -  "  I  have  the  lead, "  and 
then  his  next  neighbour  on  the  left  has  to  offer  a  game.  If  this 
neighbour  holds  such  cards  as  to  give  him  no  prospect  of  winning 
he  passes,  and  his  neighbour  to  the  left  has  the  right  to  ofler 
a  game.  If  he  in  his  twn  passes,  then  the  first  hand  is  at  liberty 
to  determine  the  game  or  declare  "  Ramsch  "  (see  below).  But 
if  the  first  neighix>ur  thinks  he  can  risk  a  game,  he  offers  one. 
If  thefinthandnacrvcsthisgBnw(^above"l  have  the  lead"), 
citlier  because  he  intcDds  to  play  h  hfanadtor  to  play  a  higher 
game^  the  aaomd  hand  nniat  go  higher  or  pass,  ie.  renounce  a 
game,  and  then  Us  neVbour  to  the  left  has  the  right  to  offer, 
and  if  he  again  passes  and  docs  not  offer  a  higher  game  than  that 
which  the  first  hand  intends  to  play,  the  latter  determines  the 
game  to  be  pl.iycd. 

1  he  usual  games  in  skat  are  the  following.  Kinii  the  ainiple 
colour  gantr,  which  is.  however,  iteldum  playeti  by  ukat  cnthlMiSSta. 
The  player  has  here  the  right  to  take  up  the  skat,  and  to  delcmiiM 
the  suit  of  the  game;  but  here  the  nilc  is  that  the  colour  must  not 
be  lower  in  value  than  that  of  the  >;aiiic  ultire<l,  though  it  may  be 
higher.  K<ir  iiinatico,  if  srwdes  arc  ofleretl,  the  player  cannot  lake 
heart.H  as  triinips,  tiini^^ii  lie  may  take  dubib  because  thqr  are 

higher  in  value  than  i^des. 

Next  to  the  colour  ganw  COHMS  **  toumf^"  the  player  turning  up 
one  of  the  skat  cards,  the  suit  of  which  becomes  trum|i«.  If  a  knave 
be  turned  up  the  ^>iayer  may  announce  "  grando."  Then  comes 
the  game  of  "  solo,  '  where  the  player  declares  which  suit  shall  be 
trumps,  and  the  skat  remains  iiitart.  The  highest  "  soId,"  still 
hi|;her  than  clubs,  is  "  grandn."  In  this  ^.xme  only  the  four  knaves 
are  trumps.  If  the  hand  playing  grando  thinks  he  can  make  all  the 
tricks,  be  declares  open  mxuio—Le.  itiows  his  hand.  If  ia  opea 
RBndo  a  single  trick  be  io«t,  the  player  loses  the  game.  If  one  ef 
ne  players  holds  such  canis  as  to  enable  him  to  force  his  opponents 
to  take  all  the  tricks,  he  can  declare  nulla  But  here  the  game  b 
lost  if  even  a  single  trick  falls  to  the  player.  In  nullo,  the  kn.ive* 
are  reganlt-d  as  colour,  i.e.  are  not  trumps..  Nullo  can  l>e  played 
open,  if  there  is  no  probability  of  the  plavcr  taking  a  siniztc  tnck. 
Simple  nullo  counta  higher  than  diamoM  solo;  open  nulTo  comes 
after  clubs  solo.  In  RamKh,  which  takes  place  when  none  of  the 
pla',ers  will  ^i^k  a  same,  c.irh  player  t.ikcs  (ax  in  whist)  all  the  tricks 
he  iLi  ikc^^  -liui  Duly  kii.nes  are  trumps — .ind  the  loser  is  he  who 
rnakeii  most  ))oints.  The  value  of  the  individual  cards  given  in 
figures  is  as  follows.  The  seven,  eight  and  nine  count  nothing,  the 
knave  counts  2,  the  queen  3,  king  4,  ten  10  and  ace  1 1  points.  This 
gives  the  value  of  the  whole  eame  as  120  points.  The  game  is  won 
if  the  player  gets  one  alKive  the  half  of  this  sum,  i.e.  61.  The  hand 
that  does  not  make  30  is  "  Schneider,"  that  is  "  cut,"  and  "  Schwarz  " 
(black)  if  he  docs  not  m.ikc  a  single  iHjin!. 

Skat  is  almost  invariably  played  lor  nuine>',  and  the  calculation 
is  made  thus.  Cvety  game  and  every  suit  ha\-c  a  set  value: — 

Colour  game    .    .    3,  4.  S  and  6,  according  to  the  suita. 

ToonA  .    .   .    .   5,  b,  7,  8  and  la  (the  bat  the  gxaado). 

Solo     .   .   .    .  9k  10,  II,  19  and  16  (gnado). 

TbefefigHrBBaielacnasedbythenumberof"  »ui<a^«f«f,"  Ssppose 
a  playern  dub  solo  hoMsall  four  knaves  and  the  ace  and  ten  of  dubs, 
he  has  a  game  with  6  matadorcs.  By  matadores  is  accordingly 
meant  an  unintermptcd  sequence,  r{.  from  the  knave  of  clubs  down 
to  the  seven  of  trumps.  If  the  plavor  has  then  all  four  knaves  and 
all  the  card*  of  the  trum)i  suit  in  his  hand  (or  in  tin-  »k.u ;.  he  luis  a 
game  with  1 1  matadorcs.  But  if  a  single  card  is  missini;  in  the  series, 
onl^  the  matadorcs  of  higher  value  tlun  the  mi^sini;  card  count.  If, 
for  instance,  the  kna\'e  of  hearts  is  missing,  the  ^in-.e  in  question  has 
only  3  matadores.  To  the  number  of  malacli>r(^  i..  addtfl  1  if  the 
game  is  sim|ily  won,  2  if  won  with  Schnfiiirr  ((  cu),  ami  4  if  the 
opponents  are  Schwarz  lilack).  Thus,  if  a  spade  solo  with  5  mata- 
dorcs is  won  with  S.:hnciLler,  the  winner  makes  5+3 X II  *  77  pointa 

SKATING  (Dutch  uhaats,  a  skate),  a  mode  of  progreasioa 
on  ice  with  the  aid  of  appliances  called  skates,  attached  to  tha 
sole  of  the  shoe  fay  stxqM,  dampa  or  acKwa.  The  earliest  font 
of  skate  that  we  know  is  that  of  the  bone"  nmnccs"  (stll 
preserved  hi  nnawanM)  worn  by  the  pilmitiwe  Nenemcn.  Tlieae 
were  bound  to  the  Coot  with  thongs.  The  None  sagas  speak 
with  pride  of  the  national  achievements  in  skating,  and  the  early 
devHopmcnl  of  the  art  was  due  principally  to  the  Norsemen, 
I  Swedes,  Danes,  Finns  anil  the  Dutch.    W'li.itevcr  its  origin  in 

I Great  Britain,  skating  was  certainly  a  comtnon  sport  in  England 
iB  <he  tath  eeBtmy,  aa  Is  promd  fagr  an  aid  tranalatfam  of 
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rit»5t«v«B'k  DmritHm^  Lmtmt,  palilUnd  b  iite^  fa  which 

the  followinK  words  occur: — 
"  When  the  ureat  fenne  or  moore  (which  watereth  the  waIN  i>\  (he 

ritie  on  the  .Ni>r.li  side)  is  frozen,  many  young  men  play  on  the  ycc 
.  .  .  ii-M)tTH.-  tvi;  li'iiji's  tn  ihi-ii"  lirilc  and  under  their  heclcs,  and 
5ho\'ine  thcninelves  with  ;i  Utile  picked  staffc  do  slide  as  swifthe  as  a 
l^rde  flycth  in  the  aire  or  an  arrow  out  o<  a  crosa-bow." 

At  what  period  the  use  of  metiil  runners  was  intiodooed  is 
unknown,  but  it  was  possibly  not  itinj;  iifur  the  intiodtiction 
into  northern  Europe,  in  the  ^xA  i:cr.[ur>  aiier  Christ,  of  the  art 
of  Aarkir.g  in  iron.  By  the  lime  of  Charles  II.  skating  had 
bccume  fiopular,  with  the  aristocracy  .xs  wi  ll  as  wi;h  the  people, 
as  is  proved  by  entries  in  the  diaries  of  Pcp\  ;>  and  Evelyn. 

Skating  docs  not  appear  to  have  been  knonn  in  America 
before  its  colonization  by  Europeans,  though  bone  iHdM  were 
med  to  a  limit  H  <-xi  i  nt  by  certain  Eskimo  tribes. 
.  Tliemodcn:  .k.1.1  :n  the  fjni)  of  a  steel  blade  mounted  upon 
•  wood  01  metal  ba&u.  in  the  old-fashioned  skate  the  wooden 
bve  WW  strapped  to  the  lxx)t  and  kept  firm  by  low  spikes  or 
I  that  eoteved  the  sUe.  The  next  step  in  devekipnient  was 


wUiitad  fagr  dkmps  to  fit  the  sole.  Hhm  we  wveni  vaiittte 
«C  chib  llfttw  still  popular.  They  hat  s  bnwd  blade  with 
■Hlhtly  cimcd  edge,  and  are  more  stiitable  br  fignw  statim  than 
for  speed.  The  best  skaters  now  use  skates  fixed  pennanently 

to  s(>c<-ial  skating-boots. 

As  in  ancient  times,  skating  is  most  practised  by  the  Scandi- 
navians, rinns,  Dulfh  and  British,  to  whom  in  m<i(ierii  days 
have  been  adilixl  the  Ciermajis,  Swiss,  .Auslrians,  aisd  especially 
the  C.iiiaiii;-.iis  ;tiid  .Xmericans.  All  ;hi-5«.-  nalion.-i  have  central 
organizations  which  control  skating,  the  British,  founded  in  1870, 
being  the  National  Skating  .\ssociatiun.  1  he  American,  foundeti 
in  1884,  is  also  called  the  National  Skating  AtMciatioa,  and 
generally  co-operates  with  the  CtlwHiai  ABMtMir  Skating 
Association,  founded  in  1888. 

Sp*.td  Skating. — Of  the  eaiUett  ikating  races  no  records  have 
been  kqit.  That  racing  was  *  papular  pastime  in  Holland  two 
oentniies  and  longer  ago  is  piovad  hy  the  numerous  paintings 
«{ the  tine  depictiiisnciiifMaBiei.  In  £ii|l«id  thaint  skating 
match  recorded  was  that  in  wUch  Youngs  of  Mepal  beat  Thomson 
of  Unmblingdon,  both  mn  ti  the  Fens,  in  the  year  1814.  The 
F«D  country  baa  Kemabiid  tlM  cUef  Engiisb  home  of  akadng, 
owing  to  the  abundance  of  io*  fa  tittt  diilrict,  and  most  British 
champions  have  been  Fensmen,  notaUy  the  Smarts  of  Wclncy. 
In  January  iS.y^  t  he  Sporling  Magazine  recorded  the  first  amateur 
match,  which  was  between  teams  of  six  gentlemen  from  March 
and  Chaltcrib,  Mr  Drake  of  Chattrri-.  rinis'r.iiiK  hrst.  In  the  same 
Vear  a  match  took  place  for  a  silver  bowl  on  [he  Maze  Lake, 
Hi n  fordshirc,  over  a  cduisc  5  lii.  lorig,  the  winner  In-ing  Mr 
BlcnJunsop.  Racing,  more  or  less  intcrmiUenl,  continued 
aBBually,  the  Fen  skaters  generally  triumphitig.  In  1854 
appeared  the  celebrated  William  ("  Turkey  ")  Smart,  who,  after 
defcalingLarmen  Register  m  that  yaar,  remained  champion  for 
more  than  a  decade.  His  nephew  Gco^  ("  Fish"  )  Smart  won 
thechampionthip  in  1978  and  held  it  until  1H89,  only  to  relinquish 
it  to  JUayoianfCc  brother  James.  The  fiiai  amateur  champktnahip 
of  KutaBd  waa  bdd  fa  iWo  at  HMdon,  and  WW  won  by  Mr  F. 
Naaaia,  a  Fen  diatar. 

Owfaig  to  the  great  area  of  Canndn  and  the  northora  United 
States,  and  the  long  and  COld  wiMar.  tb*  tfOtL  of  abating  is 
indulged  in  to  a  greater  extent  fa  North  America  than  anywhere 
else,  and  local  niatcl'.es  have  been  held  for  years  in  many  places. 
Owing  to  the  reputation  of  Charles  June,  who  was  considered 
to  be  the  iK-st  Amcrii..ui  :ikalcr  from  i8j8  for  n^any  years,  his 
pUce  of  residence,  .Newburgh,  .N.Y..  on  the  Hudson  river, 
became  the  headquarters  of  .Vmerican  six^ti  ska'.m^;.  I  his  city 
also  is  the  birthplace  of  the  Donoghue  iajiiil'. ,  who  m.-.y  lie  r.illed 
the  Smarts  of  America.  I  he  most  r>oted  mcmlx  rs  ui  this  family 
I  Mr  T. Donoghue  and  his  two  sons,  Tim  and  J.  F.  Donoghue, 
hiadi^  the  fastest  skater  in  the  world,  Joseph  Donoghue 
winning  every  event  ,  at  the  international  cbampionsfaip  meeting 
at  Amsterdam  in  ttgi.  Tbcic  is  practkally  no  praCgaifanal 


Skating  nodved  a  great  impetus  during  the  last  decade  of  the 
19th  oentttiy,  profiting  both  by  the  gjmring  devotion  of  atliletica 
and  by  incMBBMl  iadlitieB  of  oonmuaicatiaB,  wMdi  lad  to  fatow 
national  oooqietitions  and  the  institutions  of  skating  dubs  in 
Switaerlaad  and  daewhere,  especially  thoae  of  Davos,  St  Morita 
and  Grinddwald,  where  ice  is  available  every  winter.  Although 
skating  instruments  are  so  simple,  the  evolution  of  the  skate  has 
advanced  considerably,  contributing  to  markeyi  improvement  in 
the  skater's  skill.  In  spctd-skating  an  efxjch  w;is  marked,  first, 
h)-  the  almoit  universal  adoption  of  tlie  Norwegian  type  of  racing 
skate;  and,  s<>(-ondly,  by  the  ins-itiiiion  in  1892,  at  an  inter- 
national cx>ngress  held  in  ilolhiiui,  ui  lirinual  CBOCa  fW  Uw  daOp 
pionships  of  F.uropc  at^d  of  the  world. 

The  Norwegian  skate,  introduced  and  pcrfeclc-d  (1887-1904) 
by  Axel  Paulsen  and  Harald  Hagen,  is  constructed  with  a  view 
to  lightness,  strength,  and  diminution  of  friction.  The  blade, 
of  specially  hardened  steel,  is  set  in  a  hollow  horizontal  tube  of 
aluminium,  and  connected  by  similar  vertical  tubes  with  foot- 
plates  rivctod  to  a  doosty-fitUng  boot  with  tidn  Isatber  sole. 
It  ia  16-17I  fa.kngaiid|-a  milfaHlnatbid  (ic  •oi9-«|t  In.), 
the  avenge  anpk>yed  far  hard  In  bsfag-}  oun^  often  tUnacr 
towards  the  heel.  Thb  tUckneas  is  sultsile  fm  hard  ke,  but  for 
softer  ice  ^oTfjm.]a preferable.  The  blade  is  flat  on  the  ice 
throughout,  except  for  an  inch  in  front ;  this  flatness  distributes 
the  weight,  and  with  the  extreme  I'n m  ss  of  blade  reduosS 
friction  to  a  minimum.  The  edges  are  nnhi-aiixled  aud  sharp. 

The  -.Icater's  style  lias  l)een  modified.  The  IjIkIc,  when  planted 
on  the  ice  with  weight  upon  it,  describes  a  nearlv  ttraight  line,  the 
last  few  fast  oidy  carriag  ^i^Uiy  oittwatds  aa  the  skate  leaves  the 
ice.  Hence  the  .stroke  oltbe  iiesi  mcNlefn  skaters  Is  almost,  If  not 

entirely,  on  the  inside  edge,  a  gain  in  directness  and  speed,  the  outside 
eilge  lieinx  I'^l  '"f  curves  only.  The  length  of  siroKe  ha,*  tended  to 
diminish.  Contra-'^ted  with  the  12  iS  vari!»'  stroke  attributed  to  the 
old  English  champion,  W.  "Turkey  "  ^^ulrt.  which  was  partly  on 
the  outskle  edge,  the  modem  racing  stroke  rarely  exceeds  10yds.i  and 
in  usually  neater  6  or  7.  Particular  instancsa  vary  widi  comKliont 
of  ice,  &c.,  but  at  St  Petersburg,  in  1896.  Eden's  stroke  In  the  10,000 
metre  race  averaged  about  7)  yd.<i.,  that  of  P.  Oestlund  at  Davos,  in 
1900,  the  same  (fur  one  lap,  8  yd:*.).  J.  F.  Donoshue's  stride  in  1691 
was  computed  at  alK>ut  6  yds.  The  general  eflect  has  been  vastly 
ini  reased  >;:>ecd,  an<i  a  conjoint  causB  IS  ths  Stricter  tnining  URdSf' 
gone  belore  important  races. 

The  races  held  annually  since  1893-1893  for  the  champioMihips  of 
Europe  and  (rf  the  world,  under  the  auspices  of  the  International 
Skatinp  Union,  ha\c  a>iM-ml>led  repreMrntativcs  from  the  i^kating 
countries  of  Kurii|x.'  an:!  Ir  iir;  America. 

The  rarcs  are  four  in  number,  over  distances  of  500,  1500,  y>oa  and 
to,<x)o  tiietres,  and  to  obtain  the  title  of  champion  a  ukater  mui<t  win 
three  races  and  finish  in  the  fourth.  In  addition,  each  country,  when 
possible,  holds  its  own  championship  races. 

In  England  races  are  sfSH  skated,  with  rare  exceptions,  on  straight 
courses,  with  a  '■h.irp  turn  round  a  pfwt  or  kirrcl,  the  disf.-inre 
presi  riix'd  lur  .\  ~i  A  (  hampionships  being  ij  i>i.  with  three  turns. 
The  Continental  and  intcu-national  system  involves  a  course  with 
straight  sides  and  curved  ends  of  such  a  radius  that  no  slackening  of 
speed  is  necessary.  In  both  instances  the  competitors  race  two  at  a 
time  on  a  double  track,  and  the  time  test  is  usm.  Each  skater  must 
keep  hh  own  course,  to  prevent  either  from  using  the  other  as  pace- 
maker  or  wind-shield.  The  International  rcjtulafions  (Eirwelllauf- 
OniiiKitg)  pretcrilif  that,  if  a  single  trai  k  Ijc  usii!,  the  hindmost 
skater  must  keep  ai  a  niininiuin  di.s(ance  of  5  metres  from  the  other, 
on  pain  of  disqualification.  The  advantage  of  inner  curve  on  a 
Continental  course  is  given  alternately,  and  a  space  left  open  between 
dw  tmck.«  at  one  point  for  the  skaters  to  cross. 
_  The  curves!  are  skated  with  a  step-over-step  action,  and  the  direc- 
tion is  always  from  rijchl  to  left.  Ilcnre,  on  entering  the  curve  ihe 
right  foot  is  brought  acni-s  in  front  and  set  down  on  the  inside  cil|;c, 
the  left  passing  behind  on  the  outside  edge,  and  being  in  its  turn  set 
downoaaaoMskleedgeinbaa^  TkoatnalBcsthaBtonBasericaof 
tangents  to  the  curve,  and  are  little  shorter  than  in  the  straight. 
With  a  radius  of  25  and  .^o  metres,  as  at  Davos,  the  curves  can  be 
skated  with  safety  at  full  speed. 

The  following  are  the  anuteur  speed  records  at  the  principal 
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Name. 

Nationality. 

500  metre!{546  yds.) 
Ijooo    „     (1093  yds.) 
1,500     ,,     (1639  yds.) 
S.iXK)     „     (3  m.  18S  yds.; 
10,000    „     (6  m.  376  yds.) 
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»  i* 

2  22] 

«  37 1 
»7  5°l 

R.  Gundersen 
P.  Osilund 
I'.  Oestlund 
J.  Eden 
P.  Oestlund 

Norway 

llo'l'land 
Norway 
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The  feUowiog  timet  snd  dkuaoas  haam  tUto  btt&  raogidad  in 


turn.*. 

Num. 

too  yds .    .  . 
i  in>     >  , 
I  n.  ... 
im.  ... 
S  m.  ... 
loia.   .    .  . 

50  OL     .     .  . 
IMIP.  .     .  . 

9t 

2  3'' 
5  4i{ 
14  24 

31  III 
i  15  591 

7 "  m 

1.  S.  Jfriinson 

H.  P.  Mosher 

0.  Rudd 

0.  Rudd 

J.  S.  John V,  11 

I.  F.  Donoghuc 
J.  F.  Donoghuc 

See  contempoimiy  fccnrda  in  the  KM,  OHtaRc,  and  other  sponing 
journals,  as  well  as  the  annual  atmamcs;  A  BiMi«irofhy  oj  ^kaiing, 
by  F.  VV.  Fo»ter  (I.ondon,  1898):  Skalint,  in  the  Badminton 
Library  (1892 1 :  .Skating,  in  the  Oval  Series  (1897):"  Skating,"  aniclc 
ia  the  Encyclopaedia  of  Sport  (1899);  Skokng.  in  the  Isthmian 
Ltbniy  (1901) ;  SkaUnt,  by  W.  T.  Richardson  (New  York,  1903}. 

Fipve  Skating. — This  variety  of  sknting,  as  subjected  to 
definite  rules,  is  quite  modern,  baviiig  ori^nated  in  the  19th 
centnty,  thougii  tlie  cutting  of  figuces  on  the  ioe  was  Kgaided  a  3 
an  aecompliahinent  by  iksten  loog  befofc 

Although  the  "  F.dinburgh  Skating  Club,"  founded  in  1642, 
is  the  oldest  skatinR  orRani7..ition  in  Great  Britain,  the  "  Skating 
Club"  of  London-  f<irnu'i!  in  i.-.;o,  is  the  niiist  importiint,  .mil 
for  many  years  [iratLnaily  com  rolled  figure  sk.iting.  M.inyolhrr 
im[>ortaul  ligurc  hkuiing  clubs  now  exist  in  Great  Rriiain.  lor 
entrance  into  which  a  trriuin  standard  of  proficiency  is  <lcmandcd. 
Figure  skating  ch;u;ipioubhi[j5  arc  now  hcl<l  in  many  countries 
under  the  auspices  of  the  national  assotiations,  the  world's 
cliaBqMonship  meeting  being  held  by  the  Intcmatioaal  Skating 
Union.  In  England  great  impetus  has  been  ^ven  to  figure 
skating  by  the  multiplication  of  clubs  (e.g.  Wimbledon,  founded 
1870^  Thames  Valley,  Crystal  Palace,  fee.)  in  addition  to  the 
ocii^  "Skating  aab"  and  those  in  Switserland  already 
mentioned;  and  from  the  construction  of  numerous  artificial 
rinks,  such  as  at  Niagara  and  Prince's  Club  in  Tendon,  .15  well  as 
by  ihe  encouragement  afTordcti  by  '.hi-  N.ilioniil  Skating  AsiHoc  iii- 
tioii.  which  offers  isl,  2m\  and  .jrd  class  1):u1).tcs  (and  a  sjH-cial 
or  "  Uiari'.ond"  bad^e  for  figure  skating  1  for  figure  tes's  as  well 
as  for  speed;  in  iSg  j  the  As.sociatictn  founded  a  "  London 
Skating  Council,"'  while  in  1808  and  in  1002  it  held  the  figure 
skating  championship  of  the  world  in  London.  In  America 
comparatively  little  interest  is  shown  in  this  branch  of  the  sport . 

In  the  British  style  of  figure  skating,  which  is  not  recognized 
by  tlie  International  Skating  Union,  the  body  is  held  as  nearly 
as  pos^Ie  upright,  the  employed  kg  is  kept  straight,  the  un- 
employed leg  carried  behind,  the  amis  hang  loosely  at  tiie  sides, 
and  the  head  is  turned  in  the  direction  of  progress.  In  the  so- 
called  Anglo-Swiss  style,  affected  by  British  skaters  trained 
at  Davos  and  St  Moritz,  the  upright,  almost  rigid  position  is 
insisted  on,  even  the  unemployed  leg  being  held  straight.  Much 
more  latitude  is  allowed  by  the  Conlineiilal  schixd.  ihounh  no 
definite  rules  of  form  have  In-en  laid  down.  The  knee  of  the 
employed  leg  is  slightly  bcni.  and  the  unemployed  leg  is  in 
constant  action,  being  used  to  balance  the  body  during  tite 
necution  of  the  figures.  The  Continental  is  less  dilVicuU  in 
encution  than  the  British  style,  but  its  movements  arc  less 
graceful.  There  are,  of  course,  local  modifications,  the  strictest 
exponents  of  the  English  school  being  the  Davoi  and  St  Morits 
skaters,  wMIe  the  Continental  varies  from  the  complete  ahandam 
of  the  French  to  the  more  restrained  style  of  uw  Germans; 
Canadians  cultivate  also  grape-vines  and  other  two-footed  figures. 
Thecssential  fealurosare.  however,  identical.  Thus  Englishmen 
consider  of  secondary  importance  loops,  cross  cuts,  continuous 
and  hand-in-hand  skating,  though  such  figures  are  included  in 
the  ist  class  test  of  the  N.S.,\.,  and  devote  themselves  mainly 
to  "  combined  figures."  Combined  fig\ires  have  been  defined  as 
"  symmetrical  execution  of  a  fipnrc  fi\  uin-  or  more  pairs  of 
skaters."  Originally  known  as  ihi  ■  sk.u ing  club  figures." 
they  have  been  gradually  devclopecl,  and  in  iH<)i  delegates  from 
tkc  principal  clubs  established  a  regular  terminology.  The  ideal 
number  o(  akateis  for  a  combbed  figure  is  four,  tbou^  sixes  and 
dghts  am  teen,  one  being  cboaen  "  caller"  of  the  movement  to 


be  skated.  Various  sets  of  "  calk  "  are  arranged  at  the  discretion 
of  dilTcreni  clubs,  and  consist  ordinarily  of  "  turns "  and 
"  changes."  The  N.S..A.  offer  a  challenge  shield  for  an  annual 
competition  in  combined  figure  skating.  These  has,  bovewer, 
been  a  marked  tendency  towards  unifiicatioa  of  style,  diinngb 
Englishmen  adofttiag  CoBtfncntal  mrthodfc  loideNd  aJmont  ■ 
neeeHUyby  thedrcvmaoibedananf  ardndalflnkt.  In  1901 
the  Figure  Skating  Chib  waacitahlisliiid  far  this  puipoee.  and  iu 
members  attained  such  success  that  an  En^lsh  ikdy,  Mrs  Syers, 
pained  the  second  pl.icc  in  the  world's  chaiiijiionship  competition 
in  UKi:.  anil  wilh  her  husband  won  the  International  Pair 
Skatiiii;  ill  'Jial  year,  anr:  .ip.im  in  K<0-i;  and  in  1006  she  won 
the  ladies  amateur  chiim[)ionship  of  the  world,  established  in 
that  year. 

The  World's  Figure  Skating  Championship  was  won  in  1896 
by  riuhs,  .Austria;  1897,  G.  HUgcl,  Austria;  iS98,H.Gieiiander, 
Sweden;  1899  and  1900,  G.  Hiigel,  Austlbi;  1901,  1901,  1905, 
tgo4,  U.  Salcbow,  Sweden.  Tbe  oompetitioo  cootbts  of  t«o 
parts,  (a)  compulsory  figures,  (A)  freeakatkig,  thelatteraflor^ng 
scope  for  the  petfbnnance  of  dance  steps  and  brilliant  individual 
figures,  such  as  the  "  sitting  pirouette,"  and  the  "  star,"  consist- 
ing of  four  craeacs  (forward  rocker,  back  loop,  back  counter), 
invented  by  Uttt  Fugelmann  and  splendidly  rendered  fay 
Herr  Salchow. 

The  skates  used  {or  the  F^nsHsh  and  Continental  styles  arc  shorter 
than  those  used  for  speed-skating,  and  dittcr  in  radius,  ihoui^h  both 
arc  of  the  same  type,  t.«.  a  blade  fastened  to  the  boot  by  eolc-platcs, 
the  "  Mount  Charles  "  pattern  being  the  one  generally  adopted  by 
EnRlifhmen.  The  English  radius  is  7  ft.,  or  now  more  usually  6  ft.; 
the  foreign,  s\  or  even  5  ft.,  and  the  result  is  seen  in  the  larpcr  curves 
skated  on  the  former,  and  the  greater  pace  obtaine<l  owing  to  de- 
creased friction;  at  the  same  time,  the  diflicuUy  of  m,ikinK  a  tutu  is 
greater.  The  KnKli<>h  skate  has  gcncnilv  rieht-anglcd  edges  and 
wade  of  same  thickness  thra«||Mnt:,aeept  mtne  "  Dowler  "  variety, 
wbkh  is  t  hickcr  towards  the  extremities.  Tlie  fovrign  skate  h  mate- 
times  thicker  in  the  middle  than  at  the  ends. 

See  Skaiinf,  in  the  Badminton  Library  (1892);  Skaline,  in  the 
Oval  Series  (1807);  .1  5v(.Vmi  nf  Pigurt-Skating.  by  T.  Maxwell 
Witham  (5th  eri  ,  i.-vi;  ';  Or,  ikr  Outside  Edge,  by  G.  H.  Fowler 
(189T);  Combined  Ftture-Skattng,  by  George  Wood  (1899);  "  Skat- 
inR,'  in  the  £iM|elMasrfis  «f  SpoH  (i9Q9):  Uaniioek  of  Fititro' 
Skating,  by  G.  H.  DRiWn  (SpnntfBeld.  AUM.,  1900);  Letsolu  im 
Skating,  hy  G.  A.  Meagher  (1900):  rigKr».5AlMt*ig,  by  M.  S.  Monier- 
Willlams,  in  the  Isthmian  Library  (1901);  Ho%e  to  become  a  Skater, 
liv(,.  I).  Phillips,  in  S|3alding's  .Athletic  Library,  New  York.  Sec  also 
Roller-Skah.so. 

SKEAT.  WALTER  WIIXIAM  (1835-  ).  English  pbik>. 
logist,  was  born  in  London  on  the  list  of  November  1835,  and 
educated  at  King's  College,  Bi^mate  Granmiar  S^ool,  and 
Christ's  College,  Cambridge,  of  wiidi  be  became  a  feUotr  in 
July  186a  bt  1878  be  was  dected  Ellington  and  Boswonb 
Professor  of  Anglo-Saxon  at  Cambridge.  He  completed  Mitchell 
Krmble's  edition  of  the  \nj;lo  S.ixon  Gospels,  and  did  much 
other  work  liolh  in  Anglo-Saxon  and  in  Gothic,  but  is  perhaps 
most  generally  known  for  his  laliours  in  Miiic.li  l.n^dish,  and  for 
his  standard  editions  of  Chaucer  and  Pitrs  Plowman  (see  Lakg- 
t  .AND).  As  he  himself  generously  declared,  he  was  at  first  mainly 
guided  in  the  study  of  Chaucer  by  Henry  Bradshaw,  with  whom 
he  was  to  have  participated  in  the  edition  of  Chaucer  planned  in 
1870  by  the  Univeiaity  of  Oxford,  having  declined  in  Bradshaw's 
favour  an  ofer  of  the  editorship  made  to  himself.  Bradshaw's 
peneveranoe  was  not .  equal  to  his  genios,  and  the  scheme 
came  to  nothing  for  the  time,  but  was  cventtnOy  reramed 
and  carried  into  effect  hf  Skcat  in  an  edition  of  six  volumes 
(1S94),  a  supplementary  volume  of  Ckaucrrian  Pieces  being 
published  in  iSf;;.  He  also  issued  an  edition  of  Chuucer  in  one 
volume  for  general  readers,  and  a  separate  e<lition  of  his  Treatise 
on  the  Astrolabe,  with  a  learned  commentary.  His  edition  of 
Piers  Plou'iruin  in  three  parallel  texts  was  published  in  1886; 
and,  besides  the  Treatise  on  the  Astrolabe,  he  1  diti-ii  numerous 
books  for  the  Early  English  Text  Society,  including  the  Bruce 
of  John  Barbour,  the  romances  of  Havelock  the  Dane  and  WUtiam 
of  Palerne,  and  /Elfric's  Lives  of  the  Saints  (4  vols.).  For  the 
Scottish  Text  Society  he  edited  The  Kingis  Quair,  usually 
ascribed  to  James  L  of  Soothind,  and  he  published  an  edltioa 
Ci  vols.,  1871)  of  Chatterton,  with  an  btvestigMioo  «t  the  aovieea 
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of  the  ob5<^ile*c  words  employed  by  him.  In  pure  phflolog>' 
Skeat's  priiKi}>:il  achievement  is  his  Etymological  English 
Dictionary  (4  parts,  1S70  i^-'^-" ;  rev.  and  enlarged,  iQXo),  the  most 
important  of  all  his  works,  wtiit  h  must  be  considered  in  connexion 
wilh  the  numerous  publiialinns  of  the  Knnli^.li  I)i;i]<-<-t  Society, 
IB  all  of  which,  even  when  uol  editcxi  by  himself,  he  hud  a  hand 
as  the  founder  of  the  society  and  afterwards  its  president. 

His  other  works  include:  Specimens  of  Rnffisk  from  1 394  to  ISQ7 
(1871):  Sjxitmem  oj  Early  Engliih  from  I2qH  to  ijo.1  (i>^72),  in 
conjunction  with  R.  Morris:  PrincipUs  of  Engfish  Etymology  (2 
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UUPFmUTON,  m  WILLIAH  (c.  i465-i53S)>  Itnd  deputy 
ol  bdud,  bdonr^  to  a  Leicestershire  family  and  was  sheriff 
of  Leicestershire  and  Warwickshire  r  niii  r  Ilenrv-  VIT.  He  w.is 
master  of  the  nrdniince  and  a  mcml>er  of  parliament  rUiring  the 
IiIlvi  <i:  Ili.riry  MIL,  and  in  ij^o  w\is  .ippoinli'd  ili-puty  in 
Ireland  for  Henry's  son,  the  duke  ol  Rit  hmond,  thir  M<)niinal 
lord  lieutenant  of  that  country.  Ilr  cr<jsscnl  ovi-r  in  August 
i8>9,  but  his  power  was  so  circumscribed  by  instructions  from 
Ifauy  that  the  head  of  the  Fitzgeralds,  G«nld,  gth  earl  of 
Kfldu^  ud  not  Skeflington,  was  the  real  governor  of  Ireland. 
Thu  State  of  affairs  lasted  for  three  years  and  then  in  1532  the 
deputy  vai  ncalled.  In  iS34,KllduebeiiigtniiiiKmuiEnglaiid 
and  hk  WB  Thomu,  iftovwds  the  lOth  eul,  being  in  revolt, 
Skeffington  was  again  appointed  deputy.  After  some  delay 
he  landed  at  Dublin  in  October  1 534  and  marched  at  once  to 
relieve  Drophcfli,  but  further  proftrcss  in  the  work  of  crushing 
the  rebellion  \v:ls  seriously  delayed  by  his  illness.  However,  in 
the  spring  of  I  he  was  again  in  the  ik-Ki.  He  took  Maynootb, 
the  heavy  artillery  used  by  him  on  this  occasion  earning  for  him 
ilts  surname  of  "the  k'^'i"'^''  ''•  he  forced  S'^me  of  Kildarc's 
allies  10  make  peace  and  he  captured  Dungarvan.  He  died  on 
the  iiAt  <il  l>ecenil>er  1535. 

SKEGNESS,  a  seaside  resort  in  the  S.  Undsey,  or  Homcastic 
parliamentar}'  di\'i5ion  of  Lincolnshire,  England;  131  m.  X. 
by  £.  from  London  by  the  Great  Northern  iaU«ay<  Fop- 
utbu  diiulct  (1901)  at40.  Since  1873,  when  tailmy  connerion 
■IS  ghren  with  Fiiaby  eo  the  fhimA/f  hnncih  Kne,  the  place 
has  undergone  a  complete  tnaflfemation,  and  now  poaieises 
good  I'.uti  Is  and  A  pier.  There  arc  broad,  firm  sands,  on  which 
account  Skegness  is  much  visited.  On  bank  holidays  and 
similar  occasion^^  thousands  of  excursionists  lome  from  the 
manufacturing  towns  within  reach.  It  is  s-aid  that  a  former 
Skegness,  an  imj>ortanl  haven,  was  obliterated  by  the  encroach- 
ments of  the  sea;  Lelaiid,  writing  in  the  middle  uf  tlie  i6th 
century,  statea  that  proofs  of  this  were  then  extant. 

SKUiETON.  In  most  animala,  and  indeed  in  plants,  the 
shape  could  not  l)e  maintained  witliDat  a  thickening  and  harden- 
ing of  certain  parts  to  form  a  support  for  the  whole.  These 
Itavdened  parts  are  called  the  ikdeton  (Gr.  m^Xes  I  diy), 
because  tbiy  dry  19  and  rendn  after  the  rest  of  the  body  has 
disappeared.  In  mhnals  the  skeleton  b  usually,  and  in  higher 
animals  always,  rendered  more  rigid  and  permanent  by  the 
deposit  in  it  of  lime  salts,  thus  leading  to  the  formation  of  bone. 
Sometimes,  <is  in  most  of  the  lower  or  invertebrate  animals, 
the  skeleton  is  on  the  surfiice  and  thus  .iris  as  a  pro(er!ion  as 
well  as  a  framework.  This  is  known  .is  an  rxi  TkrSrlitti.  In  the 
higher  or  vertebrate  animals  there  is  an  internal  or  ttuioskcJcton 
and  the  excvskeleton  is  cither  greatly  inodihe<l  or  (iiiupi>ear8. 

The  following  descriptive  account  is  divided  into  (i)  axial,  or 
skckton  of  the  trunk,  (2)  appendicular  or  skeleton  of  the  limbs, 
(3)  skull,  (4)  visceral  skeleton,  or  those  parts  which  originally 
form  the  gill  supports  of  water  breathing  vertebrates,  (s)  the 
e«»skel«oni  wfaidi  is  oonsideied  nndcr  the  heeding  Sun  and 
ExossBLBioii.  These  divbiona,  although  they  seem  logical, 
cannot  in  practice  be  strictly  adhered  to,  especially  in  the  case 
of  the  visceral  skeleton,  because  doing  so  would  involve,  among 
o'.her  things,  seiiaratin^;  the  description  of  the  upper  jaw  from 
that  of  the  rest  of  the  skull,   but  the  microscopical  structure  of 

boae  see  Comctrnt  Tiasiwk 


The  axial  skeleton,  from  a  strictly  scientific  point  of  view, 

should  comprise  a  aood  deal  of  the  skuU  as  v/eU  as  the  q>inal 
column,  ribs  and  breast  bone,  but,  as  the  skull  ; ;  )  is  dealt  with 
in  a  separate  article,  the  three  latter  structures  .ilone  are  dealt 
with  here. 

The  Spine,  Spi.nai.  or  Vertebral  Colcmn,  chine  or  backLnne  in 
tiian  consists  of  a  number  of  superimposed  boines  which  are  ti  itiied 
vertebrae,  because  they  can  move  or  turn  somewhat  on  Splat 
each  other.  It  lies  in  the  middle  of  the  Kirk  of  ihe  n«>rk 
and  trunk:  has  the  cranium  at  its  summit;  the  ribs  at  its  sides, 
which  in  'In  ir  (urn  siii<j)<>rt  the  iip[.K'r  limbs;  whiUt  the  pelvis,  with 
ihe  Id'ai  r  lun'i-,  >  j<jint<il  to  its  luwer  cnil-  The  ^pine  consists  in  an 
adult  of  twen:y-.->ix  bl)ne^,  in  a  younu  child  of  thiny-three,  certain 
of  the  bortes  in  the  spine  of  the  child 
becoming  ankvloscd  or  blended  with 
each  uther  in  the  adult.  These  blended 
bones  lose  their  mobility  and  are  called 
false  vcnebrae;  whilst  those  which 
ret.iin  their  mobility  are  the  true  verte- 
brae. The  tjoncs  of  the  i^ne  are 
arranged  in  groups,  whidi  are  named 
from  their  position — vertebrae  of  the 
neck  or  cervical;  of  the  chest,  thoracic, 
formerly  allied  dorvil ;  of  the  loins, 
lumbar;  of  the  pelvis,  sacral;  and  of 
the  tail,  coccygeal  or  c^uidal;  anil  the 
number  of  vertebrae  in  each  group  may 
be  expresaed  in  a  formula.  In  man  the 
formula  is  as  folbws: — CTThuLiStCoc« 
«33  bones,  as  seen  hi  the  child ;  but  the 
five  sacral  vertebrae  fine  together  into  a 
single  l>on<.' — the  Mcriim — and  the  four 
ciM^eyncil  into  the  sinjtlc  c(x:i  \  \.  I  li  nee 
the  sacrutu  and  cotcvx  uf  the  adult  are 
the  false,  whilst  the  lumbar,  dorsal  and 
cervical  are  the  true  vertebrae. 

The  \x'rtebcae  an  irrcgubrly-shaped 
bones,  but  an  ■  nilc  have  certain 
ch.ir.ieters  in  common.  Eiich  possesses 
a  Ixxly  and  an  arch,  which  enclose  a 
ring,  with  l  erl.iiti  prix  e»s<'-s  .mil  n<itehes. 
The  body,  nr  cee.truni,  is  a  shurt 
cylinder,  which  by  its  upper  and  lower 
surface*  is  connected  by  means  of  fibro- 
cartilage  with  the  bodies  of  the  \'erte- 
brac  iramedUtely  above  and  below.  The 
coll«  tive  aeries  of  vertebral  bodies  forma 
the  great  column  of  the  spine.  The 
arih,  al.vi  cjllrd  neural  .ireh,  because 
it  encloses  the  spinal  marrow  or  nervous 
axis,  springs  fnsiB  tile  hack  of  the  cen- 
trum, and  oooaiits  of  two  symmetrical 
halves  united  behind  in  the  middle  line. 
Each  half  has  an  anterior  part  or  pedicle, 
and  a  ixistrrior  ]»an  or  lamina.  The 
rings  collectively  farm  the  spinal  canal. 
The  processes  usually  stpring  from  the 
arch.  The  spinous  procesB  projects 
backwaid  from  the  junctioa  of  the  two  ,  ,  .  „^ 
laminae,  and  the , collective  series  of  The  meso-steimim. 
these  prpocsscs  gives  to  the  entire  Xs  The  xiphiatcnuim. 
column  the  spiny  character  from  whirh  Xhe  dotted  " 
\us  arisen  the  term  spine,  applied  to  it.  represents  the 
The  transverse  processes  project  out-  apine< 
ward,  one  from  each  side  of  the  arch. 
The  anicular  processes  project,  two  upward  and  two  downward, 
and  arc  for  connecting  adiacent  vertebrae  together.  The  notches, 
situated  on  the  upper  ana  lower  borders  of  the  pedicles,  form  in 
the  anieuUited  spine  the  intervertebral  foramina  through  which  the 
nerxcs  pa.is  out  of  the  spinal  caruil. 

I'he  vcnebrae  in  each  group  have  characters  which  specially  dis- 
tinguish them.  In  man  and  all  mamntals,  with  few  exceptions, 
whatever  be  the  length  of  the  neck,  the  cervical  vertebrae  cerrlaU 
are  seVSA  ta  nWUlllf  1  in  man  the  body  of  a  cervical  rtftatim, 
vertebra  is  eompantiwly  sm.ill,  and  its  upper  surface 
is  transwrsely  concave;  tin-  .inh  has  long  and  obliquely  sloping 
Vltninae;  the  rin^  is  larKe  and  trian>;ular;  the  spine  is  short,  bifto, 
and  horizontal:  the  transvers»'  iirori  ^s  rmisiat.s  <if  twolsirs  of  bone, 
the  anterior  springing  froni  the  >ii:e  of  the  boih  ,  the  posterior  from 
the  arch,  and  uniting  externally  to  cllclo^4■  a  foramen  (vcrtcbrarteruil) 
through  which,  as  a  rule,  the  vertebral  artery  passes:  the  articular 
proi-es.s«>^  .ire  flat  and  oblique,  and  the  upper  pair  of  notches  are 
ileeixr  than  the  lower.  The  first,  second  and  seventh  cervical 
vertebrae  hav.-  characters  which  specially  distinguish  them.  The 
first,  or  altof,  has  no  body  or  spine :  its  ring  is  very  large,  and  on 
esch  ride  of  the  ling  is  a  thick  mass  of  booe,  the  kktumau,  by 
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which  it  aniriiLitC!*  with  the  occipital  bone  abr)v<-  anri  the  st-concl 
vertebra  U-low,  The  second  vertebra,  axis,  i  r  Vc'tt  ''"j  dtnlala, 
has  its  body  surmounted  by  a  thick,  tooth-likc  odontoid  procviis, 
^  »  n«Mded  M  the  body  of  the  odu  djaptawad  fn»  its  proper 
I  and  fund  with  the  uie.,  ThkprooeM forma  >  pivot  nund 
jiad  head  OMve  in  turning  the  head  from  one  side 
large,  thick  and  deeply  bihd.  The 
seventh,  callctl  Verubra  promtnem, 
i^t  ili^tinKulihi'd  l:iy  il^  li)n>;  pniaiuurU 
spine,  which  is  not  bifid,  und  by  the 
amaU  aiaa  of  the  foramrn  at  the  root 
of  the  ttanavene  praceas.  In  tlie 
human  spine  the  distinguishine  char- 
acter o(  all  the  cervical  vertebrae  is 
the  foranun  at  the  nxit  of  the  trms- 
versc  pri.x  t  :i^. 

'flu-  thoracic  vertebrae,  formerly 
called  dorsal,  are  twelve  i.i  number 
in  the  human  spine.  They 
are  intermediate  in  Mze 
and  position  to  the  ccr\'iral 
and  lumbar  vertebrae,  anil  :ifv  .ill 
lli■.;ill^ui^hed  by  having  Dm-  or  t«o 
smooth  surf.ites  on  each  side  of  the 
body  for  articulation  with  the  head 
of  one  or  two  ribs.  The  arch  is  short 
and  with  imbricated  laminae;  the 
ring  is  neatly  ciriular;  the  spine  is 
<jbhque,  elongated  and  baysmet- 
shapeiJ;  the  tran-.vir-,<  prinis^is  are 
directed  back  and  out.  not  bifiil.  and 
*lth  an  articular  surface  in  front  for 
the  tubercle  of  a  rib;  and  the  articular 
processes  are  flat  and  nearly  vertical. 
Tlie  iirst,  twelfth,  clc^-cnth.  tenth  and 
sometime*  the  ninth,  thoraclr  verte- 
brae arc  distinguished  fri)iii  ilie  ri'^t. 
The  lir-,t  is  in  sha|)<'  like  ;!ie  M  Venth 
cervical,  but  has  no  foramen  at  the 
root  of  the  traiisversi-  proios,  and 
has  two  articular  facet?  on  each  sitle 
of  the  body;  the  ninth  has  sometimes 
onlv  one  f.met  M  the  -.iile  of  the 
b'"iv;  the  tenth.  c1everit!i,  and 
Hn  ff!li  h.ivi'  invariably  only  a  sinpie 
fa.  i  t  cin  the  irie  of  the  bixly.  but  the 
eleventh  and  twelfth  have  stunted 
transverse  processes,  and  the  twelfth 
h.is  its  Um'er  articular  processes 
shaped  like  those  of  a  lumbar  verte  bra. 

The  lumbar  vertebrae  in  man  are 
five  in  number.    Thes  are  the  lowe^t 
of  the  true  vertebnu',  .-ind 
r.'SSS^  «he  largest,  ej.|K-.iallv 

in  the  renlrum.  1  he  arch 
has  shfMt  and  dtHj)  laminae;  the 
ring  is  triangular;  the  spine  is  mas- 
sive and  h.atehet-sha[xxl ;  the  trans- 
verse prrK'e>s<*s  .ire  long  ,ind  ixinled; 
the  articular  are  thick  and  strimg, 
the  superior  pair  concave,  the  inferior 
convex,  and  the  inferior  notches,  .is 
in  the  thoracic  yeTtei>rae,  are  de^  ix  r 
than  the  superior.  In  the  Uirii''.ir 
vertebrae  and  in  the  lower  thor  u  ;i 
an  accessor>'  pnMes.i  projects  from 
the  l»ase  of  each  tran^vrw  prof  its, 
and  a  mammillary  tulwrcic  from  each 
superior  articular  prixm.  The  fifth 
lumbar  vertebra  has  its  body  much 
deeper  in  front  than  behind  and  its 
spine  is  less  massive. 

The  sacrum  is  comp<i«ef!  of  five 
Origlnaily  separate  vertibrae  \\\-*<\ 
_  into  a  single  Ixjue.  It  forms 

tiM  Upper  aad  back  wall  of 
tin  pdvb,  i>  tnanp^  in  form,  and 
|ioiat«iei  two  wrface*.  two  borders, 
a  baae.  and  an  a^ex.  The  anterior 
or  pelvic  surface  is  concave,  and  is 
marked  by  four  transverse  line-^,  whi(  h  indicate  its  ori,;;Ti  il 
subdi\'ision  into  five  bones,  and  by  four  pairs  of  foramina. 
thtt>i^  which  ata  tnaiaahlcd  the  anterior  aaoal  nerves.  Its 
poMenor  surface  ia  eaomgc;  la  the  ndddle  line  are  fonr  spines, 
because  in  the  last  sacnl  vertebra  the  spinal  canal  i*  not  chMcd 
behind.  On  each  «ide  of  these  are  two  rows  of  tuberdea,  the 
inner  of  whit  h  are  the  conjoine*!  articular  and  mammillar>'  processes, 
the  outer  lb<-  tr  ui  vn  pn Tes^-*  of  the  originally  di-tinct  vertebrae. 
Between  these  rows  four  pairs  of  foramina  are  found  _iransmiitin_j 
tiw  poalcfior  aacial  narvaa  ffoni  tlie  aaoal  canalt 
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through  the  bone  from  base  to  near  the  apex,  and  forms  the  lower 
end  ot  the  spinal  canal.  Uy  it.-,  l)order.>  the  siicruni  !••  .oi irul,Hi-d 
with  the  haunch-buneat — by  its  base  with  the  last  lumbar  vertebra, 
by  its  apex  with  the  ooocyx.  The  human  sacrum  b  broader  ia 
proportion  to  ita  length  than  in  other  ntammaU;  this  mat  breadth 
give.s  .wlidity  to  the  lower  part  of  the  spine,  and.  coajaaad  with  the 
sin.-  of  the  lateral  articular  surf.ices,  it  pcrmttsa  more  perfect  junctiim 
with  the  haunch-boncs.  and  is  correlated  with  the  erect  po^ition. 
Owin^;  to  the  need  in  woman  lor  a  wide  petvi>,  ihe  siurum  is  broader 
than  m  man.  li-'or  details  see  A.  M.  I'aierson,  "  The  Human  Sac- 
rum." Sci.  Tnuu.  R.  Dublin  Soe.  vol.  v.  scr.  2.) 

The  coccyx  consisu  oa  four  or  five  vertebrae  in  the  human  spine 
thoiicb  tbe  Last  one  is  sometime*  suporeaaed.  It  is  the  rudimentary 
tail,  but  instead  of  projecting  back,  as  in  mamniaU  cam 
Ki  iu  r.dU  .  ii  curved  forward,  and  is  not  visilile  externally,  K«ir«» 
III  .irr.iMi;ement  which  is  alw  found  in  the  anthropoid  apes  and  in 
llolTmann's  sloth.  Not  onlj'  is  the  tail  itself  rudtmentar)'  in  nuin, 
but  the  vertebrae  of  whkh  it  ia  compoetd  ai«  email,  and  reptrsent 
merely  the  bodies  and  trantvene  proceaaee  of  the  tnia  vertebrae. 
As  there  are  no  arches,  the  ring  is  not  formed,  and  the  aoinal  canal 
does  not  extend,  therefore,  be^'ond  the  founh  piece  of  the  aacrmn. 
The  fir-t  i  iK.<  vi;eal  vertebra,  m  addition  to  a  body,  posfe^ses  two 
processc-^  jr  t-i  r:-.5,  which  are  the  superior  articular  prm  cs-<  ~ 

The  human  spine  is  more  uniform  in  length  in  per8on»  of  the  same 
race  than  might  be  supposed  from  the  individual  differences  in 
stature,  the  variation  in  the  height  of  the  body  in  adults  being  due 
chicflv  to  differences  in  the  ten^h  of  the  lower  limbs.  The  average 
length  of  the  spine  is  38  in. ;  its  widest  part  is  at  the  faOK  of  the 
sacrum,  from  which  it  t.ipors  down  to  the  tip  of  the  coccyx.  It 
diminishes  also  in  breadth  from  the  l>a~<-  of  the  Mtrum  upwards  to 
the  resion  of  the  neck.  Owing  to  the  iirojection  of  the  spines  lnhind 
and  the  transverse  proces.-<es  on  eai  h  side,  it  prest'nts  .ui  iirn.;ular 
outline  on  those  aspects;  but  in  front  it  is  more  uniftrrinly  rounded, 
owing  to  tbe^cnnvex  fam  of  the  antero-lateral  surfaces  of  the  I 
of  its  rBBpectivo  vertebnte.  In  its  general  contour  two  serieaoft 
may  be  seen,  an  antero-posterior  and  a  lateral.  The  aniero-pisterior 
is  the  more  important.  In  the  infant  at  the  time  of  birtli  tne  s;i,  ro- 
ctxcygcal  part  of  the  spine  is  concave  forward,  but  the  rest  of  the 
spine,  except  a  slight  forward  roni^vity  in  the  series  of  thoracic 
vertebrae,  is  almost  straight.  When  the  infant  begins  to  sit  up  in 
the  arms  of  its  nurse,  a  convexity  forward  in  the  region  of  the  neck 
appears,  and  subsequently,  as  the  child  learns  to  walk,  a  convexity 
forward  in  the  region  of  trie  loins.  Hence  in  the  adult  spine  a  series 
of  cnnvexo-concave  cur\-es  arc  foun<l.  which  are  alternate  and 
mutually  dependent,  and  are  associated  with  the  erect  attitude  of 
man.  A  lateral  curve,  roiuix  to  the  right.  <ipf>osite  the  third, 
fourth,  and  fifth  thoracic  vertebrae,  with  compensatory  curve 
con\'cx  to  the  left  immediately  aliove  and  below,  is  due  apparently 
to  the  much  greater  use  of  the  musi  les  of  the  right  arm  over  those 
of  the  left,  drawing  the  spine  in  that  region  somewhat  to  the  right. 
In  disease  of  the  spine  its  natural  ,  urvatures  arc  much  ini  leaM-d. 
and  the  deformity  known  as  humpl^ai  k  is  produced.  As  the  spine 
forms  the  central  part  of  the  a.vial  skeleton,  it  acts  as  a  column  to 
sup!»rt  not  only  the  weight  of  the  UxJy,  but  of  all  that  can  be 
carried  on  the  heaii,  back  aad  in  the  upper  Hmbs :  by  its  transvtfaa 
and  spinous  proresaea  it  aeivea  also  to  give  attachment  to  numerooa 
muscles,  ana  the  transverse  processes  of  its  ihorai  ir  \i  n<  l  r.ie  are 
also  for  articulation  with  the  ribs. 

The  Thorax.  I'tCTi  s.  or  t'liEsT  is  a  cavity  or  enclosure  the  walls 
of  which  are  in  p;>rt  formed  of  bone  and  cartilage.    Its  skeleton 
consists  of  the  sternum  in  front,  the  twelve  thoracic 
vertebrae  bellilld,  and  the  twelve  ribs,  with  their  corrc- 
sponiling  cartilages,  on  each  side. 

Tin-  strmum  nr  bre.ivt  Ivmi-  i-.  .in  i  longnted  bone  which  iacKaeS 
(J- 'WiTixard  and  fnrw.ird  :n  :he  ^ri  in:  \\  of  the  chest.  It  coniialnof 
three  (larts — an  up|R-r.  c.illi'<l  manubrium  or  presternum; 
a  midtile.  the  gladiolus  or  miwir-iemum ;  and  a  lower,  the 
cnsiform  process  or  xiphisternum.  Its  anterior  and  posterior 
surfaces  are  marked  by  transverse  linm.  which  indicate  not  only  the 
subdivision  of  the  entire  bone  into  three  parts,  but  that  of  the  raeso- 
sternum  into  four  originally  distinct  segments.  K»rh  lateral  l)order 
of  the  bone  Ls  marked  by  seven  depressed  surfaces  for  articulation 
with  the  seven  upjier  ribs:  at  each  side  of  the  upfxr  b.^rdir  of  the 
presternum  is  a  Mncmus  rlepression,  where  the  il.uiilf.  a  bonr  of 
the  upper  limb,  articulates  with  this  bone  of  the  axial  skeleton.  The 
xiphisternum  reamiat  cartilaginous  up  to  a  late  period  of  life,  aad 
from  its  pointed  form  baa  been  n,uni.-<l  the  ensiform  cartilage. 

The  ribs  or  costae,  twenty-four  in  numln-r.  twi  Ke  on  each  ride 
of  the  thorax,  consi.st  not  only  of  the  bony  ribs.  l>ut  of  a  har  of 
ca--tlhi?e  rontinunus  with  the  anterior  end  of  eai  h  bone,  CMttt. 
ca'.!ii:  .1  ctn.Lil  curlilaiir.  so  that  they  furnish  examples  of  a 
cartilaginous  skcicton  in  the  adult  human  body;  in  aged  persons 
these  cartilafca  uanaUy  become  converted  into  bone.  The  upper 
seven  fflM  are  coaaaeted  by  thdr  coMal  cartilages  to  the  side  of  the 
sternum,  and  are  called  stoma/  or  tnt  riba;  the  lower  live  d<i  not 
reach  the  sternum,  and  ars  named  a-atema!  or  false,  and  of  these 
the  two  lowest,  from  being  comparatively  unattached  in  front,  are 
callixl /r«  or  A»o/f»if.  Another  and  perhiips  more  u-^i  fsd  rlasi-ifiration 
is  to  speak  of  the  first  seven  ribs  as  vertebro-stcmal,  the  next  three 
aa  vertab(O40atal,  aad  tlM  laat  two  aa  vcitebial.  ABtheiibaare 
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•iticaUtetl  behind  to  iht  thorack  vertebrar.  and  a«  t^H-y  iire  !>>iii- 
metrical  on  the  two  sides  of  the  body,  the  rib*  in  any  givco  animal 
are  always  twice  as  numerous  as  the  tbocadc  vertebrae  ia  that 
I  iXhcy .  farm  a  aeries  of  — -nrtflaginiwM  1  MtjMti  which 


Fi 


Cm  itiaisiit nmKmt ^ A% 
3. — The  ThMUaesecn  from  the  Kr 


the  pan  whiUi 

of  the 


extend  tnure  or  Ws*  |>it(ii  ily  aroond  the  siiles  <■(  ihi-  chert.  A  rih 
kaaciongateilbune,  ami  .is  .1  rule  p<im>(-iu<>.-h  j  hrjul,  a  neck,  a  tuhcri  l<- 
aad  a  shaft.  The  head  Uiiually  hait  two  articular  surfaces,  and 
CaiWiectr<l  to  the  &ide  ui  the  Uxly  of  two  adjacent  thoracic  veitefarac : 
dw.ieck  ii<  A  <-i>nK(rt<-(etl  piirt  of  the  Iwne,  unitmg  the  hMd  to  the 
the  !mI  1  I  >M.-  to  the  junction  of  the  iiiatt  and  aBcki  i> 
anicjiatea  with  the  ttansverM  >,i.;i\-: 
vertebra.    The  shaft  is  com-  .  ^ 

I  an  inner  and  outer  Mirface, 
and  an  upper  and  lower  bonier,  but  fiam  tha 
shaft  beiflg  somewhat  twUted  on  itself,  the 
direction  of  the  »urface»  and  bordem  i»  not 
uniform  throughout  the  length  of  the  bone. 
The  ribs  .'.[u|>e  from  their  attachments  to  the 
spine,  at  rmt  outward,  downward  and  back- 
ward, then  downward  and  forward,  aad  where 
the  curve  changes  from  the  backward  to  the  Sui 
forward  direction  an  anrie  is  formed  on  the  rib. 
The  angle  and  the  tubercle  are  at  the  same 
place  in  the  first  riband  in  each  succeeding  rib 
the  ansfe  is  a  Uttk  Cvthcr  fram  the  tuheide 
thiA  io  the  last* 

The  first,  tenth,  eleventh  and  twelfth  rib* 
aitkulate  each  with  only  one  vertebra  so  that 
there  is  only  one  surf.iri'  m  the  head.  The 
surface  of  the  first  rih  «  h  is  not  in  contac  t 
with  the  lung  is  dircctci  upward,  forward  and 
outward  while  that  of  the  sccuml  rib  is  much 
nwre  outward:  the  eleventh  and  twelfth  ribs 
arerudimentarv,  have  neither  neck  nor  tubercle, 
and  are  pointed  anterioriy.  The  ril96  arc  by  no 
niean»  uniform  in  length:  they  increase  from 
the  first  to  the  si-venth  or  eighth,  and 
diminish  to  the  twelfth;  the  first  and  twelfth 
are  therefiire  the  shuriest  rlhii.  The  first  and 
second  costal  cartila);c»  are  almost  horizontal,  but  the  others  are 
directed  upward  and  inward. 

In  its  general  form  the  chest  may  be  likened  to  a  barrel  which  is 
widiw  bCMW  than  above.  It  is  rounded  at  tlu-  >i<l<'a  and  flattened  in 
faodt  ud  liehind,  so  that  a  man  can  lie  either  on  hi»  l>ack  or  his  belly. 
It*  opper  opcoing  ihMMtdowawud  wd  forward,  is  small  in  liae,  aad 


allows  the  passage  of  the  windpipe,  gullet,  large  veins  and  nerves 
into  the  chest,  and  of  several  larBe  arterica  out  of  the  cheat  into  the 
neck.  The  base  or  lower  boundarv  of  the  cavity  is  much  hunr  than 
the  upper,  slope*  downward  and  Mckward,  and  is  occu  piedTby  the 
diaphragm,  a  muscle  which  separates  the  che^ii  from  tlve  cavity  of 
the  abdomen.  The  transverse  diameter  is  greater  than  the  antero- 
posterior, and  the  antero-jKjsterifir  is  greater  laterally,  where  the 
lungs  arc  lodged,  than  in  the  mc»ial  plane,  which  is  occupied  by  the 
heart. 

fMibryology. — ^The  first  appearance  of  any  stifTcning  of  the  embryo 
ia  the  formation  of  the  nolotkord,  which  in  the  higher  vertebrates  it 
a  temporary  structure  and  is  not  converted  into  cartilage  or  bone. 
It  also  <lifTcr>i  from  tl»'  bony  skolrton  in  that  it  is  derived  from  the 
entodi  tin  <ir  inner  uf  xhv  tlirit-  layers  i>(  the  enilirjci  while  the  bony 
iikeleti>n  is  lormed  from  the  raesotlerm  or  middle  layer  and,  just  as 
the  enliMlerm  is  an  olrler  layer  of  the  embryo  than  the  mesoderm, 
VI  the  notuchord  or  entoderntal  siketeton  preccxics.  both  in  embryology 
.inM  ill  phytogeny  or  comparative  anatomy,  the  bony  mesodermal 
^ki.leton. 

In  the  accompanyini;  fiyjiire  Cfii;,  .\)  the  not04-h(>rd  is  s<Tn  in  section 
fully  fdrniiil  .ind  lyinj;  li-twci  n  tlu-  cnt'nkTni  and  thi-  in-nnd  canal. 
It?  fir-it  fornintiiin  is  at  an  e.irlier  fieriod  than  this,  before  the  neural 
Kr<K)\<-  has  i:\<-'^-x\  into  n  raiial.  and  it  appears  at  finrt  as  an  upward 
KfooM'  iroin  the  must  dor&al  part  of  the  entoderm  io  what  will  later  on 
be  the  lerv  ii.il  rvgion  of  the  embryo.  The  groove,  by  the  union  of 
its  eilijes.  Uxomc-s  a  tube,  sometimes  spoken  of  as  the  chordal  tube. 
In;!  ill!  ..f  this  i*  noon  obliterated  by  tbi-  iimvMli  of  its  nils, 

Ml  that  a  ■■'  11  1  •.  rml  is  formed  which  Krow-  liTuani  a-  far  a--  the 

pituitary  rckion  of  the  skull  and  backward  to  where  the  end  of  the 
coccyx  will  be, 

Wliile  the  development  of  the  notochord  is  going  on  the  mesoderm 
on  each  liide  of  il  i,s  dividing  itsdf  into  a  scries  of  masses  called 
mesodermic  samilef  isee  fii^.  4,  PS)  or  protaecrlthrae.  This  prn<ess 
begins  in  tl>e  cer\ncal  region  and  proceeds  foruanl  .in<l  backward 
until  thirty-^ht  p.iirs  ha\-ebecn  formed  for  the  an  i:  an' I  trunk  and 
prol)at)ly  four  extra  one*  for  the  occipital  napon  of  tlu'  skull.  Each 
of  thes»-  somites  contsints  of  three  piarts:  that  nesirest  the  surface 
ec  toderm  is  the  cutaneous  lamella  (fig.  4,  CL).  Deep  to  this  and 
separated  in  the  earlier-formed  somites  by  a  space  is  the  muscle 
layer  (fig.  4,  ML)  while  deepest  of  all  and  nearest  the  nerve  cord  and 
noi'H-hord  i»  the  scleralogftiouj  layer  (fig.  4,  SL).  It  is  this  layer 
K  hich  j;railu.i!lv  ui'i'ts  its  fellow  of  the  opposite  side  and  encloses  the 
m  r\e  cord  ami  the  notochord  in  continuous  tuln-s  of  mi'sridermal 
I'  —  iie,  thus  forming  the  membratntui  wrtthral  nrlumn.  which  is 
|)erfurated  for  the  exit  of  the  spinal  nerves,  but  the  intervals  between 
the  sucxxsKivc  meMKlermic  samites  arc  still  marked  by  the  tinm 
being  lathtr  denser  there.  'Hie  next  st.ifce  ia  that  of  chondrificatien 
or  the  ron\'ersion  into  rartilaye  of  e.ich  sc-Kmer.l  of  the  membranous 
vertebral  .nhnnn  -.utnnindinn  the  notit  hunl.  In  this  wa\  the  I«h!ii  s 
of  the  I  artil  i^;ir.oii-.  vertebrae  iire  formed  ami  e.u  h  of  the,-*-  i^ 
>i>:tni  Tit.il.  that  is,  it  corresponds  to  a  muscle  si-^nu  nt  anil  a  spinal 
nerve.  The  caniLiginous  neural  arch,  however,  which  surrounds  the 
nerve  cord  is  intersegmental  and  ia  lofiiMBd,  in  the  tknst-r  fibroin 


tissue  which  separates  each  somite  froill  tb^ 
to  the  caitiUginoMa  ribs  which  appear  ia  the 

*  —  !         SB         NC  cc 


Thb  also  uplies 
intervals  (myo- 


CC  rcntral  canal. 
CI.  Ctilaneous  lamella 
of  protovertebral 
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Fig.  4.— Tfaasvene  Seedm  of  a  Femt  Embiyo,  dioiwiiig  fitrthcr  dilfci«adath»  of 

the  mesodem, 
ML  Muscular  layarof 

dermic  sondte^ 
N  Notochord. 
NC  Neural  crc-st 
PA  Primitive  aorta. 
PS  Mesodermic 
SB  Spongioblast 
SC   Spinal  cord. 


Spinal  L 

SclefstogenottB  layer 

of  protovertebral 

V,  inlilr 

SoM  Somatic  mesoderm. 
SoP  Somatopleure. 
SpM  Splanchnic  mesoderm. 
SpP  SplaiKhnoplcure. 


commata)  between  the  mu»clc  plates  (myotomes),  and  so  it  i»  easy 
to  realize  that  each  typical  ifl)  aMMt  articulate  with  the  bodies  of 
two  adjacent  vertebrae^  but  whh  the  Mural  arch,  through  its  trans- 
verse proces*,  of  only  one. 

The  intersegmental  tissue  between  the  bodies  of  the  vertebrae 
beomnw  the  intcrvertebtal  diica  and  ia  the  centre  of  thcae  a  pulpy 
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IS  found  which  conuin*  tome  remnants  of  the  ootochonL 
Eluewhere  this  structure  w  prasaed  out  of  existence  and  there  h  no 
iurthcr  use  for  it  when  the  cartiiasinou*  vertebrae  an  once  formed. 
One  other  aeties  of  stnwtiu«t  mutt  woicmioaed  though  ttu^  do  not 


Fi<;  S-    OMitotion  of  Wrtcbrac. 


but  (he  ventral  cn(J«  o(  the  ninth  and  Mimctitnes  the  eighth jpcolMlUy 
remain  as  the  xiphiucrnum,  indeed  a  fibrous  band  w  aaoMMM  MW 

joininx  the  caudal  end  of  that  structure  to  the  ninth  rib,  ThefudM 
of  (he  two  parallel  bars  begins  at  their  cephalic  ends  and  BOaMtiirxs  is 

interrupted  toward  (he  caudal  end,  thus  leading  to 
I  l<-l  I  or  )K.'rforatc  sternum.  At  the  cephalic  end  of 
each  sternal  bar,  cUiw  lo  the  place  where  the 
clavicles  articulate,  is  ao  imperfectly  separated 
patch  of  cartilacB  which  nanaUy  fuica  complctciy 
with  the  prcateninni,  though  aometimea  it  lemaina 
distinct  and  may  later  acquire  a  separate  centre  of 
O!tsi5(.-ation  and  fo  form  a  separate  epi«tenMl  bona 
on  each  side.  If  the  ^lernllnl  is  to  l)e  regarded  as 
thr  f[|,iil  Miui.il  rii<U  iif  (':._■  thijraii>  ribs,  ihe 
eu««ternal  elements  are  probably  the  remnants  of 
the  ventral  mda  of  the  wventh  cervical  ribs.  The 
<|aaBtion  of  the  morphological  meaning  of  the 
sternum  and  surrounJin^  parts  cannot  K  settled 
entirely  by  a  9\u(iy  of  tlieir  development  even  when 
combined  ui'li  whi«t  we  knnw  of  their  comparative 
anatorn)  'rr  j>lu  !i>-i;uny.  l'rijfi-!,.-«jr  .\.  M.  r.itorson 
iThe  Human  Sternum,  London,  1904^  takes  a  dif- 
went  vinr  from  the  fonKoing  and  iMaidt  the 
MtnMifli  u  ilarivad  fimm  the  shoulder  girdle.  To 
0tl  pdnt  of  view  we  shall  return  in  the  section 


The 


patative  anatomy. 

la«t  stage  in  the  development 


Cenict2i  lerlfbrii. 

1  Centre  for  Uxiy. 

2  Superior  epiphysial  plate. 
i  Anterior  bar  of  tranavene 

developed  by  lateral 

pedicle. 

4  N'euro-tentral  synchondroai*. 

5  Inferior  epiphysial  plate. 

«  Body. 

7  Superior  epiphysial  phte. 

8  Kpiphysis  for  mamniUaty 

9  f-^piphysis  for  transverse 

10  Kpiphyiis  for  spine. 

11  Neuri>-ci  in  ral  s>  nchorulrosis. 

12  Inferior  epiphysial  plate- 

Dtnal  YerMn. 

13  Centre  for  bodv. 

14  Superior  epiphysial  plate, 

aNtut    puberty;  unite* 
year. 

15  Ncuro-ccntrat  synchondrosis  doc»  nut 

ON4i(y  (ill  5(h  or  6th  year. 

16  Appears  at  puberty;  unites  at 


appears 

at  JSth 


17  Ajipein  at  pubacty;  nnitea  at 


aSth 
astk 


18  Appeal*  about  teh  week. 

Axis. 

19  CentIV  for   trans\-erse  proccs-i 

neural   arch;   appear^  alH>ut 
week. 

30  Synchondroses  close  about  jrd  yr.ir 


and 

Kih 


"...  f  *^  axial 

skeleton      the  ifviiticatiun  of  the  c-artilagc;  l>ony 
31  Centre  (or  summit  of  odontoid  pro-  centres  appear  first  in  each  hall  of  the  neural  arches 
obm;  appauB  3id  to  ^th  year,  fuaea  of  lha  vanebrae  and  a  little  later  (tenth  week) 
8th  to  lath  year.  doiilila  centres  are  depoaited  in  the  tx-ntra  though 

aa  Appeal*  about  gih  or  6th  aMmth;  theaeare  so  clo-^-  (uptheraa4  fuw  so  rapidly  that 
ttnUea  with  oppoaite  aide  7th  to  Bth  their  double  nature  is  often  only  indicue<l  by  their 
month.  ox-al  or  dumb-U4l-like  appearance.  The  bone  in  the 

as  Synrhondroeb  dotee  from  4th  to  6th  two  haKe>  1)1  the  neural  arch  spreads  and  fu.'<':<  in 
vcar.  the  mid  dorsal  line,  and  later  on  jo<n.s  the  ossified 

a4  Inferior  epiphyeial  plate;  app<>ars)  centrum  ventral  to  the  facet  for  the  rib.  This  point 
about  puborty,  unites  about  3Sth  of  junction  remainsas  a  narrow  strip  of  cartilage  (or 
year.  a  long  time  and  ia  known  as  the  tu-uny-ctn^al 

as  Single  or  tiouble  centre  for  body;  suture  or  syncfaoadmais.  The  he.ut  ui  the  rib 
appears  about  Sth  month.  therefore  articulates  with  the  ileveV  ipmental  neural 

^ll^,  -"''h  instead  iif  the  centrum,     .-\bijut  ihi-  ,n;e  of 

_x  t>„   u  J   t„.  „i   .   puberty  sccondarv  centres  or  cpiphyMrs  apix-ar  at 

a6PoMeru>r    arch    and  l.t  eral  the  tips  of  the  tran».'eri*- ami  spSiua  prociies  and 

developed  from  a  single  centre  on       .^j',,  ■  andTelow  tWbody  (see 

-  •  fig.  5-i  and  3).   These  Me  fully  unit..l  by  the 

1  '.    ■  I.      J.       J  twenty-fifth  \-ear.   In  the  lower  two  cervical  vefte^ 

Anterior^  arch  and  portion  of  superior  „fj^„  ^  ^p„^,^.  ^^^^^ 

^iTL  aSSS  jiSSrr^uJn^'^  corresponding  to  the  rib.  while  the  lumbar  hav  e  ..n 
rfu^  M^MT  extra  epiphysi.s  for  the  mammillarx  nrm  e^s  The 

aunag  '■'jreBr.  ^^^^  centre  (or  ea<-h  side  of  the  dors;il  part 

uenm  rarMra.  of  the  arch  aitd  one  (probably  two  fuse<l)  for  the 

Epiphysis    for    tnUHWene    pwcem  ventral  put,  which  has  already  bet'n  referred  to  as 
appears  alxMt  puboty,  nnltcaabottt  a  hypocnordal  bar.  In  the  axis,  in  addition  to  the 

25th  year.  ordinary  centn^.  then-  i«.  one  lor  each  iide  ol  the 

Epiphv''i^  .i|i|>ear«  about  luibeny;  odontoid  process  and  om  f  ir  the  up  (■^■e  fi^,  5 — 
unilev  alKjut  J5th  or  27th  year.  20,  21,  22).  The  sarial  vertebrae  have  the  usual 
Centre  for  neural  arch  on  cither  dde',  centres,  CJtOCpt  that  the  anterior  part  of  the  fattefal 
appears  about  6th  or  7th  week,  the  mass  (costal  efement)  has  a  separate  centre  and 
laminae  unite  from  birth  to  15th  that  there  are  two  eaum  centres  ea  cadi  aide  of 
month.  the  whole  sacrnm  wherett  artieulatea  with  the  flrnm 

Centre  for  body;  appeara  about  6th  (see  fig.  6 


27 


39 

30 


wrt'k,  unites  with 
5th  to  6th  year. 


play  any  great  part  in  human  dcvekipment.  In  (he  intenegmcntal 
tiaBue  ventral  to  each  of  the  iiMervertebial  diaks  a  transverse  rod  of 
cells,  known  as  a  h^pochordal  bar.  is  formed  whkh  connects  the  heads 
o(  two  opposite  ribs.  In  man  the  greater  number  of  these  either 
disap[H-ar  or  form  the  inidille  fa.siieulii>  ol  the  sielLite  ligaiiK'iit 
which  joins  the  head  of  the  rib  to  the  inter\ertcbral  di-k.  but  in  the 
case  of  the  atlas  the  rod  chondrifies  to  form  the  anterior  (ventral) 
arch  which  is  therefore  inlersi-grnenial,  while  the  scjtmcnial  Ixuly 
o(  the  atlas,  through  which  the  notochord  is  |>a~.sing.  joins  the  axis  to 
form  the  odontoicf  process.  These  h\  pochnrdal  bars  are  interesting 
as  the  last  remnant  in  man  of  the  haemal  ar<  h  of  the  vertebrae  of 
fishes  (see  subsection  on  comfxirative  anatomy).  In  the  cer\'ical 
region  the  ribs  arc  vt!r\'  short  and  form  the  ventral  Unmdiiry  of  the 
foramen  for  the  vcrtebi.il  ar:erv.  They  are  so  -h.^rt  th.it  little 
movement  occurs  betwcx-n  them  and  the  rest  of  the  vertebra,  hcnre 
no  jointa  are  formed  and  the  rib  dcoieat  becomes  fused  iritb  the 
ceatniffl  and  transverse  praceaa,  leaving  the  vertebrarterie!  canal 
between.  Somctim<>s  in  (he  aeventk  cervical  vertebra  the  rib  element 
is  much  longer  and  then  of  coitrse  more  movement  occurs,  and  instead 
of  fusing  with  the  rest  of  the  vertebra  it  remains  as  a  separate  ccrvncal 
rib  with  definite  juinlN. 

The  sternum  is  developed  according  to  G.  Ruge  by  a  fusion  of  the 
ventral  ends  of  the  lib*  on  each  aide  thus  forming  t  wo  paraUd  lon|n- 
tudinal  ban  which  diondrify  and  eventually  fuse  together  In  the  mid 
Una.  The  aaterioraeven  or  anmetiineeciglit  ribs  reach  the  atemuu. 


neUiat  aieh  from      The  ril>-  ossify  in-  "tie  prim.iry  l  eiiire    |  |H-anng 
about   the  sixth   week  and   by  scvonei.in,  ones 
lor  the  tubercle  and  head.   The  sternum  is  <i>sifii-d 
by  centres  which  do  not  appear  oppoaite  the  attachment  of 
the  ribs  but  aliernaielv  with  ttMBi,  «>  that  allhough  the  odgiiial 

ll 


Tnm  Aidsa-TkaBMa,  CnanincliaJii'i  Tttt-Bfk  ft  Amttmy. 

Fto,  6.— Otsihcation  of  Sacrum— a,a.  Ccntrea  for  bodies;  b.b, 
Kpiphyaiat  plate*  oo  bodiea;  tjc  Centre*  for  coetal  demento:  dji, 
Ccnttea  for  neurd  arches;  r.r,  Latcrd  epiphyaea. 

cartilaginous  structure  is  jirDbably  interwej; mental  the  bony  sogmrni-. 
arc  segmental  like  those  of  the  vertebral  centra.  .As  se\'cn  ribs 
articiibte  with  the  sternum  aix  centre*  of  oasilication  between  them 
might  be  looked  for.  but  there  is  so  little  room  between  the  pointa 
of  attaduneat  of  the  «xth  and  aewenth  riba  that  oentre*  do  not  oocor 
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here  as  a  rulo.  t  on  sequent  ly  five  ccntrr!i  arc  found;  those  for  the 
two  hi|;hfr  w-Kmrnii  Ixitig  tinKU'  whiJe  the  lower  oius  are  of  ten  doaUc. 
Later  on  in  life  a  centre  for  the  xiphistcmum  apijcars. 


At  birth. 


At  3  year*. 

f  tea  AitW  Tlnmioa,  Cilliata(hui'*  Ted-Book  tf  A  nalamy. 

Flo.  7. — Onsification  of  the  Sternum.   In  thi»  figure  the  (econd  a* 
well  as  the  third  segment  of  the  body  possesses  two  centre*. 

1  Appears  about  5th  or  6th        month;  III.  segment  unites 
month.  with  II.  sbout  puberty,  IV. 

2  Appear  about  7th  mouth;       wgineBt  tmitcs   with  III- 
*   '  eeiny  diiidbood.  (later. 

or  9tb  4  Afptm  about  jid  year  or 


mt  7th 
unite  fram  ao  to  as- 
$  Afpeu  aliout  8tB 


RlMfU' 

ine) 


For  further  detnila  ice  C.  S.  McMurrkh,  The  DnOopmtnl  of  ike 
Human  Body  (London,  IQ06).  This  includes  bibliaeraphy,  but  C. 
'•paper  on  the  drvciopnient  of  the  sternum  {ilirpk,  Jahrb.  vi. 
1)  is  01  special  importance. 

Crfnparaim  Anatomy. — Just  as  in  dcvrlopmcnt  the  ^otorhord 
forms  thi-  e.trlie*!  strurtiire  (nr  itiftrnin^  iinbtyo,  so  in  the 
animal  kingdom  it  aput'ar»  before  the  true  backLwjnc  nr  vertebral 
column  i""  evolved.  This  is  bo  important  that  the  older  phylum  of 
Vertebrata  has  now  been  expander  into  that  of  Chordata  to  include 
all  anbnals  which  cither  permanently  or  temporarily  possess  a  nolo- 
chord.  In  the  subphylum  AdcUx-horda,  which  includes  the  worm- 
like  Balanoglowus,  a»  well  as  the  rolonial  forms  Rhabdoplcura  and 
C"epbali>di«-us,  an  cntodermal  stnirture,  .ipiiiirently  rorrcspondinK 
to  the  not<"  liord  of  hiKher  forms,  is  found  in  the  dorsal  w.ill  of  the 
phan'nx.  In  the  ■-iiliplnlum  I'rochorda  or  Tunicata,  to  which  the 
aacituans  or  <ica-squirts  belong,  the  notochord  is  prewnt  in  the  tail 
ccgiou  naly  and  as  a  rule  disappean  after  tbe  mctamorphoais  fram 
the  larval  to  the  adult  form.  In  the  Actania,  which  are  represented 
bjr  Aniphioixus  (the  bncelet),  and  are  somptime<i  cIavmhI  ax  the 
luWMt  division  of  the  subphylum  Vertebrata,  the  nottxhord  is 
permanent  and  extends  the  whole  length  of  the  animal.  Both  this 
and  the  nerve  roni  dorsal  to  it  are  onrloMii  m  iuli..'->  of  meMiiierm:d 
coonecti\°e  ti&sue  which  are  continuous  with  the  fibrous  myorom- 
aMtn  batwean  uwotBuwa.  Here  then  is  a  notochoid  and  a 
aundnaoua  vertebral  coiumn  wiembling  a  stage  in  nan's  develop- 
■cnt.  In  the  CycfaMtaaiata  (haga  and  lampreys)  the  notochord  and 
ha  Aenth  persist  throu(h  life,  but  in  the  adult  lamprev  (Petromy«on) 
cartila^nous  neural  arches  are  develojied.  In  cjirtilacinous  ganoid 
6»he»  like  the  sturgeon,  the  notochord  is  persistent  and  has  a  strong 
Sbrous  sheath  into  which  the  cartilage  from  the  neural  arches 
encroaches  while  in  tbe  elaam6bfanch  nshaa  (pterin  and  rays)  the 
cartilaginous  centim  are  formed  and  grow  into  the  notochord,  thus 
caij-ine  its  |>artial  abaorptinn.  The  growth  IS  more  marked  pcn- 
phrr.illy  than  centrally,  and  so  each  centrum  when  removed  b  seen 
to  he  dee[!l\  ronrave  toward  fx>th  the  head  and  tail :  siirh  a  vertebra 
is  spoken  of  as  amphuorivu^  and  with  t)tte  exi  eiMiMTi  i--  idw;u  s  fiHird 
in  fUhes  which  have  centra.  In  the  body  fish  (Tclcostei)  and  mud- 
fish (Dipnoi)  the  vertebrae  are  owlied. 

If  a  vertebra  from  the  tail  of  a  bony  fish  like  the  herring  be  ex- 
amined, it  will  lie  seen  to  have  a  ventral  (haemal)  arrh  surrounding 
the  caudal  liloiid  ve»s*>ls  and  corrpsponding  to  the  dorsal  or  neural 
arrh  which  is  also  present.  In  the  anterior  or  \n-ri^d  part  of  the 
Ivxlv  the  haemal  arrh  is  split  and  its  v.v  1  ^ii.r-  1  n  i  l  out  deep  to 
the  muscles  and  l)"inK  between  them  aivi  the  1  iH-lnm  to  form  the  ribs. 
In  the  cUsmobranchs  on  the  other  hand  the  rif)s  lie  among  the 
muscles  as  they  do  in  higher  vertebrates,  and  the  fact  that  both 
kiada  of  ribs  are  coexistent  in  the  same  segments  in  the  interesting 
and  archaic  Nilotic  fish  Petyplerus  bifkir  shows  that  they  are  de- 
veloped independently  of  one  another.  The  sternum  is  ne\-er  found 
in  febes  with  the  possible  exception  of  the  comb-ioothed  shark 
(NotidaBua).  Among  the  Amphibia  the  tailed  forms  (Urodela)  have 
umptilnMiBtf  WHtetnae  is  emlwyonic  Nle  and  ao  have  ane  of  the 


adult  salamanders,  but  usually  the  intcrcentrai  remnants  of  the 
notochord  are  pres-stnl  out  of  existence  by  the  forward  growth  of 
the  centrum  behind  it,  so  that  in  the  adult  each  vertebra  is  only 
concave  behind  (oouthocoelous).  In  the  Anura  (frogs  and  toads), 
on  the  other  hand,  the  centra  are  usually  concave  forward  (proroelous) 
and  some  of  the  posterior  ones  liecomc  fused  into  a  long  delicate 
Ixine,  the  uroHyle.  The  ribs  of  urcKlcles  have  forked  vertebral  ends 
and  are  thus  anaihed  to  the  centrum  .as  well  as  to  the  neural  arch 
of  a  vertebra;  this  forking  is  suppcjsed  to  be  homologous  with  the 
double  ribs  of  Polypterus  already  referred  to.  The  sternum  as  a 
onmtaut  atructura  nrat  anpeara  in  amphibiana  and  la  mora  ckuely 
connected  with  the  riiaulwr  nrdle  than  with  the  riba,  the  ventnu 
ends  of  which,  except  in  the  auamander  Necturus,  are  rudintentary. 
It  is  not  certain  whether  it  la  the  homologue  of  the  sternum  of  the 
fish  Notidanus.  but  the  subject  is  discus5c<l  by  T.  J.  Parker  and 
A.  M.  I'.iterson  [Thf  llumnn  .Slfrnum,  I.oiidon.  190.(,  p  vi),  an<l 
still  requires  further  research.    If  the  sternum  be  rc^rctcd  as  a 


to  tbe  centra  o(  the  vertebrae  there  la  no  reaton  why  it  ahauM  not 

develop  independently  of  the  intersegmental  ribs  and,  when  the  riba 

are  supt>ressed.  gain  a  secondary  connexion  with  the  shoulder  girdle 
In  Rcptilia  the  centra  of  the  \'CTtebrae  are  usually  prococlous, 
though  there  are  a  few  exam|iles,  such  as  the  archaic  I  uatera  lizard 
(Sphenodon),  in  which  the  amphicoclous  arrangement  persists. 
There  are  seveiul  cervical  vcrtcbiac  instead  of  one,  which  is  all  the 
amphibians  have.  The  odontoid  bone  is  usually  separate  both  from 
the^atlas  and  axis  while,  between  the  atlas  and  the  skull,  there  are 
rudinenta  of  an  extra  intervertebral  dorsal  structure  or  tro-<Ubu 
tn  aone  forms  such  as  the  crocodile  and  S)ili<  rii>don  lizard.  Two 
aaCtal  vertebrae  (i.e.  vertebrae  artirulntin^  with  the  ilium)  are 
geflerally  pre.st  nt  instead  of  the  one  of  the  .Amphibia,  but  they  are 
not  fused  together  as  in  mammals.  In  the  tail  region  haemal  arches 
are  often  found  enclosing  the  caudal  artery  and  vein  as  they  are 
also  in  liredele  amphifiians;  in  some  species  these  are  separate  and 
are  then  tpolten  of  us  timron  Itnnfx.  In  the  Crocodilia  intervertebral 
disks  first  apfiear.  Ribs  are  present  in  the  cervical,  thoracic  and 
lumbar  re-^imis,  nnd  in  the  (  helonia  fiortoi-j  si  the  cenacal  ones 
blend  with  the  vertebrae  as  they  do  in  hicher  forms.  In  croirxlilcs 
a  definite  vertcbrarterial  canal  is  established  in  the  cervical  rcRion 
which  henceforward  iHtomeit permanent.  The  shafts  of  the  rilw  are 
sometimes  all  in  one  piece  as  m  snakes  or  the)'  may  lie  developed  by 
three  separate  centres  as  in  Sphenodon  with  intervening  joints-. 
In  ihew  cases  dorsal,  intenn<-<liate  and  ventral  elements  to  each 
shaft  are  present.  In  Crocodilia  and  Sphenodon  there  arc  spurs 
from  each  thoracic  rib  which  overl.ip  the  next  riti  liehind  and  are 
known  as  untxmttr  j>rn(ffifs:  tlie\  are  dev<-l'i)K'd  in  <niiiiexion  with 
the  origin  of  the  external  oblique  muscle  of  the  alxlomcn  and  arc 
very  conitaat  in  bird*.  The  ventral  element*  of  some  of  the  hinder 
ribs  are  found  in  the  Cr(>cod{lia  lying  loose  in  the  myocommata  of' 
the  rectus  and  obliquus  internus  (insrriptiones  lendineac)  and  are 
knoftn  .as  ahdoniiiial  ribs,  while  the  sacral  vertebrae  anicubte  with 
the  ilium  through  the  intervention  of  short  rods  of  Isine,  sometimes 
calle<l  pUurc p--phy;r: .  which  are  no  ilniifii  nns,    J'-v  sternum 

of  reptiles  is  a  broad  plate  of  cartilage  which  ni.iy  Ik'  calcified  but  is 
ieMam  converted  into  true  bone;  it  alway*  articulatca  with  the 
coracoidf  (lee  aection  AppeitileiJcr)  antetiorly  and  with  a  variable 
number  of  i^ba  laterally  and  posteriorly.  It  should  not  be  confounded 
with  the  dagger-shaped  interclaviclc  which,  like  the  cbvicles.  is  a 
membrane  bone  and  overlaps  the  sternum  ventrally.  It  is  also 
probable  that  the  infercUivide  is  ni<iipholo,;ii  ally  quite  distinct 
from  the  epistemum,  of  which  vestiges  are  present  in  man  and 
arc  nfond  to  above  in  the  sectmn  on  embryology  (see  fig.  27).  In 
birda  the  dmractcrfstfca  are  largely  reptilian  wini  lome  specialised 


adaptations  to  their  bipedal  locomotiiHi  and  power  of  flight.  One 
effect  of  this  is  that  the  two  true  HCial  vertebrae  become  secondarily 
fused  with  the  adjacent  lumbar,  caudal  and  even  thoracic,  and  these 
again  fuse  with  the  ilium  so  that  the  posterior  (jart  of  a  bird's  trunk 
is  very  rigid.  The  neck,  on  the  other  hand,  is  very  movable  and 
the  centra  articulate  by  meana  of  liiddle  ihnped  joints  which  give 
the  maximum  of  movement  combined  wfth  rtrength  (see  JcnMTs). 
Tbe  caudial  vertebrae  are  fused  into  a  flattened  bone,  the  pygoslyU, 
to  support  the  tail  feathers.  In  the  fossil  bird  Arcnaeoptcrys  the 
centra  are  amphicoelous  and  the  long  tail  has  fcparate  caudal 
vertelirae.  The  ril>s  are  few  and  consist  nf  dorsal  (vertebral)  and 
wntral  (sternal)  parts;  the  former  almost  always  have  uncinate 
processes.  Free  cervical  ribs  are  often  present  and  Archacoptcryx 
possessed  abdominal  ribs.  The  sternum  is  very  large  and  in  flying 
binda  (Carinatae)  haa  a  median  kerf  (carina)  projecting  from  k. 
while  the  non*fiying,  oatrieh-lihe  birda  (Ratitae)  have  no  ancli 
stnicturc. 

In  Mammalia  the  centra  articulate  by  means  of  th<'  snierM  rii  bral 
disk?  anrl  it  is  only  in  this  class  that  the  epiphysial  plates  appear 
thou$;h  these  arc  absent  in  the  Mnnotremata  (ducfe-molei  ftc)  and 
Sia-nia  (sea-cows).  The  cervical  vertebrae  are  with  a  few  exceptlooa 
(two-toed  and  three  toed  alotha  and  the  manatee  or  sea-cow)  alwaya 
seven  in  number,  and  aome.  nmally  all,  of  them  have  a  vertebrar> 
terial  canal  in  the  transverse  process.  In  some  of  the  Cetacea  they 
,ire  fused  together.  In  the  Ornitliorhyni  hus  tlu'  iwlmiioid  is  a 
separate  bone,  as  it  is  in  many  reptiles,  but  this  part  includes  the 
facetabyncanaorwhiehtlwaaiaandatHSMticnhte  Thethomelc- 
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vertebrae  vary  from  ten  in  some  of  the  whales  and  (he  peba  armadillo 
to  twenty-four  in  the  two-toed  sloth,  though  thirteen  or  fourteen  is 
the  commonest  number.  In  the  anterior  part  of  the  thoracic  region 
the  spines  ptjint  l»ckward,  while  in  the  posterior  thoracic  and 
lumbar  nvioiis  thc-y  have  a  forward  direction.  There  is  alway.^  one 
tpinc  in  tnc  posterior  thoracic  regioo,  which  i*  vertical,  aad  the 
,  vUd)  bean  thk  it  knowa  u  fht  oirifaMMl  mMn.  The 


Fig.  9. — Side  View  of  the 
First  i.uinliar  Vertebra  of  a 
Dog  (Canis  famtliarii). 
s    Spinous  process, 
m  Mctapophysis. 
as  .\ntcnor  zyRapophysi^. 
pi  PiiiU'riur  zvi;.Tpophysi!i. 

f    Transverse  (costal)  pro- 


Fk..  8.--.\ntcrior  Surface 
of  Sixth  Cervical  Vertebra 
of  Dog. 

t    Spinous  process, 
m  Aaterior  xyfBDuiilqnia. 
V  Vcrtebnrterid  cwmL 
I    Twawmw  pcocen. 
f  Us  coital  kuBeDa.  - 


luml  ir  vf  -t  I  r,i<-  vary  from  two  in  the  Ornithorhynchus  and  some 
of  the  ji  inaiiillos  to  twenty -one  in  the  dolphin,  the  average  nuniber 
being  prolubly  tax.  Both' the  oiUlflilllary  and  acccssors'  tubercles 
(meta-  and  ana-pophyi*-»)  are  in  some  forms  ijrcatly  enlarged.  It 
is  usually  held  that  the  fornuT  arc  morphoInKically  mui*ular  pro- 
cciises  while  the  Liitir  rLprL'^tiii  thi:  tr;in!-VLr*e  ortxejises  of  the 
thoracHc  vertchrnc.  hi  ihi'  .\mcri<  .iii  t  itciuates  additional  articular 
processes  (z\  k  m  '       di  vuIotHMj,  so  that  these  animals  are 

sometimes  diviUeJ  from  the  old-world  edentates  and  spoken  of  as 
Xenarthra. . 

L>-inK  veirtinl  to  the  Intervertebral  d!>k»  in  many  mammal.s 
small  ij.iiroi!  <R.'*irlf»  arc  occasionally  fouml;  these  arc  called  inlfr- 
(ftilra  ,itiil  are  u>sifiratii)nN  in  the  Ir.  i>ih  liun. tiar  (««<.■  subsection 
on  cml)rvoloK\).  Thcv  proi.ahiy  represent  the  places  where  the 
chevron  'bones  or  h.ieni.il  arches  would  be  attached  «nd  *re  the 
serial  bumulugui-»  of  the  anterior  arch  of  the  atlas  (see  fig.  lo). 

Boulenger  has  pointed  out  that 
these  intcnentra.  either  as 
paired  or  median  ossicles,  arc 
often  found  in  lizards  {P.Z.S., 
1891,  p.  1 14).  The  sacrum  con- 
sists «  true  sacral  vertebrae, 
which  directly  articulate  with 
the  Mcnim,  and  false,  which  are 
caudal  vertebrae  fu«-<l  with  the 
others  to  form  a  single  bone. 
There  is  also  reast)n  to  bcliese 
that  vertebrae  which  are 
originally  lumbar  become 
secondarily  included  in  the 
!>iienim  because  in  the  de\'elo|>- 
ment  of  man  the  pelvis  is  at 
first  attached  to  tne  thirtieth 
vertebra,  liut  gradually  »liifts 
forward  until  it  reaches  the 
twenty -fifth,  twenty-sixth  and 
twenty-seventh ;  the  twenty- 
ffth  ar  first  sacnl  vertebra  has, 
however,  a  f reauent  tendency  to 
revert  to  the  lumbar  type  and 
■-iinetimes  may  do  SO  on  one 
r'ide  but  not  on  the  other.  A. 
Paterson,  on  the  other  hand, 
brings  forward  evidence  to 
prove  that  the  human  sacrum 
nndef(oes  a  backward  rather 
than  a  forward  shifting 
vol.  v.,  ser.  11.  p.  ij^).  Taking 
dliB  vcrtdirae  which  hum  tOBether  as  an  arbitrary  definition  of  the 
cnmiiWe  find  that  theMHwlcr  may  vary  from  one  in  Crrrofntheems 


Mtn  F.  G.  Piimxn*,  "On  Anatomy  ot 
AlMrmrt  AJruam,"  Prtc.  ZmL  Sk.,  1-H44. 

Flo.  10. — The  Intercentra  of 
the  Lower  Part  of  the  Vertcbnl 
Coliiau,     0,  latcfcentnu 

(&iml^.  TVoiM.  It,  IhMi»  Society , 


faias  to  thirteen  in  some  of  the  arniadillos,  and,  if  the  Cetucca  are 
included,  seventeen  in  the  hottle^aaad  dalphio,  Tursiops.  Four 
seems  tu  be  about  the  avemge  of  saofal  vertebrae  in  the  mammalian 
class  and  of  these  one  or  two  arc  true  sacral.  In  some  of  the  Edentata 
the  posterior  sacral  vertebrae  are  fused  with  the  i^^chium,  in  other 
words  the  great  sacto-sdatk  ligament  is  ossified.    The  lateral 


Fk,.  11.  Anterior  Surface  of 
Fourth  t  audal  Vertebra  of  Por- 
poise {I'ho<aena  communU). 

i    Spinotts  process. 

m  Metapophysis. 

I    Transverse  process. 

h    Chevnm  finne. 


of  a  cervical 
column,  and 


rib  joining 
the  result 


centres  of  os»ification  which  form  the  articular  surface  for  the  ilium 
probably  represent  rib  olcmentft.  The  GMulal  or  tttt  vertebrae  vary 
from  none  at  all  in  the  bat  Mc^aderoui  to  foitJMliBe  in  the  pangoUa 

{Mams  macrvra).  The  anterior  ones  are  remarkable  for  usually 
having  rhes  ron  bones  (shaped  like  a  V)  on  the  ventral  surface  of  the 
intcrcentral  articulation.   These  protect  the  ftu^ll  vcttcle  asd  live 

attachment  to  the  ventral  tail  •  —  —  . 
corre»iJoiid  in  number  to  the 
thoracic  vertebrae.  In  mono- 
tremes  the  three  parts  of  the 
rib  (dorsiil,  intermediate  and 
ventral)  already  noticed  in  the 
reptiles  arc  found,  but  usually 
the  inlermedi.itc  f>art  is  sup- 
()reN.'*e<J.  The  ventral  part 
icenerally  remains  cartilaginous 
as  it  doca  in  m.in  tnough 
.-ximetimes  it  ossifies  as  in  the 
armadillos.  In  the  typical 
pronogr.ide  mammals  the  sliajie 
of  the  ribs,  differs  frtirn  th.it  (if 
the  higher  Primates  and  man: 
they  are  so  curved  that  the 
d<M^ventr.-tl  diameter  of  the 
thorax  is  greater  than  the 
transverse  while  in  the  higher 
Primates  the  thorax  is  Ijroider 
fr<ini  side  to  --Ww  :■  is 

dorso-vcntrally.  In  thisrc-sjiect 
the  bats  agree  with  nan  and 
the  lemurs  with  the  pranograde 
mammals. 

In  i^mic  whales  the  first  rib 
arti«  ul.!ir-s  1)\   an  apjvirenily 
diiulile  head  with  two  verte- 
brae; this  is  piubably  the  result 
a  little  way  from   the  vertebriil 

liomologous  with  those  cases  in  man  in  which  a  cervical  rib  joins 
the  first  thoracic  as  it  sometimes  dues.  In  the  toothed  whales,  of 
which  the  porpoise  is  an  example,  the  more  posterior  ribs  lose  their 
heads  and  ne<  ks  and  onK  articulate  wiili  the  Iransverse  prrK'e!««e«. 
Tlie  stermmi  of  mammals  "ypii-ally  riinsi:-ts  of  from  seven  to  nine 
narrow  segments  or  sternebrae,  the  first  of  which  (presternum)  is 
often  broader  than  those  behind.  A«  a  rule  the  second  rib  articulate* 
with  the  interval  between  the  first  and  second  pieces,  but  sometimes, 
as  in  the  gibbon,  it  is  the  third  rib  which  docs  so.  WTien  this  is  the 
case,  as  it  sometimes  is  in  man.  (lie  first  two  surnel  rae  have  pro- 
lably  tiiNC<1  (s<f  .'\-  Keith.  Journ.  Anat.  and  Phyi.  vxx.  275).  1  he 
sej5mental  eharaiter  of  the  s<paratc  sterne'irae  coinrasts  sUon(jly 
with  the  intersegmental  of  the  ribs.  When  the  pcttoralis  major 
muscle  is  largely  developed,  as  in  the  mole  and  bats,  the  sternum, 
especially  the  presternum,  develops  a  keel  as  in  liirds.  In  the 
toothed  whales  there  is  usually  a  cleft  or  perforation  throughout  life 
between  the  two  lateral  halves  of  the  .siernum.  In  the  «lialcbone 
whales  the  nu  .-xisternum  is  suppressed  and  ei>nse<]uently  only  the 

lii->t  rib-,  re.K  li  the  strr-  . 
nuin;  this  is  of  great 
interest      when  the 
(ihlinue  position  of  tlie 

iliaplirai;m  (see  art. 
Di.\riiKA<.M)  in  these 
animals  is  reiiienil>ered, 
and  makes  one  susjn-^  t 
that  the  development 
of  the  sternum  in  mam- 
mal»  is  dependent  on 
and  subservient  to  the 
attachment  of  the  dia- 
phragm. l"he  tinxad- 
t  ni-i!  tluir.lx  n[  the 
anthropomorpha  is  ac- 
companied by  a  brnad- 
enea  sternum  and  the 
sternebrae  of  the 
mesostcmum  iu~c  tu- 
gether  earlv,  though  in 
thcorang  they  not  only 
remain    separate  but 

r.i<  h  hiilf  of  them  re-      FiC.  12.— SteHMMI  Mid  ^   

mains  se^wirate  until  the  Sternal  Ribs  of  Great  Amadfllo  (PWMm 
animal  is  half-grown.  [>gai)-  ps.  Presternum;  xs,  xiphisternum. 
The  episternum  is  re- 
presented by  small  ossicles  which  occasionally  occur  in  man,  while  in 
the  Ornitharhynchus  and  the  tapir  there  is  a  «')K,irate  lioiie  in  fmnt 
(ccphalad)  of  the  presternum  which  in  the  former  animal  is  distinct 
at  first  from  the  inMidavicIck  aad  this  probably  wprswnti  the 
epistemum,  though  it  was  catled  by  W.  K.  Pariccr  by  the  poacom- 
mittal  name  of  prodsUon. 

For  further  details  and  literature  sec  S.  H.  Reynolds.  The  Verlt- 
braU  Sbektm  (Cambridge.  1897):  W.  H.  Fh>«er  and  H.  Gadow, 
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Oitealogy  of  the  iiammatia  (London,  1885):  R.  Wiederaheim, 
CumPanlm  Anatomy  of  Veriehraut,  adapted  and  tnmlated  by 
W.  N.  Parkier  i;Loadon,  1907);  R.  Wicdcnhciin  and  G.  Howea,  The 


Smctm*  tf  tUm  (LondM.  iCg7>:  C.  Gqienfamur,  Vtr^tkk  Anal, 
ttr  WMMm,  Baad  t.  (L^«%,  1901). 

A  ppendktdor. 

The  bony  framework  of  the  two  appendages  or  extremities, 
as  the  upiKT  and  lower  limbs  arc  called,  is  built  up  on  the  same 
plan  in  both.  £ach  conaists  of  a  limb  gfrdle  (aboukkr  and  hip 
;  it  with  the  axial  ifceletao,  a  proximal  fliii(le 
(humenia,  femnr),  a  diatal  dotibie  bone  segment 
(ndiu,  villa;  t&na,  fibula),  the  haiid  and  foot  segments  (carpus, 
OMtacaipns;  tanus,  metatarsus)  and  the  digits  (phalanges). 
It  should  be  understood  that  in  the  following  descriptions  the 
terms  internal  and  i  xtrrn  i1  arr  u<^i  in  rclatioB  to  the  mid-line 
of  the  body  and  not  to  thai  of  ilu  l.mb. 

The  upper  limb  in  man  may  tic  subflivitlH  irito  a  proximal  part  or 
shoulder,  a  distal  part  or  hand,  and  an  inciTnit^liaie  «hait,  which 
conaau  of  an  upper  arm  or  brackium.  and  a  forearm  or 
aiOe-brackimm.  In  aaeh  of  theae  subdivisions  certain 
bones  are  loaKii  in  tilOihoialdcr,  thcclavsrii'  .ind  scapula  ; 
in  the  upper  arm,  ttw  hnmerns;  {■  the  forearm,  ifi<-  ra<liiiM  and 
uina,  the  bone  of  the  uprn-r  ^rm  in  man  haing  longer  than  the  bones 

of  the  forearm ;  in 
the  hand,  the  car- 
pal and  metacar- 
pal hones  and  the 
phalangeiiL  The 
sc  a  ^)  u  I  a  and 
clavicle  together 
form  an  imiierfei  1 
bony  arrh,  the 
Scapular  Arch  or 
Shoulder  (lirdle: 
to  the  the  shaft  and 
hand  form  a  free 
divergent  A  [>- 
|)  <■  n  (Li  ((  e.  The 
shiiultler  girdle  is 
the  direct  medium 
of  connexion  be- 
tlie  axial 


Fig.  ij.^ — l>iammmatic  Section  to  repraaent 

the  Relations  of  the  Shoulder  Cinll 
Trunk. 

V     A  thoracic  vertebra.    C!    The  clavicle. 

A  r:li.  M    The  meniM  u>  ai 

The  sternum.  its  sternal  end. 

The  scapula.  H  The 

The  c«iracoid. 
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Sc 
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•teuton  and  the  dixx-rgcnt  part  of  the  limb;  its  anterior  aegment, 
tlie  clavkte,  articulatea  with  the  upper  end  of  the  stemom,  wliilst 
its  posterior  segment,  the  scapula,  appmachaa^  luit  doca  Mt  nach, 

the  dorsal  spines. 

The  clavicle,  or  collar  bone  I'fij:.  14),  is  an  elongated  tnoe  which 
extends  from  the  uiifK-r  end  of  the  sternum  horijsontally  outward, 
ffj-fr^      to  articulate  with  the  acromion  process  of  trie  scapula. 

It  praaents  a  strong  siemoidal  curve,  which  is  associated 
with  the  transverse  and  horiiontaJ  direction  (if  (he  axis  of  the  human 
shoultler.  It  is  slender  in  the  fetnale.  luit  [kwertiil  in  miiniilar 
male*;  its  sternal  end  thick  and  somewhat  triangular:  its  acromial 
end,  flattened  from  atxive  downw.aril,  hii.t  an  oval  articular  .surf.ice 
for  the  acromion.  Its  shaft  has  four  surfaces  for  the  attachment 
of  muaclaa;  and  atrang  ligaments  connecting  it  with  the  coracoid, 
is  attaciied  to  the  under  lUfface,  nea'  the  outer  end.  whilst  near  the 
inner  a  strong  ligament  tiassew  Iietwti-n  it  and  the  fir-^t  rib. 

The  wrapala,  or  5hi.iiiKler  blade  141,  is  the  mn«t  imijortant 

bone  of  the  shoulder  girdle,  and  is  presem  in  .lU  tu.unniaU.  It  lies 
^^^^  at  the  up|ier  and  luck  (lart  n|"  thi-  wall  nf  the  <  Ih-m, 
^^^^  reaching  from  the  second  to  the  soxnth  nb.  Its  fr>rm  is 
platc-Uke  and  triangular,  with  three  surfaces,  three  borders,  and 
three  angles.  Its  costal  or  ventral  surface  is  in  relation  to  the  ribs, 
frtim  tthich  it  is  se|>arated  by  certain  muscles:  one,  callol  sub- 
scapiil.in^.  arises  from  the  surface  itself,  which  is  often  tcmiccl 
suhscapuitir  fcssij.  The  dorsum  or  biKk  "f  the  wapiila  is  traversexl 
fnim  liehitiil  fnrw.mj  by  a  prominent  spine,  which  lies  in  (he  prn|KT 
axis  of  the  scapula,  and  subdivides  this  aspect  of  the  bone  into  a 
surface  above  the  ^ne,  the  *upf»-$pinan$  fana,  and  one  below  the 
spine,  the  infiro-spiMous  fossa.  The  spine  archea  forward  to  end  in 
a  broad  (lattcne<i  process,  the  acromum,  which  has  an  oval  articular 
surface  for  the  clavicle;  both  spine  and  acromion  are  largelv  de- 
veIo)«sl  in  I  hi-  liiitiMUi  xapula  in  correlation  with  the  great  siw  of 
the  tra|_>e.'ius  .irrj  tli  Itoid  muscles,  which  are  concern<s:I  in  the 
elevation  and  abduction  of  the  upper  limb.  The  borders  of  the 
leapula,  diiecled  upward,  backward,  and  downward,  give  attach- 
ment to  several  inuscles.  The  angles  are  inferior,  antero-superior, 
and  postcro-Bupciior.  The  antero-superior  i*  the  most  important ; 
it  is  truncated,  and  has  a  large,  shallow,  oval,  smooth  surface,  the 
l^rnoid  fotsn,  for  articulation  with  the  humerus,  to  form  the  shoulder 
joint.  OvcrhauKir.K  the  glenoid  fons.i  is  a  ciir\-«ti  l>eak-like  process, 
the  toracoid,  which  is  m  importance  as  correspoiiding  with  the 
SMorate  cocaeoid  bona  of  Bwotremes.  birds  and  reptilaa,  Tlwiiae 
of  denufCBtKW  between  it  awl  (he  scapula  proper  ia  mufecd  on  the 
■  bolder  of  the  acapuia  bjr  the  aujuMsapuar 


The  humerub,  or  bone  of  the  up|xr  arm  (hg.  14),  is  a  long  bone, 
and  consists  of  a  shaft  and  two  extremhieB.  The  upper  extremity 
nossetues  a  convex  sphemidal  smooth  surface,  the  hatd,  ■,. 
for  articulation  with  tlie  glenoid  focsa  of  the  scapula;  it 
is  surrounded  by  a  mmw  constricted  ntck.  and  where  tlie  neeh 
and  sh.ifr  liecome  continuous  with  each  other,  two  processes  or 
tuf'frn.wUr-i  are  ftuind,  t<i  which  are  att.Khed  ihe  rotator  muscle* 
arising  from  the  scapular  fossae.  Between  the  tuberosities  ia  a 
^riKi\'e  in  which  the  long  tendon  of  tlw  liiceps  rests.  A 1 
through  the  head  of  the  numenis  perpen- 
dicular to  the  middle  of  its  articular 
surface,  forms  «ith  (he  axis  of  the  »haft 
of  the  bone  an  angle  of  40°.  The  shaft 
of  the  humerus  is  trianguUir  in  section 
above,  but  flattened  and  ex|ianded 
below;  about  midway  down  the  outer 
surface  is  a  rough  tidge  for  the  insertion 
of  the  deltoid  muscle,  and  on  the  inner 
surface  another  rough  mark  for  the 
in!>ertion  of  the  onico  brarhialis.  A 
shallow  groove  winds  rounri  ti.e  bark  of 
the  bone,  in  which  thr  nuistulo-sjiiral 
nerve  is  lodged.  The  lower  extremity 
of  the  humeru<i  crinsists  of  an  articular 
and  a  non-anii  nl  ir  jt.  irlion.  The aitictllar 
has  a  sin.dl  hi.nl  ■•v  aipilrUum  externally 
for  the  radius,  and  a  pulley  or  trochita 
internally  lor  the  t:io\ eiiieiil s  of  the  ulna 
in  flexion  and  extension  of  the  limb. 
The  non-articular  part  has  a  projection 
both  on  its  inner  and  outer  aspect ;  these 
are  known  as  the  inlrmai  and  external 
condyles,  and  of  these  the  internal  is  the 
more  prominent;  e.ich  is  .surmounted  by 
a  supriui>ml;lnr  rui^r,  .ir:il  ihr  iiirrrnal 
condyle  and  riilgc  attach  the  muscles 
passing  to  the  flexor  surface  of  the  fore- 
arm, while  the  external  are  for  those 
passing  to  the  extenxor  surface. 

A  small,  downwardly  directed,  hook- 
like process  of  bone  is  occasionally 
fotmd  above  the  internal  condvlc  anti 
is  the  \'estige  of  the  supracondylar  fora- 
men found  in  so  many  of  the  lower 
animals  (sec  fielow  Com fmralifr  Anatomy) . 

Before  describing  the  two  bones  of  t'he 
forearm,  the  range  of  movement  which 
can  take  place  t)etweeii  thi  iti  should  l)e 
notiriNl,  In  our  |>osiiion,  which  is  called 
SHpitif,  they  lie  [wrallel  to  each  other, 
the  nidius  being  the  more  exu  rn  d  bone, 

and  the  palm  of  the  hand  Ix-ing  directe<i   pi,-;    | ,  i  in.  \ppen- 

forward:  in  the  other  or  Prone  position  .ij^-uiar  Skeleton  of  tho 
the  radms  crosses  obliquelv  in  front  of  L^.f,  i  y,,,],. 
(he  iile.i,  and  the  ]ia\m  of  the  hand  is  ^, 
dipv  t,-,|  Im<  Vwnr.!.    Not  only  the  bones  ijtnltf' 
the  forearm,  but  those  A  the  hand  iitllS, 


Ac  Acromion  proceie. 


The  radius  (fig.  14)  ia  the  outer  bone  of 
the  forearm,  and  tike  alt  long  bones 

fKmsesses  a  shaft  anr)  two  ex-       n  rftas,  I 

trcmities.  The  upper  extremity  , 
or  head  ha.s  a  shallow.  smiHith  cup  for 
moving  on  the  capitelliirn  of  the  humrnis; 
the  outer  margin  of  the  cup  is  also 


are  «upi»>s.-<l  to  U-  in  the  suphw  poahfcm  ^  cSScS^ 

when  they  arc  described.  "^"Tju  • 

—       '  scapula. 

11  Humeru.*. 

R  Radius. 

t  Ina. 

Up|K)site  the  eight 
carpal  bones. 
Mc  Opposite   the^  jhy 
smooth,  for  articulation  with  the  ulna  b       raettOMBOl  b«wBi 
and  ofUnilar  ligament ;  below  the  cup  {,  rjj^**' 
is  a  constrirtetl  neeh.  and  immcfiiatelv  I,, 
twiow  the  neck  a  tuberosity  for  the  in'-  ^V°*"*' 
senioo  of  the  bii-eps.    The  shaft  of  the  i.     ,  e 
bone  po«ssesses   three  surfaces  for  the  ^  -    Little  linger, 
attachinent  of  muscles,  and  a  sharp   inner  border  for  the  in- 
terotseous  membrane.    The  hyswr  end  of  the  bone  is  much 
broader  than  the  upper,  and  is  marleed  posteriorly  by  grooves 
for  the  lixigmcnt  of  tendons  passing  to  tne  back  of  the  hand ; 
from  its  oiiler  border  a  pointed  styloid  process  projects  down- 
wani:  its  inner  iKirder  has  a  smooth  shallow  fossa   (the  sip- 
moid  cavity  of  the  radius)  for  articulation  with  the  ulna,  and 
its  broad  lower  surface  is  smooth  and  concave,  for  articu- 
lation  with  the  scaphoid  and  asmihmar  bonee  cf  the  wrist. 

The  ulna  (fig.  14)  is  also  •long  bene  Its  upper  csidh  subdivided 
into  two  strong  pmcesses  by  a  decfi  fosa,  the  trtater  tirmoid  eaoity, 
which  possesses  a  sinioeyth  surface  for  articulation  with  Vlaa. 
the  trochlea  of  the  humerus.  The  anterior  or  eoronoid 
process  is  rough  in  front  for  the  insertion  of  the  brai  hialis  antiru.*. 
whilst  the  posteiior  or  oUtranon  process  gives  insertion  to  the  large 
triceps  muscle  of  the  upper  arm.  Imaaihtdr  bdow  the  outer 
border  of  the  great  sigmokl  cavity  is  the  mm  HgKaU  tatilf  tar 
Mtkotaliaa  wA  the  iMe  of  the  head  of      ndma.  Theahiltflf 
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(he  bone  has  three  surfaces  for  the  attachment  of  muadea,  and  a 
■harp  outer  border  for  the  interoucous  mrnibrane.  The  louer  end. 
imica  imallcr  than  the  upper,  has  a  iKjintvd  slyioid  prLxesii  and  a 
MMMttb  articular  !^u^tal'(.'.  the  outer  purtiun  uf  which  i»  (OT  the  lower 
cad  of  th<-  (hi  luuir  part  fur  moving  on  a  of  the 

wrist  joint  called  the  tri-in^ular  hbro-cartiiagc. 

The  hand  ronsi^ts  of  the  carpu»  or  wriM,  of  the  luetacaqMia  or 
palm,  and  of  the  free  dibits,  the  thumb  and  four  lineera.  Anatomists 
ju.    .        describe  it  with  the  palm  turned  to  the  front,  and  with  it.s 
axis  in  line  with  the  axis  of  the  forearm. 

Tha  carped  or  wrist  bones  (fig.  14)  arc  eight  in  number  and  miall 
in  liae:  they  are  arr,in««-<l  in  l  -.m  luws,  a  pruxtmai. — 1  i  .  a 
— next  the  forearm. — consisting  of  the  scaphoid,  semilunar, 
Cuneiform  and  pisiform;  ana  a  dislai.  i.e.  a  row  next 
the  bones  of  the  palm, — con»i$tin^  of  a  trapezium,  trapezoid,  os 
magnum  and  undform;  the  bones  in  aack  mw  bdag  aanad  in  the 
order  they  are  met  with,  from  the  ndial  or  outer  to  the  ulnar  or 
inner  side  of  the  wrist.  It  is  unnece^sirv  to  j;ive  a  feparate  de- 
iicription  of  each  bone.  Except  the  pisiform  or  pca-bha(>cd  bone, 
which  articulates  with  ihe  front  of  the  (  unciform,  each  carpal  bone 
is  =hort  and  irregularlv  1  ul'niil.il  in  siliaiK';  its  anterior  (or  palnuir) 
surface  and  its  posterior  ^or  dorsal)  being  rough,  for  the  attachment 
of  UgMMflU;  It*  MiDcriar  ami  inferior  surfaces  being  invariably 
■mooth,  for  artleulauon  with  adjacent  bones;  whilst  the  inner  and 
outer  surfaces  arc  also  smooth,  for  articulation,  except  the  outer 
surfaces  of  the  maphoiil  and  trapezium  (the  two  external  bones  of 
the  carpus),  and  the  inner  surfaces  of  tln'  i  ii:u  i?iitin  and  unciform 
(the  two  internal  bones).  Occasionally  L\tra  imr.LS  arc  tuund,  but 
tbey  are  apparently  the  remnants  of  cartilaginous  elements  found  in 
the  hand  ol  the  early  embryo  (aee  G.  Huleaiu*,  Mprpk,  ArbtUen, 
v.. 

The  metacarpal  boneit,  or  bones  of  the  palm  of  the  hand,  arc  five 
in  number  (fig.  14).  They  are  miniature  long  bonca,  and  each 
^•osM-sses  a  shaft  .ind  two  extremities.  1'he  metacarpal  of  the 
thumb  is  the  short<-.!.  ,in<l  diviims  untwiin!  from  the  rest;  its 
carpal  extremity  is  saddlc-shapcd,  for  articulation  with  the  trapezium : 
Ita  flbaft  Is  aomewhat  oooyMeaaed,  and  ita  phalanssnl  9bA  w  anooth 
and  mnidnl.  for  the  lirM  phalanx  of  the  thuarii.  The  tbnr  other 
nKtMarpal  booea  fadong  to  the  four  fingers :  they  an  almast  parallel 
to  each  other,  and  diminish  in  size  from  the  teoond  to  the  fifth. 
Their  carpal  ends  artictiUili-  with  the  trn)X'Zuid,  oe  raagnum  and 
uniifurtii.  thuir  L-fial-s  arc  three-sided:  their  phalaogaal  ends 
articulate  with  the  proximal  phalanges  of  the  lingers. 
The  number  of  digiu  in  tiie  iwndia  five.  Tbw aic  dtttLawiMted 
y  the  names  of  poUcx  or  Uramb,  index,  macGua,  aanUhna  and 
n,^_       minimus.    Their  slceleton  oonaiata  of  soarteen  bones. 

named  phalanges,  of  which  the  thumb  ha*  two,  and  each 
of  the  four  fingers  three.  The  phalanx  next  the  metacarpal  bone  is 
the  proximal,  that  which  cames  the  nail,  the  terminal  or  ungual 
phalanx,  whilst  the  interinedtaie  bone  is  the  middle  phalanx,  bach 
M  a  miniature  long  bone,  with  two  articular  extremities  and  an 
intermediate  shaft,  except  the  terminal  phalanges,  which  have  an 
articular  anrface  only  at  their  pradnal  cnda,  the  diatal  cad  being 
rounded  and  rough,  to  aifiani  a  nuface  for  the  lodgment  of  the 
nail. 

The  Inkkwior  or  Tki  vk  Extkemitv,  or  Lowek  LlMB.oadrfltBor 
a  proximal  part  or  haunch,  a  distal  part  or  foot,  and  an  intermediate 
^haft  ^ul>dividcd  into  thigh  and  leg.  I^ch  part  has  it» 
appropriate  skeleton  (the  thigh-bone  in  man  being  longer 
tnantneU-g-lioncs).  The  bone  of  the  haunch  (os  innomin.i- 
tum)  formaaiiaich  or  i>eU  ir  girdle,  which  articulates  behind  with  the 
ade  of  the  Mcniro,  and  arches  forward  to  aiticulatc  with  the  opposite 
«  '  haunch-bone    at  the 

pubic  symphysis.  It 
IS  the  direct  medium 
ot  connexion  between 
the  axial  skeleton  and 
the  shaft  and  foot, 
which  form  a  free 
divergent  apjxndage. 

The  OS  innaminatum. 
or  hauni  h-lnMU'.  is  .t 
large  irregular  plate- 
like  bone,  which  forma 
the  Literal  and  inferior 
liour.riarv  of  the  cavity 
>l  the  iK''nis.  In  rarly 
life  it  ron-i-t-!  nf  (hn-e 
bones — ilium  i-i  hiiim 
and  pubis — w  hich  unite 
about  the  twwtySHh 
year  into  a  single  boiifc  These  bones  converge,  and  join  to  form  a 
deep  fossa  or  cup.  the  ccelaMum  or  cotyioid  cavity,  on  the  outer 
surface  of  the  bone,  which  lodges  the  head  of  the  thigh- 
bone at  the  hip-joint.  On<-  fifth  <if  this  cup  is  formed  by 
the  ijuIm  ^.  .mil  al-oijt  Ivm-fifths  cai  h  liv  the  ischium  and 
ilium.  At  the  bottom  of  the  acetabulum  is  a  dei>re«sion.  to  the 
■dta  o(  which  the  iifanMntun  tem  of  the  hip-joint  is  attached. 
Fram  the  aoetibulum  flw  Ihin  axtMida  upward  and  backward,  the 
downward  and  backward,  the  pabis  forward,  inward  and 


by 


Fic.  15,— Diagrunauiic  section  to  repre- 
sent the  relatiims  of  the  Pelvic  Gtnlla  to 
the  Trunk. 
V  A  sacral  vertebra. 
11  The  ilium. 
P  The  two  pubic  boacs  meeting  in  front  at 

the  symphysis. 
F  The  (cmur. 


gjlrdk. 


downward.  Below  the  acetabulum  is  a  large  hole,  the 
thyroid  foramrn,  which  is  bounded  by  the  ischium  and  pubes; 
behind  and  above  the  accubulum  is  the  deep  sciaiic  notch,  which 
is  bounded  by  the  iw  hiuni  and  tUum,  and  below  this  is  the  smaU 
sciatic  nokh. 

The  ilium  (hg.  16)  in  man  i-.  a  broad  plate-like  bone,  the  lower  end 
of  which  aids  in  forming  the  acetabulum,  while  the  upper  end  fonnt 

the  iliac  crest,  which,  in  man,  in 
c  unformily  with  the  general  expan- 
sion of  the  bone,  is  elongated  into 
thi'  sinuous  crest  of  the  ilium.  This 
I  te-.(  i^  ol  ^u  ,n  imixjrtaiKc,  for  it 
affords  attachment  to  the  broad 
muscles  which  form  the  wall  of  thr 
abdominal  cavity.  One  surface  of 
the  ilium  is  rxleriuU,  and  marked  by 
curved  lines  which  subdiv'ide  it  into 
an  IS  for  the  origin  of  the  muscles 
o!  the  buttock;  another  surface  is 
anlenar,  and  hoUowtil  out  to  givi- 
origin  to  the  illacus  muscle;  the 
third,  or  tnUrnai,  surface  articulates 
posteriorly  with  the  sacrum,  whilst 
anteriorly  it  forms  a  part  of  the  wall 
of  the  true  pelvis.  The  external  is 
*»'para(e<l  from  the  anterior  surface 
by  a  Iwrder  which  joins  the  anterior 
en<l  of  the  crest,  where  it  forms  a 
process,  the  anleriar  suptrior  spine. 
About  the  middle  of  taia  borwr  it 
the  dfllmor  inferior  spime.  DetlWSH 
the  external  and  internal  surfaces  ia 
a  border  on  which  arc  found  the 
posterior  superior  and  inferior  opines; 
l>etwcen  the  anterior  and  internal 
surfaces  is  the  ilio-pcctineal  line, 

v.h.^h  forms  part  ef  tite  line  of 

Ncpiiration  between  the  true  and 
false  pelvis. 

The  pubis  (fig.  t6)  U  also  a  three- 
sided,  prismatic,  rod-like  bone,  the 
fundamental  form  of  which  PMh> 
is  olMcured  by  the  modi- 
fication in  shape  of  its  inner  end.  In 
human  anatomy  it  is  customary  to 
f^ard  it  as  ronsiitiin  of  a  hoiy  and 
of  two  brancbes,  an  upper  ioA  a 
lower  ramui. 

The  upper  ramus  runs  downward, 
forward  and  inward  from  the  aceta- 
bulum to  the  body  0}  the  pubis,  which 
is  a  i>late  of  bone  puiced  nearly  hori> 
zontally  in  the  Upright  ^position  of 

the  subject  and  articulating  with  its  •    .  ^  

fellow  of  the  opposite  Mde  at  the  Skeleton  of  the  Left  Laiwcr 

symtihysj-i  piiliis  {see  JoiNTS).  Pro-  Limb 
jecting  forward  from  the  junction  of 
the  bodjr  and  upper  ramus  is  the 
fubic  sptMt,  an  inqmrtant  landmark 
in  surgery,  and  to  this  the  ilio-pec- 
tinealiine,  already  mentieoed,  may 
be  traced. 

The  louvT  ramus  nallv  more 
horizontal  than  the  tipiK-r  (whi<h 
used  to  be  called  the  linn/  int  r: 
ramus),  and  runs  backward  and 
outward  from  the  body  to  meet  ti» 
ramus  of  the  isckitm  mad  10  fonn  die 
suhpuhic  arch. 

The  isi  hium  (fig.  16).  like  the  ilium 
and  pubis,  has  the  fundamental  form 
of  a  three-sided  prismatic  lidhtim, 
rod.  One  extremity  (the 
upper)  oonnletes  the  acetabulum. 
whiUt  the  lower  forms  the  large 
prominence,  or  lubfr  ischii.  The 
surfaces  of  the  bone  are  tnlernaJ  or 
pelvic,  iinlernntlerrtnl,  and  p<'!:lero- 
external.  The  [x:|vic  and  [Xjatcro- 
external  surfaces  arc  separated  from 


each  other  by  •  aham  wwr^vH 
which  b  seen  the  jicMafi^jn*.  The 
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Ilium. 
Ischium. 

Pubis,  the  three  parts  of 
the  innominate  Kwe. 

Femur. 

Patella. 
Tibia. 
Fibula. 

( ippositc  the  I 

Imjiks. 
Os  calds.  forming  | 

nencc  of  heel. 
Opposite  the  five  meta- 
tarsal bones. 
H    Hallux  or  great  toe. 

II.  S«-ci)nd. 

III.  Third. 

IV.  Fourth. 
Kfth  or  little  toe.  The 

dotted  line  HH  repre- 
sents the  horizontal 
pLine.  whilst  the  dotted 
line  V  i^  in  line  with 
the  vertical  axis  of  the 
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pelvic  and  antero-erterrra!  surface*  are  separated  by  a 

which  forms  a  part  of  the  boundary  of  the  oMutS 


  border, 

 unrtor  fonmen ;  but 

the  margin  between  the  antero-  and  postero-extemal  surfaces  is 
fi-rhly  marked.  The  tldM■rl>^i( v,  a  thirl;,  muRh  and  strong  prwes.s, 
gives  origin  to  several  powerful  muscles:  on  it  the  body  rests  in  the 
sitting  p<isture:  a  flattened  ramus  ascends  from  it  to  join  the  lower 
ramus  of  the  pubis,  and  completes  both  the  pubic  aRih  and  the 
Bargin  of  the  cbtuntor  fonunen. 
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By  ihe  arlicuUtion  of  the  two  innominate  bunest  with  each  ulher 
in  front  at  the  pubic  •ympbyiis,  and  with  the  ndes  ol  the  aacrum 
behind,  the  omcous  walls  of  the  cavity  of  the  Pelvis  are 

_ '  formed.  This  cavity  i»  subdivided  into  •  Uil»e  and  a  true 
peK'is,  The  false  pelvi*  lies  between  the  expanded  wing-likc  portions 
of  the  two  ilia.  Tlic  true  pelvic-  lies  Ijclow  the  two  ilio-pcv tineal  Uncs 
and  the  IjUj:^  ijI  the  s^iLTum.  whi\  ii  ^il^rln^3r^  t  iir  upiwr  m itn  e  or  in 
of  the  true  pcivi^i,  or  iiclvic  inlet;  whil^it  its  lower  orilicc  or  outlet  is 
bmmdBd  behind  by  the  coccyx,  (■tamlly  by  the  iadiwl  tuberosities, 
sod  in  front  by  the  pubic  tactu  In  the  enct  attttude  (he  pelvi*  t» 
M  iodined  that  the  plane  o(  the  brim  forma  with  the  horizontal 
pbnn  an  angle  of  from  60'  to  63*.  The  axis  of  the  cavity  ii  curvc<l. 
and  is  represented  by  .1  linedropiwil  ix-rju-ndlriil  irlv  from  the  [il.ini-* 
ui  the  brim,  the  cavity  and  the  uutlci .  .i-.  tlic  driin  it  U  ijirn  tid 
downward  and  backward,  at  the  outlet  downward  aiul  a  linle  ii>r- 
wanL  Owinij;  to  the  inclination  of  thepdvil»the  \mm:  i>(  ilie  -^.k  rum 
bnenrly  a  in.  higher  than  the  upper  bonier  of  the  pubic  (.yniphyMs. 
The  female  pelvis  is  distinguishe<l  from  the  mate  by  certain  sexual 
charactcr«.  I'he  bone*  nre  more  i-lendcr,  the  riducit  and  proce»»ea 
for  muscular  attachment  more  feeble,  the  breadth  and  capacity 
.;riMH-r,  the  depth  less,  giving  the  gre.iicr  breailth  to  the  hips  of  a 
woman;  the  inlet  more  nearly  circular,  the  pubic  arch  wider, 
the  distance  between  the  tuberosities  pantav  and  the  aceta' 


bulum  smaller  in  the  female  than  in  the  mS^ 

1  KNM 

the  expansion  of  the  uterus  during  pncnancy,  and  lor  the  espuMon 


ai  the  woman's  over  the  man's  palvia  is  to  affonl 


The  greater  capacity 
ord  neater  room  for 


of  'he  I  hill!  .it  the  time  nf  birth. 

I  he  k-mar  fir  thiw;h-lKitie  (ti^;.  i(>;  it  lon^jest  bone  in  the  Inxly, 
and  constats  of  a  shaft  and  two  extremities.  The  upper  extremity 
M^—,  or  kead  has  a  smooth  hemispherical  surface,  in  which  an 
oval  rouehened  fossa,  for  the  attachment  of  the  liga- 
mentum  teres  of  the  hip.  is  found;  from  dw  head  a  strong  doneated 
tu-d  pa»!<e»  downward  and  outward  to  join  the  Upper  eiwl  ol  the 
shaft;  the  place  of  junction  is  niarke<l  by  two  i)roce<!<e^or  trochanti  rs; 
to  the  cxtr-rntiJ  i>r  i^rciU  IrochiiiUt'r  arc  attarlicl  inany  mu^  li-^:  ilie 
inlrmaJ  or  Unfr  inxhanUr  gives  atlachmt-nt  to  the  p-«a>  and  iliai  un. 
A  line  drawn  through  the  axis  of  the  head  and  neck  forms  with  a 
vertical  tine  drawn  through  the  shaft  an  angle  of  30°;  in  a  woman 
thio  ancle  is  a  little  leas  obtu«e  than  in  a  man,  and  the  obliquity  of  the 
shaft  of  the  femur  is  slightly  greater  in  the  former  than  in  the  latter. 
Wu-  -h.ift  ii  almost  cylindric.il  alxiut  its  centre,  but  expanded  above 
and  Ik.-!ow  ;  it-;  front  and  sidf<  >:i\e  i>ri>;iii  In  the  r\it-n>or  mttscle* 
ol  the  U  ;  tichinil  there  is  a  rough  ridge,  which,  though  called  linra 
ait-'rii.  i .  rv-ill'.  .1  ii.irrDW  surf.ice  and  not  a  line;  it  gives  attachment 
to  several  muscles.  The  lower  end  of  the  bone  pre!<enis  a  Large 
imootb  articular  surface  for  the  knee  joint,  the  anterior  portion  of 
i^h  forms  a  trockUa  or  pulley  for  the  movements  of  the  patella, 
whilst  the  lower  and  posterior  part  U  <id><Jivide<l  into  two  convex 
amdyUi  liv  a  deep  fossa  which  gives  attachment  to  the  cnicial 
ligainen-.  -  of  tlie  knee.  The  inner  and  outer  surfaces  of  this  end  of 
the  bone  arc  ro'.i^h.  for  the  attsrhmsnt  of  muscles  and  the  btenl 
ligament*  of  the  knee. 

The  /mmt  constitutes  usually  about  0-275  of  the  individual 
statute;  but  tfak  proportion  is  not  constant,  as  this  btme  forms  a 
larger  clement  in  the  stature  of  a  tall  than  of  a  short  man.  The 
human  femur  presents  also  a  concave  popliteal  lurfac*.  thus  difTrring 
from  that  of  Pithc<Mnthropus,  whose  popliteal  surface  is  conv  ex. 
In  the  bonc-i  <i(  M>riii-  r.i  es  the  dorsal  ridge  of  the  thigh-bone  (line  1 
aspera)  projects  as  a  prominent  creist  cauiun^  the  bones  to  appear 
"  pOaatand."  a  condition  the  amount  of  which  is  indicated  by  the 
Increased  relative  length  of  the  sagittal  of  the  corona)  diameter  cif 
The  bone.  Pllastering,  though  characteristic  of  lower  and  primiti%-e 
ra*  e-.  of  man,  is  never  founa  in  the  anthropoids.  The  u|)per  third 
of  the  femur  in  some  races  is  sagitially  flattened,  a  condition  which 
is  called  platymeria.  Its  degree  is  indicated  by  the  CXOCM  of  the 
coronal  o\-er  the  sagittal  diameter  in  this  region. 

The  patella  or  knae*aan  ifig,  16)  ia  «  aaMll  trianiBlir  fttttaMd 
bone  developed  in  the  tendon  of  the  great  extensor  mtHcles  of  the 
_  leg.    Its  anterior  surface  and  ades  are  rough,  for  the 

attachment  of  the  fitms  of  that  tendon;  its  posterior 
surface  is  smooth,  and  enters  into  the  formation  of  the  knee- 
joint. 

Between  the  two  bones  of  the  k?g  there  are  no  tiwvements  of 
pronation  and  supination  as  between  the  two  hones  of  the  forearm. 
The  tibia  and  fibula  are  fixed  in  position;  the  fibula  is  always 
external,  the  tibia  internal. 

The  tibia  or  «hin-bone  (fig.  16)  is  the  hnger  and  more  Important 
of  the  two  bones  of  the  leg;  the  femur  mo\x-»  atid  rests  upon  its 
upper  end.  and  down  it  the  weight  of  the  bo<ly  in  the 
erect  position  is  transmitted  to  the  f<X)t._  Except  the 
femur,  it  is  the  longest  bone  of  the  skcteton.'and  consists  of  a  shaft 
and  two  extremities.  The  upper  extremity  is  broad,  and  is  expanded 
iato  two  ItAerosUiet,  the  external  of  which  has  a  small  articular 
facet  Inferiorly,  for  the  head  of  the  fibula;  superioriy.  the  tuber- 
osities have  two  smooth  surfaoss,for  articulation  with  the  condyles 
of  the  femur;  they  are  separated  1^  an  intermediate  routh  surface, 
from  which  a  short  fpinf  freally  a  ^^ries  of  elrvation^i  projects, 
which  gi'  f's  attachments  to  the  iritcr,irr-i  nl.ir  criM  i.i!  liuaments  and 
semilunar  cartilages  of  the  knee,  and  lies  opposite  the  intercondylar 
foMa  «f  tlw  femur.  The  shaft  of  the  bone  is  three-sided;  its  waer 


»urface  i»  subcutaneous,  and  forms  the  shin;  its  outer  and  posterior 
surfaces  arc  for  the  o(irin  of  muscles;  the  anterior  boidar  ' 
e  sSin, 


the  sharp  ri<l^e  of  the  shin,  and  terminates  superioriy  in  a 

for  the  iniiertion  of  the  extensor  tendon  of  the  leg;  the  ouu   

of  the  bone  gives  attachment  to  the  interosseous  membrane  of  the 
leg.  The  lower  end  of  the  bone,  smaller  than  the  upper,  is  pro- 
iiiio.i  liriKid  )iri>iess,  iMlernal  maiUvlui,  which  forms  the  inner 
prominence  of  the  ankle:  its  under  surface  is  smooth  for  articutaiion 
with  the  astwtalwai  tntHnally  it  wticulatw  with  the  lourer  cud 
of  the  fibula. 

The  libia  in  most  civilized  races  is  triangular  in  the  section  of  its 
shaft,  but  in  many  s.i\age  and  prehistonc  races  it  is  two-edged. 
The  condition  is  named  piii!;inrmiii,  and  is  indicated  by  the  pro- 
porlion.il  excess  of  tlie  s.l^it■.al  over  the  coronal  diameter.  The 
loeial  tibia  has  its  head  iJigbtly  bent  backward  with  regard  to  the 
xhaft,  a  eondbhHL  whidi  WNially  diia|ifmare  in  the  adult,  but  which 
is  shown  la  tha  piddatarie  tIbM  finmd  in  the  cave  of  Spy.  In 
races  that  squat  on  tlwir  heeb  the  fRMtaaigitt  of  tha  lower  end  4d 
the  tibia  is  nariwd  by  a  small  articular  facet  for  the  nedt  of  the 
astragalus. 

The  tibula,  or  ^()liI.t  li.me  of  the  Xcf,  (fig.  16),  is  a  ?ler-.der  long  l>one 
with  a  shaft  and  two  extremities.  The  upP^^r  end  or  head  articulates 
with  the  outer  tuberosity  of  the  tfina.  'The  shaft  is  four^ 
sided,  and  roughened  (or  the  origins  of  the  muscles. 

Separating  thcantcrior  from  the  internal  surface  is  a  sic  

for  the  attachment  of  the  interosseous  membrane.  Tha  lower  end 
ha.^  a  strong  process  {rxtemai  malUolus) 
|i:oj,-  ting  downward  to  form  the  outer 
prominence  of  the  ankle,  and  a  smooth 
inner  suriace  for  articuhttion  with  the 
astragalus,  above  which  Is  a  rough  surface 
for  the  attachment  of  ligaments  which 
bind  together  the  tibia  and  fibula. 

The  foot  consistN  of  llie  larsusi  tfan 
metatarsus  and   the  U\c  free  digita  OC 
toe.s.  The  human  fool  is  plaictl  f^at. 
in  the  prune  position,  with  the 
sole  or  plantar  surface  in  relation  to  the 

Sround;  the  dorsum  or  back  of  the  foot 
irected  upward;  the  axis  of  the  foot  at 
about  a  right  angle  to  the  axis  uf  the  leg; 
and  the  great  Uh'  or  h.illiix.  which  i.*  the 
corresponding  digit  to  the  thumb,  at  the 
inner  l)ordcrof  the  foot.  The  human  fool, 
therefore,  is  a  peniadactytou&,  plantigrade 
foot. 

The  boocaaf  the  tanusor  ankle  (fig. 
16,  Tr),  are  seven  in  numlier,  and  an 
arranged  in  thiue  trensvcrsc 
rows — a   proximal,   next  the 
Ijoties  of  the  leg.  consisting  of  the  .i>tra- 
galus  and  as  calcis,  a  middle,  of  the 
siaphoid  and  a  distal  next  the  mcta- 
taisus,  consisting  of  the  cuboid,  ecto- 
m^^so-  and  cnto-cunciform.    If  the  tarsal 
bones  be  liHikcd  at  along  with  those  of 
the  mel.itarsus  and  t<K  >,  the  bones  of  the 
t'.Bit  may  l)c  arr.incf  l  ic.  two  longitudinal 
columns — an  outer,  cunMsting  of  the  os  -^letiitarsu 
calcis,  cuboid  and  the  meuursal  bones  ^*  1  haianges, 
and  phalanges  of  the  fourth  and  fifth       <■  alcaneum. 
toes;  an  inner  column  consisting  of  the  "  .ytnigjilus. 
astragalus,  scaphoid,  three  cuneiform  and  ^"  '-uboid. 
the  metatarsal  bones  and  phalanges  of  the 
first,  ^ond  and  third  toes.    The  t.ir.^al. 
like  the  carpal  bones,  arc  short  ami,  with 
the  exception  of  the  cuneiforms  which  are 


Fir..  17.— Bone«  of  the 

right  Human  Foot. 
T  Tarsus. 
M  Metatarsus. 


n  .\avirular. 
<'   Internal  cuneiform. 
c'  Middle  cuneiform. 
c'  Extcriul  cuneiform. 

The  digits  are  in- 
dicated By  Roman 
numerals,  counting 
from  the  tibuil  to  the 
fibular  side. 


wedge-shaped,  irregularly  cuboitial;  the 
dorsal  and  plantar  surfaces  are  as  a  rule 
rough  for  li^gamtmts,  but  as  the  astragalus 
is  locked  in  Iiflween  the  bones  of  the 
leg  and  the  o.;  calcis.  its  dorsil  and 
plantar  surfaces,  as  well  as  the  dorsum  of  the  os  calcis,  are 
smooth  for  artictilatioa;  sinilafhr.  its  lateral  surfaces  are  smooth 
for  afticuiatfen  with  On  tw» maMofi.  Tbepoarerior  surface  of  the 
OS  calcis  prnjects  harktvard  to  form  the  prominence  of  the  hceL 
With  this  exception,  the  bones  have  their  anterior  and  posterior 
surfaces  smooth  for  articulation.  Their  latei^l  surfaces  are  also 
anicuiar,  except  the  outer  surface  ol  the  os  lalris  and  cuboid,  which 
form  the  outer  border;  and  the  inner  surface  of  the  _o»  ^dris, 
scaphoid  and  ento-cuneifons.  tidiich  fonn  tha  innar  hndarei  tha 
taivus.  Supernumerary  bones  an  occnHonally  found  as  In  th» 
hand. 

The  metatarsal  bones  and  the  phalanges  of  the  toes  agree  in 
numhcrand  general  form  with  the  metacarpal  bones  and  the  phalanges 
in  the  hand.  "The  bones  of  the  great  toe  or  hallux  are  ftm- 
more  massive  than  those  of  the  other  digits,  and  this  •^'P^'^^ 
unlike  the  thumb  or  pollex,  does  not  uvcica  fntt  the  Other  iflgtts, 
but  lies  almost  parallel  to  them.  „   .     .  .  . 

£ssirys^.— The  devehipmcnt  of  the  nppandicvlBr  shehtoa  tate 
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place  in  the  core  of  int.-M.Tichymc  in  the  c«ntrv  of  each  limb.'  This 
■ubf  new  im  Ikcoim*  changed  into  cartilafe.  except  perhaps  in  the 
case  of  the  daviefei  though  there  ia  at  pcewnt  aome  doubt  as  to  how 
much  of  tW*  bone  la  chondrified  before  OMificMion  reaches  it. 

The  present  belief  is  that,  although  a  denoait  of  lime  aatts  conatitut- 
ing  the  process  of  ratrifiration  may  and  frequently  tines  ixrur  in 
Mrlil.iK<-,  true  iwifn  atinn  or  the  onlfrly  (lis|yir^il  nf  ih;it  <lejx)!>it  into 
bony  tissue  can  only  taltc  place  through  the  intervention  of  osteo- 
blasts and  osteoclaMs,  and  as  these  cells  are  not  formed  in  cartilage 
they  muKt  make  their  way  in  from  the  Mirroumling  fibrous  tissue 
whirh  ritn^titutes  the  perichondrium. 

f.ii  tors  which  determine  the  Ken(^^al  shape  and  proportionate 
size  of  e4»  h  limb  bone  are  at  work  while  the  eartilaxe  in  iH-int;  fontied, 
Ixxausc  each  future  bone  has  a  no'J'l  cartila(;inou>;  nitKlcl  laiil  down 
before  ossification  bcjjins.  Calcification  usually  bej»ins  at  one  point 
in  each  bone,  unleiu  that  bone  be  a  compound  one  formed  by  the 
fUMon  of  two  or  more  elements  which  were  distinct  in  lower  x-erte- 
farate,ty|M^  as  is  tlie  caae  with  the  os  innominatum. 

It  ia  HitereatinK  to  notice  that  this  centre  of  ctlcifiratinn,  whieh 
will  later  im  \<f  the  cenln-  iif  (^sjfu  .itiiui,  i*  (i^iially  in  ihr  middle  of 
thf  ^  if  J  Inti^  !i.>ru-_  iir,  when  a  i  ulniiilal  Mfick       cjnilavie  is 

dealt  with,  as  in  the  case  of  the  cariral  ami  tarsal  Ikjucs,  in  that  place 
which  is  fan  best  away  from  the  (leriphery,  and  which  is  likely  to  be 
least  weD  nourished.  There  seems,  too,  to  be  a  general  tendenc>-  for 
larger  nuascs  of  cartilage  to  bei^in  calcifyiqg  Gcfon  smaller  ones, 
CoBtnating  the«e  fans  with  the  l>ehavioijr  of  tumom,  which  contain 
cartilaKe  and  which  are  liable  to  vinilrr^o  a  prix  ew  of  ial<  .ir«<i«s 
defeneration,  the  prcsfiit  writer  lol  to  '^usfK-ft  that  the  lali  idr.itioii 
which  precedes  ossification  in  cariilaKe  may  Ix  a  degenerative  chance 
brought  about  by  ill-nutrition.  Howe%-er  this  may  be,  there  is  Uttle 
doubt  that  the  calcification,  once  established,  acts  as  an  attraction 
for  blood-vesaels,  which  piobaUy  bring  with  them  osteoblasts.  an<l 
the  subsequent  oatilication  is  a  process  which  needs  ami  m  eiv  es  a 
plenteous  supply  of  nourishment,  After  a  long  bone  h.is  re,i<  he<l  .i 
certain  s-izl-  it  \cry  often  has  extra  tontres  of  ussificati')n  develojK'<l 
at  its  cniU  an  well  as  at  places  uliere  inigxirtant  muscles  have  raised 
lex-er-like  knobs  ol  cartilage  on  the  nvKlel.  These  extra  centres  are 
called  epiphytes,  and  it  is  convenient  to  distinguish  three  varieties  of 


{a}  pressure  efnpkyses  at  the  ioillt  eiMa  of  loaf  boaes:  {k) 
H  epiphyses,  where  muiiclca  pufl;  and  (e)  almitu  tpitkystt, 


thenKchanical  caii«*-s  of  which  are  more  remote,  but  which  fiim-sont 
atfUCtures  of  greater  lni]Kjrt  in  the  lowlier  vertebrates.  With  rei^anl 
to  the  pressure  epiphyses,  they  form  a  cap  which  protects  the 
epiphysial  line,  or  plate' of  cartilage,  by  means  of  which  the  bone  in- 
creases in  length,  but  thej'  are  certainly  not  essential  to  the  growth 
of  a  bone,  because  they  often  do  not  appear  until  the  bone  has  been 
growing  for  a  lone  time,  while  in  birdi  they  are  not  found  at  all. 
The  traction  cpipnvsos  are.  in  the  opinion  of  the  writer,  ori;;in.dly 
pietes  of  cartila^;e  wliich  have  the  s.inK-  nature  as  sesamoid  carril.ige'* 
develojiod  in  the  play  of  a  t<  ni!i)ri.  where  it  nrcsaes  against  a  ncif^h- 
bouring  cartilaginous  model  of  .i  Ikuh-,  and  which,  instead  of  remain- 
ing separate  structures  throughout  life,  as  is  the  case  with  the  patella, 
fuse  early  with  the  model  against  which  they  arc  pulled,  and  so  form 
a  knob.  For  practical  purposes  the  comcoid  process  of  man  may  be 
regarded  as  an  example  of  an  atavistic  epiphysis  or  jierhaps  of  two 
atavistic  epiphyses.  (For  further  details  on  this  subject  see  the 
writer's  paper.s  on  epiphyseal.  Jour.  Anal,  and  Phys.  vol.  xxx%-ii. 
p.  315;  vol.  xxx\-iii.  p.  2a8;  vol.  xxxix.  o.  402.) 
Turning  now  to  toe  ocvelofKnent  of  the  individual  bones  of  the 


axial  skeMon.  the  clavicle,  at  has  been  mentioned,  is  vutiy  fibrous, 
and  panlycarobigiaout,  but  the  enctpmpoitiont  are  still  inqxtfcctly 


Fna  Aninir 


PW.  U.>-<lssttcatlon  of  the  Clavicle. 


kn<i\vn:  ptiin.ir>  ie:'.;ri  i-  ilir  l  ailii-M  iil  ,ill  in  ihtt  IkhIv  to  appear, 
while  its  sternal  e1^iphy»i^  does  not  1  i>nie  till  the  bone  is  fully  grown, 
and  so  can  have  no  effect  on  the  growth  <■!  the  bone.  It  is  probably 
one  of  the  atavistic  class,  and  IS  often  regarded  as  the  vestige  of  the 
{Wccoracoid  (see  »ub*?ction  on  c«>mparative  anatomy),  though  it  may 
represent  the  inter-clavicle,  which,  as  has  been  pointed  out  in  the 
artii  le  on  the  avial  -kclcton.  is  quite  distinct  from  the  epistcmum. 
It  V iiniM iLtii'-  I. Ill-,  lo  ,i|)|«-.ir  at  .ill. 

The  centri-s  for  the  xapuUi  are  shown  in  the  accompanying  figures 
ffig.  l<)).  G.  B.  Howes  retarded  the  subcoracoid  centre  as  the 
ataviitiie  epiphysis  representing  the  coracoiil  Ixme  of  lower  verte- 


Milt  that  )urt  of  the  mes<Klerni,  or  inid<lle 


layer  of  the  embryo,  in  which  the  cells  are  irregularly  scattered  in  a 
nutrix,  and  are  not  arranged  in  delinita  im»  or  aheett  as  in  the 
coelomic  membrane. 


brates,  while  the  human  coracoid  he  liw^iked  up<^in  as  the  cqui\'alent 
ot  the  epfeoracoid.  The  epiphyses  in  the  vertebral  border  are  ata- 
vistic and  represent  the  supra-scapular  clement  (sec  sectiaii  below  on 
Comparative  A  natomy). 

In  the  humerus  the  centre  for  the  shaft  appears  about  the  ejgjiUl 
we<-k  of  f'>etal  life,  which  is  the  usual  time  Tir  prinian,'  rentres.  TTlie 
head,  trochlea  am!  ca;iiielluiM  h.i\i'  jiti  -^oie  i  jiijilis  n,-.,  while  thoie 
for  the  t  jbcrosiities  and  condyles  are  of  the  traction  variety. 

'ITie  ulna  is  a  very  interesting  bone  l)ccause  there  is  no  pressure 
epiphysis  for  its  upper  end.   The  upper  epiphysis  shown  in  fig.  21 

does  not  encroach  upon  the  articular  surface,  but  is  a  p  '  — 

epiphysis  developed  in  the  triceps  tendon  and  serially 
with  the  patella  fa  sesamoid  bond  in  the  lower" 

In  the  r.idiu.s  there  are  two  terminal  piltHllli 
traction  for  the  iiisertion  of  the  biceps. 

The  carpus  ossifies  after  Mrth,  ■  ■ne  centre  for  each  bone  i»xurring 
in  the  following  order:  os  magnum,  11  to  12  months;  unciform,  12 


rriniAiy  cenirr 
apfiun  abtiut 
3im1  m.  foetjil  life 


16-1 ;  >  rs-;  fiucs 
Aonmlil  ccntri-.    «biKii  jo  yt>. 
appnr  I  5-1  fi  yr.  ; 
nuc fthoui  i^yr^ 
s<tnn.Jar>-  ci-ntfrt  for 

il.'Ut  cml  tst  yw, 
tu.-'.  ahsal  ilyn. 


^bCDncaid  < 
Jliwars  lerrs.:  1 
1  ■■-1  ?  )'rs. 

Appeals  sbaat 


iSsryyis.; 
fiMSiboyc. 


 le-iffw. 

(|MSSS-*SIW> 

Knin  Artfauf  ilwfiisuii.  t.  uinui^:f,.,isi .  Tiii-hv.>k  .tKj.\v«i>. 

Scapula  at  cad  of  First  \'e.ir.    S  apuU  about  the  .\ge  of  Pnbesty. 

Kli..  K).  -Ossification  of  the  Scapula. 

to  14  months;  cuncilunn.  3  years;  semilunar.  5  to  6  ycart>;  trap- 
ezium. 6  years:  scaphoid,  6  ycan;  trepeatwl,  6  to  7  ycnn;  pisifofn^ 

10  to  12  years. 

l.'p  to  the  third  month  of  foetal  life  a  separate  cartilage  for  the  os 
centralc  (see  sub»cction  on  com|uraiive  anatomy)  is  found,  but  this 
later  on  fuses  with  the  scaphoid.  It  will  lie  noticed  that,  broadly 
speakint;,  the  larger  cartilai;inous  niasx's  ossify  before  the  smaller. 

The  nielacariial  bones  have  one  centre  each  for  the  shaft  and  one 
epiphysis  for  trie  bead,  except  that  for  the  thumb  which  hae  one 
centre  for  the  shaft  and  one  epiphysis  for  the  proximal  end. 

The  phalanges  develop  In  the  same  way  that  the  metacarpal  bone 
of  the  thumb  does. 

The  os  innominatum  has  three  primary  centre*  for  the  Uium, 
is«  hium  and  pubis. 

The  spt-ciijl  centres  for  the  cn-st  of  the  ilium  are  probably  a  serial 
repetition  of  those  for  the  vertebral  bonier  of  the  scapula  (sec  fig.  1^) ; 
that  for  the  anterior  inferior  spine  is  a  purely  human  tract  KM 
I'liiphysis  comectcd  with  the  Use  of  the  straight  head  of  the  nactua 
fcnions  in  tbenpnght  position.  The  centre  for  the  pubic  symohysis 
probably  represents  the  epipubis  of  amphibians,  while  that  for  the 
tutH-rosity  ot  the  isihiuni  is  the  hyjx>ischium  of  reptiles  (see  »ut>- 
section  on  tomp.iraii\  e  aiutomy).  The  most  anterior  of  the  epi- 
physes in  the  acetabulum  is  the  OS  acetabuli  of  lower  mammals, 
while  the  occasional  one  for  the  spine  of  the  pubis  is  often  looked  on 
as  the  vestige  of  the  marsupial  bone  of  monotremcs  and  mamniali. 
It  will  thus  be  seen  that  many  of  the  secondary  centres  of  the  oa 
innominatum  are  of  the  nature  of  atavistic  epiphyses. 

The  t'citiur  ha>  two  |tre--,sure  epi]ih\  m--s,  one  for  the  he, id  and 
another  for  the  lower  end,  and  two  traction  for  the  great  and  small 
trochanters. 

The  caailaginous  patella  does  not  appear  until  the  third  month  of 
foetal  life,  that  is  well  after  the  <iuadrieeps  extensor  cruris,  in  the 
tendon  of  which  it  is  formed,  is  defined.  Its  ossification  begins  in  the 

third  v-ear.  The  patella  is  usually  looked  uixjn  as  the  largest  and 
most  typical  example  of  a  st-Nimoid  bone  in  tkc  bcKlv, 

The  tibia  has  a  pressure  epiphysis  at  either  end,  but  that  for  the 
upper  comes  down  m  front  so  as  to  include  a  good  deal  of  the  tubercle. 
In  almost  any  other  mammal,  and  often  in  man  Umielf.  it  ntay  be 
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I  that  this  down-KTo«th  it  •  traction  epipbynt  developed  in  the 
<|iMdricep»  tendon  below  the  patella  and  joiniiiE  the  main  ut>pcr 
cptphytis  before  uniting  with  the  diaphysis  or  shaft. 
The  fibula  haa  two  prcmm  tgiflttymea,  tb»  lower  of  whicbappwn 


aatragaius.  known  aa  the  » 


ctor  *M^;^  do  mai'i 


At  bitth.  About  5  yean. 


About  12  yfars. 


Fic.  ao.— Oiwfication  of  the  Humerus. 


I  Appears  early  in  2nd  month  foetal  life. 
1  For  tul">«'<iMity,  apiH-ars  2  tn  3  years. 

3  For  head,  anjjrars  within  ftrrt  6  month" 

4  Fof  internal  condyle,  appears  about  5  years. 

5  For  C^titdhtm,  appears  2  to  3  year*. ' 
♦  AiHWboMt  13  years. 

jOatRt  for  head  and  great  tubcro^ty 
( about  5  yem. 


•  Centre  for  sri.ill  -.uiii-:' inis  ;ii'<-swhli 

other  centres  aliont  7  ^  cars. 
<l  Ai^H.irs  alw>ti(  II  or  ij  \  L.ir-- 
lu  Infcnor  epiphysis (uiico  with  nhaft  about 

16  to  17  y«ar«. 
1 1  Siijpirtac  epiphyaia  f with 

tt  FvM  wH^lw^alMMit  17  to  18 


fint.  The  general  rtile  with  thf  lim^;  lioncs  of  the  rxtrfiiiitii>  is  th.it 
the  epi|AyBS  nearest  the  elbow  or  farthe^tt  from  the  knee  ijt  the  firit 
to  appear  and  Xhm  WmC  to  mn.  The  writer  acooonts  for  the  neglect 
of  tUa  fvk  ia  dweaatof  AM  filMla  by  the  fact  that  the  lower  canil- 
aalacw  aad  b  laigar  than  tha  iipipar  (m  Sm-  a6). 
In  tha  taniw  the  caitilitca  are  at  an  eany  attqie  amwied  ia  three 

iiritkdaftsbaali*; 


Fu.^  n.tk  afe«ft  20-ij  yoiB 

Atbirtb.   .\hout  12  year;.    About  16  yesra. 

Fig.  21. — The  Ussification  of  the  Ulna. 

in  juA  the  name  way  that  those  of  the  hand  are,  but  in  the 

proxirrvitl  row  the  iniddlc  one  (intermedium),  corresponding  to  the 
femiliiruir  111  the  hand,  (uses  with  the  one  on  tlu-  tiUi.il  .-.nK'  tu  f<irm 
the  astragalus,  though  sometimes  a  votigc  of  it  seems  to  persist 


as  a  little  bone  at  the  back  of 

(rtfOMMm. 

The  rentre  Ua  the  calcaneum  appears  in  the  sxth  mootfh  O^tiWpr 

life,  thai  fur  the  abtraKaltib  in  the  M-venth.  the  cuboid  dbout  MrtflV 
ihi'  external.  riuiMlo  and  internal  ninf ifaaiWi 
in  the  first  anil  >t-t<fnd  years,  while  the 
n.iviciilar  i-.  the  last  to  apj>ear  in  the  third 
\ear.  It  will  be  noticed  that, 
ossification  oocura  in  the  bigger  l 
masses  parlie«t.  t.f.  calcaneum  aatfigalliii 
and  cubind,  the  Urge  navicular  is  the  last 
l  artiUiRe  to  ii^->ity,  and  this  is  an  exception  to 
the  n.  ii.  r.il  rule  which  ia      "  " ' 

1>V    Ni    li'  l.lCt 

understand. 

The  calcaneum  ha*  4  very  definite  traction 
epiphysis  devdoped  in  the  inaeitkm  of  the 
tendo  .\rhitli»  fwhinil. 
Thr  i!evelii|>iiK-nt  i.f  the  metatarsal  bonee 

and  iih.il.innes  of  thf  to..t  is  the  same  as  that 
(if  till'  hand. 

1-or    fuaher    detaiU    an<l    literature  «<■ 
P.  M'Murrich's  Dtttiopmem  of  At  Human 
ay  (Umdon.  190ft)  and  D.  J.  Cunninc- 
ham's    Texl  liiiok    r(  Anatomy   (Edinl.iirt  fi 

ll(0<) I. 

tVmipiirci/ift-  .1  M.i/fir>iy.  — It  Li  tml\  wh.  11  the 
cla!.s  of  piwc»  is  reaihe<i  that  iiaiml 
pendages  are  found,  and  there  arc  l»<i  ni.iin 
theotiea  to  aooount  for  their  ftnt  occurrt  nn 
The  one  which  is  at  present  most  fa\.>ure»l 
i»  that  in  some  ance^tral  fifhes  two  folds  ran 
along  the  ventro-lateral  part  of  the  body, 
jikc  the  bilge  keels  of  a  lioal,  and  that  tlu-x 
joined  one  another  in  the  n;id-\entral  line 
behind  the  cloacal  orifice  to  form  the  n  i  cli.in 
caudal  fiii._  Into  these  foldn  the  secPK  nt  . 

the  body  including  myotomes  and  ms  m- 

mata,  extended.  Later  on  i.itt-.  these 
ridges  were  suppressed,  but  in  ih.  iKit.iral 
tnd  pelvic  reiponH  ih<-\-  wi-re  retained  to  form 
he  paired  lin».  This  theory  wa»  first  fore- 
shadowed by  Goodur,  and  has  been  elaborated 
l>v  Kidfour,  Dohm  and  many  others.  It  is 
supported  by  the  fact  that  in  some  c  las  mo- 
branch  embcyoe  the  whole  length  of  thefoMa 
can  be  trued. 

-J  j«  "^^^  second  theory  is  that  the  limbs  are 

rU-ihonUaa  gib;  this  w^ls  pro^xj^vd  liv  C.  (.egcnbaur.  and  has 
r^vV  P*!?'  n>PP«tcd  by  Graham  Kerr.  It  is  probable  that  the 
Umb  gmlks  aie  of  bter  ewofattion  than  tha  ihckton  ef  tha  fine 
themMlvea. 

(fhaika  and  nya)  thcR  b  a  < 


About  16  years. 


Indw 


Vaitat  wkb  slwfl  se->s  jnaa 
Atbirtb.       .\lH>ut  12  years.       About  16  year*. 
VMsS  iMkit  Ihsossa,  Cuiui>n«ham'i  Ttxt-Beok  Andrmy. 

Fig.  33. — The  Ossification  of  the  Radius. 

bar  of  cartilaRe  (;H-rtoral  girdle),  concave  upward,  which  girdles  the 
ventral  and  lateral  parts  of  the  Ixjdy;  it  is  diviilcd  into  a  dorsal 
part  (scapula)  and  a  ventral  part  (precoracoid  and  conuxiid)  by  a 
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facet  (or  the  articulation  ol  the  fin.  TbU  of  coune  is  the  glenoid 
cavity.  In  tome  forms,  e.t.  the  shark  Hentanchus,  then* 
is  a  perforation  in  the  ventral  part  of  the  bar  on  each 
aide,  which  possibly  indicates  tnr  <llviKiun  tictwcen  the 
piccoracoid  and  roracoid  elements. 

In  many  of  the  bony  fish  CTelcostei)  the  outline  is  olncured  by  a 


Praorml 
ginilc. 


Appanaboal 
iMCTMdoliad 
■.•ffasulllh 


At  biftli.  AIXMit  13  or  13  ycftn. 

Aftki»  noauM.  Ointafkia'li  r**JM  4^  ilMlMy. 

Fi(i.        OHification  of  the  Innominate  Bone. 

ieri<'s<if  l«me4  which  connect  the  girdle  with  thetikuUaml  may  Ik-  the 
pfit  ufHors  of  the  clavicle. 

In  the  Amphibia  the  dorsallv-placcd  scapula  (fig.  27.  S)  h.is  tiiurc 
di>rs.)tly  Mill  a  c-.trtiliiKinous  plate,  the  •■upra-Kapula  27.  S.Si. 
which  may_  be  calciActl.  The  precoracoid  (fig.  27,  P.C)  and  coracoid 
(C)  are  quite  distinct,  tha  former  betnv  ui  bam  friirliiWit)  and  over- 
aid  by  a  dermal  bone,  the  davide  (CI).  Tha  attadMMnt  of  the 
ooracoida  to  the  sternum  has  been  notioed  ia  Mctioa  A*U  of  thi<i 
article.  Uniting  the  ventral  ends  of  the jprcconnid  and  conwoid 
the  epicoiaooid  on  each  aidi  (fig.  37.  E.C). 

In  tha  RaptOh  the  wiie  inaBi  plan  is  evident,  but  in  the  liaards 


tTiually  MDO—n  ia    I'tiully  appnn 
IhtothoniMhof  tMfanbfcth 
MMille 


At  Urth.      AboMt  I3  year».        About  16  yaan. 

I't  TalSaoi  t/  Amahmf. 

Flo.  34.'^)Hiiication  of  Femur. 


tha  veMial  amb  of  dia  two  clavicles  are  umted  bv  a 
like  dermal  booe,  the  ialmiliBHclr  (fig.  37,  i.C).  which  Hes  on  a 
plaiia  atiperficiiil  to  the  sternum  and  eptcoracoids. 

In  birda  the  scapula  has  the  shape  of  a  sabre  Made,  and  there  is  a 
nidimenttey  acramion  prooeM,  tbough  this  »  alao  indicated  in  lona 


reptilen.  The  pre-  and  epi<oracoid»  are  aborted,  but  the  coracoida 
are  very  strong.  The  claviclaa  and  interclavicle  unite  into  a  V« 
shaped  oar  which  forms  the  hiicula  or  "  merrythought." 

In  the  Mammnlia  the  MonotrematafOrnithorhynchusand  Echidna) 
retain  the  rcptiluin  arrangement  of  larRc  roracoids  and  enicora- 
ooida  articulating  with  the  sternum,  while  the  claviclM  and  inter- 


ttUy  »ppc-.if 
AppuTt  [iidcpcnd<atly 
beloR  birth     about  tijrcan 


Apiaiisal^! 


Fiaes  about  181I1  ] 


Aapanilmrt 


f  >»r>  wilbikaft 


At  birth.      About  13  years.      About  16  ycwa. 

Fig.     — ossification  of  the  Tit.i.j 

clavicle  are  alw  larKcly  ik  vclo(>p<l :  thr  M-api:la  to<i  tni>r<>  liirH- 
like  in  i.ha(>e  llujn  mammalun.  h;  ilic  hit;hcr  ni.iiuiii.ils  ilic  c  upula 
(levelo|»a  spiiicand  usually  an  acromial  priK  r^^,  ,uhI  ha-^  a  tnanRular 
outline.^  Aa  lonf  a*  the  forelimb  i»  ui«<j  f<<r  Mip[)ort,  the  MTii-liral 
Ixirder  h  the  shortest  of  the  three,  and  the  long  axi.-.  ui  llic  bono  runs 
from  this  bonier  to  the  glenmd  ca\ity;  but  when  the  extremity  is 
used  for  piehension,  as  in  the  Primates,  or  for  flight,  as  in  the  Cnir- 
npiera.  the  vertebral  border  eloni;atcs  and  the  diMUMa  ffom  it  to 
the  giL'noiil  cavity  ilerreates so  that  the  long  axisbaiWpanlUwith 
that  of  the  body  instead  of  being  transverse. 

Abowa  the  monotremes  too  the  «wiacioid  beeeoMa  a  mere  knob  for 
muKUi,  and  no  longer  articu- 
lates with  the  ctcmum.  There 
is  thus  a  Biiddra  transition 
from  the  way  in  «hiih  the 
forepart  of  the  liotly  is  propped 
up  on  the  forclimlis  when  the 
coracoid  is  functional  (as  in 
reptiles)  to  the  way  in  which  it 
is  suspended  like  a  su<<pen-.i>>ti 
bridge  between  thetwo  papulae 
in  pronoRrade  mammah.  the 
wrratus  magnu.-.  t:iu~i  Ic^  fonii- 
ing  the  chaina  of  the  bridge 
(see  fig.  3S). 

The  clavicle  is  often  entirely 
Mippre^setl  in  mammals:  this 
i-  the  case  in  most  of  the 
I  rsidae,  .-UI  the  Pinnipcdia. 
Manis  among  edentates,  the 
C'ctacca,  Sirenia.  all  I'nRiilata 
and  some  of  the  RixJenlia.  It 
i»  complete  in  all  the  Primates, 
("hiroptera,  Insectivora  (except 
I'otamogale),  many  of  the 
Kixlentia.  mn,t  I"  Irntala.  ind 
■tII  the  M ,. r M]|  1  1  I  vt  ..'|it 
IVrariii-lr"-.  Ill  thi-  Monilrc- 
ni  ila  Li  fusfil  wirh  a  woll- 
(icveloped  interclavicle,  but  in 
other  mammals  the  inters 
clavicle  is  either  wppicaaed  or 
[lossibly  representM  by  the 
^t(■^nal  cpiphysis  of  thecutviclc 
of  the  Primates.  The  pre- 
1  iir.it  iiid  as  a  distinct  structure 
entirely^  disappears,  though  ^\-cstigcs 
cartiiajpiniia  paita  ef  the  chvide. 

The  efataf  nuMBficatfons  of  the  htnncro  are  the  development  of  the 
fetl&nl  ridft,  which  is  large  whenever  the  pectoral  muscles  are  strong, 
and  is  fepraiente<l  in  man  by  the  outer  lip  of  the  biciuital  groo\'e 
■ad  tha  M^raamdjiter/wwmaa.  In  the  tuaieia  Uaard  (Sphanodon) 


rHbi 
sboal  isycafs 

At  About  About 
birth.     II  yearn.     16  years. 

Frttm  ,Srt>iijr  Thonwon.  Cunningham's 
Fk..  26.— Ossification  of  Fibula. 
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there  ate  two  of  then,  one  on  the  outer  side  for  the  musculo  »pinil 

ncr\c,  and  imp  on  the  inntr  (or  the  median  ner\'c;  in  other  living; 

and  reptiles  one  or  other  of  these  may  be  present. 

The  three  bars  Iwminlin^;  thc-'rf"  two  fur.iinina  m  Sphcnutloii 
are  »oini-time«  ruganU-d  a-i  indirati  in>  thai  ihv  humerus 
coatain*  vestiges  of  three  fin  rays  in  its  evolution  from  the  fin  of  the 
filh.  la  the  awmik  titt  iatmil  miKMondyhir  (mtcptcondylar) 

foramen  is  most  erratic 
in  Its  appearance  and 
fliM.ip]if;»r;mce,  vtry  few 
orders  lx.-ing  without 
buiiu'  f.iiiuly  or  Kenus 
Vthii  h  shijwii  it.  In  some 
mammals,  e.j.  dog,  a 
supratrochlear  foramen  is 
present  just  above  the 
trochlea;  it  transmits 
nothing;.  Kpi|>h\'si'-s  arc 
(mind  in  this,  as  in 
other  long  txinf^.  in 
amphibl.ins.  r»'ptili  >  .md 
mamtnals,  but  nut  in 
l)irds. 

In  the  taillcM  am- 
Fig.  37. — ^Diamnaiatic  Reneacnia-  phihians  (Anura)  the 
mo(  •  GciiRidiMd  Fonn  of  Shoalder  rar' 


tion 


Girdle 
S  Scapula, 
C  Coraeuid. 
C   Ghnoid  cavity, 
a  Ckvicie. 
IjC  laMfckvide. 
P.C  PtaooraeoSd. 


radius  and  ulna  ai«  fused, 


E.C  Epicoracoid. 
Si  Sternum. 


in   the  Urixlela 
reptiles   they  are 
In  Mime 


alway.'idii 

E.S  Epi-   or  omo-  lixaros  (Innna,  Spheno' 


and  thi?  i»  alsi>  ilif 


whili 
and 

,-klway.'i<)i!itinct. 

■ternum  (dotted  don,  Ac.f'tte'ciilecranan 
deep  to  mtCT'  enipitysis  remains  a 
davkfe).  distinct  sesamoid  bone 

just  as  the  patella  d<x's, 
1  -.n;;;!'  Ii.ii...    In  list-  priini>grade  manin)al» 
ihe  radius  is  in  a  position  of  permanent  pronation,  and  is  a  much 
more  important  boM  tlMUi  tim  vkm,  vliich  i»  Minetimcs 
Mippresited.  so  that  little  more  tKan  the  olecmaoo  process 
r<.mairis  'c  r.  horw,  ^'iniffe'.    In  the  lower  Primates  the 
ulna  aninil.itis  <lirirlly  with  the  cuneiform  and  (some- 
times) pisiform  bones,  and  is  not  shut  off  from  the  carpus  by  a 
iTKiiiM'Us  as  in  man. 
The  carpus  <>(  tin-  hi'^her  vertebrates  may  be  reduced  from  a  gener- 
'  type  by  ;1i<-  f  i  -ion  or  supprcieion  of  certain  of  its  elements. 
A  perfect  generaliaea  type  i»  not  known  to  exist  in  any 
vertebrate,  thou^  it  k  very  doNly  approached  bv  the 
primitive  e^ttiKaiplMnadon.  1*  auch  a  typt  tiie  bones 
i  in  thsee  nws;  pnndmBl.  neasnt      foicerai.  middle 
ThcR  an  five  boMt  in  the  pnudmal  low.  which  bear  the 


Fig.  38.— Uiasrams  representing  the  change  of  Mechanism  in 
supportine  the  Thorax  in  the  RcptiUaii  (A)  the  MaaunalUB  (B) 
types  of  Shoulder  Girdle. 

St  Sternum.                     H  Htmwnia.   The  dotted  line 
C  Coracoid.                            ripwunti    the  aamtus 
S  Scapula.                               negnuB  muscle. 
Tr  Section  of  trunk, 
followinc  name*,  1>e);innin(;  at  the  outer  or  radial  side  of  the  wtIm  : 
(1)  Radiale  nwrpnale  (fi^.  29,  K.Ml;  (j)  KadmU  (R);  (3)  Inlrr- 
metiium  (I);  (4)  t'tnart  (Ij;  (5)  I'lnare  margxnale  (U.M).    In  the 
middle  row  there  arc  two:  (1)  Cenlnilr  rudutle  (r.R);(2)  Ctntratt 
almar*  (C.U).'   In  the  distal  row  there  are  again  five  boni%  which 
are  apokea  of  as  the  first,  second,  third,  fourth  and  fifth  dittalta. 
Spnenodon  has  an  these  bones  except  the  radiale  marKinalc. 
In  m.mv  of  the  iiro<i<>Ie  aui|ihibian<i,  f  g.  the  -sdamander  and  newt 
\I'il;:t-;,  iIm-  I  ii>iis  is  very  generalized,  the  only  elements  wanting 
licinK'  the  radiale  inari;inale,  uln.ire  margin  de,  ceiitr.df  ulnarc  and 
diitale  V.    In  the  t.iilU-ss  forms  (Anura  1,  houcvrr,  it  i'^  morr  sjin  ial- 
i<ed,  although  the  radiale  marginale  isi  sometimes  present  and  bv  some 
raorpbologista  is  spoken  of  as  the  ^»e|paM«.  When  only  four  diatalia 
aie  pment  it  is  doabtf  ul  whether  the  fifth  h  suppreased,  or  whether 
it  has  fuaed  with  the  foutth.  

'In  the  giuit  •alamander  of  Japan  (Megalu-batrachu»)  three 
centialia  ane  aomctiaics  Cinind,  w  that  pmiibly  the  gfoualiu^ 

oC  two  of  tbaae  ciemnta  ia  the 


In  the  Reptilia  the  carpus  is  often  very  generalised,  as  in  Spheno- 
tlon  anil  Chelydra  (see  fig.  30). 

In  the  birds  the  radiale  and  ulnareare  dtstinct,  but  the  distal  tmnes 
iirc  fu.sed  with  the  nwiacarpus  to  form  a  carpo-mrturarpus.  In 
Mammalia  varioas  cxanipiL's  o(  (iiviim  .md  suiijiression  occur.  All 
that  space  will  here  allow  is  to  attempt  to  sliow  how  the  human 
carpus  is  derit-cd  from  the  sefleialiMd  type.  In  man  the  radiale, 
radiale  marginale,  and  ccntruc  radiale  fuse  to  form  the  scaphoid;  the 
H-milunar  is  the  intermedium;  the  cuneiform  the  ulnare;  and  the 
pisiform  the  ulnare  marginale. 

The  trapezium  and  trapezoid  are  distalLa  I.  and  11.;  the  os 
magnum  duitale  111.  fused  with  the  eentrale  ulnare;  while  distalla 
IV.  and  v.  have  eithir  fusfd  tn  form  the  unciform,  or,  as  some 
lielicve,  dist.dr  V.  lias  |.i-rri     i|i[iri'- h  :| 

In  some  mammal.s  tin-  radnle  ular^;lnale  is  very  large, mole  and 
elephant,  and  is  regarded  as  a  stage  in  the  evolution  of  a  digit  on  the 


radial  side  of  the  pollcx,  hence  ncmed  the  prepoUtx.  In  the  Cape 
jumping  hare  (Pedetes)  this  digit  is  two-jointed  and  bears  a  rudl- 
mentarv-  niiil.  Feebk-r  indications  of  another  digit  on  the  ulnar  side 
o(  the  (  aniiis.  railed  the  fmst-minimus,  arc  sometimenNeen  in  relation 
with  thi'  pisilorin.  wliirh  is  therefore  no  longer  regarded  a  M  samoid 
l>oi>e,  but,  with  the  radiale  marginale,  M  a  stage  in  the  progress  from 

la.  The  Mttfua  ndiala 


JM  a.befMadaayhNM  1 


Fui.  M.— Diagram 
of  a  gcneialbcd  carpus. 

Rad.  Radius. 
Uln.  Ulna. 

ILM  Radiale  nurgin- 

ale  Cprepullex). 
R  lUdialc. 
I  Intermedium. 
L'  llniire. 
I'.M  I  Inare  marginale. 
C.K  Centralc  radiale. 
C.U  Ceatiale  ulnare. 
D  Dbtalb. 
M  Metaearpalia. 


Fig.  AO. —  Dorsal  Surface 
of  the  lUgfat  Manus  of  a 
Water  Tortoise  {Ckdyin 
tttpnOaa).  After  Gc«Ba- 


UUha. 
R  Raifina. 

u  I'lnane. 

I  Intermedium. 

r  Kadiale. 
(  Centrule. 

1-5  1  he  five  bones  of  the 
distal  row  of  the  carpus. 
The   five  meta* 

rj^rpals. 


persists  as  a  distinct  bone  throughout  life  in  many  monkeys,  as  also 
dixrs  the  radiale  marginale. 

In  the  suppression  of  digits  in  vertebrates  a  regular  sequence 
occun;  the  {wilex  is  the  first  to  i^o,  then  the  miafauui 
annularis  one  after  another,  sn  that  an  animal  like  the  I 


has  only  one  digit,  has  lust  all  except  the  incdiu*. 

In  the  mamm.i'.s  tlir  rjiimlx-r  of  tnc  phalanges  usually  corresponds 
with  that  uf  man.  thcingh  in  the  lower  vertebrates  they  are  often 
much  more  lumu  niDs. 

When  the  extremity  is  modified  to  form  a  paddle,  as  in  Ichthyo- 
saurus and  the  Cctacca,  the  phalanges  are  often  gn-atly  inrreased  in 
number. 

In  the  elasmobranch  fishe*  the  peKii  sinllc  is  a  repetition  of  the 
pectoral  though  it  is  not  nuite  ^)  well  rr.irkirl  Thr  acetabulum 
corresponds  to  the  ulenoid  cavity,  and  the  part  <if  the 
girdle  dors.il  to  this  is  the  ilium;  the  ventral  pan,  uniting 
with  its  fellow  in  the  mid-line,  is  the  isehio-uubis,  the  two 
element  .s  of  which  arc  sometimes  separated  by  a  small  foramen  for 
the  passiige  of  a  nerve.  When  this  is  the  case  the  anterior  (cephalic) 
pan  is  the  pubis,  and  is  in  series  with  the  preeoniroid.  while  the 
isi  hintn  (l  audail)  repeats  the  coracoid. 

In  Amphiliia  the  connexion  lictween  the  ilium  and  s.irruin  1ms  ornes 
established,  and  some  of  the  extinct  l.al>\  riuihwluntia  have  separ.ite 
pubic  and  is<hial  symphyses,  though  in  existiiiK  forms  the  is«-hium 
.md  pubis  are  generally  fused. 

In  the  Uro((ela  there  is  usually  a  Mfid  cartilage  iust  in  front 
(cephalad)  of  the  pubes,  in  the  mia-linc,  which  is  called  the  epipubis 
(see  siibacctiun  on  cmbr\'ology). 

In  the  Reptilia  the  ilium  always  projecU  backward  towards  the 
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tail;  tke  iacliia  nMially  niMt  in  a  ventral  iachwl  cymphyti*,  from 
whicb  •  CWtilMe  or  boneprawcta  backward  to  suppiyrt  the  anterior 
Vpof  (tedoMMOlttoe;  dwittlw  kypotschium,  a  structure  which  is 

tratx-ablf  ihrcHinhiJiit  the  Vt-rte- 
bnita  to  man  (w  t  tiy;  j;  i  ; 

The  hypoischium  and  cpipubi» 
■n  jMRs  of  •  canitaginom  peWic 
■Mrniun,  the  fanner  repreatnting 
are  xiphisternum  and  the  Uttt-r 
the  eptstcmum  of  the  shoulder 
(girdle  (sec  F.  G.  Parsons,  "  Epi- 
ph>nc»o(  the  Pelvis,"  /.  Anal,  and 
i'hys.  v(A.  xxxvii.  p.  315).  The 
pubis  may  or  may  Mt  farm  a 
ttymphyais-,  occaiionally  h  b 
double  and  then  a  pre-  and  post' 
pubis  are  recogniaed. 

In  birds  the  ilium  extends  for- 
ward and  b^ukward,  ami  i.-.  fu-*.'d 
Fio.  31. — Pelvis  of  Spbenodoa  with  the  vertebral  column,  a.->  lias 


Lizard. 
A  Pubic  symphyai*. 
B  Ischial  symphyriiL 
C  Epipubis. 

D  Hypoischium. 

(The  dotted  part  is  cartila- 
ginotu.  tbe  wbit«  and  darkly 
\  bony.) 


been  notioed  in  scctiao  Axtoi  of 
thia  article.  The  iachia  and  putics 
do  not  form  a  symphyMs  except  in 
the  struthious  birds  (ostrich  and 

rhea).  The  acetabulum  is  always 
perforate. 

In  mammals  the  ilium  projects 
forraid  towaid  the  head,  and  an 
iachio-pabic  symphysis  is  common, 
thou|h  ■omet!me<  it  is  only  pubic  as  in  man.  In  Echidna  among  the 
nranotremes  the  acetabulum  is  perforate  a»  in  bird*.  In  the  nmnn- 
tremcs  and  marsupial.s  part  ot  the  external  oblique  musi  Ic  t.^  iis>.ifii  (| 
to  I'orin  thi-  miinuj'utl  honei;  thes*-  are  sometimes  riiiankd  a^  part 
of  the  epipubis,  though  it  is  more  probuljle  tliat  the>  are  merely 
adaptive  strengthenings  of  the  external  oblique  to  support  the 
traction  of  the  pouch.  A  cotvUtid  bone  {.05  aceUtbuii)  is  usually 
Moent.  at  all  eventa  in  eariv  life,  aad  k  often  shuts  out  the  pubis 
mm  taking  any  part  in  the  formatian  of  the  acetabulum. 

The  femur  is  [-omiwnitively  a  very  stable  l>one.  Sonutimis. 
eqiecialy  in  the  (>  ld-ti*<l  un^ulato  I. Peris--,  .ihii  the  gluteal 

rid|<e  ftirms  a  large  third  tr<x-hanter,  while  in  mo<t 
mammals,   thoueh    not    in    un>;u1ates,    there   are  two 
•enmoid  bones,  called  fabcUac,  developed  in  the  ga»trocnemiu» 
juai  above  the  condyle*. 

The  pateBa  first  in  the  reptiles,  though  it  is  not  present 

in  all  of  them.  Most  of  the  Lacertilta  show  it  as  a  small  !«'>am"id 
structure  in  the  quadricc)w  cxttn.ior  tendon.  It  is 
preaent  in  all  birda  and  mammal*,  with  the  exception  of 
),  laaoatHHwaiipiakitreinaiiuicartilagiiioitttlynaclMMit 
life. 

Tbe  tibia  and  fibula  fnie  in  the  Anura  and  alao  ia  Nne  mammal* 

(f.g.  rodents).  The  fibula  U  often  nearly  or  quite  auppreaeed  in  birds 

and  mammals,  while  in  hiiirls  the  tibia  fuses  with  the 
proximal  row  of  tarsal  bones,  so  that  the  ankle  joint  is 
obliterated  and  a  libio-tarsus  formed.  In  the  marsupials 
tlie  u(.fH  rVnd  of  the  fibula  is  large  and  may  articulate  with  the  femur 
in  certain  positions  o(  the  knee,  but,  as  a  whole,  it  reaches  its  maxi- 
mum development  in  the  Camhran  HI  tbe  aniiatiB  aubofder  ti 
which  (Pinnipedia)  it  is  as  large  as  ^  tibia.  It  la  cwioua  that  the 
only  cpiphysts  which  occun  in  the  long  bones  of  birda  If  la  the  head 
of  the  tibia  of  the  Gaffinaeeae. 

In  the  tarsus  the  lioiies  are  arranged  on  the  same  generalized  plan 
•a  ia  c.irpus;  the  proximal  row  cxwisists  of  /I'.i.iiV  miir/^inaU, 
»^  tibiaJe,  iitUrnutlium,  fiMar*  and  fibuUire  margtruUt;  the 

middle  row  as  far  a*  «e  know  only  containe  one  cmtraU, 
while  the  disul  row  haa  five  litiftiHa. 

It  is  mote  difficult  to  trace  the  fate  of  these  utiuauraa  fat  aauHBg 
vertebrate*  than  it  is  with  the  cari^tl  bones.  In  tnan  tbe  artiwalua 
probably  contain*  the  ttbiale.  tibiale  marj^nalc  and  intermeniuni, 
the  latter  striictiirc  pOMnbty  aci  nimi-.n^  |.;ir  the  o-ca'iional  OS  tri- 
tonum,  already  mentioned  in  the  subsection  on  embryology.  The 
bbulare  and  fibulare  maiviflale  probably  form  the  cakaneum,  though 
it  is  unlikely  that  the  epiphysis  at  the  back  of  that  bone  represents 
any  integral  part  of  a  generalized  tarsus.  The  ceotflde  pcrsiat*  a*  the 
navicular,  while  the  three  cuni-iform  represent  taraaJia  I.,  II.  and  III. 
and  the  i  iil>oi<l  tar?alia  IV.  .Ttitl  V.,  unless  \'.  is  suppressed  as  some 
bcHevc-  \  i-.ti>;e»  of  a  prrkaiiux  .in-  fDiin'l  in  the  Caiic  juiiipini;  h.irc 
and  other  nxU  nts.  thouijh  tliey  ,iie  uMi.dly  more  cjosclv  connettctl 
with  (lie  iiavirular  and  internal  cuneiform  than  with  the  bones  of 
the  proximal  row.  The  large  size  of  the  hallux  in  man  is  an  adapta- 
ttoe  to  the  erect  position. 

Moat  of  the  remarks  already  made  about  the  metacarpals  and 
phalangea  of  the  haad  apply  euially  to  tbe  foot,  though  there  i*  a 
greater  tendeacy  to  ndudloa  ol  di^  la  the  Uad  Kbid  than  la  the 

fore. 

For  funh. T  t;;iU  and  literature  weS.  H.  Reynolds,  TTteVrrtfbrote 
SkeUlon  (CamNridKc  1897);  VV.  Flower  and  H.  Cladow,  Osteolofy 
of  the  Mammalia  (London.  1885)-,  R.  Wiedershdm.  Comparatwe 
Anatomy  of  VertOmUes,  adapted  by  W.  N.  Parker,  (London  1907): 
C.  GcRMtaar.  Vtr^ritk  Anat.  4m  WirMUm  (Bd.  L)  (Leipng.  1901). 


VUcerai. 

In  the  lower  vertebrates  as  well  as  in  the  embryo  of  man,  a 
n  jrr.lMT  of  cartilaginous  or  iMiny  arrhcs  encircle  the  mouth  and 
pharynx  (anterior  part  of  the  fooil  lube,',  just  as  hoops  encircle 
a  barrel.  There  is  little  doubt  that,  when  they  first  appeared 
in  the  history  of  evolution,  all  ihc-sc  bars  supported  gills  and 
bounded  gill  slits,  but  in  all  e.xi!,ling  types  the  first  arch  has  been 
modified  to  surround  the  mouth  and  to  act  as  both  upper  and 
lower  jaws,  gaining  in  different  animals  a  more  or  less  complete 
connexion  \«-ith  the  cnnium  or  brain-containing  part  of  the 
skull.  The  first  of  these  viacenl  arches,  therefore,  n  kaoim 
as  the  oral  or  jaw  arch  and,  as  has  been  abowa,  UiemtiMlaia 
conaeiion  with  it  are  supplied  by  tbe  ifUiBefve(aeelftmcDlAS 
System;  and  Nerve:  Crankl).  The  second  visceral  arch  k 
the  hyoid  and  is  accompanied  by  the  seventh  or  facial  nerve. 
The  'hirt!  visceral  or  first  branrhi.-il  arch  of  most  writers  has  the 
ninth  or  glos.s<>-i)haryngeal  f<ir  its  nerve  su[>plv.  w  hile  the  archc-s 
behind  this  are  sujiplied  by  the  vagus  or  li  nth  tKTve. 

It  will  be  seen,  on  rcaiiing  the  subsections  devoted  to  embrj-- 
ology  and  comparative  anatomy,  that  in  man  the  maxilla,  palate, 
internal  pterygoid  plate,  malar  and  tym|>anic  bones  as  well  a$ 
(he  car  ossicles,  mandible,  hyoid  bone  and  thyroi<i  cartilage  aie 
developed  in  connexion  with  this  visceral  skeleton.  Of  these 
the  car  ossicles  arc  described  in  the  article  Eab,  tbe  tJqnad 
cartilage  in  that  on  the  Rmhmtoky  Svsmi,  wUk  the  other 
bones,  with  the  eaception  of  the  hyoid,  are  treated  vndcr  the 
head  of  Skvix.  It  tbeieian  only  maiDa  to  deacnbe  hm  the 
hyoid  bone  of  man. 

The  hyoui  hone,  MMaMtd  fmn  Itallheness  to  the  Greek  letter  v.  tics 
in  the  up[x-r  (>art  of  tbe  asclE  in  dose  connexion  with  the  root  of  tbe 
toni^.u'  .tnd  just  above  the  thyroid  cartilage  of  tbe  luyna.  It  oms* 
sin;,  .if  a  I  >i><Jy  across  the  in{d-<«cntnlBsie  and  a  great  and  sniailoornu 

on  eac  h  side  (see  fig.  l). 

The  Wy  (ftriiiAva/)  is  rectangular  with  -t  -  1  axis  pUn  t <]  hori- 
zontally; behind  it  is  markedly  concave  both  trim  iKi.vc  down- 


Fran  Unr'i  Amtlamj,  DaaittataatSm^tll. 

Fic.  33.— Hyoid  Boob,  anterior  swfaoe  (enlaised). 

ward  and  from  side  to  side.  Ia  float  it  attache*  several  mwVs 
but  behind  it  is  smooth  and  is  separated  from  the  thyrohyoia 

membrane  by  a  bursii.  From  its  upper  Ixjrdcr  this  membrane  runs 
downward  to  the  thyroid  cartilage.  The  fTcal  cornua  (Shytonyali) 
arc  atuched  to  each  side  of  the  body  by  cartilage  until  middle  life 
and  afiwwwds  by  bony  vnloa.  They  curve  upward  and  backward 
round  (he  rfde  01  the  pharynx  and  are  fatterslly  co«pre**ed.  To 
their  inner  surfaces  the  thyrohyoid  membrane  is  attached,  wbUe  their 
kmb-lilEc  ends  arc  connected  with  the  superior  eomna  of  tbe  diyniid 
cartiUtgc  by  the  lateral  thyrohyoid  ligaments. 

The  smaU  cornua  (lerotoh^iils)  are  coiiicd  slructures  about  a 
tjuartcr  of  an  inch  long  attached  to  the  upper  jjart  of  the  body  at  it* 
junction  with  the  great  cornua.  It  is  ocdy  in  late  life  that  they 
become  united  with  the  body  by  bony  union.  If  they  ever  do  so.  At 
their  apices  they  are  < unm-  ted  with  the  tip*  of  the  styloid  pn>> 
cesses  by  the  long  sivuii\.i  li  '.^iMnients  (epihyals). 

Embryology. — In  the  earl>  ciiibrvo  (see  Mui  rii  and  Salivary 
Glands)  the  mandihuLir  jirm  > -.-.i  ■  ,;:t)W  forw.ird  on  e.i<  li  .■^ideof  the 
slit-like  stomalfxlaeum  or  [irimitive  mouth,  and  at  length  join  one 
another  in  the  mid  vcntral  line,  l-'rom  the  proxinial  |>;iri  <i? each  of 
these  another  proi vns,  the  maxillary,  grows  forward  (vcntrad),  only 
more  slowly,  to  blend  with  the  fronto-naaal  procea*.  In  each  of  these 
praceases  cartilage  is  formed  in  the  lower  vertebrates,  which  in  the 
case  of  the  mandible  (k>weriaw)icaclMB  to  the  mid-ventialUae  aad 
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forms  what  is  known  as  Meckel's  cartilaf^;  but  in  the  maxillary 
process  the  Mage  ol  chondriftcation  is  supprouied  in  man  and  other 
mammab,  and  the  palaio-quadraie  cartilaginotM  bar  which  is  so 
evident  in  embryo  fishes  and  amphibians  ia  not  fonilMl«  It  Will  thus 
be  !>ccn  that  both  thi:  maxilkiry  and  mandibiriBrlwniai«dcrivaii\  ca 
of  the  tir^t  viM  cral  .in  h.  In  tlic  iiiaxilUiry  prfx'esa  a  membrane  t>i>tie 
is  formcil  whirh  blends  willi  the  sphenoid  to  form  the  internal 
ptCfys'Hd  plate,  while  in  front  (vcntrad)  of  this  the  upper  jaw 
(muiUa)  w  developed  in  membrane  b>'  several  centres.  Cn  IMM. 


aooording  to  the  usual  description,  CO  forms  the  txidy  of  the  bone  on 
the  outer  side  of  the  infraorbital  canal;  (2)  fonn<;  the  body  of  the 
bot«e  on  the  inner  »ide  of  that  canal ;  (3)  forms  t  he  ruisal  prntm  and 
the  socket  for  the  canine  tooth;  (4)  maktii  the  posterior  three- 
quarters  of  the  |>alatinc  prcxe-)';  while  (5;  and  ;6J  iorm  the  pre- 
maxilla,  each  of  the  Utter  contriL>uiing  a  Mxket  fur  one  ol  the  two 
Incitar  teeth.  When  thcM'prernaxillar>'  sutures  fail  to  uaitt,  the  de- 
formity known  as  "  cleft  palate  "  is  produced  and  tUa  nay  ocnir 
etther  between  the  lateral  incisor  and  the  canine  or  iiefim  the 
central  and  lateral  incixur  (eedi.  'I'lie  recent  rtMiwhli  of  Prefe>.wr 
E  Fawcctt  point  to  the  conclusion  that  these  centres  arc  not  rca!l> 
a-s  numerous  ia  generally  thought,  lie  regards  (1)  atui  \2',  as  a 
singW  centre  which  grows  up  round  the  infraorbital  canal,  while  the 
incmaxilla  he  find*  need  aot  aeotaiarily  hav«  two  oentica.  The 
maxillary  antrum  is  first  developed  as  an  outnowth  (ram  the 
cartilaililKNia  olfactor>'  capsule  into  the  mcmbranou.'<  maxilla, 
though  tliecanilaKe  soon  disamiesira.  The  palate  bone  i«  <1e\'eloiied 
by  one  centre  which  is  formed  in  what  will  Ik'  the  vertical  ]>late  of 
that  bone  in  the  tucinijrane,  Uiimil  ihr  .iiuri:  jr  ii:.ir(:,  iur  the 
body  of  the  maxilU  aiul  at  a  little  later  date  Imx:  b.  hawcclt.  Journ. 
AiuU.  and  Phys.  voL  40>  J*.  400). 

The  ptauduular  or  Meekd's  cartUaie  U  continued  up  into  the 
tympanum  where  it  i<Mns  the  proximal  end  of  the  cartilage  of  the 
■eciond  or  hyoid  arch,  and  it  is  from  this  junction  (hyomandibulur 
plate)  that,  accordins  to  H.  Gadnw,  Anai.  Ansfif-er,  B<1  n>.  \>  31^6, 
the  malleus  ami  nu  n-,  iioner^  ot  Iht-  niiddle  t-.ir  are  df\ el<ijx--ii  (^t- 
Ear),  lictween  the  slender  process  of  the  malleus  and  the  region  ol 
the  inferior  dental  foramen,  the  cartilaKe  later  on  disappears  and  il» 
fibrous  slieath  forms  the  long  iiUtrnal  laUrai  or  tphtiowiatidilmiar 
UeameHt  (see  fie.  33,  L.I.L). 

Hitherto  cacn  half  of  the  lower  jaw  has  been  considered  to  be  com- 
jios«'d  i>(  Mivcral  distinct  skeletal  elements,  hamolo|^ous  •ith  the 
c!eIIl<.■r^t^  liiiitul  in  rlit-  j.iws  iit  Uiwer  vertebrates.  This  view  is  still 
held  by  l*rotc'>iior  K.  %on  Hardeleben,  who  rontemlsi  that  there  arc 
praent  in  the  lower  jaws  of  man  and  mammals  six  Mrparate  dements, 
the  OS  roentale,  curonoid.  condyloid,  angular,  marginal  and  dentary  . 
The  icaearches  of  B.  Hennebert.  Professor  E.  Fawcett  and  of  Dr  A. 
Lowe,  however,  are  so  complete  and  cormpond  so  closely  that  one 
cannot  help  liclievinB  that  the  human  lower  jaw,  at  all  events,  is 
ossified  from  one  centre  only  on  eacji  .•>i<le,  which  apjiears  in  membrane 
near  the  symphysis  and  extends  into  a  small  part  of  Meckel's  cartiiage 
near  the  incisor  tooth  pei-ms.  From  this  centre,  which  icpieaents  the 
dcntary  of  lower  vertebrates,  the  whole  adult  bony  jaw  h  farmed  and 
the  greater  pan  of  Merkel's  cartilage  ditappcnm  bjr  •  pnoem  of 
tesorption.  But,  although  this  bone  is  mainly  inenwMlBlM,  patches 
of  cartilage  apf)car  in  the  coronoid  and  condvlar  processes  as  well  as 
near  the  sympV. n  -.ir.  and  jktImp-.,  at  the  at'.gle.  Thest.  bowe\'er,  ito 
not  ossify  by  scp,initc  centres",  but  are  invatled  by  the  nuin  ilentary 
ossification  already  descrilx-d.  It  seems  evident,  therefore,  that  in 
man  the  process  of  otnification  is  slurred  over  although  some  of  the 
Otigiflal^elements  of  the  lower  vertebrates  are  reiKated  ii-s  temporary 
caitilagitKMJS  masses,  e.g.  coronary,  condylar  ami  ancnUir.  (Sec  K. 
Fawcett,  "  Thesis  for  the  Oegrccof  Doctor  of  Mcdii  inc."  I'niversitv 
Library,  Edinburgh,  i9o<i;  also  A.  Lowe,  "  Develnimient  I'i  Lower 
Jaw  in  Man,"  Prot.  A  luU.  Set.  of  the  University  of  Aberdeen,  1905,  p. 
59.   In  the  latter  paper  the  literature  is  reviewed.) 

At  birth  the  two  halves  of  the  mattdible  are  separate  as  the>'  are 
throughout  life  in  many  mammals  (e^.  mdents),  but  in  man  the>' 
join  together  about  the  end  of  the  fint  year. 

It  has  been  statol  1  h.it  within  the  tympanum  the  dorsal  or  proximal 
ends  of  the  fir'^t  .ir.d  oe.d  viMfr.il  arclws  unilt  I1  f.  1:111  tlie  li\o- 
mandibular  plate  from  which,  following  H.  Gadow.  ti.e  mdlrus  and 
laeiu  are  derived.  The  stapes  is  also  probably  formed  from  the 
proximal  end  of  the  second  or  hyoid  arch  (nee  iig.  33,  St  1.  and  just 
ventral  to  this  the  cartilage  of  the  arch  fuses  with  that  of  the  periotic 
capsule,  where  it  is  later  on  ossified  as  the  lympanokyal  element  of  the 
temporal  bone  (fin  ^^.  T  H).  From  this  p«nnl  the  eaniUiK-e  If  rome^ 
free  from  the  sktdl  am!  runs  round  the  phar\'nx  until  it  r:iier-.  iis 
fellow  of  the  opposite  side  in  the  mid-wntral  Une.  That  part  of  the 
cartilage  which  is  nearest  the  skull  remains  as  the  stylohyal  element 
(jfig.  VL  S.H)  and  this  later  on  ossifies  to  form  the  styioid  procnt 
triuEfilVMS  with  the  tympanohyal  Ixlwecn  twenty  and  (wenty-fivc. 
Fqf  aone  distaiKe  beyond  the  .stylohyal  element  the  cartilage  de- 
generates into  fibrous  tissue  forminj;  the  slylpkymd  ligamenl:  this 
represents  the  f^'Ayo/ clement,  and  (xxasion.iliv  instead  of  de«enerat- 
inp  it  ossifies  to  form  .\n  abnormal  1m me  it'in.  33,  E  H)  Near  the 
middle  line  the  rartilasc  ]>ersi".t»  as  the  crralohyal  element  nr  lesser 
(crmu  of  the  kyotd  bone  lfi!g.  33,  C.H),  while  the  most  ventral  part, 
where  it  fuses  with  ha  ieUow  01  the  oppoeiie  tide  aa  wciU  aa  with  tlw 
ventral  pan  of  tha  tMvd  Mdi.  b  the  teMM  or  My  i{f  II*  ton* 
a«.33.B.H}. 


The  dorsal  part  of  the  cartiiage  of  the  third  arrh  is  wanting,  but  its 
lateral  pan  form*  the  thyrokyal or  fraal  eomu  of  Uu  hyoid  bine  (fig. 
33,  Th.H),  while  its  ventral  part  fuses  with  its  fellow  of  the  opposite 
side  as  well  as  with  the  ventral  part  of  the  second  arch  ii  ■  (■  rm  the 
linily  of  the  hyoid  hone.  The  fourth  and  fifth  archos  <jiil;.  liiM  ioi) 
cartilai;c  in  their  ventro-lateral  jians  and  fii«i-  t"  form  the  thyroid 
c^^nila^je  of  the  larynx  iht;.  33,  ThA  j  ;?<-e  KishiK.MOKV  Sysiem). 

For  funhcr  details  sec  J.  H.  McMurrich,  Derelopmeni  of  tke Human 
Body  (iq(>6);  \.  Keith,  Human  Embryology  and  Morf>hohey  (1005): 
H.  Gadow,  "  Modifications  of  the  first  and  second  Visceral  .■Vrcnes." 
Phil.  Trans,  vol.  179  (l8«»).  and  "  The  Kvolution  ot  the  Amtitory 
Osaiclcs."  Anat.  AnMnftr,  Bd.  xix.  (1901). 

Comfmim  Anattmf, — In  the  Ampliioxus  the  pharynx  is  atifiencd 
ijychiaaouahntBwhieiiB>iiawitnlhtgilliMta,liwtitWHniifcdythat 
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Fi(i.  33.— Diagram  to  show  the  fate  of  the  Viscenl  Arches  in  man 
and  (with  niudilications)  other  mammals.   "   "  
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these  arc  really  homdocous  with  the  viacetsl  skeleton  of  Uglier 
forms.  th<iugh.  in  serving  the  aame  piupme,  they  are  oerttunly 

analogous. 

Among  the  Cyclostomata  (hags  and  lampreys)  there  is  an  arrange- 
ment known  as  the  "  branchial  basket,"  which  has  a  more  su|ier- 
ficial  t>osition  than  tlie  viaoeral  arches  of  fish  and  probabb'  corre- 
sponds to  the  estra'twanchials  of  those  vertebrates.  The  oral  and 
h\oid  arches  are  very  rudimentary  and  probably  have  degenerated 
in  riin-.i_-i|ue:v;e  o!  the  >iii  tnrial  mode  of  nourishment.  In  the  Klasmo- 
hnmchii  i'^h.irks  anil  rays)  the  visceral  skeleton  is  entirely  cartilagin- 
ous. In  the  more  pri;!iitive  types  such  as  the  eomb-t(Xithed  shark 
(Notidanus)  the  oral  and  h^-oid  arches  are  quite  distinct.  The  oral 
arch  consists  of  the  upper  )aw,  or  palaUt-quadrate  cartUaie,  and  the 
lower  jaw,  or  UteMt  cartUate-,  these  articulate  with  one  another 
p«isterif>Tly  and  also  with  the  skull.  Behind  the^  and  distinct  from 
them  is  the  hyoid  arch.  Such  a  type  ol  suspensnrium  or  jaw  articula- 
tion is  called  autoslytic.  In  the  ravs,  on  the  other  hand,  the  oral  arch 
is  conne<-ted  with  the  skull  bv  the  proximal  segment  of  the  hyoid 
arch,  which,  since  it  connects  ixith  tne  hyoid  and  mandibular  (oral) 
arches  with  the  ilnritf  ia  called  the  hyomandibular  cartilage.  Thia 
type  of  suspennfimi  fe  termed  kjoHylk. 

fUaw  the  hyamandg>ular  cmtilage  the  hyoid  aidt  hm  two  qaw 
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s«i?iniMits,  the  ceraiohyal  laterally  and  the  basiliyat  vcntrally  where 
u  fuics  wi[l>  i!>  I'tllow  <j(  itiL-  i.pini-i'.f  -.iiif.  S€)i:ietiine.-'  an  ebihyal 
intervenes  between  the  byomanUibuUr  and  ilie  ccratubyal.  Behind 
tha  hyoid  wch  an  tiMiuqr  &vb  fanuicJual  aiclMfc  though  in  Hot- 
•nchustlwreanumaiiyuwveB.  These  Kradmded  into  amiiiiDcr 
of  seemeots,  and  outside  tbeae  tbeie  ia  oCmd 
called  txlra-branckiaU  which  are  probably 
branchial  basket  of  the  Cycloatomata. 

The  chiniaeroifl  fishes  arc  called  Holutcphali  because  in  them  the 
paiato^uadratc  bar  is  futsed  with  the  ^e^t  of  the  ■■kiill.  In  the  bony 
ganoids  atid  teleosteans  (Teleostomi)  the  palato-quadrate  bar  OMlfin 
to  form  the  palatine,  ecto-,  nieao-  and  meta-ptcrNKoidit  and  quadrate 
Iwincs  from  before  baclcward,  while  out»i«lc  these  is  another  row  of 
>l< niuil  L>ones  formed  by  the  premtaxitta,  maxilla  and  jugal  t>r  malar. 

ill  the  lower  jaw,  Meckel's  r^irtilace  is  ossifiisl  at  its  proximal  end 
to  form  the  nrliiuliir  hone,  but  di>taily  it  remain-;  and  is  partly  en- 
cased by  the  dentary,  and  more  posteriorly  by  the  anttiUu,  both  of 


Tdc  mandible  has  dentary, 
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Via.  34w— Lan|{itudlnal  and  Vertical  Section  of  the  Skull  of  a  Dog 
(CsKU  fmmUaris),  with  mandible  and  hyoid  atch. 

Anterior  narial  aperture.  PS 
Maxillo-turtmal  wmt. 
Kthmo-turbinal. 

Nasal. 

Ossified  portion  of  the 
ethmoid. 

Cribriform  plate  of 
cthmo-turbinal. 

Frontal. 
Parietal. 
Intcrjxirictal. 
Siipr.i-ix  c  iiiital. 
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which  are  nterabrane  bones.  The  jaw  joint  therefore  is  between  the 
qtjadrate  and  the  articular.  In  rorapaririK  this  description  with  the 
section  on  human  embr>oIogy  it  will  be  «en  th.u  o  rtain  hones,  like 
the  naUle  and  pterysoids,  which  in  the  f\-\t  i-'-  i  4tiialion>  in 
cartilage,  l>e«'ome  in  the  hi>iher  vcrtclirates  mcniliranc  Ixjncs,  and  so 
it  is  clear  that  too  great  >.trevs  niii--!  not  lie  l.iiil  on  the  histological 
history  of  a  Ijone  in  dctcrmininE  its  morphological  significance. 

The  branchial  archee  of  the  Tdeoitaau  cloaely  lawmbla  thoae  of 
the  ^smobranchii  exceiM  that  they  are  OMilied  and  that  the  extra- 
branrhiaU  have  disappeared. 

In  the  Dipnoi  (mudfish)  the  suspcnsorium  is  autci^t\  lie,  and  ciihtT 
five  or  sLx  branchial  an  hos  are  present.  In  tho  Aniiihilua,  tixi,  the 
sus[)cnsorium  is  autostylic.  the  palato-quadratc  bar  remain-  !iirv:cly 
cartilaginuu»,  though  its  posterior  part  is  often  oi»i(ved  to  form  the 
quadrate.  The  iiKmbr>m>us  AreaMMtta,  maxiUa,  paiatbtt,  fkrygoid, 
mudr^mipl  and  s^mosat  bone*  are  de\-eloped  in  connaooa  «-ith 
it.  though  It  is  interesting  to  notice  that  the  ptengoid  is  sometimes 
oartly  cartilaginous  and  the  quadrato-jugal  is  absent  in  the  tailed 
forms  (IFroilfla).  In  the  lower  jaw  a  spltnial  element  has  ap|>earcd. 
and  in  the  frog  a  cartilaKininis  mcnto-mrrkrUinn  hone  dc\eli>[i-  r!i>..<' 
to  the  sympbvMi.  In  the  brx  al  stage:*  there  are  rudiments  of  four 
biaachial  aiuaa  behind  the  hvuid,  Injt  in  the  adult  thast  are  le- 
tkiead  kl  the  Awna  and  their  ventral  ends  are  united  into  «  broad 


In  the  Rcptilia  the  -iio  n(  ihi^  ;ula!o-(|iiadrate  bar  1^  surrniuMlcd 
by  the  t-imi-  ■fuc-.  iif  in.r-.r-.  ih.ii  .uc  li-.ml  HI  ;lie  A::iiilnl.i,i ,  imt  in 
lizards  and  ttwionians  a  para-quadraie  bone  is  found  which,  according 
to  E.  GaMpp.  ia  the  pneoinor  of  the  tympaiuc  liiw  of  immiali 
111  the  craoodilea  maailb  aad  palaie^jrow  inwarat  to  meat  one 
■■ethar  and  ao  form  a  haid  pal 
iptmiwt,  OHpUar,  turamgular,  artiailar  and  i 

in  some  cases  a  menlo-meckeUian  as  well.  The  (quadrate  bone  with 
which  it  still  articulates  is  becoming  included  m  the  wall  of  the 
tympanic  cav  ity ,  and,  according  to  H.  Gadow,  it  is  this  bone  and  not 
tne  para-quadrate  which  will  Decome  the  tympanic  of  mammak. 
The  nyoid  arch  is  sometimes  suppre«ed  in  snake*,  but  in  Sphenodon 
its  continuity  with  the  eolumeUo  or  stapes  can  be  demonstrated. 

The  branchial  skeleton  is  reduced  with  the  cessation  of  branchial 
respiration  and  only  the  ventral  parts  of  two  arches  can  be  seen; 
these  unite  to  form  a  pbte  with  the  hyoid  (basih\obranchial)  and  with 
this  the  glottis  is  closely  connected.   In  birds  tne  morpholoKy  of  the 
visceral  skeleton  is  on  the  reptilian  plan,  and,  although  tM  modi- 
ficatiomt  are  numerous,  they  are  not  of  special  ifltereat  in 
elucidating  the  pmUemB  of  human  morphology. 

In  the  Mammalia  the  premaxBIa,  maxilla,  palate  and  pterygoid 
bones  can  be  seen  In  connexion  with  the  n-Rion  where  the  palato 
quadrate  cartilaue  la\  in  the  lower  V'cnebrata  (see  tiR.  1,4!. 
The  premaxiUa  bears  the  incisor  teeth,  and  except  in  man  the 
suture  between  it  and  the  maxilla  M  evident  on  the  face  if  a 
young  enough  animal  be  looked  at.  The  maxUia  bears  the  rest 
of  the  teeth  and  articulates  laterally  «hh  the/vfof  or  iHotort 
which  in  its  turn  articulates  posteriorly  with  the  aygonwtic  pn- 
ce^s  of  the  s<)uamos;i!,  so  that  a  ir\'gomatic  arch,  peculiar  to 
rnanimaN.  is  lornail.  Both  the  maxilla  ami  |>alale  form  the  hard 
palate  as  in  crocodiles,  though  the  pteryi^oid  bone  does  not  do  10 
but  fuses  with  the  sphenoid  to  form  the  internal  pterygoid  plate 
(see  fig.  M.  Pt).  The  maMfjWr  ao  hmMr  articulates  with  the 
mudmU  but  forms  a  new  articnbtiaa,  oy  means  of  the  coa- 
dyle,  with  the  ^tnoid  canity  «f  . 

morphologists,  including  (he  writer'  arc  inclined  to  agree 
H.  Gadow  that  the  ijuaiirate  h.i-  ]ir<ilial)ly  Inxome  the  tympttHic 
bone.  In  many  mammals  (e.g.  Carnivora)  this  Ixine  swells  out 
to  form  the  Ma  tympnri.  The  derivation  of  the  auditory 
eaaidaa  has  been  dlfcuaied  ia  the  section  on  embryology  as  weU 
as  in  the  article  EAR.  The  presence  of  a  chain  of  ossicles  is 
peculiar  to  the  MammaBa.' 

In  many  of  the  lower  mammals  (r.r.  I'ngulata  and  Carnivora) 
the  hyoid  aich  is  much  more  completely  ossified  than  it  is  in 
loan,  tympanih,  ttylo-,  epi:  cerato-  and  basUtyai  elements  all 
being  bony  (lae  fig.  34).  It  is  of  interest  to  notice  that  in  the 
hares  and  rabbits  the  body  of  the  hyoid  has  occasionally  been 
found  in  two  pieces,  indicating  its  clerivation  from  the  second 
and  third  visceral  arches.  The  fourth  and  fifth  arche*.  which 
form  the  thyroid  cartilage  in  mammals,  are  considered  in  the 
article  REspi h.a  tiikV  SVSTBM. 

For  further  details  see  S.  H.  Reynolds,  Ike  Vettrbmlr  Skrirlon 
(Cambridge,  1897);  W.  Flower,  Osteology  tf  the  Mammalia 
(London,  1885):  R.  Wiederdieiin,  Compmlme  Anatomy  af 

vr  l  l^mdon, 
iVrc.  Dd,  i. 
F.  G.  P.) 

IKELTON,  JOHN  (c.  i4<k>-i529),  Engli.sh  poet,  is  variously 
aaaerted  to  have  beianged  to  a  CumbcrlaJiid  family  and  to 

  haTOliceBaiiatneaf DbamKorfgilk.  HeiaaaidtobiaTelMCO 

The'  mandible  is  dis^aoed  down-  educated  at  Oxford.  Hb  certaioly  atvdied  at  CuBbiM|^  ud 
wards,  to  show  iu  entire  form ;  tha  be  is  pfobaMy  the  "  ««•  Sdiddton  *  mentioned  by  VniBam 
friASdwoM&iebu^ShS^     Cole  (MS.yirt«».Co«to*r.)  as  taking  hisM„\.dcgrcc  in  1484  In 

1490  Caxton  writes  of  him,  in  the  preface  to  The  Bake  of  Eurydos 
compykd  l>y  V\ri;yle.  in  terms  which  i>rcive  iha;  he  had  already 
won  a  reputation  as  a  scholar,  "  Hut  I  [nay  rnavster  John 
.Skclton,"  he  says,  late  created  poctc  lattrcato  in  the  unyversilc 
of  Oxenfordc,  to  oversee  and  correct  this  sayd  bookc  .  .  .  for 
him  I  know  for  suffycycnt  to  ex(X)wnc  and  cnglj'sshe  every 
dyflyculte  that  is  therin.  For  he  halh  late  translated  the 
epysti>-8  of  TUIe,  and  the  boke  of  dyodorus  aculua,*  and  diverse 
other  works  ...  in  pd)'sshed  and  ornate  termes  craftely  . .  ,1 
suppose  be  hath  drunken  of  Elycons  weU."  The  laiireateaUp 
refened  t«  was  a  degiee  in  rfaetoik.  Skeltan  received  in  1493 
the  sane  iionoar  at  Cambridie.  and  also,  it  b  aald,  at  Loiniia. 
He  found  a  patron  in  the  pious  and  leaned  countess  of  Ricbmond) 
Henry  VTI.'s  mother,  for  whom  he  wrote  Of  ifattncs  Lyfe  the 
Peregrynnrirun  1  lr;iii-.Vitii)'-,,  now  lost ,  of  Oiiillaumc  dc  Dcguille- 
villc's  PelrriiuiZ'  'i'-  !<•  'jV  humaitif.  An  elegy  "  Of  the  death  of 
the  noble  prince  Kyngc  Edwardc  the  forth."  included  in  some  of 
the  editions  of  the  Mirror  /or  Magistrates,  and  another  (1489) 

<  The  MS  of  tUa  taaablioB  ia  ptcservad  at  Cotpua  Oiiitti  Collaiab 
Camfacidce. 
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Stylo-hyal. 
Kpi-hyal. 
Cerato-hyal. 
Basihyal. 
Thyro-hyal. 
Symphysis  of  roaodible. 

C  oronoid  pn  

Condyle. 
Angle. 

Inlmor  dental  canal. 


Krr(e6raiM,  adapted  aad  tnMlatad  by  W.  N,  Parkin 
i<K>7):  C.  Gcsenbaur,  Vtr^riA.  AmL  4n  Wirheit 
(l«ipzig,  iqoi).  { 
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on  the  dcalli  o!  Henry  Percy,  lourlh  carl  of  Northumberland, 
are  among  his  earliesl  poems.  In  the  last  decade  01  the  century 
he  was  appointed  tutor  to  I'rince  Henry  (afterwards  Henry  VHl.). 
He  wrote  for  his  pupil  a  lost  Specuium  primipis,  and  Krasmus, 
in  dedicating  an  ode  to  ibe  prince  in  1500^  speaks  of  Skclton  as 
"  unum  Brilannicanim  litefanim  lumen  ac  decus."  In  1498 
he  was  suoccasivcly  ordained  sub-deacon,  deacon  and  priest. 
He  seems  to  have  been  imprisoned  in  1302,  but  no  reason  is 
known  Iw  Us  dugcaw.  TwaynnkteilieiedBedfraiBnciibur 
•ttiiniliiiMatcBuittob«aHwiBct<iriilI>iiii»hiwitiniiAidi>« 
letabed  Bondaally  til  U»  death.  Skdtoa  fnqaently  sigBed 
himself  "regfus  orator"  and  poet-taureate,  but  there  to  no 
record  of  any  emolumenu  paid  in  coniModoB  «hh  these  dignhiea, 
although  the  Abb£  du  Kesnel,  author  of  Reckerches  sur  Us 
^Kf/ci  foiirdnna:.  asserts  that  lit- had  sclti  a  patent  5-1514) 
in  which  Skelton  was  appointid  poi  t  1. iurc.it c  to  Henry  \ 
.■\s  rector  of  r)i.ss  he  caused  great  s<:.in('..i!  among  his  parishioners, 
who  thought  him.  says  Anthony  a  \\iK)d,  more  tit  for  the  stage 
than  for  the  pew  or  the  pulpit.  He  uas  Secretly  married  to  a 
woman  who  lived  in  his  house,  and  he  had  earned  the  hatred 
of  the  Dominican  monks  by  his  fierce  satire.  Consequently 
he  came  vmder  the  formal  censure  of  Richard  Nix,  the  bishop 
of  the  diocese,  and  appears  to  have  been  tcmpofarily  suspended. 
After  hb  death  a  collection  «{  farcical  talca,  ao  donbt  cUsihr, 
U  not  entMly,  apoayphil,  pthmd  nand  hb  van— lie 
MtHt  Tales  of  Skdton.  DvSag  the  rot  of  the  century  he  figured 
In  the  popular  imaginaUon  as  an  Incorrigible  practical  joker. 
His  sarcastic  wit  made  him  some  enemies,  among  them  Sir 
Christopher  Gamcsche  or  Oameys,  Alexander  Barclay,  William 
Lilly  and  the  French  scholar,  Robert  Gaguin  (f.  1425-1501). 
With  Gamcys  he  engaged  in  a  regular  "  flyting,"  undertaken, 
he  says,  at  the  king's  command,  but  Skclton's  four  poems  read 
as  if  the  abuse  in  them  were  dictated  by  genuine  anger.  Earlier 
m  his  career  he  bad  found  a  friend  and  |>;Uron  in  Cardinal 
Wolsey,  and  the  dedication  to  the  cardinal  of  his  Repiycacion 
is  couched  fat  the  most  flattering  terms.  But  in  152^,  when 
Woliqr  in  bto  capadQr  of  legate  diiMilved  oonvocaUon  at  St 
Ful'i,  Shaltoa  p«t  is  dsnilatiaii  Um  coufbt: 

"  Geada  Paal,  tafe  doMM  tinr  mcanl 
Far  FMerofWertmnNter  fiath  (faaveo  dly  beaitL" 

In  Ceiyn  CUmte  he  incidentally  attackod  Wofaejr  bi«  itaenl 

satire  on  the  clergy,  but  Sptke,  Parrat  and  Why  came  ye  not  to 
Courtf  ?  arc  direct  and  iierce  invectives  against  the  cardinal  who 
is  Slid  to  have  more  than  once  imprisoned  the  author.  To 
avoid  another  arrest  .Skelton  took  sanctuary  in  Westminster 
Abbey.  He  wa,s  kindly  received  liy  the  abbot.  John  Islip.  who 
continued  to  prniicl  him  until  his  dcatli  on  tlic-  Jist  of  June 
1529.  The  inscription  on  his  tomb  in  the  neighbouring  church 
of  St  M.ifK  in  t 's  described  him  as  vales  pieritu. 

In  his  (Jarliinde  of  Laurell  Skelton  gives  a  long  list  of  his  works, 
only  a  few  of  which  arc  extant.  The  garland  b  question  was 
worked  for  him  in  ailka,  gold  and  pearls  by  the  ladies  of  the 
of  8«t»qr  at  SMff  Hutton  Castle,  where  be  was  the 
fBSitaithedHktof  Noiloft.  Thecaaqioaitioiiindadssooaiplip 
mentaiy  vmca  to  the  Tsiioaa  bdlea  conoecned,  and  a  good 
deal  of  information  about  himself.  But  it  to  as  a  satirist  that 
Skelton  merits  attention.  Tkt  Btnoge  of  Court  is  directed  against 
the  vices  and  dangers  of  court  life.  He  had  already  in  his  Boke 
of  the  Thrt  Fflcs  drawn  on  Alexander  Barclay's  version  of  the 
N arrenschif  of  .Sebastian  Brant,  and  this  more  elaborate  and 
imaginative  poem  belongs  to  the  same  claw.  Skelton.  falling 
into  a  dream  at  Harwich,  sees  a  stately  ship  in  the  h.irl.ovir  tailed 
the  Bowge  of  Court,^  the  owner  of  which  is  the  Dame  Saunce 
Pere.  Her  merchandise  to  Favour;  the  helmsman  Fortune; 
and  the  poet,  who  figures  as  Drcdc  (modesty),  finds  on  board 
FavcQ  (the  flatlefer),  Suspea,  Harvy  Hafter  (the  clever  thief), 
Qytdqnwi  Kira^te,  I>yaag^mttl«  and  Subtyhe,  who  all  eiplain 
themidvea  in  tun,  until  at  iMt  Dnde,  win  finds  thqr  aie  acaetly 
his  eneadct,  to  abont  to  nve  hb  life  by  ^n^ing  overtioaid,  when 
he  wakes  with  a  start.  Both  of  thsie  poant  an  wiittea  In  the 

<  Bnui^'e— Fr.  {wufA/:  court  ratloaa.  The tcnn  UexpUned asthc 
right  to  eat  at  the  king's  table. 


seven-lined  Cliaucerian  stanza,  but  it  is  in  an  irregular  metre 
of  his  own  that  his  most  characteristic  work  was  accomplished. 
The  Hoke  of  Fhyilyp  Sparou.e,  the  lament  of  Jane  .Scroop,  a 
schoi  lsirl  in  the  Benedictine  convent  of  Carowe  near  Norwich, 
for  her  dead  bird,  was  no  doubt  inspired  by  Catullus.  It  is  a 
poem  of  some  1400  lines  and  takes  many  liberties  with  the 
formularies  of  the  church.  The  digressions  are  considcraUie. 
We  learn  what  a  wide  reading  Jane  had  in  the  romanota  oi 
Charlamagne,  of  the  Hound  Table,  The  Four  Sons  of  i^nneii 
andtheTlnjaaqNiBk  Skdton  finds  ipnoe  to  give  Ua  opiaioa  of 
Chaucer,  Gower  and  Lydgate.  He  aeena  fuUy  to  have  lealbed 
Chaucer^  vahie  as  a  master  of  the  En^bh  language.  Gower's 
matter  was,  he  said,  "  worth  gold,"  but  his  English  he  regarded 
as  ahtiquated.  The  verse  in  which  the  poem  is  written,  called 
from  its  ii;vcntor  "  Skeltonical,"  is  here  lurned  entirely  to 
whimsical  use.  The  lines  are  usually  six-syllabled,  but  vary 
in  length,  and  rhyme  in  groups  of  two,  three,  four  and  even  more. 
It  is  not  far  removiM  from  the  old  alliterative  F.nglish  verse, 
and  well  fitted  to  be  chanted  by  the  minstrels  who  had  sung  the 
old  ballads.  For  its  comic  admixture  of  Latin  Skclton  had 
abundant  example  in  French  and  Low  Latin  macaronic  verse. 
He  makes  frequent  use  of  Latin  and  French  words  to  carry 
out  his  exacting  syStCU  Of  frequently  recurring  rhymes.  Thb 
breathless,  voluble  measure  was  in  Skdton's  enetgetic  hands 
an  admbible  vducb  for  invective,  but  it  easily  dtgsneiated 
into  doggerel.  By  the  end  of  the  t6th  century  he  was  a  "  mda 
rayling  rimer  "  (Puttenham,  Arte  of  Em^M  Poesie),  and  at  the 
hands  of  Pope'  and  Watton  he  fated  even  wofse.  Hb  own 
criticism  is  a  jtist  one:— 

"  For  though  my  r%'nie  be  ngged, 

Tattered  and  jagged. 

Rudely  rayne  b^ten, 

Kiistv  and  raoughte  eaten. 

It  hath  in  it  some  pyth." 

Colyn  Chute  represents  the  average  country  man  who  gives 
his  opinions  on  the  slate  of  the  church  rhcrc  is  nd  more  .-icathing 
indictment  of  the  sins  of  the  clergy  before  the  Reformation.  He 
exposes  their  greed,  their  ignorance,  the  ostentation  of  the 
bishops  and  the  common  practice  of  simony,  but  takes  care  to 
explain  that  his  accusations  do  not  include  all  and  that  he 
writes  in  defence  of.  n<]t  against,  the  church.  He  repeatedly 
hits  at  Wolsey  even  in  this  fencial  satire,  but  not  directly. 
Sptke,  Parrot  has  only  been  preserved  in  a  fragmentary  form, 
and  is  exceedingly  obscure.  It  was  apparent^  cnmpoaed  at 
different  times,  but  in  the  latter  part  «f  tbe-oompoiition  be 
o|>enly  attacks  Wolaey.  In  Why  torn  y$  not  I0  Covft  there 
is  no  attempt  at  disguise.  The  wonder  to  not  that  tbe  author 
had  to  seek  sanctuary,  but  that  he  had  any  opportunity  of  doing 
so.  He  rails  at  Wolsey's  ostentation,  at  his  almost  royal 
authority,  his  overbearing  manner  to  suitors  high  and  low, 
and  taunSshim  with  his  mean  cxtrciction.  This  scathing  invective 
was  nrj;  alliv.crd  to  he  printed  in  the  cardinal's  lifetime,  but  it 
was  no  i-luubl  \vii;(l\  lirLulalcl  in  MS.  and  by  repetition.  '1  he 
charge  01  Coarseness  regularly  brought  against  Skelton  is  based 
chiclly  on  The  Tunnynge  of  Elynoure  Rummynge,  a  realistic 
description  in  the  same  metre  of  tbe  drunken  women  who  gathered 
at  a  well-known  ale-house  kqit  by  Elynour  Rummynge 
at  Leatherbead,  not  far  from  the  royal  palace  of  Nonnich. 
"  Skelton  Laureate  against  the  Scottes  "  b  a  fieeoe  tong  of 
triumph  relehtating  the  victoiy  of  Flodden.  "  Jtaamy  to  ded 
And  doeed  in  led,  Hiat  wia  thqrr  ovne  Kynge,"  says  the  poem; 
but  there  was  an  earUer  vernon  written  before  tbe  news  of  Jamaa 
I\  .'s  death  had  reached  London.  This,  which  to  the  earUest 
singly  printed  ballad  in  the  language,  was  entitled  A  BcU^dc 
of  the  Scotlysshe  Kynge,  and  was  rescnicd  in  1878  from  the  wooden 
covers  of  a  copy  of  Uuon  dc  ISordeaux.  "  Howe  the  douty  Duke 
of  ;\lbany.  lyke  a  cowarde  knight  "'  deals  with  the  campaign 
of  1523,  and  contains  a  pancg>ric  of  Henry  \  lll.  To  this  is 
attached  an  enwi  to  Wolsey,  but  it  must  surely  have  been 

■  [S\ifnce.  Anecdotes,  p.  Sj):  Pope  said  :  "  Skclton's  poemrf  are  all 
low  and  bad,  there  is  nothing  in  them  that  is  worth  reading,"  and 
(in  .Satires  aitd  Bpivomt,  V.  sfl)  "  And  bsastly  Sketoon  heads  of 
houses  quote." 
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misplaced,  tu  both  the  tttbct  oa  the  eerdfaul  m  «f  eetller 

date. 

Skelton  also  wrote  throe  plays,  only  one  of  which  survives. 
Magnificence  i&  one  of  the  best  examples  of  the  morality  play. 
It  deals  with  the  same  topic  .xs  hLs  satires,  the  evils  of  amlMtion; 
its  moral,  "  how  suddenly  worldly  wealth  <lolh  decay,"  being 
a  favourite  one  with  him.  Thomas  Warlon  in  his  History  of 
English  Poetry  described  another  piece  Nigramansir,  printed 
by  Wynkyn  de  Wordc  in  1504,  and  dealing  with  simony  and  the 
lOTCof  money  in  the  church;  but  no  copy  is  known  to  exist, 
■nd  toine  suqudoa  hu  been  cast  on  Warton's  sutcment. 

Ilhutratioo  of  the  hold  Skdton  had  on  the  public  imagination 
b  npnlied  ton  the  attftb  Aplay  (iteo)  called  &»fMi  mi 
5MKbyIUdiaidHtthii»yMdWiniimRaiikhii,bn^ 
by  Henabwe  &l  Anttony  Hunda/s  DuhMH  «/  JM«n;  ttH 
4»f  HiMtMifimt.  9ultao  acta  the  part  of  FiHur  Tuck*  aod  Ben 
Jonson  in  his  masque.  The  Portunait  /j(c(,intndUieed  "Skogan 
and  Skelton  in  like  habits  as  they  Uved." 

Very  few  of  Skelton's  productions  an'  rlntiil,  an  I  their  titles  are 
here  nececsarQy  abbreviated.  Wynkyn  W  .  r  I.  [inntif  l  the  Brnege 
of  Court  twice.  Divers  Bulettys  and  dyti.-^.  u  j  ,:, n  ..^  Jrvysrc!  by  Master 
Skelton  Laureal,  and  Skelton  Laureate  .1  .  •■rnr.'y  (  -.stroune. 

have  no  date  or  printer's  name,  but  are  evidently  from  the  presus  of 
Richard  IN-nson,  who  also  prinlwl  Repiycacion  against  certain  yoni 
scalers,  dedicated  to  \V0l5cy.  The  dxriande  or  Chapelet  of  Laurellyi:a» 
pirinted  by  Richard  Faukes  (iSa^):  Magnificrnce,  A  toodly  intertudf, 
.  .  .  probably  by  John  Rastdl  about  1533.  reprinted  (l8jl)  for  the 
Roxhurghc  Club.  Hereafter  foltncrlh  the  Soke  of  Ph-Msp  Sparenne 
was  printi-d  by  Richard  Kcic  (1550  ?),  Robert  Toy,  .Vmoiiy  Kilson 
(1560?),  Abniham  \  eale  (1570  r"),  John  Wallcy,  John  Wyght 
(1560?).  Hereafter  fi4truie:'n  trrldine  bakes  compyted  by  maxster 
SMton  .  .  .  includinK  Spcke,  Parrot,"  "  Ware  the'Hawke,"  "  liiy- 
nouie  Rummynge  "  and  others,  was  printed  by  Richard  Lant  (1550?), 
John  King  and  Thomas  March  (1565  ?).  by  John  Day  (1560).  Here- 
after  frioweth  a  title  boke  coiled  Colyn  Chute  aw!  Hereafter  .  ,  .  u-hy 
come  ye  not  to  Courte  f  were  printed  by  Richard  Kele  (1550  ?)  and  in 
numerous  suhsifjiient  (■<liliiii\s.  Fishy,  plesaunt  and  profitable  icorkes 
of  maislrr  Skelton.  Poelc  Lisu"-r,<,-.  Xsnr  coUedecl  and  newly  published 
was  printed  in  1568,  and  reprinted  in  1736.  A  scarce  reprint  of 
Btimamr  tttmmm  by  Samud  Itand  appeared  in  1634. 

See  Tht  PotHeu  Works  of  John  Skelton;  tviih  Notes  and  some 
account  of  the  author  and  his  writings,  by  thi-  iiw.  -Mt  vaTnkr  liyce 
(2  vols.,  1843).  A  M'KTiiiiii  <if  his  works  \\a'.  •■'lui'i  Ir.  \V.  II. 
Williams  (London,  n/ul.  S<.v  al«i  '/.ur  Chtiraklr-rislik  John  Skrltons 
by  l>r  Arthur  Ki^elbiiiR  (Stuttgart,  iiKM):  F.  Brie.  "Skelton 
Stndien"  in  Engfiiche  Sludien,  vol.  38  (licilbronn,  11177,  etc.); 
A»  lUy*  ShUm's  Satirical  Poems  . . .  (Berne,  18m);  A.  Ilittmmcl, 
SMifai<nap/eta5kri(M  (I^P«iK-Rcudnitz,  iQos):  G.  Saint sbur>'. 
JHrt.  4r  Ant  AiMiiv  (voL  L,  no6J|wd  A.  KOIbinBin  the  Cambridse 
BUtmyifBii^fttk  lUmamt  (M.  B.,  1909). 

ncnaWi  aid  montni,  an  urban  dktitct  in  the  Oevdand 
parliamentary  dhrbUm  of  the  North  UiBng  of  Yorkshire, 

England.  17  m.  E.  by  S.  of  Middlesbrough  by  a  branch  of  the 

North-Ea.stcrn  railway,  with  stations  at  Brotton  and  North 
Skelton.  Pop.  (ic/oi'l  1  5. .MO,  This  is  one  of  the  largest  town- 
ships in  the  Cleveland  ironstone  distriet,  and  its  industrial 
population  is  wholly  employed  in  the  quarries.  The  modern 
Skelton  Castle  incorporates  part  of  the  ancient  stmnphold  of 
Robert  do  Brus  who  held  it  from  William  the  Curifiuernr,  .\ 
modem  church  replaces  the  ancient  one,  of  which  there  are 
RdlMi  and  a  Ibie  Norman  font  is  preserved.  The  large  ironstone 
quanica  have  not  wholly  destroyed  the  beauty  of  the  district. 
The  Oevehnd  hBb  rise  sharply  southward,  to  clevationt  wom^ 
tines  eioecdfaig  tooo  ft.,  and  are  aoored  with  deq>  and  plGtunaqoie 
glens.  On  the  coast,  iiUch  fa  dlff^muad  and  Ibe^b  the  waterings 
place  of  Sjjtbnm  by  the  Sea. 

SKIRB,  WnUAa  FOSra  (tSoo-iSoz),  Scottish  Ustorlan 
and  aiitiquarj',  was  the  second  son  of  Sir  Waller  Scott's  friend, 
James  Skene  (i 775-1864),  of  Rubislaw,  near  .Micrdccn,  .ind  was 
horn  on  the  Jth  of  June  1800.  He  was  edurate<l  al  ?'dinl)ur(?h 
Hifrh  Sfhool,  in  Germany  and  at  the  university  of  St  Andrews, 
takinjt  an  es[)ccial  interest  in  the  study  of  Celtic  pliiln!tif;y  and 
literature.  In  iS  jj  he  became  a  writer  to  the  siKnei,  and  shortly 
afterwards  obtained  an  official  appointment  in  the  bill  department 
of  the  Court  of  Session,  which  he  held  until  1865.  His  early 
interest  in  the  history  and  antiquities  of  the  Scottish  Highlands 
bore  iu  first  fruit  in  1837.  when  he  published  The  Ui^iianders  <>/ 
Sta6tmd,  Arir  Oriffm,  Hitlary  and  AnUqmUa.  Hfa  chief  work, 
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howavar,  kiitCiUkStttaitdt^BimyifAMeitiit  Mbtm  (3  vols., 
EdfatbanA,  il7(-i8&>),  pcihaps  the  niost  important  contribu- 
tion to  Soottidi  history  written  daring  the  19th  ceniuo'-  In 
1870  he  w  .Ts  made  a  D.CL,  of  Oxford,  and  in  1881  historiographer 
royai  for  .Scotland.  He  died  in  Eldinburgh  on  the  29th  of  .August 
iSgi. 

The  moet  important  of  Skene's  other  works  are:  editions  of  John 
of  Fordun's  Cirmdea  §uilu  Sa>t»rum  (Edinburgh,  1871-187J);  at 
the  ^o«r  it  wctMlJMkMflTafM  (Edinburgh,  iH6»n  oStbe  Ckronides 
of  the  Pitts  and  Scots  (EnnlMUgb,  1867);  and  of  .\damuan's  Vit.-.  e 
Columhae  (Edinbuifii,  IS74);  an  Essay  on  the  Coronation  Slon/  of 
Scone  (l->linbur({h,  1869);  and  Memorials  of  the  Family  of  SMesu  «f 
Skene  (Aberdeen,  1*87). 

SKBTGB  (directly  adapted  fnim  Dutch  ttkiU,  whkh  was 

hastQy  made^  Gr.  exflwc,  sodden,  dl-hand,  wxMr,  near  by; 
Ger.        and  F^.  eifaiue  are  IhMs  the  saata  source),  a  tmigb 

hasty  preliminary  outline  or  draft  asivhig  as  a  note  or  material 

for  a  finished  work.  Though  used  of  literary  composition,  as  for 
a  short  slightly  constructefi  play,  or  of  a  rapid  delineation  in 
words  of  an  event  or  char.acler.  the  term  is  chietly  used  of  the 
pullinK  on  pa[)cr  or  other  material  of  the  imme<liate  impression 
of  an  objet  t.  figure,  landsi^|>c.  &c..  by  an  artist,  or  of  an  artist's 
first  idea  or  ojtiception  of  a  work  whether  in  painting  or  sculpture. 

SKI  (pronounced  "  skee,"  Icel.  scidh,  snow-shoe,  properly 
"  [ii<>cc  of  wood  "),  the  wooden  snow-shoe  on  which  the  inhabit- 
ants of  Scandinavia  and  neighbouring  countries  travd  over  the 
snow.  Implements  for  this  purpose  were  used,  by  many  nations 
of  antiquity.  Xenophon  {A»^  iv.  5)  dcacribca  the  ahoes  or 
pattenscf  shins  Willi  wUehthahonaaaf  the  AiBsafans  ware  shod, 
to  prevent  them  ftam  sfadting  into  the snaw,  and  Psocopfaia  made 
mention  of  the  andent  Lapps,  known  hi  ScaatBnavIa  as  "  Skild- 
Finnen,"  or  sliders.  Snow-shoes  have  always  been  used  by  the 
Mongols  of  north-western  Asia.  From  the  evidence  of  the  old 
Norse  sagas  they  must  h.ive  hi'cn  general  in  Scandinavia  long 
before  the  Christi.xn  er.%.  Uller,  the  god  of  winter,  is  always 
spoken  of  as  walking  upon  skis,  the  curved  toes  of  which  gave 
ris<-  to  the  legend  that  they  were  rcidly  shi]>s  ui>on  which  the  god 
was  wafted  over  liill  and  dale.  Skis  have  been  use<l  liniL'  out  of 
mind  by  L,apps,  Finns  and  Scandinavians  for  hunting  and 
journeying  acroes  the  frozen  coimiry.  The  first  iiUs  of  which 
there  is  any  record  were  elongated,  curved  frames  covered  witb 
leather.  Those  of  the  Skrid-Finnea  of  the  i6lh  century  were 
leather  shoes,  pomted  at  the  tea,  about  j  ft.  loo(,  into  which, 
a  few  incfaca  from  the  rear  end,  the  iset  warn  thrust  up  to  the 
ankles.  The  form  of  the  shoe  varied  b  dUfercnt  dbtrida. 
Modem  skis  ai«  not,  like  the  North  American  snow-shoe,  made 
of  broad  frames  covered  with  a  thong  web,  but  long,  narrow, 
nearly  flat  pieces  of  ash,  oak  or  spruce,  pointed  and  turned  up 
for  about  a  f<Kii  at  the  toe.  Their  length  is  usu,ill>'  ihe  distance 
their  wearer  can  reach  upwards  with  his  hand,  that  for  the 
j  average  nan  beinKabaat  7  It.  6  in.,  ahhongh  some  advocate  issa 

length. 

Their  width  at  the  broadest  part  is  about  j  in.,  and  their 
greatest  thickness  (just  under  the  foot)  about  in.,  tapering 
towards  both  ends.  The  under  surface  is  usually  perfectly 
smooth,  although  some  skis  are  provided  with  narrow  stzipa 
running  lengthwise  on  the  under  surface,  to  prevent  side* 
sl^ppin(.  The  feet,  fiHt^^Md  in  stout  deer-hide  thfftfn  heeUeia  ar 
nearly  so,  an  tsstwed  to  da  middle  of  the  skfa  by  an  amass* 
ment  of  stmps,  called  the  Msrffag.  A  suff  from  4  to  5  fL  kmg 
completes  the  touring  outfit.  On  level  ground  the  skis  are 
allowed  to  glide  over  the  snow  without  being  lifted  from  it,  the 
heels  l>eing  raised  while  the  toes  remain  fast  to  the  skis.  At 
this  g.ait  ver>'  lon^  s;e[)s  cm  be  taken.  Climbing  hills  one  must 
walk  zigzag,  or  even  diri-tily  sideways  slej)  by  Step.  Gentle 
slo|.ies  can  be  as<cn<led  s'.ra:>j)iL  ahead  \)\  [il.i ir,il; 'lie  skis 
obliquely.  Downhill  the  sLis  become  a  sledge  upon  which  great 
velocity  is  attained.  The  sta£f  is  used  as  a  brake  in  coasting, 
and  is  provided  tnth  a  small  disc  a  few  inches  from  the  lower 
end,  to  prercDt  it  sinking  into  the  snow. 

Skiing  as  a  qiort  began  about  iMo  in  .the  Norwegian  district 
of  Tdemark  and  rapidly  spread  over  all  the  Scandinavian 
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peninstih.  The  cKmax  of  tht  ndng  season  is  the  great  inter 
national  ski  tournament  held  annually  in  Fcbruar>'  at  Holmen- 
kollcn,  6  m.  from  Christiania.  This  "  NorwcRian  Derby  "  is 
divided  into  two  parts,  the  lirsl  devoted  to  jumping  contests,  the 
other  to  long-distance  racing.  The  iake-«tl  for  the  jumping 
contests  is  built  into  the  side  of  a  hill,  and  each  competitor  must 
jump  three  times.  No  stafi  is  allowed  and  no  jump  is  counted  if 
the  jumper  faUs  in  slighting.  The  distances  covered  are  extra- 
ordinary, 1 34  Ht-  being  the  leooml.  The  jumper,  who  sUru  some 
disunce  up  the  hiU,  dctccnde  nt  top  ipeed,  stoopeaabenean  the 
take-off  and  tontchw  htmadf  into  tlie  air  witJi  all  his  force. 
He  maintains  an  erett  poritlon  until  he  icacfaei  the  ground, 
alighting  with  bended  knees.  <Sn  both  feet,  one  a  little  in  adrance 
of  the  other,  and  "  gi%'ing  "  with  his  legs  to  overcome  the  force 
of  the  fall  and  to  preserve  his  balance,  .Anrith*  r  f(-;,tnrf  is  dnnblr 
jumping,  performed  by  two  persons  hand  in  h.tnd.  1  he  hiKhi\s; 
prize  is  the  King's  Cup.  The  principal  <list.mcc  race  is  over  a 
difficult  course  of  about  10  m.  The  record  for  25  kilometres 
(15 J  m.)  is  2  hour^,  7  min,  A  Lapp  once  covered  210  kilometres 
(about  tjS  ra.)  in  31  hrs.,  22  min.,  the  country  being  level 
Skiing  is  very  popular  in  Norway  with  both  men  and  HODen;  in 
(act  it  may  be  called  the  national  Sport  of  Norway. 

The  sport  has  been  introduced  iitto  otbtr  flOHatlies  where  the 
niiitcr  is  severe,  sad  lias  become  vny  psfudar  in  Switseriand 
•ad  tbe  lAdted  SUtcs,  apeauBr  in  MinmKitft  aad  the  Rocky 
Mwiiitrin  countiy.  The  priodpal  dnb  in  the  BiitiBh  Isles  is 
the"SkiC3iih<rf  GmtBritab."  The  tnsUs  between  Chik  and 
the  Argentine  Republic  are  curied  in  whiter  by  relays  of 
Norwegian  ski-runners,  about  300  being  employed.  The  skis 
worn  by  them  arc  usually  shod  with  horn.  Skis  cannot  be  used 
with  advantage  during  a  ihaw  or  nhere  the  snow  is  le&s  than 
6  in.  deep.  On  this  .-irrounl,  and  because  of  their  general  un- 
wieldint-ss,  they  arc  less  convenient  in  thick  forests  than  the 
Indian  snow-shoe,  though  faster  in  the  open  country. 

Ski  have  been  used  for  military  puqwses  by  the  Northern 
peoples  for  several  oentniics,  and  of  Ute  yean  other  nations 
whidi  have  mountainous  regions  of  snow  have  turned  their 
•ttCBtion  to  this  most  useful  mode  of  winter  marching.  The 
araqr  of  Sweden— under  Onstsvos  Adolphus  snd  his  saoceswrs 
one  flf  the  foiemost  b  Europe  employed  infantry  provided 
with  sld  hi  its  mlHtaiy  opwstioili.  In  Norway  special  units  so 
provided  were  orRsained  in  171a  Recently  (igo2)  the  Alpine 
infantry  of  France  and  Italy  have  taken  up  the  question.  In 
Briancon,  attached  to  the  150th  regiment  of  French  infantry, 
is  an  icole  militaire  de  ski  (cMablishcd  1003)  which  tr.iins  the 
Chasseurs  Alpins  of  the  isl  line,  and  .ilso  the  region.il  ;rrK)ps 
which  are  intendeel  to  lake  p.iri  :n  th<-  liofenre  of  the  south- 
eastern frontier  of  France.  Ihese  regiments  as  a  rule  furnish 
one  officer,  one  non-commissioned  olhcer  and  a  few  soldiers 
each  to  every  coune  of  instruction,  which  lasts  two  months. 
At  the  end  of  the  first  month  the  skieur  is  expected  in  full 
mswhing  order  to  cover  60  kilometres  (37I  m.)  of  Alpine  territory 
in  the  day.  The  dd  an  put  to  «  variety  of  higenious  uses; 
to  foiBi  a  atictcher^edge  tor  wounded  men;  and  If  nqifdity 
«f  BoveoMnt  is  dcabcd,  a  hone  or  pony  pulls  tlw  skttw  dong 
by  means  of  long  reins  attached  to  the  hone's  ^rth.  Even 
camps  in  the  mountains  arc  improvised.  The  skieur  is  thickly 
clothed  and  muffled,  and  hi^  1  y<  ^  ,irc  protected  against  snow- 
blindness  by  blue  or  black  sficetat  los.  Some  of  the  performances 
of  soldiers  on  ski  have  been  notable.  Captain  Brrn.ird,  chief 
of  the  fi'olf  of  Briangon,  ascended  the  en/?  of  .Arsinf  •.■•.( 00  met  res; 
and  of  the  C.iutrrrl  12080  metrts)  in  ift  hnum  with  a  p.irty  of 
25  men.  In  Russia  some  Finland  troops  in  full  marching  order 
executed  a  long  hunting  march  in  Carclia,  In  so  days  they 
covered  Mo  kilometres.  In  Switzerland  a  skteur  took  less  than 
si  hours  to  cover  as  kilometres,  indudtag  altitudes  of  154  T 
■flUea.  In  order  to  witness  this  competittoa,  which  took  place 
in  Glaiu,  die  ooMien  frooi  the  S.  Gothavd  garrim  nuule  a 
■aadh  of  48  Uloaietres  including  the  ascent  of  the  Klausengrass 
(seee  metres).  A  Norwegian  soldier  named  Hohe  covered  with 
one  leap  a  distance  of  si  m.  socm.,  andhb  ooopaafaB  Hqrder- 
dsU  later  achieved  34. 


In  Italy  each  company  of  Alpini  has  an  annual  credit  for  the 
provision  of  ski.  I  heir  iiiui<.;.  in  war  time  art  almost  the  same 
as  thosi-  of  mounlcii  inf,intr\  exploration  and  i-unimuni.  alion, 
and  th.i'  st-i/ure  of  a<lvani  i.-(l  |  losi:  i<ins. 

In  the  seven  months  of  snow  on  these  frontiers  the  garrisons 
of  the  lonely  posts  cannot  go  out  save  on  ski  or  snow-shoes,  as 
to  the  respective  merits  of  which  military  opinion  is  divided. 
See  Norwoy's  National  Sport,  by  T.  W.  Schreiner,  OnUng,  voL 
7;    AmJ  Sthnefuhuhm  durch  GronJand,  by  F.  Nanaen  (Han- 
Ufg,  lft9l);    Ski-rur.nini;.  ecited  liy  E.  (  .  KiehaidSBa  (LoodOB, 
1904);  Year-Book  of  the  Ski  Club  of  Great  Britain. 

SKIBBERBBN,  a  market  town  of  county  Cork,  Ireland,  00 
the  river  Hen  about  3  m.  from  its  estuary.  53 J  m.  S.W.  of  Qnk 
by  the  Cork,  Bandon  and  South  Coast  railway.  Pop.  (i^l) 
3208.  The  river  is  navigable  for  small  vessels  to  Skibbenen 
itself,  and  for  Jaqtsr  ansa  to  QUA  Court  on  the  estuuy;  and  the 
town  is  a  flourishing  fidting^tation.  Tkade  hi  oom  and  other 
agricultural  produce  b  considenhle.  This  district  suflered 
terribly  in  the  famine  of  1847,  and  hundreds  of  victims  were 
buried  in  pits  in  the  graveyard  adjoining  the  ruined  Cistercian 
celt  of  ,\bbeystrowry,  a  mile  west  of  the  town.  The  Hen  offers 
fishing,  late  in  the  season,  for  brown  and  sea  trout.  The  main 
railway  continues  south  to  Baltimore,  and  a  light  railway  runs 
to  the  plea&anl  seasiilc  village  of  .Skull  (or  .Schull),  15  m.  W. 
Skibbereeu  is  governed  by  an  urban  district  council. 

SKIEN,  a  seaport  of  southern  Norway,  in  bratsl>erg  anU 
(county),  on  the  river  Skien,  5  m.  below  its  issue  from  Lake  Nocdt 
and  6  m.  above  its  outflow  into  Frier  Fjord.  Pop.  (1900}  11,343. 
It  was  mostly  rebuilt  after  a  fire  in  iSM.  Here  Hearik  Ibaen, 
the  dnmatistf  was  bom  in  1S38.  In  189s  a  canal  ascendfaig 
1S9  ft  hy  means  of  17  bcita  was  made  botween  hkes  Bandak 
and Nmd, Sfrr—  to tht Tdemaifc district  by  wayof  IMcn. 
Hie  whoile  distance  between  the  hires  al  40  m.,  and  seversl 
fine  faUs,  as  the  Ulefos,  Eidsfos,  and  Vrangfos,  arc  passed. 
The  engineering  is  noteworthy.  In  the  town  and  district  .ire 
numerous  saw-mills,  planing,  cotton-spinning  and  flour-mills, 
factories  for  wood-pulp  and  domestic  commodities,  also  a  copper 
mine  (at  Omdal).  The  e.vports  are  ice,  timber  (including  tele- 
graph r>olcs  for  the  British  govcniment),  wood-pulp  and  copper, 
and  the  im|)orts  co;il  and  china-clay.  The  town  (the  ancient 
Skida)  dati-s  from  the  t4tb  century.  A  fine  view  is  obtained 
from  the  liralsberg  Kiev,  S.  E.  of  the  town,  with  ruinsof  adHQld. 

SKIERNIEWICE.  a  town  of  Russian  Poland,  in  the  govern- 
ment of  Warsaw,  41  m.  by  rail  S.W.  from  the  dty  of  Warsaw. 
Pop.  (1897)  9846.  It  was  formerly  the  see  of  the  archbishop 
of  Gaesen,  piiniate  of  Pobind.  Here  is  an  imperial  castle,  in 
wiiicb  the  emperors  of  Russia,  .Austria  and  Germany  met  in 
conference  on  the  i5th-i7th  of  September  18S4.  Cloth  and 
linen  are  manufactured. 

SKIMMER,  the  English  name  bestowed  by  T.  Peiinant ' 
in  i7iSi  on  a  \i  ri-i  American  bird  which  hail  already  been 
figured  and  desiriiMii  by  M.  Catcsby  {B,  Ccroiiiin,  i.  pi.  oo) 
as  the  "  Cut-waler," — as  it  appears  still  to  be  c.illi  li  orj  some 
parts  of  the  coast," — remarkable  for  the  unique  formation  of 
its  bill,  in  which  the  maxilla,  or  so-called  upper  mandible,  is 
capable  of  much  vertical  movement,  while  the  lower  mandible, 
which  is  considerably  the  longer  of  the  two,  is  laterally  compressed 
SO  ss  to  be  as  thin  as  a  knife-blade.  This  bird  is  the  JUiyMcAa|« 
ntflfit  of  Linnaeus,  who,  howevef,  united  with  it  iriiat  proves 
to  be  an  allied  ^Mciet  from  India  that,  having  been  indicated 
many  yean  beiom  hy  Pottvcr  (Gaufk.  naturae,  tab.  76,  fig.  3), 
on  the  authority  of  Buckley,  was  floly  technically  named  and 
described  in  1S38  by  W.  Swainaon  {Anim.  Menageries,  p.  360) 
as  K.  a!h';,-flU>s.  .\  third  SfHJcies,  K.  jtuvinslrii,  inhabits  .\lriia; 
and  cx.implfs  from  South  America,  though  by  many  writers 
regarded  as  identical  wn'ih  R.  nigra,  are  considered  hy  Howard 
Saunders  {Proc.  Zooi.  Society,  1882,  p.  522)  to  form  a  fourth, 
the  R.  mdanura  of  Swainson  («<  mpra,  p.  340).    AU  thcic 

■  "  I  rail  it  Skimmfr.  from  the  aMOMT  of  its  ooUecting  its  food 
Willi  ihi-  ir>\ser  mariijible,  as  \t  Ihs aleag  Ab  smtme ef  tne  warn  " 

[Gen  pf  Htrdi.  p.  =;.'). 

>Oihrr  KnKii^h\i.^ni.'.  applied  to  it  fai  America  an  "  Rasoriiill," 

"  Scissorbill."  and  "  Shearwater." 
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resemble  one  anut  her  very  closely,  and.  apart  from  their  singularly- 
fonned  bill,  have  tlic  structure  and  appearamc  of  Terns  (g.v.). 
Some  authors  make  a  family  of  the  genus  Rkynckops,  but  it 
seems  needless  to  remove  it  from  the  Laridae  (see  Gvll).  In 
bneding-babiU  the  Skimmers  thoroughly  agree  with  the  Terns, 
tbe  Itlgctt  tpedtB  of  which  group  they  nearly  equal  in  size, 
and  imitti  only  aacm  to  difler  from  them  ia  the  mode  of  taking 
thieir  food,  iMA  of  ooune  is  oondated  with  the  extrvidfaiary 
formation  of  their  biD.  (A,  N.) 

SKIN  AND  EXOSKELETON,  in  anatomy.  The  skin  (A.-S. 
sciiin)  is  the  covering  of  the  whulc  Ixwly.  and  is  continuous  at 
the  ililTcrciit  oritucs  with  llie  inutuus  membrane.  It  acts  firstly 
as  a  protective  layer,  swondly  as  a  regulator  of  the  tcmiH-raturo. 
thirdly  as  an  excretory  organ  and  fourthly  ;is  a  tactile  and 
sensory  iirg.'in  in  which  nervi  s  e:i<l. 

The  skin  varies  in  thickness  from  •$  mm.  in  the  eyelids  lo 
4  or  more  mm.  in  the  palms  and  soles;  it  is  also  ver>'  thick  over 
the  back  of  the  body.    Tno  main  layers  are  rerognizcid  in  the 


From  Robctt  Howtlca  la  CuuiailMat'*  Tat-Btk  q/'  Amtlamy. 


Fig.  I.— VertKal  section  of  EpSdenms  and  Papillae  of  Cofiu:n 
Oifghly  magnified). 

Am;  nipeificially  there  is  the  scarf  skin  or  epidermis  and  more 
deeply  tbedcimis  or  true  skin.  The  fpidrrmn  under  the  micro- 
■eope  b  Men  to  consist  of  five  layers.  On  the  surface  is  the  homy 
1)9«r  or  atrattm  eoneum  (see  6g.  i)  composed  of  bycrsof  scale- 
Um  odik,  the  walls  of  which  aie  tonicd  into  the  hon^ 
hcfathL  Deep  to  this  ia  a  thfai  I^Fcr  of  actle-like  odb  whhont 
heratin  known  as  the  slratum  AkMmh.  Dcqxr  Mfll  h  •  byer, 
the  Straltim  grnnulosum,  in  whidi  the  cdht  ate  not  so  flattened 
and  contain  granules  of  a  substance  known  as  elcidin.  In  the 
fourth  layer,  stratum  muioium  or  stratum  Miilpi^hii,  the  cells 
arc  |>olygonal  and  are  connect ctl  together  hy  delicate  pricklc-likc 
processes.  It  is  in  the  deeper  layers  of  thtsc  cells  that  the  pig- 
ment of  the  negro's  skin  is  found.  The  iitih  ,i:  1  !!<(i>csl  layer 
of  the  epidermis  is  the  stratum  germiiuitnum,  in  which  there  is 
only  one  layer  of  columnar  cells.  The  whole  of  the  c7)idcrmis  is 
non-vascular,  and  it  will  be  noticed  that  as  the  different  layers 
approach  the  surface  the  cells  become  more  and  more  flattened. 
The  imt  skim,  dtrm$  or  earmm  ia  oompaaed  of  a  felted  network 
«r  white  fifanma  tiww  with  a  small  unnilMr  «f  ydbw  eikstic 
ibwea  mtenpMedi  It  is  divided  into  two  hyick 

Hie  sopcrtcisl  or  papillary  layer  Ues  next  to  the  epidermis 
and  is  raised  into  a  number  of  papillae  or  conical  projections 
which  fit  into  cociwpoinding  depressions  oo  the  deep  surface  of 


the  epidermis.  In  sensitive  parts  like  the  palms  and  soles  these 
papillae  are  specially  prominent  and  form  wavy  lines,  each  of 
which  consists  of  a  double  row  between  which  the  ducts  of  the 
sweat  glands  pass  on  their  way  to  the  surface.  So  large  arc  the 
papillae  in  these  situations  that  the  epidermis  is  also  raised  into 
ridges,  and  these  in  the  fingers  form  the  characteristic  whorls 
so  vahiable  for  iwinwini  of  MeatificatiBn.  The  papillae  oontain 
leaahm  «f  Uoo£ipmBri%  and  hi  nms  «f  thsM  an  Bpedal  tsctOe 
oorpusdes  in  wfaicfa  the  nerves  cod  (see  NsKvon  SnrnA. 

In  the  deeper  or  rdieidar  layer  of  the  true  Ma  the  ibraus 
fdtwoifc  is  looser  and  encloses  pellets  of  fat.  It  also  contains  a 
network  of  blood-vessels  and  nerves,  and  in  some  places  a  Ixytr 
of  stripci)  or  unsiripod  nmsde.  Where  hairs  are  prr-ent  the  hair 
follicles  lie  in  this  dccjK'r  layer,  which  gradually  merges  w  ith  the 
subcutaneous  fatly  tissue  (sec  tig.  i). 

As  appendages  of  the  skin  arc  found  the  hairs,  the  nails  and 
the  sebaceous  atid  sweat  glands. 

Hair. — The  h.oirs  are  found  in  man  on  the  scalp,  eyelids, 
eyebrows,  armpits,  pubic  region,  vestibule  of  the  nose,  external 
auditory  meatus,  face,  ventral  surface  of  (he  trunk  and  dorsal 
surfaces  of  the  leg,  forearm  and  hand;  indeed  the  only  places 
which  are  quite  fne  from  them  an  the  palms  of  the  hands,  soles 
of  the  feet  and  the  glana  penis.  In  some  pfawes,  sudi  as  die 
afinpits,  puUc  KgiBB  and  the  face  of  the  male  they  grow  to  a 
eonsfalefable  length  st  tad  alter  puberty.  They  are  of  great 
anthropological  interest  since  they  differ  in  colour  and  texture 
in  different  races,  sometimes  being  straight,  sometimes  wavy, 
siinulinus  curly,  The  amount  and  distribution  ot  long  hairs 
.liso  vary  with  the  race.  In  section  it  is  ordy  the  straight  hairs 
which  arc  circular;  wavy  .md  curly  hairs  are  oval.  In  the  centre 
of  eadi  hair  is  the  medulla  or  pith,  though  this  is  not  always 
present;  it  is  Kini|Mi!,ed  of  nucleated  cells  containing  pigment, 
fat  and  air  spaces.  Outside  this  is  the  fibrous  layer  or  cortex, 
also  containing  pigment  and  air  spaces,  while  most  superficially 
is  the  cuticle  made  up  of  overlapping  scales.  The  hair  grows  at 
its  root  from  a  kair/oUide  (see  fig.  3),  wiiich  is  a  tubiJar  inpushing 
of  tbecpidcsmisintothetimskkor,  Inthecaaeof  laigehain, 
deeper  stiD  into  the  siqierfidsl  fBsda.  ItlsdhridedbtoaasMMr 
and  Misr  mt  «leoM,  the  former  nprcscating  the  more  sapcrtdsl 
byenof  the  epidermis,,  the  latter  the  deeper  layers.  At  the 
bottom  of  the  follicle  the  hair  enlarges  to  form  the  bulb,  and  into 
the  lower  part  of  this  a  vascular  papilla  (irojects  from  the  true 
skin.  The  Cells  of  ilie  hair  are  dcrivcil  from,  and  iire  continuous 
at  th<-  hull)  with  those  of  the  outer  root  sheath,  and  therefore 
with  the  dcHpcr  l.iycrs  of  the  epidermis. 

The  hair  foUiclc  always  projects  somewhat  obliquely  into 
the  skin.  a:i<l  attached  lo  the  side  toward  which  it  is  leaning  is 
a  small  band  of  nou-slriated  muscular  fibres  called  arrrctor  pUi. 
When  this  .icis  it  diminishes  the  obliquity  of  the  hair  and  so 
makes  it  '  bristle  "  or  "  Stand  on  entl,"  while  a  general  con- 
traction of  these  small  ntusdea  leads  to  the  fiimilhir  cooditioa 
of  "gooseflcsh." 

NaUt.—TYitt  naOs  an  speciaBy  thickened  parts  of  tbe  epidermis, 
and  an  divided  into  a  not  and  a  body.  'AefomeriieaiMealed 
by  a  foMof  sltin,and  theoorivmoRwhichit  Bes  is  known  aa  the 
nail  matrix.  The  body  of  the  nail  also  lies  on  the  corium,  or  true 
skin,  which  forms  the  nail  bed  and  is  very  sensitive.  This  body 
of  the  nail  is  formed  hy  the  stratum  germinalivum  and  slratum 
mucosum  in  itsdet^per  part,  and  more  superficially  by  the  slratum 
lucidum,  which  is  hue  very  much  thickened  and  convertiil  into 
keratin  or  horn.  Near  the  n>ol  of  each  nail  is  a  semi-lunar  area 
which  is  niorc  opaque  than  the  r<!sl  ;ind  forms  the  white  lunula. 

Sweat  Glands. — Sebaceous  glands  arc  found  wherever  there  are 
hairs,  however  rudimentary,  and  open  by  their  ducts  into  the 
superficial  part  of  the  hair  follicle  (see  fig.  3).  Their  deeper  or 
secreting  part  dividca  into  a  number  of  bog-like  alveoli  composed 
of  cells,  which  aecteta  «U  dropleta.  Hmn  may  be  two  or  thne 
glands  to  each  hair  follicle,  and  their  rise  docs  not  vaiy  dbxctly 
with  tkatof  thahak.aiaflsthegraaevvqrlsiialAthtniaae^  whme 
the  bahs  an  quite  rudlmantaiy.  Hicy  an  abo  found  on  tbe 
labia  minora  and  nipples,  where  no  hairs  are.  Sudoriparous  or 
sweat  glands  (see  fig.  3)  are  found  all  over  the  surface  of  the  body, 
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but  are  spi  t  ially  numerous  on  the  palms  and  soles.  It  is  esti- 
mated that  ill  the  palm  there  arc  nearly  .}ooo  to  a  square  inch, 
while  in  the  s,kia  <A  the  tiack  they  do  not  reach  500  to  the  same 
area.  Inthearmpitsan<lgroinsihcyarcvery  large.  Each  consists 
of  a  single  long  tube,  hnc<i  by  columnar  epithelium,  ami  roiled  up 
into  a  ball  or  glomerulus  in  the  subcutaneous  tissue,  after  which 
it  pierces  the  conum  and  epidermis  to  reach  the  surface  at  the 
poms  sudorijcnu.  Whete  tbe  itntum  comeum  of  the  epidennis 
it  thick  the  dud  is  Milted  like  a  corkscrew  as  it  goes  through. 

Tbe  ^ands  of  MM  in  the  eyelids  and  the  ceruminous  or  wax 
fiand*  of  the  ear  an  laodified  sweat  glands;  the  fonaer,  when 
tnlhuiMd,  cnw  n  "  a^." 

EMBKYOUm 

Tbe  skin  is  derived  pmljr  {raat_dM  eelpdm  aod  partly 


bum  the 


ol  the  embiyo.  The  whole  c(  the 


become  very  tante  in  the  teter  aROOths  el  cwdaryonic  IHc,  and  secret* 

a  large  i>art  of  the  .ilKi\e. mentioned  wrnix  cascoM.  The  develafH 
tnetu  ui  ilu  irj.n:iin.ir>  ^Liml  froni  modified  M-'baceOOS  giSBde  his 
already  LK«n  relerre*!  to  isee  MaMHARY  Gla.vd). 

For  further  details  see  J.  P.  M'Murrich.  Daniopmenl  t4  Ihe  Humam 
Body  (London.  1906) ;  J.  C.  Heider,  ToxPMt  0/  Embryolcgy  (London. 
1907);  fiuain's  Amlmi^,  v«L  L  {fandon,  i9<w)' 

COMFAKATIVB  ARATOMY 

In  the  larval  (gantnila)  stage  of  the  Amphioxus  (Uncclcc)  cilia  are 
present  on  the  surface,  and  in  the  »upfrfiri,-il  rpidennal  cells  of  some 
ti.'.he.s  and  amphibian  lar\'ac  there  is  a  ^tnated  layer  CO  the  free  edge 
which  is  looked  up)n  as  a  relic  of  ancestnil  <  ili.i 

Skin  GUituii. —  The  »kin  glanda  of  ihv  1  >  l  i-hmi.il.i  ihags  ud 
lampreys)  and  fishes  arc  generally  unicellular  and  secrete  »linve  which 
protects  the  smfaoe  of  thn  body;  the  amount  of  stime  poured  out  by 
some  of  dw  qfclaetomei  is  cnotmous.  Many  of  theiMe  alinie  oella, 
from  their  shape,  are  ipohen  of  as  goblet  oeflsi  Some  of  the  lel^ 
oatean  fish  have  poison  glands  at  the  haaes  of  their  donal 
lins  and  opercula. 

In  the  mud  fish  (I)i|M)oi)  an<l  amphibians  multicellular 
spherical  glands  appear  as  in\'olutions  of  the  ectoderm. 
Soroetimest  as  in  tbe  scK«allcd  ^jorotids  of  the  toad,  t\\cac  form 
Reptiles  and  turds  arc  singularly  wanting  in 
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Fig.  a. — Vertical  -Hition  of  the  Skin  (x  hematic). 

and  appcndape^  are  eJlfKlcrynnl,  and  in  the  early  embrj'o 
nonsixt  I'l  a  sin^li  l.i\ir  <•{  i-  II-;  Liter  ■m  this  iM-comes  double,  and 
the  superticial  \A\vt  in  ejlltii  the  efnlruhium,  which,  after  the  sixth 
month,  is  cast  oB  and  mixes  with  the  secretion  of  the  laree  sebaoeous 
glands  to  form  the  soapy  vernix  caseota  with  which  toe  foetns  is 
coated  at  birth.  In  the  meantime  the  cells  of  the  deeixr  layer  diWde 
and  form  the  various  layers  of  the  einflermi*  already  enumerated. 
It  is  held.  howc\er,  Ijy  wrnie  observern  that  fart  of  the  epitrichium 
n-mairis  as  the  itr.itiim  cormum  The  mesodermal  cells  Klimu  to 
the  mesenchyme,  and  form  the  htwous  tissue  of  the  true  skin  as  well 
as  the  arrectores  pikmim  muscles  and.  in  tiie  scrotum,  the  dartos 
layer  of  unstriped  muscle.  In  the  sixth  month  fatty  tissue  apfxars 
in  the  deeper  (uirts,  ami  ^  the  fat  of  the  superficial  fascia  or  sub- 
cutaneous tissue  is  formetl.  The  naiU  an-  Niii<!  tn  aiipear  as  thicken- 
ings of  tftc  cpiiiermis  .it  afx>ut  the  ninth  we«'k,  qmti  .it  he  tips  of  the 
dittitB.  LiUer  on  ilirv  -.hiic  to  t!;e  (inr^l  siile,  ;ii  1  lh  lioing  >u  carry 
the  nerves  in  the  nail  bed  with  them.  This  is  ti  e  only  explanation 
avaiiab<eof  tbe  fact  that  the  ventral  nenrea  to  the  tips  of  tae  finfers 
encroach  on  the  donal  area.  By  about  tnetwdfth  week  the  nails  are 
perfectly  formed,  but  tney  do  not  reach  the  level  of  the  finger  tips 
until  the  eighth  month.  The  hairs  arc  dc\'ctoped  m  the  thircT month 
of  foetal  life  by  ingrowths  of  the  stratum  muciKum  ol  the  emdermis 
into  the  conum.  Dunng  the  fourth  and  filth  months  tlie  body 
becomes  covered  by  fine  unp'gmented  hairs  which  are  kni>wn  as 
IsnHee;  those  bighi  to  diiappoar  about  the  eighdmoadi,  but  some 
remain  until  after  Uitlk  On  the  soalp.  however,  tirnhnbr  at  birth  is 
often  more  deeply  pigmented  than  that  which  siicCMdl  it.  The 
sebaceous  and  sweat  glands,  like  the  hair  follicles  an  Ingrowths  of 
the  stratum  muoosom  of  the  epidermis  into  tbe  corium.  An  fanner 


skin  glands,  though  the  latter  have  a  lar>;e  uropygiol  gland  at 
the  root  of  the  tail  which  secretes  oil  to  lubricate  tl» 
feather*;  it  !■>  Jhe  chief  constituent  of  the  "  parson's  nose" 
of  the  fowl.  Ill  iii.iinmals,  except  the  Celacea,  the  selxiccous 
and  sudoriparous  glands  already  described  in  man  are  iuund ; 
some  of  the  fonner  sometimes  attain  a  large  sixe,  as  in  the  intcr- 
digital  gland  of  the  shrep.  Mailer's  glaiid  at  the  back  of  the 
pif;'s  knee  and  the  suborbital  gland  of  ruminants.  In  add!- 
ti'm  to  the..*?,  special  scent-producing  glands  are  often  found 
in  (lifTcn  iit  )Kirt^,  the  mi»-.t  remarkable  of  which,  p<Thaps,  are 
the  scent  yland-i  U'neatli  tlif  t,nl  <>(  thr  -kunk,  while  in  in,ile 
monotrcmcs  there  is  a  special  poison  gland  in  the  k-g  which  is 
connected  with  a  spur  in  the  foot. 

Pigment. — Pigment  cells  are  present  'both  In  the  dcmis 
and  eiiidermis  of  fishes  and  amphibians,  and  the  pigment  may 
be  citncr  intra-  or  extra-oellular.  In  many  cases  it  is  under  the 
eontrfil  of  the  nen'ous  system,  so  that  fornix  like  (he  llat-fish  and 
the  common  frog  can  adapt  their  coloraiimi  to  tli.ii  of  ilieir 
background.  In  animals  permanently  excluded  trom  the  light, 
pigment  is  absent.  litii^tilesaainmeDinnentocUssici 
found,  as  in  the  clmmeleon,  whHe  in  birui  the  pigment  is  I 

S  times  of  peat  brilliancy  in  the  necks  and  wattles.   In  ;  

t  mals,  as  m  man,  the  pigment  is  confined  to  the  orfls  of  the 
r  stratum  mucosiim  lajer  of  the  epidermis. 
■z     ScuUs. — In  the  elasmobranch  fi>hes  .•«cale>  are  fMii:,il  mm- 

3  posed  of  enamel  superficially,  and  of  dentine  and  bone  deeuly. 

4  Yhey  are  developed  from  the  cpidermiB  and  dermis,  ana  In 
almost  e\'cry  way  resemble  the  teeth  of  these  animals,  which 
are  only  modificatioiis  of  them.  The  bon^  basal  part  of  each 
scale  is  plate-like,  hence  this  kind  of  scale  is  known  as  placoid. 
In  the  ganoid  fishes,  such  .is  the  sturgeon,  much  larger  plaiiucs 
•  allcil  s^anoid  tfij/'-s  furin  a  complete  armature,  lu  ili.  trU-os- 
tcan  fishes  the  scales  overlap  like  tiles  and  arc  either  cytioid, 
having  a  smooth  border,  or  ctenoid,  in  which  the  free  poBtefior 
border  Is  serrated.  Existing  amphibians  are  usually  remark- 
able for  absence  of  any  skin  annour,  though  in  fossil  forms 
(Stcgoccphala)  it  was  \'ery  complete.    The  reptilian  class  is 

specially  noticeable  for  Ihe  prixiuclioii  of  epidermal  scales,  which 
underao  many  imxiiriaitions.  In  the  Ophidia  tlic\'  arf  <,l^l  oft 
periodically  in  one  mass  as  the  snake's  skHjgh,  while  in  the  Cbelonia 
the>'  form  the  diffnent  varietiea  of  tortoise-shell.  Bony  stnictwes> 
developed  in  the  dermis,  may  underlie  these  epidermal  homy 
thickenings,  and  arc  wry  stnjngly  dc>'eloped  in  the  dor-sal  and 
ventral  bony  shields  of  the  Chdonia  (carapace  and  plastron),  n  hich 
secondarily  fuse  wilh  the  true  cndoskeleton.  The  armadillo  i.-.  the 
only  mammal  which  has  a  true  lj<iny  i  \ovki  Utoii. 

Fetilkers. — Birds  are  remarkable  for  the  possession  of  feathers, 
u^iicii  ,ire  highly  uMnBhed  scales.  Tbe  embr>-onic  or  down  Jealhen 
are  >iin]ile,  and  oouist  of  a  htwih  of  halr>Ske  terfts  springing  from  n 
basal  uuill  or  calamus.  From  the  whole  length  of  each  barb  a  scries 
of  smaller  harbules  comes  off  like  branches  of  a  shrub.  The  adult  or 
contour  Uaihfrs  are  formed  at  the  bottom  of  the  siime  follicles  which 
lodge  the  down  feathers  and,  by  their  growth,  ptivh  the-*'  out.  .\t 
first  they  arc  nothing  more  than  enlarged  down  feathers,  but  soon  one 
of  the  bafbo  gnnra  aaaeviouityt  aad  lerais  a  nain  shaft  or  radWt  to 
which  the  other  barbs  are  attadied  00  either  side.  From  the  Mes 
of  the  barbs  grow  the  barbules,  just  as  in  the  down  feather*,  and  these, 
in  (he  case  of  the  LirRe  wing  feathers  {rrmiges)  and  tail  leathers 
(rcctrices),  are  connei  fed  by  minute  hooks  so  that  the  feather  i-ane, 
,-is  un(Xfc*Kl  to  the  shaft,  has  a  more  resistant  teM  ure  than  it  hu^  in  the 
leathers  of  the  back  or  breast.  The  bird's  moult  is  conpoiablc  to  the 
casdng  oif  the  scales  in  the  reptMia. 

Horn. — Hairs  are  only  found  In  ^  nwnmiallaa  fiaas,  and  ate 
divided  into  the  long  tactile  bristles  or  vibrissae  and  thcsmdlerhabs 
whkh  maintain  the  warmth  of  the  bcKly.  In  some  animals  the  hair 
of  the  body  is  composed  of  long,  stilt  hairs,  which  are  probably 
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rUUied  for  protective  puipeaea,  and  short,  m<c  hair*,  which  form 
(ur  and  keep  in  the  warmth.  Sometimes  th^se  long  hairs  are 
greatly  enlarjjed  ami  h.iniiiuil  to  (orm  protective  spines  as  in  the 
porcupine,  hedgehog,  spinv  mo«ue  and  *piny  ant-«ater  (i£«hidiui;. 

Horns— Ham  are  of  thras kiadas  <i)  aaikn,  (s>  imiew  horns 
and  (3)  hairy  boms  of  the  rhinoomia. 

An(ler«  are  growth*  of  true  bone  and,  except  for  their  very  vascular 
covering  of  slan  {velvet),  are  not  exoskeletal  atructures.  They  grow 
with  great  rapidity',  and  in  the  deer  family  arc  rcncwc<l  each  year. 
A*  soon  as  their  growth  i;,  finished  the  slun  covering  dries  up  and 
stripe  off.  The  small  tiorns  uf  giraffe*  are  also  bony  structures  thou)(h 
iwrmanent. 

The  hollow  horns  of  the  nimiiianto  (Bovidae)  are  cases  of  hardened 
epidermb  which  fit  over  a  booy  me  Mid  are  permanent.  They  .ire 
found  in  both  sexes,  and  in  this  dimr  fitam  the  antlers  of  the  det  r, 
which,  except  in  the  reindeer,  arc  confined  to  the  male.  In  the 
pfongbiKk  (Antilixapra)  the  hollow  horii.s  are  shtil  (x-rioilii  .ilK 

The  hair>'  horns  of  the  rhinocCTus  are  a  mass  of  hairs  cemented 
together  bv  cells.  The  hairs  grow  from  dermal  iwpilliiB,  but  dilicr 
from  true  nairt  in  not  being  sunk  into  hair  follicles. 

Clatet  and  Hoofs. — These  are  modifications  of  nails,  but  whereas  in 
nails  and  claws  the  structures  are  confined  to  the  dorsal  aspect  of  the 
digit^H,  in  hoofs  they  spread  to  the  plantar  surface  as  well.  It  has 
been  shown  in  the  embry<i!oj;ii  ,il  strtion  of  this  article  that  ihc  nail 
appears  at  the  very  tip  of  the  digit,  and  in  this  position  it  remaia-i  in 
manv  amphibians,  e.g.  giant  salamander,  while  in  hoofed  mammaU  it 
develops  both  ventrallv  and  dorsally.  In  the  Felidac  the  claws  are 
letracule,  but  the  nal  movemeBt  occurs  betw«>en  the  middle  and 
terminal  phalaagH  of  the  dkits. 

Spurt. — ^Spun  arc  quite  distinct  from  nails  and  claws;  they  arc 
very  common  in  Wnls  a>  liMrny  i-iii(l,rtiial  sheath'.  <<i\iriiin  liony 
outgrowths  of  the  radial  side  of  the  carpus,  metacarpus  or  nii  ta- 
tarsus.  The  spur-winged  goose  has  a  carpal  spur;  in  the  screanurs 
(IHilamedea  and  Chauna)  (he  spur  or  spurs  are  metacarpal,  while 
in  many  gallinaceous  birds  (r.e.  common  fowls  and  pheasants) 
metatarsal  spurs  are  found.  In  tnc  mammals  the  male  moaotremes 
(Krhiclna  ai«l  Ortiithorhvnchus)  have  apun  attached  to  an  extra 

i  f  M>;inioi<|j  Ixmv  in  the  hind  leg,  pCCMrUcd  for  the  duCt  «f  the 

already  mentioned  poison  gland. 

Bmm.— Certain  nsbes  belonging  to  the  familv  Mormyridae  ha\'e  a 
fleshy  prolongation  of  the  lower  Tip,  and  are  hence  termed  beaked 
fishes.  In  the  Amphibia  Siren  and  the  tadpoles  of  most  Anura 
(frogs  and  toads)  have  small  horny  beaks.  In  the  Reptilia  homy 
beaks  are  found  in  ihr  (  hclonia,  while  in  birds  U  alcs  arc  constant 
and  replace  d-r  u-^'ih  1:1  mixhTi:  ic-..  In  :]-.,iiin)iiiN  a  horny  beak 
is  found  in  Ornithorhynchus,  though  it  coexists  »ith  true  teeth  in 
the  young  and  with  norny  pads  in  adult  specimens.  In  all  these 
cases  the  Deaks  are  formed  from  cornified  epidermal  scales. 

Balttn. — ^The  baleen  which  is  found  in  the  mouths  of  the  Balae- 
nidae  or  whalebone  whales  is  a  series  of  flattened  triangular  homy 
plate*  arranEfd  on  either  sii\e  of  the  palate.  The  inner  cilRes  and 
apices  of  the^-  an-  frayi  il  i>iit  into  long  fibres  which  ai  I  aN  slriiim  r^. 
In  Balatna  mysltcelus,  the  Greenlancf  whale,  there  arc  nearly  four 
hundred  of  these  plates,  the  longest  of  which  often  exceed  10  ft. 
In  its  development  baleen  resembles  rhinoceros  horn  in  that  it 
consists  of  a  number  of  epidermal  hair-like  fibres  cemented  together 
end  Krr)wii>||;  from  dermal  papillae,  though  not  from  true  hair  follicles. 

For  ftirtlier  details  and  liteniture  see  R.  Wiedersheim.  Tdw- 
paraltic  Anatomy  of  Verlebratri,  translated  bv  W.  N.  Parker  (London, 
1907) :  S.  H.  Reynolds,  Tht  VerUbrate  Skeleton  (Cambrid^.  '^^-^ 

Ethnology 

The  colour  of  tht  human  skin  has  alwa>*9  held  an  important 
place  among  physical  criteria  of  race.  I'hysiology  cxpl.iins  colour 
as  a  consequence  of  climate  and  even  diet.  The  pigment  or  colour- 
ing matter  under  the  epidermis,  or  rather  under  the  second  or 
Malpighian  skin,  is  not  peculiar  to  the  Negroid  and  other  coloured 
races,  but  is  common  to  all  human  beings.  It  is  simply  more 
■bMntliiit  IB  certain  peoplee,  ud  tbb  abuBdance  k  attributed  to 
tUff  atbndaiing  actkm  of  tlie  aolar  lieati  OMiUsad  iritk  iDofttme 
and  an  excess  of  vvfeuUe  food,  jriddinc  more  carbon  tbaa  can 
be  assimilated,  the  cliarscter  beuig  tben  fixed  by  heredity. 
Thciidi  r  U  .iil/,  quotes  examples  proving  "  th.it  hot  and  damp 
counliics  labour  the  darkening  of  the  skin,"  and  that  the  same 
race  inclines  to  be  darker  in  low  marshy  liislricts  lhan  on  the 
hills.  C  R.  I^cp.sius  a.sserts  that  ihc  hotU-r  ihc  climate  the 
darker  the  negro.  |K)inling  out  that  if  you  loiluw  the  line  oi  Krealeil 
heal  from  Africa  into  Asia,  it  is  in  those  re>;ions  of  the  iaiier 
continent  that  the  darkest  .\8iatic8  are  found.  Many  apparent 
exceptions  to  this  general  law  occur,  but  they  may  he  explainable 
as  due  to  k>cal  causes.  Thus  Schwcinfurth  (II cart  of  Africa) 
bdievaa  that  the  raddiah  tint  of  the  Bonfoa  and  olber  of  tbe 
pMpbs  lahaUtiat  the  hot,  moiit  WbiM  NOedlitiict  b  dae  to  Uw 


the  same  way.   In  Sooth  America  all  nadca  of  oorapiexkm 

intermingle.  Thus  in  Bolivia  the  coppery  Maropas,  the  dark 
brown  .\ymar.as.  the  yellowish  Moxos,  and  the  light  Mosctenos, 
Sirioncs,  and  (iuarayos  are.  so  to  speak,  ncighljcurs  In  .Austral- 
asia there  i.s  the  contrast  betwc-en  the  yellow  hrown  .Malays 
and  the  sooty-black  Tasmani.iiis-  >ULh  i.le\  i.iln.ins  from  the 
culour-law  may  be  attributed  to  de&ceiu  (dark  peoples  migrating 
to  cold,  light  to  tropical  countries),  or  (o  such  varied  causes  as 
dryness,  moisture,  food  and  the  vegetable  peculiarities  oi  tbe 
land,  by  all  of  which  the  oomplesioa  any  he  afloctedt  aad  the 
inlluence  of  temperature  mitigated. 

Tbe  colour  of  the  human  skis  CBIUMt,  then,  be  lefwdtd  Mt 
enilrely  trustworthy  racial  test,  even  M«-itii— f  not  being  an 
exduaivdyiiegiocliancteriitic.  It  aeivea,haivevcr,  to  divide  Han 
into  three  fundamental  types  cwreeponding  to  the  three  great 
ethnic  groups,  viz.  the  Ift'hitc,  the  Yellow  and  the  Black  man. 
The  I'lr^l  pri.f|i!tnir-.ate  in  Euro(x.",  the  second  in  .Asia,  while  the 
third  have  ;lKjr  iliief  centres  in  .-\Irica  atid  MelaiUhia  Inter- 
breeding ami,  in  a  lesser  degree,  the  inlluence  of  t. ii\ irvniment 
have  caused  the  occurrence  within  the  three  main  gruups  of 
almost  every  shade  and  tint  of  compli  xmn  Thus  thi'  colour  of 
the  skin  alTords  a  faulty  basis  of  ethnological  clas-silication, 
since  in  the  same  ethnic  group  it  varies  so  widely  and  races  of 
one  group  resemble  in  this  particular  races  of  another.  Tbe 
so  l  alkd  Red  Indians  are  usually  classified  as  a  fourth  snupt 
but  tbcy  are  not  really  red-skinned.  The  name  has  come  about 
through  their  custom  of  smearing  their  faces  with  red  edue. 
But  among  the  Anerioui  aborigines,  side  by  aide  with  tike 
ycUow,  olive  brown  or  even  black  {t.g.  the  Chainias  of  Uruguay), 
there  are  tribes  of  reddish-yellow  or  coppery  hue.  This  tint  is 
found  also  in  certain  African  tribes.  The  palms  of  the  hands  and 
the  soles  of  the  feet  of  negroes  are  never  black,  but  always 
yellowish,  and  in  all  coloured  races  the  back  of  the  body  is  a 
shade  darker  than  the  front. 

It  is  noteworthy  that  the  skin  of  the  coloured  races  is  always  of 
a  lighter  tint  in  the  newly>bom  than  in  the  adult;  the  negro  oaby 
is  bom  a  light  grey  colour,  and  the  dark  pigment  is  absent  in  the 
negro  foetus.  On  the  eighth  day,  sometimes  as  early  aa  the  thiid, 
the  negro  infant  changes  its  eotour  to  a  hue  neaHy  aa  <fark  as  that 
of  its  pan-nt».  It  would  Noem  as  if  the  blarkt>e»»  is  associated  whh 
the  ijeneral  thic'-;i  Ti;n.;   il  the  skin  and  is  an  accompaniment  of  the 

¥'neral  organic  adaptation  of  the  negro  to  his  hot  malarious  climate, 
be  effect*  of  sunburn  vary  with  different  races.  It  is  with  tbe 
races  having  intermediate  pigmentation,  such  as  the  dark  Europeans 
and  the  vellow  peoples,  that  tlM effect  is  most  noticeable.  With  the 
(ortner  the  sun  burns  the  sMn  uniformly,  making  them  of  the  tint 
lif  mulattofs.  Till'  colour  «o  acfiuirtil  is  nnrely  temporary.  It 
iiiniini-1  n  -  in  winter,  and  di>appears  entirelv  on  their  return  to  a 
cold  tcnux^atc  climate.  With  the  Asiatics  the  sun  causes  different 
tints.  The  skins  of  the  Indo-Chinese  and  the  Malays  become  dark 
olive.  The  Fuegians  and  Galibis  turn  brick-oolour  or  duU  red. 
The  Chinese  skin  turns  darker  in  winter  and  paler  in  auaimer. 
Among  certain  peoples  whoso  skins  are  naturally  dark  the  parts  of 
the  IxKly  exfx>«icd  to  the  lijcht  and  air  are  olten  ligbter  than  those 
co\ered  by  their  clothes.  This  is  the  case  with  the  Fuegians  and 
ihi  S.iri  lwii  h  Ulamlers.  The  fair  European  skin  reddens  under  tbe 
sua.  p.i^  in,:  ironi  |:.ile  red  to  brick  red  or  to  patches  of  deep  red. 

SKUl  DISEASES.  The  diseases  of  the  skin  do  not  essentially 
differ  from  those  of  the  other  organs  of  the  bofiy*  Like  these, 
the  akm  is  anmoaed  of  oella  icating  ou  a  ooBucctnc  tisiuc 
fkameimk,  in  inridi  tun  tlw  vciods  wUdi  ooutiah  it  and  the 
nerves  which  keep  up  its  communications  with  the  rest  of  the 
body.  But  it  has  certain  differences  from  other  organs,  some 
dc{)cndent  on  its  strutturc  and  some  on  its  exposed  position. 
Thus,  instead  of,  like  r  In'  kidney,  to  which  it  may  best  be  com- 
pareii,  having  its  ei>i;he)itim  laced  by  epithelium,  all  lies  (>[i<n, 
and  the  vari<ius  proi  c.s.s(-s  arc  all  '■  one-sided."  There  are  no 
depths  to  be  attacked,  and  any  diseases,  if  they  Sfiread,  must 
do  so  supert'uially;  spreading  as  they  often  do  etjually  in  all 
directions,  the  iliseascs  of  the  skin  have  a  tendency  to  assume  a 
circular  form,  iiide{>endently  of  any  parasitic  cause,  though  when 
such  cause  is  present  the  patches  arc  of  a  more  perfectly  circular 
shape.  Further,  from  the  extent  of  its  snperhdal  area  aad  its 
exposed  peaitiOB,  the  ikia  is  Cable  to  be  attacked  by  iBMe  foims 
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of  jfritatum,  puMitk  or  other,  tbtn  aay  other  oirgai\of  the  body. 
Every  itise  and  variety  of  disease  is  open  to  view;  minute 
differences,  minor  or  important,  arc  at  once  noted;  and  thus 

it  is  that  the  recognized  dis;inre  maladies  of  tbt  tkin  are  so 
numerous.  In  no  other  organ,  with  the  partial  exception  of  the 
eye,  can  the  changes  be  watched  froin  day  to  day;  in  none  can 
so  many  stages  of  the  same  disease  be  simultaneously  observed; 
and  in  no  other  is  it  so  simple  a  matter  to  remove  udinttontly 
fix  for  microscopic  examination  the  living  tissue. 

The  multitude  of  iu  affectioMiHldenthe  difficulties  of  arrang- 
kg  the  diseases  of  the  akio  vtn  peat,  and  the  ahaoioe  of  any 
genenlly  accepted  acheiiw  of  caoiificatiaB  haa  ahmyi  heen  and 
stni  remains  one  of  the  main  obstacles  to  their  iateD^jent  study. 
The  older  systems,  constructed  before  the  day*  of  bacteriology, 
were  commonly  hawd  on  the  form  which  the  crurninti  assumed 
IscaJy.  moist,  purulent  I,  bul  they  usually  cont.unei:  in  addition 
a  ccrt.iin  ni:mlH:r  nf  liisc.ises  under  the  heading'  of  I'ariniUi. 
Though  obviovisly  illogical,  such  systems  scrve<i  \vl;1  enoiiKh 
while  the  recognized  parasitic  diseases  were  few,  .su<  h  an  those 
caused  by  such  gross  parasites  as  the  Acarus  scahiri  (the  iirh 
mite),  the  pedicuii  (lice),  and  the  hyphomycctic  fungi  such  as  the 
AtkiriMt  SclHlnkimi.  The  diicoverica  of  bacteriology  have 
OMCBMNiaty  onhi;^  tUa  das,  but  the  difficulty  is  that  one  and 
the  same  tteaaa  ia  Mwded  as  parasitic  by  OM  antlnrity,  as 
dependent  on  nerre  infliience  by  another,  whOe  a  tUld  aaflimes 
an  agnostic  fxisi'. ion. 

The  following:  \'i  <i  uM-ful  working  cla«sification. 

I  I  HK  1)f5(vatonki  KosKs. — [a)  .Sensory:  anaeslliesia,  hyprr- 
aeitaesia.  prurUus;  {b)  vaao-motur:  urticana,  trylhema  mulitformt, 
Mtf^-mttrttit  otdema,  ptUagra,  pmrptm,  certain  farms  of  cortmi, 
Mjtfbiifl  p*ndo  (chilblains),  erythema  nodomm,  herpes,  eheiropom' 
pMyx,  alterations  of  pigment:  (r)  trophic:  sderodtrmia.  perforating 
liur,  Chartefs  bed-sore,  the  lesions  of  certain  forms,  of  leprosy, 
Raynaud's  disease,  Morvan's  disease,  pemphigus,  lupus  erythemaiosus, 
d>c  skin  Icsionnof  fyrfngum-.v-jid  ;  id)  glanuular,  accunlinK  t<>  the  gUim) 
afiected, — as  the  swcat-gianiis,  kypertdroits,  haemal idrosis,  bromi- 
imis,  mUiaria  paputcsa,  or  prkUy  ha.i,  tlie  sebaccoui  glands, 
wsanw,  aaharrkoM;  the  hair  follicles,  alopecia,  greyness. 

3.  Local  Inocui. abls  Dhbasbs. — ^Tne  agenta  producing  thew  are 
panrnt'*'  in  origin  and  may  be  divided  into  those  caused  by  animal 
auaatcs,  vegetable  p<ir;vtitcs  and  vari<>u»  nncro-orKuniKiiiM.  (a) 
A^mal  parasites:  iaihies,  due  to  the  Acarus  sctjl'u-i  or  itch  mite; 
Pedieulosis,  guinea-iform  disease,  due  to  the  I'iriuuru  u!us  maiinensis ; 
triehinosis,  due  to  the  cysticercus  ceUtdoiae;  eirphnniiasis,  due  to 
the  fOaria  sanpkinis  kominis:  various  eruptions  produced  by 
accidental  parasites  such  as  the  harvest  bug  (fipt$u  aulumnaiis),  the 
)i^r  or  sand  flea  (Dermatopkilia  penetrant),  met  with  in  the  tropics. 
(hi  Vegetable  paravite^t  ringworm,  cauwd  f>y  the  Trichophyton 
tonsurans;  fasnts,  caused  by  the  Achorion  SchdnleiHii:  tinea 
versicolor,  caused  by  the  Microsporon  Furfur;  trythrasnut,  due  t<^ 
ihf  \l u  rn sp<] roll  minutsisimum ;  luitinomycosis,  due  to  the  Acti- 
nomyces or  ray  fungi ;  myceloma  or  Madura  fool,  due  to  Dyicomycei ; 
v^mgUmit  and  Pmiik  caused  by  an  unknown  fungiMj  ilnpmkri* 
ii^tamu  odwr  aan  from  the  ray  fungus,  sporotrUhnu;  uastemy^ 
celk  dermaHHt,  doe  to  a  fungus  cf  the  yeast  family,  (e)  Micro- 
organsms:  impeUfo  tanlaposa,  caused  by  inoculation  witlt  strepto- 
cocci;/nruncMonT  or  bods,  due  to  the  staphylococcus  pyogenes 
aureus  and  altnj>.;  larbuHcie,  a  deeper  infection  als«>  caused  by 
stapbylococci :  anthrax,  caused  by  tnc  bacillus  anthiacis;  sycosis, 
doe  to  a  atmphvlococcic  infectkm  of  the  hairy  oarts;  acne,  due  to  a 
badllos  called  by  Gilchrist  the  boclHus  acnes,  thought  to  be  identical 
with  the  micro-orramiam  of  Sahouraud  and  Unna;  furuncuJosis 
arienlaJis  (Delhi  boil,  Aleppo  Iniil,  fiiskni  button),  a  tropical  diwase 
in  which  the  parasite  is  not  yet  identified;  certain  forms  of  eczema, 
notably  the  pustuJar  forms. 

3.  (jENERAL  Inocl'LaDLE  Diseased. — TuhercuJosts,  manifesting 
ilMlf  as  lupus  vulgaris,  verruca  nri rogenica,  erylhrma  induralum 
or  as  tuberculous  ulcerations.  In  all  these  Koch's  liacillus  has  been 
identified.  SypMit,  caused  by  the  Spuvchaeta  palUda  of  SchamdMin 
and  Hoffmaim.  in  which  there  are  primary,  secondary  and  tertiary 
skin  lesions.  Leprosy  due  to  the  bacillus  lepra.  Yairi  (framboe?iiaj, 
caused  by  a  xpiyific  parasite,  the  Spirochaeta  perlcnius.  Glanders, 
due  to  inoculation  with  the  hacUlus  mallei.  .Aildeil  to  thi-s*  are 
erysipelas  and  the  various  exanthematous  fevers. 

4.  Diseases  of  uncektain  .\tTion>ov. — Psoriasis,  pityriasis 
'u'ir ;.  pityriasis  rosea. 

5.  E  KUPTioNs  DUB  TO  Dritcs.— These  may  follow  on  the  internal 
administration  of  chhml  bcHadonna,  cnpaiha,  pheaaaowe,  mcmny* 
ilninine,  tar.  ■traaKoiam,  aatptmnal,  saKcyKc  actd  mu)  the  salkylatca 
»nd  bromides. 

6.  .NkW  {'iHDWTHS. —  !ii  :  i  hfli'u!  ,irii'  f' '.t,."71  ; ,  ?iiJ/t  ri-v  piemen- 

iMus,  vastaiar  naevi,  lelangutlasis,  lymphanitoma,  myoma,  mycosis 
/ngNdif ( ^a^lllsmo,  odfMRSOt  mmmmmi  oMiafaMMR,  rMOoKtarsNiat 
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cysts  and  warts  (including  corns  and  horny  growths).  MaSgmBt: 
sarcoma,  carcinoma,  rodent  ulcer.  Pagct's  disease. 

Tlie  Nkin  is  liable  to  the  same  }>athological  conditions  as  other 
structures  of  the  body,  such  as  changes  in  vascularity,  inflammations, 
invasion  by  oaiaataa  aod  anr  ninrths  together  with  changes  due 
to  the  special  alfHCtuea  ot  Om  iltfii  such  as  hypertrophy  and  atrophy, 
disordcia  of  die  oanat  ^aads  and  sebaceous  glands  and  aheratiooa 

of  pigmeat.  Soma  of  the  g^roups  of  diseases  classed  as  the  dcr> 
matoneuro«iea  are  manifestations  of  widely  iliffi  ren!  !lis<as4.'s;  thus 
anaesthesia  and  hy[xraesthesia  occur  :n  hvbtcria;  uS.ilc  the  acute 
hed-.sore  of  t  h-ircot  (a  form  of  kxiiil  gangrcnej  an<l  rx  rlorating  ulcer 
arc  generally  due  to  an  inflammatory  condition  of  tne  ner\T  trunks. 
In  the  group  of  diiieascs  known  as  purpurcL,  where  haenwrhages  of 
varying  size  make  their  appearance  o*  dinBrant  parts  of  the  skin, 
the  lesion  is  ooosidered  to  be  due  to  a  tcndn  or  autotoxin  acting 
directly  on  the  vascular  walls.  In  some  cases  w-e  know  it  to  be 
inorganic,  such  as  pho«phoruR  or  mercury,  in  others  organic  as 
smallfK'x,  measles,  typhus  or  ttiljeniilosis;  or  the  haemorrhages 
ni.iy  'XL. if  in  cunncMi-in  with  new  ,;r<>wths  !>uch  a.s  sarcoma  aiul 
lymphadenoma.    Why  these  very  difierent  causes  should  combine 

'Ke^Siean  ^uS^uMHe^Soe^SSnA  is  probably  due  to 
some  ifrimt  poison  circulating  in  the  blood,  but  the  causes  pn^ 
ducittg  it  vary  fnmi  con.stitutional  diseases  such  as  gout  and  manria 
to  certain  articles  of  diet  which  act  as  gastro-intcstinal  irritants  such 
an  p<jrk  and  shell-fish.  It  hiii  Ui  n  kiiuwn  alv>  lu  I  il'.i  »  on  niciilul 
emotion  and  is  said  to  be  frequent  in  the  neurotic  diathesis,  but  an 
attack  ni.iv  Vie  set  up  by  any  local  irritant  such  as  stings  or  bites. 
The  patholog>'  of  the  lesions  in  this  disease  is  as  fdlowB:  reacting 
to  some  irritant,  the  bto<Kl-ve.s.s<>ls  dilate,  scrum  is  poured  out  fnos 
them  into  the  tissues  around,  and  compressing  the  vessds  fttHB 
without  empties  them  of  bUxxl.  This  explains  the  white  centre  of 
the  urticarial  weal,  the  red  margin  of  which  is  the  cliiiii  al  c\prc-.-.)on 
of  the  dilated  ,'ind  unromprrss<-d  vcssel.s  at  the  iKjnItr.  In  those 
disease's  i;r' i-,i|),.<J  to^ctluT  iiiiiliT  llie  name  of  rrylkrma,  aUhougli  the 
majority  of  authors  place  them  under  the  beading  of  intlammation, 
thm  u  a  good  deal  aug|Mtive  of  a  dose  relation  to  urticaria.  Some 
GMca  ate  caused  by  the  ingestion  of  certain  drugs,  a  ^ood  many  are 
directly  ataociaied  with  the  rheumatic  poison,  white  others  are 
apparently  connected  with  fermentative  changes  in  the  gastro- 
intestinal tract.  Thus  all  those  examples  of  the  disease  with  the 
cause  <if  which  we  arc  approximately  acquainted  are  n  .niiK  enough 
attributed  to  some  circulating  irritant.  This  disease  dilTcrs  histologi- 
callv  from  urticaria  in  the  persistent  dilatation  of  the  vessels. 
Although  MTum  is  poured  out  from  them  as  freely  as  in  urticarisL 
the  dilatadon  of  the  vesaeis  is  ao  active  that  they  are  not  compressed 
as  in  that  disease,  while  the  piesum  Of  mnncrcKJs  cells  around  tbe 
ve'ssels  strms  to  niggest  a  more  severe  irritant,  ami  the  fact  that  the 
lesions  are  clinically  morv  persistent  further  confirms  that  suggestion. 

When  certain  irritants  are  applied  to  the  skin  we  know  before- 
hand what  effects  they  will  produce.  Thus  croton  oil  produces  a 
veMcular  and  pustular  eruption,  that  of  canttuvidcs  is  vesicular 
or  bulbous,  while  other  drugs  are  followed  by  results  depoadeat 
on  their  concentration,  ranging  from  a  mere  redness  produced  by 
dilute  applications  to  actual  oi'ath  of  the  skin  fn>m  concentrated 
ones.  \Vilh  the  milder  irrit.knts  which  pr<Kluce  the  results  clinically 
known  as  c-.-j-mii  we  havi-  invariably  more  or  li  ^s  pninniinced  certain 
rU-fiiiiti-  phcnomen.!.  The  bl(x>d-vessels  (liLiti.  ;  s<.-rum  is  exuded 
from  them — it  may  be  merely  into  the  devper  layer*  of  the  skin,  or 
it  may  veach  into  and  amosg  the  apideiniic  ceysi  or  bunt  its  sny 
thtough  these  aod  appear  in  drops  on  the  suriaee.  The  epithdial 
cells  arc,  immediately  if  the  irritation  be  d^t.  later  if  it  be  more 
seviTC,  stimulated  to  increased  acti\ity  of  growth  and  production; 
and  this  actixnty,  often  misdirected,  is  so  great  that  the  normal 
prtKcs*  of  luirdining  in  the  ci  lls  is  iiiii  rf<  red  with,  and  we  have  what 
IS  known  as  parakeratosis  (irregular  cornification)  and  the  conse- 
quent production  of  scales.  Should  this  be  the  prominent  pathdlagi- 
cal  change,  the  exudation  spends  itself  among  the  cells  of  the  scales, 
and  a  condition  pathologically  moist  appears  to  the  clinical  observer 
as  a  dry  eruption.  Thus  according  to  the  reaction — which  is  pi»> 
stimahly  larRrly  dependent  on  the  irritant  to  which  it  is  due— we 
have  various  degrees  and  (orin  .  di  i-  r.  iinmation  of  the  skin,  all  ol 
them  covered  clinically  by  the  term  cizima.  When  such  a  dermatitis 
is  pr(xluce<l  experimenlalK  b\  tJ»e  application  of  such  an  irritant 
as  croton  oil  we  can  more  or  less  accurately  predict  the  duration  of 
thoialainination.  which  gradually  becomes  less  and  less  and  usually 
teminalcs  ia  dry  scaling.  So  in  eaema,  as  long  as  the  irritant  con- 
tinues to  act.  so  kmg  inll  iu  resulu  be  evident  on  the  skin.  Ua- 
iortunaiKly  the  ifvhant  which  b  the  canSe  of  caeaw  is  still  a  nwtter 
of  dispute. 

In  Mi.Uiiv;  other  inflammations  we  have  the  advantage  of  de- 
finitely kn<jwing  their  cause.    rhu.s  in  tmpeiigo  contagiosa  we  know, 

mainly  owing  to  the  work  of  Sabotaud,  that  too  causa  of  tho  disease 

is  the  streptococcus  pyogenes.  The  first  rcsnlt  of  inontta^  Is  a 
minute  re<l  spot  (dilatation  of  the  vessels),  which  is  rapidly  followed 
by  the  apuearaner  on  dbe  surface  of  a  vesicle  or  bleb  (exudation  of 
scrum),  which  is  soon  converte<l  into  a  pustule,  the  whole  dfies  np 
into  a  wab.  whic  h  «hcn  thrown  otT  dist  loscs  a  healthy  Of  slightqf 
leddcncd  skin.  Fresh  areas  may  be  constantly  attacked. 
In  rimgHMnm  where  the  cause  of  the  dlssass  la  the  growA  ia  the 
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M|Mf<eU  kyen  of  tlw  sldn  of 

n(  fuMKU!)  Rroupcd  together  under  the  common  name  of  rinp^onn, 
a  ri/iH-lMMi  iiiiirr  rrsfinlilicn;  that  <ii  rcifma  is  (irmjuri'd.  'nun  ii  (lie 
same  clil.it;itii>n  of  the  vchscI  with  exudation  o(  fluid,  sometimes 
I«achir4:  th(  -iirfacc  in  the  tonn  of  vcskles,  sometinies  spendilic 
itself  iliti'iiyh  iind  among  the  epidemic  cell*  and  only  evidenced 
dinically  by  the  presence  of  more  <>r  Iom  wulinp.  In  oth«  case*  the 
exudation  early  becomes  purulent  (this  is  saul  to  occur  regularly 
when  ihf  dtwa-*  in  rnnrr.irtccl  from  the  hfrt-sc),  a  chan(^  which, 
thouRli  r_>cLa--i(inallv  unti  i:,     iiy  IK)  mf.111%  (re<nient  in  eczema. 

The  inflammations  of  the  corium  or  deeper  lajrer  of  the  sldn  arc 
due,  with  very  few  exceptions,  to  the  growth  of  wcU-kmnra  organ- 
isms. &rynptm,  /iiruHcU.anth«xandtlaHderstm^tea»e»whichTvn 
an  acuta  oatme  aad  noidly  tenninate,  the  two  fonner  imnlly  in  re- 
covery, thetfrolatter  often  fatally.  TheothermorechnMfcantCtions 
all  follow  one  course:  in  their  rarlicr  stages  there  is  a  new  urowth 
of  conrK-ctive  ti«.nuf  a  ll*  in  iheir  lowest  form*  (granulcnna),  and  thi^ 
later  breaks  do«-n,  cither  rapidly,  as  in  syptatit,  or  slowly,  as  in 
tuberaUosis  and  leprosy.  Mint  a  ttwtt  ^Bmum  iw«e  bcWsd  tlieai 
a  wdl-dcfined  scar. 

The  new  t;''<"*'th'"  "f  the  skin  are  the  same  as  those  found  else- 
where. Only  two  pri-scnt  spc-cial  characters  rNiuiring  notice  here, 
K'In'ii  i"  A  |>i<  iili.ir  (iirm  of  fi!>roma  which,  allhmi^h  honipn.Tnt  as 
rcsanln  any  j;i.-ni  r,il  ittf<-<  tioti,  invarialiK  r<<  iirt  lix.iHy  .ilitr  re- 
moval. Rodent  uUer  is  a  form  of  cancer  which  occurs  usually  on  the 
face,  and  wlioae  malignancy  is  almost  entirely  local.  The  class  of 
atrophica  of  the  skin  comprises  thoae  diseases  where  the  atrophy 
it  nnroar>-,  and  those  where  it  succeed*  to  previous  hypotrapbic  or 
iauinntaton'  changes.  Anomalies  of  pigmcnt.ition  an  tMae  of 
CaeiM  aitd  lack.  Chloasma,  in  which  dark  patches  appear,  most 
fnquently  on  the  lace,  \>  usually  associateil  with  diseas*  of  »onie 
tntcmal  orsan.  such  as  the  liver  or  uteni*.  being  fre<juently  obser\«-d 
in  pregnancy.  'Ilie  cause  of  titiltKo.  in  which  tne  pigment  normalK' 
present  disappears  from  certain  areas,  a  phenomenon  more  striking 
in  coloured  than  in  white  races,  is  unknown. 

Diseases  of  the  sldn  tend  to  manilest  themselves  in  certain  parts 
of  tbe  body;  i  f.  certain  diseases  exert  a  ftclective  Influence  on  the 
sites  r)f  their  iTiiption.  Symmetry  is,  char.u  teriMic  of 
txzema,  psoriasis,  drug  rashes  and  the  eruptions  of 
22**^  specific  fevers,  while  otncn,  such  as  herpes  aaateft  rioK- 
worm,  tertiary  syphilis  and  new  growtrw,  lend  to  fie 
aaymintlricai.  Eoenta  selects  the  flexor  asiiei  t  of  the  limbs  ud  tte 
Aeigfabourhood  of  folds  of  sldn  and  opposed  surfaces,  while  paoftaih 
favount  the  extensor  surf.ices  and  the  outer  side  of  the  elbows  and 
knees.  In  certain  di'»-aw-.  of  iur\<ni.s  oriKi",  notably  in  herpct 
aostcr,  the  eruption  follows  the  course  of  a  certain  nerve.  In  the 
face  we  get  erythema,  lupus  erythematosus,  rosacea,  ecaema, 
actinomycosis,  &c.,  and  s)'philitic  and  malignant  ulcets.  Rodent 
ulcer  usually  selects  the  faioe^  and  generally  tne  nose  or  orbit.  The 
face  too  i-t  usually  the  selective  site  of  lupus  vulgaris.  The  scalp  is 
the  chief  site  ol  two  varieties  of  lesion — the  pustular,  as  in  pustular 
eczema  ami  ini[-«'tij;i  i  o>nlagio»a,  or  tin-  tlry  and  s<-.il\  erii|iti<iiis,  as 
psoriasis,  rinRworm  and  squamous  svphilides.  The  genital  organs 
are  the  seat  of  vesicular  eruptions  such  as  herpes  or  eczema  or 
occasionally  scabie? ;  they  are  also  the  seat  of  ukers,  chiefly  \-encreal, 
and  of  5ccon(!.>r>  -\  [i*-vi<l<  -  N  abies  or  itch  lends  to  occur  on  the 
hands,  ami  iSa  i  h.ir.n  i. n-ii'  luirrows  arc  noticeable  between  the 
fingers.  The  hainU  ti>o  are  subject  to  v.irious  forins  ef  eruption 
known  as  trade  eruptions,  due  to  the  handling  of  (lar.ifini,  t.ir,  HiiK^r, 
salt,  lime,  sut|^ur,  &c.  The  lesions  mostly  simulate  eczema,  and  arc 
frequent  amongst  taaacrs.  dyer».  chemists,  bakers  and  washer- 
women, and  workers  in  the  electro-plating  trade.  Exposure  to  the 
X-fSys  sets  up  a  form  of  dermatitis,  cither  an  acute  er>'thrmatous 
fenn  d(K-  to  a  single  prolonged  exposure  or  a  chronic  form  affecting 
operators  who  have  Ix-en  exp^>sefl  over  prolonci-^l  p  t'iiKls.  1  'Ireration 
and  i  mi..i:lerable  destruction  of  the  epirli  Ttni-.  ;i.,iy  tiike  place 
together  with  the  occurrence  of  warty  growths  which  tend  to  become 
cpitheliomatous. 

For  an  account  of  the  treatment  of  the  best  known  skin  diseaoes 
•K  iiadcr  tiieb  aqjianite  IwBdings. 

IBIIIjm.  iAm  (1778-1841),  Biitidi  mflitaiy  adventurer 
in  bdfak,  son  of  Lieut.-Caloncl  Hemile*  SUnoer,  was  born  in 
India  in  1778,  his  mottier  being  a  Rajput  lady.  At  the  age  of 

eighteen  he  entered  the  Mahratta  army  under  de  Boigne,  where 
he  soon  showed  inilitary  talents;  and  he  reiTiained  in  the  same 
service  under  Perron  untU  iSoj.  when,  on  the  outbreak  of  the 
Mahratta  War,  he  refused  to  serve  againsl  his  rountrymen. 
He  joinctl  Ijotd  Lake,  and  raised  a  regiment  of  irre>,'ular  horse 
called  "  Skinner's  Horse  "  or  the  "  Yellow  Ho\b,,"  uhieh  iK-caine 
the  most  famous  regiment  of  light  cavalry  in  the  India  of  thai 
day.  He  was  present  at  the  siege  of  Bharatpur,  and  in  1818  was 
granted  ajagir  yielding  Rs.  20,000  a  year.  ap5X>inted  lieulenant- 
colond  in  the  British  service  and  made  C.B.  He  had  an  intimate 
luowledge  of  the  chamcict  of  the  natives  of  India,  and  his  advice 
fm  Uili^  vnlaed  bgr  Meoaahre  fovetnor-flmmla  and  con- 


nanders-in-chief.  He  died  at  Himi  on  tbe  4th  of  December 
1 84 1 ,  and  im  bntied  in  a  chndi  at  DdU  iriricli  iscnUed  after  Ua 

name. 

See  J  Baillie  FkMcr,  JANIary  Umttr  tf  ZdHA-Qimiil  Jmm 

SUnner  11851). 

SKINNER,  JOHN  (17.1  I'k);),  Scottish  author,  son  of  John 
Skinner,  a  parish  schoolmaster,  was  l«irn  at  Balfour,  Aberdeen- 
shire, on  the  jrd  of  Ottuber  1-21.  He  had  been  intended  for  the 
Presbyterian  ministrx,  but.  after  passing  through  Marischal 
College.  .Aberdeen,  ,Tn<i  trai  hing  for  a  few  years,  he  took  ordeiain 
the  Episcopal  Church,  and  was  apfxiintcd  to  thechaigeofLongside 
in  1 742.  Very  SOOB  after  Skinner  joined  the  Episcopalians  they 
became,  in  oooiequaioe  of  tlie  Jaotliite  lebellion  in  1745,  a  omcb 
penecuted  lomiant.  Sidnncr^  dmidi  waa  Inunt;  Ua  bouae 
waa  phmdeied;  Cor  aoBie  yeats  lie  had  to  minister  to  Ua  ooniRfa- 
tloa  by  alcaltb;  and  in  1753  be  aaffcfcd  ah  montlis'  imptison- 
ment  for  bavinf  officiated  to  nwre  than  four  persons  besides  his 
own  family.  After  1760  the  penal  laws  were  less  strictly  en- 
forced, but  throughout  the  ienlui\  :hr  I<j1  of  llie  Kpiscupalian 
ministers  in  Scotland  was  far  trom  comfortable,  and  only  the 
humblest  provisions  for  church  services  were  tolerated.  He  died 
at  the  house  of  his  son,  John  Skinner,  bishop  of  Aberdeen, 
on  the  l6th  of  June  1807.  It  i^  by  bis  few  sonKS  that  Skinner 
is  generally  known.  A  correspondence  took  place  between  him 
and  Bums,  who  considered  his  "  Tullochgorum  "  "tlie  best  Scotch 
.song  Scotland  ever  saw,"  and  procured  his  collaboration  for 
Johnson's  Musical  Museum.  Other  of  his  lyrics  arc;  "The 
Monymusl(  Christmas  Ba'ing,"  a  football  idyUj  "  The  £«ie  wi' 
tbeO«*&Hani"aiid*'Jalui4^&deqyoB.'*  ffisbcstaoaca 
bad  stolen  into  print;  a  odiactfa»  waa  not  paMlshed  till  1809, 
under tbotitk of  i(iiM(MflNMto^£«iHri(ffMirf.  Ifaou^MNit  bb 
life  Skinner  was  a  vigorous  student,  and  published  in  1788  an 
Ecdesiastieal  History  of  ScoUand  (2  vols.)  in  the  form  of  letters. 

A  ^^I'^fiBMMMr,  liB  connexion  with  the  history  of  Eniacoaacy  in 
fb*  WWtb  or Scotbwi,  was  published  by  the  Rev.  W.  Walker  mtUy 
HBsaoaiisaad  poems  were  edited  by  H.  G.  Reid  (18S9K 

IXimilB*!  CAIB,  the  name  usually  given  to  tbe  c^brated 
dispute  between  the  House  of  Lords  and  the  House  of  Commons 
over  the  question  of  the  original  jurisdiction  of  the  former  house 
ill  civil  suits.  In  166S  a  London  merchant  named  Thomas 
Skinner  presented  a  petition  to  Charles  II.  asserting  that  he  could 
not  obtain  any  redress  against  the  Ea.si  India  Company,  which, 
he  asserted,  had  injured  his  property.  The  case  was  referred 
to  the  House  of  Lords,  and  Skinner  obtained  a  verdict  for  £5000. 
The  company  complained  to  the  House  of  Commons  which 
(jerlared  that  the  proceedings  in  tbe  other  House  were  ill^al. 
7*hc  Lords  defended  their  action,  and  after  two  conferences 
between  the  Houses  had  produced  no  result  the  Commons 
Ofdeied  Skinner  to  be  put  in  prison  on  «  chaige  of  bceacfa  of 
ptfarOmge;  to  tbia  tbe  Lank  iqdiad  1^  ining  and  impiisening 

for  about  a  year  tbe  dBtimte  ahnnbeied,  bat  k'witttenewcd  in 

i66q,  when  Charles  II.  advised  the  two  Houses  to  atop  all  pro- 
ceedings and  to  erase  all  mention  of  the  case  from  their  records. 

This  uas  in  iimi  since  this  time  the  House  of  Lords  has  tadt^ 
nbaii'iontd  all  ilaim  to  original  jurisdiction  in  civil  suits. 

See  Lord  Holies,  The  Grand  Qurylion  inncerning  the  Judicature  of 
the  House  of  Peers  (Ibila);  T.  P.  Taswell-Langmcad,  iLHgitsk  Con- 
ttUuUouol  History  (190$):  L.  O.  Pike,  CfmtHMioiui  BiUorv  if  tkt 
Emm  tf  Lords  (1894):  and  H.  HaUaa,  C— ililiilfswaf  aSltrh 
vol.  Si.  (1883).  

tKlfMM.  VBSVCf  (d.  1660),  English  soMier  in  tbe  CMl 
Wars,  was  born  at  West  Lexham,  Norfolk.  At  an  early  age 
he  adopted  the  military  profession  and  in  ifi.v  was  serving  with 
Sir  Horare  Wre  in  the  Palatinate.  He  took  ]>arl  in  most  of  the 
battles  anil  sieves  of  the  time  in  the  I^w  (  ountru-s.  At  the 
.Hie(;e!i  of  Breda  in  I'j.--  and  iCi(7  he  was  woun<leii.  and  urider 
his  old  cununaiider,  Lord  \  ere,  he  was  present  when  Bois-lc-Duc 
('s  Hertogenbosch)  and  Maestricht  were  attacked  in  1620.  A 
veteran  of  considerable  experience,  C^itain  Skippon  returned 
to  England  in  1639,  and  was  immediately  qipointcd  to  a  command 
in  the  (Honourabk)  AitiUeiy  Company*  In  1643  the  Civil 
War  was  laat  appraaddm,  and  in  Jamiaiy  Skippon  «aa  aada 
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commmnder  of  the  City  troops.  He  was  not  present  at  EdgchQl, 
but  be  rode  up  and  down  the  lines  of  his  raw  militiamen  at 
Turnham  Green,  cheering  and  encouraging  them  in  the  face  of 
tbe  king's  victorious  army.  Essex,  the  Lord  General  of  the 
fluliamcnl  furcts,  soon  made  Skippon  bis  majgr-gcneral,  a 
post  which  canied  with  it  the  cooiiiiMid  oi  the  foot  wid  tbe 
oompikatad  duly  of  «inii|iQg  the  line  oi  tettk.  Be  mu  villi 
Eaex  et  (^ouccater,  and  at  tbe  lint  battle  of  Nevbw  distin- 
gniihed  hunadf  at  the  head  of  the  mfantry.  At  the  end  of  1644 
the  amazing  desertion  of  Essex  when  his  army  was  surrounded 
at  Lostwithicl  left  Skippon  in  command;  compcUcd  to  surrender 
withoul  firing  a  shot,  the  old  soldier  bore  himself  with  c.ilmnrss 
and  fortitude  in  this  adversity.  .\t  the  second  battle  of  Newbury 
he  and  Essex's  oi  l  fool  had  the  satisfaction  of  recapturing  six 
of  the  gtms  they  had  lost  at  Lostwithicl.  The  appointment  as 
major-general  of  the  New  Model  Army  soon  followed,  as,  apart 
from  his  distinguished  services,  there  was  scarcely  another  man 
in  England  with  the  knowledge  of  detail  requisite  for  tbe  post. 
In  this  capacity  he  supported  Fairfax  aa  loyally  as  he  supported 
Ems,  and  at  Naaeby,  thou^  daagaraudy  wvuaded,  be  would 
BOt  quit  the  fidd.  For  hk  conduct  cm  thlt  ded»ve  field  the 
two  Booica  of  PaiWanwpt  thaaked  him,  and  they  sent  him 
special  physicians  to  cure  him  of  his  wound.  It  was  bng  before 
he  was  fit  to  serve  in  the  field  again.  He  only  reappeared  at 
the  siege  of  Oxford,  which  he  directed.  .At  tliu  uud  of  the 
war  he  was  selected  for  the  command  of  the  fonhcijiii ing  Irish 
expedition,  with  the  r.ink  of  marsh.il-gencral.  The  discontent 
of  the  soldicrj',  however,  which  ended  in  open  mutiny,  put  an 
end  to  a  command  which  Skipix>n  had  only  accepted  un<!cr 
great  pressure.  He  bote  a  part  in  all  the  movements  which 
the  army  leaders  now  canied  ouL  A  Presbyterian  himself, 
he  endeavoured  to  preserve  a  middle  position  between  his  own 
MCt  and  the  Independents,  and  to  aecuie  by  any  means  a  firm 
treaty  witb  tbe  tda^,  Tbe  anny  eutstnpped  Fairfax  and 
Skippon  in  action.  Tbe  innJo»«en«nl«a»  named  aa  cue  of  tbe 
king's  judges,  but,  like  Us  chiet,  did  not  take  his  place.  During 
tbe  Commonwealth  period  he  held  high  office,  military  and  dvil, 
but  ceased  to  influence  passing  events.  He  was  one  of  the 
members  of  Cromwell's  House  of  Lords,  and.  in  general,  was 
universally  respected  and  beloved.  Age  and  inlirmities  prevented 
him  from  taking  any  part  in  the  revolutions  which  culminated 
in  the  rcstor.iiion  of  the  Monarchy,  and  in  March  1660  he  died. 
Skippon  was  a  deeply  religious  man,  and  wrote  several  tiooks 
of  devotion  for  the  use  of  soldiers.  One  of  his  few  sayings  in 
Parliament,  that  on  the  fanatic  Naylor,  has  become  famous: 
"  If  this  be  liberty,  God  deliver  us  froas  each  libeityt" 
See  Vicars.  Englith  Worlhiei  (1647). 

SKIPTON,  a  market  town  in  the  Skipton  parliamentary 
division  of  the  West  Riding  of  Yorkshire,  England,  26  m.  N.W. 
of  Leeds  by  the  Midland  raUway,  served  also  by  the  L.ancashire 
•ad  Yoik^iire  rulway.  Pop.  of  urban  district  (1901)  11,986. 
It  ia  picturesquely  situated  in  tbe  billy  district  of  tbe  upper 
viDcy  of  the  river  Aire,  the  course  of  which  is  followed  by  the 
Leeds  and  Liverpool  canaL  The  strong  castle  built  by  Robert 
de  Romille  in  the  lime  of  the  Conqueror  w;is  partly  demolished 
in  1648,  but  was  rcsLored  by  the  countess  oJ  rumbruke.  Of 
the  ancient  building  of  de  Romille  ,ill  that  remains  is  the 
wcfitrrn  doorway  of  tile  inner  e.istle.  In  the  castle  Rrounds  are 
the  remiiins  ol  the  ancient  chapel  of  Si  Ji>hn.  The  church 
of  the  Holy  Trinity,  mainly  Perpendicular,  was  also  partly  de- 
molished during  the  Civil  War,  but  was  restored  by  the  countess 
oi  Pembroke.  The  free  grammar -school  was  founded  in  1548 
by  William  Exmysted,  a  canon  of  St  Faul't,  London.  There  are 
also  ideaee  and  art  schools.  There  are  extensive  wooUco  and 
CTttOB  f^f^yrffip  nad,  Ib  the  migJ^^OTirtMMnl,  a  lai(e  Umcitone 

Skipton  was  the  capital  of  the  ancient  district  of  Craven. 

At  the  Norman  iicccs-sion  it  became  part  of  the  possessions  of 
Earl  Edwin,  and  v.ai  granted  to  Robert  de  Romille.  Subse- 
quently it  went  to  the  .-Mbemarle  family,  but  was  again  vistcd 
in  the  Crown,  and  Edward  II.  bestowed  it  on  Piers  de  Uaveston. 
.In  1311  it  canw  into  tbe  posaaaiien  of  the  difionb.  Tbecaolle 
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was  taken  by  the  parBamentaiy  ioccca  in  xC«S  rfbor  t  dmilto^ 

siege  of  three  years. 

SKIRRffT,  known  botanically  as  Stum  Sisarum  (natvnl 
order  Umbcllifcrac),  a  fleshy-rooted  perennial,  the  roots  of  wbidi 
are  boiled,  and  afterwards  served  up  like  sakify.  It  requina 
a  frw^  deep  and  much  enriched  soil,  and  ia  ftocriJIy  niaed  bum 
■eada,  wUdi  dwoid  be  town  in  drfUa  a  foot  ^Nut  about  tbe  end 
of  Ifaich,  fbe  bed  beiuf  wdtmtcicd  to  Snr  weather.  Tbe 
roots  win  be  bi  use  about  November,  and  wul  continue  fresh 
through  the  winter  if  carefully  stored. 

SKIRVINO,  ADAM  (1719-1803),  Scottish  song  writer,  was 
born  in  Haddington  in  1710.  He  became  a  farmer  at  Garleton, 
near  IlafldinRton,  and  died  in  April  1803.  He  was  buried  at 
Ath'jliidiiLlijrd.  His  reputation  rcsts  on  two  Jacobite  ballads 
on  the  bailie  of  Prcsionpans,  one  of  which,  "  Hey,  Johnnie 
Cope,  are  Ye  Waking  Yet  ?  "  haaa  wdMaaeived  pbioe  fn  flMMt 
collections  of  Scottish  songs, 

SKinUI  {from  O.  Eng.  sctolen,  to  shoot),  a  game  played  on 
tbe  green  or  an  alley  with  a  number  of  "  pina  "  of  wood,  which 
are  Iwodied  down  by  an  oval,  flattened  ndaaile  called  tbe  dkacss, 
about  10  tt»  in  wdgbt,  tbcom  by  tbe  phjjm;  Ite  gune  bu 
been  in  existence  for  centuries  la  many  conntiies  under  dUTereirt 
names,  quilks  in  France,  KegeUfkl  in  Germany,  skayUs,  k<UU, 
dosk,  cloddynge,  roly-poly,  Dutck  bovit,  tic,  in  Great  Britain. 
In  early  days  in  Engl.irnl  "  shecpe':.  jo>  nt5  "  were  thrown  at 
the  pins,  and  in  many  varieties  ot  the  game,  for  instance  in  the 
(ierman  and  Dutch,  balls  were  us<-d,  which  were  rolled  along  the 
ground  at  the  pins.  .As  now  played,  nine  large,  oval-headed 
pins  are  set  up  in  a  square,  three  pins  on  each  side,  with  a  corner 
angle  presented  to  the  player,  who  stands  about  11  ft.  from  the 
pins.  One  step  in  advance  is  allowed  in  delivery.  The  object 
is  to  knock  down  tbe  greatest  number  of  pins  in  the  fewcat 
throws.  Ia  tbe  eaatani  counties  of  England  four  pins  only,  one 
on  each  comer,  are  fetwrally  used.  In  Dutdi  skittles  the  centre 
pin  is  called  die  "  Uagidn  "  and  often  baa  a  crown  CO  its  bead. 
Tbe  object  of  this  fBBK  is  to  knock  dowB  tbe  "  Unc  "  wltbout 
touching  any  of  tbe  other  pins,  or  to  knodc  down  ill  tbe  other 
pins  and  lca\'c  the  king.  In  Germany  and  Holland  balls  have 
always  been  uiicd,  and  the  game  in  that  form  was  introduced  into 
America  from  the  latter  country  early  in  the  i  Sih  rcntuiy,  but 
is  not  now  plaved  there,  being  replaced  bv  bowling. 

SK0BELEV.'mIKHAILDIMITR16vICH'i  184,  iSS2),Rus.sian 
general,  was  born  near  Moscow  on  llie  ?Qth  of  September  1S43. 
After  graduating  as  a  stat?  officer  at  St  Petersburg  he  was  sent 
to  Turkestan  in  1868  and,  with  the  exception  of  an  interval  of 
two  years,  during  wbldl  be  was  on  the  staff  of  the  grand  duke 
Michael  in  the  Caucasus,  remained  in  Central  Asia  until  1877. 
He  commanded  the  advanced  guard  of  General  Lomakinc's 
cofamm  from  Kinderly  Bay,  in  tbe  Canilan,  t«  join  Geneial 
VeiefUn,  from  Orenbwg,  in  tbe  eqwdition  to  KUva  in  1874, 
and,  after  great  suffering  on  tbe  desert  march,  took  a  praminei^ 
part  in  the  capture  of  the  Khivan  capital.  Dressed  as  a  Turko- 
man, he  in.tr<-(ii{lly  cxiilDrct!  in  a  hostilf  country  the  route  from 
Khiva  lo  Igdy,  and  also  Lhc  old  hi\d  of  the  Oxus.  In  1875  he 
Wi'.s  ^'ivcu  an  important  comman<i  in  the  expedition  against 
Khokand  under  General  Kaufmann,  showing  great  capacity  in 
the  action  of  M  ak  ram,  where  he  out-manaruvred  a  greatly  supicrior 
force  and  captured  58  guns,  and  in  a  brilliant  night  attack  in  the 
retreat  from  Andi  jan,  when  he  routed  a  large  force  with  a  handful 
of  cavalry.  He  was  promoted  to  l>c  major-general,  decorated 
with  the  order  of  St  George,  and  appointed  the  first  governor  of 
Fergana.  IntbeTurkiab  War  of  1877  he  sei<ed  the  bridge  ««w 
theSeietbatBarbofefaifaJl|iii,aBdinJnBecniiedtbeDHwbe 
with  tlw  8tb  oupa.  He  commanded  tbe  Caucaaian  Coaaacfc 
Brigade  in  tbe  attack  of  tbe  Green  ffills  at  tbe  second  battle  of 
Plevna.  He  captured  Ivovtcha  on  the  3rd  of  September,  and 
distinguished  himself  again  in  the  desperate  fightingon  the  Green 
Hills  in  the  third  battle  of  Plevna,  Promoted  to  be  a  lieutenant- 
general,  and  given  the  command  of  the  i6th  Division,  he  took 
part  in  the  investmenl  of  ric\Tia  and  alsi>  in  the  light  of  the  gth 
of  December,  when  Osman  Pasha  surrendered,  with  his  army. 
In  Jaanaiy  1878  be  dOMed  tbe  Balkaat  in  a  aeveie  nowatonn. 
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defeating  the  Turks  at  Senova,  near  SdtipkK,  and  capturing 
36,000  men  and  90  guns.  Drcs&ed  with  care  in  white  uniform 
and  mounted  on  a  white  horse,  and  always  in  the  thickest  of  the 
fiay,  he  was  known  and  adored  by  his  soldiers  as  the  "  White 
Geoeial."  He  letuined  to  Turkestan  after  the  war,  and  in  1880 
and  18S1  focther  dfadogauhed  binuiilf  in  ntrieving  the  disasters 
inflicted  by  tlw  TUdce  Ttofcontaas,  captotcd  Gcok-Tepe,  and, 
after  much  slaughter,  reduced  the  Akhal-Teke  country  to 
submission.  ITc  was  advancing  on  Askabad  and  Kalat  i-Nadiri 
when  hf  w.is  I'isavowwl  and  rec.i!li-il.  He  w.is  \i'\vct:  lh<.-  lom- 
mantl  Rt  iliiiik.  In  llie  last  years  oi  his  shori  lilc  he  ciigiiKtd 
actively  in  politirs,  and  made  speeches  in  Paris  ar.d  in  Moscow 
in  the  be^inninp  of  iH.S.'  in  favour  of  a  militant  I'anslavism, 
prcflicliriK  a  fi<-:ni>er.Uc  strife  between  Teuton  and  Slav.  He  was 
at  once  recallc<i  to  St  Pctersl)urg.  He  was  slaying  at  a  Moscow 
hotel,  on  his  way  from  Minsk  to  his  estate  dose  by,  wlwifaiedied 
suddenly  of  heart  disease  on  the  7th  of  July  i88s. 

SKOPTSI  (Russian  skopets,  a  eunuch),  »  MCiet  religious  sect 
of  Russia.  It  is  an  offshoot  of  the  sect  known  as  the  "  People 
of  God  "  or  KUyat  (see  Russu:  ReUgim).  It  WM  in  1771  in  the 
CawenuntDt  of  Ord  diat  the  Skofitfli  wcK  fim  diaonw^ 
Mitlioritiei.  A  peaaant,  Andrri  Ivaaov,  was  oonicted  of  having 
persuaded  thirteen  other  peasants  to  mutflate  themselves.  His 
assistant  was  another  pca.sant,  known  as  Sdivanov.  \  legal 
investigation  followe!  Ivanov  was  knouted  and  sent  to 
Siberia:  Selivanov  lied,  but  was  arrested  in  1775.  Skopthism, 
however,  increased,  and  Selivanov  escaped  from  Siberia  and 
prcx"laim<-d  himself  the  -Sfin  of  (lod  incarnate  in  the  person  of 
Peter  III.  I'eter  bad  been  [Mijvul  ir  araonR  the  Raskolniki 
(schismatic>i,  or  dissidents)  because  he  firanieti  them  liberty  of 
conscience,  and  among  the  peasants  because  when  pillaging  the 
convents  he  divided  their  lands  among  the  labourers.  Selivanov 
dahMd  the  title  "  God  of  Gods  and  Ring  of  Kings,"  and 
annoUBCtd  bis  acoomplishment  of  the  salvation  of  believers 
tfanw^  •  sdf-4nflicted  mutiUtion.  For  eighteen  years  he  lived 
in  St  Petcnfauig,  hi  the  bonae  of  one  of  Us  disdples,  leoeivinR 
donUe  hoaiBse  as  Chrirt  and  tsar.  In  1797  he  was  nancated 
by  order  of  Paul  I.  and  impriaooed  in  a  madhouse.  Under 
Alexander  I.  Selivanov  regained  his  Uberty,  but  in  iSzo  was  again 
shut  up,  this  time  in  a  monastery  at  Silzdal,  where  he  died 
in  iSjj  in  his  hundredth  year.  Skoptsism  was,  however,  not 
exterminated,  and  prave  scandals  constantly  arose.  The  most 
remarkable  featun:  of  this  extraordin.iry  sect  has  always  been 
the  type  of  [leople  who  joined  it.  Nobles,  military  and  naval 
officers,  civil  servants,  priests  and  merchants  were  to  be  found  in 
its  ranks,  and  so  rapidly  did  the  numbers  increase  that  515  men 
and  240  women  were  transported  to  Siberia  between  1847  and 
1866  without  seriously  threatening  its  existence.  In  1871  many 
trials  of  Skoptai  took  place  all  over  Russia.  In  1874  the  sect 
nmnbend  at  leaat  $444,  including  1465  women.  OF  these 
703  men  and  160  women  had  mBlflatiiid  themselves.  Rcpres- 
ttf9  munm  pmvks  useless,  aa  nnauctewlal  attempt  was 
nade  to  km  the  aect  by  ridicole:  Skoptai  were  dressed  up  in 
women's  clothes  and  puaded  with  fools'  caps  on  through  thc 
viDages.  In  1876  130  Skoptsi  were  sentenced  in  a  lian  h  -.o 
transportation.  To  escape  prosecution  some  of  the  sett  have 
emigrated,  generally  to  Rumania,  where  they  are  known  as 
Lipovans.  But  though  the  law  is  strict — every  eunuch  being 
compelled  to  ftglBter— Skoptsism  Mill  CMktiUIMS  to  hold  ita  own 
in  Russia, 

.'\s  their  title  indicataa,  the  main  feature  of  the  sect  is  sexual 
mutilation.  This  tbev  call  their  "  bapti.Mii  of  lire."  Of  this  there 
are  two  kinds,  the  "MSaer"  aad  "greater  seal  "  (i.;.  partial  and 
complete  mutilation).  In  this  the  Skoptsi  maintain  that  they  are 
fuUiiUWE Christ '9  counsel  of  perfection  in  Matt.  xix.  is  and  xviii.  8,  9. 
A  tcnffile  epcratiofi  with  similar  puriiose  Ib  sometimes  performed  on 
the  women.  The  earliest  records  of  such  female  mutlUiions  date 
from  1815.  I'sually  the  brf.isls  only  an-  amputated.  The  Skojii  .■ 
do  not  alMolutely  condemn  marriage,  and  some  arc  allowed  to  have 
one  child,  those  at  Bucharest  two.  before  U  in^  fu'.]v  .idttilt ti-il. 
They  are  not  pessimists,  deiirine  the  end  of  the  sjxxies,  but  aim 
nUhcrat  the  perfection  of  the  individual.  Their  religious  ceremonies 
jadadB  hymn-singing,  addresses  and  frenzied  dancing  ending  in 
ecstasy, Mkc  that  of  tlie  iCWyft'  aad ^the  Mussulman  dandflader* 
vishss.  Strict  oafha  of  seciaey  are  daoMnded  frsfls  aH  naiHicn, 


wh  i  inna  a  kind  of  mutual-aid  assocLltion.  Meetings  arc  held  latt 
at  iii)iiu  in  cellars,  and  last  till  dawn.  At  these  the  nun  wear  long, 
wide,  white  ahirta  of  a  pccnKar  eat  with  a  girdle  and  large  white 
trousers,  woown  also  dress  b  white.  Either  all  pre><-nt  wear  white 
»tockings  or  are  barefoot.  They  call  themselves  "  White  Dox-es," 
They  have  a  kind  of  eucharist,  at  which  pieces  of  bread  consecrated 
by  bcinK  plact-d  for  a  while  on  the  monument  erected  at  Schlussclherg 
to  5«-h\aiinv  are  i^ivcn  the  communicants.  The  society  has  not 
always  been  content  with  proselytism.  Bribes  and  violence  have 
been  oflaawada  Children  are  bouj^ht  ffom  poor  parents  and  brouKht 
up  in  the  bifh.  _  The  Skoptsi  are  miUcnarians.  andlook  for  a  .Messiah 
who  will  eatablish  an  empire  of  the  saints,  i.e.  the  pure.  But  the 
.Messiah,  they  believe,  will  not  come  till  the  Skoptsi  number  144,000 
(Rev.  xiv.  I.  4).  and  all  their  efforts  are  diri-ctcd  to  reachinj;  thic 
total.  Tlie  Skiipt^i'-.  f.ivii-.;rlte  trade  is  that  of  money.ehaiij;er,  and 
on  'Chant;e  in  St  Petersburg  there  was  for  long  a  bench  known  as 
the  "  SiMq>tsi'B  bench."  Of  late  years  there  is  said  to  have  been 
a  tendency  on  the  part  of  many  Skoptsi  to  consider  titeir  creed 
fulfilled  by  chaste  living  merely. 

See  Anatolc  Lcroy-Bcaulicu,  The  Empire  «f  the  Tsars  (Eng.  trans., 
1896),  vol.  iii.:  E.  Pclikan,  Geschuhtlick-mediziniscke  Vnlerstuhitntem 
Ubfr  dos  .Skoptrntum  in  RussUirui  ((iie.sstM),  Ii57(>);  K.  K.  Grass,  2)i« 
ttUimcheiiitt  Schrijt  der  Skoptcn  (Leipzig,  1904)  and  Dvt  rtMiulum 
2M1M  (Le^iv,  1907,  ftc). 

SKOWHEGAN,  a  township  and  the  county-scat  of  Somerset 
cuuuly,  Maine,  U.S. .A.,  on  the  Kennebec  river,  about  3g  m.  N. 
of  .\ugusta  Pop.  iiSrjo)  506S,  (igoo)  5180,  of  whom  4 j66  Were 
inhabitants  of  Skowhcfjan  village:  ( toio)  534 1.  Skowhegan  is  the 
terminus  of  a  bn-  nch  of  the  Maine  Central  r.ulway.  The  township 
covers  .in  area  of  alx)Ut  50  sq.  m.,  and  has  a  public  library,  a  fine 
court  hou.se  and  Cobum  Park,  The  farms  of  the  township  an 
devoted  largely  to  dairying.  Paper  and  pulp,  wooden-ware, 
wocrilen  and  worsted  goods,  &c.,  are  manufactured.  Skovhcgaa 
waaaettledaaapaitof CaBaanabonti77o.  Itti8i4thetowiMfaip 
of  BlooatlMd  was  elected  oat  of  the  aonthflm  pcrtioa  of  Canaan. 
In  iSasaaeeondtOiraifa^  was  enctedont  of  what  then  remained; 
thn  was  called  Ifflboni  at  firat,  but  in  1836  the  former  Indian 
name,  Skowheian,  said  to  mean  "  spearing  "  or  "  watching 
place,"  W.IS  adopted.  Bloomfield  was  annexed  to  Skowhegan  in 
1S61.    '[hi  vi'IIngc  of  Skowhi-pan  w.is  inri:q,.,ira: i-d  about  1856. 

SKRAM,  PEDER  (r.  1 500-1 5S1),  Danish  .sen  .tor  and  naval 
hero,  bom  between  1401  and  i5o.t,  at  his  father's  estate  at 
Unip  near  Horscas  in  Jutland.  He  first  s.;iw  service  in  the 
Swedish  war  of  Christian  II.  at  the  baitie  of  Brannkyrka,  1518, 
and  at  the  battle  of  Upsala  two  years  later  he  saved  the  life  of 
the  Danish  standard-bearer.  For  his  services  in  this  war  he 
was  rewarded  with  an  estate  in  Norway,  where  be  settled 
for  a  time  with  his  young  consort  Elscbe  Kiabbe.  Dttliat 
"  Grevena  F^de,"  or  "  the  Count's  War,"  Skiam,  whoaertputap 
tioB  as  a  aaikr  waaalzead]r  catahllriwd,  was  sent  by  the  Danish 
Sovenunent  to  aaaiat  Guatavnt  VaaL^tben  in  alliance  «ith 
Christian  HL  afalnat  the  partiwus  of  Christian  II.,  to  organize 
the  untried  Swedish  fleet;  and  Skram  seems,  for  the  point  is 
still  obscure,  to  have  shared  the  chief  command  with  the  Sweflish 
.\drniral  M:'lll^  S.iine.  Skram  greatly  hampered  the  movements 
of  the  Han.M-atir  tlects  who  foU);ht  on  the  side  of  Christian  11., 
captured  a  whole  Liiberk  squadron  off  Svendborj;,  and  prevented 
t!ie  revictualliiii;  of  Co[H-nhaKen  by  Lubeck.  But  the  incurable 
s  :-.;iirion  of  Gustavus  I.  minimized  the  successes  of  the  allied 
lleets  throughout  1535-  Skmm's  services  were  richly  rewarded 
by  Christian  III.,  who  knighted  him  at  his  coronation,  made  him 
a  senator  and  endowed  him  with  ample  estates.  The  broad- 
shouldered,  yellow-haired  admiral  was  an  out4nd-«ut  patriot 
and  greatly  contributed  as  a  senator  to  tlie  victory  of  the  Oanidt 
paity  over  the  Gennan  in  the  ooondb  of  Cfaristiatt  m.  In 
i555>  feeling  too  inflm  to  f»  to  aca,  he  lesigned  his  post  of 
admiral;  but  when  the  Scahdnnvian  Seven  Years'  War  broke 
out  seven  years  later,  and  the  new  kinp,  Frederick  IL,  offered 
Skram  the  chief  command,  the  old  hero  did  not  hesitate  a 
moment.  With  a  large  fleet  he  put  to  sea  in  .\tigiist  156:;  and 
c(mi[K  lled  the  Swedish  admiral,  after  a  successful  engagement 
otT  the  coast  of  Gotland,  to  take  refuge  behind  the  Skerries. 
This,  however,  w.as  his  sole  achievement,  and  he  w,is  superseded 
at  the  end  of  the  year  by  Herluf  TroUe.  Skram  now  retired 
from  active  service,  but  was  twice  (156S-1S68)  unsuccessfully 
hcaiciBd  hgr  the  Swedes  in  Us  castle  of  Labohn,  nUch  he  and  Us 
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wife  defended  with  great  intrepidity.  His  estates  in  Halland 
wcro  also  repcatwlly  ravaged  by  the  enemy.  Skram  died,  at 
an  I  !'.  ar.ced  age,  at  UTup  on  the  nth  of  July  1581. 

Skram's  audadty  won  for  him  the  nickname  of  "  Denmark's 
dan-devil,"  and  be  contributed  perhaps  more  tban  any  other 
Dane  of  hb  day  to  dAtny  the  Hanseatic  dowrinkm  of  Uio 
Baltia  Bk  htaaaity  ma  equally  lenaikaUe;  he  often  Im* 
perilled  bia  life  Inr  Fcvcadnt  Us  cwin  fiom  ply^^ 

was  boot  fa  GaBda  fa  ifAjr.  After  eoaqdetfag  fab  education 
at  the  iinhrenity  of  Imherg,  he  entered  tile  PoBsb  L«^on 

f<ir:iu'<t  i:i  ihc  pratid  duchy  of  Warsaw,  as  a  aimmon  s«jldicr 
and  won  iiis  iicuiciiaiicy  at  the  battle  of  Raszyn  in  1800.  At 
the  battle  of  Leipzig  he  greatly  distinguished  himself  and  at 
.\rcis-sur-Aube,  in  1814,  saved  Napoleon  from  the  sudden  on- 
slaught of  the  enemy  by  sheltering  him  in  the  midst  of  his 
battalion.  On  the  formation  of  the  kingdom  of  Poland  in  i8is 
Skcqmecki  N\as  put  in  command  of  five  infantry  icgfawnta  of 
tlie  Une^  and  on  joining  the  innirrection  of  1830  «aa  entrusted 
with  the  ocpabatlon  of  the  PoJidi  army.  After  tlie  battle  of 
Giodunr,  he  wpencded  Pifaoa  SadiiwiU  aa  commandg  in 
ddcf ;  bat  avoided  all  dedahw  openatiom  aa  be  hoped  for  the 
pacific  intcr\'cntion  of  the  powers  in  favour  of  Poland.  In  the 
beginning  of  March  1831  he  even  entered  into  correspondence 
with  the  Russian  Field-marshal  Dicbilsdi,  who  was  taken 
very  ill  both  at  Paris  and  London.  When  at  last  Skrzynecki 
did  take  the  ofTciisivc  his  <>p]K)rtunity  was  Rorie,  and  he  com- 
mitted more  than  one  tactical  blunder.  At  Ostrolcnka  (26th 
of  May  1 831)  he  showed  lib  usual  valour  and  considerable 
ability,  but  after  a  bkwdy  oontest  Diebitach  prevailed  and 
Shnynecki  feD  badt  upon  Waiaaw,  wbeve  he  denunded  a  lecon- 
atmctiomol  the  government  and  hiaown  appofatment  aa  dictator. 
lb  thia  the  diet  would  not  oonacnt,  though  it  gave  Sknynecki 
a  vote  of  confidence.  But  public  opkion  was  now  running 
strongly  against  him  and  he  was  forced  on  the  loth  of  August, 
in  his  «mp  at  Bolimow,  to  place  his  resignation  in  the  hands 
of  his  successor,  Dembinski.  -Skrzynecki  llicreujXjn  joined  a 
guerilla  corps  and  on  the  2  and  of  September  took  refuge  in 
Austrian  territory.  Subsequently  he  rcsidefl  at  Prague,  but 
migrated  to  Brussels  where  he  was  m.idc  commander  in  chief 
of  the  Belgian  army,  an  appointment  he  w.is  forccxl  to  resign 
by  the  combined  and  emphatic  protest  of  Russia,  Auatlfa  aod 
Prui8ia»  in  1839.  With  tlie  pcxminhMi  of  tlie  Austrian  govem- 
BMBt  he  finally  aettled  at  Cnooir,  lAan  be  died  fa  iSte. 
Sknynecki  was  remarkable  for  hisperaooal  coarageand  made 
an  excellent  general  of  division,  but  he  was  unequal  to  the  heavier 
resi)onsibilit y  of  supreme  command,  and  did  much  harm  in  that 
capacity  by  his  irresolution.  He  WTOtc  Two  Virltirious  Days 
(PoL)  (Warsaw,  1 831) ;  and l/fcj  £rrt«rj  i, Paris,  I'-^jsK 

See  S.  J.  .V.  MontaUmhrrt  et  sa  corrrspondanu  inidite  avtc  U 
tfnhalisstmt Sknynecki  (Montligeon,  11)03);  Ignacy  Pradzyn»ki, 
The  Uiitfour  Foliik  Commanders  (Pol.)  (Poacn,  I865).   (R.  N.  B.) 

SKUA,'  the  name  for  a  long  while  given  to  certain  of  the 
Laridae  (see  G(;ll),  birds  which  sutficiently  differ  in  structure, 
appeacwoe  and  habits  to  justify  their  separation  as  a  distinct 
fenot,  5llcne»riarni«  (JjeOm  of  some  writers),  or  evm  subfamily, 
SUngnmuat.  SwSt  of  flidit,  powerfully  armed,  but  above 
all  endowed  with  atraonOnaiy  coursge^  thty  punoe  their 
weaker  oonibu,  making  the  faMer  dl^pMie  tlieir  abeady 
■wallowed  prey,  which  is  nimbly  caught  before  it  reaches  the 
water;  and  this  habit,  often  observed  by  sailors  and  fishermen, 
has  made  these  predatory,  and  parasitic  birds  locally  known  as 
"Teasers,"  "Boatswains,"'  and,  from  a  misconception  of  their 

•Thus  written  by  Hoicr  fciVra  1604)  as  that  of  a  Faeroese  bird 
(hodie  Skiiir)  an  example  of  which  he  -rf-nt  t<j  (  lusiiis  {Exotic.  Auc- 
Ljnum,  \i.  367).  The  word  bcin^  thence  copied  by  W  iUuKhby  ha.H 
been  generally  adopted  by  English  authors,  and  applied  by  tbcm 
to  all  the  wiigsiifiirs  «f  the  snedes  to  which  it  was  originally  peculiar. 

'Una  oane  fa  staaca^  oniiihology  applies  to  seveni  other 
kinds  of  bitds.  and,  though  perhaps  first  given  to  those  of  this  group, 
ia  nowadays  most  oommonily  used  (or  the  species  ol  Tropic-biro 
<gji.),  the  pnjectiag  niddle  foathen  of  the  tail  in  each  kind  bciog 


intent,  "  Dunghuntcrs."  On  land,  however,  whither  th^ 
resort  to  breed,  they  seek  food  of  their  own  taking,  whether 
small  mammals,  little  birds,  insects  or  berries;  but  even  here 
their  unoonunon  courage  is  ediibited,  and  they  will  defoid 
their  homes  and  olbpring  with  the  otaioat  spirit  agamat  any 
intruder,  n^eate^  shooting  down  on  man  or  dog  that  invades 
tbdr  hatmta,  whDe  every  bird  almost,  from  an  eagle  down* 
wards,  is  repdled  by  buffets  or  something  worse. 

The  largest  specie*  known  is  the  Sterufrarius  attarrhactes  of  ornith- 
ologists— the  "  Skooi  "  or  "  Ik>nxic  "  of  the  Shel landers,  a  bird  in 
size  e<piallin]i:  a  herring-KuIl,  Larus  argenlalus.  The  sexes  do  not 
differ  aiiprei  i.ibly  in  cnl'nir.  which  is  of  a  dark  brown,  somewhat 
li>;liii  r  'iH  iH  iili;  inn  the  |iriiii.irio»  have  at  the  bs'ic  a  fiatch  of 
white,  visible  even  when  the  wings  arc  closed,  ami  forming,  when 
they  are  i-ptieed,  a  eoMfNcaons  band.  The  bill  and  feet  arc  black. 
This  is  a  i>pedes  of  COnfiaMlIvdy  limited  range,  breeding  only  fa 
some  twoor  three ktcelitiet  in  the Shetlan(l5,  about  half  adoaeaiadbe 
Faeroes,*  and  hardly  mon  in  Iceland.  Out  of  the  breeding  sssiOO 
it  show*  it>«lf  in  most  piini  of  the  Nnrili  .\llantic,  but  never  !<eefna 
to  stray  farther  s<ju'Ji  than  (  .iltnilcar  "r  Monxrro,  and  it  is  thi-rcforc 
a  matter  of  much  interest  to  hnd  the  Southern  (Vean  inhabited  by 
a  bird — the  "  Port  Egmont  Hen  "  of  Cook's  I'ovajc^i— which  so 
closely  resembles  the  Skua  as  to  have  been  for  a  long  while  regarded 
as  specifically  identical  with  it,  but  ia  now  naual^  ivoogniacd  aa 
distinct  under  the  name  of  S.  antar^ieus.  This  bird,  charactoised 
by  its  stout  deep  bill  and  want  of  mfous  tint  on  its  lower  plumage, 
has  an  exten»i\'e  range,  and  would  ,scem  to  exhibit  a  tendency  to 
further  ditTerentiatinn,  «tii f  Howarf!  Saunders,  in  a  monograph  of 
the  group  (/'roc.  /c  i,'.  Stvu-ly,  1.S76,  pp.  •^17-332),  lh.it  it 

S resents  three  local  forms — one  occurring  from  New  Zealand  to 
ioifolk  Ishuid  and  past  Kemdsn  Lead  to  die  Cue  ef  Good  Hope, 
another  restricted  to  the  Falxtaods,  and  the  tfaiid  nitbcrto  oelW  met 
with  near  the  south-polar  ice.  On  the  western  coast  of  South 
America,  making  its  way  into  the  Straits  of  Magellan,  and  passing 
along  the  coast  so  far  as  Rio  Janeiro,  is  found  .V.  chilensts.  distinffuished 
among  other  chariu  ter-^  by  tlir  ciimariioti  tie!  of  ii'-  It.iwer  iihnn.i^'e. 
Three  other  smaller  species  of  the  ^enus  arc  known,  and  each  is 
more  widely  distributed  than  those  just  mentioned,  but  the  home 
of  all  is  in  the  more  northern  pans  of  the  earth,  though  in  winter 
two  of  them  go  very  far  south,  and,  croasing  the  equator,  show 
themselves  on  the  seas  that  wash  the  Cape  of  Clood  Hope.  Australia, 
New  Zealand  and  Peru.  The  tirst  of  them  is  pomtittirhinus  (often 
incorrectly  spelt  ppmarinus).  about  the  size  of  a  common  gull, 
I.arus  ranus,  and  pre-wnt linr,  irrc:ni-R-cti\ c  cjf  sex.  two  \iTy  <lisiinct 
phaiTCs  of  pli.ini.i^;e.  one  iilr:.i<  l  ■.'.liolly  s<_><)ly-brow'ii,  the  other  |>.irli- 
coloured — dark  almvc  and  white  on  the  brcaiit,  the  sides  of  the  neck 
being  of  a  glossy  s(raw<olour,  and  the  lower  part  of  the  neck  and 
the  sides  of  the  body  barred  with  bcown;  but  a  lingalar  feature  fa 
the  adults  of  this  species  is  that  the  two  median  tail-feathers,  which 
arc  elongated,  have  their  shaft  twisted  towards  the  tip,  so  that  in 
flight  the  lower  surfaces  of  their  wehi  .ire  pre-sscd  together  vertically, 
giWng  the  bird  the  ap[x-arance  of  i:ig  a  disk  attached  to  its  tall. 
The  second  and  thirn  species  so  clcjscly  rcsembk:  each  other,  except 
in  size,  that  their  distinctness  was  for  many  years  unnerqeived,  and 
in  conscnucncc  their  nomenclature  is  an  almost  bewildering;^  piixsle. 
M.  Saunders  Uoc.  cit.)  thinks  that  the  laiger  of  them,  which  is  about 
the  size  of  a  black-headed  cull,  should  stand  aa  S.  crepidatus,  and  the 
small<T  as  .V.  p^irafilicus.  tliough  the  latter  name  has  been  generally 
us«'d  lor  the  l.ir^cr  wlien  that  is  not  termed,  a-,  it  often  is,  5.  ruhfird- 
Hint,  a  n.mie  tluit  corn-i  ily  applie*  c>nly  to  whole-coloured  examples, 
for  this  5ixx:ie>  tcxj  is  dimorphic  Ewn  its  proper  English  name  •  is 
disputable,  but  it  has  been  frequently  called  the  Arctic  guU  or 
Arctic  skua,  and  it  is  by  far  the  oommonest  of  the  genus  fa  firitaiBa 
and  perhaps  thnmghotit  the  northern  hemisphere.  It  breeds 
abundantly  on  many  of  the  Scottish  islands,  and  in  most  countriea 
lying  to  the  northward.  The  nest  is  generalK-  in  long  he.ithcr,  and 
contains  two  eggs  of  a  dark  olive-colour,  suffux-d  with  --till  darker 
brown  p>tche>.  Birds  of  either  j>h.i-.o  of  plumaRu  pair  indiscrimin- 
ately, and  the  young  show  by  tninr  earliest  feathers  whether  they 
will  prove  whofeer  narti-eeloursdi  but  ha  dMk*  inwiatin  phuaaga 
the  upper  surfaee  Is  Bamd  wldi  vat  redwh  hnnm.  The  smallest 
species,  commonly  known  in  Englfah  as  the  long-taUed  or  Buffen'a 

Kenerally  likened  to  the  marlioespike  that  b  identilied  with  the 
boatswain's  position:  but  perhaps  the  authoritariv«  character 
assumed  by  both  bird  and  officer  originally  suggested  the  name. 

•  it  has  long  been  subjected  to  persecution  in  these  islands,  a 
reward  being  paid  for  its  head.  On  the  other  hand,  in  the  Shpllands 
a  fine  was  enai  le<l  fi>r  its  death,  as  it  was  l»  Ik  vn!  to  prf)tcct  the 
sheep  .iR.iin^t  cirIcs.  Yet  f<ir  all  this  it  would  long  ago  have  been 
t  xlir;M:i' I  thiTf,  and  ha\r  c<".\>ed  to  fx?  a  liritish  bird  in  all  but 
name,  but  for  the  special  protection  afforded  it  by  several  members 
of  twe  famiHcs  (Edmooston  and  Scott  of  Melby),  long  before  it  was 
OPOCcctod  by  Btodc^u  B^stilfttsoos 

Mt  is  the  -PaamdiQr"  of  the  Hdvidn.  the  "Shoot"  of  the 
Shctlands,  and  the  "  Seovti-ellan  "  of  the  fiakamea  OB  die  ca 
of  Soothind. 
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,  m  not  known  to  exhibit  dtt  nmmiUUt  duBaphbm  to  which 
the  two  preoeding  are  subject.  ItbnedtabniidsBtly  waomeieasons 
on  the  felb  ot  issUmd,  ito  appearance  depending  chiefly  on  the 
pre*ence  of  lemaliinflUimimi  mampems)j  on  which  it  mainly  pno  s. 
AU  theee  thne  vpedea  offMlnMlly  viiit  temthem  coasts  of 
Eunpn  ia  hfie  flodii,  but  tiMir  viribtiada  nn  im'Ku 

(A.  N.) 

imi^  dw  tkdetoa  of  the  head,  oompoacd  of  2a  bones, 
t  of  vUdi  fnm  tha  akdeton  of  the  auiiuii,  14  that  of  the 
face.  Enept  the  lower  jaw,  whidi  it  novabk,  tbe  bom*  are 

all  finnly  united  by  imizMivable  joints,  la  tbe  foMowtag  aitkle 
it  is  considered  more  profitable  to  treat  tbe  skull  as  a  whole 

than  to  detail  the  Wmn  si-jjariii  cly,  iiml  fur  this  purpose  a  normal 
European  skull  will  Ik-  5Unlii'd  [rum  lu  front  (norma  facialis), 
from  .ilfove  {norma  verticsiUs).  from  the  side  (nonn,i  latcraiis), 
from  behind  (Morma  ouipitaiis)  and  from  below  (Horma  basalis). 
Afterwania  tbe  fnterioc  of  it  wffl  be  conaidaNd  by  aieaiia  of 
sections. 

Thk Skull  from  in  front  (norma  faciaJis)  (sec  fig.  i).  The  fore- 
head region  i,s  formed  by  the  fnmtal  Ixine,  the  two  halves  of  which 
usually  unite  in  the  sttini  l  ;,..ir;  sometimes,  howtvcr.  they  fail 
to  ill)  NO  and  then  a  suture  (metupic)  may  remain  to  an  advanced  age. 
The  lower  limit  of  the  forehead  is  formed  by  tbe  upper  margin  of 
the  orbit  on  each  aide,  and  by  the  orticulatkm  between  the  (raatal 
aadaanlbomaMar  tfaeatidiiBe.  At  the  juactioa  of  the  inner  and 

middle  third  of  each  ntpra- 
orbital  margin  is  the  supra- 
orbital notch  for  the  lurve 
of  that  name.  Above  each 
supra-orbital  marBia  ia  an 
elevation,  better  marked  in 
adult  males,  called  the  cupra- 
ciliar>'  ridge,  while  between 
these  ridges  in  the  middle 
line  is  a  (light  prominence, 
the  dMhtUa.  Below  the  fore- 
head the  two  fuual  bona 
form  the  akeleton  of  tbe 
upperpaitof  the  noee;  they 
articulate  with  one  another 
in  the  mid  line,  but  laterally 
they  an-  joined  by  a  suture 
to  the  nasal  processes  of  the 
maxillae  wluch  run  up  to 
articulate  with  the  frontal 
at  tbe  internal  orbital  p«^ 
ccas,  thus  forming  the  inner 
margin  of  the  orbit. 

Kxirni.illy  the  malar 
bones  (fig.  I,  {)  articulate 
with   the   frontal  at  the 
external  orbital  proce«a  and 
fonn  the  lower  and  outer  cjuadrant  of  the  orbital  margin. 

The  maxillae  or  upper  jaws  (fig.  1.  M)  form  the  prater  ('.irt  ul 
the  iikeleton  of  the  fare :  they  complete  the  lower  and  inner  (|ua<lrant 
of  the  orbit,  and  below  ihr  ria-.^d  boin  s  Kave  the  anterior  naKil 
aperture  (afertura  pyrijormn)  between  them,  and  project  slightly 
at  the  middk  of  theiower  bonier  of  thia  aperture  to  form  the  anterior 
nasal  spine.  MooM  a  quarter  of  an  inch  below  the  infra-orbital 
mariia  and  just  bdow  the  articulation  with  the  malar  the  infra- 
tfMat  ftnmen,  for  the  infra-orbital  branch  of  tbe  fifth  nerve,  is 
seen  on  each  sirle.  The  lower  fiarts  of  the  maxillae  form  the  ahtolar 
margin  in  w  hii  h  all  the  upper  teeth  arc  net.  Laterally  eai  h  m.ixilla 
is  prolonged  out  into  a  buttress,  tbe  tytomatic  process,  w  hich  su]>- 
parta  tiie  rawlwr  bone- 

Bdow  the  maxillae  the  mandible  or  lower  )aw  is  aeen  in  |x  rs|>eciiv  e 
(flf,  1,  m).  Tl:e  h'lH/ontal  port  or  body  is  in  two  halves  up  to  the 
iCCOnd  year,  but  afti  r  that  complete  bonv  union  takc-s  place,  forming 
the  rvmphysis.  .Xlxjve  the  Ixxly  of  the  mandible  is  an  alveolar 
margin  containing  the  »<>i  ki  is  of  tin-  lower  tirth.  while  Iwlow,  near 
the  mid  line,  the  bone  projects  forward  to  a  variable  extent  and  so 
forms  the  mental  prominence  (fig.  l,  0),  one  of  the  special  character- 
istics of  a  human  skull.  Below  the  second  bicuspid  tooth  on  each 
ride  is  the  mental  foramen  for  the  exit  of  tbe  mental  branch  of  the 
fifth  nerve. 

The  Orhit. — Each  orhit  is  a  pyramidal  cavity,  the  ba'ip  of  the 
pyraniiil  lieing  in  front,  at  the  orbital  margin,  and  the  ajx'x  behind, 
at  the  optic  foramen,  where  the  optic  acne  and  ophthalmic  artery 
pass  through.  The  low  aide*  of  tbepynunid  form  the  roof,  floor, 
wner  and  outer  walls  of  the  ofbSt.  The  roof  is  arched  from  aide  to 
ride  and  is  made  up  of  the  frontal  bone  anteriorly,  and  the  lesser 
wint(  of  the  sphenoid  posteriorly.  The  floor  is  chieny  formed  by  the 
maxilla,  though  the  malar  forms  a  little  of  it  in  front.  There  is  a 
groove  fnr  the  infra-orbital  nerve  running  forward  in  it,  but  licforc 
the  margin  of  tbe  orbit  is  reached  tbe  groove  become*  a  tunnel. 
Tbe  iaaar  wall  la  aaMfo-poilcfiar  and  panHd  with  ita  fellow  of  tbe 


Pm.  I. 


opposite  orbit ;  in  front  it  is  formed  by  the  nasal  proceaa  of  the 
maxilla,  bdiind  which  the  lachrymal  horu  articulates;  toeether  they 

enclose  a  vertical  grrx»vc.  for  the  lachr\  mal  sac,  which  leads  down 
into  the  nose,  through  the  nasct-lachrymal  canal,  transmitting  the 
nasal  duct  KvkI.  Keliinii  •\n-  l.irhryrnd  bone  is  the  orbHai 
plate  of  the  ethmoid  ami  in  the  suture- betwir-n  this  and  the  frontal 
the  anterior  and  posterior  ethmouiai  foramina  are  seen.  Posteriorly 
the  ethmoid  articulaiea  with  the  spheitoid,  while  at  its  lower  uid 
hinder  part  a  small  piece  of  the  palate  boiie  comes  into  tbe  ocbit. 
The  outer  wall  of  the  orbit  slopes  backward  and  inward,  the  two 
opposite  sides  therefore  converge  as  they  nm  back.  The  malar 
bone,  in  front,  and  the  great  wing  of  the  sphenoid,  behind,  form  this 
Wall.  IJrtwtin  the  nn^  and  ihc  outer  wall  there  is  a  slit  m  the 
postcnor  port  of  the  orbit  called  the  sphenoidal  fisture  because  it  lies 
bctweeaowpnatandsaiattwiagaof  theaphnioid;  ittnnmitatlie 
third,  fourth,  lint  division  of  the  fifth  and  wxth  cranial  nervea,  aa 
welt  aa  the  ophthalmic  vein. 

Another  slit  called  the  spheno-maxillary  hsswt  lies  in  the  line  of 
■unction  of  the  cxitcr  wall  and  floor,  it  leads  into  the  aplieno-niaail- 
lar>-  and  zygomai  ic  fotvvn^  and  timnwnitB  tbe  iiooad  diviiioa  of  the 

fifth  nerve  and  some  veins. 

Tm  Sbvll  raoM  above  (mwMs  teriiMlft).  When  loofaad  at  fconi 
above  tbe  frontal  bone  is  seen  forming  the  anterior  part  of  tbe  verm 

and  articulating  with  the  two  panetaU  po«ierioriy  by  a  nearly 
transverse  serrated  suture  (coronal  suture).  Running  back  from  the 
middle  of  this  i!i  the  median  sagittal  suture  extending  as  far  as  the 
lambila  on  the  norma  oir i(iltali».  The  (>oiin  whiTe  tlie  sii^iiial  and 
coronal  sutures  join  is  the  bregma,  the  site  of  the  losenge-shapcd 
OMlmar /PHtoMilfe  in  tbe  iafaat'a  ricnll,  bat  tbia  ctaaa  dmini  tbe 
second  year  of  Iffe.  Small  oiridet  cawd  ITemiwis  bmm  an  enen 
found  in  the  cranial  sutures,  and  one  of  these  (the  inlerfroiM  cr  at 
anti-epilepticum)  is  sometimes  found  at  the  bregma.  About  tWO> 
thinls  of  the  way  b.ark  the  sagittal  suture  hccomes  less  serrated  and 
on  each  side  of  it  the  pmal!  ponrUil  fnramrn  may  lie  .teen.  This 
only  transmits  a  small  emissary  \'cin  (sec  V'ein»)  m  the  adult,  but, 
as  will  be  aom  laltri  ie  of  oonnienbie  nmpholasical  jntfigUi  At 
middle  life  i*  reaelMd  the  craiual  ■uttirea  tend  lo  beoone  obliterated 
and  the  bones  can  no  kngar  be  wparated ;  this  ftision  begins  at  the 
places  where  the  fluttnca  ate  leaat  deeply  serrated,  and  as  a  rule  the 
sagittal  suture  disappears  between  the  two  parietal  foramina  between 
thirty  and  forty  years  of  age. 
The  Skull  from  tub  sidb  (norma  lateralis).  On  looking  at  the 
figne  (fig.  8)  it  will  be  seen  that  tbeColMrte  or  bnafai 


Fig.  a.— Profile  of  the  Skull. 


Fr,  Frontal  hone. 

I'a,  Parietal. 
S(_),  Supra-iKii|>ital. 
Sq,  S<iuaniou6-tcmporal, 
MT.Masioid-temporali 
Ty,  Tympiinic. 
St,  Styloid-temporal. 
As,  All-sphenoid. 
E,   Os  planum  of  <( 
L,  Lacnr>-mal. 
N.  Nasal. 

case  forms  all  the  upper  part,  while  the  face  is  below  the  aatCfior 

half.  Taking  the  caKaria  first  the  side  view  of  the  frontal  bone 
(fig.  3,  Fr)  is  seen  extending  back  as  far  as  the  coronal  suture  (cv). 
just  above  Fr  is  an  elevation  on  each  side,  the  frontal  emintnte, 
better  M*n  in  fem.dr  than  in  male  skulls.  TTie  junction  between  the 
frontal  and  tnalar  (Ma)  at  the  outer  margin  of  the  orbit  has  already 
'  to  aa  tbe  otcnwl  angdar  praoM  and  ia  an  f 


Mx,  Superior  l 
Ma,  Malar. 
Mn,  Mandible. 
bh,  Basi-hyal. 
th,  Thyro-hyal. 
ch,  Cerato-hyal. 
em,  External  meattts, 
cs.   Coronal  suture. 
ts,  Lambdoidal  ratuiei 
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landmark  for  mranirenionts.  andfflNBita  curved  line  (the  tcmjxtral 
erect)  runs  back  cruNung  the  comnl  Wlture  to  reach  the  parietal 
bOM  (Rk,  fig.  3);  as  it  runs  back  tbia  Hm  (ByUiM  isM  two.  Bdow 
die  ownnK  ol  the  tempond  ctert  tb«  coimul  «ittti«  U  leas  wrratcd 
thaa  abowe,  and  here  it  becomee  oUitentted  first.  The  quadrilateral 
outline  of  the  perietal  bone  is  seen  as  well  as  its  aniculaiinns; 
above  it  touch«s  its  fdlow  oi  the  opposite  side;  in  front,  the  frontal 
(Fr);  below  ihe  gu-.it  wing  of  the  spht-nun'.  tr  nlisphenoid  (As), 
the  squamous  part  of  the  temporal  or  squamosal  (Sq)  and  the 
HWitwl  pait  of  the  temporal  (MT).  while  behind  it  articulatn  with 
the  anpt«-«cci|riul  (SO),  throufsh  the  lambdoid  suture  {ts).  M  four 
angles  of  the  parietal  arc  pointa  of  tpedal  tMCiest;  the  antero- 
superior  angle  or  brerma  has  been  akoid^  nolked,  and  it  will  Iw 
seen  to  lie  nearly  alxive  the  ear  opening  or  exUrnal  auditory 
meatus  in  the  temporal  bone  {rm).  The  antrri>-infi-rior  angle  where 
the  frontal,  parietal  and  alisfihcnoid  meet  is  the  pierunt  and  is  the 
■le  of  an  occasional  Wormian  bone  lefifleric).  The  posterior 
Mperior  angle  is  the  lambda  and  will  be  better  seen  on  the  norma 
oecipitalis,  while  the  pooterior  inferior  angle,  where  the  parietal, 
flttpra-oeelpitat,  and  mastoid  temiK^ral  hones  meet,  is  known  as  the 
iistfrion  and  marks  the  lateral  ^inii«.  wiihiii  the  eraninm.  A  little 
il-ivc  aiid  l-.H-liiud  the  iiudiiii.-  lA  t!u-  ;kir;rMl  (■:ni'-,  ,iriii  just  above 
the  sujx^rior  temporal  i k-  t ,  ••  :  he  patutai  cmnttnce  where  ossification 
starts.  The  sqnamtm^  p  irl  the  Ifmporatttnne  overlaps  the  parietal 
at  the  squamous  sulure,  while  from  its  lower  part  the  tytomclk 
pToctis  projects  forward  to  artirulate  with  the  malar.  At  the  root 
of  this  process  is  the  glenoid  rnvity  where  the  condyle  of  the  lower 
jaw  articulatm,  and  just  behind  tfiis  the  exUrnat  auditory  meatus  is 
«m  (em).  Behind  this  Av..\\n  i!u  ir.a^toid  temporal  is  proloni;<<l 
down  into  a  nipple-shaped  swelling,  the  mastoid  process  (MT),  con- 
taining air  cells  and  only  found  in  the  adult  human  akuUi  while  just 
in  front  of  the  external  auditory  meatus  is  the  st^oid  profw  (St), 
ftmnertsd  with  the  hyoid  bone  by  the  stylo-hyoid  riKamcnt  (dotted). 
In  the  wle  view  of  the  face  the  nasal  atid  maxtllnry  bone^  are  seen. 
»nd  from  this  point  of  view  it  will  be  noticed  that  ju-t  lielow  the 
nasal  ajxTture  the  maxillae,  whi-re  thej'  join,  are  produrrd  forward 
into  a  little  spur.  Ihe  anterior  nasal  sp\ne,  which  is  a  purely  human 
rharai  terisiii-.  At  the  side  of  the  maxilla  the  malar  or  jugal  (Ma) 
bone  is  placed,  and  its  loienge-sluipcd  outline  is  apparent:  it  forms 
the  anterior  part  of  the  zygomatic  arch.  When  the  rnandiblc  is 
disarticulated  and  removed  the  poeterior  part  of  the  maxilla  is  seen, 
and  iK-hind  it  the  exiernal  pterygoid  plate  of  the  sphenoid.  Between 
these  twi)  t>un<-s  there  is  a  vertical  slit-like  opening  into  a  <ave,  the 
sbktno-maxillary  fossa,  which  communicates  with  the  orbit  throuch 
(tie  sphfno  maxtlUiry  fusurf.  with  the  nasal  ca\'ity  through  tne 
ipkeno- palatine  Joramen,  with  the  cranial  cavity  through  the  foramen 
rotuHdum,  and  with  the  mouth  through  the  posterior  palatine  canal, 
as  well  as  hav-ing  other  smaller  onenings. 

The  side  view  of  the  mandible  or  lower  jaw  shows  the  body, 
already  s»-en  from  in  front,  and  the  ramus  projorting  up  from  the 
back  part  of  it  at  an  angle  of  from  1 10°  to  120°  in  the  adult.  Before 
the  teeth  come  and  after  they  are  loft  ili.  ari.:li  iv  greater.  The  (loint 
just  above  £*  (fig.  2)  is  known  as  the  angle  0/  tne  jaxi:  .At  the  u|>f>er 
part  of  tha  ramus  are  two  projections;  the  most  anterior  is  the 
tmmaU  frveest  for  the  attacnment  of  the  temporal  muscle,  while 
poatcrfaiiy  i^  the  condyi'  which  articulates  with  the  glenoid  cavity 
of  dw  temporal  hone.  ' 

The  Skull  FaoM  behind  (n«fMa  oa  ipitalis)  (fiR.  ^).  From  this 
poiat  of  view  the  gieaf  hir  cnda  of  the  parietal  bum  s  (I'l*).  with 

the  sagittal  suture  between 
them,  are  seen.  Below  t  hcsc 
comes   the  sufro-ouipttat 

bone  (fig.  5,  O)  separated 
from  them  by  the  lambdoid 
suture  which  i*  ileeply  ser- 
rated and  a  fretjuent  site 
of  Wormian  boiws.  Where 
the  sagitui  aad  lunbdoid 
sutures  meet  is  tha  tambda 
(L),  and  here  a  small 
Wormian  bone  is  sometimes 
found,  called  the  prrinirr 
parietal.  In  the  mid  line 
about  a  hand's  breadth 
(2|-3  in.)  bdoar  tha  lambda 
is  a  prominence,  the  eil«nHil 
occipital  pTotuberanct  or 
iition,  for  the  attachment  of 
the /i(ainrn<um  nuekae.  while 
running  out  on  each  siili- 
from  this  are  the  superior 
curved  Urns  which  attach 
muscles  of  the  necic 

The  Skvix  fbou  below 
{norma  basalts)  (fig.  4). 
Starting  from  in  front,  the  superior  alvfoUr  arcade  with  the  teeth 
sockets  is  seen.  This  in  a  Kuropcan  skull  approaches  a  semicircle, 
but  in  lower  fares  the  sides  lx.s.:in>e  tin.>rr  parallel;  thi«  is  known 
as  a  hypsili  :.!  arc,:,!,-.  U  itbin  :be  ;in  ade  the  hard  palate  formed 
l>y  the  maxillae  in  front  (tig.  4,  m).  and  the  palate  bones  (p)  behind. 


.-\t  the  front  of  thi-  me<iian  "Uttirr  lK-lw(s-n  the  ni.ixillae  is  the 
anterior  paialtne  canal  which,  if  it  is  looked  into  closcl;^-,  will  be  seen 

to  lead  into  (our  amutt  fonMHMh  tw»  aiiMniiNMMMir  Ion — 
S<arpa's  foramimt,  for  the  nun  iwliTfim  aerves,  ud  Cw» 

called  Slensen's JonsmilMtat 
sntall  arteries  and  die  n- 
mains  of  the  mouth  opening 
of  Jacubson's  organ  (sec 
Olfactoky  System).  In 
young  alulla  »  autiHC  nuw 
outward  from  the  anterior 
palatine  canal  to  between 
the  lateral  incisor  and  canine 
sockets,  and  sometimes 
another  runs  from  the  s.ame 
place  to  between  the  central 
and  lateral  incisor  teeth. 

At  each  postcro-lateral 
angle  of  the  palate  are  the 
{xjstcrior  palatine  canals  for 
the  descending  palatine 
nerves.  The  posterior  mar- 
gin of  the  hard  palate  is  a 
free  edge  which  forms  the 
lower  boundary  of  the  pos- 
terior nasal  apertures  or 
choaruu  and  attaches  the  soft 
rMl.ite  (see  Pharynx).  Be- 

liir.il  the  alveolar  arcade  on  FtO.  4« 

each  side  arc  the  external 

and  intamt  fkrygnd  fUHes  of  the  sphenoid;  the  external 
is  a  muacttlar  procem  for  the  attachment  of  the  p(er>'goid 
musdea,  while  the  internal  ends  below  in  the  hook-like  hamular 
prooeaa  wliich  t»  directed  backward  and  outward.  Dividing  the 
posterior  nasal  aperture  into  two  is  the  veriiial  hind  cd^;e  of  the 
Tomer  (v),  which  articulates  alxive  with  the  IhkIv  of  (bi-  Mihriuiid 
(basi-sphenoid),  and  iu«t  behind  this  the  sphenoid  is  uniti.-d  by  l>one 
with  tne  basiocdpitai  (b),  though  up  to  iwentY  years  of  age  there 
is  a  synchrondrosis  (sec  Joints)  called  the  basilar  sulure)  iM  twecn 
them.  It  is  therefore  very  easy  to  tell  an  adult's  skull  from  that  of  a 
young  person.  Passing  oack  in  the  mid  line  the  foramen  magnuut 
f  0  is  seen,  through  which  pass  the  spinal  cord  and  it-,  mi  mbrancs. 
the  vertebral  arteries  and  the  spinal  accessory  t'.e^v<  ,.  ,\  lii'lc  in 
front  of  this  is  a  small  tubercle,  the  pharyngeal  spinr.  to  whit  li  the 
constrictors  of  the  phar>nx  are  atl,vhe<l.  On  ear^  si<lc  of  the  fora- 
men magnum  and  in  trunt  of  its  mid  transverse  diameter  arc  the 
rondvles  (r),  which  articulate  with  the  atlas,  adiila  juat  above  these 
arc  the  anterior  condylar  foramina,  one  OD  cach  WM,  for  dw  ent  of 
the  hypoglossal  nerves. 

Kxlern  il  to  tlie  ptervgoid  plates  theKise  of  the  skull  is  formed  by 
the  ali-spheniiid.  which  projects  backward  into  a  point,  Ihe  spine  of 
the  sphenoid,  and  just  in  front  of  this  is  the  small /ornmrn  sptnosum 
for  the  pasvigc  of  the  middle  meningeal  artcr>-.  In  front  and  a 
little  internal  to  the  foramen  tpinosum  is  a  Mrver  opening,  the 
foramen  tnvle.  through  which  the_  third  diviiioa  <rf  the  fifth  nerve 
h  aves  thi'  sk(]ll.  Into  the  re-entering  angle  between  the  ali-sphcnoid 
.iTid  l)a5i-<jccipital  is  fitted  the  petrous  part  of  At  temporal,  which, 
however,  dm--,  not  quite  fill  the  gap  but  lea>'es  a  spue  on  enrh  side 
of  the  site  of  tlie  li  i'-iiar  siKurc  to  be  closed  in  by  fibro-cartila^t  ,i;uj 
this  is  known  as  the  middle  lacerated  foramttt.  On  the  lower  suriacc 
of  the  petrous  bone  is  the  round  opeouigof  thecoretuf  «a«Mf  thronrii 
which  the  internal  carotid  artery  and  ita  accompanying  sympathctie 
nerves  |xiss  into  the  skull,  while  more  externally  the  styloid  process 
projects  downward  and  forward  and  is  more  or  less  ensheath«l  at 
Its  rcMit  by  the  rampart-like  ridge  of  the  xas^inal  proceis.  Beiwi-en 
the  styloid  process  and  the  occipital  conil>le  lies  the  ju7,iil(ir  or 
posterior  lacerated  foramen  through  which  pass  the  lateral  and 
inferior  pcttueal  sinuses,  ami  tba  Amt  plmyiigiaU  vamaand  spinal 
accessory  nerves.  Thebcmewiilaboundatliitfionniienbdiind,  and 
which  bears  the  posterior  two>thirds  of  the  occipital  condyle,  is  the 
ex-rxeibital  part  of  the  occipital.  A  little  behind  and  external  to  the 
styloid  process  is  the  tip  of  the  m.astoid  process,  just  internal  to 
whii  h  is  the  dei-n  antero-posterior  gnH)ve  f  ir  the  ci)y.M-.trii  ttm-<le, 
and  internal  to  tnat  another  slighter  groove  for  the  occipital  arteiy. 
Behind  the  styloid  process  and  between  it  ami  the  mastoid  ia  the 
atylo-maatoid  Toramen  through  which  the  fadal  ners-e  passes,  while 
in  front  of  the  process  the  glenoid  cavity  can  be  seen  in  its  entirety, 
Ijoundcd  in  front  by  the  emintntia  articularis  and  divided  into 
an  anterior  articular  part  and  a  poatcriur  lympatue  ptoU  by  the 
(iln'.rrir.n  jis!ure.  lu^t  intirnal  to  tiw  glcmiif  cwity  ia  the  opodiig 
of  the  bony  Eustachiott  luite. 

The  posterior  nart  of  the  norma  lusalis  behind  the_  focanen 
magnum  is  fortnea  by  the  supra -occipiial  part  tif  the  occi|rita1  bone, 
so  that  aU  dw  four  parts  of  the  bone,  which  are  separate  up  to  the 
third  year,  help  in  the  formation  of  that  lar^e  opening.  Between 
the  fnrameti  magnum  and  the  external  oodpttal  protuberance  and 
superior  riir\'<-<i  line  already  Midnd,  dtt  Done  attachce  the  deep 
muscles  of  the  neck. 

Tm  iHTKRiOa  or  TBE  Ca  akiuv.  If  the  mof  of  the  skull  be  aawn 
off  the  interior  or  eac(>ral  surface  of  both  the  vault  and  the  f 
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■Bjr  bs  enmined.  Hie  vault  shows  the  cerafaad  aneete  «f  pans 
«f  tht  fnMital,  parieul  and  occipital  tiones.  and  <M  the  sutures 
In  tba  mid  lina  is  a  ahallow  antcro-postcrior  (groove 

I,  and  <H1  I'-lrh  i:l  ihi* 

irregular  ilcprcssions 
are  often  seen  for  the 
Pa<x'hionian  \y(xiiea 

i&g.  S)  is  otvided  into 
three  fossae,  anterior, 
middle  and  t>'*'tcrior, 
each  being  behind  and 
on  a  lower  level  than 
the  one  in  front  of  it. 

The  anterior  cranial 
fossa  ia  formed  by  the 
cribriform  plate  tif  Ihr. 
clhrnoid,  near  tlic  niid 
line,  fret-ly  |H-if<jr.ited 
for  tliL'  [wLi^iiyt:  ijf  the 
olfactory'  ncr\cs.  In 
the  nud  line,  near  the 
front,  is  a  trianguUir 
plate  rising  up  which 
attaches  the  falx 
cerebri  (set-  Hrain) 
and  is  caUc'l  the  i  rista 
talii.  On  each  aide  of 
this  is  the  noiol  flil 
for  the  nasal  branch 
On  each  side  of  the 
cribrifonn  plate  it  the  orbital  plate  of  the  frontal,  while  the 
back  part  of  the  fossa  has  for  its  floor  the  body  of  the  si>henoi<l 
(pre-.>iphenoid)  near  the  mid  line  and  the  lesser  winjj  (orlnto-s(>heno,d\ 
on  each  side.  Kach  leaser  wing  i»  prolonged  back  into  a  lungue-like 
process,  the  anterior  dtnoid  prouu,  juat  internal  to^which  w  the 
optic  foramen  (fig.  s,  ii),  and  the  two  foramina  are  joined  by  the 
optic  grtxive  for  the  optic  commissure.  Behind  thi^  ^nxwe  is  a 
transverse  elevation,  the  olitxtry  eminence  {22),  wlikh  tiiiirks  the 
junction  of  the  pre-  and  bcjs!-  sphenoid  parts  of  the  body  of  the 
sphenoid  bone. 

The  middle  craniai  josia  is  like  an  hour-glass  placed  transversely, 
■a  tho*  H  •  oentiml  ogmtnctcd,  and  two  lateral  expanded^  paita. 
The  oantnl  part  fonnt  the  pUuiiarv  fossa  (ftg.  5,  3)  for  the  pitnitary 
body  (sec  Brain)  and  is  Dounded  behind  by  the  wall-like  dorsum 
sellae,  at  the  sides  of  which  are  the  potlerior  dinoid  processes  {5,  4). 
The  olivary  eminence,  pituitary  fossa  and  dorsum  s<-llap  toRcthcr 
rc-soinble  a  Turkish  •'aiMle  and  are  often  adle<l  (lie  irlin  luri  xat.  The 
lateral  expanded  part  of  the  middle  cranial  fossa  is  bounded  in  front 
by  the  great  wing  oi  tte  iphenoid  (atisphenoid),  behind  by  the  front 
nl  the  petrous  part  or  the  temporal  {periotic)  and  btemlly  by  the 
squamous  part  of  the  temporal  (smiamotia^.  Between  the  ali- 
sphenold  and  orbitosphenoid  is  the  sfitenoidal  fissure  alieadY  noticed 
in  the  orbit,  and  a  little  Ix-hind  this,  piercing  the  atisphenoid,  is  the 
poaterior  opening  of  the  foramen  rotundum,  through  which  the 
second  division  of  the  fifth  ner\'e  passes  into  the  spheno- maxillary 
foisa.  Further  back  the  alispbenotd  is  pteieed  by  tliBfbnflHB  ovale 
(«)  and  focanen  spinosum  (s),  both  of  tfhidi  have  faeea  dnady 
aodoed  on  the  norma  basahs.  From  the  latter  a  groove  for  the 
middle  meningeal^  artery  runs  forward  and  outward,  and  soon 
divides  into  anterior  and  posterior  branches,  the  former  of  which 
deepens  into  a  tunnel  near  ihe  pioiion.  Ai  the  .ij)cx  oi  the  petrous 
bone  and  at  the  side  of  the  dorsum  celiac  is  the  middle  lacerated 
fonmtn  U),  already  noticed,  and  running  inward  to  this  from  an 
apertnre  in  the  petrous  bone  is  a  groove  for  the  great  supcrfirial 
petrosal  nerve  wnicb  is  overlaid  by  the  Casserian  ganglion  of  the 
fifth  nerve. 

The  posterior  cranial  fossa  is  [Kntaironal  in  outline,  having  an 
antfri;>r  U)rd:>r  idr-.wl  liy  I'v.v  .l  irr-nni  -ellac.  two  antcro-lateral 
borders,  by  the  upper  Ixinlers  of  the  petrous  l)ones,  and  two  postero- 
lateral curved  borders,  bv  the  grooves  for  the  lateral  sinuses  (fig.  5, 
11).  In  the  middle  of  tnis  fossa  is  the  foramen  magnum,  bounded 
by  the  four  parts  of  the  occipital  bone,  which  unite  during  child- 
hood. In  front  of  the  foramen  magnum  the  floor  of  the  fossa  is 
formed  by  the  hiisi-occipital  and  basi-sphcnoid  Kmes.  which  unite 
toon  after  twnty  and  form  a  steep  ■Iojkj,  dour.vs-i:  !  nt.ii  Uickwanl, 
known  as  the  cltsms  (6).  This  is  slightly  grooved  from  side  to  side, 
and  lodges  the  pons  and  mo<lulla  (xce  Brain)  and  the  basilar  artery. 

On  each  side  of  the  hasi-occipital  the  posterior  surface  of  the 
petrous  bone  bounds  the  fn«sa.  and  lying  over  the  suture  Ixrtween 
them  is  the  groove  for  the  inferior  petrosal  venous  sinus  which  leads 
backward  and  outwanl  to  xhc  junuar  foramen  already  notice!  on  the 
norma  basalis.  AlHiut  tho  niiilillo  of  the  posterior  surface  of  the 
petrous  b<}ne  is  the  internul  auditory  meatus,  throuRh  which  pass 
the  facial  and  auditory  nerves,  the  pars  intcrmolia  \frvfs, 
Cramial)  and  the  auditory  artery.  Close  to  the  antcro-Utcal  (xirt 
of  the  foramen  magnum  is  the  inner  opening  of  the  anUrior  condylar 
foramen  which  is  sometimes  double  for  the  two  bundles  of  tlie 
■ypogioiaal  OKVCb  and  a  little  in  fnwt  of  aad  outside  thia  is  a  hi 
■poTlMnt' 


tcallad  the  luhutilum  jugnien,  which  1 


the  basi-  and  ex-ocdpital  bones.  The  hindmost  limit  of  the  | 
fossa  in  the  mid  line  is  marked  by  an  elevation  called  the  1 
occipital  protuberance,  and  at  this  [xnnt  the  ^tnxjves  for  the  superior 

l<in>;iiudiii.il  (5),  and  two  later.\l  sinu.-*s  (lii  join  *.o  form  the  tonular 
ilcrophtii  (see  Veins).  Running  from  the  inletnal  occipital  pro- 
tuberance toward  tae  foramen  ma^niim  in  the  mid  line  is  the 
internal  occipital  crest,  which  atl;uht-j<  the  falx  ccrct>clli  (see  Braik) 
and  on  each  side  of  this  is  the  cerebellar  foesa. 

From  the  inlcmal  occipitad  protuberance  the  two  wide  groo>'es 
for  the  lateral  venous  sinuses  (11)  run  nearly  horizontally  outward 
till  they  reach  the  posterior  inferior  angles  of  the  ijarictal  bones; 
here  they  turn  downward  with  an  S-shajxxl  curve,  grooving  the 
mastoid  portion  of  the  temporal  and  Uiter  on  tlie  exiK-i  ipital  hKines, 
until  they  reach  the  jugular  foramina.  To  the  edges  of  the  hori- 
zontal parts  of  these  grooves,  and  to  the  upper  edge  (A  the  petrous 
boncH  tne  tentorium  cerebelli  is  attached. 

The  Ski  li  in  Sagittal  Section.  If  the  skull  be  sawn  down  just 
to  the  rii;ht  of  the  mid  line  and  the  left  half  be  looked  at,  the  appear- 
ance will  lie  that  rfpioducod  in  fif;.  6.  The  se<iion  of  the  cratiijil 
Ixjnes  shows  that  they  are  formed  of  an  out.  r  and  inner  iahie  of  hard 
bone,  while  l>etwecn  the  two  is  a  lav  er  of  cancellous  tis<-->ue  called  the 
dipioe-  In  certain  i^ce*  the  diploe  is  iawsNlad  by  ingrowths  from 
the  air  passage  which  separate  the  two  tables  and  form  the  air 
sinuses  of  the  skull,  though  it  is  important  not  to  confuse  these  with 
the  intracrani.il  bl<«xl  or  venous  s.inu>*s.  In  the  section  under  con- 
sideration two  of  these  spaces,  the  frontal  (fs)  and  the  s^mcidal 
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ralli  already  nicntlnncd,  while  bdow  is  the  bony  septum  of  the  nose 
formed,  by  the  mei-elhmoid  plate  (MC),  theMHM«r  (V),  and  the  line  of 
junction  of  the  palatine  processes  of  the  two  maxillae  and  two  palate 
Iwnes.  The  re-entering  angle  between  the  mes-elhmoid  and  vomer 

is  filled  in  the  recent  state  by  the  septal  cartilaf^  (SC). 

Below  the  face  is  the  inner  surface  of  the  IkxIv  and  ramus  of  the 
mandihlf.  and  half-way  down  the  latter  i?  the  inferior  dental  foramen 
where  the  inferior  dental  bram  li  ol'  lln-  !i!th  nerve  accompanied  by 
its  artery  i^).is-^  into  the  WxU'tor  denial  canal  in  (he  substance  of 
the  bone  to  sui  j  Iv  the  li  '.u-i  m  th.  Just  in  front  ot  this  foramen  is 
a  little  tongue  of  bone  called  tiie  lingula  attaching  the  spheno-mandi- 
Mar  ifmi  mUrnat  iatmti  lupmait,  while  mnniiM;  dowmnid  and 
forward  from  this  (s  the  mylo-hyoid  vAge  with  1M  groow  of  di* 
same  name  just  below  it. 

If  the  cut  surfai  e  of  the  right  half  of  the  skull  be  looked  at, 
outer  w.all  of  the  n.-i^il  cavity  will  lie  seen  with  the  three  turbinated 
hones  eai'h  ovcrl'.ar.^ini;;  its  own  meatus,  l  iit  the  anatomy  of  this 
part  has  already  been  dealt  with  in  the  article  on  the  olfactory  system 

For  fuftlMr  details  see  any  staodard  anatomical  textbook — 
Qiiain,  Gray,  Cunningham,  Ae.  For  charm  of  atyk.  Tk»  Hwmm 
Skeleton  by  G.  M.  Humphry  (London.  i85S),altlnagh  somewhat  out 

of  date,  is  unsurpassed. 

Embrydoty. 

The  tutaekofd  (ace  SsBUtiON:  Axiat^  extends  forward  to  the 
ventiBl  aniCaca  of  the  middle  ecrebnl  VMicfc  (aee  Biuum)  or  aa  Imr 
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I  mUm  win  lie.  It  tt  partly 
die  meaeadiyilie  ju'tt  ir  is  completely  in  the  rest  of  the  axial 
•fidctea,  end  twt  Tnc^-nrhyme  extend*  doniaUy  on  each  nide  to 
wnp  round  the  ner%'e  cord,  which  is  here  the  brain.  In  this  way  the 
Imla  becomi-*  entloM-d  in  a  |irimiti\t-  iiifiiibranous  craiiiimi.  the 
inner  part  of  which  persists  in  its  primitive  condition  as  the  dura 
mater,  while  the  outer  part  may  chondrily,  chondrify  end  otirify,  or 
ossify  without  a  cartilage  stage.  That  part  of  the  cranium  which  is 
in  front  of  the  notochord  is  called  prechordai,  while  the  posterior 
part  into  which  the  notochord  extends  is  chordal.  On  each  side  of 
the  notochord  chondrilicatton  takes  [ilace  am!  a  tiasirranial  plate  of 
r-irtilaRO  is  formed  which  x^n  meets  its  feilow  of  the  iipiio^ite  sifle, 
and  forms  the  llixir  of  the  «kiill  a'^  far  forward  as  (lie  dor^iitti  sfll.ie, 
and  as  far  back  a--,  :he  extern.ii  ..uripu.il  [  rMnjberanrc.  L;iterally  it 
comes  in  contact  with  the  tneitctichynie  »urix>unding  the  internal  ear, 
<*idi  !■  ■IwdwJiityif  tP  toon  theowiileghMiw  eerfalit  eeleelt, 
■ad  tlie  tm  tftnOMm  mm  togeiber  to  ranii  a  oimanaaiie  Boor  for 
the  beck  of  the  fkuli.  A.  Fmiep  has  shown  that  in  the  hinder 
occipital  ngma  of  the  calf  there  are  evidences  of  four  vertebrae 
having  been  incorporated  with  the  basicranial  plate,  that  \»  to  say 
that  the  olatc  and  its  coalesced  vcrtehrao  reproi  nt  h\  e  mcsoflcrniic 
somite)  ("  Zur  Entwickclungsgcschichtc  dcr  WirbelsSule,  insbeison- 
dere  des  Atlas  und  Epistrouheus  tind  dcr  Ocdpitalregion,"  Afthm 
fir  A  not.  u.  Pkys.,  Anat.  Abth.,  I8U6).  It  has  more  recently  been 
shown  by  Levi  that  the  same  thing  is  true  for  man.  K.  (iesenbaucr 
has  pointed  out  that  the  priimtive  membranous  skull  shuw»,  in  the 
chordal  region,  signs  of  metameric  segmentation  in  the  way  in  which 
the  cranial  ncrs'es  picrrc  the  dur.^  mater  one  behind  ihe  oil  er. 
Thi<e  M-gments,  however,  hail  li>-.t  their  di^tin(•tness  even  l>etorc  the 
t  in;  iLiin nn  milium  ha<i  lieeome  developed,  so  that  there  i^  no  real 
segmental  value  in  the  elementf  of  this,  still  less  in  those  of  the  bony 
olnU.  Tbe  gilacc  in  which  MBuiewial  ulamiiaH  caa  be  dis- 
tiagiiiilied  If  fa  the  occipital  region,  wnidi  bin  ilriiuluic  traniitional 
betweiui  Che  bead  and  vertebral  colunia.  The  notochord,  it  has 
beea  shown,  ends  just  behind  the  place  where  the  stomodacum 
poaches  un  throuRh  the  cranial  Kisc  to  form  the  anterior  part  of  the 
pi!:iitar>'  iKxly  (mi;  IIrais').  Wliere  it  ends  two  i  litM  d  I  .irs  of 
canilaRC  arc  formed,  which  run  forward  till  theymei-t  the  olfactory 
Capsule*,  which  arc  alw  now  chondrifying.  These  bars  arc  the 
^echordai  cariilapes  or  trabecular  cranii  and  enclose  betwwn  them  the 
en*i4hpkaryngriu  canal  by  which  the  pituitary  hody  ascends,  but 
later  on,  as  they  grow,  thev-  join  figether  and  cut  oft  the  pituitary 
bofly  from  the  pharynx.  Hv  tluir  growth  outward  they  (orm  the 
floor  of  the  prechnrilal  i>ar!  of  the  tlioiuiro-cranium,  ^  that  from 
them  is  dcvrlniied  iha'  [urt  of  the  rartilaRinous  skull  which  will 
later  on  l>e  yxr'.  i  f  the  lia'-iiiilieiioid.  the  rtrosphcnoid,  orhito- 
•phenoid  and  .ilLiphcnoid  rc](ions.  It  has  hitnerCo  been  assumed 
that  this  process  hcM  good  for  man,  but  recent  research  shews  dwt 
anterior  part  of  tne  base  of  the  skull  dtondrifies  in  tiie  same 
way  that  ice  appears  on  a  pond  and  that  the  tnibcculac  are  at  no 
time  definite  structures.  Chondrification  of  the  nasal  capsule*  is 
later  than  that  of  the  parts  of  the  skull  behind,  so  that  there  is  a 
steady  progress  in  the  process  from  the  im  i  ipit.il  to  the  etlutn  i  l  .l 
region.  There  U  a  median  centre  ol  chondrihcation,  the  mesetkmoui 
eartiiate,  which  projects  do«-n  into  tbe  froaio-aaaal  nrocsss  (see 
OLFACToav  System),  and  two  lateral  edeOimoii  eoriilates  which 
eventually  join  with  the  mcsethmoid  to  form  the  cartilaginous 
cthmaid. 

The  cartilaginous  base  of  the  cranium  is  now  formed,  but  the 
vault  is  mcmDranous.  While  the  base  has  been  ilcveloping  the 
two  anterior  visceral  arches  have  l>er  n  also  forming  and  have  gained 
an  attachment  to  the  cranium,  but  the  formation  and  fate  oi  these 
is  rerorded  in  tbe  article  Skeleton  ( Viutral).  About  the  sixth  week 
of  iimal  Hfo  (jSiilkBliiai  hrgins  at  different  points  in  the  membranous 
VMilt  of  the  skull.  In  this  way  the  frontal,  parietal,  supra-occipital, 

and  a  little  later  the 
squamous  part  of  the 
temporal  bones  are 
formed.  About  the 
eighth  week,  too,  the 
bchcymal,  nasal  and 
¥Oir  appear  in  tbe 
nembrane  lying 
su|ierfcial  to  dif- 
ferent parts  of  the 
olfactory  capsule.  All 
these  arc  dermal 
bones,  comparable  to 
the  deeper  parts  of 
tlia  scales  oT  fishes, 
and  de\'eloped  in  the 
mesenrhyme  lying 
deej)  to  mil  ill  con- 
tact with  the  ecto- 
derm. It  i?  therefore 
neeessary  to  think  of  the  primitive  skull  as  a  three-layered  structure, 
the  deepest  layer  perristing  as  the  don  inatcr,  ahkUe  forming 
the  choadro<fanium,  whidi  oorfBis  to  farm  the  buc^  aad  a  super- 
ficial laMC  dose  to.the  ildn  or  miiooat  mcnhnaa  (actodctaa),  fnm 
the  boaes  of  the  vault  and  supetBcIal  paita  of  dw  oUactOfy 
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Fic.  T-— OHificationof  SfilienoU.-^,  n»- 
■phanoid;  b,  Offalto-ephenofalB;  c,  AU- 
■pbcBoids:  d.  Internal  ptetygoid  plates;  «, 

BaSMphcnuid. 


capsules  are  derived.  At  the  four 
is  checked  for  jWMne  thna  to  forn 
the  most  important,  and  at 

in  the  sutures,  accessoty 

centres  of  ossilii  .iiii.ii  may 
occur  to  form  Wermian 
bones. 

1  Along  the  middle  line  of 
the  base  of  the  skull  the 
s.-ime  progress  of  osMfica* 
tion  from  lx--hind  forward 
is  M-t  11  that  wa'i  noticed  in  •' 
the  pr'.Te-^s  of  rhondritir.v 
tion.  Hil.iteral  eentres  for 
the  basioccipital  appear 
aboBt  the  sixth  week,  for 
the  basispbenoid  in  the 
eighth,  and  for  the  pre- 
sphenoid  in  the  tenth, 
while  the  lateral  mat*  of 
the  ethmoid  does  not  ossify 
till  the  fifth  month  and 
the  me«ethmoid  not  until 
the  first  year  of  extra- 
uterine life.  In  the  lateral 
part  of  the  base  the  ex- 
iK  i  ipitaU  and  alisulienoids 
lH-i;in  to  ossify  about  the 
eiaiuh  v.<\k  and  the  i>ru- 
sphun  ji  U  .ibuut  the  tenth. 
In  connexion  with  the 
alisphenoid  there  is  a 
small  cxtia  centre  of 
morphological  interest 
only,  which  forms  a  little 
tongue-shaped  procevs 
called  the  lingula,  pro-  f> 
jet  ting  bark  into  the 
middle  lacerated  foramen 
and  apparently  corre- 
sponding to  the  $pkmttk  /• 
bone  of  lower  vertebrates,  it 
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Arthur  TlioaiMn,  in  Cuiuiingham't 
Anatomy. 

Fill.  8.— Ossification  or  OccipiMl 
a.   Basilar  centre. 
t>,  Exociipiial. 
f,    Ossicle  of  Kerkrii  j.;. 
d.  Supra -occipital  (from  cartilaf^). 
Fissure  boCwim  mpoHicGipital  aad 

interpatietal. 
Inteipafictal  (from  membrane). 
Fissure  between  interparietals. 
Tlie  auditory  or  prriotU  eaftsuU,  like  the  olfactory,  is  jat*  in 
ossifying;  it  has  four  centres  (pro-otic,  epiotic,  opMhotie  and 
pterolii )  which  do  not  come  until  the  fifth  inoiith. 

Nunc  |xins  of  the  chondro-craniuni  do  iiut  os?ifv  .it  all;  this  is 
the  ci.-«  in  the  anterior  part  of  the  niesellinioid,  which  remains  as 
tbe  septal  caitilage  of  the  nose,  while,  as  has  been  already  pointed 
out,  a  bufler  of  cartilage  pcr&isu  between  the  faaaioocipital  and  basi- 
spbenoid until  tbe  twentieth  year  of  life. 
Fnim  wh.it  has  been  said  it  is  evident,  aad  It  will  be  stUl  mora 

es  ident  if  the  article  Skkleton 
'A'aceral)  lie  liHike<l  al,  that 
K>mc  of  the  bones  of  the  adult 
skull  are  compounded  of 
various  contributions  from  the 
different  elements  which  main 
up  the  adult  cranium.  ThesOt 
ret  ajiitulatcd.  arc  ( i )  the  dura 
nia;<r  or  eiiiiM  raiiiura,  which 
in  man  di:<.-s  not  ossify  except 
perh.ios  in  the  crista  galli.  (2) 
rile  ctiundro-cranium  or  meno- 
cranium.  (3)  The  superficial 
part  of  the  mesenchynie  (ecto- 
cranium)  from  which  dermal 
bones  are  formed.  (4)  The 
olfat:tor>'  and  auditory  !Cnse 
capsules.  >  Tljc  visceral 
arches.  (6)  ^>ome  iused  verte- 
brae posteriorly. 

The  oodpital  bone,  for  ex- 
ample^ has  the  basiocripital, 
cxoodpita]  and  has^il  t>art  of 
the     supra-occipital  derived 
from     the  cluMiiifo-rranium 
and  fused  vertebrae,  while  the  ^' 
vault    part    of    the    supra-  ' 
occipital    has    four    dermal  ^' 
centres  of  ossificatioo  oorre-  •'• 
spondin^  to  the  interparietal 
and  preinterparietal  bones  of 
lower  tnammals  (sec  fig.  4).  In 
the  accompanying  figure  Ihe 


Tat- 


b  a 

Arthur  Ttio^suo.  ia  CuiinbucbAm's 
Btk  t/  Amkmy. 

Fir.,  o.— The  Outer  Surface  of  the 
Right  Tem|ioral  Bone  at  With, 
a.   Tympanic  ring. 
Inner  wall  of  I, 
Fenestra  rotunda.' 
Foramen  ovale. 
Mastoid. 
Mastoid  process. 
Masto-MHiamosal  suture,  with 
foramen  for  transmission  of 
vessels. 

Squamo- zygomatic. 


b. 


latter  centres  have  fused  with  the  interparietal,  but  an  indica> 
tion  of  their  line  of  junction  is  liccn  on  each  side  of  |.  Tl» 
bone  of  Kerkring  (c)  la  an  abnonaality»  the  maaning  of  wUA 
is  not  understood. 
The  tempoial  ia  aiai>  n  vmy  conpoala  bom;  in  it  tha  patro- 
    tha  nnditMy  ■ense  caiMilas  «ha  tabukr 
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SKULL 


external  auditory  meatus  U  formed  by  the  outjjrowlh  of  the  tym- 
panic ring  {dg.  9.  a)  which  in  probably  part  of  the  Unt  visceral 
arch  (gee  Skeleton,  Viscfrai);  the  aquamoxygomatic  part  is  a 
deniul  bone,  while  the  styloid  process  is  a  part  of  the  second  visceral 
■fcii. 

The  imntoid  prooMi  It  not  prawnt  at  birth,  but  appears  about  the 
■econd  year  and  becomes  pneumatic  about  puberty.  From  what 
has  Ixx-n  iccn  of  tho  skull  tjoncs  in  the  above  ntn  e-.-.ti ily  iDiui  n- 
trateil  and  abriii(je<J  account,  it  in  obvious  that  they  do  not  corre- 
spond to  the  traces  of  segmentation  as  indicated  by  the  cranial 
nerves,  and  for  this  and  other  reasons  the  "  vertebrate  theory  ol  the 
■kull  "  is  no  longer  believed  in. 

For  further  details  and  references  see  Quain's  Anatomy  (London, 
f9M};  Cunnimham'a  Anatomii  (Ediabwsh.  1906);  Tkt  fitrtiop- 
mm  iidm  Ahum  Boif,  J.  P.  McMuniek  OaMoa,  1906). 

CampanHot  Anatomy. 

In  this  section  only  those  parts  of  the  skull  which  form  the  covering 
for  the  brain  and  the  capsules  for  the  olfactory  and  auditory  apparatus 
ftttt  considered.  'Vhoae  parts  of  the  (ace  and  jaws  which  are  developed 
in  oonnesion  with  the  viaotral  asdae  are  dealt  with  in  the  article 
Skblbton  (Kijccro/).  la  flift  Acnaia  (AmphioKUs)  the  enlarged 
anterior  end  of  the  nerve  cord  is  roeiely  aurnmndcd  Iqr  fitwmw  tissue 
continuous  with  the  sheath  of  the  rest  of  the  uem  cold;  llwre  U 
therefore,  in  a  sense,  no  true  cranium. 

In  ilii-  C' yrliwtomata  (h.i>;s  and  lamprey?)  a  cartilaginous  cranium 
is  dcMj'i.i^KMi,  the  untenorpart  of  which  forms  an  unpaired  olfactory 
capsiiic  c:>nno<  ted  with  tM  Nit  of  the  cimefat  bv  ibeoiie  tinue 
only-  In  <>>(^  !I'-<t.  j^^t  in frootoftlMaalaiareiiif  01  dw Mtadiard, 
an  aperture,  the  basi-eranuU Joulanette,  remains  nnchoadrified  for 
the  passage  of  the  pituitary  diverticuiuffl  into  the  skull. 

In  the  Elasmooranchii  (sharks  and  rays)  and  Holocephali 
(Chimaera)  among  the  fishes  the  skull  is  still  a  complete  cartilagmous 
box,  though  calcification  of  the  cartilage  often  takes  place.  Taking 
the  akutl  of  the  docfiah  as  a  type,  two  lam  olfactory  capsules  are 
•een  In  front,  and  behind  these  the  cranial  badn4M»  is  narrowed, 
being  eaoavand  at  its  lidea  for  the  jreat  oililta.  More  pooteriorly 
the  auditory  capeidea  widen  the  •kull,  and  on  the  posterior  (caudal) 
aspect  the  foramen  magnum  is  seen  with  an  occipital  condyle  on 
each  side  of  it  (or  the  first  vertebra  to  articulaiu  with.  On  the 
upper  (dorsal)  surface  of  the  skull  are  two  apertures  in  the  middle 
Kne;  the  more  anterior  of  these  is  sometimes  called  the  anterior 
foutontUt,  though  it  has  nothing  to  do  with  the  bregma,  described 
in  man's  skull,  but  forms  a  rudimentary  ntedian  orbit  for  the 
pineal  eye  (see  Brain).  The  posterior  fontandle  is  a  depitai^n 
which  leads  iato  two  lateral  tubes,  each  of  wUdi  hmms  into 
the  auditory  oqiMile  and  it  Iowiib  aa  an  afwiiKmi  miUbuii 
(see  Ear). 

In  the  cartilaginous  ganoid  fiiliea  (•luii|Mtt)i  triiicii,  Vkt  the 
elasmobranchs,  are  of  great  antiquity,  tM  cnondnxranium  b 
pntfo  OMiiied^  so  that  ali-  and  orbito-sphenoids  are  found;  in 
addition  to  thb  a  iarie  number  of  dermal  bones  have  made  their 

appearance,  such  a*  nasals,  fnintals,  parieUits,  supra  and  pvsl  Urn- 
porals,  while  in  the  roof  ^^\  the  iinjiilh  and  phar>'nx  a  long  membrane 
bone,  the  paraspkntoid,  is  formed,  and  lies  ventral  to  and  strengthens 
the  cartilagiiKNia  base  of  the  skull.  It  will  be  noticed  that  th<  sr 
fish  are  important  morphological  landmarks,  because  in  them  the 
almost  unchanged  chondro-cranium  coexists  with  a  dermal  ecto- 
cranium. 

In  the  bony  ganoids  such  as  the  "bow  fin  "  (.Amin)  the  dermal 
bones  are  still  more  numerous  and,  among  others,  ?']ii;im  >-a's,  pro- 
otics  and  exoccipitaU  appear.  These  fish  are  also  remarkable  for  a 
fusion  of  the  anterior  part  of  tlie  vertebral  column  with  the  occipital 
region  of  the  skull,  an  arrangement  recalling  Froriep's  observations 
on  the  *V.\M  of  the  calf  embryo  mentioned  in  the  section  on  em- 
bry'ology. 

In  the  bony  fishes  (Telcostei)  the  membrane  or  dermal  bones  arc 
still  iTiotp  numerous,  and  many  of  them  are  unrepresented  in  the 
mammalian  skull,  while  others,  which  are  there  quite  rudimentary, 
are  very  large.  The  chondro-cranium  tends  to  disappear  in  the 
x-ault,  but  the  base  is  fully  ossified.  Among  other  cartilage  bones 
the  five  ossifications  of  the  auditory  capnule  are  seen,  the  pro-,  epi-, 
opisth-,  ptcr-  and  sphen-otics,  all  of  which  arc  found  as  centres  of 
msification  in  man.  In  tlie  ood,  for  example,  the  aphenotic,  which 
k  represented  in  maabjrtlie  little  Bngolaapheaoidaliii  la  lifSEr than 
the  alisphenoid.  _ 

In  the  Dipnoi  (mud-fish)  the  chondro-cranium  il  Vtljr  slightly 
OMified,  only  exoccipitaU  lieing  found,  but  there  is  the  same  coales- 
cence with  anterior  %ertcbrae  which  was  noticed  in  the  ganoids. 
Dermal  bnncs  are  plentiful. 

In  the  Amphibia  the  chondro-cranium  persi-its  and  is  only  ossified 
in  front  liy  the  girdle  bone  or  sphenethmoid,  and  behind  by  the  pro- 
Otics  and  cxoccipitals.  the  latter  of  which  lx».ir  the  two  cijn<lyles. 
The  anterior  fontanelle  is  well  rn.irked  in  the  ( luindnvrranium,  but 
is  completely  overlaid  and  conceale<l  by  the  dermal  fronto-piiriet.\ls. 
The  membrane  bones  though  large  arc  much  less  numerousi  than  in 
tlie  bony  fishes. 

In  the  iteptifia  the  akuU  variea  immenecly  in  the  different  otden, 
bnt  nwaMae  bnadly,  tiw  dMadio^naiiMa  ie  lew  diitiact  thaa  in 


the  Amphibia,  exrcpt  in  the  ethmoidal  region.  In  the  base  of  the 
sivull  the  basioccipiial  ami  txinisphcnoid  are  tending  to  replace  the 
membranous  parasphcnoid ,  and  instead  of  two  imk<  i|i;ial  condyles 
only  one  in  the  mid  line  is  present,  though  this  in  many  forms  («.g. 
Chclonia)  consists  of  three  parts,  a  median  boneon  tha  BBiioccipilal 
and  two  lateral  on  the  exoocipitals.  The  paiteal  fonoieB  b  uiaally 
definitely  marked  in  the  dermal  part  of  the  skull  and  f«nia a  median 
oi;bit  for  the  pine.il  oye;  this  is  especiiilly  the  case  in  the  Lacertilia 
(.lizards).  Kxrept  in  On:  Ophidiii  (snakes)  and  Amphi«bacnidae 
(wrjrin-like  H/jrds)  tS'.L-rc  i';  .1  fibro-cartilatfin<ni>  ^^jiturn  between 
the  orbits  so  tliat  the  crania)  cavity  does  not  reach  lorwiard  to  the 
ethmoidal  region,  llie  pnK  cpi-  aad  trHh-irtip  hoMi  aia  all 
developed,  but  the  eniotic  usually  rmea  wita  the  eapiaFOCclpllal  and 
the  opisthotic  with  the  cxoccipital. 

In  the  Crocodilia  the  first  attempt  at  pneumaticity  is  seen  in  the 
basisphcnoid.  whii  h  i<  tnivcrsc^l  by  a  complicated  Kystem  of  Eus- 
lachiitn  pa-ivi:,;L";  Iculing  evcntii-iHy  to  tlie  (\  ni[)anum.  In  the  class 
Avcs  the  general  scheme  of  the  reptilian  skull  is  maintained,  though 
the  bones  fuse  together  vaiy  «at^,  time  oldifiiting  the  autuiet 
between  them.  Amoat  all  of  them  have  air  la  didr  Intoior,  and 
so  arc  said  to  be  pneumatic. 

The  single  occipit.-*]  condyle,  if  looked  at  ni  a  young  specimen,  is 
seen  to  consist  of  a  basioccipital  and  two  exoccipitaf  elements, 
though  these  arc  indi6tingui-.h,itjle  in  tlie  adult.  The  parasphcnoid 
is  represented  by  a  broad  plate  which  is  called  the  ba&itempoial. 
The  pro-,  epi-  and  opisth^tic  bones  fuw  tegetber  te  fona  the 
auditoo'  capsule. 

In  the  Mammalia  the  calvaria  varies  considerably  in  the  dMfeiWit 
orders,  the  <  li.ir.acteristic  features  being  best  marked  in  adidt  miln 
Usually  the  ditTerent  Imncs  are  interlocked  by  aututa,  aa  la  ama« 

until  adult  life,  but  in  <::.i'  >  niier-.  i,-.^.  NionatnnHtiai Edentataand 

Camivora)  they  fu.se  li-n;clher  quite  early. 

In  the  basicranium  the  cartilage  bones  presphenoid,  Innfiplmnold, 
and  basioccipital,  are  so  well  developed  that  the  parasphoold  has 
disappeared.  In  the  basisphcnoid  01  the  rabbit  the  cranio-pharyn- 
geal  canal  (see  section  on  embryology)  persists  as  a  foramen  at  the 
bottom  of  the  pituitary  fos<ia.  in  the  tower  orders  the  face  lies  well 
in  front  of  the  brain  rase,  as  it  does  in  reptiles  and  amphibians,  but 
as  the  i'rinialcs  are  reached  the  increasing  size  of  the  calvaria  cause* 
it  to  overlie  the  face.  Many  of  the  bonai  an  oaanaatic,  the  praotM 
reaching  its  maximum  in  the  elephant  and  the  adult  male  gorilla. 
The  periotic  capsule  blends  with  the  squamosal  and  tj'mp.inic  to 
form  the  petrous  bone,  though  it  is  nrartirally  only  in  man  tli.ii  ilie 
second  \-isccr.il  arch  ossifies  on  to  tnis  as  a  styloid  process.  There 
are  iisinlly  1 -.i  i  o<-ripii,il  ci.iniKles  which  ha\'e  basi- and  cxocri|iital 
elements,  though  there  arc  many  mammals  in  which  there  is  one 
large  cieeoentic  oondyte  ssmnmdiaf  tha  aatcfior  lalf  af  the  focamaa 
masnuni.  ...... 

Ossification  of  the  processes  of  the  dura  mater  occurs  in  the 
tentorium  ccrebelli  of  the  camivora  and  in  the  falx  cerebri  of  tlie 
ornithorhynchiis  and  porpoise.  The  orl>its  arc  in  most  mammals 
continuous  with  the  temtx>ral  foss.ic.  Sometimes,  .is  in  ni.iny  of 
the  ungulates  and  in  the  lemurs,  they  are  outlined  by  a  bony  ring« 
but  it  M  not  uatil  tha  hi^ir  PliaiMa  are  reached  that  the  twa 
cavities  art  shut  off  and  even  then  a  vestige  of  their  original  con- 
tinuity remains  in  the  spheno-maxillary  fissure. 

For  further  det.iils  see  W.  H.  Flower,  Otleolojy  of  the  Mammalia 
(Undon,  iHxy :  S.  H.  Reynolds,  The  VtrUbraU SMdelon  (Cambridge, 
1897);  R.  Wiedcrsheim:  C  GtMHliaUI.  VmAick.  Anal.  Oer 
WtrbtUkiere  (Leipag.  i9o«).  (f.  G.  P.) 

CSANIAL  StntCEKY 

Surgery  of  the  Sktdl. — Fracture*  of  the  vault  of  the  skull  may 
occur  without  'he  bone  being  driven  in  to  t-omi)rcs.s  the  brain, 
and  in  such  cases  their  existence  may  he  revealed  onJy  after 
death.  But  if  there  is  also  a  severe  scalp  woutjd  the  line  of 
fracture  may  be  traced  in  the  bare  bone  as  a  thin  red  crack. 
"  Think  lightly,"  said  the  old  ph>'sidan,  "  of  no  injury  to  the 
head."  The  patient  with  a  suspected  fracture  of  the  skull  is 
put  to  bed  in  a  dark,  quiet  room,  and  be  is  watched.  Il  may 
be  that  the  czack  hsa  eitendert  across  a  bony  giaove  la  which 
aa  aiteqp  ii  immiiig,  aad,  tke  aitciy  bdag  torn,  liaenoRliata 
migr  take  place  within  tho  Ani  ^■mA  t^ayf^f^^nm^fmjfntAm 
of  the  bnin  may  supervene.  E:q>MimeBts  upoa  the  lower 
animals  have  taught  the  ;iirge<~it^  how  to  reHQfabg  the  exact 
spot  at  which  the  coniprtssioi;  is  situated.  One  set  of  njusdt* 
after  another  being  thrown  out  of  work  in  regular  order,  he  knows 
exactly  where  the  bleeding  is  going  on,  so,  having  made  a  hole 
in  the  skull  by  trn>hfnlng,  he  ttima  cot  the  clot  and  secuiea  the 

leaking  vessel. 

Compression  of  the  brain  may  be  the  direct  and  immediate 
result  of  a  hcad-iqiuiy,  a  piece  of  the  vault  of  the  skull  bcbtf 
driven  b,  and  a  local  or  a  fBnend  paiallyab  of  otnclea  bdng  at 
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once  obaervcd.  In  addition  to  the  muscular  putlysis,  whkh 
nuqr  CBlUe  the  surgeon  to  localize  the  ipot  at  wlikh  tbete  is 
imiiit  ttpon  the  bnin,  then  is  the  gnve  tyaplam  of  coma 
or  insauibiSty.  And,  ai  in  daap  Am,  time  it  often  loud 
manng,  due  to  the  vOmttoii  of  the  penuyied  loftifelite.  The 
heart  being  loaded  with  imperfectly  aented  Mood,  the  face  Is 
dusky  or  livid,  and  the  pulse  is  slow  ami  full.  No  notice  is  taken 
by  the  man  of  a  loud  shout  into  his  car,  and  on  the  sur^cun 
raising  his  eyelids  the  pupils  are  found  dilated  and  fixed,  which 
signifies  that  the  reflex  to  light  is  lost — a  vcr>'  grave  sign. 
There  may  be  complete  paralysis  of  one  side  or  of  lx)th  sides  of 
the  body.  Not  only  may  the  pressure  of  a  blood-dot,  an  abscess, 
t  foreign  body  (such  as  a  bullet)  or  a  depicsaed  piece  of  the  skuU- 
viil  give  rise  to  co«m,  bat  ao  my  •  sypUlfti^  a  iwaHgnaBt 
or  an  imioceiit  tnnour,  and  hi  cases  bi  whtdi  the  adnrfwHtiation 
of  iodide  of  potassium  fafls  to  afford  relief,  the  operation  of 
trephining  may  perhaps  be  resorted  to,  as  giving  the  only  chance 
of  recover)'.  As  rcganU  treatment — short  of  trephining — it 
may  be  advi?;ablc  to  relieve  the  heart  by  bleeding.  Inasmuch 
as  the  rcfli.  s:  actions  arc  in  abeyance,  it  will  be  necessar)'  to  have 
the  bladder  regularly  emptied.  The  man  shouhl  be  placed 
on  his  side  in  bed,  so  that  his  tongue  may  not  fall  back  and 
choke  him,  and  if  it  is  thought  inadvisable  to  bleed  him,  a  full 
dose  of  calomel  should  be  adjninistercd. 

Fov  the  opcnUion  of  ti^phiniog,  the  head  is  shaved  and  the 
lUa  lendend  aseptic,  a  lai|e  hone-dioe  flap  is  then  tuned 
dewnandtheskulllaidb«re.  WithaafautruinentoathepriDcipb 
of  a  centre-bit,  a  disk  of  bone  of  the  size  of  a  florin,  a  crown  or 
a  napkin-ring  ur  i  vi  n  l.irgcr — i.<  t!u-ii  taken  out  of  the  skull 
wall,  and  the  dura  niatL-r  is  o[Kne(l  uji  if  the  cau.s<,Mjt  the  cort-.pres- 
tion  is  beneath  it;  otherwise,  on  the  disk  of  bone  being  removed, 
the  particular  condition  is  dealt  with  without  opening  the  dura 
nater.  When  the  clot  or  the  tumour,  or  whatever  it  is,  has  been 
removed,  the  disk  of  bone  which,  during  the  operation,  has  been 
kept  in  a  warm  liquid,  is  cut  up  into  pieces  which  are  put  hu3t 
into  the  opening  and  the  skull  flap  is  brought  up  into  its  pnper 
potitioo* 

Fractures  <rf  the  base  of  the  skull  are  always  serious,  in  that 
they  may  run  across  important  nerves  and  large  blood-vesaeb; 

ps5>inc  through  the  roof  of  the  nose,  or  tlie  e.ir.  i!iey  may  be 
roni[KH;n(l  th.\l  is  to  say,  they  may  communicate  with  air- 
cavities  from  which  pathogenic  germs  may  readily  enter  the 
injured  tissues.  Thus,  the  dangers  of  sepsis  are  ad<le<l  to  those  of 
concussion  or  compression  of  the  brain.  Fractures  of  the  base  of 
the  skull  are  of  ten  associated  with  bleeding  from  the  nose,  mouth 
or  ear,  or  with  extravasatiea  of  blood  over  the  eyeball.  Facial 
paralysis  is  the  result  of  the  line  of  fracture  passiqg  acKMS  the 
bwqr  dtmmd  hi  whidi  the  seventh  «r  fodal  nerve  is  immfaif  . 
When  the  fmctnie  paaanauBthetenqwial  bone  and  the  middle 
ear,  and  niptnics  the  membrane  of  the  tympanum,  not  only 
blood  may  escape  from  the  ear.  but  an  apparently  unlimited 
amount  of  cerebro  spinal  fluid.  In  all  cases  the  ear  should  be 
made  surgically  clean,  and  watch  and  guard  kept  against  the 
entrance  of  septic  micro-organisms.  When  the  fracture  extends 
through  the  anterior  part  of  the  base  of  the  skull  this  same 
dear  fluid  may  escape  from  the  nose.  In  both  cases  its  appearance 
iaipliea  that  the  duni  nater  haa  been  hceiated  and  the  aub-dmil 

Conoiiisiui  of  tlie  biabi  Cstunning)  nay  result  from  a  bhnr 
open  the  head  or  bom  a  fall  from  a  he^pit.  The  symptoms 
amy  be  theae  of  a  mere  giddiness,  and  a  fediog  of  stupidity, 
which  may  quickly  pass  off,  or  they  may  be  those  of  severe  shock 
(see  Shock).  The  person  may  die  from  the  concussion,  or  he  may 
slowly  or  quickly  recover.  The  insensibility  may  be  for  a  time 
complete.  The  pul.sc  may  be  small,  quick  and  imperceptible,  and, 
DO  blood  being  pumped  up  by  the  enfeebled  heart,  the  face  will 
be  pole  and  the  surface  of  the  body  cold.  The  respiratory  move- 
ncots  are  likely  to  be  sighing  and  shallow,  or  scarcely  perceptible. 
As  a  rule,  the  pupils  react  to  light,  contracting  aa  the  lids  an 
nind.  This  shows  that  the  Ught-refiezb  not  hat,  and  b  a  food 
enea.  One  of  the  fint  signa  of  fctuming  conseiousaeiB  is  that 
the  person  vomits,  and  aftw  this  he  gradually  conca  looBd. 


As  a  result  of  the  injury,  however,  he  may  remain  irritable,  and 
liable  to  severe  headacha  or  to  lapses  of  memory. 

Surgery  ojtkt  Bnin.'—KbKKm  of  the  bnhi  is  noatlikeljr  to  be 
the  result  of  eitewlon  hiwafda  of  aeptie  hrifaunnatloB  fawn 

the  middle  car,  or  of  a  fracture  of  the  skull  which  posses  across  the 
aural,  nasal  or  pharyngeal  air-space,  giving  the  opportunity  for 
the  entrance  of  the  germs  of  suppuration.  .\s  the  collection  of 
pus  forms,  persistent  headache  is  complained  of  toKcther  with, 
perhaps,  localized  pain  or  tenderness.  .•\  constant  feature  of 
intra-cranial  pressure,  whether  the  result  of  tumour  or  of  abscess, 
is  the  presence  of  headache  and  of  vomiting.  Later  the  patient 
becomes  drowsy.  On  looking  into  the  back  of  the  eyeball  by  the 
ophthalmoscope,  it  is  noticed  that  the  optic  nerve  is  congested 
(" choked"),  the  result  of  the  iaoessed  iatra<taaial  pnaauit. 
The  pulse  beoomes  strangely  ahnr,  and  is  apt  to  drop  a  beat 
now  and  then.  The  temperature  is  Mgh.  The  patient  may  have 
attacks  of  giddiness,  and  he  is  subject  to  fits  of  an  epileptic 
nature;  griiwirig  steadily  worse,  he  may  lie  found  paraK>,e!l  on 
one  side,  or  on  ix)th  sides,  and,  becoming  insensible,  may  pass 
away  in  the  deep  sleep  known  as  coma. 

The  symptoms  of  tumour  of  the  brain  arc  much  like  those  of 
abscess,  though  they  come  on  more  slowly  and  steadily;  and 
inasmuch  as  tile  diacsse  is  not  septic,  the  temperature  may  be 
undisturbed,  or  but  Btflefaiaed  above  normal.  In  the  case  of  the 
abscess  or  the  tumour  befaig  on  the  left  side  of  the  brain,  and 
involving  the  speech  centre  (Broca^  convolutiao),  the  patient 
becomes  aphasic. 

Tumours  of  the  brain  arc  likely  to  be  sarcomatous(see  Cancei), 
but  they  may  occur  .as  the  result  of  tuberculotis  or  syphilitic 
deposit,  or  of  infection  by  the  ova  of  the  dog's  taf>e-wonn — 
hydatid  c>'st. 

In  cases  of  stispectcd  cerebral  tumours  in  which  there  is  even 
a  bare  possibility  of  the  patient  having  been  the  subject  of 
syphilis,  iodide  of  potaisteun  is  prescribed  in  large  doses.  Indeed, 
whikt  waiting  tbia  devdopnent  of  further  symptoms  in  any 
obscure  caae^  it  ia  vaual  to  tiy  the  eflect  of  this  drag,  the  good 
inflnowe  of  which  is  by  no  neana  confined  to  caaea  of  sy^lUa. 
If  in  qMte  of  the  administration  of  the  iodide  the  symptoma 
are  increasing,  the  question  of  opening  the  skull  and  exploring  the 
region  may  arise.  Before  the  i.lays  of  anaesthetics  and  of  anti- 
septics such  a  procedure  could  scarcely  have  been  considered, 
but  now  the  or>eration  i  SH  bii  HHih  il ail  H  HI  snllalihi  I  asi a  nilli  a 
good  hope  of  success. 

If  the  case  be  one  of  abscess  secondary  to  disease  of  the  middle 
car,  the  skull  will  probably  be  opened  in  the  continuation  of  the 
operation  by  which  the  septic  disease  in  the  temporal  bone  was 
cleared  away,  the  aperture  having  been  enlarged  by  tlie  use  of  the 
ttcphbe^  gouge  or  ddsd.  The  aide  of  the  head  ia  rinmd  and 
rendned  aatqptlc  before  the  operation  is  begun,  and  when  the 
dura  mater  has  been  incised  search  is  m.ade  for  pus  by  the  tise 
of  a  grooved  director.  Pus  having  been  found,  the  cavity  is 
treated  by  gentle  irrigation  and  drainage.  When  the  operation  is 
undertaken  for  a  cerebral  tumour  the  w  hole  of  the  head  is  shaved 
and  the  skin  duly  prepared,  so  that  the  operation  may  be  carried 
out  with  the  least  possible  risk  of  the  occurrence  of  sepsis.  A 
large  horse-shoe  incision  having  been  made,  the  flap  of  skin  and 
muscle  is  turned  down,  and  a  disk  of  the  skidl-wall,  about  2  in. 
in  dhuneter,  is  rcaoved  by  a  trephine,  worked  by  decttidiy  or  by 
the  hand.  The  thid  covering  of  the  Inain,  the  dim  mater,  i» 
thus  exposed,  and  if  the  presence  of  a  tumour  (or  an  abscess) 
has  caused  an  excess  of  intra-cranial  pressure,  the  membrane 
will  bulge  into  the  opening.  The  dura  m.'.trr  is  then  indscd  and 
turned  down,  and  if  the  tumour  is  upon  the  cortex  of  the  brain, 
and  not  too  extensive,  it  is  taken  away.  It  may  be  necessary, 
however,  to  enlarge  the  opening  made  in  the  skull,  and  to  break 
through  a  considerable  mass  of  brain-tissue  before  the  tumour 
can  be  removed.  Bleeding  having  been  arrested  by  pressure  with 
a  firm  plug  of  gauze,  a  soft  drainage  tube  is  introduced  and  the 
duiamaterisstitched  in  position.  The  disk  of  bone  (which,  since 
its  removal,  baa  been  k^t  in  sone  salted  warn  water)  may  be 
replaced  before  the  horse-shoe  flap  is  stitched  in  position,  a  notch 
havingbeenculinitsborder  to  allow  for  the  drainage.  Inaomtf 
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cases  the  large  horseshoe  flap  (s  so  made  is  tomdadeaiMrtoCthe 

bony  waU  of  t!ic  bkull.  The  Hap  of  bone  is  shaped  IqririR  MWS 
ami  then  forcibly  LnuLcn  out  by  elevators. 

The  general  result  of  operations  for  the  removal  of  tumours  of 
the  brain  is  far  from  being  satisfactory.  Bui  it  must  be  remem- 
bered that  without  operation  the  outlook  ts  without  hope.  In- 
asmuch as  many  of  the  tumours  are  destitute  of  a  hmi'.ing  walJ, 
a  considerable  mass  of  brain-tissue  has  to  be  traversed  in  order 
to  ranove  Uk  growth,  aitd  the  ultimate  result,  so  far  as  the 
Iwprinwgff^  oi  fonctiona  is  coocemed,  is  a  aedous  disappoint- 
ment.  H,  howmr,  the  tiUBour  is  io«iiul  to  be  encapsuled,  its 
tcBovil  is  Bomntinm  (jnite  easily  eSectc4i  and  pofect  recovery 
bitamlMrtobetbeiesidt.  (£.0.*) 

IXVRK  Otnbably  derived  famn  ''Seecai^''  the  Cree  name 
for  the  skunk;  another  Ibna  given  is  "aei^nku  "),  an  evil- 
amdUng  North  American  carnivorous  mammal.  Its  existence 
was  first  notified  to  European  r..itt;rr.I>.ts  in  16^6,  -n  tl.iSri^l 
Sagard-Thcodat's  History  of  Conadii,  where,  in  conimeiKuij;  his 
account,  he  describes  it  as  "  enfans  du  (liable,  que  Ics  Hurons 
appellc  Scangarcssc,  .  .  .  une  liesle  fort  puante,"  &c.  This 
.shows  in  what  reputation  tlie  skunk  '.Vi.j  th>  11  held,  a  reputation 
which  has  liccome  so  notorious  that  the  mere  name  of  .skunk  is 
one  of  opprobrium.  The  skunks,  of  whou  there  arc  several 
apedes,  arranged  in  three  genera,  are  members  of  the  family 
Mtutdidae  (see  CABNi\0!t.\).  Tlie  common  skunk  (ilephiiis 
me^HUca)  Is  a  native  of  North  America,  extending  from  Hudson 
fiagr  to  the  middle  United  States.  It  is  a  beautiful  animal,  about 
thesiieof acat,thoiigh«faataiitaraiidbeavierbtiild,  witbiich 
lustmus  black  fur,  varied  en  the  back  by  a  patch  or  streak  of 
white.  The  muzzle  is  long  and  pointed,  the  eyes  are  sharp  and 
bead-like,  and  the  grey  or  white  tail  is  long  and  unusually  bushy. 
The  premolars  number  j. 

The  following  account  of  the  skunk  is  cxtractcil  from  iJr  C.  H. 
Meriiam's  Mammals  vj  the  Adirondack  Region,  New  York,  iSS^; 

"  The  skunk  pre>-5  upon  mice,  salamanden<,  fro«s  and  the  csss 
of  birds  that  nest  on  (jr  within  rc-ich  from  the  ground.  .\\.  tinier 
he  cats  carrion,  and  if  he  chances  to  stumble  upon  a  ben's  nest  the 
«ns  are  liable  to  suffer;  and  once  in  a  while  ne  acquires  the  evil 
kaoit  of  robbing  the  hen-roost,  but  as  a  rule  skunks  are  not  addkted 
to  this  vice.  Oi  all  our  native  mammals  perhaps  no  one  is  so  uni- 
VCfsally  abused  and  has  so  many  unplea.'ont  tilings  said  afiout  it  as 
the  innocent  subject  of  the  present  biognijihy;  and  vet  no  other 
species  is  half  so  valuable  to  the  farmer.  Prc-emiiu  ntly  .lu 
eater,  he  destroys  more  beetles,  grasshoppers  and  the  like  than  all 
our  other  TWiTnwfi'T  together,  and  in  addition  to  these  he  devours 
vast  anmbess  of  mice. 

"  He  does  not  e\*ince  that  dread  of  man  that  U  so  manifest  in  the 
vast  majority  of  our  mammals,  and  when  met  durine  any  of  his 
circumamhulalions  rarely  thinks  (A  running  away.  He  is  slow  in 
movement  ami  deliberate  in  action  and  ilue.-^  not  often  hurry  him- 
self in  whatever  he  does.  His  ofdlnanr  gait  is  a  (iteasured  walk, 
but  when  preiicd  ibr  tine  be  breaks  into  a  low  shnflling  galk>p. 
It  b  hard  to  intimidate  a  sknnlc,  but  when  once  really  fnmtened 
he  manages  to  get  o\-cr  the  gnnind  at  a  vcp,'  fair  fwoe.  Skunks 
remain  active  throuehout  the  greater  part  of  the  year  in  this  rt^ion, 
and  hibernate  only  during  the  «.'verest  jjortion  of  the  winter.  They 
differ  from  mo^t  of  our  hil>ernatini;  mammals  in  that  the  inactive 
period  is  apparently  dependent  solely  on  the  temperature,  while  the 


'  Skunks  have  laige  iamiBes,  from  ate  to  tea  voung  being  oom- 
Rwnly  raised  each  season;  and  as  a  rale  tbe]r  all  live  in  the  mme 

bole  until  the  foUowing  spring." 

The  overpowering  odour  which  has  brought  the  Aonk  bito 
sueli  tiotoriety  arises  from  the  iCTct iof.  <,if  the  anal  I^UKts. 
These  sl.m.is,  although  jireseia  in  all  M iishltdcf,  arc  especially 
dcvelo[K,-<i  in  skunks,  hut  arc  so  entirely  under  control  that  at 
ordinary  times  these  animals  are  cleanly  and  free  from  smell. 
Similar  glands  are  possessed  hy  nearly  .tH  C'arnivora,  but  in 
the  skunks  are  enormously  enlarged,  and  provided  with  thick 
mUKslar  coats.  The  secretion — often  propelled  by  the  mu.'irles 
Soirounding  to  a  distance  of  from  8  to  1 2  ft. — is  a  clear  yellowish 
liquid,  with  a  marvellously  penetrating  ammoniacal  and  nauseous 
smell.  Dr  Meniam  writes,  "I  have  known  the  scent  to  become 
strikingly  appaient  in  every  part  of  a  wdlHioBed  house,  in  winter, 
iHtUa  ive  atfwitcs  after  a  skunk  had  been  killed  at  a  diatanoe  of 
I  than  a  bnndrcd  yards,"  and  oiMter  fsvoncahle  conditioas 


after 


it  may  be  perocivedatadistsiiEeef  mosedmiiai 
are  also  on  record  oi  petsoM  having  become 

inh.iling  the  smdl. 

The  lonK-iailcd  skunk  {^[.  macruru),  a  native  of  central  and 
Souther!)  Mctico,  diflers  from  the  typical  species  by  having  two 
white  btripiet.  along  its  sides,  and  by  its  longer  and  bushier  taiL 
The  little  striped  skunk  {Sf>ilogok  pulvrius),  found  in  ilie  southern 
United  States,  and  ranging  southwards  to  Yucatan  and  Guate- 
mala, is  smaller  than  M.  mephitica,  and  marked  with  four  inter- 
rupted longitudinal  while  stripes  on  a  black  grouncL  There  are 
likewise  dificrences  la  the  sktill;  and  this  ^icdea  is  also  diatin. 
guished  from  other  sktndts  hgrits  athoical  habita. 

Tbe  oonepati  {Contpaita  mapmUt)  lepnaeats  a  tUid  fSBHS, 
with  several  species,  confined  to  tropical  and  Sooth  America. 
In  this  group  there  is  one  pair  leas  of  premolats  Oi<  })itbel>uiU 
is  heavier  than  in  Mephitis;  the  snout  and  Iiead  are  more  pig. 
like,  and  the  nostrils  open  downwards  and  forwards  instead  of 
latcr.illy  on  the  sides  ol  the  muzzle.  (0.  T.;  R.  L.*) 

SKY  (M.  Eng.  skie,  cloud;  O.  Eng.  sktM,  shade;  connected 
with  an  Indo-European  root  sku,  cover,  whence  "  scum,"  LaU 
olii.urus.  dark,  &.C.),  the  appawnt  coveriBg  of  the  atmoephars^ 
the  overarching  heaven. 

The  Colour  of  the  Sky. — It  is  a  matter  of  common  observatioo 
that  the  blue  of  the  sky  is  highly  variable,  even  on  days  that  are 
f ree  fromjciouds.  The  colour  usually  deepens  toward  the  zenith 
and  aiao  with  the  elevatiou  of  tlie  oliaerver.  It  is  evident  tliat 
the  noimal  fafam  it  more  or  km  diluted  with  extraneooa  white 
light,  having  ita  ocighi  bi  nflections  ikom  the  grosser  particles 
of  foreign  matter  with  which  the  air  is  usually  chargc-d.  Closely 
associated  with  the  colour  is  the  polnriunion  of  the  light  from 
the  sky.  This  takes  place  in  a  plane  passing  through  the  sun, 
am!  ,tt  tains  a  maximum  about  go°  therefrom.  Under  favoanUe 
corvlitions  more  than  half  the  lisht  is  |>olarizcd. 

As  to  the  origin  of  the  normal  blue,  very  discrepant  views  have 
been  held.  Sonic  writers,  even  of  good  reputation,  have  held 
that  the  blue  is  the  true  body  colour  of  the  air,  or  ol  some  in- 
gredient in  it  such  as  ozone.  It  is  a  suflu  ient  answer  to  remark 
that  on  this  tlieory  the  blue  would  reach  its  majcimum  dcvclo|v 
mcnt  in  the  colour  of  the  setting  sun.  It  should  be  evident  that 
what  we  have  first  to  explain  is  the  fact  that  we  receive  any 
light  from  the  sky  at  aU.  Were  tbe  atmosphere  non-exiatent 
or  absolute  tnnsparent,  the  sky  would  neceasarily  be  Made. 
Then  moat  be  sonkhing  capabte  of  f^lledfMC  Ught  Ib  the  wider 
sense  of  that  tenn. 

A  theory  that  has  received  mndi  support  in  the  post  attributes 
the  reflections  to  thin  bubbles  of  wafer,  similar  to  soap-bubbles, 
in  which  form  vapour  w.is  supposiid  to  < .;ui  lense.  According 
to  it,  sky  blue  would  be  the  blue  of  the  hrst  order  in  Newton's 
scale.  The  theory  was  developed  by  R.  Clausius  (J'l^ni;.  Ann. 
vols.  7J,  76,  S8),  who  regarded  it  .IS  meeting  the  requirements  of 
the  case.  It  must  be  noticed,  however,  that  the  angle  of  OHUd- 
mum  ptjlarization  would  be  about  76°  instead  of  go". 

Apart  from  the  difficulty  of  seeing  how  the  bubbles  could  arise, 
there  is  a  formidable  objection,  mentioned  by  E.  W.  Brilcke 
(Pogg.  Ann.  88,  363),  that  the  blue  of  the  sky  is  a  much  richer 
colour  than  the  blue  of  the  first  order.  Brucke  also  brought 
fbrwaidan  eiperimeatof  great  importance.  In  which  he  showed 
tlmt  gum  mastic,  precipitated  from  an  aloohaiic  solution pouied 
into  a  large  quantity  of  water,  scattcm  light  of  a  bfaie  tint.  He 
remarks  that  it  is  impossible  to  suppose  that  the  particles  of 
mastic  are  in  the  form  of  bubbles.  Another  point  of  great 
importance  is  well  broutjhl  out  in  the  experiments  of  John 
Tynfiall  (P)ii!.  -V/jj.  (4),  1.57,  jSS)  upon  clouds  precipitated 
liy  the  chemical  action  of  light.  Whenever  the  particles  are 
suiTicieiitly  hne,  the  light  emitted  btcrally  is  blue  in  colour 
and,  in  a  direction  popcodicolsr  to  the  tnddent  beam,  la 
completily  polarized. 

About  the  colour  there  can  be  no  prima  fade  difiiculty;  for,  as 
soon  as  the  question  is  raised,  it  is  seen  tluit  the  standard  of 
linear  dimension,  with  reference  to  which  the  particles  are  called 
small,  is  the  wave-length  oflight,aiid  thatagivensetaf  particiea 
would  (on  any  oomorivafaile  view  as  to  tbdr  mode  of  actloo) 
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pradaee  a  cooUnually  ixkatuing  diitiirlMaoe 
tbe  qiectram  towtrdt  the  man  nftangDi' 

On  the  oUuc  haod,  that  the  dinctioa  of  complete  poluiaUion 
•hottid  b»  indqwndeat  of  the  nbwtiof  power  d  the  matter 

composing  the  doud  has  been  considered  mysterious.  Of  course, 
on  the  theory  of  thin  plates,  this  direction  would  be  determined 
by  Brewster's  law;  fiu:,  if  the  particles  of  foreign  matter  are 
small  in  all  their  dirnLTi-itmi,  the  cirnimstances  are  materially 
different  from  those  umli  r  whirh  Brcvsti  r's  law  is  applicable. 

The  investigation  of  this  question  upon  the  elastic  solid  theory 
will  depend  upon  how  wc  supjxjsc  the  solid  to  vary  from  one 
optical  medium  to  another,  llie  slower  propagation  oi  light  in 
gW  or  water  than  in  air  or  vacuum  may  b«  attributed  to  a 
Ifcatar  itatby,  or  to  a  less  rigidity,  b  the  former  case;  or  we 
may  adopt  to*  more  complicated  wppositioo  that  both  these 
qpaalitiai  vny.  subject  only  to  the  coocHtfaw  wUdt  leatricts  the 
ntio  of  vdocniea  to  equality  with  the  known  i«£nctiv«  index. 
It  will  presently  appear  that  the  original  hypotheab  of  Ftesnel, 
that  the  rigidity  remains  the  same  in  both  media,  is  the  only  one 
that  can  be  rcxror.r ilod  m:h  the  facts;  and  wc  '.rill  lh<Tefr>rc 
investigate  u(K)n  thin  Ixxsi-s  the  nature  of  the  sccorularj*  waves 
disi)crscd  by  small  partititti. 

Conceive  a  beam  of  plane  polarizetl  lijjht  to  move  among  a 
number  of  particles,  all  small  compared  with  an>-  of  the  wave- 
lengths. According  to  our  hypothesis,  the  foreign  matter  may  be 
supposed  to  hiyi  the  aether,  so  as  to  increase  its  inertia  without 
altering  its  resistance  to  distortion.  If  the  particles  were  away, 
the  wave  would  pass  on  unbrohcn  and  no  light  wotdd  be  emitted 
htcnUy.  Even  with  the  partklea  letardiac  the  motioo  oi  the 
■ether,  tiie  sum  wiU  be  tnie  if  1  to  GDnBtarbelaiioe  tbe  inaeeied 
faectlB,  nhable  foeoei  an  CMwd  to  act  on  the  aedHr  at  all 
pointa  where  the  biertia  b  altered.  These  forces  have  ^  same 
pviod  and  direction  as  the  undisturbed  luminous  vibrations 
themselves.  The  light  actually  emitted  laterally  is  thus  the  same 
as  would  be  caused  by  forces  exactly  the  opposite  of  these  acting 
on  the  medium  otherwise  free  from  disturbance,  and  it  only 
remains  to  see  what  the  efTect  of  such  force  would  be. 

On  account  of  the  smallncss  of  the  particles,  the  forces  acting 
throughout  the  volume  of  any  individual  particle  are  aJl  of  the 
same  intensity  and  direction,  and  may  be  considered  as  a  whole. 
Xh*  determination  of  the  motion  in  the  aether,  due  to  the  action 
of  a  periodic  force  at  a  given  point,  is  discussed  in  the  article 
ItairKAcnoN  orLicHT(Sit).  Before  applyiitK  tbe  solution  to  a 
mathematical  investigation  of  the  psesnt  queation,  it  m$y  be 
watt  to  caoiider  tbe  nattv  for  a  few  innenta  from  a  more 
fftmnl  point  of  view. 

fa  the  first  place,  there  b  necemarOy  a  complete  symmetry 
round  the  direction  of  the  force.  The  disturbance,  consisting  of 
transverse  vibrations,  is  propagatcti  outwards  in  all  directions 
from  the  centre;  and,  in  consequence  of  the  synmic-lry,  the 
direction  of  vibration  in  a:iy  ray  lies  in  the  plane  coiitaining  the 
ray  and  the  axis  of  symmetry;  th.it  is  to  say,  the  direction  <if 
vibration  in  the  scattered  or  ditTracted  ray  makes  with  the  direc- 
tion of  vibration  in  the  incident  or  primarj'  ray  the  least  [xwsibU^ 
angle.  The  !Qrinmetry  abo  requires  that  the  intensity  of  the 
■tattered  light  should  vanish  for  the  ray  which  would  be  pro- 
pagated along  the  axis;  for  there  is  nothing  to  rii«tinguish  one 
direction  transverse  to  the  ray  from  another.  The  application  of 
this  is  obvious.  Suppose,  for  disiinctmm  ol  tatemeot,  that  the 
pdmaiy  Is  vertical,  and  that  the  piaiie  of  vlmtian  Is  that  of 
tbemffidiaa.  The  btenrity  of  the  Kght  scattoed  br  m  small 
partlde  b  constant,  and  a  ouudntim,  for  laye  whfch  lie  in  the 
vertical  plane  mnning  cast  and  west,  while  there  Is  no  seattertd 
ray  along  the  north  and  south  line.  If  the  primary  ray  is  un- 
polarizcd,  the  light  scattered  north  an<l  south  is  entircl)'  due  to 
that  comjKinent  which  vibrates  cast  and  west,  and  is  therefore 
perfectly  polarized,  the  tlircction  of  its  vibration  being  also  east 
and  west.  Similarly  any  other  ray  scattered  horizontally  is 
pcrfiectljr  polarized,  and  the  vibration  is  performed  in  the  hori- 
zontal plane.  In  other  directions  the  polarisation  becomes  less 
ar.d  less  complete  as  we  amnoach  the  verticaL 

Tbe  observed  facts  at  to  polaiiatian  an  thus  icedJlyeaplaioed, 


and  the  general  law  ooonecting  the  intensity  of  the  scattered 
Ught  with  the  wavo'JenBth  ibilowa  simost  as  easily  from  con- 
siderations of  dimetuuHu, 

The  object  is  to  compare  the  intensities  of  the  incident  and 
scattered  light,  for  the-!,*  will  clearly  be  proportional.  The  numljer 
ft)  expreasing  the  ratio  of  tbe  two  amplitudes  is  a  (unction  of  the 
lollowina  quantities: — (T)  the  volume  of  the  diatuibing  panicle; 
(r)  the  distance  of  the  point  under  mnridwation  from  it;  (x)  the 
wave-length;  (ft)  the  velocity  of  propagation  of  ikht;  (D)  and  (D') 
the  original  and  altered  densities:  of  which  the  ant  three  depend 
only  upon  space,  the  fourth  on  space  and  time,  while  the  fifth  and 
^ixth  Introduce  the  consideration  of  mas.*.  Other  elements  of  the 
problem  there  are  none,  except  mere  numbere  and  angles,  which 
do  not  depend  upon  the  fundamental  measurements  of  space,  time 
and  mass.  Suioe  the  mtio  (0.  whose  expnsdon  we  seek,  is  of  no 
dimensions  in  mass,  it  follows  at  once  that  D  and  D'  occur  only 
under  the  form  D  :  V,  which  is  a  simple  number  and  may  (herrfoie 
be  disregarded.   It  remains  to  find  how  t  varies  with  T,  r,  X,  b. 

Now,  of  these  guantitiea,  A  ii  :lit-  or  ly  one  depending  on  time: 
and  therefore,  as  t  is  of  no  dimensions  in  time,  b  cannot  occur  in  its 
cxpieaaion.  Moreover,  since  die  same  amount  of  energy  is  pro- 
pagated across  all  spheres  concSitric  with  the  particle,  we  recognize 
that  i  varies  as  r.  It  is  equally  evidsnt  that  •  varies  as  T,  and 
therefore  that  it  must  be  proportional  to  TAr.  T  being  of  thme 
dimension*  in  space.  Ib  painiig  from  one  part  of  the  apectnim 
to  another,  X  is  the  outy  qin«Bt%  wUdi  vMos,  and  we  have  the 

important  law: — 

\Vhen  light  is  acattered  by  particles  which  are  very  small  com- 
pared with  any  of  the  wave-lengths,  the  ratio  of  the  amplitudes  of 
the  vibr.iii  of  the  scattered  and  lacideat  H^hts  variss  iavanshr 
as  the  <f\n.xrv  uf  the  wavelength,  and  the  ratio  of  kHmtlikt  aa  tnS 
inverse  fourth  power. 

The  liRhf  scattered  from  small  pariir  'e,-  nf  a  iiuich  richer  hiue 
than  the  blue  o(  the  first  order  a»  reflected  from  a  very  thin  plate. 
From  the  general  theory  (see  Intbkferekce  of  Lioht,  {  8).  or  by 
the  method  of  dimensions,  it  is  easy  toprove  that  in  the  latter  case 
the  iniensiiy  varies  ash"*,  instead  of  X~*. 

The  principle  of  eneigy  inakes  it  clear  that  the  light  emitted 
laterally  is  not  a  new  creation,  but  only  diverted  from  the 
Mream.     If  I  rp]tre>c;'.t  '.hi.-  iMfntny  of  the  jiriri-.ary  light 
traversing  a  thickness  x  of  the  turbid  medium,  wc  have 

dt— ftlWx, 

what*  Aba  oomtant  independent  nf  x.  On  intmrillimj 

log(I/Ic)  =  -AX-x  (I) 

if  I,  correspond  to  x-o, — a  law  alti>gelher  similar  to  that  of  ab- 
.-.orption,  and  showing  how  the  light  tends  to  become  yellow  and 
finally  re<l  as  the  thickness  of  the  wwdiun  incrseece  (FMi  Jfeg.. 
1871,  41.  pp.  107,  274). 

Sir  William  Abncy  has  found  that  the  above  law  agrees  remaih* 
ably  well  his  observations  on  the  transmiiiHan  <^  light  through 
water  in  whi<-h  particles  of  mastic  are  suspended  (Proc.  Roy.  Soc, 

im>)- 

U'e  may  now  in\cstipate  the  irukthematical  expre*-s!on  fur  the 
disturbance  prup.-iK.itcd  m  any  direction  from  a  ^^rlull  particl'j  upon 
which  a  beam  of  light  »trike«.  Let  the  particle  be  at  the  orii^n  of 
ceocdinales,  and  let  the  expression  for  the  pomaiy  vibntion  be 

r-sin()c«-tr)       ....  (2) 

The  acceleration  of  t'-,c  i  lrmcnt  at  the  oriR^in  is  — n'  sin  nt;  so  that 

the  force  wiii<  h  would  h.ive  to  be  applied  to  the  parts  where  the 

density  is  D'  liiivtead  of  I)),  in  onJer  that  tfas  WaVBS  pSSO  OO 

uiuiialurbetl,  is,  per  unit  of  volume, 

(D'-D)«»9inat 

To  obtain  the  total  force  which  must  be  nippoeed  to  act,  the  factor 
T  (representing  the  volume  of  the  particiej  must  f)e  intnxluced. 
The  opposite  of  thi<i.  conceived  to.ict  at  the  origin,  would  give  the  same 
disturbance  as  is  actually  cauMxl  by  the  pre^-cn.c  nf  the  p.irticle. 
Thus  by  equation  (18)  of  $  1 1  of  the  anirl;?  Uiffraction  of  Licut, 
the  seoondary  disturbance  is  expres-sed  by 


^   D'-D  nTsin  ^  sin  int-hr) 

*'  ■  L)     4Tb'    ~  r  „ 


n'-D>T»in» 
X«r 


sin{nt  —  kr) 


(3)' 


The  preceding  investigation  U  based  upon  the  assumption  that 

in  ra'^sing  from  one  medium  tu  ..nnthcr  the  riRidity  of  the  aether 
dix'--  nut  ch.inge.     If  we  forejjo  this  asNurnplinn,  the  question  is 

'  In  strictness  the  force  must  be  supposed  to  act  upon  the  meiiium 
in  iu  actual  conditiofit  whereas  in  (18),  previously  cited,  the  medium 
is  supposed  to  be  absolutely  uniform.  It  is  not  difficult  to  prove 
that  (3)  remains  unaltered,  when  this  rirniiastanf  U  tahSB  IMO 
account;  and  it  is  evident  in  any  cMS  that  •  fWiWTliff 
dqtend  upon  the  square  of  (D'-D). 
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necessarily  men-  complicated;  but,  on  the  (uppoaitioa  that  the 
clijii>;i--  ijf  rigidity  (AS)  and  of  density  (AD)  are  relatively  tmall, 
the  results  are  (airly  simple.   I(  the  primary  wave  be  represented 

"   w 


The  Mpfeidau  for  the  letulunt  rotation  in  tlw  . 
be  rather  complicated,  and  k  not  needed  for  our  p 
easily  seen  to  be  about  M  axis  pefpcodlciil»r  to  the 
{x,  y,  s),  inumuch  as 

«Si+3*»+i«s-0. 

Let  ui 


.  (5) 


.  the  mem  tptM  om  of*  ny 
nLy,t»that»-a  We  have 


It  U 
ny 


Bonaally 


(7). 


If  AN,  ADbe  both  finite,  we  learn  from  (7)  that  there  is  no  direction 
perpendicular  to  the  primary  (polarixed)  ray  in  which  the  K^condary 
fight  vanishes.  Now  experiment  tells  us  plainly  that  there  is  such  a 
dmrclion.  and  therefore  we  are  driven  to  the  conclusion  that  either 
AN  or  AD  niui.t  '.\nii-'!i. 

The  consequences  ol  supposing  to  be  zero  have  already  been 
tiaced.  Tlwy  aaree  veiy  veil  with  eaperimeat.  and  lequtre  us  to 
suppose  dttt  the  vibratioas  are  peipendicnhr  to  the  plane  ol 
polarisatiaa.  So  far  as  (?)  b  concerned  the  alternative  supposition 
that  AD  vaauhes  would  answer  equally  well,  if  we  suppose  the 
vibmtiaas  to  be  oecuted  in  the  plane  of  polariatioo:  but  let  us 
'  nevot  to  (s)i  which  givca 


PANw    ■  _  .PANct   .  ,PttN#-a« 


According  to  these  equations  there  would  Ix-,  in  all,  »ix  directions 
from  O  along  which  there  is  no  srattered  light,  two  along  the  axis 
of  y  normal  t'l  tile  orininiil  r:iv.  and  four  (^  =  o,  t=  at  angle* 
of  45°  with  that  ray,  So  long  as  the  particles  are  small  no  such 
vanvshing  of  Ught  in  ofaUque  directiaiia  is  observed,  and  we  are  thus 
led  to  the  ooachisfaM  diat  the  hypothetn  «(  a  finite  &N  and  of  vibra- 
tions in  the  plane  of  poiarization  cannot  be  reconciled  with  the  facts. 
No  form  of  the  elutK  solid  theory  is  admisaibic  except  that  in  which 
the  \-ibrations  are  supposed  to  be  perpendicular  to  the  plane  of 
polarization,  ami  the  difference  between  one  medium  and  another 
to  be  a  difTcrencp  o(  density  only  (PhU.  Mac  1871,  ^l,  p.  447). 

It  is  of  interest  to  pursue  the  applications  of  e({uation  (3)  so  as  to 
connect  the  intensity  of  the  acattcted  and  transmitted  light  with  the 
nmbcr  and  sins  of  the  naiticles  (see  PhU.  Mag.,  1899,  47,  p.  3751 
In  Otdar  to  6ad  tlx  whow  emission  of  energy  from  one  particle  (1), 
we  have  to  inMgnite  tlw  sqitaK  oi  (3)  over  tlic  surface  of  a  sphere 
efndhisr.  The tItnMint el ttm bmg »»* sfat^<», we hnve 

■0  that  the  enemy  emitted  from  T  is  repnsented  by 


H,'  iD'-Dl'T' 

y — T?^l?- 


(9) 


n  scale  that  the  cncfsy  of  the  primary  wave  b  unity  per 
unit  of  wave-front  area. 

The  above  ivlatcs  to  a  single  particle.  If  there  be  n  similar 
particle*  per  unit  volume,  the  energy  cmitierl  from  a  stratum  of 
thickness  dx  and  of  unit  area  is  lound  from  (9)  by  the  introduction 
oif  the  factor  tidx.  Since  there  is  no  waste  of  energy  upon  the  whole, 
this  represents  the  lois  of  energy  in  the  priomfy  wnve,  AccnwBmly, 
if  E  be  the  energy  o(  the  primary  wave. 


I  iE  N*ii(D'-D)'  T« 
Eia"~  I> 


E-E(HI> 


(10) 
(II) 


.  8w*i«  (ly-pyT* 


Mwehndnsdhciently 
«em«htin«cMk»te(u> 


lor  the  scattered  light. 


resultant  of  the  primary  vibration  and  of  the  secondary  vibratioan 
which  travel  in  the  tame  direction.  If.  however,  we  apply  this 
process  to  (3).  we  find  tliat  it  fails  to  lead  us  to  (13).  though  it  fur- 
nishea  another  renit  of  interest.  The  combination  of  the  secondary 
waves  which  travel  in  tlie  directioo  in  question  have  this  peculiarity : 
that  the  phases  arc  no  more  distributed  at  random.  The  intensity 
of  the  snoni'.ary  li>;tit  i>  no  lon^jcr  to  Ix-  arrp.ed  at  by  addition  of 
individual  intensities,  but  must  be  calculated  with  con^-idir.ttion 
of  the  partii  iil.ir  phaMs  involved.  If  we  consider  a  numtxr  of 
particles  which  all  lie  upon  a  primary  ray,  we  see  that  the  phases 
of  the  seoQodaiy  vibratMos  which  iswe  tioof  Aia  Mae  are  ell  the 
same. 

The  actual  calculation  follows  a  simiLir  course  to  that  by  which 
Huygens's  conception  of  the  resolution  of  a  wave  into  components 
corresponding  to  the  various  parts  of  the  wave-front  is  usuaUjr 
vcrifira  (ace       t  KM  tujs  UK  Light),  rmishhil  lln  peilkhl  nllllll 

occupy  a  thin  stratum  dx  perpen- 
dicular to  the  primary  ray  x.  Let 

AP  (fig.  i)  be  this  irtratum.  and  O 

the  pcmt  where  the  vibration  is  to  be 
estimated.  II  AI'  =  p,  the  element  of 
volume  is  dx^upJp.  ,ind  the  numln-r 
of  partiel<'s  '.n  !»•  ffnitul  in  it  is 
deduced  by  the  intr. uiiK  tinn  of  the 
factor  n.  Moreover,  il  Ul'^r,  ,uu'. 
\0—x,  then  r*  — x'+o',  and  pdp-rdr. 

The  icanltant «  O  01  aU  the  secondaiy  vibntlont  wMeh  I 
the  etmtum  Ads  by  (})•  with  sin  ^  equal  to  unity, 


or 


(IS) 


To  this  is  to  be  added  the  expression  for  the  primary  wave  itself, 
supposed  to  advance  undisturbed,  vis.  cos(3«'/X)(M-').  and  the 
resultant  will  then  represent  the  whole  actual  disturbance  at  O  as 
mollified  by  the  (larticles  in  the  stratum  dx. 

It  appears,  theretorc.  that  to  the  or<kr  of  approximation  afforded 
by  (3),  the  effect  of  the  nartides  in  dx  is  to  modify  the  phase,  but 
not  the  intensity,  of  the  light  which  passes  them.  If  this  be  tcpre- 


<  is  the 


due  to  the  particles,  and  we 
«  =  nT</x(IV-l))  2D  . 


(14) 


(15) 


If  ^  be  the  refractive  index  of  the  medium  as  modified  by  the 
particles,  that  ol  the  erigMal  aediMk  bciag  talm  aa  Mityi  then 

i  — (m—  i)dx,  and 

M- t -nT(D'-D) '2D  .  (16) 


If  11'  denote  the  refractive  index      the  material  composuig 
itkice  resided  aaoaatiallou■,D'^-#^  and 

<i-i"J«TO««-i)  (ty) 


the 


reducing  to 


,.-i-iiTO.'-i),. 


in  the  case  when  (jt'—i)  can  be  regarded  as  small. 

It  is  only  in  the  latter  case  that  the  ftjrinulae  of  the  elastic  M;Iid 
theory  arc  applicable  to  light.  On  the  electric  theory,  now  generally 
accepted,  the  results  are  more  complicated,  in  that  when  Oi'  — i)  ts 
not  small,  the  scattered  ray  depends  upon  the  shape  and  not  merely 
upon  the  volume  of  the  MmU  ohitacie.  In  the  case  of  spkera,  we 
repUcc  (ly-^/DGy  |(K'-I0/(K'+3K),  where IC,  K'  are 

and  to  the  obstacle 


are  to 

the  didcctfic 


re^peeUve^  (i»M.  Mag^  Mt,  te,  pi  9B}:  a»  that 
Oa  At  aaw  wipporidena  (la)  fa  lepkced  by 


u>  enner  tneoty 


/.=32xV-0''3«>«. 


(19) 


(»«) 


a  formula  giving  the  coeflicient  of  transmisition  in  terms  of  the 
refraction,  and  of  the  number  oj  particles  per  unit  vdume.  A*  Lord 
KeKHn  has  shown  {Baltimore  lectures,  p.  304,  190^)        may  also 

be  obtained  by  the  consideration  of  the  mean  density  of  the  altered 
medium. 

Let  lu  now  imagine  what  degree  of  trsnsperency  of  air  is  admitted 
by  ita  mohmlar  conatitiienta,  Tii.  in  the  aharnff  of  aU  *  ' 
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matter.  \VV  m-iy  take  X  =  fixio-*  cm«.,  m  — t  "OKKios;  whence 
from  (.^1)  wc  obtain  aB  the  diiUnic  x.  «|ual  to  which  Ufht 
mute  travel  in  order  to  untkcKu  stltcration  in  the  ratio  til, 

*-4-4Xio-"Xii  (JJ) 

Tlie  rompletion  of  the  i  ilrnlatinii  re<iuircs  a  knowledge  of  the 
vallW  of  n,  the  number  of  molecules  in  unit  volume  under  standard 
nu,  which,  ■ccordino;  to  Avogadro's  law,  is  the  same  for  all 
Maxwell  estimated  1-9  X 10".  but  modem  woric  augKests 


guas.  maxwell  estunated  1-9x10",  but  modem  woric  aunests 
a  hiiher  number,  such  as  4-3X10"  (H.  A.  WiImb,  FUL  Mt., 
1903 :  see  A.  Schuster,  TTieory  ^  OpHes,  1 178).  If  w«  mfarthute  the 

latter  value  in  (22)  we  find  x  =  19 Xir*  cm.  =  lOO  kilometres. 

Although  Mount  Everest  appears  fairly  briRht  at  100  miles' 
distance,  as  seen  from  the  nei^nlxiurhooil  nf  Darjoolinj;,  wc  cannot 
suppose  that  the  atmosphere  la  as  transparent  as  is  implied  in  the 
above  numbers;  and,  of  course,  this  is  nut  to  be  expected,  Ninrc 
tiMN  k  oanaiiily  auipwidwl  matur  to  be  wchowed  iriilb  Fta-har^s 
fbe  bat  data  for  a  comiariioa  an  thoM  afforded  by  tho  var\ing 
bri^litiMas  of  atats  at  different  altitudes.  P.  Boagucr  and  others 
estimate  about  0*8  for  the  transmission  of  light  through  the  entire 
atmoaphcre  from  a  star  in  the  zenith.  This  rnnr^ponds  to  8  3 
kilometres  of  air  at  standard  pressure.  At  iti.  ,  r,i:r  the  ir.\n--.missiim 
through  i(>0  kilometres  would  be  (-81»»  or  0  006  in  place  of     or  0-37. 

Or  a^in  if  we  inquire  what,  according  to  (21),  would  !«  tha'  

_•  ^  thioush  8-3  kilonietres,  we  find  I  —0-044  °'0-956. 


lb*  anand  coDdiolan  vmdd  appair  to  be  that,  wUIe  as  teeti 

ftwdwctrtlt'llMlriimBMiellOf^  light  from  the  sky  is  due 
to  compatatfady  glOM  tupended  natter,  yet  an  appreciable 
proportion  is  attributable  to  the  molecules  of  air  themselves, 
and  that  at  high  elevations  where  the  blue  is  purer,  the  latter 
part  may  Ijecomc  prrtiominant. 

For  a  further  riiM^i.sfinn  founded  upon  the  observations  of  Q, 
Majorana  arid  A.  Sella.,  reference  miiy  be  m.'vde  to  I,<ird  Kelvin's 
Baltimore  Lectures,  p.  317,  where  a.  higher  estimate  of  the  value 
of  M  is  favoured.  It  may  be  remarked  that  it  is  only  the  constant 
part  of  sky-ligfat  that  can  be  due  to  detached  molecules.  Ordinary 
observation  of  the  landscape  shows  that  there  is  another  part, 
ta^iif  miabla  from  dajr  to  day,  and  due  to  aii^>ended  matter, 
■nidi  of  iridcih  is  fine  cbod^  to  acatter  l^t  of  Uue  quality. 

The  experiments  of  Tyndall  upon  precipitated  clouds  have 
been  already  referred  to.  So  long  as  the  precipitated  particles 
arc  very  due,  the  light  dispersed  In  a  perpendicular  direction  is 
sky-blue  and  fully  polarized.  At  a  further  stage  of  their  growth 
the  parlicJes  disperse  in  the  perpendicular  direction  a  light  which 
b  no  longer  fully  polarized.  When  quenched  a.s  far  as  possible 
by  rotation  of  a  nicol  prism,  it  exhibits  a  residue  of  a  EDOre 
intense  blue  colour;  and  further  it  is  found  that  the  directioo  of 
the  most  nearly  complete  pofaoitation  becomes  incUned  to  the 
direction  of  the  primary  rays. 

A  discussion  of  these  and  other  questions  upon  the  basis  of  the 
electromagnetic  theory  of  light  is  given  in  the  Fhil,  Hag.,  1881, 
13,  p.  81.  Here  we  must  be  content  with  a  statement  of  some  of  the 
icsulta.  So  loog  aa  the  particles  are  supposed  to  be  very  small  and 
to  differ  little  from  ther  environment  in  optical  properties,  there  i« 
little  difference  between  the  elei-tric  and  the  ebstic  solid  theories, 
and  the  results  expressing  the  character  of  the  scattered  light  are 
equivalent  to  (5).  Whatever  may  l>e  t  he  >haf)e  or  size  of  the  p.irtirles. 
there  is  no  scattered  lifiht  in  a  diro.  tii.^n  pjrjllel  to  the  primary 
electric  displacements.  In  order  to  remler  an  account  of  Tvndall's 
"  residual  blue  "  it  ia  naMHaiy  to  jMiMa the apprasimatMn  lurther, 
taking  for  simplicity  tlie  caw  Of  tpbeiial  dupe.  We  leara  that 
the  light  dispened  in  the  direction  of  primary  vibration  is  not  only 
of  higher  order  in  the  difference  of  optical  quality,  but  is  also  of 
order  i»c'  in  comnariaoo  with  that  dispersed  in  other  directions, 
where  c  is  the  raoius  of  the  sphere,  and  i-Jir/X  as  lieJare.  The 
incident  light  bein^  white,  the  intensity  of  the  component  colours 
scattered  in  this  directbn  varies  as  the  invene  eMm  pow  of  the 
wave-length,  so  that  the  resultant  light  is  a  rich  blue. 

AaiCBards  the  polarization  of  the  dusnersed  light  as  dependent  on 
tiieailpaat  which  it  is  emitted,  we  find  that  although,  when  terms 
of  tile  second  order  are  inclurlcfl,  the  scattered  light  no  longer 
vanishes  in  the  same  direction  as  before,  the  peculiarity  is  not  lost 
but  merely  transferrwl  to  another  ciirei  lion.  The  angle  0  through 
which  the  displacement  occurs  is  measured  backMldii  COWaiuS 
the  incident  ray,  and  its  v.iluv  is  given  by 


(23) 


aK  being  the  difference  of  specific  inductive  capacities. 
Experiments  upon  this  subject  are  not  difficult.    In  a  darkened 
mom  a  beam  of  sunlight  (or  electric  light)  is  concentrated  by  a 


large  lens  of  3  or  3  ft.  focus;  and  In  thejMth  of  the  light  is  placed  a 
glass  beaker  containing  a  dilute  solution  of  sodium  thiosulphate 
(hyposulphite  of  soda).  On  the  addition,  well  stirred,  of  a  small 
fjuaritily  111  tliUite  sulphuric  acid,  a  precipit.ite  of  Mj'ijhur  slowly 
forms,  and  during  its  growth  m.-inifests  exceedingly  well  the  pheno- 
mena under  consideration.  The  mam  diiiiie  the  aolutions,  the 
slower  is  the  proneaa  of  the  precipitatioa.  A  atrength  such  that 
there  is  a  delay  ot  4  or  5  minutes  Mf«e  any  effect  ia  apparent  will 
be  found  suitable,  but  no  great  nicety  of  adjuatment  is  necessary. 

In  the  optical  examination  we  may,  if  we  prefer  it,  polarize  the 
primary  lij;ht:  but  i(  is  usually  more  convenient  to  aii.iK-.e  ilie 
scattered  light.  In  the  early  stages  of  the  precipitation  the  polariza- 
tion is  complete  in  a  perpendicular  direction,  and  incomplete  in 
oblique  directions.  After  an  inter\'al  the  poLirizalion  begins  to  be 
incomplete  in  the  perpendicular  direction,  the  light  which  reaches 
the  eye  when  the  nicol  is  set  to  minimum  transmission  being  of  a 
licaiitiful  blue,  much  rieher  than  anything  that  can  l*  seen  in  the 
e.irlier  stages.  This  is  the  moment  to  examine  whether  there  is  a 
more  complete  prdarizatioii  in  a  direction  Kimcwhat  obliqi;c;  and 
it  is  found  tliat  with  0  [xieitivc  there  is,  in  (act,  a  dirci  inai  ui  nuifc 
complete  polarization,  while  with  S  negati\-e  the  polarization  ia 
more  imperfect  than  in  the  perpendicular  direction  itself. 

The  polarisation  in  a  distinctly  oblitjue  direction,  however,  Is  not 
perfect,  a  feature  for  which  more  than  one  reason  may  be  put  for- 
ward. In  the  first  place,  with  a  given  size  of  particles,  the  direction 
of  complete  polarization  indicated  by  (33)  is  a  function  of  the  colour 
of  the  light,  the  value  of  O  being  3  or  4  times  as  large  for  the  violet 
as  for  the  red  end  of  the  spectrum.  The  experiment  is,  in  fact, 
much  improved  by  paanna  the  primary  light  through  a  coloured 
glass.  Not  only  is  the  oblique  direction  ol  maximum  polarization 
more  definite  and  the  polarization  itself  more  complete,  but  the 
observation  is  easier  tlian  with  white  light  in  consequence  of  the 
uniformity  in  the  colour  of  the  lif;ht  w.attered  in  vaiieius  directions. 
If  we  Ix-f^'iu  wi!  li  .1  1  '):ir  Klavs,  wc  may  olr<-ri.  e  the  gradually  increasing 
oldiqiiity  of  the  direction  of  ma.vinium  iHil.iri/.itio:! ;  and  then  by 
r.vi  h.iii);in){  the  blue  ^lass  lor  a  re-d  o:;e,  we  mav  rc\  ert  to  -he  ori,;irial 
cunditiun  of  things,  and  observe  the  transition  from  peruendicuLarity 
to  obliquity  over  again.  The  change  in  the  wave-lcngtn  of  die  limt 
has  the  same  effect  in  this  respect  as  a  change  in  the  aise  of  the 
particles,  and  the  comparison  gives  curious  information  as  to  the 
rate  of  growth. 

But  even  with  homogeneous  light  it  would  be  unreasonable  to 
exjKX  t  an  oblioue  direc  t  ion  of  i^ierlect  (mlarization.  So  long  as  the 
particles  are  all  very  small  in  comparison  with  the  wave-length, 
them  ia  caiaplBla  polariaation  in  the  perpendicular  direction ;lnit 
when  the  atas  la  anni  that  obliquity  seta  in,  the  dmee  of  obliquity 
will  vary  with  the  size  of  the  particles,  and  tht  nobiiiatiott  Wul  be 
complete  only  on  the  very  unlikely  condition  uat  the  aiae  ia  dw 
s.ime  for  them  nil.  It  must  not  be  fofgotten,  toc^  tliat  a  wny 
moderate  increase  of  dimensione  may  oany  the  paitidea  beyond  the 

reach  of  our  approximations. 

The  fact  that  at  this  stage  the  polarization  is  a  m.axinr.Hti,  when 
the  angle  through  which  the  light  is  tumeil  extrrds  a  nsht  angle, 
is  the  more  worthy  of  note,  as  the  opposite  msult  would  probably 
ha\-e  been  especteci.  By  Brewater's  law  (see  Pot. a  rization  of  Ljcbt) 
this  angle  in  the  case  of  regular  reflection  from  a  plate  is  leu  than 
a  right  angle;  so  that  not  only  is  the  law  of  polarization  for  a  very 
snuul  particle  different  from  that  applicable  to  a  plate,  but  the  lint 
effect  of  an  iDocaae  of  ne  ia  to  aivneiit  the 


The  simple  theor>'  of  the  di.spcrslon  of  light  by  small  particles 
suffices  to  explain  not  only  the  blue  of  the  7x;nith,  but  the  com- 
parative absence  of  small  wave-lengths  from  the  direct  solar 
ra>'s,  and  the  brilliant  orange  and  red  coloration  of  the  setting 
sun  and  of  the  clouds  illuminated  by  his  rays.  The  hyposulpliite 
experiment  here  again  aflnda  an  finrilrnt  nhiafratinn.  But  ire 
must  not  eqwet  a  ilHple  dieety  to  turn  aH  ^  facta,  II  ia 
obvious  that  the  aerial  particles  are  inumiurted  imt  edjr  Igr  tiw 
direct  solar  rays,  hut  auo  by  light  dispersed  froiB  other  parts  of 
the  atmosphere  and  from  the  earth's  surface.  On  this  and  other 
accounts  the  coloration  of  the  sky  is  higliiy  \  ariab!e.  The  transi- 
tion from  blue  to  orange  or  red  at  sunset  is  'jsuaily  through  green, 
but  exceptional  conditions  may  easily  disturb  the  normal  state 
of  things.  The  brilliant  suiiiet  effects  observed  in  Europe  after 
the  KnUcatoa  eruption  may  naturally  be  attiibuled  to  dust  of 
unusual  quality  or  quantity  In  the  uppcT  ngioBa  of  the  atau*- 
spbcre  (see  Dust). 

Related  to  abnormalities  of  colour  we  may  expert  to  find  corre- 
spondine  polarization  tiTccts.  Of  this  nature  are  the  :ieiiir,tl  |K>ints, 
where  the  polarization  changes  character,  obsen.ed  by  F.  J.  D. 
Arago,  J.  Babinet  and  Sir  D.  Brewster,  for  an  ,u  1  oont  of  which 
reference  may  be  made  to  E.  Mascan,  Tmili  i'optiqw.  The  normal 
polarizatioa  at  the  aenith.  aa  daeeadant  npea  the  peaition  of  the 
sun,  waa  th»  famdatiqn  ai  Sir  C  wliwh<Bna'b  pahwr  deck.  (iC) 
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SKYE— SLADE 


SkYB,  the  largest  island  of  the  Inner  Hebrides,  Inverness- 
thirc,  Scotland.  From  the  mainland  it  is  separated  by  the  Sound 
«fSleat,  Kyle  Rhea,  Lock  Alab  tod  the  Inner  Sound,  and  from 
the  Outer  Hebddtt  by  tin  Ulneh  ud  Uttle  lOadi.  At  Kyle 
Rbea  and  K^eakin,<m  the  natemcBd  et  Lodi  Alih,t]ie  cihunel 
is  only  about  \  m.  wide,  and  there  a  a  teiy  at  bodipaiiita.  The 
IctiKlh  of  the  island  from  S.K.  to  N.W.  b4B|B>»bUt  IttOOMt  is 
deeply  indented,  so  that  no  [lart  of  the  tnterfor  h  more  than  $  m. 
from  the  sea.  It  has  a  loUd  ari;i  of  41 1 .70^  ;n  res  or  <;i4  isq.  m. 
From  20,627  in  1S21  its  population  had  grown  lo  .'.j.oH.'  in  1841, 
but  since  that  dale  it  has  steadily  dinuiii&hed  and  was  15,763 
in  1891,  and  in  iQOi  only  i3,Sjj  (or  11  to  the  sq.  m.),  2S5S  of 
whom  spoke  Gaelic  only  and  0837  Gaelic  and  English.  The  chief 
arms  of  the  sea  are  Lochs  Sni7X)rt  and  Dunvcgan  in  the  K.,  Loch 
liracadale  in  the  \V.,  I^ochs  Scavaig  and  Etthort  In  the  S.  and 
Loch  Sligachan  in  the  E.  The  mountains  generally  assume 
eomniaading  and  picturesque  shapes.  The  jagged  mass  of  the 
Cuinina  (Coolina)  dominatea  the  view  vbether  hy  land  or  sea. 
Thdr hi^Mst point  ia Sgurr na Banachdich  (3834 ft.),  aodatkast 
six  other  peaks  exceed  3000  ft.  To  the  BOlth  of  Loch  Slapin 
stands  the  group  of  Red  Hills,  of  which  the  highest  points  are 
Ben  Caillich  (2403)  and  Ben  DL-arg  More  (2323  ft.),  and  north  of 
Lord  Macdonald's  forest  nt;ir  L<-Kh  \inort  rises  Ben  Glamaig 
(2537  ft.),  .^bout  8  m.  N.  of  I'ortrcc  is  the  curious  basaltic 
group  of  the  Storr  (2360),  consisting  of  pinnacles  and  towers,  the 
most  remarkaUlc  of  which.  The  Old  Man,"  ft)rms  a  landmark, 
for  sailors.  Towards  the  north  of  the  island,  not  far  from 
Staflin  Bay,  is  Quiraing  (i7  7g  ft.),  a  basaltic  mass  with  a  variety 
of  quaint  shapes,  of  which  the  best  known  are  "  The  Needle," 
"  The  Prison  "  and  "  The  Table,"  the  last  named  a  plateau  of 
level  turf  1500  ft.  above  sea-le%'el,  measuring  120  ft.  by  60  ft. 
Inthepemuulaof  Duirinisharcthetwodtcular  hills  of  Heala vol 
Hon  (1S38  ft.)  and  Healaval  Beg  (itet),  usually  atyled  "  liac- 
kod'tl^bles,**  while  the  two  pjriuiidalrM^BriBng  oat  of  the  sea, 
near  the  southernmost  point  of  Duirinish,  are  called  "  Macleod's 
Maidens."  The  only  important  lake  is  the  wild  and  gloomy 
Loch  Coruisk,  overshadowed  by  the  precipices  of  the  Cuillin. 
It  is  commonly  approached  by  boat  from  Loch  Sea vaig,  from  the 
shore  of  wUdi  it  it  about  I  m.  distant.  It  it  i|  m.  long  hy  |  m. 
broad. 

The  greater  part  of  the  inland,  all  the  western  and  central  part, 
is  occupiicd  by  igneous  plateaux  cunsUlin^  of  lu-sahic  lasa  flow»  of 
Tertkliy  asc  alternating  with  intrusive  sills  of  doleritc;  the>-  arc 
penetrated  Dv  numerous  ba->ic  dikes  and  by  a  smaller  number  of  acid 
ones.  The  CiuUii>  owe  jli.  ir  ^tIikitm  features  to  the  intnision 
of  a  great  lacculitie  mas»  of  gabbru  within  the  IxiKilts.  East  of 
these  nilts  a  Large  area  is  covered  by  acid  intrusion»— granite  felsitc, 
sic. — including  the  Red  Hills,  Mars«-o  and  Glamaig.  The  western 
portion  of  the  isbnd  h.i<  -.udiTi  il  iHe  i!i>nirlwinces  of  tlie  N.W. 
nbhland  thrusting.  TorriiliTiian  nvks  (Kcupy  the  whole  of  Sleat, 
with  the  exft'ption  of  a  -irip  iHUvi  tn  the  ['oint  of  SIcat  and  Ormsay 
l*laiid  wtuL  !i  i-  CDnijui^t  'i  1)1  D.ilradtan  si  hisls.  In  the  tu>rth  of 
Sleat  the  Torridonian  S^mdstones  have  Ixtn  thru»t  on  tup  of  Cambrian 
Durness  limestones.  So>a\'  is  wholly  Torridonian.  Ill  the  narrow 
part  of  the  island  botwe*  ii  Iini.i(If<ird  Bay  on  the  N.G.  and  l>ochs 
St.ifTin,  Ki^!!;1r(  anil  S.  ,n  ,iii:  <in  \  hi-  S.W,,  and  in  a  narrow  ulrip  on 
the  east  cixist.  als^  -.n  l.iw  h  H,iy.  there  is  an  interesting  scries  of 
Mesozoic  rucks  tHxinninK  with  1  riassic  conglomerates aad  marls,  and 
pa^ising  upwards  thrnugh  Khaetic,  Ix)wer  Lias  (Broadford  ftay). 
Middle  Luut  and  Upper  Lias  (Strathaird,  Portsca,  Prince  Charlie's 
Can),  to  beds  lepreaenting  the  Great  Oolite  and  Oxford  Clay  (Loch 
Slaliln,  t^,  Ac.}.  A  lignite  bed  of  Tertiary  age  haa  been  worked 
in  a  nnall  way  at  Porinea,  and  diatomite  in  excavated  from  «ome 
ancient  lake  deposits  at  I>x:h  Cuithir,  Loch  Monkstadi,  Loch  Mealt 
and  other  pl.ices.  There  is  abundant  i  videncc  of  sl'icial  action  on 
the  liiwiT  ^;n>imd. 

The  rainfall  amounts  to  80  in.  for  the  year.  The  mean  temperature 
for  the  year  is  47*'5  F.,  for  January  39''-5  F.  and  for  July  56*-5  F. 
Most  of  (he  Una  is  moor  and  hill  pasture,  with  cultivatM  palcnea 
111  rr  and  lliere,  chieflv  on  Lochi  Snizort  and  Bracadale.  the  Sound  of 
s|<  It,  Kyle.ikin  and  I'ortrcc.   The  crofters  <lo  Ix^st  with  turnips  and 

Potatoes.  The  cliin.i.ii-  is  bt-lt'-r  adaim'tl  fur  ^hm-p  atwl  castle  (Wc^t 
lighland)  th.m  l"r  t  r  ijw,  and  the  snevp  farmr-  inchnle  .<<inie  of  the 
finest  in  Scotland  and  carry  famous  slocks,  principally  black-faced 
with  some  Cheviots.  The  condtlion  of  the  ctoflers.  which  was 
pitiable  in  the  extreme,  has  been  Improved  by  the  Crofters'  Holdings 
Act  of  1886.  The  old  black  huts  have  been  replaced,  in  those 
(xirishes  where  slone  is  obtainable,  by  well-built  houses,  lietwccn 

1840  and  iWo  ejeaion  had  omainly  been  carried  to  great  lengiha. 


and,  in  consequence  of  the  emiRTation  that  followed,  was  mainly 
n-5pon»ibIe  for  the  :<'rions  d<vline  of  tlie  ipiil.itinn  Thu  railways 
to  Stromc  Ferry,  Kyle  of  Loch  Alsh  and  Maiiai^,  by  rendering 
markets  more  accessible,  effected  an  improvement  SB  the  fishfriss, 
which  have  always  t^een  a  mainatay  of  the  inhahltanta.  The  fisheries 
include  herring,  cod,  ling  and  salmon,  and  oysters  are  reared  in  some 
places.  Seals  arc  not  uncommon  at  certain  points,  but  the  walrus 
am!  sperm  whale,  once  occasional  visitants,  are  now  rarely  if  ever 
jwx'ii,  It  is  sit;!ii''.i:iiir.  mT  the  change  in  thu  circumstam es  of  the 
ixt)[)lc  that  recruiting  is  now  sluggish,  though  once  Skye  supplied 
m<jrc  s>M.lierg  to  the  British  army  than  aay  other  area  of  simaar 
siie  and  population.  Whisky  is  distilled  at  sevenl  piacea,  the 
Taliiker  brand  of  the  distillery  at  Caiboit.  on  the  westcn  those 
of  Loch  Harpoft,  being  weR  known. 

The  inh.tbitcd  isles  od  the  coast  of  Skye  are  mainly  sitii.itcd 
near  the  eastern  shore.  Of  these  the  principal  is  Kaaiay  {pop. 
410).  Brochcl  Ca-stlc,  now  a  ruin,  stands  on  ihc  eastern  coast. 
The  island  is  13  m.  long,  by  about  3)  m.  at  its  widest.  Off  its 
north-wettcm  ihon  ISet  tlw  isle  of  Hodda.  To  the  north  of 
Raasay,  separated  by  a  narrow  strait,  is  South  Rona  (Seal  Island^ 
from  the  Gaelic  ron,  a  seal),  4)  m.  long  with  a  maximum  breadth 
of  link,  and  it  tligiithoute,tha  light  of  wiiicfa  it  visible  for  31  n. 
Scaliiay,  hnawdiatdy  touth  «f  Rimqr,  has  »  hiD  of  i  sgS  ft. ,  and 
the  Sound  of  Sctlpay.  parting  it  fiom  the  mainland,  abousdt 
with  oysters.  The  other  isles  are  Pabbay  in  Broadford  Bay, 
Ornsay  in  the  Sound  of  Sleat,  and  Soa>  t:c:Lr  Loch  Scavaig. 

Portree  (pop.  872),  the  capital,  lies  ai  the  head  of  a  fine 
harbour  about  the  middle  of  the  eastern  seaboard.  Steamers  run 
daily  in  ccmncxion  with  the  mail  train  at  Mallaig,  and  there  is, 
besides,  other  communication  by  sU.iir.cr  with  Oban  and  other 
ports  on  the  midnland  and  in  the  islands,  .\mong  the  buildings 
in  the  town  are  the  Episcopal  timrch  of  St  Coluinba,  erected  in 
1884  to  the  memon,'  of  Bishop  George  R.  Markamess,  the  Rosa 
Cottage  Hospit.xl,  the  Combination  poorhouse  and  the  court- 
house, and  there  is  a  factory  for  tweeds,  plaids,  caipclt  and  other 
woollens.  The  exports  are  principally  sheep,  cattle*  mol,  salmon 
andotherfish.  Theaancof tJwtotmwwdtifovdbiaBtbefact 
that  James  V.  hnded  there  on  the  orcaidon  of  bit  tour  in  the 
Western  Highlands.  The  place  thus  became,  in  Gaelic,  Port-an 
Rigk,  or  the  Ring's  Harbour.  It  was  to  Portree  that  Flora 
Macdonald  (i7  22-i7i>o)conductc<l  Prince  Charles  Edv.ani  when 
he  cscaficd  from  Bcnl>ccula.  Prince  Charlie's  Cave  is  siiuau  d 
on  the  coast  about  5  m.  north  of  the  harbour.  Among  other 
places  in  Skye  associated  with  the  Young  Pretender  are  Prince 
Charles's  Puini  iir.ir  Motiki>t.ii|' ,  un  the  west  of  the  [jcr.insula  of 
Trottemish,  where  he  landed  with  Flora  .Macdonald,  and  Kings- 
burgh,  on  the  easlern  shore  of  Loch  Snizort.  The  castle  at  Dun- 
vegan,  of  the  Maclc-odsof  Maclcod,  was  erected  in  the  gth  century 
and  extended  by  later  chieftains,  especially  by  Alastair  Crotach, 
or  the  Humpback,  in  1458,  and  by  Roiy  (Rodoick)  More,  who 
was  knighted  by  Janet  VL  Baihantrackypraniaiitoty  whidi 
is  difficult  of  teotit,  the  fottmt  BMitt  h»iw  bm  abaeat  tanpccf* 
nable  fai  the  en  of  dan  warfare.  Anoof  the  iBteRstiag  rdict 
preserved  in  it  are  the  Fairy  Flag,  a  yellow  silk  banner  captured 
from  a  Saracen  general  by  a  crusading  Macleod,  andRory  ilorc's 
drinking  horn,  which  held  two  quarts  and  had  to  be  drained  at  a 
single  draught  by  the  new  chief  before  he  could  witid  authority. 
The  MacC'rinimons,  the  famous  rate  of  hereditary  pipers,  hailiKi 
from  this  quarter  of  Skye  and  were  attached  lo  the  Macleods  of 
Dunvegan.  At  Dimtulm  is  the  ancient  castle  of  the  Macdonalds, 
another  of  the  great  Skye  chieftains.  Close  to  it  is  the  Hill  of 
Picas,  where,  in  former  days,  the  chieftain  sat  dispensing  justice 
in  the  f.ashion  of  primitive  timet.  The  modem  scat  of  Lord 
Macdonahl  is  Armadale  Cattle,  »  fine  GothlC  OMUUioo  «n  the 
shore  of  the  Sound  of  Skat. 

ILAD^  mix  (l7«o-iS6l9,  Ea^Bth  ait  ooUector  tad  patioa, 
was  born  at  Lambeth,  toodoo,  bi  Aagmfc  1^90^  thetm  ef  Bobeit 
Slade,  a  Surrey  landowner,  fnm  whom  he  uherited  connderable 
means.  He  became  widely  known  as  a  purch.ascr  of  books  and 
engravings,  and  made  a  valu.tble  collection  of  gl.ass.  He  died 
unmarried  on  the  2i)th  of  March  1S6S,  leaving  person.alty  to  the 
value  of  £160.000.  He  bequeathed  the  bulk  of  his  art  collection 
to  the  British  Museum,  and  iv^.ooo  lor  the  endowment  of  art 
professorships,  to  be  known  as  Slade  Professorships,  at  Oxford, 
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OuriiridgA,  tad  Uiiivenity  College,  LoBdoa.  Uatvenity  College 
received  the  additional  bequest  of  aiz  ut  adwlMdiipa. 

SLANDER,  a  false  talc  or  report,  defamation.  The  word  is  a 
doublet  of  "  sicand^l  "'  ;iinl  comes  ihrough  the  0.  Fr.  (Stlandre, 
which,  ihrough  the  carhcr  forms  sdindcU,  cscandflf,  fictindre,  is 
derived  from  I,at.  KaiuMum  (si-<^  further  Scandai).  In  law, 
slander  is  the  malicious  defamation  of  a  [K-niDn  in  his  reputation, 
profession  or  busintss,  hy  words  (see  Liuel  and  Slaxdek). 

is  what  is  now  the  usual  lense,  a  general  name  for  the 
dass  of  wioinIi«iMlaCB8CB<llPOld%lBainor  less  artificial  or  afiected 
in  origin  or  use,  wUdi  m  not  iwofpiiaed  as  bdionging  to  the 
standard  vocabulaiy  of  the  Immge  iato  whidi  thqr  bave  been 
iatrodoced,  but  have  an  ataaw  comngr  in  mmm  section  of 
Mciety  cithcrissncaatof  ooooediBiCMCBets  or  SB  inteotibaaljr 
undignified  substitutes  for  those  awdct  of  eqiression  that  are 
employed  by  persons  who  value  themaelves  on  propriety  of 
speech. 

As  thus  defined,  slang  includes  many  varieties  of  speech, 
which  are  current  respectively  amonK  liiffereui  sections  of  the 
population.  The  one,  however,  whicii  uiuit  pcriictiy  answers 
to  the  dclinitioti,  and  may  be  regarded  as  the  primar>'  type,  is 
the  artificial  jargon,  partly  cr>'ptic  .ind  partly  facetious;,  used  by 
vagrants  and  professional  thieves.  It  is  true  that  the  name  of 
slang  is  now  seldom  applied  to  this  jargon;  it  is  more  commonly 
derignnted  by  its  older  name  of  "  cant."  Nevertheless  in  the 
iStli  century  it  was  chiefly  used  in  this  particular  application. 
The  earliest  example  of  the  word  hitherto  discovered  occurs  in 
Toldervy^  Eulery  «/  Two  Orpkam,  published  in  1756.  One  of 
tbs  duBMten  in  tfaa  atny  b  a  noMm  who,  -  In  ntnm  for  On 
numerous  lies  which  he  tM,  was  called  the  cuaaa-tnmBec 
and  it  is  said  of  him  that "  he  had  been  upon  the  town,  and  knew 
the  slang  well."  It  is  not  clear  whether  "  slang  "  here  has  its 
modern  sense,  or  whether  it  means  the  ways  of  fast  life  in  London. 
A  more  unequivocal  instance,  two  years  later  in  date,  is  quoted 
in  J.  C.  Hottcn's  Slang  Dictionary  (1864)  from  a  book  entitled 
Jcmithan  Wild's  Advice  lo  his  Successor,  apparently  one  of  the 
many  catclipcnny  publications  that  were  Gilled  forth  by  the 
popularity  of  Fielding's  burlesque  romances.  No  copy  of  tiiis 
book  is  in  the  British  Museum  or  the  Bodleian  library,  and 
inquiries  have  failed  to  dbcover  any  trace  of  its  existence;  but 
there  is  no  mson  to  doubt  that  Hot  ten  had  seen  it.  The  passage, 
as  qwMed  hgr  Mm,  is  as  follows:  "  Let  proper  Nurses  be  assigned 
to  take  CMC  of  these  Bnbcs  of  Gimb  (li.  young  thieves). . . . 
Tbe  Master  who  tesdics  tbem  riMvld  be  a  bmh  wdl  vosed  in 
the  Cant  L,aiiguage,  commcoljr  cnDcd  the  Slaqg  PUter,  in  which 
they  should  by  all  means  exceL"  Four  ycais  later,  in  1763, 
the  word  i.s  found  with  a  different  and  now  obsolete  meaning, 
in  Footc's  i)Iay  J'hc  Orotors.  A  fast  young  Oxford  man,  invited 
to  attend  a  lecture  on  oratorj',  is  asked,  "  Have  you  not  seen  the 
bills?"  He  replies.''  What,  about  the  lectures?  ay,  but  that's 
all  slang,  I  suppose."  Here  the  word  seems  to'Hr  equivalent  to 
"humbug."  In  the  ist  edition  of  H'.if;h  Kelly's  comedy.  The 
School Jor  Witcs,  there  is  a  passage  I'omitled  in  some  of  the  later 
lepiints}  in  which  one  of  a  company  of  sharpers,  who  pretend 
to  be  foieigneis  and  speak  broken  English,  says:  "  Tbere's  a 
fawpi^  called  slang,  that  we  sometimes  talk  in.  .  .  .  It's  a 
little  nun  tongue,  that  «B  imderstaDd  among  von  another." 
Itends  Grose's  DkHamrf  tfA$  Vulitr  7eMCW«  (1785)  has  the 
entry  "  Slang,  the  cant  ho^iase";  and  after  tUs  jastaaocs  of 
the  word  are  abundant.  In  the  early  part  of  the  19th  oentoiy  it 
appears  In  literature  chiefly  as  a  general  term  ol  oomdemnation 
for  "  low-lived  "  and  undignified  mwles  of  expression.  It  seems 
probable  that  the  word  came  from  some  dialect  of  the  north  of 
Enghind;  but  this  is  dilTicull  to  establish,  as  most  of  the  dialect 
glo>s;irics  date  from  a  time  long  after  it  had  obtained  general 
currency,  so  that  it  would  escape  the  notice  of  the  cotnpilcrs  as 
t>eing  outside  their  proper  scope.  The  English  DuiiccI  Diiiion- 
ary  nwotions  only  the  sense  of "  abusive  language,"  which  b  said 
lo  be  cilRent  in  Yoikshiie  and  the  Lake  Country.  Some  reason 
for  bdieviag  that  the  iraid  Is  genuinely  dialccta^-an  inheritance 
from  the  bagnsgB  of  the  Seuidhiavisii  icttlen  In  the  north  of 
Eiigfamd--iB  aJidided  tiy  the  ooiDddence  of  lu  uses  with  tl^ 
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of  the  modem  Norwegian  verb  dmgja  (etymologically  equivalent 
to  the  English  "  to  sling  ")  and  related  words,  as  given  in  .he 
dictionary  of  Ivar  Aasen.  Slengja  kjefttn  (literally,  to  slinn  the 
jaw),  means  to  pour  out  abuse;  the  compound  slengje-ord 
(ttf rf  ^  word)  is  cxplaincfl  hy  .\a3en  "  a  new  word  without  any 
proiMT  rea.son,"  which  utrriei  \i.-Ty  near  to  the  notion  of  a  slang 
word."  The  English  word  li.is,  in  rant  speech,  certain  applica- 
tions to  matters  other  Uiau  those  of  language;  and  although 
these  have  not  been  found  recorded  at  any  very  early  date,  they 
may  poaubly  be  oU,  and  nay  contribute  to  the  determination 
of  the  jnimaty  sense.  Any  particular  mode  of  thieving  or  of 
maldBg  a  fiviag  by  fraudulent  means  is  called  a  "  slang  "{ and 
tbe  naae  term  it  applied  to  the  pstticular  line  of  budnoB  of  a 
shfliwman  or  a  troupe  «f  stnOing  phyen.  ftetber,  the  word 
is  UMd  adiectively  to  doignate  ftavdakntllief^ts  and  measures, 
and  the  early  slang  dictionaries  eiplabi  tbe  veib  ttang  as  mean- 
ing "  to  defraud."  The  precise  relation  between  these  varicms 
senses  cannot  be  determined,  but  they  seem  to  agree  in  iiaving 
some  relerence  to  what  Ls  lawless  or  irregular,  and  this  general 
notion  may  be  regarded  as  having  a  certain  affinity  to  the  me.an- 
ing  of  the  verb  "  to  sling,"  with  which  the  word  is  probably 
cSymoloRically  allied.  It  is  unlikely  that  the  word  slang,  in  the 
sen.'ics  here  uniier  consideration,  has  any  direct  ronnesioa  with 
the  homophuuous  word  meaning  "  a  strip  of  land." 

The  modern  extended  application  of  the  term,  which  is  closely 
paralleled  by  that  of  the  French  synonym  argfit,  is  not  difficult 
to  account  for.  In  the  first  place,  the  boondaiies  of  the  world 
in  which  shiny— in  the  original  seas»-ris  cunent  are  sonewhat 
indetenninateb  It  fa,  for  instaao^  not  eaqr  to  draw  the  line 
between  the  peculiar  language  of  "nifuea  and  vagabm^" 
and  that  of  the  lowest  order  of  tiaTelling  showmen  and  strolling 
players,  or  between  this  latter  and  the  strictly  analogous  body 
of  expressions  common  to  all  grades  of  the  histrionic  profession. 
Similarly,  the  prize-ring,  the  turf,  the  gaming-table  and  all  the 
varieties  of  "fast"  and  "Bohemian"  life  have  their  own 
eccentric  voc.abul.irics,  partly  identical  with,  and  in  general 
character  altogether  resembling,  the  slang  of  iho  criminal  and 
vagrant  classes.  In  the  second  place,  a  little  consideration  is 
sufficient  to  show  that  thieves'  cant  is  only  one  spedcs  of  an 
extensive  genus,  its  ^ecific  difference  consisting  in  the  unessential 
circumstance  that  its  Use  b  confined  to  one  particular  class  of 

per^oiis. 

AlLhougil  the  term  "  alaag  "  it  tomctimet  used  with  aMieoc 
kia  iatendonal  iaeiactnBaiit  and  liaa  often  been  caidcady  define^ 

the  notion  to  wMdi  It  ooncqionds  in  geaoal  use  aeema  to  be 
tolerably  predte.  Then  are  two  principal  characteristics  whicfa, 

taken  in  conjunction,  may  serve  to  dLstinguish  what  is  properly 
called  slan.g  from  certain  other  varieties  of  diction  that  in  some 
respects  resemble  it.  The  fn-i  r>f  thc^e  is  that  slang  is  a  consdous 
otlencc  against  .some  fonvcntionai  htandard  of  propriety.  A  mere 
vulgarism  is  not  slang,  except  when  i;  is  purposely  adopted,  and 
acquires  an  artificial  currency,  a^'ion^;  some  class  of  persons  to 
whom  it  is  not  native.  The  other  diiti,icii\'e  feature  of  slang  is 
that  it  is  neither  a  part  of  the  ordinary  language,  nor  an  attempt 
to  supply  its  deficiencies.  The  slang  word  is  a  deliberate  sub- 
stitute for  a  word  of  the  vernacular,  Just  as  the  characters  of 
a  dpher  are  substitutes  for  the  letten  of  the  alphabet,  or  at 
a  nickname  is  a  substitute  lor  a  penwnal  nanie.  The  latter 
comparison  is  the  more  exact  of  the  two;  indeed  idrkwanwa,  aa 
a  general  rule,  may  be  aoeuiatdy  described  aa  a  kind  of  sLing- 
A  slang  expression,  like  a  nldname,  may  be  used  for  the  purpose 
of  concealing  the  meaning  from  uninitiated  hearers,  or  it  may  be 
employed  sportively  or  out  of  aversion  to  dignity  or  formaliiy  of 
speech.  The  essential  point  is  that  it  does  not.  like  the  words 
of  ordinar>-  language,  originate  in  the  desire  to  be  understood. 
The  slang  word  is  not  invented  or  used  because  it  is  in  any  respect 
better  than  the  accepted  term,  but  because  it  is  ditTercnf.  No 
doubt  it  may  accidentally  happen  that  a  word  which  originalc-s 
as  slang  is  superior  in  expressiveness  to  its  regular  synonym 
(much  as  a  nickname  may  identify  a  person  better  than  his  name 
does),  or  that  in  time  it  devdopa  a  ihade  of  meaning  wUch  the 
owliiiary  tangmite  cannot  coavqf.  But  when  audi  a  word  ooBua 
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to  be  tned  miiidjr  on  ■coomit  of  it*  iotilniic  merit,  ind  not 

because  it  is  a  wrong  word,  it  is  already  ceasing  to  be  slang.  So 
lonR  as  the  usage  of  good  society  continues  to  proscribe  it,  it 
mav  bL'  c.iUc'l  a  vulgarism;  hut  ur;U-s.s  the  tiecii  which  it  serves 
is  supplied  in  some  Dthcr  way,  it  isiikciy  to  tind  its  way  into  the 
atandard  speti  h 

The  account  here  given  of  the  distinctive  characteristics  of 
•slang  conflicts  with  the  view  of  those  writers  who  so  define  the 
tam  W  to  make  it  include  all  words  and  uses  of  words  that  arc 
cnmnt  9afy  UMng  persons  belongiiig  to  some  particular  class, 
tiado  or  pwiftMOn.  But  such  an  extended  apfilication  of  the 
mid  B  not  anivotted  1^  gcoeral  usage.  It  ia  tnie  that  it  is 
not  uncommon  to  apply  the  nm»  of  dang  to  the  tedmical 
language  of  tfadc*  and  prnfeaiioiiBt  or  even  of  arts  and  adences. 
This,  however,  is  really  ft  "«Mrt«"«ly  metaphorical  use,  and  is 
intended  to  convey  the  imputation  that  the  employmcflt  of 
technical  language  has  no  better  motive  ih.in  the  desire  to  be 
unintelligible  to  the  uninitiated,  to  or  eicite  admiration  by  a 
display  of  learning.  If  the  imputation  were  true,  the  desi^jtia'  imi 
would  be  strictly  applicable.  Technical  and  scientific  terms  ni.iy 
justly  be  stigmatized  as  slang  when  they  arc  vise<l  preteniiously 
without  any  good  reason,  but  not  when  they  are  chosen  because, 
to  thoae  who  vadcntaiid  tbem,  they  afford  a  clearer,  more 
prociari.  or  noie  oomenient  expression  of  the  meaning  than  is 
fooid  fa  tbo  ordfauny  vocabulary.  At  the  same  time,  it  is  true 
tfaat  dveiy  tndo  or  profession  has  a  real  slang  of  its  own;  that 
iatoaay»abody  of  peculiar  words  and  expressions  that  iorve  as 
flippaat  or  nn^wMi"'  aubatktitcs  (or  the  tenna  that  sie  noog- 
Bbed  at  oonect  St  bappcas  not  fnfrequently  that  words  of  this 
kind,  owing  to  frequency  of  use  and]  the  development  of  specific 
meanings,  lose  the  character  of  slang  and  pass  into  the  category 
Of  acce])ted  technicalities. 

A  class  of  words  that  has  a  certain  afTinity  with  slang,  though 
adrt;itti:ig  heirg  clearly  disun^iiished  from  it,  consists  of  those 
which  are  proscriiKfl  from  the  intercourse  of  rcjiutablc  society 
because  they  c.xprcs.s  too  plainly  ideas  that  arc  deemed  indelicate, 
or  because  they  arc  brutally  insulting.  Such  words  share  with 
slang  the  characteristic  that  they  are  ordinarily  employed  only 
in  intentional  defiance  of  propriety;  they  differ  from  it  in  being 
nally  part  of  the  original  vernacular,  and  not  of  an  artificial 
vocabulaiy  which  is  anfaatittitfld  for  iu  Tbecuatomafyoiiphem- 
bau  wUdi  take  the  place  of  these  coadomaed  mcda  we,  of 
course,  tu  tcmovcd  from  slang;  but  the  mm»  h  atilctly  ap- 
plicable to  thoae  grotesque  metaphors  wUii  aie  aonetiaus  sub- 
stituted,  and  cmphaaiae  the  olEenaiTCnflH  of  the  aotiaB  instead 
of  veiling  it. 

The  known  histor\'  of  European  slang  begins  (leaving  out  of 
account  the  meagre  references  in  (Herman  documents  here.>l<cr  in  fw 
mentioned)  with  the  "Ballade*"  of  Francois  Villon  in  the  ijlh 
century.  The  French  argot  ol  thc»c  compositions  contains  much 
that  isat^obamok  but  tte  origin  of  some  of  iu  wwda  is  evMeat 
SMMieh.  Peoetloiis  expressions  relating  to  the  destined  end  of  the 
nalcMCtor  are  prominent.  Paroir  and  morUioye  {(or  whh  h  lit<T  ihc 
less  ironical  momte  i  regret  was  substituted)  are  nickn-mi'  :  i: 
scaffold.  AcoUn,  hanged,  corresponds  to  the  English  "  M.r,i^;^eii  '; 
the  synonymous  jrup  seems  to  be  an  onomatopoeic  formation  sug- 
gestive of  chokmg.  There  are  .wnie  derivatives  formed  with  the 
Sttfiix  art :  riflarl  is  a  poUoe^fTicer,  abromit  fog.  A  faw  «NMda  from 
lorcun  languat;es  occur:  audiiios,  prayer,  is  the  Latin  ondf  MM  of 
the  Mtanies;  attm,  bread,  is  obviously  Greek,  and  its  appearance 
in  the  isth  centur>'  is  somewhat  hard  to  account  for.  lleUtr,  to 
cat  may  perhaps  be  the  Latin  molere  to  grind.  Anse,  the  car,  is  no 
i1  I  -  ii  the  Uitin  ansa,  li.iiulU'.  In  the  15th  century  and  Uiter  thi' 
ranks  of  vagabondage  were  often  recruited  from  the  class  of  i>oor 
Students,  so  that  the  presence  of  some  words  of  learned  origin  in  the 
vocabnbuy  of  the  vagrant  and  criminal  classes  is  not  surprising. 
Among  the  prominent  features  of  Liter  Fnndi  dang  mny  be  noted 
the  use  of  the  suffix  mar*  to  form  dcrivatiTes  such  w  pvmgtumare, 
a  wiK-rnakcr,  and  the  prartice  ol  rendering  conversation  unintelligible 
to  outsiders  liy  tacking  on  some  unmeanmg  ending  to  every  word. 

In  Germany  the  word  Raht'olsch  (the  modern  KMwtlich,  still  the 
name  for  the  cant  <>(  v.i^'r.mt^)  (x'ciir^  as  early  as  the  middle  of  the 
13th  century,  and  durin,;  the  following  century  there  appc.ir  lists  of 
sung  terms  for  various  species  of  nialelactors  ,iud  lK;.:i^ln.;  ii:i;u  i^ors. 
The  earliest  attempt  at  a  vocabulary  of  "  K(Hwelsi  h  "  i-^  thnt  of 
Ceroid  I'lJlitiach,  cotnniled  about  I4<)0.  A  second  vii.-a!iular^.', 
Conlainins  nearly  the  same  m-;  ot  w<jr;l^,  is  cunt.uned  iu  the  fanuui-. 
Libtr  mgatofMM,  ion  printed  in  ijio  in  High  German;  vcrsiuos  in  ' 


Low  German  and  the  ifialect  of  the  Lower  lUiine  appeared  shortly 

afterwards.  An  edition  of  this  work  printed  in  1539  has  a  preface 
b\  M.irtin  Luther.  The  most  remarkable  feature  of  the  jargon 
represented  in  these  early  glossaries  is  the  Large  number  of  Hebrew 
words  that  it  contains.  It  is  not  clear  whether  this  fact  indicates 
that  Jews  fomied  a  large  proportion  of  the  German  vagabond  class 
at  the  beginning  of  tnc  I6th  oentucjr:  the  explanation  may  be 
simply  that  the  Hebrew  words  oontributed  by  Jewinh  vagrants 
found  acceptance  liocause  thev  were  unintelligible  to  ordinary-  people. 
llowcvtT  this  mav  be,  the  later  di( t ;i  narics  of  "  K.itwelsch  "  not 
only  retain  most  of  the  Hebrew  words  found  in  the  earliest  authorities, 
but  add  greatly  to  their  number.  There  are  s<jmc  words  from 
Italian,  as  hrtgan,  to  beg,  from  pregare,  and  barUn,  to  s|>e.tk,  from 
parlare.  The  language  of  the  gipsies  seems  to  hav^  contributed 
nothing,  nor  arc  there  an^  words  from  Latin  or  Greek.  Some  of 
the  words  arc  ordinary  Lrerman  words  used  mataphnric^illy,  like 
li'L-.'Jcrii  jM  (weathercix:k;  for  a  hat,  i-au  ii-r  [l-wiU  hfr)  fur  the  haii^'nian, 
tir:i-f  :!i  tter)  for  a  playing-card.  Others  arc  descriptive  coniixiunds 
such  ub  breiijuts  (uroad-foot)  for  a  duck  or  >;ikis<',  nr  derivatives 
formed  by  means  of  the  sufKxcs  -hart  (or  •an)  and  -hng,  as  ^runhart 
(from  {Ttjin,  green),  a  field,  eiaiharl  (from  tiaa,  smooth),  a  table, 
fttukart  (from  fiuf,  flight),  a  bird, /hkc tart  (Jramjunke,  spark),  tire, 
ifjiijr/  (from  /fi>5j,  stream),  \n.iter.  flasslin%,  a  fi^h,  iusilinfi  (from 
.'u'i«;-fi  t.i  Iisiiti',  the  i-.ir.  It  IV  tioteworthy  that  modern  Dutch 
thieves'  cant,  as  presented  in  the  dictionary  01  I.  Tcirliock,  ia  closely 
similar  in  its  principles  of  formation,  and  in  maHy llf  itt  acfiwl TPIndi| 
to  that  of  the  early  Cierman  vocabularies. 

The  earliest  English  "  cant  "  or  "  Ptodlers'  French,"  as  exhibited 
in  R.  Copland's  The  Hye  Waye  to  the  Spyttd  House  (1517),  John 
Awdelev's  Friitfrnilyt  of  Vacixbondes  (1561),  Thomas  flntniar's 
Cantnl  p  r  i'ur^.etours  (1567)  and  various  later  writers,  l)e  irs  a  cIdsc 
rcsembuince  in  its  general  character  to  the  (K-rman  Rotwetsth  of  the 
Liber  vagalorum,  the  most  notew<ni!iy  (nint  of  ditTerer.te  Iting  the 
absence  of  Hebrew  words.  The  sutYix  currc-sponding  tu  the  -hart  and 
•liiwaif  German  slang  is  -mans,  as  in  lithtnuuu,  day,  darkmans,  night, 
ntjfmans,  the  woods.  The  word  cheat,  a  thing  (whether  this  is 
etymologically  connected  with  the  >-crb  to  cheat  is  uncertain),  is  used 
to  form  a  great  \'ariety  of  descriptive  compounds,  sucli  .is  grunting 
chent,  a  pic;,  bitting  th^at,  a  shifv>,  titfkhng  cktat,  a  c^nk  or  capijn, 
motlit'.g  i/ii-ii',  a  iiaii'^'.n,  ■. mr/Jinii  ihral.  the  nj^-,  jrallinf^  cheat,  the 
tongue.  There  are  some  ordiruiry  Lnglish  words  used  as  descriptive 
nicknames  for  things,  as  lUuyers,  eyes,  stampes,  legs,  tiamptrs,  ttoes, 
prauHcer,  a  hone,  glymmar,  lire,  hp,  buttermilk  or  whey,  Mgii  padt 
the  highway,  pek,  meat.  Obviously  of  Latin  origin  are  grannam, 
ccjrn,  (Kinnam,  bread,  cassan.  c he<-,s<^.  Commisiion,  a  shirt,  is  from 
the  Uite  l.,itin  (umuia;  it  aftetwat<l5  appears  shortened  to  mish. 
Perhaps  boon  and  bfne,  good,  mav  lie  Latm,  but  a  French  origin  is 
possible,  yyle,  a  town.  Is  probably  French;  d<iu«  a  vyU,  the 
country,  seems  to  be  a  compound  at  thia.  A  iew  words  seem  to 
be  of  Dutch  or  Low  German  origin,  as  bung,  a  purse  (Low  Ger. 
pitng),  kinchin,  a  child,  cranke,  a  malingerer,  and  perhaps  feagvt  or 
jeak  ^Low  Ger.  fegen),  which  appears  in  modem  slang  as  /ate. 
Certainly  from  this  source  is  the  gamblinj  term  Joist,  to  palm  a  die, 
which  h.cs  l)econie  :i'ri)t,niii-(l  in  .i  fil'irative  itense.  Harman's 

list  includes  a  considerable  number  of  words  of  obscure  and  perhaps 
undiscovenble  origin,  as  insrs,  to  see,  Insrt,  moneyi  wyn,  a  penny, 
Iruie,  to  hang,  cafi  or  mw,  a  man,  msrf,  a  woman.  Attempts  to 
discover  an  etymology  for  some  of  these  in  Romany  are  unsuccessful. 
Ken,  a  house,  is  used  by  English  gipsies,  but  may  be  an  importation 
from  cant.   Even  in  later  English  siaiv  the  number  of  Romany 

words  is  surprisingly  small;  p<U,  OCigiaalqr  MBaoing  IjiOtlMr,  Is  000 

of  the  few  certain  examples. 

Fwem  the  >>th  osetnqr  oanraidB  it  haa  Iteea  more  and  oMie 
dUBcutt  to  dbtlnguldi  iMtweeo  the  cant  of  thieves  and  vagrants  and 
the  slang  of  other  classes  ntore  or  leas  characterized  by  disordcriy 
habits  01  life,  such  as  pugilists,  the  lower  orders  of  strolling  players, 
iirnfessional  gamblers  and  jiersons  of  all  ranks  addicted  to  low 
jiiLMsiires.  NIany  words  that  were  once  iieculiar  to  the  outcasts  from 
society  ate  now  in  general  slang  use.  While  a  few  of  the  words  of 
the  "  Pedlers'  French  "  of  the  i6th  oaatny  haw  amvhied  to  tlw 
present  or  recent  times,  the  majority  have  tiseA  supertsded  hy  iatse 
in\'entioas.  The  older  slatig  names  of  coins  or  sums  of  money,  for 
instance,  are  neariy  all  obsolete,  and  their  modem  synoityms,  mostly 
of  ol>scure  origin,  cannot  be  traced  ver>'  far  back.  QutJ,  a  guinea 
or  sovereign,  was  used  in  the  17th  century;  bob,  a  shilling,  hull, 
a  crown  piece,  tanner,  a  sixpence,  and  others,  are  of  I9th<entury 
date.  In  recent  times  the  vocabulary  of  lowKJass  slang  has  ot>> 
tained  several  words  from  Yiddish  or  Jewish-German,  such  as 
gonnof,  a  thief  (Hebrew  gannSbh  as  uroruMUOed  bf  German  Jews), 
Jooni,  a  pound  (German  Pfund),  ooftish,  oontXSCtcd  to  oof,  money 
(from  the  (.".erman  anflisihen,  to  regale  a  person  with  something). 
.\  fjcculiar  j;row-th  ol  the  nth  centur>-  is  the  so-called  "  hack  slang," 
current  chietlv  among  London  costermongcrs,  which  is  a  crj-ptic 
jargon  formed  by  pronouncing  words  backwards,  as  in  ecilob  or  slop 
lor  "  police,"  "  cno  dunop  and  a  flah,"  one  pound  and  a  half,  thirty 
shillings.  What  is  called  riming  slang,"  consisting  of  such  fantastic 
expressions  as  mtUion-pi*  for  eye,  lord  of  the  mmor  for  "  tanner," 
I.e.  sixpence,  is  a  iocular  invention  wluch  docs  not  seem  to  have 
ha<l  any  ''""•>"l'*'abV tuitwiiry fwwpt  *f*  tht —  thf  *fi*t**^ 
'  newspapers. 
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The  vuktiea  of  tlaag  that  hum  their  angia  and  curreocy  in 
the  repataUe  dMM  ol  todety  owe  tbdr  csbteace  puUjr  to 
impatience  with  tho  i«iHHWfriW  of  ceremonious  prainkty  of 
speech,  and  partly  to  die  kind  of  esprit  dt  corps  which  leads 

those  who  arc  associated  in  any  common  pursuit,  or  whose 
mutual  intercourse  is  especially  intimato,  to  take  pleasure  in  the 
possession  of  mcHlcs  of  speech  that  arc  peculiar  to  their  own 
"set."  The  former  feeling  is  naturally  slronRcst  among  those 
who  are  under  tin.  control  of  supi-riori  [n  whose  presence  they 
have  to  obscn'c  an  uncongenial  formality  of  expression.  It  is 
therefore  only  what  might  be  expected  that  every  public  school 
and  every  university  has  its  own  elaborately  developed  slang 
vocabblaiy,  and  that  dun  is  aho  a  {ood  dad  of  slang  that  is 
to  ■diaal.lMqra  and  to  undergraduates  in  general.  Even 
aowng  penona  of  riper  years  there  are  many  to  whom  cere- 
■MMdoua  apccdi  k  nawekooie.  The  motive  for  the  OMtiaa  of 
daag  fa  therefore  widely  difftned  throughout  al  chiMM.  Bcrito 
the  genenl  ahuig  that  ii  ainont  among  all  whoiehdacafaiBtthe 
hiwt  of  oonventiooal  deoomm  of  language,  there  are  innumerable 
special  varieties.  As  a  rule,  ever)'  trade  and  profession,  and 
every  closely  associated  group  of  persons,  has  its  own  slang; 
indeed,  there  arc  probably  few  family  circles  that  have  not 
certain  peculiar  expressions  used  only  within  the  household. 
It  may  be  noted  that  some  clasics  of  worltmetk — printers  and 
tailors  for  example  -arc  more  than  others  remarkable  for  the 
copiousness  of  their  trade  slang.  The  theatrical  profession  has 
in  all  countries  an  abundant  vocabulary  of  sportively  meta- 
phorical and  allusive  words  and  phrases  The  slang  current  in 
the  onlerly  portions  of  society,  in  England  at  least,  does  not 
pucaeat  many  insoluble  pusdca  of  etymolog>',  the  words  of 
obscun  oijgia  being  for  the  moat  part  such  aa  have  been  hxiported 
froa  a  lomr  levcL  Ihtra  b  a»  dlBcnlty  in  aoooiiatJng  ior  the 
BMagr  Jocularly  simOatfva  «M  of  otdfutiy  «wda»  tnch  as  "  tin  " 
for  money,  "  bags"  for  tramen,  "tBe"  for  hat.  Especially 
characteristic  of  utiiversity  slang  is  the  distortion  of  the  form  of 
words,  sometimes  with  the  appending  of  a  conventional  termina- 
tion, as  in  the  German  student's  '"  schleo  "  for  sckUchI,  "  Kneo  " 
for  Kneipe,  "  Bim  "  for  liuscn,  "  Respum  "  for  Respeki,  or  the 
English  ■'  rugger  "  and  "  soccer  "  for  the  Ku^jby  and  Association 
varieties  of  the  game  of  football,  "  tosher  "  for  unattached 
student,  "  progging  "  for  the  iJisciplinary  function  of  the  prtx:tor, 
"  ekkcr  "  for  exercise,  "  congraitcrs  "  or  "  congraggcts  "  for 
congratulations.  Such  shortened  forms  of  words  as  "  thou  " 
for  thousand,  "  eies  "  for  expenses,  "  exam  "  for  examination, 
"vac"  far  vacation,  "photo"  for  photograph,  "bihe''for 
faiqrde,  may  naaooably  be  classed  as  slang  when  they  are  ttiedi 
tridi  iatMttional  bnproptiety  or  flippant,  hut  many  auch  forms, 
OB  MOOWit  of  theit  oonvenient  hicvity,  have  acquired  a  degree 
of  LmrHM.jr  that  entitles  them  to  ra^  as  respectable  colloquial 
English. 

It  is  generally  admitted  that  in  the  United  .States  the  currency 
of  slang  is  wider,  and  its  vocabulary  more  extensive,  than  in  other 
English-speaking  countries.  Indeed,  au  .American  encyclopaedia 
has  the  entry  "  Slang,  see  Americanisms."  The  two  things,  of 
course,  are  not  identical,  and  some  of  those  American  expressions 
that  are  in  England  regarded  ,ind  used  as  slang  have  no  such 
character  in  their  native  country.  But  the  invention  of  new 
words  of  grotesque  sound  and  ludicrotnly  descriptive  point  is  a 
favourite  form  of  humour  in  America,  and  the  freedom  with 
which  these  coinages  are  used  in  many  newspapers  contrasts 
irith  the  more  sober  journalistic  style  usual  in  Rngland.  Much 
of  the  cuneat  ilang  of  America  is  used  only  in  Uia  land  of  Its 
od^aadltisDMWKXMBmoQ  to  meet  irith  newM^MT  articles 
of  whtdi  an  untmvdied  EngUshman  woidd  harwy  be  able  to 
understand  1  sentence,  and  on  which  the  dictionaries  of  Amerioui- 
isnis  aiiord  little  light.  The  American  contribution  to  the  current 
slang  of  the  British  Isles  consists  mainly  of  words  and  expressions 
that  are  recommended  by  their  o<ldity,  such  "  saillywag," 
"  absqu.ituhili',"  "  skedadtllc,"  "  v.unnose  "  ifrum  the  Span. 
vimos,  let  us  go),  and  words  relating  to  pohLical  life,  such  as 
"  mugwump "  (originally  an  Indian  word  meaning  "  great 
chief "),  "  carpet-bagger,"  and  "  genymander."  AuatiaUa, 


aliOk  aa  may  he  seen  bom  the  nowds  of  Rolf  Boldrewood  and 
other  writen»  posscsKa  aa  ample  store  of  dang  peculiar  to  Itadl^ 
butof  this  "larrikin  "is  the  only  word  that  haa  fomid  ita  my 

into  general  use  In  the  mother-country. 

To  the  plulolugi.it  the  most  interesting  question  conncrted 
with  slang  15  that  telating  to  the  importance  of  the  tharc  which 
it  has  in  the  development  of  ordinary  language.  It  is  probably 
true  that  the  standard  viKabuIary  of  every  modern  European 
laiiftuiiK'-  includes  some  words  that  %vcri'  urigin.uly  sl.iii':;;  but 
there  is  certainly  much  exaggeration  in  the  view  that  has  been 
sometimes  maintained,  that  slang  is  one  of  the  chief  sources 
from  which  languages  obtain  additions  to  their  means  of  ex- 
pression. The  advocates  of  this  view  point  to  the  fact  that  a 
certain  number  of  Italian  and  French  words  descend,  not  from 
the  Latin  words  of  identical  meaning,  but  from  other  mwds 
which  in  vulgar  Latin  mte  aufaatitnted  for  these  by  way  of 
jocufaur  metaphor.  Thua  the  Itafian  feito,  FV.  ttU,  head, 
sent  the  Lat.  testa,  pot  or  sbdl;  the  Fr.  joue,  cheek,  corresponds 
by  strict  phonetic  taw  to  the  Late  Lat.  gabala,  porringer.  It  may 
be  conceded  that  in  these  iiLstances,  and  a  few  others,  words  of 
popular  Latin  slaiig  have  become  the  accepted  words  in  the 
languages  descended  from  Latin.  But  the  number  of  instances 
of  this  kind  is,  after  all,  inconsiderable  in  comparison  with  the 
extent  ol  the  whole  [Kipular  vtn  ^itjulary ;  an<l  the  conditions  under 
which  the  Romanic  languages  were  developed  (from  Latin  as 
spoken  by  peoples  mainly  of  non-Latin  origin)  are  somewhat 
abnormal.  A  consideration  of  the  essential  characteristics  of 
slang,  as  previously  explained  in  this  article,  will  show  that  it  is 
only  to  a  Umited  extent  that  it  is  likely  to  be  absorbed  into  the 
general  language.  It  has  been  pointed  out  that  sUng  mrda, 
&ir  the  moat  part,  do  not  eipremnotiona  which  ordinaiy  language 
cannot  Claras  quite  aa  efficiently.  TUs  fact  implica  a  nota- 
worthy  Umftatiw  of  the  capabilities  of  slang  as  a  source  from 
which  the  deSdendes  of  a  language  can  be  supplied.  As  the 
prevailing  tendency  of  words  is  toward  degradation  of  meaning, 
one  of  the  most  frequently  recurring  needs  of  language  is  that 
of  words  of  dignified  and  serious  import  to  take  the  place  of 
those  which  have  become  chcapcne<l  through  ignoble  use.  It  is 
I  obvii  ijt,  ilicit  slang  can  do  nothing  to  meet  this  demand.  The 
less  frequent  want  of  terms  of  contempt  or  reprobation  may, 
of  course,  be  supplied  by  adoptions  from  slang;  and  in  the 
exceptional  instances  in  which,  as  has  already  been  indicated, 
a  slang  word  has  no  synonym  in  ordinary  speech^  it  BHJ  veiy 
naturally  find  its  way  into  recognised  use. 

On  the  whole,  the  debt  of  modem  standard  Eo^ish  to  slang  of 
all  kinds  is  probably  smaller  than  most  peisons  wodd  soppooe. 
A  few  «otds  have  been  fmnildwd  by  thieves' catt,  and»  as  mii^ 
be  eipertad,  most  of  these  idate  to  criminal  or  vMous  practices. 
No  one  will  be  surpr&ed  to  learn  that  ngue  and  buUy,  and  the 
verbs  to  filch  and  to  foist,  are  derived  from  this  source.  On  the 
other  hand,  one  would  hardly  have  expected  to  find  "  drawers, 
hosec.  "  in  Harman's  vocabulary  of  I'edlers'  French  "  in  15O7. 
Tlie  word  soon  came  into  general  use,  probably  because  (though 
not  euphemistic  in  original  intention)  it  suited  the  same  atTccted 
notion  of  delicacy  which  lefl  to  the  substitution  of  "shift" 
for  "  smock."  There  arc  .some  words,  such  as  prif,  to  steal, 
which  were  once  vagrant  slang,  but  are  now  universally 
understood  and  widely  used,  without,  however,  losing  their 
"  shtngy  "  character.  The  utmost  that  can  be  said  is  that  tbqr 
are  on  dm  dd>atahlo  ground  between  slang  and  meafy  jocubr 
Isngnagit. 

Althou^  it  often  happens  that  words  hchni^  to  the  BNce 
reputable  kinds  of  slang  nndeffii  some  Unpravement  in  stntua— 

acquiring  some  degree  of  tolerstloo  hi  refined  drdes  when  they 
would  once  have  been  considered  offensive — there  are  few  Inp 
stances  in  which  such  a  word  has  come  to  be  regarded  as  unez- 

ception.Tble  Knf.Mih.  One  example  of  this  is  prii;  (a  distinct 
word  from  the  term  of  thieves'  cant  already  mentioned),  which 
originally  denoted  a  person  uver-scrupulous  in  his  attire  and 
dctneanour,  but  has  now  acquired  a  ditTerent  sense,  in  which  it 
supplies  a  real  need  of  the  language.  Ot  her  words  t  hat  were  once 
slang  but  are  so  no  longer  are  put,  humbui,  tondcm  (apparently 
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a  university  joke  founded  on  "  at  length  "  as  the  dictionary 
tenikring  i::'  the  Latin  adverb). 

BiULioGRAPiiv. — English:  Moot  of  the  authorities  for  the  early 
history  of  English  vagrant  slans  arc  reprinted  in  voL  ix.  of  the 
Eatn  Snries  ol  the  Early  Engliith  Text  Society,  edited  by  E.  \'ilcs 
and  F.  J.  Furnivall  (1869),  which  contaiiw  John  Awdeley's  The 
PMtrmlyi  of  VocabomUi  (from  the  edition  of  1575),  Thomas  Har- 
man's  Catieat  for  Commen  Cursettmrs  (1567-1573)^  anid  The  Grmmd- 
work  of  Conny-mkking  (anonymous,  1 5C)3),  DoMcs  extracts  from 
olhir  <ail\  work-s  which  furnish  Riossanes.  The  Diflionary  of  the 
CjM.'inj;  Crns,  by  B.  E.  i.iio  diitc.  liut  priructl  at  the  end  .jf  thi'  17th 
centur>';  photographic  reprint  by  J.  S.  Farmer),  is  valuable  as 
cootaiiiiiy  the  aaiuaat  laMUvn  nomt  of  namr  word*  stiU  in  us<' : 
while  imuniy  treating  of  tidevca*  and  vagnnta  taittitage,  it  inducics 
much  that  ttdongs  to  slang  in  the  wider  sense.  Among  the  many 
later  works,  only  the  followii^  need  be  mentioned  here:  Franris 
Grose's  ClatsUat  Dictionary  of  the  Vulgar  Tongue  (3rd  cd.,  t7<X>): 
The  Slang  Di<:lionat\,  anonymous,  but  undfrstiMxl  to  be  by  the 

work  of  considerable 
dictionary  of  Slang, 
Ldand  (l88«;);  and 

Slang  and  its  Anaiog^ufs,  by  J,  &  Farm<  r  nrr  \\.  E.  Henley  (1890- 
1904),  which  inirpfisses  all  Jiwllar  lrork>  :ji  extent  of  vocabulary 
and  abundance  of  illus;rative  matter,  ihounh  the  dates  and  even 
the  text  of  the  ijuotations  are  often  in;.LCiirate.  F<jr  the  slang  of 
public  -^-hwils  see  The  Wtnchrstfr  Wmd'hool:,  fiy  K  (i.  K.  Wrenih 
(li)<il  ;  and  The  Eton  Glosiitry.  1>\  C.  R  Stone  ii<i<)2]. 
French:  The  earliest  systematic  treatment  of  argot  is  found  in 
Km  tfaireuse  des  Maiuis,  GMtKX  BMmitmt  A  Csmv.  I'V 
PiBchonde Ruby  (a  pseudonym),  which  w«nt  through  levienuMitioris 
in  the  early  part  of  the  I7th  century,  and  has  been  reprinted  in  1831 
and  1868.  The  Jang  of  the  isth  century  is  disrussrd  in  Jargon  au 
piintihme  stitle,  by  Augustc  Vitu  (iWH.Vl,  which  includes  an  edition 
ol  the  BaJlaHes  of  Villon;  in  Le  Jarj^on  c-l  jobelin  de  f\  \'iilint,  \>y 
Llicicn  Schdnc  fiSS").  and  in  L'Argol  ancien,  by  L.  Sain^an  (1907). 
Fianciaque  Micnel's  Elttdes  de  pkiiologie  combarie  sur  I' argot  (|N^6) 
is  important  for  its  rich  collection  of  material  and  its  coi)ious  refer- 
ences to  «)iim-s.  I-ater  works  deacrsnng  attention  are  Dictionnaire 
de  la  langue  verlr,  hv  Alfrefl  Delvau  (2nd  cd.,  1867),  and  Dictionnaire 
de  inrf^'it,  liy  l.i)r<''lrin  L.irihcy  flS8y).  For  modern  slan^,  taken  in 
a  very  c  iniprehe-i -i\  1/  ■,i  n  ,i-,  ;lie  chief  authority  is  Lucien  Rigaud, 
Dii!tPK,u:iri-  de  I'argot  moderne  (1881^.  For  the  special  thng  01 
pnntrrs.  si^t^-  Euguie  Doutmy,  INciMMMMW  d$  FtrgH  itt  typo- 
graphes  (1883). 

Oaraiaii:  An  admirable  collection  of  dw  ariifiatl  doenmcnts  for 
the  history  of  thie^xa'  and  vagrant  sianc  from  Ae  oaHiest  periud 
has  been  published  by  F.  Kluge,  under  the  tide  Ratweitch  (1901). 
An  earlier  hook  of  great  importance  is  Al4-Lalkinailt,  Das  deuluhe 
Gaunerlum  (1858).  For  mixlern  popular  llMf  tee  A.  Gentbc, 
Dtuisches  sLin^  I  i8i>2).  Tnivcrsiiy  slan( b cUy  tinted  in l>Mtf*cA« 
Studentempriuhe.  h'^  K.  Kluee  (1895). 
Dutch:  Isidor  Teirlinck,  Woordenboek  tan  Bargoensch  (1886). 
Italian  and  Spanish:  F.  Michel,  in  £tudes  de  phUologie  tomparte 
I'arfet  (sec  above),  gives  a  vocabular>'  of  Italian  thieves'  slang 


from  ffuapo  modo  da  intendere  la  lingua  serga  (1619,  reprinted  at  the 
end  of  the  Trulttito  dei  Bianti,  1828),  and  one  of  Spanish  slan^  from 
Romances  dc  Germania  (eil.  6,  shortly  before  lSi">:.  Fur  S[ianish 
thieves'  language  see  atao  A.  Bes8e»«  Argiri  espeHoi  (Barrelon.'), 
no  (l  ite);  •  laiie  iMupoition  of  tha  woida  givn  by  this  writer  is 
gipsy.  -  (H.  Br.) 

SLATB  (properly  Clay  Slate;  in  M.  Eng.  slat  or  sclat,  from 
0.  Fr.  esclat,  a  small  piece  of  ixood  used  as  a  tile;  rsdaler,  to 
break  into  pieces,  wiience  modem  Fr.  fcJal,  the  riHj;  l>eing  seen 
•boio  Ger.  MAMnn^to  ^ilit),ia  ceology,afiiiil^  fine-gnined 
arginaoeoas  rack  wUdi  deavea  or  tpUtt  readily  into  tMa  dafaa 
having  great  tenailestrengtb  and dmiMlity.  liaiqr other  are 
itnpn>|>crty  called  dnie,  U  tbey  are  thin  bedded  and  can  be  med 
for  riKifinc  .iiirl  simitar  purposes.  One  of  •  I'c  beat  known  of  t  Ik-r- 
is  the  Stonesiieli)  slate,  which  is  a  Jur.issic  limestone  ociurrnij; 
near  Oxford  and  famous  for  its  fossils.  Slates  properly  so-called 
do  not,  except  on  rare  ocra-sion.s,  split  alonp  the  bedding,  but 
aKing  planes  of  clciivaRc.  whi<  h  interst  i  l  t tie  be<ldinK  usually  at 
high  angles.  The  original  matcri.U  was  a  fine  clay,  sometimes 
wUh  more  or  less  of  sand  or  ashy  ingrt^Iicnts,  occasionally  with 
loow  Bne;  and  tbe  bedding  may  be  indicated  by  altemaUng 
budt  ef  diffcRot  Ihbologicd  cfaaractcr,  ciOMinc  tbe  detvage 
fiMcaof  thedatcii  and  often  intemiptingtbedea.'Vige^  or  rendering 
It  imperfect.  Cleavage  is  thus  a  superinduced  atnicture,  and  its 
explanation  i*  to  be  found  in  the  rearrangement  of  the  miiiernls, 
and  the  development  of  a  tcrtain  dej^rcc  of  crystalliitation  by 
pressure  arting  on  the  rock.  Slates  Ix  lonj;  mostly  to  the  older 
geological  systems,  being  commonest  in  Pre-Cambrian,  Cambrian 
and  SQttrian  districts,  though  they  may  be  found  of  Carboniferous 


or  even  of  Tcrtiar>'  age,  where  mountain-building  processes  have 
folded  and  rompresseti  these  more  recent  formatiotis.  l  lu-  ai  t  ion 
of  pressure  is  shown  also  by  the  fossils  which  sometimes  occur  in 
slalcs;  they  have  bcx-n  drawn  out  and  dhtflttwH  in  such  a  way 
as  to  prove  that  the  rock  has  undergone  deformatioa  and  bu 
beha%'ed  like  a  plastic  mas-s.  Evidence  of  the  Mine  kind  b 
afforded  by  tbe  shape  of  tbe  knots  and  ooncretioits  aomctitnea 
present  m  the  slate.  If  the  bedding  be  traced,  either  in  the 
slates  or  in  the  other  rocks  which  accompany  them,  flexures  wiD 
l>e  frequently  observed  (the  folding  oft«Mi  being  of  an  isoclinal 
t>  pe) ,  while  revtned  fuilting^  or  thmsting,  is  usually  alio  con- 
spicuous. 

The  origin  of  slaty  cleaya^e  is  in  some  measure  obscure. 
This  strtjcturc  is  by  no  means  tonfin'-*!  to  slates,  though  always 

best    exemplified  in 

them,  owing  prob- 1 
ably  to  the  fine-' 
grained,  aigUlaceous 
materials  of  wUdi 
tbey  ccoflfat.  Oiits, 
igneous  rocks,  asb- 
bctb  and  limestones 
m.ay  and  often  do 
show  cleavage, 
("oarse  rocks  and 
rocks  consiiting  of 
hard  minerals  are 
always  imperfectly 
cleaved.  The  cleav- 
age of  slates  must 
be  disiingulabed 
from  cleavage  of 
minerals,  the  latter 
being  due  to  different 
degreis  of  ctihesion 
along  definite  cryslal- 
lographic  planes. 
The  connexion  of 
cleavage  with  pres- 
sure, however, 
unmistakable.  It 
is  never  esbAJtcd 
except  by  rockt 
which  have  been  sub- 
jectcd  to  the  tangential  stresses  set  up  in  the  earth's  crust  by  fold- 
ing. These  stresses  may  operate  in  several  ways.  They  will  alter 
the  sh.ipc  of  mineral  partii  les  by  broadening  them  in  a  diret  tion 
at  right  angles  to  the  prini  ii'.il  jircs-sures,  while  they  rire  thinned 
in  the  direction  in  which  1  he  pressure  .icted.  Probably  the  size  of 
the  particle  will  be  slightly  rc<luccd.  This  method  of  reasoning, 
however,  docs  not  carrv-  us  far,  as  the  minerals  of  slates  vary 
con.siderably  in  form.  Pressure  will  also  tend  to  produce  an 
espanaion  of  tlie  lock  maaa  in  a  diiectkm  (usually  nea^  vertical) 
gt  itght  aogjea  t*  tbe  ooni|ireHian,  far  sock  mite  as  date*  are 
diitbictly  plastic  in  great  buhhs.  This  tovntfi  will  ht^  to 
orientate  the  particles  in  tbe  direction  of  movement,  and,  opera- 
ting conjointly  \s  ii  h  I'u  fl-ilteninR above cxplaineti, will  accentuate 
the  liability  to  di;a\  e  111  a  delinite  set  of  pLmes,  The  recry,stalliza- 
tion  induced  byprcssure  is  probably  <>f  still  prcatcr  importanrc. 
Slates  consist  largely  of  thin  plates  of  mir.i  arr.mRcd  parallel 
to  the  dttivagc  faces.  This  mica  has  developol  in  the  rork  as  it 
was  foldctl  and  compressc<l.  In  the  moist  and  plastic  slate  the 
mincnd  panicles  slowly  enUrgcd  by  the  addition  of  new  crystal- 
line moleculca.  Those  &cea  whidi  ran  peqpendiculaz  to  th« 
pressure  would  grow  tlowly,  aa  tbe  great  pnasure  would  proraote 
solution,  and  inhibit  dcporitian;  the  edfca  or  aides,  on  the  other 
haitd,  being  less  exposed  to  the  preasnre  would  receive  fresh 
deposits.  In  tins  way  thin  laminae  would  form,  l>itip  at  ripht 
angles  to  the  direttion  of  greatest  stress.  Micas  aiui  other 
platy  minerals  tsuch  as  chlorite),  whiih  naturally  grow  most 
rapidly  on  their  edges,  would  show  this  tendency  best,  and  such 

ntnenlt  muiUy  km  &  lu|e  part  of  the  best  aktcs;  bat  even 


Sketch  (bv  Du  N'oycr)  of  a  block  of  1 
gated  slate  from  I>v  ils  Glen,  Co.  Wicklow. 
The  cnimple<i  hands  mark  the  bedding,  and 

the  fine  prrponiiiriilar  striae  in  front  arc 
the  elij.i\ .it.:e  [ilani'.,:  the  tii;r  liiir--  on  the 
13  darkened  sule  iinTilv  represint  shiidmi',  and 
must  not  be  taken  for  plane.s  of  division  in 
the  rock.  It  will  be  obscr\-ed  that  the  cleav- 
agej^lanes  do  not  pass  throogh  the  white 
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quartz  ar.d  fL-lspar,  which  under  oritinary  timdiiions  form  more 
equidimeiisional  crystals,  would  assume  lenticular  forms.  In 
the  necessary  co-operation  of  these  three  causes,  viz.  flattening 
of  particles  by  compression,  orientation  of  particles  by  flow  and 
formation  of  laminar  crystals,  the  fundament ai  explanation  of 
•Uly  deavafc  is  found.  The  planet  of  cleavage  will  be  afipToxi- 
natcly  petpendicular  to  the  earth  pmnnw  wfaidi  acted  in  the 
dbtiict;  bnoe  the  atiike  of  the  deavife  (jLi>  Its  tnnd  when 
followed  Bcroot  the  cotmtry)  will  be  perabtent  ov«r  cocdderable 
areas. 

Where  the  rock  masses  are  not  homogeneous  (r.g.  slates  alter- 
nating with  gritty  bands) ,  the  cleavage  is  most  perfect  in  the  finest 
grained  rocks.  In  passing  from  a  slate  to  a  grit  the  direction  of 
the  cleavage  changes  so  that  it  tends  to  be  more  ne.'irly  per 
pendicular  to  the  bedding  planes.  A  structure  akin  to  cleavage, 
often  exemplified  by  slates  espedaily  when  they  have  been  some- 
what contorted  or  gnarled,  is  the  AmtweickuMgsdhage  of  Albert 
tUbn.  It  k  produced  by  minute  crumplings  on  the  deavage 
fiwee  aD  arranged  so  that  they  lie  akiaf  defi^te  plants  crossing 
tlie  deavage.  These  slight  biflectioiiB  of  the  desvage  nay  be 
shaip-aidcd,  and  may  pass  into  small  faults  or  steps  along  which 
dislocation  has  taken  place.  A  secondary  or  false  cleavage,  less 
iH-rfttt  lhari  the  true  cleavage,  may  thus  be  prodund  'xe 
J'EikOLoGY,  ri.  fig.  -i.  The  faces  of  slates  have  usually 
a  slightly  silky  lustre  duf  to  l!ic  abundance  of  minute  scales  of 
mica  ail  lying  parallel  and  relliH-ting  light  simultaneously  from 
their  pearly  basal  planes.  In  microscopic  section  the  best  slates 
show  mudi  colourless  mica  in  small,  thin,  irregular  scales. 
Green  chlorite  is  usually  also  abundant  in  flakes  like  those  of  the 
Bka.  The  prindpel  tdditfcwMil  ingredient  is  quarts  in  minute 
lent-abaped  grains.  The  sise  of  the  individua]  particles  may  be 
•ppieaiBUtt^  one-five-hnndredth  of  an  inch.  Minute  rods  or 
needles  of  nitOe  are  also  common  in  slates,  and  wetl-formcd  cubes 
of  pyrites  are  often  visible  on  the  splitting  fares  The  Ijriiwnish 
colotir  of  some  slates  is  due  to  limonite  and  haematile,  but 
magnc!  itc  occurs  in  the  darker  roKiun  d  varieties.  Other 
minerals  which  occur  in  the  rocks  of  this  group  are  caldte,  garnet, 
biotite,  chloritoid,  cpidote,  tonnnsUne  end  gnpiUte  or  deifc 
carbonaceous  materials. 

By  advancing  crystallization  and  increased  size  of  their  com- 
poMBts,  alitas  pais  gradually  into  phyUttes,  which  CDBsiBt  also 
of  quuts^  inuiwvltc  and  <3diorilie.  In  the  ari|hibeadiood  ef 
intrusive  granites  and  sfanQir  phitoiic  (gneona  tocka,  dates 
undergo  "  contact  alteration,"  and  great  dianges  ensue  in  their 
apf>earance,  structure  and  mineral  composition.  They  lose  their 
facile  cleavage  and  become  hard,  dark-coloured,  slightly  lustrous 
rocks,  which  have  a  splintery  character  or  bro  tk  into  small 
cuboidat  fragments.  These  are  known  as  "  horiifelscs  "  (q.r.). 
Farther  away  frorr.  the  prarito  the  slates  are  not  so  much  altcrni, 
but  generally  show  small  rounded  or  ovoid  qx>ta,  which  may  be 
dariur  or  lighter  in  ooiour  than  the  matrix.  The  spots  contain 
•  variety  of  minerals^  aometimca  mainly  white  mica  or  chlorite. 
In  these  ^tted  dates  andaluaite,  chiastolite,  garnet  and 
OQcdierite  often  eocnr;  Hiissteltte  is  eqiedally  chamcteristic; 
conlieiite  ooana  only  wlisn  the  alteratian  is  intense.  The 
chtastolite-slates  show  elongated,  straight-sided  crystals  with 
black  cores  (see  Petkology,  PI.  IV.  fig.  9),  which,  on  transverse 
section,  have  the  form  uf  a  cross  constituting  the  two  diagonals 
of  the  rhombic  or  squarish  pattern  of  the  mineral.  These  crystals 
may  be  half  an  inch  to  several  inches  in  length;  they  arc  usually 
more  or  less  completely  weathcrctl  to  white  mica  and  kaolin. 
In  other  cases,  especially  near  mineral  veins,  slates  are  filled  with 
black  needles  of  tourmaline  or  arc  bleached  to  pale  grey  and 
white  ooburs,  or  are  silicified  and  impregnated  with  mineral  ores, 
fkequantbr  hi  distnctswheie  slates  en  onichcninpled  they  ate 
traversed  by  nunwrons  quartz  vtbu,  which  have  a  thkknesa 
varying  from  sevenlincheBiipto  Biny  feat,  andmay  occasionally 
be  auriferous.  (J.S.  F.) 

Slates  are  widely  used  for  rcxifing  houses  and  buildings  of  every 
description,  andforsuch  purposes  they  are  unequalled,  the  l)cttcr 
sorts  possessing  all  the  qualities  necessary  for  protection  ngainst 
wind,  rain  and  storm.   The  finer  varieties  are  made  into  writing 


slates,  and  in  districts  where  cross  cleavage  exists  slate  pencils 
are  made.  Slabs  are  also  manufactured,  and,  being  readily  cut, 
planed,  dressed  and  enamelled,  are  used  for  chimney  pieces, 
billiard  tables,  wall  linings,  cisterns,  paving,  tomlMtoocs,  ridge 
rolls,  electrical  switdi-bosids  end  vsiious  oUwr  aiehitectiml 
and  industrial  purposes. 

Slate  ruck.s  are  quarried  both  above  ground  and  below  ground, 
according  as  they  lie  near  to  or  distant  from  the  surface.  When  they 
are  near  the  surface,  and  their  dip  corrL-s.|xjnd<  with  the  slope  of  the 
ground,  they  arc  in  the  mo&t  favoiirah<tf  [i-isition,  and  are  worked 
in  terrace*  or  galleries  formed  aloni;  the  strike  of  the  beds  and 
having  a  height  of  about  $0  ft.  The  galleries  are  generally  carried 
on  in  section*  of  10  vda.,  worked  acniaB  the  beds,  and  may  rise  to 
any  height  or  be  sunlt  below  the  surrounding  level  by  excavations. 
Wfien  i!u-  rnck  is  much  removed  from  the  surface,  or  inconveniently 
Flt  ia'nl  I  ir  oprn  workings,  it  Is  quarried  in  undernmund  chambers 
reached  by  levels  tlriwn  ihnjugh  the  intervening  mass  and  across  or 
along  the  IxnIs.  tJr  it  may  Ix?  nn"css.ir>'  to  sink  shafts  a.s  in  cual-pits 
before  the  rock  is  arriviij  at,  but  the  cost  of  doing  so  forms  a  serious 
drawback.  The  material  is  somctime.s  won  by  the  aid  of  channelling 
machines  which  make  a  series  of  cuts  at  rignt  angles  to  each  other 
in  the  face  of  the  rock;  a  block  is  then  I>rokcn  off  at  its  base  by 
wedges  furce/l  into  the  cuts,  and  its  removal  permits  access  to  other 
blocks.  When  blasting  is  resorted  to,  advantage  is  taken  of  the 
natural  cuts  or  joints,  as  the  rock  is  rea<!ily  thr  iwn  nr  worketl  off 
these.  The  explosive  used  should  be  of  such  a  character  as  to 
t  hrow  ottt  or  detach  masses  of  rack  without  much  apllntefiag,  which 
would  destray  the  blocka  for  ilate-makuig.  From  the  maw  thrown 
out  by  the  blast,  or  loosened  so  as  readily  to  come  away  by  the  use 
of  crowbars,  the  men  select  and  sort  all  good  bIfKks  and  send  them 
in  wav;giiris  to  the  sl.ilr  huts  Id  (>p  split  .im!  flrfs-n'ti  into  sl.nes.  Two 
met'.  ,irc  crufildycd  a:  tliis,  ij[ icr j: iun— one  sfilittin,;  and  the  other 
drCNsinn,  iK'ti:ir:iiiiH:  i!>eir  work  in  a  sitting  pu.-,',urf-  The  splitter 
places  a  M  x  k  on  en  1  l>etwx'cn  his  knees,  and  with  chisel  and  mallet 
splits  it  i:iio  as  manv  plates  as  possible  of  the  usual  thickness  for 
roofing  purposes — namcly,ei{narterof  an  inch  more  or  less  according 
to  the  sixe  and  strength  Rqaired.  These  plates  are  then  placed 
horizontally  by  the  drcsseron  a  vertical  iron"  stand,"  and  cut  with 
a  sharp  knife  into  skte.s  of  various  sins  suitable  for  the  market. 
For  an  enumeration  of  these  siacB,  ate  RooFS,  whcTO  also  will  be 
fMund  an  .irc  niinr  of  t  he  difcRBt  vuieties  of  dales  and  cf  tiw  WBys 

in  which  they  arc  fixed. 

SLATE  ISLANDS,  a  group  belonging  to  the  parish  of  Kilbrandon 
and  Kilchattan  off  the  coast  of  Lome,  Argyllshire,  Scotland. 
They  comprise  Scil,  E.osdalc,  Torsay,  Luing  and  Shuna,  and  owe 
their  name  to  the  fact  that  they  are  composed  mainly  of  meta- 
morphic  rocks,  Easdale^  Tkmay  and  f.uing  being  entirely  slatc^ 
Seil  mostly  slete  with  some  porphyiite  in  the  north,  and  Shnnn 
gnebeosb  The  qneidce  provide  eoeupetbn  fer  moet  «f  the 
inhabitants.  The  eteamers  to  and  from  Oban  usually  call  at 
Luing  and  Eaadale.  Sea  (pop.  424),  the  most  northerly,  is  con- 
nected with  the  mainland  by  means  of  Clachan  briiige  on  its 
north-east  side,  near  Rue.  It  measures  4  m.  N.  and  S.  by  3  m. 
E.  a:id  W.  at  iis  widest,  and  contains  Kilbrandon  church.  Off 
a  pronioiiloi y  on  '\\s  west  coast,  divided  only  by  a  narrow  strait, 
is  the  comparatively  flat  island  of  EASDAtE  (pop.  J84),  measuring 
roughly  i  m.  each  way.  The  quarries  have  been  worked  since 
i6jo  and  yield  some  eight  million  dtfee  every  year.  The  experi- 
ment of  leasing  them  to  the  workenon  co-operative  lines  has  been 
tried  unsuccessfully.  Limns  Cpcp.  6ao)  is  situated  S.  of  Sdl, 
is6m.loBgeiuli|ni.lMoad.  Tmsay  ^op.  7),  i  m.  long  by  }  m. 
broad,  lies  off  Its  Borth-eaet,  and  Shuka  (pop.  8),  3^  m.  hng  by 
t    m.  broad,  off  its  south-east,  shore. 

SLATER,  JOHH  FOX  (1815-1884),  American  philanthropist, 
son  of  John  Slater  (Samuel  Slater's  brother  and  paitncr',  was 
bom  in  Slater>ivillc,  Rho<le  Island,  on  the  4th  of  March  1815. 
He  wxs  educat«i  ir.  aciulemic-s  at  Plainfield,  Connecticut,  and 
Wrcntham  and  Wilbraham,  Massachusetts.  At  seventeen  he 
entered  his  father's  woollen  mill  in  Hopeville,  Conn.,  of  which 
he  took  chargein  1836.  Thisand  other  mills  he  owned  in  partner- 
ship with  h^  brother,  William  S.  Slater,  until  1873,  when  his 
brother  took  over  the  SbttecsviUe  Mills  and  he  Mtened  sole 
ownetehip  of  the  nlOs  at  Jewett  Ctty,  Conn.  la  184*  he  re- 
moved from  Jewett  City  to  Norwich;  there  he  bdped  to  endow 
the  Norwich  Free  Academy,  to  which  his  son  presented  the 
Slater  Memorial  Hall;  and  there  he  died  on  the  7th  of  May 
1^184.  In  i88;  he  had  made  over  to  a  Ixiard  of  ti:n  trjsices, 
incoT7)orated  in  New  ^'ork  state,  $1,000,000  for  "  the  ■J[ili:''.ing 
of  the  lately  emancipated  population  of  the  Southern  states, 
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and  their  [wsterity,  by  conferring  on  tbem  the  benefits  of  Christian 
education."  Among  the  original  trustees  of  the  Slater  Fund  were 
Rutherford  B.  Hayes,  Morrison  R.  Waitc,  William  E.  Do<lgc, 
Phillips  Brooks,  Daniel  C.  Gilman,  Morris  K.  Jcsup  and  the 
donor's  son,  William  A.  Slater;  and  .inor.g  n-;rmbcrs  chosen 
later  were  MelviUe  W.  Fuller,  William  E.  Dodge,  Jr.,  Henry 
C.  Potter,  Cleveland  H.  Dodge  and  Seth  Low.  In  1909  by  careful 
invcatinent  the  fuad  had  increaaed,  in  spite  of  expenditures, 
to  mora  than  fitsoo^ooo.  The  fund  has  been  of  great  value  in 
oidiiig  IndnBtiial  adMob  in  tke  South,  its  laigest  beneficaines 
bdng  Uw  Hampton  Nonnal  and  Agrioiltwal  bititiite  of 
Bunpton,  Virginia,  the  Tuskegee  Normal  and  Industrial  In- 
stitute of  TuskegLc,  Alabama,  Spelman  Seminary  in  Atlanta, 
Gcorgi.i,  Claili:!  l.'nivcTsity  in  Orangtburg,  S.C.,  and  Fisk 
University,  in  Nashville,  Tennessee.  At  Winslon-Salem,  N.C., 
is  the  S!a'rr  Si  ale  Normal  antl  Industrial  School,  founded  in 
i8<}2  and  named  after  the  founder  of  the  fund.  Other  stale 
nonnal  schools  for  negroes  have  received  as-sistancc  from  the 
fund;  and  in  some  cases  it  has  contributed  directly  to  the 
school  boards  of  Southern  cities. 

tUfU.  SAHUBL  (1768-1835),  American  textile  muxO' 
iacturer,  wat  bom  in  Bdpcr,  Derbyshire,  England,  on  the 
9th  of  June  1768.  In  1783,  tlie  year  after  his  father's  death, 
he  was  apprenticed  to  Jedediah  Stratt,  his  neighbour  and  a 
partner  of  Richard  Arkwright  in  spinning  cnl!nn,  and  served 
under  him  si.x  and  a  half  years.  Ix-arning  that  the  Pennsylvania 
legislature  had  granted  £100  in  17S0  to  the  inventor  of  a  power 
carding  machine,  he  removed  to  the  United  States  in  that  year, 
but  was  unable  because  of  British  laws  to  bring  with  bim  drawings 
of  cotton-spinning  machinery.  He  wrote  to  Moaca  Bro\v-n  of 
Piovidenoe,  RX,  who  had  made  unsiirirf  ■fill  attempts  to 
naonfacune  aotton  doth,  and  in  Jannaiy  lyge  on  Brown's 
invftation  irant  to  Pawtucket,  ILL,  when  he  catered  into  a 
partnership  with  William  Almy  (Moaes  Brown's  son-in-law) 
and  Smith  Brown,  a  kinsman  of  Moses  Brown,  designed  (from 
mcmop,')  machines  for  cotton-spinning,  and  turned  out  some 
yarn  in  I>cn  ruber  oi  the  s^me  year.  In  1799  he  established 
in  his  riiil-i  one  of  the  first  Sunday  Schools  in  America.  In 
1801  he  built  a  factorj-  in  Rehobolh,  Mass.,  and  with  his 
brother  John,  who  joine<l  him  in  1804,  established  in  iSo<i  the 
manufacturing  \-iUagc  of  SLalcrsville,  in  Smithfield  township, 
Rhode  Island.  He  began  the  manufacture  of  woollen  cloth  in 
Z815-1816  at  Oxford,  now  Webster,  Mass.,  where  he  had  built 
cotton  aiUs  in  iSia.  In  his  later  years  he  was  interested 
in  otiur  icstOe  milb  and  fan  iion  foundries  in  Rhode  Ittand. 
He  died  at  Wdiater,  Maaa.,  on  the  sist  of  April  1835. !  He  has 
been  called  the  "  father  of  American  manufactures  "  and  it 
is  no  exaggeration  to  call  him  the  founder  of  American  cotton 
manufacturing. 

Sec  C.S.Whhe.  Memoir  of  Samuel  Slatrr  (and  ed.,  Philadelphia. 
1846). 

SLATIN.  SIR  RUDOLF  CARL  VON  (1857-  ),  Anglo- 
Austrian  soldier  and  administrator  in  the  Sudan,  was  bom  on 
the  a7th  of  June  1857  at  Ober  St  Veit  near  Vienna.  At  the  age 
o(  aeventeen  he  made  his  first  journey  to  the  Sudan,  naddng 
y^f  l^^ir  fay  the  Nile  route  in  October  1875  In  compaiqr  with 
Tbaodor  von  HeiigWn  (?.«.).  Iheace  he  went  timngh  Kotrdofan 
lo  Dar  Nuba,  exploring  the  mountains  of  that  region.  He 
returned  to  Khartum  in  consequence  of  a  revolt  of  the  Arabs 
against  the  F.gyjitian  government.  There  Slatin  met  Dr  Emin 
(Emin  P.isha)  and  with  him  purposed  visiting  General  C.  G. 
Gordon  .it  Lado,  Gordon  at  ihat  '.iine  buitjg  governor  of  the 
equatorial  provinces.  Slatin,  however,  was  obliged  to  return  to 
Austria  without  accompHddng  his  desire,  but  Emin  went  to 
Lado  and  at  Slatln's  xaqucst  recommended  the  young  traveller 
to  Gordan  lew  enapkynent  in  the  Sodu.  In  1878,  while  Slatin 
ma  MKving  as  &  UMtMHunt  in  the  oowa  prince  Rudolf 'a  regi- 
ment  in  the  BoarimcaMptign  he  teceived  a  letter  from  Goidon 
inviting  him  to  the  Sudan,  of  which  country  Gordon  had  become 
governor-general.  At  the  close  of  the  campaign  Slatin  received 
permission  to  go  to  .Africa  and  he  anivcd  it  Kh.^rtuin  in  January 
1879.    After  a  brief  period  during  which  he  was  hnandal 


inspector,  Slatin  was  appointed  mudir  (governor)  of  Dara,  the 
south-western  part  of  Darfur,  a  post  he  held  until  early  in 
1R81,  when  hi-  was  pronioU-d  Rdvernor-generai  of  Darfur  and 
given  the  rank  of  hey.  While  adiuiiusleriiig  Dara,  Slatin  con- 
ducted a  successful  campaign  against  one  of  the  Darfur  princes 
in  revolt ,  and  as  governor  of  Darfur  he  endeavoured  to  remedy 
many  abuses.  He  had  soon  to  meet  the  rising  power  of  the 
mahdi  Mahommed  Ahmed  {qx.).  Early  in  1883  the  Arabs  in 
southern  Darfur  were  in  revolt.  With  insufficient  resources  and 
no  succour  from  gii«>»"««^  Slatin  gallantly  defended  his  province. 
Though  victoriona  in  levml  engngementa  he  loat  'groond.  tB* 
followers  attributing  his  nooMCcesa  to  the  tuX  that  he  was  a 
Christian,  Slatin  nominally  adopted  Islam.  But  all  hope  of 
maintaining  Egyptian  authority  vanished  with  the  news  of  the 
destruction  of  Hicks  Pasha's  army  and  in  December  iS.S.j  Slatin 
surrendered,  refusing  to  make  any  further  sacrifice  of  life  in  a 
ho{>cless  cause.  In  the  camp  of  the  mahdi  an  attempt  was  made 
to  use  him  to  induce  Gordon  to  surrender.  This  failing,  Slatin 
was  placed  in  chains,  and  on  the  morning  of  the  26th  of  January 
1S85,  an  hour  or  two  after  the  fall  of  Khartum,  the  head  of 
Gordon  waa  fatonght  to  the  camp  and  shown  to  the  captive. 
Slatin  wee  kept  nt  Ondutman  by  the  khalifa,  facing  tfeated 
alternately  with  lavage  cruelty  and  ^comparative  indulgence. 
\X  length,  after  over  eleven  years'  captiv-ity,  he  was  enabled, 
through  the  instrumentality  of  Sir  Rrpinild  fthcn  Major) 
WinKite  of  the  Egyptian  Intelligence  Deiiartmcnt,  to  escape, 
reaching  Ecypt  in  March  1S05.  In  a  remarkable  book,  Fire  and 
Sword  in  the  Sudan,  written  in  the  same  year  and  issued  in 
English  and  German  in  1896,  Slatin  gave  not  only,  as  stated  in 
the  sub-title,  "  a  personal  narrative  of  fighting  and  serving  the 
dervishes  "  but  a  connected  account  of  the  Sudan  under  the  rule 
of  the  khalifa.  Raised  to  the  rank  of  pasha  by  the  khedhra^ 
Slatin  received  fiom  Queen  Victaiiia  the  GHnpeniondiip  of  tlw 
Bath.  On  the  eve  of  his  surrender  to  the  nudidi  at  ChriMmes 
188.^  he  had  resolved,  if  he  regained  his  liberty,  to  use  the  know> 
ledge  he  w^ould  acquire  while  in  captivity  for  the  eventual  benefit 
of  the  country,  and  after  a  year's  rest  he  took  [lart,  as  an  officer 
on  the  staff  of  the  Egj'ptian  army,  in  the  campaigns  of  1897-98 
which  ended  in  the  capture  of  Omdurman.  For  his  services  in 
these  campaigns  he  was  made  a  K.CM.G.  an<l  in  1899  was 
ennobled  by  the  emperor  of  .\uslria.  In  1900  he  was  appointed 
Inspector-General  of  the  Sudan,  in  which  capacity  his  mastery 
of  Arabic  and  hia  profound  knowledge  of  the  land  and  peoples 
proved  hnnlnilde  in  the  woifc  of  racenatnictiaa  vnditteken  by 
the  Ani^Snptian  govemmcat  fai  that  cooatqr.  la  1907  lie 
was  made  an  honorary  major-genenl  in  (he  Britah  army. 

SLAUGHTER-HOUSE,  or  AnATTtna.  In  the  United  Kingdom 
slaughter  houses  are  of  two  kinds,  those  which  belong  to  in- 
dividual butchers  and  those  which  belong  to  public  MMk, 
authorities;  the  former  are  usually  called  private 
slaughter-houses,  the  latter  pubhc  slaughter-houses.  Private 
slaughter-houses  in  existence  in  England  before  the  paasingof  the 
Public  Health  Act  187$  were  established  without  licenoe  by 
the  local  authority,  eiBcq^  in  thoae  towna  to  which  the  pnviaons 
of  the  Towns  Irapnnienent  ClaaNi  Act  1847,  relating  to 
slaughter-houaei,  ««•  epplieil  by  wptM  Act  By  the  Act  of 
1 87  s  these  proviwms  were  extended  to  an  urban  districts.  Suhae- 
quenily  to  1890  urban  authorities  adopting  Part  III.  of  the  Public 
Health  (.\mcndmcnt  Act)  of  that  year  could  hccnsc  for  limited 
periods  of  not  less  than  onr  year  all  slaughter-houses  coming  into 
existence  after  such  adnp:  ion.  In  I^ondon,  slaughter-houses  have 
been  licensed  since  j^^S-  Priv.itc  slauRhlLT-houscs  are  fre- 
quently situated  at  the  rear  of  the  shop  in  which  the  meat  is 
sold.  Each  consists  of  a  compartment  in  which  the  animalt 
are  killed,  and  in  aasocialion  with  this  are  the  pounds  in  which  a, 
few  ■nimah  con  be  kq>t  pending  slaughter.  These  buildingi 
an  nrgnhtfd  1^  by-lnwi  made  under  tlie  Public  Health  Act 
by  the  aeveral  oifaan  aanitary  anthoritiea.  Hie  by-biwa  onully 
provide  for  the  floor  to  be  made  of  jointless  pa\'ing,  to  ensure 
that  the  earth  shall  not  be  fouled  in  the  process  of  slaughtering; 
for  the  walls  to  be  cemented  to  a  certain  height  alwve  the  Hoot, 
to  provide  a  surface  which  can  be  easily  cleaned;  for  tlie  doora 
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to  be  of  sufficient  width  to  enable  cattle  to  cntrr  the  slaughter- 
boYue  without  diffictilty;  and  for  the  poundage  to  have  floor- 
space  su£Bcient  for  each  animal.  These  hy  l;i-.vs  also  provide 
for  water-supply  to  the  slaughter-house  for  cleansing,  and  to 
the  pounds  for  the  use  of  the  animals,  for  the  periodical  lime- 
wbitiof  of  the  pieiBlaa,  and  £oc  the  obaervuce  of  cue  to  pievent 
die  blood  cacaping  into  tlis  dniu.  Private  ilaoi^iter^ouses, 
aapadally  those  which  iwcaUbMihcdirithoBtliiaence^aie  often 
in  tw  dose  proximity  to  tehiUtedliuikBiip.  Intowumiriiidi 
by-laws  are  not  strictly  enforced  they  are  often  sources  of 
ttvinace.  Private  slaughter-houses  are  also  objectionable  on 
other  grounds.  They  lead  to  the  driving  of  caulc  cliio'j>;h  the 
towns  on  the  way  to  the  slauRhter-hou>-e.  bometinies  to  the 
danger  of  the  inhabitanls,  and  ;i-.t  v  runder  impossible  any  sys- 
tematic inspectioD  of  meat.  It  is  in  connexion  with  the  increasing 
demand  for  mcih  BMat-iasiiection  that  the  objections  to  private 
slau^ter-houses  are  moat  aunifeated;  and  hence,  in  countries 
in  which  the  law  piovidaa  for  the  obligatory  inspection  of  meat, 
pnvBte  alaugbtei^iauaea  aie  caaainf  to  etiat,  and  public  abattoirs 
iR  beins  aabatitiited  for  tbeaa. 

Public  slaugjiter-houaes  ate  of  great  antiquity  and  owe  their 
beginnings  to  Roman  dviBiatioo.  In  300  a.c.  animals  were 
l^ggj^      slaughtered  in  the  open  air  in  the  Forum  in  Rome. 

Later,  to  meet  the  convenience  of  butchers,  a  house  on 
the  river  Tiber  was  given  to  thctn  for  the  purposes  of  their 
trade.  This  bouse  had  been  occupied  by  a  Roman  citizen 
named  Macellua.  The  building  appears  to  have  retairud 
his  name,  and  hence  the  maceUum  of  Livy's  time  subsequently 
erected  in  the  Forum,  which,  inter  alio,  is  liclicved  to  have  con- 
taiiwd  mama  for  the  alaughtcr  oi  Tbc  noma  actually 

oaad  for  dangbter  ware  hmiiiMr,  from  Ionian,  but  the  word 
maetUum  baa  bean  piairrwd  in  the  Italian  maeeUare,  to 
slaughter,  and  in  tbe  German  metzgen  or  meltgdn,  and  in  the 
English  massacre. 

Public  slaughter-houses  existed  ir.  many  large  towns  of 
Germany  in  medieval  times  under  the  r.an:c  of  Kutiflhdfe;  they 
were  mostly  situated  on  the  rivers,  which  provided  an  ample 
.supply  of  water,  and  aHorded  means  for  the  removal  of  blo<jd. 
Same  of  these  KutUlhiJt  continued  to  exist  within  recent  years. 
Mo  lair  otber  than  a  town  law  governed  their  establishment  and 
auagament.  Tbay  nvio  omiied  or  oontmUed  by  the  butchers' 
ccrpocatjoaa  «r  gOdii  but  aO  butchcn  Kcre  not  members  of  the 
gOibi  and  tUa  appaata  to  bawe  led  to  a  miniaterial  aider  in 
Itoaah  in  1896,  wUdi  made  it  inadmiaiible  to  require  every 
botcher  to  slaughter  in  them.  Shortly  after  the  middle  of  the 
(9th  century  the  prevalence  of  trichinosis  compelled  a  return 
to  the  use  of  public  slaughter-houses;  and  the  enactment  of 
laws  in  1868  and  i  Sfii  in  Pru.ssia,  and  similar  laws  in  other  German 
states,  empowered  urban  auihuriiiei;  to  require  that  all  animals 
killed  in  towns  should  be  slaughtered  in  public  slaughter-houses. 
(Schwarz,  Bam,  EimHektimitiiidB«irieb»J«iUU(JierScUaeM- und 
VidM/e.) 

Da  ^nce,  in  the  15th  and  i6th  centuriea,  numcnoa  towns 
were  ptovided  with  public  alnttgbter-bouaea.  It  was  required 
that  tbey  ibould  be  ueed  by  aQ  penona  killing  animals  the  flesh 
of  iilddi  waa  to  be  sold;  but  their  poaitioa  and  tbe  conditions 
tbey  created  were  such  as  urgently  to  demand  amelioration, 
and  some  effort  was  made  in  this  direction  in  1567.  It  w.m  not, 
however,  until  the  time  of  Napoleon  I.  that  it  was  decided  that 
the  alrotious  nuisance  which  these  slaughter-houses  created 
should  be  removed.  By  decrees  passed  in  1S07  and  1810  public 
aiaugbter-houses  were  required  to  be  provided  in  all  large  towns 
in  France,  the  needs  of  Paris  being  determined  by  a  Commission, 
which  recommended  tbe  establishment  of  five  abattoirs  or  public 
alaa[^ter'bouaea.  In  1838  the  requirement  that  pnhlir  ahiighter- 
boona  dHWId  be  pwwided  in  la^  centica  waa  eiteoded  to  all 
towna  in  Fnaoa,  uid  it  was  further  required  that  the  slaughter- 
bouses  dKMiId  be  situated  at  a  distance  from  dwelling-houses. 

In  1.S67  the  large  abattoir  of  La  Villetle  was  construiled  to 
meet  the  needs  of  Paris,  two  of  the  five  constnjcteii  uncier  the 
decrees  of  Napolc<jn  being  closed.  In  uSgS  the  ,iddit;nna!  abattoir 
of  Vaugiraid  was  opened,  and  the  remainder  of  the  five  were 


dosed  except  V'illejuif,  which  was  restricted  ia  its  nan  to  tbo 

slaughter  of  horses  for  human  food. 

In  Belgium  public  slaughter-houses  have  been  provided  in  all 
the  large  and  many  of  the  small  towns.  In  Switzerland  there 
are  public  slaughter-houses  in  nearly  all  places  having  more 
than  two  thousand  inhabitants.  In  Italy  a  law  of  1890  required 
that  public  slaughter-houses  should  be  erected  in  all  commimitics 
of  more  than  ais  thousand  inhabitants.  In  Austria  a  law  of 
iSjo  tequirad  the  pnvisloii  of  such  places  in  all  tbe  huge  and 
medium-sized  towns.  In  Norway  and  Sweden  a  law  of 
required  the  provision  of  public  slaughter-houses;  but  it  has  only 
partially  been  fulfilled.  In  Denmark  there  are  public  slaughter- 
houses in  a  few  towns,  including  Copenhagen.  In  the  Nether- 
lands and  Rumania  a  number  of  public  slaughter-house;,  have 
been  provided.  It  is  in  Germany,  however,  that  the  greatest 
progress  has  been  made,  and  especially  in  Prussia,  where,  Pro- 
fessor Ostertag  of  Berlin  states,  they  have  "  grown  out  of  the 
ground"  (ftoNAiicA  der  Fkischbtschau) ;  so  much  so  that  in  1897 
there  were  3ai  pidilic  slaughter-houses  in  the  ►■pgdimij  40  of 
which  were  pnmdad  bi  tlie  period  1895-1897.  A  later  woirit 
[Les  A  baUein  fiMkt,  by  J.  de  Loverdo,  H.  Hartd  and  Mallet, 
igo6)  gives  the  number  of  public  slaughter-houses  as  839  in 
(ierraany,  84  in  England,  91  j  in  France  .ind  nearly  200  in 
Austria.  In  some  other  countries  public  slaughter-houses  have 
been  provided,  but  they  are  of  a  primitive  form. 

In  England  the  power  to  provide  public  slaughter-housca  WOO 
Ki^en  by  the  Public  HeaUl)  .Net  1H48  to  the  \<3Ca\  authoritica  ef 
eities,  towns,  boroughs,  &c.,  to  which  the  Act  was  applied  m^^^ 
by  Order;  and  later,  was  given  to  all  urban  sanitary  SET* 
authorities  by  section  169  of  the  Public  Health  Act  187 V 
These  authorities  have,  however,  suffeied  Iran  the  disadvantage 
that  tbey  have  had  no  power  to  control  the  OOOtlnoance  of  private 
slaughter-house*  (except  in  to  far  as  these  were  annually  licensed), 
and  tbey  have  therefore  been  unable  to  ensure  that  the  public 
provision  would  be  u.sed  by  the  butchers.  In  IreLind  and  Scotland 
much  the  same  powers  c\i-t;  I  mt  in  Scotland,  if  the  bur^h  com- 
missioners provide  a  public  sUaughter-housc,  no  other  slaughter- 
house can  be  uicd.  Same  Eagiian  local  authorities  have  obuuned 
in  local  acts  powen  nnilar  to  thoae  poascased  by  the  buii^  com* 
miuioncrs  in  Scotland.  The  need  for  still  wider  control  is,  however, 
manifest.  Belfastt  may  be  cited  as  an  illustration  of  a  town  in  which 
a  public  slaughtcr  hou'!*  has  been  provide*!,  and  in  which  there  are 
no  lyivate  slaiinhtcr-hou;:*:^.  I:ut  uhu  h  receives  a  tjuantity  of  meat 
from  private  slaughter-bouses  erected  Lieyond  the  boundaries  of  the 
city.  The  outcome  of  these  difficulties  is  that  tbe  power  of  local 
authorities  to  jirovide  public  slaughter -houses  has  been  but  sparingly 
used.  There  is  no  law  requiriiis  that  meat  shall  be  iiupected  before 
sale  for  human  food,  hence  ihene  is  no  obligation  upon  butchers 
to  make  use  of  pul)lic  establishments  for  the  slaughter  01  their  cattle. 
This,  indtTtl  iL-  ilir  i>i>  iiiini  of  some  of  the  Continental  .Hlaughter- 
houM-s;  hut  the  in^^easir.^^  Btrictnc&s  of  the  laws  a«  to  meat  in- 
s]_xvtiu:-.,  i.-.|»iMlly  111  ti'i^iiniii,  iliat  ,ill  animalh  hhall  \if  iriMpcctcd 
at  the  time  of  slaughter,  is  malung  the  use  of  public  slau^hler-nuuse* 
obligatory.  Such  a  law  now  eiiita  in  Bdgiimtwbcfe  it  has  served 
as  a  model  to  other  countries.  An  Imnria]  German  law  of  1900 
extends  to  all  parts  of  that  country  the  same  requirement,  and 
enacts  that  "  neat  cattle,  swine,  sheep,  goats,  hones,  and  dogs,  the 
meat  of  which  is  intended  to  be  used  for  food  for  man,  shall  be 
subjected  to  an  official  inspection  both  before  and  after  sUiughter." 
Antecedent  to  that  year  it  was  in  force  in  aouthcm  Germany,  in 
Brunswidcand  Saxony,  but  only  in  some  paita  of  aoitberat  western 
and  central  Germany.  A  simihu' law  cslstB  In  Nonmyaad  Swedoi, 
but,  as  already  stated,  pro\Hsion  of  public  alaiq;hter-liouscs  is  still 
meagre;  in  Austria-Hungarv  there  is  a  ^ilar  requirement,  hot 
Ostcrtap  states  that  the  administration  is  tacking  in  uniformity; 
in  Il.ily,  ill.'  writo.  the  regulation  of  meat-inspection  having  Lk.-ih  left 
to  provincial  authorities,  thorough  reform  is  impossible.  In  the 
Hrit  1 1  liHues  advance  is  being  made.  New  Zealand  has  a  number 
of  public  &laughtcr-houses.  The  Meat  Supervision  Act  of  Victoria 
empowers  the  Board  of  Heahh  to  make  regulation*  for  ensuring  the 
wboleaomeness  of  meat  supplies.  Rraulations  have  been  made  for 
Melbourne.  Cattle  are  mUed  in  jMibUe  alaughter-hoMCS  and  the 
carcases  are  stamped,  tfaos  showing  in  wUdi  slattghtar-hotMe  ^sy 
h.ivp  been  kilted. 

Ti.c  planning  and  construrtiiin  of  public  Flaiif;htcr-hou,^5  have 
been  the  subject  of  excellent  treatises  by  German  wtiters,  among 
whom  may  be  mentioned  Dr  Oscar  Schwanb  of  Stolp, 
and  Herr  Osthoff,  a  former  dty  aadUlact  ef  Berlin,  to 


whose  works  tbe  writer  of  this  artiele  is  iaifdy  indebted 
for  information.  After  inspection  of  the  fmUic  slaughter-booaea  m 

England  and  in  a  number  of  Continental  cities,  the  writer  considers 
that  those  oi  (  lennany  are  most  dew-rs  in^  of  description. 
The  slaugbter-houie  should  be  situated  outside  the  town,  or  so 
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placed  as  to  be  isolated,  and  approached  by  wide  roads,  so  that  if 
caitli-  are  driven  through  them  there  sl)uuld  not  be  interference 
with  tlie  traffic.  If  jiosbiblc,  the  &laughter-huu«.'  should  \k  ron- 
ntcteiJ  with  the  railway  system  by  a  branch  line,  with  a  platform 
which  has  an  impervious  surface  capable  of  being  readily  cleanseil 
and  diiiinfected.  The  most  convenient  shape  of  the  site  is  a  rectangle 
or  square,  having  one  side  abutting  on  the  principal  road  and  another 
side  Doup.dcd  by  the  railway.  A  cattle-market  is  usually  provi<lc<J  in 
connexion  with  tho  sLiuKhtcr-house,  and  the  [wsicion  should  be  such 
that  cattle  brrumht  by  t  r.iin  can  Ix-  take  n  immediately  into  the  cattle- 
market  ami  iri: '.u  the  mi\rkc;  or  tin-  railway  to  the  slaughter-house. 
The  cattlc-marttet  should  be  entirely  separate  from  the  slaughter- 
hoawaM.  OgikoB  Miti»  (ScUackthife  fltr  tUm  mi  millt^osse 
Aidte)  that  the  am  of  tbe  slaughter-home  Aaan  be  as  follows: — 


Towns  of  S.uuu-  7,uoo  inhabitants 
„  7,000-10,000 
„  10,000-50,000 

over  50,000 


Mitrps. 

0  40  per  inhabitant. 

0-35  .. 
o-jo  „ 
0-J5  ,, 


It  IS  of  course  assumed  that  the  population  derives  the  whole  of 
ha  meat-eupply  from  thia  aource. 

The  parts  icquired,  according  to  Dr  Oscar  Scbwars,  are:  (i)  an 
administrative  block;  {a)  a  sianditering-liaU,  with  a  (pedal  room 
for  scalding  swine;  (3)  cattle  birs;  (4)  room  (or  waMing  and 
cleansing  tri|K'  and  intestines;  (s)  an  ennRe-twuK;  (6)  Hpante 
-ilaiiKhtering-room,  with  lairs  for  animals  suffolBgliNMBt  Of  MUpeClad 
to  be  sutTering  from,  contagious  disease. 

In  small  towns  the  alaaghteriiig-tiaU  and  nxun  for  cleansing 
intestines  may,  to  save  cost  of  oamtmctlon,  be  under  the  same 
root.  A  neceasary  adjunct  is  a  cold  cfaainber|to  which  canascs  can 
be  wawwd  fnm  the  slaughtering-hall.    The  actual  slaughter- 

  has  been  built  on  two  plan? — t.me  proviiiini;  a 

I  tlMllihterinK-KJiiin  tdf  each  butcher,  the  othur  a  cotiimun 
slaughtering-hall.  The  latter  is  greatly  to  be  preferred,  ia.vsmuch 
as  it  is  the  only  arrangement  which  gives  adequate  opportunity  for 
inspection  by  the  officials  whose  duty  it  is  to  examine  the  meat. 
The  siau|tett4Miusc  in  Berlin  was  constructed  on  the  sepaiate-room 
systemrottt  the  system  gave  rise  to  difficulties  of  inspection. 
During  recent  years  in  (Germany  the  practice  has  been  to  construct 
slau|rhter-hout<".  witli  cimuiKin  tiiiUn.  The  |.urt  ixcuiniil  tjv  c.i..  h 
butcher  at  the  time  of  slaughtering  is,  hi>wever.  suthciently  dis- 
tin|,>iiishahle,  and  at  Hamburg  the  position  of  the  hooks  l'*'«|r*-g 
from  above  divides  the  hall  into  separate  areas,  each  of  which  wa 
an  entrance  from  without.  Schwarz  gives  the  following  aa  the  BMMt 
convenient  arrangement  of  the  buildings:  The  aaminlatnitlve 
building  (with  the  house  of  the  flunerintcndent)  at  the  entrance,  so 
that  from  it  the  entrance  and  whole  place  can  be  Mt-n.  In  the 
vicinity  should  be  a  weighing-machine  for  cattle.  The  centre  o^  the 
are.k  \9  occupied  by  the  slaugntering-halk,  and  the  lairs  bclongingto 
them  arc  only  wparated  from  them  by  a  road  or  passage  way.  The 
manure-houac  and  tiip»4iouBc  must  be  aarily  acceiJiie  (ram  all  the 
flaughtering-hatli,  but  wot  in  direct  comimwilmtioM  with  them,  or 
smell  from  them  may  enter  the  hall. 

The  manure-bouse  must  abut  U[x>n  a  road,  to  enable  its  contents 
to  Ix'  removed  without  passing  through  the  premises.  Next  to 
the  trifx'  an  I  |!i((-sralding  houses  is  the  enf;iiie-housc.  The  building 
for  dibeascd  animals,  with  the  slaughter-house  for  them,  muxt  U.- 
iiohted  from  all  other  buildings.  AUbuiklings  should  be  so  arranged 
that  they  may  be  capable  of 
incrfa«c¥.  By  the  proviiiaii 
tihoLld  lie  made  to  relievatbei 
will  otherwis*"  pro?)pnt. 

ColdchamI"  r,,  ilitioui;li  not  inrliidi-d  among  theabsolutees-senlLils 
for  small  slaughter-houses,  arc  an  almost  necessary  adjunct,  for 
they  serve  fc>r  the  preser\'ation  of  the  meat  after  slaughter,  and  are 
indeed  abrolutely  necessary  when  the  slaughter-house  i*  of  large 
Mze.  The  cold  chamber  should  be  situated  opposite  the  slaughtcrins;- 
halls,  so  tli.ii  I  nrciMes  can  be  conveyed  by  overhead  carriers  directly 
from  ther^i.-  halW  to  it.  Within  the  coM  clianitHT  are  Ni  |»arate  com- 
partnn  nts  or  cage^  of  ditTcrcr.t  ^in  s,  n  ntcd  by  butchers,  who  are 
thus  able  to  preserve  their  mt.it  and  draw  upon  their  supply  as 
their  biMiiMss  may  require.  The  cold  chamber  is  therefore  a  great 
convenience  to  the  bntchers,  and  is  a  source  of  profit  to  the  authrjrity 
owning  the  slaughter-house.  .\  frequent  adjunct  to  large  German 
sbiughtcr-houses  is  the  "  Fr('il>ank,'  at  which  h  tnA<\  at  low  price 
cooked  meat  of  quality  which  renders  it  unfit  to  be  sold  under 
ordinary  c<Mvlitions. 

Much  depends  upon  tbe  design  and  details  of  constructian  of  the 
Kwmil  oompoMflt  parts  of  a  public  ilaii^iwMMMiaii  upon  the 
provision  01  adequate  lighting  and  wn^tfoa  of  the  buildings, 
upon  the  construction  of  walls,  floors,  and  fittings  which  are  imper- 
meable and  can  be  readily  cleansed,  and  upon  the  provision  of  an 
abundant  water-supply.  It  is  enaienlial  that  the  huildingii  should 
be  well  lighted,  especially  those  which  are  used  for  the  slaughtering 
operations,  or  for  any  detailed  examination  of  tneat  which  may  be 
needed— sneh.  for  instmct,  as  for  trichiflM^  The 
uiad  for  fha  floor  of  the  abughtering-hall  is  flamaat  or 

'a  swtooaeatobe 


extenaioa  as  the  population  of  the  town 
1  of  graas  plots  ana  trees  evccy  cffoR 
iprBBiseBOt  the  dreary  appearance  they 


slippery.  The  floor  must  have  an  adequate  fail,  so  that  the  washings 
may'  dis<"h.arge  into  a  system  of  lirainage. 

The  plans  of  the  pulihc  slaughter-house  of  Neusalz  on  the  Oder 
and  of  Dilsscldorf  well  illustrate  the  provision  which  is  lusw  made 
respectively  for  a  small  and  for  a  Urge  town.  The  writer  is  indebted 
to  DrSchwarz  for  the  plan  and  a  description  of  the  danghter-bOHae 
at  Neusalz.  It  was  completed  in  OctoDer  tSgg,  and  ls~erected  OO 
the  Oder  Ix-low  the  town,  on  land  <il  an  area  of  >^$<yy  square  metres. 
The  building  was  carefully  planned  by  the  tuwn  architect,  Herr 
Brannaschk.  so  as  to  .idmit  of  incri.ase  within  tlie  next  10-20  years. 
Hiickwork  is  u>e<l  fur  the  construction  of  tlie  iiuilding.s.  and  the 
rutifs  arc  of  wood  and  cement.  The  walls  of  all  the  rooms  except 
those  of  the  administrative  block  are  lined  partly  with  noliahed 
stotie.  partly  with  cement,  to  a  height  of  two  metres  above  tne  floor. 
The  floors  consist  of  stone  slabs  set  in  cement  (6g.  I ). 

The  administrative  block  1.4 )  i.s  situated  at  the  entrance  and  is  a 
three-storey  building,  containing  an  office,  a  room  for  examination 
of  meat  for  trichinae,  and  dwcTling-rooms  for  the  sup<  rintendent. 
In  the  central  block  IB)  two  slaughter-halls  arc  provided  (a)  for 
•wine  and  (*)  far  catde  and  riwep.  With  thaw  an  aaaodated  (c) 
an  eoguae-liauBe.  (d)  a  boiler  aad  Inel  roosi,  («)  a  woritshop,  (/)  a 
passage  communicating  with  the  two  slaughter-halls,  ({)  a  cold 
chamber,  (k)  ante-rooms  to  the  cold  chamber,  fi)  dressing-rooms  for 
assistant^,  and  (k)  stabling.  The  cold  chamber  has  an  area  of  169 
s-  pi  irt  :vietres  and  contains  28  cells  of  various  sizes.  In  order  to 
aildiu  aa  even  temperature  of  2"  C.  to  4°  C,  air  rendered  cokl  by 


nirrr  tUrr 


SUayhterliouse  Street 


Fig.  1.— PUn  of  PubUc  Slaughtcr*faouie  at  NeutaU  on  the 
Odirli899). 

the  ammonia  process  is  conveyed  to  the  room  by  channels.  In  tbe 
engine-house  (c)  arc  a  48-horGe-powcr  engine,  the  cooling  machines, 
and  the  water-pump,  which  pumps  water  from  a  weU  into 


cisterns  situatetl  in  a  water-tower  over  the  passage  between  the  two 

slaughter-halls.  In  the  outbuilding  (C)  are  (a)  and  (6)  the  gut- 
washing  rooms  for  cattle  and  swino  respectively,  {c)  an  ante-room 
with  (rf)  OL)enings  for  manure  to  be  thrown  into  carts.  The  roiid 
Ir  l  ^lojws  tlownwards,  so  as  to  enable  a  cart  to  be  tirivcn  below  the 
i>l>enings  through  which  the  manure  is  discharged.  In  the  out- 
building (£>)  are  (a)  a  horse  slatwhtering>room,  (6)  a  stable,  (c)  n 
bathroom,  (d)  a  room  in  which  the  floor  washinn  are  treated 
chemically  or  by  6ltration  before  discKarge  into  the  nver,  and  (*)  a 
urinal.  In  the  outbuilding  (JS)  are  (u)  a  irtable  for  sick  animals, 
(6)  a  slaughtcr-hou.sc  for  diseased  animals,  fr)  a  stcrilizing-rtxjm  for 
meat  to  bp  subsiequently  mjIiI  in  yd)  thi  '  Freibank,"  (?)  a  stable 
for  horses,  and  (/>  a  cart-shod.  The  slaughter-house  is  lighted  with 
electric  %ht.  The  opet  qf  the  bwildiai  ia  aboat  if^fioa,  and 


pro\-ides  for  a  populatlMl  of  MbOOO  to  S5,o6o  iidwbttlHits. 

The  slaughtcr-houae  at  DQaieldaff  is  on  a  more  extenn've  scale. 
It  was  erected  at  an  estimated  cost  of  from  ^i6a,ooo  to  £i75,(X)o, 
and  covers  an  area  of  about  33-3  acres.  ProvTsion  is  made  for  each 
department  to  be  practically  doubled  in  size.  It  is  unneressiiry  to 
describe  it  in  any  detail,  but  it  may  be  noted  that  it  has  a  market 
Msodated  with  it,  and  that  separate  slaughter^Hdls  are  aiwideJ 
for  large  cattle,  for  small  cattle  (sheep  and  cahras),  aad  lor  wmm 
(flg.»).  Thepopuintioaaf  MoHldaif  «asanM9n  1909 
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Pta  9.— Pfaui  flf  PnUie  ShnsteeHkoaie  and  Csnto'flnHwt,  DllMeldorf  (189S). 


TTic  average  cost  of  sl,iii<litL-r-lii  euh-s  in  Germany  is  K'ven  by 
Osthoff,  of  Berlin  IHandbuth  der  H\ctenf),  as  7  to  8  marks  per 
UnbilMt  if  no  ooM  chamber  is  novided.  and  f  ram  10  to  la  niarica 
Bcr  lahaUtMt  if  thnc  it  s  cola  chamber,  or,  in  mofe  detail,  aa 


Number  of  Inhabitanta. 

Cost  of  Slaughtt-r-liouec  per 
Inhabitant,  in  Mark*. 

Without  Cold 
Chamber. 

With  Cold 
Chamber. 

5iO0O-  6^000 
6.000-  8.000 

8 

la 

10 

8.000-15,000 

I 

9 

15,000-aOkOoo 
Over  aoiooo 

I 

10 

10 

in  Germany  pay  their  own  the  feea 

for  the  UK  of  the  slau^hter-hou»e,  and  for  examination  of 
■cat  and  stampine  after  examination,  providing  a  sufficient  sum 
fcr  thi»  nurpose.  l"he  fee*  var>'  in  dilTerent  places.  From  the 
V'  rk^  of  OsthofT  and  Schn-irz  it  would  appear  that  thcse  fees 


appear  tnat 
iflitlielMiic 


ij-tr.i.;i-  about  one  (ifeniiii;  |»t  kilogran 
about  lialf  a  farthing  per  ib  of  meat. 

The  corix>ratii)ri  <if  till'  t  ity  of  London  have  ervcti-d  a  slau^hter- 
houw  at  their  cattle  market  in  Islington  in  which  slaughtering  is 
done  in  a  laise  Itall  divided  bv  partitions  into  eeiiantBoaniiartments. 
nteompaitnients  aic  not  bt  to  sepamte  bnlclicn  tait  aie  used  in 
cemiiMju.  TIk  partitions  do  not  extend  to  the  ceiling,  but  are 
wffiriHitly  high  to  ingvwit  the  slaughtering  in  one  compartment 
liciag  seen  by  the  occufants  of  other  coinpartmcnts,  and  thus  they 
acesMarily  prnvi>!e  ti'.s;3  o|i[><intini! y  for  inspection  tlmn  is  utlortU'il 
by  the  open-alauehterine  halls  of  Germany.  The  fees  charged  arc 
II.  6d.  per  liead  for  buUocIca,  4d.  for  calves,  3d.  for  sheep,  and  6d. 
^JheM  for  pig^  The  acooininadation  is  esdmatsd  aa  adfident 

pwday. 

The  centralization  of  the  slaughtering  and  packing  industries 
bi  tlie  Uiiited  Stales  has  not  required  slaughter-houses  on  the 
ue  pliB  w  in  Eonpe.  Ada  of  Coogmt  oi  1890,  1891  ud 


1895  endeavoured  to  provide  some  amount  of  inspectkm,  but 
sufficient  appropriations  were  never  made  to  catty  it  out,  and 
there  were  also  certain  loophola  in  the  Icgislatioo.  Although 
then  ifcfe  bom  time  to  time  ficqaent  cues  ofctdmeMditectiy 
traceable  to  the  consamption  of  canned  meats  from  the  great 
packing  centres,  it  was  not  until  the  pubKcation  of  Upton  Sinclair's 
The  Jungle  (1906),  which  dealt  with  the  conditions  in  the  Chir.igo 
packing  yards,,  that  steps  were  taken  adequately  to  guard  the 
public  agaitisl  ini;uiilary  condilions.  A  commission  of  inquiry 
was  appointed  by  President  Roosevelt,  and  as  a  result  of  its 
report  there  was  jxtssed  in  1906  a  national  meal  inspection  law. 
This  act  required  the  department  of  agriculture  to  appoint 
inspectors  to  examine  and  inspect  all  cattle,  sheep,  swine  and 
goats  beftwe  being  allowed  to  enter  into  any  slaitghteting,  paclc- 
lagi  meat-canwiiig,  lendering  or  similar  catablishmeata.  Alisndi 
aniiaali  fooad  toahowany^ymptonaofdiseaaenitatbeietapact 
and  slaughtered  separate^.  AU  catcaif  most  be  inspected  and 
labelled  as  dtber  "  inspected  and  passed  "  or  "  inspected  and 
rondemncd."  The  act  also  provides  for  the  inspection  (nnd 
condemn  at  ion  if  necessary)  of  all  meat  food  products  as  well  as  for 
the  sanitary  cxamiiiation  of  all  slaughtering,  packing  and  canning 
establishments.  Inspection  and  cjtamination  is  now  cnrrie<i  out 
veiy  carefully  at  all  stages  of  the  industry,  from  inspection  of  the 
animals  before  th^  enter  the  slaitghtering  establishments  up  to 
the  finUhed  pcodnct 

The  important  featiire  of  the  Chirago  and  certain  otfirr  western 
American  cities  slaughter-houses  is  their  .id.aptaiion  for  rapidly 
dealing  with  the  aninuUs  which  they  receive.  At  the  ChK-ago 
alatiglitap'hoBses  the  cattle 


At  the 

to  be  slaughtered  are  driven  up  a  winding 


viameL  bv  which,  in  certain  of  the  houses,  they  eventually  reach 
the  mar.  Bsch  animal  now  passes  into  a  narrow  pen,  where  it  is 
at  once  stunned  by  a  bhrn-  on  the  head.  It  then  falls  through  a  trap- 
door in  the  pen  into  an  immense  slaughtering-room,  where  (he  hind 
legs  are  secured,  and  the  animal  hoisted  by  a  wire  rope  suspended 
faom  a  tnUiHIae.  Akidi»isthaii|iliuipd  tatoitathnetaBdtfae 


Digitized  by  Google 


2l6 


SLAVE  COAST— SLAVERY 


carcaM:  m<ulc  to  travel  along  the  line.  The  carcase  in  next  lowered 
to  tbe  floor,  the  liide  taken  ofi,  the  bead  and  feet  cut  off,  and  the 
internol  fwiti  TCmoved.  The  carcase  again  traveU  along  the  trolley- 
line  to  a  place  where  it  is  divided  into  halves,  which  then,  after 
washing,  travel  to  thi-  rvfrigcriition-room,  being  trimmed  while  <in 
the  way.  The  cxtrnt  of  the  business  may  1*  judscd  by  the  fact 
that  aver  40<:i  cattle  arc  kil'i'il  ("  t  h.mr  111  ihv  5!aii|cli;i_'rini,;-ri«mi. 
The  COoUng-roonxs  are  so  large  that  13,000  halves  of  beef  hant;  there 
at  one  tiine.  The  method  of  dealins  with  •heep  it  very  ^itlular. 
The  animals  are  driven  into  nairow  alleys,  then  into  the  slaughtcr- 
nom,  where  their  throats  are  cut.  They  next  travel  along  a  route 
where  their  aldns  and  the  internal  origans  are  removed,  and  finally 
pass  into  the  cooling-rooms.  Swine  arc  raised  in  the  sUiuKhtcr- 
foom  citi  to  the  trolley-line  by  a  chain  attached  to  the  animals'  feet 
and  to  a  wlid  disk  or  wheel,  which  in  revolving  canies  them  until 
a  mechanical  contrivance  throws  the  chain  upon  the  triillcy-linc, 
where  a  knife  h  plunged  into  their  throat.  In  its  sulMequent  ixusage 
the  carcase  is  scalded,  scraped  by  a  fnacWaftlUnilh  which  it  fiasaes, 
later  decapitated,  the  internal  parts  removed,  md  toe  interior  washed. 
The  carcase  then  travels  to  the  cooling-room. 

In  i9<n  a  Hritish  departmental  (Admiraltv)  committee  on  the 
humane  slaughtering  of  animals  rccommcncled  that  all  animals 
shou'jl  U-  -I  lined  l>efore  being  l>le<J,  and,  uith  a  view  to  sparing 
animals  awaiting  slaughter  the  sights  and  smells  of  the  slai^htcr- 
Wi^^  that  "  JtimMA  w^mm  f^^hlai.  la  danaitaand  aomted 

off  tRMB  udr  Mmn.  Tut  can  be  amnsMd  m  iwaflwue-Med 
abattoira  bjr  Adding  up  the  side  of  the  slaughter^kamber  oppoaile 
to  the  eiltntnce  doors  into  stalls  somewhat  similar  to  thew  la  a 
stable,  but  considerably  nider.  For  quiet  home-Rrown  cattle  a 
width  of  10  ft.  is  sufTicicnt.  but  where  wilder  cattle  have  to  iv  killed 
a  wider  space  is  probably  desirable.  It  is  important  that  these  stalls 
should  be  so  arrantied  as  not  to  screen  the  operations  of  slaughter 
from  the  view  of  the  inspecting  ofhciaU.  Imtncdiatelv  after  the 
carcases  have  been  bled,  they  should  be  moved  on  to  and  '  dressed  ' 
in  an  adjoining  room,  5crc<-ned  o(l  from  the  view  of  animals  entering 
the  slaughter-chamber.  This  is  easily  accomplished  by  hitching  a 
ro|M.'  (from  the  winch,  if  necessary)  round  the  head  or  forelcK^^  of  the 
carca«^,  and  by  draR^ing  it  along  the  floor  for  the  short  distance 
into  the  '  dressing  room.  '  The  slaughter-stall  should  then  at  once  Ix: 
flushed  down  with  the  hose,  so  as  to  remo\'e  all  traces  of  blood.  This 
■wthod  leavw  tlM^almiliter  spaces  clear  for  the  acat  batch  of 
aaianb,  wbercaa  under  tne  eiiating  system  then  la  cither  a  loas  of 
time  through  the  slaughter  spaces  beuijj  Uoclced  op  with  dressing 
operations,  or  else  the  next  batch  of  animals  on  being  brought  into 
the  slaughter-chamber  arc  confronted  with  mutilated  ancT  disem- 
bowelled carcases.  ' ' 

The  provision  of  public  slaughter-houses  enables  control  to  be 
exercised  over  the  methods  of  slaughtering.  The  above-mentioned 
onmnittee  state  that  they  practically  tested  a  large  number  of 
anpliances  designed  for  felling  and  stunning         ■«  previous  to 

pithing,"  among  wMeh  they  mention  the  BruiMau  and  Baxter 
masks,  the  Greener  patent  killer,  the  Blitz  instrument,  and  the 
Wackett  pum  h,  ail  ol  which  arc  suitable  for  quiet  cattle  or  horses. 
In  view  of  the  diifirulty  of  adju-^ting  these  instrumenti*  in  the  ca.se 
of  wild  ic  .ii'. e  aiiini/.l--,  the  committee  express  the  opinion  that 
the  poll-axe  when  used  by  an  expert  i»  on  the  whole  the  most  satis- 
faclMy  implenent,  but  they  noommend  that  t»  tmm  ahould  be 
permitted  to  use  the  poll-«se  on  a  living  aniiBiI  ami  he  baa  gone 
through  a  thorough  course  of  training,  firstly  upon  a  duanny  animal 
and  secondly  upon  dead  bodies.  Calves,  the  committee  Itate, 
should  be  stunned  by  a  blow  on  the  head  with  a  club.  With  respect 
to  the  method  of  slaughter  of  .shet  p  die  committee  discu&s  the 
method  usually  adopted  in  England,  which  is  "  to  lay  the  sheep  on 
a  wooden  crutch  and  then  to  thnut  a  knife  through  the  neck  below 
the  ears,  and  with  a  second  motion  to  insert  the  point,  from  within, 
between  the  joints  of  the  vertebrae,  thus  severing  the  spiniil  cord." 
Observations  made  for  the  committee  by  Professor  Starling  showed 
that  the  interval  between  the  first  thrust  of  the  knife  and  complete 
loss  of  sensibility  varied  from  hve  to  thirty  seconds,  and  they  there- 
fore recommended  that  6h<t-p  should  l>o  stunned  before  being  stuck, 
a  practice  reijiiired  in  I 't  iun  irK,  rr.tifix  j  aris  of  Creriiiany,  and 
Switzerland.  It  is  necessary  that  the  sheep  should  be  struck  on  the 
top  of  the  head  between  the  ears  and  not  oa  tbe  forehead.  The 
inaemibility  produced  by  the  blow  was  fonnd  to  laat  fully  twenty 
seconds,  a  period  sufficiently  long  for  the  killing  to  be  completed  if 
the  animal  is  bid  on  the  crutch  before  being  stunned.  The  stunning 
of  pigs,  the  committee  recommendeil,  should  be  insisted  upon  in 
all  cases,  and  not,  as  sometimes  at  present,  only  practi-^jd  in  the 
Ose  of  large  pigs  which  give  trouble  or  with  a  view  to  the  avoidance 

The  Jewish  method  of  slaughter  by  cutting  the  throat  is  con- 
demned by  the  committee  after  careful  oliservation  and  i^irr  7< 
cciving  reports  by  Sir  Michael  Foster  and  Professor  Siarh:.t;.  ti.o 
chief  objection  to  this  method  bciflCtfaat  it  fail*  in  the  primary 
requirements  of  raiiiditv,  freedom  tRMn  uaneoamary  paiuit  and 

inst;itUane<)UA  Ioms  of  s<-n»ibility. 

The  usf  of  [lublic  slaughter-houses  ha?  n  n  1  n  :i  found  to  affect 
the  prices  of  meat,  although  one  of  the  numerous  arguments  used 
by  butchers  againat  being  inquirad  to  •iwilhla'iafsrii^  tdaa^ner* 
houaca  waa  that  tbey  woan  bava  (Ui  met.   laquiiy  an  tUa 


subject  by  a  Swedish  veterinary  surgeon  of  Stodcbolm,  Kjerrulf, 
of  560  towns  possessing  public  slaughter-houses,  elicited  replica  from 
388.  Of  these,  261  towns  declared  that  as  a  result  of  the  compulsory 
use  of  the  abattoirs  and  compulsory  meat  inspection  the  price  of 
meat  had  not  been  raised.  In  the  case  of  twenty-two  towns  prices 
rose  temiKjrarilv  but  soon  reverted  to  their  normal  level.  In  many 
Ms«'s  it  was  alleged  that  tlie  temporary  rise  was  due,  not  to  the 
abattoir,  but  to  other  causes,  notably  the  scarcity  of  live  stock 
(Our  SUiutkter-ktmse  Sysltm  fay  C.  Caah,  aad  n$  Gwmm  AhaUair 
by  ilut^o  Hciss,  1907). 

The  increasing  recognition  in  Eunnean  countries  of  the  need  for 
inspection,  at  the  time  of  slaughter,  of  the  Hesh  of  all  cattle  intended 
to  suppy  food  for  m.in,  the  necessity  for  the  provision  of  public 
slaughter-bouseb  to  make  sueh  lUsiH-'ttion  practicable,  the  cans  t  r.ience 
which  these  sbu^htcr-ho»j»es  afford  to  those  engaged  in  the  business 
of  butcher,  combine  to  ensure  that,  at  any  rate  in  all  populous  places, 
they  will  in  time  entirely  supersede  private  slaughter-houses,  which 
offer  none  of  these  advantages.  No  doubt  the  provision  of  public 
slaughter-houses  will  continue  to  be  oppoaed  by  the  butchers'  trade 
so  long  as  private  slaughter  houses  arc  permitted,  and,  as  already 
statcxl,  lix-.il  authorities  in  England  are  discouraged  from  making 
public  proviwon  by  their  inability  to  prevent  the  continuance  of  the 
use  of  all  cxi.sting  private  slaughter-houws.  I'loliably  the  extension 
to  English  local  authcH'itics  of  the  power  which  the  law  of  Scotland 
iivea  to  tfaa  caiamiiwonm  of  Seottiah  buigba  oil  closing  private 
uaughter-houaaa  when  a  public  riaoshter-faouse  has  been  provided, 
would  fadBtate  the  pwidi  needed  aMatttutiaa  cf  paiJie  for  pdvata 
aiaugfatep-bouaea.  (S.  P.  M.) 

SLAVE  COAST.  The  name  given  to  that  part  of  the  coast  of 
West  .\frita  extending  from  the  river  \  oUa  to  the  Niger  delta; 
forming  part  of  the  Guinea  coast  (&ee  Guinea).  From  tha 
beginning  of  the  16th  to  the  end  of  the  iSth  century  this  Kg{0O 
waa  a  principal  resort  of  the  Europeans  engaged  in  the  dave 
trade.  Politically  the  Slave  Coast  is  divided  l)^iraeii  Gemaay* 
France  aad  Great  Btitam,  the  German  section  hamSut  part 
of  TogoUad  (f«,),  tbe  Fnadi  section  the  aeaboafi  of  Dahomqr 
(9.0.),  and  the  British  section  the  Lagos  province  of  Nigeria  (see 
Lagos). 

SLAVERY.  It  appears  to  be  true  that,  in  the  words  of 
Dunoycr,  the  economic  regime  of  every  society  which  has  recently 
become  scdcnt.iry  is  founded  on  the  slavery  of  the  industrial 
prof«siono.  In  the  hujiter  period  the  savage  warrior  docs  not 
enslave  his  vanquished  enemy,  but  slays  him;  the  women  of 
a  conquend  ttibe  be  may,  however,  carry  off  and  appropriate 
as  wives  or  as  servants,  for  in  this  period  domestic  labour  faOa 
almost  altogether  on  their  sex.  In  tbe  paatocal  ttafB  ikvM  wiD 
be  captured  only  to  be  mU,  iiith  th«  aao^ptioa  of  A  linr  «!» 
Duy  be  required  for  the  can  of  flodct  or  the  small  amonnt  of 
cidtivation  which  is  then  undertaken.  It  is  in  proportion  as  a 
sedentary  life  prevaib,and  BgricuUviral  exploitation  is  practised 
on  a  larger  scale,  whilst  warlike  hal-iis  t oi.liiuie  to  exist,  that  the 
labour  of  slaves  is  incrcasingiy  iritroduced  to  prov  ide  food  for 
the  ma-Ster,  and  at  the  same  time  save  him  from  irksome  toil. 
Of  this  stage  in  the  social  movement  slavery  seems  to  have  been, 
as  wc  have  said,  a  universal  and  inevitable  accompaniment. 

But  wherever  theocratic  organizations  established  themselvca 
slavery  in  the  ordinary  sense  did  not  become  a  vital  ckmeot  la 
tbesodalqratenL  The  membeaol  the  lowest  daMvaia  not  ia  ft 
state  of  individual  aabjecthn:  the  entire  caste  to  whtdi  thejr 
belonged  was  collectively  subject.  It  is  in  the  communities  in 
which  the  military  order  obtained  an  ascendancy  over  the 
sacerdotal,  and  which  were  directly  orgmi/c:  1  for  war,  that 
slavery  (as  the  word  i.s  commonly  underst<x>dl  had  its  natural 
aipl  ippropriatc  place.  It  is  not  merely  that  in  its  first 
eslabiishmcnt  slavcr>'  was  an  immense  advance  by  substitut- 
ing for  tbe  immolation  of  captives,  often  accompanied  by 
cannibalism,  their  occupation  in  labour  for  the  benefit  of  the 
victor.  This  advantage,  recalled  by  an  oM  thoutfi  etreneous  * 

*  Servus  is  not  cognate  with  icn'  ir^,  has  often  been  5i;i)po5cd  ; 
it  is  really  related  to  the  Homeric  itfMpo%  and  the  verb  «Ipui,  wiih 
which  the  Latin  sert  is  to  be  mnnefted  it  mmf  be  ben  mentioard 
that  stor  was  originally  a  natioaal  name;  it  meant  a  naa  of  Slavonie 

race  captured  and  made  a  bondman  to  the  Germans.  "  Fmn  the 
Euxine  to  the  Adriatic,  in  the  state  of  captives  or  subjects,  . . .  they 

[the  Slavonians)  overspread  the  land,  anci  the  national  appellation  of 
the  Slaves  has  Ixt  n  di-t;rade-<J  by  chance  or  malice  from  the  !,i>;e.it'u  ,1- 
tion  of  glory  to  that  of  servitude  "  (Gibbon,  Ueclttu  and  fall,  ch.  Iv.). 
The  historian  alludes  to  the  derivation  o<  tbe  national  name  fnaa 
aioM,  gloty.  See  Skeat'a  £Ivm.  Dkl,,  t.r. ;  see  also  Slavs. 
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etymology,  is  generally  acknowledfced.  But  it  is  not  so  well 
understood  that  slavery  discharged  important  offices  in  the 
later  social  evolution — first,  by  enabling  military  action  to 
pccvsO  with  the  degree  of  inteafllty  aad  continuity  requisite  for 
the  symtem  oi  incocpontion  by  conquest  which  was  its  final 
deitiiiation;  and,  aeoomdly,  by  forcing  tbe  captives,  who  with 
their  descendants  came  to  form  the  majority  of  the  pojnilatioii 
bi  the  conquering  community,  to  an  indmtriid  Sfe,  in  tpHe  of  the 
antipathy  to  regular  and  sustained  labour  which  is  deeply  rooted 
in  human  nature.  As  regards  the  latter  consideration,  it  is  enough 
to  say  that  nowhere  has  productive  inriustry  dt-vc-loped  itself  in 
the  form  of  voluntary  effort;  in  every  country  of  which  wc  have 
any  knowledge  it  was  imjwscd  by  the  strong  upon  the  weak, 
and  was  wrought  into  the  habits  of  the  pcopir  only  by  the  stern 
discipline  of  constraint.  From  tbe  former  point  of  view  the  frcc- 
maa,  then  essentially  a  wanior,  and  tbe  slave  were  mutual 
•ludUarics,  simultaneously  eiiBrciiiiig  diifcnat  and  oomple- 
ouBtacy  Iwwtioi)*— each  ncccnaiy  to  the  ooomunity.  In 
modem  daveiy,  no  the  other  hand,  ivfaere  the  occnpations  of 
both  parties  were  industrial,  the  existence  of  a  servile  rliss 
only  guaranteed  for  some  of  them  the  possibility  of  sclf-indulgrnt 
case,  whilst  it  imposed  on  others  the  niH  cssily  of  indisenl  idli  lu  ss. 

It  was.in  the  Roman  slate  that  military  action — in  Greece  often 
purposeless  and,  except  in  the  resistance  to  I'trsia,  on  the  whole 
fruitless — worked  out  the  social  mission  which  formed  its  true 
jostification.  Hence  at  Rome  slavery  also  most  properly  found 
its  place,  so  long  as  that  mission  was  in  progress  of  accomplish- 
meat.  As  soon  as  the  march  of  conquest  had  reached  its  natural 
1b&,  aUveiy  began  to  be  modified;  and  when  the  enqijie  was 
divided  into  the  aerenl  states  which  had  grown  op  under  it, 
and  the  system  of  defence  characteristic  of  the  middle  ages  was 
substituted  for  the  aggressive  system  of  antiquity,  slavery 
gradually  disal>peared,  and  was  rci)laced  by  serfdom. 

Wc  have  so  far  <lt.'all  with  the  fiolitical  results  of  aiicienl  slavery, 
and  have  found  it  to  have  been  in  certain  respects  not  only 
useful  but  indispensable.  When  wc  consider  its  moral  effects, 
whilst  endeavouring  to  avoid  eiaggcration,  we  must  yet  pro- 
nounce its  influence  to  have  been  profoundly  detrimentaL  In 
its  action  on  tbe  slave  it  marred  in  a  great  measure  the  bappy 
effects  of  habitual  industry  fay  preventing  the  developnient  of  the 
tense  of  human  dignity  wUdi  Eei  at  the  foundation  of  noral*. 
On  the  morality  of  the  masters — whether  peisonal,  domestic,  or 
soci.al— ^thc  effects  of  the  institution  were  disastrous.  The  h.ibit 
of  absolute  rule,  always  danncruus,  was  peculiarly  corrupting 
when  it  penetrated  every  dcjuirlment.  of  daily  life,  and  when  no 
external  interference  checked  individual  ca;>rice  in  its  action 
on  the  feelings  and  fortunes  of  inferiors.  It  tended  to  destroy  the 
of  self-command,  and  exposed  the  master  to  the  baneful 
I  of  flattery.  As  regards  domestic  morality,  the  system 
;  fariHties  for  libertinism,  and  tended  to  subvert 
domestic  peace  hy  oompnunisuig  the  dignity  and  ndning  the 
happinett  of  the  wife.  The  aons  of  the  fanuly  were  fandliaiiied 
with  vice,  and  the  general  tone  of  the  3ronnger  generation  was 
lowered  by  their  intimate  association  with  a  despised  and  de- 
graded class.  These  deplorable  results  were,  of  course,  not  uni- 
versally prcxiuced;  there  were  admirable  exceptions  both  among 
masters  and  among  slaves  — inst.i.-.ros  of  benevolent  protection 
on  the  one  side  and  of  unselfish  devotion  on  the  other;  but  the 
evil  elTects  without  doubt  greatly  preponderated. 

GfWUC — Wc  find  sla\Tr\'  fully  established  in  the  flomcric  period. 
Ue prisoners  taken  in  war  are  retained  a»  slaves,  1  r  -...Id  (//.  xxiv. 

752)  or  held  at  ransom  (//.  vi.  417)  by  the  c.iiitor.  Some- 
time* the  men  of  a  coniujerwl  town  or  (ii-.lrii  t  are  .<itain 
and  the  women  carried  on  (Od.  ix.  40).  Not  unfm)uently 
aa  were  kklnapped  by  ptntes  aad  sold  in  other  (MMNW,  Ulee 

 J  in  tbe  Oiystty.  Tbe  dave  might  ^ui  bebybirni  of  equal 

with  hfa  master,  who  knew  that  the  same  fate  might  befall 
eM  or  some  of  the  members  of  his  familv.  The  institution  docs 
not  present  itself  in  a  very  harsh  form  in  Homer,  especially  if  we 
cotisidef  (as  Grote  suggests)  that  "  all  claiwes  were  much  on  a  lev,  1  in 
taste,  sentiment  and  instruction."  Tbe  male  slaves  were  employed 
ia  the  tillage  of  the  land  and  the  tending  of  cattle,  and  the  females  in 
doneitic  work  and  bonaehold  manufactures.  The  principal  slaves 
"  ice  of  thdr  matters  aad  had  imporunt 
and,  afttr  lengtheasd  aad  lacrltarlous 


service,  were  put  in  possession  of  a  house  and  property  of  their  own 
(Od.  xiv,  64).  Grate's  idea  that  tbe  women  slaves  were  in  a  more 
pitiable  condition  than  the  males  docs  not  seem  justified,  except 
perhaps  in  the  case  of  the  aSelrtdfs,  who  turntKi  the  household  mills 
whicli  greiund  the  Hour  consumed  in  the  family,  and  who  were  some- 
times overworked  by  unfeelinn  ma-iters  {C)d.  xx.  llo-liq).  Homer 
marks  in  a  celebrated  couplet  his  sense  of  the  moral  dctcrioratioil 
commonly  n-rought  by  the  condition  of  .nlavery  {Od.  xvii.  322). 

It  is,  however,^  in  historic  Greece,  where  we  have  ample  docu» 
mentary  informatkHi,  that  it  is  most  important  to  study  tbe  systeok 
Tbe  sources  of  slavery  in  Greece  were:  (i)  Birth,  the  coni"  ' 
being  boeditary.  This  was  not  an  abundant  source,  women  1 
being  less  numerous  than  men,  and  wise  masters  making  tft-i^f^ 
the  uni  un  of  the  sexes  rather  a  reward  of  good  service  than 
a  matter  of  speculation  fXen.  Oecon.  9.  5).  It  was  in 
general  chcaptu'  to  buy  a  stave  than  to  rear  one  to  the  age 
of  labour,  (s)  Sale  of  children  by  their  free  parents,  which 
was  tolerated,  c»^pt  in  Attica,  or  their  exposure,  which  was  per- 
initled,  except  at  Tnebes.  The  eoRsequenee  of  the  latter  was  some- 
times to  subject  them  to  a  servitude  worse  than  death,  as  is  seen  in 
(lie  pl.iys  of  I'lautus  and  Tercrne,  uliu  ti.  as  is  well  known,  depict 
tircek,  not  Rf)man,  manncTs.  l-reemcn.  through  indigence,  some- 
times sudd  theniNclves,  and  at  .Xthens,  up  to  the  time  of  Solon,  an 
insolvent  debtor  became  the  slave  of  his  creditor.  (3)  Capture  in  war. 
Not  only  Asiatics  and  Thraciaas  thus  becuBe  slaves,  but  in  the  many 
wars  between  Grecian  states,  continental  or  odonial,  Grwics  were 
reduced  to  slavcr\-  by  men  of  their  own  race.  Callicratidas  pro- 
nounced aitainst  the  enslavement  of  Greeks  by  Greeks,  but  violated 
his  own  principle,  to  which,  however,  Fpaniinondas  anil  Pelopidas 
apiKMr  lohavi  N-en  f.iitlifiil,  (41  f^iriicy  and  kidnappinR.  ThcdesccntS 
ot  pirates  on  the  coasts  were  a  pcructiial  source  of  dimmer;  tlH:  pirate 
was  a  gainer  tUba  by  the  sale  or  by  the  redemption  ol  his  captives. 
H  ranabaMsd,  the  victim  became  Inr  Athenian  law  the  sbve  of  his 
redeemer  till  he  [aid  in  money  or  ubour  the  price  which  bad  f 

given  for  him.   Kidnappers  (andrapodistae)  carried  off  children «  

m  citie^t,  ami  reanil  them  a.s  .slaves.  \\T>ether  from  hostile  forays  or 
from  pirac\  ,  any  ( .rerk  «as  exposed  to  the  risk  ol  cn.slavcment. 
(5)  Conuuerce.  Ucsiiffs  the  sale  of  staves  which  took  place  as  a  result 
of  the  capture  of  cities  or  other  militarv  opcrationSj  there  was  a 
systematic  slave  trade.  Syria,  Pontus,  Lydia,  Galatia,  and  aboN-e 
all  Thiaoe  were  sources  of  supply.  Egypt  and  Ethiopia  also  furnished 
a  certain  number,  and  Italy  a  tew.  Ot  foreigners,  the  Antics  bors 
the  greatest  valtte,  as  most  amenable  to  command,  and  most  versed 
in  the  arts  of  luxurious  relinenH  ut.  Hut  Gnvks  were  hlKbest  of  all 
in  esteem,  an<l  they  were  much  sought  for  foreien  sale.  Greece 
proper  and  loni.i  hupp'ied  tlio  (K  tty  K.i.stern  princes  with  courtesans 
and  female  musicians  and  dancers.  Athens  was  an  important  stave 
markettand  the  State  profited  by  a  tax  on  the  ssles;  but  tbepriac^ial 
marts  were  those  of  Cyprus,  Samos,  Ephcsusand  especially  Chioa. 

The  sla\'cs  were  employcfl  cither  in  domestic  rirn  icc  as  hous^ 
hold  managers,  attendants  or  ihtm  rud  escorts — or  in  work  <rf  Other 
kinds,  agricultural  or  urban.  In  early  .Attica,  and  even 
down  to  the  time  of  Pericles,  the  landowners  lived  in  the  ^^^^ 
country.  The  Peloponncsian  War  intnxiuccd  a  cliange:  ^IJSi. 
and  after  that  time  tbe  proprietors  resideti  at  Athens,  and 
the  cultivation  was  in  the  bands  of  staves.  In  manufiictuns  and 
comawrce,  abo^  servile  gradually  dUpkccd  free  labour.  Speculators 
either  dfaecdy  emaloyedshvcs  as  artisans  or  commercial  and  banking 
agents,  or  hired  tncm  out,  sometimes  for  work  in  mines  or  factories, 
sometimes  for  service  in  private  Imuscs,  as  cuoka,  flute-players,  &c, 
or  for  viler  uses.  There  wen-  ;  pijUlic  slaves;  of  these  some 
belonged  to  temjilc  .  n-  uln  li  tht>  were  presented  as  offerings, 
amongut  them  t>ein^  the  courtesans  who  acted  as  huroduii  at  Corinth 
and  at  Eryx  in  Sicily  iothccs  were  appropriated  Co  the  •csvice  of  the 
magistrates  or  to  punic  works:  there  were  at  Adwna  laoo  Scythian 
arcEers  for  the  police  of  the  (        *  .....  - 

and  were  employed  in  the 
exceptionally  as  soldiers. 

The  condition  of  slaves  at  Athens  was  not  in  general  a  wretched 
one.  Demosthenes  {In  Mid.  p.  530)  says  that,  if  the  t»rl>arians 
from  whom  the  slaves  were  bought  were  mformed  of  the 
mild  treatracDt  they  received,  they  would  entertain  a 
great  esteem  for  the  Athenians.  Plautus  in  more  than  OBC  L 
thinks  it  nccessary  to  explain  to  the  spectators  of  his  plays  that 
slaves  at  Athens  enjoyed  such  privileges,  and  even  licence,  as  must 
be  surprising  to  a  Roman  audience.  The  slave  was  introduced  with 
certain  customary  rites  into  his  position  in  the  family;  he  was  in 
practice,  though  not  by  law,  permitted  to  accumulate  a  private  fund 
of  his  own ;  hui  marriage  was  also  recognized  by  custom ;  though  in 
general  esduded  from  sacred  ceremonies  and  public  sacrifices.  Mwes 
were  sdmisable  to  icUgious  aaaodatiaas  of  a  private  kind  { there  woe 
some  popular  festivab  in  which  they  were  allowed  to  participate; 
they  liad  e\'en  special  ones  for  themselves  both  at  .Athens  and  in 
other  Gnvk  centres.  Their  remains  were  deposited  in  the  family 
tomb  i>f  their  master,  who  sometimes  erected  monuments  in  testi- 
mony of  his  affection  and  regret.  They  often  lived  on  terms  ol 
intiniacy  either  with  the  head  of  the  bouse  or  its  younger  members; 
but  it  u  to  be  feared  that  too  often  this  intimacy  was  founded, 
:,  as  w  the  hemic  eaample  of  UlysMs  and 
'  ontheooesMeandaviritof 
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lunmrtlry  corapUance  on  the  otlier,  tlie  latter  havtiw  its  nltm  ^tlre 
!■  d^nding  lervice*  rendered  by  the  ilave.  Anstoplianes  and 
Flmtm  riiow  ua  how  often  reaort  wa»  had  to  the  diacipline  of  the  la»h 
even  in  the  case  of  domestic  slaves.  Those  employed  in  workihops, 
whose  overseers  wcrt-  thcmvKi  >  mdst  (dmmonly  of  scrv'ilc  status, 
had  probably  a  harder  lot  than  domeittics;  and  the  agricultural 
labourers  were  not  unfreqtiendy  chained,  and  treated  much  in  the 
same  way  m  beasts  of  burden.  The  displeasure  of  the  master  some- 
times dismiaaed  Mb  domestic*  to  the  more  o{>pre!)8ive  labours  of  the 
mill  or  the  mine.  A  refuge  from  cruel  treatment  was  alTorded  by 
the  tem)i1<-s  ^rA  nltars  of  the  gods  and  by  the  sacred  groves.  Nor 
did  Athirii.in  I  iw  leave  the  slave  without  protet-timi.  He  had,  as 
Demosthenes  boasts,  an  action  for  outrage  like  a  freeman,  and  his 
death  at  the  hand  of  a  stranger  was  avenged  like  that  of  a  citin 
(Eurip.  Htc.  2M),  whilst,  if  caused  by  his  roaster's  violenoe.  it  had 
to  be  atoned  for  by  exile  and  a  religious  expiation.  Even  when  the 
slave  bad  killed  tus  master,  the  relatives  of  the  house  could  not 
theinaelves  inflict  punishment;  lhe>'  were  obliged  to  h.ind  him  over 
to  tlia  magistrate  to  be  dealt  with  by  le>;al  prtxess.  The  sl.n'e  who 
had  just  grounds  of  complaint  against  his  master  could  demand  to 
be  sold:  when  be  alleged  his  right  to  liberty,  the  law  granted  him 
a  defender  and  the  aanctuaciesoffefed  him  an  a«ylum  till  judgment 
sIkhM  be  gi>'en.  SecuritieB  were  taken  against  the  msxAi  of  slaves 
by  net  associating  those  of  the  same  nationality  and  lanRuage;  they 
were  sometimes  fctteret)  to  prewnt  flisht,  and,  aftrr  a  first  attempt 
at  escape,  branded  to  fanlitatc  thuir  ritoverw  There  vure  (rc-ilii-^ 
between  slates  for  the  extradition  of  fugitives,  and  contracts  of 
mutual  assurance  between  individuals  against  their  loss  by  fliKht. 
Their  inclination  to  take  ad\'antage  of  opportunities  for  this  purpi»e 
is  shown  by  the  number  that  escaped  from  Athens  to  join  t)ir- 
Spartans  when  occupyinK  Deeelcii,  There  were  formidable  rcvoSts 
at  the  mines  of  Laurium,  and  more  than  once  in  f  "hiris.  The  evidi  iK f 
nf  ■.l.nes — women  as  well  as  men — was  often,  with  tlie  convein  nf 
their  ma.sters,  taken  by  torture;  and  that  method  is  generally 
commended  by  the  orators  as  a  sure  means  of  arriving  at  the  truth. 
The  slave  could  purchase  his  liberty  with  his  prtutium  by  agree- 
Bt  witll  his  master.  He  could  be  liberated  by  will,  or,  during  his 
master's  life,  by  proclamation  in  the  theatre,  the  law 
courts,  or  other  pul'lir  places,  or  by  having  his  name 
inscribed  in  the  puljlir  rL>;i5tcrs.  or.  in  the  later  aRc  of 
Greece,  by  si»le  or  donation  to  certain  temples — an  act  which  did 
not  make  the  slave  a  hierodulus  but  a  freeman.  ^  Conditions  were 
sometimes  attached  to  emancipation,  as  of  remaining  for  life  or  a 
definite  time  with  ibe  former  nvister,  or  another  person  named  by 
him,  or  of  performing  acme  specM  service;  (layment*  or  rights  of 
succession  to  property  niii;ht  alw)  l>e  n'ser\'e<l.  Oy  miiniimissinn 
the  Atheni.in  slave  l>ecaiiic  in  n-l.-lion  ti.>  the  st.ilf  a  mctic,  in  rcl."i:i>in 
to  his  master  a  client.  He  w;is  thus  in  an  intertn<-«liate  condition 
between  slavery  and  complete  freedom.  If  the  frcedman  violated 
his  duties  to  his  patron  he  was  subject  to  an  action  at  law,  and  if 
die  dectrioa  were  aninst  him  he  w,-ts  again  reduced  to  slavery. 
Habacameafidl  mmnberof  the  state  only,  as  iri  the  case  of  foreigners 
by  a  vote  in  an  assembly  of  si.\  thousand  citizens;  and  even  this 
vote  miKht  lie  ser  asiile  liy  a  ^riipht  piiriinomon.  Slave*  who  hail 
rendere«l  eminent  si-rvices  to  the  public,  as  those  who  fought  at 
Arf;inLisac  and  at  Chacronca,  were  at  once  admitted  to  the  status  of 
citizens  in  the  class  of  (»o<alled)  Plataean*.  But  it  would  appear 
that  even  ia  tiMir  oaae  some  civic  ligitta  were  reserved  and  accorded 
only  to  their  drildrea  liy  a  female  citOKR.  The  number  of  freetlmen  at 
Athen.^  seems  never  to  have  been  great.  (Sec  furthLr  Greect. 
Anfifttlffiilory.i^.) 

It  is  well  known  that  Aristotle  held  slavery  to  be  necessary'  and 
natural,  and.  under  just  conditions,  beneficial  to  both  parties  in 
TtitortUc  relation — views  which  were  correct  enough  from  the 
yievtoa    r*^'i'N^«'  «jde._regp»rd  being  had  to  the 

Mtsreryr, 


social  state.    His  practical  motto,  if  he  is  the  aU1 
the  Economics  attribute«1  to  him.  is  -"  no  outmRC,  and 
no  familiarity."    There  ought,  he  !»■  luM  oiu  to  the  slave 

the  hope  of  liberty  as  the  reward  of  his  service.  Plato  condemned 
the  practice,  which  the  theory  of  Aristotle  al-so  by  implication  sets 
aside  as  inadmissible,  of  Greeks  having  ('fre«-k$  for  sla\'cs.  In  the 
Laws  be  accepts  the  institution  as  a  nece5!xiry  though  embarrassing 
one,  and  recommends  for  the  safety  of  the  masters  that  natives  m 
different  countries  should  lie  mi.xr<l  and  that  they  should  all  l)e  well 
tn-.i(f-»l.  But.  whilst  condemning  harshness  towanJ»  thvni,  lie 
encourages  the  feeling  of  contempt  for  them  as  a  class.  The  later 
moral  schools  of  l.mfp  .scarcely  at  all  concern  themselves  with  the 
institution.  The  Kpicurtsin  had  no  scruple  aliout  the  servitude  of 
those  whose  labours  contributed  to  his  own  indulgence  and  tran- 
<|u9Kty.  The  Stoic  regarded  the  condition  of  freedom  or  slavery  as 
an  external  arriflent.  nviiflerent  in  the  eye  of  wi«Iom ;  to  him  it 
was  irnition.il  to  sec  in  lih-erty  a  ground  nf  [iride  or  in  slavery  a  subject 
of  complaint;  Iroin  intMlerahlr  indigniry  S'.iicide  w.as  an  cvrr-op.en 
means  of  escape.  The  \y.ii-u — i  -.]K-i  i,i!jy  the  authors  of  the  Ni  w 
Comedy — stmngly  inculcate  humanity,  and  insist  on  the  funda- 
mental equality  of  the  slave.  The  celebrated  "  homo  sum  "  is  a 
translation  fmm  Alexis,  and  the  spirit  of  it  breathes  in  many  p.>svige» 
of  the  r.rcck  ilr.'ma.  .\  fragment  of  Philemon  declares,  as  if  in  reply 
to  Aristotle,  that  not  nature,  but  fortune,  makes  the  slave.  Kuripides, 
as  might  be  expected  from  his  humanitarian  cast  of  sentiment,  and 


tha  *  pwaMlawi  moditrnism  "  «tdeh  has  been  remarked  ia  Mm. 
rises  above  the  ordinary  feelings  of  his  time  in  regard  to  the  slaves. 
As  I'aley  says,  he  loves  "  to  record  their  fidelity  to  their  masters, 
their  5ym]>athy  in  the  trials  of  life,  their  gratitude  for  kindncvs  .irwj 
e<in->iilerate  treatment,  and  their  pride  in  Ix^aring  the  ch.iracier  of 
honouraUe  men.  ...  He  allows  thetii  to  reason,  to  advise,  to 
suggest:  and  be  even  makes  them  philosophize  on  the  follies  and 
the  Indiscretions  of  their  superiors "  (compare  Utd.  54:  Orcsl. 
869;  Htt.  73S;  Ion.  854;  Frat.  iStian.  yib;  Phrix.  fia^).  But 
we  arc  not  to  suppose  that  even  be,  latitudinarian  and  innovator  as 
he  was,  could  have  conceived  the  posMtniity  of  afaoliaidng  an  in- 
stitution lu)  deeply  rooted  in  tke  sodal  cnwiilimMi,  aa  well  as  in  the 
ideas,  of  his  time. 

(For  the  Iklots  in  Laronia,  see  Hklots.) 

Rome. — \Vc  have  already  observed  that  the  Roman  system  of 
life  was  that  in  wldch slavery  had  its  most  natural  and  relatively 
legitimate  place;  and  accordingly  it  was  at  Rome  that,  as  Ulair 
has  remarked,  the  institution  was  more  than  anywhere  else 
"  extended  in  its  operation  and  mcthndlMid  ia  ita  details." 

We  must  distinguish  from  the  hter  slavery  at  Rome  wlut 
Mommsen  call.i  "  the  old.  in  ^:^^Me  measure  innocent,"  slavery, 
under  which  the  farmer  lilli  i!  •I  c  !,irui  al  mg  with  his 
slave,  or.  if  he  po?.seswCfl  mf  ri  l.ind  than  he  could  manage,  »•«•«>«•. 
placed  the  slavi' — 1  iihi  r  as  .1  ■  |.  w.inl,  or  a-*  a  sort  of  le.'<see obliged  to 
render  up  u  ^lortion  of  the  produce — over  a  detached  farm.  Though 
slaves  were  obtained  by  the  early  victories  of  Rome  over  her  Italian 
neighbours,  no  large  numf>er  w,-»s  employed  on  the  small  holdinp  of 
Shost'  periods.  But  the  extension  of  projierties  in  the  liandH  of  the 
patricians,  and  the  continued  absences  of  citizens  retjuired  by  the 
e-Vfjanding  s\  stem  of  con(|iiest,  necess-irily  liroughl  with  ihem  a 
drni.ind  fur  r-I.u  e  lalxiur,  » tiicli  u  i  ■  iru  ri-.i'.;n^;l\'  mi|  ijilied  !iy  1  .ip( ives 
taken  in  war.  Of  the  number  furnished  from  this  source  a  few 
particulars  from  the  tiawef  tlie  mature  republic  and  the  first  centwjr 
of  the  empire  will  give  some  idea.  In  Epirus,  after  the  victorica  of 
Aemilius  Paullus,  150,000  captiN-es  were  sold.  The  prisoners  at 
.\f|iiae  Sexti.ie  and  Verrell.ae  were  i>o,(yK>  Teutons  and  60,000 
f  iniliri.  C  ao^ir  sold  on  a  siiiijle  iKi  i  ^i'irt  in  (.air!  63,000  captives, 
liut  slavery,  as  llunio  ha.s  shown,  unfavoural:le  to  population. 
Hence  .1  reguUr  commerce  in  slaves  was  cslabli.shcd,  which  was  based 
on  the  "  8yBtematicaliy.praaecuied  hunting  of  man."  and  indicated 
an  entire  pcrvcnian  of  tab  pnmltivc  institution,  which  was  essentially 
connected  withcOIMHCSt.  The  pirates  sold  great  numbers  of  sla\Taat 
Oelos,  w  here  was  the  chief  market  for  this  kind  of  wares;  and  these 
sales  went  on  as  really,  though  more  obscurely,  after  the  successful 
ex(HM|iiion  of  l'oni(H-y.  There  was  a  regular  importation  to  Rome  ot 
slaves,  brought  to  some  extent  from  Africa,  Spain  and  Gaul,  but 
chiefly  from  Asiatk  countries— Btthynia,  Calatia,  Cappadocia 
and  Syria.  A  porlotivm — apparently  one-c«ghdt  for  Cttnuclis,  one* 
fortieth  far  others — was  paid  on  their  import  or  export,  and  a  dvQr 
of  2  or  4°a  on  their  sale. 

There  were  other  sources  from  which  slavery  was  alimented, 
though  of  course  in  a  rii;:rh  le^-;  degree.  Certain  <ifli  i)ces  reduced 
tlie  guilty  persons  to  slavery  {lervi  poenae'^,  and  they  wen;  employed 
ui  Mbiie  wwit  Ib  tihe  qwniiB  or  the  nnncB.  Originally,  a  father 
cottid  adi  Us  cUkbra.  A  ctvditor  ooutd  liold  ms  insolvent  debtor 
as  a  slave,  or  sell  him  out  of  the  city  {tram  Tibfrim).  The  en»la\-e- 
ment  of  creditors,  overwhelmed  with  usury  in  consetjuence  of  looses 
bv  hostile  mirls  or  their  own  absience  on  military  serrire,  led  to  the 
Si'cession  to  the  Mons  Sacer  (ig.J  B.C.).  The  I  'l*  ti  li:in  '  .i:;'>  B.C.) 
restricted  the  creditor's  lien  (by  virtue  of  a  nexum  j  to  the  goods  of 
Ma  debtor,  nd  ended  tint  for  the  futin*  no  debtor  should  be  put 
in  diains:  but  we  hear  of  debtors  oUkH  to  their  creditors  by  the 
tlllMinals  long  after  -  even  in  the  time  of  the  Punic  Wars. 

There  were  servi  ptMki  as  well  as  prnoH.  The  scr\'icc  of  the 
magistrates  was  at  first  in  the  handi«  of  freemen;  but  the  lower 
offices,  as  of  C'  i.iritrs,  servants  of  the  law  courts,  of  prisons 
and  of  temples,  were  afterwards  filled  by  slaves.  The  ~*y 
exccation  of  pniilie  wwhs  also  came  to  be  iaigely  com- 
mitted  to  themes  Oe  conatnKtkm  of  roads,  the  cteaasin|(  of  the 
sewers  and  the  BMiaienance  of  tlie  aqueducts.  Both  kinds  of 
functions  were  discharged  by  slaves,  not  only  at  Rome,  but  in  the 
rur.ll  and  provincial  municipalities.  The  »bve»  of  a  private  Roman 
were  divided  iH-lween  the /jmiVia  rusUia  and  the  lamiJw  urhana. 
At  the  head  of  the  Jamilia  ruilica  was  the  viUuus,  >iimsclf  a  slavey 
with  the  wife  who  was  given  Idm  at  once  to  aid  him  and  to  bind  Inb 
to  his  duties.  Under  nim  were  the  several  groups  employed  in  the 
different  branches  of  the  exploitation  and  the  care  of  the  cattle  and 
flocks,  as  well  as  those  who  kept  or  prepare<l  the  food,  clothing  and 
tof)!«  of  the  who'e  '.laff  and  those  who  attc  nde<l  on  the  ma.ster  in  the 
various  s[XTics  of  runil  s[-><jrfs.  A  sl.i\e  prison  (^rj^aj/HtumJ  was 
part  of  such  an  establi.shment,  and  there  were  slaves  whose  olhce  it 
was  to  punish  the  offences  of  their  fdiowK  To  the  /eaiiWe  Wftaito 
belonged  those  who  discharged  the  duties  of  domestic  attendanMi 
the  service  of  tlie  toilet,  bath,  t.-l  le  and  Mtclien,  beside*  the  enter- 
tainment of  die  master  and  his  guests  l.y  dancing,  sinp'ng  .ind  other 
arts.  There  were,  b<sirles,  the  sla\f  s  who  accompanied  the  m.T«ter 
and  mistress  out  uf  Ii»'r9,  and  were  chosen  for  their  tn,-.iK\  md 
grace  as  guards  of  honour,  for  their  strength  as  chairmen  or  porters, 


Digitized  by  Google 


SLAVERY 


219 


trior  thdr  readinew  and  address  in  mtmAtriag  namely  delivering 
)  of  counevy  and  the  lilce.  Then  wm  alio  attached  to  a 
laahoU  phyaidoaa,  aitiatt.  aecmjuriea.  llbcariaaa,  copyitta, 
I  of  patcnineiit,  aa  well  aa  pedagnKoeB  and  pnetptm  01 

different  kind* — re.-»<li>r«,  Rrammariana,  men  of  lotters  and  even 
philosophers — all  of  servile  condition,  besides  atcoiintams,  managers 
and  agents  for  the  transaction  of  business.  Actors,  comic  and  tra>;ti-, 
pantomiini,  and  (he  iierformers  of  the  cin^us  were  commonly  slaves, 
as  were  also  tlie  gUoiators.  Tlicse  last  were  chosen  from  the  most 
mriike  nwea  aa  the  Samnilea,  Gauia  and  ThradaiMi  AawtMa  «f 
glatSaton  ncre  kept  by  private  apeculators,  who  hifcd  them  out; 
they  were  sometimes  owned  by  men  of  high  rank. 

Several  special  examples  and  other  indirect  indications  «how  thai 
the  wealthier  Romans  [xissessed  Uir^e  I'unuiir.e.  This  may  In-  inferred 
from  the  cflumbaria  ol  the  hou!.L  li  Liiu  ami  of  othur  uruat  huuses. 
The  slaves  of  fcdanius  Secundum,  who,  in  »pile  of  a  threatened 
otttbnalc  of  the  indignant  populace^  were  all  p«it  to  death  becauae 
Aey  had  been  under  their  maater'a  nxif  when  he 
were  four  hundred  in  nuroher.  Pliny  tells  us  that  Caecilius,  a 
freedm^tn  of  the  time  of  AiiKustus,  left  by  his  will  as  many  as  41 16. 
The  question  as  to  the  total  number  of  slaves  at  Rome  or  in  Italy 
it.  a  M  iy  itiliicul;  .nii'.  and  it  i.s  not,  perhaiw,  po».til>le  to  arrive  with 
any  degree  of  cenuinty  at  an  approximate  estimate.  Gibbon  ^iip- 
poaea  that  there  were  ia  the  Roinan  world  in  tho  leign  of  Claudius 
•t  leaat  aa  many  alavea  aa  free  inhabitants.  Bnt  Blur  teems  rtKht 
in  believing  that  this  number,  though  probably  correct  for  an  earlier 
neriod,  is  much  under  the  truth  for  the  age  to  which  it  is  assigned. 
He  fixes  the  proportion  of  slaves  to  free  men  as  that  of  three  to  one 
for  the  time  between  the  conquest  of  Grewc  (14(1  u.c.)  and  the  reign 
of  ^jKandtf^vani8^(iLft^Ma^^jL   The ^tuc^mjmber  of  slaves 

ll^Mfmihwi  omr  tlw  dave,  extending  to  the  power  of  life  and  death, 
wUdi  ia  not  aurpriaine  when  we  consider  the  nature  of  the  pairia 
poteslas.  Tfierfavecould  not  possess  property  of  any  kind ; 
whatever  he  acquirt;d  was  leRally  his  master  s.  He 
wast  however,  in  practice  permitted  to  enjoy  and  accumulate  chance 
— raiim  or  aaviags,  ar  %  ihare  of  what  ne  praduoed,  luidar  the 
name  of  ^amiifMN.  A  maater  could  not  enter  mto  a  cootiact  with 
his  slave,  nor  could  he  accuse  him  of  theft  before  (he  law;  for,  if 
the  slave  took  anything,  this  was  not  a  subtraction,  but  only  a 
displacement,  of  property.  The  union  of  a  male  and  female  slave 
had  not  the  legal  character  of  a  marriage;  it  a  1 'jh.iliiiatiun 
icontuberninm)  merely,  which  was  tolerat^,  and  might  be  terminated 
at  wOl,  by  the  master;  a  slave  wa%  therefoce,  not  capable  of  the 
crime  of  adultery.  Yet  general  sentiment  seentis  to  have  given  a 
stronger  sanction  to  this  sort  of  connexion ;  the  names  of  husband 
and  wife  are  frecljr  used  in  relation  to  slaves  on  the  stage,  and  even 
in  the  taws,  and  In  the  lanaiiage  "f  the  ti/nilis.  t'lir  entering  the 
military  ser\'ice  or  taking  on  him  any  state  fjlYice  a  :.la\  c  was  punished 
with  death.  He  could  not  in  general  be  cxainimHl  as  a  wi(ne<>!», 
OKpt  by  torture.  A  master,  when  accused,  could  offer  his  slaves 
for  tha  question,"  or  demand  for  the  same  purpose  the  slaves  of 
aBBther;  and, if  in  the  latter  case  they  were  injured  or  killed  in  the 
psMceia,  their  owner  was  indemnified.  .'\  slave  i nuld  not  accuse  his 
master,  except  of  adultery  or  incest  (under  the  latter  name  being 
iiK  lijdid  the  vii  lation  of  sacred  things  or  pLveaJ ;  the  case  of  high 
treason  uus  afitrsvards  added  to  these.  An  accused  stave  could  not 
invoke  the  aid  of  the  tribunes.  The  panaltiaa  of  the  law  for  dime 
were  specially  severe  on  slaves. 

ColanMlla,  like  Xaaiqihaa,  favoun  a  certain  friendliness  and 
iaBiiiarity  in  one's  intmcoane  with  his  farm  slaves.  Cato  ate  and 
drank  the  same  coarse  victuals  as  his  slaves,  and  even  had 
the  children  suckled  by  his  wife,  that  they  might  imbibe  a 
fondness  for  the  family.  F^ut  he  had  a  strirt  eye  to  prcitit 
In  all  his  dealings  with  them.  He  all(i"i_:l  t'n-  ,  ..^u'li' rririJi'Ti  1  if 
male  and  female  sla>-es  at  the  price  of  a  money  |>aymcnt  from 
thesr  fmtdium.  Columella  regarded  the  gains  from  the  birtha  aa  a 
■uBcieHt  motive  for  encouraging  these  unions,  and  thooght  that 
mothers  should  be  irwarded  for  their  fecundity;  Varro,  too,  seems 
to  have  taken  this  view.  The  immenie  extension  0/  the  rural  estates 
(latifutuiia)  made  it  imixjssible  for  masters  to  know  their  .slaves, 
even  if  they  were  disposc<l  to  take  trinilile  for  the  purpose.  Effective 
superintendence  even  by  overseers  became  less  easy;  the  use  of 
chaina  was  intraduoad,  and  thew  wan  wom  not  onqr  i*  the  fieM 
during  working  boun  but  at  iifabt  bk  Aib  trffMium  where  the 
slaves  slept.  Urban  slaves  had  probably  often  a  ufe  as  little  enviable, 
esjxxiaKv  those  who  worked  at  trades  for  speculators.  E^-cn  in 
pr.vate  houses  at  Rome,  so  late  as  the  time  ot  Ovid,  the  porter  was 
rh.iifu  d.  In  the  famUia  urhana  the  favourites  of  the  master  had  good 
treatment,  and  m^ht  exercise  some  influence  over  him  which  would 
lead  to  thnr  receiving  flattery  and  gifta  from  those  who  aooght  his 
vote  or  ■oHenad  his  support.  Dotmtleas  there  waa  often  nenuine 
mutual  alfectioa;  staves  sometimes,  as  in  noted  instaaoeadnnng  the 
civil  wars,  showed  the  noblest  spirit  of  dewtion  to  their  manprs. 
Those  who  were  not  inmates  of  the  household,  but  ^xre  empli>ve<I 
outside  of  it  as  keepers  of  a  shop  or  boat,  chiefs  of  work^hni.vs.  or 
clerks Jn  a  mercantile  business,  had  the  advantage  of  greater  f  rcedr;:ii 
of  actkm.  The  slaves  of  the  leno  and  the  lanisia  were  probably  in 
I  not  only  degraded  but  unhappy.   Tlte  lighter  puni^- 


mi  nts  inflicted  by  masters  were  commonly  personal  chastisement  or 
banibliment  from  the  town  house  to  rural  latxMjr;  the  severer  were 
employment  in  the  mill  (pistrinum)  or  relegation  to  the  minia  w 
quarries.  To  the  mines  also  spcculaton  sent  daves;  thev  wotted 
half-naked,  men  and  women,  in  chains,  under  the  lash  ana  guaidad 
by  soldiers.  \'cdius  Pnllio,  in  iIk-  time  of  Augustus,  was  said  tO 
have  thrown  hi,i  slaves,  condemned  sometimes  for  trivial  mistakes 
or  e\cn  accidents,  to  the  lamprey.i  in  liit  iishpxjrid.  Cato  advised 
the  agriculturist  to  sell  his  old  oxen  and  his  old  slaves,  as  well  as  his 
tick  oom;  and  sick  alavaa  warn  axpoaad  ia  tbe  ialand  of  Aesculapius 
in  the  Tiber;  by  a  decree  of  OinidiaB  slaves  so  expuoed,  if  they 
recowred,  could  rwt  be  reclaimed  by  their  itusters. 

Though  the  Roman  sla\x-s  were  not,  tike  the  Spartan  Helota,  kept 
olicdicnt  by  systematic  terrorism,  their  large  numliers  were  a  constant 
friiun  i-  of  danger.  The  l.iw  under  which  the  slaves  of  IV-danius  were 
put  to  death,  probably  introduced  under  Augustus  and  more  fully 
enacted  under  Nero,  ia  aafBcimt  woai  cf  tUi  aaodaty,  whl^  indeed 
is  strongly  suted  by  TacitttttahMBarradva  of  die  facta.  There  had 
been  many  conspiracies  amongst  the  slaves  in  the  course  of  Roman 
histor>-,  and  some  formidal>]e  insurrections.  The  growth  of  the 
Inlifundia  made  the  slave.i  more  and  more  numerous  and  formidable. 
!■  ree  labour  was  distounteaanctd.  Cato,  \'arro  and  Columella  all 
agree  that  slave  labour  was  to  be  preferred  to  free  except  in  Unhealthy 
regioas  aad  for  large  ocr.-uional  operations,  which  probably  tran- 
sccaded  the  capacity  of  the  permanent  famHia  ritsliea.  Cicero  and 
Livy  bear  testimony  to  the  disappearance  of  a  free  pldw  from  the 
country  districts  and  its  repl.-icement  by  gangs  of  slaves  worldnfr  on 
jtreat  estates.  The  worst  form  of  such  praedial  slavery  existed 
in  Sicily,  whither  Mo:i-.ni«n  hu|ipi>s*s  that  its  peculiarly  harsh 
features  had  been  brought  by  the  Carthaginians,  In  Sicily,  accord- 
ingly, the  first  really  serious  servile  insurrections  took  place.  The 
rising  under  Eunus  in  B.C.  was  with  some  difhculty  suppressed  by 
Rupilius.  Partial  revolts  in  Italy  succeeded;  and  then  came  the 
second  Sicilian  insurrection  under  Trypho  and  Athcnio,  followed  by 
thcServile  War  in  Italy  under  Spartacua(j.p.).  Clodiu.sand  Miloused 
bands  of  gladiators  in  their  city  riots,  and  this  action  on  the  part  of 
the  latter  was  approved  by  Cicero.  In  the  First  Civil  War  they  were 
totiefoundinboth  camps,  and  the  murderers  of  Cacaar  were  escorted 
to  the  Capitol  by  gladiators.  Antony.  Octavius,  and  Sextus  Pompdus 
employed  them  m  the  Second  Ci\Hl  War;  and  it  is  recorded  by 
Augustus  on  the  Monumentum  Ancyranum  that  he  gave  back  to 
their  masters  for  puninhment  about  .10,000  .slaves  who  had  absconded 
and  liorne  arms  against  the  state.  Under  Tiberius,  at  the  death  of 
Caligula,  and  in  the  reign  of  Nero  there  were  threatening  movements 
of  the  davca.  Ia  the  wara  from  Otho  to  Veapaaiaa  they  were  em- 
plo>  ed,  aa  Tacitus  tells  us,  even  by  the  most  scrupulous  generals. 

Blair,  in  comparing  the  Creek  and  Roman  s>'stems  of  slavery, 
points  wixh  justice  to  the  greater  f.acility  and  frequency  of  emancipap 
tion  a*  the  (iri'  it  superiority  of  the  latter.  No  Roman  sla\  e,  he  says, 
"  needed  tu  (ksjxiir  of  becoming  Imth  a  freeman  and  a  citizen." 
Manumission  was  of  two  kinds — justa  or  regular,  and  mtnus  juita, 
Uf  manumisiw  just4i  there  were  four  modes:  (i)  by  adoption,  rarely 
resorted  to;  (.^j  by  testament,  already  recogniaed  in  the  Twelve 
Tables;  (3)  by  census,  which  wa.s  of  cxceptiooil  uae,  ai>d  did  not 
exist  later  than  the  time  of  \Vs|iiiNi.in:  and  (4)  by  vinditla,  which 
was  the  usual  form.  In  the  last  meihiKl  the  master  turned  the  slave 
round,  with  the  tt'<irds"  lilieresto,"  in  tin  | 'Him  ik  •.■  i  t  i;jf  (ir.ietor,  that 
officer  or  his  lictor  at  the  same  time  striking  the  slave  with  his  rod. 
The  manumissio  minus  jusia  was  elTccted  by  a  sufficient  manifesta- 
tion of  the  will  of  the  master,  as  by  letter,  by  words,  by  putting  the 
pUrus  (or  cap  ol  liberty)  00  the  slaw,  or  by  any  other  fonn,-Uity 
which  had  by  usage  become  significant  of  the  mtcntion  to  liberate,  OT 
by  s.iich  an  .act  as  making  the  slave  the  K'lardi.in  of  his  children. 
This  ex1rade^;■^l  .sort  uf  manumission  was  incomjilete  and  prit.iritms; 
even  after  the  lex  Junta  Norbana  i..\.v.  to),  which  assimilateil  the 
IMi^iiinn  of  thii.s,^  so  liberated  to  that  uf  thi  I.nrin  mlonists.  under 
tlie  name  of  L.atini  juniores,  the  tK-rs(jn  remained  in  the  eye  of  the 
law  a  slave  till  hiadwth  and  could  not  dispose  of  his  pecidimn. 

A  freedmaa,  unlcai  he  became  such  by  operation  of  law,  remained 
client  of  his  master,  and  both  wpcl'  bound  by  the  mutual  obligations 
arising  out  of  that  relation.  1  hesc  obligations  existed  also  in  the 
ca>!e  of  freedmon  of  the  state,  of  cities,  temples  and  corporations. 
The  frccdman  took  his  former  master's  name;  be  owed  him  deference 
(obsequium)  and  aid  (officium) ;  and  neglect  of  these  obligations  was 
puniuMd.  in  estreme  cases  even  with  loaa  of  liberty.  Conditions 
mi^t  be  annexed  by  the  master  to  the  gift  of  freedom,  as  of  continued 
residence  with  him,  or  of  general  *cr\'ice  or  some  particular  duty  to  be 
performed,  or  of  a  money  payment  to  l.)c  maile.  But  the  praetor 
Kutilitis,  about  the  becinning  of  the  1st  century  D.C.  limited  the 
cxccssi\'e  imposition  of  such  comiilinns,  and  his  restrictions  were 
carried  further  by  the  later  jurists  and  the  imperial  constitutions. 
Failing  natural  hefrs  of  an  inteatata  fnadoHm,  tha  water,  now 
patittn,  succeeded  to  his  property  at  Us  death;  and  he  could  dispose 
by  will  of  only  half  his  possessions,  the  patron  receiving  the  other 
half.  Freedmen  and  their  wins  were  subject  to  civil  disabilities ;  the 
third  generation  became  ingrnui  (full  citizens).  Thus,  the  slave 
element  tended  to  merge  itself  in  the  general  popular  body. 

It  was  often  a  pecuniary  advantage  to  the  master  to  lil>erate  his 
slave;  he  obtained  a  payment  which  enabled  him  tobuya  substitute 
and'at  the  same  time  gained  a  client.   This  of  course  presupposes  tte 
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KCOgnitiM  of  the  richt  of  the  to  his  prcutium;  and  the  same 

U  impiiMl  In  Ckeru  s  statement  that  a  diligent  slave  could  in  six 
ytm  pnclMM  his  tnmdtm.  AuawW  wt  hinuelf  antnit  the 
wutae  mutti^ication  of  maanmiMMU,  pralMbly  coniiderifig  the 
npid  succession  of  new  citiwns  a  source  of  social  instability,  and 
recommended  a  similar  policy  to  his  successor.  The  lex  Aclia 
Sentia  (about  a.d.  3)  forbade  manumis&ion,  except  in  strictly  limited 
cases,  bv  tiirt*ters  nmtcr  ao  years  of  age  or  of  slivcs  under  30;  and 
the  lex  Puria  Caninia  (alwut  A.D.  7)  fixed  the  proportion  of  a  man's 
slaves  which  he  cmilii  lit>erate  by  teatamentj  Md  forfattde  more  than 
ahundr^l  bcinesocnfranchiaed,  whatever  might  be  the  the  number  of 
the  famtiut.  Under  the  empire  the  fiwIiiMn  raae  atmlily  in  influ- 
ence; they  became  admissible  to  the  nmfc  of  cquitee  and  to  the 
senate:  they  obtainwi  provincial  eovcmmcnts.  and  were  apjxjinteiJ 
to  offices  in  the  im[>L-n  il  hnusehold  whic  h  virtually  pl.u  e<l  thrm  it 
the  head  of  administrative  departments  (sec  I^ALLASand  Narcissus). 
Knv.lrr.en  iif  humbler  rank,  on  the  other  hand,  filled  the  minor 
offices  in  the  adminiatrative  service,  in  the  citv  cohorts,  and  in 
tdt  amqr;  and  «•  ihall  find  tltat  they  entcfed  laiKcly  into  the 
tradta  aM  pnfcMiona  wlien  free  labour  becan  to  revive.  They 
appeared  also  in  'literature,  e.g.  Tiro,  the  ainanuensis  of  Cicero; 
Hyginus.  the  librarian  of  AuRustus;  Livius  Andronicus,  Caccilius, 
Statins,  Terence,  Publilius  Syrus,  Phaedrusand  Knictetu.s. 

In  the  2nd  century  of  the  Christian  era  we  find  a  marked  change 
with  respect  to  the  institution  of  slavery,  both  in  the  region  of 
thought  and  in  that  of  law.  Already  the  principlea  of  reason  and 
humanity  had  been  applied  to  the  subject  txy  Seneca.  But  it  was 
in  the  3ad  CCBtiuy,  aa  we  have  said,  that  the  victory  of  moral 
ideas  "  in  tt^  as  in  other  departments  (A  life,  became  "  derisive. . . . 
Dio  Chrysoslom,  the  adviser  of  Trajan,  is  the  first  C'.rifk  writer  who 
has  pronounced  the  principle  of  slaver>'  to  liecontr.iry  ;.i  the  law  ui 
nature  "  (Mark  Pattison).  And  a  pandlel  chati^'u  is  found  in  the 
practical  policy  of  the  stale.  The  niilit.ir>-  vn  .ition  of  Rome  was 
now  felt  to  have  reached  its  normal  limits;  and  the  emperors,  under- 
standing that,  in  the  future,  industrial  activity  must  prevail, 
epaied  th«  abolition  of  slavery  as  far  as  was  tnen  possible,  by 


Conouring  the  freedmcn,  by  protecting  the  slave  against  his  master, 
•nd  bv  facilitating  tnanumissions.  The  general  tendency  both  of  the 
impenal  constitutions  and  of  the  maxims  of  the  legists  is  in  favour 
of  liberty.  The  practices  of  exjwsure  and  sale  of  i  hililren,  and  of 
giving  them  in  pledge  for  debt,  arc  forbidden.  Diocletian  forbade  a 
Free  man  to  sell  hiiuelf.  Kidaap|ien  (Mapariii  wm  punished  with 
death.  The  insolvent  debtor  waa  witndnwn  tram  the  yoke  of  his 
creditor.  While  the  slave  trade  waa  jiemutted,  the  mutilation  of 
boys  and  young  men,  too  often  pnctiaed,  was  puniahcd  with  exile 
and  even  with  death.  In  redhinitory  .ictions  (for  the  annulment 
of  sales),  if  a  si.wc  were  returncti  to  the  seller,  so  must  aliso  be  his 
parents,  brothers  and  prrsonM  cmtubemio  CDnjunctae,  In  the  inter- 
pretation of  testament.i  it  was  to  be  assumed  that  members  of  the 
same  family  were  tvot  to  be  separated  by  tfie  division  of  the  succession. 
The  law  also  favoured  in  niecial  cases  the  security  of  the  peculium, 
(hough  ingeneral  pfindpK  it  still  remained  the  property  of  the 
flinater.  Toe  state  granted  to  public  slaves  the  right  of  bequeathing 
balf  tbeir  pneeenions;  and  private  persons  sometimes  permittetl 


 ^' ditposiUons  even  to  a  greater  extent,  though  only  within  the 

fimUilt'  Hadrian  tool:  irom  m.isters  the  power  of  life  and  dc.ith  and 
abolished  the  subterranean  prisons.  Antoninus  Pius  punished  him 
who  killed  his  own  slave  aaiflw  had  hillad  aaothw'ni  Ainady  in  thn 
time  of  Nero  the  magiatntm had  ban  ofdcmd  to  neeiw  the  aave^a 
complaint  of  ill-treatment:  and  the  lex  F^txtmia,  belonging  to  the 
aame  or  an  earlier  period,  forbade  masters  to  hand  over  their  slaves 
to  combats  with  wild  beasts.  Antoninus  directevi  that  slaves  treated 
with  excessive  cruelty,  who  had  taken  refuge  at  an  ilMr  it  imperial 
image,  should  be  sold ;  an<l  this  provision  wm  extcndc<l  to  cases  in 
which  the  master  had  cmploved  a  slave  in  a  way  degrading  to  him  or 
beneath  his  character.  Nl.  .'\urcliusKa\'e  to  masters  an  action  against 
their  slavea  for  any  cause  of  comiilaint,  thus  bringing  their  rel.'iii>  >!: 
more  directly  under  the  surveillance  of  law  and  public  oninir  n. 
A  slave's  oath  could  still  not  bi'  taken  in  a  court  of  law;  he  w.<,i 
interrogated  by  the  "riucstion";  but  the  emperors  and  jurists 
limited  in  various  ways  tin'  application  of  torture,  adiliii>;,  however, 
as  we  h.ive  mentioned,  t.i  the  i.ises  in  which  it  could  pn.  vi  l« 
appealed  to  that  of  the  crime  o(  majestas.  h'or  ceaaiii  allcgwi 
offences  of  the  m.i^tcr  the  slave  eouM  bftng  an  aetkm,  betog 
represented  for  the  punx^^e  by  an  ctfiwfar.  Emancipation  waa 
lacilitMied.  Tka  iwwer  of  imposing  conditions  on  testamentary 
immiiiilmTiwM  wan  rrairii  ii  il  and  these  conditions  interpreted  in  the 
9cn«*-  mo«f  favourable  to  freedom.  The  emperor  could  confer  liberty 
by  pri  iitniK'  .1  rt:i^:  (o  a  ^lave  with  the  consent  of  the  master, 
and  the  lrv.''il  pri<  c.ilUil  r^iit/uito  na/a/ium  made  him  a  full  citizen. 
It  wasdecidifl  that  iiU'rly  could  OOt  befOffdttdnMI liyBimKrip- 
tion  of  sixty  years'  duration. 

The  risa  of  Cl»ist  ianit  y  in  the  Roana  imrid  atill  further  improved 
AaOMMUtian  of  the  slave.  The  sendmenta  it  cicated  were  not  only 
bvourable  to  the  humane  treatment  of  the  cLlss  in  the 
present,  but  were  the  germs  out  of  which  its  entire  lilxra- 
tion  was  destined,  at  a  later  periwJ,  in  part  to  arise.  It  is 
siimetimes  objected  that  the  Christian  church  did  not 
denouiKe  slavery  aa  a  social  crime  and  insist  on  its  abolition.  We 
iMTCMaitlntiUveqriiwafuadMMatalcieaHatcf  dwdd  ~ 


constitution.  When  the  work  of  conquest  had  l>ecn  achieved,  it  could 
not  be  expected  that  a  radical  alteration  should  be  suddenly  wrought 
either  in  the  social  system  which  was  in  harmony  with  it,  or  even  ia 
the  general  ideas  which  had  grown  up  under  its  influence.  The  latter 
would,  indeed,  be  gradually  affected;  and  accordingly  we  have 
obsers'ed  a  change  in  the  policy  of  the  law,  indicating  a  change  ia 
Sientiment  with  respect  to  the  slave  class,  which  docs  not  appear  to 
have  been  at  all  due  to  Christian  te.^hing.  But  the  institution 
itself  could  not  be  at  once  seriously  disturbed.  The  results  must 
have  been  disastrous,  most  of  all  to  the  slave  populatioB  HhIL 
Before  that  end  could  be  accompliahcd,  an  easeiitially  aaw  aodri 
situation  must  come  into  existence.  But  ia  the  aieaatiaie  modi 
might  be  done  towards  further  mitigating  the  evils  of  davery. 
cstK-cially  by  imprvssini;  on  master  and  slave  their  relative  duties  and 
Coiitn  lUiin;  tl.'cir  behaviour  towards  one  another  by  the  exercise  of  aa 
inclc)>cn<lent  moral  authority.  This  was  the  work  open  to  the 
Christian  priesthood,  and  it  cannot  be  denied  that  it  was  well  dis- 
charged. NVhilst  the  fatbets  ajjrec  with  the  Stoics  of  the  znd  century 
in  representing  slavery  aa  aa  indifferent  circumstance  in  the  eye  of 
religion  and  morality,  the  contempt  for  the  class  which  the  Stoks  too 
often  exhibited  ia  in  them  replaced  by  a  genuine  sympathy.  They 
protested  against  the  multiplication  of  slaves  from  motives  of  vanity 
in  the  houses  of  the  great,  against  the  Rladiatorial  combats  (ulti- 
mately abolished  by  tlie  noble  self-devotion  of  a  monk)  and  against 
the  condgnnient  of  slaves  to  the  theatrical  profession,  which  was 
often  a  school  of  corruption.  The  church  also  encouraged  the  emanci- 
pation of  individual  slaves  and  the  redemption  of  captives.  And 
lU  influence  is  to  be  seen  in  the  legislation  01  the  Christtaa  <iaptni% 
which  softened  some  of  the  harshest  features  that  still  marimd  the 
institution.  But  a  stronger  influetKC  of  Christianity  appears  in 
Theodosius,  .md  this  intiuence  i.s  at  the  hij;hcst  in  the  legislation  of 
Justinian.  Its  systematic  elTort  is,  in  his  own  words,  "pm  Hfii  rtatCj 
qiiam  ct  fovere  et  tucri  Koiuanis  legibus  rt  praeripuc  nostro  numim 
peculiarc  est."  Law  still  nrfuscd  in  general  to  recognize  the  inarria^ 
of  ilavet:  but  Justinian  gave  them  a  legal  value  after  emancipatuM 
in  eatahlishing  rights  of  ■uccewoa.  Uiuons  bctweca  slaves  and  free 
women,  or  between  a  freeman  and  the  female  slave  of  another, 
continued  to  be  forbidden,  and  were  long  punished  in  certain  cirtum> 
stances  with  atrocious  severity.  As  witness,  the  slave  was  still 
suliject  to  the  question;  as  criminal,  he  was  punished  with  greater 
rigour  than  the  freeman.  If  be  accused  his  master  of  a  crime,  unless 
the  charjte  was  of  treason,  he  was  burnt.  But  he  could  maintain  a 
legal  claim  to  his  own  liberty,  not  now  merely  through  an  mdierlar, 
but  in  [K-rson.  A  female  slave  was  still  held  incapable  of  the  ofeace 
of  adultery;  but  Justinian  visited  with  death  alike  the  rape  of  a 
slave  or  fn-edwoman  ami  that  of  a  free  maiden.  Already  the  ma»fer 
who  kUli  'l  h:-.  hi. IV..-  h.iii  I  4'(  ci  pu-ni-ihcd  .i.s  for  homicide,  exec  fit  in  the 
case  of  his  uniiiteniled  death  uniier  correction;  Cunstantine  treated 
as  homicide  .1  number  of  specially-enumerated  acts  of  cruelty.  Even 
under  Theodosius  the  combats  of  the  amphitheatre  were  pennitted, 
if  not  encouraged,  by  the  state  authorities;  these  sports  were  still 
expected  from  the  candidates  for  public  honour*.  Combats  of  men 
with  beasts  were  longest  continued ;  they  had  not  ceased  ex'en  in  the 
early  years  of  the  rei^jii  <if  Ju.itini.an.  A  new  prote.vs  of  nwinu- 
mission  was  now  cstal)li..ihc-<I,  to  l>e  performed  in  the  churches 
throii^h  the  intervention  of  the  miiiisier>  of  ri'ligion;  .in-.l  it  w.i.s 
provided  that  clerics  could  at  any  time  by  tncrc  expression  of  will 
liberate  their  slavea.  Slaves  who  were  admitted  to  ao^  oidaih  ar 
who  entered  a  monastery,  became  fncnen,  under  certain  waufctfaaa 
framed  to  prevent  fraud  or  injuatiee^  Tustiniaa  abolished  tlie 
personal  conditions  which  the  leg&iation  of  Augustus  had  required  to 
ne  satisfied  bv  the  master  who  emancipated  and  the  slave  who  waa 
manumitteti,  ami  rermivcd  the  limitation  of  numlK-r.  The  lil:^.-r.itcd 
slave,  whatever  the  invess  by  which  he  had  obt.iineil  his  frtHdora, 
became  at  nncc  a  lull  citizen,  his  former  master.  howx'X'cr,  retaining 
the  right  ol  p,^^Ion.l^;e.  the  abolition  of  which  would  probably  have 
(li.HcouraRed  emancipation. 

Transition  to  Serfdom. — The  slavery  of  the  working  classes 
was  not  diivctljf  changed  into  the  system  of  personal  freedoai. 
There  was  sn  intennediate  stage  wliich  lias  not  always  lieea 
sufficiently  discriminated  from  slavery.  We  mean  the  r^me 
of  serfdom.  In  studying  the  of  this  tnuuhiooal  iUt«  ol 
things,  four  principal  cootldefatJoiis  have  to  be  kept  In  view, 
(t)  .\s  Clibbon  observes,  the  completion  of  the  Roman  system  of 
conqucot  reduced  the  supply  of  slaves.  It  is  true  that,  whea 
the  barbarian  invasions  beg.in  in  the  3rd  ccnlur>',  many  captives 
were  made,  who,  when  not  enrolled  in  the  artny,  were  employed 
ill  agriculture  or  doniesiic  service;  but  the  regular  importation 
was  increasingly  diminished.  This  improved  the  condition  of 
the  slave  by  rendering  his  existence  an  object  of  greater  value 
to  his  master.  It  was  clearly  to  the  interest  fd  each  family 
to  preserve  indefinitely  its  own  hereditary  tbitm.  Beoflo  tae 
abolitioB  of  the  estetasl  slav*  trade  tended.  In  iMt,  to  put  aa 
ead  to  internal  sake,  and  tbe  ilavet  became  attaued  to  tlie 
homeholdaorlandspf  tbeirmaatcn.  (a)TbediniiaUiedaiv|il3r 
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of  slaves  further  acted  in  tbe  direction  of  the  rehabilitation  of 
irae  hbour.  A  feneial  omeneot  of  this  kind  is  noticeable 
from  the  and  centviy  onwards.  Freemen  had  always  been  to 
■ome  extcot  envloyed  In  tbe  pabUc  setvieau  In  private  Mcvke 
superior  posts  were  often  filled  by  frecdnco;  the  higher  nts-~ 
as  medicine,  grammar,  painting— were  partly  in  the  hands  of 
freedmen  and  even  of  ingcnui;  the  more  successful  actors  and 
gladiators  were  often  trccdmcn.  In  thi:  factories  or  workshops 
kept  by  wealthy  persons  slave  lalxiur  was  mainly  employed; 
but  free  artisans  sometimes  offered  their  services  to  these  cstab- 
liahmeuts  or  formed  associations  to  compete  with  them.  Wc 
bave  seen  that  free  persons  had  all  along  been  to  some  extent 
employed  in  tbe  cultivation  of  land  as  hired  labourers,  and,  as  we 
shall  prawntly  find,  also  as  tenants  on  the  great  ertates.  How 
aU  this  cfMnted  we  shall  understand  whoa  we  cmnine  the 
remarkable  organisation  of  the  state  intradueed  by  DSodetum 
and  bis  successors.  (3)  This  organization  establ^ed  in  the 
Roman  world  a  personal  and  hereditary  fixity  of  professions  and 
situations  which  was  not  very  far  n^moved  from  the  caste  system 
of  the  East.  The  puqxisc  of  this  was  doubtlfss  to  resist  hy  a 
Strong  internal  consolidation  the  shock  of  the  inv.-isions,  to  secure 
public  order,  to  enforce  industrious  habits,  and  to  guarantee 
tbe  financial  resources  of  the  state.  Personal  independence 
WIS  lax|ely  sacrificed,  but  those  still  more  important  ends  were 
ni  a  Sreat  awuuie  attained.  This  system,  bgr  diminishing  the 
bceman'a  muteiy  over  liiiiiaelf  and  liis  power  to  determine  his 
occupation,  redwed  tbe  interval  between  libn  and  tbe  dtve; 
and  the  latter  on  the  one  hand,  the  free  domestic  servant  and 
workshop  labourer  on  the  other,  both  passed  insensibly  into  the 
common  condition  of  serfdom.  (4)  The  corresponding  change, 
in  the  case  of  the  rural  slaves,  took  place  through  their  being 
mer>£cd  in  the  orde  r  of  culoi-.i.  The  Roman  colonus  was  originally 
a  free  persHju  who  look  land  on  lease,  contracting  to  pay  to  the 
proprietor  L-iiliL-r  a  fixed  Sum  axmually  or  (when  a  colonus  par- 
tuirius)  a  certain  proportion  of  the  produce  of  the  farm.  Under 
the  emperors  of  the  4th  century  the  name  detonated  a  cultivator 
who,  tlMMigb  pcisoMlly  free,  was  attached  to  tbe  soil,  and 
tnasoiitted  bb  oondltbrn  to  bb  descendants;  and  this  became 
tbe  regular  status  of  the  mass  of  Roman  cultivators.  Tbedass 
of  coloni  appears  to  have  been  composc<l  iiartly  of  tenants  by 
Contract  who  had  incurred  large  arrears  of  rent  arui  -.vt-rr  dt  tained 
on  the  estates  as  debtors  (obacrali),  partly  of  lonixu  capuves  or 
immigrants  who  were  settled  in  this  condition  on  the  land,  and 
partly  of  small  proprietors  and  other  poor  men  who  voluntarily 
adopted  the  status  as  an  improvement  in  their  [KJsition.  They 
paid  a  fixed  proportion  of  the  produce  (pan  agraria)  to  the  owner 
of  tlie  estate,  and  gave  a  determinate  amount  of  labour  {oprraf) 
OB  tlie  portion  of  the  domain  wbidi  be  kept  in  his  own  hands 
Ommih  dsesMinis).  The  law  lor  a  bmg  time  took  no  notice  of 
theie  ontonaix  tama,  and  dU  not  qmenaCkally  coBatitttte 
them  unto  the  4th  century.  It  was  indeed  the  leqairenientsof  the 
fiscus  and  the  conscription  which  impelled  the  imperi.il  povcrn- 
mcnl  to  regulate  the  system.  The  coloni  were  iii5^;riLied  (adscripti) 
on  the  registers  of  the  census  as  paying  t^xcs  to  the  state,  for 
which  the  proprietor  was  responsible,  reimbursing  himself  for  the 
amount.  In  a  constitution  of  Constantine  (a  d.  ,1.^2)  we  find  the 
colonus  recognized  as  permanently  attached  to  the  land.  If  he 
abaaiOMd  Ilia  holding  he  was  brought  back  and  punished;  and 
angr  one  iA»  leceived  him  had  not  only  to  restore  bun  but  to 
pay  a  penalty.  He  could  not  many  ont  of  tbe  donalBi  If  he 
took  for  wife  a  colona  of  another  proprietor,  dM  HM  icatoced  to 
ber  original  locality,  and  the  offspring  of  tbe  tittlen  were  tfivlded 
between  the  estates.  The  chil<lren  of  a  colonus  were  fixed  in  the 
Same  status.  They  and  their  descendants  were  retained,  in  the 
words  of  a  law  of  Throdosius,  "  quodam  aetemitatis  jure," 
and  by  no  proces,s  could  he  relieved  from  their  obligations. 
By  a  law  of  .Anastasius,  at  ihc  end  of  the  slh  cenfur>',  a  colonus 
who  had  voluntarily  come  into  an  estate  was  by  a  tenure  of 
thirty  years  for  ever  attached  to  it.  The  master  i,dominus) 
toM  inflict  on  his  coloni  "  moderate  chastisement,"  and  could 
cbtb  tbtB  if  they  attempted  to  escape,  but  they  bad  a  legal 
remedy  against  him  for  unjust  demands  or  injury  to  then  or 


theirs.  In  no  case  could  ttemt  or  the  labour  dues  be  increased. 
The  colonus  couM  poMssa  pnperty  of  his  own,  but  could  not 
alienate  it  witlMut  tlw  oooicnt  of  the  master.  Thus,  wliilst  the 
membcn  of  tbo  dua  were  penowdly  ftpwf,  thdr  ^—nitrt^  ifji 
some  inddenta  of  a  aanl-iavfle  duuacter.  They  an  actnaOy 
designated  by  ThetKlosfus,  "servri  terrae  cui  nati  sunt."  And 
Salvian  treats  the  proposition  "  coloni  divitum  fiunt  "  as  equi- 
v.alcnt  to  "  vcrtuntur  in  servos."  This  is  indeed  an  exaggeration; 
the  colonatus  was  not  an  oppressive  system;  it  afforded  real 
security  against  unreasonable  demands  and  wanton  disturbance, 
and  it  was  a  great  advance  on  the  system  of  the  familia  nistica. 
But  the  point  which  is  important  is  that  there  was  a  certain 
approximation  between  the  condition  of  the  colonua  and  tbe 
slave  wbkh  tended  towaidi  the  fasian  of  both  in  a 
clasBa 

Besides  the  coloni  there  were  on  a  great  estate — ^and  thoee  of 

the  4th  century  were  on  a  specially  large  scale — a  number  of 
praedial  slaves,  who  worked  collectively  under  overseers  on  the 
part  of  the  property  which  the  owner  himself  cultivated.  But 
it  was  a  common  practice  to  settle  certain  of  the  sl.ivcs  (and 
possibly  also  of  the  freedmen)  on  other  portions  of  the  estate, 
giving  them  small  farms  on  conditions  similar  to  those  to  which 
the  coloni  were  subject.  These  slaves  are,  in  fact,  described  by 
Ulpian  as  quati  coloni.  They  had  their  own  households  and  wen 
hence  distinguished  as  casaii.  In  law  these  slaves  wcR  at  first 
absofaxtdy  at  the  disposal  of  tlieir  meatciB;  they  Imd  no  pnopecty 
in  the  strict  sense  of  the  wdrI,  and  ooidd  be  sold  to  another 
proprietor  and  separated  from  their  families.  But  the  landlord's 
interest  and  the  general  tone  of  feeling  alike  modified  practice 
even  before  the  intervention  of  legislation;  they  were  habitually 
continued  in  their  holdings,  and  came  to  possess  in  fact  a  pcT- 
l>Llual  and  hereditary  enjoyment  of  them.  By  a  law  of  VaJen- 
tinian  I.  (377)  the  sale  of  these  slaves  was  bterdictcd  unless  the 
land  they  occupied  were  at  the  same  time  sold.  The  legal  dis- 
tinction between  the  coloni  and  the  slave  tenants  continued  to 
exist  after  the  Invasions;  but  tbe  practical  difference  was 
greatly  attenuated.  The  oobnua  often  occupied  a  servile 
mansus,  and  tbe  slave  a  mansns  originally  appropriated  to  a 
colonus.  Intermairiages  of  the  two  dasses  became  frequent. 
Already  at  the  end  of  the  7th  century  ft  does  not  appear  that 
the  distinction  between  them  h.id  .iny  s'.jhstantial  existence. 

The  inliuence  of  the  Northern  inv.-isions  on  the  change  from 
slavery  to  serfdom  was,  in  all  probability,  of  little  account. 
The  change  would  have  taken  place,  though  perhaps  not  so 
speedily,  if  they  had  never  occurred.  For  tbe  dcvdofMnentB  of 
the  Middle  Ages  see  Serfix)m  and  Vuxenace. 

Modern  Siuve  Trade. — Not  very  long  after  the  disappearance 
of  seddom  in  tbe  moat  advanced  mmmimitifi  oomes  into  sight 
tbe  new  system  of  ooioniil  davery,  which,  inatead  of  bdag  the 
spontaneous  outgrowth  of  social  necessities  and  aubserving  a 
temporary  need  human  development ,  was  politically  as  well  as 
morally  a  monstrous  aberration. 

In  1442,  when  the  Portuguese  under  rriiice  Henry  the 
Navigator  were  exploring  the  Atlantic  coast  of  .\frica,  OOO  Of 
his  otTicers,  .\ntam  (.onsalves,  who  had  captured  some  _ 
Moors,  was  directed  by  the  prince  to  carry  them  back 
to  Africa.  He  received  from  tbe  Moors  in  exchange  for 
them  ten  blacks  and  a  quantity  of  gold  dust.  This  excited  the 
cupidity  of  his  fellow-«o«uittynen;  and  they  fitted  out  a  large 
number  of  lUpt  for  tbe  tiade,  and  built  several  forta  00  the 
African  coast.  Many  Dcgroes  were  bwutfit  Into  Spain  from  these 
Portuguese  settlements,  and  tbe  colonial  dave  tiaae  <nt  appears 
in  the  form  of  the  introduction  into  the  newly-discovered  western 
world  of  descendants  of  these  negroes.  When  Nicolas  dc 
Ovando  was  sent  out  in  1502  as  governor  of  Haiti,  whilst 
regulations,  destined  to  prove  illusory,  were  made  for  the  pro- 
tection of  the  natives  of  the  island,  permission  was  given  to  carry 
to  the  colony  negro  slaves,  born  in  Seville  and  other  parts  of 
Spain,  who  had  been  instructed  in  the  Christfan  fiiftb.  It  appeaa 
from  a  letter  of  Ovando  in.  isn  that  there  were  at  that  tirna 
numben  of  negraai  k  Held;  be  lequNtad  that  no  nore  night 
bepennittedtobebiraui^oat.  InistoandtbeidhMringyaan 


Digitized  by  Google 


222 


SLAVERY 


King  Ferdinand  ordered  a  number  of  AfrictlM  tO  ht 
that  colony  for  the  working  of  the  mines. 

Before  this  time  Columbus  had  proposed  an  cx<  h.ingr  of  his 
Cuib  prit9nen  as  slaves  against  live  stock  to  be  furnished  to 
Hahi  by  Spudali  nerchantA.  He  actually  sent  home,  in  1494, 
above  joo  Indlaii  pdwoeis  takea  in  wais  with  the  cadques, 
who,  ht  mnHted,  teJtibX.  be  lold  m  akvea  at  Seville.  But, 
iftac  «  BDgnl  wder  laid  been  iMiied  ior  their  sale,  Queen 
Isabella,  tnteretted  by  what  ahe  had  heaid  of  the  gentle  and 
hospitable  character  of  the  natives  and  of  thdr  docility,  procured 
a  letter  to  be  written  to  Bishop  Fonscca,  the  suiwrintcmlcnt  of 
Indian  aflairs,  suspending  the  order  until  inquiry  should  In:  maclc 
into  the  causes  for  which  they  had  been  ma<lc  prisoners,  an<i 
into  the  lawfulness  of  their  sale.  Theologians  ciiflcrcd  on  ihc 
latter  question,  and  Isabella  directed  that  these  Indians  should 
be  sent  back  to  their  native  couj\iry. 

Bartolom6  de  las  Casas,  the  celebrated  bishop  of  Chiapa, 
■ooanqwiiied  Ovando  to  Haiti,  and  was  a  witness  of  the 
oueltJitt  boni  wUdi  the  Indians  suffered  under  his  administiap 
tion.  He  came  to  Spain  in  1517  to  obtain  measures  in  their 
favour,  and  he  then  made  the  suj^gestion  to  Charles  that  each 
Spanish  resident  in  Haiti  should  have  licence  to  import  a 
dozen  negro  slaves.  Las  Casas,  in  his  //r.'  r.';  Ics  Imlitts 
(lib,  iii.  cap.  101),  confesses  the  error  iiilo  svliich  lie  thus  fell. 
():l:iT  gi>i>ii  men  afjpcar  to  have  Kivcn  similar  advice  about  the 
same  time,  and,  as  has  l>ccn  shown,  the  practice  was  not  absolutely 
new;  indeed  the  young  king  had  in  1316,  whilst  still  in  Flanders, 
gnnted  licences  to  his  courtiers  for  the  importation  of  negroes 
into  the  oobidei,  thmigfa  Jimcncs.  as  regent  of  Castile,  by  a 
decree  of  the  same  year  forbade  the  practice.  The  suggestion  of 
Las  Ceitt  was  no  dovbl  nade  on  the  giound  that  the  negroes 
could,  better  than  the  Indians,  bear  the  labour  in  the  mines, 
which  was  rapidly  exhausting  the  numbers  of  the  latter.'  He 
has  sometimes  on  this  pica  been  cxnncratcd  from  all  censure; 
but,  though  entitled  to  honour  for  the  «al  which  he  showed  on 
behalf  of  the  natives,  he  must  iK'ar  the  blame  for  his  violation 
or  neglect  of  moral  principle.  His  advice  was  unfortunately 
adopted.  "  Charles,"  says  Robertson,  "  granted  a  patent  to 
one  of  his  Flemish  favourites,  containing  an  exclusive  right  " 
of  supplying  4000  negroes  annually  to  Haiti,  Cuba,  Jamaica 
andPortoRioo.  "  The  favourite  sold  his  patent  to  some  Genocae 
Dwidianta  for  ss,ooo  dncata  these  meidiBntB  obtained  the 
ihves  tnm  the  FwtagueM^  iiid  thus  was  fint  syateaatised 
the  dave  trade  between  Africa  and  Aniericft. 

The  ftrvt  EnKli--hnian  who  cnj{a(t<Hl  in  tlu-  traffic  was  Sir  John 
Hawkins  t?  "  )  '  he  HnRlish  -lave  tridi  rs  were  at  first  altof^cther 
^^^^  ■jtcuiiii-<i  ill  Mj|i,il>  im^'  (111-  .S;i.iiii^h  M;ttlf!»fius.  Indeed 
the  reign  of  Elizabeth  passed  without  any  linglish  colony 
having  been  permanemly  estsMwIwd  in  America.  But  in  1620  a 
Dutch  ship  fivm  the  ooast  of  Guinea  vidied  Jamestown  in  Virginia, 
and  Bold  a  part  ot  her  cargo  of  negroes  to  the  tobacco-planter!*. 
This  was  the  first  beginning  of  slavery  in  British  America:  the 
number  of  negroes  wat  afterwards  omtinuallv  incrcaMcd — ihonnh 
apparently  at  fir-t  slowly  —  by  imiiortation,  and  the  Tk  Id-lalmur  was 
more  and  more  [terformed  by  m-tviIc  hands,  so  that  in  1790  the  state 
of  Viignia  omitained  aoo.ooo  ncsroea. 

The  African  trade  of  Ei^lana  was  long  in  tlie  hands  of  exduaive 
companies:  bat  hy  aa  act  of  the  iirst  year  of  William  and  Mary  it 
became  free  and  open  to  all  subjects  of  the  crown.  The  African 
Company,  however,  continued  to  exist,  and  obtained  from  time  to 
time  large  parliamentar>'  grants.  Hy  the  tn'aty  of  I'ln-cht  the 
Itiento.^  or  contract  for  supplyinij  the  Spanish  colonies  with  4800 
mgroti'  .uiiiu.i'.'.v.  which  had  pr«:-\iou>K'  ir.iiii  the  Dutch  to 

the  French,  was  transferred  to  Great  firitain;  an  English  company 
waa  to  enjoy  the  monopoly  for  a  period  of  thirty  years  from  ist 
May  171S.  But  the  contract  came  to  an  end  in  1739.  when  the 
complaints  of  the  Engliih  merchants  on  one  side  and  o<  the  Spanish 
oflicials  on  the  other  rose  to  such  a  height  that  Philip  V.  declared  his 

'The  Spaniard-.,  in  the  space  of  fifteen  years  5ub«4viuLnt  to  the 
diaoover>-  of  the  West  Indies,  had,  as  Kobertson  mentions,  reduced 
the  natives  of  Haiti  from  a  million  to  60.000. 

*The  Spaniards  were  prevented  from  forming  establishment^!  on 
dw  African  coast  by  the  Bull  of  Detnaicatian  (   Inter  cactcra  "1  uf 


Pope  Aiemnder  VI.  (1493).  which  foi 

to  the  ea«t  of  the  mcrii'.ian  line  of  100  I 
could  therefore  isujiply  tlicir  .American 
by  oonuacts  with  other  powers. 


their  aopiinng  territory 
of  the  Ames.  They 
with  staves  only 


deterrainatiaa  to  levohe  Ae  aaentOb  sad  Sir  Robert  Walpole  was 
forced  by  popular  fceUng  into  war  inth  Spain.  Between  1680  and 

1700  about  140,000  negroes  were  exported  by  the  African  Company, 
and  i6o,(X]o  more  by  private  adventurers,  making  a  total  of  300,0001. 
Between  1700  and  the  end  of  1786  as  many  as  6io,o<x)  were  tran!>- 
ix>rti.-d  to  Jamaica  aluin-,  whicli  liad  Lieeii  an  E^^;lish  pcK»!«.s.si<(n 
since  1655.  Bryan  Edwards  estimated  the  total  import  into  all  the 
British  CDk>nie*  of  \ni<-rica  and  the  West  Indies  from  1680  to 
1786  at  3,130,000,  being  an  annual  average  of  20,095.  The  British 
abve  trade  reached  its  uimost  extension  shortly  before  the  War  of 
Ainwfcan  Independence.  It  was  then  carried  on  principally  from 
Liverpool,  but  a!«i  frdtn  London.  Bristol  and  Lancaster;  the  entire 
number  of  slave  -^by^i^  i^iilin.;  tri  tii  cli'i>e  ports  was  192,  and  in  them 
space  was  provideilfor  the  Irati-^ixirt  of  47,146  neRroc.s.  During  the 
war  the  number  decreased,  but  on  its  termination  the  trade  ini- 
mi-diatcly  revived.  When  Edwards  wrote  (1791),  the  number  of 
European  factories  on  the  coasts  of  Africa  was  of  these  14  WCIW 
Knglwh,  3  French.  IS  Dutch.  4  Portuguese  and  4  Danuh.  Asoorreet 
a  notion  as  can  be  ol>tained  of  the  numbers  annually  exported  from 
the  TOnlinent  about  the  year  1790  by  traders  of  the  several  Eurt»pean 
countries  engaged  in  the  traffic  is  .iiipiiliid  hy  the  following  state- 
ment: — "By  tlie  British,  38,000;  by  the  Frenrh.  jo.ikxi:  l>y  the 
Dutch,  4000:  by  the  Danes.  2000;  by  the  Portuguese,  10,000; 
total  7^^000.    Thus  more  than  half  the  trade  was  in  British  hands. 

The  hunting  of  human  beings  to  make  them  slaves  was  greatly 
aggravated  by  dtt  demand  of  the  European  colonies.  The  native 
chiefs  engaged  U  foraya.  sometimes  even  on  their  own  . 
subjects.for  t  he  purpose  of  procuring  sla\'cs  to  be  exchanged 
for  WuNLerii  commodities.  They  often  set  fire  to  a  village  ifl^jf^''* 
by  night  and  caplurcMl  tire  inhabitants  when  trying  to 
escape.  Thus  all  that  was  shocking  in  the  Uirbarism  of  Africa  was 
multiplied  and  intensified  by  this  foreign  stimulation.  Exclusix-e 
of  the  slaws  who  died  before  they  sailed  from  Africa,  I2i%were  lost 
during  their  pa.ss.igc  to  the  West' Indies:  at  Jamaica  4) %aied  whUst 
in  the  harbours  or  before  the  sale  and  onc-thtrd  more  in  the  "  aeasoi^ 
ing."  Thus,  out  of  every  lot  of  too  shipped  from  Africa  17  died  in 
about  9  wi-eks,  and  not  more  than  50  lived  to  bc'  effective  labourers 
in  the  i.slandN.  T  he  circnnisiances  of  their  5ubsc<|iii  iu  life  on  the 
olantations  were  twt  favourable  to  the  increase  of  their  numbers. 
In  Jamaica  there  were  in  I690,40y00o;  from  that  year  till  1830  there 
were  imported  800,000:  yet  at  the  latter  date  there  were  only 
340.000  in  the  island.  One  cause  which  prevented  the  aattml  ia> 
create  of  jKipulation  was  the  inequality  in  the  nombers  of  the  sc«s; 
in  Jamaica  alone  there  was  in  I789  an  excess  of  30,000  males. 

iMo:<  m<  tit  ii^ainsl  Ike  Sliife  Trade. — When  the  nature  of  the 
slave  trade  began  lo  be  understood  by  the  public,  aQ  that 
was  best  in  England  was  adverse  to  it.  Among  those  ^^^^ 
who  denounced  it— liaidcs  some  whose  names  arc  now 
little  known,  but  are  reooided  in  the  pages  of  ClarkaoD— were 
Baxter,  Sir  Richard  Stcde  (in  InUt  and  Ymria),  the  poets 
Southern  (in  Oromnoko),  Pope,  Hiqimnmi,  Shenatone,  Dyer, 
Savage  and  above  all  Cowpcr  (see  fab  Charily,  and  Toik,  bk.  2), 
Thomas  Day  (authorof  .9u«<//or£/<jn</,Vfr/<j«),  Sterne,  W  arburton, 
Hutcheson,  Bcatiic,  John  Wesley,  Whittield,  .\dam  Smith, 
.Mdlar,  Robertson,  Dr  Johnson,  Palcy,  Gregory,  Gilbert  Wake- 
field, Bishop  Porteus,  Dean  Tucker.  The  question  of  the  legal 
c.visletice  of  slavery  in  Cireat  Britain  and  Ireland  was  raised  in 
consequence  of  an  opinion  given  in  1729  by  Vorkc  and  Tall*ot, 
attorney-general  and  solicitor-general  at  the  time,  to  the  effect 
that  a  slave  by  coming  into  those  countries  from  the  West  Indies 
did  not  become  free,  and  might  be  compelled  by  his  maitfT  to 
return  to  the  plantstiont,  Chief-Justice  Holt  hMl  cnwed  a 
contraiy  opiaioa;  and  the  matter  was  biou|^  to  amal  fmie 
by  GianviDe  Shsuqp  in  the  case  of  the  negro  Somerset.  It  was 
decided  by  Lord  Mansfield,  in  the  name  of  the  whole  bench,  on  the 
jand  of  June  1772,  that  as  soon  as  a  slave  set  his  foot  on  the  soil 
of  the  British  islands  he  became  free.  In  1776  it  was  moved  in 
the  House  of  Commons  by  David  Hartley,  son  of  the  author  of 
Observations  on  Man,  that  "  the  slave  trade  was  contraiy  to  the 
laws  of  God  and  the  rights  of  men  ";  but  this  noCklt— Che 
first  wliich  was  made  on  the  subject — failed. 

1  he  first  persons  in  England  who  took  united  practical  action 
against  the  slave  ttade  wen  the  Qitakeis,  following  the  equeaaion 
of  aenthnent  wUdi  had  emanated  so  early  as  1671  from  their 
founder  George  Fox.  In  1727  they  declared  it  to  be  "  not  • 
commcnd.iblc  or  allowed"  practice;  in  1761  they  excluded 
froiT.  -heir  ty  all  who  should  be  found  concerned  in  it,  and 
i.ssuc  J  ;.[ipe.ilj  to  their  nieml>crs  and  the  public  against  the 
systci".  I.i  1785  there  was  formed  among  them  an  ass<ii iation 
"  for  the  relief  and  liberation  of  the  oegio  slaves  in  the  West 
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Indies,  and  for  the  discouraKcmcnt  of  the  slave  trade  on  the 
coast  of  Africa."  This  was  the  first  society  established  in  England 
for  the  purpose.  The  Quakers  in  America  had  taken  action  on 
the  subject  still  earlier  than  thoae  Jn  Entfand.  The  Pennsyl- 
TWiiu  Qualwn  admaed  their  memben  iguBBt  the  tnde  in  169^ 
fa  I7S4  thcfyioacd  to  their  bntlucD  a  atioBgdiHurive  against 
funwiTa^nf  it  fat  any  OMuiaer;  in  1774  lU  pcemhb  amGenied 
to  tlie  traffic^  and  in  X776  aU  dave  halderi  who  wonld  Bot  eniiiid- 
pate  tlieir  ttavaSi  were  excluded  from  membenhip.  The  Quakers 
in  the  other  American  provinces  followed  the  lead  of  their 
brethren  in  Pennsylvania.  The  individuals  among  the  .\merican 
Qii.ikcrs  who  l.Tlwiurcd  most  carn(^stly  and  indefatigably  on 
beh.Ut  of  thf  Afrti.ins  were  John  \Vix)lman  (1720-1;-.;)  and 
Anthony  Benezet  (1713-1784),  the  latter  a  son  of  a  French 
Huguenot  driven  team  FteiMe  by  the  revocation  of  the  edict  of 
Nantes.  The  former  confined  his  efforts  chiefly  to  America  and 
iadeed  to  his  coreligionists  there;  the  latter  sought,  not  without 
snooeas,  to  fauad  a  nnimaal  pnpaguda  in  favour  of  abolitioa. 
A  PennqrhpanitB  aodety  waafomwd  in  1774  by  Jamei  Pemberton 
and  Dr  Benjamin  Rush,  and  in  1787  (after  the  war)  was  recon- 
structed on  an  enlarged  basis  under  the  presidency  of  Fianklin. 
Other  similar  associations  were  founded  alxiut  the  same  time 
in  different  |)arts  of  the  United  States.  The  next  important 
movement  took  place  in  England.  Dr  I'eckard,  vice-chancellor 
of  the  university  of  Cambridge,  who  entertained  strong  con- 
victions against  the  slave  trade,  proposed  in  17S5  as  subject  for 
a  Latin  prize  dissertation  the  question,  "  An  liceat  invites  in 
servitutcm  dare."  Thomas  Clarkaoo  obtained  the  first  prize, 
tnmlattti  his  coaay  Into  Bngliah  in  an  ciiNuidcd  form,  and 
pabEshed  it  in  1786  witb  the  titk  Aiagr  en  lb  JbMry  Mtf 
ComrneruoftkeHummStteks.  In  the  pooBiaai  lis  publication 
he  was  brought  into  contact  wftli  several  persons  already  deeply 
intereste<l  in  the  question;  amongst  others  with  Granville  Sharp, 
William  Dillwyn  (an  .\merican  by  birth,  who  had  known  Benezet), 
and  the  Rev.  James  Ramsay,  who  had  lived  nineteen  years  in 
St  Christopher,  an<l  had  ()ublished  an  Essay  on  the  Trcatmtnt  and 
CunwTsum  of  the  A  frican  Staves  in  the  Britiik  Suf,ar  Colonies. 
The  distribution  of  Chirkson's  book  led  to  his  forming  connexions 
with  many  persons  of  influence,  and  especially  with  William 
Witbeifoice  (^.s.)-  A  ooounittee  was  formed  on  the  sznd  of  May 
i7S7teaeaiiolitian«ttbadave  trade,  under  the  presidency  of 
Granvffle  Shaipk  It  imaqntionablc  that  the  prindpat  motive 
power  which  m^ilnated  and  soitabied  their  eiforts  was  Christian 
[.riiK  iple  and  feeling.  The  most  earnest  and  unremitting 
exertions  were  matle  by  the  persons  so  associated  in  investigating 
farts  and  collecting  evidence,  in  forming  branch  committees  and 
procuring  petitions,  information  and  sui)[i<irl  of  those  who  pleaded 
the  cause  in  parliament.  To  the  original  members  were  aflerwanis 
aiided  several  remarkable  persons,  amongst  whom  were  Josiah 
Wedgwood,  Bennet  Langton  (Dr  Johnson's  friend),  and,  later, 
Zacfaaiy  Macanlay,  Heniy  Braogbam  and  James  Stephen. 
In  fftBuqw^"*  of  the  numerons  petitkma  presented  to  parlia- 
j  a  ooondttceoCpiivyoonndlwaa  appointed  by  the  crown 
178S  to  Inquire  ooocermng  tlie  sbve  trade;  and  Pitt 
that  the  House  of  ConunooB  should  asily  in  the  next 
take  the  subject  into  conaideration.  Wilberforce's  first 
motion  for  a  committee  of  the  whole  House  upon  the  question 
was  made  on  the  ic;th  of  March  17S9,  and  this  committee  pro- 
ceeded to  businciis  on  the  12th  of  May  of  the  same  year.  After 
an  admirable  speech,  Wilberforce  laid  on  the  table  twelve 
resolutions  which  were  intended  as  the  basis  of  a  future  motion 
for  the  abolitirai  of  the  trade.  The  discussion  of  these  was  post- 
poned to  the  next  session,  and  in  1 790-1 791  evidence  waa  taken 
npoo  them.  At  length,  on  the  iSth  of  Apitt  of  the  latter  year, 
a  motion  was  made  Uu  the  intmdnctloa  of  a  UH  to  prevent  the 
further  importation  of  slaves  into  the  Btitlih  colom'es  in  the 
West  Indies.  c:>pinion  had  been  prejudiced  by  the  insurrections 
in  St  Domingo  and  Martinique,  and  in  the  Briti.sh  island  of 
Dominica;  and  the  motion  was  defeated  by  163  votes  against 
8S.  Legislative  sanction  wai,  however,  given  to  the  establish- 
ment of  the  Siena  Leone  Company,  for  the  colonization  of  a 
district  on  the  west  coast  of  Africa  and  the  disoonxafenent  of 


the  slave  trade  there.  It  wsis  hoped  at  the  time  that  that  place 
would  become  the  centre  from  which  the  civilization  of  .\frica 
would  proceed;  but  this  expectation  was  not  fultilled.  On  the 
and  of  April  1792  Wilberforce  again  moved  that  the  trade  ought 
to  be  abolished;  an  amendment  in  favour  of  gradual  abolition 
was  carried,  and  it  was  finally  resolved  that  the  trade  should  ctaat 
on  the  ist  of  Janoaiy  S796.  When  a  aimHar  motion  was  luoniht 
forwardintheLndstheamBderationof  it  was  ()ost|>oncd  to  the 
following  year,  in  order  to  give  time  for  the  examination  of  wit- 
nesses by  a  committee  <rf  the  House.  A  bill  in  the  Common.s  in 
the  following  year  to  aboliiih  that  part  of  the  trade  hy  which 
British  merchants  supplied  foreign  settlements  with  slaves  was 
lost  on  the  thirtl  reading;  it  wa.s  renewc<l  in  the  Commons  in 
1794  and  carried  there,  but  defeated  in  the  lAjrds.  Then  followed 
several  years  during  which  efforts  were  made  by  the  abolitionists 
in  pariiament  with  little  success.  But  in  1806,  Lord  Grenville 
and  FOK  having  come  into  power,  a  bill  was  passed  in  both  Houses 
to  put  an  end  to  the  Btitiah  ahve  trade  for  foreign  supply,  and  to 
foibid  the  importationof  slaves  mtotheookiilca  won  by  the  BiitiBh 
arms  in  the  course  of  the  war.  On  the  loth  of  June  of  the  aama 
year  Fox  brought  forward  a  resolution  "  that  effectual  measures 
should  be  taken  for  the  abolition  of  the  .\fricaji  slave  traiie  in  such 
a  manner  and  at  such  a  period  as  .-.hould  be  deeiiu-ii  advisable," 
which  was  carried  by  a  large  majority.  .\  sintilar  resolution 
was  successful  in  the  House  of  Lords.  A  bill  was  then  passed 
through  both  Houses  forbidding  the  employment  of  any  new 
vessel  in  the  tzadOi  Finally,  in  1807,  a  bill  was  presented  by 
Lord  Cirenvilla  In  the  House  of  Lords  providing  for  the  aboUtioa 
of  tbe  trade,  waa  passed  by  a  laigie  majority,  was  then  sent  to  the 
Conmona  (where  it  waa  moved  liy  Lord  Howick),  waa  there 
amended  and  passed,  and  received  the  royal  assent  on  the  asth 
of  March.  The  bill  enacted  that  no  vessel  should  clear  out  for 
slaves  from  any  ]x)rt  within  the  ISritish  dominions  after  the  jst 
of  May  1S.07,  an<l  that  no  slave  .should  be  landed  in  the  Colonics 
after  the  ist  of  March  i8o,S, 

In  1807  the  .African  Institution  w.as  fomicd.  with  the  primary 
objects  of  keeping  a  vigilant  watch  on  the  slave  traders  and 
!>rocuring,  if  possible,  the  abolition  of  the  slave  trade  by  the  other 
European  nations.  It  was  also  to  lie  made  an  instrument  for 
promoting  the  inatroction  of  the  negro  races  and  diffusing  in- 
formatioa  lM|WffriHg  the  African  continent. 

The  Act  of  iSo7waa  habiuially  viofaUed,as  the  tiadcn  knew 
that ,  if  one  voyage  in  three  was  successful,  they  were  ahondantly 
remunerated  for  their  losses.  This  state  of  things,  it  Waa  plain, 
must  continue  as  long  as  the  trade  w.as  only  a  contraband  com- 
merce, involving  merely  pecuniarv'  penalties.  .\ccor<lingIy,  in 
iSii,  Brougham  carried  through  parliament  a  bill  dccbiring  the 
trattjc  to  be  a  felony  punishable  with  transportai inn.  >iinie  years 
later  another  act  was  passed,  making  it  a  capital  offence;  but 
this  was  afterwards  repealed.  The  law  of  1 81 1  proved  effectual 
and  brought  the  slave  trade  to  an  end  so  far  as  the  British 
dominions  were  concerned.  Mauritius,  indeed,  continued  it  ior  a 
time.  That  island,  wiiich  had  been  ceded  by  Franoe  in  iSio^ 
three  years  after  tke  sixilitioQ.luid  special  fai^tim  ibr  escaping 
observation  in  consequence  of  the  proximity  of  the  African  coast; 
but  it  was  stxjn  obliged  to  conform. 

The  abolition  of  the  French  slave  trade  was  preceded  by  struggles 
am!  L-xri>*.->cs.  'I'ho  western  part  of  St  DominRo.  nominally  bdcMlgUlg 
to  Spain,  had  [■Ltn  '•ccupicHl  by  buLC.ine<T>^,  who  were  jfc— 
recognized  and  supinirtcxl  by  the  French  government,  and  W^asfc 
had  been  ceded  to  France  at  the  peace  of  Ryswick  in  l697..  So  vast 
was  the  annual  importation  of  enslaved  nc^ocs  into  this  colony 
liefoie  1791  that  the  ratio  of  the  blackii  to  the  whites  was  as  16  to  t. 
In  that  year  there  were  in  French  St  Domingo  480,000  blacks, 
24,000  mulattocs  and  only  30,000  whites.  The  Fnoeh  law  for  the 
regulation  of  slavery  in  the  plantations,  known  a.^  the  Code  tfoir 
(framed  under  Louis  XIV.  in  1685),  was  humane  in  it»  spirit;  but 
we  are  informed  that  i!-^  prDx  isions  were  habitually  di&rcKardcd_  by 
the  planters,  whilst  the  free  mulattoes  laboured  under  scrioim  griev- 
ances and  wem  aapoasd  «0  hiitadac  bd^ahieaL  A  "  Soci4St<  das 
.Ami*  dee  Nbin  "  was  formed  in  Fsru  in  I7f8  for  the  abolition,  not 
only  of  the  slavp  trade,  but  of  slavery  itself.  The  president  was 
Condorcet.  and  amongst  the  members  vvire  the  due  de  la  Roche- 
foucault.  the  Abb6  Gregoire.  Briawt,  Clavidre,  Potion  and  La 
Fayetta;  Mbabaan  was  an  aetiwa  qmpatUaer.  The  grmt 
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of  the  parallel  ilTort  in  WMthe  Christian  spirit:  in  France 

it  wiis  th'-  eisthusiasm  of  ruimanlty  which  was  associated  with  the 
nv.il  jtion,ir>  movement.  Then-  wcrf  in  1789a  number  of  mulattoes 
in  I'ans,  who  had  come  from  San  Domingo  to  asoert  the  rights  of  the 
people  of  colour  In  that  colony  before  the  national  assembly.  The 
Declaration  of  the  Riehts  of  Man  in  August  1789  memed  to  meet 
their  claims,  but  in  Nfarrh  1790  thi-  asw-mWy,  iil.irrtuMl  !iy  nitminrs 
of  the  disconlcnt  ami  disaffection  of  ttic  planters  in  San  L)ij:r.;n:.;o. 
passed  a  rc5f>liition  that  it  had  not  Ixfn  intpndeti  to  rrHiipreliind 
the  iiitrrnat  Kuvcrnmcnt  of  the  colonii-vi  in  tin-  constitution  (ninied 
(or  the  mother  country.  Vincent  Ojjc,  one  of  the  mulatto  dele- 
gates ia  Fari*.  diigtiMcd  at  the  overthrow  of  the  hopes  of  hi.t 
race,  icttuned  to  San  Domlnga,  and  on  landing:  in  October  i7<x> 
addrened  a  letter  to  the  governor  announcing  his  intention  of  taking 
up  arms  on  behalf  of  the  mulait<K-s  if  tfu  ir  wrongs  were  not  redro»s«l. 
He  rose  accordingly  with  a  few  followers,  but  »<i<>n  ilefeatetl  and 
ff>rrc<i  til  l.ikf  :of:j;,;f  i;i  'he  ^^[.aninh  part  of  thf  i:-la"i;.  lli_'  \vas  after- 
wards surrendered,  tried  and  sentenced  to  be  broken  on  the  wheel. 
When  the  newa  of  tilia  raached  fMa,  h  created  •  strong  feeling 
againai  the  planteia;  and  on  the  raotioa  of  the  Kbbt  Gregoire  it  waa 
rMolvwIby  theassemWyonthe  ijthof  May  1791  "  that  the  people  of 
colour  resident  in  the  French  colonics,  bom  of  fret  pari-nts,  were 
entitled  to,  as  of  ripht,  and  should  be  allowed,  thcenjoj-ment  of  all  the 
privilege^  I  r  i  rem  li  1  ii  izens,  and  among  others  those  of  being  eligible 
toaeataboth  in  the  parochial  and  colonial  aaaembliea."  On  the  23rd  of 
AiMiMt*  rebellion  gC  the  wty  un  brcteout  ia  the  aortfaegn  province 
of  SaaDoinsiigo.aiidiooa  extenciea  to  the  neitem  prowiiioe,  where 
the  mohttoes  and  black*  combined.  Many  enormities  were  com- 
mitted by  the  insurgents,  and  were  avenged  with  scarcely  inferior 
barbarity.  The  French  asaemblv,  fearing  the  lass  of  the  colony,  re- 
pealed on  the  34th  of  Sfptemlx-r  ttie  dixrce  of  the  precetling  May.  This 
vacillation  put  an  end  to  all  hope  of  a  reconciliation  of  parties  in  the 
itftad.  Ovil  ooanWgMn  ant  evt  fna  Ftem gmncUcd  with 
the  gtnrtmof  and  called  the  revolted  negioee  to  tncir  aaibtance. 
The  white  inhabitants  of  Cape  Francois  were  massacred  and  the  city 
in  great  part  destroyed  by  fire.  The  planters  now  offered  their 
allegiance  to  Great  Britain;  and  an  English  force  landcti  in  the 
colony.  But  it  was  in-sutYicient  to  cnrounter  the  iM-lility  of  the  re- 
publican troops  and  the  revolted  negroes  and  mulattuc»;  it  suffered 
from  diMaae,  and  maobHMd  to  evaimate  the  island  in  1798.  On  the 
departure  of  the  Britlifc  am  fovemment  remained  in  the  hands  of 
Tcoaiaint  rOuverture  (f.*.).  Slavery-  had  disappeared;  the  blacks 
were  employed  as  hired  servant*.  rccei\-ing  for  tbeir  remttneration  the 
third  part  of  the  crops  they  raised;  and  the  population  was  rapidly 
risinj;  in  civiliattionand  comfort.  The  whole  island  wa.i  now  Krem  h, 
the  Spanish  poftioa  having  been  ceded  by  the  treaty  of  Basel.  The 
wish  of  Tousaaint  was  that  San  Domingo  should  enjoy  a  practical 
independence  whilst  recognizing  the  sovereignty  and  exclusive 
commercial  rights  of  France.  The  issue  of  the  ^lent  and  treacher- 
ous conduct  of  Bonaparte  towards  the  island  was  that  the  blacks 
drove  from  their  soil  the  forces  sent  to  subdue  them,  and  founded  a 
constitution  of  their  own,  which  was  more  than  once  modified. 
There  can  lie  no  doubt  that  the  government  of  the  Restoration,  in 
seeking  to  obtain  possession  of  the  isi.md,  had  the  irteution  of  re- 
establishing  slavery,  and  even  of  refMxrning  the  altve  trade  for  the 
purpose  of  rccruitmg  the  diminished  popalation.  But  Bonaparte 
aboli.thed  that  trade  during  the  Hundred  UajTi.  though  he  also  failed 
to  win  backthe  people  of  San  Domingo,  or,  as  it  was  now  called  by  its 
original  name.  Haiti,  to  olicdicncc.  The  Boi;rl>on5.  when  again 
restored,  could  not  reintroduce  the  slave  trade;  the  notion  of 
conquering  the  island  had  to  be  riven  up;  and  its  indepawleaee  was 
formally  recognized  in  i8j5  (sec  TIaITI). 

Engl.ind  had  not  been  the  first  Kuropean  power  to  tibolish  the 
slave  trade;  that  honour  belongs  to  Denmark;  a  royal  onier 
was  issued  on  the  i6lh  of  May  1702  that  the  trafiic 
should  cease  in  the  Danish  possession.s  from  the  end  of 
tau  '80  J.  The  United  States  had  in  17U4  forbidden  any  par- 
ticipation by  American  subjects  in  the  slave  trade  to 
foreign  countries;  they  now  prohibited  the  importation  of  slaves 
from  Africa  into  their  own  dominions.  This  act  was  passed  on  the 
and  of  March  iSo; ;  it  did  not*  however,  come  into  force  till  ist 
jiBoaiy  iteSb  At  the  caa^am  of  VieoiiA  (November  iAm)  ibe 
priadpleiitSMkBOwlcitiedtlMttlieibvcttadeihauUteib^ 
as  aooo  w  poaeOik;  but  the  dctciraiBation  «f  the  Unit  of  time 
WIS  reserved  for  separate  acgotiatioii  between  the  powers.  It 
had  been  provided  in  a  treaty  between  France  and  Great  P.rii.-iin 
(May  30, 1814)  that  no  foreigner  should  in  future  introduce  slaves 
into  the  French  colonics,  and  that  the  trade  should  be  absolutely 
interdicted  to  the  French  ihemsclvt^  after  the  ist  of  June  i.Sio. 
This  postponement  of  aboliliun  s'.as  dictated  by  the  wish  to  intro- 
duce a  fresh  stock  of  slaves  into  Haiti,  if  that  island  should  be 
reco%-ered.  Bonaparte,  as  we  have  seen,  abolished  the  French  slave 
trade  during  his  brief  restoration,  and  tliis  abolition  was  confirmed 
at  the  aeoood  p«m  d  Paris  «tt  the  aotli  flC  November,  iSij,  b«t  it 


was  not  effectuallf  carded  ent  Iqr  TnaA  kgidatioB  uadl  1 
1618.  In  JaauaiyttisBottiviuae  subjects  wmpteliliitadfHMi 
proiCCtttiiic  the  t*ade  Dorth  of  the  equator,  and  the  tern  alter 
irilicll  the  traffic  should  be  everywhere  unlawful  was  fixed  to  «ad 
OB  tlie  list  of  January  1823,  but  was  afterwards  extended  to 
February  1830;  England  [xiid  {  ^00,000  a.s  .1  romprnsition  to  the 
r'onugucse.  A  royal  decree  w,ii  ii.sued  on  the  10th  of  Dcrcmticr 
i.Sj6  forbidding  the  cvjuin  ol  shines  from  any  Portuguese  posses- 
sion. But  this  decree  wii-s  olten  violated.  It  was  agreed  that  the 
Sjianish  slave  trade  should  coinc  loan  end  in  i8jo,  England  |>aying 
to  Spain  an  indemnification  of  £400,000.  The  Dutch  trade  was 
closed  in  1814;  the  Swedish  had  been  abolished  in  1813.  By  the 
peace  of  Ghent,  December  1814,  the  United  Slates  and  England 
mutually  bound  themselves  to  do  all  in  their  power  to  extinguish 
the  tia£k.  It  waa  at  anee  prohibited  in  aeveial  cf  the  Soatk 
American  atatea  wkm  diqr  aeqaind  indapeiideiice,  as  la  La 
Plata,  VcoeaiMla  aadCUIe.  Ib  iI^i  and  it^  Giaat  Britaia 
entcnd  into  an  anaaieaaent  witb  Pnace  for  a  mutual  right  of 
search  within  certain  seas,  to  which  most  of  the  other  powers 
acceded;  and  by  the  Ashbtirton  treaty  (1S41)  with  the  United 
Slates  provision  was  made  for  the  joint  maintenance  of  squadrons 
on  the  west  coait  of  .•Nfrica.  By  all  these  measures  the  slave  trade, 
so  far  as  it  wn.s  rarric<l  on  under  the  flags  of  EuropeOD  natiODS  Off 
for  the  supply  of  their  colonics,  ceased  to  exist. 

Meantime  another  and  more  radical  reform  had  been  in  pre- 
paration and  was  already  in  progress,  namely,  the  aboUtioo  of 
slavery  itself  in  the  foreign  (lofiscssions  of  the  several 
states  of  Europe.  When  the  English  slave  trade  had| 
been  closed,  it  was  found  that  the  evils  of  the  I  ~ 
as  still  continued  by  aeveml  other 
greatly  aggravated.  In  oooaeqoenee  of  the  activity  of  tha 
British  cruisers  the  traders  made  great  efforts  to  carry  as  many 
slaves  as  possible  in  every  voyage,  and  practised  atrodtiea  to 
pot  rid  ot  the  skives  vslieii  e;'.()ture  wah  in:niinent.  It  was, 
besides,  the  uitercil  uf  the  truiM-rs,  wlio  iliared  the  price  of  the 
captured  slave-ship,  rather  to  allo.v  the  slaves  to  be  taken  on 
board  than  to  prevent  their  being  slupped  at  all.  Thrice  as 
great  a  number  of  negroes  as  bef  in  ,  it  was  said,  was  exported 
from  Africa,  and  two-thirds  of  these  were  murdered  on  the  high 
seas,  it  was  found  also  that  the  abolition  of  the  British  slave 
trade  did  not  lead  to  an  improved  treatment  of  the  negroes  in 
the  West  Indies.  The  slaves  were  overworktii  now  that  fresh 
supplies  were  stopped,  and  tbeii  numbcn  lapid^  decreased. 
In  1807  there  wrn  in  the  West  Indies  Soogooo;  is  tSjo  they 
wan  icdnoed  to  roo^.  It  became  more  and  SMce  evident 
that  the  evil  ooidd  be  stopped  only  by  a1)olishing  sUweiy 
altogether. 

An  appeal  was  made  by  WDberforce  in  1821  to  Thomas  Fo«cB 
Buxton  to  undertake  the  conduct  of  this  new  question  in  parliament. 
An  anti-slavpr>'  society  was  estjbllshed  in  1823,  the  principal 
members  of  which,  l>esides  Wilbcrforce  anii  Buxton,  were  /.achary 
Macaulay,  Dr  Lushington  and  Lord  Sutticl;!.  Buxton  n,r)\ed  on 
the  sth  of  May  1823  that  the  House  should  take  into  con- 
nderation  the  state  of  slaveiy  in  the  British  colonies.  The  object 
he  and  his  asaociatca  had  then  in  view  was  gradual  abolition  by 
establishing  something  like  a  system  of  serfdom  for  existing  slaves, 
and  pa.viing  at  the  .>tune  time  a  measure  emancipating  all  their 
children  Ixirn  after  a  certain  day.  Canning  carried  against  Buxton 
and  his  friend«  a  motion  to  the  effect  that  the  desired  ameliorations 
in  the  condition  and  treatment  of  the  slaves  should  be  recommended 
by  the  home  go%-ernment  to  the  colonial  Iti^islsiMrfi.  and  enfoiccd 
only  in  case  of  tbeir  resistance,  direct  aetna  beioK  taken  ia  the 
single  instance  of  Trinidad,  which,  Mng  a  crown  colony,  had  no 
legislature  of  its  own.  A  well-conceived  scries  of  measures  of  reform 
was  accordint;!y  proposed  to  the  coloni  il  authorities  Thereupon 
a  general  <i.:li  r\  was  nisod  by  the  plantMs  .^t  the  .in.MiieDccnce 
of  the  government  in  the  principles  of  the  anti-slavery  ^artv.  A 
vain  attenvt  bcia(  made  u  Denijiatn  to  conceal  from  the  knon^ 
ledge  of  the  alavas  dw  arrival  of  the  order  in  council,  they  became 
im[)reaBed  with  the  id«a  that  they  had  been  set  free,  and  accordingly 
refused  to  work,  and,  compulsion  being  resorted  to,  offered  resistance. 
Marli.1l  law  was  proclaimeti;  the  disturfjances  were  repressed  with 
ga-at  severity;  and  the  treatment  of  the  missionary  Smith,  whu  h 
was  taken  up  and  handlnl  with  great  ability  by  Brougham,  awakened 

 '         in  England  against  the  phuilWBi         question,  how- 

fttlc  progress  in  parliament  ibr  some  years,  thou^ 
Bam  Smith,  Lusk^iKlan,  Brainham,  MacMntosh, 
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Stephen,  and  others,  continued  the  struggle,  only  suspending  it 
during  a  period  allowed  to  the  local  legiMatures  for  carrying  into 
effect  the  measure*  expected  from  them.  In  1838  the  free  people 
of  colour  in  the  colonics  were  pUced  on  a  f<K>(ing  of  \e%Al  equiility 
with  their  fellow-citizi:n&.    In  the  public  began  to  be  arouM.xl 

to  a  serious  |Ifl<^^^lltl>TI)  a!  the  main  i«ue.  It  was  becoming  plain 
that  the  pljiit.--  w  jj1<I  take  no  ^tl.■()^.  teiiilinn  to  the  future  lit^ration 
of  the  :Jdve!>,  ami  ilic  leaders  of  the  movement  determined  to  urge 
the  entife  abolition  erf  slavery  at  the  eariie»t  practicable  period.  The 
govenunent  ooBtinued  to  hesitate  and  to  press  for  mitiKationii  of  ihe 
existing  sj-Btem.  At  Icneth  in  1833  the  mini»tr>'  of  Larl  Grey  took 
the  question  in  hand  and  cirried  ine  alKjlition  with  little  dithculty, 
the  measure  i>js»ing  the  House  of  ("iiniin(ni-i  un  the  7th  of  August 
.ind  rcscivic.g  the  Royal  assent  on  tie  jKtli.  A  sum  of 
20  milliotis  sterling  waii  voted  as  compens.iiiun  to  the  planters.  A 
nratcoi  of  apprenticeship  (or  Mven  ycera  waa  eeubliihed  a  transi- 
iImmI  preparation  for  liberty.  The  slaves  were  bound  to  work  for 
their  maslent  durini;  this  period  for  three-fourths  of  the  day.  and 
to  be  liable  to  corporal  puniiJitnent  if  they  did  not  k'^<'  <he 


due  amount  of  lalx>ur.  Th  e  master  was,  in  return,  to  supply  them 
with  fiM_Kl  ,nid  iliilhiiit;.  All  thtliircn  under  ^.ix  years  of  age  were 
to  be  at  once  free,  aiui  provi»iuii  wa&  to  be  made  for  their  religious 
aad  awial  iaatractkMi.  Many  thought  the  poMponemeot  o(  eimnci- 
petioa  uflwiie.  ImmediateliberatianwaBcarriedoutin  Antigua,  and 
public  tranquillity  was  m>  far  from  bein;;  disturbed  there  that  the 
Christmas 01  1853  was  the  first  for  twenty  ye.irs  durins  which  ntartial 
law  was  not  pr<K  Uimed  in  order  to  preserve  the  peace.  Notwith- 
standins;  prolru<  ieil  .in  1  strenuous  opposition  on  the  part  of  the 
government,  the  House  of  Commons  paxsed  a  resolution  against  the 
coatinuMce  o(  the  ttaneitianel  lyetaai.  Whaa  this  wm  done  the 
local  kgialatuiiM  WW  that  Ae  davei  wmU  no  ioHer  wotk  for  the 
masters;  thqr  aooofdingly  cut  off  two  yean  ot  the  indentond 
apprenticeship,  and  gave  ffeedem  to  the  etaYis  ia  Augaet  ifl^S 
instead  of  1840. 

The  example  of  Great  nrit.Tjn  wa.s  graduidly  followed  by  the 
Other  European  stales,  and  some  .\merican  ones  had  already 
taken  action  of  the  same  kind.  The  immcdinte  cm.mripalion 
of  the  slaves  in  the  French  colonics  wr^H  d(  creel  Iry  the  provi--,ion:il 
gpverninent  of  1848.  In  185S  it  w.-us  enacted  that  every  slave 
bdongiiig  to  a  Portuguese  subject  should  be  free  in  twenty 
ymn  from  that  date,  a  system  of  tutelage  being  established 
in  the  meantime.  This  law  came  into  operation  on  the  sgth 
of  April  1878,  and  the  atatus  of  riaveiy  waa  thenceforth  iUegal 
thranj^MMit  the  Vmtugamt  frnmSam.  The  Dutch  enand* 
pated  their  alaTn  hi  1869.  8e«enl  of  the  SpeoUi  American 
states,  on  declaring  tbefr  bidepcadcBcej  had  adq>ted  measures 
fnr  t}jc  discontinuance  of  slavery  withm  their  limits.  It  was 
alHitishcil  by  a  decree  of  ihe  Mexican  republic  on  1 5th  September 
i8.»Q.  The  Riivernment  of  Buenos  Aires  enacted  that  all  children 
bom  to  slaves  after  the  ^xst  of  January  ifi;  should  be  free; 
and  in  Colombia  it  v.,is  i^rovMed  llial  those  burn  ailcr  the  ifjth 
•I  July  iSii  should  l>e  liberated  on  attaining  their  eighteenth 

year. 

Three  of  the  most  important  slave  systems  still  remained 
ia  which  no  steps  towards  emancipation  had  been  taken— those 
•(  liw  Sovthem  United  Sutes,  of  Cuba  and  of  Brazil. 

SiKW»y  waa  far  from  being  approved  in  principle  by  the  most 
eminent  of  the  fathers  ol  thie  American  Union.  Waafaington  in 
his  will  provided  for  the  eanncipatioii  of  Ua  own 
12211^  tbvcs;  he  aaid  to  Jdanon  that  it  was  "among 
})S»  first  wiriies  to  tee  some  plan  adopted  by  which 
slavery  in  his  cnitntry  might  lie  abolished  by  Uw,"  and  again  he 
wrote  that  to  this  subject  his  own  suffrage  should  never  be 
wanting.  John  .\dinis  declared  hi;  aMn'rrcnce  of  the  practice 
of  slavcholdinR,  and  said  that  "  every  mc.isurc  of  prudence  ought 
to  be  assumed  for  the  eventual  tor.il  extirpation  of  slavery  from 
the  United  States."  Franklin's  opinions  we  have  already 
indicated;  and  Madison,  Hamilton,  and  Patrick  Henry  all 
reprobated  the  principle  of  the  system.  Jefferson  declared  in 
regard  to  slavery,  "  I  tremble  for  my  country  when  I  reflect 
that  God  is  just."  The  last-named  statesman,  at  the  first 
Continental  Congress  after  the  evacuation  by  the  Biitiihfoicea, 
IMopaaed  a  draft  oidiaaAce  (March  ict  1784)  focthefovemmcat 
of  the  Noftb-Wcat'Snritoiy,  in  which  it  ww provided  dtat  "after 
the  year  i8eo  then  diaB  he  neither  tlavefy  nor  invotantaiy 
servitude  in  any  of  the  aaid  states,  otherwise  than  In  punidi- 
ment  of  crime."  This  prariao,  however,  was  lost;  but  in  the 
Ordinance  of  1787  (13  July)  lor  ti»  giwimnent  of  the  territory 
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of  the  United  States  north-west  of  the  Ohio  river,  which  was 
introduced  by  Nathan  Dane  and  probably  drafted  by  Ma 
Cutler,  slavery  was  forbidden  in  the  Territoiy.  At  tJie 
vention  of  Philadelphia  in  1787,  when  titt 
was  dratted,  the  sentiments  of  the  framers 
slavery;  but  South  Carolina  and  Georgia  insisted  on  Its 
recognition  as  a  oondilioB  of  their  jouinf  the  Uaiogi,  and 
even  ao  cagamneiit  fnr  the  imtttMl  eaaditiOB  of  fuptive  staves 
was  embodied  in  the  federal  pact.  The  words  "  slave  "  and 
"slavery"  were,  however,  excluded  from  the  constitution, 
"because,"  as  Madi-wn  says,"  they  diil  iiul  choose  to  admi; 
the  right  of  property  in  man  "  in  direct  terms;  and  it  was  at 
the  same  time  provided  that  Congress  might  interdict  the  foreign 
slave  trade  after  the  expimtion  of  twenty  yr.irs.  It  must  not  be 
forgotten  tliat  either  before  or  soon  after  the  formation  of  the 
Union  the  Northern  Stales — beginning  with  Vermont  in  1777, 
and  ending  with  New  Jersey  in  1804 — either  abolished  slavery 
or  adopted  measures  to  effect  its  gradual  abolition  within  their 
boundaiiea.  But  the  principal  operation  g;  (.u  least)  the  latter 
change  was  simply  to  transfer  Northern  slaves  to  Southern 
markets. 

We  cannot  follow  in  detail  the  several  steps  hywUdi  theslave 
power  for  a  long  time  perustently  incresscd  its  infhience  in  the 
Unioa.  The  acquiiiltoi  of  Louisiana  in  1803,  which  gave 
a  new  field  for  the  growth  of  the  slave  power,  though  not  made 
in  its  interest ,  the  Missouri  Compromise  ( 1 8  »>) ,  the  annczat  ion  of 
Teiaa(i843),  the  Fugitive  Slave  Law(i8so),  the  Kansas-Nebraska 
hilZ  (1854),  the  Drcii  Scott  decision  (1S5;).  the  attempts  to 
acquire  Cuba  (especially  in  ifi5.t)  and  to  reopen  the  foreign  slave 
trade  (i85(>-i86o),  were  the  principal  steps  only  some  of  them 
successful — in  its  career  of  aggression.  They  roused  .a  deter- 
tiiined  spirit  of  opposition,  founded  on  deep-sealed  convicltuns. 
The  pioneer  of  the  more  recent  abolitionist  movement  waa 
Benjamin  Lundy  (1789-1839).  He  was  followed  by  William 
Lloyd  Garrison  (1S05-1879),  Elijah  P.  Lovejoy  (1803-1837)— 
a  martyr,  if  ever  there  was  one— Wendell  Phillips,  Cbadet 
Sumner,  John  Brown  (b.  t8oo^  banged  1839),  all  of  whom  wei* 
in  their  aeveral  ways  leading  sfiaatles  or  pnmoten  of  the  cause. 
The  best  intdkct  of  America  outside  the  iggion  of  practical 
politics  has  been  on  the  anti-slaveiy  side.  TK^IIiam  E.  Gianning, 
R.  W.  Emerson,  the  poets  Bryant,  Longfellow,  pre-eminently 
Whiltier  and  Whitman,  have  spoken  on  this  theme  with  no 
uncertain  sound.  The  South,  and  its  partisans  in  the  North, 
made  desperate  ellott^  tn  prevent  the  free  expression  of  opinion 
respecting  the  institution,  and  even  the  C  liristian  churches  in  the 
slave  states  used  their  intluencc  in  favour  of  the  maintenance  of 
slavery.  But  in  spite  of  ever)'  such  effort  opinion  steadily  grew. 
Public  sentiment  in  the  North  was  deeply  stirred  by  the  UtuU 
Tom's  Cabin  (1852)  of  Mrs  Harriet  Beecfaer  Stowe,  which,  as 
Senior  said,  tmder  the  disguise  of  a  novel  waa  really  a  pamphlet 
against  the  Fugitive  Slave  Law.  It  gradually  became  apparent 
that  the  queitioa  could  not  be  settled  without  an  armed  conflict. 
The  dectloa  of  Abiaham  lincbb  as  president  in  November 
i8te  waa  the  signal  for  the  risiag  of  the  South.  Ibe  Nocth  at 
first  took  arms  simply  to  maintain  the  Union;  hot  the  far- 
sighted  politicians  from  the  first,  and  soon  the  whole  nation,  saw 
that  the  real  issue  was  the  continued  existence  or  the  total 
abolition  of  slavery.    (See  UmtkI)  STAtHS.) 

The  war  was  practically  closed  by  the  surrender  at  .Apfmmaltoi 
fcjtli  April  i>^ft5'i,  but  already  in  i86i  slavery  in  the  Territories 
had  been  abolished  by  Congress;  on  the  3jnd  of  September  of 
the  same  >ear  Lincoln  {q.v.)  had  issued  the  pri  iiminary 
emancipation  proclamation,  followed  on  the  ist  of  January  1863 
by  tlie  emancipation  of  all  slaves  in  the  states  in  arms  against 
the  Union;  and  in  Occemiicr  1865  a  conatitutionai  amendment 
was  ratified  aboliaUng  sod  forever  pfofaibtthig  davoiy  thteuipi- 
out  the  United  Sutes. 

The  Spanish  slave  oodc,  promulgated  in  1789,  is  admitted  oa 
all  hands  to  have  been  very  humane  in  it-,  ch anirter:  and,  in  ( 
iiequenrc  of  this,  after  Trinidad  had  l*vome  an  KnL;li5h 
posse-»-.iijn,  the  anti-slavery  party  roiste<l — and  >ucces»- 
lulK     the  a'tempi  <if  the  planters  (1811)  to  have  the  Spanish  law 
in  that  island  replaced  by  the  British.    But  not«-ithstanding  this 
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niUoCM  of  tbe  code.  Us  provisions  were  lubttmUy  and  glaringly 
Vkibtcd  in  the  colonies  of  Spain,  and  in  Cuba  particularly  the  cun- 
ditfcns  of  alavefy  were  very  liatl.  The  slavp  population  of  the  island 
was  estimated  in  179*  at  »4,ooo;  in  1«I7  nl  lyg.rxio;  in  iHj;  at 
2H6,<Kx>;  and  in  1843  at  436,000.  An  act  w.i-  [..i^^n!  b\  tliL'  S().ini^h 
legiitUlure  in  1870,  providing  that  ever)'  slave  who  had  then  (Mwed, 
or  should  thereafter  naHi  dM  a|B«l  tiny  tinukl  beat  onoe  frae.  and 
that  aU  yet  onbom  children  of  ittM*  ahould  aho  b*  five.  The  Utter, 
however,  were  to  Ik-  maintatoed  at  the  expense  of  the  pwi|irietota 
up  to  their  eightc  ntii  ^  .ar,  aad  during  that  tfane  to  m  hcfst,  as 
Btircs,  to  such  wiirk  as  was  suitable  for  their  age.  This  was 
irn  a>  (Ji<-  Miiri  i  L.i«,  li.iviiin  bet  n  i.irriiil  llirough  (he  house  of 

Xscntativcs  by  Strtor  Morel  y  PrcnJcrgast,  then  minister  for  the 
ies.  Uy  the  census  of  1867  there  was  in  Cuba  a  total  popub- 
tfam  of  1,370,211  peraons,  of  whom  ^(t^.-jyt  were  whites  and  605,461 
hhck  or  oMoured;  and  of  the  latter  number  335,938  were  free  and 
379,533  were  slaves.  In  1873  the  Cubans  roughly-  estimated  the 
population  at  i.5o<5,ooo — of  whom  54)0.000,  or  oni-ihinl.  were 
slaves.  Mr  Crowe,  cun^ul-K'  nerul  in  tlie  island,  in  I'SWS,  vUid-d  lliat 
"  the  institution  was  rapidly  dying, — that  in  a  year,  or  at  most 
two,  tiavery,  even  in  its  then  mild  form,  would  be  extinct." 

There  was  a  convention  between  (ircat  Britain  and  Braxil  in 
IS36  tor  the  abolition  of  the  slave  trade,  but  it  was  habitually 
violated  in  spite  of  the  llnKlish  cruisers.  In  1830  the 
traffic  wa.«  ilec  lartMl  piracy  by  the  emiicror  of  Brazil. 
England  asserted  bv  the  .Vlierdeen  .-V  t  U'^I.S)  the  rijjhl  of  seizing 
suspected  craft  in  Brazilian  waters.  Vet  by  the  connivance  of  the 
local  administrative  authorities  54,cx)o  Africans  continued  to  be 
annually  imported.  In  1850  the  trade  i»  said  to  have  iK-en  deci»ively 
put  down.  The  Blailteniand  mine  proprietors  cried  out  against  this 
as  a  national  CBBinity.  The  closiiiK  of  the  traffic  mtidc  the  labour 
<if  the  sl.i\cs  more  W'vcre.  anti  led  to  the  employment  cm  the  planta- 
tiuiiH  i,(  luanv  who  lielore  had  been  enganeu  in  (ii  inc'-tic  work;  but 
the  sLavcr\'  of  Brazil  had  always  been  lighter  than  that  of  the  I'nitcil 
State*.  On  38th  September  1871  the  Krazilian  chambers  decrmi 
that  slavery  should  be  abolished  throughout  the  empire.  Though 
existing  sla\'cs  were  to  remain  slaves  still,  with  the  eucption  of 
tho«eposi«ei»cd  by  the  ([oveminent,  who  were  Kbeiated  by  the  act, 
facilities  for  emancipation  were  gi\i-n;  and  if  was  provided  that 
all  children  bom  of  female  slave  after  the  day  on  which  the  law 
pawed  should  be  free.  They  were,  however,  bound  to  serve  the 
owners  of  their  mothers  for  a  term  uf  21  years.  A  clause  was  in- 
serted to  the  effect  that  a  certain  sum  should  be  annually  set  aside 
from  fines  to  aid  each  [Kovince  in  emancipating  sLives  by  purchase. 
Seven  years  before  the  pAMing  of  this  act  the  emperor,  whoj<e  influence 
had  always  lieen  cxertc<l  in  favour  of  freedom,  had  liberated  his 
i!ti\,iic  ^l.ivc-..  .mil  main  Hr.izilians after  I87I  follo«X'd  his  ix.un|;lc. 
Fitvally.  in  iSH*  the  t  IwinUrs  decreed  the  total  .ibolitton  of  sUvery, 
some  700,000  persons  being  accordingly  frcvd. 

In  the  colonies  ot  more  than  one  Ruropenn  rountr>',  after  the 
prohibition  of  the  tiave  Uada  attempts  wi  re  inade  to  replace  it 
Oi~^4  by  a  syatcm  of  bnportfalg  lah.,urcrs  <i{  the  inferior  races 
under  contr.irts  for  a  somt  wiiai  h  ii^tlu  ii<  <l  ti  rm;  and 
thin  was  in  sever, >1  in^raiu  e-.  f.puivl  to  <li  ^eiKTate  itiIo  a 
sort  of  legalized  slave  traiTic.  .Miout  1H67  we  Ik  i\in  to 
hear  of  a  system  of  this  kind  which  was  in  operation  Ipc  twit  n  the 
South  Se.1  Islands  and  New  CaUunia  and  the  white  settlements  in 
Fiji.  It  seems  to  have  begun  in  really  voluntary  agreements;  but 
for  these  the  unscrupulous  greed  of  the  traders  soon  substituted 
methods  nf  fraud  and  violence.  The  nativ<"<  were  iIeco\ed  into  the 
latiniir  shi|rs  ander  false  pretences,  and  then  detainul  liy  force;  or 
they  were  sii?i-d  on  shore  or  in  their  cancjes  and  carried  on  board. 
The  nature  of  the  i  n^agement.s  to  go  and  work  on  the  pUmtations 
was  not  fully  expUiineiJ  to  them,  and  they  were  hired  for  periods 
caoecding  the  legal  terra.  The  area  of  this  trade  was  ere  long 
further  extended.  In  18H4  attention  was  drawn  in  a  special  degree 
to  the  Qtieensland  trafTic  in  I'acific  Islanders  by  the  "  Hopeful  " 
trials,  and  a  government  commission  was  appointed  to  inquire  into 
the  methiMis  followed  hv  l.il«>iir  shins  in  r»cruitinn  the  natives  of 
New  (liiiniM,  the  1  .oiii'-i.idc  .\rchii h l;it;o,  a:iil  tlie  DT.ntrcca'.leaux 
group  of  islands.  The  result  of  the  Investigations,  during  which 
nearly  five  hundred  «itnes>»c«  were  examined,  was  the  discloeure  of 
a  syktcm  which  in  treachery  and  atrocity  was  little  inferior  to  the 
old  African  slave  tr.ide.  These  shameful  diids  made  the  islanders 
regard  it  as  a  duty  to  avenge  their  wrongs  ..r.  jr,y  white  men  they 
i-ciiild  eini.  e  ii(v)n  their  shores.  The  bishop  of  Mefanetia,  John 
('olcnilK''  I'attrsoii.  fell  a  victim  tO  thtt  RtiBidoa Ml  the  iwad  of 
.Nuk.ijiu  2i>ih  Se'ptember  ih7l. 

\Vc  have  seen  that  the  List  vestiges  of  the  monstrous  anomaly 
of  modem  colonial  slavery  are  disappearing  from  all  civilized 
states  and  their  foreign  possessions.  It  now  remains  to  consider 
the  aUveiy  of  primitive  origin  wfaicfa  haa  eiiited  tritbiii  noent 
times,  w  cantimwa  to  edit,  onttide  of  the  Wcitem  worM. 

In  Rimia,  a  oouatiy  ^MA  had  not  the  aame  historical  ante- 
ccdcata  with  the  Western  nations,  properly  so  called,  and  which  is 
in  fact  more  correctly  riasseil  a«  Kastern,  whilst  lllaver>'  had  dis- 
appeared, serfdeim  was  in  force  down  to  our  own  days.  The  rural 
population  of  that  ciHmtry,  at  the  carlieet  period  acocsaiblc  to 


our  inquiries,  coniiated  of  (t)  tkvce,  (9)  free  agricukural  labourers, 
and  (J)  peasants  proper,  who  were  miall  bcneia  «r  cottiaia  aad 
memlK-r*  of  a  commune.  The  sourcesof  elaweryiwrtUieW!.  ^.1.^ 

as  eW-wherr.  capture  in  war,  voluntary  sale  by  poor  „ff^„ 
friciiuii  of  thcni5«-'lvc!i.  sale  uf  inxilvcnt  debtors,  ami  the 
action  of  the  taw  in  certain  criminal  cases.  In  the  16th  century  we 
find  tin  diitiaetfaM  between  the  three  cfauaes  named  above  eflaced 
and  all  of  them  awqied  in  the  class  of  serfs,  who  were  the  property 
either  of  the  landed  pnprietors  or  of  the  state.  They  were  not  cvea 
adtcnpii  gtfbat,  thou|[h  forbidden  ta  migrate;  an  imperial  ukaae  of 
1721  -says,  "  thcpropnctors  sell  their  peasants  and  domestic  serx'anfs, 
not  even  in  fanulies,  but  one  by  one.  like  cattle."  This  practice,  at 
first  tacitly  sanctioned  by  the  government,  which  received  dues  on 
the  sales,  waa  at  length  formally  recognised  by  several  imperial 
ukases.  Peter  the  Great  imposed  a  poll-tax  on  all  the  members  of 
the  rural  population,  making  the  jnwaietow  icaponsible  for  the 
 !  "free  wanrf  ' 


tax  charged  on  their  serfs;  and  tiw  "  free  wafuferihg  people  "  who 
were  not  willing  to  enter  the  armv  were  minirr<!  to  settle  on  the 
Lin*l  either  as  nten-.lier^  ot  i4  ci>nuinine  <ir  a?,  ^erls  c.f  sonic  proprietor. 
The  system  of  serfdom  attained  its  fullest  development  in  the  reign 
of  Catherine  II.  The  serfs  were  bought,  sold,  aoo  given  in  presents, 
sometimes  with  the  land,  sometimea  without  it.  eometimes  in  families 
and  Kometimes  individually,  sale  by  poblic  auction  N-ing  alone  for- 
bidden, as  "  unbecoming  in  a  Bmopean  state."  The  profTietors 
could  transport  without  trial  their  unruly  wrfs  to  SilM-ria  or  send 
ihem  to  the  mine*  for  life,  and  those  who  presented  1  on  i|!Liin!-<  ,1^.111^-1 
their  masters  were  punished  with  the  knout  and  contjemncd  to  the 
mines.  The  first  symptoms  of  a  reaction  appear  in  the  reign  of 
Paul  (1796-1801).  He  issued  an  ulcasc  that  the  serfs  should  not  be 
forced  to  work  for  their  masters  more  than  thiee  dim  la  each  week. 
There  were  several  feeble  attempts  at  further  reform,  and  even 
almrtivo  projects  of  emanci(Kition,  from  the  rommenremcnt  of  the 
iqth  lentnrv.  Hut  no  dee isivc  mci-iire-  v.trf  taken  bifore  the 
accession  of  .•Mcxandcr  II.  (1855).  That  emperor,  alter  the  Crimean 
War,  created  a  secret  committee  composed  of  the  great  ofhccrs  of 
state,  called  the  chief  committee  for  peasant  affairs,  to  study  the 
subject  of  serf'^mancipatiaa.  Of  this  body  tbe  grand^luke  Con- 
stantinc  was  an  enengetic  member.  To  accelerate  the  proceedings 
of  the  ccmimittec  advantage  was  taken  of  the  follow ioi;  incident. 
In  the  Lithuanian  provinces  the  relations  of  the  tiia-.(i  rs  ,nvl  serfs 
were  regulated  in  the  time  of  Nicholas  by  what  were  called  in- 
ventories. The  nobles,  dissatisfied  with  these,  now  sought  to  have 
them  revised.  The  government  interpreted  tbe  application  as  im- 
plying a  wish  for  the  .ilHjIitton  of  serfdom,  and  Hsued  a  nvript 
authorizing  the  forni.ition  of  commitle<-s  to  prepare  definite  pro- 
pos,ils  for  a  sTradiin!  enianciixiti<in.  \  circular  was  vmn  .ifter  sr^nt 
ii>  tlie  governors  and  ni,irsh.ils  of  ilu-  i-.o|i)li;>  ,dl  o\  er  Knssia  pro[x_'r, 
informing  them  ot  tilis  desire  of  the  Lithuanian  nobles,  and  setting 
out  the  lundamental  principles  which  should  be  observed  "  if  the 
nobles  of  the  provinces  should  express  a  similar  d«nire."  Public 
opinion  strongly  favoured  the  projtx  ted  reform ;  and  trven  the  masters 
who  were  opposed  to  it  saw  that,  if  the  operation  became  necessary, 
it  would  l>e  more  safely  for  their  interests  intrustni  to  the  nobles 
ilum  to  the  hurcau<  ra<  y.  Accordingly  durin);  1858  a  committee 
was  created  in  nearly  every  province  in  which  serfdom  existed. 
From  the  schemes  prepared  by  these  committees,  a  general  plan  had 
to  be  elaborated,  and  the  government  ap|xMnted  a  sjxxial  imperial 
commis.sion  for  this  purpose.  The  plan  was  formed,  and.  in  spite  of 
s<inie  "|>(XiMtion  from  tne  nobles,  which  was  suppressed,  it  biE!came 
law.  anil  nrfdom  was  alxilished  (iqlh  Kebrnary  =  Jrd  March  ifUil). 
(See  Ri  ssi.v.)  The  total  nnml>er  of  serfs  belonK'n^  to  proprictcirs 
at  the  time  of  the  emancipation  was  2 1 ,6i5.fK)o,  of  whom  20,158.2-51 
were  peasant  serfs  and  1^467,378  domestic  !^-rfs.  This  nutnlH>r  dcR's 
not  include  the  state  si-rfs,  who  formed  about  one-half  of  the  rural 
population.  Their  position  had  l>een  better,  as  a  rule,  than  that  of 
the  M-rfs  on  private  estates;  it  might  indited,  Mr  (afterwards  Sir) 
R.  D.  M.  \V.ilUce  says,  be  regarded  as  "  an  intermetliate  jiosition 
iM  tween  s«'r(age  and  freedom."  .Amongst  them  were  the  serfs  on  the 
lands  formerly  belonging  to  the  church,  which  had  been  sc-cularized 
and  transformed  into  si.iti  ih  ::'.esii<s  liy  C'.itln  rine  II.  There  were 
also  serfs  on  the  a|>anages  affected  to  the  use  of  the  imperuil  family; 
theie  anKMUUed  to  nearly  three  and  a  half  millions.  Thus  by  the 
law  of  1861  more  than  forty  millions  of  serfs  were  emancipated. 

The  slavery  of  the  Mahommedan  East  is  usually  not  the  slavery 
of  the  fielii  but  of  the  household.  The  slave  is  a  member  of  the 
family,  and  is  treated  with  temierness  and  affection.  The  >lf«*«iiii»- 
Koran  bri-.ithes  a  consideraK'  ,in<l  kindly  spirit  towards,  mtdma 
the  claiss,  and  encourages  manumission.  Thccnildofaslave  tlarerr, 
girl  bv  her  master  is  bom  free,  and  the  mother  is  usually 
raiscff  to  be  a  free  wife.  The  traffic  in  sl.ivi  s  has  Wn  repeatedly 
declared  l)y  the  Ottoman  Porte  to  lie  ille4;al  ihroughmii  its  lioniinions, 
and  a  law  for  its  suppri'ssi<Mi  was  publisheil  in  lS8<),  but  it  cannot  lie 
said  to  be  extinct,  owinK  to  the  laxity  un<l  too  ofti  n  the  (  Simplicity 
of  the  government  otfii  i.il>.    In  l-^nypt  it  has  pnn.  tically  died  out. 

In  the  days  of  the  colonial  sbvc  trade  its  .Mrican  centre  was  ilie 
region  about  the  mouths  of  the  rivers  Calabar  and  Booay,  whitl.er 
the  captive  negroes  were  brought  from  great  distaticee  AtrkM. 
in  the  interior.  As  many  slave*.  CInrkson  tells  us.  came 
annually  from  this  part  of  the  coast  as  from  all  the  rest  of  .Xfrica 
besides.  The  principal  oentiea  from  which  the  supply  was  furnished 
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to  Eg>'pt,  Turkey,  Arabia,  anil  Persia  were  three  in  number,  (i )  The 
central  Sudan  apiicjrcd  tu  be  one  vma  huntiaa-gmind.  Capti^xs 
vetre  bruiight  thence  to  the  slave  market  of  Kulca  in  Burnu.  where, 
after  being  bought  by  dealers,  they  vcie.  to  the  number  of  about 
lu.ooo  annually,  maiched  acroM  the  Siihar.i  to  Mursuk  in  Fczzan, 
from  which  plai-e  they  were  distriWuted  to  the  northern  and  eiutern 
Mediterranean  coustv.  Tlu  ir  sutit  riiin-.  im  the  route  were  dreadful; 
many  succumlx-il  and  were  abantloiiod.  Knhlfs  informs  us  that 
"  any  one  whi>  did  nut  know  the  way  "  by  which  the  caravans  msaed 
"  would  only  have  tu  fullow  the  bones  which  lie  right  and  left  of 
the  track."  Negroes  were  aim  lirou^hl  lo  Monccofrom  the  Western 
Sudan  and  from  Timbuktu.  The  centre  of  tlie  traffic  in  MoriKCo 
w;»»  Sidi  Hamed  ibn  MuNii,  mm  t.  d.iys'  j<iurncy  south  ><i  Mi't;.iili>r, 
where  a  great  yearly  fair  wa-.  [iilci.     I  lir  wi  n  (arwnnicd 

tbenre  in  RanRs  to  different  towns,  esjiecially  to  .Marrakrsh.  hez 
and  Mitjiiir.i/.  .\lMtut  4(><Ki  were  thus  annually  imported,  and  an 
ati  t\i!orcm  djtv  was  levied  by  ilie  Miltan,  which  produced  about 
£4800  of  annual  re\'enue.  The  control  now  Oteiciwd  by  *he  French 
over  the  greater  part  of  the  western  Sudan  hu  depTi\x-d  Monx;co 
of  its  chief  loiirce^  of  supply.  Sla\i'r\',  however,  still  flourishes  in 
that  empire.  (2)  The  liasin  of  ihc  Uj^vr  Nile,  cxti-mlinn  10  the 
KTi-.it  UiKes,  was  another  ri).;|.in  iiift^stcd  by  the  slave  trade;  the 
si,, VIS  were  either  smuty;k'J  i-ito  Ktopt  or  sent  by  the  Red  Sea  to 
Turkey.  The  khcdivc  Ismail  in  iHtrct  appointed  ^r  Samuel  Baker 
to  the  o(  a  large  force  with  which  he  waa  "  to  strike  a 

direct  Uowttthe  tLavc  trade  in  its  di«unt  neat."  The  work  begun 
by  him  was  continued  by  Colonel  C.  G.  Crt)r<Ion  (1R74  to  1871)).  Init 
under  the  Maluli  and  the  Khalifa  the  ^l.ivc  t!-.ii!c  w.is  ri  \  iv<-il  Situ  »■ 
the  ri-coiiijurst  of  the  eastern  Sudan  by  an  .\nglo-Kgy)>ti.in  force  in 

elTeilive  measures  h.ive  l"-en  talirn  to  muppTess  slave  r.^iding 
and  a>  i.ir  as  jKJssible  slavery  itscK.  The  conqueift  of  the  central 
Sudan  »tate»  by  France — complcled  in  1910  by  the  subjugation  of 
Wadai — has  (jractically  endi'd  the  caravan  trade  in  slaves  across  the 
Sahara.  {3)  There  was  for  long  a  slave  tnnle  from  the  l'onus;iieso 
pmsevHiiin.N  on  the  fc-Lst  jMricjn  coast.  The  stream  of  supplv  nine 
mainh  from  tlve  southern  Nyx-*;!  ili-itrict»  by  three  or  four  routes  to 

.\b  iz.imbiquc,  .-Xngoi  he  and  Ouilimane.  Ma<L,nj;v,<~ar  and  the 
Ciim<>ri>  UUinds  oblainc^tl  most  of  their  slave*  from  the  Moi;ind>i<nie 
coast.  It  wa*  believed  in  1862  that  about  19.000  passed  ewry  year 
from  the  Nyasa  regions  to  Zanzibar,  w;hence  large  supplies  were 
drawn  for  the  markets  of  jHrabia  and  Persia  up  to  1873.  The  mission 
of  Sir  H.irtle  Fiere  to  the.  sultan  of  Zanj;il>.ir  in  1H73  brout;hl  about  .1 
trcatv  for  the  siippressinn  of  the  sI.im'  tr.ide.  It  is  s.iid  that,  whereas 
lo.iKKi  slaves  formerly  passed  the  «nith<-rn  end  of  the  Nyasa  every 
j-car,  in  1876  not  more  than  3H  were  known  to  have  bevn  conveyed 
by  that  Riute.  Lieutenant  O  Neill,  Uritish  consul  at  Mozamlnque, 
writing  in  1880,  fixed  at  about  3000  the  nuntlier  then  annually  cx- 
jiorteflfrom  the  coast  lxt\ve«'n  the  ri'.er'.  Rnviiina  and  /ambesi. 
With  the  establishmeni  of  a  liriii-h  proteitiir.ite  at  /.anribar.  and 
of  British  and  (it-rman  ptou-t  (orates  on  the  mainlaml  nl  ICast  .■\frica 
and  in  the  re^jion  of  the  head  waters  of  the  Nile,  !lw  K.jst  African 
slave  trade  rt»  eivc-il  its  death-blow.  Slavcr>'  itself  has  l>een  abolislied 
intheZaiUtibar,  BriliaJi,  German  and  Portugueso  dominions,  and  had 
eeued  in  Madagascar  even  before  its  conquot  by  tbe  French.  The 
complete  contnil  of  the  Mniinard  by  Eiw^mmi  mwwi*  haa  rendcnd 
the  smu){gUiig44damtoAimbuiaMFma«inlleultaaddaagcimia 
occupation. 

.\  new  era  was  o()enc<l  up  by  the  discovery  of  the  course  of  the 
Congo  by  H.  M.  Stanley,  the  founding  of  the  Congo  F"rce  Stale  by 
LeopaU  II.  of  Bel^um  and  the  partition  of  the  greater  part  of 
Africa  between  various  European  powers.  Though  the  history  of 
the  Congo  Free  State  affords  a  i^inful  contrast  to  the  tihilaetliropic 
professions  of  its  founder,  in  <jlher  |:urt  s  o;  the  continent  ".he  C'-tablish- 
ment  of  proiei  tnr.iies  b\  (".re.1i  Hrir.iiu.  France  and  Ormany  was 
followed  Dv  stri  n  u  u-,  ;crul  '.iin  i  Iv  ■■•  1 1  i-snful,  efforts  to  j«jt  down 
■lave  raiding.  In  j>arts  where  l:.uroi>eaji  authority  remained  weak, 
as  in  the  hinterland  of  (he  PonuKuesc  jirovince  of  Angola  and  the 
adiaoent  regions  of  Central  Africa,  n.iiive  potentate.<t  continued  to 
laid  their  neighbours,  and  from  this  region  many  lalxmrors  were 
(ui  to  1910}  forcibly  taken  to  wwk  on  the  cocoa  plantati' m  in  St 
Thomas  [rj.v.).  With  the  acccwuon  of  .\lbcrt  I.  to  the  Iklgian 
throne  lu  1  .1  SI  rious  endeavour  was  made  lo  improve  the  st-ite 
of  affairs  in  I  lie  Conj;o.  At  the  close  of  the  first  decade  of  the  20th 
century  it  might  be  said  that  o\-er  the  greater  part  of  Africa  slave 
raiding  was  a  thing  of  the  past. 

Clarkson  first,  and  Buxton  afterwards,  whilst  they  urged  all 
other  mean.s  for  the  suppression  or  disioura^ement  of  the  slave 
trade  and  s1.iver>',  saw  cfe.irly  tli.it  the  oiiK  thorouijhly  effectual 
nw-thixl  would  Ix?  the  development  'i!  l<-,;itimate  <<immerre  in 
Africa  itself.  When  Buxton  published  in  1H40  his  book  entitled 
n*  Slav*  Trade  and  ils  Remidy,  this  wa.4  the  remedy  he  contem- 
plated. The  unfortunate  Niger  expedition  of  1841  was  directed  to 
ifadlar  ends;  and  it  has  l>ecn  more  and  more  felt  \\v  all  who  v.<  re 
hterested  in  the  s,:li;,Tt  that  here  lies  the  radi;  .il  ^phit-i  n  i  f  ti.e 
great  problem.  It  was  for  some  time  thought  that  Irmu  Surra 
l*-one  as  a  centre  ludusrn.-  and  civiliration  might  be  diffused  urtufntsi 
the  nations  of  the  continent ;  and  in  1822  the  colony  (which  in  1847 
becaoK  the  uidepeadent  republic)  of  Liberia  had  been  founded  by 
Ancrtcaaa  wteh  a  liadlar  object :  but  in  naitlwr  oue  ham  tbcae 
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Johnston,  History  of  American  Politics  (New  Yoflc,  4th  cd.,  1898); 
H.  K.  von  Hoist,  The  ConslitutioncJ  and  Polilical  History  of  the 


United  Sttitef  (Chic  1899).  On  Br<!i/ilian:  FTetcher  anil  Kidiler, 
Braail  and  the  Brtizilmns  (qth  ed.,  1870).  On  Russian  St  riilom: 
f}.  M.ickenzie  Wallaie,  Russia  (1877).  For  the  .'\fri(  .m  sI.im  ir.ule, 
and  Egyinian  and  Turkish  slavery,  the  Ismniiia  of  Sir  S  Baker,  the 
writings  of  Livingstone,  and  the  biographies  of  Gordon  may  be 
consulted,  besides  the  many  tlocumcnts  on  these  subjects  published 
by  the  British  and  F'oreign  /Xnti-SUvery  S<iciety.  Fhere  are  two 
volumes  bv-  .-X.  Tourmai;ne,  entitlcti  respectively  llisttnre  de Tesclavage 
ancien  et  moderne  (iHKoJ  and  Histoire  du  servage  ancien  et  modeme 
(1870),  which  brin){  together  many  f.ads  relating  to  slavery  and 
serfdom;  but  they  ;ire  xuiiewhat  loose  and  uncritical;  the  author, 
trKj,  repeats  himself  much,  ami  dwells  on  m.any  topics  scarcely  if  at 
all  connected  with  his  main  themes;  s<'e  alsi')  H.  I.  Nieltoer,  Slavery 
as  an  Jndus^iai  Svstem  (The  Hague,  1900);  W.  H.  Smith,  PMtifol 
History  of  Sknery  (L,ondon,  l<)03).  The  largest  and  most  philosophi- 
cal views  on  slavcrv-  generally  will  lie  found  in  Hume's  esaiay  On 
the  Populoiisness  of  ,\nlieiit  Nations,"  ami  in  (  omto's  Phiiosophie 
positive.  v(i1.  v.,  ami  P'llili^iue  /wutVrrr,  v  il,  iii.  For  its  economic 
effects,  when  it  is  rcRarded  as  an  orRanization  of  Lilmur,  rifervncc 
may  Ix-  had  to  Smith's  Wealth  of  .Xnluins.  Ii.iok  iii.  i  hap,  2.  I.  S. 
Mill's  Polilicai  Economy,  book  ii.  chap,  5,  and  J.  E.  Cairncs's  Siave 

SL&lOnCOU).  Ina*Htldftauvt(iiBda£«VNafa)«ai 

be  foandafiUriy  completeseoOttntof  OMShvoniciRitsfintfonii, 
as  it  is  taken  as  r^reaenting,  save  for  a  few  pcctiliaritics  noticed 
in  their  place,  the  Proto-Slavonic.   The  reasons  arc  there  pvcn 

for  believing  il  lo  l>e  ihe  dialecl  of  Shivs  settled  somewhere 
between  Thessaionica  a:id  Constantinople  and  represented  now 
by  the  Kulcririaiis  aiul  .Macedonians. 

.■\fler  ihe  language  had  been  fixed  by  the  original  translations 
ot  the  New  Testament  and  other  Church  books  il  was  no  more 
consciously  adapted  to  the  dialects  of  the  various  peoples,  but 
was  used  equally  aiMMK  tbe  Croats  (whose  books  were  arcom- 
modatcd  to  the  Roaw  we  and  wxttten  in  Gtagplitic),  Serb*  and 
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Russians.  I  hose  inaemibly  dtered  them  to  make  the  words  5 
easier  iind  allowed  their  native  language*;  to  sh<iw  ihrouKh;  and 
the  same  was  the  case  with  the  Bulgarians,  whose  lauKuajic  soon 
began  lo  lose  some  of  the  characteristics  of  O.S.  Hence  our 
earliest  MSS.  already  show  departure  from  the  norm  which  can 
be  established  by  comparison;  about  a  dozen  (8  Glagolitic) 
MSS.  and  fragmeals  afford  trustworthy  material  dating  from 
the  loth  and  nth  centuries,  but  even  then  the  S.  Slavs  were  weak 
ia  ■lirtinipiWhiiij  i  and  y,  the  Huiaiaiis  mixed  i4>  9  with  m,  f 
with/c  and  m  on;  but  in  the  actual  teats  frcat  conaervatism 
pwiikd,  whereas  any  additions,  such  as  colophons  or  marks  of 
onrnership,  betray  the  dialect  of  the  writer  more  clearly,  and  such 
scraps  and  a  few  deetls  are  our  Larlicst  authorities  for  Servian 
and  Russian.  But  the  Chun  h  language  as  insensibly  modified 
continued  to  be  the  literary  language  of  Croatia  until  the  i6:h 
century,  of  Russia  until  1700,  and  of  Bulgaria,  Scrvia  and 
Rumania  until  the  early  pari  of  ihc  iqlh  century,  and  is  still 
the  liturgical  language  of  Dalmatia,  the  Balkans,  Russia  and  the 
Ruthenian  Unlaies. 

Its  literature  was  enriched  in  the  second  generation  by  the 
works  of  Clement,  bishop  of  Ochrida,  and  John,  exarch  of  Bulgaria, 
and  other  writers  of  the  time  of  Tsar  Simeon,  but  it  is  almost  all 
ecclesiastical  ia  character.  Perhaps  the  most  interesting  book 
In  Church  Slavonic  is  the  Russian  dmnicie^  but  that  haa  rnaay 
old  Roiriaa  form.  Otherwise  certain  tiaulatiaas  of  Greek 
Apocrypha  are  of  importance,  especially  when  the  Greek  original 
is  lost,  e.g.  the  Bock  of  Enoch;  other  Apocr>'pha  in  Church 
Slavonic  arc  s;iid  to  have  been  v.Tilic  r.  tiy  Ji  remias,  a  BoKomil 
priest,  but  they  are  proliahly  derived  Irom  Kaslcrn  sources.  The 
Slavonic  text  of  the  BiLk-  is  not  of  importance  for  textual 
criticism,  as  the  translation  v^as  made  laic,  and  even  so  has  never 
bcrn  studied  from  that  [wint  of  view.  The  whole  HiMe  was  neit 
finisheil  till  the  t.ith  cenlur>',  some  of  the  less  necessary  books 
bcit'-H  translated  from  the  Vulgate. 

SLAVS.  Judged  by  the  laaguage  test,  and  no  other  is  readily 
available,  the  Slaw  aie  tlie  nwst  numerous  race  in  Europe, 
amounting  to  aome  140,000,000  souls.  Outside  Eurape  there 
■le  the  Rtmians  in  Siberia,  a  nwie  cxteoiiim  of  the  maia  body, 
and  a  kige  miniber  «f  emigiants  settled  in  America,  wbeie, 
however,  although  moet  of  the  natlooafitfc*  have  their  ««n 
newBpapers,  the  second  genentioo  «f  inniignmts  tends  to  be 
assimilated. 

Divisions  r.nd  Dislrif'Klim: . — The  Slavs  are  divided  peo 
graphically  inlu  three  main  groups,  Eastern,  North- Western  and 
Southern;  linguistieally  also  the  same  division  is  convenient. 

The  Russians  stand  by  themselves  as  the  Eastern  groui). 
They  hold  all  the  East  European  plain  from  the  27th  meridian 
to  the  L'rals,  the  Finnish  and  Tatar  tribes  making  up  but  a  small 
proportion  of  the  population:  beyond  these  limits  to  the  east 
they  stretch  into  central  Siberia  and  thence  in  narrow  bands 
along  the  rivers  all  the  way  to  the  Pacific;  on  the  west  the 
Ruthenlans  (f  .v.)  of  Galida  form  a  wedge  between  the  Poke  and 
the  Magyan and ahxmst  touch  the  acth meridian.  TbeRtmians 
oust  mmbcf  loojiooo.ooo. 

The  North-Westem  group  includes  the  Poles,  about  1 5,000,000, 
in  (he  basin  of  the  Vistula:  the  Kashubes  (r/.t.),  about  .'oo.ooo,  , 
on  the  co.tst  north  west  of  Danzig;  the  High  and  l>ow  Sorbs 
{(/.x.)  or  Wend.s  in  Liisatia,  i.So.ooo  Slavs  rompletely  sur- 
rounded by  (jerm.ins:  the  f'erhs  (C/.reh,  (/.:■.)  in  th<-  sf^uare  of 
Bohemia,  making;  up  wil  !i  ihi  ir eastern  neinhhours.  tin  M;  r.iviim.s, 
a  people  of  6,000,000  in  northern  Austria  surrounded  on  three 
sides  by  Germans.  In  the  north  of  Hungary,  connecting  up 
Ruthenians,  Poles  and  Moravians,  but  most  closely  akin  to  the 
latter,  arc  3,joo,ooo  Slovaks  (f.*.).  With  the  Sorbs,  l'ole<;  and 
Kashubes  are  to  be  rlsmrd  the  now  tentoniaed  Slavs  of  central 
Germany,  who  once  stietdied  as  far  to  the  north-west  as  RVgcn 
and  Uolstein  and  to  tbe  south-west  to  the  Saale.  They  are  gener- 
ally called  Pdhbs  (f  .v.),  of  Slavaon  the  Elbe,aa  their  last  snrvivore 
were  foiuid  on  that  river  in  the  esMem  oomer  of  Hanover. 

The  Southern  Slavs,  Slovenes  (?.».),  Serho-Croats  (see  SF.R\^Al 
and  Bulgarians  (see  Hi  i.garh).  are  cut  off  from  the  main  body 
by  the  Germans  of  .\ustria  proper  and  the  Magyars,  both 


of  whom  occupy  soil  once  Slavonic,  and  have  .•jhsorbcd  much 
Slavonic  bliMxl,  and  by  the  Rumanians  of  Transylvania  and  the 
Lower  Danube,  who  represent  the  original  Daeians  romanizcd. 
These  Slavs  occupy  the  main  mass  of  the  Balkan  I'eninsula 
downwards  from  the  Julian  Alps  and  tbe  line  of  the  .Muhr, 
Drave  and  Danube.  North  of  this  all  three  races  have  consider- 
able settlements  in  southern  Hungary.  Their  southern  boundary 
is  very  iU-defined,  various  nationalities  being  closely  intermingled. 
To  the  sotttb-west  the  Slavs  march  with  the  Albanians,  to  tbe 
south-east  with  tbe  Turks,  and  to  the  south  and  along  the  Aegean 
coasu  th^r  have  the  Gmdn  as  neighboutB. 

Althou^  the  Southern  Slavs  Ml  into  these  three  diviiiona, 
linguistically  the  separation  is  not  sharp,  nor  does  it  coincide 
wHth  the  political  frontiers.  Roughly  speaking,  the  ea,stem  half 
ul  the  i)eninsula  is  held  by  the  Bulgarians,  some  5.000,000  in 
number,  the  western  hall  by  the  S<rlK>-Cro;its,  of  whom  there 
must  be  about  8,000,000.  This  is  the  most  divided  of  the 
Slavonic  races;  its  members  profess  three  forms  of  religion  and 
use  three  alphabets — the  Serbs  and  Bosnians  being  mostly 
Orthodox  and  using  the  Cyrillic  alphabet,  but  including  many 
Mussulmans;  the  Croats  being  Roman  Catholics,  writing  with 
Latin  letters;  and  the  Dalmatians  also  Roman  Catholics,  but 
using,  some  of  them,  the  andent  GhtgoUtic  script  for  thdr 
Slavonic  Utuigy.  The  language  abp  fidls  into  thiee  diakett 
independent  of  the  religions,  and  acrasa  all  these  luies  mn  tin 
frontiers  of  the  polilkal  diNisions — the  kingdom  of  Servia  (more 
correctly  written  Serbia);  the  kingdom  of  Montenegro;  the 
Turkish  provinces  of  Old  Servia  and  Xovibaz.ir,  still  in  Turkish 
hands;  those  of  Bosnia  and  Herzegovina,  annexe<l  by  .\ustria; 
the  coast -line  and  islands  of  Istria  and  Dalmatia,  «  lui  h  alt-o  form 
part  of  .\ustria,  and  the  kingdom  of  Croatia,  whiili  ib  included 
in  the  dominion  of  Hungary,  to  Siiy  nothing  of  ouli>'ing  colonies 
in  Hungary  itself  and  in  Italy.  In  the  extreme  north-west,  in 
Carniola,  in  the  southern  parts  of  Stjrria  and  Carinthia,  and  over 
the  ItaUan  border  iu  the  province  of  Udine  and  the  Vale  of 
Resia  live  the  Slovenes,  something  under  1,500,000,  much  divided 
dialectically.  Between  the  Slovenes  and  the  Craata  thcfB  an 
transition  dialects,  and  about  1840  there  was  an  attnnpt(IllyriBii) 
toestablishacomnoitlitefaiylaQguage.  InMacedonhandaknit 
the  bonier  an  special  varieties  of  Bulgarian,  sone  «f  wUck 
ai^roach  Servian.  Akin  to  the  Macedonians  were  the  Shivs,  who 
once  occupied  the  whole  of  Greece  and  left  traces  in  the  place- 
n.imes,  thuugh  they  lunp  ago  dis:ippeared  amoii>;  the  older 
jHjpulation.  .\kin  lo  the  Slovenes  were  the  old  inhabitants  of 
Austria  and  south-west  HnDgHy  befoR  tbe  intmsion  of  the 

Germans  and  Magyars. 

History. — This  distribution  of  the  Slavs  can  be  accounted  for 
historically.  In  spite  of  traditions  (r.{.  the  first  Russian  chronicle 
of  Pscudo-Ncstor)  which  bring  them  from  the  basin  of  tbe  Danube, 
most  evidence  goes  to  show  that  when  they  formed  one  people 
they  were  settled  to  the  north-east  of  the  Carpathians  in  the  basins 
of  the  Vistula,  Pripet  and  Upper  Onistr  (Dniester).  To  thn 
N.  they  hnd  tbdr  neaieat  itiativci,  tbe  ancaatota  of  the  Bahie 
tribes,  Pnmfana,  Lithuanians  and  Letts;  to  the  E.  Finns;  to  the 
S.E.  the  Iraidan  population  of  the  Steppes  of  Scythia  (<ir.); 
to  the  S.W.,  on  the  other  side  of  the  Carpathians,  varii  .js  1  (  rai  ian 
tribes;  lo  the  K.W.  the  Germans;  between  the  Germans  and 
Thracians  they  seem  to  have  had  some  eonlact  with  the  Celts, 
but  this  \v:is  not  the  first  5late  of  ibinKs.  as  the  Illyrians,  Greeks 
and  Italians  ]>r<)l)aMy  i.iiiu  luiv.iin.  This  ItKation,  arrived 
at  by  a  com|>arison  of  the  fragmentary  accounts  of  Slavonic 
migrations  and  their  distribution  in  historic  time,  is  confirmed 
by  its  agreement  with  the  place  taken  by  the  Slavonic  language 
among  the  other  Indo  European  languages  (see  below),  and  bjr 
what  we  know  of  the  place-names  of  eastern  Enrape,  in  that  fit 
this  ani  tliQr  seem  exchislvclsr  Sbmaie,  emtaide  it  tibe  oldest 
names  behmg  to  other  languages.  Tbe  aidaeolagical  evidence 
is  not  yet  cleared  up,  as,  for  the  period  we  have  to  oonaider, 
the  late  neolithic  and  e.irly  bronze  age,  the  region  above  defined 
is  divided  between  three  difTcrrnt  cultures,  represented  by  the 
fields  of  urns  \ri  T.iis.;il:.i  and  Silesia,  cist  };ra'.  es  with  cremal  ion  in 
Poland,  and  the  poor  and  Ultlc-known  graves  oi  tbe  Dn^pr 
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(Dnieper)  basin.  This  variety  may  to  sonw  extent  be  due  to  the 

various  cultural  influences  to  which  the  same  race  was  cxposiHl, 
thf  w(?trTii  (li\  isi;iri  lyir.f;  nil  tlu-  roulc  litlwecn  ihe  Kaltic  and 
Mcdittrranfan,  the  tuiUral  being  quitu  iiuictcssiblf,  the  eastern 
part  in  time  showing  in  its  graves  the  influence  of  the  Steppe 
people  and  the  Greek  colonies  in  Scythia.  There  is  a  gradual 
transition  to  rrmrtrrii's  with  Romni  ObfeCtS  Vlltch  llutde  Off 
into  such  as  arc  certainly  Slavonic. 

The  physical  type  of  lite  Slavs  is  not  sufficiently  clear  to  help 
in  throwing  light  upon  the  psat  of  the  race.  Most  of  the  modern 
Slavs  are  rather  shoit-headed,  the  Balkan  Slavs  being  tall  and 
duk,  thaw  of  oential  Europe  dark  and  of  medium  height,  the 
Saaiiiik  <m  the  nlwfe  nther  short  though  the  WUte  «nd  Lit  tie 
RtMitiis  see  of  BM^nm  height;  la  complwton  the  sou  them 
BwfaHW  an  daik,  the  noftbrn  Bght,  hot  with  lea  decided 
colour  tlum  fair  western  Eumpeans.  In  spite  of  the  prevalent 
brachycephaly  of  the  modem  ^avs,  measurements  of  skulls  from 
cemeteries  and  ancient  graves  which  arc  frririinly  Slavonic  have 
shown,  against  all  expectation,  that  the  fanher  hack  we  go  the 
Krtaier  is  the  proportion  of  long  heacis,  ami  the  raee  appears  to 
have  been  originally  dolichocephalic  and  cwteologicaliy  indis 
tinguishable  from  its  German,  Baltic  and  1  innish  ncighbonrs. 
In  its  present  seats  it  must  have  assimilated  foreign  elements, 
German  and  Celtic  in  central  Europe,  Finnish  and  Turkish  in 
Great  and  Little  Russia,  all  these  together  with  Thracian  and 
lUyrian  in  the  Balkans;  but  how  much  the  differences  between 
the  various  Slavonic  nations  are  doe  to  admixture,  how  much 
to  their  new  haocB,  liaa  not  baoi  nade  diar. 

In  ipite  of  the  vaat  area  which  the  Slavs  have  occupied  fit 
historic  times  there  is  no  reason  to  dafan  for  them  befoie  the 
■dgrations  a  wider  homeland  than  that  above  defined  beyond 
the  Caniathians;  given  favourable  circumstances  a  nation 
multiplies  HI  fast  (e.g.  the  Anglo-Saxons  in  the  last  hundred  and 
twenty  years;  that  we  can  set  no  limits  to  the  area  that  a  com- 
paratively small  rare  could  cover  in  the  course  of  four  Centuries. 
Therefore  the  men;  necessity  of  providing  them  with  ancestors 
S'.itticiently  numerous  does  not  compel  us  lo  seek  for  the  Slavs 
among  any  of  the  populous  nations  of  the  ancient  world.  Various 
investigators  have  seen  Shi\'sin  Scythians,  Sarmatians.  Thracians, 
lilyrians,  and  in  fact  in  almost  all  the  barbarous  tribes  which  have 
been  mentioDed  in  the  cast  of  Europe,  but  we  can  refer  most  of 
such  ttlM»<otbdr  Rsl  affinities  much  better  than  the  ancienta, 
and  at  MjrtM*  «*  eaa  he  sun  that  none  of  tkiae  wen  81m. 

These  i*  m  erideooe  that  the  Slavs  nade  angr  oouidenbk 
ra!fn«tleo  fcon  their  fint  home  untfl  the  ist  centtiry  a.di. 
Their  first  Transcarpathian  scat  lay  singularly  remote  from 
the  knowledge  of  the  Mediterranean  peoples.  Herodotus  (iv.  17, 
51,  105)  does  seem  to  mention  the  Slavs  urider  the  name  of 
Ncuri  (<].r.).  at  least  the  Ncuri  on  the  upper  waters  of  the  Dncstr 
arc  in  the  right  place  for  .Slavs,  and  their  lycanthropy  surrcsI.s 
modern  Slavonic  superstitions;  so  we  an-  justified  in  equating 
Ncuri  and  Slavs,  thouph  wr  have  no  direct  statement  of  their 
identity.  Other  classical  writers  down  to  and  including  Strabo 
tell  us  nothing  of  eastern  Bniope  faqrond  the  immwihte  aeigh- 
bourhood  of  tlK  Euxine. 

ntny  (AT^.  iv.  97)  is  the  fint  to  give  the  Slavs  a  name  which 
can  leave  ui  in  no  doubt.  He  speaks  of  the  KckhM  (cf .  Tadtus, 
Ctrmama,  46,  VemHil  Ptolemy  (Gwg.  tt.  5.  7,  8)  calls  then 
Venedo*  and  puts  them  alooff  the  VIiMIa  and  by  the  Venedic 
gulf,  by  which  he  seems  to  mean  the  Gulf  of  Danzig:  he  also 
speaks  of  the  Venedic  mountains  to  the  south  of  the  sources  of 
the  Vistula,  that  is,  probably  the  northern  Carpathians.  The 
nai-ie  \  !  tsedae  is  clearly  Wend,  the  name  that  the  (Jermans  have 
always  applied  to  the  SL-ivs.  Its  meaning  is  unknown.  It  has 
been  the  cause  of  much  confusion  because  of  the  Armorican 
Veneti,  the  Paphlagonian  Enelae,  and  above  all  the  Eneiae- 
Venctac  at  the  head  of  the  Adriatic.  Enthusiasts  have  set  all 
of  these  down  as  Slavs.  ar>d  the  last  with  some  show  of  reason, 
as  nowadays  we  have  Slovenes  just  north  of  Venice.  However, 
mscriptiona  in  the  Venetian  fawguage  aic  sufficient  to  prove 
that  it  ms  not  Stavoiric.  Other  nannes  fa  Ptolemy  which  almost 
ceitafadly  dtaeie  Sbvodc  tribes  an  the  Veitae  «n  the  Baide, 


ancestors  of  the  WOtai,  a  dMriOB  of  the  Pokbs  (9.9.),  the  Sulan! 
and  the  Sabod,  whose  name  Is  a  Slavoole  ttanaiation  of  the 

'I  ransmontani  of  another  source. 

L  nless  we  are  to  conjecture  Stiavani  for  Ptolemy's  Stavani,  or 
to  insist  on  the  rcsc-mblance  of  his  SuoUenI  Id  Slovene,  the  name 
Slav  first  occurs  in  rseudo-Cacs.arius  I /.);.;i'v>;ii/'.^,  ii.  iio;  Migne, 
I'Xi.  .v.\.\viii.  1)85,  early  6th  century),  hut  the  earliest  definite 
account  of  ihem  under  that  name  is  given  by  Jordanes  (Gctica, 
V-  34.  35.  c.  550  A.D.):  Daciii  .  .  .  ad  coroiuie  specitm  arduis 
Alpibus  emunita,  iuxia  gtumm  simutnm  lotus,  qui  sm  aquUem 
vergU,  ab  ortu  Vislulae  jiumimk  ftr  immaua  spaiio  VetieUuinm 
papulosa  naiia  amstdU.  Qiunm  imnkAm  Uett  nunc  per  ssrjse 
famtHas  cf  loea  mtOmOtir,  pbtdf^ltr  kmm  Sdmemi  tt  AtUti 
awHlMndr.  SdauHi  «  eMtate  NatklmmM  (NowiodtiBaiD, 
IsaUa  on  the  Danube  Ddta)  .  .  .  luqiu  ad  Dtmatlnim  tt  in 
boream  Visda  temu  etmmorantur  .  .  .  Anttt  vm,  gid  smU 
eorum  Jortissimi,  qua  Ponticum  mare  curvalur  a  Danastro  exten- 
duntur  usqur  iid  D  :iu:f>rum;  cf.  xxiii.  i  im,  v.  !i..Te  these  tribes  arc 
said  to  form  part  of  the  dominions  of  lU  rmanrich.  Scl-avcni,  or 
Something  like  it.  has  been  the  regular  name  for  the  Slavs  from 
that  day  to  this.  The  native  form  is  .SUnt-nc;  in  some  cases, 
(  <•  in  modern  Russian  under  foreipn  inlliience,  we  have  an  <j 
instead  of  the  0.  The  combination  si  was  ditiicult  to  the  Greeks 
and  Romans  and  they  inserted  /,  th  or  most  commonly  c,  which 
continues  to  crop  up.  So  too  in  Arabic  Saqaliba,  Saqidb.  The 
name  has  been  deri\ed  from  sloro,  a  word,  or  siava,  glory,  cither 
directly  or  through  the  which  forma  the  secmd  element  in  so 
many  Sbvonk  pinper  aaaiaa,  bnt  nn  cqilanatlMi  la  satMactoiy. 
The  word  "  dave  "  and  its  cognates  In  most  European  languages 
date  from  the  time  when  the  Germans  supplied  the  slave-nunfcets 
of  Europe  with  Slavonic  captives.  The  name  A  nUs  we  find  applied 
to  the  Eastern  Sla^'s  by  Jordanes;  it  may  be  another  form  of 
Will  i^  ust-ii  by  I'rocoplus  (B.C.  ii;.  n).    He  likewise 

distinguishes  them  from  the  Sclavcni.  but  s.iy>  that  both  spoke 
the  Kimc  languaRc  and  both  were  formerly  tailed  Spori,  which 
has  iK-en  idenlilied  with  Serb,  the  racial  name  now  surviving  in 
Lusatia  and  Servia.  Elsewhere  he  speaks  of  the  mea.surcless 
tribes  of  the  Antae;  this  appellation  is  used  by  the  Byzantines 
until  the  middle  of  the  7th  century. 

The  sudden  appearance  in  the  6th-centuTy  writers  of  definite 
names  for  the  SUvs  and  their  divisions  means  that  by  then  the 
race  had  made  itself  famiUar  to  the  Giaeoo-lUnnMt  wodd,  that 
it  had  spread  well  beyond  its  original  narraw  limits,  and  had 
some  tune  before  came  into  osntact  with  civilisation.  TUl  onqr 
have  been  going  on  sfaKe  the  ist  century  a.d.,  and  evidence  of 
it  has  been  seen  in  the  southward  movement  of  the  Costobod 
into  northern  Dacia  (Ptolemy)  and  of  the  Carpi  to  the  Danube 
(.\.D.  200),  but  their  Slavonic  character  is  not  established.  A  few 
anrietit  namc-s  on  the  Danube,  notably  that  of  the  river  Tsicrna 
\Cirn.:.  lilaik).  have  a  Slavonic  look,  but  a  coincidence  is  quite 
possible.  The  gr.idual  spread  of  the  Slavs  was  masked  by  the 
wholesale  migrations  of  the  Goths,  who  for  two  centuries  lorded 
it  over  the  Slavs,  at  first  on  the  Vistula  and  then  in  .south  Russia. 
We  hear  more  of  their  movements  because  they  were  more 
immediately  threatening  for  the  Empire.  In  dealing  with 
Ptolemy's  location  of  the  Goths  and  Slavs  we  must  regard  the 
former  as  superimposed  upon  the  latter  and  occupying  the  sane 
territories.  This  domfamtion  of  the  Goths  was  of  eaonnoos 
importance  hi  the  development  of  the  Shwi.  By  this  we  may 
explain  the  presence  of  a  large  number  of  Germanic  loan  words 
common  to  all  the  Slavonic  languKpes,  many  of  them  words  of 
cultural  signiticance.  "  King,  penny,  house,  loaf,  earring"  all 
a;>pear  in  Sl.ivonic;  the  words  must  have  come  from  the  Goths 
and  prove  their  .strong;  influence.  althouRh  the  things  mu.sl  have 
been  familiar  In-fore.  On  the  other  hantl  "  plough  "  i.s  said  to  be 
Slavonic,  but  that  is  not  certain.  When  the  Huns  succeeded 
the  Goths  as  masters  of  central  t^urope.  they  probably  made  the 
Slavs  supply  them  with  contingents.  Indeed  their  easy  victory 
may  have  been  due  to  the  dissatisfaction  of  the  Slavs,  Pxiscua 
(MttUer.  F.H.G.  nr.  p.  69,  d.  Jord.  Get.  jS*.  as8)  m  his  accouat 
of  the  camp  of  AttUn  flieMiom  ifoida  whUh  he  SlmrmSe, 
but  hurt  also  been  eiplatned  fam  Gennao.  After  the  fall  «f 
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th«  Hunnish  power  the  Eastern  Goths  and  Gcpidae  pressed 
southwards  and  westwards  to  the  conquest  of  the  Empire,  and 
the  LomlMids  and  Hcnili  loUowed  in  their  tndca.  liinicii  lueA 
we  get  a  view  of  mntheni  Gemeny  we  find  it  fail  «f  Sbm, 
from  Procopius  (B.C.  ii.  15)  we  know  that  thcgr  held  the  liark 
of  Brandenburg  by  51};  but  this  settlement  was  effected  without 
ar. r.irting  the  attention  of  any  contenii>3r;iry  writc-r.  ModL-ru 
Jiislurians  seem  to  adopt  thdr  attitude-  ;o  thu  proccis  accordiag 
to  their  view  of  the  Slavs;  German  wiiters.  in  their  cn;itcmpt 
for  the  Slavs,  mostly  deny  the  possibility  of  their  having  t'orrc*! 
German  tribes  to  leave  their  hornet,  and  .-issurne  thai  the  riches 
of  southern  Europe  attracted  the  latter  so  that  they  wiUingly 
gave  up  their  barren  northem  plains;  most  Slavonic  authors 
have  taken  the  same  view  in  accordance  with  the  idealistic 
picture  of  the  peaceful,  kindly,  democntic  Slavs  who  contrast 
■o  favourably  with  the  savage  Gcnuns  and  their  war-lords; 
but  of  late  they  Iwve  naliMd  that  their  ancestors  were  no  more 
peaceful  than  any  one  else,  and  have  wished  to  put  down  to 
warlike  pressure  from  the  Slavs  all  the  southward  movements 
of  the  Gerniao  tribes,  to  whom  no  choice  was  left  but  to  try  to 
break  through  the  Roman  defences.  A  reasonable  view  is  that 
the  exii.^nsion  of  the  Eastern  Germans  in  iho  last  rcntiirics  n  r. 
was  maiicat  thcexix^nse  of  the  Slavs,  n  hu.  while  no  mon^  jhuk  c  iul 
than  the  Cicrmans,  were  less  capable  than  they  <>i  n.niljininK  for 
succcibfui  \»ar,  so  tliat  Goths  and  others  were  dweliiiif!  amoiip 
them  and  lording  it  over  them;  that  the  mutual  compel  it  iur.s 
of  the  Germans  drove  some  of  these  against  the  Empire,  and 
when  this  had  become  weakened,  so  that  it  invited  attack, 
some  tribes  and  parts  of  tribes  moved  forwanl  without  any 
pressure  from  behind;  this  took  away  the  strength  of  the 
German  element,  and  the  Slavs,  not  improbably  under  German 
engamatioB,  icguncd  the  vpfia  hand  m  their  om  landa  and 
coold  even  «iwd  westwards  «t  the  eqwnie  eif  the  Gemiaa 
reeuuuitk 

Almost  as  unccrt.iin  is  the  exact  time  when  the  Southern  Shivs 
began  to  move  towards  the  Balkans.  If  already  at  the  time  of 
Trajan's  conquests  there  were  Slavs  in  Dacia.  it  would  account 
for  the  stor>'  in  Ps,  Ni-stuT  that  cert.iin  Volchi  or  Vlachi,  i.e. 
Romance  .'iprakers,  had  conqucnNl  the  Slavs  ajwu  the  Danube 
and  driven  ihcm  to  the  \  istula,  (or  the  place  that  the  name  of 
Trajan  has  in  Slavonic  tradition,  and  for  the  presence  of  .m 
agricultural  population,  the  Sarmatae  Limigantes  subj«l  to  the 
nomad  Sarmatae  {q.v.),  on  the  Theiss.  In  any  r;isc,  wc  cannot 
■ay  that  the  Slavs  occupied  any  large  parts  of  the  Balkan  Penin- 
Mil*  before  the  begimdag  «f  the  4t&  oentniy,  when  they  appear 
tn  Byaantiae  histoiy  a»  a  neir  tcfrac|  thmwciiiB  to  have  been 
an  mvaaoo  hi  the  time  of  Juttfai,  and  another  fallowed  in  5^7 
(Pnoopfalt^  BjG.  IB.  40  and  Hitt.  Are.  18).  At  the  same  time  as 
the  Slavs,  the  Htu»,  the  Bidgan,  and  after  558  the  Avan,  were 
also  tnaking  invasions  from  the  wme  direction.  The  first  and 
last  disiippearetl  like  all  nomads,  but  the  Bulgars,  making  them- 
selves lords  of  0111;  section  of  the  Slavs,  guvv  it  their  own  name. 
By  584  the  SlaN-s  hatl  overrun  all  (."ireecc,  and  were  the  worst 
western  neighbours  of  the  E;is:erii  l  .ni;iire.  Hence  the  directions 
how  to  deal  with  Slavs  in  the  Slralfgu  um  of  the  emperor  Maurice 
(c.  600)  and  the  Tactics  of  L<-o. 

By  the  end  of  the  following  century  they  were  permanently 
aettied  throughout  the  whole  of  the  Balkan  Peninsula.  ( For  t  heir 
further  history  see  Sekvia,  Buloaua,  Bosnu,  Daluatia. 
CMMm-SuvGiMU.)  These  Southern  Slavs,  though  divided 
hiloin^onaHtiea»  aw  doaelyaUn  to  one  another.  Tbcieisno 
Kiaon  to  think  the  Serto-Oroats  an  itttnuiv»  madf^  althoa^ 
Comtantine  Potpfayiogenitua  {D»  aim,  imp.  30-53)  vcaka  of 
their  coming  from  Uie  iMrth  in  the  time  of  HeracHu*— the  middle 
of  the  yih  century.  Their  dialects  shade  into  one  another,  and 
there  is  no  trace  of  any  influence  of  the  North-Westem  group. 
Constantino  was  probably  led  astray  by  the  occurrence  of  the 
same  tribal  names  in  different  parts  of  the  Slavonic  world. 
Meanwhile  the  Southern  Slavs  were  cut  olT  irum  the  rest  of  the 
race  by  the  foundation  i.n  the  6lh  century  oi  the  .Vv.\r  kingdom 
in  Pannonia,  and  after  its  destruction  in  the  7th,  by  the  spread 
of  tlie  Get»an«  south-eastwards,  and  finally  by  the  incnrakm  of 


another  Asiatic  horde,  that  of  the  Magyars,  who  have  maintained 
theBuebea  in  the  midst  of  Shivt  for  a  tbooauid  yaan.  Their 
conqueita  were  made  chicAy  at  the  expense  of  the  Sbweaea  and 
the  Slovaks,  and  from  their  lasgoages  they  have  borrowed 
many  words  in  fonas  vdiich  have  now  diaappeved. 

Of  the  hhtory  of  the  Eastern  Slavs,  who  were  to  become  the 
Russian  people,  We  know  little  Ix  fore  the  coming  of  the  Swedish 
Rus.  who  gave  them  their  name  and  ()rg;inization;  we  have  but 
the  mention  of  Antae  acting  in  ccmcerl  with  the  other  Slavs  and 
the  .Vvars  in  attacking  tb.e  Enifiire  on  the  lower  Danube,  and 
scattered  accounts  <  f  Mtisusninian  travellers,  which  ^how  that 
they  had  reached  the  Don  and  Volga  and  stretched  up  northward 
to  Lake  Ilmen.  The  more  southerly  tribes  were  tributary  to 
the  Kha/.^irs.  .^n  exact  definition  of  the  territory  occupied  by 
each  Slavonic  people^  and  a  sketch  of  its  history  from  the  lime 
that  it  settled  in  its  permanent  abode,  will  be  found  cither  under 
iu  own  name  or  tmdier  that  of  Its  oBBDtqr. 

CaAive  end  Sditlm.—¥m  all  the  imfca  trcathig  tt  Sbmnie 
andquitlM  we  cannot  draw  a  portrait  of  the  race  and  show 
many  distinguishing  features.  Savage  nations  as  described  by 
the  Greeks  and  Romans  are  mostly  very  much  alike,  and  the 
testimony  of  language  is  not  vcr>'  easy  to  use.  The  general 
iinpressioii  is  one  of  a  [vcople  which  lived  in  small  communistic 
groups,  and  was  so  impatient  of  authority  that  they  scarcely 
combined  for  their  ciwn  defence,  and  in  S{>ite  of  individual  bravery 
onlv  l)cianie  tomidahle  to  others  when  cernei-.ted  tojjelhcr  by 
some  alien  clement:  hence  they  all  at  one  time  or  another  fell 
under  an  alien  yoke;  the  last  5ur\-ivals  of  Slavonic  Uoence  being 
the  vefe  of  Novgorod,  and  the  Polish  diet  with  its  unpractica] 
regard  for  any  minority.  The  Slavs  were  acquainted  with  the 
beginnings  of  the  domestic  arcs,  and  were  piobabiy  man  ghrtn 
to  agricoltore  than  the  cariy  Gennaaa,  thoq^  they  pnetiied 
it  after  a  fiahion  which  did  not  long  tie  them  toaagr  partieular 
district— lor  aD  wiitcn  agree  In  telling  of  their  errant  nature. 
They  were  specially  given  to  the  production  of  honey,  from  which 
they  brewed  mead.  They  also  appear  to  have  been  notable 
swimmers  and  to  have  bc^-n  sk:lli  r.  in  the  navigation  of  rivers, 
and  even  to  have  indulgeil  in  maritime  piracy  on  the  .Vegcan,  the 
Dalmatian  coast  and  most  of  all  the  Baltic,  where  the  uiLind  of 
Rugcn  was  .a  menace  to  the  Scanduiavian  and  German  sea  fower. 
The  Oriental  sources  also  speak  of  some  aptitude  for  commerce. 
Their  talent  fur  music  and  singing  was  already  noticeable.  Of 
their  religion  it  is  strangely  diflicult  to  gain  any  real  informatioo. 
The  word  BogQ,  "  god,"  is  reckoned  a  loan  word  from  the 
lr.inian  Bag.v  The  chief  deity  was  the  Thunderer  Per&n  (cL 
Lith.  Perk(inas), with  wliom  is  identified  Svaracthegiodof  heaven; 
other  chief  gods  were  called  aooaof  SvaroK  Daibag  the  ann, 
Chars  and  Vefea,  the  god  of  cattle.  The  plaoe  <tf  thia  tatter  was 
tahcn  hy  St  Blariu&  Ahoatiledeity  waaSniho9,8odof  atorma. 
There  teem  to  have  been  no  priests,  temples  or  images  among 
the  eariy  Slavs.  In  Russia  Vladimir  set  up  idds  and  polled 
the.m  down  upon  his  conversion  to  Christianity;  only  the  Polabs 
had  a  highly  developed  cult  with  a  temple  and  statues  and  a 
definite  priesthood.  Hut  this  may  have  been  in  imitation  of 
\orse  or  even  Christian  institutions.  Their  chief  deity  was  called 
Triglav.  or  the  rlirce- headed;  he  w.15,  the  s;imc  ;is  Svgtovit,  appar- 
ently a  sky  god  in  whose  name  the  monks  naturally  recognized 
Saint  Vitus.  The  goddesses  are  colourlc'^^  personifications,  such 
as  Vesna,  spring,  and  Morana,  the  goddess  of  death  and  winter. 
1  he  Slavs  also  believed,  and  many  still  bdicvc,  in  Vily  and 
Ruealki,  nymphs  of  atreama  and  woodlands;  aJao  ta  the  B4hn- 
Jagfi,  a  Undef  mBft«atfai  «itd^  aadhiBl^.  aviqibiia,aaiid 
as  in  vampiraa  and  wmimiltui.  They  bad  a  full  hcKcf  hi  the 
inunortality  of  the  soul,  but  no  very  dear  Ideas  as  to  Hs  fate. 
It  was  mostly  supposed  to  go  a  long  journey  to  a  paradise  (raj) 
at  the  end  of  the  world  and  had  to  be  equipped  for  this.  Also 
the  soul  of  the  ancestor  se«ms  to  have  developed  ii;to  the  house 
or  hearth  god  (Domov6j,  Kfet  )  who  gtiarded  the  family.  The 
usual  sur^nvals  of  p.agan  festivals  at  the  solstices  and  MpdnOMS 
have  continued  under  the  form  of  church  festivals. 

Chrislianity  amonn  the  Slavs. — The  means  by  which  was 
efiectcd  the  convenioa  to  Christianity  of  the  various  Slavonic 
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nations  has  probably  had  more  influence  upon  their  suhscqufni 
histoo'  than  racial  distinctions  or  gcogmphical  corniiiion^,- 

Wherever  heathen  Slavonic  tribes  met  Chri<lendom  missionary 
effort  naturally  came  into  being.  This  seems  first  to  have  been 
the  case  oloiif  tht  Daimaiian  coast ,  where  the  cities  retained  their 
F^ffW^tl^'t  populalion  and  their  Christian  faith.  From  the  7th 
ttatmy  tte  Craata  wm  nomiaaUy  Cfariatian,  and  mbject  to 
the  aniibUtops  of  Saknu.  at  SpaUto  and  tbeir  suffm^aitt.  Fiom 
the  beihlliingof  the  9th  century  Mcrscburg,  Salzburg  and  fKMMn 
were  the  centres  for  spreading  the  G<><i|>el  among  the  Slavonic 
tribes  on  the  south-riistiTu  niarr!'ics  oi  the  Frankish  empire, 
in  Bohemia,  Moravia,  Par.iinr.i  i  and  Cariulhia.  Though  we  neol 
not  doubt  the  true  zi.ii  i::  these  mission.iries.  it  w,is  still  a  fact 
that  as  CjcrmariK  they  Uclongttl  to  a  nation  which  was  once  more 
cruroachiug  upon  the  Slavs,  and  as  Latins  (though  the  Gn-at 
Schism  had  not  yet  taken  place)  they  were  not  favourable  to  the 
use  of  their  converts'  native  language.  Still  they  were  probably 
the  first  to  reduce  the  Slavonic  tongues  to  writing,  naturally  using 
Latin  letters  and  hcUag  the  ildll  to  adapt  them  satLnfactorily. 
Tnoaa  of  auch  utbmpu  are  mc;  the  beat  are  the  Freisiogen 
fngBMnto  of  OU  Sbmenoir  at  lliutkb. 

In  the  eastern  half  o(  the  Balhan  Feafawh  the  Slavs  had 
already  begun  to  ttno  to  Oiristianity  before  thefr  conquest  by 
the  Bulgars.  These  latter  were  hostile  until  Roris,  under  the 
influence  of  his  sister  and  of  one  Metho<iius  (nrtainly  not  the 
famous  one),  a<li)ptf<l  tht:  nciv  faith  and  put  to  the  sword  those 
that  resisted  convLTjion  I  a  d.  S6^).  Though  his  Christianity  lamc 
from  Byzaruiuiu.  Boris  siLtiis  lo  have  fcaretl  llie  inllueiue  of  the 
Greek  clergy  and  applied  to  the  Pope  for  teachers,  submitting 
to  him  a  whole  series  of  questions.  The  Pope  sent  clergy,  but 
would  not  grant  the  Bulgarians  as  much  independence  as  they 
asked,  and  Boris  seems  to  have  re[Kntefl  of  his  application  to  him. 
He  raised  the  question  at  the  Council  of  Constantiiwple  (a.d.  870), 
which  decided  that  Bulgaria  waa  subject  to  the  Eastern  Church. 

CyrU  and  MtUuiku. — ^In  the  aaine  my  Roatidav,  prince  of 
Greater  Mors^  fearing  the  nitncooe  of  Latin  nnnonaiies, 
afqdied  to  B>'zantium  for  teachers  who  should  preach  in  the 
vulgar  tongue  (a.d.  861).  The  emperor  chose  two  brothers,  sons 
of  a  Thessalonian  (I.'c-l  -..  Mi  thoiiius  and  rons'antinc  (generally 
known  as  Cyril  by  the  name  he  adopted  uiM)n  ln-Loming  a  monk). 
The  former  was  an  organizer,  the  latter  a  scholar,  a  philosopher 
and  a  linguist.  His  gifts  had  been  .ilready  e.xercised  in  a  mission 
to  the  Crimea;  he  had  hrn,:Kh;  ihinre  the  relics  of  .S.  Clenieiil. 
which  he  finally  laid  in  their  resting-place  in  Rome,  But  the 
main  reason  for  the  choice  was  that  the  Thcsaudonians,  surrounded 
as  they  were  by  Slavonic  tri1>es,  were  well  known  to  speak 
Sitavonic  perfectly.  On  their  arrival  in  Moravia  the  brothers 
began  to  teach  ietten  and  the  Gospel,  and  alio  to  translate  the 
neonoBiy  Btorgica]  books  and  taatract  the  young  in  them. 
But  soon  Obi  B64)  RestUav  was  attacked  by  Louis  the  Genoaa 
and  reduced  to  oomjdete  obeeBenct,  so  that  then  could  be  no 
question  of  setting  up  a  hierarchy  in  opposition  to  the  dominant 
Franks,  and  the  attempts  to  establish  the  Slavonic  liturgy 
Were  strongly  opposc-ci.  Hearing  of  the  brother's  work  Poi>e 
Nicholas  I.  sent  for  them  to  Rome.  On  their  way  they  spent 
some  time  wiih  Kocel,  a  Si.tvnnir  prin<c  of  Pannonia,  about 
Flatten  See,  an<l  he  much  favourc<l  the  Slavonic  txMiks.  In 
Venice  the  brothers  hari  disjiutcs  as  to  the  use  of  Slavonic  s<'n  ice- 
books;  perhaps  at  this  time  these  found  their  way  to  Croatia 
and  Dalmatia.  Oji  li^jir  arrival  in  Rome  Nicholas  was  dead,  but 
.Adrian  IL  was  favourable  to  them  and  their  translations,  and 
had  the  pupiU  they  brought  with  them  ordained.  In  Rome 
Constsntine  fall  ill,  took  mooaadc  vows  and  the  name  of  Cyril, 
and  tfsd  on  the  t4tb  of  Febmaiy  869.  Methodhw  was  coose- 
tMnA  archbishop  of  Ptanonia  and  Moravia,  about  870,  but  Kocel 
could  not  help  htm  much,  and  the  German  bishops  had  him  tried 
and  '.hni'.', :j  irr.ii  i:.rison;  also  in  that  very  year  Rostislav  was 
dtthrotied  by  S\  atopluk,  who.  though  he  threw  off  the  Prankish 
yoke,  was  not  steadfast  in  sup;>orling  the  Slavonic  lilurp>'.  In 
873  Pope  John  VIII  commanded  the  liberation  of  Methodius 
and  .illowni  Slavnnir  si  rvires.  and  for  I  he  next  few  years  the 
worlc  of  Methodius  went  well.  In  £79  be  was  again  called  to 


Rome,  and  in  8S0  the  Pope  distinctly  pronounced  in  his  favour 
and  restored  him  to  his  archbishopric,  but  made  a  German, 
VViching,  his  suffragan.  Methodius  died  in  K85,  and  Wiching, 
having  a  new  pope,  Stephen  V.  (M.).  on  his  side,  became  his 
successor.  So  tbe  Slavonic  service-books  and  those  that  used 
them  were  driven  out  by  Svatopluk  and  took  refuge  in  Btdgaria, 
where  the  ground  bad  been  made  ready  for  them.  Boris,  having 
dedded  10  ahide  by  the  Gnek  Omidi,  iveloomed  CkineBt,  Gonad 
and  other  discipleB  of  Mrthndtm.  OatKot,  who  mi  die  noat 
active  in  literary  work,  lahoinBd  in  OdiiidE  maA  others  in  varions 
parts  of  the  kingdom. 

In  spite  of  the  triumph  of  the  Latino-German  party,  the 
Slavonic  liturgj-  w.os  not  quite  .stampccl  out  in  the  west;  it  seems 
to  have  survived  in  out-of-the-way  corners  of  (ireat  Moravia  until 
that  principality  was  ck.slroyed  by  the  Magyars.  .-Mso  during  the 
life  of  Methodius  it  apf>ears  to  have  penetrated  into  Bohemia, 
Poland  and  Croatia,  but  all  these  countries  finally  accepted  the 
Latin  Church,  and  so  were  permanently  cut  off  from  the 
Orthodox  Servians,  Bulgarians  am!  Russians. 

These  details  of  ecclesiastical  history  are  of  great  impaitaiwe 
undentaodiog  the  fate  of  various  Slavonic  langiiagHi,  scripts 
and  c\'en  Ctemtiwea.  From  what  lias  been  said  above  It  apiwan 
that  Cyril  invented  a  Slavonic  alphabet,  trandated  at  any  rate 
a  Gos|>el  Icciionary,  perhaps  the  Psalter  and  the  chief  service- 
books,  into  a  Slavonic  diiilect,  and  it  seems  that  Methodius 
translate<l  the  l".pistle>.  some  part  of  the  (')lii  Testament,  a 
manual  of  canon  law  and  further  liturgical  .niatler.  Clement 
continued  the  task  and  turned  many  works  of  the  Kathers  into 
Slavonic,  and  is  said  to  have  made  clearer  the  forms  oi  letters. 
W  hat  was  the  alphabet  which  Cyril  invented,  where  were  the 
invention  .and  the  earliest  translations  made  by  him,  and  who 
were  the  s[)cakcrs  of  the  dialect  he  used,  the  language  we  call 
Old  Church  Slavonic  (O.S.)?  As  to  the  alphabet  we  have  the 
further  testimony  of  Chrabr,  a  Btdgatian  nonkof  tfaeaestgenen- 
tion,  who  says  that  the  Slavs  at  fint  practised  dlvbiatioii  by 
means  of  nuufcs  and  cuts  upon  wood;  dien  after  their  haptfem 
I  hey  were  compelled  to  write  the  Slavonic  tongue  with  Greek 
and  Latin  letters  without  proper  rules;  finally,  by  God's  mercy 
Conslantine  the  Philosopher,  c.dled  Cyril,  made  them  an  alphabet 
of  letters.  He  gives  the  dale  as  si.\  <ir  M-ven  year?  l/cfore 
the  request  of  Rostistav.  If  we  take  this  to  Ijc-  exact  Cj-ril  must 
have  Ixv-n  working  at  Ids  translations  before  ever  he  went  to 
Moravi.i.  and  the  langtiage  was  presumably  that  with  which  he 
had  been  famiiiac  at  Thessaionica — that  of  southern  Macedonia, 
and  this  is  on  the  whole  the  most  satisfactory  view. 
.\t  any  rale  the  phonetic  Aanework  of  the  langiuge  is  ^i^r"**"- 
more  near  to  ceruin  Bnlfsriaa  dialects  than  lo  any 
other,  but  the  vocabulary  aeena  to  have  been  modified  in  Moravia 
fay  tile  inehirim  of  cerMin  Gennaa  and  Latin  words,  eapedaQy 
those  touching  things  of  the  Church.  These  would  appear  to  have 
been  ainady  famiUar  to  the  Monvkas  thraiigh  the  work  of  the 
German  mfasionarics.  Some  of  them  were  iiqiaieded  when  O.S. 
became  the  language  of  Orthodox  Slavs.  Kopitar  and  MIklosich 
maintained  that  O.S.  was  Old  Slovene  as  spoken  by  the  subjects 
of  Kocel,  but  in  their  decision  much  was  due  to  racial  jwitriotism. 
Something  indeed  w.as  done  to  adapt  the  langua^'e  of  ihe  Trans- 
lations to  the  native  Moravian;  we  have  the  Kiev  fragments, 
prayers  after  the  Roman  use  in  which  occur  Moravisms,  notably 
c  iuid  s  where  O.S.  has  SI  ard  td,  and  fragments  at  Prague  with 
Kastera  ritual  but  Cech  peculiarities.  Further,  the  Frcisingen 
f  ragntents,  though  their  knguage  is  in  the  main  Old  Stovcne  and 
their  alphabet  Latin,  have  some  wwrnfiiiw  with  the  teits  of  an 
O.S.  Euchologium  from  SinaL 

>1/^eM:r.---Siavoa{c  languages  ate  written  hi  three  alphabets 
acroiding  to  religious  dependence;  Latin  adapted  to  express 
Slavonic  sounds  either  by  diacritical  marks  or  else  by  conven- 
tional  coml)inal;ons  of  k-tters  among  those  who  had  T.atin 
.serv  ices;  so-i  :il!ed  Cyrillic,  w  hich  is  the  (ireek  Liturgical  Uncial  of 
the  <jlh  century  t  iirir'i<Ml  with  special  signs  for  Slavonic  letters — 
this  is  usfil  b\'  all  Orthodox  Slavs;  and  Claguliiic.  in  the  "  spec- 
tacled "  form  01  which  certain  very  early  O  S.  documents  were 
written,  and  which  in  another,  the  "  square,"  form  has  survived 
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as  a  liturKical  script  in  Dalmatia,  where  the  Roman  Church 
Slill  allows  the  Slavonic  liturRV  in  the  diorcscs  of  S  cKlia.  Spalalo, 
Zara  and  Scbenico,  and  in  Montenegro;  the  Ooais  now  employ 
Latin  letters  for  civil  purpoy.s. 

The  annexed  table  gives  these  alphabets — the  Glagolitic  in  both 
forms  with  nurncritu-il  values  (columns  1-3);  the  Cyrillic  in  its 
fullest  development  (.j,  5),  with  the  modern  version  of  it  made  for 
Russian  (6)  by  I'eter  the  Great's  orders;  fiulgarun  uses  more 
orleisaUUieRiusiuiletteobuttlieRveaedcaiidtlielast  two. 
iridh  Imiiiiig  aiiiK  old  CyriUk  kttm,  but  its  onhography 
b  in  such  a  oonfuaed  sute  that  it  Is  difltoult  to  say  which 
lettm  may  be  regarded  as  obsolete;  Senrtan  ( 7)  was  reformed  by 
BLsndiif  (Karajich  (q.v.))  on  the  moiiel  of  Kusiian.  with  special 
letters  and  ligatures  added  and  with  uniHccs.i.^ry  sigtis  omitted. 
The  old  ways  of  writing  Slavonic  with  Latin  letters  were  so  con 
fused  and  variable  that  none  of  them  arc  Riven.  The  Cechs  lirst 
attained  to  a  satisfactory  system,  usinj;  diacritical  niark.s  in- 
vented by  Hus;  their  alphabet  has  served  more  or  less  as  a 
model  for  all  the  other  Slavonic  languages  which  use  Lntiii 
letters,  and  for  that  used  in  scientific  grammars,  not  onl>  of 
Slavonic  but  of  Oriental  languages.  Coliunn  8  gives  the  s>  stem 
as  applied  to  Croat,  and  corrcqMnding  exaaly  to  Kaiwliii's 
nfanned  Cyrillic.  Column  9  gives  the  Cech  al^^bet  with  the 
eneptioD  ol  the  long  vowels,  which  axe  nuoked  by  as  accent;  in 
brackets  are  added  further  signs  used  in  other  Slavonic  languages, 
Cf.  Slovene  and  Sorb,  or  in  strict  transliterations  of  Cyrillic. 
Polish  (10)  still  offers  a  compromise  between  the  old  arbitrary 
combinations  of  letters  and  the  Cech  principle  of  diat  ril  it  al  marks. 
The  last  column  shows  a  couveiiienl  system  ui  iraiisliterating 
Cyrillic  into  I-atin  letters  for  the  use  of  KriRlisii  readers  without 
the  U.SC  of  tliacriticjj  marks;  it  is  used  in  most  of  the  non- 
linguistic  articles  in  the  Etuytlopaedia  Bril.mnica  which  deal 
with  Slavs.  With  regard  to  Glagohiic  (ilerivcd  from  (Jliigol,  a 
word)  and  Cyrillic,  it  is  clear  that  they  are  closely  connected. 
The  language  of  the  earliest  Glagolitic  MSS.  is  earlier  than  that 
of  the  Cyrillic,  though  the  earliest  dated  Slavonic  writing  surviv- 
ing is  a  Cynllic  inscription  of  Tsar  Samuel  ol  Bulgaria  (aj>.  993). 
OatfaewboleOlafOiBticisiikcly  to  be  the  earlier,  if  only  that  no 
one  would  have  auide  it  wbo  knew  the  simpler  Cyrillic  It 
certainly  bean  tte  inpKaa  of  a  definite  mbid,  whidi  thought 
oat  very  eiactly  the  phonetics  of  the  dialect  it  was  to  express 
but  made  its  letters  too  uniformly  complicated  by  a  love  for  little 
circles.  A  sufTicii  ntly  l;ir>;<'  nvmilpcr  of  the  letters  can  be  traced 
back  to  Greek  minuscules  l<i  make  it  probable  that  all  of  them 
derive  thence,  though  ajjreement  has  not  yet  been  reached  as 
to  the  particular  coniljiuations  which  were  modilied  to  make 
each  letter.  Of  course  the  modern  Greek  phonctii"  values  .ilone 
form  the  basis.  The  numerical  values  were  set  out  according  to 
the  order  of  the  letters.  Some  subsequent  improvement,  especi- 
ally in  the  pre-iolized  vowels,  can  be  traced  in  later  documents. 
The  presumption  is  that  this  is  the  alphabet  invented  by  Cyril 
for  the  Slavft  who  fomoriy  used  Greek  and  lAtin  letters  without 
lyiteni* 

When  bUDOriht  at  bfMqj^  back  to  Bulgaiia  by  Clement  and 
tlw  other  papib  of  Methodius.  Glagolitic  to^  root  in  the 
west,  but  In  the  cast  some  one,  probably  at  the  court  of  Simeon, 
where  everything  Greek  was  in  favour,  had  the  idea  of  taking 

the  arrangement  of  the  ith^'  ilit  W  ;ilphri:ict ,  but  making  the  sit,'ns 
like  those  of  the  Uncial  (ireiK  tiicn  111  iis<~  fi)r  liturgical  books, 
using  ac-ual  (ircek  letters  as  far  as  they  woulvl  serve,  and  for 
SjMcitually  Slaviinic  sourjds  the  (jlagolitic  sigtis  .simplilied  and 
m.ide  to  match  the  rest.  Where  this  was  imi>i->s=;ble  iti  the  CiiSe 
of  the  complicated  signs  for  the  vowels,  he  seems  to  have  made 
variations  on  the  letters  A  and  B.  With  the  uncials  he  took  the 
Greek  numerical  values,  though  his  alphabet  kept  the  Glagolitic 
Older.  Probably  the  Glagolitic  letters  for  i  and  &  have  exchanged 
ptacM,  and  the  value  tee  bdooged  to  i,  aa  the  order  in  Cyrillic 
iaiii,M,M,l|i.  Wbo  invented  Cyrillic  we  know  not;  Clemeni 
has  been  said  to  have  made  tetters  clearer,  but  only  in  a 
leooodary  source  and  he  seems  to  have  been  particularly 
devoted  to  the  tradition  of  Methodius,  and  he  waa  biifaop 
ol Ochrida,  just  where  GlaguUtic  survived  longest. 
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Mention  most  be  made  of  Bruckner's  theory  that  Cyril  invented 

Cyrillic  first ,  I'Ui  degraded  it  itr.o  tda>;ijl:uc  to  luile  its  t'.reek 
origin  irom  the  Latin  clcrg>',  the  whole  object  ot  I11&  ti;i:iaiou 
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being  hostility  to  Rome,  whereas  in  Orthodox  countries  this 
caution  was  soon  seen  to  be  unnecessary.  The  Glagolitic 
alphabets  in  the  table  arc  copied  from  Codes  Marianus  (rttb 
century)  and  the  Reims  gofipel,  an  O.S.  MS.  of  the  14th  century, 
OB  which  the  kings  of  Fnuwe  took  their  anoaattaa  oath. 

Attothenwdiiionile  wUch  thew  vinooi  KriptoflipMnd, 
ewauyaoticeintheTOcaliiaiK  teadency  to  braden  the  ihoct 
vDwdi  and  to  narrow  tbe  long  ones,  a  pracen  which  haa  left 
results  even  where  distinctions  of  quantity  no  lonfer  exist; 
further,  the  many  changes  which  can  be  followed  in  historic  time 
and  are  due  to  the  destruction  of  the  old  rule  of  open  syl'.aliles 
by  the  disappearance  of  the  half  vcwels  f  and  «,  or  to  ihrir 
developing  into  full  vijavlI;:  w in  rr  visible  for  pronunriation 

(No.  I.  inf.).  But  the  ruling  pnnriplc  whirh  has  dctcrniinctl  the 
phystognomy  of  Slavonir  sjH'cch  is  the  degree  in  which  consoaants 
have  been  a^cctcd  by  the  following  vowcL  Where  this  has  been 
broad  a,  o,  u,  y,  g,  6,  this  has  resulted  only  in  an  occasional 
leWnliia*^**^  moat  noticeable  in  the  case  of  /;  where  it  has  been 
mmm,i,e,i,  (once<aor  <),  f,  i,  and  j,  the  result  haa  been  palatal- 
icBtkm  or  "softening ''in  various  degrees,  nagingfiiain  a  slight 
dange  In  the  poeition  ol  tin  tongue  pnodudng  a  fabt  /  sound 
in  or  just  after  the  consonant— ezpiessed  in  column  q  by  thesign', 
and  In  Cyrillic  by  the  pre-iotizing  of  the  following  vo wel-'-to  the 
di  vilopmcnt  out  ol  straightforward  mutes  and  sibilants  of  the 
sibiLini!!,  palato-sibilanli  and  affricates  z,  s,  f,  i,  f,  dz,  c,  dS,  I, 
ic,  &c.  (s<jc  No.  y  and  V.  inf.). 

Slovmic  Lntfti'i'ffs. — The  Slavonic  lanp'.j.igc;?  belong  to  the 
Indo-European  1,1. Iv)  family.  Within  that  family  ihcy  arc  ver>' 
closely  connected  with  the  lialtic  group,  Old  Pru^isian,  Lithuanian 
(Lithu.)  and  Lettish,  and  we  must  regard  the  linguistic  ancestors 
of  both  groups  as  having  formed  one  for  some  time  after 
they  had  become  separated  from  their  ncigbboon.  Uthcoriginal 
hone  <rf  the  I.E.  family  is  to  be  set  in  Europe,  «e  tnay  take  the 
Idto-Sars  to  have  represented  the  north-eastem  extension  of  it. 
The  Balto-Siavs  have  much  In  with  the  northerly  or 

German  group,  and  lAth  the  easterly  or  Aryan  group,  their  next 
ndghbours  on  each  side.  The  Aryans  likewise  split  into  two 
dixnsions,  Iranian  and  Indian,  whereof  tbe  former,  in  the  Sar- 
niiuians,  remained  in  contact  with  the  Slavs  until  after  the 
Christian  era,  and  gave  them  some  loan  words,  c.i;.  Bok6 — Pers. 
Baga  (god);  Ru.'i-';ian,.S'!j?iatij.-  Median,  (^piiia  (dog).  The  south- 
eastern or  Thracian  group  1  .\rmcnian)  and  Ix'yond  it  thr  Illyrian 
(.Albanian)  made  up  the  four  groups  which  have  sihil.inls  for 
I.E.  non-velar  gutturals  (see  inj.  No.  9),  and  in  this  stand  apart 
from  most  European  groups,  bat  in  othec  mpects  the  Balfeo- 
Slavs  were  quite  European. 

The  Baltic  group  and  the  Slavs  were  separated  by  the  marshes 
of  White  RiBsia,  and  nfur  their  earfy  oaeness  did  not  have 
much  coininttaicatlon  until  the  SUvsbcgiui  to  spraad.  Since  then 
the  Baltic  hmgangw  have  borrowed  noy  Slavonic  words. 
After  the  Aryans  had  moved  eastwards  Slavonic  9t»  kit  In 
contact  with  Thracian,  but  we  know  so  Uttle  about  it  that  we 
cannot  measure  their  mutual  influence.  On  the  other  side  the 
Germans,  higinning  as  the  next  group  to  the  Halto  Slavs,  and 
having  thereby  mur  li  in  Common  with  them  (so  much  so  that 
Sdllcichcr  wat:l  t '  \  I"  ir  alee  a  Gcrmano-Slavo-nallic  group),  have 
never  ceaM.-ii  to  iiilluence  them,  have  given  them  loan  words  at 
every  stage  and  have  received  a  few  in  return. 

After  the  Baltic  group  had  separated  from  the  Slavonic,  we 
must  imagine  a  long  period  when  Slavonic  (SI.)  was  a  bundle  of 
diilects,sho«incsomeof  the  peculiarities  of  the  future  languages, 
Init  on  the  viieleso  much  afike  that  we  may  say  that  auch  and 
ndi  ionni  were  commoa  to  them  aO.  This  stage  may  be 
catted  Pnito-Siavoiiic.  Except  for  tbe  lew  cases  when  Old 
Church  Slavonic  (O.S.)  has  either  definitdy  Sotttb  Slavonic 
characteristics  or  peculiar  characteristics  of  Its  own,  as  written 
down  by  Cyril  it  represcnt.s  with  wonderful  c<im])lelencss  Proto- 
Slavonic  at  the  moment  of  its  falling  apart,  ant!  words  cited 
below  may  he  taken  to  be  O.S.  unless  otherwise  de>iciiau-d. 
Some  of  the  main  characteristics  of  the  Slavonic  langu.tges  .as 
a  whole  in  relation  to  I.E.  are  indicated  below;  restrictions 
and  secondaiy  factors  are  necessarily  omitted.  As  a  rule  O.S. 


represents  the  Slavonic  Langtuges  fairly  well,  while  Latin  or 
Greek  equivalents  are  given  as  the  most  **'»'l'Br  ^^—f*—  of 
I.E.    Hypothetical  forms  are  starred. 

I.  I.E.  i  becomes  (>)  t,  gosti:  koitU  (aCC.  pL);  IX  f 
sUeni:  Mdsu;  LR.J>j,jmi»iJii$  (bmth). 

a.  LB.  I  beomei  1^  thtf.  itumi  LB.  *>  «  *«rf :  fin. 

3.  LE.M  and  d  aie  alike  0  in  SL,  aroH:  «ran;i9mt:  sefe; 
LE.  i  in  end  qrUaUes,  >6;  road:  ixotf  I-E.  d  and  t  are  alike 
a,  bratrH:  fraier;  diva:  duo. 

4.  LE.  a  becomes  y,  ty:  tu;  I.E.  Oil,  snucha:  nurus, 
Sanskr.  siiuSd  :  l.K.  u>r,  veho. 

5.  l.K.  r  and  /  both  long  and  short  siurvivcd  as  vowels, 
written  vUku,  SanskiL  titts,  "  wolf coosooaotal  r  and  f  aiif> 

vivcd  unchanged. 

6.  I.E.  tp  aid  n  both  long  and  short  :  the  former  gave  f  or  i; 
sUo:  centum;  the  latter  ;  or  ^  dcs^l:  decern.  Consonantal 
m  and  it  nmstly  survived  before  a  vowel,  after  it  they  coalesced 
with  it  to  make  the  nasal  voweb  q  and  f ;  p^i:  pontis;  PfUk 

7.  I.E.  Aqiiiatea  are  npicaented  by  oorreqionding  aooaats^ 
berif.  fen;  medi  ("honey."  "mead"):  iMv;  mfjfa:  6iJx>^ 

8.  LE.  t  often  becomes  ch;  vetUcka-.  velus;  not  always,  jjmA: 
Lhhtt.  sAniu,  "  son      otherwise  ch  generally  renders  GotMc  k 

in  loan  words;  chlfM:  Uaibs,  "loaf";  chyzH:  hus,  "house." 

9.  I.E.  velar  gutturals  k,  g,  gh  and  labio- velars,  9.  e.  become 
in  SI.  k.  kijuil:  clous;  fgUt:  anguius.  ml^la:  hiUx^V,  kiUo: 
quis,  gin'riio:  ffoif,  Sanskr.  J<S«I;  sn^gU  nix,  nivcm.  hut  the 
r'alato-gmturals  k,  g,  gh  In-come  SI.  s,  z,  z:  iii  <.-:!i  il'  i  i  r>r.  zrtnot 
granum;  simu:  hirms;  Lithu.  !,  i,  I;  deszimlis,  zirnis,  itma. 

to.  (ti)  Ouiiural.s  k,  g,  ch  (for  s)  before  c,  I  (for  i),  i,  t,  f  and  j 
early  in  the  Proto-Sl.  period  became  I,  I,  i,  tlUe,  voc.  of  vllkii 
Xl'w;  iW(n/j:  glatuiis;  phtU-,  jrd  pi.  fr.  pluchd:  {rXcvoaf. 

(6)  Later  k,g,ck  before  i,  i  (for  oi  at  at),  and  sometimes  after 
{,  i.  f,>  e,i» 0>)»«*         loc.  cL  dm;  Ifsi,  impcxat.  of  hS9, 
"  lie  ":  Myen;  Adf,  dmhkA,  tnuu  loc.  pL  of  SmkO,  "  ipiiit 
kAH^l:  Ger.  kmitHt' "  king.** 

(c)  LE.  or  Proto-SL  tf,  9  became  I,   iil^  Lithu.  sfaM,  Lit  sw, 

sew     noir  for  *notjo,  "  knife." 

((/)  Non-gutiural  conwnants  foDowed  by  j"  (Ij,  dj.  »j:  pj,  bf, 
vj,  mj]  gave  different  rr.'^ults  (except  «/)  in  different  languages 
(m-c  below  No.  v.),  but  in  Proto-Sl.  there  w.is  alrcadya,tcndancy 
for  the  j  to  melt  into  and      change  the  consonant. 

II.  Proto-Sl.  gradually  got  rid  of  all  its  closed  syllaldes.  hcnco-* 
(a)  Final  consonants  were  dropped.    Domu:  di"nui. 

(h)  Diphthongs  became  simple  vowris  ti,*i>  I;  /  irvusi 
vldf:  oc$a;  e>  >  s;  sMfi:  cffot;  au,  en,  ou>  w;  ucho:  ouris. 

1 2.  Proto-ShvMdc  had  long,  short  and  very  short  or  half 
voweb  (those  expieaied  above  by  f  and  «).  It  bad  a  musical 
aeeent,  free  in  Its  poattioa  whb  difleient  intonatioBS  when  it  fell 
upon  long  syllables.   (For  the  fate  of  time  in  different  madem 

languages  see  below,  No.  Vlll.) 

13.  The  phenomena  of  vowel  gradation  {.Ahliuf)  .as  presented 
by  Slavonic  arc  too  complicated  to  be  put  shortly,  b 
the  main  thry  answer  to  the  LE.,  •^^  O.S.  Unti,  btft,  «#• 
borii  bl  ippoi.  <>f/xc,  tpof^o^. 

In  their  moqiholouy  Si.  languages  have  preserved  or 
developed  many  interesting  forms.  Nouns  have  three  genders, 
three  numbers  in  O.S.,  Slovene,  Serbo-Croat  and  Sorb  (other 
tongues  have  more  or  less  numerous  traces  of  the  Dual),  and, 
except  Bulgarian,  seven  cases  —Nom.,  Voc.  (not  in  Clt.  Russian 
or  Slovene),  .\cc..  Gen.,  Dat.,  Instrumental  and  Locative.  The 
AbL  has  coincided  with  the  (Jcnilivc, 

The  -0,  -a  and  -*  declcosions  have  gained  at  tbe  expense  of  the 
consonantal  stems,  and  phonetic  change  haa  caused  many  cases 
to  coincide  espcdaUy  in  tbe  -i  decL  The  oonpantive  of  the 
Adj.  is  formed  on  LB.  modds  with  §*<  ^  corresponding  to 
I-atin  r  <  s,  minfi,  gen.  MMIa,  cf.  minus,  minoris.  The  pro- 
nominal declension  is  less  well  preserved.  There  is  no  article, 
but  I  I  jj)  has  been  added  to  the  adj.  to  make  it  definite;  also  in 
Bulgarian  and  in  some  dialects  of  Russian  tii  is  postlixed  as  a 
real  ar:ir!e. 

The  SI.  verb  has  lost  most  of  the  I.E.  voices,  moods  and  tenses. 
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Tlie  passive  only  survives  in  the  pres.  ami  past  partiiipk-s;  of 
the  finite  moods  ihure  arc  bul  ihe  ind.  and  opl.  (alniosl  always 
used  as  an  imp<^ral.)  left;  its  only  old  lenses  are  the  pres.  and 
the  aor.,  to  which  il  has  adJi  vl  iiii[if.  of  its  own.  There  is  an 
ini.  (in  -ti,  being  an  old  dal.)  and  a  supine  in  -lii,  an  accusative. 
Of  active  pirtidplcs  there  arc  a  pres.  and  a  past  and  a  second 
post  part,  used  in  making  compound  tenses.  Tbero  are  a  solitary 
perfect  fovm,  otSa,  and  a  soUtaiy  hit.  part,  ^)rjf,  gen. 
b^^fHa:  ^mt¥t  ^bmntt.  Tint  vetb  Ji«t  two  ttons;  fram  the 
put.  aten  it  foniwd  the  ind.  pies,  and  hiqif the  inqMnt.  and 
the  act,  and  pass.  pres.  partidpka.  All  other  fonns  are  baaed 
qpoe  the  infinitive  stem. 
Fenooal  Endings:— 


PRIMAaV. 

Non-Thematic.  Thematic. 


Sing.  Du.  riur. 

1.   -ml  -vi  -mii 

a.  -si  -to  -/!• 

3.  -It  -k  ■(!{ 


Sing.  Du.  IMur. 

-(m)  -i"*  -mu 

■ii  -til  -tc 

-a  -te  -(n)lt 


SECOXDAKY. 

Sing.    Du.  riur. 

-i<i  -mH 
-is)     -la  -te 
-(/)    -le  -{nt) 


ist  Sing.  In  thematic  verbs  the  vowel  -\-  m  has  given  <f,  bul 
tlieie  has  been  a  tendency  to  replace  it  according  to  the  non- 
tlicnutic  analogy,  which  has  necessitated  changes  in  ist  pltir. 

znd  Sing,  -it  luut  given  -H  eveiywheie  tmt  in  O.S. 

yd  Sing.  -H  has  been  dropped  everywhere  but  in  Russian, 
when  the  literary  hnguage  has  lie  Dual  only  survrvw  in 
Serb,  Sorb,  Sloveneand  O.S.,  and  in  tlwse  the  forms  are  confused. 

ist  plur.  -mfi  has  developed  u  fuU  vjwd  where  the  ist  sing,  has 
repi.u  ci!  I  hi-  -m. 

The  secondary  cndiii^;:,  have  lost  llieir  -ill,  -I  and-;.'/  by 
phonetic  change. 

Non-lheniitiic  presents  arc,  j>  iiii!,  tifu,  sum;  daml  (rcdupl.  for 
*ij.:.t><:i),  blSufu;  jami,  fd,r,  r^iini,  Santlcr.  swfail,  "I  wil "; 
inntml  (new  form  of  cmo),  "  I  have." 

The  aorist  lias  no  augment;  it  is  sigmatic  and  non-signiatic. 
The  latter  or  2nd  aor.  (cf.  Horn,  impf.^poi',^^)  survived  only  in 
eommnant  stems  and  that  in  O.S.  and  Old  Ccch,  ^M'tircreer. 
It  wn  oommon  in  tiic  and  and  3rd  siof,  (where  the  -«-  fonns  woidd 
not  be  dnr)  p«l«<*peke-s,*fekt4''hM9am,bnam.  The  sigmatic 
MCiat  very  midy  and  <Hily  in  consonant  items  in  O.S.  keq»  its 
vM  KHtdsH.  In  stems  ending  in  i,  r  «r  s  vowd,  s  >  cA; 
Ayckit=t^Oca  and  this  ck  >i  before  f.  The  ordinary  later  form 
for  consonant  stems  inserts  a  vowel,  vedoehS.  The  aorist  has 
survived  in  S.  Siavonit:  and  in  Sorb,  an<!  is  lound  in  the  older 
Stages  of  the  other  lot:gues.  'Hie  same  languages  (except 
Slovene)  have  kepi  the  itnpi.  whicli  was  present  in  I*roto-Sl.  but 
does  not  go  back  to  l.I  ...  b<  ing  formed  on  the  an.ilogy  of  the  aor. 
With  the  aor.  has  roaU  si  i  ;l  the  op' .  biml,  '  be,"  used  with  the  ;n(i 
past  part,  to  make  a  conditional.  Mem  of  pres.  part.  act.  ends 
in  -nl-  but  the  consonant  decl.  has  become  an  -jc-  decl.,  so  we  have 
vezy  <  I.E.  *tfeghimls  =  ixut>,  gen.  vezifilii  <  'wsontja  as  against 
txoyot-  i'res.  r>art.  pass,  ends  in  -mH;  it  has  survived  moreor 
less  in  Russian,  elsewhere  is  obsolescent.  Past  part.  act.  I.  is 
formed  with  I.E.  -y-;  nom.  sing.  masc.  -y^r  {*iiin)  gave  fi, 
M^i,  having  led,  Ijisi,  having  been;  hut  In  fern,  and  obUqiie  cases 
fonned  as  from  -10-  stem  f  mnajasd,  beaoe  Rtitsian  vt^,  iyOg. 
Past  part.  act.  II.  in  4-  cf.  Lat.  IMtW fian  bibo,  used  with  an 
auxiliary  to  form  past  and  condflional.  Past  part.  pass,  in  -t- 
or ii  rtti  '  Iritus.  Zn<jnii~ktw'ii-n.  I.E.  future  having  been 
lost,  futurity  is  e.\|)ressed  by  an  auxiliary  bi/dif  (fro)  rhi'Sl^  (will), 
&c.  with  the  inf.  or  by  ihe  pri-s.  form  of  the  jH-rfec;ive  verb. 
The  passive  is  expresseii  either  by  the  use  of  the  passive 
participles  or  by  the  ret1e.xive  sf,  wliidi  csn  infer  to  the  lat  and 
jnd  persons  as  well  as  to  the  3rd. 

Syntactical  pectlliarirfes  of  the  Slavonic  languages  that  may 
be  noted  are  a  tendency  to  use  the  genitive  instead  of  the  accu- 
sative (which  has  often  coincided  in  form  with  the  nominative) 
in  the  case  of  living  beingSi  masculine -ff- Stems,  and  in  the  plur.; 
theuaa  of  the  genitive  for  the  accusative  or  even  nominative  in 
acgative  dauaes;  the  dative  absolute  and  the  dative  as  subject 
to  an  infinitive;  tlw  iaauuiueutai  Instead  of  the  nominative  as 


a  predicate,  and  in  oratio  obliqua  the  preservation  of  the  tense 
of  the  origtnai  statement  instead  cf  our  way  «f  thnnrfng  it  into 

the  past. 

In  the  use  of  ttic  verbs  the  development  of  "  aspects  "  makes 
up  for  the  few  tenses,  .\ctions  (or  states)  expressnl  by  a  verbal 
form  have  a  beginning,  a  continuance  and  an  end.  There  are, 
liowever,  some  (momentaneous)  actions  whose  beginning  and  end 
cane  tagether  and  allow  no  continuance.  All  verbs  fall  into  two 
great  divisions,  imptrfeeUatf  whjcfa  «mraa  the  continaance  of 
an  actfan,  withcat  rttiid  to  its  bagindnt  er  end,andiMi!^fa(ffifh 
wliich  express  the  points  of  beginniag  or  ending.  The  continuance 
et  an  action  may  be  tmhroken  or  may  consist  of  like  acts  which 
are  repeated.  So  impcrfectivc  verbs  are  divided  into  durotm, 
as  nesli,  "  to  be  carrying,"  and  ilirative,  as  msili,  "  to  l>e  wont 
lo  carry  ";  the  repeated  acts  of  the  iterative  can  either  l>e  each 
of  them  moniinl,incous,  r.j^.  Cech,  sifllfli.  ''  to  shrmt,"  i.e.  "be 
firing  single  shots.'  or  each  have  some  continuame,  cc.  riosili 
above,  or  we  can  even  express  the  occasional  rcpeliliou  of  groups 
of  momentaneous  actions,  e.f.  Cedi.  aMjUMi, "  to  have  the  habit 
of  going  out  shootiitg." 

Among  perfective  verba  we  have  (i)  mome»4a>te(ms,  expressing 
action  which  has  no  continuance,  krUntgti,  "  to  give  a  cry," 
tlsti,  "  to  take  a  seat ";  (2)  fimlite,  expruaing  not  the  continu- 
ance of  the  action,  though  that  then  lias  been,  but  its  end  nr 
completion,  napUmdi,  "  to  fill  to  the  brim ";  (3)  AtgniRfM, 
expressing  the  aonrntcfbe^lniifnt  an  actioi^siifsiWMt^teiisH 
in  love  with." 

As  perfective  verbs  do  not  exprem  continuance,  an  idea 
implied  in  the  present,  they  cannot  require  a  present  form,  so 
this  is  u.scd  for  perfective  futures;  e.g.  Sfd<f  (pres.  form  from 
jierfectivc  si'sli)  =  "  I  shall  lake  a  seat,"  as  opiwsed  loimperfective 
bijdif  sidili,  "  1  shall  be  si:ting."  11  a  preposition  is  compounded 
with  a  duralivo  verb  .^s  <ff.t/i,  to  carry  "  (in  general),  "  to  be 
carrying,"  il  makes  il  perfective,  as  iznesti,  "  to  carry  out  " 
(one  single  action  brought  to  a  conclusion),  so  Eng.  sit  "  is 
iinially  bnperfective, "  sit  down  "  perfective.  If  an  iterative  itas 
aprcposiiion  it  is  mostly  used  .is  a  durativc;  isnofiti  Can 
mean  "habitually  to  carrj-  out"  but  more  often="tO  be 
caiiying  out,"  that  ts,  it  supplies  the  imperfective  fonn  to 
isMcifj.  The  devekpmeat  of  this  system  has  enabled  some 
Slavonic  languages,  §4.  Ruasisn,  to  do  with  only  two  tenses, 
pres.  and  past,  to  cadi  verb  monphohigically  considered,  per> 
fective  and  imperfective  verbs  supplementing  each  other;  e.g. 
if  we  take  a  Greek  verb,  the  pres.  (ind.  and  infin.)  and  imperf. 
correspond  to  the  present,  inf.  and  past  of  a  Ru.ssian  im[)erfettivc 
verb;  the  .lor.  indie.  an<l  inf.  arc  represented  by  the  perfective 
past  and  inlin.,  which  has  als<j  to  do  duty  lor  the  (.Ireek  perfect 
and  plup.;  the  future  and  the  fiiUtro  perfect  in  Greek  do  not 
expri-s.s  the  s.inie  ilistiiirtions  as  the  imperfective  future  and 
perfective  future  (in  form  a  present)  in  SI.,  the  Greek  giving 
chronological  order  of  aLiion,  bul  not  giving  the  distinction  of 
aspect,  though  the  future  perfect  is  naturally  perfective. 

The  prejMtsi lions  arc  very  much  Dke  thOM  fn  Other  I.B.  hOf 
guagcs  both  in  actual  forms  and  in  use. 

The  formation  of  the  sentence  is  not  naturally  complicated; 
InitSL  has  in  timca  past  been  largely  influeoocd  by  Greek,  Latin 
and  Gennan  with  their  hivolved  periods;  latter^  thm  htt  beta 
a  tendency  to  follow  tlie  simpler  models  «f  Fiendi  and  Buliah. 

Such  being  the  Slavonic  languages  as  a  whole  and  regarded  in 
their  relationship  lo  I.E.,  they  may  now  be  considered  in  their 
relationship  to  each  other,  and  some  of  the  principal  characlcr- 
istiis  enumerated  upon  which  their  internal  classilicalion  has 
been  fountle<l.  More  or  less  complete  accounts  of  each  language 
will  be  found  under  its  name. 

Di^limlivc  Points  0/  Dijerenl  SI.  Languiigrs.^  -I.  (iJ,  {).  The 
fate  of  the  Proto-Sl,  half  vowels  ii,  i,  still  preserved  in  O.S..  e.g. 
s6nit,  "  sleep,"  dlni,  "  day,"  is  various;  as  a  rule  they  disappear, 
it  entirely  (though  when  final  Still  written  in  R.),  f  leaves  a  trace 
by  softening  the  preceding  consonant.    But  if  needed  to  eke  out 

»  Bulg. -Uulg-irian;  C. -Cech;  Kal-Kasubc;  Lit.  R.- Little 
Ruasisa;  P. -Polish:  R.-Rusrisa.  sLe.  Oiest  RusMuii  Ssr;« 
Servian;  Wh.  R.  -White  f  ' 
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is  Sorb,  Slovak,  lit.  R.  and  notdy  tn  Gt.  R., 
»,  f  devdop  into  full  vmrdi  «,  r— R.  sonU,  gen.  mm;  4VmI^  (en. 
di^o.  In  PoKsli  ond  Cech  botb  >  c,  but  in  P.  I  aoftens  the 
pieoMlinf  oons.,  in  C  it  usually  docs  not— P.  jot,  dzie*;  C. 
jM,  dm;  in  Slovene  and  Ser.  they  are  not  distinguished. 
Slovene  6,  a  or  e,  tan,  nr  Srr.  ,i,  <f<j«,  gen.  rfu-H.i, 
Ser.  keeping  the  middle  vowil  whitih  is  elsewhere  drop(x.il. 
Bulgarian  varies  diulectirally. 

II.  (v.)  y  only  remains  in  CU.  Russian,  Poli&h  and  Sorb 
though  Mill  wriUfii  in  il  lias  elsewhere  become  I,  but  in 
Polish  it  becx)mes  »'  after  k  and  g,  in  Sorb  and  R.  after  k,  g,  ch — 
O.S.  kysntfJi,  "  go  sour,"  gybntfti,  "  peri.sh,"  chylrS,  "  CUBning  "; 
P.  kianiff,  niin^t,  chyltr;  R.  kisnult,  gilmuH,  ckit'erA. 

III.  (r,  Lj  'llie  treatment  of  the  liquids  varies  greatly. 

(a)  f  i»  always  a  lingual  tiill,  never  alveolar.  In  S.  Slav,  it  is 
oabraoftaied  bcfoKiand  t-OA.atija, "  dawa."  In  N.W.  and 
E.  Slav,  rbecrawr'befafe  I  and/.  Rimlaa  and  Slovak 

havo  itmabwd  at  this  ftage,  Polish,  Kal  haw  nado  f  into 
I  (is)  hi  whk]i  r  and  t  an  ran  Into  one.  (See  TsUe  I.)  But 


C.  tfdM,  irA,  itt,  thttt  P.  M««^  Idvf,  wBI,  jMm;  R.  /«dSe», 
torgA,  asIM,  stltue. 
{e)  Prato^L  rA,  fi;  /«.  fr  had  in  S.  Sfaiv.  and  partly  in  C.  the 

same  fate  as  f,  in  Polish  and  R.  the  vowel  comes  after  the 
liquid.  O.S.  brM,  "brow,"  krfstH,  "cross,"  plan.  -  tli.-sh," siba, 
"  Uiir";  Ser.  brv,  krst,  pat,  sustt;  Slovene,  6rv,  krst,  polt,  solsa; 
C.  bn;  but  pUl';  P.  brew,  krzesl.  pht.  is,lz,i:  R.  brmi,  kr'csl&, 
ploK.  si'rzti. 

if)  Proto-Sl.  -or-,  -ol-,  -tr-,  -el-  before  ;i  <ons<)nant. 

li.)  Type  i.r/.  oil  (crl,  (II  are  iK't  ccr'ain:  IjcKiiining  a  word. — 
The  liquid  mosily  conies  lirst,  sometimes  the  same  vowel  persists 
in  all  languages, f.^.  Proto-Sl.  *orrf/o  (Lithu.  drktai,(jr(Urum),0,S,, 
Bulg.,  Ser.,  Slovene,  R.  rah,  C.  Pobih.  I'..  nuHo.  But  Proto-Sl. 
*eldii  (Lithu.  eldija),  OS.  alMiji,  Lidiji,  "boat,"  Ser.,  Slovene, 
ladja,  R.  lodija,  C.  lodf,  Poiab,  lUd'a  and  *onm  (Pruss.  arwis), 
O.S.  rovAii,  "even,"  Ser.  rdta»,  Bulg.  Slovene, rifwn, R. rovVnA, 
C  rnm^iP.  rimty  show  Russian  agreeing  with  if .  W.  Slav  against 
S.SIav.  The  diffemioe  prabably  depends  on  intoaathn. 

(ii.)  Type  ft*      f"^)  *^  *tth  a  Gomonant  before  as  wdi: 


Table  I. 


I 

i 

f 

< 

f. 

j 

O.S.    .    .  . 
Russian    .  . 

Polish  .    .  . 

seM,  "  beast  " 
aviers 

\friii,  "  believe  " 

I'fr'iit 

wtcrzyi 

rrment,  "  strap  " 

r'cm'tnt 

rzemieA 

irfs<f  tr^siii,  "  trcmo  " 
Ir'asu  Ir'as'oU 
IrzifSf  Irzesicsz 

rika, "  river  " 

tf'ika 

rttka 

:orjii,  "dawn  " 

zor' a 

zorui 

1*.  f  for  orig.  9  does  not  xrften — P.  r^ka:  O.S.  r<jfc«i,  "  hand." 

In  Sorb  such  a  change  only  happened  uiier  k,  p,  I,  in  which  case 
High  S.  has  i  (written  f),  Low  S.  t,  but  in  Low  S.,  r  after  k,p,t 
becomes  i  even  before  hard  vowds:  Pnto^  H, "  thne,"  I£gh 
S.m,  Low  SMiftou^SL  kr^,  '^edge,"  H^jh  S,k^LmS.ki^. 

(b)  t  oocun  in  three  varieties,  I,  /,  bnt  cndl  language  has 
genoaUy  either  middle  /  alone  or  else  1  snd  T.  Lit.  R.  and  Bulg. 
have  all  three.  /  has  been  arrived  at  in  C.  and  Slovene  by  the 
!oRs  1(1  ihi'  i.li.^tiiiclioris,  pcrh.ijis  under  (icrman  influence;  Ser. 
has  /  and  1' .  Unal  /><';  IjuI  /  occurs  in  dialccis  of  all  lan- 
guages and  was  no  doubt  in  ( >  s  l'n>to-SI.  and  even  Balto-Slav. 
It  has  a  velar  and  a  labial  elcnieni  and  in  most  languages  lends 
to  appear  as  o.  u,  i  i  r  w, 
though  this  is  only  written  in 
Ser.  and  Lit.  R.  O.S.  dalfi, 
•  gave,"  R.  daia.  Lit.  R.  dav. 
Wh.  R.  dav,  daw,  P.  dal 
(dialect  da^),  C.  dat,  Ser.  dao. 
f  is  very  soft,  like  Fr.  fi/te. 

<£)  N.W.Slav.  kMpa4f-dl- 
whereas  S.  9«v.  (enept  some 
cases  of  Slovene  faH^  ^Ma, 
&c.)  and  R.  drop  the  (  and 

d—Cfiadl,  fell  "  fiullo,  "  jralrum."  plfll,  "  plaited  "  ;  O.S.  and 
R.  pala,  raio,  pltiA,  but  R.  drops  /  of  masc.  sing,  past  part.  II. 
after  other  consonants.  O.S.  iWifA,  C.  imd,  R. 

"  carric<l." 

ui)  I'rolo-Sl.  r,  i  or  p<Tliaps  ftr,  Ir.  ;<'.  gave  S.  Slav..  L.  anil 
Slovak  f,  i  written  iu  O.S.  rfi,  rl,  id,  H  indifferently,  though  soft 

Table 


the  various  treatments  of  this  combination  are  among  the  chief 
criteria  for  classification,  esp.  the  Russian  speciality  called  full 
vocalism  {pthu^iatk)  l«rol,  tiAot,  lent,  tdtt  (or  tetet,  tdot)  which 
is  probably  aichaic,  is  one  of  the  chief  reasons  ior  initting 
Russian  hi  a  separate  division;  Ptoliib  and  Socb  con*  nearat 
to  it,  with  kol,  Uot,  tm,  tUt,  but  the  N.W.  division  is  not  uniform 
a«  KaSube  and  the  extinct  Polab  have  the  interesting  forms  lert, 
A'Jf, /ri/, //jf,  which  arc  partly  archaic,  partly  a  transition  to  the 
mo.sl  novel  forms  of  ■, he  sou'. hi-rn  group  lo  which  Cech  and 
Slovak  in  this  parlieulur  accede,  Iral,  Hat,  Irit,  Uit,  but  after  4 

and  i  Cech  lias  //.i/  lor  Hit.  Deviations  due  M  Intonation  Imvn 
not  been  set  forth,    (See  Table  II.) 

Table  II. 


Proto^l.  Stem. 

R. 

P. 

PoIab,  RbS. 

C. 

S.  SI.  f,g.  O.S. 

*tord- "  kertut,"  "  town  " 
•moM-"  hammer"   .  . 
•irrg-Oer.-iert.'' "shore" 
•mttk^'^um"^  .   .  . 

*istt- "  groove  "  .' 

goredi 
maUM 
Vt/egt 

i*lM  ] 

trSd 
mM 
bneg 
«Mo 
r  JUMuik 

m 

gord 
mlat 
brig 

hrad 
mlai 
bfek 
mUke 

ttab 

grada 
miati 
brigk 

am 

W .  The  Proto  Siavcuil*  natsiils  <f  and  o  could  be  cither  long  or 
.short.  This  di.slribution  i.s  fairly  kept  in  langunge.s  which  h.ive 
cjuantity  and  governs  ihe  rcsulls  in  I'oli.-ih  in  which  the  nasal 
soun<l  is  preserve<l.  The  ex4impks  below  show  the  main  rcprc- 
s<'itiative2..  I'races  oi  nasal  pronunciation  Burvive  in  Bulgarian, 
Slovene  and  Kasube.   (See  Table  IIL) 

in. 


as. 

Bulg.  titu. 

Ser. 
«;«■ 

Slovene. 

*.  0;  e,  i. 

c. 

M,  ou;  e,  i. 

Sorb,  High,  Low. 

R. 

P. 

Kaiobe.' 
#;<,!. 

ht»M^  "pain" 

"ten  " 
"five" 

m^ka 
desfU 
Hit 

mtUta 
mUnka 
dtseli 
pelt 

mbka 
mAka 

destt 
pet 

mSkAt  MMvAa, 

deiH 
pfl 

MMkO 

Mvuka 

desfl 
pfl 

tmtln  ' 

dtestil,  itisei 
pjU,  pft 

nmka 

d'fS'itll 
p'.ill 

mfka 
m^ka 

dtiesifC 
pia(>pi^t 

difsii: 

pk  or  pSinf 

;ind  hard  may  once  have  been  distinguished.  Of  this  group 
-Slovi-iu-  and  Ser.  l.iler  ;dUuved  the  [  lo  become  ul,  ou  or  u.  Soj\>, 
i'olish  and  k.  developed  various  vowels,  partly  according  to  ihc 
original  tjuality,  partly  afcording  to  other  iniluenrrs,  e.g.  O.S. 
srtdkt,  "heart,"  tragi,  "  market,"  vlika, "  wolf,"  slunlu;,  "sot  "; 
Ser.         kg,  sni,  shik*;. Slovene  trdOf  trg,  totki.tdntet 


In  KaSubc  <f  remains;  f  bcinmcs  nasalizcv!  i  or  i  and  this  may 
ki>e  the  nasal  or  restore  i;  as  a  lull  n  or  m;  it  has  alx)  nasalized 
all  the  other  vowel>  and  has  llie  power  o!  using  na.s.ils  in  loan- 
words, e.g.  lt'ikim<ii.  as  di'i  t)  S.  e.g.kolfda,  k<iUiui<tf.  sadii^sund. 
Polab  has  ^  and  /«w£a,  O.S.  rtfka,  ''hand,"  mmgsie^m^, 
"  contit,"  but  iWMle-jiiNt, "  hii^y." 


2$6 


SLAVS 


V.  Softening  (Faktnliiation,  &c.)— Nothing  liai'io  mucli 
aSected  9iva^  ipoecli  as  the  effect  oll^  i,  e,  ^  f  udi  on  pre- 
ceding ooneooeats,  end  the  vuietkmi  pnioeei  an  euong  the 
chief  points  of  difference  hetWMB  the  languages. 

(a)  The  gutturals  felt  this  first  of  all,  k.  g,  ch,  become  (1.) 
^i,  jand  (II.)  r,  dz{z),  s,  and  these  changes  are  universal  (see  lo, 
.  <j,  6ubove)  except  that  after  the  separation  of  the  Slavs 

the  same  process  was  continued  in  the  S.  and  K.  bra  tit  lies 
even  when  a  i'  intervened,  whereas  the  N.W.  branch  retnainLrl 
iintoui  hed.  Proto-Sl.  'ktUii,  tiower,"  *g:^zda.  "star  "  ivt'tlclni'K 
magi  ;  O.S.  cvHi,  dtvisda,  {vtiisvi) ;  R.  cviiU,  s»isda  ;  but  Ccch  kvft, 
hrada  ;  P.  kwiiit,  gwi(i:dd. 

(b)  The  action  of  j  was  the  most  general,  influencing  the 
itr'll'ftfT  in  all  langnaffce  and  in  smne  the  labials  as  well,  whereas 

the  nanow  vowels  act  om  the  dentals  uiUv  and  that 


inaU 


The  results  of  Proto-Sl.  Ij,  dj  in 
0&  and  Bulg.  ase  the  nuat  surprising,  giving  Jf',  irf',  by  way  of  it 
and  idi  (aa  i>  ahcwn  by  their  agredng  with  the  lesidts  of  Proto-SL 


VU 
aa  • 


Common  Slav    and  ju  beginning  a  word  appear  is  R. 
«i  0.S,  j«4m»t  "  floe,"  jmka,  "  broth  R. 


Vm.  Proto-SL,  as  we  have  seen,  had  loiig^sbort  and  vary  short 
or  half  vowds  and  a  musical  accent  with  differing  intonatiaoB. 

O.S.  was  probably  similar,  but  we  have  no  sufl'icient  „tamt 
materials  for  determining  its  quantities  or  accents  as  ^^aJIny. 
s.VilLTn.Uic  writing  of  the  latter  only  ramc  in  from  the 
i4lh  teuiury.  The  fate  of  the  luilf  vowel.-,  we  liave  seen  (1,). 
'I  rnLus  uf  former  loiij;  vowels  .ire  very  tku.-l)  lo  be  seen  in  Sorb, 
I'olish  ami  Lit.  R.,  and  less  clearly  in  Bulg.  and  Gt.  R.,  all  of 
which  have  lost  distinctions  of  quantity;  Slovene  can  have  long 
vowels  only  under  the  accent.  In  Ka^bc,  C,  Slovak  andScrbo- 
Cr.  there  are  also  unaccented  long  syllables.  Russian  hai  hiqit 
the  place  of  the  original  accent  best,  neat  lo  it  Bulgarian;  conse- 
quently it  seems  very  capricious,  appealing  oo  different  syllablea 
in  different  flenioos,  but  it  haa  be<»BW  meidy  caqiiiatoiy.  In 
Stovene  it  is  atill  mtnical,  but  is,  so  to  speak,  steadier.  For  the 


Pnto^v. 

O.S. 

Bulg. 

Mac. 

Serbo-Croat  and  Slovene. 

c. 

P. 

R, 

'r.t'ija,  "  candle  "  .  . 
*mcdja,"  boundary"  . 
*ptktj,  "  stove  "  .  . 
'moglj,  "  poivcr  "  . 

nuid'a 
peitt 

moill 

sviit,i 
mlda 
peUl 
moUt 

fsek'a 
me^a 

svijct^a  svfcta  nUa 
nud'a  «Ndia  mda 

pet  pa 

mot  moi 

ST 

mac 

twicca 
moe 

fcila 
m'ela 
P'tH 

moH 

t(i,sl9,t.g.  prUUt'enH,  "  deceived," iii'o, "  1  seek,"  cf.  R./KiVxA, 
Some  Mace<Ionians  have  the  Mange  molt  k'  and  g' . 
Amcog  the  Serbo-Croau  we  find  mm  giade  between  f,  d',  and 
^,W,«ti,  is,  the  Shwenea  having  /, /  (our  y),  the  Ccchs  and 
Soite  e,  t,  the  Poles  and  Pdahs  e,  A,  and  the  Biwsiana  £andl; 
the  fate  of  kij  and  gij  has  been  the  same  as  that  of  If  thiwighout. 

U)  Before  the  naiiow  sounds  i,  i,  e,  f  and  the  descendants  of  f 
there  has  resulted  a  later  softening  which  has  gone  farthest  in 
Low  Sorb,  profliiring  .<  nnd  i.  and  in  Hieh  Sorli  and 
Polish,  {  and  di,  not  so  far  in  (it.  R.  where  .''  J'  remain, 
Wh.  R.  is  intermediate  with  now  H,  <li,  now  !',  il';  in  C.  even 
f  rf'  only  come  before  I,  i  and  f.  In  S.  Slavonic  this  etlect  is 
dialectical.  C  UJo,  "  body,"  dtliili,  "  make,"  desft,  "  ten  "; 
P.  ciaio,  dsido,  dziai^f;  High  Sorb,  difso(;  Low  Sorb,  itjscS; 
Wh.  R.  Uh,  dido,  dUSat;  Gt.  R.  ^Ho,  d'ilo,  d'cs'atl. 

(J)  S,  i,  n,  before gave  f,  £,  n'  throughout  (No.  lo,  f ,  d,  above). 
Before  the  narrow  vowels  they  give  S,  i,  A  in  Sorb, 
**'*'''  Folish,  Slovak  and  Ruaaian,  but  Cecfa  has  no  i  or  font 
befoie<norahn9shefafef;S.  Shvooichaaii'bcfiBRi.  Other- 
wiwln  itsodi  Mfteniag  is  oo|y  dialaoticai,  bat  BttliMiaafcnas  A 
transition  to  Rusrian. 

(<■)  In  Polish  and  Sorb  we  have  the  labials  y,  h'  (f),t',m^ 
softening  before  j  and  the  narrow  vowels,  in  Cech  only  before  I, 
in  Slovak  nowhere.  In  S.  Slavonic  ihiy  only  soften 
f,t,ir,  Jjpforp  j  then  the  ;  apjx-ars  :i;-,  i"  (pi',  b!',  vl',  ml'), 
invariably  in  Serb,  fjener.illy  iti  Slovene,  generally  too 
in  Russian,  but  there  before  the  narrow  sounds  of  newer  for 
mation  they  can  all  be  softened  in  the  or<linary  way  ip'.  v'. 
m'),  in  Bulgarian  this  /  has  disappeared  and  wc  have  p',  b',  v',  m  . 
But  O.S.  followed  the  S.  Slav,  rule;  and  the  /  was  probably  once 
pnaent  in  N.W.  Slav.  It  remains  everywhere  in  one  or  two 
loots— O.S.  pt'ujit  (TTiM  for  spmo),  R-  ^'uju,  P.  fblif.  Otherwise 
0,5.  SMsTd,  R.  ^tmPot  P.  sieaMa,  "  ktmuu." 

On  the  wtiole  the  vaiiona  tangugea  do  not  differ  much  in 
principle  in  the  treatment  of /,  but  softening  before  1^ «,  e,  i^  f, 
acems  to  have  its  extrene  poitt  in  P.,  KaL  and  Polab,  spreading 
from  them  to  Sorb,  White  Rusafaui  and  Gt.  Russian:  Cech. 
Slovak  and  Lit.  Russian  have  it  in  a  far  less  degree,  and  in 
S.  Slavonic  it  is  very  little  developed. 

V'l.  Right  across  the  Slavonic  world  from  W.  to  K.  f  has 
.  become  h,  leaving  the  N.  and  the  .S.  un:iiucheil.  This 

change  is  foumi  in  Cech.  Slovak.  High  Imt  not  Low 
Sorh,  is  tracealile  in  Polish,  an<l  charaeteriilic  in  \S'hile.  South 
Gt.  Russian  and  Lit.  Russian,  also  in  the  Russian  pronunciation 
of  Ch.  Slavonic.  The  A  produced  is  rather  the  spirant  gh  than  'he 
tzue  a^iiate.  Low  Sorb,  R.,  O.S.,  &c,  gora,  P.  g*'a,"moun- 
tain."  (X,  Slovak,  High  Soib,Wh.  and  Lit.  R.Aera. 


intonations  Serbo-Croat  is  the  chief  guide,  but  here  the  accent 
intonation  is  spread  over  two  syllables,  in  Croatian  (&i  dialect), 
the  main  stress  is  usually  on  the  old  place,  in  Servian  {ito  dialect )  it 
has  shifted  back  one.  In  N.W.  Slavonic,  with  the  exception  of 
Saiabe;in  which  it  is  free,  the  accent  la  fixed,  in  C,  Slovak  and 
Soib  on  the  fint  qdlable  of  the  wmd,  in  Poliah  on  the  penultimate. 

On  tbe  whole  it  may  be  said  that  the  geographical  classification 
of  the  Slavs  into  N.W.,  S.  and  E.  Slavs  is  justified  linguistically, 
though  tiM)  much  stress  must  not  lie  laid  U|H)n  it  as  the  Unes  of 
division  are  rruide  less  dermite  by  the  approximation  of  the 
languages  which  eonie  next  each  other,  the  special  characteiistics 
of  each  group  are  generally  represented  in  dialects  of  the  others 
if  not  in  the  written  languages;  also  some  peculiarities  ic.j;.  VI., 
g>h)  run  right  across  all  boundaries,  and  secondary  softening 
runs  from  N.  to  S.,  becoming  less  .is  it  goes  away  from  Poland 
(V.,  c).  In  fact,  the  triple  di\'ision  might  be  purely  arbitrary  but 
for  the  fact  that  the  belt  of  Germans,  Magyars  and  Rumanians 
has  made  impaeaiUe  the  survival  of  transitional  dialccta  oon- 
nectbg  vfi  Cech  witt  Sbvcn^  Shmk  with  Servian,  Russian  with 
Bulgarian.  Sbvak,  aa  it  were,  joit  Mbto  be  a  ludvemllink; 
hi  Uie  north  Rtnaian  and  PoUdi  have  nnich  in  rewmon,  but 
lithtuutia  made  some  aoit  of  hairier  and  the  diffeKooe  «f 
religion  favoured  separate  devdopment. 

In  the  north  Polish  is  lisely  connected  with  Ka5ube,  and 
this  with  Polab,  making  ihc  ^:roup  of  L'arh  dialects  in  which  the 
nas;iLs  survived  (IV).  The  two  .Sorb  dialects  link  the  L'achs 
on  to  the  Cechs  and  Slovaks,  the  whole  making  the  N.W.  group 
wiih  ii>  preference  for  c.  z.  J  as  against  I.  5, 1  (which  were  perhaps 
unknown  to  Polab,  \'.  b).  its  b'  as  against  hi'  (V.  <■),  its  keeping 
kv'  and  gt-'  (V.  <j),  tl  and  dl  (111.  c).  iU  f  (III.  .J.  not  in  Slovak)  and 
the  fixed  accent  (VIII.  not  in  Ka.4.).  The  whole  group  (except 
Sorb)  agrees  with  R.  in  having  lost  the  aor.  and  impf.  Yet 
C.  and  Slovak  agree  with  &  Slav,  in  trot,  kU  (IIL/,  ii.)  in  survival 
off  andjail.d)andef  q«antit]r(VnL).  Agahi,  Skwne  hat 


4^  dl  (DL  c),  and  ita  accent  and  quantity  aw  not  quite 
aoutheriy,  but  iU  many  dialects  shade  across  to  Croat  and  Servian, 

and  they  must  all  t>c  classed  togethw  for  the  fate  of  tj,  dj  (V.  () 

and  <),  f  (TV  ).  The  §j)pcy  and  Macedonians,  among  their  numer- 
ous i!iale(-ts,  make  a  lirtdge  between  .Servi.m  an<l  Ilii'.frnriari. 
The  sjiecial  mark  of  the  latter  is  //.  dj>U,  td,  which  is  the  main 
philological  argument  for  m.^king  O.S.  Bulgarian.  In  general 
S.  Slav,  shows  less  soft  letters  than  N.W.  and  E.  (V.  f  and  d). 
It  -shares  with  Russian  W  <  bj  (V.  c), ;/,  dl  >  I  (III.  cl,  *r',  gf^>cv 
:x  (V.  a)  and  the  general  loss  of  ^  ;  (IV.),  and  is  closer  to  it  in  the 
fateor^',((;(V.fr).  Bulgarian,  eapecU^  hi  some  dialects,  il»  Mit 
were,  a  transition  to  Ruaaian,  tig.  in  accentuation. 

by  hadf  hgr  iU  Anx;  MM  (m. /,  iL)  sad  to 
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treatment  of  tj  and  dj  (V.  b)  anrl  thepl:^fcnf  its  accent  (VIII.) 
in  aU  of  which  it  is  rather  archaic,  wrnli-  ,'  >,),  }u>u  (\'H-)  is 
its  own  innovation.  In  its  secondary  sottcnings  Lit.  R.,  Gt.  R. 
uid  Wh.  R.  make  a  gradual  bridge  between  S.  Slav  and  Polish 
(V.  e-e).  In  common  with  Polish,  R.  further  has  the  retention  of 
y  (n.)  and  the  loss  of  the  acr.  and  irnpf . 

FfauUy,  witUn  hiiUiric  Ubm  cettain  dkkcli  have  iaiiMBGed 
othen  throai^  Btenrjr  md  politicd  jntefoaaew.  O^.  hu 
influenced  all  the  Orthodox  Slavs  and  the  Croatia  so  that  RiiMian 
is  full  of  words  with  O.S.  forms  pronounced  i  la  Rnsse  (<t>M, 
f>j<J.  SI'>!1.  Sec).  Ccch  has  almost  overshadowed  Slovak  and 
early  atlorded  literar\'  models  to  Polish.  Polish  has  overshadowed 
Ka$ube  and  much  intluoiiced  Llttli'and  White  Russian  and  Great 
Russian  in  a  less  degree.  Russian  has  in  its  turn  supplied 
modern  Bulgarian  with  a  model.  Again,  other  tongues  have 
contributed  something-,  in  common  Slavonic  there  are  already 
German  loan  wor<is,  and  others  have  followed  In  various  periods. 
opcdaUy  in  Ccch  and  Poiah,  while  the  veiy  atiuctun  <i<  Slovene 
and  Soib  haa  been  aliiscwd.  PoHdi  haa  adopted  many  Latin 
words.  Bulgarian  and  Sen^an  leceived  many  Turkish  words. 
Husilan  took  over  many  Eastern  words  in  the  Tatar  period,  and 
the  common  vocabulary  of  Western  civilization  since  the  lime 
of  Peter  the  Great,  but  on  the  whole,  though  the  Slav  easily  takes 
to  a  fresh  huigitafe,  he  baa  kept  his  own  fme  bam  gmt 
admixture. 

BiBlIOCRAPHV, — I.  Rlhniisraphy:  M.  F".  Mirkovic  and  A.  S. 
Budilavif,  EtnofrajiUskaja  Karia  Slavjansktch  Marodnosiej  (Ethno- 
graphical Map  of  SI.  Peoples)  (Sc  Petcnburg.  1H75);  Le  .VIonnicr, 
S^rachenkarte  von  OsUrreich-Unearn  (Vienna.  i8»8);  Ostrrreich- 
Vnpim  im  Wort  und  Bild  (\'ii  iin.->  and  Tesrhen).  2.  Antiquities 
ma  Early  lUstory.  P.  J.  Sijf.irik,  Slmansk^  Stardiilnosti  (Slavonic 
.Antiquitiea:  German  and  Kus.'iian  Tramilations)  (Praifuc,  1863- 
1863);  A.  Th.  HilfcnlinR.  Collected  Work*  (St  P.,  I6(>WJ;  A.  \ 
Hiirkax'y,  Skaiania  Musui'manskuk  I'isauUj  o  ^Ui jiinach  i  Rusaiih 
llnformation  of  Mii--:jlm.iti  writrrs  al'ciif  rfie  SI.  and  Kns.j  iSi  P., 
IB70);  M.  Drinov,  ZoMlenie  Balkanskago  Poluostrava  Slavjanamt 
(QDCttpatiaa  of  the  Balkan  BeniaMil*  Ijy  the  SI.)  (Moacow,  1S73): 
G.  Kick,  JSMMftmt  im  die  iUti*tk$  LUtrtttmrgeukulile  (Gras,  1886)  ; 
Th.  Braun,  Ratytkania  v  oUasti  Colo-Slavjanikitk  OtnoSmij  (Invest!- 
cations  into  the  province  of  Gotho-Slavonic  Relations)  (St  P.,  1890) ; 
J.  Maruuart.  Oslruropdiuke  und  ostasiattschr  StrrifTiitf  {Ix'ipii^. 
190 1):  L.  Nicdcric,  Lidstw  v  rfoW  prolhislorukf  (Pni^ue.  1893), 
"  .\(an  in  Prehistoric  Time,"  Ruaaian  Trans.  (St  P..  189(1).  Slotoiuke 
SlaroiUmosti  (Slavonic  Antiquities  a  Mlendid  nview  of  the  whole 

Mibjvct)  (Prague,  1903  ).    1.  FrA-Sliumk  mii  Cmparalire 

Grammars.  A.  Schleicher,  vrrglfirhfndf  Gromntatik  Mr  indo- 

ftrmanisfken  Spracken  (Weimar,  1H66);  J.  Schmidt,  Die  Ver- 
wattdtckaftrrtrkallnisie  der  I.-G.  Spracken  (Weimar,  1872);  O. 
Schrader,  Rtaiiexikon  d.  I.-C.  Allcrlumskunde  (Strassburg,  1907); 
V.  Jagif,  "  KiiiiKC  Sireiifraeen :  3.  Eine  einhcitliche  slavi.-^-he  t'r- 
sfirachc."  in  Arck.  f.  slav.  rkil.  xxii.  (1900I;  Fr.  Miklosich,  Ver- 
Hrickertde  GrammatA  der  d.  Spr.  (Vienna,  1875-1883):  T.  Florinskij, 
ukcU  fo  Slopjanskomy  _  JasyimMtniu  (Lecturm  on  Slavonic 
Linguistics.  Both  Mlkloiich  and  Floriniikii  give  short  grammars 
of  each  langua>;e'l  (Kiev,  tS()5-lS<)7) ;  \'.  Vmnlr.'il;,  \'i-r^lru  hrru!f 
sl'itinhf  Gram'n::!:h  :.t  tr.jc  1  ■  im|N,ir;it im:'  Kranim.ir)  ;<  .iHtinL^cn, 
l')i<^  1<^''>H):  V.  Mikl'xieh.  EtymitlogiuhfS  H'lirlrrhtii  h  ilrr  iliiviuhrn 
Spr  uhm  A  ienna.  1886);  R.  Th.  Brandt,  Nairrtanie  Stmjtinski'j 
Aktenioiogtt  (Outline  of  SI.  Accentuation)  (St  P.,  i&bo)  ;  b..  ilerneker, 
Sanicka  CkrestommMe  mA  GUataren  (spcctawna  of  all  SI.  tongucB) 
(Straaabufg,  190a).  The  central  organ  for  Slavonic  atudicii  is 
>irciin^  fitr  sUmsche  PhUMofie.  conducted  by  V.  Jagi*  (Berlin, 
1876  ).  4.  LAterary  Hiilory:  A.  jN.  Pypin  and  Spasowirz. 
htoria  stavjanskiek  Literatur  (2nd  e«l.,  St  P.,  1879);  W.  R.  Morfill, 
SiMvnu  Litfrature  (S.P.C'.K..  I,.  .inKin,  18S3).  5.  O.S.  Grammar, 
ift.:  F.  Miklosich,  AUdmrniuhr  Fnrtnridrhre  in  Faradi^mrn 
(Vienna,  1874};  A.  Leakien,  Ilandhu.h  dfr  aithulfarischrn  («//- 
HrektmtlaMxkem)  Spraehe  (with  Texis)  (4th  ed.,  Weimar,  J^n^). 
RueiiaB  tiana.  with  account  of  Ostromir  (Sospel  by  Scrpkin  ami 
SachmatOV  (Moscow,  1800);  V.  V'ondr.'ik,  AtleirfhenfJm'isihf 
Criirnmalik  (Berlin.  I900);  F.  .Miklosich,  l^ifrn  PulitfiisSotrniiur:- 
(ir.irto  I^itinum  (Vienna,  1862-18115'!.    6.  Trxls.  /?!■<; fM  'i'i.wi 

Zoiraphensr  (glap.),  cd,  Jagif  (FJerlin,  1879);  £iH>R;r/iMni  Maruinum 
(glag. ),  c<l.  (St  P..l8ii3) ;  Kiningeitum  Aisemant  (Klag.),e<I.Crn(^C 
(Komc,  1878);  Psallerium  el  Eui'miogium  Sinaitica  (gl.i}{.),  ed. 
Geitler   (.Agram,   1S82-1883);  Clagolila   Clozianus,  cd.  Vondrik 

i Prague,  1893):  "  Fragmenta  KieWana  "  (glag.),  ed.  Jagif  ,  Dmksckr. 
:  Akod.  4.  W.,  pkil.-kisi.  Kl.  xxxviiL  (Vienna,  1890):  Codtx 
Smpradieittu  (cyr,),  cd.  Mikloskh  (Vienna,  1851):  Ei^anteiium 
Sotvat  (cyr.),  ed.  S?cpkin  (St  P.,  1900) ;  Etungelium  Oilromiri 
(cvr.),  c<l.  Savvinkov  (St  P.,  1889).  J.  Alphiihel.<: :  P.  J.  Safaflk. 
Ohtr  den  Vnpnmt  und  Heimat  dies  Gtapiitmut  (Prague,  1858); 
L  Taylor,  71*  dttHabit,  «bL  H.  (Loadon,  t8«s>:  L.  GeMer,  Me 


albaruritc^n  und  sUmscken  Sekriflen  (facMmik^s)  C^'ienna,  1883); 

\'.  JiJKif,  Celyre  PaJeotrafiieskia  Stalji  (Four  P.ilucugraphical  .\rticlc») 
(St  f^^,  iH.Si);  Id.  '  7mt  Entstehun;;>K(v<hirhle  der  kirchenslavi- 
«-h(ii  Sjirnt  hi-,"  in  Drnksfhr.  d.  k.  Ak/ul.  d.  iV'iss.,  phU.-kisl.  Kl. 
xlvii.  (\ion:!.^,  l')<J2):  id.  "  Einijje  Strcitfrauen  5."  (numerical  value 
and  ri.!*-*]*  in  ^Llag.),  in  Ar(h.  f.  si.  Phtl.  x.xiii.  (li>oi);  .\.  Leskien. 
"  Zur  KlaRolitischcn  Sehrj:'t,''  ib.  xvvi.  (HJ05;:  \.  Bnn  knif, 
"  The*en  xur  Cyrillo-Mellio<li.inischen  Friwe,"  il>.  xxvii.  (ma*); 

E.  Th.  Kaiaidi,  Oterk  SUajanskoj  Kirillovskoj  Paleografii  ((  hit  line  ol 
9.  Cyrillic  Palaeography)  (Warsaw,  1901).  (E.  H.  M,) 

SLAVYANSK.  a  town  of  Russia,  in  the  Ruvernment  of  Kharkov, 
158  m.  by  rail  S.E.  of  the  town  of  Kharkov,  on  the  Torcts  river 
and  close  by  several  salt  lakes,  from  wIulU  .salt  is  e.xtracied. 
Pop.  (1807)  13,644.  There  are  soap,  candle  and  tallow-works. 
Slavyansk  carries  on  a  brisk  trade  in  salt,  cattle  and  tallow. 
The  ancient  name  of  Slavyansk  was  Tor.  The  town,  which  is 
supposed  to  occupy  the  site  of  a  former  settlement  of  the  Torks 
(Turks),  who  inhabited  the  steppes  of  the  Don*  was  fonodsd  in 
1676  by  the  Rna^ns  to  protect  the  sah  manhcs.  Having 
an  open  steppe  behind  it,  this  fort  was  often  destroyed  by  the 
Tatars.  Its  salt  trade  became  insignificant  in  the  i.Sth  century 
and  only  revived  towards  the  end  of  the  loth  century. 

SLEAFORD,  a  market  town  in  the  North  Kesleven  or  SIraford 
parliamentary  division  of  Lincolnshire,  ICnRlan  I.  m  n  fertile 
and  partly  fenny  district  on  the  river  Slea.  Pop. of  urban  district 
(1901)  S46S.  It  is  it2  m.  N.  by  W.  from  London  by  the  Grc.'jt 
Northern  railway,  being  the  junction  for  several  branch  lines  and 
for  the  Maidl'Doncaster  joint  line  of  the  (>reat  Northern  and 
Great  Eastera  companies.  Thechurcbof  StDeaiaisotteof  the 
finest  in  the  county,  exhibltlQK  transitional  Norman  worit  in  the 
base  of  the  western  tower,  which  is  crowned  by  an  Eariy 
English  spire,  which,  however,  is  mainly  a  copy  of  the  original. 
The  nave  is  of  beautiful  late  Decorated  work  with  an  f)rn3te 
suulh  ]ii)rth.  Tliere  is  a  splendid  carved  rcx>ii  scricn  of  oak. 
I  he  chatu  el  is  Perpendicular.  There  are  a  few  picturesque  old 
houses.  The  district  is  very  fertile,  and  the  trade  of  the  town 
is  luinupaliy  agricultural,  while  malting  is  als<j  carried  on. 

The  discovery  of  numerous  coins  of  the  (?on.stantinc  period, 
the  earthworks  of  the  castlo-avea,  and  its  proximity  to  the  ford 
by  wluch  Ermine  Street  crossed  the  Witham,  point  to  the  prob- 
ability of  Steaford  (Slaforde,  LaJftrH  behig  00  tae  site  of  a  Roman 
eettlonent  or  oanpt  and  that  &  Samos  occupied  the  site  before 
their  convei^n  to  Christianity  is  evident  from  the  large  crmet  rry 
discovered  here.  Domesday  Book  records  that  the  manor  had 
been  held  from  the  time  of  Edward  the  Confessor  by  the  bishops 
of  Lindsey.  whose  successors,  the  bishops  of  Lincoln,  rel.-\iiied 
it  until  it  was  surren(lere<l  to  the  ("rown  in  1,46.  It  sckjii  ,-\ttcr- 
wards  passd  ?<i  the  family  of  C'arr  and  from  them,  by  marriage, 
in  16.S.S  to  John  ffer^'ey,  afterwards  earl  of  Bri.st€>l.  The  quadri- 
lateral casile,  wi;h  iis  square  towers  and  massive  keep,  wa.s  built 
by  Alexander,  bishop  of  Lincoln,  and  became  one  of  the  chief 
episcopal  Straogholds.  King  John  rested  here  in  1216  after  his 
disastrous  passage  of  the  Wash,  and  in  1430  Bishop  Richard 
Fleming  tiled  bete.  ThecastkwaaingQadiepaironitaBniiaider 
in  I  S46t  but  was  dismantled  before  i6ee.  Sleaford  never  lieoBiae 
a  municipal  or  parliamentary  bonnigh,  and  the  goveniment  was 
manorial,  the  bishops  possessing  full  jurisdiction.  The  towns- 
folk were,  however,  largely  organized  in  the  gilds  of  Corpus 
Christi.  St  John  and  Holy  Trinity,  accounts  for  which  are  e.xtant 
from  the  year  1477.  The  origin  of  the  markets  and  fairs  is  un- 
known, but  in  ans'.i.iT  I'.i  a  writ  of  Tj  .'fri; the  reign  of 
Edward  I.,  the  bishop  declared  that  they  h.id  beet>  held  from 
time  immemorial. 

Sep  Victnrin  County  History,  Lincolnshire:  C.  W.  Thomas.  "On 

F.  xcavalinti';  in  an  .\iiKli>  Sn<in  ('i-meler>'  at  SIc.iford,  Lincolnshire," 
Archarnlniiui,  vol.  i.    London,  1887);  Edward  TroUope,  Sie«f/ord 

:.h,-  u\ifM-niiikes  «f  FliKwiU  OHC  Amondkum  i»  Uit  caaaQr  ^ 

LtniUn  (London,  1872). 

StEBHAN.  SIR  WIUUM  HENRY  (17S8-1856).  Indian 
aokliar  and  adminimiMflf  ,  m»  bom  at  Strattoo,  ConwwiU.  on  tht 
8th  of  Angust  17S8.  Hewasthasaoof  PliilipSlean)an,yeonan 
and  supervisor  of  excise.  In  1S09  ha  joined  the  Bengal  army, 
served  in  the  Nepal  War(i8i^i8i<),andin  iSaobecameasaistaat 
to  the  fOfWiBOfrgBaeial'a  agcat  in  tka  Sanger  aad  Narbodda 
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territories.  He  is  lieat  koomi  for  lui  sappmn»  off  tlie  TInigs 

or  religious  murderers  in  India,  becoming  superintendent  of  the 
operations  against  them  in  1835,  and  commissioner  for  the 
siipiTcs-sion  of  Thug^i  and  Dacoity  in  iH_}g.  During  these 
(p[ii  ratioiis  more  than  1400  Thugs  were  hangetl  or  transported  for 
lite,  kuic  of  wliom  confessed  to  ha\iiig  committed  over  700 
murders.  Detection  was  only  possible  by  means  of  informers, 
for  whose  protection  from  the  vengeance  of  their  associates  a 
special  gaol  was  established  at  Jubbulporc.  Slceman  was 
resident  at  Gwolior  1843-1849,  and  at  Lucknow  i34g-i8$6. 
He  wa^  opposed  to  the  snneiiiion  of  Oudh  by  Lord  DaUiousie, 
but  his  advice  was  disKgarded.  %  died  at  sea  00  Us  my  home 
on  the  loth  ol  Februaiy  1856. 

See  Sir  H.  Sleetiian,  Rambks  m4  StetUtctions  of  an  India*  Official 
(1844;  2nd  edition,  1893),  and  A  Journey  through  Oudh  (1858). 

SLEEP  (O.  Eng.  slapan;  Gcr.  schlafen;  cf.  Lat.  labi,  to  glide, 
and  "  slip  ").  ••-  iiiirm.Ll  ("omiition  of  ihc  body,  occurring'  ]>iTi(Hli(-- 
ally,  in  which  there  is  a  greater  or  less  degree  of  unconsciousness 
due  to  inactivity  of  the  nerv'ous  system  and  more  especially  of  the 
brain  and  spinal  cord.  It  may  be  regarded  as  the  condition  of 
rest  of  the  nervous  system  during  which  there  Ls  a  renewal  of  the 
encrg>-  that  has  been  expended  in  the  hours  of  wakefulness;  lor 
in  the  nervous  system  the  general  law  holds  good  that  periods  of 
physiological  rest  must  alternate  with  periods  of  physiological 
activity,  and,  as  the  nerwoos system  is  t  he  dominating  mechanism 
in  the  body,  when  it  reposca  ail  the  other  qratcma  agoy  the 
MunoooaditiontoagmtcrwleMcitcnt.  Rett  alteniatc*  with 
worli  ia  ail  vital  plMnomena.  Aft«r  a  muscla  has  ooatiacted 
frequently  at  short  intervals,  a  period  of  rdaxadan  is  necessary 
for  the  removal  of  waste  products  and  the  restitution  of  energy; 
the  pulsating  heart,  apparently  working  without  intcrmis.sion,  is 
in  rcilily  not  tlniiii.'  -.^i,  .is  there  are  short  intervals  of  ri-hi.xat:on 
bctufeii  iniii\i<iual  beats  in  wIiilIi  there  is  no  e.\t>cnditute  of 
ener^v  ;  the  cells  in  a  secreting  gland  do  not  alw.iys  elaborate, 
biil  have  {leriixls  when  the  protopi.ism  is  comp;irat ively  at  rest. 
Nervous  .action  also  involves  physico-i  hemical  changes  of  matter 
and  the  cxjicndilurc  of  cncrgj'.  This  is  true  even  of  the  activity 
of  the  brain  associated  with  sensation,  |>erception,  emotion, 
volition  and  other  psychical  phenomena,  and  thcrcfoie  the  higher 
nervous  centres  require  rest,  during  which  they  ale  fMOtecled 
bom  the  stream  of  impressions  flowing  in  from  the  seii8e«t:gans, 
and  In  tvUch  wute  matters  arc  removed  and  the  cerebral  material 
Is  reoivantad  fur  another  time  of  wakeful  activity.  (See  also 
HwMonsH,  and  the  physiologiGal  lecUons  of  tlw  artidm  Bsain, 
and  Muscle  and  Xerve.) 

The  coincidence  of  the  time  of  sleep  with  the  occurrence  of  the 
great  l(Tr(^;ri.il  phenomena  that  cause  f.iKht  is  more  apparent 
than  real-  I  he  osciilaliuns  ot  \  it.il  .itt;vn>  are  not  c«jrrelatcd  to 
the  terrestri.-d  revolutions  as  ctTect  and  c.\iise,  imt  the  oci  urrencc 
of  sleep,  in  the  majority  <>i  Cii-St-s,  on  '.he  a<lv<-n;  of  nijjht  is  hirgely 
Ihc  rrsult  of  habit.  \V!iilst  the  darkness  ami  slillncs:..  nf  r.igli;  .ire 
favourable  to  sleep,  the  state  of  physiological  rei>osc  is  deler- 
miiied  more  by  the  condition  of  the  lx)dy  itself.  Fatigue  will 
normally  cause  sleep  at  any  time  of  the  twenty-four  hours. 
Thus  many  of  the  lower  animals  habitually  slcei>  during  the  day 
and  prowl  in  search  of  food  in  tlie  night;  some  hibernate  during 
the  wmter  season,  passing  into  long  periods  of  sleep  during  both 
day  and  night;  and  men  whose  avocatiou  require  them  to  work 
during  the  night  find  that  they  cut  maintain  heahb  and  Mtivity 
by  sleeping  the  requisite  time  during  the  day. 

The  approach  of  sleep  is  usually  marked  by  a  desire  for  sleep, 
or  slcci'incss.  cmhrai  ing  an  obscure  and  complii. a'.ed  group  i>f 
sensations,  rc-sc-mbhng  such  UxJily  states  of  ic-elmg  as  hunger, 
thirst,  the  necessity  of  breathing,  &c.  .Ml  of  these  Ixxiily  states, 
although  on  the  whole  ill-defined,  arc  rcfcrrc<l  with  some  precision 
to  s|hh  ;.iI  i>rg.ir.s.  Thus  hunger,  although  due  to  a  gencr;d  IxMlily 
want,  is  referred  to  the  stomach,  thirst  to  the  fauces,  and  breath- 
ing to  the  chest;  and  in  like  manner  the  desire  for  sleep  is 
referred  chiefly  to  the  region  of  the  head  and  neck.  There  is  a 
sensation  of  weight  in  the  upper  eyelids,  intermittent  s|)asm 
«f  the  sub-hyoid  musdcs  causing  jrawning,  and  drooping  of 
the  bend.  Moog  with  thca*  a%ns  there  is  nhMundein  of  the 


intelligence,  depression  both  of  general  sensibility  and  of  the 
special  senses,  and  relaxation  of  the  muiicuLar  system.  The  half- 
closed  eyelids  tend  more  and  more  to  close;  the  inspirations 
bc<:ome  slower  and  fleeper;  the  musck-s  supporting  the  lower  jaw 
become  relaxed,  so  thai  the  mouth  opens;  the  muscles  of  the 
back  of  the  neck  that  teiui  to  support  the  henid  also  relax  and  the 
chin  droops  on  the  breast;  and  the  limbs  relax  and  tend  to  fall 
into  a  line  with  the  body.  At  the  same  time  the  hesitating 
utterances  of  the  sleepy  man  indicate  vagueness  of  thought,  and 
estemal  objects  gradually  cease  to  make  an  impression  on  the 
senses.  These  are  the  chief  phenomena  of  the  advent  of  aleqi. 
After  it  has  supervawd  there  «i«  many  gndationa  in  itsdq^ 
and  character.  In  some  cases  the  sleq>  may  be  so  Hf^  that  the 
individual  is  partially  oonadous  of  external  tmpresalons  and  of 
the  disordered  trains  of  thought  and  feding  that  pass  throtigh 
his  mind,  constituting  dreams,  and  these  may  be  more  or  less 

vivid,  accori'.inn  to  the  degrtf  of  consrioufiness  rrni,i;iiir|,;  ( )n 
thejother  hand,  the  sleep  may  b<-  so  profounii  as  to  alnilish  all 
psyihical  phenomena:  there  are  no  dreams,  and  when  the  slefl>cr 
awakes  the  lin'.c  [la.ssid  in  this  unconscious  stale  is  a  blank. 
The  iirsi  pe  riod  01  sa  <  p  is  the  most  profound.  After  a  variable 
period,  usually  from  live  to  six  hours  of  deep  sleep,  the  faculties 
awaken,  not  simultaneously  but  often  fitfully,  so  that  there  are 
transient  periods  of  consciousness.  I1iis  is  the  time  of  dreaming. 
As  tlie  period  of  waking  approaches  the  sensibility  becomes 
more  acute,  so  that  external  impressiona  are  faintly  peroeiwed. 
These  impressions  may  influence  and  nundd  the  torn  of  Itnaiet 
in  the  mind  of  the  sleeper,  freqnent^  nhcikv  the  nature  ef  Ut 
dreams  or  maknig  them  more  vivid.  The  moment  of  waking  ia 
usually  not  instantaneous,  but  b  preceded  by  an  intermediate 
state  of  partial  consciousness,  and  a  strange  play  of  the  mental 
faculties  that  has  more  of  the  character  Of  on  " intelleCttHi 
mirage  "  than  of  consecutive  llimiglr.. 

The  intensity  of  shrp  has  been  nieasureii  by  KohlschtitlcT 
by  the  intensity  of  iho  sound  necess,iry  to  awaken  the  slc-ep^-r. 
I'his  intensity  ii-.crcaM-s  rapidly  during  the  tirst  hour,  then 
decre.ises,  sometimes  rapidly,  sometimes  .slowly,  during  the  next 
t  V,  o  or  1  hrec  hours,  and  tl>en  vcr>'  slowly  until  the  time  of  waking. 
This  statement  agrees  generally  with  experience.  As  a  rule  the 
deeper  the  sleep  the  longer  it  lasts. 

Various  physiological  changes  have  been  observed  during 
sleep,  but  much  remains  to  be  done  fai  this  dbeetkm.  The  pulSe 
becomes  leas  frequent;  the  rcqMratfliy  amwaoMnls  an  fewer  in 
number  and  aic  ahnoat  wholly  thoracic,  not  abdoranie];  al  the 
sccretiow  we  reduced  in  qiMatlty;  the  gastric  and  intestinal 
peristaltic  movements  arc  less  rapid;  the  pupils  of  the  eye  are 
contracted  and  during  profound  sleep  arc  not  affected  by  light : 
and  the  eyeballs  are  rotated  upwards.  The  pupils  dilate  slightly 
when  strong  sensorj'  or  auditory  stimuli  .ire  applied,  and  they 
dilate  the  more  the  lighter  the  sleep;  al  the  moment  of  waking 
(hey  bc-c-ome  widely  diiale<l.  Whilst  mu.scuiar  relaxation  is 
general,  there  seenjs  to  be  increased  contraction  of  certain 
sphincter  muscles,  .is  the  circular  fibres  of  the  iris  and  the  fibres 
cunccrnc<l  in  closing  the  eyelids.  The  state  of  the  circulation  of 
the  brain  has  keen  frequently  invcstjgntcd.  The  older  view 
was  that  there  waa  a  dcgne  of  plethom  er-oaogestion  of  the 
vessels  of  the  brain,  as  is  the  state  of  mstten  fa  coma,  to  wUch 
the  state  of  sleep  has  a  superficial  rfWmhhnre  Coma,  however, 
is  not  sleep,  but  n  cooditioa  «f  inactiviU'  of  the  oeidinl  natter 
owing  to  the  acfjumwhuieii  ef  dark  venous  Uoo4  In  it*  vsMslL 
This  has  been  actually  observed  hi  cases  where  it  was  possible  to 
see  the  brain.  During  shrp  the  surface  of  the  e.rposefl  brain  has 
been  observed  to  become  i>.ile  and  to  shrink  .somewhat  from  the 
sities  of  ihf  opening  ijohinn  Blumenhach,  t75:-iH4o).  A 
careful  e-XiK-rinicr.lal  ri-search  was  cimduclcd  by  Arthur  E. 
Durliam  in  iS'io,  in  which  l;e  tre]>hined  a  jwrtion  of  bone  as 
l.irge  as  a  shilUug  from  the  parietal  legiuti  of  a  dog.  and.  to 
obviate  the  effects  of  atmospheric  pressure,  inserted  a  watch 
glass  into  the  aperture  so  that  the  surface  of  the  brain  could  be 
seen.  Hb  lesults  are  sunnariied  tkas:^ 


"  (i)  Prsssme  of  distended  vcioB  oa  the  hnin  is  not  the  cause  of 
sleep,  for  during  rieqi  the  veins  am  net  dlMendsd;  aad,  when  they 
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are,  tinnptonMi  and  appcBmnon  arfw  whkli  differ  fmn  thow  which 

chairaclefixe  sK-cp.  (2;  Dunne  sleep  the  bmin  is  in  a  comparatively 
bloodlMa  coni!it[i>n,  and  the  hlwxl  in  the  riicrphalic  ves.*!*  I«  not 
only  diminish«tl  in  riuantity.  Iiut  moves  with  dimlniohcd  rapidity, 
(t)  The  condition  of  the  cerebral  cintiLation  during  ilecp  is,  from 
pnysicat  caui!««,  that  which  is  most  favourable  to  the  nutrition  oi 
ibe  brain  tissue;  and,  on  the  other  hand,  tlw  condition  which 
prevails  during  waking  is  associated  with  iMlltal  activity,  because 
It  is  that  which  is  most  favourable  to  oxidation  of  the  nrain  sub- 
stance, and  to  various  changes  in  its  chemical  coiutitution.  (4) 
The  bitKnl  which  is  derived  from  the  bniin  during  kleep  is  distri- 
buted to  the  uliiiK'iit;ir>  -iikI  i  \rri  l hit.  iir^;.uis.  (5,1  Whatovir  in- 
cri-.i--i  ■■  ilir  .ii:ti\  ity  ijf  the  T' ri  ^r.l!  rirrul.ili'in  ti':irls  to  iirc  >ifr\ e 
w.it.i  :  ilrii' ;  and  wh.ifr  ■..  r  .li- riM-j-s  thi'  arttviry  of  the  rorcbral 
circuUlion,  and.  at  the  unie  tinie.  is  not  iiKonsistcnt  with  the 
mmmtl  hialth  tt  the  body,  tends  to  inditoe  and  favour  sleep.  Such 
SnBuinutaaoea  nay  act  primarily  throujth  the  ncrvuua  or  thimigh 
the  vascular  system.  Among  tboee  whch  act  through  the  nervwis 
(ystem  may  be  instanced  tne  piwieHce  or  absence  of  {mpressions 
upon  the  senses,  and  the  pro«encf  or  absence  of  exritine  idcis. 
Anioiii;  ll!i>-K'  whirh  .ict  through  the  vascular  s\  stt  m  ni.iv  lie  rtien- 
linnci  iinn.itiinill>  vr  ri.il ur.ill^'  iiicredscif  or  diviwsc<(  force  or 
frv*ju<_-nc)  i  f  llif  hf.in'a  at  tijn.' 

Di  William  A.  Hammond  and  Dr  Silas  Weir  Mitchell  (b.  1830) 
npnitd  iod  extended  Durham'a  ofaaervrntioiiB,  with  the  same 
nncnl  nmiIu  (>M6),  aad  Ehrmann,  Salath6  (itn),  Fkucois 
Rmck  (1877)  tnd  Haaso  (1881),  by  mom  TC&ied  meihoda  of 

observation  arrived  at  the  same  general  condusioiis.  Angelo 
Mosso  (b.  1846)  in  particular  applied  with  great  success  the 
k:i  ipliit  mcihod  (jf  rcni-'-ir-itiuii  to  the  study  of  the  niuvcmcuts  of 
iht  brain  an<l  of  llic  lirtuialiuii  during  sleep.  He  made  ob>erva- 
tiiiis  on  three  persons  who  iiad  a  portion  of  the  cranial  vault 
and  in  whom  there  was  a  soil  pulsating  cicatrix.  They  were  a 
woman  of  thirty-seven  years  o£  age,  a  man  of  thirty-se\'en  years 
and  a  child  of  alM>ut  twelve  years.  By  qwcial  arrangements, 
Mosfio  took  simultaneous  tradngi  of  the  puhe  at  the  wrist,  of 
the  beat  of  tbe  tMM^  of  Ui«  nowaPMBtt  of  the  will  of  tlie  chest 
in  icapintkm,  and  of  the  movemcBti  of  the  denuded  brain. 
Fuither,  by  ntcans  of  the  pIcthysinQgrBph — an  instrument  of 
Moaio's  own  invention — he  obtained  tracings  showing  changes 
in  the  v<ihime  of  Ihc  hand  arul  fdrcarm;  aiifl  he  sutceeiliii  in  1 
showing  ih-iiL  during  slccj)  there  is  a  iiijjninslic-ii  ainounl  of  blood 
in  the  brain,  and  at  the  same  time  an  increased  aiiiuuiit  in  the 
eztrcmiticii.  He  sbowf<l  further  lliul  there  are  frequent  adjust- 
ments in  the  distribution  of  the  blo<jd,  even  during  sleep.  Thus 
a  strong  stimulus  to  the  skin  or  to  a  sense  organ — but  not  strong 
enough  to  awaken  the  sleeper— caused  ACPOtiaction  of  the  vessels 
of  tl»iownii,«n  facieaee  of  blood  piwwiw^  mi  a  determination 
of  blood  towaidi  the  brain;  and,  oat  the  other  hand,  on  anddeal^ 
awakening  the  alecpcr,  theie  was  a  contaction  of  the  voaela 
of  the  bcain,  a  general  rile  of  pnanne,  and  an  accdeiatcd  flow 
of  blood  through  the  hemisphere*  of  the  brain.  So  sensitive  is 
the  wliole  organism  in  this  rcS[>ccl,  even  during  sleep,  that  a 
lou  i.  ■  ;.!wike[  wiin;,  a  sound,  a  touch,  the  action  of  light  or  any 
moderate  sensory  impression  modilie<l  the  rhythm  of  respiration, 
determined  a  contraction  of  the  vcsm  Is  ul  llu-  foreariii,  intreased 
the  general  pressure  of  the  blootl,  caused  an  increa^Mxl  flow  to  the 
brain,  and  quickened  the  frequency  of  the  beats  of  the  heart. 
These  observations  show  how  a  physiological  explanation  can  be 
■mgested  of  the  influence  of  external  impressions  in  modifying 
thednanaof  aabqier.  Fiuther,  Mono  ioiiod  thai  dunog  very 
pfafetmd  akep  these  osdilatlens  disappear;  the  pdsatory 
movements  are  uniform  and  are  not  affected  by  sensory  impres- 
sions, and  probably  this  condition  exists  when  there  is  the 
absolute  unconsciousness  of  a  "  lU^id  "  slix  p.  liy  su<  h  melh<Kis 
as  have  t>eeu  employed  by  .\losso,  shri*  movemenlsi  of  ihi'  lirain 
h.-ive  been  obierxeil  (1)  pulsjlii'iis.  correstionding  to  the  tieals 
of  the  heart;  (i)  oniJIiitiotis,  or  longer  waves,  stimelirnvs  coincid- 
ing with  the  heart  beats,  or  more  generally  consisting  of  longer 
festoons,  carr>-ing  eadi  a  number  of  smaller  waves,  and  bcJicve<l 
to  corrcsDoml  generally  to  the  respiratory  movements;  and 
(})  tmdiUatiomt  atili  loogar  and  leas  maiked  elevations  and 
dtpwiiiews,  fint  dtufy  ohaerved  by  Uoao,  aad  bdisvid  by 
him  to  indicate  rhythodc  cootractloos  of  the  vessels  of  the 
nutter  and  of  the  brain.  This  view  lain  keeping  with  theohserva* 
lieu  «(  Ftana  ConeKua  Dooden  (b.  1818),  Adolf  KmbbbvI 


(b.  1821),  Tenner  and  others  on  changes  of  calibre  observed  in 

the  cerebral  vessels,  and  wi'. Ii  the  experiments  of  m.^ny  physio- 
logists, showing  that  ilie  vessels  ut  the  pia  mater,  like  o;her 
vessels,  are  controlled  l^v  I'm;  i  n.uior  system  of  nerves. 
It  may  therefore  be  consiilercd  certain  thai  dunng  sleep  there  is 
an  anaemia,  or  partially  bli>>dless  condition,  of  the  brain,  and 
that  the  blood  is  drawn  oil  to  other  organs,  whilst  at  the  same  time 
this  anaemic  condition  may  be  modified  hy  changes  in  tlw 
circulation  or  in  the  tcspiraloiy  merhanism  caused  fay  poaitiwi, 
hy  sensory  inyrcsiinni  or  hy  sudden  changes  hi  the  Mate  «f 
rt|x>se  of  the  muscles.  The  enminatlon  of  the  retina  (which 
may  be  regarded  as  a  cerebral  outwork)  by  the  ophthabnioscope 
ihirinj;  sli.(|:.  shows  :i  comparatively  bloodless  condition. 
Such  are  ti.e  tai  Is;  llu-  lieticiency  in  the  way  of  a  theoretical 
exphination  is  that  ]>liysioloj;ist.-,  c^uinot  satisfactorily  account 
for  the  anaemic  condition  causing  unconsciousness.  Sudden 
haemorrhage  from  the  brain  and  nerve-tent rc-s,  or  a  sudden 
cessation  of  the  sujiply  of  blood  to  the  brain,  as  occurs  la  syncope 
(failure  of  the  heart's  action— a  faint),  no  doubt  causes  uncon- 
sciousness, but  in  these  circtunstaaocs  there  is  a  tendency  to 
convuhiive  ^Msm.  Such  spasm  is  vsuaUy  absent  in  sleep,  but 
sudden  Jerks  of  the  Umba  may  sometimes  be  observed  during  the 
time  when  there  is  the  oonftuion  of  Mens  preceding  the  passage 
into  sleep. 

During  <Ucep  the  amount  of  carbonic  acid  eliminatetl  is  very 
much  rcduceil,  indicating  that  moUxular  changes  in  the  'issues 
do  not  occur  to  thi-  same  extent  as  in  the  waking  state.  This  is 
also  shown  by  the  fact  that  loss  heat  is  jiroduccnl.  Hermann  \on 
Helmhultz  (b.  1821)  stales  that  the  amount  of  heat  produced  by 
a  man  weighing  67  kilogrammes  (i47-4lb)  is  about  40 calories  per 
hour  during  sleep,  as  against  1 1 2  calories  per  hour  while  awake. 
This  diminished  production  of  heat  may  be  largely  accounted  for 
by  the  quiet  cooditioii  of  the  muscles  of  locomotion,  but  it  also 
indicates  diminished  tissue  changes  throo^unit  the  body.  In 
profound  sleep  the  bodfly  temperature  may  fall  from  '6*  to  •>* 
Kahr.  In  consequence  of  diminished  oxidation  changes  during 
sleep,  it  is  ntil  im[iro!i:iliK'  that  excess  of  rrjtrier.t  matter  may 
then  be  storcil  up  in  the  form  ijf  fat,  and  that  thus  the  proverb 
"  He  who  sleeps  dines  "  is  basul  on  a  <  orrecl  apprcdsthMI  oi  tlw 
fact  that  slecj)  lends  lo  i)ro<luce  plethora  or  obesity. 

Whilst  it  is  easy  lo  stale  that  sleep  is  caused  by  fatigue  of  the 
ncrv'ous  system,  il  is  more  dilTtcult  to  explain  what  the  precise 
changes  arc  that  produce  the  state  of  uncoiuciousncss.  Vailous 
hypotheses  have  been  advanced,  but  il  cannot  be  said  that  any 
one  is  wholly  satisfactofy.  Awaie  that  the  fatigue  of  muscle  Is 
associated  with  the  acramidatiOB  of  sanolactic  acid,  TUeny 
Wniiam  Prcyer  (b.  1841)  surmised  that  the  acti\-ity  of  nervous 
matter  might  be  interfered  with  by  thcaccumulation  in  the  nerve- 
centres  of  some  such  acid,  or  of  its  soda  salt  (lactate  of  soda), 
but  this  view  has  not  been  supported  by  the  results  of  experiment, 
as  the  injection  into  the  blo<H!  of  a  dose  of  lart.iti-  of  soila  lias  not 
produced  sleep.  Pfliigcr  has  observed  that  fntp,  deprived  tor 
a  considerable  time  of  oxygen  pa.s&cd  gradually  into  a  state 
resembling  profound  sleep,  and  he  has  advanced  the  theory  that 
there  is  no  organ  of  the  body  so  quickly  affected  by  deprivation 
of  oxygen  as  the  brain.  According  to  Eduard  F.  \V.  I'ftugcr 
(b.  1839),  the  pbenoflMBa  of  life  depead  on  a  disoodatiom  of  livteg 
matter,  and  in  paiticobn'  the  activity  of  the  cerebral  subetanoe 
connected  with  psychical  states  depends  on  dissociation  changes 
in  the  grey  matter.  To  excite  the  dissociation,  however, 
oxygen  is  necessary.  The  oxygen  unites  with  certain  of  the 
c()mpoiinds  set  free  by  the  liissociation,  forming,  amongst  other 
substances,  carbonic  acid.  If  such  matters  as  these  that  unite 
with  o.vygen  are  in  sufficient  amount  to  use  up  all  the  oxygen, 
the  grey  matter  of  the  brain  suffers  from  a  deficiency  of  oxygen 
(or  from  its  absence),  and  also  from  the  accumulation  of  carbonic 
acid.  According  to  such  a  theory,  cerebral  activity  depends  on 
cerebral  respiration,  and  sleep  is  a  kind  of  cerebral  asphyxia. 
Some  such  coiHlltieB  Is  nMhupisbalile,  Imt  it  must  be  stated  that 
the  evidence  at  present  in  support  of  it  is  meagre.  Poaaibly,  la 
attempting  to  accoimt  for  the  pbcfkomeaon  of  sleep,  too  ttkA 
importance  haabesnattiihoted  to  the  daoBm  occondag  In  the 
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brain,  forgetting  that  not  neicljr  bnia  natter  b«tt  cvoty  tissue 
«f  the  body  becomes  eihausted  by  work,  and  that  sleep  may  be 
paitly  due  to  phenomena  occurring  throughout  the  body  and  not 
in  the  brain  alone. 

AH  the  phenomena  of  sleep  point  to  a  diminished  excitability 
of  the  cerebral  ncrvc-ccriircs  and  of  the  spinal  ford.  Contrary 
to  what  is  often  stated,  there  can  he  no  doubt  that  rctlcT  action 
is  in  partial  abeyance  and  that  the  spinal  cord  is  in  a  stale  of 
partial  inactivity  as  well  as  the  brain.  The  only  nerve-centres 
that  dn  Dot  sleep  are  those  absolutely  essential  to  Wt,  wdi  as 
thoK  connected  with  the  heart,  with  respiratory  movements, 
■nd  with  the  distribution  of  blood  by  the  vaso-motor  arrangc- 
nentt;  and  Momo'»  eipetimeBtt  indknu  that  even  thcae  have 
A  cecuiiB  •mooiit  of  xcpoee  In  ptwIouBd  ilecpi 

There  is  little  doubt  that  all  living  being*  require  periods  of 
npese alternating  with  period*  of  activity,  \iany  plants  close  their 
flowers  and  liend  their  petioles  at  certain  times  of  the  day.  Thc>c 
phenojiicna,  called  "  the  ilccp  of  jilant-,."  <li  |ji  iii!  a;i;i.iriTill\  on 
changes  in  solar  radiation,  and  there  is  no  reason  to  believe  that 
during  the  time  of  quieacence  any  reparativB  processes  go  on,  as 
during  the  sleeping  period  of  animals.  Naturalists  have  obserxcst 
many  of  the  lower  animals  apparently  in  a  stale  of  sleep.  Insect .. 
crustaceans,  fishes,  reptiles,  mav  all  be  obser\e<l  occi'^ionally  to  I  l 
aimoat  motionless  for  conEidcrablc  ^jeriads  of  time.  The  sleeping  <if 
bifdsisfamiliar  toall,  and  in  thcae  there  arc  anaiiirr.ii  al  arr.iii:<e::ieni,-< 
by  which  the  bird  may,  like  the  crane.  »lev|>  perclied  on  one  leg.  or 
grasping  a  branch  with  both  feet,  like  perching  birds  generally, 
without  any  muscular  effort  and  consequently  without  fatigue. 

The  amount  of  sleep  required  by  aan  varies  arcordiflC  to  age, 
sex  and  habit.  The  popular  notion  that  a  child  sleeps  halffts  time, 
an  adult  one-thirtl,  whilst  an  old  person  may  do  little  except  eat  ana 
sleep  is  not  (ar  wn)ii(,'.  In  earl\  life  the  cereliral  faculties  ap|K-ar  to 
be  easily  i  vli.iusK-d  and  during  the  fretjuent  and  prolonged  sleeps  of 
infancy  the  brain  rests  and  the  vegetative  changes  connected  uiili 
nutrition  and  growth  go  on  actively.  As  life  advances,  less  sleep 
is  requiretJ,  until  in  aditit  life  a  peHod  of  seven  or  eight  hours  is 
sufficient.  As  a  rule,  women  reqtilm  more  sleep  than  men,'  but 
much  depends  on  habit.  Thus  most  women  Iw.ir  the  lovs  of  sleej)  in 
the  first  instance  lirltiT  tlim  m-. n,  lutause  they  li.ive  lieen  riicus- 
tomed  more  to  loss  or  irregularity  of  sleep.  The  effect  of  h.il;U  is 
well  seen  in  nurses,  both  male  and  female,  who  will  often  be  a  lc  to 
work  for  weeks  continuously  with  snatches  of  &le<.-p,  not  aniouniing 
to  mace  than  two  or  three  hours  daily.  Sooner  or  later,  however, 
even  in  thcae  cases  nature  asserts  her  demands,  and  prolonged  sleep 
is  neceesanr  to  maintain  health  and  vipour.  Wakefulness  during 
the  time  when  MM  ought  to  he  aslcei)  is  fretjuently  a  distr<-ssiiij;  con- 
dition, undermining  the  strength  and  inca(i.icifating  for  active  and 
efficient  wiirk  (»<'e  Insomma). 

It  is  a  matter  of  common  observation  not  only  that  certain  [>er»uns 
require  more  sleep  than  others  but  that  they  have  less  power  of 
resisting  its  onset  and  of  awaking.  This  condition  may  become 
morbid,  constituting  a  veritable  nervous  disease,  to  which  the  name 
"  maladie  du  sommcil  "  or  hypnosia  may  l>i'  Ki\en.  It  may  be 
deseribetl  as  in\ini  ib1c  sleep,  anfl  it  mas-  i-ontinue  for  weeks  and 
for  month?,  terrnin.ilie^;  in  ciinviilsive  seizures,  and  even  de-ilM. 
A  persistent  drooping  of  the  upjxir  ejxUd  has  l)ei-n  observed  even 
dttfiag  waking  hours.  Dr  W.  Ogle  has  observed  in  such  cases  an 
engorgement  of  the  cervical  ganglia  of  the  sympathetk:;  but  this 
may  nave  nothing  to  do  with  the  condition.  Cases  of  very  pro- 
longed sleep  are  not  uncommon,  es|Mti.illy  amon^'t  hystcrirat 
persons,  l.t^tini;  four,  wm-n  or  ten  <lavs.  On  awMlriuK  the  p;i!ieiit 
IS  cxhaustnl  ami  p.ile,  with  cold  e\t remit ics,  :  i.i  infreqiientK  , 

after  a  brief  interval  of  waking;,  (Usscs  off  into  another  lethargic 
sleep.  Somelhiag  iiniilar  to  this  may  be  seen  m  very  aged  persons 
towwda  the  dose  of  life.  (See  also  Disaiis,  SoKWAltKrttni  and 
HTtnonsM.) 

Among  older  Works,  see  article  "  Sommeil  "  in  the  Diciumnaire 
encydopMigue  des  sftrnces  mUiceics.  where  a  bibliography  is  given 
and  wheie  .ilso  there  is  an  account  of  the  nu'<lito.le>;jl  <iuesiions 
connected  with  sleep  and  somnambulism;  Macnish,  rkyitUof^y  of 
Sttp;  Durham,  "  On  the  Physiolanr  of  Sleep/'  in  Guy^a  Hos'pii6l 
Rtptm  (t«6o);  KbUachSner.  "Dm  Mechanik  des  fthlafes,''  in 
Z.  J.  ration.  Med.,  vol.  xxxiii.  (1869) ;  PflOger,  "  ThcoriedesSchlafes." 
in  PJI^ifer's  Archiv,  vol.  x.  Mosso.  Cber  den  Krcislauf  des 

mules  tm  mrnuhlichen  Gfhmt  jLeiptag,  iMl).  Also  Manar^ine, 
Sieep.  it:.  Pkvn,<o^y,  Paikei^,  BftflM Md Fs]>M»gy  (F.ng.  trans. 
t897),  with  bibliography.  (J.  G.  M.) 

SLEEPER,  a  term  used  with  many  technical  applications  for 
a  piece  of  timber,  metal.  &c.,  used  as  a  supiKjrt;  in  cirpcntry  it 
is  such  a  piece  of  timber  laid  on  low  cross  walls  as  a  plate  to 
receive  ground  joists;  in  shipbuilding,  a  strengthening  timber 
for  the  bows  and  stem  frame;  the  WMtt  frequent  use  of  the  term 
ia  f  or  a  timber  or  atcd  nipport  on  «Ud>  the  chairs  are  fiied  for 
ORTing  tbe  nib  «a  •  idhny;  la  America  tbeae  ue  called 


"  ties  "  (see  Rahwaib).  Tlw  coBunca  exphnation  of  the  origlB 

of  the  word  is  to  connect  it  witk  "  aleep,"  the  timbcns  supposed 
to  be  l>'ing  at  rest .  The  real  source  of  the  word  is  the  Norwegian 
sleip.  a  piece  of  timber  liscd  for  dragging  things  over,  a  roller, 
especially  used  of  timbers  laid  in  a  row  in  making  a  road.  1  his 
word  Skcal  (Etymo!.  Did.,  1898)  connects  with  "  slab,"  a  flat 
piece  of  stone  or  wood.  The  French  term  dornuini  is  used  in 
carpentry,  but  as  part  of  the  frame  of  a  window  or  door. 

SLEEPING-SICKNESS  O'ryPanostnniasis),  a  lemarkable  para- 
sitic disease,  familiar  among  West  African  natives  since  the 
beginning  of  the  19th  century,  and  characterized  by  protracted 
let  hargy ,  fever  and  wasting.  It  is  attributed  to  the  irypanosoma 
gmMetue,  a  paiaailc  which  was  diiooveicd  in  the  frog  by  Gnafaw 
In  1847,  aad  in  i8fo  bjr  Griffith  Evm  In  hooea  afflicted  witb 
tbe  diaeaae  called  "nun"  in  India.  In  1895  Surgeon-Maior 
(afterwards  Six)  D.  Brace  found  a  trypanoaoma  similar  to 
Evans's  in  cases  of  what  was  known  in  cattle  as  "  tsetse-fly 
disease  ";  and  though  the  tr>'panosoma  had  not  then  actually 
been  found  in  man.  Bruce  suggested  that  this  was  akin  to  the 
human  "sleeping-sickness"  which  had  now  extended  into  the 
Ci'DKo  Free  State,  Uganda  and  elsewhere,  and  was  causing  great 
mortality,  many  Eurojx'ans  h.aving  died  of  the  disease.  In  igo^ 
Castelani  found  tlie  tryp.anosoma  in  the  ccr^ro-spinal  lluid  of 
human  patients  afiiictcd  with  the  disease.  The  question  of  the 
pathology  of  "  sleeping-sickness  "  wtt  vIgMously  taken  up,  and 
in  June  1907  an  intematiooal  coDlennce  was  held  in  London  for 
the  purpose  of  organizing  leaeaidi  on  the  subject.  As  was 
pointed  out  by  Lord  FItanaurioe  (iBth  of  June),  in  his  openhj^ 
address,  k  was  already  accepted  that  trypatmoma  goMMnm 
was  the  cause  of  the  dliease,  and  it  was  even  then  "  all  but 
proved  "  that  the  parasite  was  conveyed  by  at  least  one  species 
of  tsetse  fly  {glossina  paJpalit),  the  distribution  of  which  was 
limited  to  the  neighbourhood  of  open  water.  It  had  further  been 
ascertained,  experimentally  in  animals,  and  therapeutically  in 
man,  that  the  infection  once  acquired  could  be  controlled,  to 
some  extent,  by  \arious  substances — arsenic,  certain  colours, 
tlyes,  in  combinations  of  arsenic  and  colour  dyes,  e.g.  atoxyl — 
and  by  mercury.  It  remained  a  question  how  far  certain  un- 
ascertained factors  were  at  work  in  the  spread  of  the  disease,  and 
for  this  purpose  the  British  government  invited  the  co-operation 
of  all  the  powers  interested  in  tropical  Africa  in  considering 
certain  problems,  annual  or  biennial  eoabienoct  being  suggested, 
and  the  formation  of  a  oential  bureau,  in  aider  to  ""i*"'**  tbe 
research.  These  problems  were:  (i)  to  deteimhe  whether  the 
tsetse  fly  {ghsnna  paipalh)  was  a  direct  or  indirect  convegror  of 
the  parasite;  (2)  whether  the  parasite  underwent  neceessry 

devclo] inn  :-l ,1!  changes  in  the  tsetse  fly;  ( ^)  if  so,  whether  the 
devejoi>cd  jccrtjis  were  cotu'eyed  by  the  original  fly  or  its  larva 
when  arrived  at  the  imaj;u  <l;if.'e;  (4)  how  Ion;;  an  infected 
/;f..ij.n>i,i  /!<;.' /J,ii'f.?  r<  niained  infeaed;  ;  ^'l  whether  other  s|H-cies 
of  .i;/ii.v.u'na  were  corjcerned;  iM  the  geopraphical  distribution 
and  habits  of  the  fly;  (7)  whether  and  how  far  the  spread  of 
infection  was  the  work  of  any  of  the  vertebrate  fauna  (crthcr  than 
man);  (8)  to  suggest  preventive  methods  for  exterminating  the 
glossitM,  or  protecting  uninfected  districts  by  segregation  or 
otherwise;  (9)  to  study  tbe  thecspeutics  of  the  disesae.  In  the 
history  of  modem  patbofaigy,  tUs  organhaliom  of  reaeaidi  in 
respect  of  "  sleeptaf^rfckness  "  mot  bold  in  hnpottaat  pboe 
as  t  he  application  of  state  eflbrt  on  bitelf  of  the  advancement  of 
science.   fSce  NruRorATnotoGY  and  PAKaamc  Diseases.) 

.^i THORiTiEs.— Sir  p.  Mi\if*)n,  Lane Letii^ em  Tro^ked  Ditttuei 
(1905)  ;V\'.  F.  M.  Marshall,  "  Trypanosomiasis  or  Sleeping-Sickness," 
in  Rtvie\e  of  NeureJogy  and  Psychiatry  (Keliruarj-  1906) ;  F.  W.  .Molt, 
.Irihr.vs  0/ .Vrdrri/fifv,  vol,  iii,  :ir|o7'l:  Rrf'-irtr  „f  the  Sletpine-SicknctS 
ContmissiitK:  f 'astr-lj.Tiii,  "  1;---. m  lr  ^  i  n  lh'  Aeiielogy  01  Shqdng- 
Sickness,"  Journai  of  J'ropnal  Mrdti  itir  l.Jiiee  1903). 

SLEET  (eii  lier  from  Nor.  slrHii.  of ;  he  same  meaning,  or  related 
to  Ger.  ScUosse,  hailstone),  that  form  of  precipitation  of  water 
vapour  condensed  from  t  he  atmosphere,  which  reaches  the  ground 
in  a  partly  frozen  condition.  Sleet  may  otigiiuite  in  the  upper 
atmosphere  either  as  rain,  in  which  case,  to  become  partly 
frown,  it  must  have  fallen  into  a  stntum  of  air  colder  than  that 
In  wUdik  originated,  or  as  aaow,  when  tbe  opposite  must  have 
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taken  plare,  i.e.  the  snow  in  its  descent  most  have  cncountcrcfl 
an  air-tcmpcralurc  liliKhtly  above  the  freezing-point. 

SLEEVE  I U.  tng.  slmr,  siyf,  a  word  allied  to  "  slip,"  cf.  Dutch 
i/flo/,  apron),  that  part  of  a  garment  which  covers  the  arm,  or 
through  which  the  ann  passes  or  slips.  The  pattern  of  the  sleeve 
is  one  of  the  dunacteristio  of  fashion  in  dress,  varying  in  every 
country  and  period.  Various  survivab  of  the  early  forms  of 
slee\'c  arc  still  found  in  the  different  types  of  academic  or  other 
coImb  (f.g.)>  Where  Um  kag  1hw|^  sicewa  »  won  H  has,  as 
irtiU  in  C3iiiis  aod  Japan,  baai  UMd  «  k  fMclw^  tfhwea  bas  one 
tfee  ploase  "  to  have  iip  ooa^  deeve,"  to  hava  aauetUas  eon- 
caakd  ready  to  prodoce.  71) ere  an  many  other  proverbial  and 
metaphorical  eipressioas  associated  irith  the  sleeve,  such  as  "to 
wear  one's  heart  upon  one's  sleeve,"  "  to  laugh  in  one's  sleeve," 
&c.  In  technical  usage  a  "  sleeve  "  is  a  tiilx-  into  which  anothi  r 
tube  is  inserted,  which  in  the  case  of  small  tubes  is  calie<l  :i 
thimble. 

SLEIOANUS.  JOHANNES  (i 506-1  csd),  German  historian,  the 
annalist  of  the  Rcform.iti<)n,  w.xs  born  at  Schleiden  near  Aix-la- 
ChapeUe.  He  studied  andcnt  languages  and  literatures  at 
li^ga  and  Cologne,  and  law  and  jurisprudence  at  Paris  and 
CMeaot.  Whilst  among  the  humanists  of  Liige,  he  had  adopted 
TtOCeatant  opinions,  and  entering  the  service  of  Cardinal  du 
BaUax,  was  «iii|plia|)r«d  in  tb«  futile  nciotiBtiaiia  of  the  French 
court  to  make  an  affiaaoe  with  tke  Geraurn  Protestants  against 
the  oaapawc  Chadea  V.  In  1543  i>e  settled  at  Strassburg. 
ShManua  had  been  aocmtomed  to  copy  all  papers  bearing  upon 
the  Reformation  to  which  he  had  access,  and  Martin  Bucer,  who 
h.id  seen  his  collection,  proposed  to  Philip  of  Hesse  to  appoint  him 
histori.in  of  ihc  Kciormalion,  giving  him  a  salar>'  and  access  to 
ail  nc-cessan  documents.  After  some  delay  the  heads  of  the 
league  of  Schtnalkaldeti  agr<x-(!  tu  tin-  i>ri)iH)s;d.  and  Slcidanus 
began  his  great  work,  finishing  the  iirit  %'tilumc  in  1545.  In  that 
yc.ir  he  w.is  recalled  to  diplomacy,  and  went  to  England  in  a 
French  embassy  to  Henry  VIII.  While  there  he  collected 
materials  for  his  history.  On  his  return  he  represented  StrasEburg 
at  the  diets  of  Frankfort  and  Worms,  and  went  on  to  llarburg  to 
apkne  the  archives  of  Philip  of  Hesse.  The  war  of  the  league 
afScfamalkaUenlatarteed  with tfaiawark,aBdalM>pn«aited the 
payment  of  Shidamia,  who  in  his  diffienUca  applied  to  England 
for  aid,  and  at  Crannwr^  kitereewioo  received  n  yearly  poision 
from  Edward  VI.,  wMch,  however,  was  not  long  continued.  In 
1551  Sleidanus  went  to  the  council  of  Trent  as  reiirt-sentativc 
from  Strassburg.  charped  also  with  full  powers  to  act  for  the 
imperial  cities  of  F^sslinpen,  Ravensburg,  Keutlingen,  Biberach 
and  Lind-iu.  He  was  afterwards  ."ipfKiintcd  professor  of  law 
in  Strassburg,  and  finished  his  prrat  t..ik  in  1554,  though  lark 
of  money  and  other  misfortunes  com|)cUfd  him  to  delay  printing. 
Skidanus  died  in  poverty  at  Strassburg  in  October  i5.>6.  The 
book  appeared  in  the  preceding  year — Commtniariorum  dr  stntu 
fdigimit  tt  reipublicae,  Carolo  V.  Cacsare,  libri  XXV/.;  it 
was  translated  into  English  by  John  Daws  in  1560  and  by  G. 
Boihnni  in  1689.  It  waa  ao  impartial  that  it  pleaaed  no  ona^  not 
even  lUaBcfatlMn.  It  rgnaina  the  neat  vmliiable  oontewporary 
UaUny  of  the  tin  of  the  Raibnaatiaa,  and  oentaina  the  Jaigeat 
collection  of  important  doaimcnts. 

See  H.  Baumcaftea,  ITler  StUmutt  LOm  and  Briettmhsd 
a«78},  a«l  JMSwA^AMEiMl  (iWi)i  and  K  llaimltwr. 
SUUamStuiitm  (Bona,  1905). 

SLEIOH,  Slbo  or  Si.eix3E  (Dan.  ilaede,  Dutch  sMr,  akin  to 
"silide"),  a  vehicle  on  runners  instead  of  wheels,  for  travoiling 
over  snow  or  ice.  Various  fonns  are  used  according  ;is  the 
object  is  utility  or  sport.  The  sleighs  used  in  Coasting  arc 
referred  to  in  the  article  under  that  heading;  but  for  ordinary 
means  of  conveyance  horse-drawn  sleighs  are  employed  as 
carriages  in  countries  such  as  Russia,  Scandinavia,  and  North 
Amedoa,  wluie  the  nada  am  snow^hoond  in  the  oold  seaaon; 
and  in  the  AMde  n|lanB  doBi  are  himieaaad  to  then. 

lUMlib  JUHI  (xifS^lt;^,  American  political  leader  and 
d^loBatiit,  WIS  bom  in  New  York  City  in  1 703.  He  graduated 
from  Columbia  College  in  i.Sto,  engaged  in  busin<-ss  for  a  sli-irt 
time,  then  studied  law,  and  became  one  of  the  leaders  of  the 


bar  at  New  Orleans,  I.oiiisi,ina,  where  he  settled  permanently 
in  iS.!5.  He  was  a  mcmlMrr  ot  the  n.atiunal  House  of  Rcprc- 
seutatives  as  a  state's  rights  ItcrrKjcrat  from  1K45  to  1S45,  when 
he  resigned  and  was  sent  by  I'rcidcnt  Polk  on  a  secret  mission 
to  Mexico,  with  power  to  adjust  the  ditTicullies  growing  out  of 
the  annexation  of  Texas  u>  the  Utiitod  States,  and  to  acquire 
by  purchaM  both  He*:  .Mexico  (including  the  picaent  AtiaonaJ 
and  Upper  GaSfonia.  He  was  not,  however,  laceived  Iqr  Che 
Mexican  goivennMnL  From  1853  to  iS6i  he  was  >  nepieaeulaUw 
of  Looiaana  intlMllBitad  Statea  Senate,  and  was  an  tuflttcntlal 
working  nunber  of  impoffant  oanunitteea,  though  he  seMoa 
took  part  In  debate.  During  thia  period  he  waa  intinntdy 
associated  with  Janes  Buchanan,  and  is  supposed  to  have  had 
an  important  part  in  bringing  about  Buchanan's  nomination 

-  '.liL-  pTtsideiicy  in  1856.  When  Louisiana  seceded  in  1S61, 
;'iidoll  withdrew  from  the  Senate,  and  late  in  1861  \va.s  sent 
by  the  Confederate  Government  .is  commissioner  to  France. 
With  James  ^^.  Ma.son  (q.v.),  the  Confederate  commissioiur  to 
England,  he  was  taken  from  the  British  steamer  "  Tmi:  "'  by 
Captain  Charles  Wilkes  of  the  United  .States  navy,  and  waa 
imprisoned  at  Fort  Warren  in  Boston  harbour.  In  Januaiy 
1 86a,  at  the  demand  of  England,  the  Confederate  commiiaionen 
weie  lekaaed,  and  Slidell  proceeded  to  France.  Hia  miaakm 
then  was  to  secuxe  the  ncognition  of  the  Coniiedente  Stata^ 
in  this  he  wis  unauoceaeful,  bat  be  was  able  to  ke9  Ftanea 
sympathetkr,  and  tohc^  to  secim  M|ipBes  far  the  Confederate 
army  and  navy.  After  the  war  he  tennined  abioad,  settling 
in  Flngland,  and  his  daughter  niariicd  S  FkcBCh  nofalanan.  He 
dic<l  in  London  on  the  jglh  of  July  1871. 

SLIOO,  a  county  of  Ireland  in  the  province  of  Connaught, 
bounded  N.  by  the  .\tlantic,  E.  by  lA-iXr'xm,  S.E.  by  Roscommon, 
and  S.  and  U  .  by  Ma>  o.  The  ana  ib  452, .556  acres  or  alxiut 
707  sq.  m.  The  coast-line  is  very  irreejular,  and  in  some  places 
rises  into  grand  escarpments  and  icrraces.  The  principal  inlets 
arc  Killala  Bay  and  Sligo  Bay,  the  latter  subdivided  into  Brown 
Bay,  DrumdifTe  Bay  and  Ballysadarc  Bay.  Near  the  co.Tst 
are  the  iaiaada  of  Inishmurray  and  Coney  and  other  smaller 
islets.  Though  Sligo  cannot  be  compared  for  scenery  with  the 
western  parts  and  north  coast  el  County  Mayo,  it  ia  wdl  wooded 
and  poaiewel  aevwa!  beautiful  lakes  and  riven  and  aome  ranges 
of  Wk  fnehf  ittuated  and  grouped.  In  the  north  are  the  time- 
stooedevnnonsof  BenBuIbin  (1712  ft.)  and  Knocknarca  (1078), 
contrasting  with  the  adjacent  rugged  gneiss  mountains,  among 
which  are  King's  Mountain  (1527)  and  GuUoghcrljoy  (uto). 
On  the  boundary  with  I>e-itrim,  Tniskmore  rcache^^  a  height 
of  31 ft.  In  the  west  arc  the  r.ingi'S  of  the  Slicve  Gamph  .■wid 
(.)x  .Mountains.  U]»wards  of  1(00  anil  1600  ft.  rc-spectivcly.  The 
Curlew  Mountains,  an  abrupt  ridge  of  limestone  gravel,  upwards 
of  800  ft.  in  height,  with  flatteneil  summit,  separate  Sligo  from 
Roscommon.  The  prinripil  rivers  are  the  Moy.  forming  for 
a  part  of  its  course  the  Ikhi::  !ary  with  Mayo,  and  tlowing  south- 
westward  and  then  northward  into  KiUala  Bay;  the  Easky, 
flowing  northward  from  Lough  Eaaky;  and  Ba%aadare,  with 
itt  bcancfaes  the  Owcnnumb  Onenbeg,  and  Arraw,  or  Unahin; 
and  the  Oarvogue,  or  Ganvogue,  Anring  fiom  Lough  GiO. 
Except  the  finety-sitnated  Loug^  GDI  (extending  into  Leitrim), 
Lough  Arrow,  and  Lough  Gara,  all  of  which  exceed  3000  acres 
in  extent,  none  of  the  lakes  has  so  large  an  area  as  400  acres. 
The  salnion,  sea-trout  and  trout  fishing  is  generally  excellent 
ir  -hLsi;  w.iUTs,  especially  during  the  autumn,  but  Lough  AlWW 
al.mi  [iriiviiies  .sport  during  the  Mayfly  season. 

This  cin]n:y  essentially  consists  of  Carboniferous  Limestone, 
hroki'ii  by  ihi:  Dalradi.iii  uf  the  Ox  .Miiuntains  The  ^nrisses 
of  tlii»  rin^je,  which  <ilivi  iu>ly  re»\ilt  frcjm  thi-  intfrminKlitiK  i>f 
granite  and  a  scricsof  schists  and  quartzites.  form  a  ridge  of  rocky 
hdls,  smiMithed  by  gUciation,  on  the  llanks  of  which  Carboniferous 
sli.ili  s  rest.  Aliove  thcee,  the  limestone  is  iKiliily  develofied,  firming 
great  scanied  tablelands  north  of  Sligo,  with  s^me  isamlstone  on  the 
•ummit  ol  Tniskmore.  Knixknarea,  cunsfiiruous  from  Sligo,  is  an 
outlier  of  the  Upper  Limestone.  Lough  Gill  \t  picturesquely  bounded 
by  the  Knei.KMc  ranee  on  I  he  .south  and  these  bigti  carboniferous  maases 
i>ii  -.hv  ri;irl!;.  The  limestom-  also  (ir'«l-.iii's  !imr  features  in  the 
■-■  1  nil  .1'  f f-i-  (-■luntx'.  in  Kcishi  nrr,;ii  1  r  <  -\v  \  '.,i>ng\\  .\rrinv.  Ivisl 
of  this  point,  ii  forms  the  slu(>c5  of  the  Leitrim  and  Koacommon 
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ooallidd.  the  (ummit*  being  capped  by  the  Millitnnc  GHt  ^  vu 
while  on  the  south,  boundctTby  a  fault,  risis  iht-  OM  K,  J  S,iiiiir.i(iiu' 
range  of  the  Curlew  Hills.    Ix'.id  was  mined  at  Bal!\ -^ni  ire.  aiirl  llie 
clay-ironstom-  from  the  ea^t  of  the  rimnty  was  at  one  time  smelted. 

industries. — There  is  considerable  variety  both  in  the  character 
iA  the  soil  and  in  (he  agricultural  advancement  in  diHerent  parts 
of  tbe  county.  In  aiMBe  jMurtt  it  ia  »  Uglit  nndy  loam  resting  on  a 
freeatone  bottom,  and  in  the  lower  districts  a  rfeli  and  deep  mould 
prevails  resting  on  a  .Mibstratum  of  limestone.  OninR  to  the  moist- 
ncss  of  the  climate  cattle  fee«ling  is  found  ttj  Ik-  the  most  remunerative 
method  of  farming,  as  may  be  Kathcrud  from  the  irKreasinj!  or  well- 
maintained  numlx-r*  of  cattle,  Jiitp.uul  |Kiultry.  Oatsaiiil  )i-iKiti'<.s 
arc  the  principal  crops,  but  the  acreage  devoted  to  them  decreases 
•nd  tlw  ptopoitioa  of  tilki|B  m  pnattnasa  ia  raogUy  a*  i  to  3}. 
Coane  wooDenaand  KnenaarenanuwctliRd  for  home  consumption, 
and  there  arc  tanneries,  distilleries,  and  breweries  in  the  principal 
towns.  A  considerable  general  trade  is  carried  on  at  the  ports  of 
Ballina  (<in  the  Moy)  and  SHro.  The  fmheries  on  the  coast  arc 
valuable,  and  there  are  important  ulnion  hsherica  at  tlwilKHItlltof 
tbe  rivers.  The  town  of  Slieo  is  the  chief  centre. 

The  SUgo  fanach  of  dia  Mtdiaad  Gnat  Waatera  nflway  asters 
the  county  from  the  SJE.,  with  a  brandi  S.W.  fnm  .KWrce  to 
Bailaghadcrreen  in  county  Mayo;  the  Limerick  and  Sligo  line  of 
the  dreat  Southern  and  Western  enters  from  S.W. ;  and  the  Sligo, 
Lxitrimand  Northern  counties,  from  Enniskillen  (counH-  Forman.-i^li), 
ami  .Manor  Hamilton  (county  1^'itrim),  from  the  N.E.  These  lines 
unite  at  Collooney  and  »lMre  the  railway  from  thi»  junction  to  the 
town  of  Sligck 

Population  and  Admnistratim. — The  population  (94,416  in  1891, 
SJaOSj  in  1901)  decreases  at  a  rate  considerably  above  the  average 
m  tiie  Irish  counties,  and  emigration  is  heavy.  Of  the  total  about 
90%  arc  Roman  Catholics  and  aliout  7%  Protestant  Episcopal iaiui. 
Aljout  H8"i,  is  rur.il  ixijiulation.  The  county  town  is  Sligu  (vxjp, 
10,870);  Uallymotc  and  Toljcrcurry  (or  TubbcrcurryJ  arc  small 
tnbind  market  towns.  The  county  \n  divided  into  six  baronies. 
Assizes  arc  held  at  Sligo  and  quarter-sessions  at  Ballymote,  Easky 
and  Sligo.  For  parliamentary  representation  the  county  has  since 
IS85  formed  two  divisions  (North  and  South),  each  returning  a 
member.  The  oounty  ia  mainly  in  the  Piotcatant  diocese  of  Kilmore, 
ami  in  the  Roman  Catholic  dinfrawtol  Aidagh,  Achonry,  Hphfa  and 

Kill. .la. 

History. — The  county  was  cruitcd  by  Sir  Henry  Sydney  in 
i57g.  On  Carrovvmure.  between  Sli^o  and  Ballysadarc,  there 
is  a  remarkable  collection  of  ancient  stone  monuments  1  see 
SuGO,  town).  At  DrunnlitTe  (5  ni.  N.  of  Sligo)  arc  the  only 
round  tower  remaining  in  the  county  and  a  beautiful  Celtic 
cross  13  ft.  in  height.  The  principal  monastic  ruins  arc  the 
abbey  of  St  Fechan  at  Ballysadaie,  with  a  church  of  the  nth 
or  tath  oentuiy;  the  abbey  of  Sli(»;  and  a  remarkable  group 
of  inuMiqgi  on  the  ialand  Iniahmmny,  vhicfa  iiidude  a  cashd 
or  mUed  endoaoie;  three  ontaiks,  one  of  wUdh  oontaiiit  mn 
oaken  figure  in  ecclesiastical  garb;  two  holy  wells;  and  also 
altars,  pillar  stones,  inscribed  slabs  (one  of  which  is  unique 
amoHK  ibosi-  of  its  kind  in  Ireland  in  having  an  inscription  partly 
in  l.atiu),  aisd  several  examples  of  Ijcehive  cells.  This  settlement 
is  associated  with  .Molaise,  a  saint  uf  tlie  early  6lh  century  (not 
identical  with  the  Molaise  of  Devctusli  in  Loch  Kmc),  and  the 
remains  still  attract  pilgrims,  who  revere  the  oaken  figure 
mentioned  as  an  image  of  the  saint,  though  it  is  more  probably 
the  figurehead  of  a  vessel. 

SLIGO,  a  municipal  boKOUgh,  teaport  and  market  town,  and 
the  county  tu.sii  ui  county  Sligo,  Ireland.  Pop.  (iqoi)  to.Syo. 
It  lien  at  tbe  head  of  an  ana  of  SUgo  Bay  on  the  oortb-wcst 
coait,  OB  tho  rim  Ganogue,  134!  m.  N.W.  fian  Dublin  by  the 
MkUsad  Gnat  Westam  raOwsy.  This  company  ^uucs  with  the 
OMBt  SavdMiB  and  W«tt«in  and  tbe  SUgo,  Leitrfai,  aod  Nottbein 
Coaati«nB«H9»tb»nK  to  Collooncy  junction,  6}  m.  S.,  from 
which  tbe  former  runs  S.  to  Limerick  and  the  latter  E.  to  Ennis- 
killen. Tile  situation  of  Sligo  Is  beautiful;  the  bay  is  separaleil 
from  the  tine  Loiijjh  Gill  by  less  than  4  m.  of  a  ritlily  wooileil 
valley,  with  Hanking  hills  exceeding  1000  ft.  in  clcxation,  Sligo 
takes  rank  with  ("'.alway  and  Limerick  as  one  of  the  three  principal 
ports  of  the  west  roast  of  Ireland.  Regular  communication  by 
Steamer  is  maintained  with  Liverpool  and  Glasgow,  and  a  con- 
•iderable  export  trade  is  carried  cm  in  grain,  flour,  pork  and 
cattle;  while  ooala,  inn,  timber  and  provisions  are  imported. 
Tbere  Is  a  dcptb  on  tbe  barbour  bar  of  16  ft.  at  bw  water,  and 
tbcreareoominodMiiii  quays  and  baiina.  Harfaonr commiawonera 
awtiol  tbe  port.  Brewing,  flour-Biilling  and  BW-auUing  an  tbe 


chief  induttiies,  and  tbape  la  an  nyoitaat  buttfr-aunket. 
Monthly  fairs  are  held.  Sligo  is  •  centre  of  aafanoB  and  aca* 

lishing  industries. 

The  Dominican  .Abbey,  founded  in  \  2'^:^  by  Maurice  Fitzgerald, 
Lord-Justice,  is  one  of  the  tinest  monastic  ruins  in  Ireland.  It 
w.is  partly  destroyed  by  fire  in  1414  and  again  in  t642.  Three 
sides  of  the  cloisters  remain,  and  the  lofty  quadrangular  tower 
at  the  junction  of  the  nave  and  chancel  is  entire.  The  east 
window  is  of  the  date  of  the  original  structure.  The  principal 
modern  church  is  the  Roman  Catholic  cathedral  (iS6q)  for  the 
dioceie  of  E|phin  in  tbe  Nonnan  style  wilb  a  finely  sailptvnd 
doocway.  TlwieisalaoaRanaaCUbolkailkie. 

A  castle  was  bnfit  at  SU(»  by  Maurice  Fitagnald  in  ta4S, 
which  bi  1170  was  taken  and  dntroyed  by  O'Doand;  in  1310 
it  was  rebuilt  by  Richard,  earl  of  Ulster,  and  was  again  paitly 
destroyed  in  1360  and  1.^04.  Of  this  and  tbe  walls  with  whidi 
the  town  w.ts  fortiticd  there  arc  no  remains.  Early  in  !he  reign 
of  J;imes  I.  the  town  received  a  market  and  two  annual  lairs; 
in  161 J  it  was  incorjxirated  and  received  the  privileges  o!  a 
borough;  and  in  1621  il  received  a  charter  of  the  staple.  In  1641 
it  was  besieged  by  the  Parliamentary  forces  under  Sir  C  harles 
Coole,  but  was  afterwards  evacuated,  and  occupied  by  the 
Royalists  till  the  termination  of  the  war.  In  1688  it  dedaiad 
in  favour  of  James  II.,  and,  after  being  captured  by  the  Ennis- 
killcncrs,  was  retaken  by  (General  Sarsficld,  but  tiltimately 
Burteodeved  to  tbe  carl  of  Gtanaid.  Tbe  bonogb  was  di»- 
f  rsacUaed  b  i8}a  Under  tbe  Local  G««cnaMnt(belaad}  Act, 
i8g8  it  retains  ito  wonr  and  conontieii,  bat  tbe  httec  baa 
practically  tbe  status  of  an  oiban  &trkt  oonncB. 

The  country  neighbouring  to  Sligo  presents  fine  coast  scenery, 
west  coast  of  Ireland,  while  inland  it  is  wild  and  mountainous. 
Three  m.  S.W.  of  the  town,  on  Carrowmorc,  is  a  remarkable  collection 
of  megalithic  remains,  including  cromlechs,  stone  circles,  and  burial 

cairns,  which  has  !>een  take:;  :i>  mark  the  site  of  the  fraditiunal  Kittle 
of  .North  .\1oylura.  On  Kmx  knarca  (107H  ft.  I.  sciuih  of  Slijo.  is  a 
huge  cairn.  »hioh  tradition  sets  ilown  as  the  biirial-pl.ice  of  Queen 
Mai)  (Meaveof  Connaught).  Five  m.  N.  of  Sligo  is  Drumcliffe,  with 
niund  tower  and  Celtic  cross.  Rosi«s,  on  SJiao  Bay,  ina  favourite 
resort.  siij;o  is  a  centre  for  salmon  and  trout  hshii^. 

SUNG  (from  M.  Eng.  slingen.  to  fling,  throw  with  a  jerk,  IccL 
slyngca,  cf.  Ger.  scfdingen,  tu  twist],  an  implement  for  ■^■t^fg 
miaaika,  also  fnm  ita  teaemblance  in  form  to  the  iaapkncBt, 
a  bangjng  kop  vaed  as  a  aoppoit  for  a  wounded  bub,  a  cbaiB 
with  books  used  for  raising  or  lowering  bcKvy  goods  or  tklj/BlSB, 
ftc.  The  sling  as  a  weapon  is  probably  tbe  earliest  form  of  dence 
known  to  mankind  by  which  an  increase  of  force  and  range  was 
given  to  the  arm  of  a  thrower  of  missiles.  Sling  stones  from 
the  stone  age  have  been  irerjuenl  ly  found  (see  .\:sMS  AND  .'XlLilorR). 
The  form  of  the  weajxm  is  of  two  kinds:  ilie  sli:.?;  i>roper  consists 
of  a  small  strap  or  socket  of  leather  or  linje  tu  wJiich  two  cords 
arc  attached;  the  slinger  holds  the  two  ends  in  one  hand,  whirls 
the  socket  and  missile  rapidly  round  the  head  and,  loosing  one 
cord  shar{)ly,  despatches  the  mi.s.si]e;  the  other  type  is  the  Slaf 
sling,  in  which  tbe  aHqg  itself  is  attached  to  a  short  Staff,  bdd  in 
both  hands.  This  was  used  for  heavier  missiles  especially  in 
siege  operations  during  tbe  middle  ages.  There  are  many  refer- 
ences to  slings  and  to  sltngen  in  tbe  Bible;  the  kft-bsndcd 
slingns  of  Be^janbi  werefaaxms  Oudgea  n.  i6).  Ibe Aaqntaa 
show  the  sling  of  the  ordinaiy  type  and  sUngcn  were 
in  the  andent  Egyptian  army,  but  not  before  tbe  ftb 
centur>-  b.c.  The  sling  (Gr.  a<pt»bbvri,  Lat.  funda)  is  not  men- 
tioned in  Horuer;  Herodotus  (vii.  15S)  speaks  of  the  slingers 
in  the  army  offered  by  Gelon  to  serve  against  the  Persians;  it 
seems  to  have  been  a  weapon  chiefly  used  by  barbarian  tnxijis. 
The  .\camanian^,  however,  were  cijxrt  slingers  (  I  hue.  li.  81), 
and  so  also  were  the  .\chacan5,  who  later  invented  the  sling 
which  discharged  a  shaft  with  an  iron  f>oIt  head  (Livy  xlii.  65, 
from  Polybius).  In  the  Roman  army  by  the  time  of  the  Punic 
Wars  the  slingers  ifunJitvrcs)  were  auxiliaries  from  Greece, 
Syria  and  Africa.  TbeBaleari£ialandess,wlioweielnHannibal'a 
amy,  were  always  fauMOB  aa  dbgeia.  bi  nedienl  timei  tte 
sibv  i*M  niKb  nsed  in  tbe  nankisb  atiny,  cqwdally  in  defnrfing 
txcBcbes,  whib  tba  staffniHiig  waa  tised 
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in  the  i4ih  century.  They  were  used  down  to  the  i6th  and  17th 
centuries  to  throw  prt-naiUs 

SLIVEN,  Slivno  or  formerly  Skliunia  (Turk.  Islimye),  a 
town  i  i  Hiilgaria,  in  Eastern  Rumelia,  at  the  southern  foot  of 
the  H.dkan  Mountains,  105  m.  E.N.E.  of  Philippopolis  and 
near  the  southern  entrance  of  the  defile  known  as  the  Iron  Gate. 
Pop.  (1906),  25,049.  There  are  numeixnis  mosques  in  the  town, 
but  the  greater  part  of  the  Turkish  population  emigrated  after  the 
Russo-Turkish  War  o(  1877-78.  Slivcn  contains  tbe  fovern- 
ment  factory,  founded  in  1834,  for  the  manufacture  of  military 
dothingi  h  it  the  cUef  oeutK  in  Bulgaria  far  the  KWgh  and  fiiie 
hoatHpans  known  as  oto  and  ihayak,  and  ha  nine  k  locally 
odebfated.  Extensive  mulberry  occhanb  have  been  planted  in 
onuMxion  with  the  silk  industry. 

Sliven,  the  Slh'fanos  of  the  nyzantini-  writers,  owcrl  il:^  fcirrrK  r 
Strategic  importance  to  its  position  on  one  of  the  trans- lljikaii 
highways  to  Adrianople  and  tlic  souili.  In  the  middle  ages  it 
was  a  subject  of  dispute  bttween  Hyzaiuium  and  Bulgaria. 
.\ftcr  its  capture  by  the  Turks  I  i  iSSI  it  was  one  of  the  I'oinik 
town*  which  remained  exempt  from  taxr^  and  were  allowed  to 
elect  their  own  voivodc;  but  these  privileges  were  lost  in  the 
i6th  century.  In  iSiq  Sliven  was  occupied  by  the  Kusaian  army 
under  Ru  tigLr  .iiid  Gorchakov. 

SUIAMB.  SIR  HAMt  (1660-1753),  British  coUector  and 
phyaldaa,  wat  bora  on  the  t4th  of  hiiA  i<6e  at  SiDyltai^  in 
county  Down,  Inland,  wfaere  his  father  had  aettkd  at  the  head 
of  a  Scotch  colony  lent  over  by  James  I.  He  had  as  a  yonth  a 
taste  for  collecting  objects  of  natural  history  and  ot  her  curiosit  ics. 
This  led  him  to  the  study  of  medicine,  which  he  went  to  London 
to  pursu'.-.  <firccting  his  attention  to  hotany,  niatiria  niedira 
and  pharmacy.  His  collecting  pro[x-n-silics  made  him  useful 
to  John  Ray  and  Robert  Boyle,  .\ftcr  four  years  in  Ivondon  he 
travelled  through  Franre.  5]>eiii!ing  some  time  at  Paris  and 
Monii>cllicr,  an<l  taking  his  .M.D,  degree  at  the  university  of 
Orange  in  1685.  He  returned  to  London  with  a  considerahic 
collection  of  plants  and  other  curiosities,  of  which  the  former 
were  sent  lo  Ray  and  utilized  by  him  for  his  History  of  Phnls. 
Sloane  was  qakkljr  elected  into  the  Royal  Society,  and  at  the 
some  time  he  attracted  the  notice  o(  Thomas  Sydenham,  who 
faveUm  vahiableintrodiictianatopnetioe;  En  itt?  he  became 
fdlov  of  the  College  of  Physldans,  and  pnwceded  to  Jamuca 
the  same  year  as  physidan  In  the  suite  of  the  duke  of  Albemarle. 
The  duke  died  soon  after  landing,  and  Sloane's  visit  lasted  only 
fifteen  months;  but  during  that  time  he  got  together  about 
800  new  species  of  plants,  the  island  being  virgin  ground  lo  the 
botanist.  Of  these  he  published  an  elalwirate  i  ataloguc  in  Latin 
in  i&i)6;  and  at  a  later  <late  ( 1 70;  i  7  r  j'l  he  made  the  expi-ricnres 
of  his  visit  t  iie  subject  of  two  folio  volume?;.  He  became  set  ret  ary 
to  the  Royal  So<^iely  in  1O0.5.  and  edited  the  PhUo^upixkal 
Transections  for  twenty  years.  His  practice  as  a  physician 
among  the  upper  classes  was  large.  In  the  pamphlets  written 
concerning  the  sale  by  Dr  William  Cockbum  (1650-1730)  of  his 
secret  remctly  for  dysentery  and  other  fluxes,  it  was  stated  for 
the  defence  that  SkMoehloielf  did  not  disdain  the  same  kind  of 
imiftirnhmal  eoodnct;  and  same  eoiaar  la  given  to  that  dwige 
bjr  the  fact  that  his  only  medical  publication,  an  Account  of  a 
Medkfme  for  Somms,  Wmknm  mid  elfwr  Ditkmpers  oj  the  Eyes 
(London,  1745)  wasnot  |^««BtOthc  world  until  its  aatlwrwas  in 
his  eighty-6fth  year  and  had  retired  from  practice. 

In  1716  Sloane  was  created  a  baronet,  Ix-ing  the  first  medical 
practitioner  to  receive  an  hereditary  title,  and  in  1710  he  became 
president  of  the  College  of  Physicians,  holding  the  ollice  si.'itccn 
years.  In  1712  he  was  .-ippoinled  ph.ti'sician-gcncral  to  the  army, 
and  in  1727  first  physician  to  (leorge  11.  In  17J7  also  he  suc- 
ceeded Sir  Isaac  Newton  in  the  presidential  chair  of  the  Rtjyal 
Society;  he  ntired  from  it  at  the  age  of  eighty.  .Sloane'g 
memoiy  aurvwes  mom  by  his  judidons  investments  than  by 
anything  that  he  oootiflHited  to  the  subject  matter  of  natural 
science  or  even  of  his  own  profeatfon.  His  purchase  oi  the 
manor  of  Cbdsen  la  X71S  has  perpetuated  his  memoiy  in  the 
name  of  ft  "piaoe, "  a  street,  and  a  square.  His  great  stroke  as 
a  oaUector  uw  to  acquire  (by  bequest,  cooditiooal  on  paying  oil 


certain  debts)  in  1701  the  cabinet  of  William  Courten,  who  had 
made  collecting  the  businc-ss  of  his  life.  When  Sloane  retired 
from  active  work  in  1741  his  library  and  cabinet  of  curiositirs, 
which  he  took  with  him  from  Bloomsbury  to  his  house  in  Ch<  l.s<  ■ . 
had  grown  to  be  of  unique  value.  On  his  death  on  the  nth  of 
January  1753  he  bequeathed  his  books,  manuscripts,  prints, 
drawings,  piauRS,  medals,  coins,  seals,  cameos  and  other 
curiosities  to  the  nation,  on  condition  that  parliament  should 
pay  to  his  eioctttom  (^i^fioo,  which  wss  a  good  deal  less  than 
the  value  of  the  collection.  The  bequest  was  aooepted  on  those 
termsby  SB  act  passed  the  same  year,  and  the  collertien,togath<t 
with  George  II.'s  royal  library,  &c.,  was  opened  to  the  public 
at  Bloomsbury  as  the  British  Museum  in  1759.  Among  his 
other  acts  of  munificence  may  be  mentioned  his  gift  to  the 

-Vpothctarics"  ("unipaf.v  of  the  liol.mical  Of  pfaysic  gaidCU, 
which  liicy  had  iciUed  Iroin  ilie  Cheisea  estate  since  1673. 

S.'.-  Wi  lli.  Ui-lnr:  nf  !hr  Rnv^:l  .V,.,  iV;v,  i,  ^50  (Lontlon,  1848); 
arKl  Munk.  RnJl  o!  ihr  Cnii.:,'f  J'hvsicians.  2n<I  cd.,  i.  4(16  (Uiiichm, 
I87«). 

SLOCUH.  HENBY  WARMER  (1827-1SQ4),  American  general, 
was  born  at  Delphi,  Onondaga  county,  New  York,  on  the  S4tll 
of  September  1897,  and  graduated  at  the  United  Sutcs  Miiitaiy 
Academy  in  1851.  Het«ignedfromtbeannyini856topractbe 
law  at  Syracuse,  N.Y.,  and  in  1839  he  wis  a  member  of  the  state 
Assembly.  When  the  CIvO  War  hnlkt  out  he  became  colonel 
(May  1861)  of  the  J7th  New  York  Volunteers,  and  was  promoied 
brigadier-general  of  volunteers  (.\ugust  iS6i)  and  major-general 
of  volunteers  (July  iXiii).  He  fought  in  all  the  \'irgii;ia  cam- 
paigns from  the  first  battle  of  Hiiil  Run,  where  he  led  a  regiment. 
t'.i  (iettysburg,  where  he  cor:imanilc<l  the  XII.  corps.  With  that 
corps  he  was  transferred  in  the  autumn  of  186}  un<ler  Hooker's 
command  lo  the  Tennessee  Valley,  and  took  part  in  the  battle  of 
Chattanooga.  He  remained  with  the  .\rmy  of  the  Cumberland 
after  his  corps  was  merged  into  that  of  Hooker,  took  part  in  the 
Atlanta  campaign,  and  after  Hooker's  retirement  succeeded  to 
the  command  of  Uw  XX.  coips  (bite  XL  and  XII.).  He  com- 
manded  the  Athwta  fUflMa,  and  with  Sherman  took  part  in 
the  "  march  to  the  sea,"  and  subsequently  in  the  CaraHnas 
campaign  from  Sa%'annah  to  GoMrimro,  as  commander  of  the 
left  wing.  He  resigned  from  the  army  in  September  1865, 
resumed  professional  pr.ictiro  at  Brooklyn,  and  w:is  a  Democrat ir 
representative  in  Congress  in  uS5()-i873  and  again  in  1883-1885. 
In  1S76-1884  he  was  president  of  the  Brooklyn  city  board  of 
public  works.  He  died  at  Bnx)klyn  on  the  14th  of  .April  1894. 
.■\  nionumen'  r.i  (.rrtral  SliM  iim  fiy  rrrilcrirk  MacMonnics waa 
unveiled  at  Brooklyn,  N.V..  on  the  30th  of  May  1905. 

SLODTZ,  RENi  MICHEL  or  MICHEL  AHOB  (1705-1764). 
French  sculptor,  w  as  born  at  Paris.  He  ptissed  seventeen  years  at 
Rome,  where  he  was  chosen  to  execute  a  statue  of  St  Bruno,  one  of 
the  best  modem  works  of  the  dass  in  St  Peter's.  He  was  also  the 
sculptor  of  the  tomb  of  Marquis  Capfwid  m  St  John  of  ^he  Floren- 
tines. Other  wotfcs  of  his  are  to  be  seen  at  the  church  of  St  Lonla 
of  Fiance  and  at  Santa  Maria  ddia  Scab.  After  bis  return  to 
France  in  1747,  Slodtz,  in  conjunction  whh  his  brothers,  Antolne 
Sfbasiicn  and  Paul,  produced  many  decorative  works  in  the 
churches  of  Paris,  .nnd,  though  much  has  bcf  n  -t'osred,  his 
most  considerable  achievement  the  tomb  of  T.anguc  t  de  Gcrgy 
in  St  Sulpice  (commissioned  in  1750)-  still  e.tisls.  Slodtz  was, 
like  his  brothers,  a  member  of  the  .Academy  of  Painting  and 
Si-iil[it-.iri-,  and  many  parti<-ulars  of  his  life  are  preserved  in  a 
memoir  writ  ten  by  Cochin,  and  also  in  a  letter  from  the  same  to 
the  Cauite  liiifniirf.  which  was  reproduced  by  CastQfaon  bi  the 

S((ro!o%c  of  1 766. 

Slodtz's  father,  Sibasticn  (1655-17561,  w.is also  a  sculptor,  born 
at  Antwerp;  he  became  a  pupil  of  Ginirdon  and  worked  mostly 
under  him  at  VenaSles  and  the  Tnileries.  His  ddef  works  were 
"  Hannibal "  hi  the  Tnileries  fsnien.  n  statue  of  St  Ambrose  in 
the  Palais  des  Tnvalides,  and  a  bas-relief  "  Sdnt  Louis  sending 
missionaries  to  India." 

5w  C.  N.  Cochin.  .Urm.  infd.  (Paris,  1881):  Barbct  de  Jouy, 
Sfulpturr  modfrne  du  Louvre  (Paris,  1896);  DuistieUS,  AtHilet 
/raii{o»4i'Ar«Mfcr  (Pari*,  18^). 
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SLOGAN— SLOVAKS 


MUUM»  tin  mt-ciy  «f  the  Ht^dud  ckuis.  It  «M  the 
Stthering  caU  of  the  claii,  eftcn  the  aane  of  the  chn,  the  place  of 
meeting,  and  the  like,  and  wis  uttered  when  charging  in  battle. 

The  Gaelic  word,  of  which  "  slogan  "  is  the  English  adaptation, 
is  sluagh-ghairm,  from  slmth,  army,  host,  and  jijiVw,  call,  cry. 
A  variant  form  ul  "  sloK-m  "  "  iioKornc,"  which  has  given  rise 
to  an  invented  word  "  slughoril,"  used  by  Chatterton  [Batlicof 
Hastings,  ii.  lo)  and  by  Browning  (Childe  Roland:  lij  j[  ihc  term 
meant  some  kind  of  war-trumpet  or  horn.  Skeat  (Elym.  Did. 
1898,  Errata  and  Addenda)  has  shown  th;it  ("hattcrton  used  an 
edition  of  Gavin  Douglas's  tran&iaiion  oi  Virgil,  where"  slogornc  " 
ieqwUed"  alnghonie,"  and  the  context,  "  The  deaucht  truinpet 
blawis  the  brag  of  were;  the  slughome,  enaeule  or  the  wache  cry 
went  for  the  battaU  all  suki  be  reddjr,"  nuled  him. 

■UHUll*  •  town  of  Ruaoia,  in  the  covenuBest  of  Grodno,  15s  BL 
hy  nil  SJL  of  the  dty  of  Grodno  and  io  m.  from  the  railway 
fnn  Umoow  to  Warsaw,  on  the  hifih  cruRgy  banks  of  the 
SKhara.  Pop.  (iS8j),  21,110;  (1897)  i5,8gj,  including  many 
Jews.  It  denVcs  its  importance  from  the  river,  which  is  navigable 
and  joins  the  Oginsky  canal,  connecting  the  Xirmen  with  the 
Dnieper.  Corn,  tar,  and  cspcci.ally  timber  arc  cxportc<i.  Slonim 
is  mentioned  in  1040.  when  V;iroslav,  prince  of  Kiev,  defeated 
the  Lithuanians  in  it;,  ueiKhbcmrhood.  In  1 241  the  Monro's 
pillaged  it  and  burned  its  wooden  fort.  Owing  lo  its  position 
between  Galician  Russia  and  Lithuania  it  otton  changed  hands, 
until  it  was  conquered  by  the  Lithuanians  in  the  14th  century. 
From  1631  to  168$  it  was  the  scat  of  the  Lithuanian  die  t  :imi 
became  a  flourishing  city.  In  the  i8th  century,  under  the 
betman  Oginaky,  a  canal  was  dug  to  connect  the  Shchara  with 
the  Dniaper.  Qginaky  embdiiihed  the  city  and  founded  there 
a  printlng^oiBce.  Ruau  anneied  the  town  in  179$. 

SLOOP,  •  type  of  email  sailing-vcsscU  which  have  one  mast 
rigged  "  fore  and  aft,"  carrying  a  mainsail,  gaff-topsail,  jib 
and  fore  stays..-".!!.  There  is  little  in  ri^  tu  dibiiiijjuish  a  sloop 
from  a  "cutter,"  and  the  terms  are  used  indibcriminalely; 
sometimes  a  distinction  is  drawn  by  a  sloop  having  a  ;i\e<l 
and  a  cutler  a  running  bowsprit.  In  the  sailing  and  early 
stean;  da>s  of  naval  warfare,  a  "  sl(Hip  "  wa-s  a  sm.ill  ror%'c1te, 
ship-rigged,  wilh  all  the  guns  mounted  on  the  upper  deck. 
Like  so  many  nautical  terms  the  word  was  borrowed  from  the 
Dutch,  viz.  sloep,  boat.  This  is  generally  taken  to  be  an  adapta- 
tion of  the  Fr.  ckaloupe,  Span,  and  Port,  c/m/u^ii,  cf.  Itel.  jcio- 
luppa.  Eng.  "  shallop,"  a  light  boat.  These  probably  rcpneent 
some  native  word  borrowed  by  Spanish  or  Portuguese  nilois  in 
the  East  or  AmecicaB  Indies.  Other  etyHwlogMsdistiwg«iiab  the 
Dutch  vtA  Ftench  wocdi  and  refer  jlee/  to  the  common  Teutonic 
root,  meaning  to  ^ide^  to  cnep^  seen  hi "  ai^"  Ger.  aeUtifm, 
McMiefen,  &c. 

SLOTH,  the  n.-in-.c  for  ihr  v.iritni^  ri  j>r;';cn:;U!ves  of  4  group 
of  arboreal  trojiicai  American  manimaih  iielonKing  to  the  order 
KilenMta  ;>/.■.'.).  Sloths  are  some  of  the  most  completely 
arboreal  of  ail  mammals,  living  entirely  among  the  branches  of 
trees;  and  usually  hanging  beneath  thetn,  back  dowr.w.trds, 
and  clinging  with  the  hook-Unc  organs  to  which  the  terminations 
of  their  limbs  are  reduced.  When  obliged  to  descend  to  the 
ground,  which  they  rarely,  if  ever,  do  voluntarily,  sloths — owing 
to  the  unequal  length  of  their  limbs  and  the  f^^'  conforma- 
tion of  their  feet,  which  allow  the  ^''■r^«'«  to  net  onty  on  the 
outer  edge— crawl  along  a  level  aozfaoe  with  cooadermUe  diffi- 
culty. Though  generaOy  slow  and  inactive,  even  when  in  their 
natural  haunu,  they  can  on  ooauiooe  tmvd  with  considemUe 
rapidity  ahng  the  branchea,  and  as  they  do  not  leap,  like  noet 
other  arboreal  creatures,  they  avail  themselves  of  the  swaying 
nf  the  bough^i  hy  tht*  '.vnn!  to  pass  from  tree  to  tree.  Tliey  fee<l 
on  leaves  and  young  shoots  and  fruits,  wliieh  they 
their  mouth,  the  forc-limbs  aiding  in  dragging  boui^hs  within 
reach,  but  not  Ix-ing  used  as  h.ands.  When  sleeping,  sloths 
roll  themselves  up  in  a  ball,  and,  owing  to  the  dr>' shaggy  character 
of  their  hair,  are  inconspicuous  among  the  moises  and  lichens 
with  which  the  trees  of  their  native  forests  abonmd  The  con- 
cealment thus  afforded  is  heightened  in  tone  epectes  by  the 
peculiar  greenish  tint  of  the  hair,  due  not  to  the  oolonr  of  the 


h^  itedf ,  but  to  the  presence  upon  Ha  amCsoe  of  en  alga,  the 

lodgment  of  which  is  fadlitated  by  the  fluted  or  rough  surface 
of  the  exterior,  and  its  growth  is  promoted  by  the  «t*mpnf» 
of  the  atmosphere  hi  the  gioooiy  tnipicil  foNMa.  Sktha  are 


The  Unau  or  Two-toed  Sloth  {Chtioepus  hoffmanni). 

nocturnal,  silent,  inoffensive  and  solitary  animab,  and  produce 
usually  but  one  young  at  birth.  They  appear  to  show  an  almost 
reptilian  tenacity  of  life,  surviving  the  most  severe  iiguriea 
and  hue  doeee  of  iwiian%  sad  cihiUiing  longer  penistence 
of  irritability  of  mnaculnrtiime  after  death  then  oUier  maatnahk 
Several  other  animals,  end  as  the  African  potto-hnrais,  and 
the  Asiatic  lorises,  are  popularly  called  sloths. 

SLOUGH,  a  market  town  in  the  Wycombe  p,arliamcntary 
division  of  Ruckingluunshire.  England,  18  m.  W.  of  Londonby 
the  Great  Western  railway.  Pop.  of  urban  diitrict  (iqoi), 
11,453.  1'  lies  in  the  flat  valley  of  the  Thames,  nearly  i  ni, 
from  the  river  at  Eton  and  Windsor,  and  is  wholly  modern  in 
appearance.  The  chief  public  building  is  the  Leopold  Institute 
and  Public  Hall  (188;),  a  memorial  of  Prince  Leoixjid,  Duke  of 
Albany.  The  British  Orphan  .Asylum  is  also  in  the  town.  The 
parish  church  of  Upton -cum-Chalvey,  St  Laurence,  has  a  Nocman 
ilcKjrway  and  other  portions  of  the  same  period.  It  is  the  burial- 
place  of  Sir  William  Hcrschel,  who  lived  in  the  vicutity,  act  up 
his  great  telescope  here,  end  made  many  of  hb  astroMnkal 

lUVAIGB  iShtdi,  fcm.  StMtnka,  adj.  sloteMsi^.  formerly 
Galled  Slovene,  but  to  be  distinguished  front  the  Slovenes  of 
Carinthia,  in  Magyar  J'dt),  a  Slav  people  numbering  about 
2,500,000  and  mostly  iising  in  the  northern  counties  of  Hungary. 
On  the  west  they  extend  into  the  neighl;ouring  di^;rici.s  of  Lower 
,\usln'a  and  Moravia  where  they  march  with  the  Ciermuns  and 
the  kindred  Moravians,  being  bounded  by  the  river  Morava 
and  the  Jablunka  Mountains;  on  the  north  they  touch  the 
Poles  along  the  frontiers  of  Silesia  and  Galicia;  on  the  east 
about  22'  £.  they  meet  the  Little  Russians  ahng  MM  indented 
faoundaqr;  on  the  south  thw  have  the  Uagyaie  as  neii^dMurs 
aloag  a  line  Johdag  FRssbuig  and  ZempUn.  Within  these 
Umils,  SKve  for  the  Genua*  hi  the  towns,  the  Slovsks  en  not 
much  nhced:  they  have  Isolated  eettkments  throni^Mut  the 
western  half  of  Hungary  extending  far  enough  south  to  meet 
similar  settlements  of  .Servians.  Their  chief  centre  is  S.  Marlon 
on  the  Turocz.  The  Slovaks  seem  to  have  occupied  this  territory 
in  the  5lh  or  6th  century  a.d.  and  also  lo  have  stretched  far  to 
the  south;  they  iCrmed  part  of  Samo's  empire  (middle  o!  rth 
century),  but  were  subject  to  the  .Avars  and  the  Franks,  and  then 
formed  part  of  Great  Moravia  until  that  kingdom  was  in  007 
conquered  by  the  Magyars,  who  displaced  or  as.similatcd  the 
southern  Slovaks  and  have  ever  sinoe  been  lords  of  the  rest, 
save  lorn  short  time  when  thqr  wen  under  Boleslav  the  Brave 
(uk  9»  j)  of  Poland,  and  early  In  the  14th  oentuiy  when  n  local 
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mAgnalc, Count  Matthew  of  Tren£(n,  made  himself  an  indepeadent 
ruler.  In  1848-1849,  when  the  Magyars  rose  against  Austria,  the 
Slovaks  rose  aRainsl  the  Magyars,  but  were  hamicci  back  to 
them  on  the  conclusion  of  peace.  The  M.LKyars  have  always 
treated  the  Slovaks  as  an  inferior  race  and  have  succeeded  iu 
assimilating  manjr  districts  where  the  prefix  Tot  in  place-names 
ihom  the  fotmer  presence  of  Slovaks:  those  wIm  take  the 
Magjrar  '■■ip-g*  and  attitude  arc  called  Magyanwaa.  The 
liagjm,  in  r*"*"*"^  oi  tliii  poliqr>  do  their  bat  to  euppress 
tke  Skrak  nitioittlity  in  eveiy  my,  even  to  the  extent  of 
teking  away  Slovak  children  to  be  brought  up  as  Magyaa,  and 
denying  them  the  right  to  use  their  language  in  chuich  and 
schocil.  The  result  is  a  large  eir.igralinn  to  America.  (See 
letters  by  Scut  us  N'iator  in  ^pedjlor,  i:jo6  sqq.) 

The  Slovaks  arc  a  peaceful,  rather  slow  race  of  peasants 
(their  aristocracy  is  Magyarizcdl,  living  almost  e.xclusivcly  upon 
the  land,  which  they  till  after  the  most  primitive  methods. 
Where  this  does  not  yield  sut&ciem,  they  wander  as  labourers  and 
especially  as  linkers  all  over  Austria-Hungary  and  even  into 
South  Ruaaia.  They  an  food  of  miuk,  and  their  eongt  have 
been  collectwL 

The  Slovak  language  is  most  cloaeiy  connected  with  Cech,  the 
diierence  being  bridged  by  the  tnnaitional  dUlecta  of  Moravia: 
tboii||}i  MiklosKh  has  cla«jM.-d  it  as  a  variety  of  Cech,  it  i»  better  to 
take  It  separately,  since  it  has  not  been  subjected  to  the  spciLil 
changes  which  have  in  that  langu.igc  assimiUtted  the  vowds  to  the 
fciri-Kiiinc  palatal  consonants,  nor  developed  the  f  which  is  char- 
actcnrtic  of  the  other  Nfinh-VVestern  Slavonic  tongue»,  but  h.n 
reni.iiiiixl  in  a  mure  primitive  stage  and  preserved  (as  might  be 
crpcctcd  from  its  central  |X)*ilii)n  in  the  Slavonic  world)  many  point!) 
of  agreement,  phonetic,  mor])hological  and  lexical.  »iih  South 
Siavonic  and  RusMan.  The  alphabet  is  founded  on  the  ^cch,  the 
accent  is  always  on  the  first  syllable,  Ions  vowuU  art  indicated  by 
acute  accents.  There  are  usuallv  reckoned  to  be  three  groups  of 
dialrets,  Western,  Central  ami  Kii!<tiT;i;  the  firi-t  being  nearest  to 
Cech.  the  l,i*t  t<i  Little  t<u>Mi.»n:  tlic  (\ntral  dialects  exhibit  less 
decided  features.  The  Slovak  dialects  spoken  in  Moravia  have  been 
mtt  iavcatiaiMd  fay  Bifteit  thooUwrn  «tiM  awdt  Mtiibetnn  traat- 
ment.  aa  doea  the  qiicatioa  of  the  idatloa  CI  Slovak  to  other  Shvonic 
gtt>up«. 

From  the  time  of  the  HuMttes  and  still  more  after  the  Reformatioii, 
Cm  h  inisiionarics,  colonist*  and  rcfuRces  had  brought  with  them  their 
Bil  lo  a:ul  «-r\iie  bihilvs;  Ciih  lx^a^u■  the  litcrar>'  lanuua^e,  and  is 
Mill  the  church  language  of  the  Slo\-ak  Protestants.  The  use  of  the 
local  tongue  was  the  result  of  a  desire  on  the  part  of  the  Roman 
Catholic  clergy  to  get  at  their  people.  A.  BernoUk  (1762-1813),  who 
first  ^stematised  the  orthography  and  made  a  dic-tionary,  taking 
Western  Slovak  as  his  ba<iis,  was  a  priest,  and  was  Jan  Holly 
(17^5-1849),  who  wrote  epics  and  odes  in  the  1  l.issit.il  taste.  A  new 
s:.in  w.is  made  in  the  'forties  by  L'udevit  St  fir,  Iii->cf  HurlMn  and 
M,  H<"lza  who  fuloptcd  the  central  dialcrt.  unitc<l  the  Cathtilic  and 
Prott-si.int  Slovaks  iti  it>i  ii-*  ami  Mirrcs-sfiilly  oppo«d  the  attempts 
to  keep  the  Slovaks  to  the  use  of  Cech.  However,  Safafik  the  great 
Savist  and  the  poet  KolUr  oontinued  to  write  in  Coch.  the  argument 
bring  that  Slavs  shonM  unite  to  oppose  the  enemies  of  the  race :  but 
without  their  language  the  Slovaks,  having  no  traditions  of  inric- 
pendent  political  life,  would  have  nothing  to  clinj;  to.  The  chief 
Slovak  writer*  since  Stur  (mostly  poets)  have  been  O.  Sladkovic, 
S.  Ch.ilupka.  V.  rau!in<-T6t,  and  at  prewnt  OrMa^;  MvifZiliwl.iv  and 
Svetour  iiurban-V'ajansky.  During  the  'sixties  the  Slovaks  founded 
three  gymnasia  and  a  ifatieo,  or  Htennr,  Nngwatie  awl  educational 
tocicty,  such  as  has  been  the  centra  oi  imlval  for  tite  uMiooal  Hfe 
«f  otlwr  Slavonic  nation-^  'ritr.«^  were  all  cloaed  and  their  property 
oanfiiieated  by  the  Mbk>  irs  m  ;hc  early  'sBventies,  but  the  struggle 
continues,  ami  nation^il  Mll-CDiisciousnesis  b  too  stronR  for  the 
ittempts  .It  M.ij^arization  to  have  much  probability  of  -ik  < 

BiHLiocRAPHV. — R.  W.  Seton-\V.itson,  Racial  Problems  in 
Uunjiary:  a  History  of  Ike  Slovaks  (1909).  give*  all  that  can  be  re- 
quired, with  special  chapters  on  Popular  Art,  Poetry  and  Music  by 
D.  Jurkovii  the  architect.  S.  H urban- Vaiansky  and  M.  Lichard  the 
oomixMcr.  Sec  also  T.  Capck,  The  Slovaks  (New  York,  1906);  Dr  E. 
Sfooola.  Prisbevok  ku  Statistike  Slmvnskn  (contribution  to  statistics 
of  Slovakland)  (Turocz  S.  Marton,  icyoj  i;  Fr.  Sa«inek,  Die  Slotaken 
(Prague,  187s);  S.  Cxambel,  in  Oif  mtrrrrkkisehe  Monarchie  in 
Wort  und  Bila;  Uiifarn;  vol.  v.  pp.  41,4  s<i(i  1  Vienna);  K.  Kalal, 
Die  Vnterdruckunt  der  Slovaken  (Prague,  1903);  J.  Borbisi.  Die 
ttan^elisrh-lutkeranisclie  Kirck*  Om/^HU  (NonlUlinn,  it^'ill.  K'ves 
the  religious  hi»tor>';  I.  VUSefc,  IMmy  ImrtUry  smenskej  (histor>' 
of  Slovak  literature)  (Turocz  S.  Marton,  1889;  Russian  trans..  Kiev, 
lil^) ;  Sbornik  Slmenskfrk  Ndrod»kh  toiesni  (collection  of  Slo>-ak 
Popular  Songs,  &c.>,  published  by  the  Malica  (1870-1874) ;  Sloveniki 
Spei-y  (Slovak  Ballads)  (Tur.  S.  Man.,  i88j):  D.  Jurkovi?,  Les 
Olamtes  poptdains  des  StMoqtitt,  text  in  Cech,  headings  in  French 
(Waaaa,  i<D^;  J.  Leea,  WMutmA  4*r  -     ■  - 


und  macforiidm  Sprache  (Budapest,  1871):  L.  Stdr,  JVeaAs  raEi 

Slovenskej  (Science  of  Slovak  Speech)  (PreMDura,  1846);  J.  Victorin. 
Grammalik  der  slorakisthen  Sprache  (Practical)  (Budapest.  1878): 
S.  Czambel,  Prispevky  k  dejindm  jatyka  Slovenskiko  (Budapest, 
lb«7) ;  Rukavat  Sptsovnej  relt  Slovenskej  (Haniiltook  of  Literary 
Slovak)  (Tur.  S.  Mart.,  190^)1  Slomti  a  uA  ret  (Slovaks  and  their 
s|icech)  (Budapest,  1903),  c(.  a  review  in  Anhh  J.  Sm.  Pkil.  xwi. 
p.  290;  Fr.  Pastmek,  Beilrd£e  tur  LauMtrt  der  aevdkitdim  Spracke 

(Vienna,  1888);  Fr.  Barto,  Uialektotorie  Uoravskd  with  tf— '  

(Brttnn,  1886):  A.  Sembcia,  ZdUadovi  Dialtktolotie  Cteko-t 


(Foundations  of  Cccho-Slovak  Dialectology)  (\'icnaa,  1864). 

(eTh.  m.) 

UAVBHBS  [SltmHci,  Gcr.  Windm,  to  be  dirtingiiabcd  inHn 
the  Slovaks  (q:t.)  and  from  the  Sktvioci  (see  Kasbubes)  wcat  o( 
Danzig],  a  Slavonic  people  numbering  about  1,300,000.  The 
chief  mass  of  them  lives  in  Austria,  occupying  Camiob.  (Krajina, 
Kralnl,  tlie  .southern  half  of  C'arinthia  (C'horulania,  Koro.sko, 
Kariiten)  and  Styria  (Stajersko,  Steiirniark)  and  some  of  the 
northern  part  of  Istria;  a  .small  <liv!h:<)ii  ui  them  is  found  over 
the  Italian  border  in  the  vale  of  Rcsia;  others  in  the  extreme 
south-west  of  Hungary.  Their  neighbours  on  the  south-west 
are  Italians,  on  the  west  and  north  Germans:  history  and  place- 
names  jH>int  to  Slovenes  ha%'ing  formerly  held  parts  of  Tirol, 
Salzbutg  and  Austria  Proper^  and  on  the  east  they  have  given 
up  aoath-weit  Httngaiy  to  the  Magyara;  to  the  aouth  they  have 
the  kindred  race  of  the  Croats.  The  boundary  on  this  side  is 
difTicuU  to  fix,  as  the  transition  is  gradual  and  a  certain  dialect 
of  Crua'aan  (ni.vkcil  by  the  use:  of  kaj  ^  "  what  ")  is  b)  sijnic  con- 
sidered to  have  been  uriginally  Slovene  (see  t  ROAiiA-Sl.AVONJA). 
Even  within  the  limits  above  defined  ihc  Slovenes  are  much 
mixed  with  Germans,  especially  in  the  towns,  only  in  Caroiola 
arc  they  fairly  solid.  Here  they  call  themselves  Krajinci  rather 
than  Slovenes,  in  fact  everywhere  the  general  term  gives  place 
to  local  names,  because  the  race  is  so  much  split  up  geographically, 
dialecticaUy  and  poUtically  that  conadouaneaa  of  unity  is  ol 
rather  recent  growth.  The  main  intellectual  centre  has  been 
Laibach  (Ljut^jua)  mt  next  to  it  Klagpnfun  (Celovec);  in 
Gras  (Gradec)  the  Cennan  element,  and  in  Gfirz  (Gorica)  the 
Italian,  predotr.it'.ilcs. 

The  Slovenes  arrived  in  these  parts  iu  the  yih  century,  appar- 
ently pies?,e<l  westwards  by  the  .Avars.  ii>  \.d.  505  they  were 
already  at  war  with  the  Bavarians,  later  ihey  formed  part  of 
Satno's  sreal  Slavonic  empire  and  were  not  tjuile  out  of  tOUCh 
with  other  Slavs.  On  its  collapse  they  fell  under  the  yoke  o(  the 
Bavarians  and  Franks.  At  first  they  had  their  aim  princea»  but 
in  time  these  gave  place  to  German  dukes  and  maigravea>  who 
had,  however,  to  use  the  native  tongue  on  certain  occaaiona. 
ThMe  fieb  of  the  ampin  finally  UU  to  the  Habsbuifa  and 
never  gave  then  any  trouble,  besice  their  language  has  had  freer 
play  than  that  of  most  of  the  .Austrian  Slavs:  they  have  been 
allowed  to  use  it  in  primary  and  seconilary  schools  and  to  some 
extent  in  loc;d  axlministration.  The  Slovenes  were  very  early 
(beKinninR  with  the  Sth  century)  Christianized  by  Italian  .md 
(■crni.iii  niissionarics;  lo  them  we  owe  the  I'rcisingcn  fragments, 
confessions  and  part  ol  a  sermon,  the  earliest  monuments,  not 
nerely  of  Slovene  but  of  any  Slavonic.  The  MS.  dates  from 
e.  1000,  but  the  cmnposition  is  older.  The  language  is  not  pure 
Slovene,  but  seems  to  be  an  adaptation  of  an  Old  Slavonic  trans- 
latioii.  Yet  it  is  enough  to  show  that  Old  Slavonic  is  not  CUd 
Skuvene.  Kocd,  a  prince  on  the  Flatten  See,  to  whom  Cynk 
and  MethodinB  (aee  Slavs)  preached  on  their  way  to  Kone,  was 
probably  a  Slovene,  but  no  traces  of  their  work  sarvive  in  this 
quarter.  E.'iccpt  for  a  few  15th-century  prayers  and  formulae 
we  do  not  Und  atiy  more  specimens  of  Slovene  until  the  Kcfornia- 
vilicn  Primus  Truber  translated  a  catechism,  the  New 
Tesiamenl  and  other  works  (Tubingen,  1550-1582),  and  J. 
Dalmatin  issued  a  splendid  Bible  (Wittemberg,  1584),  with  an 
interesting  vocabulary  to  make  his  work  intelligible  to  any 
Slovene  or  Croat:  at  the  SMM  time  and  place  A.  Bohorizh 
(/dfli  issued  a  toed  tnunawr  {Art$ita*  Ktniat,  &».}•  To 
eoqnteract  thb  the  Roman  Catholics  tmnslatwi  the  wwk  of  their 
English  apologist  Stapleton,  but  their  final  policy  was  to  bum 
ail  tbe  Slovene  books  they  could  find,  so  that  thcae  are  extremely 
can.  The  paliqr  «aa  amceaafiJ  and  oi^r  about  15%  ol  tbe 
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Slovcnrs  arc  Protestants.  Slovene  woke  to  a  new  life  in  J  he 
latu-r  part  of  the  18th  century.  Valentin  Vmlnik  was  the  first 
fK>ct  Hoc  Arih.  f.  Slav.  Phil,  (igoi),  xxiii.  .^S6,  xxiv.  74), 
but  his  surressor  Frrin<  i-  Prcscreii  (1800-1840)  npixnrs  to  have 
been  really  Rreat,  worthy  of  a  larger  rirric  of  nafUrN.  Other 
poets  have  been  A.  Janezif,  S.  Grcgorcif  und  Murn-Aleksaiidrov ;  | 
lirj»vec  was  a  Story  teller,  Jurtic  a  novclLst,  but  as  usual  with 
thew beginnings  of  literature  the  same  man  may  make  a  grammar, 
ime  u  dnnaack,  and  try  all  kinds  of  poetry.  The  two  great 
Sia vista  Xopitar  and  Miklosich  were  Slovenes,  but  were  le<l 
utny  tgr  noe  feeling  to  Iniiat  upon  Old  Slavonic  bdng  Old 
Skwae.  Thqr  were  mocceded  by  G.  Krek  and  V.  Oblak. 

The  chief  centres  of  Slovtae  letim  an  the  if alica  or  Linguist  ic 
and  Litemry  Society  and  the  Lyceum  at  Laibach.  The  MatUa 
publishes  a  chronicle  (Lttopis)  and  there  are  many  periodicals, 
chief  of  which  are  the  Ijubfiimsky  Zvoh  and  KrUt  the  latter 
pul  '.i  h<  1  at  Klagenfutt.  The  Ubcral  and  clerical  oigana  carry 
on  a  lively  polemic. 

The  Skwene  languaBc  is  the  nMWt  westerly  of  the  South  Slavonic 
group.  It  i*  very  cloidy  allied  to  Serbo-Croatian,  but  (bows  some 
points  of  resemblance  to  Cech  (retaining  di  and  U,  loss  of  aorist,  &c). 
It  is  split  Into  eight  dialects  which  iliflcr  among  themselves  widely. 
The  people  of  Resia  are  sometimes  rlasw^l  tjuitc  ajwirt.  In  phonetics 
Slovene  is  remarkable  for  thechantjc  of  the  firi.;irial  /■  dj  into  t  and  j 
(our  y)  respectively,  of  t  into  u,  and  for  the  luincidcnce  of  the  old 
half  vomli  I  and  n  •  dull «.  In  morphology  it  has  retained  the 
dual  flf  both  nouns  and  verbs  more  ncrfectly  than  any  other  living 
hmguapet  also  the  aairine  and  seN-eraf  periphrastic  tenws ;  it  has  lost 
its  aorat  and  imperl&t,  and  its  pnrticiplcs  have  moiidy  tx^cn  hxcd 
as  so-called  Reninds  or  verbal  advcrlw.  The  langiia^i-  ha.t  suffered 
much  from  (jerruiuiisiin-.  .in<l  i'm  u  ili'^'ili)[ii-il  an  article  »hieh  ha» 
since  been  puhficd  away.  There  is  a  free  atcent  and  the  accented 
ayttablae  naif  be  long  or  abort.  The  Resia  dialect  has  p(«ser\'ed  the 
nato^vonkaoocRCveryemctiy.  The  Sknwnca  have  always  used 
the  Latin  alphabet  moie  or  .  leas  clumsily :  rsoeotly  the  orthoiiaphy 
has  bem  icTormed  after  the  manner  of  Cech,  btit  tmiforniity  has  not 
)et  been  re.irhed. 

Biiu  101".  RAi'iiY. — J.  Siiman,  "Die  Slovcncn  "  in  Die  Vi'Jkrr 
Osterreuh-Vneams,  vol.  x.  (Vienna,  1881);  J.  Sket.  SloveniKfits 
SPrack-  und  Vbimiibuck  (Klagenfurt,  IMS):  Shmuim  iUmisnrna 
CiUinka  ("  Sbvene  literar>'  reading-book")  (and  ed.,  1906);  C. 
Pecnik,  PrakHsckei  Lehrbiuh  tUr  ilortnixhen  Sprache  (Leipzig, 
1890):  M.  PlcterSnik.  Simrntko-Nfm!ki  Slotar  (SI.  CU^r.  Diri.) 
(L.-iibath,  l8i>4-lS95):  FroisinRen  Fragments,  bested.  V.  \'i>n<lr.'il;. 
Crch  AkaJ.,  pt.  iii.  (Hranue,  iStjoi;  \.  Oblalc,  many  artitlL--  11  ^-1 
(irararaar  in  Archiv  f.  slai:  PkUaiogf  (ilSfig  »^^<l.);  j.  Uautluuin  di- 
Coorienay,  Opyl  foneliki  RezjanskUh  Garorov  {"  .Attempt  at  phonetics 
of  the  dialects  of  Resia,"  Russian)  (AVarsaw,  1875):  K<  atrckclj. 
SbaMib  noraias  Asan  ("  Slovene  popular  songs  )  (Laibach,  iii<;5 
aqq.).  (E.H.k) 

tun*  a  aquaUd,  ^y  street  or  qnarter  in  a  city,  town  or 
village,  inhabited  by  the  ver>  poor,  destitute  or  criminal  dasses; 
over-crowding  is  frequently  another  characteristic  (see Housing). 
The  word  is  a  comparatively  recent  one  and  is  of  uncertain 
origin.  It  has  been  doubtfully  coniutUd  wilh  .1  dialectal  use 
of  "  slump  "  in  the  sense  of  a  marshy,  swampy  place;  cf.  Oer. 
ScUamm,  mud,  and  Eng.  diakct  timmpek,  siattem  (Skeat, 
FJym.  Did.,  iqio). 

SLDYS,  BATTLE  OP,  fought  on  Saturday  liio  :4ih  uf  June 
1330,  one  of  the  two  sea-hghis  in  which  King  Edward  III.  of 
England  commanded  in  person,  the  other  being  that  called 
(Cspagnols-sur-Mcr  iq.v.).  The  place  of  the  encounter  was  in 
front  of  the  town  of  Sluis,  .Slu>'s,  or  in  French  licluse,  on  the 
inlet  between  Wcat  Fbuideis  and  Zeelaad.  In  the  middle  of  the 
14th  centuiy  this  waa  an  open  foadttead  capabk  of  haUiBg  large 
fleetiw  It  hat  now  been  sOted  vp  1^  the  river  Eede.  A  French 
fleet,  wUdi  the  king,  in  a  letter  to  hhiao  Edward  the  BUck 
Prince,  puts  at  igo  sail,  had  been  collected  in  preparation  for 
an  invasion  of  England.  It  was  under  the  command  of  Hue 
Qijii'ret,  admiral  tur '  In  kiiu:  i>!  France,  and  of  Nichol.is  Bchuchel, 
\vl)o  had  been  one  01  I  )ie  kinfj's  iri  asurers,  and  was  probably  a 
lawyer.  Part  of  the  tleet  consisted  ol  (uiuk-sc-  galleys  serving 
as  mercenaries  under  the  command  of  Barbavera.  AU hough 
Englisli  hi?ti)riuns  speak  of  Ring  Edward's  fleet  as  inlerior  in 
numlKT  to  the  French,  it  is  certain  that  he  sailed  from  Orwell 
on  the  ijnd  of  June  with  200 sail,  and  that  he  was  joined  on  the 
coast  of  Flanden  by  his  adminl  hir  tlie  North  Sea,  Sir  Robert 
Mfldqr,  with  ^othen.  S«ne  of  thb  twiin  of  TcaNb  wcte  no 


doubt  mere  transports,  for  the  Ung  brought  with  him  the  home- 
hold  of  his  queen,  Philippa  of  Mainaull,  who  was  then  at  Bruges. 
.Vs.  however,  one  of  the  queen's  ladies  was  killed  in  the  battle, 
it  would  a(ii>ear  thai  all  the  Kriglish  vessels  were  etnployed. 
Edward  anchored  al  Blankeldierghe  on  the  afterncxm  of  the 
J  ud  and  sent  three  squires  to  rcconmiitre  the  po-^ition  of  the 
Irench.  The  (ienocsc  Barbavera  advi.sed  his  rolle.igues  to  go 
!o  sea,  hut  Behuchet,  who  as  constable  exercised  the  general 
command,  refused  to  leave  the  anchorage.  He  probably  wished 
to  occupy  it  in  order  to  bar  the  king's  road  to  Bruges.  The 
disposition  of  the  French  was  made  in  accordance  with  the  usual 
medieval  tactics  of  a  fleet  fighting  on  the  defensive.  Qui^rel 
and  Bibucbet  fonned  their  force  into  three  or  four  linea.  with 
the  ah^  tied  to  one  another,  and  with  a  few  of  tha  lu|Ht 
stationed  in  bant  as  outposu.  Ring  Edward  cntcnd  the  nad- 
stead  on  the  nondng  of  the  24tb,  and  after  OHUMBitvting  to 
place  his  ships  to  windward,  and  to  bring  the  sun  behind  him, 
attacked.  In  his  letter  to  his  son  be  says  that  the  enemy  made 
a  nolile  defence  "  all  that  day  and  the  nicht  after."  His  ships 
were  arranged  in  two  lines,  and  it  may  be  presumed  that  the 
first  attacked  in  front,  while  the  second  woulii  be  able  to  turn 
the  flanks  of  the  opponeiU.  The  battle  was  a  long  succession  of 
hiind-to-!iaud  conflicts  to  board  or  to  repel  boarders.  King 
Edward  makes  no  mention  of  any  actual  help  given  him  by  his 
Flemish  allies,  though  he  saya  they  were  wflUng,  but  the  French 
say  that  ihcy  joined  after  dark.  They  abo  aawrt  that  the  king 
was  wounded  fay  Bfliuchet,  hut  this  Is  not  certain,  and  there  is 
no  teatimooy  save  a  legeadaiy  one  for  a  penooal  cnoountcr 
bctweco  him  and  the  French  oontmaader,  tbough  it  would  not 
be  in^tobabie.  The  battle  ended  with  the  abnost  total  dcatnic- 
tioo  of  the  French.  QoMret  was  stain,  and  BIhuchet  is  laid  to 
have  been  hanged  by  King  Edward's  orders.  Barbavera  escaped 
to  sea  with  his  squadron  on  the  morning  of  the  jsth,  carrying 
off  two  Kn^li-'h  prizes.  English  chroniclers  claim  th;it  the 
victory  was  won  wilh  small  cost  of  life,  and  that  the  loss  of  the 
French  was  .^o.ooo  men.  But  no  reliance  can  be  placed  on 
meilieval  estimates  of  numbers.  Alter  the  battle  King  Edward 
remained  .tt  anchor  several  dsyi,  and  it  Is  plobaUe  that  US 
lleet  had  suffered  heavily, 

.\i'THORiTlEs.— The  story  of  the  battle  of  Sluys  is  told  from  the 
Kn(;lish  .side  by  Sir  Harris  N'icnla.*,  in  his  Hislory  of  thf  Koynl  Savy, 
vol.  ii.  (London,  1847);  and  fmm  the  French  side  l>y  M.  <"  de  la 
Roncj&re,  Uislmre  de  la  marine  fraiicaise,  vol.  i.  (Paris,  tli99). 
BothaiaigecopioBsrefci«aoetto««UHdioaicaB.  (IX IL) 

SLTPI,  a  variant  off  **  a^> "  In  the  sense  of  a  narrow  panage: 
in  ardutectwe,  the  name  for  the  covered  psamge  usinlly  found 
in  monasteries  between  the  transept  and  the  dutptcr-hmne,  a» 

at  Winchester,  Gloucester,  Exeter  and  St  Albans. 

SMACK,  a  geiiiT.d  term  for  a  small  decked  or  half-decked 
vessel,  s-iilinc  under  v.irious  rigs  and  used  principally  for  fishing. 
The  word,  like  so  m.in>'  sea  terms,  w.is  borrowed  from  the  Dutch, 
where  smuk,  earlier  smackf,  is  the  name  of  a  coasting  vessel; 
it  is  generally  taken  as  a  corruption  of  sttttil:.  cf  Swed  sniKkii, 
Dan.  snackke,  a  small  sailing-vessel,  and  is  10  be  referred  to  the 
root  seen  in  "  snake,"  "  snail,"  the  original  meaning  a  gliding, 
creeping  thing.  "  .Smack,"  taste,  and  "  smack,"  a  smart  sounding 
blow  or  slap,  also  used  of  the  sound  of  the  lips  in  kissing  or 
tasting,  must  be  diaiingiii^wi.  In  the  fint  case  the  word  is  in 
O.E.  ffnoec  and  is  ooamioa  to  T^uteok  haguages,  cf.  Dan.  Micgi 
Ger.  xhmckm,  ftc.;  tha  aeoood  w«d  is  onomatopoeic,  cf. 
"  smash,"  and  b  abo  found  in  other  Teutonic  languages.  It  is 
not  connected  with  the  word  meaning  "  taste, '  tbough  no 
doubt  confused  owing  to  the  sense  of  smacking  the  lips. 

SMALL  ISLES,  a  parish  of  islands  of  the  Ir.ner  Hebrides, 
Inverness-shire,  Scotland.  It  Consists  of  the  isLuuls  of  Ciniia, 
Sanday,  Rum,  Eigg  an<l  Muck,  l>nng,  in  the  order  r..inie(l, 
like  a  crescent  wilh  a  trend  from  N.W  to  S  K.,  t'atuia  being 
the  n;ost  norlhcrly  and  Muck  the  most  southerly  They  iire 
separated  from  Skye  by  Cuillin  Sound  and  from  the  mainland 
by  the  .Sound  of  Ardnamurchan.  The  surface  is  moorknd, 
pasture  and  mountain.  They  aie  rich  in  aea-fowl,  the  most 
oooinm  being  the  eider  dticfc,  puflb,  Manx  riieuwater,  hbtk 
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guillemot,  kiiliwake  and  herring  piU.  The  fisheries  include  cod.  ; 
ling  and  herring.  The  rainfall  amounts  lo  $6  in.  ior  the  year,  j 
and  the  temperature  is  fairly  high,  the  mean  for  the  year  lieing  '. 
47"  1".  Sic-imcrs  cail  At  Eigg  at  regular  intervals  .ind  lfs.s  often 
at  Kura  and  Canna.  (.atina  (pop.  40),  an  island  of  basaltic  rock, 
is  situated  about  10  m.  from  the  nearest  point  of  Skyc,  and 
measures  4}  m.  frum£. to W.  And  m.  from  N.  to  S.  Potatoes, 
barley  and  a  little  oatt  aw  gnnrn,  and  the  pasture  beijig  good 
the  cattle  are  laiger  than  moat  ai  the  Ucfandcan  breeds.  The 
kaibour  it  acieened  fimn  aoutb-VMtaily  gnim  Iqr  tbe  Ue  of 
Saaday.  The  antiquaiiaa  raaain*  iododa'  «  matlwMmn 
acidptuied  atone  cnaa  and  the  mina  of  a  dupd  of  St  Cohtnba. 
Compasa  Hill  (450  ft.}  on  the  E.  it  so  named  from  the  alleged 
disturbance  of  the  compasses  of  vetaets  passing  within  its  sphere 
of  inllurnrc.  S.md.iy  (jHtp.  44).  another  basallic  island,  lies 
close  lo  the  S  IC.  oi  t  .mna.  It  m<ra.surcs  i]  m.  from  li.  to  W. 
and  3J  m.  from  \.  to  S.  Somi-  ?J  m.  S.K.  of  ("anna  is  the 
island  of  Kum  ltx)j).  !4<)i,  whieh  i^i  situated  SJ  m.  from  the 
nearest  point  01  Sk>  r,  an:!  iiiuasurfS  8^  ni.  ,N.  to  8.  and  S  m  from 
£.  to  W.  Geologically,  its  northern  half  is  composed  of  I'orri- 
donian  sandstone,  with  basalt  at  points  between  the  West  coast 
and  the  centre,  of  gabbro  in  the  south-e:t<;t,  with  a  belt  of  gncis- 
aoae  tods  on  its  east  seaboard  and  of  quarts-porphyry  in  the 
tMtb-weik.  ItianMHmtainouaintheaoutii.  Aaaaqg  the  U^ier 
poakf  an  AaUtal  (9659  ft),  Aabnd  (asss)>  SgatHBis-SuHUi 
(>5ei3)  and  Allival  (3368).  On  the  mitb-weat  ahon  fa  a  cliff 
where  hhwdatonca  are  qturried.  The  tneitntabia  an  s  haunt  of 
red  deer.  The  harbour  of  the  village  of  Kinloch,  at  tbe  head  of 
Loch  Scresort,  is  resorted  to  during  gales  from  the  N.W.  and  S. 
Fully  4  m  S.F.  ,mii  7  J  ni.  from  the  nearest  point  of  the  mainland 
lies  the  island  of  Kigg,  or  Kgg  (pop.  Jii),  me.isunng  from  X.  to 
S.  5  m.  and  from  E.  to  W.  m.  It  is  in  the  main  bjisaltic,  but  a 
band  of  quartz-jwrphyr)'  runs  from  the  centre  in  a  north-wcslcrly 
direction  to  the  coii!:!,  amJ  then."  is  some  ooliue  ri->ck  on  the  north 
shores.  On  the  north  east  coast  is  a  cave  with  a  narrow  mouth, 
opening  into  a  hollow  255  ft.  long.  In  it  Macleod  of  Skye, 
toiwatds  the  end  of  the  ibth  century,  ordered  aco  Macdonalds, 
inhabitants  of  the  isle — men,  women  and  children— to  be 
iullocated,theurbonea  being  found  bog  afteiwavto.  ThopcopU 
are  chiefly  engaged  in  fithsiea  and  cattle-rearing.  Three  uu 
S.W.  is  the  island  of  Muck  (pop.  4a),  wUdi  it  about  4  m.  hmg 
by  H  m.  broad  and  Bca  ftd|y  5  m.  fnm  the  neinat  pohit  of 
Ardnamurchan.  It  is  afanost  wholly  basaltic,  hot  lias  aome 
oolite  at  the  head  of  the  bay  on  its  north  side. 

SMALLPOX,  or  Variola  (ttirwj,  "a  pimple"),  an  acute 
infectious  disease  characterized  by  fever  and  by  the  appearance 
on  the  surface  of  the  body  of  an  cntption,  which,  after  passing 
through  various  stages,  dries  up,  leaving  more  or  less  di.stinct 
cicatrices.  (For  pathology  see  Parasiiic  1)isi-.\si:s.)  I'ew 
diseases  have  been  so  destructive  to  human  life  as  smallpox, 
and  it  has  ever  been  niuded  with  horror  alike  from  its  fatality, 
its  loathsome  aooompaniments  and  disfiguring  effects,  and  from 
the  fact  that  aoage  and  condition  of  life  arc  exempt  from  liability 
to  itt  occumnoe.  Although  in  aott  dviliaed  couatiiea  iu 
nvagea  have  been  gnatly  limited  by  the  protection  affoided 
by  vaccination,  yet  epfdemie  oathnaks  are  far  from  uncommon, 
affecting  especially  those  who  are  unprotected,  or  whose  pro- 
tection has  become  weakened  by  lapse  of  time. 

Much  obscurity  surrounds  the  early  history  of  smallpox. 
It  appears  lo  have  Inen  imported  into  Europe  from  .Xsia,  where 
it  had  been  known  and  recognized  from  remote  antirjuity. 
The  earliest  accounts  of  its  eiti&tencc  reach  back  lo  i. he  midiile 
and  end  of  the  f>th  century,  when  it  was  described  by  Frocopius 
and  Gregory  of  Tours  as  occurring  in  epi<lemic  form  in  .Arabia, 
Egypt  and  the  south  of  Europe.  In  one  of  the  narratives  of  the 
expedition  of  the  Abyssinians  against  Mecca  (r.  550)  the  usual 
Btracoloiit  detallt  are  combined  with  a  notice  of  smaUpox  break- 
hlff  out  among  the  invaders.^  Not  a  few  authorities,  however, ' 

*Sec  Noldcke.  Ceahichle  der  Perser  .  .  .  aus  Ti'Jiari  ([.eiden, 
ttfl9\,  P-  2t8.  Ndld«ke  thinks  tliat  this  notice  may  be  taken  from 
gtnume  iliitiockal  tiadltiaa,  and  aeeaiB  to  iind  an  alluwm  to  It  HI  an 


;  regard  these  accounts  as  referring  not  to  smaiipo.T,  but  to  plague, 
j  The  most  trustworthy  statements  as  to  the  early  existence  of  the 
disease  arc  found  in  an  account  by  the  gth-century  Arabian 
physiri.xn  Rhazcs.  by  whom  itssymp'on.s  were  clearly  described, 
its  pathology  explained  by  a  humoral  or  fermentation  theory, 
and  directions  given  for  its  treatment.  During  the  period 
of  the  Crusades  smallpox  appears  to  have  spread  extensively 
thniqgh  Europe,  and  hospitals  for  its  treatmemt  were  eKCtcd 
in  many  countries.  But  at  thia  paood  and  foe  centuxiea  aft9> 
wards  the  references  to  tii»  subject  iadudc  in  aB  UkeUbood  other 
diseases,  no  precise  distinction  being  made  between  the  different 
fonoaof  eruptivefitvier.  Sroallpoi  waa  known  in  Enfjand  as  earfy 
aa  the  15th  centmy,  and  had  probably  existed  there  before. 
It  appears  to  have  been  intnxiiiced  into  America  by  the  Spaniards 
in  the  early  ifnh  century,  and  thi  re  .ts  :ii  Europe  and  throughout 
the  known  world,  epidemics  were  >il  frei]urnt  occurrence  during 
succeeding  eenlunes. 

The  only  known  factor  in  the  origin  oi  smallpox  :.s  contagion — 
this  malady  being  prob.ildy  i.'ie  mctot  eoiil.igiuMi  of  ^11  diseases. 
Its  outbreak  in  epidemic  form  in  a  locaUty  may  frequently  be 
traced  to  the  introduction  of  a  single  case  from  a  distance. 
The  most  direct  means  of  oommunicat  ing  sm  alipox  is  iaoculatioo. 
By  far  the  aott  oonunon  cause  of  conveyance  of  the  dhwase, 
however,  b  contact  with  the  penoBa  or  the  immediatamauBd* 
lags  of  those  ahaaadyaJlKtad.  ThaataMispbsmaraaadasaslp 
pOK  patient  iacfaaind  with  the  praducts  of  the  disssse,  wfaldi 
Kkawtedbigtocloutaigffuinitnnfec.  Tbe  diieate  b  pnbs^y 
oommtndcahle  fiom  its  earheat  manifostatioBa  onwards  to  its 
dote,  but  it  is  (gently  held  that  the  most  infectious  period 
e.x!end4  from  the  appearance  of  the  eruption  till  the  drying  up 
of  the  pustules.  Smalljvu  may  also  readily  be  communicated 
by  the  bodies  of  those  who  have  died  from  its  effects.  No  age 
is  exempt  from  susceptibility  to  sm.dlfiox.  Infants  are  orr.-i.sion- 
ally  born  with  the  eruption  or  its  marks  u[)on  their  bodies,  proving 
thai  they  had  undergone  the  disease  in  uUro.  Dark-skinned 
races  are  said  to  suffer  more  readily  and  severely  than  whites. 
One  attack  of  smalljxw  as  a  rule  confers  immunity  from  any  re> 
currcncc,  but  there  are  numSffOOS  exceptions  to  this  rule.  Over- 
crowding and  all  inaanitaiy  smronndingt  favour  theqxead  of 
snallpaKwIm  it  has  hniun  out;  but  the  moat  inlUKathd  con- 
dition of  all  is  the  amount  of  pratectiott  afforded  to  aoommunity 
by  previooa  attache  and  by  vaodnatioa  Sudi  protection, 

although  for  a  time  most  effectual,  tends  to  become  exhaosted 
unless  renewed.  Hence  in  a  large  population  there  is  always 
likely  to  be  an  increasing  number  of  individuals  who  have 
become  susceptible  to  smallpox.  This  probably  explains  its 
occTsional  and  even  apparently  periodic  epidemic  outbreaks 
in  large  centres,  and  the  well-known  fart  that  the  most  severe 
CTses  occur  at  tbe  beginning -those  le.ist  protected  being 
necessarily  more  liable  to  be  first  and  most  seriously  attacked. 

Symptoms. — ^While  the  symptoms  of  smallpox  arc  essentially 
the  same  in  character  in  all  cases,  they  are  variously  modified 
according  to  the  form  which  the  disease  may  assume,  there  being 
certain  weU-maifccd  varieties  of  this  aa  of  most  other  inf  ectiouB 
maladies.  Tbe  following  description  applies  to  an  average  case. 
After  the  isception  Into  the  ayitem  of  the  smallpn  contagioa 
the  onset  of  the  aymptoms  is  preceded  by  a  period  of  ibcnhatioii, 
during  which  the  pat  icnt  may  or  may  not  complain.  TUs  pciiod 
is  believed  to  be  from  about  ten  to  fourteen  days.  In  cases  of 
direct  inoculation  of  the  virus  it  is  ro:isi<lerahly  shorter.  The 
invasion  of  the  symptoms  is  sudden  af.d  severe,  in  (he  form  of 
a  rigor  followed  by  fever  (the  primary  U-i-r) .  in  which  the  1cmfK-ra- 
ture  rises  to  loj'  or  104°  Fahr.  or  higher,  notwithstanding  that 
perspiration  may  be  going  on.  A  quick  pulse  is  present,  together 
with  thirst  and  constipation,  while  intense  headache  accompanied 
with  vomiting  and  pain  in  the  back  is  among  the  most  char- 
acteristic of  the  initial  symptoms.  Occasionally  the  disease  is 
Hsheied  In  by  coovulsions.  These  qrmptoms  contintie  with 
greater  or  hat  inteniity  tluoughout  two  entire  days,  and  during 
their  coone  there  may  occasionally  be  noticed  on  various  parts 
of  the  body,  especially  on  the  lower  put  of  the  abdenea  and 
inner  sides  of  the  thighs,  a  diffuse-  itdaaM  accompanied  by 
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slight  spots  of  extravasation  {ptteckiar),  the  appearance  some- 
what rt-scmbling  that  of  srarlct  fever.  These  '  prodromal  rashes." 
as  they  arc  termed,  appear  to  be  more  frequent  in  some  epidemics 
than  in  others,  and  they  do  not  seem  to  have  any  special  signifi- 
cance. They  are  probably  more  frequently  seen  in  cases  of  the 
mildest  form  of  sniallpoz  (formerly  termed  varioloid),  referred 
to  below  as  modified  unaUpox.  On  the  third  day  the  character- 
fade  eroptioB  bcgiiu  to  make  its  appearance.  It  is  almost  always 
fint  Men  on  the  bee,  partictiiuly  about  the  forehead  and  roots  of 
the  hair,  in  ibe  form  of  a  gencnl  gednw;  but  upon  this  surface 
tben  may  be  fdt  by  the  finger  nttmerous  ckvetcd  points  more 
or  IcnthklEljrMt  together.  Theeniptum,iriiidii»MOompanied 
by  heat  and  Itching,  spreads  over  the  face,  tninli  and  dtrenities 
in  the  course  of  a  few  hours — continuing,  however,  to  come  out 
aiore  abundantly  for  one  or  two  diiys.  It  is  always  most  marked 
on  the  exposed  parts;  but  in  such  a  case  as  that  now  described 
the  indiNndual  "  pocks  "  arc  separated  from  each  other  (dLscrelei. 
On  the  second  or  third  day  after  its  apjwarance  the  cruptiun 
underRoes  a  change — the  pocks  beiurriins  Vl■^i^l(•s  tilh'<l  with  a 
clear  liuid.  These  vesicles  attain  to  about  the  si/x  of  a  i)ea,  .>:,d 
in  their  centre  there  is  a  slight  dcpreii.sion,  giving  the  eli-ir- 
acteristic  umbilicatcd  appearance  to  the  pock.  The  clear 
contents  of  these  vesicles  gradually  become  turbid,  and  by  the 
eif^th  or  ninth  day  they  are  changed  into  pustules  containing 
yellow  matter,  while  at  the  same  time  they  increase  still  further 
In  aiie  and  kae  tlie  oential  dcpnMiaik  Aosapanying  this 
diange  then  an  great  anrnttoding  iadanBMtlm  and  aweUl^ 
the  sUn,  which,  iriMtt  dw  eniptJM  Is  thiddy  set,  prodtwe  Biuch 
disfigurement  and  Toider  the  features  nmcoogniaable,  while  the 
affected  parts  emit  an  otTensive  odour,  particttlaily  li^  aS  eften 
happens,  the  pustules  break.  The  eruption  is  ptesent  not  only 
on  the  skin,  but  on  mucous  membranes,  that  of  the  mouth  and 
throat  being  afTc-cted  at  an  early  period;  and  the  swelling 
produced  here  ii  iiut  tiiily  a  source  of  great  discomfort,  but  even 
of  danger,  from  the  obstruction  thus  occasioned  in  the  upper 
portion  of  the  air-passages.  The  voice  is  hiKirse  and  a  copious 
flow  of  saliva  comes  from  the  mouth.  The  mucous  membrane 
of  the  nostrils  is  similarly  affected,  iridle  that  of  the  qres  may  also 
be  involved,  to  the  danger  of  pennanent  impairment  of  sight. 
The  febrile  tyiaptonii  which  inhered  in  the  disease  undergo 
marked  abatement  on  the  appearance  of  the  eruption  00  the 
third  day,  but  on  the  eighth  or  ninth,  wfaoi  the  vesiclea  become 
converted  fa>to  puatnlce,  there  fa  a  return  of  the  fever  {teumdary 
or  suppunlm  fner),  often  to  a  seven  otent,  and  not  in- 
frequently accompanied  by  prominent  nervous  phenomena,  such 
as  great  restlessness,  delirium  or  coma.  On  the  eleventh  or 
twelfth  day  the  pustules  show  signs  of  drying  up  (lirsircalion'l, 
and  along  with  this  the  febrile  symptoms  decline,  (ireal  itching 
of  the  skin  attends  this  stage.  The  scabs  produced  by  tlie  dried 
pustules  gradually  fall  off  and  a  reddish  brown  spot  remains, 
which,  according  to  the  depth  of  skin  involved  in  the  di.scasc, 
leaves  a  permanent  white  depressed  scar — this  "  pitting " 
so  charactaistle  of  umUpox  being  speciaUy  marked  on  the  face. 
CoQvalcflcence  in  thu  farm  of  the  disoue  fa  as  a  rule  uninterrupted. 

FarK/»es.— Then  an  ccftahi  varicdta  of  smallpox  depending 
ttpoa  tlw  foim  it  aniuMS  vt  the  intnaily  of  the  symptoms. 
CamliHNf  mtBpM  (earMc  o«DfiMiM),  wkBe  cmentially  the  same 
&i  fia  aeDcnl  duxaetca  as  the  fonn  already  deacribedt  differs 
froai  It  in  the  nradi  greater  severity  «f  all  the  symptoms  even 
from  the  onset,  and  particularly  in  regard  to  the  eruption,  which, 
instead  of  showing  itself  in  isolated  pocks,  appears  in  large 
patches  run  together,  giving  a  blistered  :'.>pert  to  the  .ifTrdcd 
skin.  This  confluent  condition  is  a.lmo3t  entirely  contu-ied  to  tlic 
face,  and  produces  shocking  disfigurement,  while  subsequently 
deep  scars  remain  and  the  hair  may  l>e  lost.  The  mucous 
membranes  suffer  in  a  similar  degree  of  severity,  and  dangcrou.s 
complications  may  arise  from  the  presence  of  the  disease  in  the 
mouth,  throat  and  eyes.  Both  the  primary  and  secondary  fevers 
are  extremely  severe.  The  mortality  is  very  high,  and  it  is 
generally  estimated  that  at  least  50°!,  of  such  oascs prove  fatal, 
chlier  inm  the  violcaoe  of  the  disease  or  from  one  or  other  of 
the  rtanMom  complfcatioos  which  are  qwdaUy  apt  to  attend 


upon  it.  Convalescence  is  apt  to  be  slow  and  interrupted. 
,\:]olher  v.iricly  h  that  in  which  the  eruption  assumes  the 
hcrmi'rr/i.ii^ir  lurni  owing  to  bleeding  taking  place  into  the  pocks 
after  tluir  formaticm.  This  is  apt  to  be  accompanied  with 
hacmorrhagc-s  from  various  mucous  surfaces  (particularly  in  the 
c^Lse  of  females),  occasionally  to  a  dangerous  degree  and  with 
symptoms  of  great  prostration.  Many  of  such  cases  prove  hital. 
A  still  more  serious  form  fa  that  termed  i«m/»{iimiiI,  tagk  «r 
purpuric  swtaUpox,  in  which  there  is  intense  strcptoooocua  sqid- 
caeniia,  and  the  patient  is  from  the  onset  overwhelmed  with  the 
poison  and  {{uicfcly  aoccumbe— the  rash  scarcely,  il  at  aOt 
appearing  or  showhtg  the  hecnorrhagic  or  purpmk  dwnictcr. 
Such  cases  are,  lumewia'yeoaiparativr'v  r.^re.  The  tent  iHM^ittf 
smtiilpoi  is  applied  to  cases  occurring  m  persons  constitutionany 
but  little  susceptible  to  the  disease,  or  in  whom  the  protective 
influence  of  vaccination  or  a  previous  attack  of  smallpox  still  to 
some  extent  e\;s'.Li.  Cases  of  this  mild  kind  are  of  very  common 
o;-i '..rrct'.ce  wlicir  vaccination  has  been  systematically  carried 
(Jilt.  .\s  riirnji  in  1I  with  an  average  case  of  the  unmodified 
dise-Lse  as  above  described  this  form  is  very  marked,  the  dif- 
ferences extending  to  all  the  phenomena  of  the  disease.  (1)  As 
regards  its  onset,  the  initial  fever  is  much  milder  and  the  pre* 
monitor}'  symptoms  altogether  less  in  severity,  (a)  As  regards 
the  eruption,  the  number  of  pocks  is  smaller,  often  only  a  few 
and  mostly  upon  the  body*  They  not  infrequeatty  abort  beian 
naddng  the  state  «(  snppontioa:  but  should  they  pmceed  to 
thb  etige  the  isesBdliy  fmr  is  eatmnely  slight  or  even  absent. 
There  is  little  or  no  |ftt&if  0)  As  regards  complications  and 
injurious  results,  thne  an  rarely  seen  and  the  risk  to  life  is 
insignificant. 

Various  circumstances  affect  the  mortality  in  ordinary  smallpox 
anit  increase  the  dangen  aMBodant  \i{x>n  it.  The  cfaancter  of  the 
eiiidemic  has  an  important  Influence.  In  some  outbreaks  the  type  of 
itie  divMM-  is  much  more  )*vere  than  in  others,  and  the  mortality 
r'jn^'quently  i;reater. 

In  ir)oi  and  \'iot,  thero  were  epidemics  in  th<?  l.Tnited  States  in 
which  it  was  <inlv  i  "„  The  mortality  in  the  I'hiladelphia  epidemic 
U  given  by  Welch  and  Schambcig  as  26-89 in  7304  cases,  while  ia 
the  c.lasgow  epidemic  of  I90o-t90i,  it  reached  s>'4%  in  the  an- 
vaccinated  and  10-4  %  in  the  vaccinated.  Below  are  some  partku- 
larsof  the  annual  death  rate. 


Smallpox  Death  Rate.  England  and  Wales. 


Yean. 

Number  of 
I>cath»  from 
Smallpox.* 

Deaths  from 
Smallpox 
to  evcr> 
.Million  living 

190a 

75 

1903 

760 

»i 

1901 

5"7 

15 

l<)"."i 

!I6 

4 

1  ')o6 

21 

06 

I90-; 

10 

0-3 

1908 

12 

0-3 

*Daatha  entered  as  being  from  chleben-MHC  are  not  indnded, 
though  many  are  probably  due  to  the  giavar  diaeaie^ 

Smallpox  is  most  btal  at  the  extremes  of  life,  except  in  the  case  of 
vaccinated  infants,  ttt  whom  there  is  immunity  from  the  diaease. 

Again,  .iny  onlinary  case  with  discrete  eruption  is  serious,  and  a  case 
olconlluent  ur  e\eii  senii<onflucnt  character  is  much  more  grave, 
while  the  hacmorrh.)gic  \'ariecy  is  frequently,  and  the  toxic  al«-a\-*, 
fatal.  Numcroas  and  often  dangerous  complications,  although  liable 
to  arise  in  all  cases,  are  mare  apt  to  occur  in  the  .levercr  forms,  and  in 
general  at  or  after  the  superWEUtioa  of  the  secondary  fever.  The 
most  imnortant  arc  inflammatory afl^tions  of  the  rcspirator>'  organs, 
s'jch  as  oronchiti.i,  pleurisy  or  pneumonia,  diphsheritic  conditions  of 
tlie  throat,  and  swelling  of  the  nnictuss  meriilimnc  of  the  lar>'nx  and 
trachea.  Destructive  ulceration  atfcctir.f;  the  eyes  ur  o.irs  is  .i  vm i!- 
known  and  fornii<l.ilile  danger,  while  various  .if';'  iliin-^  ni  ili"  -kin, 
in  the  form  of  ery  sii>ela3,  abscess  or  carbuncles,  are  of  not  iiUrciiuent 
occurrence. 

The  prophylaxis  of  smallpox  depends  on  successful  vaccination 
and  rc-vacdnation  (see  Vaccixahon),  together  with  the  estab- 
Ushment  of  smallpox  hospitals  for  the  treatment  of  the  «<{<u>a«<» 
when  it  has  broken  out,  to  which  the  patient  should  be  at 
once  removed,  and  those  who  have  been  in  contact  with  the 
patient  ahouU  be  promptly  re-vaodnated.  Tbeeflkieniqrolthe 
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hdmomatuled  by  the  alMfl»Mttiwq«irwtMi<itlif  iB—iri  in 
<3emany(see  Dr  Brace  Low^  Jor^tollc  £M«l(ANir»- 

teTtoTiid  ^"'"'^i  •903~'904)-  MrsGarrett  Andcrson.wriling 

AMfmeat  1°  7"imM  in  September  1903,  showed  the  cnormotu 
expense  laid  on  the  rates  in  England  for  the  main- 
tenance of  smallfKJx  hospitals  in  order  to  counteract  inefficient 
vaccination.  London  wiih  a  population  of  6^  millions,  rtsirvcs 
2500  beds  in  a  hospital  removed  from  the  dty;  iicrlin  with  a 
poptUatioa  of  2  millions  reserves  12  beds  in  the  pavilion  of  a 
genenl  hoiinul;  Dieidea  with  a  poptiUtioa  of  500,000  raerves 
to  beds  fa  the  FriedikhaUdt  Heepital,  biit  no  case  was  admitted 
for  to  yt»n  ptewious  to  tlie  K^nrt.  In  Stnttcait  (population 
MOiiOOo)  a  hut  ol  six  beds  is  set  aside  for  smsHpoi,  but  it..has 
IsUen  iuta  bsd  B^nir  fiRMn  diaiiie.  SauUpn  eases  la  GscsuBgr 
an  nauaUy  spondic  caste  tntradaoed  hy  foidBiien.  When 
persons  have  been  exposed  to  the  infection  of  smallpox,  if 
immediate  vaccination  fails  to  protect  them  from  the  disease, 
it  has  been  shown  to  considerably  miHlify  the  ly]>e-  Thi'  :  l.m 
of  ideiititicaiioil  and  surveillance  of  all  contael  casts  has  given 
good  results.  In  the  Bristol  cpidettiic  oi  1008  there  were  35 
cases  and  0  deaths.  The  contacts  numbered  1354,  and  i6,3(>8 
viHts  of  inspection  were  paid. 

The  patient  shotdd  lie  on  a  soft  bed  in  a  well- vent  dated  but 
somewhat  darkened  room  and  be  fed  with  the  li{;hter  forms  of 
nutiiment,  stich  as  millc,  soups,  Sic  The  skin  should  be  sponged 
«CKaaiaBaliy  with  tepid  water,  and  the  meath  aad  t  hroat  washed 
with  an  aatiBsptic  solution.  In  a  severe  case,  with  evidence  of 
Bineh  pvostxatioa,  sthadants  may  be  advantageomly  employed. 
The  patitnt  shonld  be  alsrays  caieiiiltir  watebedt  aod  special 
vigiiaiioe  is  called  isr  when  daihiiiiB  exists.  TMs  symptom 
ssay  aaoKtimes  be  lesMned  hy  sedatives,  such  as  opium,  bromides 
or  chloral.  With  the  view  of  preventing  pitting  many  applica- 
tions h.ive  Ix-rn  [irapo!;rr!,  hut  probably  the  best  rite  roM  or  tepid 
compressc-s  of  liKht  weiKht  kept  constantly  applied  over  the  face 
and  eyes.  'lite  water  out  of  which  these  arc  wrung  may  be  a 
weak  solution  uf  carbolic  or  boracic  acid.  When  the  pustules 
have  dried  up  the  itching  tins  produces  may  he  uod  nIteMd  by 
the  application  of  oil  or  vaseline. 

What  is  known  as  the  red  light  trealment,  in  which  the  actinic 
or  chemical  rays  aia  excluded,  has  been  advocated  by  Prof. 
Niels  Finsen  of  Oopaahagen  and  oi  hers.  He  considers  it  valuable 
only  in  tliat  it  pnotceta  Uie  pustule  fiom  the  deletenaasellectsof 
fii^,  and  he  and  other  obaervm  daim  that  if  Rkoitcd  t«  early 
it  ahoBAet  supptualioo  hs  tlw  poitules,  kaasns  scaalng  and 
sbofteoatheeoitneaf  thadiiaaae.  Medical  opiidoa  te  En^nd 
is  divided  aa  to  iu  mertt.  Herbert  Pcdc  of  Chetteiiald,  in  144 
cases  so  treated  in  iQoa-tQoj,  had  only  6  deaths,  a  mortality  of 
3-4%,  while  the  case  mortality  during  the  s;ime  rK-riofi  was, 
Lancashire  5-8%,  Derbyshire  ft" o.  Cheshire  6-4"c.  Liverpool 
3-7%  and  Manchester  S'6%  in  cases  treated  withmit  nd  light. 
An  interesting  fart  in  connection  with  the  treatment  is  its  gnat 
antiquity  in  Cliina  and  Japan,  while  in  England  in  the  middle 
ages  smallpox  patients  wore  red  garments  and  lay  in  beds  where 
the  light  filtered  through  red  curtains. 

Coatptications  are  to  be  dealt  with  as  they  arise,  and  the 
MVaier  fbaaa  <(  the  disease  treated  in  reference  to  the  special 
lyimximia  pwsewted.  In  cassa  whan  the  atnpUoa  is  taxdy  of 
qppculag  aad  the  attack  thrsataaa  to  aanat  tha  toaie  form, 
■adisd  btaelit  attends  the  use  of  the  wet  pack.  Disinfectants 
shodM  be  abundant  !y  employed  hi  the  voom  and  its  vkinity, 
and  all  clothing,  &c.,  in  contact  with  the  patient  slM>ald  be 
exposed  to  the  vapour  of  formalin.  B<d*re,  Thomson  and 
Urownlee  have  advocated  the  use  of  the  serum  of  immunized 
heifers.  The  dose,  however,  reqtiires  to  be  very  large,  being 
equivalent  to  one  tiftie'.h  part  of  the  iiadjr  Wdgitt  iB  adldtS  and 
one-twcnticih  part  in  children. 

ynocu/a/ii>R.— ['revimialy  to  the  intnxluctian  of  vaccination  {qx.)  the 
method  of  prvveiuive  treatment  by  what  was  known  a.s  inoculation 
harl  Ixx-n  employed.  This  consisted  in  intnxlucing  into  the  s>'stem — 
in  a  similar  wav  to  the  method  now  commonly  employed  in  \'arcina- 
tkxi — the  smsfipm  vims  from  a  mttd  case  with  the  view  of  lepro- 
dwdng  the  dhwiitshn  In  a  adid  form  ia  thB.peisea  iaocalstad.  aad 


thu.H  aiTording  him  protection  from  further  attack.  This  plan  had 
app  iri  T.ilv  been  resorted  to  by  Eastern  nations  from  an  early  (period 
in  the  history  of  the  disease.  Durinj;  the  latter  part  of  the  .Miti^ 
dynasty  there  was  introdiiccxl  into  Chma  a  sy«tem  of  inoculation  in 
which  the  method  was  to  blow  the  pulverized  gcrro-laden  crusts  fnia 
a  small-pux  pustule  through  a  lulver  tube  into  the  nostril,  ifie  left 
Ijcing  cho>en  m  a  male,  the  ri^ht  in  a  female.  Inoculation  was  Ur.uwn 
to  l>e  extensively  practised  in  Turkey  in  the  beginning  of  the  isth 
ccntur>'.  when,  chiefly  throutjh  the  letters  of  Liidy  Mary  V\<irtlcy 
.Monta^,  it  became  kr.uwri  ar.ii  was  speedily  adoplcNl  in  LnKliinJ. 
1  here  is  no  doubt,  both  from  the  statistics  of  the  bn^allpox  and 
Inoculation  Hospital,  London,  aad  from  the  testimony  of  physicians 
throughout  thecountry,  that  this  practice  made  a  marlced  impraaMoa 
upon  the  fatality  of  the  disoa^e,  and  was  itself  attended  with  ex- 
tremely little  risfc  to  life.  Vhi-  ulijections  to  it,  however,  were|[reat. 
for,  although  usualK'  conveying  the  siTiallimx  in  a  mild  form,  it  not 
infretiuonily  tixik  effect  »«  \  LTtl>.  and.  while  death  iniKht  be  ax  erted, 
the  disfiguring  results  of  the  di>C4iM;  rcniiiinc-d.  Further,  each  inocu- 
lated person  upon  whom  the  operation  took  eiect  became  for  the 
ibne  beini^  a  possible  source  of  {nfeethm  to  othan,  and  in  point  of  fact 
the  practice  tended  to  spread  the  disease  and  so  to  increase  the 
general  mortality.  .Although  in<K'ulaiion  conlinueil  to  Ije  practiced 
for  a  nunihtr  of  years  sub.sequently  to  Jenner's  ^reat  discovery,  it 
jjr..  It:  IK  l><Taine  l!i^pl.i^■ed  by  vaccination,  and  in  1840  an  Art  nf 
f'arliamcnt  was  passed  rendering  smallpox  inoculation  unlawful  in 
Enilaad. 

SMALRIDGE.  GEORGE  (1663-1719),  Kngli-sh  bishop,  was 
born  at  Lichfield,  where  he  received  his  early  education,  this 
being  completed  at  \\  cslniir.ster  school  and  at  Christ  Church, 
Oxford.  His  political  opiniuiis  w  ere  Inrgciy  niwlclltd  un  those  of 
his  friend  Francis  Attcrbury,  with  whom  ho  w  is  a^^i  ciated  at 
Oxford  and  dscwbcrc.  After  being  a  tutor  at  Christ  Church,  be 
was  minister  of  two  chapwis  in  London,  and  for  six  or  seven  years 
he  acted  as  deputy  for  the  re^us  professor  of  divinity  at  Oxford} 
his  Jacobite  opinions,  however,  prevented  him  fmm  thb 
positioa  wliea  it  fell  vacant  in  1707.  In  1711  ha  was  made  daaa 
of  Carfide  aad  canon  «f  OuM  Chaidi,  aad  ia  1713  he  tocceeded 
Atterfoury  as  dean  of  Christ  Church.  In  the  following  year  be 
was  appointed  bishop  of  Bristol,  but  retained  his  deanery.  In 
1715  Smalridge  refused  to  sign  the  declaration  against  the  pre- 
tender, James  Edward,  defending  his  action  in  his  Keiisons  for 
not  signing  ihr  Dn  i  :rr,itim.  In  other  ways  ab^o  he  showed 
animus  against  the  hmi^c  of  Hanover,  but  his  only  punishment 
was  his  removal  frurn  the  ih>.s;  of  lord  almoner  to  '.he  i-iiii,;.  He 
died  on  the  27th  of  Sepieml>er  i;tr^.  The  bishop  was  esteemed 
by  Swift,  Steele,  Whiston  and  other  famous  men  of  his  day, 
while  Dr  Johnson  declared  his  sermons  to  be  of  the  highest  daak 
His  Sixty  Smnons,  preached  on  Several  Occasions,  waS  puMislltd 
in  1726;  other  editions  1837,  lis*,  1853  and  1S62. 

BMALTITB,  a  nUneral  cmmisffag  of  cobalt  diarsenide  (CoAst). 
It  ciyitsllizes  in  the  cubic  system  with  the  same  hemihedral 
symmetry  as  pyrites;  ciystidi  faava  tmaOy  the  fonn  «f  eubas 
or  cubo-octahedra,  but  are  imperfectly  devdoped  and  of  soma- 
what  rare  occurrence.  More  often  the  mineral  is  found  at 
compact  (ir  j;r.Lnular  ma.sses.  T!ie  i  rilour  is  I  i:,  white  to  slecl- 
grey,  wiiii  a  nietallit  lustre;  the  slrea.k  is  grcj  isli  black.  Hard- 
ness 5];  sfK.titie  gravity  6  5.  The  cobalt  is  partly  replaced  by 
iron  anil  nickel,  and  as  the  latter  increases  in  .Tniount  there  is  a 
passage  to  the  isomorphous  species  rhloanthite  iNi.Ns;).  It 
occurs  in  veins  with  ores  of  cobalt,  nickel,  copper  and  silver: 
the  best  known  locality  is  Schnccbcig  in  Saxony.  The  name 
smaUite  was  given  by  F.  S.  B«idant,  in  ii$2,  because  the  mineral 
wasasediathepwpaiatiDBaf  samtefarpiipdiiciaga  blue  colour 
in  porcelain  and  glass.  (L.  J.  S.) 

SMART.  CHRISTOPHER  (1723-1771),  English  poet,  son  of 
Peter  Souut,  ol  an  old  north  countiy  family,  was  bom  at  Ship- 
boune,  Kent,  OB  the  iith  of  April  i7st.  Hb  father  was  steward 
for  the  Kent^  estates  of  William,  Viscount  Vane,  younger  son 
of  Ixird  Barnard  of  Raby  Castle,  Durham.  Christopher  Smart 
received  his  first  schooling  a;  Maidstone,  .and  t  hi  n  al  tlu  grammar 
school  of  rjurham.  He  spent  j>art  of  his  vacations  at  Raby 
Castle,  and  his  gifts  as  a  poet  gained  him  the  patroiuige  of  the 
\'atie  family.  Henrietta,  duchess  of  Cleveland,  allowed  him  a 
pension  of  £40  which  was  paid  until  her  death  in  174.'.  Thomas 
Cray,  writing  to  iiis  friend  Thomas  Wharton  in  1747,  warned  him 
to  kaap  likaea  about  Smait'a  ddinqMadea  laat  thqr  should 
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come  to  the  cars  of  Henry  Vane  (afterwards  earl  of  Darlington), 

and  endanger  his  jllowance.  At  Cambridge,  where  he  was 
entered  at  IVnibrokL-  College  in  1739.  he  spent  much  of  his  time 
in  taverns,  anii  got  h.idiy  into  debt,  hut  in  spite  of  his  irrt'giilaritis'S 
he  became  fellow  o:  his  tollege,  praelci  tor  in  philosophy  and 
kcciHT  of  the  common  che^'.  hi  1745.  In  Xovemljcr  1747  he  was 
compcUcU  tu  remain  iu  his  rooms  for  fear  of  his  creditors.  At 
Cambridge  he  won  the  Scitton  prize  for  a  poem  on  "  one  of  the 
attributes  of  the  Supreme  Being  "  in  1750  (he  won  the  same  prize 
in  1751,  I7SJ,  1753  and  1755);  and  a  farce  entitled  .1  Trip  to 
Cambridge,  or  The  Grateful  Fair,  acted  in  1747  by  the  altidenta 
of  Pembroke,  was  from  his  pen.  In  1750  he  contribottd  to 
Tkt  Smdmt,  tr  The  Oxferd  and  Omiridit  JfMMlfy  MtictBany. 
Daring  one  of  bis  Turita  to  London  he  had  made  the  actfuaJntance 
of  John  Ncwbery,  the  publisher,  whose  step-daughter,  Anna 
Maria  Carman,  he  married,  with  the  result  of  forfeiting  his  fcUow- 
ihip  in  175.5.  AlK)ut  175^  he  [Hrm.inently  left  Camliridgc  for 
London,  though  he  kept  hh,  n^mc  on  ihe  college  books,  as  he  had 
to  do  in  order  to  compete  for  the  Seaion  prize,  lie  wrote  in 
London  under  the  pseudonym  of  "  Mary  -Midnight  "  and  "  Pent- 
wcazle."  He  had  edited  Tlir  Mtduiji,  or  Ihr  Oi'l  W'omait's 
Magazine  ( 1 751-1 75.5),  and  had  a  hand  in  many  other  "  Urub 
Street  "  (iroductions.  Some  critidsms  nude  by  "  Sir  "  John 
Hill  (i7i6?-i77s)  on  his  Poems  on  Sevfral  Oecasians  (i7sa) 
piovaiked  his  satire  of  the  HiUiad(i75s),  noteworthy  aapnviding 
the  model  for  the  RMiad.  In  1756  be  finiabcd  a  pnee  tnnala- 
don  of  Horace,  which  was  wlddy  wed,  bat  brought  hiiB  little 
IwofiL  He  agraed  In  the  aaoie  year  to  produce  «  ««ekly  paper 
CBtitM  The  Umnnat  VitUor,  far  wbidi  Samuel  JobonD  wrote 
some  numbers.  In  1751  Smart  had  shown  symptoms  of  mental 
aberration,  which  Hcvclopc<l  into  rch'gious  mania,  and  between 
I756an(l  i  7  he  w  as  in  .m  .isj  lum.  Dr  j!>l'.:i:..in  visited  him  an  ! 
thought  lhat  lie  iiui;lit  to  ha\e  Ijceti  at  l.irKe.  During  his  confini.- 
ment  he conci  ivr.  1  : luj  idea  of  the  single  fK>em  that  has  made  him 
famous,  "A  So^^;  to  David, "  though  the  story  that  it  was 
inilented  with  a  key  on  the  panels  of  his  ceil,  .im!  shaded  in  with 
charcoal,  may  Ix-  received  with  (xiution.  It  shows  no  trace  of 
morUd  origin.  After  his  release  Smart  produceil  other  religious 
poems,  but  none  of  them  shows  the  same  inspiration.  Hi.s  wife 
ajul  children  bad  loae  to  live  with  friends  as  he  was  unable  to 
support  them,  and  for  some  time  before  bis  death,  which  took 
place  00  the  sist  «f  May  1771,  he  lived  in  the  rules  of  King's 
Bench,  and  waa  supported  by  small  subscriptioos  railed  by  Dr 
Bumev  and  other  Mends. 

Of  all  thai  he  wrote,  "  A  Song  to  David  "  will  alone  bear  the  test  of 
time.  Unlike  in  its  simple  forceful  treatment  and  imprcs>ive 
directness  of  cxprci-idn,  a-^  ha^  l>ccn  said,  to  nnNthinR  else  in  iWth- 
ccntiiry  poclrv.  rJn-  ;ii^in  on  .in,ily-.i-<  is  fmiiid  to  di'|iend  f<ir  its 
unique  etITcct  also  iii^jn  a  certain  ingenuity  o(  construction,  and 
tlia  nDvd  way  ia  which  David'a  •dealqwdniaB  an  ealai|ed  upon. 
This  win  be  moie  readily  understood  on  lelerenoe  to  the  followinjj 
verse,  the  fint  twelve  words  of  which  become  in  turn  the  Itey-notc , 
so  to  ^Mak,  of  the  twelve  succeeding  verses;— 

"Great,  valiant,  pious,  good,  and  clean. 

Sublime,  contemplative,  serene, 
Strong,  constant,  pleasant,  wise! 

Bright  effluence  of  exceeding  grace; 

BcKt  man  ! — Ihe  swiftness,  and  the  race, 
The  peril,  and  the  priae>" 
The  last  line  is  characteristic  of  another  peculiarity  in  "  A  Song  to 
David,"  the  effective  use  of  alliteration  to  complete  the  initial encny 
of  the  stanza  in  many  innancM.   Kut  in  the  poem  thnugbottt  it 
revealed  a  ixjetic  qnality  whi<  h  eliiilc;  critical  analysis. 

From  the  Potm\  th'-  Chnr.opki-t  Smart  (I791)  the  '  Sin>;  to 
David"  (pr.  1763)  wan  exeludeti  a,s  forming  a  proof  of  his  mental 
aberration.  It  was  reprinted  in  i8ip,and  has  since  received  abundant 
maiae.  In  aii  abridged  form  it  is  included  in  1'.  H.  Ward's  Unglish 
Poets,  v(A.  iii.,  and  was  reprinted  in  tSg.s,  and  in  1901  with  an 
introduction  by  R.  A.  Strcatfcild.  Smart's  other  poems  are  in- 
cUidetl  in  .^ndorwin's  British  Fofts.  Chri>to|iher  Sm.irt  i-;  ime  nf 
Robert  Browning'*  «uhje<t»  in  Thf  Pnrlryings  u-ilh  Cfrlcitt  Pcoptf 
(1887).  .See  also  the  contributions  to  Notts  and  Quaies  of  Marrh 
35th  and  May  6th.  1905,  by  the  Rev.  D.  C.  Tavey«  whohaaffeadtanil 
in  some  placc-s  rcvLsc-d.  the  above  article. 

niABT,  SIR  OEORQB  THOltAS  (1776-1867),  English 
■iwWaii,  was  bom  in  London,  his  father  bdng  a  nuaic-adicr. 
He  vaaadiolr^  at  tbe  Cbapd  RoyiI,aiid«M«dHcated  in 


music,  becoming  an  expert  violinist,  organist,  teacher  of  singing 
and  conductor;  and  in  iHit  he  was  knighted  by  the  lurd- 
lieutenant  of  Ireland,  having  conducted  a  number  of  sui-ceialul 
concerts  iti  Dublin.  Sir  tleorge  Smart  was,  from  th.il  time 
onwards,  one  of  the  chief  musical  leaders  and  organisers  in 
England,  conducting  at  the  rhilluirnionic,  Covent  Garden, 
the  provincial  festivals,  &c.,  and  in  i8j8  being  appointed  com- 
poser to  the  Chapel  Royal.  He  was  a  master  of  the  ilandclian 
traditions,  was  personally  acquainted  with  Beethoven  and  a 
close  friend  of  Weber,  wbo  died  in  his  bouae.  His  church  music 
and  gieca  include  some  urell*knon  oaBVOsitions.  He  died  in 
Ltmdon  on  the  ajid  of  Febraary  1M7.  ffii  btotbcr  Heuy 
( 1 7  78-t8as)y  father  of  tbe  wpwer  Heaiy  Smrt  <j.t;),  was  also 
a  prominent  mutidaB  bi  bb  day. 

SMART.  HENRY  (1813-1870),  EngUah  organist  and  musical 
composer,  born  in  London  on  the  26th  of  October  1813.  was  a 
ni  jihi -.v  of  Sir  (Icorge  Smart  (q.v.),  lie  studied  first  for  the  law, 
but  s<K)n  Rave  this  up  for  music.  In  1H51  he  became  organist  of 
Blackbun;  parish  churi:h.  where  he  wrote  his  first  ini|>orla;it 
work,  a  Kelornialion  anthem;  then  of  St  Giles's,  CriiiplcKale; 
St  Luke's,  Old  Street;  and  finally  of  St  I'ancr.is,  :n  iStit.  which 
last  post  he  held  at  the  time  of  his  death  on  the  bih  of  July  1.S70, 
less  than  a  month  after  receiving  a  government  pension  of  £100 
per  annum.  Although  Smart  is  now  known  cliiedy  by  his  com- 
positions for  the  organ,  which  are  nuBCrans,  dfeclive  and 
melodioua,  if  not  strikingly  original,  he  wiote  naiqr  vocal  woiics, 
IncfaidiDg  some  of  the  best  spcdmens  of  modem  part  aoogs.  His 
cantata,  TheBrii$^ Dunhmm,  was  written  for  the  Birmingham 
festival  of  1864;  Jae^  for  Glaagow,  in  1873;  and  his  opera. 
Bertha,  was  produced  with  some  success  at  the  Haymarket  in 
iKt;i;.   In  the  Itist  fifteen  years  of  his  life  Smart  was  practically 

SMART,  JOHN  \c.  1740-1811),  English  miniature  iiaiiiltr,  Nsas 
liorn  in  Norfolk;  he  became  a  pupil  of  Cosway,  and  is  frequently 
alhnlcii  to  in  his  correspondence.  This  artist  was  director  xtnd 
vice-president  of  the  Incorporated  .Society  of  .\rtists,  and  c'x- 
hibite<l  with  that  society.  He  went  to  India  iu  1 78S  and  obtained 
a  number  of  commissions  in  that  country.  He  settled  down  in 
I.ondon  in  1707  and  there  died.  He  married  Edith  Vcre,  and  is 
believed  to  have  had  only  one  son,  who  died  in  Madras  in  1809. 
He  was  a  little  man,  of  simple  habits,  and  a  member  of  the 
Society  of  Sandcmanians.  Many  of  Us  pencO  drawings  stUl 
exist  in  the  piMSfiwinn  of  the  desocndanta  of  a  great  baend  oC  Us 
only  sbter.  Seversl  of  his  mfauatures  are  in  Australia  and 
belong  to  a  cadet  branch  of  tbe  family.  His  work  is  entirdy 
different  to  that  of  Cosway,  quiet  and  grey  in  its  colouring,  with 
the  llfbh  tints  el:;borate<l  with  much  subtlety  and  modelled  in 
exquisite  fashion.  He  possesseii  a  great  knowledge  ol  aualomy, 
anil  his  p<irtr,iits  arc  ilr.iwn  with  greater  anatomical  accuracy  and 
possess  more  liistmction  than  those  of  any  miniature  painter  of 
hLs  time. 

Sec  Tkr  History  of  Portrait  Miniatures,  by  G.  C.  Williamson, 
vol.  ii.  (London,  1904).  ((J.  C.  W.) 

SMEATON,  JOHK  (1724-1792),  English  civil  engineer,  was 
born  at  .\usthorpe  Lodge,  near  Leeds,  on  the  8th  of  June  1724. 
He  lecdved  a  good  education  at  the  gnunosr  school  of  Leeds. 
At  an  early  age  be  showed  a  liUog  for  the  use  of  mechaaical  toola, 
aodinblslourteettthor  fifteeMbyearooatdved  toaudtea  tuming- 
latbe.  On  leaving  school  in  his  sixteenth  year  he  was  employed 
in  the  office  of  his  father,  an  attorney,  but,  after  attending  for 
some  months  in  1742  the  courts  at  Westminster  Hall,  he  requested 
to  be  allowed  to  follow  some  mechanicil  f  rofi  ^-.iuii  He  l>ccame 
apprentice  to  a  philosophici!  iiLslrunient  maker,  ami  in  1750  set 
up  in  business  on  his  <iw[i  account.  Be^idei  improving  various 
mathemalical  instruit.eiits  u>e<l  in  navigation  and  astronomy, 
he  carried  on  cxfKrinients  m  regard  to  other  mechanical 
appliances,  amongst  the  most  important  being  a  scries  on  which 
he  founded  a  paper — for  which  he  rccdvTd  the  Copley  medal 
of  the  Royal  Society  in  1750 — entitled  .-In  Experimetttal  Inquiry 
conteming  the  Xalivc  Patcers  of  tt'iiter  and  Wind  to  turn  MiBs 
and  oikir  Uadnnts  depmUitt  m  a  Cintdar  MuHoth  In  i7S4 
he  made  a  tour  of  tbe  Low  Countiies  to  atiidy  tbe  gnat  caiMl 
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works  of  foreign  engineers.  Already  by  his  pai^TS  read  bt-forc 
the  Royal  Society  and  his  intcrrourst'  with  sciciuilic  men  his 
abilities  as  an  cnRinecr  had  l>ci:omc  well  known,  and  in  1756 
appiicaiion  was  iiiadL-  to  him  to  rL-construcl  the  Eddystone 
lighthouse,  which  had  been  burnt  down  in  December  of  the 
previous  year.  After  the  completion  of  the  new  tower  in  1759, 
Smealon's  advice  was  frequently  sought  in  regard  to  important 
engineering  projects,  including  the  construction  of  canals 
(opcoiUy  the  Forth  and  Clyde  cuuU),  the  dninage  of  fcm,  the 
dfiitiimg  of  hHhmiB  ud  the  npeir  and  enction  «f  bridgcai, 
tbougb  naqy  «f  the  edieiBet  he  drew  ime  not  cairied  out  on 
woMUitoltlietHicnlkckirfttpiteL  He  mi  aln  employed  in 
designing  Dnmnm  waterwfaccls,  windmills,  pumps,  and  other 
mechanical  appliances.  A  considerable  portion  of  his  lime  was 
divotti!  til  istronomical  studies  and  obsfrvalions,  on  wluih  hi? 
read  various  pajK'rs  before  ihc  Kosal  Soiioly.  A  year  Ijcforc  his 
death  he  announced  that  he  wishtd  '  to  (icditaU-  the  thit-f 
part  of  his  remaining  time  to  ihc  disrription  01  llie  several 
works  fM-riornieiJ  under  his  dirttlion,"  hut  he  complete<l  nothing 
more  than  the  Narralirr  of  tht  Building  oj  Ihe  Eddystone  Light- 
house, which  had  already  appeared.  He  died  at  Austhorpc  on 
the  j8th  of  October  1 793,  and  was  buried  in  the  old  jiaiiih  cfauich 
of  Whitkirk. 

See  John  Holflwi.  A  5iw<  Hwntm«fAtGemittt.ZMia»iWaau 
ef  the  late  Mr  Jtim  SmMM  (1793}:  and  S.  SmUca*  Urn  if  the 


FBAICn  [Fluuaci  BDWARD  (1818-1864), 
BmtBsh  novelist,  was  horn  at  Orcat  Marlow.  Buckinghamshire, 
on  the  4th  of  Octol>er  1S18,  a  mcmher  of  a  Fhntshirc  familv 
A  cripple  from  his  Siirlh.  he  uas  eiluiattil  privalcly,  and  concri 
buted  his  tirst  book,  Seems  from  Ihc  Life  oj  a  Priuile  Pupd, 
anonymously  to  Sharpe's  London  Magatine  in  1846-1848.  His 
first  essay  proved  so  successful  that  it  was  expanded  into  Frank 
Fairictji.  a:;:l  published  in  bool<-lorm  in  1S50.  His  next  iKiok 
Lraris  Arundii:  or  iht  Railroad  oj  Life  was ori^puially  contributed 
to  the  same  magazine,  which  he  for  some  time  edited,  and  was 
published  in  book-form  in  1852.  Of  his  other  writings  the  best- 
known  is  Harry  CovcrdiiU's  Courtship  (1S55).  These  are  all 
capital  atoriea.  mify  teU.  Either  Habhit  Kiught  Brawne 
(**  VUm  ")  or  Gaoise  Ciuftahaak  tnpiilied  iHwttatioos  for  moat 
of  hhhoflha.  8aedlqr<HedinLoiidoaoQtbetst«t  May  1864. 

tBlDKBT,  WIILIAH  IBOHAB  (1858-  >.  American  artist, 
was  bom  io  Chester  county,  Pennsylvania,  of  a  Quaker  family, 
on  the  j6fh  of  March  1858.  He  worked  on  a  newspaper,  then 
sturiie<l  cnj»ravinR  and  art  in  Philarirl])hia,  in  the  Pennsylvania 
Academy  of  the  Fine  Arts,  and — alter  iuakin>;  a  lour  of  the 
South  Seas — in  I'arii  utuler  Jean  I'aul  Laurens.  He  settlc<l 
in  \cw  N'ork  City  in  iHSo;  in  iS.Sj  went  with  the  Marcjuis  of 
Lome  throuRh  Canada,  [ireparing  skftehcs  for  Fidurfsque 
Cjriiidii ;  and  in  1Q05  became  a  member  of  the  National  Academy 
of  Design.  Most  of  his  work  was  magazine  and  book  illustration 
for  stories  of  modem  Ufe,  but  he  painted  portraits  and  water 
colours,  and  received  the  Evaia  I'n/.c  oi  the  American  Water 
OilorSodetyiiti890,aiidab«oiueiiMdalat  the  faria  EapoaiUon 


IHIUi  (eonieetcd  eqniioloelc*ll|y  with  '*Hn«dder"  and 
"  smoke     a  sensation  excited  by  the  contact  with  the  (factory 

region  fste  Oi  f  vctokv  Oro  w,  for  anatomy)  of  certain  substances, 
usiially  in  .1  r.imhus  condition  and  necessarily  in  a  slate  of  tine 
Sididivision.  The  sense  is  widely  (iistriiiiiin!  throughout  the 
animal  kinRdom.  'Ilie  lower  animals.  esi>ceially  those  breathing 
in  water,  become  cogni,rant  of  the  |iri-setue  of  odoriferous  matter 
near  them  without  touch,  vision  or  hearing,  and  we  sup[>ose 
that  they  do  so  by  some  sense  of  taste  or  smell,  or  a  cnndiination 
of  both.  In  such  cases  smell  has  been  appropriately  termed 
"  taste  at  a  distance,"  by  which  is  meant  that  partlclea  of  matter 
nuqr  be  diSuaed  through  the  water  ao  aa  to  come  into  oonuct 
aritb  th«  tcnainal  organ,  and  give  liaa  to  a  aenaatioa  sudi  aa  would 
liave  been  eidted  iiad  the  matter  fran  wiiidi  the  particles 
emanated  come  directly  into  oontact  with  the  ncive«ndings. 
It  is  therefore  of  no  ^reat  importance  whether  such  sensations  in 
humble  aquatic  orgamsina  are  termed  taste  or  sracIL  In  the 


higher  air-breathing  animals,  however,  the  senses  are  diSetvn- 
tiatcd:  that  of  taste  is  found  at  the  entrance  of  the  alimentary 
canal,  whilst  that  of  smell  guards  the  opening  of  the  respiratory 
tracu  This  view  assists  in  the  intnpietation  of  various  structures 
met  with  in  the  lower  forms  which  have  been  fairly  regarded  1^ 
naturalists  as  olfactory  organs.  It  has  not  yet  been  dfddfd 
whether  the  sense  of  smelt  depcada^  in  tlie  fiat  '>f  in,  oa  a 
chemical  or  so  a  phyriadpiwMB.  AH  tlwt  can  be  mid  is  that 
acntoqr  iiipulsca  are  ousted  when  ndodfemus  particles  come 
into  oontact  iritb  tfa«  fna  «da  of  peodiar  rod-like  ccll.s  found 
in  the  olfactory  mucoua  aMfllbranc.  The  free  olfactury  sLrtao 
is  always  covered  with  a  thin  layer  of  tluid,  and  all  udeiriierous 
matters  miis;  hr  dissolved  in  this  lluid  so  as  to  reach  the  rod-cells. 
There  is  hen-  an  anaiogy  with  the  conditions  found  in  the  Sense 
of  taste,  where  sapid  substances  mual  l  e  -uluble  in  the  fluid  ol 
the  mouth.  The  intensity  of  the  sensation  of  smell  depends  on 
the  size  of  the  area  of  the  olfactory  membrane  afloctcd.  No 
satisfactory  classification  of  odotus  can  be  given. 

The  interior  of  the  noae  (see  Olfactokv  Organ  and  tpi- 
niELL^L  AND  fiNDOiHBuaL  TnaoB)  ia  divided  phyiiokifically 
into  two  portloM  (t)  the  ttppor  t^tunrh),  irinch 

embraces  the  upper  part  of  the  septtim,  tlie  nppar  tmliinalad 


Friirtl  Kl 

I  .'in^;i(urlinal 
piR.  Xabout  40a 
of  olfactory 


inn  thr<mf;h  the  OibctOfy  membmnc  nf  guinea* 
1 .  CHf actory  epitfaeUom  On  freesurtace;  2.  Hexua 
3,  Fouchaa  of 


epithelial  oetb. 

hone,  and  a  portion  of  the  middle  turbinated  bone;  and  (a)  the 
lower  |)i)rtion  of  the  cavity  (rt^io  rw^)>tj/ufi<i).  The  olfactory 
region  proper  has  a  thicker  mucous  membrane  than  the  res- 
piratory; it  is  covered  by  a  single  layer  of  epitheli;d  cells,  often 
branched  at  their  lower  ends  and  containing  a  yellow  or  brownish 
red  pigment;  and  it  contains  peculiar  tubtilar  glands  luimed 
"  Bowman's  glands."  The  reapirataey  portion  contains  ordinary 
serous  glands.  In  the  olfactory  region  also  are  the  terminal 
organs  of  smell.  These  arc  long  narrow  cells  passing  to  the  sur^ 
face  between  Ihe  columaar  epithelium  covering  the  auiface.  The 
bodyaf  thecdliaipindliinhiwii  anditaendanptothcwiiffaca 
a  ddicate  nd-iika  filament,  wnilit  tlie  de^er  part  bcontinooaa 
with  varicooe  nerve-filamcnta,  tlie  ends  of  the  olfactoty  nerve. 

Physical  Causes  of  5m«tf.— Electrical  or  thermal  stimidi 
do  not  usually  give  rise  to  olfactory  sensations.  J.  Althaus 
states  thiU  elc-ctrical  stimulation  caused  a  sensation  of  the  srr.ell 
of  phosphorus.  To  e.xcite  smell  it  is  usually  supjiosei!  that 
sulistanres  must  \if  present  in  the  atmosphere  in  a  state  of  line 
subdivision,  or  existing  as  vapours  or  gases.  The  fineness  of 
the  particles  is  remarkable,  because  if  the  air  conveying  an 
odour  be  liitcrcd  through  a  tube  packed  with  cotton  wool  and 
inserted  into  the  nose  a  smell  is  stin  diioemllile.  This  procccdiitg 
completely  lemovea  from  the  air  micro-organisms  leas  than  tike 
TTOTVth  ol  an  indi  in  diameter.  A  grain  or  two  of  music  viU 
scent  an  apartment  for  yean  and  at  tJie  end  of  the  time  no 
appreciable  loaa  of  wdli^t  can  be  detected.  Suhalaacea  eadting 
smcU  are  no  doubt  uaualiy  gaaes  or  vapours.  Sir  WiUiam 
Ramsay  liaa  endeavoured  to  connect  the  senae  with  the  chemical 
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constitution  of  the  substance.  The  followinR  Rasi-s  have  no 
smill;  hydrogen,  oivRcn,  nitrogen,  water  gus,  marsh  gas, 
olcfiitnl  g<is,  carbon  monoxide,  hydrochloric  arid,  formic  acid 
vapour,  nitrous  oxide  and  ammonia.  (It  is  necessary,  of  course, 
to  distinguish  between  the  sensation  of  smell  and  the  irritant 
action  of  such  a  gas  as  ammonia.)  The  gates  exciting  smell 
ate  chkniae,  biwnin^  iodine,  the  compounda  of  tlie  fiiat  two 
witli  OJtyiMl  tati  mtcr,  ohric  penxride,  va|iouD  of  phoipharaa 
and  wlpllur,  ancfli^  antimony,  m^bmm  add,  carimaic  add, 
almost  aD  the  voteOe  compounda  «f  caybca  tKeepCtlMweaticady 
mentioned,  some  compounds  <A  selenium  and  tellurium,  the 
compounds  of  chlorine,  bromine  and  iodine  with  the  above- 
named  elements,  and  stmie  nictriis.  Chlorine,  brrjraine,  iodine, 
sulphur,  selenium  and  tellurium,  which  are  vdl.itsle  and  give  of! 
vapour  at  onlinary  temperatures,  have  each  a  characteristic 
smell.  Ramsay  iKJtnls  out  that  as  a  general  rule  substances 
havinff  a  low  molecular  weight  ha\'e  either  no  smell  or  simply 
cause  irritation  of  the  nostrils.  He  also  shove's  that  in  the  carbon 
compouitds  increase  of  specific  gravity  as  a  gas  is  associated 
to  a  oertain  point  with  a  sensation  of  smell.  Take  the  marsh 
taa  «r  WlfthlllW  aeries  commonly  called  the  paraffins.  The  first 
two  luno  BoaBeU;  etbane  (fifteen  times  as  heavy  aa  hydrogen) 
has  a  faint  snail;  and  it  ia  not  till  botaoe  (thirty  timta  heavier 
than  hydnin)  that  a  dbHact  lenaatioo  of  WBuA  li  noticed. 
Again,  a  similar  fdatlea  cibts  among  the  akohob.  Methyl 
alcohol  has  no  smell.  Ethyl,  or  ordinary  alcohol  fne  from 
ethers  and  water,  has  a  faint  smell;  "and  the  odour  rapidly 
becomes  more  marked  as  we  rise  in  the  scries,  tilt  the  limit  of 
volatility  is  reached,  and  wr  arrive  at  solids  with  such  a  low- 
vapour  tension  that  they  give  off  no  ap[)reciable  amount  of 
vapour  at  the  ordinarj-  tem])erature."  Acids  gain  in  odour  with 
increase  in  density  in  the  form  ui  gas.  Thus  formic  ,icid  is 
devoid  of  smell;  acetic  add  has  a  characteristic  smell;  and  the 
higher  acids  of  the  series — propionic,  butyric,  valerianic — increase 
inodour.  It  would  appear  also  that  "  the  character  ofa  smell 
is  a  property  of  the  element  or  group  whicli  enters  into  the  body 
pcockidiic  the  ameU,  and  tends  to  make  it  genedc."  Many 
compoandsafGhloiine,liydMigan,ooB|ioiindtof«ii^faiir,t(ienium 
and  teBnrium,  the  penffiot,  the  akolMis,  the  adds,  the  nitriies, 
the  amims,  the  pyditam  series,  the  benzene  gioup,  have  each  a 
characteristic  odour.  To  ptoduce  the  sensation  of  smell  a  sub- 
stance  must  have  a  molecular  weight  at  least  fifteen  times 
that  of  hydrogen.  For  inst.imf,  ilv;'  tfriit'c  t:r::vity  of  marsh 
gas  is  eight  (no  smell),  of  ctli.i:;'.'  fifteen  i  faint  smell),  of  propane 
twenty-two  (distinct  smell)  '  prussic  acid  has  a  specific 

gravity  of  fifteen,  and  many  ptrseins  fail  to  detect  its  odour. 
Tliere  is  a  rclatiun  between  the  molecular  weigh;  of  a  gas  and 
the  presence  or  absence  of  odour.  Gases  of  less  than  a  certain 
molecular  weight  are  odourless,  and  it  is  significant  that  to  some 
persons  hydrocyanic  acid,  which  has  a  low  molecular  weight, 
gives  rise  to  no  sensation  of  smell.  It  has  also  been  pointed  out 
by  J.  B.Uayciaft  that  chemical  oompouoda  of  elements  helonging 
to  the  aame  gia^i,  ncoofding  to  the  vdKknown  periotKe  law  of 
MendOceff,  have  tometinm  odours  of  a  similar  character 
(see  aitide  "  SmeU,"  Scfalto^  nysiohgy,  vol.  ii.  p.  1354).  T. 
Gnham  pointed  out  that  odorous  sutntancea  are  in  general 
readily  oxidized.  J.  Tyndall  showed  that  many  odorous  vapours 
have  a  consi<lerable  power  of  alworbiitp  '1;  .t  Taking  the 
absorptive  capacity  of  the  air  as  unity,  the  foiiowing  absorptions 

were  observed  in  the  respective  cisms—  


Name  of  Perfume. 

Absorption 
per  100. 

Name  of  Perfume. 

.Mvsorpt  ion 
per  100. 

Patchouli 

S.inda|.wood 

( »eT.i:ii;im 
(Yll  of  cluVCa 

Otto  of  rose*  , 
Bergamot  .  . 

Nerali  .... 

30 
3a 
i3 

5,VS 

Lavender  . 
Lemon 

Portugal  .    .  . 
Thyme     .    .  . 

R'lsemary  .    .  . 
oil  of  lauid    .  .. 

I  Caiiiia  .... 

60 

74 

80 
109 

In  comparison  with  the  air  introduced  in  the  experiments  the 
weight  of  the  odours  must  be  .ilmn^t  infinitely  small  "  Still  we 
find  that  the  least  energetic  in  the  list  produces  thirty  times  the 


effect  of  the  air,  whilst  the  most  energetic  produces  lop  tinwa 
the  same  edecl."  ' 

Venluri,  B.  I'rivost  and  Liigcois  have  studied  the  weD- 
known  movements  of  odoriferous  particles,  such  as  camphor, 
succinic  acid,  ftc,  when  placed  on  the  surface  of  water,  and  they 
have  suggested  that  all  odoriferous  sufaatanccs  in  a  state  of  fine 
subdivision  may  move  in  a  similar  way  on  the  moist  suifsce  of 
the  oHactory  membcane,  and  thus  mnrhanicaUy  irritate  the  Bcrve- 
endoik  TUi  eq)lanatinn  fa  too  coane;  bit  it  ii  wcffl  known 
that  the  odous  of  floweis  aie  moat  distinctly  peroeived  fn  the 
morning,  or  after  a  shower,  when  the  atmosphere  contains  a 
considerable  amount  of  aqueous  vapour.  It  would  appear  also 
that  the  odours  of  aiiimiil  eiHuvia  are  of  a  higher  specific  gravity 
than  the  air,  and  do  not  readily  diffuse — a  fact  which  may 
account  for  the  pointer  and  bloodhound  keeping  their  noses 
to  the  ground.  Such  smells  are  very  persistent  and  are  ajiparenlly 
difficult  to  remove  from  any  surface  to  which  they  have  become 
attached.  The  smell  of  a  corpse  may  haunt  a  living  person  for 
days,  notwitfaatandfaig  eopioua  ablntiona  and  change  ii  dothcn 

^MMniMM^^SML-lt  ii  neoMiy  that  the  air  oootahddg 
the  odour  be  driven  forcibly  againit  dw  nembiane.  Thus  the 

nostrils  may  be  filled  with  eau  de  Cologne  in  normal  saline  tolution, 
or  with  air  impregnated  with  sulphuretted  hydrogen,  and  still  no 

odour  is  experienced  if  the  person  docs  not  breathe.  When  a  sniff  is 
made  the  air  Aitliiri  the  nasal  pavtagcs  is  rarefied,  and,  a--  ilie  air 
rushes  in  to  equilibrate  the  pressure,  it  is  forcibly  propelled  ai^ainst 
the  olfactory  suriare.  When  the  air  stream  entcfs  the  noMfils,  it 
passes  vertically  upwards,  bends  round  and  sweeps  badnmids  and 
downwards  at  the  lo-d  of  the  middle  turbinated  iMMes  toward*  the 
posterior  narcs.  There  is  a  motion  of  the  air  over  the  olfactoiy 
Mirr.i:-e.  The  olfactory  surface  must  be  moi«t:  tf  it  is  dr>',  or  is 
co\xrc<J  with  too  thick  a  laver  of  mucus  (as  in  catarrh),  the  fenfc  it 
much  weakened  or  lost.  The  first  moment  of  contact  is  the  most 
acute  and  the  ssoae  quScfely  becemM  bhiaied.  The  fint  soeat  of  a 
flower  Is  the  strongest  ana  sweetest;  and  after  a  few  mfaiutes'  ex- 
posure  the  intensity  of  even  a  foetid  odour  may  not  be  perceived. 
This  fact  may  be  accounted  for  on  the  supposition  that  the  olfactory 
memlirane  lieeonies  ((iiicklv  n>ate<1  with  a  thin  layer  of  matter,  and 
chat  tile  most  intense  e(7cct  is  firoducc<l  when  the  odonfcrouf 
sul>stances  are  applied  to  a  clean  suriacc.  The  intensity  ot  smell 
dc))ends  on  (1)  the  ana  of  olfacteiy  aurface  aficcted,  aad  (a)  the 
degree  of  conoentiatlon  of  the  edarlTctatts  matter.  It  is  said  that 
musk  to  the  amount  of  the  two-millkMiA  of  a  miUieram,  and  one 
part  of  sulphuretted  hydrogen  in  1,000,000  part*  of  air,  may  he 
perceived.  The  smell  of  mcrcaptan  ha»  been  experimentally  de- 
tected when  the  dilution  was  I  to  5o,<ioo,ooo,ooo,  and  it  was  cal- 
culated that  the  weight  of  mercaptan  so  detected  in  50  cc  of  air  was 
i/40tM»eyooo of n auUigram  (E.  «schsr and-PsnaolalO.  Ifthetsro 
nostrils  are  filled  with  different  odorous  snbstnaoas,  thcte  is  no 
mixture  of  the  odours,  but  we  smell  sometimes  the  one  and  WBia 
times  the  other.  Morphia,  mixed  with  sugar  snd  ttSmu  as  snuff, 
ixiralyses  the  olfactory  apparatus,  while  strvchnine  make*  it  more 
sensitive  (Lichtcnfcls  and  rrolirh}.  There  is  no  c\  iiicncc  that  tlure 
are  in  the  oliactoiv  region  dlAerent  end  organs  or  oliartory  cells  tor 
dWesstttodoun.  The  sense,  however,  may  be  fatigued  by  one  odour 
so  that  other  odours  are  not  experienced.  Thus  campnor  may  so 
fatigue  the  sense  that  ether  and  eao  de  Cologne  cannot  excite  smell. 

As  a  rule,  we  experience  odoon  by  the  simultaneous  usie  of  both 
nostrils.  Stimulation  of  either  nostnl  would  give  h'm.-  to  the  sen**- 
tiiin.  ulillr  there  is  a  fusion  of  sensations  when  Ixith   arc  affected. 

If,  by  means  of  a  tube,  an  odour  is  conveyed  into  one  nostril,  while 
an  odour  of  a  different  kind  Is  (Urected  Inro  the  other,  then  may  be 
either  a  compound  sensational  effect,  a  sort  of  douMe^eur,  or  one 
odour  may  so  predominate  as  entirely  to  destroy  the  other.  The 
fnston  of  odours  is  not  complete,  and  it  is  similar  to  the  effect  of 
combining,  say  blue  and  red.  in  stereoscopic  vision.  Wheti  one  odour 
destroy-,  the  other,  the  oMiii  r.ition  must  take  place  in  the  cerol'ral 
centre.  Certain  odours  art;  antagonistic,  suth  ai  musk  and  oil  of 
bitter  almonds,  volatile  oils  and  iodoform,  ammonia  and  acctic 
acid.  It  is  not  unlikely  that  when  one  odour  predominates  aoHMg 
many,  this  may  be  due  not  to  any  chemical  action  of  one  substance 
over  another,  but  that  the  missing  sensations  mav  be  accounted  for 
by  their  failure  tow^te  the  olfactory  rj'giitn  of  the  cerebrum  in  the 
presence  of  a  stronger  stimulus. 

The  delicacy  of  the  sense  is  much  greater  in  many  of  (he  lower 
animals  than  m  man,  and  it  is  highly  probable  that  the  dog  or  cat 
obtain  information  by  means  of  this  sense  which  a  human  being 
cannot  cet.  Odours  may  excite  in  the  irinds  of  numy  animals  vivia 
impressions,  and  they  have  probaUy  a  memory  of  imdis  vrldefa  the 
human  being  does  not  pomess.  Even  in  man  the  M>n<ie  may  be 
greatly  improved  by  exercimig  it.  A  boy.  James  Mitchell,  »  as  born 

>Tvni'.,ll    CnKiributioiu  Io  MekctJar  Phytks  im  Damaim  if 

Radiant  Heat,  p.  99. 
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hlincL  deaf  and  dniBb,  and  ddety  dcpendetl  on  nneD  for  keeping  r 

up  a  connexion  with  the  outer  world.  He  readily  observed  the  | 
pfe»ence  of  a  stranger  in  the  r<-Kjtii  ami  he  formed  his  oiii:-.-.i 'tf.  of 
persons  apmrently  (nun  tlnir  1  (Mru.-i<.ristic  smells  (see  DugaUI 
Stewart's  \V(vki,  iv.  3  « >  In  -:  mc  rare  cases,  the  Dense  ol  smell 
U  coogeniulW  absent  in  human  beings,  and  it  may  be  much  injured 
by  tha  pfrtirt  af  snuffing  or  by  diseases  of  the  nose  affecting  the 
olfactory  membiane.  Subjective  imprcssioiM  of  smells,  like  spectral 
illusions  or  sounds  in  the  ears,  are  oceaiionally,  but  mrL-ly.  oIixtm  iI 
in  cases  of  hvsteria  and  in  the  insane.  Excessive  MimV-ini;  injiins 
the  sense.  Finally,  it  may  be  observed  that  the  senise  of  oilimr  ^iv  cs 
information  as  to  (he  cliaratters  <jf  (ihmI  and  drinlt  and  as  to  tin- 
purity  of  the  air.  Some  persons  arc  sensitive  lo  certain  sntclU  whilc 
they  do  not  reoosniae  othcn,  such  as  tiydrocyanic  acid  or  mixnonette. 
In  the  Idsrer  aMmats  also,  the  sense  ia  awsociatsd  with  the  acxual 
foactiona.  a<^M.) 

SMELT  {psmmts  eperlanus;  Fr.  tperlan;  Scotch  sparling 

or  spirting),  the  common  small  European  fish  of  the  genus 
ptujijij!.  f.irr.iU'  Salmunidai:.  It  breeds,  unless  l.Tnd-loclii-d, 
in  .salt  or  bravkish  water,  and  though  it  often  enters  rivers 
it  does  not  ascend  beyond  tidal  influence.  Like  other  Hrilish 
Salmonids  it  spawns  in  winter.  The  true  smelt  inlialiiti  the 
coasts  of  northern  and  central  Euro])e,  and  allied  species  are 
known  from  the  Atlantic  and  I'aciiic  coasts  of  North  America 
(Osmerus  mordax,  O.  thaleichtkys,  O.  Japonkus). 

SHBROU  (Pers.  Bardiya;  by  Ctcsias,  Pers.  8,  called  Tany- 
tttaner,  by  Xenopbim,  Cyrop.  viii.  7.  11,  who  takes  the  name 
fram  Ctesias,  raaaaxarisf;  by  Juatia  i.  9,  ifarxi*;  la  Acschylua, 
Pws.  774,  Mariu),  a  Petalaa  Uas  of  tafamma  mgiBiny;  the 
pvevaknt  Greek  form  Smerdii  Iwia  aaaiiallBtH  tlia  fmbn  aaine 
to  the  Greek  (Asiatic)  name  Smerdfs  or  tSmerdiea,  which  oeewt 
in  the)>oemsof  AkaetuandAnacreon.  Smerdis  wastlieyOOIger 
son  of  Cy  rus  t  be  Great  who,  according  to  Ctcsias,  on  his  deathbed 
appointed  him  governor  of  the  eastern  provinces  (cf.  Xen. 
Cyrop.  viii.  7,  11).  Before  Cambyses  set  out  to  Epj-pt,  he 
secretly  caused  him  to  be  murdered  (Darius  in  the  Behistun 
Inscr.  i.  10),  being  afraid  that  he  might  attempt  a  rebellion 
during  his  absence.  His  death  was  not  known  to  the  people, 
and  so  in  the  spring  of  522  a  usurper  pretended  lo  be  Smcrdis  and 
proclaimed  himself  king  on  a  mountain  near  the  Persian  town 
Pishiyauvida.  Owing  to  the  despotic  rule  of  Cambyaes  and  his 
long  al>scnce  in  Egypt,  "  the  whide  people,  VaduO,  Mcdcs 
aad  aU  the  other  aatifloB,'*  ackBDwiedged  the  aamper,  eapedaUy 
aa  he  gnirted  a  lemMoB  of  tana  far  three  yean  (Heiod.  Hi. 
68).  Cambyses  began  to  march  against  him,  but  seeing  that  his 
cause  was  hopeless,  killed  himself  in  the  spring  of  5)1  (but  see 
further  Cambvbes).  The  real  name  of  the  usurper  was,  as  Darius 
tells  us.  Gaumata,  a  Magian  priest  from  Media;  this  nnme  has 
been  preserved  by  Justin  i.  9  (from  Charon  of  l-ampsarus?), 
but  given  to  his  brother  (r.illed  by  Herodotus  Patizeitbe^iK 
V.I10  15  said  to  have  liecn  the  re;il  promoter  of  the  ititrii;ue; 
the  true  name  of  the  usur[XT  is  here  given  us  Uropiutr.^,  by 
Ctesias  as  Sphendadates. 

The  history  of  the  false  Smerdis  is  narrated  by  Herodotus  and 
Ctesias  according  to  official  traditions;  Cambyscs  before  his  death 
ooofeaaed  to  the  murder  of  his  brother,  and  in  public  explained  the 
irimie  ftatld.  B«t,  as  Darius  aald,  nobody  had  the  courage  to 
oppose  the  Dew  king,  a^  ruled  for  aevennontlu  over  the  whole 
anqtiie.  Soraeoontcactadatnigfromlus  reign  have  been  found  In 
Babylonia,  where  bis  name  is  spelt  Baniya  (for  the  chronology 
cf.  Ed.  Meyer,  Forschungm  ttir  allm  Cesckickte,  ii.  47  J  ff.). 
Darius  savs  that  he  destroyed  son.e  temples,  which  Darin' 
restored,  .ind  KkjIc  a\v.iy  the  herds  and  houses  of  the  peuple 
(Behistun  Inscr.  i.  141.  We  have  i.o  tneiuis  of  explaining  this 
Statement,  nor  can  wo  fully  understani!  all  the  inridents  con- 
nected with  his  usvirpation;  but  the  attempt  5  ni  nn.i-'^m  :;ulhors 
to  prove  that  GaumSta  in  reality  was  the  genuine  Smcrdis  and 
Darius  a  usurper  have  failed.  It  is  certain  that  Smerdis  trans- 
ferred the  seat  of  government  to  Media;  and  here  in  a  easlle  in 
the  district  of  Nisaya  he  was  surprised  and  killed  by  Darius  and 
Ua  six  asaodates  in  October  591.  His  death  was  annually  cele- 
hnted  in  Pttria  hy  a  feast  ealU  "  tha  kimag  fli  tha  masfan," 
at  which  BO  maghnwaaaDawed  to  show  Umadf  (Hindi  IB.  79i 
Ctea.  Pen,  15). 


In  the  next  year,  another  pscudo-Smerdis,  named  Vahyazdata, 
rose  against  Darius  in  eastern  Persia  and  met  with  great  success. 
But  he  was  finally  defeated,  taken  prisoner  andexcf  utcd  ( Behistun 
Inscr.  iii.  40  ff.;  perhaps  he  is  i<ientical  with  the  King  Maraphis 
"  the  Maraphian,"  nameoi  a  Persian  tribe. whootcursas successor 
in  the  list  of  I'crsian  kings  given  by  .\eschylus.  I'ers.  77iS). 

Sec  DAKit's  (1.)  and  Hersia,  Amtent  History.  (Ed.  M.) 

SHBTANA.  FRIEDRICH(i824-i884),  Bohemian  composer  and 
pianist,  was  bom  at  Leitomischl  in  Bohemia  on  the  and  of 
March  1824.  He  made  such  n^id  progress  in  hfo  studies 
under  Ikavec,  at  Neuhaua,  that  at  the  age  of  sii  he  appeared  hi 
pubBc  aa  piaabt  ao  aaaxssAdly  that  hb  fathtc'i  oniosttloQ  to  a 
muildan's  career  wu  overcome.  He  then  went  to  Vtokacft,  ait 
Prague,  until  he  left  for  Leipzig  to  make  the  acqmrintanoe 
of  Schumann  and  Mendelssohn.  Limited  means  prevented 
him  from  studying  with  the  latter,  and  he  returned  to  Prague, 
where  he  at  once  became  Konzert-mcister  to  the  EmiKtror 
Kerdinanil.  lit  184.S  be  married  Katharina  Kolar.  pianist,  and 
with  her  founded  a  music  school  at  Pia),'ue.  At  the  same  time 
he  met  Lis^t,  who  subsequently  infiucrircd  him  greatly,  and  with 
whom  he  afterwards  stayed  at  Weimar.  In  1856  Smctana 
accepted  Alexander  Drcj-schock's  suggestion  to  go  as  conductor 
of  the  PhOharmonic  Society  at  Gothenburg.  There  he  remained 
five  years,  when,  owing  to  his  wife's  ill-health,  he  returned  to 
Prague  after  a  surctaitul  concert  tour.  The  death  of  his  wife  at 
Dresden  on  their  return  caused  Knetana  to  change  hismind,and 
ha  want  hadt  to  Sweden.  Bnt  the  opening  of  tha  Interina 
Theater  hi  ti0^  lad  Coffer  of  to  oondoctioa^,  iadnoed  hb 
return.  In  Sweden  he  had  aheady  written  Haim  Jari,  ISdari 
II!.,  and  Wallftistein's  Liif^er,  and  had  completed  his  opera 
Dif  Brandefihurger  in  Bdhmcn  (5th  January  1S66).  Five  months 
later  if  w.is  followed  by  his  best -known  opera.  Die  verkaujte 
Brjul,  and  in  i.s68  Dalilior  w.is  given.  Between  1874  and  i88j 
he  produced  Z:ci  f  Ii'i/t;'f«,  //  til'irkii  i  Drr  Kuss),  Tajrxslu  (Diis 
Geheimnis),  Ctrlota  Siena,  and  Die  TcufeJsnutuer,  as  well  as  the 
"  grand  prize  "  opera  Libuse,  written  for  the  opening  of  the 
National  Theatre  at  Prague,  11  th  June  1881.  In  DU  Teujeis- 
miiucr  were  clear  signs  of  decay  in  Smctana's  powers,  he  having 
already  in  i874losthissenseof  bearing.  To  celebrate  his  sixtieth 
birthday  a  ffite  was  arranged  by  the  combined  Bohemiao musical 
societies;  but  on  that  day  Smetaaa  lost  his  reason  and  was 
removed  to  a  famatic  asylum,  where  he  died  on  the  isth  of  May 
1884.  A  great  deal  of  his  pianoforte  music  is  interesting,  the 
SlamtnhuehNBtUf,  for  example;  while  his  scries  of  symphonic 
poems,  ei.titled  .l/rin  Valerland  {Viarl],  and  his  beautiful  String- 
quartet,  .liij  mciricm  Leh-n,  have  tnaile  the  tour  of  the  civilized 
world,  He  was  an  adiuirable  pianist,  and  in  many  ways  jtlStlfied 
his  countrymen's  title  of  the  "  Oerhisch  Beethoven." 

SMETHWICK,  ".iiinii  and  county  borough  in  the  Hands- 
worth  parliamentary'  division  of  StaiTordshirc,  England,  3  in.  W. 
of  Birmingham  on  the  Great  Western  and  the  London  &  North 
Western  railwa>'S.  Pop.  (1891)  36,106;  (1901)  54,S3Q-  There 
are  large  glass,  chemical  and  maddne  works;  nuts  and  bolts  are 
made,  and  lighthouse  fittings  area  apedalty.  Adjoining  Smeth- 
wick  00  the  E.  is  the  district  of  Saho^blBOttsas  the  scene  of  the 
engfaieeting  espeiiments  of  Jamca  Watt  dating  Ua  partnership 
with  Uatthew  Boulton  (c.  1770).  The  town  of  Smethwick  it  a 
modem  growth  about  an  ancient  viUage,  the  name  of  whidi 
appears  in  Domesday.  The  boioogb,  incorporated  in  1^99 
(county  borough,  T007I1.  is  under  a  mayw,  6  aldermen  and  x8 

councillors.     .\rea.   lo^q  acres. 

SMILES,  SAMUEL  (1812-1004),  British  author.  w.is  bom  at 
Haddington,  Scotland,  on  the  ?  ^rd  of  December  iSi  3.  He  was 
the  eldest  of  eleven  children  left,  on  their  fn.ther's  death,  to  be 
supported  by  their  mother  on  slender  means.  To  her  spirit  and 
example  must  be  attribute<l  some  of  the  enthusiasm  for  self- 
reliance  anfi  self-education,  that  was  later  embodied  in  Dr 
Sin;ies  s  V,  ritings  and  led  to  their  popularity  and  influence. 
Educated  at  the  Haddington  Giammar  School  and  at  £dinbur|Ji 
PmlVMily,  when  ha  studied  nefidaa  and  graduated  m  iSja, 
SmOca  tried,  wsacoessfnlly,  to  practise  in  Ua  native  vQlaga 
among  3000  healthgr  SootaineB  and  hi  competition  with  Mvm 
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other  doctors.  He  added  to  his  income  by  lecturing  on  chemistry 
and  by  writing  for  the  press.  luhI,  linally  abandoning  the  medical 
profession,  he  coniiued  hiiiiiell  to  journalism,  and  from  iS(H 
till  1S44  edited  the  weekly  Lffds  Titm-s.  Though  hi-  g  ive  up 
regular  journalism  in  1S44,  he  amtinueti  to  be  a  iritjuent  ton- 
tributorlo  periodicals.  From  i.-.^-,  lill  1S54  he  was  secretary  of 
the  Leeds  and  Think  railway,  and  from  1854  till  1866  of  the  South 
Eastern  railway.  During  his  residence  in  Leeds  he  had  oppor- 
tui^tieaol  studyiag  the  «±aracters  of  the  remarkable  men  whose 
bioyaiAlai  he  afterwards  wrote.  Here  he  came  in  contact  with 
Geoi|e  StcphemoB,  wfaoie  by  hiin,  poblished  in  1857, 
passed  through  five  cditioos  in  its  first  year  aod  was  tbeprecunor 
of  a  series  of  biographies  of  leaders  in  ihe  world  of  industry, 
such  as  Lites  of  the  Enginetrs  (3  vols.,  1861-1862),  Industrial 
Biogtiiphy  (1863),  James  BrindUy  and  the  Early  Enginters  (186.$), 
Lius  oj  Boulton  and  Walt  (1865),  Life  of  Thomas  Telford  (1867), 
The  l.if>-  .\f  .1  Su'trit  Nalurdist  (Thomas  Edward)  (1876),  Robert 
Dick  (1S7S).  (/'twge  Moore  (187.8'!,  ifen  of  Inrcnlion  and  Industry 
(1884;,  Lijf  and  Labour  (i.^S;!,  ,1  J'liUisiur  iHiii  ha  hrunds 
(a  history  of  the  house  of  John  Murray)  (iSgi  Jamin  (lSiji), 
Josiah  \\  (dgwot>d  {181^4).  In  185^  had  appeared  his  most  success- 
ful book,  SelJ-Htip,  a  volume  of  popular  ethics;  30,000  copies 
weie  mU  the  first  year,  and  by  iSSq  the  sales  had  icadhcd 
150,000  copies,  while  the  book  had  been  translated  into  17 
languages.  Its  success  suggested  others  of  similar  purpose, 
like  Chantkr  (187 1),  Tkrifi  (1875),  Duty  (1880).  Smiles  also 
puUbhad  two  works  dcalfng  with  the  hfaM«y  of  the  Hognenots 
and  a  Bittory  of  Jrdami.  Hb  works  are  not  only  admirable 
for  their  aiuple  and  yet  forcible  style,  but  for  the  many  useful 
and  practical  lesstms  which  they  enforce.  Wholesome  and 
StlmuJating,  their  whule  tendency  is  to  inculcate  sound  principles 
of  life  and  ihr  huiliiing  up  of  manly  and  upright  character. 
Dr  Smiles  was  made  hon.  I.L.D.  of  EdinburRh  I'niver.'iit y  in 
1878,  and  in  i8*)7  receiv  ed  from  the  kinj?  of  Servia  the  C'ros^i  of 
Knight  Coinmander  ui  the  Order  of  St  Sava.  He  died  in  Kcnaiog- 
lon  in  hi^.  nicely  sei  uini  yeiir,  cm  the  i6th  of  April  1004. 
His  Aulubivgraphy       edited  (1905)  by  T.  M.ickay. 

SMILUB,  JAMES  DAVID  (1833-1909),  American  artist,  was 
bom  in  New  York  Ci^  on  the  16U1  of  January  1833.  His 
father,  James  SntilUe  (1807-1885),  a  Scottish  engraver,  enUgrtted 
to  New  York  in  1819,  waa  elected  to  the  National  Academy  of 
Deaign  in  1851,  did  much,  with  his  bnther  William  Camming 
(1813-1908).  to  develop  the  engraving  of  bank-notes,  and  was  an 
excellent  land.scapc-cngravcr.  The  son  studied  with  him  and 
ID  thi  National  Ai.nieiny  <i(  1  ;  engraved  on  Steel  vignettes 

for  bariK-tioles  a;i(l  some  iJlusLialjuiis,  notably  1-',  t).  C.  Darley"s 
pictures  for  Cooper's  novels;  was  elected  an  as.'vcK  iatc  ol  the 
National  .-\cadcniy  in  1865  the  yc.ir  after  he  first  l>rKan  paint mg 
— and  an  .academician  in  1.^76;  anil  was  a  founder  cr  the 

American  Water  Color  Society,  of  which  he  was  treasurer  in 
1866-1S73  and  president  in  187^-1.^78,  and  of  the  New  York 
Etching  Club.  Among  his  paintings,  in  oils,  are  Evening 
among  the  Sierras"  (1876)  and  "The  CliSs  of  Normandy  " 
(1885),  and  in  water  colour, "  A  Scrub  Race  "  (1876)  and  "  The 
Panifng  Herd  "  (1888).  He  wrote  and  ilhiatiated  the  article 
on  the  Yetemite  in  PiOmrtiqm  Amtrka,  Be  died  im  the  S4th 
of  September  1909.  Hb  fafothcr,  Gaoaos  HsMitv  Swuie 
(1840-  ),  studied  under  his  father  and  under  James  M.  Hart, 
became  a  member  of  the  National  Academy  of  Design  in  iSRz, 
and,  jiki'  his  l)r(ith<-r,  ])ainled  l«)lh  in  oils  and  in  water  tul.jur. 
His  curite  =ufiifi  Is  were  s<enes  along  the  New  England  coast. 
In  i^tsi  hu  iiiurrir.l  .\ki.lif.  Siikuion  J.vcobs  (b.  1854),  a 
painter  ul  j^cnrt  (nctures  in  oils  aisd  water  colour. 

SMIRKE,  ROBERT  (i75J-i.'<45),  F.nghsh  painter,  wms  born  at 
Wigton  near  Carlisle  in  1752.  In  his  thirteenth  year  he  was 
apprenticed  in  I>ondon  with  an  heraldic  painter,  and  at  the  age 
of  twenty  he  began  to  study  in  the  schools  oi  the  Royal  .Academy, 
to  whose  cvhibiliun  he  contributed  in  (786*  "Narcissus"  and 
a  "  Sabtina,"  which  were  foUowcd  by  mMqr  mrkSi  usually  small 
in  atse,  flfaatnthre  of  the  BmlUi  poeta»  opecUly  Tfaonson. 
In  1791  Smiifco  waa  elected  an  uMciite  of  dm  Royal  AcBdcngr, 
•ad  two  yeans  kt«r  a  fuU  member.  In  1814  he  waa  aondnatad 


keeper  to  the  Academy,  but  the  king  refused  to  sanction  the 
apfKjintnient  on  account  of  the  art  i^t 's  revolutionary  opinions.  He 
was  eiigiified  upon  the  Shakc?]»r.irc  gallery,  for  which  he  painted 
'■  Kalharina  and  Petruchio,"  "  Prince  Henry  and  Kalstaff  " 
and  other  subjects.  He  also  cxectuled  many  clever  and  popular 
book-illustrations.  His  works,  which  are  frequently  humorous, 
are  pleasing  and  graceful,  accomplished  in  drau^tsmanship  and 
handled  with  considersfale  spirit.  Hit  died  In  London  on  the  sth 
of  January  1845. 

SMITH,  ADAM  (i72j>l79e),  English  economilt,  was  the  only 
child  of  Adam  Smith,  coaptroller  of  the  caatomsat  Kirhcali^ 
in  Ftfeafaire,  Seotlaad,  and  of  Margant  Dougha,  daughter  of  Mr 
Douglas  of  Sirathendiy,  near  Ictfa.  He  was  banatXbkicald^ 
on  the  5ih  of  June  1723,  some  months  after  die  death  of  his 
father.  When  he  was  three  years  old  he  was  taken  on  a  visit 
to  his  uncle  at  Strathcndr>',  anil  when  playing  alone  was  carried 
off  by  a  party  of  "  linkers."  He  was  at  once  mi.s.scd,  and  the 
vagrants  pursued  and  overtaken  in  Leslie  wood.  He  received 
his  early  edutation  in  the  school  of  Kirkcaldy  under  David 
Miller,  amongst  whose  pupils  were  many  who  were  afterwards 
distinguished  men.  Smith  showe<i  great  fondness  for  books  and 
remarkalile  powers  of  memory;  and  he  was  popular  among  his 
sct-.kjuifellow's.  ilc  was  sent  in  1 737  to  the  university  of  Giat(OW, 
where  he  attended  the  lectures  of  Dr  Hutcheaon;  ami  in  1740 
he  went  to  BalUol  College,  Oxford,  as  exhibitioner  on  Sndl'a 
foundation.  He  lemained  at  that  univernty  for  seven  yesii. 
At  Gfaogow  Us  favourite  studies  had  been  mathcmatfcs  and 
natural  philosophy;  but  at  Oxford  he  appears  to  have  devoted 
himself  almost  entirely  to  moral  and  political  science  and  to 
ancient  and  nuMlern  languages.  He  also  laboured  to  improve 
his  English  style  by  translation,  particularly  from  the  French. 
After  his  return  to  Kirkcaldy  he  resided  there  two  years 
with  his  mdthiT,  continuing  his  sturlic^,  not  having  yet 
adopted  any  plan  for  his  future  liir.  In  174K  he  removed  to 
Edinburgh,  and  there,  under  the  patronage  of  Lord  Kamcs,  gave 
lectures  on  rhetoric  and  belles  lellres.  About  this  time  began 
bis  acquaintance  with  David  Hume,  which  afterwards  ripened 
into  friendship.  In  1751  he  was  elected  professor  of  logic  at 
Glsagow,  and  in  1752  was  transferred  to  the  chair  of  moral 
philoBoplqr,  whkh  had  become  vacant  by  the  death  of  Thomas 
Ciaigie,  the  auccemor  of  Hutcheaon.  TUs  poaiiott  he  omi|d«l 
for  nearly  twdve  years,  which  he  long  afterwards  dedaied  to 
have  been  "  by  fiu  the  most  useful,  and  therefore  by  far  tha 
happiest  and  most  honourable  period  of  his  life."  His  course  of 
lectures  was  divided  into  four  [iart!i  ii^  natural  theology; 
(jl  elhics;  (j)  a  treatment  ul  that  brain-h  of  morality  which 
relates  to  justice,  a  subject  which  he  haihili  d  li  ^toricaUy  after 
the  manner  of  Montesquieu;  (4)  a  study  of  those  [wliticaJ 
regulations  which  are  f(>uni!r<f,  not  upon  the  princ:i)U-  of  justice, 
but  that  of  cx|>edienc-y,  and  which  arc  calculated  to  increase  the 
riches,  the  power  and  the  prosperity  of  a  slate.  Under  this 
view  he  considered  the  political  institutions  relating  to  com- 
merce, to  finances,  to  ecclesiastical  and  military  establishments. 
He  first  appeared  as  an  author  by  contributing  two  articles  to 
the  JStfMwrxA  gtiim  (an  caiiicr  journal  than  the  present, 
which  was  commenced  in  t755>  but  oiE  whidi  only  tiP0iMUiihcm> 
were  published),— one  00  Johnaoa's  JPfrfisnery  ami  the  other  a 
letter  to  the  editors  on  the  state  of  literature  in  the  different 
countries  of  Europe.  In  1750  appeared  his  Theory  of  Moral 
Scntinu-nls.  embodyiltg  the  .sccoiiii  ]>ortion  of  his  university 
course,  to  which  was  added  in  the  2nd  edUion  an  apixtudix  with 
the  title,  "  Considerations  concerning  the  first  Formation  of 
Languages. "  After  the  publication  of  this  work  his  ethical 
doctrines  occupied  less  space  in  his  lectures,  anH  a  larger  develop- 
ment was  given  to  the  subjects  of  jurisprudence  and  political 
economy.  Stewart  gives  us  to  understand  that  he  had,  as  early 
as  1752,  adopted  the  lil>cral  views  of  commercial  policy  which 
he  afterwards  preached;  and  this  we  should  have  been  in- 
clined to  believe  independently  from  the  fact  that  such  views 

'  These  two  numbers  were  reprinted  in  1818.  Smith's  letter  to  the 
editots  is  sperisUy  interesting  for  iu  account  of  the  Smejduftim  and 
IM  criticism  of  Rousseau's  pictures  of  savage  Ufe. 
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nece  propounded  In  tbit  year  in  the  PtIUkal  Disentrsis  of 
Hume. 

In  1762  the  scnatus  academicus  of  Glasgow  conferred  on  him 
the  honorary  degree  of  doctor  of  laws.  In  1765  he  was  invited 
to  lake  (  harge  of  the  younj?  duke  of  Uucclcuthon  his  travcli.  He 
acCejitLiI,  and  resiK'ned  his  i)riilL-Lhursli;)>.  lie  went  abroad  with 
his  pupil  III  February  1764;  ihcy  remained  only  a  few  days  at 
Paris  and  then  !>i'iile<l  at  Toulouse,  at  that  time  the  seat  of  a 
pulement,  where  they  spent  eighteen  months  in  the  best  society 
of  tlie  place,  afterwards  maiung  a  tour  in  the  a«uth  of  France  and 
passing  two  months  at  Geneva.  Returning  to  Paris  about 
Christmas  of  1765,  they  remained  thoe  till  the  October  of  the 
foUowingyear.  SmithBttUstimelivedlntheaodetyofQuemay, 
TuiBDt,d'Alembert,Moidkt,IIelv<ttQ>,liIirnraatelMidtlMdiik« 
de  la  Rocbefoucauld.  His  regard  for  the  young  nobleman^ 
last  named  dictated  the  omission  in  the  later  editions  of  his 
Moral  Scniimfiils  of  the  name  of  the  celebrated  ancestor  of  I  lu- 
duke,  whom  he  bad  associated  with  Mandeville  as  author  01  uuc 
of  the  "  liceiuious  systems  "  reviewed  in  the  se\ enth  part  of  that 
work.  Smith  was  niurh  iniiuenred  bv  his  ronlact  with  the 
members  of  the  [ihvsiiKTati..  srh<Kil,  os[i>-i  i.illy  with  ils  chief, 
tliough  Dupont  dc  Nemours  probably  goes  too  far  in  speaking  of 
Smith  and  himself  as  having  been  "  con-di:>ciples  chez  M. 
Quesnay."  Smith  afterwards  described  Quesnay  as  a  man  "of 
the  greatest  modesty  and  simplicity,"  and  declared  his  lyatem 
of  political  ecoaomy  to  be,"  with  all  its  imperfectimn,tlieocarcit 
appwMdmation  to  trath  that  Ind  yet  been  pablUied  on  the 
piiiidplM  of  that  science."  In  October  ifM  tutor  and  pupO 
iMamed  home,  and  they  ever  afterwards  retained  strong  feelings 
of  mutual  esteem.  For  the  next  ten  years  Smith  lived  with 
his  mother  at  Kirkcaldy,  only  paying  occasional  visits  to  Edin- 
burgh arid  I.ondon;  he  was  rriKaged  in  ,  lose  sludv  (iiiring  most 
of  this  lime.  He  describes  himself  to  Hume  during;  lins  |>eriod 
as  being  extremely  happy.  He  was  occupied  011  his  Inquiry 
into  the  Saturc  and  Causes  i>f  the  Wealth  of  iSations,  whith  there  is 
some  reason  for  believing  he  had  begun  at  Toulouise.  I  hni  great 
work  appeared  in  1776.'  After  its  publication,  and  only  a  few 
months  before  his  own  death,  Hume  wrote  to  congratulate  his 
friend — "  Eugel  btUel  dear  Mr  Smith,  I  am  much  pleased  with 
your  performance,  and  the  peiuaal  of  it  has  taken  me  from 
a  state  of  grent  uidety.  It  was  a  work  of  so  mudi  eipectation. 
by  yourself,  hjr  your  bfcnds,  and  by  the  piAfic,  that  I  trembled 
for  Its  appeannee,  hut  am  now  nradi  Miieved.  Not  but  that 
the  readng  of  It  necessarily  requires  so  much  attention,  and  the 
public  is  disposed  to  give  so  little,  that  I  shall  still  doubt  for  some 
time  of  its  being  at  first  very  popular,  but  it  has  depth,  and 
solidity,  and  acutencss.  and  is  so  m  .ich  ilhisi  r.iteil  by  curious  facts 
that  it  must  at  last  atlra<  l  the  jjubhc  at  tent  ion."  ,Sm;l  h  attended 
Hume  during  a  part  ui  his  last  illness,  and  S(.K)n  after  the  ticath  of 
the  philosopher  there  was  puldished,  aloiig  with  bis  autobiography 
a  letter  from  .Smith  to  W.  .Strrdian  (.'snii'.h's  publisher)  in  which 
he  gave  an  account  of  the  closing  scenes  of  his  friend's  life  and 
expressed  warm  admiration  for  his  character.  This  letter  excited 
some  rancour  among  the  theologians,  and  Dr  George  Home, 
afterwards  bishop  of  Norwich,  published  in  1777  A  Letter  to 
Adam  SmUh  on  tke  Ltfe,  Death  and  Pkilompky  0/  kit  Friend 
Dnid  Hum,  byoneofOe  ptolie  coffed  ChrH^ans.  But  &iilth 
took  00  notice  of  this  effu^n.*  Ho  was  also  attacked  by  Anh- 

*  The  dnke  undertook  a  translatMa  of  the  Theory  of  MonI  Stnli- 
mtnts,  but  the  Abb6  Blavet's  versiun  appeared  (1774)  before  his  was 
completed  and  he  then  idinquishcd  the  design.  An  earlier  French 
translation  had  been  published  ( 1 764}  under  the  title  iUtapkyst^ue 
de  i'ime;  and  there  !-<  .1  Uiier  one-— the  best  by  the  marquis  de 
Condorcet  (1798,  and  cd..  1830). 

*  J.  E.  ThotMRimpfmilmi  in  the  iUadiimy,  aStb  F«faniir> 
iW$,  a  letter  of  Santn  to  wilKam  Puheney,  written  in  im,  from 
which  he  thought  it  probable  that  the  work  lay  "  unreviscd  and 
unaltered  "  in  the  author's  desk  for  four  years.  A  similar  conclusion 
teens  to  follow  from  a  Unit  r  of  Ilume  in  Hurton's  Life.  ii.  461. 

'  A  story  wai  tolii  iiy  Sir  Walter  Sccilt,  and  is  also  relate<J  in  the 
Bdinburfh  Review,  of  an  "  unfortunate  rencontre,"  arising  out  of  the 
pobiicatwa  of  the  aame  letter,  between  Smith  and  Dr  Johnson, 
daring  the  visit  of  the  latter  to  Glasgow.  The  sane  story  is  given  in 
a  note  in  WUberfoite's  CfrmMndmc^  the  scene  beisg  aoniBwfaat 
vsgndy  laid  fai ''Scotland."  ISirt  it  twuwt  be  trven«r  Johnson 


I  bishop  W.  Magee  (1766-1891)  for  the  omisdon  in  subsequent 

editions  of  a  passage  of  the  Moral  SeiUiments  which  that  prelate 
I  had  cited  with  high  commendation  as  among  the  ablest  illustra- 
tions of  the  docirine  of  the  atonement.  Smith  luid  omitted 
the  paragraph  in  question  (an  omission  which  had  eicaped  notice 
fortwentyyears)onlhegroun(l  that  it  was  unncccs,sary  ami  mis- 
placed; but  Magee  suspected  him  of  having  been  inlluenced 
by  deeper  reasons. 

The  greater  |>art  of  the  two  years  which  followed  the  pubUca- 
tiun  of  the  Wealth  of  Nottnu  Smith  spent  in  London,  enjoying  the 
society  of  eminent  persons,  amongst  whom  were  Gibbon,  Burke. 
Reynolds  and  Topham  Beauclerk.  In  1778  he  was  appointed, 
through  the  inflooiGe  of  the  duke  of  BuGcleuch,  one  of  the  com* 
muakmen  of  outoais  b  Scotland,  and  in  consequence  of  this 
fixed  his  residence  at  Edinburf^.  His  mother,  now  in  extreme 
old  age.  lived  with  him,  as  did  ^SO  his  cousin,  Miss  Jane  Douglas, 
wl.  )  ^upi  rinlcndetl  his  household.  Much  of  his  now  amjile  in- 
come IS  believed  to  have  been  spent  in  secret  charities,  and  he 
kept  a  simple  taiilc  at  which,  "  without  the  formality  of  an 
invitation,  he  was  .ilways  happy  to  receive  his  friends."  "  His 
Sunday  suppers,"  says  .M'Culloch,  "  were  long  celebrated  at 
Edinburgh."  One  of  his  favourite  places  of  resort  in  these  years 
was  a  club  of  which  Dr  Hutton,  Dr  Black,  Dr  Adam  Ferguson, 
John  Clerk  the  naval  tactician,  Robert  Adam  the  architect,  as  well 
as  Smith  himself,  were  original  members,  and  to  which  Dugald 
Stewart,  Professor  Playfair  and  other  eminent  men  wen  after^ 
wards  admitted.  Another  source  of  enjoyment  was  his  small  hot 
eicdlcat  Ubraiy;  it  it  still  preacrvod  in  bb  family.*  In  1787  ht 
was  dected  lord  rector  of  the  university  of  Glasgow,  an  honour 
wfaidi  he  received  with  "  heartfelt  Joy."  If  we  can  believe  a  note 
in  Wilberforce's  Correspondence,  he  visited  London  in  t  he  spring  of 
the  Snime  year,  and  w.as  introduced  by  Dundas^  to  I'itt,  W  ilber- 
force  anri  (tt  hers.  I'rom  the  death  of  his  mother  in  1 7S4,  and  that 
of  Miss  Douglas  in  17S.S,  his  health  declined,  Ottd  SftOrSpOinllll 
illness  he  died  on  the  lylh  of  July  1790. 

Belorc  lii-,  ilecra^-  Smith  directed  that  all  his  ma n u m  i ipts  except 
a  few  selected  etisays  should  lie  destroyed,  and  they  were  accordingly 
committed  to  the  names.  Of  the  pieces  preserved  by  his  desire  the 
moM  valuable  is  his  trect  on  the  history  of  astronomy,  which  he 
himself  de«crilH-<1  a^*  a  "  fragment  of  a  great  work  " ;  it  wasdoubtleas 
a  portion  of  the  "  connet^ed  history  of  the  liberal  sciences  and 
elegant  arts"  which,  wc  are  tcild,  he  had  projcitcd  in  early  life. 
.■\inorig  the  papers  destroyed  were  proKilily,  as  Sii-wart  suggests, 
the  lectures  on  natural  religion  anil  jurisprudence  which  formed 
port  of  his  course  at  Glaigow,  and  ailso  the  lectures  on  rhetoric 
which  he  delivered  at  Edinburgh  in  1748.  To  the  latter  Hugh  Blair 
deems  to  refer  when,  in  his  work  on  Rhetorie  and  Belles-LtUrtt  (1783). 
he  acknowledges  his  obligations  to  a  manuscript  treatise  on  rlietoric 
by  Smith,  part  of  which  its  author  had  ^hown  to  him  nianv  \par4 
before,  and  which  \\v  hojM-d  that  Smith  woulr)  viv  ;  1  'I'  | ulilic. 
Smith  had  promised  at  the  end  of  his  Theory  Kjf  Moral  Sentiments 
a  treatise  on  jurisprudence  from  the  historical  point  of  view. 

As  a  moral  phiUtaopher  Smith  cannot  be  «aid  to  have  won  much 
accetitunee  for  his  fundamental  doctrine.  This  doctrine  is  that  all 
our  moral  sentiments  arise  from  sympathy,  that  is,  from  the  principle 
of  our  nature  "  which  leads  us  to  enter  mto  the  nituations  of  other 
men  and  to  partake  with  them  in  the  |>aaeions  which  thoec  situations 
have  a  tendency  to  excite."  Our  ilirect  svmpathy  with  the  agent 
in  the  circumstances  in  which  hv  is  pLired  gives  rise,  according  to 
this  view,  to  our  notion  of  th<  pro|>riety  of  his  action,  whilst  oar 
indirect  i(>'mpathy  with  those  whom  his  actions  have  benefited  or 
injured  gives  rise  to  our  notions  of  merit  and  demerit  in  the  agent 
himself.  It  seems  justly  all<  >;cil  .igainsl  this  system  by  [""r  Thomas 
Rrnwn  that  "  the  nviral  ni irm  nls,  the  origin  of  which  i".  a=,(  rLlios 
to  our  secondary  feelings  of  mere  sympathy,  are  assumed  as  previously 
existing  in  the  original  cmotiona  with  which  (he  secondary  feelings 
are  Mid  to  be  in  unison."  A  second  objection  urged,  iierhaps  with 
less  justirr,  aeainst  the  theor>'  is  that  it  fails  to  ai n-iint  for  the 

made  hi«  tour  in  1773,  whilst  Hume's  dtatth  did  not  take  place  till 
1770,  Smith  seems  not  to  have  met  Johnson  in  Scotland  at  all. 
It  appears,  however,  from  Boswell's  Li/r,  under  date  of  39th  April 
1778,  that  Johnson  had  on  one  occasion  quarrdhd  with  Smith  at 
Strahan's  house,  apparently  in  London:  it  ki  dear  that  the 
"  unlucky  ahereatkm  at  Strahan's  must  navs  cccuntd  in  1761  or 
1 76J,  and  conM  hove  fand  nothing  to  do  with  the  letur  on  Hume's 
death. 

« See  CmoImmc  tf  Ike  LOrory  of  Adam  Smm,  edited  with  notes 
and  inAiodnctmn,  Iiy  James  Bonar  (1894). 

*  An  Inteieithic  letter  of  Smith  to  Dundaa  (lat  Novcadier  1779)  oa 
free  tndeior  IiAnd  b  printed  hi  the  Eng.  JKit  Xedw,  No:  s. 
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Mthoriiitive character  whkfa  is  felt  to  be  inherent  in  our  tense  of  right 
and  wrong— for  what  Butler  calls  the  "  supremacy  of  conscience. ' 

It  is  on  the  Wealth  of  Nations  that  Smith's  fame  n»U.  But 
it  must  at  once  hr  said  that  it  is  plainly  contrary  to  fact  to 
represent  him,  as  somr  have  done,  as  the  creator  of  iR)lili("al 
economy.     The  suhji'i  !   i.)!  .hij'.  i^-I  wealth  had  always  in  seme 

degree,  and  increasingly  in  recent  times,  engaged  the  attention  of 
philowphic  minds.  The  study  had  even  indiafMltably  assumed 
B  systematic  character,  and,  from  being  an  assemblage  of  frag- 
mentary disquisitions  on  particular  questions  of  national  interest, 
had  UkcB  the  fonn,  notably  in  Tnigot'*  R^kxious,  d  u  otgan- 
ined  body  of  doctrine.  The  truth  b  that  Smith  took  up  the 
sdenoe  when  it  ma  already  con«deTabIy  advanced;  and  it  was 
tliii  very  dmimstance  which  enabled  him,  by  the  production 
ofadaMical  treatise,  to  render  most  of  his  predecessors  obsolete. 

Even  those  who  do  not  fall  into  the  error  of  making  Smith  the 
creator  of  the  science,  often  separate  him  too  broadly  irom 
Qucsnay  and  his  followers,  and  represent  the  history  of  modern 
economics  as  consisting  of  the  successive  rise  and  reign  of  three 
doctrines — the  mercantile,  the  physiocratic  and  the  Smithiau. 
The  last  two  are,  it  is  true,  at  variance  in  some  even  important 
napecta.  But  it  ia  evident,  and  Smith  himadf  feit,  that  their 
■fRenenta  were  much  noR  fundamental  than  their  difierenoea; 
and,  il  we  regard  them  la  Mrtoikal  faiaa»  they  must  be  con- 
tidtmd  as  woiking  towards  fdentfeal  enda.  They  both  urged 
society  towards  the  ntiolition  of  the  previously  prevailing  in- 
dustrial policy  o!  EurojK'an  governments;  and  their  arguments 
against  that  fiolicy  rested  essentially  on  the  same  Rrounds. 

The  history  of  economic  oi)inion  in  modem  times,  down  to  the 
third  dc<;a<ie  of  the  kjiIi  century,  is,  in  fact,  strictly  bipartite. 
The  first  stage  is  filled  with  the  mercantile  system,  which  was 
rather  a  practical  policy  than  a  speculative  doctrine,  and  which 
came  into  eaiatence  as  the  spontaneooa  growth  of  aodal  condi- 
tions acting  on  ainda  not  trained  to  adeotific  habita.  The 
fmniiid  itajo  la  occupied  witb  tho  gndtul  liaa  and  ultinate 
airrndanfy  of  anotiier  wftbm  Ibnaded  on  the  idea  of  the  right 
of  the  individual  to  an  unimpeded  aphere  for  the  eierdae  of  his 
economic  activity.  With  the  latter,  which  is  beat  designated  as 
the  "system  o:  natural  liberty,"  we  ought  to  a&sociate  the 
memory  of  the  physio<_rati  as  vsell  as  that  of  Smith,  without, 
however,  maintaining  their  services  to  have  been  equal  to  his. 

The  teacliing  of  [jolitical  ecomomy  was  associated  in  the 
Scottish  universities  with  that  of  moral  'jduloaophy.  Smith 
conceived  the  entire  subject  he  had  to  treat  in  his  pubUc  lectures 
as  divisible  into  four  heads,  the  first  of  which  was  natural  theo- 
logy, the  aeoond  ethics,  the  third  jtuispfudence;  whilat  in  the 
fewth  '*be  examined  tboae  political  icgulatJons  whldi  are 
founded  upon  expediency,  and  which  are  odculated  to  increase 
the  riches,  the  power,  and  the  prosperity  of  a  stale."  The  last 
two  branches  of  inquiry  arc  r<  K  ir  ''  d  i-^  fiiriTin;^  tin'  a  single 
body  of  doclrine  in  the  well-kn<j'.\  n  pas.^;iKi:  ui  ihe  Tlici>r\  of 
Moral  Sentiments  in  which  the  author  promis<-s  to  pive  in  anolher 
discourse  "  an  account  of  the  general  prindplcs  of  law  and 
government,  and  of  the  dilTerent  revolutions  they  h;ive  undergone 
in  the  different  ages  and  periods  of  society,  not  only  in  what 
concerns  justice,  but  in  what  concerns  police,  revenue  and  arms, 
and  whatever  else  ia  the  subject  of  kw."  This  shows  how  Utile 
It  was  Smith'a  haUt  to  seporate  (except  provtafemllsr),  in  his 
cooceptioos  or  his  wieawhas,  the  eoononic  phenomena  of 
society  from  an  the  feat.  The  words  above  quoted  hav«,hideed, 
been  not  unjustly  described  a.s  containing  "an  antidjpStion, 
wonderful  for  his  period,  of  general  sociology." 

There  has  been  much  discussion  on  the  question — UTiat 
is  the  scientific  method  followed  by  Smith  in  his  great  work? 
By  some  it  is  considered  to  have  been  purely  deductive,  a  view 
which  Buckle  has  perhaps  carried  to  the  greatest  extreme. 
Be  asserts  that  in  Scotland  the  inductive  method  was  unknown, 
and  that  altliough  Smith  spent  some  of  the  most  important 
yean  cf  Us  youth  iti  England,  where  the  inductive  method  was 
supreme,  he  yet  adopted  the  deductive  method  becauae  it  was 
habitaally  followed  m  Scotland.  That  the  induethre  spirit 
emdsed  no  fnfhiep^  on  SoottiA  pidhMophem  is  certainly  not 


true;  Montesquieu,  whose  method  Is  eaentially  inductive,  was 
in  Smith's  time  closely  studied  by  Smith's  fellow-countrymen. 
What  may  justly  be  said  of  Smith  is  that  the  deductive  bent 
was  not  the  predominant  character  of  his  mind,  nor  did  his  great 
excellence  lie  in  the  "  dialectic  skill  "  which  Buckle  ascribes 
to  hicn.  What  Strikes  us  most  in  his  book  is  his  wide  and  keen 
observation  of  social  facts,  and  his  perpetual  tendency  to  dwell 
on  these  and  elicit  their  significance,  instead  of  drawing  conclu- 
sions from  abstract  principles  by  elaborate  chains  of  reaaoning. 

That  Smith  does,  however,  largely  employ  the  deductive 
method  is  certain;  and  that  method  is  h^ttmate  what  the 
premfHsfkom  idacfa  the  deduction  sets  out  are  known  nrdvcrsal 
facts  of  human  nature  and  properties  of  external  objects. 
But  there  is  another  species  of  deduction  which,  as  C'lifle 
Leslie  has  shown,  seriously  tainted  the  philosophy  of  Smith— in 
which  the  premises  are  not  facts  ascertained  by  observation, 
but  the  a  priori  assunipli  jus  which  we  found  in  the  physiocrats. 
In  his  view,  Nature  has  made  provision  for  social  wellbeing  by 
the  principle  of  the  human  constitution  which  prompts  every 
man  to  better  his  condition:  the  individual  aims  only  at  his 
private  gain,  but  is  "  led  by  an  invisible  hand  "  to  promote 
the  puhlic  giood;  human  inatitutioos,  by  interfering  with  this 
piin^ple  in  the  name  of  the  public  fntaicat,  defeat  tbcir  «wtt 
end;  but,  when  all  systems  of  preference  or  restraint  are  taken 
away,  "  the  obvious  and  simi)le  system  of  natural  liberty 
establishes  itself  of  its  own  aitoni."  tSi-ory  is,  of  course, 

not  explicitly  presentei;  l.'V  Srr.itli  li.s  a  fouinlal  ion  of  his  economic 
doctrines,  but  it  is  really  ihit  srrri  1  substratum  on  which  they 
rest.  Vet,  whilst  such  latent  postulates  warped  his  view  of  things, 
they  did  not  entirely  determine  his  method.  His  native  bent 
towards  the  study  of  things  as  they  are  preserved  him  from 
extravagances  into  which  mauy  of  his  followers  have  fallen. 
But  besides  this,  as  Leslie  has  pfliatad  out,  the  in^uwif^  of 
Montesquieu  tended  to  ootmteriMkMe  tbe  theeietic  piupoa* 
asaaioBS  peodnoad  Inr  the  doctiiM  ol  tha  iiav  nolMraa.  We 
an  evaa  fafonned  Ost  Smith  himsdf  fn  Ma  fatter  years  waa 
occupied  in  preparing  a  commentary  on  the  Fsprit  dcs  li'is.  He 
was  thus  affcctc<l  by  two  different  and  ir.cor.Kruous  systems  of 
thought — oru-  scfinf;  out  from  an  imaginary  code  of  nature 
intended  for  tin-  luf.ct  t  of  man,  and  leading  to  an  optimistic 
ui  the  cconomit  i or.st itution  founded  on  enlightened  sclf- 
intereiit;  the  other  following  inductive  processes,  and  seeking 
to  explain  the  several  states  in  which  the  human  aocieties  are  found 
existing,  as  results  of  circumstances  or  institutions  which  havn 
been  in  actual  operation.  And  wc  find  accordingly  in  his  gPStt 
work  a  combiaatian  of  inductive  inquiry  with  a  pciori  spool* 
lationfbnodad  on  the  "  Nature  "  hypotheaia. 

Some  have  represented  Smith's  work  as  of  so  loose  a  texture 
and  so  defective  in  arrangement  that  it  may  be  justly  described 
as  consislinR  of  a  series  of  monographs.  But  this  is  certainly  an 
e.\ai;Ker;ilion.  The  btxjk,  it  is  true,  is  not  framed  on  a  rigid 
rr.oulii.  nor  is  there  any  parade  of  systematic  divLsion.s  and 
subdivision.*;.  But,  as  a  body  of  expo«iLion,  it  has  the  real 
unity  which  results  from  a  mode  of  thinking  homogeneoua 
throughout  3.nd  the  general  absence  of  such  contradictions 
as  would  arise  from  an  imperfect  digestion  of  the  subject. 

Sniiih  >rts  out  from  the  thouj^ht  that  the  annual  labour  of  a  nation 
is  ihu  •-•ijrcc  from  which  it  derives  its  supply  uf  the  lui  i  ^-.irii s  and 
cun\  irni<  nccs  of  life.  He  docs  not  of  coiirw  contemplate  labour  as  the 
only  factor  in  productioa:  but  it  has  been  supposed  that  by  empha- 
sizing  it  at  the  outset  he  at  once  strikes  the  note  of  difTerence  between 
himself  on  the  one  liand,  and  both  the  mcrcantiliBtsand  the  physiocrat* 
on  the  other.  The  improvement  in  the  productiveness  <>f  labour 
depends  largely  on  itv  division;  and  he  pr<rcc<l!;  .^ccnrdinsiv  to 
his  unrivalletl  expo^itiiin  of  that  principle,  of  O.w  >;t  nind'.  on  which  it 
rests,  and  of  its  greater  applicability  to  manufactures  than  to  axri- 
culture,  in  consequence  of  which  the  latter  relatively  lags  behim!  in 
the  course  of  economic  development.  The  origin  ui  the  divifion  of 
labour  he  finds  in  the  pronensity  of  human  nature  "  to  truck,  barter 
or  exchange  one  thing  for  another."  He  shows  that  a  certain 
arcumiilation  of  capital  is  a  condition  precedent  f>f  this  divinion,  and 
that  the  dcT;rcc  to  which  it  ran  Ik-  l  arrietl  is  dcijcndcnt  on  the  extent 
of  the  market.  When  the  division  n!  Iab.™r  ha^  bn  ii  eHt,d)livhrd. 
each  meml)cr  of  the  s<>-ii  ty  inM»t  ha\i-  ri-fni;rM'  fo  the  others  for  the 
supply  of  most  of  his  wants;  a  medium  of  exchange  is  ihu.'i  found  to 
be  aaeeasary,  and  money  eomes  into  use.  The  eachaagB  of  goods 
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r  against  mon«y  eive*  riae  to  the  notion  of  valuei 
anini^s    that  o<  utility,  and  that  of  parchaiins 

the  one  may  tx-  <  ullnl  \  a\\:v  in  use.  the  other  value  in  ex- 
ChuV^-  Merely  mentioning  the  tormcr,  Smith  S(xb  on  to  ^-t.^tly  the 
latter.  What,  he  asks,  i*  the  iiiear,uie  of  value/  what  rcKulaie*  the 
amount  of  one  thing  which  will  be  j;ivcn  for  another'  "  Latiour," 
Smith  answers,  "  io  the  real  measure  oi  the  exrhangealiie  v.tUie  of  alt 
commodities."  "  Equal  quantities  of  labour  at  all  times  and  places, 
are  of  eqiuit  value  to  the  labourer."  "  Labour  alone,  therefore,  never 
varyinK  in  its  own  value,  is  alone  the  ultimate  and  real  standard  by 
which  the  value  of  all  commoditie«  can  at  all  times  and  pLarc:^  tic 
f!Stiniatcd  and  compared.  It  is  their  real  price;  nione>'  i»  their 
nniiiiiial  prii  e  only.  '  Money,  howcvi  r.  l^  in  men  ^  aLtual  trans- 
actions the  measure  of  value,  as  well  as  the  vehicle  of  exchange;  and 
dwpncioys  ncMb  am  bott  aiatad  for  tilia  function,  aa  vnyuf  Mttb 
in  tbeir  own  valna  for  periadt  «f  awdaiate  length :  for  dkUM  dmct, 
com  ia  a  belter  standanl  of  comiauiKm.  In  lelation  to  the  earliest 
torial  stase,  we  need  coomder  nothing  but  the  amount  of  labour 
etipViveii  in  the  productioa  of  an  article  as  dctcrmininK  its  ex- 
rhan.:c  \  .i[.ic:  but  in  more  advanced  periods  prin-  is  roiii|>li-x,  and 
(i)!i^l-*is  in  the  most  general  case  of  three  elements — wa^e^,  prohl 
and  rent.  Wajies  are  I  he  reward  of  labour.  Profit  arises  as  soon  as 
stuck,  being  accumulated  in  the  hands  of  orte  iwrson,  i»  employed 
hy  hini  in aattinc others  to  work,  and  supplying  them  with  materials 
ami  anbaiileiicei  tn  order  to  make  a  gam  bv  what  they  produce. 
Rent  arises  a»  wxin  a»  the  land  of  a  <  <iuntn.-  lias  all  become  private 
property;  "  the  landlonln,  lilie  lU  .iilu  r  cmn,  l(n  e  to  reap  where  ihey 
tjevcr  itoxwi.  and  dcinaml  a  rent  rvcn  for  its  natural  prt)duce."  In 
ever>'  im  pro  veil  •JH-ii-t>  1  li'  i,,  Or- a-  i  hret-  eleinent>  enter  more  or  less 
into  the  price  of  the  iar  greater  part  of  comniodities.  There  is  in 
cvcty  aociety  or  iia%hboiiroood,  aa  ofdtnaiy  or  average  rete  of  wagea 
aad  onfit  in  eveiy  iKITmat  employment  of  labour  and  stock,  legu- 
iateoliy  Jtrindplfla  to  tie nplained  hereafter,  as  also  an  ordinary  or 
average  nteoi  icnt.  Tlwse  may  he  called  the  natural  rates  at  the 
time  when  and  the  place  where  they  prex-ail:  and  the  natural  price  of 
acommodity  is  what  i;.  sutt-.cietil  to  jKiy  for  the  ri-ni  of  ilie  lantl,  the 
fTLges  of  the  labour,  and  the  profit  of  the  stock  necessary  for  hringins 
(he  commodity  to  market.  The  market  price  may  rise  aliox  e  or  fail 
bdow  the  areoimt  so  fixi>d.  being  determined  by  the  proportioa 
bacwean  the  qvantitv  brought  to  naricet  and  the  deiaand  of  tboae 
who  mn  wflUng  to  p.^y  tlie  natmal  price.  Towarda  die  natural 
price  as  a  centre  the  nuirket-price,  regulated  by  competition,  con- 
stantly gravllalea.  Some  rommoditics,  however,  arc  subject  to 
a  monopoly  of  pnxhntion.  whether  from  the  (leculiaritics  of  a 
loc.ilitv  nr  from  legal  privilege:  their  iwico  is  always  the  highest 
that  can  be  got;  the  natural  price  o(  other  comniodities  is  the 
lowaat  which  can  be  taken  for  any  len^  of  time  together.  The 
dkrae  component  parts  or  factort  of  price  vary  with  the  circum- 
stances  of  the  society.  The  rate  of  wages  is  determined  by  a  "  di»- 
|Mte  "  or  struggle  of  op|iosite  interests  between  the  employer  and 
the  workman.  A  minimum  rale  is  fixed  by  the  condition  that  they 
roust  be  at  least  sulhcienl  to  enable  man  and  his  wife  li>  maintain 
ibemaelves  and,  in  general,  hnn^  tip  a  family.  The  excess  abo>-c 
thia  will  dapawd  on  tha  ctrrumstanccs  M  the  country,  and  the  oob> 
aequent  demand  for  labnir — wages  being  hwh  when  national  wealth 
ii  lOCreaaing,  low  when  it  ia  dedininij.  The  same  circumstances 
determine  the  variation  of  profits,  but  in  an  opposite  direction ;  the 
increase  of  st.x-k,  which  raises  wapcs,  tending  to  lower  nrolit  throtigh 
theinut  I  .i-ii[H.-*ilii>ri  nl  I  .ijiilali^K.  '"  The  whole  of  the  adv  antages 
and  di^ii'h  ■int..>;rs  of  the  different  employments  of  labour  and  st<x  k 
must,  in  the  same  neighbourhood,  be  either  perfectly  equal  or  con- 
tinually tending  to  equality  " ;  if  one  had  greatly  the  advantage  over 
the  others,  people  would  crowd  into  it.  .tnd  the  level  would  aoon  be 
restored.  Yet  pecuniary  wages  and  pn)fits  are  very  iBITefent  in 
different  employment"! — either  from  ri>nain  circumstances  affecting 
the  employments,  which  rerommenil  or  rlis;i;ir.i^;e  thrm  in  mm  s 
notions,  or  from  n.ition.il  iKilicy,  "  whii  h  nowhere  leaves  thinK'*  at 
perfect  liticrty."  Here  follows  Smith's  admirable  expositioii  of  the 
causes  which  produce  the  inequalities  in  wages  and  proht*  just 
icferrad  lo,  a  jianaam  affnrtHnt  amrtir  evldcaoe  of  Ua  hanta  of  nice 
gbaarwattoB  of  Hw  leaa  obviona  tfwta  in  human  natan,  and  aliio  of 
the  operation  both  of  these  and  of  social  institutiona  on  economic 
facta.  The  rent  of  land  comes  next  to  he  considered,  a«  the  last  of  t  he 
three  elements  of  price.  Rent  i*  a  monofviK'  iTri<T.  er|iial,  not  to  what 
the  lan'llord  coiiUl  afford  to  take,  but  t  i  u  ti.i:  tin-  f  irmer  can  afford 
to  gi\"e.  "  Such  narts  only  of  the  produce  ol  Un<l  can  commonly  be 
brtwght  to  market,  of  which  the  ttrdinary  price  is  tiufiicient  to 
replace  the  stock  which  muat  be  employed  in  brinKini;  them  thither. 
MMthar  with  the  ordinary  profits.  If  the  ordinary  iirii  e  is  more  than 
tlw,  tfieaurpltis  part  will  naturally  go  to  the  rent  ol  the  lami.  If  it  in 
not  more,  though  the  commodity  may  Ix-  brought  to  market,  it  can 
afford  no  rent  to  the  landlonl.  Whether  the  price  i?  m  i  -v:;  uKire 
defiends  on  the  demand."  "  Rent,  therefore,  enters  into  tlic  price  of 
commodili'-'s  in  a  tlif:<  retii  Irorn  w.i|;<-s  .in<l  profits.  High  or  low 
•ages  and  profit  htc  the  causes  of  high  or  low  price:  high  or  low  rent 
ia  the  affect  of  it." 

Rent,  wage*  and  profits,  as  they  are  the  elamenta  of  price,  are  also 
the  constituents  ol^  income;  and  the  three  great  orders  of  every 
dviliaed  aociety,  from  whose  revenues  that  of  every  other  order  is 
idtiinattly  derived,  are  the  kndloida,  the  labouren  and  the  capital- 


iata.  The  rdatiaa  of  tha  Interests  of  these  tbne  daaaa  to  those  of 

aodety  at  large  ia  ifiltoont.   The  interest  of  tlie  landlord  alwaya 

coincide;*  with  the  general  interest :  whatever  promotea  or  obstructs 
the  one  has  the  same  effect  on  the  other,  ^o  also  does  that  of  tho 
labourer:  when  the  wealth  of  the  nation  is  progressive,  his  wages 
are  high;  they  arc  low  when  it  is  stationary  or  rctri^ressive.  "  The 
interest  of  (he  third  order  has  not  the  same  connexion  with  the 
general  iataraat  of  the  aodaty  as  that  of  tha  other  two;  ...  It  la 
always  in  aome  leapecta  diffarant  fron  and  opposite  to  that  of  the 
public." 

The  subject  of  the  second  book  is  "  the  nature,  accumulation 
and  improvement  of  stock."  .X  man's  whole  sto<  k  consists  of  two 
|X(rti(m.s— ih.ii  «hiih  is  ieMrst-<l  tor  his  itnuiodi.iie  lonsumption, 
and  that  which  is  emplovc<i  so  as  to  yield  a  revenue  to  its  own 
TUtlamr.  «Udiiahis''capiul.''iadiviaifalaiiiiotbat«o  ' 


of  "fwd"  and  "circulating."  The  first  la  audi  as  yMda  a  pmBt 

without  passing  into  other  hands.  The  aeoond  conaiats  of  such 
goo<!s,  raiied,  manufactured  or  purchased,  as  are  sold  for  a  profit 

and  replaced  by  other  guKls;  this  sort  of  capital  is  therefore  con- 
stantly going  from  and  returning  to  the  haniis  of  its  owner.  The 
whole  capital  of  a  society  falls  under  the  same  two  heads.  Its 
fixed  capital  consixtx  chiefly  of  (i)  machines,  (z)  buildings  which 
are  the  means  of  procuring  a  revenue,  (3)  agricultural  improve- 
ments and  (4)  the  acquired  and  useful  abilities  of  all  members  of 
the  society  (siricc  sometimea  known  as  "  peiBonal  capital  ").  Ita 
circiiUting  capital  is  al.so  comiios<'d  of  four  fiarts— (1;  money,  (a) 
provisions  in  the  hands  of  the  dealers,  (3)  matenal-  and  (4)  com- 
pleted work  in  the  tunds  of  the  manufacturer  or  merchant.  Next 
comes  the  distinction  of  the  gross  national  revenue  from  the  net — 
the  first  being  the  whole  produce  of  the  land  and  labour  of  a  country, 
the  second  what  remains  after  deducting  the  expense  of  maintaining 
the  fixed  capital  of  the  countr>'  and  that  part  of  its  circulating  ca|iital 
which  consists  of  money.  Money,  "  (he  great  wheel  of  circulation," 
is  altof^lwr  different  from  the  goods  which  are  circulated  by  racatu 
of  it;  It  is  a  costly  in.strument  by  means  of  which  all  that  each 
indiviilual  receivers  is  distributed  to  him;  and  the  cx|)enditurc 
required,  first  to  provide  it,  and  afterwards  to  maintain  it,  is  a 
deduction  from  the  net  revenue  of  the  society.  In  development  of 
diia  consideration.  Smith  goes  on  to  explain  the  gain  to  the  com- 
munity arising  from  the  substitution  of  paper  money  for  (hat  com- 
poaed  of  the  precious  metals;  and  here  occurs  the  remarkable 
illustration  in  which  the  usi-  of  i;oId  and  ><ilver  money  i.s  compiired  to 
a  hi^;hway  on  the  ^rnunc'..  ih.  t  of  paper  money  to  a  wagon  way 
through  the  air.  In  procivlini;  lo  consider  the  accumulation  of 
capital,  he  is  lc<i  to  the  distin  tu  rt  L.Ltwcen  productive  and  unpro- 
ductive labour — the  former  Uinj;  that  which  U  fixed  or  realised  in 
a  particular  object  or  vendible  article,  the  latter  that  which  ia  not 
so  realised.  The  former  is  exemplified  in  the  labour  of  the  manu- 
facturing t»'orlcman.  the  latter  in  that  of  the  menial  servant.  A 
broad  line  of  demarcation  is  thus  drawn  between  the  labour  which 
results  in  commodities  or  increased  value  of  commodities,  and  that 
which  docs  no  more  than  rcruli  r  M.»r\  i(  <  the  lormer  is  productive, 
the  latter  unproducti\-e.  "  Productive  "  is  by  no  mean*  equivalent 
to  "  useful  " :  the  labours  of  the  megiarwte,  the  aoMicr,  the  dnuch- 
man.  lawyer  and  pbyafarian.  are,  m  Smita'a  aenae,  unproductive. 
Productive  labourers  alone  are  employed  out  of  capital;  unpro- 
ductive labourers,  aa  well  as  those  w  ho  do  not  labour  at  all.  are  all 
maintained  by  revenue.  In  advancing  industrial  rommunitic*,  the 
portion  of  annual  produce  M-'t  apart  as  capital,  bears  an  increasing 
proportion  to  that  which  is  immediately  destiiied  to  constitute  a 
revenue,  either  a.t  rent  or  as  profit.  Parsimony  ia  the  aouioe  of  the 
increase  of  capital;  bv  augmenting  the  fund  devoted  to  the  muO' 
tenanceof  productive  hands,  it  puts  in  motion  an  additional  quantiQr 
of  industry,  which  adds  to  the  value  of  the  annual  produce.  What 
is  annually  saved  is  as  regularly  consumed  as  w  !iat  is  6]x'nl,  liut  by  a 
different  set  of  persons,  by  priwimUM'  l.it/'jiircf.-i  msreaii  oi  uilers  or 
unproductive  lalwurers;  an<l  the  former  rcpro<luce  with  a  profit 
the  value  of  their  consumption.  'I  ho  prodigal,  encroaching  on  his 
c-tpiial,  diminishes,  as  far  as  in  him  lies,  the  amount  of  productive 
labour,  and  so  the  wealth  of  tlie  country  i  nor  is  thia  raault  afiiected 
by  his  expenditure  being  on  home-made,  aa  diatinct  from  foreign 
commodities.  Every  prcKligal,  therefore,  is  a  public  enemy;  c>ery 
frugal  man  a  public  benefactor.  The  onl)'  mode  of  increasing  the 
annual  produce  of  the  land  and  laliour  is  to  increase  either  the  number 
of  productive  labourers  or  the  prtxluclive  powers  of  tho!-c  l.ilsiurcrs. 
Hither  process  will  in  general  require  additional  capital,  the  former 
to  maintain  the  new  labourers,  the  latter  to  pRwIde  imimived 
machinery  or  to  enable  the  employer  to  intraduoe  a  more  complete 
division  of  labour.  In  what  are  commonly  called  kiana  of  money, 
it  is  not  really  the  money,  but  the  money's  worth,  that  the  borrower 
wants;  and  the  lender  really  asisigns  to  him  the  right  to  a  certain 
fHjriiiin  ol  th(  annual  produce  of  the  laud  .iiid  l.iSiour  of  the  country. 
As  the  gener.d  <a)>i!al  of  a  country  increases,  so  also  docs  the  par- 
ticular portion  of  it  from  which  the  ptjssessors  wish  to  derive  a 
revenue  without  beine  at  the  trouble  of  employing  it  themselves, 
and,  as  the  iiuantitv  ol  stock  thus  available  for  loans  is  augmented, 
the  interest  aiminishes,  not  merely  "  from  the  general  causes  which 
make  the  market  price  of  thinps  commonly  diminish  as  thejr  quantity 
increa-e«,"  but  becauiie,  with  the  increase  of  capital,  "it  oecomes 
gfiuhtally  more  and  smie  difficult  to  find  witiiin  the  country  a 
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pnifitahlc  inr-thoH  of  employing  any  new  capital  " — whence  arises  a 
coTiiiK-iii;  ri  different  capitals,  and  a  lowering  of  profits, 

which  must  diminish  the  price  which  can  Ix  paid  for  the  Uf«  ot 
CUpital.  or  in  other  wonU  the  rate  of  intere?,t.  It  wa-^  (ornicrly 
wrongly  »ui>poi*e»J,  and  even  Locke  and  Monics<iuieu  did  not  escape 
tUs  error,  that  the  fall  in  the  value  of  the  precious  meiaU  conMKiuent 
on  the  discoverv"  of  the  American  mines  wa.-.  the  real  <aii-se  ot  the 
Ijener.;!  lowerim;  of  the  rate  of  inter<_-N(  in  Fi;r. i;>e.  But  this  view, 
already  refuted  by  Huriie,  easily  seen  to  lie  erroneous.  "  In  .some 
countries  the  intercut  of  money  ha.s  lieen  pmliil  itiil  by  law.  Hnt, 
as  ttomething  can  every  where  lie  made  by  the  u  u  ot  im jt  l\  ,  s.  .t  ie 
thing  ought  everywhere  to  be  paid  for  the  use  of  it."  and  will  m 
fact  M  paid  for  it;  and  the  prohibition  will  only  heighten  the  evil 
of  niury  by  increasing  the  risk  to  the  lender.  Tne  legal  rate  shouhl 
be  a  v'ery  little  above  the  lowest  market  rate:  solwr  people  will  then 
be  preferrod  as  borrowers  to  j)r<Kii;;.jls  and  ijrojrctors,  who  at  a  hijjher 
legal  rate  would  ha\e  an  a<lv.\nt.i,;c  oM'f  lisi'iii,  beiiVs'  aione  willing 
to  ofler  that  hi^lier  ran.-. 

As  to  the  ditTeix-nt  employments  of  capital,  the  quantity  of  pro- 
ductive labour  put  in  motion  by  an  eouu  amount  varies  extremely 
accordini;  a-s  that  amount  is  employett— (l)  in  the  improvement  of 
lamN,  mmes  or  fisheries,  (2)  in  manufactures,  (3)  in  wholesale  or 
14)  retail  trade,  hi  a^'riiulturo  "  .Nature  lalxiurs  along  with  man," 
and  not  only  the  c;i)iital  of  the  fanner  is  re[irodured  with  hi-i  pro- 
fits, but  also  the  rent  of  the  landlord,  h  is  therefore  the  empIo\  • 
ment  of  a  given  capital  which  is  most  advantageous  to  society. 
Next  in  order  come  manufacturer;  then  whoh-^ale  trade  liwt  the 
borne  trade,  secondly  the  foreign  trade  of  consumption,  iMt  the 
carrying  trade.  All  these  employments  of  capital,  homWi  aniiot 
only  aifvantageous.  but  nt>i~<>ssary,  and  will  introduce  thtlHWlves 
in  ihe  due  <legree  if  left  to  indiviiin.il  enterprise. 

These  first  two  l>ooks  contain  Smith's  general  economic  scheme; 
and  wc  have  stated  it  as  fully  sm  was  contiislent  with  the  brevity  here 
neoeMary,  becBUM  from  thia  forauilMioe  of  docttine  the  English 
dassical  school  Mt  out,  and  round  It  the  dlieiiMlotu  of  more  modem 
times  in  different  countries  have  in  a  great  measure  revolved. 

The  critical  philosjiphers  of  the  i8th  century  were  ofti  n  destitute 
of  the  historical  spirit,  which  was  no  par;  of  the  endowment  neeiled 
for  their  principal  social  olhrc.  But  f^jni.i  i  f  the  most  eminent  of 
them,  especially  in  ScotUnd,  showed  a  nuirked  capacity  and  pre- 
(filection  for  historical  studies.  Smith  was  among  tne  latter;  Karl 
Knies  and  others  Justly  remark  on  the  masterly  sketches  of  thi* 
kind  which  occur  in  the  Wealth  ofNalions.  The  longest  and  most 
el.iliorare  of  these  occupies  the  tfiird  book:  it  is  an  account  0/  the 
course  followed  by  the  nations  of  modern  Europe  in  the  »ucce^.sive 
development  of  the  several  forms  of  industry.  It  affords  a  curious 
example  of  the  effect  of  doctrinal  prepo«se»Mons  in  obscuring  the 
results  of  historical  famttiiy.  Whilst  he  cortectly  describes  the 
European  movement  of  industry,  and  explains  it  as  arising  out  of 
8der)U.lle  90ci.'i1  cansps,  he  yet.  in  accordance  with  the  absolute 
principles  which  tainted  his  phihwjpli v.  pri>ic»ls  aiijainst  it  as  in- 
volving an  entire  inversion  of  the  "  n.'.rura!  r.n'cr  of  things."  First 
agriculture,  thmi  rtianul.ictiircs,  Li-:!;.'  I.irii.'n  commerce;  any 
Other  order  than  this  he  considers  "  unnatural  and  retrograde." 

The  fourth  book  b  principally  devoted  to  the  elabonte  and  ex- 
haustive polemic  against  the  mercantile  system  which  finally  drove 
it  from  the  field  of  •u-ience,  and  has  exercised  a  powerful  inlluence  on 
economic  Ic-gislation.  When  prtjtection  ii  now  advocated,  it  is 
commonly  on  different  grounds  from  tho<-c  which  were  in  current  use 
before  the  time  of  Smith.  He  liclie^cd  that  to  look  for  the  restora- 
tion of  freedom  of  foreign  trade  in  Oreat  Uritain  would  have  been 
"  as  abaiiRl  as  to  aacpect  tliat  an  Oceana  or  Utopia  should  l>e  estab- 
lished in  it."  His  teaching  on  the  subject  is  not  altogether  un- 
Hiialified;  hut,  on  the  whole,  with  respect  to  exchanges  of  ever>-  kind, 
where  e<:ononiic  motix  e^^  alone  enter,  his  \  oic  <■  is  in  f.i\  our  <it  f  ree<lom. 
He  has  regard,  however,  to  political  as  well  as  ecfuuimic  intercMts, 
and  on  the  ground  that  "  delem  e  is  of  nun  h  more  ini|>ortance  than 
opulence  "  pronounces  the  Navigation  Act  to  have  l>een  "  perhaps 
the  wisest  of  all  the  oMiiniaiciarraKidatkHia  of  Ei^and."  Whilst 
objectittg  to  the  preventnn  of  the  export  of  wool,  he  propose*  a  tax 
on  that  export  a»  mmewhat  let*  injurious  to  the  interest  of  growetTj 
tiian  the  prohibition,  whilst  it  tiTWild  "afford  a  suftirient  advantage" 
to  the  domestic  over  the  foreign  manufacturer.  This  i-;,  |ii-rhaiis.  his 
nnisi  nl  irUi"!  drvi.ili-m  Irnin  1  he  ii.;i!iirot  jirinriplc;  it  was  d..ublless 
a  concession  to  popular  opinion  with  a  view  to  an  atLainalile  practical 
impravenMnt  The  wiaaon  of  letaUation  in  order  to  procure  the 
npeal  of  high  duties  or  ppoliibition  imposed  'by  foreign  govern- 
ments depends,  he  says,  altogether  OA  the  likelihood  of  its  success  in 
effecting  the  object  aimed  at,  but  he  does  not  conceal  his  contempt  for 
the  practice  of  such  expctlienls.  The  restoration  of  freedom  in  any 
manuf.iclure  when  it  has  gnjwn  to  consiileralile  ilimensions  l.y  ineatis 
of  high  duties,  should,  he  thinks,  from  motives  of  hununity,  be 
biwVit  aboMt  Mhr  Iv  de|ree>  ud  with  dxcnmspection— though 
tlie  amount  of  evil  whidi  would  be  eautcd  by  the  immediate  abohtion 
of  the  duties  is,  in  his  opinion,  commonly  oxaggemied  The  rase  in 
which  J.  S.  Mill  juslined  proteCtJon— that,  namely  in  whi.  li  an 
industry  well  adapted  to  a  coimtry  is  kept  down  by  the  acqnired 
a'^en<lancy  of  foreign  pnxluccrs — is  referre<l  to  by  Smith;  hut  he  is 
opposed  to  the  admission  of  this  exception  (or  reasons  which  do  not 
appear  to  be  amcluaive.  He  i*  perhapa  acaiceiy  ooniistaat  ia  ap- 


proving the  concession  of  temporaiy  flMMOpaUaa  to  joint-ttock  com- 
panies undcrtakinK'  risky  cntcrptilM  **  of  wUch  the  pablicia  after- 
wards to  reap  the  f*iietit.  "' 

He  is  le^s  aiMilute  in  his  clcx  trine  of  governmental  non-ii.tcrference 
when  he  comes  to  consider  in  his  fifth  book  the  "  expenses  of  the 
sovereign  or  the  commonwealth."  He  recognizes  as  coming  witlmi 
the  functions  of  the  state  the  erection  and  maintenance  of  those 
public  institutions  and  public  works  which,  though  advantageous  to 
the  s<>i  iLt\ ,  coul'J  not  rc[.ay,  and  therefore  must  not  be  thrown  upon, 
indivi<lu.iU  or  small  groups  of  individuals.  He  remarks  in  a  jusi 
lii  -lori<  .1!  spirit  that  the  ])crforniancc of  these  functions  requires  very 
ditlcrcnt  dc^jrccs  of  expense  in  the  different  periods  of  society. 
Bctidea  the  tnstitution»  and  works  intended  for  public  defence  and 
the  administration  of  justice,  and  ihoxe  required  for  facilitating  the 

commerce  of  the  society,  he  considers  those  necessarj-  for  promoting 
the  in4tructi<m  of  the  \wi\i\c.  He  thi.-.k.s  the  public  ,at  large  may 
with  propriety  not  only  larilitatc  rjm!  rnrouraKc,  bin  e\(  n  impose 
upon  almost  t!ie  w'".ole  bo<Jy  of  t1ic  |<  ii''c,  the  acqui-  u  imh  in  \outh 
of  the  most  c&scnual  elements  of  education.  He  suggestb  as  the  mode 
of  enforcing  this  oliligaiion  the  icqiiiicaient  of  wiSimsekio  to  a  teat 
examination  "  before  any  one  could  obtain  the  freedom  in  any 
corfKjration,  or  be  ,il!o«etl  to  set  tip  a  trade  in  any  village  or  town 
corporate."  Siniilarl\ ,  he  is  of  ofiimon  that  s<ime  probation,  even  in 
the  liij;lM-r  and  more  diirii  i:!t  st  icnccs,  might  1k"  enforceil  ,is  .a  con- 
dition of  cxerci-icn;  any  lit  peraliirofession,  or  becoming  a  candidate 
for  any  honourable  office.  The  expense  of  the  institutions  for 
religious  instruction  as  well  as  for  general  education,  he  holds,  may 
witnout  injustice  be  defrayed  out  of  the  funds  of  the  whole  aociety, 
though  he  would  apparently  prefer  that  it  shouU  be  met  by  the 
voluntan,'  contributions  of  those  who  tUak  they  have  ocrarioB  for 

such  e<lii(ali:in  or  instriirtlon. 

To  sum  up,  it  may  be  '-airl  that  the  WtaSth  of  Mahon;  ccrt.iir'.y 
o]icrate<l  powerfully  through  the  harmony  of  its  critical  side  with  the 
tendencies  of  the  half-centuiy  which  followed  its  publication  to  the 
assertion  of  persorial  freedom  and  "natural  rights."  It  discredited 
the  economic  policy  of  the  past,  and  promoted  the  overthrow  of 
institutions  which  luid  come  down  from  earlier  times,  but  were  un- 
suited  to  mcHicrn  WKiely.  .-Xs  a  1  heretic  treatment  of  «.x-ial  i.-<-onomy, 
ar.rl  therefore  as  a  guide  to  soci.il  reconstruc'.ior,  and  prarcice  in  the 
future,  it  is  provisional,  not  definitive.  But  when  the  study  of  its 
subject  comes  to  be  systematized  on  the  baMs  of  a  genera)  social 
philosophy  more  complete  and  durable  than  Smith's,  no  contribu- 
tions to  that  final  construction  will  lie  found  so  valuable  as  his. 

Buckle  h.i-.  :iie  i  lci  ;1j,is  the  two  princip.'il  works  of  Smith,  the 
Theory  nf  Mont!  SrHimeTili  anil  tlie  U'eallh  rf  Xalinm.  are  nnuiially 
i:i.i-.Iil.::nientan,'  parts  of  i>rie  great  scheme,  in  which  tiunun  nature 
IS  intended  to  l)c  dealt  with  as  a  whole— the  former  cvhibiting  the 
ofieraticm  of  the  Ix^ncvolent  feelings,  the  latter  of  what,  by  a  singular 
nomenclature,  inadmis-sible  since  Butter  WIVte,  hecalb  "  the  passloa 
of  selfishness."  In  each  division  the  motive  contemplatcfl  is  re- 
garded .as  acting  singly,  without  any  interlercm e  of  the  op|xisiie 
nrinriple.  This  appe.irs  to  lie  an  nrliflrlal  and  itiisleai'm^;  noiion. 
Ncithur  in  the  plan  of  Smith's  university  course  nor  in  the  well- 
kn<iwn  |>a9,sage  at  the  end  of  his  Morai  Stnhnunts  is  there  any  indica- 
tion of  nis  having  conceived  luch  a  Inpartite  acbeme.  The  object  of 
the  Wraith  of  Nations  is  surdy  in  no  teoae  paychological,  as  i»  that  of 
the  Moral  Sfniinunis.  The  puipoee  of  tbo  WDik  ia  to  eahiUt  social 
pheiKiinena,  not  to  lernoostrBte  their  source  in  the  nufntal  cooatito- 

ti<jn  *.if  the  irnlivitlual. 

The  folhiwing  may  l>e  referred  to  for  biographical  details:  Dujjald 
Stewart,  Jito^raphuai  Memoir  of  Adam  ^milh,  originally  read 
before  the  Koyal  Society  of  Krfinburgh,  and  afterwards  prefixed  to 
Smith's  Estays  on  Philosophical  SuhjecU;  J.  A.  Farrer,  Adam  Smith 
(!S8i);  R.  n.  Haldane,  Life  of  Smith  (1887),  and  the  very-  full  and 
excellent  I.tfe  of  Ade.m  .Vmi'fA  by  ^ohn  Rae  (l8i>5).  .Additional 
particulars  arc  given  in  Brougham  »  .Vfcn  of  l^Urrs  and  Scirnte. 
hurton's  Ltfe  of  Hume  and  .-Mcxandcr  Carlyle's  Aulohio^rojih',  ;  and 
some  ch.aracteristic  anecdotes  of  him  will  ix  found  in  Memoirs  of  the 
Life  and  Worhs  of  Sir  John  Sinclair  (18^7).  For  comments  on  his 
Theory  of  Moral  Smtimmls,  see,  besides  Stewart,  as  cited  above.  Dr 
T.  Brown's  Philosophy  of  the  Human  Mind,  k-cts,  Ko  and  Si  ;  Sir  J. 
Mackintosh's  t)issert<ition  on  the  Progress  of  Juhictil  PiiiiosophY,.%n(ithe 
art.  ICtiiics  in  the  present  work.  On  the  W'raJik  of  .Wilums,  see  the 
prefaces  to  M  tJulloch's.  Rogers's,  Shield  Nicholson's  and  <  anr.an's 
e^liiions  of  that  work:  Rogers's  i/tiforico^  6°^aninf,;  (^iHoo);  the 
art.  "  Smith  "  in  Coquelin  and  Guillaumia'a  JHUi»mM*re  dt  fitt- 
nomie  pdiUqiu;  BagcW's  Eunumie  Studies  (18S0):  and  Cossa't 
Guide  to  the  Study  of  Poliliral  Economy  (Frg.  trans.,  iHKo).  chap.  v. 
See  al-.o  Professor  Shield  .Nicholson's  JWojctt  af  F.nu-ire  ih^k);, 
which  is  a  critical  study  of  the  Economics  of  Imperialism,  with 
spei^ial  reference  to  the  ideas  of  .Arlam  Smith;  and  Professor  W. 
|.  .Ashley's  essay  in  Compatriots  Club  Lectures  (1905)  on  "  Political 
^onomy  and  the  Tariff  Problem."  See  alio  ProfcMor  W.  J 
Ashley's  Sdeet  Chafers  and  Ptusatetfnm  the  "  Wealth  of  Kalians  " 
fi.>^)0.  (I.  K.  I.;X.) 


'  Professor  Bastablc  calls  attention  to  the  interesting  fact  that 
the  pro|>>sal  of  an  export  duty  on  wool  and  the  justification  of  a 
temporary  monopoly  to  joint-stock  companies  both  appear  (or  the 
Hat  time  in  the  editkw  ot  1784. 
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SMITH.  ALBERT  RICHARD  (1S16-1S60),  English  author  and 
public  CBtcitainer,  was  bom  at  Chcrtscy,  Surrey,  on  the  34th  of 
May  tSiA.  tLt  Utilised  medicine  in  Paris,  and  bk  first  literary 
cffoct  mi  aa  acoooBt  «f  Iw  life  then,  which  ippcued  in  the 
Mimr.  He  gxadtuay  idhMpiUMd  fail  medial  wnk  for  light 
Htentim.  Thmiih  a  journalirt  lathcr  than  a  Hleiaiy  figue, 
he  WIS  one  <if  the  most  popular  men  of  his  time,  ami  a  favoorite 
humorist  in  the  vein  of  humour  then  in  voj;uc.  He  was  one 
of  the  early  conlribulors  to  i'unth  and  wa^  also  a  regular  contri- 
butor to  Beiilley's  Miscellany,  in  whose  |  .i^i  >  !iis  first  and  best 
book,  Th€  Adxrnturfs  of  Mr  I.tdhurv,  apixrared  in  184^.  His 
other  books  were,  Christopher  TiiJpoic  1  1S4S).  issued  in  monlliiy 
parts,  FoUttlon's  Legacy  (1844),  and  a  scries  of  so-called  natural 
histories.  The  Gent,  The  BaUa  Girl,  The  lUtr  mpm  Tcnvn  and 
Th$  Flkt,  Albeit  Smith  alio  weote  cxtcavasansas  and  adapted 
•OBWcfChacicsDkkena'aatories  for  the  stage.  He  founded  and 
«dit«d  a  noothly  mafaahie  caliad  Tk»  Man  in  the  Moon,  from 
1847  to  1849.  fin  iSjt  be  aaotaded  Moot  Blanc,  and  the  year 
after  produced  at  the  Egyptian  Hall  the  descriptive  enteitain- 
mcnt,  which  he  called  "  Mont  Blanc,"  describing  the  ascent  of 
the  mountain  and  the  KnKlishm,in  abroad.  This  success  was 
followcil  by  other  entertainments  of  the  kind,  among  them 
"China."  Smith  married  in  1850  a  daughter  of  Robert  Reeley, 
the  comedian.  He  died  in  Fulham,  London,  un  the  23rd  of 
May  i)^6o.  Smith  received  great  help  from  his  brother,  Arthur 
W.  W.  Smith  (1835-1861),  who  had  also  been  educated  for 
mcdidoc  He  ■WffnH  the  entertainments  at  the  Egyptian 
Hali  fnun  185J  to  186&  He  also  planned  Charles  Didtens's 
nadiiics  in  1858,  and  made  anaagniMnts  for  a  second  leries, 
but  died  before  they  were  completed. 

SMITH,  ALBXAHDBR  (1850-1S67),  Scottish  poet,  son  of  a 
lace-designcr,  was  born  at  Kilmarnock  on  1  tif  ust  of  December 
1830.  His  parents  being  too  jmor  to  scn<l  him  to  college,  he  was 
placed  in  a  linen  factor}'  to  follow  his  father's  trade  of  a  pattern 
designer.  His  early  poenui  appeared  in  the  Olasgotc  Ciliztn, 
in  whose  editor,  James  Heddcrwick,  he  found  a  sympjathizing 
and  appreciative  friend.  A  Lift  Drama  and  other  Poems  (1853) 
was  a  trorlt  of  promise,  ran  through  aeveni  editions,  and  gained 
Smith  the  appqiataHHit  of  aecntaiy  to  Bdinbaisb  University 
h  As  a  poit  te  was  OM  «f  the  leadbig  npresentathrcs 
«i  what  m  tailed  the  "Spaamodic  "  School,  now  Men  into 
obKvloD.  Sodtb,  P.  J.  BaOey  and  Sydney  DobeU  ««•  oatirtsed 
by  W.  E.  Aytoun  in  1S54  in  Firmiiian:  a  Spasmodic  Tragedy. 
In  the  same  year  Sydney  DobeU  came  to  Edinburgh,  and  an 
acquaintanceship  at  once  sprang  up  between  the  two,  which 
resulted  in  their  collaboration  in  a  bonk  of  U'/;r  Suniifts  (1855), 
inspired  by  the  Crimean  War.  After  publishing  City  Poems 
(1857)  and  Eimn  of  Ikira  (1861),  a  Northumbrian  epic  poem, 
Smith  turned  his  a'tention  to  prose,  and  published  Dreamthorp: 
Bttayi  writUn  in  the  Country  (1863}  and  A  Summer  in  Skye. 
His  last  work  was  an  experiment  in  fiction,  Alfred  Jlagorfs 
BmmktU  (iS66),  which  ran  firft  thuongfa  Good  Words.  He 
diadnn  tbe  5th  of  January  1867. 

A  owoir  of  Smith  by  P.  P.  Aleainder  was  piafiaed  to  a  vobmw 
entitled  Last  Ltams. 

SMITH.  ANDREW  JACKSOK  (181 5-1897),  American  soldier, 
was  bom  in  Bucks  county,  Pennsylvania,  on  the  i8ih  of  .April 
1815  and  graduated  at  West  Point  in  iS.^S.  He  was  eng.igcd  on 
aaive  service  on  the  south-west  frontier  and  in  Mexico,  and 
afterwards  In  Indian  warfare  in  Washington  and  Oregon  terri- 
tories, becoming  first  lieutenant  in  1845,  o^Main  in  1847,  and 
major  in  i86t.  In  the  latter  year,  on  the  outbreak  of  the  Civil 
War,  ha  becane  a  ooload  ot  volnineer  cavalqr  in  the  Federal 
amgr,  liafaig  early  in  i80s  to  the  nwk  of  brigadier^enl 
U.S.  v.,  and  to  the  chief  command  of  the  cavalry  in  the  Missouri 
departmei^.  Assigned  afterwards  to  the  Army  of  the  Tennessee, 
he  took  part  in  the  first  attack  on  \  irksluirg  and  the  capture  of 
Arkansas  Post,  and  commnntleil  a  division  of  the  XIII.  corps  in 
the  final  \  icksburg  campni^rn  Later  hi'  led  a  division  o:  the 
XVI.  corps  in  the  Red  River  expedition  of  Gen.  N.  P.  Banks,  and 
received  the  brrvct  of  colonel  for  his  services  at  the  action  of 
Pleasant  HiU.  In  May  186411a  became  lieuteoant-oolond  U.$.A. 
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and  major-general  U.S.V.,  and  during  the  greater  part  of  the 
year  was  employctl  in  Missouri  against  the  Confederate  general 
Sterling  Price.  Thence  he  was  summoned  to  join  forces  with 
G.  U.  Thomas  at  Nashville,  tbn  threatened  by  the  advance  of 
Gen.  J.  B.  Hood.  HeboioneaaipknoasshaieiBtlie  crawnbiff 
victor)'  of  Naahville  (q.v ),  after  which  be  cmnmandwl  tbeXVL 
corps  in  the  final  campaign  in  the  South.  Just  before  the  dose  of 
the  war  he  was  bn  ve'.cd  brigadier-general  U.S..\.  fur  his  services 
at  the  action  of  Tupelo,  Mississippi,  and  major  };enLrul  U.S.A. 
for  Nashville,  lie  resignetl  his  volunteer  commission  in  1866  anil 
became  colonel  of  the  7ih  U.S.  Cavalry,  in  1869,  however,  be 
resigned  in  order  to  beeome  |iost  master  o(  St  LouiS,  WbCiO  ho 
died  on  the  30th  of  Januar\-  1.S07. 

SMITH.  CHARLES  EMORY  (i84;!-tqo8),  American  JotRoaM 
and  political  leader,  was  bom  in  Mansfield,  Conoecticnt,  on  the 
1 8th  of  February  184a.  In  1949  bb  tmOy  Itiaovcd  to  Attaagr, 
New  York,  where  be  attended  the  public  sdoob  and  the  Albaiqr 
Academy.  HegnulaatedatUnionCollegeini86i,  wasarecrait- 
ingofficer  on  the  staff  of  General  John  F.  Rathbonc  (1819-1901) 
in  1861-1861,  taught  in  the  .-Mbany  vXcademy  in  1862-1865,  and 
was  editor  of  the  Albany  Express  in  1865-1870;  joined  the  stafi 
of  the  Albany  Journal  in  1870,  and  was  editor-in-chief  of  this 
paper  from  1S76  to  1.S80.  In  i87()-iSSo  he  was  a  regent  of  the 
University  of  the  Stale  of  New  York.  From  iKSo  until  his 
death  he  was  editor  and  part  proprietor  of  the  Philadelphia  Preu. 
He  was  active  as  a  Republican  in  state  and  national  politics; 
was  chairman  of  the  Committee  on  Resolutions  of  the  New 
York  Sute  JUfmblican  Conventions  from  1874  to  1 880  (excepting 
1877),  and  nm  president  of  the  convention  of  1879;  and  was  a 
delqpue  to  several  National  Republican  Conventions,  drsfting 
much  of  the  Republican  platforms  of  1876  and  1806.  In  1800- 
1S02  he  v,.Ls  Unitrfl  State.s  mini'iler  to  Russia,  and  during  that 
period  hail  ih.irge  of  distributing  among  the  Russian  famine 
sufferers  more  than  Jioo.ooo  in  money,  and  five  shiploads  of 
foo<l.  He  was  postmaster-general  in  the  cabinet  of  Presidents 
McKinley  and  Roosevelt  from  April  1898  until  January  1902,  and 
did  much  to  develop  the  nir.al  free  deliver)'  system.  He  died  in 
Philadelphia  on  the  loth  of  Januar>-  1908. 

SMITH.  CHARIB8  FSReUSON  (1807-1863).  Americanaoldier, 
graduated  from  West  Point  Acadn^in  iSsj,  nad  n  law  yaasa 
later  became  an  foatrador  there,  ridag  evcUtoaly  to  be  com- 
mandant. As  a  battalfott  oommander  he  dittingaadied  hhnself 
at  the  Mexican  War,  at  Palo  Alto,  Rrsaca,  Monterey  and 
Churubusco.  He  commanded  the  Red  River  expedition  of  1856, 
and  served  under  .Albert  Sidney  Johnston  in  Ut.lh  (1857-1860). 
On  the  ouibnak  of  the  Civil  War  in  1.S61  he  accepted  a  commis- 
sion .lii  l)ng.'i(lii'r-gener.-il  of  Union  vnlunterrs.  and  found  himself 
under  the  command  of  Grant,  who  had  been  his  pupil  at  West 
Point.  This  difficult  situation  was  made  eas>'  by  Smith's 
loyalty  to  his  young  chief,  and  the  old  soldier  led  his  division 
of  raw  volunteers  with  success  at  Fort  Donelion.  His  ripe 
eaperience,  dignity,  and  unadfiah  chancter  made  him  Giant's 
mainstay  in  the  early  days.  He  went  up  the  Tennessee  with  the 
first  eipedition,  but  at  Savannah,  Tennessee,  met  with  a  serious 
accident.  His  senior  brigadier  led  his  division  at  the  battle  of 
Shiloh  and  he  died  on  April  35,  1862.  The  early  close  of  his 
career  in  high  command  deprived  the  Union  army  of  one  of  its 
best  leaders,  and  his  ab-t  i.M:  w;.;  iidw]-,.  r.:  irmrc  fell  than  on  the 
battlefield  of  Shiloh,  where  the  Federals  paid  heavily  for  the 
ine.xperience  of  their  generals.  A  month  bclone  his  death  he  had 
been  made  major-general  of  volunteers. 

SMITH,  CHARLOTTE  (i74cr-iSo6).  English  novelist  and  poet, 
eldest  daughter  of  Nicholas  Turner  of  Stoke  House,  Sumy,  waa 
bom  in  Lmidon  on  the  4th  oi  Migr  t?49>  She  left  adiool  when 
she  was  twelve  years  old  to  enter  society.  She  married  ia  176$ 
Benjamin  Smith,  son  of  a  merchant  who  was  a  director  of  the 
livl'v.'.  f  'rm[iany.  They  lived  .at  first  with  her  father-in-law, 
wliolhou^^hi  hifihlyof  her  business  abilities,  and  wished  to  keep 
her  with  him;  but  in  1774  Chi-.rlotte  and  her  husband  went  to 
live  in  Hamrwhire.  The  elder  Smith  died  in  1776,  leaving  a  rom- 
plicated  will,  and  six  years  later  Benjamin  Smith  was  imprisoned 
for  debt.  Chariotte  Smith's  first  pubUcatioQ  wa«  JBcfMc  iS«MH<* 
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and  other  Essays  (1784),  dedicated  by  permission  to  William 
Hayley,  and  printed  at  her  own  expense.  For  some  months  Mrs 
Smith  and  her  fanuly  lived  in  a  tumble  lown  rhaiL;iu  near  Dieppe, 
where  she  produced  a  translation  of  Manon  LcscatU  (i  785)  and  a 
Romance  0/  Real  Life  (1786),  borrowed  from  Les  Causes  Ciltbres. 
On  her  return  to  England  Mrs  Smith  carried  out  a  friendly 
MpMStion  between  herself  and  her  husband,  and  thenceforward 
devotMl  bcndf  10  oovei  writing.  Her  chief  woik*  aie.-— 
AmmmHim,  or  ik*  Orfkam  tf  Ike  CastU  (178S);  Cdestina  (1792) ; 
Desmond  (1792);  The  OU  Matur  Htuse  (1793);  The  Young 
philosopher  ( 1 708) ;  and  Conversations  introduemi  Poetry  (1804). 
She  died  at  Tiliorii,  near  Farnham,  Surrey,  00  the  18th  of 
October  18.06.  She  had  IweK*:  children,  one  of  whom,  Lionel 
(1778-1842).  rose  to  the  rank  i>:  litulcnant-fteneral  in  ihi-  army. 
He  became  K..C.IJ.  in  1832  and  from  1833  to  1839  was  governor 
of  the  Windward  and  Leeward  Islands. 

Cliarlotte  Smith's  novels  were  hiRhly  praised  by  her  contem- 
poraries and  are  still  noticeable  for  their  ease  and  grace  uf  slyh: 
Haylev  said  that  EmmHint,  considcrinR  the  situation  ol  the  authur, 
was  the  most  wonderful  pnxluctioii  he  had  ever  seen,  and  not 
inferior  to  any  book  in  that  faarinating  species  of  composition 

alicholB,  lUuHrations  tf  LUeratnre,  vii.  ?oB).  TlwbMt  account  of 
n  Smith  is  by  Sir  Walter  SooCt,  and  is  baied  on  nuMrial  supplied 
by  her  sister,  Mrs  Dorset,  with  «  detailed  critidKB  of  her  work  bv 
Seott  {Misc.  Prose  Works,  1841,  L  348-359).  Charlotte  Smhh  IS 
best  remembered  liy  her  charming  pocmsTor  children. 

•  SMITH.  COLVIN  (1795-1875),  Scoilish  portrait-painter,  was 
born  at  Brechin,  Scotland,  in  i;g5.  Ho  studied  in  London  in 
the  schools  of  the  Koyal  .\cadeniy  and  worked  in  NoUckens's 
Btadlo.  He  then  proceeded  to  Italy,  where  hu  executed  some 
fine  copies  from  Titian;  and  at  Antwerp  be  made  studies  from 
the  works  of  Rubens.  Returning  to  Scotland  in  1827,  he  settled 
in  Ediatwiight  occupying  the  house  and  stiidio  w hirh  had  fonnerly 
belonged  to  Raebura.  Soon  he  attained  a  wide  pxactice  as  a 
portrait-painter,  and  among  his  sitters  were  Lord  Jeflcey,  Henry 
Mackenzie,  author  of  The  Man  of  Peding.  and  many  of  the  most 
celebrated  Scotsmen  of  the  time.  His  portrait  ol  Sir  Waller 
Scott  wa.s  so  pojsuhir  thai  he  exetulcd  some  twenty  replicas 
of  it ,  fi  r  of  which  he  received  fresh  sittings.    His  works  are 

distinguished  by  excellent  draftsmanship,  by  directness  and 
simplicity  of  treatment,  and  by  well-marked  individvality.  He 
died  in  Edinburgh  on  the  21st  of  July  1875. 

SMITH,  EDMUND  KIRBT  (1824-1893),  Confederate  general 
in  the  American  Civil  War,  was  the  son  of  Joseph  Lee  Smith 
(1776-1846),  an  AnMrican  lawyer  and  soldier,  who  served  with 
credit  in  die  War  of  181 2  and  rose  to  the  rank  of  colonel  U.S..\. 
His  elder  brother,  Ephraim  Kirby  Smith  (1807-1847),  also  a 
soldier,  fell  at  Molino  del  Rev;  and  Joseph  Lee  Kirby  Smith. 
Ephraim's  son,  svho  took  the  Federal  side  in  the  Civil  War,  was 
mortally  wounded  at  the  battle  of  Corinth,  having  at  the  age  of 
twenty-six  attained  the  rank  of  brevet -roloncl  U.S..\.  Ivdmund 
Kirby  Smith  was  bom  at  St  .Augustine,  Ma.,  on  the  i6th  of 
May  t8s4,  and  graduated  at  West  I'oint  in  1845,  being  assigned 
to  tiM  UboMy,  la  the  Mexican  War  he  was  breveted  first 
Uetitenaot,  ami  Ofitaia  for  gallantry  at  Vera  Ciux  and  Cerro 
Goido  and  at  Contrefas-Chnruhoaoo.  He  was  asBstaat  pro- 
fessor of  mathematics  at  West  Point  ban  1S49  to  iSs*  and 
was  later  engaged  in  Indian  waiftre  on  the  Texas  frontier.  In 
186!  ho  at:;.ini  d  the  rank  of  major.  When  Florida  seceded  he 
resigne<i  his  army  commission  and  entered  the  Confederate  service 
as  a  lieutenant-colonel.  He  wa-s  made  a  brigadier-general  on 
the  I7lh  of  June  1H61.  .\nd  was  wounded  at  the  battle  of  Bull 
Rim  (fl.f.).  In  command  of  the  Confederate  forces  in  the  Cutnljer- 
land  Gap  region  Kiiby  Smith  took  part  in  (ieneral  Bragg's 
invasion  of  Kentucky  in  the  autumn  of  1863,  ami  inlUcicd  upon 
the  Federal  fonai  A  severe  defeat  at  Richmond,  Ky.,  on  the 
joth  of  Augmtt;  unl  ma  present  at  the  battles  of  PenyviUe 
and  Mwfreatoio  (Stone  River).  From  February  1863  to  the 
faU  of  the  Confederacy  he  was  in  command  of  the  trans-Missis- 
sippi de;)artmt'tn,  and  was  successful  in  making  this  section  of 
the  ConicderacN  (isolated  from  the  rest  by  the  fall  of  Vick.sburg) 
self-supporting.  He  instituted  a  regular  system  of  blockade- 
running,  and  met  and  defeated  the  Red  River  expedition  under 


('•eneral  N.  P.  Banks  in  1864.  Kirby  Smith  and  his  troops 
surrendered  on  the  26lh  of  May  1865,  t>cing  the  last  armed  forces 
of  the  Confederate  States  to  do  so.  .\fter  the  war,  he  was  from 
1866  to  1868  president  of  the  Atlantic  and  Pacific  Telegraph 
company,  from  1868  to  1870  president  of  the  Western  Mffitaiy 
Academy,  from  1870  to  1875  chancellor  of  the  univenrity  oif 
Nashville,  and  from  1875  to  Us  death  professor  of  mathematics 
attheunlviNityof  theSouth,Sewanee,  TcBnesMe.  Hediedat 
Scwanee  on  Hie  sStfa  of  March  1893. 

SMITH,  FRANCIS  HOPKIMMNI  (t»3»-  ),  American 
author,  artist  and  engineer,  was  bom  in  Baltimore,  Mar)'land, 
on  the  23rd  of  October  a  duscendatit  of  Francis  Hopkinson, 
one  of  the  signers  of  the  Declaration  of  liide[x-ndence.  He 
became  a  contrai  tor  in  Nesv  York  City  aiul  did  much  work  for 
the  Federal  government,  including  the  slone  ice-breaker  at 
Bridgeport,  Connecticut,  the  jetties  at  the  mouth  of  the  Con- 
necticut river,  the  foundation  for  the  Bartholdi  Statue  of  Liberty 
in  .New  York  t.ar;:uur,  the  Race  Kock  Lighthouse  off  New  Louden, 
Conn.,  and  many  life^avingstAtions.  HisvacaUoM  vaMipent 
sketdriog  in  the  White  Iwwtains,  tn  Cuba,  fn  Medeo,  and 
afterwards  in  Venice^  CMUtantino|ile  and  Holland.  He  pub- 
lished various  volumea  of  travel,  illustrated  by  himself;  they 
include  Old  Lines  in  A'ru'  Black  diid  While  (1&81;);  H'rA'-U  iirn 
Roads  (1886);  A  White  Umbrella  in  Mexico  (iS8q);  Gondola 
D.tys  (1807),  and  The  Venice  of  To-Day  (1807).  His  novels 
and  short  stories  are  especially  felicitous  in  their  portrayal  of 
the  Old  Soulli.  Among  them  are:  C<A.  Carter  of  CarlersviUe 
(i8gi),  which  was  successfully  dramatized;  A  Day  at  !m  Gucrre't 
and  other  Days  (1892);  A  Gentleman  Vagabond  (1895);  Tom 
Grogan  (1896);  CaUb  West,  Master-Diter  (1898);  Tkt  Olher 
Peilom  (1899);  The  Porhmes  «f  OHm  Svm  (iges),  uAdch  has 
reminiacenots  of  Us  artist  friends;  C«iL  Csrfir'f  Ckihlmi 
(1904);  At  Oose  Range  (1905);  Th«  Tides  ef  Barmegat  (1906); 
The  Veiled  Lady  (1907);  The  Romance  of  an  Old  Fashioned 
Gentleman  (1907);  Peter  (1908);  and  Forty  Minutes  Late  and 
Other  Stories  (1909). 

SMITH,  GEORGE  (1789-1846).  British  publisher,  founder  of 
the  lirr.i  of  Smith,  Elder  &  Co..  was  born  in  Scotlaml  in  17H0. 
From  KIgin,  wherehe  wasapprentired  toa  bookseller,  he  migrated 
to  London,  where  he  found  employment  first  with  Rivingtons, 
and  afterwards  with  John  Murray.  In  1816  Smith  and  another 
Scot,  .'Mczander  Elder,  began  busineu  at  15S  F'enchurch  Street 
as  booksellen  and  stationen;  and  in  1819  tliey  became  pub- 
lishers also.  It  was  here  that  Gaomis  Smrb  (s)  (1824-1901),  the 
most  famous  member  of  the  firm,  was  bom  on  die  19th  ol  Mardt 
i8}4:  and  in  the  same  year  the  business  was  removed  to  6$ 
Cornhill.   At  the  age  of  fourteen  Oeorge  Smith  ( 2)  came  into  the 
business,  and  in  1843  he  took  over  the  control  of  the  publishing 
deparlnient.    On  his  father's  death  in  1.S46  the  ret^pcnsibility 
of  the  business  devolved  principally  upon  him,  and  under  his 
management  it  uicreased  thirteen  times  in  twenty  years.  \ 
large  portion  of  the  business  was  connected  with  foreign  agencies 
and  banking,  especially  with  India,  but  this  was  rdinquishcd  in 
1868  to  his  partner  Henry  S.  King,  who  now  seperated  from  the 
firm,  retauiing  the  old  premises  at  CorahUI,  wUle  Smith  removed 
tlie  publishing  busa  ness,  now  tmder  his  sole  control,  to  1 5  Waterloo 
Place.  For  over  thirty  years  Smith  was  the  friend  and  publisher 
of  Raskin,  and  i",  was  with  him  thai  ./,;i;c  J'.yr--  found  ,1  I'  jblislirr. 
In  1855  was  started  '.he  Ikcriatui  .If.jji,  a  weikiy  penoiiical  for 
Indian  rea<lers,  and  the  Homncard  Sfail,  containing  Indian  new* 
for  Kngbsh  rea<lcrs.    By  .Smith,  F-ldrr  &  Co.  were  issueti  works 
hy  Darwin,  Ruskin,  Th.ickcray.  Robert  and  Mrs  Browning. 
Wilkic  Collins,  Matthew  .Arnold,  Miss  Martincau,  James  Payn 
and  Mrs  Humphry  Ward.    In  1866  was  plAlished  Trollope*S 
Last  Chromeles  ej  Manet,  for  which  £3000  was  paid.  In  January 
t86e  the  iirst  of  Geetgs  Smith's  three  fienl  nndcftskingi  was 
begun,  the  ComMU  Magmiiu  being  iannd  in  that  aOBtll  awlor 
the  editorship  of  Thackeray.    The  second  vcntttire  was  the 
founding  iti  iR6?  of  the  I'jt  Sf.iH  Gazeite  (sec  Nkwspapers), 
The  third  and  most  important  was  'f'.e  publication  of  the  Diction- 
ary of  National  Bios;r,jphv.  the  firs'.  \olut;ie  of  which  was  issued 
in  1882;  it  was  completed  in  1901,  in  66  volumes;  and  this 
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moottmeatal  work  was  the  crowning  effort  of  a  successful  career. 
Smith  was  a  rich  man,  not  only  from  his  publishing  business, 
but  on  .irrount  of  his  large  ownership  in  the  mineral  water 
ApoIlin:ir!^  and  other  ventures.  His  second  s<3n,  Alcx.indcr 
Muiray  Smith,  joined  the  firm  in  iSgo.  and  with  him  was  associ- 
ated in  18^  his  brother-in-law  Reginald  J.  Smith,  who  in  1899 
became  acting  partner.  Geurge  Smith  hindf  died  at  ^rflaet, 
BCar  W«ybridgc,  on  the  6th  of  April  iqot. 

Scette  memoir  (igoi)  of  (nxirge  Smith  (2)  prefixed  to  vol.  i.  of 
the  supplement  to  the  Dultonary  of  Naliomtl  Biography;  reminia- 
cencv*  contributed  to  tlic  ComhiU  Magazinf  (Nov.  it/oo-Fil).  1901) 
by  George  Smith;  an  article  by  Sir  Li-^lic  Stephen  in  the  same 
nngaaine  (.May  1901);  and  (he  onerial  number  of  tht  CansMi  is 
January  1910,  publLihed  on  its  soth  anniversary. 

SMITH.  GEORGE  I"  (ieorge  Smith  of  ("o;iK  illf  "]  (iS,?i-iS<55), 
English  philanthropist,  was  1>om  near  Tunstall,  Statlordshire, 
on  the  i6th  of  Februar>'  1831.  His  father  was  a  brickmaker,  and 
when  nine  years  old  George  Smith  was  working  thirteen  hours  a 
day  in  the  brickfields.  Nevertheless  he  contrived  to  obtain  some 
cdnatMHi,  ao  thai  in  time  he  improved  Us  position,  becoming 
meDBger  oi  «  bridK  and  tile  woiti.  In  1857  be  diacorered,  nt 
CoalviUe,  Lckestenldre,  valuable  smms  nf  clay,  and  on  the 
strength  of  tbn  discovery  organized  a  larRc  brick-making  business 
there.  He  advocalci]  lrj;isl.Ti inn  in  ihc  interests  of  hrickmakers, 
ami  in  particular  caller]  attention  to  the  cruelty  suffered  in  the 
brickliflds  by  cliilil  workers,  whose  claims  he  pressed  at  the 
Social  Science  congresses,  in  1S71  he  published  Thr  Cry  of  Ike 
Children.  This  work  awoke  the  interest  of  the  (seventh)  ear!  of 
Shaftesbury  and  of  \.  J.  Mundella.  and.  in  the  same  year,  was 
passc<l  an  act  providing  for  the  government  inspection  of  brick- 
jftfds,  and  tlie  ngiilation  of  juvenile  and  female  lafaonr  tbete. 
Snith't  diaie  bi  thie  act  aramed  gicat  aitfapnhm,  ad  at  the 
end  of  1872  he  was  dismisaed  from  bb  pniAm  at  CaaMOe,  and 
reduced  to  great  i>overty.  Neverthdeae  be  turned  his  attention 
to  the  condiiitms  of  life  of  the  hundred  thousand  r>ersons  living 
on  canals,  .■^s  the  result  of  liis  rcs)rcsentations  on  the  subject  the 
Canal  Boats  Bill  was  iniroducet)  by  -Mr  Sclater-Booth  (afterwards 
Lord  Basing).  This  bill,  which  came  intoforcein  1878. provided 
for  the  education  of  chihiren  on  canal  boats,  and  re^;ulatcd  the 
nnitar)-  condition  of  life  on  board.  In  1884  was  passed  another 
bffl  atrengthcning  the  provisions  of  the  first.  From  that  date 
envards  Smith  devoted  his  attention  to  improvjn(  tlie  conditian 
«r  Gip^r  cbOtaB  «hfcb  be  had  described  in  Ms  (ino). 
AMovenUeDwttigsBillembw^tog  his  views  11M  several  times 
faitradnced  faM  'pw^iament,  bnt  always  defeated.  In  1885 
Smith  received  a  grant  from  the  royal  bounty  fbod.  He  dM  at 
Crick  near  Rugby  on  the  21st  of  Tune  1895. 

See  Gmrp  SmMk  tf  CwWIk  <i»  Stmy  tf  am  EiMmtkil,  by  E. 
Hodder  (i89<i)- 

SMITH,  OEORQE  (1840-1876),  English  .^ssyriologist,  was  born 
on  the  36th  of  March  1840  at  Chelsea,  London.  His  father 
was  a  working  man,  ani!  al  Idurteen  the  l>t>y  was  apprenticed  to 
Messrs  Bradbury  anti  Kvans  to  learn  bank-note  engraving.  He 
had  already  shown  a  keen  Interest  in  the  explorations  of  Layard 
and  Rawtiitson,  and  during  the  DCXt  few  years  he  devoted  all 
his  spare  time  to  $tud>-inf  the  CHOeiform  inscriptions  at  the 
British  MuieitBi.  His  eamestiMii  attncted  the  attention  of  Sir 
Hcarjr  Rawllnaoa,  who  permitted  him  the  use  of  Us  room  st  the 
■useom  and  placed  the  many  casts  and  squeeses  of  the  inscrip- 
tions at  his  disposal.  Smith  was  thus  enabfed  to  make  his  first 
discover^'  fthc  date  of  the  jiaymenl  of  the  tribute  by  Jihu  to 
Shalmanczcr),  ami  Sir  Henn,-  .suggeste<l  to  the  tru.siees  of  the 
Museum  that  he  should  be  associated  with  himself  in  the  prepara- 
tion of  the  third  volume  of  Cunriform  Inscriptions  oj  Western 
Asia.  Accordingly,  in  1867.  Smiili  was  .appointed assistant  in  the 
Assyriology  department,  and  the  earliest  of  his  successes  was  the 
discovery  of  two  inscriptions,  one  fixing  the  date  of  the  total 
edipse  of  the  sun  in  the  month  Sivan  in  May  763  BjC,  and  tlie 
eiher  the  date  el  aa  fmaiim  of  Bab^Miia  by  the  Ekoaitea 
la  3>8o  n.c.  In  1871  be  pnbliibed  ^miilr  ti  Amftam-pol, 
transliterated  and  translated,  and  communicated  to  the  newly- 
founded  Society  of  Bililical  .\rchaeology  a  paper  on  "  The  Early 
fiiiloiyol  Babylonia,  '  and  an  account  of  his  decipherment  of  Lhie 


Cypriote  inscriptions.  In  1873  Smith  achieved  world-wide 
fame  by  his  translation  of  the  Cbaldaean  account  of  the  Deluge, 
which  was  read  before  the  Society  of  Biblical  .XrchaeoloRj-  on  the 
3rd  of  December.  In  the  following  January  Sir  Edwin  .Arnold, 
the  editor  of  the  DiiUy  TrJe,:riiplt,  .irranged  with  Smith  that  he 
should  go  to  Nineveh  at  the  expense  of  that  journal,  and  carry 
out  excavations  with  a  view  to  finding  the  missing  fragments  of 
the  Deluge  story.  This  journey  resulted  not  only  in  the  discovery 
of  the  missing  tablets,  but  of  fragments  which  recorded  the  sac- 
cession  and  dumlion  of  the  Babylonian  dy>iutis>-  In 
Smith  again  left  Eni^and  lor  Nineveh,  tUa  time  at  the  caqjilMe 
of  the  liiiawm,  and  cwitlwiiiiri  his  excavatJons  at  Kouyvnpk. 
An  account  of  bb  work  ngiveB  in  ^jiyrtdii  flfarsiirisi,  pubBshed 
eariy  in  1875.  The  -  ?t  >■  the  year  was  spent  in  ftdqg  together 
and  translating  the  fragments  relating  to  the  Creation,  the  re- 
sults of  which  work  were  embodied  in  Thr  ( 7;:;.'i,'iji ..u  .Ui  t'itnl  of 
Gentsis.  In  March  1876  the  trustees  of  the  British  .\lus<.-um 
despatched  Smith  once  more  to  excavate  the  rest  of  .Assur-bani- 
pal's  library.  At  Ikisji,  a  small  village  about  60  m.  N.E.  of 
Aleppo,  he  was  prostrated  by  fever,  and  finally  died  at  Aleppo 
on  the  19th  of  August.  He  left  a  wife  and  cUldien,  on  whan 
behalf  a  public  subscriptioii  was  made. 

SVtB.  6I0MIB  ADAH  (1856-  ),  Soottilib  dMa*.  vat 
bom  in  Caktttta  on  the  iptb  of  October  t8s6.  wfaeie  bit  father, 
Cieorge  Smith,  C.I.E.,  was  then  principal  of  the  Do\'eton  College. 
He  was  educated  at  E<linhurgh  in  the  Royal  High  School,  the 
University  and  New  ("olleRe.  .After  studying  at  Tubingen  and 
Leipzig  and  irav  ellinR  in  Kgypt  anti  S>Tia,  he  entered  the  ministry 
of  the  Free  t'hurch  cf  Scotland  and  w;is  appointed  professor  of 
Old  Testament  subjects  in  the  Free  Church  College  at  Glasgow 
1893.  In  1909  be  was  ^KKdnted  ptindpal  of  the  Univenity 
of  Aberdeen. 

Among  his  works  are  The  Book  of  Isaiah  (3  volt.,  iSi^H- 1  ^90) ;  Tht 
Book  of  Ihf  Twfltr  Prophrts  12  vols.,  187&-1877;;  Jlislorical  Geo- 
trdphv  of  the  Holy  Land  (1894};  JrrusaJem  ii  n>o7j,  JTu 

Preanhing  of  thf  Old  Testament  to  Ike  .l^c  ([8031:  The  ii.'V  u/  Henry 
Drummond  (1898). 

SMITH,  OBRRIT  (1707-1874).  Amencan  reformer  and  phil- 
anthropist, was  Iwm  in  L'tica.  .New  York,  on  the  6lh  of  March 
1707.  .After  graduating  at  Hamilton  College  in  i8i8,  he  assumed 
the  management  of  the  vast  estate  of  his  father,  Peter  Smith 
(1768-1837),  long  a  partner  of  John  Jacob  Astor,  and  greatly  in- 
creased  the  fanOy  loctiine.  About  1828  he  became  an  active 
worlter  in  the  cause  of  temperance,  and  in  bis  home  village, 
Peiertxwo,  he  built  one  of  the  first  temperance  hotdi  in  the 
oountiy.  tfrlirrimraii  shnlitlnnin  in  afTfrinrfiitananti 
slavery  meeting  at  Vtka  broken  up  by  a  rnob.  In  1840  be  took 
a  leading  part  in  the  organization  of  the  Liberty  party,  and  in 
1848  and  1853  he  was  nominate<l  for  the  presidency  by  the 
remnant  of  this  organization  that  had  not  been  absorbefi  by 
the  Free  Soil  party.  An  "  Industrial  Congress  "  at  Philadelphia 
also  nominated  him  for  the  presidency  in  1848,  and  the  "  Land 
Reformers  "  in  1856.  In  1840  and  in  1858  he  w^as  a  candidate  for 
the  governorship  of  New  York  on  an  anti-slavery  platform. 
In  tis3  he  was  elected  to  the  National  House  of  Representatives 
as  an  independent,  and  issued  an  address  dedaring  that  all  men 
have  an  equal  tight  to  the  soil;  that  wan  aie  brutal  and  un- 
necessaryj  that  davery  could  be  sanctioned  by  no  consdtutiaa, 
state  or  federal;  that  free  trade  is  essential  to  human  brother- 
hoo<l;  that  women  should  have  full  political  rights;  that  the 
I'ederal  Ro\(U'.ment  and  the  sMtc^  should  prohiliit  the  liquor 
;ralTic  wiihiii  their  respective  jurisdictions;  and  that  govern- 
ment otTicers.  .so  far  as  practicable,  should  be  elected  by  direct 
vote  of  the  people.  .At  the  end  of  the  ftrst  session  he  resigned 
his  5<^at .  .After  becoming  an  opponent  of  land  monopoly,  he  gave 
numerous  farms  of  fifty  acres  each  to  indigent  families,  and  also 
attempted  to  colonise  tracts  in  N.  New  York  with  free  negroes; 
bnt  this  experiment  was  a  laihtie.  PeUrboio  became  a  station 
OB  the  "  undeigraund  taflnad  and  after  1850  Smith  funislied 
money  for  the  legal  expenses  of  persons  charged  with  infractiona 
of  the  Fugitive  Slave  Law.  With  John  Brown,  to  whom  he  gave 
a  farm  in  Essex  county,  New  York,  he  bctami'  \  ery  intimate, 
and  from  lime  to  time  supplied  him  with  funds,  though  it  seems 
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mthiovt  koowiog  that  may  of  the  omnqr  wodd  be  emptoycd  in  tw 
attempt  to  incHe  a  ahve  jmumctioii.  Under  the  wcilement 
feUowing  the  mid  on  Huper'St  Feny  he  beaune  lempomrily 
iiuuie,  and  for  several  weeks  was  confined  in  an  asyhim  in  Utica. 

He  favoured  a  vigorous  prosecution  of  the  Civil  War,  but  at  its 
doseadvotaleii  a  mild  policy  towani  thi-  late  Confederate  states, 
declaring  that  part  of  the  Kuilt  ot  slavi  ry  lay  u|K)n  the  North. 
He  even  became  one  of  the  sccuriiiii  lor  JciTer.son  Davis,  thereby 
Incurrinf;  the  reseiilnieut  of  .Nurlhirn  radical  leaders. 

In  religion  as  in  politics  Gerril  Smith  was  a  radical.  Believini; 
thai  sectarianisftt  was  sinful,  he  separated  from  the  Presbyterian 
Church  in  1X43,  and  was  one  of  the  founders  of  the  Church  at 
Peterboro,  a  non-sectarian  institution  open  to  all  Christians  of 
whatever  shade  of  belief.  His  private  benefactions  were  bound- 
Icm;  of  his  gifta  he  kept  no  noord,  but  tbeir  value  is  said  to  have 
emaeded  tB^ooo^aeo.  Thoni^  a  man  of  gnat  veaitb  his  life 
waaoneof  naaiitcdsimplidty.  HedlcdonUiesSthof  I>eoBmber 
1874,  while  on  a  visit  to  relatives  in  New  York  City. 

Sc«  O.  B.  Frothinpham.  Grrrit  Smith:  a  Biography  (New  York, 
IS;.*;. 

SMITH,  GOLDWIN  ,  1  S  1  r;  101,  Rriti.'ih  historian  and  publicist, 
wa.i  born  a!  RL-ailin^  on  the  ;olh  of  .\uKUst  ]Sj4.  He  was 
educated  at  Kloa  and  Ma^tlalen  ('oUege,  Oxford,  and  after  an 
undergraduate  career  of  exceptional  brilliancy  was  elected  to 
a  fellowship  at  University  College.  He  threw  his  keen  intellect 
and  trenchant  style  into  the  cause  of  university  reform,  the 
Itiding  champion  of  which  was  another  fellow  of  University 
College,  Arthur  Pcnrhyn  Stanley.  On  the  Royal  Commission 
of  1850  to  inquiie  Into  the  lefocm  of  the  unhreraity,  of  which 
Stanley  was  aecretaiy,  he  served  aa  aasbtaot-secietaiy;  and  be 
was  secretary  to  the  conunissionen  appointed  by  the  act  of 
1854.  His  position  as  an  authority  on  educational  reform  was 
further  recognized  by  a  seal  on  the  Popular  Education  Com- 
mission of  1858,  In  1868,  when  the  question  of  reform  at  Oxford 
was  .iKaiti  growing  acute,  he  published  a  brilliiiit  pamphlet, 
cnti[le<l  TIst  R/vr);i:>:iz.!lii>ii  of  lh<-  V mvi  rsUy  of  Oxjord.  Besides 
the  abolilion  oi  dTciSrd  !iy  (hi-  ai"(  ui  1871,  many  of  (he 

reforms  there  suggested,  such  as  the  revival  of  the  faculties, 
dw  norganization  of  the  professoriate,  the  abolilion  of  celibacy 
MS  a  condition  of  the  tenure  of  fellowships,  and  the  combination 
of  the  ooUeges  for  lecturing  purposes,  were  incor(x)ratcd  in  the 
act  of  1877,  or  auhaeiiueatly  adopted  by  the  university.  He 
gave  the  oounsd  of  peifectioo  thu  **  paaa  "  rtaminatinns  ou^ 
to  cease;  but  he  reoogalnd  that  this  diuge  "  must  wait  on 
the  reorganization  of  the  educational  institutions  tnunediately 
below  the  university,  at  which  a  passman  ought  to  finish  his 
career."  Hii*  aspiration  that  colonists  and  Americans  should  be 
attracted  to  O.-dord  has  been  realized  by  Mr  Rhodcs's  will. 
On  vvhat  is  perhaps  the  vital  problem  of  modern  education, 
the  <iuc.stii>n  of  ancient  versus  modem  languages,  he  pronounied 
that  the  latter  "are  indisi>ensablc  accomplishments,  but  they 
do  not  form  a  liigh  mental  training  — an  opinion  entitled  to 
peculiar  respect  as  coming  from  a  president  of  the  Modem 
Language  Ass<iciation.  The  same  conspicuous  openness  of  mind 
■pp^'"  in  his  judgment,  delivered  after  he  bad  held  the  rcgius 
pieleMOflhip  of  Modem  History  at  Oxford  from  1858  to  1S66, 
that  **  aadeat  Ustoiy,  besides  the  still  uneqnaDed  egirllence  of 
the  wiftera,  ia  the  best  instrument  for  cultivating  the  historical 
sense."  As  a  historian,  indeed,  he  left  no  abiding  work;  the 
mtiltiplidty  of  his  interests  prevented  him  from  concentrating 
on  any  one  subject.  His  chief  historical  writings  The  I'tiited 
Kinsdom:  a  Political  History  l  ifiool,  and  The  United  Stairs: 
an  Outline  of  Pitlititiii  Hislcry  I  iSoo — though  base<l  on  thorough 
familiarity  with  their  sulijetl.  make  no  ita:m  to  original  research, 
but  are  remarkable  examples  of  terse  and  briUiaiu  narralix  e 

The  outbreak  of  the  .American  C  ivil  War  proved  a  turning- 
point  in  his  life.  Unlike  most  men  of  the  ruling  classes  in 
England,  he  warmly  championed  the  cause  of  the  North,  and 
his  pamphlets,  espedaily  one  entitled  Dees  the  BiUe  sanction 
American  SUmryt  (1863),  played  a  prominent  part  in  convcrtiog 
Ei«Ii8h  opimon.  VUtiag  America  on  a  leetnte  tour  fat  1864, 
be  received  aa  fttthwAstfiR  mkome,  and  was  catettained  at  a 


public  bao4uet  in  New  York.  Ia  18(8  be  threw  up  Us  career 
in  England  and  aettled  ia  the  Valtsd  Stales,  whcic  he  hdd  the 
pnleaaonh^  of  Engliib  and  CoastltMhiBal  Histoty  at  Cecndl 
Univerrity  till  1871.  In  that  year  he  removed  to  Toronto,  where 

he  edited  the  Ciinadian  Afoiilhly,  and  subsequently  founded  the 
Werk  and  the  Bysttiiider.  He  did  not,  however,  cea.se  to  take  an 
active  interest  in  Knghsh  iH)litics.  He  had  been  a  strung  sup- 
|)orler  of  Irish  iJiseslablishment,  but  he  refused  tu  follow  liU<l- 
iluuc  in  accepting  Home  Rule,  lie  exi>rtj,sly  stated  that  "  if 
he  ever  had  a  political  leader,  his  leader  was  John  Bright,  not 
Mr  Cdadstone."  Speaking  in  1886, he  referred  to  his  "  standing 
by  the  side  of  John  Bright  against  the  dismemberment  of  the 
great  .\nglo  Saxon  community  of  the  West,  as  I  now  stand 
against  the  dismemberment  of  the  great  An^o-Saxon  community 
of  the  East."  These  words  fonn  the  key  to  his  views  of  the 
future  of  the  British  Empire.  He  idways  maintained  that 
Canada,  separated  by  great  baiiieia,  running  north  and  south, 
into  four  zones,  each  having  unimpeded  communication  with 
the  adjoining  portions  of  the  United  States,  was  destined  by 
its  natural  rontiguraiion  to  r.ilrr  ir.tu  .1  11  immi  r(  ur.iMn  with 
them,  which  would  result  in  her  bre.ikinj;  .lv,.i\  IrDni  lliu-  ilritisb 
empire,  and  in  the  union  of  the  .\nglo-Sa\i;:i.T  i<!  the  .Vmeriran 
continent  into  one  great  nation.  These  views  are  most  fully 
stated  in  his  Caiutda  and  the  C  ..:>uiJi<!n  Question  (iSgi).  Though 
describing  himself  as  "  anti-imperialistic  to  the  core,"  he  was 
yet  deeply  penetrated  with  a  sense  of  the  greatness  of  the 
British  race.  Of  the  British  empire  in  India  he  said  that  "  it 
is  the  noblest  the  wocU  has  seen. . . .  Never  had  there  been  such 
an  attempt  to  make  conquest  the  servant  of  civilisation.  About 
keeping  India  there  is  no  questioa.  Eagiaad  has  a  seal  duly 
there."  His  fear  was  that  Englaad  would  beeone  a  iMtkn  of 
factory-workers,  thinking  more  of  their  trade-union  than  of 
their  count  ry .  These  forebodings  were  intensiHed  in  his  Common- 
utaJlh  or  Empire  f  (1003) — a  warning  to  the  United  States 
against  the  assumption  of  imperial  rcsfKmsibslities.  Among 
other  ciuses  that  he  jxiwcrfidly  attacked  wcri:  lif]uor  prohibition, 
female  sulTrago  ami  Slate  Socialism.  .\11  Ihc^ic  arc  iliscusscd 
in  his  Essays  on  Questiotts  of  Ifu  Day  (rev  ised  edition,  1804). 
lie  also  published  sympathetic  monographs  on  Cmcper  and 
JiSHC  Atut(n,  and  attempted  verse  in  Bay  Lcava  and  Specimens 
of  Gruk  Tragedy.  In  his  Guascs  at  {he  RUOe  «/  Existence 
(1897),  he  abandons  the  iaith  in  Cfaristianiiy  eipnised  la  his 
hctuic  of  1861  OB  Hirtoifcsl  FsofieN  (when  he  iovscast  the 
spaedyseunioaof  C^hristendomaothe"  bsaisof  freecoovictioo  ")» 
and  writes  m  a  spirit  "not  of  Agnosticism,  If  Agnosticism 
imports  despair  of  spiritual  truth,  but  of  tme  and  hopeful  inquiry, 
the  way  for  which  it  is  necessary  to  dear  by  removing  the  wreck 
of  that  upon  which  we  can  found  our  faith  no  more."  In  his 
later  years  he  expressed  his  views  in  a  weekly  journal,  The 
Farmer's  Sun,  and  published  in  ii>o4  Sly  Memory  of  Gladstone, 
wliile  occasional  letters  to  the  SfHxtiitiv  showed  that  he  had  lost 
neither  his  interest  in  English  politics  and  social  questions  nor 
his  rcmark.^blp  gifts  of  style.  He  died  at  hLs  residence.  The 
Grange.  Toronto,  on  the  7th  of  June  iqio. 

Ciotdwin  Smith  left  in  manuiicripi  a  book  of  reminiiccnces,  which 
was  edited  by  Mr  Arnold  Haul  tain,  his  private  secicUry. 

gMITH,  MBWRT  BOTKItHI  (1815-1877),  Aaieiicaa  theohigiaa, 
was  bora  in  Portland,  Bfaine,  on  the  srst  of  Noraaber  1815. 
He  graduated  at  Bowdoin  College  in  1834;  studied  theology 

at  .\ndovcr,  where  his  health  failed,  at  Bangor,  and,  after  a  year 
i^:;7l  as  librarian  and  tutor  in  tlreek  at  Bowdoin,  in 
turmany  lit  Halle,  where  he  became  j>en>onally  intimate  with 
Tholuck  and  l  lrici.  and  in  Berlin,  under  Neander  and  Heiigsten- 
Ijcrs  He  returnc-d  to  .America  in  1.S40,  was  a  tutor  for  a  fevv 
tnuirjis  I  I H40- 1  .Sj I ')  at  Bowdoin.  an<l  in  i<S.);,  shut  out  trum 
any  better  place  by  distrust  of  his  German  training  and  by  his 
frank  opposition  to  Unitarianism,  he  became  p.-istor  of  the 
Congrcgatioiwl  Church  of  West  Arocshury  (now  Mcrrimac), 
Massachusetts.  In  1847-1850  he  was  professor  of  moral  philo* 
•opby  and  metaphysics  at  Amberst;  and  in  1850-1854  waa 
Wasbbotn  prafesser  of  dnudi  Mttory,  sad  ia  t8$^igy4 
Raosevsk  pmfsww  of  vstcamtic  theology,  at  Daioa  Theological' 
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Hb  hedth  idled  in  1874  and  he  ded  is  New  Yoit 
Chy  on  the  Ttb  of  Fdnuary  1877.  Of  the  old  school  of  the 
"New  Kajlend  Theology,"  Smith  was  one  of  the  foremost 
lesdera  of  the  new  school  Presbyterians.  His  iI'idIokv  is  most 
sitrikingly  rontaincd  in  the  Amlover  culdtisa,  "  KL],i',inii>  of 
Faith  .111(1  Philosophy,"'  which  was  dilivtrcii  Ijcfore  the  I'ortcr 
Rhetorical  Sw-iciy  in  iS(:j,  lii-  .iKvays  made  it  clear  th.'it  the 
ideal  philosophy  was  ("hristoccntric;  hc  said  thai  Reformed 
theology  must  "  '(-'liristoioRize  '  prc<li'Stinatioii  and  decrees, 
regeiieration  and  sancitlicatioti,  the  doctrine  of  the  Church,  and 
the  whole  of  the  Eschatology /' 

Hit  son  Uwnv  Goodwin  Shuh  (b.  iSte)  was  pastor  of  the 
Freehold  (New  Jeney)  Picebytefiu  Church  in  1886-1896,  and 
fmm  1897  to  1903  was  prnfcuor  of  qntaaatic  thcolosy  in  Lane 
Theokgiad  Semlnaiy. 

From  notes  of  his  lecture*,  William  S.  Karr  prepared  two  volumes 
of  Dr  Smith's  thcoloKtc.d  writings.  Introduclion  to  Chrittian  Theology 
(1883)  am!  S::!rm  ,:J  Chrntuin  J'lifiil"f\y  (I8S4).  Dr  Smith  tnnlri- 
tnitcd  art!'  I  -  in  CaUin,  K.ml,  l'.iiirhii>ri'..  Mir.ulL.-.  Krformcd 
Churchea,  Rebelling  and  Hcki-I  to  the  Amrnnin  (  yio^uedui,  and 
contributed  to  MnHintock  and  Strong's  Cydopofdm;  and  was 
editor  of  the  Amtrieam  Theological  Renew  (1659  aqq.),  both  in  its 
original  form  and  after  it  became  the  Amerka»  PnAyknam  mtd 
TheMogical  Kaitw  and,  iMer,  the  Prtsbylerian  Quartefiy  and  PiHiet- 
Ion  Rfviev. 

Sec  E.  L.  (Nfrs  H.  B. )  Snnih,  Henry  Btr.itHyn  Smilh,  His  Life  and 
Works  (New  York.  lOMi).  and  l^cwis  F.  Stearns,  Henry  Boyntott 
Smith  (Boston,  1892),  in  the  .American  Religious  Leaders  series. 

SMITH.  SIB  HENRY  GEORQB  WAKBLTM.  Bart.  (1787- 

t86o),  Biitith  geneial,  ma  of  John  Smith,  nuieon,  of  Whittlesey, 
CamfafidgMhiie.  waa  bom  at  that  pbce  on  the  sSth  of  June  t787> 
Hany  Smitb— lor  throughout  liie  he  adopted  the  moie  famiKar 

form  of  hb  Christian  name — was  educated  privately  and  entered 
the  army  in  1805.  His  first  active  service  was  in  South  America 
in  1S06,  and  he  ^ul  siqucntly  s<-r\id  ihrough  the  Peninsular  War 
from  the  concent ralioii  at  Salamanca  in  Xove.nbcr  180S  to  the 
battle  of  Toulouse  on  the  toth  of  .April  On  the  day  follow- 

ing  the  storming  of  Bad,ijos  (the  6lh  of  .April  iHij)  a  well-born 
Spanish  lady,  whose  entire  property  in  the  city  had  l>ccn  de 
Stroyed,  presented  herself  at  the  British  tines  seeking  protection 
from  the  licence  of  the  soldiery  for  herself  and  her  sister,  a  child 
of  fourteen,  by  whom  she  was  accompanied.  The  latter,  whose 
■aaie  waa  Juaaa,  Maria  de  Loa  Dolores  de  Leon,  had  but 
leoently  emerged  ban  a  convent;  but  notwithstanding  her  years 
ifae  was  married  to  Harry  Smith  a  few  days  later.  Shemniined 
with  him  throughout  the  rest  of  the  war,  acooaipanyhig  the 
baggage  train,  sleeping  in  the  open  on  the  field  of  htttle,  riding 
freely  among  the  troops,  and  sharing  all  the  privations  of  cam- 
paigning. Her  beauty,  courage,  sound  judgment  and  amiable 
ch.iractcr  ini!i-:irif!  hrr  to  the  ofTiccrs,  inr'iniir.^^  the  duke  of 
Wellington,  '.vho  spoke  of  her  famili.irl}.-  as  Ju.i;iila;  .'ind  she 
was  idolized  by  the  soldiers.  .At  the  close'  of  the  war  Harry  Smith 
volunteered  for  service  in  the  United  Stales,  where  he  was  pre- 
sent at  the  battle  of  BIndcnsburg  (the  24th  of  .August  1814),  and 
witnessed  the  burning  of  the  capitol  .it  Washington;  which,  .is  he 
said,  "  horrific<l  us  coming  fresh  from  the  duke's  humane  warfare 
in  the  south  of  France."  Returning  to  EurojK-  he  was  brigade- 
major  at  Waterloo;  and  in  1S28  was  ordered  to  the  Cape  of 
Good  Hope,  where  he  commanded  a  division  in  the  Kaffir  War 
ef  iS34*3li.  Kb  1S15  he  aeooaqilMied  the  feat  of  ridhig  firom 
Town  to  Graham's  Town, »  distance  of  600  m.,  in  less  than 
■ix  days;  and  having  restored  confidence  among  the  whites  by 
Ua  eneilietic  measures,  he  was  appointed  governor  of  the  new 
Province  of  Queen  .Adelaide,  where  he  gained  unbounded  in- 
fluenrL' n'.  i  r  ;  he  native  tribes,  whom  he  vigorously  set  himself 
to  civiiizo  and  benelit.  But  tho'.igh  5up[x)rte<l  by  Sir  Hcnjamin 
D'Urban.  the  high  commissioner,  t he  minisi  ry  in  London  reversed 
his  policy  and  -to  quote  Smith's  own  words  "directed  the 
Province  of  Queen  .Adel.ii<le  to  !ie  restored  to  barbarism."  Smith 
himself  was  removed  from  his  command,  his  departure  being 
deplored  alike  by  the  Kiflba  and  the  Dutch;  and  numbers  of 
the  latter,  largely  in  consequence  of  this  policy  of  Lord  Glenelg. 
began  the  migration  to  the  interior  known  as  "  the  great  trek." 
Harry  Smith  was  now  appointed  deputy-edjutant-fleaend  of 


the  forces  in  India,  where  he  tooik  pert  in  the  Gwilior  canvalgn 
of  1843  (for  which  he  received  a  K.C.B.)  and  the  Sikh  War  of 
1845-46.  He  was  in  command  of  a  division  under  Sir  Hugh 
Gough  at  the  battles  of  Moodkee  and  Ferozcshah,  where  he 

conspicuously  distinguished  himself,  but  was  insufTicicnily  sup- 
jwrted  by  the  commander-in-chief.  .After  the  second  of  these 
actions  Sir  Harrj-  Smith  w.i^  ap[>ointed  to  an  inde(H-n<knt  com- 
mand, an<l  on  the  jSlh  of  January  i,"i46  he  inllicted  a  crushing 
defeat  oti  the  Sikhs  at  .Mi  .wil  on  the  Sullej.  .At  Sobraon  on  the 
loth  of  February  hc  again  commanded  a  division  under  Gough. 
For  the  great  victory  of  Aliwal  he  was  awarded  the  thanks  ef 
parliament:  and  the  speech  of  the  duke  of  Wellington 
perhaps  the  w.armcst  encomium  ever  bestowed  \lf  that 
commander  on  a  meritorious  officer.  Sir  Harry  tnia  at  the  i 
time  created  a  fauonet;  and  aa  a  special  dfatlnction  the  woida 
"of  ABwal"weie  by  the  patent  appended  to  the  title.  Inifl^? 
he  letumed  to  Sooth  Afma  as  governor  of  Cape  Colony  and 
high  commissioner,  to  grapple  with  the  difficult ics  hc  had  fore- 
seen eleven  years  before  (sen;  Cs.fr.  Colony:  History),  lie  took 
command  of  an  ex[K-<lition  to  deal  with  the  disaffected  Boers  in 
the  Orange  River  Soverei>;iily,  and  fought  the  action  of  Boom- 
plaats  ot'i  the  ^oth  of  August  i.^ijS.  In  December  1S50  war 
broke  ont  with  the  KalTirs;  Sir  Harry  Smith  was  insufficiently 
supplied  with  I  rimps  from  England;  and  though  his  rimduct  of 
the  o|K-raliuns  was  warmly  approved  by  the  duke  of  Wellington 
and  other  military  authorities,  Lord  Grey,  in  a  despatch  never 
submitted  to  the  queen,  recalled  him  in  1852  before  the  Kafiks 
had  been  completely  subdued.  He  protested  strongly  against 
the  abandonment  of  the  Onnge  River  Sovereignty  to  the  BocM, 
wUeh  was  carried  out  two  yeais  afler  his  dcpMture,  and  be 
actively  furthered  the  granting  of  KsponsiUe  government  to 
Cape  Colony.  His  Spanim  wife  was  his  constant  companion  in  Ms 
second  as  in  his  earlier  sojourn  in  South  .Africa,  w  here  her  memory 
is  recalled  by  the  town  of  I-adysmith  in  Natal  (rendered  famous 
by  the  Boer  War  of  i?K)(f-ii)oi),  as  is  that  of  her  husband  by 
llarrismilli  in  the  Orange  Free  State;  while  .Aliwal  North, 
founded  in  1840  and  named  after  his  great  Indian  victory, 
further  commemorates  Sir  Harry  Smith.  On  his  return  to 
England  hc  held  a  military  appointment  for  some  years,  and  died 
in  London  on  the  uth  of  October  i860.  Juana,  Lady  Smith, 
survived  till  1873. 

Pee  Autohionraphy  of  Sir  Harry  Smilh,  edited  by  C  C.  Moore 
Smith  ([g<ji);  I<  s.  I<.iit.  Life  r]  Vtuount  Gouih  (igo.'j);  Wilmot 
and  Chase,  .hinaj's  of  tht  (\ifv  CWf^wv  (tS<ii);;  J.  Noble,  Situth 
Africa  (tS77J ;  Tlie.il's //irfcrv  (./  .South  .\frua,  vol.  'iv.  (R.  J.  M.) 

SMITH,  HENRY  JOHN  STEPHEN  (1836-1SS3),  English 
mathematician,  w.ts  born  in  Dublin  on  the  snd  of  November 
1836,  and  «-as  the  fourth  child  of  his  parents.  When  Hemy 
Smith  was  just  two  years  old  his  Ulhct  died,  whereupon  his 
mother  kft  Ireland  for  England.  After  being  privately  educated 
by  his  mother  and  tutors,  he  entered  Rugby  school  hi  1841. 
Whilst  under  the  first  of  these  tutors,  in  nine  months  hc  read 
all  Thucydidcs,  5wphorles  and  Sallusi,  twelve  books  of  Tacitus, 
the  ure.itir  ]y.ir\  ei'  Iliir;:,e,  Ju\-cnal,  I'ersitis,  and  several  plays 
of  .\eM.h>lus  ami  ii-uripides.  He  also  stuiiied  the  tlrst  sin  books 
of  Kuciiil  and  sotiie  .d);ebra,  be>i<les  reailiii>;  a  considerable 
quantity  of  Hebrew  and  learning  the  (Wts  of  Horace  by  heart. 
On  the  death  of  his  elder  brother  in  September  it*4i  Henry 
Smith  left  Rugby,  and  at  the  end  of  1.S44  gained  a  scholarship 
at  Balliol  College,  Oxford.  He  won  the  Ireland  scholarship  in 
1848  and  oblaine<l  a  first  class  in  both  the  cla.s.sical  and  the 
mathematical  schools  in  i84g.  He  gained  the  senior  mathe- 
matical scholarship  m  1851.  He  waa  elected  fellow  of  Balliol  in 
iSsoandSaviUaaprofienaref  geametiyin  1861,  and  in  1874  was 
appointed  keeper  of  the  ualvanlty  mneeuni.  He  wu  elected 
F.R.S.  in  tS6t,  and  was  an  LL.D.  of  Cambridge  and  Dvfalu. 
He  served  on  various  royal  commissions,  and  from  1877  was  the 
chairman  of  the  managing  body  of  the  meteorological  office.  He 
died  .It  f  )\ford  on  the  gth  of  February  1SS.5. 

.After  taking  his  degree  hc  wavered  between  clasticii  and  mathe- 
matics, but  mally  cnoae  the  latter.  After  publishing  a  few  short 
papers  rdattnc  to  tlieory  of  numbers  and  to  jnomotry,  be  devoted 
himself  to  a  thoron^  cnminadon  of  the  wntiflgs  of  K.  P.  Gaiiasb 
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p.  G.  Lejeune-Dirichlet,  E,  E.  Kummer,  &c.,  on  the  the<ir>  of 
munbm  The  Rnin  rcMilts  of  these  reaeaiches.  which  ocevpU-(l  hitu 
from  1854  to  1864,  are  contained  in  his  Report  M  Ikr  Theory  0/ 
ffumUrs,  which  apin-aned  in  the  British  AsMciation  volumes  from 
1859  to  1865.  This  report  contains  not  only  a  complete  account  rif 
all  that  had  been  tUmv  on  this  vast  and  intricate  subject  but  also 
original  contributimi-.  "f  liis  own.  Sonic  of  ihe  most  impftrtant 
results  of  his  discoverit-s  vn-re  communicated  to  the  Koyal  Society 
in  two  memoirs  upon  "  Systems  of  Linear  IndeteraunatB  EmMktns 
Mid  Congruences  and  upon  the  "  Orden  and  Genen  of  Ternary 
Quadiatic  Forms"  (PM.  Tratu.,  i86t  and  1867).  He  did  not. 
fiowever,  confine  himself  to  the  consideration  of  formo  involving 
only  thrw  indctcrminalcs,  but  surccodcd  in  establishing  the  prin- 
ciples nil  wliii  1j  tin-  <  \ii'iiMi>ii  lo  I  he  ;^i  :u  r.il  l  a.n'  of  n  indeterminates 
depends,  and  obtained  the  general  formulae,  thus  eflecting  what  is 
probably  the  greatest  advance  mmde  in  the  subject  since  the  publica- 
tion oi  Gaus»'»  DitquisiHoats  aritkmeticae.  A  brief  abstract  of 
Smith's  methods  and  results  appeared  in  the  Proc.  Roy.  See.  for  i86a 
and  1868.  In  the  second  or  these  notices  be_  gives  the  general 
formulae  without  demonstrations.  As  cornllarica  to  the  general 
formulae  he  adds  tlu-  f<irnuilae  reLiting  to  the  repreM-iitation  ol  a 
number  as  a  sum  of  ftve  squares  and  also  of  seven  squuR-s.  This 
class  of  representation  ceases  when  the  number  of  squares  exceeds 
eight.  The  cases  of  two,  four  and  six  sqisarex  had  been  given  by 
ICG,  J.  Jacobi  ami  that  nf  xhn-,-  w,,iTt-'i  l>v  F',  G.  Eiaenstein,  who 
kad  alto  civtR  wi^out  ili'nin:',str.ii:i,n  Nuiir  uf  the  results  for  five 

3uafvs.  Fourteen  viMr^I.iti':  ihr  Ai  .ulciiiit  I  ranpaise,  in  ignorance 
Smith's  work.  l  the  rluni' iTistr.itii  .ri  .ind  cunipletion  of  Kix-iistein's 
theorems  for  fne  sijuares  as  the  subject  of  their  "  Grand  Prix  des 
Sciences  Math^matiquca."  Smith,  at  the  request  of  a  member  •>{ 
the  coram i».sii>n  by  which  the  prize  was  propoeeiJ,  undertook  in  1882 
to  write  out  the  demonstration  of  his  general  theorems  wi  f.ir  iis  w.is 
required  to  prove  the  ri-«iills  for  the  special  case  «i  f:\c  ^Jjiiarc^  A 
month  after  his  death,  in  March  iHH.t,  the  i>ri«-  nf  .V"*'  ffai  i  s  was 
awarded  to  him.  The  fart  that  a  question  of  whii  h  Sniith  h.id 
given  the  solution  in  1867.  as  a  corollary  from  ccncral  formulae 
govorr-.iiii;  rtu'  whole  class  of  investijjations  to  which  it  belonged, 
should  have  been  iiet  by  the  Academic  as  the  subject  of  their  great 
priae  skvows  how  far  in  advance  of  his  contemporaries  his  early 
researches  had  carried  him.  Many  of  the  propMitiotw  contained  in 
his  dissertation  are  ni-iif-r.il ;  but  the  demonstrations  are  not  supplied 
for  the  ca.se  of  «jvcn  «|Uiiri  s.  He  was  also  the  authiir  of  important 
rapers  in  whii  h  hi  i  \ttnde<l  to  comi>lex  iiuudrutic  forms  many  of 
Gauss's  invcsti^Mtioii';  relating  to  real  quanratic  forms.  After  1864 
he  devoted  himself  chiellv  to  elliptic-  luiK'li<m.\  and  numerous  papers 
M  tbilMibjeci  were  pulilished  by  him  in  the  Pro(.  Land.  Maik.  Sx. 
and  elsewhrre.  At  the  time  ol^  his  death  he  was  engaged  upon  a 
memoir  on  the  Tkfla  iiml  Omrg^n  Fitm  liotts.  whii  h  he  left  nearly 
complete.  In  |8()8  he  »a«  aw.irdi'd  i!ie  Striticr  pti/c  of  the  Ikriin 
Academy  for  .1  1^1-01111 1  riral  nionifur  Sur  qiulques  proH'rmes  fubiques 
el  btquadralivur',.  lie  wmte  the  introduction  to  the  collected 
edition  of  Cli'Hord's  Mathematual  Papers  (1882).  The  three  subjects 
to  which  Smith's  writings  relate  arc  theocy  of  numU-rs  elliptic 
functions  and  modern  geometry;  but  in  all  that  he  wrote  an 
"  arithmetical  "  mode  of  thought  is  .ipparenf,  his  methods  and 
processes  l>eing  arithmetical  as  distinguinlied  from  alyibr.iir-  lie- 
had  the  mfxt  intense  admiration  of  Gauss.  He  waa  president  of  the 
mathematical  and  physiial  .seetion  of  the  Ilrilish  .Association  at 
Bradford  in  1873  and  of  the  London  Mathematiial  S<iciety  in  1874- 
1876.  His  CoUuted  Paptrs  were  editcti  by  j.  W.  L.  Glaisher  and 
pumishcd  in  18^4. 

An  article  in  the  Spettator  of  the  17th  of  Fel>r«ai>-  iH«.v  by  Lord 
Justice  Bowen,  gives  perhaps  the  l>est  idea  of  Smith's  extraordinan.' 
pcnonal  qualities  and  influence.  See  aUo  J.  W.  L.  Glaiahcr's  memoir 
btlw lAmMy ilMcM ti Ikt Ray.  AM.  Soc.  (vol. xUv..  1W4). 

SMITH.  HlQntTPRBSBRVID(iB47-  ),  American  Biblical 
scholar,  was  born  in  Troy.  Ohio,  on  the  23rd  of  October  1847. 
He  graduated  at  Amherst  College  in  1S60  and  studied  thcologj- 
in  Lane  Theological  Seminao'  in  i8*<j-iS;j,  in  BerUn  in  iH;;-- 
1874  and  in  Leipzig  in  i,S76-i.S77.  lie  was  instructor  in  thurrh 
history  in  1S74-1875,  and  in  Hebrew-  in  1875-1876.  aiul  wa.s 
assistant -preiiessor  in  i877-i87()  and  profesMtr  in  iStij-iSo?  of 
Hebrew  and  Okl  Testament  exegesis  in  Lane  Theological  Semin- 
trf.  la  189a  he  was  tried  for  heresy  by  the  Pre^ytery  of 
Ciiidoiuiti,  was  found  guilty  of  te.-iching  (in  a  pamphlet  entitled 
BMkal  Scholarship  and  Inspiration,  i8i)i]  that  there  were 
"erron  of  liiatack  kcu"  suppreaaioos  of  "historic  truths,"  &c., 
ia  the  bodto  of  Ciifaaid«»  aiid  that  the  **  iospintion  of  the  Holy 
Scriptures  is  consistent  irith  the  unprafitahleness  of  portions  of 
the  sacred  writinjp," — in  otiier  iiwdB.  that  inspiration  docs  not 
imply  inerrancy, — and  he  was  inspi'ndcd  from  the  ministry. 
Dr  Smith  retired  from  the  denomination,  and  in  1803,  upon 
tie;  r;nnin);  a  professor  .1;  .\ndovcr  Theological  Seminary,  entered 
the  minislr>'  of  ihc  Congregational  Church.  From  1S97  to  1906 


he  was  a  professor  in  Amherst  College,  and  in  1907  became  a 
professor  in  the  Meadville  (Pennsylvania)  Theological  School. 

He  puhli-ih<il  Tkf  HiUf  and  Islam  (i8<)7).  Cnmmmltiry  rm  Ihe 
Book)  <i/ .Siimu/1  i  1  NtW-  ill  the  "  Inlernatioiud  Critical  Commcntars'  ") 
anil  Old  Icili-.meo!  Htslorf  (1903,  in  the  "  International  Theoki{[icaI 
Library").  In  InspintiM  ami  Inerrancy  (Cincinnati,  1893),  he 
reprinted  the  i>.i|)eTS  on  which  the  heresy  charge  was  made,  and 
outlined  the  cai*. 

SMITH,  JAMES  (1775-18.^9).  and  HORACE  (1779-1849), 
authors  of  (he  K'icdcd  AilJrtisi-s,  sons  of  a  London  solicitor, 
were  Iwirn,  the  feirmcr  on  loth  February  1775  and  the  latter  on 
31SI  December  1770,  both  in  London.  The  oceasion  of  their 
happy  jVu  d'csprit  was  the  rebuilding  of  Dmry  Lane  theatre  in 
181  J,  after  a  fire  in  which  it  had  been  burnt  down.  The  managers 
had  offered  a  prize  of  £50  for  an  address  to  be  recited  at  the  re- 
opening in  October.  Six  weeks  before  that  date  the  happy 
tbodght  occurred  to  the  tuotlien  Smith  of  feignim  tliat  tlie  moat 
popiiltr  poets  of  the  time  had  been  am«ic  the  cenvotitofs  and 
iasiUnf  a  vohtno  of  unsuccessful  uddnsMS  is  pu«4y  4f  their 
various  stylet  Tliey  divided  the  task  between  that,  Jnncs 
taking  Wordswoitli,  Soutliey,  Coleridge  and  Crabbe,  while 
Byron,  Moore,  Scott  and  Bowles  were  assigned  to  Horace.' 
Seven  ciliiiiins  were  called  for  within  three  months.  The 
kijfitrd  AAilrcssi-i  are  the  most  widely  popular  parodies  ever 
published  in  EnRlanci.  ami  take  classical  rank  in  litcralurc. 
The  brollierb  fairly  ilivi<led  the  honours:  the  elder  brother's 
Wordswuitli  is  evenly  Ijalaneed  by  the  youiiger's  Stoll,  and  both 
had  a  hand  in  Hyron.  A  striking  feature  is  the  absence  of  malice; 
noneof  Ihc  poets  caricatured  took  offence,  while  the  imitation  is 
so  clever  that  lioth  Byron  and  Scott  arc  recorded  to  have  said  that 
they  could  hardly  believe  they  had  not  written  the  addresses 
aacriliedtoLliem.  Tfae  only  other  undertaking  of  tlie  two  brathen 
wu  fferuM  <*  iMdM  lames  Sndth  made  another  hit 

in  writing  ConfOry  Cotuiiu,  A  Trip  Ic  Paris,  A  Trip  Is  America, 
and  other  lively  skits  for  Chtries  Mathews  who  said  he  was 
"  the  only  man  who  can  write  ckver  noascnae."  His  social 
reputation  ,i.s  a  wit  stood  high.  He  was  reputed  one  of  the  best 
of  talkers  in  an  a^e  w  lien  '.he  art  was  studied,  and  ii  was  remarked 
that  he  held  his  own  wit  hout  falling  into  the  preat  error  oi  wits — 
sarcasm.  Hul  in  liis  old  ajje  the  irreverent  I-r  :frr'i  put  him  in 
its  gallery  of  liviiig  portraits  as  a  gouty  and  elderly  but  pains- 
taking joker.  He  died  in  lA>ndon  on  the  J4th  of  Deceml>cr  i8^<). 
.•\ftcr  making  a  fortune  ,is  a  stockbroker.  Horace  Smith  followed 
in  the  wake  of  .Scott  and  wrote  alwut  a  score  of  hi.storical  novds 
—BranMetye  House  (1826),  Tor  Hill  (1826),  ReMben  Apdey 
(1827).  ZiUak  (1828).  The  New  Forest  (1819),  Wdtir  Mylon 
(iS^o),  fee.  10s  duetdies  of  eccentric  drancttr  are  briliiant 
and  amusing;  hot  he  was  more  of  an  essayist  tlian  a  story-teller. 
Three  volumes  of  Gaieties  and  Gravities,  published  by  bim  in 
1826,  contain  many  witty  essays  both  in  prose  and  in  verse, 
but  the  only  single  piece  that  h,^  t  it  i  n  ::  :>rrmancnt  place  is  the 
"  .Address  to  the  Mummy  in  Hi  l.'oni  s  Lxhihition."  In  private 
life  Horace  Smith  was  not  less  p<ipular  th.m  his  brother,  though 
less  ambitious  as  a  talker.  It  was  oi  bim  thai  Sheney  suid: 
"  Is  it  not  odd  that  the  only  ti  1\  /eneroas  persor\  1  eMr  kticw 
who  had  money  enough  to  be  generous  with  should  be  a  stock- 
broker? He  writes  poetry  and  pastoral  dram.-w  and  yci  knows 
how  to  mjikc  money,  and  does  make  it,  and  is  still  generous." 
Horace  Smith  died  at  Tunbridge  Wells  on  12th  July  1849. 

SMITH,  JOHV  (i579-i63r),  usually  distinguished  sa  Captain 
John  Sodth,  sometime  proideiit  of  the  Bn^iih  ooifamy  fai 
Vligbda,  wnthedder  son  oi  Oeoqa  ftnith,  a  wdD-to^  tenant- 
Airmcr  on  the  estate  of  Lord  WiDou^by  d'Brcsby  at  Wflloughby , 
near  Alford  in  Lincolnshire.  The  life  of  this  Virginian  hero  falls 
conveniently  into  five  periods.  The  first  of  these,  up  to  1506, 
that  of  his  early  youth,  is  thus  described  by  himself  in  his 
Travels:  "He  was  born  (1579)  in  WiUoughby  in  Lincolnshire, 
and  was  a  sdialar  in  the  two  free  schools  of  Alford  and  Louth. 

'  The  particulars  of  the  authorship  are  given  in  the  18th  edition 
fi820).  and  in  the  memoir  of  his  brother  by  Horace  prefixed  to  a 
collection  of  fusitivc  pieces  (1840).  James  contributed  the  fim 
M  1117.1  10  the  imitation  of  Byion,  bat  athafwias  they  wofhed  lad^ 
pcndcntly. 
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His  parenu,  dying  (April  1596)  when  he  was  thirteen  (or  rather 
sixteen)  >'cars  of  age,  left  him  a  competent  means,  which  he,  not 
being  capable  to  manage,  little  regarded.  His  mind  being  even 
then  set  upon  brave  adventurO)  fit  tdd  his  satchel,  books  and 
aU  be  had,  intandiag  Mcnt^  to  ftt  to  Mft,  but  Uiat  bit  father's 
death  stayed  bin.  But  now  the  foanUam  of  Ua  Mtato  mon 
regarding  it  than  him,  be  had  liberty  enough,  though  no  meaiu,  to 
get  beyond  t  he  sea.  About  t  he  age  of  fifteen  years,  he  was  bound 
an  apprL'iil :>;<■  to  M.i  .Ut  ThdmA:,  Sor.'hiU  of  (KiiiK'sl  Lynti,  the 
greatest  itictchant  of  all  ihosc  parisi  but,  because  he  would  uoL 

prc^ci.tly  send  Urn  to  aca,  he  never  aaw  hie  aaaater  in  eight 

years  after." 

The  second  period,  1506-1604,  is  that  of  his  adventures  in 
Eiuope,  Asia  and  Africa.  He  first  went  to  Orleans  in  attendance 
on  the  second  son  of  Lord  Willoughby.  Thence  be  returned  to 
Fuia,  and  ao  by  Rouen  to  Havre^  where,  hia  money  being  iptnt, 
he  begu  to  lean  the  liie  of  a  aoldier  under  Heujr  IV.  of  Fnuaeo. 
Ontlwcomdiusion  (tsog)  of  peace  with  the  League,  be  went  with 
Captain  Joseph  Duxbury  to  Holland  and  served  there  aome  time, 
probably  with  the  English  troops  iti  Djitl',  [ia\.  By  this  time 
he  had  Kairu  l  a  wide  cxi>cricncc  in  the  an  ul  war.  not  nvi-rtly 
»s  an  infanir\  i)it  (  rr,  hut  also  in  those  more  lechnical  studies 
which  arc  now  followed  by  the  Royal  Engineers.  .\l  length  he 
viled  from  Enkhuisen  to  Scotland,  and  on  the  voyage  had  a 
aamw  escape  from  shipwreck  upon  Holy  Island  near  Berwick. 
After  eomic  stay  in  Scotland  be  returned  home  to  Willoughby, 
"where,  witUn  a  abort  time  lieing  ghitted  with  too  much 
company,  wherein  he  took  aaul  daH^,  he  wtind  Mnaeif  into 
klittle  woody  paatiue,  a  good  way  from  any  town,  envfoomed  with 
aany  hundred  acres  of  other  woods.  Here  by  a  fair  brook  he 
built  a  pavilion  of  bouphr;,  where  only  in  his  clothes  he  lay. 
His  study  was  MachiaVLili  s  Art  of  W  ar  and  Mariii?  .\urilius, 
his  exercise  a  nood  horse  witli  his  lance  and  ring;  his  fwd  w.is 
thought  to  be  more  of  venison  than  anything  else:  what  [elsel 
he  wanted  his  man  biought  him.  The  country  wondering  at  such 
a  hermit,  his  friends  persuaded  one  Signior  Theadora  Polaloga, 
rider  to  Henry,  earl  of  Lincoln,  an  excellent  horseman  and  a 
tmkiie  Italian  gentleman,  to  inainuate  [himself]  into  iiis  woodish 
aeqna&teaOBi,  iHkanelaigMgea  and  good  disomrae  and  exercise 
of  lidtag  diew  Snhh  to  suy  with  him  at  Tattcaall. . . .  Tliuo— 
when  France  and  the  Netho-lands  had  taught  liim  to  fide  a  hone 
and  use  his  arms,  with  such  rudiments  of  war  as  his  tender  years, 
in  those  martial  schools,  could  attain  unto,  he  was  desirous  to 
sec  more  of  the  world,  and  ;  ry  hi^  fortune  against  the  Turks,  both 
lamenting  and  repenting  to  have  seen  so  many  Christians  slaughter 
ooc  another."' 

Next  came  his  wanderings  through  France  from  Picardy 
to  Marseilles.  There  he  took  afaip  lor  Italy  in  a  vessel  full  of 
idgrims  going  to  Rome.  These,  cursing  him  for  a  heretic, 
and  swearing  they  would  have  no  fair  weather  so  long  as  be  waa 
«•  board,  tluew  him,  like  anotlier  Jonah,  into  the  oea.  He  was 
able  to  get  to  a  Kttle  unhihabitcd  island,  from  which  he  waa 
taken  off  the  next  morning  by  a  Breton  ship  of  200  tons  going 
to  Alexandria,  the  captain  of  which,  named  La  Roche,  treated 
him  as  a  friend.  In  this  ship  he  visited  Egypt  an<l  the  Levant. 
On  its  way  liark  the  Rreton  ship  fought  a  Venetian  arKo;>y  of 
400  tons  :m'i  ciji; un-il  il.  RcarhinK  Anlibes  ;\'ar)  later  on. 
Captain  La  Roche  put  Smith  a.shore  with  500  sctjuins,  who  then 
peoceeded  to  see  Italy  as  he  had  already  seen  France.  Passing 
throng  Tnscaoy  he  came  to  Rome,  where  he  saw  Pope  Clement 
VIII.  at  mass,  and  called  on  Father  R.  Parsons.  Wandering 
on  to  Naples  snd  back  to  Rome,  thence  through  TuKsny  and 
Venice,  lie  came  to  Giatz  in  Styiia.  There  he  received  informa- 
tion abiaut  the  Turks  who  were  then  swarming  throu^  Hungary, 
and,  passing  on  to  Vienna,  entered  the  emperor's  service. 

In  this  Turkish  war  the  years  1601  and  1602  s<x>n  passed  away, 
many  desperate  adventures  does  he  narrate  (unconfirmed  by 
contemporary  records,  and  doubted  liy  some  mo<lern  critics), 
and  one  in  particular  coverctl  him  with  honour.  -\t  Regal,  in 
the  presence  of  two  armies,  as  the  champion  of  the  Christians,  he 
killed  three  TurkishchampionsinsuccessioB.  On iStb November 
160a,  at  the  battle  of  Kotheuthuifai,  •  pMs  in  Traaqrlwuda* 


where  the  Christians  fought  desperately  against  an  overpowering 
force  of  Crim  Tatars,  Smith  was  left  wounded  on  the  field  of 
battle.  His  rich  dress  saved  him,  for  it  showed  that  be  would 
be  worth  a  ransom.  As  soon  as  his  wounds  were  cured  he  was 
sold  for  a  slave  and  then  marched  to  Constantinople,  where  be 
was  presented  to  fTianrtMB  Tragablgsaoda,  trim  feO  in  love  with 
him.  Fearing  lest  her  mother  should  sell  him,  she  sent  him  to 
her  brother  Timor,  pasha  of  Nalbrits.  on  the  Don,  in  Tataiy. 
"  Td  her  un'^ind  hrnllii-r  'hU  kinii  v.TOte  so  much  for  his 

g(K)d  usage  (hat  he  hall  suspected  as  much  as  she  intended;  for 
she  told  him,  he  sho\ild  there  but  sojourn  to  learn  the  language, 
and  what  it  was  to  be  a  Turk,  till  time  made  her  master  of  herself. 
But  the  Timor,  her  brother,  diverted  all  this  to  the  worst  of 
cruelty.  For.  within  an  hour  after  his  arrival,  he  caused  his 
'  drubman  '  to  strip  him  naked,  and  shave  his  head  and  beard 
so  bare  as  his  hand.  A  gnat  ring  of  iraa,  with  a  kwg  stalk 
homed  like  a  sicktei  was  riveted  about  his  nsck,  and  a  coot 
(put  on  him)  made  of  ulgry's  hair,  guarded  about  with  a  piece 
of  an  undressed  skin.  There  were  many  more  Christian  slaves, 
and  nearly  a  hunf'.rcd  furr.ir/o.s  of  Turks  an<l  Moors  ;in<t  he  being 
the  last  was  the  sl.ivc  of  slaves  to  them  all."  While  at  Nalbrits 
the  English  captain  kept  his  eyes  open,  and  his  account  of  the 
Crim  Tatars  is  careful  an<l  accurate.  "  So  long  he  lived  in  this 
miserable  estate,  as  he  became  a  thresher  at  a  grange  in  a  great 
field,  more  than  a  league  from  the  Timor's  house.  The  pasha, 
as  he  oft  used  to  visit  his  granges,  visited  htm,  and  took  occasion 
so  to  beat,  spure  and  rcvUe  him,  that  forgetting  ail  leaaon  Smttb 
beat  out  the  Timor's  bndns  with  his  thnshing  bat,  fsr  thqr  have 
no  flails,  and.  seeing  his  esUte  could  be  no  worse  than  it  waa, 
clothed  himself  in  the  Timor's  clothes,  hid  his  body  under  the 
straw,  tillnl  his  knapsack  with  com.  shut  the  doors,  mounted 
his  horse  and  ran  into  the  dc:>cn  at  all  adventure."  I'or  eighteen 
or  nineteen  da>  s  he  rode  for  very  life  until  he  reached  a  Muscovite 
outpost  on  the  river  Don;  here  his  irons  were  taken  off  him, 
and  the  Lady  Callamata  largely  supplied  all  his  wants.  Thence 
he  passed,  attracting  all  the  sympathy  of  an  escaped  Christian 
slave,  through  Muscovy,  Hungary  and  Austria  until  he  reached 
Leipsig  in  Pocemher  1603.  There  he  met  his  old  sssster,  Flimfift 
Sigismnnd,  who,  m  memory  ti  Vk  gsBamt  fii^  at  Regal,  gno 
him  a  grant  <A  arms  and  500  ducats  of  geld.  Thence  he  wandered 
on,  sightseeing,  through  Germany,  France  and  Spain,  nnt3  he 
came  to  SaiTi.  trum  which  seapoct  he  Bade  ao  cicmiontothB 

city  of  Morocco  ami  back. 

While  at  SatTi  he  was  blown  out  to  sea  on  board  Captain 
Mcrham's  ship,  and  had  to  go  as  far  as  the  Canaries,  There 
Mcrham  fought  two  Spanish  ships  ai  once  and  I'cai  ihem  off. 
Smith  came  home  to  England  with  him,  having  a  thousand 
ducats  in  his  purse. 

The  third  period,  1605-1609,  is  that  of  Captain  Smith's 
experiences  in  ^^rghiia.  Tbrawhig  Uoiadf  Into  the  coloniaing 
projects  which  woM  then  coming  to  the  front,  be  lint  intended 
to  have  gone  out  to  the  colony  on  the  Oyapok  in  South  Americn; 
but,  Captain  Leigh  dying,  and  the  reinforcement  miscarrying, 
"  the  rest  esca[icd  as  they  could."  HenOO  Smith  did  not 
leave  England  oti  this  account.  But  he  went  heartily  into  the 
\  irfiinian  project  with  Captain  Bartholomew  Gosndd  and  others. 
He  stales  thai  what  he  got  in  his  travels  he  spent  in  coloiu/.ing. 
"  When  I  went  first  to  tlieae  desperate  designs,  it  cost  me  many 
a  forgotten  pound  to  Uie  men  to  go,  and  procrastination  caused 
more  to  run  away  thaa  went.  I  liave  spared  neither  pains  nor 
money  accocdfaig  to  my  ability.  Sat  to  procure  His  If ejeatyls 
letters  patents,  and  a  company  heie,  to  be  the  means  to  laiie  a 
company  to  go  with  me  to  Viri^nla,  which  begiiming  here  and 
there  cost  me  nearly  five  years'  (1604-16001  work. and  more  than 
live  hundred  pounds  of  my  own  estate,  besides  all  the  dangers, 
miseries  and  incumbrances  I  endured  gratis."  Two  colonizing 
associations  were  formed — the  London  Company  for  South 
Virginia  and  the  Western  Company  for  Xorih  \  irgit;ia.  Smith 
was  one  of  the  patentees  of  the  \  irginia  charier  of  i6oq. 
The  colony  which  Sir  W.  Raleigh  had  established  at  Roanoke 
island  off  the  American  coast  had  perished,  mainly  for  want  of 
ngtpHes  fnHn  Eogland,  80  that  seaOy  nothing  at  all  was  known  of 
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the  V'ir^nian  coast-linc  when  the  first  expedition  left  London 
on  igth  DrccmlxT  i()o6:  and  therefore  the  attempt  was  bound 
to  fail  unless  a  coiivetiicnt  harbour  should  be  found.  The 
expedition  (dii'ii'iUii  of  three  ships  (lla-  "  Susan  t'onstant," 
icx>  toiLs,  Captain  C.  Newport;  the  "God  Sijccd,"  40  tons, 
Captain  IJ.  (losnold;  and  a  pinnace  of  20  tons,  Captain  J. 
Ratchfle),  with  about  140  colonists  and  40  sailon.  They  made 
first  for  the  West  Indies,  reaching  Dominica  on  24th  Uarch  1607. 
At  Nevis,  their  next  stopping-place,  a  gallows  was  erected  to 
hang  Csptain  Smith  on  the  fatee  charge  of  conspini^;  but  he 
cecaped,  and,  though  afteimds  the  lives  of  all'  the  nea  who 
plotted  egaiiiit  hfaa  wen  at  fak  mercy,  he  spa.ni  them.  Saijiag 
nocthwanb  bom  the  West  Indiea,  not  knowing  where  they  weie, 
the  expedition  was  most  fortunatdy,  in  a  gale,  blown  into  the 
mouth  of  Chi'Sii] ir.ikf  Bay,  liistovi'rinK  lanii  on  ;(ilh  April  1^07. 
Anchoring,  Iricy  Ii^und  ihc  Jaii-.us  river,  unA,  haviiij;  (.\[>l<>rc-d 
it,  fixed  upon  a  site  for  thiir  c.i;;i;al  in  iht-  ili-,irici  of  the  chief 
or  wcroanrc  of  Paspahch,  its  i  liiti  rttommendalion  beitiK  that 
there  were  6  fathoms  of  water  so  near  to  the  shore  that  the  shi|)S 
could  be  tied  to  the  trees.  Orders  had  been  sent  out  for  the 
govenunent  of  the  colony  in  a  box,  which  was  opened  on  26th 
April  1607.  Captains  B.  Goonold,  £.  M.  Wingficld,  C.  Xcwport, 
J.  Smith,  J.  Katclifle,  J.  Uoitia  and  G.  Kendall  were  named 
to  be  the  council  to  elect  an  aamal  pnaident.  who,  with  the 
ooundl,  ihovld  ■ovoii.  Wingfidd  waa,  «a  xju  Hqr,  elected 
the  first  president;  and  the  next  day  they  landed  at  James 
Town  and  oommeooed  the  aettiement. 

All  this  while  Smith  was  under  restraint,  for  thirteen  weeks 
in  all.  His  enemies  would  have  sent  him  home,  out  of  a  sham 
commiseration  for  him;  but  he  ehallenKed  their  charges,  and 
so  establi:,hed  his  innocency  that  W'iuKtield  was  adjudged  to 
give  him  £..'00  as  damages.  After  this,  OD  aoth  June  (607, 
Smith  was  admitted  to  the  council. 

As  in  going  to  America  in  those  days  the  f;reat  difhculty  was 
want  of  water,  ao  in  those  colonizing  efforts  the  paramount 
danger  was  from  want  of  food.  "  Theie  woe  aever  Englishmen 
left  hi  a  foreign  country  in  such  miseiy  aa  we  were  in  this  new 
discovered  Vbgbia.  We  watched  every  three  ni^ta  [every 
thinl  night],  lytag  on  the  liaxe  eoM  ground,  what  weather  aoover 
came,  and  waided  all  the  next  day,  wUdt  brought  our  men  to  be 
most  feeble  wretches.  Our  food  was  but  a  small  can  of  barley 
sodden  in  water  to  five  men  a  day.  Our  drink,  cold  water  taken 

out  of  the  river. 


.it  a  flood,  very  salt,  at  .a  low  tide, 
full  o!  slime  ami  tilth,  whieli  was  the  destruction  of  many  of 
our  men."  So  great  was  the  mortality  that  out  of  105  colonists 
living  on  the  and  June  1607  67  died  by  the  following  8th 
Januarj'.  The  eountrj'  they  had  settled  in  was  sparsely  popu- 
lated by  many  small  tribes  of  Indians,  who  owned  .is  their 
paramount  chief.  Powhatan,  wbo  then  lived  at  Werowocomoco, 
a  village  on  the  Pamunkey  river,  about  12  m.  by  land  from 
James  Town.  Various  boat  expeditions  left  James  Town,  to 
buy  food  in  ^^^'^  for  copper.  Ihey  genenlly  liad  to  fight 
the  Indiaaa  iiat,  ta  eocfce  them  to  tnde,  but  afterwarda  paid 
a  fair  price  ipr  what  they  bought. 

On  loth  Deoamher  1607  Captain  Sndth,  of  whom  ft  it  said 
"  the  ^pttltftT^  never  more  greedily  desired  gold  than  he  victail," 
with  nine  men  in  the  barge,  left  James  Town  to  get  more  com, 
and  also  to  explore  the  upfx-r  uuters  of  the  C  lti<  kahominy.  They 
got  the  barge  up  as  far  as  .XiMxanl.  Seven  men  were  left  in  it, 
with  orders  to  keep  in  midstream.  They  disobeyed,  wcntintothc 
village,  and  one  of  them,  George  Cissen.  was  caught;  the  other 
six,  barely  cs<'.apinK  to  the  barge,  brought  it  back  tc  James  Town. 
It  so  happened  that  Opccanchanough  (the  brother  of  Powhatan, 
whom  he  succeeded  in  161 8.  and  who  carried  out  the  great  mass- 
acre of  the  F.nslish  on  Good  Friday  1621)  was  in  that  neighbour- 
hood With  two  or  three  hundred  Indians  on  a  hunting  expedition. 
He  aacertaioed  from  Caaaen  where  Smith  waa,  who,  ignonmt  of  all 
tUa,  had,  whh  |ohn  RdUnaon  and  Thonaa  Enuty,  gone  in  a 
caaoe  id  m.  faitter  up  the  liver.  The  Indians  hilted  Kiohhuon 
and  Gmiy  while  they  were  sleeping  by  the  camp  fire,  and  went 
after  Smith,  who  was  away  pettinc  food.  They  surprised  him, 
and,  though  be  bravely  defended  himself,  he  had  at  last  to 


Mirrcnder.  He  then  set  his  wits  to  confound  them  with  luB 
superior  knowhxlgc,  and  succeeded.  Opeeanchanough  led  him 
about  the  countrj'  foi  a  wonder,  and  finally,  about  sth  January 
i(k>S,  brou);ht  him  to  Powhatan  at  Werowocomoco.  "Having 
feasted  him  after  their  best  barbarous  manner  they  could,  a  long 
consultation  was  held;  but  the  conclusion  waa  tWO  great  stones 
were  brought  before  Powhatan;  then  aa  many  aa  could  laid 
hands  on  Smith,  dragged  him  to  them,  and  thereon  laid  hb  bead. 
And,  being  ready  with  their  clubs  to  beat  out  faia  hnina,  Voct^ 
hontaab  the  Ung^  dearest  daughter,  wlien  no  entreaty  oouU 
prevail,  got  Us  head  in  her  arms  and  laid  her  own  npon  his  to  save 
him  from  deatlL  Whereat  the  emperor  was  contented  Smith 
should  live,  to  make  him  hatchets,  and  her  bells,  hc:ii'=.  vmd 
copiK'r;  for  they  thought  him  as  well  of  all  occupations  [handi- 
crafts] as  themselves." 

1  he  truth  of  this  story  was  never  doubted  till  1.S50.  when  Dr 
CharUvs  Deane  of  Cambridge,  Ma.ss,,  edited  Wiiigiield's  Da- 
(tmrsr:  in  reprinting  Smith's  True  Relation  of  l6og,  Deane 
pointed  out  that  it  contains  no  reference  to  this  hairbreadth 
escape.  Since  then  many  .American  historians  and  scholars  have 
conduded  that  it  never  happened  at  all:  and,  in  order  to  be 
consistent,  they  have  tried  to  prove  that  Smith  was  a  Idusteiing 
braggadocio,  which  is  the  veiy  hist  thing  that  eottM  in  truth  be 
said  of  him.  The  rescue  of  a  captbe  doomed  to  death  by  a 
woman  is  not  such  aatntheaid-ofthhigm  Indian  ctories.  Iftbe 
truth  of  tUa  ddtmance  be  denied,  how  then  did  Smith  come 
back  to  James  Town  loaded  with  presents,  when  the  other  three 
men  were  killed,  George  Cassen  in  particular,  in  a  most  horrible 
manner?  .\iid  how  is  it,  supi>osing  Smith's  account  to  be  false, 
that  I'ocahontas  afterwards  frequently  came  to  James  Town, 
and  w.a.s,  next  to  Smith  himself,  the  salvation  of  the  colony? 
The  fad  is,  nobcKly  doubted  the  Btoiy  In  SmlA'ii  lifetime,  and 

he  had  enemies  enough.' 

Space  fails  to  describe  how  splendidly  Smith  worked  after  hia 
deliverance  for  the  good  of  the  colony,  how  he  explored  Chesa- 
peake Bay  and  its  influents,  how  (when  all  others  had  failed) 
the  presidency  was  forced  on  him  on  loth  September  1608;  liow 
he  tried  to  get  corn  from  Powhatan  at  Wcfowocomoco  on  lath 
January  iteo,  hot  he  fled  to  Orapakm,  40  m.  iiuther  off;  how 
with  only  c^teen  men  he  oowed  Opecanchanough  hi  hit  own 
house  at  Pamunkey,  in  spite  of  thehnndreds  of  Indians  that  were 
there,  and  mjidc  him  sell  com;  how  well  he  administered  the 
colony,  makinj^  the  1t.t\-  work  or  ~v.\r,r. 

Mc;inwhiie  thi'  eslabh.'-hnienl  of  this  forlorn  hoi>e  in  \'irgini.i 
had  slirretl  up  a  general  interest  i:i  lingland,  So  that  the  London 
Compatiy  were  able  in  June  1600  to  setul  out  g  ships  with  500 
colonists  Smith  iunl  i.ow  got  the  Indians  into  splendid  order; 
but  from  the  arrival  on  iith  August  of  the  new-comers  his 
authority  came  to  an  end.  They  refused  to  acknowledge  Ilim, 
and  robbed  and  injured  the  Indians,  who  attacked  them  in  turn. 
Smith  did  his  best  to  smooth  matters,  while  the  riotem  wcm 
plottmg  to  shoot  him  in  his  bed.  In  the  meantime  lie  waa  aw^ 
upthetivtr.  OnMaietam,  "alaqpiiiginhiiboat.acddnitally 
one  fired  his  powder  bag,  wUdh  tore  hk  flesh  from  his  body  and 
thi^,  9  or  to  fai.  square,  in  a  most  pitiful  manner;  but  to 
quench  the  tormenting  fire  frying  him  in  his  clothes  lie  leaped 
overboard  into  the  deep  river,  where,  ere  they  could  recover  him, 
he  wjis  nearly  drowned."  Thus  disabled,  he  was  sent  home  on 
4th  October  1600  and  never  set  foot  in  Virginia  again.  Nemesis 

'  Pocahnnt.i'-  lu-v^r  J.iiiii<  Town  after  Smith  went  to 

Eaelaml  in  tK:iobcr  1601^,  until  she  was  brought  there  a  state  prisoner 
in  .April  161 1  by  Captain  &  Aigall.  who  had  obtained  possession  of 
her  by  treachery  on  the  PMomac  river.  The  cdony,  while  treating 
hor  well,  used  her  as  a  means  to  sccun?  peace  with  the  Indians,  In 
the  nHMnlime,  tx-Hi-ving  Smith  to  be  dead,  .the  fell  in  love  with  an 
English  gentleman,  John  Rolfe,  apifcm-nllv  at  that  lime  a  widower. 
They  wi  re  ni.irried  about  I. st  .April  1614,  Subsequently  she  ein- 
hraced  Christianity.  Sir  T.  fJale,  with  Rolfc  and  hU  wife,  landed  at 
I^ymouth  on  istli  June  1616,  Before  she  reached  London,  Smith 
petitioned  Oueen  Anne  on  her  behalf:  and  k  is  in  this  petition  of 
June  1616  that  the  accoimt  of  his  deliverance  by  the  Indian  jjirl  fir»t 
appears,  .After  a  plcas<int  sojouni  of  alxiul  seven  nuniihs.  twing  well 
rcrcivcd  both  hy  the  rmirt  .ir'i  thi-  ["•uplf,  P'x:di mt.iN  » ith  her 
hiistiand  emKirkc<l  fur  X'itkjiii.i  in  thr  ■'  li'iv,  (  ,i[it.iiri  S,  .Xrgidl  (her 
old  captor),  but  she  died  olT  Graveaend  atwui  l  ebruary  1617. 
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overtook  the  rioters  the  winter  after  he  left,  which  is  known  in 
Virginian  story  as  "  the  starving  time."  Out  of  400 person* in  the 
oology  in  October  1609  all  but  60  died  by  the  foUoniag  Much. 

The  mt  fli  Smiths  Vie  can  only  m  hiMtf  toadied  upon. 
Tlie  fMUtli  pcftod*  i6to-i6ir»  «t»  iMtty  spent  in  nplorins 
Nuwoncos,  C«Mda  and  Fnnaqruld  or  North  Virfdnia,  to  which, 
at  his  soh'ntation,  Prince  Charles  gave  the  name  of  New  EriRland. 
His  first  object  was  to  fish  for  cod  and  barter  for  furs,  his  next, 
to  ilisrover  the  coast  line  with  the  view  to  settlement.  Two 
attempts,  in  1615  and  1617.  to  settle  at  Capawuck  fai!e<i,  tint 
tiirough  no  fault  of  his.  It  was  in  eonne.vion  with  these  pnijeiis 
that  the  Western  Company  for  North  Virginia  gave  him  the 
title  of  admiral  of  New  England.  We  cannot  better  conclude 
this  tketcb  of  hii  active  flpentjoodi  than  in  his  own  wotdi  printed 
bt  1651.  **  Having  been  a  ilave  to  the  Turks;  prisoner  among 
the  moat  baibuoua  aavafea;  after  my  deliverance  cxnmnonly 
dbooverfng  and  tanging  those  huge  riven  and  unknown  nationa 
with  such  a  handful  of  ignorant  companions  that  the  wiser  sort 
often  gave  me  up  for  lost;  always  in  mutinies,  wants  and 
miseries;  blown  up  with  gunpowder;  a  1o:ik  tin.e  a  prisoner 
amonR  the  French  pirates,  from  whom  cstapiiij;  in  a  liule  boat  by 
myself,  and  adrift  ali  such  a  stortiiy  winter  nifihl,  when  their 
diips  were  split,  more  than  £100,000  lost  \s  liieh  ihcy  had  taken  at 
sea,  and  most  of  them  drowned  upon  the  HI:  oi  Rhe  ~:i  il  i.ir 
fma  wlienoe  I  was  driven  on  shore,  in  my  little  boat,  &c.  And 
many  a  tarn  of  the  worst  winter  months  have  ff]  lived  in  the 
Mb;  yet  to  have  lived  near  thiity-seven  yean  CiS91-<63o] 
fa  tlie  midst  of  wan,  pcatilcmcie  and  fanune,  hy  whidi  many  a 
hnndred  thousand  have  died  abomt  me,  and  scarce  five  living  of 
them  that  went  first  with  me  to  Vtt];inia,  and  yet  to  see  the  fruits 
of  my  labours  thus  well  begin  to  prosjicr  (ihoufih  I  have  but  my 
lalx>ur  for  my  pains),  have  I  not  muih  reason,  l>o!h  priv.itely 
and  publicly  to  aeknowledgc  il,  and  give  (ioii  thanks?  '' 

The  last  [KritHl,  161S-1631,  of  Smith's  life  wai;  chielly  devoted 
to  authorship.  In  he  appUcd  (in  vain)  to  Francis  Bacon  to 
be  numbered  among  his  servants.  In  i6tg  he  offered  to  lead  out 
the  Pilgrim  Fathers  to  North  Virginia;  but  they  would  not  have 
him,  he  bdag  a  Pntcstant  and  they  Puritans.  The  durtcr  of 
the  London  VhifidM  Company  was  annulled  in  1494.  A  list  of 
Us  pubBcathma  will  be  found  at  the  end  of  this  artide.  Thus 
having  done  much,  endured  much  and  written  much,  whfle  still 
COntemplatiuR  a  Ilhtory  of  Ihe  Sen,  Captain  John  Smith  died  on 
list  June  i6ji .  and  was  buried  in  St  .Sepulrhre's  Church,  London. 

Two  of  the  si.xty  survivors  of  "  the  st.ir.;iiR  time."  Riehard 
Potts  and  William  I'hettiphicc,  thus  noi>ly  e.vpressed  in  print, 
so  early  as  j6ij,  their  estimate  of  Smith:  "  What  shall  I  say? 
but  thus  we  lost  him  [4th  October  1609]  that  in  all  his  proceedings 
made  justice  his  first  guide  and  experience  his  second;  ever 
bating  baaeneMi  sloth,  pride  andindignity  more  than  any  dangen; 
that  never  eUowed  mote  fw  Umadf  than  his  souUien  with  him; 
that  upon  no  danger  would  send  them  where  he  would  not  lead 
them  himself;  thi^  would  never  see  us  want  what  he  either 
had,  or  could  by  any  moans  get  us;  that  would  rather  want  than 
borrow  or  star%'e  than  not  jwy;  that  loved  ai  t  ions  more  than 
words,  and  hated  fulselioo<l  and  (o/ena>;e  than  death;  whose 
adventures  were  our  lives,  and  whose  los.s  our  deaths."' 

A  fairly  complete  biblioKranhy  will  l>c  fciund  in  l'riifr«.xir  Edward 
Arbcr's  reprint  of  Sniith'ii  Worki  (KirminKhara,  I»H4).  Hvo.  The 
order  of  their  first  appearance  is,  A  True  Kdation,  Ac.  (ttelt)  (first 
attributed  to  a  Kentlcman  of  the  colony,  next  to  Th.  Watson,  and 
finsDy  to  Capiain  Smith):  A  Map  of  Virginia,  ed.  by  Wlilliam) 
Simmondsj  (0.v/ord.  1612);  A  Dru  rijttiim  nf  New  England  (1616); 
Nnt>  Knt,liind's  Trials  (  ifijo);  Xnr  F.nglam^'s  Trials,  and  e<l.  (162?); 
The  Crnr'^il  History  1/  ['iri;i<iui,  Xr.^  Enrland  end  Ihe  Summfr 
tiies  (1024);  An  Accidenee  Jor  ail  Young  Seamen  (1626);  the  siime 
work  ncaat  aad  CMbntGd  as  il  .Ses  Cnnmmr  (1637),  both  works 
fionrinoinn  on  mie  for  yean,  side  by  side;  The  True  Trmtlt.  &c. 
(1630);  Advertitemenls  for  the  Unexpfrirncrd  PInnlert.  &c.  (1631). 
Of  some  of  the  »ni.ill<  r  texts*  limited  410  c<litions  haw  been  pub- 
Ijthedby  DrC.  Deanoand  J.  C.irter  Br<iwn.  fxi  the  M.icLehoseedition 
iigoy)  Ol  the  Cenerall  Hisuirie.  T'ur  Trazfls  m  l  5m  Gramrnar; 
A.G.  Bradley's  dplain  John  Smilh  (1905).  Charles  Hoindextcr  s  Cap- 
lUMJttmSmttttmmiku CriltctdSQi].  John Fiske's(3U  Virgima  (1897), 
and  forcfilicismof  Smith'sonMlibiutylL.  L.  Kropf  in  Noks  and  Quetiet 
for  itah  AleHnder  Brawn's  Gtnak  «f  As  UmUi  Slatts  ( itao)  and  E. 
D.  N^a  BiMtrytl^'Vir^CimpaiKf^UKim  (iM^(E.A.) 


SMITH.  JOHN  RAPHAEL  (1753-1813),  English  painter 
and  mezaotint  engraver,  a  son  of  Tbomss  SraUi  of  Derl>y, 
the  landscape  painter,  was  bom  in  1753.  He  was  apprenticed 
to  a  linen-draper  in  Derby,  and  afterwards  pursued  the  same 
basineM  in  London,  addhig,  however,  to  Us  Income  by  the 
prodnctioo  of  miniatures.  He  then  turned  to  engraving  and 
executed  his  plate  of  the  "  Public  Ledger,"  which  had  great 
popularity,  and  was  followed  by  his  mezzotints  of  "  Edwin  the 
Minstrel  "  (a  [wrtrait  of  'I  homai.  Haden),  after  Wright  of  Derby, 
and  "  Mercury  Inventiti)!  the  Lyre,"  after  Barry.  He  repro<luee<l 
some  forty  of  the  works  of  Reynohls,  some  of  •,\\v:-.v  [ilatcs 
ranking  among  the  masterpieces  of  the  art  of  mezzotint,  .md  he 
was  appointed  engraver  to  the  prince  of  Wales.  Adding  to  his 
artistic  pursuits  an  extensive  connexion  as  a  print-dealer  and 
publisher,  he  would  soon  have  acquired  wealth  had  it  not  been 
for  hia  dissipated  habits.  He  was  a  boon  oompanion  of  Geoige 
Morland,  whose  figure-piecce  be  caecOently  mesvtuitad.  He 
painted  subject-pictures  such  as  the  "  Unsuspecting  Maid," 
"  Inattention  "  and  the  "  Moralist,"  exhibiting  in  the  Royal 
Academy  from  1770  to  i7f>o  Upon'thcdecline  of  his  business  as 
a  printscller  he  m.ade  a  tour  through  the  N.  and  midland  counties 
of  Kngland,  pro<ljrinK  murh  hasty  and  indilTerent  work,  and 
settled  in  Done.-ister.  where  he  died  on  the  ;nd_of  .March  i8i3. 

.As  a  mei7otint  cngra\fr  Smith  ocruptes  the  vor\-  highest  rank. 
Ilia  prints  are  deliiale,  exeilli  ru  in  drawing  and  finely  expressive  of 
colour.  His  small  full-lengths  In  cravons  ami  his  [xirtraiib  of  l  i>x. 
Home  Toi>kp,  Sir  Francis  Biirdett  and  the  group  of  the  duke  of 
Devonshire  an<l  family  support  his  claim*  as  a  succeirful  dianght^ 
man  and  painter.  He  h.ul  a  \-ery  thonniirh  knowledge  Mthe 
principles  and  history  uf  art,  and  was  a  brilliant  conversationalist. 

SMITH,  JOSEPH,  Jr.  (1805-1844).  the  founder,  in  .\i>ril  tSjo, 
of  the  Church  of  Jesus  Christ  of  Latter  Day  Saints,  wa.s  born  in 
Sharon,  \  crmont,  on  the  23rd  of  December  iSoj.  He  was  killed 
by  a  mob  in  a  jail  at  Carthage,  Illinois,  on  Uie  27th  of  June 
1844-   (See  MoMiONS.) 

SMITH.  HOIAAM  LEWIS  (i8aa-iS74),  American  genoal,  was 
bom  in  Oswego  county,  New  York,  on  the  8th  of  Vbadk  ittt. 
In  1843  he  settled  In  Indiana,  and  later  had  some  miBtary 
experience  in  the  L^nited  States  army,  kl  the  outbreak  of  the 
Civil  War  he  rais<-d  the  .Sth  Missouri  regiment,  of  which  he  was 
elected  ii'iiu!  in  1.S61.  He  commanded  a  brigade  at  the 
capture  of  1  ort  Donelson,  and  did  good  service  at  Shiloh.  In 
July  iS6:  he  w  is  m.idc  a  brigadier  general  U  SA'.,  and  siT\ed 
under  Sherman  in  the  river  expedition  against  \°icksburg.  At 
t  he  iKittle  of  Chickasaw  Bayou  be  received  a  severe  wound,  from 
which  be  recovered  only  in  time  to  join  the  Armyof  the  Tennessee 
before  Chattanooga.  He  kd  his  division  in  the  bettles  of  the 
Chattanooga  camp^gn,  as  also,  in  the  (oHowtng  year,  in  the 
Athmta  campaign.  At  the  battle  of  Atlanta  he  commanded 
Logan's  corps.  .Afterwards  he  wa»  placed  in  charge  of  Vicksburg. 
General  Sherman  sai<l  of  M.  L.  Smith,  "  He  was  one  of  the 
bravest  men  in  action  1  ever  knew."  He  died  at  Jeiaey  Qty 

on  the  .'u'.h  of  December  1S74. 

Ill*  brother,  Giles  .\i.k.\andkr  Smith  (iSj<}-i876),  also  a 
dii-tinguished  soldier  of  the  IVderal  army,  was  born  in  JefTerson 
county.  N.Y.,  on  the  jgth  of  Siptember  1839.  .\l  the  beginning 
of  the  Civil  War  he  joined  the  Missouri  volunteers,  in  which  he 
became  a  captain.  I  Ic  took  part  in  the  capture  of  Fort  Donelson, 
the  battle  of  Shiloh  and  the  operationsafainst  Corinth,  becoming, 
later  In  186s,  colonel  of  a  legunent  wUch  he  led  at  Chidcasaw 
Bayou.  After  the  final  campaign  against  \^cksburg  he  was 
promoted  brig.vlier-gcncral  of  volunteers.  He  was  wounded 
at  the  battle  of  Chattanooga.  He  took  part  in  the  .Vtlanla 
campaign,  the  "  Marrli  to  the  Sea  "  and  Ihe  Caro!in.as campaign, 
rising  to  the  rank  ol  niajor-getieral  of  vulunlei  rs.  After  the  war 
he  <lei  lini'd  the  offer  of  a  toloneli  y  in  the  regular  army,  and  was 
subs*f)uen;ly  engaged  in  politics,  retiring  from  public  life  in 
1873.  He  died  at  Bloomington ,  111 . .  on  the  8lh  of  November  1876. 

SnTR,  RICHAIIO  BAIRD  (1S18-1861},  British  cai^heer 
officer,  son  of  a  surgeon  in  the  royal  navy,  was  born  on  the  siat 
of  December  1818.  He  was  educated  at  Lasswade  and  AiWa- 
oombe,  and  joined  the  Madras  Engineers  in  1838.  Being 
trUMfencdtOthe  Bengal  Engineers,  he  served  through  the  second 
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Sikh  war,  and  waii  present  al  ihe  battles  of  Badiwal,  Aliwal 
and  Sobnioii.  He  vMis  then  for  some  years  employed  on  canal 
work,  mid  when  the  Mutiny  broke  out  was  in  ehargc  of  Rcx>rkee. 
He  [iri)nijilly  concentrated  the  Muro]H--an!>  in  the  workshops, 
and  though  the  native  sapiR-rs  descricxi,  his  forethought  pre- 
vented any  loss  of  life.  \Vhen  Delhi  was  invested  he  was  ap- 
pointed chief  engineer  in  charge  of  the  siege  works.  He  reached 
DeUii  on  the  .'nd  ut  July,  and  immediately  advised  General 
Baniaid  lo  aaMuit  ihe  dxy.  Baniaid  died  while  the  advice  was 
Mfll  under  oauBdcntiiiii,  and  Ul  MOCcaaor,  General  Rccd,  oovld 
not  be  induced  to  foiUinrit;  and  «iien  Reed  in  tura  van 
Moceeded  by  Aichdak  WUaoa,  the  beriegeia  were  w  weakened 
by  losses  that  the  moment  for  a  sucoeaafol  attack  had  passed. 
Baird  Smith,  however,  prevented  Wilson  from  relaxing  his 
hold  on  Delhi  until  the  arrival  of  John  \irhol?<in  with  reinforce- 
ments from  the  I'uiijab,  and  of  the  .sioRe  train  from  I'hillour. 
Nicholson  then  joined  B.aird  Smith  in  com[M-Iling  Wilson  to 
make  the  assault,  which  prove<l  successful,  on  the  i4ih  of 
September.  Baird  Smith  was  al)ly  a.s.sistcd  liy  CajUain  .Mexander 
Taylor,  but  Nicholson  was  unjust  to  Baird  Smith  in  assigning 
to  Taylor  the  chief  credit  for  the  siege  opcration.s.  .After  the 
captuze  of  Delhi  he  returned  to  Roorkce  and  to  civil  employment, 
and  for  a  time  tbe  value  of  his  military  acrvkes  was  ioniffidently 
rrcofoiied.  After  the  Mutiny  he  was  made  AJD.C.  to  Queen 
VIctofia,  became  iecretaiy  to  the  govemmeot  of  India  hi  the 
public  works  department,  and  gained  well-deserved  credit  in 
the  famine  of  1861.  But  the  onerous  character  of  this  work, 
following  a  wound  and  illness  at  Delhi,  broke  down  his  constitu- 
tion, and  he  died  at  sea  on  the  i.^th  of  Dctcmljcr  1861.  He 
married  a  daughter  of  I  u  (ju-m  i  v.  who  lonR  sur\ived  Um. 

Sec  Colonel  H.  M.  Vidan,  Hi.ha'd  Baird  Smith  (l*);). 

SMITH,  ROBERT  (i6H<>-i-6,S),  English  mathematician,  was 
born  in  1OS9,  probably  at  Lea  near  (iaiiisboruuKh.  .\lier  attend- 
ing Leicester  grammar  schtml  he  entered  Trinity  College,  Cam- 
bridge, in  1708,  and  becoming  minor  fellow  in  1714,  major 
fellow  in  1715  and  senior  fellow  in  i7.;(>,  was  chosen  master  in 
1742,  in  succesuoa  to  Richard  Kentlcy.  From  17 16  to  1760 
he  was  Plumian  professor  of  astronomy,  and  be  died  in  the 
master's  lodge  at  Trinity  oo  the  and  of  February  1 76S.  Besides 
ciUting  two  works  by  his  cousin,  Reger  Cotcs»  who  was  his 
pfedeccasor  in  the  Flumlan  chair,  he  published  A  Cimplcc! 
System  of  Opiicks  in  1738,  which  gained  him  the  sobriquet  oi 
"Old  Focus,"  and  Harmonics,  or  th*  Philosophy  of  Musical 
Sounds  in  1749.  He  was  the  founder  of  the  Smith's  prizes  at 
Camliridge,  having  by  his  will  left  £.s,s«>  South  Sea  slock  to  the 
univ  ersity,  a  portion  of  the  interest  from  which  was  to  be  divided 
yearly  between  the  two  junior  H.A.'s  who  had  made  the  greatest 
progress  in  mathematics  and  natural  philosophy. 

SMITH.  SYDNEY  \  i  771-1^451,  English  writer  and  divine,  son 
of  Robert  Smith,  was  born  at  Wooilford,  Essex,  on  the  3rd  of 
Jtme  1771.  His  fatlu  r,  a  man  of  restless  ingenuity  and  activity, 
"vety  clever,  odd  by  nature,  but  still  more  odd  by  <lesign," 
who  bought,  altered,  s{K)ilcd  and  sold  about  nineteen  different 
estates  in  England,  bad  talent  and  eccentiicity  enough  to.be 
the  father  of  Mdi  •  wit  as  Sydoqr  SaUSk  oa  the  strictest 
pflod^ples  of  heredity;  but  Sydnqr  Umadf  attributed  not  a 
ittle  of  his  ooDStitutional  gaiety  to  an  infusioa  of  French  Mood, 
his  maternal  grandfather  being  a  French  Protestant  refugee  of 
the  name  of  Olier.  Sydney  was  the  second  of  a  family  of  four 
brothers  and  one  sister,  all  remarkable  for  their  talents.  While 
two  of  the  brothers,  Roherl  Percy,  known  as  "  Bobus,"  after- 
wards a(l\ <u  .lie -^jeneral  of  Helical,  anil  Cecil,  were  sent  lo  Kinn. 
Sydney  w;is  sent  with  the  youngeil  to  Winchester,  where  he 
rose  to  be  captain  of  the  sch(X)l,  ami  with  his  brother  so  dis 
tinguished  himself  that  their  schoolfellows  signed  a  round  robin 
"  fefuaing  to  try  for  the  college  prises  if  the  Smiths  were  allow  ed 
to  contend  for  tbem  aqy  more,  as  they  always  gained  them." 
At  some  time  during  his  Oxford  career  he  spent  abc  numths  in 
France,  being  duly  entoUed  for  safety's  sake  in  the  local  Jacobin 
chib.  In  1 780  he  had  become  a  scholar  of  New  College,  OsfonI; 
he  received  a  fellowship  after  two  years'  residence,  took  his  degree 
in  1 792  and  proceeded  M.A.  in  1 796.  It  was  his  wish  then  to  read 


for  the  bar,  but  his  father  would  add  nothing  to  his  fellowship, 
and  he  was  reluctantly  comjMdled  to  lai.c  hcij  orjU  rs.  He  was 
ordained  priest  at  (_)xford  in  i  yijO,  and  ijccauic  a  curale  m  the  srnali 
village  of  Ncthk  r  Avon,  near  .\mesbury,  in  the  midst  of  Salisbury 
Plain.  The  plate  was  uncim>;enial  enough,  but  Sydney  Smith  did 
much  for  the  inhabitants,  providing  the  means  for  the  rudiments 
of  education,  and  thus  making  better  things  possible.  The  squire 
of  the  patidl,  Michael  Hicks-Beach,  invited  the  new  curate  to 
dine,  was  astonished  and  charmed  to  find  such  a  man  in  such  a 
place,  and  engaged  him  after  a  time  as  tutor  in  liis  eldest  son. 
It  was  attaoged  that  they  ahouU  proceed  to  the  univenity  of 
Weimar,  but,  before  readiing  their  destination  Gennangr  wan 
dlaturiied  by  war,  and  "  in  stres;  of  politics  "  said  Smith,  "  we 
put  into  Edinburgh."  Thiswasin  179S.  W  hile  his  pupil  attended 
lectures,  Smith  was  not  idle.  He  studied  moral  philosophy  under 
Dugald  Stewart,  and  devoted  much  lime  to  medicine  and 
chemistry.  He  also  iircached  in  the  Episcopal  chapel,  wherelua 
practical  brilliant  disKiurses  aliracle<l  many  hearers. 

In  iSoo  he  publislied  his  iirst  hook.  Six  Sermons,  preached  in 
ChiirloUe  Street  Chijpel,  FAinburfh,  and  in  the  same  year,  married, 
against  the  wishes  of  her  friends,  Catharine  .\nieha  I'ybus 
They  settled  at  No.  46  Ge«rge  Street,  EdinbutKh,  where,  as 
everywhere  else,  Smith  made  numemos  friends,  among  them 
the  future  Edinburgh  Reviewers.  It  was  towards  the  end  of  his 
lira  yean'  icrideBoe  in  Edhibuigh,  in  the  eighth  or  ninth  stongr 
or  flat  in  a  house  in  Bncdeuch  Pbcc.  the  devatcd  residence  of 
the  then  Mr  Jeflrcy,  that  Sydney  Smith  proposed  the  setting  up 
of  a  review  as  an  organ  for  the  young  malcontents  with  things 
as  they  were.  "  I  was  appointed  editor,"  he  says  in  the  preface 
to  the  colki  111:1  if  his  1 1  ri t ributioiis,  "and  remained  long 
enough  in  LdniburEh  lu  ciiii  the  first  number  (October  j8o2)  of 
the  Kdiiiburgh  Rrvirv. .  I  he  motto  I  i)n)()osed  for  the  Review 
was  '  Tenui  rausam  meditamur  avena.' — '  W  e  cultivate  literature 
on  a  little  oatmeal.'  But  this  was  too  near  the  truth  to  be 
admitted,  and  so  we  took  our  present  grave  motto'  from  Publius 
Syrus,  of  whom,  none  of  us,  I  am  sure,  had  ever  read  a  single 
line."  He  continued  to  write  for  the  Review  for  the  ant 
quarter  of  a  ccntuiy,  and  Us  biill^  aitldea  wese  «  malm. 
clement  is  its  succsNi 

He  left  Edinbugih  for  aood  bs  tSog,  when  the  edacatioii  «l 
his  ;>upils  was  completed,  and  settled  in  Loadon,  when  be 
i  ,Li  >i  liy  iiecame  known  as  a  preacher,  a  lecturer  and  s  social  Hon. 
His  success  .1.S  a  preacher,  although  so  marked  that  there  was  often 
not  !!tan<iing-room  in  Berkeley  Chapel.  Mayfair,  where  he  was 
morning  preai  her,  was  not  gained  by  any  sacjiticc  of  dignity.  He 
was  also  "  allernule  evening  preacher  "at  the  Foundling  Hospital, 
and  preached  at  the  Berkeley  Cha|>cl  and  the  I-itzroy  Chapel, 
now  St  Saviour's  Church.  I  ilzroy  Square.  He  lectured  on  moral 
philosophy  al  the  Roy;d  Institution  for  three  seasons,  from  1S04 
to  iHo<>:  and  treated  his  subject  with  such  vigour,  freshness 
and  liveliness  of  illustration  that  the  London  world  crowded  to 
Albemarle  Street  to  hear  him.  He  tollowed  in  Ihe  main  Dugald 
Stewart,  whose  lectures  he  bad  attended  in  Edinburgh;  but  there 
is  more  originality  as  well  as  good  sense  in  his  tectum,  wpefiaHy 
on  sadi  topics  at  faBa^nattew  and  wit  and  tauuiir,  thaa  !■ 
many  more  pcettntlons  qrstems  of  phflosophy.  Bit  himadf  had 
no  high  idea  of  thoe  entertaining  performances, and  threw  tbcB 
in  the  fire  when  they  had  served  their  purpose — providing  the 
money  for  furnishing  bis  house.  But  his  wife  rescued  the 
ch.-irrei  Ms<  and  pubUsbod  them  in  tS9»  as  Eitmenlary  Skdtktt 

of  Mor,ii  Phiiosiiphy. 

With  the  brilliant  reputation  that  Sydney  Rn'ith  had  acquired 
in  the  Course  of  a  few  seasons  in  I,<iiid<in,  hi  would  proh-ibly 
have  obtaineii  some  good  preferment  hail  ht'  Ik  en  on  the  [Kjwerful 
side  in  politics.  Sydney  Smith's  elder  brother  "  Bobus  "  had 
married  Caroline  Vernon,  aunt  of  the  3rd  Lord  Holland,  and  be 
was  always  a  welcome  visitor  at  Holland  House.  His  Whig 
friends  came  bito  office  Un  •  short  time  in  1806,  and  presented 
Um  with  the  Uvfaig  of  Fostoa-fc-Clay  in  Yorkshire.  He  sbraak 
fiooi  this  banishment  for  a  tbne,  and  dixbarged  his  paridi  duties 
thioogh  a  curate;  but  Spencer  Perceval's  Residence  Act  was 
^Judtx  damnatttr  tmm  ntent  attehUnr. 
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pnied  iSoB,  ud  after  trying  in  vgin  to  Mfotkte  aa  «9nlHU>fe, 
he  quitted  London  in  1809,  and  moved  his  household  to  York- 
shire.  The  Ministry  of  "  All  the  TalenU  "  was  driven  out  of 

oftu.c  in  1S07  in  favour  of  a  "  no  |>opcry  "  ;i:irty.  anil  in  that 
ywr  api>cami  the  first  insLalmcnl  of  Sydney  Smith's  most 
famous  [irtMluttion,  Peier  Plymley's  iMlers.  on  the  subject  of 
Cathohc  emancipation,  ridiculing  the  opposition  of  the  country 
clergy.  It  was  published  as  A  Letter  on  the  Subject  of  the  C<ithoiics 
to  my  brother  Abraham  who  lives  in  the  Country,  by  Peter  Plymiey. 
Nine  other  letters  followed  before  the  end  of  1808,  when  they 
appeared  in  coUected  form.  Peter  Plymley'a  identity  waa  a 
secret,  but  nuBoun  got  abroad  of  the  real  anthotahSp.  Lord 
Holland  wrote  to  him  expreaaiof  bk  oim  opUoa  and  Grenville's, 
that  there  had  been  nothing  like  it  since  the  days  of  Swift  {Memoir, 
i.  151).  He  also  |)oinlctl  out  that  Swift  had  lost  a  bishopric  for 
his  wittiest  performance.  The  special  and  temporary  nature  of 
the  topics  advanced  in  these  pamphlets  has  not  prevented  them 
from  taking  a  (xrrmanenl  place  in  literature,  secured  for  them  liy 
the  vigorous,  ])icturt-si]ue  style,  the  );enerous  clocjuence  and 
dcamcsa  of  exposition  which  Sydney  Smith  could  always 
command.  In  his  country  parish  of  Foaten,  with  no  educated 
—jg^'"'*  within  7  in.|  Sydney  Smith  accommodated  himself 
^tMfalty  l»  hia  nmr  dfCtunstances,  and  won  the  hearts  of  his 
piMiauat  as  qHlCidy  as  ht  had  conquered  a  wider  world. 
There  had  been  no  reddent  detgynaa  hi  his  parish  for  i  jo  years; 
be  had  a  farm  of  300  acres  to  keep  in  order;  a  rectory  had  to  lie 
built.  All  these  thinf^  were  attended  to  beside  his  confrihutions 
to  the  l-Aiiuburnh  Ri--f".i .  "  If  the  rh.ind  s  ut  li:'e  ever  enal)le  me 
to  emerge,  "  he  nevertheless  writes  to  l.ady  Holland,  "  I  wili  show 
you  I  have  not  been  wholly  occupied  by  small  iind  sordid  pur- 
suits." He  continued  to  xrve  the  cause  of  toleration  by  ardent 
speeches  in  favour  of  Catholic  emancipation;  hia  eloquence  being 
iperialiy  directed  against  those  who  maintained  that  a  Roman 
CathoQc  could  not  be  believed  on  his  oath.  "I  defy  Dr 
D«ifeiuui»"*  he  pleaded,  addiaauig  a  meeting  of  dcsgy  in  iSaj, 
*  in  the  foB  vigour  of  Ida  incapacity,  in  tlie  at  congest  acceaa  of 
that  Protestant  epilepsy  with  which  be  waa  so  often  convulsed, 
to  have  addetl  a  single  security  to  the  security  of  that  oath." 
A:  t;i;>  liiiR'  npinared  one  of  hi>  nmst  vigorous  and  cfTcctive 
pti.'fiiuLN,  ,1  Ltticr  to  the  Eieclun  upun  iht:  i  ■jtliolii  Qurslioii  (iH;ft), 
Sydney  Smith,  after  twenty  years'  service  in  Yorkshire, 
obtained  preferment  at  last  from  a  'lory  minister,  Ixird  Lynd- 
hurst.  who  presented  him  with  a  prebend  in  Bristol  cathedral 
in  1828,  and  afterwards  enahled  him  to  exchange  Foston  for  the 
fiviog  <i  Combe  Florey,  nemrThunton,  which  he  held  conjointly 
artth  tin  living  of  Ualbccton  attached  to  Ida  prebend.  From 
tUa  time  he  discon tinned  writing  for  the  AMtftMri*  Jbriw  on 
the  ground  that  it  waa  more  becoming  in  a  dignitary  of  the  church 
to  put  his  name  to  what  he  wrote.  It  was  expected  that  when  the 
Whigs  rami'  into  jio'.viT  Sydney  Smith  would  he  made  a  bishop. 
There  was  nolhinp  in  his  writings, as  in  the  case  of  Swift,  to  stand 
in  'he  way.  lie  had  l>cen  most  sedidous  as  a  parochial  tler^yman. 
Doctoring  his  parishioners,  he  said,  was  his  only  mral  amuse- 
ment. His  religion  was  wholly  of  a  pracliral  natun',  and  his 
fellow-clergy  had  reasons  for  their  suspicion  of  his  very  limiie<l 
theology,  which  excluded  mysticism  of  any  sort.  "  The  Gospel." 
he  said,  "  baa  no  eoihuaiaam."  Hit  soon  for  entlniiiaats  and 
drend  of  id^jimis  oMOtloii  found  vent  bt  niddlB  in  his 
stiicturea  on  oiiasionary  enterprise,  tandbltterattacka  00  Method- 
ism, and  later  in  many  scoffis  at  the  foUowen  of  Pusey.  Still, 
though  he  was  not  without  warm  friends  at  headquarters,  the 
opposition  was  too  strong  for  them.  One  of  the  first  things  that 
Lotd  Cirey  said  on  entcrine  Dnwning  Street  was,  "  Now  I  shall 
be  able  to  do  something  for  Sydney  Smith  ";  but  he  was  not 
able  to  do  more  than  appoint  him  in  iH^i  to  a  resi<!cnt i.iry 
canonr>-  at  St  P.-^ul's  in  exchange  for  the  prebendal  stall  he  held 
at  Bristol.  He  was  as  eager  a  champion  of  parliamentary  reform 
as  he  had  been  ol  Catholic  emancipatioa,  and  one  of  his  best 
fighting  tpeedMS  waa  deHvcRd  at  Taunton  in  October  1831  when 
he  made  his  well-known  comparison  of  the  House  of  Lords,  who 

'  Patrick  Duigenan,  M.P.  for  the  city  of  Armagh,  a  Protestant 


had  just  thrown  out  the  Keform  Bil,  wltli  Ml*  Piitington  oi 

Sidmouth,  setting  out  with  mop  and  pattens  to  atem  the  Atlantic 

in  a  storm.  Some  surprise  must  be  fdt  now  that  Sydney  Smith's 
reputation  as  a  humorist  and  wit  should  have  caused  any 
hesitation  about  elevating  him  to  an  episcopal  dieniiy.  and 
perhaps  he  was  right  in  thinking  that  the  real  obstadc  in  his 
being  known  as  "  a  high-spirited,  hones-t,  uncompromising  man, 
whom  all  the  bench  of  bishops  could  not  turn  upon  vital  ques- 
tions." With  characteristic  philosophy,  when  he  saw  that  the 
promotion  was  doubtful,  he  made  his  position  certain  by  rcsolv- 
ing  not  to  be  a  biahop  and  definitely  forbiddini  his  ftienda  to 
interaede  for  him. 

On  the  death  of  his  brother  Coorteuty  be  inherited  £50,000, 
which  put  him  out  of  the  reach  of  poverty.  His  eldest  daughter, 
Saba  (1802-1R66),  married  Sir  Hcnrv'  Holkind  His  driest  son, 
Douglas,  died  in  IcSjq  at  the  out.set  of  wh.at  had  promi.s<fl  to  be 
a  lirilliant  career.  This  grief  his  father  never  forgot,  but  nothing 
( oul  l  quite  destroy  the  cheerfulness  of  his  later  life.  He  retained 
his  high  spirits,  his  wit,  practical  encrg>'  and  powers  of  argu- 
mentative ridicule  to  the  last  His  Three  iMtrrs  to  Archdeacon 
Singleton  on  the  Ecclcsiastic.il  Commission  (1837-38-39)  and 
his  Petitiom  and  laHan  on  the  repudiation  of  debts  by  the  state 
of  Pennsylvnais  (1841),  us  as  Mgfat  and  tienduuit  as  US  best 
contlflMtfaHis  to  die  JBUNtarii  Rukm.  He  died  at  hb  honse 
in  Green  Street,  London,  on  the  sind  of  February  1845  and  was 
buried  at  Kensal  Green. 

Sydney  Smith's  other  jmMications  include:  Sermom  (2  vols., 
1801J);  I'hf  Hiiiint  <l83i>);  Works  (3  vols.,  1839),  including  the  Peter 
Plymiey  and  the  Singleton  Letters  and  many  artkries  from  the  Edin- 
burgh lietitwiA  Fragment  on  the  Irish  Roman  Catholu  Church  (184$): 
Sermoiu  at  St  PauTs  .  .  .  (1846)  and  some  other  pamphlets  and 
sermons.  Lady  Holland  s;iys  {Memoir,  L  I90)  that  her  father  left  an 
unpiiblifihed  MS.,  compili-d  from  documentary'  evidence,  to  exhibit 
the  history  of  English  misrule  in  Irdandj  but  had  hesitated  to 
pui>li»h  ii.  Thi.s  w.x»  ouppreiisd  by  his  widow  in  dcfcienoe  to 
opinion  of  Lord  Macaulay. 

See 4  Mmtir liAt Rammi Sffyiia SmiAhgiiu itmMer,  Lady 
HtUamd,  with  o  SMwffm  from  Ms  UOtn  tmtd  hy  Mrs  [Sarah] 
Austin  (3  vols.,  iS.SS):  al«>  A  Sketch  of  the  Life  and  Times  of  .  .  . 
Sydney  Smith  (iSii^)  by  Stuart  J.  Keid;  a  chapter  on  "Sydney 
Smith  "  in  Lord  Houghton's  Xfonoj^raphs  Social  and  Personal  (1873); 
.•\.  Chevrillon,  Sydney  Smith  <•(  i'.i  rmaisiante  drs  idin  li^Urixtes  en 
Anglrlerre  au  XIX'  siMe  (1H9+);  and  capcciiilly  the  monoEraph, 
wiih  a  full  description  of  hi»  writing  by  G.  W.  E.  Russell  in  Sydney 
Smith  (English  Men  of  fitters  scnea,  1905).  There  arc  numerous 
reference?  to  Smith  in  conteinporur)'  correspundence  and  journals. 

SMITH.  SIR  THOMAS  (iSi,}-iS77),  English  scholar  and 
diplomatist,  was  bom  at  Saffron  Walden  in  Essex  on  the  33rd 
of  December  1513.  Jib  became  a  fellow  of  Queens'  CoU^e, 
Cambridge,  in  tjjOk  and  ia  igjs  waa  appobtsd  a  pnUic  reader 

or  professor.  He  lectured  fa  the  schools  on  nntond  philosophy, 
and  on  Greek  in  his  own  rooms.  I  ni  540  Smith  went  abroad ,  and, 

after  studying  in  France  and  Italy  and  taking  a  <leEree  of  law 
at  I'aduu,  rcturne<l  to  Cambridge  in  1542.  He  now  took  the  lead 
in  (he  reform  of  the  (ironunciation  of  (Sreek,  his  views  after  con- 
siderable controversy  being  universally  adopted.  He  and  his 
friend  Sir  John  Chekc  were  the  great  classical  scholars  of  the 
time  in  England.  In  Januaty  1543/4  he  was  appointed  first 
rcgius  professor  of  dvil  law.  He  was  vice-chancellor  of  the 
univenHty  the  saass  year,  and  became  chancellor  to  the  bishop  of 
Ely,  Iqr  whott  Iw  was  ordained  priest  in  1546.  In  1547  he 
becanepravostof  Etonanddeaaof  Csriiale.  He  eai}y  adopted 
Protestant  "i^ews,  a  fact  wMdi  brought  Mm  into  prominence 
when  Edward  VI.  came  to  the  throne.  During  Somerset's 
protectorate  he  entered  public  life  and  was  maele  a  secrelar)'  of 
state,  being  sent  on  an  important  diplomatic  mission  to  Brussels 
In  154.'^  he  was  knighted.  On  the  accession  of  Marj'  he  was 
deprived  of  all  hisotnces.  but  in  the  succeed  1:11;  n  ifjn  was  promin- 
ently employetl  in  public  affairs.  He  became  a  member  of  parlia- 
ment, and  was  sent  in  1562  as  ambaandof  to  Fiance,  where  be 
remained  till  1566;  and  in  157a  he  again  went  to  France  in  the 
same  CSfiaci^  for  a  dMit  time.  He  remained  one  oi  Elizabeth^ 
most  trusted  Protestant  coanadlora,  being  appointed  fa  157s 
chaocdkMr  of  tile  ocder  of  the  Garter  and  a  secretary  of  state. 
Ho  died  00  the  tsth  of  August  1577.  In  1661  the  grandson  of  Us 
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brotber  GcoqpB  mitroitedabnaiwt,  sod  from  him  tlie  title  bas 

di-sccndcd  to  the  Smith  family  of  ihf  present  day. 

His  licst-known  worlc.  entitled  De  RtpublUa  Anglortim:  the 
Maner  of  Covemmfnt  in  Poiicie  0/  the  Keaime  of  En^na,  wait  pub- 
lished posthuniuu»1y  in  1583,  and  pasavd  through  many  edition*. 
Ilis  epistle  to  Gardiner,  Dt  rtda  ri  cmrndala  lini^uise  Craaae  pro- 
nunciatione,  wa.s  prinlKl  at  l'.iri>  in  IS6H;  the  >aiin-  vulumi'  im  Uiilis 
hi»  dialogue  Pf.  rrda  el  emrruUiU:  linvunr  An(_lti  iinur  Mriplianr.  A 
number  of  his  letters  from  France  .iru  in  thu  liircii;n  -tati  paiir'^. 

Sec  .\.  F.  I'olUrd's  .-irtirlo  in  slit  iUcl.  .Vu/.  ISwi.  A  liSc  by  Str\  jh 
was  publithed  in  Ki^'i  iXlN^urd  edition,  KiJoj. 

SMITH,  THOMAS  SODTHWOOD  (1788-1861),  English 
phyikian  and  sanitai^'  reformer,  was  born  at  Martocic,  Somerset- 
shire, on  the  list  of  l3eccmber  178S.  While  a  medical  student  in 
Edinburgh  he  took  charge  of  a  UoituiKB  congregation.  In  1816 
b«  Urak  hi>  MJ>.  degree,  aad  bcflMt  to  pmctice  at  Yeovil,  Sooier- 
Mt,  abo  beoonlBC  laiiiittcr  at  a  dtapel  in  that  town,  but  muoved 
in  iMao  to  l^ilnn,  devoting  tlmiHt  priiid||Ml|y  to  inedldBc.  In 
i8a4  be  was  appointed  pbyaician  to  the  London  Fever  HosfMtal, 
and  in  1830  pul>li&hcd  A  Treatise  on  Fever,  which  was  at  once 
accepted  as  a  standard  authority  on  the  subject.  In  this  book 
he  eslublished  ihe  direct  coniie-xioii  bcl\vci-n  the  im|>overishmenl 
of  the  iKior  epidemic  fever.  He  wa^  irefiuenlty  <;o^;^u!led  in 
fever  cpiiii  niii  s  und  Dn  sanitary  mattrr-;  hy  [iiiMm  , nr  iiori' ii-s, 
anil  his  rejxirts  on  i:|uarantine  (1.S45),  cholera  '  '.  S  ;q  1,  yellow  fever 
(1852),  and  on  the  results  of  sanitary  imi>rovement  1  iS^4J  were 
of  internatiuiial  importance.  He  died  at  Florence  on  the  lolh  of 
DcciihIkt  1 S61 . 

SMITH,  WILLIAM  (fl.  1596),  English  sonneteer.  He  published 
in  1596  a  .sur.iu  i  sequence  entitled  CUoris,  or  the  Complaint  of 
the  passioaale  dapisei  Skt^kemL  lie  was  »  disciple  of  Spenser, 
to  whom  the  two  iint  aonaeti  and  tbe  bat  ate  addiaaed.  He 
lipwd  his  name  W.  Smith,  and  has  aometinet  been  confiued 
the  play«Tigbt  Weiitwocth  Smitb,  wbo  eeOsbonted  with 
John  Day,  WiUiain  Han^toa  and  others  (160 1-1603). 

SMITH,  WILLIAM  (r.  1730-1819),  English  actor,  the  son  of  a 
city  tea  merchant,  was  educated  at  Eton  and  went  up  to  Cam- 
bridge, but  his  wild  pranks  soon  ended  his  colleRC  cnreer  and 
brought  him  back  to  London.  His  first  stage  .ippearancc  was 
in  1755  at  Covcnt  (larden,  where  he  remained  for  twenty  years, 
playing  important  parts.  In  1774  he  v^ai  at  Drury  Lane  under 
Garrick's  management.  His  forte  was  gay  comedy,  and  he  was 
the  original,  indeed  unrivalled,  Charles  Surface.  It  was  in  this 
part  that  be  made  his  farewell  appearance  in  He  died  on 

the  13th  of  September  1819.  His  apottia(  tastes  and  social 
connexions — be  married  the  sister  of  a  pcv— led  to  his  being 
called  "  Gentleman  Smith,**  a  sobriquet  hb  naaaeim  aeen  to 
have  justified.  He  ia  to  he  distinguished  from  an  older  Engjah 
actor,  Willian  Smith  (d.  i6g6),  the  friend  of  Bettertoo. 

SMITH.  WILLIAM  (i  769-1839),  English  geologist,  smiopif* 
ately  termed  "  the  Father  of  English  geology,"  and  known 
among  his  ac<iuaintanccs  as  "  Strata  .Smith,"  was  liorn  at 
Churchill  in  O.vfonl^hire  on  the  J3rd  of  March  1769.  Deprived 
of  his  father,  an  ingenious  mechanic,  before  he  was  eight  years 
old,  he  depended  upon  his  father's  cliiesl  brother,  a  farmer  at 
Over  Norton,  who  was  but  little  pleased  w  ith  his  nephew's  love 
of  collecting  "  pundibs  "  (TertbraluJae)  and  "  [lound-sloncs  " 
(the  large  Eciiinoid  Clypeus,  then  frequently  employed  as  a 
pound  weight  by  dairywomen),  and  with  his  propensity  for 
carving  sundials  on  soft  brown  "  oven-otonc  "  of  his  neighbour- 
hood. The  uncle  was,  however,  better  satisfied  when  the  boy, 
after  studying  the  rudimenu  of  geometry  and  survQrbig,  began 
to  take  interest  in  the  draining  of  land;  and  thcfo  b  no  doubt 
that  William  Smith  profited  m  after  life  by  the  praeUcal  experi- 
ence he  gained  with  his  relative.  At  the  age  of  eighteen  he 
became  assistant  to  Edward  Webb,  sur%'eyor,  of  Stow-on-thc- 

Wold,  and  traversed  the  Oolille  l.mr.s  of  Oxfordshire  and 
Gloucestershire,  ihc  Lias  clays  and  red  marls  of  Warw  ickshire 
and  other  districts.  stu<lying  their  varieties  of  strata  and  st)ils. 
In  1791  his  observations  at  Stowey  and  High  Littleton  in 
Somersetshire  first  impressed  him  with  the  reguLiriiv  of  the 
Strata.  In  1793  he  executed  the  surveys  and  levellings  for  the 
Kne  of  the  Somenet  Coal  Ctoal,  in  the  couiw  of  which  he  con- 


finned  a  pscnooi  soppodtjoa,  that  the  strata  lying  above  the 
coal  were  lut  ImiMOtal,  but  indbied  in  one  dbectioor-to  the 
£.— so  as  to  tennfaiate  iuooeaiivdy  at  the  iui&ce. 

On  being  appointed  engineer  to  the  canal  in  1794  he  was 
deputed  to  make  a  tour  of  observation  with  regard  to  inland 
navigation.  During  this  tour,  whirh  orriipicd  nearly  two  months, 
he  ]o'jrncye<l  tit  York  and  Newraslle  and  returned  through 
Shro|isfiire  aiul  Wales  to  Bath;  he  raretully  txa mined  the 
geuleigicai  structure  of  the  country,  and  corroborated  his  general- 
ization of  a  settled  order  of  succession  in  the  strata.  After 
residing  for  two  or  three  years  at  High  Littleton  he  removed  in 
1795  to  Uath,  an.l  three  years  later  purchased  a  small  estate  at 
Tucking  Mill,  Midford,  about  3  m.  distant  from  the  city,  where 
he  engaged  in  the  last  duties  he  performed  aa  vesidcnt  engineer 
to  the  Cool  Canal  (1798-1799}.  Uia  uunenona  joumcya  had 
satisfied  him  ol  the  practicabffity  of  nmking  a  map  to  show 
the  ranges  of  the  difoent  stnita  aaass  Eo^bad,  and  la  im 
he  cotouicd  his  first  geological  map— that  of  thevidiiity  of  Badi. 

At  this  time  he  made  acquaintance  with  the  Rev.  Benjamin 
Richanlson  (d.  183?),  from  1796  rector  of  Farleigh Hungcrford, 
wbo  possessed  a  (.'cmi  iolledion  of  local  fossils,  but  knew  nothing 
of  the  laws  of  stratilieation.  He  h.Td  a  sound  knowledge  of 
natural  history,  and  he  greatly  aided  Smith  in  learning  the 
names  and  true  nature  of  the  fossils,  while  Smith  arranged  his 
s|H'cimens  in  the  order  01  the  strata,  liy  this  new  friend  Smith 
was  introduced  to  the  Rev.  Joseph  Townsend  1 1 7  ;S-i.'ii6), 
rector  of  I'ewsey,  am!  on  a  notable  occasion  in  I  'jij  Smith 
dictated  his  first  table  of  brilish  Strata,  wTittcn  by  Richardson 
and  now  in  the  possession  of  the  Geological  Society  of  London. 
It  was  headed  Order  of  tiu  Strata,  and  their  imttdded  Orginie 
Remains,  in  Ihe  neighbonrkpod  Balk;  ammimi  and  pnmd 
prior  u>  179^.  In  Townsend  pttbttilicd,  with  dtie  adEoow^ 
ledgment,  much  information  on  the  English  strata  oommunicated 
by  William  Smith,  in  a  work  entitled  The  Character  of  Motet 
established  for  veracity  as  an  htstorian.  recording  events  from  the 
Creation  to  the  Deiuge.  ^Icanwhile  Smith  w;i.s  roni[ili  ling  nr.d 
arranging  the  data  for  his  large  Gcolof,uat  Mcp  i4  Jinihm.l  and 
\Vr,lfs.  :r!lh  piirl  I'f  Sailliind.  which  appeared  in  1815.  in  fifteen 
sheets,  i  ngT::\  i  <l  on  a  scale  of  5  m.  to  i  in.  The  map  svas  reduccni 
to  sm.'dkr  forn-;  ir.  iSii);  and  from  this  date  to  i8j2  twenty-one 
sefmrate  county  geological  ma|)s  and  several  sheets  of  sections 
were  published  in  successive  years,  the  whole  constituting  a 
G'ologiaU  AtUu  oj  England  and  Wales.  Smith's  collection  of 
fossils  was  purdwscd  in  iK  16-1  Hi 8  by  the  Biftish  Museum. 
In  1817  a  portion  of  the  descriptive  catalogue  waa  published 
under  the  title  of  a  Slraiip»fhkat  Sytim  rf  OrjawM  Fattib. 
Prior  to  this,  in  1816,  lie  commenoed  tlie  publication  of  Strata 
Utntified  by  Orgamted  FoisSi,  with  liguics  printed  on  paper  to 
oomnwod  in  some  degree  with  the  natural  hue  of  the  strata. 
In  thb  work  (of  which  only  four  parts  were  published,  1816-1819) 
is  exemplified  the  great  principle  he  established  of  the  identific.;- 
lion  of  strata  by  their  included  organic  remains.  In  January 
i,S}i  the  (.eologieal  Smiity  of  London  conferred  on  Smith  the 
first  Woliaslon  nudal;  mx  which  occision  Sedgwick  in  an 
eloquent  address  referred  lo  Smith  as  '  the  Falhcr  of  English 
Geology  ";  and  the  government  conferred  upon  him  a  life- 
pension  of  £100  per  annum.  The  degree  of  LL.D.  he  received 
from  Dublin,  at  the  meeting  of  the  British  .Association  in  that 
city  in  1835.  In  1838  he  was  appointed  one  of  the  commissioners 
to  select  building-stone  for  the  new  Houses  of  Parliament. 
The  last  yeats  of  his  life  were  spent  at  Hackness  (of  which  bo 
made  a  good  geological  map),  near  Scarborough,  and  in  tha 
latter  town.  Ks  usually  tubnit  health  failed  in  rSjQ,  and  on 
28tb  Aofuat  «f  that  jwar  ha  died  at  Northampton.  He  was 
buried  at  St  Peter's  chtndi,  and  a  btut  by  Chantrey  was  placed 
in  the  uave.  In  1801  the  earl  of  Ducie  erected  a  niOBUncat 
to  his  memory  at  his  native  place,  Churchill. 

His  -Ui-fnoirJ.etlited  by  Ilis  nephew,  John  I'liillips,  apjieared  in  1S44. 

SMITH.  SIR  WILLIAM  (1813-180:5).  English  lexicographer, 
was  born  at  I%nfield  in  181  ^  of  Nonconformist  jiarents.  He  w.is 
originally  destined  for  a  theological  career,  but  instead  was 
attided  to  a  solicitor.  In  hb  spare  time  he-uugbt  UumU 
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classics,  and  when  he  entered  Universily  Oollcfe  he  carried  off 
both  Um  Gntk  and  Latin  uriwa.  Ue  was  fnUmd  at  Cray's 
Iim  ik  liso^  bat  gw»  op  Ui  kill  itiidkt  fbr  «  pott  at  Uid*^ 
CoUcge  acinol,  and  bqpu  to  write  on  dassJcal  wbjects.  He 
nest  tuned  Us  stten^m  to  lesleography.  His  fint  etictnpt 
was  the  Dictionary  of  Greek  and  Roman  AntiquUies,  which 
appeared  in  1842.  The  Rrcatcr  part  of  this  was  written  by 
himself.  In  iS^u  idllowtxl  the  Diilioii  iry  ol  Creek  old  Roman 
Biography,  and  llic  trreek  and  Romun  OiO);r,ip/i\  in  1H57.  In 
this  work  somo  nf  the  leading  scholars  i>l  the  da)  were  assijciated 
with  him.  In  iHso  he  publishfxi  the  first  of  the  srh<Kjl  dirtion- 
aries;  and  in  185  5  he  b<T».in  th<-  rrinripLa  M-rics,  which  markcl  :i 
distinct  step  in  the  school  teaching  uf  Ureck  and  Latin.  Then 
came  the  Studeml^  Manuals  oj  History  ami  IMerature,  in  which 
the  Greek  history  was  the  editor's  own  work.  In  carr>'ing 
out  this  task  Smith  was  most  ably  seconded  by  John  Murray, 
the  publisher,  wbo»  when  the  oiigiiul  publishcis  of  the  dictionaries 
got  into  dtflkMlttw,  voluntecrad  t«  take  a  ahai*  in  tlw  nader- 
taklnf  .  The  most  Impnuuit,  perhaps,  of  the  books  edited  by 
WnUam  Saiith  were  those  that  desH  with  eodeanstical  subjects. 
These  were  the  Dictionary  of  the  BiUc  (1860-1865) ;  the  Dictionary 
of  Christian  Antiquities  {i&t$  -\?i&o),  undertaken  in  collaboration 
with  Archdeacon  Chccthana;  and  the  Dictionary  of  Christian 
Biography  (1877-1887),  jointly  with  Dr  Henry  Wace.  The 
Alias,  on  which  Sir  Getirge  (iruve  col!a!"itau-d,  appeared  in 
1875.  From  1853  to  iS^ig  .Smith  wcis  cl.is.sical  examiner  to  the 
University  of  I^indon,  and  on  his  re:  ir<  m<  nt  he  became  a  member 
of  the  Senate.  He  sat  on  the  Committee  to  inquire  into  questions 
of  etfiyright,  and  was  for  several  years  registrar  of  the  Royal 
Lhamry  Fund.  He  edited  Gibbon,  with  Guizot's  and  ^lilman's 
aotaa,  in  1854-1855.  In  1867  he  became  editor  of  the  Quarterly 
Aaiiw,  whJdi  he  directed  with  maiked  suoocas  until  his  death  em 
the  7th  of  October  1893,  bis  lemailiable  menory  and  accoiaQr, 
as  well  as  his  tact  and  courtesy,  qtedaliy  fitting  him  for  mdi 
a  post.  He  was  D.C.L.  of  Oxford  and  Dublht.  and  the  honour 
of  knighthood  was  conferred  on  him  the  year  before  his  death. 

SMITH.  WILLIAM  PARRAR  (18J4-IQ05),  American  general, 
was  bcirn  at  St  .Alh.ins,  \'ermont,  on  the  i7lh  of  rehrvi:iry  1824, 
and  pradu.iled  from  West  I'oinf  in  1^41;,  In-ini?  assigned  to  the 
engineer  branch  of  the  army.  He  was  tw  ite  assistant  professor 
of  mathematics  at  West  Point  (1S4&-1S4S  and  1855-1856). 
During  the  first  campaign  of  the  Civil  War  he  was  employed  on 
the  stafi,  in  August  1861  became  brigadier-general  of  volunteers, 
and  was  breveted  licutcn.ant-colonel  U.S..\.  for  his  gallantry  at 
the  action  of  White  Oak  Sywamp.  In  July  1862  he  received 
pmnotioo  to  the  rank  of  major-general  U.S.V.  Smith  led  his 
tfvWon  with  coospkuous  vahnir  at  Antictam,  and  was  again 
bfwreled  in  tlw  rcguhr  anny.  On  the  twignmetit  ol  GeMcal 
Franklin  to  a  superior  command  Smith  waa  pfatosd  «t  the  head  of 
the  M.  corps  of  the  Army  of  the  Potomac,  which  he  led  at  the 
diKi.strous  battle  of  Fredericksburg  (q.v.).  The  recriminations 
whith  folIoHtt!  le<'.  to  the  famous  general  order  in  which  several 
of  the  senior  otticers  of  the  army  were  dismissed  and  su.ipimie.l 
by  General  Hurnsii'.e.  Smith  was  one  of  these,  but  it  is  to  his 
credit  that  he  di<l  not  le.avc  the  army,  and  as  a  brigadier-general 
he  commandeil  inmps  in  I'enn.sylvania  during  the  critical  da>s 
of  the  Gettysburg  camp.'tign.  Later  in  i>i6,s  he  w.is  aspignc<l  to 
duly  as  cliief  engineer  of  the  Army  of  the  CumlR-rland.  :\i  such 
he  conducted  the  engineer  operations  which  reopened  the 
"cracker-line  "  from  Chattanooga  (g.r.)  to  the  base  uf  supplies. 
Of  this  action  the  House  Committee  on  military  affairs  reported 
in  186s  that "  as  a  subordfante,  Gcnenl  W.  F.  Smhli  had  saved 
the  Army  of  the  Cumberland  from  capture,  and  afterwards 
dincted  it  to  victory."  Smith  was  now  again  noobiated  for 
the  rank  of  major-general  U.S.V.,  and  Grant,  who  was  much 
impressed  with  Smith's  work,  insi.sttd  slrcmgly  that  the  nomina- 
tion .nhould  Itc  conl'irmcd,  whith  was  aciordingly  done  by  the 
Senate  in  March  1864.  Grant,  attordinK  to  his  own  statement, 
"  was  not  long  in  finding  out  that  tin-  objections  to  Smith's 
promotion  were  well  grounded,"  but  he  never  >;ated  the  grounds 
oi  his  complaint,  and  Smith,  in  the  "  Battles  and  Leaders  "  scries, 
Mrintatuwi  thM  thsy  ink  pwdy  of  a  poaonal  character.  For 
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the  ViiilniaD  campaign  of  1864  Smith  was  specially  assigned  by 
Grant  to  mnwnaad  the  XVIII.  corps,  Axvay  of  the  James,  and 
betook  part  in  the  battle  of  CW  .Bum  aad  die  first  operationa 
against  Petenbmg,  after  whidi,  iMIe  afastnt  on  leave,  he  was 
suddenly  deprived  of  hb  onnnand  by  Grant.  He  resigned  from 
the  volunteers  in  1865,  and  from  the  U.S.  army  in  186;  I  nirti 
1864  to  187,^  he  was  president  of  the  International  TeleKraph 
Ci'iniiaiiv  ,  and  in  1875-ifiSi  scr.'ed  on  the  board  of  poHce 
commissioners  of  New  York,  becoming  president  of  this  in  1877. 
.'\ftrr  iHHi  he  was  engaged  in  civil  engineering  work.  He  died 
at  Philadelphia  on  the  jSth  of  February  1003. 

SMITH.  WILUAM  HENRY  (:8o8-i872),  English  author, 
was  born  at  Hammersmith,  London,  in  1808.  He  was  educated 
at  Radley  School,  and  in  1821  was  sent  to  Glasgow  Univeruiy. 
In  1873  he  entered  a  lanyer's  office,  in  which  he  remained  for  five 
years.  He  was  called  to  the  bar,  but  had  no  praclioe:  Ha 
conttdbated  to  the  Literary  GoMeUe  and  to  the  Atkenamm,  under 
the  name  of  **  Wooi-gatherar,"  attiactfnt  loaie  attantkm  hf 
the  delicacy  and  finish  of  his  style.  EnuiUt,  «  J^tSoMffUcal 
romance,  appeared  in  1835,  two  poems,  GvUofu  and  SMm^,  hi 
1836,  and  in  1830  he  formed  a  connexion  with  Blathcood's 
MaKotine,  for  which  he  acted  as  philosophicil  critic  for  thirty 
years.  In  1S46  a  visit  to  Italy  led  to  the  w  riting  of  .a  tale  entitled 
.M ildred,  whii  h  was  loo  purely  reflective  to  be  surt cssfid.  In  1851 
he  declined  the  chair  of  moral  philosophy  at  Edinburgh,  being 
unwilling  to  abandon  his  quiet,  studious  life  in  the  Lake  District. 
There  he  completed  his  philosophic  romance  Thorndale  (1857), 
which  was  considered  at  the  time  to  be  a  work  of  real  intellectual 
value.  A  similar  production,  GrataJntrst,  appeared  in  1862;  a 
second  edition  contained  a  memoir  of  the  author  by  his  wife. 
Smith  died  at  Brighton  on  38th  March  187a.  He  also  wrote  twa 
plays,  oneof  which,  Atluhaeld,  was  produced  "by  Haaeady  in  1843. 
It  waa  published  with  Us  other  tragedy,  Sir  WiOiam  CrkkUm, 
faa^4&,   

8HITR,  WIUIAH  RBMIT  (1825-1801),  English  man  of 
business  and  statesman,  was  born  in  London  on  the  J4th  of  Jime 
1825.  His  father  w.os  the  founder  of  the  great  distributing  firm 
of  W.  H.  Smith  &  .Son,  in  the  Str.ind,  and  at  an  early  age  he 
became  a  partner  and  devolc<l  himself  to  the  business.  He 
betrajed  no  pohtical  asi)irations  until  1865,  when  he  came  fur- 
ward  iis  a  Conservative  to  contest  Westminster  against  John 
Stuart  Mill  and  the  Hon.  Mr  Grosvenor.  Defeated  on  that 
occasion,  he  triumphed  in  1S68,  winning  a  viaory  when  his  party 
was  in  general  vanquished  on  all  sides.  The  prestige  thus 
obtained  combined  «-ith  wealth  and  his  business  abilities  to 
recommend  him  to  Disraeli,  who  in  1874  made  him  secretary  to 
thoTreuuiy.  In  1877  he  gained  cabinet  rank  aa  lint  lord  of  the 
Adniial^;  in  iSBs  he  was  soccessivrfy  teoetary  for  War  and 
cUef  aecretaiy  ior  betand;  fat  1886  ha  waa  agda  at  the  War 
Office;  and  when  bte  hi  that  year  Lord  Randolph  ChurchiU's 
resignation  necessitated  a  reconstruction  of  the  ministr>',  Mr 
Smith  found  him.sclf  first  lord  of  the  Treastiry  and  leader  of  the 
Housi-  of  Conimor.s.  Ho  w.as  no  orator,  and  made  no  pretence 
to  genius,  but  his  suc-c<'ss  in  these  high  ofTiees  was  complete, 
and  was  adiiul'.cnv  due,  nol  merely  to  business  aliility,  liut  to 
the  universal  respect  which  was  gained  by  his  patience,  good 
temper,  /.eal  for  the  public  service,  and  thorough  kindness  of 
heart.  He  died  at  Walmcr  Castle  (which  he  occupied  as  Warden 
of  the  Cinque  Porta)  on  the  6th  of  October  t89t<  laiccognitlon 
of  his  stfvices  a  peerage  in  her  own  right  waa  eonferred  on  bis 
widow,  with  the  title  of  Viscountess  Hambkdsn.  Lady  Ramble- 
den  (b.  1838)  had  been  a  Miss  Danven,  and  before  manyfaig 
Mr  Sinith  had  becD  the  wife  of  Mr  B.  A.  Leach,  by  whom  the  had 
a  family.  Bcr  eldest  m  ^  the  aecond  marriage,  the  Hon.  W. 
P.  D.  Smith  (b.  iSftS),  rowed  In  the  Oxford  boat,  and  on  his 
father's  death  betatne  head  of  the  business;  in  iScji  he  was 
eletteil  Conservative  .\I.P.  for  the  Strand  (London),  and  was 
re  elected  in  1.S02,  1805,  nxx)  and  IQ06.  He  married  hi  1894 
Lady  F.sthcr  Gore,  daughter  of  the  carl  of  Arran. 

SMITH,  WILLIAM  ROBERTSON  (1S46-1804).  Scottish  philo- 
logist, physicist,  archaeologist.  Biblical  critic,  and  editor,  from 
xSBi,  of  the  9th  edltimt  of  thia  Encyclopaedia,  waa  bom  on  the 


.  kju.^cd  by  Googl 


27a 


SMITH,  SIR  W.  S. 


Bth  of  Nowenbcr  1846  U  Kdf  in.  ilimdaaiMn,  hiImk  hit 
fitiwc  mi  Tiee  Church  minuter.  HBiraicdMttcdai  hone  and 

■t  Aberdeen  University,  where  lie  attaiiiMl  the  htg^cet  acftdemic 

dntinctions,  winning  among  other  tllfaigi  the  Ferguson  malhc- 
maticul  schobrship,  which  is  open  to  aO  graduates  of  Scottish 
universities  under  three  years'  standing.  In  1866  he  entered  the 
Free  Church  Collcj?e  at  Edinburgh  as  a  student  of  ihe<)IoK>'- 
During  two  sutiuncr  sessions  he  studied  philosophy  and  theology 
at  Bonn  aiui  Guttingen,  making  friends  in  all  branches  of  learning. 
From  1868  10  1870  he  acted  as  assistant  to  the  professor  of 
natural  philoigophy  in  Edinburgh  University.  During  this 
period  he  was  not  only  most  successful  as  a  teacher,  but  produced 
Bitidk  oijgiiial  niMk— especially  in  .tbe  eiperimental  and  mathe- 
aatical  tmitiiMDt  of  cilectiicttjr— whidi  la  itili  regarded  as 
standard.  In  1870  be  was  appointed  and  ordained  to  the  office 
of  professor  of  Oriental  languages  and  Old  Testament  exegesis 
at  tile  1  rce  Churih  ColUf;e.  Aberdeen,  and  here  he  began  that 
Scries  of  ll>et»logical  iiive5li(;ation&  whicli,  thuracteri^etl  iis  they 
were  by  learned  research  and  the  u&c  of  the  most  stientii'ic 
methods,  were  destined  to  make  his  name  famous.  He  was  the 
pupil  and  personal  friend  of  many  leaders  of  the  higher  criticism 
in  Germany,  and  from  the  first  he  advocated  views  which,  though 
now  widely  accepted,  were  then  regarded  with  apprehension. 
The  articica  on  Biblical  subject*  which  he  contributed  to  the  9th 
edition  oF  the  EncydopaMa  BrUamika  datieswd  and  alarmed 
the  authorities  of  the  Free  Church.  In  1876  a  committee  of  the 
General  Assembly  of  that  Churcfa  reported  on  them  so  adversely 
that  Smith  demaiuled  a  formal  tri;tl,  in  tlu-  course  of  v.hii  h  he 
dcfcndetl  hiniS4  lt  with  (onsummale  ability  and  cloqueiiLC-.  1  he 
indictment  dri)ppc<t.  \<vil  :'.  vote  of  want  of  confidence  was  pass<-(i. 
and  in  l88t  Smith  was  n-movetl  from  !iis  chair.  During  this  long 
struggle  he  w;is  .sustained  by  the  conviction  that  he  was  lij?hling 
for  freedom,  and  at  ihc  end  of  the  trial  he  was  probably  (he 
Btoat  poptdar,  if  itot  the  most  powerful,  man  in  Sootlaad.  Marks 
«i  qmpatfay  were  showered  on  him  from  all  sides. 

In  1875  be  was  appointed  one  of  the  Old  TeMament  nviseis; 
Jd  i88o-t88«  he  ddivcted  by  invitatim,  to  vciy  laige  audiences 
in  Edinburgh  and  Glasgow,  two  courses  of  lectures  on  the 
critidsm  of  the  Old  Testament,  which  he  afterwards  published 
( Thr  Old  Testament  in  the  Jewish  Church,  first  (Mlition  i  fiS  t ,  second 
C<lili<m  iSqj,  and  The  l'rof)li(ts  of  Israel,  iS.Sj.  which  also  passed 
through  two  cdilionsl;  and  mjoii  after  his  dismiss^il  from  his  chair 
he  joincii  Professor  Bayne^i  in  the  editorship  of  the  Encyclopaedia 
Britannica,  and  after  Professor  Bayncs's  death  remained  in 
supreme  editorial  control  till  the  work  was  completed.  His  versa- 
tility, fimmcss  combined  with  tact,  width  of  view,  and  pains- 
takiac  straggle  for  accuracy  were  largely  rcsiwnsiblc  for  the 
mafaitenaDce  <d  its  high  standard.  But  he  did  not  let  his  other 
duties  faiterfere  with  hb  Semitic  stvdiea.  He  visited  Arabia, 
Egypt,  S>Tia,  Palestine,  Tunis  and  southern  Spain,  and  hacl 
an  intimate  knowledge  of,  and  personal  acquaintance  with,  not 
only  the  literature,  1  lif  life  of  lh<-  Kasl.  His  early  friendship 
with  J.  F.  McLennan,  lhal  most  original  student  of  primitive 
marriage,  had  a  gre.it  influence  on  Smith's  studies,  ami  his 
attention  was  always  strongly  attracted  to  the  compar.aiivc 
study  of  primitive  customs  and  their  meaning.  His  chief  con- 
tributions to  this  branch  of  learning  were  his  article  SACRiricE 
in  the  Encyclopaedia  Britannica,  his  Kinship  and  Marriage  in 
Body  AraUa  (Cambridgeb  iSAs),  and  above  all  his  iMtwra  oh  Me 

lUi^^llejlnniiM*  (tat  aditiOBt889»nid  edition  1894)-  His 
originality  and  in9  of  mind  enabled  fafaa  to  seise  the  essential 
among  masses  of  detaib,  and  he  bad  in  a  marked  degree  the  pow  cr 
of  carrying  a  subject  farther  than  his  predecessors. 

In  1883  Robertson  Smith  wa-s  appointed  I.ord  .Almoner's 
Profe&sijr  of  Araiiic  at  Cambridge,  which  henceforth  became  his 
home.  He  occupied  nH)ms  in  Trinity  College  till  1.SS5.  when  he 
was  elected  to  a  prufcs.sori.vl  fellowship  at  Christ's  College.  In 
i8£6  be  became  university  librarian,  and  in  18S9  Adams  Pro- 
fessor oiftolbic.  In  i8ji8-i8gi  he  delivered,  as  Burnett  lecturer, 
three  coutses  of  lectures  at  Aberdeen  on  the  primitive  rcligimi  of 
the  Seniles.  Early  in  1890  grave  symptoms  of  constitutional 
disease  nanilested  tbcasdvcs,  and  tbe  last  years  of  his  life  me 


full  of  suffering,  which  be  bora  with  the  utBMMt  eouKSis  and 
patience.  He  never  ceased  to  work,  and  when  near  Us  end  was 

actively  engaged  in  planning  tbe  EneydopaeHa  B&tko,  whidt 

he  had  hoped  to  edit.  He  died  at  Cambridge  on  the  31st  of 
March  1804,  and  was  buried  at  Kclg.  Small  and  sHght  in  person 
and  never  robust  in  licallli,  Robertson  Smith  was  yet  a  man  of 
rea.-,eless  and  liery  energy  ;  of  an  intellect  exlraor<linarily  alert 
an<l  quiclc.  anil  as  sa^;ac^ous  in  practical  matters  as  it  w,is  keen 
and  piercing  in  s(x-cuIation;  of  an  erudition  astonishing  both  in  its 
range  and  in  its  readiness;  of  a  temper  susceptible  of  the  highest 
enthusiasm  for  worthy  ends,  and  able  to  inspire  others  with 
its  own  ardour;  endowed  with  the  warmest  affections,  and 
with  the  kindest  and  noat  fsaerous  diqioaition,  but  impatient 
of  stupidity  and  icn^  to  blase  otit  at  whatever  savoured  of 
wrong  and  injustice.  The  sweetness  and  purity  of  his  natim 
combined  with  his  brilliant  ronversattonal  powers  to  render 
him  the  most  delightful  of  friends  and  companions. 

S(T^  aU  1  fames  Brvce.  Sluiiin  in  Contemporary  Biopaphy  (li>o^). 

(A.E.S.j 

SMITH.  SIR  WILLIAM  SIDNEY  (1764-1840),  English  admiral, 
was  the  second  son  of  Captain  John  Smith  of  the  Guards,  and 
was  born  at  Westminster  on  the  list  of  JiJy  1764.  He  entered 
the  navy,  according  to  his  own  account,  "  at  the  beginning  of 
the  American  War,"  being  only  about  eleven  years  of  age.  For 
Us  bravery  under  RodnQf  in  the  action  near  Cape  St  ^^nocBt 
in  January  1780,  be  was  on  the  isth  of  September  appointed 
lieutenant  of  the  "  Alcidc,"  74.  After  serving  in  the  actbns 
apainst  the  Krer.;  h  f(f.;^'hl  liy  tiravesofi  ('heba|K-akc  in  17.S1  and 
by  kiKitK  V  at  the  l-trward  Islan<lh  in  17SJ.  he  was  on  the  6lh  of 
May  of  the  latter  year  promo;cd  to  be  comniander  of  the  "  Fury  " 
sKk>p,  and  on  the  i  .Sth  of  OctitU  r  advance*!  to  the  rank  of  captain. 
His  ship  having  been  paid  oil  in  the  beginning  of  1784,  he  spent 
two  years  in  France  and  afterwards  visited  Spain.  From  1790 
to  1792  he  advised  the  king  of  Sweden  in  the  war  with  Ruaiiaf 
receivingforhiaservioestbehooour  of  knighthood.  After  bis  re- 
turn to  Engfamd  be  wnssent  on  a  missioo  to  Constantinople,  and 
having  joined  Lad  Hood  at  Tnulon  fnwi  Smyrna  b>  December 
1703.  he,  though  only  on  half  pay.  was  actively  employed  to  the 
attempt  to  bum  the  enemy's  ships  and  arsenal.  In  the  following 
years  he  was  engaged  in  the  Channel  hunting  French  privateers; 
but,  having  with  the  boats  of  his  scjuadron  boarded  in  HavTe-de- 
Gracc  harbour  a  lugger  which  w.as  driven  by  the  tide  abf)ve  the 
French  forts,  he  was  on  the  iqth  of  .April  f;<)6  com[K'l!ed  to 
surrender  and  sent  a  prisoner  to  Paris.  By  means  of  forgc<i  orders 
for  his  removal  to  another  prison  he  made  his  escape  from  the 
Temple,  and,  crossing  tbe  Channel  in  a  small  skiff  picked  up  at 
Havre,  arrived  in  London  on  the  8th  of  May  179S.  In  October 
hewasappointedtotheomimandof  the"  Ti^,"8o,andw8SSent 
to  the  Medlterrsaean.  By  a  very  curioua  decision  of  the  govern* 
mcnt  he  was  joined  in  oommimion  with  his  brother  Spencer  Smith, 
minister  at  Constantinople.  Learning  of  Bonaparte's  approach  to 
St  Je.m  d' Acre,  he  hastened  to  its  relief,  and  on  the  i6ih  of  March 
170Q  ca[)tured  the  enemy's  tlolilla,  .iftcr  which  he  successfully 
dcfende<l  the  town,  compelling  i.leun  on  the  loth  of  May  to 
raise  the  siege  and  retreat  in  liisorder,  le.iving  all  his  artillery 
behind.  For  this  brilliant  exploit  he  received  the  sjiccial  thanksof 
the  Houses  of  P.irhament  and  was  awarded  an  annuity  of  £1000. 
On  tbe  34th  of  January  1800  he  took  upon  himself  to  make  the 
Gonventkm  of  El  Ariah,  by  which  tbe  French  were  to  have  been 
allowed  to  evaoMte  Egypt.  Hia  action  was  disaUowad  by  Us 
superiors,  who  insisted  tbst  tbe  nnoch  must  stttNttdsr.  Sllb* 
sequent  ly  he  co-operated  with  Abercromby,  under  whom  ha 
i  commandcHi  the  naval  briiraiie  at  the  battle  of  .Mxnikir.  where 
he  was  woundeti.  On  his  return  to  Knglaiul  he  was  in  i8oa 
electe<l  M.P.  for  the  city  of  Rochester.  In  March  itei  he  was 
conimi&sione<l  to  watch  the  preparations  of  '.hv  French  for  an 
invasion  of  England.  Having  on  the  oih  of  Nov  endnr  iSo  ,  bet  n 
promoted  to  be  rear-admiral  of  the  blue,  he  was  in  the  following 
January  despatched  on  secret  servke  for  the  protection  of  Sicily 
and  Naples.  His  conduct  was  as  usual  brilliant,  but,  also  as 
usual,  Hi  vaiAy  and  saM  Sissttion  led  him  mto  qnaireb  with 
tbe  military  officm.  He  relieved  GaeU  and  captured  Capri,  but 
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on  ihc  2  5lh  of  January  1S07  received  onlcrs  to  proceed  to  Malta, 
whence  he  joined  Sir  John  Dmkwonh,  who  w;ui  sent  to  act 
against  the  Turks.  On  the  7th  ot  I'l  hruary,  with  the  rear  division 
of  the  s>ii;.i.iriin,  he  destroyed  the  I  urlvish  lleet  ami  spilled  the 
batteries  oil  Abydos.  In  November  following  he  was  sent  to 
blockade  the  Tagus,  and  was  mainly  instrumental  in  emfwrking 
the  Portuguese  prince  regent  and  royal  family  for  Rio  de  Janeiro, 
after  which  be  was  sent  as  commander-in-chief  to  the  coa!,i  of 
S.  Americm  in  Februaiy  180&.  At  Rio  he  was  entangled  in 
another  qoand  with  the  British  minister,  Lord  Strangford, 
aad  was  mmmuBly  tecalled  in  1809.  On  tlie  jut  of  July  1810 
he  was  made  vice^dniinl  of  the  Uue,  and  00  the  iSth  ol  July 
1813  was  despatched  as  second  in  mmniand  tinder  Sto  Bdward 
Petlew  (afterwards  Viscount  Exmouth)  to  the  Medtertanean, 
t  il-  the  expedition  was  uneventful.  His  term  of  active  service 
praetically  closed  ill  He  was  made  K.C.B.  in  1815  and 

in  iSii  admiral.  The  later  years  of  his  life  were  spent  at  Paris, 
whore  he  died  on  the  36th  of  May  1840.  His  restless  self- 
a.'^seriion  brought  him  into  collision  with  many  of  his  cuntemp<3r- 
arics,  including  Nelson  and  Sir  John  Moore.  Colonel  Bunbury's 
Sarralitt  oj  some  I'asSiigfs  in  the  GreiU  \['<ir  u-ilh  France  contains 
a  most  amusing  account  of  his  theatrical  vanity.  Kut  though  hy 
natme  a  boaster  be  was  both  daring  and  ingenious. 

See  Barrow,  LiJt^Aimini  Sir  W.  S.  Smith  U  vols..  1848). 

SHRB,  a  worker  In  netab.  The  0.  Eng.  smid.  Do.  smid, 
Gcr.  ScMmied,  &-c..  arc  from  an  obsolete  Teul,  verb  tmiAttH,  to 
foigc.  The  root  is  seen  in  Gr.  crfiihi,  a  graver's  tool.  It  is 
apparently  not  connecicd  with  "smooth,"  where  an  ori^'in  1 
IK  has  been  lost.  There  is  no  foundation  for  the  old  etynsologii.d 
gue>s  sshirh  ideniilirs  "smiih"  wish  "to  smite,"  as  the  one 
who  smites  or  beats  iron.  W  hen  U5<<1  without  .such  qualilicition 
as  appears  in  "  goldsmith,"'  "  silversmith, "  &c.,  the  term  means 
a  worker  in  iron,  especially  as  indicating  a  "  blacksmith,"  one 
who  forges  iron,  as  opposed  to  "  whitesmith,"  the  finisher  and 
poliaher  of  iron,  or  "  tinsmith,"  a  worker  in  tin.  The  word  has 
orfgiaated  one  of  the  commonest  of  English  surnames,  sometimes 
takliK  various  archaic  forms  (Smyth,  Smythe^  Smifth,  &c.; 
also  German  Schmidt). 

mis  OflUJBQI,  an  American  institution  for  the  U^ber 
education  of  women,  at  North.ampton,  Bfaasadraietts.  It  was 
founded  by  the  will  of  S(q>hia  Smith  (i  706-1 A70)  of  Hatfield, 
who  gave  money  to  5>mUh  .\cademy  in  Northampton  and  to 
Andovcr  TheDlo^ical  Seminary,  and  who  left  about  $365,000 
"  for  the  establishment  and  maintenance  of  an  institution  for 
the  higher  education  of  young  women,  with  the  design  to  furnish 
them  means  and  fiiciliti»-s  for  education  equal  to  those  which  are 
aff'irdi  (i  in  our  colleges  for  young  men  ";  she  chose  Northampton 
as  the  site  of  the  college  and  selected  the  trustees.  I'he  college 
was  chartered  in  1871  and  waa  opened  in  1875. 

On  the  rollcRp  campus  in  the  central  part  of  Northampton  are: 
CiiUe^i/  li.ill,  Willi  .llirMiIu^l^.ltlvl•  <ithit-i.  mlily  hall,  and 

let  ture  n-jiiis;  Set'.yc  Hall,  with  dejiartmetu  olhix-K  and  recitation 
riMjin^;  a  lllirar>-.  cDmplctcd  in  1910  and  containing  30,000  volumes 
in  that  \ear ;  an  auditorium,  with  a  large  organ  and  a  seating  rafuu  ii  y 
of  3500;  the  Lilly  Hall  u(  Science;  Chemi.'>try  Hall;  an  aiilronomical 
olMervator>-;  Music  Hall;  the  Hillycr  Art  Gallery,  with  an  en- 
dowment of  Sso.ooo  (<■«■  the  incnpase  of  its  collections;  the  Students" 
BuildirK  for  the  social  life  ot  the  student.*;  the  Lyman  Plant  House 
and  the  botanic  dardcn;  the  .Xlumnac  Gymnasium;  the  .Allin 
Recr«ation  Field;  siKic-cn  (in  1910)  dwelling-houses  for  the  >tijdi  nt'' 
on  the  plan  of  pri\'ate  homen.  not  dormitories;  an  infirmary;  and 
Sonnyaide,  a  hone  lor  ainvalcicenta.  Eatniwe  requtrements  differ 
Bttle  from  those  of  the  College  Entraaoe  Examination  Board.  All 
undergraduate  e"ur«»*K  are  Lirjtely  electi^x  and  lead  to  the  degree 
of  Bachelor  of  .Xrt'i  I  .raduate  courts  li  .id  in  the  degrees  of 
Master  of  .\ns  and  Doctor  <if  I'lul. winlu',  the  latter  dK^trrre  beini; 
rarely  confirred  and  "only  in  r<  ■l't  :i m  of  hiith  *"holatl\  i-i  lin 
meat  and  of  ability  to  carry  on  original  rewarch."  In  1909-1910 
there  were  10^  teachers  and  1635  atudema  (of  wiMm  8  were  giadoate 
■tndents),  and  the  college  had  an  endowment  of  about  $1,300,000. 
The  annual  tuition  charge  was  tloo  until  tgoi),  when  it  became  I150. 
There  arc  .■.ix  fellowship!.,  of  I500  each.whicharc  granted  for  graduate 
rcwarch;  and  there  are  many  undergraduate  (ichobirshipR.  and  loans 
arc  made  to  needy  students  by  the  Smith  Students'  .Md  Society 
fi897).  The  College  contribute*  to  the  American  Classical  ScbooU  at 


first  pftaideflt  of  the  coUeae  from  1S73  to  September  1910  was 
i^wrcnus  Claric  Scelye  (b-  ioS7)i  a  giadiiate  of  Union  College  and  of 
Andover  Tbeolo^carScmiaary. 

SMITH'S  PALLS,  a  town  aad  «tttport  of  Lajiatk  ommty, 
Ontario,  Canada,  on  the  Rideatt  river  and  canal,  and  theOmadian 
Pacific  railway,  28  m.  N.W.  of  Brockville.  Pop.  (1901)  5155. 
It  contains  saw,  shingle,  woollen  and  planing  mills,  and  large 

.igrlrul:  i;r:tl  :m[ilrmi-nt  works,  and  h.is  ri  Kiilar  si  i-;.ni(-r  conneiiaB 
with  Kint^s'.on  aiui  Ottawa  hy  the  Kiiicau  river  aiui  canal. 

SMITHSON,  HENRIETTA  CONSTANCE  Irish 
actress,  Was  the  daughter  of  a  theatrical  manager.  She  made 
her  first  stage  api^n-arance  in  1S15  at  the  Crow  Street  theatre, 
Dublin,  as  .\lbina  MandcviUe  in  Reynolds's  IViil.  Three  years 
later  she  made  her  first  L>ondon  appearance  at  Drury  Lane  as 
Let  ilia  Hardy.  She  had  no  particular  success  in  England; 
but  iu  Paris,  in  iSaS  aad  183a,  whither  she  first  went  with 
Macrcndy,  she  aroused  immense  enthosiaam  as  Desdemaaa, 
X'irgitria,  Jtdiet  and  Jane  Shore.  She  had  a  host  of  adniren^ 
among  them  HacM  BcrlioK  (f  a),  whom  She  owtricd  in  1833. 
They  separated  in  1840.  At  the  time  oi  her  marriage  her 
popularity  was  already  over  and  she  was  deeply  in  debt.  A 
benefit  was  gi%'en  her,  but  she  had  the  mortification  of  seeing 
a  rival  a;>[il.iuded  when  she  herst'lf  was  coldly  received.  She 
retired  from  the  stage,  and  died  uu  the  .,rd  o!  March  1854. 

SMITHSON,  JAMES  (i765-iS:()),  Brilish  chemist  and  iiutjcral- 
ogist  and  founder  of  the  Smithsonian  Institution  at  Washington, 
a  natural  son  of  Iluph  Smilhson,  ist  duke  of  Nort humlicrland, 
by  Mrs  Elizabeth  Keate  Macie,  a  grandiiaughler  of  Sir  George 
Hungcrford  of  Sludley,  was  born  in  1- ranee  in  1765.  He  was 
educated  at  Pembroke  College,  Oxford,  where  be  graduated 
in  1786,  and  was  known  in  early  life  as  James  Lew'is  (or  Lmd^ 
Made.  He  took  the  name  of  James  Smitbson  about  th«  ysav 
iHoa  His  attention  was  given  to  diemlstiy  aad  mfaewtegy, 
and  be  published  analyses  o{  csls mines  and  other  papers  In  the 
Anmds  oJ  Philosophy  and  PIM.  TVanr.  The  minenl  aame 
"  sraithscniite  "  was  originally  given  in  bis  honour  by  Beudant 
to  zinc  carbonate,  but  having  also  been  applied  to  the  silicate, 
the  name  is  now  rarely  used.  In  1784  he  accompanied  Faujas 
St  Fond  in  his  journey  to  the  Western  Islc-s,  and  in  the  English 
translation  of  the  ir.v.cn  tn  England,  Scvllai:d  .:;rjj  iIk  Iltbrida 
(1700)  Smithson  is  sj«>ki  n  of  .ts  "  M.  dc  Mccics  01  London." 
He  was  clecte<l  I'.R.S.  in  :7<S-.  lie  died  at  Genoa  on  the  27lh 
of  June  i.^.'i).  By  his  wdl  he  bc-c^ueathcd  upwards  of  £100,000 
to  the  United  States  of  Ame;-ica  to  found  the  Smithsonian 
Institution.  The  institution  (.sec  below)  was  founded  by  act 
of  Congress  on  the  lolh  of  .August  1846. 

See  "James  Smlth*iin  .ml  ti-  Hi<|iir>r"  (with  portraits),  by 
\V.  J.  Rheo.  and  "The  s  ■  mi-i   Uritings  of  James  Smithson, 
edited  by  W.  J.  Rhee5.  Smtlh'.fnum  Mtsc.  Coil.,  vol,  xxi.  (1879- 
IS80). 

SMITHSOMIAN  INSTITUTION,  an  American  institutiot^  of 
learning  in  Washington,  D.C.,  founded  by  the  bequest  of  J  uius 
Smithson  {q.t.),  who  seems  to  have  known  of  Joel  Barlow's 
plan  for  a  national  institution  of  learning  in  the  dty  «f  WasUnf* 
ton  in  aocotdanoe  with  George  WaaUogtoD^  wcBBWueadatfam 
in  his  fssewdl  addnss  of  1796.  His  estate  waa  left  to  a  nephew, 
Henr>'  James  Hungerford,  with  the  stipulation  that  should 
Hungerford  die  without  issue  the  whole  estate  should  go  "  to 
the  United  States  erf  .America  to  founti  at  Washington,  under 
the  name  of  the  Smithsonian  Institution,  an  establishment  for 
the  incrr.isf  .irid  (iifni'iion  of  knowledpe  uiiiotip  men."  Hunger- 
ford died  without  issue  in  l.S;t;.  There  w.ns  much  opposition  in 
.America  to  the  acceptance  o:  Smilhson's  licquest,  rnf  ic.  ir.lly 
by  John  C.  Calhoun  and  others  who  held  that  Congress  had  no 
power  under  the  Constitution  to  accept  such  a  gift,  but  the 
gift  was  accepted,  largely  through  the  efforts  of  John  Quincy 
Adams;  and  Richard  Rttsh,  sent  to  England  as  agent  for  the 
United  States,  quickly  obtained  a  verdict  for  the  American 
claim  to  the  estate.  In  September  1838  £104,960  in  gold 
sovereigns  waa  dsKmed  from  the  dipper  **  MedUtor  **  to  the 
Philadelphia  ndnt,  where  It  was  recoinied  into  American  money, 
(508,318-46;  in  1867,  after  the  death  of  Hungetford's  mother, 
a  fcsiduary  legacy  of  826,210  was  received  and  the  fund  then 
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MMontcd  to  $650,000.  AaactoftlwTthof  Julyi^sSCnpealed 
in  1841)  directed  the  invtstuMit  of  tlie  nonnr  in  atale  bomis, 
and  $500,000  was  invested  in  Ailcansas  bondi  wbidi  proved 

worthless,  but  Congress,  considering  thai  it  was  a  trustee  of  the 
fund,  made  an  appropriation  to  cover  the  loss.  By  other  gifts, 
nolalily  th.it  of  $216,000  from  Thomas  tii-orpi-  Ho(i(;k:iis  (d. 
iSi)-'  I  of  Setaukel,  Lour  Island.  New  York,  the  fund  was  increased: 
i:i  igio  it  amounted  to  $u44,Ql8,  drawing  intere>t  at  6"o. 

Ihefe  were  many  dilferent  suggealions  as  to  how  the  fund 
should  Ik'  used.  The  character  of  the  National  Institute  tc.dlrd 
National  Institution  before  1K43),  w  hich  was  organized  in  1840 
"to  piomot*  fldencc  and  the  u.scful  arts  and  to  establish  a 
Aklional  museum  of  history,"  had  a  great  influence  in  shaping 
the  act  (approved  on  the  loth  of  August  1846)  establishing  the 
Smithaoniao  InaUtutiom  and  providing  for  an  "  otaUtabment " 
by  this  name  compoeed  of  the  president,  vice-president, 
secretaries  of  state,  treasury,  war  and  navy,  the  postmaster- 
general,  the  attorney-general,'  the  chief-justice  of  the  supreme 
court  and  the  commissioner  of  the  patent  office  of  the  United 
Stales,  the  mayor  of  the  city  of  Washington  (amended  in  1871 
to  read;  governor  of  the  District  of  CoUmiliia),  and  such  other 
persons  as  they  may  elect  honorary  members.'  The  same  act 
provided  for  the  governim  nt  oi  •.he  If.s:  i;  ul  ton  by  a  Hoard  of 
Regents  comiKised  of  the  vice-president  ot  the  I  niled  Stales, 
the  mayor  of  the  city  of  Washington  (amended  in  1S7 1  as  aSiov  e  1, 
three  members  of  the  Senate  (appointed  by  its  president), 
three  members  of  the  House  of  Representatives*  (appointed 
Iqr  fta  ^eakn),  two  members  of  the  National  Institute  of  the 
Ctty  of  Washington  (cbosea  by  Joint  resolution  of  the  Senate 
and  House  of  RepceaenUtlvcs),  and  four  others,  inhabitants 
of  four  different  states*,  the  Board  chose  from  its  meml)en  a 
chancellor  (in  practice  the  vice-president  of  the  United  States 
until  1850  and  since  then  the  chief-justice).  The  act  provided  for 
the  deliver}'  to  the  Hoard  of  Regents  ar.d  ;hc  ni.iin'.tnancc  in  the 
buildings,  which  were  to  be  erected  actordiiiK  to  the  act,  of 
"  all  olijects  of  art  and  of  foreign  and  curious  research,  and  all 
oUjc;  is  of  natural  history."  &c.,  belonging  to  the  United  States, 
inclu<Iing  the  collections  of  Smithson;  and  it  enacted  that  any 
applicant  for  copyright  should  deliver  one  copy  of  (he  work 
to  be  cop\  righted  to  the  librarian  of  the  Smithsonian  Institution 
and  another  to  the  Librarian  of  Congress.*  TItanlu  to  the 
efforts  of  J.  Q.  Adams,  provision  was  made  for  the  use  of  the 
ineome  of  the  fund  only  and  the  principal  was  pcmanentiy 
invested. 

The  Regents  met  on  the  7tli  of  September  1S46.  tliose 
appointed  were:   George  Evans,  Sidney  Bnese  and  Isaac 

S.  Pcnnybacker,  aeoators;  Robert  Dale  Owen,  William  J. 

Hough  and  Henry  W.  Milliard,  members  of  the  Hemsc  of  Rcpre- 
Scnlalivi;-;    Kuf.;>  (lideon    liawley.    Riihard  Rush 

and  Wiiliani  (J.  I'reston,  li>  joint  resolution,  from  four  <liffcrent 
States;  and  Alexander  Dallas  Bache  and  Cicncral  Joseph 
G.  Tottcn,  from  the  National  Institute.  They  elected  (Dec. 
ll<4fi)  as  first  secretary  and  director  of  the  Institution,  Joseph 
Henry,  then  professor  of  natural  philosophy  in  the  College  of 
New  Jersey  (Princeton  University),  who  presented  in  his  first 
annuaJ  report  (Dec.  1847)  a  "program  of  organization."'  The 
first  paragraph  contained  the  following: — "  To  Increase  Kww- 
kdgfi:  It  is  proposed  (i)  to  stimulate  men  of  talent  to  make 
ordinal  teacMdics,  by  offering  suitable  rewards  for  memoiis 
containing  new  truths;  and  (a)  to  appropriate  aiwaally  a  portion 
of  the  income  for  particular  rcacuches,  tmdv  tfao  Erection  of 

!  Thr  S  cri'iary  i>f  the  Intcriorwasaddcdb  tS77aadtheSecietary 

ot  .\cnculturr  in  IH(»4. 

-  .\<>  hoiior.irv  members  have  Ix-en  chosen  since  1873,  and  an 
anR'ndment  of  l)><>4  omits  the  provision  for  their  election. 

'  In  January  HS47  Jame-s  D.  Westcott  ohjixled  to  thecoti-ititution- 
ality  of  the  act  b<^usc  by  it  members  of  C  ongress  were  apixiinled 
(contmr%  to  scrtion  6,  part  iL  of  the  ConMitution)  to  civil  ofliccs 
under  the  authority  ol  uw  United  Statcs  created  during  their  term 
of  oflice  in  Congress. 

*  In  Il4(>5  ilu'  .iciuat  cranting  of  copyright  was  tTOMfemd  fmtt 
the  Smithsonian  Institution  to  the  Library  of  C^ogress. 

*  Reprinted  in  Smitiuamim  I*$HMioH  JfisMdaiMmt  CattmHamt, 
vol.  XB.  pp.  399-406. 


ndtahlft  peiMDS.  T»  D^vu  KtumMgr.  It  is  proposed  (i)  to 
publiA s  aeiies  of  periodical  reports  on  the  progress  of  diffennt 
branches  of  knowledge;  and  {2)  to  publish  occasionally  separate 

treatises  on  subjects  ot  general  interest." 

Henr>-  was  executive  head  (secrietar\'>  of  the  InMitution  from  1846 
until  his  death  in  1876  and  its  oreiniaatioa  is  due  hugsV  (o  bim, 

lie  opposed  the  scheme  for  the  graoiial  fonnation  of  a  gennal  fibmry 

under  the  charge  of  the  In.stitu(ion,  and  in  1855  committed  tbcBaanl 
ol  Kcnents  to  a  re  fx  a  1  ol  the  previous  practice  of  spending  one-half 

of  ilx'  anitiial  iniiMue  <in  the  miisium  ant)  librarv'.  and  tni*  artiofl 
w.is  approved  by  an  investi^ai inn  h'Mkii  n^iim.il  n inmiittcc'  Tartly 
because  of  the  prumineiiev  given  to  nieteurulugical  research  when 

Henry  was  at  the  Albany  Academy,  and  partly  through  the  influence 
ot  James  Pollard  Espy  OT^SriSw).  m  i84e  a  plan  was  presented  for 
the  unification  and  systematizatioa  of  weather  obwrvation  under 
the  Institution,  and  in  December  1847  an  appropriation  wa*  made  for 

Kuch  mete<irological  research;  in  1849  lelf^raphic  transmission  of 
mi.tiori)U)^;l< al  int(  lli^rnci-  colKi  te<l  l>>  the  Institution  was  U-,;ijn; 
in  iti.so  a  standard  "Smithsonian  barometer"  (.\mokl  (iuyot's 
improvement  of  Etnat's  improved  FoitiB  "ditem  baramctrr") 
was  first  dntribuicd:  weather  maps  wcr  auoeesrfully  made  in  1856; 
anil  in  1870  the  meteorological  work  erf  the  Institution  was  incorpor- 
■lied  as  the  Weather  Bureau,  independent  of  the  Institution.  Mlet 
1854  llcnr>'s  annual  reports  rontaiiu'd  a  "  t;eneral  appendix  "  with 
reports  of  leilun  s,  such  a?  were  hrlil  under  the  auspices  of  the 
Institution  until  liidj,  summaries  of  correspondence,  special  papers. 
&c.  Dcfoie  iSjfo  msteerolggy  bulked  lafge|y  in  these  rcnons;  after 
ih.it  ye.ir  there  was  more  Nwth  American  arc1ia«!o1og\-  and  ethnology. 

Sixncer  F.  Baird,  Hcnr}''s  successor,  im  i  rtmraii  i1  in  iln'  ^;<  n<  ral 
appendix  annual  reports  on  the  progn  s-,  tin-  --rii  inc.  and  he 
t>erfectcd  llenr>'',s  system  of  "  international  ex(  han^ses,"  under  u  hich 
the  Institution,  through  agents  in  the  principal  litus  of  Kurojn-,  ex- 
changes its  own  publications,  those  of  other  departments  of  the 
UnitM  Stntwgswsrnnent,  and  those  of  Icanid  societies  for  foreign 
mibBcntioas.  BaM  had  been  at  the  head, of  the  United  Suic* 
National  Museum,  a  branch  of  the  Institution,  before  he  became 
secretary- of  the  Institution,  and  it  was  particularly  developed  during 
his  administration.  It  was  built  up  around  the  collections  of  the 
United  States  I'atint  Oflice.  which  were  lurnul  u\i  r  t<i  it  in  )8j8, 
and  those  of  the  National  Institute,  transferred  to  the  Smithsonian 
Institution  in  1861,  when  the  instituta  was  dissolved.  A  part  of  the 
collection  (including  SmiduKm's  collection)  was  destroyed  b>'  fire  in 
1865.  The  small  art  collection  which  remained  was  exhibited  in  the 
Corcoran  Gallery  until  1896,  A  new  building  for  the  Muwum  was 
erected  in  iK8i.  Mrs  Harriet  Lane  Johnston  (1853-1903)  left  her 
art  ci.lli  [  li.n  to  a  national  >;altery  of  art,  when  nucha  eallcry  should 
lie  estalilished,  and  in  loob  the  Supreme  Court  of  the  District  of 
Colambia  decreed  that  the  art  collection  of  the  National  Museum 
was  a  "  National  Gallery  "  and  turned  this  collection  over  to  the 
National  Museum,  whose  art  collections  have  been  called  since  that 
time  the  National  Gallery  of  Art  and  have  been  enlarged  by  the  gift 
from  Charles  L.  Freer  of  uctroit  of  more  than  Ijoo  pieces  frincc  1904), 
incbiditii;  ilif  worlc  of  .American  artists  (especially  Whivtlcr.  Tr\<m 
and  T.  \V.  Dewing)  and  of  Japanese  and  Chinese  n  asters,  and  by  the 
ajft  of  about  90  American  paintings  from  W.  T.  Rvans  of  New  York 
City.  The  museum  gained  much  valuable  archaeological  and  ethno- 
logical material  from  the  cjqtloring  parties  sent  out  under  J.  W. 
Powell,  excellent  icfathyological  specimens  through  Paird's  |K>i>ition 
as  United  States  Fish  Commissioner,  and  Kcm  ral  <<illic  lions  from  t^e 
i  \i;iiiif.  n).ulr  at  the  Centennial  I'xhil  iti. .ri  (A  dy  the  I  i;ii<d 

States  government;  and  it  has  a  gLXjd  hirliarium.  I  he  Bureau  of 
.\meriran  Kthnolog>'  was  establislu-d  as  a  branch  of  the  Institution 
in  1879,  when  the  various  organizations  doing  survey  work  in  the 
West  united  as  the  United  Statcs  (Geological  Surxey  and  anthropO- 
logical  and  ethnological  research  was  transferred  to  the  Smithaa^an 
Institution.  The  ilinrtor  <if  tin-  Hun  an  of  Ivthnoli^cy  in  1879-1903 
was  J.  W.  Powell;  he  was  succt^ikcl  liy  William  li.  liolmc*. 

Secretary  Baird  pLinned  an  astrophysit^iil  oliservator>- and  in  1&87 
appointed  as  assistant  itecretary  of  the  Institution,  to  take  charge  d 
tbeobaervatorv',  Samuel  P.  Langley  (^.r.),  who  succeeded  .is  se»Telar>  ' 
upon  Baird's  death  in  the  same  year.  In  tfl90a  small  ol>3ervator>' 
was  built  in  the  Smithsonian  Park ;  in  tBoi  an  appropriation  was 
made  for  astroplusiial  work  and  Ijooo  was  contrilnited  by  the 
executors  of  !  >r  j.  H.  Kidder  (l84J-i8.s^j  1.  l..nnl<  \  s  priiu  ipal 
research  in  the  observatorj-  was  on  the  nature  of  the  infra-red 
portion  of  the  spertrum.  Ilis  name  is  also  closely  connected  with  his 
paper  cntitlc«d  Expfriments  in  Ai^odynamus  ft 891).  and  with  the 
experiments  and  mathematical  studies  carried  on  under  the  lastita- 
tion  which  proved  that  a  machine  other  than  a  bdoon  onnU  be 
made  which  would  priKlui  e  enough  mechanical  power  to_  support 
itself  and  fly.    l'n<li  r  thi'  terms  of  the  Hodgkins  bequest  prireawore 

'  Conuress  was  long  jealous  of  the  power  of  the  Board  ot  Regents; 
anil  in  Congress  there  was  for  man>'  years  open  opp'.siiii.n  notably 
on  the  part  of  Andrew  Johnson,  to  the  vcr>'  exi«ifence  of  the  Institu- 
tion. 

'  In  January  1907,  after  Langley's  death.  Charles  Doolittle 
Walcatt  (bb  1890).  a  geoloi^sl.  director  of  the  VS.  Gcofaigical  Survey 
in  1894-1907,  becaaie  secretary  of  the  instltuthio. 
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ofltafed  in  1893  (or  research  and  inveid^tion  of  Atmospheric  air 
bk  OOnncxion  with  the  welfare  of  manland;  in  1695  an  u«ar<I  of 
f  10,000  was  made  to  Lord  RayloiKh  and  Sir  William  Ramsay  for  their 
disrovcry  of  argon;  and  a  iiu<l.il  was  awarded  to  Sir  jamcs  Dewar 
in  1  and  one  to  Sir  J.  J.  1  iiurn^jn  in  1901,  Duntif;  l^iiinli>  m 
administration  the  American  liisturical  Association  was  incorporated 
in  iStHf  as  a  brancli  of  the  inttitution,  to  whose  secretary-  it  makes 
its  annual  report*  :_and  the  National  Society  of  the  Daughter*  of  the 
Antcrican  RcxxJution  was  similarly  incorporated  in  1696.  By  acts 
of  Congressi  ot  the  3nd  of  March  itisg  and  the  30th  of  April  1890  the 
Natiotvil  Z<":I<n{ical  Park  was  establUhed  under  the  Inniitutiim; 
and  in  a  fxirk  of  j66  acre*  in  the  valley  of  Rock  Creek  a  small  tiilln  ■ 
tion  was  installed.  In  Langlcy's  Annual  Reports  the  summanesof 
the  advance  of  science  were  omitted  in  1889  and  tiicreafter  special 
papers  of  interest  to  professional  siudenu  were  putilislied  in  their 
place.  The  Smithsonian  Park  occupMs  a  aqiaUK  cmiiinlent  to  nine 
city  blocks,  almost  exactly  the  same  sin  as  tlie  Capital  grounds. 
The  oldest  buildinK.  that  of  the  Institution  propor,  wns  er<-ftcfl  in 
IH47-1855;  it  is  Seneca  brown  stone  in  a  inin^leil  1  rim  and 
Romanesque  .itylc,  designed  bv  James  Ren  wick,  and  occupies  the  S.W. 
corner  of  the  groumls.  B.  of  it  is  the  building  of  the  United  States 
National  Museum  (330  ft.  sq.),  crecte<j  in  1881 ;  and  on  the  N.  side  of 
the  park  is  the  new  building  of  the  Natioiul  Museum  ( 1903).  On  the 
grounds  is  a  bronre  statue  of  Joseph  Hcnr>'  by  \V.  \V.  Story. 

The  Institution  publishes;  /I  nnuii/  Rrports  (1846  seq.).  in  which  the 
Reports  of  the  National  Museum  were  incluiled  until  — since  then 
they  appciretl  as  "  part  ii."  of  that  Report;  The  Smithsonian 
Contribulions  to  Knowledge  (quarto,  1848  sqo.):  The  Smiikionian 
MiiteUaneotts  ColUttians  (octav-ns,  §862  sqq.):  Proutdints  of  the 
United  Slates  National  Museum  (l878aqq.):  BMlkHu  of  the  United 
Slates  National  Museum  (1875  sqq.),  containing  larger  monographs 
than  those  printefl  in  the  Proteejlines;  and  occasion;il  .Spetial 
Buii'etins:  Annms!  Reportf  of  the  Bureau  of  American  Ethnology 
(l8Hc>  sqq.);  Bulletin  (1877  s<^q.),  including  The  Handbook  of 
American  Indians  North  of  Mexico  (1907),  piiri  i.  IxinR  Bulletin  30; 
and  Contrilmtions  to  North  American  Ethnology  (1H77  »qq.);  Annals 
tf  (ke  AUnf^iyneill  Ohservatory  (l<>oo  S(]q.);  and  Annual  Reports 
^Ae  Amenm  Histarical  Association  (iSiyi  sqq.). 

Ai'THORiTtES. — ^Sce  \Vm.  J.  Rh«-es.  .1  /.fa  of  PuHications  of  the 
SmilhsoTtmn  Institution,  1840-IQCij  (\Va>hip^;tl 'H.  K^oj),  being  No. 
1376  of  the  Smithsonian  Miscellaneous  Collections;  also  The 
Sndktmtian  Iltstitution,  iS46~iSg6:  The  History  of  its  First  Half- 
Century  (Washington,  1807)..  edited  by  G««jrKe  Bmwn  Coodo, 
a<«istant  secretary  of  the  Institution;  \Vm.  J.  Rnces,  Smilhson  and 
His  Bequest  {ihii).  i8fto^,  and  The  Smithsonian  Institution,  1S46- 
iSgp  iibici.  T901! ;  and  Richard  Ralhbun,  The  National  (inllery  of  Art 
(ibid.  1909),  Ixing  Bulletin TOOf  the  U.S.  National  MuMrum. 

SMOHALLA,  or  SaHOOCALA  (t.«.  "  preacher  chief  of  the 
Wsnapum  tribeof  Nortb  Americui  Indians  and  foando'  of  the 
id^ioai  MCt  oiled  Dreamers,  «m  bora  about  i8m.  On  one 
occaaon  after  a  tribal  (ray  he  was  left  for  dead,  but  recovered 

and  journeyed  through  California,  Mexico,  Arizona  and  Nevada 
to  his  old  home  on  the  upper  Columbia,  Washington,  where  he 
announced  thiU  he  hml  lict  n  in  tin-  s[iiril  worli!  .imi  h.id  n  turncd 
with  a  new  revihuion.  Thi.i  iDnii.^leii  in  a  riturn  10  prin'.itivc 
111  li.ill  C'.islonis,  and  a  pri(-sllio<.Hi  and  ri'.ual  bastcl  on  ihc 
Roman  C"a; holic  type.  Besides  Sunday  services  the  Dreamers 
hoifi  a  service  for  the  conimenioratioii  of  the  dead  in  early  spring, 
and  thanksgivings  for  salmon  and  for  berries  in  .Spril  and  in 
October  respectively.  Smohalla  had  frequent  trances  and  his 
influence  extended  overnostof  the  tribes  of  eastern  Washington, 
and  Oregon  and  western  IdahOi.  The  sect  (»ve  some  trouble 
hi  1870  by  tefusing  to  come  under  MiervntioD  leatiktions.  \ 
chnrch  was  wtfnbliwied  nt  Neat's  Rnpidson  theqiper  Columbia, 
and  one  at  Union  Gap  on  the  Yakima  reservation. 

Sec  James  Mooney,  "  The  (ihost-dancc  religiga,"  in  Am. 
JUf,  SwwoM.  ti  EHmeloo  (Waahiagton.  1896). 

nUHCB  (from  O.  Eng.  fsriiPMH,  to  8am1ce,'reek,  cf.  Dutch 
smook,  Ger.  Sckmaudi,  probably  allied  to  Gr.  oitbxw),  the 
vapour  or  volat  ile  matter  which  escapes  from  a  burning  substance 
during  I .  i:  :  •  ion,  especially  the  visible  vapour  produced  by 
the  burning  I  o  ul.  wooii.  peat  or  vegetable  substances,  generally. 
In  this  anieif  tin-  varioui  legislative  and  other  measures  recom- 
mended or  adopted  lor  the  al)ating  of  the  nuisance  cauwd  by  the 
excessive  production  of  smoke  are  dialt  wiih.  For  smoking  of 
tobacco  sec  Tobacco  and  PlPic.and  for  opium-smoking  Opu'M. 

Smoke  Abatement.  -The  nuisance  created  by  cool  smoke 
seems  to  have  been  reco;;iii/ed  in  Loiulon  since  1306,  when  a 
citizen  was  tried,  condenitied  arid  executed  for  burning  "  sea 
cole  "  in  the  city  of  London;  but  it  is  only  in  more  modem 
tioMt  that  the  question  has  been  regarded  as  one  of  fual  pcictkal 


imiwrtante.  In  178^  the  first  smoke-abating  invention  was 
palenled  by  James  Walt,  and  in  1800  a  mechanical  stoker  was 
pulcriled  by  Koberlsoii.  In  1815  Cutler  patented  the  first 
wouid-be  smolveless  grate  lor  domestic  purposes;  and  his 
principle  of  feeding  underneath  was  afterwards  adopted  by 
Dr  Neil  Amott.  In  i8iq  a  parliamentary  select  committee 
was  appointed  "  to  inquire  how  far  persons  using  steam-engines 
and  furnaces  could  erect  ihem  in  a  manner  less  prejudicial  to 
public  health  and  comfort."  In  1&43  another  select  onmmitiee 
noooHiieaded  tlw  latiodnctkm  of  a  Ul  paohibiliBg  the  pnduc- 
tioB  of  aoMike  from  furnaces  and  eteaaF«n|pncB.  In  1845  yet 
another  select  committee  reported  that  toch  an  act  could  not 
in  the  existing  state  of  affairs  be  made  to  apply  to  dwelling- 
houses.  The  Acts  of  1845  and  1847  followed  as  the  results  of 
these  inquiries;  and  since  then  there  has  been  moch  kgistatioo 
brought  to  bear  on  factories  and  railways. 

The  Public  Health  Act  ih;^  contains  the  statutory  law  as  to  the 
emis'^i'in  nf  snmlif  and  a|i|>lii-i  iIiri>in;lioiii  tho  country",  except  to 
Londi  ii  aii'i  :i  ft-iv  la^^:t■  jin  v  i-.rul  Vtv^w.  !iii<-h  as  Manchester, 
I.iver|»jol,  shcmtid,  l-eeds,  ilradiord  and  NottmKham,  where  smoke 
nuisances  ar«  controlU>d  by  special  local  acts.  The  law  applying 
to  the  Metropolis  is  identical  with  that  which  xoverns  the  countryat 
large,  and  is  contained  in  the  Public  Health  (London)  Act  1891. 

Stt-tion  gi,  sub-section  7,  of  the  Public  Health  Act  1875  enacts: 
"Any  hn-iilaci"  or  furnarc  which  dcx's  not.  av  (ar  ,n  prarticstble, 
consume  the  s.rni  .k<-  ar'. -iiii;  from  the  conibi;^t:l;le  usc-d  therein,  and 
which  is  used  for  working  engines  by  steam,  or  in  any  mill,  factory, 
dyebottse,  brewery,  bahebouse  or  gaswork,  or  in  any  manufacturing  or 
trade  process  whatsoever  ";  and  sub-aec.  8,"any  chimney  (not  lieing 
the  chimney  of  a  private dwelling-hoiwri  awiding  forth  black  smoke  in 
such  quantity  as  to  be  a  nuiaanoe,  abaB  be  deemed  to  be  a  nuUinte 
liable  to  he  dealt  with  Kummarily  in  manner  provided  by  this  act." 

A  further  clause  providc-s  that  for  the  purposes  of  suo-sec.  7  the 
oflenre  is  not  merely  the  cmi.ision  of  smoke,  but  the  use  ol  a  firc- 
pbce  or  furniice  "  which  does  not  as  far  as  practicabte comm we  the 
smr>ke,"  and  this  enables  a  technical  defence  to  be  raiaed  which  in 
practice  has  been  found  to  destroy  the  efficacy  of  sub-sec.  7.  Under 
sub-sec.  8  the  mere  f.ict  of  sending  forth  bbck  smoke  in  such  quantity 
as  to  be  a  nuisance  is  an  offence,  unlciw  it  Ix-  emitted  from  the 
chimney  of  a  private  dwelling-house.  This  sub-seclion  ir,  tlierefcrc 
always  resorteo  to  by  sanitary  authorities  who  initiate  protiecutions 
for  smoke  miimneea.  It  has  been  decided  that  where  bkick  smoke 
issued  from  a  chimney  several  times  a  day  for  x-ar^  ing  periods  the 
magiitrat*  was  justified  in  findinc  that  the  smoke  i.-^sucd  in  "  such 
quantity  as  to  be  a  mdHmee,"  aHnongfb  it  was  not  show  n  that  any 
particular  person,  or  property,  wan  injnr!oiis1\  alintiil  thereby 
XSouth  London  Electric  Supply  Corporation  v  J'rm'i  :i<)iii)  J  K.B. 
186).  It  has  also  hc^en  held  that  smoke  need  not  tic  injurious  to 
health  in  order  to  be  a  nui»;»nce  (Gasketl  v.  BayUy.  30  L.T.N.S.  316). 
It  therefore  follows  that  the  issue  of  black  smoke  from  ordinary 
f,ictory  chinmi A-  ii  fn-r  se  «  nuisance.  From  a. pfactical  point  M 
view,  hou<  .<t.  .1  IS  i.fien  found  difficult  to  identify  exactly  the 

coIi>ur  of  the  -rriok<-,  the  apf'T^mce  of  which  varies  in  a<cnnlan<e 
with  the  position  mI  the  oliscrver.  and  the  light  behind  or  in  ir  ir.t  1  I 
the  stmokc.  To  aid  in.-.pt'ctors  various  smoke  charts  and  in»trunieiu» 
have  been  devised,  none  of  which  is  wholly  satisfactory.  The  best 
chart  is  the  Ringlcmann  smoke  scale,  made  by  ruling  black  lines  at 
right  angles  on  a  white  backgniuml.  It  baa  wt  shwies,  numbered 
o^,  obtained  by  grsduating  the  thicfcneis  of  the  tines. 

The  dilliculty  of  accurately  defining  the  colour  of  smoke  has 
led  to  a  movement,  initiated  by  the  London  County  Council, 
for  securing  the  deletion  of  the  woid  "  black  "  from  the  Public 
Health  .\ct,  so  as  to  leave  to  magistrates  the  duly  of  deciding 
a  question  of  fact — wbeibcr  the  sinokecoBqilained  of  constituted 
a  nuisance.  The  Nottingham  Improvement  Act  1874  (sec  74) 
contains  the  most  efficadoua  pcoviaions  in  regard  to  smoke 
nuisances  which  are  to  be  met  with  in  England.  It  enables 
steps  to  be  taken  in  cases  where  the  engines  or  furnaces  arc  not 
suitable,  unit  if  they  are  pro[ierly  cor;slruLled,  but  rie(;l;>;ently 
used,  it  eiidljits  the  liremaa  or  other  teb|iousible  en;ployee  to 
be  tir.eil. 

.\llhough  steam -engines  and  factories  consume  itsdividually 
much  more  coal  th.an  d'.velHnp  houses,  the)'  aione  are  not  respon- 
sible for  the  smoke  nuisance,  for  there  is  little  doubt  that  domestic 
fires  arc  mainly  responsible  for  the  smoky  condition  of  the 
atmosphere  of  our  towns,  for  they  continue  to  evolve  smoke 
undeterred  by  legislation.  In  iSSi,  however,  a  movement  was 
begun  by  the  National  Health  Society  and  the  Kytie  Society, 
wUcb  resulted  in  a  smoke  abatement  exhibition  Mng  hdd  at 
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South  Kensington.  At  the  close  of  the  exhibition  a  national 
smoke  abatement  insiiiution.  with  ol)ices  in  London,  was  formed. 

In  the  United  Kin!»<iom  ilie  subject  takes  an  important  place 
in  tlu  [iroKrarnitic  di  ■he  Koyal  Sanitary  Institute,  whilst  the 
Coal  Smoke  Abatement  So<ii-iy  i'S  lirvotod  to  improving  the 
prevailing  conditioits,  espiiialiy  \n  the  Metropolis,  and  has 
orgaoized  a  number  of  exhibitions  and  couleiences  on  the 
aubject.  Sevenil  smoke  abateawot  oommitteea  exiat  in  the 
provinces. 

.\  kno«-lcdge  of  the  nature  of  rnal  and  of  its  combuatilm  facsscnt  iai 

for  an  understanding  of  the  smoke  proUlem.  Kor  the  purposes  of  this 
article  eoals  may  l>e  ila^silicil  as  irnoke-pnxJucinK  or  ultuniinous. 
and  smukele«»,  ilic  fornicr  im  luding  all  thai<e  varieties  most  commonly 
used  as  fuel.   The  elementary  const  ituent.s  of  such  coals  are  carbon 


(generally  about  80  hydrogen,  nitrogen,  oxy-gen  and  sulphur, 
aad  they  also  contain  a  varying  quantinr  of  canny  imiMiiity  or  ash. 
The  process  which  occur*  in  a  coal  fne  comiils  of  two  distincrt 


operations.  The  first,  whirh  requires  a  comjiaratively  low  tempera- 
ture and  is  indeiioiulcnt  of  the  prcscnte  of  air,  is  one  of  destructive 
cKstillation.  similar  tu  that  which  oixurs  in  the  retorts  of  gasworks. 
It  results  in  the  decomposition  of  the  coal,  and  the  formation  of  the 
following  substances: — (i)  hydrogen,  marsh-gas,  carbon  monoxide, 
ethylene,  benzene,  other  hydrocarbons  of  the  parailin  and  ben^enoid 
series,  «-atcr — all  of  which  are  either  gaseous  at  the  temperature  at 
which  they  are  formed  or  capable  of  liemv:  1  on  verted  into  gas  at  some- 
what higher  temjn-raturc^.,  and  all  01  which  are  combustible  exeept 
the  water;  (i)  ammonia  and  other  nitrogenous  compounds  and 
certain  compounds  of  sulphur,  whkh  are  also  volatile  and  com- 
bustible; (j)  coke,  which  consists  of  carbon  (and  aah)  aod  is  non- 
volatile but  combustible.  It  is  these  products  of  distillaticH^  not  the 
coal  itaelf.  that  bum,  in  the  strict  «en»e  of  the  word ;  and  tUa ueeanA 
procoKS  requiren  the  presence  of  air  and  also  a  much  higher  tempera- 
ture than  the  firnt.  If  the  romhustion  is  perfect,  the  only  pro<]i]el» 
are  (1)  water-vapour,  (2)  carbon  dioxide,  (3)  nitrogen  and  (4) 
sulphur  dioxide,  the  first  of  which  contaiaa  all  the  hydrogen  originally 
present  in  the  coal,  the  second  all  the  caitnn,  the  fourth  all  the 
sulphur,  while  the  aUngta  fa  li)ierate<l  ai  such  together  with  the 
very  much  larger  VohraMS of  nilroKcn  di-Hve^l  frotn  the  air  which  has 
supplied  the  necessary  oxyRrn.  Thex.-  |iri>ilui  t-  iirc  di^  harRed 
through  the  chiiniU'V- 

Two  things  arc  netessar,  for  ensuring  »u<  h  complete  combustion, 
viz.  an  adequate,  but  not  too  large,  supply  of  air,  property  ad- 
ministered, and  the  niaintcnanrc  of  the  requisite  temperature.  In 
practice,  however,  these  run<liiiQns  arc  ne\'er  perfectly  fulfilM,  and 
consequently  the  combustion  of  coal  i»  always  mure  or  less  imperfect 
and  Rives  rise  to  a  ronipU  x  mixture  of  va^xnl^^.  Piis  mixture  con- 
tains not  onlv  the  coniliii-tinn  prcxlurts  already  nientioiieil,  )>ut  also 
ihe  fulliiwinK  unburn!  or  partly  burnt  dUtillation  pro<lucts: — (5) 
ri.  (6)  hydrocarbom,  (7)  caitioa  monoxide,  (8;  unburnt 


I,  and  also  connderable  volunies 


hvdn  

cart>on  in  a  very  finely  divided 
of  unuied  air. 

Usually  the  name  "amoke"  b  applied  to  tl^  va|ion>ui 

mixture  I'.i  har^TL  1  frotn  a  chimney  only  when  it  contains  a 
sufticicni  anujuiii  of  iincly  divided  carbon  to  render  it  dark- 
coloured  ;ind  distinctly  visible.  The  <cjair.ity,  however,  of  this 
parliculiir  iiicredicnl  is  apt  to  be  overrated.  U  .ilways  bears  an 
extreiiulv  small  proportion  to  the  vast  volumes  of  water-vapour, 
carbon  dioxide  and  nitrogen  with  which  it  is  mixed;  it  probably 
never  amounts,  even  in  the  worst  cases,  to  _i"„  of  the  weight 
of  the  coal  from  which  it  is  formed;  and  its  importance,  rcckoneil 
in  terms  of  so  much  fuel  wasted,  is  cer;ai;il.\  not  greater  than  that 
of  the  oabnrnt  bydrocen  and  hydrocarbons.  It  is  perhaps 
beat  to  uae  the  name  "  smoke  "  for  all  the  products  of  imperfect 
oombuttioQ  (5  to  S)  which  an  avoidabk,  as  coatmted  with  the 
tKComry  and  unavoidable  insredlents  (s  to  4)<  The  pnldem 
of  sowke  abatement  is  thus  seen  to  rsoItc  itadf  into  the 
problem  of  the  production  of  perfect  combostitm. 

The  solution  of  this  problem  would  lead  loan  important  saving 
in  fuel.  It  has  been  ealeulated  that  .it  least  twice  as  much 
coal  is  used  in  boiler  I'lres  anil  six  times  ;is  nnnh  in  donu-stir 
fires  as  is  theoretically  required  for  the  pro<lue!ioti  ui  the  eiTects 
obtained.  A  considerable  portion  of  this  loss  is  certainly  un- 
avoidable; nevertheless,  much  of  this  enormous  waste  could  Ik 
prevented  by  improved  methorls  of  combustion,  .\nothcr 
advantage  is  the  gain  in  cleanliness  and  public  convenience; 
not  only  would  there  be  an  end  to  s<x)ty  chimneys,  but  the 
atmoapbere  of  towns  would  no  longer  be  polluted  by  unburnt 
carbon,  iriwae  total  qnutity  is  coomKMia,  though  the  amount 
contained  in  any  given  pufT  of  amoke  ia  very  small.  The 
"  London  "  or  "  pea-soup  "  fog  would  be  avoided,  not  because 


fogs  would  become  any  less  frequent  than  now  in  London  and 
othT  Lu^e  cities,  but  because  they  would  lose  their  distinctive 

gnn'.y  oij.icity. 

.\n  invesiipation  of  London  fogs  was  made  in  igoi-iooi  by 
the  Meteorolopical  Council  with  the  assistance  of  the  London 
(  ounly  Council,  from  which  it  appeared  that  jo'a  of  fogs  were 
entirely  due  to  smoke,  and  that  in  every  case  tbe  density  and 
duntioB  of  foga  was  eaaemonsly  added  to  by  smoke. 

It  is  often  stated  that  these  fogs  are  caused  by  the  smoke  that 
blackens  them;  but  this  is  an  error.  The  combustion  of  coal  is 
certainly  resfxjnsililc  for  their  existence,  but  it  is  the  sulphur  of  the 
coal  I  oxidized  ultimately  to  sulphuric  acid),  and  not  the  carlxin, 
that  i.-i  the  ai  ti^e  a^ent.  So  lon^  a-s  coal  i;<  burnt  at  .ill  this  manu- 
fac  tiire  "f  sulphuric  acid  and  of  fot;s  must  continue;  it  is  not  to  Ix- 
gut  rid  ol  by  improved  nicthuds  of  combustion,  though  the  character 
of  the  fogs  may  be  materially  improved.  The  evil  effects  of  town 
air  on  plant  life  and  human  lungs,  also  often  attributed  to  prcventible 
smoke,  are  in  like  manner  due  to  this  non  prcventibic  sulphuric  acid. 
Sixteen  million  tons  <jf  coal  art  annually  used  in  London  h  r  heating 
pur(x)5*--..  and  it  ha--  \>it  :\  -li;nvn  l)y  Dr  kideal  that,  as  the  suli-hur 
content  of  this  c<wil  r.Lnjr  1:.::  i  Id  2'\..  ihcre  i-.  iliflu^eil  in  tlic  .lir 
of  the  metropolis  lr'i[,'.  luilf  a  nnlliun  tu  a  million  tons  of  sulphuric 
acid  eveo'  year.  The  extent  to  which  smoke  and  fog  affect  life  and 
injure  property  is.  perhaps,  a  matter  of  opinion.  It  has,  ho»*ver. 
l>cen  proved  that  the  death-rate  enormously  expands  in  foggy 
weather,  and  the  Hon.  K<j1Io  KusscU  has  made  a  careful  calculation 
shouin^  the  <'\;ra  cost  uhirh  the  sniuke  niilsanci-  .mnually  imposes 
U|>on  London.  Tlie  li|,:iiri'  at  nvIiIiIi  lie  has  arri\eil  is  C5<47O^O0O, 
including  damage  to  buildings,  fabrics  and  works  of  art. 

The  amount  of  coal  consumed  each  year  in  the  country  was 
calculated  by  the  Royal  CommlsHon  on  coal  supplies  to  amount  to 
lf,o,(X>o,ooo  tons,  of  which  36,000,000  or  I9-J°„  are  ccinsumed  for 
<lipinestic  purposes,  and  53,00O,(XX)  tons  arc  used  m  ordinary  l.u  lurics. 
Thirteen  iiiilli<in  tons  are  taken  by  railways,  is.cxxi.ooo  by  gasnnrks 
and  j(S,ono.ooo  tons  by  the  iron  and  steel  industries. 

The  methods  that  have  been  suggested  for  the  abolition  of  smoke 
may  be  divided  into  two  great  clashes,  viz.  those  that  seek  to  attain 
this  end  by  improving  the  appliances  for  the  burning  of  bituminou* 
coiil,  and  those  that  iiropose  to  aliulish  its  Use  and  substitute  for  it 
some  other  kind  of  fuel  The  proposals  of  the  first  class  may  be 
di\ide<l  into  those  applicalile  to  domestic  |>urposcs  and  those  appli- 
cable to  boiler  fires  and  other  l.ii>;e-si  ale  o),erai ions.  Tlui.se  of  the 
second  class  may  be  divided  according  tu  the  nature  of  the  fuel  which 
they  sujtgest.  The  innumerable  inventions  of  the  first  class  depend 
for  their  success  (so  far  as  they  are  successful)  on  the  attention 
bc5tr»wc<l  on  the  vientKir  re»piisites  for  coni)iIete  combustion,  vii. 
a  sufficient  but  not  too  Rrcat  supply  ol  air,  the  thorouich  admixture 
of  this  air  with  the  products  of  the  destructive  disrillation  of  the 
c  isd,  an:l  t  lie  mainteii  im  e  of  a  liit;h  teiii|KTaliire  within  tbe  fire. 
In  the  old  and  crude  methods  the  facts  whi^  h  most  militate  against 
the  attainment  of  these  de-lderata  arc — (1)  that  larsc  masses  o^ 
frexh  fuetarethfOWnonal  the  top.  which  cool  down  the  fire  where 
the  highest  temperature  is  required;  (2)  that  the  prodm  ts  of  the 
di-,tillation  of  this  fresh  fuel,  heated  from  liclow.  do  not  yet  pro(M-rly 
iiiiM'd  with  air  till  tluy  have  Ix-en  dr,\wn  up  the  chimney:  I/?)  that 
unduly  lar^e  volumi  s  of  1  ctM  air  are  contimially  lieinR  su<  iced  up 
throuRh  the  fire,  coolinR  it  and  carrying  its  heat  away  from  where  it  is 
wanted,  and  yet  without  remedyinc  the  second  cvil._  In  tbe  improved 
methods  regularity  of  supply  of  both  feel  and  air  is  sought  so  as 
fo  maintain  a  steady  evolution  of  dr  iilloii  ti  prndnrts,  a  steady 
t'^mperature,  and  a  steady  and  conii  ltii  n mi  1  -t nm  In  many 
c.ises  it  is  sought  to  warm  fresh  air  licfrire  it  enters  the  room  by  a 
reyencmtive  system,  the  heat  lii-inii  taken  from  the  escaping  gases 
which  would  otherwise  carry  ii  up  the  chimney;  and  in  some  cases 
the  air  which  feeds  the  fire  is  healed  in  the  same  way. 

Tests  applied  at  the  South  Kensington  Exhibition  of  1882  and  in 
recent  yearn  by  the  Coal  Smoke  .Miatemeni  Society  acting  in  con- 

{'nnction  with  the  Office  of  Works,  for  domestic  Krates  and  stoves, 
lave  im  liirled  a  chemical  examination  of  the  chimney  gases,  ob- 
ser\,itions  of  the  "  snioke-slmde  "  a»  indicatino  the  proportion  of 
unburnt  carlxin,  .-ind  a  record  of  the  amount  of  coal  burnt,  of  the 
rise  of  temperature  prmliiced.  <>f  the  cadiation,  and  of  the  amount  of 
heat  lort  by  being  carrie<l  a«ay  ihrouRh  the  rhimney.  Dooiestie 
Rmtcs  and  stovi^s  arc  divided  into  six  ilai-'es: — ft)  open  crates  having 
■  II  liiLirv  Uiitom  R rids  and  upward  draught;  {2)  ojxri  ^r-les  having 
ilid  fliKirs  iad,ipH''l  tor  "  slow  combustion  ")  and  ujiward  drauRht; 
I  5 1  o(icn  Rmres  fe<l  fmm  Ik-Iow,  sii|)plird  with  fresh  fuel  beneath 
the  incandescent  fuel;  (\)  open  grates  fed  from  tbe  back  or  from 
tbe  sides  or  from  hoppers;  (.s)  onea  gmtes  having  downward  or 
backward  or  lateral  draught ;  (6)  cloae  atoves.  Each  of  these  clasoea 
is  subdivided  arrorfUnc;  as  the  apparatus  is  "  air-heat inx  "  or 
"  non-air-heat  111,:,  '  '  ''.  aci-i;rding  as  an  attempt  is  or  is  not  m.-idc 
to«avcheat  on  the  regenerative  principle.  The  following  conclusions, 
amont:  others,  have  been  arrived  at: — ov  I  the  .lir-healinR  principle 
h.»s  not  l»een  applied  with  suci^ess  except  in  class  5:  (A)  close  stoves 
(cbss  6)  an  superior  10  epcn  mics  (loial  average  of  rlsiwi  ■-$) 
in  respect  of  f mdom  fnm  amohs  and  of  genenl  Mating  effect,  but 
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tbey  are  greail^-  inferior  in  radiating  power;  (c)  the  "slow-coin- 
httlioin "  principle  gives  a  high  radiation  factor,  with  a  lower 
edamiuptian  of  luel,  but  ia  oiherw'u«  not  aucceiwful:  (rf)  the  clau  of 
•irteatuig  mte*  with  downward,  badcward,  or  launl  dnuightB 
and  with  a  »tm  Mirface  of  lirr-brick  for  ndhtfaif  heat  ia,  ob  the 
whole,  most  efficient  (see  HKAtiN<i). 

In  lioiliT  (irf>,  bijth  lor  Icxoiiioliv i-s  and  for  fLxcd  auplianccs,  the 
desiderata  arc  c^M:ntially  the  same  as  in  the  case  of  doinestic  fires; 
the  principles  in\'oived  are  consequently  also  the  same,  though  the 
appUances  are  neceMarilv  different.  Fhetie  inipravcnients  may  be  all 
claiaed  under  one  or  otner  of  two  heads,  accocding  aa  the  mode  of 
Mipfilying  the  fuel  or  the  mode  of  supplying  the  air  ia  tlie  subject  of 
the  imprnvi'iin'iii.   Tht>«o  two  kinds  of  improvemetit  may  of  tuur-c 

In  the  old  forms  of  furnace  fresh  fuel,  as  it  i>>  wanted,  is  supplied 
Inr  knd  labour,  the  furnace  doon  being  o|>ened  and  large  quantitica 
al  coal  thrown  in.  One  retull  of  this  is  the  inru»h  of  great  volumes  of 
oold  air.  whU'h  :'.i,l<  <!  I'v  the  equally  cold  fuel,  lowers  the  ecncral 
lemperaiure  >i<  1  hi  1  urn.>'  <  Mtvhanir.il  sttikers  meet  this  dimmliy 
by  mipplvinn!  the  nwl  rcK'ilarlv  i"  MMiill  tiiiiiiitl(ie«  at  a  time.  They 
may  be  tfividctl  into  "  coking  '  ^ti)kcrs,  « liitii  ilclivcr  the  coal  at  the 
front  and  j{radually  push  it  Ixickward;  "  sprinUinK  "  stokers,  which 
•caller  it  generally  over  the  surface  of  the  grate;  and  "  underfeed  " 
ftokers,  w-tiich  raise  it  from  below  so  that  the  products  of  its  di>- 
dUation  paaathnMillithealieBdy  incandescent  fuel.  The  mechanism 
bf  which  tbeie  rcauha  are  attained  is  often  of  a  complex  nature. 

It  is  i^nerally  recognized  that  air  cannot  be  efficiently  supplied  to 
the  turnacc  if  admitted  only  in  front,  and  accordingly  many  pianb 
h.ivtL<  U-cn  devised  for  supplying  it  also  at  the  back  and  sides.  In 
some  casr«  currents  of  air  are  induced  by  sleani'ieta;  but  this  plan 
has  not  always  pro\-ed  successful.  The  invefltioM  OA  the  regenerative 
principle  arc  more  gcDcrally  satisfactoiy.  In  them  the  air,  before 
CttterinK  the  furnace,  is  made  to  circulate  through  chambers  heated 
tttcrnally  by  the  produrti  of  combustion,  and.  having  »hii«  nrquired 
a  high  temperature  and  abwrlied  heal  that  would  otJiL-rwix:  huvc 
batn  lost,  ia  admitted  through  openings  at  the  bridge.  Many  of  these 
a(i|iliaiicea are aliBoat  absolutely  smakelesa,and  they  are  much  in  use, 
Mthey  have  been  shown  to  effect  ^rvM  economy  in  cual  consumption. 

It  on  list  not  be  forgottan,  however,  that  with  the  use  of  trained 
Mhen  a  high  degree  of  boOcr  eflicieiicy  is  reached  by  hand-firing 
alone  Indeed,  it  has  \teen  proved  by  actual  tests  that,  when  pitten 
against  untrained  men.  skilled  stokers  have  niised  the  thermal 
tSkieiicy  of  their  plant  by  over  16 "i,  without  creating  smoke 
nuisances.  In  Gcrmanv  stokers  are  trained  under  careful  stale  suner- 
vision,  and  similar  work  has  been  started  at  ihe  Borough  Polytecnnic 
laatiuue  by  the  London  County  Council. 

Tbt  advocates  of  the  total  or  partial  disuse  of  smohe-praducing 
eoala  are  \-ariously  in  favour  of  anihraciie,  luke,  ilcrtric  power, 
Bquid  fuel  or  gas. 

In  some  fnctorie-.  such  as  malting  works,  anthracite  and  other  coals 
containing  a  hi|,'h  ix-rctMitaR  of  Carbon  may  be  and  have  long  been 
advaniaKeously  umxI  as  fuM.  They  yield  a  much  smaller  percentage 
of  distillation  products  than  ordinary  coals,  and  prodijce  no  smoke 
or  almost  none.  But  they  are  difficult  to  ignite,  and  in  small  fires 
difficult  to  keep  burning  without  forct'^l  draught;  they  give  very 
little  flame,  and  are  comparatively  cxijciisin  c.  -j>  thtit  ihcy  ate  under 
rnnsidcrablc  disadvantage  as  compared  with  the  usual  kinds  of  coal. 
Many  grates  and  sto%'cs  have  been  devised  (or  burning  anthracite  for 
domestic  heating,  and  some  of  them  are  successful  and  economir.it ; 
but,  in  view  of  tbe  national  prejudice  in  favour  of  a  bright  and  open 
fie.  it  ia  not  Motiy  that  anthracite  will  ever  replace  bituminous  coal 
to  any  great  extent  in  the  British  Isk's,  wliere  the  great  coal-fields 
■ndoubtedly  arc  the  iwtural  s<)urccs  of  fuel. 

T^•.i^  remark,  however,  does  not  apply  to  the  use  of  coke  and  of  gas, 
xhirh  are  thrmscK-es  made  from  coal.  Coke  b  OfodtKCd  in  large 
quantities,  both  for  its  own  sake  and  aa  a  by-praauct  in  the  manu- 
uciure  of  gas  for  lighting  purposes,  and  ia  Uf|e^  used  ia  various 
kinds  of  furnaces  It  gives  no  smoke;  but  it  rcaenilkt  wthracitc 
also  in  being  but  ill  adapted  for  uae  in  open  grate*  oa  aflomuit  of  the 
diMiealtyoi  ignition  «nd  tiie  abacnoe  01  flame. 

One  of  the  inost  notable  features  ui  '.he  smoke  abatement 
movement  in  recent  years  has  been  the  manufacture  of  smokeless 
fuels  capable  of  being  readily  and  satisfactorily  burnt  in  ordinary 
household  grates.  The  use  of  such  fuels  is  growing  and  will, 
fa  Gonjtinctioii  with  the  enormous  expan»on  in  the  use  of  gas- 
eoolMis  aad  heating  appiiancw,  do  waeb  to  riimtintr  amoke 
anfsanca  fnm  private  bowea.  One  if/ofitao  gueneken  are 
in  use  in  the  metropolis  alooi^  and  tMT  aHMgate  effect  in 
preventing  the  emlsdon  of  smoke  from  Utdwn  dlimneys  must 

be  ver;.  crl^1•. 

Liquiil  I'.irl  <ir  natural  petroleum,  which  has  come  into  excep- 
tional prominciuc  durir.C  rcicnt  \-c:>.rs  as  a  heatini;  apeiit,  owes 
its  success  to  its  re'.Uivi-ly  smokeless  combustion  ami  high 
efficiency.  The  s.ame  .ipplics  to  K^'seous  fuel,  which  includes 
ia  addition  to  ordinaiy  coal  gas  other  mixtures  of  gases  which 


bum  with  a  high  heating  value  and  with  no  delete rkras  vapours 
or  smoke  (seel  UEl:  Liquid  indCastUtt).  Electricity  is  now  also 
lieing  largely  utilised  in  factories  for  power  porpoaea,  and  is  thtn 
faeaifag  hs  share  in  wlviiig  the  problem  of  smoke  abatement. 

See  Official  Report  vf  Ikt  Smokt  AbaUmenI  Committet  (London, 
ihhir.  \\.  (".  I'oppleweil.  Tht  Pravnlion  of  Hmokr  (1901);  W. 
Nicholson.  Smoki:  AltoUment  (1905I;  also  the  publications  of  the 
London  Coiil  Smoke  .Mjatcnienl  Sotiet\  ;  UiKrih  antl  Kershaw, 
Smokt  PrevmtioH  and  Furl  Economy  iJvo4);  Reports  of  the  Law 
in  ortota  Feretpt  Countries  in  regard  to  Emission  tt  Sitwkt  from 
Ckimneyt  (FordgnOffice  Ketum),Cd.  2*47  (1905) ;  LotiiamFoi^n^mry 
(1901-1902)  (Reporutoaadby  the  MetooroloKical  Council). 

(O.  M.:  L.  W.  Cm.) 

SMOtBHSKi  a  fovemraent  of  middle  Russia,  hdongiiig  partly 
to  Great  Rnaiia  and  partly  to  White  Rosiia,  boun&d  by  the 
governments  of  Moscow  and  Kaluga  on  the  E.,  Orel  and  Cherni- 
gov on  the  S.,  Mogilev  and  Vitebsk  on  the  W.,  and  Pskov  and 
Tver  on  the  N.  It  co\  ers  an  area  of  21,632  sq.  m.  in  the  W.  of  the 
great  central  pl.iu.ti;,  its  N.  districts  extending  towanls  the  hilly 
region  of  the  Valii.ii.  'I  he  rivers  being  deeply  cut  in  the  plateau, 
the  surface  is  al.so  hilly  in  the  W.  districts  (Smolensk,  Doro- 
gobuiih),  whence  it  slopes  away  gently  towards  vast  plains  on  the 
E.  and  S.  (.'arbouiferous  lin<eslones,  containing  a  few  deposits 
of  co;il  {in  Vukhnov)  and  quarried  for  building  purposes,  occupy 
the  £.  of  Smolensk;  chalk  appears  in  the  S.  extremity;  while 
tertiary  sands,  marls  and  ferruginous  clays  cover  all  the  W. 
The  whole  is  overlain  with  a  thick  sheet  of  boulder  day,  with 
irregular  exten^ons  to  the  N.;  post-tertiary  sanda  an  spread 
over  wide  surfaces;  and  peat-bogs  fill  the  maishy  depmriona. 
The  soil,  mostly  clay,  is  generally  unfertQe,  and  stony  ud  sandy 
in  several  districts.  The  rivers  V'azuza  and  Gzhat,  both  flowing 
Into  the  Volga,  and  the  Moskva  and  the  I'gra,  tributaries  of  the 
Oka.  ari'  channels  for  tloating  timlu-r.  Thi  two  tributaries  of  the 
L)\  itia — the  Kasjilv  a  and  the  Mczlia  arc  of  much  more  import- 
ance, as  they  and  their  affluents  carry  i.o:i.-,idcral>lc  numbers  of 
boats  to  Riga.  The  Dnieper  takes  its  uiiKin  in  Smolensk  and 
drains  it  for  more  than  joo  ni.;  but  neither  this  river  nor  its 
tributaries  (Vop,  \  y.izma,  Sozh  and  Desna),  whose  upper 
courses  belong  to  Smolensk,  arc  navigable;  timber  only  is  floated 
down  some  of  them.  Many  small  lakes  and  extensive  marshes 
occur  in  the  N.W.  More  than  one-lhitd  of  the  area  is  under 
forests.  The  climate  ia  like  that  of  middle  Russia  generally, 
although  the  moderating  influence  of  the  damp  climate  of  W. 
Europe  is  felt  to  some  eatent.  The  average  yearly  temperature 
at  the  dty  of  Smolensk  is  45-$"  Fahr.  (January,  lyi",  July, 

The  estimated  population  in  1906  was  1,762,400.  It  is  chiefly 
composed  of  White  Russians  (s5"o)  in  the  W.,  and  Great 
Russians  {.a" „\  in  the  E.  Most  of  the  inhabitants  (y6'!„) 
belong  to  the  Orthodox  Greek  Ghurch;  the  rtst  are  Noncon- 
formists. The  government  is  divided  into  twelve  districts,  the 
chief  towns  of  which  are  Smolensk.  Byelyi,  Dorogobuzh,  Dukhov- 
shina,  Elnya,  G2hatsk,  Krasnyi,  Puryechic,  Roslavl,  Sychevka, 
Vyazma  and  Yukhnov. 

Notwithslaii<lini{  the  unjiroductive  soil  and  the  frequent  failures  of 
crops  I'ciiecially  in  the  N.U'J,  the  chut  •«  1 '.i|>.iii<in  i-.  i{  ull ure. 
Out  of  the  total  area  3«i%  is  held  by  the  village  eommunitves.  52% 
by  private  persons  and  3)%  by  the  crown:  7%  is  uncultivable. 
Nearly  30%  of  the  surface  is  arable  land,  and  over  2o">.  is  under 
meadows.  The  principal  crops  .ire  t\e,  wheat.  i>.it!<.  barley,  buck- 
wheat and  potatoes.  Grain  has  to  (>e  imixirted,  Improvetl  agri- 
cultural implements  arc  beginning  to  be  manuf.icmrrd  within  the 
government,  and  to  be  used  by  the  landlords,  ,iiu1  |>.iril\  .ifso  by 
the  peasants.  Klax  and  hemp  arc  important  crops,  and  some 
tobacco  is  grown.  The  live  stock  of  the  peasantry  suffer  from  a  want 
of  meadow  and  pasture  land,  which  is  chiefly  in  private  ownership. 
The  peaMniry  are  mostly  very  poor,  in  consequence  not  only  of  the 
French  invasion  in  1813,  the  effects  of  which  are  still  felt,  but  aboof 
insufficient  allotments  and  want  of  mi-adows.  In  the  wav  of  mining 
phosphorite  only  is  extracted.  The  mif.\  iiii[«iri.i:ii  iii(f(]-,ii les  ate 
cotton,  oil  .iiid  iwper  mills,  distilleries  and  breweries.  The  timber 
trade  an<l  Iifwt-building  are  important  sourrcs  of  income,  but  more 
than  one-half  of  the  male  population  of  west  Smolensk  leave  their 
homes  e\  er>'  year  in  search  of  work,  principiilly  a'  navvies  throughout 
Russia  .A  lively  traffic  is  carried  on  on  the  rivers,  principally  the 
K.isplva.  the  Olizha  and  the  I'gra,  com,  hemp,  bempaeea.  linseed 
and  fsjwri.div  limU-r  t-ei";;  shipped.  A  coMMenUe  quaatiQr  cf 
com  is  imported  into  the  W.  distncta. 
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SmolMiak  w  cremd  bjr  two  tmiiartMit  railmyii,  ffmn  Mokqw  to 
Wanaw  «iid  fiom  Rifa  to  Saratov;  o  bnncli  liiie  ooimccto  Vvuu» 
with  Kftluga.  (P.  A.  K. :  J.  T.  Bs.) 

SMOLENSK,  a  town  of  Ru&sia,  capital  of  the  government  of 
the  same  aame,  on  both  banks  of  the  Dnieper,  at  the  junction  of 
the  railways  from  Moscow  to  Warsaw  and  from  Riga  to  Orel, 
35a  m.  by  rail  W.S.W.  of  Moscow.  Pop.  (iqoo)  57,405.  The 
town,  with  the  ruins  of  il&  old  krcml,  or  citadel,  is  built  on  high 
cnga  on  the  left  baafc  of  the  Dnieper,  lu  waUi»  built  duringthe 
Nlfo  tt  Boiia  Godunov  (1598-1605),  an  npld^  faBng  lato 
decay.'  But  the  dty  has  mndi  fanpraved  of  late  yean.  It  has 
mononKnts  in  oommemoratioo  of  the  war  of  181 3  and  of  the 
Russian  musical  composer,  M.  I.  Olinka  (1R85).  It  has  three 
public  libraries,  an  historical  and  archaeological  museum,  a 
people's  palace,  and  several  .siicnlific  s<)tii.liL>.  The  cathrdral 
wascrucled  in  1676-1772,  on  the  silcof  a  mure  primitive  building 
(datids  from  1 101),  which  was  blown  up  in  161 1  by  ilu- li.  U  ndi  rs 
of  the  city  during  a  siege  by  the  Poles.  The  picture  of  the  \  irgin 
brought  to  Russia  ill  lojfj,  .md  attributed  to  St  Luke,  which  is 
kept  in  this  cathedral,  is  much  venerated  throughout  central 
Russia.  Two  other  churches,  built  in  the  i^tb  century,  have 
been  spoiled  by  recent  additions.  Smolensk  is  neither  a  com- 
mercial nor  a  manufacturing  centre. 

SmoleMkisoneof  the  oldeattowM  of  Rimia,  and  is  mentioned 
in  Nestor's  Cknnidt  as  the  diiet  town  of  the  Sav  tribe  of  the 
KrivicUs,  dtuated  on  tlw  »ea  oonunerdal  route  "  fram  the 
Varyaghs  to  the  Gredcs."  It  maintained  a  Bveiy  traffic  with 
ro:i.-,tiit;tini)ple  down  to  the  I  ithcentury,  when  thcprincip.ilityof 
Smolensk  included  V  itebsk,  Moscow,  Kaluga  and  parts  of  the 
present  government  of  Pskov.  The  princes  of  Kiev  were  often 
recognized  as  military  chiefs  l)y  the  vycche  (council)  of  Smolensk, 
w  ho  mostly  l)rc(erreii  Msti^l.iv  an  1  t-.ii  (k  sLe:i; Lints  and  Rostislav, 
son  of  Mslislav.  becanse  the  anteslor  of  a  Series  of  nearly  inde- 
pendent priiites  of  Smolensk.  From  the  14th  century  these  fell 
under  the  inlluence  of  the  Lithuanian  rulers,  and  in  1408  Smolensk 
was  annexed  to  Lithuania.  In  1449  the  Moscow  princes  re- 
nounced their  claims  upon  Smolensk;  nevertheless  this  im- 
portant dty,  with  nearly  iee,ooo  inhabitants,  was  a  constant 
aottiee  of  oontentioa  between  Moscow  and  Lithuania.  In  1514 
it  feO  under  Russian  dominim;  but  during  the  (Usturbanoes 
of  161 1  it  was  taken  by  Sigismund  III.  of  PoUnd,  and  it  remained 
under  Polish  rule  untQ  1654,  when  the  Russians  retook  it.  In 
ifiS6  it  was  definitely  annexed  to  Russia.  In  the  iSth  century  it 
played  an  important  part  as  a  basis  for  the  military  operations 
of  Peter  the  (.reat  during  his  wars  with  S\vcH<  n.  In  iSi  J  it  was 
well  fortilie'l;  but  the  French,  after  a  two  ii.iys'  battle,  defcalc<l 
the  RussLins  here  and  t<Kik  the  city,  when  it  suffered  much. 

SMOLENSKIN.  PEREZ  IPetfr]  i  iSu-tSS.;;),  Russian  Jewish 
novelist,  was  born  near  Mogilev  '  Kussi.i)  in  1X4.';  he  died  at 
Meran  (Austria)  in  1885.  His  story  is  the  Odyssey  of  an  erring 
son  of  the  Ghetto.  He  joined  and  left  t  he  opposite  parties  of  the 
rationalists  and  the  mystics,  and  followed  a  variety  of  precarious 
occupations.  He  settled  in  Odessa,  where  be  f^nOiarized 
himself  with  several  European  languages,  and  became  an  anti- 
nomian  in  icUgion,  though  he  never  left  the  Jewish  fold.  He 
became  the  rallying-point  for  the  revolt  of  young  Jewry  against 
medievalism,  the  leader,  too,  in  a  new  movement  towards  Jewish 
nationalism.  His  Hebrew  peritMlical,  the  Dawn  (llti-shdtuir), 
exercised  a  powerful  influence  in  both  directions.  Shortly  before 
his  death  he  became  deeply  interest  I'.  1  in  s^licnusfur  the  coloniza- 
tion of  Palestine,  and  was  associated  with  l^uureine  Oliphant. 
Smolenskin  was  the  t'lrst  to  ilissociate  Messianic  ideals  from 
theological  concomitants.  Smolcnskin's  literary  fame  is  due  to 
his  Hebrew  novels.  He  may  Ijc  termed  the  Jewish  Thacieray. 
In  style  and  method  his  work  resembles  that  of  the  English 
novelist.  There  is  little  doubt  but  that  Smolenskin,  had  he 
mitten  in  any  language  but  Hebrew,  would  be  regarded  as  one  of 
thogmtnovdialsof  the  igtheentwy.  Of  his  aovds  only  tite 
best  need  be  named  here.  A  Wmtienir  m  Me  FefA  «/  Lijt 
{H»49'*h  te^ddrMe  ka-f[ayim)  is  the  story  of  an  orphan.  Joseph, 
who  passes  through  every  phase  of  Ghetto  life;  the  work 
(1868^1870)  is  an  autobiography,  the  form  of  which  was  sug- 


gested by  Dtiviii  Copprrfidd,  but  there  is  no  similarity  to  the 
manner  of  Dickons.  More  perfect  in  execution  is  the  Burial  of 
the  Ais  [Qcburdth  IJ.imor)  which  appeared  in  1874.  A  third 
novel.  Thf  I nhi-riljnc-  illj-yrrushiH^,  ItiOed  in  l88^l88l, 
depicts  life  in  Udcssa  and  Rumania. 

See  N.  ShMKhx,  The  Jtamtente  tf  JMrar  Uknture,  chs.  ix., 
X..  xi.  (L  A.) 

SMOLLETT,  TOBIAS  GEORGE  (1721-1771),  British  novelist, 
was  born  in  the  old  grange  of  Dalquhum,  near  Bonhiil,  in  the 
vale  of  Leven,  parish  of  Csidross,  Dumbartonshire,  and  was 
chiisteaed  on  the  t9th  of  M«di  fi»u  His  father  Archibald 
(youngest  son  of  Sir  James,  the  lalid  of  Boohill,  a  sealoos  Whig 
judge  and  promoter  of  the  Union  of  1707)  had  made  what  was 
deemed  in  the  family  an  improvident  marriage.  .Archibald  died 
in  i;:  1.  uni  Sir  J.iir.rs  sliil  wh.it  he  could  for  the  widow  and  her 
family  during  his  lifetime.  I  he  elder  win  James  was  sent  into 
the  army.  Tobias  was  sent  to  Dumb.irSon  school,  then  in 
excellent  repute  under  the  Rrammarian  John  Love.  When  the 
grandfather  died  in  17  51  there  was  no  further  provision,  and 
after  qualifying  for  a  learned  profession  at  (ilasgow  University, 
ToUas  was  apprenticed  in  i7.;6  tor  five  years  to  a  well-known 
surgeon  in  that  city.  This  early  "  deception  "  conq>ircd  to  make 
him  angry,  resentful  and  suspicious  of  motive;  but  be  was 
neither  vindictive  nor  mgeMRMis.  If  hb  tendency  to  satire  and 
caricature  made  Mm  enemies,  his  eathusfawn  (or  Soottiih  history 
made  Mm  friends,  and,  in  spiteofpeecadllfaiea,  the"  buiibly-Boiad 
caUant  with  s  stane  in  his  pouch,"  as  Dr  Gordon  called  Um,  seems 
as  an  apprentice  to  have  won  his  master's  regard.  The  lad's 
ambition  would  not  allow  him  to  remain  in  Glasgow.  The 
example  of  Thomson  and  Mallet  was  contagious,  and  at  the  age 
of  eighteen  Smollett  cros.seii  the  lK)rdcr  in  set  form  to  conquer 
Ln^land  with  a  tragedy.  The  Ki^iciU,  bassd  On  BnchSBan'a 
description  of  the  death  of  James  1. 

The  story  of  the  journey  is  told  with  infinite  spirit  in  the 
early  chapters  of  Roderick  Random.  The  failure  of  the  play,  his 
darling  composition  and  certainly  the  worst  thing  be  ever  wrote, 
became  the  stock  grievance  of  Smollett's  life.  For  some  months 
no  one  could  be  induced  to  read  it,  and  the  unrequited  author 
would  have  been  reduced  to  starvation  had  not  a  friend  of  the 
family  procured  Um  the  position  as  surgeon's  mate  on  ILM.S. 
"  Cumbertand,  "  The  fleet  was  ordered  to  attack  Cartagena, 
the  great  stronghold  of  Spanish  .\mcrica,  and  the  siege,  which 
occupied  most  of  the  year  1741,  provcil  ihe  W.di  lierei'.  e\;H  iIition 
of  the  iSth  century.  Smollett  as  an  eye-wtlntss  h^is  Icit  us  a 
memorable  pictureof  the  miseries  endured  by  soldiersand  sailors, 
which  historians  have  been  content  to  accept  as  a  first-hand 
authority  in  spite  of  the  f.i<  1  tha:  it  is  eml>cddcd  in  the  pages 
of  a  licentious  novel.  When  the  enteri>risc  was  abandoned  the 
fleet  returned  to  Jamaica.  There  Smollett  fell  in  love  with 
the  daughter  of  a  planter,  Nancy  Lascelles,  whom  he  married  on 
returning  to  England.  Before  this,  having  removed  his  name 
from  the  navy  books  (May  1744),  he  bad  set  up  as  a  suigeooin 
Downing  Street;  bat  he  attncted  ^tantion  nwre  as  a  iri^  than 
as  a  leech.  "  Jvplter  "  Cariyle  testlto  to  his  brilHant  accoos- 
pUsbments,  and  to  the  popularity  he  attained  by  Ms  indignant 
verses  "  The  Tears  of  Scotland,"  resenting  Culloden.  In  the 
same  year  (July  1746)  his  name  appeared  upon  the  title-page  of 
a  political  satire  entitled  .!(/t;V,-,  followed  charaneri-tu  ally  in 
1717  by  Rfpraiif.  iioth  of  tliem  "imitations  from  Juvenal" 
in  the  manner  of  1'o]M^  He  revenges  MaStelf  itthiSSatiNaOntha 
shoulii-havc-bccn  patrons  of  his  play. 

Disappointed  alike  in  the  <lrama,  his  profession  and  his  wife's 
dowry.  Smollett  devoted  his  attention  in  a  happy  hour  to  fictitious 
adventure.  Richardson  had  published  the  first  part  of  Pamda 
in  1 741.  and  Fielding  his  Joseph  Andrews  in  1742.  But  Smollett 
owed  less  to  these  models  than  to  his  studies  in  Cervantes,  Swift, 
Defoe  and  above  all  Le  Sage.  His  hero,  who  gives  his  first  novel 
its  capital  aaaa,  RoieHek  JEandMN,  noonnta  like  Gil  Bias  a  life 
of  varied  adventure  b  the  compaiqr  af  a  lamat,  in  whidi  he 
enters  the  service  of  a  physician  and  meets  with  old  schoolfdtows, 
thieves,  notes  of  the  bank  of  engraving,  prison,  semi  starvation 
and  in  the  end  an  unexpected  fortune.  The  author  draws  on 
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Ui  adventures  on  the  English  highway  and  in  the  cockpit  of  a 
king's  ship.  Virtually  he  revealed  the  sesniu  to  the  reading 
woild— ^viiMd  his  cbanicier,  sketched  his  outlines,  fonnulated 
fab  Uagfit  diMOwerad  his  possihilities  to  such  puipoee  that,  as 
Scott  aajra,  eveiy  one  who  liaa  writtea  about  the  navy  since  seems 
to  faave  oopied  uofe  faom  Smollett  than  fnm  nature.  Pungent 
observation  allied  to  a  vigorous  prose,  emancipated  to  a  rare 
degree  from  provincialism  or  archaism,  were  perhaps  the  first  of 
Smollett's  qualifications  as  a  novelist.  Such  cnhnreiicc  a>  his 
novfls  have  owes  more  to  actiik-tital  accunijhilion  than  to 
construe  I  i\e  ilc>igt..  Ilu-  wcaltli  of  aiiui^iii^  iik':il ,  lllc  r;',p)(lly 
moving  crowd  of  amusing  and  ectctilric  fiK^ri"*-  atones  for  a 
good  niaiiy  defects.  Smollett's  peciUiar  coarseness  and  ferocity 
were  gradually  eliminated  from  English  fiction,  but  from  Tom 
Jmus  right  down  to  Great  Sxpetla^mu  his  wodi  waa  regularly 
laasadied  for  hunour.  ThfrovMnoauthor'anameontlietiiie 
«f  the  two  naU  vohnnca  of  JImdsss;  Isif  Ibqr  Wartlqr 
UoBtapi  tbooghit  awarli  so  ddlghthil  could  oi^beby  Flddki;, 
in  whose  name  it  was  actually  translated  into  nench.  But 
Smollett  inmlc  no  ictrcl  of  the  authorshii),  went  to  Paris  to 
ritify  his  lanic,  ami  publi^hetl  his  derelict  play  as  "  by  the  author 
of  Roderick  Random,"  hoi)inK  thus,  as  he  s^tiii.  to  iriiimi<latc 
his  discarded  patrons.  'I'he  incident  well  reveals  the  novelist's 
"  qrstcma  nervosum  nuudm*  initaUIe^"  of  wUcJi  Ids  medical 
adviaers  spoke. 

SmoUett  now  became  a  central  figure  among  the  group  of  able 
doctors  wIm  hailed  from  north  of  the  TVeed,  such  as  Ckphanc, 
liacaiUay,  Hunter,  Annttroiig,  Pttcainie  and  William  Smdlic, 
fai  tfae  revirion  of  wkoae  mtem  of  Uidwtteiy  the  novelist  bore  a 
part.  He  must  have  still  designed  to  eomblne  medicine  with 
authorship,  for  in  June  1730  he  uhtaincd  the  degree  of  M.D.from 
Marischal  College,  Al>crdccn.  But  in  the  autumn  of  this  year 
he  already  had  another  novel  in  prospect,  and  went  over  to  Paris 
«nth  a  new  .irquaintanfo.  Ur  M<K)rc  (.luthor  of  Zrhu-o),  who  soon 
bi-c.inie  his  intimate  and  was  destined  to  become  his  biographer. 
The  influence  of  this  visit  is  marked  in  Smollett's  sernnd  novel, 
The  A dventure-j  of  Perrgrine  Pickle  (4  vols.,  17S')  '  ' ' 
predecessor,  a  loosely  construrted  string  of  episodes  and  adven- 
tures in  which  a  still  greater  scope  is  afforded  to  the  author  for 
ceoentric  diqday,  PiMe  proved  from  the  fiiat  a  resounding 
•HcooB,  both  in  England  and  Frsnce.  The  diief  centres  of 
attiactioB  an  the  grotesque  misanthrope  of  Bath,  Cadwalladcr 
Crabtree,  the  burlesque  scenes  afforded  by  the  ph>'sici.nn  (a 
caricature  of  .\kenside)  and  rnlle;  the  painter  in  Paris,  and  the 
so-called  "garrison."  with  its  inhabitants,  Hatrhw.iy  and  Pipe.s 
and  the  itiimiiaVile  Trunnion — whose  deal  h-s»-rr:e  fully  exhibits 
Smollett's  powers  for  the  first  time-lhe  prototyiM'  of  so  many 
character  portraits  from  UncleToby  to  Cap'n  Cuttle.  Tnn-.ninn's 
grotesque  ride  to  church  reappears  in  John  Gilpin;  the  misan- 
thrope, practising  satire  under  cover  of  feigned  deafness,  reappears 
hi  the  Mungo  Malagrowther  of  Scott,  who  frankly  admits  further 
dsbla  to  Smollett  in  the  preface  to  the  IspOHfi/ If mirwfe.  The 

ganim iiwiiHridaoah^  auoeated  the cnlle  **  of  Tristram 
Shandy  and  the  "fbrtreas  "  ofMr  Wemnnck.-  Indeed  it  is  no 
Cnggeration  to  say  that  the  tideway  of  subsequent  fiction  is 
Strewn  on  every  liand  with  the  diijcdo  mtmhra  of  Smollett's 
happy  phrases  and  farcied  inventions.  Pickle  himself  is  if 
possible  a  bigger  rulhan  than  Random;  in  this  resrH?ct  .at  any 
rate  Smollett  clings  to  the  cynical  tradition  of  the  <ild  romances 
of  roguery.  The  novel  is  marred  to  an  even  greater  extent  bv 
inteipolations  and  personal  attacks  than  its  predcces.sor;  ttu 
aotoUosraphical  elciment  is  slighter  and  the  litenuy  quality  in 
some  te^pccta  infeiior« 

SmoUeUlB  thkd  nowd,  FaniSnMd  CamU  Palkom,  nipeared  in 
by  whidi  time  the  anther,  after  a  final  trial  at  Bath,  had 
definitively  abandoned  medicine  for  letters,  and  had  settled 
down  at  Monmouth  House,  Chelsea,  a  married  man,  a  father  and 
a  professii/nal  writer,  not  for  patronage,  but  for  the  trade.  In 
this  cajiacily  he  wiis  among  the  tirsl  to  achieve  a  difiicult  inde- 
pendence. In  Fathom  Smollett  endeavours  anquestionabl>'  to 
organize  a  novel  upon  a  plan  elevated  somewhat  above  mere 
agglomeatinn.  It  koka  as  if  he  had  deiibenite^  set  hinadf  to 


show  that  he  t<x>,  as  well  as  the  author  of  Tom  Jours,  could 
make  a  plot.  The  squalor  and  irony  of  the  piece  repel  the  reader, 
but  it  is  Smollett's  greatest  feat  of  invention,  and  the  descriptive 
power,  especially  in  the  first  half,  reveals  the  latent  Imagbatlve 
power  of  the  author.  Few  novels  have  been  mora  qratematlcally 
plundered,  for  FaHam  waa  the  studio  modd  of  all  the  mystery 
and  terror  school  of  fiction  commencing  with  RadcHffe  and 
Lewns.  With  Fathom  the  first  jet  of  Smollett's  original  invention 
wsvs  spent  Th.-  rdvc!  w.is  not  particularly  remunerative,  and 
his  expenses  scvni  al«;',ys  to  have  been  profuse,  lie  wa?  a  great 
frequenter  of  taverns,  entertiiined  hirgely.  and  ever\  Si.:iii'.a>' 
threw  open  his  house  and  ganlen  to  unfortunate  "  brothers  of 
the  quiU,"  whom  he  regaled  with  beef,  pudding  and  potatoes^ 
port,  punch  and  "  Calvert's  entire  butt-beer." 

To  sustain  these  ««p*n—  Smollett  consented  to  become  a 
literary  impmario  upon  a  hitherto  tmpaialleled  scale.  Hia 
activity  during  the  SMOtt  ^  yean  waa  ■iany<aided,  chiefly  In  the 
direction  of  fliianidif  big  and  MdeaUe  "  standard  "  worka  {or 
the  booksdters  and  oontractinir  them  out  to  his  "  mynnidons." 
Thus  we  Sec  him  almost  simidtaneously  cdtiing  Don  Quixote, 
making  a  triumphant  visit  to  Scotland,  inaugurating  a  new 
literary  periodical  the  Critical  (Feb.  1756)  b\'  way  of  correiiive 
to  Gri/iith's  Monlltly  Kericic,  organizing  a  >itandard  library 
History  of  Eni;lund  in  quarto  and  octavo,  with  continuations, 
and  a  seven-volume  comiH-ndium  of  l'oyi7,i;rj,  for  whic  h  he  wrote 
a  special  narrative  of  the  siege  of  Cartagena,  supplementary  to  his 
account  in  Roderick  Random.  In  17SS  be  projected  and  partly 
wrote  a  vast  Uniten^  Hitlmy,  and  hi  Januaiy  tTfiohe  brou^ 
out  the  first  number  of  a  new  aiapeniiy  magaainet  the  BriAk, 
to  which  he  contributed  a  aerial  worfc  of  fiction,  the  mediocre 
Adventures  of  Sir  Launcelol  Greaves.  Hy  these  Herculean 
labours  as  a  compiler  Smollett  must  have  ama.ssed  a  considerable 
sum,  to  which  the  £joo  received  from  the  now  forgiven  "  Mar- 
mozct  "  ((jarrick)  for  the  .sixth  pi-rformance  of  the  patriotic 
cxtravagania,  The  Ri-prii.tl,  or  tlir  TarsofOid  F.ngliiiid,  must  have 
come  xs  a  welcome  addition.  The  Criliciil  Review  w;is  already 
responsible  for  plenty  of  thorns  in  the  eilitorial  cushion  when  in 
1 762  Smolleti  undertook  the  additional  task  of  editing  the  Briton. 
He  had  ahready  been  ridiculed,  insulted,  fined  and  imprisoned 
in  the  Maisbabea  (this  last  for  an  attack  on  Admiral  Sir  Charles 
Knouto).  He  waa  now  to  support  the  North  Britbh  favourite 
of  George  IH.  in  the  press  against  all  oumers,  not  we  may 
reasonably  suppose  without  substantial  reward.  Yet  after 
incurring  .ill  this  unpopularity  it  :■.  time  when  the  I-ondon  mob 
Wiis  more  inflamed  agiiinst  Si-otMnen  than  it  h:Ls  ever  hei-n  l)efore 
or  .since,  and  having  .irnus*-d  the  animosity  of  such  former 
allies  a.s  W  ilkts  and  his  friend  Chnnhill,  Smollett  w.is  to  find 
him.s<  li  \ui(  ercniiii.imisly  thrown  over  by  his  chief.  Lord  Bute, 
on  the  ground  that  his  paper  did  more  to  invite  attack  than  10 
repel  it. 

The  BritOH  expired  or  waa  killed  by  the  North  BrUo»  in 
February  17(3,  and  for  the  mmcnt  SnoOett  aUvwed  hiuelf  to 
be  beckened  back  by  the  bodkseDecB  to  such  tasks  aa  a  univcnsl 

gazetteer  and  a  translation  of  Voltaire  in  38  voluroes,  and  we  bear 

of  him  prescribing  work  to  his  minions  or  recci\nng  their  homage 
and  dem.inding  their  copy  ;ui  of  old.  In  ,\nril.  however,  his  only 
daughter  dietl  at  the  :va<'  "f  lifieen,  aid.  alre.alx  over-wrought  and 
.almost  broken  down  from  seileiit.iry  strain,  the  tension  proved  too 
much  and  Smollett  was  never  the  same  man  again.  His  wife 
earnes*l\-  Ix-ggcd  him  to  "convey  her  from  a  coiuMry  where 
e  .  '.  i;.  '  :ject  .seemed  only  to  nourish  grief,"  and  he  fi  lkiwed  her 
advice.  The  result  was  two  years'  sojourn  abroad.  mairil\  upon 
the  Riviera,  which  Smollett,  who  may  be  termed  the  literary 
discoverer  of  Nice,  turned  to  such  esceUcnt  purpose  inhis  Tratels 
(>  vols.,  1766),  remaTfcabie  alike  for  their  addky  and  lor  thefr 
insight.  On  his  arrival  from  Italy,  where  he  had  provided 
material  for  Sterne's  portrait  of  the  distressful  "  Smelfungus," 
Smollett  seenic-d  at  first  dc-cidtiily  better  and  appeared  to  be 
getting  over  some  uf  llie  symptoms  of  his  pulmonic  complaint. 
Hut  his  heallli  v.,i~,  thofouchlv  uiiderniineii  by  rheumatism,  and 
the  pain  arising  from  a  neglected  ulcer  which  had  developod  into 
a  chronic  sore  helped  to  sap  his  strength.  Aa  sood,  thenioic^ 
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U  the  Travels  were  out  of  hand  SmoDett  resolved  on  a  summer  I 
journey  to  Scotland.  The  scKiity  of  F.dinhurgh,  then  at  the 
kpogee  of  lis  brilliance,  jiaiil  tlut  ailenlion  to  the  famous  I)r 
Smollett.  He  wii,-.  visitei!  liy  Hume,  Home,  Robertson,  .\dam 
Smith,  Blair,  Carlylc,  ("ulicn  untl  the  Monros.  He  went  to 
GU&gow  to  see  Dr  Moore  (where  he  palled  ihe  head  ol  the  future 
hero  of  Coruna),  and  stayed  with  his  cou&in,  James  Smollett, 
in  his  newly  built  manaiao  of  Cameron.  His  mother,  who 
baldly  knew  his  toil-worn  visage  until  it  relaxed  into  his  old 
nfuilh  laBei  died  in  this  autumn,  and  he  vras  still  in  a  pre- 
eidoiia  lUte  of  ImUUi  when  he  proceeded  to  Batb,  apeoding  the 
Cbrituau  d  S766  ia  Gay  StMst,  whete  hk  eonplamt  at  list  look 
« tnn  for  tlttlwttcr,  ant  vhoc  his  possible  that  Iw  any  have 
commenced  a  rough  draft  of  Humphrey  Clinker. 

In  1768  he  W.-IS  again  in  Ixjndon,  and  with  a  return  of  his  vital 
energy  came  a  recrudescence  of  the  old  savagery.  The  History 
and  Ali'.'eiilures  of  an  Atom  is  a  very  cleNer,  bul  alujniiiiably 
coarse,  Rabelaisian  satire  upon  the  whole  coaduel  ot  public 
alTairs  in  Enghuid  from  the  beginning  of  the  Seven  Years'  War 
down  to  ihe  date  of  publii  .ition.  He  lashes  out  on  all  sides 
without  fear  or  favour.  The  king,  Chatham,  Bute  and  North 
are  bespattcted  with  tilth,  the  acridity  of  which  owes  something 
to  OuQiver,  with  aid  as  to  local  colour  from  the  Jesuit  and  other 
aeeounta  of  Japan  which  had  come  under  his  ken  as  a  compiler 
of  tcavda.  After  its  publication  in  1769,  without  other  serious 
cooaequeocea,  SmoUett's  health  completely  relapsed,  and  in 
DcoHDhcr  (a  oonsulate  in  the  Mcditcrnawan  lutvfaig  been  tefnaed 
Urn)  be  left  England  finally,  and  settled  first  at  Pisa  and  then 
near  .\ntignano,  a  few  miles  out  of  Leghorn.  There,  during  the 
auiun.n  (>;  1770.  he  penned  his  immortal  Humphrey  CUnkir,  in 
whuh  he  reverts  to  his  favourite  form  of  itiner,iiU  letters,  ;>.  rare 
example  of  late  maturity  of  literary  power  and  teeundity  of 
humour.  The  Siirdonir  humour,  persistent  ruriosity  and  licen 
facultv  of  observation  >ho-.vn  in  the  Travels  are  here  combined 
with  the  mellow  contentment  of  the  voyager  who  has  forgotten 
the  small  frocries  of  transport  and  with  the  enthusiasm  of  the 
veteran  who  revL<uts  the  scenes  of  his  youth.  The  character 
drawing,  too,  though  still  caustic. seems  riperand  more  matured. 
SmoUett's  apcculative  and  infwraing  iSlh-century  mind  is  here 
content  for  the  most  part,  Uke  Goldsmith's,  merely  to  amuse. 

SmoDettdiedatLcgbonafedfifty  onthe  i7thof  September 
1771,  and  waa  buried  in  the  old  En^iih  oemeteiy  there.  Three 
years  later  the  Smc^ett  obelisk  was  put  up  at  Renton  (it  now 
stands  in  the  parish  school-ground),  half-way  bet  ween  Dumbarton 
ai.il  H  illo.  h.  The  best  portrait  belongs  to  the  SmoUelt  familv, 
Cameron  Hous(-,  Loch  Lomon<l  leiiKr.ivirci  hy  Frei^man.  I1S51I. 
The  genuitii  lu  ^s  of  the  others,  it  we  exiept  tlial  in  the  Huntcrian 
^iu9eum,  tilasKow,  is  doubtful.  The  novehst  bus  been  confused 
with  the  Dr  Smollett,  the  contemporary  of  Dr  U  illiam  Hunter, 
who  figures  in  Rowlaiidson's  Dissecting  Room  "  {Royal  Coll. 
tfSntg/coni  Cat.,  tpoo). 

Hume  said  that  Smollett  was  like  a  coco-nut,  rough  outside, 
but  full  of  human  kindness  within.  He  was  easily  ruflled  by  the 
rubsof  fortune  of  which  he  had  more  than  hia  lair  share.  Hence 
the  adjectivcaeainave  and  aplnctkaooltatt  applied  teaantmo 
CMontfally  both  genemus  and  tender.  After  Fielding,  SmoDett 
counts  as  the  greatest  purveyor  of  oomk  proae-epic  of  Con- 
tem[>orar>'  life  to  his  generation,  if  not  to  his  century.  Scott  and 
Dickens  regarded  him  as  fully  Fielding's  efjual.  Hazlitt  and 
Thackeray  ihoiifilil  ol herwiM-.  I''()ually  ratiori.dist  and  pagan 
with  Kieldiiip.  Smullelt  is  more  01  a  jH-iiufoi^ue  anil  less  of  the 
instini  live  scholar  ami  wii  than  iiis  predeeeSM>r,  His  method  in 
its  broad  outlines  is  similar,  historic  and  ambulant  rather  than 
philoso[ihic  or  poetic,  but  he  has  more  potential  ron-.ani  e  or 
poetry  about  his  malce-up  than  the  mystery-haling  I'iclding. 
In  the  rpCOgniied  Mqnirements  of  prose-epic  such  as  plot, 
character,  scene,  reflection  and  diction,  SnwUctt  could  fairly 
hold  his  own.  His  prose,  which  carries  on  the  robust  tradition 
f nnn  Swift  and  Defoe  to  Johnsoa  and  Jeffrey,  ia  mote  modem  in 
tone  than  that  of  Ms  great  riv<d.  In  fictions  such  as  Tom  Jonts, 
Kaderiek  Random  and  the  Uke,  Engbnd  could  at  length  feel 
that  it  pnsiBMad  oompoiidons  which  might  claim  kinship  and 


comparison  with  Cervantes  and  Le  Sage.  Much  that  these  wTitcrs 

attempted  has  been  done  a;;.uii  in  a  style  better  adjusted  to  the 
inereasHiKrelincmenlcl :»  later  age.  But  Smollett's  great  powers 
of  observation  and  descri])iion,  his  caustic  and  indignant  turn 
of  siieeeh.  will  lonj;  render  him  an  invaluable  witness  in  the 
Century  whic li  he  so  well  represents.  Much  t  h.it  he  did  was  mat 
hackwork,  but  at  his  best  he  ranks  with  (he  immortals. 

I  he  I'^timate  formed  of  Smollett  s  work  dining  the  [wst  generation 
has  proljably  Intn  a  (iiriiinishiiik;  our,  as  may  infer  in  part  from 
ihi-  l.ii  t  tllat  therv  is  im  standard  LiiV  and  no  ililmiiive  tilitiun  of 
the  works.  The  chief  colloctive  wiilioiis  aie  a»  follows:  6  vols., 
Edinburgh.  1790;  6  vols.,  London,  179b.  with  R.  Andcnon's 
Memoir:  Works,  ed.  J.  Moore,  1797  (re-edited  J.  P.  Browne,  8  vols., 
1873);  Works,  ed.  Hcnle>-  and  Sceeomh<>,  Consiable  (11  vols,,  1899- 
rooj).  To  which  must  beadddl  a  one- volume  MiscrUaneous  Works. 

Thomas  RoNCix'  (1841);  .Srlrdrd  Works  (with  a  careful  life  by 
n,i\  id  llerSi  rt.  I  L"<li:-.tiur^;h,  l-S7o;i;  lia;].iri!\ in  '-,  edition  of  the 
.Novels  with  iicott's  judiciou.s  ineumir  and  eritltism  (2  vols..  1831); 
.ind  RrofeMor  G.  Saintabury'*  edition  of  the  Novels  (13  wril^  ■^M)' 
There  are  short  Lives  by  Robert  Chambers  (1867),  DavM  nann^r 
(1887)  and  O.  Smcaton  (189-).  .\<liltiional  information  of  leeeat 
date  will  be  found  in  the  artieU-nn  Smollett  in  the  Diet.  NoLWio^ 
Ma'sson's  Hritnh  X<irrli%ls  <i\n<\  otiur  hooks  on  the  dr^elopment  ol 
l^nKlifih  I  II  II  11)1,  H.  <  .r.diam'.t  Si  trlluh  Mm  of  Ij-tlrr^  ,n  the  I-  K'"lrenth 
Century,  Jiluik-u.'Ood's  jV/uj.  lor  .May  1900;  and  the  present  ftritcr's 
introduction  to  Smollett's  rratub  ttrmj|k  Ames  and  Italy  (WoM'9 
Classics,  1907).  (T.  Se.) 

SMUGGLING  (O.  Eng.  smci^iian.smiigan,  to  creep,  with  the  idea 
of  secrecy),  a  breach  of  the  revenue  laws  cither  by  the  importation 
or  the  exportation  of  prohibited  ijoods  or  by  the  evasion  of 
customs  duties  on  g<K>ds  liable  to  duty.  Legislation  on  the  subject 
in  England  has  beer,  very  aclise  (toin  the  i4lh  century  down- 
'  wards.  In  the  reign  of  Edward  III.  the  ilUcit  introduction  of 
base  coin  from  abroad  led  to  the  provision  of  the  Sutiite  of 
Treasons  IJ51,  making  it  treason  to  import  counterfeit  money 
as  the  money  called  "  Luahboi:^'*  Such  importation  is  stfll 
an  ofience,  thou^  no  koger  treaaon.  After  the  Statute  of 
Treasons  a  vast  number  of  acts  dealing  with  smuggling  wo* 
passed,  moat  of  which  will  be  found  recited  in  tbe  repealing  act 
of  1835.   In  the  i8lh  and  the  early  years  of  the  19th  century, 

smuggling  ('chie)ly  of  wine,  s;>iri'.>,  tolian  o  and  'nillionl  was  SO 
generally  l>ractlsed  in  Great  Untaui  as  to  become  a  kind  of 
national  failing.  The  prevalence  of  the  offence  may  be  judged 
from  the  report  of  Sir  J.  Copc'scommitlee  in  17J.'  u[ion  ihefrauds 
on  the  revenue.  The  smuggler  of  the  i.Sth  century  finds  an 
apologist  in  .-Vdam  Smith,  who  writes  of  him  .is  "  a  person  who, 
though  no  doubt  highly  blamablc  for  violating  the  laws  of  his 
country,  is  frequently  incapable  of  violating  those  of  natural 
justice,  and  would  have  been  in  every  respect  an  excellent  citlaen 
had  not  tbe  laws  of  his  country  made  that  a  crime  which  natme 
never  meant  to  be  so."  The  gradual  redoctiOB  of  dote  hnqght 
the  offence  in  the  United  Kingdom  Into  compaiative  insignific- 
ance, and  it  is  now  almost  confined  to  tobacco,  though  the  sugar 
duty  has  led  to  smuggling  of  saccharin.  Host  of  the  f«UttBg 
legislation  on  the  subject  of  smuggling  is  contained  in  the  Customs 
Consolidation  .\ct  1876. 

The  main  provisions  ate  as  follows.  Vcswis  cngaKcd  in  smuggling 
am  liable  to  foifeituie  and  their  owners  and  masters  to  a  senaky 
not  sioeedinR  £soa  Sciuggted  and  prohibited  e<Mxls  are  liable  to 
flNrfclture.  Ofliceni  of  customs  have  a  right  of  seairh  of  -t-essels  and 
paaons.  Fraudulent  c\'asion  or  attempted  evasion  of  customs  duties 
renders  the  olfender  suhjiv)  to  forfeit  eillur  trilile  the  v.due  of  the 
COods  or  I'lm  at  Or  cJii  liiin  iif  tlii'  1  •  mmilssioiR-rs  of  customs. 
Heavy  penalties  are  incurred  by  resistance  to  officers  of  customs, 
reacue  of  persons  or  goods,  assembling  to  run  sooda,  signalling 
smuggling  vessels,  abooting  at  vessels,  boats,  or  ofliecfi  of  tae  naval 
or  revenue  service,  euttinc  adrift  customs  vessels,  offering  goods  for 
•siU-  iiiid.r  pretence  of  i>eing  smuggled.  &c.  Penalties  may  be 
ri  i  I  \i-rnl  either  by  action  or  information  in  the  superior  courts  nr 
f'\  h>immar>'  pr<«'eo<lini;s.  In  criminal  prKitslrngs  the  defen<lant 
is  competent  ami  compellable  10  give  t-\ide!icc  The  Merchant 
Shipping  Act  1.^1^4  ma kes  any  seaman  or  appccntice,  after  ooaviction 
for  sfflueglinK  uhcn  ny  loss  or  damage  is  caused  tt>  the  master  or 
owner  ofa  tdiip,  liable  to  pay  to  such  master  or  owner  such  a  sum 
as  is  sufik-irnt  to  rrimbano  the  master  or  owner  for  such  lose  or 
damaRp.  and  the  whole  or  a  pmpnrtional  part  of  his  waitrs  may  be 
ret.uni-d  in  s.iti»f.ie(  ion  of  ihis  baliility.  .Additional  |)rovi.siijn.i  a»  to 
smug};ling  are  also  contained  in  the  Customs  and  Inland  Revenue 
Act  iS-i).  and  the  Cu<<t>ims  and  Inland  Revemie  Act  18SI,  A 
smuggling  contract  i>  generally  illegal.  But  it  may  be  valid,  uid  the 
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vendor  may  recover  tbe  price  of  good*,  even  thoogh  he  knew  the 
bi]>'cr  intended  tbem  to  be  amug^edf  uolen  he  actually  aitk  in 
the  smuKRlinf  to  »  to  become  parHee^  €nmMs.   Contracts  to 

defraud  the  ro-enue  of  a  fon-ijfn  ft^iite  arc,  arrordinit  to  Enf;lish 
dt'cisions,  not  ilk>;.il.  T  hiTf  is  .1  (fcrmaii  dft  i^ion.  more  consomint 
with  iniertiatiorwl  raorulity  to  the  ojjfxiiitc  clYcc t. 

The  f)cnaltic5.  fnr  smuggling  in  (he  I'liitcd  States  will  be  found 
nainly  in  tit.  xxxiv.  ch.  10  of  the  Revised  Statutes.  'Ilic  seanian 
of  nnunltn^  t»  liable  to  the  naw  peoalty  at  la  Knglaad, 
and  in  addition  to  imprisocunent  for  twdw  mowtlut  a.  49i)& 

See  Stephen  Dowell's  Hutory  of  Taxalion  (2nd  ed.,  1888),  and 
Luke  0«-cn  Pike's  History  0/  Crime  in  Enj^and  (1873-1876);  and  for 
pneral  .-u  roiints  of  smuggling  sec  \V.  I).  Che^ti  r,  Chrpnidfs  of  the 
tuslams  Dfparlmml  (itSi.O  ;  H.  N.  Shorn-,  .s>:iij;?/in);  />iiyj  ami 
Smuggline  Ways  (1893);  Alton  and  Holland,  Iht  Kini's  CiuUms 
fi9og) :  C.  C.  Harper.  The  Smi^ftn:  fklmHtm  Ck^tm  4m  iMe 
Story  «f  an  Ancient  Craft  (1909). 

SMTBBRT  (or  Smdut),  JOHN  (1684^1751),  Scottiali  American 
aitat,  was  bom  at  Edinbaigh  in  1684,  and  died  in  Beaton, 
IfuaadniwtU,  in  1751.  He  stiulied  under  Sir  James  Thomhill, 
■ad  in  1738  aGcoaqpanied  Bishop  Berkdqr  to  America,  with 
the  intention  of  bcooming  profcaaor  of  fine  arta  in  the  college 
wldch  Betiteiejr  was  planning  to  found  in  Bermuda.  The  college, 
r,  was  never  established,  and  Smybcrt  settled  in  Boston, 
I  he  married  in  17J0.  In  17  u  hep;iinteH  "  Bishop  Horkt-li  s 
and  His  Fainily,"  now  in  the  dininp  hall,  Vale  I'tiivtrsii y.  a 
group  of  eight  ligures,  He  painti<i  portr.iits  of  Jonathan 
Edwards  and  Judge  Edmund  Quincy  (in  the  Boston  Art  Museum), 
Mrs  Smybert,  Peter  Faneuil  and  Governor  John  Endecott  (in 
the  Maaaachusetta  Historical  Society),  John  Lovell  (Memorial 
Halt,  Harvard  University),  and  probably  one  of  Sir  William 
PqipemB;  and  eiamplesaf  his  wofks  an  ofwned  by  Harvard 
•ad  Yale  Uairaaitiestlir  Bowdoin  Cdkfe,  hgrthe  IfasMdiuaetta 
Blitoiical  Society,  and  by  the  New  Kn^nd  Kstorical  and 
Genealogical  Society.  A  son,  NATiumn.  SimniT  ( 1 7.^4-1 7  S6) , 
was  l)orn  in  Boston  on  the  jolh  of  January  17.^4,  and  died  there 
on  the  Hih  of  November  1756,  Ik-  wjb  u  pupil  of  his  father,  and 
dying  at  the  age  of  twenty  two.  left  si-\er,il  imixirlaiit  canvases, 
notably  a  [jortrait  of  Dorothy  Wendell  Un  the  C'ollettion  of  Dr 
John  L.  Hale,  Boston  I. 

IMYRNA  (Ismir),  in  ancient  times  one  of  the  most  important 
■ad  BOW  by  far  the  greatest  of  the  dtics  of  Asia  Mltutr,  has 
pmu»cd  an  unbroken  continuity  of  Kcoid  and  idoitity  of  name 
Inan  the  Cm  dawn  of  history  to  tbe  piwent  t&ne. 

I.  1*9  A9dtm  CUfi—lx  Is  Bald  to  have  been  >  f  riitfin  dty 
bdbie  the  Gredc  oomdstt  settled  in  Asia  Minor.  The  name, 
which  is  said  to  be  derived  from  an  Ama/xin  called  Smyrna,  is 
indubitably  .-\nalolian.  having  been  applied  alMi  to  a  quarter  of 
Ephesus,  and  (under  the  cognate  form  Myrina)  to  a  rity  of 
Aeolis.  and  to  a  tumuhis  in  the  Troad,  The  .Veolir  settlers  of 
Leslxis  and  Cyme,  pushing  i  :ist  wards  by  I-irissa  and  Nronleirhus 
and  over  tbe  Hermus,  seized  the  valley  of  Smyrna,  ll  was  the 
hsnder  dty  hetween  .Aeolis  on  the  N.  and  Ionia  on  the  S.,  and 
was  more  accessible  on  the  S.  and  E.  than  on  the  N.  and  W. 
By  virtue  of  its  situation  it  was  necessarily  a  commercial  city, 
Kke  the  Ionian  colonies.  It  is  therefoie  not  auipriaing  that  the 
Aeolie  dement  grew  weaker;  stnngeis  or  refugees  from  the 
Ionian  Colophon  settled  in  the  city,  and  finally  Sm>Tna  passed 
into  the  hands  of  the  Colophonians  and  became  the  thirteenth  of 
the  loni.in  >,la(i-s.  The  change  had  taken  plan-  bi-fort-  6K8,  when 
the  Ionian  Onoma^lus  of  Smyrna  uoii  the  iioxiiii:  prize  at 
Olympia.  but  it  was  probably  then  a  reretit  event.  Thi-  Ci>!o- 
phonian  conquest  is  mentioned  by  Mimncrmus  (before  f>oo  n  <  !, 
who  counts  himself  equally  a  Colophonian  and  a  Smyrnaean. 
Tbe  Aeolic  fonn  of  the  name,  £;i(jpra,  was  retained  even  in  the 
Attic  dialect,  and  tbe  epithet  ".Aeolian  Smyrna"  remained  long 
after  the  cooqaest.  The  sitaation  of  Smyrna  on  tbe  path  of 
CMnrterce  between  Lydfat  snd  the  west  mbed  it  daring  the  7th 
century  to  the  height  of  power  and  splendour.  It  lay  at  the  head 
of  an  arm  of  the  sea,  which  reached  far  inland  and  admitted  the 
C^reek  trading  ships  into  the  heart  of  I.ydia.  One  of  the  great 
Ira<le  routes  which  cross  .-Anatolia  descend?  the  Tlcmius  valley  past 
Sardi.-i.  and  then  diverging  from  ;hc  valley  pa.^-i<-s  S.  of  Mt 
Sipylus  and  crosses  a  low  pass  into  the  little  valley,  about  7  m. 
lang  and  a  brand,  wben  Saqmia  H«  hetwnen  the 


the  sea.  Miletus,  and  later  F.phcsus,  situated  at  the  sea  end  of 
the  other  great  trade  route  across  ,\natolia,  rompetcd  for  a  time 
succcsdully  with  Smyrna,  but  both  cities  long  ago  lost  their 
harbours  and  Smyrna  remains  without  a  rival. 

When  the  Mermnad  Ungs  raised  the  I^ydian  power  and 
aggreash^eneas  Smyrna  was  one  of  tlie  fint  points  of  attack. 
Cygia  (&  687^59)  was,  however,  defeated  on  the  banks  of  the 
Henmts;  tlie  situation  of  tlie  battle6eld  shows  that  the  power 
of  Smyrna  extended  far  to  the  E.,  and  probably  included  the 
valley  of  Nymphi  (Nif).  .\  strong  fortress,  the  ruins  of  whose 
ancient  and  massive  walls  are  still  imjKising,  on  a  hill  in  the  pass 
between  Smyrna  and  .Nymphi.  was  probably  built  by  the  Smyr- 
naean lonians  to  command  the  valley  of  Nymphi.  .-Vcording  to 
Theognis  (about  500  ii.c.l,  "  pride dcst roved  Smyrna."  Mimncr- 
mus laments  the  degeneracy  of  the  citizens  of  his  day,  who  could 
no  longer  stem  the  Lydian  advance.  Finally,  Alyattes  IIL 
(609-560)  conquered  tbe  dty,  and  Smyrna  for  3100  years  lost  ita 
placainthelistof  Gieekdtiea.  ItdfclnatoeBsetoedst,bottbe 
Greek  Ufe  and  political  tinity  wore  destroyed,  and  tlte  Smyrnaean 
state  was  organized  on  the  village  8>'stem  (^^ro  ciw^ifS<b>). 
It  is  mentioned  in  a  fragment  of  Pindar,  about  500  B.C.,  and  in  an 
i:i>(  ri|iii(in  of  ^RS  H.c.  A  small  fori  iin  ,it ion  of  early  Style, 
rudely  bul  m.assivcly  built,  on  the  lovu'>t  sIlijk-  nf  a  hill  N.  of 
Burnahat,  is  perhaps  a  lortitit-d  village  of  ;  his  [ic-riod  Alexander 
the  Great  conceive*!  the  idea  01  restoring  the  Greek  city;  the 
two  Ncmi^scs  who  were  worshipped  at  Smyrna  are  said  to  have 
suggested  t  he  idea  to  him  in  a  dream.  The  scheme  was,  according 
to  Strain),  carried  out  by  Antigonus  (316-joi),  and  L>'simachtta 
enlaiged  and  fortified  the  dty  (joi-aSx).  The  acropolis  of  tlie 
aacfant  dQrhMl  been  on  a  atecp  peak  about  isso  ft.  hi^,  whidi 
overhangs  tim  VX.  artnanityaf  the  golf;  iu  niitts  stili  exist, 
probably  fai  mtldi  tlie  same  condition  as  they  were  left  by 
Alyattes.  The  later  city  was  founded  on  the  ni<Kiern  site  partly 
on  the  slopes  of  a  rounded  hill  called  I'agus  near  the  S.K.  rnci  of 
the  giilf,  partly  on  the  low  ground  between  the  hill  and  the  sea. 
The  beauty  of  the  city,  clustering  on  the  low  ground  and  rising 
tier  over  tier  on  the  hillside,  is  f reqnoitfy  ptalsed  hy  the aodCBta 
and  is  celebrated  on  its  coiits. 

The  "  crown  of  Smyrna  "  seems  to  have  been  an  epttbet 
applied  to  tbe  acrapolis  with  its  drde  of  buildings.  Sn^^ma 
is  shot  hi  on  the  W.  bgr  a  hill  now  called  Ddrmen  Tqpe^  wtOi  Oa 
ndaa  «f  a  tei^la  on  the  stusnit.  Tbe  waUs  of  Lyrimadnm 
croissd  tha  smsMlt  of  thb  MB,  and  the  acropoKs  occupfed 
tbe  top  of  Tl^pw.  Between  the  two  the  road  from  Ephesus 
entered  tbe  dty  by  the  "  Ephcsian  gate."  near  which  was  a 
gymiui^iLirr,  Closer  to  the  acropolis  the  outline  of  the  Stadium 
is  still  VL^ible,  and  the  theatre  was  siluatcrl  on  the  N.  slopes 
of  I'agus.  The  line  of  the  walls  on  the  V..  side  is  unkivown; 
but  they  certainly  embraced  a  greater  area  than  is  included 
by  the  Byzantine  wall,  which  ascends  the  castle  hfll  (Fsfns) 
from  the  Basmakhanc  railway  station.  Smyrna  posansed 
two  harbours— the  outer,  which  was  simjdy  the  open  roadstead 
of  the  gnlf.and  tbeinaer,  which  was  a  snail  basin,  with  anamnr 
entrance  doaed  by  a  tope  in  case  of  need,  aboot  tbe  pfaue  now 
occupied  by  basaars.  The  inner  harbour  was  partially  filled 
up  by  Timur  in  140a,  but  it  had  not  entirely  disappeared  till 
the  beginning  of  the  loth  century.  The  modem  quay  has 
encroached  considerably  on  the  .lea.  and  the  coast-line  of  the 
(iri-i-k  lime  was  alnnii  oo  yds.  farther  S,  The  streets  were  broad, 
well  p.avcd  antl  lai<l  out  at  right  angles;  many  were  nanie<l 
alter  temples:  the  main  street,  called  the  Golden,  ran  across 
the  city  from  \\.  to  E.,  beginning  probably  from  the  temple 
of  Zeus  .Akraios  on  the  W.  side  of  I'agus,  and  running  nund  the 
lower  slopes  of  Pagus  (Kke  a  necklace  on  tbe  statue,  to  nse  the 
favoaiite  tenna  of  Aiistides  the  orator)  towaids  Tcpejik  outside 
the  dty  on  tbe  E.,  where  probably  the  temple  of  Cybde,  the 
MetroSn,  stood.  Cybele,  worship|>e(i  under  the  name  of  Meter 
Sipylene,  fnun  Ml  Sipylus,  which  Imunds  the  Smyrna  valley 
on  the  .N ..  w  as  the  tutelar  goddcs.^  of  the  city.  The  plain  towards 
the  sea  wa.s  t<H>  low  to  be  {iro|ierly  drained  and  hence  in  lailQr 
weather  ibe  streets  were  deep  with  mud  and  water. 

The  dvw  HdeSiWhIcb  flouvd  by  Stajrioa,  If  iunoua  hi  lilaiatttvs 
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and  wts  vordiipped  in  the  valley.   The  most  dMnmoQ  and 

consistent  tradition  connerls  Homer  with  ihc  valley  of  Smyrna 
and  the  banks  of  the  Meifs;  iiis  fiRurc  was  one  of  the  stock 
tjTics  on  Smymacan  coins,  one  ciais  of  whicli  was  called 
Homcrian;  the  cpilhct  "  Mek-sigetie*  "  was  appli-Ml  to  him; 
ihc  cave  where  he  was  wimt  to  conijxi^c  his  fiiicins  was  shown 
near  llie  source  of  the  river;  his  temple,  the  Honnrcuni,  stixxi 
on  its  banks.  The  stea<iv  equable  flow  <if  the  Melcs,  alike  in 
summer  and  winter,  and  its  short  course,  befrinnine  and  ending 
near  Ute  dty,  are  celebrated  by  Aristidcs  and  liinicrius.  The 
description  applies  adtnirabiy  to  the  stream  which  rises  from 
«bt>n«lant  fountains,  now  known  as  Diana's  bath,  E.  of  the  dty, 
«Bd  flowa  into  the  eatramity  of  the  gulf.  Tlie  lidief  that 
the  torrent,  ahnoat  dry  except  after  raina,  which  flows  by 
Caravan  bridge,  is  the  andcot  Mehs,  flatfy  caatnidfas  the 
ancient  descriptions. 

In  the  Roman  pcrio<l  Smyrna  was  the  seal  of  a  conifnlui 
whidi  included  S.  Aeolis  and  great  part  of  tlie  Hcrmus  valley. 
It  vied  with  F.phesus  and  Pergamum  for  the  title  "  First  (city) 
of  .\sia."  A  Christian  church  cxislctl  here  from  a  very  early 
time,  having  its  origin  in  the  considerable  Ji  wibli  colony.  Poly- 
carj)  was  bishop  of  Smyrna  and  was  martyreii  there  a.d.  155. 
The  bishops  o(  Sm>Tna  were  originally  subject  to  the  metropolitan 
of  Ephesus;  afterwards  they  became  independent  (afrroM^Xot), 
and  finally  were  honoureil  with  metropolitan  rank,  having 
under  them  the  bobopc  of  Fhocaea,  Magncata  ad  Sipyliun, 
Chaomenae,  Sonadrus  (Nynpht?),  AidMiigelia  (Tcouim?) 
and  Petra  (Mencmen?)- 

When  Constantino^  became  the  scat  of  govemmcst  tlie 
trade  between  Anatolia  and  the  W.  ioit  in  importance,  and 
Smyrna  declined  apace.  A  Turidsh  fredtooter  named  Tsacha 
seized  Smyrna  in  Io^i4,  but  it  was  n-covcred  by  the  generals 
of  Alexius  Comnenus.  The  city  was  several  times  ravaged 
by  the  Turks,  and  liad  licconie  quite  rviinous  when  the  emperor 
John  Ducas  X'atatzes  aliout  1222  rebuilt  it.  Hut  Ibn  Batuta 
found  it  still  in  great  part  a  ruin  when  the  famous  chieftain 
Aidin  had  conqucrc<l  it  aliout  1.530  and  made  his  son  Amur 
governor.  It  became  the  port  of  the  Aidin  amirate.  Soon 
afterwards  the  Knights  of  Saint  John  established  themselves 
in  the  town,  but  failed  to  conquer  the  citadel.  In  1402  Timor 
stormed  the  town  and  massacred  almost  ail  tlie  inhabituits. 
The  Mongol  conquest  was  only  temporary,  but  Smyrna  was 
leBiuned  1^  the  Seijukaof  Aidin  and  has  reffiained  till  the  present 
day  In  Mabommedan  hands.  Until  the  idgn  of  Abdul  Mejid 
it  was  included  for  administrative  purposes  in  the  eyaltt  of 
Jezair  (the  Isles)  and  not  in  that  of  AnadoK.  The  represen- 
tative of  the  C':i|iil.ir.  P.isha,  who  goverr.<-;l  cyuiit,  was, 
however,  Iws  inliuctiliai  m  ihe  city  ihar:  the  licad  of  tlic  Kara 
Osinan  Oglu's  of  Manisa  (sec  .\Iamsa).  From  the  early  i7lh 
century  till  1HJ5,  Smyrna  was  the  chief  provincial  factory  of  the 
Itniish  Turkey  Company,  as  well  as  of  French.  Dutch  and 
other  trading  corporations.  The  pa.ssaKes  with  gates  at  each 
end  within  which  most  Frank  shops  in  modern  Smyrna  lie, 
are  a  survival  of  the  scmi-fortificd  residences  of  the  European 
DMRhants. 

3.  The  Moderu  City,  capital  of  the  Aidin  vilayet,  and  the 
most  inqwrtut  town  oi  Aab  Mlaot,  Pop.  mm  than  350,1000, 
of  «Uch  faHy  ft  htlf  is  Gnek.  It  Is  one  of  the  prindpd  ports 
of  the  Ottoman  emphok  and  has  s  large  trade,  of  nfaidi  the 

greater  part  is  with  Great  Britain.   The  chief  items  of  eipoTt 

are  figs,  tobacco,  valonia,  carpets,  raisins  and  silk,  to  the  value 
of  some  three  million  sterling.  The  imports  are  ostiniaier!  at  a 
million  more.  Alx>ut  ;ooo  steamships  visit  the  I>ort  annually. 
Until  iS<)4  I  he  two  railways  from  Smyrna  to  the  interior  belonged 
to  British  companies;  but  in  1.S07  the  Smyrna-.Alashehr  line 
passc-d  into  the  hands  of  a  French  syndicate,  which  coniplele<l 
an  extension  to  Affum  Kara-hissar  and  virtually  (though  not 
actually)  effected  a  junction  with  the  .Anatolian  railway  system. 
This  line  has  branches  to  Bumabat  and  Soma.  The  Smyrna- 
Aidin  line  has  been  extended  to  Dineir,  and  powers  have  been 
obtained  to  continue  to  Isbort*  and  £iadir.  It  has  branches 
to  BiM^  Sodihon.  Tinh,  OdenMi,  SoUi^  DcbM  nd  bheU^ 


Modem  Smyrna  is  in  si!  hat  government  a  predominantly 

Christian  town  (hence  the  Turks  know  it  as  giaour  Ismir).  There 
isa  large  European  element  (including  about  800  British  subjects), 
a  great  part  of  which  lives  in  t«o  suburban  villages.  Bumabat 
and  Buja,  but  hns  business  iireniises  in  the  city.  The  European 
and  Ctrcek  quarters  rapiill)  ini  rc;isc,  mainly  to  the  .\.;  while  the 
tine  quays,  made  by  a  French  company,  are  backed  by  a  lirve  of 
good  buildings.  The  streets  behind,  though  clean  antl  well 
kept,  are  very  narrow  and  tortuous.  \  fine  new  Konak  (govern- 
ment oflfices)  has  been  built,  and  another  important  new  structure 
is  the  pier  of  the  .\idin  Railway  Co.  at  Point.  The  development 
of  this  railway  is  the  most  conspicuous  sign  of  progress. 

Smyrna  is  a  hesdqasrtcfs  of  missions  of  all  denominations  and 
has  good  sdHwh,  of  wUch  the  International  CoUcgo  b  the  best. 
There  is  a  British  consnt-ftacnl,  with  full  consular  estahlfahmsnt, 
including  a  hospital. 

S<;c  Kener.d  authorities  for  Asia  .Virj.ir,  ispcrlally  the  travellers, 
.ilniost  alt  of  vk  hon>  deacrilw  Sniyrn.i.  AImi  K.  F.  Slaars,  £tti4e  tut 
Smyrnr  i  iM<>.H;  ;  and  W.  M.  Kam«ay,  LeUers  to  the  Setm  CktudM 

(1904)  and  article  in  Hastings's  Diet,  of  the  Bible  (|t>o2). 

\W.  M.  Ka.;  D.  G.  H.) 

SMYTH,  CHARLES  PIAZZf  IiSiq-ioooI,  British  astronomer, 
was  born  at  Naples  on  the  jjrd  o:  January  i.Sig.  He  w.xs  called 
Piazzi  after  his  godfather,  the  Italian  astronomer  of  that  name, 
whose  acquaintance  his  father,  Admiral  Smyth,  had  made  at 
Palermo  when  on  the  Mediterranean  station.  His  father  subse* 
quently  settled  at  Bedford  and  equipped  there  an  obsovatory, 
at  which  Viazzi  Smyth  received  his  first  lessons  in  astronomy. 
.\t  the  age  of  sixteen  he  went  out  as  assistant  to  Sir  Thomas 
Maclear  at  the  Capo  of  Good  Hope,  where  he  ohsscved  Ualky'a 
comet  and  the  gust  amiet  of  and  took  an  aeti«»  part  in 
the  verificatjoaandcatieHiDDof  LaCaiOe^saic  of  tie  wrrirHsn 
In  184$  ho  was  appointod  aattonomer  royal  tar  Scotland  and 
professor  of  astronomy  In  the  universily  of  Edinburgh.  Here  he 
completed  the  reduction,  and  continued  the  aeries,  of  the  observa- 
:  inr.s  made  by  his  predecessor,  Thomas  Henderson  1'  see  FJtnburgh 
Obu-n.siims,  vols,  xi.-xv.).  In  1.S56  he  made  experimental 
observations  on  the  Peak  of  Teneriffe  with  a  view  to  testing  the 
astronomical  advantages  of  a  mountain  station.  The  Admiralty 
made  him  a  grant  of  £500  for  the  purjnwic,  and  a  yacht — the 
"  Titania  " — of  140  tons  and  a  fine  7}  in.  equatorial  telescope 
were  placed  at  his  disposal  by  frioids.  The  upshot  of  the 
expedition  was  to  verify  Newton's  surmise,  that  a  "  most  serene 
and  quiet  air  .  .  .  may  [)crbaps  be  found  on  the  tops  of  the 
highest  BKHmtains  above  the  grosser  clouds."  The  scientific 
results  were  detailed  fia  a  R^trt  addreesed  to  the  hnda  com- 
missioners of  the  admiralty,  iSs8,  in  a  communication  to  the 
Royal  Society  (PkU.  Tram,  cslviii.  465)  and  in  the  BdMrngk 
Obsenatums,  vol.  zil.  A  poptdar  account  of  the  voyage  is 
contained  in  Tenerijle,  an  Astronomer^s  ExptrimenI,  1858,  In 
1K-1-1871  Piazzi  Smyth  in'. r:-t  giited  the  spectra  of  the  aurora, 
.ind  zo<liaca]  light.  He  rivomnien(le<l  the  use  01  the  "  r.uiiland  " 
for  weather  prc<liction  {Jour.  .Siotiuii  Miiior.  .Six  utv,  \  S4),  and 
discovered,  in  conjunction  with  Professor  A.  S.  llersihel,  the 
hartnonic  relation  between  the  rays  emitted  by  carbon  monoxide. 
In  1877-1878  he  constructed  at  Lisbon  a  map  of  the  solar- 
spectrum  (Ediii.  Phil.  Tntu,  xax,  285),  for  which  be  received 
the  Macdougall-Brisbanc  prize  in  iS.So.  Further  si>ectroscopic 
researches  wcrccarrietl  out  by  him  at  .Madeira  in  1880  {Madeira 
Spubmeopie,  iWa),  and  at  Winchester  in  1884  (Edm.  PkiL 
Trans,  vol.  sodL  pL  £.).  He  published  bcsida  Tint  GHu 
in  itmia  (Ma),  Our  tnktrUanee  m  the  Great  Pymmii  (ia6«). 
Life  and  Work  at  Ike  Great  Pyramid  (1867),  and  a  vohime  On 
the  Antiquity  of  InUlUclual  if  an  (1868).  In  188S  he  resigned  his 
ofTicial  [lositiun  and  rctireil  to  the  ncighbourh<x>d  of  Ri|H)n,  where 
he  died  on  the  list  of  February  1900. 

Sit  .l/fit.'/i.  .Vn/iVrt  Roy.  Atlr,  Sixirty,  Ixi.  180:  Oh^rrvalnry, 
.\M:i.  145,  1S4:  K.  Copeland  in  Astr,  yach.  .No.  .^bjO,  ami  J'op. 
AstntHomy  ll<^)ol,  p.  3H4;  .Xnlurf,  Ixii.  161  (A.  S,  Hfrvhel);  .Andr^ 
and  Rayet,  L'Aslronomie  pratique,  u.  12.  M.  C.) 

SMYTH  (or  SiOTu),  JOHN  ic.  is7»-i6is),  Engiiih  non- 
oonformist  divine,  oonmonly  caOed  the  Se-ht^tist,  was  bocn 
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about  1570,  and  was  educated  ;ii  l-hrist'H  College,  C.imbrklgf, 
where  he  proccedcti  M.A.  in  IIo  was  prolwlily  vicar  of 

Button  Cran&wiukc  in  the  K.  KidinR  "f  Yorkshire  from  1503 
to  1600,  when  he  waji  dcctcxl  k-clurcr  or  pn^ichtT  of  the  city  of 
Lincoln,  an  otbcc  of  which  he  was  deprived  in  October  1602 
"  approved  hixn!>clf  a  factious  man  by  personal 
•ad  tbat  truly  agunat  divecs  imb  ot  good  place." 
Two  vduBM  of  hb  Limolii  Mnnoni,  lUm  Mri/jkt  U*nAig  Star 
(i6oj),  an  cxpQsitian  of  Ffedn  adL,  and  A  FMtm  ^  ZVm 
Prayer  (1605),  were  dadkmted  to  Lord  Sieffidd,  iilio  liad  acted 
as  arbiter  between  the  preacher  and  the  corporation.  While 
preparing  these  books  he  became  connc-cted  with  the  Separatist 
movement  in  Smx-hy  and  Gaiiiil«)raugh,  joiijod  the  Gains- 
borouRh  churrh,  ;uui  l>cc;ime  its  ijasior.'  W  ith  1  homas  Helwys, 
John  Murlon  lor  Morton)  and  others,  he  niigraltd  to  Anistfrdam 
at  the  en<l  of  i  (107  to  csicape  rdigious  persecution,  and  in  that  city 
practise)!  ls  .1  physician,  and  became  the  leader  of  "  the  second 
English  church  "  (see  Congregationalism).  About  this  time 
be  wrote  his  Principlts  and  Injcrences  concerning  Ike  Visible 
Ckurek  in  support  ol  Riobcrt  Brnme's  theoiy  of  eodoiastical 
polhy,  wUch  ma  foDoiFed  hy  PanMt,  Cttumta  and  Obttm- 
lions,  a  rq>ly  to  the  CkrbtUm  Aittrtiiemailt  of  Rkfaaid  Bernard 
(1568-1640,  vicar  of  Worksop,  a  puritan  who  remained  in  the 
Anglican  church.  In  1608,  too,  appeared  The  Difercnces  of  the 
Churches  of  the  Separalion,  in  which  he  juilified  his  non-com- 
munion with  JohjiMjii's  church  on  the  cuiiuus  pround  that  it 
was  no  part  of  primitive  and  apostolic  order  to  u>e  a  translation 
of  scripture  during  wur-liip  or  at  any  rate  to  have  it  open 
before  one  while  preadiing  (Christ  having  "  closed  the  book  " 
at  Nazareth  before  His  sermon).  Under  Mcnnonite  influence  he 
went  iarthor,  and  by  March  1609  nhm  b»  publithod  Ths  CAop* 
acttreftMe  Bm^  hehadbeooraeaB^ptist  ^Bii»nm,aect.  II.), 
contendtaig  af^vt  tatot  bnthra  kocaniM  (1)  it  luia  ndtlier 
precept  nor  example  In  die  New  Testament,  (a)  Cbrist  com- 
manded to  make  disciples  by  leaching  iheni  and  llien  to  baptize 
ihcm.  He  and  his  comjiany  were  then  faced  by  the  dilemma  that 
their  own  infant  bapiism  did  nut  count,  and  Smyth  solved  the 
problem  by  first  baiui/ing  hinisclf  (hence  the  name  Se-Baptist), 
probably  by  aflusion,  and  then  adtmnistering  the  rite  to  Helwys 
and  the  others.  Afterwards  with  41  others  he  decided  that 
instetd  of  baptiaing  himself  he  should  have  been  baptized  by  the 
Maaooitcs,  in  spite  of  their  heretical  view  of  the  rcraon  of  Christ, 
nd  applied  for  admiHhm  to  thrfr  feUowah^  Tbcy  were  aome- 
vbat  sttipicious  of  a  man  ytto  bad  aavor  bdd  ono  poaitloo  for 
long,  and  demanded  a  statemoit  of  doctiinet,  wUdi  he  gave  them 
in  twenty  articles  written  in  I.atin,  and  in  The  Last  Book  of  John 
Smyth,  called  the  Rrlractalion  of  his  Errors,  togt<her  with  a  con- 
fession of  faith  in  too  Projxjsitions.  A  friendly  Mcnnonite  al- 
lowed Smyth's  church  to  meet  in  his  bakery,  but  Smyth  himself 
died  of  consumption  in  August  1612.  more  than  tun  yiais  before 
the  remaining  members  of  his  band,  by  then  rivlacetl  to  31,  were 
admitted  (January  1615)  into  the  Mcnnonite  communion. 
Hdwys  and  Morton  returned  to  England,  and  established  the 
first  English  Baptist  churches. 

Smyth  was,  like  the  other  CamhrirlRC  men  of  his  day,  cspcrially 
the  Separatists,  the  bondservant  of  lugic,  and  » lierever  he  s.iw  "  the 
betkutiing  h.ind  of  a  proprly  conslruried  f.yIli>Kism  "  he  was  ready 
to  follow.  Vet  none  of  tfifise  who,  in  his  generation,  took  the  great 
step  had,  according  to  RI»hop  Crrighton,  "  a  finer  mind  or  a  more 
beautiful  soul.  None  of  them  succeeded  in  expretssine  with  sui  ttini  h 
leasooablencss  and  cansJ^tcncy  their  a.splrations  alter  a  bpiritual 
s\'i!tcm  of  religious  belief  and  practice.  None  of  them  founded  their 
opinions  on  so  large  and  lil>cral  a  IxisLii."  In  his  last  declaration  he 
expressed  his  sorrow  for  tfir  1  i  iv^tiret*  he  li.id  iviNsC'd  Anglirai-.s 
and  Brownists .ilike,  ami  mt' n  .Ml  penitent  ami  :;.itlifiil  (.  hri'-ii.ms 
are  brethren  in  the  tonununion  of  the  outward  church,  bv 
what  name  soever  they  are  known;  and  «•  wlote  them  all 
frith  a  holy  kiss,  being  heartily  grie^  that  We  shottld  he  rent 
with  so  many  sorts  and  Khisms;  and  that  only  for  mattets  of 
no  moment." 

See  J.  H.  Shakespeare,  BapHsland  Cowgwialiiwaf  Pimuert  (London. 
1906;;  II  .M.  rx.vtcr.  The  Eu^ni  umfBmand  tf  the  Pilmms 
(London  and  Boston.  Hjob).  (.V  J.  C..) 

'  He  was  never  vicar  of  Gain^lionjUK'i  antl  must  not  be  confuned 
with  the  John  Smyth  who  was  imprisoned  in  the  Matahalaea  in 
1898. 


SMYTH,  SIR  WARINGTON  WILKINSON  (1817-18^),  British 
geologist,  was  Imrn  at  N'.iplcs  on  th<'  j6lh  of  August  1S17,  his 
father,  Aiirair.d  \V.  H.  Smyth  (i7S.S-iS65),  beijig  at  the  time 
cngiigctl  in  the  Admiralty  Survey  of  the  Mcxiiterranean.  He 
was  educated  at  Westminster  and  Bedford  schools,  and  after- 
wards at  Trinity  College,  Cambridge,  where  he  graduated  B.A. 
in  xS^e.  Having  gaiani  a  traveUit^t  acholarship  lie  spent  more 
than  four  yeaia  m  Ettwp»  Aifa  Minor,  Syria  and  Egypt,  paying 
great  attcatkn  to  nAicnJegy  and  vMat,  enunining  coalfieM% 
metallifeioQs  mhca  and  nlt-w«rlci,  and  making  acquaintance 

with  many  distinguished  geok)gists  and  mincralogLsts.  On  his 
return  to  England  in  1-S44  he  was  appointed  mining  geologist 
on  the  Cie*>logifai  Sur\-ey,  an<l  in  lecturer  a",  llic  ."^iliool  of 
Mines,  a  jwst  which  he  hclrl  until  iS.Si  when  he  reliiu|uishe<l  the 
chair  of  mineralogy  but  continued  a,s  profes-sor  of  inimng.  In 
later  years  he  t>ecjune  chief  mineral  in.siicclor  to  the  Oliicc  of 
Woods  and  Forests,  and  also  to  the  Duchy  of  Cornwall,  tie 
was  elected  F.R..S.  in  1858.  He  became  prcsiilcnl  of  the  Goo- 
logical  Society  of  Ix)ndon  in  1866-1S6S,  and  in  1879  ho  waa 
chairman  of  a  Royal  romminion  appointed  to  inquire  into 
acddenta  in  mfaiee,  the  work  in  connexion  with  which  oantfauied 
until  1886.  He  contributed  sundry  papers  to  the  Memoirs  of  the 
Geological  Survey,  the  Quarterly  Journal  of  the  Geoiof,it*ii  Society 
and  the  Transactions  of  llir  Fowl  Geologii-al  Society  of  Cornxi-all, 
He  was  author  also  of  .1  I'c.tr  with  the  Turks  (1854).  and  of  ^1 
Treatise  on  Coal  ami  Ci>.d-miiiii:fi  (1.S67).  llr.  was  knightc^l  in 
1887.    He  died  in  London  on  the  19th  of  June  1890,  and  was 

buried  at  St  Erth,  Boc  far  bom  hUcoantiy  hMiMat  Maiaiion  hi 

Cornwall. 

A  portr.ut  and  some  reminiscences  of  \V.  W.  Sm>th  will  beCDUad 
in  the  Memoir  of  Sir  A.  C.  Ramsay  (1S95),  by  Sir  A.  Ccikie. 

•Mm  for  Sum),  WILLIAM  (c.  1460-1514),  UdMp  «l 
T.jiMiilii,  ma  a  Lancashire  man  by  Uzth,  and  prabiifaly  passed 
some  of  hi>  early  days  at  Knowaley  under  the  roof  of  Margaret, 

countess  of  Richmond  and  Derby,  the  mother  of  Henr>'  He 
appears  to  have  been  a  member  of  Lincoln  College.  Oxford,  and  in 
14S5,  jti!;t  after  the  battle  of  Bosworth,  he  was  made  kc^eper  of 
the  hanaper  of  the  chancery.  Two  of  Ed.v.ird  1\ 's  daughters 
were  entrusted  to  his  keeping;  he  was  a  nui'.l  er  of  the  royal 
council  and  he  obtained  the  livings  of  Combe  Martin,  Devon,  of 
Great  Grimsby  and  of  Cheshunt,  Hertfordshire.  In  1491  he  was 
made  dean  of  St  Stephen's,  Westminster,  and  two  yeata  later 
bishop  of  Coventry  and  Lichfield.  The  bishop  was  a  member  of 
Plinoe  Arthur^  oonndl  in  the  marches  of  Wales,  and  in  1501, 
five  yean  after  he  had  been  translated  to  the  bishopiic  of  linooh, 
he  became  lord  president  of  Wales.  About  1507  he  and  Sir 
Richard  Sutton  (d.  1524)  set  to  work  to  found  a  new  college  in 
Oxford.  They  rebuilt  Bnisenose  Hall,  added  other  existitig  halls 
to  it,  and  having  obtained  a  charter  in  1513,  called  it  The  Kitty's 
Ihiule  and  college  of  Brasennose.  Smyth,  who  w.-is  one  of  the 
executors  of  Henry  VH.'s  will,  retired  from  public  life  just  after 
this  King's  de;ith,  owing  probably  to  some  differences  between 
Bishop  Richard  Fox  and  hir^v;  !'  'le  wns,  however,  president 
of  Wales  until  his  death  at  1:  <  :m  ji.  1 1 untingdonsblre  ott  the 
3iid  of  January  1514.  Although  an  able  and  scholarly  man, 
Smyth  lad  KttlesympatlqrwfthtlieBairieaiBfaig.  Hebceiowed 
rich  livings  upot'  his  rdativea^  oaeaf  whinn,  Uatthew  Smyth, 
was  the  first  priraij'^.l  of  Brasenose  College.  In  addition  to  his 
liberal  gifts  to  Brasenose  College  lie  gave  money  or  land  ".o  Lincoln 
and  to  Oriel  Colleges;  he  founded  a  school  at  Farnworth, 
Lancashire,  and  he  refounded  the  hospital  of  St  John  at  Lichfield. 
From  1 500  to  i  503  hi  was  chancellor  of  O.\ford  University. 

SNAIL.  In  Ki. gland  the  word  "  stiail  "  in  i>opular  language 
is  associaietl  with  (iasteropods  which  inhabit  land  or  fresh  water, 
and  which  possess  large  conspicuous  spiral  shells;  terrestrial 
Gasteropods,  in  which  the  shell  is  rudimentary  and  concealed,  are 
distinguished  as  "slugs."  In  Scotland  the  word  "slug"  Is 
absent  from  the  vetnacuUr  vocahuhuy,  both  abcll4Mariag  and 
shcU-Ieas  Inland  molhiacs  being  known  assnalls. '  Marine  Ga^cro- 
pods  .ire  occi-sionally  termed  "  sca-sn.iils,"  and  the  compounds 
"  pond-snails,"  "  river-snails,"  "  water-snails  "  arc  in  common 
The  ooounoMst  bnd-anails  are  those  apedss  which 
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constitute  the  family  Helkidae,  order  Pulmono.ta,  Rub-ordcr 
Slylommatophorii.  The  families  Limacidae,  Arionidac  and 
Oncidiidae  of  the  same  sub-order,  include  nearly  all  the  slugs. 
The  Otuidiidae  are  entitled  to  the  name  "  aea-alugs,"  as  they  are 
shell-less  Fulmonates  living  on  the  seaahoie,  though  not  actually 
in  the  aea.  The  term  "  water-snaib  "  iududes  the  whole  of  the 
remaining  sttb-ovder  of  the  FnhtMola,  Bamelty,  the  Baiammata 
pkora,  in  which  the  fyn  m  MMfle,  with  the  aception  of  the 
A  uricididae.  The  latter  are  terrestrial  and  occur  mostly  near  the 
seashore.  Thus  the  whole  of  the  Fulmonaia  (which  breathe  air, 
are  destitute  of  Kill-plumes  and  operculum  and  have  a  complicated 
hcrmaphiwlitc  rcpnxluctive  system)  are  cither  snails  or  slu^s. 
But  there  are  a  consi<leral)le  number  of  Snails,  hoth  terreslrial  .i:ni 
aquatic,  which  are  not  Pulmonatcs.  The  land-snails  which  have 
no  gill-plume  in  the  mantle-chamber  and  breathe  air,  but  have 
the  sexes  separated,  and  possess  an  operculum,  belong  to  the 
orders  Aspidcbranchia  and  Ptctinibranchia,  and  constitute  the 
familia  Htticmidae,  Fmerpimdae,  Hydneatidat,  Cyehphcridae, 
CyduhmalUm  aod  AeieuUdae.  The  fnsb-mter  maib  which 
ue  not  Pulraomates  are  the  Paludinidof,  Valvatidae  and  A  mpul- 
taridat,  together  with  NtrUina.  a  genus  of  the  Nerilidae.  These 
all  possess  a  fully  developed  nfill-phimc  and  ;irc  typ'r.il  IVnini- 
branchs  of  the  sub-order  Taenioglossit,  most  of  the  members  of 
which  are  marine. 

The  family  HcliciJae  has  a  world-wide  distribution.  In  Hrlix 
the  spiri-  fornix  .1  muiv  i)r  less  ohtusc-anRlecl  cunc;  there  arc  aliovc 
I30U  species,  of  «hich  24  arc  British.  Htlix  nemaralti,  L.,of  which 
H.  Iu>rtensis  is  a  variety,  is  one  ot  the  commonest  forms.  Helix 
pomatia,  L.,  is  the  largest  spceieK,  and  is  known  as  the  "  edible 
•nail";  it  is  commonly  eaten  in  France  and  Italy,  together  with 
Other  species.  It  was  formerly  believed  to  have  been  introduced  into 
Britain  by  the  Romans,  but  there  is  no  doubt  that  it  is  a  native. 
In  SuutHta  the  cone  of  the  spire  is  acute-angled;  three  species  are 
British.  In  V'linna  the  spire  is  ver>'  flat  and  the  surface  glassy.  In 
Bulimui  the  spire  is  el<iii>;:itid  with  a  iKjinled  aytcx.  Pupa  is  named 
from  its  resemblance  to  a  chrvsalis,  the  apex  bcinx  rounded.  The 
shell  of  Ctoiilw  keiMHiil  — d  ittMWtiiw  iipiwviBiii  with*  hinged 
plate.  The  eaautaner  Burapeaa  Hugi  of  Mnll  itie  all  belong  to 
the  geuM  Limax,  in  which  the  openmg  of  the  roantlc-chambcr  is 
post  prior.  L.  /mmt  is  the  cellar  slug.  L.  atrtsHf,  L.  arborum,  L. 
maximus  occur  in  gardens  and  fields.  The  larger  black  slu^s  arc 
wpccics  of  virion,  of  which  two  are  British,  A.  ater  and  A.  horlfnns. 
TtsUueUa  kaliotidea  is  common  in  Great  Britain  and  throughout 
Europe. 

The  species  of  Utlix  are  all  herbivorous,  like  the  Pulmonata 
nncrally;  snails  and  slugs  are  wcli-icnown  enemies  to  the  ^rdener. 
The  animals  being  hermaphrodite  copulate  reciprocally.  The  eggs 
of  llrlix  are  laid  separately  in  theeartn,  each  contained  in  a  calcified 
stirit;  those  of  Limax  arc  als<i  separate,  but  the  shell  is  gelatinous. 
Ilrlix  hiliemates  in  a  torjiid  condition  for  about  four  months,  and 
diirinR  this  period  the  aiicnure  of  the  Shdlis  doMd  by  •  Calcneous 
membrane  accreted  by  the  foot. 

TbeLtMMcMMoccvrinallpartaafthowaild.  £mmim<wj contains 
the  largest  species.  L.  pertfier,  MlUler,  b  ubiquitoos  in  Great  Britain 
and  common  all  over  Europe.  All  the  species  are  usually  infested 
with  Cercariae  and  Kediae,  the  Lirvnl  forms  of  Trematode  parasites 
of  vertebrates.  L.  Iruncalulus  harbours  the  Cerccria  of  Pascieta 
h(piUita,  the  lixer-Huke.  which  causes  rot  in  sheep.  Ancylus,  which 
occurs  in  rivers,  has  a  minute  limpct-lilce  shell.  Planorbis  has  the 
sjnre  of  the  shell  in  one  plane.  Pkysa  is  smaller  than  Limnanu  and 
has  the  upper  part  of  the  spire  much  shorter.  In  the  Auriculidae 
the  apeRure  is  denticulated.  Auricula  is  confined  to  the  Hast 
Indies  and  Peru.   Carychium  minimum  is  British. 

Of  the  Cy<lostomtdae  only  one  species,  Cyclosloma  tlef^ans,  MilUer, 
is  British;  it  hi<le.s  under  stonets  and  nxjts.  The  Ileluinidaf  atc 
exotic,  raniiiint;  from  flic  \\'c-,t  Indies  to  the  Philippines.  Of  the 
Ai  i<  uliduf.  which  are  <ill  minute,  .I'H  uln  lineiUn  is  Hrili^h 

The  Ampullaruiae  are  conhned  to  the  tropics.  Ampuilarux  has 
very  loog  tonfriw  ond  *  long  siphon  formed  by  the  mantle.  VatnUa 
b  common  in  ficih  waters  throughout  Britain;  the  gill  when  the 
animal  is  expand^  b  pfotruded  bevond  the  mantle-chamber.  The 
Paludinida*  are  common  in  the  N.  hemisphere.  PiUudina  an<l 
Bithynia  are  both  British  genen.  la  Pthdkta  the  whoria  of  the 
ipijal  are  very  prominent;  the  (eniN  b  vtvipomua.  Mhyote  is 
smaller  and  the  shell  smoother. 

Ntritina  has  a  very  small  spire,  the  tcnniaal  ponloo  of  theihdl 
containing  nearly  the  whole  animal. 

For  the  morpnolog>'  and  classific.ition  of  snails,  see  Gastropoda. 
A  history  of  the  British  forms  is  t;i\.-ri  in  Gwyn  Jcffrcys's  Britith 
Contholofiy  (1862),  and  by  ForUs  and  llanley  in  British  MMIuica. 
For  specieKraphieal  details,  see  WiMKlward's  Manual  of  Ike  Moltuica 
(1873).  and  Bronn's  Tierreiek  (Weichticre).  For  Fatdtia  hepatica, 
MeThanu,  Qiatt.  Jmm.  Uk.  SO.  UMs). 


SNAKE-BIRD  (the  "  darter  "  of  many  authors,  and  the  Plotus 
anhinsa  '  of  ornithology),  the  type  of  a  small  but  very  well- 
marked  genus  of  birds.  Plolus,  belonging  to  the  family  Phalacro- 
coracidae  which  contains  the  cormorants  and  shags.  The  name 
commoaly  given  to  it  by  the  English  in  N.  America  was  derived 
fram  its  "  long  alender  bead  and  neck,"  which,  its  bo<l3r  bdqg 
sobneiaed  as  it  swims, "  sppears  like  a  snake  riainf  enct  ovt  of 
the  water  "  (J.  Bartram's  MS.,  quoted  by  G.  P.  Ordla  A.  Wllaon's 
Am.  Ornithology,  ix.  81).  Snake-birds  bear  a  general  iwemMance 
both  outwardly  and  in  habits  to  Cormorants (f. v.), but  are  mtich 
more  slender  in  form  and  have  both  neck  and  tail  much  elongated. 
The  bill  also,  instead  of  being  lipfx'd  with  a  maxillary  hook,  has 
its  e<lKes  beset  with  scrratures  riircctcd  b.ickw.irds.  and  is  sharply 
pointed — in  this  respect,  as  well  as  in  the  attenuated  neck, 
likening  the  Snake-birds  to  the  Herons;  but  the  latter  do  not 
generally  transfix  their  prey  as  do  the  former. 

The  male  the  .Xmeric^iii  siH  i  ics,  whii  h  ratiRCs  from  Illinois  tO 
the  S.  i>f  lirazil.  i-  in  full  1  ti-t  1  linc-i>l'! ni.ii,'f  .1  \vr\  licautiful  bird, 
wilt:  criri)s<jii  iiiiir-,  ihr  li.U'  -.'.^.'.ri  rinir.il  »  \  ^^  iipph'-^ni-ii  and 
that  of  the  chin  orange,  the  head,  neck  and  most  part  of  the  body 


clothed  in  black  glossed  with  green;  but  down  each  side  of  the  neck 
runs  a  row  of  Ion;.:  hair-like  white  fe.ithcrs,  tiriniHl  with  pale  lilac. 
The  much  clotl^;.lI(  t!  scapulars,  and  the  small  upper  wing-co\Terts 
bear  each  a  iiii  cii.in  white  mark,  which  on  the  former  is  a  stripe 
iKiintcd  at  either  end,  and  on  the  latter  a  btoad  ovate  patch.*  Toe 
larser  wiiiK-coverts  are  dull  white,  but  thaqililMeathers  of  the  wion 
and  tail  arc  black,  the  last  broadly  tif^icd  with  brownish-red. 
]>assini;  info  Krevish-white.  and  forming  a  conspicuous  band  when 
the  tail  is  spread  in  form  of  a  fan.  as  it  often  is  under  water.*  The 
hen  differs  much  in  ap|)carance  from  the  cock,  having  the  head, 
neck  and  breast  of  a  more  or  lc>s  deep  buff,  bomulcd  beneath  by  a 
narrow  chestnut  band;  but  othcrwUe  hcrplumace  is  like  that  of 
her  mate,  oaljT  wt  •»  liri|^t  in  eolour.  The  Soal»Mfd  frequents  the 
larger  riveis  or  tnck-watcfa  connected  with  them,  where  it  may  be 
seen  resting  motionkss  on  some  neiehbouring  tree,  generally  chocn- 
tng  a  dead  branch,  or  on  a  "  snag  '  prajectlng  from  the  nottom. 
whence  it  plunges  beneath  the  surface,  in  pursuit  of  its  prey,  to 
emeri^e,  in  the  manner  before  rc!atc-<l.  showing  little  more  than  its 
slender  head  and  ticck.  lu  speed  and  skill  under  water  are  almost 
beyond  exaggeration,  and  it  exhibits  these  Qualities  even  in  capt  i  vit  y. 
talcing — apparently  without  effort — fish  after  6sh,  however  rapidly 
they  may  swim  and  twist,  and  only  returning  to  its  pctch  when  its 
.ippctitc  is  apiicascd  or  its  supply  of  imxl  exnautted.  At  liberty  it 
will  indulge  in  long  flights,  and  those  of  the  male  at  the  brccding- 

'  "  Anhinga,"  according  to  Marcgrav,  who  Arst  described  this  bird 
(Hut.  nr.  Ml.  ArssOiM.  pi.  •18),  was  the  Huaa  k  bwo  amng  the 
natives. 

*  These  fia  Jun  are  very  characteriatic  of  each  species  of  the  genus, 
and  in  Indb,  asya  Jeidon,  are  among  the  Khasias  a  liadge  of  royalty. 

•  This  peculLirity,  first  pointed  out  to  the  writer  by  A.  D.  Bartlettt 
who  obsm-cd  it  in  birds  in  the  /-<Mil(%;iral  Siciety's  possession, 
doubtlcas  suggested  the  name  of  "  Watcr-Tuikcy  "  by  which  in  aofne 
pbices  MflKt  SMMigs  b  saki  to  be  known. 
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jeAson  are  OHtfntatiously  performed  in  the  presence  of  his  mate, 
around  whom  he  play»  in  irrcgiiUr  ligAiK  lourxsi.  The  ne»t  is 
almost  always  in  trt-cs  or  busht'»  uverhanging  the  water's  edev,  and 
is  a  lacfB  atmcture  of  sticks,  roots  and  moss,  in  which  an  lud  four 
cm*  with  the  white  chalky  shell  that  is  so  charactafatic  of  mott 
Stcvanopodous  birds.  Not  infrtiiuently  iwvenil  or  even  many 
nests  arc  built  dose  together,  and  tnc  locality  that  suits  the  Snake- 
bird  suits  also  m..ny  ot  the  hcron.s.'  The  African  snalte-hird,  P. 
coHtensij  (nr  .'(Tih/wb/i  of  wnw  authors),  inhabits  the  iiU  Aii  t  y.tn 
of  that  continent  N.  from  Natal ;  but,  though  met  with  on  the  White 
Nile,  it  is  not  known  to  have  occurred  in  Eg)"^.  a  fact  the  nore 
remarkable  aeeinx  that  Canon  Tristram  found  it  breedifiR  in  con- 
sidenibk-  niiml>fr»  on  the  Lake  of  .^Iltic>ch.  to  whii  h  it  is  a  Mininu'r 
visitor,  and  it  tan  hardly  reach  its  home  without  lussini;  over  tl.e 
itniTvoain^  countr>'.  The  male  bird  is  easily  distinfruishablc  from 
thr  .\niorican  six'df!^  by  it.i  rufous  coronal  p-itch,  its  buff  throat 
and  its  chestnut  greater  wioK-ooverts.  A  third  species,  P.  mfltsno. 
BMlTtiailHuaflOPI  MllnglM  m  in  India,  (.'eyion,  Borneo,  Java  and 
China.  Ufa*  wa  ch»eiy  lt«embles  the  last-mentioned  that  the 
differeoees  between  them  cannot  be  briefly  exl>r^  ^^«'d  1  he  Au^tr.iUaii 
reuion  aiso  has  its  snake-bird,  which  is  by  >jinK'  Ti  :,;;irHi  H  formini; 
a  fourth  species,  P.  nmat-hollandiae ;  but  others  unite  it  to  that 
last  mentioned,  which  is  perhaps  somewhat  variable,  ami  it  would 
seem  (P.Z.S.,  1877,  p.  349)  th.it  examples  from  New  Guinea  differ 
somewhat  {romtiioec  inhabitini;  Au»trulia  it«-lf. 

The  anatomy  ol  the  genus  Plolut  has  U-en  dealt  with  more  fully 
th.m  that  of  most  fonui.  BL■!^idc  the  excellent  description  of  the 
.\itverican  l  inl  s  liiiiKnt.ii'y  <an.il  furnished  to  .\uiUibon  by  Vlae- 
eillivTviv,  other  important  points  in  its  structure  have  been  well  set 
forth  bv  A.  H.  Garrodand  W.  A.  FotIms  in  the  Zoological  Prorrrtfines 
(1876,  pp.  335-^45-  pl'-  xxvt.-xxviii. :  1878,  pp.  679^1:  and  r8»2. 
pp.  208-212),  showing;  niMiLt  .i-lier  things  that  there  is  an  appreciable 
anatomical  differerue  l  i  ^iti-.  -h-  ,1.11  ies  of  the  New  World  and  of 
the  Old;  while  the  oi,ieol  ji,v  u:  I'  vi^l.inceuslrr  hai  licen  admirably 
descrilK^d  and  illustratcil  by  A  Mil  u lw.ird:i  in  .V.  Grandidier's 
great  Otsraux  de  Siadajcascat  (pp.  b^i-Oqs.  l^*-  284,  aSs),  in  all 
the  niecies  the  necic  afforda  a  featute  which  tceim  to  M  luhitte. 
The  first  seven  of  the  cervical  vertebrae  form  a  ooatjna(ms  curve 
with  its  concavity  forward,  but  the  eighth  articulates  with  the 
seventh  nearly  at  a  right  angle,  and.  when  the  bird  is  at  rcit,  lies 
hioriiont.illy.  The  nintn  is  directed  dowuwarrU  almost  as  abrupt  U  , 
and  thoK-  which  succeed  present  a  gentle  forward  convexity.  The 
muscles  moving  this  curious  framework  are  as  curiously  apecializcd, 
and  the  result  o(  the  whole  piece  of  wedwiiiww  it  (o  caible  the  bird 
to  spear  with  facility  its  fishy  prey.  (A.  N.) 

INAKE-FLY,  the  name  given  to  ncuroptcrovis  iuects  of  the 
genus  iJjpAiJiii,  cioiely allied  10  the  alder-flics,  remarkable  for  the 
elonga.tiou  of  the  head  and  prolhorax  to  form  a  neck  and  for  the 
presence  in  the  female  of  a  long  ovipositor.  The  larva,  which  is 
active  and  carnivorous, is  terrestrial,  and  lives  in  rotten  timber. 

SMAKBfROOT.  In  nuMt  countries  where  snakes  abound  some 
root  or  herb  is  used  by  the  natives  as  an  aittUote  for  the  bites  of 
venommit  ^wcies,  and  may  ImsIm  have  canaequently  received 
tlwnanitofaailwMOt.  itwt»«ii-i^^—Mi[,  »iMni«iwpr«p..riy 
bdoDfli  t«  OpUtrrttiu  Mumt/Ut  Uie  Maafoow  pUnt,  a  plant  of 
tbeaatunl  order  Rnfabene,  VMdla  the  jB.  Indict  for  the  purpose 
above  indicated.  In  medidne^  however,  the  roots  of  Aristolochia 
Strpentcria.  Polygula  Senega  and  Cimififusn  rjd-moia  were 
lodcrstiHn!  hv  this  ri.ime,  brin?;  d-i^tincriii-.hriJ  ai  ifie  \  irj;inian, 
tencca  and  black  snake-roots.  The  riK)t  of  Anjioliirhta  rdii  ulnlil 
is  knosvn  in  the  United  States  as  Red  river  or  Texan  scnkc  rcKit. 

The  roots  or  rhizome  of  Liatrts  j/>rVij/o-,  Kryr.f^iuin  tiijui:li<  :im 
and  Eupatorium  aitisiimum  have  all  been  used  in  N.  .Xincrica  for 
■nake-bite:>,  the  first  two  being  known  as  button  snake-root  and 
the  last  as  white  snake-root.  The  rhiaome  of  Asarum  canadtnse 
passes  under  the  name  of  Canadian  snake-root.  .-Ml  of  these  con- 
tain acrid  or  aromatic  principles  which,  when  a  warm  dccoctfam 
of  the  drag  is  uken,  eieraae  a  powerfully  diaphoretic  or,  Id  •dme 
CMHirdfaintktctioii,  to  «Udl  any  benefit  that  may  be  deitved 
bom  tbdr  ttw  m«st  beattribated. 

•lUKIi,  aa  order  (OfUtfsa)  in  tbe  da«  of  KeptDes.  They 
may  be  characterised  as  very  dloiifated  reptiles  without  limbs 
(unless  with  tiny  vestiges  of  posterior  limbs),  without  eyelids 
and  exterr.al  e.ir  openings,  with  the  teelli  anchylosed  to  the 
supportinK  bones,  a  bifid  slender  tonpue  which  is  telescoped 
into  iii  basal  half,  and  with  a  transverse  vent,  I  hcse  characters 
apply  to  all  snakes,  although  none  arc  peculiar  to  them.  The 

'  The  curious  but  apparently  well-attested  fact  of  the  occurrence 
in  England,  near  rivjlc,  in  June  1851,  of  a  male  bird  of  this  ipecics 
(/.oalof^iit.  [ip.  3()OI,  3(15.11  ha*  l>een  ovcrlnokeil  by  yevetal  WllHls 

who  profess  to  mention  all  cases  of  a  similar  character. 


vast  majority  of  snakes  arc  further  charactcriicd  by  having 
the  right  and  left  halves  of  the  undcr-jaws  connected  by  an 
elastic  band;  a  median,  ktndtudinal  furrow  in  the  akin  behiw 
and  behind  tlu  cUn;  tha  nbue  patalal  ^ppnatoi  is  but  looady 
connected  «itb  tihe  dndl,  noniien  attleoiatfaig  with  it.  The 
quaAwte  la  iaffinctly  artknlaled  with  the  skufl,  first  by  the 
horixontal,  movable  squamosal,  secondly  by  the  columella 
auris.  The  quadrato-mandibular  joint  is  placed  in  a  level  far 
behind  the  occiput. 

More  detail  ronrernini;  sk  I'.l,  -.rales  aiwl  twih  will  lie  found  in 
the  <lia>:nostie  desi  riptions  <i!  '.lie  \.irious  families  1 1  ii.v  infra):  for 
further  anatomical  information  the  reader  is  referred  tu  t.*ic  article 
Rkftii.ks  ^Amilomy). 

The  snakes  are  the  most  highly  specialised  branch  of  the 
Sawia  or  Squamatc,  i.e.  of  scaly  reptiles  tvilh  movable  quadrate 
bones;  with  a  transverse  vent,  near  the  posterior  lateral  comets 
of  which  open  the  evcrsible,  paired  copulatory  organs.  In  tbe 
article  ljuao  attentkm.  ia  drawn  to  tbe  many  chararterg  which 
make  it  diflicidt,  U  not  anpoidfak,  to  give  ifflimnri  appikable 
to  alllbtidi  and  an  makcft.  B«l^  tbae  graivt  leeai  to  bave 
reached  their  climax  but  recently,  while  tbe  tortoises,  croeodBea 
and  sphenodon  are  00  the  descending  scale,  mere  remaama  of 
formerly  much  more  numerous  and  cosmopolitan  development. 

The  number  of  recent  sperics  of  snake?  is  about  1600.  The 
order  is  practically  cosmopolitan,  with  the  exception  of  New 
Zealand  and  certain  absolutely  isolated  oceanic  islands,  like  the 
Hawaiian  islands  and  the  .Azores.  The  N.  limit  approaches 
that  of  the  permanently  frozen  subsoil,  going  into  the  arctic 
circle  in  Scandina\ia,  elsewhere  sinking  to  about  54°  N.;  in 
the  S.  hemisphere  the  45th  parallel  may  indicate  dicir  limit. 
The  number  of  species  and  individuals  steadily  decreases  in  the 
cooler  temperate  zones,  whilst  it  reaches  its  maximum  in  the 
tropics.  Every  kind  of  terrain  is  tenanted,  from  dense,  moist 
and  hot  forests  at  tbe  level  of  the  sea  to  arid  deserts,  high  platcana 
and  wottntalnt.  In  accerdaoce  with  tUa  fcnenl  distribution 
snake*  show  a  great  anunmt  of  Mereotiation  with  regard  to 
their  mode  of  life  and  general  organization;  and  from  the 
appearance  alone  of  a  snake  a  safe  conclusion  can  he  draw^n 
as  to  its  habits. 

Dr  .\.  Giinthcr  characterizes  the  chief  categories  as  loliosss: — 
(i)  Burrowing  snakes,  which  live  under  ground  and  but  rarely 
appear  on  the  surf.Tce.  They  have  a  rylindric.1l  rigid  body, 
covered  with  generally  sni<K)th  and  jHilished  scales ;  a  short 
strong  tail;  a  short  rounded  or  |>ointed  head  with  narrow 
mouth;  teeth  few  in  number;  small  or  rudimentary  eyes; 
no  abdominal  scutes  or  only  narrow  ones.  They  feed  chiefly  on 
invertebrate  animals,  and  none  are  poisonous;  (2)  Ground 
snakes  rarely  ascending  bushes  or  entering  water.  Ibeir  body 
is  cyllndric^,  flexible  in  every  part,  oovtced  with  smooth  or 
keekd  acaks,  and  prawlded  irfth  bmad  ventraland  lubcaudal 
scutes.  The  nao-poisonoas  hinds  of  ground  snakes  are  the 
typical  and  least  specialized  snakes,  and  more  numerooa  than 
any  of  the  Other  kinds.  They  feed  chiefly  on  terrestrial  vert*, 
bratcs.  The  majority  arc  non-poisonous;  but  the  majority 
of  poisonous  snakes  tnuil  be  referred  to  this  category.  (3)  Tree 
snakes,  which  are  able  to  climb  bushes  or  trees  with  facility 
or  pass  even  the  greater  part  of  their  existence  on  trees.  Their 
body  is  generally  compressed  and  slender;  their  broad  ventral 
scutes  arc  often  carinate  on  the  sides.  Those  kinds  which  have 
a  less  elongate  and  cylindrical  body  possess  a  dist  inctly  prehensile 
tail.  The  eye  is  generally  large.  Their  coloration  consists 
often  of  bright  hues,  and  sometimes  resembles  that  of  their 
surnnmdings.  They  on  animals  which  likewise  lead  an 
arboreal  Vk,  cardy  on  eggs.  Poisonous  as  well  as  innocuous 
snakes  are  represented  in  this  category.  (4)  Freshwater  snakes, 
living  in  01  frequenting  fresh  waters;  they  are  cwdlent  awimaien 
anddiven.  Thenostrilsareplaocdoiitbetopof  the  snout  and 
can  be  dosed  whilst  the  animal  b  under  water.  Tbeir  body 
is  covered  with  small  scales  und  the  ventral  scutes  arc  mostly 
narrow;  the  tail  tapcrinR;  head  flat,  rather  short;  and  the 
eyes  of  small  size.  They  feed  on  tlsh,  frogs  and  other  aquatic 
animals,  and  are  innocuous  and  viviparous.   (5)  Sea  snakes  are 
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distin^isht-d  by  the  compressed,  rudder-shaped  tail.  They  are 
unable  lu  oiovs  OB  knd,  feed  on  fiihei,  aie  vivipuoui  mad 

poisonous. 

The  majority  of  soakcs  arc  active  durinj;  the  day,  their  cncrRy 
increasing  with  the  increasing  temperature  ^  whilst  some  delight 
Im  the  moist  sweltering  heat  o(  dense  tropical  vegetation,  others 
eipoie  themselves  to  the  fiercest  rays  of  the  midday  sun.  Not 

•  few,  however,  lead  a  nocturnal  life,  and  many  of  tkem  have, 
acootdin^,  their  piwU  ooBtriicted  Into  a  vertical  or  moie  itrcly 

•  hofiioBlal  lUt.  Tbgae  wUdi  Inhabit  tenpmte  latitudes 
hibernate.  Snakes  are  the  BKMit  atatiooaiy  of  all  vertcbtates; 
as  long  as  a  locality  affords  them  food  and  shelter  they  have  no 
inducement  to  change  it.  Their  dispersal,  therefore,  must  h.ive 
been  extremely  slow  and  graduaL    Although  able  to  move 


Fig.  I. — Diagram  of  Niitsiral  I-iKomotion  of  a  Snake. 

■with  rapidity,  they  do  not  keep  in  mot  ion  for  any  length  of  time. 
Their  orK-ins  of  locomotion  arc  ihe  ril)S,  the  number  of  which 
is  \cry  great,  nearly  corrcsfxinding  to  thai  of  the  vertebrae  of 
the  trunk.  They  can  adapt  their  motions  to  every  variation 
of  the  ground  over  which  they  move,  jfet  all  varieties  of  snake 
locomotion  arc  founded  on  the  folhm^V  simple  process.  \\  hen 
a  part  of  the  body  has  found  some  projection  of  (be  groumJ 
which  ailords  it  a  point  of  su(^)on,  the  ribs  an  drawn  more 
closely  together,  on  alternate  aidca,  thetdty  produdng  alternate 
bewbof  tbebody.  llie  hinder  portion  of  the  body  being  drawn 
after,  aone  part  of  it  (c)  linds  another  support  on  the  rough 
gnUBd  or  a  projection;  and,  the  anterior  bends  being  strett  hrd 
in  a  atraight  line,  the  front  [)art  of  the  lioily  is  pro[i(  lli  .l  llrom 
a  to  d)  in  consequence.  Duritig  this  petuhar  locomotion  the 
numerous  liroad  shield.s  of  the  belly  are  of  great  advantage, 
as  by  means  of  their  free  cdRc^  the  snake  is  ennbled  to  cati  h 
and  Use  as  points  of  .supjwjrt  the  slishtest  project  ions  of  the  Rmurnl- 
A  pair  of  ribs  corresponds  to  each  of  these  ventral  shiehts. 
Snakes  are  not  able  to  move  over  a  perfectly  smooth  surface. 
The  conventional  representation  of  the  progress  of  a  snake, 
in  which  its  undulating  body  is  figured  as  resting  by  a  series 
of  lower  bends  on  the  ground  whilst  the  alternate  bends  are 


FI6.  a.— Diagram  «f  0»veatiaaal  Idea  of  a  Snake's  Looamotfam. 


tailed  above  it,  is  an  impossible  attitude,  nor  do  snakes  ever 
cUmb  trees  in  spiral  fashion,  the  classical  artistic  mode  of  reprc- 
aentation.  Also  ibe  notion  that  snakca  when  attacking  are  able 
to  jump  off  the  ground  is  quite  erroneous;  when  tbey  strike 
an  oblecti  tbey  dart  the  fore  part  of  their  body,  which  was 
letncted  in  lemal  bends,  forwaida  In  a  stcai^t  Gne.  And 
aometunes  very  active  makes,  Hke  the  oobca,  advance  ainalUne- 
ously  with  the  rrmajndBT  ut  the  bod^,  wUdi,  however,  glides 
in  the  ordinary  fasMon  over  the  ground;  but  no  snake  Is  able 
to  impart  such  an  impetus  to  the  whole  of  its  body  as  to  lose 
its  contact  with  the  ground.  5?ome  snakes  can  raise  the  anterior 
part  <>t  their  body  and  even  move  in  this  attitude,  tint  ii  is  onlv 
about  the  anterior  fourth  or  third  of  the  total  length  which  ran 
be  thus  elected. 

Wth  \Trv  few  exc<Titmn<.  the  Integumpnt*  form  inibrtcatc  scalc- 
liU'-  I' lids  .irr.in^jeil  with  the  giTati'<t  rettul.ini;.  :  thev  arc  small 
and  pluriaerial  on  the  upper  parts  of  the  bod^  and  util,  large  and 
unisenal  on  the  abdomen,  and  generally  biserial  on  the  lower  side 
of  the  tail.  The  folds  can  be  MreichccI  nut,  no  (hat  the  skin  i»  capable 
ef  a  great  degree  oi  distension.  The  scales  are  sr>mctimes  roimded 
Mrind,  but  grneraHy  rhombic  in  shape  and  more  or  \e^K  elongate ; 
thcv  may  !«•  <|«>t*-  »rooiith  or  provided  with  a  loiivritiirlinal  ridte  or 
kci!  in  the  miildlv  line.  Tin  iiui  i;iiiii<  iw  -  ■  ■!  I  lu'  luad  .ire  di video  into 
non  iinbrii  ate  shields  or  plale>,  ••yniiiKtrically  arrani;eil,  Inil  n'H 
COrre^iymdinK  in  size  or  shape  with  the  underlying  cranial  Ixmi  s  nr 
having  any  relatiiJti  to  them.  The  form  and  number  of  the  scales 
aad  scutaa,  and  the  shape  and  arrangcmrBt  of  the  bcad^biekla,  are 
9f  gieat  value  in  distiagunUiv  the  fsneia  and  speciei,  and  it  will 


therefore  be  useful  to  explain  in  the  accompanying  woodcut  (6g.  3) 
the  tcrma  by  which  these  |;aits  are  deMgnatcd.  The  skin  docs  not 
form  eyelids;    but  the  epidermic  (Kisses  o\-er  the  eye,  fanning  a 

tran.sp.in-nt  disk,  conc.L\e  like  the  A^-,^  n(  a  watch.  tH  hind  whkh 
the  eye  mwcs.  It  is  the  hr-;  ]Ka:  h  i,.,  ciist  otT  when  the  -nakc 
sheds  its  skin;  this  is  done  ^  ver.d  iIiik>  in  thc}'car,  and  thcepider- 
mb  comes  off  in  a  single  pieve,  tn-ing,  from  the  moutb  (Oinraa  the 
tail,  turned  inoide  out  during  the  process. 

The  tongue  in  snakes  is  narrow,  almost  worm-like,  generally  of  a 
black  colour  and  forked,  that  is,  it  terminates  in  tront  in  two 
extremely  line  filament.s.  It  is  ollen  f  nsTrtifnl  with  a  rapid  BOtioa. 
wiinetiiiK-H  Willi  iiu'  object  of  feding  sooM ol)|ect,  soaMtinMa  miler 
the  influence  of  anger  or  fear. 

Snakes  possess  teeth  in  the  mamillaries,  mandibles,  pabtine  aod 
pter>'goid  bones,  .wmctimes  also  in  the  intermaxilbr>- :  they  may 
be  absent  in  one  or  llie  ctlier  of  the  Ixmes  mentioned. 
In  the  innocuous  snakes  the  iwih  arc  simple  and  uniform 
in  structure,  thin,  sharp  like  needles,  and  iR-nt  Iwrkw^ird^:  their 
functii/ii  I  i»ri-.:?.l:(  meri  ly  in  seizing  and  huMiiiv,  the  pre\  .  In  Mituc 
all  the  teeth  are  nearly  ul  (he  xaine  si/e;  <ith>'rA  possess  in  Inmt  of 
the  Jaim  (Lyoodonte)  or  behind  in  the  maxiltaiiea  (DieoaateriaiHi) 
a  tooth  more  or  less  con- 
spicuously larger  than 
the  rest:  whilst  others 
again  are  distinguished 
by  (his  larger  posterior 
tooth  being  grooved 
along  its  outer  faee. 
The  snakes  with  this 
grooved  kind  of  tooth 
have  been  named  CMs- 
Ihonlyphi,  and  al-<j  .SiM- 
pfcli,  lKtaii«'  their  saliva 
IS  more  or  less  poisonous. 
In  the  true  poilon<ius 
snakes  the  mxillary 
ilentition  has  unilercune 
a  special  moditicalion. 
The  so-called  cotubrino 
MfiKniiHi.,  snakes,  which 
n'l.iin  in  a  great  measure 
an  cKtcmar  seBcnblancc 
tu  the  innocuous  snakes, 
h.ise  the  maxillary  b<me 
noi  at  all,  or  but  little, 
■^h'lrtencd,  armed  in  front 
with  a  fixcfl,  erect  fang, 
which  is  provided  with 
a  deep  groove  or  canal 
for  the  coo\x-yaiice  of  the 
(x'ison.  the  fluid  being 
secreted  by  a  special 
poison-gland.  One  or  /'. 
more  small  <>rdinar>- teeth  r, 
may  be  placed  at  some 
distance  behind  this 
pnison-fang.  In  the  other 
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Fic.  3.— Head-shichk 

(Piyas  koTTOs). 
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ino  and  cpit.ilin<^-l  the 
maxillary  Ixinc  is  \erv- 
short,  and  is  armed  with 
a  single  very  long  curviM 
fang  with  a  canal  and 
aperture  at  each  end. 
.\lthou.<h  firmly  anchy- 
lo-<^1  Ii>  the  Inine,  the 
(iKith,  which  when  at  rot 
is  laid  backwards,  is  erec  tile.— the  bone  itself  being  nmbile  and 
rotated  round  its  transverse  axis.  One  or  nsoK  reserve  teeth,  la 
various  tuges  of  dc\-elopmaat,  lie  betwem  the  folds  of  the  gum  and 
are  rea<ly  to  uke  the  place  of  the  one  in  fiinctian  whenever  it  is 
by  accident,  nr  sli.-d. 
I'hr  p'li-di!     -41  n  red  in  ,1  upper  labial  Klatii!-,  (ir  in  a  fKlir 

f*f  Urge  glands  which  iin-  thi-  hoinologues  of  the  parotid  salivary 
glands  of  other  animals.  For  a  detailed  aa'ount  sec  West,  J.  Imui. 
5or.  XXV.  (t8<)5).  p.  419:  xxvi.  (ltl9tl).  p.  517;  and  xx\'iii.  (IQOO). 
A  duct  leads  (o  the  fwROW  Of  csnal  of  the  tooth.  The  Elapinae  na\-e  . 
rompiirativetv  short  ftngs,  while  thoee  el  the  vipers,  especially  the 
cnitaline  snak<-s.  are  much  Umger,  sometimes  nearly  an  inch  in 
length.  The  V  ifieridae  alone  have  "  erectile  "  fangs.  The  meclianisn 
i'i  explaim^l  b>  the  diagrams  (tig.  4).  The  poison-bag  lies  on  the  side 
lit  the  head  between  (he  eve  and  (lie  nutn<tibular  joint  and  is  held  in 
(KKitinn  by  strong  ligaments  which  are  attached  to  this  joint  and 
t  >  the  maxiUn  so  that  the  net  of  opening  the  jawa  and  eencusnllant 
erect  i.  .n  of  ihe  taags  autOBtaticaUy  aqucoaes  the  poison  out  of  the 

glands. 

Snakes  are  camivonnts,  and  as  a  rule  take  living  fxey  only; 
a  few  feed  habituaUy  or  orrasinnally  on,  cggi>  Many  1 
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their  \nctini  ;ilivt;  utiicrs  iirsi  kill  il  by  sniotheriug  ii  between 
rlu  I'.iils  of  their  body  ^^on^^^ction).  The  eilects  oi  a  bite  by  a 
lAJiMJijous  snake  ujxjn  a  small  mammal  or  bin!  are  almost 
inslantaneous,  prcvcnlinj;  its  cs<:ai>e;  and  the  snake  swalluvvs 
iu  victim  at  its  leisure,  sumetimes  hours  after  it  has  been  killed. 
The  prey  is  always  swallowed  entire,  and,  as  its  girth  generally 
much  exceeds  that  of  the  snake,  the  progress  of  deglutition  is 
veiy  Imborious  and  slow.  Opening  their  jaws  to  their  fullest 
ottent,  they  seise  the  animal  generally  by  the  bead,  and  pushing 
•hcnat^  the  i%ht  and  left  sides  of  the  Jaws  forwaid,  they  press 
the  body  through  their  elastic  gullet  into  the  stomach,  its  outlines 
bemg  visible  for  some  time  throu^  the  distended  walls  of  the 
abdomen.  Digestion  is  quklc  and  much  accelerated  by  the 
quantity  of  saliva  which  is  scrreted  during  the  progress  of  de- 
glutition, anil  in  venomous  sn.ikis  [iroli.ibly  also  by  the  rhcmicil 
action  of  the  poison.  The  primary  function  of  the  poison- 
appantnais  to  asm  aa  the  maaos  ol  piocttriiig  their  food,  bitt 


From  Camlmdc  \^<^.>i  iUuorf,  wL  «0L,  '  AotUbb  Ud  tUfttrnT  If  PMWWm 

g|  laoBtTUo  4  Co ,  UJ.  '  " 


FiC.  4. — Poison  Apparatus  of  Rattlc>nake.  Upper  figures:  dia- 
grams  0/  skull  with  langa  at  re»t.  1."»ct  l'i,;iir<'?i:  same,  with  fans* 
j>ri)trudt-iJ.  0,  prefrontal;  J/,  maxilla;  7,  iK]i«in-(ani<;  Tr,  tran»- 
palatine;  P(,  ptervgoid;  ^.palatine;  O.  quadrate;  .Sg,  squamosal ; 
Pw.  pwmawlh}  r<a.aRiaHar:  A  and  A,  ■maciee. 

it  also  serves  for  defence.  Only  very  few  poisonous  snakes  (like 
i^q/a  daps)  are  known  to  resent  the  ar^roach  of  man  so  much  as 
to  follow  him  on  his  retreat  and  to  attack  him.  Others  arc 
much  less  iaciiiied  to  avoid  collision  with  man  than  innocuous 
hih^  They  have  thus  become  one  of  the  gmtait  acouiges 
-  to  mankind,  and  Sir  J.  Fs,y«er  has  demonstrated  that  in  India 
alone  annually  some  20,000  human  beings  perish  from  snake-bites. 
Therefore  it  will  not  be  out  of  place  to  add  here  a  chapter  on 
snake  [Kjison  and  on  the  l«-st  means  (ineffectual  though  they  be 
in  niiir-.Lrijij:.  i_aL-i:.  i  of  touiilerac  I ilig  its  deli ;cri<iUS  i  lTctls.  .\n 
excelk-n;  a',.uLim  m'  the  nature  and  of  the  effect  of  the  venom 
of  snakes,  l)y  Cftarli  s  J  Martin,  is  in  AUbutt's  Syslfm  of  Mfdidne. 
The  following  condensed  ac count  has  been  abstracted  from  it. 

The  poiiton  h  a  rU-ar,  palt-yellow  iliil<l  wliir  li  react*  ucid.  and 
contains  about  30%  of  solid*,  but  t!li.^  v.irics  according  to  the  state 
'intkc  °'  concentration.  Most  venoms  are  tasieleiS,  iMlt  eobn 
poison  is  said  to  be  disagreeably  hitler.  Dlied  venom 
'""^  keeps  indcfiaitely.  and  dissolves  icadily  hi  water.  Ithesp« 
also  in  clyoerine.  It  contuns  aibundnoua  boifiee  in  aoiHtiaii,,aiid  is 
in  fact  a  pure  solution  of  two  or  more  poisonous  proteidi,  which  arc 
the  .utive  agents,  wit!:  .1  small  quantity  of  an  urganir  ati<l  or  ci)l<Mir- 
ing  matter.  The  \x-nom  is  dcstro>x-<J  by  reagents  which  precipitate 
protcids  in  an  insoluble  form,  or  w^hich  destray  thema  M.  silver 
nitrate  or  pemtanKanaie  of  notash.  Ilypochlomes  have  tne  same 
effect.  But  carlx>lic  acid  and  caustic  potash  destroy  it  only  after  a 
day  or  two,  consequently  they  are  not  a  remedy. 

The  vfnom  is  KPnprally  intn^urod  into  the  5nlK"iit.ineous  tissue, 
whem"e  it  reaches  the  cener.d  1  in  nl.it imi  hv  alwirntion  throujjh  the 
lymph  and  blood-vessels.  When  introduced  directly  into  a  vcui,  the 


effects  aie  laataataneous.  It  is  absorbed  by  the  conjunctiva,  but, 
cxccptinK  cobra  poison,  not  by  the  mouth  or  alloWBtaiy  caaal, 
l<rovided  there  be  no  hollow  teeth  and  no  abratioilB.  TIm  vCnom 

ol  the  variiMisi  kiniU  o(  snakes  acts  differently. 

I  Iu-  Symfitoms  of  Cobra  I'onon  -Burmng  pain,  ((jll.wcd  liy 
slcc|iiiiei>a  and  weakness  in  the  lego  after  half  an  hour.  Then  profuse 
salivation,  pamlyats  of  the  toogueand  larynx,  and  inaUhty  to  speak. 
Vomiting,  incapacity  of  movenient.  The  pattent  leems  to  be  con- 
scious. Breathing  becoming  difficult.  The  beart'»  action  is  quick- 
ened. The  pupil  remains  contiacted  and  leans  to  light.  At  length 
breathing  ceases,  with  or  without  ooavuUau,  and  the  heart  slowly 
stops.  Should  the  patient  survive,  he  mums  npMly  to  oonplste 
health. 

XaMlcmafo  IWhw.— The  pefoful  wound  Is  siieedHy  dteehmwd 
and  swollen.  ConstlttttioiialsymptaaisappcarasafaiefaleiBtliBa 

fifteen  minutes:  prostration,  stagecring,  cold  eweats,  vomiting, 
feelile  and  quick  pulse,  dilatation  of  the  puj^,  aiid  slight  mental 
disturlfcince.  In  tlii->  si.iii-  the  [latient  may  die  in  about  twelve  huura. 
If  he  reciiviT-.  frum  the  dcjirc^^.i  a.  ilic-  Kjcal  symptoms  licgin  to  play 
a  much  more  imiMrtant  pun  than  in  cobra-poisoning:  great  swelling 
and  disooloiationexteiuluigttptiwliari»aadtniiy^fiseeii  tempcratun 
and  repeated  syncope,  and  laboured  ssyliattoH.  Death  may  occur 
in  this  stage.  The  local  haemorrhagic  extravasation  frequently 
suppurates,  or  Incomes  gancrenous,  and  from  this  the  patient  may 
die  e\"en  weeks  aderw.irds.  Kecovery  is  midden,  and  «ithin  a  few 
hours  the  patiiTii  lK-<-iirii<->  liri);lit  and  intelligent. 

Symptoms  of  Btle  from  Ihe  European  Viper. — Local  burning  pain; 
the  bitten  limb  soon  swells  and  ia  dtscdoungd.  Gicat  peostmtion, 
\  omiting  and  cold,  dammy  perspiiation  fii^low  wl^fai  one  to  three 
hours.  Pulse  wry  feeble,  with  slight  difficulty  in  btesttliing,  and 
restlessness.  In  sc\-ere  cases  the  pulse  may  become  imperceptible, 
the  extremities  may  iK'Cume  cold,  and  the  patient  may  pass  into 
Cinn.i.  In  lnun  (vmKc  id  twentj  f'Hir  hmirs  these  severe  cor.slitn- 
tional  symptoms  usually  pass  off,  but  in  the  meantime  the  swelling 
and  discoloration  have  spread  enormously.  Withn  a  few  days  Be* 
covery  usually  occurs  somewhat  suddenly,  but  death  may  oecur 
from  the  severe  depression,  or  from  the  secondary  effects  of  sup- 
puration. 

The  synijitfims  of  the  Into  from  the  Daboin  or  Vipera  russeli 
resemble  ilu  .Hi.:-,  ut  ^l•Ill^:Lako  jxii.vin,  but  !»antons  iUm  harjte.* 
from  the  rectum,  &c.,  are  an  additional  and  prominent  feature. 
The  recovering  patieot  suffera  from  haetnoiThagic  aataavaaatioits  in 
various  organs,  facades  from  the  lun^,  nose,  mouth  and  bowels. 
Kidney  haemorrhage  and  allnitninuria  is  a  constant  symptom.  The 
pupil  is  always  dilated  and  inM-nsitivc  to  light. 

Bite  of  Anslrttlitin  Elapuie  Smikri. — Pain  and  local  swelling.  The 
first  constitutional  syni[Homs  dpiJcar  in  fifteen  minutes  to  two  hours. 
First  faintness  and  irrcsistifjlc  desire  to  sleep.  'I^en  alarming 
prostration  and  vomiting.  Pulse  extremely  feeble  and  thread-like, 
and  uncountable.  The  limbs  are  cold  and  the  skin  is  blanched. 
Respiration  becomes  shallow  with  the  increasing  coma.  Sensation  is 
blunted.  The  pupil  is  widely  dilated  and  iniienMble  to  light.  There 
is  sometimes  passing  of  blood.  If  the  patient  survives  the  coma, 
recovery  is  conqilete  and  as  a  rule  m|iid,  witfaaut  aeoMidary 
symptoms. 

Tne  Australian  venom  and  that  of  all  viperine  snakes,  perhaps 
also  that  of  the  cobra,  if  introduced  rapidiv  into  the  circulation, 

occasions  extensive  intravascular  clotting,  if  the  wnom  is  slowly 
absorlwd,  the  blrxxl  litscs  its  cc>agulabilit>',  owing  to  the  lireaking 
diiwn  of  tlie  red  tiiihid  1  iirjui.Kles,  most  *ii  with  viiH-rs,  less  with 
.A /.-tridlan  snakes,  least  s-)  witK  the  cobra.  The  colira  venom  is 
supposed  to  extinguish  the  tunttions  of  the  various  nerve-centres  of 
the  cerebro-stiinal  system,  the  paralysatioa  extending  from  below 
upwards,  and  it  has  a  special  affinity  for  the  rex]>irator>-  cenlie. 
The  toxicity  or  relative  strensrth  of  the  cobra  venom  has  bmi  CSku- 
lated  to  be  sixteen  times  that  of  the  European  viper.  SnahSS  CSS 
poison  each  other,  even  thoae  of  the  same  kind. 

Treitlmfttl. — .\|>|il\  1  liK.'tnie  alKive.  nut  on  tlie  top  of,  the  situa- 
tion of  the  bite,  twist  the  string  tightly  with  a  stick.  Then  make  a 
free  incision  into  the  wound.  Sucking  out  is  dangerous!  Then 
liandage  the  limb  downwards,  pri»i;res.smg  towards  the  wound:  rc- 
])eat  itiis  severid  tinn-i.  Or)  nnt  k»f)>  tlie  iiri'  liui.^i  r  tli.in  half 
an  hour.  Then  let  the  circulatiim  return,  .ind  ^iji'Iv  tin-  !i,;.iture 
a;;ain.  In  any  c.is»'  do  not  keep  the  ligature  on  for  more  than  an 
li.mr  for  fear  i)f  ^'lOKrene.  Direct  applic.ition  into  the  widened 
v.ound  of  calcium  h>]"ichlorite,  i.e.  bleaching  jxiwder,  is  veT>'  good, 
I  or  of  a  1%  aoliation  of  (lermanganatc  of  potash,  or  Condya  fluid. 
Vigorous  cauterization  with  nitrate  of  silver,  driving  the  stick  into 
the  wiileiied  wound,  is  als<i  e,<vv\.  and  it  i«  a  KUICdy  which  one  Can 
carry  in  the  px-ket.  IJiiick  amputation  of  the  Mger  is  the  best 
rtnudy  <if  alt  if  a  large  -.n.ike  has  liitton  it. 

Inlrrnul  RfmeJiei. —  The  adniinistnitio"  of  enormous  doses  of 
alcohol  is  to  be  condemned  strongly.  Small,  stimulating  dcwu-s,  and 
repeated,  are  good,  but  Stimulation  can  be  more  effectively  pr<  xluced 
by  ammonia  or  strychnine.  Hypodermic  injm  tion  of  str>cluui.e, 
in  some  cases  as  much  as  one  to  two  grains  il>nf  iu<r  into  a  vein  l), 
has  in  some  rases  h.id  good  results;  but  inju-tiim  of  ammonia, 
instead  of  doin<  any  good,  has  dis;istrous  slouRhinv;  results.  There 
is  only  one  fairly  relialile  trcalnn  nr,  that  1>>  s<-ruin  tlu  r.ipcutics, the 
injection  of  considerable  quantities  of  serum  of  animals  which  have 
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been  pwtially  immuniced  by  repeated  doan  of  (that  particular] 

tiutke-venom.  Unforiunatcly  this  treatment  will  not  often  l>r  avail- 
al)U-.  Si'vcral  maron^^U  and  bird:-  arc  su|>[xi!<-<l  to  Lie  i.T.munt-  b\ 
nature  again«t  snak<.--\-en<im.  Sontu  more  ur  1cm  immune  creatures 
«IC  the  mongoose,  the  hedgehog  and  the  pig.  tlw  MCfMwy-bMd,  th« 
howy  buuard,  the  stork  and  probably  other  snake-caters. 

'  Sinkcs  arc  oviparous;  :hvy  ilt.p<i^il  from  ten  to  eighty  eggs 
of  an  ellipsoid  shu[)e,  covered  u  irh  ;t  >(pft  lealhcrv'  shell,  in  places 
where  they  are  ex|x>scd  to  and  hauhid  by  moist  heal.  The 
parents  pay  no  further  atlcnlion  to  ihcm,  except  the  pythons, 
which  incubate  their  crrs  by  coiling  their  body  over  thetn. 
and  fiercely  defend  them.  In  some  families,  as  many  freshwater 
•nakcs,  the  sea  snakes,  V'iperinae  and  Crotalinac,  the  eggs  are 
mikiiMd  in  the  oviduct  until  the  embryo  is  folly  developed, 
nme  tiMdns  bring  forth  living  young. 

The  claswfication  of  snakes  has  undergone  many  vioMitudes. 
J.  MUUer  (Zeilschr.  /.  Pkyski.,  1831,  p.  365)  divided  them  into 
Ophidic  macreslomata  and  O.  mkml»mala.  A.  M.  C. 
Dumcril  (Catal.  mtthodiqiu.  Mus.  i'Hist.  Nat.,  Paris, 
1S51,  p.  iQo)  distiii;;ui.<hed  between  OpotcrtKlonta, 
■VulyphiHlDnUi,  Protcrogivpha  .iini  Solenoglypha.  H.  Slaiuiius 
l/<.i'.':im.(  1/.  Amfiliiti.,  iH5Ci)  maile  a  further  improvctnent  by 
combination  of  the  prineipleis  used  by  his  prede<cs.sors,  and  he 
divided  the  Angioslomata  or  narrow-mouthed  snakes  into  Tor- 
tririna,  Typhlopina  and  Uropeltacea ;  the  Kuryslomata  into. 
lobolaorjjoLsonous.  and  Asiiifi  ur  innocuous  snakes.  Meanwhile 
J.  li.  Gray  (Cat.  ^luikes,  Brit.  Mus.,  1X40)  had  distinguished  only 
between  Viperina  and  Colubrinia.  .\.  GUnihcr  (Cat.  Colubrine 
Stukes,  Brit.  Mus.,  1858;  "  RcptUes  of  British  India,"  TUy 
Soc.,  1864;  sttick  Snmoo,  Bmy.  BrU.,  9th  ed.)  recognized 
tt  lut  foor  wdMinlen:— Hopoteradontes,  Colubcifocmes,  Colu- 
biilonBCt  venenod,  Vipcrifornm;  the  most  tnioas  drawback 
l>eing  the  merging  of  the  Piawpodft  in  the  non-poisonous  Colu- 
briformes.  E.  D.  Cope  {Pne.  Ae.  PkQad.,  1864,  p.  230)  resorted 
to  the  modifications  of  the  squamosKil,  ecto-  and  endopterygoid 
bones,  the  condition  of  the  vestigial  hmbs,  and  the  teeth;  — 
Siolccophidia  ( I'yphlopidae),  ('atcxionta  {(dauconiidae),  Tor- 
tricina  (llysiidac  and  l'ro(H-llid;ic),  .\sinca,  Protcroglj-pha  and 
Solenoglypha.  He  adhered  to  this  arnmgement  ;n  his  last 
comprehcn-wve  work  {Crodxlilians,  Lizards  and  Snakts  of  Xorlh 
Americii,  iHqS,  Smithsonian  Inst.,  iQOo),but  combined  the  Aainea 
and  Prolcroglypha  as  Colubroidea,  subdividing  these  into 
Pcropoda,  .•\gi>Tihodonta,  Gl>7)ho<lonla,  Proteroglypha  and 
Platycerca  (Hydrophinac).  In  his  last  work  he  used,  with 
doubtful  success,  the  variations  of  the  penes  and  the  Itmgs  as 
■dditioiMl  dumctem,  chiefly  ior  the  graopiag  ct  the  gieai  mass 
of  the  Colubrald  aoako.  G.  A.  Boolenger  (Cof.  5fiaAei,  Biit. 
Mus.,  iS9ji-i8g6)  accepted  Cope's  principles,  and  maiitly  by 
combining  the  .\sinca  of  Stannius  and  Cope  with  the  Protero- 
>;lvpha  ;i'^  ("cihdiriilae  —wherein  he  wa?,  followed  by  Cope,  as 
inennoned  above  -an<l  ^ep;i r;',t iii^  "herefrom  the  I'eroiKxla  or 
Hoidae,  he  h;is  priulucei!  a  loKir.illy-ronceived  .'iystem,  by  far 
the  bc&l  hitherto  pru[H>scd.  It  is  followed  in  the  present  article, 
pbylogenetie  tyMMn  ituidt  H  foUowt:— 


Uoidu 


tiUixaaiidu 


TypUoiiKlu! 

This  means  that  the  Boidac  retain  most  primitive  characters. 
Likewise  primitive,  but  in  varioos  iwpects  degraded,  mainly 
owing  to  burrowing  haUta,  an  the  TypUcfMae  with  the  Uy- 
dldae,aad  Uropcltidaeaaatennbial 
braadi,  and  on  the  other  hand 
the  Glauconiidae.  The  aoihary 
Xenopeltis  is  in  several  ways 
intermediate  between  Boidae  and 
Ilysiidae.   The  rest  of  the  snakes 

are  supposed  to  have  started  from  some  primitive,  non- 
degenerate,  therefore  boa-Ukc  group,  leading  by  loss  of  the 


mandible  to  the  aglyplwaa  or  t"—*^"™—  CMnbridiie^ 
further  diflferentiatioa  in  three  new  lines  baa  taken  place,  (i) 

the  harmlcs.s  Amblycephalidae  as  a  side-issue,  (i)  the  very  poison* 
ous  protcroglyphous  Elapidae,  (3)  the  moderately  or  incipiently 
poisonous  Opisthoglypha,  out  of  some  of  which  seem  to  have  arises 
the  venomoua  Viperidae. 

I.  No  ectonteo'goid;  pterygoid  not  extending  to  quadnle;  no 
nupralempural  or  s<|uamosal :  prefrontal  forming  a  SUCmc  with  nasal; 

coronoid  present :  vestiges  of  jx^lv  i^  present. 

Maxillary  \irtical,  lo<»ely  aii.n  hi  i;,  iiMjtbed;  nai 
,>  sln<le  iMi'r  of  ^>»-lvi»  bones:  Typkiopidae. 

Maxillary  bordering  the  nwuch,  forming  lu lures  widi  the 
ma\illar>'.  pircfrontal  and  frontal,  tnethlem;  lower  }aw  toad 
pubis  and  uchium  prosient,  the  latter  forming  a  symphysis: 
Clauconiulae, 

II.  littoptcrygoid  present;  u[iper.inil  lnw<r  ja»>  tiH^tbed. 
.\.  Copinijirl  pre^*nt,  pn-fr>iin.il  in  <  Mr.t,irl  with  na^l. 

1.  Vestiges  uf  hind-limbs;  supra tcm|>oral  prc^nt. 


vesiigist  ui  mmi-ltmiM;  suuratcmj 
Squamoaal  hige,  suspeamng  lim 
Squamosal  andul,  mtetcar""* 

Ilysiidae. 


ing  we 
staled 


m  the  cmdal  mil: 


B. 


2.  No  vestigeN  of  limbs,  suuamosal  absent:  VnufdlUlW 
Coronoid  ab^-nt:  s<]uamoeal  present- 

I.  Maxillar)  horimntal;  pterygoid  reaching  quadraM  or 

mandibk.'. 

Prefrontal  in  eontact  with  nawi:  XaMfdiUae. 
Prefrontal  not  in  contact  with  nasal:  CaluMdat. 

3.  Maxillary'  horizrntal;  pler\Koid  not  re^iehing  quadiale  OT 

mandible :  .1  tni<'.yi rphal ultir. 
^.  Maxillary  mtIii  ally  erectile,  perpendicularly  to  cctoptcry- 
g'liil.  .ind  r.-ai  hinK  <|ua<lrate  or  mandible:  \'ipi-ru:nr. 
Fjr  ordinary  practical  purpose.-!  this  synopvis  is  Uawlews  most  of  the 
anatomical  cbanctecs  being  viitiile  only  in  the 
The  following  charactcfisatMo  of  the  '  ' 
,1(1  csMble  fejturen. 

Kves  vestigial  or  hidden;  lower  jaW  toothless;  WithOttt 
ventral  scales:  Typklopidat. 

Kycs  vcstiRi.d;  leeih  reMricted  to  the  bwcr  jaw;  witllOUt  cn> 
larutxl  ventral  «-al«f  (jlautoniidat. 

Eyes  ver>'  small:  bead  not  distinct :  teeth  in  the  upper  and  lower 
jaws;  ventral  scales  »carrx^ly  enlarged;  tail  extremely  tboft,  ending 
ohtcisoly  and  covered  wiih  ix-  titi.ir  si^ale*:  UroptUidat. 

l\ye->  functional,  fnt-,  witn  ve>(i^e>  of  the  hind-Kmbs appsaifag aa 
claw-like  spurs  on  each  side  of  the  vent. 

Ventral  scales  scarcely  enlarged:  tlyiiidar. 
Ventral  scales  transversely  enlarged:  Boidae 
Eyes  free;  with  a  pair  of  poison-fanes  in  the  front  part  of  the 
mouth,  carried  by  the  otherwise  toothleas.  much  shortened,  and 
vertir.iily  ereclilt   iK.ixill.irir., ;  \en;r.d  M  ale»  (ran«verM'ly  enlarged : 
Vipiridae. 

All  the  remaining  snakes  combine  the  following  char.icters .  the 
maxillarics  .ire  ty-pically  horizontal,  not  st>p;»ratel\  tiua  .ible.  with  a 
aerie*  of  teeth.  The  mandible  is  toothed  but  hac  no  curunoid  bone. 
There  are  no  veatigM  of  limbs  or  of  thiir  ginUea.  The  eyes  are 
line. 

Dentary  movafalv  nttnched  to  the  tip  of  the  aiticntar  bone 
of  the  mandiUe.  SIdn  beautifully  iridescent:  XtnO' 
pdiidat. 

Without  a  mental  sinxive;  the  ends  "f  the  pteryKoi<ls  are 
free,  not  reaching;  the  quadrate.  Head  tiiH-k  and  vcr> 
distinct ;  .  J  n./  . vi  <  f'haiidae. 

With  a  medi  11 1  iiviiudinal  gri«)ve  bi-tween  the  shields  of  the 
>V\n-  Coiuhridae. 

Family  1.  Tvriii  iu'idae.  -Burrowing  snakes,  mostly  small,  which 
have  the  body  covered  with  smooth,  shiny,  uniioriii  i  y<  l<iid  «-ale». 
The  teeth  are  restricieil  to  the  small  maxiliury-  bones.  The  quadrates 
slant  obliquely  lorward  and  are  attached  directly  to  the^praOtica. 
owing  to  the  absence  of  squamoaals.  The  prefrontals  ai«  in  lateral 
contact  with  the  nasals,  'hie  vestiges  of  the  pelvis  are  reihic«-«1  |o  a 
single  l»ne  on  each  --ide.  and  there  are  no  traces  of  limbs.  The  e\  es 
are  liiiMi  i)  bv  --liii  Id-  .if  the  -kin.  The  mi.iirh  verv  narrow.  ,ind 
the  h.dM-i  .1!  th'  u:v!<';  .ur  ri.>t  lii-Irti-.d.lr.  .Xt.nii  I'hi  -ih-ck-^ 
of  these  rather  .ircfulic  snakes  are  known;  in  adaptation  to  their 
bunowing  life  and  worm  and  insect  diet,  th^  nave 
degFsdanon.  The  tail  ir  mostly  very  short  and  1 


irecUgea  of  the  hiad-Umbs  and  loaa  of  the  conmoid  bone  of  the 


FiCk  ii—Tyfkbpt  tpOritrkymkug,  Inm  iacBe,  1 

a  honi\'  -|>i:u--  T1k-\  .irt  «i  Icly  di.^lrihiitc il  in  all  tropical  and  sub- 
tropical countries,  even  in  such  aoUtary  places  as  Christmas  Island, 
but  thsy  do  not  oecor  in  New  Zealand.  The  chlsf  geaas  Is  TypM^, 
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Family  2.  GlavcONUDAS. — Burrowing  like  the  TyphlapidM,  which 
they  much  rnmnhlt  cttcmalty,  but  the  nwxiJlarie*  retain  th«^ 
aormal  positiM  aad  are  toothless,  teeth  being  restricted  to  the 
lower  )aw,  which  is  thort,  ttout,  and  not  dln- 
tensiblr.  The  ixlvic  girdle  and  the  hind-limbs 
show  the  li;j>t  ic<Jui:tiuii  li>uml  ni  aiiv  ri-ioiit 
snakcii,  ilia,  pulies  and  i^<;hui  l«  in^  >ti(l  cii^tin- 
guishablc,  the  latit  i-vm  r<  t.uiuiiH  tlji  ir  iii- 
physis,  and  there  arc  small  vestiges  of  the  femurs. 
Attout  30  tqjede*.  oMMtly  U  the  genus  CiamMmOt 
ia  •outh-wcstem  Ana,  Africa,  Madagaacar,  tha 
Antillea  and  both  Americag,  C.  duicU  ranging 
northwards  into  Texas,  G.  humijis  into  California. 

Fainilv,^.  Ii.vsiidak. —  Mostly  biirrowing.  The 
Males  of  the  long,  cylindrii  al  U xly  arc  smooth 
and  small,  »c^tr[:ely  eiihuKcd  on  the  ventral 
side.  The  tail  is  cjctnemely  short  and  blunt. 
The  head  is  very  small  and  not  distinct  from  the 
neck,  a  Usual  feature  in  burrowing  snakes  and 
lieirds.  The  gape  of  the  mouth  is  narrow. 
The  quadrate  Ikjik-s  arc  sliort  and  stand  rather 
vertically.  Thi-  ^■.^llamu--..ll-■.  (urm  ima  of  the 
cranial  wall,  beiii|$  tirmiy  uedKid  in  between  the 
quadrate,  prodtic  and  occiiut.il  )hmes.  Vcatiges 
of  the  pelvis  and  hind-liml>it  are  small,  but  they 
terminate  in  claw-like  spurs  wbkh  niotrude 

Fic.   6.  Three  between  the  scales  on  either  side  oiF  tat  vent,' 

Views  of  Head  of  Boidae.    The  small  eyes  are  some- 

Typklepi  hra-  times  covered  tran!»|iarom  shields.  About 
gllim  ("ladia),  half-a-dozen  species  only  are  known  in  South 
^MpiSea.  '  America,  (  cylon.  the  NiaUy  l»land<«  and  Iiidu- 

~  China.    They  are  viviparous  like  the  Tyuhlo- 

lidae,  upon  which  th^  fnd  bnidn  nonw  wid  iaaects.  Ilyiui 
%.  Tortnx  xylaU.  one  of  tlM  "  taeA  H%as  *  «f  tntpical  South 
Aaaerica.  is  baMiuful  flonl4ed  wMi  Uaek  riapi  fraw«  to  oMriy  .> 
ynd  in  ieagth,  and  b  said  sometlmss  to  bt  won  aa  •  necldaoe  by 
native  ladies. 

Family  I  ropeltidae  (Rhinofuidae). — Burrow-ing  snakes  of 
Ce>lon  ana  southern  India,  with  a  very  shon  tail,  which  ends  in  a 
peculiar,  often  obliquely  truncated,  shield,  hence  the  name.  The 
eyes  are  very  small.  The  scales  of  the  t>o<ly  are  smooth  and  are 
Mt  linia  laner  on  the  belly.  The  coloration  is  mostly  beautiful, 
\kiA  WbA  no.  The  I'ropetiidae  arc  in  various  respects  intermediate 
hetween  the  two  last  and  the  next  family.  The  nuadratcs  are 
dbvctly  attached  to  the  skull,  the  squamosals  iK-in^  aWnt.  Teeth 
nv  carried  in  both  jaws.  There  are  no  vestiges  of  hind-limbs  or  of 
dte  iK-U  ij. 

Tncse  tail-shielded  snakes,  of  which  about  40  species  arc  known, 
aiC  vivipMWIs  and  burrow  in  the  ground,  preCcmagdarop  mountain- 
fprasta.  CTfW^w  groiMfM,  the  only  species  «  the  tyuc-gcnus,  is 
eoniined  to  Ceyloa;  about  18  in.  in  length,  it  is  blackish  above, 
yeUow  below,  often  with  small  ^pots  on  the  upper  and  the  under 
surface.  Khtnothis  santuintmi  bvca  la  soutbcfB  India;  it  is  black 
above  with  a  blui-,h  gloss,  the  facOy  k  bfight  icd  with  blade  tpots, 

tike  the  convex  tail-shield. 

Family  BoiDAB. — Typical,  often  very  large,  snakes,  which  have 
vestiges  of  pelvis  and  hind-limbs,  the  latter  appearing  as  cbw-like 
qpurs  on  each  side  of  the  vent.  The  scales  of  the  upper  surface  arc 
■Bually  small  and  smooth,  while  those  of  the  belly  form  one  broad 
serie<.  The  quadrate  is  carried  by  the  horizontally-eUingatcd  s<]ua- 
llios.ll,  whirh  rests  loosely  upon  the  skull.  The  prefrontals  are  in 
ccMitact  with  the  nasiils.  Shar|),  recurvetl  tit-lli  are  carried  by  the 
mandibles,  the  ptcryt;oids.  j>alatincs,  maxillaric^.  .in  l  in  the  F'yih<iii- 
by  the  premaxillaries  also.  The  Boidae  comprise  some  60 
'  Hi  sfbkb  have  been  gnmped  into  many  (aaqr  leMni.  The 
of  the  family  eitteads  over  all  the  tropical  ana  aubtn^pical 
countries,  including  jslands,  except  New  Zealand. 

Sub-family  i.  PythoitiMoe. — \Vith  a  pair  of  supraorbital  bones 
between  the  prefrontal,  frontal  and  postfrontal  l>ones.  'I"he  prr- 
maxilla  generally  carries  a  few  snuU  toctli.  The  KtdKaudal  scalc-^  are 
aiostly  in  two  rows.  The  pythons  (g.v.)  arc  restricted  to  the  palaoo- 
tnpkel  and  Australian  icgioiBt  with  the  aoleeaoaiNiaaai  AoaMfmut 
Ncalsr  in  southern  Mexico. 

Sub-family  2.  Boinaa. — Without  supraorbital  bones.  The  pre- 
auudUa  is  toothless.  The  subcaudal  scales  form  mostly  a  rin^te  row. 
Widely  distributed.  Boa  {q  v.)  in  tropical  America  and  with  two 
species  in  Madagascar.  Eunecles  murinus,  the  Anaconda  (f.i  ), 
Ckarina,  e.g.  boUae,  a  small  ?iand-8n;ikc  from  Oregon  to  California, 
Efyx  joiuius,  also  a  sand-saake,  from  North  Africa  to  Centrrd 
Asia,  and  extending  into  Greece.  Enygrus,  ranging  from  New 
Gninea  to  the  Fiji  Idaadfc  Cwerw  dwisiwiiisrs,  dilenng  fnnii  Bse 
ddedy  by  the  tough  and  ■tnMuriv*keried  ntae.  is  oonfined  to 
Round  Idand  near  Mauritius.  This  aMhee  the  docamaoa  of  a 
specie*  of  Carottus  in  Madagascar  less  ffcsnafhabkb  while  aB  the 
others  live  in  Central  and  South  Amrrira. 

Family  6.  XenofklTIDAE. — ()ne  sjH-r.rs.  Xrnoprit!-'.  uniiol'.r,  in 
sottth-«aatem  Asia  and  Malay  Islands.  Uouleoger  rightly  considers 
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this  snake  in  various  ways  intermediate  between  the  Ilysiidae, 
Boidae  and  Colubridiu' .  1  iie  prcirur.t.il  bmu^  are  »till  in  contact  with 
the  nasals  as  in  the  previous  families,  but  the  curonoid  bones  o(  the 
numdibles  are  abseat  as  in  the  remaining  families,  and  (hi-?i  lo?i}>  also 
occurs  in  the  Boine  Ckarina,  The  must  remarkable  feature  is  the 
dentar)'  bone,  which  is  movably  attached  to  the  much-eloiiaat«l 
articular  bone  (cf.  Polyodontophis  of  C<^ubrinae),  the  movafiiUity 
Iwing  enhanced  by  the  al>sence  u(  the  coTon^.  The  quadrate  is 
Nhori  and  thick,  and  is  carried  by  the  broad  and  short  squamosal, 
which  lies  flat  at;ainst  the  skull,  ri'diimiinn  in  lhi«  respect  of  Ilyiia. 
I  I'.e  Niiii w ii  tl,  ilai  k  aiiij  Lri  iw  n  s^^ale-.  < if  '.he  l^a-.  k  .irt:  lii^hly  iridescent, 
hence  the  Kcueric  oamie  of  thia  peculiar  snake,  which  reaches  the 
length  of  uoe  yard. 

Family  7.  CoLmui>AX,^Maxillaiica  horianttal  aad  fanning  the 
greater  pohioa  of  the  upper  jaw,  which  is  toothed  like  the  lower 
law;  coroooid  of  mandible  absent.  Pterygoids  connected  with  the 
quadrates  which  are  carried  by  the  stiuamosals,  and  these  are  loosely 
attached  to  the  skull.  Prefrontals  not  in  loiitact  with  the  basaU. 
Ectopter>'goids  present.  No  vestiges  uf  limbs  or  pelvis.  This  family 
rompriees  about  aine-tcnths  of  all  recent  species  of  snakes  and  u 
ooamopolitaa.  New  Zealand  being  the  most  notable  exception.  The 
130U  to  1400  species  contain  terrestrial,  arboreal  and  aquatic  forms, 
many  of  which  are  highly  specialized. 

Boulcngcr,  adopting  Dumeril's  terms,  has  divided  them  into  three 
parallel  series: — 

A.  .4({ypJka. — All  the  teeth  are  solid,  and  not  grooved.  Harmless, 
non-poisonous. 

U.  Opislhotlyfha. — One  or  more  of  the  posterior  maxillary  teeth 
are  grooved.  Most  of  these  saakes«  which  number  about  j 
are  moderately  poisonous. 

C.  Prater Miy^.— The  ameiior  nMnattaiy  teeth  aie 
"  peffomted. '  About  aoo  voy  pejeoamia  apedca.  e.c. 
snakes  and  sea-snakes. 

The  second  and  third  scries  cont.miinK  ui '  v  itL«HH  41x1  species, 
the  .\^lypha  still  pres<'nt  the  appalling  number  of  1000  species,  and 
even  the  grouping  of  this  mass  into  thfce  aub.taaiiliea  doiB  noc 
lighten  the  task  of  arranKiu^:  the  chaos,  since  one  of  these  sub-faniliea 
'  ijiitains  only  one,  and  the  otlwr  but  a  ver>'  few  species.  WehaVa 
tiHTefure  still  icmx>  species,  all  so  closely  allied  that  they  together 
arc  but  of  sub  family  rank.  They  possess  few  reliable  characters; 
their  tiuxlihc-itions  are  mit  wci^;hty,and  it  is  almost  tx-rtain  that  some 
of  these  characters,  and  even  cjtmbiiiationa  thereof,  have  been 
developed  independently  and  in  different  countries.  Many  of  the 
so-called  genera,  or  grcmps  of  genera,  arc  consequently  not  to  be 
ttsed  either  aa  whiiMm  «f  tdood-relationship  or  cf  geognphkal 
tfiscribifthni. 

Some  of  the  usual  characters  employed  for  !i>-«ematic  purposes, 
for  the  making  of  convenii-nt  keys,  are  the  following;  The  number 
of  rows  of  scales  across  the  Ixxly  and  in  a  Kjunit uniiial  direction; 
shajie  and  structure  of  m  ales,  whether  sniotjth  or  w  ith  a  luni;itudinal 
keel;  arrangement  of  the  shields  on  the  head;  shape  of  the  con- 
tracted pupil.  Above  all,  the  dwtitioii.  which  eahibha  almost  eadlese 
modilicat  ions,  in  moit  caaet  ts  dimcult  to  aaoeitain  and  to  appredate 
in  its  subtle  distinctions.  Internal,  skeletal  characters,  useless  for 
ordinary  practical  purposes,  are  the  various  apophyses  on  the 
ventral  side  of  the  vertebrae  and  the  iwnial  armament*  fancied  b>' 
Coiie. 

It  is  impossible  here  to  numtion  any  but  the  more  obvious  genera 
and  groups  of  colubriite  snakes. 

Scries  A.  AcLVPM A.— Sub-family  1.  <4cfoc*onffiM«.— The  lew 
genera  and  species  of  these  u|{)y4ook]ng  snakes  arc  mostly  aquatk. 
inhabitiiig  rivers  and  cstuanes  of  S.E  Asia;  but  one,  Notkopsu, 
lives  ontne  Isthmus  of  l>arien,  and  another,  Stdutkaia.  i.*  found  in 
the  Khasia  Hill*  of  N.E.  India.  Acrockordus  Jamnims  has  no  en- 
larged ventral  shiehN;  the  flat,  viperish-ltxikm^  head  is  covered 
with  small  >;ranulcs,  with  the  e\es  and  miMnl-,  wdl  on  the  upjier 
surface.  Chertydrut  ranges  from  Madras  to  .New  (  .uinea;  the  Ixidy 
and  taB  are  latesally  compmeed  aad  form  a  ventral  fold  which  m 
covered  wWi  ttoy  acales  She  the  rest  ol  the  body.  The  main 
anatomical  justification  of  this  suh-family  is  given  by  the  |x>*t  frontal 
bones,  whfch,  besides  bordering  the  orbits  posteriorly,  arc  extended 
forwards  so  as  to  form  the  upper  border  of  the  orbits,  scixaratinn  the 
latter  from  the  frontals. 

Sul>-familv  2.  CcAubrinat. — The  postfrontal  bones  are  restricted 
to  the  piiste'rior  border  of  the  orbits.  The  masdUary  and  dHllafJP 
bones  carry  teeth  on  their  whole  length.  This  aub.faauly  eoatawa 
about  1000  apeciea:  few  of  diem /each  a  leagdi  af  more  than  two 
yards,  aooie  of  the  lar«eat  hehm^ng  to  the  fm&n  iaocyt^  Cory. 

.which  grow  to  10  ft.  Most  of  them  are  oviparous.  Some  are 
more  or  less  aquatic,  others  are  absolutely  arlxireal.  others  aRain 
prefer  dry,  wndv  or  rocky  localities  actonling  to  their  food.  The 
sub-faniilv  is  cosmopolitan,  cxccptin:^  th.  New  Zealand  sub-region, 
and  finds  iu  natural  N.  limit  on  the  permanently  froaen  undernround, 
whete  hibernation  ia  of  oouna  inposrible.  Only  a  few  out  of  the 
more  than  lao  genera  can  be  oieBtioned  here. 

Coluber  in  Europe.  Asia  and  North  America.  C  longtsstmus  s. 
ifdSMfmi  s.  arsculapii  was  probably  the  species  held  in  veneration 
"by  the  ancSent  Romans.  It  grows  to  a  lenRth  of  s  •  climbs  ex- 
tremely well.  fectlH  chiefly  on  mice,  and  lio-omes  very  tame.  Its 
ooiocatioo  varies  from  pale  golden  brown  to  black;  ttie  scales  are 
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smooth  and  shiny.  Its  orii^nal  home  i»  Italy  and  S.K.  Kuropc, 
whenri'  it  has  spread  N.  intu  S.  Germany.  Ita  occurrence  .it  widcjy 
distant  and  iiotated  localities  was  formeriY  supposed  to  be  due  to 
its  introductiM  by:  tiM'  RoniM.  C.  eorats,  from  the  Sk  atatn  of 
N.  America  fai'  iaW  &  Anuln,  reaches  8  ft.  in  length.  C.  {Pity- 
»pki*)  sayi,  C.  calenifer  and  others  in  N.  America. 

GpfMWd,  widely  distributed  excepting  Australia  and  S.  America. 
C.  outlritua  s.  /rtrrii.  thf  "  smooth  snake  "  of  I-"iirof>p,  in  KnRl-inci.  in 
Hampshire  and  I )i:ir-etshirc,  eats  clu'  ll'.  li/.cfK;  owin^  (■)  it^< 
coloration,  which  varies  mudi,  it  is  often  mistaken  fur  the  viix-r. 
CMMMVOoe  of  the  nianjr  N>  American  species.  Zamenis  of  Europe, 
Afli,'^^'' Africa,  N.  ^and  Centra)  America,  with  many  species,  rif. 
Z.  mucosus  the  Indian  "rat-snake,"  Z.  cimtlriiinr  in  the  I  nitisl 
States.  Simc  species  of  the  Central  and  S.  Ann  ricm  (.icrius  !_  'mltwi  .1 
bear  an  extraordinary  resemblance  in  coloration  to  the  pretty, 
black,  rt-il  .md  yellow  |H>iw>noiix  lUapt.  Demdr»pkU  of  India  and 
Australia  (e.g.  D.  ^lus  of  htdia),  and  Lepl»phis  s.  AkaehiOa  (e.g. 
L.  kecerus,  neotropical)  may  be  taken  as  examples  of  long  and  slender 
tne-snakes. 

TropidoHolus,  with  near  too  species,  is  cosmopolitan  with  the 
exception  of  New  Zealand.  Sfjme  of  the  t-|>et  ii-^,  tike  the  Indian 
7',  guincunciatus  and  T.  itolatus  and  the  .\.  .Ami  rit.in  T.  ort!in(ilu.\. 
arc  perhaps  more  abundant  as  n-KiriU  the  numlier  of  individuals 
than  any  other  snake.  T.  nairix,  the  sra-s-s  t>r  rin^jed  .snake,  is  vcr>' 
common  in  tCuroiK',  inchnlini^  Kngkutd  put  oot  Scotland  or  ireiand; 
waily  recosnized  even  at  a  distanOtfby'tlK*  yHIow  or  white  spots 
which  it  h.ih  tx  hiiiii  it-,  head.  It  prows  rarely  to  a  length  of  4  ft.; 
it  never  liite>,  .md  fee<lH  I  l;ieliv  mh  Iro^s,  t^nds  and  tLihes,  but  mire 
arc  never  taken.  Its  eggs,  which  are  of  the  »iiie  and  sluipe  of  a 
dove's  egg,  ate  from  fifteen  to  thirty  in  number,  are  deposited  in 
mould  or  uncter  damp  leaves,  and  are  glued  togtrtber  into  one  mass. 

Poiyodont«t>kis  of  Madaga.scar,  S.K.  Asia  and  Central  America  is 
remariable  for  having  the  dentnry  bones  looaely  attached  to  the 
apex  of  the  elonf^te<l  articular  bone.  CaJamaria  of  Indo-China  is 
an  example  of  hurnv.viri^;  snakes,  with  a  short  tail  and  small  eyes; 
in  Typhi<ip»t>kii  of  the  (Philippines  the  eyes  are  concealed. 

Sulvfamily  \,  Rhofhindonlidttf.  repn-sented  by  Pasyprltis  seabrtt 
td  tropical  antl  S.  Africa.  Characterized  by  possessing  only  a  few 
teeth,  on  the  poeterior  part  of  the  maxillaries,  on  the  palatines  and 


Coronciline  Nymphophidium,  the  same  effect  is  reached  by  two 
prominetKes  at  the  base  of  the  skull. 

Scries  B.  OnsTBOCLYPUA.— One,  or  a  few,  of  the  posterior 
tnaxillary  teeth  have  a  groove  or  furrow  in  front,  which  conducts  the 
secretion  of  the  enlarged  upper  labial  |dands.  They  are  all  more  or 
fKiiHonous.  paraly«'nK  their  prey  ocfore,  or  during  the  act  of 
sn.ill'iwin^;;  the  |i-ii.^j.ri  fiinj{»  staindtng  so  far  back  in  the  mouth, 
these  snakes  cannot  cusily  inflict  wounds  with  them  on  ituui;  more- 


o\-er,  the  poison  is  not  very  strong  and  not  available  in  large  quan- 
tities.   It  may  well  be  doubted  whether  Opisthogl)rpha  torn 
genuine  group  inMead  of  a  heterogeneous  assembly.  Theycom|Mise 


about  300  ^iccies  of  terrestrial,  arboreal  and  atjuatic  forms,  and  as 
.1  K^oxp  the>'  are  almost  cosmopolitan,  including  Madagascar,  but 
e\<  <  |itin>;  new  Zealand. 

Sub  i^imily  I.  Dipsttdomorpkinat. — Nostrils  lateral;  dentition 
Well  rlo\ eloped.  Long-tailed,  terrestrial  and  arboreal  fonna.^  The 
tree-snakes  are  mostly  green  above  with  the  under  parts  white  or 
yellow. 

CtehpMs,  with  concave,  or  grooved  Kales;  C.  tcurriina  9, 
monspessulanus,  one  of  the  larKestEuropean  snakesin  MetliterraMMI 
countries  and  south-western  .\3ia. 

Dipfodomorphus,  Uipsas,  Leptofnatkus,  Dryophis,  Pendropkis 
and  other  cIumH  v  allied  genera  are  typical,  very  lottK-bodicd  and  loot- 
tailed  tree-snakcs,  chiefly  tropical.  The  grwaul  form  of  dior 
body,  the  elegance  and  rapidity  of  their  movement^  and  the  ex- 
(jiiisite  beauty,  of  their  odknm  mkve  been  the  admiratton  of  all  who 
h.ive  had  the  good  fortune  to  watch  them  in  their  native  h.-iiints. 
The  majority  lead  an  cxclu»i\'cly  arb  re;d  life;  only  a  few  <li -i<  end 
to  the  ground  in  search  of  their  food.  They  prey  upon  every  kind  of 
arlH)real  animal — birds,  tree-frogs,  tree-liairns,  Occ.  All  seem  to  be 
diurnal,  and  the  lareer  kinds  attain  to  a  length  of  about  4  ft.  The 
most  beautiful  of  aU  snakes  are  nerhapii  oenain  varieties  of  Ckryh 
sopeUa  omala,  a  species  estremdy  common  in  the  Indian  Aichi- 
pel.igo  and  many  parts  of  the  cimtinent  of  tropical  Asi.i.  One  of 
these  varieties  is  black,  with  a  yellow  ^i  xit  in  the  centR-of  each  scale; 
these  spots  arc  larger  on  the  back,  forming  a  scries  of  tetrapctalous 
flowers;  the  head  is  similarly  omamentea  Another  variety  has  a 
red  back,  with  pairs  of  black  crossbars,  the  bands  of  each  pair  being 
separated  by  a  narrow  yellow  space:  sides  brown,  dotted  with  Mack: 

belly  dark  green,  the  outer  portico 
of  each  ventral  shield  being  yellow, 
with  a  l^l.l|■k■^h  smt- 

The  features  l>y  which  the  tree- 
are  Hisrinpdefcid  are  atia 
more  developed  in  the  whip-snakea 
(Pryofhu),  whoeeexccMively  slender 
body  has  been  compared  to  the  cord 
of  a  whip.  Although  arboreal,  like 
the  former,  they  arc  nocturnal  in 
their  habits,  having  a  horizontal 
Instead  of  o  raood  pnfl  of  tlM  otfOi 
They  are  mid  to  be  oF  o  itHM  oo- 


Fig.  7. — Uasypeliis 


,  in  the  act  of  swallowing  an  egg,    Nat.  size. 


dentaries;  some  of  the  vertebrae  in  the  lower  region  of  the  neck 
haw  strongly  develoi)ed  hypapophyses  (not  provided  with  a  cap  of 
enamel,  as  has  often  been  aBscrtc<l),  which  arc  directed  forwards  and 
pierce  the  oesophagus.  The  principal  diet  of  thcae  peculiar  snakes 
•eeme  to  consist  01  eggh  In  Cape  Colony  thcjr  aio  known  as 
**  evervreter, " «.«.  eeg-cater.  A  enake,  scarcely  30  lo.  in  length,  and 
with  a  body  not  thicker  than  a  man's  little  finger,  is  able  to  swallow 
a  hen's  egg,  a  feat  which  seems  quite  impossible.  As  the  egg  passes 
at  \n«\.  through  the  alarmingly  distended  neck,  the  snake  makes 
s'tme  slight  contortions  and  the  swelling  collapses,  the  shell  having 
been  filed  through  by  the  saw-like  apparatus.  Whilst  the  contents 
ate  ttaua  retaiaed  wttkont  loea,  the  crumpled  shell  is  then  vomited 
dut.  Wa  pecnBar  annniMient  oocnn  ain  In  an  Indian 


flypha.  in 


Henta,  lwwe»ei,  a  eub-familr  of  the  Onetho^ 
pratNnly  alao  OB^atfaig  einlieb  the  iMfiia 


position,  feeding  chiefiy 
In  some  of  the  species  the  1 
form  of  the  head  is  still  more  ex- 
aggerated  by  a  pointed  flexible 
appendage  of  the  snout  {Paaterita), 
wneh  may  be  neatly  half  an  im 
in  length,  or  leaf-lilce,  aa  to  tfw 
Madasascar  lAafaAa.  The  Mexican 
Trimorphoien  much  resemble 
vi[K-rine  snake*  with  the  fl.it.  tri- 
angular head,  narrow  neck,  vlit-like 
pupil  and  pugnacious  disposition. 
Aa^  ■MR  Miiwiluililo  fcsrmblance 
esdata  In  the  thope  and  otnking,  red, 
black  and  ydhiw  colatntlon  between 
Scetaeophi*  asmafnt  of  Chihuahua 
and  the  poisonous  £i(B^< /u/itu.!,  the 
,^meric^ln  cor.d-snahe,  but  (  n|H-  has 
been  careful  to  point  out  that  these 

Inhabit  the  eaaw  dietifct. 

Sub-familv  3.  Biaehist«i«niiat.~~ 
Represented  by  EloeUsUtdoti  wstemutmm  of  Bengal,  with  the  lune 
peculiar  dcnrition  and  with  sh.irp  hypapophyses  on  the  vertebrae  ol 
the  lower  neck,  as  dcst  riU"!  of  Ihis-Zpfttts  (see  above). 

Sub^mily  ^  Homaiopsinae. — The  nostrils  of  these  absolutely 
aquatic,  vi«unnna  aahce  are  whmlnr  and  placed  on  the  upper 
Mmaee  of  the  snout.  The  eyes  are  snail,  with  vertical  pupils. 
About  two  dozen  ugly-looking  snecies  inhabit  riven  and  estuaries 
from  Bengjil  to  Australia.  Orhrrus  rhynchopt;  Hypsirkina  Plum' 
bra.  Ilonialopsis;  Ilipistts  hydrinui  of  Siam  has  a  compressed  body, 
and  much  rcM-mblcs  the  Hytlrophinac  in  general  .11 '|  w-.iraiu  e  .ind  its 
partly  tnarine  life.  Htrptton  of  Cambodia  naa  a  pair  of  long  tentacles 
onthesnotaadissridtoha'sonpitiy  wisnbls  dim 

Scflas  CnMnnioauiitA.— The  Milafar  OMxiUafy  teeth  oe 
deeply  giooved,  or  eo  folded  an  to  amMur  hoNow  of  pcrfonlsiL 
■*   .  .     . — faUowaasaHeaol 
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teeth,  hene«  the  term  "  pnKeroclypha,"  which  i«  Intended  «o  mean 
that  the  anterior  teeth  are  grooved.  These  snakea  are  all  very 
poiionou»,  mostly  viviparous  and  found  in  all  tropical  and  sut>- 
tropical  countries,  with  the  exception  of  Madagascar  and  New 
Zealand. 

Sub-family  l.  Eiapinae. — Terrestrial,  with  a  cylindrical  tail, 
comprising  about  150  species  which  have  been  grouped  into  numeroua 
genera,  mostly  upon  very  slight  dilTcrenccs.  The  most  remarkable 
are  the  followin)^.  Naja  iripudians  and  N.  hajt,  the  cobra  (f.r.). 
The  largest  specie*  is  the  N.  bunearus  s.  eiaf}s,  the  "  hamadryad," 
"  snake-eating  cobra,"  or  Icing-robra  of  Imlian  countries,  reaching 
more  than  12  ft.  in  length,  and  living  mainly  upon  other  snakes. 
S*p<don  kaemackatet,  of  S.  Africa,  is  named  by  the  Boers  "  roode 


Fio.  8. — IndLin  Whip-Snake.    Pasurila  mycteritans. 


koper  kapct"  or  "  ring-hals."  i.e.  handed  neck,  (he  latter  name 
being,  however,  of  ten  applied  also  to  the  cobra.  It  resembles  in  colour 
some  varieties  of  the  latter  snake,  and,  like  this,  it  has  the  power, 
though  in  a  les8  decree,  of  expanding  its  hood.  But  its  scales  are 
keeled  and  its  form  is  more  robust.  It  is  equally  active  and  courage- 
ous,  not  rarely  attacking  persons  who  approach  too  near  to  its 
resting-place.  In  confinement  it  evinces  great  ferocity,  opening  its 
mouth  and  erecting  its  fan^s,  from  which  tite  poison  is  seen  to  flow 
in  drops.  During  such  pertods  of  excitement  it  is  e\'cn  able,  by  the 
preseure  of  the  muscles  on  the  poison-duct,  to  eject  the  fluid  to  some 
dinance;  hence  it  shares  with  the  cobra  a  third  Dutch  name,  that 
of  "  spuw  slan^  "  (spitting  snake).  It  grows  to  a  length  of  3  or  3  ft. 
Another  kind  1*  the  " schapsticker "  (sheep  stinger),  5.  rhombtaius. 
It  is  extremely  common  in  S.  Africa,  and  extends  far  N.  along  the 
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E.  a*  well  a«  \y.  coast.  It  is  of  smaller  si<e  than  the  preceding,  and 
causes  more  injury  to  animals,  such  as  sheep,  dogs,  &c.  than  to  man. 
It  varies  in  colour,  but  a  black  n»rk  on  the  head  like  an  inverted  V 
remains  nearly  always  visible. 

The  species  of  Buntarui,  four  in  number,  arc  extremely  common 
in  India.  Burma,  and  Ceylon,  and  arc  distinguished  by  having  only 
one  row  of  undivided  sub-caudal  shields.  Three  of  the  species  have 
the  body  ornamented  with  black  rings,  but  the  fourth  and  most 
common  (B.  cotrtUeui),  the 
"  krait"  of  Bengal,  possesses  a 

dull  and  more  uniform  colora-      a  ^^sSSS^fe,. 
tion.    The  fangs  of  the  bunga-      ^sL  „TClS9^^ro^\^^^S 
rums  are  shorter  than  those  of  iSMm<^^r*^^^^&^^^^t 
the  cobras,  and  cannot  penetrate  ^^^^"^^^^TyRv^^y^^^^ffi 
so  deeply  into  the  wound.  Their  g^^^^^^^^^^^^^^> 
bite  is  therefore  less  dangerous  yrmrfrrfify^cra  T  WijJ^g 

and  the  eflect  on  the  general 

system  slower,  so  that  there  is        FiC.  9. — Head  of  HerptUm 
more  prospect  of  recovery  by  tenhtculalum. 
treatment.     Nevertheless,  the 

krait  is  probably  the  mom  destructive  saake  to  human  life  in  India, 
since  it  is  very  common  and  often  crei-ps  into  the  houses. 
Uoltophis  inUriinalis  of  Indo-China  has  enormously  developed 
poison  glands,  which  extend  down  the  whole  anterior  third  of  the 
ooAy,  in  front  of  the  heart. 

No  iKirt  of  the  world  possf^sscs  so  many  snakes  of  this  sub-family 
as  AustralLi,where, in  fact,  they  repUce  the  non-venomous  colubrine 
snakes:  many  of  them  arc  extremely  Common  and  spread  over  a 
considerable  area.  Fortunately  the  majority  arc  of  small  size,  and 
their  bites  are  not  followed  by  more  severe  effects  than  those  from 
the  sting  of  a  hornet.  Only  the  following  arc  dangerous  to  man  and 
larger  animals:  the  "  death-adder,"  Aumthopis  antanticus,  easily 
recognized  by  the  peculiar  end  of  the  tail  which  is  compressed  and 
terminates  in  a  thin  homy  spine;  common  throughout  Australia 
to  the  Molucca.s,  scarcely  one  yard  in  length:  the  'black  snake" 
(Pseudcchis  ^f/>A^nVwiu), likewise  common  throughout  the  Aunt  ralian 
continent,  especially  in  low  marshy  places,  and  upwards  of 
6  ft.  in  length:  it  is  black,  with  each  scale  of  the  outer  scries  red 
at  the  base;  when  irritated  it  raises  the  fore  part  of  its  body  and 
flattens  out  its  neck  like  a  cobra,  the  females  arc  sometimes  known 
as  "brown  adders";  the  "tiger-snake,"  NoUchis  scutalus  (s. 
IloptocephaJuf  curtus),  with  a  similar  distribution,  and  also 
common  in  Tasmania,  from  5  to  6  ft.  long,  and  considered  the  most 
dangerous  of  the  tribe.  Good  descriptions  and  figures  of  all  these 
snakes  arc  given  in  Krcflt's  Snaket  of  AuslraJM  (Sydney,  1669, 
410). 

Several  genera  of  the  Elapinae  lead  a  more  or  less  burrowing  life; 
their  body  is  of  a  uniform  cylindrical  shape,  terminating  in  a  short 
tail,  and  covered  with  short  polished  scales;  their  head  is  short, 
the  mouth  rather  narrow,  and  the  eve  small.  They  are  the  tropical 
American  Elaps,  the  Indian  Callopnis,  the  African  Potcilophis  and 
the  .Australian  VermittUa.  The  majority  arc  distinguished  by  the 
beautiful  arrangement  of  their  bright  and  highly  ornamental  colours; 
many  species  of  Elapi  have  the  pattern  of  the  so-called  coral-snakes, 
their  body  being  encircled  by  black,  rod  and  yellow  rings — ^a  pattern 


Fig.  10.— -.a  Poisonous  Snake  (Elaps  Jidvius)  swallowing  a  simiUriy 
coloured  Opi«hogl>'phou»  Snake  (Homalocranitm  ttmianetum). 

which  is  peculLir  to  snakes,  \'cnomouB  as  well  as  non-venomous,  of 
the  fauna  of  tropical  .America.  Although  the  poison  of  the^e  narrow- 
mouthed  snakes  is  proliably  as  virulent  as  that  of  the  prece<ling, 
man  has  much  less  to  fear  from  them,  as  they  bite  only  under  great 
provocation.  Moreover,  their  bite  must  be  frequently  without  serious 
effect,  owing  to  their  narrow  mouth  nn6  the  small  size  of  their  poison- 
fangs.  They  are  also  comparatively  of  small  siie,  only  a  few  specie* 
rarely  exceeding  a  length  of  ;}  ft.,  for  in«ance  Elapi  Julvius,  which 
extends  into  the  S.  states  of  N.  America. 
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Sub-family  l.  Hydfobkinae, — Tall  laterally  ct>mpro'.\.n'd ;  marine. 
Of  fca-snakcs  some  fifty  sp<  ci.j~  .»rc  known.  All  arc  irih,il>itant»  of 
thf  tropical  Indo-Parihr  ocean,  and  moct  numerous  in  and  alx>ut  the 
Persian  C.ulf,  in  the  I  ..i  t  Indian  Archipelago,  and  in  the  seas  Ijetwcen 
S.  Japan  and  .\.  A-.;ttr.\lij.  One  speaes  which  is  extremely  common 
(P^mu*  bicolor),  and  which  iseaitly  recognized  by  the  black  colour 
M  its  upper  and  ilu-  yt  llowtsh  tint*  of  its  lower  i^arts  (lioth  colours 
bctng  snariilv  di-rinil  i,  h.i=i  extended  its  ran^c  W.  to  the  sea  mund 
Mat&saM  .ir.  .ind  i:.,  tn  thi;  diilf  of  l',inatii.i.  Otii-  siki  if>,  howt-vt-r, 
Distira  lemperi.  is  confined  to  the  landlocked  freshwater  Lake  Taal 
at  Luzon  in  the  Philippines.  Sea-snakes  arc  \-i\'iparous  and  pass 
their  whole  life  in  the  water;  they  soon  die  when  brought  on  shore. 
The  scales  arc  \xry  small,  often  very  much  reduced,  and  there  are 
frequently  no  cnbtri^  ventrals  on  the  compressed  belly,  but  Platurus 
ha?  hroad  vi-ntraK.  Their  motions  in  tin-  water  are  almost  a.s  rapid 
as  th(-'\'  arc  uncertain  and  awkward  when  the  anitnaU  arc  rctnovcd 
out  of  their  proper  clement.  Their  nostrils  arc  pUired  <juitc  at  the 
top  of  the  snout.  These  openints  are  small  and  provided  with  a 
valve  interiorly,  which  is  opened  during  respiration,  and  doted  when 
■ioal  divn.  Tkqp  have  very  capacious  lungs,  extending  back- 
I  to  tbe  aniH}  hf  Mtaining  air  in  t  hese  extensive  lungs  tney  are 
able  t<i  !!i>.ii  cm  the  surface  of  the  water 
and  1  1  rr:-i.iiii  under  water  I'or  a  i-on.*idor- 
ablc  length  of  time.  Sea-snakes  shed  their 
skin  frc(]uently;  but  it  peels  off  in  pieces 
as  in  lizards,  and  not  as  in  the  freshwater 
sn.ike*,  in  which  the  integuments  come 
off  entire.  Several  5pe<-ies  are  remarkable 
for  the  extremely  slender  and  prolonRcd 
anterior  lun  lA  the  IxmIv.  an<l  \cr\  Moall 
head.  The  eye  is  small,  with  round  pupil, 
which  is  so  much  contracted  by  the  light 
when  the  snake  is  taken  out  of  the  water 
that  the  animal  becomes  blinded  and  is 
unable  to  hit  any  object  it  attempts  to 
strike.  The  tongue  is  short,  and  the  •iheath 
in  which  it  lies  <  onccalcd  i)[)cns  near  to  the 
front  margin  of  the  lower  jaw;  scarcely 
more  than  the  two  termtnattng  points  ate 
cxserted  from  the  mouth  when  tne  animal 
is  in  the  water.  The  mouth  shuts  in  a 
simvewhat  different  way  from  that  of  other 
makes;  the  middle  of  the  rostral  shield  is 
productrd  downwards  intii  a  ■■iiiaU  lnluilc, 
which  prevents  the  water  from  ciiti  rine 
the  mouth;  there  is  (eneratty  a  ri.iii 
notch  on  each  aide  6t  the  lobttic  tor  the 
passace  of  the  twv  poiota  of, the  ton^e. 
The  food  of  wtm  anahei  eMnrta  entirely 
ol  small  fish;  among  them  species  whn 
very  striding  spines.  .As  all  these  animab 
are  killed  by  the  poison  of  the  snalce 
before  they  are  swallowed,  and  as  their 
muscle*  are  perfectly  relaxeil,  their  armature 
is  hamlcM  to  the  snake,  which  begins  to 
sm^How  its  prey  from  the  head,  and  de- 
presses the  spines  as  deglutition  |iriK-ced». 
Sim  sn.ike^s  U  limjj  to  the  most  |K>isonous 
species  o(  the  whole  order.   .Accidents  are 

  rarely  caused  by  them,  because  they  are 

nvMH  ansawr.  extremdy  shy  and  swim  away  on  the 
least  alarm:  but,  when  surprised  in  the  submarine  cavities  forming 
theirnatural  retreats,  they  will,  like  any  other  poisonous  tcrresrtial 
snake,  dart  at  the  distiiroinK  object;  and.  when  out  of  the  water, 
t;.i  \  .itti  rajit  to  bite  cvcr>-  olijcct  nc.ir  them.  i'\eti  mrning  nmnd  to 
wound  their  own  bodies.  They  cannot  endure  captivit)',  dvin^  in 
tlweoiina«{t«N>«rtlHndayii,  «vin  whn  kept  incapacious  tanks. 
The  gwumri—lprtdehanmeiiwdes  attain,  according  to  |»ositivc 
observatiott,  is  about  ta  ft.,  and  thenfoire  tar  snoit  of  the  statemenu 
■■  to  the  l«sth  of  the  ■o<«Bed  sea-terpeMs  (q.r.).  BoulenKer  has 
written  an  Intamtiag  aeeount  of  sea-snakes  in  Naiural  Srirnce.  i. 

. — The  ptcr>'goid»  are  widely  tseparated 
fnm  tha  quadtatcs,  Mt  reaching  beyond  the  level  of  the  occifjital 
condyle.   This  condition  can  ne  ascertained  without  dissection, 

when  the  mouth  is  !ii"  iie<l  widely.  The  squamosal*  are  rediired  to 
p^id  like  vi-stigcs  i  h  H..7,'  i-c  these  snakes  a^Tcc  with  the  aglyphous 
('n1iil>rid,ic  F.xternaily  iln  \  .ire  easily  distinguished  by  the  absence 
of  .1  I  mRiiudinal  .jroovc  no  the  skin.  The  head  is  (hick,  vfr\  distinct 
from  the  neck  and  the  pupil  is  venical,  so  that  these  harmk'ss  snake* 
Ithv  vmcrish.  About  30  species,  with  several  genera,  are 
:  inm  the  oriental  and  iveotropical  regions.  AnuiyuphalMs, 
amilfeah,  with  compound  body,  in  S.R.  \s.a. 
Jramily  9.  ViperUae.—The  maxillaries  are  very  shout,  movably 
pivoting  upon  the  prefrontals  and  also  att.achod  to  the  cctoptetA-goids. 
so  jhat  thev  can  lie  erected  toKether  uitli  the  l.ir^:e  ixnson  fangs, 
which,  besides  reserve  teeth,  are  the  only  maxill.in,-  teeth.  There  are 
alao  teeth  on  the  palatines,  anterior  pwtion  of  the  pterygoids,  and 
OB  the  short  dcntaries.  The  short  squamosals  arc  very  loosely 
1 10  the  akHlL  The  prefnmule  m  not  in  contact  with  the 
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nasals.  ThepMSon-faagsare  "  solemxjlyphous,"  perforated,  having 
a  w  ide  hole  on  the  antcnoT  ride  at  the  baM.-.  in  connexion  with  the 
duct  oi  the  large,  paired,  poison-glands,  the  prewncc  of  which  adds 
con.siilerably  to  the  characteristic  broadness  ol  the  head.  The  hole 
leads  into  a  cati^tl,  which  opens  as  a  «emi-canal  towards  the  end  of 
the  tooth.  The  supply  of  tmuvt  tMth  is  indefinite;  frequently  one 
or  two  are  lying  ready  and  of  tifml  dm  to  the  functional  fangs. 

.Ml  the  N'iixridac  are  very  poisonous  and  all,  except  the  .Mrican 
Alnuliupif,  .ire  %  i\ i)viroii».  They  iiK'lude  terrestrial,  semi-aquatic 
and  burrowing  ty|K's;  none  of  them  with  any  signs  i  t  de>;r.iii.itii  n ; 
on  the  contrary-  they  Ixlong  to  the  mo6t  hi^;hiy  orjj.iTu/eil  of  •.n  ike-- 
The  family  is  cosmopolitan,  excepting  .Madagascar  and  the  whole  of 
the  Australian  rcraon. 

Sub-family  I.  Fi^wtnoe,  vipers  {q.i\)  or  adders. — Without  an  ex- 
ternal pit  l>etwecn  eye  and  nose,  uu!  the  maidllary  bone  ia  not 
hollowcKl  out  al»ove.  Absoluteb  n  -trii  ted  to  the  Old  Worid,  villi 
9  genem  i  imnirisirH;  alxiut  40  s[>t'cus. 

Sub-faniily  .*  i  rotaltHiu. — With  a  iKhp  ca\ ity  or  pit  on eWieriide 
lictwccn  the  eye  and  the  noec,  lodged  in  the  hollow<cd-out  nuudllary 
bone.  The  lining  of  thawnta  is  amply  supnlied  with  branches  from 
the  trigeminal  nerves,  but  the  function  is  still  quite  unknown.  About 
60  sjiecics  of  pit-vipers  arc  recognirablc.  They  can  easily  f>e  divided 
into  4  genera;  Crolalus  and  Stslrurus  with  a  rattle  at  the  end  of 
the  tail  and  restricte<l  to  .Xmerica  (><v  Rattlesnake);  secondly, 
pit-vipers  without  a  r.ittic:  Ant  \i!r,'ilr,r>,  with  larve  shields  covering 
the  upper  surface  of  the  head ;  with  atiout  10  spec'cs,  r.(.  A .  kalys  in 
the  Cupian  district,  others  in  the  Himalayas,  Ce\lon  and  Siinda 
islands.  Notable  American  species  are  the  following ;  .4 .  ptii^orus, 

the  "  water-viper  "  from  Carolina  and  Indiana  to  Florida  an!  Texas. 
This  creature  is  semi-aquatic  and  lix-c*  chiefly  on  fiahch ;  it  i;ro»s  to 
a  length  of  about  5  ft.;  tlK  tencral  coknir  is  reddish  to  dark  brown, 
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evtn  blackish,  with  darker  cross-hands  or  C-shaped  markino*;  a 
daik,  lighfr«dged  band  extends  from  the  «y«  to  tiw  angle  «  the 

moudi.  TIk  under  pans  are  yellowiah.  more  or  Ices  spotted  or  ooiie 

bbck,  A.  amtorlrix  the  "  moccasin-snake  "  or  "  copper-head,  so 
called  because  of  its  yellow  to  pink  or  p.ile-brown  ground  colour, 
with  dark  crosslars  or  triangular  marks.  The  under  surface  is 
yellow  (o  n-dili^h.  with  dark  specks.  Full-grown  specimens  are 
aliout  1  yd.  in  length.  The  mocrasin-snakc  range*  fromMassachusctts 
and  Kansas  to  Florida  and  Texas  and  into  Mexico,  preferring  swampy 
localities  or  meadows  with  hi|^  grass,  where  it  hunts  for  small 
ad  birds.  It  la  eatuy  dietiagtiiihed  Inm  oAer  Noitli 
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Md  bctwMn  the  two  pnonilan  and  the  pottcrior  oaaal : 

below  the  loreal  lies  the  pit. 

The  moccacifi  and  the  water-viper  haw  occasionally  been  men- 
tioned under  the  name  of  Trifonortphalus  cnckris,  one  of  the  many 
tynonvnu. 

Lachesis  has  the  upper  surface  of  the  head  cx>vcred  with  vcr^ 
small  shields,  or  with  scales,  and  contains  abc^ut  40  uperies,  in  H. 
and  Central  America,  the  Antilles  and  also  in  S.E.  .\sia.  The  most 
ill-faine<J  is  L.  s.  Boikrops  ».  Crasptdtxephalui  lamtolatut,  which 
inhabits  the  greater  part  of  S.  America,  extending  into  Mexico  and 
the  Lower  Antilles,  notably  ,Maniiiii|iu',  C.uad.iluuiK-  .ind  Hania 
LucU.  where  It  is  known  as  the  "  Fcr  tic  Lance  ";  Nlcxii  .ms  call  it 
"  ralm  lie  hueso  "  or  bnne-tail,  m\  ai  <  uiint  of  the  ctirimislv  1  oloiircd 
an<l  spiko-likc  tip  of  the  tail.  It  is  i  very  quick  and  highfy  irascible 
beast  and  even  known  to  turn  on  its  pursuer.  It  grows  to  a  length 
of  6  (tx  Kwa  in  swamps,  plantations,  forests,  on  the  plain  aad  on  tbe 
hflli,  *ad  ii  very  prolific.  producinK  downs  of  young,  which  at  bizth 
are  10  in.  tone  and  as  viaous  as  their  parents. 

L.  a.  Trimtmuna  tmmimeus  s.  virtdis  «.  rrythums  is  one  of  the 
Asiatic  tpeciea.  ranipns  over  the  whole  of  India  to  Hone-kong,  Timor 
and  even  to  the  .Andaman  and  Nicolxir  IsI.iikN,  It  is  arlKiu-.il, 
brigbt  Eceen  above;  the  end  o(  the  prehentilc  tail  is  usually  bright 
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■«  or  AMTnutHiNUH  (Or.  4b,  fwit,  snout, 
froni  tbe  shape  of  the  flower),  a  plant  of  tbe  natural  order 

Scrophiilari.urar  ''/rl,  native  to  rcntr.il  and  south  r'unipc. 
occurring  as  .in  alit  n  on  nli!  walls  in  Britain.  It  is  an  old  fashionril 
garden  perennial  I'f  easy  ciil' ;va(  ii.in,  Uiiirrh:Hu>'t  trnju'i.  f<i'.Mi 
in  heat,  and  forwarded  until  the  general  time  for  planting  out, 
becomes  a  summer  annual,  and  may  be  so  treated;  but  under  a 
slower  and  more  hardy  regime  it  may  be  sown  in  boxes  in  August, 
tod  pricked  off  into  other  boxes  and  wintered  in  a  frame.  So 
tnated,  tad  planted  out  in  weil-pnparad  beds  oC  good  friable 
piden sail,it«iIlbcc»ineTeiya}iowyandellective.  Hie"Tom 
Thonb  "  or  dwarf  strain,  obtainable  in  self  and  mixed  colours, 
b  a  very  valuable  plant  for  bedding    The  named  sons  arc  pro- 

pagitH  by  cuttings,  am!  ui:,|,.rcii  in  a  frame.  Some  of  the 
double-flowered  sorts  arc  inlcrcsling.  There  are  forms  with 
white,  yellow,  rose,  crimson,  magi  nta.and  variously  mottled  and 
Stripcfl  flowers,  ."Some  of  them  of  great  he.tiity.  but  the  named 
torts  arc  too  fugitive  to  make  it  di  sirahlt  to  rci  cird  a  list. 

SNBEK,  a  town  in  the  provinx-  of  Tricsland,  Holland,  to  the 
west  of  Socek  lake,  14  m  >  y  r  ill  S.S.W.  of  LeeuwMtlcn,  with 
which  it  is  alao  connected  by  canal.  Steam  tnniwnya  coanect 
it  S.E.  wifh  Heeienveea  ind  N.W.  with  Bobwaid  and  Ibrfingeii. 
Pop.  (igoo)  I }  ,07  5 .  Sncek  b  one  of  the  gicat  butter  and  cheese 
markets  of  the  province,  One  of  the  former  city  gates  (1615) 
lemains,  and  the:<  -<  a  i ■  i  !i  il'  ioinmunal  buildings  (i86,)'i, 
COurl-hoUiC,  wei^^i  1iiju>c.  iynaK'  K-Jt-  and  churches  of  various 
denominations,  iii  one  of  which  is  the  tomb  of  the  naval  hero 
of  the  i6ih  century,  Lange,  or  Oroote  I'ier  (Ix>ngor  Great  I'etcr). 
The  horse-fair  of  Sneek  is  widely  at  I  ended,  Mid  tbienls  A  COOSider- 
ablc  activity  in  trade  and  shipping. 

SNEBZINQ  (0.  Eng.  fnfosung,  from  fnioMH,  to  sneeze,  cf. 
Dutch  /niam,  alBcd  to  the  obsolete  mm*,  md  ultimately  to  be 
lefmed  to  not  teee  in  Gr.  nwfy,  to  bnatbe;  the  bdtial  s 
is  due  to  aaaociatim  with  numeraoi  words,  such  is  snort,  snuff, 
snore,  &c.),  a  violent  expiration  of  air  fmm  the  nose  and  mouth; 
it  i*  an  involuntar>'  reflex  respiratorv-  art ;  rauscd  by  irritation 
of  the  nerve -eniiings  of  the  mucous  menibiane  of  the  nose  or 
by  ^-1  iniulai  ion  of  the  optic  ner\'e  by  a  bri^;lit  lifilit.  The  irrita- 
tion may  be  due  to  the  swelling  of  the  nasal  mucous  membrane, 
which  occurs  in  catching  cold,  sneezing  being  often  a  premonitory 
or accompanjring  symptom,  or  to  foreign  bodies  in  the  nose,  as 
by  Inhalation  of  snuff  or  other  "  errhlnes  "  or  "  sternutatories." 
A  vaonable  and  widespread  belief  survives  in  the  custom  of 
aaying  "  God  Mess  you  "  when  a  penoo  sneteea.  Tbe  Hindus 
say  "Uve,"  to  which  the  amwcr  " whh  yon"  bgiwn  (E.B, 
Tylor,  PrimUhe  Culttire,  i.  loi).  A  sneeze  was  considered  a 
sign  or  omen  from  the  gods  by  the  Greeks  aii'l  Romans;  it  was 
oi»e  of  the  many  common  everyday  occurrences  which  if  coming 
at  an  important  moment  could  Ik-  interpreted  as  presaging  the 
future.  There  are  many  allusions  to  it  in  classical  literature, 
f.j.  Homer,  Od.  xvii.  561,  Plutarch,  Tkemist.  i.^,  Xenophon, 
Amok.  iii.  a  and  Catullus,  Com.  45.  There  arc  references  to  it 


in  Rabbinical  htenttm,  and  ft  ha 

Florida  and  the  Tonga  Islands. 

SNELL.  HANNAH  (1723-179*),  the  •  female  soldier." 
lx)m  at  Worcester  on  the  ajrd  of  .\pril  17*3,  being  the  daughter 
of  a  hosier.  In  order  to  seek  her  husband,  who  had  ill-treated 
and  abandoned  her,  in  1745  she  donned  man's  attire  and  enlisted 
as  a  aaldiir  Gdieli  wniminl  of  foot,  b«t  soon  daserted,  and 
shipped  on  board  the  sloop  "  Swallow  "  under  her  brother-in- 
law's  name  of  Jamea  Gray.  The  "  Swallow  "  saOed  in  Boscawen's 
fleet  to  the  East  Indies,  and  t<H)k  p.irt  in  ihc  .siege  of  .Araapiong. 
Hannah  served  in  the  a^ssault  on  I'oniiii  hi  rry  .inii  «  as  wounded, 
but  she  succeeded  in  extracting  the  bulht  wirhoi.t  calling  in  a 
surgeon.  When  rccovcretl  she  served  before  the  mabl  on  the 
"  Tartar  "  and  the  "  Eltham,  "  but  when  pan!  of:  blie  resumed 
woman's  costume.  Her  adventures  were  published  as  Tk» 
FemaU  Soldier,  or  the  Surprising  Adventures  oj  Hannah  SntB 
(i75o),andaheafterwatda  gave  exhibit jons  in  mihtaiy  vniiocm 
in  London.  She  died  hnaae  in  BetUehen  Hoapital  on  the  8th 
of  Fthruaiy  1793. 

SITBLt,  JOHH  (162Q-1670),  founder  of  the  Snell  exhibitions 
at  Oxford,  was  bom  in  1620  in  .\ynsViirr,  Scotland,  the  son  of 
a  blacksmith.  He  joined  the  royalists  during  the  civil  war,  and 
fouRhl  in  several  battles,  including  W'orrcster.  Thercatur  he 
took  refuge  in  Cheshire,  whcc  he  met  .Sir  Orlando  Bridgeman, 
whose  clerk  he  became,  being  raised  to  the  oflkes  of  court <rier 
and  seal-bearer  as  his  patron  was  promoted  to  those  of  judge 
and  Lord  Keeper.  Later  be  was  secretary  to  the  Duke  of 
Monmouth  and  had  the  nanafnaent  of  hiia  Scottish  cstatei. 
He  died  at  Oxfoid  on  the  tftb  of  Angnit  1679,  leaving  a  beqwat 
for  sending  stndents  from  Glasgow  Univenity  to  an  Oxford 
college  or  haU.  The  Court  of  Chancery  decided  in  1693  that 
Balliol  should  receive  the  Ix-ncfiriarics. 

SNELL.  WILLEBRORD  (i5oi-i6jAf,  commoiily  known  as 
Snki.lhi.s,  Dutch  astronomer  and  mathematician,  was  born  at 
Leiden  in  1591.  In  1613  he  succeeded  his  father  Rudolph  Snell 
( 1 546-1613)  as  professor  of  mathematics  in  the  imiversity  of 
Leiden.  In  161 5  be  planned  and  carried  into  practice  a  new 
method  of  finding  tbe  dimensions  of  the  earth,  by  determining 
the  distance  of  one  point  on  iu  aurface  from  the  paiaM  of 
another,  hgr  mcani  of  a  triangalition.  Hto  wocfc  Enl0tlktiu$ 
Aataent,  pnhUahed  in  161 7,  describes  the  method  and  gives 
as  the  result  of  his  operations  between  Alkmaar  and  Bergen-op- 
Zoom  a  degree  of  the  meridian  equal  to  55,100  toiscs=  117,449 
yds.  {A  later  recalculation  pave  57,033  toi.s<'s  =1^1.560  yds., 
after  the  application  of  M)mc  correct  ions  to  the  measures  indicated 
by  himself.)  Snell  also  distinguished  himself  as  a  mathematician, 
and  <liscovere<l  the  law  of  refraction,  in  1631  (soe  LiOB).  He 
died  at  Leiden  on  the  .10th  of  October  1626. 

In  addition  tn  tlu-  h'.n^ln^lhfnri  Hattints  he  publishetl  Cyclomttria 
iivt  dt  circidi  dimenuone  (ltx2l),  and  Tibkys  Batavus  s.  IhsUodromict, 
de  narium  cursihus  It  rt  MSofl  (|6>4).  He  also  edited  CofU  ft  siderum 
in  eo  errantiim  cistrtaHoaes  Hatsiacae  (1618),  containing  the  astro- 
nomical obwrwatione  of  LandgSBVe  WilUam  IV.  of  Hose.  Atttao* 
nometry  (Dodrina  triangfdarmn,)  by  Un  was  pubWicda  year  after 
bis  death. 

nUPS  (O.  Eng.  Snite.  Icel.  Sntpa,  Dutch  Snip.  Ger.  S(hnepfe), 
one  of  the  rommonest  Limiroline  birds,  in  lii^h  repute  ^lo  leas 
for  the  table  than  lor  the  sport  it  atlords.  il  is  the  Stoiopax 
Xiillinafii  01  Linnaeus,  but  by  later  writers  it  has  been  separated 
from  that  genus,  the  type  of  which  is  the  Woodcock  {q.v.), 
and  has  been  named  GaJliruigo  caclcstis.  Though  considerable 
numbers  are  still  bred  in  the  British  Islands,  notwithstanding  the 
diminished  area  suitable  for  them,  meet  of  those  that  fall  to  the 
gun  are  undoubtedly  (rf  foreign  origin,  arriving  from  Scandinavia 
towaida  the  doie  oi  aammer  or  later,  and  many  will  ontitay 
the  winter  if  the  weather  be  not  toe  seMR,  whik  t  he  home-bred 
birds  emigrate  in  anttunn  to  retnra  the  following  spring.  Of 
later  years  British  markets  have  been  cUefly  supplied  fRMI 
abroad,  mostly  from  Holland. 

The  variegated  plumage  of  the  Snipe  is  subject  to  no  incon- 
sitlerable  variation,  especially  in  the  extent  of  dark  markings 
on  the  belly,  flanks,  and  axillaries,  while  exatiiijlcs  are  ck  casion;dly 
seen  in  which  no  trace  of  white,  and  hardly  any  oi  bufi  or  grey, 
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bvisiblc.  the  plarr  of  ^hc^r  tinrs  bcinp  t:ikcn  by  scvenl  shades 
of  chocolilc-brown.  Such  cxainpits  were  long  considered  to 
fprm  a  distinct  spedes,  the  S.  salnnii,  but  its  invalidity  is  now 
•dmitted.  Other  examples  in  which  huff  or  rust-colour  pro- 
dofflinstes  ha,vr  ;il-ui  bocn  (Itxmcd  distincl,  and  to  those  has  been 
■liplifld  the  epithet  russaia.  Again,  a  slight  deviation  from  the 
OidiliEry  {onnstion  of  the  t&il,  whose  rectriccs  normally  number 
14,  and  prcMOt  •  lounded  tennination,  has  led  to  the  belief 
in  a  species,  5.  Mtaw,  now  wholly  discredited.  Bat,  setting 
■ridft  tm  EunpeiQ  species,  there  ate  at  kast* score,  bdongbg 
lo  vanNis  patts  of  the  wodd.  Tbiia  N.  Amoica  produces 
G.  wBuid,  so  like  the  English  Snipe  as  aoC  to  bo  easier  distin^ 
gidshed  eaoept  by  the  posaessioB  of  i6  rec trices,  and  Anstnlia 
baa  G.  otufrdiu,  a  hurger  and  somewhat  different^  coloused 
Urd  with  i8  rectrices.  India,  while  affording  a  winter  resort  to 
the  common  spe<  ics,  which  bosiii<s  Kun  pe  e.xleiKb;  i'.s  breeding 
range  over  the  whole  of  N.  Aiia,  Ims  alilO  iii  this  iH^uison  the 
Pin-tailcd  Snipe,  E.  stenura,  in  which  the  number  of  rcrtriccs 
is  still  Rrealcr,  var\  inp  from  ?o  to  28,  it  is  said,  though  22  seems 
to  be  the  iiniial  ir.in'.lHiT.  This  curious  variability,  deserving 
more  attention  than  it  has  yet  received,  onlj'  occurs  in  the  o'.iter 
feathers  of  the  aeries,  which  arc  narrow  in  form  and  extremely 
stiff,  there  being  always  10  in  the  middle  of  ordinary  breadth. 

ThOM  wbo  only  know  the  Snipe  as  it  shows  itsdf  intboahoot- 
bif^eaMD,  what  without  wandiig  it  rises  from  the  boggy  groimd 
uttering  a  sfaaip  aot*  that  ■onndi  like  ttape,  teape,  and,  after  a 
lew  rapid  twists,  dait»ainqr,ttitbeiiM brought  down  by  the  gun, 
to  disappear  is  the  dHstaaco  after  a  deaultory  flight,  have  no  con- 
ception of  the  bird's  behaviour  at  breeding-time.  Then,  though 
fhishod  quite  as  suddenly,  it  will  fly  round  the  intruder,  at  times 
almost  hovering  over  his  head.  But,  if  hi  h  ivc  patience,  he  will 
see  it  mount  aloft  and  there  execute  a  st  rits  of  aerial  evolutions  of 
an  astovrnding  kind.  After  wildly  circling  about,  and  reaching  a 
height  at  which  it  appears  a  mere  speck,  where  it  winnows  a 
random  zigzag  cour:v<\  it.  .luruptly  shoo-s  li' p.viv.varils  an<l  aslant, 
and  then  as  abruptly  stops  to  regain  its  former  elevation,  and 
this  process  it  repeats  many  times.  .\  few  seconds  after  each  of 
these  besdloog  descents  a  mysterious  aoimd  strikes  his  ear — 
compared  by  sonae  to  drumming,  and  by  others  to  the  bleating 
of  a  sheep  or  foat,*  wliidi  sound  evidently  comes  from  the  bird 
•a  It  shoots  doannnids,  and  that  only.  It  is  now  generally 
aiBGVtsd  that  these  sonub  an  pRKlwad  fay  the  vibntkn  «l  the 
vebt  of  the  outer  tail-feathefs,  the  of  whkb  am  nodilied. 
A  ahnilBr  sound  may  be  made  by  affixing  those  featheis  to  the 
end  of  a  rod  and  drawing  them  rapidly  downwards  in  the  same 
position  as  the  y  <k  l  ;]  >  in  ilic  bird's  tail  while  it  is  performing 
the  feat.'  The  .lir  ;J1  al.vj  Diig  with  loud  notes  that  have  been 
syllabled  tiiikrr,  linker,  tinker,  while  other  notes  in  a  diilerent  kev, 
something  like  dji-pp,  djepp,  dji  pp  ra]>idly  uttered,  may  be  heard 
as  if  in  response.  The  nest  is  always  on  the  ground,  and  is  a 
rather  deep  hollow  wrought  in  a  tuft  of  herbage  and  lined  with 
drj"  grass-leaves.  The  eggs  .arc  four  in  number,  of  a  dark  olive 
colour,  blotched  and  .six)ttc<l  with  rich  brown.  The  young  when 
freshly  hatched  are  beautifully  clot  hed  in  down  of  a  diolt  fltaioon, 
variegated  with  black,  white  and  buff. 

The  Double  or  Solitary  Snipe  of  English  sportsmen,  S.  major,  a 
larger  q>edes,  also  bhabita  M.  EuvopSk  and  nagr  be  leadlly  re- 
oogniKd  by  tlio  libite  ban  in  bi  ninp  and  bgr  its  16  or  occasion- 
ally 18  n^fioas.  It  has  also  a  voy  diSercot  bdnvfoor.  When 
flushed  it  rises  without  alamt-ory,  and  ffies  heaylljr.  In  the 
breeding  season  much  of  its  love-performance  is  exhibited  on  the 
ground,  iind  the  sounds  to  which  it  gives  rise  are  of  another 
character;  but  the  e.\aLt  vv.i>'  ii;  uh:rli  i'-.  "drumming"  is 
effected  has  not  been  ascertained.  Its  gi«stirul.itions  at  this  tune 
have  been  well  described  by  Professor  Collet  t  in  a  communication 


'ler- 


'  Hence  in  many  languages  the  Snipe  is  known  by  names  ricnif>-i 
"  Flyina  Goat."  ^  Hmcmtt  Ram,"^  hi  Soodaad  by  "  Hcath< 
bleater? 

•  Cf.  Mevea,  Odmt.  K.  VA-AM.  FM.  (lVS6),  p& 975*377  (trand. 
A'aMNMiiiMa,  1858,  pp.  1 16, 1 17).  and  Proc.  Zocl.  setiHy  (1B5S),  p.  203, 
with  Wolley's  remarks  thereon,  Zoot.  Garten  (1 876).  pp.  304-308; 
P.  H.  Bahr  (Proc.  Zool.  Soc.  of  London,  1907,  p.  13)  has  given  a  full 
I  of  ri«  aukgact,  with  oiagraoiaaf  tbe  awdiaed  ieatbera 


to  H.  E.  Dresser's  Birds  of  Europe  (vii.  635-637).  It  visits 
Great  Britain  every  year  at  the  dose  of  summer,  but  in 
very  small  numbers,  and  is  altll(jb,l  .Uw;i>s  ieen  si:i.L;l\ — not  un* 
commonly  in  places  where  no  one  couli:  exjicci  lo  nnd  a  .Sni{>e. 

The  third  speties  of  which  any  de".iil-^  cm  here  be  given  is  the 
Jack-*  or  ^alf-.'^nipc,  5.  ^allinuUi.  the  smaik-sl  and  most  beauti- 
fully coloure<l  of  the  group.  Without  being  as  numerous  as  the 
common  or  full  Snipe,  it  is  of  frequent  occurrence  in  Great  Britain 
from  September  ii>  April  1  and  occasionally  both  earlier  and  later); 
but  it  brec<J5  only,  so  far  as  is  known,  in  X.  Scandinavia  and 
Russia;  and  the  tirst  tnistwortby  information  on  that  subject 
waaobtained  by  J.  WoUcy  in  June  tSss,  when  he  found  aeveral  of 
its  nests  near  Unonioaiska  in  Lapland.'  Instead  of  rising  wildly 
aa  do  most  of  its  allies,  it  gcneially  Bsa  so  close  as  to  let  itadf  be 
almost  trodden  upon,  and  then  takca  wing  silently,  to  aS|^  at 
a  short  distance  and  to  return  to  the  same  place  on  the  morrow. 
In  the  breeding-season,  however,  it  is  as  noisy  and  conq>icuona 
as  its  larger  brethren  while  executing  its  aeri.\l  evolutions. 

As  a  group  the  Snipes  are  in  several  respects  highly  specialiwL 
We  may  mention  the  sensitiveness  of  the  bill,  which,  though  to  some 
extent  noticeable  in  many  Sandpipers  ({.r.),  is  in  Snipes  carried  to 
an  cvtreme  by  a  number  of  filaments,  belonging  to  the  fifth  pair  of 
ner\'e5,  which  run  almost  to  the  tip  and  open  ininufliatcK  under  the 
soft  cuticle  in  a  series  of  cells  that  give  this  portion  of  the  surface  of 
the  premaxttlaries.  when  exposed,  a  honeyoomMihB  appearance. 
Thus  the  bill  becomes  a  most  delicate  organ  of  sensatian,  and  by  its 
means  the  bird,  while  probing  for  food,  is  at  once  able  to  dtsttnguish 
tbe  nature  of  the  objects  it  encounters,  though  these  are  wholly  out 
of  siuht.  So  far  as  is  known  the  sternum  of  all  the  Snipes,  except 
the  |.ick-Sni|ie,  departs  from  the  normal  Limiculine  (■jrniation.  a  fact 
which  tends  to  justify  the  removal  of  that  ,s(ki  ic^  to  a  .-.<  |vii.ite  Ri  niis. 
Limn'XrypUs.^  (A.  .N.) 

SNIP  SNAP  SNOREH,  an  old  game  at  cards,  sometimes  called 
EaH  ^  CoBcnlry.  There  arc  several  methods  of  playing,  but  in 
the  commonest  a  full  whist  pack  is  used  and  any  number  of  players 
may  lake  part.  The  pack  is  dealt,  one  card  at  a  time,  and  the 
eldest  hand  places  upon  the  table  any  card  he  likes.  Each  player 
in  his  turn  then  tries  to  match  tbe  card  played  just  before  his, 
making  use  of  a  prescribed  formulatf  succesifuL  Thiis,if  altingis 
played,  the  second  player  lays  down  another  Iting  Qf  he  cui) 
calling  out  "  Snip!  "  The  next  player  lays  down  the  third  Iting, 
saying  "  Snap!  "  and  the  next  the  fourth  king  with  the  word 
"  Snori  ni.  "  A  pla>  er  not  being  able  to  pair  the  caid  [ilaycd  may 
not  distard.  and  the  Imlder  of  "  Snorem  "  has  the  privilege  of 
beginning  the  next  round.  The  p!.iyer  who  gets  rid  of  all  his 
cards  firs)  wins  a  counter  from  his  cumjianions  for  each  card  still 
hcM \:\  I  hem. 

SNOILSKY.  CARL  JOHAN  GUSTAP.  Coorr  (1841-1903), 
Swedish  poet,  was  bom  at  Stockholm  on  the  8th  of  September 
1841.  He  was  educated  at  the  CLira  .School,  and  in  i860  became 
a  student  at  Upsala.  He  was  trainctl  for  diplomacy,  which  be 
quitted  for  work  at  the  Swedish  Foreign  Office.  As  early  aa 
1861,  under  tlie  paendonjnn  of  "  Sven  Trbst,"  he  began  to  print 
poems,  and  he  soon  beoune  the  ccntn  of  the  brilUant  litcnty 
society  of  tbe  ca^taL  In  iS6>  he  published  a  collection  of  lyrica 
called  OwMfarC'OwUds'*).  During  1864  and  1865  he  was  hi 
Madrid  and  Parb  on  dipkmatic  missions.  It  was  in  1869,  win 
he  first  collected  his  Dikler  under  his  o«Ti  name,  that  SnoiUQr 
took  rank  among  the  most  eminent  contemporary  poets.  His 

'  Though  this  word  is  clearly  not  intended  as  a  nickname,  such  as 
is  the  prefix  which  custom  ha*  applied  to  the  Daw,  Pie.  Redbreast, 
TitmouEc  or  Wren,  one  can  only  guess  at  its  origin  or  meaning.  It 
may  be.  as  in  Jackass,  an  indication  of  mat,  for  it  is  a  popular bcliaf 
that  the  Jack-Snipe  in  (he  male  of  the  common  species:  or.  again,  it 
may  rv'fer  lo  the  comixiratively  iimall  size  of  ihr  lird,  .^^  1  In-  j  u  k  " 
in  the  came  of  bowls  is  the  smallest  of  the  balls  usctl,  and  .is  hshcr- 
men  call  the  smaller  Pikes  Jacks. 

*  His  .account  was  published  by  Hewitson  in  May  1855  (Hu'  Br. 
Birdi,  3rd  ed.,  ii.  pp.  ^Sfr-M*)- 

'  The  so-called  Painted  Siiipcs.  forming  the  genus  Rhynclmea. 
dem.md  .1  few  wordri.  Four  ."ipocipii  have  f)Oon  oe.scril>e<l,  natives 
re-i[H-c(ivc1y  nf  S.  .•\mericii,  .■\fricii.  Imli.i  with  (  'hin;i,  and  ;\u'.I  i.ili.i. 
In  all  of  these  it  appears  that  the  female  is  larger  and  more  brilliantly 
coloured  than  the  makk  and  in  the  Australian  species  she  is  further 
distinguished  by  what  In  most  birds  is  emphatically  a  masculine 
property,  though  its  use  is  here  unknown— oamely,  a  complex 
trachea,  while  the  male  has  that  orgna  simplSk  He  b  also  btPwod 
to  undertake  the  duty  of  incubation. 
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Sonneter  in  1871  increased  his  reputation.  Then,  for  some  yean, 
Snoiisky  abandoned  jxxtry,  and  devoted  himself  to  the  work 
of  the  Foreign  Office  and  to  the  study  of  numismatics.  In  1876, 
however,  he  published  a  tianalation  of  the  ballads  of  Goethe. 
Snoiisky  had  in  1876  been  amxiinted  keeper  of  the  records,  and 
bad  succeeded  Bishc^  Genberg  as  one  of  the  eighteen  of  the 
Swedisb  Acadtmy.  BiU  in  1879  be  migned  all  his  paM,  and 
left  Sweden  abnpUy  for  Flonnce  wHh  tbe  Baiwwei  Rnuth- 
ttpit,  wboin  he  mairied  in  i88a  Count  Snoiisky  sent  borne  in 
1881  a  volume  of  Nya  DikUr  (New  Poems).  Two  other  volumes 
of  Diktfr  appeared  in  18X3  and  1S.S7.  and  iSg-;  Saxonarota,  a 
poem,  in  iKS<.  and  Hvitij  (run  {"  The  White  L,idy  in  1SS5.  In 
18S6  he  1  i)l!cctcii  his  p>oems  deah'ng  with  national  sulij(<  ih  ;ii 
Svenska  biider  (jnd  ed.,  1805),  which  nuiks  as  a  Swedi.sh  elassie. 
In  1891  he  returned  to  Stockholm,  and  was  appointed  prinrii>al 
librarian  of  the  Royal  Library.  He  died  at  Stockholm  on  the 
t9tb  ot  May  1903.  His  literary  influence  in  Sweden  was  very 
ycat;  be  almqra  ewg  «f  joy  and  litwrty  and  beauty,  and  inliis 
^rriea,  moie  than  in  noat  modem  vene,  the  ecataqr  of  youth 
finds  expression.  He  is  remaikaide,  also,  lor  the  ertitae 
delicacy  and  mdodtousacN  of  his  vene-fenns. 
His  jMedbdIilltr  veraoaOccted  (Stociiholm,  5  vols.)  in  1903-1904. 

'  SKORRI  STURLASON  (1179-1341),  the  cdebnted  Icdandic 

historian,  the  youngest  son  of  a  chief  in  the  Vestfirftir  (western 
fiords),  was  brought  up  by  a  powerful  ihief,  Joti  Loptsson,  in 
Odda,  who  set-ms  lirst  to  have  awakened  in  lun:  an  interest  for 
his)or>-  and  iKjeUy,  His  tareer  begins  with  his  marriage,  which 
made  him  a  we;Uihy  maa;  in  1206  he  settled  at  Rcykjaholt, 
where  be  constructed  magnificent  buildings  and  a  bath  of  hewn 
atenea,  pieaeprad  to  the  present  day,  to  which  water  was  con- 
doctsd  bOB  %  arighbouring  hot  spring.  He  early  made  himself 
bom  aa  a  poet,  wpfiriaHy  by  glodfyiiis  the  capioita  of  the 
coMenponay  Noiae  Unp  and  earii;  at  &  aame  tine  he  waa 
a  learned  lawyer,  and  from  1215  became  the  f^ffgwaoSr,  or 
president  of  the  Icgislat  ivc  assembly  and  supreme  court  of  Iceland. 
The  prominent  fe.Uures  of  his  rhararler  >:cem  to  liave  been 
cunning.  amLmion  ar.d  r;varire,  fDniinni-d  wiih  wai:l  of  eourage 
and  aversion  from  effort.  Hy  repyal  invitation  he  we:it  in  ui.S 
to  Norway,  where  he  remained  a  long  time  with  the  yuung  king 
Haakon  and  his  tutor  Earl  Skuli.  When,  owing  to  disputes 
between  Icelandic  and  Norwegian  merchants,  Skuli  thought  of 
a  military  expedition  to  Iceland,  Snorri  promised  to  make  the 
iahabUanta  aubmit  to  Haahnn  oi  their  own  bee  will.  Soooi 
Uuaif  beonae  the  kadhMtr,  maaal  or  hason,  of  the  kJif  of 
Norway,  and  held  his  bmda  aa  a  fief  under  him.  Onhiaietufii 
hone  Satoni  sent  his  son  to  the  king  as  a  hostage,  and  made  peace 
between  Norway  and  IicLand.  but  his  power  and  influence  were 
used  more  for  his  own  enrichment  and  aggrandizement — he 
was  Idgsdgumafir  again  from  112a  to  113J— than  for  the  advan- 
tage of  the  king.  Haakon,  therefore,  stirred  up  strife  between 
Soorri's  kinsman  Sturla  and  Snorri,  who  had  to  fly  from  Reykja- 
bolt  in  I7j6;  and  in  1237  he  left  the  country  and  went  back 
ta  Norway.  Here  he  joined  the  party  of  Skidi,  who  was  meditat- 
inc  a  vevoh.  i-t»™pg  that  hia  oouiin  Sluila  in  Iceland  had 
Ulan  in  battle  aiauut  Gianuv  SborI^  ioii>fai-bw,  Snoiri, 
although  expressly  forbidden  by  his  liege  laid,  returned  to 
Icdand  in  1239  and  once  more  took  posseasioa  of  his  property. 
Meanwhile  H.iakon,  who  had  vanrjuished  Skuli  in  1240,  sent 
orders  to  Gissur  to  punish  Snorri  :or  his  disobedience  either  by 
capturing  him  and  sending  him  hack  to  Norway  or  by  jiutting 
him  to  death.  Giasur  took  the  latter  course,  attacked  Snorri  at 
his  residence,  Kqphlahalt,  and  liew  him  oa  the  and  of  SeptoBbar 
1241. 

Snorri  is  the  author  of  the  great  pfwe  £^  (see  EnnA),  and  of  the 
Hnmskrtn^  or  Sapu  of  the  Norwtginn  Kin^s,  a  eunnix:te<l  si  ries  of 
fnographies  0/  the  kings  of  Norway  dnwn  tn  S\i  rri  in  1 17;.  l  i'.e 
later  work  opens  with  the  Yn^inga  Saga,  a  brief  histor>'  of  the  pry- 
tended  immigration  into  Sweden  of  the  Acsir,  of  their  successors  in 
that  country,  the  kinas  of  Upsala,  and  of  the  oldest  Norwegian  kinxs, 
their  de«cerHl.ints.  Next  come  the  biographies  «f  the  SHGCaeding 
Norwegian  kings,  the  most  detailed  being  those  of  the  tWO  aUMionary 
kirn  Olaf  Tryggvason  and  St  CNaf.  Snorri'a  sotueca  were  oartly 
eaiiaKt  hieteiias  of  ^  laaha.  aa  the  dnoMlatieal  shelch  01  Aif; 


partly  roo«e  voluminous  early  collections  of  tradit&nw,  as  the  NorefM 

KonungoUil  (Fagrskinna)  and  the  Jarlasaga;  partly  legendary 
biographies  of  the  two  t)lafs;  and,  in  addition  to  these,  studies  and 
collect  11  ins  which  he  hims<  lf  made  during  his  journey  s  in  Norway. 
His  critical  principles  are  explained  in  the  preface,  where  he  flwel'ls 
on  the  nexessily  of  starting  as  much  as  |>ossible  from  trustworthy 
COntcni[x<rary  sourccii,  or  at  le.tsi  frimi  i1rij<-  nearest  to  antiquity — 
the  touchstone  by  which  verbal  traditions  can  be  tested  being  con- 
tern  porar>'  poems.  He  inclines  to  ntionaliani,  tejectiiig  the  marvel- 
lous and  rtscasting  legends  containing  it  in  a  more  historical  spirit: 
but  he  makes  an  eweption  in  the  accounts  of  the  introduction  01 
Christianity  into  Norway  and  of  the  national  saint  St  Olaf.  Snorri 
strives  e\'cr>'where  to  impart  life  and  vigour  to  his  narrative,  at>d  he 
gives  the  diidii.;ij<  s  in  the  individual  char.irii  r  uf  each  person. 
Especially  in  this  la.st  he  slmws  a  tendency  to  epigram  and  often  uses 
humorous  and  pathetic  expieasions.  fieaides  his  principal  work, 
he  elaborated  in  a  .neparate  form  iu  better  and  larger  part,  the 
Uistory  of  St  Olaf  (the  crcat  Otafs  Saga).  In  the  preface  to  this  he 
gives  a  brief  extract  <.>■  the  earlier  history,  and,  as  an  appendix,  a 
short  account  of  St  Olaf's  mir.arles  after  his  <Ieath:  here,  too,  lie 
employs  critical  art,  as  apfiears  from  a  coraparisiin  with  his  source^ 
the  Latin  legend.   Sec  further  IcKLANO,  LiteralUTt,  and  EoDA. 

SNOW  (in  O.  Eng.  sniw;  a  common  Indo^EwNtpaan  word;  cf. 
in  Teutonic  languages,  Ger.  Schnee,  Du.  st$ttma;  in  Slavcmic 
snieg',  Lith.  sniios;  Gr.  Lat.  nix,  nivis,  whence  the  Romanic 
forma,  ItaL  MSf,  Fr.  &c.;  It.  and  GaeL  mtaehi;  the 
original  ttoae  of  the  nwt  be  to  maiaten,  cf.  Skt.  smkt, 
moisture),  that  form  of  precipitation  of  water-vapour  con- 
densed from  the  atmosphere  which  reaches  the  ground  in  a 
fru/eii  and  crystalline  condition.  Snow  thus  occurs  when  the 
processes  of  condensation  and  fall  take  place  at  a  temix-rature 
below  32°  F.  The  crysi.ils,  whu  h  vary  greatly  in  form,  belong 
to  the  hexagonal  system.  They  arc  formed  upon  a  ouckua, 
in  the  aame  way  aa  a  nindrop,  and  sometimes  mdi  thegBOund 
singly,  but  more  oaamonly  in  small  coherent  maaaaa  or  flahea. 
If  in  to  paaeaga  turn  the  tipper  atmoapheie  aaoiw  paime  through 
n  teaepacataro  above  3a*  F.  it  nachea  the  graund  aa  aleat  or  tab 
(according  to  the  degree  of  heat  encounteted),  and  thua  after  a 

fall  of  rain  over  lowlands,  the  higher  parts  of  mountains  in  the 
vicinity  may  be  seen  to  have  received  the  fall  as  snow.        -  ■ 
Sec  further  CtlMATE  and  Meiborologv  ;  and  for  lli(  liaarfoiBia* 

tion  of  snow  into  iee  under  prcMure,  we  Glacier. 

SNOWDON  (ll\W<i,'",;,  view-place,  £ryri,  eaglc-plarc),  the 
highest  elevation  in  N.  Wales.  It  is  formed  chiefly  of  slates, 
grits  and  porphyries  of  the  Gmibiian  and  Silurian  systems. 
It  oonsista  of  five  "  ribs  "  oonveiging  at  the  auaoiit,  3560  ft. 
above  ma  hwL  Between  these  lie  such  depreeahmaaaCwinGlaa 
(Uoeorgieeftvale)  to  the  N.,  and  Cwm  y  Uaa  (deaiuig^  town 
or  chuKh  vale)  to  the  S.  Snoivdoa  is  demaicated  from  the 

surrounding  hilla  fay  passes  famous  for  their  scenery,  such  as  that 
of  Llanberis  (q.v.)  to  the  N.E.  and  Aberglaslyn  to  the  S.  These 
two  passes  are  joined  by  Nant  Gwynnant  (stream,  or  valley, 
of  the  white  or  happy  valley,  or  stream),  skirting  the  S.K.  Hanks 
of  the  Snowdon  massif.  Nant  Colwyn  runs  N.W.  to  Carnarvon. 
.\  nick-aud-piuion  railway  (opened  in  iSq;)  luscends  from  I.lan- 
beris  to  the  siuimlt  of  the  mountain  (4}  m.).  Snowdonia,  as  the 
locality  ia  aoatetimea  called,  rrwitaiwB  aevecal  lakca,  c^.  Peda 
and  Padam  at  LfaubcilB;  GhuilyB  and  Uydaw  between  Odfagad 
(red  crest)  and  LUwedd;  Cwellyn  and  others  W.  of  the  hOU  Itadf ; 
and  Gwynnant  and  Dinxu  (Y  Ddinas)  in  Nantgwynnant. 

SNOWDROP,  Galanthus  niuilis,  the  best  known  reprewntatiwe 
of  a  small  genus  of  the  onler  Amaryllidaceae,  all  the  spceiesof 
w  hich  have  liullis.  linear  leaves  and  eree  t  flower-stalks,  destitute 
of  leaves  but  l>earing  at  the  top  a  solitary  pendulous  bell-shaped 
tlower.  The  white  perianth  is  six-parted,  the  outer  three 
segments  being  larger  and  more  convex  than  the  inner  scries. 
The  six  anthers  open  by  pores  or  short  slits.  The  ovary  is  three- 
celled,  ripening  into  a  thiae  celled  capeule.  The  anowdiop  ia  a 
doubtftd  nathtt  of  Gtant  Britain,  but  ia  laqpiy  eoithntad  fat 
market  in  LhwolnAim.  Hien  are  nnmenua  varietiea,  dUfcriaig 
in  the  sise  of  the  flower  and  the  period  of  flowering.  Other 
disiirut  siHiies  of  snowdrop  are  the  Crimean  snowdrop.  C. 
pUidtus,  with  broad  leaves  foldi'd  like  a  fan,  and  (/.  Elvesii,  a 
native  of  the  Levant,  with  large  flowers,  the  three  inner  segments 
of  which  have  a  much  larger  and  more  conspicuous  green  blotch 
than  the  Uada.  AH  the  ipeciea  thrive  in  afanoot 
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W^Mg^w  poriiiaa,  and  wkm  4Nm  pbslad  Awdd  b«  left  to 

mmMMPAUl,  or  OunKX  (M»  widlii,)  k  luge  monber 

of  the  cat  family,  from  the  high  mountain  regions  of  Central  Asia. 
It  resembles  the  leopard  in  general  conformation,  but  has  longer 
fur,  grey  in  colour,  marke<l  with  l.ir>;c  dark  rosctlcs.  The 
dimensions  of  the  licail  and  IhhIv  arc  aliout  4  ft.  4  in.,  tail  j  ft., 
and  ihi-  1hi^;!u  2  it.  This  animal  lives  among  rocks,  and  preys 
upon  wild  sheep  and  K<iats,  .xnd  probably  large  rodents  or  bird.s. 
It  carries  off  sheep,  goats  and  dogs  from  villages,  and  even  kills 
ponies,  but,  it  is  »aid,  has  never  been  known  to  attack  man 
(Blanford).  Examples  &hown  in  the  Zookigtca]  fiainteni  of 
London  have  been  fairly  tame  and  playful. 

nOW-UME.  In  the  higher  latitudes,  and  in  the  most 
•ImttM  i«ru  <>f  tbe  »udm  o{  Ui«  «utl^  tlie  iiUiMin^^ 
■BTiMlyaDciildti«tjwdjpitilioBiidiMyi»*l»fa™<<*M'w, 
whkklletiBiiwtpartanmeltcd.  The  wowr-Bnoto  the  hnnfraiTy 
Bne,  whether  hi  iMttud*  or  tltittidek  idrnw  whtcfa  then 
conditions  exist.  In  the  exticme  polar  regions  they  exist  at  sea- 
level,  but  below  lat.  78*  the  snow-line  begins  to  rise,  junce  at  the 
lower  elevations  the  snow  melts  in  summer.  In  \.  Si  :indinavia 
the  line  is  fonncl  ,it  .itKiul  v300  ft.  above  the  se:!,  in  the  .'\lps 
at  alxiui  S;oo  11.,  and  on  hij;h  tnoutitaiiiS  in  the  tropi«  at  about 
18,000  to  I!), 000  ft.  l  lifse  ngures.  hov.i'Vrr,  am  only  be  approxi- 
mate, as  many  considerations  render  i;  inuHissible  to  employ  the 
term  "  snow-line  "  as  more  than  a  convenient  generalization. 

SNOW-SHOES,  a  form  of  footgear  devised  for  travelling  over 
•now.  Nearly  every  American  Indian  tribe  has  iu  own  particular 
■hapeof  shoe,  the  sinq)laft  aad  inost  primitive  bcteg  those  of  the 
&r  north.  The  Eskimo  powew  two  styles,  one  being  triangular 
in  shape  and  about  18  fat.  In  length,  and  the  other  almost  circular. 
Southward  tlieshoebeoomcBvndiialljr  aanmwcraiid  longsr,  tlic 
higcst  being  the  fcmtinf  HOiMhoe  of  the  CtaM)  wUch  It  flOBiIy 
6  ft.  hntg  and  tuned  19  «t  tlw  toe.  Of  mm^tum  worn  by 
people  of  European  race  that  naed  by  Imnbennen  ia  about  si  h. 
loHR  and  broad  in  proportion,  while  the  tracker's  shoe  is  over 
5  ft.  long  and  verj'  narrow.  Thi.s  form  h.is  been  copied  by  the 
Canadian  snow-shoe  rlubs,  who  we.ir  a  shoe  about  3^  ft.  long 
and  I  5  to  18  in.  broad,  slightly  turned  u[)  at  the  toe  and  terminat- 
ing i:i  a  kind  of  tail  Ix-hind.  Tliis  :s  mi;de  Very  light  fiBr  ncing 
purjxjses,  but  much  stouter  for  touring  or  hunting. 

Snow-shoes  arc  made  of  a  .single  strip  of  some  tough  wood, 
usually  hickory,  curved  round  and  fastened  together  at  the  ends 
and  supported  in  the  middle  by  a  light  cross-bar,  the  space 
within  the  frame  thus  made  being  filled  with  a  close  webbing  of 
dressed  caribou  or  neat's-hide  strips,  leaving  a  small  opening 
jiutbehndtheaMt  bar  ior  the  toe  of  the  wocCTSIDed  foot.  Tbsjf 
filttBtd  to  tho  mftTfaafa  bjr  Itother  'gp,  MBMt&ita  tgr 
bndtlfli.  The  method  of  wallungia  to  lift  the  riNCsdi^tlyiiid 
iBde  the  overlapping  inner  edge*  over  eadi  other,  tho*  avoiding 
the  unnatural  and  fatiguing  "  itiaddfe-gait  "  that  would  other- 
wise  be  necessary.  Immoderate  snow^hoeing  leads  to  serious 
iamciicss  of  the  feet  and  ankles  '.vhirh  rhr  Cana.iian  ivvafjurs 
call  mal  Je  raqutUe.  Snow-shoe  r.n  ir.g  is  very  common  in  the 
Canadian  snow-shoe  clubs,  and  one  of  '.he  events  is  a  hurdle-race 
over  hurdles  ft.  6  in.  high.  Owing  to  the  thick  forests  of 
America  ihe  snow-shoe  li;is  Ixin  found  to  lie  more  suitable  for 
use  than  the  Norwegian  ski,  which  is,  bowe%'er,  much  used  in 
the  less-wooded  districts. 

UlUFP  (from  "  to  snuff,  "  i.t.  to  inhale,  to  draw  in  through  the 
note;  cf.  Dutch  snuf,  scent,  Gcr.  Scknupfen,  a  cold,  catarrh,  and 
&tg. "  auifflc^  anifi, "  Ik.},  the  nanw  of  a  powdered  pccpara- 
tioD  of  tobacco  used  kx  Miihitiiiin  (for  the  nuunifsctnre  see 
ToucGO).  Tlw  pnctke  of  faduBiw  aniff  becant  oonnMo  in 
'Eot^mA  b  the  17th  ccntwjr,  and  tluw^mut  the  iMi  century 
it  was  universal.  At  first  each  <|uanthy  inhaled  was  fresh  grated 
(Fr.  riptr),  whence  the  coarser  kinds  were  later  known  as 
"  rappee.  "  This  entailed  the  snufl-Uoker  carrying  with  him 
a  grater  with  a  small  sjKMin  at  one  end  and  a  box  to  hold  the 
grated  snuff  at  the  other.  Early  i8th-ccnlury  graters  iiiaiie 
of  ivory  and  other  material  arc  in  existence.  Later  the  box  and 
tha  fialtf  «wo  atpaalod.  Tfas  an  and  ciaft  of  the  ninktim 


painter,  tka  enainMlhr,  Jawdlar  aad  soU-  aad  dnrenrilh  waa 
btotomdvpontliaboc.  Tho  hmdUeranuff-ukers  were  content 
with  boKS  of  lOver,  bnaa  or  other  metal,  horn,  tortoise-shell  or 

wood.  The  mull  (j.r.),  a  silver-mounted  ram's  head,  is  a  large 
tabic  snuff-box.  Though  "  snufT-liiking  "  ceased  to  be  fashion- 
able  at  the  bcginninR  of  the  njlh  (cr.lury,  the  gold  and  jewelled 
siiull  l*ox  has  continued  to  be  a  tyi)n  ai  K'fl  of  sovereigns  to  those 
whom  they  delight  to  honour. 

This  word  "  .snuff  "  mvist  Ik^  distinjtnishtil  from  that  meaning 
the  charred  inch  of  a  carulle  or  kimp.  whii  h  i-.  a  v.xriant  of  "  sr.ip  '* 
or  "  snop,  "  to  cut  of!,  trim,  cf.  Dan.  snubbc.  Constant  trimming 
or  snuffing  of  candles  was  a  necessity  tmtil  obviated  by  the 
modem  methods  of  candle  manufacture,  and  the  snuffers  con- 
sisted of  a  pair  of  scissors  with  a  dosed  box  forming  a  receptacle 
for  the  chaned  widt  cut  ofii  the  amiilta  OMMlly  had  three  imall 
feet  which  aflowed  tlnoi  to  itand  oa  a  tny;  Modaof  alvar, 
rihwr-gflt  or  other  Metal,  "aairihBi"  wewlonBoihradecqiaHwa 
artide  of  plate  tn  the  equ^Hnoit  of  a  houoebold  There  is  a 
beautiful  example  of  sOver  snuffers  with  enamel  decorations  in 
the  British  Museum.  These  belonged  to  Cardinal  Bainbridge 
and  date  from  the  reign  of  Henry  V'lII. 

SNYDERS,  FRANZ  (1570-1657),  Flemish  p.iinter  of  animals 
and  still  life,  was  born  arid  liiei;  at  .\n'.-.M:rp.  In  150.5  he  was 
studyinR  under  Pieter  Hrrii^;ln.l  t  lie  younger,  and  afterwards 
rcceive<l  inslruri inr:  from  Hi-ndru  k  v.in  Balen,  the  first  maitcr 
of  Van  Dyck.  He  devotc-d  himself  to  painting  flowers,  fruit  and 
subjects  of  still  life,  but  afterwards  turned  to  animal-painting, 
and  executed  with  the  greatest  skill  and  spirit  hunting  pieces 
and  combats  of  wild  animals,  His  composition  is  rich  and  varied, 
his  drawing  correct  and  vigorous,  his  touch  bold  and  thorougidy 
expressive  of  the  difhfcat  textures  of  furs  aad  aldns.  Hit 
escellenoe  in  tliia  department  eicitcd  the  adarimliOo  of  RidMM, 
who  freqnently  employed  him  to  paint  animals,  frnit  and  stffl  tits 
in  Ui  own  pktan%  and  he  aMiitod  JwdaoM  fa  n  rimiUu' manner. 
In  the  lion  and  boar  hmti  wiiich  liear  the  name  of  Snydcrs  the 
hand  of  Rubens  sometimes  appears.  He  wasappointed  principal 
painter  to  the  archduke  .\ll>crt,  governor  of  the  Low  Countries, 
for  whom  he  executed  scjnic  of  his  luicst  works.  One  of  these,  a 
"  Stag-Munt,  "  was  presented  to  rhiilp  III.,  who  commis&ioncd 
the  artist  to  p.iint  sevEial  aiibjecta  of  the  daae,  wUdi  are  atill 

pr»-s<;rveil  in  .Sfwiin. 

SOANE,  SIR  JOHN  (i 7S.?-i8.n).  English  arrhilert  and  art 
collector,  was  born  near  Reading  of  a  humble  family  whose  name 
of  Swan  he  afterwards  altered  to  Soan  or  Soane.  Hia  talent  as 
a  Ixjy  attrarted  the  attention  of  George  Dance,  junior,  the archi- 
lett,  who  with  other  fricneki  hellK-d  him  on.    He  won  the  Royal 

Acaden^'a  silver  (177a)  and  gold  Ct776)  mcdail»  aadatmvolbig 
itndentdri|p»aBdiRnt1»fia^to8tBd]s(i77f^7ia}.  Batamhig 
to  Eagjand  he  got  into  pmetioe  aa  an  arditect,  and  hi  1784 
married  aridiwife^  HebecaraearddtccttotbeBankof  En^and, 

which  he  practically  rebuilt  in  its  present  form,  and  did  other 

important  public  work.  He  became  an  A.R.A  in  J 795,  and  R..\. 
in  180;!,  and  professor  of  architecture  to  the  Koy.'d  .\i  aderiiy  in 
1S06.  In  1S51  he  was  knighted.  In  his  hoiis<-  in  Lincoln's  Inn 
Fields  he  brought  together  a  valuable  antirjuiirian  museum  (now 
the.So.\ne  Museum),  which  in  18  4  ;  he  jire^^jnted  to  the  nation  with 
an  endowment;  and  there  he  dicr;  in  1S57     (See  .Museums.) 

SOAP,  a  chemical  compound  or  mixture  of  chemical  compounds 
resulting  from  the  intcniction  of  fatty  oils  and  fats  with  alkalis. 
In  a  scientific  definition  the  compounds  of  fatty  acids  with  basic 
metallic  oxides,  lime,  magnesia,  lead  ostde,  &c.,  should  also  be 
induded  under  loap;  but,  aa  thoae  OBni|iiiimda  are  insoiublefa 
water,  while  the  very  eMcnoeefa  loan  hi  italndntrialsBlatioiia 
is  solubility,  it  is  better  to  «eak  of  the  huoiuble  oompoundi 
as  "  plasters,  "  limiting  the  name  "  ooap  "  08  the  oonponndi  of 
fatty  adds  with  soda  and  potash.  Soap  both  as  a  medicinal  and 
as  a  cleansing  agent  was  known  to  Pliny  {H.N.  xrviii.  s'). 
who  s|K-.iks  of  two  kiiid:^  hard  atv!  »ft — as  used  by  the  Germans. 
He  mentions  it  as  ongmaliy  a  duliic  invention  forgivinga  bright 
hue  to  the  hair  ("  rutilan<lis  capillis  ").  There  is  reason  to 
believe  that  soap  came  to  the  Romans  from  Germany,  and 
that  the  detergenta  in  oie  in  earlier  tinwi  and  mentioned  aa  aoip 
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in  tiie  Old  Tertunoit  (Jer.  iL  aa;  lUL  m.  a,  tec.)  fcfer  t«  dw 
ashes  of  plants  and  otbcr  todi  pundrlnK  agents  (convh  voL  1. 

p.  697). 

Soap  appeui  to  ham  been  fint  nuwfe  bom  giMt%  tsUow  and 

beech  ash;  in  the  13th  century  the  manufacture  was  established 
at  Marseilles  from  olive  oil,  and  in  England  during  the  next 
century.  Tlic  processes  and  extent  of  the  manufacture  were 
revolutionized  at  about  the  beginning  of  the  ipth  century  by 
Chcvrcul's  classical  investigations  on  the  fats  and  oils,  and  by 
Leblanc's^groccM  for  the  manufacture  of  caustic  soda  from 

'  FMvioDB  to  Chevreul's  researches  on  the  fats  (1811-1823)  it  was 
beBeyied  that  «oap  consisted  simply  of  a  binary  compound  m  fat  and 
alkali.  Claiidr  J.  C.coffroy  in  1741  pointed  out  that  the  fat  or  oH 
ffioven-'i  fro"'i  ;i  MKip  ^ujlution  by  neutralization  witli  ;<  iniiu  ai  i<l 
differs  irtini  [he  oriRinal  fatty  substance  by  dissolvinR  readily  in 
alcohol,  which  is  nut  the  case  with  ordinary  fats  and  nils.  The 
Bgni6cance  of  thin  observation  was  overlooked;  and  equally  un- 
bMded  was  a  not  leas  important  diaoomy  by  Scheele  in  1783.  In 
preparing  lead  plaster  by  boiling  oUve  oil  with  onde  of  lead  and  a 
little  water — a  process  palpably  analogous  to  that  of  the  soap-boiler — 
he  obtained  a  sweet  substance  which,  called  by  him«elf  "  Olsiiiw  " 
("  principium  dulce  olcorum  "),  is  now  known  as  "  glyrcrir.." 
These  discoveries  of  Gcoffroy  and  Scheele  formed  the  basis  i>f 
Chcvreul's  rescarrhcs  hy  which  ho  i-slaWishcd  the  cnnstltutinn  of  oik 
and  the  true  naturr  of  soap.  In  the  artii  Ic  Oils  it  is  pointed  out 
that  all  fatty  oils  and  fats  are  mixtures  of  glycerides,  that  is,  of 
MktRlaMd  to  the  alcohol  KhcctiitCilMOilJt,  and  mte  fatty  add 
aachaannlxniticadd  (C,.H„o,}H.  tHidar  h^Ib  eonditiom 

The  oorretponduig  decowpoiftion  of  a  glyceridc  into  an  add  and 
glycerin  talcea  place  when  tfce  glyceride  ia  distilled  in  ■uperheatcd 
steam,  or  by  boiling  in  water  mixed  with  a  suitable  proportion  tt 
caustic  potash  or  soda.  But  in  this  ca«e  the  fatty  acid  unitw  with 
tltt  Alkau  into  its  potash  or  soda  salt,  forming  a  soap — 

C,H,(C»HnO,),+3Na<)H=3NaC»H„0,+C,H,(OH)i 
Palmitin.         Caustic  Soda.         Soap.  Glycerin. 
Of  the  natural  f.its  or  plyccridcs  contained  in  oils  the  most  important 
in  addition  to  palmitin  are  stearin  and  olein,  and  these  it  may  be 
sutfi>  ient  to  R^id  01  the  pfiac^  fatty  bodies  ooooened  in  sonp- 
Diaking. 

Tbe  nenenl  dwncters  of  a  soap  arc  a  certain  greasiness  to  the 
tOWhi  ftady  loblbffity  in  water,  with  formation  of  viscid  solutions 
which  on  agitation  yield  a  tenacious  froth  or  "  lathrr,"  an  indisposi-. 
tion  to  crystallire.  reaitinoss  tn  am.iluanaati'  with  small  propartions 
of  hot  water  into  homogeneous  slimes  whic  h  on  cofjling  set  into 
jellies  or  more  or  less  ronsistent  pastes.  Soaps  Rive  an  alkaline 
reaction  and  have  a  decided  acrid  ta»te;  in  a  pure  condition — a 
state  never  reached  in  practice — they  have  ncHlicr  aincll  nor  nlnnr. 
Almost  withont  exception  poush  soaps,  even  If  made  fitrni  the  soKd 
fatty  acids,  are  "  soft,"  and  soda  aoank  although  made  with  fluid 
olein,  are  "  hard  ";  but  there  areoooilderablc  variations  according 
to  the  pre\'ailing  fatty  n<iA  in  the  compound.  .Mmost  all  soda  soaps 
are  precipitated  from  their  watery  solutions  by  the  addition  of  a 
sufficiency  of  common  salt.  Potash  soap  with  the  same  reagent 
undergoes  double  decomposition — a  proportion  being  changed  into  a 
soda  bcjap  with  the  formation  of  potas-sium  chloride.  .Ammonia  soaps 
have  also  been  made,  but  with  little  commercial  success;  in  1906 
H.  Jackson  patented  the  preparation  of  ammonium  oieate  directly 
in  the  washing  water,  and  it  ia  daimed  that  for  dcansinc  articles  it  is 
only  necessary  to  immerse  them  hi  the  water  contnnmv  the  pee* 
paratlon  and  then  rinse. 

Srxip  when  di'-»olvi-d  in  a  large  amount  of  water  suffers  hydrolysis, 
with  lormation  of  a  prccipttate  of  acid  salt  and  a  solution  con- 
uining  free  allcalL  The  reactiMi  however.  U  very  oonqilicnted. 
Chevreul  found  that  a  neutral  ink  soap  hydrolyaed  to  an  add  mlt, 
free  allcali,  and  a  small  amount  of  fatty  acid.  Rotondi  in  1885, 
however,  regarded  a  neutral  soap  as  hydrolviing  to  a  basic  salt. 
siAuble  in  both  hot  and  rolrl  water,  and  an  acid  salt,  insoluble  in  cojd 
and  sparingly  soluiilc  in  hot  Ch<  vrcul's  views  were  confirmed  in 
l8«)4  by  Kra/It  an<t  Stem.  I  hr  extent  to  which  a  soap  is  hydrolysed 
depends  upon  the  arid  and  on  the  concentration  of  the  solution ;  it  is 
also  affected  by  the  presence  of  metallic  siilts,  e.j.  of  calcium  and 
nagncaivnk  As  to  the  determent  action  of  a  soap,  Berzelius  held  that 
it  was  doe  to  the  fne  alkali  Hberated  with  water :  but  it  is  diflicult  to 
see  why  a  solution  which  has  just  thrown  off  most  of  it*  fatty  acids 
should  be  disposed  to  take  up  even  a  glyceridc,  and.  moreover,  on 
this  theory,  weak  cold  solutions,  in  which  the  hydrolysis  is  <  iinsi<lrr- 
able.  should  be  the  best  clearisi  rs.  whilst  e\f><>rt(  n<  c  points  to  the 
use  of  hot  concentrated  solutions.  It  is  more  likely  that  the  cleansing 
power  of  soap  is  due  to  the  inherent  property  of  its  solatian  to 
cmulsioniae  fats.  This  view  is  supported  by  fiillyer  (/snr.  Amtr, 
Oum.  Sac,  1909.  p.  m).  iriw  omdnded  that  the  deamfaic  power 
depended  npon  amnrfnctan.  vb.  tbe  enrohioBiting  power,  the 


property  of  penetrating  oily  fabrics,  and  lubricating  impurities  so 
that  they  can  be  readily  washed  away. 

Resin  soaps  are  compounds  of  soda  ur  poiabh  with  the  complex 
adds  ^chie^  abietic)  of  which  coniferous  resins  consist.  Tneir 
formation  is  not  due  to  a  true  process  of  saponification;  but  they 
occupy  an  imponant  place  in  compound  soapa. 

Manufacture.— Hviaemm  vwieties  9t  MMps  an  nnde;  the 
purposes  to  which  tbty  an  applied  ut  wriad;  the  nsterfab 
employed  embiace  •  oootfalttable  nme  of  oOa,  fats  and  other 
bodies;  and  tbe  praceaacs  adopted  undcfgo  many  modifications. 
As  regards  processes  of  manufamirc  soaps  may  be  made  by  the 
direct  combination  of  fatty  .v  ids.  separated  from  oils,  with 
alkaline  solution.s.  In  thi  m,-\riiiacture  of  stearin  for  candles,  S;c., 
the  fatly  matter  is  dcconiposid,  and  the  liquid  olein,  !>c})arated 
from  the  solid  fatty  .Tcids  is  employed  as  an  ingredient  in  soap- 
making.  A  soap  so  made  is  not  the  result  of  saponification  but 
of  a  simple  fwm  bins  Hon,  as  is  the  case  also  with  resin  soaps. 
AU  other  toaps  result  from  the  combination  of  fatty  oito  and  fat 
with  potash  or  soda  solutions  imdcr  cmditioDS  wUA  iVMHir 
s^Mxiification.  The  soap  sohltkw  wUdl  IMlillS  fiMn  tbe 
comlriBsth»  famiB  soap-size  and  b  a  nditaie  of  Map  with  water, 
the  exccaa  alkali,  and  the  glycerin  liberated  from  the  oil.  In 
such  condition  ordinary  soft  soaps  and  certain  liinds  of  hard  soap 
are  brought  to  the  m.arket.  In  curd  soaps,  however,  which 
form  the  basis  of  most  household  soap,  the  uncombined  alkali 
and  tbe  glycerin  arc  separated  by  "  salting  out,  "  and  the  soap 
in  tliis  condition  contains  about  30%  of  water.  Soap  may  be 
framed  and  finished  in  this  state,  but  almost  invariably  it  receives 
a  further  treatment  called  "  refining  "  or  "  fittiagi"  in  which 
by  renwltint  with  water,  with  or  without  the  Mibseqocot  additioo 
of  othn  Bjfttt  to  hatden  tbe  fiwiihtd  proituftj  thesoip  BH^f  be 
made  to  coiitidn  from  60  to  70%  of  wateraad kept  pTMcnt  nlbn 
hard  texture. 

.•Mmost  any  fatty  substance  can  be  employed  in  soap-making;  but 
the  choice  is  naturally  restricted  by  the  price  of  the  fat  and  also  the 
qu4ality  of  the  soap  desired.  The  most  important  of  the  animal  fats 
are  those  of  the  ox  and  hog,  and  of  the  vegetable  oils  cotton-seed  and 
coco- nut:  it  is  also  to  be  remembered  that  resin,  although  not  a 
fat,  is  also  impattjutt  in  aonp-making.  Ox  and  sheep  tallow,  with 
the  addition  01  leaiB,  aiv  the  primary  materials  for  making  the  hard 
yellow  or  primrose  soaps ;  these  tallows  are  often  adulterated.  The 
cheaper  mottled  and  hrowti  soaps  have  for  their  basis  bone  fat,  ob- 
tainc<l  by  treating  bones  with  superheated  steam  or  other  mrtho<ls. 
l..:\rii  yields  lard  oil,  which  i»  mainly  applied  in  making;  h.-^r:]  rciilet 
soaps.  Curd  soap  and  London  grey  mottled  are  prepared  from 
khchco  or  ship  faitt  whilst  fuHei'afat  is  employed  in  tnt  aannfactnn 
of  soft  soaps.  Of  the  vegetable  oils,  in  addition  to  cotton-seed  and 
coco-nut,  olive  oil  is  the  basis  of  soaps  fur  im!-!  o  printers  and  silk 
dyers;  castor  oil  yields  transpanmt  soaps  ;  iimicr -uitable  treatment), 
whilst  crude  palm  oil.  with  bone  fat,  is  e[nploy<<l  lor  making  brown 
soap,  and  after  bleaching  it  yields  ordinar>'  mIc  or  mottled.  The 
alkalis  arc  use<l  almost  excluMvely  in  the  condition  of  cau.stic  lyes — 
solutions  of  their  respective  hydrates  in  water.  Caustic  soda  is  now 
obtained  direct  from  the  soda  manufacturer,  and  one  operation, 
causticizing  the  soda,  is  thus  spared  the  soap-boiler.  Potash  lyes 
also  may  he  bought  direct,  but  in  some  cases  they  are  sharpened  Or 
causticized  by  the  soap-boiler  himself  from  the  carbonate. 

The  proce».-«-s  of  snap  manufacture  may  be  clawified  (a)  according 
to  the  temperatures  em()loyrd  into  (l)  cold  processes  and  (2)  Ixjiling 
priM.esvK,  or  (&)  according  to  the  nature  of  the  st.^rlinp  material- 
acid  or  oil  and  fat — and  the  rclativx  amount  of  alkali,  into  ( i }  direct 
satutation  oi  the  iatty  nod  irith  alhali,  (e)  tieoting  the  fat  with  a 
definite  amount  of  alnli  with  no  removal  of  unotedlye,  (3)  treating 
the  fat  with  an  indefinite  amount  of  alkali,  alwi  with  no  separation  of 
unused  lye.  (4)  treating  the  tat  with  an  indefinite  anunint  of  alkali 
with  separation  of  waste  lye.  In  the  second  classification  (a)  is 
typical  of  the  "  coM  "  proossB,  whilst  (i),  (3),  <4)  are  effected  Iqr  the 
"  boiling  "  process. 

The  cold  process,  which  is  inly  applicable  to  the  manufacture  of 
soaps  from  readily  saponiftable  oils,  such  as  those  of  the  coco-nut 
oil  gnep  and  also  from  caator  oil,  is  but  little  used.  In  it  the  oils  at 
35*  C.  are  stirred  with  eoneentnted  alk.ili  in  an  iron  or  wooden  tub, 
whereupon  saponification  ensues  with  a  development  of  some  heat; 
the  mixture  tieing  well  agitate<l.  .Vfter  a  few  hours  the  mixture 
becomes  solid,  .ino  finally  transp.arcnt :  at  this  point  the  perfume  is 
added,  and  the  product  framed  and  tTutelie<!  (s<-e  under  Marint 
Soap).  By  blending  the  cocf>-nut  oil  with  other  less  saponifiable 
substances' such  as  tallow,  lard,  cotton-seed  oil,  &c.,  and  effecting  the 
mixing  and  saponification  at  a  slightly  higher  temperature,  soaps  an 
obtained  which  reasnd>le,millad  tnOet  snaps.  Soaps  made  by  Uds 
piowia  ccwtiin  the  glycoiin  ciii^nally  pnsentintfweOibut|invlcw 
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ot  tbeir  liability  to  contain  free  alkali  and  unsaponificd  oil,  the 
liroccM  hM  been  largely  given  up. 

The  prooeN  of  aoapHxiSling  is  carried  out  in  large  iron  boilers 
odfcd  *  WMp  fUM  "  or  "  coppers,"  some  of  which  have  c«padty  for  a 
tkuge  of  JO  too*  or  more.  The  pan  proper  is  surmounted  by  a 
grrat  cone  or  hopfxr  ca!li-ii  ,x  curb,  to  provide  (or  the  foaming  up  of 
the  ti"ihn:.{  .'-.'..i.i:-  .ir.d  t  j  ]ir'-vrnr  loss  (mm  om  r(ii;» FciriMi'rIy 
the  )>au.i  were  heated  by  open  firing  from  below;  but  now  the 
almost  univenal  practice  is  to  boil  by  (team  injected  from  per- 
forated pipes  coiled  within  the  pan,  »uch  injection  favouring  the 
uniform  neatini;  of  the  mass  and  causing  an  agitation  favourable  to 
the  ultimate  mixture  and  saponification  of  the  materials.  Direct 
firing  is  used  for  the  sm'ond  boilinR  of  the  soap  mixture;  but  for 
this  superheated  steam  niuy  wilti  ;iiiv;uu.i^i-  1m-  Mjlistituicd,  fillicr 
a^plieo  by  a  steam-jacket  round  the  pan  or  b^'  a  closed  coil  of  pipe 
Within  it.  In  larige  pans  a  mechanical  stimng  apftamtus  is  pro- 
^Med,  which  ia  tome  cases,  as  in  Morfit's  steam  "  twirl,"  is  formed 
of  tko  otMUtt-haating  tubes  aeand  to  rotate. 
baOed 
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The  process  of  manufacturing  soaps  by  boiling  fatty  m  uU  with 
caustic  alkalis  or  sodium  carbonate  came  into  practice  with  the  de- 
vdoDnent  Ol  the  manufacture  of  candlea  by  saponifying  fats,  for  it 
pnmded  a  means  whereby  the  oleic  acid,  which  ia  valuelos  for  candle 
making,  could  be  worked  up.  The  combination  is  effected  in  open 
vats  heated  by  a  steam  cauatld  provided  with  a  stirring  appliance; 
if  !«H).-i  .isti  be  used  it  is  necessary  to  puard  apiinst  boiUng  over, 
^ei-  iiriiirr  Curd  Soap.) 

Curd  Soap. — This  variety  is  manufactured  by  boiling  the  fat  with 
alkali  and  removing  the  unused  lye,  which  is  aftcrwaras  worked  up 
for  glycerin.  The  oil  mixture  used  differs  in  the  several  manu- 
facturing countries,  and  the  commercial  name  of  the  product  is 
correspondingly  varied.  ^  In  Gennany  tallow  is  the  nittcipal  fat ; 
in  France  olive  oil  occupies  the  chief  place  and  the  proauci  i-s  known 
as  Mar!<illoa  or  Castile  soap;  and  in  Kn^laml  (allow  am]  ivilin  nil 
are  largely  used.  But  in  all  countries  a  mixture  of  Kvcral  oils 
esten  mo  tku  eenpoMim  of  curd  soaps  and  the  proportions  used 
httMUOftdty.  Foreadi  tonafsoap  to  be  made  from  13  to  t6cwt. 
of  oil  is  rrquirrd.  The  soap  pan  is  rh.arged  with  the  tallow  or  other 
fat,  and  n-^u  ■.:  ..l  am  is  turned  on.  S<^  »uon  a»  the  tallow  is  melted  a 
quantity  ol  weak  lye  is  added,  and  the  apitation  of  the  injected 
steam  causes  the  fat  and  lyc  to  become  intmiatily  mixed  and  pro- 
duces a  milky  emulsion.  As  the  lye  becomes  absorbed,  a  condition 


by  the  tuto  of  tlw  goods,  additiaaal  quantities  of  lye  of 
mmmmim  strength  are  added.  After  some  time  the  contents  of 
the  inn  Kgin  to  clear  and  become  in  the  end  ver>-  transparent. 
Lyv  a^  continues  to  be  poured  in  till  a  sample  tastes  distinctly 
MKa&ie — a  test  which  indicates  that  the  whole  of  the  fatty  acids 
have  been  taken  up  by  and  combimt!  with  the  .likali.  Tluu  v^iihout 
fultlier  addition  of  alkali  the  boiUng  is  continued  for  a  few  minutes, 
winathe  Map  i.i ready fornkkcoutor"  graining."  Eitbcrcommon 
salt  or  strong  brine  In  ncttumfquaiitity  is  added  to  the  charge,  and, 
t)w  aoap  being  insoluble  in  such  salt  solution,  a  separation  of  con- 
■tituents  takes  place:  the  soap  collects  on  the  suclace  in  an  open 
Branubr  condition,  and  the  spent  lye  sinks  to  the  bottom  after  it 
hft.-i  hwn  left  for  a  short  time  to  settle.  Suppose  that  a  pure  soap 
without  rcsin^is  to  be  made — a  product  little  seen  in  llxf  market — 
tlw  spent  lyv  ia  ran  off*  itBMi  itMtitt  tunad  oBi  pwu  wnier  or  very 
nuik  lye  mn  ia,  and  the  contentslxdled  tt|>tiB  fiwwiiahisthin,  dose 
and  dear.  kThe  soap  is  from  this  again  grained  off  or  salted  out,  and 
tlie  underlye  so  tnrown  down  carries  with  it  coloured  impurities 
which  nia>'  h.i  ve  been  in  the  materiaU  or  which  arise  from  ojntact  vath 
the  1  lili  r.  Such  washing  process  may  have  to  be  repeated  several 
times  when  impure  materials  have  been  used.  The  ^lent  lye  of  the 
waahini  Imaf  dniacd  off,  the  soap  is  now  "  bcHled  for  stmupli." 
Sieaa  u  tuniM  on,  and.  the  mass  being  brought  to  a  char  ommtion 
with  weak  lye  or  water,  strong  lye  is  added  ana  the  bailing  continued 
with  close  steam  till  the  lyc  attains  such  a  state  of  concentration 
tiut  the  soap  is  no  longer  soluble  in  it,  and  it  will  separate  from 
the  caustic  lye  as  from  a  cutiirtton  s.^ilt  solution.  The  contents  of 
die  pan  are  once  more  allowed  to  cool  and  settle,  and  the  soap  as 
BOW  formed  ouastituief  a  wot  ctnd  coap,  carrying  witli  It  aoacpio 
portfaa  of  onoomMned  anaB,  but  eontainiiw  the  mlnlmun  axoouat 
of  water.  It  may  be  skimmed  off  the  underlye  and  placed  direct 
in  tlie  frames  for  solidification:  but  that  is  a  practice  scarcely  at  all 
followed,  the  addition  of  resin  soap  in  the  pan  and  the  «iibi<et|iient 
"  crutching  in  "  of  sil-cale  of  soda  and  adulti  rdtit  mixin^-^  being 
features  common  to  the  manufacture.  The  lye  from  the  strengthen- 
'  ;  boa  coMuaa  Buch  alkaU  awl  k  uaed  in  connedoa  witli  other 


boh! 


ingt. 

MoUUd  Soap. — A  curd  soap  prepared  from  kitchen  fat  or  tione 
grease  always  carries  with  it  mto  tne  cooling  frame  a  cun«iderable 
amount  of  coloured  impuritv,  such  as  iron  sulphate,  &c.  When  it  is 
pcrmitt'  d  ;o  fiml  rapidly  the  colouring  mattrr  remains  uniformly 
disseminated  tbrougbout  the  mass;  but  when  means  are  taken  to 
cauM  tka  aoap  tn  oaol  aad  aoBdIly  sloaHy  a  aaamatioBtalBanlMa: 
tlM  atcante  and  palmltate  form  a  acaiMryataiKne  adM,  while  the 
olcate,  solidifying  more  slowly,  comes  by  itself  into  translucent  veins, 
ia  whkh  the  greater  part  of  the  colouted  matter  i*.  drawn.  In  thi.'> 
way  cmd,  mottled  or  maibled  soap  ia  formed,  and  such  mottled 


appearance  was  formerly  highly  valued  as  an  indication  of  freedom 
from  cxccsa  of  water  or  other  adultetatioo,  because  in  fitted  aoajM 
the  impurities  are  either  washed  out  or  fall  to  the  bottom  of  tne 
mass  ia  cooling'  Now.  however,  the  mottled  aoaps,  blue  and  grey, 
arc  produced  by  working  colouring  matter,  nltnmariiie  for  blue, 
and  manganese  dioxide  tor  grey,  into  the  soap  in  the  frame,  and 
m»(lling  IS  very  far  from  bdng  a  certificate  of  excellence  of  quality. 

Yeiiow  S0ap  consists  of  a  mixture  of  any  hard  fatty  soap  with  a 
variable  proportion — up  to  40%  or  more— of  re«n  soapk  Tbatsub> 
stance  by  itself  has  a  tenacious  fluey  consistence,  and  its  inter- 
mixture m  eacess  renders  the  resulting  compound  soft  and  greaar. 
The  ordinary  method  of  adding  resin  consists  in  stirrin;;  it  in  smdl 
fragments  into  the  fatty  soap  in  the  stage  uf  cle.ir-tioilint ;  but  a 
better  result  i.-*  ob'.iiniij  by  st-jiarately  [  ri  ;i.ir:ii«  a  fatty  so;>p  and 
the  reain  soap,  and  combining  the  two  in  the  pan  after  the  underlye 
has  been  aahed  out  and  removed  from  the  fatty  soap.  The  compound 
then  receives  its  strengthening  boil,  after  which  it  u  fitted  by  boiling 
with  added  water  or  weak  ly^  contiauing  the  boil  till  by  wtamination 
of  a  sample  the  proper  consisteiicy  has  been  reached.  On  settBng 
the  product  forms  three  layers:  the  uppermost  is  a  thin  crust  of  soap 
uhich  is  worked  uii  in  the  nan;  the  .-^i  nml  is  the  desired  soap; 
next  there  is  a  dark-coloured  weak  soap  termed  nigrc,  which,  because 
it  onntaina  same  soap  and  alkali  ia  saved  for  future  uae;  imdanaath 
these  is  a  soluticm  01  alkaline  salts  with  a  little  free  alkali. 

T^mlmtnl  of  SeliUd  Soap. — The  upper  layer  liaving  been  reaiovcd, 
the  desired  soap  is  ladled  out  or  ran  oft  to  a  cnrutcher,  which  is  an  iroa 
pan  pro\'idcd  with  hand  or  mechanical  stirring  appliances.  It  ia 
here  stirred  till  it  lxYome.-«  ropy,  and  Ihc  perfume,  colour  or  any  other 
substance  desired  in  the  soap  is  added.  The  soap  is  now  ready  for 
framing.  The  frames  into  which  hard  soaps  are  ladled  for  cooling 
and  soTtdification  consist  of  rectangular  boxes  made  of  iron  plates 
and  bound  and  clampe-d  together  in  a  way  that  allows  the  sides  to 
be  removed  when  required ;  wooden  frames  are  used  in  the  case  of 
mottled  iKWfvs.  The  solidification  is  a  very  gradual  process,  depend* 
iti^',  of  course,  for  its  completion  on  the  size  of  the  bltx  k;  but  before 
cutting  into  bars  it  is  essential  that  the  whole  should  be  set  and 
hardened  through  and  through,  else  the  cut  bars  wouki  not  hold 
together.  Many  ingenious  devices  for  forming  bars  have  been  pro- 
duced ;  but  geneially  a  strong  frame  is  used ,  across  which  (led  wiPM 
are  stretched  at  distances  equal  to  the  size  of  the  bars  to  be  Bade, 
the  bl<M-ks  being  first  cut  into  slalw  and  then  into  liars. 

ManrU-  Soap. — These  soaps  are  ft>  named  because  they  are  not 
insoluble  in  a  strong  solution  of  salt;  hence  they  form  a  lather  and 
can  be  used  for  washing  with  sea-water.  Being  thus  soluble  in  salt 
water  it  cannot,  of  course,  be  salted  out  like  common  soaps;  but  if  a 
very  concentrated  salt  solution  is  used  precipitation  is  effected,  and  a 
curd  soap  is  separated  so  hard  and  refractory  as  to  be  practically 
useless.  Coco-nut  map  (see  above)  is  typical  of  this  class.  Its 
property  o(  absirbin^;  Urxe  prof Kirt ion.i  of  water,  up  to  ^o  '„.  and  yet 
present  the  appearance  uf  a  hard  solid  body,  makes  the  material  a 
basis  for  the  nydrated  soaps,  smooth  and  marUcd,  in  whidi  water, 
sulphate  of  soda,  and  oUier  alkaline  solutions,  soluble  sincntea, 
fuUcr'a  earth,  sian  h,  &c.  play  an  important  and  bulky  part.  Coco- 
nut soap  alfo  forn>:s  a  urincipol  ingredient  in  compound  soaps  meant 
to  imitate  curd  and  yellow  soaps.  Two  principal  methods  of  prepar- 
ing such  com|K)und  soajis  are  employed.  In  the  first  way  the  ordinary 
oil  and  the  coco  nut  oil  are  mixed  and  saponified  together  as  de- 
scribed above.  According  to  the  second  fdaa.  the  ordiBuy  oil  ia 
treated  as  for  the  preparation  of  a  curd  soap,  aiad  ta  tlria  mk  eae»- 
nut  soap  separately  saponified  ia  added  in  the  paa  aad  llodi  aie  boiled 
toother  till  they  form  a  homogeneous  soap. 

SiluMle  Soaps. — A  further  means  of  enabling  a  soap  to  contain 
lacRc  priipiirtions  of  water  and  yet  present  a  firm  consistence  is  found 
in  the  uae  of  silicate  of  soda.  The  silicate  in  the  form  of  a  conccn- 


_  macUne  after  Oe  conii|iletlnB  ol  tiha  lapaalficadon,  and  it 

appears  to  enter  into  a  distinct  chemical  oaaabfawtion  with  the  soap. 
Wiiile  ttlicate  soaps  bear  heavy  watering,  the  aolidile  silicate  itself  is  a 
powerful  detergent,  and  it  pO!>.«iesses  certain  advantages  when  used 
with  hard  waters. 

Soft  Soap. — Soft  toaps  are  made  with  potash  lyes,  although  In 
pracuGaaMMllqaaati^of  aadaiaalaaaiad  to  give  the  soap  some 
eondatenee.  Then  i>  an  aeparatfam  of  uaderiyes  in  potash  soap, 
consequently  the  product  oontaiaa  the  wbc^e  constituents  of  the  oils 
used,  as  tbeoperation  of  aaltint  out  ia  quite  impracticable  owing  to 
the  double  decomposition  whicn  results  from  the  a  ct  ton  of  salt,  pro- 
ducing thereby  a  hard  principally  soda  soap  uitli  furmalion  of 
Tx>t;issium  chloride.  Owing  to  this  circumstance  it  is  impossible  to 

fit  ''oriaaay«qrpuriiyaoft«iap.andalliBinuati«n«liichgouito 
the  pan  of  iiiif  Miiily  enter  into  the  Brishcd  product  Themakingof 
soft  soap,  although  thus  a  much  less  complex  process  than  hard  soap 
maldng.  is  one  that  demands  much  skill  and  experience  for  its  success. 
From  the  conditions  of  the  manufacture  rare  must  be  taken  to  regu- 
late the  amount  and  strength  of  the  aSkalt  in  pro[x>rtion  to  the  oil 
used,  and  the  depee  of  concentration  to  which  the  boiling  ought  to 


TWM  S0*»t,  Ac— Soaaa  wad  la  peneoat  abhttion  in  no  way 

dilTer  from  the  Manejxwwualy  alluded  to,  and  nnv  consist  of  any 
of  the  varieties,   it  is  of  consequence  that  they  should,  as  far  as 
be  free  fram  caoewol  alkaU  aad  all  other  salts  and  foreign 
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tngrecUenU  which  may  have  an  IniurSou*  efTtct  i»i  :1«  ^kin.  The 
Biaaufactufer  o{  toilet  aoap  generally  takes  care  tu  DrtMv.t  hi*  waret 
in  eonvenicot  lonn  and  of  agreeable  appeaianoe  ana  amdl ;  the  murv 
wtighty  duty  of  having  them  free  Irom  uncomblatd  iHiali  is  in  many 
cases  entirely  overlooked.  Trantparent  aoap*  are  prepared  by  dis" 
•olving  ordinary  soap  in  strong  alcohol  and  distilling  off  the  greater 
portion  of  the  akuhol  till  the  resklue  comes  to  the  condition  of  a 
thk:k  transparent  jelly.  Thia,  when  cast  into  forma  and  allowed  to 
harden  ana  dry  slowly,  comes  out  as  transparent  aoap.  A  clata  of 
ttiMparait  aoap  may  also  be  made  by  the  coM  proceas,  with  the  use 
of  ooeo-mit  o9,  castor  oil  and  sugar.  It  fcenerally  contains  a  large 
amount  of  uncombincd  alkali,  and  that,  with  its  unpleasant  odour  oi 
civ<i  :.ut  ij;:,  makes  it  a  most  undesirable  soap  for  personal  use. 
Toilci  soaps  of  common  quality  arc  perfumed  bv  simple  melting  and 
stirring  into  the  maaa  tome  cheap  odorous  body  that  ia  not  affected  by 
alkalis  under  the  infittence  of  belt.  The  finer  soapa  are  perfumed  by 
the  cold  method;  the  soap  is  shaved  down  to  thin  slices,  and  the 
essential  oil  kneaded  into  and  mixed  with  it  by  special  machinery, 
after  which  it  is  fi>n;)i-il  into  ciki's  by  pr«>!i.iure  in  suit.iblf  riiiuil'ls. 
The  greater  quantity  of  hieh-tlass  toilet  st-wpc  are  now  maiii-  I  v  ,i 
■iiling  process.  A  high  class  s<>.ip,  which  after  framing  contains 
•lnut^%  of  water,  is  brought  duun  toa  water  content  of  11-14% 
by  drying  in  chambers  througli  wiiich  warm  air  is  circulated.  The 
soap  is  now  milled  in  the  form  of  ribbona  with  the|>erfunie  and  colour- 
ing matter,  and  the  resulting  strips  aic  welded  into  bars  by  forcing 
through  a  heated  nozzle.  The  hars  are  then  cut  or  moulded  into 
tablets,  according  to  the  practice  of  the  manufacturer. 

Glycerin  soap  ordiiianly  consists  of  alxjut  eij^ual  parts  of  pure 
Imd  nap  and  glyrprin  (tnc  latter  valuable  for  its  emollient  pn>- 
pertict).  The  .soap  is  melted  by  heat,  the  glycerin  is  stirred  in.  and 
tlw  auxture  strained  and  poured  into  forma,  in  which  it  hardens 
bst  alowly  into  a  ttansfiarent  masa.  With  excess  of  glycerin  a  fluid 
HWpia  formed,  soap  being  soluble  in  that  body,  and  such  fluid  soap 
bi*  Ollly  feeble  lathering  profKTties.  Simp  c<inl. lining  small  propor- 
tiofia  of  glycerin,  on  the  other  hand,  form;  »  very  tenacious  lather, 
and  when  aoap  bnbbleB  of  an  enduring  character  are  daaind  riycaria 
ia  added  to  tne  solutioo.  Soaps  are  also  prepared  in  which  laige 
prapoitioM  of  fine  sharp  sand,  or  of  (Kiwderrd  pumice,  are  inromor- 
•ted,  and  these  substances,  by  their  abrading  action,  powerfully 
■aaist  the  dctciijscnt  influence  of  the  soap  on  hands  much  begrimed 
1^  manufacturing  operations.' 

itedicaUd  ioafu,  first  investigated  scieniilically  by  Umva  of 
HukbiHff  in  iMOb  eontain  certain  iubataaccawbieb  amnea  QMcific 
InMiianea  on  ild&  A  few  medicated  aoapa  ate  prepaicd  for 
intenial  ine,  among  which  aic  croton  soap  and  jalap  toaf,  both 
aeiUlei  cathaitica  than  tlw  nncompoundM  nedxiaal  pmiciplei. 
Medicated  soaps  for  external  use  are  only  employed  in  cases  «f  skin 
ailnictivS.  as  prop};}  l.ict}C  washes  and  as  tlisiiilect.int  viaj>s.  Among 
the  principal  varieties  arc  those  which  contain  carbolic  acid  and  other 
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■mch  employed  by  taxidertnists  for  the  preservation  of  the  sidns  of 
binis  and  mammals. 

MiufUaneous  Soaps. — The  Mi-r.iIIi  i1  "  floating  soaps  "  are  soaps 
made  lighter  than  w.ih-r  imMht  In-  i---frting  cork  or  a  :-f:,iilic  |>lair 
BO  as  to  form  an  air  space  within  the  tablet.  Tbe  more  usual  method 
ia  to  talm  miUinc  ooaiH  ncutraliae  it  with  sodium  bicarbonate  or  a 
ainaic  of  fatty  acida,  and,  after  perfuming,  it  is  aerated  by  mixing 
the^botaoap  «^th  air  in  a  specially  designed  irutcher.  Shaving  so.-i)is, 
which  mnat  obviously  be  free  from  alkali  or  any  substance  which 
irritates  the  skin,  arc  characterized  by  readily  forming  a  permanent 
lather.  This  property  i»  usually  i>|j(,tiiii-<i  by  mixing  soft  and  hard 
aoaps,  or,  more  rarciv,  by  adding  gum  tragaicaoth  to  a  hard  aoop. 
iBthatntilatmdeanw  wool  scourer  employaaneutialolivOHiilaBap. 
or,  OB  aocoant  of  ita  clieapncss,  a  neutml  curd  or  cmd  mottled 
brand:  the  cotton  cleanser,  on  tbe  other  hand,  uses  an  alkaline  aoap, 
but  for  cleaning  printed  cottons  a  neutral  olive-oil  curd  soap  is  used, 
for,  in  this  case,  free  alkali  and  resin  are  objectionable;  olive-oil 
soap,  free  from  caustic  alk.ili.  tjut  idi  11  with  sixtium  carbonate,  is 
also  used  in  cleansing  silk  fibres,  although  hard  soaps  free  from  resin 
an  fiaqaintty  employed  for  their  cfaeiHinaaiL  Soapa  of  anallcr 
awment  are  tbe  peaif  aah  aoapa  iMd  far_  removing  tarry  stains; 
OK-gall  srnps  for  cleaning  carpets;  magnesia,  rouge  and  chalk  soap:; 
for  cleaning  plate,  &c. 

Scnp  Annlysv!. — The  most  important  points  in  soap  analysis  arc 
(1)  determination  of  the  fatty  ni.ilipr.  (2)  of  ihp  total  .ilk.ili,  \  \)  of  ilic 
substances  insoluble  in  water,  (^)  of  tbe  water.  The  first  is  carried 
out  by  aapcmifving  the  aoap  with  acid  in  the  heat  wlien  the  fatty 
addacome  to  tlie  surface.  If  it  fails  to  form  a  hard  cake  on  cooling, 
a  known  weight  of  wax  may  be  added  and  the  product  n^  heated. 
Tke  cake  00  weighing;  gives  the  free  acid.  The  total  alkali  is  de- 
termined by  incinerating  a  weighed  sample  in  a  platinum  dish,  dis- 
Mjlving  the  residue  in  water,  filtering  and  titrating  the  filtrate  with 
standard  acid.  The  residue  on  the  filter  paper  gives  (3)  the  tub- 
atanoea  inaolnble  in  water.  The  water  in  a  aoap  ia  nrdy  dimctiy 
determined;  when  it  ia,  the  aoap,  In  the  form  of  shaving*,  la  heated 
10  105*  C.  until  the  weight  i.i  constant,  tbe  lo«  giving  the  ainount  of 

'  "  Soap  powders  "  attd  "  soap  extracts  "  arc  powdered  mixtures 


water.  M^th  gentiine  aoapii  kowever,  it  aufficea  to  calculate  tka 
fatty  acids  as  anhydrides  and  add  to  this  the  amount  (rf  alkalia,  and 
estimate  the  water  by  difference.  The  complete  analy^lnwolveeaa 
examination  of  the  ^tty  tnatter,  of  the  various  forma  in  wUcb  the 

alkalis  are  present — free  and  combined  glycerin,  &c. 

Ccmmfrce.—  Marseilles  has  long  been  recognized  as  the  most  im- 
portant centre  of  the  toap  trade,  a  position  that  city  originally 
achieved  thiwigb  ita  nady  command  of  the  supplies  of  olis  e  oil. 
The  city  ia  adll  very  favoumbly  sitimted  for  obtaining  supplies 
of  oils  both  local  and  foreign,  including  sesame,  ground  nut,  caator 
oil,  &c.  In  Engkind,  during  the  reign  of  Charles  I.,  a  monopoly  of 
soap-making  was  farmed  to  a  corjwration  of  soap-boilers  in  London — 
a  proceeding  which  led  to  serious  complications.  From  1712  to  18^3 
an  excise  duty  ranging  from  id.  to  jd.  was  levied  on  soap  made  in 
tlm  liaiied  Kingdom,  and  that  luaiy  impoat  (equal  when  jd.  to 
mom  tiian  coat)  greatly  impeded  tiw  davtaopunent  of  the  iiKlustfy. 
In  1 793.  when  tne  excise  duty  waa  aliL  on  hard  and  1  ]d.  on  soft  soapv 
the  revenue  yielded  was  a  little  over  £400,000;  in  1815  it  was  almoat 
£750,000;  in  1835,  when  the  duty  was  levied  at  ifd.  and  id.  res- 
pectively (and  when  a  drawback  was  allowed  for  S(,ap  used  in 
raanufacttifes).  the  revexuje  waa  almost  £1,000,000;  aiKl  in  1852,  the 
last  year  ia  wmeh  the  duty  waa  levied,  it  amounted  to  £1,1^6^046, 
with  a  drawback  on  cnpoitatleH  amounting  to  £371, 00a 

AfadsRiie.— Two  preparatioiu  of  hard  soap  (sodium  oleate),  made 
by  acting  on  olive  oil  with  caustic  soda,  are  used  in  medicine:  (l) 
Rmptailrum  sabonii,  made  with  lead  plaster;  (3)  Piiula  sapoms 
nmfwiitG,  which  contains  one  in  five  parts  of  opium.  Soft  or  green 
soap  (potassium  oleatc),  made  by  actiog  on  olive  oil  with  caustic 
|xM  ash,  ia  also  nsad;  ita  OTKMnrtian  (Ii'naiinnlnai  w|nn<i)  la  known  as 
opodeldoc.  CwdioapHabi>aied,aadkelileflynalaantaaf sodinm. 
The  chief  use  of  hard  soap  is  in  cncmata,  and  aa  a  supuository  In 
children  suffering  from  constipation;  it  also  forms  the  baiM  of  many 
pills;  given  in  warm  water  it  forms  a  ready  emetic  in  cases  of 
(>oisoning.  Soft  soap  is  u«-<l  'iv  'It  rT-mtr  logists  in  the  treatment  of 
chronic  eczema,  and  opodeldoc  is  a  domestic  remedy  for  wifT"ws  and 
igMnna.  Medicated  soapa  aiw  made  by  adding  urn  dnm  ta  either 
urd  soap  or  curd  soap  in  the  dotred  proportioaa  Useful  com- 
binations are:  borax  10 carbolic  acid  5%,  ichthyol  5%,  sublimed 
sulphur  lo°i,  thymol  2\%,  &c. 

See  L.  L.  Lamborn,  JLfodcm  Soaps,  Candles  and  Gycerin  (1006); 
\V.  H.  Simmons  and  H.  A.  Apjjleton,  The  Handbook  of  SoapMumth 
Jacluie  (1908);  also  J.  Lcwkowitsch,  Otis,  Fats  and  H  axes. 

IOAF*BARKi  the  iitner  bark  of  QuiU^c  sapenaria,  a  large 
tne  which  grows  in  Chile.  Reduced  to  powder,  it  is  employed  as 
a  tuibatittitc  for  soap,  since  it  fonns  a  lather  with  water,  owin^  to 
the  pieaenca  of  a  tliinwiirta  aapooii 
QuiltM  sapmiit.  The  asBBe,  or  a  dtndljr  1 
found  in  so^woit  {Saponaria  offidHdit},^  MiMlgi  nwt  (Polygida 
senega)  and  in  aaaapariUa;  it  appem  to  be  dieBdaUly  tdated 
to  digitonin,  which  occurs  in  digitalis.  The  sapooaa  (with  Jew 
exceptions),  haw  the  general  formula  «.'.H:,_,On,  and  by  the 
action  of  dilute  acids  liny  are  hydrolysed  into  sugars  and 
sapogcnins,  whirh  arc  usually  inert  pharmacologically.  An 
alteniativc  name  for  them,  and  esjxri.illy  for  those  which  are 
pharmacologically  active,  is  sapotoxins;  on  this  nomenclature  the 
hydrolytic  products  are  termed  saponins.  Applied  aa  a  aoufl 
to  the  mucous  membrue  ol  the  nose,  saponin  (either  In  soap- 
bark  or  in  senega  root)  pnnotcs  a  violent  sneezing.  Solutiona 
injected  under  the  skln  are  violent  local  indtants  and  geneial 
depressants. 

lOBAT.  a  river  a{  Africa,  the  mm  aootheciy  of  tlia 
gnat  wmtmm  wOagMM  ^  Om  .Wa.  h.  u  fnmted  tgr  (te 

stadan  hl^Haada  and  N.W.  of  Lake  Rudolf .  The  length  of  the 

Sobat,  reckoning  from  the  toaice  of  the  Baro,  the  chief  upper 
stream,  to  the  confluence  with  the  Nile  is  about  460  m.  The  Baro 
rises  in  about  36°  10'  E..  7°  50'  \.  at  an  altitude  o(  some  7000  ft. 
It  has  a  gcncr.1l  W.  direction  with  a  slight  N.  tendency.  Ilia 
joined  by  numerous  o:h<r  ^1  reams  which  .ilso  rise  on  the  .Abys- 
sinian plateau.  Thctic  mountain  torrents  descend  the  escarpment 
of  the  plateau  between  great  walls  of  rock,  the  Baro  dr<j(i;>uis 
3000  ft.  in  4S  m.  It  then  flows  through  a  narrow  gorge  at  an 
altitude  of  about  3000  ft.,  the  mountains  on  either  sitle  towering 
3000  to  4000  ft.  above  the  river  bed.  Jtiat  cast  of  35'  £.  the 
Birbir,  descending  hma  tbe  pUteau,  joina  the  Baro  and  briagi 
with  H  »  hursB  vohiBe  of  watar.  Sone  40  m.  lower  down  the 
hUh  axe  left  behlad,  the  rocks  and  rapids  in  the  bed  of  tbe  Baro 
and  a» jjiwr^fiw  W.  aa^ 

t»m  oe  its  N.  baidt  ae  aa.  below  tba  Bkliir  iuactial^  tha  rim 
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navigable  by  steamers  during  flood  time  (Junc-Dcccmbcr)  to 
the  point  of  confluence  with  the  White  Nile.  From  the  N. 
the  Baro  is  joined  by  two  con&iderable  riven  which  also  ri&c 
in  the  nunpait  of  hills  that  separates  Abyssinia  from  the 
Sudan»  but  its  chief  tributaries  are  from  the  S.  In  about  jj" 
lef  e  y/  H  u  joined  by  tbe  fibor.  Tim  rim  iancs 
iiam  the  msHp  npBD  Mrt  of  Bor  OB  tkt  Bik^-JeM  itntdi 
o<  the  Nile  and  flmmNJS.  and  N.  lit  ia  Joined  fnm  the  E.  and 
S.  by  various  streams  having  thdr  aoaroes  on  the  W.  slopes  of 
the  Kafia  plateau.  Of  these  the  chief  are  the  Gelo — which 
breaks  through  a  gap  in  the  mountains  in  a  series  of  magnificent 
cascades — and  the  Akobo.  The  Akobo  rists  in  about  6°  30'  N'., 
35°  30'  £.,  an<l  ;i(ti.-r  U-a^nngthc  mountain.';  tlows  N.W.  through 
flat  swampy  tracts.  The  whulc  rc^^ion  of  the  lower  Pibor  and 
Baro  is  one  of  swamps,  caused  by  llie  rivers  overllovs  iiig 
their  banks  in  the  rainy  season.  .At  its  junction  with  the  Baro 
the  Pibor  is  over  too  yds.  wide,  with  a  depth  of  8  ft.  and  a  sjiced 
of  2  3  ft.  per  second. 

Below  tlie  cooHuence  of  t he  Pibor  and  Ba(0  the  imited  stream, 
now  loiMnnaatlie  Sobat,  takes  a  decided  N.W.  trend,  passing 
for  aoan  di<aiicB  through  aiegumof  nianipa.  Just  bqrond 
tba  twanps  and  some  40  m.  bd»tr  the  confloawe,  b  the  fortified 
post  of  Nasser.  From  this  point  tlie  ground  on  cither  aide  ot 
the  river  gradually  rises,  though  on  tlie  S.  it  isUable  toinnndation 
during  flood  time.  From  Nasier  to  the  junctioo  of  the  SolMt 
with  the  Nile  the  river  has  a  course  of  about  180  m.  As  it 
appro.iches  the  Nile  the  S<il>,u  ilows  in  a  wcl!  dL-fincti  channel 
cut  in  the  alluvial  plains  through  which  it  pas-scs.  The  banks 
become  steep,  the  s1o[k-  rapid  and  the  current  strong.  Several 
kkors  join  it  from  \.  and  S.,  some  being  simply  spill  channels. 
These  chaiinels  or  "  loops"  arc  a  eharai  ii  :i  i  ic  feature  of  the 
river.  The  Sobat  enters  the  Nile  almost  at  right  angles  in  9°  22' 
N.,  31°  31'  E.  It  is  400  ft.  wide  at  its  mouth  and  has  a  depth  of 
iS  to  20  ft.  at  low  water  and  of  30  ft.  when  in  flood.  The  colour 
of  the  water  when  in  moderate  flood  is  that  of  milli,  and  it  is  from 
this  dicunstance  that  the  Mile  geta  iu  name  of  BaliMl-Abiad, 
Ia  White  Rfrer.  b  fidlftMd  the  odour  of  the  Sobat  is  a  pale 
biidt  red.  The  amount  of  aOnvhntbioiigfatdoimlBoainsidenltle. 
For  the  p^irt  played  by  the  Sobat  in  the  annual  riae  of  the  Nile 
see  Niu. 

The  Sobat  was  ascended  for  some  distance  in  184 1  by  the 
Egyptian  expedition  drsp.ilrhrd  in  the  previous  year  to  explore 
the  upper  Nile.  The  [Mist  of  Nas.scr  (st-e  abo\  e;  was  founded  in 
1874  by  General  C.  (j.  (iordon  when  governor  uf  ihe  equatorial 
provinces  of  Egypt,  and  it  was  visited  in  iSjfi  liv  I)r  W.  Junker, 
the  German  explorer.  The  exploration  of  ;  he  river  sy.slcm 
above  Nasser  was  carried  out  in  the  la.st  decade  of  the  igth 
century  by  the  Italian  explorer  V.  Bottcgo,  by  Colonel  (then 
Captain)  Maichand,  of  the  French  army,  who,  on  his  way  from 
Fasboda  to  France,  navigated  the  Baro  up  to  the  foot  of  the 
nooilalw;  awl  by  Cqitain  M.  S.  Wdlby,  ICajon  H.  U.  Austin 
and  O.  T.  Bri^,  of  tho  Biitiih  amy,  and  otheis.  By  the 
apuenent  of  the  15th  of  ISay  1900  between  (heat  Britam 
and  Abjmfada  the  lower  eooises  of  the  Fibor  and  Baio  liweia 
to  their  ptAnt  of  confluence  form  the  fraotier  between  the  Angb- 
Eeyptian  Sudan  and  Abysnnia. 

See  Nile,  Sudan  and  .■\bvs!-im.\.  (W.  E.  G.  ;  F.  R.  C.) 

SOBRAON,  a  decisive  battle  in  the  first  Sikh  War  (see  Sikh 
\\  \itsi  It  was  fought  on  the  lOth  i>f  February  1846,  between 
the  British  (15.000)  under  Sir  Hugh  (  lOugh  and  the  Sikhs  (20.000) 
under  Tej  Singh  and  Lai  Singh.  The  Sikhs  had  fortified  them- 
selves fn  a  bend  on  the  left  bank  of  the  Suilcj,  with  the  river  in 
their  rear.  The  battle  began  with  a  two  hours'  artillery  duel, 
in  wliich  the  Sikh  guns  were  the  more  powerful,  and  the  British 
heavy  guns  expended  their  ammunition.  Then  the  infantry 
advanced  with  the  bqronet,  and  alter  a  fievce  struggle  tooh  the 
BDdi  entiendmcata.  Tte  Sikh  kaaea  nmn  ettlaated  at  bun 
SoootoSooa  Thbbattk  ended  the  first  Sikh  War. 

SOBBIQUir.  a  nickname  or  a  fancy  name,  usually  a  imiBar 
name  given  by  others  as  distinct  from  a  "  pseudonym  "  sseumed 
as  a  disguise.  Two  eariy  varianu  are  found,  ttUrifud  and 
miMfMl;  the  latter  fonn  la  atffl  often  naed,  though  it  ia  not 


the  correct  modern  French  spelling.  The  first  farm  aupfsata  a." 
derivation  from  sot,  foolish,  and  briqutt,  a  French  adaptation  of 
Ital.  brickeUOf  diminutive  of  brieco,  aas,  knave,  possibly  connected 
with  brieame,  rogue,  which  is  supposed  to  be  a  derivative  of 
Ger.  brechen,  to  break;  but  Skcat  considers  this  ^>elliitg  to  be 
due  to  popular  etymologyf  and  the  ml  origin  is  to  be  aou^ 
in  the  form  MMMffMf.  littrfi  gfwga  la'  eariy  14th  oentuiy 
MuMrjfMf  aa  neanhig  a  "  dnick  onderthe  chin,"  and  this  would 
be  derived  from  MwAt,  mod.  tons  (Lat.  tub),  under,  and  briquet 
or  bruehet,  the  brisket,  or  lower  part  of  the  throat. 

SOCAGE,  a  free  tenement  held  in  fee  simple  by  services 
of  an  txonomic  kind,  such  as  the  payment  of  rent  or  the  perform- 
ance of  some  agricultural  work,  was  termed  in  medieval  English 
law  a  soca^;e  tenement.  In  a  borough  a  similar  holding  was 
called  a  burgage  tenemeut.  Mc<lieval  law  books  derived  the 
term  from  socus,  ploughshare,  ajid  look  it  to  denote  primarily 
agricultural  work.  ThLs  is  clearly  a  misconception.  The  term 
is  derived  from  O.  Eng.  soc,  which  means  primarily  suit,  but 
can  also  signify  jurisdiction  and  a  franchise  district.  Historically 
two  principal  periods  may  be  distinguished  in  the  evolution  oi 
the  tenure.  At  the  close  of  the  Anglo-Saxon  epoch  we  find  a 
grcnip  of  {reemcn  diSerentiated  fmn  the  oidlnaiy  ccoria  becanse 
of  their  greater  independenoe  and  better  penomal  «^a"«Mtig 
Tbey  are  dassified  aa  taktmiH  in  opposition  to  the  fillam  in 
Domesday  Book,  and  are  diiefly  to  be  found  in  the  Danelaw 
and  In  East  .\nglia.  There  can  hardly  be  a  doubt  that  previously 
mos'.  of  tlie  S';i\<m  n.srls  in  c4her  parts  of  England  enjoyed  a 
similar  Condition.  In  coascqucnce  of  the  Norman  Conquest 
and  of  the  formation  of  the  common  law  the  tenure  was  dcvclopoi 
into  the  lowest  form  of  freehold.  Legal  protection  in  the  public 
courts  for  the  tenure  ancl  services  deemed  certain,  appear  as 
its  characteristic  feature  in  contrast  to  villainage.  Certainty 
and  legal  protection  were  so  cs.scntial  that  even  villain  holdings 
were  treated  as  vi/Zdin  fwaje  when  legal  protection  wasobtainabic 
for  it,  as  was  actually  the  case  with  the  peasants  on  Ancient 
demesne  who  could  sue  their  lords  by  the  little  writ  of  right 
and  the  JreMftwNnMl.  The  Old  Bn^  otign  of  the  tan 
are  still  apparent  even  at  tUs  tfane  hi  the  shape  of  seine  of  its 
incidents,  especially  in  the  absence  of  feudial  wardship  and 
marriage.  Minorsinheritingsocageoomeundertheguardianshiii 
not  of  the  lord  but  of  the  nearest  male  relative  not  entitled  in 
succession.  .'\n  heire^H  in  socage  was  free  to  contract  marriage 
without  the  interferem  e  uf  t  he  lord.  Customs  of  succession  were 
also  peculiar  in  many  cases  of  socage  tenure,  and  the  feudal  rule 
of  primogeniture  was  not  generally  enforced.  Commutation, 
the  enlninchisrmcnt  of  copyholds,  and  the  afjolition  of  military 
tenures  in  the  reign  of  Charles  II.  led  to  a  gradtial  absorption 
of  socage  in  the  general  data  ol  &eehohl  tenures. 

See  Pollock  and  Maitl.md,  TTistnry  of  English  Lav,  f.  J71  (I.; 
F.  W.  Maitland.  Domesday  Book  and  Btytmd.  66  ff. ;  P.  V'inogradoff, 
VUtainate  in  Englaml,  113  ff.,  1960.;  English  Stciely  in  m  lllA 
CaaHry,  431  ff.  (P.  Vl^ 

MMULf»HnACI.faipaiitkalphih>aopliyt«  tem  appHed  to 
the  theoiy  of  the  or^  of  society  aaaodatcd  dilefly  with  the 

names  of  Hobbes,  Locke  and  Rousseau,  thotigh  it  can  be  traced 
back  to  the  Greek  Sophists.  Acconling  to  Hobbes  (Levialhiiu), 
men  lived  originally  in  a  st.ue  of  nature  in  which  there  were 
no  recognized  criteria  of  right  and  wrong,  no  distinction  of 
meum  and  tuum.  Each  person  took  for  himself  all  that  he  could; 
man's  life  w;us  "  solitary,  ynxn,  n.tsly.  brutish  and  short." 
The  state  of  nature  was  then  tore  a  st.ite  ul  war,  '.vhii  h  was  ended 
by  men  agreeing  togive  their  liberty  into  the  hands  of  a  sovereign, 
who  thenceforward  was  absolute.  Locke  ( Treatist  on  Cnn-trnment^ 
differed  from  Hobbes  in  so  far  as  he  described  the  pre^odal 
state  as  one  of  freedom,  and  held  that  private  property  nust 
have  been  recognized,  though  there  was  no  sconlty.  Rousseau 
(Canlraf  jwjal)  hdd  that  in  the  pte-aodal  state  man  was  unwar- 
like  and  even  thnid.  Laws  mndtod  from  the  cwmhinaffoin  of 
men  who  agreed  for  mutual  proteetton  to  anmnder  individual 
freedom  of  action.  Government  must  therefore  rest  on  the 
consent  of  the  governed,  the  vWmM  ftfafroilf.  Though  it  is 
quite  obvious  that  the  theoiy  of  n  soda!  oontiact  (or  < 
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w  H  it  abo  calkd)  contaim  a  cooaadanUe  ckmaBt  ot  troth— 
tkat  Imn  ■wodatioiia  km  Bnitnal  protection  imoeded  any 
dabonte  idaa  «r  ttnictun  of  kw,  and  that  govenmwnt  cannot 

be  based  ezdusivdy  on  force — yet  it  is  open  to  the  equally 
obvious  objection  that  the  very  idea  of  contract  belongs  to  a 
more  advanced  stage  in  human  dcvclopmeril  than  the  hyiHjthosis 
itself  demands.  Thus  the  doctrine,  yielding  as  a  definite  theory 
ui  the  origin  of  society  to  the  evidence  of  history  and  anthrop- 
ology, bcs  omes  interesting  primarily  as  revolt  against  medieval 
and  tht^M  raiic:  theories  of  the  state. 

SOCIALISM,  a  term  loosely  formed  from  the  Latin  adjective 
sedalit  (socuu,  a  comrade),  and  first  used  of  certain  doctrines  of 
Robert  Owen  (f  a).  "  Socialist  "oocnism  a  diaanaionbetmen 
Kobert  Owfn  and  th«  Sev.  J.  H.  BMbuck  at  Ibnchaater  (pubL 
Heywood,  Manchester,  1837),  pp.  37, 133.  From  the  context  it 
Seems  a  nickname.  But  the  title  "  Owenist  "  was  disliked  by 
njariy  -suiiporlcr*  (sec  Co-opetiitivr  ifa^azinf,  i8j6,  p.  :H)  and 
"  Co-o|>crator  "  was  acquiring  a  dillerciii  sense.  The  new  term 
was  used  in  in  France  (by  Pierre  LciW^i  and  figmCB  in 

1S40  in  Key  baud's  ^oaa/MlM  modemes. 

Definition. — Sodalism  is  that  policy  or  theory  which  aims  at 
securing  by  the  action  of  the  central  democntic  authority  a 
better  distribution,  and  in  diw  anbanMuMiait  tlMmaito  •  better 
jrodnctioa,  o<  wnateh  than  BPfw  pwwJIfc 

This  definition  aaay  not  entlrdyoovw  theandantand  medieval 
theories  to  which  the  name  has  been  given  by  modem  writers 
(see  also  Anakchism,  Cotnnmmt,  CoKHnuATioN).  It  hardly 
covers  the  s<hcmcs  of  Robert  Owen  himself.  But  just  ;is 
chemistry  is  not  alchemy,  or  astronomy  astrology,  modern 
so<:;.ilism  is  not  to  be  idenlitud  with  Utopian  fancies,  and  nvcd 
not  be  50  defined  as  to  embrace  them.  For  a  like  reason  it  ntcd 
not  be  so  defined  as  to  include  every  tenet  of  Icatling  sm  ialistic 
writers.  We  must  disentangle  their  socialism  from  what  is 
tlipTT<Mlllf  '  to  it  and  not  involved  in  the  socialistic  idea. 

n»  WMd  faasan  in  th*  daya  of  Owen;  but,  aa  thcM  wwe 
vtOitailaia  beCma  IQB  iiada  tlia  mune  cuntat,  ao  there  were 
aocialists  before  Owen.  Sadaliain,  aa  n  policy,  bcgina  with  the 
beginni  ngs  of  politict.  As  a  theory,  it  begins  wbea^cr  the  atate 
is  perceived  to  have  a  distinct  otTice  from  other  factors  in  the 
order  of  society,  and  that  office  is  so  magnified  that  the  whole 
or  main  charge  of  the  econnmir  n-s-iurces  of  the  people  is  assigned 
to  the  state,  whether  for  pruduction  or  for  distribution.  There 
was  anarchism  among  the  CyTenaics  and  Cynics.  I'haleas  of 
Chakedon  was  a  communist.  There  is  state  socialiam  in  the 
Rgpubiic  of  Plato,  and  much  remains  in  the  Laws.  It  is  true 
that  in  tliooe  daya  society  and  state  are  not  deariy  distingutsbed. 
When  Aristotle  tells  us  that  "  man  is  by  nature  a  political 
Miiaial "  (PirfWrr,  L  i),  the  adjective  is  ambiguous.  But  the 
iDdividual  and  the  atate  are  not  coafaaed;  they  are  even,  by  the 
Cynics,  too  far  separated. 

State  and  tndi%^ual  were  also  well  apart  in  Rome,  under  the 
Roman  system  of  legal  rights — public,  private,  real,  and  personal. 
There  were  scKialislic  measures  in  Rome,  panis  ct  tirctnses; 
and  there  were  agrarian,  to  say  iiothinK  oi  usury  v.\vn.  But  trade 
and  industry  were  not  usually  regarded  as  worthy  subjects  for 
the  atate  and  the  sutesman  to  touch  at  all.  There  are  instances 
of  municipal  in  Italy  and  the  provinces  under  the 

Roman  Empice  (S.  DiO,  Rmwn  SocUty  jrom  Nero  to  Marcus 
itamtfee,  xges,  ppk  fliB,  aao^  asa).  1b  the  middle  ages  fwirtaliam 
non  akfai  to  paternal  govenmicat  tbaa  to  fadlvMaaliim; 
but  it  was,  politically,  too  undemocratic  to  approach  a  true 
aocislism.  On  its  decadence  something  like  a  df  facto  municipal 
socialism  made  its  appearance.  The  gilds  of  "he  great  cities, 
imperium  in  imperio.  regulated  productiuu  and  incidentally 
distribution.  They  did  not  [ire\  c  ut  llie  e.^i^tence  of  miliionairts 
like  the  Fuggers,  but  they  brought  even  these  rich  men  tmder 
their  rules.  The  equality  was  greater  than  the  fiberty,  thongb 
neither  was  complete,  to  modem  notiona. 

With  the  breaking  up  of  the  gilds  came  what  is  commonly 
called  tndividualiam.  TheaocAmrard  over  afaioat  the  fxntnlr 
tag  svveniaeBtof  the  mmuA  «r  the  conaMBweaia  «« te 


of  our  modem  piofaleais  to  detennlne  whether  this  IndtrhhtaHaal 
In  doomed  or  noL  It  haa  never  caiated  pare  ead  imrnhcwl. 
Between  the  time  of  the  gOda  and  the  time  of  the  trade  tmiont 

lies  the  time,  say  in  England  ia  the  i6th  and  17th  centuries, 
when  there  were  enterprising  trade  and  busy  industry,  with 
enough  of  f)ower  surviving  in  the  old  organizations  to  prevent 
ab.solute  anarchy.  .\s  invention  followcnl  invention  in  the  18th 
century-,  industry  changed  it.s  form  and  became  great  instead  of 
small.  That  is  to  say,  it  tended  to  become  more  and  more  an 
affair  of  large  capital  and  large  workshops,  and,  instead  of  the 
industrial  individualism  of  small  masters  and  iadependaut 
"  manufacturers,"  who  were  still  "  hand  "  -workeia,  there  WIS 
appearing  the  industrial  oollectlviam  at  the  fHtatr  agnttnt, 
where  nanufactare  waa  nothing  without  ita  wieciBhiefy,  fta 
colossal  division  of  labour  and  ita  strict  technical  discipline  and 
drill.  There  was  a  short  period  in  England  when  employers  were 
allowed  to  draw  advantage  from  the  change  without  any  hind- 
rance from  the  state.  But  in  no  greater  lime  than  oru-  generation 
the  regulation  of  factories  began,  the  peridd  of  anar(  hy  ended, 
and  the  commercial  competition  of  free  individu.ds  iM-gan  to  be 
surrounded  with  safeguards,  more  or  less  eiTective 

Modern  socialism,  aa  defined  above,  is  (a)  opposed  to  the 
poUcy  of  loisstz-Jaire,  which  aims  at  the  least  possible  intcr- 
taeoce  with  indiiatrial  oonnpetitie>n  between  private  pemona  er 
graupaof  ponen%aad(l)  mapldBea  ef  a  policy  of  mereregul^ 
tion,  which  aima  at  doae  aurveillance  and  control  of  the  pro- 
ceedings of  industrial  competitors,  hut  would  avoid  direct 
initiative  in  production  and  dirc<  t  atlrmpts  ;o  level  the  in- 
equaldies  of  wealth.  The  leading  iiie^i  of  the  s<>cialist  is  to 
convert  into  gen<-ral  Ijenclit  what  is  now  the  gain  ot  a  few.  He 
shares  this  idea  with  the  anarchist,  the  positivist,  the  co-operator 
and  other  reformers;  but,  unlike  them,  to  secure  his  end  he 
would  empk^  the  oompulaoiy  powers  of  the  sovereign  state, 
or  the  powem  of  the  miwirfpality  delegated  by  the  sovereign. 
Intheformercaiewe  hnvwiTate  arwiaKam,  in  thektter  mnniripeJ. 
Where  there  is  direction  or  dtvenka  «f  laduatiy  by  the  public 
force  mainly  tu  the  benefit  of  a  few,  this  ia  hardly  -ffiiUfii 
It  employs  the  same  machinery,  the  public  force;  and  it  eecnne 
a  revenue  which  may  pcwwitdv  he  used  for  the  pciRral  benefitt 
as  in  the  case  of  protective  duties.  But  in  such  ca^es  the  general 
benefit  is  only  a  possible  incident.  So  far  (for  example)  as 
projection  succeerls  m  keeping  out  the  foreign  competitors,  the 
main  rcsnk  is  the  iissured  gain  or  preveiileid  loss  of  a  few  among 
the  citizens.  Socialism  by  intention  and  definition  would  secure 
benefits  not  for  a  lew,  a  minority,  or  even  a  majority,  but  for  all 
citizens.  Communism  has  the  same  end  in  view;  and  aodaHam 
and  communism  (f.v.)  are  often  cnnfiiiifd  in  popular  thought. 
But  theoMnmuniat  need  not  beneodaliat;  bemaybeaaanarchiat, 
an  opponent  of  aO  govenunent;  iriifle  the  enHaliat  need  not 
be  a  communist.  The  socialists  of  the  aoth  century  rarely,  if 
ever,  demand  that  all  wealth  be  held  m  common,  but  only  that 
the  land,  and  the  large  workshops,  and  the  materials  andtneansol 
production  on  a  large  scale  shall  l>e  owned  by  the  slate,  or  its 
delegate  the  muiiicipaiit)  .  1  he  despotism  of  gilds  would  not 
now  be  tolerated.  The  strictest  public  regulation  of  trade  and 
industry  will  probably  continue  to  be  that  of  the  state,  rather 
than  of  the  munidpaUty,  for  local  rules  can  be  evaded  by  mlgi»' 
tion,  the  state's  only  by  emigration.  But  the  smaller  bodiesare 
likoly  to  dHvJey  none  adventurous  initiative;  and  it  is  ajgwificant 
thattheysppearin  the  imagination  nearer  to  the  individual  than 
the  state  even  of  a  smaU  people  can  ever  appear  to  its  own 
citizens.  Yet  ft  is  not  the  smallest  unit,  the  parish,  that  haa 
shown  most  activity  in  Knul.md.  but  the  county,  a  unit  srith* 
metically  nearer  to  the  stale  than  to  the  individual. 

It  might  be  plausibly  argued  that  the  movement  of  modern 
events  has  been  rather  towards  a  kind  of  anarchism  (?.r.)  than  a 
kind  of  socialism,  if  it  were  not  for  the  element  of  compulsion 
(quite  contrary  to  anarchism).  Even  the  English  poor  law, 
universally  called  socialistic,  is  administered  locally  and  the 
depee  of  aofiailam  varies  with  the  pariahea.  When  the  atatcli 
legidatfkB  want  farther  and  funher  to  a  auoceaaiea  «f  Iriah  Land 
Acts  {iX^  18S1, 1903),  H  aaMuned  n  aedilfadG  «b«ncteri  th< 
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flM  «f  agricultmd  bdHby  WW  tnarfonied     (he  boiflfit  of 
die  Mi^oiil^.  H  huiOy  a<  the  wkoh,  iiy  Ok  acliM  of  dw 
But  the  ranlt  hu  been  •  Mete^wed  hidivUuaHtm.  The 

attempt  to  transfonn  all  industries  by  protection  has  not  been 
made  by  the  English  state  in  these  days.  It  remains  broadly 
true  that,  since  the  English  stale  In  rnmc  more  democratic 
(Reform  Acts  of  i8j3,  1H67,  1S841,  i--^  i  ilism  has  become  more 
and  more  of  the  municipal  thanuicr,  I  hf  end  in  view  having 
more  to  do  with  economics  than  with  [wjlilics.  it  mattered  little 
thcorciicaUy  whether  the  power  exercised  was  tha;  of  the  central 
autlioritv  acting  directly  or  the  delegated  power  in  the  hands  of 
the  '-  i  .Ki  r  public  bodies. 

This  has  been  the  course  of  even's  in  England  with  little 
conscious  theory  or  principle  on  the  part  of  the  people  or  even  of 
its  leadeiB.  It  is  certainly  a  paitial  fulfilment  of  the  aspirations 
of  those  whose  theory  or  principle  is  socialism.  The  most 
taapoctaiit  kim  of  andem  eedellini,  utalcb  nay  be  called  for 
COBWiiMKe  "iodBl  democntk''  eocblMin.  is  iomided  ea 
ecenemic  theoiy  moie  or  has  dearly  ttnderstood;  it  is  therefore 
often  described  as  economic  or  scientific  sodaUsm.  Many  men 
have  become  socialists  less  from  logic  than  from  sympathy  with 
suffering.  But  modem  socialism  without  disowning  sentiment 
knows  the  need  of  facts  and  sound  rca.soning  better  than  its 
predecessors,  whom  it  calls  Utopian.  While  among  civilized 
peoples  the  suffering  has  on  the  whole  grown  less,  the  influence  of 
socialism  has  grown  greater;  and  this  is  largely  owing  to  the 
efforts  made  by  the  best  socialists  to  reason  faithfully  and 
collect  facts  honestly.  The  remarkable  extension  of  socialism 
in  Gcmiany  may  be  traced  in  great  part  to  the  special  circum- 
■tanees  which  have  nuide  social  democracy  the  chief  effective 
oigBiBier  of  working  men  in  that  country.  But  modem  socialism 
ieiiotapuRlyGeninBpiodnct.  Teecicntific  socialism  Kngland, 
nance  and  Gennnny  have  all  made  contribution. 

Ite  theofetkal  faori*  ceae,  ta  two  cnrioody  diSnent  ways, 
bmn  pnctical  Ei^itand.  The  idee  that  the  nadeiiMldfaiboar  of 
the  poor  is  the  main  source  of  the  wealth  of  the  rich  is  to  be  found 
not  only  in  Godwin  and  Owen  but  in  the  minor  English  land- 
reformers  and  revolutionary  writers  o'.  :hc  i.tth  and  early  loth 
centuries,  such  as  T.  .Spcncc,  \V.  ORilvie,  T.  IlodKskiti,  S.  Read, 
W.  Thompson.  The  jxibitioiis  of  Ricardo  that  value  is  due  to 
labour  and  that  profits  vary  inversely  as  wages  were  taken  by 
Marx  [-.vitliout  Kicariin's  modifications)  as  rst.ililishcfl  do*  trines 
of  orthodox  political  economy.  It  was  declared  to  be  a  scientific 
truth  that  under  modern  industrial  conditions  the  "  exploits- 
ties  "  of  the  hibourer  is  inevitable.  In  the  theory  of  rent  the 
eiplabntfaB  of  the  tenant  by  the  bndlord  was  already  admitted 
hy  most  economists.  It  was  for  the  socialists  to  show  that  the 
aahration  both  of  tenant  and  labourer  lay  in  the  hands  of  the 
centiai  aathority,  acting  as  the  aocialiata  would  have  it  act. 

France  had  been  prepared  for  sodafim  by  8t  SbnoB  and 
Fourier.  The  revolutions  of  1830  and  i84S,dMM|b«n  the  wliole 
unsuccessful  in  directly  organizing  labour,  made  aodalfatlc  Ideas 
circulate  widely  in  Europe.  Men  began  to  ooxtcciveof  a  political 
revolution  which  should  be  also  a  sociiil  revolution,  or  of  a  social 
and  industnal  revolution  which  should  be  also  political.  We 
may  s.ay  broadly  that  the  socialism  of  lyto  was  either  inspired 
by  the  ideas  of  that  time  or  is  coloured  by  them.  Modem 
scientiiic  socialism  was  thus  about  fifty  years  old  towards  the 
end  of  the  first  decade  of  the  20th  century,  ft  would  have  little 
daim  to  be  scientific  if  it  had  undergone  no  change  in  that  time; 
but  the  change  was  not  greater  than  the  change  in  oathodos 
economic  doctrine,  which  indeed  it  had  followed. 

Ita  adheienta  may  be  classified  (i)  according  to  theory  and 
(e)  awittiiOt*t  to  policyf  '^xm^Hi  as  f^^fnifif  ^^^^^^tfi  J5  ically 
both  theoiy  and  polky,  facing  a  poBtiffal  i^hn  founded  on  an 

emphasis. 

There  arc  theorists  who  find  the  exploitation  of  the  tenant 
by  the  landlord  to  be  the  main  evil  whether  it  involves  the 
degradation  of  the  labourer  or  no*.  As,  some  theologians  confine 
their  criticism  to  the  Old  'I'estament,  so  Henry  George  and 
rrefweor  A.  Loda,  dmanins  the  name  «f  locialiit,  wauM  not 


directly  attack  the  system  of  modern  targe  caphab  but  the 
amiapiiatioii  of  land.  The  sodat-demoaat  attacks  both.  Be 
eiUier  takea  Mant  as  guide,  or,  aOowing  Marx  to  be  vulneiahie, 

he  stands  on  received  economic  doctrines  with  the  addition  of  a 
political  theory.  He  may  himself  rest  content  with  the  national- 
izing of  the  means  ef  productiop  or  he  auqr  (cod  towudi 

communism. 

In[xilicy  thcrci-sa  difTrrrnre  between  those  scientific  socialists 
who  admit  of  no  compromise  with  the  existing  order  and  the 
other  scientific  socialists  who  are  willing  to  work  with  ihi-  existing 
order.  The  straitest  sect  would  keep  quite  aloof  from  ordinary 
politics.  The  first  step  towards  compromise  is  to  allow  the 
formation  of  a  socialistic  party  in  the  legislature,  bearioga 
protest  against  all  other  exislii^F  patties.  This  is  the  rule  OB 
the  continent  of  Europe.  The  next  step  Is  to  aUew  memheis 
of  the  paity  to  be  ate  aeaibeis  of  odier  ^rthtg  polttiGal 
naitieet  tUs  Is  common  hi  a!ii«i«i>«i  mnA  tmr  Miwrf—  Tht 
political  hfatoiy  of  adentifie  aoclalian  ii  to  a  lai|e  estent  the 
history  of  iu  attenqita  to  avoid,  to  effect  and  to  ntUae  the 
compromise. 

There  is,  of  course,  a  large  body  of  socialists  outside  any  organ- 
ization. Partly  from  the  teachings  of  s<icialists  and  partly  from 
literary  descriptions  of  the  aims  and  reasons  of  socialism,  there 
are  multitudes  who  think  socialist ically  without  defining  their 
own  position  with  the  exactness  of  the  scientific  socialist.  It 
is  often  these  amateurs  who  fall  readily  into  Utopias  and  who 
confound  the  hound.nrics  between  socialism  and  communism. 
This  is  done  for  example  by  such  writers  as  H.  G.  Wells  and 
Upton  Sinclair.  '  The  temptation  is  evident.  The  borderland 
between  large  production  and  small  may  be  sometimes  debate> 
able;  and,  as  soon  as  the  socialistic  nationalising  of  large 
pmhKtioa  is  eitended  to  anaU,  the  way  is  open  to  the  Utapuw 
of  commnoink  CowiiMwhm  k  an  idea  bur  nore  Utopian  than 
socialism.  Like  the  Met  of»  kingdom  of  heaven  or  a  miBennfaiwi, 
it  springs  often  firom  a  flplritnd  enthuaiaam  that  feds  sure  ef 
its  end  and,  at  first  at  least,  recks  h'ttle  of  the  tncans. 

The  enthusiasm  may  spring  from  a  real  conversion  of  the 
sort  described  in  the  Republic  of  Plato  (vii.  516).  Even  scientific 
socialism,  depending  theoretically  on  close  adherence  to  economic 
[)rinciplc5,  (Upends  practically  on  this  conversion.  It  is  as  with 
Christianity,  which  depends  on  its  theology  but  also  on  its 
change  of  heart ;  till  we  have  refuted  both  we  have  not  refuted 
Christianity.  So  a  change  of  heart,  which  is  also  a  change  of 
view,  is  to  socialism,  as  a  religion,  what  economic  and  political 
theory  is  to  it  as  a  creed.  All  that  is  best  in  anarchism  shares 
this  spiittual  feature  with  ancialiwH.  It  is  of  a  higher  type  than 
the  human  qnqwtlqr  lAkh  went  with  Utopian  aodaliani; 
it  indodes  that  Qnnpkthy  and  moie.  It  nqnhns  'a  aMBtal 
eomenault  of  the  kind  taken  by  Hefd'a  metaplgprictan  and 
(anslogicaUy)  by  Dante  at  the  earth^  centre.  The  ebeemr 
begins  to  see  the  world  of  men  aQ  over  again,  throwing  from  hin 
all  the  prejudice  of  his  dass  and  abstracting  from  all  dames. 
This  abstraction  may  be  less  hard  for  those  who  belong  to  a 
class  that  has  little,  than  for  those  of  a  class  that  has  much,  as 
religious  conversion  is  held  to  be  easier  for  the  poor  But  it  is 
not  really  easy  for  any.  The  obser\-er  tries  to  conceive  what 
is  at  bottom  the  difference  between  rich  and  p<iMr  Casuists 
can  show  that  the  line  is  a  vanishing  one,  and  that  there  are 
large  groups  of  c.iscs  where  the  distinction  is  unsubstantial. 
Such  borderlands  arc  still  the  sporting  ground  of  economists 
and  philosophers  and  biologists.  We  could  hardly  contend, 
however,  that  no  distinctions  are  true  which  break  down  at  the 
border.  It  iseaBl  UBiafe  to  say  there  is  no  war  of  classes,  because 
at  their  neaicat  eMfenlties  the  daaaes  pass  into  each  other. 
At  theutmoet  we  night  infer  tliat  tlie  best  way  to  bring  the  war 
to  an  end  waa  to  cnwd  the  naueK  citreaitiea.  At  pieieBt, 
taking  the  contiast  not  at  Its  least  or  gRatcat  hat  at  its  mean, 
we  find  it  no  fancy.  The  features  that  Make  the  lower  as 
distinguished  from  the  hiRher  arc  of  different  quality  and  kind, 
not  merely  ol'  amount.  They  are  described  jM-rhaps  most  fully 
by  Tolstoy  in  Que  Jaire  t,  but  they  are  brought  to  the  ken  of 
amy  one  of  the  rich  who  can  owetfaaar  the  daily  talk  of  the  poor, 
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cnlcr  into  Uieir  daily  cares  and  put  himself  in  their  place.  If 
be  maJces  the  somersault  and  is  "  converted,"  all  the  little  aod 
(icat  privileges  of  the  rich  lecm  now  to  have  as  nuuiy  prustunp- 
tiooi  ■gainst  them  as  were  before  in  their  favour.  Why  should 
iltve  so  much  comfort  and  they  so  little?  why  should  he  be 
aacoce  whca  th^  live  fiom  hud  to  mouth?  why  should  art  and 
WMBceaadidiiiiiaiBit  be  thrown  m  liisownirEy  and  be  hardly 
withiii  thdr  leadi  at  all?  Such  and  similar  poadetiap  an  oot 
far  bum  a  levok  agaimt  Inequality,  whether  the  revolt  takes 
tha  lll^pc  of  anarchism  or  of  socialism.  It  carries  us  beyond 
the  paternal  socialism  of  Carlyle  and  Ruskin  or  even  the 
author  of  SybU,  relying  .as  Disraeli  did  on  the  "  pri  u  l  .  onirol  " 
of  the  old  English  state,  whith  was  occasionally  and  suajunodic- 
ally  constructive  as  well  a&  cuuLruUiug,  but  was  always  actuated 
by  a  feeling  like  that  of  a  chief  to  hia  clansmen.  The  exponents 
of  pateriiaJ  socialism  have  no  clear  consciousness  of  the  change 
in  the  state  itself.  They  think  they  can  still  use  the  old  tools. 
They  see  that  the  people  have  changed,  but  they  do  not  see  that 
if  the  past  cannot  be  revived  for  a  people  neither  can  it  be 
revived  for  a  state.  The  idea  of  lordship  (as  distinguished  from 
teaderahip)  ia  hffnming  intoleiable;  aod  this  lestiveoeaa  may 
oHitaiD  a  Mfcgimnl  afiiiiit  on*  of  the  wortt  liaks  of  aodaliim, 
boreaucracy.  Before  the  foweiniiig  hurBauciacy  had  destroyed 
all  originality  and  eocentiidty,  the  sovereign  people  would  have 
discovered  for  itself  that  "  tyranny  is  a  poor  provider." 

Great  Briiain. — In  England  a  certain  academic  interest  in 
socL-ilism  createtl  by  Mill's  distussiuiis  on  the  subject  in  his 
PoUiUdl  KcLiiwrny  i  i^^X)  aiid  a  more  I)ractic.^l  interest  by  the 
appearance  of  the  Christian  Socialists.  "  The  red  tcKii-fury  of 
the  Seine  "  caused  prejudice  even  against  suth  harmless  en- 
thusiasts. The  I'eojile's  Charter  I  in  the  'thirties,;  liad  no  socialistic 
element  in  it.  Socialism  first  sljovs  ed  signs ol  becoming  a  popular 
movement  in  England  after  the  lecturing  lour  of  Ilcnry  (icorgc 
{1S81-1&62  ')  in  advocacy  of  the  nationalizing  of  the  land,  .\bout 
that  very  time  (iSSo)  the  Democratic  (afterwards  in  iS8j  the 
Social  Democratic)  Federation  was  formed  by  advocates  of  the 
whole  sodaliatic  programme.  A  secession  took  place  in  1884 
wfaeo  Wiilian  llania»  H.  M.  Hyndman  aad  Belfort  Bax  fouMled 
the  Sodalitt  League.  WBSim.  Morris  parted  aempuv  with 
the  leasue  ui  iBgo,  «ad  Mtms  Is  Jmhw  haeone  nore  anarchist 
than  sodaliit.  Edward  Bellamy^  £mM«  BaOmtri  (1887) 
made  soeie  impression  among  intellectual  people  Ib  England; 
but  Robert  Blatchlord's  Merrie  England  (1894)  made  much 
more  '.v^.y  ,irriiint.'sl  the  multitude,  followed  up  as  it  was  by  his 
news[Kai>er  the  Ciarion.  There  were  sliLl  few  signs  of  a  strong 
parly.  The  hrsl  members  of  the  Fabian  Society  (iSS^)  were  by 
dcfmition  opportunists,  and  though  the  Falnjn  Ess<iys 
were  socialistic  they  were  the  declarations  of  men  willing  to  use 
the  ordinary  political  machinery  and  accept  reforms  in  the 
pRseat  that  might  point  to  a  socialistic  solution  in  the  very  far 
ditttt««w  lAflSt  of  the  Fabians  became  hard-working  radicals 
eC  the  old  ^rpe,  with  general  approval.  England  does  not  love 
cmntheappeaniiceef  arevohuioiB.  Nevenhelesa  a  change  has 
OMne  over  the  qiirit  of  t^glwi*  poBtica  in  the  diiectioa  desired 
by  sodalista,  though  hardly  through  any  eioftt  of  theba.  The 
change  was  predicted  by  Herbert  Spencer  In  iMe  (Veilm.  Xev. 
.\prin  some  years  before  household  sufTrage  (1867).  In  The 
Mait  ivrsus  the  SUile  (1885)  he  demonstrates  that  liberal  legisla- 
tion which  once  ineaiit  the  rcir.i  A  al  of  obstacles  now  meant  the 
coercion  of  the  individual.  Though  a  large  part  of  the  coercive 
measures  enumerated  by  Spencer  are  rather  regulation  than 
socialism,  undoubtedly  there  is  here  and  there  .i  s<Kialisiic 
provi.sion.  Thomas  Hill  tireen's  dictum,  "  It  is  the  jusiness 
of  the  Suic  to  maintain  the  conditions  without  which  a  free 
eicrcisc  of  the  human  faculties  is  impossible  "  (Liieral  LegisUiiioH 
and  Prudom  oj  Contract,  1881),  did  not  in  appearance  go  much 
further  than  Herbert  Spencer's  that  "  it  is  a  vital  requirement 
for  society  and  for  the  individual  to  teoogniae  and  enforce  the 
oonditiniatoanoanalaodallife"  {Tkt  Mm  unat  m  Sm, 
p.  los);  bat  the  fbnaer  taw  detOf  that  tke pifi7  «f  tlw  ftetnre 
must  go  bqraad  mere  regulation.  Too  nach  importance  has 
besa  atlachad  to  «  asariai  of  8b  WOUbb  Humnrt  in  iBtt, 


"  We  are  all  Socialists  now.''  He  meant  no  more  than  that  we 
are  all  social  reformers  who  will  use  the  aid  of  the  state  without 
scruple  if  it  seems  necessary.  He  did  not  mean  that  the  English 
people  had  adopted  a  general  principle  of  aodaliam.  Except 
in  the  case  of  free  trade,  it  is  hard  to  discover  a  general  principle 
io  EngUah  politics.  The  CIncliab  people  judge  cadi  oaie  on  the 
merits,  and  as  if  no  asnsnl  wtSBOfim  «vir  afsttad  tbe  npiits. 
Regulation  aod  not  hiitiative  is  the  prevailing  feature  af  the 
action  of  government  even  now.  The  sailwaya  ate  stfD  in  private 
hands.  The  state  railways,  canals  and  forests  of  India,  though 
John  Morlcy  (afterwards  Viscount  Morley)  "  made  a  present 
of  them  lo  the  Socialists  "  (House  of  Commons,  lolh  July 
lyoO),  arc  the  public  worLs  of  a  modern  l>cnevolcnt  despotism, 
and  do  not  go  very  far  beyond  those  of  its  ancient  protot)^!^ 
They  are  the  works  not  of  the  Indian  but  of  an  alien  demo- 
crat y.  Contrariwise,  in  England  itself,  possessed  of  a  fair 
measure  of  self-government,  crowTi  lands,  government  dock- 
yards, army,  fleet,  post  office  were  in  existence  when  there 
was  no  thought  of  slate  socialism;  they  are  not  modem  innova- 
tions  but  time-faonouied  institutions. 

The  same  is  true  of  a  great  part  of  munidpal  sodalism.  It 
etisted  in  the  middle  of  the  19th  century,  and  00  local  «— -—■■-"y 
would  have  been  deterrsd  from  bavhig  its  own  water-supply 
or  gas  works  by  any  fear  of  ancialism.  The  fear  is  still  leiB 
deterrent  now;  and  we  have  seen  dectiic  lighting,  tramways, 
parks,  markets,  ferries,  light  railways,  baths  and  wash-houaee, 
house  property,  river  steamers,  libraries,  docks,  oystc-r  beds, 
held  by  towns  hke  Glasgow,  Birmingham,  Manchester,  Liverpool, 
Leeds,  Bradford,  Hudderstield,  Colchester.  Sometimes  the 
management  is  economical,  sometimes  w.asteful;  but  in  all 
cases  the  undertakings  have  ijci  n  su|  [xjr-.eil  by  a  majority  who 
rare  little  for  general  theorj'  and  everything  for  UksI  interests. 
The  "  unity  of  administration "  successfully  advocated  by 
Edwin  Chadwick  in  the  later  Victorian  period,  and  requiring 
"competition  for  the  field  but  not  in  the  field,"  is  not  inconsistent 
with  munidpal  socialism.  This  last  has  been  provided  with 
new  machinery  by  the  establishment  of  county  and  distnet 
councils  (1888),  parish  coundb  (1894)  and  even  the  pethapa- 
ethcmliie  intended  metropolitan  botouili  eoaacils  (1899). 
TU  1907,  when  the  pwnnariwe  pai^  la  the  London  County 
Councfl  were  heavily  defeated,  that  coukO  was  oertamly  moving 
in  the  path  of  municipal  sodafim.  But.  in  its  achievements 
as  distinguished  from  its  claims,  ft  had  not  overtaken,  still 
less  surpas-Tcd,  Birrainghan>  or  Glas>;ow.  Municipal  socialism  in 
liritain  finds  many  critics;  it  has  the  drawbacks  of  all  democratic 
self-government.  It  is  sometimes  w.ostcful;  but  it  is  seldom 
corrupt;  and  there  is  no  general  desire  for  a  return  to  a  less 
adventurous  imiHcv.  In  the  country  districts  democracy  is  still 
imperfectly  conscious  of  its  own  power.  There  are  acts  on  the 
statute  book  that  would  well  equip  a  parochial  socialism;  but 
socialists  seem  to  be  able  to  do  little  more  than  accelerate  slight^ 
what  seems  to  be  the  inevitably  slow  pace  of  political  rsfoim 
in  England.  Whether  the  extcuion  of  the  franchise  to  womca 
will  quicken  the  rate  ef  lefmn  b  uncertain. 

With  every  aUowaace^  the  change  in  En^ish  politics  has  been 
real,  and  it  has  been  due  in  a  great  measnra  to  the  growth 
of  organization  among  working  men.  The  old  trade  unionism 
passed  out  of  its  dark  ages  by  the  aid  of  legislation  (in  1871), 
which  was  for  thirty  years  (till  the  TatT  \'.i'c  decision  in  itjoi, 
the  older  view  being  restoretl  by  the  Trades  Disputes  .\ct  1006) 
considered  to  give  to  the  trade  unions  the  advantages  of  a 
corporation  without  the  drawbacks,  .^t  the  same  time,  through 
a  better  law  of  small  partnerships  (Industrial  ar.1  I'rnvidcnt 
Societies  Acts  1852,  1S62,  1S76),  the  co-operative  societies  were 
making  rapid  progress.  Compulsory  education  (1870)  increased 
the  intelligence  of  the  labouring  classes  and  therewith  their 
power  to  use  their  opportunities.  Labour  legislation,  removing 
truck,  making  iuqiection  and  wyii»rinn  q{  ^ctorica  moKa 
stiingBnt  (see  the  eonaolidBtiag  Act  of  1878  and  the  Factoiy 
and  Wodubop  Act  tgoi)  and  praviding  compensadoa  tit 
acddeata  («9o6),  was  imuaided  by  both  political  parties.  Thb 
was  not  lariaHim  but  lagalattat.  Hia  aid  unioabti  una 
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radkak  of  the  aM  type.  Net  so  tlie  uniooisu  who  cmm  first 

into  pramiiKace  with  the  Dock  Stiiko  fat  Londoii  in  1889.  The 
way  had  been  prepared  by  demomtmioin  of  the  unemployed 
in  1887  and  1888.   When  uniooiun  embraced  unskilled  labourers, 

and  at  the  same  time  pressed  on  the  federation  of  all  trades 
societies  and  thoir  joint  arli<ni,  -.vhcn,  Um>,  in  the  trade  union 
congresses  the  intervention  of  Ihc  btj-lu  was  re|jcaledly  claiincil 
as  csM  tiiiai  to  the  success  not  only  of  an  eight  hours'  day  but 
of  surh  socialistic  measures  as  nationalization  of  the  land,  it 
was  manifest  that  there  was  a  new  leaven  working.  Tiu  larRer 
the  numbers  included  in  the  trades  societies  the  more  their 
organisation  was  bound  to  depart  from  that  of  ihe  mass  meeting, 
and  to  become  indirect  instead  of  direct  aeU-govenunent, 
fmnunent  by  representatives,  and  more  aadmoiebyapedaOy 
tniBed  i^iiiientativfa.  This  was  a  tendency  towsrdt  bviMU- 
cagr^OTfovtnimBt  byoffidib,  not  the  highest  type  «f  papular 
fgvemneBt.  A  better  preparation  for  dcaooatic  gownment 
has  been  given  by  the  co-operative  locictieai  B  it  be  tme  tluit 
mder  a  coming  socialism  the  working  daaa  tnost  dominate, 
then  every  phase  of  organization  must  be  welcomed  which 
widens  their  ciperii.ni u  of  sill-government,  more  especially 
in  the  handling  of  industrial  and  tommercial  affairs.  This  last 
kind  of  education  has  been  well  given  by  co-operation,  though 
chiefly  through  capital  and  hired  latmur  on  the  old  pattern 
of  the  ordinary  employers.  Co-|)arincrship  societies,  be^t 
exemplified  in  the  midland  districts  of  England,  arc  more 
democratic;  but  their  numbers  are  few.  The  claims  of  the 
workman  are  somewhat  in  advance  of  liis  education.  On  the 
other  band  it  seems  impossible  in  Rnglnil  to  secwe  modente 
conmilwii  without  extravagant  claims. 

GcrsMHqr.— In  GeriBaiqr  i  was  long  an  axiom  that  aodalists 
must  leave  ordinary  poUtScs  and  political  machineiy  severely 
alooe  as  an  evil  thing.  The  tboit  nnd  fmlle  stim^liiroiBstitn- 
timtt  Uhoty  in  iliiB-iAi^  had  driven  most  of  tfaoae  who  were 
"  tMnkxng  sodalutically  "  into  abandonment  of  poUtieal  refonn 
and  into  plans  of  fundamental  change  amounting  to  revolution. 
Karl  Mario  (1810-1865)  and  K.  J.  Rodbcrtus  (^.r.)  contented 
thcmsil* es  with  laborious  and  profound  su;dii  s  rjnt  intended 
to  bear  immediate  fruit  in  practice.  Marx  and  I..lss.i11c  were  not 
so  pacific.  The  former  w;i;i  from  :hc.  Iir.^t  i see  hi.s  Manifesto 
of  1847)  inclined  to  give  socialism  an  iiuernalional  character, 
taking  also  no  pains  lo  distinguish  it  from  communism.  I.ni5sallc 
desired  it  for  his  own  nation  first.  Both  of  them  were  in  a  scnse 
Hegelians.  From  Hegd  tlwy  had  learned  that  the  world  of  men, 
like  the  world  of  things,  was  in  constant  pcoceia  of  development ; 
bat  unlike  Hegel  they  regarded  hnman  evolution  as  porely 
materialistic,  effected  always  by  a  stmg^  tietween  daises  in 
society  for  tlw  outward  means  of  weU-bebf.  Fendalitai,  itself 
the  lesidt  of  aidi «  struggle,  bad  given  place  to  the  lule  of  the 
Bifaldio  daases.  The  struggle  to^y  is  between  the  middle 
dasses  and  the  working  classes.  At  present  those  who  do  not 
poness  capital  arc  obliged  to  work  for  such  wages  as  will  keep  them 
alive,  and  the  Ka:n.s  from  invei'.l  ions  aiid  t  iDnomii  s  arc  urei!  by 
the  employers  atid  capitalists.  The  Lbourtr  wor».s  al  his  cost 
price,  which  is  "  the  socially  necessary  wages  of  subsistence  " 
(the  bare  necessaries  of  a  civilized  life);  but  he  prtxhices  much 
more  than  his  cost,  and  the  surplus  due  to  his  "  unpaici  laliour  " 
goes  tu  the  employer  and  capitalist.  This  is  what  Lass^illc  called 
tile  "  brazen  law  of  wages,"  founded  on  Ricardo's  supposed 
doctrine  that  (a)  the  value  of  an  article  that  is  not  a  monopoly 
is  determined  by  its  cost  in  labour,  and  (ft)  the  wages  of  labour 
tend  to  be  simply  the  necessaries  of  life.  The  tendency  of  the 
bfaoariBg  poptilation  to  increase  beyond  tbe  means  of  steady 
enpiojnient  is  a  fueqneat  benefit  to  the  capitalists  in  the  periodic 
fispaniioni  of  investment  and  enterprise,  arising  in  response  to 
new  inventions  and  discoveries.  Large  bus^eas  in  modem 
economy  swallows  up  small.  Not  only  the  independent  artisans 
and  workers  in  domestic  industrirR  l  it  the  small  capitalists  and 
employers  who  cannot  alTord  lo  intrtHiucc  the  economies  and  sell 
at  the  low  prices  of  their  large  rivals  are  disappearing  But 
the  growth  ol  tbe  proletariat,  togetlter  with  the  concentration  of 
bvrinaN  into  feww  hands  and  hi^  cempaniw,  will  cane  the 


downfall  of  the  pnaent  tytum  of  industiy.  The  proletariat 
will  realise  ita  own  atrength;  and  the  means  and  materials  of 
productum  will  be  concentrated  finally  into  the  hands  of  the 
commoawealth  for  the  good  of  all.  This  revalotion,  Hie  that 

which  ovrrtonied  feudalism,  is  simply  the  nest  stage  of  an 

evolution  happening  without  human  will,  fatally  and  necessarily, 
by  virtue  of  tlic  conditions  undcr  which  wealth  is  produced  and 
shared  in  our  times. 

Such  was  in  substance  the  view  of  all  the  Grrman  Mxialists 
of  the  last  half  of  the  itjth  century.  Kvcn  Rodhertus  had 
advanced  a  claim  of  right  on  behalf  of  working  men  to  the  full 
produce  of  their  labour,  but  thought  the  times  not  ripe  for 
socialism.  Tbe  others  nutde  no  such  reservations.  I.assaUe 
planned  a  centralized  organisaiion  of  workmen  led  by  a  dictator, 
and  called  on  the  government  of  Prussia  to  establish  from  the 
public  funds  co-operative  associations  such  as  his  o|^nent 
Schulie-Delitsschhadhaiied  to  plant  by  self  hdpi.  Hissocialiam 
was  rather  wifiiwMil  than  onlvcnaL  Marx  IflBknid  beyond  Ui 
own  oatkn.  He  fbonded  the  International  Unlan  <(  Woridnf 
Men  in  1864,  the  year  of  laasalle's  tragic  death.  Be&ire  the 
common  danger  of  police  prosecutions  and  persecution  the 
followers  of  Lassalle  and  Marx  were  united  at  the  congress  of 
(lotha  in  1875.  The  name  so<ial  dcmorrats  had  crept  into  use 
about  i86g  when  the  followers  of  Marx  founded  at  a  congress  in 
Kisenach  the  sixial  dennxratic  working  men's  party  Tiie  party 
hcRan  to  Im- a  [Kiwer  at  t he  congress  of  Ciotha,  It  is  a  pijwcr  now, 
but  its  doctrines  and  policy  have  undergone  some  ch.anpc. 

Thelast  quarter  of  the  iQlh  century  witnessed  (i)  the  repressive 
laws  of  1878,  (2)  their  ttpeal  in  1890,  {3)  the  three  Iiourance 
Laws  and  (4)  a  quickened  piogteia  of  German  industry  and 
wealth  during  tUfty  ytm  «f  psMe  and  coBsoBdatioB. 

Bisuarck'e  gowenimffnt,  aJanted  bgr  attenptt  on  the  Bfe 
of  the  tmpmi  and  bjr  tha  iacnaaed  nmnberof  votes^vnto 
wvisKstif  cawBdatea  for  the  leUatag,  procured  the  passing  of 
the  Bseeprional  Foweif  Act  Mumatot  Cbeft)  in  1878.  Tfaa 
legislation  at  this  time  resembled  the  Sfa  Acta  of  iSt9  in  En^and. 
Combined  action  and  open  utterance  in  Germany  liwame  almost 
imfmssililc;  am!  fnr  orRans  of  the  press  the  social  democrats  had 
recourse  to  Zurich.  Licbknccht  and  Bclwl  could  still  raise  their 
voices  for  them  in  parliament,  for  Bismarck  failed  in  his  attempt 
to  deprive  meriibers  of  their  immunities  (March  1870^  But  the 
agitation  ,is  a  •^  holr  was  driven  iinderKroijiid ;  and  it  speaks 
well  for  the  patience  and  self-control  of  the  people  that  no  wide- 
spread excesses  followed.  The  declaration  of  the  Social  Demo- 
cratic congress  at  Wyden,  Switsetlaixi,  in  1880,  that  their  alms 
should  be  furthered  "  by  every  mrsni "  instead  of  the  old  phrase 
"  by  every  lawful  means,"  was  a  natural  rejoinder  to  the  law 
that  deprived  tbem  of  the  lawful  means;  and  it  aeema  to  have 
had  no  evn  caBsequencxa.  In  taSt  wpwitolen  wao  00  lor  fdaned 
thattradennionsweieallowcdtorecoveriegalstanding.  In  1890 
the  reichstag  refused  to  renew  the  law  of  1878  fora  fifth  period; 
and  finally  in  j&qq  it  repealed  the  bw  forbidding  tbe  amalgama- 
tion of  workmen's  unions,  and  spcri.illy  aimed  at  the  new  social- 
istic unions,  the  natural  allies  of  the  social  democrats.  The 
vexatious  prosci  if. ior.s  and  rondemnalions  for  Majwtiits- 
beleidigung  i/iSsc  mujfsif)  fullowmg  lSqc  did  the  cause  more 
good  th,xn  harm.  The  soci.^lis^ic  voters  increased  from  437, -13.'^  in 
1878  to  1,800,000  in  1804  an<l  3,120.000  in  1898,  while  the  elected 
members  increased  from  i  i  in  1877  to  46  in  1894  and  56  in  1898. 
By  1903  the  voters  had  increased  to  three  miWions  and  in  the 
elections  of  February  1907  they  were  3,»40,eea  Hie  aocfaliatfl, 
however,  in  1907  found  tbemsdvcs  represented  by  43  memben 
as  agaiobt  79  in  (903.  The  reduced  representation  was  doe  to  a 
oombiaatfonof  the  other  parties  againet  tbem,  the  flMfttcfs  at 
ime  not  being  indnstrial  policy,  hot  colonial  government  and 
naval  eipendture.  The  increase  in  tbe  number  of  voters  remains 
a  proof  that  the  power  of  the  party  in  Germany  has  rather  in- 
creased than  diminished  In  loo-K  they  gained  seven  scats  in  the 
Prussian  Diet,  where  they  had  hitherto  hern  unrepresented. 
Yet  "  remedial  measures  "  had  been  passed  which  were  intended 
to  make  socialism  unitcccssary.  Bismarck,  who  admired  Lassalle 
and  had  no  aouplea  abont  the  interventfan  «f  fhe  atate^  had 
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planned  a  scries  of  measures  for  the  insurance  of  workmen 
against  sickness,  acridenis  and  old  age,  measures  duly  carried  out 
iaiSSj,  i884Bnd  1891,  respectively.  The  socialists  not  unreason- 
Mf  reguded  the  government  as  their  convert.  They  could 
■gitt  t»  twi»«t)ier  "  unwilling  witntMCi,"  the  Cbcistian  Socialists 
and  tte  *•  Soddirtt  «f  tlw  Ch^.** 

In  the  Protestant  pnU  of  Ganuqr  the  WuMkt*  »»  •  rule 
were  soda!  democrats,  in  the  (^tholk  aa  a  role  they  were  Christ  ia  n 
Socialists.  .\s  early  as  1-86:5  and  1864  Dr  DfillJnger  and  Bishop 
Ket Icier,  followed  by  Canon  MoufanK,  had  represented  socialistic 
sentimi  nt  and  doctrine.  Ketteler,  who  had  been  under  the 
influenrc  of  I^salle,  had  hopes  that  the  church  would  make 
productive  associations  her  special  care.  Moufang  would  have 
depended  more  on  the  state  than  on  the  church.  .Ml  were  awake 
to  the  tvBs  01  the  worioneB^  pociUon  as  described  by  the  social 
dtnocnU,  and  th^  mne  auioas  tfaet  the  Catholic  church 
ihonM  B«t  tern  the  cm  of  tbt  evSt  to  be  effected  without  her 
■■iitencei.  Kettder  Ad  hi  1S77;  and  the  pope^  engrdical 
ef  the  28th  of  December  1878  bote  no  trace  of  hit  influence, 
mi.u'ng  up  as  it  did  socialists,  nihilists  and  rommunists  in  one 
common  condemnation.  The  enryclical  Dr  conditimif  opifirum 
of  i8<M  might  show  that  the  views  of  the  Christian  Socialists 
ha<l  penetrated  to  headquarters;  but  the  encyclical  on  Christian 
Democracy  of  lyoi  (January)  betrays  no  5yiii;ia(li>'  with  them. 
The  Protestant  church  in  Germany  has  been  hampered  by  fear  of 
offending  the  government;  but  it  contains  a  vigorous  if  tiny 
body  of  Christian  Socialists.  Rudolf  Todt,  a  country  pastor, 
wae  thdr  prophet.  lOa  book  on  Radical  Gtrman  Soeudim 
md  CArMen  Stdttf  (1878)  led  Dr  Stacker,  the  court  chaplain, 
to  fimnd  aa  aasocfattien  for  "  Social  Rdorm  on  Chriatian  Prin- 
dplca."  This  was  denounced  rather  unfairly  by  politicians  of  all 
ranks  as  an  organized  hypocrisy.  Its  influence  was  shortlived, 
and  its  successor,  the  "Social  Monarchical  Union"  (iSgo),  share<l 
the  unpopularity  of  St(>cker,  its  foun<ier.  Even  the  Soi  iiilists  of 
the  Ch.iir.  mifldle  class  Protestants  as  they  were,  would  have 
nothing  to  say  to  it,  but  preferred  to  go  a  way  of  their  own. 

From  the  year  i858there  had  existedaleafUeof  economists  and 
Aateamen  called  the  "economic  congress"  {Volknnrtsckaft- 
Udur  KoHgrui),  a  Und  of  English  Cobden  Club,  though  it  aimed 
diieiijr  at  bee  tnde  aaoac  all  sections  of  the  German  people  in 
panlcnlar.  After  the  Eiqme  its  woifc  see  me  J  finiriwd;  and  a 
new  society  was  formed,  the  "  Unkm  for  a  Policy  of  Social 
Reform  "  (Verein  fUr  Social pelUik).  Professor?  G.  Schmoller, 
W.  Roscher,  B.  Hildebrand.  A.  Wagner,  L.  J.  Brentano,  the 
statistician  E.  KnRel  and  others  met  at  Halle  in  June  1872,  and 
a  meeting  of  tht-ir  su|i;H>rt'jr^  I'oilowcd  at  Eisenacli  iii  October  of 
that  year.  These  Kathrdrr-Svudisten  or  Socialists  of  the  Chair 
(academic  socialists)  agreed  with  the  social  democrats  in  recog- 
nising the  existence  of  a  "  social  question,"  the  problem  how  to 
make  the  labouiera'  condition  better.  To  the  old-fashioned 
ecoaoDiiat  this  waa  no  pvtAilen  for  the  kgiabtuie;  competition 
soived  ita  own  ptoUems.  Bat,  while  the  aocfad  democrats 
hwked  for  sodal  revolution,  the  academic  socialists  were  content 
toworkforsodalreform.tobcfurthercdby  the  state.  The  state 
was,  to  them,  "  a  pn-n!  moral  institution  for  the  education  of 
the  race."  They  were  a  company  of  moderate  state  socialists, 
relying  on  the  state  anil  the  state  .is  it  then  was.  They  did  mui  h 
gratuitous  service  to  the  government  in  the  preliminary  in- 
vestigations preceding  the  great  insurance  laws. 

The  German  people  were  made  a  little  more  Inclined  to  state 
socialism  than  before  by  the  el^icicncy  displayed  by  the  bureau- 
tncy  in  the  wan  of  1866  and  187a  If  the  Insurance  Laws  are 
ioond  to  work  weill,  tUa  hidination  may  he  oonfirmed,  and  the 
idtaof  a  revolution  may  fall  into  the  background.  The  attitude 
of  the  !K>ciaI  democratic  party  became  less  uncompromising  than 
in  earlier  d:iys  Sinte  they  regained  their  liberty  in  l8<jo,  their 
leailcrs  h.ivc  kept  them  well  in  h.ind.  Their  principal  journal 
\\iru\irts  '.v;is  conducted  with  ^rcit  alii'ity.  Their  aRitation 
became  as  peaceful  as  that  of  trade  unionists  or  co-operators  in 
England.  They  ceased  to  denounce  the  churches.  They  tried 
to  gain  ayiBI>ethy,  quite  fairly,  by  taking  up  the  cause  of  any 
dlitwwed  woihcia,  or  ewa  in-Bled  waivea  in  cnhwiaa,  and  nigmg 


re<lrcss  from  the  state.  The  present  state  had  become  to  them 
almost  unconsciously  their  own  state,  a  means  of  removing  evila 
and  not  a  mere  evil  to  be  removed.  The  anarchists  had  been 
disowned  as  early  as  1 880^  TheeitKmeaociallsts  who  demanded 
return  to  the  old  tactica  woe  cast  out  M  Erfurt  hi  1891,  and 
becaau  "  Independent  SodaHita." 

The  controversy  between  friends  and  critics  of  socialism  stfll 
rages  in  learned  circles,  producing  a  prodigious  quantity  of 
literature  year  by  yiar;  tjut  ihc  old  strictures  of  Treitschkr  and 
SchUffle  seem  now  to  Ilivl-  Iilsi  ;i  liitli-  of  their  point.  Though 
the  programme  adoptetl  al  (;<ilhain  1875  was  not  entirely  or  even 
seriously  altereil,  the  parts  of  it  due  to  Lassalle  fell  into  the 
background.  For  many  years  Marx  and  not  Lassalle  was  the 
great  authority  of  the  party.  Mant  died  in  1883,  but  remained 
an  oracle  fill  1894,  when  (just  before  his  own  death  in  1895) 
Engeb  pubhahed  the  laat  vahune  of  his  friend's  book  00  capital. 
The  voluBte  waa  opectad  to  aobc  certam  logical  dilBcnltlea 
in  the  system.  Instead  of  thia,  ft  canaed  a  fading  of  disappoint- 
ment ,  even  among  true  believers.  Many,  TSkt  Bebel  and  Kautsky, 
kept  up  the  old  adoration  of  Marx;  tnit  many,  like  Eduard 
Bernstein,  rightly  fell  that  to  give  up  .\Iar.\  is  not  to  give  up 
socialism,  any  iiinre  t.'iiir.  tugiveup  Cenesis  istogivc  up  theology. 
Bernstein  openly  ptui>os<.-ii  in  congress  that  the  old  doctrines  and 
policy  of  the  party,  involving  as  they  do  the  tlespair  of  reform 
and  insistence  on  the  need  of  revolution,  should  be  dropped. 
He  had  not  carried  his  point  in  igo8,  but  his  inlluence  seemed 
to  be  increasing.  The  death  of  Liebknccht  (August  1900}  » 
moved  from  the  ranks  of  the  aodal  dMBOCnta  one  of  th^  moat 
heroic  Bguica,  bat  alao  one  of  the  itiiaagat  opponeata  of  mdi  a 
change  of  front.  Yet  Llebknecht  himsdf  had  made  concessions. 
It  was  impossible  for  a  man  of  his  shrewdness  to  close  his  eyes 
to  what  the  state  had  done  for  the  German  workman.  It  was 
impossible,  too,  to  ignore  the  progress  that  Germany  had  made 
in  wealth  and  induslrv'  since  the  creation  of  the  Empire  in  1871. 
Germany  h.as  Ixcn  fii-^t  l.i<()niiiig  a  manufacturing  country; 
and,  though  the  growth  of  large  manufacturing  towns  in  the 
Rhine  valley  and  elsewhere  has  multiplied  socialists,  it  has  added 
to  the  income  of  the  German  workman.  He  is  further  from 
poverty  and  distress;  and  his-  sodaliim  meana  an  cndeammr 
after  a  buger  life,  not,  as  formerly,  a  auie  atmggle  againat 
starvation.  It  is  likely,  therefore,  to  have  leas  and  less  of  mere 
blindness  and  violence  in  it. 

The  German  socialists  were  chiefly  interested  in  sc-curing  such 
an  extension  of  the  franchise  in  Prussia  as  w<ju!d  make  their 
representation  in  the  Prussian  parliament  (orrespond  as  near  lo 
ttie  number  of  iheir  adherents  as  in  the  Reichs'.ag  itself.  1  hey 
had  only  gained  seven  seals  in  the  former  in  June  i()o$,  though 
they  had  perhaps  half  a  million  of  adherents  in  Prussia.  They 
seemed  for  good  or  for  evil  to  be  taking  the  place  of  the  old 
radical  party.  The  position  in  Austria  was  somewhat  different. 
The  first  general  elections  held  under  a  really  demociatic  auffiage 
(May  1907)  lesulted  fn  the  ittam  of  eighty  aodalderaociataand 
sixty  Christian  socialists  to  the  Rddurath,  as  compared  with 
eleven  and  twenty-six  in  the  unreformed  perliamcnt.  They 
were  opposed  (as  anti-clerical  and  clerical)  on  many  questions, 
but  (hey  made  it  certain  that  economic  and  industrial  policy 
arTecting  the  whole  nation  wouM  rivnl  [icrlur.is  out  rival 

the  questions  of  racial  supremacy  and  haute  politique  that 
absorbed  the  attention  of  the  old  Reichsrath. 

France. — In  France  the  socialists  have  found  it  harder  to 
worit  in  the  parliamentary  harness.  Marx  had  said  long  ago  that 
for  the  auoceaa  of  socialism  besides  Engliah  help  thete  must  he 
"  the  crowing  of  the  Gallic  cock.'*  French  enthuaiaam  for  social 
revolution  is  feeble  in  the  country  districts  but  very  strongly 
pronounced  in  the  large  towns.  The  Communards  <A  i87r  might 
be  called  municipal  socialists  of  a  S()rt,  hut  their  light  went 
out  in  that  atmie  terrible.  Something  like  a  movement  towards 
organized  socialism  began  in  iSSoon  the  return  of  some  prominent 
members  of  the  old  commune  from  exile.  A  congress  was  held 
at  Havre  under  the  leadership  of  J.  Guesde  and  J.  A.  Ferroul; 
it  adopted  a  "  CMtcUviH "  programme,  CaHadmsaw  meaning 
atateaodafiott.  AiiiinairityanderJ.F.E.BioiiaaraiidJ.  F.  A, 
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Jofirin  broke  away  (in  1881)  from  tbe  main  body  and  stood  out 
for  municipal  socialism,  decenlralizaiion  .mcJ,  later  (1SS7),  self- 
governing  workshops  aided  by  public  money.  Co-operative 
workshops  arc  already  subsidized  iti  France  from  iht-  public 
funds,  and  favoured  by  preferences  in  public  works  and  other 
privileges,  without  striking  results.  The  Bromtistcs  are  also 
called  PossibilisUs,  as  content  with  such  socialism  as  is  im- 
mediately practicable.  They  supported,  for  example,  agrarian 
fefonn  on  tiie  present  basis  of  private  property  (Mareeilleii,  1893). 
After  several  unsuccessful  negotiations,  the  amalgamatiOD  of 
Uw  CoUectivisU,  Poaiibiliits  and  ^anqui^  (cxueme  revolu- 
ttBDuin})  WMUConplidMdlBiBgo.  But  the  body  had  not  the 
cafaaioil  «f  lbs  Cknna  paity.  Though  the  locialiBU  in  the 
Qiunlwr  acted  more  or  Icaa  kqrally  together,  they  were  not 
dosely  controlled  by  the  organization  outside.  In  consequence 
(like  Mr  John  Burns  in  England  in  1003-1906)  those  who  accepted 
oflice  usually  tame  un<lur  a  iloud.  Tliishapi,H:ned  to  M.  Milk-rand 
when  he  became  miiiisier  of  commerce  in  the  \\  aldtck  Rousseau 
government  of  iSi^r;,  and  in  a  less  degree  to  M.  Jaurcs  when  he 
became  vicc-pnsidint  of  the  Chamber.  M.  Millcrand  was, 
indeed,  expelled  from  the  party,  and  at  thesocialisl  congress  of 
Amsterdam  (August  1904)  a  strongly  worded  resolution  con- 
demned any  participation  by  s<xialists  in  bourgeois  (mi<ldlc- 
cUaSi)  government.  The  vote  was  not  unanimous,  and  the 
NHlution  it.sclf  wasattributcd  to  the  GcrmanBebeL  An  attempt 
WM  made  in  Paris  (.\pril  1905)  to  bind  the  various  parties  of 
Fnach  socialista  more  closely  together  by  focming  a  new  "  Social- 
tepaity,thefxeDiJiSeaiiaaof  thelatmatioiudLabour  Union." 
It  hid  dowa  atiiiigtot  luki  Iv  the  gaidaiue  of  aodaStt  deputies. 
In  compaifaon  iilth  the  MmSy  milted  action  of  the  Gcnaam, 
the  proceedinp  of  the  Frendi  aodalists,  perhaps  from  their 
greater  political  liberty,  seems  a  wayward  guerilla  warfare.  The 
French  state  is  not  on  principle  averse  from  intervention.  It  has 
been  always  more  ready  than  in  England  to  interfere  with 
competitive  trade  and  to  take  the  initiative  on  itself.  It  controls 
the  Bank  of  France,  owtvs  most  of  the  railways,  and  directs 
secondary  as  well  :is  primary  etlucation.  After  the  disputes  at 
Carmaux  (in  1802)  it  proijosed  to  lake  over  the  mines.  There 
is  no  general  poor  law;  but  old-age  pensions  have  been  voted, 
and  workmen's  compensation  is  as  olcl  as  1888.  State  socialism 
might  have  gone  farther  if  French  bureaucracy  had  not  proved 
less  efficient  than  German. 

Though  then  an  aocjalistic  French  profeasontliere  can  hardly 
be  laid  ta  be  a  bodr  of  acadtnie  aodaliita  in  fkance.  The 
■twogfH  winiinmirwrfltiigli«UBthatoltheo»thodoK«cenomi^, 
P.  B.  Levaaaeur,  P.  P.  Leny-Bcauliea,  Yves  Guyot.  Even 
Professor  Charles  Gide,  though  reformer,  is  not  socialist.  Of 
the  two  party  periodicals  La  Rome  socialisle  is  moderate,  Le 
Mouvt-nunt  sod<jii!:U  hardly  so.  The  latter  is  in  many  ways 
more  akin  to  anarcluMn  than  state  socialism.  Sotialiiin  has 
its  allies  :ii  '.lie  spoM  lie  Christian  socialism  of  the  Chnrches,  both 
Catholic  and  l'rotc-»lanl,  and  in  the  solidarists  who  wouhi  tr.ms- 
fonn  the  exi.sting  syiicm  of  cm|ili:.\ mciit  without  abolishiiig 
private  pro|:)erty.  The  stliool  of  Lc  I'lay,  ihouKli  devoted  to 
social  reform,  can  hardly  be  called  an  ally  of  socialism. 

NttherUutds. — Socialism  has  found  a  kindlier  soil  in  Belgium 
and  Holland,  and  these  countries  have  been  the  favourite 
meeting-place  in  recent  years  of  congresses  of  all  denominations 
of  socialists.  In  Belgium  the  Flemish  social  democmtic  party 
led  by  de  Fkepe  united  in  1879  with  the  Brabantine  or  Walloan. 
They  oiganiaad  tade  nnians.  Tbqr  hc^  the  Hfaends  in  1893 
to  procure  the  esteuion  «f  the  waBn^  In  igo;  they  had 
thirty repreacntativea in peiiiunait.  Tbeftwrishing co-operative 
societies,  Vnoruil  (Forwards)  in  Ghent  and  Moison  du  people 
of  the  Brussels  bakers,  were  the  work  of  their  members.  Its 
SUCCCS.S  in  co-opcr.ition  is  almost  the  distinctive  feature  of 
Belgian  socialism  ."^ixriaiijls  helped  to  procure  the  adoption  by 
Belgium  of  a  system  ui  ol  l-ajje  pensions  for  the  fHxir  in  igoo, 
and  of  the  cheap  trains  whicli  do  so  much  for  the  workmen  in 
town  and  country.  In  HoUand,  which  is  not  a  cr()w<led  manu- 
facturing country  but  even  now  largely  agricultural  and  pastoral, 
theaedaliitsenk«foiiaidabU,ifthatbe  the  light  mid.  They 


came  into  line  with  the  German  socialists  in  i8.S<j.  Social  reform 
prcK  <  I  i!s  with  or  without  their  aid.  There  h.i.s  bct-n  a  factory 
act  since  iHHq  and  an  act  for  workmen's  insurance  against 
accidents  since  iqoo.  Municipal  s<xialism  has  made  ptogie^is. 
The  great  railway  strike  of  igo.j  aroused  public  interest  in  the 
ciinditiun  ol  the  workniaii,  but  the  I 
rather  regulative  than  socialistic. 

Switzerland. — Swit2crland,  for  generations  a  refuge  to  exiles, 
shows  them  hosfutality  without  sharing  their  vieiva,  Thena 
little  legislation  of  a  socialistic  nature;  — **f'VT  an  to  be  found 
here  and  there,  especially  in  the  Gennan  1 

5cwMM«aMo.--Scandin«via  ats 
movcoMnia  than  fararatfy,  but  indattthd  "lighbitinB  ii 
regulative  tlian  sodaHitic.  Hjalmar  Bnntbig,  one  of  the  OMat 
prominent  socialists,  was  in  1908  a  member  of  the  Swedish  parlia- 
ment. The  trade  unions  of  Demnark  are  largely  socialistic,  but 
Denmark  is  no  nearer  complete  conversion  :h;.n  F.ngland. 

lloly,  Spain. — Sotiahsm  mij»hl  be  thouuhl  to  hnd  a  In-ttcr  soil 
in  Italy  and  Spain.  Italy  has  been  described  as  "  all  prolc- 
tari.ii."  But  a  great  depth  of  poverty  tits  a  fieople  rather  (or 
the  anarchism  of  violent  e  than  for  scKialism.  The  social  demo 
crals  have  made  way,  notwithstanding,  and  in  1895  returned 
fifteen  members  to  p>arliament.  Milan  is  still  the  capital  of  the 
movement.  Laveleye  had  the  idea  that  revolution  was  hopeless 
in  Italy  because  Rome  was  uninbabltalde  every  siunmer.  But 
social  democracy  in  Germany,  its  own  country,  is  not  bound  up 
with  Berlin.  Italy  as  a  whole  must  make  progress  in  sodal 
and  political  devdopmeot  befon  it  can  ncoive  tlw  new  ulaaa 
and  itiil  nom  batee  itangnwrbtgrnidtheak  The  burden  of 
taxes  leads  to  revolts  of  sheer  deqiair,  followed  by  rcpretsioo 
which  has  extended  to  wdafistic  dubs  (fatei  dei  latentorii  and 
even  workmen's  unions.  State  socialism  in  the  form  of  stale 
railways  has  not  been  very  efficient.  Factory  legislation  is 
behind  that  of  other  civilized  countries,  and  is  of  very  recent 
origin  (1902).  Old-age  p<'nsions  were  introduced  in  1898,  and 
accidents  insurance  on  the  (lerman  model  in  the  same  year. 
Municipal  socialism,  finding  some  trammels  removed,  had  in 
the  first  decade  of  the  joth  century  begun  to  show  itself  iii  the 
large  towns.  In  Spain  there  is  a  Socialist  Federation;  there  arc 
socialist  newspapers;  and  there  seems  to  be  no  doubt  that  the 
cause  has  gained  ground,  even  as  against  anarfhism.  It  may 
perhaps  yet  be  a  power  in  the  legislatureb  It  is  niainljr  In  Rnaia 
that  anarchum  has  the  fidd  to  itself. 

Sutiia. — In  spite  of  tlie  hopes  excited  by  the  Duma,  niomcn 
in  Ruaaia  have  lieen  atnn^  tenipted  to  be  anaiddsta*  even  of 
a  violent  4q>e  Dcmocnor  had  qiecial  diSceltiesinieaching 
leiWattra  power.  Partly  for  this  reason,  "  social  dcmooatgr" 
luis  had  a  subordinate  place.  The  Russian  sodalisu  have,  some 
of  them,  rebelled  against  the  view  once  essential  to  socialistic 
orthodoxy:  that  Russia  must  pass  through  the  stage  of "  capital- 
ism "  before  reaching  the  stage  of  "collectivism."  Marx  him- 
self (in  1877)  conceded  that  the  progress  might  be  direct  from 
the  system  of  village  communities  to  the  ideal  of  social  demo- 
cracy. Capitalism  is  already  extending  itself,  and  the  con- 
sistency of  the  theory  nc-o<l  ngt  have  been  broken.  Even  so,  in 
the  absence  of  democratic  government,  the  prospects  of  socialism 
are  doubtful,  b  Finland  there  were  in  1908  eighty  socialist 
members  in  a  {larliament  of  two  hundred.  The  paity  might 
oonaole  itadf  by  the  thought  that  over  the  whole  Russian  empiM 
many  more  were  socialists  than  coiUd  declare  themselves  so. 

iliii*«i«e.— In  oontnat  to  vmAf  aU  the  oountiiea  of  "OM 
Europe,"  the  adf-fovemingooklBies  of  Gzeater  Britain  stand  out 
as  notUng  if  not  democratie.  Nowfaen  it  detnocrtpy  stwdicr 
than  in  Anstralia,  the  separate  states  of  which  have  since  1900 
been  federated  as  one  commonwealth.  But  while  it  has  a  pro- 
tertive  tariff  and  makes  no  prr'enre  of  -1  !  ::wz  uiirr  policy,  the 
central  government  is  les.s  s<Ki.ilistic  than  the  .separate  con- 
federated states.  The  progress  even  of  these  has  been,  as  in 
England,  rather  in  municipal  than  in  slate  socialism.  It  is 
true  that  crown  lands,  mines  and  railways  figure  more  largely. 
But  to  find  state  soriali^m  in  its  vigour  we  must  pass  to  New 
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Ntm  Zealand. — Removed  laoo  m.  from  Australia,  its  neare^st 
dviliaed  neighbour,  secured  by  English  naval  power  and  "  coin- 
puied  by  the  inviolate  sea,"  New  Zealand  is  better  tuited  for 
tlw  aparinunt  of  a  cloaed  socialistic  state  than  perhapt  any 
otber  cnnliy  b  the  known  world.  It  began  its  new  mnta  b> 
slto-i8ga^  «M  kt*  isr  Msfact  aucccH  but  not  too  kte  to  Mcnn 
E  luve  ncttue  «f  pubie  ewamfaip  of  wbtt  diflwhen  bMOBM 
plbtte  property.  It  <mns  not  only  the  nibvigm  bat  MO^hkdi 
of  the  whole  bind,  letting  it  on  long  lease*.  It  sets  a  Hmlt  to 
large  citatL-i.  It  le\  if&  a  progressive  income  tax  and  land  tax. 
It  has  a  labo\ir  dcj  artmcnt,  strict  factory  acts  and  a  law  of 
compulsory  arbitration  in  labour  disputes  (iSqs)-  There  are 
old-age  jvcnsions  (iSgS),  govcmmcnt  insurance  of  life  (1871) 
and  af^nst  fire  (1905).  Women  have  the  suffra4!c.  and  partly 
in  consequence  the  restriction  of  the  liquor  tratYic  is  severe. 
Thereisa  protective  tariff,  and  oriental  lalxmr  is  excluded.  The 
mocess  of  the  experiment  is  not  yet  beyond  doubt;  compulsory 
Slbilwrioo,  for  onuBple,  did  not  work  with  perfect  smoothness, 
and  was  amended  in  1908.  But  there  has  been  no  disaster. 
The  decline  of  the  birth-rate  has  been  greater  than  in  Britain. 
It  b  iair  to  add  that  the  experiment  is  probab^  on  too  small 
a  icnlo  to  dmr  whait  might  happen  fat  larger  eoimtiica.  New 
^^'n*"'  has  only  100,000  sq.  m.  of  territory  and  about  one 
milBoo  of  inhabitants,  mainly  rural  and  of  picked  quality.  The 
conditions  of  combined  isolation  and  security  are  not  easily 
obtained  elsewhere.  The  action  of  the  state  has  been  in  the 
great  majority  of  iutanoea  iBthcr  Kgnhtive  thait  camtziic- 
tive. 

Canada. — Thi.s  la.Ht  feature  is  still  more  marked  on  the  great 
North  American  continent.  The  Dominion  of  Canada,  from  its 
foundation  by  confederation  in  1S6;,  has.  given  its  land  away  tix) 
freely.  The  Dominion,  indeed,  has  only  had  the  land  of  rrw 
territories  to  dispose  of;  the  original  states  are  the  owner.s  ot 
tbcbrown  unsettled  lands.  The  Dominion  government  own:,  the 
IntCieBlo&ial  railway  but  contents  itself  with  subsidies  to  the 
fUt,  ORT  whkh  it  has  a  very  imperfect  oomtiiol  (by  its  Railway 
CoBBiaiain).  It  levica  niiydtia  OA  Yukon  aoM,  cuiica  out 
pabBc  works,  eqierially  aCiecttac  the  new ofHnB^ortbeHwen 
pravfaee  aad  province;  and  fa  theoiy  whatever  hmct&ms  are 
■ot  qMcklly  reserved  to  the  provinces  fall  to  the  Dominion 
government.  The  provincial  governments,  however,  show  the 
grcatrr  activity.  Ontario  o«ti.'4  mines  .and  railroai^.s.  Nova 
Scotia  coal  and  iron  fields.  "  The  operation  of  jjubiic  utilities  " 
by  the  municipalities  is  encouraged.  Over  Canada  with  the 
rise  of  large  towns  there  h.as  been  an  aiivance  of  municipal 
socialism,  not  only  in  the  larRcst,  hke  Tor<mto,  but  in  the  newer 
and  smaller,  such  as  Port  Arthur  on  Lake  Superior,  where  half 
the  local  expenditure  is  paid  by  public  works.  Municipal 
socialism  is  still  in  advance  of  state  socialism.  Yet  the  Dominion 
has  a  democratic  franchise,  paid  members,  a  labour  department 
and  free  education.  The  democratic  basis  is  not  lacking;  but 
tha  nature  of  the  country  is  not  such  as  to  mako  it  liki^  that 
Canada  will  lead  the  way  in  aodallstic  aaverimnts.  The 
pratMlive  tariff,  by  dfVfiiiriBB  groups  of  wmiwiliMtiiriBg  in- 
jMtilBt  before  their  time^  tBlrrihwtii  into  ^^mtilB  aono  of  the 
tronUeaome  features  of  nibaii  driitethm  bi  older  oomitrics. 
Accordingly  trade  unions  became  better  organized.  Trusts  (like 
that  of  the  grocers,  1908)  began  to  show  themselves.  But 
socialistic  propaganda  was  mainly  confined  tO  the  '''*»*"C 
districts,  especially  in  the  far  west. 

United  dilates. — The  great  American  repuhBc  would  seen;  a 
better  field  for  socialistic  experiment,  h.aving  more  men,  more 
States  and  ample  political  liberty.  But  state  socialism,  in  the 
Strict  sense  of  the  action  of  the  central  supreme  authority,  is 
Uaitcd  by  the  Federal  constitution,  and  any  ftmctions  unaMigned 
to  the  central  authority  by  the  constitution  fall  to  the  separate 
states.  The  separate  states  have  rardy  gone  farther  in  a  social- 
istic dtnctioB  than  England  ^tadL  in  the  way  of  nstriction 
and  (cgnhtfan  tbqr  have  often  dene  aon  ^  Btyoe,  itmcr. 
CfSMMfMssMk,  part,  v.,  chap.  9$}.  Rom  sS|6  the  sq>arate 
states  have  bad  aa  admitted  tight  to  contsol  oodcrtskings  having 
tkn  nttno  of  BBOOopolics.  no  laihragps  are  In  private  bands; 


and  it  was  not  until  1887  by  the  Interstate  and  Commerce  Act 
(followed  in  1 883  by  the  RaUway  and  Canals  Act)  that  the 
Federal  power  secaied  control  over  the  means  oi  tranqiort 
running  beyond  one  state  into  another.  In  the  same  way  the 
Anti-Trust  Law  of  i8go  gave  control  over  the  great  oombinaitiaoa 
for  *'forcitailbig  and  engfOHixv"  the  suffly  «f  sttideB  of 
Beocsiity  or  wide  taSk  SodaSits  hsm  icguded  tmsla  as 
tcniing-stonca  to  state  socialism;  but  the  American  people 
would  seem  to  prefer  to  see  government  controlling  the  trusts 
rather  than  itself  displacing  them. 

Trade  unionism  has  made  better  pro^re^s  under  the  Federation 
of  Labor  than  in  the  more  ambitious  Knights  of  Labor  (1878). 
Like  their  English  counterparts,  the  societies  in  the  United 
States  include  numbers  of  aociali.sls,  and  perhaps  even  ntore 
followers  of  Henry  George  in  advocacy  of  the  nationalization  of 
the  land  and  the  "single  tax."  The  death  of  Henry  GeotgO 
(1897)  has  not  ended  his  influence.  On  the  other  hand  the 
socialists  without  compromise  have  had  a  "Socialistic  Labor 
Party "  since  1877.  Bellamy's  socialistic  Utopia,  Ltoklm§ 
Backward  (1888),  caused  nearly  as  great  a  sensation  as  Hanty 
Geoife's  Fnpttt  and  Fmrty  (1879).  It  kd  totboaMVcBMOt 
called  "  NatkmallBni,'' the  scope  of  wUA  waa  the  natfaaaitib« 
of  thenicansof  pradacttonfOMnUy.  Of  a  less  literary  sort  was 
the  ioSncace  of  "TiopuHsm"  and  the  People's  party  (formed  in 
i88q).  Mixed  up  wnth  the  politics  of  W.  J.  Bryan  hi  iSgfi^  it 
lost  a  little  of  its  uncompromising  socialistic  flavour. 

General  Criticisms. — If  the  idtMl  "i  r  t ate  s/itialism  be  viewed 
in  an  equally  critic,al  spirit,  many  oi  the  otijeciions  brought 
by  the  moderate  anarchists  arc  .seen  to  have  their  weight.  A 
strong  centntl  gijvcrntnent  to  which  all  [xnver  was  given  over 
all  thcchief  industries  in  thecountry  would,  tlie\-  say,  be  contrary 
to  liberty.  (Jir  leaders  would  be  too  likely  to  become  again  our 
masters  .^upiT'. ision  would  liccome  irksome.  Great  powers 
would  be  a  temptation  to  abuse  of  power.  A  democracy  with 
a  Strang  eentral  government  would  need  to  leave  much  to  its 
chosen  (Bsniians,  and  to  retain  the  lame  men  in  the  poeitian 
of  goaidlans  till  thqrfu%  learned  the  dUkohborinem  of  fhiar 
oflSce;  b«t  this  In  the  end  means  either  wbat  we  have  noir, 
a  govenuient  by  elected  leaders,  who,  once  deetsd,  eoBSult 
OUT  wishes  only  on  rare  occasions, — or  a  government  bgr  per^ 
manent  ofiicials,  which  means  liberty  to  go  on  in  the  old  way* 
hut  great  fear  .and  jealousy  of  neW  Way%  In  fSCt,  OCdOf  witbOUt 
progress,  no  liberty  of  cliange. 

This  criticism  become^  :at[;er  stronger  than  weaker  if  wc  press 
the  doctrine  of  the  s\iprem,\cy  of  the  workinfr-cla.sses,  a  doctrine 
that  f.^'.]rrs  l.ir;.v"'ly  wil  h  some  soci.alists.  Woarctolil  th.U  having 
been  nothing,  the  working-classes  will  be  everything;  having  so 
long  been  the  ruled,  they  will  be  the  rulers;  they  have  produced 
for  all  the  rest,  the  product  will  now  be  theirs  instead  of  another's. 
This  doctrine  is  not  essential  to  socialism;  it  is  indeed  hardly 
consistent  therewith.  It  wouU  nut  be  fair  to  press  it,  fiar  no 
men  know  better  than  the  scientific  socialists  that  under  modem 
conditions  it  is  fa  moat  esses  qoito  impnssihie  to  my  wbat  is 
the  product  of  000  man's  labour.  Attides  a»  not  made  et  one 
stretch  by  one  individual.  The  eontributloos  of  the  various 
bands  and  minds  concerned  from  lint  to  last  in  the  production 
of  a  pocket-knife  or  a  pair  of  trousers  would  travel  over  our  stage 
like  Banquo's  ghostly  descendants  in  a  line  that  seemed  to  have 
no  ending.  What  the  socialists  demand,  when  they  are  not 
declaiming  to  uncritical  sympathizers,  is  not  that  a  man  should 
luive  what  he  makes  but  that  what  is  made  by  great  capitals 
or  on  great  estates  should  be  so  distributed  that  it  is  not  engrossed 
by  individuals,  but  satisfies  the  wants  of  as  many  as  possible. 
There  is  no  superior  enlightenment  in  the  ordinary  unskilled 
or  even  sUUcd  manual  labourer  to  fit  him  above  others  for 
supreme  power.  According  to  socialists  and  and 
indeed  all  of  us  who  are  not  incurable  optimists,  the  family 
generations  have  trodden  the  working  man  down  too  much  to 
make  him  instantly  or  even  speedfly  lit  to  do  the  work  of  gmrni- 
mcnt  himself.  He  is  of  like  pssrioBS  lAk  oandns.  Ha  «ii 
be  perfectly  qualified  in  process  el  time  to  skaK  in  snchfC^MMm* 
lUe  wmk.  But  at  pnstnt  ke  needs  turning. 
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The  anarchists  for  their  part  du  not  Jcsire  the  concentration 
of  indu&lryandthcrulcof  it  from  the  centre  by  anybody,  working 
man  or  not — and  they  think  the  social  democrats  quite  wrong 
ia  believing  the  concentrmtion  inevitable.  They  [xiint  to  the 
ftCt  that  at  the  present  moment  there  is  a  partial  revival  of 
doiWMtir  inditttilM,  aaiiited  fay  gu  and  electricity.  Tlieae  ue 
the  imll  indiutiiee  of  peopk  wfth  snaU  mnae;  thay  make 
a  ka  imptwii  ligiuc  twfofe  the  public  than  tbe  gmt  tnMa, 
mch  as  the  Sted  Trust,  and  the  Shipping  Tmat.  Hie  sums 
involved  arc  so  immense  that  it  might  seem  impossible  for 
com;)ctitors  to  cope  with  the  trusts;  therefore,  it  is  thought, 
the  irii:ts  ■I'.ill  MH.in  II,. It  ulonc,  and,  k-st  itioy  should  ruli.-  ill.  the 
state  should  lukc  thnr  ]>uic.  A  gn:at  comtjin.ition  uppru.nhos 
monopoly,  .inii  ,i  f.ir-riwchiiiK,  wide-strctrhing  monoix)ly  Is.iy 
of  the  c-arryiiiK  trade)  mlKhl  mean  a  public  danger.  Should 

We  listen  to  our  friends  the  socialists  and  aveit  the  danger  by 
making  the  stale  the  monopolist.'* 

There  seems  no  prool  of  the  necessity  of  this  extrcnu-  Acyi. 
Where  there  is  political  danger  the  old-fashioned  method  of 
nguktka  and  control  by  the  state  seems  quite  equal  to  the 
iMTtllrfiWi  As  yet  the  tfiola  an  en  their  trial  and  their  success 
b  not  cotahi,  still  leas  their  dbuaeei  the  aaoMBirtieD  it  comes. 
Their  mooaiMily  is  not  an  afaspbite  nMnopoly;  and  they  have  a 
whelesome  conadooneas  of  the  poaaibility  of  oonpetitoTB.  .\ 
govenunent  trust  would  have  none  such.  In  aoeae  instances 
there  would  be  the  further  difficulty  that  to  prevent  political 
fric'.i.iii  il  wdiilii  mail  lo  be  a  trust  of  si  vi-r.il  n.'.tions— an  idea 
didicuk  to  realize  on  such  a  .scaIc  and  in  such  maUurs.  " 

The  English  mind  docs  not  turn  readily  to  slate  trusts;  but 
it  finds  no  difTiculty  in  municipal  and  local  trusts.  Trivate 
local  monopolies,  like  those  of  the  water  companies  in  l.ornton, 
were  as  troublesome  to  the  locality  as  any  universal  rnono[)oly 
of  the  article  could  be;  and  the  remedy  which  even  London 
must  &nd  for  the  troubles  will  be  the  municipal  trust.  There 
aie  lew  instances  in  England  of  successful  appropriation  liy  the 
•tMe  of  a  huainfM  formerly  competitive;  railways  are  still 
only  rqpdntadt  But  there  are  so  many  examples  of  ancccsaful 
appropcbtion  by  the  local  authorities  that  the  future  abioiptioa 
by  than  or  the  centrsl  authority  of  habitually  unruly  companies 
ifhidi  have  contrived  in  any  way  to  abuse  their  monopoly  may 
be  deemed  almost  certain.  The  great  demand  of  the  scientific 
SOCnlists  is  thu.s  liki  ly  in  Kn^'Iaru!  at  least  to  break  up  into 
SmaUerscparatcdeniainh,  thai  wiii  obtain  their  answer  separately 
by  patient  political  action. 

Socialism  is  makinR  progres.';,  but  not  to  any  great  extent 
state  SOfiali.sm.  New  Zcidand  itsj-ll,  when.'  it  has  i>erlia[js  done 
most  and  best,  is  not  a  proof  to  the  contrary,  the  province  of 
Ontario  in  Canada  having  twice  the  area  and  population.  Rather 
is  it  true  that  the  state  is  more  decidedly  regulative.  The 
idtimate  result,  to  judge  1^  the  cM  CMIWtflM>  my  he  that  each 
nation  will  include  a  cooimunlty  of  groups  more  or  less  socialistic 
In  oiganiation,  but  will  not  itself  be  a  socialistic  state.  The 
■odaliatic  experiment  is  nunc  likely  Ut  be  tried  by  pimvincos 
than  by  states,  by  districtt  than  by  pravinoat)  by  toma  than  by 
districts.  Tbey  all  get  their  compulsory  pasKiBi  aa  ddh^tted 
to  them,  from  the  central  authority;  but  the  central  autiiarity 
it<iclf  has  shown  little  power  of  originative  action,  and  it  lacks 
the  minute  knowledge  of  the  {Jcople  on  the  spot.  The  one  or 
two  great  industries  and  businesses  (railways,  fust  olhic, 
telegraphs,  forests,  census,  coinage,  in  some  countries)  that 
have  'ormiil  tin-  hi'jf  public  work.-,  that  arc  everybody's  business 
and  noljody's  business,  will  probably  rrniain  a  state  concern; 
but  the  limits  to  the  state's  .activity  except  in  regulation  soon 
arrive.  On  the  other  hand,  there  is  no  visible  assignable  limit 
to  Bnuudpol  or  local  socialism,  as  long  as  the  state's  parliament 
leaves  it  a  free  course.  If  the  localities  choose  to  make  social 
eaperiOKOtatlMnacenisnonileof  general  policy  to  prevent  them, 
if  we  pot  aaideeqMiiencesof  finanrinl  failure  or  of  the  tendency 
to  ooRaptioB.  The  great  fear  ooojured  up  by  the  viiinn  of 
aodaliim  has  been  the  fear  of  a  new  damotism,  Thedeapotums 
of  some  hundreds  of  hxal  bodica  an  maly  to  «liw»hiHal>  one 
•aother,  or  at  least  always  likely  by  their  vatiatiea  of  pattern 


to  provide  a  means  of  escape  for  indMdndBUilnppy  usderthe 
rule  of  any  one  of  them. 

Anarchisn,  when  at  all  rational,  resolves  the  state  into  its 
component  munic^Mlities  and  small  groups.  The  question  wiiicit 
carries  us  beyond  anarchism  is  how  such  groups  can  laat  and  b* 
secure  without  a  central  state.  They  omild  only  be  so  on  the 
asstunptton  «f  a  diange  in  human  nature  of  irtdcfa  thdr  is  no 
aign.  It  seems  not  improbable  that  in  the  far  future  the  strong 
central  government  will  be  to  democratic  and  at  the  same  time 
so  wHsc  with  the  wisdom  of  a  great  n  i>r(  s(  ntativc  council  that 
all  that  is  sound  in  the  contenlioui  and  aspirations  of  anarchists 
and  socialists  will  be  secured  by  it.  Before  such  a  future  arrives, 
we  can  best  prepare  for  it  by  seeing  to  il  whether  in  a  new 
country  or  an  old  that  our  representative  system  represents  us 
at  our  best.  Our  small  councils  and  our  great  councils  will  not 
of  themselves  become  cleaner  for  having  larger  powers.  If 
t  hey  are  not  clean  they  are  a  public  danger.  If  they  arc  dean, 
1  h<'  coming  socialism,  whatever  be  its  precise  complexion,  need 
bavenotcmia.  It  too  will  represent  the  people  at  their  best. 

BnLKwnAnnr.— For  the  writings  of  Owen,  Mars,  Ac.,  aee  under 
their  names.  For  (he  general  history  see  John  Rac's  Cmtemporary 
Sociaiism.  For  German  socialism  more  particulariy  \\\  II.  Dawson  s 
German  Socialism  and  Ferdinand  Lassalle.  Sec  al.so  Karl  Marx  and 
the  Ctose  of  his  Sysirm,  by  Bfthm  Bawcrk  (intMslatiiJ  by  Mrs  f.  M. 
Macdonald,  1898),  Dtr  Verein  Jir  Sonaifioliltit  und  seine  Wirk- 
samkrit  auf  dtm  <UUm  im  mmwUklUM  ArbeHerfrate,  by  Or  E. 
Conrad  (1906).  For  EnKMsn  recent  developments,  J.  Ramsay 
M  iicdonald's  Socuilism  mdSetiety,  as  well  as  Sidney  Webb  s  Socialism 
in  England;  also  articles  in  The  Times  (London)  during  Januarj- 
1909.  For  Austndia  and  New  Zealand.  W.  P.  Rfc\  es'-,  Sliilr  F.xprri- 
ments  in  Australia  and  New  Zealand  (i<>t).2).  Knr  ilic  t  nite<l  States 
G.  Brooks'*  Social  i'nrtU  (1903).  For  municipeJ  'socialism  nee 
ajar  Darwin's  Municipal  tnit^  (r9Q3)i  and  Dr  F.  C.  Howe*t 
Municipal  Ownership  in  Great  Britain  (Bulletin  of  U.S.  Bureau  of 
Labor);  also  Municipal  and  Private  Operation  of  Public  Vlilities 
(Report  of  hfational  Civic  Federation,  New  York.  1907)  and  Munici- 
pal Corporations  (Reproductive  Vrtdertakmgs)  (Return  to  House  of 
Commons,  1902),  141  (jagcs  of  statistics.  On  the  nationalizing  of 
railways  see  debate  in  House  of  Commons  iith  Februarj-  1908; 
alao  tie  artide  RjULwan:  Hwaaifcj.  For  Italy,  Bolton  King's 
»lteHitSiidaiL«Matieab  Ilalyr  AnMMMft  UnnuA  (1903)  ;and  for 
Pfanoeb  J.  l»jhmS^ibliA»d»MiMf^ 
Uterature  In  naaoe,"  Btmumk  Jmmul  (1907).  (].  B.) 

SOCIAL  SnrUHBRI,  MBorfatlons  of  men  and  women  of 
the  educated  daaaes  who  take  up  residence  in  the  poorer 

quarters  of  greal  cities  for  the  purpose  of  bringing  cul- 
ture, knowledge,  harmless  recreation,  and  especially  personal 
influence  to  bear  upon  the  poor  in  order  10  better  and  brighten 
their  lives.  Practically,  the  walihwiini  oi  such  sittkmenls 
is  personal  scp.ii  i-  To  Arnold  Toynbec  li/.r  )  may  br  given 
the  credit  of  leading  the  way  in  this  direction,  and  the  Hall 
which  Canon  fiamett  established  (in  1&83)  to  his  meoaofy 
in  the  east  eiKl  of  London  was  the  tirst  material  embodiment 
of  the  movement.  Since  then  many  settlements  of  the  same 
or  similar  nature  have  sprang  uo  in  Great  Britain  and  America, 
some  too  on  the  continent  of  Eunpe  and  some  In  India  and 
Japan.  The  qnupathies  of  young  asan  at  the  univenities  ham 
been  anliited  tonnrds  the  movenent,  and  an  Osfard  house, 
a  Cambridge  house,  and  other  imiveisity  miaskwis  have  been 
founded  in  London.  There  are  alao  many  in  connexion  with 
various  religious  bodies.  The  practical  s|Mrii  is  shown  in  the 
formation  of  gilds,  camjw  and  institutes.  Lads  and  girls,  and 
even  children,  are  gathered  together;  efforts  being  made  to 
organize  for  ihetn  not  only  educational  and  r<  ligioi;s  opportuni- 
ties, but  harmless  recreation ,  while  t  hi-  liwi'lli  rs  in  t  he  sr:  1  li-nn  nt  s 
share  in  the  games  and  identify  thcmselvc-s  most  sympathetically 
with  all  the  recreations.  Many  of  the  residents  take  also  a 
considerable  share  in  the  work  of  local  administration.  Women's 
settlements  probably  are  more  general  in  the  United  States 
than  in  Gnat  Britain;  but  in  both  countries  th^r  carry  out 
a  great  variety  of  useful  mA,  providing  nodical  miaaioo 
dispenaiiea,  district  nnnea,  workionni  for  pwdle  w— mii, 
hospitals  for  women  and  chOten,  tee. 

Sec-  W.  R<'a«.n.  Vnivrrsity  and  Steid  SelUemmls  (1898):  S.  Co!t, 
Neighbourhood  Guild*  (18^);  C.  Moof^omery,  BiUiopaphy  ijf 
CHICHI,  5km(,  Vwimaiiy  md  Ouutk  SHHmmu  (Boatoa,  1900).. 
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lOCIBnBS,  LBASHXD.  Under  ACAnmiiM  will  be  found  a 
(OMnl  account  of  the  principal  bodiea  of  wbich  that  word  fonna 
put  of  tbe  titles,  usually  dawUm  loaie  kind  of  state  luppoct 
orpatfomiat.  But  that  aoooantadudH  a  aumlwr  of  Important 
■daBtUic,  aidiaeokgtcal,  aad  Utaraiy  ■odedaa,  difefly  founded 
•■dcMifcdanlqrpiivite  coileetive  cSoct.  UmI  «l  tke  insti- 
bttioos  herriinifter  mentioned  «r  MiD  flornnluDg.  Tine  art 
•odeties  arc  not  included. 

In  their  mo<icm  form  learned  and  literary  societies  have 
tbfir  origin  in  ihe  Italian  academics  of  the  Renaissance: 
private  scientilic  societies  arose  chiefly  during!  liie  lutli  century, 
being  due  to  the  necessity  of  increaseii  or^i.iiu/.ruior.  <.if  kiiowle<ige 
and  the  desire  among  scholars  foracommon  ground  10  meet, com- 
pare results,  antl  collect  facts  for  future  generalization.  These 
bodies  rapidly  lend  to  increase  in  number  and  tu  become  more 
and  moce  specialized,  and  it  has  been  necessary  to  systematize 
and  co-ordinate  their  scattered  work.  Many  dforts  have  been 
made  from  time  to  time  to  tabulate  and  analyse  the  literature 
pubUdicd  in  tiicir  proceeding,  aa,  for  iimance,  to  tlio  gtpmttrium 
of  Rflum  (itoi>i8ai}  and  the  Cajahprn  if  Jriartflfif  faptrs 
of  tho  IUqoI  Sodaly  (tMT-^goa)  forphgniei  sod  mrtml  sdence, 
«fdi  ml^Mt  indctct  ond  the  Indem  of  Walther  (tH45) 
and  Kaoar(l8S3-i856)  for  German  historical  societies.  A  more 
recent  example  may  be  found  in  G.  L.  Gomme's  Indtx  of  Archaeo- 
logkill  Papers  (1007).  A  further  ilcvtlnrinii  ni  of  the  work  done 
by  societies  was  made  in  1^22.  when.  <  h:(  i\v  owing  lo  HumlM)Idt, 
the  Ceselluhjft  dfutsihcr  Ndturforr,ih<-r  und  Arzle  first  met  at 
Leipzig.  This  inauguration  of  the  sysleiu  of  national  congresses 
was  foUoweil  in  liy  the  Btunh  A  -.uu-  iiilinn  ilf.  Ad-incr- 
ment  of  Scienct,  which  has  scrs'cd  as  the  model  for  similar  societies 
in  France,  America,  Italy,  Australia  and  South  Africa.  The 
merit  of  introducing  the  idea  of  migratory  congresses  into  France 
is  due  to  the  distinguished  archaeologist,  M.  Ardsae  de  Caumont 
(ito>-i873},  who  fstablishfd  the  AuockUion  Normande,  which 
muB  1845  bdd  «  teualon  in  one  or  other  of  the  towns  of  the 
ptovlnoo  tot  the  '^tf^tff'm  of  iiiilUiii  nhtthic  to  Hutotyt  uchae- 
ologf,  tdeoce  and  agrindtoic,  with  loail  esMtrftloni.  Fnm  the 
flame  initiation  came  the  Conffis  Artktologique  de  Pnuet  (iSm), 
which  was  organized  by  the  SocifU  Franiaist  pour  la  Cmuena- 

lion  Monumenls  Historiquts,  the  Conjures  SiitnUtiqiie,  which 
held  iu  lirsl  meeting  at  Caen  in  1833  l<lirected  by  the  Instilul 
des  Provinces),  and  the  Confxis  des  SoiUtfs  S'i:^intes  des  Dfparle- 
ments,  which  for  many  years  after  1850  held  its  annual  sittings 
a",  i'aris.  The  idea  recel\ef!  the  sanction  of  the  French  govern- 
ment in  i8t)i,  when  a  Congr^s  des  SocUUs  Savantes  was  first 
convoked  at  the  Sorbonne  by  the  minister  of  public  instruction, 
who  had  in  1S46  produced  an  Annuaire  des  SocUUs  Savantes. 
In  Italy  Charles  Bonaparte,  prince  of  Canino,  started  an  associa- 
tion with  like  objects,  whidi  held  its  fint  mcMiag  at  Pisa  in  1839. 
Kwria  has  had  an  itfaMnat  pake&ag  of  attmiiliats  ifaice  1867. 

BeetioBi  ase  •  aatnml  growth  fram  national 
Two  lemaifcalde  eaamples  of  these  ooamopolitan 
societies  are  the  Ctmffit  IntmuHonal  d^Anhklotfe  tt  d'Anthrth- 
poiagie  PrMaortfrnt,  founded  at  Spezzia  in  1865,  and  the 
Csnirte tuimuHmd des OrUniaHsirs  •' i<^:t,). 

I.  SCISKCE  Ob.NtKALLY 

Unitbd  Kimcdom. — First  in  antiquity  and  dignity  amon^  English 
•odetica  comes  the  Roval  Sociary  (q:a.)  of  London,  which  daie* 
fmm  1660.  In  lOSy,  William  Molyneos,  the  author  of  The  Case  of 
Maud  Slated,  exerte<l  himsdf  to  rom  a  aodcty  in  Dublin  after 
the  pattern  of  that  of  London.  In  conicqucncc  of  his  efforts  and 
laboun  the  Dubitit  PhUaiopkuat  Socuty  was  cstabli.ilied  in  Jamiary 
I6ii4,  with  Sir  William  Pectv  ast  fir«t  pre«iileiil.  The  members 
■ubecauently  acquired  a  botanic  garden,  a  labofator>-  and  a  muEcum, 
and  placed  themselves  in  communication  with  the  Royal  Society 
of  London.  Their  meetings  after  1M6  were  few  and  irregular,  and 
came  to  an  end  at  the  commcncemCBt  of  hostilities  between  James 
II.  and  William  III.  The  society  was  reorganized  in  ifK),^  at  1  rinity 
College,  Dut^in,  where  mcctinn^  t<x)W  pl.ice  during  wvi-ral  jcars. 
On  ajth  June  1731,  chiefly  owing  to  the  exertions  of  Dr  S.  M. 
Madden,  the  Dublin  Society  for  Improving  Husbandry,  Manufactures, 
and  other  Useful  Arts  came  into  existence.  In  January  1737  they 
commenced  to  publish  the  Dublin  Smiel/t  WaMjf  Observations, 
and  in  1746  the  society  was  placed  on  the  d«il  establishment, 
with  an aUowaaco of  £900 a  ysar  from  the  oowsiMHWut.  Achancr 
of  iMoipafMhm  was  gtmNsd  in  1750^  amfsevia  ymm  latsr  the 


Royal  Dublin  Society  for  the  first  time  owned  a  house  of  its  own, 
and  in  the  ioUowiiig  vear  began  the  drawing  school,  which  subse- 
quently did  SO  much  Mr  kilh  ait.  Between  1761  and  1767  govern- 
ment  grants  to  die  amount  of  toiOOO  for  promotii^  natiooal 
agriculture  and  manufactures  were  distributed  by  the  iiociety,  wlkich 
claims  to  be  the  oldest  acientilic  body  in  the  United  Kingdom  after 
the  Royal  Sixiety  of  London.  It  has  )iublishe<l  Transiultons  (1799. 
fitc):  and  it*  Proceeding  (1764-1775;  iS+tS,  iVc.)  anil  Jourttal 
(1856-11^76,  ike.)  are  still  issued.  The  Dubitn  Unit.  Phil.  Soc.  tsKues 
Proceedings.   For  the  Royal  Irish  Atadesity,  see  AirsitHlfflf 

The  Royal  Physical  Satiety  of  Bdinbur^  was  instituted  in  1771, 
and  imairporatea  in  1788 :  it  is  OKlushrdy  devoted  to  natural  history 
and  the  physical  sdencea.  With  it  have  been  mecged  many  other 
»ix-ietic»,  such  as  the  CUrurt^Mtdkal  in  1796,  the  Ameriean 
Phyiual  in  I79<i.  the  IlibtmiaH  Mtditol  in  I799i  Chemical  in 
I8uj,  the  Natural  History  in  Iflia  (whidl  brought  in  Brougham  and 
Mackintosh)  and  the  Didailk  m  Uax.  It  isnes  Tramaciioni  and 
Proceedings  (1858.  Ac).  Prom  the  HOuoMeotSoeiatyrfEdiuhurgk 
(1731)  was  developed  the  Royal  Society  of  BdisAmr^  whose  charter 
is  dated  a9th  March  i78j.  It  was  to  comnrise  a  physical  and  a 
literary  class;  amone  the  niertilRT!*  of  the  latter  wpre  Robertson, 
Hume,  Burke  and  Rcid,  ami  among  tho^e  o(  the  former  llutton. 
Black,  Pla>'fair.  Dugaid  Stewart  and  Watt.  The  litcran-  division 
has  been  much  lem  pwdactive  than  the  other.  A  seeend  cnartcr  was 
obtained  In  tStl.  The  sodety  has  published  TntuaeHeM  (ato, 
ij88.  &c.)  and  Proceedings  (8vo.  1832.  &c.).  The  RoycJ  Scottish  Soc. 
of  Arts  (1831)  publishes  Transactions. 

The  Linnean  Society  for  the  promotion  of  loologv'  and  botany 
wa.<  foundei!  in  178^  by  Dr  (afier*ar(N  Sir)  J.  K.  Sinit)i,  in  order 
to  supplement  the  work  of  the  Ko)'al  Society,  and  obtained  a  ro^al 
charter  in  i8oa.  The  herbaiinm  aad  oollcctiaaa  of  Linnaeus,  with 
the  founder's  additions,  were  purchased  after  his  death.  It  removed 
from  Sir  Joseph  Banks'*  old  hoiis*-  in  Soho  Square  to  Burlington 
House  (London)  in  1857,  and  assumed  the  apartments  it  now 
occupies  in  iH7t.  It  has  published  Proceedings  (1849.  &c.).  The 
Jiturmii  iKiij,  i-<=,6.  Ai  1  and  the  Transactions  (-Jto,  1791.  Ale.)  arc 
divided  into  zoological  and  botanical  sections.  The  Society  for  the 
Encouragement  of  Art*,  Cswim-f,  and  Muujftteliutt  took  its  origin 
in  1753  from  an  acadeoqr  estabffisned  hi  the  Sbwtd  by  the  landscape 
painter  WiQiam  Shipley.  Attention  was  paid  to  the  application 
of  sdefleetenactkai  pun>o>*es,  a  »ubject  posM-d  ovtr  by  the  Royal 
Society.  Exhibitions  of  pictures  by  tutive  arti<*ts  »i-ri-  held,  and 
the  first  cxliiliiiion^  of  the  Royal  -Vcademy  took  plait  m  it-  rooms. 
A  fresh  start  in  a  new  career  was  made  by  the  Society  of  Arts  (since 
IQ09  known  as  the  Royal  Society  of  Arts)  in  1847,  when  it  obtained  a 
charter  and  the  presidency' of  the  Prince  Consort.  The  International 
Rxhihition  of  1851  sprang  from  the  smaller  exhibitions  previously 
held  in  its  rooms.  The  K.;i.k|  liulian  section  dates  from  iStnj,  the 
foreign  and  colonial  and  the  cheniiciil  !>eetiiin%  from  1874.  I|» 
organs  h.ive  been  Transactions  (l7H3-Ili4i)l  and  the  Jr,urn,:l  11853, 
A( Sir  Joseph  Banks,  Count  Kumford  and  other  fellows  of  the 
Royal  Society  staned  the  Royal  Institution  in  1799,  when  a  site  was 
purchased  in  Albemarle  Street  lor  "  an  establi>hment  bl  Loodon  for 
diffu.sing  the  knowledge  of  useful  mechanical  improvements."  to 
"  teach  the  application  of  science  to  the  useful  purposes  of  lite." 
The  institiiiioii  w.m  iiicorp<jrated  in  the  following  year.  One  of  the 
most  imi>iri mt  <  [xichs  in  the  history  of  chemiitry  iiiu»t  be  dati-d 
from  the  est.iblishment  of  the  laboratoiy  where  Davy  and  Faraday 
nursuetl  their  investigationSL  ^  Belongug  U>  the  institution  are 
foundations  lor  professorships  in  natural  philosophy,  chemistry  and 
physiology.  Courses  of  Iwtures  on  special  subjeets  are  gi\  i  r.  .1-.  v.  >  ll 
as  discourses  (once  a  week)  of  a  more  general  and  literary  iJiaroi  ti  r 
Its  Journal  has  been  i-ssued  since  t8o2.  The  London  InslUution 
was  established  on  a  similar  luivis  in  iHo^  and  incorporated  in  1807. 
The  building  in  Finsbury  Circus  was  erected  in  l8iq.  The  British 
Association  for  the  Advancement  of  Science  was  instituted  at  York 
on  a7th  September  1831,  an  imitation  of  the  itinerant  scientific 
p.>rlinment  held  in  Germany  siitce  1822  (already  referred  to),  and 
.iro-*:  fri  .tn  a  proposal  b>'  Sir  D.  Brewster.  .'X  mwting  is  held  annually 
at  some  pl.ire  in  the  British  empire  chosen  at  a  previous  meeting. 
The  oiijn  t  iii  ihe  assofi.iiion  is  to  promote  science,  to  direct  gimeral 
attention  to  stientilic  m.itters,  ana  to  facilit.He  iiitercourM-  Itetween 
scientific  workers.  .Vbstracts  of  the  pnx'eedings  and  reports  of 
committees  arc  published  in  the  annual  Report  (1833,  &c.).  The 
Historical  .SiviWv  of  .Stirnce  (1H41)  printed  a  fuuplc  of  volumes; 
and  the  Ray  .Society  (1844I,  innituteil  (or  the  ])rintiuK  <if  oriniiuil  and 
scarce  old  works  in  zoology  and  botany,  still  flourishes.  The  Royal 
Colonial  Institute  was  founded  in  1868  and  incorporated  ht  1880. 
It  provides  a  place  of  meeting  for  gentlemen  connected  whh  dw 
colonies  and  British  India,  undertakes  investigations  into  tuhjectl 
relating  to  the  British  empire,  has  established  a  museum  and  libnry, 
and  givf>  lii  tureM  in  its  new  building  in  North umlK-rland  Avenue 
(Lonrior.),  It  has  published  Procertiinjis  xinre  11570.  The  l  ii  tor<a 
Instilute.  or  J'kilosophical  Society  of  Great  Britain,  was  founded  in 
1865  (o  form  a  connecting  bond  between  men  of  science  and  others 
engaged  in  inx-cstij^aling  important  questions  of  philosophy  and 
science,  more  especially  those  bearing  Upon  the  truths  revealed  in 
Holy  Scripture.  Its  organ  is  the  Journal  (1667,  &c.).  The  Royal 
AnttHc  SaeittjUMd  the  Bast  India  Atsadatim  (1866)  pubiiah  Jammats, 
The  Adatr  OHfts  at  Che  Impsriil  iastitiite  and  pablishcs  a 
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JomtltL  The  Sdbome  Sec.  (1885)  promotes  nature  study  and 
nauMa  Hot.  The  foundation  in  1821  of  the  Society  for  Ike  Encourage 
ment  of  the  Useful  Art}  in  ScoUand,  now  usually  known  as  the  Royal 
Scottish  Society  of  Arts,  for  the  promotion  of  the  uaeful  ans  and  auch 
branchr.'i  uf  acience  a.4  bear  upon  them,  warn  due  to  Sir  D.  Brawater, 
Sir  I.  Mackintosh  and  others;  it  was  incoipamtcd  fn  lB4li  and  haa 
published  TransactioHt  since  that  year. 

The  leading  provincial  aocictiea  of  Great  Britain  of  a  ipttal 
chaniciiT  are  a«  follows: — Abcniecn,  Nat.  Hist.  Sac.  (1863),  TroMs.i 
Phil.  Soc.  (1840).  Alloa,  Soc.  of  Nat.  Hist,  and  Arck,  (1863),  Proc. 
(1865,  &c.).  Banff,  Banffshire  Field  Club  and  Sc.  Soc.  (i8«o),  Proc. 
Bath,  Nat.  Hist,  and  Antiq.  Field  Club  (1S66).  Proc.  (1867,  &c,): 
Roy.  Lit.  and  Sc.  Inst.  {1H25), /'riv  . ;  Bmh  Lit.  and  I'hil.  Assn. 
Bedford.  Bedfordshire  Nat.  Htst.  Soc.  (1875).  Trans.  Belfast,  An;. 
Hist,  and  Phil.  Soc.  (i8ji),  Proc.  (185s,  Bk.),  mUHUm:  NaturaJifis' 
Field  Club  (1863).  Proc.  (1875.  &c.).  Berwickshire  Naturalists'  Club 
(1831).  Proc.  (I«34.  Ike).  Birkenhead,  IM.  and  v  Soc.  (1857). 
Birmingham,  Nat.  Hist,  and  Phil.  Soe.  (1858),  7>(Jm  .;  ISirnnngham 
and  Midland  Institute  Sc.  Soc.  (1870),  Trans,  oi  arrhacolugical  section 
(1H71,  \f.);  Fhil.  Soc.  (1876)  has  a  fund  for  promotion  of  original 
rcscarrh.  Proc.;  Midland  Union  of  Nat.  Hist.  Societies  (1877), 
Midland  Naturalist.  Bolton,  Lit.  and  Pkil.  Sec.  (1871).  Bradford, 
Phil.Soc.  (iSbs):  Bradford Seientifie Assn.  (1S7S),  Journal.  Brjxhton, 
Briikton  Md  Htm  Nat.  Hist,  and  PhU.  Soc.  (1855).  Proe.  Bristol, 
Naturalists'  Soc.  (1863),  Proc.  (1866.  &c.).  Burnley,  Lit.  and  Sc.  Club 
(1873),  Trans.  Burton-on-Trent,  Nat.  Hist,  and  Ar(h.  .Soc.  (1876), 
Trans.  CambridRc,  Phil.  Soc.  (1819;  irvcorporate<J  7832),  for  the 
promotion  of  philoiophy  and  natural  science,  owns  museum  and 
librar)',  Proc.  (1843.  Thmf.  (iSat,  Ac.).  CardifT,  Naturalists' 
Soc.  (1867),  Trmu.  ChtHbet.  Soe,  if  Nal.  Sc.,  Lit.  and  Arts  (1871). 
Cork,  iZoyw  Insl.  (1807),  lilmry;  Cuvierian  and  Arch.  Soc.  (1836). 
Cormoatt  tteyal  Inst.,  at  Truro  (l8t8),  devoted  to  natural  philosophy, 
natural  historv',  and  antiquities.  Journal  (1864.  &c.)\  Royal  Cornwall 
Polylechnic  Soc.,  at  Falmouth  (l.^.iA;  fi'iiriilnl  by  thr  ilaiighlers  of 
k.  \V.  Fox  and  others),  for  the  encouragement  of  science  and  the 
fine  and  industrial  arts.  Trans.  (1835.  &c.).  Cumberiand  Assoc.  I» 
tko  Adimieemeni  of  Lit.  and  Sc.  (1876),  provided  a  means  of  union  tor 
the  local  societies  of  Cumberland  an«l  Westmoreland,  rrow.  Derby- 
shire Arch,  and  Nat.  Hist.  Soc.  (1878),  Journal.  Derry  Nal.  Hist,  and 
Phil.  Soc.  (1870).  Deronskire  Assoc.  for  the  Adi'ancemenl  of  Sc. 
<i86j).  Diir.u-l  A'l;/.  Hisl.  and  Anli<i.  Field  Ciuh  (187s).  Proc.  bum- 
fnesshire  land  Galloway  Sc..  Nat,  Hist,  and  Antiq.  Sec.  (1876),  Trans. 
Dundee,  Naturalists'  Soc.  U  873).  Eaatfaauna,  Mfc  BM.  SkJiMt), 


Proe.  (1869,  Ac.).  East  of  ScaHani  Vmiom  of  IMunOsUf  Setmcs 
(iMal  rranr.  Ebbw  Vale.  Lit.  and  Sc.  Insl.  (1850).  Elgin.  £frt>i 
mi  Mmyskirt  Lit.  and  Sc.  Assoc.  (1836).  Essex  Field  Club  (1880), 
museums  at  Stratford  and  Chingford.  Exeter,  Naturalists'  Cluh 
and  Arch.  Assoc.  (186a).  GlasKow,  Roy.  PhU.  Soc.  (1802),  Proc. 
(1844,  Sc.);  Nat.  Hist.  Sof.  (1851),  Proc.  (1868,  &c,)j  Soc.  of  Field 
Naturalitls  (1871),  Tmm.  (Uj2,  &c.) ;  Andersonian  NatttnUtU'  Soe. 
Glouceoter,  Lit.  and  Se.  Astoe.  (1838).  Greenock.  PhU.  Soe.  (1861). 
Halifax,  Phil,  and  Lit.  Soc.  (1830).  museum  and  library.  Hereford, 
Woolhobe  Naturalists'  Field  Clvb,  Hereford  Pomona  and  Trans,  (tibb, 
&<:.).  Hrrlfordshire  Nal.  Hist.  .Soc.  and  Field  Club,  formed  in  1879 
from  the  Watford  Nal.  Hist.  Soc.  (1875),  Trans,  \lich  Wycombe, 
Nat.  Hist.  Soc.  (1865J,  .Ifacoainc  (1866,  &c.}.  Hull,  Lit.  and  PhU. 
Soc.  (1833),  Trans.  (1824,  AcX  InwnKM,  Se.  Soe.  and  FieU 
OtA  (1875).  Isle  of  Wight  PMLmd  Se.  Soe.  (1850).  Kent  (East) 
Nal.  Hist.  Soc.  at  Canterbury  (1858),  Trans.  Leeds,  Phil,  and 
Lit.  Soc.  (1820);  Naturalists'  Cluh  (1870),  7>iiiij.  Leicester,  Lit. 
and  Phil.  Soc.  (1835),  Trans.  Leurs,  L^ivcs  and  East  Sussex  Nat. 
Ifm.  .Stv.  (i8^i.j).  Liverpool,  Lit.  and  Phil.  Soc.  (1812;  uniti^l  with 
Nat.  Htst.  Soc.  in  i8m},  Proc  (1845,  &c.);  Pkilomathic  Soc.  (1835), 
TVhk:  MjrtKMc  Sic  (tiaa).  Jamid  (1838.  &c):  Notmnlistt' 
KM  btA  (I860).  Manehoter,  and  nil.  Soc.  (1781),  two 
sections,  one  ph>-sical  and  mathematical,  the  other  for  microacopiy 
and  natural  history — the  original  statements  rcapectinK  the  atomic 
theory  were  given  by  Dalton  m  the  .\ffmoirs  (i78>q.  He),  also  Proc. ; 
Field  Naturalists'  and  Arch,  .Soc.  i  iH'-  1,  /'rcf  ,:  Scicnitfic  Slu4rnl.\' 
Auoc.  (1861).  Montrose,  Nat.  Hisl.  and  Antiq.  Soc.  (1836),  museum. 
NMriNiiy,  DtHrtU  FUd  Omk  (1870),  Trmu.  (1871,  Ac).  Nawcaatle- 
oo-Tyne,  LU.  tmd  FkU.  Soe.  (1793).  library;  Nortkiimberloml, 
Durham  and  Nrtpcastle  Nat.  Hist.  Soe.  (1839).  a  museum  (opened  in 
1884).  Trans.  Norfolk.  Norfolk  and  Norwich  Naturalists'  Soe.  (1869), 
Trans.  (1870,  to  ).  Nottingham,  Lit.  and  Phil.  .Soc.  (1864) ;  Natural- 
ists' Soc.  (1852).  Trans  '..'riiiry  Antiq,  ami  .\'nl.  Ifi-il.  .Soc.  (1837), 
museum.  Oiaord,  Ashmoiean  Nat.  Hist.  Soc.  (.1626),  Proc.  Faiiilcy, 
PkO.  ItuUl^M  (180S),  fvw  Ubraiv  and^anHnmiMr  Coau  prc> 
HBtad  kis  observatory  {n  iMs.  nnsance,  iML  Hist  and  Antiq. 
Sac.  (1839).  museum.  Proc,  (184^.  to.).  Rutll,  IM.  and  Antiq.  Soc. 
(1784)!  Perthshire  Soc,  of  Nat.  .Sr.  (1867),  Prac.  (186.9.  to  ),  the 
Seotttsk  Naturalist  (1870,  &c..),  PeK-rhr-ad,  Butkan  Field  Club  (1887). 
Trans.  PI\  niouth,  Plymouth  Inst,  and  Devon  and  Cornwall  Nat.  Hist. 
Soc.  (1813).  muiteuro,  art  gallery  and  library.  Presttm  Sc.  Soc., 
affiKated  with  MtMitan.  RidiMcnd JKtfcwnrf  amd  MorA  Midimt 
Natwaisur  FiM  ami  (t8«3),  TVwu.  Rlpon,  tfatmatU^  CM  <md 
Se.  Amsoc.  (1882).  Rochdale  Lit.  and  .Sc.  .'Soc..  Trans.  Scarborough, 
PkiL  and  Arch.  Soc.  (1831),  musi-iini  and  librarv.  .Severn  VaUey 
NaltmUtb'  FiM  aak,  at  Bridgenortb  (1863).   SJieffidd,  lit.  and 


Lit.  and  Se.  Soe.  at  Lerwick  (1861 ).  Skroptkire  and  North  Walos  Nat. 
Hist,  and  A  nliq.  Soc.  ( 1 83s j ,  at  Shrewsbury.  Somerutskire  A  rck.  and 
Nat.  Hisl.  Soc.,  at  Taunton  (1840),  Proc.  (1851,  to.).  Southampton, 
Hartley  Institution  (founded  under  bequest  w  H.  R.  Hardey  in  1859, 
incorporated  1862),  for  the  promotion  scientific,  antiquarian  and 
Oriental  studies  and  the  fine  arts,  owns  a  mu!<cura  and  library. 
Staffordshire  (North)  Field  Club  and  Arck.  Soc.  (founded  as  a  natural 
history  aociety  in  1869;  enlaiBcd  1877),  meets  at  Stone.  Trans. 
StiriinK,  Nat.  Hist,  and  Afdu  Soe.  (1878),  Trans.  Stockport.  Soc.  oj 
Naturalists  (18S4),  Trans.  Suffolk  Inst,  of  Arck.  and  Nat.  Hist.,  at 
Bury  St  Edmunds  (1848),  Proc.  (1848,  to.),  The  East  Anglian  (1839, 
&c.).    Swansea,  Imlilulian  nf  South  Wales  (founded  1835; 

ir.corjKjratcd  1H.K3),  with  .i  ni'..'.'um  and  library,  proni<j:cs  natural 
history  and  applied  science,  literal  urc  and  fine  arts,  local  hislorv  and 
antiquitka,  Yamwwth.  Nat.  Hist.,  Geotog.  and  Antiq.  Soc.  (1871). 
Teigft  Naluralisir  FiM  Oab  (1858).  Ton)uav.  Nat.  Htst.  Soc.  (1844), 
museum  and  library.  Tieeedside  and  Kelso  Physical  and  Antiq.  Soc. 
(1831).  Warrington,  Lit.  and  Phil.  Soc.  (founded  in  1870  upon 
the  Micr.  .Soc.).  Waneickshire  Nat.  Hist,  and  Arck.  Soc.  (1836): 
WarK-ickshirr  Field  Club  (185J).  Whitby,  Lit.  and  Pkil.  Soc.  (1822}. 
Wkitekaven  Sc.  Assn.,  Journal.  Wiltskv'e  Arch,  and  Nat.  Hisl.  Soc., 
at  Devizes  (1853),  WUukiro  MamiMO  (1893,  Ac).  Wiodaor. 
IFiiidi0r  aiuf  Eton  Sc.  Soc.,  Trans.  Wtney,  IM.  Hist,  and  Lit.  Soe. 
(1858).  Yorkshire  Phil.  Soc.  (1823).  the  museum  in  the  groanda  of 
St  Mary's  Abbey,  York,  contains  a  remarkable  collection  of  Roman 
remains;  Naturalists'  Union  of  the  natural  hi»t<jry  and  scientific 
societies  of  the  county  (founi'ed  in  1.H61  as  the  West  Ridine  Consoli- 
dated Naturalists'  Soc.,  reorganized  in  1876),  publishes  the  Naturalist 
(1876.  &c).  Trans. 

Australia  and  Nrw  Zealand:  Adelaide,  Pkil.  Soe.,  Trans.  (1865, 
Sc.):  .South  Australian  Inst.  (1836),  librar)':  Roy.  Soc.  of  S.  A ustraiia 
iiXSiU  Trans.,  Proc.,  Reports.  AuckUind,  Auckland  Insl.  Brisbane, 
Oueensiand  Phil.  Soc.  (iStio),  now  the  Roy.  Soc.  of  Queensland  (1884). 
Prct-.  C'hri^K  hun  li,  Phil,  In.it.  Holiart  Town,  Roy.  Soc.  of  Tas- 
mania, Papers  and  Proc.  (1843,  &c.).  Melbounu^  Roy.  Soc.  o4 
Victoria,  Trant.  and  Prac.  (1834,  to.);  Nat.  MiA  Saci  ZtU.  mmd 
Acdim.  Soe.,  Proe.  (1873,  Ac.).  Sydney,  Roy.  Soe.  of  If,S.  Walai 
(1831),  Proc.  (i8li7,  to.);  Linnean  Soc.  of  N.S.  Wales  (1874),  Proc. 
(1875.  to.);  Phil.  Soc.,  Trans.  (1863.  to.);  Australasian  Assoc.  for 
Advancement  of  Sc..  Reports  of  Annnal  MotHma  (beki  at  diffeicat 
l>l.u:e  each  year)  (1888,  Ac).  WdUngtOa,  JTflP ZmM /ml.  l)«Mk 
and  Proc.  (1868,  Sic). 

Canada:  Halifai^JVtas&«f<B/Mt.«/5r.,  Proc.  and  Trant.  (|86«^ 
&r.).  Montreal,  NaL Hitt.  Soe. ef  Montreal  (1827), Canadian  RoeMSc, 
Ottawa.  Roy.  Soc.  of  Canada,  Trans.  (3  set.)  (1882,  &e.);Lil.  aniSe, 
Soc.  (1870),  Trans.  (1897.  Ae.).  St  John.  Not.  Hist.  Soc.  of  N.  Bmtftt. 
(1862),  Bulletins  (36  voia.).  Torontot  Canadian  Inst.  (1&40),  Trama. 
and  Proc.  to.);  Rajf.  CamOam  Atod,  of  Ami  (lH«)i  Wioai- 
peg.  Hist,  and  Sc.  Soe. 

SouTB  AnuGAi  Tom,  Smti  Aft.  FkO.  Sw.,  Itant.  (iStS, 
to.). 

West  Indies:  Kingston,  Roy.  Soc.  of  Arts  of  Jamaica,  TVom. 
(1854,  to.);  Port  of  Spain,  .Sc.  Assoc.  of  Trinidad,  Proe.  (1866,  to.). 

India,  &c.:  C.-iIcutta,  Asiatic  Soc.  of  Bengal  (1784),  Journal 
(1833,  &t.;  IH65,  to.),  Bibl.  Indica  (1848,  to.),  Mem.  (1005,  to.). 
Singapore,  Roy.  Asiatic  Soc.  iStrttits  Br.),  Journal  (tSBo.  Ac.). 
Shanghai,  Roy.  Asiatic  Soe.  {ft.  CMw  Br.),  Jonmal  lltSft  AbJ* 
Cairo.  Inst.  Egyftien  (1839).  MauritittB,  Roy.  Soe.  of  JMa  am  " 
Proc.  (1846.  &c.)  and  TVoaj.  (1848,  to.). 

United  States. — ^Tbe  Smrthsnnian  Institution  {q.o.\  the 
important  scientific  body  in  .America,  i»  dealt  with  in  a  separate 
article.  The  first  scientific  sxicty  in  the  I'nited  States  originated 
from  a  Proposal  for  Promalmp^  Useful  Knowledge  among  the  British 
nantaHamt,  kmud  hy  l>r  Franklin  in  11743,  !■  tm  fclowing 
>'ear  the  Amerieaii  PkUosophical  Society  was  fettttded  at  TMl^ 
ddphia,  with  Thomas  Hopkinson  as  president  and  Franklin  as 
secretary.  V/ith  it  waa  united  on  3nd  January  1769  another  Phila- 
del[)hia  society,  The  Junto  (1758),  the  retonl.t  of  which  have  J>eeo 
jiri  wrvetl.  The  .Ammctn  Philosofihicil  Socicly  s'ill  in  vigorous 
life,  and  is  an  cxcluEi\-cly  scientific  body  and  the  oldest  organized 
society  in  thn  Unitnd  Stataafor  tke  puiauk  of  pWloaophical  inveatiga- 
tton  in  ita  limdtit  isnie.  tt  pubtlihcs  TraniaeHons  Uto,  1 771,  Ac.) 
and  Proeatdhltl  183S,  Ac).  Second  in  point  of  date  comes  the 
American  Academy  of  Arts  and  Sciences  of  Boston,  inccwporated  in 
1780  with  the  object  of  furthering  the  study  of  the  antiquities  and 
natur.d  hi.story  of  the  country.  Its  Mrminrs  (.tto,  I785,  Kc  1  .iiul 
Proceedings  (8vo,  1846,  to.)  arc  still  published.  The  CesDMcttcut 
Acadamy  rf  Arts  and  Saamm  waa  intwpowilad  tt  New  lUnw  in 
1799.  At  lint  only  devoted  to  matten  connected  wKh  tlw  state  of 
Connecticut,  it  now  embraces  the  whole  field  of  the  sciences  and  usefid 
nrt!i.  It  has  issued  Memoirs  (1810-1816),  and  now  publishes  7'rasu^ 
actions  (1866,  to.).  One  nf  the  leading  societies  in  the  I'nited  States, 
the  Academy  of  Natural  -S  .r  n  f,  if  ['hilailelphia.  founded  in  I8i2  am! 
incorporated  in  1817,  pos-strsiKs  an  excellent  library;  the  natural 
history  nmscnm  is  oipecialiy  rich  in  concholaiy.  It  isMsa  a  Journal 
(t8i7,Ac)and  A«ewtfin;i  (1843,  to.).  ThaAmerieam  Entomal^M 
Society  is  wiujibA  with  it.  The  Franklin  Institute  of  the  same  dty, 
incorporated  m  I8a$,  possesses  a  library,  gives  lectures  and  ism 
Jamrmd  (1836,  Ac).  The  Boslsn  Society  if  Nataral  Bitlary 
louiidad  upon  tho  Iftmasn  SMii^r  (1814)  in  1890  aad  beoipof 
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in  1831.  It  poMM«c«  a  library  and  a  cabinet  of  »pccimciiA.  It 
has  published  the  BoiSon  Journal  of  Natural  Ilisiory  (Hvo,  1837- 
1863).  Memoirs  (410,  IB66.  Sui.)  and  Proceedings  (iti^i,  Sec.}.  'The 
Lyceum  of  Saturat  History,  New  V'orlc,  tncorporaUfd  in  1 81 8 
and  has  published  AnntUs  from  (18^4,  &c.)  and  Proiecdings 

(1870,  &c.).  In  1875  the  naniu  was  changed  to  New  York  Academy  oj 
Sciences.  A  number  of  AitRtican  naturalLstii  and  geoloKiHts,  havins 
held  nlt^tings  in  various  cities  between  1840  and  1847,  rcMjlvcd 
theniiclvts  at  th^ir  BcMton  conerusH  in  the  latter  year  into  the 
American  Association  Jor  the  Advancement  of  Science,  which  waa 
incorporalc-d  in  IS74.  Its  object  is  "  by  pcnudical  and  miKralory 
mecunes  to  promote  intercourse  between  American  scientists."  It 
has  punlLthcd  Procce-dingt  (1849,  &c.)'  Tiic  National  Academy  of 
Science)  was  incorporated  at  \Va.sbinKtoa  in  1863  with  a  view  to 
making  the  knowU-dge  of  x|Xt'iali.st»  available  for  the  service  of 
government.  There  are  two  classes  of  members,  those  in  mathe- 
matics and  phyiaic:!  and  tbotsc  in  natural  history.  It  has  issued 
AhhuoIs  (Cambridge,  iS6f,,  &c.)  and  Reports,  as  well  as  Memoirs 
(1866,  Sc.).  The  .iaidemie-1  of  Sciencej  uy  San  Francisco  (1853).  St 
Louis  (1856.  incorporated  ltj5'),  and  Chicago  (1857,  incorporated 
1865)  deserve  special  mention. 

Ainone  the  pemaininit  societiea  of  a  general  sricnt  ific  character  arc — 
AUxiny  Inst.  (18J9),  Trans.  (l830-lft<)3),  Proc.  (1873-188^).  Ann 
Arbor,  Mich.  Ac.  of  Sc.  (1894).  Baltimore,  Maryland  Acad.  0/  Sc., 
Trans.  {1901).  Boston.  Col.  Soc.  of  Mass.  (iSyi),  Trans.  Brooklyn 
Inst,  of  .Arts  and  .Sc.  Buffalo.  .9of.  of  Nal.  .<ic.  (1861).  BuU. 
Cincinnati,  S<k.  of  Nat.  Hist.  (1870).  Journal  (1878.  itc-):  Cin. 
Miueum  Assoc.  (l83l).  Cleveland.  Acad,  of  Nat.  Sc.  (1853), 
Annals  and  Proc.;  The  Cleveland  Society  [Archacol.  Inst,  of 
America]  (1893).  Columbus,  Ohio  Stale  .icad.  of  Sc.  (i8<)i),  PuH. 
De»  Moine*.  fmoa  Acad,  of  Sc.  (1887),  Proc,;  Hartlortl,  Sc.  Soc. 
(1896);  formerly  Hartford  Soc.  of  Nat.  Sc.  (1885),  BuU.  {1901, 
&c.).  Indianapolis.  Indiana  Acad,  of  Sc.  (1885).  frot.  (1891,  Sc.). 
Ithaca,  Amer.  Phil.  Assoc.  (190.2).  Lincoln,  Nebraska  Acad,  of 
Sc.  (t8gi),  Publ.  |j.>9  .Vngclcs,  South  California  Acad,  of  Sc. 
(1891),  Bull.  Madidon.  Wisconsin  Acad,  of  .St.  Arts  and  Letters, 
Trans.  (1870,  fix.).  Milwaukee,  Wisivnsin  Nat.  Hist.  Soc.  (1857), 
Bull.  IXtinneapoIis,  Minnesota  Acad,  of  Sc..  Bull.  (1873.  &c.). 
Minneapolis  .Acad,  of  Fine  Arts  (1883).  Bull.  (1905).  New  Orlcang, 
Athenfe  Louicianais  (1876),  Comptes  Rendus.  New  York.  Amer. 
Inst,  of  the  City  of  New  York  (1829),  Journal  (1834),  Trans. 
(1841,  Sic);  Amer.  Inst,  for  Sc.  Research  (1904),  Proc.  and 
Journal.  PortLmd  (Maino).  Soc.  of  Nal.  Hist.  (1850),  Proc. 
(1862,  ftc).  Poughketpsie,  Vassar,  Brothers'  Inst.  (1874),  Pror. 
(1874,  &c.,  1876,  ir.).  Rochester  Acad,  of  Nat.  Sc.  (iH«i)  Trans. 
Salem  ^Mass.),  Essex  County  Nat.  Hist.  Soc.  now 
merged  \n  the  Essex  Institute)  jtul>li»1io<l  the  American  Saluralist 
(1867-1 868).  afterwards  issued  bv  the  Peafuidy  Acad,  of  Science,  as 
well  as  Proc.  (1856.  &c.)  and  Bulletin  (1869,  ic).  San  Francisco. 
Tech.  Soc.  of  Ike  Pacific  Coast  (1884).  Trans,  in  Journal  of 
tke  Assoc.  of  f\»jtinerring  .Societies,  Santa  Barbara  .Society  of  Natural 
History  (I'Syfi),  Bull.  (1887).  Sioux  City,  Acad,  of  Sc.  and 
Letters  (1887).  Proc.  (1903,  &c.).  Topeka,  Kansas  Acad,  of  Science 
(1868),  Trans.  \V.i5hins:ton,  Phil.  Soc.  of  WashinHon  fiSyi),  Bull. 
(1874,  &c.).  \Vilk'.r-.-n  irri'.  Wyomint  Hist,  and  Geoi.  Soc.  (1858), 
Proc.  and  Coll.  (1858.  &c.). 

France. — The  fnstitut  de  France  (see  ACADEMIES),  which  includes 
five  wixamte  academies,  stands  at  the  head  of  all  French  societies. 
The  S(><irlf  Philolechniijue,  foimde<l  in  1795  and  recrignized  as  of 
public  usefulness  by  a  decree  of  itth  May  1861,  had  fur  its  object 
the  cncouragcinent  and  study  of  literature,  science  and  the  fine 
arts;  literary'  organ  was  an  Annuaire  (1840,  &c.).  The  Society  d'En- 
couranemenl  pour  tlnduilrie  Nationale  was  founded  in  I8t>i  for  the 
amclioratioti  of  all  branches  of  French  industry,  and  was  reci*- 
nizcd  by  the  slate  in  1834;  Bulletin.  The  Acadimie  Nationale, 
Atricole.  Manufaclurihc,  Commcrciale  was  founde<l  by  the  due  dc 
^lontmo^;ncy  In  18.^0.  and  offers  prires  and  medals,  and  brings 
out  a  Bulletin  (1830,  &c.).  The  .Association  Franiaise  pour  I'Avance- 
ment  des  Sciences  (1H72),  founded  on  the  model  of  the  British  Asv>- 
ciation.  holds  rnigral<iry  meetings  and  publishes  Comptes  rendm. 
\V1th  it  has  liccn  amalkrainated  the  .-1  jiocto/i^oi  Scientijique  de  France, 
founded  by  l.c  Vcrricr  in  18(14. 

The  departmental  socictici;  are  \Tr\'  numerous  and  actiw.  The 
chief  arc  the  following:  .\bbf>-ille,  .Soc.  d' Emulation  (1797).  .\ffm. 
(1833, &c.).  .■\gen,5o.'.  d'Aer.,Sc.  f/.lr;j<l784),  Recueil  (1800.&C.). 
Aix,  Acaa.  des  Sc.,  f>c.  (i8j<>),  based  on  Soc.  des  Amis  de  la  .Sc. 
(1765),  Mfm.  (1819.  Alaii,  .Soc.  .Sc.  el  IMt.  (i8f>8).  Bull.  (1868, 

Sc.)-  Amiens,  Acad.,  ba«<.fl  on  Soc.  Litt.  (1750),  Mim.  (1S35,  &c.); 
Soc.  I.innienne  (1838),  Mfm.  (1866,  &c.).  Angers,  Soc.  Acad,  de 
Uaine-ct- Loire  (1857),  A/i'w.  (i8.=i7.  &c.);  Soc.  d'Af^r.,  Sfc.  (1799), 
Mim.  (1831,  &c.);  5oc  Linn,  de  M.-et-L.  (1852),  Annates  (1853,  &c.). 
Aneoulftnie,  Soc.  rf'.-lir.,  ere,  de  la  Charente  (1803),  Artnales  (1819, 
Ac).  Annecy,  Soc.  Florimontane  (1851),  Annales  (1851,  &c.)  and 
Rev.  Savoisienne  (1851).  .^pt,  Soc.  Litt.,  St.  et  .Art.  (1863),  Annales 
(1865, Sc.)-  Arras.ylqid.  ( 1 737).  Afrm.  (l  81 8,  &c.)  and  other  publica- 
tions. .^utun,  Soc.  Fduenne  (1836),  Mem,  (1872.  &r.)  and  other 
publications,  .\uxcrre,  .yrtc.<i«.SV.  (1847),  BaV/.  (1847,  Ac).  Aviijnoit, 
Acad.de  Vaucluse  (formerly  the  Lycfed'Agr,,  6*1.,  1801),  Mfm.  (1804), 
Documents  and  Cartulaires.  Bar-lc-Duc.  Soc.  des  Leitres,  &c.  (1870). 
Utm.  (1871,  &c.).    Baycux,  Soc.  des  Sc.,  ArU  et  B.-LeU.  (1841). 


Mim.  (1642,  &c.).  Beauvais,  Soc.  Acad.  (1817),  Mfm.  (1847,  &c.), 
Comptes  Rendus  (1882.  Sec).  Bdfort.  Soc.  d  Emulation  (1872),  BuU. 
(1872).  IJcsanson,  Aaid.  des  Sc.,  cfc.  (1752;  suppressed  in  1793; 
re-e-swbli.'vhed  ifioj),  Proc. -fieri).  (1754.  &c.),  Mem.  (1H38,  &c.); 
.Soc.  d" Emulation  (1840),  Mem.  (1841,  ic).  D6zicrs,  Sioc.  Arch.,  Sc., 
&c.  (1834),  BuU.  (1836,  &c.).  Blois,  Soc.  des  Sc.  et  LeUres  de  Loir- 
et-Cher  (1832),  Mem.XiSi3,&c.).  Bordeaux, i'luuf.  (l7l3;suppreiHicd 
■  793;  re-e»iablis]ied  1616),  Actet  (1839,  &c.);  Soc.  Linn.  (1818), 
Bull  (1826-1829)  and  Actes  (1830.  &c.);  Soc.  des  Sc.  (1850), 
Mem.  (1855,  &c.).  Boulogne,  Soc.  Acad.  (1864).  Mfm.  (i86d,  &c.). 
Bourv,  Soc.  d'Emulaiion  (1755),  Journal  (1817-1868)  and  AnnaUt 
{1868,  Ac).  Bourses,  Sot.  Iltst.,  (fc,  du  Cher  (1849),  Mfm.  (1857, 
Sec).  Brivc  la  GiuUardc.  Soc.  Sc.,  Hist,  et  Archeol.  (1878),  BuU. 
(1879,  &c.).  Caen.  Acad.  (1652),  Kee.  (1731-1816).  Mfm.  (1825); 
Soc.  Linn.  (1823).  Mfm.  (1824,  &c.).  and  Bull.  (1855,  Sk.);  Assm. 
Normande  (iHil),  Annuaire  (itiJS,  &c.).  Cahors,  Soc.  aes  Eludes LiU., 
Sc.  et  Artistiques  (1872),  BuU.  (1873,  &c.).  Cambrai,  Soc.  d'Emulaiion 
(1804),  Mem.  (1808,  &c).  Cannes,  Soc.  des  .Sc.  (1868),  Mem.  (i860, 
Arc).  Carcas-sfinnc,  Soc.  d'&tudes,  &c.  (1880),  Bull.  (1800,  &c). 
Cliambirv',  Acad.  (1819),  Mem.  (1835.  &c.).  Chilteaudun,  Soc. 
Punoise  (1864),  Bull.  (1864,  &c.).  Cherbourg.  Soc.  Acad.  (1755), 
.Mfm.  (1833,  &c.);  Soc.  Nat.  (1851).  Mim.  (1852,  &c.).  Clermont' 
Ferrand,  Acad.  (1747),  Annates  (1828,  4icc.)  and  Bull.  (1881,  Sic.). 
Dijon,  Acad.  (1725;  sijupressed  1793;  re-established  l8<x)),  Mim. 
(1769,  Ac).  Douai,  Soc.  d'Atr.,  &c.,  du  Nord  (1799).  Mim. 
(1826,  Ac).  Draguinan,  Soc.  d'Etudes  Sc.  (1855).  BtUl.  (1856,  Ac). 
Dunkirk,  Soc.  Dunkerquoise  (1851),  Mfm.  (1853.  Ac).  Epinal,  5oC. 
d'Hmulaiion  (1825),  Journal  (1825-1827),  Stances  (1828-1830), 
/tnn/iiei  (1828,  Ac),  fivreux,  5->f.  Libre  d'Agr.,  (fc.  (1798).  Re- 
cueil.  Gzp,  Soc.d'Etudes  {iHfil),  BuU.  (lHS3,&c.).  Grenoble, /ici^. 
Delphinale  [ijfig).  ba«-d  on  Soc.  Lilt.  (1772).  Bull.  (1836.  Ac). 
Havre.  Soc.  d'£iudes  Piverses  (1833),  Rtcuexl  (1 834,  Ac).  Laon,  So:. 
Acad.  (1850).  BuU.  (1853,  Ac).  La  Roche,  Soc.  d'Emulation  (1854), 
Annuaire  (18^5,  Ac).  La  Rochcllc,  Acad.  (1733;  »uppre».-<cd  1791: 
reconstituted  in  1803  a-s  Lycie  Rochelais  and  in  1853 under  itsformer 
name),  Annales  (l8,S4.  Ac).  Le  Havre,  Soc.  des  Sc.  et  Arts  (1868), 
BuU.  (1868,  Ac).  Mans,  Soc.  d'Agr..  He.  de  la  Sarthe  (founded  in 
1761;  rcorKanizcd  on  several  occasions,  and  fiiialty  in  1839),  BuU. 
(183.3.  Ac).  LePuy,  5«:.<f/lir..5c,6T.  (1819). /lnB<;/«  (1836,  Ac) 
and  BmW.  (1836,  Ac).  Lille,  Soc.  des  Sc..  &c.  (founded  1803  as  Sec. 
d' Amateurs),  Mfm.  (1802,  Ac) :  Sac.  d'Etudes.  BuU.  (1899).  Limoges, 
Soc.  d'Afr.,  Sc.,  6fe..  de  la  Haute-Vienne  (1759),  BuU.  (1822,  Ac). 
Lons-te-Saunicr.  Soc.  d'Emulation  (1817),  Mem.  (l«l8,  Ac).  Lyons, 
Acad.  (1724).  jMem.  (1854,  Ac):  Soc.  d'Agr..  //ij/.  iV«)/.,6'C.  (IT61I, 
Comptes  rend.  (1806.  Ac!)  and  Mem.  (1838.  Ac);  Soc.  Linn.  (1823), 
Annales  (1836.  Ac).  Mflcon,  Acad.  (1805).  CompUsrend.  (l8o6-ltU7) 
ar.J/lnmi/«  (l851,Ac).  MarseilW, /litorf.  (1726:  in  1766  called 
des  Sciences;  suppressed  in  1 793;  reorgani/A-d  in  tTq^,  and  finally 
in  1802),  RecueU  (1727-1786)  and  Mem.  (1803,  Ac).  Meaux,  Soc. 
Libre  d'.Agr.,  Sc.,  &c.  (iJoS;  reomanized  in  1820),  Publ.  (1833,  Ac). 
Mcnde,  .5>e.  d'.Agr.,  6'c.,  de  la  I^t^e  (1819),  Mfm.  (1827.  Ac.)  and 
BuU.  (1850.  Ac).  Montauban,  Acad.  (1730),  Recueit  ( 1 742- 1 750 and 
1869.  Ac).  Montl^liard.  Soc.  d'Em.  (1850),  Mem.  u8.'>2,  Ac). 
Montpellier,  Acad,  iiounded  in  ijoCt  as  Soc.  Royale;  suppres.-<ed  in 
1793;  finally  rwity.atiized  in  1846).  Mfm.  (1847,  Ac);  Soc.  d'Horti- 
cult.,  6ec.,  de  I'llfrault  (i860),  Annales  (1860,  Ac).  Moulins,  Soc. 
d'£m.  (1846),  BtOl.  (1846,  Ac).  Nancy.  Acad,  de  .Stanislas  (1-50), 
Mfm.  (17.54.  &c.):  Soc.  des  Sc.  (1873),  foundol  on  Soc.  des  Sc.  Nat. 
de  Strasbourg  (i&2,i  .  Mfm.  (1830,  Ac.)  and  BuU.  (1866,  Ac);  Soc. 
d'archfol.,  SfC.  (1848 1  Mfm.  (1849.  Ac),  Journal  (1853,  Ac).  Nantc*. 
Soc.  Acad,  de  la  Loire-lnf.  (1848),  foutulcd  in  1798  as  Institut  Dt- 
partmental, Annales  iiSio.Scc).  Never»,.W.  iViwri»a«« (i8gi),  BuU. 
(1851,  Ac).  Nice,  .Soc.  ues  LeUres,  £fc.  (1861),  Annales  (1865,  Ac). 
NImcs,  Acad.  (1682  .  Mfm.  (iJ«5> ;  Soc.  d'Etude  des  Sc.  Nat.  (1871), 
BuU.  (i873,&c).  Nion:Soc.deStatisl.  .Sc.,  &>c..des  Deux-SH-resdHib). 
Mfm.  (1836.  Ac.)  and  Bull.  (1852,  Ac).  Orleans,  Acad,  de  Sainle- 
Croix  ^1863),  Led.  et  Mem.  (1865,  Ac):  Soc.  d'Agr.,  .Sc.,  Sfc.  (1809), 
flvj;.  (1810-1813), ^nn.  (I8i8-i837).and  A/<!m.  (1837.  Ac).  Pau. Soc. 
dfrj  Sc.,  Letlrts,  CJ-c  (1841 ),  BtUl.  (1841,  Ac).  Pfrigucux.  Soc.  d'Atr., 
.Sc.,  lie,  de  la  Dordogne  (1820),  .-l  nnales  (18.10,  Ac).  Pcrpignan,  Soe. 
Agr.,  (fc.  et  Litt.  (1833),  Bull.  (1834,  Ac).  Poitiers,  Soc.  d'Agr., 
Belles-Lellres,  ^c.  (178.)).  Bull.  (1818.  Ac).  Pri\-a»,  Soc.  des  .Sc.  .Wat. 
W//is<.  {1861),  Bk//.  (1861,  Ac).  Reims,  ^ CO*/.  iVo/.  (1841),  5^an<« 
(1844,  Ac).  Rochcfort,  Soc.  deCfog.  UUres.  Sc.  et  Arts  (1878).  BuU. 
fi879,  Ac).  Rodcz.  Soc.  des  LeUres,  Sc.,  (fc,  de  FAveyron  (1836), 
Mim.  (183?,  Ac.)  and  Procis-  Verb.  fi86j.^rc.).  Rouen,  Acad.  (1744). 
Pr^fii  Analyt.  (1744,  Ac);  Soc.  Libre  d  Emulation,  &c.  (1790),  BuU. 
(1797,  Ac);  Soc.  des  Amis  des  Sc.  Nat.  (1864).  BuU.  {186.S,  Ac). 
Salnt-Brieiic,  Soc.  d'Em.,  BuU.  et  Mfm.  (1861,  Ac.).  Saint-Di6,  Soc. 
Philomatique  (1875),  BuU.  (1876,  Ac).  Saint-Etienne,  Soc.  d'Atr., 
(fc,  de  la  Loire  (1833),  AnncUs  (1837).  Saint-Lo,  Soc.  d'Agr..  (fc. 
(1833),  Mim.,  ifc.  (1837,  Ac).  Saint-Quentln,  Soc.  Acad.  (1825), 
Mfm.  (1830,  Ac).  Semur,  Soc.  des  Sc.  Hist,  et  Nat.  (1843),  BuU, 
(1864.  Ac!).  Soissons,  Soc.  Arch.,  Hist,  et  Sc.  (1846),  Mfm.  (1847, 
Ac).  Tarbcs,  Soc.  Acad,  des  HauUs-Pyrfnfes  ( 1 853) ,  BuU.  ( 1 854 .  Ac) . 
Toulon,  .Soc.  Acad,  du  Var  (l8fl),  Mfm.  (1832,  Ac).  Toulouse, 
Acad,  (founded  in  1640;  known  to  1704  as  Soc.  des  Lanlemisles  and 
bv  other  names  to  1807,  when  present  title  was  acquired),  Hist,  el 
.Mfm.  (1782-1790)  and  .\ffm.  (1827,  Ac):  Soc.  dTIhst.  Nat.  (1866). 
BuU,  (1867.  Ac);  5oc.  des  Sc..  (1873).  BuU.  (1873,  Ac).  Tours,  Soc. 
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d'Agr.,  tfc,  d'Indre-et-Loire  (founded  la  I76i  as  See.  Rn.  d'Atr.), 
Recaeil  (1763  and  1803-1810)  and  AnnaUs  (1821,  Ac.).  Troyes,  Soc. 
Atad.,  Iwaed  on  Soc.  Acad,  de  l  Aubt  (1798).  Mhn.  (1801,  Ac.). 
Valenciennes,  Soc.  d'Agr..  Sc.  et  Arts  (l8.?i),  Mem.  (1833,  Ac; 
186S.  and  Rome  AgruoU  ll»49.  &(.  ).    Vanned,   .S'(x.  Poly- 

moAiquf  du  Morbihan  (i8i6i.  I'roc.-verh.  (iaj7.&r.)  and  Buil.  (1857, 
Ac).    Venddme,  -SW- .-IrfA,.  ^Si.  n  LUt.  (iSbJt.  awi/.  (ih6i,  Ac). 


Verdun,  Sot.  PkUotnatk.  (i822j,  il^f m.  (1840).  Versailles,  Soc.  d'Ap. 
MdtiJUU  CtMB).  Utm.  (1799-1864)  and  3h«.  (1866,  ftc);  5k.  In 
5^  Mat,  M  laS.  (1833).  jrJM.  (1835,  &c) ;  Soc.  ik5  Sc.  mania,  ffe. 


JAm.  (1847-1897),  Revue  (1899.  Ac).  Vesoul.  Soc.  d'Agr., 
il i»  Hautt-Sa^ne  (1801 ;  reorganixed  in  1819  and  1831),  RecueU 
Agromm.  (1836,  &c.).  Mfm.  (1859,  &c.),  and  flutf.  (1869,  ike). 
Vitr>-le-Fran«ois,  Soc.  des  Sc.  el  Arts  (1H61).  BuU.  (!(«>-,  &c.). 
Constantine  (Algeria).  Soc.  Archid.  (1853),  Annuairt  tt  Rccuetl 
(1853.  Ac). 

Obrmanv  and  Austua-Hungaby. — Agnm.Jugo-riaitnMaAka' 
demija  or  Souik  Sim.  Acad.  (1866),  various  publications;  Croatian 
Nat.  Hist.  Soc.  (1885).  AltenburR,  Naturjorsck.  Get.  d.  Osterlandti 
(1817),  \fiUhrU.  AuKsbup;,  SnlurfoT'ch.  Ver.  (1846),  Ber.  (1848,  Ac). 
BanilK.>ri;,  Salurfaruh.  Ges.  '  i^>4  ,  Bfr.  (1852.  Ac).  Berlin,  G«. 
nalurf.  Freunde  (17731.  Siizun^sfx  r .  i  i  Krxi.Jtc.) ;  Deutuh-asiatisckeGes. 
(l<)02 1,  Zeitsckri/t.    Bl.inLi  .  mitk'.  .V;.'ur[  n5.  Ver.  dfj  Harus 


Ber.  (1841,  Ac).  Bonn,  .\alurn.-  Veretn  (1843),  Verhandt.  (I844,&c.) 
Gdrrts  Ges.  (1876),  Hist.  JdtrbiUk,  (1879,  AcJ;  Nitdtrrktim.  Gu. 
(1818.  reorganiied,  1839).  Bremen,  AwMfwut.  K<r.  (1864),  AUtandl. 


Naturwiss.  Gts.  Isis  (1833),  SUzungsber.  (1861,  &c.};Ces.J 
HeiikumU  JahreOer^  (1848,  Ac.):  Get./.  Bdam 

Itrie,  Nun^nam  OHosms  U  B70,  Ac. ).  DflrUieini,  PeOieku,  J 
Ver..  Jahresber.  (1843.  Ac.).    Elbcrfeld,  Natmrmss.  Ver., 


(IMS.  &c.).  Breslau,  SchUs.  Gea.  f.  nUerl.  Kullur  (1803).  Jahresber. 
(18014.  Ac.).  Brombera,  Deutsche  ties.  f.  Kunst  u.  Wiss.  (1903)  with 
7  neclions,  Jahresber.  (KKW.  &<:.).  Hriinn.  K.  k.  Mahr.-Schlrs.  Ges., 
MtUkeil  (iMJi.  iSi  i.  Hiui.iiie--t,  A'.  Mtit,yctr  Termeszelluiiomdnyi 
Tdrsuiat  or  Kay.  Hung.  Soc,  of  S'ai.  Sciences  (1841),  many  publications, 
monthly  proceeding*  of  zoological,  cbemir.\l  ,md  imtamcai  sections. 
Ctt»»e\,  Ver.  f.  Naturkunde.  Jahresber.  (1837.  Ac).  Colmar,  Soc. 
^Hitt.  Nat.  (1859),  BuU.  (i860.  Ac).  Crarow,  Towartystwo  Naukovfe, 
■ficnrards  Akademija  L'miejelrtosci  or  Acad,  of  Science  (i8t^),  with 
several  sections  e»ch  publuhing  proceeding!);  the  Acid,  isiiucs  a 
Bulletin  (1873,  &r.).  Danzig,  Naturforsch.  Grs.,  Venuchf  (1745- 
1757)  and  Schriften  (1820,  &r.);  Bot.-toolog.  Ver.  (1878).  Doaauc- 
KchinRen,  Ver.  f.  Gesch.  u.  Sulurgesck.  (1801),  Schriften.  Dresden, 
Naturwiss.  Ges.  Isis  (1833),  Sttzungsber.  (1861.  Ac);  (««./.  Natur-u. 

 ~  '  ~  "  *  5aM«MA  It.  Zoo- 
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(1851,  Ac).  Emden.'Naturforsch.  Ges.  (1814),  Jahresber.  (1837.  Ac). 
Erfurt,  Kgt.  Pr.  Akad.  gemtinnutt.  Wiis.,  Acta  (1757,  Ac),  Ahhandl. 
(i860,  iStf.l.  Hr.mkfort,  Seckenbergische  naturforsch.  Ges.  (1817), 
Museum  (1834-1845)  and  Abkandl.  (1854,  Ac).  Freiburg  (in  Baden), 
NaOtrforsch.  Ges.  (i8ji).  Ber.  (1858,  &c.).  Fulda.  ^r.  f.  Natur- 
kmiie  (1865).  Ber.  (1870,  Ac).  Gieosen,  Oberhess.  Get.  f.  Natur- 
mstd  Heiikunde  (1833).  Ber.  (1847.  Ac).  Gorlitz,  Oberlausitser  Ges. 
i.  Wiss.  (1779).  Magazin  (1812):  Naturfnrsch.  Ges.  (1811),  AbkanH. 
(1827,  vie  }.  (rt>rz,  .SW.  Imp.  Reale.  Mem,  GottinRcn,  A".  Ges.  d. 
Wtsscnsch.  I1751,  I. HfjVi.  <'"//.  ^rUhrU  .-Xnirtrrn,  .Ahhandi.  iiX\^,lkc.) 
and  Sachr.  (1H45,  iSr.l.  Oatz,  A'c/Mnci'v.  Vrr.  MtHhexl.  (IK6,;,  &{-.). 
(ircifswald,  Satur-,i-iss,  Vrr.  ton  Sru-Vt>rt>ommrrn,  .\fitlheil.  (iHltt), 
Ac).  Halle,  A'oiur/.  Ges.  (1779).  Abkandi.  (1853.  Ac);  Naturwiss. 
VmUBta),2oilHkrift{tti3,6K.).  Hambarg, JVa(«noM«.  K«f.(i837). 
jtMMd»r(lS4fi.  Ac).  Hanau.  WeUerauisehe  Ges.  (1808),  Jahresber. 
(llSa,  Ac).  Heidelberg,  !Vaturkist.-med.  Ver..  Verhandt.  (1857.  Ac.) : 
AM.  der  Wiss.  Stiftung  II.  Lam  (1909).  Hcrmannstadt,  Sieben- 
bUrgisch.  med.  Ver.  f.  Naturwiss.,  Verhandt.  (iS^o,  &c.).  Inn»bruclc, 
Ferdinandtum,  Bettrige  (1HJ5-183J)  and  Neue  /.eiUchnfl  (1835. 
Ac).  Jena,  K.  LeopM.-CartU.  Akad.  Athenaeum  (1875,  Ac); 
K.  Leopold.-Canl.  D.  Akai.  d.  Wotarf.,  LeopMima  (1859,  Ac); 
iied.-naturiBiss.  Ges.  Jen.,  Zeitichr.  (1864,  Ac).  KarUruhe,  Natur- 
wiss. Ver.  (1863),  Verhandl.  (1864.  Ac).  Klauscnburg,  Siebenbiirg. 
Usuetum,  Aniuuen.  Leipzig,  Ues.  Peut.  Naturforschrr  u.  Arzie  (1822), 
TMMalt  (1836.  Ac).  Verhandl.;  K.  Sachs.  Ges.  d.  Wiss.  (1846),  Ber. 
(IB46,  Ac.)  and  Abhandl.  (1850,  Ac);  Deutsche  morfenlnnd.  Ges. 
(1845).  Zeilsckrift  (18^7,  Ac),  Abhandl.  (1857.  Ac).  LcmlwrR.  Ges. 
V.  Ualizien,  Ber.  LOnelwrt;,  Naturwiss.  Ver.,  Jahresber.  (1852,  Ac). 
Magdeburg.  Naiurmss.  Ver.,  Abhandl.  (18&9,  Ac).  .Mainz.  Rhein. 
naturforsch.  Gtt.  (l(i34).  MMshcim,  Ver.  f.  l^aturk.,  Jahresber. 
'1834.  Ac).  Marwrz,  Ges.  t.  BMndentmg  der  gesamlem  Natunnss., 
BunHcd  in  i9t6  !ss  Kurhessische  Akademie,  Schrtften  (1823,  Ac.)  and 
Silzungsher.  (1866,  Ac).  MeiiMien.  Ver.  f.  Erdk.,  Isis  (1845).  Met*. 
Acad.,  based  on  Soc.  des  Letlref,  (fc  (iHig),  Mfm.  (1828,  Ac);  Soc. 
d'llist.  Nat.,  .Mem.  (i8.tVland  hull.  l  [Hx4,&c.).  .Munich.  Miinchener 
Orient.  Ges.  (1901),  Beitrdge.  Nuremberg,  Nolurkist.  Ges.  (1801), 
Abhandl.  (iSs'.  &c.),  .MiUheibrnftm;  NoimrJiisl.  Ges.  (1801).  MiUheiL 
An<l  Abhandl.  Posea,  Deutscke(us.f. KuiuL n.  Wiss.  (1901).  Prague, 
K.  Bilhm.  Ges.  (1770,  1784)  comut*  of  two  clmM,  raeeivea  a  state 
subsidy,  Abh4imU.  (1785.  Ac.)  and  5iinMHfer.  (1859,  Ac);  Nniur- 
kist.  Ver.  Lotos,  L"!r\  5  f  i  H  <;  t ,  Ac ) ;  Ges.  tur  Tiirderuttg  deulscher  II  'isi. . 
KtUUl.  u.  Lit.  in  ff'ihmrn  (l8')li,  state  subsidy  and  many  pri\ate 
bequests,  Mittheil.  .nid  other  publications.  Pre*!.burg.  Ver.f.  Naiurk-, 
VerkamU.  (1856,  Ac).   RaU'^hon.  Zoolo^.-mmeralog.  Ver.  11*4(1.  since 
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1883  called  Naturwiss.  Ver.),  Abhandl.  (1849,  Ac). 
Q;^gflMd.S»wimy),Vtr./.Naiurk.  {i^l,  timML  B 
/. /rnmdf  der  iVolMfiptdlicJUc  (1847),  ifram  Rawcfoi 


(1730).  AUi  (1836,  Ac).  StrasaburK.  Soe.  its  Sc.  Agr.  et  ArU 
(1802),  Mim.  (1811,  Ac)  and  BuU.  (1843.  Ac);  WissenschafU.  Ges. 
(1906),  Sehriflen  (1906,  Ac).  Stuttgart.  Ver.f.  valerl.  Naturk.  (184s). 

Jahresber.  &c.).  Thorn,  Co^eniK-iij  IVr.  (1854).  Trieste.  5of. 

Adriatua,  Boil.  L'lm,  Ver^.  Mathem.  u.  Saturu.iss.  11865),  Verhandt. 
Wenxsn,  K.  k.  Zoolog.-bol.  Ges.,  Verhandl.  {i>^fi\ ,  It^i:,):  Verein  z.  Verb. 
Naturtetss.  Kentnisse,  SchryJUn  1  im2.  iSci  \\  ichiiadcn,  Saaautuher 
Ver.f.  Naturk.  (1829),  Jahrbucher  (1844,  Ac).  Zweibriickcn,  Satur- 
hisL  Vtr.  (li^s),  JaJutesher.  (1864,  Ac). 

SwiTXBKLAm.— Btsd.  Satuffertek.  Ges.  (1S17),  Ber.  (1835,  Ac.) 
and  Verhandl.  (1835,  Ac).  Bern,  Sot.  HeltiMque  des  Sciences  NaL 
(1815),  Actes  (1816,  Ac),  CompUs  rendus  (1879),  Memoires  (1829, 
Ac).  Chur,  Naturforsch.  Ges.,  Jahresber.  (1856,  Ac).  Geneva.  .Soc 
df  I'hys.  fld'Hisl.  .\al..  .Kfim.  {1M21.  iVc.  l ;  .Societedet  Arts  l.-Kthcru-c). 
founded  by  H.  B.  de  Sau&aurc  in  f^'b;  InstUut  Nattonai  generots 
(•853),  J/m.  and  BuU.  Lausanne.  Soc.  Vaudaise  des  Sc.  Nat.,  Buil. 
(1843,  Ac).  NeuchStel,  Soc.  des  Sc.  Nat.,  Mem.  (1835,  Ac.)  and  BuU. 
(1844,  Ac).  St  Gall.  Natmnoiss.  Cos.,  Ber.  (i860.  Ac.).  Solothum. 
Naturhist.  Kanlonal-Ges.,  Jakrrsher.  (1825,  Ac).  Zurich.  Natur- 
foTfch.  Ges.  I  I74<.1,  Abhandl.  (176I-1856),  jiftMJMii:  (1846.  AcOi  Ud 
Virri^i^.ihr-.'.hr.  .;i856.  &c.):  AUg.  Sckweiser  Ges,  f.  d.  Jtatmwi$$„ 
lVr.>i!if;.;.'  .  Ar\t/-ij;er,  and  l)rnk\ihr.  (1829,  Ac). 

llALV.  Oiri(;rf550  de^!i  Scicnzialt  Ilaltant.  .ilti  ( 1 844- 1  H45:i ; 
Rtunione  degli  Sc.  Ital.,  AUi  (1839-1847;  1873,  Ac).  Bolo);na, 
Aecad.  deUe  Se.  ittt  JsHL  M  JIabgM  (I7!4J«  Mnik.  (1833.  Abh  CM 
Mem.  (1850,  Sc.).  BfHCtt,  Aetad.,  aRenrards  Alttuo,  Cmmnt. 
(1808,  Ac).  Catania.  Aecad.  Gioenia  di  -Sc.  N<U.,  Atti  (1825.  Ac). 
Florence,  R.  Musea  di  Fis.  e  Slor.  .\at.,  Annali  (1808,  Ac);  Soc. 
A  uatica  Italiana  (1886),  Giornalt.  Lucra,  R.  Auad.  Lucchese  (1584), 
Atti  (1821,  Ac).  Medina,  K.  .iund.  Pehritana.  Milan.  Aecad,  Fis. 
Med,  Statist.,  Diario  ed  Atti  (1846,  Ac);  R.  Islit.  Lombardo,  Mem. 
(1819,  Ac).CrtanMie  (1840,  Ac),  Atti  (i860.  Ac),  and  Rendie.  (1864, 
Ac) :  Soe.  Ital.  deUe  Se.  Nat.,  AUi  (i860,  Ac)  and  Mem.  (1865.  Ac). 
Modena,  R.  Aecad.  di  Sc.,  6fc.,  Mem.  (1833.  Ac);  Soc.  Ital.  deUe  Sc., 
Mem.  (1782,  Ac).  Naples,  R.  Islit.  d^Ineoragg.  alU  Sc.  Nat.  (1806). 
^l«i  (iHii,  Ac):  .Hoc.  Reale  di  jVnpw/i  (1808),  consists  of  three 
sectional  acarlcmics.  Padua,  R.  Aecad.  di  Sc..  Lett.,  ed  Arti  (1779), 
.Vtj^ii  (1786,  Ac)  and  Revista  (1851.  Ac.).  Falerino.  R.  .Aecad.  di 
Siirme  (1722).  Rome,  Soc.  Ital.  ber  U  pni^mso  delle  Scienze  I  li>c)-l. 
Venice,  R.  Istit.  Veneto  di  Sc.  (1838),  AUi  (1841,  Ac.)  and  Mem. 
'1843,  Ac);  Aleneo  Veneto,  two  sectiooa,  liteiattti*  sad 
'erona,  Aecad.  d'Agrseottura,  Seienie,  LeUire,  ArU  e  ~ 
(1768),  Atti  and  Memorie. 

Helc.ium.— Brussels.  Soc.  Roy.  des  Sc.  Nat.  el  Mid.  (1822).  Joum. 
de  Med.  (1842-1895)  anti  Annates  (1892.  Ac);  Soc.  Rov.  Linn.  (iSj-i). 
BuU.  (1872,  Ac);  Soc.  scienlijique  de  Bruxelles  (1875),  M 
Ac),  Annates  (1877,  Ac).  Ghent,  A'.  Vlaamtsche  Acad.  (1886). 
Ll^  Sot.  Roy.  des  Sc.  (1835).  Mem.  (1843.  Ac).  Mom,  SicFn^, 
des  Se„  (te,.  du  Haismut  (183^).  Mem.  (1839,  Ac). 

Holland. — AinatMdMl.  A'.  Nederlandsck  InstUuut,  Proe.'Jverh. 
(1808.  Ac).  Verhandd.  (1812,  Ac).  Tijdschrift  (1847):  Genootsckap 
ler  lieford.  dfr  Natuur-,  (*e  ,  Kumie,  Maanhlad  (1807.  Ac.)  and  Wcrken 
(1870,  &r.);  f{nllaiid:i  he  .)f.ii;liihiif>fnj.  VVcrken  liHin.  *:c.,l;  Maat- 
sch'Sppij  ler  lirfordtrtng  mm  hei  Siituurkundtg  omierZDfk  der  Siderl. 
Knlnnirn  (1^90),  branches  in  Batavia  and  Paramaribo.  Nolulcn. 
BuUetms,  Ac.  .Arnheim,  Natuurkundig  Genootsckap,  Tijdschrtft 
(1844.  Ac.).  Bots-le-Due.  Aommc  Gtnoolsckaf,  HaudtUistm  (1837, 
Ac).  Craninsen.JValMttr^GniMlscAa^,  V'erx^(t86a,Ac).  Haarlem, 
HoUandscheMaatsthappiJderWelensch.  Uj5i),Verkaiidel.  (1754.  Ac). 
The  Hague.  K.  Zoetog.-Bolanisch  Genoobekap,  Versl.  (iS6a,  Ac). 
LuxcmljourK,  Soc.  des  Sc.  .\'al,,  Publ.  (1853.  Ac).  MidJelbufR. 
Zernu'sch  Gi-noolschap  der  Wettnsch.,   \'erh(indrl.  Ac  )  an<l 

.Archirf  (1856,  Ac).  L'lrctht,  Provinc.  Genootsckap  van  Kunstrn 
en  Wetensch.  (1773).  Verkandel.  (1781,  Ac.)  and  Aasiteekeningen 
(1845,  Ac.)  promotes  the  study_  ol  mediciite.  natural  htstors',  law 
.md  iiicrature.  Batavia,  Balariaasch  Genootsckap  van  Kunsten  en 
Wtten.Hh,  (1778),  Verhandel.  (1781.  Ac),  Tijdschrift  u*<53,  Ac), 
an<l  \olulen  (1S62,  &c.):  Xatuurk.  Vereeniging  in  Xederl.  Indii 
(iHsol.  Tiji!.\chnfl  ( r  Ht;  i-i  Kds;  anil  Vrrhnndrl.  (iNs'i.  Ac). 

DliNMAKK. — C\)|>cnh.i|.:(  :i.  A'.  Danske  \'idenihabernes  Sclskab. 
baMMl  on  Kjoftenhaen>ke  .sV/  t.;';  1  i  74  -,-1  .S 13  j ,  .Skrtfler  ( 178 1 ,  i.'v^  .)  and 
Afkandlinger  Ac) ;  .S'aturhist.  Forenmg,  Xieddtlelser  (1849,  Ac). 

Reykjavtk.  tskuMka  Nittiirufraedisfilat  (i8«9),  annual  rtporta. 

SWBOBM.— Gottenburg,  A.  Vetenskaps  ock  VilterktU  SamMBtt 
Hamdlingar  (177S,  Ac).  Stockholm.  JC.  5iieii.>ihi  VdmthatiAhadtmi, 
Hamdlingar  (1740.  Ac)  and  Arberattelser  (1820,  Ac.).  UpMla,  K. 
Vetenskaps  Societetm  (1710),  Acta  (1720,  Ac). 

Norway. — Christuini.i.  Ph\sto(,raphiske  Foreninf'.  Mag.  for  Natur- 
Vulensk.  (1832,  Ac);  Videnskabt-SeUkaiet  (1857),  Forhandi.  (18S9. 
Ac).  Skrifter  (1894,  Ac).  Tliniadlqcai.  K.  Ktnkt  VidtmOuSaaSi, 
Skrifltr  (1817.  Ac). 

Sr.viN. — Rarcflona,  R.  .Acad,  de  Buenas  Leiras,  the  oldest  Spanish 
scK'ictv,  .Mem.  and  Boletin;  R.  Acad,  de  Ciesuias  y  Aries  (1763). 
M. id  rid.  R.  Acad,  dt  Citm.  £mc(m,  Fis..j  Vat.  (lS47)>  Mem.  (i8ao, 
\r. ) ;  Soc.  Expaii.  da  BisL  JIbi.,  AnOti  (1871.  Ac).  Sn  FcnuuidB. 

K.  .        ,  .\!rm. 

V'!k:[  '.AL.— Coimbra.  Imlitulo  dr  C^tnthra  l'l.«,S2).    l.ivbon,  Sm> 
Porluguaa  de  Sciencias  Naturau  (1907).  Builelin  (1907.  Ac). 
Ru9aA.<-)Siiad  MsuOm  YaHortiimtMilaiely  (Mtetint  of  Russ. 

■C  SC  PeMnburg  1867-1868,  Trudy  or 
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IViww.  (4to,  1868,  &c.).  Dorpat,  NatuHorsck.  G*$.  (iBu),  SiUuntsber. 
bCsa.  iutS  Ardm  (1894.  Ac-)  and  Trudy  (1M4,  ftc):  GOihrlt 
SSSuke  Get.,  V«rftaM«r(t840.  ftc).  SckriHiH  (1W9-1M9)  and  5i«- 
tuHgsbfT.  (i86i,&c.)-  Ekatcrinbuni.  Sm.oJ N(UMnM$ls(,i97o),2a*uki. 
Hdsingfors,  SocieUu  toro  Fauna  et  Flora  Fenniea  (itai),  Xdlap875, 
Ac);  Finska  Vetenslcaps-Soc.  (i»38),  three  swrtions.  Kamink-tz, 
!\'iUurfi}rseh.  Oa.  Kaz.u<,  .Sor.  0/  ,\:>lur(ilisls  at  (  nitrrjifv,  I'rnUikoiy 
(1870.  iStc.)  and  Trutiy  (iB/a.&c.).  Kharkofi,  5m;.o/&t«n<tj<i  ('nu<., 
7°iWy  (1 870.  &c)  and  PraloMy  (18701,  ftc.).  Kicff,  5k.  ojtialuraltsts, 
Zafiiskt.  Lembcn;.  Polijk  Sm.  ftr  Iht  Adieneement  «f  Seietut  ( 1 90 1  )• 
Moscow.  Imp.  Soc.  of  Iht  Friends  of  Nat.  Hist.,  Anthrop.,  &c.  (1863), 
Itnettiyix  or  Bull.  (1K65,  &c.):  Soc.  Imp.  dts  NaturaiisUs  (1805), 
Utm.  Uto,  1806)  and  Hull.  (Hvo.  1829,  &f .).  OHessa.  .Soc.  0/  Satural- 
uts  of  i\rw  R$isfia,  Zapiski  (1872,  &c.)  and  Prolokoly  (1H74,  &*:.). 
Riga,  Natur/orich.-VfT.  (1K45),  Corr.-Hiatt  (1M46,  ^ic.)  and  ArheiUn 
(1865,  &C.).  St  rrtcrsimrk;.  Imp.  StK.  of  \aluraiiils  Trudy 
(1870,  &c}.  Saratov,  Soc.  oj  Naluraiuls  (1895),  Trudy  (1H99,  &c.). 
WinBV,  Sic  tf  Phmii  ii  Sc^  itaemi**  {i8<»-i838);  Wwsam 
JVtaMralMi'  5bc.  (1889). 

RintAMA. — Bucharest,  AeaL  Rtmiai  (1866),  AuHaUk  {^867, 
Ac.):  See.  dt  ^hinte  (1891);  Sk;  PuttkdMei  (itti).  Jwmy,  Soc. 

^tunfifica  ft  Litrrard  (|88<>). 

G  RhKCK. — Al  llfn»,  ♦tXoAo>u-'H  f  CXXn-yoj  Ilappa0<r(>f  I  1  H^i5  ' ,  IlaprotfirAf 
and  other  publications:  'H  iy  'A!>i;vaii  'Eviar<]M!»'>*it  'KraipeXa  (ititMJ, 
•mce  1899  (tyled  £i>ala  'Ano^p^ia. 

Cbntral  and  South  America.— Boeoti,  Soe.  d*  Naturalislat 
Ceiombianot,  Contribucionts  (i860,  &c.).  Bucno*  Aire*,  .Sac.  Cienli- 
fUa  Argentina  (187a),  Anales  (1876,  &c.).  Caracas.  Soc.  de  Cientias, 
Btittin  (1868.  &c.).  Cni-<l<.v.i,  Acad.  Saeion..  Bot.  (1H74.  itr  ). 
Guatenxala.  Jnslit.  Nat. :  .ItaijVmfi  1  18HH 1 ;  .4ffn«o  (1903),  7  sections. 
Havana,  Afad.  df  Cifn.  I  m<n  j,  Aniiifi  (iK()4.  Sc.).  I-i  P.i/  Ukilivi.i), 
Atddfmm  Aymura  (ii>iii).  Mexico,  Soc.  Mex.  de  Hist.  A'lf/.  liW>tS), 
La  Naiuraieta  (1869.  Academta  Uejicana  (1H75),  Memorias 

<t87«-i8M);  Mm,  de  Sattida*  (1804),  i4tMte.  Rio  dc 

JanciRNMnfpwObiit.,  ^rdWvwOSsS,  Ac.).  Santiago.  5«c  dr 

Japan. — Tokvo.  Asiatic  Soe.  of  Japan  (1873),  Trans.  (1874,  &c  \ : 
DntifJte  Ce*.  Ji  Halmr-  u.  Vdlkerskunde  Oitatieiu  (1873),  MiUeU. 
(It73.*e.). 

II.  Mathemaiics 

Many  of  tin-  nt  r.il  M  icntihc  societies  (sec  cla«.«  i.}  have  n^iitl-.c- 
matical  and  olht-r  »j>e<  ial  section*.  Among  defunct  English  socielii-s 
may  be  mentioned  the  Matkematical  Society,  which  used  to  meet  in 
Spitalfidds  (1717-18^5)  and  po*»e«ii«l  a  library,  and  the  Camhridge 
Analytical  Soeutj,  which  published  Memoirs  (410, 1813).  The  London 
Matkematical  Society  (1865,  incorporated  189^),  Proc.  (1865.  &c.), 
the  .Matkematical  Assn.  (1871),  Gaselte,  and  the  Edinburgh  MathC' 
maltcai  So(%ety  (1883).  Proc-  (1KH3.  Sc.),  are  still  tlotirishinK. 

L'mtF.d  StaiF-s:  American  Malhem.  .Soc.  (rtorKatiized  l8<).^). 
meets  at  Colimilpi.i  I'liiversin',  BuU.  .uid  Tti\n\,  Franck :  P.iris, 
Soc.  Matkem.  de  France  (i«72).  Bull.  (1873,  &c.).  Germany  and 
AtJSTUA-HuNOAKY:  Berlin,  Matttem.  Vtr.  der  Unm.  (1861),  Ber. 
(1876,  &c.);  Berliner  Mattum.  Get.  (1901),  SOumgAtr.  Budapest, 
MtOiimatikai  fs  Phyt.  Tdrttdat  (1891),  CAuA.Cemtkr-Ver.  (1878; 
DlCMfen.  IV.  praktisck.  Geometer  (1854),  Jakresitf.  (1861,  &c. 
Eaaen,  FMmes<er-Ver.  (i860).  Gtrttingcn,  Mnlhemat.  Ver  (iH6« 
Hamburg,  Uathemat.  Ces.  (i69<j),  MtUheil.  K' ir.i.;^lMrj;,  Geomeler- 
Ver.  (187a).  Lciuzig,  Deutsche  Matkem.  Vereinitunr  (i  89 1 ),  (ciumled  at 
HtncJakmb.  dtra!isburv,C«pnwlrr.Ker.(t88i).  Stiittgart.DraMrft^ 
Cfomtier-Ver.,  Zeituhrifl  (1873,  &c,).  Holland:  Amsterdam, 
Ctnootsckap  der  MaAemat.  Welensch.  Kunstaeffinengen  (1783-1788), 
MeHKhverken  (1793-1816),  and  Arrhief  (1856,  Sc.).  Spain:  Valla- 
dolid,  K.  Acad,  de  Matrmaticas  f  iH<>i,  <vr.),  now  dissolved.  RUSSIA: 
Kaislh,  Pkys.  and  Malh.  Soc.  (iH'-^ii  Mowow,  MathemaUStt*  (1867). 
Jafam:  Malktmat.  Soc.  oJ  Tokyo,  Jownal  (187S.  &c). 

ttl.  ASTUNOIT 

The  first  International  Astronomical  Congress  met  at  Ilddclbcrg 
in  1863,  and  the  first  international  conference  for  photORraphing 
the  heavens  at  Paris  in  1887.  The  Royal  Aslromnnical  Society  was 
founded  in  1820  under  the  title  of  A  ilronomu at  Society  of  I.ondon, 
and  wa*  incorporated  on  the  7lh  of  .\larih  1831.  It  occupies  rooms 
in  Burlinjjton  House,  and  has  mil  Memoirs  (1882,  &c..)  and 

Montkly  Notice*  (1831,  &c.).  There  arc  also  the  Brititk  Astronom. 
Soc.  in  Loadm,  and  aodeties  at  Bristol  (1869),  JX»porU;  Leeds 
(1859),  Maachsster  and  Liverpool  (1881):  Torantio.  Jtoy.  Astr.  Soc. 
of  Canada  (1890),  Trans.  (1890),  Proc.  (190a).  Journal  (1907,  &c.); 
Madftson,  Astronomical  and  Aslrophysical  Soc.  of  Amerua  (1899); 
San  Francisco,  Astr.  Soc.  of  Ike  Pacifif  (iNHg).  Publ.:  Paris.  .Soc. 
Attr.  (1887),  Bull.-  Berlin.  Kgl.  Aslr.  kechemnstilut  (1897);  U-ipj:i«, 
Aslronomische  Ges.  (1863),  Publ.  (1865,  &c.)  and  V'ierUljakrsukrift 
(1866,  &c);  Turin,  Soe.  Astr.  Ilal.  (1906),  Revisia;  BnuaeU,  Soc. 
Beige  d'A  ttr..  d§  MiUorU.  tt  de  Pkytifiie  dm  Globe  (1893).  BtUl.  mens. ; 
Ant  wcrp.  .Soc.  fAtlT,  (iVtSjt  ISsadk}  St  Psw*MiK.  tout.  AUr.  Soc. 
h»')<)).  Invest^  (1896,        aad  Meues,  See.  AMr.  (I9n),  Bdetin 

(tr>o;.  &c.). 

IV.  Physics 

The  first  /«<<irwB<»Bwa>  Blettrieal  CwfriCTt  wsbddat  Paris  in  1881. 
Tbe  PJgsM  Smm^t  ff  Isnte  ma  foawlBd  in  IB74  u 


under  the  Companies  Act;  it  publishes  Proceedings 
The  London  EUctricol  Sotiely  (IM)  ^  useful  work 
actions  (1837-1840.  voL  L)  and  Fmmdings  (1841-1843).  Sir  W, 
Siemens  was  one  of  the  onpaston  of  the  IntHtution  of  Electrical 
Engineers  (founded  in  1871  and  ngiatcied  in  1883).  it  own*  the 
Konalds  litir.ir>-  nf  electricity  and  n^BctisaB  and  puUishcs  a  /MviMi. 


(1874.  &C-). 
in  its  Tratty- 


Sat.  (1903},  Tmis.  aad  Pine* 


In  1.1  Till  Ml  :)irrc  arcalaatBit. 
and  the  Optuai  Soc. 

I'NiTEu  State-s:  PhiladripMa.  ilswr.  EUctrockem.  Soe.,  Trans. 
(1903).  New  York.  Nat.  BUe.UAt  Attn.  (1885).  Proc.  (1885)  jylmer. 
Pkys.  Soc.  (1899),  BtM.  (1899)  mcluded  since  1903  in  the  Pkysicat 
Review,  Am.  Inst,  of  Electr.  Eng.  ^1884),  Tfaiu.  and  Proc.  France: 
Cimbrai.  Soc.  Magnetitjue.  Arckives  (184J).  Pari.s,  Soc.  Franf.  de 
Pkys.  (recognised  as  of  public  utilitv  on  the  IJlh  of  Januar>-  iSBl), 
Bull.:  Soc.  Int.  des  FJectriciens  ^1883),  BuU.  Ckhmanv:  Berlin, 
PhvstkaJurke  Ges.  (iSj^),  Forlschritle  der  Phyuk  (1847.  &r  ) ;  Elek- 
troiecknisck.  Ver.  (1879)",  /Jsckr.  (1880,  dec).  Breslau.  Phynkalwker 
Vtr.  Frankfort.  Phytihalitther  Ver.  (1834),  Jakresber.  (1841.  Ac.)* 
and  TTcMerWtrn  daily.  K&nigthtrg,  Pkys.-dken.  Ges.  (1790),  5dkr. 
(1850.  8tc.).  Italt:  Naples,  R.  Aecad.  deile  Se.  Fis.  e  Matem., 
Rendic.  (185A,  Ac.)  and  Atti  ft 863).  Rome.  Soc.  degfi  Sprttroseopisli 
Itnt.;  Soc.  Ilal.  di  Pisita  (1897),  //  numo  cimento.  Holland: 
R<jttcr<lam.  Bataafsck.  Genootsckap  van  Proefonderrindelijke  wijs- 
begeerte,  Verkanda.  (1774.  &c.),  Kissia:  St  Petersburg,  Ruts. 
Pkytkt'^limM  Seen  Journal  (18A9,  &c). 

V.  ClIEUISTRY 

Pharmaceutiral  societies  arc  placed  in  class  xiiL  (Medicine,  &c.). 
The  Chemual  .sVn  ic/v  M  London  for  the  ]vromotion  of  chemistry-  and 

the  s  n  ;!.  <  ..  ini ;rn' li.itt  ly  conncrtcd  with  it  was  instituted  on  the 

33rd  ui  Kt'ltruury  1841 :  a  charter  of  inoorpocation  was  obtained  in 
1848.  It  puMiahes  Mamain  (1843,  te.),  and  QMrttfil^  Jattnal 
(1849,  &c.).  Chemistiy  Bad  its  wmnjiiuii  with  toe  sits,  aad  airi* 

cultural  and  technical  mattery  lorat  tiie  subjects  of  the  Institute  of 
Chemistry,  founded  on  the  Snd  of  September  1877  and  incorporated 
in  1  R.H5.  It  putilifihes  Prot.  The  Society  of  Ckemuol  Industry  ( 1 881 ) 
was  im  <ir()<)r,ited  in  \(fi>~,  anil  piil>li>hes  a  Journal.  The  .Sw  i/.'y  oj 
PubiU  Analvsls  publisher  the  Analytt  (1876,  &c.).  The  oldest  of  the 
numerous  phntoin-aphic  iiocieties  is  the  R»y^  Pkotagrapkie  Society  ef 
Great  Britain  (1853),  which  issues  a  Jonmot.  The  JwjMf  CoHett  if 
Chemisity  tt,i.s  founded  in  July  1845.  and  h,id  ,t  l>rief  career;  it  pub> 
lishcd  Ke{>i>rts  (i!*49).  The  Cavendish  Sottrly  was  instituted  in  184A 
for  the  publirat  ion  and  tran.ilation  of  work.'s  and  p,ipers  on  rhemiftrj'. 
It  came  to  an  end  ia  1K73  after  having  issued  30  vols, 

UnitUD  SiaiEs:  New  Vork,  American  Chemical  Soc.  (1R76), 
Proc.  (1876),  youm.  ( 1 879) and  ^4 tii/rarfi  (1907).  Washington,  Chem. 
Soc.  (1884),  Bull,  now  the  Journal  of  tke  Amer.  Ckem.  Soc.  France  : 
Paris.  Soc.  CMmhoim  (1S57).  BmU.  (1861.  Ac.).  Gbrmany:  Berlin. 
Deutsche  CkemischeGes.  (1867),  Ber.  (1868,  Ac):  DtntukeBnnsen-Ces. 
f  1 894 ) ,  Zlsekr.fir  PJeklrtyckemie ;  Verein  Chem.  Reichsanstall.  Frank- 
fort. CTirm.CM.  Ima,  Ckem.  Lahoral.  \^i:\yz\f..  Ver.  Deutscher  Chem. 
(1H8H1.  h,iaed  on  the  Ver.  Analyt.  Ckemiker.  /.tsckr.  (1900,  &c.). 
WUrziuir^,  Chemische  Ges.  (1872).  Houf.mia;  Prague,  Spoielf 
Ckemiku  Ceskyck  or  Soc.  of  Bohemian  Ckemtsis,  Zprary  or  Trans. 
(187a,  Ac).  Belciuh:  Brussels,  Soc.  CMMk  d«  Mgtgm,  lonmriy 
Assoc.  Beige  des  CkimisUs  (1887),  BuB. 

\\.  <  .EOLOGV,  MinERA1.0<jY  AND  PALAEONTOLOGY 
The  fir.>t  Intt-rnntinnul  Congress  of  Geology  took  place  at  Bologna 
in  IH;.'',  '\  \:r  OfnU-i"<ii  ScKiety  nf  London,  (minded  in  1H07  and  in- 
cor[x>rated  in  1836,  is  the  largest  and  most  important  in  Great 
Britain;  it  has  published  ProeeeHnp  (183^1846).  Transactions 
(iBii,  Ac.),  and  a  Quarterly  /mipim/ (1K4S.  Ac.).  The  Ceologisis' 
Association  was  instituted  in  1858,  and  issues  Prxxeedings  (1859,  Ac.). 
The  Mineralogical  Society  ^1876)  has  united  with  it  the  CrystedlonaU 
Society;  it  iswueii  the  Mtneralogical  Magasine  (1876,  &c.).  The 
Palaeonlof^raphical  Society  was  founded  in  1 847  for  the  delineation 
and  dcjicnvrtion  of  Briti,sh  fossils;  it  issues  Publications  (410,  1847, 
Ac).  The  Royal  Getfogieal  Society  of  Cornwall  (1814)  devotes  giecial 
attention  to  the  mining  interests  of  the  county,  and  publishes  AoMf- 
aclions  (1818,  Ac).  It  holds  its  meetings  at  Penzance.  The  Geo- 
logical Society  of  Edinburgk  (1834)  i.s.s«cs  Transactions  (1870,  Ac). 
The  Royal  Geological  Scviely  of  Ireland  (1832}  princijially  studied 
the  Kt'oio^iv  of  the  Cduniry.  It  pidili^hed  a  Journal  (1837,  &c,). 
There  arc  also  the  Geological  Associations  of  Leeds  (1874)  and  Laver- 

of  Lhmpool  (t>99).  Aac.,and 


,  Geet.  Soe.  efS.  A.  (1895).  Trans. 
liaville.  Ky.,  Okie  FaUs 


Kool  (iHRo),  Trans.,  and  the  . 
lanchcstcr  (1838),  Trans. 

South  Africa  :  Johanni     _  ,  . 

(1895.  Ac).  United  States:  Louisville.  Ky.,  Okie  FaUs  Geolog. 
Soc.  San  Francisco,  California  Slate  Geolog.  Soc.  (1876).  New  York, 
Geol.  Soc.  of  Amer.  (1888),  Bull.  Washington,  Geol.  Soc.  of  Washing- 
Ion  {1893).  France:  l.ille,  -Sor.  Gfol.  du  Nord  (1870).  Annaie-i 
(18^4,  Ac.).  IIa\Te.  .Soc.  Gfol.  de  .\nrmandie,  Bull.  (1H73,  *c  ). 
Pans,  Soc.  G^oi.  de  Frarue  (1830,  rerijjtnited  1833),  awards  the 
Prix  Viquesnel  (^40)  every  three  vears,  Bull.  (1830,  Ac)  and  Mim. 
(1833,  Ac);  Soc.  Franf.  de  Mintraiogie  (1878,  recognized  1886),  for- 
merly Soc.  Miniral.  de  France,  Bull.  (1879.  Sc.).  Saint -Etienne,  Soc. 
d'lnd.  Minirale  (1855),  Bull.  (1855,  Ac).  Germany  and  Austria- 
Humcaet:  Bcflin,  DetOieke  Geol.  Ges.  (1848).  Ztttkr.^  (iSao.  Ac.). 
jr«HlflsrMlf  (1909.  AeO;  Badapeat.  if^fyMisiri  PtUlamlTm 
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1850)  or  Hungarian  Gecioi.  Soc.  (1850).  FdUUmi  Kostony.  Bnlnn, 
Wtnurxher  Geol.  Ver.,  JaknOer.  Danmudt,  MUldrkeimiscka 
Geolog.  Ver.  (1851),  MiMeS.  (i8S5.  Ac.)-  Dreadefi,  (M«r(«-Krr. 

Switzerland:  Sckweiterixhe  Gedof.  Ces.  (1882),  section 
of  AUt.  Scku).  Ces.  Zurich,  Sckweit.  PaiAoniol.  Cm.  (1874),  A  bhindl. 
(1875,  Ac.).  Italy:  Rome,  Soc.  Sismol.  Ital.  (i8t>si,  Boll.;  Soc. 
Geol  Ilal.,  founded  at  the  second  InttmatioruU  Gedorital  Congress. 
Hei.gium  ;  Antwerp,  Soc.  PaUontot.  (1857).  BuU.  Bni«scU.  Soc. 
BdudeGM.,i»PaUiml.  *t  d'Hydrol.  (1887).  BuU..  itim.  and  Proc.- 
verb.  Charierol,  5ai;.  PaUoniol.  (1863),  Documents  el  Rapporls  (i8(>6, 
&c.).  Li<!|ce.  Soc.  Giol.  de  Beltigue,  Annales  (1874,  &c.).  Sweden: 
Stockholm.  Geologiska  Fdrening  (1871),  FdrhdtuUingar  (1872, 
Ri'Ssia:  St  PctcrsljurR,  Imp.  Russian  Mineralog.  Soc.  (1816), 
Trans.,  put",  in  Ktis'iiaii,  (lerm-in  .ind  French  (iH^'.  Ac).  .AKCiUV- 
TINB  Republic:  Bueaoa  Aitva,  Soc.  PaUonleL  Mexico:  Mexico, 
Sw.  CttL  JfintMm  (1904).  M. 

VII.  Meteohoi.ocy 
The  Intfrnalwnai  iSeleorclofUal  Congress  first  met  at  Bru&scU  in 
lSS3-  T'^'  Royal  Meteorological  Society  (1850)  of  London  was  in- 
cocporated  in  1866;  its  organ  is  Quarterly  Journal  (187J,  &c.).  To 
thit  piust  be  added  the  British  Rainfall  Society;  the  Scotlish 
MHtardotital  Society  holds  itt>  meetings  at  Edinburgh  and 
UMues  a  Journal  {1866,  &c.).  Port  Louis  (Mauritius),  Mcleorolog. 
Soc.,  Trans.  (1853,  &c.).  V.u'i'<.  .Sik.  iffUoroloe.  dt  France  (1851), 
Annuaire  (1853,  &c.)  and  .VoutrUi-s  Mitiorolog.  (i.H^H,  &c  ).  Berlin, 
Deutsche  Meteor.  Ges.  (iSSii,  /.'.,, hr.  H.imliur^;,  Ih-uir.ke  Affleom- 
log.  Ges.  (iH^i),  Zlsckr.  \Iagdcbui^,  Ver.  /.  landitirisch.  Weller- 
tmdt  (iWi).  iiitmea,C4tiUttk.,I*u.  Vienna,  Otitrrtitk.  Gu.  /. 
JMMnl^  ZriUtkr^  {1966,  ac.}.  Modna.  5k.  MUmrdot.  Ihd. 
GadMnlNiis,  JCMilL  KriCMla^  «c&  KtitarhtMMiMM  (177*). 


VIII.  Microscopy 
The  Royat  MkfVmMeal  Society  (1839,  incorporated  1866),  with 
TmuadiMt  (1843-1868)  and  Jmmtai  (1869.  &c.);  the  OMfaM 
Mkrottopieti  ChAi\9&i\.  wkh  a  Journal  (1868.  ftc.) ;  and  thfPostal 

Microscopic  Society  (1873),  also  with  a  Journal,  arc  locate*!  in  London. 
There  are  suburban  societies  at  Ealing  (1877),  H.ickney  (1877), 
Highburv-  (1878),  South  London  (1871),  and  Sydenham  (1871). 
In  the  pnivinces  may  be  mentioned  those  at  Bath  (1859),  Birmingham 
(1880),  Dolton  (1S77),  Bradford  (18S3),  Bristol  (1843),  Cariisle, 
Chichester  (rraiM.),  Croydon  (1870,  TWnu.),  Dublin  (1840),  East 
Kent  (1858),  Edinburgh,  Li\'erpool  (1868,  rroiu.},  Manchestcr(l88o), 
and  Sheffield  (1877).  In  the  United  States  the  StaU  Mkrotcop. 
Soc.  oj  Illinois  publishes  the  Lens  (1873,  &c.):  BufTalo,  Amer.  Sec. 
flf  MicroscofMsts;  NVw  York,  Mtcroscop.  .Soc.;  l'rban.i.  Amer. 
Muros.  .Soc.  (1H7H).  PrtK.  (1879),  Trans.  (1895,  &c.).  Brussels.  Soc. 
Beige  de  Mtcroscob.  {1875),  Proc.-verb.  (1875,  &c.)  and  AtUMhs 
(1876,  &c.).  Berlin.  Ces.  f.  Mikroskop.  (1877),  Attlkr.  (1B78,  Ac.). 
Hanover,  Ges,  J.  Mikroskop.  (1879),  Jahresber. 

IX.  Botany  and  Horticulture 
l^iiiiiae.,in  six-iciics.  which  usually  deal  with  both  zoology  and 
botany,  arc  placed  in  the  Kcnerul  class  (No.  i.).  ITie  Congrh 
iHlemtUictwt  d' Horticulture  hrst  met  at  Brussels  in  1864,  and  the 
Congris  Iniemalionat  de  Botanique  at  Amttcfxlam  in  1865.  The 
Rayat  Botanic  Society  of  London  (incorporated  1839)  has  gardens  in 
the  inner  circle  uf  Regent's  Park,  and  issues  a  Quarterly  Record  (1880, 
&c.).  The  Royal  Ilorlicultural  Society  (established  in  1804,  incorfjor- 
atcd  in  1809)  li.is  g.iniens  at  rhiswick,  atid  pulilinheri  a  Jnumul 
(1S46,  &c.).  The  chief  pmWncial  societies  arc — Aberdeen,  Mortk  oj 
ScM.  Jloriic.  Assoc.  (iSra),  Trans.  .Arbroath,  Hortk,  Aisee.  (1880). 
Birmingham,  Bot.  and  Horlk.  Soc.  (1829).  sardena.  Dublin,  Rov. 
Horik.  Soc.  (1830).  LivenxKil,  Bol.  .foe.  (1906).  Edinburgh, 
B#».  Soc.  (1836),  Proc.  (1837,  &c.)  and  Trans.  (1844,  &c.):  Royal 
.dollish  Afhoric  Sec.  (1854),  Tratu.;  CryUogamie  See.  «/  Scott. 
(1875).  Camam:  Kiaptm.  Btt,  Sec  tfXtSmla.  (1S60),  Aiuuis 
(1861.  &c.). 

United  Staiks:  B.iltimorc,  Bot.  Soc.  Amer.  (1894).  Boston, 
Hortic.  Soc.  (i82>)>.  New  York.  Torrey  Botanical  Club  (18^8,  re- 
onuized  1867),  Bull.  (187a  Ac.}.  San  Francisco,  Stale  Hortic.  Soc. 
WSthington,  Bot.  Soc.  of  WadL  (1901).    Francs:  Beauvais,  Soe. 

Hortic.  et  de  Bot.  (1 864),  0*0.  (1864.  &c.).  Bordeaux,  Soc.  d'llorlic. 
Chartres,  Soc.  d'Horlic.  et  de  VUktiture.  Chauny,  Soc.  de  Pomotogie, 
Dijon.  .Soc,  d'Hortic.  Fontenay-le-Comtc,  Soc.  d'llortic.  Lisieux, 
S  ,v  d'Horlic.  eideBot.  (1866),  Bull.  {l86<>,  Lvons.  .!>"«.  d'Hotlit  . 

Pratique  (1844).  BuU.  (1844,  &c)  Soc.  Bol.  (1872).  ,4aiia/«  (1872. 
AcJ:  Soc.  Pomdorime  (1872),  BuU.  (1873.  &c.).  MouliM,  Soc. 
SHortk.  NlniM,  Sec.  d'Hortic.  Niort,  .W.  d^Horlk.  Oricans, 
-Sine.  d'Hortic.  (1839),  BuU.  (1841.  &c.).  Paris  S'X.  Nat.  d'Hortic., 
(1837;  declared  of  public  utility  1852),  Journal  ;  StK.  Bol.  de  France, 
Bull.  (1854).  Mhn.  (1905,  Sc.).  Rouen.  .SVu .  Crnlr.  d'Horlic. 
Saint  Germain-en-Laye,  Soc.  d'Horlic.  Senli--,  Soc.  d'Hortic.  Troves, 
Soc.  d'llorlic.  '.'orsaillcs,  Soc.  d'Horlic.  f.ERMASV  and  .Xustria- 
Hungary:  Berlin,  Hoi.  Ver.  (1S59).  Verhandl.  (1859,  &c.); 
Deutsche  Bot.  Ges.  (1882),  Berickte  (1883,  &c.);  Hortuult.  Ges. 

Bot.  Ver.  Boon,  Bol.  Ver.  (1818J,  JakreOtr,  (1837. 

/■kratkr.  Draaden. 


Ac). 


'1 

Wesipr.  Btt^^td.  Ver.  (1878), 


■Flora":  Ges.  fur  Bot.  u.  Gartenbau  (1836),  SUtmng^ir. 
Erfurt,  Gartenbau  Ver.  Frankfort.  Garlenbam  Got.  FnBmgi  Bot 

Ver.  GOriitz.  Gartenbau  Ver.  Gotha.  TUlrinier  eanetOau  Vtr. 
KUsenfurt,  Kd'ntnerische  Gartenbau  Get.  Landtihut,  Bol.  Ver. 
(1864).  Meiningen,  Ver.  /.  Pomotofie  m.  Carlenhau.  Munich, 
Bayerische  Botanischf  Ges.,  Mtllheil  11890).  Rati'lxin,  A'  Bayeri.vhe 
Bol.  Ges.  (I7i>0),  Flora  (1818.  lir-l  .md  kefrt-rlnnum  (l^()4,  (Sc  ). 
Reutlingen,  Pomoiog.  Inst.  Sandcrshausen,  Bol.  Ver.  Stuttcart, 
Gartenbau  Ges,,  Flora,  Vienna,  K.  k.  Gartenbau  Ges.;  Botan,  Ver,. 
Verhandl.  (1851.  &c.).  Weimar,  Ver.f.  Blumislik.  WOriburg,  Bot. 
Inst.,  Arbeilen  (1871,  &c.).  ITALY:  Milan,  Soc.  Crillog.  Hal.,  Alii 
( 1878,  &c.).  Bklcuth:  Antwerp,  Soc.  Roy.  d'Horlic.  el  d'Agr. ;  Soc. 
Phylologique,  Annales  (1864,  Sc.).  Bruges,  Soc.  d'Hortic.  et  dfla  Bol. 
Brussels.  Six.  Roy.  de  Bol.  with  Stale  Botanical  Garden  (1862).  BuU. 
(1862,  \r.):  Soc.  Roy.  de  Flore;  Soc.  Centr.  d'Artioric.,  .Annates. 
Li6>;i'.  .'I'l        V  d'Horlic.  Holland:  Ghent,  Krutdkundig  Genoot- 


sckap  Dodonaea  (1887),  Tiidsckr.  Leiden,  Nederi.  Bol.  Vrreen, 
Lumnboutg,  Sec.  do  Bel.,  BoemoU  (1^4.  Ac.).  Nimeguen,  JVedeii. 
Bol.  Vereem,  AreUrf  (1871,  ftc,).  Dsmuui:  Copenhagen,  Bel. 
ForeHbit,  r<itt*ri^(l866,  Ac  ) 


X.  Z00I.O(,Y 

Societies  dealing  with  natuntl  liistorv  in  ^;iMii  r.il.  cr  nt^lovy  and 
botany  together,  come  under  class  L  The  hrst  Jniernatumai  Omt- 
tkolopcal  Congress  was  held  at  St  PMerabut];.  The  itaehtkal  Secmlm 
of  London  (1836,  incorporated  183^)  is  famoua  for  ita  coUcctioB  of 
animals  at  Regent's  Park.  It  publishes  Proceedings  (8vo,  1830.  Ac.) 
and  Transactions  (410,  1835,  &c.).  in  London  abo  are  the  British 
Omitholotists'  Union  (1859);  Entomological  Society  of  London  (1833), 
Trans,  (1834,  &c.);  national  Fish  Culture  Association  (1883); 
Malacolog.  Soc.  (1893).  The  Conchoiog.  Soc.  (1876)  meets  at 
Manchester,  which  also  has  an  Bmbmolog.  Soc.  (1903).  The 
Marine^  Biological  Association  of  Great  Britain  (1884),  for  the  study 
of  marine  food  fishes  and  ahell-li.sh,  has  a  laboratory  at  Plymouth. 
The  Royal  '/ytological  Sociely  nf  Ireland  (1831)  has  gardens  in  the 
Phoenix  Park.  There  is  the  Brt.'ish  lieek'epers'  Association  (1874). 
.\irsTRAl.IA  and  New  Zeai.^nT):  .Avirkland.  Acclimalisation  Sic. 
Brisbane,  Acclimat.  Soc.  Chrisir .huis  h,  .ltdimal.  .Soc.  MclhfJiirne, 
Zooloe.  and  Acclimat.  Sik.  of  I'u/criu,  Report  (lati .  &c. )  \  Australasian 
Ornitko.  Vnion  (1896),  Tke  Emu.  Sydney,  Acclimat,  .Soc,  of  N.S. 
WaUs,  Report  (i86a,  Ac):  Enlomeiog.  Soc  ef  it^W.,  Tran*.  (1863, 
&c.).  Wellington.  WeHlaaid  IfaL  and  Aedimat.  Soc.  AFRICA : 
Cape  Town,  Zoolog.  Soe.  Port  Louis  (Mauritius),  Soc.  d'Acclimat. 
Canada:  Toronto,  Entomdog.  Soc.;  Beekeepers'  Assoc. 

UniiedStates:  Caml.ridK<-.  NuUallOmUholog.  Club,  BuU.  (1R76) 
and  Memoirs  (i8M6);anii  I  r.i„muiog.  Club,  Psyche  (l%'7^,&.t:.):  .Xmrr. 
Soc.  Zoologists  (1890).  Cincinnati  Soc.  of  Sai.  Hist.  (1870I,  Journs. 
(1879).  Illinois  Central  Beekeepers' AstocialioH.  New  York,  £Mf0M. 
Soc.  (1893),  Journal;  N.  V.  ZooUg.  Sac.  (189S).  Kep.  Guide  Book. 
VA^idvna,  Cooper  Omilh.  Club  (1893)  founded  at  San  Jose.  Pacific 
Aufauna  (1900.  &c.).  The  Condor  (1899,  &c.).  Philadelphia,  Zoolog. 
Soc.  (iS.sq).  Report  (1874,  &c,);  and  Amer.  EntomcJog.  .Soc.  (1859), 
Proc.  (1861-1866),  Trans.  (1867.  &c.).  Washington,  Amer.  Omith. 
Vnion  (1883),  The  Auk  (1884,  Sc.);  Iiiol,>);.  .Soc.  (1901);  and 
Entomdog.  Soc.  (1884),  i'fof.  FKA-SCi;:  .Mais,  5«.  .Scruicole, 
BuU.  (1876,  &c.).  .Amiens,  Soc,  d' Apiculture,  BuU.  (1875,  &c.). 
aermont,  Soc.  Centr.  fApicvU.,  BuU.  (1875.  &c.).  Lille,  JnsL 
Zoolog.  a  Wimereux,  Travaux  (1877,  Ac).  Pari*.  Soc.  Nat.  d'Ac- 
climal.  (l85j).  BM.  Mensuel  (1854,  &r.)  and  Chron.  Bimens.  (1875, 
&c.);  .Soc.  Zoolog.  de  France,  Bull.  (1876,  &c.);  .Soc.  F.nlomolog.  de 
France,  .Intiales  (183J);  and  Soc.  de  Biolopte  fl8.iH).  Comptes 
Rendus  (i.H.tg.  \c',;.  (.khmany  atn;  .Arsj  ria  1 1  r  m.a  K  Y  :  Wander- 
versammlung  Deutscher  Bienenzuchler,  Verhandl.  (1856,  &c.).  Ben- 
dori.  AkMimat.  Ver.  BeMa,dkUmnl.'Ver,  (1856).  Zeitschr. UtM, 
&c.):  Cenlral-Tnst.  f.  Amimat.,  JtflKkrS.  (1859,  &c.);  DeattOe 
Zoolog.  Ges.;  Deutsche  Omilhot.  Ges.  (1850),  Journal  (1853,  &c.); 
Deutsche  Fischerei  Ver.,  Publihal.  (1871,  &c.);  Berliner  Entomolog. 
Ges.  (1856},  Entomolog.  Zeilschr.  ( i8s7,  &c.) ;  D.  Entomol.  Ges.  (1881). 
Ztschr.;  Ver.  tum  Befdrd.  des  Scidcnbaues.  Jahresber.  (18^19,  &c.); 
Physialog.  Ges.  (1875),  Verhandl.  (1877.  Ar,).  Breslau,  rhysiolog. 
Inst.,  Sludien  (1861,  ftc);  Ver,  f.  Sckles.  Insektenkunde,  Zeilsthr. 
(1847,   &c.).     Brunawick.  Deutsche  Urnitholog.   Ges.  Carlsruhe, 


Badtscher  Ver.  f.  GdliMtmckt,  MonaUbiaU  (187a,  Ac.).  Fr«nken> 
here,  BienenwirthukafS.  Haupt-Ver.,  Sacks.  Bienenfrevnd  (1863, 

&-r.).     Frankfort,  Zoolog.  Ges..  Der  Zoolog.  Garten  (i860,  Ac); 


nrul.'.i  he  ,\lnlakoM<^og.  Ges.  (1868),  Jahrbucher  (1874-1887)  and  Saxh- 
richlshlalt  (l8fjt),  .Sr.).  I  lall'crstadt.  Deuluhe  Ornith.4ot.  Ges.  II. die, 
OrnithMog.  Central  \'rr.  Hainluirg,  /.i>Mo^.  Ges.,  Her.  (i8<ij,  Xr.). 
Hanover,  BtenenwirthschafU.  Cenlral-Ver.,  CenlralUati  (ihtsS,  &c.). 
Leipcig,  Sachs.  Seideniau  Ver.,  Zeilschr.  (1868,  Ac).  Manict* 
Entemotog.  Ver.  (1876);  Fischerei  Ver.,  MitthtU.  (1876,  Ac,).  N«W- 
lingen,  Vrr.  Deutscher  Bienenvririhe,  B.-Zeitung  (1845.  Ac).  Ratisbon 
Zcwlog.-mineralog.  Ver.  (secclassi.).  Stettin,  Orntttofe*.  Fff.  (1873). 
Jahresber.  (1873.  Sx.);  Entomolog.  Ver.  (1837).  fJn/.  Zeilung  (1840, 
He).  Trifsie.  /.ooloz.  Insl.  u.  Zoolog.  Station  (1875),  Arbeiten  (1878, 
&c.).  Tropnau,  Sc  hies.  Birnenzut  hi- Ver.  ( 1 873).  V  ienna,  Entomolog. 
Ver.;  Fmhryoloe.  Inst.,  Mittheil.  (187 1.  Sc.):  Ornitholot^.  Ver. 
WUrzburg,  Zoolqg.-ioolomiMhes  Insl.  (1872),  Arbeiten  (1H74.  Ac.). 
SwiTJHMiLAKD :  Bem»  Sckwit.  Bmlomelo^,  Get.  U9s»),  MtUeO.  O Wa, 
Ac).  Gawwa,  Asm.  Zcehi.  in  Lkmm;  See.  Pmitidfiif.  Subta 
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(1865),  BuU.  (1866,  &c  ).  ZOrich.  InUmat.  Entomohtrnvrrein  (18861. 
Socifias  liHtomoLogua  ^I^H<J,  i.'4i.).  Itauv:  Cuale,  Soc.  Baci>l<\f,ti  i, 
BoU.  (ll»66,&c.1.  VXitrvnci:.  So{  Allantina  Ital.,  La  SeruMtura  i  i  '^'>5, 
4c-);  SiK.  Kntomoiot,.  lud..  lioU.  (1869,  Stc).  Naplc-i,  /  J  r. 
Stahon.  MtUkeU.  (1878).  ViWrmo.  Soc.diAaUtmu..AUi  {ibbi.ikcj. 
Pba.  Soc.  MaUtotot-  Hoi..  Bolt.  (iS/S.  Ac).  Rome.  <<•  PisiccU. 
llai.  (1873).  Rrlcium:  Antwerp,  Sdic.  Rty.  tU  Zoologie  (1843)  with 
Jardin  Zool.  and  Mus.  Dnisads,  Soc.  1{<^.  de  Zoologie  el  Mawcolo- 
fifM  Bflf^r  (1H63),  /tniHi/ej  (1870,  &c.);  Soc.  Entomolog.  de 
Pflgiffue  ll^.^f^l.  Annales  and  fl«i«.  (i«57,  &c.).  Holland: 
AtiiM  (  r<!.ini.  A'.  Zoolot.  Genootichap  " Natura  Artis  Magistra  "  (1838), 
btjdragm  (184B),  Jaarboekje  (185a,  &c.)  and  Ttjdsckr.  (1863, 
Ac).  >oalo|t.  nraen  and  muanun.  The  Hague,  Nederi.  Eniomolog. 
Vtrttn.,  nj£ckr.  (1857,  &c.).  Rotterdam,  Stderl.  Dierkundige 
Vtrten.,  Tijdithr.  (1874,  &c.).  Norway:  Bericen,  SeUkahfi  for 
Narggs  PisSerier.  Chn-ituinui,  Det  Biol.  Seltkab.  (1894),  Aaresbrr. 
Sweden:  Stockholm,  EnUmolog.  Fiyrmms;  (1S79),  Eni.  Tidsknfl 
(t88o,  &c.).  Rlssia:  Musc-ow.  Aiilimal.  Snr.  St  Pctinsbun!.  Ru}- 
tian  Entomolog.  Soe.  (1859).  Hcrue  sodetatis  tntom.  rots.  Argen- 
tine Republic:  Buenos  Aires.  .SW.  /.ooU^  Argmlmt,  Ptriod. 
Zeciog-  (187s.  &c.);  Soc.  Eniomolog.  Argent. 

XI.  Akthropolooy 

The  Congrh  JnlemttlitrntU  d'Anthrotrnhgie  el  d'ArcHMofie  Pri- 
kiUoriques  held  its  first  meeting  at  Neuch&tel  in  1866;  it  issues 
Campus  rmdtis  (iKWj.  iitc).  The  Royol  Antkropolotual  Imltlule  cf 
Grciil  Britain  and  Irtland  was  founded  in  1871  ujKin  t!ic  Elhno- 
logual  .Society  (1843),  which  publi«hed  a  Journal  (1848-1856)  and 
Tmntaetimu  (1859-1860),  and  the  Anthropological  Society  (1863), 
which  iwued  Uemoirs  (t96s-i969)  and  th«  Anlkropol^tical  Rmem 
( 1864-1 870).  The  /iMft'tete  bringa  out  •  Jmmtti  {19JU  Ac). 

Sydney,  Roy.  Anikroptdog,  See.  (1896).  BomMy.  Tin GiOm  Soc. 
(1003),  occa<^ion:il  pampklett. 

UiflTED  SfAits:  Cle\'eland,  Amer.  InU.  Anlhrop.  (1890), 
Journal-  New  York,  .-Imer.  Ethnalop.  .Snr.  (1842),  Trans.  (1845- 
1853)  and  BuU.  (1860-I861);  fi.rnn  r.y  .i  itlkropttlog.  Inst.,  Juurn. 
(1871).  Washington,  Anthropoiog.  6m.  (.1879),  frans.  {1662,  See.); 
Amtr.  Anllinp.  Assoc.  (.1900),  Amer,  AndtropoUfist,  Havana 
(Cuba).  See.  Anirop.  Fkancb:  Gnaiobfe.  Sot.  dampOiuist  £Btkn. 
M  d'Anlkrop.  (1894),  Bull.  (1894,  &c.).  Lyooa,  Soe.  d'Anlhrop. 
(1881).  Bull.  (1H81,  &c.).  Paris,  Soc.  d'Antiroptdogie  (1859;  rc- 
coRnizcd  1864).  Pull,  and  Affm.  (i860,  &c.):  5of.  d'Etknngr,, 
.-Innudir/-  .iiui  Riz'ue  I1H69.  &r.);  Soc.  des  TradUions 

Populates  (i8»6)  Revue  (i8»6.  Germany  and  Austria- 

Hungary:  Bei^,  Ges.  f.  Anihropotogie,  &c.  (1869),  Ztsckr.  (1870, 
ftc.)  and  VtrkaiM.  (1871 .  Ac.)  \DtutKke  Get.  JUr  Anlhrop.,  Ethn.  &c. 
(1S70).  Archh  (1866,  &c.).  Brun«wick,  Deutsche  Ces.  f.  Anthro- 
pshgu,  Arehk  (18^0.  &c.)  and  Corr-BlaU  (1H74.  &c.).  Budapest. 
Magynr  NrprniH  Tdrsa^iigi^HSi})  Kthnogrnphia  (f8H(),Ar  ).  ('nlr)(;nc. 
IVr.  n.r  fd'Jerung  drf  Stail'-Riiulemlruuih-Jorsl  Mw.tums  fur 
Volkfrkitndt'  {iqcn).  Jakreibfr.  (1904,  dic-).  liOrViti.Gfs.  fur  Anlhrop. 
Sec.  (18H8),  JahreshefU.  CnHtingen,  Anthropoiog.  Ver.,  MiUheil. 
(1874.  &c.).  Kiel,  Anthrop.  Ver.  (1877).  Mitteit.  (1888,  &c.). 
Leipzig,  Ver.  J.  Anthropoiog.,  Ber.  (187 1,  &c.),  aftcrwaids  joined  to 
the  Ver.  der  Erdk.  Munich,  Get.  /.  Anthropoiog.  &c.  (1870),  Beitr. 
(1876,  &c.).  Stuttgart ,i4n/Aro/w;oF.  Ges.  (1871).  Fundbrr.  (i8<jv  Sr.). 
Vienna,  Anthropdog.  Ges.  (1870),  MiUhetl.  (l8;o,  iti .).  Itai  v: 
Florence,  Soc.  Jial.  di  Anlrnpoln^ia  (iHh8).  Arrh:rio  (1H71,  &r  ) 
BelohM:  Brutwcl'*,  .Votr.  d'Anlhrop.    Bull.  (l8»2,  Swkdkn: 


Ac.).   SfaIK:  Mwlrid.  Soc.  AiUntilm.  'Eip»  Avista  (187$,  Ac. 
Rossia:  St  PMereburg.  Russmt  AtwSrop.  See,  (1888),  Prolokety- 


Stockholm,  Stentka  Sallskapel  J6r  Antrop.  (1873),  7  Ki»*ri// (1871, 

"        "   '  ~  I.,  Rnisla  (187$.  Ac.). 

irg.  Russian  AnthnP.  C 

tatedanij  (1901,  Ac  1. 

XH.  S<K:lOLO(iy  (F.i  onomir  Science,  Statistics,  Law,  Education) 
The  iiilerti.itional  sociilim  .ire  the  Association  IntemcUumale  pour 
le  Profris  des  Scirn<es  ^iniulfi  and  the  Congrh  Inlematumal  de 
JlttUlUQM,  whkh  first  met  at  Bru.sacls  in  1853.  Both  have  is6Ui'<l 
Compiss  rmiimt.  The  Congrh  International  de  Bienfaisanee  may  l>e 
traced  to  a  auneMwa  at  the  Congrh  Pinitenliaire  held  at  Frankfort 
in  1847.  The  first  oeeling  took  place  at  BruKtels  in  1856.  The 
Intl.  iHiemal.  de  Sociologie  (lH<>t)  ha.^  its  headquarters  at  I'.iris. 
The  National  Aitofutlian  for  the  I'romiHion  of  >iiKial  .Sctrntr  :S  =  7 
had  united  with  it  in  1864  the  Society  for  Promoting  the  Amendment 
at  the  Lum.  It  held  a  yearly  mkratory  roeeting,  and  publitfaed 
froMOClMM  (1858.  &c.)  and  ^xtoTSMnice  (I8ti6,&^^  The  Sdcuv 
t^ffkml  Soe^  the  Eugenics  Education  Soc.  and  the  Key.  Economic 
Ste.  are  established  in  London.  The  Royal  Statistical  Society  (18^). 
incorporated  1 887.  publinhes  a  Journal  (1S30,  &c.):  CoMrn  Club 
(i8»j6).  fur  the  difTuiUon  of  the  politii.il  .ind  economical  principles 
wilh  which  CoIhIch's  name  is  aswjciated.  has  issued  a  variety  of 
publiralinnv;  Institute  of  Actuartes  (incorp.  1884);  Institute  of 
Chartered  Accountants  (1880);  Institute  of  Bankers  (1879):  the 
Sitktg  af  iMorporoltd  Accountants  and  Auditors  fiS8s),  and  the 
CkaHend  Institute  of  Secretaries,  also  meet  in  London.  There  are 
alao  the  Manchesler  .Statistical  Society  (18.^3).  with  Transnclioi^;  the 
Paenlty  of  Actuaries  in  Scotland  and  the  Sarllis.h  .S.k  rWv  uf 
Ecamomists  (1897),  tioth  meetini;  at  Ktlinburgh:  .ind  the  Sluli^liccl 
mnd  Social  Inquiry  Society  of  Ireland  (1M17).  »i:)i  a  J'^urnnl, 
at  Dablia.  After  the  Inns  of  Covet  (^.p.),  the  most  important  of 


I  British  legal  six-ieiies  is  the  Law  Society  (1S27,  incorporated  183a, 
leiiKorp.  184.S):  11  began  courses  oi  lectures  for  stuoents  in  1833, 
and  wa-.  a]![«iinti<1  reiji»tr.ir  <if  solicitors  ten  year*  later,  and  ob- 
•,.niii-:|  Mi;n;l,  ii;L-mar\  thaner- 111  1 845  and  1878.  This  s<x:iet\  Kas 
a  hnc  buildmg,  uiih  library  aitd  examination  hall  in  Chancery  Lane, 
Loodon.  There  ai«  ov«r  70  proviactal  aocietiea.  moat  of  then  being 
asaodated  with  the  parent  body.  The  Vmdasm  Society  (1846) 
publiahed  a  few  books  and  came  to  an  end.  The  Sriden  Society, 
cstabliahed  in  |8tl7  for  the  (promotion  of  the  study  of  the  history  of 
law,  prints  ancient  records.  The  headquarters  of  the  .tsyociotion  for 
the  Reform  and  Ctydi/ictUion  of  the  Law  of  .Vu/tons  are  in  l.onduii.  but 
conferences  arc  held  in  various  continental  towns.     1  he  Chartered 


Inslitmie  «i  Patent  Agents  (founded  1882.  incorporated  1891)  issues 
TranseetioHs.  The  Juridical  Society  of  Edinbmrgh  (1773)  publi«hed 
five  edition*  of  a  Complete  System  of  CoaaqNHKMg.  na  ilJdhaM 
.Society  was  founded  in  1879  for  the  improvement  of  adacatimw 

methods:  and  the  Society  for  the  Derelopmeni  of  the  Sciemce  of  Educo- 
twn  (1875)  issuc<i  Transactions. 

i  NirtD  Staths:  lialtimorc,  Amer.  J'ol.  .Sc.  Assoc.  (190,1),  Proc. 
Boston.  Amer.  Soc.  .Sc.  .'Issoc.;  .-[nirr.  Statist.  Assoc.  (l8^y),  i.'/.iir, . 
/loni  (1847.&C.).  CambridKc./liner.  Econ.  Assoc.  (lfili6).  New  Vork, 
A  m.  Inst,  of  Social  Serwiet,  Social  Araiw  (l8g9iAcJ :  Attmariat  Soc.  of 
/t  nMr.  (1 899) ;  Philadelphia,  A  mer.  Aeai,  Pet.  endSotial  ( 1 899),  ^  a* 
nals;Amertcan  Bar  Assoc.,  Reports;  .-tssn.  of  Amer.  LawSchools  (tool). 
Washington,  Amer.  Soc.  of  Int.  Law  (1906),  Journal;  Nat.  Edne. 
Assoc.  (i8."57),  Ptoc.  France:  C.renobk.  Soc.  de  Statist.  (18^8).  BtM. 
1 1838.  Marseilles.  .Soc.  de  Statist.  (1827),  Riperloire  (1837, 

&c.) :  Soc.  Sc.  indusU.  {1871),  BuU.  (1873.  &c.).  Pans,  Soc.  Int.  de* 
Bttidts  Pnlifmis  d'aues.  (1856,  recognized  1869);  Soc.  Fran,  do 
Statist,  IMe.  (1829),  Journal  issued  jointly  with  Acad.  Nat.  ^ince 
1849:  Soc.  de  Statist,  de  Paris  (t86u,  reco«mzed  1869),  Joum.  (1860, 
Sec.);  Soc.  de  legislation  Comparte  (1869,  recognized  1873),  BuU., 
Annuaire  de  Ug.  Fran(.,  and  -Inn.  de  Lif.-  Piran.;  Soc.  pour  I'lnttr. 
Element  (1815,  recogni«-<J  liuU.;  Soc.  de  Linguisttgue  (18&4), 

.\Ifm.  (1868,  &c.);  Soc.  de  l Enseif.nemeni  Supirteure  (1878).  Rev. 
(1881,  Ac);  .Soc.  d'fuon.  SocuUe  (t85():,  I^s  Ouvricrs  des  deux 
mondes  (1857,  &c.).  La  Reforms  socuile  (i*>8i,  ifcc);  Soc.  d'£ceH. 
Pol.  (1843).  Anneks  (1846-1847).  BuU.  {i%M.aie.);Soe.der£Beh4e» 
Chartes  (1839),  iUm.  St  Maixent,  Sec.  de  Statist,  des  Deux-Sieret. 
Toulouse.  Acad,  de  LtfU.  (1851),  Rec.  (1851,  &c.).  Geruanv  and 
Austria-IUngarv:  Uebreczcn,  Magyar  Kir  Gasdasdgi  Ahad. 
(|86«).  Berlin,  Volksu-irlhs.  (,W.  {i8<ii),  Volksu-irths.  Zeitfragen 
(l«79,  &C.);  V,r.  }.  drutsihf  ik -wirlhs.  ( 187'j  1.  //jiAr.  (l  ^;-><j,  4<c.) ; 
Ver.f.  Forderungd.  llandeisfrertheu  (1078).  MUthetl.  (1879,  &c.>;  Ver. 
f.  d,  SMilt.t  Jurist.  Ges.  (1899).  Jakrssber.  (1863,  &c).  Urewien. 
Stalislisthtr  Ver.  (1831),  ilittkeU.  Frankiort,  SlatisUsthe  Ges.; 
Juristische  Ges.  (1866),  Rundschau  (1867,  &c.):  Ahad.fiir  Sosial-  u. 
flandelsu-issenschaften  (.1901).  Freiburg.  Badisehe  Heimat  (1893), 
]'olkeskunde.  llalle.  Kanlteirllic  ha  fi  (ioci4\  Kantstudien.  Lai- 
b.ich.  Juriit.  Gts.  Lcijizii;.  ]'<r.  J.  i.-.j.  y'(ji.'.j;;ii;i;tt-.  Jtihrhu.  h  and 
Mtttheil.  Italy  :  'rortona,  .Sot.,  tit  Slorux  Enmomm,  Boll.  UiiLoiLii: 
Brussels,  Littte  de  I'Enseignement  (1864).  Bull.;  .Soc.  Centr.  des 
Insliluteurs  Beiges  (i860),  Le  Progr'es;  Inst.  Soltay  de  Sotiologie 
(1901).  Holland:  Amsterdam.  Ver.  voor  de  Statist,  in  Nederland, 
Jaarboekje  (1849. &c.)  and  Jaarcijfers  (1882,  Sec).  Spain:  Madrid, 
Junta  F.stadisi;  R.  Acad,  de  Juruprudencia  y  Legis.  (1763,  1826); 
R.  Acad,  de  Cienitas  A/or.  y  Pol.  (I>*57)-  Ri  ssia:  Moscow,  Juri- 
dual  .S'oc.  M  I'eterslmrt!,  'Prdat.o^iail  Six.  I'.r.vPT:  Cairo,  Bureau 
Crntrni  df  .Stiiitil.  HavaN.^  ((  '.S.n,  .-1':.  f.,  on.  de  AtltltM  4et  Pail 
(1792),  MemorMs.  Japan:  Tokio.  Slatui.  Soi.. 

XIIL  Medicine  and  Surgery 

The  first  meetilig  of  the  Cons^r't-s  .Kfi'dual  International  was  held  at 
Paris  in  1867;  a  Butl'lm  been  issued  aiir.u.ilK  ^inie  i.Hd.s.  .mil 
the  first  Surgical  Coii^;ri;.'»-->  »a->  held  in  Paris  in  18H5,  The  first 
Conphs  Ptridique  Intemat.  d'Ophlhalmologie  took  place  at  Brussels  in 
1857.  The  Roval  Colleges  of  Physician*  and  of  Surgeons  of  London, 
Kdinburgh  and  Dublin  do  not  come  within  our  scu(n.-.  The  Medici 
:^tH iely  of  London  (1773)  i.s  the  oldest  in  the  metrofxjlis;  it  ha«  iasued 
Memoirs  (1787-1805),  Tramnctions  (1810,  &c.),  antl  Proceedings 
(1872.  &r.).  The  Ro\al  Soncty  of  Medicine  was  forn>ed,  by  Royal 
rh.-irti  r.  i-  1907  by  the  amalKamatinn  of  the  following  societies: 
Key.  .M,,'..  and  Chir.  Soc.  (1805).  Falholr.xur.!  .sV.r.  (i8j6),  Efn- 
dennoiogual  Soc.  (1850),  Odont<4.  Soc.  of  Gl.  Britain  (l8s6),  Obstelrual 
Soe.  (1838).  aimcalSoe.  (1867).  Dermatologtcal Sec.  ^lemdei$  (iVBa). 
British  Cynaeeeloticttt  Soc.  (1884).  Neurolog.  Sec.  (1S86),  BrMsi 
Laryngol.  Rhinol.  and  Otological  Assoc.  (1888).  Laryngol.  Soe.  (1893). 
.Soc.  of  Anaesthetists  (1893),  Dermatol.  Soc.  ojf  Cl.  Brit,  and  Iretani 
(1894),  Otological  Soc.  (1899),  Soc.  for  Study  of  Diseases  in  Children 
(1900),  British  Electro-therapeutic  Soc,  (1901)  and  the  Therapeutical 
Soc.  (1902).  Most  of  these  societies  have  separate  Transcutions  or 
Procefdings.  Other  London  societies  (past  and  present)  include  the 
Abernethian  Society  (1795).  which  issues  Proceedings;  British  Denial 
Association  (1880),  with  a  Journal  (1880,  Ac);  British  Homoeobalhic 
Association  (1859),  with  Annals  (i860,  Sic.);  British  Medical 
Assnciiilion  (T832).  which  has  more  than  forty  home  and  colonial 
branches,  and  publi.shes  British  Medical  Journal  (1'<.t7.  Sec);  Hahne- 
mann Puhlifhing  .Si'iirly  (1.H5.'),  .'.fiiUria  ,\fr:li,a  ;i852,  He); 
Uaneinn  .Svidy  (i.S.vi;  Hun'.man  .Snxdy  (iMtji,  Trans.;  Lister 
Institute  (incorp.  1891};  MeJuo-Legal  Soc.  of  London,  Trans.; 
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Mtdtco-Psyckolot.  Attn,  of  Gl.  BriUiin  and  Irrland  fl8jl,  incorp. 
Ib<>5);  yew  Sywnkam  Sodety  (ik^Hi,  whirh  |mtiUshi'<l  Ilirri)t\,il 
Retrospect  (Iii67,  &c.),  and  tran&Utiuni>  and  reprints  uf  books  and 
papers  o(  value,  succeeded  the  old  Sydenham  Society  (1844-1858), 
which  iMued  40  vols.;  O^halmolotU^^  Socitty  (l^)<  Trans.; 
PhamueetUiail  Secitly  (i^4>  )■  «'><h  muiieuni,  PhmnmaceutUol  Journal 

!I843,  &c.);  PhytMorual  Association  (1876),  Jottm.  of  Physioloty 
1878,  &<■  ):  ROnlgen  Soc.,  Journal;  Koyai  InslituU  of  PublU  Health 
(1886,  im  orj).  |84>3),  Journ.  Royal  Sanitary  Instttule  U>i7b.  incorp, 
1888),  the  immril  nf  whuh  af>]X)ints  examiners,  directs  Parlce* 
Muieuni,  fuumkii  in  1^7*.  i;i  rricniorv  o(  Ur  K.  A.  Parkcs;  Society  of 
Mtikol  Ogiuri  of  UeaUh  (itij6J.  Trans,  and  Public  Health;  Soc.  of 

a^liidttSTBndfaTd.  JM  Oir.  Soc.  (1863);  Briftol.  J#«I.  Otir. 
Soc.;  CaitKir,  JM.  50c.  (1870);  Liverpool,  Sch.  of  Tropical  Med. 
(1898,  incdrp.  tOOS),  Metnoiri;  Manrhe^ter,  Med.  Soc.  (1848); 
Ncwcastlc-upon-Tyn«.  North,  and  Durham  Med.  Soc.  (1848). 
Dublin,  R»y.  Amd.  of  Med.  in  Ireland  (18H1),  Trans.  (1883,  &c.); 
Pharmac.  Soc.  of  Ireland  (187s).  Edinburgh,  JOry.  Med.  Soc. 
(1737:  charter  1778):  Haneian  Sot.  (175*);  iMico-OUrNrc.  Soe. 
(1831),  Trans.  (1834.  &c.);  and  OhtuHrkSl  Soc  Afaenleen, 


Med.  Chir.  Soc.  (ijS^X  GteMov,  UtOeo-Ckinin.  Soc  (tM6), 
baied  upon  Mtd.  Soe.  and  MoS.'<MlnHrt.  Soe.  (ban  1814).  joiMd 

by  Path.  .Soc.  in  1907. 

Australia:  Melbourne.  Med.  StK.  of  Vutoria.  Austr.  Med.  Joum. 
(1H56.  Canada:  Miuitn-.t),  t'ntms  Mid.  du  Canada,  Revue 

(1872,  &c..);  Con.j.;j  Mai  .t  jiLh  ..  lr,:ns.  11K77,  &c.).  Inuia:  Bom- 
bay, Med.  and  Physical  Soc.,  Trans,  (1838,  &c.>.  Calcutta,  Med. 
S»e~  IVaw.  (iMa,  tie.). 

Um-mSrATM:  Amir.  Fuh.  H»M  Ante.,  Reports  (1873,  Ac): 
Amer.  DentciAuot.,  Tnms.  (i860,  ftc.) ;  and  Amtr.  Inst.  ofHomotop., 
Trans.  (1878,  Ac.).  The  headquarters  of  the  American  Medical 
Association  (1847)  arc  at  Chicago:  it  publishes  a  Jrurnal.  The 
American  Surticai  Assi\'iijlii>»  (iHSo)  unites  a;  W'.i^hinijton  every 
third  year  with  the  Conpess  of  American  Physuians  and  Surgeons, 
The  Slate  medical  OModtXMM  include  thoM  of  Alabama,  Trans. 
(1869, ftc.): Georgia,  Trans.  (1873,  &c.) :  Maine,  TVatu.  (1853,  &c.); 
MiMCMjri,  Trans.  (1851.  &c.);  and  South  Carolina,  Tram.  The 
State  medical  societies  include  those  of  Arkansaa.  Trans.  (1877,  ftc.) ; 
CalifnrnLi,  7>iifij  (iHjo,  Ac);  Illinois,  Trans.  (iSsi.  Ac);  Kansas. 
Tram.  i  lH67,  cS:(  i  ,  Michigan,  Triim.  (l  lS<iq,  \c.) ;  Minnc«it,i,  Trans. 
(1874,  \c);  Nelif.isUa,  Trans.  (i.Hfn),  \t.);  Now  Jersey,  Trans. 
(1859,  &c.);  Pennsylvania,  Tram.  ( iHsji.  Sc.);  KlxKje  Island,  Trans. 
(1877,  &c.);  Texa^,  7>aiti.  (1871) ;  and  Wisconsin,  Trans.  (l88u,  &c.)- 
To  theae  have  to  be  added  the  tollo«rtiiK  to«m  ■aaodatiana.  Albany, 
Mtd.  Soc..  Journal  (1807.  &c.)-  Baltinum,  MoA.  astd  Ckirurt. 
Faculty  of  Maryland,  Trans.  (1856,  &c.).  Boston,  Amer.  Oyfuifmlnf;. 
Soc.,  Trans.  (1S76,  &c.);  Mass.  Medico-Legal  Soc.,  Tram  i^'/H, 
Sc.).  Denver,  .-liod.  of  Med.  Uqn}).  New  York,  Acad.  t\f  .\trd.. 
Trans.  (1847,  &c)  ami' flui/.  (iStxi,  &c.);  Med.  Soc..  Trans.  ilHl^. 
&c.);  MediiO-Chtrurt.  Soc.,  Trans.  (1878,  ifcc);  Amer.  Surg.  Assoc., 
Trans.  (1883,  &c.);  Medico-Legal  Soe.,  5aff*<arMM  (1873,  &c.);  Amer. 
Ophthatmolog.  Soe.,  Trans.  (1865,  &c.);  Path.  Soe.  {i»44).  Trans. 
(1875-1879),  Proc.  (1888,  Ac).  Philadelphia.  JIfnf.  Soc,,  Trans. 
(l8so.  &c.);  Obstel.  Soc..  Trans.  (1869,  &c.);  Amer.  Pharm.  Assoc., 
Proc. :  Piuhoiog.  .Soc.  (1857),  TVnu.  (ito,  Ac.);  Colt.  «i  Phytkian* 
(17H7:':  Amfr.  s<v.  of  Tripieal  Mod.  (1909).   Richmoad.  JM. 

S<K..  Friinj.  (lH7i,A<-,). 

Fhanck;  H<-Niiii,i>ii.  .S,v.  lU  Mid.  fi.'i4S'i.  Bull.  (1H45,  Ac). 
Bordeaux.  Soc.  de  Mid.  (1798),  Journ.  (18^9.  &c.);  Soc.  de  Pharm. 
(1834).  Bull,  (i860,  AcJ:  Soc.  de  Mid.  et  de  Chimrt.;  Soc.  d^Anal.  et 
de  Physiol.  (1879),  Bm.  (1880),  Caen,  Soc.  de  Mid.  (1799;  known 
b\'  its  present  name  since  187s),  Journal  (1829),  Mfm.  (iH6<j). 
Chaml)^r>-,  Soc.  de  Mid.  (1848),  Cvmptct  rend.  (1848,  &c.)  and  Hull. 
(l«59,  Ac),  r.renoble.  Soc.  de  MM.  Ha\T.\  Soc.  de  Pharm.  (iH.sS), 
.Mem.   l.illc.  .Sac.  de  MM.  (1843),  Bull.  (184s.  Lyons,  S«(,  iVa/. 

de  Mfd.  (1789),  Le  Lyon  mid.  (i860,  Ac).  Mar.-*  lllo.s.  .Sac  de  Mid. 
(1800).  Compies  rend.  (1826-1853)  and  Lt  Mars.  mid.  (1869,  Ac); 


Soc  Mid.-Chinirt.  (187s).  Pari»,  Soc.  de  Mid.  Pratique  (i8o«),  Bull. ; 
Acad.  Nat.  de  Mid.  (1820);  Soc.  Nat.  de  Chirurg.  (1843,  reorganized 
1859),  Mim.  (1847,  Ac.)  and  Bull.  (1851,  Ac);  Soc.  Anat.  (1803), 
Bull.  <l»2(>.  &c);  Soc.  Cliniquf.  Pull  fi.H77,  Ac);  Soc.  Mid.  dts 
HdpiUiux.  null.  (1849,  Ac);  .So(.  .1.'.  /..|Cii/i';  .Soc.  de  Pharm 
(lS<»,Vi.  Journ.  (1815,  Ar.1;  So.-  df  Thiraj-futiqur;  .Soc.  Fran,  df 
Hytit^nc.  .Soc.  Centr.  de  .Mid.  rr(<  ri»ii!>c  (1S4.JI.  i?uJ/.;  .45!ni.  Int. 
de  I' Inst.  Mdrey  (l8<>8)  (for  examining  phvsioloKical  methods  and 
apparatus),  BuU.,  Trapaux.  Kouen,  Soc.  de  Mid.  (1821).  Union  Uid. 
(1861.  Ac.) ;  Soc.  Libre  det  Pharmaciens  (1802),  Butt.  Toulouse,  5m-. 
de  A/M.  J1801),  Bull,  and  Revue  (1867,  Ac).    Tours.  .W.  .\fid. 

(1801).  (jERMASV  and  .\l.'STRIA-HaNGARV;  Deuluker  .-{rzlrt  freins- 
bund  (1872),  Verhmdl.;  Central  Ver.  d.  Zahnilrzte  (iH'^t)),  Mmheil.; 
D.  Veterindrrath  (1874):  Z).  Apolhcker-X'rr.  (i8jo),  An  his'  (iRi2,  Ac). 


Berlin,  Ver.  f.  Heiihunde  (1832),  Magaiin  (1835,  Ac);  Get.  f. 
Ceburtshulfe  ti.  Gynaekolene  (1876),  ZUchr.  (1877,  Ac);  Ges.  /. 
HeUkunde  (1855):  Bert.  Med,  Ces.  (i860),  Verhandl.  (1865.  Ac): 


Physiolog.  Ges.  (1875).  Verhandl.  (1877,  Ac);  D.  Ver.  f.  Med. 
Slalislih  (l86«):  Ver,  Hom6op.  Arzte  (1871),  Ztsehr.  (iHKj.  A,  .|;  P. 
(7rt  /  Chirurfie  (1872),  Verhandl.  Bonn.  Verhand  drr  .\rzll. 
Wrcine  (itsi-js!  Hrcslau.  Ver.f.  Physiolog.  Heilkunde  (184K),  Ztuhr. 
(1830,  Ac.):  K«rtoiM<  d.  ScUet.  Arkt-Vtr,  (1B78).  Cologne.  Rhein. 


Darmntadt.  Antl, 


>eMvfr,  (1H44K     Drevion,  Satur-  u.  Ilnl-Kunde  (1818), 

ihrtiber.  { 1 H4K.  Ac).  Erianjsen,  Physih.-Med.  Soc.  (1808),  Sitsungs- 
T.  (1870.  Ac).   FraiUifon,i4rzt<.V>r.  (184s), yoArHtar. (1857.  Ac  ). 


.Med. -Chirurg.  Ver.  (1848),  Orffati  (1852,  &c). 

Hamburg.  Arztl.  Ver.  (1816);  Deutsche  Cts.'Mr  Getch.  itr  .\jedain 
(1901),  AfiMci/.  Hanover,  Vfr. /I iw/vi.  CVmiifr  (1878).  Hciddberf, 
Ophthal.  Ges.  (1857).  Jena.  Med.-nalurwissenschaflliche  Ges.  (1854). 
Zeitschr,  (1874,  Ac).  K6nigsl>eTg.  Ver.  (.  wiss.  Heilkunde  (1851). 
Leipzig,  Med.  Ges.  (1829);  Ges.  f.  Gehurt-Jtuije  (iB54l.  Mulheil.; 
Hom/iop.  Crntral-Ver.  (iHj9);  .Maeiliimrn,  P.  Chirurgm.\'er. 
(1844).  Ztsehr.  (1847,  .-ii-  I.  Munich,  .I':.'.'.  Ver.  (1833),  Int.- 
BlaU  (1854,  Ac).  Stmsbufg.  Soc.  de  MU.  (1842),  Mim.  (i8y), 
Ac):  Soc.  Vitirin.  (1864);  i<Wyi»i«rt.-iVaiitnw«Jt«ld^gfe>^  Ver. 


(1873).  Stuttgart.  IVtiMlflNk.  yffitf,  Ver.  (1831),  Cprr.- 
Ac);  Hahnemannia  (1868),  MitOteU.  (1873,  Ac);  ApoUuker-Vtr. 
(1822),  PAutrm.  IfocAtnMall  (1861,  Ac).  Vienna,  A.  Gi-j.  <<<t  ArUt, 
Ztsehr.  (1844.  Ac);  Ges.  fur  innere  Medisin  u.  Kinderheilkunde, 
Med.  Wochrnschrifl,  Weimar,  Med.-noturwiss.  Ver.  (1863).  Wttrz- 
burg,  Phytihal.-med.  Ges.  (1849).  Verhandl.  (1850,  Ac).  SwitZBR- 
land:  Geneva,  Soc.  Mid.  ZOrich.  Soc.  de  Mid. ;  Sckweit.  A  poiheker- 
Ver.  Italy:  Bologna.  Soc.  Med.-chirurg.  Genoa,  Accad.  Med,- 
chirurg.  Nfilan,  Soc.  Ilal.  d'  Igiena.  Mudena,  Soc.  Med.-chirurf. 
Naples.  Real  Accad.  Med.-chirurr.  Palermo.  R.  Accad.  delle  Sc. 
Med.  (1649),  Alti  (1R89,  Ac).  Rome,  R.  Istit.  Fisico-patclotico, 
Turin,  Aciad.  Real  Med.-chirurg.  Belgium:  Antwcr]!,  Soc.  de  Mid. 
(1839),  /Xnnaifs.  Briis.seK. 
Ac:  .i[:ii  .\/.-m.  (1843,  Ac) 

d  Anat.  Paiholog.  (itCi6>.  Annates;  Soc.  Beige  de  Mid.  llomoeop.;  Soc, 
~    da  Sc^  m£l  h  Nat.  (iSaa),  Jommal  (1843.  Ac),  itiWMiw  (iliga^ 


Acad.  Riiy.  de  .Mid.  (i«4i),  Hull.  (1841. 
Soc.  Rvy  de  I'lmrm.  (l>S45),  Bull.;  Soc. 


AeO.  BmOcIm  (1843,  Ac);  tnsL  SohoydePhys^  (1894),  with  clauiu- 

physiological,  chemical,  cmbryoloeical  ana  other  lauoratoriea,  and 
lecture  hall.  Ghent,  6'oc.  <<e  J^.  (18x4).  A NmiM.  Litge.  Soc.  Mid,- 
chirurg.  Holland:  Amsterdam,  Genootschap  ter  Berordering  der 
Oenees-  en  llfl-Kunde.  IVr^jn^i.  (1841,  At  I  ;  Sederi.  .M,iclu  k.ip.pij 
ter  Bevord.  der  Pharmaeie.  Batavia  (Java),  Ornei-ikundigc  Vereent- 
(<«(.  DSMHAMC:  Copenhagen,  K.  Med.  .Selskab;  VetertMtr  SMM^ 
NomWAT:  Chriatiania,  Med.  Selskab,  Matazin  (1840,  Ac).  SwEDBN : 
Stockholm,  Farmaceuliska  Inst.;  Stenska  LikaresdUskapet  (1808). 
Handl.  (1813.  Ac).  Ui>eala,  Ldkarefdrenig.  Fdrhandl,  (1S65.  Ac). 
Spain:  M.idrid,  R.  .4cad.  Med.  (1732).  Portuual:  Lisbon,  .Soc.  de 
.Sc.  Med.  i  i«35),  Jomal  11835,  Ac);  Soc.  Pharm.  Lusitana.  Ri  ssia: 
Diirixil.  I'htirm.  .Soc.  lli  lsinRtors,  Finska  Ldkaresallskapel  UW35), 
Ilandl  (1K41).  Mostxiw.  Phyi.-rnrd.  St>c.  Ri>;a,  Sik.  uf  Practical 
Physuians.  St  Petersburg,  Soc.  of  PraUxcaX  Physicians;  Imp, 
Pharm.  Soc.  VUna,  Imp.  Med.  Soc.  (ites),  Pntoktfy.  Wamw,  iML> 
Chirurg.  Soc.  Tomsk  (Sib^).  Soc.  ej  NatmOUH  and  PkytMnU 
( 1 889).  Protocol.  Rumania  :  Jassy,  Soc.  of  Naluralitis  and  Physiciamt 
{\nya),Buletinul.  Grkbce:  Athens.  5oc.  Jl/^.  Turkkv  :Con*tamt' 
nople.  Sch.  Imp.  de  Mid.;  Soc.  de  Pharm,  Central  and  Soi'th 
.'Vmkrica:  BuiMio*  Aires, /liof.  Jl/«f.  Caracas. /iwiwiu  .l/cti.  (.ii.iita- 
lajara  (.Mexico),  Soc.  Jl/(d.  Merida  (Mexico),  5or.  'S\aaco,Acad. 
de  Med. ;  Soc.  Med.  Moote  Video,  Soc.  de  Med.  Rio  de  Janeixo, 
Instituto  Oswaldo  Crm,  ComMfly  InstHulo  de  Mantuinhos  (for  the  pfi^ 
motion  o(  emerineiital  pthology) ;  Soe.  Mod. «  Ctr«»r~  — ^ — 
Soc.  Mod.  Javak:  Tokyo,  Ste.  fit  Ait.  of  Mtd. 
Ac.). 

XIV.  ENGIKRBiniG  Alto  AtcaiTBCTtTU 

The  fNindpal  English  society  dealing  with  mechanical 
the  Instilution  of  Civtt  Engineers  (established  in  181H,  incurpofated  ia 
1828),  which  publishes  Transactions  (410.  1836-1842)  and  Minulos^ 
Proceedings  (8vo,  1837,  Ac).    CK.t»rgc  Stephenson  wa»  the  fint 

president  of  the  Institution  of  Mechanical  Engineers,  which  was 
founded  at  Birmingham  in  1847.  removi  il  t<i  l.<in>|i>ii  in  1R77.  .md 
resislirfd  under  the  Companies  in  iH7«  It  hold';  n)iKT.»tnr\' 
mectinK=  ,uul  iniblishcs  Proceeding .  Thr  .^f,  :i-tv  oi  i-.n^nwers  ( i  H54  1, 
with  Transactums  (1861,  Ac);  tne  Cntl  and  Mechanical  Engineers' 
SoeiitSii^Biiili^l^^SliAImtUute  (1869.  incorp.  1899),  with 
Jourmd  uimMewt.:  the  Smotymt'  Imlilution  (1S68,  inconmrated  in 
1 88 1  \  which  publishes  Transactions  and  holds  professional  examina. 
tions;  th<'  Aeronautical  Society  of  Great  Britain  (1866),  the  Instilu- 
linn  r.f  FJeelrical  Engineers  (1871,  incori>.  18R3),  Journal;  the 
In^lilulion  of  .Mining  Engineers  h,is  iwiioriatetl  with  it  many  br.inch 
institutions  in  the  ]n-ovinccs.  Journal;  the  Institute  of  Gas  kngtneert 
(1863):  the  Illuminating  Bimmers'  Soc.  (1909);  the  InttiltUe  of 
.Klelals;  and  the  Insln.  of^  Mining  ana  Metallurgy,  meet  in 
London.  There  are  institutions  in  the  provinces  at  Bradford, 
Bristol,  Cardiff  (1857,  incorp,  in  1881).  Chewerfield  (187O,  Dublin 
(1835,  inoom.  in  iR,>>7).  Cbisuow  (iKn-,  with  Traniactions).  LivxTfx»l 
(1875),  Midrlk-sbrough  (1864).  Ni.-u'  1- 1 ■npon-Tyne  (1852.  inf<irp. 
in  1876,  with  Transactions),  NottiiiRham  (1871),  Dudley  (i.S6h), 
and  ItelL-ist  (i8<)2). 

The  leading  architectural  society  is  the  Royal  Institute  of  British 
ArckilKts,  founded  in  1B34,  incotpofated  in  1837.  and  granted  new 
charters  tn  1887  and  1908.  It  appoints  esamining  profcsaional 
boards  and  puWwhes  Transactions  (\S}6;  1879.  Ac.)  and  Proeoediim 
(1879.  Ac).  There  are  also  the  associations  of  Birmingham  (lS73)i 
Kdinbureh  (iRyO,  Exeter  fiR43\  Cl.iseow  (1868),  Leeds  (t876), 
LricostiTshirc  1 1 .H55I , I  .ivcri>"'il  1  i  M ,mrh<  -.:cr  ( 1875).  Newrastte- 
upon-Tyne,  and  the  societies  of  Manchester  (1865)  and  Oxford  (1837). 
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The  ArchiUctural  Associatum  of  London  publiKhn  a  Sheiek  Book 
O870.  &i  '     I  he  .4  nkiUcturai  Fuhhihtng  SocUty  (1848)  ha»  published 

Euays  (1H4»-I»52),  and  since  1B52  has  hLcn  brinpinR  out  a  Dulimary 
if  ArckiUciwre.  'rhere  is  also  a  .Wtf.'  v  Ar,  h:li-tts  (1.^*14.  im  nrji. 
t99ih  ^'***'  "S  ArfkitecU  of  Ireiand  inccts  in  Dublin  and 


Umm  Statu:  Ntv  Vofh,  Inst,  of  Mimng  Engineers.  Amur. 
S«c.  ^  Ck»  Trans.;  Ap$«r.  See.  of  Mnh    Eng..  Trams.; 

Amer.  InM,  jjf  Min.  Eng.;  Amer.  Inst,  of  Anhuecis  (1857); 
WMhinetOflt  Stci*ly  of  Naval  Eng.  Fras'CF.  Lvnns,  .Sor.  Amd. 
fArch^lt^),  Amuil!  ( I H6- .  :  I'aris.  Soc .  (Us  ingfnieurs  tVri/j, 
Annnain  (184a,  ftcj ;  ioc.  CetU.  des  ArckUe<Us,  Bull.  (1851,  &c.)  and 
AnnaUs  (1875,  &c.);  it  has  held  a  conmM  since  1875.  Saint- 
Etieiine,  Soc  de  I'Jnduslrie  Min.  (1855),  BuU.  Germanv  and 
AvSTUA-HintGAKV:  BcfUn.  Vrr.  netUscher  Inienieute,  /Mchr. 
(1857)  and  truelflUcArt/t  (1877.  &c  ) :  Ver.  f.  FMenbahnkunde;  Akad. 


its  Bauwesens;  ArckUekten-Var..  /.U<hr. 


Crfj.  der 


BUd.  KUnste  {l9f>2).  Constamc,  Mimjferftau  VVr.  (1881).  Dresden, 
Sdik-t.  Ini:en.-u.  ArckUeklen-Ver.,  Protok.  H.iunver,  Anh.-u.  Inten. 
Ver..  Ztj.  rtf.  Klagenfurt,  Btrg-und  llutten-Mdnnxscher  Ver,  Lttilicn, 
K.  k.  litTf-Akad.  Munich,  Bayr.  Arck.-  u.  ingen.-Ver.,  Zttckr. 
Prague.  Arch.'  imd  Ingm,'V«r.  Wmm.  CMtrr.  Jngm,  m.  Ank. 
Vtr.,  Ztschr.i  Ges.  f.  IHU.  XttRtlt.  SwrmmtAKD:  Lanwiim. 
Sie,  Vamdoise  dts  Inghi.  et  des  Arch.  ZQrich,  Ver.  Sekweit.  Inffn. 
m.  Arth.  Italy:  Turin.  Soc.  degU  Ingeneri,  AUi  (1868-1870). 
BBLtm'^ :  Bnis^fls.  .'1 !  w  (ifs  Ingfn.  Lidgc,  Assoc.  des  Ingin.  (1847), 
Annuaire  (1^51,  A  I-  Holland:  AniMenJam,  Maatsckappij  ter 
Bevordenn^  d^r  BouwkunsI,  Boutekundife  Bijdragen  (1843,  &c.). 
The  HiK-'(-\  van  Intfn.,  VerJag  (1848,  &c.),  Verkandel. 

(l>48,&c.)and  ri/^cAr.  (1870,  Ac.).  SPAlMaiidPoxTUGAL:  Lisbon. 
At$oc  do$  £mifMkiim  Ck.  rmt.;  Stt,  4t$  Ardiittctn  t  ^ralMitiW. 
Madrid,  Stc  ZutrAit  Arqmlkdm. 

XV.  Naval  asi>  Mm  itary  S.nKsc  e 
The  Rn^  Umiled  Service  JiulUiUion,  hnl  kiiuwn  a*  the  .Vucui  and 
liililary  LUfiry  ^  Museum  (1931)1  took  the  aame  of  the  UmiUd 
Smit*  ItutittmM  in  1839,  and  waa  iacocpormted  in  i8te:  tt& 
inuffMlnnil  museum  is  housed  in  the  banqueting  ball  at  Whitehall ; 
It  pubHabes  a  Journal  (1857.  &c).  The  Institution  of  NaaU 
Arckiterls  (i860)  publishes  Transaciions  (410,  iS<io,  iSc..).  The 
gioval  Arliilery  jHstilulion  (|8^^8).  which  i^v.n:,  .'.Imuus  r,f  Pro- 
ue'dttif,}.  (iSsS.'&c.  l.  i»at  Woolwch.and  the  Royai  Engineers'  InstituU 
( I N73 ) .  which  isMica Royal  Engineers'  Professional  Papers.M  Chatham. 
The  A'at'^  Records  Soc.  (1893)  pulilishes  works  connected  with  the 
luglgcy  of  titt  British  Navy.  Canada:  Toronto,  Military  Inst. 
Ihdia:  Simla,  Ut^*ed  Service  Inslilutum. 

UmITEdStATSS:  New  \'orlt,  Military  Service  Inst.  (1878).  Jourtuil 
(1879.  &C^:  Ste.  •/  Naval  Arckitecls  and  Marine  Eng.,  Ptoc.  Anna- 
polis, US.  Natal  Institute  (1873),  Proc.  Kranck:  Paris.  Rtunwn 
des  OffUiers,  now  Cercle  Militaire,  Btdl.  (1871,  &c.)-  (iURMANV 
and  .■CusraiA-HtWOAaT:  Munich,  MUitdr.  Oes.  (i86»).  Jahrbmh, 
(1871.  &c).  VieBiia.  J:.  *.  Miiik-Ctap.  InH..  ArMkm  Uaji,  tej. 
H01.LAMD:  Uttedit.  VaFMca.  M  V«rspr«idmi  nam  KemUt  aangaaiitt 
t'LtMdt  Vtriedinnt,  /aarwsrjtaf  (187J.  &c.)  and  Werken.  Nokway  : 
■  ■    ■  ,MaiU^eSaiitfimd;Nordsk  Milit.lidsskriflUS^S,&c.). 

CbfioilHan,  JEr^iniiauJwMiC*  SiUkat,  MUit.  Tidi- 
I  (187s,  »D.h 

XVI.  ACBICOLTtllB  AMD  TSADES 

The  Royal  AtrietiUunt  Saekiy  tf  En^and  bcean  as  the  English 
dpieuUmral  Soctely  in  183B  and  was  incorporated  in  1840.  It  holds 
aaaoally  one  migratory  meeting  in  some  part  of  KtiKland  or  Wales 
and  meetings  in  London,  whire  are  its  headijuancrs;  it  imMishes  a 
Journal  (1841),  Ac).  Ai;vjii>;  )irij\  in.  lal  .igricnkiir.il  >i).n'iti's  and 
associations  may  be  mentloiictl  — .\bcrdeen,  Roy.  Northern  Asr.  Sck. 
(1843).  Arbroath.  Angus  Agr.  Assoc  Banbury  (1834).  Bawng- 
ttoke,  Roy.  Counties  Agr.  Soc.  (185?).  Bath,  Baft  and  West  of  Engf. 
Sec.  a»d  Southern  Counties  Auoc.  (founded  in  1777,  enlarged  in  185a. 
and leoraanizcd  in  i8(>6i,  /^<feyjoiwiPo*rf«  (1780-1816)  and  yourmj^ 
(1852,  &.)■  Bil(.\st,  Chemico-Agr.  Soc.  of  Ulster  (1845),  Proc.: 
N^Agr.AssiH  .  of  Ireland.  Birkenhead,  Wtrrat  and  Birkenhead  Agr. 
^.(1843).   H:«  i  kiiiick  (1855).  Carluke  (1833).  Chelmstord,  f  jj« 


yljr.  5acl  (iH,-,^  '  I  iiertMn' (1833).  Doncuster  (1873).  Dublin, 
Agr.  Soc.  of  Ireland  (1841).  EdinburRh.  JligMaM  and  Agr.  Soc.  of 
Scotland  (1784,  incorporated  in  1787),  Trans.  (1799,  &r.).  Halifax 
(1830,  enlarged  in  1858).  Ipewich,  Suffolk  Agr.  Ass'X.  (1831). 
Otl*y.  WhotrfedaU  Agr.  Soc  Paisle>-,  Renfrewshire  Agr.  .Soc.  (i8oj). 
W^Twick.  Woroester  (1838).  Africa:  Cape  Town.  Afr.  Soc. 
Aust«aUa:  Sj-dncy.  Agr.  Soc.  of  N.  S.  Walej.  IWiUM  (.liana: 
Georgetown,  Roy.  Agr.  and  Comni^r,  :n!  Soc  Canada:  Munlroal, 
Soc.  d'Agr.  India:  CalcutU,  Agr.  and  llorHc  Soc.,  Journ.  (1843, 

*^iaT»D  States:  There  were  agricultunl  ■odetwa  formed  at 
Philadelphia  aad  in  South  CarDlina  in  178$.  Tht  Ntw  York  Soc  for 
Ac  PmulioH  tf  Agriculture,  Arts  and  Mttm^faOures  (i790>  the 
Ifanacihuattr  Soc.  for  Prom.  Agriculture  (1792),  and  Cotumlnan  Avr. 
Soc.  (1809).  tsmied  publications.  Albanv,  .'^laie  Agr.  .Soc.  (183?),  Tke 
Cultivator  and  Journal.  Atlanta.  State  Agr.  Soc.  Boston,  Inst,  of 
Technol'.^y-  Hoboken,  Stevens  Inst,  of  Teehnol.  Madison,  State  Agr. 
Soc,  I  rans.  (185a,  Ac).  Sacramento,  Soc  of  Agr.  and  Hortic.  San 


Francisco,  Agr.  and  Hort.  Soc.  Troy,  Renstdaer  Pelyleeknie  ImL 
(1H24).    Worcester  Pohteehnu  ln\lilu.'r  (1865).  Joum.  (1897.  Sc.). 

France;  Algiers,  Soc.  d'.'lgr.  (1840),  Hull.  Agen,  Soc.  d'Agr. 
(1776),  Kec.  (i«<)<i,  &c.).  Atiiifiis,  Soc.  Industrielle  (1861),  Bull. 
Angers,  Soc.  d'Agr.  (1799),  formerly  Acad.  d'Anprs,  Frocnerb, 
(1846-1854).  Mim.  (1831.  &c),  Documeuu  (1896.  ftc).  Bovdcatn, 
Soe.  d'Agr.   Boulot;iie,  Soc.  d'Agr.   Caen,  Assoc  No 


/^l^r.,  findustrie,  &c.  (1831),  Annuaire  {1835.  &c.);  Stic.  d'Agr.  U 
df  Commerce  (176a).  Mhn.  (1853-1858)  and  Bull.  (18J7,  Ite.). 
ChaionsMir-MiiriU',  .SV.  d'Agr.,  &t:.  (175(1;!,  Comples  rendus  (1807- 

^55),  Mem.   iiS55.  lVc).     Douai,  Sm.  d'.-lgr.,  Ac  (1799).  Souv. 

I861-1885),  Mem.  (18/6,  &c).    LllR-nt,  Sih  .  Induslr.  (i«5Hl,  Hull. 

■renoblc.  Soe.  d'Agr.  et  d'Uortic.  (i«t,5).  .SuA-i-.st  iiH^n.  iic  1.  Le 

fans,  Soc  du  Maliriel  Agr.  (1857),  Bull.  L\  uiu,  Soc.  des  Sc.  Industr. 

i«6j),  Annales.  MontpcUwr,  Soc  d'Ap.  (i795».  JMk  (1808,  ftc). 

ancy.  Soc.  Centr.  d'Agr.  Palis.  5k.  Nat.  d'Agr.  it  FMnct  ((761: 


IHjS),  Mem.  iiS55.  Ac).  Douai,  Soe.  d'.-igr..  Ac  (1799).  Souo. 
(1861-1885),  Mem.  (18/6,  ike).  LllR-nt,  Sih  .  Induslr.  (i«5Hl,  Hull. 
Grenoble.  Soe.  d'Agr.  et  d'Uortic.  (^^'.Js).  .SuA-i-.st  iic  1  Le 

Mans,.'" 
(It 

Nancy.  £>oc.  CMfr.  a  Agr.   rans.  soe.  Nal.  d'Afr. 

rcconstniitwj  in  1878  with  a  view  of  ad\n9inK  C.ovemtnent  on  agri- 
cultural matters).  Mem.  .\nd  Bull.  Perpignan,  Soc.  Agr.  Scientifuiue 
et  Lilt.  (1833),  Bu!l.  (1H54,  \c).  Reims.  Soc.  Industr.  (183^)  Bull. 
I.|\S8,  Ac).  Rouen,  .Sw.  Induslr.  (1  Hj2},  Btdl.;  Soe.  Libre  d  Emula- 
tion, Commerce  et  Industrie  (1790),  BuU.  (1797).  Saint -Jean- 
d'Angily,  Ste.  d^Amr.  (1819).  BtHL  Y1833.  Ac).  St  Quentin,  Ste. 
/MiHi4r.(l868),BM«.  Toiilotttt,.Soe.d'i4j(r.  VcMiuI.5kic.7£iK0ttraM- 
mmtd^Agr.  (i8«3),  BuU.  GERUAKnr  and  AvsTWA-HinJCARY:  The 
migr8tor>-  Congress  Deutseker  Votkswirlke  first  met  at  Cotha  in  1858. 
Agfiim,  kroali.uk-.'iletv.  Landmrtks.  Ges..  Blatter.  .AussburK,  Land- 
u'lrlhs.  Ver.,  Landm  Blatter.  Berlin,  Vereinigl.  Berliner  Knujieute.  u. 
Industr.;  Bonn,  Landwirtktch.  Central-Ver.  Bremen,  Landwirtks. 
Ver.  BresUu,  LandwirAs.  Central-  Ver. ;  Scklet.  Cntnl  Gewerbe-  Vtr. 
Budapest.  Ung/or.  Aekerbau  Ges.  MUtkeU. ;  ludutlrieUe  Ges.  Caaael, 
Landwirtks.  Contral-Ver.,  Mittkeil.  Craco/w,  Aekerbau  Ces  ,  Annaleil, 
Danzig,  Volktmrtks.  Ges.  (1850).  Darmstadt,  Landvrirtks.  Ver,, 
Ztschr.  Dn-silcn,  AT.  Okonomie  Ges.;  K.  Sacks.  Potyleeknieum. 
Fiinh.  (ir-Mrtu:-Ver.  ( .ratz,  K.  k.  Steiermorkische  Lantl-i':rtks.  Ges. 
GrcifswaUl.  BaStischer  Central-Ver.  Halle,  lMndu>irths.  Centrat-Ver. 
Hanover,  Gevoerbe-Ver.  Innsbruck,  K.  k.  Ixtmiwtrthj.  (.>v,,  Wochen- 
sckr.;  Karnt.  Industrie-  u.  Gexoerbe-Ver.  Jena,  Landwirtks.  Inst. 
Kassa.  Magyar  Kir.  Gasdasdgi  Akad.  or  Academy  for  Anicultuie. 
Klatisenburg,  Magyar  Kir.  Gasdasdgi  Akad.  (186^).  KOnigsberg, 
Oslpreuss.  Landvnrtks.  Central-  Ver.  Leipzig,  Landvnrlhs.  Krou-Vtr. ; 
Pitlyieehn.  Ges.  Lim,  K.  k.  Landu-iriks.  Ges.  LObeck.  Landwirtks. 
Ver.,  Millheil.  Miihihausen,  Soe.  Induslr.,  Bull.  Munlrh,  lM«d- 
wirlhs.  Kreis-Ver.;  Polyteekn.  Ver.  Nurunibcrg,  Pvixtohn.  Ver. 
league,  Bikmistktr  Gewtrbe-Ver.;  Industrie  Ges.,  MttiheU.  and 
Annalsn.  RgMtn,  iMtdtmAt.  Knit-Ver.,  Bauentfremid.  Stutt- 
gart; K.  Wannmb.  CmlntSMt.  TFtehmtiatt.  Trieste,  A  cherbau  Get. 
Tdbtivgen,  Landwirtks.  Ver.  Vienna.  K.  k.  Reicks  Landwirtks.  Ges,, 
Ztschr.  Wiesbaden,  Gewerbe-Ver.  Switzkrland:  Bern,  Okotunu. 
Ges.  I^iusanne.  Soc.  d'Agr.  de  la  .Suisse  Romatuie.  ZUrich,  Ver.  f. 
Lantluirlks.  u.  Gartenbou.  Iialy:  Bologna.  Soc.  Agraria,  AnnalL 
C'agliari,  Soc  Agr.  ed  Econom.  Florence,  Soc.  Econom.  ed  Agr., 
Rtndiconti.  Milui.  Soc.  Agr.  di  Lombardia ;  Soc.  Gen.  degli  Agricolt. 
Ital.;  Soc  dtlruorag^.  di  Arts  e  Mestieri,  Discorsi.  Perugia,  Soc 
Econom.  ed  A^.,  Attt.  Twin,  Acead.  Reale  di  Agricolt. ;  Assoc.  Agr. 
Ital.,  Esercitazwni.  Verona.  Atcad. d'Atriealt.  Riii.r.iitM :  .Soc.  Centr. 
d'Agrieult.  (1854),  Bull,  f.hcnt,  Soe.  Fry.  iVAgr.  el  de  Bol.  Uf^c. 
Soc.  d'.Agr.,  Journ.  (1850,  Ac).  \'t  r\  K-rs.  .So.  .  Ituiustr.  el  Commerf. 
(1863),  Bull.  HoM.ANo:  Ani'itcTrl.icii,  .{'trdrijikundis^  Gennotsckap; 
Vereeniging  voor  Voiks-.'iijl.  Denmark:  ( "opcr.hagon.  A'.  iMtiiihuus- 
hoidnings  Selskab;  Del  Statist.  Tabehaerk.    Norway:  Chnstiania, 


SrAnf'aod  PoftTVoAL:  Baicdona,  Sac  Btamom.,  Ada$.  "\Ji£oiL, 
Inst.  Real  de  Agric;  Sac  Promolora  de  Industr.  Madrid.  Soc 
Eeoncm.  Matritense,  Anales.  Oporto,  Acad.  Polvlechn.  Russia: 
Dorpat,  K.  Livlandisehe  Okonom.  Ges..  Jahrhucn.  Kazan,  Imp. 
Econom.  Slk.  Moju  ow,  Imp.  .Sm .  of  .  \i^riiulluri.\ts.  Oli-sm.  Imp. 
Agronom.  Soc  of  S.  Russia.  iUga,  Technical  Soc.  St  Petersburg, 
Imp.  Econom.  sac.  Trans.;  TtcSmieat  Soc  RmiANiA:  Bucharest. 
.Soc.  PalUechnka  (1881),  BulHmnt.  South  America:  Rio  de 
Janeiro,  Soc  it  Agr. 

XVII.  Literature,  History  and  Akchaeologt 
The  Conerh  International  des OnmUlitltt  first  met  at  ParUin  187^. 
The  Congris  Bibliographique  InhrlUlianal  held  its  first  meeting  in 


i878,and  the  Congrh aes  AmMcauitlethtiTiit  meeting  in  1873.  The 
first  Intertuit.  Conference  of  Librarians  took  place  in  London  m 
1877.  Congresse*  of  .•\rchivi.sts.  Librarian*  and  Kiblii^raphers  were 
held  at  Brusecls  in  1910.  The  Royal  .Society  of  Literature  (1823,  in- 
corporated in  1825)  with  Trannulions  (410,  lH?9-i8^9;  8vo,  1843, 
Ac  ),  and  the  Royal  Asiatic  .Society  (1823),  with  Journal  (1834. 
Ac),  have  their  headquarters  in  I>ondon,  as  well  as  the  follow- 
ing literary  societies,  all  of  which  issue  publications:  Aris- 
totelian (1879).  Ballad  (1868),  Ckaueer  (1R68),  DanU  (1881), 
Early  English  Text  (1864I.  East  India  As^ocation  (1866),  Hellenic 
Studies  (1879),  Ineorp.  Sue.  of  A  ulhors  (i  H  s.; : ,  ln.\titute  of  Journalists, 
Irish  Lit.,  Japan  (i8<j2).  Library  .!  '■nK  ialion  (i 6-;-) 'Library Assistants 
(1895),  Molone  (1906),  Orienl'il  Translation  Fund'(\^2%),  Pali  Text 
(1S82),  Philological  (1842).  Roxburghe  Club  llil2),Skortkand,Vikint 
Club  (1892),  Wyclif  (1S83).  The  LaneaOm  ami  Chtshirt  mstarft 
Society  (1848).  at  Liverpool,  the  UmtAttkr  Ziknry  Ctnb,  wkh 
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3i8  SOCIETIES, 

Trantactions  and  Papers  (1874,  &c.),  ami  the  Manx  Society  (t8^),  at 
Douglas,  may  also  be  mentioned.  In  Glasgow  aie  tke  Jmm  CbA 

(1876)  .  and  the  Se4>Uuh  Soc.  of  Lit.  and  Art  (1886),  and  k  DubUn 
tbe  JVfli.        Soc.  of  Ireland  (|Hip). 

The  oldest  aiiil  most  imiKiriaiu  Boricty  in  Kngland  dealing  with 
history  and  archaeology  is  the  .^ixttiy  oj  A  nliquarics  of  London,  which 
enthuaia-sls  trace  to  an  association  foundtxl  by  Archbishop  Parker  in 
1573.  The  meetings  were  not  publicly  recommenced  until  1707;  the 
pmast  body  was  incorporated  in  i7Si ;  it  publiihc*  VeUra  Month 
Mfllto  (foL.  1747>  &c.),  Archaeologia  (410,  1770,  &c.),and  Procudintt 
(Jvo,  1849,  &c.).  The  Royal  ArchacologUal  Instiiuie  (184,1),  issuing 
the  Archaeoloticai  Journal  (1815,  &c..):  the  tirilisk  Archaeolomudl 
Associalit<n  (1^4,^),  with  Jimrmu  1 184(1,  ^ic-);  the  Royal  Numi.-.ntalK 
Society  1  i,t\l .  ;MuinK  the  :\uT'jisnu:!ic  Ciiri'r\:':lc  ( iSjS.  &c.) ;  ar.ij  the 
Royal II islaricai Society  ilAOa) ,  pulAnhins  Jtiinsactions.Md  the  works 
of  the  CimdmStcitty  (1838),  belong  to  London,  lut  well  as  the  (oHow- 
ing  tocictiMi  all  of  which  issue  publications:  Bihliotraphkal  (1892), 
BrUish  School  at  A  them,  British  School  at  Rome.  Bnlnh  Record  ( 1 HM8 , 
incorp.  1893,  incl.  Imiti  Soc.  1878).  Canterbury  and  York  Catholic 
Record  !(I904),  Egyp!  Kxpl.  fund  (l8«.l),  Ce'nralog.  aiul  Hmcr  . 
Cymmrodoric^n  il7,Si  177J.  revived  in  1820),  Dili-tt.inii  (l7.v;i. 
Lore  (1879),  liarUian  (iBtjy),  Huguenot  (1885),  London  citid  MtddU- 
U»Artka»^  (1 85s)'  London  Topotr,  Sec.,  Uidtllesex  County  Records 
(1884).  Palaeographical,  Patestin*  Expl.  Fund,  Parish  Registers,  Pipe 
Roll  (1883),  Soc.  Bibl.  Archnrol.  (1870).  Soc.  for  Prol.  Ane.  Buildings 

(1877)  .  OiUMile  IxiuliJii  .irc  the  Roy.  Soc.  of  Antujuaries  of  Ireland 
foundiMl  in  IH  ifj  a--  tV.r  Riikmny  .IrrA.  -Soc,  rh.ti\i:e<l  to  Roy.  Hist,  and 
.!r,7i  .inn.  in  and  to  i>rt-M-nt  title  in  1890;  the  Sottcly  of 
Antiquaries  of  .Scotland  tl78i>),  at  Edinburgh,  and  the  Irish  Archaecf- 
i^ieal  and  CtUic  Society,  at  Uublin.  Among  others  are— Aberdeen, 
JVtw  Spalding  Oub  (1886):  Brdfcrrdshire  Arckaedogical  and  Archi- 
tect. Soc.  (1844):  Bristd  Rriilol  and  Clnueester  Arch.  Soc.  (1876); 
Cambrian  Anh.  .Ij.  ;  1846);  Cambridge  Aniicj.  Soc.  (1840); 
Carh^h-,  Cumh.  and  iVrstm.  Antiq.  and  .Arch.  Soc.  (1866):  Devizes. 
Wulfhire  Arch,  and  A'.i/.  //.  Soc.  (1853) ;  Durham,  Surtets  Sot.  (iS.Vi): 
Colchester.  Essex  Anh.  Soc.  (1852);  Editiburch,  Bihliogr.  Soe.  (1890), 
StMisk  Hist.  (18H6)  ;  Kxcter,  Diocesan  ArcJi.  Soc.  (1841);  Glasgow 
Areh.  Soc.  (iSsif)):  Rent  .irch.  5oc.  (1857);  Lane,  and  Cheshire  Antiq. 
Soc.  (l88^),  Leeils  Thortsby  Soc.  (1889);  M.inrhcMter,  Chetham  .Soc. 
(1843);  .\r:zcaslle-on-ryn4;  Soc.  of  Antiq.  (iHi  vl;  Norwich,  Norfolk 
and  jVortfiVA  .Arch.  Soc.  (1846);  Oxford,  Architect,  and  Hist.  Soc. 
(1839),  and  Hist.  Soc.  (J884) ;  Purbeck  Sot. ;  ReadinR.  Berkshire  Arch. 
tMd  Architectural  Soc.  (1871);  Surrey  Arch.  Soc.;  Sussex  Arch.  Soe. 
(1846):  WeUhpooi,  Powys  Land  Club  (1867);  and  Yorkshire  ArcJi. 

S0€.  (1863). 

Canada;  Halifax,  Mmn  Scolm  Hist.  Soc.  (1878).  CoU.  Montreal, 
Soc.  llist.,  Mem.  (1859,  v'vc.  l ;  Xumism.  and  .  (  n/.<;.  Sac.  (1872).  Journ. 
(1S72,  Oil  .1.  Uuefacc,  Lit.  and  Hist.  Soc.  (1824),  Trans,  (thxy.  Sec). 
I  ir  ni  I,  (hiiario  Hist.  Soc  (1888.  1898),  Ret.;  Lit.  and  Hist.  Soc. 
t  iii-NA  i  long-Kong,  Rox.  Asiatic  Soc.  Shanghai,  Roy.  Asiatic 
Soc..  Journ.  (1858,  &c.).  India:  Bombay.  Roy.  Asiatic  Soc. 
(Branch)  (1804),  Journal  (1844,  i!(:c.).  Calcutta,  Asiatic  Society  of 
Bengal,  Journ.  (1832,  &c.)  and  Proc.  (1865.  &-c.);  Indian  Research 
Soc.  (1907),  Trans.  Colombo,  Roy.  Asiatic  Soc..  Journ.  {1844.  A:c.). 
Madras.  Lit.  Soc,  (1818).  JourntU  (1827,  &c.)-  Singapore.  Roy. 
Asiatic  Soc. 

United  Statbs:  The  central  antiquarian  body  in  the  United 
States  is  established  at  Washington — the  Archaeoloi>ical  Institute  of 
Amer.  (1879).  which  publishes  A  met.  Journ.  Arch.  11897.  Stc).  and 
haK  atTiiiiited  with  it  28  societies.  incUidinK  the  Boston  .Society  (1879*, 
Cincinnati  .Soc.  (1905),  Iowa  Soc.  (1902),  II  ji' oriMPi  Ai  f  1  ir'Ki);.  jVc^l 
York  Soc.  (1884),  San  Francisco  (1906),  North  H'est  Soc.  (Scittlt) 
(i9<j6).  Albany,  Institute  and  Hist,  and  Art  Soc.,  Trans.  (1792- 
1819.  1830-1893),  Proc.  (l86jr-l88i).  Baltimore,  MarxUtnd  Hist. 
Soc.  (1844).  Boston,  Mass.  Hist.  Soc.  (I79l).  Collections  (1792,  &c.) 
and  Proc.  (1859,  &c.);  .Vrtti  Kngt.  Hist.-Gen.  Soc.  (1845).  GenealoR. 
Register  \ii.y!);  Amer,  Oriental  Soc.  (1843),  Journ.  {1R49.  tki:.);  Amer. 
Library  Assoc.  (1876),  Liby.  Journal;  Soc.  Bibl.  Lit.  and  E.retrsis 

il88o).  Journal  UHH2.  &c.) ;  Bostonian  Soc.  USUI),  Proc.  (1882,  &c.). 
Wookiitte  Hist.  Soc.  {iSqt).  Buffalo, //ijf.  (1862).  Cambridge, 
Hist.  Soc.  {1905),  Proc.  (i9o6,ikc.) :  DanteSoc.  C1881).  Cbicago,//M<. 
.Soc.  (1856).  Cincinnati,  Hist,  and  Phil.  Soc.  of  Ohio  (1831),  Publns. 
(1906).  Concofd.  Hist.  Soc.,  Coll.  (1824,  &c.).  Frankfort,  Kentucky 
State  Ilitl.  Soc.  (1836),  /ffe.  Hartford,  Amer.  Philohg.  Soc.  (iSfig); 
Hist.  Soc.  (1825).  CoU.  (i8(K).  Ac).  Lincoln,  Nebraska  State  Hist.  Soc. 
(1867),  Trans.  (1885-1893),  Proc.  (1894,  &cX  Madison,  Hist.  Soc.. 
Coll.  (1849.  &c).  Minneapolis,  Hist.  Soe..  CoU.  (1869,  Skc).  Mont- 
pclicr.  Hist.  Soc.  of  Vermont,  CoU.  (1869,  Ac).  New  Ha\-en, 
Amer.  Orient.  Soe.  (1843),  Journal  (1849,  &c.)-  New  Orleans, 
Louisiana  Hist.  Soc.  (1867),  Publns.  (1895,  &c.).  New  Vork.  Hisi. 
Soc.  (1804),  Publns.  (l8f>«.  &c.);  Ceneal.  and  Biogr.  .Soc.  (1869). 
Record  ti87n);  Bil4ii<fir.  .Soc.  (i9«m).  Proc.  (1906,  &c.).  Bull.  (I9"7, 
&o.):  Amer.  Numis.  Soc.,  Proc.  (1882).  Philadelphia,  Hisl.  Soc. 
(1824),  Mem.  (1836,  &c.):  Numism.  and  Arch.  Soc.  (1858),  Proc. 
(1867,  &c.):  Shakspert  Soe.  (i8s2>.  Portland,  Maine  Hist.  Soe.. 
CM.  (1831,  &c.).  Pro\-ideno'.  Hist.  So,-,  (ihjj),  CoU.  (1827,  &c.). 
Richmond.  l'i>e.  Hist,  and  Phil.  (1831).  f'uhl.  1 1874.  Sc.).  St  Louis. 
Missouri  Hisl.  Soc.  ftHfi^i\  St  V.ml.  Minnesota  Hist.  .Soc.  (iSjoK 
Coll.  Savannah,  (7r(7rFi.t //f./  V  if  1 1 K  I. /'rrtc.  T<nx:ka. //n/.  . 
(1875).  Trans.  (itWl, Washington.  Arch.  Soc.  {1902) ;  Columbsa  ' 
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Hist.  Soc.  (1894),  Rec;  Amer.  Hist.  Assn.  (1884),  Amer.  Hist.  Ra. 
(i«9S,  Ac.).  WoRxster.  Amtr.  Antiq.  Soc.  (i8»).  fne.  ud  ArA, 
Amer.  (iS30,  ftc.)- 

France;  The  Congrh  ArchMogigu*  de  la  Fntnee  first  ni«  in 
1834.  Algiirs,  .Soc.  Hist.  (i8.Vi),  Retue  (1856,  Ac).  Amiens.  Soe. 
des  Antia.  M,-m.  (1X38,  &c.)  and  Bull.    AnRoult-me,  Soc. 

Arch,  et  Ilisl.  1 1S441.  Bull,  liordcaux,  Soc.  Arckiol.  (1873);  Soc.  des 
Arch.  Hist.  Archives  Hist.  (1858,  &c.).   Bourges,  Soc  UisL  et 

Liu.  (1849),  Bull,  et  Mint.  (1853,  Stc).  Caen.  Soc.  des  AmH§,  4» 
Normandu  (1823),  Mhn.  (1834,  &&)  and  Bull.  (i8te,  ftc):  Sk, 
Fran.  d'Arch.  (1834).  CompUs  rend.  ("1834,  &c.)  and  Bull.  JAM 
(1H35,  He.).  Chalon-Hur-SiiOne.  .Soc.  d'llxsl.  et  d'.Xrch.  (18^4),  Mtm. 
VIH.J4,  (Sic).  Chambery,  Soc.  Saroisicnne  d  ihsl.  el  d'.Arch.  (1855), 
Mem.  (1856,  &c.).  Constantine,  Soc.  .Irch.  U852I.  Kaui-tl.  Ulioti, 
Comm.  des  Anticiuitis  (1831).  Mem.  (1882.  &c.).  Lille.  Comm.  hist, 
du  Nord  (1839).  BuU.  (1843,  &c.).  Limoges,  Soc.  Hist,  et  Artk. 
(1845),  Bull.;  Soc.  des  Archivet  hist.  (1886),  Archives  (1887,  Ac). 
Lyon<i.  Soc.  Hht.,  L>tt.  et  Arch.  (1807),  Mem.  (i860,  &c).  MoBt- 
ixllier.  .SVh.  Arcii.  (ij<33:,  Mem.  (1835.  Ac,)-  Nancy,  Soc.  d'Artk.dt 
Uirraine  (184.S),  Mtm.  l  iHso,  Ixc)  and  Journ.  (i8,SJ.  Ac).  Nantes, 
S(K.  Arch.  (18451,  Bull.  (it<5i>.  &c.).  Orleans,  .-^oc.  Arch,  el  Hist. 
(1H48),  Mem.  (1851,  &c.)  and  Bull.  Paris,  So*.  Nat.  des  .Antto.  de  Fr. 
(1813)  (based  on  the  Acadimi*  Celtique,  1804),  Mem.  (1805,  &c.)  and 
Bull.  (1817,  &c.);  Soc  de  I'Hist.  de  France  (1833},  Annuaire  (1837) 
and  nearly  400  vols,  besides;  Soc.  de  I'Ecnle  Nal.  des  Charles  (1839), 
Documents  (I873.  &c.);  .Siv.  .Asialiquc  (1822),  Journal  Asiat.  (ifi22, 
^vi .),  ft'c  :  Soc.  d'.Arch.  et  de  Numism.  (iK(i,=i) ;  .Soc.  dr  i'Uist.  du  ProL 
Fran,  (lH^,6i ;  Si»'.  dr  Linguislique;  Snc.  Bihliof,r.  \  \>^<>.<),  Polyhiblion.; 
Soc.  Phiiol.  (1867),  .AcUs  (1869.  &c.):  Soc.  des  Eludes  Hisl.  (lUxx), 
Revue  (1834.  &<:.);  Soc  d' Hist.  Uodeme  (1901).  BuU.;  Soe.  d'Hut. 
Cnntemp.  U890);  Soc.  de  PHist.  de  la  Revoluiion  Fran.  (1888);  Soc, 
d  llisl.  Diplorrialique  (1886);  Soe.  des  Bibliophiles  Fran.  (1820); 
Soc.  des  Anciens  Texles  l-ran.  (1875),  BuU.  Poitiers.  Soc.  des 
.Antiq.  (1834),  Mhn.  Kouen,  .Soc.  de  I'Hist.  de  Norm,  {ihdti).  Bull. 
(1870,  iSr.)  and  75  vo!>.  Ix-viiie*;  Comm.  des  Antiijuiti's  (iSiSi,  Bull. 
(1867,  &c,).  Saint-OnuT,  Soc.  des  Antiq.  (1831),  Mfm.  (1833,  &c.). 
Toulouse,  Soc.  Areh.  (1831),  Mem.  (1831-1868).  BuU.  (1869,  ftci; 
.Acad,  des  Jrux  floraux  (1323,  reorganized  1773).  Rec.  (1696,  Ac). 
Tours. -Vnr.  Arch.  (18,^0),  Mem.  (1842,  Ac).  ('.KRMANVand  Ai  stiiia- 
1Iin<;arv:  (ieuim.  \  er.  d.  D.  Gesch.  u.  Alt.  Vereine  (1852).  Agram, 
Ges.  f.  Sud-Slar.  Alterlh.  Aix-la-ChapcUc,  Geschichtiver.  (1879), 
Ztschr.  (1879,  Ac).  .'Mtcnhurg,  Cesch.  u.  Alterthums  Ges.  (1838), 
SiiUheU.  (1H41,  Ac).  Augsburg,  Hist.  Ver.  (1820,  reorganized  in 
l«34)>  Jahrrsber.  (1835.  &c.).  Baden,  AUerthums-Vrr.  (1844), 
.Schriflen.  Bamberg,  Hist.  Ver.  (1830),  Ber.  (1834,  &c.).  Bcrlm. 
Ver.  f.  Cesch.  d.  .Mark  Brandenh.  (18^6),  Forschungen  (1841,  Ac); 
Ver.  f.  d.  Cesch.  Berlins  (iKf,^!,  .Schrifien;  Ifiyl.  Ges.  (1871),  MittheU. 
(I873,  &c.);  Archaolog.  Ges.  (1842),  Sitziinf^^her.,  ArchdiU.  Zeitungt 
Numism.  Ges.  (1843),  Jahresher.  (184";,  Ac),  Jlerold  ( I »(*));  PhU.  Ges. 
(1843).  /)<T  Gedanke  ( 1861  ,&c) ;  OVi.  f.  D.  Phiiologte  (1877),  Jakresber. 
(1879,  Ac);  P.  BiUiogr.  Ges.  (1902).  Ztstkr.  (1903.  &c.):  Ver. 
D.  BMinlhekare  (1900),  Jahrbuch  (1902);  D.  Orient-Gej.  (1898), 
Mitteil.  Honn,  Ver  f.  Alterth.  {\»^\).  Jakresber.;  Soc.  Phildoga  (1854). 
Hriindi'iiliiiti,;.  lIiU.  Ver.  (  iBhH),  Jahresber.  (1870,  A<-.).  Hraun»b<.'rg, 
Hist.  Ver.  (i8.s<>).  Hrei^lau,  Ver.f.  Cesch.  u.  All.  Schl.  (1846),  Ztschr. 
(1856,  &c.),  Scriptores  return  Silesicarum  (IS47.  &c.);  Breslauer 
Dichterschule  (i860).  Bmlapcst.  Hungarian  Hist.  Soc.  (1867), 
Szdzadok.  C.issel,  IVr.  /.  Hess.  Gesch.  (1834).  Ztschr.  (1837,  AcX 
Colocne,  Hist.  Ver.  (1H54).  Anmilen  llHs.S,  Ac):  Ges.  fur  rheini$am 
Oeschichtskunde  (1881I,  C  meow.  Hist.  Soc.  DanziK.  Weslpreuss. 
(■'.■M-kiihlrKr.  Zlschr.,  Milled..  Atlen.   D.irmstadf,  Hist.  Ver. 

(18^4),  ,lr<Atr  (183s,  &c.).  Dresden,  K.  Sciehs.  AU.  Ver.  (1825), 
Jahresher.  (183S,  Ac.)  and  MiUheU.  (1835,  &c.).  Frankfort,  Ges.  f. 
Deutschlands  dtt.  Oeschichtskunde  (1819;  since  1875  under  guidance 
of  Central-Pir.  d.  Mon.  Germ.),  Mon.  Germ.  (1826,  Ac);  Ges.  f. 
Gesch.  u.  Kunst  (1837),  Mittkeil.  (1858.  Stc);  Frries  D.  Hochstift  %n 
Goethe's  Valrrhaus  (18.S9);  Ver.  fiir  Gesch.  u.  .Alt.  (1857),  Archiv. 
Ilalle,  Thur.-Sacks.  Ver.  fiftig),  Millheil.  (1822.  Ac,;;  Morgenl. 
Ges.  (1844),  2/JC*r.  (1847,  &c.)  and  Abhandl.  (1859,  Ac).  Hancivcr, 
Hist.  Ver.  (1835),  Ztsehr.  Kiel.  Cm./.  Gesch.  ScU.'Holst.  (1833,  re- 
organized in  1873).  Archiv  (1833.  &c.)  and  Ztschr.  (1870.  &c.). 
Konigsberg.  Altertumsges,  Prussia  (1844),  Silsungsbrr,  Lcipz^, 
P.  Ges.  X.  lirforsthung  vaterl.  Spr.  u.  Alterth.  (1697,  reorganized  in 
182.1).  Jahresber.  (1825,  Ac.)  and  MittheU.  (l84!»,  &c.);  FiirsUich 
Jafiioncnvski's  Ges.  (1768),  Acta  (1772,  Ac);  Borsemer.  d.  P.  Btuh- 
hdndler  (1825).  BorsenblaU  (1834,  Ac);  Hist.  Theolog.  Ges.  (1814). 
LUbeck,  Hansischer  G«s.  Ver.  (1870).  Munich,  Hist.  Ver.  (1837), 
Archiv  li%39, &c.);AlleTthimS'Ver.  (1864).  liurtt>\bfrf(.  PegnesiseUr 
Blumenorden  (1644),  had  united  with  it  in  1874  the  Lit.  Ver.  (1839), 
Prague,  Ver.f.  Gesch.  Ratisbon,  Hist.  Ver.  (1830),  Verhandl.  (l8w, 
Ac).  Rr>Mtx  k,  VVr./iir. /I//,  (18M3),  Bfi7r<ij;r  (1890,  Ac).  Schwmn, 
Ver.f.  .\{rcki  Gesch.  u.  Alterthumsk.  (1835),  Jahrbuch  I183S,  Ai  1  und 
other  publications.  Strassburg.  Soc.  pour  la  consereation  des  Monu- 
ments Historigues  d'Alsace  (185SK  Bull.  (1B55.  also  since  1880  with 
German  title  Mitteilunten).  Stuttgart.  Lit.  Ver.  (18.19),  BiblioAek 
(1843,  Sec);  WUrlUmb.  Alterth.  Ver.  (1843).  Jahrrshefte  (1844)  and 
m,inv  rerords,  handbooks,  Ac.  Tubingen,  LU.  Ver,  (18,39).  BAliolhek 
'i);.;j.  At).  Vienna,  A'.  *.  Orient.  .U.W  ;  A'  *  Heraldische  Ges. 
.idler"  1 1870),  JahrhUcher  (1874.  i  1,.  fur  Osterr.  Korti- 
'  kunde  (1894),  Zlschr.  Weimar,  D.  Shakespeare  Ges.  (1864.  Jahrbtick 
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A.nt  a  at  la  lau.  iioonj,  /\Hnairi  (.■n44, 
(1851):  MatUsckappij  de  Vlaamsfhe  BibliopkiL 
el  (fArchfol.  (founded  1893  as  Cercle  Hist,  et . 
Inst.  Archfol.  (1850),  BuU.  (1852,  fee).  Lou 


(1865.  &c.):  Goethe  Ges.  (18851,  Schrxflm  (1S85.  (S:c.);  Cts.  der 
BMufhil/n  (1899).  WiLsiiaiiLTi,  Ver.  J.  S'ass.  .lltertk.  (l8jl), 
AnmiUn  U^iO.  &C.).  WUrzburs.  Uist.  Ver.  (J831),  Archiv  (183^). 
Switzbrlakd:  Badt, Hiit.  u,  AaHq.  Ges.  (iSy6).  Heme,  AUtemetne 
CejcMdl^idtMMl*  Get.  (1S40).  Frcibm.  See.  d'Hisl.  Geneva,  Sot. 
i'Hist.  tt  d'Arck.  (1838).  Lausanne,  Soc.  d'lliu. ;  Soc.  Vavdoise 
d'Hist.  ei  d'Arck.  (1902),  Rnue.   St  llist.  Ver.  (1859),  Mttteti. 

(186J,  &c.).  Zurich,  Vf,  .  ffV/n."  ;  .Anhii.  Gfi..  DenkmiiUr.  Iialv: 
Bologna.  Rcf,.  Lh^ul\}-:.:r,r  :ir  Sliiria  Palritt.  Ciitatiia,  Sot.  lii  SUiriil 
Patna  (190^).  tcrr.tra,  Depul.  Ferraresc  di  Storm  Falria  (1884). 
Florence,  Soeieid.  Cotambaria  (1833);  Soc.  DatUesca  Itaiiana  (1888): 
R.  DepvtaxioHe  Tote,  di  Storia  Patria  (1863).  Genoa,  Soc.  di  Storia 
Palria  (1857).  Milan,  Soc.  Numis.  Ilal.;  Soc.  Stories  F^iini!.,ir,!,i. 
N.ipl.-s.  .S".« .  Xap.  di  Storia  POtria  (1875).  Palermo,  Soc.  .S'd  di  v,'  ,>;a 
Patrui  HH"; Doc.  P,irm:i,  R.  Deputaziimf  di  .Sliyria  Falnr.  K  imr. 
Accad.  Rom.  di  .\rch.\  Sec.  Rom.  di  Slen,j  /'i;.'r;,j  Anhnto 
(1877,  &c.):  1st.  di  Corr.  .Uih.;  BrU.  and  Amer.  .4  nil.  Soc;  Soc. 
FiM.  Rom.  (1901);  Istiluto  Slor.  It.U.  (1883),  Fonti  {lHis7,  &c.); 
K.  Deutsck.  Archdotot.  Insl..  Anh.  Zing.  (1843-1885)  anil  Jahrb. 
Torin,  Real  Depulat.  di  Slor.  Pc.ir.  U.  Wnice.  R.  Dep.  Vrn.  di 
Sloria  Pabia.  Verona,  Soc.  Lttt.  (i8<j.h).  Huloum:  Antwerp. 
Acad.  d'Arckfot.  (1843),  Bull.  (l»(>5.  inc.).  Bruges,  Soc.  pour  i'llist. 
el  ie\  .\ntiq.  de  la  Flandre  (1819),  Publ.  Bru»-scU,  So,,  de  i'Hisl.  de 
Beitisue  U>i5»),  Publ.;  Soc.  Roy.  Je  iS'umism.  (iS^i),  Rexue;  Soc. 
its  SSbUophdes  (1865);  Soc.  d'Archeol.  (1887),  Anntuiire,  AnnaJes; 
huL  int.  ie  BUdiogr.  (1B9S).  Repertoire.  Ghent.  Soc.  Roy.  da  Beaux- 
Arts  It  de  la  Liu.  (1808),  Annalei  (1844,   &c.);    Willems  Fond 

4iV<-n  (1839);  Soc.  d'Hist. 
St  Archeol.),  BuU.  Liege, 
Lou\-ain,  Soc.  Litt.  (1839), 
Mim.  and  PiM.  Mon».  Cerde  Arckiol.  (1856),  AnruiUs  (1857,  &c.). 
Namur,  Sck.  Archiol.  et  Musee  de  Namur  (1845),  Annates.  Toumai, 
Soc.  Hist,  el  Liu.  (1846),  BuU.  (1849,  &c.).  Vcrviers.  Soc.  Arch. 
Ypre>,  Soc.  Hist.  (1861).  Holland:  Leiden,  Acad.  Lu[duno- 
Mliewa;  Maatsehappij  der  Nedrrlandsche  LeUerkunde  (1766) 
Tijdsckrifl.  LuxembourK.  Inst.  Arcktol.  (1846,  reorganized  in  1863), 
Annales  (1H49.  &c.).  Utrecht,  Hist.  Cenoolschap  (184s).  Drn* 
mark:  Co)xiihagen,  Island.  Lilt.  Selskab;  K.  Dansie  Seiskab 
0745),  Matatin  ;  K.  Nordisk  CHdskrifl  Seiskab,  Aarbdtgr  (1866,  &c.), 
ForluLsminaer  (1890,  Sc.).  Reylcja^-ik  (IccLand),  FornieifarfHog; 
Hid  isUndta  B6kmentafelcr  (iHi(,).  Skirnir.  NORWAV:  Christiania, 
Norske  Hist.  Forentn^  [i^t")).  .^'onke  Oldskrift  Seiskab;  Foreninten 
tS  Norske  Fortidsminde  maerkers  BemrtnidS^).  Sweden :  Stock- 
lialin,  K.  WiUerheU  Hisl.  Mh  Antiq.  Akad.%  Sotnska  A kad. ;  Sv.  Pom- 
skriftsSSlskapel  (1843)  Proe.;  K.  Samfnndet  for  utgifirande  of  hand- 
skrtfler  rUrande  .Skandinatiens  hisl.  (I8l4-l8l7).  Handt.  (1816.  &c.). 
Spain:  Barcelona,  R.  Acad,  de  Buenos  Leircu.  Madrid,  R.  Acad,  de 
Cienc  .\for.  v  Pol. ,  R.  Aci>d.  Esfi.  Arg.;  R.  Acod.  de  la  Hisl.  (1738). 
Kiss;a;  H.-Uin^ifors.  Ffxika  LiU.  Sdthkapel  (1831),  Ztschr.  (I8ii); 
Finmsh  Archaeol.  Soc.  (1870),  Ttdskrijt  (1874,  &c.):  Hist.  Soc. 
(1875),  Arkisto  (1876,  &c).  KMUI.  «f  AfA.  Hisl.  and  Etknotr. 
(1877),  luesiija  (1878).  Mitau,  CtuHMd  S«e.  ef  Lit.  and  Art- 
MoDcovt,  Imp.  Russ.  Soc.  of  Hist,  and  Aniig.;  ArchaeMot.  Soc. 
(1864).  Narva,  Archaeolog.  Soc.  Odessa,  Ilisi.  and  Aniiq.  Soc. 
(I8l9).  Zapiski  (1844,  Ac).  Rig:i.  Ull.  !M.  Ces.;  Hist,  and 
Antiq.  Soc.  (1834),  MUteil.  {1873,  &c.).  St  Petewburg,  Russ.  Hist. 
Soc.  (1866).  Sbomik  (1867,  &c.):  Imp.  Soc.  for  Sludj  of  Antienl 
Lit.  (1877):  Imp.  Russ.  Archtd,  Sac  (I846):  Rsus.  BMiop.  Soc. 
(1899);  Soc.  for  Orient.  .Studies,  witit  numerous  branches;  JVeo- 
Phtlol.  Soc.  U»Ss).  Grfece:  .^t\\eni,  Soc.  Archfol.;  Amer.  School 
Class.  .Studies  (1 883):  Ecole  Fran(.  d'Athines  (1846);  Brilish  School 
at  Athens  (1886);  ' kpx<i^oKoyui^  'EruptJa  i.-Xrch.  Soc.)  (1837), 
'E^>i«pi».  TfdKEY;  ("lm^tantinopk^  Soc.  for  .idv.  of  Turkish 
Lil.;  Creek Lil.  Soc.;  Heiientc  Philolog.  Soc.  Bvlcaria :  Sotw,  Wu/g. 
Lit.Soe.  (1869),  now  the  Btt/(aruiii/4cAf.  (1910),  Period.  (1870,  &c.). 
South  Amuca:  Rio  de  lanein>,  Inst.  hist,  e  teotr.  (1838).  Japan  ; 
YoInIWUM* ^Jialic  5te.  ^ /a^n,  Trans.  (i874,ftc>j. 

XVIII.  Ckocrai-hv 
The  Congris  International  pour  Us  Progris  des  Sciences  Cforra- 
Mques  firet  met  in  1 87 1.  The  Royal  Geographical  Society  of  London, 
louaded  in  1830.  had  joiiMd  to  it  in  the  fculowiiic  ytu  tis  ApitM 
Atsotiaiion  (1788),  the  succeiaor  of  the  Satiriay  Cmk\  dtt  Attltfiic 
Association  (180s)  became  merged  with  it  in  1834.  It  jmbliihca 
Journal  (1833,  &c.)  and  Proceedings  (1857,  &c.).  The  HaUuyl 
Society  {1846I  has  printed  more  than  Ti|fi  vol?,  of  rare  vo>'aK*<  and 
travels.  I  hc  Alpine  Club  (1858),  wIiom'  pu(4;i  ation-";  :irL-  Peaks, 
Passes  and  Glaciers  (1839-1962)  and  Journal  (1863,  ike),  meets  in 
London.  The  R»yal  SoUHA  CtmMM  Scatty  (1884)  h.is  iM 
centre  at  Edinbum,  and  iasuea  the  SMHsk  Ceofsraphical  Mugn^tne. 
Liverpool,  Tynetide  and  Manchester  tiave  also  Geographical  Societies. 
•    Adelaide,  R.  Geegr.  Soc  of  Australasia  (1885),  Proc. 


AmTRALIA: 


Brisbane,  R.  Geogr.  Soc.  of  Australasia  (1885).    Melbourne,  Roy. 

(1883).    Sydney,  Ge 

vgr.  Soc.  lut 

  tnt  Cairo.  , 

(iSm.  Ac), 


Geogr.  Soc.  of  .iustralasia  (1883).    Sydnej',  Geogr.  Inst.  CANADA 
Quebec,  C^r.  Soc.    India:  Bombay,  Geogr.  Soc.,  Trans.  (1836, 
uSr^Emnt  Ctim,  Sk.  JOMmM*  A  Ocr.  (i»7S).  BuO. 


UNITED  States:  Baltimore,  Geogr.  Soc.  (190a).  Chicaco,  Ceorr. 
Site  (1894).  Hamilton,  Assoc.  of  Amer.  Ceoer.  (1904).  New  York, 
Amer.  Gwfr-  Soc  (1833),  Btdl.  (1852-1857).  /own.,  later  BuU.  (1859, 


Philadelphia,  Geogr.  Soc.  (1891). 

Buil.    W.iihinstun,  A'a(.  Geogr. 


San 

.Soc. 


&c.)..-ind  Proc.  (l8<>2-lR6<i). 
Fram  i»  i>,  Geogr.  .So,  .  (1841) 

(1853),  Uaeazxne  (1888).  France:  Algiers.  C^o^r.  (1896),  Buil. 
Bordeaux,  Soc.deGiegr.  Commerciate  ( 1 874}, Buil.  Dijott, Soc.  Bourg. 
de  Gfogr.  et  d'Hisl.  (1881),  Mhn.  (1884.  Sec).  Lyons,  Soc.  de  Gfogr. 
(1873). B««  Marscilles.5oc.<ifC^Kr.(iS76),Bii/{.  Montpellier,5(K. 
Lan^uedociennedeGfogr.(l^^^).Btl]^.  \»ncy,  Soc.de  Geogr.  (1878). 
Bull.  Pari.t,  .Soc. de Gf ogr.  iiSll ;  1S37), Bull.  Toulouse. iV.rffC^ojr. 
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SOCIETY  ISLANDS— SOCINUS 


lOCIBTT  ISLANDS  (French  Anhipei  de  S.ktfli).  an  arrhi- 
pelago  of  the  Pacific  Ocean,  in  the  eastern  part  of  I'olynL-sia. 
between  i6°  and  18°  S.,  148°  and  1 55"  \V.,  with  a  lu'.al  land  ana 
of  6^7  sq.  ni  .  belonging  to  France,  (l  or  map,  see  ini 
Ocean.)  'I'he  pnndpal  island  is  Tahiti  (q.v.).  Part  of  the 
archipelago  was  discovered  by  Pedro  Fernandez  Qutros  in  1607. 
In  1767  Samuel  Wallis  re-discovered  it,  and  named  it  King 
George's  Island,  in  1768  Louis  de  Bougainville  visited  Tahiti, 
claimed  it  M  Ficocb,  and  named  it  La  NouveOe  Cytbire.  On 
tiw  uth  of  April  1769  the  BiftMi  cspeditkiii  t«  obaerve  the 
tniHit  of  V«mu.  under  the  naval  command  of  James  Cook, 
anived  at  Tahiti.  On  this  fint  voyage  (he  subsequently  re- 
visited tlw  islands  twice)  lie  named  the  Leeward  group  of 
islands  Society  in  honour  of  the  Royal  Society,  at  the  instigation 
of  v.birli  the  rvp( 'rl :t fori  h.id  Ixrn  sent;  T.ihiti  and  the  adjacent 
islar.d-s  hi-  lallcii  (jiurgian,  hut  the  tirsL  name  was  subsequently 
adopted  for  the  whole  group.  In  1772  and  1774  the  islands  were 
visited  by  a  Spanish  government  e.x)>edition,  and  some  attempt 
was  made  at  colonization  In  1788  Lieutenant  Bligh  of  the 
"  Bounty  "  spent  some  time  at  Tahiti,  to  which  island  the  his- 


The  aRhlpelaeo  is  diWdcd  into  two  groups — the  Le*ward  sous 
U  Kml)  and  the  Windward  Islands  (liesdu  Vent) — by  a  clear  channel 
of  60  m.  in  breadth.  The  I.eeuard  Island*  are  TuViai  or  .\totuiti. 
a  small  uninhabited  lag<«jn  island,  the  most  northern  of  the  group; 
Marua  or  Maupiti — "  Double  Mountain,"  the  most  western;  Bula- 
Bola  or  Bom-Bom:  Hwiwine;  Raiataa  or  Ulietaa  (SjpMish  Prin- 
eaasa),  the  falsest  wand  of  this  clutter,  and  Tahaa,  which  approach 
each  other  very  closely,  and  arc  cncircle<l  by  one  reef.  To  the  west 
lie  the  nnall  groups  of  coral  islets — Mopiha  (Lord  Howe),  L'ra  (Scillv) 
and  Bcilingsnaiisen  fdisrovrrtil  by  Otio  von  Kotzebue,  182^).  To 
the  Windward  Ul.irui  h  'm:;-  I  ,i|i;ini.inu  or  Majaiti  (Wallm's  Sir 
Chades  Saunders's  Island  and  Spanish  Pdada) :  Moorca  or  Eimco 

SUji^s  Duke  of  York  Inland  and  Spaniifa  San  Dominiio);  Tahiti— 
sh'sOtahehe  (pcibab1yQuiro»'aSi«ittaria;Waltii^sKiag  George's 
Island,  Boittainvillc'*  Nouvelle  Cyth^re  and  Spanish  Isia  d'Anuii); 
Tetuanw — ^^The  Distant  Sea  "  (i*  Quiros's  Fugitiva;  Bougainville's 
Umaitia  and  Spanish  Trcs  llermani»):  and  Maitca  (?  Quiros's  La 
Dezana,  Wallis  s  Osnabijrg  Island,  H<iugainville'»  Boudoir  and  Pic 
dc  la  Koudeuse  and  S|Hinish  Cristoval),  the  most  eastern  and 
■outhem  of  the  archipelago.  Tetuaroa  and  Tnl>ai,  licKies  the  three 
weatem  Leeward  Isles,  arc  coral  atolla.  The  length  of  the  Tetuaroa 
reef  ring  is  about  f»x  miles:  it  bears  twelve  palm-covered  islets,  of 
which  several  are  inhabite<l,  and  has  one  narrow  boiit  pajw-iue 
leading  into  the  lagoon.  With  the  exception  just  named,  the 
isl.in  1^-,  which  agree  very  closely  in  geological  structure,  arc  maun- 
uinuus,  and  present,  perhapa,  the  moat  wonderful  example  uf  volcanic 
racks  to  be  found  on  the  glofae  They  are  formed  of  trachyte, 
delerite  and  basalt.  Thm  are  railed  corsi  beds  high  up  the  moun- 
tains, and  laN-a  occurs  in  a  variety  of  forms,  even  in  solid  flows;  but 
all  active  volcanic  ageiKy  has  so  long  ceai<ed  that  the  craters  have 
been  almost  entirely  obliterated  by  denudation.  Hot  springs  are 
unknown,  and  earthquakes  arc  slight  and  rare.  Ncvcrthclci-s. 
under  some  of  these  Bows  remains  ot  plants  and  in.<<ects  of  species 
now  Bving  in  the  islands  have  been  found — a  proof  that  the  forma- 
tfcm  as  well  as  the  denudation  of  the  country  is,  geologically  speaking, 
recent.  In  profile  the  islands  are  rugged  and  elevated  (7549  ft.  in 
Tahiti,  Moorca  4045  ft.,  Raiatea  3389,  Bola-Bola  2165).  A  iin)un- 
lain,  usually  wiih  ver>'  steep  jieakM,  forms  the  centre,  if  not  the 
whole  iiJand;  on  .dl  sides  steep  riuges  descend  to  the  !*-a,  or.  as  is 
oftener  the  case,  to  a  considerable  i>elt  nf  flat  land.  'I'hese  moun- 
tains, eacepting  some  stony  crngs  and  cliffs,  are  clothed  with  dense 
forest,  the  soil  being  exceptionally  fertile.  .Ml  voyagers  agree  that 
\m  viirictl  Ix-auty  of  form  and  colour  the  Society  Islands  are  unsur- 
pilsseil  in  the  Pacific  Innumerable  rills  gather  in  lovely  stream.*, 
and,  after  heavy  rains,  torrents  precipitate  (hcmstlvc-i  in  gran<l 
cascades  from  the  mountain  cliffs — a  featun'  so  striking  as  to  have 
attriWted  the  attention  (A  all  voyagers,  from  Wallis  downwards. 
Round  most  of  the  islands  there  is  a  luxuriant  coral  growth;  but,  as 
the  reefs  lie  at  no  great  distance,  and  follow  the  line  of  the  coast, 
the  inter-island  channels  are  comijaratively  safe,  ^!aitea.  which 
rises  from  the  sea  as  an  exceetlingly  abrupt  cone,  and  'lapiamanu, 
appear  to  lie  the  only  islands  without  altno«t  comi>lelelv  encin  lio(( 
barrier- reefs.  The  coasts  arc  f.iirlv  Inih  nted,  and,  protectol  liy 
these  reefs,  which  often  support  a  chain  of  green  islets,  afford  many 
good  harbours  and  safe  anchorages.  In  this  respect  the  Society 
Islands  have  the  advantage  of  many  Polynesian  islandsi 

The  populations  of  ihr  chief  islands  are:  Tahiti  lajOOb  Moorea 
1600,  Kaiatea  and  T.ih.ia  3},()0.  Iluaheine  l^ix),  Boln>Bola  teO;  and 
th.it  of  the  whole  an  hijjclago  is  about  18,500. 

SOCINUS,  the  latinized  form  of  the  Italian  Sosini,  Sonini 
or  Soccini,  a  name  born  by  two  Italian  theoto|ians. 
L  Luio  FlAHOMO  MauA  Soma  (159S-156S)  «u  boca  at 


Siena  on  the  jqth  of  January  1525.  His  family  descended  from 
S07.Z0.  a  banker  at  Pcrcena,  whose  second  son,  Mini)  Sozzi, 
ictllcd  as  a  notary  at  Siena  in  J.304.  .\Iino  Sozzi's  grandson, 
Sv].',.jno  I'd.  i.toj).  was  ancestor  of  a  line  of  patrician  jurists  and 
canonists,  Mariano  Sozzini  senior  (1J07-1467)  being  the  first 
and  the  most  famous,  and  traditionally  regarded  as  the  fiist 
freethinker  in  the  family.  Leiio  (who  spell.<i  his  surname 
Sozini,  latinizing  it  Sozinus)  was  the  sixth  son  of  Mariano 
Sozzini  junior  (i48»-i5s6)  by  hia  wife  CamiUa  Salvetlt,  and  vma 
educated  as  a  jiuist  under  hk  fathti'a  at  BoinRnB.  He  told 
Melanchthon  that  Ms  deibe  to  leach  tbitfuUaJiirit  led  him  to 
Biblical  leaeanfa,  and  hence  to  rejection  of  "  the  idolairy  of 
Rome."  He  gained  some  knowledge  of  Hebrew  and  Arabic 
(to  Bibliander  he  gave  a  manuscript  of  the  Rortn)  as  well  as 
Greet,  but  w.i.s  never  a  laborious  student.  His  father  supplied 
him  with  means,  and  on  coming  of  age  he  rcfvaircd  to  \ Cnice 
the  hcadquarlerj,  of  '.he  evangelical  movement  in  Italy.  A 
tradition,  first  (nlhli^lu■d  by  .Sand  in  I'lr.S,  anifilified  by  subse- 
fiui'n'  '.vritiTs.  ni;;l..i-s  him  a  leading  siiirit  in  idlegcd  theological 
conferences  at  \  iccnza,  about  1546;  the  whole  account  (afx)und- 
ing  in  anachronisms,  including  the  story  ol  Sozini's  flight)  must 
he  rejected  as  fabulous.  .\l  this  period  the  slandf>oinl  of  Soasini 
was  that  of  evangelical  reform;  he  exhibits  a  singular  union 
of  enthusiastic  piety  with  subtle  theological  speculation.  At 
Chiavenna  in  tS47  he  came  under  the  i^uenco  «(  Canillo  of 
Sicily,  a  gentle  mystic,  samamed  Rcoato,  whose  tMcUng  at 
many  points  menbled  that  of  the  early  Quakers.  Pttnuing 
his  religious  travels,  his  family  name  and  his  personal  charm 
ensured  him  a  welcome  in  Switzeriond,  France,  England  and 
Holland.  Returning  to  Switzerland  at  the  cl(>s<-  of  1548,  with 
commendatory  letters  to  the  Swiss  churches  from  Nicolas 
Meyer,  envoy  from  Wittenberg  to  Italy,  wefind  him  (15417- 15^0) 
at  Geneva,  Basel  (with  Seba.stian  Miinslcr)  and  /.iirich  iluiiging 
with  Pellican).  He  is  next  at  Wittenberg  fjulv  1150  to  June 
1551),  iirst  as  Melanchthon 's  guest,  then  with  Johann  Forstcr 
for  improvement  of  his  Hebrew.  From  Wittenberg  he  lelumed 
to  Zurich  (end  of  1551),  after  visiting  I'rague,  Vienna  and 
Cracow.  Political  events  drew  him  back  to  Italy  in  June  155a; 
two  visits  to  Siena  (where  freedom  of  speech  was  for  the  moment 
possible,  owing  to  the  shaking  oS  <if  the  Spanish  yoke)  brau^t 
him  into  liuitM  contact  wilh  hia  young  nephew  Fauato.  He 
waaat  Fidua  (not  Geneva,  aa  b  often  said)  at  the  date  of  Ser- 
vetns's  execution  (Oct.  27,  1553).  Thence  he  made  his  way  to 
Basel  (January  1554),  Geneva  (April)  and  Zlifich  (May),  where 
he  took  up  his  abode. 

Calvin,  like  Melanchthon,  received  Sozini  wilh  open  arms. 
Melanchthon  (though  a  phra.sc  in  one  of  his  letters  h.is  been 
strangely  iriiscojist  rueii)  never  regarded  him  wilh  theological 
suspicion.  In  CiiKin's  keen  glance  Sozini's  over-speculative 
tendency  and  the  genuineness  of  his  religious  nature  were  equally 
apparent.  A  paiwagc  often  quoted  (apart  from  the  context) 
in  one  of  Calvin's  letters  (January  1,  1552)  has  been  viewed  as 
a  laptnie  of  amicable  Intercourse;  but,  while  more  than  once 
uneasy  apprehensions  arose  in  Calvin's  mind,  there  was  no  breach 
of  correspondence  or  of  kindliness.  Of  all  the  Reformers, 
Bullhifer  waa  SoaJni's  closest  btinate,  bis  waimctt  and  witcat 
friend.  SoafatPa  theoiogical  dilBcultica  tuned  on  th*  naiif^ 
rection  of  the  hodyt  prrdrsfliiation,  the  gnmnd  of  aaimtinn  (on 
these  points  be  corresponded  with  Calvin),  the  doctrinal  faaiit 
of  the  original  gospel  (his  queries  to  BuUinger),  the  nature  o( 
repentance  (to  Rudolph  Gualther),  the  sacraments  (to  Johann 
Wolff).  It  was  the  fate  of  Servetus  that  directed  his  mind  to 
I  the  problem  of  the  Trinity.  At  Geneva  (.Vpril  1554)  he  made 
incautiotts  remarks  on  the  common  doctrine,  emphasizeil  in  a 
subsequent  letter  to  Martinengo.  the  Italian  ;)a&lor.  Bullingcr, 
at  the  instance  of  correS[Kindeii's  liiKlii.ime  Calvin),  questioned 
Sozini  as  to  his  faith,  and  received  from  him  an  explicitly  ortho- 
dox confession  (reduced  to  writing  on  the  t5th  of  July  1555) 
with  a  fnnk  reservation  of  the  right  of  further  inquiry.  A 
month  hetoi*  this  Sosini  had  been  sent  with  Martino  Muralto  to 
Basel,  to  aecnte  Ochino  aa  pastor  of  the  Italian  church  at  ZOrich ; 
and  ft  ii  dear  that  in  tbdr  mbaetiumt  tatatooune  the  nlndt 
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oT  Sabii  ud  Ochbio  (■  tlilidEH'  tt  the  Mme  type  as  Cmilllo,  I 

with  finer  dialcrtic  skill)  acted  powerfully  on  each  other  in  the 
radical  discussion  of  thcoioRical  problems.  In  1556  by  the  | 
death  of  hij>  father  (who  left  liitn  nolhint;  tiy  wili),  So.iini  was 
involved  in  [tecuniary  anxieties.  Witts  inliuenlial  introductions 
(<inc'  from  t  alvinl  hi-  vi^-iU'd  in  i  tlio  courts  of  \'icnna  and 
("rarow  to  dh-.iin  support  for  an  appeal  to  the  rciRning  duke  at  j 
Florentf  lor  the  realization  of  his  own  and  the  family  estates. 
Curioiuly  enough  Mdanchthon's  letter  introducing  Soitini  to 
iikrimtHan  II.  invokes  as  an  historic  parallel  the  hos|Mtable 
reception  rendered  by  the  emperor  Consians  to  Athanasitis. 
when  he  fled  from  £^1)1  to  Treves.  Well  reccivr<l  out  of 
luly,  Sozini  could  do  notUag  «t  home;  and  tfipuwdy  did  not 
pntiuul  haguad  Venkfr  The  InquUthn  had  its  eye  on  the 
bmOjr;  Us  brother  Comelio  was  imprisooed  at  Roaae;  his 
brottas  Cdso  and  CaodUo  and  his  at^bem  Faiato  nm  "  repu- 
tatl  Luterani,"  and  CanriUo  had  M  from  Siena.  In  Angust 
tsso  Sozini  returned  to  Zflrich,  where  his  brief  career  was 
closed  by  his  dtaih  on  the  14th  of  May  1562,  at  his  livlping  in 
the  house  of  Hans  Wyss.  .^ilU  weaver.  No  aulhenlir  p^]nr.^iL 
of  him  exists;  alleged  likenc^Hl•,  im  medals.  iVr..  are  s|)urious. 
The  news  of  his  uncle's  <Il:>'.  Ii  ruruhed  Kausto  at  Lyons  through 
Antonio  Maria  Besozzo  Ki  |i;,iring  to  ZQrich  Fauslo  got  his 
uncle's  few  papers,  comprising  very  little  connected  writing 
but  a  good  many  notes.  Fausto  has  so  often  been  treated  as 
a  plaparist  from  Lelio  that  It  may  be  WtU  tp  State  that  his 
indebtcdne^,  somewhat  over-csttmatfd  by  hiBMUf,  was  twelbid: 
(i)  He  derived  inun  Ldio  iu  eonvcnathw  (i55t-iss3)  the  gmn 
•f  hto  AaiMr  «f  HlvMiaii;  (a)  I^a  pan^hnie  (i  jti)  «l  Am4 
in  John  1. 1  as  "  t&e  bcilmiiif  cl  the  foqici "  gave  Fauato  an 
cnQgetleal  litnt  for  the  caostnictloa  of  Ids  Christology.  Apart 
trom  these  suggestions,  Fauato  owed  BOtliing  to  Lelio,  save  a 
curiously  far-fetched  interpretation  of  John  viii.  $8  and  the 
stimulus  of  his  purr  character  and  shining  qu.ilities.  The  two 
men  were  of  conlrasled  types.  I.elio,  impulsive  and  inquisitive, 
was  in  quest  of  the  spiritual  ground  of  religious  truths;  the  drier 
mind  of  Fausto  sought  in  external  authority  a  basis  for  the 
ethical  teedring  Of  Chtirtbiiity. 


'^i  ^ini's  extant  wn'tinps  are:  ft)  Df  sarramrnli';  >'.ir,si-r'..i!iii  'l^i^fi't, 
fi'ii'  I  iris,  ai.d  (j)  Pr  rciiirrrr/ifmr  (a  fnigit"-:  :  1 :  1 m-  '.n  ir  tir-t 
printed  in  F.  €t  L.  Socim.  iUm  E.  Sonen  tractului  ^.AniKdTil.oii, 
1654).  To  tht-se  may  lie  added  bis  Conjiuivn  (1555),  printed  in 
Hottinger.  Hut.  ((tUs.  N.T.  ix.  16,  5  (1667);  and  almut  twenty-four 
letters,  not  collected,  but  may  I'e  found  iliswrMtj,  and  more  or  less 
correctly  given  in  Illgen,  in  TrwhscI,  in  the  Corpus  rrfnrmntorum 
edition  of  Calvin'n  works,  and  in  E.  Burnat,  L.  Socin  {|8<)4):  the 
handwriting  of  the  origiruils  i»  excevdinBly  crabbed.  .S;ind  ad<ls  a 
Rh<ipio<iia  tn  Esaiam  fjrophflam,  of  which  nothing  iit  known.  Beta 
sii'ijwemi  that  Stizim  h.iil  a  hand  in  the  Dc  aaerelitit,  on  jint 
fersequendi  (1553);  and  to  him  ba»  also  bwn  assigned  the  Contra 
mtUum  CaktHi  (iSM) :  bodi  era  the  work  of  CaMcllio.  and  there  is 
no  ground  for  attributing  any  part  of  diem  to  Soiini.  Bexa  al^j 
assigned  to  him  (in  i5<>7)  an  anonymous  Expluatic  <iy>:)  nf  tlie 
proem  of  St  John's  (lospel,  which  was  the  rl.  ■  f  1  .1-1  1;  thi'i 
ermr,  adriptoH  by  Zanchi,  has  liecn  a  chief  source  of  the  misconcep- 
tion whii'h  treats  Lelio  as  a  heresiairh.  In  Franc  Guinio's Z^ffmnv 
aUh.  docl.  de  .S'.  Trim.  ( 1 590-1 591)  is  an  anonymous  emnurati*  of 
motives  for  professing  the  doctrine  of  the  Trinity,  by  mme  ascribed 
to  Lelio;  by  others,  with  somewhat  more  probability,  to  Faiislo. 

For  the  life  of  I..  Sozini  the  fx>sT  rui  K-  is  Tro  h^  I  Dii-  pfit- 
antilnn.  vor  F.  5oeiB,vol.  ii.  (1U44):  l«u  i  'hk-  .in-  v  I'li.t'ile  n;.itcT:,ili^ 
in  illgen,  Vila  L.  Socini  (1814),  and  csjicciaUy  i'ymWiw  ad  pitnm  et 
doctrinam  L.  Soc.,  &c.  (i8j6).  R.  Wallace.  Aniitrin.  biM.  (1850). 
gives  the  ordinar>'  llnitarian  view,  relying  on  Bock,  Da  Porta  and 
LubienicckL  Sec  also  Tkrologitai  Rrriew  Uuly  1919),  and  Bonet- 
Maury'a  EaHy  Sources  of  Eng.  VnH.  Christ,  (trans.  £.  P.  Hall,  tM4)- 
Uac  has  been  made  abu\-v  of  unprinted  source*. 

IT.  Fausto  Paolo  Sozzim  (1530-1604)  was  born  at  Siena 
on  the  5th  of  December  1 539,  the  only  son  of  .Messandro  .S(i,',d:  J 
"  princeps  subtilitatum,"  by  .^gnese.  daughter  of  Borghcsr 
Petruc  i.  drsrcndant  of  Pandolfo  Pctrucci,  the  rrotineoll  of 
Siena.  Unlike  his  uncle  Lelio.  Fausto  spells  his  surname 
Sooiid,  Istiidsing  it  Sodnus.  His  father  died  in  154T,  in  his 
tidrty-second  year.  Fausto  had  no  regular  education,  being 
bfOUght  up  at  home  with  his  sister  Fillidc,  and  spent  his 
you^  in  desidtoiy  reading  at  Scopeto,  the  famfly  country-seat. 
T»  the  eUe  wencQ  of  his  fnidlr  he  owed'the  attiMf  annl  iB^Rcn 
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which  naiked  hhn  thrau^  We;  Ma  early  inteOcctual  stlmtdna 

came  from  his  uncle  Celso,  a  nominal  Catholic,  but  an  esprii  furl, 
founder  of  the  short-lived  Auademia  dei  SizUrJi  ( i  ^^4l,  of  wbich 
young  Fausto  was  a  member.  In  1556  his  gran<llat  hur's  will, 
leaving  him  one-fourth  of  the  family  estatus,  made  him  indc- 
f)endent.  .Next  year  he  enliTed  the  Ac^adimia  degli  inlronali, 
the  cenirc  of  intellectual  life  in  .Sii  na,  t/iking  the  .academic  name 
"  11  I'rast.iglialo"  his  il.^dgc  Cm  nuirr  lurthito  da  vcnii,  his  motto 
TurbatU  scd  tzioUutU.  About  this  lime  Panzirolo  (De  cUris  Ur,^. 
inttrpp.,  first  published  1637)  describes  him  as  a  young  man  of 
fine  talent,  with  promise  of  a  ItjiI  career;  but  he  despised  the 
law,  preferring  to  write  soniwta.  In  I5$8-I559  the  stispicion  of 
LuthenalKa  IcQ  on  him  hi  «o— aaa  ndth  liia  undeB  Cebo  and 
Comtaic  el  agiB  (1561)  he  went  to  Lyaaa,  pvohahlf 
fai  BMKaatile  hmhim;  he  letUted  Italy  after  Ua 
iiacieI«lio^<death;wefindhiBiiB  isdsonthenlef  theltaUaa 
church  at  Geneva;  there  is  no  trace  of  any  relations  with  Calvin; 
to  Lyons  he  returned  next  year.  The  erangelical  position  wm 
not  radical  enough  for  hitii.  In  liis  E.it'U  iSlto  (1562)  of  the 
proem  to  St  John's  tiospcl  he  already  allnbutcs  to  our  lx>rd  an 
otbcial,  not  an  essential,  deity:  a  letter  of  1 56?  rejects  the  ruitura] 
immortality  of  man  (a  position  subsequently  developed  in  his 
disputation  with  Pucci).  Towards  the  end  of  1 56J,  he  returned 
to  Italy,  conforming  to  the  Catholic  Church,  and  for  twelve 
years,  as  his  unpublished  letters  show,  was  in  the  service  of 
Isabella  de  Medici,  daughter  of  the  graiHl-duke  Cosimo  of 
Tuscany  (not,  as  Przypkowski  says,  in  the  service  of  the  grand- 
duke).  This  poithm  of  his  life  he  leguded  aa  mated;  till  1567 
he  gave  aone  attention  to  legd  dattaii  and  at  the  iaitnce  of 
"  a  great  petaenage  "  wrote  (1570)  Ijt  tnatlw  D»  atKlwhaH 
s.  scriphmu.  In  1571  he  ma  hi  Rone,  piebahlsr  with  Ua 
patroness.  He  left  Italy  at  the  end  of  1575,  and  after  babdhi's 
death  (strangled  by  her  husband  in  1576)  he  declined  the  over- 
tures of  her  iiro;hfr  Fran'.rs/o,  now  grand -dijk<'.  who  pressed 
him  to  return,  l-'ranccsto  was  doubtless  a'.varr  1  il  ihf  motive 
which  led  Sozzini  to  <|uil  Italy;  there  ii  e\ery  re^isuii  tr>  believe 
Prij'pkowski  s  siatenienl  that  the  grarid  r.uKc  agreed  to  secure 
to  him  the  itn  omc  of  hi.s  property  so  long  he  published  nothing 
in  his  own  name.  Sozzini  now  fixed  himself  at  Basel,  gave 
nimsclf  to  close  study  of  the  Bible,  began  translating  the  Ps.xlms 
into  Italian  verae,  and,  in  spite  of  increasing  deafness,  became 
a  centre  of  theological  debates.  His  discoMiott  with  Jacqua 
Couet  OB  the  doct^oe  of  salvation  issued  in  a  treatise  De  Jesu 
Ckristv  mnalm  (fiaUiad  July  la,  isrS),  the  circulation  of 
which  in  mamiKiiipt  commended  him  to  the  ootioe  of  Giorgto 
Blandrata  (f.v.),  court  physidaa  in  Poland  and  TVaaqrhwda, 
and  ecclesiastical  wire  puller  in  the  interests  of  heterodoxy. 

Transylvania  had  for  a  short  time  (i  559-1 37 1)  enjoyed  fllll 
ligious  liberty  under  an  unti-Trinitarian  prince,  John  Sigismund. 
The  existing  ruler,  C  hIi^topher  B4thori,  favoured  the  Jesoiia; 
it  was  now  Blandrata's  object  to  limit  the  "  Judaic  "  tendencies 
of  the  eloquent  anti-Trinitarian  bishop.  Francis  Uivid  (1510- 
157  /i.  v,::h  whom  be  li.id  previ<.iusl>'  eo-o[ierated.  .\  charge  of 
the  gra.  esl  sort  against  Blandrata's  morals  bad  destroyed  his 
influence  with  Divid.  Hence  he  called  in  Sozzini  to  reason  with 
D.'ivid,  who  had  renounced  the  worship  of  Christ.  In  Soszini's 
5.  h.  r.ie  of  doctrine,  terms  in  themselves  orihodox  were  employed 
in  a  heretical  sense.  Thus  Christ  was  God,  though  in  nature 
purely  human,  Danciy  as  un  Di»  tiMUemo,  al  qwdt  in  un  date 
Ump*  U  Di»  tupnm  adeUt  U  tmnu  4el  mondo  CCantA).  In 
matter  of  wonUp  Soohii  dbtfnguished  betmeo  olirtffe 
ChrUii,  the  homage  of  the  heait,  ia^ieralive  on  all  Chriitiaas, 
and  inxiocatio  Ckrtstl,  the  direct  adiheas  of  prayer,  which  m« 
simply  permissive  (Blandrata  would  h,tve  m.adc  it  imperative); 
thdiit'K  in  Sozzini's  view,  pr.aycr,  to  whomsoever  addressed,  was 
received  by  Christ  as  mediator,  fur  trarisniisaiou  to  f.ilher. 
In  November  is;!^  Sozzini  reached  Koloziv4r  (klausenburg) 
from  Poland  and  <lid  his  best,  during  a  visit  of  four  months 
and  a  half  under  David's  roof,  to  argue  him  into  this  modified 
doctrine  of  invocation.  The  upshot  was  that  Divid  from  the 
pnliilt  exerted  all  his  poirers  in  denouncing  all  cnltua  of  Christ. 
HIa  civil  trial  idlomd,  on  a  dmige  of  hiMwitiou. '  Socsial 


Digitized  by  Coo<^[e 


322 


SOCIOLOGY 


ImntodbicktoPolBtidlcfonHbeffui.  He  cumot  be  accused 
of  complicity  nftb  what  be  calls  the  ibv  of  Biaaidnte;  be  wu 
no  party  to  Divide  iacanentiaii  at  Dtrti,  lAun  tbe  flM  man 

miserably  perished  in  lew  tbaa  three  months.  He  was  willing 
that  D&vid  should  be  prohibited  fnHn  preaching  pending  the 
iiorision  of  a  general  syiitxl;  and  his  references  to  the  case- 
show  that  (as  in  the  later  instances  of  Jacobo  PalcoloRv, 
Christian  Franken  and  Martin  Scidcl)  theological  iivcr5.ii>r.s. 
though  they  never  made  him  uncivil,  froze  up  his  nalivc  kind- 
ness and  hliniied  his  jx;ri:el)tKiiis  ol  character.  Rlandrata 
ultimately  conformed  to  the  Catholic  Church;  hence  Sozzini's 
laudatory  dedication  to  him  (15X4)  dI  hi.s  De  Jcsu  Chrisii  nj/uru, 
in  reply  to  the  Calvinist  Andrew  Wolan,  though  printed  in  his 
works,  was  not  used.  The  remainder  (i  579-1 604)  of  Sozani's 
life  was  spent  in  Poland.  Excluded  at  first  by  his  views  on 
baittitm  (iriikh  he  legaided  as  applicable  only  to  GentUc  con- 
verts) from  the  Minec  or  anti-Trinitariaa  Chtnch  Oacgely  ana- 
baptist), he  acquired  bjr  degrees  a  prcidominanf  iwflucncg  in  its 
synods.  He  converted  tbe  Ariana  tom  their  avowal  of  our 
Lord's  pre-cxistefice,  and  bam  their  rejection  of  the  Imocatio 
Chrisii;  he  repressed  the  semi-Jtidaisers  whom  he  failed  to 
convince.  Through  correspondence  with  friends  he  directed 
also  the  policy  of  the  anli-Triiiitarian  Church  of  Tr.in.^)  l  i  ania. 
Forced  to  leave  Cracow  in  1583,  he  found  a  home  with  a  I'sjliih 
nol  k-.  Christopher  Morsityn,  whose  daughter  tlizabeth  he 
mariied  (1586).  She  die*l  in  the  following  year,  a  lew  months 
after  the  birth  of  a  daughter,  Agnese  (15X7-165.0,  afterwards 
the  wife  of  Stanislas  Wiszowaty,  and  the  progenitress  of  numer- 
ous descendants.  In  1 587  the  grand-duke  Francesco  died;  to 
tUa  event  Sozzini's  biographers  attribute  the  loss  of  his  Italian 
praperty,  but  his  nnpabUshcd  letters  show  that  he  w^as  on  good 
tenns  wftb  the  new  fntad-duket  Ferdinando.  Family  disputes 
had  aritaen  leapectiBg  the  iateqiRtation  of  bis  grandfather's 
will;  in  October  1590  the  holy  office  at  Siena  disinherited  him, 
allowing  him  a  pension,  apparently  never  paid.  Faflnre  of 
supplies  from  Italy  dissolved  the  compact  under  which  his 
writings  were  to  remain  anonymous,  and  he  began  to  publish 
in  his  own  name.  The  conseqiirnro  w.is  (hat  in  1598  a  mob 
expelled  him  from  Cracow,  wreckinK  his  house,  and  grossly 
ill-using  his  j^hcrson.  Friends  pave  him  a  ready  welcome  at 
Lualawice,  30  miles  east  from  Ciacow;  and  hin  .  having  long  been 
troubled  with  colic  and  the  stone,  he  died  on  the  41  h  of  March 
1604.  A  Umestone  block  with  illegible  inscriptions  marks 
Us  grave.'  His  engraved  portrait  is  prefixed  to  his  worlis  (the 
original  is  not  extant) ;  an  oil-painting,  formerly  at  Siena,  cannot 
be  considered  authentic. 

Soxzini's  works,  edited  by  his  gr^ntlwin  .Andrew  Wiszowaty  and 
the  learned  printer  K.  Kuyixr.  are  contained  in  tw.11  closely  printe<l 
folios  (.\m6tcrfiam.  KihH),  They  rank  as  the  tirst  two  volumes  of 
the  litHuuktft:  Untrum  polonorum.  though  the  works  of  CrplI  and 
Schlkhtinx  «er»'  the  first  of  the  scries  to  be  printed.  They  include 
all  SoiinrB  emant  theological  writings,  except  his  essay  on  pre- 
drstfiuiti'nn  (hi  which  he  deniex  (hat  Cod  fofx:sces  the  actions  of 
free  agents)  prefi.xcd  to  Castcllio's  Pialogt  I  V.  (157S.  reprinted  1613) 
and  his  revision  of  a  .school  manual  In\lrumrnlum  iIik  Irinarum 
aristolfluum  ll.SHM.  His  iiM-.sdonyms,  easily  intcijireted,  «ere 
Felix  iurpio  Crljcvetanus,  I'm-.i^  r  DvsJdaeus,  Gratianus  I^rosprr 
and  Gratwuu.H  Tumio  (^cnipolensis  ("Senensis).  Some  of  his 
early  verse  is  in  Ferentilli's  ScitUa  H  tUtuse  di  dirersi  auiori 
loKani  (1579,  1594):  other  specimens  aic  given  in  Cantit  and  in  the 
Alhenaeum  (Aug.  11,  1877);  more  are  preiirr\'od  at  Sieiia.  So^Ii^i 
considered  tltat  his  ahlent  work  «-as  his  Contra  atheoi,  which  perished 
in  the  riot  at  Cracow  (i5t>s;i.  Uiter  he  licgan,  but  left  incomplete, 
more  than  one  work  dcsigncti  to  eshihit  hi-s  system  as  a  whole. 
His  reputation  as  a  thinker  must  rest  ti|Kjn  (I)  hi.s  De  aueteritale 
M.  Kripfurae  (1570)  and  (2)  his  Oe  Jesu  Christo  senatort  (1578). 
Tlie  former  was  first  publishe<l  (Seville,  1588)  by  Lopez,  a  Jesuit, 
who  claimed  it  as  his  own.  but  prefixed  a  ptvface  maintaining 
(contrar>'  to  a  fundamental  position  of  Sozzini)  that  man  by  nature 
has  a  knowledge  of  Cod.  \  French  version  (1591)  u^s  approved 
by  the  minimersof  Il.i^c  l ;  the  English  translation  by  Edward  Coombe 
(1731)  was  undertaken  in  consequence  of  the  commendation  in  a 
chme  (iTsS)  Iw  Biabop  S«albn>he>  who  obaama  that  Gratins 
had  Donowed  from  it  in  his  De  terUaU  CkHsL  rd.    In  ■msH 

•No  trace  is  discox-erable  on  the  stone  of  the  alleged  eptlajA: — 
"  Tota  rait  Babylon;  destruxit  tccta  Lutbenis. 
Catvimis  ttmatt,  sad  fuadaoeaia  Sodnas." 


compa&s  it  anticipates  the  historical  argument  of  the  "  crcdi* 
bitity  "  writers;  in  trying  it  b^'  modern  tests,  it  should  be  remem- 
bered that  Souini,  reganiing  it  (1581}  as  not  adequately  meeting 
the  cardinal  difhculties  attending  the  proof  of  the  Christian  religion, 
began  to  reconstruct  its  positions  in  his  Ltciiontt  tatrar  (unfinished). 
His  treatise  on  the  Saviour  renders  a  real  service  to  th<iilt>gy, 
placing  orthodoxy  and  here«y  in  new  nOations  of  fundamental 
antagonism,  and  narrowing  the  conflict  to  the  m<iin  personal  U  i>efit 
of  religion.  Of  the  person  of  Christ  in  this  treatise  he  says  nothing; 
its  one  topic  is  the  work  of  Christ,  which  in  his  view  operates  upon 
man  alone;  the  theological  sagacity  of  Sooini  may  be  measured  by 
the  persistency  with  which  this  iden  tends  to  ncw>  Though  hfa 
name  ha.s  l>e<>n  aiiachiMl  to  a  school  of  opinion,  fie  dlidainied  the 
rfile  of  a  herc-siarch,  and  di-clined  to  give  his  unreser\cd  adbcsioa 
to  any  one  sect.  His  confidence  in  the  conclusions  of  his  own  mind 
has  earned  him  the  repute  of  a  dogmatist;  but  it  wa.s  his  constant 
aim  to  reduce  and  simplify  the  fandaiaeatals  of  Christianity.  Not 
without  some  ground  does  the  memorial  tablet  at  Siena  (inscription 
by  Brigidi,  1879)  characterize  him  as  vindJcator  of  human  reason 
against  the  sapefnaturnl.  Of  his  non-theolo^cal  doctrines  the  most 
imp»jrtant  is  his  assertion  of  the  iml.iwfulness,  not  onl\-  of  war,  but 
of  the  caking  of  hun.an  a:e  in  any  circumstance-  lle:;ie  itic 
com|iiirative  mildness  of  his  |)roposaU  for  dealing  with  religious  and 
anti-religious  offenders,  though  it  caaaot  be  said  that  he  had  grasped 
the  complete  theory  of  tolctatioa.  Hence,  too,  his  contention  tnat 
magisterial  oflke  is  unlawful  for  a  Christian. 

AiiTHORTTiBS. — For  the  biography  of  Sozzini  the  beat  materials 
arc  his  letters;  a  collcH'tion  is  in  his  works;  others  are  given  by 
Cantu;  more  are  preserved  at  ^iena  and  Florence ;  his  correspondence 
is  open  and  frank,  never  sparing  his  weak  points.   The  earliest  life 

Jprraxed  to  his  woffcs)  is  fay  S.  Prsypkowsn  (i<i36);  ia  English,  by 
.  Bidle  (1653).  This  is  the  fouiMstioo  of  the  article  by  Bayte, 
tbe  JfeiMtrs^  J.  Toulmin  (1777).  and  the  article  by  R.  WalUoe 
{Antitrin.  Bie%.,  1850).  Canto's  sketch  in  Gli  £rritci  d'hatia  (1866) 
gi\f^  a  genealogy  of  the  Soiiini  (needing  revision).  The  liest 
defence  of  Soizini  in  his  relations  with  D.iviil  is  liy  Jamc^  N  ates 
{Chrtst,  Fiomer,  Feb.  183a);  a  less  favourable  view  is  taken  by 
Oivid'it  Hungarian  biographer,  Flck  Jakab  {Divid  F.  EmUke,  1879). 
Of  his  system — ^bcst  known  through  the  Racwian  CaUehitm  (1605, 
planned  by  Soziini  and  carried  out  by  others,  principally  Valentine 
ftchmatz) ;  in  English,  by  T.  Rees  (1818) — there  is  a  special  study  by 
O.  Fock,  Der  Soctmanismus  (1847).  See  al«>  The  .Sosttni  and  thetr 
School,  by  .V  (lordfin  iThml.  Rn\.  iH7g;  cf  Christian  Lift,  Aug.  3$, 
1883).  Use  has  been  made  above  of  unpublished  papers  in  the 
archives  of  Flofence,  with  others  in  the  arcluves,  communal  library 
and  colleaion  of  Padre  Toti  at  Siena.  (A.  Go.*) 

SOCIOIMT,  a  tdeaco  whidi  in  the  moit  indudve  tenae  nuqr 
l>e  defined  as  that  of  human  society,  in  the  same  maimer  that 

Biology  may  be  taken  to  imply  the  science  of  life.  Tbe  word 
Stu'ioliifir  was  first  used  by  Comtc  m  iS;ri  rx?  .\r\  equivalent  of 
the  expression,  .social  physics,  jireviousiy  in  u;>e,  ami  was  intro- 
duced, he  siiid,  lo  descrilje  by  a  single  term  that  ])art  of  natural 
jihilosophy  which  relates  to  the  positive  study  of  the  fundamental 
laws  of  soci.il  phenomena.  The  word  is  a  hybrid,  compounded 
from  both  Latin  and  Greek  terms.  It  is  now  generally  accepted 
in  international  usage;  none  of  the  terms,  such  as  politics, 
political  science,  sodai  economy,  aodal  pbikuophy  and  sodsl 
science  w  hich  have  been  aaggeated  instead  of  it  havbig  ■acceeded 
in  taking  its  place. 

There  has  been  in  the  past  a  certain  hesitation,  — ptH'Hr  in 
Englandt  to  adniit  tocielosy  as  the  title  of  a  paiticulaf  tdenoe 
in  Itaetf  until  it  waa  nuuie  dear  what  the  aul^ect  must  be 
considered  to  cover.  In  certain  quarters  sociology  is  still  often 
incorrectly  spoken  of  as  if  it  implied  the  practical  equivalent 
of  the  science  of  politics.  Henry  Sidgwick,  for  instance,  con- 
sidered the  word  as  usually  employed  in  this  sense,  and  while  he 
himself  recngni^cil  that  sociology  must  have  a  wider  scofie  than 
pohtics,  he  thought  that  in  practice  "  the  ditlercnce  t)elween  the 
two  subjects  is  not  indeed  great  "  \  Elaneni!  of  /'.i.'.'/jVi  1 .  This 
view  of  sociology,  which  at  one  time  widely  pre\ailcd,  dates 
from  an  earh'er  period  of  knowledge.  The  difference  between 
sodology  and  the  science  of  politics  is  wide  and  is  due  to  funda- 
mental causes,  a  true  perception  of  which  is  essential  to  the 
proper  study  of  tbe  science  of  society.  It  is  a  feattne  of 
orgaaisnis  that  as  we  rise  in  tbe  scale  of  life  the  ncanbig  of  the 
praaeat  life  of  the  onganiam  is  to  an  incnaafaif  depee  anhoidbMte 
to  the  larger  meaning  of  its  Bfe  as  a  whtde.  Similai^,  as  the 
advance  from  primitive  society  to  society  of  a  more  orgaitic  type 
takes  place,  a  marked  feature  of  the  change  is  tbe  development  of 
tbe  priadples  through  wiucfa  the  increasing  aubordinxtion  of  tbe 
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present  interests  of  society  to  the  future  interesU  of  society  is 

an;ur:i])li.-,ht-(!  Il  is,  however,  characLcristic  of  ihc  la_st-mcnLione<l 
priiiLiplcs  lliiil  ihcir  operation  exteiidb  beyond  the  poiilical  con- 
S.C  lull 511  ess  of  the  state  or  nation,  and  thai  iKis  distinriion  IxTomes 
more  and  more  marked  in  the  higher  societies.  The  scope  an<i 
meaning;  of  soLioioKV  ;Li  a  science  is.  therefore,  quite  liilTerent 
from  the  scope  and  meamng  of  the  science  of  politics.  In  other 
quarters,  again,  the  word  sociology  is  often  incorrectly  used  as 
no  moK  than  a  covering  term  for  subjects  which  are  fully  treated 
in  various  subdi\n&ions  of  social  science.  Thus  when  the  science 
«f  wckty  it  distinguished  from  the  spedal  aodal  sdeiiccs  irbich 
tell  whhin  hs  general  parviow.  It  may  be  oaoiidcRd,  nys 
Letter  F.  Wud,  that  "  we  may  nafe  the  neit  most  general 
departiDCiiti  10  many  genenh  cadi  iritta  its  apimifiiriate  species 
Ttbat  is,  the  classification  of  the  sciences  may  be  made  strictly 
synoptlcaL  When  this  is  done  it  wiU  be  possible  for  pUlosophers, 
like  good  systematists,  to  avoid  making  their  ordinal  characters 
include  any  properly  generic  ones,  or  their  generic  characters 
include  any  th.-ii  art  only  .specifir.  Thus  understood,  sociology 
is  freed  from  the  urinecctisiiry  cmlmrrassment  of  having  hanging 
alMJut  it  in  more  or  less  disorder  a  burden  of  complicated  details, 
in  a  great  variety  of  attitudes  which  make  it  next  to  impossible 
to  secure  due  attention  to  the  fundamental  principles  of  so  vast 
a  science.  These  details  are  classified  and  assigned  each  to  its 
pnper  place  (genus  or  species),  and  the  field  is  cleared  for  the 
calm  contemplation  of  the  central  problem  of  dctcnniBing  the 
facts,  the  law  and  the  principles  of  human  assodatioD  "  (OntfAtej 
4f  Soeuho).  TUs  definition,  mod  a*  il  is  in  some  napecia, 
doea  not  make  dear  to  the  lund  the  essential  fact  <rf  the 
tdmee,  nandy,  tkat  the  prindples  of  sodolosy  iuvdve  mon 
than  the  geoendiied  total  «f  the  principles  «f  the  subonHnste 
sciences  which  it  is  said  to  indude.  In  Herbert  Spencer's 
writings  we  see  the  subject  in  a  period  of  transition.  Spencer 
placed  his  Prindples  of  Sociology  between  his  Principles  of 
Psyih:>liig;-  ,ind  Prindples  of  Ethics.  This  fact  brings  out  the 
unsftdi  l  state  of  the  subject  in  his  time,  while  it  also  serves  to 
exhibit  the  dominance  of  the  ideas  of  an  earlier  stage.  For 
psychology,  which  Spencer  thus  places  before  sotiolog)',  cannot 
nowadays  be  fully,  or  even  in  any  real  sense  scientifically,  dis- 
cussed apart  from  sociological  princi[^cs,  once  it  is  accepted 
that  in  the  evolution  of  the  htiman  mind  the  principles  of  the 
social  process  are  always  the  ultimate  controlling  factor. 

Sociolngy,  therefore,  aa  a  true  sdence  in  itidf,  must  be  regarded 
as  a  adcnce  occupied  quite  iadaptodantly  irfth  the  prindples 
whidi  iindcriie  h*""^"  aodety  eMuideBBd  as  in  a  ooop 
J,^^;^^.diiiaa  of  devekpment.  In  Una  aenae  the  oondwiona 
of  sodology  cannot  be  fully  stated  in  rdation  to  the 
phenomeiui  dealt  with  in  any  of  the  divisions  of  social  sdence, 
and  they  must  be  taken  as  implying  more  than  the  sum  total 
of  the  results  obtained  in  all  of  them.  The  sociologist  must 
always  keep  clearly  before  him  that  the  claims  of  soriolony  in 
the  present  conditions  of  knowledge  go  considerably  beyond 
those  involvctl  in  any  of  the  foregoing  positions.  As  il  is  the 
meaning  of  the  social  process  which  in  the  last  resort  controls 
everything,  even  the  evolution  of  the  human  mind  and  all  its 
contents,  so  none  of  the  sciences  of  human  action,  such  as  ethics, 
politics,  economics  or  psychology  can  have  any  standing  aa  a 
real  adence  except  it  obtains  its  credentials  tluough  sodology 
hy  ""''■''g  its  approach  through  the  sodological  method.  It 
hi  in  aedaksy,  in  abort,  that  we  obtain  the  ruling  prindplea  to 
lAkh  the  Inm  aad  pitodpka  of  all  the  aodal  adeiicca  lUnd  in 
controlled  and  tnbocdiaate  idationship. 

libe  fathers  of  the  idaice  of  sodety  may  be  said  to  be  the 
Greek  philosophers,  and  in  particular  Plato  and  Aristotle.  The 
La-j.s  and  the  Republic  of  the  former  and  the  Ethics 
and  PolUiti  o\  ;hr  latter  have,  down  to  modern  times, 
and  iiotwuhstanding  the  Rreat  dillcrencc  in  the  stand- 
point of  the  world  and  the  change  in  social  and  political 
conditions,  exercised  a  considerable  influence  on  the  develop- 
ment of  the  theory  of  society.  To  the  Greeks  the  science  of 
sodety  presented  itself  briefly  aa  the  sdence  of  the  beat  method 
of  atbiUiw  the  mm  peifKt  Hie  witfaiB  the  CMMdoouaaa  of 


the  assodated  Sfe  of  the  State.    "In  this  ideal  of  the 

Stale,"  says  Bluntschli,  "  arc  combiner!  am!  mingled  all 
the  efforts  of  the  Greeks  iu  rehgion  and  in  law,  in  morals 
and  soi ;  il  life,  in  art  and  science,  in  the  acquisition  and 
management  of  wealth,  in  trade  and  industry.  The  indi\'idual 
requires  the  Stale  to  give  hini  a  h  gal  existence:  apart  from  the 
Slate  he  has  neither  safely  nor  freedom.    The  barl>arian  is  a 

natural  enemy,  and  conquered  enemies  become  slaves.  

The  Hellenic  State,  like  the  andent  State  in  general . . .  was  all 
in  all.  The  citizen  was  nothing  except  as  a  member  of  the  State. 
His  whole  existence  depended  on  and  waa  subject  to  the  State: 
. . .  The  Sute  knew  ndther  nnal  nor  hfal  Units  to  its  power  " 
{Thmry  ^  the  Slale). 

It  waa  within  the  iDniis  of  tUa  oonoqitibn  that  moat  of  the 
Greek  theories  of  sodety  wen  osostructed.  The  fundamental 
conception  of  the  Konum  writers  was  not  essentially 


la 

State,  when  it  became  a  universal  power  embrac 
iiig  (he  so<  ial  and  religious  systems  of  many  people^,  in 
some  degrct  moiiitied  it;  so  that  with  the  growth  of  jus 
gentium  outside  the  ;kj  iivUe,  the  later  writers  of  tfie  empire 
brought  into  view  an  aspect  of  the  State  in  which  law  began  to 
be  to  some  extent  distinguished  from  State  mor.dity.  With  the 
spread  of  Christianity  in  Western  Europe  there  commenced 
a  stage  in  which  the  social  structure,  and  with  it  the  theory  of 
society,  vndcnvent  profound  modifications.  These  changes  are 
still  in  ptoglias,  and  the  period  over  wliicfa  they  extend  has  pio> 
duosd  •  fNSt  and  incteadag  Bumlier  of  wiiten  00  the 
ofsadety.  Tlwi 
idatedtol 

at  tlie  time.  The  wrftcis  «p  to  the  14th  century  are  nearly  alt 

absorbed  in  the  great  controversy  between  the  spiritual  and 
temporal  power  which  was  defining  itself  during  this  stage  in 
Western  l;is'ory.  In  the  period  of  the  Renaissance  and  the 
Reformation  the  modern  development  of  the  theory  of  society 
may  he  said  to  f)cgin.  Machiavelli  is  the  first  gxea".  name  in 
this  period.  Bodin  with  other  writers  up  to  the  time  u[  Mon- 
tesquieu carry  the  development  forward  in  France.  I  he  Dutch 
writer  Grotius,  although  chiefly  recognized  at  the  time  as  an 
authority  on  international  law,  had  much  influence  in  bringing 
into  view  prindples  wiiich  mark  more  directly  the  transition 
to  the  notlerB  period,  his  Da  jun  kK  tt  patis,  issued  in  i63S» 
bdng  in  many  respects  an  important  cootributioa  to  the  theoiy 
of  society.  Hobbes  and  Locke  are  the  prindpel  representatives 
of  the  inihiHiHal  school  of  writers  on  the  prindples  of  sodety 
wfaicfa  the  period  of  the  poKtieal  and  rdigious  nphmval  of  the 
17th  century  produced  in  England.  The  ideas  of  Locke,  in 
particular,  exercised  a  considerable  influence  on  the  subsequent 
development  of  the  theory  of  the  State  in  Western  thought. 
From  the  17th  century  forward  il  may  be  said,  strictly  speaking, 
that  all  the  leading  contributions  lo  the  general  body  of  Western 
philosophy  h-ive  been  contrihutions  to  the  development  of  the 
science  of  society.  At  the  time  of  Locke,  and  lo  a  large  extent 
in  Locke's  writings,  there  may  be  disiinguishcd  three  distinct 
tendencies  in  the  prevailing  theory  of  society.  Each  of  these  has 
since  become  more  definite,  and  has  progres.sed  along  a  particular 
line  of  development.  There  is  first  the  empirical  tendency,  which 
Ls  to  be  followed  throu|^  the  philosophy  of  Hume  down  to  the 
present  day,  in  what  may  be  called — to  borrow  an  idea  from 
Uuzley^he  phjniokigical  method  in  the  modem  attidy  of  the 
sdenes  of  sodety.  A  second  tendsaqp  whidi  developed  throui^ 
the  oithad  phOesophy  of  Kant,  thoMealism  of  Hegd,  and  the 
historical  methods  of  Savigny  in  the  ilrid  of  jurispmdence  and 
of  the  school  of  Schmollcr  in  the  domain  of  economics — finda 
its  current  cxpres,sion  in  the  more  characteristically  German 
conception  of  the  organic  nature  of  the  modern  State.  A  third 
tendency — wluch  is  to  be  followed  through  the  writings  of 
Rousseau,  Diderot,  d',\lembert  and  the  literature  of  the  French 
Revolution  —found  its  most  influential  form  of  cxprcMion  in 
the  iQth  century  in  the  theories  of  the  English  Utilitarians,  from 
fientham  to  John  Stuart  Mill.  In  this  development  it  is  a 
thsaqrof  thsntilitadaBSUtewhkhlspijiicMMUyiiiview.  lo 
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to  laleM  pliw  it  hu  fiagmHd  to  die  opmrfan  wUcbitbas 
mdied  fa  the  thcorici  of  Khi^pii  Soriilfam,  in  iildeh  the 
coimpaiiding  conccpdon  oi  the  aaccndnKjr  «{  the  eoaaomic 
factor  in  history  may  now  be  said  to  be  the  cfaaracterbtic  feature. 
All  of  theae  developments,  the  meaning  of  which  has  now  been 
abioibed  into  the  larger  evolutionary  c'lin  >  pri>iii  tn  be  ciesrrilied 
later,  must  be  considered  to  have  contrilnncd  lowards  ihc  foun- 
dation of  modem  sociolog>'.  The  definition  of  the  relations  to 
each  ether  of  the  positions  ihey  have  severally  brought  into 
view  is  the  first  iniportaul  v.  ork  of  the  new  science. 

At  the  period  between  iSjo  and  184?,  when  Comte  published 
the  Fkihseplne  positive,  the  conditions  were  not  ready  for 
a  science  of  so<ieiy.  The  Darwiniaii  doctrine  of 
'*  evolution  by  naiuraJ  >ielectioa  bad  DOt  yet  been 
eminriated,  and  knowledge  of  aociai  phcaoBwnn  «aa  United 
and  vny  unpetfect.  Aa  aa  batanoe  of  the  diaiaciar  of  the 
change  that  baa  since  been  in  progress,  it  may  be  mentioned 
that  one  of  CaBte%  aaaiik  potitiaai^-tbat,  faideed,  to  ubicb 
most  of  the  characteristic  conceptions  of  his  lysteni  of 
philosophy  were  related — was  that  "the  anatonical  and 
ph>'«iological  study  of  individual  man "  should  precede  the 
theory  of  the  human  mind  and  of  human  society.  Here 
the  position  is  the  one  already  referred  to  which  hxs  prevailed 
in  ihe  study  of  the  social  sciences  down  into  recent  limes. 
It  was  sup!>cised  that  the  governing  principles  of  society  were 
to  be  discovered  by  the  introspective  study  of  the  individual 
mind,  ratlwr  than  that  the  clue  to  the  governing  principles  of 
the  individual  mind  was  only  to  be  discovered  by  the  study  of 
the  sodal  process.  It  must  now  be  considered  that  no  really 
fundamentnl  or  far-reacliing  piuwiple  ol  human  development 
can  be  foinuhted  aa  Oa  Mm  «l  ContA  porftbii.  For  with 
tbo  applicatkiB  of  the  doctrine  of  wohtiatt  t»  Mcktjr  a  poaldm 
ia  becMwht  defined  wbkb  li  abnett  tbe  Mmne  of  It,  nandtjr, 
that  tbe  devdopaent  of  tbe  Individual,  and  to  a  huge  extent 
of  the  haman  mind  itadf,  most  be  regarded  as'the  correlative  of 
the  social  process  in  evolution.  The  study  of  the  principli^  of  tHc 
process  of  social  evolution  would  therefore  in  this  scr.se  have 
to  comi;  before  thi'  cmijik-te  study  of  the  intlividual,  and  even 
to  precede  the  cmislruction  of  a  system  of  psychology  scientitic 
in  the  liipin  -  t  ns*.  Comte.  apart  from  his  want  of  mastery  of 
the  historical  method  in  dealing  with  sociological  development, 
pouesscd,  on  the  whole,  little  insight  into  the  meaning  of  the 
cbanctcristic  problem  in  wliicfa  the  human  mind  is  involved  in 
to  social  evolution,  and  to  tbcdsfinhion  of  which  not  only  the 
pwcsBsta  of  Western  bistoiy,  but  the  positions  successively 
devdoiied  fai  Westcni  tbom^  nraat  aO  be  cankered  as  con- 
tiibatbg.  His  great  aisdt  was  tbe  perception  of  the  importance 
of  tbebiologieai  method  bi  tbeadcaceof  society,  the  comprehen- 
sion of  the  fact  that  there  can  be  no  science  of  society  if  its 
divisions  are  studied  apart  from  each  other;  .md  finally,  and 
although  it  led  at  '.hi  lime  to  the  f«;rni  .n  of  no  imjxirtanl 
principle  of  human  development,  the  inluilion  that  sociology 
wa^  .'loi  siiri;:l>  a  theory  of  tlic  l^tate,  but tbo adsDoe of  nbat  he 
calli  il  il  l-  itssoLiated  life  of  humanity. 

It  hi'.s  Ifi  be  libscrved  that,  preceding  the  ajipliration  of  the 
doctrine  of  evolution  to  society,  most  of  the  contributions  to 
yj^jji^l^  social  science  have  a  certain  aspect  in  which  they 
Prfuc^/^Wiesemble  each  other.  While  in  current  theories 
£^  SM^Bodety  tends  to  be  presented  as  evolving,  consciously 
or  onconsdously,  under  stress  of  natural  selection, 
lijj^^^fty^towards  social  efhciency,  the  eariier  contributions 
MOTor  were  mcicly  theories  erf  the  meaning  and  object 
OnMSCui.  of  sodety  as  a  madiuB  for  tbe  better  naBiatioa  of 
httmn  darins.  In  tM>  piesenutioo  of  the  sub- 
}ect  the  influence  of  tbe  Greek  conception  of  tbe  State 
upon  modem  sociology  may  be  traced  dowii  to  the  present 
day.  At  the  beginning  of  the  modem  period  it  reappears  in 
Marhiavelti  iTilus  I.mus.  i  .  iii  ,  and  Thf  Prhui).  It  is 
represented  in  nuKlilled  form  in  flobbt-s  i Ij-xio.tlunt).  and  in 
Ivocke  [Tvo  Trcatirii  i\!  (irr.mimi'nt) ,  irn  h  of  whom  conceived 
roan  as  desiring  to  leave  the  state  of  nature  and  as  consciously 
dvOlsed  aodety,  "bi  older  tbat  be  adght  obtam 


tbe  baadlts  of  gweramert "  fa  tbe  aModttad  ftata.  It  m 
contiaocd  fa  Rouasean  and  tbe  mton  of  tbe  neacb  Revobi- 
tion,  who  similarly  imagbicd  tbe  mdhridoal  vobmtarily  leaving 

an  earlier  state  of  freedom  to  put  "  his  person  and  his  power 
under  the  direction  of  the  general  will "  (Social  Contraci). 
It  is  ch.'iracteristic  of  Jeremy  Benlham  (e.g.  Prituiples  of 
Morals  and  Lfgislation,  i.)  and  of  J.  S.  Mill  (e.g.  UlUtlari- 
aniitn  and  Pcditical  Eroiwmy,  iv.,  Finally,  il  .survives  in 

Herbert  Spencer,  who  in  like  manner  sees  man  originating 
society  and  submitting  to  [>oliiical  subordination  in  the  asso- 
ciated State  "  through  experience  of  the  increased  satisfaction 
derived  under  it  "  {Data  of  Ethics).  It  continues  at  the  present 
day  to  be  characteristic  of  many  European  and  some  American 
writers  on  sociologj ,  who  have  been  influenced  both  by  Spencer 
and  the  Latin  theory  of  the  State,  and  wbo  tbcRfoie,  oonceiving 
aodobgr  not  ao  mudi  aa  a  science  of  Bocfad  evebttioo  aa  a  tbeoiy 
of  aasodatiooiptoceed  to  consider  the  peqgress  of  biunaiiasaoda* 
tibn  aa  tbe  devdopoMnt  «f  a  pracem  "of  catering  to  bnman 
desire  for  satlshetlons  of  varying  degrees  of  complexity."  .Ml 
theae  ideas  of  society  bear  the  same  sUmp.  The>'  conceive  the 
science  of  society-  as  rc.i(;hc<l  through  the  science  of  the  individual, 
the  ii.'v'iociatrd  State  hi  nig  rcgardetl  only  as  a  medium  through 
which  he  obtains  inrrL-a.-icd  sat isf.irt ions.  In  none  of  them  is 
there  a  clear  conception  of  an  organic  science  of  society  with 
laws  and  priBdplea  of  to  own  coatniltag  all  the  mcanfag  of  the 
indiWdual. 

With  the  application  of  the  doctrine  of  evolution  the  older 
idea  in  which  society  Ls  alwa>-s  conceived  as  the  State  and  as 
existing  to  give  IncR-ased  "satisfaction  "  is  replaced  71*Oso' 
by  a  new  and  much  more  extended  ooocepiion.  la  a*eef 
the  evolutionaty  view,  the  devdofmient  of  human 
society  is  regarded  as  tbe  ptoduct  of  a  pnweaa  ol  atnaa,  fa 
which  progress  reaults  from  natural  sdectioti  along  tbe  Hne  not  of 
least  effort  in  realising  human  desire,  but  of  the  highest  sockl 
efficiency  in  the  stiug^e  for  existence  of  the  materii^  of  which 
society  is  romfxiscd.  In  lh<-  intensity  of  this  pri'LiS.-.  siiiitiv, 
evolving  towards  higher  ut'liLiency,  tends  to  become  incri.Lsingly 
organic,  the  distindive  feature  being  the  growing  subordination 
of  the  individual  to  the  organic  social  process.  All  the  tendencies 
of  dcv( liipment  -  poiiiieal,  economic,  ethical  and  p5> cheii  cic.-il 
— and  the  contents  of  the  human  mind  it,sclf,  have  therefore  to 
be  regarded  as  having  ultimate  relations  to  the  governing  prin- 
ciples of  the  process  as  a  whole.  The  science  of  social  evolution 
has,  in  short,  to  be  considered,  according  to  this  view,  as  the 
science  of  the  causes  and  principles  subordinating  tbe  individual 
to  a  process  developing  by  inherent  ueceaihy  towards  sodal 
effidency,  and  thefefore  as  ultlntately  aweP4ulbig  aU  desina  and 
intereata  fa  tbe  bididdaal  towards  tbe  highest  sodal  potentiality 
of  the  materiab  of  wlticfa  society  is  composed.  The  conflict 
between  the  old  and  the  new  conceptions  may  be  distinguished 
to  an  increasing  degree  as  ihe  scope  of  modern  sociology  has 
gradually  become  defined;  and  the  opposing  ideas  of  each 
m.ay  be  observed  to  be  sometimes  represevited  and  blended,  fa 
varying  degrees  of  complexity,  in  one  and.  -.he  s.imc  writer. 

It  was  natural  that  one  of  the  lirst  ideas  to  lie  hel  l  iiy  theor- 
ists, as  soon  as  sociolog\  began  to  make  progresj  to  ihe  position 
of  a  real  science,  was  that  society  must  be  considered  pini  c«a* 
to  be  organic,  and  that  the  term  "  social  organisra  "  etpOaotol 
should  be  brought  iota  tm  An  increasing  imnbcr  Sw<Kr  « 
of  writers  have  been  concerned  with  this  aspect  of 
the  subject,  but  it  iuts  to  be  noted  as  a  fart  ol 
much  intenst  that  all  tbe  first  bfaaa  of  sodety  aa  aa  < 
move  withhi  the  tmaom  dide  of  the  old  wwiptfaB  of  the 
State  just  described.  The  "fodal  otgaaiam'*  fa  this  fast 
stage  of  theory  is  almost  imivaBBlly  confused  with  tbe  State. 
The  interests  of  the  social  organism  are  therefore  confused 
with  the  interest  of  the  individuals  which  men  saw  around 
them  in  the  Slate.  The  science  of  society  was  accordingly 
regarded  as  no  more  than  the  science  of  reaJLring  most  eflec- 
tivcly  here  and  now  the  desires  of  those  comprising  the 
existing  State.  Sidgwidi,  for  instance,  considered  the  science 
of  polMa  and  tto  adsDoa  of  aodology  at  pnctiadly  I 


Digitized  by  Google 


SOCIOLOGY 


325 


■adlui  EUmenU  ^Jli^Ulm,  titranritMiy  to  wtote,  oootuns  oiUy 
•  few  words  in  wliidi  it  i*  Neagaiwd  that  the  wcifue  of  the 
eominunby  may  be  iBtaBpietad  to  wma  the  wdftra  00c  onhr  of 
Imng  human  beiiigi,  but  of  thoae  who  an  to  oome  hcnaner; 
while  there  is  no  attempt  to  apply  the  fact  to  any  law  or  principle 
of  human  development.  Bentham's  utilitarian  philo^phy, 
like  that  of  ihc  two  Milk,  was  bast-ti  r.lniobi  entirely  un  the 
idea  ol  the  State  conceived  a&  the  social  orgaiusm.  \\  riltib  like 
Herbert  Spencer  (Hifdoloiiy)  and  Schallle,  who  v. as  i\ir  i  time 
minister  of  commerce  for  Austria  {Bitu  und  Lflhtt  di  :<  s'i'uiUn 
Korpfrs),  inHtilulcd  lengthy  comp;tri.'V)ns  betwci-n  the  si.ni;d 
organism  considered  as  the  Slate  and  the  hviuK  individual  organ- 
iam.  These  efforts  reached  their  most  characteristic  expression 
in  the  work  of  the  sociologista  who  have  followed  G.  Simmel 
ill  lengthy  and  ingenious  attempts  at  classifying  associations, 
considering  tliem  "  as  oisaniiations  foe  ratm'ng  to  human 
dcaixe."  In  ail  these  eCforta  the  coaoq^tlon  of  the  Slate  aa  the 
todal  ocstoism  la  vigKOUtif  (^Msented,  although  it  k  par- 
ticnlaily  chancteristic  of  the  wodc  of  aodologiatB  In  oountzica 
where  the  influence  of  Roman  law  is  still  strong,  and  where, 
consequently,  the  I^tin  conception  of  the  State  tends  to  influence 
all  theories  oi  so<.iity  .i.s  soon  ;is  the  attempt  is  made  to  place 
them  on  a  stientitit  uaMs.  1  he  =lerilLzing  eliect  ior  long  pro- 
duced on  sociology  by  this  first  reitri<  re<l  lonieptiim  o:'  ;hi'  social 
organism  has  been  most  marked.  It  is  ollea  exeraplifietl  in 
ingenious  ;Uuimp;s  made,  dealing  with  the  principles  o(  sociology, 
to  construct  long  categories  oi  human  associations,  based  on 
quite  superficial  distiiKtions.  None  of  the  comparisons  of  this 
kind  that  have  been  made  have  contributed  in  any  marked 
degree  to  the  elucidation  of  the  principles  of  modern  society. 
Paul  Leny-ficaulieu'a  criticism  of  Schifffle's  efiorta  at  oompaii- 
riil  iifffit'wWt  physiological,  biological  and  paydnlagiEalr- 
between  the  individoal  oq^aiam  and  the  State  aa  a  social 
organiim  wBca  to  moiii  of  the  attfnpU  of  tUe  period  to  inati- 
tute  biolag^ul  comparisons  between  the  Ufe  «{  the  aodal  Oipii- 
ism  and  that  of  organisms  in  general,  "  the  mhid  sfnka  ovw^ 
\',helnie>l  Ltii!.?r  the  weight  of  all  these  analogies,  these  endless 
divisions  and  subdivisions  to  which  tbcy  give  rise.  .  .  .  The 
result  is  not  in  pwipottioii  to  the  eSoct ".  (L'£w  mtitm*  ttt 
foiictiom). 

In  tracing  the  <lireLlion  nf  this  conilicl  between  the  newer  and 
older  tendencies  in  modern  sociolog>-,  it  is  in  Herbert  Spencer's 
writings  that  the  student  will  find  presented  in 
clearest  definition  the  characteristic  difficulty  with 
wUd  the  old  view  has  tended  to  be  confronted,  as 
the  attempt  has  continued  to  be  made  to  enunciate  the  principles 
of  human  development  from  the  standpoint  that  society  is  to 
be  oonadeied  as  a  "  social  oKganism,"  but  while  as  yet  theie  is  DO 
dear  idea  of  a  sodal  oi|aiiiim  wIUi  its  own  laws  and  its  own 
consciousness  quite  distbet  bm,  and  extending  far  heywid 
those  governing  the  inteiests  of  the  individoala  at  pcesent  eom- 
prising  the  .State. 

With  the  application  of  the  doctrine  of  evolution  to  sodcty 
considore<l  as  an  organism,  a  position  has  been  brought  into  view 
of  great  inlercrst.  It  is  evident  in  considering  the  application 
of  natural  selection  to  human  society  tluic  ihire  is  a  tact,  en- 
countered at  the  outset,  which  is  so  lundamental  that  it  must 
be  held  to  control  all  the  phenomena  of  social  evi>lution.  It  is 
nowadays  a  commonplace  of  knowledge,  that  the  potential 
efficiency  of  an  organism  must  always  be  taken  to  be  greater 
than  the  sum  total  of  the  potential  cfiiciency  of  all  its  members 
acting  as  individuals.  This  arises  in  the  first  instance  from  the 
fact*  to  be  tAaerved  on  aU  hands  in  Mfe,  of  the  effects  of  oqtanis- 
atfooi  of  diviwm  of  labour,  and  of  apedallsation  of Jwork.  But 
in  an  organism  of  indefinitely  extended  existence  like  human 
society,  ft  arises  in  a  special  sense  from  the  operation  of  principles 
giving  society  prolongoii  st.ibilily.  Ry  these  principles  indi- 
vidual interests  are  subordinated  over  long  periods  of  time  to 
the  larger  interests  of  organic  society  in  which  the  individuals  for 
the  time  being  cannot  participate;  and  it  is  from  this  cause  that 
ci^^li^ation  of  the  highest  type  obtainn  its  characteristic  potency 
and  efficiency  in  the  struggle  for  existence  with  bwci  types. 


There  follows  from  this  fact,  obvious  enough  once  it  iamantioBed. 
an  impoitant  infeicnce.  lUaisthatintheevoliftiaBoiMMy 
watuffi^  ipkiftkwi  Willi  in  ita  chaiacteiistic  mniti,  nach-thiB 
individnal  not  directly,  but  tfaraugh  society.  That  b  to  tagr, 

in  sodal  evolution,  the  interests  of  the  individual,  91M  individui^i 
cease  to  be  a  matter  of  first  importance.  It  u  by  development 
in  the  individual  of  the  quali'ies  which  will  contribute  mi  . ft  to 
the  efficiency  of  society,  that  natural  selection  will  in  the  long 
run  protiuce  its  distinctive  results  in  the  human  individual. 
It  is,  in  short,  about  this  function  of  socialization,  involving  the 
increasing  sulmrdination  of  ihe  imiividual,  that  the  continued 
evolution  of  society  by  natural  sekition  must  be  bchl  to  centre. 
Societies  in  \i,  hich  the  iiidiv  iduals  resist  the  process  quickly  reach 
the  limits  of  iheir  progress,  and  have  to  give  way  in  the  struggle 
for  existence  before  others  more  organic  in  which  the  procesa 
of  subordination  continues  to  be  devek^cd.  In  the  end  it  is  the 
sodal  orgs niiatinos in  which  the  httcreais  o(  the  individual  are 
most  cfiectivcfy  iadnded  in  and  undated  subservient  to  the 
intcreats  of  society  oonadered  in  its  most  organic  aspect  that, 
from  their  Inkier  effidency,  are  naturally  selected.  In  other 
words,  it  is  the  prind|>les  subordinating  the  individual  to  the 
eliKieiKV  of  society  in  those  higher  organic  ;is|H:cts  that 
pruject  far  beyond  the  hie-iuiere,-^ls  01  its  existing  units  which 
must  uitiroatcly  oeotBol  all  primirlut  whattww  of.  human 

ass<Jciation. 

SiR-ncer,  in  an  elaborate  comparison  which  he  made  {Essays, 
vol.  i.,  and  Principles  oj  Socioio^y)  between  the  social  organism 
and  the  individual  organism  brought  into  view  a  Sfmc»rmt 
position  which  in  its  relation  to  this  capital  fact  of  Satarmi 
human  evolution  exhibits  in  the  dearest  manner  SeJecifco, 
how  completely  all  the  early  evolutionists,  still  under  the 
inilamife  of  old  conceptions,  failed  at  first  to  grasp  the  ii(nifr- 
canoe  of  the  dmacteristic  problema  of  the  aodal  ocfaniem. 
Spenocr'a  oonvaiiMB  originally  appealed  in  an  artide  pufaBshad 
in  the  WeOmimtar  Rnkp  for  January  iMo  entitled  "  The 
Social  Organism."  This  artide  is  in  many  respects  one  of  the 
most  noteworthy  documents  in  the  literature  of  the  last  haJi 
of  the  loth  century.  In  comparing  the  social  with  the  indi- 
vidual or;;anism  SjH'nccr  proceeded,  aflCT  noting  the  various 
a8;M.-cts  in  which  a  close  analogy  between  the  two  can  be  cstali- 
lished,  to  make,  as  regards  society,  an  im|K)rtant  distinction 
by  which  the  nature  of  the  diliictdty  in  which  he  is  involved  is 
immediately  made  apparent.  W  hile  in  an  individual  organism,  he 
pointed  out,  it  is  necessary  that  the  lives  of  all  the  parts  should  be 
mergedinthelife  of  the  whole,  baca>«ae  the  whole  has  a  opiiMmt* 
consdousness  capable  of  happineaa  or  miaeiy,  it  is  not  so  with 
aoday.  For  in  society,  he  added,  the  "  living  units  do  not  and 
cannot  loae  individual  ronirioneiwi,  ehue  the  communis  aa 
a  whole  has  no  eerponto  cotudousaeea."  Spencer  procewJed, 
therefore,  toemphadae.  the  cocchuion  that  "  thia  is  an  ever* 
lasting  reason  why  the  welfare  of  dtlsens  cannot  ri^tly  be 
sacrificei!  to  some  supposed  benefit  of  the  State;  but  why,  on 
the  other  h.md,  the  State  is  to  b<-  maintained  solely  for  the  brnotit 
of  dtizcns."  The  extraordinary  conclusion  is  indeed  reached  1:> 
SponcXT  that  "  the  corporate  life  in  society  must  be  subservient 
to  the  lives  of  the  parts,  instead  of  the  bves  of  the  parts  being 
subser\ient  to  the  corporate  lite."  It  will  be  here  clearly  in  evi- 
dence that  the  "  sodal  organism  "  which  Spencer  had  in  view 
was  the  State.  But  it  will  be  noticed  at  the  same  time  how  alto- 
gether remarkable  was  the  position  into  which  he  was  carried. 
Spencer,  like  most  thinking  minds  of  his  time,  had  the  clearest 
vision,  constantly  displayed  in  his  writings,  of  the  scientific 
importance  of  tlmt  development  in  histocy  wliich  has  gradu- 
ally projected  the  copoeption  of  the  Indfvidual's  dghta  outside 
all  theories  of  obUgation  to  the  Statb  Ha  wrate  at  n  tine 
when  the  attention  of  the  Western  mind  In  aB  progresrive  move- 
meiits  in  Western  politics  h.id  been  for  generations  fixed  on  that 
development  in  which  the  liberties  of  the  individuid  as  against 
the  State  had  been  won.  This  development  had  involved 
nearly  all  Western  countries  in  a  titanic  struggle  against  the 
institutions  of  an  earlier  ftirm  of  society  resting  un  force  organ- 
ized in  the  State.  Spcnocr,  therefore,  like  almost  every  advanced 
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writer  of  his  period,  had  oonaUntly  before  him  the  charKter- 
ittic  fact  of  his  agt^  ntmir.  tint  the-  meraiiic  of  the  individual 
had  come  to  be  in  some  my  KCepted  as  tiaiucending  all  theories 
of  the  Stole  and  all  theorias  of  hit  obligatians  to  the  State.  The 
podtion  was,  therefore,  very  remarkable.  Spcooer  has  been 
for  long  accepted  by  the  fencnl  nrind  aa  the  modem  miter 
who  more  than  any  other  has  brought  faito  uao  tto  term 
"social  organism,"  and  who  has  applied  the  doctrine  of  evolu- 
tion to  the  theory  of  its  life.  Yd  here  we  sec  him  involved  in 
the  apj»arcnt  sclf-slullification  of  describing  tlio  social  organism 
to  us  as  thai  impossible  thing,  an  organism  whoso  corporate 
life  must  be  subservient  to  the  lives  of  thr  puts  instca<l  of  the 
hves  of  the  parts  being  subservient  to  the  <or;xiratc  Hie."  It 
was  obvious  that  some  profound  confusion  existed.  The  science 
of  society  was  evidently  destined  to  carry  us  much  farther  than 
this.  If  natural  selection  was  to  be  taken  as  operating  on 
•ociety ,  and  therefore  as  tending  to  produce  the  highest  efficiency 
out  of  the  M^tawal*  that  oompriie  it,  it  Mttsl  be  effecting  the 
•iilMtdiBotion  of  the  mteiots  of  tlie  onito  to  the  higher  corporate 
clkieMy  of  locki^.  But  one  of  9tif  two  oondnaions  could 
therefore  Reult  ftom  Spemet^e  poeitkm.  B  we  were  to  regard 
the  "  social  organism  "  as  an  organism  in  which  the  corporate 
life  must  be  subservient  to  ih'i  lives  of  the  parts,  instead  of  the 
lives  of  the  parts  being  subservient  to  the  corporate  lite,  it  would 
be  necessary  to  hold  thnt  the  in<lividual  had  succeeded  in  arrest 
ing  the  characteristic  effects  of  natural  selection  on  society.  But 
for  the  evolutionist,  whose  great  triumph  it  had  been  to  rcvc.^1 
to  us  the  principles  of  natural  seloctiim  in  universal  operation 
thronghout  life  cisewht  ri'.  to  have  to  regard  them  as  susj>endcd 
in  hunan  society  would  Ik-  .m  .tbsurd  anti-climax.  Such  being 
acaicdy  conceivabte  as  a  final  |>osition,  it  remained  only  to  infer 
that  Mttnnil  selection  must  still  be  subordinating  individual 
interests  to  aome  laiger  aodal  meoning  in  the  evolutionary 
ptoccie.  But  in  tUt  ciw,  iodaly  anut  be  subject  to  principles 
wUcfa  resdi  fulhier  than  thoao  Spsnoer  conceived:  it  must  be 
fHguik  in  some  dKferent  and  wider  sense  than  lie  imagiDed,  and 
the  analogy  of  the  "  social  organism  "  as  confined  within  the 
COiuciousness  of  ascendant  interests  in  the  political  Stale  must 
be  considered  to  In-  .1  f,il;-e  one. 

We  had,  iti  shitrt  n  arhed  a  capital  position  in  the  history  of 
sociology  from  whirh  an  entirely  new  horizon  was  afjout  to 
Afhw  be<ome  visilile.  The  principles  of  society  organic 
HwteMia  in  a  wider  sense  than  had  hitherto  been  conceived 
were  about  to  be  brought  into  the  discussion.  .Ml 
the phenotnena  of  the  creeds  and  ethical  systems  of  humanity,  of 
the  great  systems  of  religion  and  philosophy,  with  the  problems 
of  which  the  human  mind  had  strug^cd  over  immense  stretches 
of  time  as  the  subocdinating  process  had  unfolded  itself  in  hisloiy, 
were  about  to  be  brau^  into  aoeialoor.  And  not  now  as  if 
these  HMSMBtsd  sonw  detsdifld  and  functionless  development 
with  which  the  science  of  society  was  not  directly  concerned, 
but  as  themselves  the  ccntr.il  feature  of  the  evolutionary  process 
In  human  society.  The  stage  in  the  history  of  sociologj-  charac- 
terized by  the  confusion  of  the  principles  governing  the  social 
organism  with  those  governing  the  State,  the  stage  which  ha<l 
lasted  from  the  time  of  the  Greeks  to  Speiuer.  and  svhich  had 
witnessed  towards  its  close  Sidgwick's  statement  that  the  science 
of  sociology  was  in  effect  coincident  with  the  science  of  politics, 
was  thus  bound  to  be  definitely  terminated  by  the  application 
to  the  science  of  society  of  the  doctrine  of  evolution.  Yet 
Spencer,  despite  his  popular  association  with  the  doctrine  of 
evolution,  is  thtis  not  to  be  reckoned  as  the  first  of  the  pUlo- 
aophen  of  this  new  stage.  His  place  is  really  with  the  last  great 
names  of  the  preceding  period.  PorUsconceptionof  society  was 
that  of  Bontham,  Mill  and  Sidgwick.  His  Prineipla  of  Sociology 
as  a  contrtbtttion  to  modem  evolutionary  science  is  necessarily 
rendered  to  a  large  extent  futile  by  the  stcrili/.ing  conception 
of  a  social  organism  "  in  which  the  corporate  life  must  be  sub- 
servient to  the  lives  of  the  parts."  It  is  indeed  in  the  reversal 
of  this  conception  that  the  whole  significance  of  the  application 
of  the  doctrine  of  evolution  to  the  science  of  society  consists. 
Henceforward  we  shall  have  to  regard  the  social  process  in 


evolution  as  a  process  with  its  own  interests,  its  own  psychology, 
its  own  consciousness  and  its  own  laws,  all  quite  distinct  from 
the  political  consciousness  of  the  modem  State,  though  indi- 
rectly controlling  and  governing  tlie  consciousness  of  the  State 
so  thoroughly  that  thwe  can  be  no  true  sdenoe  of  the  latter 
without «  schooe  of  the  Ibmer. 

Th*  new  sitnatioo  created  in  aociokfjr  the  doctrine  of 
evolatian  began  to  be  applied  to  the  sdence  had  features  of  great 
interest.  The  advance  had  been  made  to  a  central  riir  rini 
position  along  two  entirely  distinct  lities.  1  lie  o*n.M<»m 
.army  of  workers  was,  in  conscqucMce,  diviiled  into  lo^Moxy. 
two  more  or  less  i.soLltcd  camps,  each  largely  in  ignorance  of 
the  relation  of  ils  own  work  to  that  in  the  other  section.  It 
is  often  said  as  a  reproach  lo  sociology  in  the  f)eriod  through 
which  we  are  passing  thai  it  attracts  the  kind  of  recruits  who 
arc  not  best  equipped  for  its  work,  while  it  repels  the  kind 
of  mind  of  philosophical  training  and  wide  outlook  whidi  it 
ought  to  enlbt  in  its  service  and  for  which  it  has  roost  urgent 
need,  the  loss  to  sodology  both  in  credit  and  efficiency  being 
immsmse.  Ihis  is  the  result  of  npeodkrsitHntion.  Those  who 
are  best  qualified  to  understand  the  nature 'and  scope  of  the 
problems  with  which  sociology  has  to  deal  cannot  fail  to  have 
the  conviction  strongly  developed  in  them  that  the  Darwinian 
principles  of  evolution  which  reveal  to  US  what  may  be  described 
as  the  dynamics  of  the  universal  life  process  have  very  important 
relations  to  the  dynamics  of  the  social  process.  The  situa- 
tion which  has  arisen  in  sociology,  however,  is  a  very  curious 
(tuc,  .ililmugh  it  is  one  easy  to  understand  when  the  causes  are 
expLaine<l.  When  the  endeavour  is  made  to  follow  Darwin  and 
the  early  Darwinians  through  the  facts  anti  researches  which  led 
to  the  formulation  of  the  law  of  natural  selection  it  may  be 
observed  how  their  preocuuiiaiion  was  afanosl  exclusively  with 
the  details  of  the  struggle  for  twatmm  not  in  societies,  but  as 
it  was  waged  betmm  imBvidals.  Ttss  was  so  as  a  ntatter 
of  course.  Inn  tho  character  of  the  fects  wfaidk  wild  Batum 
supplied,  refaiforeed  as  they  were,  by  observations  on  donettic 
aninials  and  the  practices  of  breeders. 

Darwin  made  no  systematic  study  of  society;  and  outside 
l  umaii  :.'>ciety  the  struggle  through  which  natural  selection  has 
<i|H.Tateil  li.is  been  mainly  between  imlividuals.  It  is,  of  course, 
sometimes  remarked  that  the  soci;-.!  life  existn  among  animals 
and  that  the  laws  of  the  social  life  and  of  the  herd  are  to  be 
observcvl  there,  but  as  a  matter  of  fact  there  is  nothing  whatever 
elsewhere  in  life  to  compare  with  what  we  sec  taking  place  in 
human  society,  namely,  the  gradual  integration — still  under  all 
the  stress  of  natural  selection  esprcasing  its  tSkds  in  the  person 
of  the  individual— of  an  organic  social  process  resting  ultiniatc|]r 
on  mnid.  The  laws  of  this  process  are  neccHMiily  qiilte  different 
from  the  laws  of  the  other  aiid  simpler  praceas  in  operation  lower 
down  in  Bfe.  If  we  regard  the  daises  from  which  sociology'  as 
a  science  should  be  able  to  draw  its  most  efficient  recruits  we  see 
that  at  the  present  day  they  fall  mainly  into  two  camps.  There 
are  in  the  one  camp  the  e.i;]>oncn!s  ot  biological  principles,  often 
trainefl  in  one  or  more  of  the  departments  of  biological  science, 
who  arc  attenifiting  the  application  to  human  society  of  the 
principles  with  whirh  they  have  become  familiar  elsewhere  in 
life.  There  iirc  in  the  second  camp  the  exponents  of  various 
asjMJcts  of  social  philosophy.  When  the  exponent  of  Darwinian 
principles  advances  to  the  study  of  society  he  is  naturally 
strong  in  the  conviction  that  he  has  in  his  hands  a  most  potent 
inatnunent  of  knowledge  whidi  ought  to  cany  him  far  hi  the 
otgsnuBtMm  of  the  social  sciences  and  towards  the  mdfieatlen  of 
the  kadng  principles  underlying  the  facts  with  which  thqr  deal. 
But  what  we  soon  begin  to  see  is  that  his  training  has  been,  and 
that  his  preoccupation  still  continues  to  be.  with  the  facts  and 
principles  of  the  struggle  f<.r  existence  iKHwmi  individuals  as 
displayctl  elsewhere  in  life.  He  lix-s  not  easilv  reali.'c,  if  he  has 
not  been  trainal  in  social  phi'.os^.ipliy.  how  intinitcly  more  com- 
plex all  the  problems  i*!  natural  sc-lcction  have  lK-C()me  in  the 
social  integration  resting  on  mind  which  is  taking  place  in  human 
affairs;  or  how  the  social  efficiency  with  which  he  has  become 
now  concerned  b  soraething  quite  disthKt  from  the  individual 
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'  with  which  he  has  been  concerned  elsewhere.  He  does 
nxlily  comprehend  how  the  institutions  which  he  sees 
J  otoIvmI  ia  hiitaiy  btM,  in  thtk  cflecU  on  Uw  individual, 
lam  4|idt»  dilHMt  bm  Uhw  irfydi  Iw  applin  Ib  tke 
€l  aataab;  or  how  tte  dwlhn  «Uch  h»  Imcb  «MMd  Ib  the 
IwBia  Bund,  as  natunl  Miectim  lets  lint  of  dl  oil  tM 
in  Us  own  St  niggle  with  his  fellows,  and  then,  and  to  a  ruling 
degree,  act!;  on  his  as  a  member  of  organic  society  in  the  evolution 
of  social  cOit  icni  y,  hds  in  the  rcliKirjub  and  ethical  systems  of 
the  rate  a  phcuomcuology  of  its  own,  stupendous  in  extent  and 
aListttulely  characlfristic  of  the  social  proct-ss,  which  remains  a 
closed  book  to  him  and  the  study  of  which  he  is  often  apt 
to  consider  for  his  purposes  as  entirely  meaningless.  All 
this  bcciune  rapidly  visible  in  the  Urst  approach  ol  the  early 
Darwinians  to  the  science  of  society. 
Duwin,  as  stated,  had  attempted  no  comprehensive  or 
atic  study  of  society.  But  in  a  few  chapters  of  the  Descent 
Mm  be  had  diicmiHl  ibe  qttaUtksoi  the  huinaa 
nind,  indwiiBg  the  lockl  aod  mmd  Minfii  from 
,  «f  vkw  of  the  doctrine  of  antMll  lefcclioo  cnund- 
tke  Origin  of  Spteies.  Hie  standpoint  b*  look  up 
I  alight  be  apecte<l,  practically  that  of  Mill  and 
'  and  other  writers  of  the  {>eriod  on  social  subjects,  from 
he  quoted  freely.  Hut  the-  r.nic  <it  !.<  ,,  ;]  Ii  rmcn; 
was  remarkable.  The  conclusion  rcmarkcii  \i]um  j.s  u:;|)iic(!  in 
Spencer's  theory  of  the  social  organism,  bu;  which  ."^ijciiccr 
himself  hesitated  to  draw,  namely,  that  natural  aeiection  was 
to  be  regarded  as  suspended  in  human  society,  I)ar^vin 
pnctically  formulated,  llius  at  times  Darwin  appeared  to 
tbbk  that  natural  selection  coukl  effect  but  oompantively 
Ittle  in  advanced  society.  "  With  highly  civilised  nations," 
he  says,  "  continued  progress  depends  to  a  subordinate  degree 
on  natiuil  selection."  While  Doxwin  notod  the  obvious  useful- 
ness of  the  lodal  and  mocal  qualitict  b  many  cases,  he  felt 
oonttnined  at  the  same  time  to  icmaik  npon  their  inflneiine 
in  aiTCSting,  ss  appeared  to  bun,  the  action  of  natnnl  adeollon 
in  civilisation.  "We  dviliaed  men,"  be  continues,  "do 
our  utmost  to  check  the  process  of  elimination  (of  the  weak 
in  Ivo.ly  and  mind);  we  buikl  asylums  fur  the  imiR-tiles,  the 
maiiiu'd  and  the  sick;  we  institute  [wor  laws;  and  our  mediLal 
men  exert  thrir  .jimos!  skill  to  save  the  life  of  every  one 
to  the  hihl  moment.'"  There  is  here  in  evidence  no  altemi)t  to 
connect  I  he  phenomena  thus  brought  into  view  with  some  wider 
principle  of  the  evoiutionar>'  process  which  evidently  must 
control  them.  There  is  no  jM^rception  visible  in  Darwin's  mind 
of  these  facts  as  constituLiug  the  phenomenology  of  a  larger 
principle  of  natural  selection;  or  of  the  higher  organic  efficiency 
in  the  struggle  for  existence  of  societies  in  which  the  sense  of 
loponsibility  to  life  thus  displayed  has  made  moat  progress; 
ov  of  the  imniMiii  significance  in  ff fsl  evolution  as  distinct 
from  iocfividaal  cvolntion  of  that  deepening  of  the  social  con* 
achMsnma  of  sAich  this  devdoping  spiritual  aenae  of  mponai- 
bility  to  our  fellow  cnattiNa  is  one  of  the  ootwaid  marks 
Characteristic  of  advanced  societies. 

In  the  year  1889  Alfred  Russel  Wallace  in  a  statement  of  his 
conception  of  the  doctrine  of  cvoUniuii  in  his  bcKik,  IXiminism, 
WmlUcr  brought  more  clearly  into  view  the  fundamental 
diflicully  of  the  early  Darwinians  in  applying  the 
lioctrine  of  natural  selection  to  socicly.  In  the  last  chapter  of 
the  Ijocik  Mr  Wallace  maintained  that  there  were  in  "man's 
intellectual  and  moral  nature  .  .  .  certain  definite  portions .  .  . 
which  could  not  have  been  devdoped  by  variation  and  natural 
selection  alone."  Certain  faculties,  amongst  which  he  classed  the 
mathematical,  artistic  and  metaphysical,  the  latter  covering 
iitim  with  which  he  cowsidewd  j^>i<*ts  and  philoaophas  to 
ho  mitsmed,  wm,  he  amatted,. '  altosethsr  mmovod  from 
utility  hi  thestrugglc  for  Ufe^"  and  wwe.  therefore,  be  thought, 
"  wbaOy  naespUined  by  the  theory  of  natural  selection."  In  this 
deacntaiy  conception  which  still  survives  in  popular  literature, 
the  same  confusion  between  individual  etTicicncy  and  social 
Oficiancy  has  to  be  rctnarktd  u|)i..>n.  And  there  is  in  evidence 
thriniWi  failure  to  perceive  that  it  is  just  these  intellectual  and 


moral  qualities  which  are  the  absolutely  characteristic  products 
of  natural  selection  in  advanced  society,  in  that  they  contribute 
to  the  highest  oiganic  social  effidency.  Walhee  in  the  result 
propoecd  to  conaiiiw  man,  hi  Mspact  of  them  higher  portions 
of  his  mind,  as  nadcr  the  taflnence  of  same  canae  or  rsusra 
wholly  distinct  from  those  which  had  duped  the  devdupment  of 
life  in  its  other  characteristics.  The  weakness  of  this  position 
was  immediately  apparent.  To  remove  man  as  regards  qualities 
so  directly  associated  with  his  social  evolution  from  the  influence 
of  the  law  of  natural  selection  was  felt  to  be  a  step  backwards. 
The  effect  priMiudd  on  the  minds  <jf  the  younger  school  of 
evolutionists  was  deep.  It  o|M.-rateii,  indecxl,  not  to  convince 
them  that  Wallace  was  rifjht,  but  to  ma.ve  ihcir.  feel  that  his 
conception  of  natural  selection  operating  in  human  society  was 
still  in  some  respect  profotmdly  and  radically  incomplete. 

A  few  years  later,  Huxley,  though  approaching  the  matter 
from  a  different  direction,  displayed  a  like  bewilderment  Jlk 
atteaapUng  to  afiply  the  doctrine  of  evolution  to  the  w^.^.. 
phenomannofoii^iflrsnriB^.  WthUsBdndiisedoB 
the  detabof  the  hidhridnal  straggle  for  edttenc*  among  animal^ 
Huxley  reached  to  the  Romanes  lecture,  dcUveied  at  Oxiocd  in 
1893,  a  position  little  different  from  that  in  which  WaHaoe  found 
himself.  In  this  lecture  Huxley  actually  proceeded  to  place 
the  dhital  pnxess  in  human  s<Kicty  in  opposition  to  the  cosmic 
pnucsi,  Lo  which  latter  alone  he  consi<lcrc(l  the  struggle  for 
exLslcn{L  wvi'X  the  princil)le  of  natural  selei'icui  helouged. 
"  .Social  iirogress,"  he  went  on  to  say,  "  means  a  checking 
of  the  cosmic  process  at  every  step  and  the  substitution  for  it 
of  another  which  may  be  called  the  ethical  process^  the  end 
of  which  is  not  the  survival  of  those  who  may  happen  to  be 
the  fittest,  in  respect  of  the  whole  of  the  conditions  which 
obtain,  but  of  those  who  are  ethically  the  best."  Thus  the 
remarkable  qmtade  already  witnemed  in  Spencer,  Daiwu 
and  WaUaoe  of  the  evohitioniM  attemiptfaig  to  amr  his  doctrinca 
to  hiuum  aode^,  but  hnvhit  to  legaiid  hte  own  ontnl  pfinc^ 
of  natwal  sdectioo  ss  having  beensuqmded  theiem  is  R|ieatcd 
in  Huxley.  Th/t  futility  of  contemplating  the  ethical  peooem  aa 
something  distinct  from  the  cosmic  process  was  at  once  apparent. 

I-'or  the  first  lesson  of  evolution  as  applied  tii  s<:c;cty  must 
be  that  they  are  one  ami  the  same.  So  far  in<leed  from  ethical 
proce^is  checking  the  cosmic  process,  it  must  be  regarded  as 
the  last  and  highest  form  of  the  cosmic  process.  The  sense  of 
subordin.^tiun  and  sacrilicc  which  forms  the  central  principle 
of  all  the  creeds  of  humanity,  so  far  from  being,  as  Wallace 
imagined,  "altogether  removed  from  utility"  is,  indeed,  the 
highest  form  of  social  efficiency  through  which  natiual  selection 
is  producing  its  most  far-reaching  effects  in  the  evolutian  of  the 
most  advanced  and  organic  types  of  civilisation. 

A  simibr  tendency  continued  to  be  in  evidence  in  other 
diieoUans.  In  an  effort  made  a  lew  yearn  later  to  founrl  a 
aodety  for  the  stu4y  of  sociology  fai  Great  Britun 
•  veqr  diatactcdsilc  feature  of  the  first  papers 
contributed  was  the  attempt  to  apply  elementary  biological 
generalizations  regarding  natural  selection  to  a  highly  ccinipkx 
organism  like  human  stxiety  the  wiitcrs  having  in  most  cases 
made  no  previous  extensive  or  s[Ktial  study  of  the  s<>ri;d  process 
in  hislor>'.  The  confusion  between  what  constitutes  individual 
efijcieiicy  in  the  individual  and  that  higher  soci.il  ulf.ciency  in 
the  individual  which  cvcr\  where  controls  and  overrules  individual 
efficiency  was  vcr)-  marke<l.  An  early  paper  contributed  in 
1904  was  by  Mr  (afterwards  Sir)  Francis  Gallon,  one  of  the 
last  and  greatest  of  the  early  Darwinians.  Galton  had  made 
many  original  contributions  to  the  doctrine  of  evolution,  and 
had  been  occupied  previotiily  with  researches  into  individual 
effidenqr  aa  dt^l^yed  among  families,  his  Hereditary  Cemmi 
behig  a  notable  booh  of  this  type.  The  object  of  his  paper  was 
to  explain  the  scope  and  aim  of  a  new  science,  "eugenics," 
which  he  defined  as  the  science  which  dctls  with  all  the  influences 
that  improve  the  inborn  qu.ililics  <if  ihr  r.i.r  and  develop  them 
to  the  utmost  advantage,  (lalton  found  :iu  difficulty  whatever 
in  setting  up  his  sociological  standar<l8  for  the  best  specimens 
of  the  race.    Even  the  animals  in  the  Zoological  Gardens,  he 
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said,  might  he  *u;>|h>sC(1  Id  know  the  best  specimens  of  their 
class.  In  s«j<-itly  the  lis',  of  best  quLilitios  would  iiK-Iudc 
health,  energy,  ability,  manliness  and  the  special  aptitudes 
required  by  various  professions  and  occupations.  Everything  in 
"  the  scientific  breeding  of  the  human  race  "  was  to  be  much 
M  in  the  breeding  of  animals;  for  GaltOB  pnposcd  to  leave 
monls  out  of  the  question  u  involvuig  too  many  bopdeu 
fifficnhies.  Tint  ina  tbe  botbof  thetchenieaf  quuhieafrDm 
which  he  propoeed  topioceed  to  On  improved  bfeeding  of  lodety . 
The  proposal  AmfalMi  CMOf  the  most  striking  sad  dnncteristic 
examples  which  have  appeared  of  the  deep-seated  confusion 
fWevaiiing  in  the  minds  of  the  early  Darwinians  between  social 
efficiency  and  individual  cfFiciency.  Even  from  the  few  minor 
examples  of  society  amons  the  lower  animals  the  true  sociological 
criticism  of  such  slan<l:;rds  ir.  ciipt-nit-'i  might  easily  l)o  supplied. 
For  at  the  )>oint  at  whiih  the  Mtrial  inM.'Cts.  for  instance,  hrg:in 
their  social  integration  li!1  llieir  suiiukirds  vvltl-  in  the  ((ualiiits 
wJaich  gave  success  in  the  struggle  for  existence  between  indi- 
viduab.  Had  they,  therefore,  understood  eugenics  only  in 
this  light  and  in  Galton's  sense,  Ibcy  would  have  condemned 
at  the  first  the  beginnings  of  the  peculiar  social  efficiency 
of  the  queen  bee  which  now  makes  her  devote  her  life  entirely 
to  egg*h.ylng;  still  moie  would  they  have  condemned  the  habits 
of  the  dranesr  tfano^  long  peniatenoe  in  which  they  have 
become  degenerate  as  individuals;  and  in  paiticular  thgr  would 
have  condemned  the  habits  of  the  workeis  which  have  led  to 
their  present  undeveloped  bodies  and  abortive  Individualistic 
in.iii::i(s  Hut  ;:11  iliisL'  things  have  contributed  in  the  highest 
dcsrif  tu  the  s.ixi;d  eflKicncy  of  the  social  insects  and  have  made 
the  type  a  winning  one  in  evolution.  The  social  integration 
of  the  soci.il  insects  has  hccn  comparatively  simtilc  ;\nd  (li<I  not, 
like  that  of  humtin  socieLy,  rest  ul'.irnalely  on  rriinil,  yet  even 
in  this  elementary  example  it  was  evident  what  ruin  and  disaster 
would  result  from  miscalled  scientific  breeding  of  the  race  if 
undertaken  within  the  limits  of  such  restricted  conceptions  of 
social  ciBcicncy.  Galton's  preoccupation,  as  in  the  case  of  most 
biokigical  and  medical  schemes  of  improvement  in  the  past, 
was  with  those  individnaiiatie  qoaUties  which  oootiibnte  to  the 
bi^vidual^  success  io  the  struggle  for  existence  with  bis  fdows. 
But  h  fan  been  oontinuoosly  obvloui  in  hirtocy  that  infividuals 
of  the  very  highest  social  efficiency,  the  great  organic  minds  of 
the  race  who,  often  quite  unsuccessful  in  their  lives  as  judged 
by  individualistic  standards,  and  who.  often  quite  unperceived 
and  unappreciated  by  their  contemporaries,  have  been  the 
authors  of  ideas,  or  moral  conceptions  or  works  of  such  organic 
importance  that  they  have  carried  the  race  from  one  social 
horizon  into  another,  have  been  just  those  indiviiluals  «l;o 
would  have  entirely  failed  to  pass  the  kind  of  prizc-.-mimal 
Standards  which  Gallon  proposed  to  set  up. 

Galton's  essay  may  be  said  to  close  that  first  epoch  in 
the  i^iplkation  of  biological  conceptions  to  sociolog>-  which 
mctow  OP***^  Spencer's  csaay  in  i860.  With  the 
•TO* extending  cooceptioo  of  the  organic  Interesta  of 
stmnof  Midety  dnilag  the  intervening  period  the  idan  of 
^^'^'^^  aocul  efficiency  had  altered  profoundly.  Forhutance, 
a  supposed  standard  of  efTiciency,  which  like  Malthn- 
sianism  rcjiresented  to  Mill  at  the  opening  of  the  period  the  last 
conclusion  of  science,  had  become  towards  the  close  scinr'y 
more  than  a  standard  of  "  race  suicide."  It  w.-us  not  surprising 
that  in  thr^^e  rircumsram  rs  the  repre-icnl.il  ivrsof  those  sciences 
which  rested  on  a  knowledge  of  -  he  s<k  [m>cess  in  history  and 
philosophy  continuc<l  to  look  coMly  on  the  attempt  of  the  first 
Darwinians  to  apply  Darwinian  princinles  to  sociology.  True, 
the  development  in  their  own  sciences  had  been  almost  equally 
Sterile,  for  they  had  thcnwc'.ves  as  yet  no  reasoned  conception 
of  the  enormous  importance  of  the  Datwinhm  principle  of 
evolntion  to  these  sdenees  in  its  capacity  to  reveal  to  them 
the  ^^maadcB  of  the  aocial  proceaa.  But  thqr  had  watched  the 
devdopraent  of  inatitntfaM  in  hhtoiy;  they  had  studied  the 
growth  of  social  types  and  the  intcgradon  ct  great  qntenis  of 
belief ;  and  they  had  struggled  with  the  capital  problems  of  the 
human  mind  in  psychology  and  philoaophy  as  the  process  had 
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continued-  The  two  armies  of  workers  continued  to  be 
orRanijx'd  into  isolated  camps,  each  with  the  most  restricted 
conception  of  the  nature  and  importance  of  the  work  done 
by  the  other  and  of  its  bearing  upon  their  own  conclusions. 
One  of  the  roost  remarkable  results  of  such  a  situatiott: — a  tcault 
plainly  visible  in  the  valuable  collection  of  caaaya edited  by  Flo* 
lessor  Seward  wbipb  waa  iasued  from  the  Camhridge  Uaiventnr 
Praa  hi  comniemoMtlOB  of  the  ccateaaiy  of  Itanim'la  1nth--w 
the  extnaelgrltaBitedBiiBdterfliaBtadahiourtineof  sufficient 
scope  of  view  to  be  able  to  cover  the  retation  of  the  work  of  both 
sets  of  these  workers  to  sociology. 

It  remains  now  to  consider  the  relation  to  the  position  in 
modern  sociology  of  the  extended  conception  that  socieQr  mnat 
he  considered  to  be  organic  in  some  wider  sense 
th.m  •.he  lirst  Darwinians  thus  imagined  it  and  ;dso 
•11  s<imc  wilier  sense  than  that  in  which  Sidgwick  osoctol^ty 
iman'rieil  it  when  he  s-iid  that  sociology  w,%s  in  effect  Bvo* 
coinei.knt  -.v it h  the  science  of  politics.  The  present 
writer  has  l;ud  it  down  elsewhere  (The  Tvo  Principal 
Lavs  of  Sociology:  Bologna)  that  there  is  a  fundamental  principle 
of  socMogy  which  haa  to  be  grasped  and  applied  before  there 
can  be  any  real  adenoe  of  aeciology*  This  piinciple  nay  be 
briefly  stated  aa  foUowa^- 

llie  sodat  piaeeaB  ia  primaiQy  evobihig  hi  theladh^^ 
the  quab'ties  which  conttilxite  to  Ua  own  efficiency  hi  oonlHct 
vrith  his  fellows,  but  the  qualities  which  contribute  to  society's 
efficiency  in  the  conflict  through  which  it  is  gradually  rising 
towards  a  more  organic  type. 

This  is  the  first  law  of  evolutionary  sociolo^x .  It  is  this 
principle  which  controls  the  integration  which  is  t.iking  place 
under  all  forms  in  human  society  -  in  ethical  s>'stcms,  in  all 
political  and  economic  institutions,  and  in  the  creeds  and 
beliefs  of  humanity — in  the  long,  slow,  almost  invisible  struggle 
in  which  under  a  multitude  of  phases  natural  selection  is 
discriminating  between  the  standards  of  nations  and  types  of 
civilization. 

Dealing  first  with  political  and  economic  matitntfawa;  llie 
poaidon  reached  hi  Spencer^  aociolegy  nay  ho  nM  to  icpmaot 
die  adenoe  of  aoeiety  hi  a  atate  of  tnnaitiMk  It  lepresetits  it, 
that  h»  to  say,  in  a  stage  at  wiiich  the  Greek  theory  of  society 
has  become  influenced  by  the  doctrine  of  evolution  applied  to 
mo<]ern  conceptions,  but  while  as  jret  no  synthesis  has  been 
achio\e'l  Ix-tween  the  conflicting  and  even  mutually  eiclu-sivc 
ideas  which  are  involved.  The  Circek  theory  of  society  is  repre- 
sented in  Spencer  in  his  practical  iileiitiiication  of  "the  social 
organism  "'  with  the  -State.  Tile  nioikrn  idea,  however,  which 
carries  Siiemer  f.ir  bcs'ond  the  principles  of  Greek  society — 
as  tliese  principles  were  summarized,  for  in-stancc,  in  the  passage 
aire:iii>-  qvioted  from  Bluntschli— is  clearly  in  evidence.  It 
may  be  ohser\-cd  to  be  expressed  in  the  reco(;iiition  of  a  principle 
resident  in  modern  society  which  in  ^-ome  m.inner  projects  the 
individual's  tighta  outside  and  beyond  the  whole  theory  and 
meaning  of  the  State.  In  other  wwda,  in  sodety  as  Spencer 
coBiceivesit,  "theweifaieof  dtiacBaoannot  rightly  he  ascrificed 
to  some  anppoaed  benefit  of  the  State  wbeieas,  according  to 
the  Greek  theory  and  the  theoiy  of  Roman  law,  the  dtisen's 
wfaole  existence  depended  on  and  was  subject  to  the  State.  "  The 
State  knew  neither  moral  nor  legal  limits  to  its  power."  If. 
however,  it  be  considered  that  modern  society  has  made  progress 
beyond  the  Cireek,  and  if  it  be  accepted  thar  :he  theory  of 
evolution  involves  the  conclusion  that  society  [iroKresses 
tosv:irr|i  Increased  etTicicncy  in  a  more  organic  type,  there  loliows 
from  the  foregoing  an  important  inference.  This  is  that  it  now 
becomes  the  task  of  modern  sociology,  as  a  true  science,  to 
show  that  the  prindple  in  modem  dvilization  which  distinguisbea 
it  from  society  of  the  Greek  period — namdy,  that  prindple  which 
Spencer  ri^tty  lecogniaad,  despite  the  contradictions  in  w^hich 
he  became  involved,  aa  tendering  the  life  of  the  indiWdual  no 
longer  mbaatvient  to  the  enponte  life  of  the  State— ia  itadf  a 
pitodple  Identified  not  with  hidividoaliam  but  with  the  iacnaaiiig 
subordination  of  the  individual  to  a  mote  organic  type  of  aodety. 
It  must,  in  short,  remain  for  the  evohitioaiat,  working  by  <he 


Digitized  by  Gooqle 


SOCIOLOGY 


ittoiirif^l  iMtiMwi  idcntificsUy  flppim,  to  iwrmint  the  ntcncn- 
iag  pnctm  In  history— iadudiog  the  whole  modem  movmieiit 
towsrds  liberty  and  enfranchisement,  and  tovards  equality 

of  conditions,  u(  rights  and  of  econonuc  opportunities — not 

ai  a  process  of  ihc  increasing  cmanci[>atiun  of  the  inilivi<lual 
from  the  clainib  of  society,  but  as  a  process  of  progress  towards 

a  mure  urganic  stage  oi  aocU  whandutkm  thao  baa  pjnvailed 

in  the  world  btfore. 

When  society  is  considered  as  an  organism  devdopug  under 
the  influence  of  natuml  telertioa  olong  the  line  of  theouuM 
irindi  oootfibttte  to  iu  hii^mt  potentMil  effideacy,  and  tbcve- 
fore  tending  to  hav«  the  nKaa  oentie  of  its  otfufc  proceiae* 
projected  farther  and  farther  into  the  future,  it  It  evident  that  It 
roust  be  the  principles  and  Ideas  which  moat  effectively  subordi- 
oate  over  long  pcrimls  of  time  the  interests  and  the  capacities 
of  the  individuals  of  which  il  is  comijosid  to  the  clTicirncy  of 
the  whole  which  will  pLiy  tin:  itailing  [.art  in  sociiil  evolution. 
In  priniilive  society,  the  tirs;  njilimtnts  of  social  organization 
undoubtedly  arose,  not  so  much  from  conscious  regard  to 
rscfiaaia  exfiediency  or  "  increased  satisfactions "  as  from 
•MlatfMw  ilineas  in  the  struggle  for  existence.  "  The  first 
^^I'^f^'  organised  societies  nuiat  have  been  developed,  like 
uy  other  advantage,  under  the  itcaiest  eondMoM  of  nntund 
selection.  In  the  Auz  and  dwage  of  lile  the  nenbm  of  those 
groups  of  men  which  in  favourable  conditions  first  ahowol  any 
tendency  to  social  organization  became  possessed  of  a  ^nat 
advantage  over  their  fellows,  atnl  tlic^c  societies  firuv.  up  simply 
because  they  possessed  elLinenls  of  slrtii;^lh  \Oui.li  led  to  the 
disappearance  before  tliutn  of  other  ^;n/U|.iS  of  met;  witi)  whicfi 
they  came  into  corn [lel  it  ion.  .Such  lotielies  continued  !o  liouri.sh, 
until  they  in  their  turn  h:id  to  give  way  before  other  associations 
of  men  of  higher  social  cllicicacy  "  (Social  Evolution,  ii.).  In 
the  social  process  at  this  Stage  all  the  customs,  habits,  institu- 
tions,  and  beliefs  oontributiag  to  produce  a  higher  organic 
cCcaniqr  of  society  would  be  naturally  selected,  developed  and 
pscpetvated.  It  b  in  conneidon  with  this  fact  that  the  due 
nmstbeaought  to  the  evdutlon  of  those  InstJtutloBS  and  bdieft 
of  cady  aodety  which  have  been  treated  of  at  length  in  researches 
like  those  of  M'Lcnnan,  Tylor,  Lub)K>ck,  Waitz,  Lctoumeau, 
Quatrefages,  Frazer,  and  others  of  equal  importance.  For  a 
long  j)eriod  in  the  first  stages  the  highest  potentiality  of  the 
social  organization  would  be  clos<  ly  associ.itt'd  with  military 
efficiency.  For  in  the  evolution  of  the  social  organism,  as  has 
been  said,  while  the  mean  centre  of  the  processes  involving  its 
Mguk  identity  would  tend  to  be  projected  into  the  future,  it 
would  at  the  same  tine  afanys  be  necessary  to  maintain  efficiency 
in  cnnent  environment  In  competition  with  rival  types  of  lower 
future  potentiality.  Amongst  primitive  peoples,  where  a  great 
chief,  law-giver  and  military  leader  appeared,  the  efficiency  of 
organized  society  resting  on  military  efficiency  would,  as  a  matter 
of  rour^e.  make  itself  felt  in  the  struggle  for  existence.  Vet  us 
5U<  h  sri.  ietics  would  often  be  resolved  into  their  coni|>orit[it 
clrnitT.ts  cn  the  death  of  the  leader,  the  overruling  iniporiantc — 
on  the  next  stage  of  the  advance  lowar<ls  a  more  organic  ty|)c 
— of  ideas  which  would  permanently  subordinate  the  materials 
of  aodety  to  the  cfTiciency  of  the  whole  would  make  itself  fell. 
Socul  ontent  of  the  lyix;  in  which  authority  «aa  perpetuated 
hy  ancestor-wocahip-^  which  all  the  memben  wen  therefore 
held  to  be  joined  \a  an  exdustve  rdigiotts  dtisensUp  founded  on 
blood  relationship  to  the  deities  who  were  worshipped,  and  in 
which  all  outsiders  were  accordingly  treated  as  natural  enemies, 
whom  it  would  be  a  kind  of  sacrilege  to  admit  to  the  rights  of 
the  Slate —would  contain  the  elements  of  the  highest  milit.Try 
potentiality.  The  universal  mark  which  anccstur-worship  h.ts 
left  on  human  institutions  in  a  certain  stage  of  social  develop- 
ment is  doubtless  closely  associated  with  this  fact.  The  new 
and  thie  older  tendencies  in  sociolog>'  arc  here  also  in  cootraali 
for  wlmcas  Herbert  Spencer  has  been  content  to  eiplain 
anoestor-wocdi^  as  arisi^ig  from  an  introspective  and  ooinpara- 
tively  trivial  pvocen  of  thought  assumed  to  have  taken  plaoo 
tai  tbe  mind  of  early  man  In  relation  to  a  supp(»ed  belief  in  ghosts 
{,Primtiflt$  «f  Sociology,  68-207),  the  newer  tendency  is  to 
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coaaidetadeoceaacoaMcned  with  it  inits  relation  to  the  chaiacteg- 
istic  prindplaa  thraui^  whkh  the  didsaQr  oi  tha  aodsl  aigui- 
ization  expressed  itsdf  in  its  suraonifingSb  TlieaBdal,paUlical 

and  religious  institutions  disclosed  in  the  atu^r  of  the  earHest 

tivi!i,:;i;ir.rj:,  -.vitliin  the  [iiir\itw  uf  f.istury  must  be  considered 
to  be  al;  iiitimate;>  rei.;te,:  '.o  ihe  .ruiinj;  | ■rincijjies of  thii> military 
stage.  The  wide  reach  ar.  1  b:>;iKrn .mce  of  tht-  causes  governing 
the  process  of  social  evolution  throughout  the  whole  of  this 
period  may  Ik:  gathered  fnim  treatises  like  Seebohm's  Structure 
oj  Greek  Trihitl  Socitly,  Maine's  Ancient  Law,  History  of  Institu- 
tions, and  Eorly  Law  and  Custom,  Fowler's  City-Stale  oJ  the  Greeks 
ami  Rammt,  and  in  a  ^Msdal  sense  from  the  comparative  study 
of  Roman  hnr,  fiiat  of  aB  aa  it  is  pRsented  in  the  period  of  the 
Twdve  Tables,  then  as  the/w  ck  sh:  b^-pina  to  he  influeoced  by 
the  jus  Kenlium,  and  lastly  as  its  pnin  i|>jc>8  are  contrasted  with 
ihosx-  ut'  KiikH^Ii  ioniriirn  law  in  the  modern  |>eriod.  In  most 
of  the  phiiosopliieal  writings  of  the  Greeks,  and  in  particular 
in  the  Kthus  and  J'oliiics  of  Aristotle,  and  in  many  of  the 
Diaiogun;  of  I'lalo,  the  spirit  of  the  principles  upon  which  society 
was  constructed  in  this  stage  may  be  perceived  as  soon  as 
progress  has  been  made  with  comparative  studies  in  other 
directions. 

A  very  peegnant  saying  of  T.  H.  Green  was  that  during  the 
whole  dflvdopnsnt  oi  .asaa  dw  oiminand,  "Thou  shatt  lov* 
thy  neighhoor  as  thyself  has  aswer  varied.  What  niwiniasf 
has  varied  is  only  the  answer  tothequestion — ^Wbo  a»tmm  it 
is  my  neighbour?  If  in  the  light  of  this  profoundly  ^"—so^s* 
true  reflection  we  watch  the  progress  of  society  from  w****"'^ 
primitive  conditions  to  the  higher  stages,  il  may  be  observed 
to  possess  marked  features.  Where  all  human  institutions, 
as  in  the  aucietu  civilizations,  rested  ultimately  on  force;  where 
outsiders  were  regarded  as  natural  enemies,  and  conquered 
enemies  became  slaves;  where,  as  throughout  all  this  pfauise  of 
social  evolution,  a  rule  of  leUsjon  was  a  role  of  fatw  identified  with 
the  principles  of  the  State  (Maine,  Ancient  Law);  when  the 
State  itself  was  absolute  as  against  tbe  individual,  knowing 
" ndther  moral  nor  kgal  limits  to  its  power";  and  where  all 
the  moral,  intellectual  and  industrial  life  of  the  community 
rested  on  a  basis  of  slavery — the  full  limits  of  the  organic 
principle  of  social  clliciency  would  in  lime  be  reached.  The 
conditions  would  be  inherent  in  which  all  s<xial  institutions 
would  lend  to  Ijccomc  closed  absolutisms  organized  round  the 
conception  of  men's  desires  in  the  present.  And  the  highest 
outward  expression  in  which  the  tendencies  in  ethics,  in  politics, 
and  in  religion  must  necessarily  culminate  would  be  the  nulitaiy 
State,  bounded  in  its  energies  only  by  the  resistance  of  others, 
necessarily  acknowledging  no  oompkle  end  short  of  absdnte 
dominion,  and  therefore  staying  il*  coune  before  no  ideal  short 
of  universd  conquest.  This  was  the  condition  in  the  ancient 
State.  It  happened  thus  that  the  outward  policy  of  the  ancient 
State  to  other  peoples  became,  b\  a  fundamental  principle  of 
its  lite,  a  p<jlicy  of  tuilitary  comjue^l  and  subjugation,  the 
ouly  liniitiuj;  principle  beiiig  the  successful  resLstanic  of  the 
others.  The  epoch  of  history  moved  by  inherent  forces  towards 
the  final  emergence  of  one  supreiiic  military  State,  in  an  era  of 
general  conquest,  and  culminated  in  the  example  of  univecMil 
dominion  which  we  had  b  the  RMun  wodd  behua  the  ibe  of  tha 
dvilization  of  our  era. 

TTie  influence  upon  the  development  of  dviUsation  of  tbe  wider 
coocepUon  of  duty  and  responsibility  to  one's  fcUow  men  which 
was  introduced  into  the  world  with  the  spread  of  laom- 
Christianity  can   hardly   be  overHstimatcd.  TbeaawM 
extended  conception  of  the  answer  to  the  question— 
Who  is  my  nei^;h!iour?  which  has  resulted  from  the 
characteristic   diHtrines  of   the   Christian    religion — a  con- 
ception tran.sccnding  all  the  claims  of  the  family,  group,  state, 
nation,  people  or  race,  and  even  all  the  interests  comprised  in 
any  edsting  order  of  sodat3r-4iaa1ieen  the  most  powerful  evolu- 
tiiiiiuy  foica  which  has  arsr  acted  on  society.  It  has  tended 
gradually  to  break  ap  the  ahsoltttams  inherited  from  an  older 
dvfllsation  and  to  bring  Into  being  an  enthtdy  new  tyft  of 
■odal  efficiency. 
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As  sodcly  under  this  influence  continued  to  be  impelled  to 
develop  towards  a  still  morr  organic  type,  the  greatly  higher 
potentiality  of  a  slate  of  social  order  which,  while 
preserving  the  ideal  of  the  highly  organized  state 
and  the  ciintat  efficieocy  U  society  in  competition 
with  1mm  tyftt,  mm  adhnnd  by  eaiceptioitt 
•U  tboee  doMd  abKilutiainai  and  le- 
tatetfft*  into  a  free  conlUet  of  forces 
bgr  projecting  the  principles  of  human  responsibility 
outside  the  State,  became  apparent.  In  many  of 
the  religions  of  the  East  such  coiReptions  have  been 
Christianity  itwlf  being  a  < h.iracteristically  Kastern  i 
But  no  Eastern  i>coplc  has  been  able  to  provide  for  I 
permanent  defensive  military  milieu  in  history  in 
which  alont:  idcir  [Kjii-nl ialit y  could  be  reali/ei!.  The  sif»nitkance 
of  modern  Japan  in  evolution  consists  largely  in  the  answer  she 
is  able  to  give  to  the  qucstion  as  to  whether  she  will  be  able  to 
provide  in  the  future  such  a  milieu  for  such  a  conception  among 
aa  Eastern  people. 

The  significance  tA  the  coimioatioo  of  the  militaiy  epoch  in 
the  ancient  daaric  dvifaation  of  the  Wcatan  wnrid.  whldi 
nceceded  the  opening  of  the  eta  in  wideh  wean  Ihrim;  and  of  the 
fact  that  the  peoples  of  the  same  descent  who  were  deithied  to 
canyon  the  civilization  of  the  existing  era  represent  thesttpreme 
mflitary  stock  by  natural  selection,  not  only  of  the  entire  world, 
but  of  the  evoUitionaiy  pwcsss  itself  in  human  Ustoiy,  will 
therefore  be  evident 

With  the  spread,  arrordingly,  amongst  peoples  of  this  origin, 
and  in  such  a  defensive  military  milieu  in  history,  of  a  new 
conviction  of  respon^ibilit;.  tu  prini  •.\>]i:'i.  extending 
Prtmdfliof  beyond  the  consciousness  of  the  political  State, 
Btadtacjrim  there  began  a  further  and  more  organic  stage  of 
^J**"^  the  evolutionary  process  in  society.  The  gradual 
lffl„  dissolution  in  the  era  in  which  we  are  living  of  all 
BatraatUm'  the  ckoed  ahiolutisins  within  the  State,  in  which 
»M(W<a»  human  action  and  ideas  had  hitherto  been  confined, 
'^"^  is  appaiently  the  characteristic  phcmoaenon  of  this 
Itate.  Progress  is  towards  such  a  free  and  tolerant,  but 
intense  and  efficient,  conflict  of  forces  as  was  not  pos.sible 
in  the  world  before.  It  is,  it  would  appear,  in  this  light 
that  we  must  regard  the  slow  dissolution  of  the  basis  of 
ideas  upon  which  slavery  rested;  the  disintegration  of  the  con- 
ceptions which  suppurteil  the  abs*)lutc  pcij,itii>r.  of  the  occupying 
classes  in  the  State,  the  undermining  of  the  ideas  by  which 
opinion  was  supported  by  the  civil  power  of  the  State  in  the 
religious  struggles  of  the  middle  ages;  the  growth  of  the  concep- 
tion that  no  power  or  opinion  in  the  Stats  cm  be  considered 
as  the  representative  of  absolute  truth;  the  consequent  develop- 
ment of  party  government  amongst  the  advanced  peoples,  with 
the  acknowledgment  of  the  ri^  of  cveiy  department  of  inquiry 
to  carry  results  ap  to  that  utmost  Hralt  at  widch  tliey  are  con- 
trolled only  by  the  results  obtained  in  otiwr  departments  of 
activity  with  equal  freedom;  the  growth  of  the  conception, 
otherwise  absurd,  of  the  native  cfjualiiy  of  men;  the  resulting 
claim,  otherwise  similarly  indefensible,  of  men  to  equal  voting 
power  irrcsjKCtive  of  status  or  possessions  in  the  State  which 
has  been  behind  the  movement  towards  political  enfranchise- 
ment; and.  finally,  the  development  of  that  convicii.in  which 
is  behind  the  existing  challenge  to  ,^1I  absolute  tendencies  in 
economic  conditions  in  the  moiiern  world  namely,  that  the 
distribution  of  wealth  in  a  will-ordered  State  should  aim  at 
tealiaing  political  ju&ri  i  Dtere  are  all  the  features  of  an 
integrating  process  in  mo<icrn  history.  They  must  be  consi<UTed 
as  all  related  to  a  controlling  principle  inherent  in  the  Christian 
teUgioo  which  has  rcadered  the  evolutionaiy  pnicess  in  society 
moce  organic  than  in  any  past  stags  namely,  the  pmjectlon  of 
the  sense  of  hnman  respoBsIbiUty  outside  the  limits  of  aO  the 
creeds  and  Interests  which  had  in  previous  stages  embodied  it  fn 
the  State  (Kidd,  Priu.  Wett.  CivU.).  The  meaning,  in  short, 
which  differentiates  otir  dvfliiation  from  that  of  the  ancient 
civilizations  of  Greece  and  Rome  is  if  a:  :ii  i  Icrn  Western 
civilization    represents    in    an    ever-increasing    degree  the 
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enfranctiisement  of  the  future  in  the  evolutionary  process.  So 
great  has  become  the  prestige  of  our  civilization  through  the  oper- 
ation of  this  principle  in  it  that  its  methods  and  results  are  being 
eagerly  borrowed  by  other  peoples.  It  is  thereby  so  materially 
tn£ueodng  the  standards  of  conduct  and  culture  thoughont 
the  woiid  that  the  davahpanBta  wUdi  other  nadooi  an  VHler- 
gofaig  have  in  a  nal  sense  tended  to  iMoame  acanely  non  tlMi 
uKfalents  in  the  opansion  of  Western  dvObstion. 

We  live  in  the  presence  of  colossal  national  armaments,  and 
in  a  world,  therefore,  in  which  wc  are  continually  met  with  the 
taunt  that  force  is  still  everywhere  omnipotent  It 
may  tx*  perceived,  however,  that  bene.tth  all  outward 
appearances  a  vast  change  has  been  taking  place. 
In  the  ancient  civilizations  the  tendency  to  con- 
quest was  an  inherent  principle  in  life  of  the  military 
State.  It  is  no  longer  an  inherent  principle  in  the 
modern  State.  The  right  of  coriq-.H-.i  is  indeed  still 
acknowledged  in  the  international  law  of  civilized  States;  but 
it  may  be  observed  to  be  a  right  becoming  more  and  moR  in- 
practicable  aoaong  the  more  advanced  peophiS.  Redectiont  more- 
over, nviab  the  bet  that  the  right  d  conqiint  ts  tcadhug  to 
becoBwhnpncticaUe  and  inponiUe^  not,  as  is  often.auppMed, 
because  of  the  huge  armaments  of  resbtanoe  with  which  it  might 
be  opposed,  but  because  the  sense  of  sodal  responsibility  has 
been  so  deepened  in  our  civilization  that  it  is  almost  impossible 
that  one  nation  should  .jMi  rn|it  in  conquer  and  subdue  another 
after  the  manner  of  the  ancient  world.  It  would  be  regarded 
as  so  great  an  outrage  that  it  woiUd  undoubtedly  prove  to  be  one 
of  the  mad(iest  and  one  of  the  most  unprofitable  adventures 
in  which  a  civili/ed  State  could  enpapc-  Militarism,  it  may  be 
distinguished,  is  becoming  mainly  defensive  amongst  the  more 
advanced  nations.  Like  the  civil  power  within  the  State,  it  is 
tendit^  to  repicaent  rather  the  organized  means  <if  resistance 
to  the  methods  of  force  sliould  these  mcth  i  i:  Ix  nvokcd  by 
othen  tenponilly  or  permanently  under  the  influence  of  lesa 
eralvod  standards  of  cooduct. 

In  thus  KganUnc  the  social  pracesa  in  Wcatem  Uatonr,  the 
projected  efficiency  of  which  now,  after  many  centurin  of 
development,  begins  to  realize  itself  to  an  increasing 
degree  in  determining  competition  with  other  ^ypc^ igm im  amtr  m 
of  society  throughout  the  worhl.  it  may  be  obsi-rvet.' 
that  the  result  by  which  a  syntlasis  of  the  uldcrj 
and  later  views  may  be  attained  is  already  in" 
sight.  It  was  pointed  out  that  if  the  principle  which 
Spencer  rightly  rccognizc<l  in  mcKlcrn  society  as  rendering  the 
life  of  the  individual  no  longer  subservient  to  the  corporate 
life  of  the  State  was  to  be  accepted  as  a  principle  of  progress 
distinguishing  modem  civilization  from  that  of  the  Greek  period, 
it  would  be  necessary  for  the  sociologist  to  exhibit  it  not  as 
indicating  the  larger  independence  of  the  individual,  but  as  a 
princqile  Wtntififfil  with  the  increasing  subordination  of  the  indi- 
vidual to  a  more  oiipnic  type  of  society.  Here,  therefore,  this 
multisinpiooesBof  aooompUshnwnt.  Iliebtervening  process  In 
history — ^including  the  vhole  modem  movcnant  towaida  liberty 
and  enfranchisement,  towards  equality  of  conditions,  towards 
diualiiv  of  iM)litical  rights  and  towards  cqu.ilily  of  economic 
opportunities — is  presented  as  a  process  of  development  towards 
a  more  advance<l  and  organic  stage  of  social  subordination 
than  has  ever  prevailed  in  the  world  before  (Prinr.  Hi-.!/. 
Civil,  xi.).  In  this  light,  also,  it  may  1:k-  oliserved  how  the 
claim  of  sociology  to  be  the  most  .idvanced  of  all  the  theo- 
retical sciences  is  justified.  For  if  the  historical  prtKess  in  the 
civilization  of  the  era  in  which  we  arc  living  is  thus  to  be 
regarded  as  a  process  impfying  the  increasing  subordination  of 
the  individual  to  a  more  organic  type  of  society,  then  the  study 
of  sociology  as  embracing  the  principles  of  the  process  must 
evidently  involve  the  perception  and  comparison  of  the  meaning 
of  the  fundamental  positioDS  disdosed  in  the  history  of  phKtieal 
progress,  of  the  problems  with  which  the  human  mind  has 
SHCcevsively  struggled  in  the  phases  of  religious  development, 
and,  Lastly,  of  the  positions,  with  which  the  intellect  has  been 
confronted  as  the  stages  of  the  subordinating  process  have 
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I  tft  dsfime  tbcmsdves  in  liiatoiy.  TIw  poaitions 
in  tht  (kidapimi  tintdy  nSand  to  which  have 
come  down  throu^HoDMud  Huxley,  tbrooch  Kant  and  Hegel, 
throuRh  Grotitu  and  Sav^pqr,  thiouih  Roadier  and  SchmoUer, 

throu  Kh  Lhc  expression  which  English  utilitarianism  has  reached 
in  licrl>crt  Spencer  ;ii  iniluenced  by  the  English  theory  of  the 
rightsof  the  iridividual  on  the  one  hand,  and  in  Marxian  Socialism 
as  influenced  by  the  I^itin  roncepiion  of  the  omni[K)tcnce  of 
the  State  on  the  other,  have  thus  all  iheir  place,  meaning  and 
HCimtlftr  reUtions  in  the  modem  study  of  sociology.  It  must 
be  OOOaidend  that  the  theory  of  organic  evolution  by  natural 
aabctiaa  aod  tbe  UsUnkal  method  witt  ooatiniM  in  aa 
dcsiw  to  influenco  the  kIbbgb  of  aocia^> 

The  sociological  law  that  "  the  aodal  praoeM  h  primarily 
evolving  in  the  individual  not  the  qualitiea  wfaidi  cxmtribute 
Tftr  tJjAii  oC '0  h'S  o*''!  cfiii  icr.ry  in  confliLl  with  his  fellows. 
rua  but  those  qualities  whiih  tonlribute  to  society  s 
efficiency  in  the  conflict  through  which  it  is  gradually 
rising  towards  a  more  organic  type,"  carries  us 
into  the  innermost  recesses  of  the  human  mind  and  controls 
the  science  of  (psychology.  For  it  h  thus  not  the  human  mind 
which  is  consciously  constructing  the  social  process  in  evolution; 
it  is  Um  lodal  pncsw  wtiich  la  mniitnKtiin  the  btunan  mind 
la  ev<alutk».  This  b  the  tddmate  furt  which  raises  todology 
to  ita  true  podtion  as  the  roaster  adenoe.  Nor  is  there  any 
mateiialism  in  such  a  conception.  It  is  in  keeping  with  the 
highest  spiritual  ideal  of  man  that  the  only  conception  of  Truth 
or  the  Absolute  which  the  human  mind  can  hold  at  present 
is  that  which  is  l>eir.K  evolved  in  it  in  relation  to  ita  own 
environment  whit  h  is  in  ihe  soci.il  process. 

;  llOHil  iLs.  It  h.iT  ihccn  one  01  thr  results  iif  the  conditions 
siTectiiig  twjck>lu({y  in  the  past,  that  many  uf  the  priiK'i|>.d  conirihu- 
tions  to  the  iricme  of  societv  arc  not  usuaBy  included  in  lists  of 
sociological  refereiKcai  The  idluwing  are  nieodoned  only  as  indi- 
cating or  suKKesting  otheta  in  the  saine  classes  of  ' equal  or  perha|M 
(ceater  importance  The  dates  given  an  usually  tMaa  of  the  fitit 
edition  of  a  work. 

iNTaoDUCTOBV.— Darwin,  Oripn  of  Species  (1859);  Ductnl  of 
Man,  1R71  (chapters  dealing  with  society);  Wallace.  Dancinism 
(1889I;  Komanca,  Darwin  and  aftrr  Oarunn  (.iSi)2\,  O.sNorn,  From 
Ike  GrrrJts  to  Darwin  (1894).'  Economics,  IJistorual. — -Ashley, 
Intredttction  to  EndM  Enmmit  Uulory  Theory,  part  i.  (1888). 
part  ii.  (i8<>j);  Scnmoller,  The  UtreantiU  Syltm  (1884);  Roacher, 
Geukichle  aer  Nationai6konomik  in  Drutuhiond  (1874) :  Ny$,//ulory 
of  Economics  (Trans.  Dryhurst,  1899),  Ethics,  llislorical. — Sidgfwick, 
History  of  Kthifs  (1886);  M.ukenzie,  ManuaJ  of  Hlhics  (tSgj); 
Hohhousc,  Murais  in  Evolution  (1906).  Primititf  Sofirty. — 
LuMnii  li,  Origin  of  Cn<ilizalii7n  (iNyol;  l  ylor,  Anihropaloty  (1S81); 
yuatrcfaKes,  Iluman  Spfcii-^  '  I-hk'  trans.  1S71));  I^inR,  Custom  and 
Myth  (1884);  Maine,  Am  unt  Law  (1861);  Early  History  of  Inslilu- 
Hons  (1875):  Early  Lojc  and  Custom  (1883);  Fn 
(iteo) :  Ssrfy  History  of  the  Kintship  (1905). 
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alism  and  A/tfr;  Ttva  Frim  ipU  Lir.v!.  of  Sixiolnty:  Bvl(>f;na  {igoS); 
Barth,  Die  J'hUosophie  drr  Geschuhte  als  Socielegie  (1897);  \Vard, 
Dynamie  Socioieey.  Ouihnts  of  Sociology  (1898);  Flint,  PUiosophy 
of  Hitlory  in  Europe  (1874);  Htstoriiol  PhUosopky  in  France  (1894); 
Bagebot,  Physics  and  Politics;  Ratienlioler.  Die  sotiologisthe 
Ejltemntnis  (1898);  GiddinRS,  Principlrs  of  Sociolofy  (1896):  Tardc, 
EiuJe  de  psychologic  socuUf  fi8<)S};  Stiit  kenlKTK,  inlrodwiion  to  the 
Study  of  SocicJoty  (l8<>Si:  Stc[>hrn,  Ihe  h.ng^ltsh  I'tUilr.rtans  (I9<x)),' 
J.  S.  .Mill,  System  nf  Lu^u  (1843);  On  Liberty  ;  I'ttlitariantsm 

(1861);  Comte,  PhUo^npkie  posititr  (d  vols.,  1830-1842,  Fii^ 
trans.,  condvnwd  by  .Slartineau,  in  3  vols.;  Baldwin,  Sec  ml 
PtyMm;  Ritchie,  iWctara/  Rithis  (1805):  BluntKhti,  Tkt  Theors 
^HttSlak  (Eag.  trans.  189a) :  Wright,  Outline  of  Praenai  Satieioi-y 
(1899);  Sidgwick,  Methods  of  Ethics  (1874);  Elements  of  Paluus 
(1901);  PUlompky,ils  Snff  (iqoj);  Taylor,  The  ProNi-m  of  Conduct 
(1901);  Kant,  Critique  of  Purr  Reason  ffyinirul.irly  7nd  f^ivision). 
and  Preiegomena  l"  any  Future  Mrtiiph\sic ;  Mc  noi!j.;all,  .In  Intro- 
duction lo  Sociai  Psyxholoiiy  (1906) ;  hicliiller.  Studies  in  Humanism 
(1907);  James,  Frtis^matism  (1907);  Fairlianks,  Inirodiulion  to 
SocioUty  (1896);  Pollork,  History  of  Ihe  Scitnct  of  Politics  (1890); 
Maine,  Poptdar  CovernmenI  (1885):  Morlev,  Rousseau  (1873): 
IMtrol and  Ihe  Encyclopaedists  (1878):  Burke  (1879);  Austin.  Theory 
of  Jmrisprudence  (1861-1863);  Holland,  FJemrnts  of  Jurisprudence 
marts  t.,  iii.  and  iv.,  iKNo);  Studies  in  International  Law  (1898); 
Westlake,  International  Law  (Kk^);  Bcntham,  Principles  of  Morals 
and  Legislation  (1789).  Oxf.  rd.,  1879;  fiohm,  Institutes  of  Komnn 
Lawi  &uidars,  Institutes  0/  Justinian;  \je  Roy  Bcaulieu,  L'ticU 


moderne  el  ses  fonciions;  Huxley,  Evolution  and  Ethics  (1894): 
iNietzsche,  The  TwUithl  tif  the  Idols:  Zaratkus^;  Loria,  Les  Bases 
ieonomiqucs  de  la  constitution  sociale  (French  trans.);  Pearson, 
Nationcd  Life  and  Ckaraeler  (1893);  Vincent,  The  Social  Uind  M 
Education  (1897):  Marx,  Kapilal  (1867,  Eng.  trans.  1S87);  Engels. 
Socialism,  Utopian  and  Scientific  (Eng.  trans.,  Aveling,  189a); 
Kirkup,  An  Inquiry  into  Socialism  (1907);  (rixirRe,  Progress  and 
Poverty;  M,i7c1,  Im  Syner^e  sociale  (1896);  Mall<jck,  Aristocracy  and 
Kvolut'ton  (iM)8.i:  Kos-.,  .S'ft.ii'  Cimtrol  (iqoi);  M.uker;/ir.  .Sneial 
I'kiiosciphy  (1H95);  Hobson,  The  Social  Problem  (1901);  Fabian 
Flssoys;  Rousseau,  Sociat  Comlracl;  Hobbaih  XsmsMom;  Locke,  Tvo 
Treatises  of  Cooemment;  Webbs,  Indmdrvd  Democracy  (1897); 
History  of  Trades  Unionism  (1894);  Booth,  Life  and  Labour  of  thr 
People  (1891-1807):  Patten,  The  Theory  of  Prosperity  (190a);  Wallas, 
Humm  Natm$  w  PatiUct  (1908} ;  Urwkk,  Luxury  ood  WcHt  (1908) ; 
Smaa,mSetp»^Soatlaai*9ii»)'  (B.lC^ 


on  of  the  statuaiy  Sophrooiicua  and  of  the 

midwife  Phaenarete,  waa  bora  at  Athena,  not  eorlier  than  471 

nor  later  than  Ma\'  or  June  469  B.C.  .Vs  a  youth  he  received 
ttie  eusluniary  instruction  in  g>'mnastics  and  music;  and  in  after 
years  he  made  hijuself  acquainted  with  geometry  and  astronomy 
and  studied  the  methods  and  the  doctrines  of  the  leaders  of 
Greek  thought  and  culture.  He  began  hfc  as  a  sculptor;  and 
in  the  ind  centur>'  a.o.  a  group  of  the  Graces,  supposed  to  be 
his  work,  was  still  to  be  seen  on  the  road  to  the  Acropolis.  But 
he  soon  abandoned  art  and  gave  hiniaeU  to  what  may  beat  be 
called  odtxatkn,  conceiving  that  he  had  a  divine  nunrniiMinn, 
witnessed  by  orades,  dreams  and  signs,  not  indeed  to  teach  any 
positive  doctrine,  but  to  convict  men  of  ignorance  mistaking 
itself  for  knowledge,  and  by  so  doing  to  promote  their  ir.t  r.  l!e<  tual 
and  moral  improvement.  He  was  on  terms  of  intimacy  with 
some  of  the  most  distinguished  of  his  .Athenian  contemporaries, 
and,  at  any  rate  in  later  life,  wa«  personally  known  to  very  many 
of  his  fellow  citizens.  His  domestic  relations  were,  it  is  said, 
unhappy.  The  shrewishness  of  his  wife  Xanthippe  became 
pn>verbial  with  the  ancients,  as  it  still  is  with  ourselves.  Ari- 
stotle, in  hit  xaoiadu  upon  gtnhia  and  ha  degeneracy  (JZM.  iL 
is),  tpeaka  of  Socrates'a aona aa  dull  and  fatuooa;  and  fa  X«a»- 
phon's  MemanbUia,  one  of  them,  Lamproclcs,  rcccivea  a  forawl 
rebuke  for  undutiful  behaviour  towards  his  mother. 

Socrates  ser\'ciJ  as  a  hoi)lite  at  I'olidaea  (4}J-4Jo),  where 
on  one  occasion  he  saved  the  life  of  .-Mcibiadc-s.  at  Delium  (424), 
and  at  .'Vmphipolis  (4.':'.   In  these  t;ini[)aiKns  his  liravery  and 

endurance  were  conspicuous.  But,  while  he  thus  performed  the 
ordinary  duties  of  a  Gredc  citlsen  with  credit,  be  neither  attained 
nor  sought  political  position.  His  "  divine  voice,"  he  said, 
had  warned  him  to  refrain  from  politics,  presumaUy  becanae 
office  would  have  entailed  the  aaoiSoe  of  hk  prindptea  and  the 
abandonment  of  hi.s  projKT  vocation.  Yet  fn  406  he  waa  a 
member  of  the  senate;  and  on  the  first  day  of  the  trial  of  the 
victors  of  Arginu.w,  being  president  of  the  prj'tanis,  he  resistc-d 
—first,  in  conjunction  with  his  colleagues,  aftcrvvards,  when  they 
yielded,  alone-  the  illegal  and  uncoustitutional  proposal  of 
CaJlixeniis  -.h^a  ;l.e  ;L;le  id  the  eight  generals  should  be  decided 
by  a  .single  vote  of  the  assembly.  Not  less  courageous  than  this 
opposition  to  the  "  civium  ardor  prava  jubcntium  "  was  hb 
<lisrcgard  of  the  "  vultus  instantis  tyranni "  two  ycaia  later. 
During  the  reign  of  terror  of  404  tJic  Thirty,  anxioHa  to  iaqiUcale 
in  their  crimea  man  of  npntowhoniigbtothannsehave  oppoaad 
their  plans,  ordered  five  dtttena,  one  of  whom  was  Socrates,  to 
go  to  Salamis  and  bring  thence  their  destined  victim  Leon. 
Socrates  alone  disobe>-cd.  But.  though  he  w.ls  excepticmally 
obnoxious  to  the  Thirty — as  appears,  n()t  on!y  in  this  incident, 
but  al««)  in  their  threat  of  punishment  under  a  special  ordii  anrc 
forhidding  "  the  teaching  of  the  art  of  argument"-  it  was 
ri-served  for  the  reconstituted  dcmocr.iry  to  bring  him  to  trial 
and  to  put  him  to  death.  In  399,  four  years  after  the  restoration 
and  the  amnesty,  he  was  indicted  aa  an  offender  against  public 
morality.  H  is  accusers  were  Mdeliia  tkt  poet.Anyttia  the  tanner 
and  Lycon  the  orator,  aU  of  then  mambCTB  of  the  democratic 
or  patriot  party  who  had  returned  from  Wiyle  with  Thrasybuhis. 
The  accusation  ran  thus:  "  Socr;itcs  i?  cuil'v,  firstly,  of  di  n>-ing 
the  gods  recognized  by  the  stale  and  intro<lucinK  new  divinities, 
and,  secondly,  of  corrupting  the  young."  In  his  unprcmedi'.Ttcd 
defence,  so  far  from  seeking  to  conciliate  ha  judges,  Socrates 
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defied  them.  lie  w.is  fovmd  giiilty  hy  280  votes,  it  is  supposed, 
;ig.iinst  220.  Melelus  having  called  for  capital  [)uni-ihmcnt,  it 
now  rested  with  the  accused  to  make  a  counter-proposition; 
and  there  can  be  little  doubt  that,  had  Socrates  without  further 
remark  suggested  some  smaller  but  yet  sutotantial  {penalty, 
the  proposal  would  have  been  accepted,  liut ,  to  the  amazement 
of  the  judges  and  the  distress  of  his  friends,  Socrates  proudly 
declared  that  for  the  services  which  hu  had  rendered  to  the  city 
iw  deserved,  not  puniiiliwimt,  but  the  wmud  «t  a  ptibUc  bcae- 
tutm—naSntrmnBt  im  the  PiytauBiuB  mt  the  cmI  ef  the  state; 
ind,  although  at  the  doae  of  his  speech  he  professed  Umsdf 
willing  to  pay  a  fine  of  one  mina,  and  apon  the  urgent  entreaties 
of  his  friends  raised  the  amount  of  his  offer  to  thirty  minas,  he 
made  no  attempt  to  dtsRuise  his  indifference  to  the  result.  His 
attitude  exasperated  llie  juil>»es.  and  the  penalty  of  death  was 
decreed  by  an  increased  majority.  I'hen  in  a  short  address 
Socrates  declared  his  conteiUment  with  his  own  conduct  and 
with  the  sentence.  Whether  d«%iih  was  a  dreamless  sleep,  or  a 
new  life  in  Hades,  where  he  would  have  opportunities  of  testing 
the  wisdom  of  the  heroes  and  the  luiges  of  antiquity,  in  either 
case  he  esteemed  it  a  gain  to  die.  h  the  same  spirit  he  refused 
to  take  advantage  of  a  scheme  arranged  by  his  friend  Crito  for 
■n  escape  from  prison.  Under  ordinary  circunistances  the 
fwndfmnrd  criminal  dmik  the  cup  of  heniodt  on  the  day  after 
the  trial;  hat  in  the  case  of  Socrates  the  rule  that  during  the 
absence  of  die  laaed  lii^  sent  annually  to  Delos  no  one  should 
be  put  to  death  earned  an  exceptional  delay.  For  thirty  days 
he  remained  in  imprisonment,  receiNing  bis  intimates  and 
conversing  with  them  in  his  iurustomcd  manner.  How  in  his 
Inst  conver.'iil  ion  he  arjj;ue'l  that  the  wise  man  will  regard 
appnachin^  deutli  with  a  cheerful  conhdeiice  Plato  relates  in  the 
Pluti»;  and,  while  the  central  argument — which  rests  the 
doctrine  01  the  soul's  immortality  upon  the  thcor>' of  ideas — 
must  be  accounted  I'latonic,  in  all  other  respects  the  narrative, 
though  not  that  of  an  cyx'-witncss,  has  the  air  of  accuracy  and 
truth. 

ILippily.  though  Seniles  left  no  writings  Ix-fnii'l  Iii:n.  and  indeed, 
.Ls  will  here.iitt  r  .ipji-jar,  was  l)y  his  prini  ii  I  -  ;  : -  t  iu'li-il  from 
dogmatic  exposition,  we  have  in  the  'A»iii»i»iipoi«i>iara  or  Memoirt 
and  other  works  of  Xenoohon  records  of  Socrstea's  oonvenation, 
and  in  the  dialogues  of  Plato  refined  applications  of  his  method. 
Xi'iKphon,  having  no  philosophiral  views  of  his  own  to  develop, 
anil  III)  imagination  to  leatl  liitti  n»(r.\y — N  inn.  in  f.iei,  l<i  SuniU's 
wh.it  BosweM  was  to  Johnson — is  an  e\ci-llent  witneL-s.  The 
'Air<iuiT))icv<i'»ioTo  or  Memorat/Uia  are  indewl  confessedly  apolo- 
getic, and  it  i»  ea«y  to  see  that  nothing  is  introduced  which  might 
MBbfetei  those  who,  hating  Socrates,  were  ready  to  persecute  the 
Soctaticfl;  but  the  jilain,  straightforw-aid  _  nanatlve  of  Socrates's 
talk,  on  many  oecvions,  with  many  dissimilar  intcriorufors,  carries 
with  it  in  its  simplicity  and  con^ruity  the  evidence  <if  wjliMtantial 
justice  and  truth.  I'lato,  though  be  underst'xx!  his  master  l>etter, 
isa  le»»  (rii^lwi)rtliy  aijihi.>ii:y,  as  he  makes  Sk  ratis  thi'  niusnhpiix  e 
of  his  own  more  advanced  and  even  antaeoni«tic  doctrine.  \'et 
to  ail  mpensm  the  Afaion  b  a  canfuTand  eiact  accoiknt  of 
Socrates  s  habits  and  pnncijilea  of  action;  the  caiUer  diakigues. 
those  which  are  commonly  called  "  Socratic."  reprenent,  with  i*iich 
chanf^cs  only  as  are  necessitated  by  their  form,  Socrates's  method; 
and,  if  in  tne  later  and  niort-  im;jortant  dialopues  the  di»-triiif  is 
the  doctrine  of  Plato,  etOvx-s  ni  ilu-  ni.i.sicr's  ten  hi:>.i>;  .irr  ■.till 
diacovcrablci  approving  themselves  as  such  by  their  iuxord  with  the 
Xffiw|rfwBtfen  tcsrimoQy*  In  the  fsce  el  tlwse  two  |Ht"u'p"^ 
witnesses  other  evideneels  of  smalt  tmportaaee. 

Personal  Characttristks. — What,  then,  were  the  penonal 
characteristics  of  the  man?  Outwardly  his  presence  was 
mean  and  his  countenanrc  rrnf'  ■lue.  Short  of  stature,  thick- 
necked  and  somewhat  roq  ilini,  «-ith  prominent  eyes,  with 
nose  upturned  and  nostrils  ou;:^[>read,  with  large  mouth  and  coarse 
li|>s,  he  seemed  the  einbodinient  of  sensuality  and  even  stupidity. 
Inwardly  he  was,  as  his  friends  knew,  "  so  pious  that  he  did 
nothing  williout  talung  counsel  of  the  gods,  so  just  that  he  never 
did  an  injury  to  any  man,  whilst  lie  was  the  benefactor  of  his 
associates,  so  temperate  that  he  never  preferred  pleasure  to 
right,  so  wise  that  in  judging  of  good  and  evil  he  was  never  at 
fault— in  a  word,  the  best  and  the  happiest  of  men."  "  His 
aclf-conttol  wa>  ahwiiite;  hhpoiieiaef  endurance  wew  unfaMing; 
he  had  so  tdwnieii  himadf  to  modeiitioin  that  Us  acaaty  means 
ntiafied  aO  hii  waata."  "  To  ^  notfahig,"  he  add  Umeif  , 


"  is  divine;  to  want  as  little  as  possible  is  the  nearest  possible 
approach  to  the  divine  life  ";  and  accordingly  he  practised 
temperance  and  self-denial  to  a  degree  which  some  thought 
ostentatious  and  affected.  Vet  the  hearty  enjoyment  <rf  social 
pleasures  was  another  of  his  marked  characteristics;  for  to 
ahataki  tsm  tnaooent  gratification  from  fear  of  faliiiig  into 
eacaa  muM  have  seemed  to  him  to  Imply  a  pedantic  idnusJism 
or  a  lack  of  self-control.  In  short,  hto  stiai(Ul  ol  trill,  if  by 
ita  very  pericctkn  it  kd  to  his  theoKtical  identifioathw  of  vfatiie 
and  knowiedfe,  Moued  Urn  hi  practice  aaainit  the  aeoctic 
fHTiTflfrrTTt  of  Ma.aMociBte  AittirtfaMMs. 

The  mtdlectual  gifts  of  Socrates  were  hardly  less  remarkable 
than  his  moral  \Hrtue8.  Naturally  oIj.sltx  .mt ,  ar  jte,  and 
thoughtful,  he  devcloiicd  these  qualities  by  tunataiu  and 
S)'stematic  u.sc.  The  e.\er(  int  of  the  mental  po»cr>  was,  he 
conceived,  no  mere  occLipalion  of  leisure  hours,  but  rather  a 
sacred  and  ever-present  duly;  because,  moral  error  being  iulel- 
Icclual  error  translated  into  act,  he  who  would  live  Nirtuously 
must  first  rid  him.self  of  ignorance  and  folly.  He  had,  it  m.ty 
be  conjectured,  but  little  turn  for  philosophical  speculation; 
yet  by  the  careful  study  of  the  ethical  problems  which  met  him 
in  himself  and  in  others  he  acquired  a  rematlutble  tact  in dealiof 
with  questions  of  practical  morality;  and  in  tlie  cotine  ef  the 
lifcl(Mig  war  which  lie  waged  a^inat  vmueneaa  of  thought  and 
laxity  of  speech  he  made  hlniMlf  a  lingHlaily  apt  and  ready 

While  he  regarded  the  impioveinent,  not  only  of  himself  but 

also  of  others,  as  a  task  divinely  appointed  to  him,  there  was 
in  his  deme;inour  nothing  exclusive  or  Pharisaical.  On  the 
contrary,  de<.|ily  conscious  of  his  own  limit.'itioRS  and  inllnnitics, 
he  felt  and  cherished  a  profound  sympathy  with  erring  humanity, 
and  loved  with  a  love  passing  the  love  of  women  fellow  men 
who  had  not  learnt,  ,is  he  had  done,  to  overcome  human  frailties 
and  weakne.s.ses.  Nevertheless  great  wrongs  roused  in  him  a 
righteous  indignation  which  sometimes  fotmd  expression  in 
fierce  and  angry  rebuke.  Indeed  it  would  seem  that  Plato  in 
his  ideahV.cd  portrait  gives  his  hero  credit  not  only  for  a  deeper 
philosophical  insight  but  also  for  a  greater  urbanity  than  £uta 
warranted.  Hence,  whilst  those  who  knew  hhn  best  met  hto 
affectioB  with  a  legnd  equal  to  hto  own,  these  were,  aa  1^  he 
seen  hereafter,  saoie  who  never  fmgave  his  stem  reproofa^  and 
many  who  regarded  Mm  as  an  imperttnent  busybody. 

He  was  a  true  jKilriot.  Deeply  sen /U'.e  of  liis  debt  to  tVn  rity 
in  which  he  had  been  liom  and  bred,  he  thought  that  in  giving 
his  life  to  the  teaching  of  sounder  vHcws  in  regard  to  ethical 
and  political  subjects  he  made  no  more  than  an  imperfect  return; 
and,  when  in  the  exerciM.-  of  cojislltu: iotial  autliorily  that  city 
brought  him  to  trial  and  threatened  him  with  death,  it  was  not 
so  much  his  local  attachment,  strong  though  that  sentiment 
was.  as  rather  his  sense  of  duty,  which  forbade  him  to  retire 
into  exile  before  the  trial  began,  to  acqiucsce  in  a  sentence  of 
banishment  when  the  verdict  had  been  given  against  him,  and 
to  accept  the  opportunity  of  escape  which  was  offend  him  dwhig 
his  inqHiaommeot.  Yet  his  patriotism  had  ncwe  of  the  aaoow- 
ncas  whMi  was  diaiirteriatir  of  the  patriotism  of  Ma  Greek  000- 
temporaries.  His  geneniua  benevoleBce  end  unaffected  philan- 
thropy Uught  him  to  ovccatcp  the  Ihniti  of  the  Athenian  demos 
and  the  HeUenlc  tace,  and  to  legaxd  hhnaalf  aa  a  "  driacn  of 
the  world." 

Ill  v,  IS  blest  with  an  atl-pcrvading  humour,  a  subtle  but 
kinilly  .ippreciation  of  the  incongruities  of  human  nature  and 
r<mriuct.  In  a  less  robust  character  this  quality  might  have 
de^,'i  nLr.iied  into  sentimentality  or  cynicism;  in  Socrates,  who 
haii  iiL>i  a  trace  of  cither,  it  showed  itself  principally  in  what  his 
contemporaries  knew  as  his  "  accustomed  irony."  Profoundly 
sensible  of  the  inconsistencies  of  his  own  thoughts  and  words 
and  actions,  and  shrewdly  suspecting  that  tlie  like  imonaisteiidea 
were  to  be  found  in  other  men,  lie  wss  canful  ahmya  to  place 
himaeif  tipon  the  atandpoint  ef  ignnfanoe  ud  to  tsvile  othcea 
to  jobi  him  then,  in  order  that,  provfaig  all  tUngi,  he  and  tbay 
ml^  hold  fast  that  which  is  good.  "Intellectually  tho 
acnteat  man  of  hb  age,"  says  W.  H.  Thompson  in  a  brUUant 
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mod  instructive  appendix  to  his  edition  of  Plato'?.  Ph.u:drus, 
"ho  rcpresiMits  himself  in  all  companies  as  the  dullest  person 
pttseut.  Mor.iIl\  the  purest,  he  aflects  to  be  the  slave  of  pa?>siijn, 
and  borrows  the  language  of  gallantry  to  describe  a  benevolence 
too  exalted  for  the  compreheDSioa  of  his  contemporaries.  He 
is  by  turns  an  ipaari)t,  a  *poa'yi«Y6t,  a  |MW7poir6i,  a  itauvriK&f, 
disguising  the  sanctity  of  bit  tlXK  VOOtioa      names  suggestive 

of  vik  or  ridiculotts  ioMcn.  Tim  sune  apirit  of  whimsical 
ptiadox  kadi  Uu,  in  XaaopboB't  Jaimirf,  to  ugw  that  his 

own  satyr-like  visage  was  Mpciior  in  bcau^  to  that  of  the  harni^ 
somest  man  present.  That  thb  Inmy  was  to  some  extent 
calculated  is  more  than  probable;  it  disarmed  ridicule  by  antici- 
pating it;  it  allayed  jealousy  and  propitiated  envy;  and  it 
possibly  procured  him  admission  into  gay  circles  from  which 
a  more  solemn  teacher  would  have  been  excluded.  But  it  had 
for  its  basis  a  real  greatness  of  soul,  a  hearty  and  unaffected 
disregard  of  public  opinion,  a  perfect  disinterestedness,  an  entire 
abnegation  of  self.  He  made  himself  a  fool  that  others  by  his 
ioUy  might  be  made  wise;  he  liumUed  himself  to  the  level  of 
those  among  whom  his  woiit  lay  that  he  mig^t  raise  aoae  few 
among  them  to  his  own  level;  be  was  'all  thfaiga  to  aU  men,  if 
by  any  means  he  might  win  some.' "  It  wouid  seem  that  this 
humorous  depreciation  of  his  own  great  qualities,  this  pretence 
of  being  no  better  than  liis  neighbours,  led  to  grave  miscipprc- 
hcti.sion  amongst  his  contemporaries.  That  it  was  the  foundu- 
tion  of  the  slanders  of  the  i'eripatetic  Aristoxenus  can  hardly 
be  doubted. 

Socrataa  was  further  a  man  of  shiccre  and  fervent  piety. 
*  No  one,"  tay*  Xanophon,  "  ever  knew  of  his  doing  or  saying 
an>-thing  proGue  or  unholjr."  Tboe  was  indeed  la  the  poiwlar 
mythology  modi  wfaidi  he  OMild  not  accept.  It  was  incredible, 
he  argued,  that  the  gods  should  have  committed  acts  which 
wDuhl  be  disgraceful  in  the  worst  of  men.  Such  stories,  then, 
roust  l>c  regarded  as  the  inventions  of  lying  poets.  But. 
hr  had  thu*  puritRcl  the  coiitemf>orary  polytheism,  he  was  alile 
li.  riH  diu  ilo  ii  V,  ;ih  his  o  w  n  sleailfast  belief  in  a  .Supreme  Being, 
the  intelligent  and  benclicetil  C  reator  ot  the  universe,  and  to 
lad  in  the  national  ritual  the  means  of  satisfying  his  religious 
aspirations.  For  proof  of  the  existence  of  "  the  divine,"  he 
appealed  to  the  providential  arrangement  of  nature,  to  the  uni- 
mmlity  of  the  hdief,  and  to  the  tevelationa  and  warnings  which 
are  given  to  men  through  ligna  and  oiadca.  Thinking  that 
the  sotil  of  man  partook  of  the  divine,  he  maintained  the  doctrine 
of  its  immortality  as  an  article  of  faith,  bat  not  of  knowledge. 
While  he  held  that,  the  gods  alone  knowing  what  is  for  man's 
bcnetit,  man  should  pray,  not  for  particular  goods,  but  only 
for  that  which  is  good,  he  was  regular  in  prayer  and  punctual 
in  sacri5ce.  He  looked  to  oracles  and  signs  lor  guidance  in 
those  matters,  and  in  those  matters  only,  which  could  not  be 
resolved  by  ex|)erience  and  iu<lgment,  and  he  further  supposed 
himself  to  receive  special  warnings  of  a  mantic  character  through 
idut  he  called  his  "  divine  sign  "  doifiiinov,  StuftSpw  oiffiSw). 


to  his  "  divine  sign  "  were,  says 

of  "  intrixlucing  new  divinities  " 


Sociatca's  frequent  rcfcre-nces 
Xenophon,  the  origin  of  ihi  i  li.iii 

brought  against  him  by  hii>  accusers,  and  in  earlv  Christian  times, 
amongst  Neoplatonic  philosophers  and  fathers  of  the  church,  gave 
rise  to  the  notion  that  he  euppoeed  himself  to  be  attended  by  a 
"  genius  "  or  "daemon."  Similarly  in  our  own  day  spiritualists 
haw  attributed  to  him  the  belief — which  they  justify — in  "  an 
intelligent  .spiritual  being  who  accompanied  him  through  life — in 
other  words,  a  guardian  5pirit  "  (A.  R.  Wallace).  But  the  very  pre- 
cise testimony  of  Xenophon  and  Plato  shows  plainly  that  Sicrates 
did  not  rctvinl  his  "customary  sign  "  cither  as  .i  ilivinity  or  as  a 
genius.  /Wcuriiiiig  to  Xenophon,  the  sign  was  a  warning,  either  to 
do  or  not  to  do,  which  it  would  be  Utr  to  nijlm.  not  suprr.-xding 
otdlnary  prudence,  but  dealing  with  uaae  miewlalirtfes  In  respect 
ol  whkn  other  men  found  guidance  in  oiacles  and  tokens;  Sorraten 
believed  in  it  profoundly,  and  never  disobeyed  it.  According  to 
nato.  the  sign  was  a  "  voire  "  which  warned  Sxrates  to  refniiii  from 
some  act  which  fie  ronterni.ilated ;  he  heard  it  fre<|ui  :itly  and  on 
the  most  triflinK  orra.'.ions ;  rhc  phenomenon  date<J  from  his  early 
yr.irs.  and  was,  so  far  an  he  knew,  peculiar  to  himself.  These 
statements  have  been  variously  interpreted.  Thus  it  has  been 
nmintaincd  that,  in  laying  daxm  to  supernatural  revelationa, 
Socrates  (l)  committed  a  pious  fraud.  (3)  indulged  his  "  accustomed 
:  "  (a)ncogniaadthevoiceafConidence,(^faidiGatedaseneial 


belief  in  a  divine  mission,  (5)  descriljcd  "  the  inward  voice  of  Us 
individual  tact,  which  in  conM'<|u>'nce  partly  of  his  experience  and 
ixnetration.  p.irl!\  of  his  knowledge  of  himself  and  exact  apprecia- 
tion of  whit  wa?  in  harmony  with  his  individuality,  had  attained 
to  an  unusual  ,itc«racy,"  (6J  was  mad  ("  6tait  fou  "),  being  subject 
not  only  to  hallucinations  of  s,eii!<e  but  also  to  aberrations  of  n-ason. 
Xenophon'.-,  testimony  that  Socrates  was  plainly  sircere  in  his 
belief  eacludes  the  first  and  secoad  of  these  theories;  the  character 
of  the  warnings  given,  which  are  always  concerned,  not  with  the 
moral  worth  of  action^  but  with  their  uncertain  results,  warrant* 
the  rejection  of  the  third  and  the  fourth :  the  fifth,  wfafle  it  suffi- 
ciently accounts  for  the  matter  of  the  warning,  lca\'es  unexplained 
its  manner,  the  vix:al  utreram  i-;  the  sixth,  while  it  plausibly  exj  lains 
the  manner  of  the  twirning,  govs  beyond  the  facts  when  ii  attntuiies 
to  it  irrationality  of  matter.  It  rerrwin-  !  1  r  then,  nuKiifvinK 
the  fifth  hypothesis,  that  of  Diderot,  ZcUcr  and  others,  and  the 
bixth,  that  of  I^lut  and  Litirfi,  and  «vwi«Im««i^  the  two,  to  auiyHHe 
that  Scxrates  was  subject,  not  indeed  to  delusions  of  mind,  but  to 
hallucinations  of  the  sense  of  hearing,  so  that  the  rational  sug- 
gestions of  his  own  brain,  exceptionally  valuable  in  conseqtience  of 
the  accuracy  and  delifac>'  of  his  highly  cultivated  tact,  seemed  to 
him  to  bo  projetrted  without  him,  and  to  be  returned  to  him  through 
the  outward  ear.  It  appears  that,  though  in  some  of  the  beat 
known  instances— for  example,  those  of  Cowper  and  Sidney  Walker 
— hallucinations  of  the  sense  of  hearing,  otherwise  closely  resembling 
Socratcs's  "  divine sjgu,"  have beew  scciampanicd  by  partial  derange- 
ment of  reason,  cases  are  not  waatlnjg  in  which  "  the  thoughts 
tran^orroed  into  cartemal  sensorial  tmpeeisioas"  are  pec&actly 


The  eccenttkity  of  Socrates'i  life  was  not  less  remarkabk 
than  the  oddity  ef  hb  appearance  and  the  irony  of  his  conver- 
sation. His  whok  time  was  spent  in  public— in  the 
mariiet-pkce.  the  streets,  the  gymnasia.  Thinkias 
with  Dr  Joiunon  that  "  a  great  city  b  the  sdraol  for  8tud>ing 
life,"  he  had  no  liking  for  the  countr>%  and  seldom  passed  the 
gates.  "  Fields  and  trees."  Plato  makes  him  say,  "  will  not  teach 
me  anything;  the  lift  of  the  streets  will."  He  talked  to  all 
comers— to  the  craftsman  and  the  artist  as  willingly  as  to  the 
poet  or  the  jiolitician — questioning  them  alxiiit  their  affairs, 
about  the  processes  of  their  several  occupations,  about  their 
notioits  of  morality,  in  a  word,  about  familiar  matters  in  which 
they  might  be  expected  to  take  an  interest.  The  ostensible 
purpose  of  these  intertofatorics  was  to  test,  and  thus  either 
refute  or  espkin,  the  famous  ocack  which  had  pionouaced  li&n 
the  wisest  of  men.  Conadoaa  ef  hk  own  Ignorance,  be  had 
at  first  imagined  that  the  god  was  mistaken.  When,  however, 
ex|>criencc  showed  that  those  who  esteemed  themselves  wise  were 
unable  to  give  an  account  of  their  knowletige,  he  had  to  admit 
that,  as  the  oracle  had  said,  he  was  wiser  than  others,  in  so  far 
as.  whilst  they,  being  ignorant,  supposed  themselves  to  know, 
he,  being  ignorant,  was  aware  of  his  ignorance.  Such,  according 
to  the  Apn!i>^,  was  Socrates's  account  of  hk  procedure  and  its 
results.  But  it  is  easy  to  see  that  the  statement  n  colouted  liy 
the  accustomed  irony.  When  in  the  same  speech  Socrataa  tdk 
his  judges  that  he  would  never  fiom  fdur  of  death  or  bom  any 
other  naotive  (Usobey  the  command  of  the  god,  and  that,  if  th^ 
put  him  to  death,  the  logs  would  be,  not  his,  but  theirs,  since  they 
would  not  readily  find  any  one  to  take  his  plate,  it  becomes 
plain  th.at  he  ror.*  eivcd  himself  to  hold  a  commission  to  educate, 
and  was  consciously  seeking  the  intellectual  atid  moral  improve- 
ment of  his  countrymen  His  end  could  not  be  achieved  without 
the  sacrifice  of  self.  His  meat  and  drink  were  of  the  poorest; 
summer  and  winter  hk  coat  was  the  satnc;  he  waaihodess  and 
shirtless.  "  A  sla\-e  whose  master  made  him  live  as  you  live," 
says  a  sophist  in  the  Memorabilia,  "  would  run  away."  But 
by  the  surrender  of  the  hnuiiea  and  the  comforts  of  life  Soccatca 
sectned  for  himself  the  indtpendcoce  wiuch  was  nectasniy  that 
he  might  go  about  hk  appohted  buainam,  and  therewith  he  «aa 
content. 

His  message  was  to  all,  but  it  was  variously  received.  Those 
who  heard  him  perforce  and  occasionally  were  apt  to  repard 
liis  tcm  hinK  ti'.li'jr  with  iii(iiflerence or  with  irritation.  Connmpo- 
— ttith  iiuliflcrcnce,  if,  as  might  be,  they  failed  to  rmryjuOr 
see  in  the  elcnchus  anything  more  than  elaborate 
trilling;  with  irritation,  if,  as  was  probabk,  thQr  perceived  that, 
in  spite  of  his  assumed  ignorance,  Socratca'  was  well  awatt  oi 
the  tcauk  to  which  their  enforced 
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drWienittjy  songht  and  Mduknuly  cultivated  fab 
■cqiuintanee  there  were  some  who  atticbed  themidva  to  hhn 
as  they  might  have  attached  thenuelves  to  any  ordinary  sophist, 

conceiving  that  by  temporary  contact  with  so  acute  a  reasoner 
[hey  would  best  prepare  themselves  for  the  logomachies  of  the 
taw  Courts,  the  assembly  ajid  the  senate.  Again,  there  were 
others  who  saw  in  Socrates  at  once  master,  counsellor  and  frieml, 
and  ho{)c(i  by  associating  with  hira  "  to  become  good  men  and 
true,  callable  of  doing  their  duty  by  house  and  household,  by 
relations  and  friends,  by  city  and  fellow-citizens  "  (Xenophon). 
Finally,  (here  was  a  little  knot  of  intimates  who,  having  some- 
tUng  of  Socrates's  enthusiaam, entered  moK  deeply  than  the  net 
into  hb  principles,  and,  when  he  died,  tunndtted  them  to  the 
next  generation.  Yet  even  those  who  belonged  to  this  inner 
circle  were  united,  not  by  any  common  doctrine,  but  by  a  common 
admiration  for  llicir  rt!jbtcr"i  itilL-IIett  and  character. 

For,  tbc  paradoxes  of  Socrates's  |>ersonality  and  the  eccentricity 
of  Ui  hchavicur.  if  they  offended  the  many,  fascinated  the  few. 

"  It  is  not  easy  for  a  man  in  my  conditic>n,"  says  the 
intoxicated  Alcibiadcs  in  Plato's  Symposium,  "  to 
describe   the    singularity   of   Socrates's  character. 
But  I  will  try  u>  tell  his  praises  in  similitudes.    He  is  Hke  tllC 

piping  SOenes  in  the  statuaries'  shops,  which,  when  yott  open 
thiem,  «e  fouad  to  contain  images  of  gods.  Or,  again,  he  it 
Skt  the  satyr  Harsyas,  not  only  in  outward  appearance— that, 

Socrates,  you  wfll  yourself  allow— but  in  other  ways  also.  Like 
him,  you  arc  given  to  frolir  I  can  produce  evidence  to  that; 
and  above  all,  like  him,  you  arc  a  wonderful  musician.  Only 
there  is  this  difTcrcncc — what  he  docs  with  the  help  of  his  instru- 
ment you  do  with  mere  words;  for  whatsoever  man,  woman  or 
child  hears  you,  or  even  a  feeble  report  of  what  you  have  said, 
is  struck  with  awe  and  possessed  with  admiration.  As  for  myself, 
were  I  not  afraid  tliat  you  would  think  me  more  drunk  than  I 
am,  I  would  teii  you  oo  oath  how  liia  woida  have  moved  me — 
ay,  and  how  they  move  me  itilL  When  I  listen  to  him  my  heart 
beats  with  a  more  than  Ouybantic  excitement;  he  has  only  to 
speak  and  my  tears  flow.  Orators,  such  as  F^lcs,  never 
moved  nic  in  this  way-  nrvtr  roused  :iiy  soul  to  the  thought 
of  niy  servile  conclition ;  but  this  .Majby;iS  rr.akes  me  think  that 
life  is  not  worth  living  so  long  as  I  am  what  1  am.  Even  now, 
if  I  were  to  listen,  I  could  not  resist.  So  there  is  nothing  for 
me  hut  to  stop  my  ears  against  this  siren's  song  and  fly  for  my 
iife,  that  I  may  not  grow  old  sitting  al  his  feet.  No  one  would 
tliinic  tint  I  bad  any  shame  in  me;  hut  I  am  aahamed  in  the 
piesenoe  of  SocntteSk" 

Tkt  AeemtHm  md  Ut  Cmwski— The  Hts  kd  hy  Socates  was 
not  likely  to  win  for  him  either  the  affection  or  the  esteem  of  the 
vulgar.  Those  who  did  not  know  litm  personally, 
seeing  him  with  the  cyos  of  the  comic  poets,  con- 
ceived him  as  a  "  visionary  "  (tutTtoipoy^oi)  and  a 
"iKWe"  (dioX«(TXT»)-  Those  who  had  faced  him  in  argument, 
even  if  they  had  not  smarted  under  hi.s  rebukes,  had  al  any  rate 
winced  under  his  interrogatory,  and  rcKanlc<i  him  in  m  .:jm  :,  jrmc- 
with  feelings  of  dislike  and  fear.  But  the  eccentricity  of  his 
genius  and  the  ill  will  home  towards  him  by  individiuds  are  not 
of  themselves  sufficient  to  account  for  the  tragedy  of  399.  It 
thus  becomes  necessaiy  to  study  the  drcurastanoes  of  the  trial, 
•od  to  investigate  the  motives  which  led  the  aocnsen  to  seek 
his  death  and  the  people  of  Athens  to  acquiesce  in  it. 

Socrates  was  accused  (i)  of  denying  the  gods  recognized  by 
the  State  and  introducing  instead  of  them  strange  divinities 
{iaxpivia),  and  (2)  of  corrupting  the  young  The 
AmuaHma,  ^f**  these  charges  rested  upon  the  notorious  fad 
that  he  supposed  him.self  to  lie  guided  by  a  divine 
visitant  or  sign  {hcmiiiifun').  The  second,  Xenophon  tells  us,  was 
supported  by  a  series  of  particular  allegations:  (o)  that  he  taught 
his  to  despise  the  institutions  of  tbc  state,  and  especially 

decthm  by  tot;  (b)  that  be  had  numbered  amongst  his  MSOdates 
Critfaaand  AldUftdcs,  the  most  dangenmsof  the  tcpicseaUtivcs 
of  the  oligarchical  and  democratical  parties  respectively;  (c)  that 
he  taught  the  young  to  disobey  parents  and  guardians  and  to 
prefer  his  own  authority  to  theirs;  (A  that  he  was  in  the  habit  of 
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quoting  miscbiewMB  pawsgii  ol  Homer  nod  Hesiad  to  the 
prejudice  of  monli^  niMi  democncy. 

It  is  plain  that  the  defence  was  not  calculated  to  conciliate  a 
hostile  jury.  Nevertheless,  it  is  at  first  sight  difficult  to  under- 
stand how  an  adverse  verdict  becaniL  [Kis>,;!)lf  If 
St)cratcs  rejected  |K>rtion.s  of  the  i  cjn  venl  ional 
mythology,  he  accepted  the  established  faith  and 
performed  its  offices  with  exemplary  regularity.  If  be  talked 
of  a  iaiftbviov,  the  Saiii&t>u>v  was  no  new  divinity,  but  a  manlic 
sign  divinely  accorded  to  him,  presumably  by  the  gods  of  the 
state.  If  he  questioned  the  propriety  of  certain  of  the  instit  utiont 
of  Athens,  he  wia  picpued  to  yidkl  an  unhesitnting  obedience 
to  all.  He  had  never  oountenanced  the  misdeeds  of  Critias  and 
Aldbiades,  and  indeed,  by  a  sharp  censure,  had  earned  the 
undying  hatred  of  one  of  them.  Duty  to  parents  he  inculcated 
as  he  inculcated  other  virtues;  and,  if  he  made  the  son  wiser  than 
the  father,  surely  that  was  not  a  fault.  The  citation  of  a  few 
lines  from  the  jioets  ought  not  to  weigh  against  the  clear  evidence 
of  his  large-hearted  patriotism;  and  it  might  be  suspected  that 
the  accuser  had  sumtfiiy  misrepresented  hb  iw>licnth»  of  the 
familiar  words. 

To  the  modem  IMder  Xeaophon's  reply,  of  which  the  fore- 
going is  in  effect  •  Mmmuy,  will  probably  seem  sufTicient ,  and 
more  than  sulfideut.  But  it  must  not  he  forgotten 
that  Athenians  of  the  old  school  approadied  the  sub-  

ject  from  an  entirely  different  point  of  view.  Socrates 
was  in  all  thinj;-  ".r.  ir.nm  -itor  in  religion,  inasmuch  as  he  sought 
to  eliminate  Irum  the  theology  of  his  contemporaries  "  those 
lies  which  poets  tell  ";  in  politics,  inasmuch  as  he  di.sirusted 
several  institutions  dear  to  Athenian  democracy;  in  education, 
inasmuch  as  he  waged  war  against  authority,  and  in  a  certain 
sense  made  each  man  the  measure  of  his  own  actions.  It  is 
because  Socrates  was  an  innovator  that  we,  who  see  In  bin  the 
founder  of  philosophiral  iwiniiy,  regard  him  as  a  grcnt 
it  was  because  Soentea  was  an  iniovntor  that 
Athenians,  who  saw  in  the  new-fangled  culture  the  origin  of  all 
their  recent  distresses  and  disasters,  regarded  him  as  a  great 
criminal.  1;  is,  then,  after  all  in  no  wise  strange  that  a  majority 
was  found  first  to  pronounce  him  guilty,  and  afterwards,  when 
he  rel  JieU  Lo  make  any  submission  and  professed  himself  in- 
diflerent  to  any  mitigation  of  the  |K-nally,  to  |>ass  upon  him  the 
Sentence  of  death.  That  the  verdict  and  the  sentence  WtXt  not 
in  any  way  illegal  is  generally  acknowlcilged. 

But,  though  the  popular  distrust  of  eccentricity,  the  irritation 
of  faidividuab  and  groups  of  individuals,  the  attitude  of  Socmtea 
himtdf,  and  the  pvevdient  <Mik«  of  tho  httellectual 
movement  wUdi  he  represented,  go  far  to  aooount 
for  the  result  of  the  trial,  they  do  not  explain  the 
occasion  of  the  attack.  Socrates's  oddity  and  htusquerie  were 
no  new  things;  yet  in  the  past,  though  they  had  made  him 
unpopular,  they  had  not  brought  him  into  the  courts.  His 
stiir<ly  resistance  to  the  demos  in  406  and  to  the  Thirty  in  404 
h.id  passed,  if  nut  unnoticed,  at  all  events  unpunished.  His 
political  heresies  and  general  unorthodoxy  had  not  caused  him 
to  be  excluded  from  the  amnesty  of  40J.  Why  was  it,  then, 
that  in  399,  wlien  Socrates's  idiosyncrasies  were  more  than  ever 
familiar,  lutd  iriien  the  constitutioa  Jiad  been  restored,  the 
toleratian  hitherto  eitended  to  hfan  was  withdnwn?  What 
were  the  special  dmunstances  which  induced  three  niembeiB 
of  the  patriot  party,  two  of  them  leading  politicians,  to  unite 
their  efforts  against  one  who  apparently  was  so  little 
formidable? 

For  an  answer  to  this  fjuistion  it  is  netes.sary  lo  look  to  the 
history  of  .Xthenian  j>oliii<.s.  lii  iiuc.-;  t!i<-  oligarchical  party, 
properly  so  called,  which  in  411  was  represented  by  MMUM 
the  Four  Hundred  and  in  404  by  dw  TUr^,  and  tiM  A»aMM 
democratical  party,  whidi  returned  to  power  fn 
410  and  in  403,  there  was  at  Athens  during  the  last  years  of  tlm 
Pckponncsian  War  a  party  of  "  moderate  oligaivhs,"  antagoti* 
fstic  to  both.  It  was  to  secure  the  co-operation  of  the  moderate 
party  that  the  Four  Hundred  in  411  promised  to  constitute  the 
Five  Thousand,  and  that  the  Thirty  in  404  actually  constituted 
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the  Three  Thonmid.  It  was  in  the  hope  of  realizing  the 
at  the  moderate  party  that  llieramenes,  its  most 
icpNseBtative,  allied  himaelf,  fint  witli  the  Four 
Hundred,  aftomnlB  with  the  Tliiity.  In  411  the  policy  of 
ThenneiMt  (f.t.)  was  temporarily  succeasfui,  the  Five  Thousand 
wpersediog  the  Four  Hundred.  In  404  the  Thirty  outwitted 
him;  for,  iHoukH  liny  m  lcil  xipoa  his  axlvice  so  far  as  to  consti- 
tulc  the  Three  Thou-vind,  they  were  careful  to  keep  all  real 
power  in  their  own  hands.  But  on  l>olh  otrasions  the  "  m>li'  y  " 
—for  such,  in  the  Aristotelian  sense  of  the  term,  the  constitution 
«t  411-410  mS|  and  the  constitution  of  404-403  professed  to 
be— was  insecurely  based,  so  that  it  was  not  long  before  the 
"unmixed  democracy  "  was  restored.  The  programme  of  the 
"  moderates which  included,  (i)  the  >i™»«ty»n  of  the  ftan- 
daae,  by  the  aduwn  of  those  who  were  unalde  to  provide 
themsdvcs  with  the  panoply  of  a  hoplite  ami  thus  to  render  to 
the  dty  substantial  service,  (i)  the  abolition  of  payment  for  the 
performance  of  political  functions,  and,  as  it  would  sotm,  (j)  the 
disuse  of  the  lot  in  the  election  of  magistrates — found  esjieLial 
favour  with  llie  intelleclual  class,  l  lrji  .Vlcibiades  Nvas  amongst 
its  promoters,  and  Thucydides  commends  the  constitution 
established  after  the  fall  of  the  Four  Hundred  as  the  best  which 
in  hb  time  .Athens  had  enjoyed.  Now  it  is  expressly  slated  that 
Socrates  disliked  election  by  lot;  it  is  certain  that,  regarding 
psid  educatioul  aervke  as  «  ipecks  of  pnstitutiaQ»  he  would 
•coomt  paid  political  teivloe  not  a  wMt  leas  odioos;  snd  tlie 
stress  Uid  by  the  accuser  upon  the  Homeric  quotation  {fliad  !i. 
188-202) — which  ends  with  the  lines  iaiiiinri',  arptfia^  f/ao,  mJ 
iWup  livdov  ixovf  d  aio  ^ifinpoi  (In  ■  av  6'  arToXtftm  ud 
iraXxii,  ottf  TOT  (V  TroSifUf  ivapidtitm  oln'  ivl  (}ov\i  — 
becomes  inti  lligihU'  if  we  may  suppose  that  Socrates,  like 
Theramencs,  wished  to  restrict  the  franchise  to  those  who  were 
lich  enough  to  serve  as  hoplites  at  their  own  expense.  Thus,  as 
■igbt  have  been  anticipated,  Socrates  was  a  "  moderate,"  and 
the  treatment  which  he  received  from  both  the  extreme  parties 
aagftilar— even  if  with  Giote  we  reject  the  atoiy  told  hyDiodorus 
(dv.  5),  hvw,  when  Thenmais  wnn  dnfpd  tnm  the  altnr, 
Socntes  attempted  a  mcMe  .that  hb  igmiMitlnr  irftli  die 
nMxIerate  party  was  pronounced  and  notorfons.  Even  in  the 
BWaent  of  democratictriumi-ih  the  incnlL-ra'.t.-s  "  nuide  themsi-!'.  os 
heard,  Phormisius  proposing;  Ihal  those  .doi.c  should  exercise 
the  franchise  who  |x>ssesscd  land  in  Attica;  and  it  is  reasonable 
to  suppose  that  their  position  was  stronger  in  301)  than  in  403. 
These  considerations  seem  to  indicate  .an  easy  cx]>lanati()n  of 
the  indictment  of  Socrates  by  the  democratic  (wliticians.  It 
was  a  Ubw  struck  at  the  "  niodcratcs,"  Socrates  being  singled 
out  for  attack  because,  thou^  not  a  profcaiional  iwlitkiant  he 
was  the  very  type  of  the  makoatent  party,  and  had  done  mndi, 
probably  m«e  thaa  nagr  man  liv&igi  to  ouike  and  to  foster  views 
which,  if  not  ni  the  strict  sense  of  the  term  oligarchical,  were 
confeMcdly  hostile  to  the  "  unmixed  democracy."  His  eccentri- 
city and  heterodoxy,  as  well  as  the  personal  animosities  which  he 
had  provoked,  doubtless  contributed,  as  his  acrusers  had  fore- 
seen, to  bring  about  the  eouviilioii;  but.  in  the  judgment  of  the 
present  .vritfi  i'  the  fear  of  what  may  be  called  "philo- 
sophical radicalism  "  which  prompted  the  action  of  Meletus, 
Anytus  and  Lycon.  The  result  did  not  disappoint  their  ezpecta- 
tiooB.  The  (rieads  of  Sociatee  abandoned  the  struggle  and 
ntired  into  ofle;  and,  when  they  tetnraed  to  Athens,  the  most 
prominent  of  tkin,  Hato,  wu  CMnful  to  conlhie  hlinsdf  to 
theory,  and  to  announce  te  MvlHttic  tcmi  Us  wtthdnwal  from 
the  practical  politics  of  his  native  dty. 

Method  and  Doctrine. — Socrates  was  not  a  "  philwiophcr."  nor 
yet  a  "  teacher,"  but  rather  an  "  ctlucator,"  having  for  his  tijnction 
to  rouse,  persuade  and  rebuke"  (Plaio.  Apology,  30  E).  Hence, 
in  examinine  hi»  life's  work  it  i<;  proper  to  ask.  not  What  was  his 
philosophy?  nut  What  wa«  his  the<jry.  and  what  wa.i  his  practice, 
of  education?  It  is  true  that  he  was  brought  to  his  theory-  of 
eduraiion  by  the  study  of  previous  philosophie*.  and  that  his 
practice  led  to  the  Pbtonic  revival;  but  to  attribute  to  him  philo- 
sophy, except  in  that  Umim.'  kmisc  in  which  philoiiophy  i»  ascribed  to 
oat  who,  denying  the  existence  of  such  a  thing,  can  give  an  account 
cf  his  mbdia,  is  mislwding  and  «vea  enoneom. 


ScK-rates's  theory  of  education  had  for  its  basis  a  profound  and 
consistent  scepticism;  that  Ls  to  say,  he  not  only  rt-jit'ted  the  ' 
flicting  theones  of  the  phyaiciats — of  whom  "  some  , 
conoswed  odateoce  as  «  «my,  odMn  as  a  phnalit] 
some  annaed  perpetusl  noUoa.  others  perpetual 
declared  becoming  and  perishing  to  be  universal,  olhert  altogether 
denied  «uch  thins*" — out  atio  ooademtMxl,  as  a  futile  attempt 
to  transcend  the  limitations  of  human  intelliRence,  their  i^iWo^ia, 
ihi'ir  pursuit  of  knowledge  fur  its  own  sake."  I'm. o^)^J  l!Ju^ly■, 
or  more  probably  consciously,  Socrates  rested  hi»  sceplirism  u|ion 
the  PnttMorean  doctrine  that  man  is  the  measure  of  his  own  «cn*a- 
tiona  ana  feelings;  whence  he  inferred,  not  only  that  knowledge 
■uch  as  the  philo!«>pheri  had  aoueht,  certam  knowledge  of 
nature  and  its  laws,  was  unattainable,  nut  at»o  that  neither  he  nor 
any  other  person  h-id  authority  to  overt>t-ar  the  opinions  of  another, 
or  jxjwer  to  convey  instruction  to  one  who  had  it  nijt.  Arcordinf^ly, 
whereas  ProtaKora.s  and  otlnTs,  iiliiimlnniiiK'  physical  xjieculation 
and  coming  forward  as  teachers  of  cuhun:  il.iitned  for  themnelvcs 
in  this  new  field  power  to  instruct  and  authority  to  dagmiitijcc, 
Socrates,  unable  to  reconcile  hinudf  I0  jMstecsnsiateiicy,  proceeded 
with  the  investigation  of  principlei  until  he  foand  a  festing-place,  a 
roO  in  the  distinction  between  gpod  and  cviL  While  all 
opinions  were  eaually  true,  of  thoae  optnioas  which  were  capable  of 
tn'ing  translated  into  act  some,  he  conceived,  were  as  working 
hypotheses  murv  ><  rvin.ilili  others.    It  wa»  here  that  the 

function  of  such  a  one  as  himscli  bc^n.  Though  he  had  lu-ither 
the  right  nor  the  power  to  foice  hb  opinions  upon  another,  he  might 
by  a  systematic  interrogatory  lead  anotber  to  aubstitute  a  better 
opinion  for  a  worae.  just  as  a  jthysician  by  apfMOpriate  remedies 
may  enable  his  patient  to  substitute  a  iuaithy  wiM  of  taste  for  a 
morbid  one.  To  administer  such  an  interrogatory  and  thus  to  be 
the  |)hy^>ii  ian  of  mhiK  »,is,  Sm  rates  thought,  hia  divinely  appointed 
duty  ;  and.  when  he  desrrilM  tt  him.sclf  as  a  "  talker  "  or  "  convcrscr," 
he  not  only  nrnativelv  ih-i ii-.i;iiished  himself  from  thont^  who, 
whether  philosophers  or  sophists,  called  themscKxa  "  teachers  " 
(iiMaioXoi) .  but  ako  patitiwiy  indiiratnd  the  aMthod  of  OMsadon  and 
answer  ({icWruc^)  wIMi  he  coMiateatly  pRfcRod  and  hahttually 

practised. 

Tluit  it  was  in  this  way  that  Socrates  was  brought  to  regard 
'■  dialectic,"  "  question  and  answer,"  as  the  only  admissible  method 
of  education  is,  in  the  opinion  of  the  present  writer,  no 
matter  of  mere  conjecture.  In  the  review  of  theories 
of  knowledge  which  has  ooom  down  to  us  ia  Plato'a 
ThtaMmt  mention  u  made  (173  B)  of  cert^n  "  Incomplete 
Protagoreans."  who  held  that,  while  aU  opinions  are  equally 
true,  one  opinion  is  better  than  another,  aad  that  the  wise 
man  "  is  one  who  by  his  arguments  causes  good  opinions  to  take 
:liL  |.l.ii:c  of  iiaii  ones,  thus  ri'foriiiin^;  thi-  xml  of  thu  itiiliviilual  or 
the  l.ms  of  a  ^tate  by  a  process  similar  to  th.it  of  thi;  (jhysician  or 
the  farmer  (166  D  seq.);  and  these  "  incomplete  l'r<llav;l)r^^u■.^  "  are 
idenlilied  with  Socrates  and  theSocratics  by  their  insistence  (167  D) 
upon  the  characteristically  Sociatic  distinction  bettiveea  disputation 
and  dialectic,  as  well  as  by  Other /amiliar  traits  of  Socratic  ccmverse. 
In  fact,  this  passage  becomes  intelligible  and  significant  if  it  is 
.siipiio-H'd  to  refer  to  the  historical  Socrates;  and  by  teaching  us  to 
regard  him  as  an  "incomplete  ProtaKorean '"  it  suppliiv  ihr  link 
whiih  iciiimst^  liis  philoM.iphital  s.oj)tirivm  with  hi-  ih.ili  tical 
theory  of  education.  It  is  no  doubt  possible  that  Socrates  was 
nnaware  of  the  doaencM  of  his  relationuip  to  FmMgmM;  but  th» 
fact.  OBoe  alatcd.  hardly  admits  of  question. 

In  the  applicattos  of  the  "  dialectical  "  or  "  maieude"  method 
two  pmceaaes  are  distinguishable — the  destructive  process,  fay  traidl 
the  worse  opinion  was  erailicaleil.  and  the  constructive  , 
prticcse,  by  which  the  l>eucr  opinion  was  induced.  In 
general  it  was  not   mere    "  ignoranee  "   with  which 
!5ix"rale8  had  to  contend,  but   "  ignorance  mistaking  itself  for 
knowledge"  or  "false  conceit  of  wisdom" — a  more  stubborn 
and  a  more  formidable  foe,  who,  safe  so  long  as  he  icmiincd 
in  his  intrenchments,  must  be  drawn  from  them,  dreuaveated. 
and  surprised.    .Accordingly,  taking  his  de|>arturc  from  some  appar- 
ently remote  principle  or  pri)|X)sili<m  to  which  the  respondent 
vii'ldeil  a  ready  assent.  Sxrates  would  draw  from  it  an  unexpected 
but  undi  nialiU'  consequeiin-  sshii  h  w.i>  pl.iinly  irirr.;,- i  -trnt  with  the 
opinion  impugned.   In  this  way  he  brought  his  interlocutor  to  pass 
judgment  unon  himself,  and  reduced  him  to  a  state  of  "  doulM  or 

p«.-rplexity '  (irapfa).  "  Before  I  ever  met  you,"  says  Meno  in 
the  ciialoguc  which  Plato  called  by  his  mime  (jt)  l£).  1  was  told 
that  you  spent  your  time  in  doubting  and  leading  others  to  doubt; 
and  it  is  a  fart  that  your  witcheries  and  -.pclU  haM-  bnni^jht  me  to 
th.it  coniiitioii;  \i>u  are  like  the  torijerin:  as  it  hcnumli^  an\  one 
who  appnui  he-s  and  toiu  he^i  it.  so  do  you.  I-<u  niyseU,  my  soul 
and  my  tongue  are  benumbed,  so  that  I  have  no  answer  to  give  you." 
Even  if,  its  often  happened,  the  respondent,  ballled  and  disgusted 
by  the  tXryxn  or  destructive  process,  at  this  point  withdrew  from 
the  inquiry,  he  had,  in  fvjcratcs's  judgment,  gaine<l  wimething;  for, 
whereas  formerly,  bein^  ignorant,  he  h.td  supposed  himself  to  have 
knowledge,  now.  bein^  ignorant,  he  was  in  some  sort  conscious  of  bis 
ignorance,  and  accordingly  would  be  for  the  future  nuirc  circumspect 
in  actnn.  If,  howew,  having  been  thus  oonviaoed  of  ignoiuea. 
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SOCRATES 


the  res^ndcnt  (fid  not  shrink  from  a  new  effort,  Socnte*  was 

ready  to  aid  him  by  (unhcr  questions  of  a  siJKK<^(ivc  sort.  Consis- 
tent thinking  with  a  \Tew  to  consistrnt  .Ktiiin  In-ing  the  end  of  the 
in<]uir>',  Socratts  would  dirct  t  the  ri-^.fwndi.-nt  b  attention  to  instance4> 
anatlogous  to  th.it  in  h.inii.  .ind  hj  IlmcJ  hini  tu  Iranie  (or  himseif  a 
generalization  Ironi  which  the  pauions  and  the  prejudice*  of  the 
moment  were,  as  {«r  M  night  be.  cxdtaded.    In  this  constructixx- 

grooesa,  thaugh  tiw  dement  of  MirpiriK  was  no  fengcr  necescar>',  the 
ItcrragBtive  KWin  W$m  atudiously  preserved,  tx  rau^ie  it  secured  .it 
MChatipdieeoilieiOMand  responsible  assent  oi  ilu'  Uamer. 

Of  the  two  procmacs  of  the  dialectical  mcthmJ.  the  JXoxot  or 
dattrUCtivc  process  attracted  the  more  attention,  both  in  miisi- 
quence  of  its  novelty  and  because  many  of  thosv  who 
willingly  or  unwillingly  submitted  to  ii  stopped  short 
Y"hl  °'    perplexity."  But  to  Socrates  and  his 

xtaa^bta.  {j^ximmim  the  constructive  unmw  was  the  proper  and 
necessary  sequd.  ft  is  true  that  In  the  dialogues  of  Plato 
the  destructive  process  is  not  ilwru's.  or  even  often,  followed  by 
construction,  ana  that  in  the  .'.'nn  "  I'  ljij  li  ,\inii[ihon  con.ilnirtion 
is  not  alway»,  or  even  often,  |jrtx:i:tlcd  by  the  dotructivc  process. 
There  u,  however,  in  this  nothing  surprising.  On  the  one  hand, 
Xenophon,  having  (or  his  principal  purpoec  the  defence  of  his  muster 
against  vulgar  calumny,  seeks  to  show  by  effective  examples  the 
excellence  ol  hi»  positive  teaching,  and  .iccordingly  is  not  careful  to 
distinguish,  still  less  to  emnhaKiie,  the  neKniiix-  procedure.  On  the 
other  hand,  Plato,  his  aim  being  not  w)  much  to  prcscr%'e  SorT.iles  s 
positive  teaching  as  rather  by  written  words  to  ctlinulate  the  reader 
to  self-acrutiny.  just  as  the  spoken  wonfe  of  the  matter  had  stimu- 
lated the  iiearer,  is  compelled  hy_  the  very  natitic  of  hia  task  to 
keep  the  constructi\x-  element  in  the  background,  aad,  where 
Socrates  would  have  drawn  an  unmistakable  conclusion,  to  COIlline 
him«iclf  to  i  ni.;  n  nil  .il  hitu*.  For  examjile,  when  wc  compare 
Xcn  'phi  n V  '■fr'ijii'ruh:.'iij,  iv.  6,  j-4,  with  Plato's  Euthyphro.  we 
note  tKikt.  while  in  the  former  the  interiocutor  is  led  by  a  few  ougges- 
tive  qucations  to  define  "  piety  "  as  "  the  knowledge  of  those  laws 
which  are  conoemcd  with  the  gods,"  in  the  latter,  though  on  a 
further  tcrutiny  it  appears  that  "  piety  "  is  "  that  part  «t  juttice 
whidi  k  concerned  with  the  service  o(  the  gods."  the  coavemtion 
is  ostcnsiblv  inconclusive.  In  short,  Xenophon.  a  mere  reporter 
of  Socrates  s  con vers;it tons,  gives  the  results,  but  trouMcs  himst  H 
little  about  the  steps  which  led  to  them ;  Plato,  who  in  early  manho<xl 
was  an  educator  oi  the  Socratie  type,  witfaholda  the  rewlta  tint  he 
may  secure  the  advantages  o(  the  dcaBtk  admiihia. 


What,  then,  were  the  poeitive  cooclmloni  to  wfatdi  Socrates 
carried  \3»  heamsf  and  how  were  thaift  ponitm  oondusions 
obtained?    Turning  to  Xena|AaR  fat  u  tiMwcr  to 
these  questions,  wc  note  (i)  th«t  the  recorded  convcrsa- 


lodacUoa 
aad 

OtnmMlom. 


tions  are  roncerneH  with  practical  action,  political, 
nii>r,il,  nr  artiNtii-;  (\f  l  that  in  j;cnend  there  is  a  process 
from  the  known  to  the  unknown  through  a  generalization,  expressed 
or  implied :  ($)  that  the  generalixaiion*  we  wmetince  rules  of  con- 
duct, juttified  fay  emunlnatton  of  Imowa  inatuuet,  sometuncs 
definitions  similarly  established,  ^  Thus,  in  Memembuia,  iv.  i,  3, 
Socrates  argues  from  the  known  instances  fif  horaea  and  dog*  that, 
the  best  natures  stand  most  in  need  of  training,  and  then  applies 
the  gencrali/uition  tu  the  instance  under  dist  ii>i.^ii>n,  that  of  men;  and 
in  iv.  6,  13-14.  he  leads  his  intin'locutor  to  a  definition  oi  "  the  good 
citizen,"  and  then  uses  it  to  decide  between  two  dUmw  for  whom 
respectively  su|ieriority  is  daimed.  Now  In  the  former  of  these 
cases  the  process — ^which  Aristotle  would  describe  as  "  example  " 
{wapUwriut),  and  a  modem  might  regard  as  "  induction  "  of  an 
uncritical  sort— sufficiently  exphiini  it«'lf.  The  roncliision  is  a 
provi.'kiijn.il  .isHdrani^e  that  in  the  |>.iriii  ular  matter  in  hand  a  certain 
course  of  action  is,  or  is  not,  to  Im.-  adopted.  But  it  is  ncccsaar)'  to 
*ay  •  word  of  explanation  about  the  latter  cnae.  im  wliidi,  tlie  geiicral- 
intion  being  a  definition,  that  is  to  say,  a  dedamtloa  that  to  a 
given  term  the  interliK-ntor  ait.vhes  in  general  a  specified  meaning, 
the  concliisi'in  {■»  a  pniv i^ioii  il  a«.<iinincc  that  the  interlocutor  m.iv, 
or  may  not.  without  f.illinj  i^^>  inconsistency,  apply  the  term  in 
question  to  .a  certain  [mts n.  ir  n  1 .    M. ir.il  rrr< it ,  Sin  rates  conceived . 


is  largely  due  to  the  tnivippliiation  of  gentrrul  terms,  which,  once 
affixed  to  a  person  or  to  an  act,  poceibly  in  a  moment  ol  jnasbn 
or  prejudice,  too  often  stand  in  the  way  of  nber  and  careful  reflection. 


It  was  in  order  to  exc  lude  error  of  this  sort  that  SocTBtes  insisted 
upon  t4  f.piyi-iHai  .n'^fiVii  ni-h  fratruiol  Uym  for  its  basis.  By 
rcquirinK  a  definition  and  the  rrlVrenre  to  it  of  the  act  or  |)erwin  in 
que!<li<m,  he  sought  to  stfuri'  ir.  :hv  indi\  iii.j.il  .it  r:ili-  innsistenry 
of  thought,  and,  in  so  f.ir,  c<m!ii»tency  of  action.  Accordingly  he 
■peat  faia  life  in  seeking  and  helping  others  to  aedt  "  tlie  what  " 
{ri  rl).  or  the  definition,  of  the  vanous  words  by  WUeb  titc  moral 
quality  of  actions  is  described,  vattling  Ute  iCMilta  thua  obtained 
not  a*  contrihution*  to  knowledge,  Iwt  as  meana  to  right  action  ia 

the  multifarious  relations  of  life. 

Whili-.  however.  Sfx-rates  sought  neither  knowleduc,  which  in 
the  strict  sense  of  the  word  hi-  held  to  be  unattainable,  nor  yet, 
Vhtmmlm     *'"''T"        "  '"ciiris  to  ri^ht  .iftion.  trill   <i;iiiiiiin.  the 
"^results  of  observation  accumulated  until  they  formed, 
""""""not  perbapa  a  watem  of  ethica,  hut  at  any  rata 
a  body  of  ediical  doctrine.  Himidf  Ucmcd  with  a  wiU  ao  powerful 


that  it  moved  almost  without  friciioti.  he  fell  into  the  cnor  of 
ignoring  ile  operations,  and  was  thuK  led  to  regard  knowledge  as  the 
sole  condition  of  well-doing.  Where  there  is  knowledge — that  is  to 
say.  practical  windom  (*ponjj«),  the  only  knowledge  which  he 
rciognizcd  ri^ht  action,  he  comeiveil.  follows  of  itself;  for  no  one 
kiiuwiugly  prefers  what  is  evil;  and,  if  there  arc  cases  in  which  men 
seem  to  act  against  knowledge,  the  infcrenoe  to  be  drawn  is,  not  that 
knowledge  and  wrongdoing  arc  compatible,  but  that  in  the  ca*«« 
in  question  the  supposed  knowlc^lge  was  after  all  ignorance.  Virtue, 
then,  is  knowledge,  knowledge  at  once  of  end  and  of  m«arui.  irre- 
sistibly realizing  itself  in  act.  Whence  it  (ollows  th.it  the  Mfveral 
\irtucs  which  are  commonly  di>iingui&hcd  are  ew<'ntially  one. 
"  Piety,"  "  iusticc,"  "  couraj;e  "  and  "  tem|X'rancc  "  arc  the'namcs 
which  witaoa  "  beam  in  different  spheres  of  action :  to  tie  pious  la 
to  know  what  ia  due  to  the  gods:  to  l>c  just  is  to  know  w  hat  i»  due  to 
men;  to  be  courageous  is  to  know  nh.at  i.s.  to  Lm.-  feared  and  what  ia 
not;  to  be  teiniKTate  is  10  know  how  to  us*-  what  is  good  and  avoid 
what  is  evil.  Further,  inasmuch  as  virtiii  is  knowlidj;*.  ii  can 
l»  acquired  by  education  and  trainiriK'.  tiuMiKli  it  is  K-rtain  that 
one  soul  has  by  itature  a  greater  aptitude  than  another  fur  such 
acquisition. 

But,  if  virtue  is  kncwledgc,  what  has  this  knowledge  for  itsohjeci? 
To  this  question  Socrates  replica,  Its  object  i.^  the  Ciud.  What, 
then,  is  the  (iood?  It  is  the  useful,  the  ad\-nnianeou?^ 
Utility,  the  imuK-diate  utilit>-  of  the  individual,  thus  \?*^2orf 
becomes  the  measure  of  conduct  and  the  foutiilation  ""Oooa. 
of  all  moral  rule  and  legal  enactment.  Aicordingly,  each  prc- 
cejit  of  which  Socrjitcs  Oelivens  himself  is  recommended  on  the 
ground  that  obedience  to  it  will  promote  the  pleasure,  the 
comfort,  the  advancement,  the  wcll-ticing  of  tlw  iadillMMl;  and 
Prodicus's  apologue  of  the  Choice  of  Hemcles,  with  ita  comnwnplMie 
offers  of  worldly  reward,  i.«i  accepted  a^  an  adequate  statement  of 
the  motives  of  virtuuiis  action.  i>l  the  graver  t!;iij;  hIili  s  i  ii  i  ihical 
theory  Socrates  has  no  conception,  having,  as  it  umild  Mx-m,  so 
perfectly  absorbed,  the  iceeont  of  wbat  Platocalla  "  politkral  virtue  " 
that  morality  has  become  with  Um  a  second  nature,  and  the 
scrutiny  of  its  crcdcntiala  frcmt  an  eitemal  standpoint  has  ceased 
to  be  possible.  His  theory^  is  indeed  so  tittle  svstematic  that, 
whereas,  as  h.is  lieen  <ir<>n,  virtue  or  wis<lom  has  the  Good  for  its 
object,  he  siiniftinie^i  idrntit'ies  the  (  .o-kI,  with  virtue  or  wi.sdoni, 
thua  falling  into  the  error  which  Plato  iHtpublU  vi.  50$  C),  perhaps 
with  distinct  reference  to  Socrates,  ascribes  (o  certain  "  caltivatM 
thinkers."  In  short,  the  ethical  iheoiv  of  SocFatcs,  like  the  rest  of 
his  teaching,  is  by  omfemion  unscitmtmc;  it  ia  the  statement  of  the 
convictions  of  a  femttfeablc  nature,  which  statement  emerges  in 
the  course  of  an  appeal  to  the  indiNidual  to  study  consistency-  m  the 
inK-rpretalion  of  traditional  rules  of  rniul(n!  hor  a  criticalcxami- 
nation  o(  the  ethical  teaching  which  is  here  described  in  outline,  see 

Etsics. 

The  Socratics. 

It  has  Wt  Ti  M-vn  that,  -  I  f.ir  tr^'ni  h.ivinj;;  any  systein.  tih\-l(al 
or  metaphysical,  to  enunciate.  Socrates  rejected  "  the  pursuit  of 
knowledge  for  its  own  sake  "  as  a  deluiioa  and  a  tnoie, — 
a  delusion,  inasmuch  as  knowledge,  properly  so  called,  ^"^J^ 
is  unattainable,  and  a  snare,  in  so  far  as  the  pursuit  of  Scoeol*. 
it  draws  us  a«ay  from  the  .Muily  of  condm  t.  He  has  therefore  no 
claim  to  do  ri;.;ardi-d  as  the  iiiiitiiiir  of  a  philosriphical  school.  Hut 
hi-  h.id  m.ndr  Nome  tentative  contributiur.;-  tn  a  itnory  of  morality; 
he  had  shown  Irath  in  bis  life  and  in  hi.s  death  that  his  princiulcs 
stood  the  test  of  practical  application;  he  had  invented  a  metnod 
haxHng  for  its  end  the  rectlncation  of  opinion;  and,  above  all,  he 
had  asserted  "  the  autonomy  of  the  individual  intellect."  Accor- 
dingly, not  one  schcMjl  but  M  veral  whools  sprang  up  amongst  his 
associates,  those  of  them  «bi>  had  a  turn  for  tix-culation  taking 
severally  from  his  teaching;  fo  much  as  tht  ir  pri -txi^rtnf;  teudeiu  ies 
and  convictions  allowed  them  to  .■L-.siniilate.  Thus  Aristippus  of 
Cyrene  interpreted  hedonist ically  the  tlteoretical  morality;  Antia* 
thene¥  the  Cvnic  copied  and  caricatured  the  austere  emmiple; 
Euclides  of  Nfegnra  practised  and  per>-ertcd  the  cWnclic  method; 
I'l.ato  the  .\cademic,  accepting  the  whole  nt  the  Socratie  teaching, 
fir>l  ilevi  li>|«-il  it  harmiiuioii.sly  in  the  weptiral  spirit  of  its  author, 
and  afterward-i,  conciviri',;  that  he  had  found  in  Stx-r.-itcs's  afiiiiMi- 
cism  the  germ  of  a  philcjsophy,  procce<icd  to  construct  a  system 
which  should  embrace  at  once  ontdogy,  physics,  and  ethics.  From 
the  four  schools  thus  established  sprang  subsequently  four  other 
schools, — the  Epicureans  lieing  the  natural  succe«sor»  of  the  Cyrc- 
naics.  the  Stoics  of  the  Cynics,  the  S  epties  of  the  Megarians.  and  the 
Pcripiitetics  of  the  .Academy.  In  this  way  the  teaching  of  Socrates 
nvadc  itself  felt  thruM.;hoiit  the  whole  of  the  |kis1 -SiK^ratic  philosophy. 
Of  the  influence  which  he  exea-iscd  upon  Aristippus,  Antislhenca 
and  Euclides,  the  "  ianwipleta  Seoatiai,"  aa  thnr  u 
called,  as  well  as  upon  the  eomplete  Scnatic,'*  nat 
must  now  be  s.aid. 

The  "  inciMiiplete  SiK-nitics  "  were,  like  Socrates,  sceptics;  but, 
whereas  .Aristippus,  who  sci-ms  to  have  l>c-cn  in  contact  with  Pro- 
tagoreanism  licforc  he  niridi  ,1:  qti,Lint..ri  (  w  .1  li  Sc .  rates, 
came  to  scepticism,  as  Protagoras  had  done,  from  the 
of  the  pluraliata.  Antiathaaea,  like  his ' 
Gori^,  aad  BudMa,  in 
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rightly  saw  a  &uccci>5or  of  Zcno,  came  to  sct'pticiain  from  the  stan<l- 
point  of  Eltatii.  hinism.  In  othrr  WDrdr.,  Aristippua  w.is  ?i<|.[ii.tl 
fxtauM.-,  taking  into  account  the  subjective  element  in  scns^itiun, 
he  found  himseU  compelled  to  ngaid  what  aie  called  "  things  "  as 
Mcce««iuns  of  feriint*.  whicli  fieelings  an  dMOudvcs  absolutely 
<listinct  from  one  another;  while  Antisthenea  and  Nuclides  were 
(ceptical  because,  like  Zcno,  they  did  not  understand  how  the  same 
thing  could  at  the-  sanip  moment  hear  various  and  inronsislent 
epithet*,  and  conwiiiK-ndy  coweixx-d  all  predication  which  was  not 
identical  to  be  illegitimate.  Thus  Aristippus  recognized  only 
{■elinga,  denying  things;  Antisthencs  recognucd  things,  denying 
attribiitions:  and  it  w  probable  that  in  this  matter  EucUdcs  wa«  at 
one  with  him.  For,  though  since  Schlciermacher  many  hiiitorians, 
MBnecewrily  identtfyin^  the  tliHr  of  Plato's  Sophist  with 

the  Megarians,  haveascnbcd  to  Euclidesa  theory-  of  "  ideas."  and  on 
the  airength  of  this  single  |<a,sNiK<-"  Uius  i uiiji  i  tur.iliy  i;ii.  riirt  u  d 
have  added  a  new  chapter  to  the  hist<iiT.  (if  MiL'ariariibm.  it  is  difficult, 
if  not  imjMjssiMe,  to  m-(  hmv,  if  tlir  (muikU  r  nl  t!i','  s>  )i<hiI  hail  lirokcn 
Utox  frutn  the  trammels  of  the  Zcnonian  |>aradox,  his  sucix'saors, 
and  amongst  them  Stilpo,  should  have  recondlad  theimcl»e%  aa 
tbcv  certainly  did,  to  the  Cynic  denial  of  pfcdicatlaa. 

Wbile  the  "  incomplete  Socratirs  "  made  no  attempt  to  overpass 
the  limits  which  Socrates  had  im|xiiii-<l  Ufxta  himself,  within  those 
limits  they  orrupiod  c^rh  his  deparlmint.  Aristippus,  a  citizen 
of  the  World,  drawn  to  Allien .  b\  the  fame  of  Socrates,  and  retainiti 
(here  by  the  sincere  affwtion  which  he  conceived  for  him.  inter- 
pfcted  the  ethical  doctrine  of  Sociatcs  in  accordance  with  lii--  own 
theory  of  pleasure,  which  in  its  turn  came  under  the  retininij;  intiuencc 
of  Socrates's  theor>'  of  ^pij^if.  Contrariwise,  Antisthenea,  a 
nigged  but  not  ungenerous  nature,  a  hater  of  pleasure,  troubled 
him^A-'lf  little  about  ethical  theor>'  and  K''^'e  his  life  to  the  imitation 
of  his  master's  asceticism.  Virtue,  he  held,  de|>cnded  upon  "  works," 
not  upon  arguments  or  lessms;  all  that  was  necessary  to  it  was  the 
strength  of  a  Socrates  (DImk  l-nrt.  vi.  II).  Yet  here  ton  the 
Socratic  theory  of  ^pAnroii  had  a  qualifying  effect ;  so  that  Cyrcnaic 
bedooiam  ana  Cynic  asceticism  sometimes  exhibit  unexpected 
ajjproximationa;.  The  teaching  of  Euclides,  though  the  Good  is 
luil  supposed  to  be  the  highest  object  of  knowledge,  can  hanlly  be 
to  nave  an  ethical  element;  and  in  consequence  of  this  deficiency 
the  dialettir  of  r.nes  HcKcnerale*!  in  Mejarian  hands,  first  into  a 
series  of  exercises  in  lallacii secondly  inta  a  \  iilL  ir  an<i  futile  eristic, 
la  fact,  the  partial  S<xTaticisms  of  the  incomplete  Socratics  neces- 
arily  suffered,  even  within  their  own  narrow  hmits,  by  the  diamem- 
ferment  which  the  .system  hod  undergone.  Apparently  the  maicutic 
theory  of  education  was  not  valued  by  any  of  the  three;  and,  however 
this  may  be,  tiny  deviatp<l  from  Socratic  tradition  so  far  as  to 
establish  schools,  and,  a>  it  wriiild  seem,  to  take  fees  like  the  profes- 

lional  efiiK.iti  ifi  r.illi  ci  Sji>hists. 

Of  the  rel.itions  in  wliirfi  ti.e  metajdi vsic  of  Plato  Stood  to  the 
Socratic  nt'arrh  f.ir  di  t'lnitli  ns  there  are  of  necessity  almost  as  many 
_  theories  as  there  are  interpretations  of  the  Platonic 

J?"?*]*  s>'steni.  Hence  in  this  place  the  writer  must  content 
*'*"]'■  himself  with  a  summary,'  Matement  of  his  own  views. 
jSJ^j^  Initiated  into  philosophical  s[Kculation  by  the  Ilera- 
""*"'•  clitcan  Cratvlus,  I'l.ito  lie^;an  liis  intellintiial  life  as  an 
absolute  sceptic,  the  tollowcrs  of  Her;iclitiis  having  towards  the 
end  of  the  Slh  century  pushecj  to  its  oiik  Immiiii  I  lie  ;iii<  (ju-j  ii  n:s 
scepticism  of  their  master.  There  would  have  l)een  then  nothing 
to  provoke  surpriae,  if,  leaving  speculation,  Plato  had  ^vm  himself 
to  politics.  In  407.  however,  ne  became  acquainted  WiUi  Socrates, 
who  Rave  to  his  thouehts  a  new  direction.  Ptato  now  found  an 
occuik,ition  for  his  intclki  t  ii.d  energies,  as  Sociates  had  done,  in  the 
scrutiny  of  his  Iwliefs  and  the  (jystematiMtion  of  his  principles  of 
action.  Hut  it  was  not  until  the  catastrophe  of  399  that  nafo  pave 
himstrlf  to  his  life's  work.  An  exile,  <  nt  off  from  |»oli(icaI  aniliitions, 
he  c.irne  d  ifward  a.s  (he  author  of  dialogues  which  aimed  at  prtxIucinR 
upon  readers  the  same  effect  which  the  voice  of  the  master  had  pro- 
duced upon  hearefB,  For  a  time  he  was  content  thus  to  follow  in 
the  steps  of  Socratca,  and  of  this  period  we  have  recunls  in  those 
dialueucs  which  are  commonly  designated  Socratic.  But  Plato  had 
too  decided  a  l>ent  for  metaphysics  to  linger  lonj;  over  pro|>.ieileutic 
studies.  Craving  knowletlKe  -not  merely  provisional  anr!  Mibjeetive 
knowledge  of  ethical  concents,  such  tli.a  whiiii  li.id  s-itislied 
Socrates,  but  knowtcxlge  of  tne  causes  and  laws  of  the  universe,  such 
as  that  which  the  physicists  bad  aoudit — he  asked  binaeif  what 
was  oecesaary  that  the  "  right  opinion  "which  Sociatcaliad obtained 
far  abatoKtiaa  fram  particular  instanoea  m%bt  be  converted  into 
"nmowledge"  properly  so  called.  In  this  way  Plato  was  led  to 
.-issume  for  o'cr^-  Nxnitic  \ini\er«>l  a  corresponding  unitv,  eternal, 
imrautalile,  su|ira-<  nsu  li,  ti  l  i  the  cause  of  those  piirticulars  which 
are  calle<l  by  the  conin}:iii  name.  On  this  atuumption  the  Socratic 
definition  or  stati  iiient  of  the  "  what  "  of  the  universal,  bcine  ob- 
tained by  the  inspection  of  particulars,  in  some  sort  represents  the 
naity,  lan^  or  "  idea  "  from  which  they  derived  their  characteristics, 
aad  n  ao  fkr  ma  valuable;  but,  inasmuch  as  the  inspection  of  the 
pudeulafS  waa  partial  and  imperfect,  the  Socratic  definition  was 
only  •  partial  ana  imperfect  representation  of  the  eternal,  immut-ible, 
suprasensual,  idea.  How,  then,  was  the  imperfect  representation 
of  the  idea  to  be  converted  into  a  perfect  representation?    To  this 

question  Plato's  answer  was  vague  and  tentative.    By  constant 


revision  of  the  jirr  visional  definitions  which  iraVK-rfectly  represented 
the  ide<is  he  hn-icd  to  l)ring  them  into  such  shajK  s  that  they  should 
culminate  in  the  delinition  of  the  supreme  priticiplc,  the  Good, 
from  which  the  idea*  tbemselvea  derive  tbeir  bans.  If  in  this  way 
we  could  paaa  from  uncertified  genenl  notlona,  reflections  of  ideas, 
to  the  Good,  so  as  to  be  able  to  sav,  not  only  that  the  Good  causes 
the  ideas  to  be  what  they  are,  but  also  that  the  Good  causes  the  ideas 
to  lie  what  we  conceive  them,  we  miuht  infer,  he  thought,  that  our 
definitiM;-,,  hitherto  provisional,  are  adetjuate  represt-ntalions  of 
real  existences.  But  the  Pktonisni  of  this  oi-riod  had  another 
ingredient.  It  has  been  seen  that  the  Eleatic  Zeno  had  rested  his 
denial  of  plurality  upon  certain  suppoeed  dillicullic*  of  predication, 
and  that  they  continued  to  fx-rplex  Antisthencs  as  wx'll  as  perhaps 
Km  lidcx  and  others  of  Plato's  cimtemporarics.  These  dilnculties 
must  lie  disfK)5cd  of,  if  the  new  philosophy  was  to  hold  its  Rround: 
and  at  rc)rcliii^;lv .  to  the  limdaniental  assertion  of  the  existence  of 
eternal  immutable  ideas,  the  objects  of  knowledge,  Plato  added  two 
Milionlln.itc  i>ro|>osilion5,  namely,  (1,1  "  the  nl<.t  is  imm.ineiit  in  the 
ixirticular."  and  ij)  "  there  is  an  idea  wherever  a  plurality  of  particu- 
lars is  called  by  nie  aame  name."  Of  these  propoaitiona  the  om  ma 
intended  to  eqslain  the  attribution  of  various  and  even  moonsiatest 
epithets  to  the  same  pariieukir  at  the  tame  time.  wUlat  the  other 
was  necessan,'  to  make  this  explanation  available  in  die  case  of 
comnion  terms  oiln  r  than  the  r.itic  universals.  Such  was  the 
I'liitonism  of  the  Rff>ublit  ami  the  I'hneiio.  a  provisional  ontology, 
with  .1  scheme  of  srientihc  re.search,  which,  as  Plato  honestly  con- 
fessed, was  no  more  than  an  unrealized  aspiration.  It  was  the  non- 
SiM-ratic  element  which  made  the  weakness  of  this,  the  earlier,  theory 
ol  id<  is.  Ptato  soon  saw  that  the  hypothesis  of  the  idea's  immanence 
in  p-iriirulars  entailed  the  sacrifice  of  its  unity,  whilst  as  a  theory 
of  predication  that  hypothesis  was  insufficient,  because  applicable 
to  partii  ulars,  only,  not  to  the  idc.ts  themselves.  But  with  dearer 
views  alx)iit  rel.itions  ami  nc-gatitnis  the  furadox  of  Z<  no  ce.i.Ncd 
to  perplex;  and  with  the  conse<|uent  withilrawal  of  the  two  sup[ilc- 
mentary  articles  the  de\'ek>pmcnt  of  the  fundacnental  .issiii»[)(ioo 
of  iileaai  clenial»  iounutable,  suprasensual,  miiht  be  attempted 
afreah.  In  the  mofe  definite  theory  which  Plato  now  propounded 
the  idea  was  no  longer  a  S<x-ratir  univcrs:»l  perfected  and  nyposta- 
nzeil,  but  rather  the  jHTfcx  t  tyjie  of  a  natural  kind,  to  which  type 
its  imperfect  members  were  related  by  imitation,  whilst  this  relation 
Wits  metaphysically  explained  by  means  of  a  "  thorouv;h>;i)ing 
idealism  "  (R.  D.  Arciier-Hind).  'Thus,  whereas  in  the  earlier  theory 
of  ideaa  the  ethical  nniveraala  of  Sociates  had  been  held  to  have  a 
first  daim  to  bypostatization  in  the  world  of  ideas,  they  are  now 
peremptorily  excluded,  vdiflst  the  idaaSam  whidi  reoanciln  ptonNty 
and  unity  givesan  entirely  new  ■puficanoe  to  ao  much  of  Socraoc 
element  as  is  still  retained. 

The  nfowth  of  the  metaphyMi  .d  s\slem  net  evsiirily  iuiluenced 
Plato's  ethical  <!i-m  trines;  but  here  his  final  fxisilion  is  less  remote 
from  that  of  Sih  rates.  Content  in  the  piin  K'  Sex  ratio  o,,^ 
period  to  elaborate  and  to  record  ethical  definitions  2Sff 
such  aa  Socrates  himself  might  have  propounded,  Plato,  g**'* 
aa  soon  as  the  theory  of  ideas  oflerni  itself  to  his 
imagination,  looked  to  it  for  the  fouiulaiiim  of  ethics  as  of  all  other 
sciences.  Though  in  the  earlier  a^'cs  both  of  the  individual  and  of 
the  state  a  sound  utilitarian  morality  of  the  Socratic  sort  was  useful, 
nj\  valuaMe,  the  morahtv  of  the  future  should,  he  thought,  rest 
upon  the  knowlcikc  of  tne  Good.  Such  is  the  teaching  of  the 
Republu.  But  with  the  revision  of  the  metaphysical  s\'stem  came 
a  ctimplcte  change  in  the  view  which  Plato  look  of  ethics  and  its 
prospects.  VVhilst  in  the  previous  period  it  had  ranked  as  the  first 
of  sciences,  it  was  now  no  longer  a  science;  because,  though  (^iood 
abs<jlute  still  ix  cupicd  the  first  place,  Ccxxl  relative  and  all  itsxarious 
forms  justire.  temperance,  cour.i);e,  wisdom — not  \w\n^  i<le.is, 
were  incafiable  of  lieins  "  known."  Hence  it  is  that  the  ethical 
teaching  of  the  later  dialogues  l>ears  an  inteni;.::'il!  ,  rhou^h  perh.ip» 
unexpected,  resembLancc  to  tbe  simple  practical  teaching  of  the 
unphilosophkal  Socratea. 

Vet  throughout  these  revolutions  of  doctrine  Plato  was  ever  true 
to  the  5MK-ratir  ihofirx'  of  education.  His  manner  indeed  changed; 
for,  whereas  in  the  earlier  dialopues  the  characteristics  of  the  master 
arc  studiously  and  skilfully  prescrx'ed.  in  the  later  dialogues  Socrates 
first  becomes  nieta[ihvsical,  then  ceases  to  Ije  protaRonist,  and  at 
last  disapiK-ar^  fnuu  the  s*  ene.  But  in  the  Liter  dialogues,  as  in  tbe 
eatUcr,  Pl.ito  s  .dm  is  the  aim  which  Socrates  in  his  conversation 
never  lost  sIkIu  of,  namely,  the  dialectical  improvement  of  the 
learner. 

BiBLiOGR,\rHV. — Of  the  histories  of  Greek  philosophv  the  moat 
conv  enient  for  the  study  of  Socrates's  life  and  w<jrk  is  /( fler's  Philo- 
sophir  il.  Crtrchen.  The  part  in  question  has  \nt  r.  tr.itis].ii<-<l  into 
English  under  the  title  of  Socrates  and  Ihr  ScxralK  Sflwoh  (London, 
1877).  For  a  list  of  special  treatises,  see  l  'el>erweg  in  his  Crundriss  d. 
Gtuhkkte  d.  Phiiosophie.  The  following  sources  of  information 
may  be  specially  mentiaaad:  F.  Scfaleiennacher,  "  Uefaer  d.  Werth 
d.  Sokrates  als  Philosophen,**  nl  AUt.  d.  brHiner  Akad.  d.  Wissrnsch. 
(1815)  and  Werke.  iii.  7,  2fi7-3o8,  translated  into  English  hx  C. 
Thirlwall  in  the  Pkiloiogkal  Museum  (Cambridge,  l8.-is).  ii. 
53*-SSS:  I-  F-  I-<'hit,  Pu  Pfmon  dt  Sorralf  (Paris,  i8i6,  iKjfO, 
reviewei!  I)y  1',  Littrt!  in  Midetine  ft  medfcins  (['.iris,  i>-~^r.  G. 
Grote,  History  o/Greut,  ch.  Ixviii.,  and  Plato  and  the  Other  Companiont 
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of  SokraUs  (London,  1865):  C.  F.  Hermann,  De  Socratis  otcuso- 
iaribus  (Gottingcn,  1854):  W.  H.  Thompson,  The  Pkaedrus  of  PlaUi 
(London,  1868),  Appendix  1.;  Joel,  Der  uhte  und  der  Xenopkontiscke 
Sokralft  (1901).  For  the  view  taken  in  the  jwesent  artirU'  with 
regard  to  the  iatfiinor,  sec  the  writer's  paper  "  On  the  iaiu^")'' 
Stxiratcs."  in  Ihe  Jtiurnai  of  Pkiielotj,  v.;  and  cf.  (  hr.  Mcincrs, 
Vrrmtifhle  philmnphixche  Schriflen  (LeipziR,  I77f>) — "  in  niuiiu-nt.s 
of  '  Schwurmcrei  '  Socrateit  took  for  the  voice  o(  an  attendant  genius 
what  waa  in  reality  an  instantanooM  pCMntfaaeBt  in  regard  to  the 
iwue  of  a  eontemplated  act."  For  a  fatler  etsteinent  of  the  writer's 
view  of  Plato'jt  reuitions  to  Sorratr*.  see  a  paper  on  I'la^.i's  Republic, 
vi.  5o<)  U  seq.,  in  the  Journal  of  Fhitoing^,  vol.  x.,ani)  ,i  M  ru  > of  lupers 
on  "  I'Lato's  Later  Theory  of  Ideas,"  in  vola.  x.,  id,,  xiii..  xiv.,  xv., 
SXV.  of  the  same  periodical. 
See  alio  SoriiisTS  and  Ethics.  (H.  Ja.) 

lOCRATES.  the  name  of  a  famous  5th-century  church  Mstorian. 

In ibe  course  iif  ilie  last  iwcnty-fivc  years  (435-450)  ll><^  reign 
of  Theodosiu^  11.  (the  first  thoroughly  Byzantine  cnipcror)  ;a 
Icut  six  church  histories  were  written  in  C.rcck  within  the 
limits  of  the  Eastern  Empire — tho«,c,  namely,  of  rhiKcilorRius 
the  .\rian.  of  I'hiiip  of  Side,  ol  Socr.ites.  ot  Sozoiiieii,  uf  1  hcurionl 
and  of  Hesychius.  Of  ihebc  the  lirsi,  no  longer  extant  cx<ipt 
in  fragments,  seems  to  have  been  the  most  important.  Those 
of  Philip  and  of  Hesychiits  (the  former  an  untrustworthy  and 
dfuiy  performance  mentioned  by  Socimtes  (vH.  96,  ifp  have 
also  p*r»ffcf«>-  The  lemiining  three  are  now  our  main  sources 
for  chuidi  hiitoiy  from  ConsCantinc  to  Theodosius  II.  None  of 
them  hu  vnitttnd  tmoa  »  fmh  treatment  «<  the  period  dealt 
frith  if  EhmUvih  m  three  begin  their  nanativea  about  the 
polatwhmhisdoaeK.  hthe  WctttheCJbwdlfrMiry  of  that 
author  had  already  hcen  contiDued  hy  Rufinui  tod  hv  CArMide 
by  Jerome,  and  the  work  of  Rufinus  was  certainly  known  to  the 
Byzantines.  Nor  did  these  write  independently  of  each  other, 
for  Sozomcn  (q.v.)  Lcrl^iinly  had  before  him  the  v.ork  of  Socrates, 
and  Theodorel  ((/.;•.)  knew  Ixith  of  them.  1  he  three  histories 
together  became  known  in  the  West  from  the  hth  rrntury  through 
the  selection  which  Cassiodorus  cau.sed  to  he  made  from  thetil, 
and  it  us  to  this  selection  (i!  «e  leave  Rufinus  and  Jt  ruiiie  out  of 
account)  that  the  middle  ages  were  mainly  indebted  for  all  they 
knew  of  the  .\rian  controversies,  and  of  the  pwiod  (enenUy 
between  the  Councils  of  Nice  and  Rpbesus. 

The  'EKxXi;criatrru^  icropia  of  Socntes,  BtSl  (Xtant  in 
■even  books,  cmbradng  the  period  fnmi  ja6  to  439,  Via  written 
in  439,  or  witluD  a  few  yean  thetnfter.  Be  WM  bom  and 
hmightut^tCamtMUnqilt.  ThodtteofUtbifthi*  uncertain, 
but  hcaanot  have  bceafnitom  38a.  Of  the  facta  of  Ma  ISe  we 
Itaow  pcaeticalfy  notliins,  except  that  he  was  not  a  cleric  but  a 
"  scholasticui "  or  advocate.  Of  the  occasion,  plan  and  object 
of  his  work  he  has  hinis-rlf  informed  us  in  thr  proUi,inirs  io  li;:, 
first,  second,  fifth  an<l  .sixth  hooks.  It  is  licdiiali'd  lo  o;ic 
ThcodorUS,  who  had  urKcd  him  lo  write  such  a  history.  He 
had  no  thorough  |)re])aral:on  for  the  task,  and  for  the  puriod 
down  to  the  death  of  Const  ant  in- 1  361)  waspr.ictically  d>.  in  nd<  ni 
on  Rufinus.  After  his  work  was  t'lnishcd  he  became  a  student 
of  Athanasius'  writings  and  lamc  to  sec  how  unlrusl worthy  hi* 
guide  had  been.  He  accordingly  rewrote  his  first  two  books  (sec 
H.  B.  ii.  1)  certainly  before  450  and  probably  before  444  (sec 
Geppert  p.  8),  and  it  is  only  this  revision  that  has  reached  us. 
The  chief  lourcts  from  vUdi  he  drew  were:  (i)  the  Church 
Hnltry,  the  Life  tf  CfrntmUint  and  certain  theological  works  of 
Euiebius;  (a)  the  CAureA  History  ot  Rufinus;  (3)  certaia  works  of 
Athanasius;  (4)  the  no  longer  extant  Sviwftvyt)  tBv  oamlua&f 
of  the  Macedonian  and  scmt-Artan  Sabinus — a  collection  of  acts 
of  councils  with  commentaries,  hrouphl  down  to  the  rei^  of 
Theodosius  I.  (this  was  a  main  source) ;  f  1; )  the  ComtantinopoUtiiit 
Chruudt;  (6)  possibly  a  collection  of  imprria!  hiopraphiis; 
(7)  lists  of  bishops;  (.S)  collections  of  letters  hy  members  of  the 
.•\rian  and  orlho<loi  parlies.  He  also  used  writings  of  (Iregory 
Thaumaturgus,  .\rchclaus,  .Xcacius.Uidymus.Cleorgeof  Laodicea, 
Gregory  Nazianzcn,  Timothy  of  Berytus  (sec  Lictzmann, 
A  pollinaris  von  LaodUca.  p.  44) ,  Nestorius.  Eusebius SchoLasticus, 
Philip  of  Side,  Evagrius,  Palladius,  Eutroptus,  the  emperor 
Juliut  and  orations  of  Libanius  and  Tbemisiiua;  and  he  was 
■lifsnBtly  acqvaintcd  irith  tome  of  the  worita  of  Orifen  and  with 


Pamphilus'  Apolofiia  pro  Origrne.  (On  his  sources  see  Jeep, 
and  c^peciall;,  Geppert.)  Jeep  alleges  (pp.  iiii  si)<i.),  liut  without 
adequ.ue  proof,  that  he  made  use  uf  Philostorgius.  As  regards 
profane  history  bis  materials  were  exceedingly  defective.  Thus, 
for  example,  he  confesses  that  his  reason  for  not  giving  an  account 
of  the  wars  of  Conslantinc  is  his  inability  to  ascertain  anything 
certain  about  them  (v.  pra^.).  His  wckonings  by  Olympiads 
arc  generally  wrong,  the  error  ariiuig  cUefiy  fran  rerrlceinoii 
He  is  greatly  indebte<l  to  oral  tfuditiaa  ud  to  the  teadaMiqr  of 
eye-witaeHCS,  especially  of  merahen  of  the  Novatum  community 
in  COimtantinoplc ;  some  things  also  he  has  set  down  from  per- 
sonal knowledge.  The  contents  of  the  closing  books  are  for 
the  most  part  derived  from  oral  tradition,  from  the  narratives 
of  iricnils  and  countrymen,  from  what  was  Still  generally  known 
and  current  in  the  capital  about  pUt  CVUnti,  Wld  ftOm  thc 
ephemeral  literature  of  the  day. 

The  theological  position  of  Socrale*,  so  far  a«  he  can  be  xaid  to 
have  h-id  one,  is  ut  once  disclosed  in  his  unlimite<J  admiration  (oC 
(Jrigen.  .Ml  the  enemies  of  the  great  Alexandrian  he  regard* 
merely  as  empty  and  vain  obiCHiwMiatss  for  the  orthodenr  of  his 
hero  he  apixals  to  Athanasitt*.  Clowiy  cocmcctcd  With  fits  Ueh 
n  t;an!  f:ir  ()rij;en  are  hi»  appreciation  of  science  generally  and  the 
moderation  of  his  judKment  on  all  dogmatic  questions.  According 
to  him,  "EXXiji-uc^  Teuio'a  is  quite  iniii-fH  nsablc  within  the  C  hurc  h; 
many  Creek  philo^jphei ■.  \w  n  1;  l.u  tmin  the  knowledge  cjf  l'.<i.|, 
a»  is  proved  bv  their  triumphant  arguments  against  atheists  and 
gaiMsyers  of  divine  providence.  The  apostles  did  not  set  them- 
■dves  against  the  study  of  Greek  literature  and  acienoe:  Paul  had 
even  made  a  thorough' study  of  them  himself.  The  Scripture*,  it 
b  true,  eont.c'.n  all  that  appertains  to  faith  and  Ufe.  but  give  no 
clue  to  the  art  of  ciinfuting  ((ainsaycrs.  Creek  science,  therefore, 
must  not  he  banished  fr^jni  the  Church,  and  the  tc-ndein  \  within  the 
Churrh  so  to  cleal  with  it  i.s  wrung.  This  point  of  view  was  the 
common  one  of  the  majority  of  educatod  Christians  at  that  period, 
and  is  not  to  be  regarded  as  cxcejitiaaaily  liberal.  The  same  holds 
true  of  the  position  of  Socrates  in  regard  to  dogmatic  questions. 
On  the  one  hand,  indeed,  cjrthodoxy  and  hereby  are  gymlKilinil  to 
his  niinci  by  the  wji.'.it  ;inr|  the  tares  re»ix-ctively ;  he  elini;*  to  the 
naive  opinion  of  CitV'  lii  i'-m,  that  contemporary  iirthi..ili/\\'  has 
prevailed  within  the  C  hurch  from  the  first;  he  reecj^ntzcs  the  true 
iaitb  only  in  the  mvsiery  of  the  Trinity ;  be  judge*  heretic*  who  have 
been  already  condemned  as  interlopers,  as  impudent  innovators, 
actuated  by  bad  and  M.-lf-seeking  motives;  he  apologizes  for  having 
so  much  as  treated  of  Arianism  at  all  in  his  history  of  the  Church; 
he  fielievc  s  in  the  inspiration  of  the  cHrlesiastieal  eouni  iU  at  muc  h  as 
in  that  c)f  the  Scriptures  themselves  Hut,  on  the  other  hand,  he 
takes  abtiolutcly  no  interest  in  dui;matic  subtleties  and  clerical 
disputes;  he  rc^rds  them  as  the  source  of  great  evils,  and  expresses 
his  craving  for  peace:  "one  ought  lo  adore  the  ineffable  mystery 
in  silence.  '  Tliis  attitude,  which  was  that  of  most  i-cjuc  ated 
Bycantine  laymen,  has  in  [larticular  cases  made  it  possible  for  him 
to  arrive  at  very  free  judRments.  Kvc-n  Rrantinp  thai  some  fcelilc 
rr"jain»  of  anticpie  re  serve  may  have  c cinlribcHecl  to  this,  and  eve  n 
<di  -lough  some  of  it  is  certainly  to  be  set  down  to  his  dis()o<.ition  and 
tern[ierament,  still  it  was  his  religious  passivity  that  here  dcter- 
mnv  <i  the  character  of  Socrates  and  m,ide  him  a  fvpical  example 
ol  i!u  l.iic  I  Ks/jintine  Chrislianilv.  It  Sxrates  had  liverl  ab,nit  the 
\e.ir  he  certainly  would  not  fiavc  ranked  hiniself  on  the  side  of 
.■\thanasius,  but  would  have  joined  the  party  of  me<liation.  But — 
the  6tiooiau)t  has  been  laid  down,  and  must  f>e  rcec^nized  as 
eorrettly  expressing  the  mystery;  only  one  ouj^ht  to  rest  satisfied 
with  that  word  aim  with  the  repudiation  of  Ariani<^m.  .Anything 
more,  evcrj-  new  diatinction,  is  mischievous.  The  controversy  in 
its  details  is  a  ia<rra,iaxla  to  him,  full  of  misimderstandinns  S)nie- 
times  he  gives  prominence,  and  corri;tl\.  to  the  fact  th.it  the 
disputants  partially  failed  to  understand  one  another,  because  they 
had  separate  interests  at  heart-- tho>e  on  the  one  side  dedring above 
cverj'thing  to  gu.ird  .iKainsi  polythi  ism,  those  on  the  Other  being 
most  afr.iiil  of  .^abelliaiiism.    He  did  not  fail,  however,  tO  fecogniae 


also  that  the  controversies  frc<)uently  had  their  root  in  1 
tion.  dandi  r  .i.id  sf.|jhistr\  .  Nnt  unfrc^qurntly  he  passes  vcr\'  sharp 
judgments  nr.  whole  >;io;j]is  of  luslKijis.  In  the  pref.uc  ti<  hi-  tilth 
l>ouk  be  excuses  hit  trenching  on  the  region  of  political  history  cm 
the  ground  of  his  desire  to  spare  his  readers  the  disgust  which  perusal 
of  the  endless  disputes  of  the  bishops  could  not  faU  to  excite,  and  in 
th,it  to  his  sixth  book  he  pride*  lumself  on  never  h.ivinn  flattered 
even  the  orthodox  bisho|>s.  This  attitude  of  his  has  given  him  a 
ccTtain  measure  of  impartiality.  Constantius.  and  r\Tn  Julian  — 
nut  \  .di  iis.  t;  is  true — are  esii::\.jied  \'i  r\  l.dilv-  rill  .\r;.in  Cuths 
v.hi>  died  for  their  religion  are  recc>j;nized  as  uenuine  martyrs.  His 
characterizations  of  Cyril  and  Nestorius,  and  his  narrative  and  criti- 
cism of  the  beginnings  of  the  Christological  controversy,  are  models 
of  candour  and  historical  consdeatiouMieH,  In  ficquent  instances, 
mofeovcr,  he  acknowledges  kis  own  inconipetedcy  to  givo  an  opiulon 
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itaA.  hands  die  quesdon  over  to  the  dervy.    For  the  dergv  aa  a 

whole,  in  Kpitc  of  his  criticism  of  individiuus,  he  has  the  very  ni^hcst 

■Cncct.  as  also  for  the  monks,  without  hims«'lf  ni.ikinK  any  iimnlinate 
leunoos  ^jrofcsbion^.  In  ,i  !.p<.-i  iiil  c'iLur'rU^  of  lori'^idcralilc  length 
be  naa  paid  a  tribute  of  the  highest  order  to  moiiaehism,  and  in  his 
characterization  of  Theodosius  il.  also  (where  he  has  made  use 
of  the  brightest  colours)  he  does  not  fail  to  point  out  that  in  piety 
the  emperor  could  almost  compete  with  the  But,  apart 

from  these  two  chapters  (iv.  33,  vii.  33).  it  U  but  Kldom  that  one 
could  learn  from  the  {wges  of  Socratc*  that  there  was  such  a  thing 
as  nionasticism  in  thos»-  <la\'i-  To  hi*  mind  the  convent  i-i  not  far 
removed  from  the  church,  ar<l  as  a  biyman  he  is  not  at  all  inclined 
to  accept  the  principles  <if  humhi  Iumii  .is  .ipiilyinj;  to  hii:is<  li'  or  to 
square  his  views  of  nistory  in  accordance  with  them.  He  has  even 
■MM  to  far  aa  fonaalfy  to  onceM  bia  sympathy  with  PapiunitiHS, 
Iba  diaiw|yitt  of  the  tltfit  irf  DUtopa  to  matiy. 
'  .  Aa  a  source  for  the  period  witnin  which  ne  wrote,  the  work  of 
Socrates  is  of  the  greatest  value,  but  as  "  history  "  it  disappoints 
e\'en  the  most  mixlest  exjiortations,  F.usfhiiis,  aftiT  all,  had  s»>me 
conception  of  what  h  meant  by  "  chunh  hiirtnry.  "  liut  Socrates  has 
none.  "  A»  long  .is  there  is  peace  there  is  no  materLil  for  a  history 
of  the  church  " ;  but,  on  the  other  hand,  neither  do  heresies  by  righta 
come  into  the  stor^'.  What,  thin,  is  left  for  it?  A  collection  of 
•neodotcs  and  a  scries  of  episodes.  In  point  of  fact  this  is  the  view 
fCtuaUy  taken  by  Socrates.  His  utter  want  of  care  and  consistency 
appears  most  cicarlv  in  his  vacillation  as  to  the  relations  between 
ecrleMastical  and  political  history.  At  one  time  he  brings  in  politics, 
at  another  he  excuses  hini?<lf  from  doing  so.  He  has  nut  failed  to 
ot):4'rve  th.it  Church  and  St.ite  ac:  .irui  react  ujKjn  each  'Jther;  l)ut  he 
ba£  no  notion  bow  the  relation  uuuht  to  be  conceived.  Ncverihcl««», 
Ua  whole  nrmtiwe  foUowa  the  tanad  of  political— dwt  ia  to  My, 
of  tmiyrial  hlitcty. ,  This  indeed  b  chanctcfiatie  of  hit  Byantlne 
Giristian  point  of  view;  church  history  becomea  nMtamorphoM.-d 
into  a  history  of  the  emperon  and  of  the  state,  because  a  spec  ial 
church  history  is  at  bottom  imixjssible.  But  even  so  one  hardly 
hears  anytliiti^;  alwiut  state  or  court  except  great  enterprises  and 
anecdotes.  I'olitical  insight  is  wholly  wanting  to  Socrates;  all 
the  orthodox  emperors  bUue  forth  in  a  uniform  light  of  dazzling 
splendour;  even  the  miserable  Arcadius  la  praised,  and  Theodosius 
II.  figures  as  a  saint  whi>se  exemplary  niety  turned  the  capital  into  a 
church.  If  in  addition  to  all  this  we  l>ear  in  mind  that  in  his  later 
books  the  historian'-!  horizon  is  confined  la  the  city  and  patriarchate 
of  Constantinople,  that  he  was  exceedingly  ill  inturmcd  on  all  that 
felatcd  to  Kiime  and  the  Wc-.;.  th.it  in  unlVr  to  fill  out  his  p.iges  he 
has  introiiucLtl  n.irr;it'.v.j^^  .jf  tSu  ■■■t  iniiinjKjrtant  description,  that 
la  aot  a  few  instances  he  has  evinced  his  crcduUty  (although  when 
CW^WHiil  with  tho  Bwkfity  of  hiacoatemporariaa  he  iaaliti  entitled 
to  be  called  critical),  it  beEonce  nfficicntly  clear  that  hb  History, 
viewed  as  a  whole  and  aao  literary  production,  can  at  be^t  take  only 
a  secondary  pkice.  One  great  ewilfencc,  howewr.  cannot  be  denied 
him,  his  honest  and  sincere  desire  fo  Ije  imjKirtial,  He  tried  also, 
as  far  as  he  could,  to  distinguish  l>etween  the  certain,  the  proliable, 
the  doubtful  and  the  untrue,  lie  ni.ule  no  preteiKe  to  be  a  neareher 
of  hcarta  and  frequently  declines  to  analyse  moti\'cs.  He  has 
made  frank  confession  m  his  newience,  and  in  certain  passai^ 
hia  CrttlGal  judgment  and  5alx?r  cense  and  circumspection  are  quite 
atriUng,  He  wriiet  a  plain  and  unadorm^d  style  and  shuns  super- 
fluous words.  Ocrasiunally  even  there  are  touches  of  humour 
and  of  trenchant  ^,^tl^l• — .il«ays  the  sign  uf  an  hunest  writer.  In 
ihort.  his  learninfj  and  knowledge  can  be  trusted  little,  but  his 
goodwill  and  straightforwardness  a  great  deal.  Considering  the 
circumstances  under  which  he  wrote,  it  can  only  be  matter  for  con- 

Stulatlon  that  such  a  man  tiuNtld  have  become  our  informant  and 
t  hia  work  has  been  preserved  to  IM. 

FinaHy,  it  looks  a-s  if  Socrates  was  either  himself  otiginally  a 
Novatianist  who  had  afterwards  joined  the  Catholic  Church,  or  stood, 
through  his  ancestors  or  by  education,  in  most  intimate  relations  v,  iih 
the  Novatianist  Church.  In  his  Jlnlory  he  betrays  great  sympailiy 
with  that  body,  has  gone  with  exactness  into  its  history  in  (  onstanti- 
aople  and  Pbr^-gia,  and  is  indebted  for  much  of  the  material  of  hia 
work  to  Novatianist  tradition  and  to  bis  intcrcourae  with  prominent 
raembcn  of  the  sect.  Both  directly  and  indifectly  ha  has  declared 
tint  Novatlanists  and  Catholics  are  brothera,  that  as  such  they 
ought  to  seek  the  closest  relations  with  one  another,  and  that  the 
fomer  ought  to  enjoy  all  the  privil<>;t-,  d*  ihe  latter.  Hi-.  • 
Iwwever,  had  only  this  mult,  that  he  himself  afterwards  fell  under 
auipirinn  of  Nowatianian. 

Editions  and  Literature. — Socrate*'  HislotyhnH  been  edited  by 
Si,  |ilianus  (Paris.  1544;  (ieneva.  i6lJ),  V'alesiiis  ,1'aris,  1651^  sqq.). 
Reading  (Cambridge,  1720).  Hus^ey  (Oxford.  1S53,  reisxued  by 
Bright.  1878).  It  IS  al.so  to  be  found  in  volume  Ixvii.  of  Migne  s 
Patroiogia,  and  there  is  an  Oxford  school  edition  (1844)  after  Reading. 
The  mutt  English  translation,  leviaed  by  Zenoa.  ia  publlahed  in  the 
Meew  and  post  Niccne  Fathers,  and  series,  voL  IL  There  are  Testi' 
Wt0ldu  velerum  in  Valesius  and  more  fully  in  Hussey;  and  Nolie's 
mpcrin  Ttibint-  Quartalschr.  (i8,so,  p.  5i«»eq.),containsemenrIation5 
Id  nUwey's  text,  and  ni>tes  towards  the  history  of  the  ti-rt  ind 
editions;  sec  also  '  H 11 (  k.  in  Thfol.  lit.  Zlung.  (iHyq).  no.  .'iv 

Special  studies  have  been  made  by  Barooius,  Miraeus,  L»bbi, 


Valesius,  Halloix,  Scallgcf,  Ceillter,  Cave,  Dupin,  Pagi.  Ittie.  Tille- 
mont.  Walch.  GiUmn,  Schroctkh,  Lardner.  Sec  also  Voss,  De 
hiitor.  griitfis;  Fabrieiuj.-Hark-^s.  BiUioth.  j;r..  vol.  vii,;  Kossler. 
Bihliolhek  <i.  Kin  heni'dler  \  ll<ilzhau!*  n,  De  jimtilms  qutbui  Socr., 
So:.,  ai  Theod.  in  uribendti  historia  .locrii  u.\i  iuni  (( rottinj;en.  IJ^JJ); 
Stiiudlin,  Gtsck.  u.  Lit.  d.  K.-C.  (Hanover,  1827);  Baur,  Epocken 
(1852);  Harnack.  "  Socratts  u.  Sotomtn  "  in  Hercug-Huuck's  Rtai- 
encykl.,  3nd  cd.;  Loeschke,  " Sokratea."  ibid.,  jnLed.  Detached 
details  are  given  also  in  wtvks  upon  Comtantine  (Manto),  Julian 
(MQckc.  Ro<lc,  Neumann.  Rcndall),  Dama.sus  (Rade).  Ananism 
((iwatkin's  Sludits  of  Arianiim,  which  gives  a  severe  but  trust- 
'  uorthy  criticism  of  Kufinus  and  discusiies  the  manner  in  which 
>iK  rates  was  related  to  hini  ;.  the  emperors  after  Julian  (Pe  Broglie, 
Kichter,  Clinton,  the  Welt^schtchU  of  Ranke,  the  Geuh.  d.  ost- 
rimischrn  Reithts  unUr  dm  Kaiient  Attadius  u.  Thead.  II.  (1885)  of 
(jQldcnpcnning,  and  the  Kaiter  Tkeodositu  d.  Gr.,  Halle  (1878)  of 
(>Olden|ienning  and  IlBand.  the  last-named  work  discussing  the 
relati'  in  >,{  Socrates  txi  Sozomen),  the  barbarian  migrations  (Wietet^ 
hiiiii,  D.ilui).  the  Goths  (Waitz.  Bcssel,  KaulTmann  and  Scott's 
I'lftliis,  1SK5).  Lastly,  reference  may  be  made  to  S;irrazin,  Pf 
'I'hmlnrn  I.ertore,  Thtophanis  fonle  praedpuo  (18H1,  treat.s  of  the 
relati  in  1h  twccn  Socrates  anti  Sozomen,  and  of  the  completeness 
of  the  lornier'.s  workj;  Jeep,  QtuUenuntersuck,  a.  d.  trieth.  Kircken- 
histarOunt  (1884);  Cieppert,  Dit  QiuUm  iit  KvdmUUtHkin 
SocraUs  SdubSma  (189^  (A.  Ha.:  A.  C  HcC.) 

SODAUTE,  a  group  of  rork-fomiing  mimnls  comprifinf  the 
following  isomorphous  species: — 

Sodalite        .       .  Na4(AlCI)AI:lSiO.), 
HaUynite  (Nai.  Ca)i(NaSU,  AI).'M,(Si04)< 

Noadile  .  Na4(NaS0.-AI)Al.(SiO<)> 

Usurite  Ka«(NaSiAI)AI>(SiO«)t 

They  are  thus  scHlium  tor  calcium)  aluminium  silicates,  with 
chloride,  sulphate  or  sulphide.  In  their  orthosilicate  formulae,  as 
above  written,  and  in  their  cubic  crystalline  form  they  present  a 
certain  resemblance  to  the  members  of  the  garnet  group.  Crystala 
usually  have  the  form  of  the  rfaomhie  Jodwahedion.  and  aw 
often  twinned  with  interpenetration  on  an  octahedral  plaab 
They  an  white,  or  often  blue  in  colour,  and  hnve  a  vitncnu 
lustre.  The  budnew  b  sht  the  «edfic  gnwity  a*s-»*4. 
I  bese  minerab  are  chanctofstic  constittwats  of  Ignema  rocks 
rich  in  soda,  and  thc>'  also  occtir  in  mctamotphic  Umcstooea. 

The  species  sodalite  (so  named  because  it  contains  soda)  occur* 
as  well-iormed.  colourless  crystab  in  the  elected  limestone  blocks 
of  Monte  Somma.  Vesuvius,  and  in  the  soaalite-syenite  of  Jiilbne- 
haab  in  south  Greenland.  Massive  blue  material  is  common  in  the 
elaeolite-syeniles  of  southern  .Norway,  Gyergyo-tHtrA  in  Transyl- 
vania, Miyask  in  the  I'rals,  Litchfield  [n  Niainc.  Ehingannon  in 
Ontario,  Ue  river  in  KcMileiiav  county.  Hriti--!'.  (  olutnbia,  &c. ;  at 
the  three  last-named  localities  it  is  found  as  large  m.isses  of  a  bright 
sky-blue  colour  and  suitable  for  cuttiaK  aa  an  onvmiental  ftone. 
Recently,  large  maaM*  With  a  pbllc  oolottT^  willch  quickly  fades  on 
exposure  to  Tiglitt  have  been  met  with  in  elaeolite-pegmatite  at 
Kishangarh  in  lufputana.  HaQynite,  or  haOyne  (named  after 
R-  J.  iTauy),  occurs  as  hricht  blue  Cf>'»tals  and  grains  in  the  lavaa 
([ihonolite,  tephrite.  l'^i  il  Vesuvius.  Rome,  the  Eifcl,  &c.  Nose- 
lite,  or  noscan,  is  found  as  greyish  crystals  in  the  sanidinc  bombs  of 
the  Eifel.  Lazurite  is  an  important  constituent,  together  with  some 
haOynite  and  sodalite,  of  lapis-lazuli  (q.v.).  (L.  J.  S.) 

SODEN,  a  town  and  spa  of  Germany,  in  the  Prus.sian  pro- 
vince of  Hesse-Nassau,  pleasantly  situated  in  the  valley  of  the 
Sulzbarh  under  the  southern  slope  of  the  Taurus  range,  to  m. 
from  Frankfort-on-Main  and  4  m.  N.  from  H5chst  by  rail. 
Pop.  (1905),  1Q17.  The  chief  interest  of  the  place  centres  in  its 
brine  qpcinga  which  are  higely  inpngoated  with  carlioaic  add 
gas  and  oidde  of  iron,  and  are  eflScadous  in  chronic  catarrh  of 
the  respiratory  organs,  in  Uver  and  stomach  dtaorden  and 
women's  diseases.  The  waters  are  used  both  internally  and 
j  externally,  and  are  largely  extiorted.  Soden  lozenges  (S.\1rner 
i  J'aslillen),  con<len.se<l  from  the  waters,  are  also  in  great  repute. 
Soden  has  a  large  and  wcll-ai)ix)inted  Kurhaus,  an  Evangelical 
and  a  Roman  Catholic  church,  and  a  hospital  for  indigent 
patients. 

See  Haupt,  Soden  am  ratuuu  (WUrzburg.  1903);  and  KOhbr, 
Per  Kurort  Soikn  am  Taunus  luidMbie  Vmgebungen  (Frankfort,l873). 

MUHDI.  «— MAim,  Fbbihbsr  von  (iSja-  ,  ),  Gonaii 
btbiicai  acholBr,  waa  bom  in  Ondnnatl  00  the  itth  o(  August 

1852,  and  was  educated  at  the  university  of  TfUnngen.  He  was 

minister  of  Drcsdcn-Striesen  in  1881  and  in  1887  became  minister 
oi  ihc  JcruH-ileni  Church  in  Berlin.    In  i88q  he  became  priviit 
dount  ia  the  university  of  iierlin,  ami  four  years  later  was 
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appointed  ettnoidiiiaiy  prafawr  of  divini^.  His  earlier 
woiki  iaduSm  Pmppirkrkf  (1890):  "  Vntmodumien  aber 
aoiuat.  Scliiiftm»  in  tiae  PrtttO,  JtM.  iMtg.  Siudien 
md  Sckr^Ummemhr  (iflpj-tSp;);  Und  was  M  d.  etangd. 
Kinhe? (ird.ed.  tSt)o);  Reisebriefeaus  PatOttmaiTad  ed.  igoi); 
Palislina  und  stine  Gesch.  {2nd  cd.  IQ04);  Die  wkhtigslen  Fragen 
im  Ltben  Jcsu  (1UO4);  Urchr'utlUhe  Liierc.turgfsch.  (t(>04).  Mis 
most  important  IxMik  is  Dif  Schrijtni  des  nrurii  TesUimcnIs,  in 
ihrcr  iilttstcn  errcuhburcn  TcxigeiUdt  hiri'estclil  auj  Grund  ilircr 
T<xtgcsrhit:!ilc  (Hfrlin,  Bd.  I.,  looj-igio);  curtainly  the  most 
important  work  on  the  text  of  the  Xcw  Tt-stamcnt  which  had 
bet'n  publislied  since  Weslcott  and  Hort's  New  Testament  in 
the  Original  Greek  (see  Bible:  Nat  Tt^amei^. 

\<m  SfwJi-n  introduces,  bcsid«  a  new  notation  of  MSS.  fsrr  Bible, 
X.T.  MSS.  anil  vur-Mons).  a  new  theory'  of  text^jal  tii-i'iry.  \\v 
ihinlu  that  in  the  4th  century  there  were  in  existence  three  recen- 
•iom  of  the  text,  which  he  distinpiuhcs  nK,B  and  /•  with  the 
followinK  characteristics  and  attestations. 

JC  ooTTL-sponds  roughly  to  Westcott  and  Hort's  Syrian  Antibchian 
text;  it  wa&  probably  made  by  Lucian  in  the  4tn  century.  This 
wa*  in  the  eml  the  most  pi>pul.'jr  form  of  text,  and  !s  found  in  a  more 
or  less  degenerate  state  in  all  lute  MSS.  I'lu'  \Kirc>t  n  (■ri-rni  uivcs 
arc 


6i(U).  <  75  (V).  93,  (461),  94,  1027  iS).  1126  (476= scrivener  s  k) 
>  (fi6i).  Later  recensions  of  iC  are  called  K*  and  JC,  aad  there 


are  also  others  ot  te«s  imponanoe  which  reptcaent  tha 
of  JC  with  other  tcxt». 
H  represents  Westcott  and  Hort's  Neutral  and  Alenndriaa  texti 

between  which  von  Sodcn  docs  not  distinguish. 

It  is  f<Minil  in  eleven  MSS.  in  varj'ing  degrees  of  purity:  41  (B),  i2 
(»).« 3  (C).  46  (♦).  i  48  (33),  .36  (2).  f56  (L).  «76  (A) .  ioa6  (89a). 
«  371  (1241)  and  c  370  (S79)'  P«t— en  neia  MSS.  there  is  no  very 
intimate  connexion  exoe^  between  1 1  and  (  2  (B  and  ■)  whicn 
(nwcaent  a  common  original  (8'"*).  J'"*  is  the  best  rcprescntati\-e 
tuH,  but  it  has  been  oniaminated  by  the  Egv'ptian  versions,  and 
aometimes  by  the  K  and  /  texts  and  by  Origin,  though  not  to  any 

gnat  extent  . ' 

The  other  H  MSS.  are  none  of  them  equal  in  value  to  the  two  great 
undals.  They  have  all  been  iollueacea  by  JCj/,  and  by  the  text 
of  parallel  passages,  to  a  greater  extent  itan  K^.  or  than  cither  of 
the  two  witnesses  to  1^,  but  sooie  of  tliem  have  less  Egyt>tian 
eorruption. 

The  oritnn  of  the  //  text  must  be  regarded  as  unquestionably 
Ejiyptian.  in  view  of  the  fact  that  it  wu^>  u-o'.  by  all  the  Knyptian 
Church  writer!!  alter  the  end  of  the  3rd  centuo'>  'ind  von  Sotlen 
adoplB  the  wdMoMNm  hypottwM  fiiat  made  popular  by  Bousset. 
libat  tt  lepreaenta  the  leccniioo  of  HesycMns. 

/  does  not  quite  correwjond  to  anything  in  Westcott  and  Hort's 
system,  but  has  points  ol  contact  »nth  their  "  Western  "  text.  It 
in  found  in  a  series  of  sulvRrrmps  of  MSS.  known  as  //',  J,  and  others 
of  less  ini(.>i.>niiii<'<-  (aUiut  t^ksin  Mil)^;rnu|)-i  ,irt  !-Uf,y;i--;c(l).  Of 
these//'  is  a  family  containing  Cod.  /and  it.s  allies  (4234,«346,  4457. 
<4<S7.  As>}«  saSS  (33)  and  some  allied  MSS.  c303  i>7^).  0)^3  and 
f  II31;  Ju  the  well-known  Fcrrar  group:  and  /■  contains  i  5  (O), 
«93  (565). «  '33  {70"), « ifiS  (JS).  tosoand  some  others.  It  is  necessary 
to  note  that  von  Sx]<  n  is  able  to  pi.ice  D  in  this  group  because  he 
re^.irds  it  as  owinj;  many  of  its  n!i>st  remarkable  readings  to  contami- 
[Uiiiim  «iih  the  Italia  \iT?i<in.  /  i-.  according  to  von  S<xlen,  a 
Palestinian  recension  connected  with  Euacbius,  Pamphilus  and 
Onsen. 

Alter  estaUiahtng  the  text  of  /,  H  and  K,  von  Soden  reconstructs 

an  hypothetical  text,  I-U-K,  which  he  believes  to  have  been  their 
ancestor.  He  then  tries  to  show  that  this  text  was  known  to  all  the 
writers  of  the  3r<l  anil  2ntl  leiit iirii-s.  tiut  has  iiiilur.ill)  to  account 
for  llie  fact  that  the  quotatioiT.  of  thi-s*.-  writers  and  the  ti'xt  of  the 
early  ver>ion»  often  diverge  from  it.  The  explanation  that  he 
offen  is  that  the  Diatcasaron  of  Tatbn  was  widely  used  and 
corrupted  aD  extant  texts,  so  that  the  Uld  Syriac.  the  Old  Latin, 
the  quotations  of  Irenacits,  Clement,  Tcrtiillian  and  others  may  be 
regarded  as  various  OOmbination.n  of  the  fatianic  text  and  i  tl  K. 
Finally,  he  trie?^  to  ibow  that  the  Tatianic  text  is  itaeil  in  the  main 
merely  a  corrupt  fans  a(/<li'<J(alMiadlBflnlir(o«dt  the  noiiiitics 
of  Talian's  plan. 

For  critiasm  of  this  important  theory  ap  to  1909  see  Nestte'a 
Eii^ahnmg  Ht  ias  gnethuthe  new  Teslament,  pp.  374-378  (3rd  cd., 
GBttiMca,  1900),  aad  K.  L«ke'a  Pnfunr  H.  wm  Sodm's  TrtatmmU 


■«  *  icaport  of  Swcdm,  in  the  district  (iSn)  of 
Gefleborg,  on  an  inlet  of  the  Gulf  of  Bothnia,  ne.ir  the  mouth  of 
the  Ljasnc  River,  183  m.  K.  by  W.  of  Stockholm  by  rail.  Pop. 
(iQoo),  11,258.  This  is  one  of  the  principal  centre*  of  the  timber 
export  trade,  havir-.;;  saw-milLs.  planing-mills  and  wood-pulp 
works.  There  are  also  ironworks  and  breweries.  Vessels 
drawing  15  ft-  have  access  to  Branth.Hll,  where  they  generally 
load.  The  harbour  n  at  the  suburb  of  Stugsuod.  It  b  usually 


ice-bound  for  Mme  four  months  in  wmtcr.  The  town  was  given 
municipal  privileges  by  Gustnvus  Addpfaus  in  i^io,  but  is 
modern  in  sfipeanncc^  hnviog  been  niniilt  alter  lins  in  i86e  ud 

iMS- 

SODBRllfl.  PIBBO  (1450-1513),  Florentine  statesman,  nai 

elected  gonfalonier  for  life  in  1502  by  the  Florentines,  who 
Nvishc<l  to  give  greater  staljility  tu  lh;-ir  rt  pu'ilii  .m  institutions, 
which  had  bec'ti  restored  alter  the  e.vpuUioii  ol  I'iero  de'  Medici 
and  the  martyrdom  of  Savonarola.  His  rule  proved  moderate 
and  wi-se,  although  he  h.id  not  the  qualities  of  a  great  states- 
man. He  introduced  a  sy.slem  of  n.itiomd  militia  in  the  pl.ice 
of  foreign  mercenaries,  and  during  his  government  the  long 
war  with  Pisa  was  brought  to  a  close  with  the  capture  of  that 
city  by  the  Florentines  in  1 509.  Grateful  to  France,  who  had 
.a.ssi.sted  him,  he  always  took  the  French  side  in  Italian  politics. 
But  in  1512  the  Mcdid  with  the  hdp  of  a  Spanish  amy  returned 
to  Florence,  deposed  Sodethii  and  drove  iilm  into  exile.  He 
took  refuge  at  Raguaa  in  Dalmatia,  wfacie  lie  remained  nntfl  the 
dection  of  Pope  Leo  X.,  wlm  sniniiKmed  liim  to  Rod*  and  OOO' 
ferred  many  favours  on  ldm«  Soderiui  lived  in  Rome,  working 
for  the  good  of  Florence,  to  which  he  was  never  allowed  to  return, 
until  his  death. 

Sts:-  Raz-ri,  \'iUt  di  Pier  Sodcnr.i  (Padua,  17j7),  also  the  articles 

SODERTELGE,  a  town  of  Sweden,  in  the  district  [Ijis  J  of 
Stockholm,  33  m.  W.S.W.  of  Stixkholm  by  rail.  Pop.  (loool, 
8,207.  It  is  beautifully  situated  on  a  bay  of  Lake  Malar,  which 
is  here  connected  with  the  Baltic  by  tin-  Suderlclge  canal,  «!  m. 
in  length,  with  a  minimum  depth  of  10  ft.  This  is  on  the  route 
followed  by  tlie  Gttn  Canal  steamers  between  Stockholm  and 
Gothenburg:  it  was  opened  in  xSig,  though  a  canal  was  begun 
here  in  the  first  half  of  the  15th  oentuiy  at  the  instigation  of 
the  patriot  EngelbrechU  Thetowneoatainsanaociantdnircli, 
believed  to  date  faen  ciioo.  Here  and  hi  the  neighiwurheod 
axe  the  iwideacea  ti  many  of  the  hnrinrw  class  of  Stockhobn; 
and  the  town  b  in  favour  as  a  summer  resort,  ha\  ing  luuieral 
springs  and  baths.  There  are  engineering  shops  producing 
railway  stock  and  motors,  jute  sjnnning  and  weaving  mills,  and 
match  and  joinery  works. 

SODIUM  [symbol  Na,  from  Lat.  iidlrium;  atomic  weipht 
23  00  (0=i6)J,  a  chemical  element  belonnin^  to  the  group 
of  alkali  metals.  It  is  abundantly  and  widely  diffused  in  nature, 
but  alw.-iys  in  combination.  Sodium  chloride,  or  common 
salt  (q.v.),  is  exceedingly  common,  being  the  chief  salt  present 
in  sea-water,  besides  occurring  in  extensive  stratified  deposits. 
Sodium  carbonates  are  also  widely  daperscd  in  naturoi  fmnniag 
constituents  of  maiqr  minmal  mten,  and  occwniiig  as  piin* 
cipal  saline  txmipoHfntt  in  natnm  or  tmna  lakes,  aa  cflhites- 
cenesa  fa  Lower  Egypt,  Psiria  and  China,  and  as  urao  in 
Mexico,  Colombia  and  Venesuela.  The  solid  crusts  fornid  at 
the  bottom  of  the  salt  lakes  of  the  Araxes  pkin  in  Armenia 
contain  about  16",  of  cLirlxjn.ite  and  So  of  sulphate.  In 
Colombia  there  occur&a  double  salt,  NaiCOj  CaCO,-6HjO,  known 
as  gay-lussite.  In  Wyoming,  California  and  Nevada  enormous 
deposits  of  carbonates,  mixed  in  some  cases  with  sulphate  and 
with  chloriile,  occur.  .Mxiut  S7.ego<lni  if.  Hungary  and  all  over 
the  vast  pusztas  (steppes)  betw^cen  the  Theiss  and  the  Danube, 
and  from  the  Theiss  up  to  and  Iwyond  Debreciin,  the  soil  con- 
tains sodium  carbonate,  which  frequently  asiiumes  the  form  of 
crude  alkaline  crusts,  called  "szckso,"  and  of  small  saline 
panda.  A  purified  sperimiw  ol  ancfa  Ddiiecain  soda  was  found 
tooaiitafaBSBMidiBa9o%af  iealo>rboBate,NaCQWand  4  el 
ooouDon  aah.  Natnrul  sulphate  occurs  m  an  anhydrous  con- 
dition as  thenardBte,  NasSOi,  at  Tarapaca,  Chile,  and  fa  the 
rock-salt  deposits  at  Espartinas  near  Aranjucz,  Spain.  Hy- 
drated  sulphates  occur  at  several  localities  in  the  province  of 
Madrid  and  in  other  provinces  of  Spain,  and  at  Muhlingen  in 
.Aargau.  and  copious  deposits  of  glauberite,  the  double  sulphate 
of  Sodium  and  calcium,  are  met  with  in  the  salt -mines  of  Vil- 
larrubia  in  Spain,  at  Stassfurt,  and  in  the  province  of  Tarapaca, 
Chile,  I'tc.  .\  native  nitrate  of  so<fa  i.s  oht.iined  in  great  abund- 
ance in  the  district  of  Atacama  and  the  province  of  Tarapaca, 
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and  is  imporled  into  Eun^  in  enomous  quantities  as  cubic 
nitre  for  the  pceparation  erf  saltpetre.  Cryolite,  a  fluoride  of 
nhiminiwm  «Dd  lodiuiii,  b  flKtcmivdy  mined  in  Gicoiland  and 
elaewbere  foe  iadMtrial  pnipoaea.  Thne  fans  tfae  prindpai 
natural  sources  of  sodium  compounds — the  chloride  as  rock 
salt  and  in  sea-water  being  of  such  predominating;  importance 

I  |ulti.- Ui  i)Ul'.vt--i^;!i  Li'.l  ■.lie  others.  But  i".  1;-,  (lUfslifmublc  •••.  ht.-thcr, 
taken  aitogclhtr.  ihc  iiias^i  ot  soiiium  they  reiircscnt  is  as  niuili 
as  that  disseminated  thr<)ugh<tul  the  rdcky  crust  in  tht:  form  of 
soda  felspar  {i.e.  as  silicate  of  so<la)  and  in  other  soda-contain- 
ing rocks.  From  this  source  all  soils  contain  small  proportions 
of  ■«^'""«  in  soluble  forms,  hence  the  ashes  of  plants,  although 
they  picierably  imbibe  potassium  salts,  contain  traces  and 
sometimea  notable  quantities  «f  Mdium  salts.  Sodium  aalu 
also  fonn  «iiiieati»l  ingredieats  is  all  animal  juices. 

Although  many  sodium  compounds  have  been  known  from  very 
remote  times,  the  element  was  not  isolated  until  1807,  when  Sir 
H.  Da\  y  otit  iincd  it  hy  electrolysing  caustic  s«Kla.  This  method 
was  foUowcii  by  that  proposed  by  Gay-Lussac  and  Thenard, 
who  decomposed  molten  caustic  soda  with  red-hot  iron;  and  this 
in  turn  was  succeeded  by  Brunner's  process  of  igniting  sodium 
arbooatc  with  charcoal.  Deville  made  many  improvements, 
but  the  method  remained  wasteful  and  uneconomical,  and  in 
1873  the  metal  cost  4s.  a  pound.  In  1S86,  liuwcvcr,  Casitier 
R^aced  the  carbooate  bj  OHiMic  soda,  and  mAteiially  dieapened 
the  ooit  of  pradnctim;  but  tbis  method  was  discttrded  for  an 
electrolytic  one,  patented  by  Castner  b  1890.  Electrolytic 
processes  had,  in  fact,  been  considered  since  1851.  when  Charles 
Watt  pateiite^I  his  method  for  the  production  of  sodium  and 
potassium  from  fuscvl  chlorides,  .\mong  the  <litTK  jl;ics  here  to 
be  contciiiicd  witii  are  the  destructive  aiti>iii  iu^oii  chlorides 
and  of  the  reduced  alkali  metals  upon  most  non-metallic  sub- 
stances availablcforthc  containing  vessel  a  nd  i  t  s  pa  ri  i  t  ion ,  and  also 
of  the  anode  chlorine  upon  metab;  also  the  low  fusing-point 
(9^  C.  for  sodium,  and  6a*  C.  for  poOaaium)  and  the  low  specific 
gnvity  of  the  metnis,  ao  that  the  sspwrted  matal  tarts  as  t 
fond  hqper  upon  the  top  of  the  inehed  salt.  Again,  pure 
sodium  chloride  melts  at  about  775'  C,  while  sodium  boils 
at  877°  C,  BO  that  the  margin  of  safety  is  but  small  if  loss  by 
vaporization  is  to  be  prevcnle<l.  Horchers  en  ii  avourcii  to  con- 
tend against  the  tirst  dilluully  by  emiiloying  an  iron  cathode 
vessel  and  a  chamotte  (fire-clay)  anode  chamber  united  by  a 
biHxially  constructed  water-cwled  joint.  The  other  diflliculty 
i*  to  some  extent  met  by  using  mixed  chlorides  {e.g.  sodium, 
potassium  and  strontium  chlorides  for  sodium  extraction),  as 
these  mdt  at  a  lower  temperature  than  the  pure  chloride.  In 
Castner's  pcoMBB  Us  employed  at  Oldbuiy  aal  NiMua  Falb 
b  Germany)  fused  csnue  soda  is  dectvolysed.  Th»  appeiattu 
described  it  the  petaat  sped fi ration  is  an  iron  cylinder  heated 
by  gas  rings  faefam,  wfth  a  narrower  cylinder  beneath,  through 
which  peases  upw.irds  a  stout  iron  cathode  rod  cemented  in 
place  by  caustic  s^>d.^  s<iiiiliue<l  in  the  narrower  vessel.  Iron 
anodes  are  suspended  around  the  cathode,  and  between  the 
two  is  a  cylinder  of  iron  gauze  at  the  bottom  with  a  sheet-iron 
Continuation  above,  the  latter  being  provided  with  a  movable 
cover.  During  electrolysis,  oxygen  is  evolved  at  the  anode  and 
escapes  from  the  outer  vessel,  while  the  sodium  deposite<i  in 
ghibules  en  the  cathode  floau  upwards  into  the  iron  cylinder, 
with&i  which  It  accuuuktea,  and  fram  wfaSefa  it  may  be  re- 
moved atlntanfelshgrmeans  of  a  perforated  Inm  ladle,  the  fused 
salt,  but  not  the  metal,  being  able  to  pass  freely  through  the 
perforations.  The  sodium  is  then  cast  into  moulds.  Sodium 
hydroxide  has  certain  advantages  compared  with  chloride, 
although  it  is  more  ixwtly;  its  fusing-point  is  mils'  ;.o°  ('  .  and 
no  anode  chlorine  is  producefl,  so  that  both  containing  vessel  and 
miodc  may  be  of  iron,  and  no  porous  partition  is  necessary. 

Metallic  sodium  possesses  a  silvery  lustre,  but  on  exposure 
to  moist  air  the  surface  is  rapidly  dulled  by  a  layer  of  the 
hydrosidB.  U  nmj  be  obtained  crystallised  in  the  quadratic 
hf  mtltfaiig  hi  a  seeled  tube  oonteinfaig  hydrogen,  allowed 
to  coel  pertislly,  and  then  pouring  off  tbe  still  liquid  portion 
Iqr  iftvtrting  the  tube.  Tbe  specific  gravity  is  0-9735  »t  13*5° 


(Baumhaucr).  At  ordinary  temperatures  the  metal  has  the 
consistency  of  wax  and  can  be  readily  cut ;  on  cooling  it  hardens. 
On  heating  it  melts  .at  95*6*  CBunaen)  to  a  iiquki  niarrmhiing 
moony,  and  belb  at  877-$*  ^uff  and  Jinliaiimw,  Ar.,  (90S1 
38,  p.  3601),  yielding  a  vapov,  UlhUllhls  in  fl^  Isgrats  bi^  a 
peculiar  purple,  with  a  greenish  fluonsoence,  when  viewed  through 
thick  layers.  (For  the  uj  n  .s  uf  f<i  liuiu  \  iq  iour  see  R  \V.  Wood, 
Physical  Optics.)  Acconlmx  to  A.  Malihicsse;),  soilium  ranks 
fourth  to  silver,  copjier  and  gold  as  a  conductor  of  eicrtricity 
and  heat,  and  according  to  Bunscn  it  is  the  most  electropositive 
metal  with  the  exception  of  CACsium.  rubidium  and  potassium. 

The  metal  is  very  reactive  chemically.  Exposed  to  moist  air 
it  rapidly  oxidizes  to  the  hydroxide;  and  it  bums  on  heating  in 
air  with  a  yellow  fiame,  yielding  the  monoiide  and  dioxide. 
A  fragment  thntwn  00  the  soifsce  of  water  rapidly  disengages 
hydrogen,  which  gas,  however,  does  not  inflame,  as  happens  «ith 
potassium;  but  infbunmation  occurs  if  hot  water  be  used,  or  if 
the  n-.etal  be  drop[>ed  on  moist  filler  jiaper.  .Sodium  also 
combines  directly,  sometimes  very  energetically,  with  most 
non-mela'.lii  <  ■.i  r.Hnis.  It  tUso  combines  with  dry  ammonia 
at  300-400"  to  form  sodamide,  NaNHj,  a  white  waxy  mass  when 
pure,  which  melts  at  1 55°.  Hcattxl  in  a  current  of  carbon  dioxide 
sodamide  jields  caustic  soda  and  cyanamide,  and  with  nitrous 
oxide  it  gives  sodium  azoimidc;  it  dctiagratcs  with  lead  or  silver 
nitrate  and  explodes  with  potassium  chlorate.  Sodamide  was 
introduced  by  Chdaen  (Ber.,  1905!  38,  p.  693)  as  a  oondoiaing 
agent  in  organic  chemistry,  and  has  since  been  applied  in  many 
directions.  Sodium  is  largely  employed  in  the  manufacture 
of  ryanielcs  and  in  reduction  processes  leading  to  the  isolation 
of  such  elements  lis  magnesium,  silicon,  boron,  aluminium 
(formerly),  &c.;  it  also  finds  applica;ii>:i  in  urganic  chemistry. 
\Sith  potassium  it  forma  a  liquid  alloy  rcsembliivg  mercury, 
which  has  been  employed  in  liii^  tempetatwe  thennometerB 

(see  TnERMOMETRV). 

Compounds. 

In  its  chemical  oombinalions  soduHn  is  usually  saooovalent:  its 
salts  are  generally  aoleble  in  water,  the  least  sohibl*  being  the 

metantiraonatc. 

Sodium  hydride,  Nail,  is  a  crystalline  substance  obtji  f  l  lirectly 
from  aodium  and  hydrojjt  n  at  .ilnmt  400°.  It  burns  when  heated 
in  (Irjr  air,  and  ienitts  in  moist  air ;  it  is  dfff>ia|>ffiKd  bv  water,  giving 
ou-itic  aoda  and  hydrogen.  Dry  carbon  dkwUk  is  oeoompoaed  by 
ic,  free  carbon  being  produced;  moist  carbon  dioxide,  oa.ue  Other 
band,  gives  stodium  formate. 

Several  oxiili  ;,  are  known.  A  Mithixirle,  NajO,  appears  to  be 
formed  .x*  a  grey  in..--  «  hi  r.  a  i  'i  .ir.  -iirf.ice  of  the  nu  t.il  is  exposed 
to  air,  or  when  pure  air  i>.ism.-i1  ihroUKh  the  metal  just  abow  its 
melting  point  (IJc  Forcrand,  Compt.  rend.,  I8<^,  12",  pp.  364,  514). 
The  monoxide,  NaiO.  is  obtained  by  >K>atiiig  the  nielat  above  180* 
in  a  limited  amount  of  slightly  moist  oxygen  (Holt  and  Sims,  Journ. 
Chem.  SoC;  i.  44i);  it  mav  also  be  prepared  by  beating 

the  nitrate  or  nitrite  with  nict.illic  sodium,  free  nitrogen  being 
eliminated  (German  patent,  I4346J,  1902).  It  forms  a  grey  nias«, 
which  melts  at  a  retl  heat  and  vi  ilcntly  combines  with  water  to 
give  the  hyilroxide.  llie  hydroxide  or  cuu^lic  mkIu,  NaOH,  is 
usually  manuf.icturcd  from  the  cartx>nat<:  or  by  electrolysis  of  salt 
solution  (»ee  .^lkali_  MANvrACTUaa).  When  anhydrous  it  is  a 
colourless  opaque  solid  which  mdts  at  310°,  and  dccompoaea  at 
about  1 100°.  It  is  \-ery  soluble  In  water,  yieMini^-  a  strongly  allf  IW 
solution:  it  also  dissolves  in  alcohol.  It  a!i.M>rI<s  moisture  and 
carfii^n  dioxide  from  the  almospliere.  S  vi  r.il  li\ ilrates  are  known- 
.'N :i( .>H  7 1 li*-)  is  obtained  as  l.ir^;e  monotliiiic  crystals  by  ctmlin^ 
a  solution  of  specific  gravity  i  to  -8';  I'ickering  {Joum  Chon. 
5oc.,_l893,  65.  p.  890)  obtained  NaOH-HjO  from  hot  concentrated 
solutions  and  NaOH-aHtO  from  a  solution  of  the  liydroxide  in 
96  8°a  alcohol.  (Sec  also  De  Forcrand,  Compt.  rend.,  1901,  133, 
p.  22.};) 

Sodium  dioxide,  NajOj,  is  formed  when  the  metal  is  heated  in 
an  excess  of  air  or  oxygen.  In  practic*^  the  nietal  is  i)lac-ed  on 
aluminium  trays  traversing  an  iron  tulx.-  heated  to  300  ,  through 
which  a  current  of  air,  frivd  fr<in)  moisture  and  carbon  ilioxide,  is 
p.t<).scd:  the  pmccss  is  made  continuous,  and  the  product  contains 
about  93  %  NaiOi.  When  pure,  sodium  dioxidelmafaiBtyejIowiA 
tinge,  but  on  exposure  it  whitens  (W.  R.  BouafiddaadT.  M.Lojmr, 
Phil.  Trans.,  1905,  A  204,  p.  253).  UTien  dissolved  in  ytzivt  tt  yirioB 
some  NaOH  and'  HiO,  -  nn  crysialliring  a  cold  solution  Na^-8H«0 
separates  as  large  t.Th'.il.ir  hrx.inon.i!  crA  stal-.  which  "n  i!r>-iriK  over 
sulphuric  acid  give  N.i:f)i  iH/);  the  fi  rmrr  i-  .il-  i  ■il  i.-iiin!  by 
precipitating  .i  mivliire  of  caustic  sixla  and  hydroi;en  [ler'ixide 
SolutionK  with  .i!f  'i>Mi!  Ai  iii  .  \  ':r'A  a  ^lum_  salt  and  free  o\y^;en 
or  hydrogen  peroxide;  with  carbon  dioxide  it  gives  sodium  carbonate 
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and  free  oxygen;  carbon  monoxide  gives  the  carbonate;  whilst 
nitrous  and  mtric  oxides  give  the  nitrate.  A  aolution  in  hydro- 
chloric arid,  con&iiiting  of  tht:  chloride  and  hydrt)n;en  peroxide,  in 
umcI  fcir  bli'.-irhinjj  straw  iin<J<'r  the  name  of  soda-bleach;  with 
c«l'  iiitii  ir  magnesium  chlornlcs  this  solution  gives  a  solid  protluct 
which,  when  disiiolvcd  in  water,  is  used  for  the  same  purpose  ((  .istncr, 
Journ.  Sot.  Clum.  Ind.,  iSgj,  p.  ()0.^).  SKliuni  diuxiilc  is  i  liiefiy 
employed  as  an  uxidizing  aj^ent,  being  used  in  mineral  analysis  and 
in  %'anoUB  organic  preparations;  it  readily  bums  (taper,  wood,  &c., 
but  docs  not  evolve  oxygen  unless  healed  to  a  high  temperature. 
Sodyl  hydroxide,  NaHOi.  exists  in  two  forms:  one,  Na-O-OH, 
obtained  from  hydroKen  peroxide  and  sodium  cth]|'latc;  the  other, 
0:Na-OH,  from  absolute  alcohol  and  sodium  peroxide  at  o°.  They 
are  strong  oxidizing  agents  and  yield  alkaline  solutions  whirh 
readily  evolve  oxygen  on  heating.  Sodium  trioxide,  NaiO«,  is  said 
to  be  formed  fraa  mm  omm  aToByiea  and  «  aohrttai^af  taduor 
nionium  in  liquid  aminaaia.  Water  deoampaiH  h,  givinf  asyien 
and  the  dioxifli . 

Generally  •  ,M<liiir-i  --^ili  '.  .,  Insfly  res<;nil  It-  the  i  i>rre»pond- 

ing  potassium  salts,  and  their  methcxls  of  preparation  arc  usually 
the  same.  For  sodium  salts  not  mentioned  below  reference  should 
be  made  to  articles  wherein  the  actd  is  treated,  unleM  otherwise 
indicatH. 

Sodium  i-umbincs  directly  with  the  halogens  to  fann  nhs  Whirh 
are  soluble  in  water  and  rrystalli/i'  in  the  cubic  system.  1  he 
fluoride,  .NaF,  is  sparingly  soIiibU  wim-r  (i  (xirt  in  25)-  Viw  the 
chloride  see  Salt.  The  bromide  and  io<iide  crystallize  from  hoX. 
aolutiona  in  anhydrous  cubes;  from  solutions  at  ordinary  tempera- 
tures in  monorhnic  prisms  with  3H>();  and  at  low  temperatures 
with  ,sHjO.  According  to  M,  Locb  {Journ.  Amtr.  Chem.  Soc.,  1905, 
27,  p.  1019)  the  iodide  differs  from  the  other  haloid  salts  in  separating 
from  solution  in  alcohols  with  "  alcohol  of  1  r>stallization."  Sodium 
^L:lphi<Ie.  Na;S.  i>l>t.iiiH'd  by  Siitur.itin,^  a  i,iuN:i(  !>oliniifn  with 

sulphuretted  hydroKen  and  adding  an  e<|uivalent  of  alkidi,  is  em- 
pioycd  in  the  tnanuTacturc  of  soluble  soda  ^lass.  Sodium  sulphite, 
NaiSOi,  which  is  cni|>loycd  as  an  antichlor,  ts  prepared  (with  ^HiO) 
by  saturating  a  soiutkia  d  lodiuro  carbonate  with  Mtlpnur  dtoxide. 
adding  another  equivalent  of  carbonate  and  cryiitalliiing.  The 
anhydrou''  s;ilt  may  be  prepared  by  heating  a  saturated  dilution 
of  the  hydrated  salt.  II.  Hartley  and  W.  H  liarritt  [Journ.  Chem. 
Soc.,  1909,  9S,  p.  >i^)  failed  to  obtain  a  decahydrate  which  had 
been  previously  detcfiocd.  Hie  add  wilphite,  NaHSOi,  obtained 
by  saturating  a  cold  solution  of  the  carbonate  with  sulphur  dioxide 
and  precipitating  by  alcohol,  is  employed  for  sterilizing  beer  casks. 
Sodium  sulphate,  NaiSO«,  known  in  the  hydrated  condition  (with 
loHiO)  as  Claulxr'*  salt,  is  manuf.ictiired  in  larue  quantities 
for  conversion  into  the  carbonate  or  stxla  (see  .•Nl  KM  [  Mani'FAC- 
TURE).  It  has  long  been  doubted  whether  sodium  yielded  an  alum; 
thk  waa  settled  by  N.  I.  Surgunof!  in  1909  (Absl. 
ii.  loot),  who  obtained  cubic  crystals  from  a  Mipersaturated  solution 
of  kodium  and  aluminium  Mijpltates  below  m*,  Ugher  temperatures 
giving  monoclinic  cry-atah.  Tne  acid  sulphata,  NaHSOi,  alio  known 
as  bisulphatc  of  soda,  is  obtained  as  large  asymmetric  prisms  by 
cryr<ialliziti|q  a  >4iliiiii)n  of  rc;;.i'.Mlrm  quaniitifs  of  the  normal 
sulphate  and  sulphuric  acid  above  50",  The  acid  alts  NatH(SO«)i 
ana  NaiH(SO<)rHiO  arc  obtained  from  the  normal  anlplitw  and 
sulphuric  acid  (j.  D'Ana,B«r.,  1906,39,  p.  1534). 

The  nanufactMC  of  aodina  inilwala.  "nmrfy  Caikd  eo(!.i. 
Is  treated  under  A1.K&LI  Mandfactuib.  Hr  anhydrans  nit  i»  a 
colourless  powder  or  porous  mass,  having  an  alkaline  (a^te  and 
reaction.  It  melts  at  1008°.  On  wlution  in  water,  heat  is  evolved 
and  hydrates  formed.  Common  washing  soda  or  smla-crystals  is 
the  dei  .ih\ I'.r.iii',  .N.^.rOj  iolUO,  whii  h  aiJiM  .ir-.  a-,  l.irpe  clear 
monoclinic  crystals.  Un  exposure,  it  loses  water  and  gi\es  the 
monohydrate,  Na^TOf  HA  a  white  powder  sold  as  "  crystal 
carbonate";  this  substance,  which  is  also  farmed  on  heating  the 
decahydrate  to  ^4°,  crystallizes  in  the  rhombic  system.  Both  these 
hydrates  •Hcur  m  the  mineral  kinj;i!r)m.  the  former  as  natron  and 
the  latter  as  thermonatrite.  The  ht  ptahyciratc.  XajCOi  ^HiO,  is 
obtained  by  crystallizing  a  warm  f,itur.iu  d  s<jlulion  in  a  vacuum;  it 
appears  to  he  dimorphous.  The  aciil  carbonate  or  bicarbonate  of 
soda,  NaHCOi,  ia  praduoed  ia  the  ammonk-wda  proccs  for  alkali 
manufacture.  Another  add  carbonate,  Na£Of3NaHCO)-3HtO, 
is  the  mineral  trona  or  urao.  We  may  here  notice  the  "  pcrcar- 
bonates  "  obtained  by  \Vol(Ien.«tein  and  Peltner  (Ber.,  i<^)8,  41, 
pp.  275.  28o>  im  acting  with  K;i«-i>ns  or  wiliil  carlmn  iliovide  on 
NajOj,  Na:()i  and  NaHOj  iit  low  icnictTaturt  < ;  the  s.inii'  authors 
obtaineda  pcrlwratc  by  adding  sodium  metatorate  solinion  toa  5o"i, 
soiution  of  sodium  peroxide  previously  saturated  with  carbon  dioxide. 
For  sodium  nitrite  sec  Nithocen  :  (or  sodium  nitrate  see  Sai.tfet  kk  ; 
for  the  cyanide  see  Prvssic  Acid;  and  for  the  borate  sec  Borax. 

Of  the  vxiium  silicates  the  most  important  is  the  mixture  known 
.luhli-  -ikI  i  >;lass  formed  by  calcining  a  mixture  of  white  s;ind, 
icl.i  .!-h  .mil  I  harcnal,  or  by  dissolving  silica  in  hot  caustic  soda 
utiiler  prttvNure.  It  is  a  colourless  transpjitent  glass  mas*,  which 
dissolves  in  boiling  water  to  form  a  thick  liquid.  It  is  employed  in 
certain  printing  processes,  as  a  cement  for  artificial  stone  and  for 
mendiiw  glass,  porcelain,  Aci  and  also  (or  n^laof  the  so-called 
dltattea  aoapa  Owe  SOAT). 


GOMORRAH 

Sodium  is  most  distinctly  recognized  bv  the  yellow  coloration 
which  volatile  salts  impart  to  a  Bunscn  unMhor,  bettar,  Iw  Its 
emission  sricctrum  which  has  a  line  (double),  the Fraunliolcr  Di  liMt 
in  the  yellow  (the  wave-lengths  are  5H<j6  and  5^(90).  The  Itiwntf 
»cl^;ht  was  determined  bv  Stivt  to  f)e  22  ^s;  (H  =  1);  T.  W.  Rlchanls 
aiul  C.  Wdls  iJotim.  Amrr.  Chem.  Soc.,  190S,  27, 11.4991)  nhtilnwl 
t  lie  valnc  a3<aQ6  (0«  16). 

Uedicine, 

Pharmaeahty. — The  metal  sodium  is  not  ttted  In  itvcdicine.  but 
many  of  it*  salts  are  employed.  Besides  liqtior  sodii  elhyltilis  the 
following  salts  and  preparations  arc  used  in  the  British  rh.irma- 
cupocia.  (i)  Scdii  cartumis,  known  as  washing  soda;  tbb  carbonate 
on  hcaitln|^yi(likfaMcarMfiM<)(iMca(M«ndMiMM^  from 
(he  latter  IS  nadelrwUitittudtfMmfitMMifir.  {a)  SaiU  ^losphas. 
From  MMlium  phosphate  are  made  sodii  pkospkas  tffmtsun*  and 
.ui(/ii  hy^opiwsphis  (sec  PiiosPHoKt  s).  (.3)  .sWif  svlpkot  (Glauber's 
salt),  with  its  5iiti-|>rr|aralion  ^mlit  iulfrli.f.  rffrrmcrns.  (4)  Soda 
lartamla  (RiKhtlli-  -^ihi,  a  lartr.iti-  uf  wbIiuiu  ami  iHiLi-Miim.  Irom 
which  is  made  pulvu  todae  tartaralae  e^eratscens,  known  as  iicidlitz 
powder.  (5)  Sam  eUn-Mnt  *i*n*ac*m,  a  asbitute  of  amr, 
sodium  bicarbonate,  chrfc  and  taitaric  nddiL  StUi  MuHiEm, 
com  moo  salt.   (7)  Sodii  sulpkis. 

For  «oif««  bromidum.  iodidum  and  niitcjiCallMI  see  BnOMtMS, 
Iodine  and  Salicylic  .\cii>  res|)ectively.  For  sodii  artemii  and 
caiodylate  sec  .^Rst.sn  .  .Si./xi  durus  (hard  soap)  is  a  coniixiiiinl  0/ 
sodium  with  olive  oil,  and  sapo  aainoiu  (curd  soap)  is  chiefly  sodium 
stearate. 

Toxicoloty. — Poiw)ning  by  caustic  soda  is  rate,  but  occaaionallv 

it  takes  place  by  swallowing  soap  lees  (sodium  carbonate),  whicn 
may  contain  some  impurities  of  caustic  tuyAa.  The  symptoms  and 
treatment  are  the  same  as  ilcscrilii-d  iinilir  I'orAssiUM.  TIk-  salts 
of  bixJiuin  r<'.-<  inl)le  (K>tav%ium  in  their  aciinn  nn  the  alimentary 
tract,  but  they  arc  much  more  slowly  absorbed,  and  much  Ic-ss 
diffusible;  tbeiefare  considcnUe  amounts  may  raadi  the  small 
intestine  and  there  act  as  saline  purgatives.  They  are  slowly 
absorbed  into  the  blood,  and  are  a  natural  constituent  of  the  blood 
plasma,  which  derives  them  from  the  food.  Sodium  is  excreted 
(ly  all  the  mucous  surface?  and  by  the  liver  andkidnevs.  On  the 
latter  they  .ict  as  diurctii  -,  l  u;  Irs-,  |K>werfully  than  [>ola-u>ium. 
increasing  the  How  of  water  and  itie  output  lA  urea  and  rendering  the 
urine  less  add.  They  are  said  to  diminUi  the  ssmtiua  of  the 
bronchial  mucous  membrane. 

Theratvulirs:  External  Use. — The  liquor  sodii  ethvlatis  is  a 
powerful  caustic  and  is  used  to  destroy  small  naevi  ana  warts.  A 
lotion  of  wxlium  bicarlKjnate  is  us^rful  to  .illav  itching.  Soliiiions 
of  sodium  sulphite  are  UMfi  as  mild  anti|  .m .i-it i;  ^-  Intrrmil  uic  — 
Sodium  chloride  is  occ.a-.ion.illy  usetl  in  w.itni  water  as  an  emetic, 
and  injections  of  it  Into  t  he  rei  ium  as  a  treatment  for  thnad  wanna. 
A  p-9%  solution  forms  what  is  termed  normal  saline  solutloit, 
which  is  frequently  injected  into  the  tissues  in  cases  of  cotlapae, 
haemorrhage  and  diarrhoea.  It  forms  a  valuable  treatment  in 
diabetic  coma  and  t.<  lainosia,  acting  by  diluting  the  toxins  in  the 
blood.  Frirrn  llii^i  has  developed  the  intramuscul.ir  i:;j<.  ti;m  of 
diluted  sea-water  in  the  treatment  of  gastro-enteril  i.s,  uiuiemia  and 
various  skin  affections.  Sodium  dllotMe  is  aa  tnmortant  constituent 
of  the  waters  of  Homburg,  Wiesbodfea,  Naaheim  and  Kiaiingen. 
Solium  bicarbonate  i-^  one  of  our  most  useful  ipstric  sedatives  and 
•iiitai  itis,  relieving  pain  in  hyperchloridia.  It  t.s  the  constituent  of 
most  stomachic  mixtures.  Kffervesi-ent  soda  water  is  a  mild  gastric 
sedative.  Sotlium  j>hor>phaie  .mil  sulphate  arc  chols^Lv^i;. 
lives  and  are  used  in  llic  treatment  of  gallstones.  I  he  s4ilpliaie  is 
the  chief  constituent  of  Maricnbad  and  Carlsbad  waters.  Large 
doses  of  these  salts  are  used  to  remove  fluid  in  dropsy.  Soda  tar- 
tarate  is  purgative  and  iliuretkr,  as  is  the  citro-tartarate.  These 
purgative  so<liuni  niU'^  are  most  useful  in  the  treatment  of  chronic 
constipation,  and  of  the  constipation  as.s(xiaied  with  gout  and 
hepatic  dyspepsia.  They  should  1h-  ilis.M>l\ei!  in  w.irni  water  and 
taken  in  the  morning,  fasting.  In  visceral  gout  and  chronic  catarrhal 
conditions  of  the  stonadi  a  couiae  of  nlitnlina  wiatm  n  distinctly- 
bcneficUL^  SodiwnMlta  bave  mt  tlie  depremnt  effect  w  waAA 

niKMt  Am  MHIttUlAII,  in  biblical  geography,  two  of  firo 
cities  (the  otbcn  aawed  Admah,  Zclxtiim  and  Bcla  or  Zoar) 
which  were  together  known  as  the  "  cities  of  the  Kikkjr  " 
(circle),  somewhere  in  the  neighbourhood  of  the  Dej.iJ  Sea. 
They  occupied  a  fertile  region,  chosen  by  Lot  for  his  dwelling 
(Gen.  xiii.  lo-i  J  l.  They  were  attacked  by  the  four  great  East- 
ern kings  and  spoiled,  but  restored  by  the  intervention  of  .^brom 
and  his  men  coniitiR  to  the  aid  of  Lot  (Gen.  xiv  ).  They  were 
provcrbul  for  wickedness,  for  which  Ihcy  were  destroyed  by  a 
rain  of  "  fire  and  brimstone  "  (Gen.  xix,).  The  site  of  the 
cities,  the  historicity  of  the  cvent.s  narrated  of  them  and  the 
nature  of  the  catastraphe  that  destruyo!  them,  arc  matters  of 
bot  dispute.  Modeni  miiwi,  moie  or  l«as  aimilar  to  tbe  anciait 
iWellatioM,  bw«  been  iioted  m  diflerent  pirU  «f  tbt  D«id. 
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Sea  area;  but  no  certain  identification  can  be  based  on  these 
similarities.  The  most  striking  coinridcnrc  is  Jcbcl  Usdum, 
by  some  equated  with  confidence  to  Sodom.  The  nunes  are 
radically  identical;  but  the  hill  is  merely  a  salt-ridfe  tea  ft. 
high  and  7  m.  long,  and  cannot  poMibly  rcpreaent  an  andcnt 
city.  The  most  that  can  be  Mid  it  tlwt  tlie  names  have  lingered 
in  tfae  Jwdaa  valley  in  a  vngu*  tnditloo-'vwy  lik«iy  iwipwl  by, 
It  aot  Mitivaly  doe  to,  Utaniy  aoonunu  of  tiw  cMMtnphe— 
juat  u  has  the  name  of  Lot  MnMelf  In  tbe  Anb  name  of  the 
Daiid  Sii.  The  tataatnphe  kaa  been  eiphimid  ae  a  wkanic 
cnipdon,  or  an  explosive  outburst  of  gai  and  oil  stored  and 
accumulating  at  high  pressure.  The  tatter,  to  which  panlleb 
in  geulugicilly  similar  regions  in  .Ainerica  are  not  onkoown, 
ii  the  most  probable  natural  explanation  that  can  be  offered. 

(R.  .\.  S.  M  i 

SODOMA.  IL  (i477-i54g),  the  name  given  to  the  Italian 
painter  (iiovanni  .\nlonio  Bazzi  (who  until  recent  years  was 
erroneously  named  Kazzi).  He  is  said  to  have  borne  also  the 
name  of  "  Sedona  "  as  a  family  name,  and  likewise  the  name 
Haaimiii  Sodooa  is  signed  upon  some  of  his  pictures.  While 
M  Batit "  vas  oonupted  into  "  Razzi,"  "  Sodona  "  nay  have 
beat  ooRiqpted  into  "  Sodoma  Vaiari,  however,  aGOoanted 
for  the  naaw  diUcnotiy,  aa  a  iriffcnani  fma  fab  penoaal  dur- 
actcr.  TUk  veniaQ  appeait  to  have  been  inniied  by  Baaii's 
papa  and  Mfaaeqaant  rival  BeoeafumL  In  R.  H.  Cort^  neent 
mwh  OB  the  painter  another  suggestion  is  made.  Vaaaii  teUs 
a  story  that,  Bazzi's  horse  having  won  a  race  at  Florence, 
a  crx  of  '■  Who  is  the  owrn  r  '  "  •.vi  nl  and  Bozzi  contemptu- 
ously answered  "  Sodoma,'  in  order  to  insult  the  Florentines 
(according  to  Milanesi) ;  and  Mr  Cusi  otTers  the  suggest  ion  of  the 
Italian  friend,  that  the  racing  name  was  r<Mlly  a  ciipjKd  form  of 
.Vij  liiitna,  "  I  am  the  tr.-\iner."  Whatever  the  real  origin,  the 
name  was  long  sup{xis4xi  to  indicate  an  immoral  character. 

Bazzi  was  of  the  family  de  bazis,  and  was  born  at  V'ercelli 
in  Lombardy  in  1477.  His  first  master  was  Martino  Spanzotto, 
by  whom  one  signed  picture  is  known;  and  be  appeaiB  to  have 
been  in  his  native  place  a  scholar  of  the  painter  Giovcnone. 
Acquifing  thus  the  strong  colouring  and  other  diidactive  marks 
«f  the  Lonbaid  achooi,  he  vat  brought  to  Sicaa  tomnla  the 
deae  ef  the  tgA  ontniy  by  sobm  agenU  ef  the  Spamocchi 
famfly;  and,  as  the  bulk  of  U*  pmfcasioaal  life  ma  paiaed  in 
this  Tuscan  dty,  he  counts  aa  a  member  of  the  Senese  school, 
although  not  strictly  aflined  to  it  in  point  of  style.  He  docs  not 
seem  to  have  been  a  steady  or  laborious  student  in  Siena,  apart 
from  some  at  tent  ion  which  he  l>cstowe<l  u|K)n  the  sculpt  urct> 
of  Jacofxj  ilelLi  (,)ucnia.  .-Moug  with  ritituiicthio.  he  w,i,s 
one  of  the  lir^l  in  cMahlLS-h  there  the  matured  slsli-  m  1  he 
Cinqutcenlo.  His  e;iriK>t  worits  of  n  putc  are  seventeen  trcscoes 
in  the  Benedictine  mon;isier\-  of  Monte  Oliveto,  on  tlie  road 
from  Siena  to  Konw,  lUustraLing  the  life  of  St  Benedict,  in  con- 
tinuation of  the  series  which  Luca  Signorelli  had  begun  in 
Baszi  completed  the  set  in  1502.  Hence  he  was  invited  to  Rome 
by  the  celebrated  Sienesc  merchant  Agostino  Chigi,  and  was 
cnpfaiyed  by  Pope  Julius  IL  in  the  Caawaa  deila  Segnatiua  in  the 
Vatican.  He  eeecuted  two  great  coTepoiillnBs  and  various 
omamenta  and  gnteM]ues.  The  latter  are  still  extant;  but  the 
larger  works  did  not  iatisfy  the  pope,  who  engaged  Raphael  to 
substitute  his  "Juatice,"  "Poetry,"  and  "Theology."  In 
( he  rhigi  Palace  (now  Famesina)  Bazzi  painted  some  subjects 
from  the  life  of  .McMunirr  '.hr  (irr..l  ;  "  Mi  v.indrr  in  the  Tent  of 
Darius  "  and  the  "  \u[Jlial.sol  ihe  C  onqutror  wilh  Ro.xana  ''  I  l)y 
some  considered  his  masterj'i«:e)  are  more  parlit  ,j|,ir]y  nutim!. 
When  Leo  X.  was  made  poi)e  (151,5!  Bazzi  prcsinlcJ  hiui  w!t!i 
a  picture  of  the  "  Death  of  Lucretia  "  (or  of  (  leopalra,  a<  rordinf; 
to  some  accounts) ;  Leo  gave  him  a  large  sum  of  money  in  recom- 
penae  and  cnated  him  a  cavalierc.  Bazzi  afterwards  returned  to 
Siena  and  at  a  later  date  went  in  quest  of  work  to  Pisa,  Vol- 
terra,  and  Lucca,  t  rum  Lucca  he  returned  to  Siena,  not  long 
befdce  hte  death,  wbkh  look  place  OB  the  14th  of  Fcbiiiaiy  IS49 
-  fthe  older  nanadvca  aqr  isS4)>  He  had  aqaaadsBed  Ua  pro- 
perty and  is  nid  (nthcf  dttUniilr)  to  have  died  la  pcouiiy  in 
tlie  great  hospital  of  Siena.  Bead  had-aMrrled  in  yeuth  a  lady 


of  good  position,  but  the  spouses  disagreed  and  separated  pretty 
soon  afterwards.  A  daughter  of  theirs  married  Bartoloiumeo 
Meroni,  named  also  lUcdo  Saooe  or  Maestro  Riccio,  one  of 
Baaii'a  principal  pnpOs. 


It  is  tald  that  Bead  Jeemd  at  the  History  if  A*  Pttbutrs  written 
by  Vaari,  and  diat  Wiari  conaequcntty  traduced  him;  certainly 
he  gives  a  bad  account  at  Bazzi's  morals  and  demeanour,  and  u 
niapudiy  towards  tbe  merits  of  his  art.  Aocording  to  Vasari,  the 
ordinary  name  by  which  Bairi  was  known  was  11  Mattaccio  " 
(the  Madcap,  the  Maniac)  —this  epithet  being  first  bc-.-iuwid  iipi>n 
him  by  the  monies  of  Moote  Oliveto.  He  dresned  gaudily,  like  a 
montMciiBBk;  Ms  iMMne  was  a  ptifect  Noah's  ark,  owing  to  the 
strsnge  mlnellany  of  anlmah  which  he  kept  there,  lie  was  a 
crdcker  of  jokes  and  fond  of  music,  and  HUig  some  poems  conM  -  '  • 
by  himself  on  indc<-orous  subjects.  In  his  art  Vasarl  allcKcs  that 
Ha/zi  was  alwa\ii  ne}[Iigent — early  success  in  Siena,  where  he 
l<aiiiliMl  iiuiny  jnjrtraits,  being  [>;irtly  due  to  want  of  competition. 
.'\s  he  advanced  m  age  he  beeaiiu:  too  lazy  to  make  any  cartoons 
for  his  frescoes,  but  daubed  them  st  raight  oil  tmon  Ihe  VMuL  Vaaul 
admits,  nevertnekss.  that  Bazzi  produced  at  Intervals  some  wocfca 
of  very  fine  quality,  and  during  his  lifetime  his  reputation  stood  high. 

The  general  verdict  is  that  Bazzi  was  an  able  ma.iler  in  expfeMOB, 
motion  and  colour.  His  taste  was  something  like  that  of  I>a  Vinci, 
especially  in  the  f.gures  of  women,  which  ha>x-  grace,  sweitncs^  and 
uncommon  earnestness.  He  is  not  eminent  for  drawing,  grouping 
or  general  elegance  of  form.  His  easd  pictiins  arerare;  thneare 
two  in  the  National  Caltery  in  London. 

It  is  uncertain  whether  Hazzi  was  a  pupil  of  Leonardo  da  Vinci, 
thuu|(h  Morelli  (in  his  Italian  Piclures  in  German  GaUeries)  speaks 
of  his  having  "only  ripened  inir)  an  anl-.t  dtirinR  the  two  years 
(1498-1500)  ho  sixnt  at  Mi'.iri  with  l.timanio  " ;  ami  «>nie  critics 
sec  in  Bazzi's  "  Madonna  "  in  the  Brera  (if  it  is  really  by  Bazzi)  the 
diret  t  influence  of  this  master.  Modem  ciiticiam  follows  MorcUi 
in  supposing  that  Raphael  painted  Bazzi's  portrait  in  "  The  School 
of  .\thcns":  and  a  drawing  at  Ch^^^t  Church  i»  Kup|K>!itd  to  be  a 
portrait  <if  K.iptiai  l  In  Hazzi. 

His  nmst  celebrated  works  arc  in  Siena.  In  S.  Domenico,  in  the 
chapel  of  M  (.athcniio  ot  Siena,  an-  twi  frescoes  painted  in  15^6, 
showing  C  dllu  iint  in  tx  .sta.iy.  ami  lainliug  us  she  is  about  to  rtxcive 
the  Eiteharisi  from  an  angel — a  boautifm  and  pathetic  treatment. 
In  the  oratory  of  S.  Bernardino,  scenes  from  the  history  of  the 
Madonna,  painted  by  Bazzi  in  conjunction  with  Pacchia  and  Beeea- 
furai  (i536-i,5,3h;i--ihe  "Visitation"  and  the  "Assumption" — 
are  notiidlilc.  In  S.  FranceM:o  are  the  "  Deposition  from  the 
Cross  "  (1513)  and  "  Christ  S  l)ur^;('^l  " ;  by  many  critics  <ine  ur  other 
of  these  paintings  is  regarded  a-.  I4.azzi's  masterpiece.  In  the  choir 
of  the  cathedrafat  Pisa  is  the  "  Sacrifice  of  Abraham,"  and  in  Ihe 
Ulfizi  Gallery  of  Florence  as  "  St  Sel»»ti«m." 

See  for  further  details,  Cimonni  Anionio  Bam,  by  Robert  H. 
Hobart  Cust  (1906),  which  containsa  full  bibliography.  (W.  M.  R.) 

SODOB  AMD  HAH.  the  name  of  the  bishopric  of  the  Omtch 
of  England  wUdi  indiides  the  Ide  of  Man  and  adjacent  iileta. 
In  1(54  ^ooeae  «f  SodOf  was  formed  to  indude  the  Heb- 
ridca  mad  other  bfainds  wist  of  Scotland  (Norse  Sudr-eyjar, 

Sudreys,  or  southern  isles,  in  rlistinction  from  Nardr-cyjar.  the 
i  northern  isles  of  Orkney  and  Shetland)  and  the  Isle  ot  Man. 
It  wa.s  in  the  archdiocese  of  Trondhjem  in  Norway.  (The  con- 
nexion of  llie  Isle  of  Man  v.i'.h  Norway  i.s  < <in.si(!(Ti'd  s.v,  Man, 
Isi.K  OF.)  \  Norwej;iaii  diocese  of  Sodor  h.ui  lieer;  in  existence 
previously,  but  its.  liistuty  is  obscure,  and  the  lirsl  union  of  Man 
wilh  it  in  lojS  \:y  Magnus  Barefoot  is  only  traditional.  The 
Norwegian  connexion  w  .is  broken  in  1 266,  and  in  1334  Man  was 
detached  from  the  Scutri:,li  islands.  The  cathedral  of  Sodor 
was  on  St  Patrick's  Isle  at  I'eel  (v  '.).  and  it  is  possible  that  the 
name  So<lor  being  lost,  its  meaning  w.is  .applied  to  the  Ide  as 
the  weaK  of  the  bishop.  The;  tennination  "  and  Man  "  sceoia  to 
have  been  added  in  the  tTth  centuiy  by  a  lesal  draughtsman 
ignorant  of  the  proper  application  of  the  UUHt  of  Sodor  to  Un 
bishopric  of  Man.  By  thie  latter  part  of  the  t6th  centuiy  the 
terms  Sodor  and  Man  had  become  interchangeable,  the  bishopric 
being  spoken  of  as  that  of  Sodor  or  Man.  Till  1604  the  bishops 
invariably  signed  theiii.-,el\ es  Sitdorcnsis;  after  that  date  and 
till  1684.  sometimes  iWcriMifii  and  .sometimes  "  Sodor  and 
M.m,"  and  after  i6.S.)  alwavs  "  So<lor  ar.d  Man."  The  see, 
while  for  some  purposes  in  the  archdiocese  of  York,  has  its  own 
convocation.  The  bMwp  tiu  ht  the  House  of  Lotdi,  but  has 
no  vote. 

See  A.  W.  Moore,  History  cfAe  Idt  ef  Man  (London,  1900). 
milT»  a  lowa  of  GecBuuQr,  ip  the  Pnnalan  province  of 
WeatphaUt,  situated  in  a  faitile  plain  (<$aadiir  JMnfe),  33  m.  £. 
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of  Dortmund,  on  the  main  railway  ColoRnc-Elbcrfcld-Bcrlin. 
Pup.  ( i(io>'i,  1 7,;<()4.  lis  curly  importance  is  ;ilU-stc(l  by  its  seven 
tine  churches  (&ix  Protestant),  of  which  the  most  striking  are 
St  Peter's,  the  Wiesenkirche,  a  gem  of  Gothic  aichitccture, 
Maria  sur  Hohc — St  Mary-on-the-hcight — with  beautiful  mural 
frescoes,  founded  in  1314  and  restored  in  1S50-1S52,  and  the 
Romu  Catholic  catbednd.  founded  in  tiie  lath  oentiuy  by 
Brano,  brotber  of  Otto  the  Gnat  (the  praent  boOdinc  «■« 
erected  in  the  12th  century).  This  last,  with  its  very  original 
facade,  is  one  of  the  noblest  ecclesiastical  monuments  of  (lermany. 
Remains  of  the  broad  w.ill,  luiv.  partly  cm  losing  Runlcns  atul 
fields,  and  one  of  the  gatts  remain;  but  the  thirty-six  strong 
towers  which  once  defended  the  town  have  disappeared  and  the 
moats  have  been  converted  into  promenades.  The  town-hall 
(1701)  contains  valuable  archives,  and  among  the  numerous 
educational  establishments  must  be  mentioned  the  g>'mnasium, 
founded  in  1534,  through  the  instnmiaitality  of  Melanchthon, 
an  evaaidical  teachen'  aeniinaiy,  an  agricultural  school, 
and  a  blhid  aayfain.  Inm-wnUiiSi  the  manufactoie  of  aoap, 
hats,  sugar,  dgars,  hridu  and  tiles,  linen-weaviagf  tanning 
and  brewing,  together  with  market-gardening  aod  fuming 
in  the  ncighlmurhuodt  and  tiade  fs  cattk  and  (rain  aie  the 

leading  industries. 

Mentioned  in  do<-umcnts  as  early  as  the  iih  century,  Socst 
was  one  of  the  largest  an<l  most  important  H  in-scitic  towns  in 
the  middle  ages,  with  a  population  estimated  at  ftom  50,000 
to  60,000.  It  was  one  of  the  chief  emporiums  on  the  early 
trading  route  between  Westphalia  and  Lower  Saxony.  Its 
code  of  wtyMftpfi  laws  {fidmm;  Jut  tuutaue),  dating  ftom 
1144  to  ii6St  ms  one  of  the  eailkit  and  beat,  and  served  as 
a  model  even  to  LObeck.  On  the  fall  of  BEeuy  the  Um, 
duke  of  Saxony,  Socst  passed  with  the  rest  of  Angria  to 
Cologne.  In  the  15th  Century  the  -strife  between  the  towns- 
men and  the  an  hbibhupb  broke  out  in  open  war,  and  in 
1444  the  strong  tt>rliluatiuns  of  the  town  withstood  a  long 
siege  by  an  army  of  60,000  men.  The  women  of  Skk-sI  are  said 
to  have  distinguished  thcmsehcs  in  this  contest  {Soesirr  Pthde). 
Papal  intervention  ended  the  strife,  and  Socst  was  permitted  to 
nmain  under  the  protection  of  the  dukes  of  Clcvcs.  The 
praaperity  of  the  town  waned  in  more  modem  timet:  ia  1763  its 
pcqnihitioB  was  only  3800;  ia  t8i6  it  was  4687. 

•^ee  \  lyiler,  Si^fst.  seine  AUcrlumer  und  Sekensvmrdigkeiten 
(Socst.  1H90);  Hausbert^,  Die  ioattr  Ftkde  (Trier,  18^3):  Slimmer- 
mann,  Die  Wandmahmm  m  itr  Kifdu  Mana  SMT  ifwe  ta  SmI 
(Soest,  iSi9o)iMABnlikt!liim,Di§mklMleiiiduXmiul^ 
S87O  i  Lndoril  uad  Vegeler,  JCiwitf— fcwltir  dn  Knim  Sout  (Soeit, 
1908}. 

lOPA,  a  long  couch  nith  stttSied  bade,  arms  and  seat,  to  hold 
two  or  more  persons.  The  word  is  of  Arabic  origin,  and  is  an 
adaptation  of  sujah,  couch,  from  root  sa_ffa — to  draw  up  in  line. 
Aooording  to  Rkhaidion,  Diet,  Eng.  Lang,  quoted  by  Skeat, 
the  Arabic  m/oA  waa  particniariy  a  ndBaiag  phoe  of  wood  or 
stone  placed  before  the  doon  of  Oriental  hoines.  In  the  hisla^ 
of  furniture  the  sofa  was  a  development  of  the  straight  badtH 
settee.  It  w.Ls  not  so  much  therefore  a  kmR  chair  or  combination 
of  chairs,  .OS  a  scat  or  coueh  for  reclining.  The  early  iijlh- 
century  type  had  a  bark  wnth  a  single  arm  at  one  end,  the  other 
being  left  open.  The  most  favoured  modern  form  is  that  known 
as  the  Chesterfield,  with  double  aims  and  back,  heavQy  padded. 
(See  also  Settee.) 

lOPALAt  a  Portuguese  seaport  on  the  east  coast  of  Africa, 
at  the  mouth  of  a  river  of  the  same  name,  in  ao"  12'  S.  Pop* 
(1900),  about  loook  The  town  possesses  scaroe^  a  tace  of  tta 
former  importance,  and  what  trade  it  had  waa  acariy  sH  taken 
away  by  the  establishment  of  Beira  (g.v.)  a  b'ttle  to  the  north  in 
iSoo.  Sofala  Harliour,  once  ca|i.iMi'  ijf  !ic'''linL'  a  hundred  lar^e 
vessels,  is  silting  up  and  is  obs'.rucUil  by  a  bar.  Ruins  e.xisl 
of  the  strong  fort  built  by  the  Portuguese  in  the  i6th  century. 
Previous  to  its  conquest  by  the  Portugues*-  in  1 505  .'•ofala 
was  the  chief  town  of  a  wealthy  Mahnmmcdan  state,  .\rabs 
having  established  tbemseives  there  in  the  isth  century  or 
At  one  time  it  famed  part  of  the  sultanate  of 


Kilwa  I  ;.!,).  Sofala  was  visited  by  the  Portuguese  Jew,  Pcro 
de  Covilh.aii,  -.n  i.j.Si),  who  was  attracted  thither  by  the  rcfwrts  of 
gold-mines  of  which  Sotala  was  the  port.  The  conquest  of  the 
town  followed,  the  first  governors  of  the  Portuguese  East  .\trican 
possessions  being  entitled  C^tains-General  of  Sofala.  (See 
PoKTUGUESE  East  Atkica.)  Thom£  Lopes,  who  accompanied 
Vasco  da  Gamn  to  India  in  ISO*  and  lef  t  a  nanative  of  the  vagnme 
(first  printed  in  Ramusio,  Vinti  *  ilTawfaMMrf),  fdentifies  Sofala 
with  Solomon's  Ophir  and  states  that  it  was  the  home  of  the 
Queen  of  Shcba.  This  identification  of  Sofala  with  Ophir,  to 
wbith  Mill  on  i.lludes  (Piir.  Lost,  in.  30<>-.;oi1  is  unlen,d)!e. 

The  small  i&land  ol  Chiloane,  with  a  cf>()d  harbour.  40  m.  S. 
of  Sotala,  has  been  colonized  from  -Sofala  (the  township  being 
named  Chingune)  as  has  also  the  island  Santa  Carolina,  in  the 
fiasanito  < 


See  Butt.  Geogr.  Soe,  UomAioKe  (iMs)  for  an  account  of  the 
Sofala  mines;  and.  Keneralty,  IdrtBi,  CUmatt,  L  %  8,  O.  Dapper. 

Peseription  de  I'Afrique  (Amsterdam.  1686);  T.  Baines,  The  CM 
Regions  of  South  AJrica  (1877):  G.  McC.  Theal's  Records  of  South 
Etuitrn  Ajrka  (1898-1903);  Sir  R.  Burton's  notes  to  his  edition  of 


SOPFIONI  (sometimes  spelt  xufi'inl'],  a  name  applied  in 
Italy  to  certain  volcanic  vents  which  emit  jets  of  steam, 
generally  associated  with  hydrogen  sulphide  and  carbon  dioxide, 
sometimes  also  with  a  little  ammonia  and  marsh-gas.  The 
soQtoni  are  tisually  arranged  in  groups,  and  are  best  represented 
in  the  Marcmma  of  Tuscany,  where  they  contain  a  small  pro- 
portion of  boric  acid,  fur  which  they  are  utilized  industrially. 
For  such  natural  stcam-hoica,  the  French  geologista  often  um 
the  tcnn  sotfjSardt  in  place  of  the  Italian  soffied. 

SOFFIT  (from  Fr.  sofite,  Ital.  soffiUa,  a  celling,  formed  as 
if  from  SMfficlus  for  svffixus,  Ijit.  suffigere,  to  fix  underneath), 
a  term  in  architecture  s^\  '.t.  to  the  underside  ot  anv  construc- 
tional feature;  as  for  instance  that  of  an  arch  or  an  architrave 
whether  supported  by  piers  or  columns;  also  to  the  underside 
of  a  flight  of  stairs,  and  in  the  classic  entablature  to  the  under- 
side of  the  projecting  cornice. 

SOFIA  (Bulgarian  Sredett,  the  middle  town,  a  name  now 
little  used),  the  capital  of  Bulgaria,  situated  almost  in  the 
centre  of  an  uphnd  plain,  ahout  1700  ft.  above  aea-level,  between 
the  Western  Balkans  on  the  N.  and  Mt  Vltaah  on  the  S. 
Pop.  (1907)  82,187.  small  tributaries  of  the  river  Isker, 

the  Perlovctz  and  the  Elcshnitza  or  Boyoiia,  flow  respectively 
on  the  cast  and  west  sides  of  the  town.  Since  iSSo  the  city 
has  been  almost  entirely  rcnovatc<i  in  the  "  Euroi>ean  "  style; 
the  narrow  tortuous  l.nncs  and  mean  hous*-^  of  rhe  Turkish 
epoch  have  almost  disappeared,  and  a  new  town  with  straight 
parallel  streets  has  been  constructed  in  the  <'.i5tern  suburb. 
The  oldest  building  in  Sofia  is  the  little  round  chapel  of  St 
George  in  the  Jewish  quarter  originaDy,  it  is  ssid.  a  Roman 
tempk;  then  a  church,  then  a  moaqii^  and  now  a  church  onoe 
man.  Of  the  principal  mosques  the  lufs  Biqruk  l)fBaita,wmi 
nine  metal  cupolas,  baa  become  the  NationBl  Moseum:  the 
Trhema  DJamfa  or  Black  Mosqtie,  latteriy  osed  as  a  prison, 
has  been  transformed  into  a  handsome  church;  the  Ban\a- 
l),-i.shi  Djamla,  with  its  [)ictures<iuc  minaret,  is  still  used  by 
Moslem  worshippers.  Close  to  the  last-naincti  in  ihc  centre 
of  the  town,  are  the  public  baths  with  hot  springs  (Lcmi)c'rature 
117°  F  ).  In  the  cathedral  or  church  of  Sveti  Krai  (the  Saint 
King),  a  modern  building,  arc  preserved  the  remains  of  the 
Sers-ian  king  Stefan  Urosh  11.  A  large  new  cathedral  dedicatod 
to  St  AleuAder  Nevski  waa  in  oomse  of  oonstroctiao  in  1907; 
the  foundation  stone  was  taken  from  the  dntch  of  St  Sophia. 
The  pakce  of  the  prince,  ocnipyfns  tha  rite  of  the  TnUsh  konak 
was  built  by  Prince  Alerander  in  1880-1883;  ft  has  been  greatly 
enl:irf.'e<l  by  King  Ferdinand.  In  front  of  the  palace  is  the 
pul.>lic  trardcn  or  .\lcxandi  r  Park.  The  theatre,  the  largest  in 
south-eastern  Europe,  was  rom[ilet<-<l  it:  1006.  Other  important 
buildings  arc  the  Sobranyc,  or  parliament  house,  the  palace 
of  the  s>-nod,  the  ministries  of  war  and  commerce,  the  univer- 
si^  with  tlie  national  printing  press,  the  national  library,  the 
dub  and  several  large  military  structurea.  A 
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MiWtnloillll  tflirtrfnf  the  remains  of  Prince  AJeunder;  there  are 
moaamcntt  to  the  tpu  Aleander  U.>  to  Rmu,  to  the  medical 
oOiem  fiD  ths  vir  «f  itn  tnd  to  Um  patriot  Lcwaky. 
A  public  puk  baa  beca  hU  «ttt  m  the  caatcm  auburba.  Tlw 
dty  it  «dl  dniaad  and  paatcaaea  a  good  water  aupply;  it  ia 
Kgbted  hy  dectiicky  and  has  an  electric  car  aystem.  It  con- 
tains breweriea,  tanneries,  sugar,  tobacco,  clotb,  and  silk  fac- 
tories ir  r!  t  xpofts  skins,  doth,  cocoons,  cereals,  attar  of  roses, 
dried  truii,  ic.  Sofia  forms  the  centre  of  a  railway  system 
radiating  lo  Consiaiuinople  (joo  m.),  Belgrade  (jo6  m.) 
and  central  Kviropc ,  Wirna,  Rustchuk  and  the  Danube,  and 
Riustendil  near  the  Maicdnnian  fronlirr.  The  chniute  ii 
healthy;  owing  to  the  elevated  situation  it  is  iioniewhat  <  i>lii, 
aod  is  liable  to  sudden  diurnal  and  seasonal  changes:  the  t>  ni- 
perature  in  January  sometimes  falls  to  4°  F.  below  zero  and  in 
August  rises  to  100*.  The  population,  of  which  more  than  two- 
thirds  are  Bulgarians,  and  about  one-sixth  Spanish  Jewai  was 
20,501  In  iSSt,  30,428  in  1S88, 46,5g3  in  1893  and  83,187  hi  1907. 

History.— Tba  coUmy  at  Scidioa,  founded  ben  by  the  emperor 
Tnjan,  becane  a  Roman  ptoidnciel  town  «f  considerable 
importance  In  the  yd  and  4th  cewturiee  tnd  wen  »  hvourite 
residence  of  Constantine  the  Gicet.  Serffica  waa  buiUt  by  the 
Huns  in  A  J).  447;  few  traces  remain  of  the  Roman  dty,  but 
more  than  one  hundretl  ty[ies  of  its  coins  attest  its  importance. 
The  town  was  taiien  by  the  BulKariaiis  uifk-r  Knim  in  a.d.  .Sog; 
the  name  Serdiea  was  converted  into  Srt*l<.Hz  by  the  Slavs, 
who  associated  it  with  fruin  (middle),  and  the  Slavonic 
form  subsequently  became  the  Uviantine  TriadiLza.  The 
name  Sofia,  which  came  into  use  towards  the  end  of  the  14th 
century  is  derived  from  the  eari}-  medieval  church  of  St  Sophia, 
the  maaitve  ruins  of  which  ^tand  on  an  emineiKc  to  the  cast 
of  the  town.  The  diunh,  which  w.is  converted  into  a  mosque 
by  the  Turks,  waa  pMTttjT  destroyed  by  earthquakes  in  1818 
and  tSsB.  The  town  anwBaahiUjr  leaiatcd  the  attacks  of  the 
cnpoot  Bun  U.  in  987;  between  neS  and  iiM,  under  Byzan- 
tiiie  nde,  it  aetvod  aa  a  frantler  foxtnea.  During  this  period 
s  muaiber  of  pritoncm  of  the  PMdicneg  tiSie  were  aet^  in 
the  neighbonihood,  in  all  probability  the  ancestoca  of  the  ShAp 
tribe  which  now  InlialNts  the  surrounding  districts.  In  1382 
Sofia  was  captured  by  the  Turks;  in  144.5  it  was  for  a  brief  lime 
occupied  by  the  Hungarians  under  John  Hunyady.  Under 
Turkish  rule  the  city  was  for  nearly  four  renturies  the  residen<e 
of  the  bcylerl>ey  or  governor-gencTal  of  the  whole  Balkan 
Peninsula  except  Bosnia  an<l  ".he  Morea.  During  this  period 
the  population  increased  and  became  mainly  l  urkish;  in  1553 
the  town  possessed  eleven  largcand  one  hundred  smnll  mosque-^. 
In  the  latter  half  of  the  15th  century  Soba,  owing  to  its  situation 
at  the  junctioo  tt  aavenl  tmde  routes,  became  an  imporunt 
centre  of  Racnun  oommerce.  During  the  Turco-Rus.slan 
ftiiwp'jg"  of  iSag  it  was  the  headquarters  of  Mustafa  Pasha 
«l  Skodii,  and  wna  occupied  by  the  RuaiinM  for  n  few  days. 
On  tfa«  4th  «f  Jnntniy  1878  •  KMlim  anigr  afehi  entered  Seibi 
nfler  tbn  peiwecr  of  the  Balhana  hgr  Gouifco;  the  hulk  of  the 
Turkish  population  had  previoualy  taken  flii^t.  Though  lese 
central  than  Fhllippopoiia  and  leee  renowned  in  Bulgarian 
history  thaii  Trnovo,  Sofia  is  selected  as  the  capital  of  the 
newly-created  Bulgarian  state  in  view  <if  its  -tr  iti>:ual  [■n-itldn. 
which  commands  the  routes  to  Conbi.intiiioplt,  li<^lijrailc, 
Macedonia  and  the  Danube.  ;J  1).  I!  ) 

SOGDIANA  (Sugdiane,  O.  Ptrs.  Su^huilu),  a  province  of  the 
.•\chaemenian  Umpire,  the  eighteenth  in  the  li5.t  in  the  Behistun 
inscription  of  Darius  (i.  16),  corresponding  to  the  modern 
districts  of  Samarkand  and  Bokhara;  it  lay  north  of  Bactriana 
between  the  Oxiu  and  the  Jatartet,  and  embraced  the  fertile 
valley  of  the  Zcrafshan  (anc.  Fel^rthnetus).  Under  the  Greeks 
Sqidiana  waa  united  in  one  antnpjr  with  Bactcia,  and  lubsc- 
quentbr  it  fanned  part  of  the  Bactiian  Gnek  kfaigdam  till  the 
ScythinnB  SenHu)  occupied  it  hi  the  middle  of  the  and 
century  %jC.  The  vaOey  of  the  Zenbhan  about  Samarkand 
retained  even  in  the  middle  ages  the  name  of  the  Sogfad  of 
Samarkand.  Arabic  geographers  reckon  it  as  one  of  the  four 
fairmt  diatricU  hi  the..worki. 


800MB  FJORD,  a  great  inlet  of  the  west  coast  of  Norway, 
penetrating  tbenwinland  to  a  distance  of  136  m.  It  ia  the 
tongest  fjord  In  Norway,  and  the  decpmt,  npproadtlHt  700 
kthama  in  eeme  paiti.  Sngnfffwt  at  ita  eotnuuie  la  50  m. 
by  water  from  Bagm,  in  61*  s*  N.  The  general  diiection 
from  the  sea  ia  caateriy.  For  the  first  50  m.  the  soralne 
flanking  mountains  are  unbroken  by  any  con^derable  branch, 
but  from  this  point  several  deep,  narrow  inlets  ramify,  penetrat- 
ing the  Jostcdabbrac  and  Jotunfjeld  to  the  north  and  the  north- 
ward eilension  of  the  HarrUngrn'jrld  to  the  south,  walled  in 
at  their  heads  by  snow-clad  mountains  and  frrqurnted  by 
travellers  on  accoimt  of  the  maf;r.)iii  en-,  ir-n.jr)  Ti:L-  jirii.t  ipal 
an;  Fjacrlands.  Sogndals  and  Lysler  fjords  to  the  north,  .'Xsrdals 
fjord  to  the  east,  I^icrdals  and  Aurlands  fjords  to  the  south. 
From  the  last  branches  the  Naerd  fjord,  with  a  fprecipitoua 
valley  of  great  beauty  (Naeriidalen)  at  Ite  hwd,  traversed  by  e 
road,  from  Gudvangen  on  the  fjord,  across  the  Stalheun  Paia  to 
Vossc-vangen.  The  other  principal  villages  are  Vadhelm  on  the 
outer  Qord,  the  tcminna  of  the  mad  from  Notdfjord;  Balhofan 
and  FJaeriand  (ccotrm  for  vWlfnf  the  fine  ginden  of  Jeetedal); 
Lehnagei;  Sngndel,  ud  LaadeUhcn,  whoMin  •  ned  etrihm 
sottth-eeet  for  the  Vatdeis  and  Hallhigdal  diitrieta. 

80BAM,  a  town  in  the  Newmarket  parliamentary  division 
of  Cambridgeshire,  England,  5  m.  S.E.  of  Ely  by  a  branch 
of  the  Great  Fastcrn  railway.  Pop.  (looi),  43,10.  It  lies  in 
the  midst  of  thr  tlat  fen  country.  To  the  west  a  ricii  tract, 
still  known  as  Soham  -Mm-,  marks  the  place  of  one  of  the  many 
wide  and  shallow  sheets  of  water  in  the  di.striti  now  drained. 
The  church  of  St  .\ri  i  ( is  cruciform  and  had  formerly  a  central 
tower;  the  cxistins  western  tower  is  01  line  and  ornate  Perpendi- 
cular work.  The  body  of  the  church,  however,  is  mainly  transi- 
tional Norman  with  additions  principally  Decorated,  inclurling 
a  beautifnl  east  window,  much  andent  woodwork,  and  other 
details  of  tatetest.  Tlie  grammar  acbool  datea  from  x68^  The 
road  from  Soham  to  Ely  waa  constructed  aa  a  cwiieway  acioM 
the  lena  by  Bawy  le  Brnten,  fint  hfchep  «f  Ely  (110^131)^ 
The  ttadft«(ti»  town  ie  npicutenrel,  fenhrsrawteg  and  nwifcet- 
gardOB^wbdng Imfdy  canied  on  in  the  vidm'ty. 

MIOHW  (or  SOTONES,  the  Walloon  form\  a  busy  and  flourish- 
ing town  of  the  province  of  Hainaut,  rnving  its  prosperity  to 
the  important  bltje  granite  quarries  in  the  neighbourhood. 
It  contains  a  fine  ablxry  church  of  the  12th  century  and  in  the 
cemetery  connected  with  it  arc  many  tombstones  of  the  13th 
and  14th  centuries.    I'lip.  m^.o^:,  10,480. 

The  forest  of  -Soignies  e.vtended  in  the  middle  ages  over  the 
stiu: lurn  part  of  Brabant  up  to  the  n'alls  of  Brussels,  and  is 
imraortalize<l  in  Byron's  CkUde  Harold.  Originally  it  was  part 
of  the  Ardeime  forest,  and  even  at  the  time  of  the  French  Re%'olu- 
tion  it  waji  very  extensive.  The  first  blow  towards  its  gradual 
contraction  was  struck  when  Napoleon  ordered  a2,ooo  oaks 
to  be  cut  down  hi  it  to  buiU  the  odefanted  Boukgne  flodlln 
forthefnvaaionef  Engfamd.  KfaigWIOhunLof  theNetfaerinade 
continued  the  procem  in  the  belief  that  he  wne  time  ndtttg 
to  the  pro6|M:riiy  of  the  country,  and  from  29,000  acra  in  1810 
the  forest  was  reduced  to  11,200  in  1830.  A  considerable 
iwrticm  of  the  forest  in  the  neighbourhood  of  Waterloo  was 
assigned  in  li';--  ti^  the  duke  of  Wellinglori,  and  lo  the  holder 
of  the  ; i'.lt  as  ^;  as  it  endured.  This  portion  of  the  forest 
W  IS  (uiiy  unvrrii  i  into  farms  in  the  time  of  the  second  duke. 
Ihe  liijis  de  ia  Cambrc  (456  acres)  on  the  outskirts  of  Brussels 
was  formed  out  of  the  forest,  and  beyond  it  stretches  the  Foret 
dc  iv)ignies,  still  SO  Called,  to  Tervueren,  Grocnendael,  and 
Argentcuii  dose  to  Mont  Saint  Jean  and  Waterloo. 
SOIL,'  the  term  generally  applied  to  that  part  of  the  earth's 

'  This  word  comes  through  O.  Fr.  soti  from  a  1-ite  I-aiin  iis;iiff  of 
svka  for  soil  or  ground,  which  in  cla«»ic  Lat.  meant  the  sole  of  thc 
foot,  alio  a  sandal.  This  was  due  to  a  confusion  with  solum,  ground, 
whence  Fr.  sol.  Both  m(m  and  solum  are,  of  course,  from  the  saim- 
root.  To  be  distin^islied  from  this  word  is  "  soil."  to  maki-  ciirtv 
to  stain,  defile.  I  he  orijiin  i»  the  O.  Fr.  stnJ  or  souii.  the  mir\- 
wallow  ing  ground  of  a  wild  boar,  whence  the  hunting  phr.Lic  "  to 
take  soil,"  of  a  beast  of  the  chase  taking  to  water  or  mar^y 
ground.  The  derivation  nihcfcfbie  from  Lat.  w(WK*.peftalaiBt«9 
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niMUiMe  wUA  bitiiMd  «r  tflkdlv  iupimwit*  1^ 
madvades.  Bdo» tUt b the «ilMi(.  The Hfl tknwgli being 
acted  upon  by  the  air,  beat,  frost  and  other  agencies  uumlly 
combu  of  finer  partides  than  those  oomprisng  the  bulk  of  the 
subsoO.  It  contains  more  roots,  and  as  a  rule,  is  darker  in 
colour  than  the  siitisoil  on  atiounl  of  the  Larger  proportion 
of  (Ic-f.iying  vcgo'.aUk  matter  prtstnt  in  it:  il  is  also  looser  in 
texture  than  the  subsoil.  The  sul:■^'  |.l  not  untrequently  rontains 
materials  whiih  are  (ickterious  "he  growth  of  crops,  and  roots 
descending  into  it  m.iy  .1ll^(;.rl:  and  convey  these  poisonous 
substances  to  other  parts  of  the  [)lant  or  be  themselves  damaged 
by  contact  with  them.  On  this  account  deeper  tillage  than 
nnal,  which  allows  of  easier  penetration  ol  roots,  or  the  canying 
oat  of  operations  which  bring  the  atthnQ  to  the  tuffaoe,  must 
ilwiyi  be  carefully  considered. 

At  fint  lii^t  few  natural  materialB  appear  to  be  of  less  interest 
than  the  sofl;  yet  ka  importanoe  la  manifest  on  the  slightest 
nflectioD.  Tnm  it,  dfaectly  or  iadfaectly,  are  obtainad  all  food 
natcriab  needed  by  man  and  beaat.  The  hmsaaic  materials 
within  it  supply  some  of  the  chief  suhateaoEB  ulffiied  by  plants 
fur  their  levelopmcnt  and  growth,  and  from  plaato  aahnah 
obtui;i  much  of  their  sustenance. 

Origin  oj  the  Soil. — It  is  a  matter  of  common  obs<:r\ation 
that  stones  of  monuments,  walls  or  buiklinpi  which  are  exposed 
to  the  air  sooner  or  later  bei  oh.l-  eaten  away  or  broken  up  into 
small  fragments  under  the  influence  of  the  weather.  This 
disintegration  is  brought  about  chiefly  by  changes  in  tcmpera- 
toie,  and  by  the  action  of  the  rain,  the  oxygen,  and  the  carbon 
(Hodde  of  Uie  nir.  DwiBg  the  daytime  the  surface  of  the  stone 
may  become  very  warm,  while  at  night  it  is  speedily  cooled. 
Such  alterations  in  temperature  produce  strains  which  frequently 
lesult  in  the  duppiaK  off  of  small  fiagneots  of  the  material 
composing  the  atOM.  Moreover  the  rain  penetimtea  into  the 
gmall  intentloes  between  its  pvtidea  aad  dinolm  out  some 
of  the  materials  which  bind  the  whole  into  a  aolld  alone,  the 
surface  then  becoming  a  loose  powdery  ONiB  which  falls  to  the 
ground  Wow  or  is  carrie<l  away  by  the  wiod.  The  action  of 
frost  is  also  very  destructive  to  many  stones,  sir  re  the  water 
within  their  cracks  and  crannies  expands  on  frcezinR  -md  s])lits 
off  small  pieces  from  their  surfaces.  In  the  case  of  lime- 
stones the  carton  dioxi<lc  of  the  air  in  association  with  rain 
and  dew  cats  into  iheiii  and  leads  to  their  disintegration.  The 
oxygen  of  the  air  may  also  bring  about  chemical  changes  which 
result  in  the  production  of  soluble  substances  removaUe  by 
rain,  the  insoluble  parts  being  left  in  a  loosened  state. 

These  "  wea^ering  "  agents  not  only  act  upon  ateMa  of 
buUding^  but  upon  locka  of  all  kinda,  ledudng  them  sooner  or 
later  into  a  more  or  leaa  fine  powder.  The  work  has  been  going 
on  for  ages,  and  the  findy  comminuted  partides  «i  rocks  form 
the  bulk  of  the  soQ  wfaidi  eoveia  modi  of  the  earth's 
stirface,  the  rest  of  the  sofl  being  composed  chiefly  of  the  remains 
of  roots  and  other  parts  of  plants. 

If  the  whole  of  the  soil  in  thi-  Rritish  Isl.\nds  were  swept  into 
the  sea  and  the  rocks  beneath  il  laid  bare  the  surface  of  the 
country  would  ultimately  become  covered  again  with  soil 
produced  from  the  rocks  by  the  weathering  proces-scs  just 
described.  Mu'eu  .  it  wheic  there  was  no  tran.sport  or  siiluliLni 
of  the  soil  thus  proiiiired  it  would  ncccs.s.irily  show  some  simil- 
arity in  comp  1^;!  :ti  to  the  rock  on  which  it  rested.  The  soils 
overlying  red  sandstone  rocks  would  be  reddish  and  of  a  sandy 
nature,  while  those  overlying  chalk  would  he  whitish  and  contain 
comidenhle  amounts  of  lime.  la  maaj  parts  of  the  country 
soib  eihibitint  such  rdsHoashipS,  and  known  as  sedentary 
•db,  an  prevalent,  the  tfaasftieQ  from  the  aoQ  to  the  ndc 
beneath  bdng  plainly  visible  in  sections  e^Msed  to  view  in 
railway  cuttings,  quarries  and  other  excavations.  The  upper 
layer  or  soil  proper  consists  of  material  which  has  been  subjoAed 

•wine.  iiu.  "  To  wiUy."  to  besmirch,  to  cover  idth  "  mire  "  (O.  Eng. 
ss(.  cf.  Gcr.  mhltn)  is  a  quite  distinct  word.  Lastly  there  is  a 
form  "  soil."  used  by  agriculturists,  of  the  feeding  ana  fattening  of 
cattle  utth  green  food  such  a*  vetches.  This  is  irom  O.  Fr.  SMWr, 
mtvier,  mod.  sMMir.  Lat.  $atMtu,  full-fed  (loMir,  satiated,  wti*. 


to  afH  of  weathering;  the  bulk  of  it  is  cooovoaed  cf  llady 
ouBBfaintad  paitidea  of  sand,  day  aad  other  ateeialBi  among 
wfaidi  an  Intbedded  hu«er  or  samller  sUmes  of  more  refiBctoiy 
nature.  Ob  dMOMKUng  faito  the  substratum  the  finer  material 
decreaaes  and  nrare  stones  are  met  with;  farther  down  are  seen 
larger  fragments  of  unaltered  rock  closely  packed,  and  this 
brash  or  rubble  grades  insensiiji\  into  the  unbroken  r<Kk 
l>clow. 

In  miiny  districts  the  soil  is  manifestly  unconnected  in  origin 
with  the  rock  on  which  it  rests,  and  differs  fr^im  it  in  colour, 
composition  and  other  characters.  There  are  Irans ported  or 
drift  soils,  the  particles  of  which  have  been  brought  from  other 
areas  and  deposited  over  the  rocks  below.  Some  of  the  stiff 
boulder  clays  or  "  till  "  so  |ir(rv,iient  over  parts  of  the  north  of 
England  appear  to  have  beien  depodted  from  ice  sheets  during 
the  i^adal  period.  Perhapa  the  oujority  of  drift  soih,  however, 
have  been  moved  to  tlicb  psemat  positioB  fay  the  acdoa  of  the 
water  of  riven  or  the  sea. 

As  last  as  the  rock  of  a  cliff  is  weathered  its  fragments  are 
washed  to  the  ground  by  the  rain,  and  carried  down  the  slopes 
by  small  streams,  ultimately  finding  their  way  into  a  river  along 
which  they  arc  carried  until  the  force  of  the  water  is  insufficient 
to  keep  them  in  sus|>cnsion,  when  they  become  dcpi^ited  in  the 
river  bed  or  along  its  banks.  Such  river-transported  material 
or  iiilui-ium  is  coirnn  ti  in  all  river  valleys.  It  is  often  of  very 
mixed  origin,  fx-ing  derived  from  the  detritus  of  many  kinds 
of  rocks,  and  usually  forms  soil  of  a  fertile  rh.aractcr. 

Quality  of  Soil. — The  good  or  bad  qualities  of  a  soil  have 
reference  to  the  needs  of  the  crops  which  are  to  be  grown  upon  it, 
and  it  is  only  after  a  consideration  of  the  requirements  of  plants 
that  a  dear  conception  can  be  formed  of  what  characters  the 

soil  most  penew  for  it  to  be  a  suitable  meditta  on  wfaidi  healthy 
crops  can  benissd. 

In  the  first  plaoe^  nB.  to  be  of  any  use,  must  be  anlBdently 
loose  and  porous  to  allow  the  nets  of  plants  to  grow  and  extend 

freely.  It  may  be  so  compact  that  root  development  is  checked 
or  stopped  altogether,  in  which  case  the  plant  sutlers.  On  the 
other  hand  it  should  not  V>e  too  open  iti  texture  or  the  r<K)ls 
tlo  not  get  a  proper  hold  of  the  groimfl  and  are  ca'^ily  disturbed 
by  wind:  moreover  such  soils  are  liable  to  blow  away,  leaving 
the  underground  parts  exposed  to  the  air  and  drought. 

The  roots  like  all  other  parts  of  plants  cotitai:i  protoplasm 
or  living  material,  which  cannot  cirry  on  its  functions  unless 
it  is  supplied  with  an  adequate  amount  of  oxygen:  hcnrc  the 
necessity  for  the  continuous  circulation  of  fresh  air  through  the 
soil.  If  the  latter  is  too  compact  or  has  its  Inter  stices  filled  with 
carbon  dioxide  gas  or  with  watei^^  is  the  case  when  the  ground 
is  water-logged— the  roots  lapidbr  die  cf  suflbeation  just  aa 
would  an  animal  under  the  same  coadttfamB.  Then  Is  another 
point  which  requires  attention.  Pfamts  need  very  eoniderable 
amounts  of  water  for  their  nutrition  and  growth;  the  water- 
holding  capacity  is,  therefore,  important.  If  the  soil  holds  too 
much  it  l)ecotnes  water  dogged  and  its  tcmix-ratiin.-  falls  below 
the  point  for  healthy  growth,  at  any  rate  of  the  kimis  o:  jdants 
usually  cultiv.atcd  on  ftirms  .and  in  g.ardcns.  If  it  allows  of  too 
free  drain.-igc  drought  sets  in  and  the  plants,  not  getting 
enough  water  for  their  needs,  become  stunted  in  Size.  ToO 
much  water  is  bad,  and  too  little  is  equally  injurious. 

In  addition,  the  temperature  of  the  soil  largely  controls  the 
yield  of  ctops  which  can  be  obtained  from  the  land.  Soil  whose 
temperature  remains  low,  whether  from  Its  northerly  aspect  or 
from  its  high  water  content  or  other  cause,  is  unsatiaiactoty, 
because  the  gemrimtieB  of  seeds  and  tiie  geneial  Bfe  processes 
of  planta  caanet  go  on  mtisfactorily  eiccpt  at  oertafai  tempera- 
tmca  weD  above  freesing-pdnt. 

A  good  soil  should  be  deep  to  allow  cf  extend**  not  devdop- 
ment  and,  in  the  case  of  arable  soils,  easy  to  work  with  imple- 
ments. Even  when  all  the  conditions  above  mentioned  in  regard 
to  texture,  water-holding  capacity,  aeration  and  temperature 
arc  suitably  fulfilled  the  soil  may  still  be  h.arrrn:  plant  food- 
material  is  needed.  This  is  usually  present  in  abundance 
ahheitgh  it  may  aot  be  avaflaUe  to  the  plaot  under  certafai 
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circumstances,  or  may  need  to  be  replenished  or  incTCued 

by  addiiioiu  to  the  soil  of  manures  or  fertilizers  (sec  Manure). 

CkuJ  Comliturnti  ol  thr  .Sail. — An  examination  of  the  soil  -.how's 
II  to  be  compoHsl  of  a  vast  number  of  »mall  particle^  of  siiml.  i  lay, 
clialk  and  hurous,  in  whirh  aregenerallY  imbcddctl  larger  or  smaller 
atOiKi.  It  wiD  be  useful  to  eoniidcr  the  nature  of  the  four  chief 
coostituents  Just  mentioned  and  their  bearing  u[X)n  the  texture. 
watcr-holding_  capacity  and  other  characters  which  M-ere  referred 
to  in  the  previous  section. 

Sand  consists  of  grains  of  (|iiartz  or  flint,  the  individual  particles 
of  which  arc  lar^c  enough  tj  lit  •-'^•n  witli  i  nc  imaiilol  I'vo  or  reiidily 
felt  as  gnttv  grains  when  rubticd  Ijctwecn  the  finger  and  thumb. 
When  a  Utile  $oil  is  shaken  up  «'iih  water  in  a  tumbler  the  sand 
particles  rapidly  fall  to  the  bottom  and  form  a  Uyer  which  rssembics 
onlinary  aand  o(  the  seashore  or  river  bftnks.  Cneniically  poiC  nnd 
is  ailicon  dicuude  (SiOi)  or  qtiaitz,  a  dear  tnnspaimt  gla»iike 
mineral,  but  as  ordiaarily  met  with,  it  is  more  or  less  impure  and 
generally  caloutol  rt^lilish  or  \i'lli>ui>!i  by  oxide  of  iron.  .'\  soil 
consisting  of  sand  entirely  would  be  very  louse,  would  h.wc  little 
capacity  to  retain  water,  would  be  liable  to  become  very  hot  in  ihc 
daytime  and  cool  at  night  and  would  be  quite  unsuitable  fur  grou  ch 
of  plants. 

The  term  clay  is  often  used  by  chemists  to  denote  hydrated  silicate 
of  alumina  (.MiOt-2SiC)i'211iO),  of  which  kaolin  or  china  clay  is  a 
fairly  pure  form.  This  substance  is  present  in  practically  all  soils 
but  in  compafativdy  small  amounts.  Even  m  the  soils  which 
fanD»  spade  of  tt  MUf  ci^  h  feimnhr  prmat  M  the  eMent  of 
man  Ann  i  or  2%  The  wmd  "cbjr "  used  in  tiie  agricultttfal 
tense  denotes  a  st!ck>'  intractable  material  which  is  found  to  consist 
of  exccedinKly  f><)C  )>anicle9  (generally  less  than  -005  mm.  in  dia- 
meter) of  sr.nd  and  other  minends  deriveil  from  the  ilerompfisiiion 
of  rocks,  with  a  small  amount  of  silicate  of  aliiinitui.  Tlic  |ns  iili.ir 
character  which  day  possesses  is  probably  due  not  to  its  chemical 
CHUpoiitiM  bat  torn  plqniGi)aU«o>  When  wet  it  becomea  eticky 
and  almoet  Impotiii)le  to  move  or  work  with  farm  implcnanu: 
neither  air  nor  water  can  penetrate  freely.  In  a  dr>-  slate  it  becomes 
hard  and  hakes  to  a  briciL  It  holds  water  well  and  is  coosequentiy 
cold,  needing  the  application  of  much  heat  to  raise  its  temi>craturc. 
It  is  obvious,  therefore,  lh.it  ^■>il  <i)r:;]i()«il  tiuirels  o(  d.iy  .i^> 
useless  as  pure  sand  so  far  as  the  growth  of  crops  u|)on  it  iscum  ertietl. 

Clnlk  cooMtai  arben  quite  pure,  of  calcium  carbooaie  (CaCOij, 
a  white  nMA  aooftaiwe  meful  in  small  amounts  as  a  plant  food- 
material,  thoiigh  in  cmeia  detrimental  to  growth.  Ahmet  oven 
when  broken  up  into  email  pieces.  It  ia  umiiitable  for  the  growth  of 
plants. 

Ilumus,  the  remaining  constituent  of  soil,  is  the  term  used  for  the 
decaying  vegetable  and  animal  matter  in  the  M>il.  A  good  illustra- 
tioa  of  K  ia  paet.  Its  water-holding  capacity  is  great,  but  it  is 
often  arid,  ana  when  dry  it  is  light  and  incapable  of  supporting  the 
n>ot8  of  plants  properly.  Fe»-  of  the  commonly  cultnrated  crops 
can  live  in  a  soil  consisting  mainly  of  humus. 

From  the  above  account  it  will  be  understood  that  not  one  of 
the  four  chief  soil  constituents  is  in  itself  of  value  f<ir  the  );rii«ih  of 
crops,  yet  when  they  are  mixed,  as  t)iey  usually  are  in  the  soils 

peifccC  aoil  wouM  be  such  a  blend  of  mnd.  cky,  chalk  and  hnmus 

as  would  contain  sufBctent  clay  and  humus  to  prevent  drought, 
ettough  sand  to  render  it  pcr\-ious  to  fresh  air  and  prevent  water- 
lodging,  chalk  enough  to  correct  the  tendency  to  acidity  of  the  humus 
present,  and  would  have  within  it  varioua  aOlMtiaEaa  which  WOaM 
serve  as  food-materials  to  the  crops. 

Generally  apaakmc,  aoiia  conuming  fram  90  to  9>%  of  «3ay  and 
50  to  to%  of  aand  mlh  as  adequate  amount  01  vegetable  lesldues 
prove  die  moot  uaajyi  fbr  ordinar>'  farm  and  garden  crops;  such 
Meixlt  are  known  as  "hams,"  those  in  which  clay  predominates 
being  termed  clay  loams,  and  those  in  which  the  sand  predominates 
s.in.|y  ioam5.  StiiT  clays"  contain  over  50",,  f>l  il.iy;  "light 
sands  "  have  less  than  10 %■  In  the  mechanical  analysis  of  the  suit, 
aftar  aapaimtioa  of  the  atonea  and  ffaw  fmvd  by  means  of  siev^. 
the  reminder  of  the  finer  earth  is  subjected  to  various  processes 
of  siftinj;  and  deposition  from  water  with  a  view  of  determining 
the  relative  proportions  of  sand,  silt  and  clay  present  in  it.  Moft 
of  the  malenal  termed  "  s.ind  "  in  such  analyses  consists  of  particles 
ranging  in  diameter  from  -5  10  -05  nun.,  am!  the  "  silt  "  from  -05 
to  -005  mm.,  the  "  day  "  being  composed  of  particles  less  than 
•oos  nan.  in  diameter.  The  pinportiandamaimt  of  tlwse  materials 
fa«aaiid]raBllontlieBagdwtbadaaiidaadffO)ifei4clay  tsgi%cn 
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The  pore-space  within  the  soil,  t.r.  the  space  between  the  parti- 
cles com|K>sing  the  soil,  varies  with  the  sute  of  these  particles  and 
with  the  w.i\  they  arc  arranged  or  piicketl.  It  is  important,  ••ince 
upon  it  largdy  depemls  the  movement  of  air  and  stater  in  the  land. 
It  isgenefallyfmB30toflo%of  the  total  wahmwooenpiad  fay  the 
soil. 

Where  the  soil  grains  are  quite  free  fiMB  each  other  the  amaBer 

grains  tend  to  fill  up  ihe  spares  between  the  luger  ones;  hence  it 

might  Ix-  concluilei!  that  in  clas'S  the  amount  of  pore-space  would 
be  less  than  in  coar^-T  -..inds.  This  is  the  case  in  "  ]iu:I(IIim!  '  cUiys, 
but  in  ordinar)-  clay  soils  the  excewiively  minute  ivirliclcs  of  which 
they  largely  consist  tend  to  form  groups  of  comparatively  Large 
composite  grains  and  it  is  in  such  natural  soib  that  the  pore-s[>ace 
is  largest. 

Ckrmual  Citmpotilion  (iflheSoit.—tt1u»hten  found  by  experiment 
that  plants  nee«J  for  their  nutriti\-e  process  and  their  prowth.  certain 
chemical  elements,  namely,  cariion,  hydrogen,  oxygen,  nitnixen. 
sulphur,  phosphoru.s.  poi.a.s!.ium,  magnesium,  calcium  and  iron. 
With  the  exception  of  the  carbon  and  n  small  proportion  of  the 
oxygen  and  nitrogen,  which  may  be  partially  denvea  from  the  air, 
the^c  elemeata  are  taken  from  the  aoil  by  crapa>  The  foUowiag 
(able  shows  tht  anouata of  the  cUtfconatitneMa  removed  by  ctftaiB 
crops  in  lb  par  acre: — 
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Mag- 
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ft 
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31 

29 

9 

7 
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49 

» 

5" 

3* 

«4 
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33 
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74 

9 

.Mangels 
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S3 
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43 
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Plants  also  remove  from  the  soil  silicon,  sotiiuin,  ihlurine,  and 
other  elements  which  arc.  nevertheless,  (oumi  lu  Ik  unes»«iiii.il  fur  the 
growth  and  may  therefore  lie  neglected  here. 

Leguminous  crops  take  some  of  the  nitrogen  which  they  require 
from  the  air,  but  most  plants  obtain  it  from  the  nitrates  prexat 
in  the  stiil.  The  sulphur  exists  in  the  ^.oil  1  hieily  in  the  form  of 
•.iilphatfs  of  niaK'""''iiitn,  calcium  and  other  metals;  the  phosphorus 
mainly  a-  phr.sphatcs  of  calcium,  magnesium  and  iron;  ihr  ]i.  .-jsh, 
soda  and  other  liases  as  silicates  and  nitrates:  calciuin  and  iiiagne- 
carbooates  are  also  common  consiituenis  of  1 


  many  sous. 

In  the  ordinary  chemical  analyses  of  the  sofl  determinatioaa 

arc  made  of  the  nitrogen  and  various  carbonate 
as  of  the  amount  of  pr.i.'sphoric  acid,  potash,  sodaJ 
other  corni^ioncnts  suUible  in  strong  hydrochloric  add. 

Bdow  arc  Kivin  examplea  of  tut  aoalb'aaa  of  a  poor  nwidy  aoO 
and  an  ordinar}'  loam 
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Since  tlie  dry  tweight  of  the  first  foot  of  soil  owar  an  acre  ia  dmot 
4,000,000  lb  the  poor  aaady  soil  contaias  srithis  it^— 

Nitrcwen     .  ^  7,600  lb 

Phosphoric  add  7,mo  „ 

Potash  7.600  „ 

l.iiiK'  9,300  „ 

From  the  li^;iircH  gixen  previou->ly  of  Ihe  amount  of  nitrogen, 
potash  and  phosphoH'  ai  iri  remove<l  by  a  wheat  or  nuir^-cl  1  rop  it 
would  appear  that  this  soil  has  enough  of  thetse  ingredients  in  it  to 
yield  many  such  crape;  yet  experience  Imh  shown  tint  thaaa  i 
cannot  be  grawn  on  such  a  poor  sandy  aoil  unlete  manorea  i 
ing  phospMtes,  potash  and  nitrogen  are  added. 

Many  attempts  have  been  made  to  correlate  the  results  of  the 
analv>es  of  a  soil  with  itn  known  cropping  power,  hut  there  is  vet 
much  to  l>c  learnt  in  n-tarH  to  these  matters.  .A  great  pro()ortion 
of  the  food  constituents  which  can  be  extracted  by  strong  hydro- 
chloric add  are  not  in  a  ooodttioa  to  bo  taken  up  by  the  roots  of 
plants;  they  are  present,  but  in  a  "  dormant "  atate,  ahhmigh  by 
tillage  and  weatbering  processes  they  may  in  time  become  "avail- 
able "  to  plants.  Analyses  of  this  character  would  appear  to 
indicate  the  perm.inent  productive  rapacity  of  the  soil  rather  than 
its  immcli.ite  jKiwer  of  Krowinp  a  crop. 

Soils  containing  less  than  -JJ  "{>  of  potash  are  likely  to  need  sfiecial 
application  of  potMh  fertilisers  to  give  good  results,  while  those 
containing  as  much  as  -4  or  -5%  do  not  usually  respond  to  those 
manures.  )Miere  the  amount  of  phosphtwic  acid  fPjO.)  is  less 
than  -05 'i  phosphatic  manures  are  generally  found  to  l<e  lienctu  ial ; 
with  more  than  •!  %  present  these  lertiliaers  are  not  usually  called 
fbr  amept  pathapa  In  aoila  contaiim  a  U|h  peroantage  of  iron 


Digitized  by  Google 


348 


SOIL 


(ompoiiniis.  S:mil.irlv  soils  with  lf«  than  i  ',  nl  niiri:i;'-ti  arc 
likely  to  I.K'  K-in'liU'ii  by  applications  of  nitrogenous  manures. 
Too  nuich  strcivs.  hnwi  vcr,  laiindl  tie  l.ii<l  ii[kii)  ttx-*'  fiijiires,  sitKc 
tbc  fertility  of  a  noil  is  very  greatly  intlucnccd  by  texture  and  phy&i- 
caloMMtitiitioni  pcflHipa mm mt  by  tbne  factocs  thu  by cbemckl 
conupQiStidfu 

At  prwent  it  it  not  poMible  to  determine  with  accuracy  the 
amount  of  innnediately  available  plant  food-constituents  in  a  soil: 
no  doubt  the  vartou*  species  of  plants  difTor  somewhat  in  their 
power  of  absorbing  these  even  from  the  same  soil.  The  nieth(xi 
introduced  by  Uyer  of  di«*olvin^  out  the  mineral  constituents 
ct  th".  soil  u-ith  a  I  %  ■olutioncf  citnc  acid,  wkich  represents  about 
the  average  acidity  of  the  nwtB  of  moat  common  plants,  yields 
better  results.  In  the  case  of  arable  soils,  where  the  amount  of 
photphoric  acid  determined  by  this  method  falls  bdow  -01  phos- 
phatic  nianurinsr  is  ctisontial  for  ^;oml  crops.  The  writer  ha.s  found 
that  ni.in>  p.i.slure  s^il!.  CI>ntlli^in^;  less  than  UJ^  or  -03 "o,  rcsiKjnd 
freely  to  ajiplifatio.'-..-.  ol  phusph.iirs ;  proUilly  in  mtcb  c.is/'s  cvf-ri 
the  weak  acid  is  r,ii>.iM<.-  <.if  ([i,s  iK  int,*  out  phoiphatc-s  from  the  humus 
or  other  compountls  w  hich  yicUl  lit  lie  or  tvone  to  the  roots  of  gni»tH.ii 
and  clover*.  In  soils  where  the  potaah  »vajlabl«  to  ckiie  acid  is 
less  than  -005  %,  Icainit  and  other  potaah  ifertniwn  are  needed. 

WaUr  in  the  Soil. — The  importance  of  an  adequate  supply  of  water 
to  gTowing  crops  cannot  weU  be  over-estimated.  Duntig  the  lite 
of  a  plant  there  is  a  continuous  stream  of  water  p.is.sinK  ihrouRh 
it  which  enters  by  the  root-hairs  in  the  >.<.il  and  after  pas-iitin  aloti^ 
the  stem  is  given  off  from  the  scomata  of  the  leaves  into  the  open 
eir  above  ground.  It  ha.s  l>e«'n  estimated  that  an  acre  of  cabbage 
will  absorb  from  the  land  and  transpire  from  its  leaves  more  than 
ten  tons  of  water  per  day  when  the  weather  i«  fine. 

In  addition  to  Its  usefulness  in  maintaining  a  turgid  state  of  the 
young  rolls  without  whi<  h  Rfwih  cannot  proceed,  water  is  itself  a 
plant  foiKl-material  and  as  iibsorlnxl  from  tne  soil  contains  dissolved 
in  it  all  the  mineral  fixxl  roniitituent»  nf!e»led  by  plants  for  hialihv 
nutrition.  W'itliuut  a  ••rillicient  supply  plants  remain  stunted  ar.d 
the  crop  yield  is  scriouiily  reduced,  as  we  see  in  dry  seasons  when 
the  laimall  it  much  below  the  aven|teb  If  on*  condition  it  mora 
ncccflsaiy  than  another  for  good  crop*  it  b  a  tuUabte  euppjy  of  water, 
for  no  amount  of  manuring  or  other  treatment  of  the  soil  will  make 
up  for  a  deficient  rainfall.  The  amount  nce<led  f<jr  the  mo«t 
saii^ifactory  nutrition  varies  with  di/Terent  plants.  In  the  case  of 
fair  avcrajje  farm  crops  it  has  lioon  shown  that  for  the  production 
of  one  ton  of  dry  matter  containixl  in  them  from  300  to  5O0  tons 
of  water  bat  been  absorbed  and  utilized  the  pl.antt.  Tnis  may 
i>e  more  than  the  rainfall,  in  which  case  irrigation  or  special  control 
of  th<*  water  supply  may  be  necessary. 

The  water-holding  capacity  of  a  soil  depends  upon  the  amount 
of  free  space  h<>tween  the  particlctof  wllich  it  itoompoied  into  which 
water  can  enter.    In  most  catet  tMs  noMMintt  tO  (mm  ; 
of  the  volume  of  the  sfiil. 

When  the  pore-space  of  the  soil  is  fiUe'l  with  water  it  hctomes 

water-logged  and  few  plants  can  elTect  absorption  by  their  roots 
nnder  s«Kh  coaditiont.  The  raol^haim  die  fniai  want  ol  air,  and  tiia 
whole  plant  toon  tuHen.  Flel^  of  wheat  and  oder  cereals  rarely 
recover  after  a  week's  submergence,  but  orchaidt  an<l  m.<nv  trees 
when  at  rest  in  winter  withstand  a  flooded  or  water-lof;v:i  1: 1  uk  lirion 
of  the  soil  for  two  or  three  weeks  without  damage.  The  most 
satisfactory  i^rowth  is  maintained  when  the  amount  of  water  presont 
is  not  more  than  40  to  60%  of  what  would  saturate  it,  Under 
auch  conditions  each  particle  of  soil  is  surrounded  by  a  thin  film 
of  water  and  in  the  pore- space  air  can  freely  circulate.  _  It  is  from 
such  films  that  the  rrKit-hairs  absorb  all  that  plants  retjuire  for  their 
growth.  The  movement  of  water  into  the  root-hairs  is  brought 
about  by  the  osmotic  action  of  certain  .s.alts  in  their  cell-sap.  Crops 
arc,  however,  unable  to  afwirli  all  the  water  present  in  the  w>il. 
for  when  the  films  borome  \tr\'  thin  they  are  held  more  firmly  or 
cling  with  more  force  to  the  soil  particles  and  resist  the  osmotic 
action  of  the  rout-hairs.  Plants  have  been  found  to  wither  and  die 
in  aandy  aoiia  containia|r  ii%  of  water,  and  in  day  toila  ia  which 
Ifceve  wat  ttill  present  8%  of  water. 

When  a  long  glass  tube  open  at  both  eada  it  filled  with  toil  and 
one  end  is  dipped  in  a  shallow  basin  of  water,  the  water  is  found 
to  move  upwards  through  the  soil  column  just  as  oil  will  rise  in  an 
ordinary  lamp  wick.  By  this  capill.iry  aciion  water  may  lio  tranii- 
ferred  to  the  upper  layers  of  the  soil  from  a  depth  of  sevcnil  feet 
below  the  surface.  In  this  manner  plants  whose  roots  descend 
but  a  little  way  in  the  ground  are  enabled  to  draw  on  deep  supplies. 
Not  only  does  water  move  upwards,  but  it  is  ttaatfefwd  by  capil- 
larity in  all  directions  througn  the  soil.  The  amoant  and  tinxd  of 
mox-emcnt  of  water  by  this  means,  and  the  distattce  to  which  it 
may  be  carried,  depend  Lirgely  upon  the  fineness  of  the  jxirticles 
composing  the  soil  and  the  spaces  left  between  each,  The  .is<  ent 
of  water  is  most  rapid  through  coarse  sands,  but  the  hei>;ht  to  w  hich 
it  will  rise  is  comparatively  small.  In  days  whose  particles  are 
eaoeedinfiy  minute  the  water  tn.vda viiy  aiowiy  but  may  ultimately 
fcach  a  ba{dit  of  many  feet  above  the  level  el  the  "  watcf^ble 
bfiow.  WiSlle  thit  capillary  movement  of  water  it  of  grmt  impor- 
tance in  supplying  the  needs  of  plants  it  has  its  ditadvaatiaieit  since 
water  may  be  tiaatterad  to  tite  luiface  of  the  toil,  where  »  evapo- 
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rates  into  the  air  and  is  lost  to  r  he  !atid  or  (lie  crop  growing  upon  it. 
The  loss  in  this  manner  was  found  to  be  in  one  instance  over  a  pound 
of  »'.i;er  per  <ia>  ii.  r  s(|uare  foot  ot  Miffaoe,  the  **  wmtcc^ttUa " 

being  about  4  or  5  IL  below.  ' 

Oae  of  the  mott  effective  mease  of  coetcndng  toil  tnoietuie  It  by 
"mulciiiog,"  t.«.  by  covering  the  tuiface  of  the  toil  with  tome 

loosely  compacted  material  such  as  straw,  leaf-refuse  or  stable- 
manure.  Tne  space  between  the  parts  of  such  substances  is  loo 
large  to  admit  of  capillary  action;  hence  the  water  conveyed  to  the 
aiinacc  of  the  ^lil  in  jirevenled  from  passing  upward.s  any  further 
except  by  slow  evaporation  through  the  mulching  layer.  A  loose 
la)'er  of  earth  spread  over  the  surface  of  the  soil  acta  in  the  tame  w  ay , 
and  a  simil.trly  effective  mulch  may  be  jireparcd  by  hoeing  the  soil, 
or  stirring  it  to  a  depth  of  one  or  two  inches  with  harrowa or  Other 
implements.  I'iie  hoe  and  harrow  are  therefore  c.xcdicttt  toolt 
for  use  in  dr\'  weather.  Rollins  the  land  is  l«nefiri.il  to  young  crops 
ill  dry  weather,  sirK-e  it  promotes  capillary  iiclion  by  reducing  tne 
B<jil  spares.  It  should,  however,  lie  followed  l^y  a  liKht  hmir.g  or 
liarrosvin^. 

In  the  .scmi-ari<l  regions  of  the  United  States,  .ArKeniiiia  and 
other  countries  when  tlm  avcraga  aaaual  rainfall  lies  between  10 
to  20  in.,  irrigation  it  necetauy  to  obtain  full  crops  every  year. 
Good  crops,  however,  can  often  be  grown  in  tuch  areas  without 
irrigation  if  attention  is  paid  to  the  proper  circulation  of  water  in 
the  s>il  and  n)e.i:i>.  for  n>(.iining  it  or  preventing  excessive  loss  by- 
evaporation.  (M  i  I  ur-c  care  must  he  exercised  in  the  seleciion  of 
plants — such  as  sorghum,  nwize,  wheat,  and  alfalfa  or  lucerne — 
which  are  adapted  to  dry  conditions  and  a  warm  climate. 

So  far  as  Ine  water-supply  is  concerned — and  this  is  what  ulti- 
mately determines  tlw  yada  of  crops — the  rain  which  falls  upon 
the  soil  should  be  made  to  enier  it  and  percolate  rapidly  through 
its  interstices.  A  deep  porous  licd  in  the  upix-r  layers  is  cssciiiial, 
and  this  sliould  consist  ijf  fine  |«t:ieles  «hirli  lie  do.'*  to  each  other 
without  any  tendency  to  stick  together  and  "  puddle  "  after  heavy 
slinnefs.    Every  effort  should  be  made  (o  prepare  a  good 


tilth  by  suitable  ploughing,  harrowing  and  consolidation. 

In  tat  opention  01  ploughing  the  funow  slice  is  separated  fnat 
the  aofl  below,  and  although  in  humid  soils  this  layer  may  be  left 
to  settle  by  degrees,  in  semi-arid  regions  this  loosened  layer  becomes 
dry  if  left  alone  even  for  a  few  hours  and  valuable  water  evaporates 
into  the  air.  To  prevent  this  vari<ius  implements,  fuch  as  disk 
harrows  and  Bpctlally  constructc-tl  rollers.  ma\  be  use<l  to  con.si  lidate 
the  upper  stirred  portion  of  the  soil  and  place  it  in  close  capillary 
relatinnahip  with  the  lower  unmoved  layer.  If  the  aotl  ia  allowaa 
to  become  diy  and  pulverized,  rain  is  likely  to  run  off  or  "  puddle  " 
the  surface  Without  penetrating  it  more  than  a  very  short  distance. 
C'onstant  hoeing  or  harrowing  to  maintain  a  natural  soil  mukh 
layer  of  J  or  3  in.  deep  greatly  conserves  the  soil  water  below.  In 
certain  di>iriris  where  the  rainfall  \u\\  a  crop  can  only  \h:  <il,,!ainc-d 
once  every  alternate  year,  the  intervening  season  being  devoted  to 
lilUiKo  with  a  view  of^ getting  the  r.iin  into  tlw  toil  aaO  ICta^dag  k 
there  for  the  crop  in  the  following  )  ear. 

Batima  in  tit  SmL— Recent  science  has  made  mudi  jnrogim 
tn  the  investigation  of  the  micro-organisms  of  the  soil.  Whereaa 
the  soil  used  to  be  looked  upon  solely  as  a  dead,  inert  material  con- 
taining certain  chemical  substances  which  serve  as  food  constitucnta 
of  t he  crops  grown  upon  it,  it  is  now  known  to  be  a  pLice  of  habitation 
for  myriads  of  minute  living  organisms  u|>on  whose  activity  much 
of  its  fertility  depends.  They  arc  responsitilc  for  many  important 
chemical  processes  which  make  the  tori  constituents  roorB  available 
and  better  adapted  to  the  nutrition  of  crops.  One  cubic  centimetre 
of  soil  taken  within  a  foot  or  so  from  the  surface  contains  from  l| 
to  2  millions  of  bacteria  of  many  different  kinds,  as  well  as  large 
numbers  of  fungi.  In  the  lower  depths  of  the  soil  the  numlicrs 
decrease,  few  being  met  with  at  a  depth  of  5  or  6  ft. 

The  efticiency  of  many  substances,  such  as  farir-wird  nan\:rc. 
guanos.  Ixjiie-mcal  and  all  other  organic  materials,  wlilt  h  .m  1  read 
over  or  dug  or  ploughed  into  the  land  for  the  benefit  of  farm  and 
garden  crops,  is  bound  up  with  the  action  of  these  minute  living 
octngs.  VVithout  their  aid  moat  manures  would  be  uaeleat  for 
plant  growth.  Farm-j-ard  manure,  guanos  and  other  feitOiien 
ufidetgo  decomposition  in  the  soil  and_  liecome  breilten  down  into 
compounds  of  simple  chemical  composition  lictter  suited  for  ah«<:>rp- 
tion  by  the  roots  of  cro^is,  the  changes  iti\oUed  1  eing  directly  due 
to  the  activity  of  bacteria  and  fungi.  Much  of  the  work  carried  on 
by  these  organisms  is  not  clearly  understood;  there  are,  however, 
certain  processes  which  have  been  extensively  investigated  and  to 
these  it  IS  necessary  to  refer. 

It  has  lieen  found  by  experiment  that  the  nitrogen  needed  by 
practically  all  farm  crops  ext^ept  leguminous  ones  is  best  supplied 
in  the  form  of  a  nitrate:  the  rapid  effect  of  nitr.itc  0!  sofIa  when  uxh! 
as  a  top  dressine  tf;  wheat  or  other  plants  is  well  known  to  farmers. 
It  has  lonK  I'ctii  kn  -.vr!  that  when  ott:anio  materials  such  as  ihe 
dung  and  urine  of  animals,  or  e\'en  the  bodies  of  animals  and  plants, 
are  applied  to  the  soil,  the  ^trogan  witWii  thm  beoomca  oaidiied, 
and  ultimately  appeals  in  the  form  of  nitiate  of  Ihne.  potaah  or  tome 
other  base.  Thie  nitrogen  in  decaying  roots,  in  the  dead  stems 
and  leaves  of  plantt,  and  in  humut  generally  is  sooner  or  later 
changed  faito  a  nitrate,  the  change  being  effected  by  bacteria.  That 
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tbc  action  of  living  organisms  is  the  cause  o(  the  production  o( 

nitrateii  is  »\ipportitl  bv  the  fart  that  thp  change  does  not  occur 
when  the  soil  is  hcatcti  nor  when  il  is  trrali'ii  uitli  liisindc  l.mtis 
which^nroy  or  cteck  the  grow'th  and  life  orf^i^teritt.  The  proccsa 

The  steps  in  the  brealdng  down  of  the  highly  complex  nitro(^nou» 
proteiii  compound*  contained  in  the  humus  of  the  soil,  or  applied 
to  the  latter  by  the  fartTMrr  in  the  form  of  dune  nnd  ornanic  refui<«- 
generally,  are  many  and  varied:  mo^t  frequently  the  insoluble 
protcids  arc  changed  by  various  kinds  of  putrefartive  bacteria  into 
toUible  proteid*  (peptones.  He),  these  into  simpler  amido-bodics, 
and  these  again  sooner  or  later  into  compuumlK  uf  ammonia.  The 
ym  ta  wine  i»  aho  iwwily  oonvcrad  bv  the  uro-bactaite  iato 
unnMH^m  eubonatc.  Tha  compound*  of  ammonia  thua  fonned 
from  the  compIeK  Mibatanoet  by  many  varied  lands  of  micro-organ- 
iims  are  ultimately  oxidiMd  into  nitrates.  The  rh^inge  takes 
place  in  two  stages  and  is  effected  by  two  special  ktouiw  of  nitTif>'ing 
liarTeria,  which  arc  present  in  all  soils.  _  In  tne  finit  stage  the 
ammonium  compouftds  are  oxidized  to  nitrites  by  the  ^eocy  of 
very  minute  motile  bacteria  bekmnng  to  the  ffHUie  NUmmmanas. 
The  further  oxidation  of  the  nitnte  to  a  nitrate  Is  effected  by 
bacteria  belonging  to  the  genua  SUnbatUr. 

Several  conditions  must  be  fulfiled  betam  nitrification  can  occur. 
In  the  first  iilare  an  ade<iuatc  temperature  is  essential;  at  5°  or  (>"  C 
U  -i  V'  1'  f  r  x  es*.  is  stopjied,  so  that  it  does  not  go  on  in 
»inter.  In  summer,  when  the  temtxTaturf  is  about  2^'  C.  (75°  F.), 
nitrification  nrix-w'ds  at  a  rapid  rate.  The  organisms  do  not  carry 
on  their  work  in  soils  deficient  in  air;  hence  the  process  is  checked 
in  wtter-loKged  soils.  The  presence  of  a  baae  ■ach  na  Jinan  or  mag- 
Miin  (or  their  carbonates)  t»  also  essential,  ns  well  an  an  ndeqnate 
deme  of  moisture:  in  dry  soils  nitrification  ceases. 

It  is  the  businees  of  the  farmer  and  gardener  to  promote  the 
»cti%ity  of  these  organisms  by  poofl  tillage,  careful  draina^  and 
occasional  application  of  liine  t  i  iis.  xhich  are  deficient  in  this 
iubstance.  It  is  only  when  these  conditions  are  attended  to  that 
decav  and  nitrification  of  dung,  guano,  fiih  i— il,  snlphntn  oC  sn- 
■tonu  and  other  manures  take  place,  and  the  cwmltuenta  whteh 
Ihejr  become  available  to  the  crops  for  whose  benefit  they 

lave  been  apfiUed  to  the  land. 

Nitrates  are  verv  i»>bible  in  water  and  ars  therefore  liable  to  he 
inched  '>iit  11!  thi?  i^jjil  by  hea\->'  rain.  They  are.  however,  \irv 
readily  alis<irlH.-d  by  >;rnwin^;  (lUints,  so  that  in  summer,  when  nitrifica- 
tion is  most  active,  the  nitrates  profluced  are  usually  made  use  of  by 
crops  before  low  by  drainage  takes  place.  In  irinter,  however,  and 
in  fallows  loss  takes  place  in  the  subsoil  water. 

There  is  also  another  possible  source  of  loss  of  nitrates  through 
the  actitnty  of  dcnitliqring  bacteria.  Those  organisms  reduce 
■itnlCf  to  tntlitei  nnd  finally  to  ammonia  and  gaspfius  free  nitrogen 
wUdi  escapes  into  the  atmosphere.  Manv  bartiria  arc  known 
wUch  arc  capable  of  dcnitrification,  some  n(  them  tu  ni,;  .abundant 
in  fresh  dunv;  and  upon  old  straw.  They  can.  hmvevrr,  only  cann- 
on their  work  extensively  under  anarniliic  (-(iiiilil ion<,  an  in  waliT- 
logcffl  wiiK  or  in  (h<ite  which  are  b.ailly  tilled,  so  that  there  is  but 
little  lo    I  'f  r.ii  rates  through  their  agency. 

An  important  group  of  sml  organisms  arc  now  known  which  have 
the  power  oi  unng  the  free  nitrogen  of  the  atmosphere  for  the  forma- 
tion of  tbe  oonqples  tdtiagenoua  comiMunds  of  which  their  bodies 
are  largely  compoaed.  By  their  continued  action  the  soil  becomes 
enriched  with  mtrogenoua  nintetial  which  eventually  through  the 
nitrification  process  becomes  avalLiblc  to  ordinar>-  gri-en  crops. 
Thi^  |)(iwxr  of  "  fixing  nitrogen."  as  it  is  termed,  is  apparently  not 
possessed  by  higher  green  plants.  The  bacterium,  Clostridium 
pasteurianum,  common  in  raoet  soils,  is  able  to  IttiilH  fne  nitlOgien 
under  anaerobic  conditions,  and  an  organimi  known  as  Atetebatler 
tknococcum  and  some  others  closely  allied  to  it,  have  simitar  powers 
which  they  can  exercise  under  aerobic  conrlitions.  _  For  the  earn,  ing 
on  of  their  functions  they  all  mi  i!  li>  be  -.(i)ii'!!t<l  with  cartiohydrates 
or  other  e.irlKin  compounds  whirh  th<y  obt.ain  ordinarily  from 
humtis  and  plant  rcsitlues  in  the  s<jil,  or  ixwsiljly  in  s<ime  in.stances 
from  cirliiilu  i!r.i;<  .s  manufactured  by  minute  green  algae  with 
which  they  live  in  dose  union.  Certain  bacteria  of  the  nitrogc-n- 
fiidng  dnas  enter  into  aMocLition  with  the  roots  of  green  pl.uits, 
the  best-known  ennmples  being  those  which  are  met  with  in  the 
nodules  upon  the  roots  of  clover,  peas,  beans,  sainfoin  and  other 
plants  liclonging  to  the  leguminous  order. 

That  the  tertility  <if  land  used  for  the  growth  of  wheat  is  improved 
by  growing  upon  it  a  1  rop  of  l  <ans  or  rlover  has  been  long  recognizinl 
by  farmers,  ihe  knowledge  of  the  cause,  however,  is  due  to  modern 
investigationa.  When  wheat,  barley,  turnipa  and  similar  plants 
are  grown,  tlie  soil  upon  which  they  are  cultivated  becomes  depleted 
of  Its  nitiMen ;  \-ct  after  a  crop  of  clover  or  other  leguminous  plants 
the  soil  la  found  to  he  richer  in  nitrogen  tlwn  it  was  bcfcn*  the  crop 
w.as  grown.  This  is  due  to  the  nitrogenous  root  residues  left  in  the 
land.  I'lMin  the  rr>ots  o(  hxuininiius  plant*  char.i.  ti  ri-tic  swollen 
n<Kji!le>.  or  tiiliercUs  are  present,  These  are  found  to  contain  large 
numlicrs  of  a  Ijacterium  termed  Hmuius  ri:d\iicola  or  PseudomoMt 
todUicoia.  The  bacteria,  which  arc  pre«:nt  in  almo«t  all  soils,  enter 
the  niat*hain  of  tbdr  host  plants  and  ultinatdy  stimulate  the 


prwiuctioB  of  aa  excrescent  nodule,  in  which  they  Uve.  For  a  \ 

after  entry  they  multiply,  obtaining  'he  nitrogen  necc»!<ar>'  for 
their  nutrition  and  growili  (rum  the  tree  nitrogen  of  the  air,  the 
carbohydrate  retjuired  being  supplied  by  the  pea  or  cl<jver  plant 
in  whose  tbsues  they  nake  a  home.  The  nodules  increase  in  size, 
and  analysis  shows  that  they  are  exceedingly  rich  in  nilrugen  up  to 
the  time  of  tloweriiig  uf  the  host  plant.  During  this  period  the 
bacteria  multiply  acid  fiiost  of  them  assume  a  peculiar  thickened 
or  braiic  hed  (onn,  in  which  state  they  are  spoken  of  as  bactcroids. 
l_it(  r  t.'n  niiriTgen-content  oi  ;lu'  imdulf  dec  r<M,se-.,  most  of  the 
orgaiiisiir-,  '.\hti  il  are  largely  eonii><>>cd  ,it  proteid  material,  liccoming 
digested  avA  iransformed  into  .sululili'  aitrogeiK>u»  ci>mi«junds 
which  are  conducted  to  the  developing  roots  and  seeds.  After  the 
decay  of  the  roots  some  of  the  unchanged  bacteria  are  left  in  the 
soil,  where  they  remain  ready  to  infect  a  new  leguminoiu  crop. 

The  nitrogen-fixing  nodule  bacteria  can  be  ailtivatcd  on  artificial 
me<li.i,  and  many  attempts  ha\'e  been  made  to  utilize  them  for 
practical  purpos«rs.  Pure  cultures  may  lie  tn-tde  and  after  dilution 
in  water  or  other  liquid  can  lie  mixed  with  .stji'i  to  be  i:h  ini.itely 
spread  over  the  Und  which  is  to  be  infected.  The  method  o(  using 
them  most  frequently  adopted  consists  in  applying  them  to  the 
seeds  of  legitminous  plants  before  sowing,  the  seed  being  dip^ted  for 
a  time  in  a  liquid  containing  the  bacteria.  In  this  manner  organisms 
obtained  from  red  clover  can  be  grown  and  applied  to  the  seed  of 
re<l  clover;  and  similar  inoculation  can  l>c  arranged  for  other  species, 
so  that  an  application  of  the  bacterii  most  suited  to  the  piitticular 
crop  to  l>e  cultivat<-<l  can  be  assured.  In  many  cases  it  has  Ix-en 
found  that  inoculation,  whether  ni  the  s-ill  or  nf  liie  sitd,  has  not 
made  any  appreciable  difference  to  the  growth  of  the  crop,  a  result 
no  doubt  due  to  the  fact  that  the  soil  had  already  contained  within 
it  an  abundant  supply  of  suitable  orvaniamB.  But  in  other  instances 
pcatly  increased  yields  have  been  olMaiaed  where  inoculation  has 
been  practised.  JVIore  or  less  x>ure  cultures  of  the  nitrogen-fixing 
bacteria  belonging  to  the  Azotohiutfr  group  have  Ix-cn  tried  and 
reeri:nnietule<l  Inr  application  !■  1  ":r  l.imi  in  order  to  provide  a  cheap 
supply  of  nitrogen.  The  appliailion  of  pure  cultures  of  bacteria 
for  improving  the  fcttility  of  the  land  ia  atUI  in  an  experimental 
stage.  There  is  little  doubt,  however,  that  in  the  near  future  means 
will  be  devised  to  obtain  the  most  efficient  work  from  these  minute 
organisms,  cither  by  special  artificial  cultivation  and  subsequent 
applieatioatothn  soil,  or  by  inprowed  methods  of  enoouiaginK  their 
heahbyfiotnliaad  activity  in  tte  land  wfaeie  they  alnmly  «3st. 

Improtemcnt  of  Soils. — The  fertility  of  a  soil  is  dependent 
upon  a  number  of  factors,  some  of  which,  such  ais  the  addition 
of  fertilizers  or  man\:res,  increase  the  stock  of  available  food 
materials  in  the  soil  (sec  MvNtHE),  while  others,  such  as 
applicjLtion  of  clay  or  humus,  chiefly  influence  tke  fertility  of 
the  knd  by  improving  its  physical  texture. 

The  chief  ptuctn  for  die  improvement  of  soils  which  may 
be  discussed  here  are:  liming,  claying  and  marling,  warpfof, 
paring  and  burning,  and  green  manuring.  Most  of  these  more 
or  leas  directly  imprawe  the  land  by  adding  to  it  oectain  phat 
food  constituents  which  are  ladcbig,  but  the  effect  of  eadi 
process  is  in  reality  very  complex.  In  the  majority  of  casw 
the  good  results  obtained  are  more  particularly  due  to  the 
setting  free  of  "  dormant  "  or"  latent  "  ftMMl  constituents  and  to 
the  amelioration  of  the  tcxltue  of  the  soil,  so  that  its  aeration, 
drainage,  tcm|>cratiin  Bod  wntcr-koUUng  ttpadty  an  altccMl 
for  the  better. 

The  matetiat  wtitch  chemists  call  caldnm  carbonate  is  met  with 

in  a  comparatively  pure  state  in  chalk.  It  is  present  in  vari  iMe 
amounts  m  limi'stiines  of  all  kinds,  although  its  white- 
ness may  there  Im-  m.isked  by  the  presonc  e  nf  inm  oxide  Limiag. 
and  other  coloured  substances.  Carbon. itu  m'  lime  is  also  a  consti- 
tuent X(t  a  gTt;»ter  or  lesser  exTent  in  altni>st  all  s<iils.  In  certain 
sandy  soils  and  in  a  few  stiff  clavs  it  mav  amount  to  less  than  J  .,. 
while  in  others  in  limestone  and  chalk  districts  there  iiuiy  Ix-  .so  10 
So"o  jiresent.  Pure  carbonate  of  lime  when  heated  loses  of 
its  weight,  the  decrease  being  due  to  the  loss  of  carbon  dioxide  gas. 
The  resulting  white  product  is  tcrmc-d  calcium  oxide  lime,  burnt 
lime,  r|uicklime,  cob  lime,  or  caustic  lime.  This  substance  alisorbs 
and  combines  with  water  vef%'  gTee<lily.  .at  the  same  time  liec<iniing 
very  hot,  and  falling  into  a  fine  dry  f>owiier,  r.ilrium  hvdrnvide  or 
slaked  lirtvc,  which  when  left  in  the  open  slowly  combines  with 
the  carbon  dkndde  of  tha  air  and  baemiacaldiMiCMbaanteb  from 
which  we  began. 

When  recommendations  are  made  about  liming  land  it  is  necesMtry 
to  indicate  more  prcciselv  than  is  usually  dotve  which  of  the  three 

cl.asscs  of  material  named  above — chalk,  quicklime  or  slaked  lime — 
is  intended,  ('■enerally  speakinp  the  oxi'le  or  'uiicklime  has  a  more 
rapid  and  greater  ellect  in  miKlifying  the  soil  than  slaked  lime,  and 
tins  a«ain  greater  than  the  carbonate  or  chalk. 

Lime  in  whatever  form  it  is  applied  has  a  manv-sided  influence 
in  the  fertility  of  the  land,  it  tenda  to  impniv*  tka  tilth  aadtka 


Digitized  by  Google 


350 


SOIL 


ll  trtty  of  the  aofl  by  trinding  aand*  _ 
o|x-niiig  up  claya.   If  applied  in  too  (iMt  M 


and  b>- 
to  Hght  Milt 


aiid  pest  land  it  may  do  much  damage  by  mideriiic  them  too  looae 
and  open.    The  addition  of  smalt  quantitiea  of  lime,  eqiecially 


inaCKUstic  form,  to  stiff  ert-asy  clays  makc«  Ihptn  much  more  porou* 
MUl  pliable.  A  lump  lA  clay,  whirl',  if  itricl  wouM  IxxiinH'  liaril 
md  Mtractable,  crumble*  into  pieces  when  dried  after  adding  to  it 
I  %  of  lime.  ThoBMOMBIM  tlw  MMiiimipawtepoKicles  of  clay  to 
tocculate  or  graap  themitlvM  tcgethtr  Into  larger  compound  grain* 
between  which  air  and  water  can  pemlate  n<j  .rr  fn-rly.  It  is  this 
powrr  of  crvalinK  a  more  crumbly  tilth  on  atili  <  l.iv  ^  th.it  makes  lime 
BO  \'aluablc  to  the  fariinT.  I.ime  also  a«»i>l!'  in  the  d«-omposition 
of  thi-  c>r);.inic  maitcr  or  humus  in  the  soil  and  promoU  s  iiilrilu  aiion; 
hence  i(  is  of  great  value  after  green  manuring  or  where  the  land 
meh  miOMS  from  the  addhion  of  bulky 


  uflty  manures  such  aa 

fann-yaid  dnog.  Thla  tendency  to  destroy  organic  matter  makes 
the  repeated  application  of  lime  a  pernicious  (iractice,  especially 
on  land  which  contains  little  humus  to  begin  with.  The  more  or 
less  dormant  nitri>);en  and  other  constituents  of  the  humu«  are  made 
immediately  available  to  tin-  MMUfdiii^  crop,  hut  the  capital  of 
the  soil  is  rapidly  reduced,  and  unless  the  loss  is  replaced  by  (be 
addition  of  more  aaumna  tlia  Irad  may  become  stcnie.  Although 
nod  crops  may  follow  the  application  of  lime,  the  latter  is  not  a 
diraet  fcrtilixer  or  tnanure  and  is  no  mihstidite  for  such.  Its  best 
010  it  obtained  on  land  in  good  condition,  but  not  whore  the  soil  in 
poor.  When  used  on  light  drv'  land  it  tends  to  m.ilct-  ihi-  l.md  liricr, 
nnce  It  destn^vs  the  humus  which  90  largely  asMs: ,  -.n  kn  [ii-it;  water 
in  the  soil.  Ltme  is  a  base  and  neutralixes  ihc  acid  materials  present 
in  iNKHy  diained  wadows  and  bogey  pamMta,  Weeds,  therefore, 
iriiiell  need  eonr  conditions  for  devoopment  are  checked  tyy  liming 
and  the  l>etter  grareie*  and  clovers  are  encouraged.  It  also  jfH 
free  potash  and  possibly  other  useful  plant  fcxKi-constitucnts  of  the 
•nil.  Liming  tends  to  produce  eaiiier  crops  and  destroys  the 
funv.  :^  v.hu  heamalHitB<>aiiiMaaarciul>>nMtaiiMM(tBraiptand 

cabbages. 

Land  which  conUin*  lew  than  about  i  %  of  lirac  usually  needs 
the  addition  of  this  material.  The  particular  f<irm  in  which  lime 
should  he  applied  for  the  best  results  de[H-ruN  ii;ii>m  tli<-  ri;iiMrr- 
ol  the  soil.  In  practice  the  proximity  to  ch  ilk  j  its  ur  lirm  kiln-, 
the  cost  of  the  lime  and  cartaije,  will  determine  which  is  most 
econoiiiiral.  Generally  sixakini;  lijjht  p<xir  lands  deficient  in 
organic  matter  will  need  the  less  caustic  form  or  chalk,  while  quick- 
lime will  be  moet  eatiifactory  on  the  stiff  clays  and  richer  soils. 
On  the  stiff  soils  overlying  the  chalk  it  was  formerly  the  custom  to 
dig  pits  through  the  soil  to  the  roi.-lc  lielow.  Shaft.i  20  or  jo  ft.  deep 
were  then  sunk,  and  the  chalk  taken  from  horitoni.il  tiuitieln  was 
brought  to  the  surface  and  spread  on  the  land  at  the  rate  of  about 
60  loads  per  acre.  Chalk  should  t>e  applied  in  autumn,  so  that  it 
may  be  split  by  the  action  of  frost  during  the  winter.  Quicklime 
it  Mst  apoficd,  perhaps,  in  spring  at  the  rate  of  one  ton  per  acre  ex-ery 
•ix  or  ewBt  years,  or  in  larger  doacs — 4  to  8  tons — ex-ery  15  to  JO 
years.  Small  dreHxingn  appliifl  at  short  intervals  give  the  most 
aalisfacton,'  resultfi.  The  quicklime  shouhl  I*  placed  in  small 
heaps  anil  covered  with  soil  if  possible  until  it  is  slacken!  and  the 
lumps  have  fallen  into  powder,  after  which  it  may  be  spread  and 
harrowed  in.  Experiments  have  shown  that  excellent  effects  can  be 
obtained  by  appl>'ing  5  or  6  cwt.  of  eround  quicklime. 

Gas-lime  is  a  product  obtained  from  gasworks  where  quicklime 
is  used  to  purify  the  gas  from  sulphur  comjiounris  and  other  objec- 
tionable matenals.  It  coni  iin-,  .1  <  en.iin  amount  of  unaltered 
caustk  lime  and  slacked  lime,  along  with  i<i)lph;itt>ii  and  sulphides 
of  lime,  some  of  which  have  an  evil  odour.  As  some  of  these  sulphur 
compounds  have  a  poisonous  eAect  on  plants,  gas-lime  cannot  be 
applied  to  land  directly  witboitt  gnat  risk  or  rendering  it  incapable 
of  growing  crops  of  any  Sort — even  wwils— for  some  tinww  It 

should  therefore  tic  kept  a  year  or  more  in  heaps  in  §000  Waste 
corner  ami  turned  over  urn c  i<r  tuu  e  .s<i  that  the  air CaB fain aOCCSS 
to  it  anrl  oxidi/e  the  (wiisonoy^  inj^redicots  in  it. 

Manx  -smU  ot  a  light  s-indy  or  gravelly  or  peaty  nature  and  liable 
to  drought  and  l<K>sene:>.-.  of  texture  can  oe  im|>roved  by  the  addition 
.  ^  .  of  Urge  amounts  of  clay  of  an  anliMun|r  character. 
TjJ'lj*'  Similarly  soils  can  be  iinprox-cd  by  applying  to  them 
MMiamt.  marl,  a  substance  consisting  of  a  mixture  of  clay  with 
variable  proportions  of  lime.  Some  of  the  chalk  marls,  which  are 
usually  ul  a  yellowish  or  dirty  grey  colour,  contain  clay  and  50  to  80  % 
of  carbonate  of  lime  with  a  Certain  proportion  of  phosphate  of  lime. 
Such  a  material  would  not  only  haxx-  an  influence  on  the  texture 
of  the  land  but  the  lime  would  rciiuce  the  sonrnes*  of  the  land  anil 
thephoapliate  of  lime  .supply  one  of  the  most  valuable  of  plant  fo<x!- 
eonatituents.  The  benelii  iul  elTn  ts  of  ni.irls  may  alsi>  be  partially 
due  to  the  presence  in  them  <if  .iv.nl.il.ji'  ii.<t.i-.h. 

Typical  clay-marls  are  tenacious,  soapy  clays  of  yellowi.^h-red  or 
brownish  colour  and  generally  contain  less  than  50  %  of  lime.  When 
dry  they  crumble  into  aosalt  pieces  which  can  be  readily  mixed  with 
the  soil  by  ploughiiig.  Many  other  kind^  of  marls  are  de<icrilMxl; 
some  are  of  a  sandy  itatnie.  others  stony  or  full  of  the  rrmain>t  of 
small  shells,  The  amount  and  nature  of  the  day  or  marl  to  Iw  added 
to  the  soil  will  dciK-nd  lar>;ely  ii[>nn  the  original  c<imp<isition  of  the 
latter,  the  lighter  sands  and  gravel  requiring  more  clay  than  those 


of  fitiMT  taxture.    Even  Miff  aoli  dadciaat  In  Una  an  giaatfy 

improved  ia  fertility  by  the  additiaa  of  marls.  In  some  cases  aa 

little  as  40  loads  per  acre  have  been  itscd  with  benefit,  in  others  180 
joads  have  not  been  too  much.  The  material  is  dug  from  neighbour- 
ing nits  or  sometimes  from  the  fields  which  are  to  be  improved,  and 
ap(ilii-<l  III  .iiir  .jTiin  ^iriil  winter.  When  dry  and  in  a  crumbly  slate 
it  IS  harrowed  and  spread  and  finally  ploughed  in  and  mixed  with 
thssoi. 

On  aoneof  tfce  strongest  land  it  waafenMriy  the  pcKtice  to  add 
to  and  plough  into  it  burnt  clay,  with  the  abject  of  maldng  the  laad 
work  more  easily.    The  burnt  clay  moreover  carried  _ 

with  it  potash  and  other  materials  in  a  state  readily  ^ 
axMilable  to  Ihe  (  icips.  The  el.ix  is  dug  from  the  land 
or  from  ditches  or  pits  and  placed  in  heaps  of  60  to  log  loads  each, 
with  toggot  wood,  refuse  coals  or  cdMr  fuel.  Great  caie  is  narnssiry 
to  prevent  the  heaps  from  becoming  too  hot,  in  wMeh  caaa  the  day 
becomes  baked  into  hard  lumps  of  brick-like  matwiat  which  canaoC 
be  broken  ui>.  With  careful  management,  howevcTi  tlie  day  dries 
.-ind  bake°,  liccomin^  slowly  converted  into  lumps  which  fOadOy 
cniinl  li  jiiti;  l.ni  [Miwdcr,  in  whkh  slate  it  is  spiiitd  OWCT  and 
worked  into  the  land  at  the  rale  of  40  loads  per  acre. 

The  pariag  and  brnning  of  land,  ahlmgh  lecaailir  ptactised 
as  an  ordinary  means  of  improving  the  leature  and  fertility  of 
amble  fields,  can  now  only  be  looked  upon  as  a  practice 
lo  be  adopted  for  the  purjxiae  of  bringing  rapidly  into 
cnltix-iition  xery  foul  leys  or  land  cox-ercd  with  a  coarw 
turf.  The  practice  is  confined  to  poorer  iyp<'>  of  land,  such  ,i<. 
heaths  covered  with  furze  and  bracken  or  fens  and  clay  areas 
smothered  with  rank  grasses  and  sedges.  To  reduce  sudt  wad  t» 
a  fit  state  for  the  growth  of  arable  crops  is  very  difficult  aiid  rtcnr 
without  resort  to  paring  and  burning.  The  operation  consists  of 
paring  oil  the  touRh  sward  to  a  dejilh  of  1  to  2  in.  just  sufficient  to 
effectually  <lama^'e  the  roots  of  the  plants  forming  the  sward  and 
then,  after  drviiiK  the  sods  and  burning  them,  spreadin>;  the  charred 
material  and  ashes  over  the  land.  The  turf  is  taken  oil  either  with 
the  breast  plough — a  paring  tool  pushed  forward  from  the  breast 
or  thighs  by  the  workman — or  with  specially  constructed  paring 
ploiinhs  nr  »hims.  The  depth  of  the  wkI  remoxed  should  not  be  too 
"hick  or  burning  is  dittkult  and  tixi  much  humus  is  dextn>>'ed 
unnecessarily,  nor  should  it  be  too  thin  or  the  riKits  of  the  herbage 
are  not  effectually  destnjyed. 

The  operation  is  best  carried  out  in  spring  and  summer.  After 
being  paied  off  the  turf  is  allowed  to  dr>'  for  a  fortnight  or  ao  and  ia 
then  placed  in  small  heaps  a  yard  or  two  wide  at  tne  base,  a  little 
straw  or  wood  being  put  in  the  middle  of  each  heap,  which  ia  then 
lighted.  .Xs  borninK  jiriK  it  il^  more  turf  is  addwl  to  the  iWltrfdff 
of  the  heaps  in  such  a  manner  as  to  allow  little  access  of  air.  Ex'ery 
care  should  l>c  taken  to  bum  and  char  the  »k\  thori>iii;hK  without 
permitting  the  heap  to  blaxe.  The  a^es  sliould  be  spread  as  soon 
as  p(.its<ible  and  coveted  by  a  ahallow  nkwghing.  The  laad  ia  then 
usually  sown  with  some  rapidly  giowuig  green  crop,  such  as  rape, 

or  with  turnips. 

I'aringand  burnini;  iniiinm  -,  ihe  ti  »t  iiri' of  clay  lands,  particularly 
if  draining  is  carrieil  out  at  the  Ninie  time.  It  tends  to  destroy 
insects  and  weeds,  and  ^ets  rid  of  acidity  of  the  soil.  No  oix'ralicn 
brings  old  turf  into  cultix'ation  50  rapidly.  Moreover  the  Ix-neficial 
effects  are  seen  in  the  first  crop  and  last  for  many  years.  Many  of 
the  mineral  plant  fi>oil-<-onstiinent»  l<*-kcd  up  in  the  coarse  herbage 
and  in  the  upix-r  l.ixers  nf  the  soil  arc  made  immediately  axailaWe 
to  crops.  The  chief  <lisiil vantage  is  the  loss  of  nilnigeti  which  it 
entails,  this  element  being  given  off  into  the  air  in  a  free  gaseous 
state.  It  is  best  adapted  for  application  to  clays  and  fen  lands 
and  should  not  be  practised  on  uallow  Ivht  sands  or  gravelly  soQs, 
since  the  humua  ao  newMory  for  the  fertilfty  of  aiich  aieaa  ia  lednced 
ton  much  and  the  aoii  tendered  too  porous  and  MaUe  to  snlhr  fimn 
drtuinht. 

Many  thoiis.«nds  of  acres  of  lowdyini;  peaty  and  sandy  land  adjoin- 
ing the  tidal  rixxrs  which  flow  into  the  lluniber  have  \*.-vn  improved 
by  a  process  termed  "  warping."  The  warp  connsts 
of  fine  muddy  sediment  whicn  is  suspended  in  the  tklal- 
river  water  and  appears  to  be  derived  from  material  scoured  frtun 
the  bed  of  the  Humbcr  by  the  action  of  the  tide  and  acertain  amount 
of  sediment  hrought  down  by  the  trihiitarx-  streams  which  join 
the  llunil-i  r  s.ime  <li>t.uiee  from  its  month.  The  field  or  area  to 
be  warix-d  must  lie  below  the  lexxl  of  the  ••ater  in  the  rixxr  at  high 
tide.  It  is  first  surroumled  by  an  embankment,  after  which  the 
water  from  the  river  is  allowed  to  Row  through  a  properly  constructed 
sluice  in  its  bank,  along  a  drain  or  ditch  to  tne  land  which  isprepored 
for  warping.  By  a  s>-stcm  of  carefully  laid  channds  the  water 
flows  gently  ox'er  the  land,  and  deposits  its  warp  with  an  ex-en  lex-el 
Mirf.tre.  .\t  the  ebli  of  the  tide  tne  mnn-  or  le^.s  rlear  water  flows 
back  again  from  the  land  into  the  main  rix'cr  «ith  sufficient  foire 
to  clean  out  any  deposit  which  may  tuix'e  accumulated  in  the  drain 
leading  to  the  warped  area,  thus  allowing  free  access  of  more  warp- 
lu<len  water  at  the  next  tide.  In  this  manner  poor  peata  aad  aanda 
may  be  covered  with  a  laige  layer  of  rach  son  capude  of  gwwriag 

exc  elU-nt  crotu- 

Tlie  amount  of  deiiosit  laid  oxer  the  land  reaches  a  thickness  of 
two  or  throe  feet  in  one  season  of  warping,  which  is  usually  practised 
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beiwit-a  M.iroh  .iml  October,  iuivantagc  f>tinK  taken  o{  the  sprinR 
(ides  during  these  months.  The  new  warp  U  allowed  u>  lie  falluw 
during  the  winter  after  being  laid  out  la  four>yafd  "  land*  "  and 
become*  dry  enough  to  be  lown  wiA  oata  and  gOM  and  dovcr  weds 
in  the  followinK  sprinfc-  The  ckwvMnHilqrH  than  gnoadiors  year 
or  two  with  i<he(i>,  alter  «Uch  imMt  ana  potaWet  are  the  cUef 
crops  grown  on  the  land. 

(jrccn  manures  arc  i  rups  which  .irc  p;roi*  n  <_-<.[x-ciiilly  for  the  purpose 
of  plouKhing  into  the  land  in  a  green  or  actively  growing  state.  The 
orcta  crcn  duriagita  growth  obtains  a  cotuidefaMe  amount  oi 
jJ""^,     canoafinBiiitliccarbondioxideof  theair.andbuildtit  up 

MMurtag.  jijjjj  compounds  which  when  ploughed  into  the  land 
become  humus.  The  carbon  compounds  of  tnc  latter  arc  of  no  dirt  ct 
nutritive  value  to  the  surcotiing  crop.  Im;  '.he  l!^Tllvin^;  \t-v;i't;ililc 
tiHSUL-^  \ t.r>'  K^eatly  assist  in  retaining  moisturr  in  h^lu  vouh  snil^, 
and  in  clay  aoila  also  have  a  benehcial  ctleci  in  rcndenng  them  more 
open  and  aiknriiiK  «(  better  drainage  oi  supcrtluaus  water  and 
good  circulation  OlTrnh  air  within  them.  The  t>1<>ughing-in  of  green 
crops  ia  in  many  respects  like  the  addition  ol  farm  yard  manurc. 
Their  growth  makes  no  new  addition  of  mineral  fnod-ctmstitucntH 
to  the  land,  but  they  hring  uisieful  substances  from  the  .miIinoiI 
nearer  to  the  surface,  and  after  the  decay  of  the  buncd  vc-getation 
these  become  availaUe  to  succeeding  crops  of  wheat  or  other  plants. 
M<f»ovar,iiliawd«fp  rontiagplMtaaia  grown  the  aabtoiliaaCTMed 
and  rendwed nwre open andawtaUe (or the dcvdepment of  fattm 


The  plants  most  frequently  used  are  white  mustard,  rape,  buck* 
wheat,  spurry,  rye,  and  several  kinds  of  leguminous  plants,  especially 
vetches,  lupins  and  serradelU.  Hy  far  trie  most  sali^f.ll  tory  crops 
as  green  manures  are  those  o(  the  leguminous  claiw,  since  they  add 
to  the  land  considcnfala  anwunts  of  the  valuable  fertilizing  con- 
stituent, nitrogen,  «Uch  b  obtained  from  the  atmosphere.  By 
nitrificaticm  thi-s  substance  rapidly  becomes  available  to  sum-eiling 
crops.  On  the  light,  poor  sand^>  ol  Sixony  Hi-rr  S<  hiiltz.  of  I.upitr, 
made  use  o(  scrradella,  yellow  lupine  and  vetches  as  grvcn  manurc4 
for  enriching  the  land  in  humus  and  nitro^n,  and  found  the  addition 
of  potash  salts  and  phosphates  very  profitable  for  the  subsequent 
growth  of  potatoes  and  wheat.  He  estimated  that  by  using 
i^juminous  crops  in  this  manner  for  the  purpose  of  obtaining  cheap 
aitrogen  he  reducx-d  the  cost  of  production  of^nbi-at  more  than  ^o°'„. 

The  growing  crop^  -houhH  hn.-  |.>lojt;he(l  in  hicfurc  flowering;  occurs; 
they  should  not  lie  burictl  ileeply,  iiince  dec.ay  and  nilriricatiun  take 
place  most  rapidly  and  satisfactorily  when  there  is  free  access  of 
air  to  the  decaying  material.  When  the  crop  is  luxuriant  it  is 
to  pot  •  roller  over  it  fint»  ttf  facilitate  proper  burial  by 
*^    The  beat  time  far  tiw  cpetation  appean  to  be  late 

(J-  Pb.) 

5*0  «md  Dittat*. — ^Thc  uulucnce  of  diflcrcnl  kinds  of  soil  as 

g  bclor  bk  tke  ptaductinn  oi  diaeaae  lequiiet  to  be  coMidend. 
In  Kfud  not  only  to  Aa  nature  and  nnmber  of  the  niao- 
oHMiiiiM  tbey  oootain,  but  also  to  the  amount  of  aabtnie 
and  tit  ia  them  and  thdr  capacity  for  heat.  The  mobttne  in 
•oil  is  derived  from  two  sources — the  rain  and  the  grotind-watcr. 
Above  the  level  of  the  ground-water  the  soil  is  kept  moist  by 
capiil,^r^■  ;U '.r.-ir  lion  and  'ly  uvapi.iratior.  of  :hi-  water  below,  by 
rainfall,  .lhiI  Ijv  movcmctil:;  ol  the  grourid-waler;  on  the  other 
hand,  Ihe  upper  layers  .ire  constantly  losing  moisture  by  evapo- 
ration from  the  surface  .and  through  vegetation.  When  the 
ground-w.itrr  rises  il  forces  ;iir  oul  of  the  soil;  when  it  fails  again 
it  leaves  the  soil  moist  and  full  of  air.  The  nature  of  the  soil 
wiU  largely  influence  the  amount  of  moisture  which  it  will  take 
«p  or  retain.  In  regard  to  water,  all  soils  have  two  actions 
— namely,  permeability  and  abaorbobility.  Permeability  is 
piactically  idtntical  with  the  speed  at  which  percolation  ukes 
place;  throng  day  k  ia  stow,  but  iafwiiiiii  in  rapidity  through 
maiki  fawna,  HmMtonn,  chalka*  anae  fiavek  and  fine  aaads, 
leadiag  a  raaxamua  ia  mQ  aatuntcd  with  moiitiDe.  The 
amount  of  moistuia  (VtafaHd  dipeada  mainly  upon  the  absorb- 
ability of  the  soil,  and  as  it  depends  largely  on  capillary  action 
it  varies  with  the  coarseness  or  fineness  of  the  porcb  of  the  .soil, 
being  greater  for  soils  which  consist  of  fine  [xirticlcN.  The 
results  of  many  analyses  show  th.at  the  capacity  of  soil*  for 
moisture  increases  with  the  amount  of  organic  substaiKes 
present;  decomposition  appears  to  be  ir.ost  .ictivc  when  the 
moisture  is  about  4%,  but  can  continue  when  it  is  as  low  .%s 
3°'o,  while  it  appears  to  be  retardtxi  by  any  excess  over  4 ' 
Above  the  level  nf  the  ground-water  all  soils  contain  aii|  varying 
in  amount  with  the  degree  of  looseness  of  the toiL  Soine sands 
contain  as  much  as  $0%  of  air  of  neaity  the  aania  canpoaftioa 
aa  atmoq^eric  air.  The  oir|rfeat  hoiMrac,  decnaaia  irftk  the 
4lqith, 


Among  the  most  noteworthy  workers  at  the  pr<il)lcn-.B  invo'ved  in 
tbe  question  of  the  influence  of  soil  in  the  production  of  disease 

weud  von  Fodcr.  Pcttenkofer,  Levy,  Fleck,  von  Na._-Il  

Munta  and  Warrington.  The  study  of  epidemic  and 
diiieases  generally  hax  brought  to  light  an  array  of  facta 
very  iitfangly  auggeit  that  an  intimate  association  exists 
the  f>\\  and  the  apix-arancc  and  prop«^tion  oi  certain  diseases: 
but  althout;h  cviicriiiicnts  and  ob-servations  allow  thin  view  to  lie 
IcMiked  upon  a.s  well  established,  still  the  precise  rCle  played  by  the 
soil  in  an  aetiok>gical  respect  ii  by  no  mcana  m>  wm 
as  to  make  it  poaable  to  sepanite  the  facton  and  dognMidae  4 
effects.  The  earliest  «Titers  upon  cholera  emphasised  it*  remark- 
able preference  for  particular  places;  and  the  histoiy  of  each  succes- 
sive epidciTiir  implies,  lie-.i<les  an  impirtation  01  the  rontagion, 
certain  l"ral  ri>n<Jif,i>ri':  which  may  be  either  general  s,'»iiilar\  ilcfn  ts 
or  ))cculianties  ol  climate  and  aoil.  The  general  evidence  indicates 
that  the  specific  bacteria  of  cholera  diacfaargea  are  capable  of  a 
much  longer  existence  in  the  superfictal  soil  h>'crs  than  was  formeriy 
5upp<i«ed:  consequently  it  is  specially  necessary  to  guard  against 
fxillijtiiin  of  the  soil,  anid  throu^  it  against  ilie  probsible  contamina- 
tion of  both  water  and  air.  The  evidence,  liowever,  is  net  suffi- 
ciently strong  to  warrant  a  universal  conclusion,  the  ililTusion  of 
cholera  appearing  to  be  largely  dependent  upon  other  factors  than 
•oil  atatea.  Again,  all  accounts  oi  diphtheria  show  a  tendency  oa 
the  part  of  dienae  to  recur  in  the  same  districts  year  after  ycnc 
The  questions  naturally  suggest  themselves — .Are  the  reappearances 
duo  to  a  revival  of  the  contagion  derived  from  previous  outbreaks 
in  the  same  place,  or  to  some  favouring  condition  which  tlie  plact^ 
ofTcr"  (er  till'  development  of  infe<tion  derived  from  Nonie  cither 
quarter;  and  have  favouring  conditions  any  dependence  upon  the 
character  and  state  of  the  aoilP  Greenhow  in  1 858  stated  that 
diphtheria  was  especially  prevalent  on  cold,  vet  soils,  and  Airy 
in  l88t  dost  rilied  the  localities  affected  as  "  f<ir  the  mo>,t  pirt  cult', 
wet,  clay  lands."  An  aniily^-is  cif  the  irr- .mer.ilile  ^nitl're.ik'.  in 
various  parts  of  EurojK-  indicates  that  the  gcsilcjgical  features  of  the 
affected  districts  play  a  less  important  part  in  the  incidence  of  the 
disease  than  soil  dampness.  In  thi.s  connexion  it  is  interesting  to 
note  the  behaviour  of  the  diphtheritic  lontagion  in  soil.  Experi- 
ments show  that  pure  cultures,  when  mixeil  with  K'Tden  soil  con- 
st.intly  nu.istcncd  short  of  saturation  and  kept  in  the  dark  at  a 
teni|x-rature  ol  14'  (  ,  will  retain  their  vitality  tor  moie  than  ten 
months;  from  moist  soil  kept  at  36"  C.  they  Jie  out  in  about  two 
months;  from  moist  soil  at C.  in  seventeen  days:  and  in  dry  soil 
at  the  same  temperature  within  a  week.  In  the  latxiratoi^y  ab^lutc 
•oil  drynesw  is  as  distinctly  antagonistic  to  the  vitality  of  the 
diphtheria  bacillus  as  soil  aampne»s  is  favourable.  Both  statisti- 
cally and  experimentally  w  fiiid  that  a  damp  soil  favours  its  life 
and  development,  while  prolonged  submersion  and  drought  kill  it. 
We  may  Mnsidcr  that,  in  country  districts,  constant  toil  moisture 
is  one  ot  the  chief  factors;  while  in  the  case  of  urban  ouAnaka  OMre 
soil  moisture  is  subsidiary  to  other  more  potent  causes. 

Again,  many  facts  in  the  occurrence  and  diffusion  of  enteric  fever 
point  to  an  intimate  connexion  between  its  origin  and  certain  eon- 
ditiona  of  kxaliiy.  Epidemics  rarely  spread  over  any  coni<id< mlile 
tract  of  country,  but  are  nearly  always  confined  within  local  limits, 
Observations  made  at  the  most  diverse  parts  of  the  globe,  and  the 
general  distribution  area  ol  the  disease,  show  that  mere  questions 
of  elevation,  or  even  configuration  of  the  ground,  have  little  or  no 
influence.  On  the  other  hand,  the  same  observations  go  to  show 
that  the  disease  is  met  with  oftener  on  the  more  recentTormationa 
than  theolder^  and  this  fact,  so  far  as  concerns  the  physical  chaiUiClen 
of  the  Koil,  i«i  identiral  with  the  questions  of  permeability  to  air  and 
water.  Rolverf^in  has  shown  that  the  tyjihoid  bacillus  can  grow 
very  easily  in  rcrtam  soils,  can  persist  in  soils  through  the  winter 
months,  and  when  the  soil  is  artifkiallv  fed,  as  may  be  done  by  a 
leaky  drain  or  by  access  of  filthy  water  from  the  surface,  the  micro- 
organism will  uke  on  a  fresh  growth  in  tlw  warm  seaMn.  The 
destructive  power  of  sunlight  ia  only  eaaKiaid  on  those  organiama 
actually  at  the  surface.  Culture*  of  the  typtmid  organism  planted 
at  a  ilepth  of  18  in.  were  found  to  have  grown  to  the  surface.  In 
the  winter  mnnihs  the  dee|HT  la>ers  of  the  aoU  act  ,is  a  >|ielter  to 
the  organism,  which  again  ^ows  towards  the  suriacc  during  the 
summer.  The  typhoid  organism  was  not  found  to  be  taken  off  from 
the  decomposing  masses  of  semi-liouid  filth  largely  contaminated 
with  a  culture  of  badlliu  typhosus;  out.  on  the  other  hand,  it  was 
abundantly  proved  that  it  could  grow  over  moist  surfaces  of  stones, 
&c.  Certain  disease-producing  organisms,  such  as  the  Kn  illns  r,( 
tetanus  and  malignant  oedema,  appear  to  b<->  tiniver^alK  <listriti  .ted 
in  soil,  while  others,  ai>  the  bacillus  typhosus  and  iptriiium  choitrae, 
appear  to  ha^-e  only  a  local  distribution.  The  oooditioaa  which 
favour  the  vitality,  growth  and  multiplicatiaa  of  the  typhoid 
bacillus  are  the  following:  the  soil  ahottld  bt  pervious:  it  should 
be  permeated  with  a  sulRrieney  of  dMyiag  preferably  animal- 
organic  matters;  it  should  posses*  a  certain  amount  of  moisture, 
and  be  subject  to  a  certain  temperature.  Deprivin({  the  organism 
of  any  of  tnese  esM  niUil  conditions  for  its  existence  in  the  soil  will 
secure  our  best  weapon  for  defence.  The  optimum 
adapted  to  itj  erowth  and  extension  is  17°  C.  »98'''4 
Caacna  attnbvlea  the  preealance  01  typhoid  ia  mt 
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Dublin  to  the  ^>il  iK'cnmini;  saturate  1  with  fi»(Tal  malter  and  apccifi- 
call)'  inCtKtfd.  1  he  ratio  ot  ca.Ne.i  to  population  living  in  Dublin  on 
kMW  fMHOo*  (rav«l  soil  tor  the  teo  yean  iltBi-1891  was  1  in  94,  white 
that  of  thote  living  on  stiff  clay  aoil  wai  but  i  in  14^.  "  This  is 
as  wc  shouW  pxiicct.  since  the  niovonwnts  of  Rround  air  arc  much 
greater  in  loose  porous  soils  than  in  ^tilT  tUiy  soils."  A  loul  gravel 
si«l  is  a  nK»t  flaiiKi'roiiM  one  on  which  to  build.  For  warmth,  lor 
ilryne-s,  for  absence  of  fcjg,  and  for  lacility  of  walking  after  raio, 
just  when  the  air  is  at  its  purest  and  iu  best,  there  ia  nothing 
equal  to  gravd:  but  whan  gnvd  haa  been  itodcnd  foul  tnr  infiU 
tntion  with  otganie  nattan  it  any  aaailjr  baeoiiM  a  very  hotbed 
of  diiaaae.  (J.  l>.  M.) 

HnnOMS,  a  city  of  nortlicnt  FMnee,  in  tin  dqiutaieDt  of 

Aisnc,  65  m.  N.E.  of  Paris  by  the  railway  lo  Laon.  Pop.  (1906), 
ii,5.S6.  Soissons,  pleasantly  situated  amongst  wooded  hills, 
stands  on  the  left  bank  of  the  Aisne,  the  subvjrbs  of  >i  \".i:isL 
ami  St  iMtilard  lying  on  the  right  bank.  The  cathcdriil  of 
N.ji  ii  I)  mt  i  v,,,s  begun  in  the  second  half  of  the  uth  century 
and  tmiafied  al>out  the  end  of  the  i.^th.  It  is  328  ft.  long  and 
87  wide,  and  the  vaulting  01  the  iu\c  i-  too  ft.  .-ilwve  the  pave- 
ment. The  single  tower  dales  from  the  middle  of  the  13th 
Lt'ji'uiy  and  is  an  imitation  of  those  of  Notre-Dame  of  Paris, 
whicii  it  equals  in  height  (316  ft.).  The  south  traoaept,  the 
oMett  tad  most  graceful  portion  of  the  whole  edifice,  terminates 
in  an  apse.  Ilie  bcade  oi  t>w  north  tnnaept  dates  from  the 
«nd  of  tlw  ijtii  oeutuiy.  Tlie  ipw  nad  dMir  retain  aomie  fine 
I  jtla^oeotuiy  glaa.  Coamkmble  remains  edat  of  the  nu<nifi- 
cent  abbey  of  St  Jean-des>Vigncs,  wiiae  Tlioinu  Bedcet  raided 
for  a  short  time.  These  indude  the  rains  of  two  cloisters  (the 
larger  dating  from  the  13th  century),  the  refectory,  and  above 
all  the  imposing  facade  of  the  rhurih  (restored).  Above  the 
three  portals  (13th  ccntun,  )  runs  a  jailer)-,  over  which  again 
is  a  large  window;  the  two  unequal  tovMrs  U^jo  and  .'46  ft.)  of 
the  15th  and  early  i6lh  centuries  are  surninunltd  by  beautiful 
Stone  spires,  which  command  the  towi^.  The  cliurih  oi  Si 
Lfger,  wiiich  belongs  to  the  13th  century,  was  formerly  attached 
to  aa  abbey  of  the  GtnovCfains.  Beneath  arc  two  Romanesque 
crypts.  The  royal  abliey  of  Notre-Dame,  now  a  barrack,  was 
founded  in  660  for  monks  and  nuns  by  Leutrade,  wife  of  Ebroin, 
the  celdtcatfid  mayor  of  the  palace.  The  number  of  the  nuns 
(sx6  m  858),  tlw  mnltb  of  the  blirary  in  manuscripts,  the 
valuable  relics,  the  hi|^  birth  of  the  abbeian,  the  popidadty  of 
the  pilgrimages,  all  ociotribuled  lo  the  imparlance  of  tUt  abbejr, 
of  which  there  exist  only  inconsiderable  remains.  The  wealthiest 
of  all  the  abbeys  in  Soissons.  and  one  of  the  most  important  of 
all  France  during  the  first  two  dynaslxs.  was  ".lial  of  St  M6dard, 
on  the  right  bank  of  the  .\i.sne,  founded  about  5OC  by  C  lota  ire  I., 
beside  I  lie  villa  of  Sya^;riu5,  which  bad  become  the  palace  of  the 
Prankish  kings.  St  Medard.  apostle  of  Wrmandois,  an<l  kings 
Clolaire  and  Sigebcrt,  wore  buried  in  ili;  mr.naslcry,  which  be- 
came the  residence  of  400  monks  and  the  meeting-place  of  seN  cral 
ooundb.  It  was  there  that  Childeric  III.,  the  last  Merovingian, 
was  deposed  and  Pippin  the  Short  was  crowned  by  the  papal 
legate,  and  there  Louis  the  Pious  was  kept  in  captivity  in  833. 
The  abbou  of  St  M&tard  coined  money,  and  in  Abelard's  time 
(leth  oentaiy)  mn  lofda  of  aao  viUases,  fanns  and  manors. 
At  the  battle  of  Bomfnea  (1314)  the  abbot  commanded  150 
vaaaals.  In  1530  ^  Mfdaid  waa  visited  by  a  piooession  of 
300,000  pilgritns.  But  the  religious  wars  ruined  the  abbey, 
and.  although  it  was  restored  by  the  Benedictines  in  1637,  it 
never  recovcreii  it.s  former  splendour.  Of  the  churches  and  the 
con%'entual  huildinp,  of  the  ancient  foundation  there  hardly 
remains  a  traee.  The  site  is  occupied  by  a  deaf  and  dumb 
inbtitutioii.  the  chapel  of  which  stands  over  the  crypt  of  the 
great  abticy  church,  which  dates  from  about  S40.  In  the  crypt 
is  a  stone  cofTin,  said  to  have  been  that  of  Childebert  11., and  close 
at  hand  is  an  underground  chamber,  iqNXted  to  have  been  the 
place  of  captivity  of  Louis  the  Pious. 

The  civil  buildings  of  the  town  are  not  of  BMiCll  interest. 
The  h^tel-de-viUe  contains  a  libnuy  and  a  museiun  with  coUoc- 
tionsof  i>eintlm»  and  antiquities.  The  foundation  of  the  hfttcl- 
dien  dates  back  to  the  13th  ccaiwy.  The  town  has  a  lat^e 
bolaoieat  taodea.  Sotaons  is  the  seat  of  a  Udiop  and  a  sub- 
prefect,  and  has  tribunals  of  iint  iastaace  and  of  ooauaene, 


a  communal  college  and  higher  ccrlesiastiral  scmimrv.  .\mong 
the  industrial  establishments  are  iron  and  i.o]>pcr  foundries, 
and  factories  for  the  ptoducttun  of  boilers,  agricultural  imple- 
ments and  other  iron  goods,  straw  hats,  glass  and  sugar.  Grain, 
haricot  beans  of  eiocptional  ^pMlity,  aod  timber  aie  th<  priaciiMl 
articles  of  trade. 

Soissons  is  generally  ideutilied  with  the  opfnduu  of  GaUav 
Belgica,  called  Jl^seiadiimtM  by  Caesar.  Kovioduniua  was  Uw 
capital  of  the  Soeiaiones,  who  occupied  twelve  towBS,and whose 
king,  Divitiacus,  one  of  the  most  powerful  in  Gatil,  had  extended 
his  authority  even  beyond  the  sea  among  the  Britons.  In  58  B.C. 
Galba,  king  of  the  Suesaioues,  separated  from  the  confederation 
of  the  Belgians  and  submitted  to  the  Romans.  At  the  beginning 
of  1  he  empire  Noviodunum  took  the  n.ime  of  .1  ustiflo  Sufssionum. 
and  afterwards  thai  of  Sucssiniu.  and  became  the  stTond  capital 
of  (iallia  I)elgi<:i.  ot  which  Reims  \vas  the  mclro|K>lts.  The 
town  was  before  long  surrounded  with  a  regular  wall  and  de- 
fended by  a  citadel,  and  it  became  the  starling  point  of  several 
military  roads  (to  Reims,  Ch4tcau-Thierry,  Meaux,  Paris, 
.'\micns  and  St  Quentin).  Christianity  was  introduced  by  St 
Crispin  and  St  Crispinian,  men  of  iK>ble  birth,  who,  however, 
earned  their  livelihood  by  shoemaking,  and  thus  became  patfona 
of  that  ciafL  After  their  martyrdom  ia  297  their  wmrk  was 
ooatiancd  by  St  Shdtias,  the  iint  blihop  of  Soheoas.  After 
the  barbarians  had  cfwiod  the  lUdns  aad  tim  Mease  SetMnaa 
became  the  mctropolb'  of  the  Itomaa  possessions  in  the  north 
of  (laul,  and  on  the  defeat  of  Syagrius  by  Clovis  the  Franks 
s<'izcd  the  town.  It  was  at  Soissons  that  Clovis  married  Clotildc, 
and,  though  he  afterwards  settled  at  Paris,  -Soissons  was  the 
cajjital  of  his  son  Clotaire.  and  afterwards  of  Chilperic  1.,  king  of 
Neustria.  It  was  not  till  the  time  of  Chil[ieric"s  son,  Clotaire  II., 
that  the  kingdotn  of  Soissons  w.xs  incorporated  with  that 
of  Paris.  Pij>[)in  the  Short  was  at  Soissons  proclaimed  king 
by  an  assembly  of  Ictidcs  and  bishops,  and  he  was  there  crowned 
by  the  papal  legate,  St  Boniface,  before  being  crowned  at  Saint 
Denis  by  the  pope  himself.  Louis  the  Pious  did  penance  there 
after  being  deposed  by  the  assembly  at  Compiigae.  Uader 
Charles  the  Fat  (886)  the  Normans  failed  ia  aa  attempt  against 
the  town,  but  laid  waste  St  MCdard  aad  the  aetghlMuriiood. 
Ia  9S3  Chailea  the  Simple  was  defeated  outside  the  walk  by 
the  supporten  of  Rudolph  of  Burgundy,  and  Hugh  the  Great 
besieged  and  partly  burned  the  town  in  948.  Under  the  first 
Capets  Soissons  was  held  by  hereditary  counts  (see  belowl, 
frLr]ULnlly  war  ;th  the  king  or  the  citizens.  The  communal 
chaiter  of  the  town  dales  from  1 1  ji.  .Vt  a  synod  held  at  Soissons 
in  1 1:1  the  teachings  01  .Xbclard  were  condemned,  and  he  was 
forced  to  relr.irt  them.  In  1155.  at  an  assembly  of  prelates 
and  baritf.s  held  al  Soissons,  Louis  \'II.  issued  a  famous  decree 
forbidding  all  private  wars  for  a  space  of  ten  years;  and  in  1325 
Charles  the  Fair  replaced  the  majfor  of  Soissons  by  a  royal 
provost  dependent  on  the  bailiwick  of  Vcrmandois,  the  inhabi- 
tants retaining  only  the  right  of  electing  foar  tthnins.  The 
town  had  to  suffer  severely  during  the  war  of  tiie  Hundred 
Yean;  in  1414,  when  it  waa  lidd  hf  the  BaigaadiaaSi,  it  waa 
cqttnred  aad  aadced  by  the  Annagaacs  itader  the  dMpfain ; 
and  this  same  fate  agate  befell  it  seveesl  times  wftUa  twenty 
years.  The  Treaty  of  Arras  (143s)  brought  it  again  under  the 
royal  authority.  It  was  sacked  by  Charles  V.  in  iS44  and  in 
1 5;);  by  the  Huguenots,  who  laid  the  churches  in  ruins,  and, 
supported  by  the  prince  of  Conde.  count  of  Soissons,  kept 
possession  of  the  town  for  six  months.  During  the  League 
Soissons  eagerly  joined  the  Catholic  party.  Charles,  duke  of 
^^aycnne.  made  the  town  his  principal  residence,  and  died  there 
in  1611.  A  European  congress  was  held  there  in  1728.  In 
1814  Soissons  w.is  raptured  and  recaptured  by  the  allies  and  the 
French.  In  1815.  after  Waterloo,  it  was  a  rallying  p>oint  for 
the  vanquished,  and  it  was  not  occupied  by  the  Russians  till  the 
14th  of  August.  In  1870  it  capitulated  to  the  Germans  after  a 
boral»rdinent  of  thtee  days. 

Coinns  or  SonsoxB.— In  the  middle  ages  Soissons  was 
the  ddcf  town  of  a  couataldp  hdoagiag  te  the  loA  aad  nth 
oeaturica  to  a  fuaily  wUdi  apparently  spnag  from  the 
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eoonts  of  Vermundois.  Rcnaud,  count  of  Soissons,  g.ivc 
Ul  property  in  1141  to  his  nephew  Yves  de  \eslc.  By 
niccecsive  marriages  the  countship  of  Soissons  passed  to  the 
houses  of  Hainaut,  Chitillon-Blois,  Coucy,  Bar  and  Luxem- 
burg. Marie  dc  Luxembuig  brought  it,  together  with  the 
counties  of  Marie  and  St  Pol,  to  Francis  of  Bourbon,  count 
of  VondAate,  whom  the  ammed  in  uft?.  Hii  detoendants,  the 
princcB  of  Condi',  Ud  OouiuM  «ad  fftvt  H  to  thdr  cadets. 
Chutas  «l  Boaibon»  oouit  of  Sofwom  (ssM-t6ii),  ion  of  Look, 
of  Condi,  wfaote  political  vacillationB  were  due  to  his 
wbJi  Houy  IV.'s  stater  Catheriae,  became  grand 
mnter  ot  France  and  governor  of  Dauphin6  and  Normandy. 
Bis  son,  Louis  of  Hmirbon  (1604-1641 1.  to  ik  part  in  the  plots 
against  Miiric  de  Media  aiui  Richelieu,  ..t.J  at  tcmptcil  to  assas- 
sinate Richelieu-  He  luid  onl\  "ir-  I  ihl,  a  natund  son,  known  as 
the  Chevalier  dc  Soissons.  The  roiiniship  piis>e(i  lo  the  house 
01  Sa voy-C.^rignan  by  the  marriaRe  in  1635  of  M.irie  lie  Bourbon- 
Soissons  with  Thomas  Frauds  of  Savoy.  Ku>;cne  Maurice 
of  Savoy,  count  of  Soissons  (1635-167.5),  marrini  the  beautiful 
and  witty  CMympia  Mancini,  a  niece  of  Cardinal  Mazarln,  and 
obtained  high  military  posts  through  his  wife's  influence.  He 
defeated  the  Spaniards  at  the  battle  of  the  Dunes  in  1658; 
todtpatt  in  tbe  fampoigna  at  Flanden  (1667),  Itenchc-Comti 
<iMS)  and  Holland  (1679);  and  tan  pnMat  na  ambasaador 
atnMidinaiy  «f  France  at  tihe  eonuiliaa  of  Onulea  II.  of 
Engbnd.  Hb  wife  led  n  aranilalmia  Ufe,  and  ma  accoted  of 
poboning  her  husband  and  otheis.  Bbt  «aa  the  nothcr  of 
Louis  Thomas  .Amadeus,  count  of  Soissons,  and  of  the  famous 
Prince  Eugene  of  Savoy.  In  i7,?4  the  male  line  of  the  family 
of  Savoy-S(ji--j  Ijname  extliitt,  and  :hc:  htire^s,  'he  priiices!- 
of  Saxe-iiildburghauscn,  ceded  the  countsliip  of  Soissons  to 
the  houso  of-OilCMM^  in  «kate  poawioii  it  lemaincd  until 
17S0. 

SOKE  (O.  Eng.  .^a,-,  conr.ecteil  uli I'ni.i:*  ly  with  fr.  to  seek), 
a  word  which  at  the  time  nl  the  Norman  Confjuesl  peiieraily 
denoted  jurisdiction,  but  was  <iHen  u^ed  vaguely  and  i>  probably 
incapable  of  precise  deQnilion.  In  some  cases  it  denoted  the 
ril^t  to  hold  a  court,  and  in  others  only  the  right  to  receive  the 
finea  and  forfdtuKS  of  the  nan  over  whom  it  was  granted 
when  tl^y  had  boot  condemned  in  a  court  of  competent  jurisdic- 
tion. Ita  pdmaiy  meaning  seems  to  have  been  "  Mcicing 
thva  "aiAa  faldae  "  was  the  dtily  cf  aecUng  the  lonb  court, 
just  as  "aecu  ad  Bnkodialun "  mw  the  dn^  of  aeekins  the 
lords  milL  The"  Leges  Henitd"  alio  ipeaks  of  pleas"  in  socna, 
id  est,  in  quaestione  sua  " — picas  which  are  in  his  investigation- 
It  is  evident,  however,  that  not  long  after  the  Norman  Conquest 
considerable  doubt  prevailed  •AjouI  the  tiirrect  mcaninR  of  the 
word.  In  some  versions  of  the  much  used  tr.u  t  hikrprclalinncs 
uocabuicrum  soke  is  dflincd  "  aver  fraunc  court,"  and  in  others  1 
as  "  interpeji.irio  maioris  audientiae,"  which  is  glossed  some- 
what ambiguously  as  '■  claim  a  juslis  et  requestc."  Soke  i-.  alsi) 
frequently  associated  to  "  sak  "  or  "  ssikc  "  in  the  alliterative 
jingle  "  sake  and  soke,"  but  the  two  words  arc  not  etymoiogi- 
cally  related.  "  Sake  "  is  the  Anglo-Saxon  "  sacu,"  originally 
meaning  a  matter  or  cautt  (from  tiuan,  to  contend),  and  later 
the  light  to  have  n  ooorU  Soke,  however,  is  the  commoner 
wwd,  and  mean  to  have  had  a  wider  range  of  meaning.  The 
tenm  "  Mke,"^ unlike  "  sake,"  vaaaomettaneB  and  of  thediitifet 
over  whidt  the  tight  of  jurisdiction  extended. 

Mr  Adolphus  Ballard  has  recently  argued  that  the  interpreu- 
tion  of  the  word  "  soke  "  as  jurisdiction  should  only  be  accepted 
where  it  stands  for  the  fuller  phni^c.  sake  and  soke,"  and  that 
soke  standing  by  itself  denoted  scr\nces  only.  There  are 
cerlaiiily  many  passages  in  Domcs<lay  Hook  which  support  his 
contention,  but  there  are  also  other  |>assages  in  which  soke 
seems  to  be  merely  a  short  expression  for  "  sake  arvd  soke."  The 
diffiatlties  about  the  correct  interpretation  of  Ihe^e  words  j 
wfll  probably  not  be  solved  until  the  normal  fuiiLiioiis  umI 
juristliction  of  the  various  Ioc.tI  courts  have  been  more  fully 
elucidated, 

"  The  sokemen  "  were  a  class  of  tenanu,  found  chiefly  in 
the  eamm  connUea,  occupying  an  iatemediate  poaitloo  between 
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the  free  tenants  and  the  bond  tenants  or  villains.  As  a  general 
rule  they  were  ijersonally  free,  but  performed  many  of  the 
agricultural  services  of  the  villains.  It  is  generally  supposed 
they  were  calle<i  sokemen  because  they  were  within  the  lord's 
soke  or  jurisdiction.  Mr  Baliard,  however,  bokls  that  a  sokeman 
was  merely  a  man  who  rendered  services,  and  that  a  aokeland 
was  land  from  which  services  were  rendered,  and  was  not  neces- 
sarily under  the  jurisdiction  of  a  maitor.  The  law  term,  socage, 
uacd  of  this  tenure,  is  a  barbarism,  and  is  formed  by  adding  tlie 
Fkench  tfi  to  lec 

Sec  F.  \V.  Maitlmid,  Henifeg  Bw*  ii  SneMd:  J.  H.  Rouni, 
FendtU  EntUml:  F.  H.  Bt^Damnlaf  TMu',  A.  Ballard.  Ti$ 
Domesday  Inquest;  J.  Tait.  review  of  tne  hwt  meatinogd  book  in 
En^isk  Ilistorkal  Review  for  January  190S;  Rti  Am^  ef  He  Ex- 
chequer (Rolls  Series),  iii.  1035.  (G.  J.  T.) 

SOKOTO,  an  important  Fula  state  of  west  central  Sudan, 
now  a  provii^Lc  01  the  British  protectorate  of  Nigeria.  The 
sultan  of  Sokoto  throughout  the  iQth  century  excrcisc<l  an  ovcr- 
lordship  over  the  Hausa  states  extending  cast  from  liie  Niger 
to  Bomu  and  southward  to  the  Benue  and  Adamawa.  These 
states  aitil  Sokoto  itself,  known  vmimisiy  as  the  Sokoto  or  Fula 
empire  and  Hausaland,  camr  i  r  T000-1903)  under  direct  British 
control,  but  the  native  gov  r  im  n  s  ate  maintained.  The  pro- 
vince of  Sokoto  occupies  the  north-west  emuer  of  the  British 
protectnate,  and  ia  boonded  west  and  nortti  fagr  n«iidi  territory. 
South  and  east  It  adjoiae  other  porta  of  the  Britiah  prateeterate. 
Bordering  north  on  the  Sahara,  it  contains  nmcfa  arid  land,  but 
south-west  the  land  is  very  fcrtOe.  Running  through  it  in  a 
south-westerly  direction  is  the  Gublin  Kebbi  or  Sokoto  river, 
V.  hirh  joins  the  \ii,'<T  in  1 1 N.  4"  E.  On  a  tributary  cf  this 

river  is  the  toivii  of  Sokoto. 

The  Sokolo  or  Fula  empire  was  founded  at  the  beginning 
of  the  IQth  century.  The  counlry  over  which  the  Fula  ruled 
has,  however,  a  histor)'  goinj;  b.itk  lo  the  middle  ages.  Between 
the  Niger  and  the  kingdom  of  Bomu  (g.v.)  the  country  was 
inli.'.bited  by  various  black  tribes,  of  whom  the  Haus;i  occupied 
the  plains.  Under  the  influence  of  Berber  and  Arab  tribes, 
whoembracv-d  Mahommedanism,  the  Hauia  advanced  In  civilisa- 
tion, founded  large  cidm,  and  developed  a  considerable  trade, 
not  only  with  the  BCil^Awaring  countries,  but,  via  the  Sahara, 
with  the  Barbaiy  states.  The  various  kingdoms  which  gmr 
up  floimd  each  wge  town  had  their  own  ndecs,  but  m  the  Bist 
halfof  the  rdth  century  they  aO  appear  to  have  owned  the  sway 
of  the  Songhoi  kmgs  (see  TteBtnav).  On  the  break  up  of  the 
Songhoi  empire  the  notth-eaatem  part  of  Hausaland  became 
more  or  less  subject  to  Bomu,  whose  sultans  in  the  17th  ccntury 
claimc<l  to  rule  over  Kaisena  and  Kano.  In  thi.s  century  arose 
a  <lyn.iFty  of  the  Ilabe,  a  name  now  believed  lo  be  idcnlical 
wilh  Hausa.  w)io  obtained  power  over  a  large  area  of  the  rortliern 
portion  of  tSe  present  British  protectorate.  The  nau.sii,  whose 
conversion  to  M  ihommedanisn'.  heg.in  in  the  i2lh  century, 
were  still  in  the  iSth  century  jxartly  pagans,  though  their  rulers 
were  followers  of  the  Prophet.  These  rulers  built  up  an  elaborate 
ayatem  of  government  witich  left  a  considerable  share  in  the 
management  of  altirn  to  tlm  body  of  the  people.  Dv.cUing 
among  the  Hausa  were  a  number  of  Fula,  mostly  herdsmen, 
and  these  were  devout  Mahommedans.  One  of  the  more  culti- 
vated teaches  of..thiB  noe,  named  Othman  Dan  Fodio,  had 
been  tutor  to  the  kfaig  of  Gobir  (a  district,  aatth  d  mhhn 
Sokoto).  .He  hmnred  the  wnth  of  that  kinft  wfao^  ywiief 
angered  at  aome  act  of  defiance,  ontered  the  massacre  Mi  Ma 
of  every  Fula  in  his  dominions.  The  Fula  flocked  to  Fodio's 
aid.  and  in  the  battle  of  Koto  or  Rugga  Fakko  (1804)  the  king 
of  Cujh'n  Wiis  utlcrly  defeated,  ThereufKUi  I'l^liu  unfurled  the 
green  Ijanner  of  Mahomel  and  preache<i  a  jnuui  or  religious  war. 
In  a  few  yi  ars  the  Fnla  had  subdued  most  of  the  Hausa  states, 
some,  like  K.inu,  yielding  e.x'iily  in  order  to  preserve  their  trade, 
olliers,  like  Katsena.  otTi-ring  a  stul)L)ora  re-,ir.tancc.  (iobir 
and  Kebbi  remained  unconquered,  as  did  the  pagan  hill  tribes 
The  Fula  were  also  defeated  in  their  attack  on  Bomu,  In  mosi 
places  they  continued  the  aystem  of  government  which  bad 
grown  up  under  tlw  Hafal.  the  chieb  or  emim  cf  (he  varfom 
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states  being,  however,  tributary  to  Dan  Fodio.  This  sheik 
established  himself  at  Sokoto,  anH  ;\-Ah  othrr  titlt-s  assumed 
that  of  Sarikin  Muslimin  (king  of  llic  .M;ihommc<lans!.  As  suth 
he  became  the  rccoRnizcd  spiritual  head  of  all  the  Mahommedans 
of  west  central  Sudan,  a  headship  which  his  successi^rs  retained 
unimpaired,  even  afltr  tho  Joi^s  of  ;htir  temporal  position  to  the 
British  in  1003,  On  the  death  of  Fodio  (c.  t&ig)  the  empire  was 
divided  between  a  son  and  a  brother,  the  son,  famous  under  the 
name  of  Sultan  Bello,  ruling  at  Sokoto,  the  brother  u  Gando. 
All  the  other  Fubi  eniin  were  dependent  on  these  two  eoltanitcs. 
The  Fuk  power  proved,  before  nnny  ytm  bad  goM  by,  in 
many  nepects  hamJtil  to  the  omintiy.  IUb  wm  opadally 
the  caw  m  thoae  districu  where  then  waa  a  kige  |M(ui 
population.  Slsve^aiding  was  practised  on  a  aade  iMdi 
devastated  and  afanost  depopulated  vast  regions  and  greatly 
hampered  the  conunerdal  activity  of  the  large  cities,  of  whi^ 
Zaria  :ind  Kano  were  the  most  important.  The  purity  of  the 
antiiiu  administration  was  abaiidoncii.  The  courts  of  justice 
became  cornipt,  adminiMnitivr  po-.viT  was  alniM-ri  and  degener- 
ated into  a  <lcspottsm  cont rolled  only  by  jwjr-ional  considerations, 
oppressive  taxes  do'.niyed  industry  and  gradually  deRilatud 
the  country.  Soon  alter  the  Fula  had  established  thcm5flvcs 
Europeans  began  to  \'isit  the  co\iiitry.  Hugh  Cl:ipi>iTton, 
an  EoglishTnan,  was  at  Sokoto  in  1823  and  again  in  1S27, 
dying  thCK  on  the  13th  of  April  of  that  year.  Heinrich  Barth 
made  a  pnriooged  stay  in  various  Hausa  cities  at  dates  between 
1851  and  1855.  To  Barth  is  due  a  great  deal  of  our  knowledge 
of  the  courtly.  In  Barth'a  time  Americaa  meccbanu  were 
cMabUahed  on  the  Niger,  harteiiog  good*  in  tnmhaiigR  for  ilavet. 
This  traffic  was  canied  «i  thmiigh  Nnpe  "  to  the  great  damage," 
aaysBarth,  "of  the  commerce  and  the  moat  trnqiadifiedacaii^ 
of  the  Atabt,  who  think  that  the  Englieh,  if  they  would,  could 
easily  prevent  it."  The  over-aeas  traf!ic  in  daves  did  not 
continue  lonp  after  the  date  fiSsi)  to  which  Harlh  referred, 
but  elave-raiding  by  the  Ful.i  went  on  unchecked  up  to  the 
moment  of  the  British  oicu[iation  of  the  country.  At 
Sokoto  the  sullanship  continued  in  the  hands  of  Fodio's 
descendants,  and  the  reigning  sultan  concluded  in  1SS5  a 
treaty  with  the  Royal  Niger  Company  (then  called  the 
National  African  Company)  which  gave  to  the  company  certain 
rights  of  sovereignty  throu^xHit  hie  dominknw. 

In  11,10c  the  rights  of  the  company  wete  tnaafcned  to  the 
Crown.  In  the  course  of  the  years  1900,  1901,  igoa,  British 
4MaMiH  authority  was  established  in  the  states  bordering 
laMM  on  the  Niger  and  the  Benne  and  in  Bomu.  The 
am  than  states  decBned  to  fulfil  the  conditions  of 
the  treaties  negotiated  with  the  Niger  Company  or  to  submit 
to  the  abolition  of  the  slave  trade,  and  in  1902  Sokoto  and 
Kano  onLiily  dilieil  the  British  |x>wcr.  A  campaign  was 
nnilertakeii  against  ihera  in  the  opening  months  of  1003  in 
which  the  British  troops  were  entirely  successful.  Kano  w.^s 
taken  in  February  igo.?,  and  5k>koto  after  some  resistance  made 
formal  submission  on  the  22nd  of  March  followinR.  From  that 
day  British  authority  was  substituted  for  Fuia  authority  through- 
out the  protectorate.  The  emir  of  ^oko-o  took  an  o.iih  of 
allegiance  to  the  British  Crown  and  Sokoto  became  a  British 
pnvince,  to  which  at  a  later  period  Gando  was  added  as  a  sub- 
province — thus  making  of  Sokoto  one  of  the  double  provinces 
of  the  protectorate. 

Tlie  double  piovinoe  thus  constituted  has  n  am  of  about 
35^000  aq.  m.,  widi  aa  estinmted  popuhtioo  of  aomethliig  over 
jooyoooi.  It  mchides  the  ancient  hingifaiM  af  Zambim  on  the 
-east  and  Aigunga  or  KAU  on  the  west.  Thedominiottsof  the 
emh-  of  S«>koto  have  suiered  some  diminutions  by  reason  of 
British  agreements  with  France  relating  to  the  common  frontier 
of  the  two  European  powers  in  the  western  Sudan.  The  emir 
felt  ciecply  the  loss  of  territory  ceded  to  France  in  ii>j4  but 
accepted  the  settlement  with  much  loyalty.  Like  the  emir  of 
Kano  the  new  emir  of  5>oko(o  worked  most  loyally  with  the 
British  administraii<.)n.  Tlie  iirovince  lias  been  organized  on 
the  same  principle  as  the  other  provinces  of  Northern  Nigeria. 
.A  Bdtlsh  resident  of  the  lint  dass  baa  been  placed  at  Sokoto  and 


assistant  residents  at  other  centres.  British  courts  of  Justice 
have  \K-cn  established  and  British  governors  are  quartered  in 
the  province.  Detachments  of  civil  pohce  arc  also  placed  at 
the  principal  stations.  The  country  has  been  assessed  under 
the  new  system  for  ta.xes  and  is  being  opened  as  rapidly  as 
possible  for  tr;i;ii  .\tter  the  establishment  of  British  rule 
farmers  and  herdsmen  rcoccupicd  districts  and  the  inhabitants 
of  cities  flocked  back  to  the  land,  rebuilding  villages  which  had 
been  deserted  for  llfiy  years.  Horse  breeding  and  cattle  raising 
form  the  chief  source  of  wealth  in  the  province.  There  is  some 
ostrich  farming.  Except  in  the  sandy  aieaa  there  is  extensive 
agriculture,  induding  rice  and  cotton.  S^podal  oops  aic  gnnm 
in  the  valleys  by  Mgatloa.  Weavfaft  4y«laf  tiid  taadnf 
are  the  principal  native  indostiies.  Bur  niada  aie  in  praoaaa 
of  construction  through  the  province.  TMe  ia  huaeaaiBg  and 
a  cosh  currency  has  been  introduced. 

The  emir  of  (iando,  treated  on  the  same  terms  as  the  emirs 
of  Kano  and  Sokoto,  proved  less  loyal  to  his  oath  of  allegiance 
and  had  to  he  deposed.  Another  emir  was  installed  in  his  place 
and  in  the  whole  double  province  of  Sokoto-tiando  prosperity 
has  been  >;eneral  In  1006  a  rising  attributed  to  rehgious 
fanaticism  occurred  near  Sokoto  in  which  unfortonalcly  three 
white  officers  lost  -luir  lives.  The  emir  heartily  repudiated 
the  leader  of  the  ri.sing,  who  claimed  to  be  a  Mahdi  inspired  to 
drive  the  white  man  out  of  the  Country.  A  British  force  marched 
against  the  reliels,  who  were  overthrown  with  great  loss  in  March 
1906.  Hie  leader  was  condemned  to  death  in  the  emir'a 
cotirt  and  executed  in  the  maifcet  place  of  Sokoto,  and  the 
Incident  waa  chledy  faterestiitg  for  the  diiphy  of  loyal^  to  tbe 
Biitiih  admbdstiation  wUdi  It  evelmd  m  all  sides  ton  tlia 
native  rulets.   (See  also  Niobua;  Fvia;  and  Hatna.) 

See  the  Trattls  of  Dr  Barth  (London  1857);  Lady  Lugard,  A 
Tropitat  Detx-ndrmy  (London,  1905)  ;  P.  L.  Montcil,  De  Saint  Louis 
d  Tripoli  par  ie  lac  Tcfuui  [Paris.  IK()5):  C  II.  Robinson,  Hafualand 
{{jinAon,  1896) :  The  Antiunl  Kt-pisrls  mi  \orthtrn  is.'«ue<l  since 

ityx)  by  the  Colonial  OlTice,  Lunilon;  Sir  F.  D.  Lugard.  "  Northern 
Nigeru,"  in  Gta.  Journ.  vol.  xxiii.,  and  Major  J.  A,  Burdon,  "  The 
FuJani  Emintcs,"  ibid,  vol  xxiv.  (both  London,  1904).  Except 
tbe  last<iHMiied  paper  most  of  theie  authorities  deal  with  auay 
other  wil^ectsbaidca  the  Pula.  (F.  L.L.) 

SOKOTRA  (also  spelt  Socotra  and  formerly  Socotora),  an 
island  in  the  Indian  Ocean  belonging  to  Great  Britain.  It 

is  cut  I  \-  1  j''  .50'  N.,  54°  E.,  lies  about  1  <o  m.  E.N.E.  of  Vivpc 
Guardalui  and  .about  190  m,  S.E.  of  the  nearest  part  01  the  coast 
of  .\rabia  and  is  on  the  direct  route  to  India  by  the  Suez  (  anal. 
It  is  72  m.  long  by  22  m.  broad  and  has  an  area  estimated  at 
ir  iii;  .iKX)  to  jooo  sq.  ni.  It  is  the  largest  and  most  easterly 
member  of  a  group  of  islands  rising  from  adjacent  coral  banks, 
the  others  being  Abd  d  Kuli,  Tfce  Biothem  (Semha  and  Daia), 
and  Kal  Farun. 

PhysiaU  Features. — From  the  sea  Sokotra  has  an  imposinc 
ap|'*'a'''>'ice.  The  centre  culminate*  in  a  iserics  of  rugRcd  pinnacles 
I  — the  H;i^Mier  mountains,  which  rise  to  nearly  5000  ft.  alxive  a  high 
(150U  ft.)  abutting  and  undulating  limestone  plateau,  deeply 
ch.innellcd  by  valleys.  At  many  paru  of  the  north  coast  the  edges 
of  this  plateau  reach  the  thore  In  precipitous  diffs,  but  in  others 
low  plams,  dotted  with  bushes  and  datc-palms,  front  the  heights 
behind.  The  southern  shore  is  bordered  neariy  its  entire  length 
bv  a  tx-lt  of  drifted  sand,  (orniing  the  Nuget  plain.  On  this  side 
of  till  i^l.iiid  ilicre  are  but  <ine  or  tw«i  possible  anchonng  grounds, 
and  these  only  during  the  north-east  moasooo.  Un  the  north  coast 
there  are  no  harbourB;  but  fairiy  safe  anchorages,  cvea  in  the 
northniast  winds,  are  available  off  Hamni  or  under  Haulaf,  a 
(cw  miles  distant,  and  M  Kallaniayia,  at  the  north-west  end  of  the 
island. 

Cicolofy. — The  fundamental  rocks  of  the  istjind  are  gneisjes, 
through  which  cut  the  fi  ldspathic  ^r.inites  whi<  li  form  the  Ilaghicr 
massif.  I'hrough  thc»e,  again,  percc  other  granites  in  dikes  or 
lava  flows,  and  overiying  the  wiioie  are  limeiumco  of  Cretaceous 
and  Tcrtiar\'  age,  tliemselvH  cut  through  by  later  volcaiUc  cruptioBS. 
"  In  the  iLighier  hills,"  to  quote  ftofessor  Bonney,  "  we  ha\T 
probably  a  fntgment  of  a  continental  area  of  great  antiquity,  and 
of  .1  lariil  surface  which  may  have  been  an  '  ark  m  refuge  '  to  a  terres- 
trial fauna  ami  flora  from  one  of  the  vwy  esiKeit  periods  of  this 

world's  history. " 

Ctimau. — t-'rcm  October  to  May  the  weather  is  almost  ninlem 
exit- pt  in  the  mountains,  where  there  are  nightly  showers  and  heavy 
mists.  During  thia  season  the  riven,  which  are  roaring  toneals 
tiuoughont  the  momooa,  are  alaHsl  sll  ktst  hi  the  diy.  absKbent 
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The  tempeiMure  of  the  co^t  area  varies  from  65*  F.  in  the 
aidit  to  8s*  F.  in  dM  dky — in  the  hot  neaaon  it  may  reach  95* 
MM  on  the  noontains  (3500  It  ),  from  52°  F.  to  72°  F.  In  the  low 

ipwinds  fever  <>f  an  acme  and  hcmaturic  furm  is  wry  prcvah:nt. 

FUjra  ond  Fr.un^,  — Tin-  iHiiin-L  iimi.nii-.  iin  tiii ji_,;t-nijuh  mammals, 
a  wild  which  mams  the  castL-m  (lUins,  |x'rli<t^i!>  il«  <>liie»t  deniaen, 
if  iirobiiblv  of  Nubian  origin;  while  the  domcstu;  cattle,  a  peculiar, 
unhumpcd,  small,  shapely,  AUlerney-like  breed,  may  bs  a  ncc 
ndiw&y  developed  from  cattle  imported  at  a  diitut  Dcnod  tioni 
Snd  or  Farther  India.  There  are  67  tpociee  of  birda  mwwb  from 
Sokofra,  of  which  15  are  endemic;  of  J?  reptiles.  ,%  Rfm-ra  and  14 
species  are  pix'uliar ;  Liriil  <it  ihi-  land  am:  In -a-v,  .lur  shells,  t'^  wh<»c 
diNtribution  great  importance  attaches..  ^  species  out  of  47  are 
confined  to  the  i^and.  Amune  the  other  inver""'  '  ' 
is  also  a  large  prtjportioa  of  endemic  species. 

The  flora  ia  ev«n  noie  peculiar  than  the  fauna.  Aloes,  _ 
blond  (0r<M«cM),  myrrh,  tiankiitcetwe.  pome^nate,  and  cucumber 
[Dendrocycios)  trees  are  its  most  famous  species.  The  phaneroft^ms 
number  570.  ap|H)rtioned  to  314  genera,  and  of  these  over  2iO 
species  and  98  genera  are  unknown  elsewhere.  The  flora  and  also 
(though  toalinsdepce)  the  fauna  present  not  only  /Vtianand  Central 
African  afBiutics,  but,  what  is  more  intercslint;.  Mascarene.  South 
African  and  Antipodeaa-Amcrican  relationships,  indicating  a 
very  different  distribution  of  land  and  water  and  ncocsritating 
othir  liridi'es  nf  commum'cation  than  now  exist.  The  natural 
hi  ti  I  I  :->.  k  .tra,  unravelled  by  the  study  of  its  K<-ol<>gy  andbMogy. 
h.n  ^  -1  II  sumjiiari/ed  by  Professor  Balfour  as  follows: — 

■  During  the  Carboniferous  epoch  there_  was  in  the  region  of 
Sikotra  a  shallow  sea,  in  which  wa.'»  dcpoaited,  on  the  top  of  the 
f umlameaiai  neiaMs  of  this  spot.  .  .  the  sandstone  ti  which  we 
have  nich  a  tuft  development  in  .N  ubia.  .  ,  .  During  the  Permian 
epoch  Sokotra  may  huvi-  t)et  n  a  laiui  surface,  forming  part  of  the 
UTi  at  ma^iR  of  land  which  prob^iblv  enislt^i  in  this  region  at  that  epoch, 
an<l  gave  the  wide  area  for  the  western  migration  of  life  which 
presently  took  place,  and  by  which  the  eastern  affinitica  in  Sokotra 
nay  be  eapiained.  in  early  and  middle  Tertiary  times,  when  the 
Inman  pedamla  «as  an  island,  and  the  sea  which  stretched  into 
Europe  wnstwd  the  base  of  the  Himalayan  hill*,  Solcotra  was  in 
great  part  !.iiihmprjted  and  the  great  mass  of  limestone  was  i!e- 
po^itc-<:l;  but  it"  hij;h<T  iKMi:'*  were  still  above  water,  and  l<irnuil 
an  island,  peopled  mainly  by  African  specie* — the  plants  being 
the  fragmentary  remaina  of  the  old  Amoul  lonr-Dttt  with  an 
admixture  of  eastern  and  other  Asian  ibrnw.  Thereafter  it  gradu- 
ally niae,  tindetgoiflc  violent  volcanic  disturbance." 

By  thv  elevation^'  Madagascar  would  join  the  SejTheltes,  which 
in  turn  .  .  .  would  run  into  the  larger  Mawarene  IxlamU.  In 
this  way,  then,  Africa  would  have  an  irrcKiilar  i nat^t-line,  orolonjji-d 
greatly  south  of  the  equator  into  the  Indian  Ocean,  and  running 
np  with  an  advance  ttpM  tlw  nwitnt  No*  nnia  It  mclwd  ha  north- 
west limit  outside  and  amtth  <M  Soholtt.  HiMHt  nil  ndvuwed  lud 
■uiface  of  .^sia  would  extend  acRW  the  Arabian  Sea  into  the  Indian 
peninsula."  Sokotra  thus  "again  became  part  of  the  mainbiid. 
though  it  is  likely  for  only  a  short  period,  and  during  this  union  the 
lifi  li  1  .idj.ifciit  continent  co\-ered  its  plains  and  hll<-<l  il^  v.ilU-ys. 
Subsctiiiently  it  revcrted^to  its  insular  condition,  in  which  state  it 
has  remained."  The  Atipi)di>n«Awipui  element  in  the  Soimtran 
ion  probably  aiffaiad  vk  the  Maaeamie  lalaada  or  South  Africa 
from  n  taraier  Antarctic  continent. 

/nikoMhintr.— Hw  Inhabitants,  believed  to  number  from  io.dOO 
to  I?. 000.  are  composed  of  two,  if  not  more,  elements.  On  the  coast 
the  people  are  mivlern  .\rahs  mixed  with  negro,  Indian  and  Eum^n  an 
WokI;  in  the  mountains  live  the  true  Sr>kolri.  supposed  to  l>e  ongin- 
ally  immigrants  (rom  Arabia,  who  have  Iss-n  iMilale<l  here  from  time 
imrncmonal.  Some  of  them  are  as  light-skinned  as  Europeans, 
laU,  lobttat,  thin-lipped,  straigbt-noaed.  with  straight  black  hair; 
4MlHfS  are  shorter  and  darker  in  complexion,  witn  round  heails, 
iaag  ROMS,  thick  lips,  and  K-TaK|f>-  limbs,  indicitin^'  (s  rhaps  the 
amindn8llin|{  of  more  than  one  Semitic  iKsiple.  Hn  ir  riianner  of 
life  is  simple  in  ihe  cxiremc.  Their  dwellings  are  circular,  rubble- 
built,  flat,  cl.i\ -tnj:|«-l  h.Hi^cs,  or  raves  in  the  linu>?,toiie  r<Kks. 
They  speak  a  Language  allied  to  the  .Ntahra  <if  tlK-  oprxisiie  coast  <if 
Arabia-  Both  Mahra  and  Sokotri  arc,  according  to  L>r  H.  Miiller, 
dauKhter-tongue«  of  the  old  Sabaean  and  Minaean,  standing  in  the 
siime  relation  t<>  the  vjxs'rh  tif  the  ••Id  in-<  ri|j!:i>tis  as  Coptic  dcjes  lo 
that  <il  the  [:;. i,:l>  I'hlc'^  Thr  S.ikulr,in  (■•:'^,-iic  li.is  been,  he 
bclicM's.  clerivfil  from  the  Mahra  countries,  but  it  has  become  so 
differentiated  Iron)  the  Mahra  that  the  two  peoples  understand 
each  other  only  with  difticulty.  Sokotri  is  the  <jttler  of  the  two 
languages,  and  retain!-  the  anaent_form,  which  in  the  Mahran  has 
been  modified  by  .Arabic  and  other  influences.  Ilarlibu,  Kallans^iyia 
and  Kharfitpan-  the  onlv  places  ot  iinp<inance  in  the  island  I  ladifiu. 
or  Tarruirida  (pop.  alKiut  41^1,1  thi'  capital,  is  piciures<jiii  l\  11 1... nil 
on  the  north  coast  at  the  head  ol  the  open  l)ay  of  Tamarida  on  a 
semicircular  plain  enclosed  by  spurs  of  the  llaghier  mountains.  A 
dense  grove  of  date  palms  surrounds  the  vilLige. 

Trade  and  Products. — The  chief  cxfKjrt  is  ghi  or  clarified  butter, 
which  is  sent  to  Aiabia,  Bombay  and  Zanctbar.  Millet,  cotton  and 
tofancooaie  grown  is  amnDminntities.  Thcaioiti|«lu  " 
ynducta  am  aloca  nod  the  dtifon'aJilood  mn.  Tha 


is  hifihiy  esteemed:  in  the  middle  ages  the  trade  was  mostly  in  these 
prixfucis  and  in  amiMfviia.  The  people  live  maia^  on  dates  and 
milk    They  own  latse  numbers  of  cattle,  sheep  and  gnats.  Dates 

are  both  home-grown  and  imported. 

History. — Sokolia  h.is  cl.ums  lo  be  reckoned  one  ol  llie  most 
ancient  incense-supplying  ooiutries.  .Vmoi.g  the  "  haibouift 
of  incense  "  exploited  by  various  Pharaohs  during  Mmc  twenty- 
five  centuries  it  is  impoaaibic  lo  believe  that  tht  isiUnd  could  be 
mi$s<-<l  by  the  Eg>'pdan  galleys  on  their  my  to  llw  "  JL«im1  o( 
I'uni,"  idcntilicd  by  several  writers  with  1 
Uioucb  the  loaduewb  «f  tlie  Aitkan  CMit 
frequentad,  and  for  other  fne^ghu  beaid«  mjmrfa  and  fnahin- 
cense,  the  diORS  of  Sokotni  were  neglected  by  such  wnimt 
exploren  a*  tboee,  fcir  iaatuue,  of  Queen  Uatshepiut  of  the 
iSth  dynasty.  They  would  have  found  on  the  islaod,  which 
is  probably  referred  to  under  the  name  "  Terraces  of  Incense  " 
(ir.jm  its  5tc(i  like  contours),  the  precious  "  aula  trees  "—whose 
divine  >lcn ,  tor  use  in  the  service  of  their  gods,  was  their  special 
quc-st— in  greater  abundance  and  in  a  laiier  number  of  qwdea 
than  any  other  country. 

To  the  (■reeks  a.id  Koniaiis  Sokotra  was  known  as  the  isle 
of  Diostoriiics;  this  name,  and  that  by  which  the  island  is  now 
known,  arc  usually  traced  back  to  a  Sanskrit  form,  Dvlpa-Salt- 
bidhura,  "  the  island  abode  of  bli.s.s."  which  again  suggests 
an  ick-ntihcalion  with  the  viiatK  ivcai^ion<,  ot  .Agatharchidea 
(S  10)3).  The  PirifUu  of  the  Erythraean  Sea  speaks  of  the 
island  tt  paopM  «i4]r  m  vm  part  by  a  miiBd  laoe  of  Arab^ 
Indian  and  Greek  tndcia.  It  waa  aobject  to  the  Uat  of  the 
Incenee  Couatty,  and  waa  a  meeting-place  o<  Kxtiiixa  and  Indian 
shipa.  Connas  in  the  ttth  ceatuiy  a^  that  the  people  spoke 
Greek  and  were  largely  Christian,  with  a  bishop  sent  from  Persia. 
The  .\r.ib  KeogT.i[)hi  rs  a'so  had  a  tradition  of  an  early  Greek 
setlle.-iictit  (which  liicy  ascribe  to  .\lcxandcr),  but  also  of  later 
IVtsiati  iiillueiice,  followed  by  a  settlement  of  Mahra  tribes, 
who  i)i'.rtly  inli'ptcd  Chrisli,^nity.  The  Sokotri  appear  to  have 
remained  Nesl(jri,in  ('hr  st;ans,  with  a  iiishop  under  the  met  10 
|xilitan  of  Persia,  through  the  middle  :igcs,  though  there  arc  indi- 
cations pointing  to  a  connexion  with  the  Jacobite  church.  As 
early  as  the  loth  century  Sokotra  was  a  haunt  of  pirates;  in  the 
I3tb  ccntuiy  Abulfeda  tlescribcs  the  inhabitants  as  "  Nestorion 
Christians  and  pirates  "  but  the  island  was  rather  a  station  of 
the  Indian  conairs  who  harasifd  the  Arab  bade  witb  the  Far 
East.  The  popuhuion  teens  in  the  middle  agiea  to  have  been 
much  larger  than  it  ia  now;  Aiahtaa  wiiten  witiniatit  the  fighting 
men  at  xojOoou 

The  Pertuguese  under  TristSo  da  Cunha  and  Albuquerque 
seized  Sokotra  in  1507  in  pursuance  of  the  design  ;o  control  all 
the  trade  routes  between  Europe  and  tile  East.  Sokotra  beiug 
supjMiM  il  lo  command  the  entrance  to  the  Red  .Sea.  But  on  the 
capture  of  (ioa  and  the  building  of  a  fortress  there  .Mbuqucrque 
caused  the  lort  which  da  Cunha  had  had  built  at  Cko  Tatiiarida 
to  be  dibinanlled  (l5ti),  and  though  Portuguese  shipn  subie- 
qucntly  raided  the  island  they  made  no  other  settlement  on  it. 
The  Portuguese  found  that  Sokotra  was  held  by  Arabs  ironi 
Fartak,  but  the  "  natives  "  (a  different  race)  were  Christfaaii. 
though  in  sad  need  of  conversion.  This  pious  work  Portugueie 
priesu  attempted,  but  with  acant  suoccaa.  However, 
as  the  middle  of  the  17th  ccotiiv  tha  Oarmelite  P.  Vii 
found  that  the  people  itiU  caBed  themselves  Christians, 
and  had  •  ataafe  auBtinB  of  JcnUi,  Chiiitlan  and  Pa^ 
rites.  The  wameniNn all caflad Haifa.  No  traca  of  Chiiati* 
anity  is  now  IoiuhI  hi  the  hiand,  all  the  InhaNtanta  piofeiring 

Islam. 

A  certain  dependence  (at  least  of  places  on  the  coast)  on  some 
soveicign  of  the  Arabian  coast  had  endured  before  the  occu{>a- 
lion  ut  I  anianda  by  lia  (Junha,  and  on  the  withdrawal  of 
the  pDrtuguese  this  ilciK'ndencc  on  .\rabia  was  resumed.  In 
the  u  th  icnlury  Sokotra  formtil  p;irt  o!  the  dominions  ol  the 
sidtan  of  Kishin.  The  opening  of  the  Suez  Canal  route  to  India 
led  to  the  island  being  secured  for  Great  Britain.  From  1S76 
onward  a  small  subsidy  has  been  paid  to  the  sultan  of  Kiahin. 
Iw      MirilmritMg  ■>  Aden:       in  1886  the  ■"*'■■«  aMduded 
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a  ttcaty  farmally  placing  Sokotra  and  its  dependencies  under  the 
pratection  of  Great  Britain.  Sokotra  is  regarded  as  a  dqien- 
dcngr  of  Aden,  but  native  lule  is  ntaintained,  the  local  fomntor 
orviceiQyofthesultanof  Kidiinbefaiganienbcraf  that  chief's 
faniHy,  and  abo  styled  sultan.  Since  it  came  under  British 
control  the  island  hks  been  visited  by  various  scientific  expedi- 
tions. Professor  Raylcy  llalfour  made  an  investigation  in  iSfio, 
expeditions  were  headed  by  Drs  Rirl>efk  and  Schwcinfurth  in 
iSSr,  by  Theodore  Bent  in  l8o7,  and  by  Dr  H.  O.  Forbes  and 
Mr  Ogilvie-Grant  (who  also  visited  Abd-cl-Kiiri)  in  1898-1899. 
Simultaneously  with  the  last  named  a  further  expedition, 
conducted  by  I^ofessor  D.  H.  Mtillcr,  under  the  auspices  of 
the  Imperial  .Academy  of  Sciences  of  Vienna,  visited  Sokotra, 
Abd-d-Kuri  and  some  other  islets  of  the  graap  to  investigate 
their  gedogy  and  languages.  With  the  Indhn  fowaxuiient 
the  relations  of  the  Sokotri  have  crcMjonally  ben  itnined, 
owing  to  their  -^iratical  tendencies. 

.\bd-ei.-Ki.'R1  isl.iii  l  60  m.  W.S.W.  of  Sokotra,  and  5^  m. 
E.N.E.  from  Cape  GuanJafui,  is  30  m.  long  by  3)  ra.in  width.  .At cither 
«iid  the  ishari  H  Wtty.  the  nntial  pv«  beiiika  low  pfaMMu.  On 
Cha  onrlli  side  Is  a  sandv  beach;  on  the  south  dins  rise  abruptly 
frma  the  OOSeila  The  hiKneat  part  of  the  island  is  towards  its  eastern 
Old,  where  the  hills  rise  to  i6;o  ft.  It  is  largely  arid  and  there  are 
no  permanent  streams.  Its  zixiIort,-  resembles  that  of  Sokotra, 
but  the  fauna  irn  luilc*  kuid  shell-  .iiiil  «  i>rpions  peculiar  to  .Xlid-el- 
Kuri.  The  inh.ihitants,  who  number  one  to  two  hundred,  speak 
Sokotri  and  Arabic  and  are  chieljy  engaged  in  diving  for  pearl  shell 
on  the  Uacrhuh  Bank  N.E.  of  the  island.  Thc>'  live  chiefly  on 
turtle  (which  abcjund*  in  the  island),  fiish  and  molluscs.  The  land 
is  nowhere  cultivated. 

Kal  Karun  is  the  name  of  two  rocky  islet*  rising  ncarlv  \cx>  ft. 
above  the  sea  it  m.  N.N.E.  of  the  western  end  of  AlKl-cl-Kuri. 
Bird-i  lloi  k  to  them  in  great  nu;nlK:rs;  in  conM.'t)uenrL-  they  are 
completely  covered  with  (juano,  which  givesi  them  a  nnow-white 
appearance.  The  Brothers  (often  called  by  the  okler  navigators 
The  Sisters)  Ue  liHweuil  Abd-st-Kuri  and  Sokooa.  Scmha  is  6i  m. 
long  and  3  m.  broad.  IthesfoctcvshoraandfisGsiBatable^liaped 
mountain  to  24.10  ft.  As  in  Abd-d-Kuri  ambergris  is  found  on  its 
shores  and  turtles  abound.  There  is  ritnntng  water  all  the  year. 
It  is  a  fishing  ground  of  the  Sokotri.  Dani  lies  9  m.  E.  tiy  S.  nf 
Semha,  is  .ii  m.  long  by  l  ni.  broad  and  ri«cs  almost  ix-rjicndicularly 
from  the  sea  to  1500  ft.  The  top  is  flat.  The  coral  banks  which 
surround  Sokotra  and  The  Brothers  are  united  and  are  not  more 
than  30  fathoms  below  sca-lex  cl:  a  valley  some  100  fathoms  deep 
di^mies  them  from  the  bank  around  Abd-el-Kuri,  while  between 
Abd-d-Kuri  and  Cape  Guardafui  arc  depths  of  o\-er  500  fathoms. 

See,  foe  the  hi-^tory  of  Sokotra,  Yule,  Marco  Polo  (i<)oji  ed.)  ii, 
406-410,  and,  Ijesidcs  the  authorities  there  cited,  'i'akut.  i.r. ; 
HamdSnl  p.  ?i2;  Kazwini  ii.  54.  Consult  alwj  the  Conimmlnni-i  of 
Afonso  Dalboqufrque,  W.  ih-  Birch'n  translation  (London  1H75- 
iSH^).  Fortbestaleof  theisiamlut  the  beginning  of  the  18th  ci.M)tur>' 
ssetha  acooont.ef  the  French  expcditioa  to  Yemen  in  1708  ( Viam-w 


Mfir  ^roMs  Felice:  Vetdoe,  1731):  and,  for  the  t9th  centuiy.  I  K. 
WeU-Sted,  City  of  the  Caiiphs,  vol.  ii.  (London,  1840),  and  \lrs  J.  T. 
Bent,  S^kfrn  Arahia,  Soudan  and  Sokoira  (Umdon.  1900).  For 
the  topopraphv.  Src,  see  Red  Sea  and  Gulf  of  Aden  Pilot  (5th  cd. 
London,  j9o<i  '.    Kor  >.iH.-cial  studies  see 


Balfour,  Rittiiny  of 

:>ocotra  ie,(linl>urKti,  ittHS;;  G.  Schwcinfurth,  £>iu  I'olk  von  Socoira 
(LeiiMdK»t883):  H.  O.  Forbes  (edited  by).  Tke  Natural  History  of 
Sokotra  and  Abd-el-Kuri  (Liverpool,  19^):  F.  Kosamat,  Geolope  drr 
Imeln  Sokotra,  Semka  und  Abd  el  KUri  (Vienna,  1902):  R.  V.  Wett- 
stein  in  Vegelalionsbiider  (3rd  series,  ^th  pt.,  Jene,  1966).  See  also 
J.  Jackion,  Soc^ra,  NeteibfAUognfiaqtM  (Puis,  iNs).  a  complete 
bibUoKmphy  to  the  year  of  pubOcatkm.  (H.  O.  F.;  3t.) 


■OLANACEAB,  in  botany,  an  order  of  Dic<iiyIedons  belonging 
to  the  sub-class  Sympetalae  tor  Gamop>etalae)  and  to  the 
Mrto  Tubiflorae,  containing  75  genera  with  about  1500  species, 
widdy  tlistributed  through  the  tropics,  but  passing  into  the 
temperate  zones.  The  chief  centre  «( the  order  lies  in  Central 
and  South  America;  5a  of  the  gcaaia  ate  endemic  in  thb  region. 
It  is  feprctcnted  in  Btitaln  by  three  genem  indading  4  species: 
Hyntyamiu  (henbane),  Stimmm  Dukamara  (Bittersweet) 
and  5.  ff/tniHf  and  Atnpa  BeOadmuia  (Deadly  Nightshade). 

The  plants  .iw  herbs,  shrubs  or  small  tree*.  Solanum  nigrum, 
a  common  weed  in  waste  phices,  is  a  low-growing  annual  herb; 
\.  Dukiimara  is  an  irregularly  rlimbing  herb  [icrennial  li\  nu'.ins 
of  a  widely  creeping  rhiaome;  Atropa  BeUadonna  is  a  Urge  perennial 
hetbi  The  gawss  Suhmm,  to  waich  bdone  more  than  half  the 
number  «f  mSun  fat  the  order,  contirins  plants  of  \'ery  various 
habits  induding  besides  berbi,  dinibs  a»i  tiecs.  The  uavea  are 
gcHiwliy  ahemate,  but  in  the  Bomr^beering  parte  of  the  stem  are 


often  in  pairs,  an  arrnr-.^'f  rv.cru  which,  lilce  the  extra-axillary  position 
of  the  flowers  or  c [n  -  ri-iilts  from  a  congenital  union  of  axes. 
Thus  in  Datura  (thorn  apiiltj  l.hg.  i  A),  where  the  branching  is 

at  any  givea 


b.  bract 

1;  .  \  I  lie 

;  thus  • 


adnata  to  and 


Fig.  I. —  Diagrams  illustratinK  branch  development  in  Sola 
in  .'\.  Datura  Stramonium,  B.  Atropa  BeUadonna. 
I.  II,  III,  Flowers  on  inflorescences  of  successive  orders; 
of  1 ;  o,  P,  br.icts  of  II:  a,  ff'.  bracts  of  111,  and  so  on.  I 
Ijraiiching  is  dicha-ii.il  and  t!ic  bracts  are  adnate  to  it.Lir 
sh(x>ts  up  to  the  points  at  which  the  next  branches  arise, 
and  fi  mear  to  arise  boR.«iiB  lli  though  in  taelity  ai' 
onazMi.  lnBthebnuKliiag  iscindnael,oiie«f  tfaatwe 
at  each  node  is  undeveloped  and  its  bract  a,  efi  a*  b 
the  other  member  of  tne  pair,  0,  ff,  which  b 
apparently  carried  up  cm  its  axillary-  l>ranch. 

raised  upon  its  axillary  shoot  as  far  a»  the  next  higher  node,  from 
which  it  appears  to  spring.  In  Atropa  BeUadonna  (fig.  i  B)  one  of 
the  branches  at  each  node  is  undeveloped  and  there  is  a  pair  of 
unequal  leaves;  the  smaller  subtends  the  branch  which  has  not 
develo(ie«l.  the  larger  has  been  carried  up  from  the  node  bdow. 

Kn  interesting  anatomical  fejiture  Is  the  prcfrncc  in  the  Stem 
of  bicollateral  bundles — that  i-..  -.he  v  i-,  ,l.ir  buiKllLS  have  p^t™" 
on  the  in.sidf  a-s  well  .as  on  the  outside  of  the  xylem. 

The  hermaphrodite,  generally  regular,  flowers  have  the  parts  in 
fives,  s  sepals,  s  petal.s.  s  stamens  in  alternating,  whorls,  and  two 
carpds,  wnkharegenemOy  pboedobUqudv  <Meig.3,lkmldiagrBm). 
The  sqisb  peniat  end  often  become  cahrged  m  the  frait.  Tne 


Fi(..  2  -  Klor:d  <liiij;ram  of 
5u/.j'rHr?:  —  111-  .irrow  mdicatcs 
the  obiigue  symmetry  of  the 
flower. 


Flc.   3  — Floral   diagram  of 
Schizanlh  us — t  he  arri     1 H'  1  ica  ic;- 
the  oblique  symmetry.  Two 
only  am  f  unctMMiaL 


rorrilla  is  regular  and  rol^ite  a*  in  Solanum  (fi|{.  2).  or  liell-'h.i^Hv! 
as  in  AlrofHj,  or  somcwh.it  irrft;iilar  as  in  Hyoscyamui;  in  ilie  tri.  i 
Salpiglossideiie,  which  fornis  a  link  with  the  clo-cly  allied  order 
Scrophulariaceae.  it  is  rsgomorphic,  form- 
ing, e.g.  .as  in  .^chiztinthus  (fig.  3),  a  two- 
lipiiod  llowcr.  The  stamens  are  inserted  on 
the  corolla  tulie  and  alternate  with  its  lobes; 
in  rs-gomorphic  t1owcf!>  aoly  two  or  four 
fertile  stamens  are  present;  the  bilocular 
.inthcrs  oix-n  by  slits  or  pore«  (fig.  4).  The 
(lower-,    are    j;encrall\    conspicuous  and 
a<l.Tptcd   to   insect    ivjllinalion ;  honey  is 
secreted  on  the  disk  at  the  base  of  the 
ovar>'  or  at  the  bottom  of  the  corolla  tube 
between  the  stamens.  The  ovaiy  is  usiully 

bilocular,  but  in  Captmm  becomes  uni-  lowing' the  diveriieiVcc 
hxtilar  abox-e.  while  in  some  cases  an  ^  ,1,^  anther-ioMa  at. 
in  growth  of  a  secondary  septum  makes  it  the  base,  and  tlie  ddtia- 

.rcejled  as  in  nnlura   or  irrcKicl.irlN  .v  to  cencC  fay  porSO  at  thc 

5-cclleil  as  in  .Vimn'Jrii.     1  he  an.itrorvm,  apea*. 
ovules  arc  generally  numerous  lui  sw<illen 

axile  placentas,  sometimes  few  as  in  Cestrum,  a  large  .\mcrican  genus 
with  tubular  flowers,  species  of  which  arc  grown  in  Britain  as  green- 
house  plantas  theaiaHile  style  bears  a  bPobed  or  sometimes  vapiia«« 
st«ma(flg.$).  The  tndt  Is  a  many-seedsd  berry,  as  in  5sfaiiiuii,  or 
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capeuke,  as  in  Datura,  where  it  splitB  >eng;thwiis«,  and  Hyotcyemus  {(^. 
«},«lNRk«peMlqra  tnnvcne  lid  forniing  m  pvxkUiini  lM«nfann> 
b  bent  or  »(raight  ana  embedded  la  cnoo 
aperm.  The  persistent  calyx  may  serve  to 
protect  the  fniit  or  aid  in  iu  dntfibution, 
as  in  tlH'  hLaddcr>-  ttnictim  eav^toptng 
live  fruit  of  Phyiolis  or  the  prickly  calyx 
of  »pecit's  of  Sdanum. 

Tiie  order  is  divided  faitostribce;  the 
division  is  bawd  on  the  ||icUer  or  ICM 
ctirvature  a(  the  embryo,  the  number  erf 
ovary  cells  and  the  regular  or  xygomorphic 
character  til  the  llower.  The  great  iiuinrity 
uf  the  j;cncra  U-lmi^;  lu  tlic  tf.in:  S  Luu-.ic, 
which  is  charactcriicd  by  a  2-celled  ovar>'. 
Lydum  ia  a  genm  of  tnea  or  Arab*,  often 
thorny,  with  a  cylindrical  or  narrowly  bell- 
ebaped  corolla  and  a  juicy  bcrr>';  L.  turop- 
ac«m  is  a  straERl'iK  climl)er  nfteri  cultivated 
under  the  n;ime  of  te;t-p!nnt.  Fur  Alropa 
nx  NlGHTSllAnK;  A.  Bfll'icotmii  yitliis  the 
dnig  atropin.  h'or  llyoityiimui  sec  Hen- 
MMB.  nyaiUt,  vttb  4$  epeciea  nottly  in 


Fic.  5.— The  piiail  of 
Toh,u:co(iV((<iiiij/ia 
biuum),  consistio|!  _  of 
the  ovary  o,  oontaininK 
ovules,  the  Myte  «,  aad 
the  cnpitatc  stigma  g. 
The  piatil  is  placed  on 
the  receptacle  r.  at  the 
of  the  pe- 


Fig.  6.~-Sccd-vi.-sael  it!faUmm\ 
of  Henbane  {ffyauyamat  ntftf) 
opening  by  chcumiciiifle  dnia- 
oenoe. 

Ae  warmer  pezto  of  North  and  Sooth  America,  includes  P.  alkekengi. 
"  ariMcr  cberay,"  aiid  P.  ptnuiaan,  "  Can.-  gooKberry."  Capsicum 
ft  J.)  H  widely  cultivated  forita  fruit,  whirh  are  the  Bo-ralled  chillirs. 
SolaHum  contains  <)00  species,  among  which  are  5.  lubfrmum  (potato: 
jr.).  5.  Lycopersicum  (tomato;  q.v.),  jiivi  the  Ia  '  Hiitish  species 
already  menttoned.  Fur  Miindragorii  ttx  Mandrakk.  To  the 
tribe  Daturaae*  diaiactcrizcd  by  a  4-ccllod  ovary,  belea|a  Datura; 
D,  Stntmandnm  (thorn  apple),  sometimes  found  aa  an  escape 
hi  Britain,  is  officinal.  Stcotiana.  to  which  belong  the  tobacco 
pUnt  {N.  lahacum)  and  other  cultivated  specie*,  aad  MMlia, 
arc  .Xraerican  Rcncra  IxlonRinK  to  the  trilje  Ccstrcac,  in  which 
the  etiibr\i>  1-  ^-.r.iinht  i>r  only  .'~lii;hiK  bent,  as  it  is  also  in  the 
tribe  SalpiglouMdeae,  which  is  characterized  by  the  zyxomorphy  of 
thaliavefa;  SUpt^tuit  aad  SikmnUtm  are  known  in  cahhwtloii. 


SOLLBR  (\^X.  solarium.  Fr.  Ralelas.  Ital.  sUaio),  in 
aichhectuxe,  a  room  in  some  high  situation,  a  loft  or  garret, 
also  .m  clcv.ited  chamber  in  a  church  from  which  to  watch  the 
lamps  burning  before  the  altars.  The  Latin  solarium  was 
used  prixic^ally  of  a  but  iln  of  a  aimiiiy  part  of  a 

bouac. 

aOLARIO,  ANTONIO  (<.  1382-1455),  Italian  painter  of  the 
Neapolitan  school,  commonly  called  Lo  Zingaro,  or  The  (lipsy. 
ffit  tehcr  ia  said  to  have  been  a  travelling  smith.  To  all 
appearance  Antonio  was  born  at  Civita  in  the  Abnun,  although 
it  is  tnie  that  one  of  his  pkturea  it  ligiwd  "  Antonio  dc  Solario 
Veaetus,"  vdiidi  my  vmMv  be  acoomui)  for  an  the  pound 
that  the  aifBaiiira  ia  not  taDm&  Sglvia  it  aiM  to  liara  (om 
thnogh  a  k>ve-adventwc  rinOar  to  tlart  of  the  Flemish  painter, 
Quintin  Massys.  He  was  at  hist  a  smith,  and  did  a  Job  «f  work 
in  the  house  of  the  prime  Neapolitan  painter  Colantonio  del 
Fiorc;  he  fell  in  love  with  Colantonio's  daughter,  and  she  with 
him;  atid  the  father,  lo  st;ivc  him  oiT.  s.'iiii  ii  hi  would  come  back 
in  ten  years  an  actx>niplishc-d  painter  the  yuung  larly  should 
be  his  Sulario  studied  the  art,  returned  iu  nine  years,  and 
claimed  and  obtainc<l  his  bride.  The  fuel  is  that  Colantonio 
del  Fiore  is  one  of  those  painters  u  ho  iicvct  txi^,ied;  consequently 
Ilis  daughter  never  existed,  and  the  whole  ^lory.  as  relating  to 
these  particular  personages,  must  be  untrue.  Whether  it  has 
any  trutli,  in  odation  to  some  unidcntitic<l  painter  an<l  his 
liillghtW,  it  t  Itritltt  H"— »'""  which  wc  cantiot  decide.  Solario 

ude  an  catnuive  fonad  of  stady— fiiai  with  lippo  JhUmaaio 
in  Bologna,  and  afterwards  In  Venice^  Fenaia,  Flarace  and 
Rome.  On  returning  to  Naples  be  lairidly  took  the  int  place 
in  Ilia  atL  His  principal  perfmaaaoft  it  in  tha  oourt  -of  tbe 


^nttingnh^fii  aa 


monastery  of  S.  Severino — twenty  large  irescoes  illtistraiing 
the  Ufe  of  St  Benedict,  now  greatly  decayed;  they  present  a 
vast  variety  of  figures  and  details,  with  dexterous  awdelling 
and  colouring.  Sometimes,  however,  Lo  Zingsro's  colour  is 
crude,  and  be  generally  shows  weakness  of  draughimanship  in 
hands  and  feat.  Hia  tendency  is  that  of  a  naturalist — the  heada 
Ufdike  and  individnal,  and  the  laodacape  backgrooads  batter 
bivcBtad  aad  cared  for  than  in  any  ceBtemponafy.  b  tlw  Stodj 
gallery  of  Naples  are  three  pkttires  attriboted  to  thk  nastsr, 
the  most  remarkable  one  being  a  "Madonna  and  Child  Entbranad 
with  Siiints."  The  heads  here  are  reputed  to  be  mostly  portraita. 
Solario  initiated  a  nK>de  of  art  new  in  Naples;  and  the  works 
painted  between  histimc  and  that  of  Tesauro  (c.  1470)  arc  locidly 
termed  "  Zingarcschi."  He  had  many  scholars,  but  not  of 
pre-eminent  standing — Nicola  Vito,  SinKnie  I'apa.  Aiigiolillo 
Roccodirame,  Pietio  and  Ippolito  dal  DonzeUo.  It  has  often 
been  said  that  Sdaiio  palntod  bi  all,  but  of  tUa  tbaro  b  no 

evidence.   

SOLAR  STSTBM,  in  astronomy,  the  group  of  heavenly  bodiea, 
comprising  the  sun  and  the  bodies  which  move  around  the  sun 
as  a  centre  of  attraction,  of  which  the  Earth  is  one.  These 
bodies  nay  be  daiiified  as  foUowa:  first  the  Stm^  GX 
mUiBbv  WMb  tho  peaier  pan  af  all  the 
the  qfitent  bcbiff  omr  tban  6eo  Hihib  aa 
TO  as  the  othar  bodies  conhbMd.  It  is  tUi  e«at  amis 
which  makes  it  the  ceatfol  one  of  the  system.  It  is  also,  so  far 
as  is  known,  the  only  incandescent  body  of  the  system,  and 
therefore  the  onSy  one  that  shines  by  its  own  lif:ht.  Sciuncily, 
plunets.  I  he  bodies  of  this  class  con.sist  oi  itight  raajor  n^ancls 
moving  round  the  sun  at  various  distances,  ami  of  an  unknown 
number  of  minor  planets,  much  smaller  than  the  major  planets, 
forming  a  separate  group.  Thirdly,  saUJlilfs,  or  iecondtiry 
ptanets  rcvc^ving  around  the  major  planets,  and  therefore 
accompanying  them  in  their  revolutions  aroimd  the  sun.  A 
(otnth.daas  of  bodies,  the  constitution  of  which  is  still  in  some 
doubt,  OMBprises  comets  and  meteors.  These  diHer  in  that 
comelB  are  visible  either  in  a  teleeoope  or  to  the  naked  eya^ 
aad  seen  to  be  eithit  iriMlljr  oc  partially  of  a  nebulous 
or  gasaooa  cbamcter,  arhfle  raeleaa  aie,  individually  at  least, 
invisifale  to  as  eonept  as  tbty  bceome  incandescent  hy  striking . 
the  atoKiaphere  of  the  earth.  It  is,  however,  an  open  question 
whether  a  comet  is  other  than  an  accumulation  of  meteoric 
bodies  (see  Coukt). 

The  major  planets  are  separated  into  two  groups  uf  four  each, 
between  which  the  minor  planets,  for  the  most  part,  revolve. 
The  arrangement  of  the  major  planets,  with  the  ntunbcrs  of 
ihcix  respective  satellites  thus  far  knowB,  In  the  Older of< 
from  the  sun,  is  as  follows: — 

The  first  gHwp  in  ontcs— Ibe  SBaBer  najor  flMC 
comprises: — 

Mercuiy,  B ,  tvftb  no  known  satellite; 
Venus,  $,  with  no  known  satdUte; 
The  Earth,  t^^,  with  one  satellite  the 
Mais»  (f ,  with  two  satdliles.  . 
Outride  of  this  group  lies  the  none  of 
asteraUs. 

The  oater  group  of  major  planets  comprises:— 
Jupiter,  %,  with  seven  sateHites; 
Saturn,  }},  with  ten  satellites; 
Uranus,  $  or  It<,  with  four  satellites; 
Neptune,  ^,  with  one  satellite. 
The  distances  scp.arating  the  individual  urbiis  in  each  group 
seem  to  approiinvate  to  a  certain  order  of  progression,  expressed 
in  Bode'slaw  (see  Uodk).    But  there  is  an  obvious  gap  between 
the  two  groups  of  major  planets  which  is  filled  by  the  group 
of  minor  planets.   Taking  the  mean  distance  of  this  group  as 
th.\t  of  a  planet,  the  distance  of  the  major  planets  dosdy 
approximates  to  Bodc's  law,  except  in  the  case  oSf  Ncptttne. 

A  remarkable  feature  «<  the  solar  aysteai,  which  distinfuUMS 
it  fran  aU  other  kooon  qntcaw  bt  the  indvMM^  ia  the  qrioDietry 
of  aRaagementandniotuxiotitsvaatcrbodia.  AH  the  major 
planets  aad  maqy  of  the  minor  planeta  revolve .  b  elliptic 
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orbits  sn  nearly  circular  in  form  thai  the  unaided  eye  would 
not  notice  the  deviation  from  that  form.  Hut  as  thr  orbits 
are  not  centred  on  the  sun,  which  is  in  a  {ixrua  oi  cacli.  the 
displacement  of  the  seeming  drdc  wouhi  be  rt.-acjily  seen 
in  the  case  of  Mercury  and  of  Mars.  The  same  statements 
are  trne  of  the  orbits  of  the  satellites  around  their  primaries. 
The  major  planets  all  move  around  the  sun  in  ibc  same 
direction,  from  west  to  east,  in  orbits  but  little  inclined  to 
each  other.  All  the  koown  minor  planets  have  the  same 
ooamiaii  diteetion,  bat  their  crbiu  feneraily  have  a  greater 
eooentridty  sad  ouiliul  incMneiitm.  Tbt  genaal  nik  is  that 
the  sateUitea  also  mm  round  in  the  tame  direction,  and  in 
orbits  of  moderate  bidiiiation.  Exceptions  occur  in  the  case 
of  the  satellites  of  Uranas,  which  are  nearly  perpendicular  to  the 
plaaeof  the  orbit.  The  satellite  of  Neptune,  and  o:ie  satellite, 
Phoebe,  of  Saturn,  are  aLu  quite  exceptional,  the  direction  of 
motion  bt-ing  retrograde. 

For  the  clctnents  of  the  orbits,  and  the  general  character  of 
the  several  planet*  see  Plajubt.  Details  as  to  each  eie  found  under 
the  respective  names  of  the  aeveni  planets.  (S.  N  .) 

•OLDER  (derived  through  the  French  from  Lat.  soUcre, 
to  make  stiidiu,  firm),  an  alloy  easily  mdied  and  used  for  uniting 
as  by  a  netalKc  eenwnt  two  mMil  smfacM,  jointa,  cdgei^  tee. 
(See  BkamiG  am  SotmiMO.) 

MHiB  (5sfai).  the  aoat  vehaUe  el  BuafMon  lat^isbes.* 
For  most  people  who  look  at  fish  merely  from  the  culinary  point 
of  view,  soke  are  of  two  kinds:  tnie  soles,  with  andi  varieties 
as  Dover  soles  and  Brixham  soles  (slips  being  the  name  applied 
to  young  specimens),  and  lemon  soles,  an  inferior  fish,  which  is 

no  S'  ll'-  rir  h'.il  .1  ^'ix'  nf  fl.-ilj  plorcphiilus  miirocrplnilus). 
Lr.'H'inK  out  the  Id!  tur,  ".  lu  re  are  live  .species  on  the  British  toasts; 
the  eon'.mon  sole  iSolaj  vii!i;iiris)  the  French  Sole,  or  sand  sole 
lemon  sole  ui  Viirrell  (S.  Uaairis),  the  thick-back  (S.  Tiiriegatii) , 
and  the  solenelte  or  little  sole  i.S".  lutca).  ,\U  these  agree  in 
the  right  side  being  coloured  and  bearing  the  eyes,  in  the  elongate 
form,  in  the  small  eyes  (separated  by  a  space  covered  with  scaly 
skin,  in  the  small,  twisteid  mouth,  with  minute  teeth  on  the 
colourless  side  fla|)r)i  and  with  the  snout  projecting  beyond  the 
mouth  and  more  or  less  hooked.  All  true  soles  are  excellent, 
bttt  the  ooenmoiii  ipecies  is  the  only  one  which,  from  Its  larfer 
siie,  (rowing  to  a  length  of  s6  in.  and  attainhig  maturity  at  a 
length  of  about  lo  in.,  regularly  appears  on  all  tlie  mailwts.  It 
occurs  from  the  south-west  coast  of  Scandinavia,  Mecklenburg 
and  Great  Britain  to  the  Mediterranean.  Moat  of  the  hest 
fishing'  f^Toiimis  for  soles  lie  comparatively  near  land,  though 
the  spawning  lakes  plate  some  miles  away. 

Much  information  on  the  life  historv  of  the  sole  will  be  found  in 
the  monograph  by  J.  T.  Cunningham  (Plymouth.  1890). 

SOLEMN  (Lat.  solUmnis,  sollennis,  less  torrettly  solnmis. 
yearly,  annual i  from  soilus=loius,  whole,  entire,  Gr.  8Xoj,  and 
annus,  year),  properly  that  which  occurs  annu.illy,  hence  at 
stated  intervals,  rqgular,  established;  the  term  being  particularly 
used  of  refigious  rites  or  ceremonies  which  recur  at  stated  intcr- 
vab,  brace  festive,  sacred,  marked  by  religious  ceremony  or 
ritual,  and  so  grave,  impieasive,  tedom,  tlw  most  general 
cwient  usage.  Another  branch  of  meaning  atremca  the  formal, 
aiatamaryaq>ect;andheiiGeinBudip]itiaes  es"  sohnnact," 
prolMtte  in  "  solemn  form,"  it  means  that  wUcb  ii  done  with  all 
due  forms  and  ceremonies. 

SOLENT.  THB;  a  atiah  of  the  EnRli^h  Channel,  between  the 
mainland  (the  coast  of  Hampshire.  KnKland),  and  the  north- 
western coast  of  the  Isle  of  Wight,  forming  the  western  entrance 
to  Southampton  Water,  .Spithead  l>cing  the  eastern.  Its 
length,  from  the  eastern  .shore  of  Southampton  Water  to  the 
Needles  rocks  off  the  western  extremity  of  Wight,  is  15  m. 
The  general  breadth  is  from  2}  to  3  m..  but  iK-twcen  Stone 
Point  on  the  mainland  and  Egypt  Point  on  the  r  tirih  coast  of 
Wight  it  narrows  to  i|  m.;  and  i\  m.  north  of  J  i  \  .  il.  s  then 
springs  from  the  mainUod  a  great  shingle  bank,  nrastiy  only  a 
tew  yards  in  bicedth  above  water,  but  uorly  a  m.  in  Icagtb. 

*  The  American  esle  {Adnnu  fatdUiu)  b  a  snaU  Iht-fiih  of 
interior  quality. 


It  reduces  the  breadth  of  the  5x)lent  to  a  little  over  }  m.,  and 
broadens  th<.'  i.ikI,  ori  ■.'.hii  h  stands  Hurst  Castle,  .in  important 
forlificat  iiiii  '  11(1  from  t  he  time  ot  Henry  \  II 1,  Here  (  harles  I. 
w,is  ■ri-,. mer,  m  1648.  The  ciKist  of  the  m.ainland  is  low 
but  p:ct  uri  si  jiu-,  .ind  is  broken  by  the  shallow  estuaries  of  the 
licaulicu  Kivur  aiiri  ilie  Lyiii_  wiih  the  small  port  of  Lymington 
upon  it.  The  coa&t  of  Wight  rises  more  steeply.  On  this  side 
the  Medina  estuary  opens  northward,  and  those  of  the  Newtown 
and  the  Yar  north-westward  into  the  strait.  At  the  mouth  of 
Southampton  Water  is  a  projecting  bar  resembling  but  smaller 
than  that  of  Hurst  Castk,  and  like  It  bearing  a  Tudor  fortreasi, 
Cakhot  Castle.  The  Soknt  is  fteqneittly  the  scene  of  yacht 
iMBS.  The  oonfigunticm  of  the  coast  causes  a  doable  tUe  in 
the  strait. 

SOLESMES,  a  village  of  western  France  on  the  left  bank 
of  the  Sarthe  in  the  department  of  Sarthe,  *o  ni.  W.S.W.  of 
Lc  Mans  by  road.  In  loio  a  priory  was  founded  at  Solestnes 
and  pkiced  iinrler  the  authority  of  the  abbey  of  La  Couture  of 
Le  M.ias.  >uppressed  at  the  revolution,  it  was  established  s.s>  a 
Beneditiine  monastery  in  1830.  In  iK,^7  it  was  rjiiscd  to  the 
rank  of  abbey  and  became  a  centre  of  learning;  the  music  here 
was  also  famous.  A  nunnery  was  afterwards  founded  l>eside  it, 
but  both  itutitutions  were  abandoned  after  the  pa.s.sing  of  the 
aaiodations  law  in  1901.  The  monastery,  lebuill  at  the  end 
of  the  igth  oentmy,  loima  a  lofty  mass  of  buHdinp  on  the  liw 
beak.  lu  diurdi  (15th  and  itith  centuries)  is  inteieatfa«  only 
for  the  possessibn  of  two  masterpieces  of  aculptute  of  tmcertain 
authorship,  executed  approximately  between  1490  and  1550. 
The  most  striking  represents  the  burial  of  Christ  and  is  sheltered 
liy  ,a  stiiiic  structure,  the  front  of  which  is  beautifully  carved. 
.\n  arched  <ipcning  in  this  front  rrvc.ils  the  ccntr.il  group  of 
eight  figures  surroumlinR  the  tomb,  that  of  Mary  Magdalen  in 
the  foregrountl  beinK  remarkably  lifelike  and  expressive.  The 
other  work  similarly  entlojed  represeius  the  burial  of  the 
\'irgin  and  is  the  later  of  the  two  in  date  and  in  the  pure  Renais- 
sance style.  Sculptures  representing  JeSOS  SmOOg  the  DoCtOft 
and  other  scenes  arc  also  in  the  church. 

SOLETO,  a  village  of  Apulia,  Italy,  in  the  province  of  Leooe^ 
from  which  it  is  11  m.  S.  by  rail,  sittiated  199  ft.  above  sea- 
ievcL  Pop.  (1901),  3349.  Tbe]tomaaesquediurdiofS.&efsao 
fftwtsins  BywBtiiwt  frescoes  of  tlie  t4th  century  ftp\i|ft>  to  those 
in  the  subterranean  <3wpA  of  the  Santt  Stifaid  at  Vaste,  south 
of  Otrmnto,  and  others  showing  the  formation  of  an  independent 
style.  The  fine,  richly  decorated  campanile  adjoining  the  former 
cathedral  w-xs  erected  in  i  507. 

SOLEDRE  (C.er.  Salolhurn),  one  of  the  cantoas  of  north- 
western Suiuerland.  Its  total  area  is  305'S  sq.  m.,  of  which 
2q4  sq.  m.  are  reckoned  as  "productive,"  111-3  sq.  m,  being 
covered  by  forests  arvl  jq  sq.  m.  by  %'incyard5.  .S.ave  two  small 
districts  in  its  southern  portion  the  whole  canton  is  situated 
in  the  Jura  range,  while  it  is  said  to  be  the  most  irregular  in 
shape  of  all  the  Swi<;s  cantons,  this  being  accountett  for  by  the 
fact  that  it  consists  simply  of  the  territories  won  at  diiTerent  dates 
by  the  town  fnmi  which  it  takes  its  name.  It  includes  moat  of 
the  Aar  vaU^  between  the  towns  of  Bisons  sad  Aanm,  asithsff 
of  which  is  in  the  canton,  whOe  in  its  northern  portion  tlie  wateis 
join  the  Blrs  River,  and  in  its  southern  portion  is  the  lest  bit 
of  the  Emme  before  its  junction  with  the  Aar.  It  oompruca 
three  isolated  districts,  of  which  one  (Steinhof)  on  the  south  b 
an  "  enclave  "  in  the  canton  of  Bern,  v.hilc  the  Others,  Hobtet- 
ten.  that  includes  the  famous  pilgrima.nc  rtaort  of  Moriostcin, 
and  Klein  Lutzt-l,  are  on  the  .\lsa!ian  frc:iiier,  and  bounded  by 
the  cantons  of  Bern  and  of  Basel,  Uie  highest  point  in  the 
canton  is  the  Hasenmatt  (471^^  ft  )  which  forms  the  culminating 
summit  of  the  Weissenstcin  ridge,  that  rises  just  north-west 
of  the  town  of  Soleiire,  and  boasts  of  an  hotel  well-known  as  a 
great  centre  for  the  air  and  whey  cure.  The  canton  is  well 
supplied  in  its  southern  portion  with  railways,  the  main  line 
from  Bienne  to  Aarau  running  tbrough  it  past  the  great  junction 
of  Often,  where  the  ditect  fines  bom  LtKHne  hgr  the  £h  Gotthard, 
from  Bern,  from  ZOiich,  and  from  Basd  all  unite.  Fonnerlytho 
dfatricts  composing  the  canton  were  in  the  Jncesea  cf  Ijuinnnr, 
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Basel  and  Constance,  but  since  thr  romplL-ie  rt-orKaiiLzaiion 
oi  iM  t  tticy  are  all  in  the  diocese  of  liascl,  the  tiishop  of  which 
has  his  cliair  in  Soleure.  In  1900  the  population  was  100,762, 
of  whom  g7,Q30  were  Gennan-speaking,  191 2  FrcDch-spcaking, 
and  £29  ItaliuMpuking,  while  69,461  irate  "  Cathoto  "  (the 
eetme  doei  not  dietiiyiMi  botweai  Romuiito  and  dnutiui 
Catholics,  who  are  still  faiily  atrong  here),  sifita  Ptotestants, 
and  ijg  Jews.  The  capital  is  Soleure,  while  the  only  other 
important  town  is  Oilcn  i,6i>6o  inhaljit.iiits  1.  Htv.vicn  Soleure 
and  (iraiiRis  or  Circnchcn  i^:o2  inhabilaiils)  is  the  village  of 

ScUnch,  where  sinri-  iSos  a  possion-pby  has  been  performed 
evcr\-  summer  by  the  inhabitants. 

Till  about  1850  the  canton  wxs  mainly  afcricultural  and 
pastoral,  its  pastures  numbering  20Q.  ra|>iiblc  of  supporting 
4170  cows  and  of  an  cstiniati  d  capital  value  of  2,395,215  francs. 
Nowadays  it  is  diatinguiabed  lor  the  variety  of  its  industries, 
cspedal^  in  ud  anoad  Sokore  and  Oltfa,  tnong  them  being 
watch-raaklng,  shoe-factories,  cottan-apinntng  and  oeoient 
factories. 

The  canton  is  divided  into  ten  administrative  districts,  that 
comprise  i  ?2  communes.  The  prticiil  cantonal  constitution 
dates  from  18S7.  but  was  revised  as  to  some  imp<irtant  points 
in  I'^QS-  The  Kantoiisrat,  or  lepslative  assembly,  is  elected 
(since  1S05  according  to  the  principles  of  proportional  rcprc 
Kniationi  by  all  citizens  over  twenty  years  of  age,  in  the  pro- 
portion u:  OIK  member  to  800  inhabitants.  Since  1895  the 
fwopte  have  elected  the  JUgimmgint  or  eieaitive,  oonaiadng 
of  live  nmbm.  ta  botli  cases  the  period  of  office  ia  four 
yean,  thoai^  on  the  demand  of  4M0  dtiien*  «  popular  vote 
must  be  taken  as  to  whether  the  esdsdng  memben  shall 
continue  to  sit  or  not.  In  the  canton  the  "  obligator)'  refer- 
endum "  and  the  "  initiative  "  have  obtained  since  1875.  By 
the  former  all  I.iws  p.isM'i!  bv  the  leKi^-'.'-t ive  assembly,  and  all 
financial  resolutions  involving  the  ex|iendit\jre  of  100,000  francs, 
or  of  an  annual  sum  o(  15.000  inncs,  must  be  approved  by  a 
popular  vote.  By  the  latter  2000  citizens  can  com|H-l  the 
kf^alatiw  assembly  to  coasidcr  any  proposal  for  making  a  new 
law  or  far  aDcndjag  an  old  one.  Further,  the  demand  of  the 
aiajacity  of  the  assembly  or  of  3000  dt^ens  is  sufficient  to 
aeoenitate  a  papular  vote  as  to  the  advisability  of  revising 
the  constitution,  the  revised  draft  itself  requiring  a  further 
popular  vote.  The  two  members  of  the  federal  SUnderat  and 
the  live  memlM-rs  of  the  federal  NatUtudral  are  also  chosen  by 
a  popular  vot( . 

At'T  HOKl  1  Its.— J.  Amiet,  Das  St  Vrsus  Pfarr-Slifi  d.  SUuit  Soleure, 
6  pi*.  (Soleufc  1878^1800).  and  Die  GrOMunct'Saei  dtr  Sekwetler- 
tiddu,  Sololkum.  ZUrieh,  und  Trier  (Soleure,  1890);  G.  Blorh. 
Bilder  aus  d.  Ambassadorenktrrschafi  in  Solfurr,  i^$t~t79t<  (Biel, 
1898):  \V.  Flur)'.  Dir.  industrU  le  Kntunfkeluiin  d.  Kanl.  S.  (Silcure, 
1908):  K.  Mcisterhanp,  A!le<l.  Gcsikitltle  </.  Kuni.  .Si'!,-ure  hii  6Sy 
raoleurc,  l9»oJ;  J.  R.  Kalm,  /'n  Mttulait.  KunsUlenknuiler  d.  Cant. 
Solfure  :  Zurich,  iHijji;  K.  IC.  St  hiipiili,  (Ji  si  lii(kle  dir  Sludlvfrfassutii 
ton  .Si'i'diri-  ,f!;)s(i,  iSq7!;  P,  Simhineiir,  Dtr  Kant.  Soleure  (St 
Gall  antl  Bern,  l«36);  A.  StrUby,  Die  Weidevirthiihaft  im  Kant. 
SoUwrt  (Soleure.  tSgiiU:  and  E.  Tatarinoff.  Die  Beiheiliiung 
SoMkums  am  Sckwabeturieg,  1499  (Soleupe,  1899). 

(\V.  A.  B.  C.) 

SOLEURE.  the  capital  of  the  Swiss  canton  of  that  name, 
is  an  ancient  little  town,  alm:isl  entirely  situ.iled  on  the  hft 
bank  of  the  Aar.  It  was  a  Roman  caUrum,  remains  of  which 
Still  exist,  on  the  highway  from  Avcnches  to  Basel,  while  its 
position  at  the  foot  of  the  Jura  and  dose  to  the  na\'igable  portion 
of  the  Aar  has  always  made  it  a  meeting-point  of  various  routes. 
Five  milway  lines  now  hianch  thence,  while  a  sixth  has  been 
recently  added,  the  tunnel  beneath  tlie  Weiaaenatefai  to  Houtier 
Grandval  having  been  completed.  It  was  strongly  fortified 
in  1667  1727,  but  since  1830  these  defences  have  been  removed 
for  reasons  of  practical  convenience.  Its  chief  buildiiiR  is  the 
minster  of  SS  Ursus  and  Victor,  which  dates  from  the  i8lh 
century,  thouph  it  stands  on  the  site  of  a  far  older  edifice. 
Since  1S28  it  has  been  the  cathedral  church  of  the  bishop  of 
Basel,  but  in  1874  its  chapter  was  suppressed.  The  ancient 
dock  tower  bss  a  quaint  16th-century  clock,  vdiile  the  older 
portions  of  the  town-ball  date  still  further  back.  The  cai|y 


17th-century  arsenal  contains  the  finest  collection  of  armour  and 
oKl  weaptms  in  Switzerland,  while  the  modern  museum  houscs 
a  splendid  collection  of  fossils  from  iIk  Jura,  the  specimens 
of  Alpine  rocks  collected  by  F.  J.  Hugi  (1796-1855),  a  native 
of  Soleure,  and  a  Madonna  by  the  yonnger  Holbein.  The 
boilding  now  omd  M  the  cantonal  sdnMil  was  fbnne^  the 
residence  of  the  Fiendi  amhaaaadMS  to  the  Swim  oonfedetatioo 
from  1530  to  1797.  There  are  some  fine  itith-centnry  fountains 
in  the  little  town,  which  in  its  nliit:  ptirtinus  ^till  krepis  much 
of  its  medieval  aspect,  though  ui  the  moaern  suburbs  and  in  the 
neighbouring  villages  there  is  a  certain  amount  of  industrial 
activity.  The  I'olish  patriot  Kosciusko  dietl  here  in  1817; 
bis  heart  is  preserved  at  Rapperswil,  but  his  Ixidy  is  buried 
at  Cracow,  in  1900  the  town  had  10,025  inhabitants,  almost 
all  German-speaking,  while  there  were  6098  "  Catholics " 
(cither  Romanists  or  Christian  Catholics),  i8i4  Protestants 
and  81  Jews.  In  1904  there  weie  twenty  mtdM  or  ch^eia 
in  the  town  itaeU.  One  mile  north  of  the  town  is  the  Hermitage 
of  St  Verma,  in  a  striking  rock  gorge,  above  which  rixs  the 
Wcissenstcin  ridge,  the  hotel  on  which  1  j : ft)  is  much 
frequented  in  summer  for  the  air  and  wUvy  tuic  .is  wtU  as  for 
the  glorious  Alpine  panorama  that  it  cnniniaiids. 

A  16th-century  rhyme  claims  for  the  town  of  Soleure  the  fame 
of  being  the  oldest  place  in  "  Celtis  "  s;ive  Trier,  t'crlainly  its 
name,  "  Salodurum,"  is  found  in  Roman  inscriptions,  and  its 
position  as  commanding  the  approach  to  the  Rhine  from  the 
south-west  has  led  to  its  being  more  than  onoe  ationgly  fortified. 
Situated  just  on  the  bccders  of  Alamaimfa  and  BniiguBdy,  it 
seems  to  have  inclined  to  the  allegiance  of  the  latter,  and  it  waa 
at  Soleure  that  fn  1038  the  Burgtmdian  nobles  made  their  final 
submission  to  the  German  king,  ("nnrarl  II  The  medieval 
town  grew  up  round  the  house  of  s<rul.ir  caiiusia  founded  in  the 
loth  centuPr-  in  honour  of  .St  I'rsus  and  St  \  ictor  (two  of  the 
Thcban  legion  who  are  said  to  have  been  martyred  here  in  .^02) 
by  Queen  Bertha,  the  wife  of  Rudolph  II.,  IdnR  of  Burgundy, 
and  was  in  the  diocese  of  Lausanne.  The  prior  and  canons 
had  many  rights  over  the  town,  but  eriminal  juriivliclion 
remained  with  the  kings  of  Burgundy,  then  passed  to  the 
ZHhringen  d>'nasty,  and  on  its  extinction  hi  isiS  levwted  to  the 
cmpcmr.  The  dty  thus  became  a  free  imperial  dty,  and  bi 
1351  shook  off  the  juiiadictioo  of  the  canons  and  took  them 
under  its  protection.  In  1295  wc  find  it  allied  with  Bern,  and 
this  connexion  is  the  key  to  its  later  history.  It  helped  Bern 
in  I  i<j.S  in  the  great  fight  tigainst  the  nobles  at  Dondnihl,  and 
again  at  I.aujH-n  in  i.ViQ  against  the  jf.'dous  Hiir;.;iindian  nobles. 
It  w.is  besieged  in  i.?iS  by  Dllkc  Leopold  of  ,\ustii;i.  but  he  wa? 
compelled  to  withdr.^w.  In  the  14th  ccnturv'  the  government 
of  the  town  fell  into  the  hands  of  the  gilds,  whose  raembetl 
practically  filled  all  the  public  otiices.  Through  Bern,  Soleure 
w  as  drawn  into  asaociatifm  with  the  Swin  Confederation.  An 
attempt  to  surprise  it  in  ijSa,  made  by  the  Hababuigs,  was 
foiled,  and  resulted  in  the  admittance  of  Soleure  in  1385  into 
the  Swabian  League  and  in  its  sharing  in  the  Sempach  War. 
Though  Soleure  took  no  part  in  that  battle,  it  was  included  in 
the  Sempach  ordinaiue  of  hq^  an<l  in  the  great  treaty  of  1394 
by  which  the  Haljsburgs  renounced  their  rl.iims  to  all  territories 
within  the  Confederation.  In  t.jii  Soleure  sought  in  vain  to 
be  admitted  into  the  Confederation,  a  privilege  only  granted 
to  her  in  1481  at  the  diet  of  Stans,  after  she  had  taken  part  in 
the  Aargau,  Italian,  Toggenburg,  and  Burgundian  Wars.  It 
was  also  in  the  15th  century  that  by  purchase  or  conquest  the 
town  acquired  tlie  main  part  of  the  territories  fotmlnf  the 
present  canton.  In  is>9  the  majority  of  the  "communes" 
went  over  to  the  reformed  faith,  and  men  were  sent  to  fight  on 
Zwingli'ssideat  Kappel  (i53i),but  ini533  theold  faith  regained 
its  sway,  and  in  1586  Soleure  was  a  memlicr  of  the  dolden.  or 
Borromean.  League.  Though  the  city  ruled  the  st:rn)unding 
districts,  the  peasants  were  fairly  treated,  :ir.  1  h;  r  n  their  revolt 
in  1653  was  not  so  desperate  as  in  other  places.  Solcurc 
was  the  usual  residence  of  the  French  ambassador  from  1530  tO 
1797,  and  no  doubt  this  helped  on  the  formation  of  a  "  patti- 
date,"  for  after  t6Bi  no  fieah  dtiaens  were  admitted,  and  later 
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wc  find  only  twenty-five  ruling  families  distributed  ovw  the 
eleven  gilds.  Seriagc  was  abolishcsl  by  Solcurc  in  iT^^;.  Thi 
old  system  of  the  city  ruling  over  eleven  bailiwicks  ramr  to  an 
end  in  March  lyoS,  when  Soleurc  opened  its  gates  to  ihe  French 
army,  and  it  was  one  of  the  six  '"  dirccloriaJ  "  cantons  under  the 
i8o;  constitution.  In  1.S14  the  old  aristocratic  government 
was  set  up  again,  but  this  was  linaliy  broken  down  in 
Soieure  in  iSj2  joining  the  league  to  guarantee  the  maintenance 
of  the  new  cantonal  constitutions.  Though  distinctly  a  Roman 
Catholic  canton,  it  did  not  join  the  "  Sonderbund,"  and  voted 
in  favour  of  the  federal  constitutions  of  1844  and  1874. 

CW.  A.  B.  C.) 

lOLFATARAi  a  volcanic  vent,  emitting  vapours  chiefly  of 
mlfimMm  cfauacUr,  iriieiKa  Out  name,  fram  the  Italian  soljo 
(salpllur).  The  typical  cnBifile  ia  the  iMBOua  SoUataia,  near 
Punuoli,  in  the  Phlepaean  rUldB,  wot  of  Maples.  Tliii  h  an 
oU  cxater  which  has  not  been  in  active  eruption  since  a.d.  i  198, 
but  which  is  continuously  exhaling  heated  vapours,  chicfly 
hyi!ri/(.Ti:i  sulphide,  sulphur  ilioxi'le  ar.<l  steam.  These  issue 
froni  i>ri:.i  c-s  in  Ihe  crusl,  on  the  walls  of  which  are  yellow 
inciLi:-taUi  IIS  of  sublimed  sulphur,  sometimes  ciriin>;e  reii  b> 
assocutiiin  with  arsenic  sulphide,  whilst  the  Uachylic  rocKj  of 
the  volcano  arc  bleached  and  corrodeii  by  the  etfluent  vapours, 
with  formation  of  such  products  as  gy|)sum  am!  alum.  Sal 
ammoniac  occurs  among  the  sublimates.  The  term  solfatara 
has  been  extended  to  all  dormant  volcanoes  of  this  type;  and  a 
volcano  wbidl  has  ceased  to  emit  lava  or  ashes  but  stUl  evolves 
Iwatcd  viiMiiii,  la  uU  to  liave  poaeed  into  the  *'  wliataric 
ttiie."  EKampfct  an  to  be  fonad  in  many  volcanic  diittictB. 
By  Ficndi  gMlaigiits  tbe  tern  stHffUn  i»  uaed  instead  of  the 
I^lian  lolfataia.  (See  VmcANOBa.) 

SCMJERINO,  a  village  of  Lombaidy,  Italy,  ui  the  province 
of  Mantua,  5  m.  S.W.  of  San  Iblartino  della  Battaglia  (a  railway 
station  72  m.  V..  of  Milan  on  the  line  to  Verona),  situated 
410  It.  abuvc  sea-kvel.  on  the  soulh-ivcil  edge  of  the  hills 
borderiiiK  the  Lake  of  tiar<la  on  the  south.  Top.  (iijoi),  IJ50. 
It  was  the  scene  of  a  battle  fought  on  the  j^th  of  June  1H50 
between  the  allied  1- ranco-.Sardinian  army  und<  r  Xapoleun  III. 
and  Victor  Mnianuel,  and  the  .Austrian  army  commanded 
by  Francis  Joseph  11.,  in  which,  after  a  severe  contest,  the 
latter  retired  over  the  Mincio  (see  Itauan  Wajis).  The  battle 
fought  by  the  Sardinians  on  the  left  wing  of  the  allied  army  is 
often  called  by  the  separate  title  of  San  Martino,  from  a  hamlet 
near  the  Bima-Vcrona  railway,  about  whicli  it  was  fought. 
FfWB  tUs  battle,  a  certain  shade  of  Uue  traa  designated  by  the 
naaae  of  Soiferiao.  and  wsa  very  popular  for  some  ycais,  tliough 
now,  imlike  its  companion  "  magenta,"  it  is  forgotten. 

SOLI  (mod.  Mnthu),  an  ancient  town  of  Asia  Minor,  on  the 
coast  of  Cilicia,  lictwdii  the  rivers  Ijmus  and  I'yramus,  from 
each  of  which  it  is  .ilxiut  03  m.  Colonists  I toiii  \rgi»s  in  Greece 
ami  Lindus  in  Rhodes  are  described  as  the  founders  of  the  town, 
which  is  lirst  meniioncil  at  the  time  of  the  e.\|>e(lili()n  of  the 
younger  Cyrus,  In  tin-  ith  ccMtury  h.c.  it  \cas  s<.i  wealthy  that 
Alexander  exacted  a  line  of  .200  talents,  in  the  Mithradatic 
War,  Soli  was  destroyed  by  Tijp'anes,  but  it  was  subsequently 
rebuilt  "i>y  I'ompey,  who  settled  there  many  of  the  pirates 
whom  Ix  1(1  captured,  and  called  the  town  Pompeiopolis. 
SoU  was  Uk  birihplaoe  of  Ouygippus  tbe  Stoic  and  of  tbe  poets 
PhilflmflB  and  Amtns.  Tbe  bad  Greek  spolten  there  gave  rise 
to  the  tana  aatoswiitt.  solecism,  whidi  Ina  fawnd  ita  way 
into  all  the  modern  langusges  of  Europe.  The  ndns,  which  lie 
oa  the  right  bank  of  the  McsetlQ  Su  have  bcca  lately  pfamdsred 
to  supply  building  material  for  Klersina,  and  little  remains 
except  part  of  the  colonnade  which  ilauked  the  main  street 
leading  to  the  harbour.  The  place  is  easily  reached  from 
Mersina  by  carriage  in  about      hours.  (D.  (j.  H.) 

8OU1  a  Greek  city  on  the  north  coast  of  Cyprus,  lying  at 
Soliais  in  the  melallilerous  country  round  Karavortasi  near 
Lcfka,  on  the  south  side  of  .\l6r^>hou  Kay.  its  kingdom  was 
bounded  by  the  territories  of  Marion.  I'aphos,  Tamassus  and 
Lapaihus  It  was  bdieved  to  have  been  founded  after  the 
Troj.m  War  (c.  iiSo)  by  the  .\ttic  hero  Acamas,  but  no  remains 
have  been  found  in  this  district  earlier  than  the  Early  lion  A«e 


(f.  looo-Soo).   The  town  of  "  SiHu."  whose  king  Irisu  was  an 

ally  of  .Assur-bani-pal  of  Assyria  'n  uUs  b.c,  is  commonly  sup- 
[>osed  to  reprc-sent  Soli  '  In  liclUrnc  times  Soli  had  little 
[K)litical  imiKirtance,  ihouKh  it  sltxid  a  tive  months'  siege  from 
the  Persians  soon  after  500  n.c. ;  its  copjier  mines,  however, 
were  famous,  and  have  ielt  copious  slag  heajxs  and  traces  of 
small  scattered  settlements.  .A  neighbouring  moiuistery  is 
dedicated  to  '  Our  Lady  of  the  Slagheaps "  {Panagia  Skour- 
gUtista),  But  tbe  copper  seems  to  have  been  cahausted  in 
Rooan  times,  and  thanupon  Soil  became  deiart> 

Se«  W.  H.  Engel,  Kyproi  (Berlin.  1841;  classical  anthOfMss): 
J.  L.  Myre»  and  M.  OhnefaUch-Kichter.  Cypriu  Miamm  CUsftiai. 
(Oafofd,  1890;  antiquities):  C.  F.  Hill,  Brit,  lint.  Oi.  Ctbtt  of 
Cypna  (Umdon,  1904;  coins).  (J.  L.  M.) 

SOUCITOR,  in  England,  an  officer  of  the  Sv^KOie  Couit  of 
Judicature  qualified  to  conduct  legal  proceedings  for  his.dienta: 
see  also  Attobmby.  Pre>-ious  to  the  reign  of  Henty  III.  the 

common  law  considered  it  indispensable  that  tbe  parties  to  a 
suit  should  be  actually  prcM  iit.  hut  the  iiriviU-gi-  of  .L]ijK-ariag 
by  attorney  was  concedctl  in  certain  i  ases  l)y  sikh  iai  ilisi>ensa- 
tion.  The  passing  of  the  statute  of  Merton  and  subsetiuent 
enactments  made  it  competent  lor  both  parties  in  all  judicial 
proceciliiips  lu  api>ear  by  attorney.  Previous  to  the  [lassing 
of  the  Judicature  .Act  of  1H73  there  was  a  distinction  between 
the  terms  "  solicitor  "  and  '"  attorney."  SoUdtocs  appear  to 
have  been  at  first  distinguished  from  attorneys,  aa  not  having 
the  attorney's  power  to  bind  thdr  prindpais,  but  latterly  tbe 
distinction  wsa  between  attomeya  aa  the  ageota  formally 
appointed  in  actiona  at  law,  and  soUdton  who  took  can  of  pao* 
ceedings  in  psitisment,  chancoy,  privy  ooancQ*  te.  la 
practice,  however,  and  in  oldiaary  language,  the  terma  wsse 
synonymous.  Down  to  the  17th  century  the  solidtor  of  the 
chancery  courts  was  considered  inferior  to  the  attorney  of  tbe 
Common  law  (ciurts.  Init  the  rapid  growth  of  ec^uity  jurisdic- 
tion gave  the  si!licitc]r  an  im|>ortance  in  no  degrc-e  inferior  to  his 
fellow  practitioner  at  the  common  la%v.  I'nlU  187.1  it  was  usual 
for  attorneys  to  be  admitted  as  solicitors  as  well,  but  the  Judica- 
ture .\ct  of  that  year  enacted  that  all  persons  admitted  us 
solicitors,  attornc)'s  or  proctors  of  an  English  court  shall  hence- 
forth be  called  solicitors  of  the  Supreme  Court.  Regulations 
regarding  the  qualincatioin  of  attorneys  are  found  as  far  back 
as  the  30  Edward  i.  (ia9>),  and  the  profession  has  been  strui- 
gently  regulated  by  a  aeiica  of  statutca  passed  during  the  19th 
century,  notably  tbe  SoUdtocs  Act  1843  and  the  SoUdtora  Acu 
1877  and  t888. 

Every  person,  before  he  can  become  a  duly  qualified  solidtor. 
must  serve  aa  apprenticeship  or  derfcship  to  a  practising  soKdtor 
for  a  term  of  years  varjnni;  from  three  to  five,  he  must  paw  all  tbe 

ncccssar>'  examination'*,  he  mu-t  t»e  dulv  adsniired  and  entered 
the  roll  of  solicitor.  Kept  -Aw  I-h  i  t]  .ni.ii<  ■  I  Law  Society  and 
nni>t  take  out  an  annual  certificate  to  pructi-e.  The  organiaation 
of  the  ]irofes.oion  U  in  the  hands  of  the  Incorporated  Law  Society. 
Established  originally  in  1827,  in  suecesiiion  to  an  earlier  society 
d.iiiniE  back  to  I730,  it  was  faioorporated  in  iNu.  It  began  counes 
of  lectures  for  ttuoents  in  IB^^  and  ten  years  later  was  constituted 
rc,;istrar  <if  attormn's  and  solicitors.  In  iWio  if  obtained  the  jiowcr 
of  siiin,;  i:n<|iKilitusl  •.t>lii  iir.i-.  .mi!  in  I^H^  u  ^;i\«  n  ilir  t  ii-,!",Hly 

of  the  roll  of  sola  iiur;..  nn  the  abulitiuil  ui  the  otiice  of  the  clerk 

of  the  Petty  BaK  I  K  s  luitocs  Act  of  1888  vested  in  the  Iop 
corimrated  Law  S Kitty  the  iiower  of  Inwntisating  complaints  as 
to  the  professional  conduct  01  solidton.  as  well  as  power  to  refute 
to  renew  the  annual  certificate  of  a  aoiicitar,  wbject  to  the  soliritor'a 

riKht  of  apiK'uI.  The  statutory  committee  of  the  Incorporated 
I^iW  S-H"iety  iiuiv  ni.ikr  ,ipi''u  .it  ii>ii  lo  th«'  court  Ii>  strike  .1  .-,oticitor 
off  the  rolls  without  preliminary  iti(|uiry  by  the  committee  where 
he  ba*  been  convicted  of  a  criminal  offence,  but  whcfV  he  is  aUcged 
to  have  been  guilty  of  unprofessional  conduct  or  a  statutory  offence 
the  committee  firit  hold  a  preliminary  inquiry.  Apart  from  its 
jiidici.d  administrative  authority  it  has  exercised  powerful  inllu- 
f  ive  i:t  a«liti:de  wdii  h  il  li.is  friM|-.iiTitly  tiken  towards  proposed 
li'.;ir.lat i. .n  \ln".!iiTshiri  <>f  the  sorii-iv.  which  is  not  compulsoT\-. 
is  (j;>c-n  til  any  duly  qualified  ptactising  aoiicitar,  on  approval  by 
the  council,  No  peraoM,  however  duly  qualified,  can  be  adndned 
as  a  soUcitor  till  he  has  attained  the  age  of  twenty-one  years. 
Though  admitted  as  a  siilicitor  aad  Ms  ttsow  entered  nn  the  foil 
he  is  not  nr  liWrty  to  practi<ie  witn  he  has  Mbsn  out  hi«  annual 
certificate,  the  feex  for  which  var\'  areording  as  the  applicant 

'  E.  Schrader.  Abk.  K.  Preuss.  Ak.  Wist.  (1879),  pp.  31-36. 
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intends  to  pracllfx"  in  London  or  the  provinces.  Solicitors  now 
have  a  riijht  to  •<">'  t'ourt.  '  <■•  in  uvury  (Jivi»ii>n  of  llic 

High  t'oun.  in  cvcr>-  inferior  coun,  in  the  ecclcsiastital  courts 
(as  iiriKtors),  in  the  court  of  appeal,  in  the  privy  council  and  irt 
the  Houae  of  Lords.  Their  nglu  of  au«lience,  however,  is  re- 
atrictwL  Tkoy  SUy  ai^v**^'"'  ^  advocata><  in  most  of  the  inferior 
OOttTtft  &•  bmn  Justices,  magistrates,  corDtu-rs,  revising  liarristers 
and  county  courts.  They  have  no  ris;ht  ot  iiuilii'iirc  however, 
in  the  Mayor's  court,  Lx)ndon,  nor  in  the  Hi^h  Court  dI  J.:mui-. 
pri\'\'  conncil  or  House  of  Lords,  where,  from  time  inunetiKirial, 
the  ri^iii  has  i>crt aincd  to  the  bar,  but  thiey  have  ri|(bt  «(  SudiMICC 
in  cham'Lx-rs  ami  i^rtain  bankruptc)'  matters.  Snce  tlw  Con- 
vey-ancing  Act  itiHi  solicitor*  may  do  all  kinds  of  conveyancing, 
-which  (ormerlv  was  considered  the  exchwive  business  of  the  bar. 
The  I'otivpyaricing  Act  1 881  having  made  ercat  changes  in  the 
pratiii  e  uf  c  onveyancing.  ii  1>ccaihc  neccssan.'  to  place  the  ro- 
mimeratiun  of  solicitor*  U|)i>n  a  new  l>a.<»i.-i.  Ihi.'i  was  dune  by  the 
Solicitors  Remuneration  .^ct,  piisscd  on  the  ^me  day  ac  the 
Conveyancinij  Act.  It  provides  for  the  framing  of  genetal  ordefB, 
ludltS  the  principles  of  remuneration  with  reference  inier  atia  to 
the  dsn  and  responsibility  involved,  not.  as  was  generally  the  case 
before,  with  reference  simply  to  the  lenijlh  <i!  the  d'lcuments  jicr- 
u-^'t\  uT  prcpare'l,  A  ~ohcitor  is  ii'i".  rc.>.ixin-.ili'.e  t.jr  5laU-iiunts 
made  1>y  him  in  his  professional  capacity  as  an  udvtx^ite,  and  all 
commuiiicatioiu  which  pass  between  a  solicitor  and  his  cUbM  tn 
privileged,  so  alto  is  any  information  or  document _  wfakft  ho  has 
obtained  in  his  professional  capacity  on  behalf  of  his  client-  The 
relation  of  solicitor  and  client  disqualifies  the  former  from  deding 
with  his  client  on  his  <j«n  Ix-half.  while  it  gives  him  a  lien.onjiro- 
fcgsicinal  servtcc-s.  nver  ihe  \c..  of  the  eli<'nt  in  his  possession. 

A  tolicitor's  remuneration  is  minutely  arranged  by  statute  and  he 
has  00  power  of  recoverioK  man  ham  hiM  dfcnt  than  his  statutory 
chanies,  and  he  is  liable  to  be  sued  for  dtmana  for  negligenoe  in 
hb  cKait's  behalf.  Certain  penonal  privileges  belong  to  a  solicitor. 
He  is  flee  (ram  serang  on  {urica,  nor  need  he,  a^.tinst  his  will, 
serve  .as  a  mayor,  alderman,  sheriff,  overseer  or  chiirchwanh-n- 

In  Si  iJil.itiil  wjlifiturs  in  the  Supreme  Court  are  not.  a>  in  Eii^l.md, 
the  only  persons  entitled  (o  act  as  law  agents.  They  share  the 
privihgii  with  Diiteiiito  die  ejgaat  in  thaSupi—e  Conn,  with  aggits 
at  law  aad  praonntma  la  the  InfiHior  emnts.  Thejr  were  formed 
into  a  sodetjr  in  1784  and  incorporated  in  1796,  and  are  usu.-illy 
reoogniaed  as  raemWs  of  the  CoUese  of  Justice.  This  difTercncc 
is,  however,  now  of  little  inn>ortance,  as  by  the  1-iw  Aiji-nts  .Act 
rt73  .my  [xrwn  duly  admitted  a  law  agent  is  entitleii  M  practi«! 
before  any  court  in  Scotland.  In  the  United  Slates  the  term 
soKeitieriBMed  in  somestMaaintllcsenseof  akwasentpnctising 
befan  n  own  o(  equity. 

Mainr  of  the  great  public  ofKces  in  England  and  the  United 
Slatraliave  their  solicitors.  In  England  the  treasury'  solicitor  fills 
an  cspedallv  imixirlant  position.  He  is  responsible  for  the  en- 
forcement at  piiyment-i  <Juc  'hv  tna>iiry,  anil  rondiicts  gener.illy 
its  lenl  business.  The  otitcc  of  king's  proctor  is  also  combined 
with  ttot  of  twamiiy  snBrntgr.  Under  Ua  powen  as  king's  proctor 
the  liiniiiii  •DHaHr  nets  as  admimstiator  of  the  nenonai  estate 
of  an  iiimiilH  wMdh  has  latwed  to  the  crown,  and  intervenes  in 
cases  of  dWona  Wlnee  collusion  is  alleged  (sec  under  Proctor). 
Under  the  Prosecutian  of  OiTcnccs  Act  1884  he  also  acted  as  director 
of  public  prn..t-<  iitions,  .iiiil  was  sometimes  c.illed  Crown  Silii  iinr. 
By  the  Prosecution  of  Offences  Act  1908  the  office  of  director  of 
pMlie  pmrntMiiuns  was  sepanted  feom  that  of  tnasuy  solicitor 
and  made  a  eepaimte  appointment.  In  Ireland.,  toKcitara  called 
crown  solicitors  are  attacned  to  each  circuit,  their  duty  Iwing  to 
prepare  the  case  for  the  crown  in  all  criminal  prosecutions.  In 
the  United  St.itcs  the  office  of  soliritor  to  the  treasury  was  create<l 
by  .'\ct  of  ConKre'i-.>  in  1  R^^o.  His  prnii  i|».d  ilu'.n  ^  .ire  I  make  nie-.i.Hures 
for  protecting  the  revenue  and  to  deal  with  lands  acijuireil  by  the 
Umted  States  by  judicial  process  or  vested  in  them  by  security 
(or  payment  of  debts* 

See  E.  B.  V.  Onistkn,  A  SM  Butary  «/  Srikit»ti  Cordery 
on  SMeUen;  and  A.  P.  Pbl^,  Lam  Aftimt  SdieUofs. 

iOUCITOR-OBNERAL,  in  Eiigi.and,  one  of  the  law  ofTiccrs 
of  the  crown,  apfx)intc<l  by  Icllcrs  patent.  He  is  always  ;i 
member  of  the  Houst*  of  Commons  and  of  the  [)«litical  parly 
in  power,  changing  with  it.  His  duties  are  practically  the  same 
as  tllOBe  of  the  attorney-general  (q.v.),  to  whom  he  is  subordi- 
antei  nod  whose  business  .and  .authority  would  devolve  upon 
IniD  in  GiW  of  a  vacancy  in  the  office.  He  receives  a  salary  of 
£6000  a  ytu,  in  addition  to  fee*  for  toy  litigioua  bmiweai  h« 
may  cntidtict  on  behalf  of  the  mrnn.  The  podtkn  of  the 
soUdtor-genenl  for  Scotland  in  the  naiheotKnaads  iiltlttliat 
of  the  English  soUdtor-generaL  He  is  next  in  nalt  to  the 
loni-udvocaie.  In  the  United  States  the  office  of  idicitor- 
general  was  cn  atcl  l  y  Act  of  Con^j-css  in  1870. 

SOLINGEN,  a  tn.vn  of  Germ.any,  in  the  Prussian  Rhine 
Province,  on  a  bcijiht  above  the  Wupper,  13  m.  S.E.  of 
xxt.  I*  a 


Dttaseldorf,  and  20  m.  N.E.  of  Cologne  by  rail.  Pop.  (190s), 
49,018.  SoUngen  u  one  of  tbe  chief  seats  of  the  German  iron 
and  steel  induHxy,  its  apedaUty  cooaiating  in  all  kinds  of  Ctttleiy. 
Solingen  sword-bkdes  havs  been  cdebnted  for  cantiwiM,  and 
are  widely  used  outside  Germany,  whie  bayoMta,  ImhiM^ 
scissors,  surgical  instruments,  files,  sted  fnunes  and  the  Bke  are 
ii\ii>  produced  in  enoriiKius  Quantities.  These  articles  are  largely 
m.ade  by  the  work.nicti  al  their  own  homes  and  supplied  to  the 
depdts  of  the  large  dealers;  there  .arc  almut  jo.ooo  workers 
in  steel  in  Solingcii  and  the  vicinity.  .Solingen  received  its 
municipal  charter  in  1.^74.  Sword-bUides  have  been  made 
here  since  the  early  middle  ages,  and  tradition  affirms  that  the 
.art  was  faitnduced  dniing  tbe  CmiBdea  by  mitbt  Amn 
Damascus. 

SOLINUS,  QAIUS  JUUUS.  Latin  gnumnarian  and  OOMpi^, 
probably  flmiriihed  donng  tbe  6at  half  of  the  3rd  centiny  ajb. 
He  ins  tin  author  .of  CtHmkmu  rmm  memmMlMm,  a 
description  of  cuioaitlea  In  A  choravopbical  fnunewoilL' 
Adventus,  to  whom  it  is  dedSeated,  is  idcBtified  witb  Ocfattinius 
Advcntus,  consul  a.d.  2t8.  It  contains  a  short  description  of 
the  ancient  world,  with  remarks  on  historical,  social,  religious 
ami  I'.atiir.il  li i-tnr\  ijucsiions.  The  greater  part  is  taken  from 
Pliny's  \.:iuri:I  History  and  the  geography  of  Pomponius  Mela. 
.\ccoriling  t<)  Mommsen,  Solir.us  jiIm)  used  a  chronicle  (pos.sibly 
by  ("omeiius  Bocchus)  and  a  Ciwriniraphia  pliniana,  an  epitome 
of  Pliny's  work  with  additiotis  ::i;i  lr  ;iL«iui  the  tune  of  Hadrian. 
Scluuiz.  however,  suggests  the  Roma  and  Pralum  of  Suetonius. 
The  CollecUinai  w.os  revised  in  the  6th  century  under  the  title 
of  Polykislor  (subsequently  taken  for  the  author's  luune).  It 
was  popular  in  the  middle  ages,  hexameter  abridgments  bdng 
current  under  tbe  names  of  Theudericus  and  Petrus  Diaconus. 

The  commentary-  by  Saumaisc  in  his  Plinianat  exercUaiionts 
ll6jHj)  ii  indispcn.^al.'le ;  l>c.st  nlitiun  by  .VIommsen  (1895),  with 
\.ilu,i1ile  iiuroiluc  !i.  Ill  i>ii  ilie  M^S.,  ',he  authorities  used  by  Soltnus, 
and   iiiibseiii:ent   c<mipiler&.     Set-  also  TeufTel.  0/  Roman 

Lileralure  (tng.  trans..  1900),  3*0:  and  Schanz.  Grsckichk  der  rom- 
tjchen  LiUeratur  (!c>o4),  iv.  1.  There  is  an  old  English  translation 
by  A.  Golding  (15H7}. 

SOLIPSISM  (Lai.  solus,  alone,  ipse,  self),  a  philosophical  term, 
applied  to  an  extreme  form  of  subjective  idealism  which  detiies 
that  the  human  mind  has  any  valid  ground  for  believing  in  tbe 
existence  of  anything  but  itself.  "  It  may  best  be  defined,  per- 
haps, as  the  doctrine  that  all  existence  is  experience,  and  that 
there  is  only  one  ezpeiieat.  The  Solipsist  thinks  that  As  it  lie 
onef"  (SchiUer).  It  Is  pnesentcd  as  a  aohition  of  the  prabieni  of 
explaining  the  nature  of  ovr  knowledge  of  the  extemal  world. 
We  cannot  know  thingvin-tbemselvcs:  they  exist  for  us  only 
in  our  cognition  of  them,  through  the  medium  of  sense-given 
data.  In  F.  H.  Bradley's  wonls  (Appearance  and  Rfalily): 
"  I  cannot  transcend  cTperience,  and  experience  is  my  experi- 
ence. I'rom  this  it  follows  that  nothing  bqraiid  myself  eiists; 
for  what  is  experience  is  its  (the  self's)  states." 

See  lDEALi8M;aleoF.  C&  Sddller,  Uiiid,  NewSeries  (April  1909). 

SOliS.  AKTONIO  DB  (1610-1686).  Spanish  dramatist  and 
historian,  was  bom  in  1610  at  .Mcala  de  Henares  (less  probably, 
I*l:i>enci.L).  ,imi  ?^tU':lie<l  law  at  Salamanca,  where  he  pro- 
dutcii  a  tiinicvly  eutilJcd  Amor  y  Dlilimuia)!.  which  was  acted 
in  1627.  He  became  secretary  to  the  count  of  Oroix>sa,  and  in 
1654  he  w.as  ap|x)intcd  sccretarj'  of  state  ,as  wrll  as  private 
secretary  Uy  Philip  IV.  Later  he  oht.ained  the  lucr.^tive  post 
of  chronicler  of  the  Indies,  and,  on  taking  orders  in  1667,  severed 
his  connexion  with  the  stage.  He  died  at  Madrid  an  the  i^tb  el 
April  1686.  Of  lus  ten  extant  plays,  two  have  some  place  in 
tbe  biitOfy  of  the  drama.  El  Amor  al  uto  was  adapted  by 
Scamn  and  again  by  Thoewa  Coawille  as  L'Anmr  d  A>  siede, 
while  U  GiloHOa  it  MaiM,  itself  fooiided  on  die  mmta  of 
Cervantes,  has  been  utHfand  directly  or  inditectliy  by  P.  A. 
Wolff,  Victor  Hugo  and  LongfcOow.  The  titles  of  the  remam* 
ing  seven  are  Triunfos  de  amor  y  fortune,  Euriduc  y  Orfeo, 
El  Alcazar  del  secrelo,  Ims  AmtjzotMs,  El  Doctor  Carliiw.  Un 
Bobo  kace  cicnio,  and  Amparar  el  enemii^o.  Amor  y  obligacHn 
survives  in  a  manuscript  at  tbe  Bibliotcca  KacionaL  The 
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Historia  dt  la  canquislade  Af  fjico,  covering  the  three  years  between 
the  appointment  of  (\irr,>  tu  lommririii  the  invading  force  and 
the  fall  of  the  city,  dcKfvedly  ranks  as  a  Spanish  prose  classic. 
It  was  published  in  1684;  Ml  Eo^isb  tnilnl»HOB  hy  Tgwniliend 
appeared  in  1724. 

SOUTAIRB  (Fr.  for  "  solitary  "),  a  game  played  on  a  board 
indcBted  with  33  or  37  hemuphetical  JioUom,  with  the  «ane 
number  of  bail*  or  aiMblct.  An  uiioccapied  bdlow  it  left  Iqr 
nmutbtfrnt  ball,  snd  the  b«ills»  or  nieces,  are  then  optnndasiB 
dnn^iti.  No  movet  ik  dhnrad  in  diagonal  dhectkmt  or  oivcr 
more  than  one  space  at  a  time. 

SOU),  OR  Solo  Whist,  a  card  game  which  Ls  a  modification 
of  whist,  the  thirf  distinrtivc  feature  being  that  a  single  player 
generally  has  to  opposr  the  other  three.  The  game  came  into 
vogue-  in  England  towards  the  end  of  the  loth  century.  The 
folluwing  ■'  declarations  "  can  be  made,  the  order  being  impor- 
tant: ([)  proposition;  (j)  acceptance;  (3)  solo;  [4)  rr.isere; 
(5)  abondance  (or  abundance);  (6)  misire  ouaerU;  (7)  abondance 
dtclartc  (declared  abundance).  Proposition  and  acceptance 
go  together,  as  will  be  leen;  of  the  rest  "  mIo  "  can  be  declared 
over  "  propocition,"  mitin  over  mIo,  ud  •»  M.  The  stakes— 
ncardinc  sixpetKC  as  the  iiait— are:  for  pwpoiItliOB,  lijveiioe; 
for  nlB,  upenoe  (aoraetiDea  a  ahOliii^;  for  mMn,  n  abfllhig; 
for  abwndaiiBr,  «i|hleaapain;  for  open  aiailM^  two  aMBhip; 
for  declared  abttndaace,  three  ahiUinp.  A  farther  itake  majr 
be  arnmged  for  "  ovcrtricks,"  to  be  paid  to  the  player  for  every 
trick  made  above  the  number  proposed,  and  for  "  undertricks," 
to  bu  pdii  by  the  player  for  every  trick  below  that  number 

.\  lull  pack  is  used;  players  cut  .as  at  whist  for  deal  and  scats; 
the  cards  may  be  dealt  singly,  but  arc  more  commonly  dealt 
by  threes,  with  a  single  card  for  the  last  round.  The  last  card 
is  turned  up  and  left  exposed  for  a  round,  whether  it  is  used  for 
trumps  or  not.  One  deal  constitutes  a  game.  The  laws  of 
whist  obtain,  where  applicable,  in  such  matters  as  following 
suit,  revoking,  the  passing  of  the  deal,  &'c.  The  player  on  the 
dealer's  left  HI  fimt  to  declare  or  pass:  if  he  ptoposes,  any 
player  may  aoocpt,  the  right  gomg  lint  to  the  player  00 
his  left,  but  any  pfaytt  lAen  his  tarn  comes  may  make 
a  higher  declaration  than  any  that  has  gooe  before  him, 
though  a  player  whose  etU  has  been  supcnedcd  may  amend 
his  call  afterwards.  If  all  the  players  pass,  either  there  is  a 
new  deal,  or  by  arrangement  there  is  a  general  mshre,  when 
the  player  who  takes  the  most  trickS  SOmrttmcs,  the hst  trick— 
pays  a  single  stake  all  round. 

The  T)c(liira(i«ni. —  (l)  Prof>o>al:  Thia  is  an  invitation  to  another 
player  10  "  .accept,"  i.e.  to  jom  the  proposer  in  an  attempt  to  make 
eight  tricks.  (2)  Scio:  Here  a  pla>;cr  undertakes  to  win  five 
tTH-ks,  playing  against  the  other  three  in  combination.  (3)  Mishe: 
This  is  a  declaration  by  a  player  that  he  will  not  vnn  a  single 
trick.  There  arc  no  trumps,  but  the  turn- up  c.ird  is  left  cx[>oscd 
for  the  first  round.  H  the  cjUcr  wins  a  trick  the  game  i*  at  an 
end  (there  arc  no  ovearicWs  or  undertriclcs).  but  he  has  a  right 
to  see  the  oiiwncnts"  hands,  to  be  sure  that  no  revoke  has  been 
made.  A  tncK  that  has  been  turned  may  not ^  .iftenvar  1^ 
(4)  Abundatut  is  a  declaration  that  a  player  will  rmk.  i.ua  tm  k, 
ninRle-handed.  The  caller  makes  any  suit  tTumjis,  but  abund.inn- 
in  the  tum-up  suit  takes  prct:e<l<cici-  over  .ibundancc  in  other 
suits.  The  tnimii  suit  must  be  declared  after  the  other  players 
have  pasNCtl.  Ix^^forc  the  first  round  is  played.  (5)  Misere  ouvtrle: 
This  call  i-s  a  declaration  to  lose  all  thirteen  tricks,  but  after 
the  fint  trick  the  caller's  cards  are  nlared  on  the  table,  though 
he  may  play  them  a»  he  pleases.  (6)  Declared  Abundance-.  This 
is  a  declaration  of  the  c.iller  to  m.ikc  all  thirteen  trick*  by  his  own 
hand.  He  makes  hi.n  own  itum;i--  .ukI  always  leads,  but  a  dnlara- 
tiDH  in  the  suit  of  the  tum-up  card  takes  precedence  over  others, 
i  la  ganm  ends  when  the  caller  loeas  a  tfkiL  Then  are  M  nnder- 
tricks. 

nUWlIB  (StutoMma  bam  LaL  seeofe,  rye),  a  region  of 
nortlMenttal  France  extending  over  portions  of  the  department 
of  Lcriret,  Lcir-et-Cher  and  Cher.  Its  area  is  about  1800  sq.  m., 
and  its  boondaries  are,  «n  the  N.  the  river  Loire,  on  the  S.  the 
Cher,ontheE.thedistricU«(SaDoerRandBeny.  TheSologne 
is  watered  by  the  Cosson  and  the  BcttvrOQ,  tiibutatka  of  the 
Loire,  and  the  Sauldrc,  an  alllnent  «t  the  Cher,  all  three  having 
a  west -south-westerly  ilirection.  The  pods  and  marshes  which 
arc  characteristic  of  the  region  are  due  to  the  impermeability 


of  its  soil,  which  is  a  mixture  of  sand  and  clay.  The  conse- 
cjuent  unhealthinc&s  of  the  climate  has  been  greatly  mitigated 
since  the  middle  of  the  19th  century,  when  Napoleon  III.  led 
the  way  in  the  redamatioo  of  swamps,  the  planting  of  pines 
and  other  trees  and  other  improvements.  Arable  farming  and 
stock-raising  arc  fairly  flourishing  in  the  Sologne,  but  there 
Is  little  manufacturing  activity,  the  doth  manufoctuR  of 
Romonrntte  being  the  chief  indnstiy.  Game  Is  abundant,  and 
the  region  owes  much  of  Its  levived  praaperi^  to  the  aeatfon 
of  large  sporting  estates. 

SOLOLA,  the  capital  of  the  deF>artmcnt  of  S0I0I&,  in  Guate- 
mala; on  the  northern  shore  of  lake  .Atitldn,  46  m.  W.N.W. 
of  (luatcmala  city.  Pop.  (i()oj),  about  r 7,000.  S0I0I&  is  the 
ancient  capital  of  the  Cakchiquel  Indians,  who  form  the  bulk 
of  the  [xjpiulution.  In  the  city  coar&e  cloth,  pottery,  cigars^ 
and  soap  are  manufactured,  and  there  is  a  large  pri.son  and 
reformatory.  Among  the  surrounding  mountains  arc  large 
and  successful  coffee  planUtioDS,  owned  by  German  settlers. 
On  the  i3th  of  .\pril  190a  Solott  WBS  wrecked  by  an  earthquake^ 
but  as  most  of  the  houses  were  constructed  of  wood  it  was 
speedily  rebuilt. 

I0U>1I01I>  (loth  centoiy  nx.),  the  son  of  David  byBath- 
ahefan,  and  his  sncceasor  in  the  kingdom  of  laraeL  The  many 
ftwtfof  and  tagBenlaiy  notea  of  various  datca  that  have 
found  a  phue  hi  the  aeoowit  of  his  refgn  fat  the  book  of  Kings 
(q.v.)  show  how  much  Hebrew  tradition  was  occupied  with  the 
monarch  under  whom  the  throne  of  Israel  reached  its  highest 
glory;  and  that  time  only  ir.i^riir  t  I  in  popular  imaginatioa 
the  proportions  of  so  strikmg  a  ligure  ap]>ears  from  the  opinions 
entertained  of  him  in  subsequent  writings.  The  magnificence 
and  \vi-s.:lom  of  Solomon  (cf.  Matt.  vi.  21),  Luke  xi.  31)  and  the 
splciiduur  of  t;is  reign  present  a  vivid  contrast  to  the  troublous 
ages  which  precede  and  follow  him,  although  the  Biblical  records 
prove,  on  closer  inspection,  to  contain  so  many  incongruous 
elements  that  it  is  very  difiictilt  to  form  a  jtist  estimate  of  bis  life 
and  character,  .\  full  account  is  giWM  <■  the  drcumstaaces  of 
the  king's  accession  (contrast  the  summaiy  notices,  i  Kings  oiL 
41  seq.,  a  Kings  xv.  1,  ziL  24,  xriv.  18,  ftc.).  He  was  not  tiw 
true  heir  to  the  thnme,  but  was  the  son  of  David  by  Bathahehn, 
wife  of  Utmh  the  Hittite,  whom  David  aatt  to  Us  death  "in 
the  forefront  of  the  bctd*."  Iba  cUld  of  the  illegltraate  union 
died;  the  second  was  called  Jedidhh  ("  beloved  of  Yah  [web]") 
or  Shflomoh  (the  idea  of  requital  or  recompense  may  be  im- 
plied); according  to  i  Chron.  iii.  5,  on  the  other  hand,  Solomon 
wais  the  fourth,  or  rather  the  fifth,  child  of  Bathslicba  and  David. 
The  cpi.vidr  forms  the  prelude  to  family  rivalries,  David's 
first-born,  .'\mnon,  periilied  at  the  hands  of  the  third  son, 
.\bsalom,  who  lost  his  life  in  his  revolt  {2  Sam,  xiii.-u.).  The 
second,  Chilcab,  is  not  mentioned  in  the  history,  and  the  fate  of 
the  fourth,  who  regarded  himself  as  the  future  king,  is  described 
in  I  Kings  i.,  ii.  Bathsheba,  relying  upon  David's  promise 
that  Solomon  should  succeed  him,  vigorously  advanced  her 
son's  claims  with  the  support  of  Zadok  the  priest,  the  mihtaiy 
officer  Benaiah,  and  David'a  bodyguaid;  Adonijah,  for  his  part, 
had  David%  old  prieat  Ahiadar,  w  commander  Joab,  and  the 
menofjudah.  A  mere  aeriwubiBach  could  scarcely  he  inmgned. 
The  adherents  of  Solomon  gained  the  day,  and  with  his  aceearion 
a  new  regime  was  inaugurated,  not,  however,  witboat  bloodshed. 

Solomon's  age  at  his  accession  is  not  recorded.  The  tradition 
that  he  was  only  twelve  0  Kings  ii.  I J  Septuagint;  or  fourteen. 
Jos.  .inl.  viii,  7.  8)  may  rest  upon  iii.  7  ("  I  am  but  a  little  child  ": 
if  this  Is  not  hypcrliole),  or  upon  the  chronologic;d  scheme  embiKlied 
in  3  Sam.  xiii.  JJ,  ,^H,  xiv.  28,  xv.  7.  It  agrcts  with  his  subonlin.ite 
position  in  portions  of  ch.  i.,  i>ut  his  independent  actions  in 
eh.  ii.  suggest  a  more  mature  age,  and  according  to  xi.  43,  xiv.  21, 
his  son  Kehoboam  was  already  bom  (but  oontrast  again  xii.  34 
SeptiMgiiit,  a  Chron.  xiii.  7}.  See  funhcr,  Emey.  cdL  46gi. 
n.  j. 


tHd>.  SkSBnM,  as  though  "  his  pe.icc  ";  but  the  true  meaning 
is  uturertain;  evidence  for  its  connexion  with  the  name  of  a  god  ia 
given  by  H,  Winckler  .md  Zimmcrn,  Keiiinjchr.  u.  das  Alle  Test., 
3rd  cd.,  pp.  224.  474  seq.  The  English  form  foUowa  the  ZaM#itd> 
of  N.T.  and  JomdImis;  the  Let.  SjOgm  unajMi  2A*mm  dwe 
of  aevtial  vaibnTbrms  shown  b  MSS,  nt%  LXXJ. 
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The  acute  observation  that  2  Sam.  ix.-xx.;  2  KinRR  1.  ii.  1-9, 
13  s»m.,  Wert  i-\idfn(l'v  :i»  (jr|>iir.nc<1  after  the  Dcutcronomic  re- 
daction of  the  books  o(  bamucl  (K.  Buddc,  Samiui,  y.  xi.)  U  con- 
Jmned  by  the  (ramework  of  Kings  with  it»  annalistic  material 
■mihr  to  that  praacrved  in  3  Sam.  v.-viu.,  xxi.-xxtv.;  i  Kings 

0.  IO-I3.  With  tbu  may  belong  iii.  3  (the  compiler's  judgment) ;  and 
especially  v.  3  tqq..  where  reference  is  made  to  L)a\  i<l's  incessant 
wars  1.3  Siim.  viii.).  That  3  Sam.  ix.-xx.,  &c.,  previously  tx-cn 
omitlcd  by  the  Dcutcronomic  redactor  himself  (Huddei  cannot 
be  proved.  These  post-Deuterorwmic  narratives  pres«rr\-e  older 
mMerial.  but  with  several  tracxs  of  revision,  so  that  I  Kings  i.  ii.  now 
namn  both  the  end  of  David's  reign  and  the  rise  of  Solomon 
Cne  I.  IWniilUPr't C0glllien1.ir>  <in  Kings,  p.  xi.;  C.  Hol/tii-.  ,  Pu^  >> 

1.  Kemiff.p.  17).  ThelattT,  however,  is  their  present  ..1:1,.  .^.rhl 
•ame  attempt  appears  to  have  been  made  in  them  to  exculpate 
one  whose  accession  finds  a  Judaean  mmllel  in  Jehoram  (2  Chron. 
xxi.  Thu.s  it  has  been  held  that  David's  charges  (ii.  l-c)) 
were  written  to  abvilvc  S.ldiiiini,  -ukI  liure  i^  litlli'  prolkahility  in 
the  stor>'  that  .\doniiah  after  his  jjardon  really  rc<iuested  the  hand 
flf  MbUkug  i$-3S)>  Hnce  in  Oriental  idcu  tbu  would  be  at  «iioe 
virimd  at  •  diitinct  cncroachtDcnt  upaa  Sofaimaa's  rigbtt  aa  hdr 
(rf.  W.  R.  Smitli,  KmMpMdManiati^,  and  ed..  p.  liS}, 

Every  fmplmfit  is  idd  on  tlie  wicdam  of  SolonoD  and  Ut 
wealth.  Yaiweh  ^>pcarcd  to  Solo  men  in  a  dream  and  offered 
to  grant  whatever  be  might  ask.  Confessing  his  inexperience, 
the  king  prayed  for  a  <!is<(ming  heart,  and  was  rewarded 
wi'.h  the  Rift  of  wisdom  topcther  with  riches  and  military'  g!or>'. 
There  ftillows  an  example  of  his  siigacity:  the  famous  story  of 
the  sle[is  he  took  to  determine  which  of  two  claimauls  was 
the  mother  of  a  child  (iii.  16-38).'  His  wisdom  excelled  that 
of  Egypt  and  of  Ifce  children  of  the  East;  by  the  latter  may  be 
meaBt  BabylonLi,  or  nune  probably  the  Arabs,  renownetl 
thnugh  all  ages  tor  their  sbrewdnesa.  Additional  point  ia 
made  by  emphasising  lus  superiority  over  four  leaowned 
sages,  sons  of  Mahol;  but  the  allusion  to  these  worthies  (who 
are  incorporated  in  a  Judaean  genealogy,  i  Chron.  >i.  6)  is  no 
longer  intelligible.  He  is  als»)  credilcrl  with  an  interest  in 
botany  atid  natural  history  (iv.  ii),  ar.  l  later  Jewi.sh  Ugetid 
improved  this  by  :isrribing  to  him  lordship  over  all  In-asts  and 
tnrds  and  the  power  of  understanding  their  speech.  To  this 
it  added  the  sovereignty  over  demons,  from  a  wrong  inter- 
pRtation  of  Eccles.  ii.  8  (sec  Lane,  Arabian  Nigbis,  introd., 
n,  SI,  and  ch.  i,  n.  25).  As  his  fame  q>read  abroad,  people 
Claw  to  hear  h»  wisdtum,  and  coatly  presents  were  showered 
npoD  him.  Tlw  sequel  was  the  vidt  of  the  Qneen  <d  Sheba 
(1  Kings  iv.  39-34;  x.).  The  interesttng  nanative  appears  in 
another  light  wlwn  we  consider  Solomon's  commercial  activity 
and  the  trKling  intertnurse  between  I'alistir.e  a:nl  south 
Arabia.*  His  wealth  w.is  in  proportion  to  his  w.silom.  Trad- 
ing jotime>'s  were  conducted  with  Phoenician  help  to  Ophir  and 
Tarshish.  With  the  horse-breeding  districts  of  the  north  he 
traded  in  hoiscs  and  chariots  (x.  2S  seq.;  see  Mizraim),  and  gold 
accumulated  in  such  enormous  quantities  that  the  income  for 
one  year  nay  be  rcdcoocd  at  about  X4>ioo,aoo  in  weight  (x.  11 
acq.,  14  iqq')-  Silver  wns  isgaidcd  as  stones;  the  precious  ocdais 
of  Lebanon  as  qrcanans.  W»  nabn  ettendtd  fraoi  T^fdnh 
(Thapsacus)  on  the  Eiqihntes  to  the  faanknflf  Egypt  (iv.  si,  s^, 
and  it  agrees  with  this  that  he  gains  important  conquests  in  'the 
north  Chron.  viii.  seq  ;  but  sec  i  Kinps  ix,  iS').  He  main- 
tained a  very  large  harem  (.\i.),  ami  among  his  wi\C'S  was  the 
daughter  of  an  Kgypttan  Pharaoh.  For  his  distinguished  con- 
sort, who  brought  Gczer  as  a  dowry,  a  special  palace  was  built 
(iii.  i,ii.  16,  S4),  and  this  waa  only  one  nfniaiqriniihiing  enter- 
prisca. 

The  description  of  the  magnificent  temple  of  Jerusalem, 
'  For  parallels,  see  R.  I'lint  in  Ha-<tiiis>"»  Pii  t.  fit^.  iv.  562,  n.  :. 
For  the  Pompeiiin  wall-iMintin>;  representing  Sjloinon's  judgment 
(the  fiiiures  are  pygmies !i,  see  A.  jereniias,  AlUi  I'eil.  tm  Luhte  d. 
i/t.  Orifnis  2nd  ni..  i>.  ■\')2  .seq.  (with  illustration  and  references;. 

*  For  Mahommcdian  stories  of  Solomon,  the  hoopoe  and  the 
queen  of  Sheba,  see  the  Koiaa,  Sur.  nvii.,  which  cwady  followB 
the  second  Targum  to  Esther  i.  a,  where  the  Jewish  faUcs  may  be 
read  in  full.  On  this  story,  see  also  J.  Hal^vy,  Heple  pnUme  its 
kauUs  itudes  (iqn,s),  pp.  5-24.  and  the  Chinese  parallel  In  the 
UUlheiiutigeH  of  the  Berlin  Seminar  for  Oriental  Language  (1W4), 
\M.  i.  pp.  II7-IJ2.  For  itii-  late  lcgen<l5  of  Solnnmn  ■=<•<•  M.  Cirun- 
baum,  Netit  Betbrdte  tar  semit.  Sage,  pp.  198-237  (Leiden.  1893); 
G.  Saldiascr,  DkSalmiuSast  4»  dtr  nmmtehm  iMraHtr  (Bean. 
1907). 


which  occupies  considerable  apace  in  Solomon's  history  (v.- 
viii.),  appears  in  more  elaborate  form  in  the  chronicler's  later 
worlL.  The  detailed  teDord  stands  in  contrast  to  the  brief 
acoonnt  el  Ua  other  htiiVlings,      tbs  pakn,  vhidi,  frantan 

Oriental  point  of  view,  was  «C  the  fint  importance  (vii.  i-ij). 
But  the  i'emple  and  palace  were  adjoining  buildings,  separated 

only  by  a  wall  i:.  Ezek.  xlii,  20.  xliii.  -  scrj,),  and  it  cannot  he 
said  that  the  former  had  originally  the  proinuicncc  now  ascribed 
to  it.  Nor  can  the  accounts  y,\\:T:  by  Deuleronomic  writers 
of  its  significance  for  the  religious  worship  of  Israel  be  used 
for  an  estimate  of  contemporary  religion  (v.  1-6,  viii.). 
Whatever  David  had  instituted  at  Jerusalem,  it  is  at  Cit>eon 
that  Solomon  observed  the  opening  sacriiicial  ceienonies^  and 
there  be  received  the  divine  revelation,  "  for  that  iraa  the  great 
high-plact"  (iB.  4  aqq.).  Though  this  is  justified  by  a  late 
writer  (iii.  2),  subsequent  history  shows  that  the  liigh-placcs, 
like  the  altars  to  heathen  deities  in  Jerusalem  itself,  long  re- 
mained undisi-.irhed;  it  was  the  Deuteronomic  reformation, 
ascribed  to  Josiah,  which  marked  the  great  advance  in  the 
religion  of  Yahwch,  and  under  its  inlluence  the  hislury  of  the 
monarchy  has  been  compiled.  Moreover,  with  the  emphasis 
which  is  hiid  upon  the  Jerusalem  Tcm[>k-  is  to  be  as.s<R;iated  the 
new  superiority  of  Zadok,  the  traditional  ancestor  of  the  Zadok- 
ites,  the  Jettaalem  priests,  wliose  supremacy  over  the  otiur 
Levitical  faailiea  only  entcn  into  the  histoiy  «l  a.  nmcfa  later 
age  (see  Levttes). 

In  fact,  Solomon,  the  pious  saint,  is  not  the  Solomon  of  the 
earlier  writings.  Political,  commercial  and  matrimonial  alli- 
ances inevitably  left  their  mark  upon  national  religion,  and  the 
introduction  of  foreign  culls  which  ensued  is  characteristically 
viewed  as  an  apostasy  from  V'ahweh  ol  which  he  was  guilty  in 
his  old  age}  The  Deuteronomic  writer  finds  in  it  the  cause 
of  the  subsequent  separation  of  the  two  Idngdoms  (xi.  1-13), 
and  he  connects  it  with  certain  external  troubles  wliich  prove 
to  have  affected  the  whole  course  of  his  reign.  The  general 
impcesiMn  oi  Solomon**  pcsitios  in  histoiy  is  in  fact  seciousljr 
disttirlwd  when  the  ooinpodte  writings  are  dosdy  viewed. 
On  the  one  side  we  see  genial  internal  conditions  prevailing  in 
the  land  (iv.  20,  25),  or  the  exalted  r>osition  of  the  Israelites  as 
olhcials  and  overseers,  while  the  remnant  of  the  prc-Isr.ielitc 
inhabitants  serve  in  labour  gangs  (ix.  20  sqq  V  On  the  other 
hand  is  the  mass  of  toiling  Israelites,  whose  oppressed  condition 
is  a  prelude  to  the  later  dissensions  (1  Kings  v.  13  sqq.;  cf.  i 
Kings  xii.-,  see  the  divergent  tradition  in  2  Chron.  ii.).  The 
description  of  Solomon's  administration  not  only  igaotea  tiie 
tribal  divisions  which  play  an  important  part  in  the  sspantioB 
of  Israel  from  Judah  (xii.  16;  d.  a  Saat.  ifac  43-xs.  s),  but 
represents  a  kingdom  of  modest  dtmensfams  in  which  Jndah 
apparently  is  not  included.  Some  north  Judaran  cities  might 
be  named  (iv.  9  seq.),  but  south  Judah  and  Hebron  the  scat  of 
David's  early  ix)wer  find  no  place,  and  it  would  seem  as  though 
the  district  which  ha<i  shared  in  the  revolt  of  Adonij.ih  was 
freed  from  the  dul\-  of  furnishing  supplies.  Dut  the  document 
has  intricate  textual  peculiariti<^  and  may  be  the  Judaean 
adaptation  of  a  list  aoginaUy  written  from  the  standpoint  of 
the  north-Israelite  monarchy.  Further  specuUtioa  ii  caused 
when  it  is  found  that  Solomon  fortifies  such  dtiss  as  Mcq^Udo, 
Beth'horon  and  Tunar,  and  that  the  Egyptian  Pharaoh  had 
slain  the  Canaanites  of  Gexer  (ix.  1 5  sqq.) .  We  learn,  also,  that 
Hadad,  a  young  Edomite  prince,  had  escaped  the  sanguinary 
campaign  in  the  reign  of  David  (a  !5am.  viii.  13  seq.),  and  had 
taken  refuge  in  Egypt.  Ite  was  kindly  received  Ijy  Pharaoh,  who 
gave  him  the  sister  of  his  r|ueen  Tahpi-nes  to  wife.  On  David's 
I  it-all:  he  rii  urrieil  and  ruled  over  Kdom.  thus  not  merely 
controlling  the  port  of  Elath  and  the  trade-routes,  but  even 
(according  to  the  Septuagint)  oppnssing  ImA  (xL  14-33,  3$. 
see  Septuagint  on  v.  23).*    Moreover,  an  Aramaean  d(|pcadaat 

*  On  the  relation  between  trade  and  religion  in  old  (Mentsl  Sk, 
sec  the  valuable  remarks  by  C.  .\.  Smith,  Ency.  Bib.  col.  SI57  seq. 

'  The  narrative  contains  com|i<3site  features  (see  the  literature 
cited  in  article  Kings).  There  is  a  curious  tesembiance  lietwcen 
one  form  of  the  ttoiy  and  the  Septnagfatt  aoeount  of  1M  lim  of 
Jeroboam  (9.V.). 
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of  Hadack-zcr,  king  of  Zoh;ih,  to  the  north  of  Palestine  (sec 
David's  war,  j  Sam.  viii.  3  s<iii.,  x.  6  sqq  ),  licicrletl  his  lord, 
raised  a  lj.in<l  of  followers  and  eventually  capiur«l  Damascus, 
where  he  i-stablishod  a  new  dynasty.  Like  Hadad,  he  was  an 
adversar}-  to  Israel  all  the  days  of  Solomon  "  (xi.  23-35).  To 
these  notices  must  also  be  added  the  cession  of  territory  in  north 
Palestine  to  Hiram,  king  of  Phoenicia  (ix.  11).  It  is  parentheti- 
caQjr  explained  as  payment  for  building  materials,  which,  how- 
ever, ere  otberwiso  accounted  for  (v.  6,  xi);  er  it  waa  aold 
far  iw  talents  of  sold  (nearly  lisofioo  stefiiag),  pmmtUty 
to  eaiiit  SolooMm  in  centJaiiiiw  Mb  varied  entarprbei  but  the 
tnie  mtne  of  the  tmaKtien  has  been  eliaciind,  although  the 
conaeqiMiwcs  involved  in  the  loss  of  the  territoiy  are  unmii- 
talrablf  If  these  situations  can  with  difficulty  find  a  place  in 
our  picture  of  Solomon's  might,  ii  is  ilcar  that  some  of  then 
form  the  natural  introduction  to  the  subsccjucnl  history,  when 
his  death  hrousht  internal  discontent  to  a  head,  when  the  north 
umlcr  JiTobo.im  rcfuM-d  allegiance  to  the  south,  and  when  the 
divided  rnonarthy  entirs  ufK)n  its  eventful  cj.rccr  by  the  side 
of  the  independent  slates  of  Edom,  Damascus  and  Phoenicia. 

it  is  now  gcneralls  recognized  in  histories  of  the  Old  Testament 
that  a  proper  estimate  of  Solomon's  reign  cannot  start  from 
narratives  which  represent  the  viem  ef  Deutcronomir  writers, 
although,  in  SO  far  late  nanativcs  may  rest  upon  older  material 
men  £  acconianae  with  the  dreumstanoes  of  their  age,  attempts 
are  made  to  present  nceaatmctioos  from  a  oonhinatlan  of 
vsriousdenwots.  Anwng  dwrsoent  critical  attempts  to  teoover 
the  underiying  traditions  may  be  mentioned  those  of  T.  K. 
Cheyne  (£ncy.  Bib.,  art.  "  Solomon  ")  and  H.  Wincklct  (Keil- 
inschr.  u.  d.  Alle  Ti  il..  :<rd.  eil..  \\\k  j  ^  ;  squ.l.  But.  in  general, 
where  the  traditions  are  nia.-iilestty  in  .1  later  iorm  they  are  in 
agreement  with  later  liai  kgrounds.  and  it  is.  quest ion.ahle  whether 
earlier  forms  c.in  be  safelv  recmeri-tl  when  it  is  held  that  ihey 
have  been  rewritten  or  wlie.'i  1  jk-  :ji -jrital  kernel  has  bc-en  buried 
in  legend  or  myth.  It  is  impossibk-  not  to  be  struck  with  the 
growing  development  of  the  Isr.aclitc  tribes  .after  the  inv.osion 
of  Palestine,  their  strong  position  under  David,  the  sudden  ex- 
pansion of  the  Hebrew  monarchy  under  Solomon,  and  the  subse- 
quent slow  decay,  and  this,  indeed,  is  the  picture  as  it  presented 
itself  to  the  last  ^Titers  who  found  in  the  glories  of  the  past 
iwth  oooaoiatini  for  the  present  and  giounds  for  fatue  hoiwa. 
But  this  is  not  the  original  picture,  and,  since  very  ooatradictoiry 
repieaentatimw  of  SolomflB'a  xqgn  ean  he  ^mUf  dHKemsd,  it  b 
necessary  in  the  first  instance  to  vfew  them  in  the  l^iht  of  an 
independent  examination  of  the  history  of  the  preceding  and 
following  jjcriods  where,  again,  serious  fluctuation  of  standpoint 
is  found.  Much  therefore  depends  ufion  the  estimate  which  is 
formed  of  the  position  of  David  fa  v.).  See  also  Jews:  Hitlory, 
I  7  seq  ;  Palestine:  Old  Ti-':  :m,-<i'.  History. 

On  Solomon '.4  relation  to  philos<^]>hital  and  provcrtiial  liccratiirc, 
see  Proverbs.  Another  atpect  of  hui  character  ap|>ears  in  the 
remarkable  "Song  of  Solomon,"  on  which  sec  Canticles.  Still 
another  phase  is  represented  in  the  monologue  of  Ecelesiastes 
(j.p.)  In  the  Book  of  Wisdom,  again,  the  composition  of  an 
Eg>'ntian  Hellenist,  who  from  imern;i)  evidence  is  jllll^;ed  li>  li.ive 
lived  somewhat  earlier  than  I'IiIIli,  Sjlornon  i*^  ititr  jdu' >  1 1  utti -inx 
word»  of  admonition,  imbued  with  the  spirit  of  Greek  philo^ijihers, 
to  heathen  soveieigiis.  The  lo-calted  PMhcr  of  Solomon,  un  the 
other  hand,  a  ooOection  of  Pharisee  ntalms  written  In  Hebrew  «oon 
after  the  taking  of  Jerusalem  by  Pompe\',  and  preserved  to  us 
only  in  a  Greek  version,  has  nothing  to  do  with  Solomon  or  the 
tiadilional  ronception  of  his  fjerson,  and  se<Mns  to  owe  its  n.imc 
to  a  tranM  riln  r  who  thus  distinguished  these  newer  piei  es  (nmi  the 
older"  Fsidni.-.>)l  David  "  (see  Sjlumun,  I's.vlms  ok).    (S.  .A.  (':' 

SOLOMON  ISLANDS  (tier.,  SJommnsiln),  an  .archi[K-l:LKo 
of  the  Western  Pacihc  Ore.an,  included  in  Melanesia,  and  torniinf; 
a  chain  (in  continuation  of  that  of  the  .\dniirally  Islands  and 
New  Mecklenburg  in  the  Bismarck  Archipelago)  from  N.W.  to 
S.E.  between  154*  40'  and  162°  30'  E.,  s"  and  11°  S..  with  a 
total  land  area  of  17,000  aq.  m.  (For  map,  see  Pacific  Ocean.) 
A  comparatively  shallow  sea  surrounds  the  islaniis  and  in- 
dicates pfaysical  connexion  with  the  Bismarck  Aichipdagp 
and  Nev  Guinea,  whereas  directly  east  oi  the  Sobmons  thoe 

•Some  semenoes  fnm  W.  R.  Snrith'a  article  b  fingr.  BriL, 
Qth  ad.,  have  been  leUuned  and  in  plaoce  modified. 


are  greater  depths.  The  principal  island  at  the  north-west  end 
of  the  chain  is  Bougainville  (jooo  sq.  m  ),  and  that  at  the 
south-ciuit  San  CrislovaJ  or  Bauro.  Between  these  the  chain  is 
double,  consisting  (from  the  north-west)  of  Choiseul  (2260 sq.  m.), 
Isabel  (Ysabel,  of  about  the  same  area  as  Choisetd)  and  Malaita 
(2400  sq.  m.)  to  the  north,  and  Vella  Lavella,  Ronongo,  Ktd- 
ambangra,  Kausa|p,  Marovo  (New  Georgia  or  Rubiana)  and 
the  Hammond  Islands,  and  Guadalcanar'  or  Guanbata  (asoo 
aq.  m.].  Between  and  around  these  main  islands  tbne  are 
many  MnaOer  islands.  Ongtoqg  Java,  a  eofsl  icef  of  many 
islets,  lies  oouiderahly  north  of  the  main  gmap  to  which, 
feagraphically,  it  can  hardly  be  ssid  to  befamg.*  Bougainville, 
the  largest  of  the  group,  contains  Mt  Balhi  (10,170  ft.),  and 
two  active  volcanoes.  In  Guadalcanar  is  Mt  Lamma.s  (8000  ft.), 
wlxQe  the  extreme  heights  of  the  other  i.-hiiids  laii^e  between 
asoo  antl  5000  fl.  The  islamls  (by  convenlioii  of  likKi)  are 
divided  unequally  bilwien  dreat  Britain  and  Germany,  the 
boundary  riinnini;  through  Bougainville  Str.ait,  so  that  that 
islam!  and  H11I...1  in  long  to  Germany  (being  olhcially  administered 
from  Kaiser  U'ilhelm's  Land),  but  the  rest  (S<;mth  Soiotnons) 
are  British. 

The  isliinds  arr  well  watered,  though  the  streams  seem  to  lie 
small;  the  coasts  afford  some  good  harliours.  ,\ll  thi-  l.ir^;.-  ,iiid 
st)mc  of  the  small  i.'<l;tn<l'i  apiK'ar  to  l)e  corav>o>fd  o(  ancient  volcanic 
rock,  witii  an  incrustation  of  coral  limestone  showing  here  and  tbae 
along  the  coast.  The  mountains  generally  f,ill  steeply  to  the  sea* 
There  is  sonic  level  land  in  Bougainville,  but  little  elsewhere. 
Deep  valley^  separate  the  gently  rounded  rid{;cs  of  forcst-clad 
mountains,  lofty  spurs  descend  from  the  intcnor,  and,  running 
down  to  the  sea,  terminate  frequently  in  Ixild  rocky  he-idLimU 
800  to  1000  ft.  in  height,  .is  in  San  ("ri.stoval  (north  coiist  i.  t)n  the 
small  hi^h  island  of  Florida  there  is  much  undulatiny;  grass-land 
iiit<'rs;ier?«d  tvitfa  fine  clumps  of  trees;  patches  of  cuhivatid  land 
surrnimd  its  numerous  villages,  and  plantations  on  the  hill-sidc* 
totily  ti,  the  riehnes.s  of  its  soil.  The  whole  chain  of  islands  appears 
to  Ix-  rising  steadily.  Some  of  the  smaller  islands  are  of  recent 
calcareous  formation.  Barrier  and  fringing  reefs,  as  well  as  atolls, 
occur  in  the  group,  but  the  channels  between  the  islands  are  dan- 
gerous chirily  from  the  strong  currents  which  s<et  through  tbsin. 

Th<-  I'liin.ite  is  very  d.inip  and  debilitating.  The  fdnhli  is 
Mn!i-in-ill\-  hiMW.  Ti-xcr  a-d  acuc  prev.iil  on  the  co.ist.  The 
he.dthii-st  iiuri'ins  are  ihi-  hi,;lil-ind!>.  wliert-  iiio^t  exfiovnl  to  the 
south-easit  trades-  The  dr>'  sea.-.on,  with  north-west  winds,  lasts 
from  December  to  May._  Vegetation  is  luxuriant :  mai^nihcent 
forests  cdothc  the  mountains,  and  sandalwood,  cl»ny  and  lignum 
vitae,  besides  a  variety  of  palms,  are  found  in  them.  Mangrowe 
swamps  arc  common  on  the  coams.  The  probable  geological 
connexion  with  New  Guinea  would  account  for  the  Papuan  character 
of  the  fauna  of  the  Solomons,  whi<  h  form  the  ea.stcrn  linilt  of  i  ertain 
Papuan  types.  The  existence  of  peculiar  types  in  the  Silomon*. 
however,  points  to  an  early  severance.  Mammals  are  not  numerous: 
the>'  include  the  cttscus,  several  species  of  bat,  and  some  rats  of 
great  size.  There  are  various  peculiar  species  fl  ingh  I'^STlif 
and  snakes,  including  the  great  frag  K  ina  (iupfiyi,  flora  2  tO  3  lb 
in  weight.  Of  (ri!  I-.,  several  parrirts  and  other  genera  arc  character- 
istically Papuan  and  are  unknown  east  of  the  Solomons. 

Popidatim. — The  Solomon  islanders  are  of  Mclancaian  (Pa- 
puan) stock,  though  in  different  parts  of  the  group  they  vaiy 
considerably  in  their  i^ysical  chanctcristics,  in  some  islanda 
approadiing  the  pure  Papuan,  in  aonte  showing  Polynesian 
crossings  and  in  others  resembling  the  Mala>'s.  As  a  race  they 
are  small  and  sturdy,  taller  in  the  north  than  in  the  south. 
Projecting  brous,  de<  fily  sunk  dark  eyes,  short  noses,  either 
straight  or  arched,  but  alwaj's  dcpres.sed  at  the  root,  and 
moderately  thick  lips,  with  a  so:ne\vhat  receding  chin,  arc 
general  characteristics.  The  mesocephalic  a[if)ears  to  be  the 
prcfionderant  form  of  skvdl;  though  this  is  unusual  among 
Melanesian  races.  In  colour  the  skin  varies  from  a  black-brown 
to  a  copperish  hue,  but  (he  darker  arc  the  most  common  sbadca. 
The  hair  is  naturally  dark,  but  is  often  dyed  red  or  fawn,  and 
crisp,  inclining  to  woolly.  The  islanders  of  the  BougainWIlc 
Straits  have  lank,  almost  straight,  black  hair  and  very  dark 
skins. 

Tb  siwiwiisii  tin  nadwes  have  loiw  had  the  reputation  of  bsfng 
tnachaniis.  Huy  ase  cawiihals,  infanticide  u  common,  and  head 

*  Guadalcanal  of  the  Spanish  dkcuwers. 

■  This  group,  so  named  by  Abd  Tinman  in  is  also  called 
ieacaewa  or  Lord  Howe,  and  Is  drawly  inhatntsd  by  aativea  said 
to  be  of  Polyae^an  origin. 
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buntins  was  fonneriv  prevalent.  The  average  lot  ol  the  women  is 
tint  «r  nUves.  Ill  «nt  cm*  tkm  »  licliH  ia  •  wgod  ifint  in- 
iMbitfnii  a  pleasant  land,  ami  an  evil  cpirit  anoented  with  u 
volcano;  also  in  a  future  life.  The  language  b  of  pure  MeUim-^inii 
typi;,  though  a  number  u(  duilpcts  are  spoken.  The  natives  arc 
liuotl  ati^ii  uliiirims.  The  Sii!ntiii>n  Islandf  are,  in  the  Pacific,  the 
eastern  limit  i>f  thu  ust-  of  the  shield,  Thi:  lanoeij  are  skilfully  biiiit 
oi  planks  aewn  tugeihcr  and  caulked.  The  hiuh  carved  piow  and 
•tern  give  the  crut  almoM  a  csnoent  iliBpe.  Thcw  and  the  gun- 
«^  aie  tastefully  inlaid  with  notherKit-peaTl  aad  wieaChed  wiil> 
•helU  and  (eathers. 

The  British  islands  are  under  a  resident  commissioner,  and 
have  some  trade  in  copra,  ivory,  !nns.  pearl  shell  and  other 
produce,  Coecf-iiuts,  pinc-.npi>lis.  .m  l  l)anana.s,  with  some 
cocoa  and  coffee,  are  (ultiv.iliil  <in  s:ii:i.ll  are^is  TIk-  liernian 
isl-inds  have  a  small  trade  in  saridalwoo*!,  lurtoihe  shell,  &c. 
The  total  po[)ulaiu>ii  tijay  be  roughly  estimated  at  i.So,ooo. 

History. — The  .Spanish  na%'igator  Alvaro  Mcndana  must  l>c 
credited  with  the  discovery  of  these  islands  in  1567,  ihouKh  it 
is  somcv.h.ii  1, .  il'Tf  jl  wlicthcr  he  was  actually  the  first  Euro- 
pean V,  h  .  i  1 .  i  ui:  '.heni.  In  anticipation  of  their  natufii 
riches  he  luuued  them  islas  de  Salomon.  The  expedition  sur- 
vqpcd  the  HWtiKni  portioa  of  the  group,  and  named  the  three 
liqtB  iduids  Sta  CMstova),  Guadalcanal  and  Yaafael.  On  hb 
letiVB  to  Peitt,  Mendafta  endeavoured  to  organise  aoother  ex- 
pedition to  colwiize  the  islands,  but  it  was  not  before  June  isqs 
that  he,  with  Pedro  Quiroa  as  second  in  command,  was  able 
to  bi  t  r  111  fur  "hi.s  |)urp(jse.  The  M.iri)ui-sa.s  and  Santa  t'ruz 
islands  were  now  discovered;  but  un  one  ul  llie  l-iUer,  alter 
various  clelaxs.  Mendana  died,  and  the  ex;H<iiiH'n  (  ullapscii. 

Even  the  position  ol  the  Solomon  I>l.inils  was  now  in  uncer- 
tainty, for  the  Spani;Lrds,  tearing  leal  :hi.\  dmulil  Idse  llie  bene- 
fits expeclc<l  to  accrue  from  thiM.-  iii:stoveries,  ke[il  secret  the 
nanmlives  of  Mcndafia  and  Quiros.  The  Solomon  IsLinds  were 
ihua  lost  sight  of  until,  in  1767,  Philip  Cutcret  lighted  on  their 
cialem  shores  at  Gower  Island,  aad  paased  to  the  north  of  the 
gfoup,  without,  however,  recognizing  that  it  formed  part  of  the 
Spanish  discoveries.  In  176S  Louis  de  Bougainville  found  his 
way  tUther.  He  diiooveied  the  three  narthem  islands  (Buka, 
BcvpiBviile  lad  Owisenl),  aad  sailed  through  the  diMincI 
which  <yvidcs  the  two  last  and  bcacshlH  name,  fit  1749  ^iFkiench 
navigator,  M.  de  SurvUle,  was  the  first,  in  spite  of  the  hoslility 
of  the  natives,  to  make  any  lengthened  stay  in  the  group.  He 
gave  some  of  the  islamls  ihc  French  nam«'9  they  still  bear,' 
and  brought  home  some  det.iiled  information  conLernitij;  them 
which  he  calle<l  Terre  des  .Vrsaeides  (Land  of  the  .Vssassins) ; 
but  their  identity  with  Mendana  s  Islas  de  .Salomon  was  soon 
established  by  French  geographers.  In  17.S.H  the  English  lieu- 
tenant Shortland  coasted  along  the  south  siile  of  the  chain,  and, 
supposing  it  to  be  a  continuous  lanil,  named  it  New  Georgia; 
and  in  1702  Captain  Edward  Manning  sailed  through  the  Strait 
which  separates  Vsabcl  from  Cboiseul  and  now  hears  his  name, 
la  the  same  year,  and  in  1793,  d'Entrecasicaux  sur\-cyLfi 
pwtionsof  the  cout-liae  of  the  large  islands.  Dumont  d'UrviUe 
in  1II38  continued  the  survey. 

Tntders  now  endmnNuwl  to  lettia  in  the  idaodii  aad  mis 
Amuies  began  to  thiak  of  this  froh  Sdd  fsr  Ubour,  bttt  ndthcr 
met  with  much  success,  and  little  was  heard  of  the  islanders 
save  accounts  of  murder  and  plunder.  In  1845  the  French 
Marist  Fathers  went  to  Isabel,  where  Mgr  Epaulle,  tirsl  viiar- 
apostolic  of  Melanesia,  was  killed  by  the  natives  som  after 
landing.  Three  years  later  this  mission  had  to  be  abandoned; 
but  in  iSSi  work  w,-»  again  rc-sumcd.  In  iSt;6  John  ColeriiiKe 
Palteson,  afterwards  bishop  of  Melanesia,  had  paid  his  first 
visit  to  the  islands,  and  native  teachers  trained  at  the  Melancsian 
mission  college  subsequently  established  themselves  there. 
About  this  date  the  yacht  "  Wanderer  "  cruised  in  these  seas, 
but  her  owner,  Mr  Benjamin  Uoyd,  was  kidnapped  by  the 
ttatives  and  never  afberwaids  heard  oC.  In  1873  the  "  foreign- 
labour"  tnlBc  in  pfaatalkn  hand*  for  Qaeniland  aad  Fiji 
ezteoded  Us  baneful  jathms  bam  the  New  HebodM  to  these 
Usttds.  la  1893  the  tthadi  Ibkiu,  Matovo,  Goadakanar 

*  He  called  Cower.  Inattcadue;  Ulava.  ContiarictA;  and  named 
Fort  PnaBik  tiw  haibour  at  the  north-wsit  of  Yaabel. 


an<l  San  Cristoval  with  their  surrounding  islets  were  annexed 
by  Great  Britain,  and  the  final  delimitation  of  (icnnan  and 
British  influence  in  the  archifielago  was  made  by  the  conven- 
tion of  the  14th  of  November  iHi>(j. 

Sec  H.  1$.  Guppy.  Thf  Solomon  Islandi  (London,  1W7),  wbeie 
full  reference^  to  i.'.iilirr  uorki  are  Ki^en;  ('.  Kil>l>e,  /w§i  ftUt  lfWl>r 
din  KiinnUxxien  der  SuLtmi/n-Jmein  \Dre*(Jen,  Hjoj). 

SOLOMON,  ODES  OF,  a  collection  0!  4--  hymns,  probably 
dating  from  the  end  of  the  isl  century,  known  to  the  early 
Christian  Church  (.is  is  proved  by  the  (jjotatious  and  lommcnts 
in  the  3rd  century  gnostic  book,  Pislis  Sophiii.  and  a  short 
extract  in  the  IiisliluUs  of  I.4tctantius).  They  were  recovered 
by  Ur  Rendcl  Harris  in  ipo8  from  a  16th-century  Syriac  nuuill- 
script  (containing  also  the  Psalms  0/  Solomon,  see  below)  in  his 
[lossession.  The  fiiat,  second,  and  part  ol  the  third  oides  an 
mi.ssing,  but  the  ffast  has  been  icatond  baa  the  Pidis  &^Am. 
()f  their  authorship  nothing  Is  known,  "Sakam"  bciag  a 
recognised  pseudonym.  Whde  there  are  thoughts  and  eqires- 
sions  which  lend  themselves  to  gnostic  use,  there  $s  nothing  in 
the  odes  which  is  of  distinctively  gnostic  origin.  Many  of  them, 
in<leed.  are  unmi:..'.ak:!l)i>-  Christian,  and  ihe  writer  of  the  Piiiii 
S'.iphiii  SC1.IUS  to  lia\e  re);arde<l  them  as  almost  if  not  quite 
canonical,  a  fact  which  secures  at  latest  a  jnil-century  origin. 
Dr  Harris  indeed  would  date  several  of  them  between  a.d.  75 
and  100.  They  contain  few  tracj-s  of  the  New  Testament,  and 
the  words  "  gospel  "  and  "  church  "  are  not  found.  Here  and 
there  a  Johaniiino  atmosphere  is  delected,  though  not  sulBciently 
to  justify  the  assumption  that  the  author  knew  the  writer 
of  the  Fourth  Goapd.  References  to  the  life  and  teaching 
of  Christ  are  rare,  though  the  Virgin  Birth  is  alluded  to  in 
Ode  19  in  a  passage  marked  by  legendary  embellishment,  and  the 
descent  into  Hades  is  spoken  of  in  quite  the  i^XKtyphal  style  in 
Ode  43.  Thcae  odes  an  prabaUy  among  the  latest  in  the  hook. 
Then  an  no  dear  Elusions  to  baptism  and  none  at  all  to  the 
eucharfstk  celebration.  One  pas.«age  sfieaks  of  ministers  (pcr- 
haj>s  =  deacons)  who  are  entrusted  with  the  water  of  life  to  hand 
to  others;  the  word  "  priest  "  occurs  once,  at  the  beginning 
of  Ode  20.  '■  I  am  a  priest  of  the  Lord,  and  to  Him  I  ilo  priestly 
s«-rvice,  and  to  Him  I  olTcr  the  sacrifices  of  His  thought."  The 
odes,  which  are  perhaps  the  product  of  u  s<  hiMil  of  wTitcrs, 
and  were  ori^tiiially  written  in  Greek,  var\-  in  execution  and 
spiritual  tone,  but  are  generally  characteiizc-d  by  a  buoyant 
feeling  of  Christian  joy.  Hamack  considers  that  ihe>-  form  a 
Jewish  Gruttdsckrifl,  with  a  number  of  Chrisii.%n  interpolations; 
only  two  are  "purely  Christian,"  while  several  "colourless" 
ones  are  more  likely  Jewish.  He  finds  in  them  a  link  between 
the  piety  and  theology  of  the  Testaments  of  Ike  Tuvhf  P<ttri- 
archs  and  that  of  the  Johannine  gospel  and  epistles. 

See  J,  Rendcl  Harris.  Thf  OdfS  and  Pijtms  of  Solomvii  imi')); 
An  Eiiriy  Christian  Pialtrr  (19<«)) :  Juli.  Meiiiining  and  .\.  Il,iii,.ii  k, 
Kim  jiiaisrk-thnslUihfs  Psalmhudl  uus  dem  ersien  Ji:hrh:iHdi-r! 
fl.<-M>ri,;,  ir)io;;  Thf  Times  {.\\iri)  7,  Igio);  \V.  K,  Barnes,  in  J^nm 
of  Theoi.  Slwiif-s,  xi.  615,  and  The  Expositor  (July  l«jloJ;  F.  Sputa, 
in  Zeitsckrifl  fur  N.T.  WifMHSchaft,  xi.  isu- 

SOLOHON,  PSALMS  OF.  These  psalms,  eighteen  in  all. 
enjoyed  but  small  consideration  in  Ihe  e.xrly  Christian  Church; 
fur  only  .six  direct  referemes  (o  them  are  found  in  early  Chris- 
tian literature,  lli.iu^;!'.  in  the  Jewish  Cliurih  llicy  must  have 
played  an  imixiitaiit  role;  fur  they  were  used  in  llie  worship 
of  the  synagogue. 

They  were  of  course  not  written  by  Solomon,  but  were  sub- 
sequently ascrilied  to  him.  The  fact  that  they  do  not  con- 
tain a  single  reference  to  Solomon  is  in  favour  of  their  having 
been  first  published  anonymously.  On  the  other  hand,  their 
author  (or  authors)  may  have  placed  over  them  the  si^cnaip* 
tion  "  Psalms  of  Sokmwn"  in  order  to  gain  cuneagr  for  tUs 
new  coUcctionunder  the  shelter  of  a  great  naoM  of  tha  put. 

MSS.  AffD  Texts.— Before  the  publication  of  Swete'a  seoood 
e<lltion  and  the  e<iition  of  von  Ciebharth,  only  five  \1S5.,  .\.  H,  V,  M. 
I'  (of  whii  h  H  rti>rcsent s  the  Covienhaijen  MS.l  were  known,  and 
these  wen'  utilized  to  the  full  in  the  ■^plrnrlid  ediiion  of  Kyle  and 
lames  l'fa^i>i  IcVn^iuiyrtx.  Fstilms  of  !hf  I'hr.nsff  s  l  ommonly  <alUd 
the  Psalms  ol  Solomon,  tke  Text  neuly  revised  from  ail  the  MSS., 
1891).  in  Swete's  cditiaa  IJht  Old  TlnlaaMiil  m  Grtekf  IS94> 
then  was  given  in  additioa  to  the  above  aoaOation  of  the  Vatican 
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MSl  R.  Finny  In  1899,  von  Gebhardt  pMSAtd  horn  ive  MS& 
hb  edition  enutled  ZoXaniurm.  Die  Pialmtm  Memos  Mum 

erstetmalf  mU  BenutsuHt,  der  AlkoshandsckrifteH  taut  ties  Cod. 
CaianalfHsis  hera>it%r^rhrn.  The  fi\f  MSS.  used  by  this  last 
editor  arc  C.  H,  J.  L.  k.  of  which  C,  I.  L  art-  i-xploitiil  for  the  first 
time  and  reprenent  reitpectively  the  MSS.  Casanatctisis,  Ibcriticus 
aad  LMn-Klmter.  He  wpwwim  tht  sffinitie*  ol  the  MSS.  in 
the  Hallowing  table,  where  Z  stands  for  the  archetj-pe:— 

V. 


 1 

Thus  H  is  the  only  MS.  common  to  this  erlition  and  that  of  Ryle 
and  Jamf5>:  fur  Ikhh.inU  regards  the  H.-condary  MSS.  V,  M,  P  as 
not  dcncTvinK  ronaiiirr.ition.  .Notwithstanding  there  is  a  much 
finer  critical  training  for  the  »tudent  in  the  textual  discusaionii 
and  retroversions  in  the  latter  edition  than  in  the  former. 

TkaNSLATIOns. — W'cllhauscn.  Die  Pharisaer  unH  ilir  Saddtudrr 
(1874),  131  This  iranidation  is  unfortunately  l>a:^d  on  the 

ediHo  primrps  of  tV  la  Cenla  pultlifhed  in  1626.  I'ick's  tr.inij.it ion 
which  appcarcvl  in  the  Preibyterian  Rrvine  for  Ocinl:.<  r  iSn^, 
pp.  77$-f^ti.  is  b.i!«d  on  the  same  text  and  is  imperfect  owing  to 
a  faulty  knowletlne  of  Knglith.  Ryle  and  James  (op.  cil.).  Kittcl's 
tiansl.i'tion  fKantJsch.  Apokr.  u.  Pteudep.  i.  iqao.  ii.  117  fiqq.) 
wan  iii.iiif  from  von  Cicbhardt's  text. 

The  Ori);iiu]l  Lani^uagr. — .Ml  modern  scholars  arc  pr.ictic.tlly 
agreed  that  the  I'salms  were  written  in  Hebrew.  It  is  i:iiiu  <  i-^s.iry 
to  enter  into  this  question  here,  but  a  point  or  two  mij;ht  be 
mentioned  which  call  for  such  a  presupposition,  (i.)  First 
we  find  thai,  after  the  Rianner  of  the  CBOonical  Pulms,  the 
mudcal  symbol  SiwpaKiia  (i^p)  n  inseited  in  zviL  31  and 
xviii.  10,  a  fact  which  points  to  their  use  in  the  divine  worship 
in  Ihc  synagogue,  (ii )  Next  we  find  that  a  great  number 
of  passages  cannot  be  understood  unless  by  retroversion  into 
Hebrew,  when  the  source  of  the  error  biionus  transparent. 
One  such  instance  occurs  in  ii.  rg,  roi  li-ilv  rijv  i-TT(pTj<*>aJ'iav 

rtS  ^inomct  if  dr^ilf .  Hett  tLxtlv,  which  is  ullctly  meaningkst, 
"TiA  a  enmiptioa  tt  rfh  at  nv^  "to  dtaafe,"  "timi" 

fWellhausen).  Thus  we  arrive  at  the  sense  required,  "To 
turn  the  pride  of  the  dragon  into  dishonour,  (iii.)  Finally, 
there  are  srver.il  pas.s.igcs  where  the  text  exhibits  the  fi;mrc 
tense,  when  it  ought  to  give  the  past  imperfect.  This  phcno- 
nu  i  11  can  easily  be  cqilabied  u  a  fidae  icadcfiBg  of  the 
Hebrew  imperfect.' 

Dale. — The  date  can  be  dctcrmincfi  from  references  to  con- 
temporary events.  Thus  the  book  opens  with  the  alarms  of 
war  0-  >•  viii.  i).  in  the  midst  ol  a  period  of  great  prosperity 
(i-  3.  4.  viii.  7),  but  the  praqierity  is  merely  material,  for  from 
the  Icing  to  the  vilest  of  hit  nbjects  they  are  altogether  sinful 
(xviU  ai,  ai).  The  kiag,  aaoieavier,  ia  ao  toneiMiant  ol  David* 
bat  baa  aaaqwd  fail  thnne  (xviL  6-^.  Birt  jadBmeBt  ia  at 
hand.  "And|htyatfaMr''haaoaaieflmathecmls«fthecarth 
(viii.  16),  who  when  the  prineta  of  the  land  greeted  him  with 
words  of  welcome  (viu.  18),  seized  the  city  (viii.  ai),  cast  down  its 
wallsfii.  I ),  polluted  its  altar  (ii.  }).put  its  princes  and  counsellors 
to  the  sword  fviii.  2^).  'in"'  larried  aw.iy  ils  s<ins  and  d.iughters 
captive  to  the  west  (viii.  24,  xvii.  141.  BuL  the  <lraKon  who  ron- 
querc<i  Jerusalem  (ii.  Jo),  and  thought  himself  to  be  more 
than  man  (ii.  jj,  33).  at  last  meets  with  sh.imcfiil  death  on  the 
shores  of  Egypt  (ii.  .?o,  31). 

The  above  allusions  arc  easy  to  inleqiret.  The  usuqiing 
kings  who  are  iwt  descemUtl  from  David  arc  the  Maccalx-atis. 
The  "  mighty  striker  is  Pompcy.  The  princes  who  wclcximeil 
his  appro.ich  arc  Aristobulus  II.  and  Hyrcanus  II.  Pompcy 
carried  off  princes  and  ()eopIe  to  the  west,  and  finally  perished 
«B  the  coast  of  Egypt  in  48  b.c.  Thus  Ps.  ii.  waa  written 
■000  after  48  B.C.,  while  Ps.  i.,  viii.,  xvii.  faU  between  63  and 
48  B.C,  for  they  presunxise  Pompom's  capture  of  Jerusalem, 
hut  show  no  knowledge  of  his  death.    Ps.  v.,  vii..  ix.,  xiii.,  xv. 

*  In  addition  to  Kyle  and  James,  Introd.  pp.  IxxviL-txzxvii., 
see  Feriet,  "  Die  ErUbimg dsr  Faalm.SaL"  (OrMiMf. LUHmnmU.. 
I90e,  V.  r-io). 


I  belong  apparently  to  the  same  period,  but  iv.  and  xii.  to  an 
j  earlier  one.  On  the  whole  Ryle  and  James  are  right  in  assigning 
'  70-40  B.C.  as  the  limits  within  which  the  psiilms  were  written. 

Autlii.T)hif>. — The  authors  were  Pharisees.  They  divide 
their  rountrymcn  into  two  cl.isses — "  the  righteous  "  (ii.  .1^-39, 
i"-  3~,v  7,8),  .and  "  thesini>crs  ''  (ii.  38,  iii.  15,  iv.  g) ;  "  the  saints  " 
(iii.  10)  and  "  the  transgressors  "  (iv.  11).  The  former  arc  the 
Pharisees;  the  latter  the  Sadducees.  The  authors  protest 
against  the  Asmonaean  (i.r.  the  Maccabcvs)  for  usurping  the 
throne  of  David  and  laying  violent  hands  on  the  high  priest- 
hood (iviL  5. 6, 8) ,  and  prodalm  the  ouning  of  the  Mmish.  the 
tnw  SOB  of  David  (xviL  33-a^,iriwilt»  tat  aDthani  tight  and 
rrtahWidi  the  suprema^  of  ImwL  Ibe  Mwaiah  is  to  be  pure 
from  sin  (xvii.  41),  purge  Jemaalem  inm  the  defilement  of 
sinners  and  of  the  Gentiles  (xvii.  29,  30,  36),  destroy  the  hostile 
natiofls  and  extend  his  rightcoiw  rule  over  all  the  remaining 
peoples  of  the  earth  Ixvii.  2-,  31,  3;,  34,  38^." 

I's.  xvii.,  xviii.  am!  i.-xvi.  tati  hardly  be  ab.siKHevl  Ui  the  iame 
authors.  The  Iioik-s  of  the  .Messiah  are  conliiied  to  the  tornier, 
and  a  somewhat  different  e^  hatology  underlies  the  two  works  is4-c 
Charles.  Eaihatt'limy:  lli!>r/~c.  Jraislt  uii<J  Ciuislijn,  220-22}!. 

In  addition  to  the  literature  mentioned  above,  aisu  in  KyU-  and 
James's  edition  and  SchOrer,  Gesch.  da  jiA  VtUa,  xi  ed..  iii. 
150  iqq,  see  Eaey.  Bib.  i.  241-345.  (R.  H.  C) 

SOtOll  (7th  and  6th  century  B.C.),  Athenian  statesman,  the  SOB 
of  Execestidcs  of  the  family  of  Codrus,  was  bom  about  638  B.C. 
The  prcMligalily  of  his  father  made  it  necessary  for  Sol<M>  tO 
maintain  himself  by  iraile,  e-s]>eeially  abroad.  In  his  youth 
he  beiat;x-  udl  known  as  fht-  author  of  amator>'  poems  and 
later  of  patriotic  and  didai  :ir  vi?rs<-.  Hence  his  inclusion  among 
the  Seven  Sages.  Solon's  lirst  public  .service  was  the  recover)  uf 
Salamis  from  the  Megarians.  .\  law  had  been  passc'il  forbidding 
any  reference  to  the  loss  of  the  island;  Solon  solved  the  difficulty 
by  feigning  madness,  and  reciting  an  intlammatory  poem  in 
the  agora.  It  appears  that  Solon  was  appointed  to  recover  the 
"  fair  island  "  and  that  he  succeeded  in  expelling  the  Mcgariana. 
Sparta  finally  arbitrated  in  favour  of  the  Athenians  (c.  S96), 
who  ascribed  their  success  to  Soka.  About  a  yesr  later  be 
seems  to  have  uMtved  a  decree  befeie  the  AmpUctyuna  dedaring 
war  «B  Ctiffaa.  At  this  period  the  distress  in  Attica  and  the 
aocuaralating  discontent  of  the  poorer  classes,  for  whom  Diaoo'a 
code  had  proved  inadequate,  reached  its  height  Solon  was 
summoned  by  all  classes  unanimously  to  discover  a  remedy; 
under  the  legal  title  of  .Ari!^!).  he  reteived  viiiliniited  powers 
which  he  exercised  in  ixonomir  ami  const  it  iilional  reforms 
(see  below).  From  various  .sources  «e  learn  thai  these  reforms 
met  with  considerable  o]>|insit  i-m.  to  escape  from  which  Solon 
left  Athens  for  tin  \cirs  Alter  visiting  F.gypI,  he  went  to 
Cyprus,  where  Philocyprus,  king  of  Aepca,  receive*!  him  with 
honour.  Herodotus  (v.  113)  says  that  Philocyprus,  on  the  ad- 
vice of  Solon,  built  himself  a  new  town  called,  after  his  guest. 
Soli.  The  story  that  Solon  visited  Croesus  in  Lydia,  and  made 
to  him  the  famous  remark — "  Call  no  man  happy  till  he  is  dead  " 
— is  unfortunatdy  discredited  by  the  isct  that  Croesus  seems 
to  have  beoome  Ung  ntarly  tUrty  yean  alter  Solon'a  Icgia- 
ktton,  whereas  the  atovy  nuft  be  dated  witMn  ten  yean  «f  it. 
Subaeqnently  Solon  tetwlMd  to  Athena,  to  find  cM  aK0e  re- 
newed, and  shortly  afterwaids  Ms  friend  (perhaps  Ms  nktive) 
Peisistratus  made  himself  tyrant.  About  55K  h  c.  Solon  died, 
and,  jvccording  to  the  story  in  Diogenes  I.acrtius  i.  63  (but  see 
riularch's  Soinn,  32),  his  ashi-s  were  s<atteri(i  rouml  the  island 
of  Salainis  If  the  story  is  true,  it  shows  that  he  was  regarded 
as  tlie  in-cist  of  Saiatnis. 

Kf/orms. — I'he  dale  of  Solon's  archonship  has  been  usually 
fixed  at  504  ti,c.  (01.  46.  3).  a  date  given  by  Diog.  Lacrt.  (i.  62) 
on  the  evidence  of  the  Rhodian  Sosicrates  (fl.  200-128  B.C.; 
see  Clinton,  Pasl.  HeU.  n.  ag8,  and  Bitsolt,  and  cd.,  ii.  259). 
The  dale  594  Is  confirmed  by  statements  in  the  Aristotelian  Cil^- 
slilulion  tf  Athens  (ch.  14).   For  various  reasons,  the  dates  SQt, 

'The  conception  of  the  .\1es.iiah  i.i  vigorous.  Iiut  the  influence 
of  viirh  ,1  conception  was  (uirtlul ;  for  by  conniH  tint;  the  Messianic 
with  the  popular  aspirations  of  the  nation,  the  former  were  sccular- 
iaed  and  the  way  pvifiorcd  for  the  ultimate  dcatruetion  of  the 
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591  mill  imi  Jpn  linn  In—  MiUfliil  by  various  hiitOfiut  (for 
ibe  impartaDBB  of  tUi  i|Mttim  im  the  fmnriiidim  ptngnph 
of  this  rncOA^  Hm  Uiloikal  evUkaoe  for  the  Soloiuan 
rcfonns  bti  limyt  beta  wuatisCKtory.  There  is  Btronf  naaon 

to  ooQchide  that  in  the  sth  uid  4th  centuria  there  wta  no 

fenanl  tradition  as  to  details.  In  settling  difTercnces  there  is  no 
appeal  to  tradition,  and  this  though  there  occur  radical  and 
insoluble  contraiiirlions.  Thus  the  Constitution  of  Athens 
{ch.  vi.)  says  th;it  tin-  Si-iiachlhcia  ("  shaking  off  of  burdens  ") 
consistnl  1!)  a  L.uKi  ilii  K  i  f  all  debts  public  and  private,  whereas 
Androtion,  an  elder  Loniemporary,  denies  this  specifically,  and 
says  that  it  consisted  in  the  reduction  of  the  rate  of  interest 
and  the  debasement  of  the  coinage.  The  Conslitulitm  (ch.  x.) 
denies  the  existence  of  any  connexion  between  the  coinage  reform 
Wul  the  relief  of  debtors.  The  absence  of  tradition  is  further 
confirmed  by  the  fact  that  the  Con^itution  always  appeals  for 
coRobontioB  to  Solon's  Poems.  Of  the  Lam  it  u  probable 
tbot  io  the  4tb  contury,  though  mm  dttiSag  with  agrarian 
distrcea  were  in  existence,  those  embodying  the  5idiiiichlhei« 
were  not,  and  few  if  any  of  the  purely  cooatitulional  htws  re* 
miiitted.  The  main  source  of  the  account  in  the  Constitution 
is,  tiiereforc,  the  Poems  of  Solon,  from  which  numerous  quota- 
tions arc  made  (sec  t  hs.  s-u). 

Thc  reforms  of  Solon  may  be  diviilcd  under  three  heads 
— economic,  coiiblttutional  and  misttllunenu?.  'Miey  wire 
necessary  owing  mainly  to  the  tyrannical  attitude  <if  the  rich 
to  the  poorer  classes.  Of  these  BMUyr  had  iKxomc  slaves  in 
lieu  of  payment  of  rent  and  loans,  and  thus  the  land  had  fallen 
gradually  into  the  hands  of  the  a4>itali8ts.  It  was  necessary 
to  rea^iiiit  ^  economic  balance  and  to  provide  against  the 
evil  of  aristocratic  and  capitalist  predominance. 

A.  Economic  Rrforms. — Solon's  economic  reform*  consisted  of 
the  Seisachthcia  and  certain  commercial  laws  (e.g.  previ-tnion  of 
exfii  n  tratle  rxrcpt  in  olive  oil.  I'lu!  Sol.  n).  Among  all  the 
jiri  l  \rm-i  nintuin-d  vkiih  the  St  ;»,n  iitlii  i.i.  ;i  is  rlear  (l)  that  Solon 
aboli&hcd  the  ok!  Attte  law  of  debt  which  iwrroitted  loan*  on  the 
aecuRty  of  the  debtor's  pcnon;  (a)  that  he  leMoRd  to  ficedom 
thoie  who  had  been  cnnlaved  for  debt;  (3)  that  he  refuacd  the  de- 
mand for  the  divijtton  of  the  land  (yijt  iiaAair^ifV  .\9  to  the  can- 
celling of  all  debts  (xp«ii»  itzotoxii)  there  <«iiii<-  controversy; 
Gilbeirt  and  Rusolt  maintain  that  all  debts  were  canrclled;  strong 
reajsons,  may  howeviT,  lie  adv.uiccii  af;aiii--.t  ii.  It  ia  posaitilc  that 
the  statement  in  the  Constilulton  is  a  hjjKJt he^i!^  to  i'.x(>l.uii  the 
reKoration  of  the  slaves  to  freedom.  Further,  Solon  -^xm*  to 
have  regulated  the  accumulation  of  land  (cf.  in  Rome  the  le^iiUation 
of  Tibenus  Gracchus)  and  the  rate  of  interest ;  and  to  have  simplified 
commsn-j  by  replacing  the  Phcidonian  standard  by  the  Kulmic, 
which  was  in  use  among  the  Ionian  tnider*.  in  <  ommcrce  with  whi>m 
he  foresaw  that  prosperity  lay.  It  is  impn^-ihlp-  h<-r(-  t  p  enter  into 
the  details  of  the  controversy  in  connexion  with  S>lon  a  land  reforms; 
h  must  suffice  to  give  thc'bare  outlines  of  the  dispute.  There  is 
oo  question  that  (i)  the  diatrcaaed  claw  whom  Solon  sought  to  re- 
lieve were  the  Heklemors.  and  that  {2)  the  .ichitvement  on  which 
he  prided  himwlf  w.i.h  ihr  riTUov.il  of  thf  ipoi  or  '.tDrir-s  whii  h  were 
seen  everywhere  in  Attica,  and  were  symtn>ll<'  i>f  I  In-  sJ.ivprs  of  the 
Mjil.  Almost  alt  writers  say  that  these  ti>m  wt-re  morfv;;i^;e  pillars : 
that  they  were  originally  boundary  stones  and  that  when  land  was 
mortgaged  the  terms  of^  the  agreement  were  carvnl  on  the  stones, 
a*  evidence.  Now  firstly,  though  tiuch  mortgage-pillars  existed  in 
the  time  of  Demrwthenes,  none  are  fmind  earlier  than  the  year 
400  B.C.,  nor  is  then'  any  rpfort  nn'  I  t  lurc  that  year  to  this  special 
sense  of  the  word.  If  thrti  ihfw  Miiiie*  wliiih  Sfilon  removed 
wure  mortgage-pillars,  it  is  strange  th.it  noni'  shoiilil  li.ivc  lieen  found 
till  two  humlrtHl  years  later.  Secondly,  it  is  highly  im|)robable 
that  the  terms  on  which  land  was  then  cultivated  admitted  of 
nortgag^ing  at  all.  The  Hektemors.  who,  acearding  to  the  CmuiUu- 
UoH,  paid  the  sixth  part  of  their  produce  as  rent,'  were  not  free- 
holders but  tenant.-i,  and  therefore,  could  not  mortgage  their  lartd 
at  all.  From  this  it  fullnw-.  (h.ii  when  Solon  s-iiii  ne  had  "  re- 
moved the  stones  "  he  rrfcrrcl  t!i  tin-  fatal  accumiiliitiim  nf  Kind  by 
landowners.  'I'he  tenants  tailed  to  pay  rent,  were  enslaved,  bimI  the 
,  "  boundary  stone  "  of  the  landowner  was  moved  fofwnid  to  include 
their  land.  Thus  the  removal  of  the  <V>ot  wait  a  measure  against 
the  .'i(  <  iiiiiiilatton  of  l.ir.i!  in  dn'  furm  -if  •■nrl. .wnn";  fr»>J>^Vand 
fits  in  uith  tlic  !.t.iliTin  :;■  ,ir  r  !.[■  mi!  i;l  :  r     .  1  t  ihi  Om.'i'u.'ion, 


*  Othem  say  they  were:  (t)  laboMm  who  received  one-aixth  of 
the  pntdnoe  as  (>)  tenants  who  patd  live-sixths  as  rent  and 

kept  oi>e  MXth,  or  (3)  tenants  who  paid  one-sixth  as  rent  and  Wept 
five-sixths.  As  to  (3)  il  i*  taid  hiich  tenants  could  not  ha>-e  been 
hi  icbI  ilisnum.  ami  as  to  (1)  and  (2I  it  is  said  that  sish  a  position 
1  from  the  hrat. 


"  the  land  was  in  the  li.ind»  of  a  few."  It  should  be  noted  (1)  that 
from_  this  releasing  of  the  land  it  follows  that  Solon's  law  against 
leading  on  the  security  of  the  person  must  have  Ui  n  rt  irosriectivc 
{i^.  in  order  to  provide  a  suffacient  nunilM  r  uf  freeholders  fur  the 
Und  released);  and  (3)  thiit  it  is  one  of  the  must  remarkable  facts 
in  Athenian  eooiHMiaic  history-  that  when  at  the  end  of  the  felopon- 
Dcsian  War  a  propoaal  ms  brought  forwaid  to  limit  the  ftancfaiae- 
to  fret  lKiUi.  r»,  it  was  fouod  that  only  fve  thousaod  failed  to  aatisfy 

this  retiuireniLiil. 

B.  ('iMts.'iUtlior.dl  Reforms.— U  \y.  on  thi-;  part  (-f  liis  work  that 
Solon's  claim  to  be  cunsiderc-d  a  great  statesman  is  founded.  By 
his  new  constitution  he  laid  the  foundations  of  the  Atheniaa 
democracy  and  paved  the  way  for  its  Uier  developments,  it 
should  W  noted  in  the  first  place  that  the  following  account  is 
written  on  the  assumption  that  the  Draconian  constitution  de- 
.seritM-tl  in  chapter  iv.  ol  the  Constitution  of  Athens  h.id  never  «'xi»ted 
(*(■«'  Draco).  In  some  resfHVi*  that  ilUni-il  roimitiirion  i-.  more 
democratic  than  Solon's.  This,  coupled  with  the  fact  that  Solon  is 
always  spoken  of  as  the  founder  of  democracy,  is  one  of  the  strongest 
reasons  tor  rejecting  the  Dmcooian  constitution.  It  will  be  seen 
that  Solon's  state  was  by  no  means  a  perfected  deitKicmqr,  hot 
was  in  some  respects  rather  a  moderate  digarchy  in  which  pmUa/t 
privilege  was  graduated  by  possession  of  land.  To  Silon  are  gener- 
ally .'iscrif>e<l  the  four cla.-wes — IVniai-osionii-diinrii  lii:i:pp  r,,  /,  ui;i;i)c 
and  Thetcs.  Of  these  the  first  consisted  of  tboee  whose  land  pro- 
duced as  many  mcasum  ^nMrfimnt)  of  com  and  as  many  measures 
(swDnctae)  of  oil  and  wine  as  together  amounted  to  500  measures 
'The  Hippets  (the  horsemen,  i.e.  those  who  could  provide  a  wan- 
horse  ftM-  the  service  of  the  slate)  were  ratetl  at  over  300  and  under 
500  meflinini:  the  thirri  class  (thoM.-  who  tilled  their  lind  with  a 
\oke  nf  iim  t;;  .!•  2DO  n'.ediniiil  and  ihc  1  hrtc^  tiiluw  2<m  nu-dimoL 
The  Zeugites  probably  served  as  heavy-armed  soldiers,  aiKl  tlie 
Thetea  were  the  sailora  «f  the  state.  It  !■  Minly  that  the  Zeugitcs 
were  mainly  Hektemors  (see  above)  whom  SdOn  converted  mio 
freeholders.  Whether  Solon  invented  these  classes  is  iinrertain, 
but  it  seems  clear  that  he  first  put  them  into  definite  n-iation 
with  the  political  organism.  The  Thetcs  (who  included  probably 
thi'  NiTvants  ol  the  Kupatridae,  now  secured  as  fn-i-ini-ni,  the  hsiber- 
men  of  the  Paralia  (or  sea-coast),  and  the  artisans  (trramrit)  of 
Athens)  lor  the  iiit  tiat  1 


d  BoNtknl  existence  by  their  adinis- 
tfie  Ecdcaia  (f.v.).  Of  these  cbsaes 


sion  to  the  sowitrfgn  sit  niMy  of  t  ... 

the  finit  alone  retained  the  right  of  holding  the  ofiices  of  archiM 
and  trea»iin-r;  other  offices  wvre,  however,  opened  to  the  secMUl 
and  third  classes  (if.  the  Poletne,  the  Kleven  and  the  (  olarretac; 
see  CLEiSTUtNES  |1-|  footnote).  It  ii  of  the  utmost  iin|.iiriaiice 
to  observe  that  thie  office  of  Strategus  {q.v.)  is  not  mentioned  in 
connesim  with  Solon'a  nfbrm.  It  Is  oneo  aud  that  Soion  used 
his  dasisticnthMi  asthebMbof  OiWingacaleef  taaation.  Against 
this,  it  is  known  that  IVisiatiatu%  illiuaii  faction  was  essentially 
the  poorer  cLtsses.  established  a  uniform  S%  <ax,  and  it  is  highly 
unlikely  that  he  woiihl  h.ive  revernecl  an  fsisting  arrangement 
which  was  [lartirularly  favo.jriMi-  ti-  hi;,  frioii  l<  The  admission 
of  the  Thetcs  to^the ^xcle&ia  wa^n^imgortant  step  in  £^^^^ 

see  EccLnut).  But  the  graatest  reform  of  S^mTanm  itodonhtadhr 

the  institution  of  the  Heliaca  (or  courts  of  justice)^  The  jwy 
were  appointed  by  lot  from  all  the-  riiin-ns  (inrludiiig  the  TbeiesJ, 
and  thus  the  !«»n>e  people  ehvted  the  :-;.u-i.siraii s  in  the  Rrrlexia 
and  sul>sciiuently  tne<l  them  in  the  i  Icli.n-.i.  lirticr  S<>l<in  tr.ms- 
ferred  the  sovereign  power  from  the  areoiiagus  and  the  magistrates 
to  the  citiaeBa  aa  a  whole.  Further,  as  the  archon%  ot  the  eapity 
of  their  year  of  office,  passed  into  the  areopasus,  the  people  eaer- 
cised  control  over  the  personnel  of  that  ImkIv  also  fsee  AsEOPAcrs). 
In  spite  of  the  alleged  Draconian  constitutum,  alluded  to  above,  it 
is  still  \'erv  generally  hilii  that  Silon  invented  the  Uoule  or  t'ouncil 
o(  Four  Hundre<l,  uiii-  luiiidrc*!  from  each  of  the  old  iri!ie».  The 
importance  of  this  body  as  an  advisory  committee  of  tfic  li^clcsia, 
and  fwactiona  of  dm  Pkytanda  am  esnfauned  under  BouLi. 
It  Is  wIRcieRt  here  to  point  ont  that,  according  to  Plutarch's  .Msr 
(eh.  to)  the  state  henceforth  rested  on  two  councils  *'  as  on  anchors." 
and  that  the  large  powers  exercised  by  the  Clcisthenean  Boule 
wiTf  not  pxerriscfi  by  the  Solonian.  From  this,  and  the  articles 
.AkFni'A<.i  Hon  K,  l-'.rc  I  KsiA  and  C.RHKK  Law  .  i;  will  l>e  .seen  that 
Solon  contrived  an  absolutely  organic  constitution  of  a  "  mixed  " 
type^  which  had  in  it  the  seeds  of  the  gieat  democratic  growth 
wHch  reached  its  matority  under  Pericles.  It  should  be  added 
here,  in  reference  to  the  dcction  of  magistrates  under  5xilon's  con- 
stitution, that  there  is  discrepancy  between  the  Politict  and  the 
Conilitutinn;  thi-  latter  says  that  Siilon  gave  to  the  Thctes  nothing 
but  a  share  in  the  I'x-<  Ie5ia  anil  Iht-  courts  of  justice,  and  that  the 
magistrates  were  elected  by  a  combination  of  selection  and  lot 
(atXqpc^m  fa  vpocMrar).  wfasciM  the  FtUHu  eaya  that  Solon  gave 
them  only  the  power  to  elect  the  magfstntee  and  tiy  them  at  the 
end  of  their  year.  It  seems  likely  for  other  reasons  that  the  fortner 
scheme  sfvmild  t>e  atwigned  to  the  years  after  Marathon,  and,  there. 
fore,  that  the  account  in  the  Pnlilics  is  correct  (but  see  Archon). 

C.  Miurllaneous. — The  miscellaneous  laws  of  Solon  are  inter- 
esting primarily  as  throwing  light  upon  the  social  condition  of 
iUbena  at  the  time  (see  Evdyn  Abbot,  iKifnpy  ^  Osaci^  I.  alii,  f  iS). 
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In  the  matter  tjf  tr.nlr  it  }v,i-i  Ki  n  slid  that  he  favouKd  one 
esport  only,  that  uf  olive  oil,  in  which  Athens  was  peculiarly 
ricn;  funher  he  encouraged  the  aettleinent  of  aliens  {mtioect) 
engigfd  in  conimerc<>,  and  compelled  fathera  to  teach  their  aona 
a  useful  ir.tde  under  penalty  of  losing  all  right  to  support  in  old 
age.  The  influence  of  women  Solon  re^rdra  as  most  pemicioua. 
Wealthy  wives  he  forkidc;  no  bride  might  bring  more  than  three 
changes  of  raiment  .ind  a  little  li^ht  furnilure  to  the  houw-: 
brothels  and  gyninasi.i  were  put  under  stringent  state-control 
(•■e  PapsTlTirriON).  Solon  also  regulated  intestate  succession, 
the  nufriage  of  heiresses,  adoption,  the  use  and  sinking  of  wells, 
bce'farming,  the  planting  of  dives  and  figs,  the  cutting  down  of 
olive  trees,  the  calendar.  Further,  he  oraaincd  that  each  citizen 
must  shinv  how  he  obtained  his  living  (Herod,  ii.  177)  and  must, 
hikI'  r  111  n.ih>  III  I  i-iiiK  the  fi^nrhiw,  adhere  to  one  or  other  party 
in  a  K-ditiuu  (fur  these  laws  sx  Plutarch's  Solon,  chs.  30-24}. 

The  laws  were  inscribed  on  Kyrbtit  or  tablets  framed  m  wood 
whkh  could  be  swung  round  (benoe  also  called  «mnws).  The  bouli 
M  a  body  wran  to  obMnw  the  lawe,  aad  each  aidWn  undertook 
to  letup  a  Ufe-ri»faldenetatHeat  Odphiif  heahiMldbeconvieted 
of  tiaaqr'<!»>'<e  them. 

Soloa  appears  to  have    iipplcDHntCd  his  cii.irtnieMts  by  .1  law 

diat  they  should  remain  in  force  for  one  hundred  yeurs,  and  accord- 
ing to  another  account  that  his  laws,  though  not  the  l>cst.  should 
stand  unchanged  for  ten  years  (Plut.  ScUm,  35;  Herod,  i.  2<)). 
Yet  according  to  the  CentlitutioH  0/  Alkens  (chs.  (uiiliout 
wMch  the  period  from  Solon  to  Peisistratus  was  a  blank),  when  Solon 
went  abroad  in  593(?)  the  city  was  disturlied,  and  in  the  fifth  year 
diMen^ion  bw-anie  so  acute  that  no  archon  was  elected  (for  the 
chronological  problem,  tee  }.  E.  .Sandys,  Conaitution  0}  Alhms, 
ch.  13,  note);  again  four  years  Utter. the  tame  aaa>r4iia  {Lt.  no  archon 
elected)  txcuned.  Then  four  ycara  hter  the  archon  Damasias 
f.Sfll  ?)  continue*!  in  office  illegiilly  for  two  years  and  two  months. 
The  office  of  the  archon  Wivs  then  put  into  commission  of  ten:  five 
from  the  ILuiMtrids.  three  from  the  .■\groeri  and  two  from  the  Dcnii- 
urgi,  and  for  twenty  years  the  state  was  in  a  condition  of  strife. 
Thus  we  see  that  twelve  years  of  Mrifc  (uwir^  to  Solon's  financial 
lefmiMi^  ended  in  the  levcnal  of  Solon  ■  classification  by  assesB- 
nwnt.  We  are,  therefore,  driven  to  cooclude  that  the  practical 
valtte  of  his  l,iws  was  due  to  the  strong  and  enlightened  govern- 
ment of  Peisiftratus.  who»e  tyranny  put  an  end  to  the  quarrels 
between  the  Shore,  the  Upland  and  the  Plain,  and  the  sUisil  of  rich 
and  poor. 

See  editions  with  notes  of  Constitution  0/  Athens  (j.t'.};  historieii 
of  Greece  later  thaa  1891  (e.g.  Busolt,  &c.).  See  ate  GBiiBrd, 
Quetques  rifommt  d»  Snlen  (1907) ;  CavaignaCi  hi  Same  i»  nUet.. 
I'xi^s  All  worfce  aMetior  to  the  publiGaooia  of  the  ConstUuiion 
irv  <<<  far  cot  «f  date^  but  lefeience  ihoHld  be  made  to  the  work 
ofGrote.  (J.M.M.) 

S0L5TICB  (Let.  teUHtium,  from  s<d,  sun,  and  sistere,  to  stand 
StiU)»  in  astronomy  cither  of  (he  two  points  at  which  the  sun 
readiea  its  greatest  declination  north  or  south.  Each  solstice 
is  iqioii  tbe  ecliptic  midway  betmen  the  equinonik  and  tbcre- 
fm  90^  fram  eadk  The  tenn  li  abo  applied  to  tlM  manMBt 
at  wMdtthe  nn  teaches  the  pofait  thtu  defined. 

SOUFNTUM  (Gr.  ZeMftt  or  ZoMQs),  an  ancient  town  of 
Sicily,  one  of  the  three  chief  Phoenician  settlements  in  the  isl.md, 
situated  on  the  north  roast,  10  m.  E.  of  Panortnus  (Palermo). 
600  ft.  above  sca-lcvcl,  on  the  S.E.  side  of  Motite  Catalfuno 
(1225  (t.),  in  a  naturally  strong  situation,  aiiJ  commanding  a 
fine  view.  The  date  of  its  first  occupation  is.  like  ih.tt  of  Panor- 
mus,  unknown.  It  continued  to  be  a  CarthaKinian  possession 
almost  uniriterrup;f<lly  until  the  First  Punic  War,  when,  after 
(he  fall  of  Panormus,  it  opened  its  gates  to  the  Romans.  In  the 
Roman  period  it  seems  to  have  been  of  no  great  importance; 
an  inscription,  erected  by  the  dtiaens  in  honour  of  Fulvia  Plau- 
tilla,  tbe  vvifc  of  Caracalla,  waa  fmtnd  then  in  1S5;.  It  was 
pcrh^  destroyed  by  the  SaiaceBS  and  b  now  entirely  deserted, 
Eicavations  have  braaght  to  li^  cooaidenUe  remanis  of  the 
aadent  town,  bdongiag  entirely  to  th«  Koman  period,  aad  a 
good  deal  still  remains  unexplored.  An  archaic  oiuata]  Artemis 
sitting  between  a  lion  and  a  panther,  found  here,  Is  in  the  museum 
at  PaJcrmo.  with  other  antiquities  from  this  site.  With  the 
exception  of  ihc  winding  ro.iii  by  whirh  thi;  town  w;ls  approached 
on  the  south,  the  streets,  di-spilc  the  uncvtnness  ot  the  ground, 
which  in  places  is  so  steep  that  steps  have  to  he  introdLii  eil,  irc 
l.iid  nut  regularly,  runniiip  from  c.ist  lo  west  and  from  noflb 
to  south,  and  intcrsi-'iitif;  at  ri^hr  ;irigle.s.  They  .arc  as  .1  nib' 
pave<l  with  slabs  of  .stone.  The  houstts  were  conslruclcd  of 
rough  walling,  which  was  afterwards  plastere<l  over;  the  natural 
Tock  is  often  used  for  tlie  lower  part  of  the  walls.  One  of 
tbe  Itfgest  of  them,  irith  a  peristyle,  is  currently,  tbougii 


wroQi^,  called  the  Gymnasium.  Near  the  top  of  the  town  an 
some  dsteias  cot  la  the  rack,  and  at  tbe  aommit  is  a  laricr 
house  than  usual,  wfth  moaalc  pavements  and  paintings  on 

its  walls.  (T.  As.) 

SOLUTION  (from  Laf.  cohere,  to  loosen,  dissolve).  WTien  a 
,  solid  such  as  salt  or  sugar  dissolves  in  contact  wnth  water  to 
form  a  uniform  substance  from  which  the  component*  may  be 
reRainid  by  rvi-xiration  the  substance  is  called  a  solution. 
Gases  loo  di.ssolve  in  liquids,  while  mixtures  of  various  liquids 
show  similar  properties.  Certain  solids  also  consist  of  two  or 
more  components  ■v.-h'u.  h  aro  u-iiied  so  as  to  show  similar  effects. 
All  these  cases  of  sniui  m  :  r.  to  be  distinguished  from  chemical 
compounds  on  the  one  hand,  and  from  simple  miztuna  oo  the 
other.  When  a  substance  coataina  its  cmiponeiits  In  dcflnto 
proportions  which  can  only  change,  if  at  all,  by  sudden  sMfS,  it 
may  be  cfasied  as  a  diemhad  oomponnd.  When  the  rdative 
quaatfties  of  the  components  cao  vary  continuously  witUa 
certain  limits,  the  substance  is  either  a  solution  or  a  mixture. 
The  distinction  between  these  two  classes  is  not  shan>:  though 
when  the  jiropertics  of  the  resultant  are  sensibly  the  sum  of 
those  of  the  pure  components,  .\s  is  nearly  the  case  for  a  complex 
gas  such  as  air,  it  is  usual  to  cbiss  it  .-us  a  mixture.  When  the 
pr<ifK.'rl ies  o!  tlie  resultant  substance  are  different  from  those 
of  the  fomp<incnts  and  it  is  not  a  chemical  compound  we  define 
il  !LS  a  solution. 

Historical. — Solutions  were  not  distiiyiished  from  definite 
chemical  oonyxiunds  till  John  Dalton  dfacovered  the  laws  of 
definite  aad  multiple  proportiooab  bat  floaaiy  esrfler  observations 
00  the  sdubiUty  of  solids  in  water  and  the  density  ot  tbe  resulting 
solutions  had  been  made.  As  early  as  178S  Sir  Charles  Blagden 
(1748-1820)  made  measurements  of  the  frei/ir.g  points  of  salt 
solutions,  and  showed  thiit  the  d  '-ircssion  of  fr<t.^irjg  [>o:ni  was 
roughly  proportional  to  the  amount  oi  s-iil  ilissoivcd.  .About 
1S50  Thomas  Graham  published  his  famous  experiments  on 
diffusion,  Ixjlh  with  and  without  a  separating  membrane.  In 
1S67  botanical  invest iKalions  by  M.  Tr  lu  i  .  r.rsd  in  1R77  others 
by  W.  I'letTer,  made  knosvn  the  phenomena  of  the  osmotic 
pressure  which  is  set  up  by  the  passage  of  solvent  through  a 
membrane  impermeable  to  the  dissolved  substance  or  solute. 
The  importaaoe  of  these  experiments  from  the  physic.1l  point 
of  view  was  recognized  by  J.  H.  van't  Hofl  in  1885,  who  showed 
that  Pfeffer's  results  indicated  that  osmotic  pressure  of  a  dilute 
solutioQ  coafewned  to  the  well-known  laws  of  gas  pressnre, 
aad  had  tlio  same  absahito  value  as  the  same  number  of  mole* 
culcs  woidd  eieit  as  a  (as  fiUInc  a  space  equal  to  the  valtie  of 
the  solvcat.  The  conception  of  a  semi-permeable  membrane, 
permeable  to  the  solvent  only,  was  used  by  van't  Hoflf  as  a 
means  of  applying  the  principles  of  thcrmodj-namics  to  the 
theory  of  lyplulion. 
!  .Vnothcr  method  of  applying  the  same  principles  is  due  to 
J.  Willard  Gibbs.  who  considered  the  whole  problem  of  physical 
and  chetiiital  equilibrium  in  [wpers  published  in  1S77.  though 
the  appbVation  of  bis  principles  oidy  bej;an  lo  make  extensive 
progress  about  twenty  years  after  the  publication  of  his  purely 
theoretical  investigations.  The  phenomena  of  solution  and  of 
vapour  pressure  cxinsiitutc  cases  of  equilibrium,  and  conform 
to  the  laws  deduced  by  Gibbs,  which  thus  yield  a  valuable 
method  of  investigating  and  dassi^ing  the  equilibda  of 
solutions. 

Solubility.— Some  pairs  of  Uquids  ai»  iolnblft  la  each  other 
in  all  proportions,  but,  in  general,  when  dealing  with  solutfons 
of  solids  or  gases  in  liquids,  a  definite  limit  is  reached  to  the 
amount  which  will  go  into  solution  when  the  liquid  is  in  contact 

with  excess  of  the  solid  or  g.is.  This  limit  depends  on  the  nature 
of  the  two  conirMHii'iiis.  on  the  Icmjicraturc  and  on  ilu-  pttssurc. 

!  W  hen  :lie  liniit  luaclicd  the  solution  is  said  to  ^,J  utilU;:!, 
and  the  svstem  is  111  equilibrium.    If  the  solution  01  .1  solid 

I  n-.i>re  soluble  when  hot  be  rooli-ii  hi'ow  ihr  s;ituration  point, 

I the  whole  of  the  solid  somelimes  remains  in  solution.  The 
liquid  is  then  said  to  be  supersaturated.  But  here  the  conditions 
are  different  owing  to  the  absence  of  solid.  If  a  oyMal  of  the 
■oBd  be  added,  the  oooditiim  of  aupenatuiatiam  »  dcMiofed, 
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and  the  ordinary  equilibrium  of  saturation  is  reached  by  precipi- 
tation of  solid  from  solution. 

The  quantity  of  »ubstancc,  or  solute,  which  a  given  quantity  of 
liquid  or  x)I\liu  will  disMilvc  in  pri-M-'iKe  of  excess  of  tlii;  solute 
imasiirrs  the  HjUibility  of  the  solute  in  the  givin  w>lvtnt  in  the 
rondiiiuns  of  trmperatun-  .ir.il  | in -.•.nii'.  i'lii-  ^oluiiilllii-^  of 
may  be  expressed  in  termb  uf  the  m^a  of  wlute  which  will  di-SMilve 
in  too  mminN  of  water. 

TtelollowinK  may  be  taten  aa  eJcampleB^— 


Sotttte.  ' 

Chemira! 
Conatitution 
of  CIm  Solid* 

"-■olubilitv 

■to'C. 

atao'C. 

at  too'c. 

Sodium  chloride 
Potassium  nitrate  . 
Kariiim  1  hlor  ide 
l'ui)[KT  sulphate 
Calcium  carbonate 
Silver  nitiate  .  . 

NaCt 

KNO, 

HaCI, 

CuSO, 

CaCOi 

35-7 
<.V3 

30  9 
1 5-5 

O-OOlS 

t>l-9 

36-0 
3ta 

35-7 

JJ-O 

(at  i9*-5 

39-8 
247  0 

Kv5 
o-ooi>> 

Illl-O 

(at  110°) 

When  dealing  ivith  gases  it  is  usually  more  convenient  to  pxpr«'»« 
the  solubility  a*  the  nttio  of  the  volume  of  the  gas  absorlx?*!  to  the 
voluincr  of  ;hi-  alwirbin^  litiuid.  For  ga>«-»  siuih  a»  o\\j;imi  aim] 
nitroKi'ii  liissii'iveil  in  vi.itcr  the  solubility  as  thus  defined  is  inde- 
I»jmi(  lit  ul  the  pressure,  or  the  maiM  of  ga.s  diwolved  i«  propor- 
tioruil  to  the  pre»»ufe.  This  relation  does  not  hold  for  very  soluble 
gaies,  such  as  ammonia,  at  low  temperature*.  .Vs  a  t;ener;il  rule 
gases  arc  lo*  i«iluble  at  high  than  at  low  tempera tuni>— unlike  the 
majority  of  solids.  Thus  oxyccn,  4-89  volumes  of  whii  h  di-i'oiUe 
at  almo>i.)lieric  prewurc  in  1  volume  of  water  at  0°  C.  only  dissolves 
to  the  extent  of  3' 10  volumes  at  ao*  and  170  volunH:»at  100'. 

Catut  tf  S«hMliiy.—ht  the  outaet  of  the  subject  «e  are  met 
hy  a  fundiiiMntal  pioUeiii,  to  which  no  complete  aanKr  can 
\te  pven;  Why  do  certain  tubMancca  diaolve  in  certain  other 

sufjitaim-s  and  not  in  dlfTcrcnt  substances?  Why  are  some 
paifb  ot  liquids  misrible  in  each  other  in  all  proportions,  while 
other  pairs  do  not  mix  .it  ail.  or  <inly  '.o  a  limited  extent?  No 
satisfac'on,-  comlil inn  of  s^ilubility  with  chemical  or  other 
properties  has  lieen  nuHc,  It  is  ]M)ssible  to  stale  the  conditions 
of  solubility  in  terms  of  the  theory  of  available  energy,  but  the 
restilt  comes  to  little  more  than  3  rc-siatemcnt  of  the  problem 
in  other  terms.  Nevertheleaa,  such  a  re-statcment  is  in  itself 
an  advance  in  knowledge.  It  b  certain  then  that 
diiiolittkn  occurs  the  available  energy  of  the  whole 
tystem  Is  decnaaed  by  the  prooca,  while  when  equOibrium  is 
reached  and  the  solution  is  saturated  the  available  energy  is  a 
minimum.  When  a  variable  quantity  is  at  a  minimum  a  slight 
change  in  the  system  docs  not  atTect  its  \  alue,  and  therefore, 
wheti  a  solution  is  saturated,  the  inureast  in  ihe  available  etiergy 
of  the  liquiil  pti;.^r  pTDi'ui-ni  1>\-  > liss<ilvin^;  i:i  il  ^oiiie  ot  I  lie  solid 
must  l>e  equal  to  the  decrease  in  the  available  energy  of  the  solid 
phase,  catised  by  the  abstraction  from  the  bulk  of  that  part 
dissolved.  The  general  theory  of  such  equilibria  will  be  studied 
later  under  the  head  of  the  phase  rule. 

It  it  poaaiUe  that  a  condadon  may  he  made  between  aohibility 
and  the  energy  of  surface  tension.  If  a  solid  it  inmerted  in  a 
liquid  a  certain  part  of  the  energy  of  the  system  depends  on, 
and  is  proportional  to,  the  area  of  contact  between  solid  and 
liquid.  Similarly  with  two  liquids  like  oil  and  water,  which  do 
not  mix.  we  h.ive  surfaie  energy  proportional  to  the  area  of 
rontact.  Kquilibriiim  re<|uires  that  the  avaiLiljk-  energy  and 
therefore  the  area  of  contact  sboulti  be  a  mininmm,  as  is  demon- 
strated in  Plateau's  beautiful  experiment,  where  a  large  drop  of 
oil  is  placed  in  a  liquid  of  equal  di  nsity  and  a  perfect  sphere  is 
fanned.  Ut  however,  the  energy  of  surface  tension  between 
the  two  wbnancea  were  negative  the  surface  would  tend  to  a 
maziraum,  and  complete  mixture  woold  follow.  Fkom  this 
(Mint  of  view  the  natural  solubility  of  two  substancea  bivdvca  a 
negative  energy'  of  surface  tension  between  them. 

(iilibs's  Phase  Rulf.  A  saturated  solution  is  a  system  in  cquili- 
briuni,  and  exhibits  the  thermodynamic  relations  which  hold 
for  all  such  systems.  Just  as  two  eleclrilied  bodies  are  in 
equilibrium  when  their  electric  potentials  arc  equal,  so  two 
parts  of  a  chemical  and  physical  system  are  in  equilibrium  when 
there  is  cquaUty  between  the  chtmuit  ptUtUialt  of  each  corn- 
mi  In  the  two  part*.  Thus  water  and  steam  are  in 


equilibrium  with  each  other  when  the  chemical  potantial  of  water 
sul>stancc  is  the  same  in  the  liqtild  as  in  the  vapour.  The 
chemical  |M>icntials  ate  dearly  functions  of  the  composition  of 
the  s>-stem,  and  of  its  temperature  and  pressure.  It  is  usual 
to  call  each  part  of  the  system  of  unifonnooapaaition  throuch* 
out  a  pkast;  in  the  crample  given,  water  Hhetanoe,  the  only 
component  ia  pieaent  in  two  phases — a  liquid  phase  and  a  vapour 
phase,  and  when  the  potentials  of  the  compwneni  are  the  some 
in  each  phase  equilibrium  exists. 

If  in  unit  masa  of  any  phase  we  have  n  components  instead  of  one 
wc  must  know  the  amount  of  n—l  components  prewnt  in  that 
unit  ma»  before  we  know  the  exact  cumpusition  of  it.  Thus  if 
in  one  gramme  of  a  mixture  of  water,  alconol  and  mlt  we  are  told 
the  amntint  of  water  and  rait,  we  can  teH  the  amount  of  alcohol. 
If.  instead  of  one  phase,  we  have  r  phases,  wc  must  find  out  the 
v.ll^ll•^  of  rin  — ij  quiiiititiei!.  lielore  we  know  the  composition 
<j|  the  uhole  by.stem.  Thus,  to  investiKate  the  i iimixi^i: ion  <ii  the 
rfin  vve  ttuist  1h*  able  to  c.iltutate  tile  \aUie  < 'f  r  ;  rj  —  I  /  iinVnown 
quantities.  To  these  must  be  added  the  external  viiriables  of 
temperature  and  prewuie,  and  then  aa  the  total  mualMr  of  vaiiablas, 
we  have  r  (i»-f  i)  +  1. 

To  determine  thewL'  variables  wc  may  form  equations  between 
the  chemical  potentials  of  the  different  romponents— quantities 
which  are  funcii^ev  of  the  x-ariables  to  be  iletermine-d.  If  and 
)tt  denote  the  |iitri.:iils  of  any  one  component  in  i»o  ph.n^-s  in 
contact,  when  tliete  i«>  equilibrium,  we  know  that  ^i-ms-  If 
a  third  phase  is  in  cquilibnum  with  the  Other  two  we  have  alx) 
Ml -Ml.  These  two  equations  involve  the  third  relation  >ii-Ma> 
V.  hi.-h  therefore  is  not  an  independent  equation.  Hence  with  three 
nluii<c«  we  can  form  two  independent  equations  for  eo^  enmpuoent. 
with  r  phases  we  ran  form  r  — I  e<]u.'^tions  for  each  romponeni,  and 
with  B  coni[«ineiit»  ami  r  ))lu>Ne>  we  ol  11,1111  n'j—  I ;  equations. 

N'.iw  l:y  •■'•■■nu  ri.irv-  algelira  we  know  that  It  thr  numtxT  of  iniU- 
|.i-vl' ii'.  . .  pi.ii  ,i  I-  .  1  il  '.lual  to  the  nuniln-r  of  urikr;i'V'.n  quantitiis 
all  ttii  unknown  quantities  can  be  determined,  and  can  |xis»e>«  each 
one  value  only.  Thus  we  shall  be  able  to  specify  the  system  cocn- 
pletcly  wbea  the  number  of  variables,  via.  r  (n— 1)-(-3,  is  equal 
to  the  number  of  equations,  viz.  «(r— 1);  that  is  when  r»n  3. 
Thus,  when  a  .system  possesses  two  more  phases  than  the  number 
of  its  comfMinenK.  all  the  pha!*!«  will  l>e  in  e<iuilil)rium  with  e.ii  h 
other  at  one  definite  composition,  one  >li  tinire  teiiiin  r.ii  ;:re  ,1111]  one 
defuiilc  prciwure,  and  in  no  other  condition*.  To  lake  the  simplest 
CISC  of  a  one  component  s>'stcm  water  substance  has  its  three 
phaacs  of  solid  ice,  Uquid  water  and  gaseous  vapour  in  equilibrium 
with  each  other  at  the  freezing  point  of  water  under  the  pressuK 
of  its  own  vapour.  If  we  attempt  to  change  cither  the  temperature 
or  the  pressure  ice  will  melt,  water  will  evaporate  or  vapour  con- 
dense until  one  or  other  of  the  phasev  lia»  vanished.  We  then  haw 
in  equililirium  two  phases  onlv.  an<l  the  t<  niix  rnture  .md  pressure 
TTi,i\  rli,ini;c.  1  (mi-.,  il  «!•  sUjipK  In  . 11  III  ii.f  r-  i\ture  i<{  ii  i-.  «ati  r 
and  sie.ini  ice  will  melt  and  eventually  vanish.  We  then  luive 
water  and  vapour  in  equilibrium,  and,  as  more  heat  enters,  the  tem- 
perature rises  and  the  vapour-pressure  rises  with  it.  But,  if  we 
fix  arbitrarily  the  temperature  the  pressure  of  cquililirium  can 
have  one  value  only.  Thus  by  fixing  one  variable  we  fix  the  stale 
of  the  whole  sv^tem.  This  condition  is  represented  in  the  alge- 
braic theory  when  we  have  one  more  unkn  iwn  quantity  than  llie 
number  ot  equalioiik;  i^.  when  r(»— 1)  -)-  j  =  B(f  — l)  -f  I  or 
r-n-)-i,  and  the  number  of  phases  is  one  more  than  the  number 
of  components.  Similarly  if  we  have  F  more  unknowns^  than  we 
have  equations  to  determine  them,  wc  muiit  fix  arbitnrily  F  co- 


ordinates before  we  fix  the  state  of  the  whole  svstcm.  The  number 
F  is  called  the  numbrr  «f  drgrtfs  of  freedom  of  the  system,  and  in 
measured  bv  the  exi  eh-,  of  the  nuiiil>er  of  unki; 


nowns  over  the  number 
of  varial/as.     Thus  I-'  =  r(n  —  I )  +  j  —  n[r  —  —  r-Ha,  a 

result  ■.'.Iri  li  w.is  (Inluri'd  by  J.  U'illaril  (iibbs  (1839-I9IW 
is  known  as  Cabbs's  Phasc-IUilc  (sec  EkekgetICS). 

The  phenomeaa  of  cquilibiium  can  be  represented  < 
Thus,  u  we  take  our  oo-ordinatea  to  lepcescnt 
pcrature,  the  state  of  the  sysiem.s  p 
with  ice,  water  and  vapour  in 
equilibrium  i»  represented  by  the 
point  ()  where  the  pressure  is 
that  of  the  vapour  of  water  at 
the  freezing  point  and  the  tem- 
perature is  the  freesing  Point 
under  that  pwnura.  If  au  the 
loe  he  meltea,  we  pern  abng  the 

vapour  preaaurc  curve  of  water 
0.\.  If  all  the  water  l>e  Uui(n, 
we  have  the  vajHiur  pressure 
curve  of  ice  OB:  while,  if  the 
pressure  be  raised,  so  that  all 
Che  TUOur  vanishes,  we  get  the 

cum  OC  of  equilibrium  between  „.  . 

the  nessure  and  the  f raesing  point  of  water.  The  slope  of  tbcie 
'   ~  hy  tSe  so<ar 


Fic.  I. 


ao<aiicd  "latent  heat  equation' 
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(mc  TasuiOOTllAiac*),  ipldt->,it{p,-vi).  whcix-  p  and  (  denote 

the  pressure  and  temperature.  X  the  heat  rcouircd  to  thanijL-  -jnit 
riuiss  <i!   *hr  -.y^lfiiis  Irciiu  <)ne  phase  to  the  other,  .iivi 
the  re-.uliing  chjnRc  in  volume.  The  vihaae  rule  combined  with  the 
latent  heat  equation  fioiiWliM  the  WBOh  tfaeofy  of  dicniol  and 
phyiiical  tK|uilibriiim. 

Application  lo  Soiuliims. — In  a  system  containing  a  solution 
wc  have  to  deal  with  two  components  at  least.  The  simplest 
case  is  thai  of  water  and  a  salt,  such  as  soflium  chloride,  which 
crystallizes  without  water.  To  obtain  a  non-variant  sysicm,  wc 
nust  aSKmble  four  phases — two  more  than  the  tiutnl>L-r  of 
compononts.  The  four  phases  are  (i)  crjrstals  of  salt,  (2) 
crystals  of  ice,  (3)  a  saturated  solution  of  the  salt  in  water,  and 
(4)  the- vapour,  which  is  that  practically  of  water  alcoe,  since  the 
■ak  It  iHBFvaktile  at  the  t«npei«t«n  la  qtaestloo.  Equili- 
bdum  between  these  phases  is  obtataied  at  the  f reeifaig  point  of 
the  saturated  solution  under  the  pressure  of  the  vapour.  At  that 
pressure  and  teniper.iiurc  the  four  phases  can  co-exist,  and,  as 
long  as  all  of  them  .ire  present,  the  pressure  and  tcmfx:rature  will 
rrm.iin  sliady.  Thus  a  mixuire  <jf  ice,  salt  and  the  saturated 
solution  ha.H  a  const ar.t  irei-zinp  iKjirsl.  and  the  composition  of 
the  solution  is  coiistanl  and  the  satiie  as.  lh.it  of  the  mixed 
solids  which  freeze  out  on  the  abstraction  of  heat.  This  con- 
stancy both  in  freezing  point  and  composition  formerly  was 
considered  as  a  characteristic  of  a  pure  chemical  compound',  and 
hence  these  mixtures  were  described  as  componenti  and  given 
theaaxneof "  ciyohydiaics." 

In  ftpnnnnting  on  a  diagram  the  phenomena  of  equilibrium 
in  a  two^ompooent  system  we  requite  a  third  axis  aloiif  which 

to  plot  the  composition  of  a 
variable  phase.  It  is  usual 
to  take  three  axes  at  right 
angles  to  each  other  to  repre- 
sent pressure,  temperature 
and  the  comp<"jsition  of  the 
variable  ph.a.se.  On  a  plane 
figure  this  solid  diagram 
must  be  drawn  in  perspec 
live,  the  third  axis  C  being 
imagined  lo  lie  out  of  the 
plane  of  the  paper.  The 
phase-rule  diagram  that  we 
Fic.  2.  construct  is  then  a  sketch 

of  a  solid  model,  the  lines  of  which  do  not  really  lie  in  the  plane 
of  the  paper. 

Let  us  return  to  the  caw  of  the  nvstem  of  salt  and  wator.  At  the 
cr>'ohydrir  point  O  we  have  four  [ih.i--i  s  in  ificsl  l  .1!  a  definite 

pressure,  trtn|iiTa!iire  and  com|x)sition  of  the  liijuid  phii!«.  The 
condition  of  the  svNti-m  is  represented  by  a  sin^e  point  on  the 
diagram.  H  heat  be  added  to  the  mixture  ice  will  melt  and  salt 
diuolve  in  the  water  so  formed.  If  the  tttpply  of  ke  (ails  first 
the  temperature  will  rise,  and,  since  solid  nit  fcmalns,  we  pass 
along  a  curve  0,\  g'^''"K  felalion  between  temperature  am!  ihe 
vapour  pressure  of  the  s;iturated  wjlution.  II,  on  thr  i  thir  hand, 
the  villi  of  the  rryohyilrate  falls  tx-fore  the  ice  the  watir  >;iven  l)y 
the  continui-il  fuMon  dilules  the  sijlution,  and  we  piis«  along  the 
curve  OB  which  shows  the  free/ins  points  of  a  scries  of  solution?  of 
OOOStantly  increasing  dilution.  If  the  pnx-ess  lie  contiijjicd  till 
a  very  targe  qtmntiiy  of  ice  lie  melted  the  resulting  solution  is  so 
dilute  that  it5  fni-rinn  [hiIiu  H  i^  iiirntical  with  that  of  the  pure 
solvent  .^^;ain.  stanint;  from  O.  by  tlir  abstraction  of  heat  we  can 
remove  all  the  liquid  and  travel  aloii>;  (hi-  rurvc  OU  of  euuilibrium 
between  the  two  sj)lids  (si»lt  and  ice)  and  the  vapOUf.  Or,  by  in- 
creasing the  prcHure,  we  elimiiuitc  the  vapour  aod  obtain  the 


curve  OF  giving  the  tdatioa  between  prcawie.  ficenRi^  noint 
eompoaitioH  when  a  aatunted  aoilutioii  b  hi  contact  with  we  and 

S!>ll. 

If  the  salt  cr>-5tallize»  with  a  certain  amount  of  water  as  well 
as  with  none,  we  get  a  second  point  of  equilibrium  between  four 
phases.  SkIuiui  sulphate,  for  mstance,  cryMalKse*  below  ■s2-().° 
as  Na^Sf)4■loH)0.  and  above  that  tempcratlire  OS  the  anhydrous 
solid  Na,S04.  Taking  the  |x>int  O  to  denote  the atateof  equilibrium 
betwe<>n  ice,  hydrate,  saturated  solution  and  vapour,  we  pass  akmg 
OA  till  a  new  ioUd  phase,  that  of  Na^4.  appears  at  3>-«*;  (ram 
this  point  ariie  fouT  curvBS.  aaakfiNiB  to  WH.divefgiiig  firom  the 
point  O. 

For  the  quantitative  study  of  such  systems  in  detail  it 
is  convenient  to  draw  plane  diagrams  which  are  theoretically 
proieciiona  of  the  curras  of  the  solid  phase  nde  diafmas  «n  one 
or  other  of  these  pianea.   Experiments  on  the  rebnoo  between 


temperature  and  concentration  are  illustnted  by  pn^ccting  tb* 

<  ur\e  0.\  of  fi^.  2  on  the  /i-planc.  The  pressure  at  each  point 
^i;ould  lie  that   <if   thr  \a|xi,;T,  bnl     a:.!  r   ihi    ■■ollllidil\    <it   a  s<]lid 

doe»,  not  change  much  with  pressure,  measurements  under  the 
constant  atmospheric  presam  give  a  curve  practically  hkntical 
with  the  theoretical  one. 


Fig.  3  gives  the  equiHbrfttm  between  a« 
Iter  in  mis  way.  B  la  the  frectinc  pofait  of 


pure  water.  6  that 


Fio.  3. 

of  a  saturated  solution  of  NaiSO.- ioM,0.  The  curve  OP  iepie> 
M-nt»  the  varying  s^ilubiUly  of  the  hydrate  the  temperatUIV  nies 
from  the  cryuhydric  jxiint  to  31(1".  M  that  temjKrature  cpi  ttals 
of  the  anhydrous  .NajSJ)  appear,  and  a  new  fixed  equililir;.:m 
exists  between  the  lour  phases — hydrate,  anhvdrous  salt,  s<jlution 
and  \^pour.  As  heat  m  supplied,  the  byorate  Is  transformed 
gradual! V  into  the  anhydrous  salt  and  water.  When  this  process 
IS  complete  the  temperature  rises,  and  we  pass  along  a  new  curve 
giving  the  equilibrium  between  anhydrous  cr>»taU,  soluttoo  and 
vapour.  In  this  particular  case  the  solubility  dcacasea  srith  rise 
of  temperature.  Thialiehavianriseaceptioaal. 

Tiro  Liquid  ComponeKU.—The  more  complete  phenomena  of 
mutual  solubility  are  illustrated  by  the  case  of  plienol  and  water. 

In  lie;.  4  .\  represents  'lie 
freezing  point  of  pure  wattr. 
and  AH  the  freezing  point 
cur\'c  showing  the  depression 
of  the  freezing  |X)int  as  phenol 
is  added.  At  B  is  a  non- 
variant  system  made  up  of 
ice.  solid  phenol,  saluratctl 
solution  and  vapoor.  BCD 
is  the  solubility  cnrve  of 
phenol  in  water.  At  C  a  new 
liquid  phase  appeals— the 
solution  of  water  In  liquid 
phenol,  the  solubility  of  which 
is  represented  by  the  curve 
DE.  .\t  D  the  composition  of  the  two  liquids  becomes  identical, 
and  at  temperatures  abo\'c  D,  6fl°C  the  liquids  are  soluble  in  each 
other  in  all  |)ro|"  rt  j  m-,  and  only  one  liquid  phase  i  xist  If 
the  two  substances  are  soluble  in  each  other  in  all  pro(Kirlions 
at  all  tcniper.aturcs  above  their  mcltinK  points  we  get  a  diagram 
reiluccd  to  the  two  fusion  curves  cutting  each  other  at  a  noo- 
variant  point.  This  U-havioUT  ts  UltHttatCd  by  the  CaSe  of 
silver  and  copper  (fig.  5).  o  ao  «o  «o  »o 
At  the  non-variant  point 
the  two  metals  freeze  out 
together  and  the  composi-  '"^ 
tion  of  the  liquid  is  Uie 
same  as  that  of  the  mixed 
solid  winch  crystallises  from 
it ,  The  solid  fs  then  known 

as  a  culeclic  alloy. 

.•\  liquid  in  which  the  com- 
|lo^ition  is  nearly  that  of  the 
eutectic  shows  the  changes  tn,.  5. 

in  the  ratn  of  fail  of  tempera- 

tore  as  it  is  ailowed  to  cool.  First  a  small  quantity  of  one  of  the 
pure  components  begins  to  crystallize  out,  and  the  rate  of  cooling  is 
thereby  diminishi  d  owim;  to  thu  latent  heat  liberated  by  the  change 
of  state.  This  process  continues  till  the  composition  uf  the  liijuid 
phase  reaches  tnat  of  the  euMctie.  when  the  whole  mass  solidifies 
on  the  further  loss  of  heat  without  diance  of  tempeisture.  giving 
definite  ffcei^  petnt  Theproisesaof  oooSngJbtbuarepn- 
by  a  padi  wUcb  nsns  vertical^  ihiwaiJa     it  cam  the 
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!tng  pcnnt  curve,  tmt  tiMn  travrU  aWrng  it  till  the  noa-variMit 
point  k  raacbed.  latiib  way  two  tcni(>cTatuic|MriaMawcbUMwd 
m  the  inveitigetlan— the  higher  giving  a  point  M  the  equinbnum 
curve,  the  lower  showing  the  non-vari^;it  point. 

Other  pain  of  alloysi.  showing  nwre  complicated  Telations,  arc 
described  in  Alloy.  Experiments  on  alloys  are,  in  some  ways, 
easier  to  make  than  on  pairs  u{  non-metallic  suliNi.itii x^,  ]i;iriK 
owing  to  the  possibility  of  polishing  sections  (or  microec-opic  examina- 
tion, and  the  tevettintion  of  alkya  Ins  done  flmcb  to  cfaiddMetlic 
gcncnil  pbemnnem  at  ■ohidoa.of  iiUdi  metalHe  nlatioB  mimhulea 
a  special  case. 

When  the  two  components  form  chemical  oompoundairlthMcii 
other,  the  pbenonuna  of  mutual  solubility  become  more  complex. 

g|Cw  ^inip'*-'  serve 

»^  an  introduction,  let 
w  acais  turn  to  aUo>-B. 
Cojjper  end  OBtimonv  form 

a  single  cumivmnfl  ShCu,. 
If  cither  <r)|i]x-r  or  anti- 
mony he  added  to  this 
compound,  the  frecring 
point  is  lowered  just  as 
It  would  be  i<  a  new  sub- 
stanoe  were  added,  to  a 
wilvent.  Thus  on  c.ich 
fide  111  the  jxiini  H  repre- 
senting thir*.  i  ornpiiitut,  itie 
cur\-e  f.il'i-i,  rri  «-et■^li^^; 
along  the  cur\c  in  either 
dillNtian.we  come  to  a  nan*variant  or  eutectic  point.  In  onecase 
(tvpresented  by  the  point  A  in  the  figure)  the  solid  whirJi  freetesoutis 
a  roni;li)nier,-ite  of  cr\-6taU  of  the  compound  with  those  of  antimony, 
in  ihi'  Kthir  1.1^  C  with  those  of  I'opiier.  Thus  in  interj)rcling 
comphaitcd  fm-zing  jxiint  eiiree«,  we  mu^t  look  fur  chemical 
compounds  where  the  curse  shows  a  maximuni,  and  tor  a  eutectic 
or  ciryobydrate  where  two  curves  meet  at  a  minimum  point. 

We  aiC  now  Itlldy  to  ftudy  a  CaiC  where  several  compounds  arc 
formed  between  the  two  component*.    .\  roikI  exam^ilc  is  the 

 equililirium  of  feme  rhlnride 

and  water,  Mudied  1>\  B. 
RoozclKxim.  The  ex]x:ri- 
menial  cur\e  of  solubility  is 
>hown  in  fill-  7.  .\t  .\  we 
h  i..-  the  freeiing  ^xJ'"^  oi 
pure  water,  which  is  lowered 
l>y  the  gradual  addition  of 
terric  chloride  10  '.he  i:s,inncr 
shown  by  the  cur\'e  AB.  At 
B  wc  have  the  naa<vafiant 
cryohydric  point  at  which  ice, 
the  bydnte  Fe«CI<-taH,0, 
the  ntwsted  solution  and 
the  vajwurarc  in  equilibrium 
at  55*  C.  As  the  i>roi>ortion 
of  salt  is  increased,  the 
melting  point  of  the  con- 
glomerate riws,  till,  at  the 
maximum  point  C,  we  have 
the  pure  compound  the  hy- 
drate with  tweU'e  molecules 
*>  of  water.  Bevond  C,  the 
addition  oi  salt  lowers  the 
melting  point  Mrin»  till  at  D  wc  obtain  another  non-variant 
point.  This  indicatca  the  appearance  of  a  new  compound,  which 
should  exist  pure  at  E.  the  next  maximum,  and,  fed  by  tlH-se 
considerations.  Rooxeboom  discovered  and  isohted  a  previously 
unknown  hvdratc,  Fc)Cl,7-H,().  In  a  similar  way  the  curv^c  Ft.ll. 
K-Iweeii  V'^  ■"111  S.i  ,  sh.ms  the  effect  of  the  hydr.ile  Kc:(  li'5ll..l>. 
and  the  curve  HJK  that  of  the  hydrate  F«*tV4H:0,  which,  wlK-n 
MR.  mcHs  at  73-5*— th«  point  J  on  the  diacnin.  At  the  point 
K.  66°,  bcgim  the  oolubibty  curve  of  the  aiuiydRMa  aalt,  Fe^li. 
the  fusion  point  of  which  when  pun  i»  beyood  the  limits  of  the 
diai(ram.  Ix-t  iis  now  trace  the  behaviour  of  a  solution  of  ferrii- 
chloridc  which  is  e\-apor.ited  to  Hrv  nesn  at  a  con-^tiiril  teniiM.-ratiirc 
>i'  \)  '  The  jihcn.  iiiu  ii.i  ••■.,\y  ly-  iriM--' ij.iliil  1>\  fnllnwin^;  n  h"ri- 
luntal  line  acroe«  the  dia^m.  When  the  curvx  BC  is  reached, 
FqiCI«>i3Hrf>  aeparatcs  out.  and  the  tohitiea  eolidiin.  Fuithtr 
renewal  of  water  will  cause  first  liquefactloa,  aa  the  curve  CD  ts 
Tkas^d,  and  then  rrsulidification  to  FcjCl»-7HjO  when  DE  is  cut. 
.Vc.iin  thr  s,,|iij  will  liquefy  and  once  more  Ixi-ome  s<ilid  as 
I  e:(  1,  5HjO.  Still  fimher  evuiioration  causes  these  m-stnls  to 
cttli»ri-we  and  pa.-^i  into  the  annydrous  salt.  As  wo  h.i\i  sicn. 
the  nuixiina  of  the  various  curve-branches  at  C,  E,  (.'•,  and  J  corre- 
spond with  the  mcltiiig  noints  of  the  various  hydrates  at  37  ,  M-j*. 
56"  and  73  5"  respectively;  »nd  at  these  points  melting  or  tolidufioa- 
tion  of  the  whole  mass  can  occur  at  constant  temperature.  But 
we  have  also  found  this  behaviour  to  be  characteristic  of  the  non- 
variant  or  transition  points,  which,  in  this  ca*e,  ate  feomeatcd 
br the  poioU B,D.F,Hnd  fc(-S5'.17-4*,30*.ss*aad  €6*).  Tfaua 


in  two  ways  at  least  a  (  onrtant  iiieltinn  )Kani  can  be  obtained  in  a 
Iwo-comixinent  .•.>  stem. 

Sotid  Solulions. — In  ail  ihe  cases  hitherlo  considered,  the 
liquid  phase  alone  has  been  cap,iblc  of  contin-jous  variation  in 
composition.  The  solid  phase;*  each  have  l>cci>  oi  one  definilc 
substance.  Crystals  of  ice  may  lie  side  by  side  with  crystals 
of  common  &ait,  but  each  crystalline  individual  ia  cither  ice  or 
salt;  no  one  crystal  contaui::  Lo.h  components  b  pcoportions 
which  cut  be  vuied  continuoualy.  £ut,  in  other  ctBcs,  ayatab 
are  kaown  in  which  both  ounpoiMBts  may  enter.  Such  pbeno- 
mcn  aie  well  known  in  the  ahuaar- double  sulpheto  of  aln- 
miniun  with  mother  metaL  Here  the  other  Bactal  may  be  one, 
such  as  potassium,  or  two,  such  as  potassium  and  sodium,  and, 
in  the  latter  case,  the  proportion  between  the  two  may  vary 
continuously  lhrui:);hoii;  wide  limits.  Soch Structwei ate knom 
as  mixed  crystals  or  Mjlid  .'^ilulions. 

The  theoretical  form  of  the  frce/inc  point  diagrams  when  solid 
aoluttona  are  present  dc^ndj<  on  the  relation  between  the  available 
energy  and  the  composition  in  the  two  phases.  This  ndation  ia 
known  when  the  amount  ci  either  component  present  Ib  the  otfasr 
is  very  amall,  fior  it  ia  then  the  relation  for  a  dilute  tystaoi  and  can 


Fig.  8. 
be  calculated. 
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But  at  intermediate  compositions  wc  can  onl>' 


guess  at  the  form  of  the  enerey-composition  cur\'e,  and  the  frcexing 
point  comfxisition  curve,  deduced  from  it,  will  %'arv  according  to 
the  supposition  which  we  make.  With  the  most  likely  forms  for 
the  encrg^■  nirws  we  get  the  accompanyiaf  diagram  lor  the  lelatioa 
between  frcezini,;  point  and  concentration. 

It  will  l>e  noticed  that  in  all  thex-  theori-tical  cur>'e*  the  points 
of  initial  fusion  and  solidification  do  not  in  general  coincide;  we 
reach  a  different  curve  first  according  as  we  approach  the  diagram 
from  below,  where  all  is  solid,  or  frcmi  above,  where  all  is  liquid. 
Again,  it  wiH  be  seen  that  the  addition  of  a  small  quantity  of  one 
component,  lay  B,  to  the  other,  A,  docs  not  necessarily  lower  the 
mcItmK  ixiint.  a*  it  doe«  with  system*  with  no  solid  solutions;  it 
is  quite  as  likely  to  cause  it  to  riw.  The  m-cond  ami  third  figures, 
too,  show  that  the  presence  of  solid  solutions  may  simulate  the 
phenomena  of  chemical  oombinatioo,  where  the  curve  reaches  a 
maximum,  .^nd  of  non-variant  systems  where  we  get  a  minimum. 
The  fourth  figure  shows  that,  in  wme  cases,  it  should  be  possible 
for  solid  solutions  to  be  present  in  a  limit<-d  part  of  the  field  only, 
Ixini;  absent  lictween  the  two  nearly  vertical  lines  in  fig.  II. 
1  .\5ii-riiiu-iit  has  revelled  the  exi^=ten<c  of  systems  in  which  ihcs* 
phenomena  arc  displa)'ed.  As  an  example  we  may  take  the  care 
of  mittHfes  of  aaphtKilcae  and  ^naphthol,  aubstaBces  which  form 
solid  soTutions  fat  each  other.  The  freenig  and  meltliiK  point 
rur\-es  arc  exactly  similar  to  theoretical  curves  of  fig.  8.  the 
poiii-.  .\  ri'prewntmg  pure  naphthalene  and  B  niire  ^naphthoL 
\\'hi'?i  I  hi-  iijiiilibria  iH-come  more  complex  difficulties  of  inter;>Te- 
talior.  <<\   the  i-xj  <riir.i-ntal  re--iilt^^  ,iri..<.-     !t   is.  often  \ery 

dirticult  to  distinguish  lK.twccn  a  chemical  compound,  for  example, 
and  the  case  of  solid  solution  represented  by  fig.  o.  All  available 
cN  idence,  from  the  freering  point  curve  and  from  other  sources  must 
l>c  «Tutiniied  l>eforc  an  opinion  is  pronoimced.  Hut  the  elucida- 
tion of  the  compliratcfl  jmc.-.i  mcna  of  solid  solutions  would  haw 
Ken  impoiisiblc  without  the  theoretical  knowledge  deduced  from 
the  principle  of  available  energy. 

Supersaluratiofi. — When  a  crystal  of  the  solid  phase  is  present 
the  equilibrium  of  a  solution  is  given  by  the  aulubilily  curves 
we  have  atndkd.  JU,  however,  ^  aoluUon  be  ogoled  slowly  past 
hs  saturatiaa  point  with  no  solhi  present,  cryataflisatiain  docs 
not  occtir  liO  Mme  lower  teapsfaluie  is  reached.  Between  tbe 
saturation  point  and  tUi  lower  tempenturc,  the  liquid  hoJds  In 
solution  more  of  the  solute  than  oonafMnds  with  equilibrium, 
and  b  said  to  be  supersaturated.  A  familiar  example  is  to  be 
found  in  solutions  of  st)dium  sulphate,  which  may  be  cooled  nnich 
below  their  saturation  point  and  kept  in  the  liquid  state  till  a 
crystal  of  the  hydrate  Naj.S04- loHjO  is  dropped  in,  when  solidifi- 
cation occurs  with  a  large  evolution  ot  latent  heat.  These 
phenomena  are  cipBcable  if  we  consider  the  snergy  relations, 
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for  the  intrinsic  energy  vA  u  Hyslem  will  contain  terms  depending 
on  I  lie  area  of  contact  belwee:i  klitTcrcnt  phas<-s,  and,  for  a  given 
mass  of  material,  the  area  will  he  Rrealer  if  the  sub^lam  e  is 
finely  divided.  Hence  ihe  eonilitioiis  neiev-a-y  to  sei  iirc 
equilibrium  when  the  solid  phase  is  prcsenl  are  iu<t  the  same  as 
those  necessary  to  cause  cr>'stalh£ation  to  start  in  a  nimilx  r  <if 
crystals  at  fint  excessively  minute  in  sixe.  The  corresponding 
phenomenon  in  tbe  case  of  vapours  is  well  known.  Dust-free  air 
will  remain  supersaturated  with  wtMc-vtpem  in  conditions 
where  a  dense  doud  would  be  fonned  in  pnaaioe  of  aoHd  dust- 
nuclei  or  electric  ions  which  serve  the  same  purpMfe 

If  a  solution  of  a  salt  be  »tirred  as  it  cooU  in  an  ofien  vnwi.  a  thin 
ihower  ot  crystals  appears  at  or  about  the  »aturaiton  temperaiur'.'. 
These  crystals  grow  steadily,  but  do  not  increase  in  number.  When 

the  temperature  ha>  fallen  about  io°  t".  liclow  this  ixnnt  of  saturation, 
u  (JeiiM'  ^hijwcr  i)(  new  eryMaK  ajiiieur  nuiideiiK .  This  shower 
may  l>e  dense  cn  jugh  to  make  the  li<iuid  inii:e  "fia'iue.  These 
phenomena  have  fjccn  studied  by  II.  A.  Micrs  an<l  MUs  F.  Isaac. 
If  the  solution  be  conlinwl  in  .1  sealed  glass  tulic.  the  first  thin  shower 
k  not  frirmiNl,  and  the  »y»tem  renuiins  liquid  till  the  secondnry' 
Bhi>wcr  romcs  down.  From  this  and  flAher  ex'idenre  it  has 
shown  that  the  first  thin  shower  in  n\x-n  ve««i1-.  is  i>rn.liii«l 
by  the  aeeidmia'.  ine-^nre  »l  tiny  erv-.l.i!s  il  t.iiii.,  I  (i.  i;-.  iju-  du^t 
of  the  air,  while  the  second  dense  »h<iwer  lu.uk-.  tlie  i«iim  ul  spDii- 
lancous  crystallization,  where  the  decrease  in  total  available  energy 
ruu.scd  by  solidification  heconieji  (greater  than  the  inrrcaisc  due  to 
the  large  surface  of  contact  between  the  liquid  and  the  potentially 
existing  multltudinottS  Mnall  cr>-5tals  of  the  shower. 

U  the  temperature  at  which  this  dense  !itx>ntane<jus  shower  of 
CrcMals  i-.  iiniiiil  \k-  (lelerniiiied  f<ir  ilitTcri  nt  concentrations  of 
solution,  we  csm  plot  a  "  su|x-rMilutiilii<.  l  ursf,"  which  is  found 
generally  to  run  roughly  parallel  to  the  "  s«iluliility  curve"  of 
steady  equilibrium  fietween  litiuid  and  already  existing  solid. 
When  two  sul>$tanceti  are  soluble  in  each  other  in  all  proportions, 
we  get  solubility  curx-cs  like  those  of  coinx-r  and  silver  shown  in 
fif?'  5'  We  should  cxikci  to  find  siiiK-rsoluoility  curves  ly inn  Ih-Ihw 
the  solubility  i  urv-.  n.  .mil  ilii-.  rcsiili  has  l>een  realized  exiK:rimentally 
for  the  sutieDiolubility  curve»  of  tnixturcs  of  salol  (phenyl  salic\-lat<') 
and  betol  (^^laptatliol  aaUcylate)  wpwicnttd  by  the  dotted  lim  s 
of  fig.  13.  ^ 

In  piacticBl  cases  of  Ciyalallization  in  nature,  it  is  probable  that 
thceepbenOBienaof  (Upcnatuntion  often  occur.   If  a  liquid  mixture 

iif  A  .mi!  H  (fig.  ij)  were  inocu- 
i.itrd  with  <rystals  of  xshen  its 
cumixjsition  was  that  represented 
by  X,  cooled  very  slowly  and 
stirred,  the  conditions  would  be 
those  of  equilibrium  throughout. 
>\'hcn  the  temperature  sank  to 
a.  on  the  freezing  point  curve. 
cr\  stals  of  pure  A  would  appear. 
The  residual  liquid  W(n:l<1  thux 
iKfome  richer  in  B.  and  the  teni 
l>eraturc  and  comixftiiion  would 
l>ii.s«  along  the  curve  till  E,  the 
eutectic  point ,  was  reached.  The 
liquid  tncn  becomes  satnratnl 
with  D  also,  .ind,  ii  jii  n  ..i.itnl 
with  B  crvataU,  will  di'|H>»ii  li 
alongaideo{A,tillthe  whole  nw 
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is  solid. ,  But,  if  no  solid  be  present  initially,  or  if  the  ooaUng  be  npid , 
the  liquid  of  comjKKjition  x  bccotnes  supersaturated  and  may  cool  till 
the  supersaturation  cur\-e  is  reached  al  h,  and  a  cloud  of  A  crystals 
comes  down.  The  tempi^rature  may  then  rise  anil  the  concentration 
of  U  increase  in  the  li<jiiid  in  a  manner  represented  by  6<jme  such 
line  as  b  J,  The  conditions  may  then  remain  those  of  equilibrium 
along  the  curve  /  E,  but  before  icnchiaf /(lie  solution  may  Ixvimie 
supersaturated  with  B  and  deposit  B  crystals  spontaneously.  The 
euticiic  iMiint  may  never  be  reached.  The  possibility  of  these 
phrriometia  should  be  borne  in  mind  when  attempts  arc  made  to 
intcrpirt  the  structure  of  oystaliiae  bodies  in  terms  of  the  theor>' 
of  equilibrhiai. 

OtmtUe  A«$flam.— Hue  phaae  rale  combined  with  the  bten' 
heat  eqimtion  enables  us  to  ttsce  Uie  general  phenomena  <'i 

equilibrium  in  solutions,  and  to  elucidate  and  classify  cxscs  even 
of  great  complexity.  But  other  relations  between  the  different 
properties  of  solutions  have  been  investigated  by  another  series 
of  conceptions  which  we  shall  prortrd  I0  develop,  Some 
botanical  experiments  made  abuul  1870  .suggested  the  idea  of 
semi-permeable  nienibrancs,  i.e.  inendjranes  which  allow  .1 
solvent  to  p;Lss  freely  but  arc  inipcr\"ious  to  a  solute  when  dis- 
solved in  that  solvent.  It  was  found,  for  instance,  that  a 
dm  tS  lawtuUe  copper  fcmqranide,  dqmited  in  the  waOs  of  a 


porous  vessel  by  the  inward  liitTusion  and  meeting  of  solutions 
of  copper  sulpli;ite  and  potassium  ferr.  n  ■.  1:  iiie,  would  allow 
water  to  pas-s.  but  retained  sugar  di.s.s<j|vcd  in  that  liquid.  It 
V..1S  found,  too,  when  w.iier  was  placed  on  one  .side  of  such  a 
nu-tnbrane,  and  a  sugar  solution  in  a  confined  space  on  the  other, 
that  water  entered  the  solution  till  a  certain  presstire  was  set 
up  when  equilibrium  resulted. 

The  init)ortance  of  these  experiments  from  the  point  el  trfew  of 
the  thexiry  <if  suUition,  lav  in  the  tact  th.it  liuy  suggested  the  con- 
ce|>tion  ni  a  i>crln.i  iir  ideal  f*  im-i>«  rmt:.iM<'  )i.inittiMi,  and  that  of 
an  equiUbrium  presiture  representing  tile  excvss  of  byilrostatic 
pressure  re(|uired  to  keep  a  solution  ia  equiUbriuni  with  its  pure 
solvent  through  such  a  partition.  Artificial  membranes  arc  .scHom 
or  never  perfectly  scmi-pcrmeablc — some  leak.ige  of  solute  nearly 
always  <K'curs.  hut  tlie  iniiHrffCti<jns  of  actual  meir.liranes  neiiJ  no 
nuire  prevent  our  use  of  the  ideal  conception  than  the  faults  u(  real 
engines  invalidate  the  theory  of  idea!  thi  nmxlv  namu  s  ti  uiuied 
on  the  conception  of  a  perfect,  rcwrsible,  frii:ii<inless,  hi-at  engine. 
FuithcTi  in  the  free  surface  the  solutions  of  an  involatile  solute  in  a 
volatile  solvent,  through  which  surface  the  vapour  of  the  solycat 
alone  can  pass,  and  in  the  l>oundary  of  a  crystal  of  pure  ice  in  a 
solution,  we  have  actual  surfaces  which  arc  in  effect  iierfect I y  semi- 
TicTc.ieal/U-.  Thus  the  results  of  our  investigations  based  on  ideal 
oru  options  are  applicable  to  the  ml  phennmeim  of  mnpootion 
and  freezing. 

Diliilc  Solutious. — Before  considering  the  more  complicated 
case  uf  a  concentrated  SOluUon,  we  will  deal  with  one  whii  h  is 
very  dilute,  wlien  the  theoietkai  relations  are  much 
simplified.  The  vapour  preisure  of  a  solution  may  be  nVmss 
measured  experimentally  by  two  methods.  It  may  lie 
compared  directly  with  that  of  the  pure  solvent,  as  the  vapour- 
presstire  of  a  pure  liquid  is  determined,  by  placing  solvent  .and 
solution  respectively  above  the  mercury  in  two  barometer  tubc-s. 
anil  comparing  the  depressions  of  the  mercury  with  the  height 
of  a  dry  barometer  at  the  .same  temperature.  This  method  was 
used  by  Kaoull.  On  the  other  hand,  a  current  of  dry  air  m-ny 
be  passed  through  the  series  of  weighed  bulbs  containing  solution 
and  solvent  respectively  ,  and  the  loss  in  weight  of  each  determini-d. 
The  loss  in  the  solution  bulbs  gives  the  mass  of  solvent  absorbed 
from  the  solution,  and  the  loss  in  the  solvent  bulbs  the  additional 
mass  required  to  raise  the  vapour  pressure  in  the  air-current  to 
equilibrium  with  the  pure  solvent.  Tlie  relative  lowering  of 
vapour  pressure  of  the  solution  compared  with  that  of  the  solvent 
is  measiued  by  the  ratio  of  the  eztn  man  afaaorbed  from  the 
solvent  hulba  to  the  total  matt  abnvbed  from  both  series  U  Indbn. 
Experiments  by  this  method  have  been  made  by  W.  OsttmU  and 
J.  Waliter,  and  by  Lord  Berlteiey  and  E.  G.  J.  Hartley. 

The  vapour  pressure  of  the  solution  of  a  non-volatUe  solute  is 
less  than  the  vaiKiur  pressure  01  the  pure  solvent.  Hence  if 
X;\i'  vessclb.  one  tilleil  v.ilh  solvent  and  one  with  dilution,  be 
placed  siile  l'>  side  its  an  exhauste<l  chamber,  vapour  will  cvapo- 
r.atc  from  t  he  scivent  and  condense  on  the  solution.  The  solution 
will  thus  gain  solvent,  and  will  grow  more  and  more  diU;le. 
Its  volume  will  alio  increase,  and  thus  its  upper  surface  will  rise 
in  the  vessel.  But  as  we  ascend  in  an  atmosphere  the  pressure 
diminishes;  hence  the  pressure  of  the  vapour  in  the  chamber  is 
less  the  higher  we  go,  and  thus  eventually  we  reach  a  state  of 
equilibrium  where  the  column  of  vapour  is  in  equilibrium  at  tlie 
appropriate  levd  both  with  solvcot  aiui  sohiUon.  Neglcctii^ 
the  veiy  Hnall  faaayaaqr  of  the  vapour,  the  hydmatatk  pveiaufe 
I\at  tbe{oot«C  thecohuui  of  aohitionisAc  pidiereil  it  the  height 
of  the  cotumn  and  p  the  mean  density  of  the  aohition.  If  the 
height  be  not  loo  great,  we  may  assume  the  density  of  the  vapour 
to  be  uniform,  and  write  the  difference  in  vapour  pressure  at  the 
surfaces  of  tht  r  ilvcut  and  of  the  solution  as  p~ p' =  h\.\i3 . 
IKncc  wc  find  that  p- p'  =Pa/p  for  avcrydilutc  solution, where 
the  difference  p  —  p'  is  small  aod  the  hcigilt  of  the 
column  of  solution  small. 

In  practice  the  time  required  to  leach  these  various  conditions 
of  equilibrium  woidd  lie  too  great  for  exfXTitncntal  demons!  rat  inn, 
but  the  the<iretii:al  consideration  of  vaixjur  jiTc-suies  is  ol  lunda- 
inental  imjKirtancc.  Let  us  suppose  that  wc  possess  a  paniiion 
such  as  that  dcaoibed  abMC^  which  fo  pesmeabke  to  the  solveot  but 
not  to  tlie  solute  when  disoolived  in  It,  and  1^  us  connect  theaohttion 
and  solvent  of  fig.  13  sdth  each  other  thrauflh  such  apaithion.  If  sol- 
vent wete  to  flow  one  way  or  the  other  » 
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bright  of  the  column  of  solution  would  rise  or  fall  and  the  equili- 
brium with  the  vapour  be  cli>tur(n'i  A  < niitiiiual  circulation  might 
thus  he  sf-t  oj)  in  an  iMithiTr";-!  rnrlr-.uri  .irif!  maintainc-r-l  with  the 
perf'.frniai>r('       a;-;  unl.mrLii  -it  wi^rk      I  lii-  ri---iilr  'n 

contrary  to  all  experience  ul  the  imposMbility  of  "  perpetual  motion,  ' 
and  Iwnce  we  ny  coadtKb  thu  tiamigk  mek  a  •  ' 
mil,  tin  foK«at  iai,  tte  nltttiM  at  thetbot  of  the 


FtG.  13. 

be  ia  equilibrium  ttmier  the  exceie  of  bydmatatic  imaaun:  wprc- 
acnteil  when  the  aoltttion  k  vciy  dilute  by  P*(p-^W«.  Rut 

»uch  a  iwfURire  repreaenia  the«]u9ibrium_a«inotk  prt'ssurc  cliacuised 
above.  Therefore  the  equilibrium  osmotic  pressuri'  <if  a  Nolniion  is 
connectfil  with  ihf  vapour  preaaure,  aiifl.  in  a  ver>  diltitc  sohitiuii, 
is  ex[irc-^.-*<l  i)\  liu-  .-iniple  relation  just  ^;l\  i  n 

Another  relation  becomea  evident  if  »e  UM-  its  a  semi-pcrineable 
partition  a  "  vapour  sieve  "  as  su];ccstcd  by  G.  F.  Fiti^serald.  If  a 
number  uf  small  enough  holes  be  Jrillcd  through  a  «<o)id  substance 
vbich  is  not  wetted  by  the  liquid,  our  knowlcdi;e  of  the  phenomena 
ol  capillarity  shows  lia  that  it  m-eils  pressure  to  forre  the  liquid 
into  the  hole*.  A  piston  made  of  »uch  a  perforated  substance, 
therefore.  ma>  be  used  to  e.\ert  pressure  on  the  liquid,  while  all 
thr  time  the  va(xis;r  i-.  able  to  pa.s.'k  By  cvap>ration  ami  conden.sa- 
tion.  th'-n,  *.1r  s^lvnt  r.in  pass  through  thi>  iHTfomtetl  iiartitinn, 
which  thus  acts  as  a  p«rf«t  acmi-pcrmcable  membrane.  \\'h(  n  the 
aolution  and  aelwent  are  ia  eauillhrittm  acraas  the  partition,  the 
vapour  preaauic  of  the  aolHtiaa  ma  been  incnaaed  by  t  he  applirat  ion 
<f  pressure  till  it  is  equal  to  that  of  the  aolvent.  In  any  solution, 
thn,  the  osmotic  preaaure  lepreeenta  the  cxcc&s  of  hydrostatic 
prosiiurr  which  it  is  ncceaBry  to  apiply  to  the  aalutkm  in  order  to 
iitcreasr  it>  vap<Htr  prcaNie  to  an  equiUty  with  that  of  the  aolvent 

in  the  Riven  co.'ulitions. 

Sitnilnr  consi<leritions  show  that,  since  at  its  fleeting  poiiit  the 
vapour  pressure  of  a  solution  must  be  in  equilibrium  with  that  of 
ice,  the^  depression  of  freezine  point  produced  by  dit»»o]v!ng  a  sub- 
atance  in  water  can  he  calculated  from  a  knowledge  of  the  vapour 
preaaure  of  ice  and  water  bdow  the  freexiiw  point  of  pun  water 
But  another  method  of  invcatigatioa  will  iUaitimte  new  ways  of 
treating  our  subject. 

By  D^^g  that  a  dilute  solution  is  put  through  a  thermo- 
dynamic cyde  w«  miy  deduce  directly  rdations  between  its 
oflmotic  pNamre  and  its  freezing  point.  Let  tis 
t^^^  fraeie  out  unit  maaa  <tf  aolvent  htm  a  aoluttoa  at  its 
fteeriog  point  T—fl  and  remove  the  ke,  which  is 
assumed  to  be  the  ice  of  the  pure  aolvent.  Then  let  ua  heat 
both  ire  and  solution  through  the  inlinitesinud  temperature 
ratigc  dT  to  the  freeziiig  point  T  of  the  solvent,  melt  the  ice 
by  the  application  of  an  amount  of  heal  L,  which  me;isures  its 
latent  heat  o''  luMor.,  and  allow  the  solvent  so  former!  lo  enter 
the  solution  rcvcnsibly  through  a  scmi-pcrmcablc  wall  into  an 
CBgiDe  cylinder,  doing  an  amount  of  work  Vdv.  By  oooling 
the  resultant  solution  through  the  range  dT  we  recover  the 
origiaal  stale  of  the  system.  The  wcU-known  expression  for 
tlM  efficiency  of  the  cyde  of  revanible  opeiatioD  givca  ua 

PA/L  -  tfT/T  or  dT ->  TMi^ 
«s  a  value  for  the  dcproiioa  of  the  frecdng  pontt  off  the 
lolBtinn  cnnpand  with  tliat  of  the  pun  aolvait. 

Thm  ftasiini  fwlnt  ft  a  aniiiiinn  may  hii  dfleuMfnail  "pw*iPft""y 
The  aoludoan  coatamed  in  aa  hiner  tnbe,  surrounding  idiieh  Is  an 
air  apace.  Then  comes  an  outer  vessel,  in  which  a  freeaing  mixture 
can  be  placed.  This  solution  is  stirred  continuously  and  the  tem- 
perature falls  slowly  liclow  the  frecrinj?  point,  till  the  supersaturation 
piiirt  rr:i<  hed,  or  until  ;i  <  r\  ^tal  of  ice  is  introduced.  The  solution 
then  freezes,  until  the  beat  liberated  is  enough  to  laiae  the  tem- 


perature to  the  point  of  equilibrium  given  by  the  tendency  of  the 
Mihnioi)  taken  ini  imiact  »iih  ii  e  10  approai  h  thi'  true  frt-ezinn  ):<iini 
(in  one  side  and  thf  ttnijRTaturi-  oi  tin--  eticioHure  on  the  other, 
"i  I  (ii't  the  true  fri-(v.iii>;  jxjini  then,  it  wi  ll  10  .irr.oiK"'  'li  it  the 
temperature  of  the  cnclui>ure  should  titutll)'  be  nearly  that  of  the 
fnesing  point  to  be  obaerved.  One  way  ia  whicb  dua  haa  been 
secured  ia  by  obtaining  the  under  cooUng  by  temporary  cooling  of 
the  air  apace  by  a  apinti  tube  in  which  ether  may  be  evaporated, 
the  outer  vessel  being  filled  with  ice  in  contact  with  a  solution  of 
equivalent  concentration  to  that  within.  Modifications  of  this 
inetho<l  have  been  used  by  many  observers,  among  others  bv  RaouU, 
lioniiiis.  H.  C.  Junes,  and  bjr  E.  H.  Griffiths  and  T.  G.  Bedford,  who 
compared  directly  the  freeting  poinia  of  dilute  aotutioaa  with  those 
of  the  pure  solvent  in  similar  eeioditiona  by  the  aocunte  methods  of 
platinum  thfrini>inetr>-. 

.Another  appliraiion  of  the  theory  of  energy  enables  us  to  co- 
ordinate the  osmotic  pressure  of  a  dilute  solution  with  the 
pressure  of  a  gas  occupying  the  same  si)ace.  On  Absalatt 
the  fundamental  hypotheses  of  the  molecular  theory,  Vs*i#o/ 
vvc  must  regard  a  solution  as  composed  of  a  number  JJJ^JJ^J^ 
of  separate  particles  of  solute,  scattcrad  tfaraagfa- 
out  the  aolvent.  Each  particle  nay  react  in  some  way  on 
the  aolvent  in  its  neighbourhnod,  but  if  the  solution  be  so 
dilute  that  each  of  thew  tfhgm  of  influence  is  unaffected 
by  the  rest,  no  further  adifition  of  aolvent  irill  diange'tlie 
connexion  between  one  particle  of  solute  and  its  asmrfatfld 
solvent.  The  only  effect  of  adding  solvent  will  be  to 
separate  further  from  each  other  the  systems  lomposcd  of 
s<)lute  particle  as  nucleus  and  solvent  as  atmosphere;  it  will 
not  alTect  the  action  of  each  n\irleus  on  its  atmos|)!RTe.  Thus 
the  result  will  be  the  same  whatever  the  nature  of  the  inter- 
action may  be.  If  solvent  be  allowed  to  enter  through  a  semi- 
permeable wall  into  an  engine  blinder,  the  work  <lone  when  the 
solution  within  is  already  dflute  wjil  be  the  .same  whatever  the 
nature  erf  the  interaction  between  aohite  and  solvent,  that  is, 
whatever  be  the  nature  ^  the  solvent  itself.  It  will  even  be 
the  same  in  those  cases  where,  with  a  volatQe  solute,  the  presence 
of  a  solvent  may  be  dispensed  with,  and  the  solute  exist  in  the 
same  vohmie  as  a  g:is.  Now  the  work  dour  by  allowing  a 
sitiali  quan;i!\'  of  solvent  to  enter  rcvcr'ihly  into  an  osmotic 
i  v  liiiiier  is  measured  by  (ho  pro<l\K-t  of  the  osmotic  pressure  into 
the  change  in  volume.  Hence  the  osmotic  pressure  is  me^isurcd 
by  the  work  done  per  unit  change  of  volume  of  the  solution. 
Tlie  result  of  our  conatderation,  therefore,  is  that  the  osmotic 
pressure  of  a  dflute  SotntioD  of  a  volatile  solute  must  have  the 
Mine  value  as  the  fatemis  prasurc  the  same  number  of  solute 
partides  wouM  exert  if  they  occupied  as  gas  a  volume  equal  to 
that  of  the  adution. 

The  reasoning  given  above  Is  independent  of  the  temperature, 
so  that  the  vanaH<»n  with  temper.i". un-  1  if  llu-  i>sr:iotic  pressure 
of  a  dilute  sohil ion  must  be  the  .same  as  that  of  a  gas,  while 
Boyle's  law  must  equally  apply  to  Ixith  systems  K.xperimental 
evidence  confirms  lh<^e  results,  and  extend.s  them  to  the  cases 
of  non-volaiilc  solut<-^  as  is.  indeed,  to  be  exf)et:ted,  since 
volatility  is  merely  a  matter  of  degree.  When  the  solution  ceas« 
to  be  dilute  in  the  thermodynamic  sense  of  the  tirord,  that  is,  when 
the  splierca  of  influence  of  the  aotute  particIeB  intenect  each 
other,  this  reasoning  ceasca  to  4)p|y,  (Uid  tlie  resoltliig  notffica^ 
tion  of  the  gas  laws  as  applied  to  aottttkagbccoBMi  «  matter  for 
further  investigation,  theoretical  or  experimental.  In  tihe  Umlt 
then,  when  the  concentration  of  the  solution  becomes  vanishingly 
small,  theory  shows  that  the  osmotic  pressure  is  equ.-il  to  the 
pressure  of  a  gas  fillit.g  the  same  space.  Kxperimcnts  with 
membranes  of  copper  fcrrocyanidc  have  vcritle<l  this  result  for 
solutions  of  catic  sugar  of  moderate  dilution.s.  Hut  the  most 
accurate  test  of  the  theory  depends  on  measurements  of  freezing 
points. 

A  tpiantity  of  g-as  measureiJ  b\  its  nmlecular  weight  in  grammes 
when  rimtuud  in  a  volunio  of  one  litre  exerts  a  pressure  of  23-2 
atmospheres,  and  thus  the  osmotic  pressure  of  a  dilute  solution 
divi<led  by  its  coBBentiatiBB  in  gnwMWO'WolacuIrs  per  litre  has  a 
corresponding  valufc  Bat  wt  hsive  seen  that  the  depression  of  dT 
oi  the  frecniw  pcrint  of  a  dilute  solution  is  measured  by  TPdv/L. 
Putting  the  absolute  temperature  of  the  frfering  point  of  water  as 
271",  the  osmotic  pressure  P  as  32-3  atmospheres  or  22-4  Xio*, 
C.("..S.  units  [X  r  unit  n  mrx  iitration.  I.  the  latent  heat  as  79'4X 
4- 184X10'  in  the  corresponding  units,  and  dv  the  volume  change 
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in  the  Kjlution  for  unit  mass  of  5ol\-cnt  atltknl  wo  gi-t  (or  the  quiintit^' 
dT  c.  where  c  is  the  concentratkm  of  the  tolution,  the  value  rHsy"  C 
per  unit  concentration.  Experimental  mcaiumnnits  of  (rccdng 
points  <A  various  ni>n-«'lectrU\lic  solutions  haw  been  made  by 
Raoull,  Loomis,  Griffiths,  Bedford  and  oth«Ts  and  nunilxTh 
rantinK  rminil  185  found  fw  ihi*  e-onci'mratimi.  KijiiiilU  K<xid 
ci..'[iiparis<j:is  h.ivv  \>ccn  obtained  for  ir:  <ilhcr  x_»ivcnts 

iuch  A-i  Metic.  acid  i  hS,  formic  acid  2  S4,  titn/cno  5  H>,  and  nitro- 
bCMCne  6'9S.  Such  a  concordance  Ix-mx-cn  thcoiy  and  experi- 
inent  not  onlv  verifies  the  aminu-y  thermodynamic  itataniiig  m 
applied  to  dilute  <olution<i.  but  gives  perhaps  one  of  the  mcMt  Con- 
vin('in>:  cxjicrinicntal  vcrihcaliijns  of  tW  fpietBi  validity  of  thenno- 
dytuimif  ilieur,'  which  we  (Htto<e»». 

Another  verification  may  l>c  obtainoiJ  from  the  phenomena  <i( 
vapour  prctvsure.  Since,  in  dilute  solutions,  the  osmotic  pres»un- 
has  the  gas  value,  wc  may  ap|liy  the  gas  equation  PV'HRT'm^ 
to  osmotic  n-lations.  Here  «  ii  the  numlur  of  Kramme-tnolecules 
of  Nobite.  T  idr  .iK--i!;it!'  !>Tiiii<T;\tMre.  R  llie  tras  consiant  ttitli  it-, 
usual  ga^  \,JiM_-,  llie  \aiM.iir  iirus*'Uri_-  iil  the  si'Ui-nt  -mhI  :'i 
the  volume  in  whi:  h  one  i;t"aninic-molei.ulc  of  the  vapour  is  confined. 

In  the  vapour  pressure  fi|uation  P  —  p'^  Va'p.  we  nave  the  vapour 
deniity  »  equal  to  M,t'i,  whrre  M  isi  the  molecuUr  weight  ot  the 
solvent.  The  density  of  the  litiuid  is  MN/V.  where  N  is  the  number 
ol  solvent  molecules,  and  V  the  total  volume  of  the  liquid.  Sub- 
stituting thc:!,e  values,  we  tinrl  that  the  relative  lowcrisg  of  Vapour 
preis«uii'  ill  a  \rry  diluie  rKilutma  is  equal  to  the  ratio  of  tW  inUIUlBn 
of  solute  and  »olvciit  mole<  iile^  or  Kp  —  p' Up  =■  it/N. 

The  experiments  of  Raoult  on  solutions  of  organic  bodie*  in 
water  ana  on  solutions  of  many  su1>stances  in  some  dozen  organic 
■olvents  have  confifined  llili  result,  and  therefore  the  theoretical 
value  uf  the  oaiaotic  pri  sMirc  fi<iti'.  uhich  it  was  (le<luccd. 

Although  even  pood  nicnil  r.iiii  .  nf  Kipjier  fi  rmcyanicle  are  rarely 
perfectly  semi-|»-rme.ilile.  .ir.ii  in  "t!:er  inembr.ir.es  stub  iiuli.i- 
nibber,  itc,  which  have  l>een  used,  the  defects  from  the  thcurctical 
values  of  the  equilibrium  pressure  are  ver\'  great,  j-et,  in  the  light 
of  the  exact  verification  of  theor>'  aiven  by  the  cxpenraents  described 
alx>ve,  it  is  evident  that  such  failures  to  reach  the  liinitinK  value 
in  no  wise  invalidate  the  tbcofy  of  osmotic  equilibrittm.  They 
mi'ielv  ^hll^v  that,  in  the  r<inditiofis  of  the  panictilar  experiments, 
the  thrriimiiyiianiic  e<inilil  11111111  value  of  the  uMincii  |)ri'M»ure 
cannot  tw  reached^ — the  thermodynamic  or  tltcoretical  oaniotic 
pressure  (whidi  imist  be  independent  ol  tin  Mtiim  of  tile  meinbnne 
pruvided  it  if  tiuly  temi-permeafale)  is  a  iSioait  thing  from  the 
equilibrium  pretwuv  aciually  reached  in  a  ^ven  experiment,  wUch 
measures  the  baianoe  of  ingrcM  and  Lgitii  of  solvent  tkiavgh  an 
imperfect  •eoU'lMTineablc  membrane. 

DOute  soltttions  of  subst.%nccs  such  as  canc-stigar,  as  we  have 
srcn.  ^^ivc  CKpoiinental  values  for  the  connected  osmotic 
prapcrties — pressure,  freezing  point  and  vapour 
inn— in  confoniiity  with  the  thcoietial  vakm. 
An  thaw  tolutioitt  «re  moihCondiKtaa  of  dectiidty. 
On  the  other  hand!,  MbiUeQ  of  mfaMnl  adds  and  salts  eaaAwt 
the  current  wfth  diemical  decompoaition — ^thqr  are  called 
electrolytes.  In  order  to  expl.ain  the  electrical  properties  of 
a  solution,  fur  inst.incc  of  potassium  chloride,  we  are  driven  to 
believe  that  each  itkiIih  .jU-  dI  the  halt  i?.  l^i^s<xi;•.te<l  into  two 
part-i,  p<it.as.sium  and  t!.]'.irine.  each  asMni.i'.cd  with  an  clcclric 
charge  cfjual  in  atnuutit  but  oppi>>ilc  in  .sign.  The  movement 
in  opposite  direttioiis  of  these  chiirKcd  ions  constitutes  the 
electric  current  in  the  solution.  To  explain  the  electrical 
properties  of  sulphuric  add  in  aqueous  solution,  the  supposition 
ot  three  ions,  two  of  hydwgm  and  one  of  tlie  dieinical  group  .so,, 
is  necessary.  Now  measurements  of  osmotic  properties  of  these 
solutiDiis  show  that  their  osmotic  pressures  are  abnormally 
gnat  and  that,  at  ettreme  dilution,  the  ratio  of  their  osmotic 
prcMiues  to  that  of  cquivaleBt  aohitfans  of  nm-dectidlyteB 
is  equal  to  the  aanber  of  baB  indicated  1^  the  dectiolytic 
properties.  Vwm  the  osmotic  side  also,  then,  dectio^ic 
dissociation  is  indicated,  and  indeed,  it  was  from  this  side  that 
the  ide;i  was  first  suggested  by  S.  Arrbeulus  in  1S87.  Thesubjcct 
Ls  lU  iit  with  ia  Eucnoums  and  CoMMicnoK,  Euctmc: 

§  In  Liquids. 

ConfdilriUfd  5o/u/jVnj. —  Having  dcalt  wIth  tlic  rtlulinns 
between  the  properties  of  an  ideally  dilute  solution,  wc  now 
turn  to  the  ronsidcTation  of  the  general  case  whcKthSiinpli^ying 
assumption  of  great  dilution  is  not  made. 

The  height  of  the  column  of  solution  in  fig.  15  required  for 
osnotic  equilibrium  through  a  semi  permeable  wall  below  is 
now  very  gnai,  since  the  osmotic  pur.s  .ic  of  Strang  solutions 
nay  leadi  many  hundred  atmospheres.  Hence  we  must  not 
that  the  dendty  of  the  vapour  fai  the  swKNUuUag 
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atmosphere  is  constant,  or  that  the  solution,  when  equilibrium 
is  reached,  is  of  uniform  conctiitratimi  lhi<iu^;liout.  Theosmotic 
pressure  (defined  as  the  dificrcnrc  m  the  hydro- 
statie  pieaaures  of  the  sohition  aiui  :,ulvent  when 
their  vapour  pressures  are  equal  and  thQr  ato 
consequently  in  equilibrium  through  a  perfect  semi-perm eabls 
membrane)  may  also  depend  on  the  absolute  values  of  the 
hydrostatic  pieisurts,  as  nosy  the  vapour  premiK  of  the 
liouids. 

To  invcstiKate  the  osmotic  pressure  erf  a  strong  solution  may 
consiilcT  the  hydroMatic  pn-mire  required  to  increase  its  vajMjur 
I  res^iire  to  an  equality  with  that  uf  the  solvent.  Tlw:  relation 
between  hydrostatic  pressure  and  the  vajxmr  iirewiire  of  a  pure 
litjuiil  iiuiy  I*  obtained  at  once  b>'  considering  the  rise  of  licjuid 
in  a  capillary  tube.  I'lie  diflcrence  in  va^MJur  pressure  at  the  top 
ar.d  at  the  bottom  of  the  Column  is  p—p'  '•Paio,  as  shown  above 
t  'f  a  rulumn  of  solution.  Writing  v  for  i/ir,  tne  speciiic  volume 
of  the  vaiKiur  at  the  pressure  p,  aM  V  for  t/p,  the  spediSc  volinne 
of  the  li(|iiid  at  the  pressure  P,  and  testlictlllg  the  BWllIt  tO  saMll 
change-*,  we  ^et  t<i{>  =  VJP. 

In  considering  tne  conespooding  relation  for  a  solution  instead 
of  a  pure  liquid,  jpassiUe  differences  in  concentration  make  the 
column  method  dimcult  of  application,  and  it  is  batter  to  attach 
the  problem  by  means  of  an  imaginary-  c>-de  of  isuthstmal  operation. 
The  ■simplest  wav  to  do  this  is  to  imagine  a  vapour-sieve  iii<ton 
tbr>c.;i:li  which  the  vajKiur  but  n<i1  the  liquid  can  ]iass,  .\s  wc 
h.ive  i;xpUinc<i  alKivc,  such  a  vapour  sieve  may  be  constructed  t»y 
boring  a  number  of  small  cnougn  hoUs  through  •  soUd  not  wetted 
\iy  the  liquid. 

Ut  us  imagiae  unit  nsae  of  solution  of  wolimie  V  conlined  im  a 
r> Under  ABCbetween  a  fixed  vapour  sieve  B  and  a  solid  piston  A 


Fk,.  14. 

\iy  which  a  pre-'-;  t<-  I'  i-  aii;i'.ic'l  The  vapour  at  pressure  f>  in 
equilibrium  with  the  liquid  is  bounded  liy  a  s<ilid  piston  C,  whicn  we 
can  also  move  to  change  the  pressure  or  volume. 

With  such  an  iniaginar>'  apparatus,  H.  L.  Callcndar  has  shown 
that  the  variation  of  \'a|X>ur  pressure  of  a  solution  «ith  firessure  is 
given  by  the  expression  V'aP«»rf^,  where  V  is  the  ihiniKe  in 
volume  of  the  solution  when  unit  mass  of  s/ilvcnt  is  ini\i-<l  with  it. 
The  corresj^Kjmlini;  rcUlion  for  a  pure  '..cei  l  cm  K-  rct;.ii:.ed  by 
considering  that  at  infinite  dilution  the  liquid  becomes  pure  solvent, 
sad  the  ctaats  of  volume  beoomes  eqpvt  to  the  vofanw  V  of  sslvant 
soded. 

The  osmotic  pressure  Tn  is  the  difference  of  the  hydrostatic 
pnssures  P'  and  I'  uf  the  suUition  and  the  solvent  when  their  vapour 
pressures  are  cqu.il.  Hence  dVfdl" -dV  an<l  d\\.  ilV  ^  1;V 
ur  III'  Jl"  -  (V  -  If  V^V  there  i.->  ici  i  !'..iin;c  in  M..ni.jtic 

pressure  with^  hydrostatic  pressure,  and  osmotic  pressure  depends 
on  concentration  and  teiapssattuw  only. 

The  mlatioa  faetwaen  the  eqnnawium  pnsaufcs  P  and  P*  for 
solution  and  solyeat  tuiieiiiiuiiaing  to  the  same  value  p,,  of  the 
va|xiur  pressure  is  obtained  by  integrating  the  equation  V'(fP'i> 
flf>  Wtwwn  corresponding  limits  for  solution  and  solvent.  We 
Kct 

whence      ^  J  -  V'.P' J  J  VifP  1  J, 

where  p  and  p'  arc  the  vapour  prrssurrs  of  solvent  and  solution 
each  under  its  oaii  v.niuiir  |iri..-iirc  only. 

If  we  iiHMaure  the  uunotic  pressure  i*«  when  the  solvent  is  under 
its  own  vapour  umaufB  oalvi  that  is,  when  P  >  *  »  ps,  the  term 
involving  V  vanialMa>  and  the  nmit  of  integration  P*^ becomes  Pa+^. 
If  we  assume  that  V',  the  volume  chance  on  dilution,  varies  regularly 
or  noi  appreciably  with  pressure,  we  may  write  the  first  integral 
as  yiW  +  p  —  p')  where  \"  now  denotes  its  mean  value  lictween 
the  li  iiits. 

t  o  evaluate  the  isecund  integrals  vdp  we  may  subtract  a  constant 
t  to  reymsin  the  defect  of  the  vowme  of  the  vapour  from  the 
ideal voliime Rf/A.  TMsgivaB 


V'(P,+^-^0-Ri  log  Wfrt-bip-fTi^ 
For  most  cxpenmental  purposes  the  snratl  tems  involvjng  (he 
factor  (^—ff)  may  be  negleieted,  and  we  have,  apprsaiantclly, 
P*V-IUIoc(^//). 
From  this  equathm  the  oMiiotic  manre  P*  leqwied  to  heep 
a  soiutioa  ia  equQihrittm  as  legards  its  vapour  and  thioagh  a 
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semi-permeable  membmne  with  its  soUt-nt.  when  that  sol\x-nt  is 
under  its  own  vapour  fjrt  -.sure,  may  Ik  i  .ili  ul.iiiil  imra  the  results  of 
obaerv-ations  on  vapour  prvraure  u(  solvent  and  lioluUon  at  ordinary 
low  hydrattuic  pressures.  The  diief  difficnlQp  lin  m  tbe  deter- 
mimtioii  of  the  quantity  V,  the  change  in  voiume  or  the  eolution 
under  the  pressure  P«  when  unit  maw  of  solvent  it  nUMed  with  it. 
This  determination  involves  a  kftowledee  of  the  detuity  and  <rf 
the  compressibility  of  the  solution;  the  latter  property  is  diftkult 
to  measure  accurately. 

In  some  solutions  such  as  those  of  sugar  the  change  in  volume 
on  dilution  is  nearly  equal  to  the  volume  of  solvent  added ;  \''  then 
becomes  equal  to  V,  the  spccifir  volume  of  the  ttulvent.  The  oomotic 
pressures  of  strong  sugar  solutions  were  measured  successfully  by 
B  direct  method  with  semi-permeable  membranes  of  copper  ferro- 
c\'ani<le  by  Lord  Berkeley  and  E.  G.  J.  Hartli  y.  who  also  determined 
tne  vapour  pressures  by  passing  a  current  of  air  successively  through 
we^hed  veseels  containing  solution  and  water  resncctivcly. 

Their  table  of  oompunoo  pobUtbod  in  1906  mom  the  fotloiring 
agreement: — 


Coocentrntkm  in 
gninmee  fxr  litre  of 
■(dution. 

Ostnotic  presMire  at  0*  C. 

in  atmospheres. 

From  vapour 

From  direct 

as 

750 

44-3  (M  »»•«•) 

69-4 

I0I-9 

100-78 

It  5ecms  likely  that  mciiMircinent-i  i  f  v.i|>oiir  iiriv..,iin'  and  Kim- 
previlblllt  V  may  event  ually  en.ililc  us  it.  ili.  (cntncH  .u  rur.i  Irl y  nsniutic 
pressures  in  cases  where  direct  measurement  is  im[i.jfsihle. 

The  slope  of  the  tcmi>rralure  vapour  pres>ure  curves  in  the 
neighbourhoo<i  of  the  freezing  point  of  the  .^oKciu  is  given  by 
Pn*MtaM  latest  heat  equation.    The  ditiert-iice  in  the  two 

Ptttat.  -  slopes  for  '.vaic  r  .inti  ice  is  dp  d'l—dp' d  T=L,'Tr, 
Sotodon*.  vhere  L,  the  latent  heal  of  fusion,  is  the  difference 
bet  ween  the  heats  of  evaporatloii  for  ice  and  water,  and  «  b 
the  specific  volume  of  the  vapour. 

Tbe  dWeience  in  the  lowering  of  x-apour  preenm  ip~dp' 
auy  be  put  equal  to  \  i/P  e,  where  P  is  the  osmotic  presBure,  and  V 
the  specific  volume  of  tfie  solvent.    W  e  lliei;  i^'et  Vt/P— L^/T. 

In  order  to  integrate  this  exim  s^inn  we  reed  to  know  L  and  p 
as  flUKtiOM  of  the  temperature  .uul  {n  -  .i  r<.     1  !ie  latent  heat  L 

•t  angr  tanpeiatum  is  given  by  L-U-J|^  is-s')<n,  wbere  L« 

b  «aliM  at  Ts  and  «— /  b  the  ifilfcmioe  in  the  specific  heats  of 
water  and  ice.  Tiic  probable  error  in  neglecting  any  variation 
of  specific  heat  is  small,  and  we  may  calculate  L  from  the  values 
of  L»— (i-i')  rrr  — T).  where  s  —  s'  is  I'l.urt  0  5  calories.  The 
variation  of  1.  with  pressure  is  prohalih  -111  i.l 

The  volume  of  a  gramme  of^  water  also  depends  on  temperature 
and  pressure;  Apijcositnately  one  degree  lowering  of  freczinR 
point  corresponds  with  a  change  of  13  atmospheres  in  the  osmotic 
pnessurc.  From  the  known  coefficients  of  compressibility  and 
thermal  expansion  we  find  that  V  may  be  reprewnted  by  tbe  linear 
equation  V=  i-noo-<-o-nof>8  A,  where  A  is  the  lowering  of  the 
freexing  point  Ik-Iow  0°. 

Putting  in  thcK-  values  and  iategraling  'kk  have,  neglecting  terms 
involving  A'.   P'i3'a6  A— <M»i       whoe  P  b  the  csmotic 
pressure  in  atmospheres. 
H.  W.  Moneand  J.  C  W.  Fnsatr,  who  hav*  aiMie  direct  measure- 
of  solution  of  cane-sugar,  have  also 
__|Mi  tliefrsesing  paints  of  corresponding  solutions.  From  the«e 
nits  thi»  equation  just  given  has  been  examined  by  C.  N.  Lewis. 


Concentration  in 
gramiDe- molecules 
IMrlltfiaof  watcf. 

Depression  of 
the  freesing 
point  *A« 

OnBodc  pnsHR. 

Cafcufalcd 

frotn 

Observed 

0-  s 

1-  O 

o</«5 
207 

II-8 
249 

II-8 
34-8 

Thus  the  theory  of  the  connudon  of  osmotic  pressure  with  ineaanf 
point  Gike  that  with  vapour  pmsuic)  seems  to  give  lesttlu  which 
accord  with  experiments. 

At  the  limit  of  fiilution.  when  the  cof.ceiUration  of  a  solution 
approaches  zvjo.  we  have  .seen  thai  thertiiodynamical  thcor>', 

verified  by  experiment,  shows  that  the  osmotic 
JJjjJJJ^    pressure  has  the  same  value  as  the  gas  pressure  of 

the  aame  niimber  of  molecales  in  the  same  space. 
GflMi  at  hiili  pteHiini  faO  to  coafom  to  Bogrk't  kw»  and  Mlii^ 


liona  at  moderate  concentimtioiis  give  osmotic  preasnies  wliich 
Ittoreaae  faster  tban  the  concentiation.  The  variatioii  of  gases 
from  Boyk's  law  is  represeDted  Ja  the  equation  of  Van  det 
Waab  by  sabtracting  a  coottaBt  b  from  the  total  vohune  to 

represent  the  effect  of  the  volume  of  the  molecules  themselves. 
The  corresponding  correction  in  solutions  consists  in  counting 
only  the  volume  of  the  solvent  in  w  hii  h  the  solute  it  diMOlved, 

instead  of  the  whole  %'olumc  of  the  solution. 


140, 


100 


Pla  15. 

In  fig.  ts  the  curve  I  repftsents  Bovte's  law  V  the  voturae  b 

taken  to  be  that  of  the  ai>lui)on,  and  tne  curve  II  if  the  volume 
is  that  of  the  solvent.  Even  this  correction  is  not  sufficient  in 
solution  of  suRar,  where  the  theoretical  curve  II  lies  f»elow  the 
experimental  observations.  .A  further  correction  may  hv  made  by 
adding  more  empirical  terms  to  the  e<|iiaiion,  but  a  more  pruniistng 
idea,  due  to  J.  H.  Poynting  and  H.  L.  C'allendar  is  to  trace  the 
effect  of  po9.sible  c<imbination  of  iriokxule*  of  solute  with 
molecules  of  the  solvent.  These  combined  solvent  molecules  an 
thus  removed  from  existence  as  solvent,  the  effective  volume  of 
which  is  reduced  to  that  of  the  remaininj;  free  molecules  of  solvent. 
The  greater  the  number  of  water  niolcculex  atlachetl  to  one  .sugar 
molecule,  the  Ic-ss  the  residual  volume,  and  the  greater  the  iheor- 
ctic.1l  pressurt'.  f.illend.u  t'md^  ll1.1i  ti\'e  niolecule.s  of  «.Uir  l:i 
the  case  of  cane-sugar  or  two  molecules  in  the  case  of  dextrose  arc 
reouired  to  l>ring  the  curves  into  conformity  with  tbs  observMsoM 
of  Berkeley  and  Hartley,  which  in  lig.  15  are  indicated  by  tTOSsej. 

Soiubility  ond  Ihai  of  So! ul ion. — The  conceptions  of  osmotic 
pressure  and  ideal  semi  permeable  membranes  enable  us  to 
deduce  other  thermodynamic  relations  between  the  different 
proixrtics  of  solutions.  .Vs  an  example,  let  us  take  the  following 
investigation: — 

An  engine  cylinder  may  t>e  imagined  to  possess  a  seini-permeable 
bottom  and  to  work  without  frictnn.  If  it  be  filled  with  a  solutian 
and  the  bottom  immersed  in 


eniuee 
the  cK 


to  the  osmotic  pressure 
be  exerted  on  the  piston  to 
maintain  ec|uilil>riiini.  Such 
a  s>'Stcm  i-s  in  the  thermn- 
dynamic  <i|'.:ilibrium.  The 
sliehtcst  change  m  the  hxid 
win  cause  motion  in  one  direc- 
tion or  the  other — the  system 
is  thcrmodynamk-ally  ppversi- 
tile.  Such  an  arrangement 
may  be  put  through  a  c>x-le 
of  oix'nitions  as  in  Carnot's 
engine  (scv  ThkkmODVNAIUCS) 
and  all  the  laws  of  MVCnible 
engines  applied  to  it.  If  the 
solution  in  the  cylinder  be  ir  ^ 

Icept  saturated  by  (he  presence 

of  cr^-stal?  of  the  s'llute,  crystals  will  tliss/iKe  as  s*ilvent 
ejiters,  .ind  the  si:Uition  remains  s.itur.itei|  thtoll^;lloll!  My 
an  iniai;iniire  c\cle  of  o[icnitions  we  may  then  justify  the 
application  lo  s<iluiions  of  the  latent  beat  e«ni.i!ioii  which  we 
luive  already  assumed  as  applicable.  In  the  equation  dl'/dT  = 
VT(t>i-Pi),  P  is  the  osmotic  preisurav  T  tlie  afasolule  tempera^ 
ture  and  X  the  heat  of  solution  of  unh  mass  of  tlie  solute 
wliea  disnlving  to  fom  a  vatums  sii— sk  of  satuiated  sohitioa 
m  u  osaMoe  e]fniMsr>  i  bw  pnosss  nvoms  tM  psnonnMoa  a 
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am  mdunt  of  otmotie  work  P(ik-i|).  If  dn  knt  of  wliitibn  be 

IW""?T''  in  a  calorimeter,  no  work  is  done,  ao  tlwtt  if  W  call  this 
calorinietric  heat  of  dilution  L,  the  two  quantiticf  are  connmed 

by  the  rcliiiiiMi  L^X  +  Pit-,— ti).  If  L  i»  lero  or  negligible, 
X= -I'd:.,-..,)  and  «c  have  dVtdT^-PT  or  <il',  P  - -rfTT, 
which^on  integration  gives^^J^  ^  dlt^lhtoluii  ""^  P''ltT,  •'.e.^lhe 

refult  mStiSu  goodlKraS^Mlutfoii,  but  if  tbe'so/tition  be  Alute 
wiien  aturated.  that  is,  if  the  ■oluUlity  be  small,  the  equation 
•bowt  thkt  if  there  be  no  heat  effect  when  solid  diwiolves  to  form  a 
Kltur.lted  »oI<jliiin,  the  sohiliiliiy  is  iiidcfx-ndi-nt  of  temperature, 
for,  in  acccrd.irnjf  wild  the  s,  tlir  iibrm iti.i  pressure  of  a  dilute 

solution  of  constant  concentration  is  prop<miunal  to  the  absolute 
tempenture.  It  faUonv  tlwt  if  tiw  tlimuidynamic  hmt  of  wluiioii 
be  poettive,  that  is.  if  hntbaibwfbed  to  Iceep  the  sytteoi  tteoMiaiit 
temperature,  the  sdttUlIty  wfll  liKitaae  with  ciainB  tonpaiBtiue, 
while  if  heat  be  cvolvwi  00  tBssolMtioB,  the  solubilhy  faUa  when  tiie 

system  is  hralCTl. 

Ill  III!  this  investig.llion  it  should  lie  iiotixl  ihiit  the  heat  of 
tion  with  which  we  arc  concerned  is  the  heat  cHcct  when  solid 
diwaima  to  form  a  saturated  solution.  It  it  not  the  heat  effect 
when  solid  is  dissolved  in  a  taitte  ewev  of  MtweRt,  and  may  differ 
so  much  from  that  effect  ax  to  nave  an  opposite  s^n.  Thus  cupHc 
chloride  dissolves  in  much  water  with  an  evolution  of  heat,  but 
when  tiie  solution  is  neariy  aatumted,  it  is  coaled  by  tatdng  up  more 
of  theHlltf. 

In  a  veiy  dHate  solution  no  vpineciaiile  hnt  Is  evolved  or 
•fanrbed  when  lolveDt  ii  added,  but  mdi  heat  effects  are 

Omnuiti    Senerally  found  with  more  concentrated  solutions. 

A«asar*  The  restilt  is  to  chanf;e  the  relation  between  tcmpcra- 
turc and  the  osrt'.otic  pressure  of  a  solution  of  tonsl;i:il 
concentration,   a    relation    which,   in    very  dilute 

solutions,  is  a  direct  proportionality. 

The  o<]uation  of  available  enerR^-  (sec  E.NEKtiKTirs)  A^l'H- 
I'dA  d'l  tii.i\  lit*  .i|)|>lii-ii  to  this  |)ri>bii-rti.  Tli..-  .'.-.ail.i^i'.e  criiT^.'\  ,\ 
is  the  work  which  may  be  gained  from  the  system  by  a  small  re\cr- 
aiUe  ieothmiial  opwatiosi  with  an  omotic  cnrliiHier»  that  is  Friv. 
If  I  b  the  hett  of  atadoB  per  Hflft  chaRie  of  vdiiflw  in  a  cUoiineler 
when  all  the  eneiiy  cpce  to  heat,  the  change  in  interaal  cncny  U 
ianMasuradbyM^Wethenfaave 

Ptfr=Wt+Tjj.(P*). 

NcRlfctinR  the  volume  change  with  temperature  this  gives 
F' — /  +  I ('I'lflT  for  the  relation  required.  In  the  case  where  / 
is  negligible  we  have  \'  dV  -'I  dV.  whi.  Ii  on  integration  shows  tliat 
the  osmotic  pmsurc.  .1^  in  tip.  pi.  i  ii  ( .iw  of  a  dihite  aohtthn,  is 
proportional  to  the  absolute  temperature. 

Theories  of  Solulimi— The  older  observen,  noticing  the  heat 
effecte  which  often  accompany  diaaolation,  necatded  solutions 
as  chemifal  compounds  of  vaijnng  camposltioB.  The  physical 
investlsstion  of  osmotk  pnmm,  and  ha  coRdatkm  by 
Vant  Hoff  whb  the  preamre  of  a  (as,  bioaght  forwaid  a  new 
aspect  of  iha  pbcaomena,  and  wmwted  an  idtntky  of  pfayaica] 
midus  eptratM  as  well  as  of  numerical  value.  On  thb  view,  the 
function  of  the  solvent  is  to  give  space  for  the  solute  to  diffuse, 
and  the  pressure  on  a  semi  permeable  membrane  is  due  to  the 
exccs-S  of  solvent  molecules  cnleririK  over  those  IcaWnj;  in  con.si'- 
qucnce  of  the  smaJlcr  number  which  impinge  on  the  membrane 
from  the  side  of  the  solution;  the  defect  in  the  number  must 
be  proportional,  roughly  at  any  rate,  to  the  number  of  solute 
molecules,  present,  that  is,  to  the  strength  of  the  solution. 

Whatever  view,  if  any,  be  adopted  as  to  the  nature  of  a  solu- 
tion, the  thermodynamic  relations  we  have  invebiigated  equally 
hold  good.  It  is  the  stren^h  and  weakness  of  thermodynamic 
methods  that  they  arc  independent  of  theories  of  constitution. 
The  restdu  aie  tiue  whatever  theory  be  bi  vogue,  but  the  raults 
thnw  no  Ught  on  the  problem  of  wUdi  theory  to  dhooie.  AH 
the  thminui&iiMiiic  whtfaBs  wn  have  deduced  hold  on  any  theory 
of  soIutioB  and  favour  no  one  theory  istber  than  aaotber. 

Whether  osmotic  pressure  be  due  to  physical  impart  or  to 
chemical  atTinity  it  must  necessarily  have  the  ga.s  value  in  a  dilute 
solution,  and  be  related  to  vapour  pressure  and  freezing  point 
in  the  way  we  have  traced.  But  for  any  theory  of  solution  to 
be  tenable,  it  must  at  least  be  consistent  with  the  known  thermo- 
dynamic relations,  verified  as  those  relations  are  by  experiment. 

On  certain  assumptions  retjuirt^d  for  the  extension  of  the 
methods  of  Ux  kinetic  theory  of  gases  10  liquids,  L.  Bolizmann 
offend  a  dcnonsuation  of  the  law  of  onolk  premun  indiluta 


solutions,  bastd  on  the  idea  that  the  mean  energy  of  translation 
o!  a  molecule  should  be  the  .same  in  the  liquid  as  in  the  r.tscous 
stale  Bui,  whether  or  not  the  assumption  underlying  this 
demonstration  be  acce[)ted,  the  similarity  between  solution  and 
chemical  action  remains,  and  ttie  osmotic  law  has  been  "'fninfd 
frocn  this  side  by  J.  H.  Poynting  and  by  H.  L.  Callendar,  The 
fundamental  phenomenon  they  take  to  be  the  identity  of  vapour 
preiiure,  and  consider  the  combination  necessary  to  reduce  the 
vapour  pnatnn  of  a  sofattioa  to  the  vahie.  If  each  mole- 
cule of  iJw  aohite  combfaMi  with  a  osrtain  tmaber  of  moUculei  of 
the  solvent  in  audi  a  way  as  to  render  them  InaQtive  for  «vapon>- 
tloa,  we  get  a  lowering  of  vapour  pressure.  Let  us  assume 
that  the  ratio  pip'  of  the  vapour  pressures  of  the  solvent  and 
solution  is  equal  to  the  ratio  of  the  number  of  free  molecules  of 
solvent  to  the  whole  number  of  riKilccules  in  the  solution.  Each 
molecular  complex,  formed  by  solution  and  solvent,  is  treated 
as  a  single  molecule.  If  there  arc  n  molecules  of  solute  to  N  of 
solvent  originally,  and  carh  molecule  solute  combines  with  a 
molecule  of  solvent,  we  get  for  the  ratio  of  vajxjur  prc^ssurcs 
(N— <i«)/(N— a«-+-n),  while  the  relative  lowering  of 
vajMJur  pressure  is  (^-^'),'>  =  «/(N— e»). 

lu  the  limit  of  dilution  when  n  is  very  small  compared  with  N 
this  gives  Raoult's  experimental  law  that  the  relative  lowering 
is  n/N,  whkh  we  deduced  from  the  osmotic  law,  aod  oonverscly 
from  wfaicb  the  OMtotle  law  fdOvwi,  wfale  far  raoR  oonflBBOnted 
solutions  agreement  Is  obtained  1^  assigning  aiUtniy  values  to 
<j.  which,  as  we  have  seen,  is  sin  the  case  of  cane«igar. 

Certain  solvents,  such  aa  water,  liquid  ammonia  or  liquid 
hydrocyanic  acid,  possess  the  power  of  making  some  solutes, 
such  as  mineral  s;tlts  and  aciiis,  ■.vlien  dissxilved  in  them,  ron- 
ductors  of  electricity.  The  special  proivcrliea  of  these  sohi:ions 
arc  dealt  with  under  Electrolysis  and  Co.vDLcrM.N.  Elix- 
TRIC,  §  /«  Liquids.  Attempts  have  been  made  to  co-ordinate 
this  ionizing  |xiwer  ot  soivenis  with  their  dicici  tric  i  (instants, 
or  with  their  chemical  properties.  On  the  lines  of  Poynting's 
theory  of  solution,  each  ion  in  electrolytes  must  oombfaie  with 
one  or  more  molecules  of  solvent. 

Dijusion  in  Solutions. — The  passage  of  dis-Kil , .  ;!  s'^bstanccs 
through  animal  and  vegetable  membranes  was  the  subject  of 
many  early  experiments.  It  was  fotmd  that  snhstanoes  like 
minoal  salts,  which  ciyatalliae  well  from  solutwn.  poasad  anch 
mcmbtaaes  witheonpatative  case,  wUk  the  jelly-like  aubitancea 
such  aa  aftumen  paaaed  with  eitnnie  donneia  If  al  aO.  The 
first  to  make  systematic  experiments  on  the  tree  diffraion  of 
dissolved  substances  with  no  separating  membrane  was  Thomas 
Graham  (1804-1860),  who  immersed  in  a  large  volume  of  water 
a  wide-nioutLed  bottle  containing  a  soluliun.  an;l  after  some 
time  measured  the  quantity  of  substance  which  had  dilTused 
into  the  water,  .\gain  the  two  classes  of  suletanccs  menlioned 
almve  were  found  to  be  distinguished,  and  Oraham  railed  the 
slowly  diffusible  non-crystalline  bodies  colloiris,  in  contr.ist  to 
the  quickly  ditlusible  crystalloids.  Graham  showed  that  the 
diffusion  was  approximately  proportional  to  the  difference  in  con- 
rentration,  and  on  these  lines  a  theory  of  diffusion  wasfounded 
on  the  lines  of  Fourier's  treatment  of  the  conduction  of  heat. 

The  quantity  of  substance  which  diffuses  through  unit  area  in 
one  second  may  be  taken  as  proportton.al  to  the  difference  in  con- 
centration lietwwn  the  fluids  at  ih.it  area  and  at  another  parallel 
area  indefinitely  near  it.  Thi.^  ditTerL-r.rc  in  con.,  i n: i.ii i. .n  is 
proportional  to  the  rate  of  variation — dcjdx  of  the  ctincetilration 
c  mth  the  distance  X;  so  that  the  number  of  gramme-maieculcs 
of  solute  which.  In  a  time  di,  cmm  an  ana  A  of  a  long  c>'linder  of 
constant  cross  section  is  dN  =  —  D.\(ik!dx)di,  where  D  is  a  ronsiant 
knuwn  as  the  dilTusion  constant  or  the  diuusivity. 

The  iwmolic  prexMire  of  a  MiUuion  depends  00  the  concentration, 
and,  if  we  regard  the  ilitTereiKi-  in  that  pressure  as  the  cflrrtivc 
force  driving  the  dissulvcxl  substance  thnugh  the  solution,  we 
are  able  to  obtain  the  equation  of  diffusiow  m  another  fonn.  Whan 
the  solution  is  dilute  enough  for  the  osmotfc  pnmuw  to  posasas 
"  the  gaa  "  value  the  equation  becomes — 

«fN  -  — p-Ag*, 

where  R  is  the  Usual  gas  constant,  T  the  absolute  tcmperatun, 
and  F  the  force  required  to  dim  owe  gnnwne-molecuh?  of  toe  solute 
thnugh  the  eolution  with  unit  vchnity. 
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By  companion  with  the  fint  equation  we  sec  that  RT/F  is  equal 
10  O,  the  dilliwiwi  comoiiHp  thit  cautant  can  be  meeaured 
•^Kriiaeiitally,  and  for  Mdi  •  enbelune  a*  augar  or  mtcr  comet 
out  about  0-3  at  20'  C,  the  unit  of  time  being  the  day.  Hence 
the  force  required  to  drit-e  one  grafflme-molecule  of  Rugar  thmugh 
mier  »ilh  a  vel<irity  of  one  contimotre  per  iscrond  may  In;  calculated 
M  *Oinc  thousands  of  millions  of  kitiJt;raii;iiR->  vn/igtit. 

In  the  cas«-  i>(  pIiT trolyles  «<■  cin  k"  further,  and  calculate  the 
diflti^ion  con--.tant  itself  from  the  theorj-  of  electrolytic  dis?iiici:itii)n 
(sec  Conduction,  Electric,  i  Jn  Liquids).  On  that  theory  the  14111* 
ef  a  dilute  adutioa  mipale  iadeiiendently  of  each  other.  Since  some 
ioae  are  more  mobile  tiiM  otoetv,  a  aeparatton  will  en«ue  when 
water  ia  piaced  in  contact  with  a  aolutian,  the  faster  moving  ion 
penetratinK  quicker  into  the  water  under  the  driving  fotx^  <a  the 
osmotic  pn.-f«UR'  gradient.  This  wparation  cause*  a  dil.fnnre 
of  poteiiti.il,  ttiiii-h  i  .m  l-e  calculated  and  i?  found  to  a,;ri  i  w  th  the 
values  ol)taine<)  experimentally.  The  sejiaration  .ilso  swis  up  elect ro- 
atatic  forces,  which  incre.-use  until  they  are  strong  enough  to  drag  tlie 
dower  moving  ions  along  faster,  and  to  retard  the  naturally  faster 
iona  till  they  travel  at  the  aame  rate.  The  resistance  offered  by  the 
liquid,  and  therefore  the  force  F,  required  to  drive  one  pramme- 
molecule  throuKh  the  liquid  with  unit  vplr<ity  is  the  sum  of  the 
correnpondiiiK  (|iiantiiies  f(jr  the  individual  Now  tin-  \eloci- 

ties  «  and  r  of  the  <iii;-i-.itr'  ions  under  unit  iKilcntial  i;i .idient,  and 
therefore  I  .on;  \  umier  unit  force,  are  known  from  ekttrical 
data.  Thus  F,  which  is  equal  to  t/U-fl/V,  is  known.  The  osmotic 
ptcssuie  of  an  deetidyte  eomiatuv  of  two  iona  ia  doable  that 
of  a  non-electrolyte.  Hence  for  a  nnary  elcrtrolyte  the  diffuMon 
cooatant  i»  mciisured  by  2RT/P  or  iirvRT/(l'+V).  Thta  leanlt 
fivfa  a  value  of  D  for  dilute  hydiochloric  acid  equal  to  2-49_to 
oomparc  with  the  ob«iTsi-»l  value  of  2-T,n.  Other  substances  give 
equally  g<x)d  aijreenients:  thus  s"dium  chloride  has  ;i  lakiililnl 
constant  of  I-I2  and  an  observed  one  of  l-ll.  Such  conmrdancc 
|ivca  Btroog  support  to  the  theon,'  of  diffusion  outlined  airave. 

CMmM  5iliili«if.— BcHdM  a  butge  number  of  aniiBal  and 
fccetaMe  fnlwtuictt,  naiqr  predpitatea  formed  fai  the  course  I 

of  inorganic  chemical  reactions  ate  non-cr>-stallinc  and  appear 
in  (he  colloidal  state,  instances  arc  the  sulphides  of  antintony 
and  arsenic  and  the  hydroxides  of  iron  .tnd  alumina.  Some 
of  these  colloid."^  dissolve  in  water  or  oilier  liquids  to  form  1 
solutions  c.illed  by  (Iraham  hydrmij',;  C.rahani  -i.iiiud  the  sohMs 
formed  by  ihc  M:tling  or  coagulation  of  ihi-se  liquidi  hydrogds. 
Solutions  of  colloitis  in  solvents  such  as  water  ai^i  alcohol  seem 
to  be  diviiiblo  into  two  classes.  Both  muc  with  warm  water 
in  aH  pnponiom,  and  will  solidify  in  certain  mndttioas.  One 
data,  npreaented  by  felAtia,  wili  redissolve  00  waminc  or 
(Uuting,  while  the  other  data,  oontainins  andi  nibttaBoea  aa 
silica,  aUnmien,  and  metallic,  hydrosulphidcs,  wiU  solidify  on 
heating  or  on  the  addition  of  electrolytes  to  form  a  solid  "  gel  " 
which  caiiaol  be  rcdissolvcd.  Soliditicaiion  of  the  tirst  kind 
may  be  icrmed  "  setting,"  that  of  the  sctond  "  roaRulalion." 

The  flower  of  coagulation  of  colloids  shoivn  hy  cicrtrolyies 
depcnd.s  in  a  curious  manner  on  the  chemical  valency  of  the 
efiectivc  ion.  The  average  of  the  co.agulntivc  powers  of  salts  of 
univalent,  divalent  and  trivalent  metals  have  been  found  by 
CHieiiiMUt  to  be  proportional  to  the  numbers  i  :  js  :  1033.  If  we 
aaanme  that  a  certain  minimum  electric  charge  must  be  bron^t 
into  contact  with  a  group  of  coOold  partides  to  pvoduce  coagu- 
lation, twice  as  many  tmivalent  ions  must  collect  to  produce  the 
same  effect  as  a  number  of  divalent  ions,  and  three  times  as  many 
as  an  effective  nvirr.ln?r  of  trivalent  ion.s.  We  can  cilt  •,il;i" c.  by 
the  help  of  ihc  kinclu  theory  and  the  theory  of  chanie;.,  the  fre- 
quency with  which  the  nccess.iry  conjunctions  of  ions  will  occur, 
and  show  that  the  Rcneral  law  will  be  that  the  coaguklivc 
powers  should  be  in  the  ratios  of  i  :  *  :  x*.  Putting  jr=32,  wc 
get  I  :  1 1024  to  compare  with  the  experimental  numbers.  The 
oidiiiaiy  toiface  energy  of  a  two-phase  system  tends  to  diminish 
the  area  of  contact,  and  thua  to  help  the  growth  of  the  larger 
aggregates  required  for  coagulaticm.  A  natmal  electric  charge 
on  the  particles  would  oppose  this  tendency,  and  tend  to  increase 
the  free  surface  and  thus  promote  disintegration  and  solution. 
The  function  of  the  electrolyte  may  be  to  Linnul  such  3  natural 
charge  and  thvis  allow  the  non-clcctric  surface  enerK>'  to  pro<luce 
coagulation.  This  cxplanat  ion  is  supporle<l  by  some  experiments 
by  W.  B.  Hardy,  who  found  that  certain  colloids  did  [kksscss 
electric  charges,  the  sign  of  which  depended  on  whether  the  sur- 
(oimding  liquid  was  slightly  acid  or  slightly  alkaline.  At  the 
nential  point,  when  the  particles  poasoMd  an  cbaige,  thdr 


stability  was  destroyed,  and  they  were  precipitated.  But  recent 
experiments  have  shown  that  the  simple  theory  of  coagulatioi: 
here  outlined  needs  amplification  in  certain  directioos.  The 
phenomena  seem  to  be  dependent  on  variables  such  as  tine,  and 
are  noK  complicated  than  seemed  likely  at  fint. 

The  iiae  of  the  suspended  partidea  fn  colloidal  solutions  varies 
greatly.  In  some  solutions  they  ate  visible  under  a  good 
microscope.  In  other  cases,  while  too  small  to  be  directly 
visible,  they  are  l.irgc  enough  to  scatter  and  polarize  a  beam  of 
liRhi.  In  yet  other  solutions,  the  particles  are  smaller  again, 
and  seem  to  approach  in  size  the  larger  molecules  of  crystalloid 
substances.  J I  is  not  yet  agreed  whether  colloid  solution  is 
the  same  in  kind  though  different  in  degree  from  crystalloid 
solution  or  is  a  phenotnenon  of  an  entirely  different  order 

ReFEHEN'CES. — The  properties  ami  theor>'  of  solutioii.s  arc-  treated 
in  all  works  on  general  physii.il  i  lieinisitA  ;  Osttt.ildV  di>cu^sioii  in 
his  Lehrbuch  was  translated  into  English  in  1891  by  M.  M.  I*.  Muir 
entitled  Stdtiiion.  Special  worits  are  W.  C.  D.  Whmhan,  Tlmn4 
SotuUtm  (1903) :  W.  Rothntind,  LSdkUttU  (1907).  Sohibiiity  taUee 
are  tiven  in  l^ndolt,  Bfimstein  and  Meyernoffers,  TabrUrn  (1905); 

omey,  Diclionary  of  SolubiJuta  (Jnorganu)  (1896);  A> 
^■iddl,  Dktimary  tt  tht  MiubiUlies  «f  Inortaitu,  and  Onank 
SubOamei  (1907).  (W.  C.  D.  V.) 

SOLUTRIAN  EPOCH,  in  anliaeology,  the  nana  given  by 
(1,  ik  Mortillet  tothesecondstagcof  his  system  of  cave-chronology, 
and  that  synchronous  with  the  third  division  of  the  Quaternary 
period.  It  is  so  called  from  the  Solutr6  Cave,  Mason  district, 
S&one-et-Loire.  The  period  is  characterized  by  two  series  of 
chipped  flints,  one  modelled  on  the  laurd-leaf,  the  other  on  that 
of  the  willow.  Hiose  of  the  first  scries  are  artist  tcally  chipped 
upon  the  (wo  faces  and  the  end,  and  are  readily  <lis;inK^uish,iblc 
from  the  fKnts  of  the  precctiing  \!oustcrian  epoch.  I«irgethin 
spear-heads:  sxrajiers  with  e<lge  not  on  the  .side  but  on  the 
end;  rtint  knives  and  s.iws,  bur  .ill  s'il!  (hipped,  not  groutui 
or  polished;  long  sjKar-poitil s.  «iih  i.inp  .ird  shoulder  011  one 
side  only,  arc  also  characteristic  implements  of  this  epoch. 
Bone  or  horn,  too,  was  used.  The  Solutrian  work  exhibits  a 
transitory  st.tgc  of  art  between  the  flint  implements  of  the 
Moustcrian  and  the  bone  implements  of  the  Maddenian  epochs. 
The  faima  indudes  the  bone,  renideer,  mammoth,  cave  lion, 
rhinocema,  bear  and  unis.  Sohitrisn  "  finds  "  have  been  abo 
made  in  the  caves  of  Lcs  Eyzies  and  Laugerie  Haute,  and  in  the 
Lower  Betfa  of  Cress^Tll  Cave  (Derbyshire). 

SOLWAY  FIRTH,  an  estuarine  inlet  of  the  Irish  Sea,  between 
Kngland  and  Scotland.  If  its  mouth  be  t.iken  as  between  St 
Bee's  Head  on  the  Knglish  and  Burro',\  [kad  on  the  Scottish 
coast,  its  length  is  50  m.  The  breadth  at  the  mouth  is  3^  m.; 
near  the  head,  where  the  Solway  viaduct  of  the  Caledonian  rail- 
way crosaes  the  firth,  it  is  nearly  ij  m.  The  general  direction 
is  north-easterly  from  the  mouth.  The  Scottish  counties 
bordering  the  firth  are  Wigtownshire,  lUrkcudbright  and 
Domfrieiishire;  the  Eaglidi  coaat  bdong»  to  Cumberland.  On 
the  English  side  the  low  Solway  Plain  borders  the  firth,  except 
for  a  short  distance  above  St  Bees  Head.  The  Scottish  shore, 
howcvxr,  is  not  cotitinuoiisly  flat,  and  such  elevations  as  CrilTcll 
(i86i^>  (t,l,  lUu^airn  (t.'fo)  and  C'airnharrow  (i.)g;).  above 
Wigtown  B;\\ .  rise  1  lose  ;o  it  The  shore  line  is  broken  on  both 
sides  by  ilie  estuaries  of  several  rivers.  Thus  in  Scotland  the 
Cree  and  o:her  streams  enter  Wigtown  Bay;  the  Dee,  Kirk- 
cudbright Bay;  Auchencairn  Bay  and  Rotigh  l-'irth  receive 
numerous  small  streanu,  and  the  Nilh  discharges  through  a  long 
estuaiy.  The  Annan  baa  its  mouth  near  the  town  of  that  name; 
and  the  Bsk  and  Eden  at  the  bead  of  the  finb,  in  Comberiand. 
On  this  shore  Morccambe  Bay  receives  the  Wampool  and  Wavet 
from  the  plain,  the  Ellen  has  its  mouth  at  Maryport,  and  the 
Derwent  from  the  Lake  Distrir;  ,it  Workiiin'oii  The  waters 
of  the  firth  are  sh.illow.  and  n  ti(!.il  bore  oci  urs  ]>eriodically. 
The  fisheries  arc  extensive,  and  thoj^h  there  are  no  (Mirts  of  the 
first  magnitude  on  the  lirth,  a  consiiierablc  shipping  trade  is 
carricii  on  v.l  Whitehaven,  Harrington,  Workington.  Mar\port 
and  Silloth  in  Cumberland,  and  at  Annan,  Kirkcudbrigbt. 
Creetown  and  Wigtown  on  the  Scottish  aide. 
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SOMA— SOMALILAND 


inr  "pmnd  joke,"  from  tbe  loot  ni»  to 
ptcn),  ia  Hiadtt  mythology  the  (od  who  is  »  pefaooifioitioa 
of  the  soma  plsnt  {Asckpias  acida),  from  wfaidi  tn  intoncatbig 

milky  juice  is  squeesed.  Soma  is  the  Indian  Bacchits,  and  one 
of  the  most  important  of  the  Vcdic  gods.  All  the  114  hymns 
of  llic  ninlh  Uiuk  in'  ihf  Rik  W-i'.  i  arc  in  his  praise.  He  is 
ccleijnitcii  a.s.i  dual  liivnuty  '.wtii  luiir;i,  .\gni,  I'ushan  or  Rudra, 
in  olhcr  book.s.  The  preparation  of  the  soma  juice  was  a  very 
s.irrf(l  n-rcmony.  and  (he  worship  of  the  gi>d  i'i  vcr>'  old.  soma 
hciug  idc-uliii.iblc  wi;h  the  ht'in,:.  lirtparcd  a}id  cele- 

brated ia  the  Indo-lranian  pcrio^l.  The  plain's  true  home  is 
heaven,  and  soma  is  drunk  by  gods  as  well  as  men,  and  it  is  under 
its  influence  that  Indra  is  related  to  have  created  the  universe  and 
fixed  the  ctnh  and  sl^  in  their  place.  In  post-Vcdic  literature 
soma  is  a  ngnlar  name  for  the  moon,  which  is  regarded  as  being 
drank  np  by  the  fods  and  so  waning,  tiU  it  is  filled  op  again  by 
the  sun.  In  both  the  Rig  Veda  and  Zend  Avcsu  soma  is  the 
king  of  plants;  in  both  it  is  a  medidne  wUcb  gives  heslth,  kmg 
life  and  removes  death.  In  both  the  cekitial  is  distinguished 
from  the  tencstial  soma,  and  the  llqnor  from  the  god.  The 
first  som.-i  i.s  suppoM:d  to  have  been  stolen  from  its  guardian 
demon  i)y  an  eagle,  this  soma  hriiiRinR  eagle  of  Indra  being 
comparable  with  the  ncctar-hringinK  ea^le  of  Zeus,  and  with  the 
eagle  which,  .as  a  metamorphosis  of  ()<liii.  carried  off  the  mead. 

See  .'V.  A.  Macdontll,  IVti'.-f  .l/vfA/Vcjiy  (S(rav>biirK,  1S97). 

SOMALILAND,  a  country  of  East  .Africa,  so  named  from 
its  Som.tli  inhabitants.  It  is  also  known  as  the  '"  E.istcrn  Horn 
of  .\frica,"  because  it  projects  somewhat  shar|ily  eastwards 
into  the  Indian  Ocean.  a.n<l  is  the  only  section  oi  ilif  L  iiuinenl 
which  can  be  spoken  of  as  a  peninsula.  In  general  outline  it 
is  an  irregular  triangle,  with  apex  at  Cape  Guardafui,  From  the 
apex  the  north  side  extends  over  600  m.  along  the  south  shore 
of  the  C  ilf  of  Aden  westwards  to  Tajura  Bajr.aad  the  east  side 
skirts  the  Indian  Ocean  south-west  for  over  1000  m.  to  the 
mouth  of  the  Jvba.  Somali  alio  inhabit  the  coast  region  and 
considerate  areas  inUnd,  as  far  south  as  the  Tana  river.  The 
country  between  the  Thna  and  Juba  itvcn  now  forms  part 
of  British  East  Africa  {q.v.),  and  in  this  aitide  is  not  included 
in  Som.ililand.  Inland  the  limiu  of  SonuJOand  correspond 
rouRhly  '.^ith  -.lu'  Si.uan  and  Harrar  Hills,  and  the  G.alla  dis- 
trict south  ul  Shoa  and  east  of  I.akc  Rudolf.  The  40°  cast  may 
be  taken  as  the  western  limit  of  Somali  selllcmcnls.  The 
triangular  span-  thus  roughly  ouilineil  has  a  total  area  of  about 
356,000  s([.  m.  The  population  is  estimated  at  .ibout  1,100,000, 
but  no  irusLworthy  data  arc  available.  It  is  partitioned 
between  Great  Britain,  Italy,  France,  and  Abysrinfaiaaundet>- 


Area  in  sq.  m. 

Ftopulatioii. 

British  S<iiivili!and 

French  Si:i..iiii..ini  ,    .  . 
Ittiian  Somalihind    .    .  . 
Abyaiiidaa  SomaUland  ^«  ■ 

Total  ..... 

68,000 
12,000 
146,000 
130,000 

JOO^iOOO 

400,000 
350.000 

556,000 

I.ioo.ono 

Somalihuid  was  not  gcaeraUy  adopted  as  the  name  of  the 
conntiy  untl  the  early  yean  «f  tilt  iQtli  ccntuiy.  The  northcra 
«ad  eeiitnd  districts  were  pce^rfottsV  known  as  Adel,  the  north- 
east coast  as  AJan.  By  the  andenta  the  country  was  called 
regio  romaiaka,  bam  the  abundance  of  aromatic  plants  wldch 
it  produced, 

Physicai  Fealurn. — The  whole  icpon  is  chanicteri»d  hy  a  re- 
markable decree  of  physical  uniformity,  and  may  be  bmadiv 
dcscril)«l  as  a  vast  plateau  of  an  avpraRc  flevation  of  ^rtio  ft., 
txiiin<l<-(l  vccsiwards  by  the  Klhiopian  anil  h;i.;hlan.ls  anil 

nortliwarils  by  an  inner  and  an  outer  co,i!;t  range,  ikiriinj;  the  Miuih 
aide  of  the  r.ulf  of  Aden  in  its  entire  Icnfiih  from  the  Harrar  uplands 
to  Cape  l.uanrlafui.  The  plateau,  known  as  the  Ogaden  plateau, 
everywhere  {iresents  the  aama  moootonous  aqnet  of  a  boundicsi 
steppe  clothed  with  a  aanty  vqcetadon  of  ■erobby  plants  and 
herbarm'as  pri  wrh-i. 

Thi-  inrlinc  !^  iiniformlv  to  the  vnith  eastt  and  ap.iri  !:r  the 
few  coast  streams  that  reach  the  f.ulf  of  Aden  during  tlie  raind, 
all  the  runnine  waters  are  rollivicd  in  three  rivers — the  Nogal 
in  the  north,  the  VVebi  Shebeli  in  ihe  centre,  and  the  Juba  (q.v.) 


*  See  also  AnHmu. 


in  till'  Jiiiih  -uliicli  have  a  parallel  south-easterly  dinxriion  towards 
the  In<lian  t-tcean.  But  so  sJieht  is  the  precipitation  that  the  Juba 
alone  has  a  permanent  diacnarge  seawards.  The  NoRal  .sends 
down  a  turbulent  aircam  during  the  fre>he|.<,  while  the  Shebelt, 
notwith>;.iiHlin^  the  far  greater  extent  of  it.0  Uisin,  dues  not  reach 
the  sea.  .At  .1  distance  of  about  12  m.  from  the  roast  it  is  inter- 
repled  hy  a  li)nt  line  of  dunes,  which  it  fails  to  pierce  and  is  thus 
dellittfd  MiuihwariU.  liowin^;  in  thi.-.  direction  for  nearly  170  m. 
parallel  with  tlie  coast,  and  tlten  disap(iearing  in  a  swampy  de- 
pression (the  Bali  marshes)  before  rcachmg  the  Juba  estuary.' 

Geology. — The  Sumaliland  plateau  is  cnicAy  conipoaed  of  gneis 
and  M-hi>i.    In  the  north  the  plateau  is  overlain  by  red  and  pr — * 
unfossiliferous  sandstones,  capped  near  its  edge  by  a  cheity  1 
stone  al«o  untossililcrous  but  |K)ssiblv  of  Lower  Cretacetjus 
The  |>Iain.t  inland  Irmn  Htil'cr.i,  .ind  the  maritime  niaiKii>»  K'twcCB 
the  c<i.iiil  .oil!  foot  of  the  plateau,  consist  of  limestones  of  Lower 
Oolitic  a^e  with  Btlrmnikt  subhastalus.  At  Dufaa  noni  limf Stwacs 
may  Ijclong  to  the  Lower  Cretacet>ua. 

ClinuU. —  In  general  the  climate  is  dry  and  brachlg  all  OVCf  the 
plateau.  Temperature  is  as  a  rule  high  but  with  eooridefahte 
variation,  from  60"  F.  cir  less,  in  the  earlv  morning  to  Kxj"  or  over 
in  ihf  f.iiU  .il  It  t  ni.'un.  tJn  .in  a\t'ra^i'  llic  (  n.i.'.l -I  ^li  i.  nij  h  r.it  laes 
are  »»mr  m'  hit;ln-r  than  those  of  the  plateau.  Kour  se.ixin--  ,ire 
recognized — January-.'Xpril.  vcr>'  dr>'  and  great  heat;  May- June, 
cooler  and  the  "  hcaw  "  rains;  July-Septcmbcr,  the  season  of 
extreme  heat  and  the  south-west  monsoon;  OclobeP-Oecembcrp 
the  "  light  ''  n'ws.  The  "  heavy  "  rains  are  little  experienced  ia 
the  coast  districts.  The  rainfall  is  from  4  to  8  in.  a  vear.  In  con- 
5C«|ucncc  of  the  elevatinn  uf  the  [ilatiau  and  the  ifr>  lu  <>(  the 
air,  the  heal  is  le:ts  oppre>!>ixe  iit.in  i.s  indicaiiil  by  the  ti  inpient- 
tures  recorded.    Malaria  prevails  in  the  valley  of  the  Webi  Shebcli. 

Flora. — The  highlands,  which  in  an  almost  continuous  line  trax  crse 
East  Africa,  have  to  a  great  extent  iu^laied  the  tii m  <ii  s<  tt:aliland 
in  spite  of  the  genera]  resemblance  of  its  clim.tte  ami  r^>il  in  the 
country  on  the  western  side  of  the  band  of  high  gruurul.  In  the 
northern  mountainous  regions  of  Somalitand  the  tlora  rcMmblea, 
however,  to  some  extent,  that  of  the  GalLt  country  ami  .'\b)^:^inia. 
On  the  plaie.tu  many  forms  common  elsewhere  in  Eiist  Africa, 
such  as  the  Borasstu  palm  and  the  baobab  tree,  are  missing.  The 
greater  part  of  the  country-  is  covcr^^d  either  with  tall  coarse  grasses 
(these  open  plains  being  called  ban),  or  more  comnxmly  with  thicic 
thorn-bush  or  jungle,  amimg  which  rise  occ.i^i m  1!  isjlatcnl  trees. 
The  pn.-\al<Tit  bush  plant)-  are  khansa  (unibrt  11  i  niimus,ii,  .araeia.-v, 
aloes,  and,  especially.  BosvxUia  and  Commiphora,  which  yield 
highly  fragrant  reains  and  balsams,  such  as  myrrh,  frankincense 
(etibanum)  and  "  balm  of  Gilead."  The  billeil  is  a  thom-buab 
growing  about  10  ft.  high  and  covered  with  small  curved  hooks 
of  great  strength.  The  bush  contains  also  numerous  creepers,  one 
of  the  most  common  ln-ing  known  .i-.  the  tirmn.  It  is  a  vivir!  preen 
anil  has  large,  fleshy,  heirl  -h  iiwd  leaves.  f)f  the  thorn.-,  the 
tutUt  and  the  wadi  often  grow  from  30  to  50  ft.  high  .ind  havf  Urge 
nat-lopped  bmnclica.  In  places  there  are  forests  of  these  trees. 
^)n  the  Mimmit  of  the  Colii!  range  the  cedars  form  forests.  Among 
the  larger  trees  are  the  mountain  cedar,  reaching  tn  luo  ft.;  the 
fob,  wnkrh  bears  edible  berries  in  apjieannce  sonieihing  like  the 
cherry  with  the  t.i.«te  of  an  apple,  grows  to  some  So  ft.,  and  is  found 
fringing  the  river  bols;  the  hatsililnn.  a  kind  of  eunhorbia.  attaining 
a  height  of  aliout  70  ft. ;  and  the  darti,  a  fig  trw.  There  an-  ivilches 
of  dense  reeds,  reaching  to  ft.  high,  an<I  thickets  of  tamarisk  along 
the  river  beds,  and  on  either  side  the  jimgle  is  high  and  more  luxuri- 
ant than  on  the  open  plateau.  Of  herbaceous  plants  the  kisirnia, 
the  sole  representative  of  the  order  L.oasaccae,  which  is  common  in 
.America  but  v<  r\  nre  elsewhere,  is  funnd  In  S<ini.dil.inf|,  -nhich 
al«i  t>ii>-'«>sx--  fi  -rr.--  liflnnging  to  the  e.i  -li  rn  Mi'i'ilerrar-.i.  an  flura. 

Fauna. — Simaliland  i-  rich  in  the  larger  wild  animalsu  Among 
them  are  the  lion  (Somali  name  libak)  and  elephant,  though  these 
have  been  to  a  large  cxicnt  driven  from  the  northern  coast  districts; 
the  black  or  double-homed  rhinoceros,  common  in  central  Ogaden; 
leo^rds,  abundant  in  many  districts,  and  daring— thev  have  given 
their  name  to  the  Web!  ShelK-li  ("River  ol  the  l.eDiurds  ")  ; 
panthers;  spotteil  and  >.tri|^etl  hyenas  (the  latter  nire);  foxes, 
jackals,  badgers  and  uild  dogs;  giraffes  and  a  great  variety  of 
antelop^  ^bsantclopcs  include  the  bcisa  oryx,  famy  common  and 
widely  distlllNltcd ;  the  greater  and  lesser  kudu  ft  he  greater  kudu 
is  not  found  on  the  Ogaden  plateau):  the  Somali  hartclx>est  (Bub<dit 
Staaynei),  found  only  in  the  Haud  and  Ogo  districts;  waterhuck. 
rare  except  along  the  Web!  Shebeli  and  the  Nogal;  thi-  dol  or 
Som.ili  bushbuck;  the  dibat.ig  or  Clarke's  garelle;  the  giralTe-likc 
gerenuk  or  Waller's  eazclle.  very  common :  the  aoul  or  Socmmering's 
gasclle,  widely  distributed;  the  dero  (Catdia  Speki):  and  the  small 
dikdik  or  sakaro  antelone,  found  in  almost  every  thicket.  The 
sebra  (Equui  frtryt)  i*  found  in  Ogaden  and  places  to  the  eOHtlH 
the  wild  ass  in  the  northern  regions.  There  am  wait  hogl^ 
baboons  (mancd  and  nnuwlcas  varieties),  a  tree  mocJbnr, 
jumping  rimwa,  two  kinds  of  squlnd,  a  small  liaie,  sock  mbbita 


*  It  is  probable  that  a  diveiieBt  bmuch  leaves  the  Shehdl  

diaUnce  above  the  swamps  and  that  at  high  water  an  overlknr 
into  the  juba  occurs  (see  Gug-  /mra..  Nov.  1909). 
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wlridilMnrtilapadii.  Oittlch«if»Caiiad  I  Hadnanit  «ltli  forty  followers  about  the  ijtb  century.  Other 
in  the openjMiiB;  the  ri vera » warm  with cwco«yiw,but  hippn|WUmi    traditions  trace  their  oriRin  to  the  Himyaritic  chiefs  SanhiJ 

an<l  Satnamah,  said  to  have  been  coeval  with  a  King  Afrikus, 


we  lare.  Bird*  of  prey  are  numerous  and  include  ea([le«,  vultures. 

Idles,  ravens  and  the  carrion  stork.  Amunt;  ^amc  birds  are  three 
v>rietie^  ol  bustard,  guinea  fowl,  partridx>'^  ^"'n!  grouse  and  wild 
Snakes  arc  cnmnion,  an  adder,  a  variegated  rock  snake  and  a 


who  is  supposed  to  have  conquered  Africa  afjout  ad.  400. 
These  legends  should  perhaps  be  interpreted  as  pointing  to  a 


bUck  sMlce  called  muss  being  those  most  dreaded.  Mosquitoes  are 
Farely  troublesome ;  gadflies,  and  a  large  spider  (honseyu),  which 
spins  a  weh  rrsemhlinR  Rotdcn  silk,  art;  common,  as  are  SCOrptons 
and  centipedes.  Ti-rniites  rear  sharp  pDinted  "  hilU,"  of  ten  OW 
20  ft.  high,  A  s[Kx-ic5i  of  lizani  grows  nearly  4  ft.  lout;. 

I iiftahit.iiils.  The  Somali  belong  to  the  Ea.stcm  (F.thiopic) 
Haznitic  family  of  tribes,  of  which  the  other  chief  members  arc 
the  ndghbouring  Galla  and  Afar,  the  Abyssinian  Agau  and  the 
Beja  tribes  between  the  Nubian  Nile  and  the  Red  Sea.  They 
have  been  identified  with  the  people  of  Punt,  who  were  known 
U»  the  Egyptiaaa  of  the  eeriy  dynaatics.  The  Somali,  however, 
dedaie  thaaMlvat  to  be  of  Anb  origin,  alleging  tbdr  progenitor 
tobavebaea  a  occtein  Sheilf  lahak  b.  Ahmad,  who  oowed  fnom 


scries  of  Arab  immigrations,  the  last  two  of  which  arc  referred 
to  the  13th  and  i.sth  centuries.  But  these  intruders  seem  to  have 
been  successively  absorbed  in  the  Somali  stork;  and  the  Aral>s 
never  succccdc<i  in  establishing  permanent  communities  in  this 
region.  Their  iiitluence  has  been  very  .sliRht  ever,  on  the 
Somali  language,  whose  structure  and  vocabulary  are  essentially 
Hamitic,  with  marked  atlinities  to  the  GflSa  on  the  one  hand 
and  to  the  Dankali  (Afar)  on  the  other. 

The  pfcaent  Somali  peoples  are  poaaeiaed  of  no  general  type. 
They  are  not  pure  Hamitcs,  and  their  phyacal  danctcriitics 
vary  considerably,  showing  signs  of  nterimedhig  with  Galla, 
Afar,  Araba,  AI^Miiiiant,  Baatrn  and  Negioes,  Tb^  an  a 
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ncc  of  magnificent  physique,  tall,  active  and  robust,  with  fairly 
regular  features,  but  showing  Negro  blood  in  their  frequently 
black  complexion  and  still  more  in  their  kinky  and  even  woolly 
hair.  Their  colour  vuiet  fiwn  Um  Ai»b  bue  to  bladCt  aad 
caitomly  enough  the  amt  Ngubr  fntnm  ue  ti»  be  fmind 

^"itee  are  four  danesb  Somalilaiid:  (i)  nomadt  who  breed 

ponies,  sheep,  cattle  and  camels,  live  entirdy  on  milk  and  meal, 
and  follow  the  rains  in  search  of  grass;  (a)  settled  Somali,  com- 
paratively lew.  living  in  or  near  the  roast';;  o'ltiasl  races, 
not  urjianizcil  in  [rihcs  hut  livinR  sea! tcrctl  all  over  Somalilanil ; 
they  lire  hunters,  workers  in  iron  anil  leather,  and  the  chief 
collectors  of  KU")  ii"d  resin;  (4)  traders.  The  iiatimul  dress 
is  the  "  tobe,"  a  simple  cotton  sheet  of  i  v  ii  l>ri  :><l;h,s  sewn 
together,  about  15  ft.  long.  Generally  it  is  thrown  over  one  or 
both  shoulders,  a  turn  given  round  the  waist,  and  allowed 
to  fall  to  the  ankles.  The  "  tobes  "  are  of  all  colours  from  brown 
to  white.  A  ceremonial  "tobe"  of  red,  white  and  blue,  each 
colour  in  two  shades,  with  a  narrow  fringe  of  light  yellow,  is 
aometimes  worn.  Old  mm  shave  the  head  and  sometimes 
grow  ft  bcenL  Ifiddle^ifad  men  wear  the  hair  about  an  inch 
and  a  half  long;  young  meB  and  boys  in  a  huge  nop;  while 
married  women  wear  it  in  a  cfajgnon,  and  ^xh  in  mop-fonn  but 
plaited. 

The  Somali  arc  a  fighting  race  and  all  go  armed  with  spear, 
bhield  an<l  short  sword  (and  guns  when  they  can  pel  them). 
During  the  r.iins  inicssant  intirtrih.il  itK)tinRS  <if  r.itlle  take 
place.  .VmoiiR  l  ertain  tribes  tlui.'-e  who  li.ivc  killed  a  man  have 
the  right  to  wear  .ui  ostiieli  leather  in  their  hair.  They  are  great 
talkers,  keenly  &ei-.t.iti\  e  to  ridicule,  and  quick-tempered. 

Women  hold  a  dcKraderl  jjosition  among  the  Somjili  (wives 
being  often  l(K)ted  with  sheep'i.  <!ning  most  of  the  hard  work. 
The  Somali  love  d;>play  ;  i1r\  ate  inordinately  vain  and  avari- 
cious;  but  they  make  loyal  and  trustworthy  soldiers  and  are 
generally  bright  and  intelligent. 

The  Somali  liiwe  v«iy  little  political  or  sodal  cobcsioa,  and 
are  divided  into  a  miilti|illcjty  of  rm  or  fakUas  (tribeii  clana). 
Three  main  dividons,  however,  have  been  cicariy  determined, 
and  these  are  important  both  on  political  and  ethnical  grounds. 

I.  The  HashIya  (.Vhud'ii  Asha).  with  two  great  subdivisions: 
DareJa,  with  the  powerful  Mij«riin.«,  War-Sangcli,  I>»ll)ohanti  and 
Others:  and  iskai,  including  the  O.-idibufNi.  Kvi  (.Ais.'^i),  Hahr- 
Wal.  Habr-Tol,  Habr-Yuni,  Babibli,  (kniri.  All  ih  vfC  claim 
descent  from  a  member  of  the  llashim  br.inch  nf  -he  Kirrei-h 
(Mahomet's  trilic),  who  f(iuii<le<l  a  |Ki*erl.jl  ^i.iie  in  ".lu:  /.lil.i 
di--trii  t.  .\ll  are  "Sunnites,  anil,  although  Mill  ^[HMkiiiK  their  Sun.ili 
natioii.d  t<m^;tu\  It  tray  a  laritc  infusion  of  .■\rai>  blrxid  in  their  oviJ 
face,  somewhat  liKht  skin,  and  remarkably  regular  fcalurcs.  Their 
tliiinain  compri^^s  the  whole  of  Briti.«h  aomiuiland.  and  |)rol>ahly 
mo»t  of  li.dian  S)maliland. 

II.  The  H  vwiv.x.  suih  numerous  sub-grouns,  such  as  the  Habr- 
|alo[.  ll.il.r-r.jilLT,  Kit  I)..11c>1.  Uaji.  KaraiilO.  liaiihailan.  Kunii, 
Bajim.il  .m  l  I  tvi^—tlmi;  miwtly  (anali>al  MahoniinetUil-s  forminn 
the  !i.  nM  Ti  :1  l  .ifika  sc<-t.  whose  intluenee  is  Idt  throughout  all  the 
central  and  ea>icrn  |>nrts  of  SooialiUnd.  The  Hawiya  domain 
irompriMss  the  Oeaden  datcaa  aad  the  region  genendy  between 
the  Nogal  and  Webi-ShcTicU  rivers.  Here  contact  ha*  been  chiefly 
irith  the  eastern  ( lalU  tribes. 

III.  The  KaIIaswin,  wiih  nuniomii^  but  little-known  siil>.j;rr>iips, 
incluilinx,  however,  the  |K>werfiil  an<l  warlike  Aligals.  Barawas, 
Gobrons,  Timi,  Jidua  and  Kalallas,  occupy  in  part  the  region 
between  the  \Vcbi-Shcl>cli  and  Juba,  but  chieny  the  territory 
extending  from  the  Juba  to  the  Tana,  where  the>'  haxr-  long  l^rn 
in  contact,  mostly  hostile,  with  the  Wa-Pokomo  and  other  Bantu 
people^  lit  the  Hiiii^h  K.i-.t  .\frira  rrnlc<-lonite.  Of  all  the  Somali 
the  R.ih.inw.n  deir.i'.  ihi-  l.ii.'i--i  infusion  of  negroid  I'IimmI 

Of  the  outcast  rari  <  ihi-  tie^t  known  are  the  .\tidi;an.  N'ebir,  and 
Tomal.  The  Mid^.m.  who  arc  of  ^lightly  lihorier  stature  than  the 
averane  Somali,  are  the  most  numerous  of  these  peopk-*.  They 
are  great  hunters  and  um-  small  poisoned  anowa  to  bring  do«n 
their  game.  The  ^'ebl^  arc  noted  for  their  leather  Work,  and  the 
Tonnal  ai«  the  biackmuths  of  the  Somali. 

PrMslark  Mmaint.— The  discovery  of  flint  implemenis  of 
the  same  types  as  those  found  in  Egypt ,  Mauritania,  and  Europe 
show  Sonuililand  to  have  been  inhabited  by  man  In  the  Stone 
age.  That  the  ccn;iitr\  was  suhse(|'.:<-n"lv  ■ir<-'.i|i;ed  by  a  more 
highly  civiUxed  people  than  the  Somali  01  to-day  is  evidenced 
Iqr  the  ndns  which  are  fbond  in  vaiioua  districts.  Blany  of 


these  ruins  are  attributable  to  the  Arabs,  but  older  remains 
are  traditionsilly  ascribed  to  a  people  wIm>  were  "  before  the 
Giilla."  Blocks  of  dressed  stone  ovcrgDOWii  by  grass  lie  in 
regular  fonnatiooi  a  seties  of  parallel  revetment  waUs  on  hills 
commandiBg  paaaa  eaist,  as  do  rdics  of  aacieni  wntcr-taaks. 
This  aadatt  cfvUtaation  is  supposed  to  tare  iwaiKpt  away 
by  Mabommrdan  conquerors;  before  that  evamt  the  people, 
in  the  opinion  of  several  travdlcrs,  professed  a  degnded  form  of 
Christianity,  which  they  had  acquired  from  their  Abyssinian 
ne';;lili' i.irs.    Of  more  recent  arc  the  ruins  known  as 

Galla  graves  (TauUti  diUii).  These  arc  cairns  of  piled  stones, 
each  stone  about  the  size  of  a  man's  head.  The  cairns  are  from 
II  to  15  ft.  high  and  alx)ut  8  yds.  in  diameter.  Each  is  cir- 
cular \\\:h  a  eef.tral  depression. 

Exptoralion. — Somaliland  was  one  of  the  last  parts  of  Afric.i 
to  be  explored  by  Europeans.  The  occupation  of  Aden  by  the 
British  in  1839  proved  the  starting-point  in  the  opening  up  of 
the  country,  Aden  being  the  chief  port  with  which  the  Somali 
of  the  opposite  coast  traded.  The  task  of  mapping  the  coast 
was  largely  undertaken  by  officers  of  the  Indian  navy,  while 
the  first  explorcis  of  tlie  intmor  were  offioen  of  the  ladiaa 
army  quartmd  at  Aden— Lieut.  Crattcnden  (1S48),  Lieut, 
(afterwards  Captain  Sir  Richard)  Burton,  and  Lieut.  J.  H. 
Spekc  (the  discoverer  of  the  Nile  source).  In  1854  Burton, 
unaccompanied,  penelr.r.ei!  inland  as  far  as  Harrar.  Later  on 
the  expedition  was  aliaeked  by  Somali  near  Bcrbera,  both  Bur- 
ton and  Spekc  Inking  wounded,  and  another  otiircr,  l.icut. 
.SiToyan,  R.\.,  killed.  For  twenty  years  ailerwards  no  attempt 
w.vi  made  to  open  up  the  Country.  The  occupation  of  Bet- 
bera  by  the  Lgyplians  in  187s  was,  howc\'cr,  followed  by  several 
journe\s  into  the  interior.  Of  those  who  cs.sayc-d  to  cross  the 
waterless  llaud  more  than  one  lost  his  life.  In  i88j  a  party  of 
Eni^shmen— F.  L.  and  W.  D.  James  (brothers),  G.  P.  V.  Ayl- 
mer,  and  £.  Lort-rhillipa— penetrated  from  Berbera  as  far 
as  the  Webi-Shebdi,  and  letuned  hi  safety.  At  the  tnstanoe 
of  the  Indian  gmrcniment  •nmon  of  the  country  batwetn  tfa« 
coast  and  the  Wcfat-ShebcS  and  also  east  towards  the  Wadi 
Nogal  were  executed  by  Maior  H.  G.  C  Swayne  and  his  lnothec 
Captain  £.  J.  £.  Swayne  between  18M  and  189*.  Meanwiiile  s 
French  traveller,  G.  Rivoil,  had  (1878^881)  aade  three  Jour* 
neys  in  the  norih-cost  corner  of  the  protectorate,  cspecfaTly  in 
the  Darror  valley.  The  lirst  person  who  reached  the  Imliaii 
(\ean.  going  south  from  the  Gulf  of  .Xden,  w.as  an  .\merican, 
Ih  A  Donaldson  Smith  I'b.  1.S64).  He  explored  (i.'(()4-i8q5)  the 
In  aii-.;  reams  of  the  Shebeli,  reached  Lake  Rudolf,  and  c\cn- 
t  lally  descended  the  Tana  river  to  the  sea,  his  journey  thus 
taking  him  through  southern  Som.-ililand.  Meantime  the  greater 
part  of  the  eastern  scalxianl  having  fallen  under  Italian  influence, 
the  exploration  of  the  hinterland  had  been  undertaken  by 
travellcfs  of  that  nationality.  In  1890  Brichetti-Robecchi 
made  a  jouxnc|y  along  the  eastern  coast  from  Obbia  to  beyond 
Cape  GuaidafaL  In  the  following  year  he  went  from  Mukdisbu 
to  Obbia,  and  thence  cnaeed  thmu^  Qgsden  to  Berbcca  on 
the  Gulf  of  Aden.  In  the  sane  year  Piinoe  Eugenio  Ruapoli 
made  a  journey  southwards  from  Berbers,  while  two  other 
Italians  penetrated  to  Imi  on  the  upper  Shcbdi,  which  pl.-ice  was 
also  Tcaihiil  in  igo.s  by  H.  G.  C.  Swayne.  In  iSqj  ("aplain 
V'ittorio  Bottego  and  a  companion  left  Berbera  and  made  their 
way  past  Imi  to  the  upper  Juba,  which  Boitego  explored  to 
its  source,  both  travellers  finally  making  their  way  via  I.ugh  to 
the  e.l^'.  C'lasl.  rrinee  Rusixili  in  i.'^o;  reached  Lugh  from  the 
north,  thence  turning  north-west.  He  was  kille<l  in  the  (lalla 
country  by  an  elephant.  In  1895  Bottego,  with  three  European 
companions,  left  Brava  to  investigate  the  river  system  north 
of  Lake  Rudolf,  and  succcedctl  in  tracing  the  Omo  to  that  lake. 
Subsequently  in  the  Abyssinian  highlands  the  expedition  was 
attadnd  by  Gala  and  Captain  Bottego  was  killed.  Dr  Sacchi, 
who  was  returning  to  L«gh  with  aome  of  the  scientific  tesalts  of 
the  misilon,  was  also  killed  fay  natives.  An  Bnf^h  expedition 
under  H.  S.  H.  Cavendish  (iSg6-i8o7)  followed  somewhat  in 
Donaldson  Smith's  steps,  aitd  the  last  named  traveler  again 
crossed  Somaliland  in  his  jooracy  from  Beriiera  via  Lake  Rudolf 
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to  the  Upper  NQe  (1899-1Q00).   In  1902-IQ03  a  sarvey  of  the 

<-iallu- Somali  borderlands  between  Lake  Rudolf  and  the  upper 
Jubii  was  executed  by  Captain  P.  Maud  of  the  liritish  army. 
Military  operations  during  iqoi  4  lc<l  to  a  more  accurate 
knowledge  ol  the  soulh-eaaiera  parts  of  the  British  protector- 
flte  sad  of  tPw  sdjunt  dirtnctt  a{  Itiliu  Sowditauul* 
Bunsa  SoMuiuan 

The  Biitbh  Somalilud  protectonte  cstendi  iloog  the  Gulf 
of  Aden  for  about  400  m.  from  the  Lahadu  Wells,  near  Jibuti, 
in  the  west,  to  Bandar  Ziyada  in  40*  E.,  if)o  m.  W.  of  Cape 
Guardafui,  and  stretches  from  the  coast  inland  for  a  brcaihh 
varying  from  80  to  220  m.  The  protectorate  is  bounded  \V,  by 
French  Somaliland,  S.W.  by  Abyssinian  territory,  and  S,F.  an^i 
E.  by  Italian  Somaliland.  .\hout  50,000  persons  arc  scultd  in 
the  coast  towns;  the  rest  arc  nomaiLs. 

r»p^<ipky,  <3fc. — Physically  the  jirotcctofate  may  be  described 

pUns  of  die  fnleriar.    Detwem  the  Harrar  plateau  and  C'a|>e 

Guardafui  the  coast  faifea  OUdatain  a  mean  altitude  of  from  4000 
10  5<x)o  ft.,  and  fall  geneially  in  tteep  c-icarpmcnis  down  to  the 
narrow  strip  of  tandy  lowU»ndK  sWirtinK  tht-  C.ulf  of  Aden.  M 
some  points  the  ru^cd  cliff*,  li[rrinn>:i  by  dt.x-i>  ra\in<.s,  aijproach 
close  to  the  sea;  elsewhere  the  bills  leave  a  coosidcrable  maritime 
plaia  between  their  baae  and  the  ahon  hub  South  of  Bcrbera 
are  two  range*  nearly  parallel  with  the  cout.  Theyincreaeewcleva- 
don  hndwards,  culminating  in  the  inner  and  loftier  Golis  range,  about 
0500  ft.  high,  its  crest  covered  with  mountain  cedar.  The  country' 
Between  the  two  ranRi-f  is  known  as  ('■uban.  Smth  of  the  (rf>lis 
the  ground  bills  ^rin) id  the  central  |iUlt-au  kni>wn  as  the 
ilaud.  a  waterless  but  not  unfertile  district.  The  Haud  (only  the 
nqfthem  ywt  of  which  it  Bridah  tenituiy— the  rest  b  Abyssinian) 
eondats  (Mrtly  of  thorn  jungle,  the  hnw  of  the  Somali,  partly  of 
rolling  grass  plainn,  calleif  ban.  and  partly  of  »emi-tle«ert  country 
caJlcJ  aror.  Westward  of  I3«rbcra  the  ascent  to  the  high  country- 
is  not  so  .abrupt  as  in  the  c.ist  but  is  made  bv  several  steps,  the  moun- 
tain»  forming  a  chaotic  ni.x-.s.  Ka.Ni wards  ilic  uioiintain  sysliiii, 
the  Jebd  SangcU,  maintains  the  same  general  character  as  far  as 
Bandar  Gori  ^La>  Korai).  where  the  precipitattB  nnrtham  diffs 
apprcMch  within  aoo  or  300  yards  of  the  gutf,  their  baie  hrawn 
rocki*  and  clays  presenting  the  «mi'  iinitiviimg  appearance  Sls  the 
light  brown  hills  skirting  the  Reil  St.i  Immc-diately  south  oi  the 
Jelx?!  Sanijcli  are  the  comiJarativcly  ti  rtilc  Jidali  and  Gebi  districts 
or  river  \alleys  -the  tiLiii  lluuiii^;  ivist  in  the-  (liruction  of  Kas 
Hafun,  while  the  Jidali  has  a  .southerly  course  towards  the  Wadi 
NqsaL  Its  waters  are  lost  in  the  arid  atony  plateau  of  the  Sort. 
To  this  succeeds  the  Nogal  district,  separated  both  fm«n  the  Sorl 
and  the  Haud  by  ranees  of  low  hill*.  The  Nogal  and  the  neigh- 
bouring r(.-j;ioris  i)f  ilii-  H.iuil  .iri-  also  known,  from  the  trilies  inhabit- 
ing them,  as  the  Onll  .ih.inta  countr>-.  The  prevailing  formations 
a|i|xar  to  Ix-  granite^  wh.i  h  are  veined  with  white  quartz,  and  under- 
lie-<Jd  sedimentary  brown  vindstunu  and  liinettoite  formations. 

The  avenge  annual  rainfall  at  Berbcra  is  about  8  in.,  and  more 
than  half  of  this  amount  has  fallen  in  one  day.  The  mean  annual 
rainfall  i.s  greater  on  the  slopes  of  the  r.mgcs  by  which  the  moisture- 
bearinii  <'i<MK|s  an-  inten  eptcd.  Thes«-  slope*  are  the  hofne  of 
aromatic  flora  which  yields  nivrrh  and  fnmkineensf. 

The  chief  domestic  ani::iaU  are  the  Laiuel  ami  the  a-s.  bi)th  of 
prime  stoik.  The  camcU  nuikc  excellent  mounts,  swili  and  haMl>  ; 
and  the  extensive  caravan  trade  is  everywhci*  carried  on  i-\r\u- 
sivcly  b)-  means  of  these  pack-animals.  The  Somali  hive  alw  lar^e 
herds  oi  cattle— oxen,  ^heep  and  goats.  They  nosaessa  hardy  breed 
of  ponie*,  for  which  the  Dolbahatita  country  is  lamed. 

Chiff  Tintnf. — Berlnt.i  i>;.i'.)  is  thr  capital  and  chief  >e5iport  of 
the  pruteclorate.  .Xbuut  45  m.  -.ve-t  oi  Berber.i  is  the  cxiMJscd  ixirt 
oi  Uulhar.  Cilose  to  the  Freiuh  frontier  stands  the  .seaport  of  CuiUi 
(f.v.).  East  of  Berbera  are  Las  Korai,  Kaxam,  Hate  and  other 
■mall  seaports.  Inland  the  most  important  aettlement  is  Haiieisa 
(t'.r.  little  Ilarrar),  60  m,  S.S.W.  of  BfUhnTt  a  oentlU  for  caiBvan.s 
from  Shixi  and  fjigaden.  Sheikh,  Kur.io  and  Bohotle  are  all  00  the 
caravan  route  from  Oguden  to  Berbera. 

InJuflries  and  Triuie. — Fibre  is  obtained  from  the  aloe  p!.iiu~, 
this  Industry  iKrinp  in  the  hands  o<  women;  ostriches  are  teand 
for  the  sake  of  their  fe.athers.  and  large  quantities  of  gum  and  resin 
are  collected.  But  the  wealth  of  the  people  conaists  chiefly  in  their 
livestock.  Trade  is  largely  with  Ilarrar  and  the  Ognden  country— 
both  .■Vbys.sinian  |)os.st'ssionit.  The  imtiortant  exports  are  gumi 
anil  resin,  fibre,  hiiies,  ivory,  ostrich  feathers,  cofTec.  Khee,  live- 
stiK  k.  t^'-'lil  :r;^  jts  from  .Xbys^inla  and  nvi!lier-i)l-iie.iri ;  the  shells 
being  found  al mg  the  co.a.st  from  Zaila  to  be^o^d  Berbera.  There 
is  alio  a  profitable  shark  fishery  in  the  hands  of  .\rafaa.  The  imports 
are  nudnly  white  longcloth,  grey  shirting,  rice,  iowatee,  dale*  and 
sugar.  Jowaree  is  displacing  rice  the  staple  food  of  the  SontaH. 
The  trade  with  Abyssinia  xuffers  owing  to  the  absence  of  railway 
communication,  which  the  neiehlKiurinp  French  colony  (i  nine  MCI 
Thn-  Ir.  iS'/i  \'i<M}  the  tutal  v.iluent  trade  ».is  £751 .900,  the  French 
railnay  being  then  but  just  begun;  in  1902-1903,  the  railway  being 


completed  during  the  year,  the  valuaof  tftde  waabut  (AfilJVO.  The 

average  annual  value  of  trade  for  1904-1909  was  about  £500.000. 

// islory.—\n  Arab  sultanate,  with  its  capital  at  Zaila  (Zeyla), 
waa  fouodcd  by  Koteishile  imnigiMits  fnun  the  Yemen  in, 
it  is  said,  the  7U1  centuiy  ajk  Is  the  tjih  oentwy  it  had 
beoone  a  onmpantlvely  powafiiil  atate,  kiwini  aa  the  eniiiie 
of  Add.  Li  the  i6th  century  the  capital  of  the  sUte  (in  whkh 
.\rab  influence  was  a  decreasing  factor)  was  transferred  to 
Harrar  (q.v.).  The  state  was  greatly  harassed  by  Galla  invadeiS 
in  the  i7lh  century,  and  broke  up  into  a  number  of  petty  in- 
dependent emirates  and  sultanates  ur.der  Somali  chiefs.  Zaila 
b<  rame  a  dependency  of  Yemen  a!i'.l  ; htis  nominally  part  of 
the  Turkish  emi>irc.  The  Rritish  <  i)nne\ion  with  the  Somali 
coast  dales  from  the  larly  years  of  tt'.e  njlh  century;  the  tlrst 
treaty  between  the  British  and  Somali  having  been  signed  in 
I S37  after  the  plundering  of  an  English  ship  by  the  Habr  \Val.  In 
I R40  various  treaties  were  concluded  by  Captain  Robert  Moresby 
of  the  Indian  Navy  "  on  the  part  of  the  Englldl  Government 
in  India  "  with  the  sultan  of  Tajiuea  and  the  fovemorof  ZaiJa. 
who  cnfaged  not  to  enter  into  tiwtiea  with  any  other  foreign 
po«cr.  At  the  same  time  Musha  Uand,  at  ue  entnace  to 
the  Gulf  of  Tajura,  was  bought  by  the  BrftM  "  for  ten  bags  of 
rice,"  Bab  Island,  in  the  same  gulf,  and  Aubad  Island,  off  Zaila, 
were  tilso  purchased,  the  object  of  the  East  India  Company 
being  to  obiain  a  suitable  place  "  for  the  harlwur  of  their  ships 
without  any  prohibition  whatever."  From  this  lime  oriward 
the  Indian  government  exercised  coiisidcral>lc  inlluenee  on  the 
Somali  coast,  but  British  authority  was  not  delitiitely  established, 
and  in  1S54  Richard  lU;r-,on's  expedition  was  attacked  at  Ber- 
bera. In  1874-1875  the  ambition  of  Ismail  P.isha,  khcdiveof 
Egypt,  who  claimed  jurisdiction  over  the  whole  coast  as  far  as 
Cape  Guardafui,  led  him  to  occupy  the  ports  of  Tajura,  Berbera 
and  Bulhar  as  well  as  Harrar  in  the  hinterland.  Ismail  also 
obtained  (July  1875)  a  firman  from  the  sultan  of  Ttirkey  making 
over  Zaila  to  E(ypl  in  return  for  an  increase  of  £15^000  yearly 
to  the  txibute  paid  (0  the  Forte.  In  1884.  in  conaeqpence  of 
the  revolt  of  the  niab£  in  the  Egy  ptian  Sudan,  the  Ithedival 
garrisons  were  withdrawn.  Thereupon  Great  Britain,  partly 
to  secure  the  route  to  the  East  via  the  Suez  Canal,  which  the 
occupation  of  the  country  by  anotlier  power  miKh;  menace, 
occupied  Zaila,  Berbera  and  Bulhar,  olVu  i.ik-  IjciiiK  sen;  Irum  .^deii 
to  govern  the  ports.  With  respect  to  /-a'la  I'lirkey  e^^jw^ft. 
was  given  the  option  of  resuming  possession,  but  mcofa/a 
advantage  was  not  taken  of  the  oiler  (sec  Ivord  **J*J** 
Cromer's  Modern  Egypt,  igoS,  vol.  ii.).  During 
18.S4,  18.S5,  1886  treaties  guaranteeing  British  protection  were 
concluded  with  various  Somali  tribes  and  in  iSSS  the  limits  of 
the  British  and  French  spheres  were  defined,  all  claims  to 
British  jurisdiction  in  the  Gulf  of  Tajura  and  the  islands  of  Musha 
and  Bab  being  abandoned.  The  other  inland  boundaries  of 
the  protectofate  «eie  defined  by  agreemehu  with  Italy  (1894) 
and  Abyssinia  (1897). 

In  1899  ttottlilM  anae  between  the  administration  and  a 
mullah  the  Habr  Suleiman  Ogaden  tribe,  who  had  acquired 
great  influence  in  the  Dolhnhanta  country  and  had  married  into 
the  Dolbahanta  .\li  Ghcri.  This  mullah,  MahommeJ  bin 
.MululLili  by  name,  had  m.-ide  M  vcral  pilgrimages  to  Mecca, 
where  he  had  attached  himself  to  a  si-cl  which  enjoined  strict 
ob.scr\'ance  of  the  tci-.cts  of  Islam  and  place<l  at-,  interdiction 
on  the  u.se  of  the  leaves  of  the  kat  plant  — much  sought  after 
by  the  coast  .\rabs  and  Somali  for  their  stimulating  and  in- 
toxicating properties.  .\t  first  the  mullah's  influence  was 
exerted  for  good,  and  he  kept  the  tribes  over  whom  ho  had  con- 
trol .at  peace.  Accredited  with  the  possession  of  supemattual 
powers  he  gathered  around  him  a  strong  following.  In  1899 
the  mullah  began  raiding  tribes  friendly  to  the  British;  in  August 
of  that  year  he  occupied  Buno,  80  m.  south  and  east  of  Ber- 
bera, ud  declared  himself  the  m&hdi.  In  the  atitiina  of 
1900  the  mullah  was  again  harassing  the  tribes  on  the  southern 
border  of  the  British  proitctoraie  and  the  neighbouring  .\'j>: 
sinian  districts.  The  tribes  hoslile  to  the  mullah  sought  Briliaii 
protection,  and  Colonel  (afterwards  Sir)  E.  J.  E.  Swayne  raised 
a  SomaU  levy  of  1500  men,  and  in  May  1901  occupied  Burao. 
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On  the  intl  of  June  a  small  force,  «eribaed  under  Captain  Mal- 
coUn  McNeiU,  was  attacked  by  the  mullah's  followers  but  rc- 
pufaed  after  de^ienteligfatint.  Colonel  Swayne  thrice  defeated 
the  tmtuy,  who  lost  taoo  nco  and  600  taken  piuooen,  mmI  tlie 
nrallab  lied  acvoes  the  Hand,  takutg  iciiife  whh  tlie  HqertiB 
tailtaKiiitaiitoiiy.  In  December  igoi  tlir  imillit  ma,  Iwwevnv 
once  moK  raiding  in  the  neighbooriieod  of  Burao,  and  hi  May 
wannith  <"'^loncl  Swavnc  led  another  expedition  against 

theMaUah  hini,  ihc  Somali  levies  being  strengthened  by  the  2nd 
Waawj^ing's  African  Rilk-s,  consisting  of  Yaos  from  Nya!.a- 
land.  Overcoming  in  a  remarkable  manner  the 
diflicultits  of  operating  in  the  dry  season,  Colonel  Swayne 
harried  the  mull.ih  inccsjyintly,  and  followed  him  across  the 
Huuil  into  the  more  fertile  region  of  Mudug  in  Italian  tcrritorj'. 
permission  so  to  do  being  granted  by  Italy.  On  the  6th  of 
October,  whUe  marchuig  through  dense  bush  at  I^rigo,  the 
British  force  ma  ambuscaded.  The  British  lost  loi  killed  and 
85  wounded,  but  put  the  enemy  to  flight.  The  mullah  lost  some 
7M  nen  and  letieated  to  Gafaidi,  west  of  Muduc  a  place  with 
uiplB  water  supplies.  Colood  Swayne  was  not  able  to  continue 
the  pomit,  and  returned  to  Berbera.  It  was  then  detamined 
that  hi  the  further  operations  against  the  muOah  the  main 
advance  should  be  from  a  base  on  the  east  coast  of  Italian 
Somaliland — the  open  roadstead  of  Obbia  being  chosen.  The 
command  was  given  to  Brigadier-Oeneral  \V.  H.  Manning, 
and  small  numbers  of  British  and  Boer  mounted  iiifantry, 
I:i  h.iii  and  African  troops  were  employed,  while  an  Abyssinian 
[ofLc  iield  the  line  of  the  \\'ebi  Shcbcli.  Manning  advanced 
from  U)iljia  in  February  iqo,?,  and  in  March  got  in  touch  with 
the  northern  column,  the  line  of  communication  stretching 
over  500  m.  The  mullah  was  west  of  this  line  In  the  neigh- 
bourhood of  Galadi.  The  wells  at  Galadi  were  occupied  by  the 
British  esriy  in  AprU  without  opposition.  A  reconnoitring 
force  of  see  men  under  Lieut.'CokHicl  A.  S.  Cobbe  (who 
had  gshwd  the  V.C  at  Eilgo)  was  pushed  west  to  Guaburu, 
and  caau  into  oontact  with  the  eneaqr.  A  detadunent  of  this 
force,  cwwHstlnt  of  wo  Yaos  and  SHchs  under  XJeut.-Colonel 
Plunket,  was  attacked  on  the  17th  of  April  and  overwhelmed. 
Of  the  whole  party  only  40  Yaos,  of  whom  36  were  wounded, 
osrapod;  10  British  ollicer:;  bciiij;  among  the  slain.  Meantime 
from  Hohotle  a  force  had  ailvaiiccd  under  Major  (lough  to 
Daratole,  a  spot  not  far  from  fiumburu.  It  had  a  stilT  light 
on  the  2jrd  of  April  and  was  obliged  lo  fall  hack.  After  these 
events  the  Obbta  line  of  communii.  aliurj  was  <  lo.scd  U]),  and 
Manning's  force  concentrated  at  Bohotle.  The  mullah  now 
broke  away  to  the  north,  and,  crossing  the  line  of  the  British 
communication,  established  himself  in  the  Noigal  distikt. 

Another  campaign  bdng  deemed  ueccsHiy,  icinforcenients 
bringing  the  fighting  force  op  to  7000  men  were  seat  out,and 
Major-General  Sir  C.  C.  ^gerton  assumed  supreme  eonmand, 
Manning  retaining  commsad  of  the  first  column.  la  October 
1903  a  new  forward  awvement  was  begun,  the  nrallab  being 
still  in  the  eastern  Nogal,  while  he  had  also  seized  the  Italian 
seaport  of  lUig,  north  of  Obbia.  In  a  pitched  battle 
fougli;  on  the  toth  of  Januar>'  1904  at  Jidballi  in  the  Nogal 
country  the  enemy  were  routed,  losing  over  1000  men  in  killed 
alone,  while  the  British  low  in  killed  and  wounded  was  58. 
The  mullah  and  his  chief  advi-scr,  a  H.aji  Sudi,  formerly  an 
interpreter  on  a  British  warship,  were  not  at  the  battle,  and 
with  his  Ali  Gberi  followers  he  now  fled  north  acro-is  the  Sorl, 
apparently  intending,  if  further  pressed  to  retreat  to  Illig. 
This  port  was  accordingly  for  a  short  time  (April  1904}  occupied 
by  a  British  naval  force.  By  May  the  mullah  had  been  driven 
out  of  the  British  protectorate  and  becaine  a  refugee  among  the 
Mijcrtin.  It  was  decided  thereibre  to  abandoo  offensive  opera- 
tions. In  1905  the  Italians  effected  an  anangement  apparently 
satisfactory  to  all  parties  (see  {  Ikiian  SmmaUand). 

For  some  three  years  the  mullah  remained  quiescent,  but  in 
EvacuMtioa  'wS  he  (luarrellcd  with  the  Mijerlins  and  in  tqoo  he 
•MS*  was  again  raiding  tribes  in  the  British  protcctor- 
lakiiivi  -piip  uritish  government  (the  Asquilh  cabinet) 

came  to  the  conchuion  that  another  eipeditioB  against 


the  muUab  would  be  osdeas;  that  they  mtat  either  buikl 
a  railway,  make  nwds  and  eflectively  occupy  the  whole 
of  the  pMMlMtte,  or  dsc  abandon  the  interior  compktely. 
The  latter  comae  was  decided  vpoa.  and  dunng  thehittmontha 
of  1910  the  advanced  poata  were  withdrawn  and  the  British 
admhiiilnirtml  nwiwd  to  the  eoast  towns.  In  support  of 
thb  decision  it  was  urged  that  it  was  no  good  pursuing  people 
whom  it  was  impossible  to  catch,  that  the  isolated  posts  in  the 
interior  had  not  been  able  to  protect  the  friendly  tribes;  and 
that  the  senii-deserT  nature  of  ihe  countrj'  did  not  justify  any 
attempt  at  etosioinic  development.  (The  proiH>sa!  to  build 
a  railuitv  from  Zaila  or  Bi:rl>eia  to  Harrar.  whith  ssuuld  have 
com|H-ted  with  the  French  line  from  Jibuti  for  the  tr.adc  of 
southern  .\byssinia,  had  been  vetoed  on  grounds  of  general 
policy.)  Before  the  withdrawal  arrangements — more  or  less 
ineffective — were  made  for  arming  and  wganiaiHg  tlie  tiflws 
in  the  protectorate  in  tiieir  own  ^^f'Vi- 

From  1S84  to  1898  the  protcctorste  was  attached  for  adnrfnlstrs* 

ti^-e  purposes  to  Bombay,  and  was  immcdiatciv  dependent  on  Aden : 
in  the  last-named  year  it  was  transferred  to  the  ForciRn  Ofhre,  and 
in  190S  pasiicd  under  the  control  of  the  Colonial  Ofiicc.  From  1902 
to  1906  Colonel  .S\va\  m  1 . m;mi---ii  tii  r ;  he         ^ueeifded  by 

Captain  H.  E.  S,  Cordcaux,  who  had  served  in  Somaliland  unce 
189B.  Lcpaktnc  power  is  in  the  hands  of  the  comnuasfcmeri  and 
revenue  is  obtained  largely  from  customs.  Ilie  revenue,  ^ssjoiDO  in 
1900-1901,  wa«  £30,000  in  1908-1909.  while  the  cs^icndlture.  aifioo 
in  the  first-named  year,  was  (.1^,000  in  190^1909.  Deicita  aiO 
made  good  by  grants  from  tlie  imperial  tieasary. 

Fkemcb  SOllAULAin) 

French  Somaliland  (Coii:  frani^aise  Ji-s  SoniiiUs)  lies  al  ;he 
entrance  to  the  Red  Sea.  The  ^ea  frontier  extends  from  Ras 
Dumeira  on  the  Straits  of  Bab-el-Mandeb.  a  little  no.-th  ol  IVrim 
Island,  to  Ras  Gurmarle,  a  few  miles  south  of  the  Uulf  of  Tajura. 
The  protectorate  is  bounded  K.  by  the  Danakil  country;  S.  by 
British  Somaliland;  W.  by  the  Harrar  province  of  Abyssinia. 
It  extends  inland  at  its  greatest  depth  about  130  m. 

The  countr>'  consists  chiefly  of  sliRhtly  elevated  arid  plains, 
larttely  waterle?'*  isive  along  the  Miulliern  frontier.  The  only  gOOO 
hafiKJur  along  the  coa^t  is  at  Jibuti,  The  ( >iilf  of  Tajura  is  JH  m, 
across  at  it^.  cniranrc  and  pcnctr.Ues  inland  36  ni.  .\t  it.^i  western 
end  an  opening  870  yds.  wide  lead.-,  into  the  e ireular  bay  of  Gubbct- 
Kharab  (HeU'»  Mouth),  behind  which  rise  a  chaotic  massof  vokank 
rocks,  destitute  of  vegetation  and  presenting  a  scene  of  weird  desola- 
tion. A  pass  throucn  the  hills  gives  access  to  Bahr-.Vssal ;  the  last 
of  a  chain  of  salt  Ulces  Hejiinning  60  m.  inland  in  the  depression  in 
»hi<h  the  safiTs  of  the  Hawash  (M-e  .XnyssisiA)  los<-  tnemM'lves. 
It  is  conjit  tured  that  at  some  remote  jjeriiKl  the  llawa^h  tlowed  into 
Tajura  (Jay  and  that  the  prci<-nt  condition  of  the  countr>'  is  the 
renuh  of  volcanic  upheaval.  A.->sal  I^ke,  according  to  this  theory-, 
formed  part  of  the  sea  bed.  It  is  now  5  m.  inlaml  from  Cubbet- 
Kharab,  is  5  m.  long  by  4  faraad,  and  ties  490  ft.  below  sea  level. 
About  160  ft.  above  the  present  level  c^f  the  lake  a  white  hand  marks 
diMinctlv  a  former  level.  The  w.ners  of  Bahr-A^vil  are  deeply 
impregnate*!  with  ^al;,  whirh.  iti  thi.  k  erusts.  forms  creseent-!:hm'<-"d 
round  the  banks —dazzling  white  when  reflected  by  the  sun.  Two 
streams,  one  saline  and  at  a  temperature  of  194*  r.,  flow  into  the 
lake.  The  climate  of  the  protectorate  is  \-ery  hot,  but  not  nnhealthy 
for  Europeans  if  reasonable  precautions  be  taken. 

I n kiifntanJi  and  Tmcns.  The  inhabitants  are,  on  the  north  side 
of  tlie  t'.ulf  of  Taiura,  <  hiefl\  D.m.ifcils  (.Xfar^,  o.r.);  on  the  Noiitherii 
shr)rc  ('.ill.i  an*i  Somali.  I  bere  are  a  numlK.T  of  .Arabs,  .AbN  *--uiiarts. 
Indians,  and  al>out  2000  Europeans  and  Levantines.  The  chief 
town  and  seat  of  administration  is  Jibuti  popi.  about  IS.000, 
which  has  taken  the  place  of  Obolc  (q.t.),  on  the  oppodte  (northern) 
side  of  the  Gnlf  of  Tajura.  .Mso  situated  on  the  gulf  are  the  small 
town^  of  Tajura.  Siigallo,  Cobad  .md  Amiialxi. 

Trniif  nnd  Ccmmuniralions. — The  collection  of  salt  from  Bahr- 
Ass.1l  is  an  industn,'  of  some  importance.  In  nxi^  a  hcRinninR  was 
made  in  the  cultivation  of  cotton  in  the  dry  river  Wtls,  where  water 
can  atwaya  be  otMained  at  a  depth  of  to  ft.  On  the  coast  turtle 
and  motncr-of-pcari  fishing  are  carried  on.  But  the  value  of  the 
protectorate  depi'nds  upon  the  carrving  trade  with  H.irrar  and  the 
supplying  of  victuals  an<l  coals  to  French  warship*.  In  1897  the 
building  o(  a  railway  from  Jibuti  towards  Harrar  was  begun.  By 
Christmas  1902  the  railway,  railed  the  Imperial  Kthiopiaii  railway, 
was  completed  to  Dire  Pawa  (or  .Adi»  Harrar), 30m,  short  of  Harrar, 
and  18H  by  rail  from  Jibuti,  of  which  but  64  m.  are  hi  French  tefri- 
torv-.  By  a  law  pa.saed  by  the  French  chambers  in  i^oe  a  stdmntion 
of  jfjo.ono  a  year  for  fifty  years  was  granted  to  the  company  owning 
the  railway  (sec  further  AuvssINIa). 

The  exports  are  chiefly  coffee,  hides,  {vary  (all  from  Abyaainia). 
gum,  moaur«f<iNari  aad  a  little  gold;  (hehnports  cotton  and  odier 
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lion  for  the  Abyssinians.  The  total  volume  of  trade  in  190a,  the 
yemr  of  the  completion  of  the  railway,  wa*  £725.000,  in  1905  it  had 

risen  to  £l.ao8.ooo — imports  £480.000,  exports  £718.000. 

History. — French  interest  in  the  Somali  and  Danakil  coasts 
dates  from  the  days  of  the  Second  Empire;  Count  Stuialu 
Rumdl,  ft  BBVil  oAoor,      wmt  m  n  nmrian  to  die  Red  Stm.  in 

1857,  and  he  reported  stiDQ^  OB  the  aeoCHi^iiC  ft  French  esub- 
Ibhmcnt  in  that  region  in  view  of  the  approadtinf!  completion 

of  the  Suc2  C';in:il.  The  only  rt-suh  of  his  i-ntcrprisf  was  the 
abortive  treaty  for  the  cession  to  France  of  Zula  now  in 

the  Italian  colony  of  Eritrea.  In  1X56.  huwi-vi-r,  M.  .Mohrc, 
vice-consul  of  France  at  7,aila,  had  Ixjugiit  .AmfjalK),  and  shortly 
afterwards  Henri  Lambert,  French  consul  at  .\ik'n,  bought  the 
town  and  territory  of  Obok.  Lambert  (who  w;is  assassinated 
by  Arabs,  Jtme  1859)  had  the  support  of  his  government,  which 
viewed  with  ftlaia  the  caublishment  (1857)  of  the  British  on 
Puifli  Ubwd,  ftt  the  catnoee  to  the  Red  Sea.  The  oeadon  of 
Oboik  was  ntilied  by  ft  treaty  (rigned  OB  the  iith  of  SSaKh  t86a) 
between  the  French  government  and  variooa  Danakil  chiefs. 
It  was  not.  however,  until  18S5  that,  hi  eOBSeqtiencc  of 
events  in  Egj-pt  and  the  Sudan  (see  EOTPI:  FKslory),  form.al 
possession  was  taken  of  Ohok  by  the  French  government.  In 
1884  L^once  Lagarde.  subsequently  French  minister  to  .Abyssinia, 
was  sent  to  administer  tbe  infant  colony.  Between  1883  and 
1S87  treaties  with  Somali  sultans  gave  France  possession  of  the 
whole  of  the  Gulf  of  la  jura.  An  agreement  with  Great  Britain 
(February  18SS)  iixed  the  aoutbcrn  limits  of  the  protectorate; 
protocols  with  Italy  (January  igoo  and  July  1901)  the  aorthcm 
fimita.  The  frontier  towards  Abynink  was  fiied  by  a  cmnai- 
tteo  of  Mardi  1897  with  the  Negna  MeneBk.  la  tUi  direction 
the  protectorate  extends  inland  aome  56  m.  In  iSSq  a 
Cossack  chief.  Captain  Atchinoff,  who  had  occupied  Sagallo, 
wa.s  forcibly  remove<l  by  the  Freneh  authorities  (sec  Sagallo). 
The  transference  of  the  seal  of  f;overnment  to  Jibuti  in  May 
iS<)6  and  the  building  of  the  railway  to  liarrar  gave  the  protec- 
torate a  stability  which  it  had  prcvioiuJy  lacked.  Its  imptort- 
anre  to  France  is,  nevertheless,  chiefly  strategic  and  political. 
It  serves  w  a  coftUnt  sution  for  men-of-war  and  as  ft  highroad 
to  Abgnilolft. 

Itauak  Soiuuuin) 
Italian  SomalHand  extends  on  the  coast  from  Bandar  Ziyada, 

a  point  on  the  Gulf  of  .Aden  inlersotled  by  4^°  E.,  ea.slward  to 
Cape  Guardafui,  and  them  e  .vnu liward  to  the  mouth  of  the  river 
Juba  in  o'  15'  S,  IJounde<l  N.  and  hi.  by  the  Indian  Ocean 
it  is  separaliil  S.  from  British  East  Africa  by  the  Juba. 
Westward  it  is  boundc<i  by  Abyssinian  and  British  Somaliland. 
Tton  the  cast  coast  the  protectorate  extends  inland  from 
100  to  500  m. 

The  coart-line  i»  largely  rock-bound  and  little  indented,  and 
throughout  the  uoo  ra.  of  it.s  extent  there  is  not  one  K(K)d  harbour. 
The  northern  shore,  along  the  Gulf  of  .Arlen,  is  barked  by  table- 
lands separated  by  the  bc<ls  ul  mounciin  torrents  ^;iiRr.il!y  <lry. 
From  the  table-bnd  riM.-  hilU.  such  u6  Jebel  Kurma,  which  have 
an  altitude  of  4000  ft.  or  more.  The  coast  risies  in  a  iucecs- 
sion  of  hills  (fringed  by  a  narrow  margin  of  beach)  until  Cape 
Guardafui  is  reached.  CapeGnaidBfldisin  11*75' N., 51*  36'33'E., 
and  form».  as  it  were,  the  tip  of  the  Horn  01  Africa.  The  cape, 
which  fare"  north  and  ea>t,  presents  on  it.s  northern  fare  a  nearly 
vertical  «.ill  n!  nx  k  riving;  from  tlie  sea  tn  a  lii  i^;li!  iil  yiHi  ((.  1  lie 
water  is  deep  right  to  the  base  of  the  cliff  nnd  owinj;  to  the  winds 
and  the  stren^;Ill  <il  the  rniaii  <  iirreti!>.  i^aiioii  is  danKerou-s. 
The  headland  is  known  to  the  Somali  as  Girdif  or  Vardaf — whence 
in  all  probability  comes  the  buronean  fom  Guardafui.  But  in 
the  linpta  frnnea  of  the  Levant  the  Italian  word  fH^fda  means 
"  beware,"  a  meaning  also  attached  to  the  Portuguese  word  guardafu. 

Rounding  Guardafui  the  coast  tren<ls  southwards,  and  *ome 
90  re.  from  that  cape  i.s  Ras  flafun  or  .Midudda — the  most  easterly 
point  of  the  continent  of  Airira  Iw^in^  ii;  Io°  45'  S.,  51°  27'  52'  K., 
or  about  a  mile  and  a  hall  east  of  Guardafui.  Kua  Hafun  consists 
of  a  rocky  peninsula  rising  600  ft.  above  the  sea,  and  is  connected 
with  the  mainland  by  an  isthmus  12  m.  long.  A  little  south  is 
the  mouth  of  the  Darrar,  a  usually  dry  watercourse  with  a  length 
of  over  300  m.,  wluch  ri«e«,  a*  the  Gefai,  in  the  north-ea-^t  of  the 
British  proteetoratc.  From  thi>.  ficiint  a  zone  of  upheaved  coral 
rocks  skirts  t'-,e  '^iMri-        -jiiiie  (li--l,ni<-e, 

CAtgf  Tomu. — The  chief  towns  are  on  the  coast.  They  are 
MahdSiha         pop.  abont  9000^  Bwm  (fooe),  Marha  (gooo). 


Wanhcik  (3000)  and  Yub.  These  are  all  in  the  iMtdNin  part  of 

the  protectorate  between  o*  15'  S.  and  3'  19'  N.,  and  are  known 
generically  as  El-Brnadir  (the  ports),  a  name  also  applied  to  the 

coast  between  the  p<jrts.  Yub  (Jub)  is  a  small  town  at  the  mouth 
of  ihi  Jul  .i  river.  In  every  cam-  the  [Kirt  i»  much  exposed  and 
unapproachable  for  months  together.  Obbia,  5°  33'  N.,  and  lllig 
ID  7*  60*  N.,  are  points  of  depaiture  for  the  Ogaden  and  Dolbahanu 
countries.  Alula,  on  the  Gulf  of  Aden,  is  the  chief  town  of  the 
Miiertin  Somali. 

In  the  interior  is  Logh.  a  pepuloua  city  on  the  left  hank  of  the 
Juba,  alxint  240  m.  from  the  cojuit,  and  funher  inland  is  Dolo  at 
the  confluenre  of  the  Daua  and  Ganalc  to  form  the  Jubi.  These 
places  are  entrep/its  for  the  trade  of  the  interior,  es|)eeially  with  the 
Buran  district. 

In  the  coast  towns  of  the  eastern  seaboard  there  are  Swahili,  Arab 
and  Indian  Httfemeatoi  and  tribes,  auch  aa  the  Anaraat  of  owed 

Arab  and  Sonuih  blood. 

Agrifullure  and  Tradr. — ^Though  much  of  the  land  is  barren,  the 
soil  is  fairly  fertile  in  the  valleys  ofthe  Webi  Shebeli  and  VVadl  Nogal. 
But  the  moKt  fertile  district  is  the  valley  of  the  lower  Juba,  w  here  for 
over  i(x)  m.  i.s  a  strip  of  land  varying  from  a  few  hundred  yards 
to  some  4  m.  wide,  annually  inundateil  by  the  rise  of  the  river. 
Here  are  cultivated  rich  crops  of  millet  ancf  other  grains.  In  other 
districts  lack  of  water  impetles  cultivation,  though  after  the  raina 
pasturage  is  abundant,  and  leiinous  ptantt  are  so  varied  and 
numerous  as  to  jttittfy  tlie  ancient  name  of  tike  region. 

Ivory,  rattle,  butter,  coffee,  rotton.  myrrh,  giimii  and  skin*  are 
exfHirted  from  the  Benadir  roinitry  In  the  northern  [jorts  there  is 
a  similar  but  smaller  trade  anii  one  in  o-,tri(-h  feathers.  The 

ihirf  im|X)rts  are  texrile  fabrii tiii'  .iml  [jietroleum.  During 
Itti>t>  IK')7  the  value  of  the  Denadir  traile  £120,000;  in  ig<y»- 
1907  it  had  risen  to  over  £250,000. 

History. — The  Somali  coast,  as  has  been  seen,  early  fell  under 
Moslem  iiitluence.  The  towns  on  the  eastern  .seaboard,  of  which 
Mukdishu  and  Brava  were  the  chief,  formed  part  of  the  Zenj 
"  empire  "  (sec  Zanzibar)  and  share<I  its  fate,  being  conquered 
in  turn  by  the  Portuguese  (i6th  century),  the  imans  of  Muscat 
(17th  century),  and  the  sultans  of  Zanribar  (iMd).  Onaccount, 
probably,  of  the  inhoqiitftfale  aftture  of  the  iboie  the  northern 
portion  oif  the  iRotectorste  appears  to  have  been  Bttle  subject  to 
hostile  invasion.  By  treaties  with  Somali  sultans  in  i88q  and 
by  subsequent  agreements  wHth  Great  Britain,  Zanzibar  and 
Abyssinia,  the  coa.st  e.is;  <jf  the  British  Somali  protectorate  fell 
witliin  the  Italian  bphere  of  inthience  (sw  .\i-  Kiri\,  §  5).  In  .August 
i8<)2  the  sultan  of  Zanzibar  lo:'.sed  the  Benaiiir  ports  of  Italy  for 
fifty  years.  They  were  administered  first  by  the  Filonartii  Com- 
pany, and  from  1898  by  the  Benadir  Company.  By  an  agree- 
ment dated  the  13th  of  January  1905  the  sultan  of  Zanzibar  ceded 
his  sovereign  li^bta  ia  tha  Benadb  porta  to  Italy  in  return  for 
the  payment  of  a  lump  Mm  of  £M4,iaaa  Thotwf  tcr  the  Italian 
government  aasvmcd  the  drect  administratJon  of  the  ports,  a 
purely  commercial  undertaking  replacing  the  Benadir  Company. 
In  1905  also  Great  Britain  leased  to  Italy  a  piece  of  land 
near  Kismayu  to  f.trilit.iie  communiraiions  with  the  Benadir 
country.  In  1908  a  royal  decree  placed  that  part  of  the  country 
between  the  Jidia  and  the  aultaoate  of  Obbia  oiukr  ft  dvfl 
governor. 

A  notable  event  in  the  history  of  the  protectorate  was  the 
co-operation  of  the  Italian  authorities  ia  the  campaigns  against 
the  Mullah  Abdullah.  In  igo4  ncgotiatloaa  were  opened  with 
the  mullah  by  the  Italians,  and  by  artangeoMOt  with  the  stdtaa 
of  Obbia  and  the  sultan  of  the  Hljetthw  the  tenltory  between 
Kas  AimmI  and  Ba»  JBowen,  which  was  claimed  by  both  parties, 
was  handed  over  to  the  mtiltah.  This  region,  that  of  the  lower 
Nogal,  included  the  port  of  VA\\i.  Here  Mahommcd  h.  .Abdullah 
established  himself  under  I;;ili,iii  surveillance,  and  by  an  agree- 
ment dated  the  5th  of  Manh  i<)On.  [icice  w,is  declared  between 
the  mullah,  the  Italians.  British  and  .Abyssinians,  and  all  other 
ScmaJi  tribes.  In  i()o8-  i()og,  however,  fighting  was  renewed,  the 
mullah  and  the  Mijcrtins  failing  to  agree.  Italian  (native)  troops 
were  sent  to  the  district  to  restore  order.  The  mullah  also 
attacked  tribes  living  in  the  British  protectorate  (see  f  a). 

The  station  of  lio^  the  moat  advanced  point  occupied  by 
It,\ly,  had  been  fduided  by  Captain  Bottego  in  1895.  After 
the  treaty  of  A<&  Adowa,  recognizing  the  independence  of 
Abyssinia,  had  been  concluded  in  1896,  negotiations  were  opened 
for  defining  the  Italian-Abyssinian  frontier  in  tlie  Somali  regions. 
In  1S97  aa  agrNpant  was  come  to  that  firon  the  point  on  the 
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Biithh  SomdHud  frontier  wbcn  47*     intciMctad  flf  N.  tbe 

frontier  line  should  be  drawn,  at  a  dkUnoe  of  about  tSo  n. 

from   the   Indian  Ocean,  to  the  Juba.    At  the  doae  of 

i[)07  the  .Ncg\i»  MfRclik,  in  return  for  ;i  pctuniary  indemnity 
(£ijo,ooo),  agrccit  to  a  moiiifu ;iiion  of  the  i8g;  line,  whereby 
the  Italian  protcctor;itc  was  i.'xtfnded  north  of  I.ugh  to 
Dolu.  From  Dolo  the  frontier  gin'i  cast  to  the  Wehi  Shclicli, 
whence  the  i^g;  l;iic  is  followtd  to  the  British-Aby&siiiian 
frontier.  By  this  arrancemcnt  (ratilied  by  a  convention  dated 
the  1 6th  of  May  1906)  tJw  Bouiiir  cosit  obtiined  a  suitttbk- 
hinterland. 

BiDLi(x;KArRT. — a.  Genefnl  dpwriptiom.  hiatory  and  book*  of 

trawl,  (i.  Fcrrand  /,'  <  C'l  "!'''"  ll'ari*,  190,1),  a  brief  but  comnre- 
hitiNivr  survey;  R.  I'-n  lu.  .r  ^  I'oolsUps  tn  EasI  Africa  (Ixinnon. 
1856);  F.  I,.  Ja^n•^•.  1  iif  I  liRiufiiix  Horn  o<  Ajrua  (Ilondon,  188K); 
11.  (i.  C.  Swaync.  Snrnm-n  Trtpi  through  Somaiitand  (3rd  cd., 
London,  191)3).  perhaps  the  best  general  bix>k  on  the  tountry. 
coiltaiiu  a  tpecial  fauna  section;  G.  R^voil.  La  ValUe  de  Durror 
(Flaria,  l88j)  and  Dix  mms  i  la  cSU  orientaU  d'Afrique  (Paris. 
A.  Donaldwin  Smith.  Through  Vrtknmen  African  Cmintries  l..>ridon, 
|8^);  V.  Hoii<>;ii.  //  Cuiba  esploralo  (Rome.  ilSQ.S);  I-  K  il'inhi- 
Bncrhctti,  Snmi:lui  f  Hfttiiilir  .  .  .  Prima  Iraversata  drlln  Sttmnlia 
italu:ii'\  iMiLui,  iMny'  .iruj  Nel  ixtfie  dfgli  Aromi  (Milan,  I903), 
M.  tjuilUin,  OocuKirnS,  yur  fhnliiirr  .  .  .  dr  i'Afru/ue  oritntale 
(P^a,ll.d.U8561):      f'a'iiil-^  hko,  llarar  (LiipziK, 'iWKS). 

h.  Ethnology,  Bora,  f.uin^i.  (;i'i)lo>;y.  &r.  I',  r'aulitschke.  Elhno- 
grapkie  NoraoU-Af'-si:!<.  Pit  malrruUf  Cullur  dfr  PanAkil,  Calla 
und  Somdi.  vol.  ii.'  Hi  rlin,  li^fi'i  Dtr  ^eislt^f  Cullur  drr  n,!nAkil. 
&c.  (|89^>),  and  Hiilruii-  :ur  {■Jhnograpbte  und  Anihropologif  drr 
Somdi,  Calla  urtd  Ilnrruri  (l-^■ip^i^.  iSitO),  containing  fine  plates; 
H.  M.  Abud,  Ccttealogics  of  lite  Sumtii  .  .  .  (Umdon,  i8<j6);  A.  l-lnRlcr 
on  the  flora  in  the  Silzunasbrrichte  of  the  I'rnssian  .Aiaiii  in^  of 
Sdanee,  No«.  x.-xii.  (1904);  G.  R^^-oil,  Fount  rl  fiorc  <lf\  p<iys 
Samtii  (Paris,  |88.»):  t".  \'.  A.  foi  l,  SomalHand  .  .  .  ■with  a  complete 
Hsttftvery  animal  mid  hird  xntru  u  Ut  ttilmbil  thai  country  .  .  .  (Li)nflon, 
1900),  and  "On  a  lulltxiion  of  In-<rt5  and  Araelinid:*  "  in /"rot. 
Zool.  Sof.  (1900);  R.  K.  Draki-Brrxkman,  The  Uammols  of 
SomalUand  (London.  1910);  J.  \V.  Gregory,  "The  Ceokigy  of 
Somaliland,"  Geol.  Mat.  (1896). 

t.  Language.  Leo  Rcinisch.  Die  Somatie  Sprtuhe  (Vienna.  1900. 
«t  K<|.):  r.  Nl.  Hutiti-r.  Cramniar  of  the  Somi!l  lAinvun^e  (fionibay. 

<tc  Uir.i >!■-•-••  .1111!  C",  ilf  Siin|xiiit,  .1  .'V.ii.'ii.;/  Cr,i>!;>i\.:,r  of 
^Sittoii  jMn^uine  1  London,  l«07) ;  K-  de  l^iraja.^ite,  .V«»mii-/i«j/ijA 
Mtf  Alg/uA-.Vumu/i  Diclwnary  (London,  l^j)- 

i.  For  the  vari<Ki«  i»rotectorate&,  (1)  Oritish— the  annual  reports 
{awed  by  the  Colonial  Office,  London;  OScM  Hiilm^  tk*  (Mva- 
Nmu  tn  SomaliUind.  iQoi-ifte^  (i  vola.,  London,  1907);  war  Once 
nape  on  the  scale  of  1:1.000^000^  aho  sketch  map  1:3,000,000 
(1907).  (»)  French  prot.^ctofMe— etUmiale  (Paris);  L. 
ficnrique,  Les  Colonirj  froncaists  (Meek)  (Pari*.  I899) ;  de  Salma, 
Obtxk  (Paris,  1893);  Carle  de  I'u  <  otf  ftanfUtt  its  Somalis,  1  -.VKi.crW 
(Pari*.,  1908).  (3)  Italian  protpctoratc — Somalia  UoliaiM,  iSSs-tSgs 
(official"  GraenBook  "):<'.  R<»!«tti.  Somalia  itaiioM^ttiUmmani^. 
with  map  (Rome,  1906):  U.  Fermndi,  Seconda  sptHmmm  B^Ueto: 
Luth  emponn  commercialf  sul  Giuba  (Rome,  IWOO* 

The  Bi!HU,^r,:(<.-:  ,-U,<f'iia  of  G.  FumagalU  (Muait,  1893)  Inrludes 
works  dealing  with  Suntaliland.  (F.  K.  C) 

SOmUBUI.  a  iiide>MmBied  bnt,  nnde  of  felt,  hifdy  won 
throughout  South  and  Qatiat  Aatoka,  but  originalhn  in 
Spain.  The  Spanish  word  is  derived  fioni  wniRra,  ibade, 
KLHcraliy  taken  to  be  from  Lat.  sub  umbra,  beneath  the  shade; 
but  the  etymolog>%  like  that  of  "sombre,"  dark,  gloomy,  has 

SOMERS,  JOHN  &OMERS  (or  Sommvks),  Bakon  (1651-1716). 
Etigliali  lord  chancellor,  was  born  on  the  .iih  of  Mar<h  1651. 
near  Worrcstcr,  the  eldest  son  of  John  Sorr.ers,  an  attorney  in 
large  practice  in  thai  town,  who  had  formerly  fought  011  the  side 
of  the  Parliament,  and  of  Catherine  Ceaverne  of  Shropshire. 
Aftor  being  at  school  at  Worcester  he  was  entered  as  a  gentleman 
commoner  at  Trinity  College.  Oxford,  and  afterwards  studied 
law  under  Sir  Francis  Winnington,  who  became  solicitor-general, 
and  joined  the  Middle  Temple.  He  appean,  ia  additioa  to  bk 
legal  stodiea,  to  have  written  aevcial  poena  and  panpblela. 
He  soon  became  intimate  with  the. kaden  of  the  eooBliy  patty, 
especially  with  Eiaex,  WiUian  Ruatell.  and  Algemoa  Sdney, 
but  never  entered  into  their  plans  so  far  as  to  commit  himself 
beyond  recall.  He  was  the  author  of  1  he  Uisltvy  o  f  the  Sueeession 
.1/  Ihc  Crown  0}  I'.mliuJ.  ivlU^Ud  mil  c;  Rn\trJi_  &c  .  and  was 
reputed  to  have  written  the  Juit  and  Idodcst  V indication  oj  lilt 
2W  l/ut  FaMmtHlt,  which  waa  put  forwaid  aa  the  anawer  to 


Charica  TU*  iuaoua  dodatatiaft  of  Mi  immw  fbr  dlMMni 

them.  TUs,  however,  waa  by  Sidnegr,  tbenili  pcobaUy  Somen 
was  respootible  lor  the  final  dnft.  When  the  grand  jury  of 
Middlesex  threw  out  the  bill  agaiiut  Shaftesbury,  and  were 
vehemently  attaclccd  for  so  doing,  Somers  wrote  in  defence  of 
the  rights  of  grand  juries.  In  i<>»3  he  was  counsel  for  thesherifis 
Pilkington  and  Shute  before  the  Loutt  of  Kings  Bench,  and 
secured  a  reputation  which  continually  increased  until  the  trial 
of  the  seven  bishofw,  in  which  he  was  junior  counsel.  "  .Sgmers 
rose  last-  He  spoke  little  nn)re  than  live  minutes,  but  evcr>- 
word  was  full  of  weighty  matter;  and  when  he  down  his 
reputation  as  an  orator  and  a  constitutional  lawyer  was  estab- 
lished." In  the  secret  councils  of  those  who  were  planning  the 
revolution  ScMners  took  a  leading  part,  and  in  the  Convention 
Parliament  was  elected  a  ntemlKr  for  bis  native  town.  He  waa 
immediately  appointed  one  of  the  managen  ibr  the  Commons 
in  the  oonferoicea  between  the  bomca,  and  hi  aiguing  the 
questiooa  whether  Jamea  IL  had  left  the  thnue  vacant  by 
abdication  and  whether  the  acto  d  tiio  Cottveotioii  ^adiameot 
were  legal— that  parliament  having  been  summoned  without 
the  usual  writs — he  di<|ila>  cd  great  Icarnirig  and  legal  subtlety. 
He  was  further  distinguished  by  being  made  chairman  of 
the  comnitteo  wUcb  drew  up  the  cekbcated  Dedaiation  el 
Right. 

If.  May  1689  Somers  was  rtuide  solicitor-general.  He  now 
becattie  W  illiam  Ill."s  mo.-.t  contidenlial  adviser.  In  the  con- 
troversy which  arose  between  the  HOUSCS  on  the  ciucstion 
of  the  legality  of  the  decision  of  the  court  6L  King's  Bench 
regarding  Titus  Oatea,  and  of  the  action  of  the  Lonb  In  sustaining 
this  decision,  Somen  was  again  the  leading  manager  for  the 
Commons,  and  has  Jeft  a  dear  and  inteieaUng  account  of  the 
debates.  He  was  neat  emph>yedfa|aauaxy  i<joas  chainwan  of 
the  select  committee  of  the  House  u  Cbnnooa  on  the  Corpon- 
tion  Bill,  by  which  thoK  oocpocatlom  whidi  had  sunendeied  tfaek 
charters  to  the  Crown  during  the  last  two  reigna  were  restoeed 
to  their  rights;  but  he  refiued  to  associate  himself  with  the 
violent  measures  of  retaliation  which  the  Whigs  on  that  occasion 
endeavoured  to  include  in  the  bill.  In  .\pril  a  speech  by  him 
carried  through  the  lower  house,  without  opjKisilion,  the  bill 
which  declared  all  the  laws  passed  by  the  Convention  Parliament 
to  be  valid,  .\s  solicitor  general  he  had  to  conduct  the  prose- 
cution I't  rn  ylon  and  .Vshton  in  ifi.ji,  ai.d  tlul  so  with  a  modera- 
tion and  humanity  which  were  in  marked  contrast  to  the 
customs  of  the  former  reigns.  He  was  soon  after  appointed 
attorney-general,  and  <n  il:.>i  capacity  strongly  opposed  the  bill 
fortheregulationofiri  I  1  i^of  high  treason.  Onthci^rdof 
March  1693,  the  great  seal  having  roeanwhUe  l)cen  in  commission, 
Somers  was  appointed  lord-keeper,  with  a  pension  of  £1000  a 
year  from  the  <lay  on  which  he  aboidd  quit  his  ofic^  and  at  the 
same  time  was  made  a  privy  councSlor.  Be  bad  previousbr 
been  knighted.  Somers  now  became  the  most  prominent 
member  of  the  Junto,  the  small  coundl  which  comprised  the 
chief  members  of  the  Whig  party.  When  William  left  in  May 
1695  to  take  command  of  the  army  in  the  Netherlands.  Somers 
was  made  cjiic  of  'he  seven  lurds-jusiices  to  whom  the  adminis- 
tration of  the  kin^don-.  ihirii:^  his  absence  was  entrusted;  and  he 
was  instrumental  in  bringing'  tibout  a  lecxmciliatioD  helwecu 
William  and  the  princess  .Anne, 

In  .April  169;  Somers  W.-US  made  lord  chancellor,  and  was  created 
a  peer  by  the  title  of  Baron  Somers  of  Ewsham.  When  the 
discussion  arose  on  the  question  of  disbanding  the  arnn-,  he 
summed  up  the  case  against  disbanding,  in  answer  to  Trenchard, 
in  a  remarkable  pamphlet  called  "  The  Balancing  Letter."  In 
August  1698  be  went  to  Tunbridge  Welb  for  his  health.  While 
thm  he  leosived  the  ktei^a  letter  aewNinchig  the  fhat  Avtltlba 
Treaty,  and  at  once  lepfied  with  a  memonuidura  rytsenting 
the  necearity  in  the  state  of  feding  in  Kii^aad  «  avoiding 
further  war.  Ulien  the  king,  on  the  occa.sion  of  the  Disbanding 
Bill,  e.xprcssed  his  determination  to  leave  the  country,  Somers 
boldly  remonstrated,  while  he  clearly  exiiresscd  in  a  speech  in  the 
Lords  the  danger  of  the  course  that  was  being  taken.  Hitherto 
Somen'k  rhararter  had  kept  him  free  bam  attack  at  the  haoda 
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of  political  opponents;  but  his  connexion  in  i6gQ  with  the 
notorious  Captain  William  Kidd,  to  the  cost  of  who&eexpedilbn 
Somen  bad  given  £1000,  afiord«l  an  opportunity;  the  vote  of 
censure,  however,  proposed  upon  him  in  the  House  of  Commons 
ior  gtvioB  Kidd  a  onniDiiinm  Hiuler  die  m 
199  to  131.  Tlw  attack  wu  naenS  ihonfy  on  tbe  grooad 
of  his  having  accepted  grants  of  Crown  property  to  the  amount 
of  £1600  a  year,  but  was  again  defeated.  On  the  subject  of  the 
Iribh  forfeitures  a  l.hir<l  mi  lark  was  rr.afle  in  1700.  !»  motion 
Licitif?  brought  forward  ti)  ri-qut-st  the  kiiiR  lo  remove  Somers 
from  his  counsels  and  [ircscncc  for  cvtr;  l>ut  this  again  was 
rej«cLetl  by  a  large  majority.  In  con^quence,  however,  of  the 
incessant  agitation  William  now  requested  Somers  to  resign; 
thb  be  refused  to  do,  but  gave  up  the  seals  to  William's  mes- 
senger, la  1 701  he  was  impeached  by  the  Commons  on  accoimt 
of  tke  part  ha  had  taken  in  the  negotiations  relating  to  the 
Futitiaii  Timtf  U  1698,  end  dcfoadad  Uawlf  nwrt  tUfy 
farfoce  the  boase,  ■nimwhig  the  charges  seriatim.  The  ba- 
pesdiment  WIS  voted  and  seat  np  to  the  Lords,  but  was  there 
dismissetl-  On  l!ie  liealh  uf  the  king  Soir.crs  retired  almost 
entirely  iiklu  |invu;e  life.  He  was  president  of  the  Royal 
Society  from  idq.)  to  1704.  He  was,  however,  active  in  170^  in 
opposing  Lhc  Occasional  Conformity  Hill,  and  in  1706  was  one 
of  the  managers  of  the  union  with  Scotland.  In  the  same  year 
he  carried  a  bill  regulating  and  improviog  the  proceedings  of  the 
bvoourts.  He  was  made  immirtt at  of  the  council  iu  1708  upon 
the  ntitm  et  the  Whip  to  power,  and  letaiaed  the  office  until 
tWr  domfeO  hi  lytOL  Ba'died  on  the  sAth  of  April  iyi6. 
Somen  was  never  ■■iried,  hot  left  two  asters,  of  whom  the 
ddest,  Mary,  raaRied  Chailcs  Cocks,  whose  gnBdson,  Sir  Charles 
Cocks,  bnrt  ,  became  the  second  Ix)rd  SuHM  fas  1784,  the  title 
subseqiiently  descending  in  this  line. 

For  a  contemporary  character  of  Somers  .Addiwm's  fa\ycT  in  the 
PrukoUer  for  the  14th  of  May  1716  should  t>r  rctirnd  to:  and 
there  is  in  Macauby  *  History  (iv.  S3)  an  clo<jiirr.t  uui  wonhy 
tribute  to  his  staialess  character  and  ooroprehennive  learning.  A 
catalogue  of  his  pubUcstioas  will  be  foued  ia  Walpok's  Reyai  and 
NobU  Autiun.  (O.A.) 

WMff,  UBU  an  irani  op.  la  the  nth  century 
Seewnet  and  DatNt  wen  onder  the  jurisdicthm  of  one  sberilf , 
lad  for  a  considenble  period  titloe  deiived  ftofli  escfa  of  these 
shires  were  borne  by  the  .same  penOQ.    (SOO  DOian,  BaRLS, 

MAKqUESSES  A.VD  Dl  KE.S  OF.) 

The  earldom  of  Somerset  in  the  Beaufort  family  dated  from 
1397,  in  which  year  it  was,  granted  by  Richard  H.  to  John 
Rraufort  (c.  1373-1410),  the  eldest  of  the  three  illegitimate,  but 
afterwards  legitimated,  sons  of  John  of  Gaunt,  duke  of  Lancaster, 
by  Catherine,  wife  of  Sir  Hugh  Swynlord,  and  daughter  of  Sir 
Payne  Roelt.  He  was  followed  in  the  eerldom  successively  by 
hie  thsee  mmt  Uauf,  «1»  dbd  UBOMnled'ia  t4iS;  Joha  (1404- 
1444),  who  hi  1443  waa  cieeied  ead  of  Kendal  and  dnhe  of 
SoBoenet,  both  of  which  titlte  becane  extinct  at  hb  deeth; 
and  Edmund,  who  was  created  earl  of  Donet  in  1441,  marquess 
of  Dorset  in  1443,  and  duke  of  Somerset  in  1448.  (See  Somckset. 
Edmund  Bkaufort,  Dukk  or.)  On  the  execution  of  Edmund's 
son  Henry.  5th  earl  and  jnd  duke  of  Somerset,  by  the  Yorkists 
in  1464.  h\s  titles  were  forfeited  by  art  of  parliament;  but  his 
brother  Edmund  was  from  that  date  styled  duke  of  Somerset 
by  the  Lancastrian  partf  till  his  death  in  May  147 1,  when  the 
house  of  Beaufort  became  eitinct.  (See  BEAuroaT.)  In  i4Qg 
Hcary  VOL  nominated  his  infant  son  Edmund  to  the  dukedom 
•f  SooiaBt  at  his  baptises,  but  the  child,  who  died  iritbfal  a  few 
■oatlis,  was  probably  never  farmally  created  a  peer;  the  title, 
ao^oioed  with  the  dukedoa  of  Richmond,  was.  however,  borne 
hjrHnwy  Fitzroy,  illegitimate  son  of  Henry  V'TIl.,  from  1535  till 
hb  death  teithout  heirs  in  I5.;6. 

Edwako  Skymouk,  duke  of  Somerset  ig.v.).  known  as  the 
Protector,  was  the  first  of  the  line  of  dukes  to  which  the  holder 
of  the  title  at  the  present  day  bekings,  having  been  created 
Viscount  Beendhaap  el  Ache,  Ce>  Sbmtaet,  in  1536;  earl 
of  Hirtfoid  ia  ifsji  and  hi  1547  Betno  Sagnnoiir  and  duke  of 
SoMBNt.  hMoon,  -wUeh  -wen  imtiflfi  on  the  Ime  of 
nv.  13 


his  second  in  priority  to  that  of  his  hrst  marriage,  being  forfeited 
by  attainder  in  1552,  Robert  Carr  became  earl  of  Somerset  {q.v.) 
in  1613,  but  died  without  male  issue  in  tAsSt  wfaen  his  title 
became  extinct.  A  curieue  iacident  in  the  UMMy  of  tfds  title 
was  the  gnnt  by  Chades  I.  in  1644  of  a  eoandssion  to  Edward 
Soeoenct,  eon  of  Hcuy,  tst  marquess  of  Worcester,  empowering 
him  to  fill  up  certain  blank  patents  of  peerage  with  a  promise  of 
the  title  of  duke  of  Somerset  for  himself.  After  the  Restoration 
this  instrument  was  caneelled  in  consequence  of  a  resolution 
of  the  House  of  Ixirds  dei  hiring  it  to  be  "  in  prejudice  to  the 
peers";  and  the  Kr.intci-,  who  h;iii  meantime  succeedcti  to  the 
marqueasate  of  Worcester,  surrendered  his  claim  to  the  dukedom 
of  Somerset  in  September  1660.  b  the  sanie  month  the  duke- 
dom  of  Somerset  and  barony  of  Seymour  were  restored  U>  WilUetn 
Seymour  (1588- 1660),  great-grandson  of  the  Protector,  niotn 
i6a(  hiheiited  the  titles  of  ceil  of  Uertfeid  end  Bann  Bbhii 
cbenp  which  hed  been  gnoited  to  hb  gnuHtfethcr  EdwKtd 
Seymour  fas  1559,  and  who,  in  1640,  had  himself  been  creded 
marquess  of  Hertford.  Tbis  nobleman,  who  in  early  life  hsd 
incurred  the  displeasure  of  Jiimes  I.  by  marrying  the  king's 
cousin.  Lady  .AraLiclla  Stuart,  and  had  been  imprisoned  in  the 
Tower  for  the  olfeiice,  luid  later  an  exu])', lonal  ilaim  on  the 
gratitude  of  the  royal  house  of  Stewart,  for  he  fought  with  distinc- 
tion on  the  royalist  side  in  the  civil  war,  and  was  one  of  four  lords 
(the  others  being  the  duke  of  Richmond,  and  the  earls  of  Lindacy 
end  SOMtheopton)  who  petitk>ned  the  Commons  to  be  allowed 
leeauBie  KspeoeibilUy  for  the  acUooB  of  ChazlsB  I.  and  to  suite 
deatiifai  hinJecfc  Hedled  hi  November  tMe,  a  few  weeks  efter 
his  restorstion  to  the  dukedom,  and,  having  outlived  his  three 
eldest  sons,  was  succeeded  by  his  grandson  William,  3rd  duke 
of  Somerset  U.  if);;i-i67i).  As  the  latter  died  unmarried,  his 
sister  Kliiabcth  brought  to  her  husband.  Thomas  Bruce,  tnd 
earl  of  .\ilc.Hbury.  lhc  great  estates  of  Tottenham  Park  and 
Savcmakc  Forest  in  Wiltshire;  while  the  Somerset  title  devolved 
on  John  Seymour  (c.  1638-1(175),  the  2nd  duke's  lifth  and 
youngest  son.  At  the  death  of  the  latter  without  issue  in  April 
1675  the  marquessate  of  Hertford  became  extinct,  and  his  couin 
Fieacis  SqniKNir  (1658-1678)  becaese  sth  duke  of  Someieet. 
TUa  wibleiiiMii  wea  the  eUcat  aurvKdngaoii  of  Chtfbe  Seynwor, 
3nd  Baron  Seymour  of  Ttowbridge,  whoae  father  Sir  Ftanda 
Seymour  (r.  1590-1664),  a  younger  brother  of  the  7nA  dtdce 
of  Somerset,  was  created  a  baron  in  1641. 

Chakles  Sevmoit!.  6th  duke  of  Somerset  (16O2-1748), 
succeeded  his  brother  Francis,  the  5th  duke,  when  the  latter 
was.  shot  in  16-8  at  the  age  of  twenty,  by  a  Genoese  gentleman 
named  Horatio  Hotti,  whose  wife  Somerset  was  said  to  have 
insulted  at  Lerici.  Charles,  who  thus  inherited  the  barony  of 
Seymour  of  Trowbridge  along  with  the  dukedom  of  Somerset, 
was  educated'  at  Trinity  College,  Cambiidgei  and  in  1683  he 
married  a  great  heiress,  EUsabelli,  deui^ter  of  JoesDne  FlRgr, 
eail  of  Nonbiimbcileiid,  who  brought  him  iaunsBse  eaUtca, 
incbdfaag  Abtwidc  Ceatk,  Fetworth,  Sycn  House  and  North- 
umbcriand  House  in  London.  (Sec  Norihumbeulan-d,  Earls 
AXD  Dt.'KES  or.)  In  1683  Somerset  received  an  appointment 
in  the  king's  household,  and  two  years  later  a  colonelcy  of 
draR<x)ns;  liut  at  the  revohnion  he  bore  arms  for  the  prince  of 
Orange.  Having  In  Incr.^li  ii  I'nncess  Anne  iu  i6i)2,  he  l)CCamc 
a  great  favourite  with  her  after  her  accession  lo  the  throne, 
receiving  the  post  of  master  of  the  horse  in  170a.  Finding  him- 
self neglected  by  Marlborough,  he  made  friends  with  the  Tories, 
and  succeeded  in  retaining  the  queen's  confidence,  while  hit 
wife  iqdaced  the  dncheaa  4if  liailboroai^  ee  nittTCM  of  the 
lobea  in  1711.  In  the  memorable  crisis  when  Aane  was  at  the 
point  of  dMh,  Soaweat  acted  with  Argyll,  Shrewsbury  and  other 
Whig  nobles  who,  by  inskting  on  their  right  to  be  present  in  the 
privy  council,  secured  the  Hanoverian  succession  to  the  Crown. 
He  retained  the  otTicc  of  rr.istrr  of  the  horse  under  (ieorgc  I. 
till  171A,  when  hr  w.ns  di^mis^cd  and  retired  into  private  life; 
he  died  at  Petworth  on  the  -  nd  of  December  1748.  The  duke's 
first  wife  having  died  in  he  married  secondly,  in  1726, 

Charlotte,  daughter  of  the  2nd  earl  of  Nottingham.  He  waa* 
lemaihahljr  headaome  nan,  and  InonUaately  fond  of  taUag'a 
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oontpicuoat  put  in  «ourt  cennoiiiial;  hia  vuuty,  wUdi  Mned 
Un  the  aobriquet  of  "  the  pciwd  duke,"  was  a  bjrwoid  amonc  his 
contemporaries  and  was  the  subject  of  oumerous  anecdotes; 

Macaulay's  description  of  him  as  "  a  man  in  whom  ihe  pride  of 
birth  and  rank  amounted  almost  to  a  disease,"  is  well  known. 
His  son  Algernon  (168J-17  50),  by  his  first  wife  Elizabeth  Percy, 
was  called  to  the  Hou.sc  of  Lords  as  Uaron  I'criy  in  172?;  and 
after  succeeding  his  father  as  7lh  duke  of  ScirinTSil  in  i  ;.iK,  was, 
on  account  of  his  maternal  descent,  crtaitd  Ha  r<  m  \V  ark  worth 
and  earl  of  Northumberland  in  17.40,  with  remainder  to  Sir 
Hugh  Smithson,  husband  of  his  daughter  Elizabeth ;  and  also 
Baron  Cockcrmouth  and  earl  of  Egremont,  with  remainder  to 
the  children  of  his  sister,  Lady  Catherine  Wyndbam.  At  his 
death  without  male  issue  m  February  17  so  these  titles  therefore 
|WMd  to  difieieiit  familiet  in  Mnnknoe  with  the  lenniiKlers 
in  the  pMaott  «t  their  cmtion;  the  earidom  of  Hertfond,  the 
hum^  oi  llawfhaiim,  end  the  hwiMgr  «C&yBiour  of  Trowbridge 
became  extfaict;  and  tlie  dakedoai  of  Soaterset,  together  with 
the  barony  of  Seymour,  devolved  on  a  distant  ooiMin,  Sic  Edward 
Seymour,  6th  baronet  of  Berry  Poraeroy,  Devonshire.  (See 
Seymour,  or  St  Maiir  ) 

The  Seymours  i>f  Berry  I'omeroy  were  the  elder  branch  of 
the  family,  bcinj;  (icsi  cn(!c<i  from  the  proletlur  SortiL-rstt  by  his 
first  marriage,  the  isiucof  which  had  been  excluded  from  succes- 
sion to  the  titles  and  estates  until  after  the  failure  of  the  issue 
of  his  second  marriage  (sec  above),  which  failure  occurred  on 
the  death  of  the  above-named  Algernon,  7lh  duke.  Sir  Edward 
Scynoui  (1695-1757),  v'ho  thus  became  8th  duke  of  Somerset, 
was  gnuidaaii  of  Sir  Edmund  Seymour,  Speaker  of  the  House  of 
Comimons  in  the  feign  of  Charles  II.  His  two  sons  succeeded  in 
torn  to  the  dukedom,  and  Ua  gnadaon  Edward  Adolpbus,  nth 
duke  (x77S~i*S5)i  ^"u  *  marhewiatirian  and  adeatiat  «f  same 
distuKthm.  The  latter'lt  aoa  EdtMtrd  Adolphna,  sath  doke 
(1804-1885),  was  educated  at  Eton  and  Christ  Church,  Qihmi, 
and  from  1830  till  he  succeeded  to  the  peerage  in  1855  be  was  a 
liberal  member  of  the  House  of  Commons  as  Lord  Scymoor, 
first  for  Okchampton,  and  afterwards  for  Totncs,  He  held 
various  offices  in  Lord  Melbourne's  administration  from  1HJ5  to 
1841 ;  was  a  member  of  Lord  John  Kus.s<_irs  cabinet  in  i.S^i ;  and 
first  lord  of  the  adnv.r.Urv  fmm  iSrcj  to  1S66.  In  180,5  he  was 
created  Earl  .St  Maur  ot  licrry  I'omt-roy.  ffe  refused  to  join 
\V.  E.  Gladstone's  minislrv'  in  1&6S,  but  hu  k;avf  ii'.iiifjrndent 
support  to  the  chief  measures  of  the  government.  He  died  in 
November  1885.  In  1830,  while  still  lorti  Seymour,  he  married 
Jane  Georgiana,  youngest  of  the  three  celebrated  daughters  of 
Thomas  Sheridan,  who  was  the  "  Queen  of  Beauty "  at  the 
faoMma  EgUaton  Tournament  in  1839.  The  duke  waa  the 
authar  of  CkritttM  Thtthgy  md  Utitm  Setftkim  (187a),  and 
Mtmard^  ami  Dmotney  (1880}.  As  Us  two  sons  both  died 
vnmanied  in  hia  lifetime,  the  family  titles,  except  the  earidom 
of  St  lifaur,  which  became  extinct,  devolved  on  his  two  brothers 
successively;  the  younger  of  whom,  Algernon  Percy  Banks,  i^lh 
duki  1813-1894),  was  succeeded  by  hb  son  Algenai  (bi.1846) 
as  i5ih  duke  of  Somerset. 

The  title  of  Eari  St  Maur  adopted  by  the  uth  duke  in  iS6^ 
is  aaid  to  have  been  the  original  form  of  the  family  name  of 
wllich  Seymour  waa  a  later  corriiptiuii.  ana  since  the  last- 
mentioned  date  it  has  been  assumed  as  the  family  surname  of 
the  dukes  of  Somerset. 

Se^-  '^i  vMni  R,  i  ir  St  Maur,  ami  the  auihoritic*  there  cited. 

(ILJ.M.} 

SOMERSET.  EDMUND  BEAUFORT,  DuK£  Ot  (c  1404-1455), 
was  the  younger  son  of  John,  earl  of  Somerset,  and  grandson  of 
John  of  Gauitt,  dnke  of  Lancaster,  iie  was  taken  prisoner  at 
Bau|i(  in  t4es  during  Ida  fiiat  eampaipi,  and  did  not  netam  to 
Cl^aBd  till  1481.  fie  was  then  sQ^  cad  of  Ifoitain,  and  in 
1431  waa  one  of  Oe  envoys  to  the  eouneil  of  BasdL  In  1436  he 
served  at  the  relief  of  Calais,  two  years  later  he  commanded 
with  some  success  in  Maine,  and  in  1440  recovered  Harfleur. 
Next  year  he  was  made  earl,  nn-l  in  i  ii<  riLirqucNS  of  Dorset. 
In  1444  on  the  death  of  his  elder  brother  he  became  duke  of 
Somenct.  As  head  of  the  Baauiort  party  he  was  the  rival  of 


Xiefanfd  of  Yofk,  adioni  In  144C  he  anpcfsedad  as  Hoatannat  «f 

France.  He  kcked  statesmanship,  and  as  a  faoeial  oeidd  do 

nothing  to  stop  French  successes.  The  loea  of  Rouen  and 

Normandy  during  the  next  four  years  was  precipitated  by  his 
incompetence,  and  his  failure  n.iturally  made  him  a  special 
obji-ct  of  VorkLsl  icniTijrt'.  The  fall  of  SutTolic  left  Somerset 
the  ihit  i  of  the  king's  niiiuslers,  and  the  Commons  in  vain  peti- 
tioned for  his  removal  in  January  1451.  In  spite  of  York's 
active  hostility  he  maintained  his  position  till  Henry's  illness 
brought  his  rival  the  protectorate  in  March  1454.  For  a  year 
he  was  kept  a  prisoner  in  the  Tower  "  without  any  lawful  pro- 
cess." On  the  lung's  recovery  he  was  honourably  dischaiged, 
and  restored  to  his  oflice  as  captain  of  Calais.  M  istrust  of  Somer> 
set  was  Yoik^  eacuse  for  taking  up  arms.  The  rivalry  of  the 
two  leadan  waa  ended  by  the  defeat  of  the  Lancastriaim  and 
death  of  Soownet  at  St  Albans  on  tha  aand  ol  ibif  I4SS- 
Though  kgral  to  Us  haiiy,  Somcnet  nu  nithMit  capndiy  an  n 
leader.  It  was  a  misfortune  for  Henry  VI.  that  dicamilaneas 
should  have  made  so  weak  a  man  hb  chief  miidater.  Thoaaas 
Basin,  the  French  chronicler,  describes  Somerset  as  a  handsome, 
courteous  an<l  kindly  man.  By  hi?  'vifn,  Eleanor,  daughter  and 
co-heiress  of  Kit  hard  Ueauchamp.  isLrl  ut  Warwick,  he  had  two 
sons,  Henry  and  Edmund,  who  wenj  executed  by  Bdmid  XV< 
after  the  baltlirs  of  Hexham  and  Tewkesbury. 

I'or  further  informal  ion  ivce  Sir  James  Ranuay's  Layua-^irr  and 
Yiirk  (OxiiiriJ.  i.Si).f  i,  and  C.  Oman's  Political  History  of  England, 
'3T7-'4S5  .i9o(j,i,  with  amhori'ii  -,  there  cited.  (C.  L.  K.) 

SOMERSET,  EDWARD  SEYMOUR.  Duke  of  (c.  1506-1552), 
protector  of  England,  bom  about  1506,  was  the  eldest  surviving 
son  of  Sir  John  Seymour  of  Wolf  Hall,  Wiltahiie,  fay  his  wife 
Margaret,  eldest  daughter  of  Sir  Hcaiy  WcntiRactliof  Mcttksted, 
Suffolk.  The  Sqrmouis  claimed  deaoent  iaam  n  of 
Vraiian  the  Conqueror,  who  took  his  name  from  St  Maar-sor- 
Loin  in  Tomaiae;  and  tlie  protector's  mother  was  really  de- 
scended from  Edward  m.  His  father  was  knighted  by  Henry  MI. 
for  lus  services  against  the  Corm'sh  rebeb  at  Blackheath  in 
t407,  was  present  at  the  two  interviews  between  Henr>'  VIII.  and 
Francis  I.  in  1530  and  15J2.  and  died  on  the  21st  of  December 
1536.  Edward  wa.-;  "  cnf.ant  d'honiieur  "'  to  .Mary  Tudor  at  her 
marriage  with  Louis  XIL  in  1.S14,  served  in  .Sutlolk's  campaign 
in  France  in  i5ij,  being  knighted  by  the  duke  at  Roze  on  the 
ist  of  Xovcmbcr,  and  accompanied  Wolscy  on  his  embassy  tO 
France  in  1527.  .Appointed  esquire  of  the  body  to  Heniy  VIII. 
in  1529,  he  grew  in  favour  with  the  king,  who  visited  his  manor 
at  Elvetham  in  Hampshire  in  October  1535.  On  the  5th  of 
June  1556,  a  week  after  his  sister  Jane's  marriage  to  Homy; 
be  was  created  Viscount  Bcauchamp  of  Hache  in  Soaacanet, 
and  a  fortnight  after  Edward  VI.'s  Urth  in  Octobar  iS87,  ha 
was  raiaed  to  tlie  earidom  of  Hertfoid. 

Queen  Janela  death  waa  a  blow  to  his  proepecta,  and  in  ss}S 
he  was  dsKribsd  as  being  "yoaag  and  wise  "  but  of  " aauH 
power.**  He  continued,  lwii««er>  to  rise  in  political  importance. 
In  1 541 ,  during  Henry's  ahasaoe  hi  the  itorth,  Hertford,  Cranmcr 
and  .\udlry  bad  the  chief  anaagement  of  affairs  in  London; 
in  September  154;  he  was  appointed  warden  of  the  Scottish 
marches,  and  a  few  months  later  lord  high  admiral,  a  f>ost  which 
he  almost  imineitiately  relinquished  in  favour  of  the  future  duke 
of  Northumberland  Iq.v.).  In  iNJarch  1544  he  waa  made  Ueu- 
tenant-general  of  the  north  and  instructed  to  punish  the  Scots 
for  ,lbeir  repudiation  of  the  treaty  of  marriage  between  Prince 
Edward  and  the  htiant  Mary  Queen  of  Scots.  He  landed  at 
Ldth  in  May,  captured  and  pillaged  Edinburgh,  and  returned  a 
month  later.  la  Jniy  he  was  appointed  lieutenant  of  the  realm 
uadar  the  queen  regent  during  Henry's  absence  atBouk)gne,bot 
in  Aagast  Iw  joined  tlw  king  and  ma  present  at  the  sunndar 
of  the  town,  in  Uw  aatona  he  «as  one  ol  the  cammiaaioocis 
sent  to  Flaadns  to  keep  Charks  V.  to  the  terms  of  his  treaty  with 
England,  and  in  Jaouaiy  1545  he  was  placed  in  command  at 
B  oulogne,  where  on  the  a6th  he  brilliantly  repelled  an  attempt 
of  Marshal  do  Biez  to  recapture  the  town  In  .May  h<  «as  imce 
more  appointed  lieutenant-general  in  the  north  to  avenge  the 
Scottish  victoiy  at  Ancnun  If  oars  tUs  he  did  by  •  savage  fssagr 
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into  Scotland  tn  Septnnber.  In  March  1546  he  was  sent  back 
to  Boulogne  to  sup«»ede  Sunqr,  whose  commaDd  had  not  been 
a  success;  and  in  June  be  was  engaged  in  negotiations  for  peace 
with  France  and  for  the  delimitation  of  the  English  conquests. 
Fton  October  (o  the  end  of  Homy'*  rdsa  ho  «m  in  tttOMioBce 
on  the  Ua^  ong^aei  in  tint  onncoidcd  •ln)g|^  i(Dr  ptadond- 
■iBce  iirlildi  «H  to  determine  Ike  eompleiioa  of  the  covcrnment 
dnting  the  cenlitg  minority.  Penonel,  political  and  leligiouB 
livaby  separated  him  and  liile  from  the  Howards,  and  Surrey's 
hasty  temper  precipitated  his  own  and  his  father's  ruin.  They 
fouM  not  .I'.quiescc  in  the  Imperial  .imh,is!ud<ir's  vcrrlirt  th.il 
Hit'  forii  .im!  Lisle  were  the  only  noblemen  ol  (it  ajje  atui  tapatit y 
tu  l  iirry  'Hi  rhc  government;  and  Surrey's  attempt  to  secure  the 
pre<ii'niin^iire  of  his  f;Arni!y  le<i  tn  his  own  execution  and  to  his 
father'5  in-i;irisonmcnt  in  the  Tower. 

Their  overthrow  had  barely  been  accomplished  when  Henry 
VIII.  died  on  the  28th  of  January  1547-  Preparations  had 
already  been  made  for  a  further  advance  in  the  ecclesia.stical 
Cefonution  and  for  a  nnoval  of  the  design  U[>un  Scotland;  and 
the  new  government  to  aonooitcat  proceeded  on  Uie  Uoee  wbkb 
Chapuya  anticipated  that  BmUf  VuL  nvnld  have  followed  had 
Iw  lived.  He  had  no  statutocjr  pome  to  appofait  a  pioteclor, 
hut  in  the  ooundl  of  regency  which  Iw  nooainated  HcitCoid  and 
Udo  Mjafod  n  decisive  prepoadHBace;  and  Hw  conncfl  at  Ua 
Int  neeag  after  Henry's  death  deteraalued  to  fbBov  pieoedent 
aad  appoint  a  protector.  Hertford  was  their  only  possible  choice; 
he  represented  the  predominant  party,  he  was  Edward  VI. 's 
nearest  relative,  he  was  senior  to  Lisle  in  the  peerage  nm! 
superior  to  him  in  experience.  Sc\'en  weeks  later,  however,  .liu  r 
Lord-Chancellor  Wriothcslcy,  the  leading  Catholic,  had  been  tie- 
prived  of  olTicc  Hertford,  who  had  been  ni.Ttle  duke  ol  ,Somerset, 
succeeded  in  eriancijiating  himself  from  the  trammels  originally 
imposed  on  him  as  protector;  and  he  became  king  in  everything 
but  name  and  prestige. 

His  ideas  were  in  striking  contrast  with  those  of  most  Tudor 
statesmen,  and  he  used  his  authority  to  divest  the  government 
of  that  appnnttto  of  abeohiliim  which  Thomas  Cromwell  had 
peciectod.  Bo  had  cnoRma  popular  sympathies  aad  was  by 
aatMK  Kveaa  ftom  eocKhn.  "What  la  the aatteK, then?" 
mote  Pk^et  in  Oe  addit  of  the  oonawtioBa  c<  tS49,  "By  my 
faith,  sir,  .  .  .  liberty,  IHMttjr*  AndyettrgnoomddlMnretoo 
much  gentleness."  In  hie  fint  pniflanieiit,  which  met  in 
November  1 547,  he  procured  the  repeal  of  all  the  heresy  laws  and 
nearly  all  the  treason  laws  pa-sscd  since  Edward  III.  Even  with 
regard  to  Scollmd  he  had  :irutesled  against  his  instructions  of 
1544,  and  now  ignored  the  claim  to  suzerainty  which  Henry  \T1I. 
ha  l  revived,  seeking  to  win  over  the  Scots  by  those  promises 
of  autonomy,  free  trade,  and  equal  privileges  with  England, 
which  many  years  later  eventually  reconciled  them  to  union. 
But  the  Scots  were  not  thus  to  be  won  in  1 547 : "  What  would  you 
say,"  asked  one,  "  if  your  lad  were  a  lass,  aad  our  lass  were  a 
kd?"  and  Scottish  sentiment  backed  by  Roman  Catholic 
inflnenoe  and  by  French  intrigues,  money  and  men,  proved  too 
gtMOC  far  Sononet'k  ■wmM*  invitations.  The  Scots  turned 
•  den  car  to  hb  paHUrioaa;  the  protector  kd  another  army  into 
Scotland  in  Septomher  15471  aad  wn  the  hattk  of  PmUe 
(Septra).  BotraatednthepixiBoaBheeatsUiihedtfaaoai^ont 
the  Lowlands  to  wear  down  Scottish  opposition;  hot  tbdr 
pressure  was  soon  weakened  by  troubles  in  England  and  abroad, 
and  Mary  WM  tnaipoetod  to  Fimm  to  wad  Fmnda  IL  in 
ISS7. 

Somerset  apparent!)-  :hoi:Kht  thai  t'nr  nlipious  question 
could  be  settled  by  public  dtsiuj^iun,  ami  thiouptiuut  1547  and 
1548  England  went  as  it  pleased  so  far  as  church  ser\  iccs  were 
concerned;  all  sorts  of  experiments  were  tried,  and  the  country 
was  involved  in  a  grand  theological  deb.itc,  in  which  Protestant 
refugees  from  abroad  hastened  to  join.  The  result  convinced 
the  protector  that  the  government  must  prescribe  one  uniform 
order  which  all  should  be  peiwsaded  or  camtxained  to  obey; 
hot  tlio  Sm  Book  of  ComnuiD  tm/tt,  whidi  waa  ioyoacd  by 
tha  fhat  Act  «l  UniionBity  in  a$49.«u  « 

the  ntw  aad  tlw  oU  kuning,  very 


aggresHve  Protestantism  of  the  second  boc^ 
Somerset  had  been  removed,  in  1552.  The  CaK 
the  west  in  1549  added  to  Somerset's  difficnlties,  X 
the  cause  of  bis  fall.  The  factious  and  tieaaonBbk  U 
hk  bnMher,  the  had  hi(h  admltal,  in ; 
so,  1549)  tha  ptataetor  weakly  ,  '  . 
authoftty;  hot  the  main  cause  of  lit  mb  ma  the  divaseik  . 
between  Urn  aad  the  majority  of  the  oouacil  over  the  qneetions 
of  constltntionsl  liberty  and  enclosures  of  the  commons.  The 
majority  scouted  Somerset's  notions  of  liberty  and  deeply 
rr.'H-ntc'l  hh  champion.ship  o!  the  ftoor  against  greed v  lundiordls 
and  capitalists.  Hls  etTurts  to  check  enclosures  by  nutans  of 
parliamentary  legislation,  royal  proclamations,  and  commi.s.sions 
of  inquiry  were  openly  resisted  or  secretly  foiled,  and  the 
]H>pular  revolts  which  their  failure  jirovoKcd  i  i;t  the  >:ruuad 
from  Somerset's  feet.  He  was  divided  in  mind  l>ctwccn  his 
sympathy  with  the  rebels  and  his  duty  to  maintain  law  and 
order.  France,  which  was  bent  on  ruining  the  protector's 
schemes  in  Scotland  and  on  recovering  Boulogne,  seised  the 
opportunity  to  deckro  war  on  Angnat  the  8th;  and  the  otttfadat 
Sort*  ia  the  fiouknaak  fall  into  their  hands,  whib  the  Snti 
captured  Haddington. 

These  Bialaetnnea  gw*  a  haadb  to  SooMnet's  eBsmieii 
Warwkk  oonsfafned  on  the  same  tenponuy  pktferm  Catbolks 
who  resented  the  Book  of  Coaunon  Prayer,  Protestants  win 
thought  Somerset's  mildness  paltering  with  God's  truth,  and  the 
wealthy  classes  as  a  whole.  In  September  he  concerted  measures 
with  the  cx-lord-chancellor  Wriothesley,  and  in  October,  after 
a  v.iai  effort  to  rouse  the  masses  in  his  favour.  Somerset  was 
deprived  of  (he  protectorate  and  sent  to  the  Tower.  But  the 
hostile  coalition  broke  up  as  soon  as  it  had  to  frame  a  construc- 
tive poii<  v,  U  iiruii  k  jockeyed  the  t'alholit.s  out  of  the  council 
and",  prepared  to  advance  along  Protestant  lines.  He  could 
hardt>'  combine  proscription  of  the  Catholics  with  that  of  Somer- 
set, and  the  duke  was  released  in  February  1550.  For  a  time 
the  rivals  seemed  to  agree,  and  Warwick's  son  married  Somerset's 
daughter.  But  growing  discontent  with  Warwick  made  Somer- 
set too  dangerous.  In  October  i5Si»  after  Warwkk  had  been 
created  duke  «f  Nbrthntnhedaadt  SoMiet  was  sent  to  the  Towel 
on  an  exaggatatcd  charge  of  trwsoa,  which  broke  down  at  hk 
tiiaL  Be  was,  however,  as  •  sort  «l  coapwuniie,  coBdemed 
on  a  charge  of  felony  for  ba^dng  soo^t  to  effect  a  change  of 
government.  Few  expected  that  the  sentence  would  be  carried 
out,  and  apparently  Xorlhuml>crland  found  it  necessary  to 
forge  an  instruction  from  Edward  \  1.  to  that  etieit.  Somerset 
was  executed  on  the  jjnd  of  January  1 55J.  dying  with  exemplary 
patience  ami  fortifude.  His  eldest  son  by  his  second  wife  was 
re  created  earl  of  Hertford  by  Elizabeth,  and  his  great-grandaon 
William  «as  re^itored  as  ?nd  duke  of  Somerset  i:i  i6(ko.  His 
children  by  his  hrst  wife  had  been  disinherited  owing  to  the 
jealousy  of  his  second;  but  their  descendants  came  into  the  title* 
and  property  when  the  yoonger  line  died  out  in  1750. 

Sec  A.  P.  Ftalhid's  ENfioMf  Under  ProUcior  Somtrsfl  (1900;  full 
bibliogiaphy,  pp.  sn-ssn),  also  bis  article  in  DicL  Nat.  Biot.  and 
vol. yLSTPMSafHistory  <if  Bn^tmd  (1910).  (A.  F.  P.) 


'*  BOBBRff  fiABR  (or  Xeb),  £aii:  m  (c  1590^144$), 
Scottish  politidan,  the  date  of  whoae  bbth  n  nnicooRied,  was  n 
yoonger  son  of  Sir  Thomas  Ker  of  Femiebunt  by  hk  second  wite, 
Janet,  dster  of  Sir  Walter  Scott  of  Bucdeucfa.  He  accompanied 

James  I.  as  [lagc  to  England,  but  being  then  discharged  from  the 
ro\a!  service,  sought  for  a  time  to  make  his  f<irtunc  in  France. 
Returning  to  Ki\gland  he  happened  to  break  his  arm  at  a  tilting 
match,  at  which  James  was  present,  and  was  rccognizxhi  by  the 
king.  Entirely  do'oid  of  all  high  inteileclual  qualities.  Carr  waa 
endowed  with  good  looks,  excellent  spirits,  and  considerable 
personal  accomplishments.  These  advantages  were  suflicient 
for  James,  who  knighted  the  young  man  and  at  once  took  him 
into  faNtnu-.  In  i4io7  en  opportiuity  enabled  the  king  to  confer 
upon  liia\  a  more  substantial  mark  of  his  affection.  Sir  W. 
RaWgh  liad  through  his  attainder  forfeited  his  lifc-intczast  in 
the  maaor  of  Sherborne,  but  he  had  picvkosly  eiecated  a  ooo- 
by  wUdt  tlK  praperty  was  to  pass  on  hk  denth  to  hk 
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ddcit  son.  This  document  w,t.s,  vir.fortun.ncly,  rendered  worth- 
less by  a  flaw  which  gave  the  kinj;  cvenlual  poHiession  of  the 
property.  Acting  on  Salisbury's  suggestion,  James  resolved  to 
confer  the  manor  on  Cirr.  The  case  was  argued  at  law,  p.nd 
judgment  was  in  1600  given  for  the  Crown.  Lady  Raleigh 
received  some  compensation,  apparently  inadequate,  and  Carr 
at  once  entered  on  possession.  His  influence  was  already  such 
that  in  1610  he  persuaded  the  king  to  dissolve  the  [xirliament, 
which  had  shown  signs  of  attacking  the  Scottish  favourites. 
On  the  35th  of  March  161 1  he  was  created  Viscount  Rochester, 
aad  wihtnmif  Btly  a  privy  cmiacillor,  while  on  Lord  Salisbur>  '$ 
(fa^  ia  idit  b»  btgu  to  act  as  the  king's  secretary.  On  the 
3rd  of  NoivaiblMr  1613  keiias  advaaoed  to  tlie  aaridom  cl  Soowf^ 
lat,  OB  the  ayd  of  December  was  appefaited  tieaamer  of  Soodand, 
and  in  1614  lord  chamberlain.  He  supported  the  earl  of  North- 
ampton and  the  Spanish  party  in  opp<5sition  to  the  old  tried 
advisers  of  the  kinj?,  su :  h  .is  I.ord-ChjiiiLi-Ilor  Kllcsmere,  who  were 
endeavouring  to  mauitaiii  the  union  wiili  the  rrotcslants  aljroad, 
and  who  now  in  1614  pushed  fonv;',rd  another  (andid.ite  for  the 
king's  favour.  Somerset,  whose  head  was  turned  by  the  sudden 
rise  to  jMjwer  and  inlluence,  became  jealous  iind  jnevisli,  .imi 
feeling  his  position  insecure,  obtained  in  161 5  from  the  king  a  full 
pardon,  to  which,  however,  the  chancellor  refused  to  put  the 
Great  Seal.  He  still,  however,  retained  the  king's  favour,  and 
might  poosibly  have  remained  in  power  for  some  time  longer 
but  for  the  discovery  of  the  murder  of  Sir  Thomas  Ovcrbury. 
BcCote  1609,  while  still  only  Sir  Robert  Carr,  Somerset  had 
hegiu  aa  inuigiie  with  Lady  Eisez.  Supported  by  the  king, 
thfl  latter  abtafaHd  a  decwe  of  nullity  of  nwrriafe  against  Lord 
Emx  is  Septoalmr  1613,  and  ia  Oenaber  she  married  the  earl 
of  Soueiaet.  Tto  days  before  the  OMirt  gave  judgment,  Sir 
Thomas  Overbury,  who  apparently  knew  facts  concerning  Lady 
Essex  which  would  have  beien  fatal  to  her  success,  and  had  been 
imprisoned  in  the  Tower,  w.i:^  [Hjisoned.  No  idea  seems  to  have 
been  entertained  at  liic  lime  that  Lady  Essex  and  her  futtire 
husb.inti  were  implicated.  The  crime,  however,  was  not  dis- 
closed 1  ul  September  161 5.  Coke  and  Bacon  were  set  to  unravel 
the  plot.  After  four  of  the  principal  agents  had  been  convicted 
and  punished,  the  earl  and  countess  were  brought  to  trial.  The 
latter  confessed,  and  of  her  guilt  there  can  be  no  doubt.  Somer- 
set's share  is  far  more  difficult  to  discover,  and  probably  will 
amr  bo  fully  known.  The  evidence  against  him  rested  on  mere 
pnnumtioa,  and  he  oooaistently  declared  himself  innocent. 
PnibabuitiW  ara  oa  tha  whole  in  favour  of  the  hypothesis  that  he 
waaaotaiorethananacoeawryalusthefact.  Jamea,whohad 
been  threatened  by  Snminit  with  ''■™|r"i  diKioMina,  let 
matters  take  tbdr  course,  and  both  eail  aad  eooatess  were  found 
guilty.  Tha  wntence  wia  not  canled  into  «fot  afsinst  either 
culprit.  The  ooantas  wu  pardoned  inunediatdy,  but  both 
rem^jned  in  the  Tower  tm  January  ita.  The  earl  appears  to 
have  rcfu.sed  to  buy  forgiveness  by  concessions,  and  it  was  not 
till  1624  that  he  obtained  his  pardon.  He  only  once  more 
emerged  into  public  view  when  in  i6jo  he  was  prosecuted  in  the 
Star  Chamber  for  communicating  a  paper  of  Sir  Robert  Dudley's 
to  the  carl  of  Clare,  recommending  the  establishment  of  arbitrary 
government,  lie  died  in  July  i64S>  leaving  one  daughter, 
Ajine,  the  sole  issue  of  his  incited  nanisfle^  afterwards  irife  of 
the  ist  duke  of  Bedford. 

Sec  the  article  by  S.  R.  Gardiner  in  Sat.  Biog;.,  with  authori- 
ties there  cited,  and  the  same  author's  Hiilory  0/  EMgiand;  Slate 
Trials  II.;  L^miUtttn  0^  BaMM,ed.byS|Mddfaig:5MidiH«i£t>(. 
Hist.,  by  Gairdaer  and  Spcdding. 

MlintBT,  LORD  BOBBRT  IDWASO  HniT  (177^1842), 
British  soldier,  was  the  third  son  <A  the  jth  duke  of  Beaufort, 
and  elder  brother  of  Lord  Raglan.  Joiniric  thr  Tith  Light 
Dragoons  in  170.!.  he  became  captain  in  the  foilowing  year,  and 
received  a  majority  after  serving  as  ai<le-de-camp  to  the  duke  of 
York  in  the  Dutch  expedition  of  1700.  .'\t  the  end  of  1.S00  he 
became  a  lieutenaul-tolonel.  and  in  i.Soi  received  the  command 
of  the  ,(ih  Light  Dragoons.  From  1799  to  iSoi  he  represented 
the  Monmouth  boroughs  in  the  House  of  Commons,  and  from 
1803  to  1833  sat  for  douoettenUre.  He  commanded  his 
rcgiaieat  at  the  battles  of  TUavoa  aad  Busaoo,  aad  fai  tSio 


received  a  colonelcy  and  the  appointment  of  A.D.C.  to  the  king. 
Ill  iltiiig  with  the  3rd  Dragoon  Guards,  the  4th  Light 

iJragiKjus  {ought  a  notable  cavalry  action  at  I'sanre,  and  in 
iSij  I^ird  Kdward  Somerset  was  engaged  in  the  great  charge  of 
Le  Marchant's  heavy  cavalry  at  Salamanca.  His  conduct  on 
this  occasion  (he  captured  live  guns  at  the  head  of  a  single 
squadron)  won  him  further  promotion,  and  he  made  the  remain- 
ing campaigns  as  a  major-general  at  the  head  of  the  Hussar 
brigade  (7th,  loth  and  15th  Hussars),  At  Orthcs  he  won  further 
distinction  by  his  pursuit  of  the  enemy;  he  was  made  R.C.B., 
and  received  the  thsnka  of  psritsnwat.  At  Waleiioo  ha  was  ia 
command  of  tho  Housdiold  Cavaby  BfffMlat  uAhdidlitiifniilMd 
itself  not  Icn  by  ilaatm  aad  patkM  cadnaaoa  oi  the  eaanv^ 
fire  than  by  Ita  odehcated  chaise  00  the  cabaMiMi  of  MWiaiMl^ 
corps.  The  brigadier  was  particularly  mentiooedin  WcUogtoa'a 
despatches,  and  received  the  thanks  ol  pariiameot  as  well  aa  the 

Maria  There:-a  ;in.|  .  ilher  much-ildaed  fmjgn  OdaM.  He  dM 
a  general  and  C..(  li.  ia  1S4J. 

SOMERSETSHIRE,  a  south-western  county  of  England, 
hounded  N.  and  N.W.  by  the  Bristol  Channel,  N.  and  N.E.  by 
( iloui  i'stershire,  N.E.  and  E.  by  W  iltshire,  S.E.  by  Donetshire, 

5  W.  and  W.  by  Devonshire.  The  area  is  i630-3  sq.  m.  In 
shape  the  county  resembles  an  ill-drawn  crescent,  curving  inward 
where  Bridgwater  Bay  bends  south>wcst  and  braadcr  at  ita 
eastern  than  at  iu  western  horn.  It  falls  into  thna  aatuid 
divisions,  betaw  hi  fact  a  brood  alluvial  plahk  hofdned  Igr  two 
hill-regionB.  The  Meadip  range,  breaking  off  fram  the  high 
ground  near  Wiltshire,  extends  north-west  towards  the  channel, 
where  it  ends  with  Brcan  Down;  while  the  island  of  Steep  Holm 
st.inds  as  an  outpost  between  the  heights  of  Somerset  and 
(ilamorgan.  The  summit  of  the  Mendips  is  a  long  table-land, 
reaching  an  extreme  height,  towards  the  western  end,  of  1068  ft. 
in  Black  Down,  sloping  away  gently  towards  the  lower  hills  of 
the  north,  but  ri.ing  nri  •\\,:  south  in  an  abrupt  line,  broken  by 
many  coombc-s  or  giens;  the  most  striking  of  which  are  the  cliffs 
of  Ebl>or  Rocks,  near  Wells,  and  the  gorge  of  ("hcddar  iq.t.), 
which  winds  for  nearly  a  mile  between  huge  and  fantastic  rocks. 
.South  of  the  Ntendips  lies  a  broad  plain  watered  by  the  Panett 
and  the  Bruc,  and  known  generally  ss  Sedgcmoor,  but  with 
different  names  in  different  parts.  This  plain,  intersected  by 
ditches  known  aar/UMf,  and  in  soma  paita  rich  in  peat,  is  bcokea 
by  isaiatad  hat  aad  Imnr  lidges,  of  wUA  the  BHt  eoi^iicaaim 
ara  Broit  Knoli  aear  Bumham,  the  Isle  of  Avaka,  lUag  with 
Glastanhuiy  Tor  as  iu  highest  point,  and  tho  long  low  ddf*  of 
Polden  ending  to  the  west  in  a  steep  bluff.  West  of  Sedgoaoor 
the  second  great  region  of  hills  extends  from  Devonshire  to  the 
sea.  It  consists  of  the  Black  Down,  Brrndon  and  f,>uantCK-k 
hills,  with  Exmoor  Forest  (7.r.l  in  the  extreme  west.  This 
entire  district  15  famous  for  ttie  grandeur  of  its  bare  and  disolate 
moors,  and  the  bold  outlines  and  height  of  its  mountains;  the 
thief  111  «  hii  h  are  Dunkery,  in  Exmoor  (1707  It. I;  Lyjje  Hill,  the 
westei nrr  ns-  point  of  the  Brendon  range  (1391  ft.);  and  Will's 
Neck,  .inior./  the  Quantocks  (1261  ft.).  The  two  principal  rivers 
of  Somerset  are  the  Avon  and  the  Parrctt.  The  Avon,  after 
forming  for  a  short  dhtance  the  boundary  with  Wiltshire,  crosan 
the  north-eastern  comer  of  the  county,  encircling  Bath,  and 
forms  the  boundary  with  Gloucestershire  till  it  reaches  the  sea 

6  m.  beyond  Bristol.  It  is  navigable  for  baigea  aa  far  aa  Bath. 
The  PaiTCtt  ii«B  South  FOmtt  ia  Danet,  oa  tho  bovdan  of 
Somerset,  crosses  the  centre  of  the  oonaty  anithpwcstwarda  Iqr 
Bridgwater,  receiving  the  Yeo  and  Gary  00  the  right,  and  the 
Isle  and  Tone  on  the  left.  Among  other  streams  are  the  kn, 
which  n'scs  at  Woolcey  Hole  in  the  Mendips  and  flows  north- 
westward .ilong  their  ba.sr  to  the  Bristol  Channel  near  Blackrock; 
the  Brue,  which  rises  to  the  cast  of  Bruton,  near  the  borders 
of  Wiltshire,  and  enters  the  Bristol  Channel  near  ttic  moutli  of 
the  Parrctt:  and  the  Kxe  (with  its  tributar>'  the  Barle),  which 
rises  in  r.xmoor  fon  st  ami  j>;us^-h  southward  into  Devon.  Some 
of  the  Somersetshire  streams,  especially  the  Exe  and  Barle,  are 
in  high  favour  with  trout  fishermen.  Weston-super-Mare  is  a 
flourishing  seaside  resort,  and  Mindiead  and  other  coast  villagca 
aae  also  fNi|ttcutad> 
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Gmbgy. — ^Tbe  oldat  fanwtiaii  w  the  oomitjr  h  the  Devouaa, 
VUch  extends  eastwards  from  Devooabire  across  Exniocir  to  tlie 
Bfcndon  and  Qoantock  h!11s.  and  consists  of  sandstonrs,  slarcs 
■ad  Kmestoaes  of  marine  origin.  The  Old  Ke*!  SandKtune,  the 
supposed  estuarine  or  lacustrine  equivalent  of  the  Devonian,  is  a 
stri(,->  of  red  iandstonca,  marls  and  cunglomerates,  which  ribc  as 
ananticlitu'  in  the  M<nu!;|:'-.  I  wlu  n-  rht  ;.  n.ntain  voU-.mir  rocks),  and 
also  apiiesir  in  the  Am  u  i-:  r^'  .n!'.  ,it  I'l iri •  In;-.  I,  The  Carhon- 
ifcrous  LimcEtone,  of  marine  origin,  is  well  displayed  in  the  Mendip 
cmmtiy  (Cheddar  CNAi  te)  «iMl  in  the  Avoa  aonet  at  Wenoor 
iupcr-Marc  it  ooatuitt  vauaflk  rocka.  The  Cod  Meaaures  of  the 
Radstixk  district  (largely  concealed  by  Trias  and  nemcr  rocks) 
consist  of  two  series  of  coal-bearine  sandstones  and  shales  separated 
b>'  the  Pennant  S,indstonc;  locally  the  beds  have  been  intensely 
folded  and  f.iultLci,  as  at  Vutjster.  Indeed,  all  the  formations 
hitherto  mciitionciJ  uirt^  iolded  into  anticlines  and  synclincs  before 
the  depo-.it ion  of  the  TriasMc  rocks.  These  constat  of  red  marls, 
sandstones,  brecciasi  and  conglomerates,  which  spread  irrc];iilarly 
over  the  edges  of  the  older  rocks;  the  stxalled  Dolomitic  Con- 
daoiemte  ia  on  old  shirwle-beach  of  Triasik  (Kcuper  Marl)  age. 
The  Rhaetic  beds  are  fulT  of  fossiW  and  nuirk  the  hrst  invasion  of 
the  district  by  the  waters  of  the  Jur:i>sic  sea.  The  Lias  cunsists  <jf 
da>'Sand  limestones;  ihr  I.ittcr  are  (jnarricd  ami  are  fantoii'-  fur  tfu  -r 
ammonites  and  reptiSi  in  r»-miiin'..  .\tx)ve  the  Lias  comes  tlu'  Lower 
or  Bath  Oolite  i^cries  Unferiur  Oolite  group,  Fuller's  Earth  and 
Gmt  Oolite  group),  chiefly  daya  and  oiilitic  Uoicaitoiio;  the  fanoaa 
Badk  Stone  is  got  from  the  Great  Oolite.  The  Chrford  Clay  is  the 
chief  member  of  the  Middle  or  Oxford  Oolite  5icric».  Alxivc  these 
Mlow  the  Upper  Cretaceous  rocks,  including  the  Ciaiilt.  l'p)ver 
Gnanand  and  Chalk,  which  extend  into  the  county  from  Wiltshire 
Biar  Fro  me  and  from  Dorset  near  Chard.  There  are  apiiarenlly 
no  true  glacial  deposits.  Low-Kin^  alln\ial  flats  and  (iwt-liogs 
occupy  much  of  the  siirf.irc  west  of  (  da .tontiury.  Caves  in  the 
Carboniferous  Limestone  (<!.g.  Wookey  Hole,  near  Wells)  have 
jMded  Pleistocene  mammalia  and  palaeolithic  iatplements.  The 
ihliiiiiil  waters  of  Bath  (i3o*  F.)  arc  rich  in  caldum  and  sodium 
aulphates,  Ac-  Thi'  chief  minerals  arc  coal,  freestone  and  limestone, 
and  ores  of  le.i<l,  zinc  and  iron. 

AzricuUurr.  -The  climate  part.il-rr'  of  the  miMnr--^  of  the  south- 
•■cstern  rounties  ^;ei)erally.     .\  jinii  <:r- v  in,  <  \rrt  ..lin^;  four- 

fifths  of  the  total  area  of  the  TOUnly,  is  under  cul(iv.iition.  In  a 
county  where  cat  tic- feeding  and  dairy-farming  are  the  princi[>al 
brancncs  of  husbandry,  a  very  large  area  is  naturally  de%'oted  to 
pasture;  ud  th«c  aie  hwEe  tncta  of  ficfa  meadow  land  along  the 
tivera,  iriMrk  aMny  of  the  DevomUie  farmera  pbce  thdr  herat  to 
graze.  Flood*,  however,  are  common,  and  the  SomenMt  Drainage 
Act  was  paaaed  by  parliament  oo  the  iith  of  June  1877,  providing 
for  the  appointment  of  commissioners  to  take  measures  for  the 
drainage  of  lands  in  the  %  .illeys  of  I'.irn  tt,  Isk,  N'eo,  Hrue,  .'Vxe, 
Cary  and  Tone.  Cheese  is  made  in  various  part*,  notably  the  famous 
(^heddar  Cheese,  which  is  made  in  the  farma  l>-iiv  south  of  the 
Mcndii».  Sheep- farming  is  practised  both  in  the  lowlands  and  on 
hill  pastures,  Leicestcrs  and  SouthiJown.«i  being  the  favourite  breetl*. 
In  the  Vale  of  Taunton  heavy  crops  of  wheat  arc  raised;  this  grain, 
barley  and  oats  being  raiseil  on  atM)Ut  equal  areas.  Turnips, 
5»'e<Jes  and  mangold-'  rw  rupy  most  of  the  :iri  M  uniler  ^fcen  crriji-;. 
Somerset  ranks  after  Devon  and  Heref  inl  in  the  extent  of  its  apple 
orchards,  and  the  cider  made  from  those  apples  forms  the  common 
drink  of  the  peasantry,  besides  being  largely  exported.  Wild  deer 
an  atiU  ioind  OB  Exaoor.  whm  then  la  a  noiw 
haidy  and  mialL  The  Bristol  Channel  ana  Bnogwater  Bay  abotuid 
ia  mite-  aad  ihrfMHli;  ealnwR  and  hcfrinf  an  alao  caught,  the 
priadpal  iiUnc  ■tttioaa  baiOK  Poriod^  MioAead  and  Watdiet. 

Other  Industries.— from  ikt  hUemlips,  and  freestone,  largely 
quarried  near  Bath,  are  the  duef  miMral  product*  of  Somerset, 
although  brown  ironstone,  zinc,  limestone  and  small  quantities  of 
date,  gravel,  sand,  sulpha'.e  of  stroiitia,  gyp^um,  <xhre  Fuller'* earth, 
mart,  cement,  copper  and  man^ane-.^  arc  also  found.  Lead  mining 
is  carried  on  near  Wellington,  and  lead  washing  U  the  Mendips;  but 
these  industries,  like  the  working  of  spethose  tran  ore  among  the 
Brendon  hSls,  arc  on  the  wane.  The  chief  manufaciure»  are  those 
of  woollen  and  womted  goods,  made  in  a  brge  number  of  towns; 
silk  made  at  Fronve,  Taunton  and  Shepton  Mallet ;  gloves  at  ^■l•ovil, 
Stoke,  Martock  and  Taunton;  lace  at  Chard:  linen  and  sailcloth  at 
Crewkeme;  horsehair  goodis  at  Bruton,  Castle  Cary  ami  Crewkerne; 
crape  at  DuKerton  .md  Shepton  Mallet.  Tobacco,  sniilT  and  spirits 
are  also  manufactured:  and  there  are  large  potterie»  at  Bridgwater, 
where  the  odebntcd  iMtMiifeiE  ia  made^  aiid  at  Weaton-euper- 
Hare;  carriage  worlcs  at  Bath  aad  Bridgwater;  cflgiaeering  and 
atachine- works  also  at  Bridgwater.  On  the  Avon,  copper  and  iron 
are  smeltc<l.  while  several  other  rivers  provide  power  for  cotton, 
irorsted  ."le.d  paper  mills.  The  hulk  01  the  export  trade  passes 
throu>;h  Bnr.tol,  which  is  situated  ni.iinly  in  Gloucx-sterchirc,  itiough 
it  has  large  docks  on  the  Somerset  siile  ot  the  .^von,  and  others  at 
Portishead. 

Communication. — Somerset  is  well  furnished  with  railways. 
The  Great  Western  runs  between  Frome,  Radstock,  Bath  and 
Bristol,  ai>d  from  Bristol  it  curves  south-west  through  Weston  ai»d 
Bei4g«at«r  lo  Tanntan,  dividing  then  and  passing  on  into  Devon. 


Branches  leave  the  main  tine  for  Portishead,  Cle%'edon  and  Minehead 
on  the  north,  and  for  Witham  Friary  via  Wells,  Yeovil  via  Langport, 
and  Chard  \-ia  llminster  on  the  south.  The  5v)uth-Western  mala 
line  from  l..nndon  pniuies  through  the  tiouth-west  of  Somerset, 
running  from  Templecomlx.'  to  .\xrainster  in  Devon,  and  the  Somer- 
set anJ  Dorset  runs  Itoin  li.iili  to  Shepton  .Mallet  via  Kadstock. 
The  Kennet  .md  -ANon  Can.d  Hows  from  Bradford  in  Wiltshire  to 
Bath,  and  tln-re  joins  the  .\von,  nnii  on  in  way  the  tun  liranches 
of  the  Somersetshire  Coal  Canal  which  flow  from  I'aulton  and 
iUdawclbllK  TMUMoa  aod  Biidgwatar  Caaal  Bowa  into  tha 
River  Famtt. 

Population  and  Adminislralion. — The  area  of  the  ancient 
county  is  i,o43,40<j  acres,  with  a  poptilation  in  iSqi  of  484.337, 
and  in  1901  of  308,^56.  The  area  of  the  adminii^traiivc  <  ouniy 
is  1,037,484  acres.  The  county  loniains  40  hundreds  and  two 
liberties.  The  municipal  b<iroii;.;hs  ;ire  Hath,  a  city  a.nd  rourdy 
borough  (pop.  49.839).  Bridgwater  (15,209),  Chard  (4437). 
Glastonbury  (4016),  Taunton  (21,087),  We'ls,  a  city  (4849), 
Yeovil  (9861).  The  urlian  districts  are— Bumham  (2897), 
Clevedon  (5900),  Crewkenie  (4aa6).  Frome  {iifiil),  Bigbbridge 
(aajj),  IlmiiiBtcr  (aaS?),  MidMiner  Norton  (5809),  Miiwhaad 
(^511),  Portishead  (2544).  Radstock  (3355)1  Shepton  VaUet 
(S»38).Strcct  (4018),  Watchet  ( iS.So),  Wellington  (7283),  WesiMl- 
supcr-Marc  (19,845),  Wivcli.scombe  (1417).  Among  other  towns 
may  be  nicniioned  Bruton  Caslic  Car>-  (iqo;],  Cheddar 

(1975),  Keynsham  (jsi-'i  and  W  incaiuon  (  iKqj).  The  county  is 
in  the  western  circuit,  and  assizes  arc  luld  ai  1  aiinion  and  Wells. 
It  has  one  court  of  quarter  ae&sioiss,  and  is  divided  into  22  petty 
sessional  divisions.  The  boroughs  of  Bath  and  Bridgwater  baw 
separate  courts  of  quarter  sessioDS  and  commiaaioiu  ol  tlie  pewey 
and  those  of  Taiulon,  Wells  and  Yeovil  htvt  aepante  connla- 
siona  of  iht  yttet,  Hm  total  muBbcr  of  dvil  parishes  is  485. 
Somenet  Is  n  tha  dbcete  of  Bath  and  Wdls,  excepting  smaU 
parts  in  the  dioceses  of  Bristol  and  S.ilisbiirv  ;  it  contiuns  50? 
eccicsiiislical  parishes  or  districts,  wholly  or  ui  part.  There  .ire 
seven  parliamentarj-  divisions — Northern,  WclLs,  Frorrc,  Eastern . 
Southern,  Bridgwater  and  Western  or  Wellington,  each  return 
ing  one  member;  while  the  parliamentary  borough  of  Bath 
returns  two  menibers,  and  that  of  Taunton  one  mcmberi  aod 
the  county  includes  the  greater  part  oC  tbe  aontliflni  diviiiaDot 
the  parliamentoiy  bocougii  ot  BtiitoL 

Hjifary.— In  tha  6th  oentwy  Sonenet  waa  tbe  dehatabk 
bordedaod  bttWMIt  the  Wehh  aod  Saxons,  the  Utter  of  whom 
pushed  their  way  slowly  westward,  fighting  battles  yearly  and 
raising fortificationsat  inifwriaiit  .  ir  1 ti>  sc(  urc  :he:r  icjnquercd 
lands.  Their  frontier  was  J4raduai)y  .idv.inced  from  ;hr  ;\xe  10 
the  Farrclt,  and  from  the  I'arretl  to  the  Tamar,  Taunton  licinR 
a  border  fort  at  one  stage  and  Fixcter  at  another.  By  658 
Somerset  had  been  conquered  by  the  West  Saxons  as  far  as  the 
Purrett,  and  there  followed  a  struggle  between  the  kingdonaof 
Wesses  and  Mercia,  decided  by  a  great  victory  of  Ine  in  7Mb 
which  led  to  the  oqaniaation  of  the  hmds  caat  of  the  PaiMI  aa 
part  of  the  IdudaoB  of  WeaMt.  Then  were  atiD  occasional 
inroada  hy  the  Wcibh»  T^Hniton  Castle  being  captured  in  791,  but 
from  the  8th  oentwy  the  West  Saxon  kings  were  niters  of  what 

is  now  known  as  Somersetshire.  Ah'ou"  this  time  :he  hisViopric 
of  Wells  was  founded,  and  th<-  mon.Tsu  ry  of  (d.-i.sl  oniiury  rcsl  cred 
by  Inc.  Tile  next  hundrc<l  and  fiftv  years  wire  tht  period  of 
Danisli  iiivasion-s.  Egl>crt.  king  of  Wessex,  became  Brtlwalda 
or  oNcrlord  of  all  England  in  827,  and  under  him  Wessex  with 
the  other  frontier  kingdoms  was  organized  for  defence  against 
the  Danes,  and  later  tbe  assessment  of  danegeld  led  tO  the  sub- 
division of  Wciiez  for  financial  and  niUtaqr  puipeacai  which 
crystaUlaed  into  the  divicieBs  of  hundreda  aad  tlthings,  prabaUy 
with  the  system  of  aasessnent  by  hidation.  King  Alfred's  vic- 
tory in  878.  followed  by  the  Peace  of  Wcdmore,  ended  the  incur- 
sions of  till  Iiir.o  for  .1  lime,  but  a  hundred  years  later  they 
were  again  a  great  danger,  and  made  frequent  raids  on  the  west 
coast  of  -Somerset.  At  some  time  belore  the  Coiqiicst.  a  dale 
usually  given  as  1016,  though  evidence  points  to  a  much  earlier 
and  more  gradual  establishment.  England  was  divided  into  shires, 
one  of  which  was  Somerset,  and  tradition  gives  the  name  of  the 
first  earl  as  Hun,  who  was  followed  by  Earnulf  and  Swcyn,  son  oi 
Godwin.  Tbexehasbeciicuiioaalylittkvanationinthetcmtoiy 
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fndnded  in  the  ooooty,  fiom  the  dAte  ol  the  Chckl  Inquest 
in  1084  to  the  mcoimI  half  of  the  19th  centuiy,  when  eeitihi 
aunor  alterations  were  nude  in  tlw  oountx  bouMiaiy.  Tliae 
have  been  practically  the  oi^jr  cbames  In  the  county  bomdny 
for  900  years,  if  wc  except  the  eidwrien  of  Bristol  fiom  the  county 
jurisdiction  in  1373. 

At  the  Conquest  Somerset  was  liixidtd  into  nliout  ■,-oo  I'lefs 
hcl<l  almost  entirely  by  the  Nortn.in-.  The  king's  lands  in 
Somcrhct  were  uf  great  extent  and  im;Mir::ini  c-,  and  consisted  in 
addition  to  the  ancient  demesne  of  the  ("rown  of  the  lands  of 
Godwin  and  Earl  Harold  and  the  estates  of  Queen  Edith  who  died 
in  1074.  The  bishop  of  Winchester  owned  a  vast  properly  of 
which  Taunton  was  the  centre,  and  about  onc-lcnth  of  thr  county 
was  included  in  the  estates  of  the  bishop  of  Coutanccs,  which  were 
skin  to  a  lay  barony  and  did  not  descend  as  a  whole  at  the 
bishop's  death.  The  chuiches  of  Ghistonbuori  Athelney  and 
MuchdnQr  still  owned  vast  bnds,  hot  Nonnan  speiBation  had 
deprived  them  of  much  that  they  had  heU  hefim  the  Oooqaest. 
Among  the  great  lay  tenants  vA»  divided  the  conquered  bunds 
Were  the  count  of  Mortain  (the  Conqueror's  half-brother),  Roger 
dc  Corcelles.  Walter  de  Douai,  Roger  Arundel  and  William  dc 
Mohun.  About  this  time  or  a  little  later  many  Norman  tastki 
were  built,  some  of  which  have  survived.  The  castles  at 
Richmont  (near  W  est  Ilarptrcc),  Nunney,  Farleigh,  Bridpvater, 
Stoke  Courcy,  Taunton  and  Dunster  were  prohahly  the  most 
important.  Somerset  was  very  rich  in  boroiigl  s  r  he  time  of 
Domesday,  which  points  to  a  considerable  development  of  trade 
before  the  Conquest;  Bath,  Taunton,  Ilchcstcr,  Fromc,  \filbomc 
Port,  Bruton,  Langportand  Azbridge  were  all  boroughs  in  10S7, 
and  there  was  the  nudena  of  a  horou^h  at  Vcovit.  Somerton, 
Ikhcster  and  Taunton  were  successively  the  meeting'pUccs 
of  the  shun  oowt.  There  were  joint  shetUb  for  Somexset  and 
Dorset  until  1566  when  a  sepoiate  sheriff  for  eadi  county  was 
appointed.  In  the  7th  oentuiy  Sooaerset,  as  port  of  the  kingdom 
of  Wcises,  was  Included  in  the  diocese  of  Winchester.  The  new 
bishopric  of  Sherborne,  founded  in  704,  contained  Sonnersct  until 
gio  when  the  sec  was  di\Hdcd  into  the  diorrsi-s  of  Salisbur>'. 
Exeter  and  Wells,  the  latter  including  thr  whole  county  of 
Somerset.  The  diiHcsc  was  divided  into  three  archdeaconries, 
Bath  with  two  deaneries,  Wells  with  seven  and  Taunton  with  four. 
Disputes  bctsvccn  the  chi.pii  :^  of  Bath  and  Wells  as  to  the 
election  of  the  bishop  led  to  a  compromise  in  1*45,  the  election 
being  by  the  chapters  jointly,  and  the  see  being  known  as  the 
bishopric  of  Bath  and  Wells.  There  has  always  been  a  strongly 
narked  division  of  the  county  into  East  and  West  Somerset,  a 
telic  of  ibe  struggles  between  the  Welsh  and  Saxons,  which  was 
recognlcedforparlianieQtazypupoBeBhytheactofiSjs.  Somer- 
set contained  57  hundmds  hi  ioS7,andnowoaintahis4i.  There 
have  been  couiderahle  modiScatlons  of  these  hundredal  divi- 
sions by  aggregation  or  subdivision,  but  since  the  istli  centur>- 
there  has  been  little  change.  The  meeting-place  of  the  hundred 
caurts  was  at  the  village  or  town  which  gave  i's  niune  to  tin 
hundred  in  the  cases  of  Bruton,  Canninglon,  Carhanip!<m,  (  hew  . 
Chewton,  Crewke  rne.  I- rome.  Glaston  Twelve  Hides,  Huntspill. 
Kilmersdon,  Kingsbur)'  East,  Milverlon,  North  Curry,  North 
Pctherton,  Norton  Ferris,  Pitney.  Portbur)'.  Somerton,  South 
Peihcrton,  Taunton,  Tintinhull,  Wcllow,  Wells  Forum  and 
Winlcrstokc.  The  hundred  of  .\bdick  and  Bulstonc  met  at 
Ilford  Bridges  in  Stocklinch  Magdalen.  .Andersfield  hundred 
court  was  held  at  the  hamlet  of  Andcrsfield  in  the  parish 
of  Croathuist,  Baih  Fonun  hundred  met  at  Wedcombe,  Bemp- 
sione  at  a  huge  stone  in  the  pariah  of  AUetton,  Brent  and 
Wringtoo  at  South  Brent,  Catsaah  at  an  ash  tree  on  iht  nad 
between  Oastle  Cary  and  Yeovfl,  Hartdiffe  and  Bedmfauter 
at  a  kfty  cKff  hetmen  the  paittbis  of  Banow  Gumes  and 
Whiford,  Horethome  or  Hotethorae  Down  near  Milbomc  Port . 
Whitstone  at  a  hill  of  the  same  name  near  Shepton  Mallet, 
Williton  and  Frcemanors  in  the  village  of  W'illiton  in  the  parish 
of  St  Decum  ans,  and  Whitley  at  WTiitley  Wood  in  Walton 
parish.  In  the  ca-se  of  Kingsbur>'  the  mcetinR-placr  of  the 
hundred  is  not  known.  The  great  liberties  of  the  county  were 
Cranmore,  Wells  and  Leigh,  which  belonged  to  the  abbey  of 


Gfatstonbuiy;  £astoa  and  AmriU  and  Hampton  and  Qaverton, 
whldi  «en  the  Kberties  of  the  abhor  of  Bath;  Huton  and 
Norton,  vdiich  behMiged  to  the  Carthusian  prioiy  of  Hinton; 
Witham  Priory,  a  Ubeity  of  the  house  of  that  name;  and  WfiHton 

Freemanor,  which  belonged  for  a  time  to  the  Knights  Templars 

The  chief  families  of  the  county  in  the  middle  ages  were  those 
of  I)e  .Mohua.  Malet.  Revel,  De  Courcy,  Montacute,  Beaucbamp 
and  lieauforl.  which  twire  the  titles  of  earls  or  dukes  of  Somerset 
from  i.i<)6  to  147;.  Edward  Seymour  was  made  duke  of 
Somerset  in  1547.  anil  in  tbixy  the  title  w.as  restored  to  the 
Seymour  family,  by  whom  tl  is  still  held.  1  he  marquess  of 
Hath  is  the  representative  01  the  Thyiitie  family,  which  has  long 
been  settled  in  the  county,  ,mi  I  the  predecessors  of  the  carl  of 
Lovelace  have  owned  land  in  Somerset  for  three  centuries. 
Uinton  St  George  has  been  the  seat  of  the  Pionlet  family  since 
the  i6th  centw^.  The  I>e  Mohun  family  were  aueoeeded  m  the 
14th  oentuy  Iqr  the  Lnttrelb,  who  own  ^cat  citatct  round 
Dunster  Ckslle.  The  families  of  Hood,  Wyndham,  Adand, 
Stnchey,  Brokcley,  Poriman,  Hobhouse  and  Trevdyan  have 
been  settled  in  SocnerKt  since  the  i6th  century. 

Somerset  was  too  distant  and  isolated  to  take  much  share  in 
the  early  baronial  rebellions  or  the  W  ars  of  the  Roses,  and  was 
really  without  political  history  until  the  end  of  the  middle  ages. 
The  attempt  of  Pcrkin  Warbcck  in  1407  rcceivcel  .some  sv4pport  in 
the  county,  and  in  1547  and  1540  there  were  rebellions  against 
enclosures.  Somerset  look  a  considerable  part  in  the  Civil  War, 
and  with  the  exception  of  Taunton,  was  royalist,  all  the  strong- 
holds being  garrisoned  and  held  for  the  king.  Waller  was 
defeated  at  Landsdow.i  near  Bath  in  1643,  and  Goring  at  the 
battle  of  Allernnttir  in  1643.  This  defeat  was  followed  by  the 
cutuieof  thecastlesheld  by  the  royalists.  Bridgwater  and  Bath 
fell  hi  Jviy  1645,  Sheibocne  Qntle  was  talien  in  Auguat,  and 
after  the  capture  of  Nnuney,  Faileigh  and  Bristol  in  SeptcBshcr 
1645  the  whole  county  was  subdued,  and  very  heavy  fines  were 
inflicted  upon  the  royalists,  who  included  nearly  all  the  great 
landowners  of  the  county.  Somerset  was  the  theatre  of  Mon- 
mouth's rebellion,  and  he  was  proclaimed  king  at  Taunton  in 
1683.  The  battle  of  Sedgmoor  on  the  4th  of  July  was  followed 
m  the  antmnn  by  the  Bkody  Aasiie  heU  bgr  Judge  Jeflr^. 

Somerset  has  always  b<-en  an  aj^ricultural  county.  Grain  wa» 
grow  n  and  c.viKjni-il  from  I  lie  inh  to  the  end  of  the  iSth  f  cr«ur\-. 
Cider -makinij  has  K-en  carried  on  for  ceiii ut ir-..  .XimjiiK  other 
early  imluMries,  sidmon  and  ht-rniv.;  li^iutlis  i  ti  tin  »i--t  coast  wert 
vvTy  profitable,  and  mining  on  the  Mendi]>s  dated  from  the  prc- 
Koman  period.  Stone  quarr>-in)(  at  Harabdon  Hill  and  H.ith  l^c•t;an 
vcT)'  early  in  the  hi»tor>- of  the  county;  and  the  lead  mines  at  Wellirig- 
ton  and  the  slate  quBiiiec  at  Wiveli^^^omlK-  nuil  TreborauKh  have 
been  workexl  for  more  than  a  century.  Coal  has  been  mined  at 
RaclNicn  k  from  a  ver\'  remote  date,  but  it  <lir!  n.n  l-ivomc  of  preat 
imjiortance  cnnimercially  until  the  county  w.i-.  ipi^t  iuil  l,y  1  .in..ds 
and  railways  in  the  19th  ccntiir)'.  Shii-p-farininj;  wa»  Lurt;ely 
carried  on  after  the  period  of  enclosures,  and  the  woollen  trade 
flouri&hed  in  Krome,  Bath.  Bridg«'atcr,  Taunton  and  many  other 
"  wnK  from  the  14th  to  the  19th  centuiica.  Clove'«ioldiig  was 
<  v\\trc6  at  Stoke  and  Yeovil  at  the  end  of  the  itMi  century  and 
I'liame  an  important  subsidiarv'  occuiiation  in  man>-  country 
di^lr!lt■<  The  <  uunty  was  rei>re"icntc<l  in  the  p.irll.iiiiont  nf  ijcjo 
and  probably  in  the  earlier  parliamentar\'  counriU  of  Menr>'  Hi. 
In  ISM  it  was  represented  by  two  knichts.  and  twel\-e  boroughs 
returned  two  burgcase*  each.  There  ha\x-  lieen  many  fluctuations 
in  the  borough  reprewntation,  but  the  county  continued  to  return 
two  members  until  183*.  when  it  was  divided  into  Somerset  l^st 
and  Somerset  West,  each  of  which  divisinrm  returm-d  two  incniTH'r*. 
Two  additional  memln  rs  wen-  n  liirnc-d  after  i!i'>7  fur  11  thir<l — the 
M»d-SomeT*el — di\-i»ion  of  the  county,  until  by  the  act  of  18S5  the 
whole  count)'  was  divided  into  aevun  divuions. 

AlUiqitiUes.— The  great  powmions  of  the  Uihopric  and  of 
the  abbey  of  Ghatonbuzy  led  to  a  lemarkaUe  lade  of  castles  in 

the  mid  part  of  the  county,  and  also  tended  to  overshadow  all 
other  ecclesiastical  foundations.    Even  in  the  other  parts  of 

the  county  castles  are  not  .i  [irominent  fcalnre.  and  no  monastic 
churches  remain  perfect  e.xeepi  those  of  Bath  and  its  ixll, 
Dunster.  .At  the  dissolution  of  monasteries  Bath  was  suppressed, 
the  monaster)'  of  Gla?tonbur>'  was  destroyed,  as  were  most  of  the 
smaller  mon.istcrics  iiUo  Of  ihosi'  which  have  left  any  remains, 
Woodspring,  Montacute  (Cluniac)  and  Old  Cleeve  (Cistercian) 
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are  the  most  remarkable.  Athelney,  founded  by  Alfred  on  the 
spot  where  he  found  shelter,  has  utterly  perished.  Montacutr 
and  Dunster  fill  a  place  in  both  ccrlc?iuisiical  ami  miiitary  historj' 
The  castle  of  Robert  of  Mortain,  the  Conqueror's  brother,  was 
buiit  onihe  peaked  hill  i  v.v .ku/kj)  of  Leodgaresliurh.  where  the 
holy  cross  of  Waliham  was  found.  The  prior>'  arose  at  the  foot. 
Dunsier,  one  of  the  few  inhabited  castles  in  England,  stands  on 
a  bill  cfowned  by  an  finish  mound.  Besides  these  there  are 
alw  *f*—  at  Nunaey  and  CasUe  Car>'.  In  ecclesiastical 
arcbitectim  Uw  two  peat  cbuidMt  «f  WeUs  and  Glanoobiuy 
npp^  a  gnat  study  of  the  devtlcpiuent  of  tha  Eaily  Eoi^ 
Myle  out  of  the  Noman.  But  the  individual  arcUlectural 
Interest  of  the  county  lies  in  its  grc.M  parish  churches,  chiefly 
in  the  Perpendicular  style,  which  arc  espicially  noted  for  their 
magnificent  towers.  They  arc  so  numeruus  that  it  is  not  easy 
to  sektt  examples,  but  besides  ihi.>t  .a  Butli,  Taunton  aiui 
Glastonbury,  the  churches  at  Bridgwater,  Cheddar,  Crewkemc, 
OunMer,  Uzninster,  Kingsbury,  Leigh-on-Mendip,  Martock  ami 
Yeovil  may  be  specially  indicated.  Of  earlier  work  there  is 
little  Norman,  and  hanlly  any  pre-Conquest,  but  there  is  a 
chanctcfiadc  local  MjrJt  in  aoaw  of  tbe  MMlkr  buMoia  of  the 
t4tli  ontiKy.  Th*  MiUer  chutdwf  wk  ofteit  cmdlwin,  and 
MmetiiMS  with  ride  Unreis.  In  domestic  remaina  ao  dittikt 
is  richer,  owing  to  tbe  abundance  of  good  stone.  Oevedon 
Court  is  a  ver>'  fine  inhabited  n  anor-housc  of  the  nth  century, 
and  the  houses,  great  ami  >m;ill,  of  the  t5th  lOih  and  i;th 
centuritbi  aie  \cry  numerous.  Indieil.  rhf  >t>le  has  never  quite 
gone  out,  as  the  gable  and  the  muliioned  window  have  lingere<l 
OB  to  this  day.  Harrington  Court  in  the  i6th  century  utid 
MootactiUiUouwiBtlw  ijthaieapedaily  liaeeiaaaples.  There 
ut  alao  tome  vnjr  fine  bane,  aa  at  Chmombiiiy,  Wefla  aad 
Kltoo. 

See  J.  CoUinson,  Hittory  and  Antiquilia  of  the  County  oj  Somtnet 
(Bath,  t79i);\V.  ?htA^HitleryandAnimuiliesofSamerseH}jotiiion, 
>8m);  K.  W.  Eyton,  Domesday  Sludiej:  Analytis  of  tke  Somerset 

Smnty  (London,  i8«o):  F.  T.  KIworths  ,  West  Somerset  Word-Book 
(DUea  Society,  London.  1886);  Ruticr,  Myths  and  Worthies  of 
Somerset  (Ij)ndon.  tH^y):  C.  K.  B.  Uarrm,  Somerset  Highways, 
Bytrays  and  H'a/frrays  i  l,ond<in,  iMq4  l:C.  U'alteTP.  Bygone  Somerset 

(L<)n<ii>ri,  \'s':li-ri.i   I'nunty  Unlory:  SomfrsrI .  .il*i>  v.iricii:^  ' 

pulilu  Ati  infi  *iv  the  Sjmcr«-t  Kei-nrd  Society,  the  I'riu rr.i\ny;  '•!  Ihc 
Somenrl  Arttuifoiofuai  ami  .Salural  History  Soctcly,  And  Somerset 
Jiotes  and  Queries. 

SOHERSWOBTH,  a  city  of  Strafford  county,  New  Hamp- 
lUre,  U.S.A.|Okthe  Salmon  FalU  river,  5  ni.  N.  of  Dover,  and 
«|ipaaite  the  ttHjni  of  Berwick,  Maine,  industrially  a  pan  of 
Somers worth.  Pop.  (1890)  6207;  (1900)  7023  (i^^  foreipi- 
bom);  (1910)  6704.  Somersworth  is  served  by  tbe  BoMOB  ft 
Maine  raQroad,  and  b  connected  by  electric  line  with  Rochester 
and  Dover.  The  river  furnishes  good  water  p<nver,  and  Iherity's 
chief  interests  arc  in  the  manufacture  of  cotton  and  wixjllen 
goods,  and  boots  and  shots.  It  h;vs  a  public  library.  In  the  .south- 
west part  is  Central  Park,  lying  along  the  shore  of  W'illand's 
Pond.  The  municipality  owns  and  operates  the  waterworks. 
A  settlement  was  established  here  in  the  latter  part  of  the  17th 
Ccntuo'i  when  the  teiritacy  was  a  part  of  Dover.  In  1739  the 
parieh  of  Swanenworth  wee  otgairiaed;  in  1754  this  parish  was 
encted  Into  the  town  of  SoiBeiiworth;ia  i8«  the  lint  company 
was  formed  to  develop  the  water-power  and  eitnUidi  otton  and 
woollen  mills;  in  1849  the  Mothem  haH  of  the  town  waa  art- 

off  .-ind  iiu'urs^wrated  as  RolUmfionl;  aod  IB  1893  SoBMn- 
worth  was  chartered  as  a  city. 

Sec  W.  D.  Knapp,  Somemtorih,  on  Hislorieal  Skelfh  (iRo-i). 

SOHBRVILE.  WILUAM  (1675-1742),  EngUsh  poet,  eldest  son 
of  a  country  gentleman,  was  bom  at  Edstone,  Worcestershire, 
00  the  and  of  September  1675.  He  was  educated  at  Winchester 
CoDege  and  at  New  CoOece,  Oifoid.  After  Us  father's  death 
in  1705  he  lived  on  his  estate,  devoting  himself  eqwdaUy  to  field 
sports,  which  supplied  the  subjects  of  his  best-known  poems. 
His  publications  were  The  Two  Springs  (1735),  a  fable;  Orrr.- 
sional  Poems.  .  .  (1727);  The  Chase  (1735)  Ifobhinol,  or  thr  Rural 
Games  (1740),  a  burlesque  poem;  and  Field  Sports  (1742),  a 
poem  on  hawking.  Somerviie  died  on  the  19th  of  Jtily  174a.  ' 


His  Chase  passed  through  many  cditkw.   It  was  ilhiatnted  by 

Beu  irk  (i79t>).  b>  Stuthard  (1800),  and  by  Hugh  Tbomsoa  (1896), 

with  a  pref.ire  by  R.  F.  Shar]). 

SOMERVILLE,  MARY  (17.S0-1S;  2).  British  scientific  writer, 
was  the  daughter  of  .\dmiral  Sir  William  (leorKc  Fairfax,  and  was 
bom  on  tbe  26ih  of  December  1780  in  the  man.sc  of  Jedburgh, 
the  house  of  her  mother's  sister,  wife  of  Dr  I  homas  SomcnlBe 
(1741-1830),  author  of  MyOvm  Life  ami  Times,  whose  son  waa 
her  second  husband.  She  received  a  oithtr  dwidtoiy  edncariOP, 
and  maatenid  algebm  and  fiadid  in  aaoet  after  ahe  had  left 
school,  and  withoat  any  cxttaaeoua  bdp.  In  1804  she  marrisd 
her  cousin.  Captain  Samuel  Greig,  who  died  in  1806;  and 
in  i8i3  she  married  another  cousin,  Dr  William  5k>mcrvine 
(i77i-iK6o).  inspector  of  the  army  medical  board,  who  encour- 
aged and  greatly  aided  her  in  the  study  of  the  physical  sciences. 
After  her  marriage  ^hc  m.Lde  liie  ac '.|uaini.-uuc  <i!  the  most 
eminent  scieniilic  men  of  the  time,  among  whom  her  talents 
bad  attracted  attention  before  she  had  acquired  general  fame, 
Laplace  paying  her  the  Compliment  of  stating  that  she  waa  the 
only  woman  who  imdeiWoed  Us  works.  Having  been  reqncated 
byL«cdBrouchaaitotf«ialat«  for  the  Society  Cor  the  Diffosieli 
of  Vaeftal  Xnowbdge  the  JfAsmffiia  CtktU  of  Laplace,  she 
greatly  popularized  its  form,  and  its  puMiaitton  in  1831, 
under  the  title  of  Tke  Mechanism  of  tke  Heaetna,  at  once 
made  hiT  famous.  Ilcr  other  works  are  the  Connexion  of  tke 
Physical  Snrni-fs  (1K34),  Physicat  Ceo^rophy  (1848),  and 
.\falefuJar  and  ,\f iiroscopic  Siieme  I  i.S6q).  Much  of  the 
popularity  of  her  writings  was  due  to  their  clear  and  crisp 
style  and  the  underlying  enthusiasm  for  her  aubjcct  whidi 
pcn,aded  them.  In  1835  she  received  a  pension  of  £300  from 
government.  She  died  at  Napiat  OB  the  38th  of  November 
1871.  in  the  foUowing  year  tbaie  eppaaied  her  FerjviMi^  JEfc«f- 
lectimu,  coBslattng  of  lenlniscetKcs  written  during  her  old 
age,  and  of  great  Interest  both  for  what  they  reveal  of  her  own 
character  and  life  and  the  glimpses  they  afford  of  the  literary 
and  scientific  society  of  bygone  times. 

SOMERVILLB.  a  city  of  .Middlesex  t^unty,  Massachu.setts, 
LT.S..\.,  on  the  Mystic  river,  adjuiriing  Boston  (Charlestown), 
Cainbndgc,  Medford  and  Arlington.  Pop.  (1890),  40,153; 
!0oo),  61,643,  of  whom  17,333  were  foreign-bom,  (r9io 
census),  77^36.  Of  the  foreign-born  in  1900  6400  were 
English-Canadians,  554e  w«e  Irish,  ijat  wen  Eo^ish,  610 
were  Frencb-Canaidlaaa,  590  were  ItaUaaa,  576  were  Scotch 
and  556  wen  Swadiah.  Senwrvflle  la  umd  by  the  Beaton . 
ft  Maine  raiboad  and  by  suburban  electric  nllw^f  lines. 
It  h  a  residential  and  manufacturing  suburb  of  Boston,  of  which, 
industrially,  it  forms  a  p.ir; :  it  is  included  in  the  metro- 
j)olilan  water,  sewer  .-iiid  parit  districts,  and  in  the  Hoston 
postal  district.  It  comprises  an  irregular  (land)  area  of  4  06 
sq.  m.  in  the  Mystic  Valley  and  along  a  range  of  hills  or  ridges, 
of  which  the  largest  are  Prospect,  Spring,  Winter,  Central  and 
Clarendon  hills.  Among  its  public  buildings  and  institntiona 
are  a  tine  pubUeMnaiy  (1872)  with  80,000  volumes  in  190C,  tlw 
city  hall,  a  state  araMNuy,  SomccvUle  Hospital,  the  dty  poor 
hoviae,  a  Roman  Cetholic  hone  for  the  aged,  and  two  hj^ 
schools  (EngjKah  and  daaaical) .  Among  the  parks  are  Broadway 
Park,  Central  Hill  Park,  Prospect  Hill  Park,  Linroln  Park,  and 
Nathan  Tufts  Park.  The  total  \  alue  of  the  city's  factor>' 
product  in  igo-;  was  Sj2,o5.viq;.  an  in(  rease  of  i.j  4  l>er  cent, 
over  that  of  K/Oo;  in  i.Soo  the  product  value  was  only  S7.,^07.523. 
The  establishments  include  slaughtering  and  meat-packing 
bouses,  whose  product  is  by  far  the  most  valuable  in  the  city, 
bicachcrics,  finishing  factories,  gl,a.ssworks,  machine  shojis.  tube 
works,  jewelry  factories,  and  a  desk  tutoiy.  There  arc  also 
lumber  and  coal  yards.  Blue  slate  itene  taMd  lor  buUdiag 
puipom  la  qnairied, 

Somerville,  originally  a  peit  of  Cfaedertown,  was  settled  hi 
1630,  Six  hundred  acres,  the  "  Ten  Hflis  Farm,"  were  granted 
here  in  i6ji  to  John  Winthrop,  who  built  and  launched  here 
in  that  year  the  "  Blessing  of  the  Bay,"  tbe  first  ship  built  in 
Mius.sachusells.  For  more  than  a  century  it  was  a  sparsely 
settled  farming  community,  the  only  artide  of  manufacture 
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bcins  bricks.  On  the  19th  of  April  177$  the  British  columns 
Ktttming  from  Concord  were  harassed  by  the  farmers  here, 
as  In  the  other  towns  along  the  line  of  march.  Several  of  the 
hills  of  Somerville  (e.g.  Prospect  and  Central  Hills)  were  fortiiieu 
dniiog  the  li^  ol  BvtUtn,  On  Pmapect  Uill  on  the  iSth  of 
Jnljr  1775  Imd  PMani  adMd  Ite  "AhnmI  to  Hema" 
flag,  and  here  alio  is  nid  to  bnm  been  ntad  on  the  itt  of 
January  1776  OM  «f  the  oulbit  o(  die  CoBtfwttel  ttMidenls, 
the  Unioa  Jack  and  Siripea.  On  Powder  Home  HOI  (ongmalljr 
Quarry  HiU),  in  Nathan  TUfts  Park,  there  stiD  stands  an 
interesting  ol<)  slate  >t.inc  powdrr  hri'i^c  a  circular  building, 
30  ft.  high,  with  a  tonital  tap,  originally  buiJl  (about  lyo.O  for 
a  wii>iimill,  deeded  in  1747  to  the  Massachusetts  Bay  Colony, 
useii  in  i7f;6-iHj}  as  a  powder  house,  and  now  marlie<i  by  a 
bronze  taiilct  erected  hy  the  Massachusetts  Society  i  t  thi- 
Sons  of  the  Revolution;  on  the  isl  of  September  1774,  (jcneral 
Gage  seized  250  half-barrels  of  powder  stored  here  in  anticipa- 
tion of  the  outbreak  of  hostilities;  in  1775  the  powder  hnus? 
became  the  magazine  of  the  .American  forces  besieging  titintun 
aid  at  that  time  Nathaoael  Greene  maintained  his  headquarten> 
at  the  Samuel  Tulu  Houae,  and  Charles  Lee  had  his  head- 
qianoa  at  the  OUvec  Tnfta  Home,  in  SuBHrville.  After  the 
battle  of  Satatdtk  MOM  ol  Bofgoartie't  affien*  wen  housed 
here.  The  opeataf  «l  dw  MMdlweit  Cenel  thrawi^  the  town 
in  1803  and  of  the  Boatoo  fr  LoweQ  raOroad  in  1835  gave  an 
unpetus  to  the  town's  growth.  In  1834  an  Ursuline  Convent, 
built  in  1827  on  Mt  Benedict,  was  sacked  and  destroyed  by  an 
atiti-Calholic  moh  In  1S42  Somenille  was  Sfpaniled  from 
Charlcstown  and  it.curiioratcd  under  its  present  name;  it  was 
chartered  as  a  city  in  1.S71. 

SeeT.  H.  Hurd.  llislnrv  nf  .\fiddlesex  County  (3  voh.,  Phnadclphia, 
Iflgo);  S.  A.  Orake,  Hi.-toty  nf  MiddUsix  County  Ir  \nls..  Boston, 
1880);  E.  .\  S.iniu<K,  S.,mfn-.iU  Past  and  Present  (Boitton,  1897); 
Mi»s  .M.  A.  llaSc, ,  I'hc  S:.^ry  oj  Somenittt  (Boston,  1903). 

lOMBEVILLE,  a  borough  and  the  county-scat  of  Somerset 
county,  New  Jersey,  U.S,A.,  in  the  north  central  part  of  the 
aUte^  oB  the  Xatitaa  ihtt,  abont  j6  xa»  S.W.  of  New  York 
City.  Fop.  (1890),  ^1;  (1900).  4S43.  «f  whnn  5t»  «ete 
faK(p4wn;  (loes)*  47S>;  (loio),  5069.  It  b  icmd  by  the 
Centnd  Raflboad  of  New  Jersey  and  by  inter-tthm  dectric 
lines.  Adjoining  the  borough  on  the  west  is  the  town  of  Raritan 
(pop.  in  1005,  3054).  Places  of  interest  in  Somerville  are  the 
Old  l'.'ir»<inaKc  of  the  Dutrh  Rrfornnii  ("hunh,  huill  in  1750- 
1751  of  britk  im(xjrte(l  from  lloilaiiii  by  the  Rev.  Theodorus 
Jacobus  Frclinghuysen,  the  lirst  i>astor.  the  Wallace  House, 
built  in  1778  and  occupie<i  by  General  W  ashington  xs  his  head- 
quarters during  the  following  winter,  when  the  main  army  was  in 
camp  at  Bound  Brook;  and  Duke's  Park  (partly  in  Karitan), 
the  immense  private  estate  (laid  out  as  a  park  and  open  to  the 
public}  of  Jamea  B.  Duke,  president  of  the  American  Tobacco 
■Ompaagr.  Sonerville  has  a  fine  county  court  house  (1909)  of 
Abbama  wUto  narblc.  Among  the  borough's  manufactures 
aie  t(0ve8|  nuiiai  aoil  pipe,  brick,  woollen  goods  and  shirts. 
Settianenta  were  made  within  the  prcacnt  limita  of  SamerviUe 
tn  the  hat  quarter  of  the  17th  CMtuiy,  and  the  viOafe  waa  at 
fint  caHed  Rathan,  aU  that  part  of  the  Saritan  Valley  from 
Bonad  Koah  In  the  junction  of  the  north  and  lonth  bnnchcs 
of  the  ri«Mr»  ami  including  the  present  Somerville  and  Raritan, 
tiien  befaig  populariy  called  "  Raritans."  The  present  name 
wai  adopted  in  1801.  Somerville  fiecarne  the  ionr.t\'  srat  in 
1783, after  the  destruction  of  the  court  hdus*-  in  what  is  now  t}ic 
borough  of  .Millstone  (in  Hillsborough  townnhip,  about  6  in. 
south  of  Somerville)  on  the  27th  of  October  1779  by  British 
troops  under  Colonel  John  Craves  Simcoe;  it  waa inooipoiatcd aa 
a  town  in  i86j,  and  as  a  borough  in  loog. 

SOHHB,  a  department  of  northern  France,  formed  in  1790  of 
a  large  part  of  the  province  of  Picardy  (comprising  Vcnnandois, 
Santerrc,  Ami^nois,  Ponthieu,  Vimeu,  and  Marquentam)  and  a 
amall  portion  of  Artoia,  Pop.  (1906),  531,567.  Ana  3413  8q.ra. 
It  ii  hmuded  00  the  N.  ^  Pi»d<Hrdah,  B.  by  Aiue,  S.  by 
(Nae.  and  S.W.  by  Scbe>Inf<rietti«,  and  ita  aen-coast  extends 
aSm.eloiictheEQ|iiihChaaiioL  Tmatxtama  flowing  into  the 


Channel — the  .\uthie  on  the  north  and  the  Brcsle  on  the  south- 
west—  bound  it  in  these  directions.  The  surface  consists  of 
gieat  rolling  plains,  generally  well  cultivated  and  very  fertile. 
TheMihest  point,  about  700  ft.  above  the  sea,  lies  in  theaouth- 
weat,  not  far  fran  Awnaki  Fnn  the  mouth  of  tlw  AntUe 
to  the  Bay  of  the  Soetmc  the  eoart  tt  Uned  with  a  bdt  «f  aaad 
dwaes  about  a  m.  broad,  bdriod  whidi  is  the  Harquatatacra,  a 
tract  of  $0,000  aacafedahnedfiom  the  aea  by  means  of  dykm 
and  traversed  by  drainage  canals.  The  Bay  of  the  Somme, 
obatiucted  by  dangerous  sandbanks,  contains  the  three  fishing 
porta  of  Crotoy,  St  Vakry,  which  is  also  the  chief  commercial 
port,  and  Lc  Hourdel.  Next  come  the  shingle  banks,  behind 
which  the  low  fields  of  Caycux  (15.000  acres)  have  bc^n 
reclaimed;  and  then  at  the  hamlet  of  Aull  commence  the 
chalk  <  litTs,  which  continue  onwards  into  Normandy. 

The  river  .Sommc  rises  to  the  N.N.E.  of  St  (^entin  in  the 
department  of  Aisne,  where  it  has  a  course  of  about  25  m.;  it 
traverses  the  department  of  Somme  from  the  south-east  to  the 
north  west  for  a  distance  of  about  135  m.,  through  a  manhy 
valley  abounding  ia  peau  Commanded  by  Ham,  Piroone, 
Amiens  and  Abbeville,  thia  valley  foima  a  nortbcra  Uoe  of 
defence  for  Paria.  Apart  fram  the  watcrfower  it  anppMca,  the 
Soninw  it  «f  gnat  <imnmiwrial  vaiaab  bi^  aooompaniad  fay  a 
canal  aO  tha  way  fnn  ita  MOica  admam  it  it  Mt  itself  ■avit' 
able.  From  Abbeville  to  St  Valeiy  its  lower  oourae  forms  a 
maritime  canal  165  ft.  wide,  it  ft.  deep,  and  8  to  g  m.  long, 
capable  of  bearing  at  high  tide  vessels  of  300  tons  burden. 
From  St  X'alery  to  the  open  sea  the  current  hollows  out  a  very 
variable  bed  accessible  at  certain  tides  for  vessels  of  500  tons. 
The  most  importiint  affluents  of  the  Somme — the-  Am  r.-  from 
the  north-cast  by  way  of  .Mlx-rl  and  ("orhic,  the  .\vre  from  the 
south-east  by  Royc.and  the  Selle  from  the  south  by  Conty — join 
the  main  streams  at  .\miens.  The  Auibie  and  the  Brcsle  ate 
respectively  63  and  45  m  long.  The  latter  ends  in  a  maritime 
canal  about  2  m.  long  between  Eu  and  Trfport. 

The  mean  temperature  is  lower  than  that  of  Paris  (49°  F.  at 
Abbeville).  The  mean  annual  miofalt  is  33  in.  at  Abbcviileb  The 
depaitment,  especially  in  the  north  cast,  is  ooe  of  the  bettciihivatcd 

in  France.  Beetroot  for  sugar  is  the  Maple  crop  of  the  P^nne 
arrondiaaerocnt :  cereals,  chiefly  wheat,  fodder  and  mangel-wurzcls. 
oil  plants,  poppy,  cc^£a.  flax,  hemp  and  potatoes  are  gmwn  thrt>u|.;h- 
nut  thr  de|)artmeni.  lh<-  l.nn  r  imxi'  largely  on  ihi-  walMUnl  Sii«  k- 
raisinj;  of  all  kinds  is  successfully  carried  on.  No  witH;  is  sruwn,  the 
principal  drinks  bciiw  beer  and  cider.  Market  gardcoinK  is  of  peat 
importanee  raund  Amieoa.  Peat-cutting  is  actively  caiiied'  ow. 
the  best  qualities  and  the  deepest  workings  beini  in  the  valley  oi 
the  S<jmme.  ln-tween  Amiens  and  Ablfeville.  Phosphate  of  lime 
is  also  an  important  mineral  prtxlurt.  The  manufacture  of  a  preat 
v.iriety  of  texlile  goods,  es|Mvi.i!U  velvet  (-Amii'TisI,  iif  ()cn  t  5U.;ar  and 
alcohol,  and  of  locks,  safes  ami  the  like  (in  the  \  iineu),  arc  charac- 
teristic industries  of  the  department,  which  also  carries  on  saw- 
mitling,  flour-milling,  brewing,  dyeing,  ironfoundinc  and  forging, 
printinK  and  the  manufacture  of  paper,  chemk:al  products,  machines 
and  ironmoriKery,  h«i«ieTy  (in  tnc  Santerre),  Sec.  Cereals,  hones 
of  the  Boulocne  or  Norman  breed,  cattle,  hemp  and  linen,  and  the 
manufactured  ro<x!s  arc  the  exijorts  of  the  department.  St  Valcry 
(pop.  3389}  cx|iort>>  vegetablcii  arid  farm-products  (to  England),  and 
shingle  for  the  manufacture  of  earthenware.  Beudes  the  raw 
materials  for  the  manufacturing  industries,  wines  and  timber,  the 
latter  larRcly  imported  at  St  Valcr>'.  dv  estuffs  and  coal  are  imported. 

The  defurtinent  is  served  principally  hy  the  Northern  railway, 
and  its  canals  and  rivers  pros  iile  140  ni.  of  navigable  waterway. 
.Administratively  the  ilcfi.irtnu  nt  ci>ni|>n<*-s  5  urron<lisi<«.-ment» 
(those  of  .Amiens,  the  capital,  -Xblwvillc.  Uoullcns,  Montdidier  and 
T'i'ronne),  41  cantons  ana  836communea.  The  denartment  betonics 
to  the  acadhnie  (cducatknuil  circumscription)  of  Lille,  and  conati- 
r  ues  the  diocese  of  Amiens,  which  city  IB  also  the  scat  of  a  COUrt  of 
,t|i|H'al  and  (he  headquarters  of  the  regioa  of  the  IL  army  corp*, 

wherein  the  ilefiarfment  is  iixluded. 

The  most  noteworthy  places  arc  .Amiens  (the  capital),  Ablx\  ille 
Montdidier,  Hdronnc,  DouUcns,  St  Riguier,  Crecy  and  Ham.  which 
are  treated  under  those  headtnn.  The  foOowing  pfawes  may  also 
be  ntentioned:  Albert  (pen.  6696),  after  Amiens  ana  AbbevHie  the 
most  populous  town  in  the  depjirtment  and  a  centre  for  machine 
construction:  Villers-Brptu.nn' tix  \\>ii\'k  4447).  a  centre  ci  hosier^' 
manufacture:  Civrl)io,  oix  !■  i  el<  bratr-<1  lor  its  Benedictine  abbey 
ffounitid  in  ihc  -thre>Uur\  f  the  church  of  which  (lf>th- l8th  century) 
is  still  to  l>e  seen;  L'Etoilc.  with  the  well-prc8cr\-ed  remains  of  a 
Roaumcamp;  Folleville.  which  hasachnich  (igth  century)  contahi* 
wg  the  flae  weaalmanps  toatf>  af  Raeai  de  tawnay  t  f^uigny.  with 


Digitized  by  Gopgle 


SOMMER-^-SOMNATH' 


393 


the  remain*  of  »  chiteau  ot  the  14th,  15th  and  i6th  ccntunM,  oocc 
one  of  ihe  cbkf  MraagboUt  ol  Pkardy :  Rue.  where  there  U  a  fine 
ch  ip  l  of  tha  15th  oeMinys  ttid  TlOdoy,  wUdi  bat  a  Rcflalinnce 

cburcli. 

HMHBU  iicfcfttctuint  •  I^Mv  or  tutin  Immb  ol  a  floor; 
a  ni|poit«d  M  two  <taNgr  pottt  Md  «pcii  bdow.  It  k  odled  a 
im*  or  traoff^fiMHMr.  The  void  b  alio  tpdHei  "aammcr," 
and  IB  the  same  as  "  sumpter,"  a  pack-horse,  FV.  sommier, 

O.  Fr.,  saumf,  from  Low  til.  salma,  pack,  burden,  Gr.  oiyfta, 
cdrrjij',  to  LisUTi  ;i  pack  011  ,'1  horse, 

SOMMERPEI^,  II  ;invn  of  Germuiiy,  in  the  Prussian  province 
of  Brandenburg,  on  the  Lubis,  40  m.  S.E.  ol  Frankfort -on-Oder, 
by  the  railway  from  Berlin  to  Brc^au.  Pop.  figo5),  xj.JjI. 
It  has  a  Roman  Catholic  church,  three  Evai'.gelic;ii  churches, 
several  schools  and  a  hospital.  Its  manufactures  of  wooUen 
doth  are  important ;  and  it  alsO  contains  finishing  and  dX*" 
works,  an  ironfoundr\-,  boiler-works  and  breweries. 

SOHMERS.  WILLIAM  (d.  1560),  court  fool  of  Henry  VHI., 
is  said  to  have  been  brought  to  the  king  at  Greenwich  by 
RIcihud  Fcrmor,  about  15*5.  He  waaaooa  in  hi^  favour  with 
Benqr,  wlkiae  libetality  to  Sommers  is  attested  1^  the  aeoonnts 
ol  the  Riyal  hoasefaold.  ITie  jester  poaseacd  a  shrewd  wit, 
whidi  he  exercised  even  on  Cardinal  Wolacy.  He  is  said  to  have 
warned  his  master  of  the  wasteful  methods  of  the  exchequer  and 
to  have  mLule  himself  the  advocate  of  the  poor.  His  portrait  is 
shown  in  a  painting  of  Henry  \  and  his  family  at  Hampton 
Court,  and  he  again  appears  with  Ilenr.-  VIII.  in  a  ps-alter 
which  UrlunKcti  to  the  king  and  is  now  in  the  British  Museum. 
He  was  j<robably  the  WiUiaiii  Sonitncrs  whose  death  is  recorded 
in  the  parish  of  St  Leonard's,  Shoreditcb,  on  the  istb  of  June 
1560. 

For  his  position  In  l6th-  and  I7lh-centur\-  literature  SKcT.  Nash, 

PUtt'tini  I  '.imrdir  laUrd  Sutnmm'  l.ij.i  H  i,'/  unil  Irtltimrnt  (pr.  1600); 

S.  Rfnvl;in  l>;  fVn.ifj  .V<Ti-rt  ijr.d  .Rii//  .Vrrjr^  llf  ?."'!;  and  a  f>opiilar 
accffunt,  ,1  i'i'''.tjjnl  Ilt5torif  of  ihf"  J. iff'  /'r,ji>i  of  W'tUitjm  Som- 
mm  ;ir|irmi«l  1794J.    See  also  John  \hn.iii.  Miliary  of  Court  Fooil 

SOMNAMBULISM   from  L^t.  sontinu,  sleep,  and  ambtdare. 
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lo  walk),  or  sleep  walking,  the  condHblB  Wdtr  widcfa  people 
ass  knoini  to  walk  along  while  asleep,  ajmamitiy  uncoasdoug 
of  ertcmal  inpressions,  return  to  bed,  sad  when  they  awake 
kave  no  treeoibctko  of  any  of  these 
tha  acthna  parfsnned  are  af  a  eompHcsitad 
asBW  Mhidaa  to  tke  daily  lis  «f  the  ileeiMr. 
basn  InHNni  to  tfae  oA  of  had,  carry  a  pitcher  to  a  wdl  ta  the 
gsrden,  fill  it,  go  back  to  the  house,  fill  various  vessels  carefully 
sad  without  spilling  a  drop  of  water,  then  return  to  bed,  and  have 
no  Koollei't  ion  of  what  had  transpired.  Again,  somnambulists 
have  been  obscrvcfl  to  write  letters  or  reports,  execuJe  drawnngs, 
and  play  upon  musical  instrument.s.  Frequently  they  have 
gone  along  dangerous  paths,  executing  delicate  movements 
whh  precision. 

Four  types  of  somnambuHsts  may  be  noticed:  (i)  those  who 
q>eak  without  acting,  a  common  variety  often  observed  in 
duldren  and  not  usually  considered  somnambulistic;  U)  tho«e 
iriw  act  without  speaking,  also  well  known  and  ths  most  common 
type;  (3)  those  who  both  act  and  q>«ak',  more  caoqitiooal;  and 
(4)  those  iriio  both  act  and  speak  and  vdio  have  not  merely  the 
sense  ol  Much  active  h«t  alas  the  senses  of  sight  and  hearing. 
The  fborth  daM  it  the  moat  cMrene  type  and  merges  into  the 
phyiiobglcal  condltiat  «f  mesmerism  or  hypnotfann  (9.V.), 
and  h  b  necessary  how  only  to  notice  it  in  connexion  with  the 
subject  of  sleep.  Many  observations  indicate  that,  at  all 
events  in  some  cases,  the  somnambulist  enp:igt-!l,  for  example, 
in  writing,  hai;  a  mental  picture  of  the  page  h<  foir  him  and  of 
the  words  he  has  written.  He  does  not  so-  what  ho  really 
writi-s.  This  liLis  been  proved  by  causing  persons  i.i  write  on  a 
ihcet  of  paper  lying  on  the  top  of  other  sheets,  .\lier  he  had 
been  allowed  to  write  a  few  sentences,  the  sheet  w;is  carefully 
withdrawn  and  he  continued  bis  writing  on  the  next  sheet, 
beginning  on  the  new  sheet  at  the  coireqmnding  point  where 
he  left  off  00  the  fiat  one.  Monovcr,  the  somnambiiliat,  by 
fdrca  «f  hahit,  stroked  t'k  sad  dotted  Ts  at  the 
XXV.  ija 


whcretheflsandrbwonldhavebeai  hsd  he  written  canthmouUr 

on  one  sheet,  showing  that  what  he  was  conscious  of  was  not 
what  was  before  him,  but  the  mental  picture  of  what  he  had  done. 

The  following  table,  modified  from  two  nuch  t.iKilet  piven  by 
Benjamin  liall  (b.  18^3)  and  Chambard  in  their  classicaJ  article 
"  SofliaambnttMne  in  tfis  ^sdiMaawv  Mcydop^diwt  rfff  xicwccs 
mtdietltt.  shows  Che  idatioB  of  the  various  intemebte  coaditioos 
of  sleeping  and  awaking  and  of  the  dnsniag  and  somnambuliatie 
states.  The  horiaontal  itnifce  indicatee  the  pieMnes  of  the  eenditfan 
the  name  of  whicb  heads  the  column 


Normal  waking  state 
Sleep,  1st  degree, 
u      Jnd  (le);ri  e 

Deep  sleep 
Waking,  1st  degree 
„     and  degree  (speci- 
ally dreaming 
>!tatc)  .  . 
,,      V'l  decree.  . 
Complete  waking 
Dreaming  ststs  . 
Ordinary  1 
—(2)  above. 
Profound  somnambufom 
(perfect  unconscious- 
ness) 


Somnambulistic  dream 
(nummeatsin  a  dieam) 


CoOKkXU- 


stfw 
Uculiio. 


Co-ordJ- 
{jurultioL 


mijvrmtfit 

And 
Miuibi]it>'. 


The  sQsnaambnKst  acts  Ms  dseam.  His  condiden  is  that  of  a 
vivid  diaam  hi  wMeh  the  csidnwH  is  so  active  as  to  Inlluaneo 
centres  usually  concerned  in  vslisamy  movementa.  Under  the 
dominant  idea  be  executes  the  movements  that  tilts  idea  would 
naturally  excite  in  the  waking  state.  Many  of  his  movements  are 
in  a  ^-nw-  pnrpcMM  ;  lii--  ryt-i.  m.iy  l>e  -ihut  so  that  the  mowmcnts 
are  excxrutcd  in  the  dark,  or  the  eyes  may  be  open  so  that  there  is 
a  picture  on  tlw  ntina  that  may  atmdn«  ao  coniciennsi.  snd  ytt 
ma) ,  by  reflex  mechenisms,  be  the  startiiw-pobit  of  demifia  aad 
delilK'rate  movements.  In  mnn>'  cases  he  docs  not  hear,  the  audi* 
tory  centres  not  responding;  but  in  others  suggestiw  words  may 
alter  the  current  of  his  dream  and  lead  him  lo  perform  other  actions 
than  what  he  intentletl  to  ilo.  (Jn  awaking  there  is  either  SO 
memory  of  what  has  taken  place  or  the  dim  recollection  of  a  fading 
dream. 

It  Is  important  to  notice  that  there  Is  scareely  any  action  of 

which  a  somnambulist  may  not  be  capable,  and  immotal  acts  frbm 
which  the  iudi>-idual  would  shrink  in  waking  hours  may  be  per^ 
formetl  with  indifference.  Consiilcring  the  abrogation  01  self-con- 
trol iKxuliar  to  the  physiological  condition,  it  is  evident  that  no 
moral  responsibility  can  be  attached  to  such  actions.  In  cases 
where  somwamhwlirtc  pmpenwties  place  •  psnan  in  dsngnrt  an 
endeavour  shonM  be  made  to  faidoce  him  to  ictnni  to  bed  without 
awaking  him;  as  a  rude  awalcening  may  produce  a  serious  shock  to 
the  nervous  system.  Inquiry  should  then  be  made  into  the  exciting 
cau'*  of  the  somnambulistic  dream,  such  as  a  pariirnlar  train  (T 
thi;ii.;hi.  I  i\vr-excifement,  the  reatlin>;  of  s|>it  i.il  tn)i)k!i.  iln'  rnnllii 
tion  of  an  accident  or  of  a  crisis  in  the  (>erson's  history,  with  the  \-iew 
of  removiac  the  cause  if  possible.  It  should  never  be  iuigutteM  that 
somnamfauiMBt  Uhe  choma,  hysteria  and  epilepsy,  is  the  eapwssion 
of  a  genemi  smriiid  pndispoeitkm,  aa  ladicattDn  of  a  nervous 
diathesis,  requiring  carohil  tiaitnuait  so  as  to  avoid  nwra  damtemus 
maladies. 

See  also  SunP  and  Muscle  and  Nbbve  (physiokigy). 

SUnUfB,  an  andent  decayed  dty  of  Kathiawar  in  the 
province  of  Bombay,  India.  Pop.  (1901),  9341.  It  ii  iUvatad 
on  a  bay  of  the  Arabian  Sea.    The  port,  wMdl  is  caDed  Veift- 

wal,  is  distinct  from  the  dty  proper  (Deva-Psttan,  Soranlth- 

Pattan,  or  Prabhasl.  The  latter  occupies  a  prominence  on  the 
south  side  of  ;hc  bay,  is  surrounded  by  m.-ssive  fortifications, 
and  retains  in  its  ruins  and  numerous  tomlw  many  traces  of  its 
former  greatness  as  a  commercial  l>ort.  But  the  city  was  most 
famous  for  the  temple  just  outside  its  walls  in  which  sttxid  the 
great  idol  or  rather  columnar  cinbk-m  of  Siva  called  Somn.Hh 
(Moon's  lord),  which  was  destroyed  by  MahmOd  of  Gh.izni. 
The  famous  "  Gates  of  Somnath,"  which  were  supposed  to 
have  t>een  carried  off  by  Mahmiid  to  Gbazni,  had  probably  no 
conneiioB  with  Sonnath.  Ihey  are  built  of  deodar  (11  ft.  in 
height  and  ^  in  wldlh)  and  an  riddy  carved  hi 
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Sancaiic  pittcnu.  The  gates  wen  tttadwd  to  the  bufliUnc 
coveiiBf  Itotaittdl'stioiab  M  (Auoi  untfl  thek  leamtl  to  India, 
wtder  Lord  EOenbonni^^i  ordeta,  on  the  evaeoatioii  of  Afghani- 
itan  in  1S43.   They  are  now  contained  in  the  arsenal  at  Agra. 

SOMNUS,  the  Latin  name  for  the  personification  of  sleep, 
in  Gnck  llypno^s  (TTrp'os'l.  He  is  tlit.-  son  of  Ni^ht  and  lt;f 
twin  brother  ot  Death,  with  whom  he  <J wells  in  tlic  darUmssof 
the  under worlil.  At  tirsl  the  difference  between  the  two  is 
strongly  marked.  While  Death  is  cruel  and  merciless,  and 
never  lets  go  his  prey  once  seized.  Sleep  is  Rcntle  and  kindly, 
the  besiower  of  rest  and  pleasant  dreams,  the  soother  of  care 
end  sorrow.  Even  Zeus  is  unable  to  resist  his  influence,  and 
on  two  occasions  was  put  to  sleep  by  him  at  the  instance  of 
Hera.  In  time,  however,  the  conception  of  Death  was  greatly 
modified,  until  mt  last  he  was  dqiictcd  as  a  beautiful  boy,  with 
or  without  vnnga.  In  Hke  manaer,  Sleep  came  to  be  used  as  a 
euphemiia  for  Dctth.  la  art  the  iqMeaentntioos  oi  Sleep 
M*  inuaMKRiB  end  varied.  On  the  dieit  of  Cypaclus,  Ni^t  was 
depicted  holding  in  her  hands  two  sleeping  children— one  white 
(Sleep),  the  other  black  (Death).  His  most  common  form  is 
that  of  a  viRoro-.H  >iiiin}'  man,  with  wings  on  his  forehead; 
his  attributes  a  stalk  o!  poppy,  and  a  horn  from  which  he  drops 
sluml.icr  upon  those  whom  he  puts  to  rc-si.  In  Ovirl  ;,\fc/,;m.  \\. 
5g.')  the  home  ol'  Sleep  is  placed  in  a  dark  };rollu  in  the  land  oi  the 
Cimmerians,  where  he  dwells  surrounded  by  .t  I  ,  i  d  oi  Dreams. 

See  Homer,  Iliad  xiv.  J31 — xvi.  67J;  Hrsiixl.  Theog.  2X1,  75S; 
Ptausanias,  v.  IH,  1. 

SONATA  (From  Ital.  sonare,  to  sound),  in  music,  originally 
merely  a  piece  "  played  "  as  opposed  to  "  cantata,"  a  piece 
Hing,  though  the  term  is  said  to  have  been  applied  once  or  twice 
to  •  vocal  compoahiDn.  By  the  time  «{  Coidli  two  polyphonic 
types  of  aoBoU  irare  estabUihed,  the  Itmla  ia  eUaa  aad  the 
semfe  tfa  eeiiMnk 

The  wNoia  4a  Mesa,  genetally  lor  one  or  more  violins  and 
ba».  consisted  normally  of  a  slow  Introduction,  a  loosely  fugued 
allegro,  a  cantabile  slow  movement'  and  a  lively  finale  in 
some  such  "  binary  "  form  (see  Sokat.\  Forms)  as  su^Rests 
alliiiity  with  the  dance-tunes  of  the  .Sl'ITE  (c/  t,).  'I'liis  sthcitie. 
however,  is  not  very  clearly  dchned,  until  the  works  of  Hach 
and  Handel,  when  it  becomes  the  sonata  par  exfelUnct  and  per- 
sists as  a  tradition  of  Italian  violin  music  even  into  the  early 
19th  century  in  the  works  of  Bocchcrini. 

The  5<<ii!jid  da  catntra  consisted  almost  entirely  of  idealized 
dan  .  i  .:t:es.  By  the  time  of  Bachjand  Handel  it  had,  on  the 
one  hand,  become  entirely  separate  from  the  sonata,  and  was 
known  as  the  suite,  partiUi,  trir*  or  (when  it  had  a  prelude  in 
the  focn  of  a  Fieneh  apeim-ovcrtuie)  the  aecrliirf.  On  the 
other  haod,  the  featma  el  iwHte^cMm  aad  JWMto^  camera 
became  freely  intcrmind.  But  Badi,  who  does  not  use  those 
titles,  yet  keeps  the  two  types  so  distinct  that  they  can  be 
recognized  by  style  and  form.  Thus,  in  hb  six  solo  violin 
sonatas.  Nos.  1 ,  3  and  5  are  tmatt  de  ckiesa,  and  Nos.  2, 4  and  6 
aie  called  part  itas,  but  are  admisttble  among  the sooataa  as  being 
soniilcJii  tiimcrij. 

The  sonatas  of  Domenico  Scarlatti  are  a  special  type 

determined  chiefly  by  those  kinds  of  keyltoard  technique  that 
are  equally  opposnl.  on  the  one  hand,  to  contrapuntal  style, 
and,  on  the  other  hand,  to  the  supporting  of  melodies  on  a  iile- 
ieas  accompaniment.  Longo's  complete  collection  of  Scarlatti's 
sonatas  shows  that,  short  of  the  true  developed  sonata-style, 
there  is  nothing  between  the  old  somla  da  ckitsa  and  Beet- 
liovaiish  experiments  in  unorthodox  "complementary  keys" 
that  Scailatti  does  not  carry  off  with  a  delightftdly  irresponsible 
"  ImpicoiiiiMliiM  *•  that  enables  him  to  bo  modem  in  effect 
without  any  serknis  modem  principle.  Ofcat,  however,  as  the 
variety  of  his  forms  i?  now  known  to  hr.  and  numerou?  as  arc 

*  A  mevtment  is  a  piece  ol  music  forming  a  complete  desiifn.  or  at 
Imat  not  merely  introductory;  and  withiii  such  liinits  aa  either  10 
contain  no  radical  change  a(  pace  or  else  to  treat  changes  of  pace  in  a 
•imple  and  symmetrical  alternation  oi  episodes.  The  first  complete 
movement  of  a  sonata  »e1don)  lead«  without  break  to  the  others, 
caeept  in  modem  examples;  but  the  later  movemenu  are  often 


the  newly  pubBsiied  dew  movenentt,  the  tattuA  Scutattl 

sonata  is  that  which  the  concert-player  popillaiiaes;  Siewoikt 

in  binary  form,  with  a  perfunctory  opening,  a  crowd  of  pregnant 
ideas  in  the  complementary  key,  and,  after  the  double  bar,  a 
second  part  reproducing  these  ideas  as  soon  as  possible  in  the 
tonic.  The  sonatas  of  I'aradies  are  mild  and  elon^;;ited  works 
of  this  type  with  a  ^iraceful  ii:id  nutodious  little  Second  move- 
ment added.  The  nirciusf ript  on  which  I-ongo  bases  his  edition 
of  ScarLitti  frequently  shuws  a  similar  juxta[X)sitinn  of  move- 
ments, though  without  <lelinile  indication  of  their  connexion. 
The  style  is  stiU  traceable  in  the  sonatas  of  the  later  classics, 
whenever  a  first  movement  is  in  a  uniform  rush  of  rapid  motion, 
as  in  Mozart's  violin  sonata  in  F  (Kochcl's  Catalogue,  No.  377), 
and  in  several  of  Clcmcnti's  best  works. 

The  sonata  in  its  main  riasaifal  significance  is  a  work  for  one 
or  two  instrunients  conaisting  of  a  group  of  movements,  fooi 
movements  being  the  full  sdieme;  tlw  l(»t  movement  bi  the 
same  key  as  the  first;  cadi  movement  normally  In  one  tempo, 
complete  in  design,  independent  from  the  other  movements  in 
themes,  but  aptly  related  to  them  in  key  and  style;  and 
conslruried  in  the  Sonata  Fokm^  (./.:  ). 

Though,  since  the  time  of  Bach  iwhen  trios  were  called  sonatas}, 
the  term  is  not  applied  to  works  for  more  than  two  instruments, 
the  full  (and  even  the  normal)  characteristics  of  this  most 
imixirtant  of  .ill  ins; runicntal  art -forms  arc  rardy  ISVCalod 
except  in  trios,  quartets,  &c.,  and  symphonies. 

SONATA  FORMS,  in  music.  The  sonata  forms  (see  Sonata 
alKive)  cover  the  whole  ground  of  instrumental  music  from 
C.  P.  E.  Bach  to  the  advent  of  the  instrumental  lyric  as  matured 
by  Schumann  and  of  the  symphonic  poem  originated  by  Lisat. 
They  also  have  a  profound  influence  on  classical  opera  and  vocal 
music:,  and  heno^  by  repulsion,  upon  Wagner,  wlioae  liie-worfc 
consisted  in  emandpatiag  the  music-drama  from  them.  The 
conditions  which  developed  them  were  the  conditions  which  made 
Gluck's  reform  of  opera  pos.sible;  for  they  are  at  once  the  means 
and  the  expression  of  that  iSth-century  change  in  the  language 
of  music  which  made  it  a  truly  dramatic  medium.  Hence  our 
present  task  is  the  discussion  of  the  largcsi  .in.;  mint  nntr..! 
problems  pure  music  has  ever  dealt  with;  and.  while  the  external 
technicalities  are  numerous  and  prominent,  they  are  siguiticanl 
only  so  long  as  we  maintain  their  connexion  with  those  problems 
trilh  which  the  true  masters  (and  only  the  true  masters)  of  the 
sonata  forms  are  coocemcd.  Much,  then,  that  is  esbcuiial  to 
the  true  sonata  fonnt  must  come  under  the  headings  of  instru- 
mentation, harmony,  and  other  musical  categories.  But  here 
we  must  confine  oursdvcs  to  the  purely  formal  aspect,  allowing 
only  such  alluaioa  to  other  aspects  aa  tvill  lielp  us  to  see  behind 
superficial  appeaianccs^ 

I.  Tiw  SMoto  SfDiis.— The  aoaata  forms  are  representative 
of  the  type  of  music  that  attracts  us  primarily  by  iu  design 
and  its  larger  contrasts,  and  otUy  In  the  second  place  by  the 
vitality  of  its  texture.  In  Bach's  art  the  reverse  is  the  case; 
we  listen  chiefly  to  the  texture,  and  our  deliKht  in  the  larger 
designs,  though  essential,  is  seldom  more  than  subconscious. 
Art-forms  existed  already  in  Bach's  time,  in  which  the  shape, 
and  not  the  texture,  was  the  object  of  alte5>lioii.  but  these  were 
lighter  forms.  Bach  himsell  was  the  gn  .i  1^1  ni  .'.ur  of  them, 
but  he  never  transcended  what  was  then  their  legitimate  limit 
as  an  art  which  is  relate<l  to  his  larger  work  much  as  decorative 
designs  are  related  to  architecture.  Bach's  suites  and  partitas 
(see  SciTE)  contain  (apart  from  their  great  preludes,  in  which 
other  prindples  am  involved)  one  form  embodied  in  several 
diSerent  datioe  riqrthms,  which  is  the  germ  from  which  the 
sonau  was  developed.  It  is  sometimes  known  aa  the  "  bioaty  " 
form;  but  as  some  eminent  writers  dsssify  its  later  devek|t- 
ment  as  "  ternary,"  we  shall  here  avoid  both  terms,  aadielB 
to  it  in  its  earlier  manifestations  as  the  '* suite "  fomi,  nnd  in 
its  later  as  t^<'  "  -uniua  "  fiirm.  In  the  suite  it  may  betcfm- 

sented  by  the  following  diagram: — 
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wbeie  the  bug  faoriaontat  line  rqimenU  tlw  main  key,  tbe 
short  horizontal  lines  KpnaA  m  second  key,  tke  peipcadicular 

line  rci>ris(.'nts  the  diviSon  into  two  portions,*  tad  the  letten 

reprcsi  r.t  -Aw  (  lira  i  >  Tliii.  form  is  often  typified  in  the  com- 
pass ol  .1  Mnt;lt-  melody  «ilhout  change  of  key  or  marked  divi- 
sion, as  in  that  beautiful  English  tune  "  Barbara  Allin,"  whtrc 
the  half-close  on  the  dominant  in  the  fourth  bar  is  symn-ii  irii  ;iliy 
reproduced  as  the  full  duse  on  the  tonic  at  the  end  (sci-  Mi  ludv, 
fxamplf  i).  On  a  larger  scale  it  admits  of  great  variety  and 
daboation,  but  tke  style  of  the  classical  suite  never  allows  it  to 
liecoiDie  mucli  more  than  the  musical  analogue  of  a  pattern  on  a 
pkte.  The  pMeace  fipoai  the  material  in  the  main  key  to  that  in 
tlie  foidgn  uy  (flOB  A  to  B  ia  the  above  diagnn)  it  continuous 
and  unnoticeaUe,  nor  is  the  second  port  of  the  design  which 
Itiids  ;>  i!ic  n.i';rn  of  I?  in  the  tonic  noticeably  different  in  Style 
or  movcmtui  truin  the  earlier  part.  It  has  a  slightly  greater 
range  ul  kty,  fur  the  sake  of  variily.  but  no  striking  Coiitrasl. 
Lastly,  the  rhythms,  and  surh  iixturc  as  is  necessary  to  keep 
the  details  alive,  are  uniform  throughout. 

\ow,  the  essential  advance  shown  by  the  true  sonata  f<irms 
involves  a  ilirect  denial  of  all  these  features  of  the  suite  style. 
No  doubt  one  natural  consequence  of  working  on  a  larger  scale 
is  that  the  sonata  composer  tends  to  use  several  contrasting 
themes  where  the  suite  wmposer  used  only  one;  and  an  equally 
natunl  consequence  is  that  the  sliape  itself  is  almost  invariably 
amplified  by  the  introduction  of  a  recapitulation  of  \  as  well 
as  of  B  in  the  tonic,  so  that  our  diagram  would  become  modified 
into  tlie  foOowiog: — 


But  these  (acts  do  not  constitute  a  vital  diflference  between 
sonata  and  suiit-  iurt;-^.  Tiny  do  not.  for  instance,  enable 
CompoMTs  like  liutcluri:.!  nnd  the  later  Italian  violin  writers  to 
emancipate  thcmschcs  from  the  inllucnci'  <  :  '.I  i  -uite  forms, 
though  the  dcsi(;ns  may  be  enlarged  beyond  the  bursting  point. 
The  real  difference  lies,  indeed,  in  every  category  of  the  art, 
but  primarily  in  a  variety  of  rhythm  that  carries  with  it  an 
cQtiidy  new  sense  of  motiaa,  and  enables  music  to  become  not 
mfy,  as  hitherto,  aiddtectiunl  in  grandeur  and  decorative  in 
detail,  but  dramatic  in  range.  The  gigoe  of  Badi's  C  major 
suite  for  violoncello,  and  the  allemande  of  his  D  major  clavier 
partita,  will  show  that  the  suite  forms  were  amply  capable  of 
digesting  a  non-polyphonic  style  and  a  group  of  several  ton- 
trasled  themes;  but  they  still  show  the  uniformity  of  rhythm 
and  texture  which  contmes  ihem  to  the  older  world  in  which 
visible  symmetry  of  form  is  admissible  only  on  a  small  sr.ilr 
Haydn  can  write  a  movement,  perhaps  shorter  than  somt  <i( 
Bach's  larger  dance  movements,  containing  only  one  theme 
ud  mainly  po}yi>honic  in  texture,  as  in  the  finale  of  his  tiny 
String  quartet  in  D  minor,  Op.  a'I  but  the  ttansformations  of 
Us  one  theme  wffl  be  contiaated  In  straetnie,  the  changes  of 
rhythm  will  be  a  continual  surprise,  the  passage  from  the  first 
key  to  the  second  will  be  important  and  emphatic,  and  at  every 
point  the  differcnre  in  sro|)c  between  his  sonata  mu^ir  and  Bach's 
suite  music  will  be  as  radical  as  that  ht  uvrrn  drama  and  lyric. 
The  process  of  this  change  was  gradual;  indeed,  no  ani^l;c 
rev-olution  of  such  importance  can  ever  have  Iw-cn  arromplishcd 
more  smoothly  and  rapidly.  Yet  Philipp  Kmmanucl  Bach, 
the  first  to  realise  the  essentials  of  the  new  style,  obtained  his 
ohifect  only  at  the  cost  of  older  elements  that  arc  essential  to 
•fUaUc  conpleteneas.  And  Haydn  himself  was  hardly  >ble 
to  rdnfttse  audi  vitaKty  of  teitnre  «  would  give  the  new  fonn 
permanent  value,  before  he  was  forty  yeais  of  age. 

Haydn's  earHer  string  quartets,  from  Op.  i  to  Op.  33,  present 
oneof  the  most  fascinating  spectacles  of  historical  development  in 
all  music.     He  was  contL-in  to  lnf;in  at  a  lower  level  of  brilliance 

'  In  all  st;i,;i""=.  of  Hfvi  Ir  fr- ..  nt  it  has  been  usii  il  tn  ni'c.U  at  least 
the  f"ir--r  'Birtion.  The  n  pt  tiiion  is  indicated  by  a  ^i«Ii  arni  may  be 
iprjiiri'l  in  analysi'*.  thMii,;h  llayrln.  Beethoven  and  Brahms  have 
lumetimes  produced  oueeial  ctlvcis  bv  it.  The  repetition  of  the 
second  part  IS  now  ofasoietet  and  that  Ol  the  fin*  naarty  so. 


than  soM  of  hfa  oontemppraries;  because  from  the  outoet 
his  object  waa  the  true  pouibilitica  of  tlie  new  style,  and  no 
luxuriance  of  cdour  could  blind  iiim  to  the  lifdeseneni  of  an  art 

that  is  merely  sulle-forra  spun  out.  Haydn^  earliest  quick  move- 
ments in  sonata  forms  are  often  as  ^ort  as  any  suite  movement, 

except  '.vhen  he  writes  for  orrhesfr.i,  where  he  is  influenced 
by  the  style  of  the  operatic  overture  as  wc  find  it  in  Gluck  and 
iji  the  >)  niphunie-i  oi  I'hilipp  Emmanuel  Bach  In  his  slow 
movements  be  at  tirst  more  often  than  not  worked  in  the 
style  and  form  of  the  operatic  aria;  and  in  so  mature  a 
piece  as  the  quartet  in  G  major,  Op.  17,  No,  5,  he  not  only  en- 
dorses I'hilipp  Emmanuel  Bach's  evident  conviction  that  open> 
tic  recitative  Is  within  the  scqpe  of  the  sonata,  but  convinGes 
us  that  he  is  right.  It  waa  easy  for  the  eady  compoaers  of 
sonatas  to  introduce  theatrical  features  into  their  instrumental 
music;  for  the  very  fact  that  the  sonata  forms  were  in  poly- 
phonic days  the  forms  of  lighter  nuisie  is  a  consef|iiei;ce  of  their 
original  identity  wi;h  the  iornis  of  slage-music  and  dance  (see 
(JvKKTVKK  and  SYMrHONv),  But  it  needed  a  very  great  com- 
poser to  reabze  not  only  the  radically  dramatic  character 
of  a  sonata  form  in  which  the  rhythm  and  ic.vture  is  emanci- 
pated from  the  metrical  bondage  of  the  suite,  but  also  its  Irtie 
limitations  as  pure  instrumental  music.  As  Ilaydn's  WOCk 
proceeded,  so  did  the  freedom  of  his  rfaythm  and  its  oonicquiCttt 
inner  dramatic  life  increase;  while  the  external  operatic  influencea 
soon  disappeared,  not  so  much  because  they  were  out  of  place, 
as  because  opera  it.self  "  paled  its  ineffectual  fires "  in  the 
daylight  of  the  imrc  iiisr ruraental  drama  with  its  incomparably 
swifter  and  terser  action.  Polyjihony,  on  the  other  hand, 
steadily  increased,  and  was  so  openly  encoii:ii^;eil  iliat  in  the 
first  set  of  Haydn's  quartets  which  is  entirely  free  from  areluiism 
{Up.  10)  three  of  the  finales  are  regular  fugues.  And  from  that 
time  onward  there  is  hardly  a  work  of  Haydn's  in  which  highly 
organised  fu^iiUi  passages  are  not  a  frequent  means  of  Contrast. 

3.  The  SMt«ia  Form— la  the  last-mentioned  qnarteta  of 
ffaydn  and  the  work*  of  lloiatt's  boyhood,  the  nonual  sonata 
form,  as  we  now  accept  It,  Is  limtly  estaUUied,  and  aiay  be 
represented  as  foUowt^— 


1^  t..t-ttf. 

1  R^cAprrut-ATii 


This  riiagiam  Is,  no  doubt,  equally  true  of  Philipp  Emmanuel 
BachV  locm;  and  tbua  we  sec  bow  Uttle  the  eaUrnal  shape 
of  a  novanicut  telb  us  aa  to  the  ripeness  or  gnnuinsness  of  tlw 
specimen.   Apart  inm  tMs,  mudi  confusioo  of  thou^t  ia 

<  aused  by  the  unfortunate  terms  "  first  and  second  subject," 
which  have  misled  not  only  many  teachers  but  nearly  all  pseudo- 
cla.s.siral  compcjscrs  into  regarding  the  exposition  of  the  move- 
ment as  consisting  essentially  of  two  themes  e.\f);indc<l  to 
the  requisite  size  by  appropriate  discourse.  When  we  use  the 
terms  first  and  scconcl  subject,"  then,  let  us  be  understood 
to  mean  any  number  of  different  themes,  in  any  variety  of 
proportion,  but  separable  into  two  groups  of  which  the  first 
is  in  the  tonic  while  the  second  is  in  another  related  key,  which 
is  called  the  compiementaiy  key.  The  enpoBtion  of  a  mova- 
ment  hi  sonata  lean  contains,  then,  thne  tm  "subjects" 
and  repreaents  these  two  keys;  and  uiJeiB  the  work  is  too 
large  or  too  emotional  for  merely  decorative  emphasis,  the 
exposition  is  generally  repeated.  Then  the  development 
follows.  It  is  normally  founded  on  the  materials  of  the  exposi- 
tion, but  neither  confines  itself  steadily  to  any  key  nor  leaves 
its  material  as  it  found  it.  On  the  contrary,  its  function 
is  to  provide  a  wide  range  of  modidation,  and  to  |mt  the 
materials  into  fresh  light  by  regrouping  them  (see  Melody, 
examples  2-7).  It  cannot  he  too  strongly  insisted  that  in 
the  sonau  forms  there  are  no  rules  whatover  lot  the  number 
of  themes  and  their  leUtivo  pronunenoe  ■OHiig  thenualvts 
and  in  thdr  <letvelopaient«  After  the  demkpment  the 
first  subject  rettttat  in  the  tonk,  with  an  eflsct  whiofa,  after 
so  auwy  cbaates  of  kay,  la  always 
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design,  an<l  sometimes  intcnst'ly  dramatic.  The  second  subject 
follows,  also  in  the  tonic.  This  recapitulation  is  normally 
wry  exact,  except  for  the  alteration  necessary  to  bring  the 
■eoond  subject  into  the  tonic  instead  of  the  complemeDtary 
kcgr,  an  alteration  which,  of  course,  will  cUefljr  albct  the  fint 
nAiject,  if,  indeed,  tlie  original  tnniitiaa  ma  not  so  aimple 
that  Ik  iindd  be  nndy  aqipiaiHd.  In  t||Mr  oifanlied  woriis, 
however,  thb  point  is  often  nwikal  bj  aiMne  ipedal  stroke  of 
genius,  and  even  b  the  MMt  enct  lecapituhitibns  the  great 
masters  make  minute  changes  whicfa  throw  the  second  subject 
into  higher  relief.  Modem  criticism  tends  to  dismiss  the 
rc('ai)ittiliitioTi  .is  a  convent ii'-ial  aiid  obsolfsicnt  feature;  but 
this  is  a  great  mistake.  The  >  l:;.^sii  s,  I'roni  Scarlatti  to  Brahms, 
give  overwhelming  |;iro<if  lli;it  it  is  a  prim.ir\-  instinct  <if  cdiii- 
poscrs  with  a  living  sense  of  form  to  conccivt-  of  all  kinds  of 
exposition  as  oreclcstined  in  f;niL  force  by  rc-capilulaiion, 
especially  in  any  part  that  resembles  a  second  subject.  Haydn 
we  shall  find  to  be  an  extreme  case;  but  we  have  only  to  regard 
his  true  second  subject  as  residing  in  the  very  end  of  his  exposi- 
tion, and  his  mature  work  will  then  iiiustiate  the  point  with 
^wdsl  foice.  Beethoven  seems  to  give  one  notorious  detail 
to  the  oootniy  effect,  in  the  fint  movement  of  liis  C  mfaior 
^apboagr,  but  the  pasMfs  only  praves  the  nUe  more  foidbly 
wiisa  seen  In  its  eontcort.  The  powerful  phzase  that  announced 
the  second  subject  is  in  the  recapitulation  transferred  from  the 
itsomding  triumph  of  the  horns  to  the  impotent  croaking  furj' 
of  the  bassoons.  This  j  i  ks  !ikc  ;i  mi  re  inconvenient  result  of 
the  fact  that  in  i8oS  the  horni  could  not  transfer  the  phrase 
from  E  flat  to  C  without  a  chango  of  cr<iok.  Hut  in  earlier 
works  Beethoven  has  made  them  chanRc  crooks  on  far  Ikw 
provocation;  and  ln-siiic;-..  ';ic  <i)uld  easily  Iiavc  contrive*!  a 
dozen  tom-Holours  more  diKniliiti  than  that  of  the  bassoons. 
The  point  nm&l,  then,  be  one  of  Beethoven's  touches  of  Shake- 
spearian grotesqucness;  and  certainly  it  draws  attention  to  the 
fecapitulation.  But  even  if  we  dismiss  It  with  impatience  we 
are  then  immediately  ooofronted  with  a  new  melodic  and 
hanDOnic  poignancy  in  the  subsequent  crescendo,  produced  by 
changes  as  unobtrusne  and  as  esimtiai  to  tlie  life  of  the  wliok 
as  are  the  deviatioas  fron  mrrhaniral  Qwrnetiy  b  the  focms 
of  leaves  and  flowank  URth  the  leeapitillation  the  bare 
cmenlials  of  sonata  form  end;  hut  the  material  wiD  probably, 
in  works  on  a  large  scale,  furnish  ample  means  of  adding  a  more 
emphatic  conclusion,  which  is  then  cAlicd  the  coda.  In  Beetho- 
ven's hands  the  coda  raIl^;l^  from  a  dramatic  nonH'xislrnco, 
as  in  the  distant  thunder  in  which  the  lirst  movement  of  the 
D  minor  sonata  expires,  to  the  mighty  series  of  new  develop- 
ments and  climaxes  which,  in  the  ^rd  and  gth  symphonies  and 
many  other  works,  tower  su[H!rbly  above  the  normal  structure. 

Haydn's  later  treatment  of  sonata  form  is  very  free.  He 
shows  a  sense  of  space  and  breadth  which,  if  second  to  Beet- 
hoven's, can  only  be  said  to  be  so  because  the  terms  of  Haydn's 
art  did  not  give  it  fuller  expression.  The  scale  on  which  he 
woAed  was  ao  tnaU  that  he  soon  found  thu  a  legular  leo^iuilsr 
tibn  took  up  all  the  mini  he  wanted  for  laiver  pmrtta  to  a 
brilliant  dfanaz.  HoNom,  he  fnud  that  if  Uaseoond  subject 
began  with  material  in  ihaip  contrast  to  Uw  fintt,  it  tended  to 
m^e  his  movements  sound  too  undeveloped  and  sectional  for 
his  taste;  and  so  in  his  later  works  he  generally  makes  his  second 
subject  on  the  s;ime  material  a',  his  first,  until  the  very  end  of 
the  exposition,  where  an  exquisitely  neat  new  it- -me  forms  the 
close.  This  cadence-theme  also  rounds  olT  the  whole  movement 
with  an  api>carancc  of  regularity  which  has  leii  to  the  iH'lief 
that  Haydii,  bke  Mozart,  observes  a  cu.stom  of  rigid  recapitula- 
tion from  which  Beethoven  was  the  firsL  to  emancipate  the 
fofB.  The  truth  is  that  the  brilliant  new  developments  which 
oust  the  recapitalatioa  alnost  entirely  in  Haydn's  form  are  more 
like  Beethoven'b  codas  than  aiqrthing  else  in  earlier  nn^sir,  and 
the  final  appsaianee  of  the  Bsat  cadcoiOB-theme  at  the  end  b, 
from  iuvery  fonnality,  the  most  briDiaitf  stroke  of  aH  Lastly, 
thcae  tendaadea  afe  cfcaTacteriatic,  iwt  of  Ibydn^  eaily,  but 
of  his  hte  isodc.  Thsjr  have  been  dsaaibed  aa  "ahowfng 
lom  in  the  making    but  this  b  br  fran  true.  Th^  show 


form  in  an  advanced  state  of  development;  and  further  pro- 
grcss  was  only  possible  by  the  introduction  of  new  qualities 
which  at  first  had  a  decidedly  restraining  eiisot. 

Mozart's  greater  regularity  is  due,  not  to  a  mote  formalisiitg 
tendenqr  than  Haydn's,  but  to  the  fact  that  he  works  on  m 
hnger  scab  and  with  a  liigber  poljrpheoiy;  In  actual  Isagth, 
Moaart^  movements  tw  so  mudi  greater  than  Haydn's  that 
sharpfy  COOtrasted  thcocs  and  regular  recapitulations  do  not 
hamper  hmi.  On  the  contrary,  they  give  his  designs  the 
necessar>'  breadth.  This  was  not  more  his  aim  than  H.aydn's; 
but  he  ha<i  the  opportunities  of  a  later  generation  and  the 
example  of  H.iydn's  own  earlier  work,  b<;sidcs  a  vast  experi- 
ence of  c-omposition  {both  in  contrapuntal  and  sonata  forms) 
that  began  in  his  miraculous  infancy  and  made  all  technical 
diflicuilies  vani.sh  before  he  w.as  fifteen.  At  sixteen  he  was 
writing  string-quartets  in  which  his  blending  of  polyphonic  and 
sonata  style  is  more  surprising,  though  less  subtle,  than  I  f  ayda's. 
At  twenty-two  he  was  treating  bcm  with  an  cxi  a]i.^:\  eness 
which  sometimes  left  Ids  muib  perilously  thin,  though  he  was 
never  merely  redundant.  The  enpfaatic  reiterations  m  the 
Paris  qraqihony  m  not  maanerina  «r  banuba;  thcgr  are  the 
naturally  dnqple  i  iimiasiiiii  of  a  natniaBjr  diaiplb  ™ff»fa' 
In  a  serisa  «f  eaagr-gobg  woifca  of  this  kind  he  aoon  kant  the 
conditbns  of  breadth  on  a  large  scale;  and,  by  the  time  he  came 
under  the  direct  influence  of  Haydn,  every  new  po^rphonlc, 
rhythmic  and  instrumental  resource  enlarged  the  scale  of  his 
designs  as  fast  .•is  it  incre.^se<^  their  tersenes.s  and  depth.  His 
career  was  cut  short,  and  his  treatment  of  form  reached  its 
limit  only  ii>  the  direction  of  emotional  expression.  The  sonata 
style  never  lost  with  him  its  dramatic  character,  but,  while  it 
was  capable  of  pathos,  excitement,  and  even  vehemence,  it  could 
not  concern  itself  with  catastrophes  or  tragic  climaxes.  The 
G  minor  symphony  shows  poignant  feeling,  but  its  pathos  is 
not  that  of  a  tragedy;  it  is  there  from  first  to  last  as  a  result, 
not  a  foreboding  nor  an  cmlxHiimcnt,  of  sad  espwitnctfc  1a 
the  stiU  more  prafeund  and  pathetic  G  minor  qubtet  we  see 
Mozart  for  once  rma^^amAhtfi  his  limits.  The  slow  movement 
rises  to  a  height  not  surpaased  fagr  Beethovmi  himsell  until  hb 
second  perbd;  aa  adequate  finab  b  unattainabbwithMoaart'a 
resources,  and  he  knows  it.  He  writes  an  iatroduction,beatttiitd, 
mysterious,  but  magnificently  reserved,  and  so  recencHts  us  ss 
he  best  con  to  the  eiijo,\  ment  of  a  lighihearted  finale  which  has 
only  here  and  there  a  note  of  warmth  to  suggest  to  us  any 
pretension  oi  compatabilsty  with  what  went  before. 

Beethoven  discovered  all  the  new  rc-sources  needed  to  make 
the  sonata  <i  .-jicili;:.  of  tragic  e.xjires^ioii,  ami  with  this  a  nieaaa 
of  expressing  a  higher  rapture  than  had  ever  Inscn  conceived  in 
music  since  Palestrina.  He  did  not,  as  has  sometimes  been 
said,  emancipate  sonata  forms  from  the  stiilucss  of  the  recapitu- 
lation. Ou  the  contrary,  where  he  alters  that  section  it  is  almost 
invariably  in  order  to  have,  not  less  rccapitubtion,  but  moiu^ 
by  stating  some  part  of  the  second  subject  in  a  new  key  befoeo 
bringing  it  into  the  Umic.  But,  aa  hu  been  suggested  abovc^ 
the  eflbct  of  hb  devbca  ii^  both  b  ndntba  and  b  auipriaea,  to 
throw  the  aeoond  subject  bto  higher  mBsI.  £wy  cae  of  the 
changes  which  appear  b  the  outward  farm  of  Us  work  is  a 
development  from  within;  and,  as  far  as  any  one  principle  is  more 
fundamental  than  others,  that  development  is  primarily  har- 
monic. \Vc  have  <  l-^<•v.  hen  mentioned  his  practice  of  orgaiii<:ing 
r<-t:njle  'jr  .ipparentU  capricious  modulations  ou  a  steady 
Hijue;.ij.il  ]irogrcssion  of  the  bass,  thereby  causing  such  har- 
monies to  appear  not  as  mere  surrjrises  or  .sjwrial  effects  (a 
form  in  which  they  have  .1  highly  arksiic  function  in  Mozart 
and  Haydn)  but  as  inevitable  developments  (see  Beetuoven 
and  Hasmokv).  The  result  of  this  and  a  host  of  similar  principles 
is  an  incalculable  intensification  of  harmonic  and  emotional 
expression.  Let  us  compare  the  opening  of  the  second  subject 
of  Haydn's  quartet  b  A  major.  Of.  ao,  No.  6,  with  the  corre> 
spondbg  paiaace  b  the  bat  nwvemeat  of  Beethoven's  sonata, 
Ol^  s,  Nsu  a.  Hqrda  cMcutca  the  auaterly  iaaovatba  of 
a  soooad  subject  that  before  esUhfiahbg  Its  tno  knr  paawa 
through  a  eeiba  of  tkh  modnbtions.  He  hagba  b  E  mbor. 
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npidly  passing  through  G  and  A  minor,  and  so  to  the  dominant 
of  £,  in  various  phases  of  tender  humour  and  cheerful  climax. 
The  kc>'s  arc  remote  but  not  unrelated,  the  modulations  are 
smooth,  and  the  style  is  that  of  a  witty  improvization.  Beet- 
hovu's  Moood  subject  »iiit«aMiy  ngiuucd;  iu  modulBtion  begins 
Ek*  Hq^^  M  icfudi  kty,  bat  hs  hunadiB  am  ttntling 
•ad  ks  pace  tremendous.  Its  regular  rising  bass  csniss  it  in 
two  steps  to  a  totally  unrelated  key,  through  which  it  is  urged 
by  the  same  relentless  proci  '^s  ui:h  increasing  sintti.  and  when 
it  is  at  l.ist  driven  to  the  thr(!sh(il<!  of  the  key  which  it  seeks  as 
its  home  there  is  a  moment  of  suspense  before  it  plunge?^  joyfully 
into  its  cadence.  Such  rc.sonrct-s  .as  this  enable  Beethoven  to 
give  rational  dramatic  force  to  every  point  in  his  scheme,  and  st) 
ihey  soon  oust  those  almost  symbolical  formulas  of  transition 
aad  cadeaee  ndiicfa  are  a  natural  feature  in  Mozart's  mu.sic  and 
a  IIMnsi  MaTCBtkm  U  imitatinns  ol  it.  Tbe  growth  of  fiaat- 
bavan'h  fama  ia  sKiendljr  naiBt  avidaafe  ia  Ua  aaw  tMadon  of 
choice  lor  the  complementary  key.  IBthaita  tka  only  passible 
key  for  the  second  subject  was  in  major  movencnts  the  dominant , 
am?  in  minor  inovernents  the  relative  major  or  dominant  mintVf. ' 
.\  son.it.i  which  iicnins  by  treating  all  directly  related  ke>'s  as 
mere  incidents  in  establishing  the  tonic,  will  very  probal)Iy 
choose  some  remoter  key  as  its  main  contrast;  and  it  is  wonh 
while  trying  tlic  opening  of  the  WaUsUin  sonata  ((>/>.  5*1 
with  the  simple  alteration  of  C  shar{>  and  A  natural  for  C 
aatiml  and  .\  sharp  in  tbe  baas  of  the  twenty-first  bar,  so 
ss  to  faring  the  whole  tnaiitioa  to  tha  second  subjaa  on 
to  tha  orthodox  rtominsitf  of  G,  in  oidtr  40  tee,  on  tbe  one 
hand,  how  utterly  iiisdw|Bat*>  that  kqr  Is  aa  a  contrast  to  the 
opening,  and,  on  tlw  othar  band,  hov  lUUMOCSSarily  long  the 
transition  seeoa  wbCD  that  li  the  kay  which  itia  intaadad  to 

establish. 

V  Thr  Sonalii  as  a  whole. — The  historj-  of  the  Waldstein 
sonata  marks  the  irrevocable  transition  from  Mozart  to  Beet- 
hoven (sec  iv.  88);  and  in  his  rejection  of  the  well-known 
Andante  in  F  (which  wss  originally  intended  for  its  alow  move- 
maat)  Beethoven  draws  attention  to  the  pmblem  of  the  aonata 
aa  a  whol^  and  the  giouplag  of  its  movemeBta,  Tbe  normal 
sonata,  ia  to  ooadfdete  (or  qmqplionic)  form,  oooalKta  of  four 
moscoMala:  flntly,  a  ipiidi  awvenasut  in  that  aonata  torn  par 
txcdUnca  to  whkh  our  dhcnsdon  has  been  hitherto  confined; 
then  two  middle  movements,  interchangeable  in  position,  the 
one  a  slow  movement  in  some  lighter  form,  and  the  other  a  dance 
movement  (thr  minuet,  or  scherzo)  which  in  earlier  examples  is 
of  hardly  wider  range  than  a  suite  movement.  The  finale  is  a 
quick  movenicni,  wbirh  may  be  in  sonata  form,  but  generally 
tends  to  become  InHuenced  by  the  lighter  and  more  sectional 
vlHldo  form,  if  indeed  it  is  not  a  set  of  variations,  or  even,  in 
the  Ofipeslte  saueme,  a  fague.  Aesthetically,  H  not  historically, 
dds  flnanl  adwase  is  rdated  to  that  of  the  suite,  in  loiur  as  it 
plaoea  the  mast  aiahoiale  and  highly  osgsniaed  movameiit  first, 
contapWHUng  to  the  aOemande  and  oounuite;  virile  the  slow 
movement,  with  its  more  lyric  character  and  melodious  ezpres- 
sion,  corresponds  to  the  sarabaitde;  the  minuet  or  scherzo  to  the 
lighter  danrc  tunes  or  "  Galantcrien  "  (such  as  the  gavotte  and 
bourrfe),  and  the  lively  finale  to  the  giguc.  But  just  as  the  whole 
language  of  the  sonal.a  is  more  <lramatir,  so  arc  the  contr;ists 
between  its  movements  at  once  shar[>er  and  more  essential  to 
its  unity.  Hence,  the  diversity  of  outward  forms  wiUAl  tlie 
limita  of  these  four  movements  is  incalculable. 

Tlie  fiitt  movement  is  almost  always  in  the  sonata  form  par 
wrsWnspf,  bacaose  that  admita  of  higher  ngsnisation  and  una 
concentrsted  dramatie  titemt  than  aqF*  other.  Often  after 
such  a  movement  a  slow  piece  in  the  form  eoBveaiently  known  as 
A  B  A,  or  simple  "  ternary"  form  {i.t.  a  broad  melody  in  one 
key.  followed  by  a  contrasted  melody  in  another,  and  concluded 
by  a  rcci^pitiilation  of  the  tirst)  is  found  to  Ik?  a  welcome  relief, 
and  of  great  breadth  of  efTcrt.  Of  course  in  all  trut-  classics  the 
very  simplicity  of  such  movements  will  be  inspired  by  that  sense 
of  riqrthmic  freedom  and  possibility  of  development  that  per- 
«— *ty  laissa  sonata  farina  from  the  level  of  a  mere  decorative 
design;  nor,  on  the  other  haad,k  then  any  limit  to  tha  complexity 


of  form  possible  to  a  slow  movement,  except  that  imposed  by  the 
inevitable  length  of  every  step  in  its  slow  progress.  Still,  the 
tendency  of  slow  movements,  even  more  than  of  finales,  is  to 
prefer  a  loose  and  sectional  organization.  Sonata  fonn  is 
frequently  used  in  tham  by  Haydn  and  lloaart  with  the  ancocM 
sttahiable  only  by  tin  gnatert  maalns  of  tiigrthnic  flow;  bat 
even  in  their  works  the  devdopment  is  apt  to  be  cpiiodic  fal 
character,  and  is  very  often  omitted. 

The  minuet  iri  Ihudn's  :ind  Mozart's  hands,  showsa  surprising 
amount  of  rhythmic  variety  and  freedom  within  the  limits  of  a 
ilancc  tune;  but  ll;iydn,  jls  is  well  known,  sighc<l  for  it.s  develop- 
ment into  .something  larger;  and,  though  Beethoven  had  long 
emerged  from  his  "  first  period  "  before  he  could  surpass  the 
splendid  minuet  in  Haydn's  quartet  in  C  m.ijor.  Op.  77,  No.  1, 
he  achieved  in  the  adierso  of  his  Eroica  syni[ihon\  the  first  of  a 
long  line  cd  asovonients  which  *«4«Mwli  the  schoxo  (9.*.)  as  aa 

The  only  fmditfcMi  that  affecta  tlw  fpnia  of  finslcs  is  that  a 
sonata  involves  a  considerable  stretch  of  time,  and  therefore 

its  end  must  Ik-  so  designed  as  to  nlic\  e  the  strain  on  the  atten- 
tion. In  a  drama  or  u  slory  llie  <keiH.T  artistic  necessity  for 
t  his  is  masked  by  the  logic  of  cause  and  elTect,  which  automatically 
produces  the  form  of  an  intrigue  ending  in  a  dhtoucmmt.  In 
music  the  necessity  appears  in  its  purest  form.  There  is  no  need 
for  finales  to  be  less  serious  than  first  movements;  or  even,  in 
certain  ways,  less  complex;  but  tbe  attention  which  could  be 
aroused  at  tbe  outset  by  probkna  must  be  maintained  at  the 
end  by  ionwtlilng  Bha  a  idatlon.  Hence  the  use  oi  tha  lii^cr 
rondo  fanns>  iriikh,  liy  dividing  the  work  into  shorter  and  more 
distinct  sections,  make  the  development  easier  without  unduly 
limiting  its  ranpc  Hcnro,  also,  the  influence  of  rondo  styte 
upon  such  tinalci  as  are  cast  in  true  sonata  form;  and  hence, 
lastly,  the  paradox  that  the  fugue  has  occasionally  been  found 
a  possible  means  of  e.tpre>sion  fur  the  ijiuilc  ul  a  dramatic  sonata. 
I'or  the  complexity  of  the  fu^;ue,  thouRh  iiitissant,  is  purely  a 
complexity  of  texture,  and  the  mind  in  following  that  texture 
instinctively  abandons  any  effort  to  follow  the  fonn  at  aH, 
finding  rqMse  ia  tbe  change  of  its  interests. 

Noar,  just  as  irithin  the  typictf  adwne  of  first  and  second  tub- 
ject  devldopment  and  recapitulation  in  the  fost  movement, 
there  is  room  for  genius  in  the  contrasting  of  different  liiythtns 
and  proportions,  so,  within  the  limits  of  the  simple  foiir-movc- 
ment  scheme  of  the  whole  sonata  is  there  room  for  genius  in 
the  contrast  of  various  types  and  degrees  of  organization.  The 
complete  four-movement  scheme  seldom  appears  in  works  for 
less  than  three  instruments.  Beethoven  was  the  first  tu  .ulup;  it 
for  solo  sonatas,  and  he  soon  thought  fit  to  make  omissions. 
In  Haydn's  work  for  less  than  four  instruments  it  was  not  even 
necessary  that  the  "  sonata  "  form  itself  should  be  represented 
at  all.  Its  essential  qdllt  oouM  be  rtaBaed  In  the  melodic  and 
rhythmic  freedom  of  a  group  or  couple  of  more  sectional  move- 
ments, nor  did  Beethoven  (in  Op.  16  and  Op.  27,  No.  1)  consider 
such  works  unworthy  of  the  name  of  .sonata,  or  (in  Op.  54) 
incapable  of  expressing  some  of  his  most  original  -dcis.  No 
design  is  known  to  pure  instrumental  music  that  is  not  possible 
as  a  movement  of  a  sonata,  if  it  h-T-s  the  characteristic  freedom 
of  rhythm  anil  i^.  r.ol  much  over  a  quarter  of  an  hour  in  length. 
There  is  no  form  that  has  not  been  so  applied;  and,  indeed,  the 
only  instrumental  form  that  has  maintained  a  larger  develop- 
ment outside  than  inside  the  scheme  of  the  sonata  is  that  of 
variations  (f.v.). 

Aa  the  scope  and  oonqilexity  of  tlie  aonata  stjda  pe«r,  so  did 
the  interdependence  of  its  movements  become  more  evident. 
With  Mozart  and  Haydn  it  is  slresdy  vital,  as  we  have  seen  in 
the  crucial  case  of  Mozart's  G  minor  quintet;  but  the  differences 
between  one  scheme  and  another  are  not  remarkable  until  we 
study  them  closely;  and,  except  in  key-relationship,  it  would  be 
difiirult  to  trace  anything  more  concrete  than  principles  of  con- 
tr.ast  as  interacting  between  one  movement  and  another.  But 
Beethoven's  dramatic  power  finds  aa  free  expression  in  the 
contrasts  between  whole  movements  as  it  finds  within  the  move- 
menU  tbeniselvea.  In  his  later  works,  tbe  increase  in  harmonic 
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B,  with  tbe«oiM«qiBaBt  ptomingiCT  oiiiBMotwtajy-wU^^ 
ah^i  neoes^uting  the  dwrlWin  m  tlwK  kcgrt  at  peiUer  lenslh 
oittict  the  key-system  of  cadi  movtmnit  to  wact  on  the  othen 

to  an  extent  that  would  be  purposeless  In  the  art  of  Haydn  and 
Mozari.  Thus  in  the  B  flat  trio.  Op.  97,  we  lind  such  remote 
kcVi  as  ('.  iiujor,  D  [Kit  ami  D  ir.ujur  platf<l  in  f^Hisit  ions  of  great 
functiouui  itnportaiue.  iiniil  wc  lomc  to  the  tinali:,  which  keeps 
us  In  suspense  by  its  w  ry  low  ami  (juict  key-colour,  lonlrastint; 
so  oddly  with  its  bacchanalian  temper.  But  when  the  whole 
main  l>otly  of  this  tinale  has  passed  before  us  ixi  the  drab  colours 
of  tonic,  dominant  and  sub-dominant,  the  coda  mar\'cllously 
explains  everything  by  opening  with  an  enharmonic  modulation 
to  the  most  distant  key  ycl  attained  except  as  a  transitory 
modulation. 

Aa  BeethovaB  peooeeded,  hia  growing  sense  of  the  functional 
aipiimionofiBiMiieBHonnaCTiabied  him  to  modify  and  strengthen 
them  until  their  interaction  was  as  free  as  Its  principles  were 
exact.  tntheCshafpnfaMrqttartet(0#.i3i)theopeningfugue 

Is  functionally  an  enormously  developed  introduction.  The 
following  iillfgro,  in  the  startling  key  of  D  major,  the  "  arti- 
ficial" t!al  supcrrmn.  :i  r.rsi  movement,  with  its  development 
suppressed,  ami  with  ccrUiin  elements  of  rondo  style  ;is  a  neces- 
sary contrast  to  die  preceding  fugue.  The  startling  ciTect 
produced  by  this  key  of  D  major  ncce.ssitatcs  a  simple  and 
limited  kcy-systcm  within  the  movement  itself,  thus  accounting 
for  the  absence  of  a  development.  The  remaining  movements 
fall  into  their  place  among  the  keys  thut  lie  Ijciwu  n  ihc  keys 
of  D  major  and  C  sharp  minor.  Thus  the  slow  movemeiu  ito 
which  the  brief  aUegro  nudtrato  forms  a  dramatic  introduction) 
is  a  great  set  of  variations  in  A  major,  and  the  strictness  of  its 
variation  form  allows  no  change  of  key  until  the  two  brilliant 
bursU  of  remoter  harmony,  f  and  C,  in  the  ooda.  Then  follows 
a  acheno  of  cxtreraeljr  ainiile  derigBt  bi  S  major,  with  a  small 
part  of  its  trio  in  A.  A  abort  intiodnctioo  in  G  sharp  minor, 
thedomlnant.completcatlieciide  of  related  keysandleadatotlie 
finale  which  (thoiigh  cast  in  a  compound  of  rondo  and  sonata 
form  that  would  allow  it  a  free  range  of  modulation)  contents 
itself  with  very  sin:;  !,  v  hanges,  unlil  lowanK  the  end.  where  it 
systematically  dcmousirales  the  exact  rehslionship  of  that  first 
surprising  key  of  D  major  to  C  sharp  minor. 

4.  The  Unity  of  the  Sonalii. — The  gigantic  emotional  range 
of  Beethoven's  work  is  Me\<.inii  the  scope  of  technical  discussion, 
except  in  so  far  as  the  technical  devices  themselves  suggest 
their  emotional  possibilities.  The  struggle  between  decadence 
and  reaction  since  the  time  of  Bcctboven  indicates  on  the  one 
side  the  desire  to  rival  or  surpass  Beethoven  in  emotional 
expression  without  developing  the  necessary  artistic  resources; 
and,  on  the  other  side,  a  tendency  to  regard  form  as  a  scheme 
wiiich  the  artist  first  seta  up  and  then  fills  out  with  material. 
Ear^  in  the  19th  oentory  these  tendendsa  gave  rise  to 
controversies  wliich  are  not  yet  settled;  and  before  we  dtaciM 
what  baa  taken  place  ainco  Beethoven  «n  nvst  cnatf  der  the 
connexion  between  sonata  movementa  in  a  but  new  light. 

Historical  views  of  art  are  apt  tohetooexduaively  progressive 
ri:'j:l  'M  rvjjiti]  r         liiwcr  degteCS  of  organization  in  an 

.irt  lorni  ,is  <i!lf(Tif.K  like  truth  and  falsehood.  Rut  in  tr>ii;g 
to  [irove  that  the  nie(;al In-riurn  eoulii  not  survive  under  present 
comiiiiof.5.  we  niuit  ijeware  of  arguing  that  it  never  existed,  nor 
must  w,'  l  ite  the  fact  that  man  is  a  higher  organism  in  order 
to  argue  that  a  jelly-lish  is  neither  organic  nor  alive.  Organiza- 
tion in  art.  as  elsewhere,  may  be  alive  and  healthy  in  its  lowest 
forms.  The  uniformity  of  key  in  the  suite  forms  is  low  organiza- 
tion; but  it  is  not  inorganic  until  a  mild  seeker  after  novelty, 
like  A.  G.  Muffat.  tries  to  introduce  more  keys  than  it  will  hold. 
The  interdependence  of  movements  in  Haydn  and  Mozart  is  not 
■uch  iiigh  organisation  as  the  ideal  form  of  the  future,  in  which 
there  is  no  more  btcolung  up  of  large  instrumental  workalnto 
separate  movwMfits  at  all;  but  neither  is  it  a  mere  survival 
from  the  decorative  contrasts  of  the  suite.  Evolutionists  must 
not  forget  that  in  art,  as  in  nature,  the  survival  of  the  fit  means 
the  adaptability  to  environment.  And  the  immortal  works  of 
art  bring  tbeir  proper  eovirooment  with  them  into  later  ages. 


Theluiei 

grouped  into  sonata  movements,  because  their  eiyression  b  so 
concentrated  and  tbeir  motion  so  swift  that  they  caoaotf 

within  the  limits  of  a  single  design,  give  the  mind  time  to  dwell 
on  the  larger  contrasts  they  themselves  imply.  Thus,  in  the 
"  Sonata  .Aiipassionata,"  the  contrast  between  the  first  subject 
and  the  main  theme  of  the  second  is  inagnUicenl ;  but  that  calm 
second  theme  lasts  just  the  third  part  of  a  minute  before  it 
breaks  off.  Now,  though  the  third  part  of  a  minute  bears  about 
the  same  proportion  to  the  whole  design  as  ti\e  hundred  bnes 
docs  to  the  design  of  Paradise  Last;  though,  moreover,  this 
theme  recurs  three  times  later  on,  once  in  aaeiact recapitulation, 
and  twice  transformed  in  terribly  tragic  cSiaun;  yet  the  mind 
refuses  to  be  whirled  in  less  than  ten  — Hf**—  thSMIgh  a  musicsl 
tragedy  of  such  Shakespearian  pomtr  widMMt  opportunity  lor 
repose  in  a  larger  scheme  of  oomtmata  than  any  sWsiinliiit  fay 
the  pctieclioo  and  breadth  of  the  dngle  design  within  these 
limits.  Henoe  the  need  for  the  followfaig  slow  set  of  variationa 
on  an  intensdy  quiet  tune,  which,  by  its  rigorousconfinementto 
the  tonic  of  a  nearly  related  key,  its  perfect  squareness  of  rhythm, 
and  the  absolute  simplicity  and  strictness  of  its  variations, 
reveals  the  true  pathos  of  the  first  movement  by  contrast  with 
its  own  awful  repose;  until  its  last  chord,  the  first  in  a  new  key, 
falls  like  a  stroke  of  fate,  and  carries  us  heai'.long  into  the  torrent 
of  a  finale  in  which  nothing  dares  op]K)sc  itself  to  those  sublime 
forces  that  make  the  terror  of  tragedy  more  beautiful  than  any 
mere  ap|K-al  for  sympathy.  Thus  the  dramatic  interdependence 
of  sonata  movements  is  VCiy  Strict.  Yet  the  treatment  by  each 
movement  of  its  own  thematic  material  is  so  complete  that  them 
is  little  or  no  scope  for  one  movement  to  make  use  of  the  themes 
of  another.  Such  instances  as  may  be  suspected  in  Beethoven's 
later  works  (for  example,  the  similarity  of  opening  tbemos  In 
various  movements  of  the  aooatas.  Op.  106  ud  Op.  no)  am 
too  subtle  to  be  fdt  more  then  subeonscioady;  while  the  device 
of  clearly  quoting  an  eariier  movement  occurs  only  in  thne 
intensely  dramatic  situations  (the  introductions  to  tbe  finales  in 
Op.  loi,  the  violoncello  sonata.  Op.  loj,  No.  1,  and  the  Qth 
symphony)  where  its  whole  point  is  that  of  a  surprise. 

5.  The  Soitalii  siiKc  Becllwvcn. — It  is  unlikely  that  really  vital 
sonni.i  wcirk  w;ll  ever  be  based  on  a  kind  of  WaRiierian  Leit- 
mol!''  system,  until  the  whole  character  of  instrumental  form 
shLiil  ha\e  attained  the  slate  of  things  in  which  the  move- 
ments are  not  separated  at  all.  There  has  been  no  ambitious 
or  "  jjrogressive "  composer  since  Beethoven  who  h.as  not, 
almost  as  a  matter  of  etiquette,  introduced  the  ghosts  of  his 
earlier  movements  into  hb  finale,  and  defended  tbe  procedtire 
as  the  legitimate  consequence  of  Beethoven's  0#.  loi.  But, 
while  there  is  no  a  priori  reason  for  condemning  such  devices, 
they  Ukstrate  no  principle,  new  or  old.  The  nearest  appraach 
to  some  such  princ^  is  fttnisbed  once  by  S^mman,  who 
always  ingenlbndy  sidapts  the  ootwud  isnna  of  the  sonata  to 
faisownpecidiaratyleofepignimmaticand  antltlietlc  expression, 
discarding  as  beyond  his  scope  the  finer  aspects  of  freedom  and 
continuity  of  rhythm,  and  constructing  works  which  bear  much 
the  -i.imr  relation  to  the  classical  >or..Tta  m  rl.ilM)rate  mosaic 
be.U-^  to  an  e.c-.el-picturc.  Dealing  thus  with  a  IcKjser  and  more 
art  itLcial  type  of  o:i,'ani,Mlion.  Schumann  Was  able  in  bis  D  minor 
symphony  to  construct  a  large  work  in  which  the  movements  are 
thermatically  connected  to  an  extent  which  in  more  highly  organ- 
ized works  would  appear  like  jK)vcrty  of  invention,  but  which 
here  furnishes  a  rich  source  of  interest.  Many  other  ezperi* 
ments  have  been  tried  since  Beethoven,  by  composers  whose 
easy  mastery  is  that  of  the  STtist  who,  from  long  practice  in 
putting  material  into  a  ready-made  form,  becomes  interested 
in  the  construction  of  new  ready-made  forms  into  which  he  can 
continue  to  put  the  aame  material.  A  sense  of  beauty  is  not  a 
thing  to  he  despised,  even  in  psendo-dasiical  art;  and  ndthar 
themanybcauiifnl,ifmaiiMNd,  wodtt  of  Slpohr,  wUeh  dfiguise 
one  stereotyped  form  in  a  beirildcriog  vanety  of  instrumental 

'  In  Op.  106  tbe  first  two  notes  of  th?-  w  m  i', anient  v.i:rr  in 
afterthought  added  (as  Beethoven  tokl  hin  publisher;  for  the  purpose 
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and  literary  externals,  nor  the  far  more  important  and  essentially 
varied  works  of  Mendelssohn  deserve  the  coatempt  which  has 
been  the  modem  correction  for  their  hifth  position  in  their  day. 
But  we  must  not  forget  that  the  subject  of  sonata  forms  is  no  mere 
imoviafle,  iwt  oovoa  the  whole  of  cbHicil  iutnimenul  muac; 

tJ  if  Amtttrt^  tamMiHuSng  mOmt  lihwy  fnw.  ttin*  oil^ 

in  order  to  Mmutt  then.  Sdmbect't  tendencies  are  MgUy 
interesting 4  b«t  it  iiwild  CMij  nt  too  far  to  attempt  to  add  to 
what  is  said  of  them  h)  the  articlea  on  Music  and  Scsvbf.st. 

Till  last  Rn-at  ma.v.i-r  of  the  sonata  style  is  Rrahms.  A  larger 
icuk-  and  more  dnimaiic  scope  lhan  Beethoven's  seems  uikattain- 
ahle  ivithin  the  limits  oi  any  im.sii'  :< lontifiable  with  the  classical 
forms;  and  the  new  <irv(iopmrnts  of  Brahms  lie  too  deep  for 
more  lhan  a  bare  suKK*^<ion  of  thiir  s(_(i|>c  here.  Much  of  the 
light  that  can  as  yet  be  shed  upon  them  will  come  through  the 
study  of  Counterpoint  and  Contrapuntal  Forms  (j.e.). 
Outwardly  we  may  sec  a  further  evolution  of  the  co- 
herence 0^  the  key-system  of  works  as  wholes;  and  we  may 
eqxcially  notice  how  Braiuns's  modem  aae  of  key-relationships 
makes  him  cany  on  the  devekpOHnl  of  a  first  movement 
rather  in  ftj^b^taaoU       fr»  grwiy^oi  k^^^than  in  an 

enormons  acdt  <H  fa  tke  tmd  and  4th  ynphoisle^,  wB  no 
longer  praawt  vMd  caeiigh  ooImui  to  eenttaat  with  thoao  of 

the  eaiioittion.  Beethoven's  last  worin  already  show  this 
tendency  to  confine  the  development  to  one  region  of  key. 
Anr.thiT  point,  fairly  easy  (i:  .I'j.ilvsi'^,  is  Brahms's  unlimited  new 
rtsoUTLCs  in  the  trauslornialioii  of  iIil-iiu-s.  Illu.strations  of  this, 
as  of  iilrifr  prinriples  of  thematic  develupini'iit ,  maybe  found  in 
musir.al  typt-  in  the  .irlirle  Mki.iujy  (examples  H-io).  But  no 
mere  formal  analysis  or  argument  will  ro  further  to  explain  the 
greatness  of  Brahms  than  to  explain  that  of  Beethoven,  Haydn 
or  Mozart.  Yet  by  that  outward  sign  of  dramatic  mastery  in 
the  true  sonata  style,  that  variety  of  rhythmic  motion  which  we 
have  taken  as  our  criterion,  Brahms  has  not  only  shown  in  every 
work  his  kinship  with  Haydn,  Mozart  and  Beethoven,  but  in 
one  particular  work  he  has  given  tis  documentary  evidence  of  his 
faith  in  it.  la  his  last  ymts  he  miwd,  or  ntJwr  nmnpoaod, 
haJuatphcBaf  dMBlwrniuie,th»tiiBfaBni^,0|^<.  Ik* 
new  matedai  diffcB  from  the  old,  not  ody  as  a  faeah  creative 
impulae,  hot  idso  hi  the  rfn(de  feet  that  it  OMves  literally  four 
times  as  fast.  Such  rapidity  is  not  shown  by  any  external 
display  of  energy;  indeed  there  is  incomparably  more  repose  in 
the  new  version  than  in  the  uM  liut  ;he  romparison  of  the 
two  dearly  demonslrates  that  the  true  sonata  style  is,  now,  as 
at  the  outset,  primarily  a  matter  of  swift  action  and  rhythmic 
variety;  and  nothing  more  certainly  indic.itcs.  the  dilTerenre 
between  the  truej  style  and  the  lifeU'ssncss  of  (kiaiknce  or 
academicism  than  tliis  sense  of  motion  and  proportion. 

In  so  far  as  the  tendencies  of  modem  instrumental  musn 
rcpreasnt  an  artistic  ideal  which  is  foreign  to  that  of  the  sonata 
without  being  false,  they  refmsent  a  diiTerent  type  of  motion, 
wider  in  its  nweqv  and  consequently  slower  in  its  steps.  The 
forms  sudl  a  aiDtion  will  produce  may  owe  much  to  the  sonata 
when  thiQr  are  lealisad,  but  they  wHl  cotately  be  beyond 
lecognitifla  diSmnt.  In  all  pmbnbaity  th^r  onmitutn  the 

from  Liast  onwardSr  just  ae  the  dasrical  sonata  constituted  the 

half-oonsdous  aim  ef  aOM  than  one  quaint  writer  of  18th- 
century  programme-music.   But  the  growing  importaitce  and 

maturity  of  the  symphonic  poem  does  not  exclude  the  continued 
development  of  the  sonata  forms,  nor  has  it  so  far  realized 
suftitient  consistency  aJid  independence  of  style  lo  lake  as  high 
a  place  in  a  sound  artistic  consciousness.  T  he  wider  sweep  of 
what  we  m.iy  conveniently  call  "  ultra-symphonie  "  rhythm 
owes  its  origin  to  Wagner's  life-work,  which  consisted  :n  evolving 
it  as  the  only  mu^cal  medium  by  which  opera  cc.uld  l>e  emanci- 
pated from  the  necessity  of  keying  step  with  instrumental 
music.  Small  wonder,  then,  that  the  new  art  of  our  time  is  as 
yet,  Uke  that  of  Haydn's  youth,  stag»«nick;  and  that  all  our 
popular  criteria  auJBer  bom  tlie  same  ohaeiaiao.  One  thing  ia 


certain,  that  there  is  more  artistic  value  and  vitality  in  a  sym- 
phonic poem  which,  whatever  its  defects  of  taste,  moves  at  the 
new  pace  and  embodies,  however  imperfectly,  such  forms  as  that 
paoeitfit  for»  than  la  any  number  of  works  in  which  the  sonata 
formappeenasaduniayaMnkl  foridcaathatbaioiigtoadUleratf 
node  «f  thMgbt.  If  fitodi  the  beginnbgi  ena^tUed  fay  tlie 
tyinpiieufc  pee—e  «f  the  pneent  day  a  new  art4onn  arfiesin 
pure  iastnimental  mnair  that  ifaalT  stand  to  the  dsasical  sonata 
as  the  classical  sonata  stands  to  thf  suite,  then  we  may  cipcct  a 
new  epoch  no  le^  glorious  than  that  which  seems  to  have  dosed 
with  Brahms.  Until  this  ,iirn  is  realized  the  sn;  .it:i  f  irm^  will 
represent  the  hlRhcst  am!  purest  ideal  of  an  art-form  th:U  music, 
if  not  all  .ir:,  ha^;  ever  rciiizcil. 

'x'calb'j  Beethoven;  (YiNrrBTo;  Ha  rmdvy  rOvEKi  l  ke  ;  Rondo; 

SCllIiRZO;  SKMU<ADK;  SvHtPIiOW;  \  ARIATIOSS.  Il>.  K.  T.) 

SONCTNO,  a  town  of  L<imbardy,  Italy,  in  the  pro\nnrc  of 
Cremona,  11  m.  of  Orcma  by  steam  tramway,  jSz  ft.  above 
sea-level.  Pop.  (igoi),  6150  (town);  8136  (commune).  It 
contains  a  handsome  castle  built  in  1469-1475  for  Galeazzo  Maria 
Sforza  by  Benedetto  Terrini  (cf.  L.  Beltnmi,  II  CaOeU*  di 
SonciKo,  Milan,  iSge).  The  town  waa  the  seat  of  a  H^breir 
priatint-pNM  founded  fai  147a,  but  auppnaaed  in  1597,  wim 
the  Jews  were  espcOsd  from  the  duchy  of  Milan. 

MHVBIMnM.  a  aaepHt  and  seaaideBtaoetflf  0«nMuqr,la 
the  Praaiin  pwrinee  of  SddeswIg-ITobtcin,  on  the  8.W.  coeat 
of  the  island  of  Alsen,  of  which  it  is  the  chief  town,  and  17  m. 
by  steamboat  N.E.  from  Flcnsburg.  Pop.  (igos),  7047.  It  is 
conneited  '.rilh  the  mainlatid  by  a  pontoon  bridge,  and  has 
a  ca_s!lc.  now  U'wd  i.s  barracks,  in  the  beautiful  chapel  of  which 
many  members  of  the  .Sondrrhurg-.\ugustcnburg  line  lie  buried; 
a  Lutheran  church  and  a  town  hall.  There  is  an  excellent 
harlKJur,  anfi  a  c:in9.idcrable  shipping  trade  is  done.  The  town, 
which  existed  in  the  middle  of  the  13th  century,  was  burnt  down 
in  1864  during  the  aaseidt  fay  the  Pmalaas  upon  the  DOppler 
trenches. 

flORDBMHAUSBM.  a  town  o;  (:;c-rTn,^r.>'.  capital  of  the 
principality  of  Schwarzburg-Sondcr.shausen,  situated  in  a  plain 
37  m.  by  rail  N*.  fA  Erfurt.  Pop.  (1005),  7383.  It  posseases  t 
castl^  with  nituni  Uatoiy  and  anticittarlan  ooUeetiana,  and  a 
piriA  chudi  (Natoeed  x8»t),  'with  the  mausoleam  (1893)  ef 
the  muring  priooes.  There  are  mamitactures  of  wooUens  and 
pina. 

SOHlMUOl  a  town  of  Lomhardy,  Italy,  c.ipital  of  the  province 
of  Sondrio,  In  the  Valtdlina.  1 140  ft.  above  .sea-level,  on  the  river 
-■\dda,  26  m.  E.  of  Lake  Con-.o  ami  .H;  m.  by  rail  N.E.  of  Milan. 
Pop.  (iQOi),  4425  (town);  7707  (rommunc).  The  V.xltellina,  of 
which  Sondrio  is  the  capital,  produces  a  considerable  quantity 
of  red  wine.  Sondrio  also  has  silk  works,  AlHi\e  the  town  to 
the  north  ri.s<'  the  snowclad  pe^iks  of  the  li.Ti.iniv  proupi  The 
raihvi'y  gi)es  on  to  Tirano,  i6  m.  farther  east,  from  which  diverge 
the  Herniiiii  and  Stelvio  roads. 

SONE,  or  So.\.  a  river  of  central  India  which  has  been  identified 
with  the  Erannoboas  of  the  Greek  geographers.  With  the 
exception  of  the  Jumna  it  is  the  chief  tributary  of  the  Ganges 
on  its  right  tank.  It  rises  in  the  Amarkantak  highlands  about 
3500  ft.  above sea-lev«i,  the  Ncriniddaand  Mahanadi  aho  having 
their  aeHSECB  in  the  lama  tahleJand.  Ttom.  thJt  point  it  iowt 
north-west  througii  an  frttrinihe  mate  of  hflls,  antfl  It  attikea  the 
Kafannr  range,  which  oonstitates  the  southern  wiO  of  the 
Gangetic  plain.  Here  it  turns  east  and  continues  in  that  direc- 
tion until  it  falls  into  the  Ganges  about  10  m.  above  Palna,  after 
a  total  course  of  465  m.  Its  upper  waters  drain  atioul  yio  m.  of 
wild  hilly  country,  which  has  l>eeti  imperfectly  explored;  while 
in  its  lower  section  of  160  m.  it  traverses  the  British  distrirls  of 
Mirzapur,  Shahabad,  Gaya  and  Patna.  The  Sone  canals,  fed 
by  the  river,  form  a  great  system  of  irrigation  in  the  province  of 
Behar.  The  headworks  are  situated  .at  Dehri  about  25  m.  below 
the  point  wliere  the  river  leaves  the  hilly  ground.  The  weir 
across  the  Sone  at  this  point  is  believed  to  be  the  longest  con- 
structed in  a  single  unbroken  piece  of  maaoniy,  the  length  bctw^ccn 
ahutmeau  being  ia,«69  ft.  A  main  canal  la  taken  off  on  cither 
bank  of  the  river,  and  each  «{  thMe  fe  divided  hitn  faoutdwa. 
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tooonilBg  to  the  nqairenKnts  of  tke  gmind.  The  s>'stein 
tmniitH  of  tone  370  m.  of  canals  and  1  too  m.  of  distributaries, 
trrigating  s$S>ooo  acres.  The  Sooe  canab  were  begun  in  1869, 
ami  came  into  opersitioti  in  1874; thcy  fomi S  valnibfe pNliBOdon 

lo  the  rirc  crop  of  Ikhar. 

SONG,  cither  an  aitual  "  sin;<it.K  "  jK-Tformance,  or  in  a 
literary  sense  a  shorl  metrical  Luiii["j!-ir.iuri  adapted  for  singinf; 
or  actually  set  to  music.  In  the  sn j  ikI  s<j(;si  i>f  the  word  it  must 
Strictly  be  lyrical  in  its  nature;  hut  musicians  and  others  frc- 
^meoiif  ON  the  mrd  in  the  wider  sense  of  any  short  poem  set 
to  nmnc.  A  "  song,"  as  a  form  of  poem,  usually  turason  some 
aiagte  tliw^t  or  emotion,  expraied  Hibjecdvd^  in  a  number 
of  auuuu  or  atrofiliet.  Almoit  every  nation  is  in  poeicssion 
of  u  immenw  etoie  of  old  linpld  ballads  («.».),  wUcb  aw  the 
spontaneous  outcome  of  the  Iwiptnation  of  the  people  ("folk- 
longa"),  and  rqtreseot  m  a  icmarkable  degree  their  tastes, 
feelings  and  aspirations;  but  in  addition  to  these,  there  are,  of 
course,  the  more  finished  and  regular  composilions  bom  of  the 
conscious  art  <if  ihc  civilized  poet. 

In  a  purely  l.terary  sense  the  song  may  exist,  and  docs  largely 
exist,  without  any  necessary  accompaniment  of  music.  With 
the  accession  of  Elizabeth  the  attention  of  the  Eni;lish  poets 
was  immediately  drawn  to  the  importance  of  this  branch  of 
lyrical  literature.  The  miscellanies,  one  of  which  Master 
Slender  would  have  paid  more  than  forty  shillings  to  have  in  his 
pocket  on  a  cdebrated  occasion,  were  Karhmds  of  songs,  most  of 
them  a  little  rude  in  lomii  only  mere  [ iu>  k<  -  s  of  bald  rhymes." 
But  abont  1590  the  popularity  of  the  song  having  greatly  in- 
crcMcd,  move  skilful  writers  were  attracted  to  its  use,  and  the 
famoua  AtgiM'j  Hdkm  of  ttee  etarked  the  hey-day  of  Eliaa- 
hithan  aovs-wildng.  In  this  Shakopeai^  Sidanr,  Lodge, 
BaiafieM  and  Gneeiw^  to  aime  no  othets,  ime  liihl  under 
fiOatiilMiliaa.  Lyly,  with  such  exquisite  numbers  ss  "  Cupid 
and  my  CaaipMpe  "  (1584),  had  preceded  the  best  anthologies, 
and  M  really  the  earliest  of  the  artist-songsters  of  England. 
AmonK  suiKfrl)  song  writers  who  followed  were  M.-irlowi-  ("Come 
live  willi  nie  and  be  my  love  Canipion  ("  My  bwcctcsl  Lesbia  ") 
Ben  Jonson  ("nrink  lo  mc  only  with  thine  eyes  "I  and  Fletcher 
("  Here  ye  Ladies,  that  depisc  "),  most  of  these  bcinc  dramatists, 
who  illuminated  their  plays,  and  added  a  dcliea'c  <jrrj.inifiiL 
to  them,  by  mcarvs  of  those  exquisite  lyrical  interpolation*. 
Side  by  side  with  such  poets,  and  a  little  later,  began  to  flourish 
the  echool  of  cavalier  song-writers,  for  whose  purpose  the  lyric 
was  self-sufficient.  They  added  to  our  literature  jewels  of 
peienaial  lustre— Wither,  with  his  "  Shall  I  wasting  in  despair," 
Hcnick  with  "  Bid  me  to  live"  and  "  Gather  ye  Rosebuds," 
Carew  with  "  Ask  me  no  more  where  June  heitowi,"  Waller  with 
"  Go,  lovely  Rose,"  Suckluig>with  "  Why  to  pale  and  wn,  Ited 
Lover?"  and  LoveUce  with  "  TeO  ne  not,  SiiMt,  I  an  BDUBd." 
This  was  the  dassic  age  of  the  true  BritUi  song,  which  surrived 
all  other  forms  of  poetry  after  the  decay  of  taste,  and  continued 
to  flourish  in  the  hands  of  Drydcn,  Scdicy,  .'\phra  Bchn  and 
Rochester  down  to  the  last  <lccade  of  the  iSth  century.  That 
outburst  of  sonK  was  followed  by  nearly  a  hundreii  years  during 
whiLl:  tlie  simplest  and  more  dir.  1  r.  tnrnis  of  lyri  al  utterance 
found  coniffcaratively  little  cncdnraj^i  rm  nl  Just  before  the 
romantic  revival  the  song  reasserted  i'.i  [wisition  in  literature, 
and  achieved  the  most  splendid  successes  in  the  hands  of  Bums, 
who  adapted  to  his  pur^xMe  all  kinds  of  fragmentary  material 
which  had  survived  up  to  his  time  in  the  memories  of  rustic 
penona.  In  Scotland,  indnd,  the  song  was  rather  revived  and 
adoned  than  lesoscitated;  hi  Engfand  it  may  be  said  to  have 
been  lecieated  by  Bhdce.  At  the  openfaig  of  the  (9th  century 
it  heaune  the  vchkle  of  nme  of  the  loveliest  faades  and  the 
porest  art  of  ColerMge,  Keats.  Shelley,  Byion  and  Laador; 
while  in  a  later  day  snngs  of  rare  perfection  KOie  conpowd  by 
Tennyson  and  by  Christina  Rossetti.  (B.G.) 

Song  in  Musk. 
The  history  of  song  as  a  musical  form  falls  i-ito  two  main 
divisioas,  tbe  one  belonging  to  the  folk-song,  the  other  to  the 
ait-ac^  nwofh  tbe  Ifaie  of  demairatina  hetweeo  the  two 


cannot  he  deinitdy  drawn,  for  they  have  acted  and  reacted  upon 
each  other  ever  since  music  existed  as  a  cultivated  art ,  yet  it 
may  reasonably  be  maintained  that  the  folk-song,  which  lies 
at  the  base  of  all  music,  pre8er\-cs,  and  has  m  all  apes  prcser\'ed. 
charactcri.stics  such  as  must  always  distinguish  the  rude  and 
unconscious  pro.iuLts  (if  the  human  mind,  workiiiR  mure  by 
instinct  than  b\  meiho<i,  from  the  polished  and  fiins.<  ious  pro- 
ducts 111  tlio  suh.xils.  For  the  purpo.s<'s  then  of  this  article. 
iiri-sr.it,:  may  be  distinguished  from  folk-song  by  the  fact  that  it 
is  -.fic  work  of  trained  musicians  and  is  designed,  at  any  rate 
alter  the  close  of  the  i6th  century,  for  voice  with  instrumental 
accompaniment,  ariienaa  we  shall  restrict  the  term  folk-tmg  to 
such  melodies  aa  appear  to  have  been  the  work  of  untutored 
mfatdi,  and  to  have  ariMB  fadqMadeatljr  of  aiqr  fdt  naoaarftjr  fhr 

^ffywijr  support. 

Theeaily  history  of  song  00  itanuatealdde  may  be  regarded 

as  the  history  of  the  evolution  of  melody:  and  since  what  is 
known  of  melody  before  the  end  of  the  i6th  century,  apart 

from  the  folk-sonR,  is  extremely  sliRht,  it  is  in  the  folk-song  itself 
that  this  evolutioi^  is  primarily  to  be  slu<licd.  Previously  to  the 
period  nami  d  'hi  instnimental  accompaniment  to  vocal  melrwly, 
both  in  the  foik-.song  and  in  the  art  song,  played  an  entirely 
insignificant  part.  Afterwards  the  new  conception  of  harmony 
which  came  in  with  the  17th  century  not  only  shifted  the  basis 
of  melody  itwlf  but  made  the  instrumental  accompaniment  an 
essential  feature  of  artistic  song,  Though  it  lies  beyond  the 
province  of  this  article  to  discuss  fully  the  complex  questions 
in%'olved  in  the  evolution  of  vocal  melody,  some  slight  ifcetch  iaa 
necessary  preUminaiy  to  a  pioper  undentaaiHllf  of  the  nhject 
itnder  copsiiieration. 

It  wuj  he  aammed  that  fa  the  oome  of  agca  the  oBcoath 
vocal  ottceUMCS  of  primitive  masdmiflpadt  vader  the  influence 
of  an  hiatfact  fbr  expressing  his  imwr  natore  through  otMbs. 
a  more  expressive  medium  than  language  alone,  into 
sounds  of  more  or  less  definite  pitch,  bearing  intclli^^'ble  relation- 
ships nnc  lo  anothi  r;  and  that  from  these  emerped  short  phrases, 
in  whieh  rhythm  [irofjably  ]>laycd  the  principal  part,  reiterated 
witli  tha".  iiilerminablc  persistency,  which  many  travellers  have 
noted  ,TS  rhar,ifteristir  of  s.'ivaKe  nations  in  the  present  day,  .\ 
rurrhir  stafre  re.i.liid  when  some  such  primitive  phr;is<'  is 
rcf)eated  al  a  different  level  by  way  of  contrast  and  variety,  but 
melody  in  any  true  sense  of  the  word  does  not  begin  till  two 
different  phrases  come  to  be  combined  in  some  sort  of  scheme  or 
pattern.  When  the  power  to  produce  such  combinations  become 
common  in  a  nation,  its  musicai  histoiy  may  he  said  to  ham 
begun.^  Racialcharacteristicsaredispla^faiaBdnieeflliiotea 
oat  of  which  anchphiasea  an  formed.  BvtMtidliaoeiftaiaybe 
■mrmiied  that  tbe  mani  determining  came  hi  tbe  tret  Instance  b 
that  natural  rise  and  fall  of  the  voice  which  gives  expressivenesa 
and  meaning  to  sfx-ech,  even  though  contributory  causes  arising 
from  the  imitative  faculty  common  to  man  may  perhaps  be 
admitted — such  as  the  sound  of  the  wind,  the  waves  of  the  sea, 
the  cries  of  animals,  the  notes  of  birds,  the  striking  of  one  oljei  t 
against  another,  and  finally  the  sounds  made  by  prini:ti\e 
instruments  The  tendency  of  the  speakinR  voice  to  frdl 
fourth  and  to  rise  a  tilth  has  often  been  noted.  It  is  probable 
that  these  intern  als  were  among  the  first  to  be  defined,  and  that 
the  many  modes  or  scales,  underlying  the  popular  melodies  of  the 
various  nations  of  the  worid,  were  the  result  of  different  methods 

'  If  the  one  phrase  is  represented  by  A.  and  the  other  by  B,  the 
commonest  melodic  schemes  prewnud  liv  the  folk-songs  of  the 
world  may  be  viewed  thus— ^/>.  AAB,  A  BB,  ABA,  ABAB.  AABB. 
A  ABA,  ABBA,  Of  these,  those  In  which  the  opening  phraae  A  it 
repeated  at  the  Conclusion  are  the  most  satisfactory,  for  both  instinct 
and  reasin  are  gratified  by  a  cennealoa  between  the  beginning  and 
the  end. 

.•\s  exact  confcmmity  to  pattern  becomes  weflrisf>me  and  is  alien 
to  the  progressive  instinct,  the  element  of  ».jrpri«-  i-,  introduced  into 
the  above  schemes  by  various  modifications  of  the  rcpcTtcd  phrase 
on  it*  second  appearance,  or  by  the  entrance  of  .,n  entirely  new 
phraae  C.  In  some  fine  melodies  there  is  no  repetition  of  phraae,  a 
number  of  different  phrases  being  knit,  by  pnnciplcs,  which  defy 
analysis,  into  one  ctnicturc.  Such  melodies  imply  a  melodic  sense 
of  an  exceptional  order.  Many  melodies  involve  more  than  four 
phiaasa;  ol^these  4e  rondo  form  shonU  be  menthMBd-^dBdCAM. 
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of  detenDining  the  intervening  HoiKkk  It  bu  bean  fenenlly 
MMOwd  that  the  fall  of  a  fourth  a  the  ktaml  carliett  wrivcd 
M  by  the  inatinct  of  the  JUido-Ei»opcaB  noe— ead  that  inter- 
veniag  Muad*  «cn  added  vUch  nndled  evcntiully  in  the  three 
m  «C  the  dfatMfcMmdMid,  the  eariiest  being  that 
tilABiaolcrfideel  the  aadeot  Dorian  mode  or  scale  (the 
beatl0<  the  (keck  musical  system)  in  which  tw<>  -.ctrachords, 
Mviag  the  semitone  between  the  bwest  note  and  the  next  above 
it,  am  aupcrimposcd  (s^x  Bourgault  Diiooudtay«  latfodyetiaa  to 
JO  Ckansens  de  Grice  tl  d'Oricnt). 

!•  must,  however,  be  remembered  that  the  popular  instinct 
knows  noihing  alwut  tetrachords  or  scales,  which  are  abstractions, 
and  only  crcati^s  rr.i  liMiifs,  or  ;U  least  successions  of  sounds,  which 
are  the  out  ward  cxprrasion  of  inward  feelings.  The  Greek 
theorists  therefore,  in  recurdinj;  certain  modes  as  being  in  nse  in 
their  day,  were  in  effett  merely  stating  results  arrived  at  by 
analysing  popular  melodies — and  from  the  persistence  with  which 
the  Greeks,  and  following  them,  moat  of  the  musical  liistorians 
of  Kuropc,  have  insisted  upon  a  ictnidiaiidal  bean  far  tlieett  of 
nnuicitaugrheaaaiiBiedthatiiiiheaenehtdieee  baabcf  four 


It  fa  a  featuie  whkh  marks  a  considerable  number  of  folk- 
aoop  iMird  in  Greece  at  the  present  day,  and  also  of  many  folk- 
songs which  are  not  Greek,  the  Breton,  for  example  (set  Hour- 
gault  Ducoudray,  Chansons  de  Basse- Brftagne).  The  iniir\  al  of 
ii  fourth  is  nearly  always  prominent  ttm  in  the  music  of  s-ivagos. 
If  it  is  n.iturai  to  c(innc>cl  lhi>sc  facts  with  the  drop  of  a  fourth, 
characlrristir  of  the  spr.-vicinR  voice,  it  is  dangerous  to  ;issume  an 
exclusively  "  tclrachordal  period  '"  of  primitive  song,  at  any  rate 
till  it  can  be  sliown  :hat  melodies  based  on  other  prindplcs  did 
not  exist  side  by  side  with  those  that  arc  tetrachordal.  From 
tlx  rise  of  a  fifth  and  the  fall  of  a  fourth,  the  octave,  which 
reauhs  from  combining  these  intervals,  may  well  have  become 
at  a  very  early  epoch.  Indeed  a  prolonged  howl  b«fhi- 
r  im  a  high  ntrtn  and  rtiamiirilim  a  fiiH  nrtBTr  in  aniHtmMi  or 
irtdy  taaenhlingi  aaMilBMar*Ha  leoofdad  both  of 
theCaribandef  thenativcsof  AnatcaHa,  aDthetfanHtaiityvith 
the  octave  need  not  presuppose  an  advaBced  stage  of  musical 


To  pass  ihmi  the  sphere  of  mere  spectilation  nearer  to  the 
domain  of  history,  it  m.iy  be  a,sscrtc<]  with  coiiiHlencc  that  the 
oldest  form  of  son>;  or  chant  which  can  be  estalilished  is  found 
in  certain  recitation  fiintiulac.  These,  asisnatural,  will  be/ound 
to  be  derived  from  the  rise  and  fall  of  the  voice  in  speech.  It  is 
therefore  not  surprisinR  th.it  (_),  Kleischer  (Sammelbtindc  der 
inUrnationaUn  Musik-OescUschaJi,  Jan. -Mar.  1002)  is  able  to 
trace  practically  identical  formuUc  in  the  traditional  methods 
of  reciting  the  Vedas,  the  Koran,  the  Jewish  and  Christian 
Utnrgies.  The  simplest  iann  consists  of  four  ootca  (a  ^liatwiic 
tettacfaord),  a  ledting  note,  preceded  bgr  two  nataa  liifaf  to  it, 
and  iaUewed  bgr  a  faO,  or  cadence,  ler  the  doae,  the 
afaewe  the  reddng  neta  m  oidar  to 
eraonvdhwtetheMtmaf  tbeaHtanoa.  An  aatcoded  form 
is  both  nEtoral  and 


The  intluenrc  of  thcsc  and  similar  formulae  '  upon  popuhUT 
mcloiiics  can  be  illustrated  by  countless  examples  (for  which 

'  The  derivation  of  such  formulae  from  more  primitive  incan- 
tationa  of  magjcians  and  medicine-men  is  a  possible  and  plausible 
iheoo  J-  Comhacien,  lo  MmnpiK  m  Mt  H  $m  mMon, 
Paris,  1907}. 


the  reader  is  fefcnad  to/.J#.C.).  As 
the  melody  of  the  Christian  hymn  which 
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wl    et   cos  •  to  •  4B  •  e. 
Another  ia  the  Htmcariaa  folk-emg:  Nm  StMm. 


Many 
the  foBowing 


hmaeiBt  yeKa,  «f  lAich 
of  it,  faiBi  an  saetntial 


TTJ  J  II 


This  corrcsi>on(Ls  closely  with  the  third  example  given  above. 
That  tile  nitlo<iic3  in  question  are  of  Krc.u  anti()uity  may  be 
inferred  from  the  fact  that  they  arc  altnosl  CDntinetl  lo  the  oldest 
class  of  iolk-song,  that  which  celebrates  .May  Das'  and  the  begin- 
ning of  spring.  M.  Tiersol  {La  Chanson  popuiaire  en  France, 
Paris,  i88g)  plausibly  finds  in  them  a  survival  of  a  melodic 
fragment,  which  may  have  belonged  to  pagan  hymns  in  honour 
of  spring,  baaing  his  supposition  upon  the  fact  that  the  phrase 
in  qucatioa  oocdis  in  the  mckidy  of  the  £aatcr  hymn  "  O  Filii 
et  FIBae."  The  medieval  Church,  acUflf  ««  principles  bniliar 
b  aHagee,  may  wdl  have  hdpcdtoaaeneapetaBiiiaChtiattaii 
f cathral  by  adopting,  not  mady  old  litea  ud  obacrvaacea,  hot 
the  actual  mdody  with  which  these  had  for  ages  been  associated, 
A  similar  survival  in  French  folk-song  is  that  of  the  melody  of  the 
Tonus  pcrrf,rinus,  the  chant  used  for  the  psalm  "  When  Israel 
came  out  of  Egv  pt  "  (mentioned  in  the  gth  century  by  .Aurtlian 
R6om6  as  being  very  old).  Its  appearance,  hke  that  of  the 
Easter  hymn,  in  sonpi,  which  on  other  grounds  can  be  proved  lo 
be  of  great  antiquity  .  ("iints  to  the  probability  of  its  being  of 
popular  origin.  It  also  bears  equally  strong  marks  of  being 
derived  from  a  recitation  formula,  as  indeed  ita  appiopilation 
for  chanting  a  psalm  sufficiently  indicates. 

Endeavours  to  detach  other  primitive  formulae  from  ihe 
pepwiaf  melodies  in  which  they  ere  eashrhied  form  a  branch  of 
feikphm  now  being  actively  punned.  It  may  be  hoped  that 
'*  conqMiative  nciodalogy  "  — if  the  pfanae  nay  be  ooinad---wjU 
do  for  thle  o^artncnt  ef  nnaical  kaewledie  what  tbej 
of  ooniiaiative  philology  has  doae  Car  bnnHiia. 
(iJtJG.  1. 1)  has  cndeawured  to  trace  the  hiitoiy  m  Europe  of 
the  primitive  phrasc-s  belonging  lo  the  melody  of  "  Les  Series  " 
(or  Unus  est  Deiu)  as  given  by  De  Villemarqui  in  Bantu-Brtit 
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No.  1,  in  the  musical  appendix,  as  also  of  the  opening  phrsue  in 
the  old  Chrisiiunhymn,**  Oondtooralmeadanuii"  (sttribntad  to 

Bi&hop  Ambrose); — 


m 


The  phrase  here  belongs  to  a  melody  in  the  Phrygian  mode,  but 
when  it  is  used  in  major  melodies  its  chancteiistic  notes  are 
those  of  the  oommon  choid,  with  aiiie  to  the  sixth  at  the  point  of 
diBtax,  camqMnidiBg  ta  the  rite  in  the  tedtathm  fonmilae 
given  ahove. 

B7  what  piooeaica  the  notea  of  the  Qmnon  dioid  became 
naivenally  established  it  is  not  poHible  to  detenabM,  but  it 
may  be  sdd  in  a  general  way  that  the  lefcfence  to  a  given  tonic 

was  felt  in  all  ages  to  be  a  neoessaiy  condition  even  of  the 
simplest  melody,  and  that ,  as  the  mdodic  instinct  grew,  an  almost 
equal  uuCLisitv  v.,;-;  fnum;  fur  a  point  of  Contrast,  and  thai  this 
point  of  contrast  luiiimc  vvjLh  mosl  natintis.  of  Aryan  origin  the 
fifth  note  above  the  tot. i;_ . -il  any  rati-  in  the  moru  popular  -scales. 
Combarieu  iL<:  MunijUf  ,  p.  observes  thai  we  owe  the  Use  of 
the  uctave.  the  fifth  and  the  fourth  to  the  Viulh  and  Fail,  b'jt 
that  the  importance  of  the  thini  in  o\ir  mniiern  musical  system 
is  due  to  the  instinctive  genius  of  thr  W  ist  ami  Xorth.  i.e.  to 
England  and  Scandinavia  (sec  also  Hugo  Ricmann,  Gtschichte 
der  Musiktheorit,  Leipzig,  i8g8,  and  Wooldridge,  Oxford  History 
oj  Uusk,  i.  161-162,  where  the  well-known  quotation  from 
Gifaldus  Cambrienais,  or  Gerald  Barr>-,  of  the  12th  century, 
esiahlisWng  the  lut  of  paitsdnging  in  England,  is  given).  If, 
an  has  been  sfaown^  tbe  of  naagr  mrindhia  can  be  tuned  to- 
fonnulae  orf^natly  laed  for  chanting  or  ndtbig,  it  must  not  be 
forgotten  that  fononlae  thus  derived  ssstUM  very  different 
characters  undirtliaiBflneaoe  of  more  dedded  rhythms  than  that 
of  spooch.  To  accompany  bodily  movements  (wWch  by  a  natural 
law  bi-comc  rhythmical  ssheii  often  rcpcatfd'l  with  music,  vocal 
or  inslrurneutal.  is  an  almost  un:vcrsal  human  in.stinct,  whether 
to  alleviate  thr  burden  or  the  monotony  of  labour,  ab  in  rouing, 
sowing,  spinning,  hammering  and  a  st  ore  of  other  p\irsiiits,  or  to 
promote  pleasure  and  excitement,  as  in  the  dance. 

It  is  unsafe  to  infer,  as  some  have  done,  from  the  custom, 
known  in  all  agca,  of  dancing  and  singing  at  the  same  time 
that  song  arose  as  a  mere  accessory  to  the  dance.  It  is  more 
probable  that  the  dance  has  its  origin  in  the  mimetic  actions, 
which  are  the  natural  accompaniment  of  rudimentary  song.  At 
the  same  time,  no  one  will  deny  that  races  with  ballads  of  their 
«wn  early  made  uae  of  them  for  the  dance,  and  that,  especially 
on  the  rhythmical  iida,  OMlo^y  OWM  to  tho  dance  an  incalculable 
debt.' 

Ti  may  be  assumed  then  that  opon  some  such  basis  as  has 

t>ecn  roughly  indicated  the  different  nations  of  the  world  have 
developed  c.ich  their  own  musical  phniseology.  emanating  from 
and  ansnering  lo  their  several  needs  and  temperaments  and  that 
the  short  melodic  phrrisc-i,  out  of  which  folk-tunes  arc  made,  have 
their  roots  in  a  past  ,ts  distant  as  thai  in  which  the  elements  of 
language  were  formed,  and  that  the  fiopular  instinct  which 
through  countless  ages  has  ilivcrsitied  those  furms  and  arrangc<l 
them  into  melodies,  whose  constructions  arc  mostly  susceptible 
to  analysis,  is  the  same  instinct  as  that  which  haa  given  to 
language  its  grammar  and  iu  syntax. 

In  preceoding  now  to  the  actual  history  of  song  in  Europe, 
it  must  be  remenbeied  that  it  is  inseparably  connected  with 
fmniij  iif  Poc*!/'  BScMy  tfll  within  comparatively  leoent 
atair*  thMt  oootiaued  to  fulfil  ita  acig^nal  function  of 
••••'1  enhancing  tlie  vnlne  and  exprcaBvcnesa  of  lancuagc. 
For  poetry  of  tbe  epic  kind  with  tho  bilg  fiOM  ooainon  to  eaiiy 
European  peoples,  some  such  forms  of  chuthig  as  have  been 
iBdicatodwuat  have  sufficed. 

'For  the  growth  of  the  refrain  from  communal  dancing  and 
singing,  see  C.  J.  Sharp,  English  Folk-Songs,  p.  93.  Nor  should  the 
assocwfww  of  danciiw  with  all  primitive  religious  ceremonies  be 
forgotten  see  K.  J.  Fneman.  Sattit  «f  Hditt  (1907). 


Melody,  as  we  understand  it.  with  compact  form  and  balanced 
phra-ses,  coul<l  or]l>  ha\e  existed  if  and  when  the  same  qualities 
apjwared  in  popular  p.ietry.  This  was  probably  the  ca&e  long 
before  the  taste  for  long  epic  narratives  began  to  disappear  in 
favour  of  more  concise  forms  of  ballail  and  of  lyric.  The  stanza 
form  must  have  been  generally  familiar  in  the  early  middle  ages 
from  the  Latin  hymns  of  the  Church,  and  these  hymns  themselves 
arc  likely  to  have  been  formed,  in  part  at  aiiy  ntC^  OB  MMM* 
which  were  already  known  and  popular. 

We  have  detinite  information  that  in  the  early  middle  ages  two 
soru  of  piHHilar  poetry  existed— the  liistoriMl  baUads  (desren- 
danU  of  thoae  alluded  to  by  Tadtua  la  hh  < 
as  characteristic  of  the  Gcnaaas,  and  as  1 
their  only  histotical  reooidt),  and  popular  songs  of  • 
character  which  caused  them  to  be  described  a»  MOfin  Mf^wia 
by  St  Augustine;  the  cooncO  of  Agde  ($06)  forbade  (^iiiidana  to 
frequent  assemblies  where  they  were  sung:  St  Cisaire,  bisbofl 
of  Aries,  speaks  of  the  chants  diiiboli<fues  sung  by  country 
folk,  I'ljtli  men  and  women;  the  L'uuiid]  o;  Chiluiis  mrn.iccn  the 
women,  who  seem  to  have  been  the  chief  otienricrs.  with  e.vcom- 
municaiion  and  whi[ijting;  lastly  Charlemagne,  whose  love  for 
ihc  better  cla.ss  o!  s(mg  is  attested  by  the  fiict  that  he  ordered  a 
<  oiled  ion  of  tliem  to  be  made  for  his  own  use,  said  of  the  other 
"canticumlurpe  et  luxuriosum  circa  ccclesias  agercomnino,  quod 
et  ubique  vitandum  est."  Beyond  the  fact  of  their  existence  we 
know  nothing  of  these  songs  of  the  eariy  middle  ages.  Theii 
inflnenoe  on  the  popular  mind  was  vigoiaiaty  resi^led,  aa  w« 
have  Men,  by  the  Church,  and  for  many  centuries  efforts  wcr 
made  to  aupphmt  them  by  songs,  the  suhjacts  of  which  wten 
uken  from  the  Gospel  narratives  and  the  Hvoa  of  the  saints, 
so  that  folk-song  and  church  song  strove  tagetiter  for  pc^Milatity. 
Doubtless  the  diurch  aong  borrowed  musical  rlcmmts  fnn  ila 
rival:  nor  was  the  folk-song  uninfluenced  in  its  turn  by  the  tradi- 
tional  music  of  the  Cliurch.  Isi  considering  this  latter  music, 
it  is  irni>ortant  to  distinguish  between  the  melodies  adapted  to 
.  the  prose  portions  of  the  ritual  without  definite  rhythm,  and  those 
I  of  the  hymns,  where  the  metre  of  the  Latin  verses  and  their 
-Stanza  form  necessitated  a  corresponding  rhythm  and  musical 
form.  Rhythm  in  music,  w  hich  has  its  origin  and  counterpart  in 
the  regular  bodily  movements  involved  in  various  departments 
of  lal>our  and  in  the  dance,  must,  as  has  already  been  said,  have 
always  been  an  essential  feature  of  popular  melody,  and  it  is 
reasonable  to  conclude  from  its  absence  in  tbe  plain-song,  and 
indeed  formany  centuries  in  the  compositions  of  musicians,  which 
had  the  pUin^aong  for  their  basis,  that  thcK  hymns,  which  repre- 
sented the  popular  part  of  the  Ckodi  aatvleM,  me  also  repce- 
scoAntiveof  the  popular  tastcsof  the  tone.  InattageatheChuich 
haa  dftun  largely  from  popuhir  song  for  tiw  mdodlM  of  ita 
hymns.  It  la  moreover  in  the  highest  degree  iminofaoUa  tlmt 
the  Church  should  have  been  able  to  evolve  out  of  its  inner 
consciousness,  without  pre-existing  models,  a  melody — 10  take 
a  single  instance — like  that  of  "  Conditor  alme  sidcnun  " — the 
survival  of  which  in  inunmcnliln  Ewwpeaa  inilwiws  haa 

nlrc.'.'ly  lM*en  alluded  to. 

Numerous  additions  to  the  store  of  plain  song  mchxiies  were 
made  by  the  monastic  composers  of  tbe  middle  ages;  the  most 
notabte  is  that  of  the  Dies  Irae,  of  whidi  the  mnda  an  attributed 
to  Thomas  de  Cclano  (d.  1250). 

Reference  should  also  be  made  to  the  music  of  the  liturgical 
dramas  or  mysteries,  popular  in  medieval  times:  The  Lamtntalitm 
of  Racket,  Tht  Wise  and  Foolish  Virgins  and  The  Prophets  01 
Ckriit,  are  given,  both  text  and  music,  in  ConaKmaker's  L'Uar- 
mmde  tu  moyeH  Age.  Thxf  nflect  the  severe  style  of  the  phun- 
song.  and  were  prolMliih'  intended  Cor  cultivated  rather  than 
popular  audiences.  The  ume  Is  probaUy  trte  of  the  aectilar 
songs  quoted  in  the  same  work.  These  have  a  IpOCial  totcrcst 
as  being  the  earliest  sperimensof  song  which  have  comedown  to 
us  in  Christian  times.  The  licst  kiiuw  a  is  the  "  Complainte."  on 
the  death  of  Charleiriagne  irjuotcd  in  many  histories),  the  digni- 
fied, if  somewhat  drear>',  melody  of  w  hich  revolves  mostly  on  the 
first  three  notes  of  a  major  scale,  once  rising  to  the  fourth  (thus 
lecaUing  the  old  reduthm  lofmula).  Rhythm  is  piactlcally 
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•bant.  OntteodnrliaadfttaeioiigialiaMu-ef  OttolE. 

dcfioite  rhythm  and  a  «fcgiBC  of  tunefuloesa.   The  " 
Ottino  "  was  a  well-known  air,  which,  unlike  the  rest  of  those 

qiiotod  by  Cousscm.ikrr.  was  probably  of  popular  origin,  for  the 
Latin  wurilH  du  not  lit  ibc  melody  and  probably  represent  a  free 
tmnslation  from  aa  Olitaal  in  the 
Modus  OtHnc. 


iMc-te  flWBi^ira  Ml  •  a  damcol>lo-cat  Rt-b-tl-um 
ca-au       m>bi>to     in  -  flam  -  ma  •  tur. 

( 1 2  morr  slanza.'.) 

More  rumurkable  still  is  a  "Chanson  dc  Tabic"  of  the  loth 
ccnturj.  a  rc;ill>  graceful  tncltxly,  ihf  quotation  of  which  may 
strvc  lo  desiruy  the  iJlus;un  that  the  major  bcale,  so  often 
(lescrilifd  as  modern,  has  any  other  claim  to  the  title  than  the 
(act  that  it  has  been  preserved  by  modem  mimciaiu,  while 
otbcn  Iwve  been  tftauiied. 


[=irl_i  ,  — 1 

1.  - 

Jsiii,dul-cifl  s-m}-C8,ve-iii  -  to,  qinu  a-cnt  cor 


flK-un,    or  ■  na-men-tis    cunc  •  tis   or  -  na  -  turn. 

Ik  ths  auiie  coUectieo  may  be  found,  b«id»  vtbtr  UMnia] 
two  odM  of  BoetUna  and  two  ode*  «f  Honce,  Mt  to 
but  idKtber  the  ineMin  gfvca  lepmeat  nedfeiral 
muafc  or  Rooma  mtnic,  corrupted  or  not.  it  is  inpouible  to 
detendne.  1%eae  ittnta  have  been  dwelt  upon,  for  they  not 
only  repn-^cnt  some  kinds  of  music  that  were  sung  in  the  of  li  and 
lOth  centuries,  but  indicate  the  sources  from  which  Liti-r  on  the 
work  of  the  troubadours  was  derived.  They  may  be  summctl 
up  as  a  church-song  and  folk-song,  and  the  songs  by  more  or  less 
cultured  persons  made  after  these  models.  For  the  sulisequeiii 
history  of  the  art  the  fulk-»ong  represents  by  far  the  most  potent 
influence,  but  the  melodies  quoted  by  Couascmaker  which  might 
be  regarded  as  the  works  of  the  popular  instinct  afford  in- 
sufficient daU  for  safe  Keneralication.  Moredirect  e\ndence  is  to 
be  found  in  the  i  ith-century  paMMat  pbty—Le  Jeu  dt  RMn 
et  de  Utrion,  till  within  recent  yean  oouMered  M  tb»  wwk  of 
Adam  da  hi  Hale,  but  suKe  the  able  cMdmn  of  M.  TIaaot  in 
the  «uik  nfemd  to  abofe,  likely  henoefottb  to  be  Kgatded  as 
'  This  melody,  wbleb  is  plainly  derived  from  lecitation,  with  A 
a»  tonus  tarrtns,  cloaely  reiemhle*  that  of  LjAimir,  a  folk-somr  of 
the  Faeruc  islanders,  nolpfl  bv  H.  Thuren  in  IQQI  and  klentitied  by 
him  With  .1  ;m\r  n-citatiuri  I"  Fili  care")  from  a  I2th-»'fntur\ 
Draint  lilurgiqne  "  dttt  i|)heml  by  O.  Kleisi  hi  r,  XrumfK.\!'.i'hrn, 
Bd.  II.  p.  J3).  See  Foikesanztn  paa  Farxvrr.r,  H,  Thun  r  :i  r^[K-nh,igt  r, 
1908).  Identity  of  style  Ixnween  a  popular  sopk  of  the  9lh  rentur>% 
a  draiHt  liturpqiu  of  the  lath  and  a  folk-aone  siiU  sung  in  tfceaoui 
is  sufficiently  striking — capccially  in  view  o7  the  fact  that  la  the 
Fnerin'  lslanasinscrumpni.il  mnvic  is  |>rai-t!r.il'v  unknown. 

-      rd  Ashburnham  h.n  a  Nirt;!  nf  the   lorh  ftntun.',  "dan* 

Icquei  lea  diKomrs^^rects  de  I'Eneide  sont  accooipago^ de  notations 
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the  eldMt  coOflctioa  of  fdtwjiiv  in  ■iit«Ha:fDrtbaari|iMl 

oooqxMitions  which  Mahre  Adam  has  bequaathed  to  pealMUy 

preclude  us  from  believing  that  he  could  have  originated  the 

dainty  air>  n)f.l,'iiiUHi  it:  ihal  play,  of  which  Rohin  m'oime 
is  generally  tamiliar,  and  is  sli.l  lo  be  heard  cm  the  lips  of  peasants 
in  the  north  of  France  (see  Tiersoi,  p,  -i-m,  n  ),  If  M.  Ticrsoi's 
view  is  correct,  the  melodies  in  Robin  el  ftfarion  may  be  taken 
to  represent  the  (Kipular  >tyle  of  an  epoch  considerably  anterior 
tothedatcoi  the  play  iiseli  Ubough  allowance  must  be  made  for 
the  corn'cting  hand  of  a  professional  muaidaD)  vfakh  ia  OW 
excuse  for  introducing  tbem  at  this  place. 

Before  speaiking  of  the  songs  of  troubadours,  trouveres  and 
minnesingers,  allusion  must  be  made  to  a  class  of  men  who 
played  a  port  the  importance  of  which  both  in  the  social  and 
polkicai  lUe  d  the  oiiddk  a«ei  ia  Mated  1^ 
pmia,  via.  tba  tkaldi,  haedt  «r  ; 
flf  the  mMical  and  pMtieal  tiaditioos  of  the 
njsei'al  eoontriee  to  wUdi  tbey  bdo— sd.  Thef  varied  gteatiy 
in  rank.  Some  were  attached  to  the  Rtiaiiaof  kings  and  nobles, 
whilst  others  catered  for  the  ear  of  the  peasantry  (eventually 
to  be  classed  with  jiigj;lcrs.  acroUits.  bearvvards  and  the  like, 
sharing  the  unenviable  reputation  which  .ttlaihi-d  lo  these 
representatives  of  [xjpular  medie\al  anr.i^cnu  n!s '  I  hal  ihcse 
latter  were  also  welcome  at  the  halls  ui  the  Rreal.  is  an  i-stab- 
li^lieil  ;;icr,  wliich  may  serve  a*  a  reminder  that  in  feudal  limes 
ihe  distinction  that  now  cxi.sts  l«;twccn  the  music  of  the  culti- 
vated classes  and  of  the  peasantry  was  but  slight.  The  style 
of  the  church  music  was  as  imivenally  iaaailiar  as  the  style  of 
the  folk-song.  For  mtisicians,  both  otaj^  and  low  degree,  no 
other  modelB  existed.  TfaisfactlBpalCBtlyckar  when  the  aon^ 
of  the  tioabadoHB,  taouvina  and  nhuwaingiM  ate  atiidiad. 
Thoae  wiaats^  contimied  the  tiaditlaas  of  the  better  data  of 
their  pndceaaan,  with  ftnvmgi  after  a  more  poUahed,  dabonte 
and  artistic  style.  In  forming  their  style  upon  an  admixture  of 
folk-song  and  church-song  they  in  fact  asaimilated  neither,  and 
created  a  mongrel  pnxluct  without  real  vitality — a  pruiluct  thai 
left  practically  no  mark  u|X)n  the  subsequent  development  of  the 
art.  The  astonishing  skill  which  they  exhibited  in  adapting 
the  language  of  (K)etr>'  lo  the  most  complicated  metrical  forms 
deserted  them  when  they  touched  the  quesiion  of  musical  ic/riii 
ami  1)1  melody.  Indeed  their  music,  except  in  rare  instances, 
was  an  adornment  which  the  j)cx.-lr)'  could  have  dis[>ensed  with. 

and  may  be  regarded  in  lite  main  simply  as  a  oniceasion  10  the 
iiiiiiWMWiaicastoasof  traating  music  and  poetry  aa  iitpafabte 
arts. 

The  real  importance  of  these  courtly  minstrels  in  the  history 
of  song  oonBsta  in  their  bavini  finnly  wtatolished  the  rhyaung 
stasHi  as  tba  vdnda  for  the  Mpmriaa  of  lyricd  CmKis,  for 
with  the  rbymfng  atanaa  a  correspooding  compact  and  tjn- 
metrical  mdodie  iorm  waa  bound  to  cobm.  It  waa»  bowavcr, 
reserved  for  the  popular  instinct,  and  not  for  trouvtees  and 
minnesingers,  to  develop  this  form  (it  is  probable  too  that  Rome 
al  least  of  the  st.iii/a  forms  cmploye<l  belonged  first  lo  ix>pular 
poetry  and  were  allcrwards  developed  and  elaborated  by  these 
musicians  of  the  great  houses),  I'hc  scheme  urH)ii  which  the 
lyrical  stanza  was  usually  h.uscd  w.-is  one  in  whiih  two  simiUir 
(Kirts  (called  by  the  (jerman  Miislcrsitif^crs,  Slolirn  or  props, 
and  constituting  the  .<H/ji;ci<;(i^  or  ofH.ning  songi  were  foUoweil 
by  an  independent  third  part,  the  length  of  which  was  rnt 
prescribed  (called  Abgcsang  or  concluding  song).  The 
complete  stanza  was  called  lAed  and  waa  kait  together  by 
difieient  schemes  of  rhyme.  For  the  first  part  tba  UmuviKa 
and  Meittersingers  were  content  with  some  simple  phiaae,  often 
bomwed  direct  from  the  folksong,  lepcating  it,  as  was  natural, 
for  the  exactly  similar  second  part:  than  for  the  third  the 
style  was  apt  to  dwia  to— ids  tba  oadaitaifiril  iBil  to  wander 
aimlessly  on  to  an  tmoMivfaictng  conchnion.  The  potndar  in- 
stinct was  finer,  for  wc  find  in  innumer.iblc  folk-songs,  belonging 
to  the  14th  and  15th  centuries,  that  the  greater  length  of  the 
Ah^tong  was  seized  upon  as  an  opportunity,  not  merely  for 
intnducing  fresh  material,  after  the  repetition  of  the  phrase 
attached  to  the  two  5MI(ii,  but  also  for  a  wtnm  to  that  phiase. 
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or  some  reininilCBiKe  or  ▼arimtion  of  it,  by  wsy  of  conclusion, 
thut  piodudng  •  compact  form,  tmmvixig  to  the  natural 
iwiuinawttt  oi  the  artistic  sense.  Thus  the  favourite  scheme 
of  the  tionlMidoun,  whkh  may  be  iqiRMBted  as  AAB,  had 
dewloped  io  the  foik^oog  unto  the  scheme  AABA— and  this 
scheme  hsB  sewed  far  thouisiiidl  of  pgpuhur  melodies  tbroughout 
Ennpe.  In  some  noe  esses  the  oootiaating  portkm  might  be 
conceived  as  implying  modulation  into  the  key  of  the  dominant, 
thus  foreshadowing  the  form  of  the  first  movement  in  modem 
sonatas  and  symphonies. '  But  the  present  writer  is  sceptical, 
from  the  evidence  afforded  by  lolk-MJnK  melodies  recently 
collpcied,  of  an  instinet  [or  modulation  among  a  pcasan;ry 
unfamiliar  with  harmonic  music.  Be  that  as  it  may,  the  courtly 
minstrels  both  oi  France  and  Germany  rendered  a  real  service 
to  music  in  following  the  popular  verdict  in  favour  of  the  major 
scale  or  Ionian  mode,  and  in  so  doing  prepared  the  way  for  modern 
harmony,  which  is  based  upon  a  particular  relatioiuhip  of 
contrast  between  the  notes  composing  the  chord  of  the  tonic 
and  those  omiposing  the  chords  of  the  dominant  and  the  sub- 
donlaaiit— *  nklionsUp  inhetent  tn  no  other  scale  of  the 
Gregecfaut  ^rMem  but  the  lonisiL  On  it  the  secret  o<  musical 
form  in  tlM  modcin  sense  depends,  for  it  brings  irith  it  tlie  pa<wer 
of  modulation  (unhnown  to  medic\'al  tioM)»  It.  the  power  of 
treating  the  same  note  as  belonging  to  diffeient  tone  centres 
(G,  for  instance,  as  the  dominant  of  the  scale  of  C,  and  also  as 
the  tonic  of  the  scale  of  G),  and  the  further  power,  by  means  of 
the  chord  of  the  dominant  seventh,  of  proceeding  from  one 
tone  centre  to  another.  .\s  long  then  as  musicians  held  the 
Ionian  sLalc  ai  ait:.  s  length,  jifufiresss  in  the  modem  direction 
was  im[K)&sibk-.  1  iiey  did  indeed  arrive  eventually  at  the  goal, 
partly  through  the  practice  of  using  popular  melodies  as  the 
foundation,  or  canlo  Jfermo,  of  masses  and  motels,  and  of  arrang- 
in(  the  melodies  themselves  for  choirs  of  voices,  and  also  through 
the  incfesiing  need,  as  the  art  of  part-writing  became  more 
dslionte  and  better  understood,  of  modifying  the  strict  char- 
Mlcv  of  'tiie  Biodfi  by  the  tntiodiictioii  of  MddHitalSi  till,  as 
Sir  Hubert  Fsny  nasil*,  '*af(er  eentwries  of  gMdnai  sad 
esuttotts  pwigieas  thqf  BhhMteiy  csmpieted  •  scale  widch  they 
had  known  all  along,  but  bad  rather  looked  down  upon  as  an 
inferior  spedmen  of  its  kind."  The  melodic  instfaict,  thtis 
developing  consciously  in  the  minds  of  trained  musicians,  and 
unconsciously  in  the  makers  of  folk  songs,  arrived  eventually 
at  the  same  result.  But  the  major  scale  once  firmly  cstaU- 
lishcH.  the  trained  musician  based  u|>on  it  a  new  art  of  harmony; 
further,  he  mo<lilied  cxistinK  minor  scales  for  harmonic  [Hirposes, 
leaving  the  old  traditional  scales  .as  tin-  /.In.ist  exrlnsivc  po.s.scs- 
sion  of  the  folk-song  (which  has  cheri.'ihcd  and  preserved  them 
in  their  pristine  integrity  up  to  the  present  day)  and  working 
out  the  problem  of  musical  composition,  and  of  melody  itself, 
on  a  new  foundation.* 

The  fall  of  the  Hohenstaufen  dynasty,  and  the  troublous 
thnss  thkt  eniaed  in  Eumpe,  involved  the  removal  of  the 
patronage  to  wUcfa  the  higher  kinds  of  sdnatrdhgr  owed  their 
position  and  their  influence.  Song  pssaed  with  the  ckMe  of 
the  age  of  chivalry  from  the  noble  to  the  burgher  class.  The 
Uinnesingers  were  succeeded  by  the  MeisUrsingtn,  the  first 
gild  of  whom  is  said  to  have  been  established  in  iT,it  by  Heinrich 
von  Meissen  (popularly  known  as  I'rauenlub)  at  Mainz.  In 
their  hands  song  was  treated  more  in  the  spirit  ot  a  trade  than 
an  art,  and  subjected  to  many  absurd  and  jx-dantic  reRulalions. 
In  Wagner's  famous  (incra  is  given  si  very  accurate  ami  faithful 

'  For  examples  ice  fiohmc,  AUdetUsckes  Luderbuch,  No*,  iji 

foitc-iong  mekMdcs  are  often  tested  by  their  conformity 
or  otherwise  to  the  modes  as  known  from  medie\Til  cornpo«Ts. 
This  is  to  limit  our  conception  of  natural  foircs  bv  the  use  made  of 
ihem  by  a  few  men  at  a  partieuLir  epoch  for  special  purposes.  If  a 
mode  can  be  said  to  exist  fur  .i  nurjKisi',  that  nurposc  mcl  idy ;  t<i 
apply  to  modal  folk-melodies  ine  canons  laid  down  by  composers 
vnth  whom  mdody  was  a  amttUtt  ntglieeable  is  sheer  perversity. 
Recent  discoveries  ni  the  Ud  of  fdk-iong  place  us  in  a  far  better 
powtiwi  for  urvd-ntandtag  the  true  nature  of  the  modrt  than 
SMltfeval  COmpo«er> :  for  in  the  (olk-SOas  their  free  de\  clupmem  has 

not  been  hampered  by  resttictions,  whin  were  a  necessary  condition 
of  peilyphnnic  worfc 


picture  of  their  methods  and  ideals.  Their  importance  in  the 
history  of  song  consists  not  so  much  in  actual  voiit  achieved 
as  in  the  enthusiasm  widely  spread  through  tlicjr  mrsni  In  the 
class  from  wliich  nuiat  of  tlw  gictt  Gcmin  ''"t— ■»  mse 
eventually  to  sptiBf. 

The  ml  iDterest  for  the  Ustorisnnf  asnf  osntres  during  tldi 
period  not  In  the  attempts  of  mustids  and  burgher  gilds  to 
improve  upon  the  folk-song,  but  in  the  folk-song  itself.  Those 
who  have  studied  the  large  collection  of  medieval  melodies 
contained  in  Iliihmc's  Altdfulsches  Lkdirbuih  f'jr  Ciermany, 
and  in  lJuyse  s  licl  oude  iXcderlnnds/tf  Lied  for  the  Nether- 
laiiiis.  wili  tn\  oilier  grounds  than  those  mentiimcd  almve  l>e 
ready  to  cojilirni  lliis  judgment.  It  is  not  ttx)  much  to  say 
that  thiy  cmitain  many  of  the  noblest  melodies  which  the 
world  possesses,  earnest  and  dignified  in  spirit,  broad  of  outline, 
and  knit  together  in  all  their  parts  with  rare  and  unconscious 
art,  on  principles  of  structure  which  are  carefully  analysed  in 
the  chapter  on  folk-song  in  Sir  Hubert  Parry  's  Tlu  Art  o]  ilusU. 
To  the  examples  there  quoted  may  be  added  the  woikdeiful 
TagdUd  ("  Dcr  Dag  wil  aict  verboigben  sm"),  Ik  sek  aOtn, 

Bach  and  Moasrt  aie  rqsorted  to  hove  said  that  they  iradtl 
rather  have  been  the  author  than  of  any  of  their  own  oompoii- 
tioos),  and  "  Entlaubet  ist  der  Waldc  "  (which,  Uke  so  many  of 

the  popular  songs,  of  the  t4th  and  15th  centuries,  was  tItiliiHd 
by  the  Reformers  for  one  of  their  tiiiesl  hymns). 

.\  characteristic  feature  of  many  of  these  songs,  both  Gerrr.an 
and  Dutch.  Ls  the  mtlisnui.  or  vocal  flourish,  of  the  com  luding 
phrase,  derived,  if  (.ernuui  historians  are  to  Ir-  trusted,  from 
the  vocalization  on  the  last  syllable  of  tlie  word  Alleluia,  which 
in  the  early  Church  represcnte<l  the  congregational  portion  of 
its  services  and  which  afterwards  developed  into  the  sequences, 
so  popular  in  the  middle  ages. 

A  simitar  feature  is  not  tucommon  in  French  melodies  of 
the  same  period  (see  L'Amour  dc  mot,  Vrai  Dieu  d'amour,  and 
JMwi/to  mu,  Fkean,  in  Chnumu  dn  xV  jikfo,  by  Gaston 
Psiis  sad  Gevaert,  Puii,  187$).  If  the  dnunfag  Englidi 
song  "  The  Nightuigak  "  (Medieval  and  Flslnsooc  Society)  Is 
of  popular  origin,  it  may  serve  as  an  indication  that  these 
melismaia  were  also  common  in  England  (cf.  also  "Ah!  the 
sighs  that  come  from  my  heart,"  which  liclongs  to  the  reign  of 
Henry  \  111  V 

It  IS  in  the  highest  degree  unfortunate  that  no  collections 
were  made  of  Krigli.sh  i)opular  Mmgs  of  the  middle  ages:  every- 
thing [Mjitilb  to  ll'.e  fact  that  quantities  of  them  existed.  The 
importance  of  song  in  the  social  life  of  evtrj  class  is  attested  by 
all  the  chroniclers  and  poets.  .An  age  that  produced  "  Sumer 
is  a  cumin  in  "  (1240)  must  have  been  prolific  of  melody.  It  is 
impossible  to  regard  it  as  an  isolated  phenomenon.  The  beauty 
of  songs  by  early  composers,  and  of  others,  which  are  possibly 
of  popular  origin,  met  with  in  the  leigns  of  Ueniy  VIL, 
Heniy  VUI.,  Edward  VI.  and  EKssbcth  (see  Wooldridge'^ 
edition  of  Cha|ipcU's  Ppftitr  UndctfUmOUm  Tim)  «tM  n 
great  and  hcdUqr  activity  in  the  preceding  centuries.  It  is 
SUfSdeat  to  mention  Morle/s  "  It  was  a  lover  and  his  lass  " 
and  0  Mistress  mine,"  or  "  The  Three  Ravens."  which  though 
it  first  appeared  in  print  in  I'ni  is  undoubtedly  a  folk-song 
belonging  to  a  much  earlier  period  (for  versions  slill  to  be  heard 
.see  Kidson's  Tr,uiiininal  Ttmi-s).  The  same  is  probably  true 
of  "  A  poor  soul  sat  sighing  "  and  many  others.  It  is  to  he 
remarked,  however,  that  printed  versions  of  iK)i)ular  songs  can 
seldom  be  relied  upon  as  faithfully  representing  their  original 
form,  or  even  the  form  in  which  they  were  sung  at  a  particular 
epoch.  Editors  have  seldom  resisted  the  temptation  of  tamper- 
ing  with  popular  airs,  if  by  so  doing  they  can  render  them  mOR 
attractive  to  polite  tastes.  Within  recent  years,  howewri 
the  collection  and  publication  of  folk-songs  ban  bssn  UBdcitakn 
in  •  different  spirit— and  it  is  possibk  in  aMMt  countties  to 
Auiy  the  folk-songs  in  versions  which  have  been  taken  direct 
from  the  Ops  of  the  peuutty  «Bd  are  presented  wfthontcdfloriai 
sitstntiBns.  The  qnsstlan  as  to  the  propriety  of  snchaHstnliBnl, 
or  the  biier  question  of  what  is  ndtsiUe  In  the  wagr  «f 
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iostrumcntal  accompaniment,  nnc<i  not  l>c  discussed  here  more 
than  to  ixjinl  oul  that  the  stritlly  scientific  point  of  view 
— which  se«lcs  to  understand  the  iolk-song  in  its  native 
simpUdty — should  not  be  mixed  up  with  that  of  the  artist 
who  liau  U  adding  to  the  world's  store  of  beautiful  music. 

It  to  to  be  deplored  that  the  English  composers  of  the  15th 
•BdtfltkcaitiiikidklaotibUowtheeuiDpleQfDuich,  Genaaa 
and  FifBdi  nwriiiiW,  ^lAo  uUBied  popnbr  mdodia  u  the 
lonndation  or  ctmto  ]«m»  Of  tbdr  masses  aod  aotets  (one 
cnunplc  only  is  known, "  O  WestraB  Wynde  ")  and  abo  arrange 
tbem  in  parts  for  nuiieJoving  circles  (to  a  limited  extent  this 
appears  to  have  been  dooe  in  England,  e.g.  the  Freemen's 
Songs  in  DeiUfromtla) .  But  in  England,  as  in  other  European 
countries,  survivals  of  mcfiicval  melodies  arc  still  to  Ix-  iDumi 
among  the  peasantry  in  quantities  which  vary  aixoniinR  to 
the  degri-c  in  which  modern  music  has  pcnctralctl  lu  country 
districts.  In  Germany,  for  iiist.mce,  where  nnisiral  culture 
has  been  most  widely  spread,  the  medieval  folk-song,  according 
to  Herr  Bfihme,  is  no  longer  heard ;  it  is  possible,  however,  that 
this  statement  may  be  contradicted  or  modified,  if  the  same 
auntematic  search  for  the  Germanic  folk-song,  which  has  been 
made  leceotiy  in  France,  England  and  elsewhere,  is  undertaken 
bciof*  ft  it  too  late.  Melodies  formed  by  oomposera  under  the 
ptiadplcs  of  nodeta  haimiWBM:  mmlc  have  laigely  uauiped  their 
pbce.' 

The  foOt-aong  is  eventually  killed  by  the  prodncts  of  the 
musical  manufactories  of  the  town.    The  peasantry  provided 

with  songs  from  outside  is  relieved  from  the  necessity  of  pro- 
viding for  its  own  needs,  or  of  cherishing  with  the  love  of  earlier 
times  its  own  trRilitmniil  irhcritanrr.  Il  is  true  that  for  m.-iny 
centuries  numbers  u;  iiini|H)Scii  sor.jjs  have  found  their  way  into 
the  popular  rejiertory  and  have  there  undergone  in  many  in- 
stances transformations  w  hich  serve  as  a  complete  disguise  to  their 
real  origin:  but  in  general  a  fine  car  can  detect  these  intruders. 
Fcr  even  when  they  have  suffered  change  or  transformation 
111  fhttffftg  through  a  new  environment  the  stamp  of  an  individual 
or  a  period  remains,  wheieaa  the  folk-song  of  tradition  is  the 
work  not  of  one  age,  but  of  aaany,  not  of  the  individual,  but  the 
colfective  mind.  For  Magi  made  by  nncnltivrntcd  persons, 
aad  poaaadoa  to  othewwithmit  the  aid  of  writing  or  ot  printing, 
aooB  loae  In  the  eouiie  of  otal  transmisaloii  em  andi  tiacea 
of  individiial  antbonlnp  as  they  may  once  have  poaaesaed. 
Moreover  the  makers  of  folk-songs  are  concerned  with  nothing 
so  little  as  the  attsertion  of  their  own  Individuality.  They 
know  that  it  is  the  most  familiar  that  is  the  most  acoeptahle. 
Novelty  has  no  charms  for  themselves  or  their  audiences. 
In.stinct  as  well  as  policy  keep  them  to  reco>,ni7ed  types  and 
formulae;  and  the  innumcrahle  variations  which  these  undergo 
fnm  at'e  to  age  arc  probably  far  more  frequently  due  to 
lapses  of  memory  than  to  capacity  for  invention.  Major  tunes 
inadvertently  sung  in  minor  modes,  or  vice  versa,  or  the  accidental 
application  of  a  tunc  to  verses,  for  which  it  was  not  originally 
intended,  give  rise  in  many  cases  to  practically  new  melodies. 
Though  an  anthor  niight  be  namedt  if  it  were  paanble  to  know 
tiM  htaloir  of  •  faOHiidody,  fw  cadi 
ia  the  coatte  of  fu  Uttoty,  ft  to  dear  Hiat  anthonihip  of  thto 
kind  is  not  what  we  mean  triten  we  name  Oibdin  as  the  anthor 
of  "  Tom  Bowling."  The  theory  that  the  folk-song  ia  but  the 
degenerate  ofiFspring  of  a  cultivated  ancestry,  that  the  peasantry 
have,  in  fact,  taken  their  music  from  a  superior  class,  and  trans 
formed  it  to  suit  their  own  t.astcs  and  idiom.s,  has  been  and  is 
still  held  apparently  by  many  (sec  Closson,  Chansons  popidain-s 
Mgu;  and  Combarieu,  La  Mtuiqut,  p.  114).  This  is  tanta- 
mouiit  to  the  amuaptioB  that  the  pRaeaca  anoag  aoogi  of  the 

'  The  ORor  mast  be  guarded  against  of  supposinK  that  melodies, 
heard  to^y  amonc  the  puuiantry,  which  tuggeac  mc<lie\'al  limen., 
are  nere-warilv  rae[!?e\-al  in  orii;in.  It  ha<  been  already  imlicatetl 
(hat  dorian,  aojiian  and  mixolydian  mtxles  1  to  name  ttiose  which 
are  most  prevalent)  are  natural  modes,  not  church  modes;  lhc\  arc 
StiU  employed  by  folk-eingcrs  in  many  parts  of  Euro)H-.  A  melody 
ia  the  mooero  major  ncale  i*  jusi  as  liable  at  the  ptcsent  day  to 
BBfamit  to  transformation  into  the  niiiiolydian  or  some  other  nMide,  as 
■iiodies  toother  modss  am  Habte  ta  become  majcr. 


peasant n,'  of  beautiful  melodies  involves  pre-existing  musical 
civilization,  and  thai  the  [wpular  instinct  is  incapable,  without 
cultivation,  of  creating  melodies  that  ate  artistically  beautiful. 
It  would  be  difficult  to  support  this  aaamnption  in  the  case  of 
the  German  and  Dutch  medieval  songs,  to  whkh  reference  has 
been  made;  the  cases  that  could  be  dtod,  !a  which  wcll-knoWB 
airs  of  the  town  have  paaaed  to  the  country  and  suOcred  trana- 
formadon,  ace  jnaaliciiBBt  data  for  ratahiishing  a  gOBcral  rule 
as  to  the  otigia  of  iolk<«OBgi.  Indeed,  the  wy  fact  of  such 
trantfomatfam  tends  to  prove  the  edMenoe  of  a  strictly  popuUr 
music,  into  whose  idiom  the  town  music  is  transformed.  To 
deny  that  uncultivated  peasants  can  create  melody  is  to  forget 
that  the  lancniricr^  even  of  savages  have  their  grammar  and 
synta.\,  a.s  will  as  (juahiies  that  arc  rhythmical  and  musical, 
and  that  even  anions  civilized  [x-ople  those  same  qualities 
existed  loin;  before  thev  were  anal>TSc<l  and  tabulated  by 
grammarians,  and  further  developed  by  trained  literarv  men. 
The  case  of  melody  is  strictly  analogous  to  that  of  languages. 

As  every  country  has  its  own  store  of  folk-songs  in  which 
national  characteristics  find  expression  through  idioms  which 
differentiate  its  songs  from  those  of  other  countries,  it  would  be 
arbitrary  to  select  the  songs  of  oae  oonntiy  ntber  than  those  of 
another  for  separate  disninlen. 

The  hiatoiy  of  the  ait-aoag  has  new  to  be  oonaidend,  of 
solo  song,  that  it,  with  iastiuiaeatal  acoompaaiment  al  aa 
esaeatfad  part.  Songs  for  two  or  more  voices  with 
or  withont  accompaniment,  though  they  properly  ^n-soat- 
belong  to  the  subject  of  this  article,  are  passed  over, 
for  they  but  exhibit  the  tendencies  manifested  in  solo  song  when 
applied  to  more  complicated  forms.  Operatic  songs  and  arias 
are  likewise  ortiilted  le,\cept  in  the  early  Italian  period),  as 
hclonginR  to  .1  lir.-ir.rh  (A  music  wliich  requires  sei>arate  treat- 
ment (.see  Aku;  Oi't.K.vl  1  nstniRieittal  song  arose  during  (he 
16th  century,  a  time  in  which  comjioscrs,  released  by  the  spirit 
of  the  Renaissance  from  the  exclusive  service  of  the  Church, 
were  already  becoming  active  in  secular  directions.  The 
madrigal  was  the  favourite  form  of  composition  and  was  rapid]|y 
approacliing  its  period  of  maturity:  it  was  now  to  be  superseded 
as  the  popular  diveiaian  of  cuUivatod  sodety  by  sofa>  song. 
The  habit  had  already  apcniis  i^iif  auppiyiagvofecathat  ndi^t 
be  ntodng  hi  a  maddgd  fay  iastnuaeats:  if  all  the  vokes  but 
«w  were  abaeot,  the  eihct  of  a  sob  with  instnnaeatal  accompani- 
ment was  realized.  A  still  nearer  approach  to  solo  song  was 
made  when  singers,  selecting  one  part  of  a  madrigal  for  the 
voice,  thcmsi-!ves  played  thr  rent  on  lute  or  ihitiirrnrie .  In  such 
performances  the  voice  part  was  likely  t  j  receive  most  attention 
—even  in  madrsKa!  singing  it  was  not  unknown  for  the  soprano 
to  embroider  her  i>art  with  t,rupptUi  and  ornamental  i)ass3RCS 
(see  Kiesewettcr's  Sihifksair  u.  Br.uli.ifi-tihril  dfs  Wtllliclifn 
Gei<tnges,  p.  72,  for  an  cxamide  of  a  simple  part  ,xs  embellished 
by  the  well-lcnown  Sijinota  \  ittoria  Archilei) — and  the  accom- 
paniment to  undergo  processes  of  simplification ,  thus  preparing 
the  way  for  melodies,  simple  or  ornate,  with  unobtrusive  accom- 
paniments, and  perha])s  also  contributing  to  the  invention  of 
that  declamatory  or  recitative  style,  attributed  to  Cavalicri, 
Peri  and  Cacciai,  the  founders  of  oratorio  and  open.  Siuh 
mdodies  are  found  in  Caednl'k  fhaioat  Nune  Mmsidi$,  pubUdicd 
in  Venice  in  1601  ("  Feri  SelvaggI"  may  serve  as  a  Iwautiful 
specimen  of  simple  melody;  "  Cormio'*  is  typical  of  the  ornate 
style,  "  Dehl  dove  son  fuggite  "  of  the  dedamatorj-:  the  last 
two  are  quoted  in  Kicsewetter,  Gtschichte  und  Bts(ho£tnheU 
d(s  \Vdl!ii:htn  Gcsnnvcs,  p.  7^).  Caccini  claimed  in  the  preface 
to  that  work  to  be  the  lirst  to  invent  songs  "  for  a  single  voice 
to  the  accompaniment  of  a  simple  instrument."  It  is  true  that 
his  friends  in  Rome  (his  native  city),  at  whose  houses  these 
new  coinjiositions  were  performed,  assured  him  that  they  had 
never  heard  the  like  before,  and  that  his  style  exhibited  |iossibil- 
itics  for  the  expression  of  feeling,  that  were  excluded,  when  the 
voice  sang  merely  one  part  in  a  contrapimlal  work.  But,  about 
thirty  years  l>efore  Caccini,  lutentsts  in  France  had  antJc^atod 
iuaiaiiovatioBa,  and  ooa^oasd  solo  aoogi^  with  hite  aooonpaal- 
nento,  fa  wUdt  to  ortAcncad  tlie  itniggle,  not  ahrayt  noosmfkd. 
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to  biMk  amy  {Km  Ipo^rphonic  tnditions.  Lc  Roy's  Airs  it 
Com,  puhliilMd  ia  1571,  nay  be  dtcd  in  pmof  of  this  rtrtwuBiit. 
Of  thcK  ain  "  Je  mm  uataat "  to  MtmwlMt  la  tke  dkdMUtoiy 
reciutive  style  of  Cscdni'k  Niuot  mtuiekt  (aee  Stmindbinde, 
/iff.  Musik  GeseUseMafl,  article  "  Ain  de  Conr  of  Adilen  k  Roy , ' 
by  Janet  Dodge).  Generally  speaking,  it  amy  be  said  of  early 
French  sungs  ihai  they  were  longer  to  shaking  off  the  influence 
of  the  pasi  th;iii  the  songs  of  the  Italians,  many  tricks  <>f  ex 
pres^ions.  lii  loii^jing  to  polyphonic  times,  surviving  Ixnh  ii:  vou  c 
parls  ami  atc<iiiip;iiiimeiit5.  In  the  voice  parts  somciimci 
the  iniluencc  ot  jM>puuir  souk  is  cviilcnt,  at  others  tht  v  art  ni-iihcr 
melodious  nor  yet  dcdanialory,  but  merely  suggest  jingle 
part  in  a  polyphouic  composition,  while  the  accompaniment » 
for  tlie  lute  are  genarally  a  mixture  of  chords  used  with  harmonic 
effects,  and  certain  potyphooic  tricks  inherited  from  the  past 
two  centuries.  In  Knjjiind  two  books  of  "  Ayres."  for  a  single 
voice  with  tnte  anoapaBiaicat,  one  by  Jones,  and  another  by 
rf"T*~"  lad  Eoaeter,  wen  p^tMiahed  in  1601;  Jones  in  his 
preface  daims  that  Us  songs  were  the  first  of  the  kind,  and 
Roneter  tays  that  thoae  of  CampiiBB  iiad  been  lor  MNne  tiow 
"  privately  imparted  to  his  friends."  Both  ietS  thCNCm  seem 
(o  be  independent  of  Caccini's  ffuove  mutieke,  the  mfluence  of 
which  '.va-.  noi  fill  for  some  years.  In  England  the  break  with 
the  [last  was  kis  vsulcnt  and  sudden  than  in  Italy;  for  the 
cstatjIisheJ  practice  01  .■irranging  jmpular  songs  and  ilanccA 
as  line  s<ilos  led  naturally  to,  and  proloumlly  inlluentcd,  The 
later  "  ayrcs  "  with  tu'.e  accompaniment.  As  I)r  Walker  rem.■i^k^ 
(llish'ry  of  Miisk  in  England,  p.  ui,  Clarcntion  Tress,  11,^071, 
"  .\  folk-song  of  1500,  a  song  of  Thomas  Campion  and  a  sung 
of  Henry  Lawcs  arc  all  bound  together  by  a  tle.ir  and  strong 
tie."  In  a  simple  and  uapnetentious  way  these  tirst  English 
attempts  at  solo-song  were  singularly  successful.  The  best 
of  them,  such  as  Rossctcr's  "  .\nd  would  you  see  my  MiatieM* 
face  ?  "  aind  Cantpion's  "  Shall  I  oome  if  I  awim?  "  rank  as  master- 
pieces of  their  kind.  Both  in  stmcture  and  b  feeling  they 
enctly  catch  the  iiMrBtiiii  of  the  lyrics  of  the  period.  Their 
daiatineH  and  cfaann  make  it  easy  to  forgive  aa  air  of  vtifiF 
dailty,  which  was  after  all  inevitable— if  the  eoogi  ircie  to 
represent  the  spirit  of  their  environment.' 

Meanwhile  Italian  composers,  who,  in  spite  of  the  frottole. 
vili.ite,  villaneile,  hallclli  and  falalas  (arrangements  in  vocal 
pact.s  of  [Kjpular  melodies  common  in  the  hist  half  of  the  i6th 
cenlurvl  >eem  to  have  been  unatTccled  in  the  new  song  movement 
bv  poimlar  intluenccs,  went  straight  from  the  polyphonic  to 
the  recitative  style,  and  advanced  with  extraordinary  rapidity. 
Melody  was  quickly  added  to  relieve  the  monotony  of  recital i\e 
which  must  have  been  acutely  felt  by  llie  hearers  of  the  early 
operas,  and  considerable  advance  in  this  direction  was  made 
by  Cavalli  and  Cesli  (see  Oxford  H islory  of  M usic,  vol.  iii.,  for 
details  of  their  methods).  Monteverdc,  though  a  greater  genius 
than  either  of  them,  did  not  fucoeed  in  forcing  the  daring  qualities 
of  htoownoonceptSiMiBoiiatheii.  The  faawuBfaunent^  Ariadne 
im  the  ciprawfaia  of  an  individtMl  geniua  cutiag  all  (idea  aakle 
far  the  lake  of  poignant  eaMMlooal  effect  rather  than  the  begin- 
ning of  a  new  epoch  in  song.  Carissimi  and  Rossi  in  onMlio 
and  cantata  (a  word  which  then  merely  described  a  piece  that 

was  sung,  as  sonat.l  a  piece  'h.i'  '.v,.,,  [il;;yL-.;l.  and  consisted 
gencrjllly  of  alternate  retitali\e  and  ariai  brcmghl  the  organiza- 
tion of  melody  lo  a  high  degree  of  elaboration,  far  beyond 
anytliing  attempted  by  Cavalli  and  Cesti.  In  their  hands  the 
decl-imaMry  methods  of  Monteverde  were  made  sulxirdinate  to 
larger  purposes  of  design.   A  broad  and  general  charactcriiation 

■  John  Dowland,  the  chief  of  EnglUh  luteniiits,  published  bis  first 
tHxik  of  >ongs  and  ayrcs  in  four  piirts  in  1507,  "  So  made  that  all  the 
]t.iri^  together  or  filher  of  them  st-xcrcUy  may  lie  sung  to  the  lute, 
orphcrion  or  viol  da  gamba."  'lliough  not  strictly  speaking  solo- 
song*  they  are  too  important  not  to  be  nwatioiiedi  Thne  otbcr 
books  followed  in  1600, 1603  and  1613,  in  the  ieeond  of  which  anpaais 
the  famous  "  Flow  my  tears  "  (Lachrv-mac)  for  two  voices,  but  al- 
most equally  ctTecti>c  a-<  a  -solo,  and  doubtless  often  used  as  such. 
It  !s  puhli.shcd  in  vol  \Hi.  of  F.uUrpe  (Brcitkopf  iS:  ll.irtcl.  London), 
which  aluo  contain-  a  vahiaUle  monoKniph  nn  K.Tiv;li'.li  liirfiii.-ts  .m.l 
lute  music  l>y  Miss  Janet  Dodge.    Dowland's  few  sulo-nongs  are 


of  emotioael  Avatltae  was  awre  aattml  to  then  aad  to  thdr 
iooaaion  thaa  a  treetaieBt  ia  which  poiate  ate  emphasised  hi 
detail  It  una  awnowr  uwritahle  ia  these  early  developmcnu 
of  muaieal  atyle.  hi  which  aidody  had  to  play  the  leading  part, 
that  eudi  lacrificca  as  were  necessary  in  balancing  the  rival 
claims  of  expression  and  form  should  be  in  favour  of  the  latter 
rather  than  the  former.  But  the  formal  f>crfection  of  melody 
was  not  the  only  problem  which  i;ih-ccniury  Italian  composers 
had  to  f,ace.  The  whole  question  of  iiLslrumenlal  accompani- 
ment haii  to  he  worked  out;  the  nature  and  capatilics  of  in- 
struments, including  the  voice  itself,  had  to  be  explored;  the 
reconciliation  of  the  new  art  of  harmony  with  the  old  art  of 
counterpoint  to  be  elTected.  it  speaks  volumes  for  the  innate 
musical  scn.<=:  and  technical  skill  of  the  early  Italian  composers 
that  the  initial  stage  of  tentative  effort  passed  so  quicldy,  aad 
that  at  the  dose  of  the  17th  century  we  arc  conscious  of  bMMfaiaC 
an  atmosphere  not  of  eipsrioieotsi  woiki  but  of  aiatiae  M. 
Alessandro  Scariatti  (1(59-1713)  mom  iq>  the  period  for  Italy. 
That  mudiof  his  wo(h  to  diy,  a  aienoihibition  of  cooanaiBiite 
lerhniral  skiB  without  iuf^tioB,  to  not  surprising  when  the 
quantity  of  it  is  realised,  and  also  the  unfavourable  conditions 
under  which  operatic  composers  had  to  work,  but  the  best  of 
it  is  singiiUirly  noble  in  conception  ami  [>erfect  in  design  The 
same  is  true  of  the  best  work  of  Legrenzi,  Stradelia,  Caldara. 
Ixonardo  l.'.'o.  iMirante.  v.  i  rk  "linh  was  of  iltcalculable  im- 
p<jrtanee  for  the  develo(inu-n!  of  musical,  and  particularly  of 
.  ii.al,  art,  and  which  will  always,  for  minds  attuneJ  to  its  almo- 
s[ihire  of  cl.issical  intellectuality,  severity  and  self-restraint, 
IKJssess  ;ui  aliiding  charm:  but  comparatively  few  specimens 
have  retained  tlie  affections  of  the  world  at  large.  Can'ssimi's 
'■  \  ittoria,"  Scarlatti'*  "  O  Cessate  "  and  "  Le  Violet te  "  arc 
the  mos'  notable  exceptions  ("'  Pieia  Signore  "  is  not  included, 
as  no  oe.e  tiow  attributes  it  to  Stradelia). 

The  almost  universal  pxefereooe  ol  the  Italian*  ia  the  lytb 
and  i8th  centuries  for  the  aria  hi  de  ce^  fgrai  hiwlved  serioos 
sacrifice*  on  the  dnnatic  aad  emotional  sMe:  for  altlioai^ 
thto  fmn  was  but  aa  daboration  of  the  fdk-song  type,  ABA, 
yet  it  involved,  as  the  folk-song  type  did  not,  the  repetition 
note  merely  of  the  melody  of  the  opening  part ,  but  of  the  words 
attached  to  it.  It  is  this  double  rei>etitit)n  which  from  the  point 
of  view  of  dramatic  sincerity  forms  so  disturbing  an  element. 
But  composers,  as  has  tucii  rein.nrked.  were  ;oo  nuich  ociupied 
with  exploring  the  formal  ]x>Hs!lii]iiii-s  of  melody  to  establish  a 
rialiy  intimate  connexion  hclween  music  an<l  text  (Montcvcrdr 
lieing  a  notable  exception!,  a  detailed  interj^retalion  of  which 
lay  outside  their  scheme  of  song,  filahoration  of  melody  soon 
came  to  involve  much  repetition  of  words,  and  this  was  not 
felt  as  an  absurdity  so  long  as  the  music  was  broadly  in  accord 
with  the  atmosphere  or  situation  required.  A  few  lines  of 
poetry  were  thought  sufficient  for  a  fully  developed  aria,  £x- 
ccpikws  are  however  to  be  found  in  what  to  known  as  the 
recUatko  onitw— Of  which  remarkably  fine  apedmeas  appear 
in  sooie  of  Scariatti's  cantatas  aad  in  occasional  aongs  in 
slighter  foim  than  the  tyrannous  da  capo  aria,  sodt  as  Caldiua'k 
"  Come  raggio  di  uA  " — which  foreshadows  with  its  Hjji^iltf^  tad 
expressive  harmonies  the  Schubert  ian  treatment  of  song. 

Before  Scarlat  ti's  dea'h  in  17^5  symptoms  of  decline  had 
appeared.  He  was  himself  often  compelled  lo  sacrifice  his  finer 
instincts  to  the  popular  demand  for  mere  vocal  display.  A 
race  of  singers,  who  were  'irtuosi  rather  than  artists,  dominated 
the  taste  of  the  puhlic.  ami  forced  comjxiscrs  to  furni-sh  opjw- 
tunittes  in  each  role  for  a  full  display  of  their  [jowcrs.  An  opera 
was  expected  to  provide  for  each  favourite  five  kindi  of  aria: 
(ijfi'a  caniahile,  ariii  di  porlttnunto,  aria  di  maso  caraltere,  aria 
Piir! '.nic  and  uriu  d'  uRilita).  It  was  not  long  before  easier  and 
more  obvious  types  of  melody,  expressing  easier  and  more  obviou* 
feelings,  became  the  fashion.  Tlie  varied  forms  oi  acooBipaiii'' 
ment,  ia  which  a  good  contrapuntal  bass  bad  been  a  ronsptriHWis 
feature,  were  wasted  upon  a  public  wUdi  came  to  bear  vocalists, 
not  nniiic;  and  atenotived  Iguiea,  of  the  kfaad  ivfaich  aecund- 
rate  art  after  the  fim  haU  of  the  itdi  century  hu  made  only  toe 
familiar,  took  the  place  of  sound  contrapuntal  workmanship. 
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till  the  Italian  school,  which  had  ^^tood  as  a  model  for  the  world, 
bci.imi.'  idontihed  with  all  that  was  trivial,  insipid,  conventional, 
melodramatic.  Not  that  the  Italian  tendency  in  the  direction 
of  mere  tunefulness  «'as  in  itself  either  unhealthy  or  unworthy. 
It  wu  indeed  a  necessary  reaction  from  the  severe  earlier  style, 
M  iooii  *a  that  style  began  to  lose  its  earnestness  and  sincerity, 
■nd  to  pan  into  cold  uid  calcutating  focnMlkm.  Bui  the  agmL 
dt  ihillMraHB  uid  frivolity  wUch  MBMqMaied  the  medM 
fwralVBcl  the  Iwnilliirir  ol  musical  mpieinacy  from  Italy  to 
Gennujr,  the  ooljr  owatiy,  whidi,  wkUo  accepting  what  was 
necessary  to  it  of  Italian  iaAnanon,  atetdily  mnaiBad  true 
to  i;>  own  ideals. 

Btliirt  siJcakinR  of  German  sonfE.  it  is  necessary  to  glance  at 
what  was  being  doneoulsideof  Italy  in  the  i  ylh  Lcnlury .  Reference 
has  already  l>cen  made  to  the  French  as  pioiiet-rs  in  establishing 
mJo  aong  to  lute  accompaninient,  which  here,  in  Italy,  origi- 
aMad  In  adapcatioDS  of  polyphonic  comiiositiuas.  But  in 
Raace  fion  tlw  liiit  the  inaia  ioftwooe  was  derived  from  popular 
Monas,  the  native  faik'eoat  and  the  vaudeville,  the  dittiisB  of 
oouatsy  and  ef  torcu  In  both  that  vnhMi  of  ineet  itaniioty 
and  cbann,  dunaeterislie  of  the  Ptench  nadon,  tenkd  to 
produce  an  art  of  dainty  unpretentious  attractiveness,  in  strong 
contrast  to  the  serious  and  elaborate  ItaUan  work.  It  preserved 
these  characteristics  in  spite  of  the  artificial  atmosphere  of  the 
French  court,  in  which  it  mainly  flourished  up  to  the  lime  of  the 
Revolution,  in  s]>:Il'  too  of  the  somewhat  dilTerenl  inlluenccs 
which  might  have  been  cx|K'ctcd  to  atlcct  it,  derived  from 
opera,  the  mania  for  which  did  not,  as  in  Italy,  kill  the  smaller 
batncb  of  vocal  OMttic.  Brunettes,  musettes,  minuets,  vaudc- 
Tillea»  heijeretteti  paatourclles,  as  the  airs  de  cow  were  styled 
aceofdins  to  the  natum  of  the  poetnr  to  which  they  waie  attached, 
■ay  be  found  io  WeckorUn's  StkM  4m  tmp$  pmi,  but  the 
leader  miist  beware  of  judging  the  real  character  of  these  songs 
bom  that  which  they  assume  under  the  hands  of  the  modem 

iirangrr. 

With  the  latter  part  of  the  iSth  centurv'  came  in  the  languid 
and  sentimental  romance,  in  which  the  weaker  phases  of  Italian 
melody  are  felt  as  an  enervating  inllucncc.  I  he  romance  became 
after  the  Revolution  the  most  popular  form  of  polite  song,  lead- 
ing by  degrees  to  that  purely  mc.'ndious  type  of  whit  h  Gounod 
■ay  lie  OOOsideTcd  the  best  representative,  and  '>vhich  other 
oampoaenr  anch  as  Godaid,  MiainniK,  WJdor,  have  bean  for 
the  moat  part  oeoteat  to  falknr  and  devdap,  leaving  to  more 
adveatuiona  apicita  the  earitement  of  implntinj  Icaa  obviooa^ 
aceaaaible  R^na. 

In  England,  as  in  France  and  Italy,  the  beginning  of  the 
17th  centur>'  brought  into  existence  solo  song.  Its  beginnings 
have  already  been  alluded  to  in  sp<' '^^ins  "f  the  songs  of  Rossctcr, 
Jones,  Campion  and  Dowland,  Ihe  work  of  H.  Lawes,  and  his 
contcmixjraries,  Wiliam  Lawes,  Coleman  and  W  iLson,  was 
equally  unpretentious  and  simple.  \  gem  here  and  there, 
each  as  "  Gather  ye  noadrads '  (\S  Lawes),  is  the  student's 
tward  for  a  maas  of  uninapired,  though  not  ungraceful,  work 
in  which  ia  to  be  noted  an  attempt  to  come  to  closer  quarters 
with  peetiijr,  hgr  "klhnrini  aa  doaely  as  they  flonhi.the  chyth- 
■kal  outlmea  of  noa-rauaical  ipeech:  they  liiteaed  to  their 
peet  friends  reciting  their  own  verses  and  then  tried  to  produce 
aitifidally  exact  imitations  in  musical  notes  "  (Ernest  Walker, 
HittOty  oj M ui~ic  in  En\\ii'.nd,  p.  1.50),  producing  what  was  neither 
§Md  melody  nor  good  declamation.  Such  tentative  work, 
in  apilc  of  Milton's  sumict  to  H.  Lawes,  could  only  have  a 
pWW'"g  vogue,  especially  with  a  PurccU  so  near  at  hand  to  show 
the  world  the  dificrencc  between  talent  and  genius,  between 
amateurish  cflorl  and  the  realized  conceptions  of  a  master  of 
his  craft.  Songs  like  "  Let  the  dreadful  Kngincs  "  and  "  Mad 
Ben  of  BedUm  "  icacfa  a  level  of  dcaaiatic  intensity  and  de- 
damntoiy  power,  which  b  not  aui^aaaed  by  the  beat  worit  of 
oantemporaiy  Italian  compoawa.  "  I  attempt  from  love's 
stckness  to  ffy  "  is  so  familiar  in  its  quiet  beauty  that  we  are 
apt  to  forget  that  melodies  so  perfectly  prciportion<'d  were  quite 
new  to  F.nglifth  art  (though  Dr  Blow's  "  The  Scli-banishcd  ' 
dtaetvcs  fnUy  (»  atand  with  it  aide  by  ai(le).  Mentevcide's 


"  Lament  of  Ariadne  "  has  already  been  alluded  to.  It  is 
interesting  to  contrast  its  emotional  force,  obtained  by  daring 
detiaace  of  rule,  with  the  equally  intense,  but  more  sublime 
pathoe  of  Parcell's  "  Lament  of  Dido,"  in  which  song  a  ground 
bass  is  used  thioagiiout.  The  "  Blegy  on  the  death  of  Mr  John 
Playford  "  (quoted  in  full  by  Dr  IRriker,  p>.  tf i  Of  hb  Uatoiy) 
eaidbita  the  aame  featun  and  the  sane  fltaatay  ef  treatment. 
The  "  naming  Hynui "  ia  scarcely  Icae  nnarkable,  and  baa 
likewise  a  gronnd  baaa.  PurceU  died  in  1605;  Bach  and  Handd 
were  then  hot  ten  years  old,  and  Scarlatti  had  still  thirty  years 
to  live— iaeis  of  wUcb  the  slgwliranre  nay  be  kft  to  spsak 
for  itself. 

It  is  among  the  ironies  of  musical  histor.-  that  so  great  a 
Ix'ginninK  w.i.<;  not  followed  up.  There  are  echoes  of  I'urcell 
in  the  genir.aion  that  succeeded  him,  in  Croft,  GrL>ene,  Boyce 
and  Arne:  but  they  quicldy  died  away.  The  genius  of  Handel 
first  and  of  Mendelssohn  later  seem  to  have  prevented  English- 
men from  tUnkiiv  musically  for  thcnaelvea.  At  leaat  this  is 
the  octhodea  ripkinarionT  bat  it  dionid  be  bone  m  mmd  that 
a  list  of  English  coeigeaaw,  whn  have  been  vOUng  to  anoiiBe 
eaae  and  prosperity  to  a  Bfe  of  devotion  to  artntic  ideab,  would 
lie  exceedingly  difficult  to  draw  up  and  would  o  rtainly  not 
include  many  of  the  best -known  names.  From  the  death  of 
I'urcell  to  the  \'ictori.iri  <  i  i  there  is  no  consistent  development 
of  artistic  song  that  is  worth  recording  in  detail.  The  only 
songs  that  have  survived  are  of  the  melodious  order;  of  these 
.'\rnc  contributes  several  that  are  siLll  acceptable  for  an  air  of 
freshness  and  gracefulness  which  marks  them  as  his  own. 
'  Where  the  Bee  sucks  "  and  "  Blow,  bk>w,  thou  Winter  Wind  " 
are  typical  of  his  style  at  its  best,  as  "The  Soldier  tired  of 
Wac'a  Alaana"  fa  Epical  of  It  at  ita  wont.  Song  wiiteis  that 
foihnPBd  bte,  Sfaidd.  Hook.  IMbdin,  Storace.  Horn.  Unley  (the. 
dder)  and  Biahop,  were  all  prolific  melodisu,  who  have  each 
left  a  certain  number  of  popular  songs  by  which  their  names 
lie  rrinrivitjere  !.  and  which  are  still  [ilcasant  enough  to  be 
heard  octasionaL;.  ;  but  there  is  no  attempt  to  advance  in  any 
new  direction,  no  hint  that  song  could  invc  .iri>-  otlur  mis.sion 

than  to  gratify  the  puiilic  taste  for  tuneful  rockxlics  allied  to 
whatever  poetry— pastoral,  bacchanalian,  patriotic  OT  senti- 
mental— lay  readiest  to  hand. 

The  musical  genius  of  Gemany,  which  has  created  for  the 
wodd  the  highest  fenas  as  yet  known  of  symphony,  oratorio 
and  open,  is  not  less  lenarkaUe  as  the  orighuitor 
of  the  UM  the  term  by  which  are  most  easily  nmnm. 
conveyed  the  modern  conceptions  of  ideal  song. 
Germany  is  moreover  the  only  country  in  which  in  orderly  and 
progressixc  development  the  art  of  song  may  be  traced  from 
"vlie  sinii>lc  medieval  Vt'lkslitd  lo  the  elaborate  productions  of 
Schubert.  Schumann  an<l  Brahms.  If  Germany  is  united  lo 
the  rest  of  Europe  in  her  debt  to  Italy,  still  her  final  conceptions 
of  song  belong  to  herself  alone.  And  these  conceptions  have 
more  profoundly  influenced  the  rest  of  Europe  than  any  Italian 
ooocaptioB  ever  infliienrcd  Gecmaay.  When  the  icat  of  Europe 
was  content  with  the  vapid  ontpnirinp  ef  Italian  and  psendo- 
Italhm  poerilitica,  an  acote  dbaerver  eookl  ham  lead  the  signs  in 
Germany,  from  whidi  the  advent  of  a  Sdrobert  might  have  been 
foretold.  The  student  therefore  is  more  profitably  employed 
in  studying  the  phases  of  song-development  in  Germany  than 
in  any  other  country.  German  ideals  and  (.trmai'.  methixls  of 
technique  have  permeated  the  best  modern  song-work  of  coun- 
tries ditTciing  as  wida^in  idiom  aaKnssIa,  Nocway,  Kianee  and 
England. 

It  is  not  necessary  to  dwell,  except  in  very  general  terms, 
upon  German  song  of  the  17th  century.  There  had  bean  no 
development  corresponding  with  that  which  produced  the 
eiri  d*  four  of  Fkance  and  the  ayne  ci  England.  The  very 
Gtemtunneoeaaaiy  far  auch  develqmient  waa  wanting.  Indeed 
German  art  was  too  profoundly  affected  by  the  spirit  which 
produced  the  Reformation  to  develop  freely  in  secular  directions. 
Even  in  the  domain  of  the  Volk.sHfd  the  sacred  songs  can  scarcely 
have  been  less  numerous  than  the  secuUri  and  at  the  Reforma- 
tion adaptatioat  of  socnlar  airs  to  sacred  words  cei»tit«>ed 
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borrowings  <m  a,  veiy  kige  scale.  In  tbe  17U1  centozy  the  work 
of  the  luliin  mwindiiti  wu  bound  ovcntaalljr  to  itimulate 
Gnnuui  ccuipcwri  to  make  soofs,  but  thdt  nidn  inteiMt  lay 
in  laiger  choral-instrumental  works,  ill  wfakh  tole  aongs  natur- 
ally appear,  not  in  song  as  an  independent  branch  of  art.  A  good 
general  view  of  such  isolated  songs  as  appeared  can  be  obtained 
from  Reiniann's  collections  Das  deulsche  gcisUkhe  Lied  and 
Das  deutschf  Lied  (Simrock).  In  spilt-  of  some  slidness  and 
awkwardne^.  these  lylh-century  songs  exhibit  a  loitincss  of 
.lim,  a  touching  earnestness  and  sincerity,  whirh  m.irk  ihcni  olT 
as  quite  distinct  from  any  work  done  elsewhere  .it  the  sjimc 
tiniu.  On  the  other  band  there  is  not  that  sure  grasp  of  their 
material,  nor  the  melodic  and  declamatory  power,  which  make 
PlUCcU  in  England  stand  out  pre-eminently  as  the  greatest  song 
composer  of  the  17th  century.  The  treatment  of  the  aria  by 
Bach  and  Handel  is  discussed  in  Mpaiat*  articles  (sec  Aria; 
Bace;  HamiBL),  which  render  unneceasaiy  any  ftirtber  comment 
bera.  Nor  need  m  panae  to  consider  Oe  vaatljr  Inferior  work 
of  lesser  coopoaen  such  as  Teleraann,  Maipoig  and  Afikola, 
noat  of  which  is  confined  to  opera,  oratorio  and  cantata.  Our 
ooacem  is  ratber  with  the  smaller  lyrical  forms,  and  to  these 
the  absence  of  suitable  poetry  was  for  long  an  insurmountable 
barrier.  It  was  not  till  the  middle  of  the  i8th  century  that 
the  reform  in  German  ptit  try  associated  with  the  name  of  Martin 
(>f)iu  (who  tnanslatcd  Rinucrini's  text  of  D^m,  J.  ftri's  first 
opera,  for  Hcinrich  Srhiilz!'  bore  re.il  fniit. 

Al  the  outset  it  is  necessary  to  make  a  broad  distinction 
between  the  more  distinctly  popular  form  of  song,  known  as  the 
VolkslUmiieka  Lied,  in  which  the  same  music  served  for  each 
stanza  of  a  poem  (as  in  the  VMkslied  itself,  on  which  the  Volks- 
t&miichcs  LU4  was  modelled),  and  the  Kunstlied,  or,  to  adopt 
the  mure  descriptive  tenn*  the  tlMnk-«»mf»iiirtt$  JUed,  in  wliich 

respect  to  lu  fDm^-or,  if  staua  farm  la  pscservtd,  varying  the 
mnslc  in  soose  stansaa  or  in  all  in  soeordance  with  their  poetical 
ajgnHiranrB.  Generally  speaking  the  forincr  aims  at  a  wider 
audience  than  the  Kunstlied,  the  appreciation  of  which,  when  it 

is  worth  apprecian'nR,  Involves  stmie  degree  of  culture  and 
intelligence,  inasmuch  .is  it  aims  as  a  nilc  at  interpreting  more 
complex  unci  lillu  jU  kinds  of  jxKiry.  In  the  i8th  century  the 
simpler  VolkstUmlichts  Lied  in  sirophic  form  was  most  in  favour, 
and  those  who  care  to  trace  its  histor>'  in  the  hands  of  popular 
comixjsers  like  J.  A.  Hillcr,  J.  A.  P.  Schuls,  Reichhardi,  Berger 
and  Zelter,  can  easily  do  so  by  consulting  Hirtd's  Liederlexifon 
(Leipcig,  1867)  or  one  of  a  number  of  sitnilar  pttblicatiioos.  Side 
by  side  with  the  outpouring  of  somewhat  obvious  and  senti- 
tnental  melodiousness,  wiiich  such  volumes  leveal,  it  must  be 
remembered  that  the  attention  of  tMter  men  to  instiumenul 
eoapoaition,  the  growing  power  to  oonpoae  for  keyed  instru- 
ments (wUdi  began  to  rqrface  the  lute  in  the  middle  of  the  17th 
century),  and  the  mechanical  improvements,  through  which 
spinet,  clavichord  and  harpsichord  were  advancing  toward  the 
modern  pianoforte,  were  prepwring  the  way  for  the  mo<lern 
Lird,  in  which  the  pianoforte  acconipatiimeiu  was  to  play  un 
increasingly  important  part.  C.  1'.  E.  Bach  (d.  17SS)  alone 
of  his  contemporaries  gave  serious  attention  to  lyrical  sonp, 
^•Icct^ni;  the  best  poetry  he  coul<l  Rct  hold  of,  .iinl  .i-^iiirinp  lo 
something  beyond  merely  tuneful  melody.  The  real  outburst 
of  sonR  had  to  wait  ior  tbe  iatpinldaa  which  came  with  Goet  li> 
and  Schiller. 

It  is  unfortunate  that  Haydn  and  Mozart,  prS'Sluincntly 
endowed  with  every  gift  that  makes  for  perfect  song  except 
that  of  Itteraty  discernment,  should  have  left  us  so  little  of 
leal  value.  There  is  indeed  much  to  admire  hi  some  of  Haydn's 
canaottcts,  of  wliich  "  My  Mother  bids  rae  bind  my  Hair  "  fully 
deaema  it*  eontinaed  popularity,  while  Moaart's  "Scbhfe 
mehi  Prfmchen  **— If  it  is  Mozart  V— and  a  few  others,  like 
these  in  simple  strophic  form,  are  isolated  treasures  which  we 
could  not  afford  to  los".  But  in  only  two  songs  by  Mozart. 
"  Abendcmptindung  "  and  '"  Das  \'eitchen."  is  the  goal,  to  which 
the  art  was  to  advance,  clearly  discerned  and  in  the  latter  case 
peifieetljr  attained.   Both  are  dmnkcmpmlrt,  that  it,  ikty 


follow  the  words  in  detail;  in  both  the  general  tpint,  as  well  aa 
each  isolated  point  of  b<attiy  in  the  veises,  is  seiaed  and  portrayed 
withuneiringinaigbL  "  Abendcmpfindung  "  Is  indeed  seriously 
marred  by  some  tarrlcisness  in  accentuation  (worse  examples 
may  be  seen  in  "  An  Chloe  ")  and  by  annoying  r^tition  of 
words,  due  to  the  development  of  the  melody  into  a  formal  and 
effective  climax.  In  the  process  the  balance  of  the  poem  is 
des'.royeil,  and  the  atmosphere  ot  iUiTuseti  warmth  and  tenderness, 
which  {x-rvadrs  the  rest  of  the  song,  is  almost  lost.  The  lyrical 
mood  passes  into  one  in  which  the  operatic  aria  is  lun^ebtcd 
on  the  one  hand,  and  on  the  other  the  formality  of  instrumental 
methods  ot  developing  melody.  Not  till  .Schul>ert  were  these 
traditions,  fatal  to  the  pure  lyric,  finally  overthrown,  and  the 
conditions  of  true  union  between  music  am:  poetry  perfectly 
realised.  In  "  Das  Veilchen  "  however,  w  here  Mosart  touched  a 
poem  that  was  worthy  of  his  genius  and  appealed  to  his  extras 
ordinarily  fine  dcanatic  inatinct.  he  pwdiiiaed  n  aufltespieoe— 
rightly  Rpnkd  ai  tbe  fiiit  perfect  ^adoMn  «f  tbe  iwc*- 
compomrkt  Iki.  Enty  incident  in  tbe  Aovcr'a  atmy  ii 
minutely  followed,  with  a  detailed  pictorial  and  dramatic 
treatment  (involving  several  changes  of  key,  contrasts  be- 
tween major  and  minor,  variations  of  rhythm  and  melody, 
declamatoiy  or  recitative  pas.sage«)  which  was  quite  new 
to  the  art.  The  accompaniment  loo  lakes  its  !uii  share, 
illustratinK  each  incident  with  e-xquisitc  fancy,  delicacy  and 
discretion — and  all  with  no  violence  (lone  to  the  form  of  the 
poem. 

With  Beethoven  song  was  suddenly  exalted  to  a  place  among 
the  highest  bianches  of  composition.  Taken  in  hand  with  the 
utmost  seriousness  by  the  greatest  musician  of  the  age  and 
associated  by  him  for  the  rrtost  part  with  lyrical  poetry  of  a 
high  order,  it  could  at  last  xaiie  its  bead,  and,  fnal  frain  tb* 
conventional  formalities  of  the  salon,  look  »  bofir  worid  ta^ 
fidemly  mthefaob  It  cannot,  however,  be  advlttedtbat  Beet- 
hoven,  in  spite  of  seven!  noble  songs,  was  an  ideal  aong  cam* 
poser.  His  genius  moved  more  easily  in  the  field  of  ahatsact 
music.  The  forms  of  poetry  were  to  him  rather  a  hindnnce 
than  a  help.  His  tendency  is  to  press  into  his  melodies  more 
meaning  than  the  words  will  bear.  The  very  qualities  in  (act 
which  make  his  instnimcntal  melodies  so  inspiring  tell  against 
his  songs.  Though  his  stronger  critical  instinct  kept  him  as  a 
rule  from  the  false  accentuation  which  marred  some  of  the  work 
of  Haydn  and  Mozart,  yet.  hkc  them,  he  often  failed  to  escape 
from  the  instrumentalist's  point  of  \'icw.  especially  in  the  larger 
song-forms.  The  concluding  melody  of  "  Busselied  "  would 
be  equally  effective  pfaiyed  as  a  violin  solo:  the  same  might  be 
said  of  the  final  movements  of "  Adelaide  "  and  of  the  otbeiwiae 
noble  cycle  "  An  die  feme  Geliebte  " — movements  bi  wldch 
the  woids  have  to  adapt  themselvca  aa  well  aa  they  can  to  the 
exigendca  oi  thematic  developaaBt,  and  to  mbBit  to  aeminl 
displacemanta  and  tinaene  repetltloBS.  la  aonci  «f  a  eolenn 
or  deeply  eraoHoiud  nature  Beethoven  is  at  Us  best,  ss  in  that 
cycle,  to  sacred  words  of  Gellert,  of  which  "  Die  Ehre  Gottcs 
aus  der  Natur"  stands  as  a  la-sting  monument  of  simple  but 
cxprcs.sivc  grandeur,  in  "  Trocknet  nicht,"  in  "  Partcnza,"  "  In 
quesla  tomba."  in  the  first  of  his  four  settings  of  Goethe's  "  Nur 
WIT  die  Sflitisuchl  kennt,"  and  more  than  all.  in  ifie  cycle  "  An 
dii-  feme  Geliebte,"  which  represents  a  further  stage  reached  in 
s<iriRon  the  road  marked  out  by  Mozart  in  "'  Das  Veilchen."  We 
have  left  behind  the  pretty  art ificiah ties  so  dear  to  the  i8th 
century,  that  play  around  fictitious  shepherds  and  riiepherdeesea, 
and  entered  the  field  of  deeper  human  feeling  with  the  sunoundblf 
influences  tqion  it  of  nature  and  lusnance.  The  new  spirit  of 
the  sge,  rspwiemtd  in  German  poetry  by  the  lyrics  of  BiBtget, 
Voss,  Cfawdius  and  WOty,  menben  «f  tbe  famoa  OattbiMr 
Hainbund,  and  men  notabfy  ky  Aim  «f  Goethn  anC  Scbntr« 
commtmlcatcs  ttadf  In  Beethoven  to  song,  wUeh  now  swmiiww 
its  rightful  position  of  joint  interpreter.  It  needs  no  deep  study 
of  Beethoven's  songs  to  perceive  that  the  accompaniment  has 
.issumed.  esrM'ciallv  in  the  "  T.iederkrcis,  "  an  irrijK->rtarre.  im- 
measurably greater  than  in  the  songs  of  any  previous  composer. 
It  bcfiiw  to  act  the  part  of  the  chona  hi  Gicek  diann  Md  M 
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bmlt  a  backgnnind  and  a  commentary  to  the  central 


wock  «{  Zcttn,  Rdduudt, 


'Oe  teatative 


Init  a  irord  la  due  to  J.  R.  Zumtcet,  hecsue  in  ipite  of  the 

sometimes  childish  simplicity  of  his  work  he  yet,  in  the  kind 
ol  use  which  he  made  oi  modulation  as  a  itieatis  of  l>Tical  ex- 
pression, anticipated,  more  than  any  other  nunix.ser  of  sungs, 
one  of  the  chief  features  of  the  grcalesi  song  writer  of  all  ages, 
Franz  Schubert.  Schubert's  "  Erlkfiiiif;  "  was  written  a  few 
months  before  Beethoven's  "  Liederkreis,"  "  (Iretchcn  am  Spinn- 
l»dc  "  about  a  year  before  the  "  Erlkdni^."  He  was  eighteen 
he  cwapoaed  tbc  lau«r,  in  1815.  Lyrical  teog,  div«ic«i 


«r  diwm,  was  here  at  tbe  tlmlMld  «l  Idi  Aort  CMMT  in 
fan  nctofty  and  plealttidt  of  powtr.  It  li  mffidaitljr  reinafk- 

able  that  a  lad  with  so  little  education  should  have  composed 
such  music:  it  is  more  astonishing  still  that  he  should  have 
penetrated  with  such  unerring  insight  into  the  innermost  st  i  rcts 
of  the  best  poetry.  Two  of  the  necessary  quaiiticit  ions  for  a 
great  song  ciimpo&er  wore  thus  at  last  united.  Schubert  pos- 
sessed the  third — a  knowledge  of  the  human  voice,  partly 
intuitive,  partly  the  result  of  his  expcriawe  ft  chorister  boy. 
The  beauty  of  his  meiodict  ia  acaioely  bmiw  striking  than  the 
pntofulncM  of  their  pnnif  vocal  qualitiea.  The  tediaique  of 
ringing  iMd  indeod  tow  andmaod  for  nenijr  taw  etaturie*; 
bat  SAnbert  wH  the  ihn  to  divine  My  iu  emodonil  inge,  ami 
to  diaaociate  it  in  lyrical  work  from  all  traditions  of  the  schools. 
From  the  beginning  to  the  end  of  his  career  he  never  penned  a 
note  or  a  phrase  l>ecause  it  was  vocally  effcciive.  What  he 
wrote  for  the  voice  to  sing  was  there  because  for  him  the  jxictr>' 
could  not  have  il  olher.vise  This  v.. is  inherent  in  his  method 
of  working,  in  which  he  rclie<i  implicnily  upon  his  musical  in- 
spiration for  a  response,  usually  instantaneous,  to  the  inordinate 
receptivity  of  his  mind  to  the  impressions  of  poetty.  To  read 
throia^  •  poem  tiras  lor  him  not  only  to  sciM  Ita  inntmrnt 
signiarawiTi  ud  cvcqr  salient  point  of  langnagef  or  of  imn, 
bat  aho  to  viMtaHie  the  idicaie  by  whkb  both  the  whole  and 
the  parts  coald  be  translated  and  Notified  thioui^  the  medium 
of  muse.  As  the  singer  Vogl,  the  first  of  Ms  profession  to 
appreciate  him,  rcmarkcf!,  "  Hf  composed  in  a  state  of  r/diV 
toyance."  Hence  the  impossibility  of  summ.irizing  in  a  short 
space  the  innovations  he  introduced,  for  new  poems  invariably 
suggested  new  types  of  song.  His  settings  of  Goethe's  l>Tic& 
(that  is,  the  best  of  them)  differ  as  essentially  from  his  settings 
to  those  of  W.  MUller  inthecycles  "Die  Sch^ine  MtUlerin"  and 
"  Die  Winterreise,"  as  these  again  from  his  settings  of  Heine. 
Hardly  a  smgle  developaieat  in  sufaaei|ueat  phases  of  the  ait 
(eigept  Ihaaa  wtaich  eUndaato  the  ndodlBna  ahwinit)  fa  not 
foTeshadoiMd  in  one  or  other  of  hfa  ib  hnodnd  (and  more) 
songs.  Brshms,  perhaps  the  greatest  of  lib  soeoessoTB,  said 
that  there  was  something  to  be  learned  from  every  one  of  Scl-.u- 
bcrt's  songs.  He  was  as  perfectly  at  home  in  the  dunhtompo- 
niries  Lifd  as  in  t!ie  simple  strophic  type  or  the  purely  de- 
clamatory ("  Uer  Wegweiser,"  "  Nahe  des  Geliebten,"  "  Dcr 
Doppelg&nger  "  may  sers-e  as  familiar  but  supreme  examples 
of  each).  Certain  features  may  be  selected  for  etr.phasLi,  first, 
his  use  of  modulation  as  a  means  of  eiuoliuual  expression.  "  Du 
Udist  akfa  niclit "  traverses  in  two  pages  more  keys  than  would 
serve  OMMt  compoesia  for  a  wliele  qnafdumy,  whilst  tlie  discords 
on  the  wwdt  **  Die  Sonne  vermiBsen  "  and  "  Was  bUlb'n  die 
Nardssen"  gave  a  pierdn^y  thrilling  effect,  which  is  quite 
modem.  The  modulations  in  "  Wehmuth  "  illustrate  the  subtle 
atmospheric  effects  which  he  loved  10  produce  by  sudden  contrasts 
between  major  and  minor  harmonies.  More  familiar  instances 
occur  in  "  Gute  Nacht,"  "  Die  Rose,"  "  Rosamundc  "  Secondly, 
his  inexhaustible  fertility  in  devising  forms  of  accompaniment, 
which  serve  to  illustrate  the  pictorial  or  emotional  background 
of  a  poem;  we  have  the  galloping  horses  (and  the  hom)  in  "  Die 
Foot/'  the  spinning  wheel  in  "  Gretchen,"  munnuring  brooks 
hnnnysoiMifh>m"I>ieSdianeMinefin'*«ndm 


schaft."  the  indication  of  an  emotional  mood  in  "  Die  Stadt  " 
or  "  Litanei."  Occasionally,  it  is  true,  the  peniatence  of  a 
particular  figure  and  rhythm  induces  monotony,  aa  in  '*  Avo, 
r  "  Nomiana  GMSHg,"  but  gmeiaHy  Schuben  Jias 
fli  means  at  hb  conmand  to  prevaM  it,  such  as  the 
ol  an  appropriate  subsidiary  figure  makbig  its  ap{>car- 
anca  aft  ister\'als,  as  in  "  Halt,"  "  Der  Einsame,"  or  some 
enchanting  ritornello,  by  which  a  phrase  oi  the  vocal  melody  is 
echoed  in  the  accompaniment,  as  in  "  Liel>esbotschaft,"  "An 
Sylvia,"  "  Stttndchen  "  and  "  Fischcrweise."  Thirdly,  (he  sud- 
den entrance  of  declamatory  passages,  aa  in  "  Dcr  Ncugier'ge," 
"  Am  Feierabend,"  in  "  Gretchen,"  at  the  famous  "  Ach  sein 
Kuss,"  and  in  "  Erlkdnig "  at  "  Mein  Vatcr,  mein  Vatcr." 
Fonrthly,  the  realistic  touiches  by  which  aaggsetiaas in npoem 
are  incorporated  into  the  acconnpadmsist,  mch  as  the  cock 
crowing  in  "  FrlkUingstnum,"  the  coMvott  bcD  in  **Dle  Junge 
Nonoe,"  the  nightingale's  song  in  "  Ganymcd  "  or  the  falling 
tears  in  "  Ihr  Bild."  Finally  should  be  noted  the  extrenu  rarity 
of  any  slips  in  the  matter  of  the  just  accentuation  of  s\  Uables, 
and  this  is  especially  remarkable  in  a  song  writer  who  relies 
so  much  u|H)n  pure  melody  as  Schubert,  for  to  preserve  a  per- 
fect mcloiiii  outline  whirh  shall  lifi  not  the  least  violence  to  a 
poet's  text,  presents  far  more  difficult  problems  than  the  de- 
damatory  style.  Yet  Schubert  is  as  successful  in  "  Liebes- 
botacbaft "  as  in  "  Prometheus."  Purists  may  to  dfaturbed  by 
Uie  rqwtitions  of  wonfa  invalvad  in  the  magiMfkcat  "  Dithy- 
nmto  "—but  Schubert  cannot  to  opccted  lo  bctiagr  a  aensi- 
tivcnma  wUdi  fa  realty  post*Wagneifan.  Nor  fa  It  Juat  to  a 
composer  of  over  600  songs  to  fasten  for  rritical  purposes  on 
those  wliich  do  not  represent  him  at  his  Ix^st.  His  biest  levd 
is  so  often  attained  as  to  t^iakc  attacks  on  points  which  he  has 
missetl — as  in  some  of  the  soii|,'s  from  U  ilhclm  Meistcr — some- 
what tjc^iile  the  mark.  It  ii  usually  the  work  of  enthusiasts 
who  wish  to  exalt  others  at  Schubert's  expense.  For  further 
details  the  reader  is  referred  to  the  brilliant  essay  on  Song  with 
which  Mr  Hadow  concludes  vol.  v.  of  tto  Oxjord  Hislary  ej 
Musk,  It  must  suffice  here  to  point  out  in  a  general  way  that 
in  wMeneia  of  iccpe  and  aim,  in  intensity  of  eipiMshmSehobeit 
pwdoesd  tto  sane  tiaosfomation  In  tto  lyrical  fidd  that 
Beethoven  had  produced  in  the  larger  forms  of  sonata,  string 
quartet  and  symphony.  Beethoven's  work  was  necessary  before 
Srh',ilicrt  roulfi  arise.  Imt  S<hubcr!"s  i:onct!itioi'.s  and  mrthcxls 
were  the  fruit  <if  his  own  genius.  Of  bis  contem[>orarics  Ixiewe 
dcscn.'rs  mi  nt  ion  for  his  singular  success  in  overcoming  the 
diflficultics  involved  in  setting  long  ballads  to  music.  To 
preserve  homogeneity  in  a  form  in  which  simple  narration 
presents  perpetually  shifting  changes  of  action,  of  picture,  of 
mood,  is  a  problem  which  Schubert  himself  oldly  OOCe  triuffl- 
phantly  solved.  Wdier  contdtoted  nothing  to  song,  eicept 
hi  Us  opswa,  of  permanank  vslna,  htftmA  n  feir  abN^fc  aongs 
of  a  popnlBr  nature.  Ha  disqaafified  Mmsctf  for  U^er  woik 
by  that  sfaigulat  preference  for  vapid  and  trivial  vene  which 
so  often  led  Haydn  and  Moaart  astray.  Mendelssohn's  literary 
tastes  took  him  to  the  best  poetry,  but  he  made  but  little  attempt 
as  a  rule,  to  penetrate  beyond  its  superfx  ial  an.d  obvious  import. 
Hi*  own  lovable  personality  is  far  more  clearly  revealed  in  his 
songs  than  the  spirit  of  his  poets.  Differences  of  litersiystyle 
affected  the  style  of  his  music  perhaps  IcM  than  that  of  any  other 
distinguished  composer.  He  attained  hfa  highffli  level  in  "  Aul 
FlOgdn  des  Gesanges,"  the  first  of  tto  twoaangs  to  Zuleika,  and 
Nachtlied.  It  is  noteworthy  that  there  fa  no  tinoe  of  Sdrab«rt% 
influence.  Had  Sduibcrt  not  lived,  Mendelssohn's  aongs  would 
have  been  just  tto  same.  Hence  in  spite  of  graceful  and  flowing 
mclo<lics,  elegant  but  simple  in  form,  and  instinct  with  that 
jK>lishc<l  taste  and  charm  of  manner  which  endeared  l>oth  him- 
self and  his  works  to  his  own  generation,  his  songs  have  exercised 
no  permanent  influence  upon  the  art.  Their  immediate  in- 
fluence, it  is  true,  was  er.iirmDus:  it  is  fell  occasionally  in 
Schumann,  only  too  often  in  Robert  F'ranz,  and  a  host  of  lesser 
composers  in  many  countries  besides  his  own,  such  as  Cade, 
Lindbiad,  Stemdale  Bennett,  and  ottors  who  need  not  to 
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Of  far  greater  importance  is  the  work  of  Robert  Schumann, 
whose  polyphonic  methods  of  technique  and  peculiarly  epigram- 
matic  style  enabled  him  t4>  treat  complex  phases  id  thought 
feeling  which  had  haidfy  twoMM  promiueni  in  Sdubert's 
time  with  quite  eKtnMiidtiHuy  Hwoen.  Both  by  tenqieniBeiit 
and  by  dniee  he  it  identified  witli  the  uMalled  nmantlc  move- 
BMOt,  a  movement  in  which  both  poetry  and  ouHk  have  tended 
more  and  more  to  become  rather  a  personal  revelation  than 
"  a  criticism  of  life."  Thus  with  Schubert  the  note  of  univer- 
sality, the  abiding  marli  of  the  clasiicul  tomfrascrs.  is  stronRcr 
than  the  impress  of  his  own  personality.  With  Schumann  ihc 
rcvcrsf  is  the  case.  If  the  romaniic  movement  gave  a  new 
impel u.s  of  vast  importance  lx)th  to  music  ami  literature,  yet 
it  bad  its  weaker  side  in  extremes  of  seoaibility,  which  were 
not  always  equivalent  to  strength  of  (cdinf.  Meodelstohn's 
•onp  eifanittedly  ecr  on  the  side  of  ptue  aentinenultty— 
SeliunMuin,  with  Lint,  Jenam  and  Fnas,  frequeally  betrays 
the  same  wceluMii»  but  Ub  bett  walk,  his  settinss  to  Heine 
(espcdally  the  DkhUfttde),  the  Ekkendorff  "  Liederlorets," 
Chamisso's  "  Frauenlicbe  u.  Lcbcn  "  (with  some  reservations), 
besides  a  fair  number  of  other  song.s,  such  as  "  Widmung," 
"  Der  Nussbaum,"  "  Ihrc  Siimmc  "  ami  his  one  completely 
successful  ballad,  "  Die  briflcn  (ircnadierc."  arc  strong  in  feeling 
and  full  ot  poetic  and  imaginary  qualiiirs  of  the  very  highest 
order.  The  new  i>octry  called  for  new  methods  of  treatment. 
These  Schumann,  instinctively  an  experimenter,  provided, 
first,  by  a  closer  attention  to  the  minutiae  of  declamation  than 
had  hitherto  been  attempted— «Bd  bewia  iyncopation  and 
•uveuion  furnished  posiibilitiea  uiwivectcd  even  by  Schubert 
— eecoodly  by  inmasing  the  rtle  of  the  pianoforte  aoe«npani> 
ment — and  in  this  he  was  helped  on  the  one  hand  by  novel 
methods  of  technique,  of  which  himself  and  Chopin  were  the 
chief  origin.itors,  ,in<l  on  the  other  by  his  loving  stuiiy  of  Bach, 
which  inii).irteij  a  [Hplyphonic  tre^itment,  q\iitc  new  to  song. 
In  ne.irly  Sihuberi 's  songs,  .uni  in  fniiie.illuf  Mendelssohn's, 
the  mcltKly  allotted  to  the  %'oicc  maintained  its  [wsition  of 
supremacy.  In  Schumann  it  not  infrequently  becomes  the 
secondary  factor,  the  main  rftle  of  lyric  inleipieter  passing  to 
the  accompaniment,  as  in  "  Ea  iat  em  FiBtcn  u.  Gcibhi  "  or 
"  Rteekin."  He  alao  gnve  qnite  •  new  pnmuiieace  to  the 
opening  and  ckwmg  iMtTummtei  qnn^ioaiet,  wUtfc  become 
in  hit  hands  no  mmljr  fonul  iatndnctiea  or  oonchiriom  but 
an  integral  part  of  the  whole  conception  and  fabric  of  the  Litd. 
This  m.iy  be  illustrated  by  m.iny  niimiicrs  of  the  Di.  hiirlithe, 
but  most  remarkable  is  the  tinal  pngc.  in  which  the  [lianolorte, 
after  the  voice  has  stopped,  sums  up  the  whole  tenmir  of  the 
cycle.  This  feature  has  been  seized  upon  by  many  subsequent 
composers,  but  by  few  with  .Schumann's  rare  insight  and  judg- 
ment. In  I'raaz,  for  instance,  the  concluding  symphony  is 
often  introduced  without  necessity,  and  becomes  a  mere  irritating 
mannerism.  In  Brahms  however  it  ia  developed,  both  at  the 
opening  and  close  of  many  songs,  to  an  importance  and  preg- 
uuuy  of  meaning  which  no  other  cnmiwaer  hie  attaiaed. 

A  third  point  in  Schumannla  method  ia  hfa  foodneal  for  abort 
intemipted  phraaes  (often  repeated  at  different  leveb)  in  place 
of  the  developed  Schubertian  melodies;  it  is  alluded  to  here 
because  of  the  great  extension  of  the  practice  by  later  composers, 
too  often,  as  in  the  case  of  Kranz,  without  Schumann's  tact. 
On  many  grouiuls,  then.  Si,humaim  nia\'  Ijc  regarikd  as  h.iving 
widely  extended  the  conception  of  the  Lied;  his  example  has 
encouraged  later  composers  to  regard  no  lyric  poetry  as  too 
subtle  for  musical  treatment.  Unfortunately  in  presenting  com- 
pleiity  of  mood  Schiunann  was  not  invariably  caretul  to  pre- 
serve structuml  solidity.  Many  later  ODnposeca  have  followed 
the  occaaional  leoeeness  of  design  iriiich  k  hia  fault,  without 
approaching  the  beauty  of  spirit,  in  which  he  stands  alone. 

A  bold  experimenter  in  song  was  Franz  Liszt,  whose  wayward 
genius,  with  its  irrr;>rc:->il:ilc  bunt  towzirds  ll;e  theatrical  and 
melodramatic,  was  ncscr  at  home  within  the  liniits  of  a  short 
lyric.  It  is  inie  that  there  is  .sinterity  of  feeling,  if  not  of  the 
deepest  kind,  in  "  £s  muss  ein  Wundcrbares  sein  "  and  "  Cber 
alien  Gipfdn    but  conoentnted  emotion,  which  invelvse  for 


its  expression  highly  organized  form,  was  alien  to  Li&zt's  genius, 
which  is  more  truly  represented  in  songs  like  "  Die  Lorelei," 
"  Kennst  du  daa  Land,"  "  Am  Rhein  " — in  which  are  presented 
a  series  of  pictures  looedy  eemeeted,  giving  the  impression 
of  clever  extemporiiatiopa  ob  paper.  It  is  net  soffidentty 
recognized  that  snch  work  is  far  cMfer  to  pRtdiwe  than  a 
su<  cc'bsful  strophk  song,  even  of  the  simplest  kind,  because  the 
composer  ignores  the  fact  that  a  formal  lyric  implies  formal 
music,  and  that  mos'  formal  [kh-*. rv  is  often  the  most  cm.o- 
tional.  Critics,  who  mea.sure  llu-  advaiue  of  .song  by  the  increa.sc 
in  number  of  those  that  are  durriuompiynirl,  and  the  dei Teasing 
output  of  those  which  have  the  same  music  to  each  stanza, 
arc  in  danger  of  forgetting  the  best  qualities  l>oth  of  music  and 
of  (Mctry.  Formless  music  never  interpreted  a  finely  formed 
poem,  and  unless  the  dtirfkeompmirUs  Lied  has  more  form 
instead  of  less  than  tlie  stlopUc  aoag,  it  is  artistically  valudesa. 
The  popularity  thcitfen  ef  "  Die  Loicld  "  is  not  so  much  a 
tribute  to  Liscl'!s  fsniun  as  an  aumpleof  the  oteat  to  wUcb 
gifted  singers  and  trndisceming  critks  can  mislead  tlie  paUi& 
Merc  scene  painting,  however  vivid,  however  atmospheric— -and 
these  qualities  may  be  conceded  to  Liszt  and  to  others  who  have 
followed  his  esaavlc— takes  tu  place  upon  the  hnrar  piaaaa 
of  art. 

The  a<lmirali<m  cx]>re.sse-(l  by  l.is.-'.i  :ir,<l  Wagnt-r  for  ihi-  sfmgs  ot 
Robert  Frani,  and  the  cordial  welcome  extended  by  Schumann 
to  those  which  first  made  their  appearance,  have  lid  'o  an 
undue  estimate  of  their  importance  in  many  quarters.  They 
are  characterized  by  extreme  delicacy  both  of  feeling  and  oil 
workmanahip,  but  the  ingemiity  of  his  oountetpoint,  which  he 
owed  to  his  intissate  laowledge  of  Bach  and  Haadd,  cannot 
conceal  the  frequent  poverty  of  inspiration  in  his  melodic  phraaes 
nor  the  absence  of  genuine  constructive  power.  To  build  a 
song  u[>on  one  or  two  phrases  repeated  at  difTrrcnt  levels  and 
coloured  by  changing  harmonies  to  suit  the  re»iuircmcnl 5  of  the 
poetic  text  (as  in  "  Fur  Musik  "  ami  '  Du  hist  elend  ")  is  a 
dangerous  substitute  for  the  power  to  formulate  large  and  ex- 
pressive melodies.  But  it  is  the  method  which  Fraius  instinc- 
tively preferred  and  elaborated  with  skill.  His  songs  are 
moatly  very  short  and  in  the  strofdiic  fonn,  some  altera tioP 
being  nearly  always  nacrved  to  give  point  to  the  last  vetsb 
His  tticka  of  st]da  and  pncedai*  ao  qnlcMy  heoous  faatfliar 
as  to  aifaaiiit  thepatieBca  ev«n  of  the  BM  onspatiMtle  atnidant. 
But  the  sincerity  of  his  alms,  the  idealistic  and  aopetwrndtive 

purity  of  his  mind  (which  banished  as  far  as  possible  even  the 
dramatic  element  from  his  lyrics),  its  receptivcncss  to  the 
beauties  of  nature  and  all  that  is  chaste,  tender  and  refined  in 
human  character  render  his  songs  an  imjxirtant  contrifiution 
to  our  knowledge  of  the  intimate  side  of  German  feeling,  .ind 
compensate  in  some  degree  for  the  lack  of  the  larger  qualities 
of  style  and  imagination.  .Ml  his  best  qualities  are  represented 
in  the  beautiful  setting  of  Lenau's  "  Stille  Sicherheit."  Those 
who  care  to  study  his  limitationa  may  compare  his  settings  of 
Heine's  lyncs  with  the  meateipieGcs  of  Schumaan  in  Um  sane 
field,  or  the  duhwm  of  his  "  Vcrboigenhcit "  (lUMke)  with  the 
romantic  fervour  imported  to  that  poeu  by  tlM  later  gOBltia 
of  Hugo  Wolf.  . 

\  higher  value  than  is  usually  conceded  attaches  tO  the  songs 
of  Peter  Cornelius,  a  friend  of  l.iszt  and  Wagner,  but  a  follower 
of  neither.  Before  he  -rame  under  their  influence  he  had  under- 
gone a  severe  course  of  contrapuntal  training,  so  that  his  work, 
though  essentially  modem  in  spirit,  has  that  stability  of  structure 
which  makes  for  permanence.  He  was,  moreover,  an  accom- 
plished linfflbt,  a  brilliant  essayist,  and  a  poet.  That  perfect 
fusion  between  poetry  and  music,  which  sinoe  Scfaubart  liaa 
incrcasbi^  been  the  idcal.of  Geimmi  anag^  h  isaliasd  la  aa 
exceptioaal  maanar  irtmsp  with  CatBsihia  aa  with  Wagaar, 
librettist  and  musician  are  one  person.  More  eaquirite  dedama- 
tion  h^r  lly  to  be  found  in  the  whole  range  of  song  thaa 
in  the  subtly  imaginative  "  .Auftrag."  whilst  for  nobility  of 
feeling,  apart  from  technical  e.xcelleiicies  of  "he  highest  urLkr,  the 
"  Weihnacht&lieder,"  the  "  Brauilieder  "  and  much  of  the  sacred 
eyde  "  Vatsr  Uaser,"  aia  bardlgr  ainpaaqed  avoa  hgr  Srhrnnfaa 
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at  his  best,  and  point  to  Cornelius  as  one  of  the  most  beautiful 
and  original  spirits  oi  the  19th  century. 

Ill  the  aong-work  of  the  19th  century,  though  Schubert 
hiiiwIbi  tlie  Rtck  npon  which  it  lias  been  bnih,  Schumann 
Kpraents  tlie  mm.  dbectiy  ioapidng  iafltienee,  even  whm,  as  In 
the  caie  «f  Adolpb  Jenwa  (whoie  tpoDtaaeoady  meMfous  and 
gnceftti.  if  not  weiy  deep,  songs  deserve  mention),  there  arc 
Importations  from  such  widely  divergent  sources  as  those  of 
Mendelssohn  and  Wagner 

The  appliiation  of  ihc  [jrinciplcs  of  WaKticrian  music-<lrama 
to  lyrical  work,  .lUiiil.  as  was  natural,  with  the  exaggerations 
and  unconvcntionalitics  of  Liszt  and  Bcrlior,  was  sooner  or 
later  bound  to  come,  bound  also  for  a  time  to  issue  in  confusion ; 
to  rescue  song  from  which  was  the  woric  of  two  men  of  genius, 
who,  though  approaching  the  task  from  standpoints  removed 
by  the  whoJe  distance  tA  pole  to  pole,  may  be  coatldeted  as 
phiTng  the  ciown  of  ibiel  acMewnnent  upon  tbe  aepinUioos  of 
19th-century  song — Hugo  Wolf  and  Johannes  Brahms. 

Wolf  exhibits  an  entirely  unconventional  and  original  style. 
He  is  as  untroubled  by  iradilion  as  Schubert,  whom  he  resembles 
not  ofti-n,  as  in  "  Hussrcis*'."  and  "  Dcr  ("larincr,"  in  puro 
mfludiuuines.s,  but  in  the  intensity  of  his  ix-iwcr  to  penetrate 
to  the  very  heart  of  poetry.  To  him  may  also  be  most  filly 
appHfH  the  epithet  ciairvoyant.  He  is  the  first  who  published 
tOBCl  for  voice  and  pianoforte,  not  songs  with  pianoforte 
acoompaniment ,  thus  finally  asaerting  tbe  identity  of  dager  and 
jfwmp'MT'rt  in  tnie  lyrical  intetpietiitioii. 

Tbt  ananing  asgadty  of  Bntame  discttmed  that  the  pos- 
sibilities of  song  on  the  IbieaMt^Scfcttlwrtwefc  far  fiWB  being 
ohausted:  his  practical  ndnd  pwfwied  to  develop  thaw  pos- 
sibilities rather  than  to  seek  after  strange  and  novel  methods, 
conforminK  tliua  jn  sonp  to  his  practice  in  other  branches  of 
composition.  A  broad  melodic  outline  is  lor  him  an  essential 
feature:  equally  esscnti.1l  is  a  fine  contrapuntal  ba.ss.  In 
form  the  majority  of  his  songs  follow  the  orthodox  .\  B  A  pattern, 
the  central  portion  being  so  oiganiaed  as  to  offer,  with  the  least 
jnatfMr  introduction  of  new  unrelated  material,  a  he^iteBed 
ceotnet  with  tbe  openinc  pofttoo  by  means  of  new  treatment 
and  new  tonalitiee  and  at  tbe  same  time  to  jusUfy  itidf  by 
producing  the  mood  in  wUcb  tbe  return  to  the  opening  portion 
is  felt  as  a  logical  necessity.  Chromatic  effects  in  Brahma's 
scheme  of  melody  are  rarely  introdurrd  til!  the  middle  section, 
the  oiM-ninK  being  almost  invariably  diatonic.  It  must  however 
be  admitted  that  Brahms's  formal  perfection  involves  occasion- 
ally an  awkward  handling  of  n-urds,  and  that  in  a  few  instances 
(see  Magflone-Hedtr,  Nos.  3  and  6),  they  aie  (nakly  sacri- 
ficed to  that  fonaal  devdopment  of  his  material  which  has 
been  eriticiied  fal  the  case*  of  Mozart  and  Beethoven.  No  part 
ef  Ms  nooga  demivca  chaBC  atudy  than  the  few  ban  of  instru> 
mental  pidnde  aad  eoodinlea,  in  ivbich  ii  cadniBed  the  very 
essence  of  hb  conception  of  a  poem.  It  may  almost  be  said  that, 
since  Schumann  set  the  example,  the  first  and  the  last  word 
h.is  pas>e<l  from  the  voice  to  the  instrument.  .Arcnmpanist . 
like  singer,  must  understand  poetry  as  well  as  music:  but  with 
no  composer  is  his  resp^ii  s  l  iliry  (jrt  ater  than  with  Brahms. 
Complete  mastery  in  close  organization  of  form  was  allied  in 
Brahm.s  not  only  with  the  warmth  and  tenderness  of  romance, 
but  with  the  imagination  and  insight  of  a  profound  thinker. 
Concentration  of  style  and  of  thought  have  nowhere  in  the 
whole  history  of  song  been  combined  on  a  plane  so  high  as  that 
wUdi  is  readied,  with  aO  peifectibii  of  mdnOe  and  baiuionic 
beauty,  in  "  Schwermutb.*' "  Der  Tod  daa  lit  die  IdlUe  NaAt," 
"  Mitviendgjahren.""  Am  KiKhhof,""0  wflsst'udidochden 
Weg  zuriick  "  and  the  "  Vier  ernste  Gesilnge."  which  closed  the 
list  of  his  107  ?<ings.  The  alliance  to  song  of  so  dangerous  a 
conipaniuM  as  philosoiihy.  or  at  any  r;ile  of  thoughts  which  are 
philosophical  rather  than  lyrical,  proved  nr.  obstacle  to  Brahms's 
equal  success  in  the  re.alm  of  romance.  This  sirie  of  his  genius 
may  lie  illustrated  by  numerous  songs  from  the  Magelone  cycle 
(notably  "  Wie  froh  und  frisch  "  and  "  Ruhc,  sUss,  Licbchcn  ") 
and  by  othan,  of  which  "Licbeatiea,"  "Die  Hainacbt," 
•'FdddaMmhdt.'*  "Wie  laff  idi  midi  anf  far  der  Nadit," 


■'  Minnelied  "  and  "  Wir  wandelten  "  are  a  few  examples  picked 
at  random. 

It  has  already  been  indicated  that  Bnfams  was  a  deq>  student 
of  Schubetrt.  If  be  had  aoc  Sdrabtrtli  abadate  qwntaaaity 
of  melody,  ks  fcatoted  ft  to  ita  SdmtwrtiBa  {dace  of  anpieme 
importance.  In  fplte  of  all  the  tendemaes  of  his  age  he  never 

shirked  that  supreme  test  of  a  OMWpflaffT,  the  power  to  originate 
and  organize  melody:  but  it  is  melody  often  of  a  tysM?  so  severe 
in  it5  outline  and  pniporlions  as  to  repel  those  hearers  who  are 
unable  to  attain  to  his  level  of  thought  and  feeling.  .All  mere 
prettiness  and  elegance  are  as  alien  to  his  nature  as  even  the 
slighrot  .Tpproach  to  sentimental  weakness  on  the  one  hand, 
or  !  I  r-  I  ic  scene -painting  on  the  other,  so  that  for  the  world 
at  large  his  popularity  is  jeopardized  by  an  attitude  which  is 
felt  to  be  tmcompramisingly  lofty  and  se\'ere.  It  has  hardly 
yet  had  time  to  reconcile  itself  to  the  union  of  modem  Ijrnkal 
poetry  with  a  style  w4ioae  dabonte  oootn^ntal  texture  diim 
as  much  from  the  delicate  pd^hony  of  SAumann  as  that  in 
its  turn  differed  from  the  broad  harmonic  system  of  Schubert. 
But  that  Brahms  was  never  difficult  without  reason,  or  elaborate 
when  he  might  have  Iteen  simple,  appears  plainly  from  the 
preference  he  felt  fur  h[<  ;-!:;''ii  r-r  siini.'s  ir.  the  Vrlkstiimlith 
style  and  form,  rather  than  for  those  which  were  durilu<m!- 
ponirl.  He  was  stmngly  inllucncetl  by  the  VMkslifdtr  of  his 
country,  the  words  of  which  he  loved  to  repeat  to  himself,  as 
they  auggBSted  ideas  even  for  his  instrumentd  compositions. 
His  anaagements  of  YMtMtiir  ooatk  aa  epodt  in  tliat  Add 
of  worii* 

In  the  history  of  song  Brahms's  name  is  likdy  to  stand  for  tbe 

closing  of  a  chapter.  It  Is  dlflScult  to  conceive  of  more  com- 
plete work  on  lines  that  are  essi  iit  iaily  classical.  The  soundest 
traditions  lin<l  in  him  their  just  itx  :ii  I'm  ami  their  consummation. 
He  has  enshrined  the  l.es!  thoi:>,'ht.  anri  the  noblest  feeling  of 
his  age  in  forms  where  elalMtr.il  ion  anil  complexity  of  detail  serve 
essential  purposes  of  interpret;ition.  and  are  never  used  as  a 
brilliant  artifice  to  conceal  foundations  which  are  insecure. 

It  ll  not  proposed  to  discuss  the  work  and  tendendes  o( 
COO  temporary  German  oompoaen— of  whom  Felix  Wdngartocr 
(b.  18^),  Max  Reger  (b.  1873)  and  RIdiaid  Stmaat  have  at* 
tracted  the  largest  share  of  attention.  The  above  summary, 
though  necessarily  incomplete  and  confined  only  to  the  most 
conspiniotis  names,  may  yet  provi<le  some  jMiints  of  view  from 
which  the  songs  of  other  countries  than  Ciermany  may  be  re- 
garded. esi>ccially  those  in  which  (ierman  conceptions  and  Gcrm.m 
methods  of  technique  have  In-en  dominant  factors  .Actual 
settings  of  German  lyrics  figure  largely  in  the  work.';  of  many 
non-German  composers,  and  these  it  is  hard  to  judge  except 
by  German  standards.  But,  strongly  as  German  influence  has 
been  fdt  in  Russia,  for  instance,  in  Norway  and  in  Finland, 
yet  the  last  half  century  has  seen  the  rise  of  more  distinctly 
national  schoob  of  song  in  all  these  countries,  and  to  this  result 
the  cult  of  the  folk-song  has  ver>'  largely  contributed.  Glinka, 
Rimsky-Kors,;l:ov,  Borodin,  Balakircv,  Cesjir  Cui  (b.  iSjs), 
and  Nfoussor;:>ky  in  Russia,  Nordraak  (ifl43-i8<)6)  and  Grieg 
in  Norway,  si  ieiius  (b.  1865)  itt  Ffulatid,  are  coaqpicvoas  names 

in  this  connexion. 

The  Latin  countries  have,  as  is  natural,  been  but  little  subject 
to  German  influences;  of  these  France  alone  seems  to  be  working 
her  way  towards  a  solution  of  artistic  problems  MoOtra 
whidi  has  interest  for  thoae  who  live  beyond  her  f°<*acs 
borders  aad  wlildi  hears  emphaticaUy  her  own  hall- 
mailt.  Tliemelod&msstyteof  Gounod,  wfajd  has  so  powetfnity 
afiMled  composers  like  Massenet,  Godard  and  Widor,  has 
*11dfa"fa1ue  may  be  tested  by  comparing  tiiem  with  the  small 
voknaeooatalnifig  arrangements  by  R.  nans,  which  are  :*ymiKitheti- 
cally  done  but  without  inspiration,  with  thoae  of  Tanpert.  wnicb  are 
models  of  what  f!.uch  thin|4«  ouuht  nui  to  be,  and  with  the  dull, 
I  uninviting  work  of  .\  S.iran.    5t.iny  of  Reinvann's  arrangements, 
j  liowe\er,  dev  tm-  (  'inlial  recocnt:i  in  .i>  both   Nyiu|.^.ilhetic  and 
j  Kholarly.    One  fact  emerges  cVcarlv  from  the  study  of  folk-!<ong 
arran^emcats,  in  Germany  and  elsewhere,  that  success  dniends  upon 
qualities  which  are  as  rare  as,  and  are  seldom  dissociated  from,  the 
power  of  ori^nalcompontioB.  Onlyagreatoomposercaabeagreat 
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b«Kttn  to  yidddtiring  the  laM  quarter  of  k  eentiity  to  teadmdc* 
wUch  comejpood  doMly  with  those  of  the  faapimtiiiwit  move* 
ments  in  Frendt  Stentnie  and  painting.  The  deeper  aide  of 

the  movement,  in  which  a  strong  element  of  mysticism  plays 
an  important  fiart,  is  represented  in  the  best  songs  of  Cfsar 
Franck,  Faure  and  Bruuoau,  a  notable  group  of  comjKiars. 
whose  occasional  extriivagarices  are  atoned  for  liy  origiiuil 
impressions  of  nature  in  her  more  unusual  moods,  anil  by  much 
that  arrests  attention  both  in  thouKht  and  style.  The  songs  of 
Duparc  (b.  1848)  and  Vincent  d'lndy  likuMiv  repay  study. 
Nothing  can  be  clearer  than  that  traditional  methods  were 
inadequate,  if  modern  French  poetry  was  to  find  interpretation 
in  the  aiater  sphere  of  music;  but  how  far  the  work  of  composers 
(ttdl  M  those  named  is  likely  to  be  regarded  as  final,  it  is  pre- 
mature to  aak.  The  voiid  had  haidly  had  time  to  fed  at  hoiae 
vith  them  before  it  wai  called  upoa  to  face  niiat  ft  ia  difficult 
not  to  regard  as  r^reaeatiuB  the  eatKoe  BmitB  ol  hupwaaioniatic 
style  in  Debussy.  We  Kt  ttSU  too  modi  accustomed  to  melody 
and  rhythm,  to  harmooies  that  have  some  intelligible  pdiKiple 
in  th;ir  succesuons.  to  judge  securely  of  music  which  is  neither 
mekidious  nor  rh>ihnii,al  m.r  in  ;hi  m  1  riish.'  harmonious. 

We  are  still  !<»  muc  h  artrustomrti  lo  music  rcRubtcd  by  analys- 
able  laws  to  fed  nl  case  with  music  that  seems,  at  any  rate  at 
present,  to  ackno\\  ledge  none.  Whether  the  work  of  Debussy 
ia  the  beginning  of  a  new  i'\>och  iho  future  alone  tan  decide-.  Imi 
it  ia  permissible  to  feel  apprehensive  of  an  art  which  is  hn^;t\ 
upon  impressions  rather  than  upon  convictions;  and  the  viduc 
Of  ImpreaaionB  ia  apt  to  be  measured  more  by  the  degree  in  which 
thejT  aie  fugitiVBi  duaive,  evanescent,  or  merely  peculiar  to  the 
OQOipoaer'a  tempenunent,  than  by  the  relation  wlikh  they  bear 
to  permanent  dement*  b  nature  or  humanity.  Henoe  in  the 
modem  school  of  sonc-writers,  wluch  finds  it*  mhBinaHow  in 
DelMuay,  the  quality  of  unaeUoimadauanem  ia  the  one  wliich 
aeema  moat  difficult  for  them  to  attain.  In  French  art  we  are 
too  often  reminded  how  dose  the  subHme  is  to  the  ridiculous, 
the  dramatic  to  the  theatrical,  pathos  lo  bathos,  truth  to  paradox. 
Even  in  the  ((uicter  pictures  we  arc  conscious  ol  a  forced  atmo- 
sphere, aji  unnatural  calm,  not  the  aliidniR  [x  acc  of  a  landscape  by 
Corot  or  Millet.  Lastly,  the  opinicpn  of  liruneau  \Im  Musiquc 
fniniiiisc,  \i.  .\5i)  that  prose  will  in  lime  supplant  [>octry  in 
drama  and  song  is,  at  least  to  those  to  whom  form  is  still  an 
essential  element  of  beauty,  a  dis<iuicting  omen  for  the  future. 
The  best  qualities  of  the  French  nation,  its  unatTcc  ted  gaiety,  its 
sincerity,  grace,  humour,  pathos,  tenderness,  arc  far  more 
toudiingly  and  truthfully  revealed  in  tlie  simple  mdodies  of 
the  conntiywie— or  in  the  ieaa  pittentioua  aooga  (of  viiich 
Bruneau  and  Ifaaaenet  have  given  eiamplea,  a*  «dl  as  many 
others)  formed  upon  their  nodcL 

limitatiaoa  of  apnoe  do  not  form  tlie  only  reason  for  dealing 
in  a  curMxy  manner  with  En|}ish  songs  of  the  19th  century. 
mtttrm  A  more  valid  one  is  to  be  found  in  the  absence, 
Bmnta  until  its  two  dosing  decades,  of  great  names  to 
Scat.  which  can  be  aitached  the  history  of  any  orderly 
developraent,  of  any  well-canceivcd  and  dclinitc  ideals, 
The  authors  of  the  very  limited  number  of  cikkI  .songs  arc  too 
often  the  authors  of  others  in  larger  quaniities  which  are  bad. 
and  that  not  in  every  case  owing  to  fadurc  01  inspiration  but 
to  a  lowering  of  ideals  in  order  to  gratify  the  t.xstcs  of  an  unin- 
telligent public  on  the  one  hand,  and  the  demands  of  ^ft^ng 
publishers  on  the  other.  That  a  healthier  art  might  have  arisen 
is  indicated  by  the  presence  of  such  songs  as  Hatton's  "  To 
Anthea,"  Lodefa  unexpectedly  fine  setting  of  "  The  Brooklrt  " 
(the  wiida  of  wliidi  Schubert  had  already  immortalised  in  its 
oii^nd  Geman  venhm  as  "  Wohin  "),  Sullivan's  fresh  and 
oifgltnlaettlaiBof  aeveral  Shakesprarian  lyrics,  and  of  Tnnyson's 
oninapiied  cyde  of  verses  entitled  "  The  Songs  of  the  Wrens." 
and  Clay's  "IH  sing  thee  songs  of  .Knby."  The  name  of 
Sterndale  Bennett  stands  out  as  that  of  a  composer  who  remained 
Steadfastly  true  to  hig  ideals.  His  output  was  indeed  a  small 
one.  and  covered  a  somewhat  limitc<l  range  of  style  and  feeling: 
but  the  thought,  like  the  workmanship,  is  always  of  deUcate 
and  bemMifal  qiwUty.   Tboni^  Mendeiaaohn'a  hifloence  ia 


appamfc  Im  hna  n  tondi  vUcfc  ia  all  Ua  enm.  "  Tb  CUoe  in 
aicknCM,"  "  PoKietHMHUH."  "  Gentle  Zephyr  "  and  "  Sing, 
MaideB,  sing,"  have  certainly  not  yet  lost  their  charm.  Stem- 
dale  Bennett  marks  the  beginning  of  higher  ideals  in  English 
song  -but  it  is  only  within  the  last  twenty-five  yej^rs  that  we 
have  liepuii  to  see  their  realization,  owing  to  the  training  of 
many  I'.nplish  musicians  in  German  schools  and  lo  the  increasing 
taniiliarity  of  the  musical  public  with  the  best  tierman  Ludrr. 
The  lead  has  Inen  taken  by  Parry  and  Stanford — composers 
who  have  published  large  numbers  of  songs  in  great  variety  ui 
styles,  and  with  uniform  seriousness  of  aim  and  treatment. 
Parry's  delightfully  fresh  early  work  is  represented  fM  beat 
in  "  A  Spring  Song,"  "  A  Contrast,"  and  "  Why  domnnvRdMlk 
the  skietf "  The  transition  to  a  later  manner  is  nttdMd  by  the 
four  anacnoatie  odea;  and  several  small  votumc*  of  Ijnde* 
have  rinoe  made  their  appeamacBu  If  aone  ol  thaat  mis*  the 
true  lyrical  note^  of  whidi  abaolnte  sponlaadty  ia  an  essential 
condition,  yet  a  lofty  levd  of  thought  and  wwkmanship  is 
always  manifest,  rising  to  highest  inspiration  perhaps  in  "  When 
we  two  parted,"  "  Through  the  ivory  gate,"  and  "  I'm  weaving 
Sweet  Violets."  -Stanford  has  cssiiyed  songs  in  many  styles, 
suite<l  to  ix>cms  drawn  from  many  [Jcriods,  but  he  is  roost 
himself  and  most  successfid  in  Keats's  weird  and  dramatic  ballad 
"  La  Belle  dame  sans  merci,"  in  Browning's  cavalier  songs,  in 
the  cycle  of  .sea  songs  (H.  Xcwbolt)  and  above  all  in  the  l^l^h 
idyll  (Moira  O'Neill)— where  in  six  pieces  of  rarest  beauty  the 
composer  has  revealed  different  phaaca  of  Irish  feeling,  pathos 
and  humour  with  a  poetical  and  imaginative  power  luiequaUed 
in  British  ait.  It  is  hard  to  imagine  a  mote  perfect  alliance 
between  poetry  and  music,  from  the  general  conception  of  each 
song  down  to  the  minutest  detail  of  dedamation,  than  la  found 
here;  A*  an  ammigrr  of  Iiiah  meledic*- ■  oi  wirfch  four  vohima* 
have  been  pohlidied— Stanibid  haa  dao  ahmm  Uauaif  n  conn 
pletc  master.  Cowen,  Mackeniie  and  Elgar  hn(i»  CBittibBtwd 
few  songs  worthy  of  reputations  gained  in  burger  forms  of  com- 
position. Of  the  work  done  and  being  done  by  younger  com- 
posers much  might  be  said.  I'herc  is  activity  in  many  directions; 
a  cycle  of  scmgs  by  Arthur  Somervell  from  Tennvson's  \li:ud 
isanarlislie  work  of  ver>'  real  value,  beautiful  and  original  as 
nuibic,  ,ind  forming  a  highlv  interesting  commentary  upon 
the  poem.  R.  Vaugh.in  Williams,  in  the  more  difficidt  task 
of  setting  six  sonnets  from  Ros.sctli'5  House  of  Life  and  in 
three  of  Stevenson's  Songs  of  Travti,  has  displayed  imaginative 
qualities  of  a  remarkable  order.  Not  less  original  is  the  highly 
finished  and  poetical  work  of  U.  WaUoid  Davies.  Somewhait 
slighter  in  style  and  thought,  but  inatinct  with  true  lyikd 
tenderness  and  charm,  are  the  soogs  of  Roger  Quilter,  drawn 
nminly  from  the  BHaabethan  pwiodi  and  the  p^wtf  of  Henick* 
Varioua  soogs  If  Maude  V.  WUte,  W.  H.  Hadow,  Hamltaian 
Harty,  Hsrdd  Darlce,  Emeat  Walker,  Donald  Tovey,  William 
Wallace  and  others  give  evidence,  with  the  work  already  men- 
tioned, of  a  revolution  in  the  treatment  and  conception  of 
stiiiR  in  Kngland,  which  is  full  of  promise  for  the  futiure.  Its 
fulhiment  however  is  likely  to  depend  u|i<in  a  change  in  the 
(irevaihng  conditions,  under  which  professional  vocalists  have 
a  financial  interest  in  populariiing  inferior  productions.  (Jood 
songs,  apart  from  tlic  it;ii:.ii  (hiliculty  of  finding  a  publisher, 
arc  thus  penalized  from  the  start,  whilst  the  larger  and  lew 
instructed  portion  of  the  publie,  irilidi  fbima  its  taste  upon  what 
the  singers  of  the  day  provide^  leaadna  ignorant  of  pidasly 
thoae  wwls  which  am  moat  neoemaiy  for  ita  enlightenment. 

BiBLiOGRAPHT.— In  Gtovc's  DieHmun  tf  Music  and  UiuieiaHs 
(new  ed.)  Mr*  E.  Woodhouse's  article  on^*  Soog  "  (vol.  iv.)  gives  a 
practically  exhautrive  bibliography  of  the  whole  subject  of  aong 
and  folk-song,  country  by  countrv' :  her  account  is  quit*  unique,  and 
indispensable  to  the  student.  Tne  followiajt  ''si  i.>  nLiinli,'  of  Injuks 
which  the  present  writer  has  found  most  vaUiable  Sir  HulxTt 
Parry,  Art  of  Hutu  (London,  1897);  Oxford  Htstory  of  Music 
(1901-1905). csp.  vol. iii.;"  The  Seventeenth  Century  "by  Stf  Hubert 
P.irr>,  vol.  iv.;  "  The  Agn  of  Bach  and  Handel "  by  T.  A.  Fuller- 
Maitland,  vol.  v. ;  "  The  Viennese  Period  "  b>'  W.  H.  Ifadow,  vol.  -vi. ; 
"The  Romantic  Period"  by  E.  Dannrcuther;  Combarieu.  La 
Muiigm,  ses  Ms  et  stn  MnUm  (Paris.  1907):  Ambras.  CcidMcMt 
itrMmsA  (igto-igte);  Ce  milrir.gaSvdbflsi  mmhmmam 
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Ate  (185a) ;  Kic!iewetter,  Sckicksale  u.  Besekaffenlutl  dcs  welUulun 
Cetmft)  (1841);  Kcissmann,  Das  deutsche  Lird  (1861;  rewritten  as 
CtStkuitU  des  deulscken  Lifdes,  1874);  Schneider,  Pas  musikaiiseke 
Lied  ( 1863 ; ;  E.  Walkir,  UfU.ryof  itusU  in  F.itgland  (1907) ;  W.  Naccl, 
Cesihiihl-:  J,f  Muui  in  r.r.gland  (J894^l897);  C.  J.  Sharp,  En^tih 
Foik-iongi,  some  Oindustoni  \,l^fyj);\.T'\tTsat.,  Uisloirede  la  chanion 
poptdain  en  Fronct  (1889) ;  Lavoix,  La  Uusxque  jtan^aist  (1891). 

CoUections  o(  songs  with  valuable  iniroductidii  iiiuj  nuccs  (those 
Bllfhwi!  with  an  asterisk  have  pianoforte  accompanimrnts) :  F.  M. 
Bachne.  MldtutHkes  Lirdtrbiuh  (Hrcitkopf  &  H^cl.  1877); 
Gaston  P.iri^  :inil  (jcvam,  Charnrini  du  .VI''  iiide  {I'aris,  I875); 
.  Tiersoi  (  .'i  j'.'v:  rjj  populairts  di-i  . !.' /rijn(.j!.icj  {Grenoble,  1903); 
-)e  la  Villrni.iri|iie,  Bartaz-Brtiz,  Chanscm  />o/>.  de  la  Bretaine 
(Paris,  1867):  *Bourgault-Ducoudray.  30  melodies  pop.  de  la  Basse- 
Bretatne  (Paris,  1885);  'Champflcury  and  W«ckerlin,  Chansons  pop. 
des  pravinus  de  France  (Paris,  i860):  *Weckcrliii,  Echos  du  lempt 
passi  (3  vota.,  Paris,  185s).  and  'Chansons  pop.  du  pays  de  France 
(2  vols.  Paris,  I90J);  *V,  D'Indy,  Chansons  ^p.  du  Vn-nrnis,  <i]i. 
52  (Paris)  ;  lljalmar  I  hurt-n.  Foltfsan^fn  pna  haerfrni-  (("njiciilniK'  n, 
1908);  F.  van  Duyse,  Hrt  oudr  nederlandstht  Lted  (The  Hague, 
1903-19M) ;  *E.  Claeson,  Chansons  pop.  des  proi<inces  beiges  (Bni&seU, 
1905);  •Bourgault-Ducoudray.  jo  melodies  pop.  de  Grkce  el  d'orient 
(Paris,  1897):  E  uscnic  Linen,  Peasant  .Sonts  of  Great  Russia  (St 
PeiersburK  and  London.  1905);  'W.  Chappelf,  Popuinr  Music  of  the 
Olden  Time  (Ix)nd()i>.  iHss-iSjo);  'E  WooldridKi-.  revised  edition  of 
the  above.  with  title  (Md  En«tsk  Popular  Musu  1  London,  1893); 

9r '    '    ■•  ....  -  — 
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(5  vols.,  "bamicoti  A  Pcafcc,  Taunton) ;  ^.  A.  Fullcr-Maitland  and 
U  E.  Broadwood,  County  50N«  (Novcllo) ;  *Sharpand  Barins-Couid 
5Mtt  ofOtWMQAahtieiiii  {*L.  E.  Brawhrnd,  AigM  ntwf^w 


The  Sono  Of  Bms 
Tlie characteristic  modulated  voii.f  i-f  l  inls.  i\  ihv  out.standinR 
example  of  natur.il  "  song  "  in  the  aniniai  wuri.l  1  he  csv?ntial 
requirements  of  a  voiul  or);an,  the  pressure  of  vihralory  mem- 
branes or  chord,  are  found  in  ihe  bird's  syrinx  fsce  Biko), 
but  how  these  membranes  act  in  particular,  und  iiow  ihcir 
tension  is  modified  by  the  often  numerous  syringeal  muscles, 
wc  do  not  know.  The  voice  of  birds  is  producc<l  entirely  by  the 
•ytinx;  the  laryiuc  no  doubt  modifies  it.  but  the  tonf^r  seems 
to  play  no  part  in  it.  The  "  loosening  of  the  tongue  "  by  cutting 
iUj^MNHK,  ID  ocder  to  aaaist  a  bird  in  Ulking  Ac,  is  an  abao- 
Itttdljr  ilBf  oftntioa.  Hie  pocseisioa  of  tlw  bmsI  dkbentt 
qninx  to  ooi  tnougb  to  auibte  •  bird  to  siaf .  la  tkb  respect 
they  ire  like  ourselves:  apedel  mental  faculties  are  required 
to  oootrol  the  apparatui.  Anatomically  the  raven  has  the 
same  elaborate  cyiinx  as  the  thrush  or  the  nightingale,  and  yet 
the  raven  Cannot  "sing"  although  it  can  modulate  its  voice 
and  can  even  learn  to  talk.  .\s  a  rule  the  faculty  of  singing 
is  restricted  to  the  males,  although  the  females  possess  the  same 
organs;  moreover,  birds  vary  individually.  S<jmc  learn  to  sing 
marvellously  well,  while  others  remain  tyros  in  spite  of  the  Ik-si 
education.  But  given  all  the  necessary  mental  faculties, 
birds  sing  only  when  they  arc  in  such  a  healthy  condition  that 
there  is  a  surplus  of  energy.  This,  01  course,  is  greatest  during 
the  time  of  propagation,  when  much  of  the  surplus  of  tlie  general 
metabolism  comes  out — to  tiae  homely  words — in  unwonted 
foactions,  such  as  dancing,  pooiiig,  qxcnding  of  feathers  and 
j^j^^Toiee.  Every  <m  al  ttew  wmo^  wwrtions  is  a  spasm, 

cdievias  the  mhid.  In  many  cases  Uhm  uties  am' 
maatfestatiooe  beoome  rhythmical,  and  muk  oomtata  of 
rikyUunkal  sounds.  Of  course  birds,  like  other  creatures,  are 
to  a  certain  extent  reflex  machines,  and  (hey  often  sing  because 

they  cannct  hilp  il,  just  .is  male  frogs  continue  to  croak  long 
after  the  pairing  sca-wn,  and  not  necessarily  because  they  or 
tbdr  mates  appreciate  those  sounds-  But  birds  stand  mentally 
on  such  a  high  level  that  we  can  scarcely  doubt  that  in  many 
cases  they  enjoy,  :ini\  ihcrifm/  siiiK  their  song.  Many  a  tame 
bird,  a  canary,  starling,  magpie,  will  repay  its  keeper  with  iu 
song,  out  of  seasoa,  for  My  IdndMH  ihoim  to  it,  «r  for  his 
mere  pceaeooe. 

If  weiCCttd  my  sound  made  by  a  bird  under  the  all-powerful 
t  of  love  or  lust  as  its  "  song,"  theo  pnbshly  cwy  bird 
*  of  this  faculty,  but  in  tbo  on^DHjooBqUuBBof 
the  tens  my  few,  besides  the  oeciBei,  caa  liilg^  ud  crca  tUa 
nidth,  like  the  ravcat  and  the  croM, 


arc  decidedly  not  songsters.  On  the  other  hand,  it  seems  unfair 
not  tu  cail  the  charming  series  of  notes  of  the  dove  its  song. 

D.  Barrington  in  a  very  remarkable  paper  ("  Experiments 
and  Obeervations  on  the  Singing  of  Birds,"  PkiL  Trans.,  177^ 
pp.  249-291)  defines  a  bird's  soog  "  to  be  a  — ccwsioo  of  thrat 
or  more  dLffeient  notes,  which  M«  COBtiaiMd  wHhiNitiBlainiptin 
during  the  same  interval  with  a  musical  bar  of  foiir  cnUbcta 
in  aa  adagio  movemcDt,  or  whilst  a  pcndultmi  swings  four 
seooadk."  The  ktO  A.  Newton  (Ency.  Brit.,  9th  ed.,  iii.  771; 
see  also  Did.  SMs,  *.«.  "  Song,"  pp.  »9J-S94),  taking  a  much 
wider  view  of  "  song,"  proceeds  as  iitli.uvs: — 

"  It  seems  impossible  to  draw  bm  lui  arbitrary  line  between 
the  deep  Ixximing  of  the  cmcii,  tlie  li.-itOi  cry  the  guillemot 
(which,  when  proceefling  from  a  hundred  or  a  (lioiisand  throats, 
strikes  the  distant  ear  in  a  confused  murmur  like  the  re.-.r  of  a 
tumultuous  crowd),  the  plaintive  wail  of  the  plover,  the  melo- 
dious whistle  of  the  wigeon,  '  the  cock's  shrill  clarion,'  tlie 
scream  of  the  eagk,  the  hoot  of  the  owl,  the  solemn  chime  of 
the  bell-bird,  the  whip<nckfaig  of  the  manakin,  the  chaffinch's 
joyous  burst,  or  the  hoarse  croak  of  the  raven,  on  the  one  hand, 
and  the  bicoting  of  the  snipe  or  the  dnunming  of  the  ruffled 
grouse,  on  the  other.  Innumerable  are  the  forms  which  such 
itttenooes  tahe.  la  aiaay  hirda  the  aonnda  are  due  to  a  com- 
Uaatin  of  vocal  aad  failnuacatal  po«ca»  or,  «•  in  the  casea 
hat  meatkatd,  to  Oa  laMtr  eobr.  Bat,  howem  produced— 
and  of  the  mechlnety  irtwwly  Uiey  arc  accomplished  there  is 
not  room  here  to  qpeak— all  have  the  same  cause  and  the  same 
effect.  The  former  has  been  alre.idy  indicated,  and  the  irr 
is  its  consummation.  .Mmosi  roin.stantaneously  with  the  hatch- 
ing of  the  nightir-.^^:i:e's  broini  the  song  of  the  sire  is  hushed, 
and  the  notes  to  'vi-hRh  we  have  fur  weeks  he.irkeneil  with  rapt 
admiration  arc  changed  to  a  uiial  nn.ik.  expressive  of 
alarm  and  anxiety,  inspiring  a  sentiment  ot  the  most  opposite 
character.  No  greater  contrast  can  be  imagined,  and  no 
instance  can  be  cited  which  more  completely  (loints  out  the 
purpose  which  '  song '  fulfils  in  the  economy  of  the  bird,  for 
if  the  oightiaiBle's  nest  at  this  early  time  be  destroyed  or  ita 
coBtcata'fHMwed,  the  cock  qteedily  locovwa  hto  voioe,  aad  hb 
favourite  haaata  afaia  fcaound  to  hia  hewitcUag  ataiaa.  For 
theai  hia  aiate  il  coBteat  apia  to  aadeiao  the  woariaooM  foand 
of  aaat'balldiag  and  incobatioB.  But  should  some  days  elapse 
beCne  disaster  befalls  their  callow  care,  bis  constitutton  under- 
goes a  change  and  no  second  attempt  to  rear  a  family  i.s  niade. 
It  would  ."iccm  as  though  a  mild  temperature,  and  the  abundance 
of  irM:.d  (ly  .vhich  ;t  is  peiierally  accompanied,  prompt  the  phy- 
sioloj^icai  aJleralion  which  uispires  the  males  of  most  birds 
to  indulge  in  the  '  song  '  peculiar  to  them.  Thus  after  the  annual 
moult  is  accomplished,  .ind  this  is  believed  to  be  the  most  critical 
e(K)ch  in  the  life  of  any  bird,  cock  thrushes,  skylarks,  and  others 
begin  tu  sing,  not  indeed  with  tbc  jubilant  voice  of  spring  but 
in  an  uncertain  cadence  which  is  quickly  silenced  by  the  super- 
vention of  cold  weather.  Yet  some  birds  we  have  which, 
except  during  the  seaaoo  of  moult,  hard  frost,  and  time  of  snow, 
sing  almost  all  the  year  fooad.  Of  these  the  redbreast  and  the 
wien  are  familiar  wmpka,  aad  the  dtiffdiaff  aepeata  its  two- 
noted  ay,  abaoat  to  wcaiiaran,  daifaig  thp  wiibie  period  of  ita 
resideooe  hi  this  country. 

"  Akin  to  the  '  song  of  binds,'  and  undoubtedly  proceeding 
from  the  same  cause,  are  the  pecidiar  gestures  which  the  males 
of  many  f>erfurni  utuJer  ilic  inlluence  of  the  approaching  sea.son 
of  pairing,  but  the.s^-  .^R.iin  .arc  far  too  numerous  here  t<i  ueseribc 
with  paniculiixity.  It  must  suffice  to  mention  a  few  cases. 
The  ruff  on  his  hillock  in  a  marsh  holds  a  war  daiice.  The 
snipe  and  some  of  his  allies  mount  aloft  and  wildly  execute 
uniaoked-for  evolutions  almost  in  the  clouds.  The  woodcock 
and  many  of  the  goatsuckers  beat  evening  after  evening  the 
same  aerial  path  with  its  sudden  and  sharp  turnings.  The 
ring-dove  rises  above  the  neigfabouring  trees  and  then  with 
wotloaleie  wings  slides  down  to  the  leafy  retreat  they  aflord. 
The  capeicaUy  aad  blackoodt,  perched  oa  a  commanding 
emineaoe.  thanr  theomdvea  into  poatwea  that  de(y  the  skill 
of  the  T>fifBliBirt~~Htliwr  apetiia  of  the 
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the  strangest  attitudes  and  run  in  circles  till  the  turf  is  worn 
bare.  The  peacock  in  pride  spreads  his  train  so  as  to  show  how 
nearly  akin  are  the  maji-ilic  and  the  ludicrous.  The  bower- 
Ijinl.  content  with  its  own  splendour,  builds  an  arcade, 
decketl  with  bright  feathers  and  shining  shells,  through  and 
around  which  he  pac«  with  his  gay  companions.  The  larks 
and  pipits  never  deliver  their  song  so  well  as  when  seeking  the 
upper  lir.  Rooks  rise  one  after  the  other  to  a  great  height 
1,  tanung  on  their  back,  wantonly  precipitate  themselves 
ytlds  towards  the  ground,  while  the  solemn  raven  docs 
not  scorn  a  similar  feat,  and,  with  the  tendercst  of  croaks,  glides 
supinely  alongside  or  in  front  of  his  mate." 

The  following  itvay  be  cited  a»  the  princiixil  treaii«ei>  on  the 
subject,  bcsidc!^  Harrington's  paix.'r  quoted  above:  J.  Blaclcwall, 
Mem.  Litt.  Phil.  Six.,  Manchester  (ISJ4),  pp.  ia9-323;  also  in 
Froriep's  Notizen  (18251.  col.  292-298:  F.  5^avart,  ilemoir  sur  la 
voix  det  oistaux,  Froriep's  Nolizfn  (1826),  col.  i-io;  C.  L.  Brehm. 
NttuptMnia  (1859),  pp.  54-59,  96-101,  181-195:  and  Joum.  f. 
Ornilh.  (1855.  pp.  siS-aSt;  1856,  pp.  250-255):  C.  Glogcr,  Joum.  'f. 
Omith.  fi85<)),  pp.  439-459:  J.  K.  llarting.  Birds  of  Middlesex 
(London.  iM/ii,  wlurt-  ihe  inpic-^  of  m.inv  of  the  common  EngU.^^h 
birds  arc  musically  expressed;  J.  .A.  Allen,  Bull.  Comp.  ZoOi. 
Harwd  (1871),  ii.  166-450;  L.  Paolucci,  //  Canto  dfgli  ueum  (Milan. 
1878),  and  Milano  soc.  lUd.  atti.  20  (1877).  pp.  125-247:  C.  L.  Hctt, 
A  Dutionary  of  Bird  Sotet  (Brigg,  1898) ;  C.  .\.  V\  ttchell,  Bird-Sone 
and  ill  Stirntifu  Teoehing  (Gloucester,  1892):  F.  S.  Mathews.  Field 
Bo.'^k  pf  1!  I W  Birds  and  their  Musit  (New  York,  1904).  See  al*o 
W.  W  -i'dc  Fowler,  A  Year  With  the  Birds  (1886).        (H.  F.  G.) 

SOMOHOI,  SOMIBAY,  Souux,  &e.,  a  great  negroid  race  in- 
babftim  a  tuge  tact  of  oooBtiy  on  botli  banlcs  of  the  middle 
Niger.  Thqr  fonned  •  diitiiKt  atate  Imn  the  8th  to  the  t6th 
centwy,  belof  at  one  period  mastcn  of  Tfmbuktn  (q.v.)  and  the 
most  powerfid  nation  in  the  western  Stidan.  The  origjn  of  this 
people,  who  are  said  still  to  number  some  two  mflKons,  though 
their  national  indcjH  iKlcnce  is  lost,  h.-is  hc^-n  ;t  'jn  t-  of  much 
dispute.  Heinrich  Barlli,  who  has  given  the  fuik-st  n, ,  nvjnt  of 
them,  reckoned  them  as  aborigines  of  the  Niger  valley  1  .it  he  .ils- 1 
tried  to  conntv-t  them  with  the  Eg>-plians.  The  pojplc  them- 
selves (ic  liirt-  ihcir  original  home  to  have  been  to  the  eastward, 
but  it  seems  unlikely  that  they  or  their  culture  are  to  l>e  connected 
at  all  with  the  Nile  valley.  According  to  the  Tarik  i  Sudan,  ;i 
17th  century  hiitor>'  of  the  Sudan  written  by  Abderrahman 
Sadi  of  Timbuktu,  the  first  king  of  the  Songhoi  was  called 
Dialliaman  (Arabic  Dia  mt n  al  Jemen, "  he  is  come  from  Yemen  ") , 
and  the  account  given  in  this  Arabic  manuscript  leaves  little 
doubt  that  iw  was  an  Arab  adventuier  who,  aa  haa  been  tn- 
quently.the  caa^  became  diicf  of  a  negro  people  and  led  tbem 
westward.  The  Sonthoi  emigration  must  hav«  btgna  towards 
tbe  middle  of  the  7th  century,  for  Jcnn6,  their  cmef  dty,  was 
founded  one  hundred  and  fifty  years  after  the  Hejira  (about 
A.D.  765),  and  it  represents  the  extreme  western  point  in  their 
pr^>prl•^s.  From  a  huni!ri-d  to  a  hundred  and  lv\fiity  \cars 
woulrl  be  al»>ut  the  time  which  must  be  allowed  for  the  years 
of  waiiflcrinp  and  those  of  settlement  and  ocrup.it ion  in  the 
Songhoi  countries.  In  the  north  they  have  mixed  with  the 
Ruma  "  Mootb.  "  •■.r.  l  in  the  south  willi  the  Fula.  The  Songhoi, 
then,  are  probably  Sudanese  negroes  much  mixed  with  Berber 
and  even  .Arab  blood,  who  settled  among  and  crossed  with  the 
natives  of  the  Niger  valleN-,  over  whom  they  long  ruled. 

In  their  physique  ihey  bear  out  this  theory,  .\ltbough 
often  as  black  as  the  typical  Wcat  African,  their  faces  are  frc- 
qneotly  more  refined  than  thoae  «f  puic  negracs.  Tbe  nose  of 
the  Songhoi  is  straight  and  long,  pointed  ratbcr  than  flat;  the 
lips  arc  comparatively  thin,  and  in  profile  and  jaw  projection 
they  are  easily  distinguishable  from  tbe  well-known  nigritic 
t>'pc.  They  arc  tall,  well-made  and  slim.  In  character,  too, 
they  are  a  rontra.st  to  the  merry  lighl-heartedness  of  the  true 
negro.  Barth  say^  that  of  nil  races  he  met  in  negrotand  they 
were  the  mu>(  inoroso.  unfriendly  and  churlish  The  Songhoi 
language,  whii  b.  owinK  to  its  wiiic^ipread  use  is.  with  Huusa. 
called  Ki'liim  i:i  Srui::i!  i  "l;inKua>;e  of  the  Su<lan  "  )  by  the 
Arabs,  is  often  known  as  Kissur.  .ViConiinK  to  Kriodrirh  Mailer 
it  resembles  in  stru.tare  none  of  the  neighl.uiiri:;^  tongues. 
thou|^  its  vocabti]ai7  shows  Arab  influence.  Keane  states  that 
tlie  langnace  "  has  not  tbe  temoteat  conne»ic«  with  aigr  fonn 


of  speech  known  to  have  been  at  any  time  current  in  the  Nile 
valley." 

Sec  Heinrich  Barth.  Travels  and  Disemrrifs  in  Xirrthrrn  and 
CnlraJ  Africa  (1857-18581:  .\.  H.  Keane,  Man  Past  an.J  I'rfirr.l 
Cambridge,  1899);  Brix  Fdrster  in  Ghbus,  Ixju.  IQ\;  Felix  Uubois, 
Timbntioo  Ihe  Uylkmm  (1697);  Lady  Lncaid.  A  Tnpkal  D^m^ 
deney  (1905). 

SOmiBBBRQ,  a  town  of  Gecmaay,  in  the  duchy  of  Sai»> 
Meiningen,  situated  in  a  narrow  valley  of  the  Thniingian  fbrciti 
Ii  m.  by  rail  N.E.  of  Coburg.  Pop.  (1905),  15,009.  ItiifiuHaa 
for  its  manufactuK  of  toya;  ila  other  imhiMiM  an  tbe  making 
of  gla«  and  porcetoia  aitiefca,  electrical  iroifca  ami  benieiiea. 
The  toan  poamaMS  ft  fine  Gothic  draidi,  and  a  bgrtdrapatbic 
estabGshment. 

SONNBNTHAL.  ADOLF  VOV  (l83«-l«09).  Austrian  actor, 

was  born  of  Jewish  parentage  in  Budapot  on  the  21st  of  Decem- 
lur  li^^J,.  ThouKh  brough;  up  in  penury  and  apprenticed  to  a 
uorkii^^  tailor,  he  _\ct  cuki\a;ed  the  hislrionir  art,  and  was 
fortur..'i:c  in  rccci\ing  the  supi>ot1  of  a  tu-relik;iij!nst.  the  actor 
Hogumil  Dawison,  who  trained  him  for  the  Mage.  He  made 
his  lirst  appearance  at  Temcsvar  in  iS;i,  and  after  engagements 
at  Hermaonstadt  and  Graz  came  in  the  winter  of  1855-1856  to 
Konigsberg  in  Prussia,  where  his  first  petformance  was  so 
successful  that  he  was  engaged  by  Heinrich  Laube  for  the. 
Burgtheater  in  \'ienna.  making  his  first  appearance  as  Mortimer 
in  Schiller's  Maria  Simart.  Under  Laube's  omful  tuitioa  be 
developed  within  time  yean  into  an  actor  oi  tbe  iint  eider, 
excelling  botb  bi  tn^tif  tad  <oaM^  and  la  tMs,  after  as 
yean  of  brilliant  service  at  tbe  Coiiit  Tbeati^  he  was  ghm  a 
patent  of  nobility.  In  1S84  be  became  manager-in-chief  ef 
the  theatre;  and  in  1887-1888  acted  as  artistic  adviser.  He 
visited  the  United  States  in  18.S5,  and  again  in  i8<)g  and  1902, 
achieving  great  success.  His  chief  parts  were  Nathan  in  Lessing's 
-V  -.shiinder  Weise,  Wallcnstcin,  and  Dcr  Mri.stcr  von  l',ilni\Ta. 

SONNBT  (ItaL  Sonelto,  dim.  of  Suono,  Fr.  Sonnet).  The  sonnet 
in  the  litcrattue  of  modem  urope  is  a  brief  poetic  form  of 
fourteen  rhymed  verses,  ranged  according  to  prescription. 
.'\lthough  in  a  language  like  the  Etiglish  it  docs  no  doubt  require 
considerable  ingenuity  to  construct  a  satisfactory  sonnet  of 
octave  and  aestet  running  upon  four  rhymes,  this  ingenuity  is 
only  a  means  to  an  end,  the  end  being  pM|ieE|y  that  a  single 
wave  of  emotion,  when  emotion  is  dtlMr  too  deeply  chaigad 
with  thou^t,  or  too  miuch  aduliented  irith  Ctnqr,  to  {MM  ipoil* 
taiMOueljr  into  the  movementa  of  pore  brric,  ehall  be  emboiSed 
in  a  dngle  metrical  How  and  MUKn.  Whether  any  given 
sonnet  be  composed  like  that  of  Pterddle  Vignc  (of  two  quatrains 
with  rhymes  running  a,  b,  a,  b,  a.  b,  a,  b,  and  of  two  tercels  with 
rhymes  running,  c,  d,  e,  c,  d,  e),  or  whether  the  \  erses  l)e  arranged 
(on  the  authority  of  Shakespeare  and  Drayton)  in  three  quatrains 
of  alternate  rhymes  clinched  by  a  couplet,  or,  as  in  the  sonnet  of 
Petrarch,  in  an  oct.ivc  of  two  rhyniis  .iml  n  re:-1i.'  <■{  either 
two  or  three  rhymes — in  each  case  the  pecuii.ir  jili  .i^ure  which 
the  ear  derives  from  the  sonnet  as  a  metrical  f  irm  lies  in  tbe 
number  and  arrangement  of  the  verses  being  prescribed,  and 
distinctly  recognizable  as  being  prescribed.  That  the  impulse 
to  select  for  the  rendering  of  single  phases  of  feeling  or  reflection 
a  certain  recognized  form  is  born  of  a  natural  and  univ 
instina  is  perhaps  cvndenced  by  the  fact  that,  evei 
metrical  arrangement  diadoaea  ao  etlQCtaml  law  ''■—'""■g  a 
pmcriptiTe  number  and  aaangement  of  venea,  the  peat  vfll 
nevertbdeH,  in  certain  moods,  cbooee  to  restrict  hfanaeif  to  a 
pnewibad  Dombar  and  anangeaaeat,  as  in  the  cases  of  the 
Italian  ttemdh,  the  *Aim,  and  the  beautiful  rhymeleas 
short  ode  of  Japanese  poetn,-.  .\nd  perhaps,  if  we  probed  the 
matter  deeply,  we  should  find  that  the  recognized  prescription 
of  form  gives  a  sense  of  oneness  that  nothing  else  save  the 
refiain  can  give  to  a  poem  which,  being  at  once  too  long  for  a 
s;anza  in  a  srrii.f  and  too  short  to  have  the  self-sustaining  f)ower 
of  ihe  morr  extended  kinds  of  poetic  art,  suffers  by  suggesting 
ti)  the  e.ir  :i  sen.sc  of  the  fragmcntiiry  and  the  inehoale  It  is 
not  then  merely  the  number  of  the  veiscs,  it  is  also  their  arrange- 
aa  to  rlijmee  an  anangmnent  leading  the  oar  to  < 
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B  prcKxitiHl  MqiMMt  Mid  thn  latMynC  ttpcctotion— 

which  entitles  a  form  of  fourteen  verses  to  be  oiled  a  uninet. 

Hence  the  so-called  irregiUar  sonnets  of  S.  T.  Coleridge, 
which  lead  the  ci'.r  of  thi:  rcidt-T  to  expect  the  pleasure  of  a 
prescrit>ed  arrangcnunt  when  what  ih-y  have  10  offer  is  ;i 
pleasure  of  an  exactly  opposite  kirul  -'.he  pleasure  ol  aii  absolute 
freedom  from  prescribed  arraAgcnicni — arc  unaaiisfactory, 
while  (a*  the  present  writer  has  often  pointed  out)  the  same 
poet's  fourteco-fine  poem,  "  Work  without  Hope,"  in  which  the 
RNUkr  cipects  and  gets  {mdoni  from  prescription,  is  entirely 
•stiifMtMy.  This  smom  Jittk  poem  of  Calcridgs's  also  aianU 
an  excellent  illuBt ration  of  another  point  in  connenon  with  the 
sonnet.  If  we  trace  the  history  and  the  development  of  the 
sonnet  from  Pier  dcilc  \'ignc  to  D.  G.  Rosseiti  we  shall  find 
that  the  poet's  quest  from  the  very  first  has  been  to  write  .1 
poem  in  fourteen  verses  so  arranged  that  they  should,  better 
lhaJi  any  other  number  and  arrangement  of  verses,  produce  a 
certain  melodic  efiect  upon  the  ear,  and  an  effect,  moreover, 
that  should  bear  iteration  and  reiteration  in  other  poems 
simUarly  ooosuucted.  Now  U  we  aak  oturselvcs  whether, 
beautiful  as  is  this  poeni,  "  Woik  witheut  Hope,"  taken  as  a 
liBigle  and  origittal  metficnl  amnfleeBeat.  we  aboukl  get  out  of 
a  seiies  of  poems  moddled  line  far  line  upon  it  that  pleasure  of 
iteration  which  wc  get  out  of  a  scries  of  Petrarchan  sonnets,  we 
shall  easily  sec  why  the  regular  sonnet  of  octave  and  sestet  on 
the  one  hand:  and  what  is  called  ihc  Shakesp<-arcan  aonneton 
the  other,  have  survived  all  other  comp<.-ting  forms. 

In  luoiitrn  Europe  the  sonnet  has  always  had  a  peculiar 
fascination  for  poets  of  the  first  class — poets,  that  is,  in  whom 
poetic  energ\'  and  plastic  power  are  equally  oombiiied.  It  would 
seen  that  the  very  £tct  that  the  sonnet  is  a  leoogniaed  structure 
sufgestive  of  mem  ait— snggestive  in  some  neaswe^  Indeed,  of 
what  ScbQIer  would  caU  "  ipoit "  Inart— Ims  dtawa  tooie  of  the 
meet  pawlenste  poets  in  tlie  world  to  the  sonnet  as  the  medium 
of  their  sincerest  utterances.  Without  being  coldly  artificial,  like 
therondcau.fhcsestina,  thc6«i//a(ff,  theMV/dnW/**,  &c.,thc  sonnet 
is  yet  so  .artistic  in  structure,  its  form  is  so  universally  known, 
recognized,  and  adopted  as  being  artistic,  that  the  too  fervid 
spontaneity  and  reality  of  the  poet's  emotion  may  l>c  in  a  certain 
degree  veiled,  and  the  poet  can  whisper,  as  from  behind  a  mask, 
those  deepest  secrets  of  the  heart  which  oonld  othflcwise  only 
find  eapwsaion  hi  purely  dramatic  forma. 

Ibat  the  seonet  was  invented,  not  fat  Piovenc^  as  Ftandi 
critks  peetead,  but  hi  Italy  in  the  13th  centiuy,  fs  pcettj  dear, 
hat  by  whom  b  still  perhaps  an  open  question.  S.  Waddlngton 
and  several  other  critics  have  attributed  to  Fra  Guittonc  the 
honour  of  having  invented  the  form.  But  J.  A.  Symonds  has 
reminded  us  that  the  sonnet  beginning  Perd  ch'  amorr.  att  rihuted 
to  I'icr  dclle  Vignc,  secretary  of  state  in  the  Sicilian  court  of 
Frederick;,  h.as  claims  whidi  no  student  of  eeity  Italiaii  poetry 
can  ignore. 

As  regeids  Bil^isb  sonnets,  whether  the  Petrarchan  aod  the 
Shakespeaiean  am  really  the  best  of  all  passible  forms  we  need 
not  inquire.  But,  inaaonich  as  they  have  become  so  vital  and 
so  over  etbcr  sonnet  forms  that  whenever  we  begbi  to 

read  the  first  veise  of  an  English  sonnet  we  cspcct  to  find  one 
or  other  of  these  recognized  rhyme-arrangements,  any  departure 
from  these  two  arrangements,  even  though  the  result  be  such  a 
magnificent  poem  as  Shelley's  "  Ozymandias,"  disappoints 
the  expectation,  baffles  the  ear,  .and  brings  with  it  that  scn-sc 
of  the  fragmentary  and  the  inchoate  to  which  we  have  before 
alluded.  If,  however,  some  writer  should  arise  with  sufi&cient 
originality  of  metrical  endowment  and  sufficient  poetic  power 
to  do  what  Keats,  in  a  Umom  experiment  of  his,  tried  to  do 
and  fidbd— Impnes  tht  public  ear  with  a  new  sonnet  stnctiue, 
ta^mem  the  pvdiUc  eat  so  powerfully  that  a  new  kind  of  expectance 
is  created  the  moment  tbe  first  verse  of  a  sooaet  Is  welted— then 

there  will  'le  three  kinds  of  FnKlish  sonnets  instead  of  two. 

With  re^;:iril  to  I  tie  IV  c  ran  hun  s.onnet.  all  critics  are  perhaps 
now  agreed  th.it,  while  the  form  of  the  octave  is  invariable, 
the  form  oi  the  sestet  is  aUiolutely  free,  save  that  the  emotions 
dwuld  sDvem  the  antofleumt  of  the  venei.  But  as  rngsnb 


the  4Miina  between  oetav*  and  eeetet,  Mark  Fat^NB  anys, 
whb  great  boldneas,  but  perta|M  witb  truth,  that  Igr  fakuifaig 
octave  with  sestet  Milton  mined  the  very  objea  and  end  of 

the  Petrarchan  scheme.  Another  critic,  however,  Hall  C  ainr. 
tonicnds  that  liy  making  "  octave  flow  into  sestet  without  break 
oi  niiiiit  or  ihuughi  "  Milton  toiistiously  or  unconsciously  in- 
vented  a  new  form  o!  sonnet,  that  is  to  say,  Milton,  in  his  use 
of  the  I*elrarchu;i  o<.;;i\e  and  sestet  for  the  embodiment  of 
intellectual  substance  incapable  of  that  partial  disinicgratiop 
which  Petrarch  himself  always  or  mostly  sought,  invented  a 
ivedea  of  lonnet  which  is  £n^isb  in  impetus,  biU  Italian,  or 
partially  ItaUaa,  la  stractute.  Hcoee  tUs  ciftk,  Bke  WilHaa 
Sharp,  divides  all  English  sonnets  into  four  groups:  (i)  sonnets 
of  Shakespearean  structure;  (})  sonnets  of  octave  and  sestet  of 
Mil!(vtiii  sirueture;  (0  sonnets  of  contemp»itar_\  strutlure.  re.  ail 
soiuieLs  uii  the  Petrarchan  model  in  wbith  the  nietriial  and 
intelleeluaj  "  wave  of  llow  and  ebb  "  (as  orif;inaliy  formulated 
by  the  present  writer  in  a  sonnet  on  the  sonnet,  which  has 
upsxntred  in  most  of  the  recent  anthologiee)  is  Strictly  observed, 
and  in  which,  while  the  ilijime  aiieiiMiiiHwiil  of  the  octave  is 
invariable,  that  of  the  sestet  m  fnei  (4)  MnaeU  of  mfsceUaaeMS 
structuie 

With  Rgaid  to  what  is  cayed  the  contemporary  Com— a 
Petrarchan  arrangemcat  with  the  eeetet  divided  very  sharply 
from  the  octave — the  crowning  difficulty  and  the  crowning 
triumph  of  the  sonnet  writer  has  always  been  to  so  handle  '.he 
rhythm  of  the  prescribed  structure  a.s  to  make  it  seem  in  caeh 
individual  sonnet  the  inevitable  and  natural  rhythm  demanded 
by  the  emotion  which  gives  the  individual  sonnet  birth,  and  this 
can  pcrfaape  only  be  achieved  when  the  lichness  and  apparent 
complexity  of  the  rhyroe-aiiangement  ia  balaaced  by  that 
perfect  lucidity  and  simplicity  of  syntax  wUdi  Is  the  qiecinl 
quest  of  the  "  somiet  of  flow  mid  ebb."  ' 

Hw  wave  theory  has  found  acceptance  with  such  stodeats 
of  the  sonnet  as  Rossetti  and  Mark  Pattison,  J.  A.  Symonds, 
Hall  Caine,  and  William  Sharp.  Symonds,  indeed,  seems  to 
hint  that  the  very  name  given  by  the  Ilaliarti  to  the  iwo  tercets, 
the  volta  or  turn,  indicates  the  metrical  meaning  of  the  form. 
"  The  striking  met.i].liorii  al  symbol."  says  he,  "  drawn  from  the 
observation  of  tbe  swelling  and  declining  wave  can  even  in  some 
rnmplrs  be  applied  to  sonnets  on  the  Shakeepcarean  model; 
for,  ae  a  wave  may  fall  gradually  or  abruptly,  so  the  sonnet  may 
sink  with  stately  volume  or  with  pccdpitate  subeidenoe  (0  lie 
dose.  Beeeetti  fuiusbcs  iacompamble  enmples  of  the  fotnier 
and  more  drsitaMe  cenchisloo;  Sydrtey  DobcU,  in  '  Home  In 
War  Time,'  yields  an  extreme  specimen  of  the  latter." 

.■Xnd  now  as  to  the  Shakespearean  sonnet.  Some  very  acute 
critics  h.ave  sjxiken  as  if  this  form  were  merely  a  lawless  succes- 
sion of  three  quatrains  clinched  by  a  couplet,  and  as  if  the  number 
of  the  quatrains  might  just  as  well  have  been  two  or  four  as  the 
present  prescribed  number  of  three.  If  this  were  so,  it  would 
imquestionably  be  a  serious  impeachment  of  tbe  ShakeepcanSB 
sonnet,  for,  save  in  tbe  poetry  of  ingenuity,  no  metric  aiieiigiHiiHt 
is  otbowiie  than  bad  mlem  it  be  the  loalt  of  a  de^  metrical 
neceeelty. 

If  the  ptescifptlve  airenganent  of  ttrec  quatndns  cSnched 

by  a  couplet  is  not  a  metrical  necessity,  if  it  is  not  demanded 
in  order  to  prevent  the  couplet  from  losing  its  fwwcr,  such  an 
arrangement  is  itlle  and  worse  than  idle;  just  as  in  the  case  of 
the  Petrarchan  sonnet,  if  it  can  be  shown  that  the  Milid  unity  of 
the  outflowing  wave  can  be  mainiained  .as  rompletcly  upon 
three  rhymes  as  upon  two,  then  the  restriction  of  the  octave 
to  two  rhymes  is  simple  pedeatiy.  But  he  who  would  tcet  the 
metrical  neceieity  of  the  amngement  in  the  Shakespearean 
sonnet  has  only  to  make  the  experiment  of  writing  a  poem  of 
two  quatiains  with  a  omelet,  and  then  another  poem  of  four 
quatnhis  with  a  couplet,  in  order  to  see  how  inevitable  is  the 
metrical  necessity  of  the  Shakesixrarcan  number  and  arrange- 
ment for  thcachirvcment  of  the  metrical  effect  which  Shakespeare, 
Drayton  and  others  sought.  While  in  the  poem  of  two  quut- 
rains  the  expected  couplet  has  tbe  sharp  epigrammatic  effect 
of  the  .couplet  m  ordmaiy  etmmaa  (each  at  that  of  effefo  rima. 
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tad  u  that  of  the  "  Venus  and  Adoait "  stansa),  destroying  that 
pensive  swectlHH  which  it  the  characteristic  of  the  Shake- 
spearean lioiUMta  tlw  poem  «f  four  quatrains  is  just  sufficiently 
long  l«  the  «ipecied  pleniu*  of  the  couplet  to  he  di^pcacd 
■ndmitoiL 

The  qpMt  oi  tlw  BhilnniwiwMt  aoimet  b  act,  like  that  of 
the  •oaiiet  «f  octave  ud  eettet,  loaoiHy,  and,  fo  to  speak, 
metrical  counterpoint,  but  sweetness;  and  the  sweetest  of  all 

pcMsiblc  arrangements  in  English  versification  is  a  succession 
of  decasyllabic  quatrains  in  alternate  rhymes  knit  together  and 
clinched  by  a  couplet — a  couplet  coming  not  so  far  from  the 
initial  verse  as  to  lose  its  binding  power,  and  yet  not  so  near  the 
initial  verse  that  the  ring  of  cnigram  disturbs  the  "  linked 
sweetness  long  drawn  out  "  of  this  movement,  but  suflicienlly 
near  to  shed  its  influence  over  the  poem  back  to  the  initial  verse. 
A  eUel  pait  of  the  pleaauieof  the  Shakespearean  sonnet  is  the 
expectance  of  thedimactcric  rest  of  the  couplet  at  the  end  (just 
at  a  chief  part  of  the  pleasure  of  the  sonnet  of  octave  and 
Mttet  li  the  eipoctaBce  of  the  •aaweiing  ebb  of  the  Mitet  when 
the  doae  of  the  ocuve  hia  bees  viieha^;  and  tUe  eapectanoe 
b  patiied  too  early  if  it  cmbci  after  two  tfitafriinB,  wfaBe  If  k 
coBKi  after  a  greater  number  of  quatnina  than  three  it  n' 
dispened  and  wasted  altogether. 

The  French  sonnet  has  a  regular  Petrarchan  octave  with  a 
sestet  of  three  rhymes  beginning  with  a  couplet.  The  Spanish 
sonnet  is  also  based  on  the  pure  Italian  type,  and  is  extremely 
graceful  and  airy.  The  same  may  be  said  of  the  Portuguese 
■onnet — a  form  of  which  the  illustrious  Camoens  has  left  nearly 
three  hundred  examples.  (T.  W.-D.) 

See  also  English  I.itkhature  :  3.  Elizabethan  ;  Sidne>'  Lee  on  the 
Elizabethan  sonnet  in  .Arbcr's  Entlish  Gurnrr  (1904);  I.  A.  Noble, 
Tke  Sonnet  in  En^and  (lH^i);  M.  Jasinski,  llistoire  du  sonnei  en 
9nmi  (1903);  C  A.  Lentner,  Dn  Sonnett  in  d.  ent.  Diehtunt  bis 
MUlM  (1886);  S.  Waddington.  Bn^ish  Sonnets  by  Livint  Wrilrrs 
(t88i>,  and  Smnets  of  Europe  (1886) ;  T.  Hall  Cainc,  SonneU  of  Three 
Centuries  (1662)  ;  William  bharp,  Sonnets  of  this  Century  (1886),  and 
.^HMTKaa  Sunntit  (t8«9>;  John  Dennis,  English  Sonmett  (1873). 

WBman,  mmir.  B«ion  (1S47-     )•  ItaBaa  ■tatoman 

and  financier,  was  born  at  Florence  on  the  itth  of  March  1847. 
Entering  the  diplomatic  service  at  an  eariy  age,  he  was  appointed 
successively  to  the  legations  of  Madrid,  Vienna,  Berlin  and 
Versailles,  but  in  1871  returned  to  Italy,  to  devote  himself  to 
political  and  social  studies,  On  his  own  initiative  he  conducted 
exhaustive  inquiries  into  the  conditions  of  the  Sicilian  peasants 
and  of  the  Tuscan  mi  la  yrrs,  .ind  in  1H77  published  in  co-op«T.ilioi] 
with  Signor  Loopoldo  I'ranchetti  a  masterly  work  on  Sicdy  I  /,<: 
SieUia,  Florence,  1877).  In  i.S;8  he  founded  a  weekly  economic 
review,  La  Rasugna  5e«i»MfM/e,  which  four  years  kter  he  con- 
verted into  a  political  daily  journal.  Elected  deputy  in  1880, 
he  diltiaBuidied  Uaudf  by  trcnchant  aithaamof  Ifai^'s 
temoeb  Mid  upon  the  fall  of  M>Jhiil  «m  for  aotte  nonthi, 
fen  tl89,  HMlcF^Mntaiy  tt  state  te  the  tMisury.  In  view  of 
the  aerere  monetary  craii  of  1893  he  ma  entrusted  by  Crispi 
with  the  portfolio  of  finance  (Decembar  ltfts)>  and  in  spite  of 
determined  opposition  dealt  energetically  and  successfully 
with  the  deficit  of  mure   than  £6,000,000  then  existing  in 

^he  exchequer.  By  abolishing  the  illusory  jxnHions  fund,  by 
applying  and  amending  the  Bank  La-.ss.  eilentnj;  economics, 
and  increasing  taxation  u|X>n  com,  incomes  from  consolidated 
stock,  salt  and  matches,  he  averted  national  bankruptcy,  and 
placed  Italian  finance  upon  a  sounder  basis  than  at  any  time 
tface  the  fall  of  the  Right.  Though  averse  from  the  policy  of 
unlimited  colonial  expansion,  he  provided  by  a  hwn  for  the  oost 
of  the  Abyssinian  War  in  which  the  tacticief  GcMttl  BmtSeri 

,had  involved  the  Ciiapi  cahtaet,  bat  feB  with  Grbpi  after  the 
diiaaterat  Adowft(lfodi  iSgfi).  Aaanmfaigtlien  thefeadetdrip 
of  the  Constitutimal  opposldon,  be  combated  the  alliance 
between  the  IK  Radtn!  cabinet  and  the  subversive  parties, 
oitklaed  the  financial  schemes  of  the  treasury  minister,  Luzzafti, 
and  opposed  the  "  democratic  "  finance  of  the  first  Pclloux 
administration  as  likely  to  endanger  financial  stability.  .After  the 
modification  of  the  PeUoux  cabinet  (May  1899)  he  became  leader 
of  the  flrioiiteiial  Bajdrity,  and  boie  the  bnutt  of  the  itmnie 


against  Socialist  obstruction  in  connexioo  with  tbe  Pttlilic 
Safety  Bill.  Upon  the  formation  of  the  ZanardcUi  cabinet 
(Feb.  1901)  be  once  more  became  leader  of  the  constitutional 
oppoaitiao,  and  in  tbe  autumn  of  the  yearlounded  a  daily  oigNi, 
//  Ghrmit  f  Italia,  the  hotter  to  pmpiptta  nadBate  lihenl 
ideaa.  Althoiigh  h^jhlar  ememed  for  hia  teteidtar  and  atoBbtt 
ability,  it  waa  not  mn  Mruary  1906  tliat  lie  was  caOed  upon 
to  fonn  a  ministry,  on  the  fall  of  the  Fonis  cabinet.  Heimmedi 
ately  set  about  introducing  certain  urgent  reforms,  suppressed 
all  subsidies  to  the  press, and  declared  his  intention  of  Ko\erning 
accordiiiK  1  o  l.iw  .md  just  ice.  In  May,  however,  an  adverse  vote  of 
the  Chamber  on  a  [)urcly  technical  matter  led  to  his  resignation. 

SONORA,  a  northern  state  of  Mexico,  bounded  N.  by  the 
United  States,  E.  by  Chihuahua,  S.  by  Sinaloa  and  W.  by  the 
Ciulf  of  California.  It  is  tbe  second  largest  state  in  the  republic, 
having  an  area  of  76,900  sq.  m.  Pop.  (1900),  321,682,  a  large 
part  being  Indian.  Tbe  surface  of  the  state  is  much  broken  by  the 
Sierra  Madre  Occidental,  which  extends  through  it  from  north  to 
south  and  oovta  itt  entiie  width  with  panUd  iaacea»  endoM^ 
fertile  vaUcjn.  Fonr  fanponaat  rivers  traverse  the  aute  from 
oaat  tpwt  with  miBMuoi  141  to  jpoaa.  and  diadiaigc  into  the 
Oidf'Of  CaBioak,  via,:  the  Mux,  m  AsuBcite,  Sonora,  Yaqui 

and  Mayo.  The  hmgeat  b  the  Yaqui,  which  has  its  source  on 
the  eastern  side  of  the  Sterra  Tarahumarc  in  Chihviahua  and 
breaks  through  sc\  eral  ranges  of  the  Sierra  ^ladrc  before  reaching  1 
the  gulf  near  Ciu.tymas.  The  smaller  tributaries  of  these  | 
rivers  of  Sonora  arc  often  only  dry  canyons  in  the  dry  season. 
Agriculture  has  been  developed  only  to  a  limited  extent  in 
Sonora,  because  of  its  aridity,  lack  of  irrig,ition  f.icililies,  lack 
of  railways  and  roads,  and  the  unsettled  state  of  the  country.  * 
The  soil  of  the  sierra  valleys  b  fertile,  and  when  it  is  irrigated 
forage  and  cereal  crope  may  be  grown  id  abundance.  Si||ar- 
cane,  tobacco,  maguey,  cotton,  in  small  quantities,  and  fttdta 
ace  also  peoduced.  Then  an  eneUcnt  paMuie  lands,  capedaQy 
in  the  npland  dbtikta.  and  ■tockHMMnc  b  an  hnpntant  and 
profitaUeindnMijr.  Land  b  held  In  kifieatates,  some  of  them 
upwards  of  wo  aq.  m.  fn  area.  Ttie  mineral  resources  tnchide 
silver,  gold,  copper,  lead,  tin,  iron  and  coal,  and  mining  is  the 
chief  industry.  The  lack  of  transportation  facilities  has  been 
partly  relieved  by  the  construction  of  a  branch  of  the  Southern 
Pacitic  (.American)  from  Noj;ale5  wsuihward  to  fioaymas  and  the 
Sinaloa  frontier,  from  whicij  i;  lu.j  bci-n  extended  to  Mazatl&n. 
GuavTnas  is  the  only  port  ut  uufKirtance  on  the  coast,  but  it 
has  a  large  trade  and  is  visited  by  the  steamers  of  several  lines. 
The  capital  of  the  state  (since  1882)  is  Ilermosillo  (pop.  1900, 
17,618),  on  the  Sonora  river,  no  m.  north  of  Guaymas,  with 
which  it  is  connected  by  lalL  It  suffered  much  in  1865-1866 
from  tbe  savage  stmgib  between  Imperialbts  and  Rcp«ib> 
licaas,  and  in  subsequent  portinB  warfare.  Other  important 
towns  are  Alamoa  (pop.  1195,  6197),  tjs  n.  E.S.B.  of 
Guaymas.  Moctenuna,  qo  m.  north  of  Hcrmoeillo,  and  Ures. 
the  old  capital  oTSonon  and  Seat  of  a  bnhopric,  33  m.  north- 
east of  Hcrmosillo. 

Tbe  first  Jesuit  mission  in  Sonora,  founded  among  the  Mayos 
in  1613,  seems  to  have  been  the  first  jHrmianent  settlement 
in  the  slate,  although  Coronado  passed  through  it  and  its  coast 
had  been  vnsited  by  early  navigators.  The  hostility  of  certain 
tribes  prevented  its  rapid  s<'ttlement.  Ures  was  founded  in 
1636,  and  .\rizix'  in  1648.  Near  the  end  of  the  century  Sonora 
and  Sinaloa  were  divided  into  two  districts,  in  1767  the  Jesuit 
missionB  were  secularised,  in  1779  the  government  of  tbe 
province  was  definitely  organized  by  CabaUero  de  Croix,  and 
in  1783  Aifape  became  the  provincial  capital.  The  bishopric  of 
SoBon  wascseated  in  1781  with  Aiiape  aa  itssent.  Uptothb 
time  the  hbtoty  of  tbe  provhwe  b  little  cbe  than  a  iccord  of 
savage  warfare  with  the  Apaches,  Serb,  Yaqub  and  other 
»ril)es.  The  development  of  rich  gold  and  silver  mines  brought 
in  nmre  Snini'vh  settlers,  and  then  the  record  changes  to  one  of  ' 
partisan  warfare,  which  conlinuetl  down  to  the  administration 
of  President  Porfirio  Diaz.  ^ 

SONFUR,  a  feudatory  state  of  India,  in  the  Orissa  division  • 
ol  B«gi|al,  to  wUdi  ft  was  tiBBsfcmd  fm  the  Cottial  iMviani 
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In  19^.  Ami,  foA  tq.  m.  Fop.  (i«oi),  i<t9fit7,  ahowiog  a 
dmtut  of  13%  in  tSi»i»atSit,  dM  t6  the  icMdti  flf  funine. 
SMantadievenue  £8000,  tritiute  £600.  The  chief  is  a  Xajput 
of  the  Vatna,  line.   Rice  and  timber  are  exported,  and  faon  ore 

is  &a.id  to  aliournl  The  Sown  of  Sonpur  is  on  the  Mahanadi 
river  just  abovL-  llic  [K)int  where  it  enters  Orissa.  Pc^).  (ujot), 
8887. 

SONSONATB,  the  r.ipital  of  the  department  of  Sonsonate, 
Salvador;  on  the  river  Scnsunapan  and  the  railway  from  San  Sal- 
tnAor  to  the  Pacific  port  of  Acajutla,  13  m.  south.  Pop.  (1905), 
■boat  17^000.  Soiuoaate  is  the  centre  of  a  rich  agricultural 
diMlBt,  tmi  one  oi  the  buaiest  inMititacttiring  towns  in  the 
niMlilk:  It  pwdacee  eottoo  doth,  pottery,  BMts  tad  beskets, 
boots  sad  shoes,  sugar,  starch,  cigars  and  spirits.  Through 
Acajutla  it  exports  coffee  and  sugar,  and  imports  grain  for 
(list ribut inn  to  all  parts  of  the  interior. 

SOOT  Eng.  sol,  cf.  led.  sol.  r);in,  soi:  [xvssibly  from  root 
ard.  to  sit),  the  black  svibHt.inre  pn^ilucL-d  in  ihi-  ]>r<n  rv-;  i.f  ihe 
combustion  oi  fuel  and  deposited  in  hnely  granulated  particles 
on  the  interior  of  chimnqn  or  pipes  t&rough  which  the  smoke . 
passes.  Soot  is  a  natural  nitrogenous  naoure  (f-v-),  and  its 
wdue  depends  on  the  ammonia  salts  contained  in  it. 
'   MnOA  (itiso-t7t4),  electiess  «f  Haavver,  twelfth  ehfld  of 

( PMderfcky.,  elector  pahtineolthe  Rhbie,  by  bb  wife  Ellnbeth, 
a  daughter  of  the  English  king  James  I.,  was  bom  at  the  Hague 
on  the  i4(h  of  October  1630.  Residing  after  1649  at  Heidriberg 
with  her  brother,  the  restored  elector  palatine,  Charles  Louis, 
she  was  iK-trothed  to  George  William  afterwards  duke  of 
Ljiiebur^;  Cclle;  but  in  1658  she  married  his  younger  brother, 
Ernest  .■\ugu&lus,  who  l>ecame  elector  of  Brunswick-Liineburg,  or 
Hanover,  in  i6<)a.  Her  married  life  was  not  a  happy  one.  Her 
Iwtixnd  was  unfaithful;  three  of  her  six  sons  fell  in  battle; 
cad  other  family  troubles  included  an  abiding  hostility  iKtween 
her  and  Sophia  Dorotiiea,  the  wife  of  iwr  eldest  ton,  George 
Looik  8o|riiia  became  a  widow  In  1698,  but  bcfoie  then  her 
aaoe  had  been  mentioned  in  connexion  with  the  English  throne. 
When  considering  the  Bill  of  Rights  in  the  House  of 
Commons  refused  to  place  her  in  the  succcssior. ,  .irfl  the  matter 
resteil  until  lyoD  when  the  state  of  affairs  in  England  was  more 
serioui..  \\  illi:itti  111.  was  il!  and  childless;  William,  duke  of  ) 
Gloucesii.  r,  ilie  only  surviving  child  of  the  princess  Anne,  had 
just  died  riie  strong  Protestant  feeling  in  the  country,  the 
danger  from  ttie  Stnaits,  and  the  hostility  of  France,  made  it 
hnperativc  to  «Ktedc  all  Konian  Cat^oUcs  from  the  throne; 
and  the  electreas  was  lAm  acoicst  Iwir  wlm  was  a  Pratcstant. 
Aoeoidingly  by  theActof  SMtlensent  of  1701  tlwEngliBh  Crown, 
in  default  of  iame  from  cither  William  or  Anne,  was  settled  upon 
"  the  most  excellent  princess  Sophia,  clectress  and  dochess- 
dowager  of  Hanover"  and  "  the  heirs  of  her  l>ody,  being  Pro- 
testant." Sophia  watched  .TfTairs  in  England  during  the  reign 
of  .\ntie  with  great  interes*.  although  her  mn.  the  clertor  (".eorgc 
Louis,  objecie<i  to  any  interference  in  that  country,  and  Anne 
disliked  all  mention  of  her  successor.  ,\n  angT>-  letter  from 
Anne  pos<tibly  hestened  Sophia's  death,  which  took  place  at 
Herrenhau&cn  on  the  8th  of  June  1714;  less  than  two  months 
kter  her  son,  George  Louis,  became  Idng  of  Great  Britain  and 
Iidaad  as  Georse  I.  on  the  death  of  Anne.  Sophia,  who  corre- 
sponded with  Leibnitz,  was  a  strong  woman  both  awatall^  and 
phyricdly,  and  poasesscd  wide  and  cultnred  tastes. 

See  Memoiren  dtr  Kurfirslin  Sophie  ton  Hatuumef,  edited  by 
A.  Kficher  (I^eipzig.  1879;  Eng.  trans..  1888);  Briejwethsd  dtr 
Henotin  Sophie  9oh  Hannover  mil  ihrem  BriuUr,  &c.,  edited  by  C. 
Bodcmann  (l.cipzig,  1885  and  16HR);  L.  von  Rankc,  Auidrn  Brttfen 
drr  I!'-rZi'rJ>\  "nn  Dr.'cijnt,  I'Jiuif-f'.h  ChcirSollr,  an  die  Kurfurstin 
.S'.Vjt'iii-  r.  n  !!<:nn<yt--r  iLi  ip.'ii:.  IH70);  E.  Hixlernann,  .1  «,<  lien  Hrifftn 
dfr  '^Irrzo^m.  Eliu:h(:k  thariollr  von  (Mraits,  an  die  Kurfurstin 
Soph\  ■.'■in  H:ntunfr  I  Hanover,  1891);  R.  Fciitcr,  Kurfurstin  Sophie 
Bon  Hannover  Uiarnburg.  i^i);  A.  W.  WurW,  The  FJeelress  Sophia 
iHitf  Ikt  flmMwrtsa  Suuession  (Lx>ndon,  1909) :  O.  Klopi>,  J)»  Fall 
des  Haum  Stanrf  (Vienna,  i87«-i8S8);  Corresptmdanet  de  LMmU 
mm  rMtdrtet  5g#U^  edited  tqr  0,  Klopp  (Hanover,  1864^1875) :  and 
S.  S.  tUSk,  Me  Start  Mmmws  (London.  1900). 

80PHTA  ALEKSYEEVNA  (165--1704V  ts.m-vnn  and  regent 
«if  Russia,  was  tbc  third  daiighter  of  Tstir  Akxius  and  Maria 
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Milosiavskaya.  Educated  en  aemtecdcaiaatical  Unas  by  the 
learned  modi  of  Kiev,  Pdotsky,  she  emaadpated  heneV 
betimes  from  the  traditional  tyranny  of  the  lertm,  or  women's 
qnarteiB.  Setting  aside  court  etiquette,  ibe  had  nursed  her 
brother  Tsar  Theodore  III.  in  his  last  illness,  and  luil  lirly 
a[jpc3rc<l  at  his  obsequies,  though  it  was  usual  only  (or  t  he  widi>w 
of  the  deceased  and  his  successor  to  the  throne  to  attend  that 
ceremony.  Three  days  after  little  Peter,  then  in  his  fourth 
year,  had  been  raised  to  the  tlnoBe,  she  won  over  the  siryellsy, 
or  musketeers,  who  at  her  instigation  buret  into  the  Krenil, 
murdering  everyone  they  met,  including  Artamon  Matvyeev, 
IVter's  chief  supporter,  and  Ivan  Naniishkin,  the  brother  of  the 
tsaritsa-regent  NataUa,  Peter's  mother  (May  15-17,  i68r). 
VMicn  the  nliellian  was  over  there  was  found  to  be  no 
government.  Everyone  was  panic-stricken  and  in  hiding 
except  Sophia,  and  to  her,  as  the  only  visible  representative 
of  authority,  the  court  naturally  turned  for  orders.  She  took 
it  jfKjn  heriell  to  fwiy  off  and  pacify  the  strycltsy,  and  secret^ 
worked  upon  them  to  present  (May  29)  a  jK-tition  to  the 
council  of  stale  to  the  effect  that  her  half-brother  Ivan  should 
be  declared  senior  tsar,  while  Peter  was  degraded  into  the  junior 
tsar.  As  Ivan  was  hopelessly  infirm  and  half  idiotic,  it  is  plaia 
that  the  absurd  duumvimte  was  but  a  stqiping-atoae  la  the 
ambition  of  Sophia,  who  tinis  Itecame  the  actual  ruler  of  Riaab.  * 
The  strydlsy  were  not  only  pardoned  for  their  atrocities,  bnt 
petted.  A  general  amnesty  in  the  most  absolute  terms  was  granted 
to  them,  and  at  their  special  request  a  triumphal  column  was 
erected  in  the  Red  Square  of  the  Krcnil,  to  commemorate  their 
cowardly  massacre  of  the  partisans  of  Peter.  When,  however, 
instigated  by  their  leader  Prince  Ivan  Khovaasky,  who  is 
suspected  to  have  been  aiming  at  the  throne  himself,  and 
supported  by  the  reactionar)-  elements  of  the  population, 
conspicuous  among  whom  were  Uic  ruskehUs  or  dissenters, 
they  proceeded  on  the  jth  of  Ju^  to  liie  flicat  reception-hall 
of  the  palace  in  the  Kreml  to  present  a  petition  against  aO 
novelties,  Sophia  boldly  faced  them.  Supported  by  her  aunts 
and  the  patriarch,  and  secretly  assured  of  the  supjwrt  of 

the  orthodox  half  of  the  s!r\i!!s\.  snr  f(ir!Kid<   ull  i5i:-;u>,sion 
and  browbeat  the  rclx'ls  into  ^.ubmi.ssujn.    .\  later  atlemjil  on 
I  the  part  ul  Khovansky  to  overthrow  her  was  anticipated  and 
severely  punished.   By  the  6th  of  Noveml>er  Sophia's  triumph 
was  complete.    The  conduct  of  foreign  affairs  .she  committed 
entirely  to  her  paramour.  Prince  Wosily  Golitsuin,  while  the 
crafty  and  experienced  clerk  of  the  council,  Thcotlorc  ShaL'ovity, 
looked  after  domestic  afiaiia  and  the  tieasoiy.  Sophia's  fond- 
ness for  Golitsuin  induced  her  to  magnify  his  ban^y  succesrfnl 
campaigns  in  the  Crimea  into  biilUant  tritunphs  iridch  aha 
richly  rewarded,  thus  disgusting  everyone  who  had  the  honour 
of  the  nation  at  heart.    .Most  of  the  malcontents  rested  their 
hofKS  for  the  future  on  the  young  tsar  Peter,  who  was  the  first 
to  In  r.eili  by  lits  -si--ier's  growing  unpopularity.    Sophia  was 
shrewd  enough  to  recognize  that  her  |K>siiion  was  becoming  ver>' 
insecure.    When  Peter  reached  man's  estate  she  would  only 
be  in  the  way,  and  she  was  not  the  sort  of  woman  who  is  easily 
thrust  aside.    She  had  crowned  her  little  brothers  in  order  that*^ 
she  might  reign  in  tlwtr  names.  She  bad  added  her  name  to  m 
theirs  in  atsta  ihinMimnts.  iMddly  subscribing  hcreclf  "  Sovereign  * 
Prinoem  of  all  Raasta."  She  had  officially  infanncd  tha  doge  . 
of  Venice  that  she  was  tbeco-rcgent  of  the  tsan.  And  now  the  ^ 
terrlf  ile  term  of  her  usurped  authority  was  approaching.   In  her 
e.xireniity  she  took  council  of  Shaklovity.  and  it  was  agreed  . 
{i68-1  between  them  that  the  slr\fjlsy  should  be  employed  to 
dethrone  Peter.    The  stryrllsv.  however,  nxeived  the  whole 
project  so  coldly  that  it  had  to  be  .iliandoncd.    A  second  con-  • 
spiracy  to  seize  him  in  his  bed  (August  1689)  was  betrayed  to 
Peter,  and  he  fled  to  the  (ortress-monaatery  of  Troitsa.  Here 
all  his  friends  nllicd  round  him,  including  the  bulk  of  tliet. 
magnates,  half  tbo  llrydUy,  and  all  the  foreign  mercenaria. 
From  the  isth  of  Avgntt  to  the  7tb  of  Septcaibcr  Sophia  endea^ 
voured  to  set  up  a  rival  camp  In  the  Kicml;  but  all  her  piofessed 
adherents  gradually  stole  away  from  her.    She  was  compelled 
to  retire  within  the  Novo-Dycyichy  monastery,  but  without 
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taking  the  veil.  Nine  years  later  (i6<)S).  on  sii>-ii;<  i<>ci  oi  lx:ing 
concerned  in  the  rebellion  of  the  slryatsy,  she  .v  i;,  sliorn  a  nun 
and  imprisoned  lor  life  under  militar}'  superviiioii  As  "  Sister 
Susannah  "  she  disappeared  from  history,  kussian  historians 
are  ctiil  divided  in  iheir  opinion  conccraing  this  extraordinary 
tmnuut.  While  some  of  tbcm  paint  her  in  tbe  darlMst  cokmrs 
w  an  unprincipled  adventuress,  the  lepceaentalive  of  a  new 
Byautinkm,  others  simply  regaid  her  as  the  victim  of  circum- 
•taacca.  Othen^  flM»e  indwIgiMl.  atill,  aciiiiit  her  of  all  bhune; 
and  a  fair.  inwiiaiMl  hy  bar  indiipaiafab  loeigy  and  ability, 
evade  a  deciaoa  altogedMrbaainriydeacdUiic  haras  •  pradigy. 
i_Saa  J.  E.  Zabyelin,  OmnmNc* CMitflMiNif  tki  JtHMtm  Princes 
ffiUB.:  Moacow,  1805):  N.  C.  Ustryalov,  History  of  the  Reign  of  Prir' 
m  Crtat  (Rus.;  Petersburg.  1858);  .\.  Y.  Aristov,  The  Hosctn.' 
HMUoHS  dmrmc  rt«  Regency  of  Sophia  (Rus.;  Warsaw.  1871); 
S.  N.  Bate,  rte  Fint  RenuuiMi  (London.  1905).        (R.  N.  B.) 

,  MiraiA  SmOIHBA  (1666-1716),  wife  of  George  Louis, 
dector  of  Huiovn  (George  L  of  England),  only  child  of  George 
William,  duke  of  Brunswick-Lttneburg-CcUc,  by  a  Huguenot 
lady  named  Elcanorc  d'OIbreuzc  (1630-1722),  was  bora  on  the 

i5ih  of  Scpu  ml  i.  r  1666.  George  William  had  undertaken 
to  remain  uiiiii;;rrn.d,  but  his  desire  to  improve  the  status  o( 
his  mistress  ^.vhoiu  in  spite  of  his  promise  he  m.irricd  in  1676) 
and  of  his  dauKhtir  pn-.i!ly  .ihinned  his  relatives,  as  these 
pro^ee^liIl^:a  threatenc<l  to  himler  the  contemplated  union  of 
the  Liineburg  territories.  However,  in  1682,  this  difficulty 
was  bridged  over  by  the  m,'\rri.ngc  of  .Sophi.i  Dorothea  with  her 
cousin  George  Ix>uis,  son  of  Duke  Ernest  Augustus,  who  became 
elector  of  Hanover  in  1692.  This  union  was  a  very  unhappy 
one.  The  relatives  of  George  Louis,  especially  his  mother,  the 
eleCtreSB  Sophia,  hated  and  despised  his  wife,  and  this  feeling 
was  soon  ahaitd  by  tbe  prince  himadf.  It  was  tmder  these 
dxeuBiiitaiices  that  Sophia  Dorathea  nade  the  aoqiniBtance 
of  Coont  FUBpp  Christoph  von  KBoiinnaik  (9.*.),  with  whom 
her  name  b  inseparably  associated  KOnigsmark  assisted  her 
in  one  or  two  futile  attempts  to  escape  from  Hanover,  and 
rightly  or  wrongly  was  reRarded  as  her  lover.  In  1604  the 
count  was  assassinated,  ami  tlie  primrss  was  iii\orrf.-|  ;in:| 
imprisoned  at  .\hldrn,  remaining  in  c.ii)iivity  until  hir  <li  iih 
on  the  2  inl  of  Xovcmlicr  1726.  Sophia  Dorothea  is  sometimes 
referred  to  as  the  "  princess  of  .\hlden."  Her  two  fliitdren  were 
the  English  kiiUT.  tltorf^e  11..  and  Suphi.i  Uoriilhr.i,  wife  nf 
Frederick  William  I.  of  1'nis.sia,  and  mother  of  Frederick  the 
Great.  Sophia's  infidelity  to  her  husband  is  not  absolutely 
proved,  as  it  is  probable  that  the  letters  which  purport  to  have 
passed  between  Ktinigsmark  and  herself  arc  forgeries, 

Brifhcfihifl  d'S  (r'a'en  K linifimiirk  und  Pr 
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.  It;.  iH4ri: 

A.  t .  H  Sch.iumann,  Saphie  Dorothea  Priniesstn  von  Anitifii,  and 
KurfiirstiH  Sophie  Ton  Hannover  {Hanover,  1S7SI;  (".  I.,  von  I'iillnitz, 
Hi\toire  ifcrelU-  dc  la  duckesse  d'Hanmrr  (Lomiutt.  17^2);  W.  H. 
Wilkins,  The  I^e  of  an  Vncrmi-nrd  Queen  ll^jntl'in,  1900):  A. 
Kflcher,  "  Die  Prinzcssin  von  .Ahldcn,"  in  the  Ilistorische  Zeitschrifl 
(Munich,  18S2):  Viromte  H.  de  Ueauciire.  i'ne  Mi*aUiante  dans  la 
mijiA'trt  de  ISrunntrick  (Paris  iSSs);  and  .A.  D.  GfeCOWOOd,  Lku  </ 
the  Hanoverian  Queens  aj  En^and  (1909),  voL  L 

^  MPBim  (fawi  Gc  (ni^wi^i,  Hteially,  mm  at  wfadom), 
I  the  nane  givai  fay  the  Graeks  abont  the  middle  of  the  sth 
J  oentuiy  B.C.  to  certain  teachen  of  a  superior  grade  who,  dis- 
(   tinguishing  themselves  from  philosophers  on  the  one  hand  and 
I    from  artists  and  craftsmen  on  the  other,  claimed  to  prepare 
their  pupils,  not  for  any  [wrticular  study  or  profession,  but 
»    for  civic  life.    For  nearly  a  hundred  years  the  sophists  held 
almost  a  monopoly  of  general  or  liberal  education.  Yet. 
within  the  limits  of  the  profcwion.  there  was  considerable 
*  diversity  both  of  theory  ami  of  practice.     Four  principal 
varieties  arc  distinguishable,  and  may  be  described  as  the 
sophistries  of  culture,  of  rhetoric,  of  politics,  and  of  "  eristic." 
J  i.t.  disputation.    Eadi  of  these  predominated  in   its  turn, 
though  not  to  tha  aidasion  of  others,  the  sophistry  of  culture 
beginning  about  447*  and  leading  to  the  aopMstiy  of  eristic 
and  the  wapUatif  of  rhetoric  takhtg  root  in  central  Greece 
abotit  417,  aad  nergiag  in  the  aophwijr  «f  politics.  Further, 
sinea  Sociatss  aad  the  SociatiEi  wen  adocators,  they  too  might 


be,  and  in  genera]  were,  regarded  a.s  sophi-sts;  but,  as  they 
loiiceivcd  trulli— so  far  as  it  wis  alLaiiiabIc — nuher  th.'vn 
sutcess  in  iile,  in  the  law  tourt,  in  the  aisembly,  or  in  debate, 
to  lie  the  right  en<l  of  intellectual  elTurt,  they  were  at  variance 
with  their  rivals,  and  .ire  commonly  ranked  by  historians,  not 
with  the  sophists,  who  confessedly  de^Mired  of  knowledge,  but 
with  the  philosophers,  who,  however  unavailingly,  continued 
to  seek  it.  With  the  establishment  of  the  great  philosophical 
schooia— fint,  of  the  Academy,  neit  of  the  Lyceum— the  phih>> 
sophsis  t«ok  the  idaca  of  the  loiiliiita  as  tha  edwalon  «f  &Bflf»« 
The  scqt^tical  movement  was  then,  ptiiaKily,  «a  attcswt 
to  provide  a  general  or  liberal  education  which  ah«taid  aupple^ 
ment  the  customary  instruction  in  reading,  writing;  gymnastic 
and  music.  But,  as  the  sophists  of  the  first  period  chose  for 
their  in.stniments  graniniar,  .styli  ,  h-i  ralurt  and  oratory,  while 
tlit)se  of  the  semiid  and  ihinl  (Kvelypnicnts  were  professed 
rlieloricians,  sophistry  e.vertised  an  im|Kjrlant  inllucnrc  upon 
liter.Hiire.  Then  again,  as  the  ino\etiieiit,  taking  its  rise  in  the 
philosophical  agn(isti<;ism  which  grew  out  ol  the  early  physical 
^yslems,  vv,i.s  it.seif  |>ef5istenlly~sctpt  n  .■»!,  sophistry  may  be 
rcgarde<l  as  an  interlude  in  the  histtiry  <ii  j)!iil(>soiihy.  Finally, 
tlie  prailiLc  of  rhetoric  and  eristic,  which  presi  tiiU  la'.irnc 
proniineiil  in  soplitsticai  teaching,  had,  or  at  any  rate  seemcu 
to  have,  a  mischievoua  eSect  upon,  ooodufit;  and  the  chaigia 
of  srelring,  whether  in  eiposttloa  cr  hi  debate  Mt  tnitk  bat. 
victory—which  chaif*  was  loggpMMively  usgtd  afrinst  tfa»i 
sophists  by  Pfaito— grew  into  an  atrwiatinm  «f  hoMiBf  and 
teaching  immoral  and  unsocial  doctrines,  and  ia  our  own  dagt 
has  been  the  subject  of  eager  controversy.  *^ 

I,  Giitcsis  iiiul  Dtwlopment  nf  Sophislry.  Sophistrj"  arose 
out  of  a  crisis  in  philosophy.  'I  he  earlier  Ionian  physicists, 
Thales,  Anaximander  and  Anaxinienes,  in  their  attempts  to 
trace  the  Multiplicity  of  thinK<i  to  a  single  material  element, 
had  been  trouble<i  by  no  mi.sgi\ings  about  the  po-ssibility  of 
knowledge.  But,  when  HeracUtus  to  the  assumption  of  fire 
as  the  single  material  cause  added  the  doctrine  that  tdl  things 
are  in  perpetual  tlux,  he  found  himself  obliged  to  admit  that 
things  cannot  be  known.  Thus,  tliough,  in  SO  far  as  he  asserted 
his  fundamental  doctrine  without  doubt  or  qualification,  ha 
was  a  dogmatist,  in  all  else  he  was  a  sceptic.  Again,  the  EleatiQ 
Paimenides,  deriving  from  the  theolofiaa  XcBBphaaes  tho 
distinction  between  tewr^ps  sod  I6|a,  conceived  that,  whOst 
the  One  exists  and  Is  the  ol^SCt  «f  Jwowlcdgc,  the  Multiplicity 
of  things  becomes  and  is  the  object  of  opinion;  but,  when  hia 
successor  Zeno  provided  the  system  with  a  logic,  the  consistent 
application  of  that  logic  resolved  the  fundamental  doctrine  into 
the  single  pri]]>osil ion  "  One  is  One,"  oi-,  more  exactly,  into 
the  single  identity  "One  One."  '1  bus  Eleaticism,  though 
IMofessedly  dogmatic,  was  i-icoiisislent  in  its  tlieory  of  the  One 
and  its  attributes,  and  openly  sceptical  in  regard  to  the  world  of 
nature.  Lastly,  the  philo-sophcrs  of  the  second  phy.-iiral  succession 
— Empcdoclcs,  Anaxagoras,  Lcucippus— not  directly  attacks 
ing  the  great  mystery  of  the  One  and  the  Many,  but  m  virtua 
of  a  scientific  instinct  approaching  it  through  the  investigatian 
of  phenomena,  were  brought  by  their  study  of  sensation  m 
perceive  aad  to  proclaim  the  inadeqnaqr  of  the  organs  of  seascM 
Thus  they  too,  dca|Mte  thejr  air  of  dc^matisn,  wcia  in  aflact 
sceptics.  In  sfaott,  bam  UBitaaX  atandpofnta,  tha  thn* 
philosophical  snffffiiinHS  had  devised  systems  lAidi  were  in 
reality  sceptical,  though  thcy  had  Donc  of  then  ifoogaiseddis 

sceptical  inference. 

Towards  the  middle  of  the  5th  centun,-.  however,  Protagoras 
of  .\bdera.  taking  account  of  the  teaching  of  the  first,  ar.d 
fx)ssi!)ly  ol  the  second,  ul  the  physical  sui  cessions.  ,ind  Cordis 
of  Leonlini.  starting  from  the  teaching  of  the  metaphyseal 
succession  of  Elea,  drew  that  sceptical  inference  from  /inch 
the  philosopbeaJiad sErunk.  If,  argued  Protagoras  in  a  trciti^cM 
entitled  TrtUk,  all  thin^  ate  hi  flux,  so  that  acnsation  is  sul,-' 
jective,  it  fallows  that  "  Man  is  tbe  measure  of  all  things,  of 
what  is,  that  it  is,  and  of  what  is  not,  that  it  is  not  in  other 
words,  tlwra  Is  no  sudi  tfahig  as  objectiva  truth.  Siaailady, 
Gogias,  in  a  worit  On  JtfafMM,  «r  an  llu^NmiaH, 
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(o)  that  nothing  is,  (b)  that,  if  anything  is,  it  cannot  be  imown, 
(c)  that,  if  anything  is  and  can  be  known,  it  cannot  baeiqiKHed 
m  ipMch;  and  the  nUBiaaiiM  ufaidi  ham  ben  pi—md  bjr 

Smttm  Enpiriais  (.44*.  JfaA.  vfL  65-87)  and  by  the  aMbor 

of  the  De  Mdisso,  Sec.  (chs.  5,  6),  show  that,  in  dcfendiiig  tbeie 
propositioDS,  Gorgias  availed  himself  of  the  arguments  which 
Zeno  had  used  to  discre<lil  ihr  i>opular  belief  in  the  existciire 
of  the  ifany;  in  other  words,  that  Oor^ias  turned  tht-  destructive 
logic  of  Zcno  against  the  cons", nu  ilvi.  oniulogy  of  Parmcnidcs, 
thereby  not  only  reducing  iiieaticisin  to  nothingness,  but  also, 
VBlfl  tudi  time  as  a  better  logic  than  that  of  Zcno  should 
be  provided,  precluding  all  pliiloBO]diical  inqniiy  whatsoever. 
Thus,  whereas  the  repreaeatatlw  el  the  tbite  auooenioas  had 
continued  to  regaid  tbtmBdvfs  as  pbflceoi^w  or  aeekcn  after 
ttuth,  Ptotagoru  and  Goigias,  plainly  adcnowiedging  their 
defeat,  withdrew  from  the  ungratcfuTWUnle.  " 
"^Meagre  as  were  the  results  which  the  earlier  thinkers  had 
ohlaine<l,  the  extinction  of  philosophy  just  at  the  time  when 
the  lihcral  arts  became  more  technical  nnd  consequently  less 
available  as  employments  of  leisure,  threatened  to  kavo  a  blank 
in  Hellenic  life.  Accordingly  Protagoras,  while  with  the  one 
band  be  put  away  philosophy,  with  the  other  offered  a  substitute. 
Emphasizing  the  function  of  the  teacher,  which  with  the  philo- 
sophers had  been  subordinate,  and  proclaiming  the  right  end  of 
bitcUectual  endeavour  to  be,  not  "truth"  (A^tiHeia)  or 
"wbdon"  (m^).  iriildt  was  mwrttafaeble,  but  "Tbtne** 
or  "  excellence  "  (ififfi),  be  sought  to  cnmmunicatc,  not  a  theory 
of  the  universe,  but  an  aptitude  for  civic  life.  "  The  lesson 
whuli  I  have  to  teach,"  I'lato  niakw  him  say  ( Prnt.  31.H  K), 
"  is  prudence  or  giKxl  coun'sci ,  both  in  n  spect  of  domestic  matters 
that  the  man  may  manapc  'li-  Im  i .» I  , iiright,  and  in  resftect 
of  public  affairs,  that  he  may  be  thoroughly  qualified  to  take 
part,  both  by  deed  and  by  word,  in  the  business  of  the  state. 
In  other  WMdi,  I  profeat  to  make  men  good  citizen*."  As 
faMtrumenta  of  edneatktt  Protagoras  used  grammar,  st^, 
poeby  and  oratoiy.  lliui,  iriieieas  hitherto  the  young  GrwL 
having  completed  hh  dementary  training  in  the  tcboob  of  thr 
ypofiiiaTurTiit,  the  nfapMrr^,  and  the  iraiioTpi0rft,  was  left  to ' 
prepare  himself  for  hb  life's  work  .is  best  he  might,  by  philo- 
.so])hical  s|H-*culation,  by  artistic  prartirc.  or  otherwise,  one  who 
p.-usse(i  from  the  elcmcntar>-  schools  to  the  lecture-room  of 
Protagoras  received  from  him  a  "higher  education."  The 
programme  w.is  exclusively  literan,'.  but  for  the  moment  it 
enabled  Protagoras  to  satisfy  the  demand  whidi  he  had 
discovered  and  evoked.  Wherever  he  west,  hia  lectureHtoom 
was  crowded  with  admiring  pofSk,  whose  booMfS  fflhd  hia  p«nae 
and  enhanced  his  reputation. 

^  After  FntagorBs  the  most  prominent  of  the  Ktcmr>-  sophists 
was  Prodicus Ceos.  Establishing  himself  at  ,\thcns,  he  taught 
"  virtue  "  or  "  excellence,"  in  the  sense  attached  to  the  word 
by  Protagoras,  partly  by  means  of  literary  subjects,  partly  in 
discourses  U[>on  practical  ethics.  It  is  plain  that  IVodicus  was 
an  affected  pedant;  yet  his  simple  conventional  morality  found 
favour,  and  Plato  {Rep.  600  C)  couples  him  with  Protagora^ 
in  his  testinMNQT  to  the  popohutity  of  the  sopUsts  and  their 
teaching. 

At  Athens,  the  centre  of  the  intellectual  Hfe  of  Greece,  there 
was  soon  to  be  found  a  host  of  sopUsts;  some  of  them  sttaagen, 
otheis  cftiseus;  smne  of  them  bred  under  Protagoras  and 

Prodiais,  others  self-taught.  In  the  teaching  of  the  sophists  of 
this  younger  generation  two  points  arc  observable.  First,  their 
independence  of  philoso(>hy  and  the  arts  being  assured,  though 
they  continued  to  regard  "  civic  excellence  "  as  their  aim,  it 
was  no  longer  nerrss:ir\-  for  them  to  make  the  a.s.sertion  of  its 
claims  a  princip.al  clement  in  their  exposition.  Secondly,  for 
the  sake  of  novelty  they  extended  their  range,  including  scientific 
and  tedinical  subjects,  but  handling  them,  and  teaching  their 
popOs  to  handle  them,  in  a  popular  way.  In  thb  stage  of 
sophistry  then,  the  sophist,  dwugb  not  a  qtedah'st.  trenched 
upon  the  pmviaccs  of  spedstttts:  and  accordingly  Plato  ( Prol. 
318  E)  makes  Protagoras  pointedly  refer  to  .rph^?;  -xhn.  "  when 
young  mea  have  made  their  esc^  from  the  arts,  plunge  them 


once  more  into  technical  study,  and  teach  them  such  subjects 
as  arithmetic,  astronomy,  geometry  and  music."  The  sophist 
of  whom  the  Platonic  Piolasosas  is  lieie  *ii"«n«<g  waa  HipplM 
of  EUs,who  gave  popular  lectmvs,  aot  only  upoa  the  four  nib jacts 

just  mentioned,  but  also  tipon  grammar,  oytlKdogy,  family 
history,  archaeology,  Homcrology  and  the  education  of  youth. 
In  this  [xjlytnath  we  sec  at  once  the  drprada'.ion  of  the  so]>histr\- 
of  culture  and  the  link  which  connects  I'rutapor.us  and  I'nxiicus 
with  the  erisiics,  who  at  a  later  fHjriod  taught,  not.  like  liippias, 
all  branches  of  learning,  but  a  universally  applicable  method 
of  disputation. 

Meanwliik,  Gorgjas  of  Leontini,  who,  as  has  been  secB 
studied  and  refected  the  pBItQsophy  of  western  Greece,, 
to  sophistry  a  new  diiectioo  by  bdnging  to  the  mother  country 
the  iLchnical  study  of  rhetoric  esBcdslIy  tamak  ihetoric  ^ 
(Plato,  Garg.  454  B;  cf.  Al&totle,  Ma.  1354.  b  26)— which  ^ 
study  had  begun  in  Sidly  with  Coraz  and  Hsias  nearly  forty 
years  before,    (lorgias  was  already  advanced  in  years  and  rich 
in  honours  when,  in  .^j;.  he  visited  Athens  as  the  head  of  an 
embassy  sent  to  solicit  aid  rif,'ainst  Syracuse.    Ri-ceived  with 
acclamation,  he  spent  the  rest  of  his  long  life  in  central  Greece,  «• 
winning  applause  by  the  display  of  his  oratorical  gifts  aad  • 
acquiring  wealth  by  the  teaching  of  rhetoric.   There  is  no  evi- 
dence to  show  that  at  any  period  of  his  life  he  called  himself  a  ( 
sophist;  and,  as  Hato  (Csrg.  449  A)  makes  him  describe  btmsclf  4 
as  a  k^mfi,  it  b  tsssoaaUe  to  suppose  that  lie  piefeiieJ  that ' 
title.  Hiat  he  riwuld  do  so  was  only  natural,  since  his  position 
as  a  teacher  of  rhetoric  was  already  secure  when  Protagoras 
made  his  first  appearance  in  the  character  of  a  sophist;  and, 
as  Protagor.as,  Prodicus  and  the  rest  of  the  sophists  of  culture 
oHercd  a  comprehensive  education,  of  which  oraton,-  fonned 
only  a  part,  whilst  Gorgias  inade  no  pretence  of  leaching  "  civic 
excellence  "  (I'lato,  Mttio,  Q5  C"),  and  found  a  substitute  for  i 
philosophy,  not  in  literature  generally,  but  in  the  professional 
study  of  rhetoric  abae,  it  would  have  been  convenient  if  the 


distinction  between  sepUstijr  and  rhetoric  had  been  maintained.  « 
But  though,  as  wHt  be  seen  beteafter,  these  two  sorts  of  educa- 
tion  were  sometimes  distinguished,  Gorgias  and  those  who 
succeeded  him  as  teachers  of  rhetoric,  such  as  Thrasymachus 
of  Chah  edon  and  Polus  of  Agrigentum.  were  commf>nly  called 
by  the  title  which  Protagoras  had  assumed  and  brought  into 
familiar  use. 

(   Rhetorical  sophistrv-,  as  taught  by  Gorgias  with  special^ 
reference  to  the  requirements  of  the  Law  courts,  led  by  an  easy* 
•rinsitioii  to  political  soi)histry.   During  the  centuiy  which  badi 
i  liipse'l  ^:ince  ilie  ex[iul.sion  of  the  Petsistratids  and  theestaMbh*( 
ntcni  of  the  democracy,  the  AtbenisB  cooatitution  Imd  dev doped 
with  a  raphHty  which  produced  an  otigarcMcal  reaction,  and  the 
discussion  of  constitutional  principles  and  prc<edrnts,  nhva\s 
familiar  tothcdtiren  of  Athens,  was  thus  abnormally  stimulated. 
The  Pcloponnc^ian  War,  too,  not  only  adiied  a  deeper  interest 
I  to  ordinary  questions  of  policy,  but  al.Ki  caused  the  relations 
of  dissentient  parlies,  of  allied  .and  belligerent  states,  of  citizens 
and  aliens,  of  bond  and  free,  of  Greeks  and  barbarians,  to  be 
eagerly  debated  in  the  light  of  present  experience.    It  was  \ 
only  natural  then  that  some  of  those  who  professed  to  prepare  J 
young  .Athenians  for  public  life  should  give  to  thefr  tcachittg  K 
a  distinctively  poUtical  direction;  and  accordingly  we  find  | 
Isocntcs  recognizing  tescfaen  of  politics,  and  discriminstmg  | 
them  at  once  from  those  earlier  sophists  who  gave  popular  * 
instruction  in  the  arts  and  from  the  contemporary  eristics. 
To  this  class,  that  of  the  political  sophists,  may  be  assigned 
Lycophron,  Alcidamas  and  Isocrates  himself.    For,  though  that 
celebrated  personagi  would  have  liked  to  be  called,  not  "  so[ihi.st  " 
but  "  political  philosopher,"  and  tried  to  fasten  the  name  of 
"  sophist  "  upon  his  opponents  the  Socmtics,  it  is  dear  from  his 
own  statement  that  he  was  connnonly  ranked  with  the  sophists, 
and  that  he  had  no  daim,  except  on  the  score  ef  superior  popu> 
larity  and  sneoess,  to  b*  diasociated  from  the  other  teacheia 
of  political  riietotic.  It  Is  true  that  he  was  not  a  political 
sophist  of  the  vulgar  type,  that  as  a  theorist  he  was  honest 
and  patriotic,  and  that,  in  addition  to  his  fame  as  a  teacher,  he 
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had  a  distinct  reputation  a!i  a  man  ol  letters;  but  he  was  a 
professor  of  political  rhetoric,  and,  as  such,  in  the  i>hra.ieology 
of  the  day,  a  soptust.  He  bad  already  reached  the  height  of 
bk  fame  wfatn  Rata  opened  a  rival  school  at  the  Academy, 
•nd  pointedly  attacked  him  in  the  Corgias,  the  Pluiednu  and 
tiie  XepuMic.  Thenceforward,  there  was  a  pcrjictual  controversy 
benran  tbe  ihetsddaa  aod  Uw  phitoaopher,  wui  the  stmnle 
«l  educttkMl  ^fiumt  continued  until,  bt  tbe  aeit  geneiatioo, 
tbe  philosophers  were  left  in  pfMirsitmi  ol  the  field 

While  the  sophistry  of  rbetoiic  led  to  tbewphi&try  of  politics, 
the  sophistry  of  culture  led  to  the  sophistry  of  disputation.  It 
has  been  seen  that  the  ranRc  of  subjects  recognized  by  ProtaRoras 
anil  i'roilLLU-i  ^raduall;,  extended  ilb.ej[.  Hippias  professed 

hiniselt  a  teacher  oi  all  branches  of  leariiing,  including  in  his 
list  subjects  taught  by  artists  and  profes.sional  men,  but  handling 
them  Irom  a  fmpular  or  non-profcs.  ional  |K;int  of  view.  The 
successors  of  the  polymath  claimed  to  [xj^ebs  and  to  communicate 
not  tbe  knowledge  of  all  branches  of  learning,  but  an  aptitude 
for  dealing  with  all  subjects,  which  aptitude  should  make  the 
knowledge  of  any  subject  supcifluous.  In  other  words,  they 
cultivated  skill  in  disputation.  Nmr  skill  in  disputation  is 
flmafy  a  valuable  accomplishamt;  and,  as  tbe  Ariatoteliao 
kgkpvw  out  of  tbe  regulated  ditomiOM  of  tbe  eciMics  and 
their  piqrifa»  tbe  dbptiuutt  a^pbtetiy  of  tbe  4tb  eeatiuy  deaerm 
neie  attention  and  more  lopect  thao  It  uroaHy  noeivcs  fraaa 
historians  of  Greek  thought.  Rut  when  men  set  thcmsdvca 
to  cultivate  skill  in  disputation,  regarding  the  matter  discussed 
not  as  a  serious  issue,  but  as  a  thesis  upon  which  to  practise 
their  powers  of  cotitruvirM'.  they  learn  to  pursue,  not  truth, 
but  victory;  and,  their  criterion  of  excellence  having  In-cn  thus 
perverted,  they  presently  prefer  ingenious  fallacy  to  solid 
reasoning  and  the  applause  of  bystanders  to  the  consciousness 
of  honest  effort.  Indeed,  the  sophists  generally  hnd  a  special 
predisposition  to  error  of  this  sort,  not  only  lK'cau-.e  sotihisjry 
was  from  the  beginning  a  sul>slitutc  for  the  pursuit  of  truth, 
but  also  because  the  succes-siul  professor,  tiavdling  from  city 
to  city,  or  settling  abroad,  could  take  no  part  in  public  alTairs. 
and  tlkut  was  not  at  every  step  reminded  of  the  importance  of 
the  "  aiaterial "  elemeat  of  wpoeition  aad  waaoning.  Paradox, 
however,  soon  becomes  stale,  aod  fallacy  wearisome.  Hence, 
despite  its  ovigiBal  popularity,  eriatical  aopUatiy  ooold  not  boUj 
its  groond.  llw  man  of  the  world  wbo  had  ctdtivated  it  in  bi 
Tyouth  regarded  it  in  riper  years  as  a  foolbh  pedantry,  or  at 
as  a  propaedeutic  exercise;  while  the  serious  student,  necessarily^ 
iprelerriiig  llini  foiin  ui  I'l^pir.ii iiiu  which  recognizeil  truth  as 
Ithc  end  of  this,  .xs  of  othi  r  intellectual  processes,  betook  himself 
to  one  or  other  of  the  philosophies  of  the  revival. 

In  order  to  complete  this  sketch  of  the  development  of 
sophistry  in  the  latter  h.iil  of  the  5th  century  and  the  earlier  hall 
of  the  4th,  it  is  nccessjiry  next  to  take  account  of  Socrates  and 
the  Socratics.  .\  foe  to  philosophy  and  a  renegade  from  art. 
Socrates  took  his  departure  from  the  same  point  as  I'rotagoras, 
and  moved  in  the  same  direction,  that  of  the  education  of  youth. 
Finding  in  the  cultivation  of  "  virtue  "  or  "  excellence  "  a 
substitute  for  the  pursuit  of  scientific  truth,  and  in  disputation 
tbe  sole  means  by  wbicb  "viitae"  or  "eacellence"  couU 
be  attained,  be  icsenbled  at  once  the  sopibists  of  cultate  and 
the  sophists  of  eristic.  But,  inasmuch  as  the  "  virtue  "  or 
"  excellence  "  which  he  sought  was  that  of  the  man  rather  than 
that  of  the  ofTicial,  while  the  disputation  which  he  practised 
had  for  its  aim,  not  victory,  but  the  elimination  of  error,  the 
diflerences  which  5<'p:iraled  him  from  the  sophists  01  culture 
and  the  sophists  of  eristic  were  only  less  consider.ilile  than  the 
resemblances  which  he  bore  to  both;  and  funlier.  tliuunh  lii^^ 
whole  time  and  attention  were  bestowed  upon  the  education 
of  young  Athenians,  his  theor>'  of  the  relations  of  teacher  and 
pupil  diffcicd  from  that  of  the  recognized  prnfcsiiors  of  education, 
UMSmucb  as  tbe  taking  of  fees  seemed  to  him  to  entail  a  base 
suncndcrof  the  teacher's  independence.  The  principal  cliaracter- 
iatks  of  Socrates's  theory  of  education  were  accepted,  miUalh 
flwtaMitf,  by  the  leading  Socratics.  With  these  resemblances 
to  the  eonteroporary  pcotcancs  of  education,  aod  with  these 


ditlcrences.  were  Socrates  aod  the  Socratics  sophists  or  not? 
To  this  tjuestion  there  is  no  simple  answer,  yes  or  no.  It  is 
certain  that  Socrates's  contemporaries  regarded  him  asasophist; 
attd  it  was  only  reasonable  that  t  hey  should  so  regard  him,  because 
in  opposition  to  the  physicists  of  the  past  and  tbe  artists  of  tbe 
present  be  asserted  the  claims  of  higher  cduoation.  But,  though 
aooocding  to  tbe  pbiaasology  of  tbe  time  be  was  a  aophkt,  be 
was  not  a  typlcd  aopibist— his  prindplo  that,  whik  Kiftifif 
t  rutii  is  unattainable  by  mu,  atftt  oninioB  is  the  tBlf  boiia  of 
right  action,  clearly  diflimntiMing  hfan  from  all  the  other 
professors  of  "  virtue."  .^gain,  as  the  Socratics — Plato  hintself, 
when  he  established  himself  at  the  Academy,  Ix-ing  no  excep- 
tion— were,  like  their  master,  educators  r.!.iher  th..in  |iliiUisophers, 
and  in  their  teaching  l.iid  especial  stress  upon  diseussioti,  '.hey, 
too,  were  doubtless  regarded  as  sophists,  nut  by  lsoci;ite>  only, 
but  by  their  conlemporaric-s  in  general;  and  it  may  be  conji  rt  ..rtd 
lh.it  the  disputatious  tendencies  of  the  Mcgarian  schi.i;!  n  .idc 
it  all  the  more  ditiicult  for  I'lato  and  others  to  secure  a  proper 
appreciation  of  the  difference  between  dialectic,  or  ilim  iiishni 
with  a  view  to  the  discovery  of  truth,  an<l  eristic,  or  discu.ssion 
with  a  view  to  victory.  Changing  circumstances,  however, 
cany  with  them  changes  in  tbe  meaning  and  aMUcaiion  of 
wotds.  Whereas,  so  kng  as  pbiloiophy  was  m  ah^anoe 
Socatea  aod  the  Socmtlca  were  regarded  a*  aopUita  of  an 
abnoond  sort,  as  soon  as  philosophy  revived  it  was  dimly  , 
perceived  that,  in  so  far  as  Socrates  and  the  Socntics  dttisnUrd  I 
from  sophistry,  they  preserved  the  philosophical  tradition.  , 
This  being  so,  it  was  found  convenient  to  revise  the  terminology 
of  the  f>ast,  and  to  include  in  the  philosophical  succes-sion  those 
who,  though  not  philosophers,  h.id  rher)^lled  the  s,iered  spark. 
-Vs  for  Socrates,  he  ranked  himself  neithir  with  the  philo.s<iphers, 
who  professed  to  know,  nor  willi  the  sophists,  who  profes.sed 
to  teach;  and,  if  he  sometimes  descrilx'd  hiiTis<.lf  as  a  ^t\6ffo^cs  I 
he  was  careful  to  indicate  that  he  pretended  tO  ao  Othcv  I 
knowledge  than  that  of  his  own  limitations. 

\  Would  seem  then,  (i)  that  popular  nomenclature  included 
^ndcr  the  term  "  sophist  "  all  teachers— whether  professors,  or 
like  Socrates,  amateurs — wbo  oonmnmicated,  not  artistic  skill, 
nor  pbilowphlcal  tbeoiy,  but  a  fennai  or  liberal  educatioBi 
(2)  that,  of  thoae  who  wore  oommoiily  aeoonated  sopbisu,  aomc 
pwlewedcahtue,  some  fawBAihetflric^  some  political  ibetoiik, 
some  erbtle,  some  (ijt.  the  Socratics)  dialectic;  (3)  that  tbe 
differences  between  the  different  groups  of  sophists  were  not 
inconsiderable,  and  that  in  particular  the  teaching  of  the  rhe- 
toricians was  distinct  in  origin,  ajni,  n  .1  is  i'.s  aim  was 
success  in  a  special  walk  of  life,  dislmtt  111  th.irniter,  from  the 
more  general  teaching  of  the  sophists  of  culture,  the  eristics, 
and  the  dialecticians,  while  the  teaching  of  the  dialecticians 
was  discriminated  from  that  of  the  rest,  in  so  far  as  the  aim  of 
the  ilialecticians  was  truth,  or  at  least  the  bettering  of  opinion; 
and,  cotksequently,  (4)  that,  in  awarding  praise  and  blame  to 
sopliistry  and  its  repieaentatives.  the  distinctive  cfaaracteiistica 
of  the  gRHips  above  enumerated  must  be  studiously  kept  in 

^  Lapse  of  time  and  diange  of  drcunstaaces  braugbt  with 
tbem  not  merely  changaa  in  the  subjects  taught,  but  ako  '**"»tpt 
in  tbe  popular  firtmatr  of  aopbiatiy  and  aopbiata.  The  first 
and  most  obvious  sentiment  which  sophistry  evoked  was  an 
enthusiastic  and  admiring  interest.  The  sophist  seemed  to  his 
youthful  hearers  to  open  a  new  field  of  intellectual  activity  and 
thereby  to  add  a  fresh  zest  to  existence.  But  in  profioriion  to  the 
fascination  which  he  exercised  upon  the  young  w;is  the  distrust 
which  he  inspired  in  their  less  (iliable  elders.  Not  only  were 
they  ilismayed  by  the  novelty  of  the  sophistical  teaching,  but 
also  they  vagijcly  perceived  that  it  was  subversive  of  authority, 
of  the  authority  of  the  parent  over  the  child  as  well  as  of  the 
authority  of  the  state  over  the  citizen.  Of  the  two  conilicting 
sentiments,  the  favour  of  the  young,  gaining  as  years  passed 
away,  naturally  prevailed;  sophistry  ceased  to  be  novel,  and 
attendance  in  the  lecture-rooms  of  tbe  sophists  came  to  be 
thought  not  less  neccaiazy  for  tbe  youth  than  attendance  in 
tbe  elemcnUry  schools  for  tbe  boy.  The  Kveiy  en 
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and  the  furious  opposition  which  greeted  Protagoras  had  now 
burnt  themselves  out,  and  before  Ions  the  sophist  was  treated 
by  tkc  man  of  the  world  as  a  tuumlcss,  utcesauy  ptdtgpgae. 

Tbat  sophistry  miHt  tie  studied  in  its  liSstciRcad  development 
wu  clearly  seen  oy  Plato,  whoie  dialogue  called  the  Sophist  rnntninH 
•  formal  review  «  the  changinK  phaae*  and  aapert*  ol  sophi»ii<-;il 
teaching.  The  «ubject  which  i?  cliBcussed  in  that  dUiIogde  and  its 
succCMior,  the  SUUeiman,  I'cing  the  question  "  Arc  sojihist.  statesman, 
and  philoaopber  identical  or  different?"  the  Elcaie  who  acts  as 
ffMa|IHiiittMln»daMtiaa«f  dMtirm''Miaklit'*  l>y  nteannof  a 
Kfl(B«f  divMemordielMitmBiea.  la  thbvajfMteM  to  regard  the 
•opbiat  Boccewivehr — (i )  as  a  pnetitkmer  of  that  bcanch  of  mer- 
cenary persuasion  in  private  which  professes  to  impart  "  virtue  " 
and  cxartf;  payment  in  the  shape  of  ,1  fee.  in  opiiosition  to  the  flatterer 
who  ofter^i  1  iliM-.;tre,  asWins  for  5u-i(iT:,,ii  in  n  iiirn;  (I)  ana  practi- 
tioner of  that  branch  of  mental  trading  which  pur\'eyfi  from  city  to 
dty  diw  iwii  and  leasons  about  "  virtue,"  in  opposition  to  the 
anast  who  limilariy  purve>-s  diamunwa  and  ietaons  about  the  arts; 
(3)  and  (4)  a«  a  pmi  tit  loner  of  those  branches  of  mental  tmriing. 
retail  ant)  whok-mlo,  which  purvcj'  discourse*  arnl  lesmns  alxnit 
"  virtue  "  within  .1  city,  in  opposition  to  the  artists  who  similarly 
pur\cy  diijrMur^cs  an  l  Ic-rvdis  .li.oii-  the  arts;  (5)  as  a  practitioner 
of  that  branch  of  eristic  which  hnrigu  to  the  professor  pecuniary 
emolutneni,  eristic  being  the  systemade  tom  of  aniilogic.  and 
dealing  with  justice,  injustice  attd  other  abrtratftkins,  and  antilogk 
bcin^  that  form  of  disputation  which  use?  question  and  answer 
in  private,  in  oppositinn  tn  forensic,  which  ii-ies  continuous  discourse 
in  the  law-courts;  (6;  as  a  practitioner  of  that  Ijr.mch  ot  education 
ivliii  h  pnrgt~i  away  the  vain  conceit  of  \u-.'lo:n  liy  tncan*  of  cromi- 
cxamination,  in  op[>osition  to  the  traditional  method  of  reproof 
«r  adinonition.  These  definitjons  bdrw  thus  various,  the  Elcatc 
■ocesthat  the  sophist,  in  consideration  01  a  fee,  disputes,  and  teaches 
others  to  dispute,  about  things  divine,  cosmical,  metaphysical,  leKal, 
[Kilitical,  V.  liiii  il — in  fact,  about  evcrvthing — not  havinij  know- 
ledge of  them,  because  universal  knowledge  is  unattainable:  after 
which  he  is  in  a  position  to  define  the  sophist  (7)  as  a  conscious 
impostor  who,  in  private,  by  diJicontinuotw  discourse,  compel*  his 
iatcrliK'iiior  to  contradict  himself,  in  opposition  to  the  tmio\oyui6t, 
who.  in  jiiihlic,  by  oontinuotts  discourse,  impoM.-s  upon  crowds. 

It  i:--  clear  that  the  final  definition  i«  prefcrre:!.  not  liecause  of 
any  intrinsic  suiwriority,  l)i;t  .iUHf  it  has  a  direc  t  liearinij  upon 
the  (luestioa  "  Are  sophist,  maiesman  and  phila»o{>ber  identical 
or  diSeraiit?"  aad  that  the  %'arious  definitions  rcpreicnt  different 
atagea  or  forma  of  sophistry'  as  conceived  from  different  paints 
of  lAcw.  Thus  the  nrst  and  second  defiiiitians  represent  the 
flluiHleiaof  the  sophistry  ^f  culture.  ProtaKoras  and  Prodicns,  from 
the  respective  points  of  \nfw  nf  the  ol<ler  .Athenians,  who  disliked 
the  new  culture,  ami  the  yountcr  .^thctiiari--.  who  ai'.niirc-d  it;  the 
third  and  fourth  dehnitions  represent  imitators  to  whom  tbc  note 
of  itmerancy  was  not  applicable;  the  fifth  definition  represents  the 
earlier  eristics,  rontempwraries  of  Sncrates,  whom  it  was  necessaiy 
to  distinguish  from  the  teachers  of  foraMe  oiManrt  the  (ixth  la 
framed  to  meet  the  anomalous  case  of  SocftttCBf  ui  whom  many 
saw  the  typical  fj:)hibt.  fhoi;gh  Plato  conccivts  this  view  to  be 
unfortiitutc:  anit  tlu  .rv  t^r.ih  .m  l  firi.il  lictinitiun,  h.ivim;  in  \  lcw 
eristical  sophisirv  tullv  rle\flo|H>d,  distinguishes  it  from  iw'o^<«4> 
is.  politkal  rhetoric, '  bat  at  the  aaiM  tfaaa  Mnta  that,  thMgh 
aa^senwt  and  iwtoXo7i«i  may  be  discriminated,  they  am  neverthe- 
lesa  near  akin,  the  one  being  the  ape  of  philosophy,  the  other  the 
ape  of  statesmanship.  In  short,  Plato  traces  the  chances  which, 
in  less  than  a  centiirv',  ha>l  l.iken  pl.tce  in  the  meaninR  <il  the  tcrin. 
p.irtlv  throuKli  chan>:e<;  in  the  practice  of  t lie  sophists,  partly  throiis;'' 
changes  in  their  surroundings  and  in  puiilic  opinion,  so  as  to  show 
by  a  familiar  inaiance  that  (enenl  tema  woacb  do  not  deKtibc 
natural  kinds  cannot  have  a  stahte  connotation. 

Now  it  is  easy  to  see  that  in  this  careful  statement  Plato  recog- 
nizes three  periods.  The  first  four  definitions  represent  the  period 
of  Protagoras,  Prodicus,  and  their  immediate  9ucccss<jrB.  when  the 
ohjcM  I  si<ut;ht  uas  "virtue,"  "  cm  clltiu  c."  "siilt^iie,"  .ind  the 
means  to  it  was  literature.  The  fifth  and  sixth  defmiiions  represent 
the  ckiee  of  the  sth  century,  when  sophistry  famdled  cristicaliy,  and 
pevhapa,  though  Plato  demurs  to  the  imjnsion,  dialectically,  ques- 
tions of  justice,  injustice  and  the  like,  iuwuc^  or  forensic  rhetoric 
heina  its  proximate  rival.  The  sevenili  ile5nition  reprettenis  (he 
first  lialf  of  the  .{(h  ceiif:ir\',  when  vijjhi-try  was  eristical  in  a  wider 
field,  havini;  for  its  rival,  not  forensic  rhetoric,  but  the  rhetoric  of 
the  assembly.  Plato's  classification  of  educational  theories  is  then 
substantklJy  the  classification  adopted  in  this  article,  though, 
whereas  here,  in  accordance  with  welt-attested  popular  usage,  all 
the  educational  theories  mentioned  are  influ<lc<!  under  the  head 
0/  sophistr\'.  Plato  all nvs  tn  rhctorir,  forensic  ami  [wlitii  al,  an  inde- 
pendent (Kisilion,  nn<i  liintH  that  there  are  (;roiiruls  [or  denying  the 
title  ol  ■yjptiist  to  the  diale:-  n  lan  Sx  rates.  Incidentally  we  gather 
two  important  facta — (l>  that  contemporary  with  the  dialectic  of 
Socrates  there  was  an  eristic,  and  (2)  that  this  eristic  was  mainly 
•pptted  to  rthical  questions.  Finally,  we  may  be  sure  that,  if  Plato 
vna  tfHia  cmfnl  to  diatingniih  the  phaaea  nnd  aapccts  of  aepUstical 
ha  mold  aetfer  }mnt  CaBea  into  the  awderu  error  of 


bestowing  upon  those  whom  the  Greeks  called  sophists  cither^ 

indiswiiainatc  censure  or  indiscriminate  laudation.  » 

J.    Rtlations   oj   Sophistry   to   Education,    Literature  and' 
Philosophy. — If  then  the  sophists,  from  Protagoras  to  Isocrates, 
were  before  ovcTything  educators,  it  becomes  necessary  to  inqitibe ! 
whether  their  labours  marked  or  promoted  an  advance  in  educir 
tional  theory  and  method.  At  the  beginning  of  the  stb  oeotuxy  * 
B.C.  every  young  Greelt  of  the  better  sort  already  nodvcd  luB- 
DMBtaiy  inMnictiaa,  not  aiiljr  in  miuicaad  gynaniticB,  but  also  / 
innaittiKaiidiRittaf.  Rmlnr,  iit  tlM  oaindci,  uul  especially  ° 
the  colanka  of  the  West,  pUkaof^  nd  ait  had  done  something  , 
for  hS/lfiux  eduotiaa.   Tim  in  Italy  t]ie  Pythagorean  school  * 
was,  in  the  fullest  sense  of  the  term,  an  educational  instiiutitm; 
and  in  Sicily  the  rhetorical  teaching  of  Corax  and  Tisias  was  ' 
presumably  educational  in  the  same  sense  as  the  tciching  of  ' 
Gorgia.s.     Rut  in  central  (ircccc,  where,  at  any  rate  down^ 
to  the  Persian  Wars,  politics,  domestic  and  foreign,  were  alJ- 
cngrossing.  and  left  the  citizen  little  leLsure  for  self-cultivation, 
the  need  of  a  hiKln-r  educntioii  had  hardly  made  itself  felt. 
The  overthrow  of  the  Persian  invaders  changed  all  this.  Hence-  ^ 
forward  the  best  of  Greek  art,  phikisophy,  and  literature 
gravitated  to  .Athens,  and  with  their  concentration  and  conae-  . 
(lucnt  development  CHM  a  general  and  growing  demand  for 
teachiiig.   As  has  been  seen,  it  was  jost  at  tldi  peuod  tbct 
philosophy  and  art  ceaaed  to  bt  available  farodaatknalpuk 
poiwii,  and  ■frmriiitglythelitoBayicpMil«w»popular|itiechc|y 
baeann  they  oflwed  advanead  teacUag  wUdi  ma  ndthor  *^ 
phikaoplrifal  nor  artistic.    Tbtlr  noO|&ition  of  the  demand 
and  tbcir  attempt  to  satisfy  it  are  no  aomII  daima  to  distinction. 
That,  whereas  before  the  time  of  ProUgoras  there  was  little  % 
higher  education  in  the  colonies  and  les.s  in  central  Greece,  j 
after  his  time  attendance  in  the  lecture-rooms  of  the  sophists  j 
was  the  customary  sequel  to  attendance  in  the  elementary  \ 
scbools,  is  a  fact  which  .speaks  for  itself. 

But  this  is  not  all.  The  education  provided  by  the  sophists 
of  culture  had  positive  merits.  When  Protagoras  included  in 
his  course  grammar,  style,  interpretation  of  the  poets,  and 
oratory,  supplemeniin>;  his  own  continuous  expositions  by 
disputations  in  which  he  and  his  pupils  took  part,  he  showed 
a  not  inadequate  appreciation  of  the  requisites  of  a  literary 
education;  and  it  may  be  conjectaicd  that  Ida  compnlicnaive 
programme,  which  Pradiciu  and  otlwneitaadod,  bad  aooMdiiBB 
to  do  with  the  dfwtopmrnt  of  that  wnatOby  wbkh  was  the 
mott  aottUe  aleoMat  ia  the  Atheniu  chaiacter. 

Then  is  leia  to  be  said  for  the  teaehm  of  riietoric,  politics 
and  eristic  who,  in  limiting  thenadvcs  eadi  to  a  single  subject-t' 
the  rhetoricians  proper  or  forensic  rhetoricians  to  one  branch 
of  orator)',  the  politicians  or  political  rhetoricians  to  another, 
and  the  eristics  to  disputation — ceased  to  be  educators  and 
became  instructors.  Nevertheless,  rhetoric  aivl  disputation,  \ 
though  at  the  present  day  strangely  neglected  in  English  schools 
and  universities,  are,  within  their  limits,  valuable  instruments; 
and,  as  specials/at iot^  -ii  teaching  does  not  netes-sarily  imply 
specialization  in  learning,  many  of  those  who  attended  the 
lectures  and  the  classes  of  a  rhetorician  or  an  eristic  sought  and 
found  other  instruction  elsewhere.  It  would  seem  then  that  even 
in  its  decline  sophistry  Jiad  its  educatioiuil  u^c.  But  in  any 
case  it  may  be  daimed  tbr  iu  profcsMin  that  in  the  oouiae  oif 
a  century  they  discovered  and  turned  to  aceouat  most  of  the 
inatnuneata  oi  Utciaiy  edacatioB. 

With  thcie  conaidaable  nMrita,  Bomai  aophhtiy  had  onejV^ 
defeett  tt*  ijjdiffercnce  to  truth.    Despairing  of  philosophy —  ^ 
that  b  to  say,  of  phydcal  science — the  sophists  were  prepared  \ 
to  go  all  lengths  in  sceptic  ism.     Accir-dinudy  the  cpideictic  ■ 
sophists  in  exposition.  an<l  the  arcunieulative  sophists  in  debate,  ^ 
oneatid  all,  studied,  not  matter  but  style,  not  accuracy  buteflecl,  / 
not  proof  but  jjcrsuasion.    In  short,  in  their  hostility  to  science  ' 
they  refused  to  handle  litcraturi'  in  n  sricn:i--(    sfiin't.    That  / 
this  defect  was  serious  was  dimly  apprehended  even  by  those  / 
who  frequented  and  a<lmired  the  lectures  of  the  earlier  sophists;  / 
that  it  was  fatal  was  deaily  seen  by  Socrates,  who,  himself  / 
fcgaided  at  a  tofiUtt,  eoqihitirilly  n|mlieBded,  1 
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not  only  the  takitig  ui  fees,  '.vhirh  was  after  al!  a  mere  incident, 
objectioruible  because  il  >cc[ncd  to  prcfl'idr  iiuiipinilrni  c  of 
thought,  but  also  the  tundamcnt.il  disrcRard  of  irulh  which 
infected  cviry  part  and  every  pha^c  of  sophistical  teaching. 
To  thcho  conlcn-jxirary  censures  the  modern  critic  cannot 
Bcfu-sc  his  assent. 

To  titerattiie  and  to  oratory  the  sophists  rendered  good  service. 
Tfaemaelves  of  necessity  stylists,  because  their  profeaional 
luccew  laigdy  depended  upon  ikiUul  and  efiective  exposition, 
Uie  sopbisu  both  of  cultine  and  of  rhetoric  were  professedly 
tMchca  oi  tlie  niks  of  cnunnar  tad  Ite  pdncipki  of  mitten 
■ud  ipokMi  dttMOUiM.  linStbyeiuiiiikatwdlMbyiincept, 
they  not  only  taught  llute  heHcn  to  vdu  Uterary  and  orat^ 
euelleDce,  bat  dm  took  the  lead  In  fa^ioning  the  style  of  their 
time.  Their  *««*t»*»»r^  in  these  respects  was  weighty  and  impor- 
tant. Whereas,  yrhen  sophistry  began,  prose  composition  was 
hardly  pract;-..i.ii  ir.  I'.MHral  (ircccc,  :hc  sophists  wrrc  still  the 
leaders  in  literature  an<l  (iratory  when  Plalo  wrote  the  RtpuUic, 
and  they  had  hardly  lost  their  jxisition  when  Demosthenes 
delivered  the  PhilippUi.  In  lact,  it  is  not  too  murh  to  say  that 
it  was  the  sophists  who  proviiied  those  prcat  masters  with  their 
cotisummate  instrument,  and  it  detracts  but  little  from  the 
merit  of  the  makers  it  thcy  ntw  thenudves  unable  to  draw 
from  it  its  finer  tones. 

The  relation  of  sophbtry  to  philosophy  was  throughout  one 
of  prouotinccd  haetility.  From  the  days  oi  Protagoras,  when 
tUt  hoiitflity  ma  tnnmiriiaot  and  conteniptuous,  to  the  days 
of  laooates,  when  it  was  jealous  and  hitttr,  the  aophiata  were 
declared  and  cooaistent  acaptica.  But,  akfaaaBh  Protagoras 
and  GoqifaHi  had  laamined  the  tfarWng  of  their  pmdeceaaors 
•0  far  aa  to  aatiafy  thenuelvea  «f  Ita  fntlUty  and  to  draw  tlie 
sceptical  inference,  their  study  of  the  great  problem  of  the  day 
was  preliminary  to  their  sophistry  rather  than  a  part  of  it; 
and.  us  the  overthrow  of  philosophy  was  complete  and  the  attrac- 
tions of  sophi-slry  were  aJl-powerful.  liie  question  "  W  hut  is 
knowledge?"  ceased  for  a  time  to  claim  or  to  receive  attention. 
There  is,  then,  no  such  thing  as  a  "  sophistic.il  theory  of  know- 
ledge." Similarly,  the  rciognilion  ol  a  "  sophistical  ethic 
is,  to  say  the  least,  misieadnig.  it  may  have  been  that  the 
sophists'  preference  of  setming  to  reality,  oi  success  to  truth, 
had  a  miichievous  effect  upon  the  morality  of  the  time;  but  it 
IB  dear  that  they  had  no  common  theory  of  ethics,  and  there 
is  no  warrant  for  the  asaumption  that  a  sophist,  as  such,  specially 
interested  himself  in  ethical  questions.  When  Protagoras 
aaaerted  **  dvic  endlencB  "  or  "  virtue  "  to  he  the  end  of  educa- 
tion, he  neitliv  anjjiesscd  nor  hiipliBd  a  tlwoiy  of  monlity. 
PtadiaB  in  Mi  platitudes  reflected  the  CMtieiiiary  fltondity  of 
the  time.  Goi|iM  said  plainly  that  he  did  not  teach  "  vhtue." 
If  Hippias,  FalnaaadThrasymachus  defied  conventional  morality, 
they  did  so  independently  of  one  another,  and  in  this,  as  in  other 
matters,  they  wrr:-  ;!ispu'aii's  tT!ain:.i!n:n(4  paradoxical  theses, 
rather  than  thinkers  aunuuiicitiR  hetetiial  convictions.  The 
morality  of  Isocrates  bore  a  certain  resemblance  to  that  of 
Socrates.  In  short,  the  attiturle  of  the  sophists  towards  in<)uiry 
in  general  precluded  ihem.  coUecti\ely  aud  individually,  froni 
attachment  to  any  particular  theory.  Vet  among  the  so-called 
BOpliists  there  were  two  who  had  nJ)ili>sophical  leanings,  as 
appears  in  their  willir^gness  to  be  called  by  the  title  of  philosopher. 
First,  Socrates,  whilst  lie  conceived  that  the  physicists  had 
ntolaken  the  iield  of  inquiry,  absolute  truth  being  unattainable, 
maintahifiii  as  liaa  been  seen,  that  one  opinion  was  better  than 
anothaCt  and  that  cooBiatciMy  of  ofiinion,  resulting  in  ooQsistency 
of  aciln,  wan  Hw  end  wUck  the  hasBan  intellect  pcopeity  pco- 
poses  to  itsell  ISxaot,  though  aa  agnostic  be  was  not  unwilling 
to  be  called  a  phOoaopher,  in  so  far  as  he  pursued  such  truth  as 
was  attainable  by  saan.  Secondly,  when  sophistry  had  begun 
to  (all  into  contempt,  the  political  rhetorician  Isocrates  claimed 
for  himself  the  time-honoured  designation  of  philosopher. 
"  herein,"  says  Plato,  "  resembling  some  tinker,  bald-patcd 
and  short  of  stature,  wlio,  having  made  money,  knocks  ot7 
his  chains,  goes  to  the  bath,  buys  a  new  suit,  and  then  takes 
advaatagie  of  the  poverty  and  deulath»  of  his  nasler'a  daughter 


and  that  it 


to  urge  upon  her  his  odious  addresses"  {Rep.  vt.  495  E).  It 
will  be  seen,  however,  that  neither  Socrates  nor  Isocrates  was 
philosopher  in  any  strict  sense  of  the  word,  the  spectiJalive  ' 
aims  of  physicists  and  metaphysicians  being  fofuigll  to  tiM 
practical  theoriis  Iw-ilh  of  the  one  and  of  the  other. 

A»  for  the  ela.'..-.itic.ili<in  of  sophistical  methods,  90  (or  iluir 
critictsm,  the  tesiiiiiuny  of  t^laiu  is  aU-imponaAU  It  may  be 
conjectured  that,  when  be  ciiieiyed  fmn  the  pttitly  Socratic  phaae 
of  his  earlier  years,  Plato  gave  himadf  to  the  study  of  oontemporary 
mcthoda  of  education  artid  to  the  elaboration  ol  an  educational 
system  of  hiii  own,  and  that  it  was  in  this  way  that  he  came  to 
the  mctaphysicid  speculations  of  his  maturity.  It  may  be  imagined 
further  that,  when  he  cstabli;.hcd  hini.cU  at  the  Academy,  his  first 
care  was  to  draw  up  a  scherue  of  education,  including  arithmetic, 
(plaaa  ami  sotid),  asmnongr.  haimoaiw  and  dialectic, 
not  uadi  he  had  anaagBd  for  the  carrying  out  ef 
.    _  that  ba  davdlad  hinaSf  to  the  special  (unctiaaa 

of  profcHor  of  philoaonhy.  However  this  may  be,  we  find  amontft 
his  writing* — intfrmenlnte,  as  it  would  scorn.  l>et»cfn  the  fiocratic 
convers;itions  of  liis  lirst  ihtIikI  ef  Uterarj  iictiviiy  ami  the  meta- 
physical distjuisitiuns  oi  a  later  time — a  wrics  of  dialogues  which, 
however  varwd  their  oalemible  aubjecta,  agree  in  faaviag  •  diiuct 
bearing  upon  educatioa.  Thus  the  Protagoras  brings  the  ednca- 
tiun.d  theory  of  Protagoras  and  the  »ophi»t»  of  culture  face  to  face 
with  the  educational  theory  of  Socrates,  so  as  to  expose  the  limita-  * 
tions  of  both ;  the  Gcrgias  deals  with  the  moral  aspect  of  the  teach- 
iu^iiy  111  liie  forensic  ilietiiiii  i.ii!  (foi^ia.s  .iiui  the  [xilitu.il  rhetorician 
Isocrates,  and  the  intellectual  aspect  of  their  respective  tbcurie*  of 
education  is  handled  in  the  Phaidnit;  the  Meno  on  the  one  band 
exhibits  the  strength  and  the  weakness  of  the  teaching  of  Socrates, 
and  on  the  other  brings  into  view  the  makeshift  method  ol  those 
who,  despi-'ing  ^.vslemalic  teaching,  re^ardetl  the  practical  poli- 
tician as  the  true  c"<lucalor;  the  EuthyiSemus  has  lor  its  subject 
tbccristical  metlvxi :  linally,  having  in  thc^^t  dialo^;ues  characterised 
the  current  thcuries  of  e<lufation,  Plato  proceeds  in  the  Kepublic 
to  develop  an  original  scheme.  Plato's  criticisBM  of  the  sophists 
are  then,  m  the  opinion  of  the  present  writer,  no  mere  «biltr  dkn, 
introduced  for  purposes  of  litcran,'  adornment  or  dramatic  cfTect, 
but  rather  the  evpre^s-iun-,  iil  prolnund  and  rcisoned  conMction, 
iunl,  a-1  Ntird.  eiiiitlc<l  ^1  any  taie  to  re--)iect.  For  the  ilei.iiU 
of  I'ialt.i'?  critic|iie  the  reader  sh<iul'J  go  not  to  the  summaries  of  I 
commentators,  but  to  the  dialogues  themselves.  In  this  place  * 
it  is  sufficient  to  say  that,  while  Plato  accounts  no  education  satis- 
factory  which  has  not  knowledge  for  its  basis,  he  emphatically 
prefers  the  scepticism  of  Socrates,  which,  despairing  of  knowlcdire, 
sceki  rii;ht  oninion,  to  the  scepticism  of  the  sophists,  which, 
cicspainng  of  knowledge,  abandons  the  attempt  to  better  existing 
lieliefs.  , 

3.  The  Theory  rf  Crote.—Tbe  post-Platonic  historians  and 
critics,  who,  whOe  tiuy  knew  tlie  earlier  sophistry  only  through 
tradition,  were  eyewitnesses  of  the  aophiatiy  of  the  decadence, 
were  more  alive  to  the  faults  than  to  the  virtues  of  the  movement. 
Ovcrkxddng  the  differences  which  separated  the  humanista 
from  the  eristics,  and  both  of  these  bom  the  rhctocidaas,  and 
taking  no  account  of  Sooatea,  wkoin  they  regawiod  m  a  philo- 
sopher, they  forgot  the  aervicea  wUch  Protagoras  and  ProdlcuB, 
Gorgias  and  Isocrates  had  rendered  to  education  and  to  litera- 
ture, and  included  the  whole  profession  in  an  indiscriminate 
and  coniemi)tuoi;s  censure.  This  prejudice,  establishing  itscU 
in  familiar  speech,  hiis  dcs<  ended  from  antiquity  to  modern 
times,  colouring,  when  it  does  not  distort,  the  narratives  of 
biographers  and  the  criiicismsol  coiniueniaiors.  "  The  sophists," 
says  Groie,  "  arc  spoken  of  .as  a  new  class  of  men,  or  sometimes 
in  language  which  implies  a  new  doctrinal  sect  or  school,  as 
if  they  then  sprang  up  in  Greece  for  the  first  time — ostentatious  ^ 
impostors,  flattering  and  duping  the  rich  youth  for  their  Own 
personal  gain,  undermining  the  morality  of  Atheos,  public  and 
private,  and  encouraging  their  pupils  to  the  unscrapulons 
prosecution  of  ambition  and  cupidity.  They  are  even  affirmed  to 
have  succeeded  in  corrupting  the  geneiai  muality,  so  tlitt  Athcaa 
had  become  miaefably  degcnenated  and  vicious  in  tiie  latter 
years  of  the  Fdopouicaian  War,  as  compared  with  what  she 
was  bi  the  time  of  MOtiadca  and  AiistcMes,  '  and.  although 
amongst  the  pre-Grotian  scholars  there  were  some  who  saw 
as  clearly  as  Grote  himself  that  "  the  sophists  are  a  much- 
calumniated  race  "  <G.  H.  Lewes),  it  is  certain  that  historians  of 
philosophy,  and  editors  of  Plato,  especially  the  "  acumen 
phimbeuin  Siallbaumii,"  had  given  ample  occasion  for  the 
energetic  protest  contained  in  the  famous  sixty-seventh  chapter 
of  Gtota'aJristofyii^Giraem.  Amongst  the  many  nerita  of  that 
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adminble  scholar,  it  is  one  of  the  greaieal  lliai  he  has  laid  "  ihc 
frnd  called  4U  Sopkistik,"  that  is  to  say,  the  theory  that 
npUstry  was  an  organized  conspiracy  against  law  and  morals. 
Mwarthclcsa,  in  this  matter  he  is  always  ao  advocate;  and  it 
OHor  be  tbonglit  Uiat,  white  be  mooMBfuliy  iliipoaea  of  the 
tiiitiBt  dendeff  Ui  dcmiptloo  of  hta  dtents  iwwdt  oofraction 
to  acHM  iaqMMttaiit  particulara.  Hence  the  following  paragraphs, 
wldle  tbey  will  resume  and  affirm  his  principal  results,  will 
qualify  and  impugn  some  of  his  positions. 

In  so  far  as  he  is  critical,  Grotc  lejivcs  litllu  to  be  (Usirid. 
That  the  [icrsons  stylctl  sophists  "  were  not  a  si  <;t  or  s<:hool, 
with  common  doctrines  or  method,"  is  clear.  Common  doctrine, 
that  is  to  say,  common  doctrine  of  a  positive  sort,  tbey  could 
aot  have,  became,  being  sceptics,  they  had  nothing  which  could 
be  ededporidve  doctrine;  while  there  was  a  period  when  even 
tbdr  TPpiiriiot.wM  in  no  viae  distinctive,  because  tb^y  shared 
k-  ullh  an  or  umar  ntt  tbdr  oaaUpponitak  IMtber  woe 
Ibey  mOtMd  by  aewwiwuiAwitinHel  method,  the  end  and  the 
instnunenta  if  edwstbn  being  iBvenely  conceived  by  Pro- 
tagoras, Gorgias  and  Isocratcs,  to  say  nothing  of  the  wider 
diiletetices  which  separate  these  three  from  the  eristics,  and  all 
the  four  immimI  l^fpen  fnm  the  abmnnal  typt  iqweientcd  by 

Socrates. 

Again,  it  is  certain  that  the  theoretical  ana  practical  morality 
of  the  sophists,  regaided  as  a  class,  was  "  neither  above  nor 
below  the  standaid  Of  the  a|e>"  The  taking  of  fees,  the  pride 
ff  irrff''*"'  iiiiiwui  ^.t^ita«<4.i»|[«^  ifaetarieaBtnopiooft 
eitber  of  oeoacietti  dMrfntaoiHi  or  of  b«niMd  d^vity. 
Indeed.  «•  have  evidence  of  aonnd,  if  ocnveBlkiial,jirind|de 
in  Prodicus's  apologue  of  the  "  Cboiee  of  HCTBdes,**  and  of 
honourable,  though  eccentric,  practice  in  the  story  of  Tro- 
tagoras's  trtaitntnl  of  defaulting  pupils.  But,  above  all,  it  is 
antecedently  certain  that  defection  from  liii.  oniiiiary  stamlard 
of  morality  would  have  precluded  the  success  which  the  s<ipliiit.s 
unquestionably  sought  and  won.  In  fact,  public  <i|iiriion  n-ade 
tbe  morality  of  the  sophists,  rather  than  the  sophists  the  morality 
of  public  opinion.  Hence,  even  if  we  demur  to  the  judgment 
of  Grate  tlut  "  Athens  at  the  dose  of  the  Peloponnesian  War 
was  not  more  corrupt  than  Athens  in  the  days  of  Mfltjadcs 
ad  AfistcideS)"  we  shall  not  "  contider  the  sophists  as  the 
oen«9itefs  of  Mbeniaa  mutUtj,'*  b<tt  rather  With  Plato  lay 
the  blame  upon  society  ItaeU,  nbldl,  "  in  popular  meetings, 
law  courts,  theatres,  armies  and  otiicr  great  gatherings,  with 
uproarious  censure  and  clamorous  ;.[ii);,iuse  "  (Rep.  vi.  .JQJ), 
educates  young  and  old,  and  fashions  them  according  to  its 
pleasure. 

Nor  can  we  regard  "  Plato  and  his  foUowen  as  the  authorized 
teachers  of  the  Greek  nation  and  the  sophfaita  as  tbe  dissenters." 
On  the  contrary,  the  sophists  were  in  qtiiet  posNslion  of  tlie 
field  when  Plato,  returning  to  Athens,  opened  the  rival  adnol 
«f  the  Acadengr;  and,  white  their  *-"""c  hi  all-ra^iects  neoont- 
Bwdntiri  Itealf  to  eumit  opfaioin.  Us,  ia.  many  matten,  xan 
directly  oomter  to  it. 

But  if  thus  far  Giote's  protest  against  prevalent  assumptions 
carries  an  immediate  and  unhesitating  conviction,  it  rii:iy  be 
doubted  whether  his  positive  siatemait  can  be  accounted 
final.  "  The  appearance  oi  the  sophists,"  he  says,  "  was  no 
new  fact.  .  .  .  The  fxaid  teachers — whom  modern  writers  set 
down  as  the  sophists,  and  denounce  as  the  modern  pestilence 
of  their  age — were  not  distinguished  in  any  marked  or  generic 
way  from  their  predecessors."  Now  K  ii  tsue  that  before  449 
BJC,  besides  the  teachers  of  writing,  gjpnuMtks  and  mv^  to 
wbooa  tbe  young  Grade  resorted  for  eteraentaiy  instructko, 
there  were  artists  and  artisans  who  not  only  practised  their 
crafts,  but  also  communicated  them  to  apprentices  and  pupils, 
and  that  accordingly  the  Platonic  Protagoras  recognises  in  the 
gymnast  Iccus,  the  physician  Henxlicus,  and  the  musicians 
Agathoclcs  and  P>-thoclidc8,  forerunners  of  the  sophists  lUit 
the  forerunners  of  the  sophists  are  not  to  be  confounded  with 
the  sophists  themselves,  and  the  difference  between  them  is 
not  fax  to  seek.  Though  some  of  those  wlio  resorted  to  the 
gyaraist  phyaidana  and  ranridnaa  derived  inn  then  mch  I 


sulisiitute  for  "  higher  education  "  as  was  before  447  generally 
obt  linable,  it  wsa  only  incidentally  that  professional  men 
and  artists  communicated  anything  which  could  be  called 
by  that  name.  Contrariwise,  tlie  sopfaiata  were  always  and 
05  r  tially  prafeiBon  of  the  higher  edncation;  and,  altbmMb 
ir.  inncm  of  time  qmaliiatioB  asdrailated  sophistry  to  the 
arts,  at  the  outset  at  any  rate,  its  declared  aim^the  culi  v.r.ic  n 
of  the  civic  character — sufficiently  distinguished  sophistical 
education  both  from  profc-ssional  instruction  and  from  artistic 
training.  It  is  true  too  that  in  some  of  the  colonies  philosophy 
had  busied  itself  with  higher  eJucation,  but  here  again  the 
forerunners  of  llie  sophists  arc  easily  distinguishc"d  from  the 
sophists,  since  the  sophists  condemned  not  only  the  scientific 
speculations  of  their  predecessors^  but  also  tbcb'  {ihilosophiGal 
aJms^  and  offered  to  the  Greek  woidd  a  new  enploynienlfot 
teisun,  a  new  intellectual  ambition. 

Nor  is  it  altogether  oontect  to  say  that  "  tbe  persons  styled 
sophists  had  no  principles  common  to  them  all  and  distinguishing 
them  from  others."  Various  as  were  the  phases  througli  which 
sophistry  passed  lx:twecn  the  middle  of  the  5th  century  and  the 
middle  of  the  4th,  the  sophists — Socrates  himself  being  no 
exception— had  in  their  declared  anfagoni-^m  (o  philosophy  a 
common  characteristic;  and,  if  in  the  interval,  philosophical 
speculation  being  temporarily  suspended,  scepticism  ceased 
for  the  time  to  be  peculiar,  at  the  outset,  when  Protagons  and 
Gorgias  broke  with  the  physicists,  and  in  the  secrnd,  wbctt 
PhUo  raised  tbe  ciy  of  "  back  to  Farmenides,"  this  connmoD 
characteristic  was  (Bstinctive. 

Fnither,  it  may  be  doubted  whether  Grote  is  sufEdeatly  ctK> 
fnl  to  Htstinguish  between  the  charges  brought  against  the  • 
>;iiphists  personally  and  the  criticism  of  tlicir  educational  methods. 
When  the  sophists  arc  rcprcsenUd  as  conscious  imposters  who 
'■  (NiiHoncd  and  demoralized  by  corrujtt  teaching  ihc  Athenian 
moral  character,"  he  has,  as  has  been  seen,  an  easy  and  complete 
reply.  But  the  question  still  remains — Was  the  education 
provided  by  Protagoras,  by  Gorgias,  by  Isocratcs,  by  the  eristics 
and  by  Socrates,  good,  bad  or  indifTerent?  And,  though  tbs 
modem  critic  will  not  beprenarad  with  Pteto  to  deny  the  aame 
of  edncatten  to  aDteaciifngmddih  not  based  upon  an  ontology, 
it  may  fevcrlbelcss  be  thought  that  normal  sophisto^— aa 
opposed  to  the  sophistry  of  SocrMes — was  in  various  degrcca 
unsatisfactory,  in  so  far  as  it  tacitly  or  confessedly  ignored  tbe 
"  material  "  element  of  exposition  by  reasoning.  ^ 

.And  if  Orote  ovcrlook.s  ii:i|inrtani  a^;rccmen;s  he  «-cms  also 
to  understate  imfK>tianl  dilferences.  Keganling  Protagoras, 
(iorgias  and  Isocrates  as  tyf>es  of  one  and  the  s.'ime  sophistry 
(PP-  487,  403.  495.  499.  544,  tnd  cd.),  and  neglecting  as 
slander  or  exaggeration  all  the  evidence  In  regard  to  the  sophistry 
of  eristic  (p.  540),  he  conceives  that  the  aof^ts  undertook  "  to 
edncate  yonng  un  ao  ss  to  mnke  them  belter  qeaHM  far 
itateaaan  or  mbdateiSt"  and  that  "  that  wbicfa  stood  most 
prominent  fn  the  teaching  of  Gorgtes  and  dte  other  sophists  was. 
that  they  cultivated  and  improved  the  powers  of  public  speaking 
in  their  pupils."  Excellent  as  a  statement  of  the  aim  and  method 
oi  IsornUes,  and  tolerable  as  a  statement  of  those  01  Gorgias. 
these  phrases  arc  inuiact  if  applied  to  Protagoras,  who.  making 
"  civic  virtue  "  his  aim,  regarded  statesmanship  and  administra- 
tion as  parts  of  "  dvic  virtue",  and  consequently  assigned  to 
oratory  no  mue  than  a  subordinate  pkce  in  his  programme, 
white  to  the  eristics— whose  eaatenoe  is  attested  not  only  by 
Plato,  but  also  by  Isocrates  and  Aristotle— and  to  Socrates — 
whom  Grote  himself  accounts  a  sophiat— tlie  deacripcion  »  t 
plainly  and  palpably  inappropriate.  \ 

Gmtc's  note  about  the  eristical  aophistB  is  perhaps  the  least  \ 
saii' factor\'  part  of  his  exposition.  That  "there  were  in  AtheiM 
persons  wno  abused  the  dmlcctiral  exercise  for  frivolous  puzzlei  " 
lie  admits;  but  "to  treat  Euthydemus  and  Dionywdorus  ai 
famplcs  of  '  the  Sophists  '  i.?.  "  tic  continue?',  "  altogether  un- 
warrantable." It  wouh!  seem,  then,  lh.1t.  while  he  reKard?*  rhetoric 
as  the  function  of  normal  sophistry,  taking  iadit7crcntiy  as  his 
types  Protagoras,  Gorgias  and  iaoemles,  he  accounts  Eutnydenms 
and  Dion\-sodonis  (tagether  witfa  Socrates)  aa  sophists,  but  as 
sophists  01  an  abnormaf  ao«t.  who  may  thcrefora  be  neglected.  Now 
tim  view  te  inconeieient  with  the  ewtdenea  of  Piste,  who,  In  the 
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Sopkitt,  in  hU  final  and  operaiive  de&atcion,  gives  prominence  to 
the  Mistical  clement,  and  pUioly  account*  it  the  main  character- 
istic not  indeed  of  the  sophistry  of  the  jth  century,  but  of  (he 
sophiiitni'  of  the  4th.  It  mu5t  lie  presumed,  then,  that,  in  virtue 
(j;  his  Rcncral  suspicion-,  of  the  Platonic  testimony,  Grote  in  ihis 
mailer  leavfci  the  Sophist  out  of  account.  There  is.  however, 
another  theor>'  of  the  Mjjnirnanre  of  I'bto'a  allusions  to  eristiial 
sophistry,  that  of  ProfeK!>or  H.  Sidgwick,  whoite  brilliant  defence  of 
Grote  is  an  indispensable  supplement  tO  the  ockdlial  document. 
Giving  a  hearty  general  assent  to  Grate's  tlieary,  Sidgwick  never- 
theless intrtxiuces  qualification.s  aimilar  to  some  of  those  which  are 
suggested  in  thix  article.  In  ^tuiii  lil.ir  hf  itll<]VkN  ih.it  "  iht-re  w.i» 
at  any  rate  enough  uf  charlatanism  in  Protagor^is  and  ffippia^  to 
prevent  any  ardour  for  their  historical  reputation,"  tnat  the 
■ophistt  eenerally  "  had  in  their  lifetime  more  success  than  they 
Jill » 1*1.  that  it  was  "  antagonism  to  their  teaching  whicti 
ll*veliO|Md  the  genius  of  ScKratcs,"  and,  above  all,  that,  "  in  his 
anxiety  to  do  justice  to  the  Sophist,  Grote  laid  more  stress  than 
b  at  all  neressan.  <in  :lv.'  p.l^i-■w>^^hip  of  I't.iiK."  Ni>w  ihi*  last 
admission  precluJes  Sidgwick  from  neglecting,  as  Grote  had  lione, 
the  evidence  of  the  Eulhydemus.  Pointing  out  that  the  suphit>t« 
of  t&at  dialogue  "  profesa  dt  ifirHft  4«i«itkMai>  wfiorptilrat  by  means 
of  dialogue,"  that  they  challenge  the  interlocutor  vwix*"  Uyor," 
that  "  their  examples  are  drawn  from  common  objects  and 
vulgar  trader."  that  "  they  maintain  positions  that  «c  know  to 
have  been  held  hy  Mcv.irians  and  Cynics."  he  inU-r-,  that  "  what 
we  have  here  jtrc^eiuetl  to  us  as  '  sophi&ti«^ '  is  neither  more  nor 
less  than  a  caricature  of  (he  Mcgariaii  logic  and  fuitber,  on  the 
ground  that  "  the  whole  conception  of  Socrates  and  his  effect  on 
nis  contemporaries,  as  all  authorities  combine  to  repmaent  it, 
requires  us  to  assume  that  his  manner  of  disooune  was  quite  novel, 
that  no  one  before  had  «v»tematic.illy  attempted  to  show  men  (heir 
ignorance  of  what  they  believetl  tlifm!<-lvcs  to  know,"  lie  is  "  dis- 
posed to  think  that  the  art  of  disputation  which  is  a.scribcd  to 
sophists  in  the  Eutiiydfmut  and  the  Sophutes  (and  exhausti\'ely 
analysed  by  Aristotle  in  the  fUpl  vo^urru&r  t\iyx<^)  originated 
entirely  with  Socntea,  and  that  he  is  altogether  responsible  for  the 
form  at  least  of  tUs  second  species  of  sophistic."  To  this  theory 
the  pre*ent  writer  is  unable  to  subscribe.  That  Plato  was  not  care- 
ful to  di^tinRui'.h  the  Mejiariarui  and  the  Cynics  from  tin-  eri-.tiial 
■ophists,  and  that  the  disputants  of  the  4th  ccatuiy  oiTected  some 
of  the  mannorianw  of  th*  gnMMt  '"■pit**  of  tho  5th  omtucjr,  be 
willingly  conoedea.  But  ht  ownot  auow  either  that  the  Meganaos 
and  the  Cynics  were  ikt  onl^  eristics,  or  that  eristiral  oophixtry 
began  with  S<x-rate».  niudjr  this  in  not  the  place  for  a  lull  ex- 
amination of  the  uuestion:  yet  it  may  \>c  remarked — li>  that  the 
previous  history  of  the  sophists  of  the  Eulhydemus.  who  had  t>een 
professors  of  tactics  (Xenophoa,  Mem.  iii.  1,  l),  swordsmanship, 
Mid  foNMic  argumentatioMi  iniDllca  that  they  ceaw  10  eiiitic  not 
fram  the  aophittiy  of  Sociatea,  Mit  fttm  that  of  (he  later  innan- 
ist^.  polymaths  01  the  t)-pe  of  Hippias;  (3)  that  the  iifth  and  sixth 
definitions  of  the  Stftlnst,  in  which  "  that  branch  of  eristic  which 
brings  pecuniary  gain  to  the  practitioner "  is  opp<»e<1  to  the 
"  (Kitiencflrv  in^;.  |iut>;.itivi'  eleiKhus  "  of  Socrates,  iiii]:rate  that 
contemporary'  with  Socrates  there  were  eristics  whose  aims  were 
not  his;  (3)  that,  whereas  the  sophist  of  the  final  definitioa  "  dia- 
pntes,  aiMteeches  others  to  dispute,  about  things  di\^,  ceemical, 
metaphysical,  legal,  i>>litical,  technical,  in  fact,  about  all  things," 
we  have  no  grouml  for  -uiiiKwiiig  that  the  Megarians  and  the  Cynics 
used  their  erirtic  for  any  purpose  except  the  defence  of  their  logic^il 
heresies. 

Nor  is  it  possible  to  accept  the  statements  that  "  the  splendid 
genius,  the  lasting  influence,  and  the  reiterated  polemics  of 
Plato  have  stamped  the  name  sophist  upon  the  men  against 
whom  he  wrote  as  if  it  were  their  reco^uzed,  legitimate  and 
peculiar  designation,"  and  thai  "  Plato  not  only  stole  the  name 
out  of  general  circulation,  in  order  to  fasten  it  specially  upon 
hisoiiimiienu  the  paid  teacheu,  but  also  connected  with  itexpras 
diicnditalile  ittribatei  whidi  fanned  no  ptR  of  tet  puiniitive 
andfeoogniaedmetningaadinRaltogidaKrtHnt&ictfimi^ 
nftad  upi>n,  the  vague  amtltnent  of  dMfte  iwwlnted  with 
it.'*  That  is  to  say,  Grote  supposes  that  for  at  least  eight  and 
forty  years,  from  4.(7  to  ^oo.  the  paid  professors  had  no  profcs- 
rioml title;  that,  this  pi^riofl  having  el;ir  ! ,  a  youthful  oppouerit 
succeeded  in  lastcuing  an  uncompiinuntary  title  not  only 
upon  the  contemporary  teachers,  but  .ilst).  retrospectively,  upon 
their  predecessors;  .md  that,  artfully  etihanciriK  the  indigi  ity 
of  the  title  afTixtii,  hi-  ib.ii>  obscured,  perverted  atul  ctTaceJ 
the  records  and  the  memories  of  the  past.  Manifestly  all  three 
propositions  are  antecedently  improbable.  But  more  than  this: 
whereas  in  the  nomenclature  of  Plato's  contemporaries  Pro- 
tagoras, Gorgias,  Socrates,  Dionysodorus  and  Isocrates  were  all 
oi  them  aopliiat*,  Plato  himteU.  in  his  careful  investigation 
the  Bwairiiii  of  the  t«m  m  that  it 


shall  include  the  humanists  and  the  eristics  only.  Now,  if 
his  use  ut  the  term  was  stricter  ll.aii  the  custOBHiy  UlC,  hc 
can  hardly  be  held  answerable  for  the  latter. 

Nor  is  Grote  altogether  just  in  his  account  of  Plato's  attitude 
towards  the  several  sophists,  or  altogether  judicious  in  bis 
appredation  of  Plato's  testimony.  However  contempt WMB  hi 
Us  poitnitnre  of  Hippias  and  DianyMdoraa,  iMNnvcr  aevcte 
in  his  poiemic  agahiat  Isocrates,  Plato  ngards  Fntainatas  with 
admitatioa  and  Goigias  with  icapect.  Write  he  wyturiaai 
in  the  later  sopldsts  the  cxmsequenccs  of  the  fnndnBehUl  4nar 
of  sophistry — its  indifference  to  truth — he  does  honour  to 
the  genius  and  the  originality  of  the  leaders  of  the  movement. 
Indce<l,  the  author  of  this  article  finds  in  the  writinps  of  Plato 
a  grave  and  discriminating  study  of  the  seveia'  forms  of  sophistry, 
and  no  trace  uh.-iisoevcr  of  that  blind  hostility  whith  shmdd 
warrant  us  in  neglecting  his  clear  and  precise  cviiicnrc. 

In  a  word,  the  present  writer  agrees  with  Grole  that  the 
sophists  were  not  a  seel  or  school  with  common  doctrine  or 
method;  that  their  iheoreiii  al  and  practical  morality  was  neither 
above  nor  below  that  of  their  age,  being,  in  fact,  determined 
by  it;  and  that  Plato  and  his  followers  are  not  to  be  regarded 
as  the  authorized  teachers  of  the  Greek  nation,  nor  the  sophiats 
as  the  diawnters,  but  vice  versa.  At  the  same  tim^  in  opaaA- 
tioD  to  Orate,  he  maintams  that  the  appeanuMe  of  the  M|iUata 
nmlced  a  new  departttie,  in  io  far  «■  thqr  «m  the  im  pnfsHoa 
of "  higher  education, "  aaandt;  that  thgr  agnedis  the  nJeetiM 
of  "philosophy";  that  the  edncaUon  whkh  ihey  sevenQy 
gave  was  open  to  criticism,  inasmuch  as,  with  the  exception 
of  Socrates,  they  attached  too  much  importance  to  the  form, 
too  little  to  the  matter,  of  their  disi  muses  and  argi.iniei'.ts;  that 
humanism,  rhetoric,  politic  and  di^put.r.ion  were  char.irteristic 
not  of  all  sophists  collectively,  but  of  m  tiions  of  the  profession; 
that  Plato  was  not  the  first  to  give  a  special  meaning  to  the 
term  "  sophist  "  and  to  affix  it  upon  the  professors  of  education; 
and,  finally,  that  Plato's  evidence  is  in  all  es.senti.ils  trustworthy. 
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the  life  and  teaching  of  particular  sophists,  see  Ueberweg,  Cnmdrut 
4.  Gmc*.  d.  Pkiht^  L  H  »7-S*  OfMtwji  ^  mimifky,  Loodoo,  iMo). 
Ob  the  later  tise  of  the  term  "  sophist,  see  Rbbtobic.  (H.  Ja.) 

SOPHOCLES  (4.05-406  B.C.).  Greek  tragic  poet,  was  bom 
at  Colonus  m  ilie  neighbourhood  of  Athens.  His  father's  nante 
was  SophiUus;  and  the  family  burial-place  is  said  to  have  been 
al>out  a  mile  and  a  half  from  the  city  on  the  Decelean  Way. 
The  date  assigned  lor  the  poet's  birth  is  in  accord  a  rue  with  the 
tale  that  young  Sophocles,  then  a  pupil  of  the  musician  Lamprus, 
was  chosen  to  U  ad  the  chorus  of  Ikjvs  in  the  celebration  of  the 
victory  of  Solamis  (480  B.C.).  llie  time  of  his  death  is  fixed 
by  the  allusions  to  it  in  the  Progs  of  Aristophanes  and  in  the 
Miau,  a  lost  play  of  Phrynichus,  the  comic  poet,  which  were 
both  produced  in  405  B.C.,  shortly  before  the  capture  of  .Athens. 
And  the  Icfend  which  implies  that  Lysaader  altowed  him  fni^^ 
hoooun  is  OM  of  those  wUdi,  iika  dnitaiy  of 
Pindar's  house  at  Thdies.  we  can  at  iHMt  wilb  to  iw  : 
on  fact,  though  we  should  probably  tubstitnte  Agfs  far  Lywadtf. 
.Apart  from  tragic  victories,  the  event  of  Sophocles'  life  mott 
fully  authenticated  is  his  appointment  at  the  age  of  fifty-five 

as  one  of  the  generals  who  M  rvri)  wi'.h  Pcni  les  m  the  S.imian 
War  (.t.(O-4,^0  B.C.V  Conjecture  has  Ijecii  nfe  as  to  llie  possi- 
bilitv  of  hi^  f'.eri  im]iroviii|.'  atouaintaiice  with  Herodotus,  whom 
he  probably  moi  some  years  earlier  at  Athens.  But  the  distich 
c|UOted  by  Plutarch— 

Uirr'  Iwi  Ftm^torro— 

is  a  alight  gnnind  on  which  to  rqect  the  stioag^  traditfaw 
to  «Ucb  Hcndotna  was  ere  this  cMlblidwd  «t  TInriU 
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and  ihe  c»incidences  in  their  writings  may  txr  accounted  for  by 
their  having  drawn  from  a  common  sourc  c.  The  fact  of  Sophocles" 
fMienUahip  i*  the  less  surprising  if  talien  in  connexion  with  the 
isteratuv  reoiark  of  his  biograpbet  (wfaow  Li^,  though  absent 
fnai  the  cadieat  MS.  through  some  mischance,  bean  marks  of 
an  AkaHdriMk  origta)  that  be  took  his  full  share  of  dvic  duties, 
•ad  avett  mrttA  on  foreign  faihaMift.  The  lai|a  nci|naintaae»- 
ship  which  this  implies,  not  only  m  Athena,  bat  in  Lmic  dbki 
generally,  is  a  (Kiint  of  main  importance  in  considaiaK  the 
opportunities  of  information  at  his  command.  And,  if  we  credit 
this  assertion,  wc  arc  ihe  more  at  lilierly  to  doubt  the  other  state- 
ment, though  it  is  not  incmlible,  thai  his  ap[x)inlmcnt  as  general 
was  due  to  the  pulitii.il  wi.mlorr.  of  his  .{y.i-.  -onc. 

'l"be  testimony  borne  by  Aristophuncs  in  the  Fro^s  to  the 
aniabilky  of  the  poet's  temper  {b  i'  cI/icoXot  iity  'a6ab' ,  (CicoXot  i' 
ias)  agrees  with  the  record  of  his  biographer  that  he  was  univer- 
mH^  bdoved.  And  the  anecdote  recalled  by  Ccphahis  in  Plato's 
l<aiiMif.  that  Sophocles  wekomed  the  fdeaae  from  the  paaaioos 
nUcfa  it  brought  by  age,  aceotda  irith  the  apitit  of  Ui  fameoa 
Ode  to  Love  in  the  Antigmut.  The  Sophocles  who,  according 
to  Aristotle  {Rhd.  vL  i8),  said  of  the  government  of  the  Four 
Hundred  that  it  was  ihe  better  of  two  bad  alternatives  (probably 
the  same  who  was  one  of  the  probuh),  may  or  ro.av  not  have  been 
the  p<K-t.    Other  stories  are  hardly  Nsorth  repealiuf; — 

as  that  Pericles  rebuked  his  lo\e  of  pleasure  and  thought  him 
a  bad  genetal,  though  a  good  poet ;  that  he  humorously  boasted 
of  his  own  "  flenan^hip  "  in  afiain  of  love;  or  that  be  said  of 
Aeacfayhia  that  ha  vat  eftao  tight  whhoot  kaawing  it,  and  that 
Enipkka-  miwaimtud  men  aa  thqr  aw,  not  aa  diey  ooi^t  to 
be.  flUa  hat  aaecdotie  baa  tiia  authority  of  Axietetle.)  Stich 
tiffles  rather  reflect  contemporary  or  snbaequent  impressions 
of  a  superficial  kind  than  tell  us  anything  about  the  man  or 
the  dr.imaiial.  'Hie  cibo  of  Aristophanes  (Pax  605  seq.),  that 
Sophocles  in  his  old  age  was  become  a  very  Simonides  in  his  love 
for  gain,  may  turrs  on  snme  perversion  of  f.-i;!.  without  tn-inr 
altogether  fair  to  either  poet.  It  is  certainly  irreconcilable  with 
the  remark  ( Vil.  anon.)  that  in  spite  of  pressing  invitations 
be  xcfuied  to  kave  Athens  for  kings'  oourta.  Aad  the  atoty 
of  hit  hitffclMeiii  ^y  his  aon  lophon  foe  inooupatanoe  to  iwamga 
Hi  aStiia— to  wfakh  Cicero  hat  given  some  weight  by  qooting 
ft  m  the  £V  jmaelKM— appears  to  be  really  traceable  to  Satyrus 
(fl.  c.  joo  B.C.).  the  same  author  who  gave  publicity  to  the  most 
ridiculous  of  the  various  absurd  accounts  of  the  poet's  death — 
that  his  breath  failed  him  for  want  of  a  pause  in  re->ditig  some 
passage  of  the  A nti <:,<>»<• .  S.Ht>xus  is  at  least  the  s<ile  authority 
for  the  <lefence  of  the  apd  p'x  t,  who.  after  reri'.ing  passa(;cs 
from  the  Oed.  Col.,  is  supposcfl  to  have  said  to  his  accusers,  "  If 
I  am  Sophocles  I  am  no  dotard,  and  if  I  dote  I  am  not  Sophocles." 
On  the  other  hand,  we  need  not  the  testimony  of  biographers 
to  assure  us  that  he  was  devoted  to  Athens  and  renowned  for 
He  ia  said  to  have  been  priest  of  the  hero  Aloon,  and 
to  have  TCoshred  divine  bonoara  after  death. 
That  the  duty  of  managing  the  actoia  aa  weU  aa  of  training 
the  chorus  belonged  to  the  .author  is  well  known.  But  did 
Aeschylus  act  in  his  own  plays?  This  certainly  is  implied  in 
the  tradition  that  .Sophotles.  bera\i5e  nf  the  v.eaknc.ss  of  his 
voice,  was  the  lirst  poet  who  desi  ioif  (mm  dniiip  so.  In  his 
Tkamyras.  however,  he  is  said  to  have  performed  on  the  lyre 
to  admiration,  and  in  his  Nausifaa  (perhaps  as  coryphaeus) 
to  have  pbyed  gracefully  the  game  of  ball.  Various  minor 
impiovementa  in  decomtlon  and  stage  carpentry  are  attributed 
tohbn— whether  tndy  or  not  who  can  teD  7  It  is  mote  interest- 
tag,  If  true,  that  be  wnto  his  pbys  having  cettrin  actors  in  bis 
tfti  that  be  formed  an  association  for  the  promotion  of  liberal 
cahnre;  and  that  he  was  the  first  to  introduce  three  actors 
on  the  stase  It  is  asserted  on  the  authority  of  ,\ristoxenus 
that  Sophocles  was  .also  the  first  to  employ  Phr>*Rian  melodies. 
And  it  is  ea.sy  to  believe  th.it  .If  ftn^  st  i;  .  Tr  :Ji.  ro^  srq.,  were 
sung  to  Phrygian  music,  though  there  are  strains  in  .Xcsrhylus 
{e.g.  Chntph.  \$3  9cq..  423  seq  )  which  it  is  hard  to  distinguish 
essentially  from  these.  Ancient  critio  had  also  noted  his 
iuBlllarfty  with  Honsr,  ctpodaDy  with  the  Myney,  Us  power 


of  selection  and  of  extracting  .an  exquisite  grare  ironi  all  he 
touched  I  whence  he  was  named  the  "  .Attic  I>ee  "),  hi-s  mingled 
fclidty  and  boldness,  and,  above  ail,  his  subtle  delineation  of 
human  nature  and  feeling.  They  observed  that  the  balanced 
proportions  and  fine  articulation  of  his  work  are  such  that  in 
a  single  half  line  or  phrase  he  often  conveys  the  impression  of  an 
aatiie  dmactar.  Mor  is  tliis  veidia  ef  antiqaity  likely  to  be 
toMnad  fay  modem  criticism. 

Ifia  minar  poems,  elegies,  paeana,  fee.,  have  aD  perished; 
and  of  his  hundred  and  odd  dramas  only  seven  remain.  These 
all  belong  to  the  period  of  his  n;aturii>  'he  had  no  decline);  and 
not  only  the  titles  but  some  scanty  fragments  of  more  than 
:iiiii-:y  others  liave  been  preserved.  Several  of  these  were,  of 
course.  s;ityric  dramas.  .\nd  this  recalls  a  point  of  some  im- 
portance, which  lias  tieen  urged  on  the  authority  of  SuMas,  who 
aays  that  "  Sophocles  began  the  practice  of  pitting  play  against 
play,  instead  of  the  tetralogy."  If  itweteneant  that  Sophocles 
did  not  eattibit  tetialogies,  this  sutamant  would  have  simply 
to  be  fleeted.  Fte  the  word  of  Soldas  (a.d.  95a)  haa  no  wc^t 
against  quotations  from  the  lists  of  tragic  victories  (MaffiraXiat), 
which  there  is  no  other  reason  for  discrediting.  It  Is  distinctly 
as^-  rici  on  the  authority  of  the  hibaanoKiax  that  the  Bi:c<luir 
of  l.'.iriiii.lcs.  certainly  as  late  as  any  play  of  Sophocles,  was 
one  01  a  trilocy  or  tilralo;-y.  Ami  if  (he  (ustom  was  thus 
maintained  lor  so  long  it  was  clearly  im[x)s.siblc  for  any  single 
competitor  to  break  through  it.  But  it  seems  probable  that 
the  trilogy  had  ceased  to  be  the  continuous  development  ot 
one  legend  or  cycle  <rf  legends—"  presenting  Thebes  or  Pdops' 
lino  "—if,  indeed,  it  ever  waa  so  ezdnrively ;  and  if  a  SeplsocleaB 
tetnlogy  waa  atiH  Imbed  together  by  some  subtle  bond  of  trsgfe 
thought  or  feeling,  this  wmiM  not  affect  the  criticism  of  each 
play  considered  as  an  artistic  whole.  At  the  same  I  imc  it  appears 
that  the  *atyric  drama  lost  its  grosser  features  and  became  more 
or  Itss  assimilated  to  the  milder  form  of  tragedy.  And  these 
( han^i's.  or  -something  like  them,  may  have  given  ina  to  the 
statement  in  Suldas.        •  ■ 

The  small  number  of  tragic  victories  attributed  to  Sophocles, 
in  proportion  to  tlw  number  of  his  plays,  is  only  intelligible 
OB  the  suppoiitkM  that  the  dianas  wete  pNseutcd  Is  gioupa. 

If  the  diction  of  Sopboclea  sometinito  teminda  his  readers 
of  the  Odyssry,  the  subjects  of  Hs  plays  were  more  frequently 
chosen  from  those  later  epic;  which  siihscqucntly  came  to  be 
embodied  in  the  epic  cycle — such  as  the  .Icll.sopis.  the  Little 
Ilhd.  the  Iliuprrsis.  tl'e  Cypriii.  the  Xosli.  the  Ttlcgflnia  (all 
revolving  round  the  tale  of  Troy),  the  r/fcfiaiVi!,  the  OixoXioi 
(iXai'/is.  aiirl  others,  including  probab'y,  though  there  is  no 
mention  of  such  a  thing,  some  early  version  of  the  Argonautic 
story.  In  one  or  other  of  these  heroic  poems  the  legends  of  all 
the  great  cities  of  Hellaa  were  by  this  time  embodied;  and 
tbauch  thete  must  also  have  been  a  cloud  of  end  ttaditioa  fleistbg 
over  many  a  sacred  spot,  Sopbodes  does  not  seem,  nalesa  fa 
his  (kdipus  Cahmaa,  to  have  directly  drawn  from  this.  He 
waa  content  to  quarr>'  from  the  epic  rhapsodies  the  materials 
for  his  more  concentrale<l  art,  much  as  Sh.akespcare  made  use 
of  Hollingshexl  or  Plutarch,  or  as  the  subjects  of  Tennyson's 
Idylls  nf  !hr  King  were  taken  from  Sir  Thom.as  Mrdory.  As 
Sopboilr-^  h.as  been  accusc-d  of  narrowing  the  ranpe  of  tragic 
sympathy  from  Hellas  to  .\thcns,  it  dcscrN-es  mention  here  tliat, 
of  some  hundre<l  .subjects  of  pla>-s  attributed  to  him,  lifteeD  tuHy 
are  connected  with  .Attica,  while  exactly  the  same  numb^ 
belong  to  the  tale  of  .Argos,  twelve  are  .\rgonautic,  and  thirty 
Trojan.  Even  Coiintbian  heroes  (BcUcrvvbon,  Po^ua)  are 
not  left  out.  It  seems  prebaUe  on  the  wbole  that,  within  the 
limits  allowed  by  convention,  Sophocles  was  guided  simply  by 
his  instinctive  perception  of  the  tr.agic  capabilities  of  a 
particvdar  fal)lc. 

To  s;i>'  that  sidisidiarj-  or  collateral  mot'ves  'vcrc  never  prc^nt 
to  Sophocles  in  the  selection  of  a  subje  r  U  'i.  hnwevcr,  be 
beyond  the  mark.  His  first  drama,  the  Triplolentu.x.  must  have 
been  full  of  local  colouring;  the  Ajax  appealed  powerfully  to 
the  national  pride;  and  in  the  Oedipms  Cahneut  some  faint  echoca 
even  of  oUgardiical  partisanship  may  be  pmriUy  discfracd 
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(sec  below).  But.  even  where  they  eiistcd,  such  motives  uxre 
collateral  anti  subsidiary;  they  were  never  primary.  .Ml  else 
was  Ruborilmated  to  the  dramatic,  or,  in  other  words,  the  purely 
human,  interest  of  the  fable.  This  central  interest  is  even 
more  dominant  and  pervading  in  Sophocles  than  the  otherwise 
supreme  influence  of  religious  and  ethical  ideas.  The  idea  of 
destiny,  lor  example,  was  of  course  inseparable  from  Greek 
tnfedy.  Itsprevalencc  wasoneof  the  conditions  which  presided 
over  the  art  from  its  birth,  and,  unlike  Aeschylus,  who  wrestles 
witb  gods,  Sophocles  simply  accepts  it,  both  as  a  datum  of  tradi- 
tim  ud  a  faa  of  life.  But  in  the  fice  handling  of  Sophoclw 
ewD  hint  Md  piwiMtaoe  we  tdmliifcnhr  to  twjte  art.  They 
•re  imtnuncatkthiiMi^  vidcb  fympothetk  emotkm  is  awakened, 
deepened,  intcmified.  And,  while  the  vUoa  of  the  etcnal 
and  unwritten  laws  was  holier  yet,  for  it  was  not  the  creation 
of  any  former  age,  but  rose  and  culminated  with  the  Sophodean 
drama,  still  to  the  poet  and  his  I'ericlean  audience  this  was  no 
abstract  notion,  but  was  inseparable  from  their  impas.sioned 
contemplation  of  the  liic  of  man  so  great  and  yet  so  helpless, 
aiming  so  high  and  falling  down  so  far,  a  plaything  of  the  gods 
and  yet  essentially  divine.  This  lofty  vision  subduf  l  wnl;  -hi 
serenity  of  awe  the  terror  and  pity  of  the  scene,  but  from  neither 
could  it  take  a  single  tremor  or  a  single  tear.  Emotion  was  the 
element  in  which  Greek  tnfedy  lived  and  moved,  albeit  an 
emotion  that  was  cucbed  to  a  aenne  atiDiMH  tluoagh  ita  very 
depth  and  intenaity. 

The  final  eatiuate  of  Sopbodeaa  tnfeify  muat  largely  depend 
tipon  the  mode  In  wUcfa  Us  tieatnent  of  destiny  ia  conceived. 
That  Aeschylus  had  liaen  on  the  wings  «f  faith  to  a  height  of 
prophetic  vdion,  from  whence  he  saw  the  trinnph  of  equity 
and  the  defeat  of  wrong  as  an  etcnud  procen  moving  on  toward 
one  divine  event — that  he  realized  sin,  retribution,  responsibility 
as  no  other  ancient  did  -may  be  gladly  conceded.  But  it  has 
been  argue<l  that  because  Sophocles  is  saddened  by  glancing 
down  again  at  actual  life — because  in  the  fatalism  of  the  old 
fables  he  finds  the  reflection  of  a  truth— he  in  so  far  takes  a  .stcj) 
backward  as  a  tragic  artist.  This  remark  is  not  altogether  jus; 
His  value  for  what  is  highest  in  man  is  none  the  less  because 
he  strips  it  of  earthly  rewards,  nor  is  his  reverence  for  eternal 
law  leaa  deep  !mii"f^  ha  knows  that  its  workings  are  sometimes 
pitileaa.  Nor,  oooe  more,  does  he  disbelieve  in  Providence, 
becauae  eapeiieuce  has  shown  him  that  the  end  towards  which 
the  supreme  powers  lead  forth  mankind  is  still  unseen.  Not 
only  the  uttar  devotiaD  ef  AatiitMBa,  but  the  laoerated  innocence 
of  Oedipus  and  Deimiia,  the  tenqMed  truth  of  Neoptolcnus, 
the  essential  nobility  of  Ajsz,  leave  an  impfsas  on  the  heart 
which  is  ineffaceable,  and  must  elevate  and  pwify  while  it 
remains.  In  one  respect,  however,  it  must  be  admitted  that 
So|  <1i  >i  k  s  i:,  not  before  his  age.  There  is  an  element  of  unrelieved 
vin  littiveiiess,  not  merely  inherent  in  the  fables,  but  inseparable 
from  the  poet's  h.andling  of  some  themes,  which  is  only  too 
consistent  with  the  temi>er  of  the  "tyrant  city,"  Aeschylus 
represents  this  with  equal  dramatic  iTvidlMia.  Init  hit  aainril*"" 
it  not  with  heroism,  but  with  crime. 

Sophocles  is  often  praised  for  skilful  construction.  But  the 
secret  of  his  skill  depends  in  large  measure  on  the  profound  way 
in  which  the  central  situation  in  each  of  his  fables  has  b«cn 
conceived  and  felt.  Concentration  is  the  distinguishing  note 
of  tragedy,  and  it  is  by  greater  concentration  that  Sophocles 
it  Aimtt„^tAtA  from  other  tragic  poets.  In  the  Septem  contra 
ThAat  or  the  PrtmtUmi  of  Aodiylus  there  is  stQl  somewhat  of 
epic  enlargement  and  bBaadtk;.iB  the  Swik*  and  fther  dramaa 
of  Euripides  separate  scenes  have  an  idyllic  beauty  and  tender- 
ness which  afTc-ct  us  more  than  the  pnigRB  (rf  the  action  as  a 
whole,  a  defect  which  the  poet  sometimes  tries  to  compensate 
by  some  novel  Jtnotuim-ul  or  c  .iMs:  mphc.  lUil  in  following 
a  Sophoclean  tragedy  we  aie  larned  sleai'iiy  and  swiftly  onward, 
looking  neither  to  the  ri>;ht  nor  to  the  left  ;  the  more  elaboratly 
any  scene  or  single  speerh  is  w  rought  the  more  docs  it  eontribule 
to  enhance  the  main  emotion,  and  if  there  is  a  deliberate  pause 
it  is  felt  either  as  a  welcome  breathing  space  or  as  the  calm  of 
bnoding  eapcctaaqr. 


The  result  of  this  method  is  the  union,  in  the  highest  degree, 
of  simplicity  with  complexity,  of  largeness  of  liesi^n  with  absolute 
finish,  of  grandeur  with  harmony.  Suf)ertluitics  arc  thrown 
ofl  without  an  i :Tort  through  the  burning  of  the  fire  within. 
Crude  elements  arc  fusc<j  and  made  transparent.  What  look 
like  ornaments  are  found  to  be  inseparable  from  the  organic 
whole.  £ach  of  the  plays  is  admirable  in  structure,  not  HrtMt 
iL  is  cle««ri|y  put  together,  but  because  it  is  so  complMi^  aK««> 

The  seven  extant  tragedies  probably  owe  their  praaamtiaa 
to  some  selection  made  for  educational  puipeeca  in  AknodliaB 
tinwa.  A  yet  amaller  "  vUngft  "  of  three  phqrs  (4/iac,  ShOm, 
Otdiput  Tynmmu)  cootintud  caneat  amongst  ByisMiae  itn- 
dcats  and  naiqrBMncoplcaoi  these  exist  than  is  the  case  with 
the  other  four.  Of  these  four  the  Atuigone  seams  to  have  been 
the  most  popular,  while  an  inner  drcle  of  landcn  lana  ipedaUjr 
attracted  by  the  Otdifnts  Cotoneus. 

No  example  of  the  poet's  earliest  manner  has  come  down 
to  us.  The  Antigone  certainly  belongs  to  the  Pcriclean  epoch, 
and  while  Creon's  large  professions  (lines  17 5-1001  ha\e  been 
supfMjsed  to  reflect  the  policy  of  the  .Athenian  statesman,  the 
heinine's  grand  appeal  to  the  unwritten  laws  may  have  been 
suggested  by  words  which  an  Attic  orator  afterwards  qix>ted 
as  having  been  spoken  by  Pericles  himself:  "  They  say  that 
Pericles  once  exhorted  you  that  in  the  case  of  persons  guilty 
of  impiety  you  should  observe  not  only  the  written  laws, 
but  also  those  unwritten,  which  are  followed  by  the  Eumolpidac 
in  their  Inatiuctions— laws  which  no  man  ever  yet'  had  power 
to  abragate,  or  dated  to  coutmdiet,  nor  do  the  Emnojpidae 
themieWei  know  who  enacted  them,  for  they  beUefe  Aat 
vheeo  idohites  them  must  pay  the  penalty  not  only  to  man, 
but  to  the  gods  "  ([Lysias]  contra  AndtMem,  §  x.  p.  104). 

Modem  readers  have  thought  it  strange  that  Creon  when 
convinced  goes  to  bury  Polyniccs  before  attempting  to  release 
Antigone.  It  is  obvious  how  this  was  necessary  to  the  cata- 
strophe, but  it  is  .ilso  true  to  character,  for  Creon  is  not  moved 
by  compunction  for  the  m.iiden  nor  by  anxiety  on  Hucmon's 
account,  but  by  the  fear  of  retribution  coming  on  himself  and  the 
state,  In-eausc  of  the  sacred  law  of  sepulture  which  he  has  defied. 
Antigone  is  the  martyr  of  natural  affection  and  of  the  religion 
of  the  family.  But,  as  Kaibel  pointed  out,  she  is  also  the 
high-born  Cadmean  maiden,  whose  defiance  of  the  oppccsaot 
is  aoeentuatcd  by  the  pdde  of  ncc.  she  despises  Creon  es 
upatait,  who  has  done  ontmge  not  00^  to  eienal  ocdfauaee, 
but  to  the  rigjiu  of  the  royal  house. 

The  that  tragedy  of  wounded  heoour,  ttiB  bean  •oai 
traces  of  Aeichjdean  influence,  and  may  be  eveaeadler  than  the 
Antigone.  But  it  strikes  the  peniliarly  Sophodean  note,  that 
the  great  and  noble  spint,  although  through  its  own  or  othenf 
errors  it  may  be  overclouded  for  a  time  and  rejected  by  con- 
temporaries amongst  mankind,  is  notwithstanding  accepted 
liy  the  giKls  and  shall  1m:  held  in  Lasting  vcner.ition.  The  con- 
st ruetion  of  the  Ajox  has  been  adversely  cnticized,  but  without 
sutliciejit  reason.  If  it  has  not  the  concentration  of  the  Anii- 
cour,  or  of  t  he  ( 'ivii'^iij  Tyrisnnus,  it  has  a  continuous  movement 
which  culminates  in  the  hero's  suicide,  and dCVSlOpaafinO depth 
of  sympathetic  emotion  in  the  sequeL 

In  the  King  Oedipus  the  poet  attaina  to  the  aupremc  iieight 
of  dramatic  concentration  and  tragic  intenaity.  The  drama 
seems  to  htive  been  produced  soon  after  the  outbreak  of  the 
Pcloponneaiaa  War,  but  r»nain\y  not  in  the  year  of  the  plagn^ 
else  Sophodes,  like  Us  piedeoeiaor  Phiynichus,  might  be  aaid 
to  have  reaainded  hia  countiymea  too  poignantly  of  theb  home 
troubles.  "The  imwritten  laws"  are  now  a  theme  for  the 
chorus.  The  wonUp  of  die  DdpUc  ^oUo  is  assodated  with 
a  profound  sense  of  the  vdue  and  sacredneas  of  domestic  purity, 
and  in  the  command  to  drive  out  pollution  there  is  possihiy 
an  implied  reference  to  the  expulsion  of  the  .Mcmaconidac. 

The  Elcclra,  a  less  powerful  drama,  is  shown  by  the  metrical 
indications  to  be  st>mewhal  later  than  the  Ocdipits  Rex.  The 
liurshneii  of  the  ver.deUti  is  not  reUeved  as  in  Aeschylus  by  long- 
drawn  invocations  of  the  dead,  nor,  as  in  Euripidfis,  is  11  made 
a  subject  of  caauirtiy.  Electm's  hafoie  impulm,  the  afbpaiag 
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filU  k>ve,  through  long  endurance  hardeneii  uuu  a  "  tixed 
idM,"  is  irrepressible,  and  Orestes,  supporicii  by  I'ybik-s,  goes 
directly  to  his  aim  in  obedience  to  Apollo.  But  uolhiag  c&n 
exceed  the  teodenwtt  of  the  recogniiion  scene— lines  1098-1331, 
sad  the  dwodipUon  ol  the  fslsdjy  reported  eJariiDt  ncc  (681-763) 

In  the  rMcUMlM  Maidens  then  is  a  trwitinn  towards  that 
nflder  pathos  which  Soptaodet  is  ss.'d  to  bftve  finally  aitprovcd 
(^ua^TaToi>  <ceu  ApttTro**).  The  fate  of  Deianira  is  tragic 
indeed.    But  in  her  treatment  of  her  rival,  lolc,  there  are 

modern  touches  reminding  one  of  Sh.ikcspc.ire.  The  play  may 
have  been  produced  at  a  (imc  not  far  removed  from  the  peace 
of  NicLas;  and  ii  "hn  wltc  so  Dcianira's  prayer  that  her  de- 
scendants m.iy  never  undergo  captivity — lines  303-305 — might 
remind  .Athenian  matrons  of  the  captive  Heracleids  froir  Pylos, 
detcendanu  through  Hyllus  of  Deianira  herself.  The  "  modern  " 
note  is  even  more  conspicuous  in  the  PhQotUIn,  nhcce  the 
htmad  conflict  in  the  niiid  oi  NeoptoieiiMiSt  hetmen  unbiUaA 
and  Moidship,  is  drtinested  trith  cqoal  Mbtlety  imd  force, 
and  the  oootnat  of  the  ingenuous  youth  with  the  aged  soUtaiy, 
in  whom  just  resentment  ha.s  become  a  dominant  idea,  shows 
great  depth  of  psyt  huUiKira!  ii\sij;li!.  !>.>■  iragic  catastrophe 
of  the  Ofdipus  lyrtiuuui  .ind  the  I'r.ii  htnt.u-  is  absent  here. 
The  conun  iiiig  interests  arc  rcconciitd  1:\  the  intcr\'ention 
of  the  deified  Hcrjicles.  But  even  more  clearly  than  in  the 
Ajax  the  heroic  sufferer,  rejected  by  men,  is  accepted  by  the 
0ods  and  destined  to  triumph  in  the  end.  The  PhUocUks  is 
kamm  to  have  been  produced  in  the  year  408  b.C,  when  Sopho- 
dea  ma  to  yean  eld.  Ihe  (M^^  CefoMew  isaaidto  have 
bev  heott^  out  after  the  death  of  Si^hocks  bjr  his  gtmndaoo 
In  the  srcfaoBShip  of  Micon,  403  b.c. 

Hie  question  naturally  arises,  why  a  work  of  sndi  surpassing 
merit  should  not  have  appeared  in  thj  lifetime  of  the  poet. 
The  answer  is  conjectural,  but  acquires  some  proliability  when 
several  facts  are  taken  into  one  view.  It  is  surely  remarkable  that 
in  a  drama  which  obviou.sly  appcal.s  to  Athenian  patriotism, 
U>c.\l  sanctities  should  olilaiu  proniini  .^cc  to  the  exclusion  of  the 
corresponding  national  shrines  on  the  Acropolis.  It  has  been 
thought  that  the  aged  poet  felt  a  peculiar  satishction  in  cele- 
brating the  beauty  and  sacredncss  of  his  native  district.  Tliis 
may  well  have  been  so,  but  could  baldly  supply  a  aufllcimt 
motive  for  a  week  destined  to  be  pwaiintiiil  to  the  eascmbicd 
Atheoiaos  fan  the  Dionysiac  theatte.  But  there  was  a  crisis 
in  Athenian  politics  when  "  Colonus  of  the  Knights  "  acquired 
a  national  significance.  Those  who  organized  the  constitution 
of  the  Four  liundrcd  maiic  \\w  prm  ini  i  of  I'oscidon  at  Colonus 
the  f)lacc  of  meeting,  and  proliahiy  s.Tcntued  at  the  very  allar 
which  is  consecrated  by  Theseus  in  this  play.  There  must  have 
been  some  rca.wn  for  this.  May  it  not  have  been  that  the  occu- 
pants of  the  whole  region,  including  the  Academy,  belonged 
mostly  to  the  oligarchic  faction?  May  not  those  who  honoured 
Colonus  by  frequenting  it  lines  62  and  63 — have  belonged  to 
the  onkt  of  knighthood?  The  name  Cokmwk  Uinpiaa  (er  «fii» 
IvwIhp)  mmld  then  have  an  appnjpiiite  — f^n^,  «Bd  the 
equeatdan  ttatua  of  the  eponymous  hc»  (Una  jp)  would  be 
symboGeal.  tn  times  of  politiol  ai^tatioo  Cokmus  would  then 
be  rej;ardcd  like  St  Germain,  .as  the  aristocratic  quarter,  while 
the  Peiraeus  was  that  of  the  cTtreme  democracy,  a  sort  of  Fau- 
bourg St  .\ntoine.  ft  was  there  that  the  counter-movement 
rc.'.rhcd  its  culmination.  If  so  much  be  granted,  is  it  not  possilile 
that  this  pl  iy,  .so  deeply  tinged  with  oligarchic  influence,  may 
have  been  thought  too  dangerous,  and  consequently  withheld 
from  production  until  after  the  amnesty,  when  the  name  of 
Sophodes  was  univerully  beloved,  and  this  week  of  his  old 
age  could  be  ptudantiy  aaade  public  by  Ua  detoandaut?  Hie 
^i^ta  in  Ailataphanea  (434  nx.)  make  thdr  apedal  appeal 
to  Poseidon  of  the  chariot  race  and  to  the  Atlmie  of  victory. 
The  Coloniates  celebrate  the  sons  of  ThOMUa  SS  wonUiipen  of 
Athene  Hippia,  and  of  Poseidon. 

Theseus  in  Euripides  (Supplices)  is  the  first  citizen  of  a 
republic.  In  this  drama  he  is  the  king  whose  word  is  law,  and 
he  ia  waned  by  Oedipus  to  avoid  the  madneaa  olieveliitianaiy 


change  (lines  1 5361-538).  The  tragic  story  of  Oedipus  is  resumed, 
but  in  a  later  and  deeper  strain  of  thoughtful  emotion.  Once 
more  the  noble  spirit,  rejected  by  man,  ia  accepted  by  the  gods. 
The  eternal  laws  have  been  vindicalod.  Hieir  decrees  are 
irrevenible,  but  the  involuntaiy  unconadona  criminal  is  not 
finally  condemned.  He  liaa  no  more  hope  in  tkia  vocld,  but  is 
in  mgratoioua  nomsnuBion  with  unseen  powers.  The  suflenw 
is  now  a  holy  peaon  and  aa  anthor  of  bkasias.  Aaappmach 
is  even  made  to  the  New  Testament  doctrine  of  the  aaacdoaH 
of  sorrow. 

Whatever  may  have  been  the  nature  of  a  Sopliotlcan  teHbr 
logy,  the  practice  which  at  one  liiiic  prevaileil  of  describing 
tlie  Oaliptts  Rex,  Oedipus  Ci>lontus  aul  Ai;li^i>tie  as  "the 
Tlieban  trilogy  "  was  manifestly  erruneejus  and  rfifrkuding. 
The  three  plays  belong  to  diJierent  periods  in  the  Ute-irockof  tba 
poet,  and  the  Antigone  is  the  earliest  of  tlie  three. 

The  spectator  of  a  Sophodean  tragedy  was  invited  to  HfitnlM 
the  supceme  crisis  of  an  iadividual  deatlqy,  and  waa  poasemed 
at  the  outset  with  the  drcnnutaBccs  of  the  dedrive  moment. 
Exc^t  hi  the  Traekiuiae,  where  the  retroqiecttve  soliloquy  of 
Deianira  is  intended  to  emphasize  her  lonely  position,  this 

ex|>0&ilioti  ih  etTc^[eli  through  a  lir;..  f  i!i:.lugije.  in  which  the 
protagonist  m.iy  or  mj.y  r.oL  lake  pail.  In  il>e  <  •idtpu!'  Tyrannut 
the  king's  entrance  and  his  colloquy  with  the  agid  priest  intro- 
duce the  audience  at  once  to  the  action  and  to  the  chief  person. 
In  the  Ajax  and  Philoctetcs  the  entrance  or  discovery  of  the  hero 
is  made  more  impressive  by  being  delayed.  Immediately  after 
the  prologos  the  chorus  enter,  numbering  fifteen,  either  «*^iif?fn 
in  pcoceasion  as  in  the  An^im  and  Oedipm  TynmnUt  ^ 
dispefsedly  as  tn  the  Otdifut  Cctpims  and  PMacMki^  «c, 
thirdly,  as  b  the  Skdrtt,  when,  after  entering  aHallfy  during 
the  monody  of  the  heroine,  and  taking  up  their  position  in  the 
orchestra,  they  address  her  one  by  one.  \Si;h  a  rentarkable 
exception,  to  be  noted  presently,  the  chorus,  having  once 
entered,  remain  to  the  end.  They  always  stand  in  some 
carefully  adjusted  relation  to  the  principal  tigure.  The  elders 
of  Thelvcs.  whose  age  and  coldness  throw  into  relief  the  fervour 
and  the  desolation  of  Antigone,  are  the  ver>'  men  to  realize  the 
calamity  of  Oedipus,  and,  while  bonor-stricken,  to  lament  bit 
fall,  llic  rude  Salaminian  maiinen  aie  loyal  to  Ajax,  hvl  «u^. 
not  enter  into  his  grief.  The  Tkadilnian  maidens  would  gladly 
support  Deianira,  who  has  won  their  hearu,  but  they  are  too 
young  and  ineapoienoed  for  tlie  task.  The  noble  AigivevKmca 
can  sympathise  with  the  aaooiia  of  Eiectm,  but  no  qpaqpathy 
can  soothe  her  distress. 

The  parcxlos  of  the  chonis  is  followed  by  the  first  scene  or 
cpcHiiodion,  with  which  the  action  may  be  said  to  bej:iii.  For  in 
the  course  of  this  the  spectator's  interest  is  sI:<iil>;1\  roused  l.y 
some  new  circumstance  involving  an  tinforeseen  complication — 
the  awakening  of  .\jax  [Aj.),  the  burial  of  Polynices  (Anl.),  the 
dream  of  Clytacmoestra  (El.},  the  dark  utterance  ol  Teiresias 
(Oof.  Tyr. ),  the  arrival  of  Lichas  with  lole  (Track.),  the  report 
of  Ismene  amummrfaig  Cteon'a  coming  (PML  CeL),  the  sudden 
entnaty  of  Fhfloctetm  aoaaad  hgr  the  cDlnnee  of  the  pretended 
mariner  (Phil.).  The  netigii  fapin  tUa  point  onwards  is  like  a 
steadily  flowing  stream  hito  wUcfa  a  swtft  and  turbtilent  tribu- 
tar>'  has  suddenly  fallen,  and  the  interest  ad\ances  with  rapid 
and  continuous  climax  until  the  culmination  is  reached  and  the 
catastrophe  is  certain.  The  manner  in  which  this  is  done,  through 
the  interweaving  of  dialogue  and  iiarra'.inn  '.Mth  the  various 
IvTical  portions,  is  very  difJerent  in  dillerent  (Ir.inias,  one  of  the 
principal  charms  of  Sophocles  being  his  jrxnser  of  ingenious 
variation  in  the  employmetit  of  his  resources.  Not  leas  admir- 
able is  the  aticagth  with  which  he  sustains  the  interest  after 
the  piritMa^  whether,  as  in  the  AnHgone,  by  beapbg  sonow 
upon  sotraw,  or,  aa  in  the  lint  (kdifutf  by  pMslng  fton  honor 
to  tenderness  and  unlnrktng  the  fonntab  of  tears.  The  extreme 
point  of  boldness  in  arrangement  is  reached  in  the  Ajax,  where 
the  chorus  and  Tecmessa,  having  been  warned  of  the  impending 

'  tragic  action  has  five  sta^s,  whence  the  five  acts  of  the 
modem  drama:  the  start,  the  me.  the  height,  the  cbaage,  tlie 
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danger,  depart  severally  in  quest  of  the  vanislwd  hem,  and  tbiis 
leave  not  only  ttic  hj^c  but  theoicfaatn  vacant  for  tlwaoliloqtty 

that  precedes  bis  suicide. 

No  such  general  desrription  as  hxs  been  here  attempted 
can  give  even  a  remote  impression  of  the  march  of  SophiKlcan 
traged) — by  what  subtle  yet  firm  and  strongly  rtiarkcd  grada- 
tions the  plot  is  utifolded;  how  stroke  after  stroke  contributes 
to  the  harmoriious  totality  of  feelinR;  what  vi^id  iuterfilay, 
OB  the  Stage^  in  the  orchestra,  and  between  both,  builds  up  the 
anjcatic,  erar-IDOving  siHxlacle.  Examine,  for  example,  the 
Opming  wcne  or  rpb\ay<K  of  the  Otdipus  Tyrannm.  Its 
ftmctioa  k  nerdy  to  propound  the  utuatioa;  yet  it  is  in  itself 
a  miniituK  dfama.  Fint  there  is  the  nlcot  ^ectade  ol  the 
eager  tbnmB  «f  mniBants  at  the  palace  gate— young  chiUren, 
youths  and  aged  pfhata.  T»  them  tin  kbig  appears,  with  royal 
eondcaeension  and  tme  puMk  seal.  The  priest  expresses  their 
heartfelt  iuyaky.  deiCfBlCa  the  distress  of  Tlu-U-:^,  and,  e.\r<M'i- .1,' 
Oedii)Ui's  past  services,  implores  him  to  exercise  his  cotisuxnnu.iL- 
wisdom  for  the  relief  if  his  people.  The  king's  reply  unveils 
yet  further  his  incessant  watchfulness  and  anxious  care  for  his 
subjicls.  And  he  discloses  a  new  object  lo  iht  ir  rxiM-ctamy 
and  hope,  ("rcon,  a  royal  person,  had  been  si-nt  to  Delphi,  and 
should  ere  then  have  returned  with  the  resi>onse  of  Apollo. 
At  this  all  hearts  arc  trembling  in  suspense,  when  Creon  is  seen 
approaching.  He  is  wTcathed  with  Apollo's  laMMt;  be  looks 
cheeifnily.  What  has  Pboebua  said?  Another  moment  of 
•uqMnaeiafnteipoaed.  Thentheoradeisitqieated — so  thrilling 
to  the  qwctator  who  trndentanda  the  stoiy,  so  fuU  of  doubt 
and  hope  and  dread  to  all  the  persons  of  the  dcana:  "It  b 
fiDf  the  hhwd  of  Laius  Ms  anudercrs  arc  haibound  hi  the  land 
of  Thebes.  The  country  most  be  purged."  That  is  the  cul- 
minating point  of  the  little  tragedy.  WTiilc  Oedipus  asks  for 
information,  while  in  gaiety  of  hejirf  he  undertakes  the  search, 
while  he  bids  the  folk  of  C":;ilmus  to  Ijc  summoned  thither,  the 
spectators  have  jusi  time  to  take  in  the  lull  significance  of  what 
has  passed,  which  every  word  that  it  UttVNd  tendt  further 
home.    All  this  in  i  so  lines! 

Or,  once  more,  consider  the  employment  of  narrative  by  this 
great  poet.  The  Tyrannus  might  be  again  adduced,  but  let 
US  turn  instead  to  the  Aniigane  and  the  Trackiniar.  The 
si)eceh  of  the  messenger  in  the  Antigone,  the  speeches  of  Hyllus 
and  the  Nurse  in  the  Trachiniae,  occur  at  the  WipwiBe  crisis 
of  the  two  dtaams.  Yet  there  is  no  aoiae  of  any  retardation 
in  the  adhm  ly  the  n!part  of  what  has  ban  happening  else- 
where. Mndi  father  the  audience  are  carried  hnathkasly 
ahmgi  while  each  speaker  brings  helate  thefar  mental  vision  the 
scene  of  which  he  had  himKlf  been  part.  It  is  a  drama  within 
the  drama,  an  action  rising  from  its  starting-point  in  rapi<l 
climax,  swifi,  full,  concentr.ated,  until  th.-a  wivi.'  miIhMcs,  and 
is  followed  by  a  moment  of  expectation.  Xor  is  thi.>  all.  The 
narrative  of  the  messcnKer  is  overheard  by  Kurydice.  that  of 
Hyllus  is  hoard  by  Deiatiira,  that  of  Nurse  by  the  chorus  of 
Maidens.  .\t:d  in  cai  li  case  a  jxiipnancy  of  tragic  significance 
is  added  by  this  circumstance,  whil;  the  speech  of  the  Mesaenger 
in  the  Antigone,  .md  that  of  Hyllus  in  a  yet  higher  degree, 
bfaid  together  in  one  the  twofold  interest  6t  an  action  which 
might  otherwise  aeera  in  danger  of  distracting  the  spectator's 
^jnnpathies. 

So  piofMnd  b  the  contrivance,  or,  to  qpeak  more  accurately, 
•uch  b  the  strength  of  central  feeling  and  conception,  which 
secures  the  grace  <rf  unity  in  complexity  to  the  Sofdioclcan 

drama. 

The  prr)p,irtion  of  the  lyrics  to  the  level  dialogue  !s  ctinsidcT- 
sbly  less  cm  the  avc.'-aKC  in  Siiphocics  than  if.  .\c^cli\lus,  as 
might  be  c.\lH-\lc^l  iron;  the  dc\elopincnt  of  the  i<jrcly  dramatic 
elcnienl,  and  the  conse<iuent  subordination  of  the  chonis  to  the 
prot agonist.  In  the  seven  extant  plays  the  lyrical  jwrtion 
ranges  from  ono-fillh  to  nearly  om-^hird,  being  highest  in  the 
Anliioiu-  and  lowest  in  the  Oedipus  Tyrannus.  The  distribu- 
tion of  the  lyrical  parts  is  stiU  more  widely  diversilieiL  In  the 
EkUra,  for  instance,  the  chonu  has  less  to  do  than  in  the 
OeHfus  Tyrammu,  although  in  the  former  the  lyricB  constitute 


one-fourth,  and  in  the  latter  only  one-fifth  of  the  whole.  But 
then  the  part  of  Klectra  is  favourable  to  lyrical  outbursts, 
whci'c-as  il  is  only  after  the  tragic  change  that  Oedipus  can 
appropriateU'  pass  ir»m  the  stately  senarnjs  to  the  broken 
language  of  1  he  d<K  hniiac  and  the  "  lamenting  "  anaoaest.  The 
prot.igonists  of  the  Aj,:x  and  the  MAdMes  had  ilie  talgB 

opportunities  for  vo<;d  display. 

The  union  of  strict  symmetry  with  freedom  and  variety, 
which  is  throughout  characteristic  of  the  work  of  Sophocles,  b 
especially  noticeable  in  hb  '"iHWfc  of  the  tragic  metres.  la 
the  iambics  of  his  dialogue,  as  oompared  with  those  of  Aeschylus, 
there  is  an  advance  which  may  be  compared  with  the  fianAfsa 
from  "  Marknre's  mighty  Une"  to  the  suhtkr  lianMBtaa  ef 
Sbakcapeare.  FeUdtoua  pansn,  the  Ifaddng  en  ef  Ibeto  Ine, 
trisyUabic  feet  introduced  for  spedal  effects,  allitemlioia  hoth 
hard  and  soft,  length  of  speeches  artfully  suited  to  cfaaracter 
and  situation,  adaptation  of  the  caesura  to  the  feeling  expressed, 
are  some  of  the  jxiints  which  occur  most  rejidily  in  thinking  of 
his  sniiirii.  A  minute  speciality  niiiy  lje  noted  as  illustrative  of 
his  manner  in  this  respect.  Where  a  line  is  broken  hy  a  pause 
t<nv;.rds  the  end  and  the  latter  phra.sc  runs  on  into  the  tnlUr.cMig 
hncs,  elision  sometimes  lakes  place  between  the  lines,  e.g.  {Qed. 
Tyr.,  33ar-33i) 

'Eyu  oCt'  iimvrir  etn  e'  iX^tvu.  ti  TtSir' 

This  is  called  synaphea,  and  ts  peculiar  to  Sophocles. 

He  dISerentialcs  more  than  Aeschylus  docs  hetwiaeii  the 
metm  to  be  emplqyed  in  the  «iM>el  (mduding  the  esfifierurfi) 
andbithedieraledM.  llwdocfai^hi^  Cfed^  and  free  anqiacat 
are  employed  chlel^f  In  the  «ivw*l.  lb  the  tta^BUI  be  ha* 
greatly  developed  the  use  of  logaoedic  and  particularly  of 
glyconic  rhythms,  and  far  less  frequently  than  his  predecessor 
indulges  in  long  continuous  runs  of  dactyls  or  trochees.  The 
light  trochaic  line  -i-^  —  ■^^k^ — ,  so  frc<iuent  in  .Aeschylus,  is 
comparatively  rare  in  Sophocles.  If,  from  the  very  severity 
wHth  which  the  choral  element  is  subordinated  to  the  purely 
dramatic,  his  IjTics  have  ncithtT  the  magnificent  sweep  of 
Aeschylus  nor  the  "  linked  sweetness  "  of  Euripides,  they  have 
a  concinnity  and  point,  a  directness  of  aim,  and  a  truth  of 
dramatic  keeping,  more  perfect  than  is  to  he  found  in  either. 
And  even  in  grandeur  it  would  be  hard  to  find  many  passagm 
to  bear  comparison  with  the  second  stasimon,  or  central  ode^ 
cither  of  the  AHtiguu  (eUoI^MMs  olm  sasflr)  or  the  fiiit 
OeMpitt  id  fiK  ^mbf  ^tfmn).  Nor  dem  aqytUng  ia 
Euripides  equal  in  grace  and  sweetness  the  famous  eobgy  on 
Colonus  (the  poet's  birthplace)  hi  the  Oedipus  Ctitmu.  • 

Bibliography. — Sophocles  was  edited  (probably  from  the 
Venetian  MSS.)  by  Aldus  Manutius,  with  the  help  of  Musanis,  ia 
1502.  'l*hc  Juntiie  cxiitions  in  which  the  text  of  .-Xldus  was  slightly 
modified  with  the  help  of  Kli>rentinc  .\1.SS.  were  published  in  152*, 
1547.  ro^pc-ctive1> .  .An  edition  of  iln'  ■>  huli.i.  m  ts'  nfarly  corrc- 
--pondinj;  to  those  on  the  mar..n'i  of  i':  Mi  i  l;ee,iti  r>r  r'lief  I^jurentiatl 
MS.  (Ui  eir  L)  ha.s  jircviously  appcarcxi  at  Home  \n  1518.  The  fint 
great  modification  of  the  text  was  due  to  Turacbus,  who  had  acOBSS 
to  the  Parisian  MSS.;  but  he  was  not  fortunate  in  htn  seleetioa. 
The  earliest  editors  had  Ixx-n  .iwarc-  th.it  the  tniditional  arrange- 
ment of  the  metrc!<  Wivs  f.inlls .  Ij.ji  Utile  'v  i>  had  been  made  towards 
a  readjustment.  Now  it  m)  !..ip;ien^  -IliC  the  Parisian  MS.  T.  which 
is  a  copy  of  the  ri.-cension  of  1  HcHnitr-.  .01  early  14th-century  dcholar, 
coiUain.s  al-M)  the  nivtricai  views-  of  the  same  editor',  and,  having 
found  (as  he  erroneously  ^unposeti)  a  sound  autbontv,  Turnebus 
15SJ)  blindly  adopted  it.  and  was  followed  in  this  by  H.  Stcphanus 
1568),  and  by  CantcT  in  llollam!  (1579*,  who  wa?<  the  firtt  to 
recognize  the  arrangement  of  the  oelc,  in  Htro|:.he  and  antivtrophe. 
The  error  was  to  a  lar^e  e\teiii  i  orret  itil  by  Urunck  (lyftb).  who 
rightly  preferred  Par.  .\  a  i3th  <eMtury  .MS.,  belonging, 

as  it  hapwne»l,  to  the  -<imc  family  with  V'en.  467,  which  .Aldus 
had  mainly  followed.  Thus  after  nearly  three  centuries  the  test 
returned  (though  with  conjectural  variations)  into  the  former 
ch.inncl.  Mu^Rravc's  edition  was  published  jKJslhuniously  in  tSoo, 
anil  (iilbert  Waketield  had  jiul  ll^heii  a  selection  shortly  before. 
Krfunh  in  r.er:nan\-  then  tewjk  up  the  ^^llc^'e^,..ion.  and  his  edition 
(■irmcfi  the  li.isi-,  of  Hermann's.  whoM.-  p-iy  holoKical  method  set 
the  example  of  a  new  style  of  commcntar\-  which  was  adopted  by 
Wundcr.  A  new  era  comtnenced  with  Peter  Elmslcy's  collation 
of  the  Laurcntian  MS.  (made  in  1816.  but  only  published  in  full 
after  bis  deatt^  Hia  tnuiacii|itiaa  of  the  Scholk  «tiU  exist*, in 
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rince  Htmutin's  have  be«a  thoae  of  Sdmeidewin,  G.  Wolff  an<l 
Wecklein.  L.  Campbdl'a  edition  ol  tiw  film  ami  fngmnits 
(1871-1881)  was  quickly  followed  by  Jcdd'*  coition  of  the  teven 

plav>  (1681-1896).  Editions  of  one  or  more  dramas  moKt  worth 
consulting  are  Elin»lc>''s  Otdipus  T^rannui  and  (iedipKj 
Colonnts.  Hiickh's  Antijfine,  LofanJc'i  Ajax,  J.  W.  Donaldson's 
Anlitpne.  O.  Jahn's  El<clra  and  U  Williui  Wnile's  (M.  Tyr.  A 
n>on<Mgapb  on  the  AiUigone  by  Kaibd  k  alao  wdl  wonb  nieniiun- 
ing.  TnnilBtions :  in  verse,  by  Francklfai,  PottenOate,  Flumptre, 
L.  Campbdl,  Whitcbw :  in  prose  by  R.  C.  Jebb.  The  dncf  German 
tranilatHMManthoteof  Soltirr  (1824).  Donner  (1839),  Hartunc  (1853) 
and  ThudieiHia.  The  Frt-iu  h  pro'^  tranalalion  b>'  L«conie  de  l,i»le, 
aad  the  ItdHaa  ia  vene  by  Ik-Uotti  deserve  special  mentioo.  The 
AnHgmt  ms  ptoduced  at  Beilin  with  Mendetaaohn'a  music  io  184 1 
end  the  OtdipuM  Qdoneus  in  1845.  They  have  been  reproduced  in 
Engliith  several  time* — the  A  uiigmu  notably  with  Helen  Kaucit  (Lady 
Martin)  in  the  title-rCle  in  1845.  The  ikitpt  Km  (trans.  La  Cruix) 
and  the  Anliiont  (trans.  Vacqucric)  have  been  frequently  performed 
in  Paris.  A  performance  of  the  Ofdipus  Tyrannus  in  tireck  at 
Harvard  Univeraiiy,  U.S.A.  (1880),  was  renMrkably  surreiisful. 
Of  diaiertMigat  taMMdlately  devoted  to  Sqrihoclet  those  of  Lecsine. 
Fatin,  DionlM  and  Bvelyn  Abbott  (in  ImNMm)  are  especially 
noteworthy.  (L.  C.J 

SOPHOMORE,  thr  nnmc  in  American  universities  fcorrc- 
spon  lini-'  to  '■  sophi.sitr  "  at  Caml)ri<lgc,  Enf'land.  and  Trinity 
College,  I)al)l;iii  f<.>r  a  student  who  has  completed  his  tirst  year 
of  acadeniir  s-  iirlics.  It  is  a  corruption  of  the  earlier  "  sophi- 
more,"  due  to  a  supposed  derivatioa  from  <ro^t,  wise,  and 
luHpof,  foolish,  alluding  lo  the  air  of  wisdom  assumed  by 
students  after  their  freshman's  year  was  concluded.  The  earlier 
word  ■'  sophimore"  (d.  "  Laws  of  Yale  Coll.,  1774,"  in  Hall's 
CoUtat  WtrtU)  npiamu  "  aophisincr,"  »<iaubl«t  of  '|npUitcr," 

ao  iiigHifcwB  w  opt  lows  ai|iuiMiit« 

fOPHMHt  of  Syncmti  wrher  of  mimes,  flotirished  about 
430  B.C.   He  was  the  atithor  of  prose  dialogues  in  the  Doric 

dia'ec:,  containinR  both  mali-  and  female  charactir-i,  H^imc 
serious,  others  humorous  in  style,  and  depicting  sceucs  Irom 
the  daily  life  of  '.he  Sicilian  (.irceks.  .\lthotigh  in  prose,  they 
were  reK>Ti'de<l  as  f>o<-ms;  in  any  c;i.sc  ihcy  were  not  inlcndcfl 
for  sl.iRe  representation.  They  were  written  in  pithy  and 
popular  language,  full  of  proverbs  and  rollciquialisms.  Plato 
is  said  to  have  introduced  them  into  .\thens  and  to  have  made 
use  of  them  in  his  dialogues;  according  to  Suldas,  ihey  were 
Plato's  constant  companions,  and  he  evcndcpt  with  them  under 
his  pillow.  Some  idea  of  their  general  character  may  l>c  gathered 
from  the  2nd  and  1 5th  idylls  of  Theocritus,  which  arc  said  to  have 
been  imitMed  fnin  the  'Aflhrrpiu  and  'Ig^utfamt  of  his 
Symcnaaa  prnkccaaar.  Thair  inlaaiicc  is  alao  t»  ba  tiaccd  in 
the  aatiies  of  Peniin.  The  fiagineau  will  be  found  la  H.  L. 
AhfCBs's  De  paeca»  HHiuae  dlatteHs  (1843),  ii.  (app.).  Latcat 
editioo  by  C.  J.  Botxon  (1867);  aee  alao  Ua  0»  Swpltnm  et 
Xtnareho  mimograpliis  (jSs6). 

SOPHRONIU81  Greek  "  soj.hi^t  "  and  theological  writer,  was 
bom  at  Damascus,  Kor  many  years  he  was  a  monk  in  the 
monastery  of  Theodosius,  near  Jertivilcni.  removed  to  Alex- 
andria, whence  he  was  driven  cut  by  the  advance  of  the  Persians, 
and  hnally  scltle<l  in  I'alestitie,  where  he  became  (6!;4)  suc- 
cessor of  Modestus  in  the  patriarchate  of  Jerusalem.  After 
his  elevation  he  showed  himself  a  staunch  supporter  of  orthodox 
priitdplcs  and  one  of  the  most  determined  opponeuts  of  the 
Monothclitcs.  In  636,  what  Jerusalem  anncndered  to  the 
Arabs  under  Omar,  he  auceeeded  in  obtaining  important  con- 
cessions for  (be  Christiana  in  the  exercise  of  their  worship.  He 
did  not  kmg  survive  the  captum  of  the  dty,  and  after  his  death 
the  see  remaiiied  mdUled  for  19  yean.  Soiifaniidas  was  a 
peoUie  writer,  both  in  pnse  and  vene^  in  viriras  d^ertments 
«f  ttteiature.  His  chief  work  is  a  long  account  of  the  Egyptian 
«inU  and  martyrs  Cyrus  and  John,  and  of  the  miiacukms 
cures  effected  by  them,  valuable  for  its  information  con- 
cerning i!.e  ti';i<ii;r;iphy  of  Egypt.  The  Life  of  Mary  of 
Egypt,  who  .irianiionni  immorality  for  a  life  of  the  strictest 
penance  in  Palestine  for  4S  years,  is  Kencrally  atlributeil  (O 
him.  He  was  also  the  author  of  anacreontic  odes,  hymns,  aad  1 
cplgniBS*  I 
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Works  in  J.  P.  Migac.  Patrohtia  [raeca,  lxxx\'ii.,  and  list  ia 
Kabricius,  BMicUteca  traeai,  ix.  162;  see  alw  L.  de  St  .Aignan* 
Vu  de  Sophronitu  (Orleans,  1884);  C.  Krumbacher,  Gtsehithie  dicr 
b^iniinisthen  LiUeratur  (1897):  and  for  Sophrooiut  aad  Omafi 

Gibbon,  ch.  51. 

MMPItAMO  (a  vniiaitt  of  ItaL  Meww,  anpfSBK,  soverefgn, 
Late  Lai.  mftrmmt,  from  tuptr^  alMwd,  the  term  applied  hi 
musk  to  the  highest  natunl  range  of  the  human  voice,  and 
often  restricted  to  that  ratige  in  the  female  voice,  "tr^" 

being  used  of  a  boy's  voice.  Male  soprani,  cither  natural  or 
artificially  produceid,  as  formerly  in  the  ca strati  of  the  papal 
choirs  (.see  EuNt;CH),  are  also  found.  The  female  voice  whoae 
range  is  intermediate  between  that  of  a  .soprano  or  a  contralto  is 
termed  "  mei^zo-soprano." 

SOPRON  (Gcr.  (-)fdcnbury,-,  Me<l.  Lat.  Sopronium) ,  a  town 
of  Hungary,  capital  of  the  county  of  the  same  name, 
140  m.  W.  of  Budapi-st  by  rail.  Pop.  (iqoo),  30,62.^,  about 
60%  Germans.  It  lies  in  an  cxten.sivc  valley  enclosed  oo 
all  sides  by  the  outskirts  of  the  Kosalien  mountains,  a  group 
belongiag  to  the  eastern  outliers  of  the  .\lps.  In  the  principal 
square  are  the  Benedictine  church,  built  at  the  end  of  the  tjtb 
century  and  restored  in  the  i$th  oeatuiy,  and  the  town 
hall,  coinpleted  in  1S94.  The  Dominican  church,  built 
in  1674;  the  churdi  of  St  Michad,  m  the  Gothic  style, 
corapleMd  hi  1484,  the  met  hitcfcstiag  t^rch  in  the 
town;  and  the  old  toirer,  100  ft.  Mgh,  are  all  worth  notice. 
.Sopron  has  a  thriving  industry  in  sugar,  soap,  vinegar,  bell- 
founding  and  machinery,  and  it  carries  on  an  active  trade  in 
cereals,  fruit  and  wine  I-arge  cattle  markets  are  al.so  held 
here.  Within  the  tounly  a  goo<l  ((uaUty  of  wine  is  produce^l, 
especially  near  the  little  town  of  Kuszt  (pop  lOoH)  and  at  the 
village  of  Balf  (Cer.,  W<dfs)  on  the  shores  of  the  Neusiedlcr 
lake.  In  the  neighbourhood  of  Sopron  is  the  Brennberg,  with 
extensive  coal-mines.  Sopron  was  a  Roman  colony  under  the 
name  of  Scaralmnfia.  It  was  afterwards  occupied  by  German 
settlers  and  became  a  royal  free  town  in  the  nth  century. 
Matthias  Cor\'inus  granted  the  town  spedal  privileges  in  1464. 
An  important  Diet  of  Hungarian  Proteatanta  took  place  hew 
in  1681. 

About  la  a.  north,  at  the  foot  of  (ho  I.eithn  mountains,  lies  the 
town  of  fOsnUUrton  (Gcr.  Ei^emladt;  y*>p.,  1951),  which  contailH 
a  magnificent  castle  of  the  Esterhazy  family,  built  in  1683  and  cn- 
UrRcd  in  1805.  .About  10  m.  north-west  lies  Nag>'marion  (Gt-r. 
Matter idorf  :  |xip.,  37^^) ;  and  not  far  from  it,  on  the  frontier  of 
Austria,  the  well-preeerved  castle  of  Forchtenstetn.  the  cradle 
of  the  Estcfhazv  family.  About  13  m.  cast,  not  far  from  the 
Neusiedlcr  lake,  liea  Esterhaia,  with  a  beautiful  castle  in  the  French 
Kenaiisaaoe  style,  belonginR  to  Count  Esterhaicy.  About  9  m. 
aomh-cast  lies  the  village  ol  Nagycaenk  (Ger.  Zinitndorffi,  with 
tbeoaatleof  theSaachenyilanilty.  . 

SORA,  a  di^oC  Casigwiia,  Dta^ir*  in  the  pioviBca  of  Caaerto, 
77  m.  N.  by  W.  of  that  town  oB  the  railway  between  Roccasecca 

and  Avezzano,  920  ft.  above  sea-level.  Pop.  (toot).  6.050 
(town);  16.OJJ  (commune).  It  is  built  in  a  plain  on  the  banks 
of  the  Liris.  This  part  of  the  valley  is  the  scat  of  some  im- 
portant manufactures,  especiaily  of  paper-mills.  The  original 
cathedral,  consecrated  by  I'opc  Adrian  IV.  in  1155.  was  de- 
stroyed by  the  earthquake  of  1634.  On  the  precipitous  rock 
above  the  town  (1768  ft.)  which  guards  the  Liris  valley  and 
the  entrance  to  the  Abruzzi  are  remains  of  polygonal  walls; 
here,  possibly,  was  the  citadel  of  the  original  Volscian  town. 
There  arc  also  remains  of  medieval  fortilicatioaa.  In  the  town 
itself  there  are  no  remains  of  antiquity  nor  buildingKif  interest. 
The  diatiiot  nnwnd  Soca  ia  fantoua  for  the  coelnrnw  of  ita 

Son,  aa  ancient  Vokciaa  town,  was  thrice  captured  by  the 
Romans,  In  34s.  3U  uid  305  B.a,  before  they  managed,  In 
J0I3,  by  meana  of  a  colony  4000  atrong,  to  confirm  its  annexa- 
tion.  In  joo  it  was  one  of  the  colonies  which  refused  further 

contributions  to  the  w.ir  :i^-;.iiii:-i  I[;Lr.:iihal.  By  the  lex  Julia 
it  became  a  munii  ipium.  Ival  uiult:  .\u>^uslus  it  w.as  toiouixed 
by  soldiers  of  the  iei;iij  Sur:\iia.  which  h:i(t  fjcen  mainly 
enrolled  there.   It  belonged  technically  to  Laiium  Adjtctum. 

The  castle  of  Soteila,  built  on  the  rocky  height  above  the  town, 
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wu  In  the  niddie  i|n  b  itraii^hald  of  uuti  not*.  CluidM  I. 

of  An>ou  nutde  Sora  a  duchy  for  the  CanUtat}  It  WMSftcnnuds 

seized  by  Pius  II.,  but,  being  restond  to  the  Cantdmi  by 
Sixtus  ii  uliimattly  passttl  to  the  Delia  Rovere  of  Urbino. 
Against  Caesar  Borgia  the  rity  was  heroically  defended  by 
Giovanni  di  Montci'cliro.  It  was  puriihastii  by  (  inu  iry  Xlll. 
for  11,000  (lucals  and  bestowed  on  the  Huonconipagni,  the 
ancestors  ui  ihu  liuc  of  Buoncompagni-Ludovisi.  In  an<iint 
times  Sora  was  ihe  birthplace  of  the  Dcdi,  Attilius  Kegulus, 
and  Lucius  MWDlldus;  Mid  MiUMig  its  later  oeUintia  is  Cardinal 
Baroniui.  (T.  As.) 

SORACn»  •  motmtain  in  the  province  of  Rome,  Italy. 
It  k  a  narrow,  isolated  limestone  ridge,  some  5  m.  S.E.  of  Civita 
Caatdlana,  and  3}  m.  in  length.  The  li(|lieat  SUBiiliit  b  2367  ft. 
above  8C»4«vd;  just  bdow  it  is  a  monastery  removed  there 
bom  the  sniBiiiit  ia  1835;  it  was  originally  founded  about  74S 
bf  CatkaaOL,  ton  of  Cbailes  Martd  (tbe  altar  has,  indeed, 
fngmcQts  of  •cnipttnes  of  this  period),  and  vntll  modeiD  timea 
was  occupied  by  TUidtarian  monks.  On  the  actual  Blliiunlt  is 
a  church.  Owing  to  the  isolated  position  of  the  nunmtain 
the  vi.nv  is  mai^nillcent,  and  Soracte  is  a  conspicuous  object 
in  the  laiuiscap*.  being  visililc  from  Rome  itself.  It  is  thus 
mentioned  by  Horaci-  1'  vidcs  ut  iiJla  ilct  r.ive  candiiium 
Soraclc?"  Carm.  i.  g),  and  \  irgil,  who  meiilioiis  Apollo  as  its 
guardian  deity,  though  no  traces  of  his  temple  exist ;  and  in  reality 
it  was  sacred  to  Dis  F'atcr  and  the  gods  of  the  lower  world.  .\l 
the  bottom  of  the  mountain  on  the  east  is  a  disused  limestone 
quanry.  The  village  of  S.  Oresle  at  the  south-east  end  of  the 
rtd|e  mm  its  name  to  a  corruptioa  of  the  ancient  name.  In 
the  oommunal  palace  is  a  fine  pntoeMional  ckms  of  the  nth 
ocatniy  in  the  Byzantine  style  (see  Rtmbthe  QKttrtatsehriJi, 
tgeSt  ao9— ArchMologie). 

HHUUnn.  Greek  physician,  bora  at  Epbesus,  lived  during 
the  veipis  of  IVajan  aiad  Hadrian  (aa  98-138).  According 
to  SiAlas,  he  practised  in  Alesandiis  and  subsequently  in  Rome. 
He  was  the  chief  representative  of  the  school  of  pbjjrtkians 
known  as  "  methodists."  Two  treatises  by  htm  are  atant  : 
On  Fractures  (in  J.  L.  Ideler,  Physici  et  mdUi  minores,  i.  1841) 
and  On  Diseases  of  Women  (first  publi.shcH  in  1S.38,  later  by  V. 
Rose,  in  i88j,  with  a  6lh-rcnlury  Latin  ir.iiiilalion  by  Moschio,  a 
physician  of  the  same  school).  Of  his  most  important  work  {On 
Ac\ttc  and  Chronic  Diseases)  only  a  few  fragments  in  Greek 
remain,  but  we  possess  a  complete  I^atin  translation  by  Caelius 
Aurclianus  (5th  century).  The  Life  of  Hippotriitcs  (in  Ideler) 
^wbably  formed  one  of  the  collection  of  medical  biographies 
by  Soranus  referred  to  by  Sutdas,  and  ii>  valuable  as  the  only 
authority  for  the  life  of  the  gre.-it  physician,  with  the  exception 
of  articles  in  Sutdas  and  Stephanas  of  Byzantium  (j.v.  Kws). 
The  ImtroituitM  to  Uu  Sciaue  0/  Medkitit  (V.  Roae,  Atuedota 
frocM,  8.  xSfo)  is  fiooaideNd  ipuiloaa. 

Sec  article  by  J.  Hahn,  In  D«diambis*8  DkHmmoire  enryrlo- 
phliaue  in  mmun'  mtdiaht,  jid  scries,  torn.  10:  W.  Chri.nr, 
CkKUeUf  Mr jmOadm  IMtmim  (1898):  J.  llbeq;.  XHf  Ober- 
li^MKg  iir  Gynadulotk  du  Stmm  ttm  aplmtt  (Lcipiig,  1910). 

SORANUS,  BARBA,  Roman  senator,  lived  in  the  reign  uf 
Nero.  His  gentile  name  was  possibly  Scrvilius.  In  5:  he  was 
consul  suffectus,  ami  ipcrhaps  in  61)  pri>rons\il  of  .\sia.  The 
upright  and  considerate  manner  in  which  he  treated  the  pro- 
vincials won  him  their  atTeclion,  but  at  tlit  i-^iri.c  lime  brought 
upon  him  the  hatred  of  Nero,  who  f.  U  s()ecia!ly  aggrieved 
because  Soranus  had  refused  to  punish  a  city  which  had  defended 
the  statues  of  its  gods  agaiast  the  Imperial  commissioners. 
Soranus  was  accused  of  intimacy  with  Rubellius  Plautua 
(another  object  of  Nero's  hatred),  and  of  endeavouring  to  obtain 
the  goodwiU  of  the  provincials  by  treasonable  intrigues.  One 
of  the  chief  witneaaes  against  him  was  EgnatiusCelerof  Bctytus, 
his  dieot  and  former  tutor.  Soranus  was  condemned  to  death 
(In  65  or  88),  and  committed  anidde.  I&b  daughter  Servilis, 
who  wss  chsfiged  with  having  oonsnltcd  the  aoRcrers,  professedly 
in  regard  to  her  father's  fate,  but  in  reality  with  evil  designs 
against  the  emperor,  was  involved  in  his  downfall,  "nie 
■censer,  wbo  WM  oondamned  to  death  in  the  reign  of  VcapaaiBn 


far  Us  conduct  on  this  occaahu,  is  a  standing  aMMple  ef 
i&gratitnde  and  treachery. 
TacitUBt  Annals,  x\i.  30,  33;  BiH.  iv.  lO;  Juvenal  in.  116:  Dio 

Cassiusi  Ixii.  26. 

SORAU,  a  town  of  Germany,  in  the  Prussian  province  of 
Bran<lenburg,  on  the  Sorebach,  S4  !5  "f  1- rankfort-on- 
Oder  by  rail,  and  at  the  junction  of  lines  to  Cottbus  and  Gorlitz. 
I'lip.  (i(j05).  16,410.  ()i;e  of  the  oldest  iDwns  in  lx)wcr  Luaalia, 
Soraa  contains  a  number  ol  ancient  buildings,  among  which  the 
most  protiuiieiii  are  several  of  the  churches  (one  dating  from 
1204),  the  town  hall,  built  in  1260,  and  the  old  palace  of  IJ07 
(now  a  prison).  The  new  palace,  erected  in  1711  by  Cooilt 
Erdmann  II.  of  Promnitz,  is  utilized  for  gavenmeot  offices. 
The  varied  manufactures  of  the  town  "^p**—  doth,  linn, 
wax  candles,  starch,  glass  and  porcelain. 

Sotnu  is  said  to  have  existed  fax  840^  and  to  have  belonged  to 
the  abbqr  of  nUde  till  the  lath  ecntniy.  It  leceived  civk 
ri^ts  hi  lada  With  the  snrmandng  district,  known  aa  the 
barony  of  Sonui,  it  became  the  seat  of  successive  noUe  families; 
and  in  1400  it  was  imited  with  the  barony  of  Triebel.  The 
last  Count  of  I*romnitz,  whose  ancestor  had  purchased  both 
baronies  from  Frederick  of  Bohemia  in  1556,  sold  them  in  1765 
to  the  elector  of  Saxony  for  an  annuity  of  ia,eQOthak>S  (£l8oo). 
If.  iSi;;  Saxony  ceded  them  to  Prussia. 

Sii;  W'yrbs,  GcjchiikU  der  Ilemduiji  Suruu  und  Trit  btl  l.Vira^j ,  Iisj6). 

SORBONNE,  the  name  given  originally  to  the  college  founded 
by  Robert  de  S<jriion  in  Paris;  hence  applied  afterwards  popu- 
larly to  the  theological  iactdty,  and  so  to  the  institution  which 
is  now  the  scat  of  the  Academic  of. that  city  (see  Univeksities). 
The  Sorbonne  owes  its  origin  and  ita  name  to  Robert  of  Sorbon, 
near  Reims  (1201-1274),  who  went  to  Paris  about  the  beginning 
of  the  reign  of  St  Louia  in  order  to  qualify  for  the  iwcethoed, 
attained  high  rc^pote  by  his  sanctity  and  cfaiquence,  and  waa 
appointed  hy  the  king  to  be  Us  eenfeisor.  Aaalited  by  nyal 
liberality,  he  built  n  modest  estahlishMent  in  which  «ere 
accommodated  seven  priests  charged  with  the  duty  of  teaching 
theology  gratuitously;  to  this  he  added  a  college  of  preparatory 
studies,  all  under  the  direction  of  a  provisor,  under  whun.  w.is 
an  annual  prior  who  had  the  actual  management.  'I lie  i;ew 
institution  was  authorized  in  125;  by  a  deed  signed  by  Qticen 
Blanche,  on  behalf  of  Louis  IX.  (who  was  in  Palestine);  and  in 
i.'57  a  site  was  given  by  the  king  in  the  heart  of  the  Latin 
quarter.  It  was  declared  "  useful  to  religion  "  by  Pope  Alex- 
ander IV.  in  1250,  and  papal  bulls  authorizing  and  confirniing 
the  college  were  granted  in  1263  and  1 26S.  Destined  originally 
for  poor  students  (and  called  domus  magistrarmm  pamtmrim*, 
"  most  poor  hotise  of  masters  "),  the  Sorbonne  soon  became  a 
mccLing-placc  for  all  the  students  of  the  university  of  Paris, 
who  resorted  thither  to  beer  the  lectures  of  the  noet  laemed 
tiwofaigians  of  the  period— Gnffltome  de  Saitt  Aaonr,  Bndaa 
dc  Douai,  Laurent  I'AniMt*  VUsn  d'AiDy.  At  tho  dnw  of 
the  century  it  was  organised  into  n  full  facidty  of  thaolecy,  tad 
under  this  definite  form  it  conferred  bachelors',  licentiates' 
and  doctors'  degrees,  and  the  severity  of  its  examinations  gave 
an  exceptional  value  to  its  diplomas.  The  so-called  "  ; I'.rse 
sorbonique,"  instituted  towards  the  beginning  of  the  14th 
century,  became  the  type  of  its  order  by  the  length  and  didiculty 
of  its  tests.  Ultimately  the  profes.sors  of  the  Sorlxmne  1  anie 
to  be  'L.tiHr'!  to  not  oidy  for  lectures  and  examinations,  but 
also  lor  itogmatic  decisions  and  judgments  in  canon  law;  the 
clergy  of  France  and  of  the  whole  Catholic  world  bad  recourse 
to  them  in  dilucult  cases,  and  the  Curia  Romana  itself  mote 
than  once  laid  its  doubts  before  them,  giving  them  the  title 
of "  Concilium  in  Gallia  subsistens."  To  the  Sorbonne  beloop 
the  glory  of  having  introduced  printing  into  France  in  1489: 
within  ita  piediicts  it  assigned  quarters  for  Ulik  G«tac  and  two 
fompeniens  ht  whkh  to  act  up  their  preasca.  The  Sotbonne 
took  n  leading  pert  in  the  idighMia  discussions  whidi  agftntcd 
Fnnoe  during  the  i8th  and  i8th  centuries,  and  its  influence 
thus  inevitably  extended  to  political  questions.  During  the 
insanity  of  Cliailcs  VL  it  helped  to  bring  about  the  absolution 
of  Jean  Sans-Penr  for  the  aiMisinatien  of  thedukeof  Qrieaoi* 
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flhntly  iftennuds  h  deintiided  ud  rapfMrted  tite  coodemnatlon 

of  Joan  of  Arc;  during  the  Refonnation  it  was  the  animating 
■puit  of  ail  the  persecutions  directed  against  Protestants  and 
unbelievers:  without  having  ad^nscd  the  massacre  of  St 
Bartholomew,  it  did  not  hesitate  to  justify  it,  and  it  inflamed 
the  league  by  its  vigorous  anathemas  ai^airsi  Henry  III.  and 
the  king  of  Navarre,  hesitating  to  recognize  the  latter  even 
after  his  abjuration.  I-'rom  this  point  dates  the  beginning  of 
its  decadence,  and  wfaca  Rjcfadieu  in  1626  ordered  the  icoon- 
•tmction  of  its  church  tod  ImifliBnfi  tin  foOowing  pnitlMdc 
OOtqilet  WHS  circulated — 

*'  Imtsurata  met  jamjam  Sorbona.  Chduca 
Dum  fuiti,  incooCTma  stetit;  leaovmta  pcribit" 

The  declaration  of  the  clergy  in  1681,  which  it  subscribed, 
proved  fatal  to  its  authority  with  the  Curia  Romana;  it  revived 
for  a  short  t-me  under  Louis  XV.  during  the  struggle  against 
Janscn^sni,  h'jt  this  was  its  laat  eaploU}  it  was  ■mjjwiied  like 

the  old  universities  in  17QJ. 

When  the  university  of  France  was  organized  in  1808  the 
SorixMitie  became  the  seat  of  the  acatUmie  (Mf  Paris;  and  bet  wer n 
1816  and  i8ai  the  fKoltin  of  theology  (since  disappear^  li, 
■denee  ud  fitemtun  mn  installed  tboe.  The  university 
lanuy  ms  tiurfened  to  the  Sorbonne  in  t8i$.  Jn  1868  was 
organized  the  fioole  des  Hautes  Etudes,  and  In  1897  the  £cole 
des  Chartes  also  found  its  home  at  the  Sorbonne. 

In  1853  the  Sorbonne  was  made  the  pro])cr1y  of  the  rity  of 
Paris;  a  reconstruction  of  the  buildings,  projected  by  NaiH)lc<>n 
HI.,  was  begun  in  1SS4,  iindi.r  thi-  architectural  dircition  of 
N£not,  and  completed  in  iSisg.  The  old  church  containing  the 
tomb  of  Richelieu  was  retained  on  account  of  its  artistic  nirrit. 
This  new  Sorbonne  is  one  of  the  finest  univmity  edifices  in  the 
world,  and  has  developed  into  the  chief  French  centre  of  learning. 

See  A.  Franklin,  La  So^mie  (i^S):  Denifle,  DomiUKlt  nialifs 
i  la  fondaiioH  d*  l  uHumM  it  Ml  (1M3);  J.  A.  Randolph. 
Binary  ci  Sorbtmu. 

IQIBH*  tfas  tdM  BCM  «f  dw  Shwook  people,  whom  the 
Genansfaffl  Weadt  In  Lnaatia  (Lmniti);  tbejr  call  themMhres 
Sorbs  or  Lufi&ne.  Their  country  bicludca  the  weeten  ex- 
tmnity  of  the  iungdom  of  Saxony  and  parts  of  the  districts  of 
Hoyerswerda.  Muskau,  Kuf.bus.  Kalau,  Sprembcrg  and  Sorau 
in  Prussia;  ihcy  arc  now  surroundi  il  on  all  sides  by  Germans, 
but  they  formerly  had  them  as  ncishiiours  only  on  the  west 
along  the  Fulda,  while  on  the  north  towards  Kij[H-nirk  they 
marched  with  the  Luti6i,  on  the  east  with  the  Poles  and  Silcsians 
along  the  Queiss  and  Bobr,  and  on  the  south  were  separated 
froiB  the  fiohetnians  by  the  moimtains  that  now  make  the 
AmlfiHl  {rontier.  The  Sorbs  arc  divided  into  High  and  Low 
aloog  ft  Una  inoi  Sagaa  to  Muskau  and  Spnmbeig.  They  are 
is  all  about  i8o,eee  In  number;  80,000  Low  Sorbs  and  40,000 
of  the  100,000  High  Sorbs  arc  in  Prussia,  and  60,000  High  Sorbs 
in  Saxony.  These  have  gained  definite  rights  for  their  language 
in  school  and  administration,  so  that  Bautzen  (Budysinl.  iheir 
capital,  is  the  intclicrlual  centre  not  only  for  Saxon  subjects,  but 
for  Lill  High  Sorbs  and  I0  a  Rriat  extent  for  Low  Sorbs.  The 
first  monuments  of  both  dialects  belong  to  the  Reformation  period, 
these  being  translations  of  Luther's  Catechism  by  Warichius  and 
MoUer.  Some  Sorbs  are  Protestants,  though  the  Saxon  Sorbs 
m  mostfy  Roman  Catholics.  Early  in  the  19th  centtury  the 
Bi^  Soriw  had  a  icvival  under  the  leadenhip  of  F.  A.  Klin, 
a  Isiwyer  and  poHtidan;  A.  Sddkr,  a  eonddnaUe  poet,  and 
S.  E.  Smoler,  an  ethnofn^llltrand  publicist.  More  recent  writers 
are  J.  (''L^insk  and  J.  Radyaerb.  A  \faafa  or  Literary  and 
Linguistic  Society  was  founded  in  1S47,  and  (lublishcs  a  Casopis 
or  Perio<lical.  Meanwhile  Low  Sorb  has  remained  .ilmosi  unculti- 
vatCfl  owing  to  the  pressure  of  the  Prussian  administration. 

The  two  dialects  stand  between  Polish  and  Ccch:  they  have 
lost  the  nasal  vowels,  have  the  accent  on  the  first  syllable,  and 
make  Ij  into  i,  dj  into  z.  like  Ccch,  but  they  retain  x  and  y  and, 
like  Polish,  have  pod  for  Cech  grad.  High  Sorb  has  k, 
Low  the  original  g.  Thqf  hnve  kept  the  old  aorist  and  duaL 
Swb  is  uBudiy  prteted  In  Gemaii  blackletter  variously  adapted; 
fbo  jfarifii  pniiiishni  irnin  hnnVi  uprit  iftmr  thu  f  nrh  ijitim 


BiBLioGKArHV. — G.  Krai,  GrammaHk  der  we»diitken  Spnckt 

in  der  OberlausU*  (ttiiutzen,  1895):  K.  E.  Mucke,  Historitcie  und 
verileithendt  Laul-  w.  Formen-Lehre  d.  nUdersorbiscken  Spracht 
Uablmumiski  PrctsschriU.xvw.)  (Leipzig.  1891);  Pfuhl,  iMusUtisck- 
Wtn^tdt  WMnbmtk  (High  Soib)  flBautzen,  1866);  J  G.  Zwahr, 
SiederlausiitwiiMuilhietitsdui  Hanmodrttrbfidi  (Spremberg,  1847); 
M.  H<6rnlk,  Cttoato  (Chrestomathy  of  High  Soib)  (Bautzen.  1863); 
L.  Ilaupt  and  1.  &  Smoler,  VtOtlieder  dtr  Wtiiien  in  der  Obrr- 
und  Nirderlausm  (Grifflma,  1843-1843).  (E.  H.  M.) 

SORBY.  HENRY  CLinWI  (1826-1908),  fiigbah  micro- 
soopist  and  geologlstii  was  bom  at  WoodbouaM  near  ShdBMd 
on  the  lotb  of  May  1836.  He  caily  developed  aa  iutenst  in 
natural  sdrncc,  and  one  of  fait  Unt  papers  related  to  the  excava- 
tion of  vallc>'s  in  Yorkshire.  He  subsequently  dealt  with  the 
physical  geography  of  former  geological  fK  riods,  with  the  wave- 
structure  in  certain  stratilicd  rocks,  and  the  origin  of  slaty 
cleavage.  He  took  up  the  study  of  rocks  and  niintrals  under 
the  microscope,  and  published  an  important  memoir  On  the 
Muroscvpimi  Slructure  of  Lrystiils  in  1S58  {Quart.  Joum.  Ctd. 
Sm.).  In  England  he  was  one  of  the  pioneers  in  petiographsr; 
he  was  awarded  the  Wollaston  medal  by  the  Geological 
Socie^  of  London  in  1869,  and  when  president  of  the  aodety  he 
publiued  fat  his  •ddmses  the  results  of  original  researcbcs  od 
t  he  structure  and  origin  of  limestones,  and  of  the  non-calcareous 
stratified  rocks  (1879-1880).  He  had  prexiously  been  president 
of  thi  Rfiyal  Microsco[iica5  Society.  He  ^^Tol^•  or.  the  construc- 
tion and  u.sc  of  the  mi<  r<HSi>Lctros<"o|>e  in  the  sUidy  of  animal 
and  vegetable  colouring  mailer,  and  in  later  es.s,iys  he  dealt 
with  such  varicfl  subjects  as  the  microscopical  structure  of  iron 
and  steel,  and  the  temperature  of  the  water  in  i-stuaries.  He 
also  applied  his  skill  in  making  preparations  of  invertebrate 
animals  for  lantern-slides.    In  he  was  elected  president 

of  Filth  Colkve,  Sheffield.  He  died  on  the  gth  of  March 
1908. 

SORCERY,  magic,  enchantment,  witdictaft;  the  uae  of 

supposed  supernatural  powers  by  the  agency  of  evil  q>lrita 
called  forth  by  spells,  incantations.  &c.,  on  the  part  of  the 
magician,  sorcerer  or  v^itch.  The  word  meant  originally  divina- 
tion b\  means  of  the  casting  or  dra\.ing  of  lots,  and  is  derived 
from  the  U.  Fr.  sorcerU,  sortitr,  a  sorcerer,  Med.  Lat.  sortiariut, 
one  who  practises  divination  by  lots,  ttrttx  (see  MACK,  DiVIRA- 
TioN  and  WiTCHCR^vrr). 

BORDELLO,  a  13th-century  Italian  troubadour,  bom  at 
Mantua,  who  is  praised  by  Dante  in  the  Dt  vulgari  dtquie, 
and  in  the  Pvrgaitrit  made  the  QFpe  of  patriotic  pride.  He 
is  also  the  boo  ol  a  weU-knom  poem  by  Robert  Biowning. 
The  raal  Sorddlo,  so  tar  aa  we  have  authentic  bets  about  ma 
life,  hardly  seems  to  justify  these  ideaHatiooB,  though  he  was 
the  most  famous  of  the  Italian  troubadours.  About  i2to  he 
appears  at  I'lorcmc  in  a  laveni  brawl;  and  in  1226,  while  at 
the  court  of  Richard  of  lioniiazio  at  \'erona,  he  abducts  his 
master's  wife,  Cuniz^'.a,  at  '.he  in.stigation  of  her  brother,  Ezze- 
lino  da  Romano.  The  scandal  resulted  in  his  flight  (i2jg)  to 
i'rovcncc,  where  he  seems  to  have  been  for  some  time.  He 
entered  the  service  of  Charies  of  Anjou,  and  probably  accom- 
panied him  (1265)  on  his  Naples  eiqiedkion;  fat  1366  he  was  a 
prisoner  in  Naples.  The  last  docuinentaTy  nentloo  of  Urn  is 
in  1269,  and  be  is  supposed  to  have  died  in  Provence.  His 
didactic  poem,  L'Ensenhamem  d^tHtr,  and  Us  love  songs  and 
satirical  pieces  have  little  in  common  with  Dante's  presentation, 
but  the  invective  against  negligent  princes  which  Dante  puts 
into  his  mouth  in  the  7th  canto  of  the  Purgiitfiria  is  more  ade- 
quately (jaralleled  in  his  5'trrcfr,'o(  1  1  :  r,  1  on  the  dea;h  i  l  his 
patron  Blacatz,  where  he  invites  the  princes  of  Chri.>-teiulom 
to  feed  on  the  heart  of  the  hero. 

For  SordeUo's  life  and  works  see  the  edition  of  Cesare  de  LolUs 
( I  latic,  1896):  Icr  Bmwnfaig's  poem  sea  Stopford  BnwU's  Jw—fag 
(1902). 

80RD1M0,  SORDONI,  SoRDCNi,  Italian  terms  sonuwhat 
promiscuously  applied  by  various  writers  (i)  to  contrivances 
for  damping  or  muting  wind,  string  and  percussion  instruments 
(5«rdtffO:  (2)  to  a  family  of  obsokte  wind  instruments  blown 
by  means  of  a  double  reed  (fsfrfnii  or  SMkm);  (3}  to  a  stringed 
iastraiiaent.  To  these  nost  also  be  added  the  SmMim  M 
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Sordfllina.  a  kind  of  muscite  invciuttl  (see  Bxcptrt)  in  Naples 
in  the  17th  rnitury.  .im!  cvi  lfnily  named  after  class  2. 

1.  l'nd<T  li'.i'  l;.i!i.t:>-  triiu  -•^rdini  arc  rompri«xl  the  (lanifHTi- 
U»ei1  wild  ^tnn^c'i  inbtrunicnt-;,  >uch  ;is  the  viulin,  and  (he  lUmiRrs 
of  ke\liii,itii  Lii-.t riimcnt>,  .ill  well  kno*n,  and  described  with  the 
ilUtrumcntB  themselves.  As  a  certain  amount  of  misconception 

_>  conoeraing  the  terdimi  (Fr.  sourdines.  Get.  Ddntpfer),  u»ed 
tht  l6th  century  with  the  trumpet  and  later  with  the  horn, 
tbey  my  be  hriclH'  dei^i-rilMxl.  It  would  appear  that  the  art  h:i» 
almoat  been  lost  of"^  making  mules  fur  tninijiets  and  French  horns, 
which  thould  affect  the  timbre  only,  RivmR  it  a  certain  veile<l 
myiterimM  quality  liinilar  to  that  of  the  ions  bcufhis  or  hand- 
stopped  note*,  but  affecting  the  pitch  not  at  all.  Wc  itrad  that 
when  it  is  necessary  to  produce  this  peculiar  timbve  on  the  valve- 
bom,  a*  for  instance  in  WaKner's  Rheintold,  the  rfaa  of  a  Mllli  tone 
in  pitch  cauK-d  by  the  introduction  of  the  mute  or  the  band  into  the 
bell  of  the  horn  must  be  compenmted  by  imeem  of  the  MCond 
piston  which  lowers  I  he  pitch  a  semi-lone.' 

If  the  sorilin.i  sixd  c.irU  ir.  the  17th  centu.-y  had  had  this  effect 
of  r,(isinx  the  pitch,  the  f.ict  wouhl  have  been  stated  by  such  writers 
as  Mcr-icnne  and  Praetorius;  it  would,  moreover,  have  rendered 
the  mute  usele»«  with  instrumcniti  on  which  no_  lort  of  com- 
pecsation  was  po^blc.  H.  Domnich  '  and  J.  FtOblich,*  however, 
dencribe  the  sordino  which  leaves  the  pitch  unaffettcd:  it  con- 
sisted! of  a  htillow  cone  of  wimhI  i<r  c;ir<ll"»,iril,  triinr.ited  at  the 
ajK'X  to  allow  ihc  .lir  r^^  i).iss  thr.njjjh  and  c~c.>[x-  thmuv-'i  a  hole  in 
the  base.  The  bore  of  the  instriiimnt  ihuf  1  uritimuii  thrcu!y;h  the 
cone  of  the  niute  w.is  the  osciitial  [wiint,  and  the  i>ri jporl inns  to  be 
maintained  between  the  diameiens  of  the  two  bore*  were  also,  no 
dottbl,  of  inqioftame,  Domnich  espnirfy  etatca  that  it  «aa  when 
Hampel  nbstftuted  a  plug  of  cotton-weal  tthoefoie  loHd  and 
providing  no  rcnrr.1l  ixiaaage  for  the  air)  for  the  atute,  that  be  found 
the  pitch  of  ti  >■  II  rafiied  a  ■emi-tone.  Domnich'*  evidence  is 
of  value,  for  i.u  f. 11  her  was  a  hom-ptayer  Contemporary  with 
llam|K-1,  .mil  he  liinw  if  v,.)..  tlic  ini tmate  friend aMoolMiiie of 
Punto,  Hampd's  most  celebrated  pupil. 

2.  The  MMKK  or  mrioni  family  are  often  confused  with  the 
doicians  ^Fr.  eouriaud.  Eng.  Marie  eurtaU,  Get.  Kort  or  Korlholl), 
from  which,  however,  they  differed  radically.  Tliis  difTcrcncc 
Iras  not  iindcrstocKl  by  Michael  Practorius,  who  acknowletlges  his 
mystification.  The  rontra-b.Tis  sonlun,  he  says,  hardly  h.ilf  the 
Icnj^h  of  the  contra-f.iiiotto.  is  yet  practically  of  the  s.inie  pilch, 
which  is  a.^tonishing  since  the  imrc  is  only  iloublr  once  u(>in  itf^-ll 
as  in  the  fagotto.  The  k  irt  liki  v  i--  1-.  of  the  viim'  vi/e  the 
ba$»  Mrdun,  and  yet  in  pitch  it  i.^^  but  .1  tenor.  The  following 
ducripUoa  of  the  oonitniction  and  acoustic  pnfiertie*  of  the  sordom 
wilt  dear  tip  the  mystery.  The  body  consMed  of  a  cylinder  of 
wood  in  which  wx-re  cut  two  parallel  channel*  of  narrow  cvlindrical 
bore,  communicatiflg  with  each  other  at  the  bottom  through  a 
bend,  but  not  with  ambient  air.  M  the  top  of  the  cylinder  was 
fitted  a  <louble-rcctl  mouthpiece  giving  access  to  the  column  of  .lir 
at  one  end  of  the  bore,  while  the  other  was  vented  through  a  small 
bole  in  the  side,  similar  to  the  finger-botes;  in  the  tenor,  baas  and 
contra  members  of  the  family,  the  reed  was  attached  to  a  cur\'cd 
brass  crook  similar  to  that  of  the  fagotto.  So  far  the  description 
would  almost  apply  to  the  dolcian  also,  but  in  the  latter  there  is 
the  radical  dilTerence  thai  the  bore  of  the  channels  is  conicil,  so 
ih.jt  it  has  the  aioijstic  pru[HTiHs  "t  the  o[Hn  i-iii>e.  The  sordun, 
however,  having  a  c>Uni!rical  liore,  ha>  the  acoustic  properties  ol 
the  stoppetl  pif>e,  i.e.  the  sound  waves  are  twi-re  the  length  of  the 
pipe,  so  that  to  produce  a  sound  of  any  given  pitch,  for  instance 
for  C,  the  bore  need  only  lie  half  the  length,  i^.  4  ft.  lone.  0%er- 
btowinc.  on  the  soriloni,  moreover,  produced  a»  first  liarmonic 
(the  only  one  required  for  reed-blown  instruments  in  onlcr  to  prixluce 
the  ili.iMnic  s<.ile  for  the  second  octave)  not  the  oit.i\c.  but  the 
twelfth,  or  numlHT  ,1  of  fhe  series.  This  iiccmints  lor  itii-  fart 
that  in«trumein>>  ol  the  (.ii:  iUii  .irni  ■lilci.m  x\\h-  reijnire  1>ut  d  or 
7  boles  to  jive  the  diatonic  scale  throughout  the  compass,  w  hereas 
the  fordont  require  11  or  la  hole*.  Praetoriua  ataCea  that  thu.'^' 
figured  by  him  (Plate  XII.)  have  12  open  holes,  and  that  aome  sikti- 
mens  h.T\e  in  .elilition  two  keys;  a  hole  is  also  bored  through  the 
bottom  o:  th(  1  -^trument  to  allow  the  moisture  condensed  from  the 
breath  io  I1  'li.iken  out.  The  12  holts  are  stopp«l  by  means  of 
fingers  ami  thumbs  and  by  the  ball  of  the  hand  or  the  lK>h)-  uniler- 
part  of  the  joints  of  the  fingers.   The  compass  of  the  5  sizes  of 

'1  waa  aa  follows: — 


Co^^baa*. 


_to_ 


3= 


Tenor  or 
Aho. 


•See  Victor  Mahillon,  "  Le  Cor,  "  /mtnMMMr . A . antf,  pC.  ii. 
(Bnisaek  and  London,  1907),  pp.  u  and  S3- 

*  MtAodt  de  premier  et  4t  UfOM  cor  (Paris,  c.  1 807),  pp.  x  and  4. 

■Vollst&ndige  thcor.-pokt.  MuMklchre  fOr  alk-  bei  dcm  Or- 
dmtergeUauchlicbe  Imtrumeale  (Cologne  and  Bonn,  c  Hit). 


Two  sourdinca  taelon|in(  to  the  Mnaeitm  of  the  Bramda  4  

toire,  Mid  to  be  faMmile*  of  Mxne  inttnmenta  betonainff  to  the 
emperor  Maaimilian  I.'s  band,  arc  rcprodjced  in  Captain  C.  iL  I^y** 
Pru  rifjitve  Qilgiagiw  of  Musiail  InUrumemIs  (London,  1891).  They 

differ  slightly  in  construction  from  the  Italian  instruments  described 
liy  I'raeloriu.s.  The  .^iraighl  crook  is  !*t  in  tlie  ^i<le  of  the  instru- 
ment, almost  at  right  angles,  the  top  of  the  cylinder  is  surmounted 
by  a  cap,  and  there  are  but  6  open  holes,  the  rent  being  coA-ered  by 
bras*  faeya  in  wooden  boxes.  The  pitch  of  these  instruments  tics 
within  a  seinl-tone  of  that  of  the  oontta-baa*  and  haaa  of  naetortiM. 

(ICS.) 

SOREL.  AGN£S  (r.  HJ3-i45c),  mistress  of  King  Thiirlcs  VTI. 
of  !•  ranee,  w.is  born  of  a  family  of  the  lci,scr  nobility  at  1'  romen- 
icau  in  Tourainc.  While  si  ill  a  girl  she  was  attached  to  the 
service  of  Isabel  of  Lorraine,  queen  of  Sicily,  wife  of  Reni 
of  Anjou,  the  brother  in  law  of  (Charles  V'll.  Frotu  1444  tintil 
her  death  in  1450  she  was  the  aclcnowledged  mistress  of  the  king, 
the  first  woman  to  bold  that  semi-ofljcial  position  which  was 
to  be  of  10  great  impoftanoe  in  tlie  mtMequent  hiatoiy  «(  (he 
old  rEgime.  Her  aacoidaacy^  dated  from  the  feativaJa  at  Nancy 
in  1444,  the  firrt  bnlliaat  oouit  ol  Gmto  VIL  Hen  het  great 
beauty  captivated  the  icing,  whawkwe  fiv  her  remained  constant 
until  her  Jeath.  He  gave  lier  malth,  ca^slcb.  a-i  i  laiul.s.  and 
secured  for  her  the  state  and  distinction  of  a  queen.  I  hi.s  lir^i 
public  recognition  of  his  iiiisircss  by  a  king  of  Fnuiic  scandal- 
ized all  Roo<i  |x-ople  and  artakcuc<l  jealousy  atid  inlriKue.  Her 
sudden  death  from  d>"scnlery,  shortly  after  the  birth  of  her 
fourth  child,  was  accordingly  attributed  to  poison.  Burguniiian 
historians  even  o|>enly  accused  the  Dauphin,  aficrwwds 
Louia  XI.,  of  iier  death,  and  later  tlie  enemict  of  Jacques 
Coeur,  in  tlicir  sewdi  for  crincs  to  be  brought  niainst  bin, 
used  this  nuMNir  to  chaige  him  witli  the  one  crime  most 
Ultcly  to  turn  the  king  against  him.  Her  heart  was  buried 
in  the  abbey  of  Jumiegcs,  her  body  in  the  collegiate  church 
of  Lrochcs.  Contcmporar}'  writers  all  bear  witness  to  her  extra- 
on  I  i  nary  iK-auty,  but  DO  gcmiitte  poitmits  of  her  bave  ooms 

down  to  us. 

Legend  has  m.ide  an  entirely  di.Tcrcnt  character  of  this  first 
official  mistress  of  the  French  kings.  The  date  of  her  birth  was 
placed  at  about  1409,  her  liaison  with  the  king  dated  from 
1433-  Then,  so  the  5lor>'  ran,  she  drew  hiin  from  his  indolence, 
continuing  the  work  of  Joan  of  .\xc,  both  by  nerving  the  king 
to  warlike  enterprises— she  did  a{i|)niently  iixiuoe  liim  to  take 
part  personally  in  the  amqnest  of  Nocmandy — and  by  sonound* 
ing  him  with  that  band  of  wise  advisers  wlio  really  adminis- 
tered France  during  her  ascendancy.  Recent  investigation  has 
exploded  this  romani  ir  siory  by  simply  showing  that  Charles 
had  not  met  her  i:n\H  ten  years  later  than  in  the  legend. 
Instead  of  beiiiL;  'li:  •ole  gcxxi  angel,  she  &L-ems  rLi'hcr  to  have 
demoraliied  the  king,  who.  hither (o  ch;iste,  henceforth  gave 
himself  up  to  courtesans.  Vet  she  favoured  the  best  advisea 
of  the  king,  and  at  least  in  this  deserved  the  gratitude  of  the 
realm.  Pierre  de  Brfia6  urcnw  cspedaOy  to  hvn  used  Acnes 
to  gain  his  ascendancy  over  the  king. 

See  A.  Vallet  de  Viriville's  articles  in  BiUiolhiiue  dt  F&tk  dtt 
ckarlts  iud  scries,  tom.  L);.and  R.  Duquesne,  Vie  M  ntiUmu 
cefsflte  «•  Is  MI*  Ssnf  (1909). 

SOREL.  ALBERT  (1^42-1006^.  French  historian,  was  bom 
at  Hor'.tlcur  on  the  i.ith  of  .\ugust  1.S4J.  lie  was  of  a  charactcr- 
i>t!i  illy  Xorin.an  ty^>t^  an<l  remained  all  his  life  a  lo\er  of  his 
native  province  and  its  glories.  His  father,  a  rich  manufac- 
turer, would  have  liked  him  to  succeed  to  the  business,  but  his 
literary  vocation  prevailed.  lie  went  to  live  in  Paris,  where  he 
studied  law,  and  after  a  prolonged  stay  in  Germany  entered  the 
Foreign  Office  (iSM).  He  had  stiaogiy-devdiaped  literary  and 
aitistie  tastes,  wis  an  entbnsiaatic  muakian,  even  composing  n 
little,  and  wrote  both  verses  and  novels,  which  appeared  a  little 
later  (LaGrandf  Palaise,  1785-170.?.  in  1871,  Le  Docleur  Egra  in 
187  ^)-,  but  he  did  not  go  mudi  iiuu  ;..'>cie(y.  He  was  .anxious  to 
know  .ind  undcrst.inrl  present  as  well  a.s  past  events,  but  he  was 
.ibovc  all  things  a  sludcni.  In  1^70  he  w.is  chosen  as  secretary 
by  M,  de  Chaudordy,  who  had  been  sent  to  Tours  as  a  delegate  in 
charge  of  the  diplomatic  side  of  the  problem  of  natiotud  defence; 
in  these  afiairs  he  proved  himself  a  most  valuable  coliaboiator; 
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he  was  unremitting  in  his  labours,  full  of  finesse,  good  temper 
and  exccUciU  judgmcni,  and  at  the  &ame  time  so  discreet 
that  we  Ciiii  u;ily  gues^  at  the  part  he  played  in  these  terrible 
crises.  After  ihi-  war.  \s  hcn  Houtmy  founded  the  £cole  librt  dts 
scieiua  pfldiqut!,,  Sord  was  appointed  to  teach  diplomatic 
history  (187^,1,  a  duty  which  he  performed  with  striking  success. 
Some  of  his  courses  have  formed  books:  Le  TruiU  dc  Paris  du 
30  ttmembn  1815  (1873);  Histoire  diplomatique  dc  la  guerre 
Jranco-alUmandc  (1875);  *'<^  i*''')'  Prtcisdu  droit  dcs 

gens  which  he  published  (1877)  in  collabontion  with  his  colleague 
Tbtodote  Fuack-BicDUiiiik  In  1875  Socil  left  the  Foreign 
OffiM  ud  becuie  fnenl  McnUtiy  to  the  nawly-civated  office 
of  Um  MijdiMw*  iu  shuu.  Hen  aialii,  in  n  <»Bta>i»l  poation 
when,  irftlwut  heavy  respooaihilities,  he  could  ohwnre  ind 
review  affairs,  he  performed  valuable  scr\icc,  especially  under 
the  presidency  of  the  due  d'Audiflrcd  Pas<iuicr,  who  was  glad  to 
avail  himsclt  of  hi.s  advice  in  the  most  serious  criM.-s  of  internal 
politics.  His  (luiicb  Icfi  him.  however,  sut>ki(nt  leisure  to 
enable  liim  to  accomplish  t  he  rt.  at  work  of  his  life,  IS  I'.urope.  e!  la 
ririilutiiyn  fran(iiise.  His  oltject  was  to  do  over  again  the  worit 
alrea<ly  done  by  .Sybcl,  but  from  a  les?i  rcslricted  point  of  view 
and  with  a  clearer  and  n.oie  calm  understanding  of  ;he  chess- 
boudof  Europe.  He  spent  almost  thirty  years  in  the  ]>rci)ara- 
tion  and  composition  of  the  eight  volumes  of  this  history  (vol.  i., 
i<Sh;;  vol.  viii.,  1904).  For  he  was  not  merely  a  conscientious 
scholar;  the  analysis  of  the  documents,  mostly  unpublished, 
on  French  diplomacy  during  the  first  years  of  the  Revolution, 
which  he  publtthcd  iu  the  Rum  Utianqm  (voL  v.-vii.,  x.-xui.)> 
■how*  with  what  tcnvuhmt  care  ha  read  the  iMwinnftMe  dee- 
patches  which  paaeed  under  hb  notke.  He  was  abo,  and  above 
aU  things,  an  artiat.  He  drew  men  from  the  point  of  vtow  ol  a 
psychologist  as  much  as  of  a  bistoii&n,  obscr\'ing  them  fn  their 
surroundings  and  being  interested  in  showing  how  greatly  they 
are  slaves  to  the  fatalit>  of  history.  It  was  this  lat-ility  which 
led  the  rashcst  of  the  Convennonals  to  resume  the  trauilion  of 
the  .\ncien  RtRime,  and  causdl  ihi-  re\'olutionary  pr<)i>a(;ani!a 
to  end  in  a  system  of  alliances  and  annexations  which  carried  on 
the  work  of  Louis  XIV.  This  view  is  rcrtainly  suggestive,  tnit 
incomplete;  it  is  largely  true  when  applied  to  tbc  men  of  the 
Revolution,  incxpcricncc^l  or  mediocre  as  thev  were,  and  in- 
oompetcnt  to  develop  the  enormous  enterprises  ol  Napoleon  1. 
In  the  earlier  volumes  we  are  readily  dominated  by  the  fiandctir 
and  nlentlcas  logic  of  the  dranw  which  the  author  nnfoMt 
befmow  e>'es;  in  the  later  onea  we  begin  to  ntake 
vations;  but  on  the  whole  tlie  week  ia  to  oomplete  and 
fnUy^coMtmcted  that  it  conmands  our  adndation.  Side  bjr 
side  'with  this  great  general  work,  Sord  undertook  various 
detailed  studies  more  or  less  directly  bearing  on  h»  subject. 
In  La  Quaticu  d'Orient  au  X  VIII'  siirU,  Its  origines  de  la  triple 
alliance  (1878).  he  shows  how  the  partition  of  Poland  on  the  one 
hand  reversed  the  tradition.al  policy  of  I'rancc  in  eastern  Europe, 
and  on  the  other  hi'nd  contributed  towards  the  salvation  of  re- 
publican France  in  i  /oj;.  In  the  (iranils  t':ri?r.ii!i  series  he  was 
responsible  for  Monic'qui^u  1  1.H.S7)  and  M mr  tlr  .V/c.'r/  1  iSoi);  the 
portrait  which  he  draw.s  of  Monlesijuieu  is  all  the  more  vivid  f.ir 
the  intellectual  atlinilies  which  existed  between  him  and  the 
author  of  the  L^Uns  persanes  and  the  EsprU  its  M$.  Later, 
In  Bonaparte  tt  Hoclie  cn  1707,  he  produced  a  critical  compariwm 
which  is  one  of  his  most  finished  works  (t8g6);aad  in  the 
MumeU  dtt  milnuHoiu  doimSa  am  ambattadtun  he  pmpmA 
wiLLdcnlii«irithAatiiE(i884}.  Moit  of  uddn  wUch 
to  flOBtiifavted  (0  vailMis  mAtm  and  to  the  Ttmpi  newspaper 
hiwe  iMcn  coQectcd  Into  velaaiea:  Estak  dfkti$tirt  tt  dt  trUique 
(tSSji^f  Leclures  kitlanvta  (1S94),  Nomeaux  emit  d^kisloire  H 
is  enkque  (1808),  £tudes  de  liltt'olure  ft  d'HSUnre  (looi):  in 
these  are  to  be-  found  a  great  ileal  of  information  ,md  of  idras 
not  only  alxiu;  p<ililical  men  uf  ihe  last  two  tcnturics,  but  also 
about  ccrt;un  literary  men  and  artists  of  Normandy.  Honours 
came  to  hitn  in  aljiinii.uice,  ,is  an  eminent  writer  ami  not  as  a 
public  otVici.i;  He  iv.Ls  elerled  a  member  of  the  Vcidfmie  dcs 
sciences  moiaks  ct  politiqucs  (December  18,  iH^)  on  the  death 
«C  VmtbA  da  Coulan«Be,  and  ol  the  AaMMnio  inncain  (iBm) 


on  the  death  of  Tkine.  VB^  speeches  on  Us  two  iOustriouB 

predecessors  show  how  keenly  sensible  he  was  of  beauty,  and  how 
unbiased  was  his  judgment,  even  in  the  case  of  those  whom  he 
most  esteemed  and  loved.  He  had  ]ujI  obtained  the  great 
Prix  Osiris  of  a  hundred  thousand  francb,  coiiferted  for  the  first 
time  by  the  In&iitut  de  I  rance,  when  be  was  stricken  with  Ml 
last  illness  and  died  at  Paris  on  the  29th  of  June  1906. 

(C.  B*.) 

SOREL,  CHARLES,  Sieur  de  Souvignv  (1597-1674).  Fieoch 
novelist  and  miscellaneous  writer,  was  bom  in  Paris  about 
1597.  Very  iittk  la  known  of  hia  life  oaecpc  that  in  (6m1>bwm 
historiographer  of  France.  Ho  wrote  on  acieooe,  histaty  and 

religion,  but  is  only  remembered  hf  Ul  mmill  He  tdad  to 
destroy  the  vogue  of  the  pastoral  MmiMO  hjf  Wlltil^C  ft  novd 

of  adventure,  the  Hitttin  eami^m  it  framion  (1623).  Thk 
episodical  adventtircs  of  Franrion  found  many  readers,  who 
iir\'<  rt!u  Ir-s^  rcf.(  r>-i'i:l  ihcir  .idmir.ition  for  the  Astrie  it  was 
julcnded  -.i)  ruiuule.  .Sorel  <lccii;td  to  make  his  intention  un- 
mistakaliie,  and  in  Lt  Bcr(,er  exlnjvijfiartl  (3  vols.,  1627)  he  wrote 
a  burlesque,  it:  which  a  Parisian  shop  boy,  his  head  turned  by 
sentiment,  chooses  an  uniireiKis,s<-ssinK  mi;>tr'>ss  and  starts  life 
as  a  shepherd  with  a  dozen  sheep  on  the  banks  of  the  Seine. 
Sorel  did  not  succeed  in  founding  the  novel  of  character,  and 
what  he  accomplished  was  more  in  the  direction  of  farce,  but 
he  struck  a  shrewd  blow  at  romance.  Among  his  other  works 
arc  Pdyandre  (1648)  and  La  CamuitimKe  dcs  tons  thrts  (1673). 
He  died  in  Paris  on  the  8th  of  March  1674. 

tOUU  a  town  and  peat  of  cntiy  of  Qim^mc,  Canada,  capital 
of  Kidi^lan  oonnty,  4*  ib.  NJB.  ol  Montreai,  at  tlK  oonflaeaoe 
of  tlie  KIddkn  and  St  Lawrence  riven.  Fop^  (1901),  7057.  It 
ia  on  the  Grand  l^unk  and  the  Quebec  Southom  railwaya,  and 
is  a  port  of  call  for  the  Montreal  and  Quebec  river  stcamerii.  Il 
contains  iron  and  leather  mantifactorics,  and  shipbuilding  is 
curried  on.  It  cKCupics  the  site  of  a  fort  built  in  1665  by  \.  de 
Tracy  to  guard  the  route  by  way  of  the  Richelieu  to  Lake 
Champlain  and  the  Hudson,  and  li  named  after  the  iat  coib- 
mandant  of  the  garri.'ion. 

SORGHUM,  a  genus  of  gra.sses  belonging  to  the  inhc  Andro- 
pogoneae,  and  including  one  of  the  most  important  tropical 
grains,  Sorghum  utlgare,  great  millet,  Indian  nuUet  or  Guioea 
com.  In  India  it  is  known  as  jamari  (Hindustani),  Jtmori 
(Bengali),  cAotum  (Tamil),  and 
joKM  (Tehifu),  and  In  the 
West  Indiea  as  Negro  or 
Goinen  Om.  It  ia  •  atnng 
gtsBB,  glowing  to  a  lieii^  ^ 
from  4  to  8  or  even  16  ft.;  the 
leaves  are  sheathing,  solitary. 


and  about  2  in.  broad  and  ft. 


in  length;  the  panicles  are 
contracted  and  dense-,  and  the 
grains,  which  are  enclosed  in 
husks  and  [)r(!teeted  by  awns, 
are  round,  hard,  smooth,  shin- 
ing, brownish-red,  and  some- 
what larger  than  mustard 
seeds.  The  plant  is  cultivated 
in  various  parts  of  India  and 
other  countries  of  Alia,  in  the 
United  Statca,  and  in  the 
south  of  Ewope.  Its  eulns 
and  leaves  aSord  dceUcBt 
fodder  for  cattle;  and  tte 
grain,  of  which  the  yield  in 
favourable  situations  is  up- 
ward* of  a  hundredfold,  is 
used  for  the  same  purposes 

as  maize,  rioe,  com  and  other 

cereals. 

Speaking  of  its  cultivation.  F^uard  Hackel  (in  his  article  on 
"  Grasses  "  ia  Die  natttrlichen  Pfltmm^amUeti)  says  the  culture 
of  Soq^uB  probably  had  its  origia  In  Abica,  where  a  variety 
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known  as  durra  is  now  cultivated  over  the  entire  continent,  and 

has  become  the  most  important  cerr.-il;  the  natives  also  rhcw 
the  stem,  whirh  contains  sugar.  In  Europi.-  it  is  raiiicd  less  for 
bread  lha.n  for  mechanical  [mrposes;  the  panirles  are  made  into 
the  so-called  rice  brooms  and  into  hnjshrs.  In  (irrmany  it 
18  occasionally  raised  for  green  fodder.  Fnim  ihc  trui'.  ;hi' 
Kaffirs  make  an  alcoholic  drinlc,  Tialvc,  and  the  negroes  one 
known  a-s  Mrrisa.  Allied  species  are  S.  bicolor,  much  valued 
in  India  as  a  forage-plant,  and  5.  saccharalum,  commonly  called 
aorghum  or  Chinese  sugar-cane,  vhich  is  extensively  cultivated 
in  Cliuu,  Nortli  India  ud  Africa.  Tlie  latter  (pedes  is  gram 
ia  Aowtica  tMeBj  for  the  manufacture  of  mnhmiir  bom  its 
JvlOBf  ud  in  Ftaiice  ae  a  aource  of  alcohol. 

AtuUaeooimtdf  tiieciiltivatioaand  uMof  thespcciesin  India  will 
be  fouiul  ia  Sir  G.  Watt's  Diaitwary  of  Iki  BtmumU  PtadrntU  if 
IwUa  (iSgs). 

SORIA,  a  province  of  Spain,  formed  in  1333  of  districts 
belonging  to  Old  Gistile,  and  Iwundcd  on  the  N.  by  Logrofto, 
E.  by  Saragossa,  S.  by  Guadalajara  and  W.  by  Segovia  and 
Burgos.  Pop.  (1900),  150.462;  area,  3083  sq.  m.  Soria  is  a 
bleak  and  lofty  region,  hounded  on  three  sides  by  mountains. 
A  range  of  sierras  culminating  in  the  ]>eaks  of  Urbion  (-^Sq  ft.) 
and  Ccbollcra  {713Q  ft.)  on  the  north,  and  the  preal  Sierra  del 
Moncayu  (7707  ft.)  on  the  cast,  separate  the  valley  of  the  Duero 
(Douro)  from  that  of  the  Ebro,  while  on  tlie  SOuUi  it  is  divided 
from  the  valley  of  the  Tagus  by  a  continuation  of  the  Sierra 
Guadarnuna.  Almost  the  whole  of  the  (irovincc  belongs  to  the 
ftgkm  imtered  by  the  DoeiD  and  its  affluents.  This  river  rises 
amoagthe  iODthcni  ibiMa  of  UibiOD  and  txunnm  the  prawince 
ia  a  dicuitoas  coinse,  first  to  the  south  and  then  to  the  west. 
Hw  other  itvens  are  mostly  aflhients  of  the  Duero,  hut  a  few  of 
the  tributaries  of  the  Ebro  liave  their  sources  within  the  limits 
of  the  province.  The  soil  is  not  remarkable  for  fertility ;  a  large 
profKirtion  <if  the  area  being  occupied  with  barren  mountain.s, 
which  are  covered  vsith  snow  for  a  great  part  of  the  year.  There 
are.  however,  in  some  places  extensive  forests  of  pine,  oak  and 
lieerh;  while  in  others  there  are  large  tracts  of  pasture  land,  on 
which  nuii.lnrH  of  tattle,  sheep  and  swinc  are  reared.  Grain 
and  vegetables  are  raised,  but  neither  of  verj'  good  qu.%lity  nor 
in  sutTicicnt  quantities  to  supply  the  wants  of  the  population. 
The  climate  is  cold  and  dry,  and  the  scenery  grand,  but  austere. 
Most  of  the  people  are  employed  in  farming  and  rearing  cattle; 
but  the  cutting  and  sawing  of  timljcr  and  the  preparation  of 
cfaaicoal  also  occupy  a  considerable  number.  There  is  a  great 
want  of  raads;  and,  although  three  railways  traverse  the  pn>- 
vfaice,  ammeroe  ia  consequently  very  limited.  Fnie  wool  was 
formerbr  pioduced;  but  the  only  haportant  articles  of  tnde  at 
present  are  timber,  salt,  asphalt,  kather  and  rhrwfj  which 
are  sent  to  Madrid  and  Aragon.  Salt  and  aspiialt  are  dia  Only 
minerals  worked,  though  others  are  known  tO  odst.  The 
capital,  Soria,  i.s  described  below.  The  only  Other  tOWU  with 
more  than  3500  inhabitants  is  Ki  Hurgo  de  Osma  (3509),  an 
cpiscojwl  see.  Between  and  i(>co  the  population  decreased 
by  nearly  7000;  its  density  in  the  last-nime<l  year  was  37-7  per 
sq.  m.,  or  lower  than  that  of  any  other  Spanish  provime  exrojit 
Cucnca  (37-6).  The  gradual  depopulation  of  many  districts  is  due 
to  the  stagnation  of  industry,  and  the  attWCtlwi  «f  emigrants 
to  large  towns  outside  the  province. 

gORIA,  the  capital  of  the  Spanish  province  of  Soria;  on  the 
right  bank  of  the  river  Duero  (Douro),  155  m.  N.E.  of  Madrid 
by  the  Madrid-Alcuneza-Soria  railway.  Pop.  (1900),  7151. 
Sofia  baa  a  psovindal  institute,  achooh  for  teachers  of  both 
icna,  nuny  primaiy  schools,  SBwiagi  tmaka,  two  hospitals, 
hanacks,  a  tbeatn:  and  a  bull-ring.  The  cfauidMS  of  Santo 
Domingo  and  San  Nicolas,  the  doistem  of  the  convent  of  San 
Juan,  and  several  other  ecclesiastical  buildings  are  fine  specimens 
of  Romancstiuc  work  of  the  uth  and  13th  centuries.  Near  the 
Duero  are  the  ruins  of  the  old  <  itadel,  and  in  m-my  plates  the 
remains  of  the  13th  century  walls  of  the  city  are  yet  standing. 
The  more  mcKlern  streets  are  clean  and  well  jiaved.  The  Itridgc 
across  the  Duero  is  a  massive  structure  which  formerly  had 
•  tower  in  the  centre.  The  pa|niiatfa»  ia  dddiy  agiiailtuial; 


but  there  are  also  flour  mills,  tanneries,  potteries,  kc.\  and  some 
trade  in  timber,  wool  and  fnii;  is  tarricil  <in.  The  IlnTian  and 
Carthaginian  city  of  Numanlia,  ca(ilurea  Lii  1  j.i  b.c.  by  the 
Romans,  after  a  long  and  heroic  resistance,  was  situate<l  <  m 
N  ,  on  a  hill  overlooking  the  confluence  of  the  sm.\ll  river  Tcra 
with  the  Duero. 

SOROKI,  a  town  of  south  Russia,  in  the  government  of 
Bessarabia,  81  m.  N.N.W.  of  Kishinev,  in  a  narrow  ravine  on 
t  he  right  bank  of  the  Dnieper.  Pop.  ( 1 900),  35,523,  half  of  whoa 
were  Jews.  It  b  an  important  river  port  for  the  export  of  com, 
wool,  fruit,  wine  and  cattle.  Formerly  it  was  the  old  Gcnoeae 
oohmy  of  Olchionia,  and  has  still  the  ruins  of  a  i3tli-oeBt«y 
Genoese  castle.  IntheigtboentuiytheMoldavianBeiactedbMe 
a  fort,  wUch  the  Poles  took  m  the  17th  eentmy.  fttcrtheGrBBt 
captured  the  place  in  1711,  but  it  was  returned  to  the  tvAt,  and 
was  only  definitely  annexed  to  Russia  in  i8t  2.        (M.  H.  S.) 

SOROLLA  Y  BASTIDA.  JOAQUIN  (1863-  ).  Spanish 
painter,  w.as  bom  in  Valencia,  and  received  his  art  education 
first  in  his  native  town  and  under  F.  Pradilla,  and  then  in  Italy 
and  Paris.  His  fir^t  striking  success  he  achieved  with  "  .Vnother 
Margaret,"  which  was  awarded  a  gold  medal  in  .Madrid  and  was 
lK>ught  for  the  St  I.nnis  Gallery.  He  soon  rose  to  general  fame 
and  In-came  the  acknowledged  he.id  of  the  modem  Spanish 
school  of  painting.  His  picture  of  the  "  Fishermen's  Return  " 
was  much  admired  et  the  Paris  Salon  and  was  acquired  by  the 
state  for  the  Luxembourg  Museum.  His  exhibit  at  the  Paris 
Universal  Exposition  of  iqoo  won  him  a  medal  of  honour  and 
his  nomination  as  Knight  of  the  Lccbm  of  Honour.  A  special 
exhibition  of  liis  worim— figns  aulqacta,  landarapea  and  poi^ 
traits— U  the  Georges  Petit  Gallery  in  Paris  in  1906  eclipsed 
all  his  earlier  successes  and  led  to  Us  appointment  as  Officer  of 
the  Legion  of  Honour.  He  is  represented  at  the  Berlin  National 
Gallery,  at  the  Venice  and  Madrid  Museums,  and  in  many  private 
collections  in  Europe  and  .Xtncrira,  r^pcci.illy  in  Buenos  \irrs. 
He  painted  portraits  of  King  .Mphon.so  and  (,>ueen  \  icti>ria 
Eug6nie  of  Spain,  and  a  magnificent  portrait  grouj)  of  the 
family  of  Don  .Aureliano  dc  Bcruetc.  Three  of  his  works  were 
shown  in  London  at  the  S|>ani.sh  F.xliiliiii<m.  C.uildhall,  loor. 

SORREL,  Rumcx  A<eiosii.  a  member  of  the  natural  order 
Polygonaceae,  a  hardy  perennial,  native  to  Britain  and  found 
throughout  the  north  temperate  zone.  The  leaves  are  used  in 
soups,  salads  and  sauces.  Sorrel  grows  fredy  in  any  good  garden 
soil,  and  is  increased  by  dividing  the  roots  during  the  early 
part  of  spring.  They  should  be  planted  fn  tows  15  to  18  in. 
aporL  The  leaves,  wfaea  ful^  grown,  ana  gathered  sing^. 
The  ooamon  ganden  sond  b  mndi  superior  to  the  wfld  pint; 
but  the  BdeviUe,  wUdi  ia  the  kind  generally  caUfvilad  naar 
Paris,  is  BtHI  better,  its  leavca  being  larger  and  not  to  add. 
The  Blistered-leaved,  which  has  large  leaves  with  a  blistered 
surface,  has  the  advantage  of  being  slow  in  running  to  seed. 
French  Sorrel  (Rumrx  .Ti  ii/.i/a  1  i"^  a  h.irdv  perennial,  distributed 
through  Euro|X-  but  not  native  in  Bri'.ain,  -.vith  densrly-liranrhcd 
trailing  stems.  The  leaves  are  muiiJis!!.  heart  sIkiikiI  and 
glaucous;  they  arc  more  arid  than  those  of  the  common  sorrel. 

SORRENTO  (anc.  SurrmUim,  7  r.'i.  a  city  of  Campania,  Italy, 
in  the  province  of  Naples,  10  m.  by  electric  tramway  (along 
the  highroad)  S.W.  from  Castellammare  di  Stabia.  and  served 
alM)  by  steamer  from  Kaplcs  (16  m.).  Ptip.  (1901),  6849  (town); 
883  ]  (commune).  It  stands  on  cliffs  about  160  ft.  above  sea-level 
on  the  north  side  of  the  puiiutil*  that  separates  the  Bay  of 
Naples  from  the  Bay  of  Salerno.  Sorrento  contains  only  a  few 
ancient  remains,  and  its  pfeient  pioqiMrity  depends  naittljf  an 
its  rqwtation  aa  a  ptawa  of  vsMrt  both  in  winter  and  In  anmwr, 
its  notthcriy  a^wct  tendering  it  onqiantinly  oooL  Ua 
climate  is  ddii^tfid  and  healthy,  and  ft  is  situated  amid  pictur* 
esque  coast  scenery.  The  chief  local  industries  arc  the  inlaying 
of  wood,  silk  and  lace-making  and  straw-plaiting,'  and  the 
growint:  f  iranges  and  lemons.  In  am ii  ill  lina  1  IImi  Imn  iilnia 

wines  had  a  great  repute. 

In  I  xv'^  the  cors.air  Pi.'ily  att.irked  the  town  an<l  carric<l  off  two 
thousand  prisoners.  It  was  at  Sorrento  that  Bernardo  Tasso 
wsote  his  AmuHtii  and  Toiquato  Tsao,  to  aAmaa  a  aaiUt 
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'^liWIMj  f      nf^immum  r^  m'lMiiMihhii  pnbabl 
of  AlenndriB,  flooridwd  in  the  nt  centniy  B.&  Aeooiding  to 

Pliny  (NiU.  Hist,  xviii.  35),  he  was  employed  by  Julius  Caesar 
in  the  reform  of  the  Roman  calendar  (46  B.C.),  and  wrote  three 
treatises,  which  he  conscientiously  corrected.  From  another 
passage  of  I'Uny  (ii.  8)  it  is  inferred  that  .SosiKcncs  maintained 
the  doctrice  of  the  motion  of  Mercury  round  the  sun.  which  i.s 
leferred  to  by  his  contemporary'  Cicero,  and  was  also  held  by  the 
Egyptian&. 

The  astronomer  is  to  be  di^-tinguislied  from  the  ['*rif>uttiic 
philosojihcr  of  the  same  name,  who  lived  .it  the  end  of  the  Jnd  century 
A.O.  He  was  the  tutor  of  Alexander  of  Aphrodisiac,  the  mo^i 
fonKMN  o(  the  comnimtatava  on  Afutotlfti  Ha  wrota  a  woric 
ea  Rmikiug  Sfherts,  fn»  wMdi  flonw  imporunt  cutneu  ham 
HMBVea  in  Simplidus's  commentary  on  Arteode's  Dt 
(the  tubiect  i»  fully  dutcusied  by  T.  H.  Mortio.  "  Sur  deux 
'  t,"iaAuBaUsdela/ae.dttltttnide  BcrdtauXfLfltni)' 

flOnraiDt  («.  s8e  BX.},  CnA  tragic  poHi  of  Ateundiia 

Tr«>as,  a  member  of  tbe  Alexandrian  "  pleiad."  He  miiat  hnre 

resided  at  some  time  In  Athens,  since  Diogenes  LaSrtius  teUs 
us  Cvii.  5,  4)  tli.it  he  attaLked  the  Stoic  ("leaiithes  on  the  stage, 
and  wa.s  hi.-i.ied  <jlT  hy  the  audience.  .\s  ."-uidas  ulau  callb  liiin  i 
Syracusan,  il  is  lonjeLlured  thai  he  IjelouKed  to  the  literary 
circle  at  ihc  court  of  Hicro  II.  ,\ccording  to  an  ejiigrani  of 
Dio.storidea  in  the  (Ireck  .Anthology  (Attlh.  J'til.  vii.  ;l,  'ic 
restored  the  satyric  drama  in  its  original  furm.  A  cuuiiiderablc 
fragment  is  extant  of  his  pastoral  play  Daphnis  or  Lilyerses,  in 
wtUcfa  the  Sicilian  abephcni,  in  search  of  his  love  Timplea,  is 
bRHight  into  conneiioB  with  the  Phrygian  reaper,  son  of  Midas, 
irfio  slew  all  who  inufccMfwHy  conipeted  with  him  in  Kaping 
his  com.  Hendes  came  to  the  aid  of  Daphnu  and  slew 
Lityerses. 

See  O.  CruMUS  j.p.  Lityerses  in  Koi«cher"»  Lfxikon  der  piechiscken 
und  romisthen  Mylholoiie.  The  fragment  of  twenty-one  lines  in 
Nauclc'a  TragUorum  traecorum  fragmenia  apparently  contains 
the  beginning  of  the  drama.  Two  Unea  fraoi  the  AUMimi  (pcoliabty 
the  traditional  first  kins  of  Elia»  father  d  Eadyvion)  an  iiooacd 
by  Stobaeus  {Flm.  IL  33). 

tmUXBi,  Gieek  satirist,  of  Muooca  in  Thmoe  (or  of  Crete), 
chief  i«|Hcsenutive  oC  the  wiiien  of  ooane  Hthioal  paeeaB, 
called  afvaiSM,'  oMnpoaed  tn  the  Ionic  dialect  and  in  a  metre 

named  after  him  "  sotadic."  He  livL>d  in  Aleiandria  during  the 
rc-ign  of  Ptolemy  11.  Philadclphus  (jS5-J47  B.C.).  For  a  violent 

attack  on  the  king,  on  the  OLcasiua  of  hi:i  marriage  to  his  own 
ii-stcr  .\rsinije,  Sotades  wai  impriscmed,  but  escaped  to  the 
island  uf  Cauuus.  where  he  was  afterwards  capiured  by  I'airo- 
dus,  Ptolemy's  admixal,  shut  up  in  a  kadeu  chest,  and  thrown 
into  the  sea  (Athenaeuc  xiv.  p.  6m;  Ptntawh,  Ik  ednuHoiu 

puerorum,  14). 

Only  a  few  geoutne  fragments  of  Sotadea  have  been  prc«erved 

(sec  J.  G.  Hermann,  Eicmtnta  doctrinae  metricae.  IS  10);  those  in 
Stobaeua  arc  generally  cnn-tidcrol  spurinuit.  K:llliu^  tr.tu-lated 
tome  poems  of  this  kind,  included  in  his  book  of  satin  ?,  unrli-r  the 
name  of  Sola. 

WTBR,  pope  from  about  167  to  174.  He  wrote  to  the  Church 
of  Ctorinth  and  sent  it  aid.  His  letter  is  mentioned  in  the  reply 
by  Dionysius,  bishop  of  Corinth,  and  Haraack  thinks  it 
1  be  identifin!  wfth  the  Moeod  MxaUed  epistle  of  OeflMBt  to 
the  Coiintbiaas.  . 

WUnamr,  WIUMM  (1757-1833).  En^  antbor,  was  bom 
in  London  on  the  gth  of  November  1757.  He  was  educated  at 
Harrow,  and  subsequently  procured  a  commission  In  a  cavalry 
regiment.  In  1780  he  retired  from  the  army  on  his  miLrriage 
and  devoted  himself  to  literature,  hcromim;  a  promi.nent  liii^ure 
in  I.onclon  literary  ?<"K"iety.  His  ample  means  enabled  him  to 
play  the  part  of  patron  to  many  .struggling  authors,  and  his 
friends  included  .Srott,  Byron,  Wordsworth,  Coleridge,  .Southey, 
Uallam  and  Tom  Moore.  He  himself  soon  acquired  a  consider- 
able Rfmtatiaa  u  b  ttBulator,  fail  vane  tiBOilBtiaB  of  VbgH's 

I  The  word  is  also  med  of  the  dancers  in  indecent  ballets,  to 
wiiich  such  poems  wcffe  prababiy  written  as  an  accompaniment, 
fai  Gnalt  fad  Latin  authon  dmtm  demneAM)  geaexaUy 


Georgia  (1800)  being  ^pedaiiy  pmiaed  by  < 
while  iB  later  life  he  pnhliriMd  tranriBrimw  ol  tba  OM  ami 
Odyaey.  He  also  wrote  several  Uatoikai  tragedtea  for  the 
stage,  of  which  one  was  acted,  and  soBie  pocais.  HedledoB 

tbe  50th  of  December  1833. 

SOTHBRN.  EDWARD  ASKEW  (1S36-1S81),  English  actor, 
was  born  in  LivcriKx>l  on  the  rst  of  .\pril  1836,  the  son  of  a 
merchant.  He  iK'gan  acting  as  an  amateur,  and  in  1849  drifted 
into  a  profcs.sionaJ  engagement  with  a  <lramatic  company  at  St 
llciicrs  in  Jersey,  where  he  appeared  as  Claude  Melnotte  ia 
Bulwer  Lytton's  Lady  of  Lyons.  Between  then  and  1858  he  played 
in  various  companies  without  particular  success,  in  Binningham 
and  in  America,  where  be  went  in  1852.  On  the  12th  of  May 
1858  Tom  Taylor'a  Omt  Amrkom  Cmwb,  a  pfa^  of  bo  apedal 
merit,  was  brought  out  in  New  York,  with  Seathetu  ia  the  OBiB 
part  of  Lord  Dundreary,  a  caricature  of  an  English  nobleoun. 
He  gradually  worked  up  the  humour  of  this  part  so  that  it 
became  the  renlr.'d  li^i-.irr  of  the  pl.ay.  In  1861,  when  it  was 
pro<iuced  at  the  Haymarkel  Theatre,  in  London,  he  made  such  a 
hit  that  the  piece  ran  for  ncarlv  five  hundred  nights:  "  Dundreary 
whiskers  "  became  the  fa,shion,  and  Dundreary  this,  that  or 
the  other  made  its  a|^x»rancc  on  every  side.  At  various 
limes  .Sothem  revived  the  character,  which  retained  its  popu- 
larity in  spite  of  all  the  extravagances  to  which  he  developed  it* 
amusing  featuies;  and  hia  name  will  always  be  famous  in  ooB- 
nexiou  with  this  lb  T.  W.  Robattaen'a  DoM  Gmtrith 
(1864)  beagriBhadBinataflooess,  MsactiBgiBthethtofBrt, 
which  he  created,  bdag  wonderfully  effective.  He  won  wide 

popularity  also  from  his  interpretation  of  Sam  Slingsby  in 
{).xenford"s  lirolher  Sam  {1.S65).  Sothem  was  a  bcm  comedian, 
and  ol7  t  he  stage  had  a  passion  for  practical  joking  that  amounted 
almost  to  a  mania.  His  house  in  Kensington  was  a  resort  for 
r>coplc  of  fashiiin,  nri.l  he  was  as  much  a  favourite  in  .\merica 
as  in  the  United  Kingdom.  He  died  in  London  on  the  21st  of 
January  1881. 

Sothem  had  three  sons,  all  actors,  the  second  of  them,  EdwaM> 
H.  SoTBEKM  (b.  1859),  being  prominent  on  the  American  stage. 

•OTHIO  flRIODb  in  aadent  Egyptian  dmmofaigy,  the  period 
in  which  the  jrear  of  365  days  drded  in  succcashm  through  all 

the  seasons.  The  tropical  year,  deteraiined  as  it  was  in  Egypt 
by  the  heliacal  rising  of  Sinus  (Sothis),  was  almost  exactly  the 
Julian  year  of  precisely  i6sl  days  (differing  from  the  true  solar 
year,  which  w.is  n  minutes  less  than  this).    The  aolliic  period 

was  1  hus  1.(6 1  years. 
See  LoYi-r,  Ani  tent,  J  F.  "  Chronolog>'." 

SOTO,  FBRDINANDO  [Fernando,  or  Hernanix)]  OE  (1496?- 
1542),  Spanish  captain  and  explorer,  often,  though  wrongly^ 
called  the  discoverer  of  the  Mississippi  (first  sighted  by  .Monao 
dc  Pineda  in  isi9)>  was  born  at  Jcr&s  dc  los  Caballeios,  in  Esti»> 
madura,  of  aa  impoverished  family  <rf  good  positim,  aadWBB 
indebted  to  the  &vottr  o(  Pedraiiai  d'AvUa  for  the  means  of 
pursuing  his  studies  at  the  traivcTsity.  In  1519  he  accompanied 
d'.Vvila  on  his  second  expedition  to  Darien.  In  1528  he  explored 
the  coast  of  Guatemala  and  V'ucatan,  and  in  15.^2  he  led  300 
volunteers  to  reinforce  Pizarro  in  I'eru.  He  played  a  prominent 
part  in  the  conquest  of  the  liuas'  kingriom  (helping  to  seize 
and  Kuan!  the  [Rrsoii  of  .Atahualpa.  (:isci>verinj;  a  nass  through 
the  mountains  to  Cuzco,  &c.),  and  returned  to  Spain  with  a 
fortune  of  iSo,ooo  ducats,  which  enabletl  him  to  marry  the 
daughter  of  his  old  patron  dWvila.  and  to  maintain  tbe  State 
of  a  nobleman.  L.vcue  I  hy  the  reports  of  Aivaro  NufiCB 
(Cabcza  de  Vaca)  and  others  as  to  the  wealth  of  Flodda  (a  teim 
then  oommoaly  used  in  a  much  wider  extawioB  thaa  aubsO' 
quently),  he  sold  great  part  of  hie  property,  gathered  a  force  of 
Ciio  foot  and  123  horse,  armed  four  ships,  and  obtained  from 
Charles  V.  a  commission  as  "  adelantado  of  the  Lands  of  Florida" 
and  governor  of  Cuba.  Sailing  from  .Saii  Lucar  in  April  1538, 
he  first  went  to  Havana,  his  advanced  base  of  operations;  starting 
thence  on  the  uth  of  May  1530  he  landed  in  the  same  month 
in  E&piritu  Santo  Bay,  on  the  west  coast  of  the  present  state  of 
Florida.  For  nearly  four  years  he  led  hia  men  in  fniitleie  search 
of  gold  Uther  ami  thither  over  tbe  amitb<oaat  of  the  Nofth. 
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American  continent.  His  exact  route  14  often  tioubtiul;  but  it 
seems  to  have  passed  north  into  Georgia  as  I'ar  as  i,'  N'.,  then 
south  to  the  neighbourhood  of  Mobile,  and  iinaSly  north-west 
towards  the  Mississippi.  Thi»  river  was  reached  early  in  1541, 
and  the  foUowing  winter  was  spent  on  the  Ouachita,  in  cnodern 
Alkaans  tad  hvslMtm,  west  of  the  Mississippi.  As  they  were 
ntnniipf  in  154a  iloog  the  MiaHauppi,  De  Soto  died  (eiiber 
in  1^  (V  June;  the  isth  of  Jiim  it  paliaps  the  tne  date), 
and  U>  bodbr  was  sank  io  Its  mtcn.  Failing  in  aa  attempt 
t»  puah  iwiiwaidi  again,  De  Soto'a  men,  under  Ltna  Btocoso 
de  Alvando,  descended  tlw  MMirip|ii  to  tlie  sea  In  nineteen 
days  from  a  point  close  to  the  Juncttcm  of  the  Arkanna  with  the 
great  ri\  cr,  an<l  theme  coasted  along  the  Gulf  of  Mexico  to  Panuco. 

01  this  unfortunate  expedition  three  very  different  narrati\T» 
are  extant,  of  aeeiiMngly  indepeodeot  origin.  The  first  was  pul>- 
liahed  tn  1557  at  Bvora.  and  professes  to  be  the  work  of  a  Portuguese 
gentleman  of  Elvas,  who  had  ;u  >  (Ktijijmifi!  the  e\|»ililniii  A'tnjMjr': 
Vfrdadeira  dos  trah^slhi'^  Q  /it'  i]  -'iiyr'iinlor  di''  /-'ri;.! l  ' 
ctrtos  Maiios  portu^ueies  passarom  »o  d'scohnmito  da  I'ravmcta 
da  Florida.  Afora  nouameU  feita  per  hu  fidalgo  Oduas.  An 
English  translation  was  publi«heil  by  Haldu>t  in  1609  (reprinted 
from  the  1611  edition  by  the  Haklu>t  S<Kiety  |I^>mliin,  i**5ii),  and 
another  by  an  anon>'maus  translator  in  16S6.  the  latter  l>-.'ing  based 
on  a  French  version  by  (  itri  do  la  Guefte  (Paris,  If'^^.'-I.  The 
second  narrative  it  the  faiiKJH!.  hUton,'  ut  Hund.i  l>y  the  Inca. 
Garcilasso  de  la  Vega,  who  olitaiiud  iiitormation  from  a  Spanish 
cavalier  engaged  in  the  enterprise;  it  v,as  e-umpletod  in  IMIi  first 
appeared  at  Lisbon  in  1605  under  the  title  of  La  Florida  id  Ynca, 
and  has  since  paaaed  thiough  main  editions  in  x-arious  bnguages. 
The  third  i»  a  report  presenti-d  to  Charles  V.  of  Sp-un  in  his  Council 
of  the  Indie-s  in  I  S44.  bv  Luis  Hemandei  de  Biedrtw,  who  ha<l  ac- 
companicti  Du  Sjiu  as  llis  Majesty's  factor.  It  is  to  be  found  in 
Temaux-Compans"  "  Rccucil  de  pieces  sur  la  Floride  "  in  the  Histo- 
rieat  CoUectioHS  of  Louisiana  1 1'hiladelphia,  1850)  and  in  W.  B.  Rye's 
reprint  for  the  Hakluvi  Society  of  Hakluyt's  translation  of  the 
Portuguese  narrative  {The  Ditcovery  and  Conquat  of  Terra  FUnida, 
London,  1H51). 

Sec  also  Bancroft's  History  of  the  United  Stales,  vol.  i.;  J.  II. 
M'Culloch,  Researches  .  .  .  lomeming  the  almrtnin,:!  htilory  cf 
America  (Baltimore,  1829);  Albcn  Gallatin,  "  Synopsis  of  the  Indian 
Tribea,"  i«  Atdiaeilogia  amtneana,  vol.  iL  (Cambridge,  Maas., 
1836) :  E.  C.  Bourne  (ed.),  NarruUm  tj the  Career  of  Hfnmido  de  Solo 
in  lie  Cimqueti  of  Florida  (2  v.,  New  York.  WVl  !•  W.  Meocttc, 
HitU>ry  «f  the  Dtuovery  and  SMmtM  if  Ikr  raAcy  «f  Me  MittUsippi 
(New  Ywk.  1646. 2  vob.). 

want  (O.  nr.  «d,  ut,  mUIm,  sc.  mmmm),  tbe  name  of  the 
bronae  5-oentiae  'Bmtk  coin,  coweaponding  to  the  English 
"  halfpenny.**  It  ia  atili  ooUoquiaUy  uaed  tn  Ftance  in  KdHinir.g , 
and  the  franc,  a  and  s^ranc  piecea  are  known  as  pUce  it  vingt, 
quaranle  and  cent  sous  respectively.  The  solidus  wa.s  originally 
a  gold  coin,  first  struck  e.  ad.  ,?i2  by  Constar.tine  to  lake  the 
place  of  the  aureus.  In  the  Eastern  Emi>ire  thi?,  gold  coin 
was  the  standard  down  to  1-153,  and,  as  the  "  bezait,"  rirrulated 
from  Portugal  to  the  Indies.  In  the  West  after  Pij)f)in  gold 
coinage  ceased  and  the  sriiilui  in  silver  became  the  standard.  u:.e 
jjound  of  silver  making  12  suls  (soiidi)  and  ^64  drnirrs  (dnmrin . 
Under  Charlemagne  one  pound  of  silver  =  20  sols  -  240  deniers. 
The  litre  (.libra),  the  sal  and  the  denier  formed  the  uuiver&al 
money  of  account  throughout  France  untfl  the  Revolution;  and 
they  have  left  their  mark  on  the  English  money  symbols  £i.  d., 
for  pounds,  shillings  and  pence. 

MKrw^  mmikun  de  iohah,  dqc  dk  (?  15B9-1643), 

Hogncaot  leader,  Touaar  lnotlMr  <f  Haulde  Iloiian,  inberited 
his  title  through  his  moUier  Catherine  de  Pnrtbenigr.  He  served 
his  apprenticeship  in  a  aoldier  under  Prfnce  Maurice  <rf  Orange- 

Naaaau  in  the  Low  Countries.  In  the  religious  wars  from  1621 
onwards  his  elder  brother  chiefly  commanded  on  land  and  in  the 

aOUth,  Souhisr  in  the  nve^t  and  alanj?  'he  sca-roa.sl.  His  exploits 
in  the  contiict  have  been  syinpalheiiL ally  related  by  his  brother, 
who  if  he  w;is  not  quite  an  impartial  witness,  was  one  of  the  best 
military'  crilirs  oi  the  time.  Souliis,e's  chief  exploit  w.-vs  a  singu- 
Liriy  bold  and  well-iom'.ui  teil  attack  ''it;  it>;5)  on  the  Royalist 
fleet  in  the  river  Blavet  (which  included  the  cutting  of  a  boom 
in  the  face  of  superior  numbers)  and  the  occupation  of  Oliron. 
He  commanded  at  Rochelle  during  the  famous  siege,  and  (if 
we  may  belic\-e  his  brother)  the  failure  of  the  defence  and  of  the 
Engliah  attack  on  Ktui  waa  mainly  due  to  tlie  alternate  obstinacy 
of  tiie  Unniafoik  end  the  Bntfih  oonunanden  in  lehning  to 


listen  to  Soubise's  advice.  When  surrender  berame  inevitable 
he  tied  to  England,  which  he  had  previously  \  isited  in  quest  of 
succour.  He  died  in  1643  in  Ix>ndon  The  Suubise  title  after- 
wards served  as  the  chief  seLuiid  desiKriatid;-'  (not  for  hiirs 
apparent,  but  for  tbe  chief  collateral  branch  for  the  time  being) 
of  the  house  of  Rohao-CbaboU 

The  name  Soubisc  ap^iears  again  in  the  military  history  of 
France  in  the  person  of  Cii.vrles  de  Rohan,  Prince  db  SotmuK 
(1715-1787),  peer  and  marshal  of  Fiance,  tiie  giandaon  of  tbe 
piineeaae  de  Sonfaiw,  who  ia  kaonm  to  hiatny  as  one  of 
the  miatreasca  of  Louis  XIV.  HeaeeoaqMBiedLouiaXV.inthc 
campaign  of  1744-48  end  attained  Idgb  nOituy  tank,  wUcfa 
he  owed  noK  to  his  courtierahip  than  to  Us  ccneralsliip.  Sooa 
after  tbe  b^[innir.g  of  the  Seven  Yeaia'  War,  throu^  fbe 
influence  of  Mmc  de  Pompadour,  he  was  put  in  command  of  a 
corjjs  of  J4,ooo  men,  and  in  November  1757  he  sustained  the 
crashing  defeat  of  Rossbach.  He  was  more  fortunate,  ho  ,'.  rr. 
in  his  later  military  career,  and  continued  in  the  sersicc  until 
the  general  juace  of  i-b.i,  alter  which  he  lived  the  life  of  an 
ordinary  courtier  and  ir,a;i  of  fashion  in  Paris,  dying  on  the  4th 
of  July'i;?;. 

SOUHAH,  JOSEPH,  Count  (1760-1837),  French  soldicrj  was 
lH>rn  at  Lttbowc  on  the  30th  of  April  1760,  and  served  in  the 
French  army  aa  a  private  from  1782  to  1790.  In  1792,  having 
shown  himaeU  active  in  the  catisc  of  the  Revolution,  he  waa 
dected  oemmandent  U  «  volunteer  battalion,  and  by  1793  he 
had  ^ea  to  the  nnk  of  poenl  of  diviaiOB.  Ut  aerved  with 
credit  under  Ffcfaegni  Ik  BtibOHl  (i79S)»  but  in  1799  i^  htto 
disgrace  on  sn^doo  of  b^ig  concerned  In  Royalist  intrigues. 
He  was  reinstated  in  ifleoand  served  under  Moreau  in  the  Danulie 
campaign  of  that  year.  During  the  Consulate  '•c  appears  to 
have  tx'cn  involved  in  ronsjiiracies,  and  along  with  his  ohi  com- 
mander.f  Moreau  and  PiiheKru  was  disgraced  tor  alleged  par- 
ticipation in  that  of  Georges  Cadoudal.  He  regained  his  rank, 
however,  su  iSoi).  took  a  notable  part  in  Ciouvion  St  Cyr's  of>cra- 
tions  in  Catalonia,  and  won  the  title  of  count  by  his  conduct  at 
the  action  of  Vich,  in  which  he  was  wounded.  In  181 ;  Marshal 
Masseiia.  in  declining  the  command  of  Marmonl's  army  which 
had  just  been  defeated  at  Salamanca,  recommended  Souham 
for  the  post.  Hiolatter  was  thus  pitied  against  Wellington,  and 
by  his  skilfid  manceuvres  drove  the  English  general  back  from 
Burgos  and  regained  the  ground  lost  at  Salamanca.  In  1813  he 
diatinguiahcd  himacil  again  at  Ltttacn  and  at  Letpeig  (when  be 
waa  woundeiO.  At  the  fiaB  of  the  fbat  Bnpiie  be  deaected  tbe 
enpenc,  and  bavtav  aoHeied  for  the  RoyaBrt  cause  waa  wail 
received  Iqr  Louis  XVm.,  who  gave  him  hi^  commands. 
These  Souham  lost  at  tbe  return  of  Nepoleon  and  regained 
after  the  Second  Restoration.  He  retired  in  1831,  and  died  on 
thi-  :Sth  of  .April  1.S17. 

SOULARY.  JOSEPHIN  [Joseph  M.vfik]  (1815-18Q1),  French 
poet,  son  01  a  L>'ons  merchant  of  Genoese  origin  (Solaril,  was 
born  on  the  2;\n\  of  I  cliniary  1S15.  He  entered  a  line  regiment 
when  he  was  sixteen,  ser%  ii;^  for  :"ivc  years.  He  was  chef  de 
bureau  in  the  prefecture  of  the  Khone  from  1S45  to  1867,  and 
in  i848  he  became  librarian  to  the  /'.i/ci.s  des  arts  in  his  native 
town.  He  died  at  Lyons  on  the  28th  of  March  1891.  His 
works  include  A  trovers  champs  (1837);  Les  Cirtq  caries  du  tiUk 
(1838);  Les  Ephtmirts  (two  series,  1846  and  1857);  Sonnets 
humortstiques  (1862);  Les  Figtdines  (1862);  Pendant  rinvasion 
(1871);  Les  Ximes  srentfMt  (1877)}  Jtn*  dmnf  (i88a),  and 
two  rnmadiea.  His  4Eiiin»  paMifut  woe  collected  fn  three 
vahuMa(iS7a-in3).  HjaJewirt'*  JhmwnWtwaf  attracted  great 
attention,  and  dbanaed  tbeir  laadaa  hy  tbe  mhtme  of  gaiety 
and  tragedy.  His  mastery  over  the  technical  difficulties  of  lik 
art.  especiaUy  in  the  sonnet,  won  him  the  title  of  the  "  Benvenuto 
of  rhyir.e," 

See  also  Paul  Marieton,  Soulary  it  ia  Ftiuide  lyonnaiu  {1864). 

SOULT.  NICOLAS  JEAN  DE  DIEU,  Duke  of  Dalmatia  (i;6q- 
1S51).  marshal  of  France,  was  born  at  Saint-Amans-la-Bastide 
(now  in  department  of  tbe  Tarn)  on  tbe  sgtb  of  March  1 769,  and 
was  the  son  of  a  country  Mtaiy  at  that  piMe.  He  was  fairly  well 
educated,  and  intended  for  the  bar,  but  his  father^  death  wbco 


Digitized  by  Gopgle 


SOUMET— SOUND 


437 


be  was  still  a  boy  made  it  necessary  for  him  to  seek  his  fortuae, 
and  he  enlisted  as  a  private  in  the  French  infantry  in  178s.  Hit 
anperior  education  enstired  his  promotion  to  the  rank  of  seigeaat 
after  sii  yeaia'  service,  and  in  July  1791  be  became  instructor 
to  the  fint  hettalim  ef  volunteeta  of  the  Bas-Rhin.  He  served 
ib'  179a.  By  1794  he  was  adjutant-Keneral 
(with  the  rank  of  tkej  de  brigade).  Aita  the  battle  of  Fleurus, 
in  which  he  greatly  distinguished  himself  for  coolness,  he  was 
promoted  general  of  brigade  by  the  rlJ•p^e:^en(;ai\^:■^^  on  mission. 
For  the  next  five  years  he  was  constaiiliv  employed  in  (iertiiany 
under  Jourdan,  Moreau,  Kleber  and  Lcfebvre,  ;ui<l  in  it  /j  he 
was  promoted  general  of  division  and  ordered  to  proceed  to 
Switserland.  It  was  at  this  time  that  he  laid  the  foundations 
of  bis  military  fame,  and  he  particularly  distinRuished  himself 
in  Masscna's  great  Swiss  campaign,  and  especially  at  the  battle 
ofZtirich.  He  irrfmiiwrlfd  Maaafiui  to  Genoe,  aiid  »acd  as  his 
inindpal  limtausnt  thfoaglMnit  the  imtncted  aicge  ol  that  dty, 
during  which  he  operated  with  a  deUched  force  without  the 
waQs,  and  after  many  successful  actions  he  was  wounded  and 
taken  prisoner  at  Monte  Cretto  on  the  i.^th  of  April  1800.  The 
victory  of  Marengo  rrstorinj»  his  freedom,  he  rereivetl  the 
command  of  the  southern  j.ar;  of  the  kingdom  of  Naples,  and  in 
1802  he  was  appointed  one  of  the  four  generals  commanding  the 
consular  guard.  Though  he  was  one  of  those  gener.ils  who 
had  ser\'ed  under  Moreau,  and  who  llwrcforc,  as  a  rule,  disliked 
tad  despised  Napoleon,  Soult  had  the  wisdom  to  show  his  de- 
votion to  the  ruling  power;  in  ooaHqncnee  he  waa  Ib  AugoM  1803 
appointed  to  theVoDiaiandHn^bief  of  the  cuop  of  Booker 
in  Mqr  tSa4  he'waa  made  one  of  the  tint  maabah  of  nance. 
Be  oomraiDded  a  corps  in  the  advvnoe  on  Uhn,  and  at  Anatcriita 
(f.v.)  he  led  the  decisive  attack  on  the  alb'cd  centre.  He  played 
a  great  part  in  all  the  famous  battles  of  the  Grande  Armie, 
except  the  battle  of  I'riedland  (on  the  day  of  which  he  forced  his 
way  into  K.oui(?sbcrK),  and  after  the  conclusion  of  the  peace  of 
Tilsit  he  returned  to  France  and  was  created  (1808)  duke  of 
Oaimatia.  In  the  followiikg  year  he  was  appointed  to  the  com- 
OHUldof  the  II.  corps  of  the  army  with  which  Napoleon  intended 
to  oooquer  Spain,  and  after  winning  the  battle  of  Gnmonal  he 
ma  detailed  by  die  empenr  to  punue  Sir  John  Moore,  whom 
he  only  caogbt  up  at  OannuuL 

For  Uie  next  four  yeais  Sonic  remained  in  Spain,  and  Iiis 
military  history  L<>  that  of  tl>e  Peninsular  War  (q.v.).  In  iSoq, 
after  his  defeat  by  Sir  John  Moore,  he  invaded  Portugal  and 
took  ()[nirto,  but,  liusyinR  him?e!f  with  the  political  settlement 
of  his  conquests  in  the  French  interests  and.  as  he  hoped,  for  his 
own  ultimate  benefit  as  a  possible  caiuliilale  tor  the  throne, 
he  neglected  to  advance  upon  Lisbon,  ami  was  eventually  dis- 
lodged from  Oporto  by  Sir  Arthur  Wcllesley,  making  a  painful 
and  almost  disastrous  retreat  over  the  mountains.  After  the 
battle  of  Talavcra  he  was  made  cMet  of  staff  of  the  French 
tSBopa  in  Spam  with  eattended  powers,  and  on  llie  19th  of  No- 
vemliertSop  woo  the  great  victory  of  OcaOa.  IntSieheinvaded 
Andalusia,  which  he  speedily  reduced,  with  the  exception  of 
Cadiz.  In  181 1  he  marched  north  into  Eslrcmadura,  and  took 
Badajoz,  and  when  the  .Vnglo-PortuKiiesc  army  laid  siege  to  it 
he  marched  to  its  res<nie,  ami  fought  the  famous  bat  tic  o{  .Albuera 
(May  16).  tn  iSw,  h<)-.ve\er,  he  was  obliged,  after  Welling- 
ton's great  victory  of  Salam.mra,  to  evacuate  ,\ndiilusin,  and 
was  soon  after  reralled  from  Spain  a!  the  refjuest  of  Joseph 
Bonaparte,  with  whom,  .as  with  the  other  marshals,  he  had 
always  dbagrccd.  In  Nfarch  1813  he  assumed  the  command  of 
the  IV.  corps  of  the  Grande  Armte  and  commaaded  tlie  centre 
at  Littaen  and  Batttaen,  but  be  was  soon  sent,  with  vnliBiitcd 
powers,  to  the  aeotk  «f  Fiaaoe  to  icpair  the  daiMte  done  by 
the  great  defeat  of  Vlttoria.  IBs  campaign  there  b  the  finest 
proof  of  his  genius  as  a  genend,  although  he  was  repeatedly 
defeated  by  the  English  under  Wellington,  for  his  soldiers  were 
Imt  raw  conscripts,  while  those  of  Wellington  were  the  veterans 
of  many  campaigns. 

Such  was  the  military  career  of  ^^ar'^hal  Souh.  His  [lolitical 
career  was  by  no  means  so  creditable,  and  it  has  been  said  of 
htm  that  he  had  ffhawftHr.oaiy  in  ftont  el  the  caeaqr-  After 


the  fait  abdication  of  Napoleon  he  declared  htmadf  a  BoyaUst, 
received  the  order  of  St  Louis,  and  acted  as  minister  for  war  from 
the  3rd  of  December  18x4  to  the  ixth  of  Maich  (8x5.  Wlieo 
Napdeon  zeturaed  ftom  E3be  Sonlt  at  onoe  dednod  himself  a 
Bonapartirt,  «w  wtM  %  pear  of  RnOiOe  and  acted  as  major- 
general  (cidnof  staff)  to  the  eupevorht  the  campaign  of  Water- 
loo, in  which  rAle  he  distinguished  himself  far  leas  than  he  had 
done  as  commander  of  an  over-matched  army.  At  ihe  Sctond 
Restoration  he  w;u4  exiled,  but  not  for  lorg.  for  in  i8ig  he  was 
recall«l  and  in  1H20  again  made  a  marshal  ol  t  rance.  He  once 
more  tried  to  .show  himself  a  fervent  Royalist  and  was  made  a 
l>ccT  in  1827.  /\fter  the  revolution  of  1830  he  made  out  that  he 
was  a  partisan  of  Louis  Philippe,  who  welcomed  his  adhesion 
and  revived  for  him  the  title  of  marshal-general.  He  served  as 
minister  for  war  from  1830  to  1834,  as  ambassador  extraordinary 
to  XABdan  for  the  oosonalion  of  Queen  Victoria  in  iSjS,  and 
again  u  mfadrter  for  war  faem  1840  to  18144.  In  184S,  when 
Louis  Philinx  was  overthrown,  Soult  again  declared  himself 
a  republican.  He  died  at  his  castle  of  Soult  berg,  near  his 
birthplace,  on  the  :6th  of  November  1S51.  Souk  himself  wrote 
but  little.  He  published  a  memoir  justifying  his  adhesion  to 
Napoleon  during  the  Humired  Days,  and  his  notes  and  journals 
were  arranged  by  his  son  Napoleon  Hector  (1801-1857),  who 
published  the  first  part  {iltmoires  du  martchol-gtntral  SpuJi)  in 
1854.  Le  Noble's  idimoircs  sur  les  operations  des  Prantai*  tH 
Galicie  are  supposed  to  have  been  written  from  Soult  papers. 

See  A.  Salli,  Vie  politique  du  maridud  SouU  (Pkris.  ISM):  A. 
tie  Graaelicr,  Man  ckat  SouU  (Ca«tres,  1851};  A.Cbab(a,liHlt(<r* 
OMtdoliqiie  M  markkal  SouU  CCasties,  1869). 

Mmmr.  AUXAUDBE  (178S-184S).  nmch  poet,  was  bemon 
the  8ih  of  Februaiy  i;8B  at  Caatdnandaiy,  department  of  Aode. 

His  father  wished  him  to  enter  the  army,  but  an  early-devdoped 

love  of  poetry  turned  the  boy's  ambition  in  other  <i:refirns. 
He  was  an  admirer  of  Klopstock  and  Schiller,  then  little  i^iiow  n  in 
France,  and  reproached  Mme  de  StaSl  with  lack  of  enthusiasm 
for  her  subject  in  De  I' Alltmagne.  Soumet  came  to  Paris  in 
iSio,  and  some  ^xjcnis  in  honour  of  Napoleon  secured  his  nomi- 
nation as  auditor  of  the  Conseil  d"f/lat.  His  well-known  elegy 
Lli  Piiiivre  ftile  appeared  in  1814,  and  two  successful  tragedies 
produced  in  1823,  Clytemmttre  and  Satil,  secured  his  admission 
to  the  Academy  in  1834.  Jeanne  d'Are  (182$)  aroused  great 
fnihuriaaii,  and  was  the  best  of  his  pl^nk  Anoitg  his  other 
pieces  jSKmklft  ie  Vnmee  (1828),  a  weak  imitatibn  of  SdiiOer^ 
Don  Carlos,  may  be  noted,  but  Soumet's  real  bent  was  towards 
epic  [)octry.  His  most  considerable  work  is  a  poem  inspirctl 
by  Klo|>stot:k,  Im  Divine  cpupif,  which  describes  the  descent  of 
Christ  into  Hades.  Under  Louis  Will,  he  bc-came  librarian 
of  Saint-Cloud,  and  sul>.secjueully  «  as  transferred  to  Rambouillct 
and  to  Compicgnc.  He  die<l  on  the  jolh  of  March  1845,  leaving 
an  unfinished  epic  on  Jcaimc  d'Arc.  His  daughter  Gabrielle 
(Mme  Beauvain  d'Altenheim)  had  collaborated  with  himinsome 
of  his  later  works. 

SOUND,'  subjectively  the  sense  impression  of  the  organ  of 

'  "  Sound  "  is  an  interesiiiiE  example  of  ihc  numerous  homony- 
mou«  words  in  the  Eni^lish  language.  In  the  M-n.><e  in  which  it  is 
trcatctl  in  this  article  it  appears  in  Middle  English  as  soun,  and 
comesi  through  Fr.  son  from  Lat,  .■.anui;  tlie  li  i>  a  mere  addiiion, 
as  in  the  nautical  term  "  bound  "  (outward,  homeward  bound)  for 
the  earlier  "  bi>un,"  to  make  re^iH ,  jin  p.ire.  In  the  adjcx;;i\.d 
meaning,  healthy,  perfctt.  compli  te,  ctiiel'.y  U'-<<1  of  a  <l(t-|i  uri(ii»- 
turbed  sJcep,  or  of  a  weII-Uis.<1  .ir,;uiiieiii  or  I'.ix  trine,  or  at  a  jx.Tson 
well  trained  in  his  profession,  the  wdrd  i-  in  (  >.  Kni;.  ■■!iK(1.  ,1111!  .ipi  n  ur* 
also  io  Ger.  getund,  Du.  gezond.  It  is  prulxtbly  connate  with  the 
Let.  ieeej,  haaPtlv,  whence  the  Eng.  aane,  imamty,  saaitatioai 
Ac.  Lastly,  Am*  is  a  eroup  of  woeds  which  etymoforiBtB  are  In- 
clined to  treat  as  being  all  forms  of  the  word  which  in  O.  Kng.  is  sund, 
meaning  "  swimming?'  These  words  are  for  (l)  the  swim-bladder 
of  a  fish;  (2)  a  narrow  stre'rh  of  water  between  an  inland  sea  and 
the  01  lioi,  or  between  an  islam!  ukI  \\\c  mainland,  &C.,  cf.  SorND, 
The.  Ixlow;  (-x,)  to  test  or  me.3.surc  the  dq)th  of  anything,  particu. 
Iarl>'  the  depth  of  water  in  lakes  or  seas  (see  SOUNOIMO,  bdow). 
As  a  substantive  the  term  is  used  of  a  sursital  instrument  for  the 
explomtion  of  a  woimd,  cavity,  &c.,  a  probe.  In  these  senses 
the  word  has  frequently  been  referred  to  Lat.  >«i  unda,  under  the 
water;  and  Fr.  tamttt,  ^aem^,  possibly  from      imAra,  beneath 
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hearing,  and  objectively  the  vibratory  motion  which  produces 
the  sensation  of  sound.  The  ph)'sioloKi(;d  and  psychical 
aspects  of  sound  arc  treated  in  the  article  IIeaki.nc.  In  this 
ar'.irlc,  v^IulIi  Luvuri  iliu  stionco  o;  Acoustics,  we  shall  tousider  i  p: 
only  the  phj-sical  aafvcci  oi  .soumi,  that  is,  the  ph>'sical  phenomena 
outside  ourselves  which  excite  our  sense  of  hearing  \\  c  shall 
HiTiina  the  diaiurb&nce  which  is  propagated  from  the  source 
to  the  car,  and  which  there  pioduces  sound,  and  the  modes  in 
which  various  sooiccs  vibrate  and  give  rise  to  the  disturbance. 

Somid  is  Sue     Vibratu»u. — Wc  may  easily  satisfy  ourselves 
that,  in  cvwy  inttance  in  which  thft  Mowtioo  of  aoand  ia  cttited, 
tha  body  whaace  tlia  anmid  pmeeda  iM 
by  a  blow  or  other  mrum,  iato  a  atatc  of 
implying  tho  tahtaito  of  «  vAoettoiy  UMtioB,  or  madaa  to  tad 
fro,  of  the  particles  of  which  it  consists. 

Thus,  if  a  common  glai»-jar  be  struck  so  as  to  yiM  an  atxlible 
sout;i|.  ihe  existence  of  a  motion  of  tiiis  i(ind  may  be  felt  by  the 
finger  lijjhiiy  applied  to  the  edge  of  the  glass;  and,  on  increasing 
the  pri-ssure  so  ;ts  to  destroy  this  motion  the  sound  forthwith 
ceases.  Small  pic<  i-s  of  cork  put  in  the  jar  will  Lc  found  to 
dance  aboir.  <1ji.iil'  ilic  continuance  of  the  s<iund;  water  or 
spirits  of  wHnc  pourcii  into  the  glass  will,  under  the  same  drcuro- 
stanccs,  exhibit  a  ruffled  surface.  The  experiment  is  usually 
performed,  in  a  more  striliing  manner,  with  a  bell-jar  and  a 
number  of  small  light  wooden  balls  suspended  by  sOk  strings 
to  a  fixed  frame  above  the  jar,  to  aa  to  be  jutt  in  contaa  with 
the  widnt  part  of  the  giaaa.  On  dnwing  a  violin  bow  acraas 
the  edfc,  the  pendulmns  are  thrown  off  to  a  oonaaderaMe  dia- 
tanoe,  and  faHbig  back  arc  again  repeDcd,  and  *o  on. 

It  is  also  in  many  caaea  poirikic  lo  follow  with  the  eye  the 
motions  of  the  partidcs  of  Ott  Bounding  bo<ly,  as.  for  instance, 
in  the  case  of  a  violin  String  or  any  string  fixed  at  both  ends, 
when  the  string  will  appear  through  the  pcrsbtcnce  of  visual 
sensation  to  occupy  .it  once  at!  the  [xisilioaa  wUch It  tUOCCaiivefy 
■issumes  during  its  vihra'.on,-  motion. 

Sintnd  liski  s  Tinir  If  Tr.iirJ. — If  we  watch  a  man  breakir.g  stones 
by  the  roadside  some  distance  away,  we  can  sec  the  hammer 
fall  before  »e  hear  the  blow.  Wc  sec  the  steam  issuing  frcjm 
the  whistle  of  a  distant  engine  long  before  we  hear  the  sound. 
We  sec  lightning  before  we  hear  the  thunder  which  spreads  out 
Ifom  the  flash,  and  the  more  distant  the  flash  the  kmger  the 
Intenal  between  the  twow  The  well-known  nde  of  a  mile  for 
eveqr  fve  aeoonds  between  ihah  and  peal  gives  a  fair  estimate 
of  the  distance  of  the  lii^tning. 

Sttaid  nttds  a  Material  Medium  to  Travd  Tkrou^. — In  order 
that  the  ear  may  be  afTected  by  a  sounding  body  there  mint 
be  continuous  mntter  reaching  all  the  way  from  the  body  to  the 
car.  This  can  be  shown  by  suspending  an  electric  l>cll  in  the 
receiver  of  an  air-pump,  the  wires  convc>-ing  the  c-urrent  passing 
through  an  air-tight  rork  closing  the  hole  at  the  top  of  the 
ri-divcr.  These  wires  form  li  in;tteri;il  channel  from  the  bell 
to  the  outside  air,  but  if  they  are  tine  the  sound  which  Ihej'  rarr>' 
is  hardly  appreciable.  If  while  the  air  within  the  receiver  is  at 
atmospheric  pressure  the  bell  is  set  ringing  continuously,  the 
sound  is  very  audible.  But  as  the  air  is  withdrawn  by  the  pump 
the  sound  decreases,  and  when  the  exhaustion  is  high  the  bell 
is  almost  inaudible. 

Iteually  air  is  the  mdiuin  Uiioitih  which  aound  travels,  but 
it  oni  tnvel  thran^  aoBAs  or  Eqidda.  Thus  in  the  air-pump 
cipeitaieat,  befim  exhaustion  it  travels  through  the  gieas  of 
the  recdver  and  the  base  plate.  Wc  may  easily  reaBae  its  trans- 
mission through  a  solid  by  putting  the  ear  against  a  tabic  and 
scratching  the  wood  at  some  distance,  and  through  a  liquid  by 
keeping  both  ean  nader  water  in  a  iMth  and  tapfiiag  tlie  afak  of 

the  bath. 

Sound  is  a  Distttrhance  vf  ihc  H'atc  Kind. — As  sound  arises  in 
general  from  vibrating  bodies,  as  it  takes  time  to  travel,  and  as 
the  medium  which  carries  it  docs  n<it  nn  the  %vhole  travel  for- 
ward, but  subsides  into  its  original  position  when  the  sound  h.os 
paaaed,  we  arc  forced  to  conclude  that  the  disturbance  is  of  the 
wave  kind,  We  can  at  once  gather  some  idea  of  the  natitre  of 
I  wnves  in  air  by  oooridtilng  hw  the^  IN  inwknad  by  a  bel> 


Let  AB  (fig.  t)  be  a  ssuiU  portioo  of  a  bdl  which  vibiates  to  aad 

fro  from  CD  to  EF  and  back.    As  AB  moves  from  CD  |4>  EF  it 

pushes  forward  the  la\er  of  air 


FI6.1. 


ntai  t  with  it.  'fliat  1.-i\or 
^  .u'..ii:i.--t  .fml  I iU'4li..'-.  I.jrvv  jr(i 
the  next  l.i>er  and  to  on.  lbu$ 
a  push  or  a  compieMOW  of  tlM 
air  is  transmitted  onward  fal  the 
direction  OX.  As  AB  returns 
from  EF  towards  CD  the  la>-er  ol 
air  next  to  it  follows  it  as  if  it 
were  pulle<l  hack  i>y  .AB.  Really, 
of  cuurM.',  it  is  pressed  into  the 

space  made  for  it  by  the  sm  of  the  air,  and  SowhiK  into  tide  t^  

it  is  extended.  It  mahee  room  for  the  next  layer  of  dr  to  mows 

back  and  to  be  enendcd  and  so  on,  and  an  exten.iion  of  the  air  is 
transmitted  onwards  fulluwini;  the  conipression  which  has  already 
gone  out.  As  AB  asain  moves  from  CD  toward-  KF  another 
compression  or  push  is  sent  out,  .as  it  returns  from  l-.I"  tnwiirdi  C"D 
another  extension  or  pull,  and  so  on.  Thus  waves  arc  propagated 
along  OX,  each  wnva  ooaaiaiiBg  ^  oaa  fiMh  and.  OH  pail  ens  WB«a 
emanating  from  eocb  enmiiiete  wntton  to  and  iro  of  the  source 
AB. 

CfoiuV  Disk. — ^We  may  obtain  an  excellent  represenution  of 
the  motion  of  the  layers  of  air  in  a  train  of  sound  waves  by 
means  of  a  device  due  to  Crova  and  known  as  "  Crova's  disk." 
\  small  circle,  s;iy  i  or  j  mm.  radius.  i>i  drawn  on  a  card  ;is  in 
fig.  2,  and  round  this  circle  equidistant  points,  say  8  or  12,  ate 


Fia.n. 


taken.  From  these  points  as  centres,  drclcs  arc  drawn  in  succes- 
sion, each  with  radius  greater  than  the  last  by  a  fixed  amount,  say 
4  or  5  mm.  In  the  figure  the  i.i'Uja  i  i  I'n  jn;-cr  iirclc  is  3  mm. 
and  the  radii  uf  the  circles  Uravvn  tuurul  it  arc  1;,  20,  &x. 
If  the  figure  thus  drawn  is  spun  round  its  centre  in  the  right 
direction  in  its  own  plane  waves  appear  to  travel  out  from  the 
centre  .\long  any  radius.  It  a  second  card  with  a  nanow  slit 
in  it  is  held  in  front  uf  the  first,  the  slit  running  from  the  centre 
outwards,  the  wave  motion  is  still  more  evident.  If  the  figure 
be  photographed  as  a  lantern  slide  which  is  mounted  so  as  to 
turn  round,  the  wave  motion  ij,  exccllciiil>  shown  on  the  screen, 
the  compressions  and  extensions  being  Rfvesented  by  llie 
crowding  in  and  opening  out  of  tlie  fines. 

.\nothcT  illustration  in  afTonkd  bv  a  Innv;  spiral  of  wire  with  coils, 
sav  2  in.  in  diameter  and  |  in.  apart.  It  may  be  hung  up  by  threads 
so  as  to  lie  horiaoatatty.  If  one  end  is  ahaiply  pisaaad  tntacomF 
prcsuon  can  be  seen  running  along  the  spring. 

The  Disturh.jnfr  in  Sound  Wavrs  is  Longitudin  i! . —  The  motion 
of  a  particle  of  air  is,  as  represented  in  these  illustrations,  to 
and  fro  hi  the  dhMioa  of  pwpamtiBB,  U.  iit  ~ 
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is  "  longitudinal."  There  is  no  "  transverse  "  disturbance,  that 
is,  there  is  in  air  no  motion  arrus.s  the  lint'  uf  propagation,  for 
•uch  motion  could  only  Ue  prop;ig.ilol  from  one  layer  to  the 
next  by  the  "  \'iscou3  "  resistance  to  nlative  niolion,  and  would 
die  away  at  a  vcr>'  short  distance  from  the  source.  Hut  trans- 
verse disturbances  may  be  [iropag&ted  as  waves  in  solids.  For 
imtanc^  if  t,  rope  is  fixed  at  one  end  and  held  in  the  hand  at  the 
Other  end,  a  traoBvaw  jerk  by  the  band  ynll  tiavd  as  a  tnms- 
WM  wave  alnw  the  tape.  In  liqpiida  aound  mm  aic  loogi- 
tudfauJ  aa  thiy  are  in  air.  But  the  wcvea  on  the  estface  «f 
a  Hqvid,  which  an  not  of  the  aomd  kfad,  are  both  hingltiidh»] 
and  trannrene,  Uw  oompoimd  nature  benig  cadly  seen  in 
mtchiog  the  motion  of  a  floating  particle. 

Disftattmeni  Diagram. — \Vc  can  represent  waves  of  longitudinal 
displacement  by  a  cur\c,  and  this  enalik-s  xis  to  drfiw  very  imponant 
concluxion»  in  a  ^•er^•  simple  »'ay.  Let  a  train  of  waves  he  paasing 
fram  left  to  right  in  the  diieaion  A6CD  (fig.  3).  At  emy  point 


Fig.  3. 

let  a  line  be  drawn  perpendicular  to  AD  and  pro]»orlional  to  the 
displacement  of  the  particle  which  was  at  the  point  Man-  the 
disturbance  began.  Thus  let  the  particle  which  was  at  1.  in-  at 
i,  to  the  right  or  forwards,  at  a  given  instant.  !>raw  LP  upward 
and  some  convenient  multiple  of  LI.  Let  the  i><inicle  which  was 
at  M  originally  be  at  m  at  the  avtn  instant.  Ix-int;  displaced  to 
the  left  or  backwiirds.  Draw  MQ  downwards,  the  same  multiple 
ol  Mm.  Let  N  lie  displaced  forward  to  n.  Draw  NR  the  same 
multiple  of  Nn  and  upwards.  If  this  i»  done  for  ever)'  point  we 
obtain  a  continuous  curve  .Xl'lUjCRD,  which  rcpircsenis  the  dis- 
placement at  every  point  at  the  j;iven  instant,  though  by  a  length 
at  right  angles  to  the  actual  displacement  and  on  an  arbitrary- 
scale.  At  the  iioints  ABCD  there  is  no  displacement,  and  the 
line  AO  throuRn  these  points  is  callctl  the  axis.  Forward  dis- 
placenierii  i^.  representee  by  hci;;ht  alxivc  the  axis,  backward 
displaccnient  liy  ileplli  U  low  it.  In  ordinarv-  sound  waves  the  dis- 
placement is  ver>'  minute,  jierhap*  of  the  order  10-'  cm.,  so  that 
yK  multiply  it  perhaps  by  100,000  in  forming  the  displacement 
curve. 

Wavf  Length  and  Freqvfncs  -  If  the  waves  are  continuous  and 
each  of  the  same  shajn/  ihev  i(jrni  a  "  train."  and  the  dispUcement 
cur\-c  rrpcatf  itself.  The  --hortest  distiun  e  in  whi<  h  ihi"  repetition 
occurs  is  called  the  ware-Ungth.  it  is  usually  denoted  by  X.  In 
fig.  3,  AC»X.  U  the  source  makee  «  vibratkme  in  one  aeooad 
it  is  said  to  have  "  fiequency  "  «.  It  sends  out  •  naweo  In  cadi 
■eoHid.  If  each  wave  travde  out  feom  the  aoviee  vith  vdodty 
U  the  n  ^-aves  endtttd  fai  one  flcctmd  tnwt  oecopy  a  knsth  U  and 

therefore  IJ  -nX. 

DiittibutUm  of  Compression  and  Extfnsion  in  a  Ware. — Let  fig.  4 
be  the  displacement  dia^^rani  of  a  wave  travelling  from  left  to  right. 


Fig.  4. 


At  .\  the  .lir  orrupies  its  original  position,  while  at  H  it  i«i  dis;i!.iee!l 
towaid-  'lie  r...ht  ct  away  from       since  llf  is  al>ove  the 
Between  .\  and  H.  then,  and  about  H.  it  is  extended.  At  J  the  dis- 
plaoenient  is  fonrard,  but  vnce  the  curve  at  Q  le  parallel  to  the 
•JR*  the  displacement  is  approximately  the  same  for  all  the  p>in(s 

einw  to  J,  and  the  air  is  neither  rxtende<l  nor  romiire^.vw,  but 
merely  di>['h!ced  bi.>fli',y  a  ili^iiam  e  n  present e< I  by  Ju,  At  B 
there  is  no  displ.n  eaient.  but  ai  K  there  is  displacement  towards 
B  represented  by  K'<.  i.e.  there  i.s  eonn>ression.  At  L  there  is  also 
displacement  towa'ds  B  and  again  compression.  At  M,  as  at  J, 
there  is  neither  extension  nor  comnrcssion.  .\t  N  the  displacement 
is  away  from  C  and  there  is  extensjon.  The  dotted  curve  rei>rcscnts 
the  distribution  of  comprewion  by  heiKht  aljove  the  axi.s,  ami  of 
extension  by  depth  l>clow  it.  ih  wc  may  take  it  as  repreMr.ting 
the  pressure — excess  over  the  ntrrnial  pre.'isnre  in  comiire6*,ion, 
defect  from  it  in  exietuion. 

The  figure  *huw»  that  when  the  cur\'c  of  displacement  kUj|)es 
down  in  the  direction  of  propagation  (here  is  compreiinii,  and 
tlie  pressure  is  above  the  normal,  and  that  when  it  slopes  up  there 
is  rxtcnsion.  and  the  pressure     Ix-low  the  normal. 

Dmnhuirm  uf  IV/r-iJ;,-  it  c,  W'czc.  -If  a  wave  travel?  on  without 
alteration  the  travelling  may  be  represented  by  pushing  on  the 
Cet  the  «ave  iM^BTC  Qlf .  s)  t"n«l  to 


A'QBTC  In  a  very  ahon  tiaw.  In  that  short  time  the  displace- 
ment  at  H  decreases  from  HP  to  HP'  or  by  PP'.  The  motion  of 
the  ]Nirti(Ie  is  therefore  backwards  towards  A.  At  J  the  displace- 
ment remains  the  same,  or  the  particle  is  not  moving.  At  K  it 
increases  by  RK'  forwards,  or  the  motion  it  forwards  towards  B. 
At  L  the  displaoiMneni  Uiekward  decrease*,  or  the  motion  is  forward 


Fig.  5. 


At  M.  as  at  ],  there  is  no  change,  and  at  N  it  is  easily  seen  that 
the  motioa  to  backward.    The  distribution  of     '  ~ 


viiodQr  tfam  ia 
adiM  tha  cMfvo 


repteeentcd  fay  the  dotted  curve  and  is  forward 
is  above  the  axis  and  backward  when  it  is  bekW' 

Comparing  figs.  4  and  5  it  is  .seen  that  the  vdodty  li  i 
compression  and  backward  in  extenxion. 

rke  RdaUous  between  Diiplattrnml,  Comprtstion  and  Vtiecity. — 
The  relationa  shown  by  fiss.  4  and  s  in  a  general  manner  may 

UtOX(fic6)tiatha  diiectioB 


eeaily  be  pot  into 


focm. 


Fig.  6. 

of  travel,  and  let  x  lie  the  distance  of  any  point  M  from  a  fixed  point 
O.  Let  ON  =jr+(lx.  Let  MP  — y  represent  the  forward  dis- 
placcnic-ni  ol  the  particle  originally  at  M,  and  Ny  —  y-f-jiy  that 
of  the  panicle  originally  at  N.  The  layer  of  air  originally  of  thicfc^ 
ness  dx  now  has  thickness  dx+dy,  »uux  N  is  displacco  forwards 
dy  more  than  M.  The  volume  die  then,  haa  increaaed  to  iX'+4f 
iJT  volume  I  haa  laennaed  to  i+dy^  aad  the  Inntan  it  vdiune 
I  is  dyldx. 

l>et  E  \k  the  bulk  modidu»  of  elasticity,  defined  as  increase  of 
pressure  -^  dc-creasc  of  volume  per  unit  volume  where  the  | 
increase  is  so  sinaU  that  this  ratio  is  constant,  u  the  t — ** 
of  pressure,  and  —  (dyldx)  the  volume  decrease,  then 

£-«/(— ayldx)  or  «  /K     —  dyidx  (i) 
This  gives  the  relation  between  pleasure  excess  and  displaoement. 

To  find  the  relation  of  the  velocity  to  dispLicement  artd  preMurc 
wc  >h;ill  i  xpress  the  fact  that  the  wave  travels  on  earn,  inc  all  its 
conditions  with  it,  so  that  the  displacement  now  at  M  will  arrive 
at  N  while  the  warn  tnvria  over  MN.  Let  U  be  the  velocity  of 
the  wave  and  let  «  be  the  velodty  of  tlw  paitide  originally  at  N. 
Let  MN^iix-Udt.  In  the  time  dt  which  the  wave  takes  to 
travel  over  MN  the  particle  diupbcemcnt  at  N  changes  by  OR, 
•   —        ■    ao  that   QR,MN--ii/U.    But  QR/MN- 


Messure 
lacrBaw 


of  tha 


(a) 

(3) 


Then 


ifH*.  Then 

«/U--djf/d* 
This  gives  the  vdocity  of  any  paitieia  1 

likiuating  (0  and  (a) 

which  gives  the  panicle  velocity  in  tcmiaof  the  pressure  excess. 

Generally,  if  any  condition  ^  in  the  wave  is  carrieil  forward 
unchanKed  with  vi  li»  it\  1  ,  the  <  Kanne  ol  at  a  pien  point  in 
time  dl  is  equal  to  the  change  of  «  as  wc  go  ba(k  along  the  curve 
a  distaace  da— Udf  at  the  beginning  of  dU 

I  d^ 

The  Charartrristks  of  Sound  H'titvj  Corresponding  to  LoudMSS, 
I'iti  h  iliiJ  Qiiiii'sly. — Sou:idb  differ  from  earh  OthCT  OOtf  In  the 
three  respects  of  loudness,  pilch  and  quality. 

The  loudness  of  the  sound  brought  by  a  train  of  waves  of 
given  wave-length  depends  on  the  extent  of  the  to  and  fro 
excursion  of  the  air  |)arliiics.  This  is  obvious  if  wc  consider 
that  the  greater  ;hc  vibration  of  the  source  the  greater  is  the 
excunion  of  the  air  in  the  issuing  waves,  and  the  louder  is  the 
sound  heard.  Half  the  total  excursion  is  called  the  amp.itude. 
Thus  in  fig.  4  QJ  is  the  amplitude.  Methods  of  measuring  the 
ampUttide  in  aound  aravea  in  ail  have  been  deviacd  and  will 
be  deKribod  inter.  We  mmf  tt^  here  that  the  encinr  or  the 
intensity  of  dw  aound  oT  gfven  mncJenitb  k  pnporttonal 
to  the  square  of  the  amplitude. 

The  pilch  of  a  sound,  the  note  wUch  we  ai«ign  to  it,  depends 
on  the  number  of  waves  received  by  the  ear  per  second.  This  is 
generally  equal  to  the  imniLicr  of  waves  i-;-.,iir  ^  firni  rhr  v-.urce 
per  second,  and  therefore  equal  to  its  frequency  of  vibratioa 
Eipeiinuol%  wUcb  win  bo  deicsibed  I 
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we  discuss  methods  of  dctcrmininK  the  frequencies  of  sources, 
prove  conclusively  lhal  fur  a  t;i\cti  t:olf  the  ftiv.  jti  i  y  i-  t'/' 
same  whatever  llic  source  ut  ilia;  noti-,  .ind  that  the  r.i: m  ;it  t};i' 
frequencies  of  two  notes  forming  ■'■  Riven  rr.usiral  inter  .  ;il  i-.  Ir.o 
same  in  whatever  part  of  the  musical  ninse  the  tuu  iniio  are 
situated.  Here  it  i>  sulticicnt  to  say  thai  the  frcmcnrus  of  a 
note,  its  major  third,  its  tilth  and  its  octave,  are  in  the  ratios 
of  A-  S- 6:  6. 

The  qualUy  or  timbre  of  sound,  i.e.  that  which  diilereiitutes 
a  note  sounded  on  one  instrument  from  the  same  note  on  anotbfr 
iDitnimcQt,  depends  neither  on  amplitude  nor  on  frequency  or 
mwfrlaigth.  We  can  only  coaclMde  that  it  depends  on  wave 
fonn, «  ronriurion  ftdly  baiBe  out  by  iawiriptkim  Tlie  dia* 
pkccacat  onrtre  of  tbe  waves  boa  a  tmnng-f  orii  oa  its  resonance 
box,  or  Heat  the  human  voice  soundiof  «>,  are  neatly  smooth 
and  aymmetiieaU  aa  in  lig.  7a.  That  tat  tm  tlx  mm  from  a 
vidia  an  praba^y  ucaily  as  in  &g.  ih. 


Fic.  7. 

CalcviaHon  of  the  VelotUy  of  Sound  Waxes  in  Air. — The  velocity 
with  which  waves  of  lonfntudinal  disturbance  travel  in  air  or 
in  any  other  fluid  ran  be  calculated  from  the  resistance  to  c<im- 
pre&sion  and  extciiiiuu  and  the  density  of  the  fluid.  It  is  con- 
venient to  give  this  calciilation  briore  proceeding  to  describe 
the  experimental  (ieterni!n:!tion  of  the  velocity  in  air,  in  other 
ga^e*  and  in  svaicr.  since  the  calculation  serves  to  sotr.u  uMenl 
as  a  guide  in  con<luct!ng  and  interpreting  the  observations. 

The  waves  from  a  source  surrounded  by  a  uniform  medium  at 
ntt  spread  out  as  spheres  with  the  source  as  centre.  If  wc  take 
one  of  these  spheres  a  disunce  from  the  source  very  great  as 
compared  with  a  single  wave-length,  and  draw  a  radios  to  a 
point  on  tlie  q^re,  then  for  some  little  way  naad  that  point 
the  ipheK  nay  be  regarded  aa  a  plane  perpcadkular  to  the 
radliH  or  the  Ihne  of  propagatioa.  Every  partideHn  the  plane 
will  have  the  same  dfaptoneniwit  and  the  aame  vdodty,  and  these 
will  be  perpendicular  to  tbe  plane  and  parallel  to  the  line  of 
propagation.  The  waves  for  some  little  distance  on  each  side 
of  the  plane  will  be  practically  of  the  same  size.  In  fact,  we  may 
neglect  the  divergence,  and  may  rMard  them  as  "  plane  waves." 

we  shall  tnvestijiale  the  velocity  oTsuch  plane  waves  by  a  method 
which  la  only  a  slight  modifieatiaa  of  a  method  given  by  W.  J.  M. 
Rankine  {PM.  Trans.,  1870,  p.  a77). 

Whato\'er  the  form  of  a  we  roulil  alwavi  force  it  to  travel 

on  with  form  unrhan^:<il,  anil  «i!h  aiiv  viliKity  we  cho-*. 

if  we  could  apply  any  "  external  "  force  we  liked  to  each  naniclf, 
In  addition  to  the  "  intemal  "  foree  called  into  play  by  ttie  rom- 
prcMMMU  or  rrtwiiioni.  For  imtance.  if  we  have  a  wave  with 
dispiaeement  curve  of  form  ARC  (fig.  8).  and  ire  require  It  to  travel 


on  in  time  dt  to  A'B't  ". 

?>rticle  oriRi.ially  at  .\I 
hiH  change  can  .ilw.iv 


Fin  8. 

■r  .\.\'  =  rrf/,  the  displiicenient  of  the 
I  hance  from  I'M  to  l"M  or  by  PI". 
1 1.-  eiTvctad  if  we  can  apply  whatawar  force 

may  I  e  n«-<Jed  to  ^irocluce  it. 

Wc  shall  investigate  the  external  force  needed  to  make  a  train 
of  plane  waves  travel  on  unchanged  in  form  with  velocity  V. 

\\e  shall  rcv^ml  the  external  force  a?  applied  in  tbe  form  of  a 
pre--'<iir<'  X  [kt  w|iian-  centimetre  ixiralU-l  to  the  line  of  propagation 
and  varied  Irom  |Niint  to  (M)iiit  as  re<inirnl  in  indrr  to  make  the  dis- 
turbance travel  on  unchaniti'd  in  form  widi  thi-  ■.■ji>;  -,f»s\  velocity  I'. 
In  addition  there  will  lie  the  intern.il  force  due  to  the  change  in 
vohmie,  and  ronscquent  change  in  pre«.iure,  from  point  to  point. 

Supp"..r  th.it  the  whole  of  the  m<*<lium  !«  moved  baekuyirds  in 
space  al.iHi:  ihr  h'ni'  of  propagation  so  that  thu  nnili^iirN-il  tmrtions 
trail  1  with  rhi'  ity  I'.  The  ili^-tiirh.in  i\  .ir  llu-  train  of  wave*, 
i«  then  fixed  in  space,  though  fresh  matter  continually  enters  the 

disturlx^l  region  at  one  eitdi  Undei|Ote  the  ""^ — '  — '  — 

leaves  it  at  the  other  end. 


Let  A  (fig.  9)  be  a  poiat  fixed  in  space  in  tbe  disturbed  reaion, 
B  a  fixed  pcant  where  the  mnriinm  ia  not  yet  disturbed,  the  mcohim 


Fig.  9. 

moving  through  A  and  U  frcni  right  to  left.  Since  the  condition 
ut  the  medium  between  A  and  B  remains  constant,  even  though 
the  antler  is  cominnaUy  changing,  the  mumeiittun  poesessed  by 
the  matter  between  A  ana  B  ts  constant.  Therefore  the  nwentom 

entering  through  a  square  centimetre  at  B  per  second  is  eqinl  to 

the  momentum  leaving  through  a  square  cx-ntimetre  at  A.  Now 
the  tranr.ft:r  of  momentum  across  a  surface  occurs  in  two  ways, 
firstly  by  the  carri.im-  of  nio\inn  in.iitrr  ihri.iinh  the  .-urface.  and 
secondly  by  the  force  acting  bot'v«-en  tin-  mutter  on  one  side  of  the 
snrbce  and  the  matter  on  the  other  Me.  U  cubic  oentimcttes 
move  in  per  scoo«h1  at  B,  and  if  the  density  is  ps  the  mats  moving 
in  througti  a  square  centimetre  is  ^^U.  Hut  it  has  velocity  U,  and 
therefore  momentum  p>l  '  is  carried  in.  In  addition  there  is  a 
pressure  between  the  layers  of  the  mejlinm.  and  if  this  prrvure 
in  the  ui'.di- 1  iitiird  ■•.in-  lA  the  miihum  is  I',  niomentuni  1'  |  cr 
second  is  being  traiiiJerrcd  from  risht  to  left  across  each  »quare 
centimetre.  Hence  the  matter  moving  in  is  receiving  on  this 
account  P  per  second  from  the  matter  to  the  right  of  it.  The  tola! 
momentum  moving  in  at  B  U  therefore  P-f  pul  Now  considrr  the 
momentum  lea\-inK  at  .^.  If  the  velocity  of  a  p.irtii  It-  at  .A  n-latix-c 
to  the  undiiturlM.-*!  [virts  is  u  from  left  ti>  riyht.  the  vclnrity  of  the 
matter  moving  out  at  A  is  U  — «,  and  thr  miimcntuni  carried 
out  by  the  moving  matter  is  pi,l  -uj-.  But  the  nialier  to  the 
tight  of  A  is  also  receivuia  momentum  from  the  matter  to  the  left 
oTit  at  the  late  indicated  by  the  force  across  A.  Let  the  excess 
of  pressure  due  to  change  of  volume  Lie  <;.  so  that  the  total 
"internal"  pressure  is  I'-i-ui.  'I  h<  re  is  al>o  the  "external" 
applied  pressure  X,  and  the  total  momentum  flowing  out  per 
SfCOiMl  is 

Equating  tUs  to  the  momenttim  enteriag  at  B  and  subtracting  P 

fr'iin  i-.irh 

If  y  is  the  displacement  at  A.  and  if  K  is  the  elasticity,  substituting 
for  Aand  a  from  (a)  and  >^:'  uo  get 

But  since  the  volume  dz  with  dec  ity  p,,  has  become  volume  dx+dy 


with  dcoaity  p 


Then 


X-i.g+p.i:'{.+£)=P.U». 


or  X  =  (F.— p«l"')ay(fj:.  (5) 

I;  linn  «(■  appb  a  (>fi:s>ure  \  givrn  by  (5)  at  cvL-ry  [x>!nt,  anil  move 
the  medium  with  any  uniform  velocity  L',  the  disturbance  remaiits 
fixed  hi  spaoBw  Or  If  an  new  knap  the  imdistuibcd  nam  of  the 
medium  nwd,  the  Astuibanoe  tmvek  on  with  vdoaty  U  if  we 
appK  thr  pressure  X  at  e\'er\'  point  of  the  disturliancc. 

If  the  s  i  linity  U  i»  so  chosen  that  E— p»U'=o,  then  X=o, 
or  the  wave  travels  on  through  the  action  of  tbe  internal  forces 
only,  unrhangrd  in  form  and  with  \'ciocity 

u=vrE>v  (6) 

The  jirrvvuru  X  i  ^  introduced  in  order  to  show  that  a  wa\-e  can 
be  proiMgated  unrhanjied  in  form.  If  we  omitted  it  we  should 
have  to  assume  this,  and  equation  (6)  would  give  us  the  velority 
of  propagatitjn  if  the  as.suniption  were  justified.  But  a  priori  we 
are  hardly  justified  in  assuming  that  waves  can  be  pfapagsted  at 
all,  and  certainly  not  justified  in  assuming  that  they  goon  unciningcd 
by  the  action  of  the  interna!  forces,  alone.  If,  however,  we  put 
on  external  foni^  ul  thi  n  nnirr<l  ty|>i-  X  it  is  ob\ious  that  any 
wave  can  be  pri>p,it:.ite<l  with  any  velocity,  nnd  our  investigation 
shows  that  when  I'  has  the  ^-aluc  in  (6)  then  and  only  then  X  is 
zero  everywhere,  and  the  vravc  will  be  propagated  with  that  velocity 
when  once  set  going. 

It  may  Iw  noted  that  the  elasticitv  E  is  only  constant  for  saiifl 
volume  changes  or  for  small  values  of  dvldx. 

Since  by  definitiwi  E*  -  r  (<fp  </c)  -  p(dpHi,)  equatioa  (6)  becomes 
U-V(<fA</p).  (7) 
The  value  U  =  y(E/*)  was  first  virtually  obtained  by  Newton 
i  Pnncipia.  bk-  il..  j  8.  props  4H  40).  lie  supposed  that  in  air 
Boyle'-'  law  holds  in  tlif  cm m^i.  n'.»  aiul  i  ompression».  or  that 
p^kp,   whence    dpidp  =  k  =  p,t>.    His  value   of   the   vehxrity  in 


of  76  cm. 


(Newton's  formula), 
or  iiiBi4,ooo 


M  the  sundvd  pwiiBie  of  76  cm.  of  mercury  <     .  .. 
dynes  /  sq.  cm.,  the  density  of  dry  air  at  o*  C.  bcir^  taken  aa 
0-001293,  ^ ^  *be  \-el<H-ity  in  dr>'  air  at  o"  C. 

U*= 28,000  cm.sec       (about  920  ft./a 
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appruximatcly.  Newton  found  079  ft./s«-.  But.  as  we  shall  Mf,  i 
all  the  determinations  give  a  value  of  I'o  in  tin-  n«MBhliourlu><j<l  o( 
3t/MX>  cnu/aec.,  or  aUiul  io«<i  ft.;!<-c.  Thi-  distrcpancy  was  not  cx- 
pbioed till  1816.  when  Laplace  {Ann.dr  (himte.  1816.  vol. in.)  poiotcd 
out  tiMt  the  comprcnioos  and  extensions  in  sound  waves  in  air 
alternate  so  rapidly  that  thrn:  i-.  lu.  tinii'  for  tlw  ti-mpcniturc 
ini*i)uaUtit!s  proclufLtl  by  ilntii  tn  !>|)ri.iil.  Thai  is  to  say,  inbtcad 
of  using  Boylc'D  law,  which  suppo^'s  that  the  pressure  change*  to 
exceedingly  slowly  that  conduction  kccpb  the  tempentUR COmlmCi 
w«  muat  U)K  the  adiabatk  relation  p  -  kin.  whence 

•od  U>V(Y^/p)       (Laplace's  forinulaj[.  (8) 

U  me  tak»  »^  obtain  appro.vimatc-ly  lor  the  vdoaty  in 

dryairat«*C. 

which  19  cIomH  ifi  an-iiriliinrt-  with  nbsirvaliim.  In<l<'<<l  Sir 
G.  G.  Stokes  (.Uutir,  and  Phys.  Paperi,  iii.  142)  showcdi  that  a  very 
small  departure  from  the  adiabatic  conditioa  would  IbmI  to  a 
•tifling  of  the  WMind  quite  out  u(  accord  with  obaervation. 

If  DC  put  P'tkfii+cf)  in  <8)  we  get  the  velocity  is  •  fuot 
l*C. 

U,-V|T*(I+«*)|. 

At«l*C:«t  hove  Ut-  V  (yk),  and  henee 
U.-foVd+oi) 

U«<i  4-o-ooitl4<)  (for  small  values  of  f).  (9) 
The  velocity  then  should  be  independent  of  the  barometric  pressure, 
a  result  confirmed  by  observation. 

For  two  difTerent  gases  with  the  same  value  of  y,  but  with  densi- 
ties at  the  same  pwMiift  mod  tcni|Mimt«n  iH|iKtiveiy  m  mkI  m, 
we  should  ha\-e 

l'„1T,-V(pi/p.).  (10) 
another  result  confirmeti  by  observation. 

AUtraiion  of  Form  of  the  Wavfs  when  Pressure  Ckantes  an  Coil' 
stderabU.— W nun  the  value  of  Jy  dx  is  imt  vi  ry  small  K  is  no  longer 
conntant,  but  is  rather  greater  in  compression  and  rather  less  in 
extension  than  tP-  Thi«  can  be  seen  by  comidcrinK  that  the 
reiatioa  between  p  and  f  is  given  by  B  Olive  nad  not  by  a  stiaigbt 
line.  The  wsrriMeinw  ia  that  UM  oompieario*  lavris  mther 
fatter,  and  the  extenaoa  mbcr  dower,  tun  at  the  speed  frami 
above. 

We  may  i;c  t  s.irr.r-  iilt-a  of  Alt  cttsct  by  supposing  that  for  a  short 
time  the  change  in  form  is  negliKible.  In  the  momentum  cquatiaa 
(4)  we  any  WMF  omit  X  and  it  iKx-omcs 

w-f      —  h)'  =  (hC. 
Let  us  seek  a  more  exact  vulue  for  u.    If  when  P  changes  to  P+e* 
volume  V  changes  to  \'-v  ilien  (l'+w)(\'— »)^-P\'i'. 

•»-P(7v  +  — —  yij  =■lrv^,'+—W• 
W«  haw  U-«-U(i  -B.XT) -U(i -p/V).  since  u.lV -  -iiy{<lx-*l\. 
Alio  since    p(V-»)=<i,V,  or    P"W(«-tA'),  then    p<U— a)»- 

\p,V{l  -r.V). . 
Substituting  in  the  momcntinn  equation,  we  ubl  iin 

whence  i^.:^(.+2±i^). 

If  L"  -  V  (^P/pg)  is  the  M-liM  ity  for  small  disturbances,  we  may 
put  Utfor  U  in  tbe  small  term  on  the  right,  and  we  have 

Of  U-U,+l(T+t)ll.  (11) 

This  Invest iRation  is  obviously  not  exact,  for  h  as.wmes  that  the 
form  is  unchaiiK>'<1.  1  c  that  the  iitomenlum  iwiuing  from  A  itij;.  4) 
is  equal  to  (hat  cntehog  at  13,  an  assumption  no  longer  tenable 
when  the  form  '^■■|r"  But  for  very  small  tfawi  tke  assumption 
may  perhaps  be  nHKle>  and  the  result  at  least  ahoM  tbe  way  in  which 
the  velocity  is  affected  by  tbe  additton  of  a  small  term  depending 
oa  and  dwnging  sign  with  a.  It  implies  that  tbe  different  parts 
of  a  wave  move  on  at  different  rate*,  bo  that  its  form  must  change. 
A.1  uhtaimii  the  rcauh  on  the  s.i)i|K)sition  of  unchanged  form, 
we  can  of  course  only  apply  it  for  »uch  »hnrt  Iciigthx  and  such  short 
times  that  the  pact  dealt  with  doca  ant  appreciably  alter.  We  sec 
at  aaoe  that,  aheia  u-^  tha  vebcity  has  its  "  normal  "  value. 
wMIe  when  a  ie  poeitiwe  the  velocity  is  ia  excess,  and  where  «  is 
acaadve  the  velocity  is  in  defect  of  the  normal  value.  If.  then, 
a  (for.  10)  represents  the  displarement  curve  of  a  train  of  wavet. 
b  will  represent  the  prrssnn-  rxce«.<;  and  particle  vehx-itv.  and  from 
(11)  we  see  that  while  the  nodal  conditions  of  ft.  with  S'-o  and 
a— o,  travel  with  velocity  Y(EM<  the  crests  exceetl  that  velocity 
by  Kt+Ou,  and  the  hollows  fall  short  of  it  by  i(T+i)H, 
with  the  result  that  the  floats  of  the  pietsuie  tivaves  become 
steeper  and  steeper,  and  the  tiwn  h'  cnanges  into  something 
like  f.  If  the  steepne<w  iret<  very  frreaf  our  invevtigatton  ceases 
to  apply,  and  ivither  exjH-rinient  n^r  thet)rv  has  yet  sbown  srtuit 
happens.    Probably  there  is  a  breakdown  of  the  wave  somewhat 


441 

i  like  the  breaking;  of  a  water-wave  when  the  rrest  gain.s  on  the  next 
tnan;h.  In  i;rilinar>'  sijumi-waves  the  ei!i-i  t  of  tlie  particle  velocity 
in  atiecting  the  velocity  uf  iranamisMOD  must  be  vxTy  smaU. 


Kit..  10. 


Experiments,  referred  to  later,  have  been  made  to  find  the 
aiapMuQe  of  swing  of  the  air  paiticlc-s  in  organ  pipes.  Thus 
Msich  found  aa  aaqditllde  04  cm.  when  the  issuing  waves  were 
350  cm.  ioa^  Tha  amplltmte  in  the  pipe  was  certainly  much 
greater  than  m  theimuhig  waves.  Let  uti  take  the  latter  as  o- 1  mm. 
m  the  waves — a  very  extreme  value.  The  ma.\imum  particle 
velocity  is  2rna  (where  n  i«  the  frequency  and  a  the  amplitude), 
or  2V11U/X.  This  gives  maxiroum  about  8  cm./sec.,  which 
would  not  seriouihr  dmage  the  form  of  the  wave  ia  a  few  wave* 
lengths.  Meanwhile  the  waves  are  spreading  out  and  the  value 
of  u  is  falling  in  inverse  proportion  to  the  distance  ban  the  eouiCCh 
so  that  >'ery  soon  its  effect  must  become  negligible. 

In  loud  sounds,  such  as  a  jx-al  of  thunder  from  a  near  flash,  or 
the  rrp<jrt  of  a  gun,  the  i  tTii  l  lu.iy  lie  consi<leralile,  and  the  rumble 
of  the  thunder  and  the  prolonged  boom  of  the  gun  may  perhaps 
be  in  part  due  to  the  breakdown  of  tbe  wave  when  the  oast  of 
maximum  pmsuic  has  moved  up  to  the  front,  though  it  is  probably 
dae  pert  also  to  echo  from  the  surfaces  of  heterogeneous  masses 
of  air.  B«t  there  is  no  doubt  that  with  very  kiud  explosive  sounds 
the  normal  velocity  is  quite  considerably  exceeded.  Thus  Kegnaull 
hi  his  classical  experiments  (describeil  Ih  Iow)  found  that  the  velocity 
of  the  report  of  a  pistol  carriiKl  thruiiKh  a  pipe  diminished  with  the 
intensity,  and  his  results  have  been  confirmed  by  J.  Viollc  and  T. 
Vautier  (see  below).  W.  W.  Jacques  (Phii.  Mat.,  "i79.  7<  p-  ai9) 
investigated  the  tiaasmission  of  a  report  fmn  a  CBMoa  ia  diflerent 
directions;  be  found  that  it  rose  to  a  nuudinuai  of  ia67  fufaee.  at  70^ 
to  00  ft.  in  the  rear  and  then  fell  ofT. 

A  very  curious  observation  is  nxonlnl  1  >  the  Rev.  G.  Fisher 
ia  an  appendix  to  Captain  Parry's  Journai  0/  a  Second  Voyage  Is 
Ihf  itanc  Higiiafc  In  daicrihing  eapeiiments  on  the  velocity  of 
sound  he  states  that  "on  one  day  and  one  day  only,  February  9, 
1822,  the  ofllicer's  word  of  command  '  fire '  was  several  times  hcaid 
distinctly  both  by  Captain  Parry  and  myself  about  one  beat  of  the 
chronometer  [nearly  half  a  socond]  aUer  the  repm  of  the  gua." 
This  is  hardly  to  be  explairutt  by  11  ii.ii.i;  iiii,  in:  a;  the  very  IBOat 
of  the  disturbance  U'O  and  the  vcUxity  should  be  normal. 

rikt  Eaergy  in  a  Wom  Tram.— The  energy  in  a  train  of  waves 
carried  forward  with  the  waves  is  perthr  strain  or  potential  energy 
Hue  to  chiinee  of  volume  of  the  air,  paiUT  tanetic  energy  due  to  tne 
motion  of  the  air  as  the  wavee  paesi  We  shall  show  that  if  we 
sum  these  up  for  a  whole  wave  the  potential  energy  is  equal  to 
the  kirn  i\:  I'lu  rjy. 

Tile  kiiieiic  energy  per  cubic  centimetre  is  Jpa',  where  p  is  the 
density  and  «  is  tnt  velocity  of  disturbance  due  to  the  passage  of 
the  wave.  If  V  is  the  unmsturiied  volutne  of  a  small  portion  of 
the  air  at  the  undisturbed  prmsure  P.  and  if  it  becomes  V— v 
when  the  pressure  increases  to  P-|-«,  the  average  pressure  during 
the  change  may  Ik-  taken  as  P-j-JS,  since  thi-  ]iri-.sure  exd-ss  (or 
a  small  chankii-  is  proportional  to  the  ch3n^;e.  Hence  the  work 
done  on  the  air  i«  (P  +  4«)r,  and  the  work  done  per  cubic  centi- 
metre is  fP<f  ta)eA^.  The  term  i^A^  added  up  for  a  complete 
wava  vaai^ea,  for  PfV  ia  constant  and  Zf^o,  since  on  the  whole 
the  cowipression  equals  the  extension.  We  have  tfaaa  only  to  caa- 
.sider  the  term  )AeA'. 

Rut  rA'  t-u'U  from  rf^uation  (2^ 
an<l  Ci  =Kii  r  frimi  <-<|uation  (3) 
Then  JiirA'  -  iEu'iV  =  Jpu' from  etiuation  (61 

Then  in  the  whole  wave  the  potential  enerRy-  equaU  the  kinetic 
energy  and  the  total  energy  in  a  complete  wave  in  a  column  t  «q.  cm. 

ooee^ictiaB  b  W- paVc 
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VVc  may  find  here  the  value  of  tMs  when  we  have  a  train  of  waves 
in  which  the  diaplaccmcnt  ia  represented  hy  a  sine  curve  of  amplitude 

a,  vie  y-a  nn  -^(s— U<).  For  a  discussion  of  this  type  ol  wave. 


Wc  hkve 


•4IN>CIVA  (») 

TiM  CDcr^  per  ctitilc  ccfi^niwcn*  oo  tliG  ftvcragv  li 

2p.*U'd»A'  (13) 
and  die  cneixy  paauns  per  second  through  1  sq.  cm,  peipendicular 
to  the  liae  oi  pnqacmoa  is 

Jpirn-',:'  X»  (14) 
The  Prcsiure  ff  Snuri'i  !!';■!■'..-  "^-lund  Wii\i_-i,  like  Ui^hl 
exercise  a  small  prcs6urc  agiiiiat  any  surface  upon  which  they  im- 
pinge. The  exutence  of  this  pressure  has  been  demonstrated 
eqwrimenully  by  W.  Aitberg  (Ann.  der  Physik,  1903,  11,  p.  405). 
A  smalt  circular  diaJc  at  one  end  of  a  torsion  arm  formed  part  of 
a  solid  wall,  but  w.i»  free  to  mow  through  a  hole  in  the  wall  sliKhtly 
larger  than  the  disk.  Wlion  intense  s  -urid  w.ives  impingoti  on  tlic 
wall,  the  disk  moved  back  through  the  h  ile.  and  dy  an  amount  showing 
a  pressure  of  the  order  given  by  thp  lollowing  investigation : — 

Suppose  that  a  tniii  of  wave*  i*  incident  nomally  on  the  surface 
S  (fig.        Md  tlat  diey  en  absorbed  there  without  reflection. 

Let  ABCD  be  a  column  ui  air 
1    sq.   cm.,  cross-section.  The 
pressure  on  CT>  is  v<)ual  to  the 
.  mi>menluin  which  it  receives  per 

"1  '  second.    On  the  whole  tite  air 

Swidiia  ABCD  acithar  gaiM  nor 
^  |L   loeoe  mooientuni,  ao  that  on  the 

whole    it     receive*    as  much 
through  AB  as  it  gives  up  to  CD. 
Yia,  II.  If  P  IS  the  undisturbed  pressure 

and  P+<*  the  pressure  at  AU, 

the mameatttBUMterfaig  through  AB  per  aeccnid  i»/^'(P+A+««'>A. 
BatX^Nf-  P  is  the  nomal  pressure,  and  as  we  only  with  to  find 

the  excess  we  may  leave  this  out  of  account. 

Tl»e  excess  pressure  on  CD  is  therefore /|['(» +  (>ii')<//.  But  the 
values  of  li+pti-  which  occur  succeMively  during  the  second 
at  .'Mi  exist  simultune' lusly  at  the  beginning  of  the  second  over 
the  dii»t.incf  t'  iH'hitii!  j\B.  (Ir  if  the  rotidiliuiis  along  this  dIstaiK'e 
U  could  be  maintained  constant,  and  we  could  travel  back  along 
il  uniformly  in  one  second,  we  should  meet  all  the conditiana actually 
arriving  at  Mi  and  at  the  same  intervals.  If  then  d|  it  as  dement 
ef  the  path,  puttiag  d>»^U.  we  have  the  avenge  eaecw  of 


Here  dt  is  an 
expceaied  in  tenm  of 
4y  so  that  we  must 


hoga  hi  tha  iflMttbaiw&  We  have  A  and  n 
f  tne  oc^nal  length  ix  and  the  diaplacaneni 

put   (f{=<&+ify  "  (i^^/Atm  And 

We  have  already  found  that  if  V  changes  to  V-ti 

since  cA'  •  —dyi'dx. 

We  also  have  ^>^«V(i-i-4y/dx).  Subatitutuig  thcae  values 
aod  nci^ectii«  powets  «  4yAb  above  the  aeooad  we  get 

Batjy  iiMa  tihe  auat  of  tha  t<isplacea>ent»-ft.  Tlwn 

pottiiV  MyMe}**(N/U)',  we  have 

"Kir+Oavciagecntiiypercubiccentimetre.  (15) 
a  fcaiilt  lint  published  by  Lord  Rayldgh  (PMI,  Hag..  1905,  10, 

train  of  w,t\cs  is  reflected,  the  value  of  p  at  AB  will  be  the 
sum  of  the  values  for  the  two  trains,  and  will,  cm  the  averige.  be 
■  I  piiMed.  The  presMJre  on  CD  will  thcreff  rr  Ix-  rinuMiil.  But 
the  enei^  will  also  be  doubled,  so  that  (15}  still  gives  the  average 


ExptrimtHtol  DOmmmlmH  tfike  Vthdty  of  Sound. 

An  obvious  method  of  determining  the  velocity  of  sound 
in  air  consists  in  starting  tome  Mund,  say  by  uring  a  gun,  and 
atationiiiK  an  otencT  at  some  measured  distance  from  the 
gun.  The  obaencr  measures  by  a  clock  or  chronometer  the 
time  elapsing  between  the  receipt  of  the  flash,  which  passes 
pnttiaSfy  inrtamanawisly,  and  tbe  incdpt  of  the  iqwrt.  Tha 
distanoe  divided  by  tke  time  givm  the  vdocily  of  dw  amud. 
The  vdodty  tbna  obtained  win  be  affected  by  the  wind.  For 
instance,  WiliMn  Deriuun  (PM.  TVaw.,  1708)  made  a  aeiies 
of  obaervatfams,  noting  the  time  taken  by  the  report  of  a  cannon 
fired  on  Blackheath  to  travd  across  the  Thames  to  Upminster 
Church  in  Essex,  li!  m.  .iwjiy.  He  found  that  the  time  varied 
between  55J  seconds  when  the  wind  was  blowing  most  strongly 
with  the  sound,  to  63  seconds  when  it  was  most  strongly  against 
the  iound.  The  value  for  still  .tir  he  cstimntcd  at  114;  ft,  per 
secoiiii.  Ill'  made  no  torreclion  for  tcm[H'r.i'. uru  cir  humidity. 
But  when  the  wind  is  steady  its  elTecl  may  be  eliminated  by 
"  reciprocal  "  observations,  that  is,  by  observations  of  the  time 
of  passage  of  sound  in  each  direction  over  the  measured  distance. 

Let  D  be  the  distance,  U  the  velocity  cf  sound  in  still  air,  and 
tv  the  v<l<H~ity  of  the  wind,  stiprmswl  fr>r  simplieiiv  tii  IjIow  dirtTtly 
from  one  station  to  the  other.  Let  Ti  and  Ti  lie  the  observed  times 
of  passage  in  the  two  dirrrtion.'i.  We  have  U+W*  D/T|  and 
U— v*0/T»  Adding  and  dividing  by  2 

If  Ti  and  Tt  are  neatfy  equal,  and  if  T=5(.Ti+T,),  this  is  very 
nearly  C  -  D/T. 

The  reciprocal  method  was  adopted  in  1738  by  a  irmmiisiim 
of  the  Ftench  Academy  {Mttmnrei  die  Paeailmie  da  ttimtn, 
(173S).  Cannons  wen  fired  at  half-hour  intenmli,  dtcnutdjp 
at  Ubntmartre  and  MontlMiy,  17  or  18  m.  apart.  TkerewetR 
also  two  intermediate  stations  at  which  obsorvalions  were 
made.  Tbe  times  were  measured  by  pendulum  docks.  ThereauJt 
obtained  at  a  temperature  about  6*  C.  was,  tdiea  converted  to 
metres,  V^ay  metres/second. 

The  thcorctir.-il  investigation  given  above  shows  that  if  O 
is  the  velocity  in  air  at  t°  C.  then  the  velocity  at  0°  C.  in  tiw 
same  air  is  indepcndcnr  of  the  barometric  iircsswe  and  that 
U«=  U,'{! +0'00t S41).  whence  f"„=  ^32  met. /sec. 

In  1823  a  commission  of  the  Bureau  dcs  Ix)ngitudcs  nn.ide 
a  series  of  experiments  between  Montlh^ry  and  ViUcjoif,  11  m. 
apart.  Cannons  were  fired  at  the  two  Stations  at  intervals 
of  five  minutes.  Chronometers  were  used  for  timnig,  and  tlw 
result  at  is-g"  C.  was  11=340-9  met./sec.,  whence  Ue^jjeH^ 
mct./sec.  (F.  J.  D.  Arago,  CoimaijMMce  dcs  temps,  1815). 

When  the  meastuement  of  a  time  interval  dipcndi  en  aa 
observer,  Ids  "pcrsooal  equation"  cones  in  to  aftct  tl^ 
estimation  of  the  quantity.  Tlin  is  the  Intcnml  between  tbe 
anival  of  an  event  and  bis  perception  that  it  has  anlved,  «r 
it  may  be  the  interval  between  arrival  and  his  record  of  the 
arrival.  This  personal  equation  is  different  for  different  obser%-crs. 
It  may  differ  even  by  a  considerable  fraction  of  a  second. 
It  is  tliflcrcnt,  too,  for  different  senses  with  the  same  oliscr\cr, 
and  diflercnl  even  for  the  same  sense  when  the  external  stimuli 
differ  in  intensity.  When  the  interval  bci'.vnn  a  fl.isb  and  a 
report  is  measured,  the  personal  equalioiis  lot  the  two  arrivals 
are,  in  all  probability,  different,  that  for  the  flj»ah  being  most 
likely  less  than  that  for  tbe  sound.  In  a  long  series  of  experi- 
ments carried  out  by  V.  Regnault  in  the  years  1862  to  1866  on 
the  velocity  of  sound  in  open  air,  in  air  in  pipes  and  in  various 
other  gases  in  pip«s,  he  sought  to  eliminate  personal  equation 
by  dispensing  with  the  hunwai  elciiicnt  in  the  obacrmttkins, 
using  dectiic  xeoeiven  as  dMcrven.  A  sheet  acoomt  of  tlicse 
enerfaMou  is  given  in  JPM,  Jfetf:,  tSfiB,  3$,  p.  i6t,  and  the 
full  arooont,  which  senms  as  an  CHcUent  esample  of  the  extra- 
ordinary care  and  ingStttdty  of  Regnault's  work,  is  given  in  the 
Mlmoires  dt  raeadtmie  des  sctenets,  186S,  xxxvii.  On  page 
ivJ  of  I  lie  Mfowif  will  lie  found  a  Ust  cl  pievlotla  CaiCftU 
experiments  on  the  velocity  of  sound. 

In  the  open-air  eiperiments  the  receiver  cooatated  «f  a  hi|e 
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cone  having  a  thin  india-rubber  membrane  stretched  over  its 
narrow  end.  A  small  metal  disk  was  attached  to  the  centre 
of  tbemembnoe  andconnected  to  earth  byafineiriie.  Ametal 
flHit^rt-gitw  adfoitable  by  a  screw  could  be  made  to  Just  touch 
•  point  at  tbe  ecBtic  of  Uie  disk.  When  oontact  ma  made  U 
oiwvhtad  aa  dcelife  dicutt  iriridi  pamed  to  a  noonBBg  alatia^ 
and  there^  by  meaaa  of  an  dectro-magnet,  actuated  a  style 
writing  a  reoord  on  a  band  of  travelling  smoked  paper.  On 
the  same  band  a  tuning-fork  clcrtrirally  maintained  and  a 
seconds  clock  actuating  another  style  WTotc  parallel  records. 
The  cittiiit  continued  to  the  n  hirh  mtvci!  as  a  sourrt-, 
and  stretched  across  its  muzjJc.  When  the  gim  was  fired, 
the  circuit  was  broken,  and  the  break  was  recorded  on  the  paper. 
The  circuit  was  at  once  remade.  When  the  wave  travelled 
to  the  receiver  it  puahed  Inck  the  disk  from  the  contact-piece, 
andthitbieal(,too,««aMaiided.  The  time  between  tlie  breaks 
oooM  be  neaauied  fa  aeeonda  hy  tbe  dock  ilgnali,  and  in 
fractions  of  a  second  by  tlie  tunlng-loifc  record.  Tlie  recdving 
app«ratus  had  what  we  may  term  a  personal  cquatmn,  for  the 
break  of  contact  could  only  take  pi:-. re  when  the  membrane 
travelled  some  finite  dLstaiire,  exceedingly  small  no  doubt, 
from  the  ront.ir Hu;  the  apparatus  was  useil  in  such  a 
way  that  this  nml  l  Ik-  ne^jleeted.  Ill  some  experiments  in 
which  contact  w.i.s  m:.i'A-  instead  of  broken,  Regmik  detcnuined 
the  personal  equation  of  the  apparatus. 

To  eliminate  wind  as  far  as  possible  reciprocal  firing  was 
adopted,  the  interval  bAwem  the  two  firings  being  only  a  few 
seamda.  The  teupciatiare  of  the  air  traversed  and  its  humidity 
were  obaorved,  and  the  icnh  was  finally  cofiecled  to  the  vvtadty 
m  dry  air  at     C.  by  means  of  equation  (le). 

Rittn.'iiih  ii'*t-d  two  different  distaners.  \iz.  1280  metres  and  2445 
ntetrca,  obtaininR  from  the  first  U,  =  331-37  niet./sec.;  but  tnc 
number  of  ex|K-ri  meats  over  the  longirqstaiico  WMjpeMHr.  and  he 
appears  to  have  put  more  confidence  In  the  asaidt  mai  theo^  via. 

Uo-330-7i  mct./sec. 
'   In  the  PhU.  Trans.,  1872,  163,  p.  I.  is  given  an  interesdag  deter- 
minatioa  made  by  E.  J.  Stone  at  the        of  Good  Hope.  In  ihk 
experiment  the  personal  equations  of  the  ubeervers  were  deter- 
imncd  and  allowed  for. 

Vtlocity  of  Sound  in  Air  and  other  Cases  in  Pipes. — In  the 
memoir  dted  above  Regnault  gives  an  account  of  determinations 
of  the  velocity  in  air  in  pipes  of  great  length  and  of  diameters 
lani^iig  from  0*108  metres  to  i-i  metres.  He  used  v  iruius 
aouiCM  and  the  method  of  electric  registration.  He  found 
that  in  aO  cases  the  velocity  decreased  with  a  diameter.  The 
sound  tiawdled  to  and  tn  in  the  pipca  aevoal  times  befanre  the 
signals  died  away,  uid  he  fonnd  that  the  vdodty  deoeaaed 
with  the  intensity,  tending  to  a  limit  for  very  feeble  sounds, 
the  limit  being  the  same  whatever  tlie  source.  This  limit  for 
a  diameter  i-i  m.  was  Uo=330*6  mct^oc.,  wfaikfara diameter 
o-To8  it  was  Ue=324-25  met. /sec. 

Regnault  also  set  up  a  shorter  length  of  pipes  of  diameter 
O'loS  m.  in  a  court  at  the  College  de  France,  and  with  this 
kogtb  he  couhl  u.se  dry  air,  vary  the  pressure,  and  fill  with  other 
gases.  He  found  that  within  wide  limits  the  velocity  waa inde- 
pendent of  the  pressure,  thus  confirming  the  theory.  Com- 
paring the  vdodtica  of  sound  Ut  and  Ut  in  two  diOcieot  gMes 
with  denahifli  pi  and  ^  at  the  same  tempoatinre  wd  pnwBe. 
and  with  latJoa  of  specific  heats     7^,  theory  gives 

ThLi  formula  was  very  neai|y  confinned  for  hgrdnigeii,  caiboo 
dioxide  and  nitrous  oxide. 

J.  Violle  and  T.  V'autier  {Ann.  Mm.  phys.,  iSqo,  vol.  19) 
made  obser\'aiions  with  a  tube  0-7  m.  in  diameter,  and, 
naing  Rcgnault's  appantna,  found  that  the  vcbdQr  oould  be 
lepreaented  by 

where  r  is  the  mean  excess  of  pressure  aKivc  the  normal. 
According  to  von  Helmholtz  and  KirciiholT  the  velocity  in  a 
tube  should  he  Ic-ss  than  that  in  free  air  by  a  quantit  y  dopcudiiii; 
on  the  diameter  of  the  tube,  the  frequency  of  the  note  used, 
■Bd  the  viseoaity  of  tha  gss  (RayMiih^  Semd;  vd.  IL  H  l4r-«). 


Correcting  the  velocity  obtained  in  the  0  7  m.  tube  by  Kirdi- 
hofT's  fornuila,  Wolleand  Vantier  faandfortbeveloci^iBopen 
air  at  o'  C. 

tT«-33t-ra  met/bee. 
with  a  probable  error  estimated  at  *  o-io  metre. 
It  is  obviotis  from  the  various  experiments  that  the  velodty 

of  sound  in  dr>-  air  at  0°  C.  is  not  yet  known  with  very  great 
accuracy.  At  present  we  cannot  assign  a  more  exact  value 
than 

Ut  -  331  metres  per  seoood. 
VUlk  and  Vautier  made  some  laXer  eiperimenta  00  the 
propagation  of  musical  sounds  in  a  tunnel  j  metrea  in  dianwttr 
{Ann.  Mm.  pkyt.,  1905,  vol.  5).  They  found  that  the  vdodty 

of  propagation  of  different  musical  sounds  was  the  same. 
Some  curious  effects  were  observed  in  the  formation  of  har- 
monics in  the  rear  of  the  primaiy  tone  used.  These  have  yet 

to  find  an  explaiiation. 

Velocity  of  Sound  in  Il'ater. — The  velocity  in  water  was 
measured  by  J.  D.  CoUadon  and  J.  K.  F.  Sturm  {Ann.  chim. 
phys.,  1827  (2),  36,  p.  2j6)  in  the  water  of  L-ake  Geneva.  A  bell 
under  water  waa  struck,  and  at  the  sane  instant  some  gunpowder 
was  flashed  In  air  above  tba  bcIL  At  a  station  more  than 
13  kilometres  away  •  sort  of  Uig  ear-txtunpet,  dosed  by  a  mem- 
brane, was  placed  with  the  membrane  under  water,  the  tube 
ri<>ing  above  the  surface.  An  observer  with  his  ear  to  the  tube 
noted  the  Interval  between  the  arrival  of  flash  and  sound.  The 
velocity  deduced  at  S  i°  C,  -.v.is  V  i.'oj  met ./.'•■  cc,  agreeing 
verv  closely  with  the  value  toiculated  from  the  formula 
U'  =  E  p. 

r.xpcriments  on  the  velocity  of  sound  in  iron  have  l>ccn  made 
on  lengths  of  iron  piping  by  J.  R.  Biot,  and  on  telegraph  wires 
by  Wertheim  and  Brequct.  The  experiments  were  not  satis- 
farior>-,  and  it  is  sufficient  to  say  that  tbe  fesults  aoOOlded 
roughly  with  tbe  value  given  by  theory. 

Kfjlalion  of  Sound. 

When  a  wave  of  sound  meets  a  surface  separating  two  media 
it  is  in  part  reflected,  travelling  back  from  the  surface  into  the 
first  medium  again  with  the  velocity  with  which  it  approached. 
Echo  is  a  familiar  example  of  this.  Tbe  laws  of  reflection  of 
sound  are  identical  with  those  of  the  reflection  of  VglA,  vis.  (i) 
the  planes  of  inddenoe  and  reflectiaii  are  ooinddent,  and  (a) 
the  an^es  of  incidence  and  reflection  are  equal.  EziwrimentB 
may  be  made  with  plane  and  curs'cd  mirrors  to  verify  these 
laws,  but  it  h  necess.nry  to  use  short  waves,  in  onler  to  diminish 
diffract iiin  effects.  For  instance,  a  tickiiij;  w.iti  li  may  be  put 
at  the  focus  of  a  large  concave  metallic  mirror,  which  sends  a 
parallel  "  beam  "  of  sound  to  a  second  concave  mirror  facing 
the  first.  If  an  ear-trumpet  is  placed  at  the  focus  of  the  second 
mirror  the  ticking  may  be  heard  easily,  though  it  is  quite  inaud- 
ible by  direct  waves.  Or  it  may  be  revealed  by  placing  a 
sensitive  flamo  of  the  Und  deacribed  bekw  with  fta  noasfo  at 
the  focus.   The  Ihmie  Jumps  down  at  every  tick. 

Examples  of  reflection  of  sound  in  buildings  are  only  too 
frequent.  In  large  halls  the  words  of  a  speaker  are  echoed 
or  relle<-ted  from  flat  walls  or  roof  or  floor;  and  the^ie  rellected 
sounds  follow  thediri-ct  scnmds  at  such  an  interval  that  syllables 
and  words  overlap,  to  the  confusion  of  the  speecli  and  the 
annoyance  of  the  audience. 

Some  curious  examples  of  echo  are  given  in  Herschel's  article 
on  "  Sound  "  in  the  Emeyelopaedia  MttropolUana,  but  it  appeaa 
that  he  is  in  error  in  one  case.  He  states  that  in  the  whispering 
gallery  in  St  Paul's,  London,  "  the  fabtest  sound  is  faithfully 
conv^rod  from  one  ride  to  the  Other  of  the  dome  but  ia  not  heaid 
at  any  inteimedfate  point."  In  sone  domes,  far  instance  in 
a  dome  at  the  university  of  Birmingham,  a  sound  from  one  end 
of  a  diameter  is  heard  very  much  more  loudly  quite  close  to 
the  other  end  of  the  diameter  th.m  cl.scwhere,  but  in  St  Paul's 
\a>h\  Rayleigh  found  that  "  (he  .abnormal  loutlness  with  which 

I a  whis[>cr  is  heard  is  not  confincl  •<>  the  ix.sitiirn  di.itnetrically 
opposite  to  that  occupied  by  the  whisperer,  and  therefore,  it 
wmild  appear,  doss  not  depand  maturtiHy  npon  the  symmetry 
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of  the  dom.  The  aeem*  to  cnep  round  tbe  gtOery 

horizontaUiir,  not  MCMNrily  ataog  tte  ihactcr  9Kt  but  nther 
along  t!iat  arc  towards  wMdi  tbe  «Utp«cr  faces.  This  is  a 

consequence  of  the  very  unequal  audibility  of  a  irilhper  ill  faont 
and  behind  the  speaker,  a  phenomenon  which  may  easily  be 
observed  in  the opssair"  {Sound,  ii.  §  2S7}. 


Let  tg, 


a  horiiontal  wti'in  of  the  ilomc  ihroii.'h 
tht  source  1".  Let  Ol'A  lie  the  ra  lm 
(drouth  1*.  L«.'t  PQ  represent  a  ray 
of  lujitnd  makins  the  angle  9  with  the 
tangent  at  A.  }jet  ON(-OP  cos  •) 
be  the  perpcmlkul.ir  on  Then 
the  reflected  ray  UR  ami  tin-  ra\ 
rcliecl€<1  at  R.  anil  so  on,  will  all 
touch  the  I  in  If  drawn  with  ON  as 
radios.  A  ray  tnakinK  an  anf;le  less 
than  8  with  the  tangent  will,  with 
its  reflections,  touch  a  larger  circle. 
Hence  all  'a\»  Iwtwccn  -^0  will  be 
confined  in  ih<>  sptii-p  between  the 
outer  domo  ,in<l  »  rirr  Ic  of  radius 
OP  cos  0,  and  ihc  vvi-akt-ciim;  <il  iii- 
tfn->iiv  will  lit  1  hiL-ily  dia-  tu  vi-rtaal 
•-p  ri.-.v  lint;. 

Raylcigh  points  out  Ihal  thi^  clinging  of  the  sm;nci  ti:.  the 
surface  of  a  concave  wall  docs  not  depend  on  the  exact luss  of  the 
spherical  form.  He  suggest j  th.it  the  pro|)aBation  of  earthquake 
disturbances  is  probably  affected  by  tlie  curvature  of  tbeSlD&Ce 
of  the  globe,  which  may  act  like  a  whispering  gallery. 

Id  some  cases  of  echo,  when  the  original  sound  is  a  compound 
musical  note,  the  octave  of  the  fundamental  lone  is  reflected 
much  more  strongly  than  that  tone  itsdf.  This  is  explained 
by  Rayleigfa  {Sound,  ii.  f  jg6)  as  a  consequence  of  the  irregu- 
larities of  the  reflecting  surface,  Tbe  irregularities  send  back  a 
•catteted  reflection  of  the  differait  incident  trains,  and  this 
acattend  reflection  becotaes  mm  captow  the  shorter  the  wave- 
length. Hence  the  octave,  though  compantirdy  fccUe  in  the 
incident  train,  may  predominate  in  the  scattered  reflection 
coMtituting  Uieccho. 

Refraction  cf  Sound. 
When  a  wave  of  sound  travelling  through  one  medium  niceis 
a  second  medium  of  a  different  kinii,  li.c  .ibrations  of  its  own 
particles  are  communicated  to  the  partKks.  of  the  new  mcdivim, 
so  lliat  a  wave  is  excited  in  the  latter.  an<l  is  propagated  through 
it  with  a  vdodty  dependent  on  the  density  and  ehisticil y  of  the 
irrand  medium,  and  therefore  diflcring  in  general  from  the 
previous  velocity.  The  direction,  im.  in  which  the  new  wave 
Uaveb  is  different  from  the  previous  one.  This  change  of 
tfnectkm  is  termed  rtfratiioK,  and  takes  place,  no  doubt,  accotd- 
in|  to  the  same  laws  as  does  the  refraction  of  lif^t,  viz.  (1)  The 
new  dire^ioB  or  rt^^wdM  ray  Ucs  always  in  the  jilBiM  0/ iMctd«iK« 
or  plane  whidi  oontalna  tlw  incident  ray  (i*,  the  direction  of 
the  wave  in  the  first  medium),  and  the  normal  to  the  fucfaee 
separating  the  two  media,  at  the  point  in  whtch  the  mcldent 
ray  meeih  ii ,  {})  The  sine  of  the  angle  between  the  normal  and 
the  iiicirieiii  ray  bears  to  the  sine  of  the  angle  between  the  normal 
and  the  rcfraete<l  ra>'  a  ratio  which  is  constant  for  the  s,irtie 
p.air  of  media.  .Vs  with  linh;  the  ratio  involved  in  the  f^voud 
law  is  always  equal  to  the  r.\iw  oi  the  cclin  ity  of  the  wa\'i'  in 
the  first  medium  to  llie  velocity  in  the  second;  in  other  word«, 
the  tints  of  the  an^  m  question  ace  dinsdly  peopoctioMl  to 
the  velocities. 

Hence  sound  rays,  in  passing  from  one  medium  into  another, 
are  best  in  towards  tbe  normal,  or  the  reverse,  according  as  the 
velocity  of  propagation  in  the  former  cxcc<rds 
or  falls  abort  of  that  in  the  latter.  Thus,  for 
iutance^  sound  is  refracted  fsisfdi  the  per^ 
pnnflirnhr  when  posing  into  air  from  water, 
or  into  cubook  add  gas  from  air;  the 
converse  is  the  Case  when  the 
place  the  opposite  way. 

It  further  foUowj.  as  in  the  analogous  case 
of  iigbt,  tliat  there  is  a  certain  angle  termed 
k  found  by  dividing  the  less  by 


the  pciUr  velocity,  such  tjiat  all  rays  of  sound 
surface  sepatntlng  two  difloent  bodies  will  not 


the 


Bi  oBwaid, 
if  tho 

vcbdiy  in  that  body  is  less  than  thnt  fan  the  othw  body,  and 
if  tbe  angle  of  inddeikce  eioeeds  the  limiting  angle. 

The  velocities  in  air  and  water  being  respectively  1090  and 
4700  ft.  the  Umiting  angle  for  these  metlia  may  be  easily  shown 
i.ci  III'  -.lijjh'l','  ;ilic)'."i-  I \\" .  IKni.c.  rays  of  s<>un<l  prsiciiding 
Irom  a  disianl  source,  and  tiierelure  neatly  parallel  to  each  u'.her, 
and  to  I't)  (tig.  ij),  the  angle  I'U.M  txiiig  jireaief  than  15^  ,  will 
not  pass  into  the  water  .it  all,  but  suffer  total  reikttion.  Under 
such  circumstances,  the  rejHtrt  of  a  gun,  however  pOWOrful, 
should  be  inaudible  by  an  car  plated  in  the  water. 

Acouslic  Lenses. — As  light  is  concentrated  into  a  fccus  by  a 
convex  glass  lens  (for  which  tbe  velocity  of  light  is  less  than  for 
the  air),  so  sound  ought  to  be  made  to  converge  by  passing 
througli  a  convex  lens  formed  of  carlxjnic  acid  gas.  On  the 
other  hand,  to  produce  convergence  with  water  or  hydrogen  gas, 
in  both  wtich  the  velocity  of  sound  exceeds  its  rale  in  air,  the 
lens  ought  to  be  coMcavo.  These  nsults  have  been  ooaflnned 
e.\)>crimentally  Iw  K.  F.  |.  SnndhausB  (Psgl-  iSS*!  <S> 
p.  37S),  wlm  used  a  collodion  leoB  filled  irithcBiboDic  add.  He 
found  its  focal  length  and  hence  the  refractive  index  of  tbe 
gas,  C.  Ilajech  (.-Inn.  ckim.  phys.,  1858,  (iii).  vol.  54)  also 
measured  the  relrailive  iniiices  of  various  gases,  using  a  pi  ism 
containing  the  gas  to  Ix'  exper.nu  nted  on,  and  he  found  that  the 
deviation  by  the  prism  aKTee<i  very  cloady  With  the  theoWtkal 
values  of  souwl  in  the  gas  and  in  air. 

Osborne  Reynolds (iVoc.  A'l'v.  Sm  .,  i.S;^.  22.  p.  5  51)  lirst  fieiinted 
out  that  refraction  would  result  from  a  variation  in  the  tempera- 
ture of  the  air  at  different  heights.  The  velocity , 
of  sound  in  air  is  independent  of  the  pnasute, 
but  varies  with  the  tempenture,  Ita  value  at  <*  C. 
beiitg  as  we  hsve  seen 

where  Oois  the  vdochy  at  cT  C,  and  « is  tlie  eoeflftcient  of 
expannon  •00565.  Now  if  tlie  temperature  is  h^ier  overhead 

than  at  the  surface,  the  velocity  overhead  is  greater.   It  a  wave 

front  is  in  a  given  position,  as  a  i  (fig.  i.!),  at  a  given  instant 
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the  Upper  part,  moving  faster,  gains  on  the  lower,  and  the  front 
tends  to  swing  round  as  shown  by  the  successive  positions  in 
a  2,  3  and  4;  that  is,  the  sound  tends  to  come  down  to  the 
nirfisGe.  This  is  wdl  fflnstrated  Iqr  the  ranarfcable  horiaontal 
cardags  of  sound  on  a  stfll  dear  faosty  nwwifag:,  wlMttthe 
tinfoce  layen  of  air  are  decidedly  colder  than  tfose  above. 
At  sunset,  too,  after  a  warm  day,  if  the  air  is  still,  the  cooling 
of  the  earth  by  radiation  cools  the  lower  layers,  and  sound 
c  irrii-s  c\<cllcn!ly  <ivi'r  a  level  surface.  Hut  usual!)'  the  lover 
l.iyers  are  warnicr  llcitj  the  upivr  layer*,  atid  the  velocity  below 
i-.,  greater  than  the  \'eloc!ty  rdio\e.  Conwqucntly  a  wave  front 
such  as  h  i  tends  to  turn  upwards,  .as  shown  in  the  successive 
positions  h  j,  ^  and  4.  Sound  is  then  not  so  well  hiard  along 
the  level,  but  may  still  reach  an  ehwiled  observer.  On  a  hot 
summer's  day  the  temperature  of  the  surface  layers  may  be 
much  higher  than  that  of  the  higher  l.iycrs,  and  the  effed  on 
the  horizontal  carriage  of  sound  may  be  very  marltcd. 

It  is  wdl  known  that  sound  travds  far  better  with  the  wind 
than  against  k.  Stoleca  diowied  that  this  efect  is  one  of 
refraction,  Aw  to  variation  tl  vdodty  of  the  air  g^,^^ 
from  the  suriace  upwards  (BHL  AMfoe.  Rtp.,  1857,  p.  ivjaA 
2  It  is,  of  course,  a  matter  of  common  observation 
that  the  wind  increases  in  velocity  from  the  surface  upwards. 
.Kn  excellent  illustration  of  this  increase  was  pointed  out  by 
F.  Osier  in  the  shape  of  old  clouds;  their  upper  portions  always 
appear  drensd  iorwstd  sad  they  Issa  over,  ss  it  wsn.  hi  ths 
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^wctioo  in  which  vind  is  going.  The  smbs  kind  of  thing 
happtat  with  sovmMravo  fnau  ivhcn  tnvcliiiig  with  the 

wrnrt. 

The  velocity oE Any  p.irt  of  a  w.i'.  r  fmnt  rt'l.i;ivc  lo  ihc  gToiinil 
will  he  ihe  normal  velocity  of  sound  -f  the  velocity  oi  the  wind 
at  that  point.  Since  the  velocity  increases  as  we  go  upwards 
the  front  lends  to  swing  round  and  travel  downwards,  as  shown 
b  the  aicGaaivc  positions  a  i,  2,  3  and  4,  in  fig.  14,  where  we 
mat  aappoie  the  wind  to  be  Uowing  ban.  left  to  ri|bt.  But 
if  the  wiDd  b  apiut  the  Hond  tht  nfacfty  of  a  pafat  «f  the 
wave  bMoft  ii  the  neniMd  vdocitjr-the  idui  ydaiH^  stthe 
point,  and  M  decreaaes  aa  we  tiie.  Then  the  fnunt  tends  to 
swing  round  and  travel  upwards  as  shown  in  the  aoocessive 
positions  b  i,  j,  3.  and  4,  in  fig.  14,  where  the  wind  is  travelling 
from  right  to  left.  In  the  first  cas«  the  waves  are  more  hkcly 
to  reach  and  be  perceived  by  an  observer  kvel  with  the  source, 
while  in  the  second  caae  tb^  may  go  over  hia'haad  and  flot  be 
heard  at  all. 

Diffraction  of  Soiuid  Waves. 
Many  of  the  well-known  phenoaena  of  optical  diOraction 
any  be  imitated  with  aomd  waves,  capedally  if  the  waves 
be  ahort.  Lord  Rayleifb  (jSekm^  Pap»t,  9i.  24)  has  given 
various  e«ampl«,  and  we  refer  the  reader  to  his  account. 
We  shall  only  coiusiiit-r  one  interesting  case  of  sound  diffr;utiim 
whieh  rruiy  l)C  easily  observed.  When  we  are  walking  past  a 
fence  formwi  by  equally-s(>aced  vertical  rails  or  overlapping 
boards,  wc  may  often  note  that  each  footstep  is  followed  by  a 
musical  ring.  A  sharp  clap  of  the  hands  may  also  produce  the 
efiect.  A  short  impulsive  wave  travels  towards  the  fence,  and 
aadk  laQ  at  ft  la  nacbed  by  the  wave  becomes  the  centre  of  a 
new  aeooodaiy  wave  sent  out  all  round,  or  at  any  late  on  the 
boot  aide  of  the  fence. 
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L,et  S  (fig.  15)  be  the  source  very  nearly  in  the  tiae  of  the  rail» 
ABCDKK.  M  the  instant  that  the  original  wave  f«ache»  F  the 
wave  from  E  has  travelled  to  a  cirtle  of  radius  very  nearly  cuual 
to  EF — not  quite,  a.s  S  is  not  quite  in  the  plane  of  the  r.iiU.  1  he 
wave  from  D  has  lravelle.1  to  a  eirile  of  r.iili!i>  neatly  eilual  to  DK, 
th.ir  from  C  to  a  circle  of  ra<liu-.  marly  t'l",  and  m)  on.  .\>  theac 
"  secondary  waves  "  return  to  ^  tlicir  distance  apart  i»  nearly  equal 
to  twice  tbs  distance  between  the  rails,  and  tJw  ofaawar  than  hcan 
a  note  of  wave4cmph  aaaily  3EF>  But  if  an  observer  Is  stationed 
at  S'  the  waves  wlfi  be  aboMt  lialf  as  Ux  apart  and  will  laach  him 
with  nearly  twice  the  frequency)  so  tint  be  hears  a  note  about  an 
octave  hieiier.  Ki  he  ttuvds  further  round  the  frsi|uency  iacRases 
still  III  re  The  r.iiUngs  in  isct  do  foT  soumI  wlHt  a  diffnsction 
grating  Jk-s  for  light. 

Frequency  and  Pitch. 
Sound.")  m.iy  be  divided  into  noises  and  musical  notes.  A  mere 
noise  is  an  irregular  disturbance.  If  we  study  the  source  produc- 
ing it  we  find  that  there  is  no  icgulacity  of  vibration.  A  musical 
ante  ahiayt  ariua  fnrni  a  aoniBe  wfaidi  has  sane  npnlarity 
«f  vlbtatlnt,  and  «bkh  aeida  e^nliy-spaced  waves  into  the 
air.  A  given  note  has  always  the  same  frequency,  that  la  to  say. 
the  hearer  receives  the  ;;ime  number  of  waves  per  '  Lrrmd  what 
ever  the  source  by  which  the  note  is  produced.  Various  instru- 
ments have  been  devised  which  produce  any  desired  note,  and 
which  are  provided  with  methods  of  counting  the  frequency 
of  vibration.  'I'lie  results  obtained  fully  confirm  the  rcih  rai 
law  that  "  pitch,"  or  the  position  of  the  note  in  the  musical  scale, 
depends  solely  on  its  frequency.  We  shall  DOW  describe  aaae 
of  the  methods  of  determining  frequency. 

Savart's  toothed  wheel  apparatus,  named  after  F£lix  Savart 
(1791-1841),  a  French  plmu^  and  suiieau,  eoniista  of  a  braae 
wheel,  whose  edge  is  divided  into  a  auBber  ef  equal  pra|ecting 


teeth  distributed  uniformly  over  the  dmtmbreno^  and  which  is 

capable  of  rapid  rotation  about  an  axiii  perpendicular  to  its  plane 
and  patoing  through  ii»  <entre,  by  mcanit  of  a  scries  of  nuiliifilyinK 
whecU,  the  last  of  which  is  turned  round  l)\  the  han<l.  The  toothed 
whtul  Ijcing  set  in  motioa,  the  e.ixe  oi  a  card  or  of  a  funnel-?haped 
piece  uf  cummon  notcpapcr  ii>  held  a|uiinat  the  leelh,  when  a  note 
will  lie  heard  aiiiiac  mm  the  rapidly  succeeding  duplacemenu 
of  the  air  hi  its  vidnlty.  The  pitch  oftnis  note  will  rite  as  the  rale 
of  rotation  inrre.vse»,  and  becomes  Steady  when  that  rotation,  is 
maintained  uniform.  It  may  thus  be  brought  into  unison  with 
any  .sound  of  whii  h  it  may  lie  rc<)mred  to  deierniiive  the  correspond- 
iiijc  nu:nl<er  of  N  ibtatioiis  ^ler  second,  as  for  instance  the  noic  Ai, 
three  ix  tavcs  higher  than  the  .'X  which  U  imitCiiieil  musically  by 
a  »mall  circle  placed  between  the  second  and  third  lines  ol  the 
G  clef,  which  A  is  the  note  of  the  tuning-fork  ustially  emplo)ed  for 
rcgiilatiiiK  concert  •pitch.  A*  nay  be  given  by  a  piano.  Now, 
supix-jsc  that  the  note  produced  wiUi  Savart'*  apparatus  i>  in  unison 
with  when  the  experimenter  turns  round  tlic  first  wheel  at  the 
rate  of  txj  turns  per  minute  or  one  per  iecond,  and  (hat  the  cir- 
ciinifereiici-<  of  llii-  various  multiplying  whevls  are  such  that  the 
rale  of  rcvulution  ol  the  toothcxi  » in  •.  I  i...  t hi  u  I iiu  rc.isui  44  times, 
then  ihc  latter  wheel  will  (jcriorm  44  rv\olulioiis  in  a  second, 
and  hence,  if  the  nunber  of  ila  laeth  oe  tok  the  number  of  taps 
imparted  to  the  card  evenr  second  win  amount  to  44X80  or  3530. 
Tlus,  therefore,  is  the  number  of  vibrations  corresponding  to  the  note 
A,.  If  we  divide  this  by  2'  or  8,  we  obtain  440  a»  the  number  of 
vibrations  answcrini;  to  the  note  A.  If,  for  the  single  toothed 
wheel,  Im'  suti>til uletl  a  ^t  of  four  with  a  common  axis,  in  which 
the  ieetb  are  in  the  latiuas  4:  5:  6:  8,  and  if  the  card  be  rapidly 
pawed  alooc  their  edges,  wc  shall  hear  distinctly  produced  the 
lundamentai  chord  C,  E,  G,  Ci  and  shall  thus  satisfy  ourselves 
that  the  inter\'als  C,  E;  C,  G  and  C,  Ci  arc  ).  t  and  2  rcsipectively. 

Ndther  thi»  instrument  nor  the  next  to  be  dcscrilicd  is  now  used 
for  exact  work;  they  ntcrcly  serve  .xs  illustrationfl  of  the  l.iw  of 
pitch. 

The  jfVf«  of  L.  F.  W.  A.  Sctbeck  (1H05- 1840)  is  the  -iniple.st  form 
i)f  apparatus  thus  desijjnaic'xj,  and  consists  of  ri  i.ir^r  1  ireular  disk 
mounted  on  a  central  axis,  about  which  it  may  be  made    -   .  ^ 
to  revol<«  with  moderate  nmidity.   This  dtiJc  is  per- 
fotated  with  small  round  holes  arranged  in  circles 
about  the  centre  of  the  diiJc.   In  the  fir»t  xeries  of  circles,  reckoning 
from  the  centre  the  openings  are  so  made  as  to  divide  the  respective 
circumferenrps,  on  whii  h  they  are  found,  in  aliquot  parts  bearing 
to  each  other  the  ratios  uf  the  numbers  3,  4,  5,  6,  8,  lo,  12,  16,  20, 
2a.  32,  40,  4H,  64.    The  second  teries  consists  of  circles  each  oi 
whidi  is  lonMd  of  two  sets  of  perforations,  in  the  first  circle  arranged 
as  4:5,  in  the  next  as  3:4,  then  as  i-.x,  3:5.  4:7.  In  the  outer 
series  is  a  drcle  divided  by  pefforation*  into  (our  sets,  the  numbers 
of  aliquot  parts  being  as  3  : 4  : 5  : 6,  fallowed  by  others  which  we 
neis!  not  further  refer  10. 

The  <lisk  l-icinK  started,  then  by  means  of  a  tuLiC  held  at  one  cr.J 
l>e!ween  the  lips,  and  applied  near  to  the  disk  at  the  otl  er,  or  more 
easily  with  a  common  bellows,  a  blast  of  air  is  made  to  fall  on  the 
part  of  the  disk  which  contains  any  one  of  the  alio\e  circle*.  The 
current  being  alternately  transmitted  and  shut  o(i,  as  a  hole  passes  on 
and  nfT  the  aperture  of  the  tutie  or  bellows,  cauiies  a  \'ibrator>'  motion 
of  the  air.  whose  fre<(uency  defjeiids  on  the  numlwr  of  times  per  scccr.il 
that  a  perforation  piisses  the  mouth  of  the  tulic.  Hence  the  nrjic 
pro<lu<  cij  w  ith  anv  ^[iven  circle  of  holes  rise's  in  pili  h  as  the  disk 
revolves  more  r.ipi<lly;  ami  it,  the  revolution  of  the  disk  Ijcing  kept 
as  steady  as  possibk:,  the  tube  be  passed  rapidly  across  the  circles 
of  the  fm.  lerieB,  «  series  of  notes  is  heard,  which,  if  the  kwest 
be  danolad  by  C.  form  the  seqtience  C,  Ci.  Bi,  d,  Ct,  Ac.  In  like 
manner,  the  first  circle  in  which  we  have  two  sets  of  holes  dividing 
the  circumference,  the  one  into  say  9  parts,  and  the  other  into  to, 
or  in  rating:  5,  the  note  produced  is  a  compound  one,  such  as  would 
be  obiaine<i  by  striking  on  the  piano  two  notes  sepiu  iteii  \'\  the 
interval  of  a  major  third  ()).  Similar  results  arc  obtainable  by 
means  of  the  remaining  perforations. 

A  still  simpler  form  of  siren  may  l)c  constituted  with  a  good 
spinnin^-top,  a  perforatetl  card  disk,  and  a  tube  for  blowing  with. 

The  siren  of  C.  CaRniard  de  la  Tour  is  founded  on  the  san>c  principle 
as  the  preceiling.    It  consists  of  ,1  cylindric.Tl  chest  of  brass,  the 
ba-c  <if  which  is  pierccii  at  its  centre  with  an  oiieninc 
in  which  is  fixed  a  hra'ss  iut>e  projecting  outwards,  and  "*•••' 
intended  for  suppl>  i^^;  the  cavity  of  the  cxbmier  with  T^CzJIT 
compressed  air  or  other  gaa.  or  even  liquid.    The  top 
of  the  cylinder  is  formed  of  a  plate  perforated  near  its  edge 
by  holes  distributed  umfoimly  in  a  cnde  oonoentric  with  the 
plate,  and  which  are  cut  obliquely  throu^  the  thickness  of  the 
plate.    Immediately  above  this  fixed  plate,  and  almost  in  contact 
with  it,  is  another  of  the  «;ime  dimensions,  and  furnished  with  the 
same  numlier,  n,  of  o[x.'ninKs  similarly  pl.><  e<l.  but  passing  obliquely 
through  in  an  opposite  direction  from  those  in  the  fixed  plate,  the 
one  set  being  inchnixl  to  the  left,  the  other  to  the  right. 

This  second  plate  \»  capable  of  rotation  about  an  axis  per- 
pendicular to  its  plane  acvd  passing  through  its  centre.  Now,  let 
the  movable  plate  be  at  any  time  m  a  pooition  such  that  its  holes 
are  immediatMy  above  those  in  the  Excd  plate,  and  let  the  bellowa 
liy  which  air  is  forced  bno  the  cyliadcr  bir.  for  mnpOd^.  r 
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Fig.  i6. 


wpjpoMd  to  be  the  fluid  employvcl)  b«  put  in  action;  then  the  air 
in  itB  fi—l,!!  win  strike  the  ode  of  each  opening  in  the  movable 
plate  in  an  obliaue  direction  (as  shown  in 

fis-  1 6).  and  will  thtrefore  urKc  tin-  l.-ittt-r 
ti>  miation  round  its  centre.  Aii.  r  i  nth 
of  a  revolution,  the  two  sets  of  jH-rforutionB 
•■lit  again  coincide,  the  lateral  impulse  of 
the  air  repeated,  and  hence  the  rapidity 
of  rotation  increased.  This  will  go  on 
continually  as  long  a*  air  b  aupplied  to  the  cylinder,  and  the 
velocity  of  rotation  of  the  upper  phte  will  be  accderated  up  to  a 
certain  maximum,  at  which  it  may  be  mtntaiiied  Iqr  keeiiliic  the 
force  of  the  current  constant. 

Now,  it  is  exidi  nt  th.it  t-.irli  cnim  iilcm  <■  nf  the  |)erf(>n)tion»i  in 
the  two  plates  is  followed  by  a  non-coincidence,  during  which  the 
■ircBrrenr  is  .shut  off,  md  that  eomcquently.  during  each  revolution 
«f  die  up|>er  plate,  thtte  occur  n  allertuitc  passages  and  interceptions 
of  the  current.  Hence  aiue*  the  wme  iuimber''or  auocesiive  im- 
pulses  of  the  external  air  immediately  in  eoittaet  with  the  movable 
pLile,  which  is  thus  thrown  into  a  state  of  vibration  at  the  rate  of 
n  (or  ever)'  revol'ition  of  the  plate.  The  result  is  a  note  who^r 
pitch  rises  as  the  velocity  of  rotation  inrrra-%es,  and  t>cconies  steady 
when  that  velocity  reaches  its  constant  value.  If,  then,  we  can 
the  number  m  of  revolutions  performed  bv  the  plate 
«e  shnll  at  once  flaw  tne  number  Ol  vibrations 


In  . 

per  •econd  correaponiting  to  the  audible  note  by  multiplyinK  m  by  n. 

For  thia  purpose  the  axin  i<  fnrni-iherl  at  fli  upper  part  with  a 
screw  WDrkiriK  into  a  tootht-;!  wheil.  anr|  i!ri\inj;  it  round,  during 
each  re\ dIii! ion  of  the  nl.irc.  UirDiinli  a  ^|i.i(  f  cijii.i!  to  the  inter\'al 
between  two  tii'th.  An  in'lox  rescml 'lin^^  the  hand  of  a  watch 
partakes  of  tht.s  motion,  and  points  successively  to  (he  divi.sionit 
of  a  gnduatcd  dial.  On  the  oonpletioii  of  «ach  revolution  of  this 
toothed  wheel  (which,  if  the  imiimcr  of  he  taedi  be  too,  will  com- 
pnV-  ino  revohitions  of  the  ntovable  platel.  a  prcrfectlng  pin  fixed 
to  it  ratrhes  a  tooth  of  another  toothed  wheel  and  turns  it  round, 
and  with  it  a  correspondine  itnlex  which  thun  records  the  nunilxT 
of  turns  of  the  first  toothetJ  whwi.  As  an  example  of  the  applica- 
tion of  this  siren,  suppo^ic  that  the  number  of  revolutions  of  the  plate, 
as  shown  by  the  indices,  amounts  to  ^400  in  a  minute,  that  is, 
to  90  per  second,  then  the  number  of  vibration*  [>er  second  of  the 
note  heard  amounts  to  9on,  or  (if  number  of  holes  in  each  plate =8) 

to  720. 

H.  N.  Dove  (1803-1870)  prndurefi  a  mo<lification  of  the  ?ircn 
by  which  the  relations  of  ilitiiTi'iir  niu^ii  .il  notes  n\ay  Im'  more 
readily  ascertainefi.  In  it  the  fixcti  and  movable  plates 
are  e.ich  furnishi'd  with  fmir  rot>cenlric  series  01  per- 
forations, dividing  the  circumfcrcnccb  into  different 
aKqpot  parts,  as.  for  exaropw,  8,  10,  la.  16.  Beneath  the  lower 
or  Bind  plate  are_  four  metallic  rings  furnished  with  holes  corre- 
sponding to  th<Me  in  the  plates,  and  which  may  he  pushed  round  by 
projecting  pins,  so  as  to  admit  the  air-current  through  .mv  one 
or  more  of  the  series  of  perforations  in  the  fixed  plate.  Thus  may 
be  obtained,  either  sepanuely  or  in  various  comVunalions,  the  (our 
notes  whose  vibrations  are  in  the  ratios  of  the  abovx-  numbers, 
and  «Uch  dnniaK  forai  the  fundamental  chord  (C^X:*).  The 
tnvcntor  ha*  glwea  to  dila  instrument  the  name  of  die  awmyiefce< 
iirm. 

Hclmholts  (SmmA'oim  ej  Tone,  cb.  viii.)  further  adapted  the 
atrea  for  aiOR  extensive  me,  by  the  addition  to  Dove's  instrument 

|Of  another    chi-rst  con- 
taining   its    own  fixed 
and  movable  perforated 
plates    and  perforated 
riiigs,  both  the  movable  platoe  being 
driven  by  the  Mm  Clifnat  and 
revolving  about  •  Common  axis. 
Annexed  is  a  ftgum  of  this  lutein 
ment  (fig.  17). 

Graphic  Slelhinls. — The  n'lation 
between  the  pitch  of  a  note  an<l 
the  frequency  of  the  corresponding 
vibrations  has  also  been  studied  by 
gmphk  methods.  Thus,  if  an  elastu: 
metal  slip  or  a  pig's  bristle  he  at- 
t.n  hed  to  fine  prong  of  a  tuning- 
fork,  and  if  (he  fork,  while  m 
vibration,  is  moved  rapidly  over  a 
glass  plate  coated  with  lamp-black, 
the  attached  style  touchmj^  the 
plate  lightly,  a  wavy  line  will  be 
traced  on  _  the  plate  answering  to 
the  vibrations  to  and  fro  of  the 
fork.  The  sdime  result  will  he  ol>- 
tained  with  a  st.ition.in,'  fork  .-iiid  .i 
movable  gl-is>^  [il.iti-;  .Tnrl,  if  flic  time  (w-euiiied  by  the-  pl.iti-  in 
moving  through  a  given  distance  can  be  ascertained  and  the  number 
of  CMWete  radulations  exhibited  on  the  plate  for  that  dietanoek 
wfcidi  h  c«iilntt>-  the  number  of  vibratkme  of  the  fork  in  that 
time,  is  rednaed,  we  shall  bsve  determined  the  miroerical  vTbratioo- 
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value  of  the  note  yielded  by  the  foric  Or,  if  the  same  plate 
be  moved  in  contact  with  two  tuning-forks,  w«  ohall,  by  compar- 

ing  the  number  of  sinuosities  in  the  one  tnce  iHth  that  in  the 
other,  be  i  iial'lifi  to  assifjn  the  ratio  of  the  corresrxmdin>-;  niimbfr* 
of  vitiral inns  pi-r  .'.ev'-fiiid.  Thiii,  if  the  one  n!ili-  I'r  ■■.n  octave 
higher  than  the  othrr,  it  will  give  double  the  number  of  waves 
in  the  same  di?.t.inri-.  I  he  motion  of  the  pl.ite  may  be  simply 
prodiMred  by  dropping  it  l>ctwccn  two  vertical  grooves,  the 
tuning-forks  being  projierly  fixed  to  a  frame  above. 

Greater  accuracy  may  be  attained  with  a  revolving-drum  chioiio- 
praph  first  devi.sod  by  Thomas  Young  {Leet.  on  Na$.  Phil.,  1807, 
I.  190).  consisting  of  a  cylinder  which  may  be  coated  _ 
with  lamp-black,  or,  Iwtler  .still,  a  metallic  cylinder  **  nrMM 
round  which  a  ljlackeni-<J  sheet  of  [)a[x-r  is  wrdpiie<l. 
The  cylinder  is  mounted  on  an  axis  and  turned  round,  while  the 
Style  amelMd  to  the  vibiating  body  is  in  light  contact  with  it.  and 
tracea  therefore  a  wavy  circle,  which,  on  talcing  off  the  paper 
and  flattening  it,  becomes  a  wa\-y  straight  line. ,  The  impenoiity 
of  this  arrangement  arises  from  the  comparatiw  facility  with 
which  the  n-iinbcr  of  riv.iliitions  of  the  cylinder  in  a  gi\Tn 
time  tiuiy  1 /i •  appertained.  In  R  Kocniki's  arrangement  (Quelquts 
expi-rUfues  d' lU ousttquf ,  p.  I)  the  axis  ol  the  cylinder  is  fashioned 
.•»»  a  screw,  which  works  in  fixed  nuts  at  the  ends,  causing  a  sliding 
as  well  as  a  rotaforj-  motion  of  the  c>  linder.  The  lines  traced  out 
by  the  vilirating  pointer  arc  thus  prevented  from  averla|lping 
when  more  than  one  turn  is  given  to  the  cylinder,  in  the  phcmauto- 
graph  o(  E.  L.  Scott  (Comples  renJus,  1861,  53,  p.  108)  any  sound 
whatever  may  l>e  made  to  record  its  trace  on  the  pa|H-r  by  me.ms 
of  a  lar>;i-  |iar,iliii1i(-  cavity  resembling  a  s|K.-akiiig-trumpet,  wbich 

fn.f/ly  ojien  at  the  wider  extremitv,  l.'.ii  is  f!ri^<'<l  .-it  the  uthcr 
end  by  a  thin  stretchtti  membrane.  To  the  ccntie  of  this  membrane 
is  attached  a  small  fcather-fibn^  which,  eihiu  the  nflector  is  suit* 
ably  phtced,  touches  lightiv  the  Mitfioe  of  the  revel\-ing  c^  Under. 
.'\ny  sound  (such  as  that  of  the  human  voice)  transmitting  its  ra\'s 
into  the  reflector,  and  communicating  vlbif5itory_  motion  to  the 
membrane,  will  cause  the  feather  to  trace  a  sinuous  line  on  the  paper. 
If.  at  the  -siinu;  time,  a  tuning-fork  of  known  number  of  vibr.nion* 
per  second  be  made  to  trace  its  own  line  close  to  the  other,  a 
comparison  of  the  two  lines  gives  the  number  corresponding  to  the 
sound  under  consideration.  The  phonograph  fgi,)  may  be  regarded 
as  an  instrument  of  this  class,  in  that  it  records  vibrations  on  a 
revolving  dnim  or  disk. 

Lissnji'us  Finiirrs. — A  mode  of  exhibiting  the  ratio  of  the  fre- 
quencies of  two  forks  was  deviseil  by  Jules  Antoine  Lissajous  (1822- 
1H80).  On  one  pronp  of  e.ich  fort  is  tixer!  a  sm.ilt  pl'^ne  mirror. 
The  two  (urks  an-  fi.vid  .--o  ih.it  one  \  ihni(i's  in  a  vertii  al.  and  thf 
other  in  a  horizontal,  plane,  and  they  are  so  placed  that  a  converging 
beam  of  light  received  OD  one  mirror  is  renected  to  the  other  aao 
then  brought  to  a  point  oa  a  ecncn.  If  the  first  fork  alone  vibrates, 
the  point  on  the  screen  appeals  h'iv.;thened  out  into  a  vertical 
line  through  the  changea  m  hielination  of  the  first  mirror,  while 
if  the  second  fork  alone  vibrates,  the  point  appears  lengthened  out 
into  a  horizontal  line.  If  Uith  vibrate,  the  point  descnljes  a  curve 
which  appears  continuous  through  the  pcrinstence  of  the  retinal 
iwpnuiiuii.  Liiwgoue  aiso  obtained  the  apnea  byahi  of  the  iritop 
tion_  microscope,  an  Instfument  which  ne  invented.  Instead  of 
a  minor,  the  objective  of  a  microscope  is  attached  to  one  prons 
of  the  first  fork  and  the  eyei>iece  of  the  microscope  is  fixed  nehina 
the  fork.  Instcid  of  a  mirror  the  second  fork  carries  a  hripht 
piint  on  one  prong,  and  the  microscope  is  focy^-'l  on  this  If 
both  forks  vibrate,  an  observer  looking  through  the  micror<-o^ie 
sees  the  bright  point  dcecribing  Lisaatous  figtiica.  If  the  two 
forks  ha\-e  the  same  frequency,  it  is  easily  seen  that  the  figure  will 
be  an  ellipse  (including  as  limiting  ca.<ie»,  depending  on  n.Iative 
amplitude  and  phase,  a  circle  and  a  straight  line).  If  the  forks 
are  not  of  exactly  the  s;ime  frw]uency  the  ellipse  will  sJowlv  revoI\-e, 
and  from  its  rate  of  revolution  the  ratio  of  the  frequencies  may  be 
determined  ikavtiigh,  Sound,  i.  J  3.^).  I(  one  is  (he  i<-t,Hve  of  the 
other  a  h^iin-  t  f  H  may  be  described,  and  -  1  1  m,  Fi|^.  is  ^hoWB 
curves  giseu  by  inter\'als  of  the  octave,  the  twelfth  aud  the  tilth. 

The  kaleidopbone  devised  by  Charlea  Whcatstone  in  1827  gives 
these  figures  in  a  dmple  way.  It  consists  of  a  straight  rod  clamped 
in  a  vice  and  carrying  a  bead  at  its  upper  free  end.  The  bead  is 
illuminated  and  shows  a  bright  point  of  fight.  If  the  rod  is  circular 
in  section  an»l  jx-rfectlv  uniform  the  end  will  desrrilx-  a  circle, 
ellipse  or  straiKht  liin  ;  but,  as  the  elasticity  is  usually  not  i  xaitly 
the  same  in  all  directions,  the  figure  usually  changes  and  revolver 
Various  modifications  of  the  haleidopbone  bave  ber~  — 
(Ra^lcigh,  Sound.  §  38). 

Koenig  devised  a  clixrk  in  which  a  fork  of  frequencv  64 
the  place  of  the  pendulum  (Wied.  Ann.,  1880.  ix.  394).  The 
of  tne  fork  is  maintained  1>v  tlie  clock  acting  throuj;h 
an  escafM-ment,  and  the  dial  rcijisters  both  the  numl>er 'f'***''f^ 
of  vibrations  of  the  fork  am!  the  seconds,  minuli  s  .ind  J^^'"'"'"'* 
hours,  ny  comparison  with  a  clink  of  known  rate 
the  total  number  of  vibrations  of  the  fork  in  any  time  may  be 
aoeutatelY  determined.  One  pnmc  of  the  fork  carriee  a  mtao- 
•nipe  obiecrivc,  part  of  a  vumnoB  nicroscopc.  of  wliicb  the 
eyepiece  b  fixed  at  the  baelt  of  the  dock  and  the  Uaeajoua  figine 
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made  by  the  clock  fork  and  any  other  fork  may  be  obterved.  With 
thi*  apnimtwi  Kinb%  ftuclied  tha  4Aet  «  iwapHAture  on  a 
(tandaxq  fork  of  356  fpequency,  and  toad  tlwt  tae  frequency 
d<u— ed  by  o^M  of  •  vibraooa  for  •  riw  of  i*,  dw  Iwquwicy 
fadiK  tiaMtly  a56  at  a6-3*  C.  Hcimtha.ft«qwnqr  nay  fan  pntaa 

(M>0OII3  «-26-J)|. 


(namlMdlMiUb1inMV<!r-vw,  by  p<(aMn«IMMWilhaftO*..U&} 

Fig.  18. 

Koenv  also  used  the  apparatus  to  inveMisate  the  effect  on  the 

frequency  of  a  fork  of  a  remnatini;  cavity  placxsi  near  it.  He 
:  i  iiii!  that  vvKi-u  llic  pitch  oi  tlit;  caviiy  wus  Ixluw  that  uf  the  f>irlc 
tiic  pitch  of  che  fork  was  raised,  and  vice  versa.  But  when  ihc  pitch 
of  tne  cavity  was  exactly  that  of  the  fork  when  vibrating  aiWe, 
though  it  resounded  most  strongly,  it  did  not  affect  the  frequency 
of  (he  fork.  These  edects  have  Wn  expUiincd  by  Lord  Rayleit;h 
{Sound,  i.  S  117) 

til)  . 

of  which  will  be  found  in  the  original  memoir  (Phil. 
Triins.,  iSKo,  pt.  i.  p.  i),  a  ryliniipr  is  ruled  wiili  tijui- 
distant  white  linu^  p^irallol  to  tlic  axis  on  a  bldik 
ETOund.  It  ut  M;t  ao  that  it  can  be  turned  at  any  tlc- 
arad  and  determined  ipeed  about  a  horiaoatal  a\i<>, 
and  when  Bofng  fast  enaugli  it  appeare  Brey.  ImaRinc 
now  that  a  fork  with  black  pron{(s  i«  ndd  near  the 
cylinder  with  its  prangs  \-crtical  and  the  piano  of  vibration 
parallel  to  the  axi»,  and  suppose  that  we  watch  the  outer  oiit- 
Gaa  of  the  right-hand  prong.  Let  tlic  cylinder  be  rotated  that 
each  white  line  moves  exactly  into  the  place  of  the  next  while  the 
prong  moves  once  in  and  out.  Hence  when  a  white  line  i!>  in 
a  particular  position  on  the  cylinder,  the  prong  will  always  be  the 
aamc  distance  along  it  and  cut  off  the  same  length  from  view. 
The  mo^t  will  be  cut  off  in  the  position  of  the  lines  ci^irrcspondinK 
to  the  furthest  swing  out,  then  less  and  less  till  the  furthest  swing 
in,  then  niofc  ami  more  till  the  furthest  swing  out,  when  the  ap|war- 
anrc  will  l>c  exactly  as  at  firNt.  Tlie  lioutidary  between  the  gre>' 
.  I;  ii  ier  an^l  thf  I'Uck  fork  w  ill  therefore  ap(x-ar  wa\  \  with  nxed 
unduialions.  the  distance  from  cre»t  to  crest  being  the  distance 
ixtween  the  lines  on  the  cylinder.  If  the  fork  has  aUgbtly  greater 
frequency,  then  a  white  line  will  not  quite  reach  the  next  place 
whtle  the  fork  is  making  its  swing  in  and  out.  and  the  waves  will 
travel  against  the  motion  of  the  cylinder.  If  the  fork  ha.s  .^liKhtly 
less  frequency  the  wavc^  will  travel  in  the  opjxisite  dirct  iion.  ami 
it  is  easily  w-en  that  the  fre<nicncy  of  the  fork  i-.  tiie  liumUcr  of 
white  lines  passing  a  point  in  a  sccoml  <^  the  number  of  waves 
paaaing  the  point  ok  tonwd.  This  ai>)>.iratut  was  lued  to  find  the 
temperature  cadSefeat  of  the  frmuency  of  forks,  the  value  ob- 
tained—-0001 1  being  the  same  as  that  found  by  Koenig.  Another 
important  result  of  the  investieation  was  thai  the  phase  of  vibra- 
tion of  the  fork  was  not  alterecH  by  bowing  it,  the  amplitude alorc 
ih.in^iriK.  The  niothml  .  i  ily  ,ii'..i;it< il  f  ii  the  converse  deter 
minaiion  of  speed  of  revolution  when  the  frequency  of  a  fork  is 
known. 

The  phonic  wheel,  invented  independently  by  Paul  La  Cour  and 
Lord  Rayleigh  (see  Sound,  i«  (  68  c),  rr.r.'i^ts  of  a  wheel  carrying 
..^  several  soft-iron  armatures  fixer]  at  equal  distances 
round  its  rircumferenrc.  The  whe«-l  rotates  between 
the  poles  <if  i  lc-ctro-raagnct.  which  is  fed  by  an 
intermittent  nirrent  such  as  that  whirh  is  working  an 
elect riiall>'  nuiitiraine.]  tu-iin.;-fnrk  (-<-e  tvfrt:']  If  die  wht-tl  In; 
driven  at  such  rate  that  the  armatures  move  one  place  on  in  about 
the  period  of  the  cwrrent,  then  on  putting  on  the  current  the  dcctro- 
oontrab  the  rate  of  the  wheeiao  that  the  aviacroent  of 


 nod  the  wheel  settlet  down  to  mow  so  that  the 

difvinf  fiDitc*  jtKt  wivly  the  work  taken  ««t  of  the  whed. 


If  the  wheel  has  very  little  work  to  do  it  may  not  be  necessary  to 
apply  driving  power,  and  unilorm  rotaiioa  amy  ba  nainuined  by 
the  eiectnHmagnat.  In  an  csperimeat  Jwmbed  by  Kayleiab 
such  a  wheel  provided  with  four  armatures  was  tmd  to  deiermue 
the  eiact  frequency  of  a  driving  fork  known  to  have  a  frequency 
near  31.    Thus  the  wheel  made  about  8  revolutions  per  second. 


There  was  one  opening  in  its  disk,  and  throi:^;h  this  w,i.s  vien 
the  pendulum  of  a  clock  beating  second's.  On  the  {x-ndulum  was 
fixed  an  illuminated  silver  bead  which  appeared  a.s  a  brisbt  point 
of  light  when  seen  for  an  instant.  Suppose  now  an  observer  to 
be  looking  from  a  fixed  point  at  the  bead  through  the  hole  in  the 

heel 


phonic  ») 


I,  he  will  see  the  bead  as  8  bright  rx>ints  flashing  out 
In  each  beat,  and  in  succession  at  interv-als  of  f  second.  Let  us 
suppose  that  he  notes  the  po>ition«  of  two  of  llR-.e  iie.xt  to  each  other 
in  the  ticat  of  the  (Jcndulum  one  way.  If  the  fork  niiikes  exactly 
\i  vi'ii.iiiims  ami  the  whttl  S  revolutioius  in  one  i_icni.iulum  beat, 
then  the  |M>sitionj>  will  be  fixe^l,  and  every  two  seconds,  the  time 
of  a  complete  pendulum  vibration,  ha  wul  see  the  two  poshtoaa 
looked  at  flash  o«t  in  Buccamlpn  at  an  faitervai  of  i  second.  But 
if  the  foric  baa.  aav,  sather  mater  frequency,  the  bok:  bi  the  wheel 
comes  loand  at  tne  end  01  the  two  seconds  before  the  licad  has 
quite  corrte  into  position,  and  the  two  flashes  apjK-ar  gradually 
to  move  Ijack  in  tne  opposite  way  to  the  i«n<l..luni.  Supjxise  that 
in  N  beats  of  the  clock  the  flashes  have  moved  exactly  one  place 
back.  Then  the  first  flash  in  the  new  position  is  viewed  by  the 
8Nth  paviaKe  of  the  oi^ening,  and  the  second  fladi  in  the  original 
Do»ition  of  the  first  is  viewed  when  the  pendulum  has  made  exactly 
Si  lieat..  and  by  the  {8  N  +  i)th  jMMiage  of  the  hole.  Then  the 
wheel  makes  8  N  )-  I  revolutions  in  N  clock  licats,  and  the  fork 
makes  32  N  r  4  vilir.niotis  in  the  same  time.  If  the  i  l  u  k  aoing 
exactly  rit,'ht,  this  gives  a  frequency  for  the  fork  of  32  -f  4/N.  It 
the  fork  has  rather  lesis  frequency  than  32  then  the  (lashes  apjiear 
to  move  forward  and  the  frequency  will  be  33— 4,''\.  In  i<aylcigh'^ 
experiment  the  3a  fork  was  made  to  drive  electrically  one  of  Ire* 
quency  about  taS,  and  somewhat  as  with  the  pbontc  wheel,  the 
frequency  was  controlled  sro  as  to  be  exactly  four  times  that  Of  tht 
ii  fork.  A  stand.iid  uH^fork  could  then  be  compared  dtW 
optically  or  liy  t«ats  with  the  electrically  driven  fork. 

Sihrilru'r' u  TonumttrT. — When  two  tunes  are  soundetl  toscfher 
with  frequencies  not  very  diflerent,  "  beats  "  or  swelHngvout  of  the 
sound  «>  haid  of  frequency  equal  to  the  difference  of  fiequencics 
of  the  two  tones  (see  ockiw).  Johann  Heinrich  Scbcibler  (1777- 
■  8.3^))  iiiiHsj  two  forks  to  an  exact  octave,  and  then  prepared  a 
numlicr  uf  others  drv-iding  the  octave  into  sudi  small  steps  that 
the  l>eats  l>etween  earh  and  the  next  could  b*  counlitj  easily. 
Let  the  forks  Ijc  numbered  o,  1.  2,  ...  N.  If  the  frequency 
of  o  is  a,  that  of  .\  i>  3m.  Suppose  that  No.  I  makes  mi  beata 
with  No.  o,  that  No.  2  maken  mi  beats  witb  No.  1,  and  so  on,  thai 
the  frequencies  are 

H,  n-t-mi,  n-\-m\-\-mt,  .  .  .,  «4-'"i+Wi+  .  .  .  +  wjj- 
Since      »+mff»nj+  .  .  .  +  mif—2»,  n«ami-Hn«+  •  •  .  -f"»«N> 
and  it  follows  that  when  M  is  known,  the  frtqueney  of  ewy  fade 
in  the  range  may  be  determined.  .  w  1!      1  1 

Any  other  fork  within  this  octave  can  then  have^  its  ffequenqr 
determined  by  finding  the  two  between  which  it  lies.  Suppose, 
for  instance,  it  makes  3  beats  with  No.  10,  it  might  have  frcqueney 
either  3  above  or  fielow  that  of  No.  10.  But  if  it  lies  above  .No.  10 
it  will  beat  less  often  with  No.  H  than  with  No.  9;  if  below 
No.  to  less  often  with  .No.  g  than  with  No.  11.  Suppose  it  lien 
l>ctwcen  No.  10  and  No.  II  its  frcqucnc)-  is  that  of  No.  10+3. 

AfanometrU  Ftames^'Thit  is  •  device  due  to  Koen%  {Pk£  M9§,i 
1873.  45)  and 


Fk.-  19.  v  : 

from  a  pinhole  burner,  fed  through  a  cavit;^-  C,  one  side  of  wilid']|t 
closed  by  a  membrane  w ;  on  tne  ethw  suit  o(  the  iimhiiii  in 

another  cavity  C,  which  is  put  into  ooanodoa  with  a  sdomc  of 
sound,  as,  for  insunoe^  a  Uamholtz  resonator  exdted'  by  •  folk 
of  the  same  frequency,  tht  membrane  vibrates,  and  UMmatdy 
checks  and  increases  the  gas  supply,  and  the  flame  jumps  up  and 
down  with  the  frequency  of  tlic  suurce.  Il  then  appears  elongated. 
To  show  its  intermittent  character  its  relkttiun  is  viewed  in  a  re- 
\  i)K  in,(  mirror.  For  this  purpose  four  vertical  mirrors  arc  arranged 
round  the  vertical  sides  of  a  cul>e  which  is  rapidly  revolved  about 
a  vertical  axis.  The  flame  then  appears  toothed  as  shown.  If 
sevwal  notes  are  present  the  flame  is  jugged  by  each.  Inieresting 
icsuka  are  obtafaicd  by  singing  the  difioent  vowda  into  a  fjwou 
substitnted  for  ^  loonMor  im  the 
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•Mciied  by 
approxhnate)}' 
tettei 


the 

amiran,  mad  the  fatfo  «( the. 
hy  oowitiii^  the 


th^  may  he 
,_MKiee  may  Ij« 
of  teeth  ia  each 


The  Duilonk  S(<il(. 

It  is  not  necessar>'  ^<^^<^  <^<^^^  Rctierolly  with  the  various 
mtuical  scales.  We  sJmli  treat  ouly  of  the  diatonic  scale, 
which  is  the  basis  of  European  music,  end  is  approximated  to 
as  closely  as  is  consistent  u-ith  convenience  ol  CCitttniction  in 
ki^-board  instnimcnts,  such  as  the  piano,  where  tiw  etght  white 
iiotM  »t|p— with  C  and  ending  with  C  an  ocuve  highcc 
may  he  taken  at  fepwMBting  the  icale  with  C  aa  the  kqrHMte. 

All  experiments  in  frequoiQr  ihoir  that  notca,  fonnbig 
a  defimte  musical  interval,  have  their  ftequendca  always  in  the 
same  ratio  wherever  in  the  musical  scale  the  two  notes  ate 
situated.  In  the  scale  of  C  .the  intcr^-als  from  the  lcey>notcv  the 
frequency  ratios  with  the  kfy  iio'.c.  the  successive  frequency 
ratios  and  the  suctcssi\e  iritrvals  arc  as  follows:— 


Note 

C 

D 

E 

K 

G 

A 

D 

C 

Interval  with  C 

seCDnd 

major 

fourth 

fifth 

major 

se\'enth 

octave 

third 

!>ixth 

Frequency 

1 

I 

\ 

t 

1 

i 

V 

2 

Successive  fre- 

1 

■  0 

• 

M 

J 

• 

t 

It 

quency  latiof. 

Successive  in- 

major 

minor 

major 

major 

minor 

major 

majdf 

tervals    .  ■ 

tone 

tone 

tone 

tone 

tullf 

tone 

tonc 

it  an  inter\al  =  V  ■¥  -  f  rather  less  than  ^  comma; 
so  that  the  >,iiiie  s,lri:i>;  in  the  piano  may  serve  fijr  Ifuth.  If  we 
taite  the  new  mile  H  ihu  ah  key-note,  another  note,  V.  flat,  is 
required.  E  flat  .as  ke>  rioie  intriKliites  another  t'.al,  and  !io 
on,  each  flat  not  (|uitc  coinciding  with  a  sharp  but  at  a  very 
small  iulervai  from  it. 

It  is  evident  that  for  exart  diatonic  scales  for  even  a  limited 
number  of  key-notes,  ke>  -l»urd  instruments  would  have  to  be 
]  proWdcd  with  a  great  numba  of  separate  attina  or  pipca, 
and  the  corresponding  kQrs  wraU  be  Kqnircd.  Tlie  oonstnifr 
tiom  would  be  complicated  and  the  pbying  exceedingly  Afficult. 
The  same  string  or  pipe  and  the  sane  kcjr  have  therclDr*  to 
serve  for  what  should  be  slightly  different  notes.  A  compromise 
has  to  be  nutde,  and  the  note  has  to  be  tuned  so  as  to  make  the 
compromise  as  little  uns-itisfat  lory  as  [X)ssilile-  At  jiri^ent 
twelve  notes  are  used  in  ;lie  oetave,  and  these  are  arrai.j^ed  at 
equal  intervals  11. i-.  is  tcrind  the  equiU  !•  rnpcriimcnl  scalt, 

and  it  is  obviously  only  an  ajiprnafh  to  the  diatonic  scale. 
IhimkuUz's  .\fUdu< 


-III  u<3rks 


>II    v<l|lll<l  u 


If  we  pass  thraugb  two  intervals  in  succession,  as,  for  instance, 
tf  we  aanod  tllrl>l^^^  a  fmuth  bom  C  to  F  and  then  through 
n  third  fnin  F  to  A,  the  frequency  ratio  of  A  to  Cb|,whichi3 
the  product  of  the  ratirs  for  a  fourth  \,  and  a  third  {.  Tbat  is, 
if  we  add  intervals  we  must  multiply  frequency  ratios  to  obtain 
the  frequency  ratio  for  the  interval  which  is  the  sum  of  the  two. 

The  frequency  ratios  in  the  diatonic  scale  arc  all  e.vpre^sible 
either  as  fractions,  with  i,  j  or  5  as  numerator  and  ilenomina- 
tor,  or  as  products  of  such  fractions;  and  it  may  he  shown  that 
for  a  j4i\eii  r'litc  the  numerator  and  denominator  arc  smaller 
than  any  other  numbers  which  would  give  us  a  note  in  the 
immediate  neighbourhood. 

Thus  the  second  |=3X}X},  and  we  may  regard  it  as  an 
ascent  through  two  fifths  in  succession  and  then  a  descent 
throitgh  an  octave.  The  third  f-sXiXi  or  aacent  through 
an  interval  f ,  wMdi  haa  no  speciBl  nama^  and  a  descent 
tiuoagli  two  octaves,  and  so  on. 

Now  suppose  we  take  G  as  the  kcgr-not*  and  form  iu  diatonic 
scale.  If  we  write  down  the  eight  notes  from  G  to  in  the  key 
of  C,  thdr  frequency  ratios  to  C,  the  frequency  ratios  required 
hy  the  diatonic  sodo  fw  0,  we  get  the  frequency  ratios  required 

in  the  last  hue: — 


usual  to  adopt  Hclmholtz's  notation,  in  which  tli« 
ocuve  fmu  base  to  middle  C  is  wiitten  c  d  «/g 
ah^.  lie  octave  above  bc'd'f'/'c'a'ft^c^ 

The  next  octave  above  has  two  accents,  and  each 
succeeding  octave  another  acc*-rit.  The  octa\-e 
Ik'Iow  Ixi'^N  ("  \s  written  ("  D  M  V  G  A  D  c.  The 
iit  Ni  01  tavL-  lielow  is  C,  D;  Ei  Fi  C;  Ai  Ui  C,  and 
each  preceding  octave  has  another  accent  aa  suffix. 

The  ftamdtH  fitmtncy  for  labomtofy  wotfc  fa 
c-138.  so  that  middle  <'-356  and  tnUle  e'm 

t  he  standard  for  musical  instruments  has  varied  (see  PiTCB, 
Musical).  Here  it  is  sufbcient  to  asy  that  the  French  staadaid  fa 
a' '435  jriih  c'  practicaBy  gw*  ond  that  in  Emfand  the  pheh  fa 
somewliat  higher 
The  Ficaca 


r; 

A 

B 

c 

d 

e 

t 

Frcquem  V  r.ilii«  with  C"I  . 

} 

1 
■ 

■ 

2 

J 

1 

• 

Kreijueney    ratio*  of  dfatonlt  SCale 

1 

• 

Fnqucncy  ratios  with  C<Bi,C*f  . 

i 

i 

2 

1 

1 

3 

We  see  that  all  but  two  notes  coincide  with  notes  on  the  scale 
of  C.  But  instead  of  .■V  -  J  we  have  f  j.  and  instead  of  /-  J  we 
have  f^.  The  intrr\-al  helwei-r.  ;{  ;.r.,l  H  =  ti  ^  S  =  S I  '« 
termed  a  "comma,"  and  is  so  siiiall  that  the  s^une  note  on  an 
instrument  may  serve  for  both.  Hut  the  interval  between  5  and 
^  a>  4i  f  °  1  !i  quite  perceptible,  and  on  the  piano, 
for  instance,  a  separate  string  must  be  provided  ilKjve/.  TWs 
note  is / sharp,  and  the  interval  { \l  is  termed  a  sharp. 

Taking  the  successive  key-notes  D,  .A,  £,  B,  it  is  foimd  that 
besides  small  and  negligible  difietcnccs,  esch  intioduoes  a  new 
sharp,  and  so  we  get  the  five  thaips,  C,  D,  F,  G,  A,  represented 
nearly  by  the  Uack  kqn. 

If  we  etart  with  F  as  key-note,  besides  a  tnudi  diffcnnce  at 
d,  we  have  as  the  fourth  from  it  4  X  |  «>  V,  aMking  with 
B  -  V  an  interval  Hf.  and  requiring  a  new  note,  B  flat. 
This  does  not  coincide  with  .A  sharp  which  is  the  octave  below 
the  seventh  from  B  or  V  X  V  X  i  =  Hi-    It  makes  with 


pitch  is  not  (x-rrcived,  he 
.\:  the  other  end  of  the 


is  as  under: — 
CDEFGABc 
I'll  Rei  Ml  Fai  Soli  La,  SI,  L't,. 
The  next  hijhcr  cx  tavc  has  the  suffix  3,  the  next  hiKhcr  thesufllxj, 
and  !>t>  on.   i  Vench  inrk-.  .ire  niarkctl  wiih  dotdilc  \hi;  (nie  frequency, 
so  that  t  ti  !•<  iiiiirkeil  512. 

Limiling  Freqwndcs  jor  MusicaJ  Sounds. —  I'ntil  the  vihratlon-s  of 
a  source  have  a  frequency  in  the  nciKht>ourh(Kxl  of  30  per  mhohJ 
the  ear  can  hear  the  separate  iinpul.-*^,  if  .strong  enough,  but  docs 
not  hear  a  note.  It  is  not  ea>=v  to  determine  the  exact  point  at 
which  the  impulses  fu^e  into  a  continuous  tone,  for  higher  tones  are 
usually  present  with  the  derju-^t  of  which  the  frequenry  i."*  lieing 
counteil.  and  thc>e  may  he  n.i-i.iken  for  it.  Heltnliolt/  (Scmalinns 
of  Tone,  eh.  ix.)  u,icd  a  string  loaded  at  the  middle  jwint  so  that  the 
higher  tones  were  several  octaves  above  the  fundamental,  and  so 
not  likely  to  be  mistaken  for  it;  he  found  that  with  M  vibrations 
per  second  a  very  weak  sensation  of  tone  was  heard.  DUt  wilh  34 
there  was  scarcely  anything;  audilile  left.  .A  detcmunate  muricu 
.y^.  till  al^iut  40  vibrations  per  scrond. 
ale  with  incrcasinj;  frw|uenry  there  is 
another  limitinj;  frequency'  .samewherc  alsmt  20,000  per  serond. 
beyond  which  no  wmnd  is  heard.  Hut  this  limit  varic-  greativ 
with  dilTercnt  individuals  and  with  ace  for  the  same  individual. 
Persons  who  when  young  could  hear^Uie  squeaks  of  bats  may  t>e 
quite  deaf  to  them  when  older.  Koeni](  constructed  a  series  of  bars 
forming  a  harmonicon,  the  fri  <|iien<  y  of  e.u  h  bar  licing  calcirlalle. 
and  he  found  the  limit  to  |<-  Lctueen  iTi.imiO  anil  .'4,000. 

The  Number  of  Vibratwns  netdid  to  give  the  Percepiion  0/  PiUh. — 
Experiments  have  been  made  on  this  subiect  by  various  workers, 
the  most  exten»i\-e  by  W.  Kohlrausich  (Witd.  Akh.,  iSSo,  x.  i). 
He  allowed  a  limited  number  of  teeth  on  the  arc  of  a  cirete  to  strike 
a^inst  a  card._  With  sixteen  teeth  the  pitch  was  well  defined; 
with  nine  teeth  it  w.is  fairly  determinate;  and  even  with  two  teeth 
it  could  be  assigned  with  no  great  error.  His  rcmarkal  Ic  rcMjlt 
that  two  waves  nvc  some  sense  of  pitch,  in  fact  a  tone  wilh  nave- 
length  equal  to  the  intervil  between  the  waves,  has  bcea  eanHrmed 
by  other  observers. 

AUenOion  tf  PUik  wAk  Motion  of  Source  or  JBumj  DfPpla'l 
Primeiphj—A  very  noticeable  illustration  of  the  aherution  of  piticli 
by  motion  occurs  when  a  whistling  hx-oniotive  moves  rapidly  past 
an  observer.  As  it  jmssi-s,  the  pitch  of  the  whistle  falls  quite 
appreciably.  The  explanation  is  simple.  The  engine  follow*  up 
any  wave  that  it  haa  sent  forward,  ana  so  cffowd»  u  p  t  he  .succeeding 
wa\-es  into  a  lew  distance  than  if  it  remained  at  rest.  It  draws 
off  from  any  wa\'e  it  has  sent  backward  and  so  spreads  the  succeeding 
waves  over  a  longer  distance  than  if  it  had  rcniainc<1  at  rest.  Henoe 
the  forward  waves  are  shorter  and  the  liiicku.ird  « avis  ,ire  lonRor. 
Since  V  =  n  \  where  t'  i-  the  vclf«  ^.lunH,  >.  •In.     .i\ cdent;th, 

and  n  the  frequency,  it  follows  that  the  forward  fte<iue:ic)  is  greater 
than  the  backward  frequency. 
The  more  general  ca.se  of  motion  of  source,  medium  and  rccci>'er 
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guy  be  treated^  very  easily  if  the  motioiui  are  all  in  the  line  joining 
nam •od  nntver.  Let  S  (Bg.  ao)  be  the  louice  at  a  given  inttant, 


and  let  its  fraauoicy  erf  vibration,  or  the  number  of  waves  it  sends 
out  per  second,  be  n.  Let  S'  be  its  position  one  second  later,  its 
velocity  bcinK  u.  Let  K  be  the  receiver  at  ;i  given  in^iant,  K'  its 
poaition  a  Moond  later,  its  velocity  beings  Let  the  velocity  of  the 
ilrfnnStvRb»«,udtet  U  be  thevdodtgrflf  laaiMlfatttillatr. 


h  Ju  y  *  k  ^  d 

Vil  iioe  iHlitlw  •  wftwn  cmined  liy  S  itt  one  iceoiid  «nguld  spread 
over  A  length  U.  But  tluouKh  the  wind  vdiirliv  the  fin«t  wave  is 
allied  toadietanoe  U  +«  mm  5,  whik-  t!iroui.h  the  motion  of 
the  source  the  last  wave  is  a  distanre  u  from  S.  l  lirn  the  n  wave* 
oci'iijiN'  a  Now  turning;  to  the  rtTci\XT.  let  us 

consider  what  IcnRth  is  occupied  by  the  w.ive;!  whii  h  p.iMit  him  in 
one  second.  If  he  were  at  re«t,  it' would  be  the  waves  in  IcnRth 
U  +  tr,  for  the  wave  paasine  him  at  the  Ix-ginnini;  of  a  M>cond  would 
be  w  far  dMtWit  M  the  end  of  the  second.  But  through  his  motion 
r  in  the  nonnd.  he  iecci%'cs  only  the  waves  in  distance  U  +  «>  —  r. 
Since  ihrre  are  n  waves  in  distatii-e  U  +  tp  —  «  the  numScr  he  actu- 
ally rccci\-es  it  »(V -\- w  —  v'!([!  +  w  —  u).  If  thr-  \cl>K  itie<  of 
miirre  and  rei'civpr  are  ef^ual  then  the  fn.-«|uency  is  not  affcctrt)  by 
their  motion  or  liy  the  wind.  But  if  their  velocities  .ire  diflrri'nt, 
the  frequency  of  fh«  waves  received  is  affected  both  by  these 
1wloc.il IM  and      that  of  the  wind> 

The  change  in  pitch  through  motkm  of  the  aoarae  may  be 
illustrated  by  fnitline  a  pitch-pipc  in  one  end  of  a  few  feet  of  robber 
tubine  and  blowintj  throuRh  the  oilirr  rntl  while  the  tubing  is  whirled 
lOund  the  he.id.  .\n  olxservcr  in  the  pl.inc  of  the  motion  can  easily 
hear  a  change  in  the  pitrh  as  the  pitcn-pipe  movt-s  to  .uni  from  him, 

Mtisicai  Quality  or  Timbre. — Though  a  musical  note  has  definite 
pitch  or  frequency,  notes  of  the  Mine  pitch  emitted  by  dilTcrent 
ittMfuments  have  attite  diffierent  <)uality  or  timbre.  The  three 
charactariatics  of  a  lonintudinal  perioiiic  diatuitianoa  an  its  ampli- 
lode,  the  length  after  which  it  repeats  itsdf.  and  itafonn.  which  may 
be  represented  by  the  5h.i;H'  of  the  displacement  curve.  Now  the 
amplitude  evidentlv  corr.  ;.onils  to  the  loudness,  ,ind  the  length 
of  periofi  corrc;[)onr!^  tn  tnc  (  in  h  or  freniicnty.  llcncc  we  must 
pnt  down  theqiuili'v  'ir  timl  rr  li^  IrTx-ndLn'.;  on  the  form. 

The  aimplest  form  of  wave,  »o  far  as  our  sensation  goes — that  is, 
theoMfliviag  rise  to  a  pure  tone — is,  «w  have  evoiy  fnioa  towiipose, 
ana  In  which  the  displacement  is  represented  by  a  hamaiialc  curve 
or  a  curve  of  sines,  v  =  (i  sin  m(x  — f).    If  we  put  thi.s  in  the  form 

y-a  sin  ^—(x-t),  wo  se«  that  y=o,  foe  x^t,  t-\-iK  «+'^. 
«+SX,  and  so  on.  that  y  ia+firDra         to  *-e+|V  —from 
to  r-f-U,  and  so  on,  and  tlwit  it  alternates  between  the 
values  k  a  and  -  a. 

The  form  of  the  curve  is  evidently  as  represented  in  fig.  ai,  and 
it  nqr  eaaily  be  dnwtt  to  anact  acala  fiom  a  tidile  of  lines. 


FM.at. 

In  ^  curw  ABCD  are  nodes.  OA=«  is  termed  the  epoch, 
bring  the  distance  from  O  of  the  first  .^'K-mHit^g  node.  AC  is  the 
Aortest  distance  after  which  the  citrve  It^ns  to  repeat  itself; 
this  length.  X  fa  tenned  the  wave-leneth.  The  maximum  height 
of  the  cnive  HM-a  is  tha  amplitttda.   If  we  transfer  O  to  A. 

e«0,aad  the  curve  may  Ik-  repreNer;tc<!  hy  y^  a  >\t\  ^x. 

If  now  the  curve  moves  along  unrhatiL'cd  in  form  in  the  direction 
ABC  witfa  uaiform  velocity  U.  the  epocii  fOA  at  any  tiow  t  will 
be  Vt,  ao  that  tha  valae  of  y  may  be  leprcscnted  as 


y-aeia^ta-UI). 


The  vrieeky 


(I6) 

to  tha  aaia  of  any  point  on  tha  curve 
sfconOia 

*t_  airUa.__— ,    „^  ,  . 


Tha  aooelafation  perpendicular  to  the  axis  is 


wllicfa  is  an  equation  chararteri^tic  fif  simple  harmonic  motion. 

The  maximum  velocity  of  a  particle  ta  the  wave-liaia  is 
amplitude  of  dyldt.  It  is,  therefore, 

aa-3rUa/X> 

XXV.  15 


tlx 


(19) 
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is   tJoe  amplitude  of  ii  =  Eul\} 


(ao) 
and  the 

I. 


The  maximum 
» (E/UJdy,'if<.   It  IS  therefore 

0.  -  (E  f  U)3wUa/X  -  3«noUa. 

We  have  already  found  the  energy  deiuity  in  the  train 
energy  stream  in  equaiionx  (13;  aitd  (14). 

The  chief  experimental  basis  for  supposing  that  a  train  of  liinBi 
tudin.i!  '.v.ufs  uitli  iiis|ilaeenieiil  curve  of  tins  kiiui  ariHi:<'_..  the 
sensation  of  a  pure  tone  is  that  the  more  nearly  a  source  i.s  made  to 
v&rate  with  a  single  simple  harmonic  motion,  and  therefore, 
pceiutnably.  the  moK  nearly  it  sends  out  such  a  harmonic  train, 
the  more  nearly  daes  tnc  note  heard  approximate  to  a  aingla 
pure  tone. 

Any  (leriodic  curve  may  be  resolved  into  sine  or  harmonic  curves 
by  rourier's  thtsjri'ra. 

Suptiosf  tiiat  any  (leriodic  s<iund  disturbance.  ( onsist-  Fov'^''* 
inR  ot  plane  w.ives,  i...  l>eiiii;  propanattsl  in  the  Theorem. 
direction  ABCL)  (fig.  23).  Ix-t  it  be  represented  by  a  di.spUceracnt 
curve  AHBKC  Ita  periodicity  implies  that  after  a  oarttia   


aa  diat  CLDMB 
AC-X  is  the 


Fta.  M. 

shortest  distance  after  which  the  ic(>etitiaa  i 
is  merely  AH  BKC  moved  on  a  distance  AC^ 
wave-length  or  period  of  the  curve.  Let  ABCD  be  drawn  at  such 
level  that  the  areas  al>ove  and  below  it  aie  equal;  then  ABCD  is 
the  axis  of  the  curve.  Since  the  curve  represents  a  knigitudinal 
(Iistur1x,in(e  in  air  it  is  always  continuous,  at  a  finite  distance  ftspi 
the  axis,  and  with  only  one  ordinate  for  each  absctwta. 

Fourier's  theorem  asserts  that  such  a  curve  may  be  built  up  by 
the  superposition,  or  addition  of  ordinates,  of  a  series  of  sine  curves 
of  wave-lenglhs  X,  JX,  iX.  JX.      if  the  amplitudes  a,  h.  c. .  and 

the  epochs  t,J,  »  arc  suitably  adjusted,  and  the  proof  of  the 

theoicm  gives  rules  for  fimUag  these  quantities  when  the  original 
Islmown.  We  ilMjr  tlMMf ore  pat 

sin  ^{x-f)+C  sin  ^-v    s^f  &c.  (2!) 

where  the  terms  may  be  infinite  in  number,  but  always  have  wave- 
length* aafamaltipl»  of  tha  original  or  fundamatal  wava^eagtb  X. 
Only  one  such  moltitlon  01  a  given  periodk  curve  Is  posatbk,  aad 

each  of  the  constituents  repeats  itself  not  only  after  a  distaaoe 
equal  to  it.*  own  wave-length  X/n.  but  evidently  also  after  a  dfartanee 
equal  to  the  fundamcntaT  wavc-lcnRth  X.  The  successive  terms  of 
(21 )  are  called  the  harmonics  0/  the  jxnt  term. 

It  follows  from  this  that  any  periodic  disturt>ancc  in  air  can  be 
resolved  into  a  definite  .series  w  simple  harmonic  disturbances  of 
wa\'e-tengths  equal  to  the  original  wave-length  and  its  succe^va 
aubmultiples.  and  each  of  these  would  separately  give  the  sensa- 
tion of  a  ijurc  tone.  If  the  scries  were  complete  wc  should  have 
terms  which  scpamtely  wmsld  rorTes[iorirl  t-i  ih<-  (iind.imental,  its 
c>(-t:i\e,  id  twelfth,  it^  ilmilsle  <i<-|:ive.  .iii'l  '-'i  en.  Nriw  we  can  sec 
th:it  two  notes  of  the  same  pitrh,  l>ul  of  ditferre.l  C|italitv.  or  different 
form  of  liisplaeement  eiir\e,  will,  when  thii'-  ari.ily lircak  up  into 
a  scries  having  the  same  harmonic  wave-lengths;  but  they  may 
differ  as  regards  the  members  cf  the  series  present  and  their  ampli- 
tudes  and  epochs.  We  may  regard  quality,  then,  as  determined  by 
the  members  of  the  harmonic  series  present  and  their  amplitudei  ana 
epochs.  It  may,  however,  be  stated  here  that  certain  experiments 
of  Helmholtz  appe.tr  to  show  that  the  epoch  of  the  h  irmonics  has 
not  much  olTtvt  on  the  (]u  ;H;\-. 

Fourier's  theorem  «»n  also  lie  usefully  npplietl  to  the  diKturbance 
of  a  source  of  sound  under  certain  conditions.  The  nature  of  these 
conditions  will  be  best  realieed  by  considering  the  ca.«c  of  a  stretched 


string.  It  i-.  'hrfivn  Ix-Iow  how 
detlurcd  from  ^;.i:i.inar>  wave.,. 
AS  is  displaced  into  the  form  .\ 


thr 


Ifll  I' 


ibrations  of  a  -trin^;  may  ha 
here  suppos*-  ih.it  the  strifig 
-\Vi  and  is  then  let  go.  Let 


us  imasine  It  to  form  half  a  wava-leitgth  of  the  extended  traia 
ZGAHBKC,  on  an  indefinitely  extended  stietched  string,  the  values 
of  y  at  equal  distances  from  A  (or  from  B)  being  equal  and  opposite. 
Then,  as  wc  shall  prove  later,  the  vibrations  of  the  string, may  be 
reprc-et)te<l  by  the  tiavdlfaie  of  twD  ttains  fat  opposite  ditecaoaa 

e:ith  with  velocity 

Vtejlsioii -<-inass  per  unit  length 
each  half^die^beight^of  the  aaiiwgweseated^in^fig.  33^^JP«rtfaa 
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aid  B.  Now  we  mmr  rctolve  tlie§e  trains  by  Fourier's  theorem  into 
htfHMMiica  of  wave-lengths  X,  JX,  iK  &c..  where  X  =  2AB  and  the 
CMuUtions  as  to  the  values  of  y  can  t>c  &hown  to  require  that  the 
harmonics  shall  all  ha\'c  nodes,  coinciding  with  the  node*  of  the 
fundamental  curve.  Since  the  \'clocity  is  the  same  for  all  disturb- 
ances they  all  travel  at  the  same  n|»vnI,  and  the  two  trains  will 
always  remain  oi  the  same  Inrm.  1:  tlien  wc  resolve  AUBKC  into 
harmonics  by  Fourier's  thcureni,  we  nvay  follow  the  motion  of  the 
MpiratB  hMiwNHCii  and  thw  aopenniition  «iU  |iva  th* 
•triiur  at  any  tettant.  Further,  the  nne  hannouct  wfth  the  Mine 
anpatllie  «9I  always  be  present. 

Weaeai  then,  thm  the  conditions  for  the  application  of  Fourier's 
tfcaorem  are  equivalent  to  saying  that  all  disturbances  will  travel 
aloac  the  system  \\\:h  tlie  r^iiiie  Nekx^ity.  In  many  viliratinc 
systems  thi*  doe^  nut  hold,  and  then  Fourier's  the<jrcm  is  no  longer 
an  appropriate  resolution.  But  where  it  is  appropriate,  the  dtituib- 
ance  sent  out  into  the  air  contains  the  same  harmonic  teries  as 
the  aource. 

The  queation  now  ariae*  whether  the  sensation  prtidured  by  n 
i  disturbance  can  be  analy^^ed  in  corTcs(KjnHcnre  with  this 
geometrical  analysis.  Using  the  term  "  inite  '  inr  i!ie 
sound  produced  by  a  periotlic  disturl inm c,  thrrr-  n<i 
that  a  well-traincil  ear  can  resolve  a  rioie  iiiiii  pun  i  mh  it 
fnouencies  equal  to  those  of  the  fundamental  and  its  harniunics. 
ir,  lor  inataiwa, «  note  h  atriKk  and  held  down  on  a  piano,  a  little 
pnetioa  eaablaa  in  to  hoar  both  the  octave  and  the  twelfth  with  the 

fundamental,  especially  if  we 
have  previously  directed  our 
attention  to  these  tones  by 
sounding  them.  But  the  har- 
monics are  most  readily  heard 
if  we  fortify  the  ear  by  an  air 
cavitv  with  a  natuial  period 
equal  to  that  of  the  harmonic 
to  be  sought.  The  form  used 
by  Helmholtz  is  a  glove  of  iliin 
brass  (fig.  24)  with  a  large  hulc 
at  one  ejid  of  a  diameier,  at 
the  other  end  of  which  the 
brass  is  drawn  out  into  a  short, 
narrow  tube  that  can  be  put 
close  to  the  ear.  But  a  card- 
board tul>c  cl(we<l  at  one  end,  with  the  ojxsn  end  near  the  car,  will 
often  suffice,  anti  it  may  be  tuned  by  more  or  less  covering  up 
the  ojien  end.  If  the  h.irnionir  1  nrreNi>i)riclitig  to  the  R-sonatDr  is 
present  it.s  tone  >well-^  ijjt  I^iu  ll\ . 

This  re.n)nancc  i-i  a  [lariicular  e:iample  ol  the  general  principle 
that  .1  vibrating  system  will  be  set  in  vibiation  by  any  poriodic 
1^^^  y.  force  applied  to  it,  and  ultimately  in  the  pefiod  of  the 
force,  it*  own  natural  vibrations  gradually  dying  down. 
Vibrations  thus  excited  are  termed  forced  mhralivns, 
and  their  amplituiic  is  (greater  the  more  nearly  the 
period  of  the  applied  force  approaches  that  of  the  system  ulien 
vibrating  freely.  The  mathematical  investigation  of  forcttl  vibra- 
tions (Kayleigh,5a»«i(f ,  i.  \  46)  aliowa that,  if  tnere  were  nodisupation 
of  eflefx)r,  the  vibration  »-ould  increaae  iiutefinltdy  wbcn  the  perio<ls 
But  there  is  always  leakage  of  energy  cither  tnrough 
or  through  wave-cniixsion,  so  that  the  vibration  otily 
increases  up  to  the  pfiint  at  which  the  leakaRc  of  energy  haLinres 
the  cn<T^;y  pill  ill  1>\  iliL-  Mfiplitsl  [one.  l  urther,  the  greater  the 
di■l5ip.lti^m  of  enerK>'  the  l<-s  is  the  pnimiiu  iue  of  the  ani|>lil iiile  of 
viliratiiMi  for  ex.ii.t  <.:iiii(;ii!eni  e  over  the  .ur.pHtudc  when  the  (jcriods 
arc  not  quite  the  same,  though  it  U  .ttill  the  greatest  for  coinculenc  e. 

Tlie  principle  of  forced  vibntion  may  be  iUnMBBtod  Iv  a  simple 
caie.  Suppose  that  a  mass  M  n  controlled  by  Mme  tort  of  spring, 
so  that  moving  freely  it  exenitaa  harmonic  vibrations  i^ven  by 
Wx  —  —ttx.  where  nx  is  the  icstonnB  foice  to  the  centre  of  vibration. 
Putlint;  »iM=n»  the  equation  becomes  i-fn'x^o,  whence 
*  =     sin       ami  the  |)eriiMl     2w  n. 

Now  supiMjse  that  in  addition  to  the  internal  force  represented  by 
—iix,  an  external  harmonic  force  of  period  2wlp  is  applied.  Rcpie- 
lenting  it  by  —  P  sin  pt.  the  equation  of  motion  is  now 


Fig.  34. — Hclmholtz  Resonator. 


«+H*x4-^  sin  ^<-«. 


(aa) 


Let  us  assume  that  the  b<Mly  makes  vibrations  in  the  new  period 
2*p,  and  let  us  put  x>B  sin  pt;  stibsiituting  ia  (2a)  we  have 
— ^+ira-l'P/M*o,  whence 


and  the  "  loiced  "  oMdllatioa  due  to  — P  sin  pt  is 

 P      sin  pt 


(»3) 


If  p>fi  the  motion  aKrec*  in  phase  with  that  which  the  applied  force 

alone  wiHil'l  pr..iluce.  obtained  by  putting  »-o.  If  f><.n  the 
ph.i-i  -  .in  ip:i. .  iK  If  [>-n  the  aniplitiiile  Ix-conies  infinite.  This 
u  the  caiie  of  "  resonance. "^The  amplitude  does  not,  of  courae, 

'lam 


Tim  ii  afvaya  loae  «l 


bydiMl' 


pation  in  the  vibrating  machinery  and  by  radiation  into  the  medium, 
and  the  amplitude  only  increases  until  this  loss  is  balanced  by  the 
gain  from  the  work  done  by  the  applied  force. 

According  to  Melmboltz,  the  ear  probably  contains  within  It  a 
scries  of  resonators,  with  small  intervals  between  the  perioda  of  tte 
.suceessi\e  memficrs.  while  the  series  extend-,  over  the  Tf^j 
whole  ran^e  of  audible  pitch.  Wc  need  not  here  enter 
into  the  ((ucstion  of  the  Mructure  constituting  these 
resonators.  Each  of  them  ia  suyposed  to  iMve  ita  oani 
natural  frequency,  and  to  be  wt  into  vibialioa  when  the  ear  nealveo 
a  train  of  waves  of  that  frequency.  The  \'ibration  in  some  way 
arouses  the  sensation  of  the  corresponding  tone.  But  the  Mine 
resonator  will  lie  appreciably  though  less  affected  by  waves  of 
frequency  differing  slightly  from  it.s  own.  Thus  Helmhultz  from 
certain  ub»cr>atbns  (Sound,  ii.  {  38ti)  thought  that  if  tlie 
intensity  of  response  by  a  given  resonator  in  the  ear  to  its  own  tone 
is  taken  as  I,  then  its  resixinsc  to  an  equal^  loud  toite  a  semitone 
different  may  be  taken  as  almut  Aceonfun  to  this  theory,  tl>en, 
when  A  pure  tone  is  received  the  auditory  apfMUatua  corrcspondine 
to  [hat  tone  is  most  cxritcd,  but  the  apparatus  on  each  side  w 
ii  is  ,il-<i  i  xi  itiil,  tl;iHiv;h  liy  .1  rapidly  diminishing  amount,  as  the 
inlerxal  iiurea-cs.  If  the  st.n-sitiuns  i:orres|Kin<liiiK  lo  ihe-.e  neigh- 
ImiirinK  elements  are  ihus  ar<ue+-i!,  ti  j  '-ih  K  [h  rceptiun  as  a 

pure  tunc,  and  what  wc  regard  as  a  pure  tone  is  the  mean  ot  a  group 
afwoMtioiw.  TheseMitiveaenef  theeariaindgiagof  agivea  tow 
must  then  ooncspond  to  the  accuracy  widi  which  it  can  judge  of  the 
mean. 

McasurrmcKh  of  InlensUy  of  Sound  or  Loudness. — \'arious 
devices  h.i%t:  lnii'  successfully  employed  fur  m.^king  5<_>iind» 
of  dctcrininaie  ioudncss  in  order  to  test  the  healing  of  partiaUy 
deaf  people.  But  the  converse,  the  mcusuremeut  Ofthc Imidiiai 
of  a  sotind  not  produced  at  our  will,  is  by  no  means  so  cnijr* 
If  we  oonptie  the  pnhkm  with  that  of  measuring  the  iUttiiuii»> 
lion  due  to  «  MUioe  of  Bght,  «•  we  at  once  how  diflcrent  it  it. 
In  sound  scontfam  «•  have  notUng  corretponding  to  white 
light.  A  noise  such  as  the  roar  dne  to  traffic  in  a  town  may 
correspond  physically  in  that  it  could  probably  be  resolved  into 
a  nearly  continuous  series  of  wave-lcnglhs,  but  psychically  it 
is  of  no  interest.  Wc  do  not  use  such  noise,  but  rather  seek  to 
avoid  it.  We  ccrtiiiiily  tlo  not  wish  to  measure  its  loudness, 
and  even  if  we  did  it  nii^;ht  he  dilTicult  to  fix  on  ajiy  unit  of 
:.i.isincss.  Probably  wc  should  be  driven  to  a  purely  physical 
unit,  the  itreain  of  energy  proceeding  in  any  direction,  and  if 
the  mite  were  great  cnougji  wa  mii^  nwannit  pnwibly  by 
the  pwuw  agnuut  a  mifan. 

The  intcBBty  of  the  itmm  of  energy  passing  per  woMid 
f  hrough  a  iqimre  oentiaietK  wiiea  a  gSvea  ptwa  tone  is  sounded 
is  more  definite  and  can  be  measured.  There  are  two  practical 
methods.  In  the  one,  the  energy  of  vibratiori  uf  the  source 
is  measured,  and  the  rate  at  wliich  that  energy  decreases  is 
observed.  The  amount  rai'.iated  out  in  the  form  of  sound  waves 
is  deduced,  ami  hence  the  energy  of  the  stream  at  any  distance 
is  known.  In  the  other,  the  waves  produce  a  measurable  effect 
on  a  \  ibraling  system  of  the  same  frequency,  and  the  amplitude 
in  the  waves  can  be  deduce<l. 

The  first  may  lie  illustratnl  by  Lord  Rayleigh's  experinCBta  ta 
determine  the  amplitude  of  vibration  in  waves  only  just 
(Sound,  li.  §  .?>*4l  He  u-<il  two  kinds  of  experiment, 
but  it  Lie  siirticient  here  to  inJicate  the  second.  A  ** 
fork  of  fnsiuency  256  was  u.scd  as  the  source.  The  energy 
of  this  font  with  a  ghwa  amplitude  of  vilmtion  could 
be  calcnialcd  fmn  Tta  dimensiona  and  dastidty,  and  "^"^ 
the  am|>|itude  was  ob«er\-«d  by  measuring  with  a  microscope 
the  line  into  which  the  image  of  a  starch  grain  on  the  prong  was 
drawn  by  the  vibration.  The  mte  of  loss  of  energy  was  calculated 
from  the  r.ite  'if  rfyins  down  of  the  vibration.  This  rate  of  loss  for 
each  amplitude  was  determined  (1)  when  the  fork  was  vibrating 
alone,  and  (a)  when  a  resonator  was  placed  with  its  mouth  under 
the  free  ends  of  the  fork.  The  differenoe  fat  Iom  in  the  two  cases 


meaaoRd  the  encr^-  given  up  to  and  scat  out  by  the  i  ^  

aoaiid.    The  amplitude  of  the  fotli  wns  elwervea  wher  the  aoond 

just  cea«cd  to  Ik-  auditile  nt  27-4  mefrps  away,  and  the  rate  of  energy 
emission  from  the  resonator  was  rah  ul.itei!  I  1  '  <  I  ergs  /  second. 
.Assuming  this  enerk;y  to  Iw  pr^p;^^;.lted  in  hemispherical  waves,  it 
is  ea.sy  to  find  the  quantity  [i-r  ■^ecuKl  fning  lhroii),|h  l  sq.  em.  at 
the  distance  of  the  b.'itcncr.  and  thence  from  the  energy  in  a  wave, 
found  aliovc,  to  determine  the  nmpiituda.  The  ,Risuit  wns  an 
aiTiplitude  of  1-27X101-*  cm.  (Mier  forks  gave  niwita  not  very 
difierenr. 

In  a  later  series  of  experiments  Lord  Rayleigh  (PkU.  Mag.,  1907, 
>4>  P-  596)  found  that  the  least  energy  stieam  tequiicd  to  exdtc 
did  not  vary  giently  between  faequendn  of  s"  •«]  xs6k 
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but  that  the  aticatn  required  incrcued  rapidly  as  the  frequency  was 

The  aeoood  method  may  t»  flluatwod  by  the  tsperimenta  of 
M.  Wien  (Wied.  Ann.,  1 8«9.  xxxvL  IM).  He  used  a  spheriral  Hcim- 
\niitz  reooinator  resoundini;  to  the  Mm  tB  be  mcasurril.  The  orifice 
which  is  usualK  pliinil  to  the  car  was  enlaryod  and  rl(>*«l  by  a 
corrugated  pbtc  like  that  d  an  am  r.  ul  hiiri  nutfr.  iinil  tfic  motion 
of  this  plate  wii»  uuliitned  by  means  <i(  a  mirror  which  had  one  edge 
fimii.  tthilc  the  other  *-as  attached  to  a  style  hxed  to  the  centre  of 
the  plate.  When  the  plate  vibrated  the  mirror  was  vibrated  about 
the  fixed  edge,  and  the  image  of  a  reflected  slit  was  broadened  out 
into  a  band,  the  broadening  giving  the  amplitude  of  vibi^ation  of  the 
plate.  From  subsidiary  experiments  (for  which  the  orieinal  memoir 
must  be  consulted)  the  pressure  variations  within  the  resonator 
could  Ik'  cilculatud  from  the  muvemcnts  of  the  jilate.  The  ofx'n 
orifu  L  iil  '.lir  !<  Muuiiiir  was  then  ex[H>sed  to  the  waves  from  a 
source  oi  its  own  ixcqucncy.  iiclmholtx's  theory  o(  the  reMinator 
(iUyliiih,  Smmdt  ib  |  sii)  ghm  the  imiwui  tniiuions  in  tho 
■rident  wmnla  ttfMof  thow  tn  the  reaomtor,  and  m  the  pn  .'«ui< 
variation  attd  the  aoqiUtude  of  vibration  in  the  waves  to  be  measured 
were  dctcnnincd. 

For  minimum  audible  aounds  Wicn  found  a  somewhat  smaller 
\-alue  <if  the  amplitude  than  Raylei^h.  U  is  rrtTiarkdliU-  that,  as 
Lord  Rayli  igh  says,  "  the  streams  of  energy  re<|uired  to  influence 
the  eye  and  the  ear  are  of  the  same  order  of  masnitude."  Wicn 
alaa  liaed  the  apparatus  to  find  the  decrease  of  intensity  with  incnaae 
of  i&lancc.  ancl  found  that  it  was  somewhat  more  rapid  than  the 
WWiie  square  law  would  kivc. 

In  a  later  mtIi-ii  nf  i-xix  riim^nts  fSrirnee  Ahsl.  vi.  joi)  Wien  uncd 
a  telephone  p!.i!L,  i^f  w;  n  h  thi  ,ini(ilit  ink-  could  l>e  deli  riiiintsi  from 
the  ^-alue  of^  the  i-xritin^  rurrfiit.  and  he  found  that  the  timallest 
Wnplitude  audible  was  6  JX  lo-'"  cm. 

W.  iCernov  (.4nn.  d.  Physii,  1906.  ii,  p.  131)  compared  the  indica- 
tigoa  of  Wien's  resonator  manometer  with  (hoae  of  V.  Altberg'* 
•Mad  Pif  mil  I  apparatui  and  found  very  satisfactory^ agreement. 

Staiumary  Waves. — As  a  preliminary  to  the  investigation  of  the 
mode*  of  vibration  of  certain  sources  of  sound  we  shallconsidcr  the 
formation  of  "  stationary  waves."  Thes<;  are  not  really  wave*  in 
the  ordiii.^r\'  sense,  but  the  disturbanrc  arisinc  from  the  ivi--a^c 
through  the  medium  in  opposite  directions  of  (wo  equal  (rains. 
The  mediillli  u  divided  up  into  sections  between  fixed  points,  and 
tfaaaa  aactlom  vibrate.  We  can  form  stationar>-  wave*  with  eaw 
by  filing  one  end  of  a  rope— say  20  ft.  Ion); — and  hotdint;  the  other 
end  In  the  hand.  When  the  hand  is  muM  d  to  and  fro  transvenrly 
waves  are  5cnt  along  the  rope  and  reflixti  d  at  the  fi.xed  end.  The 
dim  t  .iri'l  tciIis  tt-ii  systems  are  f»ra<  iiiaUy  equal,  and  by  suitably 
timinR  the  vilinitions  of  the  hand  for  ctith  case  the  rope  may  lie 
made  lo  s  ibtnte  as  a  whole,  as  two  halves,  aa  three- thinls  and  so  on. 
When  it  vibrates  in  several  sections,  each  section  moves  in  the 
oppoaite  way  to  it*  iteighbours. 

Lot  ua  Mippoae  that  two  trains  of  sine  waves  of  length  X  and 
■aqditiide  «  are  tnveiling  in  oppoiite  directioaa  with  vetocky  V. 
W«  nay  toimaot  th»  dbflaoenuat  ditt  to  COB  of  th*  tiaina  tqr 

3Fi-«  nn  ^(«— U^.  (24) 

wbetc  X  is  measured  as  in  equation  (16)  from  an  ascending  node  as 
A  in  fig.  21.  If  we  measure  /  from  an  instant  at  which  the  two  trains 
oactly  cdndde,  then  as  U  for  the  other  train  lias  the  oppoiito  sign, 
ila  dtiiplifwaBt  it  w  pre  seated  by 

Vi-a  sin  y  fx  +  rO.  (35) 

Hm  MUncf  the  disturbance  is  obtaineti  by  adding  (34)  and  (35) 

yyi+yfia  cos        »in  ^x,  (a6) 

At  any  given  instant  t  this  is  a  sine  curve  of  amplitude  3a  cos  (3r/X)U(, 
and  of  wave-length  X,  and  with  nudi»  at  x^u.  }\,  \,  .  .  .  , 
that  is,  there  Is  no  displacement  at  thc-sc  nodes  whatever  the  value 
of  /.  and  lietwtin  them  thi-  di.-.plarei!icut  is  alw.iy.-.  .1  -ine  curve, 
but  of  amplitude  var\iv,^'  5lot^',L■L:■.  r-'i  and  —J;.  Tlu'  miiuiaie 
of  the  curve  c  hanges  ^|^n  as  wc  \»m  through  a  noiW,  so  lliat  succe»- 
nve  sections  arc  nama^  alamfm  in  o|>pwit»  dimetioaa  and  have 
opposite  displacenenta.  Eadi  faction  then  vibniaa,  and  its 
amplitude  goes  through  all  its  values  in  time  given  by  SrUTA  ^avt 
or  T-XAJ.  and  the  Trequeacy  is  VfX.  We  may  repratent  such  a 
tllia  of  "  stationary  waves  "  oy  fig.  25,  where  the  cmvta  givo  tiK 


Fig.  25. 

"'lMdML'^'lt«i*tiK*'B!ri       fcJltf  pPj""  J^L^'  ^'  '^i^jj^f, 

Hie  tencfal  chanwMr  of  tlMK  mdu  my  be  obtained  by  a 
gtaphic  construction.  Let  fig.  a6  (l)  mpresent  a  «a«»-langth  of 
oacn  train  when  they  are  coinSdant.  It  ia  ■nlRcicat  to  take  a  lingia 
<>ayg4ongtit»  The  dotted  cwve  lapiiMnta  tba  aupeipoiitiona 
vliidi  rfnfljr  doaUia  aach  owHaatfc  Divide  dw  maw  haglb  iatni 
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the  nsultaiit  with  amplitude  i.'yj  th.it  of  (l).  Another  movement 
of  JX  in  each  direction  ^;i%ej.  (jj  with  resultant  a  straight  line,  and 
so  on  for  (4)  and  {$].  In  the  ili-.plateraent  is  evidently  equal  and 
opixisite  (o  that  in  {i).  turiher  dispUicenient  will  give  the  figures 
U)'  U)>  W,  (1)  again,  but  with  (I)  and  {lit  intcrcha^ecL  When  we 
Ki  t  Uiclc  to  (t)  each  train  has  been  displaced  through  X  and  the 
period  is  X.'U.  Further,  the  original  nodes  arc  always  at  rest,  and 
the  intervening  sts  tions  vibrate  to  and  fro. 

The  vibrations  of  certain  sources  of  sound  may  l)c  represented, 
at  K',i>l  an  .1  lirsi  ,ip|iro\iinat ion,  as  consisting  (jf  st.iiioii.ii  >  w^im-s, 
and  from  a  consideration  of  the  rate  of  propagation  of  waves  alon^ 

the^e  eoaraca  wo  can  dedace  th«r  Iraqncacy  wlwii  we  Imow  tbetf 

length. 

.^rii(r,'a  flf  Sound. 
Elementary  Theory  0/  Pipes. — The  longitudinal  vibration  of 
air  in  cylindrical  pipes  is  made  use  of  in  various  w  ind  iiistrunients. 
W'c  shall  deduce  the  modes  of  vibration  of  the  air  column  in  a 
cylindrical  pipe  from  the  coniideration  that  the  air  in  motion 
within  th^  pipe  forms  some  part  of  a  syslem  of  stationaiy  waves, 
one  train  bring  fonned  by  tbe  esdter  of  tbe  disturbance,  and  the 
other  bring  iomed  bgr  Uw  nflectioo  «f  tlie  train  at  tlie  cad  of 

the  pi|>c. 

In  order  to  JtlStify  the  use  of  stationary  waves  we  must  show 
that  two  such  trains  can  move  in  opposite  directions  over  the 
s.Tme  ground  without  roodifynng  each  other  so  lonfi  as  the  dis- 
pl.icemenl  in  cilhcr  is  sm.^I!.  For  this  it  i.s  necess.ary  that  the 
tiit.il  foric  on  -111  (KM  lilt  line  to  the  sum  of  the  ilisplacemeiils 
should  be  equal  to  the  .sum  of  the  forces  due  lo  ihc  two  displace- 
tncnts  considered  separately.  The  medium  then  acts  for  the 
second  train  Just  as  if  it  were  undisturbed  by  the  first.  It  is 
aufikient  Uien  to  show  that  the  excess  of  pressure  at  any  point 
i»  tlw  Mioi  «f  tbe  eiceiG«s  due  to  either  train  tepaxaidy. 

If  w  is  the  total  pressure  excesa,  and  if  3;  is  the  total  displacement 
at  X.  then  uaiFXrhanRc  of  volume  ^original  volume  Krfy,i'<<jf. 
If  yi  and  jn  are  the  two  separate  displacements  and  if  yyi+yt, 
then  u  -  -  E  (dytfdx  -f  dy$jdx)  >«k  4-  «ih  This  prawea  tlie  pro* 
■,».sin.in    It  is  a  case  of  taa  priaciple  of  aupeniailllop  of  hmII 

disturbances,. 

Let  us  suppose  that  a  system  of  stationary  waves  is  formed  in  the 
air  in  a  pipe  of  indefinite  Imgth.  and  let  fig.  27  represent  a  part  of 
the  system.  At  the  nodes  .A.  B,  C.  D.  E  there  is  no  displacertyent, 
but  there  are  maximum  volume  and  pressure  chwogaa.  Consider, 
for  instance,  the  point  B.  When  the  displacaiBaat  is  mwestnli  d 
byAHBiCCtiKiawriclcacMaadiiideof  BaMdbpUnadtBwaidalt 
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giving  a  compresBon 
.m^yiix  a  naximuin, 
Whn  the 

tlwdaiKiii«Hatl» 


SOUND 


(PIPES 


and  mam  the  alope  ii 
the  comprenioa  k  mbo  « 


OMxiffium  there. 


bx  AH'BK'C  the  particles 
Cnmi  it,  giyiiigaa  otension,  and  since 
the  CTtwuMO*  ia  •  nuximum. 


Fig.  a 7. 

At  the  limps,  for  instance  at  H,  the  <li»placement  \»  a  maximum. 
The  tanRcni  to  the  displacement  curve  ia  always  parallel  to  thcaxi><. 
that  is.  for  a  small  distance  the  nicccNive  particle*  are  always 
equally  diqilaoed.  and  thcfefoK  ahnya  oocuiiy  tbc.aame  vohinie. 
This  meam  that  at  the  loopa  while  (be  motion  ia  gneteet  there  are 

■opwiwiTachaiHtee- .        ,       .      ,  ,. 

We  have  now  to  select  such  portion  of  this  xy.^tt  ni  as  will  mik  (he 
conditions  imposed  by  aiu  actual  pi(ic.  There  are  thr.c  distinct 
types,  wlurh  we  will  fin>i(!er  in  succewiuii. 

I  P%pt  Ciaitd  at  One  End,  Open  at  the  Other. —At  the  closixl  end 
there  i»  no  motioii.  for.th*  pnMue  alwave  ONiatrauia  the  air  to 
lemain  in  contaa  with  the  CM.  Thedoaed  end  isdMicrarea  node. 
At  the  open  end.  as  a  first  approximation  to  he  corrected  later,  there 
aienopretiuredianges,  for  any  tendency  to  excess  can  be  rclicve<l  l>y 
immedutc  expansion  into  the  outer  air,  and  any  tendency  to  di  f<<  1 
can  Ik-  t'llli-il  l>\  J"  luni-.li  Irmii  the  uuler  air.  Tlie  o[ii-r.  end  i- 
therelurc  a  liMjp.  It  is  to  be  noted  llial  the  exciter  of  the  vibrati4in> 
is  in  general  at  the  upon  end,  and  that  tha  tWO  tllias  lorming  the 
stationary  system  consist  of  the  direct  wave*  from  the  exciter 
tnveiliflC  into  die  tube,  and  the  waves  reflected  back  from  tff.- 
doeed  end* 

In  Gg.  27  we  may  have  the  length  AH  occupying  the  (iil>e  In 
thie  case  AH  "5^1=/,  the  length  of  the  tulic,  ancTthc  fmiiuMu  s 
«i»iU.'Xi  l',4V.  Hut  we  may  also  have  a  shorter  »ave-len^;t[i 
>t  such  that  the  length  .\K  occiipie»  the  tulx-.  In  this  case  Ak  ^ 
|]^_/,  and  (he  frequency  n««>L,''\]  =  5l-'j'4^-  With  a  will  shorter 
wave-length  Kt  we  may  have  the  length  AL  oocuovhiB  the  tube  and 
AL-|Xi«l.  end  the  frcqoency  tti-U/^-5W4».  and  eo  oo,  a* 
^  tshe  succeeding  Inop^  for  the  open  end. 

la  fig.  38  rcpre>4'nied  the  «tationary  wave  systems  of  thefilM 
foor  laodes,  and  any  of  the  succeeding  one*  are  cawy  drawn. 
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The  rBlder  win  be  able  to  make  out  the  simultaneous  motions  and 
pressures  at  various  (Hiints.  It  is  obvious  that  the  nixies  are  alter- 
nately in  (-onii)res-iion  and  extension,  or  viie  ver>a.  and  that  for  {\ 
on  each  side  of  a  nude  the  motion  is  cither  to  it  on  both  sides  or  from 
ft  on  both  sides. 

The  first  mode  of  vibration  gives  the  "  fundamental  tone,  and 
the  succccdimi  modes  arc  termed  "overtones."  Thc  whok;  series 
forms  the  senes  of  odd  harmonics.  A  "  stopped  pipe  "  in  an  organ 
is  a  pipe  ai  this  type,  and  both  the  f  undaitiiental  and  the  overtones 
may  occur  rimuhaneously  when  it  is  blown. 

We  mav  illu>lrate  the  i»ucct~«iive  modes  of  vibration  by  using  as 
piix-  a  t.ill  cylindrical  jar,  and  as  exciter  a  vibrating  tuning-fork 
held  over  the  mouth.  The  length  of  the  pipe  may  be  varied  by 
pouring  in  water,  and  this  is  done  until  we  get  maximum  resonance 
of  the  pipe  to  the  foric  Thus  if  a  fork  Ult>as6  ia  used,  the  length 
of  pipe  for  the  fuadBBCntnl  at  o'  C.  is  about  33,000/4X256  -33  cms. 
If  a  fork  S0I4  -7M  b  used  the  pipe  resoands  to  it  according  to  the 
mode  the  fir-^t  overtone.  If  the  temperature  is  r  thi  length  for 
given  (rrouem-y  must  be  increased  by  the  fact<ir  i  +>i  r)«MH4/. 

Corrttiion  Ic  Lnglk  at  Ik*  Open  fad.— The  approximate  tbcoo' of 
pipca  4m  to  BiiMvlli  amtmm  a  loqp  at  tfa*  ofM*  cod*  but  dm 


the  air 


condition  for  a  loop  at  the  open  cad,  diat  of  1 

cannot  be  exactly  fulfilled.  This  would  rcqui.. 
iha«dd  have  no  mam  in  order  that  it  shotud  at  1 

relieve  the  air  at  the  I'nd  the  pitx-  from  any  excess  of  pressure, 
or  at  once  niuvL-  :n  .iii'l  iiil  up  diu-<i-  1  hi-rr  .iie  variations, 
therefore,  at  tin'  ii|x'n  end.  and  these  an-  such  tii.it  the  loop  may  be 
regarded  as  aituate<i  a  short  dist.ince  ou:-ti;r  ihi  i  ml  of  the  pipe. 
It  nvay  be  noted  tliat  in  practice  there  is  another  reason  for  pressure 
variation  at  the  end  o(  tlie  ptp&  Tlie  etatioaafy  wave  method 
regards  the  vibration  in  tlw  pipe  as  due  to  a  acriea  of  wave*  travelling 
to  the  end  and  being  there  rejected  Ijack  down  the  pip&  But  the 
reflection  is  not  complete,  for  some  of  the  energy  oorne*  cat  as 
w.ives:  hence  the  direct  and  telh^  ted  trains  are  quite  equal,  and 
I  .mniit  ix  iitnilire  each  other  at  the  Uxip. 

The  position  of  the  loop  has  not  yet  been  caknilau-d  for  an  ordinary 
Open  pipe,  but  Lord  Raylcigfa  has  shown  (Sotmd,  ii.  ft  307)  that  for 
a  cyfindrical  tube  of  radius  R,  provided  with  a  flat  extended  flange, 
the  Irxip  may  be  regarded  as  at>out  0-82  R,  in  ad\'ance  of  the  end. 
That  is,  the  length  of  the  pipe  mast  be  increased  by  0-82  R  liefore 
applying  BeramilU'e  theory.   Tllis  is  termed  the  "  end  correctton.  ' 
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Uafaw  tfab  teeuh  Rayletgh  found  the  correcthm  for  U  unflangcd 
open  end  by  sounding  two  pipe*  nearly  in  unison,  each  provided 
»ith  a  flange,  and  counting  the  beats.  Then  the  flange  was  removed 

from  one  and  the  Ixrats  were  again  counted.  The  clunee  in  \  inual 
length  by  removal  of  the  flange  was  thus  found,  and  tiu'  mi-v.  end 
correction  for  tlic  unflangetl  pipe  was  o-6  R.  This  correction  ha« 
ako  been  found  by  David  James  Bhukley  by  direct  exuerimcnt 
(Phil.  Mug  .  1870,  7,  p.  339J.  He  used  a  tube  of  variable  length 
and  dr(.  rr-ined  the  length  resounding  to  a  given  fork,  (i)  »hen  the 
clos4  li  I  ml  was  the  first  node.  (2)  when  it  was  the  sccontl  node.  If 
these  lengths  are  /,  and  I,,  then  /, -A-jX  and  if/:  — /i)— .'1  is  the 
correction  for  liic       n  <  nd.    I  ],..■  mun  \iiliic  found  was  0  576  R. 

2.  Pipe  Open  al  lioth  Endi. — Kach  end  is  a  Irxip.  We  must  there- 
fore select  a  length  of  fig  ;7  lu  twit  is  tu  >  lo.  j.s  The  fundamental 
mode  is  that  in  which  H  and  K  represent  the  end,s  of  the  pipe.  In 
this  case  IIK»)X|-/,  and  the  frequency  is  mi - L'/A| * U/ai. 
There  is  a  node  in  the  middle.  In  the  next  mode  H  and  L  represent 
the  ends  and  IlL-Xt-f  and  ns«U,'Xt  =  3U/3/.  In  the  tiitrd  mode 
HM         =  /  and  n,  =  U,'X,-  j|i:'2/,  and  so  on. 

In  fig  H)  are  represented  tne  Mationan-  wa\-e  systems  of  the 
first  fi)ur  ni<Hl<-^.  The  whole  scries  of  funflauuui.U  and  overtones 
gives  the  complete  set  of  liannonic«  of  fre<)iiericies  proportional  to 
■  •      J,  4>  -  •  •  ,  nA  mm  hlUgill*  proportional  to  t,  \,  \,  \.  .  . . 

A  metal  or  mam  tube  will  serve  as  such  a  pipe,  and  may  be  excited 
by  a  suitable  tuning-fork  held  at  one  end.  To  obtain  the  virtual 
length  we  must  add  the  correction  for  each  open  end,  probably 
aliout  1-2  radius.  If  the  frequency  is  256  ;nc  corrected  length  for 
the  fundamental  is  about  (js.txxj/j  X2,Sf>.l  (1+-00184/)  at  f.  The 
pijie  will  also  resound  to  forks  of  fretjucncies  512,  "jtAi.  1024  and 
s/i  (in. 

.^n  open  "  flue  "  organ  pipe  i^  of  this  type.  The  wind  rushing 
thnMtgh  the  dit  S  (fig.  30)  mainiaiaa  the  vifantioa  ia  a  way  to  be 
diiictiMed  later,  and  the  opening  O  mahe*  tlie  tower  end  a  loop. 

The  modes  of  vibration  in  an  open  organ  pipe  may  be  exhibited 

by  means  of  Kocnig's  manometric  names  {PM.  Maf.,  187V  vol.  45). 
The  pipe  is  provided  with  mannmetric  flames  at  its  middle  (xrint. 
and  at  one-quarter  and  ihtf.  quartirs  of  its  len,:th.  When  the 
^pe^is  blown^oftly  tbe^umia mental  is  vcr^ jpredoro ina nt .  and 
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affcctr<l  by  the  nodal  pressure  changes,  while  the  other  two  vibrate 
only  rligtitly.  M,  however,  the  i»ipe  ia  blown  strongly,  the  (untla- 
mental  (lies  away,  and  the  first  overtone  is  prnlominant. 
Then  the  middle  point  is  a  loop,  and  the  middle  flame 
is  only  sliKhtly  aiTectod,  while  UM  Otkar  two,  ao«  biing 
at  nodes,  vibrate  urongly. 

J.  Pipt  Closed  at  Bdk  Ends.— the  two  cnda  in  wcfa 
a  pipe  are  nudes.  It  is  evident  that  the  overtone* 
wiU  follow  the  Hune  rule  as  for  a  pipe  opened  at  both 
end*.  This  case  is  not  exactly  leafiud  in  practice,  but 
it  is  closely  approximafctl  Id  in  Kundl's  dust-tube.  A 
glass  tube,  the  "  dusl-tuix',"  3  ft.  or  more  in  l<-n>;'l>.  ''ikI 
perhaps  I  in.  in  diameter,  has  a  little  lycopodium 
powder  intrtiduced,  and  the  powder  is  allowed  to  run 
all  alung  the  tube,  whidi  is  then  fixed  horisontally. 
A  cloccly-fitting  adjustable  piston  i»  provided  at  one 
end.  A  p;Ubis  or  ntetal  rod,  the  "  soundtrr,"  is  clam|>ed 
at  its  rauidlf  point,  and  dxctl  along  the  prolongation 
nf  ilu-  axis  of  the  du»t-tuU'  .i:.  111  iv^.  31,  .i  liK^tciy- 
litting  Cork  or  card  piston  being  lixed  on  one  end  of 
the  sounder,  which  is  inserted  witliia  the  diuMube. 
The  other  end  of  the  sounder  ia  atnikad  ootwards 
uiih  a  damp  cloth  «o  as  to  make  it  sound  iu  funda- 
nu'iii.tt.  Stationary  wsve*  are  formed  in  the  air  in 
th<-  dus.t-tubc  if  the  length  is  rightly  adjusted  by  the 
closely-fitting  piston,  and  the  lycopodium  dust  collKts 
at  the  nodes  in  little  heaps,  the  fiat  baioc  at  the  fixed 
fnwt  Of  ttaTStiaa  M  Aiwiwdfr.  The 
stationary  wave  system  adiuate  itam  so  that  ila  motion  agrees 
with  that  of  the  sounder,  which  is  therefore  not  exactly  at  a  node. 
If  U.  is  the  velocity  of  longitudinal  wave*  aloiw  the  sounder,  and  I 
the  length  of  the  sounder,  the  frc<)ueficy  of  vioratiaa  is  If 
L  is  the  diHtance  Ix^twecn  successive  dust-hcaps,  i.e.  half  a  wave- 
length, the  frequency  in  the  air  is  Uj'aL.  where  U  is  the  velocity 
of  aound  in  the  pipe.  Then,  aiace  the  11 
U/iL-U./MorL//-UAJ* 
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cad  and  the  last  just  in 


aft  the  nme. 


-p  
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vi  locitic^  in  difTcrent  gases  may  he  com pn red  by  tln«  apiyira- 
the  intcrnodal  distance  and  Ui  the  velocity  m  a  i 


Thr 

tus  b\  ti 


ilust-tufw  with  the 


in  place  of  air.    It  1.,  \% 

 .          .  „ocity  in  a  gas,  L  and  U  being 

the  c<jrrc5pondliig  values  for  air,  we  have  Ui/U  -L|/L. 

Kundl's  dust-tube  may  also  be  employed  for  the  determination 
«{  dm  iBtio  of  the  Bpecinc  heats  of  a  gas  or  vapour.    If  U  ia  the 
velocity  01  sound  in  a  gas  at  pressure  P  with  density  p. 
ud  if  wave*  of  length  X  and  frequency  N  we  {wmgated 
tfaraugh  it,  then  the  disunce  betweea  the  dutt-hcapa  b 
X    U      I  .  M» 

 ^  Y  ia  the  latio  of  the  two  specific  faeata.   If  d  is  measured 

for  two  guea  in  suooemioB  for  the  same  fiequency  N,  we  hawe 


where  the  suffixes  denote  the  gases  to  which  the  quantities  relate. 
H  7,  i  .  W:..jw  n  I  his  utM'S  tj.  Kiinilt  .mil  W.irbiirg  applit-d  the 
method  to  find  7  for  mercury  vapour  (Pogg.  Ann.,  1876,  157,  p.  356.1. 
vang  a  doable  fonn  of  the  apparatus  in  which  theie  are  two  dust- 
ttlbn  worked  fay  the  aame  soiuidinK  ntd.  Thia  rod  is  supported  at 
i  and  I  of  Ita  teflfth  wlmc  it  cnteia  ne  two  d«it^iiC8>  as  KepRaemo  I 
oiagraimnatlally  to  fig.  32.  It  ia  itioind  la      midiBe  an  aa  to 
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exdte  Its  second  mode  of  vibration.  The  method  ensures  that  the 
two  frt-€|uencies  shall  be  exactly  the  same.  In  the  mcrrurv  experi- 
ment the  sounding  rod  was  scaktl  into  the  dust-tulw,  wdicli  was 
exhausted  of  air,  and  contained  only  ;ome  mercury  and  some  quartz 
dust  to  give  the  heaps.  It  was  placed  in  a  high  temperature  oven, 
where  ine  mercury  was  evaporated.  1'hc  second  tube  cont.^lntn^ 
air  was  outside.^  When  a  known  temperature  was  attainc<l  tin' 
sounder  was  excited,  and  d,  .ind  d,  could  Ik-  mt-jsurcd.  From  the 
temperature,  l'i;>:  wa«  known,  and  7!'li  could  then  \a'  found. 
Takmg  71  =  1-41,  71  was  determined  to  be  i-66.  I-ord  Kayleigh 
and  Sfr  William  Ramsay  (Phil.  Tmnt.  A.  1895,  pt.  i.  p.  187)  also 
used  a  single  dust -tube  with  a  sounder  to  find  7  'or  argon,  and  again 
the  value  vaa  t-66. 

Oe'erminaHont  «/  ActMW*  00*10  md  Amplitude  0}  Vibrations 
m  Pip€t,—U  th^  naaimum  prestuie  duage  ia  determined,  the 
•mplitnde  it gtvca  hf  equation  (20),  via. 

for  in  tha  sflioaary  waw  ajntaai  the 


amplitude  are  both  double  those  in  either  train,  so  that  the  same 
reUti'Mi  holds. 

Determinations  of  the  pressure  changes,  or  extent  of  excursion 
nf  ifu^  air,  in  sounding  organ  pipes  have  been  made  by  A.  Kuadt 
'^'"ii.e-  .inn.,  i,vt,  p.  103;.  .'V.  J.  I.   ri>|)l<'r  ana  . 

L.  tkilt^rruinn  (Potg.  Ann.;  vol.  141,  or  Kayleich,| 
Sound,  ii.  }  4^  2a).  and  E.  Mach  iOptitck-dhutisclim 
Versuche,  1M73).  Mach'a  method  ia  perhaps  the  most  direct.  Ha 
pipe  wit.s  Axeil  in  a  horiaontal  position,  and  alotiK  '1"'  '•■[''  wall  am 
a  platinum  wire  wetted  with  sulphuric  aci<l.  \M,vn  t.M  wire  was 
heated  by  an  electric  current  a  fine  line  of  vafjour  (ktcL-nilid  from 
twcU  drop.    The  pi[)c  was  closed  at  the  iinin:  by  a  mitnfirauc 

which  prevented  a  through  drauabt,  yet  permitted  the  vibrations, 
aakwaaataaodik  Ilia  v^Miir  IfaMb  thafafaia^  BMHly  vifaiattd  to 
and  fro  wlicn  the  p%M^  waa  aouaded.  The  extent  oT vlliialion  at 

difTcrent  parts  of  the  pipe  was  studied  throuj;h  a  glass  side  wall,'  a 
stmboscopic  method  being  used  to  get  the  poiition  of  the  vapour  line 
at  a  definite  jjart  of  the  vibration.  Mach  found  an  excursion  of 
o  +  rm.  at  the  end  of  an  open  pipe  IJJ  cm.  long.  The  amplitude 
toun<t  by  the  other  observers  waa  of  the  same  order.  For  the 
viiiniiion  of  air  in  other  cavkica  thao  tone  qrtiiidileai  p^Mtwa  taller 
to  Kayleigh's  Sound,  vol.  tt.  ctis.  12  and  I& 

Propagation  0]  Waft)  in  Piprs  of  Circular  Sfftion. — Helmholtz 
investigated  the  velocity  of  propagation  of  u.ml  iti  pines,  taking 
into  account  the  viscosity  of  the  air  (Raylei^;h.  .Sound,  ii.  J  347),  add 
KirchholT  iri\ rsti){nt<.-<i  it,  taking  into  account  fxjth  the  viscosity 
and  the  heat  communication  between  the  air  and  the  walls  of  the 
pipe  (Inc.  tdL'A.\  jgo).  Both  obuincd  the  vafaw  lor  the  vdodty 


'■('-rvTTn;)' 


where  U  is  the  velocity  in  free  air,  K  is  the  radius  of  the  pipe,  N  the 
frcoucpcy,  and  0  the  air  density.  C  is  a  constant,  equal  to  tiM 
coefficient  of  viscosity  in  Helmholu's  theory,  but  less  simple  in 
KirchhofT's  theory.    F.xperimcnts  on  the  velocity  ia  pip"   


carried  out  by  H.  Schnecbcli  (Pogt-  Aim.,  1M9,  IW,  p.  J96)  and  by 
T.  J.  Scebeck  (Pogg.  Ann.,  1870,  13K  9-  <04)  which  accorded  with 
this  result  as  far  as  K  is  concerned,  out  the  diminution  of  velocity 
was  found  to  ho  more  nearly  proportional  to  N~*,  Kundt  also 
obtained  results  in  i-encnil  ai;ret-ment  with  the  formult  (Rayteighi 
Sound,  ii.  {  260).   He  used  his  dust-tube  method. 

Etementary  Theory  of  the  Tmutene  Vtbniion  o  f 
Musical  Strittgi. 

'n'e  sTi.ill  first  invtttigite  the  vdodty  with  which  a  disturbance 
tr.i\  cU  .ilong  a  sufag  «f  hiaa  m  per  unit  length  when  it  b 
atreiched  with  a  coaataat  teniaii  the  nuia  at  all  poiiiita. 
We  ahail  thea  ihew  that  en  cartaiii  laltatiaa*  two  tnlna  aC 
diatmtence  nay  be  aqiefpoeed  to  that  atatfonujr  warns  nay 
be  fanned,  and  thence  we  ahall  deduce  the  modea  of  vibratiao 
as  withp^ci. 


Fig.  33. 

Let  AB  (fig.  33)  repmcnt  the  string  with  the  ends  .-^B  h.\e<i.  Let 
a  disturbance  once  set  going  travel  along  um  Ii.u:k<'iI  i^xki  from 
A  to  B  with  velocity  U.  Then  move  AB  from  rijjht  to  left  with 
this  velocity,  and  tae  disturbance  remains  fixed  m  space.  Take 
a  (Mint  P  in  the  disturbed  part,  and  a  |>oint  Q  which  the  disturbance 
has  not  yet  reached.  Since  the  oooditioos  in  the  region  PQ  remaia 
aiways  the  same,  the  momentum  perpendicular  to  AB  entering  the 
region  (J  is  cfjual  to  the  momentum  perpendicular  to  AB  leaving 
the  ri-j:,i  ti  ,ir  1'  But,  since  the  motion  at  Q  is  al  inj;  .\U.  there  15 
no  momeruum  there  perpendicular  to  AB.  So  also  there  is  on  the 
whole  none  in  that  direction  leaving  at  P.  Let  the  tangent  at  P 
make  angle  4,  with  AB.  The  velocity  of  the  string  at  P  parallel  to 
PM  is  V  .sin  ^,  and  the  mass  of  string  passing  P  is  mV  per  second,  so 
I  hilt  mU*  sin  ^  is  carried  out  per  second.  But  the  tension  at  P  ia  T, 
par.illH  to  the  tangent,  anrl  T  sin  <f>  parallel  to  PM,  and  thlOaghthia 
-  r  sin  I*  i!<  I  hi-  rtiimiiTir  nm  [vt^-sing  out  at  P  per  secood.  Slacethe 
resultant  i»  Jtero.  mV  sin  *  — T  sin  *-o,  or  U*«"T/aij 

Now  keep  AB  fixed,  and  the  disturbaitce  travels  with  velocity  U. 
We  might  make  this  investigation  more  eencnl  by  introdticing  a 
force  Xaa  in  the  investigation  fur  air.  bmt  it  hardly  appears  neoeamry. 

To  form  stationary  waves  1  w>->  n]  ual  trains  must  be  able  to  travel 
in  opposite  directions  with  eiiual  vehK-ilies,  and  to  be  superposed. 
We  must  show  then  that  the  force  calleil  out  by  the  Mini  vi  ti;i  dis- 
tturbanoea  is  equal  to  the  sum  of  the  fonxs  called  out  by  each  train 


Wdtr  that  the  vektdty  shall  remain  unchanged  the  tcnaion  T 
•eaniatheMOKb  ThtiinnlicathatthcdiatufbaaoeiBiomHdl 
the  iee^  it  aot  anaKiaUy  ilMnd.  Thei,aoaipoaaat  «  T 
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actiriK  pnr;ilU-t  to  (he  axi»  or  Mraighl  string  is  Tdx[ds.  and  when  the 
disturluiice  u  mftcieMtar  mitll  the  curve  of  dMplacemeiit  u  so 
nearly  parallel  to  the  asm  tint  ixlds^t,  and  thU  comnonent  it  T. 
The  component  of  T  perpcnHic  ular  to  tli>"  .mis  U  Tdy/ds^Tdyiix. 
Now  if  yi  and  yt  arc  the  <lispUK:«-rni-tits  liiii-  to  the  two  trains 
ipparatcly,  anH  y- Vi+Vj,  thr  two  M^iwr.itc  forces  are  Tdytldx  and 
Tf/vjJi,   wlnif  <liu-  li>  V  is  '\dyiix.     Uut  since  y-Vi+yi, 

^dytilx^Tdyyldx-^Xdytldx,  or  the  condition  for  siiperp«>«ition 
haiib  whan  the  «iiaphKMiMnt  is  so  small  that  we  may  put  dxids=  i. 
Evidentljr  this  comes  to  ncf^tinfr  4^,  Let  two  trains  of  equal 
waves  BMJVfaw  in  o)>po!iitc  dirrctions  along  sitch  a  string'  uf  intlcfi- 
tkbt  iengtil  lerm  tlH>  »tatii>nar>-  system  of  fiK-  27.  Sintr  tht- 
an  always  at  rest  wc  miiy  represent  tne  vibnitinn  of  n 

  given  string        thi-  Kn^fth  (jctwccn 

C'ly  two  nolle*.  Thu  (undanicnial 
i»ode  is  that  in  which  A  aiul  B 
iciiresent  the  ends  of  the  strini;.  In 
thi?  case  AB"  JXi"/  the  length,  and 
the-  frtnuency  Hi  ■  I'  Xi  ~  V  zt  - 
(l/j/)V(T/m).  The  nii(l<lle  of  the 
atiing  i«  a  \<Mp.  In  the  next  nHxIe 
A  and  C  represent  the  ends  and 
AC-X,-/  and  m»mV/\,-ili2l' 
(2/3/)V(T/m).  fn  the  third  mode 
A  and  D  n-pn-Kent  the  fmls  ami 
AI)=l\i-/  anri  n,-r  X,  =  jl'  W  = 
(3  .'/.I  \  (1  "I  I  and  so  on.  In  hg.  At 
the  slailonary  wave  «y.'<lem*  ol  the 
first  four  njoiles  are  represented. 

The  eomplcte  series  of  harmonics 
aRpoasible  modes. 
Tne  pxperinienlal  denionstnition 
flf  tkese  rciulii       c.i-.iK   ma<le  by  the  sonometer  i>r  nujniH-hunl 
ijS^  3S}-    A  btnag  i2>  fi.\(~(l  at  C  on  thv  tup  of  a  HmIIow  box,  and 


<ocx>o 
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i  over  two  edges  AB,  whit  h  mrvr  .ks  the  fixed  emU,  and  then 
over  a  pullev  P,  Ijemg  *tretrlu>l  1i>  ,1  wi  i^ht  \V.  Bet\Ken  .\  aii<l  li 
a  "  Itridge  D,  i.e.  another  edge  ■ilikjhtly  higher  than  A  or  B,  can 
be  inaciHd  in  any  porftioii,  «'hich  is  determined  by  a  graduated 
aeale.  The  effective  leagth  of  the  strinij  i»  then  AU.  Keeping  the 
same  Icn-iion,  it  may  Ik  shown  that  n!  is  constant  by  findinf;  n  for 
u_,  !■  iiiitli^.  Ktvpitig  .\i>  cuii-l.uu  and  \aryin|j  \V  il  ni.iy  l>e 
shown  that  n  »V\\'.  Las^b'.  by  using  ditlercnt  strings,  it  may  be 
shown  that,  with  the  same  Tand  I,  n  »  V(i/"i). 

The  various  modes  of  vil>ration  may  al«o  be  exhibited.  If  D  U 
IcmovTd  and  the  string  is  bowed  in  the  middle,  the  fuiKliim<-ntal  U 
brought  out.  If  it  is  touched  in  the  mi<ldle  with  a  fi-athcr,  the 
of  a  card,  or  the  finRer  nail,  and  Ixiwod  a  quarter  of  the  way  alon^; 
the  octave,  the  lirsl  uvcuoiie  coui<5»  out.  ICu  h  of  the  first  few 
harmonics  nwy  be  uaaily  obtained  bv  touching  the  string  at  (In-  firM 
node  of  the  hannonic  required,  and  bowing  at  the  first  kK)p.  unl  ilu- 
pteience  of  the  nodes  and  loops  may  be  verified  by  outting  liwht 
paper  riders  of  shafie  A  on  the  string  at  the  nodes  aad  uopa.  When 
the  hannonic  is  soMwdtd  the  riders  at  the  loops  are  thiown  off,  while 
those  at  the  nodes  remain  seatetl. 

Not  only  may  the  fiimlaruntal  and  its  h.irt'.iunics  l>c  ol>tainiil 
separately,  but  they  ar«  also  to  be  heard  simultaneously,  panicutarty 
tlie  caiUer  turn.  wbUk  an  Hsaatty  man  HimriMnc  than  those 
Ughcr  ta  the  mimb.  A  pcaetlaed  ear  eatfly  diacems  the  ceeiditence 
ol^these  various  tfmca  when  a  pianoforte  or  violin  string  is  thrown 
into  vibration.  It  is  evident  that,  in  such  ra>«p,  the  string,  while 
vibrating  as  a  whole  between  its  fixed  extremities,  it  at  the  some  time 
~'  '    .  about  its  middle  polatt  iti  poinu 


Kiii.  36. 

of  trisoction,  &c..  as  shown  in  ftp.  ^,6.  for  the  fundamental  and  the 
first  hannonic.  When  a  stnng  15  struck  or  hovieil  at  a  iKiint.  any 
harmonic  with  .1  tuxic  at  that  point  i.s  absent.  Since  the  quality 
of  the  note  nounded  depend!*  on  tne  mixture  of  harmonics,  th*-  quality 
thcrefon-  is  to  some  extent  clejK-ndent  on  the  jioint  of  «-xritation. 

.'\  hishly  ingenious  and  instnu  tixe  mcth'.<l  fnr  illustrating-  the 
lawi  of  musical  strings  w.i^  <  imsi  n\ i  d  li>  f  1..  .\lcK)<-.  li  lonsiKts 
in  att.urhinj;  to  the  |i»jp  or  ventnil  M->;mi  nt  of  a  viliratin;;  IckIv.  r  g.  a 
tuning-forW  or  a  1h  ll  i;!.i?.s.  a  silk  or  cotton  threatl.  the  other  extremity 
beins  cither  fixed  or  pa»ing  over  a  pulley  and  supporting  wvigtits 
^.-L         — J  L  —         teqtiirod.  The 


vibni 


wuch  the  thiaaid  may  be  atniched  to 


MtlM  thraad,  wUdi 


by  proper  adjustment  of  it*  length  and  tension  \ibratcs  in  unison 
and  divifirs  itself  into <MW  or  aaon  loapa or  vontial  ■cKmelll^  easily 
discernible  by  a  spectator.  If  the  tength  of  the  thread  be  kvpt 
invariable,  a  certain  tension  will  give  hut  one  ventral  segment;  toe 
fundamental  note  of  the  thread  is  then  of  the  same  pitch  as  the  note 
of  the  bixly  to  whU  h  it  is  alt.nchetJ.  Bv  mlucint;  the  tension  to  one 
quaiter  of  it-.  prr\iiiiis  ;imaunt,  the  numtK-r  of  ventral  .^i-jtment?.  will 
be  seen  to  l>e  increased  to  two,  indicatiiHE  that  the  first  harmonic  of 
the  thread  is  now  ia  oniiaQ  with  the  aolM,  and  eaaeaauiintly  that  its 
fundamental  is  an  octave  lower  than  it  «■■  wltli  tha  wrmerlension: 
thus  ronfirminK  the  Liw  that  «  vaiiaa  aa  VT.  la  IQDe  naaaer, 
on  further  lowering  the  tcnsiaa  to  oiw  ninth,  time vsMnl  atgmeats 

w  ill  be  formed,  anil  so  on. 

The  law  lh;it,  r,:rlrr,f  p,!r,!„is,  n  viirii  s  inversely  as  the  thic  kiii  N< 
may  be  tested  bv  fumiin^  a  string  of  four  lengths  of  the  aingle  thread 
used  before,  and  consequently  of  double  the  ihickocw  «f  aie  latter, 
when,  for  the  same  length  and  tension,  the  cofflpound  thioad  wiU 
exhibit  double  the  number  of  ventral  segments  pKaaolM  by  the 
single  lhrea<l. 

The  other  laws  admit  c>f  Mmilar  illustration. 

Longituditutl  Vihrations  of  Wires  and  fd^s. 
Subject  to  a  limitation  which  we  i^hall  exuminc  Liter,  the 
velocity  of  a  lonf;iludinal  disturbam  c  alos  R  .1  win-  ur  rod  depends 
only  dji  tlie  material  of  the  rod,  and  nui  i:;kiii  :  he  cross-sett  ion. 
.Since  the  forces  called  into  play  oy  an  extension  or  compres&ton 
of  ihe  material  arc  proportional  to  the  cross-section,  it  follows 
thai  if  we  consider  any  cisc  and  then  another  case  in  which,  with 
the  same  loiij;iiudinal  disturbance,  the  cross-section  is  doubled, 
the  force  in  the  second  case  is  doubled  as  well  as  the  man  to  be 
moved.  The  acceleration  therefore  remains  the  same^  and  the 
vclociiy  is  unalterctL  We  ahall  find  the  vdiociiy  of  praftagalioa, 
just  aa  in  pievioiu  «■«%  {ram  the  cwnideratiao  of  transfer  of 
momentum. 

Suppose  tliat  a  tfiituiteace  is  travelling  with  \-etocity  U  unchanged 
in  form  along  a  rod  from  left  to  figbt.  Let  Us  move  the  rod  fro-n 
riiiht  to  left,  so  that  the  undisturbed  parts  move  with  velocity  U. 
Then  the  disturbance  remains  fixed  in  iqiacei  Let  A  be  a  point  in 


Fig.  37. 

the  disturh.mce,  and  B  a  point  in  the  undisturbed  part.  The 
matarial  betwnn  .\  and  B,  thoo^  contimially  changing,  is  always 
in  the  mme  condition,  and  therHoro  the  momentum  within  .^B  is 

constant.  Hi-mr  the  amount  nirrief!  out  at  A  is  equal  to  th.it 
carried  in  iit  H. 

Now  momentum  is  transferred  in  (»x>  ways,  viz.  by  the  fonre 
.11  tine  l-t-iwr-en  contiguous  portions  of  a  body  anO  b^'  the  tranrfcr 
of  tnuviiiw;  matter.  At  B  there  is  only  the  latter  kind,  and  since 
the  transfer  of  matter  is  mB(U>  where  mis  the  undisturtied  density 
and  A  is  the  undisturbed  cross-section,  since  its  wlocity  is  V  the 
pa.ssage  of  nionienlum  per  second  isptutilV-  At  A,  if  the  velrxity 
of  the  ilisturliam  e  n-l.itive  to  iiixiisturbetl  (Xirts  of  the  roii  is  «  fn^m 
left  to  right,  the  velocity  reliitivc  to  .-V  is  U  — tt.  Up  is  the  density 
at  A.  and  A  the  crass-section,  then  the  momentum  carried  past  A 
iB#&(U— Daiifyisthedisptacenientat A,4fy/dristJieeiiten«oa 
at  A.  aad  the  force  acting  is  a  piill  acraaa  A  cqtMl  to  Y4My/Ar.  when 
y ia Yowv^s modulus oielasticity.  Theawehave 

Yfli^j#»+«a(ir-M5«=pAi^».  r?;) 

Now  tt/V  = -dy.dx, 

for  the  pnrtcle  at  A  movrs  over  dy  bar  k wards,  while  the  disturbance 
moves  over  U.  Aiao  siiHe  dx  ha»  been  stretched  10  dsHhdy 

p&idx+dyi^pMx 
or  pC{  I  +dym)  »mA», 

Substituting  from  (38)  in  (27) 

Ya^^  +  piiii  ( 1+     «  =  p,a,u>,  do) 
and  anbatituting  from  (29)  in  (30) 

whcnc*  Ymo  -  pwM'', 

or  r'=Vp,  (32) 

where  now  p  is  the  normal  density  of  the  ro<l.  The  velrcity  with 
whii'h  the  rod  must  travel  in  order  that  the  distiirli.ii.ii'  may  be 
fixe«l  in  space  is  therefore  r  =  v  (Y,»,  or,  if  the  rod  is  kept  fixed, 
this  is  the  velocity  with  which  the  ili&turbancc  travels 

This  investigation  is  sub>oct  to  the  limitation  that  the  diameter 
of  the  cross  sectioa  must  6t  small  compared  trith  the  wave-lentth. 
When  the  nd  eiieada  or  eontmctt  hngicufinally  it  conincta  or 
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mmuim  ladiaDy  and  in  the  i»tio  «,  known  as  Poiaaoa's  ratio,  which 

in  metals  is  not  far  from  i.  I^t  ud  supfioso  that  the  rod  is  circular, 
of  radiun  r.and  that  the  raili.il  <li!'|>l.u'<'tii>':it  <if  tIu-  surface  is  I '  ' 
loogitiKlinal  cxteaaion  ia  djidx,  and  therefore  the  r<uliaJ  contractiuii 

k^fr—ay'ix.  tfthmy-ailii^(x-UD,  ^-2^CMY(v-t^0- 

If  r  ii  rii'  the  orilrr  of  X.  t|  of  the  on.'i  r  <if  v;  ;inil  thi-  kintii'  i  r.  -^'v 
of  the  radial  motion  of  the  same  unlur  a.i  ihat  ui  I>iJi^ilu<lia,il 
notion.  But  our  invealigation  entirely  leaver  thU  nut  of  account, 
atid  i«  therefore  faulty.  In  fact,  the  U>n  c»  arr  ihin  mi  longer  faralK'l 
to  the  axi«^  There  art  shears  of  the  urdtr  ili  dx  and  the  itinipic 
Younp's  modulus  system  can  no  longer  Ix?  taken  to  represent  the 
actual  ronililion  !rff  Raylfif>h,  Sound,  i.  §  157).  Hm  itii'ping  r:X 
imall  we  ni  iy  as  lulnrt-  form  stationary  wave^  anri  it  i-  uviili-v.t  that 
the  arries  of  fundamental  and  overtones  wili  be  just  as  with  the  air 
in  pipeis  and  we  ahnU  have  the  Mme  thnc  typee  timed  at  one  end, 
five  at  both  enda,  fixed  nt  both  ende  with  rondaineiiMl  ficqoenciee 
mpectively 


The  overtones  will  be  obvious. 

For  an  iron  wire  \;p  [9  alniut  lo'';^,  so  that  for  a  frequency  of 
500  in  a  wire  fixol  at  lK>ih  ends  a  lenxth  aUiut  5  metres  is  required. 
U  the  wire  is  stn-tcbed  across  a  room  and  stroked  in  the  middle  with 
a  damp  cloth  the  fundamental  is  easily  obtaittcd,  and  the  first 
tnrmooic  can  be  brought  out  by  slrotung  it  at  a  quarter  the  length 
from  one  end.  A  glaas  or  bra«s  rod  free  M  both  ends  may  U-  held 
by  the  hand  in  the  middle  and  excited  by  atmUag  CM  end  outuimls 
with  a  damp  cloth.  If  it  is  clamped  at  iiiM  iiiinrlMf  and  three- 
auartert  of  the  length  from  the  cwiir  aad  b  etrakad  in  the  mUdk, 
the  first  harmonic  sounds. 

Young's  modulus  mav  be  obtained  for  the  material  of  a  rod  by 
clamping  it  in  the  middle  and  obtaining  the  frequency  of  the  funda- 
ncntal  when  Y  "VaV 

The  value  thus  obtained  is  generally  appniriaUlv  greater  lhan 
that  obtained  by  a  statical  method  in  w  Iiich  tlie  ro<l  is  pulled  out  by 
an  applied  tension. 

Rooa  of  dillcrent  materials  may  be  used  a!<  sounders  in  a  Kundt's 
dmt  tube,  and  their  Young'a  modu£  may  be  compared, 

ve!,«  ;ry  In  ro.)  ^  vel.xity  laiir  X ^Zf^n 'Just-h. 

Torsional  Vibrations  oj  Rtismi  Wirts. — ^The  velocity  of  propnga- 
tion  of  a  toraoanl  di^Hnnaea  nlnig  a  wire  of  circular  section  may 
be  found  by  the  tranrfer  of  momentum  method,  rsmembering  that 
we  muat  now  replar*  linear  mompntum  b>'  angular  momentum. 
Let  the  disturbance  be  supposed  to  travel  unchanged  tn  form  from 
left  to  right  with  velfjcity  I Now  supiwjse  that  tne  wire  or  rod  is 
mooed  from  rit.;ht  to  left  with  \Tlocity  1'.  The  iJi5.turl«inre  is  then 
find  fal  epace.  Let  A  lie  a  point  in  the  disturbance  and  K  a  point 
in  the  mdimilMd  portion.  The  comlitlwi  af  the  matter  between 
A  and  B  auMiaaeomtant  though  freah  matter  keeps  coming  in  at 
B  aad  aa  amal  quantity  lea\-e«  at  \.  Hence  the  angular  momentum 
of  the  pait  MIewan  A  and  U  remains  constant,  or  as  muchentenat 
Baa  leaves  at  A.  Rut  at  H  there  ifi  no  torsion,  and  no  torsion  roiipte 
of  one  part  of  the  win'  on  the  lu-xt-  So  that  no  ani^nLir  m<iiiKntiim 
Cnteia  at  B,  and  then-fore  on  the  whole  none  leaves  at  A.  The 
ttaaiiar  of  anij^ular  momentum  through  A  is  of  two  kinda  SlwU  ^Wt 
due  to  the  |iaM.'iK>-  of  rotating  nutter,  and,  secondty,  that  doe  to  llie 
couple  with  which  matter  to  the  right  of  A  acts  upon  matter  to  the 
left  of  A.  The  mawi  of  matter  mo\ing  through  A  per  second  is 
fva'U,  wh*-r»'  (1  is  the  radius  of  the  win"  and  p  U  its  density.  If  9  is 
Aa  anfle  of  twist,  the  angular  vel'xity  is  de'iil.  The  nuhus  of 
gjnatian  of  the  section  is  fa*.  Hence  the  angular  momentum 
eoai««9«d  par  aaooad  ontwaRia  ia  ipni*UdWd(.  The  coaple  due 
to  the  twfit  of  a  wire  of  lei^h  I  through  «  is  C*|«Mi^,and  we 
aiay  pat^—dtl^.    Since  no  angular  moim-nltim  goes OUt  on  the 


But  the  condition  nf  urit  h,ini;i  cl  f.jrni  reqiiiri  ';  that  t!".c  ni.itirr 
aball  twiet  through  (,dB;dx)dx  w  hile  it  is  I  ravelling  over  dx,  i.e.  ill 

timedk/U. 

Then  37  VS^'^m"^ 

Subidtuting  in  (33}  we  get 

V*  =  n;p.  (34) 
If  wc  now  icecp  the  wire  at  rest  the  disturbance  travels  abng  it  with 
velocity  U  — >'{»»,  and  it  de|»i-iid!t  on  the  rigidity  and  density  of 
the  wire  and  not  uikhi  it»  ratlins. 

It  is  e.i»y  to  ikilute  the  mmles  of  vibration  from  station.iry  wavx-s 
as  in  the  previous  cases.  If  a  r<xl  is  clamped  at  one  end  and  free 
at  the  other,  the  fuitdameiitdt  fr«x|uency  is  (i,/)Vf"/».  Kor  iron 
a/#  ia  of  tlie  order  10",  so  that  the  frequency  for  a  rod  1  metre  long 
la  about  3000.  When  a  cart  wheel  is  ungreaseaj  it  priHluces  a  very 
hiVh  note,  ()ri>!«Iily  due  to  torsional  vibrations  of  the  a.xic. 

The  torMonnl  vilirations  of  a  wire  are  fxcitwi  whin  it  is  bowed. 
If  small  paper  rings  are  put  on  a  mooocbonl  wire  they  route  tluough 
vfiamtiaaa  whea  the  win  ia  bowed. 


Transverse  Vibrations  of  Bars  or  JSbIr— -When  a  (jar  or  rod  is  of 
cfinsiilerable  cross-section,  a  tninsvcrMi  disturbance  Ciills  into  play 
:  irces  due  to  the  strain  of  the  material  much  more  im|K>rtdnt  than 
the  furccs  due  to  any  tension  which  is  ordinarily  applic<l.  The 
velocity  of  a  di*turbam-c  along  such  a  bar,  and  its  modes  of  vibration, 
depend  therefore  on  the  elastic  properties  of  the  material  and  the 
dimensions  of  the  bar.  We  cannot  mvcstigate  the  vibrationa  in  aa 
1  uruecitary  manner.  .\  full  discussion  wiU  \k  found  in  KayWgh'a 
Sound,  vol.  i.  <'h.  «.   We  shall  only  give  a  few  results. 

The  cases  intcrestiiiu  in  smunl  arc  those  in  which  (i)  the  l»iir  is 
free  at  both  ends,  and  {2)  it  in  clamped  at  one  end  and  free  at  the 
ot  her. 

For  a  bar  free  at  both  ends  the  fundamental  tivodeof  vibratioa  liaa 

two  nodeis  each  0•32■^  of  the  leiii'th  from  tlie  i-nd.  The  next  mode  has 
a  ntxle  in  the  miitdlc  and  twn  hI.'k  r?  e.n  h  o- 1  i-'  tr  jni  the  end.  The 
third  ni<jde  has  four  nodes  0'ei<>4  aiid  0-357  from  each  end,  and  ao 
on.  The  frequencies  arc  ne.irly  in  dm  IBtioe  jflftJ/K»»t  SuA 
bar*  axf  used  in  the  Ikarmunicon. 

Wliaaaaa  aad  ia  damped  and  thcother  isfree  thetJampedaadia 
ahttya  a  aadai  Tlw  fundamenul  mode  has  that  node  only.  Tbe 
next  mode  has  a  second  mxle  o-2j6  from  the  free  end;  the  next, 
nodes  at  0-132  and  o-.s  from  the  free  end,  and  mi  on.  Tin-  fri-<iuenrica 
are  nearly  in  the  ratios  l:6-33:l7-5.  Such  bars  are  used  in  musical 
boxes  and  as  fn<e  reeds  in  organ  pipes. 

The  most  important  example  of  this  type  is  the  tuning-fork, 
which  may  lie  regarded  as  consisting  of  two  parallel  bars  clampeo 
together  at  the  Itnne.  The  first  overtone  has  fnxiuency  6-35  inat 
of  the  fundamental  and  is  not  in  the  harmonic  scries,  if  the 
fork  be  mounu  l  nn  ,1  n  ■.miance  Im>.v  cjr  held  in  front  of  a  cavity 
resounding  to  the  fund.inieiitai  and  not  to  the  hriit  overtone,  the 
fundamental  is  brought  out  in  great  purity. 

VibraHoiu  of  Pwts. — These  arc  for  toe  most  part  interestiaff 
rather  from  the  point  of  view  of  elasticity  than  of  sound.  We  shall 
not  attempt  to  deal  with  the  theory  here  but  shall  describe  only  the 
beautiful  mixle  of  exhiliitini;  the  rej;i<ins  of  viliration  and  of  rest 
devised  by  11.  I-".  I  .  (  hl  i.lnl  (175O  iS-'Tj.  .-Xs  usually  arranyts],  a 
thin  metal  plate  is  screwed  on  to  the  top  of  a  hrm  upright  post  at 
the  centre  of  the  plate,  which  U  horizontal.  White  sand  is  li^tir 
scattered  by  a  pcpiier-box  over  the  plate.  The  pLite  is  then  bowed 
at  the  edge  and  is  thrown  into  vibration  between  mxlal  lines  or  curves 
and  the  sand  is  thrown  from  the  moving  parts  or  ventral  sei^ents 
into  these  line*,  foririinK'  "  (  hl.iihii's  fi(;nres."  The  <level( ipnient  of 
these  figures  by  a  sLilliil  txjwer  is  \ery  f.i-*  iriatinw;.  .'\s  in  lli<-  rase 
of  a  musical  string,  so  here  we  find  that  the  pitch  of  the  note  is  hij^her 
for  a  f^ivcn  plate  the  greater  the  number  of  ventral  anpncnts  mm 
which  It  is  divided ;  but  the  converse  of  this  does  not  bora  good,  two 
different  notes  being  obtainable  with  the  same  number  of  auch 
settmcnts,  the  position  of  the  nodal  lines  being,  however,  different. 

The  upper  line  of  anncixcd  figures  shows  now  the  sand  arranges 
itself  in  three  i.ists,  when  the  plate  is  square-  The  loucr  line  gives 
the  same  in  a  Mjrt  of  tdealiud  form.    K-g.  38,  t,  corrcsjionds  to  the 


i'lG.  38. 


ble  note  of  the  particular  pL-ite  used ;  fig.  38,  3,  to  tlie 
'      ~  •    -    -  or  octiive  of  the  rtini,  the  I  ' 


aame  dme  tieing  as  a  to  3  to  5, 
If  the  plate  be  small,  it  is  suffacicnt,  in  order  to  bring  out  the 
simpler  mnd-figures,  to  hold  the  plate  firmly  between  two  fingers 
of  the  same  hand  placed  at  any  point  where  at  least  two  nodal 
lines  mi-et,  for  instance  the  centre  in  (l)  and  {1 1,  and  to  rirav,  a  violin 
l>ow'  downwards  across  the  edge  near  themiddU-  of  a  ventral  segment. 
But  with  larger  platca,  wkidbaioaewill famish  the  more  comrMiratad 
figures,  a  clamp-screw  matt  be  aeed  for  lixlng  the  plate,  and,  at  the 
same  time,  one  or  more  other  nodal  points  ought  to  be  tmiclwd  with 
the  fingers  while  the  bow  is  being  applied.  In  this  w*y.  any  of  the 
possible  configurations  may  l>e  easily  produccl. 

By  .similar  nielhtKis,  a  circular  plate  may  Ix-  n  ade  to  ••xdiliit 
ruxlal  lines  ili\iding  the  surface  by  diametral  lines  into  four  or  a 
greater,  but  always  Men.  number  of  sectors,  an  odd  aamber  b(in( 
incomiwtible  with  the  gencnl  law  of  stationary  waves  that  thepaitt 
of  a  body  adjoining  a  nodal  line  oneith<T  --vh-  mutt  always  vibnte 
oppositely  to  each  other. 
Another  claaa  of  ligirta  eeoaiata  o(  cixcutar 
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QlCular  nodal  lines  imacc<)mf«riiml  by  inii-nMi  tin);  lines  raiinot 
be  produciHl  in  the  manner  described;  but  may  be  gut  either  by  drill- 
ing a  small  hole  throueh  the  centre, 
and  drawing  a  horse-hair  atoug  ita 
edge  to  bnng  out  the  note,  or  by 
attadlinr  a  long  thin  elastic  rod  to 
the  centre  oi  the  pl.ile,  at  ri-,;ht 
angles  to  it.  holdiiik;  tin-  iihI  In  the 
middle  and  rubbing  it  lenj^thwisc 
with  a  bit  of  cloth  powdered  with 
re»in,  till  the  rod  tiivcs  a  distinct  note;  the  vibralionii  arc  com- 
manimtcd  lo  the  oUle,  which  consequently  vibrates  transversely. 
mmi  cmmea  the  mum  to  heap  itself  into  one  or  more  conrentric  rin^K. 

Paper,  parchment,  or  any  other  thin  membrane  stn-tched  i>\er 
a  sqiLirr,  circular,  &r..  frame,  when  in  the  vicinity  of  a  •iiifiicient ly 
powerful  vibrating  l}i>dy,  will,  through  the  mi'dium  of  the  air.  be 
Itself  made  to  vibrate  in  uni<.<in,  ainl,  by  usIiik  .'vinil.  .i>  in  |ire\ioiis 
instances,  the  nodal  lines  will  be  depicted  to  the  eye.  and  «-en  to 
my  in  form,  number  and  position  with  the  tension  of  the  plate  and 
the  pitch  of  the  ori^inatin([  sound.  The  ncmbrana  tympani  or 
drum  of  the  ear,  hat,  in  like  m;uiner  and  on  the  same  principlet,  the 
property  of  reix^-.nins;  the  % ilir.ilicins  <if  the  extcnMU  Sif  Wbieh  it 
communicates  to  the  internal  iiart<  o[  the  ear, 

Bflh  may  be  regarded  as  ^umewhat  like  circular  platw  vibrating 
with  radial  nodes,  and  with  the  edjfva  turned  down.  Lord  Raylci^h 
has  shown  that  there  is  a  tangential  motion  as  well  .^s  a  motion  in 
•ml  out.  Ordinarily  when  a  bdl  is  struck  the  iriii>u1«e  primarily 
excites  the  radial  mution,  and  the  tangential  motion  follows  as  a 
matter  of  course.  W  hen  a  linger  (an  inverted  Ull  ,  is  excited 
by  p:is»iin{  the  linger  cfjund  the  circumference,  the  tangential  motion 
is  priiii.irllv  e\tite<l  aii(l  the  radial  follows  it.  Some  disru^Hicn  of 
the  \  ibrati'ons  of  bells  will  be  found  in  Rayleigh,  Sound,  \ol.  i. 
di.  lo  {see  also  BbLLS). 

5i>ijins  Flames.— A  "  jet  tube,"  ijc.  a  tube  «  few  Inches  long  with 
a  fine  tiozzle  St  thetopt  ia  mounted  as  in  fig.  40,  ao  as  to  rise  out 
01 a  iumlI  to  which  coal-gas,  or,  better,  hydro- 
gen, is  supplied.  The  supply  ts  reifiilatwl  so 
that  when  the  gas  is  li^hte<f  the  flame  is  half 
or  three-quarters  of  an  inch  high.  A  "  sound- 
ing tube,  lay  iacb  kidiaiiiww.and  - 
what  more  than  ttrloe  the  tengith  of  the  iet  («be, 
is  then  lowered  over  the  flame,  as  in  the  figure. 
When  the  flame  is  at  a  certain  distance  within 
the  tube  the  air  i*  set  in  vibration,  and  the 
sounding  tube  gives  out  its  fundamental  note 
continuously.  The  flame  aopcars  to  lengthen, 
bM  If  the  nflectioa  ii  vieweil  in  »  vertical 
morar  iwolvine  about  a  vertleat  ub  or  in 
Koenh'e  cube  of  mimwB,  k  b  aeen  that  the 
llame  It  fcaUy  intermittent.  Jumping  up  and 
down  cnce  with  each  vibration,  sometimes 
apparently  goiiw  within  the  jtl  tuU-  at  it< 
iosrest  point.    For  a  given  jirt  tube  there  is 


eaiUy  ob- 


tained     trial.  The  jet  tui>e,  for  a  reason 

whirh  will  bo  given  when  we  ooorfder  the 

maintenance  of  vihr.itions,  must  bo  lem  than 
half  the  length  of  the  sounding  tube. 

A  «erie<  of  ]ii|X"<  of  len>;lh>  to  give  anv 
desired  series  of  notes  may  Ik'  arranged,  ff 
two  tube*  in  unistm  are  employed^  a  pretty 
example  of  reaonance  may  be  obtaned.  One 
t»  adjusted  so  as  just  not  to  sing.  The  other  i*  then  made  to 
■ing  and  frequently  the  first  will  be  set  singing  also. 

Sensitive  Flamei  and  Jels. — WTien  a  flame  is  just  nut  (Ijiriiig.  anv 
one  of  a  cenain  range  of  n  'tcs  sounded  near  it  may  m.ike  it 
fl..re  while  the  note  is  sounding.  This  was  fir^t  noticed  bv  John 
1^  ("onte  (/'*if.  Afag.,  1S5S,  p.  2351.  and  later  by  W.  K.  Barrett 
(Phii.  Mag.,  1867,  33,  p.  216).  Barrett  found  that  the  lie»l  fi>rm  of 
burner  for  ordinary'  gas  pressure  might  be  made  of  |;lass  tubing 
about  i  in.  in  di^tmeier  contracted  to  an  orifice  f,  inch  m  diameter, 
the  fwifire  tx-ing  nicked  by  a  pair  of  scissors  into  a  V-shajic.  The 
flame  rises  up  from  the  burner  in  a  long  thin  column,  but  »hen  an 
appropriate  note  is  sounded  it  suddenly  drops  down  and  thic  kens. 
IS.uii  It  further  showeil  by  using  smoke  jets  that  the  flame  is  not 
eue11ti.1l.  John  Tyndall  {Sound,  lecture  vi.  }  7  seq.)  describes 
a  number  of  beautjliil caperiments  with  jets  at  higher  pressure  tlvan 
onUnary,  say  10  fai.  ol  water,  issuing  from  a  pinhole  stratite 
burner.  The  flame  may  be  16  in.  nigh,  and  on  receiving  a 
suit.ibly  hi(;h  sound  it  3.u<ldenly  drops  iIumi  md  ro.ii?i.  The  scn>i- 
tivc  p'lint  IS  at  the  orifice.  Lord  Kavleigh  ,S,i>ind,  ii.  }  370),  using 
as  a  source  a  "  bird-call,"  a  whistle  uf  high  frequency,  forined  a  series 
of  statiunitry  waves  by  reflection  at  a  flat  luirface.  Placing  the 
iensitive  flame  at  tiiffcrent  parts  of  thi»  train,  he  found  that  it  was 
excited,  not  at  the  nodes  where  the  pressure  varied,  but  at  the  loops 
where  the  motion  was  the  gn*-i>tc-st  and  where  there  was  little  pressure 
change.  In  his  Sound  Cii^  eh-  21;  he  h.i--  given  .1  tlnorv  oi  slir 
leaaiuveocM.  When  the  velocity  of  the  jet  is  gradually  increaaed 
there  it  •  owtain  lanfe  of  velocity  fiv  which  Oie  jet  ia 


no  that  any  tle\-iation  from  the  straight  rush-out  tends  to  increase 
as  the  jet  moves  up.  H  then  the  jet  is  just  on  the  point  of  insta- 
bility, and  is  subjeilerl  .a»  its  ba^-  ili j niatirjns  of  nioti<jn,  llic 
sinuiKiiltes  impress^tj  on  the  jet  become  largii  and  larger  as  it  flows 
out,  and  the  flame  is  as  it  were  folded  on  itself.  Another  form  of 
sensitive  jet  is  very  easily  made  by  putting  a  piece  of  fine  wire  gauze 
2  or  ^  in.  afiove  a  pinhole  burner  and  igniting  the  gas  above  the 
jl-rue  On  ailjustin^  the  ga.s  so  that  it  burns  in  a  thin  column, 
ju-t  not  roaring,  it  is  c.\tr.iordiiiarily  wnMtive  to  some  partiiul.ir 
rangi-  of  tioi<-.,  going  down  and  roaring  when  a  m>te  Ls  som.di  I  If 
a  tube  f>c  plajed  over  such  a  flame  it  makes  an  excellent  »ingin^ 
iuf>c.  The  llame  of  an  iocandesccat  ra*  mantle  tf  turned  k>w  la 
fri'cjiiently  M-nsitivc  to  a  certain  range  of  notes.  Such  a  flame  may 
jump  down,  for  instance,  to  each  tick  of  a  neighbouring  dadb 

Siivarl's  Liquid  Jets. — If  a  jet  of  water  issues  at  an  an|^  to  the 
horiruntal  from  a  round  pinhole  orifice  under  .T  few  inches  pressure, 
it  trav  els  out  .i:>  an  apiJ.iieiuSy  sniuuih  <\  Under  ftjr  a  sliort  diMance, 
and  then  break-s  up  into  drops  whi-  h  tnivel  at  diffi?rent  rates,  collide, 
and  scatter.  But  if  a  tuning-fork  of  appropriate  frequency  be  set 
vibrating  with  its  stalk  in  contact  with  the  holder  of  the  pipe  from 
which  the  jet  issues,  the  jet  a|>pears  to  go  o\er  in  one  coniinuMia 
thread,  fntermittent  illumination,  however,  with  frt-qucncy  equal 
to  that  of  the  fork  sho»»  at  once  that  the  jet  i"  really  bniken  up 
into  drops,  one  for  each  vifintion.  and  that  the?*'  move  over  in  a 
steady  pmocasion.  The  cylimlrical  form  of  ;t>t  is  unstable  if  its 
Icngtfi  is  more  than  «  times  its  diameter,  and  usually  the  irregular 
disturbances  it  receives  at  the  orifice  go  on  growing,  and  ultimately 
break  it  up  irregularly  into  dropa  wmch  go  out  at  diflerent  rates. 
But.  if  quite  regular  disturbancesareimpres.'^'d  on  the  jet  at  intervals 
of  lime  which  dciicnd  on  the  diameter  and  s|>ee<l  of  outflow  (they 
nui-.t  Ih'  somewli.it  more  tlian  x  times  its  »liami-ter  afwrt),  thei* 
ilisiurbanccs  go  on  growing  and  break  the  stream  up  into  coual 
drope,  wUeh  aU  move  with  the  same  velocity  one  after  the  other. 
An  aaulbut  acDoimt  of  these  and  other  jeu  is  given  in  C.  V.  ik>ys' 
Soap  BtMlei,  lecture  Ui. 

MainleHante  ef  FiBfofnmr.— When  a  igretem  is  set  vibfstfng  and 
left  to  itself,  the  vibration  gradually  diet  away  as  the  energy  leaks 
out  eitlier  in  the  wavesc  fornuil  or  thimigfa  friction.  In  order  that 
the  viliTTition  may  l)c  maintaincfl.  a  periodic  force  must  f>e  applied 
either  to  aid  the  internal  restoring  force  on  the  return  journey,  or 
weaken  it  on  the  outgoing  journey,  or  both.  Thus  if  a  jjcndulum 
always  reoeivBs  a  sli^t  impulse  in  the  direction  of  motion  just  about 
the  lowest  point,  this  is  equivalent  to  an  incieasc  of  the  restoring 
force  if  received  before  passage  through  the  K)wc«  point,  and  to  a 
il.  i  r»ase  if  rtxcivoti  after  that  p-iKxige,  and  in  ejthcr  case  it  tcnil.-* 
t  i  ni.iintain  the  swing.  If  the  liob  of  the  pendulum  is  iron,  and  if 
a  euU  i^  [il.ii  ed  juai  '..eii>«  1  he  centre  of  swing,  then,  if  a  Current  (.liisses 
thri>uyit  the  coil,  uhiU;  and  only  while  the  bob  is  moving  towards 
it.  the  vibration  it  maintained.  If  the  CNHMt  ia  oa  while  tlw  bob 
is  receding  tlie  vibration  ia  checked.  If  it  ie  atways  oo  It  only  acta 
as  if  tlic  value  of  gravity  were  increased,  and  does  not  hc^  to 
in.iint  till  or  check  the  vibration,  but  merely  to  shorten  tbe period. 
In  a  common  torm  of  electrically  maintaiiKrf  fork,  the  rjL^ j.  1  .iM. 
fork  is  set  li' p; i.i iMi.il  wiiii  its  prongs  in  a  vertical  MatB^St 
plane,  and  a  sniall  electro-magnet  is  &ied  between  Jtu^ 
them.  The  circuit  of  the  decttD-macnet  is  made 
and  brolcen  by  the  vifacatian  of  the  fork  in  different  waye— say.  by 
a  wire  bridge  .ittachetl  to  the  lower  prong  which  dips  into  arvd  lifts 
out  of  two  merciir)-  cujw.  The  mercurv  le»cl  is  so  adjusted  that  the 
circuit  is  just  not  made  when  the  fork  is  at  r»T>t.  \\hcii  it  is  set 
vibrating  contact  lasts  during  some  [xirt  of  the  outward  and  s<ime 
part  of  the  inward  swing.  But  p.irtl>  owing  lo  the  delay  in  makine 
contact  through  the  carria^  down  of  air  oa  tile  Contact  piece,  and 
partly  owing  to  the  delay  in  establishing  fidl  current  through  sclf- 
indiirticm,  the  attracting  force  docs  not  nse  at  once  to  its  full  value 
in  the  outgoing  journey,  whereas  in  the  return  jouriuy  the  mercury 
tends  to  follow  up  the  coiit.u  i  )>ie<  i-,  .md  the  full  current  continues 
up  to  the  instant  of  iir«.ik  ll< hk-  the  atlr.ntiriK  foree  iUk'S  more 
work  in  the  return  journey  than  is  done  against  it  in  the  outgoing, 
and  the  bsilancc  is  availabw  to  itu:rcase  the  vibration. 

In  the  organ  pifie— «B  in  the  common  whistle — a  thin  sheet  of 
air  is  forrisl  through  a  narrow  slit  at  the  Utttom  of  the  embouchure 
.inil  impinges  against  the  top  etige,  which  is  made  vrr> 


sharp.    The  disturbance  made  at  the  commenicmcnt 


of  the  blowing  will  no  doubt  set  the  air  in  the  )>i)ie  vibrating  in  its 
own  natural  periml.  ju>(  as  any  irn-gular  air  disturbance  will  *et  a 
suspended  body  swinging  in  its  natural  txrriod,  but  wc  arc  to  oaa- 
sider  how  the  vibration  is  maintained  wtien  once  set  going.  When 
the  motion  due  to  the  vil'r.ilioti  is  up  along  the  pip«'  from  the  em- 
'i"  -I  ti  te,  l!u'  ,iir  move--  inlu  the  pijie  from  the  outside,  and  larries 
the  shei-t-like  stresim  in  with  it  to  the  inside  of  the  sharp  e<lge. 
This  stream  does  work  on  the  air.  aiiling  the  motion.  When  tne 
motion  is  res-ersed  and  the  air  moves  out  of  the  pipe  at  the  embou- 
chure, the  sheet  is  deflected  on  to  the  outer  side  oi  the  sharp  edge, 
and  no  work  is  done  against  it  by  the  air  in  the  pipe.  Hence  tne 
■stream  of  ;iir  df»v  work  rluring  half  the  vibration  and  this  is 
■■f'.  .il  i-.'ir,ie*,ed  during  the  iither  half,  and  90  it  goes  'in  imn-asing 

the  motion  until  tbe  supply  of  enei|y  ia  Uowiag  tt  equal  to  the  Iom 
by  fiictiQ*  and  r" — "* 
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The  maintenance  of  the  vibration  of  the  air  in  tlif  Ninging  ^ulx^ 
has  been  expUiiiiil  t.y  Lord  Rd\lL-ij;ii  {Sound.  viA.  ii.  5  ^^.-.^  id)  .iMiuc 
to  ittc  way  in  which  the  heat  i.«  cominuiiKaietl  to  the- 
vibrating  air.  Whea  the  air  in  a  pipe  open  tt  btkk 
ends  is  vibrating  in  its  simplest  mode,  the  «tr  is 
alternately  movinK  into  and  out  from  tne  centre.  During  the 
quarter  swing  ending  with  greatest  nodal  pressure,  the  kinelic 
eitetgy  is  changed  to  [xiteiniari-ncrgy  manifested  in  thi.-  increase  of 
pressure.  This  Ixxomcs  again  kinetic  in  the  sccund  quarter 
swing,  then  in  the  third  utiarter  it  is  changed  to  potential  enerio' 
again,  but  now  manifested  in  the  decrease  of  presaurc.  In  the  last 
quarter  it  is  amin  turned  to  the  kinetic  form.  Now  suppoM;  that  at 
tM  nd  of  the  uat  quarter  swing,  at  the  inatant  of  greatest  pressure, 
beat  is  ■oddeoly  given  to  the  air.  The  preiMure  i«  further  incTeaml 

and  the  fwtcntim  cnerir>'  is  also  increased.  There  will  lie  mure 
kinetic  energy  {ormcMl  in  the  reliirn  jiju:iir\  ,ui(l  I'.w  vit.r.uiu:-.  u  nil* 
to  grow.  But  if  the  heat  is  f;iven  at  the  inst<int  of  greates.!  rare- 
faction, the  increase  of  nrc.'i.'>iiri'  lesM-iis  the  (lilferciK  e  from  (he  uil- 
diitturlied  pressure,  and  lessens  the  potential  cnergj',  so  that  during 
the  return  less  kinetic  energy  la  fcrined  and  the  vibcMioB  tenda  to 
die  awa)-.  And  what  is  true  far  the  extreme  points  is  true  ior  the 
half  pencxls  of  which  they  are  the  middle  points;  that  ia,  heat  ^ven 
during  the  cumpreseion  half  aids  the  vibration,  and  during  the 
extension  half  damps  it.  Now  let  us  apply  thi>>  to  the  finging  tul>e. 
Ia:!  the  gas  jet  tulie  Ix-  of  somewluU  le?.«  than  half  the  length  of  the 
singing  tube,  anil  li  t  the  lower  end  of  the  jet  tube  he  in  a  wider  tube 
or  cavity  so  th.it  it  may  be  regarded asan  "open  end."  When  the 
air  in  the  sinking  tul«  is  MiiKing,  it  forces  the  gas  in  the  jet  tube 
to  \'ibrate  in  the  same  period  and  in  such  phasi  th.it  .it  -In  r  .z/'.i- 
the  prew^ure  in  both  tubes  <>ha1l  be  the  Mtiie.  Till  l:m<  i  111  I  III  l!ir 
jet  tulw,  Ix'ing  open,  is  a  \«op.  and  thi  niKlt  mav  \hj  ri-Rardetl  as 
III  .III  ittn^iii.iiA  priilomc.ili'in  of  the  jtr  iuIm-  .iIniM'  thr  ni^//^^■. 
It  IS  evidint  that  the  pres-iire  roudilion  will  Ix:  fulfilled!  only  if 
the  motiniiN  ill  the  two  tulie>  are  in  the  .■iime  direction  at  the  >aiiie 
time,  closing  into  and  opening  out  from  the  nodes  together.  When 
the  OHMioa  »  upwrnrda  gaa  m  emit  ted ;  when  the  taotkm  it  downwards 
it  is  checked.  Tile  gas  enters  in  the  hali  period  froim  least  to  greatest 
proNMire.  Rut  there  is  a  aligbt  delay  in  i];nition.  partly  due  to 
expulsion  of  itK  ombustible  gas  drawn  into  the  )et  tulK-  in  the  previous 
half  period,  »o  that  the  mo«t  copious  nupply  of  i»as  .mil  heat  i>  thrown 
into  the  cjuarter  pcriixl  just  preceding  greatc-i  pressure,  and  the 
vibration  i»  maintained.  If  the  jet  tube  i!>  sonicwhai  longer  than 
half  the  sounding  tube  there  « ill  be  a  node  in  it,  and  now  the  condi- 
tion o(  equality  of  pressure  requires  opposite  motions  in  the  two 
at  the  nozzle,  for  their  nodaa  are  situated  on  opposite  sides  of 
that  point.  The  heat  cooaiiiiiieaDiMi  iattwB  chieny  in  the  quarter 
vibmtkm  juat  pncediag  graataat  mnfaction.  and  the  vihcation  is 


InUrfrrrncr  of  Sound. 

When  two  tr.iins  of  sound  waves  travel  through  the  satne 
OWdilun,  each  particle  of  the  air,  In-inf;  simuhar.eously  affected 
by  the  di.sturbunctii  due  to  the  dinerent  w;ives,  mo%T5  in  a 
ditTercnt  manner  than  it  wuuld  ii  only  acted  on  ':iy  each  wave 
singly.  The  waves  arc  said  mutually  to  interfere.  \Vc  shall 
exemplify  this  subject  by  comgdcring  the  case  of  two  waves 
travelling  in  the  sane  direction  through  the  iiir.  We  shiill  then 
obviou.sly  be  kd  to  tlW  following  results:  — 
If  tbe  two  wm  «ie  of  equal  Icugth  X,  and  aie  in  the  nme 
(that  !•»  MCh  producing  at  any  given  nminent  the  nine 

stale  of  motion  in  the 
air  particles),  their  com- 
liiued  effect  is  equivalent 
lu  thai  of  a  w.'ive  of  the 
same  length  X,  btil  by 
which  the  excursions 
1)1  the  particles  are 
increased,  being  the 
piQ  cun  of  thoae  due  to  the 

'* '  two 
VMpectlvtly,  as  in  fig.  41.  t. 

If  the  two  isterfoing  wsves,  befog  ttIB  of  mm  length  \,  be 
in  opposite  phaaca,  or  w  that  one  it  in  advance  of  the  other  by 
IX,  rad  consequently  one  produces  in  the  air  the  opposite  state 
of  motion  to  the  other,  then  the  resultant  wave  is  one  of  the 
same  length  X,  but  the  excursions  of  the  particles  are  decreased, 
being  the  difference  between  those  due  to  the  component  waves 
as  in  fig.  41,  ?.  If  the  amplitucics  of  vihration  which  thu.s 
mutually  interfere  are  moreover  equal,  the  efiect  is  the  total 
miitnal  dcatnictim  of  the  vflnatoiy 


Thus  we  leam  that  two  mtisical  notes,  ol  the  sane  pitch, 
conveyed  to  the  car  thioitgh  tbe  air,  will  produce  the  effect  of 
a  single  note  of  the  same  pitch,  but  of  hicresMd  loudness,  if 
they  are  in  the  fame  phase,  Init  nay  afflect  tbe  ear  very  slightly, 
if  at  all,  when  fa  oppoaite  phaaea.  If  the  diSeranoe  of 


Flo.  43. 
when  the  pasteboard 


be  varied  gjadnally  fran  aero  t^X,  the  teaulthig  ioaiid  will 

gradually  decrease  from  n  m.nxinium  to  a  minimum. 

Among  tli(  many  ex|)«rinienial  confirmations  which  may  be 
addui  eil  III    11  ■■'  iiro^iortion  j  we  will  mentiun  the  (oll  jwin^; : — 

Take  a  >  u^cuUr  plate,  .such  an  is  available  for  the  prmluction  of 
Chladni'ii  figurea,  md  cut  out  of  a  sheet  of  paatcboard  a  piece  of  tlia 
shape  ABUCD  (fig.  4a),  ooMiiting  of  two  ^ 
circular  quadtmnu  of  the  lame  diameter  as 
the  plate.  Let.  now,  the  phte  be  made 
in  the  usual  manner  to  vibrate  so  as  to 
exhibit  two  nodal  lines  coinciding  with 
two  rectangular  diameters.  If  the  ear 
be  placed  right  above  the  oentie  of  the 
ubte,  the  sound  will  be  acaicely  audil>ie. 
Hut,  if  the  pasteboani  be  intcrpciacd  ao  as 
to  intercept  the  vibmtitig  segments  AOB, 
IKKJ.  the  note  Iwcomes  much  more  dis- 
tinct. The  rea-son  of  this  ut.  that  the 
iteyiment*  of  tlic  plate  AUU.  BUC  always 
\  ibrate  in  the  same  direcli<in,  but  oinio- 
sutely  to  the  segments  AOB,  DOC.  Hence, 

is  in  its  place,  there  are  two  waves  of  same  phase  starting  fram 
the  two  former  segments,  and  reading  the  ear  after  equal  dutancee 

of  transmission  thn>ugh  the  air,  are  again  in  the  same  phase,  and 
ohkIucc  on  the  car  a  conjunct  impressian.  But  when  the  pa^te- 
Ixi.ird  is  n  nvjved.  then  there  is  at  the  Car  opposition  of  phase 
bt'tw.  .1)  thr  first  and  the  secood  pair  of  waves,  and  coosaqMCBdy 
a  minimum  of  sound.  ...  , 

A  tubular  piece  of  wood  shaped  as  in  fig-  43.  and  havinaa  pieoe 
of  thin  stretched  over  tlie  opening  at  the  top  C,  some 

dry  sand  ln-ini;  strewn  over  the  mcmbianc,  is  so 
placed  over  a  circular  or  rectangular  vibratinK 
plate  that  the  en<U  :\.  B  lie  over  the  segments  oi 
the  plate,  such  as  .\U1).  l'(  11?  in  the  previous  figure, 
which  are  in  the  same  state  of  motion.  The  sand 
at  C  will  lie  set  in  violent  movement.  But  if  the 
same  ends  A,  B  be  placetl  over  oppositely  \*ibrating 
segments  (such  as  AOD,  COD),  the  sand  will  be 
scarcely,  if  at  all,  affected. 

If  a  tuning-fork  in  vibration  Ik-  turned  round 
before  the  ear,  four  positions  will  be  found  in  v.hi(  h 
it  will  Ix-  inaudible,  owin^  to  the  mutual  itiirrii n  nrc 
of  the  oppositely  vibrating  pron^js  of  the  fork.  ()n 
interposing  the  hand  between  the  ear  and  either  prong  ol  the  fork 
when  iaoM  of  tfaaaepanUofie.  the  sound  beoomeaaudiUe,  because 
then  ooe  of  the  two  interfeniig  waves  is  cut  off  from  tiie  ear.  This 
experiment  may  be  varied  by  holding  the  forit  over  a  glats  jar 
into  which  ttrater  is  poured  to  such  a  depth  that  the  air-column 
within  reinforces  the  note  of  the  fork  when  suitably  placed,  and  then 
turning  the  loik  round. 

HcLmhuliz's  double  siren  is  tsrell  calculated  for  the  investigation 
o(  the  laws  of  inteifcnace  of  sound.  For  this  purpose  a  simple 
mechanism  is  found  in  the  Instrument.  I>y  means  of  which  (be  fixed 
upper  i>late  can  be  tamed  round  and  placed  in  any  position  relatively 
to  the  Wcr  one.   If,  now,  the  apparatus  be  so  set  that  the  notes 

from  the  upper  and  lower  chest  arc  in  unison,  the  up(x.-r  fixed 
plate  may  Ik*  j>laciil  in  lour  (n>nition.->.  su<  h  as  i>i  i  .lu-i  it'.r  air  i  urrent 
to  Ix:  cut  off  in  the  one  chest  .it  the  exact  instant  when  it  is  freely 
I Mssing  through  the  oihet.  .md  vii  e  ver.-vi.  'I  he  two  waves,  therefore, 
Lcing  ill  opposite  phases,  neutralize  one  another,  and  the  result 
is  a  lain:  sound.  On  turning  round  ihe  upper  chest  into  any  inter- 
mediate position,  tlie  intenuty  of  the  sound  will  increase  up  to  a 
maximum,  which  oocura  when  the  air  in  l^oi  h  chests  is  being  admitted 
anil  cut  off  contemporaneously. 

If  two  organ  pit>es  in  unison  arc  mounted  side  by  side  on  a  wind- 
chest  with  tncir  cntK  chrM-  together,  and  are  blown  lor  a  very  short 
time,  they  sound,  but  if  the  blowing  is  continued,  usually  in  less 
than  a  second  the  sound  dies  away  to  a  small  fraction  of  that  due  to 
either  alone.  Yet  the  air  within  the  pipes  is  vibrating  more  vigoiw 
ously  than  ever,  but  in  opposite  phases  m  the  two  pipes.  This  may 
be  shown  by  furnishing  the  pipes  with  manometric  ffames  placed^  in 
the  same  >ertical  line.  When  (he  flames  iire  viewed  in  a  revoK-ing 
mirror  and  ihe  |il|t  .i  an  Mown,  each  image  of  one  (iair.e  lies  between 
f.vo  images  of  tin  otl.rr,  The  essential  f.ict.  as  pointed  out  by 
Lord  KavU  it^h  i  .^i  ii-i.'/;/i<  Piipers,  i.  40<)),  is  not  the  common  Wttvd 
chest,  but  the  nearness  of  the  open  ends,  so  that  the  outrush  from 
one  pipe  can  supply  the  inrush  to  the  other,  and  the  converse.  If, 
the  two  pipes  ate  slightly  out  of  tune  when  sounded  separately 
together  thmr  sound  a  common  note  which  may  be  higher  than  that 
due  to  cither  tlom.  Laid  ItaykV>  (>•«•      pointa  out  that  this 
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U  due  to  reduction  of  the  end  correction.  When  the  air  rushes 
out  from  one  pipe,  it  has  not  to  force  its  way  intu  the  ufieii  air.  luit 
finds  a  cavity  Winv.  prepared  for  it  do^te  at  Itand  in  the  other  pi|ic. 
aad  ao  the  i-xit-ri'-iiins  and  compressions  at  the  eiMh  are  more  easily 
radueed.  Even  the  longer  pipe  may  be  effectively  ehcwter  than  the 
eontcted  •horter  itipe  when  sounding  alom. 

BeaU. 

IVlien  t«o  notea  an  not  quite  b  luiiwa  the  lemlting  sound 
is  ienoA  to  altOMle  iMweeu  a  nuimua  and  nriaimum  of 
loudnen  recuiring  periodically.  To  these  pcitadfcal  alternations 

has  been  given  the  name  of  Beah.  Their  origin  is  easily  explic- 
able. Suppose  the  two  notes  to  correspond  to  ?oo  and  -■'oj 
vil/nilions  per  second;  al  some  irisl.Tnl  of  time,  ihc  air  particles, 
through  which  the  waves  are  i)aiisiiiH,  will  be  similarly  displ3cc<l 
by  both,  and  consequeiitly  the  joint  eflfecl  will  be  a  sound  oi 
some  intensity.  But,  after  this,  the  first  or  less  rapidly  vibrating 
note  will  fail  behind  the  other,  an<l  cause  a  diminulioii  in  the 
joint  displacements  of  the  particles,  till,  after  the  lapse  of  one- 
aixth  of  a  second,  it  will  have  fallen  behind  the  other  by  half  a 
vibration.  At  this  moment .  therefore,  opposite  displacements  will 
be  produced  of  the  air  particles  by  the  two  notes,  and  the  sound 
due  to  them  wiU  be  at  a  miaimmn.  This  will  be  followed  by 
aa  inacaie  of  hiteiiaitjr  util  the  lapae  of  anotlwr  ttxth  of  a 
Mcond,  wiwB  the  leas  npJdIy  vBsratinf  sale  niU  have  lost 
anotlwr  half-vibtation  reUttlvdy  to  the  other,  or  one  vihmtlon 
reckoning  from  the  original  period  of  time,  and  the  two  com- 
ponent vibrations  will  again  conspire  and  reproduce  a  maximum 
cfTLi.t.  Thus,  an  interv.il  of  one-third  of  a  second  elapses 
between  two  successive  maxima  or  beat.i,  and  there  arc  pro- 
Huccil  three  beats  per  second.  l!y  simil.ir  re.isoning  it  may 
be  shown  that  the  number  of  beats  i>er  second  is  always  e<|ual 
to  the  liilTereiice  between  the  numbers  of  vibrations  in  the  same 
time  corresponding  to  the  two  interfering  notes.  The  more, 
therefore,  these  are  out  of  tune  the  ntMe  npidly  will  the  heats 
follow  each  other. 

The  formation  of  Itcats  may  be  illustrated  by  considerini;  the 
disturbance  at  any  |Kjint  due  to  two  trains  of  waves  of  equal  ampli- 
tude o  ami  iif  iie.irU'  i  fie<|Ueii(  ic-,  «i  n-.  If  «c  ine.iMiie  ihe 
time  from  an  inst.int  ,i;  which  the  two  are  in  the  same  phase  the 
KMlltant disturbance  is 

y^o  sin  Jirnif+a  sin  2initl 
••2a  cos  ■•)(  sin  9{Hx-rthit, 
which  may  be  regarded  as  a  harmonic  disturbance  of  frequency 
(nt+H})i2  but  with  amplitude  20  cos  ir(«i— «,)<  slowly  varying  with 
the  time.  Talcing  the  !H;unre«  of  the  amplitude  lu  represent  the 
intensity  or  kMidness  of  the  sound  which  would  be  heard  by  an 
carattlwpofatt.thisu 

40'  eo!,'  irlit!  —  n.K 
=  2<l'|l  -f'  "-'  Ji-ini  -ntUj. 

a  value  which  ranges  between  o  and  4a'  with  frequency  i>i  — »i. 
The  aoand  swdia  out  aad  dies  down  ni— «i  lines  per  second,  or 
there  are  mi— mi  beats  fter  accond.  If.  instead  of  considering  one 

point  in  a  succession  of  instants,  we  consider  a  succession  of  points 
along  the  line  of  propagation  at  the  same  instant,  we  evidently 
have  waves  of  amplitinle  var\  ing  from  2a  down  10  o.  and  then  up 
to  30  again  in  cl;staii'>  r  iP!,— /i,.:. 

The  phenomena  of  L>cats  may  lie  easily  obscrv'ed  with  two  organ- 
pipes  put  slight^  out  of  tune  by  placing  the  hand  near  the  open  end 
ofone  of  them,  with  two  musical  strings  on  a  resonant  chest,  or  with 
two  tuning-forks  of  the  same  pitch  mounted  on  their  resonance 
boxes,  or  held  o\xr  a  resonant  cavity  (such  as  a  j;lis»  Kir),  one  of  the 
fork-s  beinR  put  out  of  tunc  tiy  Irvi'lini;  one  prnnj;  witfi  a  small  lump 
of  bee-^wax.  In  the  la-t  ir.^t.in.c.  it  thu  f^^rks  arc  fixed  on  one 
solid  piece  of  wood  which  can  tie  v;''^*!*^'  with  the  hand,  the  Ijc.it 
wQI  be  actually  fdt  bv  the  hand.  If  one  prong  of  each  fork  l>e 
funillhed  with  a  small  plain  mirror,  and  a  beam  of  light  from  a 
luminous  point  be  reflected  succcssi\ely  by  the  two  mirrors,  so  as 
to  form  an  ima^e  on  a  ilislinrt  ■.ini  ii.  «hen  one  fork  alone  is  put  in 
vibration,  the  imaK;e  n  rMov  e  on  ilie  ^  n-en  iind  l^e  seen  .1  line  of  a 
CCrl.iin  U'ii,;lh.  If  fioth  fifrks  arc  in  vilinition.  and  are  iire'i.^  ll\  in 
tune,  this  line  may  cither  tio  ini-re.a9cd  or  diminished  ix;rniancntly  in 
length  according  to  the  ilifTerence  of  phase  between  the  two  seta 
of  vibratioiuk  But  if  the  forks  lie  not  quite  in  tune  then  the  leneth 
of  the  image  will  be  found  to  fluctuate  between  a  maximum  and  a 
minimum,  thus  making  the  lieats  sensible  to  the  eye.  The  vibro- 
graph  is  ,ilso  well  suitcS  for  the  Mime  purpose,  and  .ho  in  an  especial 
manner  is  Helmhriltz's  double  siren,  in  which,  by  continually  turning 
round  the  upper  box.  a  note  is  produced  by  it  more  or  less  out  of 
tune  with  the  note  formed  by  the  lower  cheat,  aasndfaigaa  the  handle 
b  moved  mom  or  Isss  npidly.  aad  most  andiUe  beats  cnsub  W» 


have  already  explainer!  how  Iwats  arc  usod  on  Schcibler's  tonometer 
to  ^'ive  ,1  -j.-riL-  (if  forks  .  .f  known  tr<-.|iitnrics.  Beats  also  afford 
an  excellent  practical  guide  in  (he  tuning  of  instrumcnu,  but  aon 
so  for  the  higher  notes  of  the  reEiBter,  inasmuch  a*  the  same  number 
of  beat.->  are  gix-en  by  a  smaller  deviation  from  unison  by  two  notes 
of  hi^;h  piti  h  1  lian  by  two  notes  of  low  pitch.  Thui.  two  low  notes  of 
32  and  30  vibrations  rc-i)c<-tively,  whose  intenal  is  therefore  ||  OT 
iJ.t.c,  .1  si-initrine,  Rive  two  t>i-aiv  per  ■^•ronri.  while  the  .simc  number 
of  fio-.cs  .1:1-  n  l.y  notes  of  3.'  ■  iii  iii  ur  ov  lace*  hieher  than  the 
first  of  the  preceding)  or  512,  and  514  vibrations,  which  are  only 
sUrttte  out  of  tune. 

Bettb  and  Dissonance. — As  the  interval  between  two  tones,  and 
consefjuently  the  number  of  licats,  increases  (he  effect  on  the  car 
lieeomcs  mort:  and  more  unplca.sint.  The  sound  is  jarrin;;  and  harsh, 
an<l  we  term  it  a  "  dir^^iii.inre  "  or  "  (li'<:ord."  in  the  middle  notes 
o!  the  musical  ri^iisli-r  the  nia.ximum  harshness  occurs  wlun  ihe 
Umi-  are  alxiut  jo.  Thus  the  interval  b'c"  with  frequencies  405 
and  528.  giving  33  heats  in  a  second,  is  very  dissonant.  But  the 
intcr\al  b  ^c"  givx-s  murXy  twice  as  many  beats  and  is  not  nearly 
so  dissonant .  Th<-  minor  third  a'c"  with  SB  beats  per  SSCOnd  thoWS 
scarcely  anv  r.  ri^tness,  and  when  the  heats  rise  to  Ije  per  second 
the  result  i-  n  1  I  m.  i  r  unplea-t^nt. 

_  We  are  t!nu  li  :1  to  coiii  hute  tli.^t  K-at.s  are  the  physical  fnunda* 
tion  for  di^MHuiore.  The  fre<]uency  of  beats  ciMng  ni,iximure 
dissonance  rises  as  we  rise  higher  in  the  musical  scale,  and  falls 
as  we  descend.  Thus  b"t"'  antTA'^f"  ha\o  each  ti6  lieats  j>er  second, 
vet  the  former  is  more  di.ssonant  than  the  lai'i  r,  .Again  b'c"  and 
t  (~.  have  each  33  \tvM*  \k-t  s*eond,  yet  the  Irier  interval  is  practi- 
cally smooth  and  consonant.  This  beat  theon,'  uf  disstmance  was 
first  put  forward  by  Joseph  Sauveur  (t653-l7t'6,t  in  Robert 
Smith  (Sisrmmi'ci.'znd  cd.,  1759,  p.  95)  states  that  Sauveur  "  in- 
ferred  that  octaves  and  other  simple  eoneords,  whose  vibrationa 
cotncfcle  verv  often,  are  agtvcable  and  plea-sint  because  their  beats 
are  tiKi  (|iiir(:  to  Ik-  distinguished,  be  the  pitch  of  the  sounds  e\'er  so 
!■  w  ;  .ukI  on  the  contrary,  that  the  more  ciimplex  consonances 
whose  vibrations  coincide  seldom  are  disagree^ible  IwauM.-  we  can 
distinguish  their  slow  beats;  which  ifisplease  the  car,  say.s  he,  by 
reason  of  the  inequality  of  the  sound.  And  in  pursuing  this  thought 
he  found  that  those  consonances  which  beat  faster  than  six  times 
in  a  scN:x}nd  are  the  very  same  that  musicians  treat  as  concords; 
and  that  others  which  beat  slower  ,ire  the  dis<  t.rds;  am!  he  adds  that 
when  a  consonance  is  a  discord  ;it  a  low  [litt  h  ai  r!  a  concord  at  a 
high  one,  it  beats  sensibly  at  the  former  pitch  but  not  at  the  latter." 
Bnt  Sauveur  fixed  the  limiting  number  of  beats  for  the  discord 
far  too  low,  and  again  he  gave  no  account  of  dissonances  such  as  the 
se\enih.  where  the  frefiuency  of  the  lieats  between  the  funda- 
mentals is  far  beyond  the  number  which  is  unpleasant.  Smith, 
though  recr>gnizinH  the  unpleasantness  of  beats,  could  not  accept 
Saiiveiir's  thci>r\  .i  n:.  iii<le«l,  it  received  no  acceptance  till  it  was 
redist  ov  ered  by  HelrnhulM,  to  niUMe  investigations,  recorded  in 
his  Sensatimtt  it  Tm»,  wc  owe  its  aatblsclofy  esublishment. 

Suppose  that  we  start  with  two  aimpla  tonas  in  uniaon;  diare  Is 
perfect  consonance,  ff  one  la  gradually  raised  in  nitch  beating 
begins,  at  first  easily  countable.  But  as  the  pitch  of  the  one  rises 
the  beats  become  a  jar  ttw  frequent  to  count,  and  only  perhaps 
to  a  trained  car  rei  1  >i;ni?al  ik-  a-  l>eats.  The  two  tones  arc  now 
dissonant,  and,  as  we  have  seen,  about  the  middle  of  the  scale  tlie 

second.  If  the  pHch'fa  raise^^sSl  further  die^ssiMaKe  lesnens[ 

and  when  there  are  about  130  licats  per  second  the  interval  is  con- 
sonant. If  all  tones  were  pure,  dissonance  at  this  part  of  the  scale 
would  not  occur  if  the  intcrs'al  were  more  than  a  third.  But  we 
have  to  rcmemlier  that  with  strings,  pipes  and  instruments  gener- 
ally the  fundamental  tone  is  accompanied  b>-  overtones,  called  alto 
"  upper  partwia."  and  beatiiig  within  the  ttissonanoe  taage  amy 
occur  between  these  overtones. 

Thus,  suppose  a  fundamental  7^  hj»s  present  with  it  overtone 
harmonics  512,  76X,  1024,  12S0,  v^c,  and  that  we  s<iund  with  it 
the  major  seventh  with  fundamental  4M0.  and  having  harmonics 
960,  1440,  &c.  The  two  srcts  may  l>c  arranged  thus 
f    256  512  768  1024  1280 

h         480  900  '44'^'- 

and  we  see  that  the  fundamental  of  the  second  will  beat  32  times 
m-r  second  with  the  first  overtone  of  the  first,  giving  dissonance. 
The  first  overtone  of  the  second  will  beat  64  times  per  second  with 
tl»  third  of  the  first,  and  at  such  height  in  the  scale  this  frequency 
will  be  unpleasant.  The  very  narad  ilisnwism*  of  the  major 
s<-%  ent  h  is  I  hiis  eiplained.  We  can  see.  too,  at  once  how  the  octave 
s::.,y>theonsonanoe.  Let  the  two  tones  with  tlieirharmonle 
overtones  be 

356        Sit     TfiS      '034      >2<^  >S3tf 
513  1024  1536. 

The  fundamental  and  ovsrteiiM  of  the  sicond  bD  Coincide  wiA 
overtones  of  the  first. 

Take  as  a  fuithar  eiample  the  fifth  widi  hamonic  omtones  at 
under 

"s*  -  *»*    iSi  ^ 

3I4         76B  it5>  iSStt. 
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The  (umlamcntal  and  overtones  of  the  second  either  coincide  with 
or  foil  nridmy  Uit— m  ovartnuM  in  the  fint*  and  then  i»  no 
spprandi  to  ■  diMonant  frequency  of  bents,  and  die  ooneofd  h 
pcnecca 

But  obviously  ill  cither  the  octave  or  the  fifth,  if  the  tuning  is 
fcnpifwti  beats  occur  all  atoiKUic  line  wheiever  the  tooM  iluNild 
oouddn  «4th  perfi-<  t  tuning.  Tkut  it  b  my  to  detect  a  want  of 
tn^ag  in  these  intervals. 

The  knnhncM  of  deep  note*  oo  inati— M  fkfa  in  uiiniiiin 
may  be  explained  •*  anaing  from  beats  between  eucMadve  over- 
tones. Thus,  if  a  note  of  uequencv  &i  is  sounded,  and  if  all  the 
ftuccesiiive  overtoties  are  present,  tnc  uiffrrcncc  of  frequency  will 
be  64.  ami  thi>i  is  an  unpleajsint  interval  when  we  get  to  the  middle 
of  the  s<  .ilL.  s.iy  to  overtones  J56  and  Jio  ur  to  513  and  576.  Thus 
Helmholtz  uxpluins  the  jarring  and  braying  which  are  xuinetimrs 
heard  in  bass  voices.  These  cases  must  serve  to  illustrate  the 
theor>'.    For  a  full  discussion  see  his  Sentaiious  of  Tone,  ch.  10. 

IMssonance  between  Pure  Tones. — When  t«ro  sonrDescmit  only  pure 
tones  we  might  expect  that  we  should  have  no  dtsaonanoe  when,  as 
in  the  major  sc\x-nth,  the  beat  frequency  is  greater  than  the  range 
of  har*hne!>s.  But  the  interval  is  stUl  disaonant,  and  this  i<>  to  tic 
explainc<l  by  the  fart  that  the  two  toni-«  itnite  to  give  .1  third  tone  of 
the  frniuriH  \*  ij{  the  beats,  easily  ln-.ir  1  wlirii  thir  ^wo  primary 
tones  arc  loud.  This  tone  may  be  within  diiSMinance  range  of  one 
of  the  prinariaa,  Thu  Mfca  tlw  major  seventh  with  frequencies 
356  and  48a  There  win  be  a  tone  frequency  480— 356>334.  and 
this  will  be  vei^  dissonant  with  256. 

The  toneof  the  frequency  ol  tlie  lieats  was  dijwn'ered  by  Georg 
Andrras  SorRP  !n  1740,  and  independently  a  few  years  later  by 
Ciijv-r;i]M-  I  driiir..  iiter  whom  it  \»  named.  It  may  easily  Ix'  hciird 
when  a  double  whi^ilr  with  notes  of  different  pitch  is  blown  strongly, 
or  whentwogon^  .ir.  '.i<ii!ly  sounded  close  to  the  hearer.  Iiishcard, 
100,  when  two  notes  on  the  harmonium  are  loudly  sounded.  For- 
OMriv  it  was  generally  supposed  that  the  Taitini  tone  was  due  to 
tho  beats  themselvca.  that  the  mere  variation  in  tbe  amplitude 
ma  equivalent,  us  f.ir  as  the  cir  Is  concerned,  to  a  superposition 
on  the  two  original  toiii?  of  a  <in<Kjth  sine  displacement  of  the  same 
periodicity  as  tb.it  \  ariaiion.  This  \  icw  has  still  some  supporters, 
and  among  its  recent  ailvocates  arc  Km and  Hermann.  But 
it  is  \'ery  difficult  to  suppose  that  the  .s.imc  sensation  would  be 
Moased  bv  a  truly  pcrioaic  displacement  represented  by  a  smooth 
cove,  ann  a  displacement  in  which  the  period  is  only  in  the  amplitude 
of  the  to-and-fro  motkm.  and  wluch  ia  represented  by  a  jagged 
curve.  No  csplanation  is  given  i>y  tlia  aupposition;  it  is  merely  a 
statement  which  can  hardly  be  accepted  unless  all  other  explana- 
ti<jn*  fail. 

Combination  Tones. — Helmholtz  has  given  a  theory  which  certainly 
accounts  for  the  production  of  a  tone  of  the  frequen^  of  the  beats 
and  for  other  tones  all  grouped  under  the  name  of  '  combination 
I "; and  in  Um  Sensations  of  Tone  (ch.  11)  he  examines  the  b>\us 
to  tfaeae  combination  tones  and  their  effects  in  producing 
The  example  we  have  given  above  of  tin-  major  M  venih 
here.  The  reailer  is  referre*!  to  the  lull  ili-rii..sion  by 
Helmholtz.  We  shall  c<inrhidp  by  a  firief  antntiil  of  the  ways 
in  which  1.  ii-:-.l:iri,iiin:i  tc.>nc<  may  l>e  [jrixluced.  I  hcTC  appears 
to  be  no  doubt  that  they  arc  producc<l,  and  ihc  only  nueslion  is 
whether  tlm  theory  acconta  anfieintttly  Sat  the  intcnaity  of  the 
taoct  ■ctiwlly  heaid. 

Combination  tonc^  may  ho  produced  hi  three  way*:  (1)  In  the 
netghboufhood  oi  tlu  source;  (x)  in  the  reeeiviBK  mecBwdem  of 
the  ear;  (j)  in  the  metlium  conveying  the  waves. 

t.  We  nviy  illustrate  (he  first  mcttuxl  by  t.'<king  a  c,i-.<-  <lts- 
Cttsaed  by  tielmholtz  {Sensttlions  of  Tone.  app.  xvi.)  where  the 
two  sources  are  reeds  or  pipes  blown  from  the  same  wind-chest. 
Let  us  suppose  that  with  constant  excess  of  prcseure,  p.  in  the 
wind-ch<^,  the  amplitude  produced  is  prt>()ortional  to  the  pressnn-, 
80  that  the  two  tones  issumg  may  be  represented  by  fn  sin  iirti,! 
and  ph  sin  imji.  N'liw  as  each  s/mn  e  lets  out  the  wmd  ijeriotli- 
cally  it  alTi-cts  the  [iii-..-urc  in  the  chest  so  chat  we  cannot  re- 
gard this  as  constant,  but  may  take  it  as  belter  represented  by 
p+\a  sin  (3wn,i+e)'jriA  iu  (fim^+f).  Then  the  irnuia^  dis- 
turbance will  be 

[p+>a  sin  (ainM-M4-^l  sui  (a>iM-h/)|  |a  lis  2w»,t+b  dm  awinfl 
^pa  ain  2iniif+^  Mn  sm^ 

+  —  cos  e — —  cos  (4ir»i<+c) 
+  ^co,/-^^cos(4rfis»+/) 
+      cos  (wOii-nsJl+el-Sj^  cos  |]a(it,.fRi)f+e} 
+  ^  «a  (aw(»,-»JI-y|-2j:  coa  {»(ih+»dt+/\ 


(35} 


Thai,  aooompanying  thn  two  Ofbbial  pure  tones  there  are  11)  ti  c 
octnve  of  each;  (3)  n  tone  of  tromiency  {n,-n,);  (jj  .t  lom-  >.f 
Cmuency  (ni-fni)>  The  feooMl  -w  termed  by_  Helmholu  the 
i^vim  kuu,  ewrthathinltho  wmunrtieii  Iwm.  Thenmplitiidnof 


these  tones  are  proportional  to  the  products  of  a  and  b  multiplied 
by  X  or  ^  These  combination  tonea  will  in  turn  iwct  on  the 
premre  and_  produce  new  oMnbination  tonaa  with  thn  o^iaal 


tones,  or  with  each  other»  and  aucb  , 

second,  third,  Ac  flcder.  It  fa  ewhient  that  we  i 

frequency 

'     Jtak     Ink     hH'kH  Im+AMk 

■hue  ft  and  ft  are  any  integers.  But  {nmuch  as  the  successive 
orders  are  proportional  to  X  X»  X^  or  n  if  a*,  and  X  and  ^  arc  small, 
they  are  of  rapidly  decreasing  importance,  and  it  is  not  certain 
that  any  l)c>oiw1  those  in  equation  (j;s)  corTcsjujnd  to  our  actual 
sen-»uions.  The  combination  tones  thus  prtxlurrH  in  the  source 
shuu'.d  have  a  physiciil  existfiicc  in  tlu;  air,  a;,il  tlic  amplitudes 
of  those  represented  in  (,;^5)  should  be  of  the  same  order.  Tbe 
conditions  assumed  in  this  mvestigation  arepiolinhhraeariyrenliMd 
in  a  harmonium  and  in  a  double  siren  of  the  fonn  used  by  ncimholtai 
and  in  these  cases  there  can  be  no  doubt  that  actual  olqective  tonea 
are  produced,  for  they  may  be  detected  by  the  aid  of  resonators  of 
the  frequency  of  the  tone  sought  for.  If  ttie  tones  had  no  existence 
outside  the  ear  then  resonators  would  not  increas*"  their  loudness. 
There  is  not  much  difficulty  in  delecting  the  difference  tone  by 
a  resoaator  if  it  is  held,  say,  close  to  the  reeds  of  a  harmonium, 
and  HilndMiltz  succeeded  in  detecting  the  summation  tone  by  the 
aid  of  a  resonator.  Further,  Rflcker  and  Edaer,  using  a  siren  as 
source,  have  succec<|ed  in  mahinr  a  foric  of  the  approprLite  pitch 
respond  to  both  difference  and  summation  tones  (Phil.  Sfag., 
'**95.  3').  P-  341-  But  there  is  no  doulil  that  it  is  ver\'  ditticult 
to  detect  the  summation  tone  by  the  ear.  and  many  workers  have 
doubted  the  possibility,  notwithstanding  the  eWdence  of  such  an 
observer  as  Helmholtz.  Probably  the  fact  noted  by  Mayer  (Phil. 
Mag.,  1673,  3,  p.  or  Rayleigh,  Sound,  |  386)  that  aoundi  of 
considerable  intensiiy  when  heard  by  thtouclvea  art  Ifahio  to  lM 
completely  obliterated  by  graver  souoida  ol  fH<fifimt  foTOe  gOCt 
far  to  explain  this,  for  the  summatioa  tonea  are  of  cowie  ahnayt 
accompanied  by  such  graver  sounds. 

a.  Tnc  second  moue  of  production  of  combination  tones,  by 
the  mechanism  of  the  receiver,  is  discuttsed  by  Helmholtz  {Senta- 
timutf  Tmrn^hgiD, »!.)  and  Kayleieh  (Sannd.  X  {  68).  It  depends 
on  the  restannc  loroe  due  to  the  displacement  of  the  receiver  not 
being  arriirateK'  proportional  to  the  displacement.  This  want  of 
proiiort tonality  will  h.aN-e  a  periodicity,  that  of  the  impinping  w-aves, 
aixf  so  will  produce  vibrations  just  as  do<-s  the  variation  of  pressure 
in  the  case  last  invcstigatol.  We  ma\  see  (.(nv  this  wcurs  by 
supposing  that  the  restoring  force  of  the  re<ci\in^;  nici  li.inisni  is 
represented  by  Xi-f-^o-',  where  x  is  the  displan  inciii  .iml  ^.i'  is 
very  small.  Let  an  external  force  F  act  on  the  sjatcm.  and  lor 
simplicity  sunpuee  its  perio<l  is  so  great  compared  with  that  of  tim 
mechanism  that  we  ma)  take  it  as  practically  in  equilibrian  widi 
the  restoring  force.  Then  F-Xx-f-zn*.  Now  luc*  is  very  Bmnll 
compared  with  Xx,  so  that  x  is  nearly  e<pial  to  F  X,  and  as  an  appron- 
iinatioii,  F  =  .X.v  +  til"' .\',  or  .v  - 1"  X -^iP  X'.  Suppose  now 
that  F-o  sin  2rn,!-'-h  -lti  the  Hcond  tL-mi  will  evidently 

)>roduce  a  series  of  combination  tones  of  periodicities  2ni,  ini, 
nt  —mt  md  ni+Wh  na  in  the  lint  tmtitod.  There  can  be  no 
doubt  that  the  ear  u  an  unsymmetrical  vibrator,  and  thai  it  makes 
combination  tones,  !n  some  such  n-ay  as  is  here  indicated,  out  of  t«-o 
pure  tones.  Probably  in  most  cases  the  combination  tones  which  we 
hear  .ire  thus  made,  ami  possibly,  too,  the  ton«  dete<  terl  by  Koenig, 
and  by  him  named  "  beat-tones."  He  foun<l  thai  il  -.wij  tones  of 
fretiuencic'!.  p  and  q  arc  sounded,  and  if  q  lies  between  Np  and 
[S  +  \}p,  then  a  tone  of  frequency  either  (N-l-l)p-o,  or  of 
frequency  g  —  Kp.  is  heard.  The  difficulty  in  Hetmholtxs  theory 
is  to  account  for  the  audilMlity  of  such  beat  tones  when  they  are 
of  a  higher  order  than  the  first.  Rtlcker  and  Edser  quite  failed  to 
ilctecf  their  external  existence,  so  that  apparently  they  arc  not 
iirodui  eil  in  the  s^jtirce.  If  we  arc  to  assume  that  the  tones  received 
In  ih(  car  are  pure  and  fre«  from  partiak.  the  loudness  at  tbe  ImM* 
tones  would  aj.^K-ar  to  show  that  IMmholtB'a  thcofy  fa  not  a 
complete  account. 

3.  The  third  mode  of  pmhwdiM  of  CTHiMpatiiMi  MMSt  the  pn- 
duction  in  tbe  medfum  hsctf,  loltows  ftom  the  varytng  vdodty 
of  different  parts  of  the  wave,  as  inx'cstignted  at  the  beginning  of 
this  article.  It  ia  easily^  shown  that  af^ter  a  time  we  shall  MVS 
to  superpose  on  the  original  displacement  a  displacement  propor- 
ti0n.1l  10  the  ..ipi.ire  of  the  twrtide  velocity,  and  this  will  intro- 
duce jusi  the  siimc  set  of  combination  tones.  But  proliably  in 
practice  there  is  not  a  sufficient  inter\-al  between  source  and  hearer 
tor  these  tones  to  grow  into  any  importance,  and  they  can  at  most 
I>e  only  a  small  addit  ion  to  thone  fanned  in  the  source  or  the  ear. 

Biiii.KH-.RArHY. — For  the  history  of  experimental  and  theoretical 
acoustics  see  F-  RosiMiUrgor,  Geichitkte  der  Physik  (1881-1890): 
I.  (".  l'<iyv;etiilnr(T.  One  hit  hie  der  Pkvsill  (l87<j);  and  E.  (.erland  and 
F.  Traumiillcr,  CiesfhifhU  der  pkysikalischen  Experimenlterkunst 
(iSf/)).  The  standard  treatise  on  the  mathematical  theory  is  Lcmi 
Rayleigh's  Theory  of  Sound  (jml  ed.,  i8j)4);  this  work  also  contains 
an  account  of  experimental  verificatmna.  Tbe  aame  •uthor'a 
Sritntific  Papers  oontainf  many  expefiaienttl  and  natiwmtfcai 
contributionatothoacience.  H.  vonHelmhaltstreatethetheeictfani 
of  aound  in  hfa  VMeMMiiNi  «far  4k 


Digitized  by  Google 


460 


SOUND,  THE— SOUNDING 


frineipitH  der  AkusHk  (1898),  and  the  ph^rstoloKical  and  psychical 
aspects  in  his  Die  Lehrt  von  dm  Tonemphndun^rn  (ist  ml  , 
Stn  I'd.,  1S96),  Englitih  translation  by  A.  .1  Klli-.,  On  Ihr  Sen.\(\tinn'i 
0/  Tone  (18S5J.  Se<lli-y  Tayl'T.  .V'>un(/  ,snd  Musii  I  iKM?),  riintain^ 
a  Minplc  and  cxrcllfnt  account  of  Hclmholti's  thojry  of  ciinM]ii.i:u  i- 
ami  cJisKjnancc.  K.  Kix!ntK.  Queiques  experiences  d'oi ouitiifue  i  tiiti2> 
dctcribes  apparatus  and  experiment*,  intended  to  show,  in  op- 
poiition  to  Mdmholtz,  that  beats  coalesce  into  tones,  and  also  that 
the  quality  of  a  note  is  affcctcil  by  alteration  of  phase  of  one  of  its 
component  overtones  rtlativc  to  the  <jf  the  fundamental. 

LamD,  The  Dynamitut  Theory  of  Sound  |l<>l'>.i,  Ls  intcmlol  as  a 
stepping-stone  to  the  study  of  the  writings  of  llelmholtz  and  R.i\  ;|jh. 
Barton,  A  Text-Book  on  i>ound  (iqoft),  aim.s  to  provide  sludeiits.  with 
B  text-book:  on  sound,  efflbracing  both  its  experimental  and  tbeoic- 
tiiai  aspects.  J.  H.  Poynting  and  J.  J.  Thomson,  Sound  (gth  ed., 
iQoi;),  contains  a  ficscriptivc  account  of  the  chief  phenomena,  and 
an  fltrnvntarj  inathimatical  treatment.  John  Tvndall,  Sound  (5th 
cd.,  1X^3),  oriKinnlly  ile!i'.  <*rc<l  lix  turi-s,  treats  the  subjc-ct  descrip- 
tively, and  is  illustrated  I  n  i  I  iryr-  numlxr  of  extt-llcnt  t  X|KTinienIs. 
Good  general  accuunts  are  jii\en  in  J.  I..  G.  \'iollc,  Cours  de  phyiique, 
tome  11.,  "  Acoustique  " ;  A.  Winkdmann,  Ilandbuch  der  Physik, 
Band  i!.,  "  Akustik^';  MQller-Pouillec.  Lehrlnuk  der  Phystk  ( 1907). 
ii.  I:  L.  A.  Zellncr,  Vortrai^e  liher  Akuilik  (1892),  pt.  l.  physical ; 
pt.  2,  physiological;  R.  Kli:t'.iKTt,  Lehrbtuh  der  Akustik  (^u/ii- 
1907):  A.  Wullner,  Lehrbtiek  d€r  ExperimeiUalpkysik  (1907),  6th  ed., 
vol.  i.;  and  C.  L.  Baraaa,  Pracbeat  Atnuikt  (1998).  treats  the 
subject  experimentally.  (J.  II.  P.) 

SOUND,  THE  (Danish  Orcsund),  the  easternmost  of  the  straits 
giving  entrance  to  the  Baltic  Sea  from  the  CattiC(ati  between 
Ui«  Daouh  iabnd  of  ZcftbuKi  Mid  Sweden.  Its  citicaw  teagUi 
n^ooed  from  Um  pMnantMy  of  Xidin  to  that  «f  Edimo^ 
both  OQ  (ho  Swedlrii  dwn,  b  yo  n.  Its  narrowest  poiot  b 
between  HeUagBr  in  Dtnanrh  and  Bdsinglxirg  in  Sweden, 
which  are  3  m.  apart.  Its  eztreme  width,  jo  m.,is  towards 
the  south,  where  K  j6ge  Bay  itidetits  the  coast  of  Zealand.  Three 
islanils  lie  in  it — liven,  hclonRing  to  Swi  i!rn  .im!  Salthnim  and 
.■VmuKcr  (which  is  separated  from  Zealand  iiy  a  narrow  channel 
at  Copenhagen),  ixloitf^iiig  to  Denmark.  The  strait  between 
.Am.iger  and  Saltholm  is  c,ille<l  Drogdcn,  and  is  followed  by  the 
larger  vessels  passing  through  the  Sound.  The  extreme  depth 
of  the  Sound  is  about  14  fathoms.  Navigation  is  o|K-n  in  winter, 
though  three  instances  are  recorded  of  the  Sound  being 
frosen  completely  over:  in  i.^ofi,  iSjo  and  1836.  From  the 
t5th  century  Denmark  levied  "  Sound  dues  "  on  foreign  vessel.^ 
through  the  strait,  the  Haiisc  traders  and  certain  others 
exempt.  In  the  17th  century  quarrels  arose  on  this 
mttcr  between  Denmark  and  the  Netberliinda  and  Sweden, 
wUk  hi  nwdera  time*  tibe  powtis  fiaund  the  does  bfcsotn^ 
and  la  i<43  and  1855  pratests  weie  made  by  the 
Tcpicseotativcs  of  the  United  States  of  America, 
but  Denmark  based  her  right  on  immemorial  cus- 
tom, and  adhered  to  it.  In  1S56  the  matter  came 
up  in  connexion  with  the  renewal  of  the  treaty  of 
1S26  between  the  two  countries,  considerable  tension 
resulted,  and  the  i>os';ibilily  of  reprisals  by  the 
United  States  against  tl;e  Danish  possessions  in  the 
West  Indies  was  discussed  Hut  the  treaty  was 
provi-ijnally  extended  to  the  following  year,  and 
a  conference  in  Copenhagen,  at  wliich  most  of  the 
affected  powers  were  represented,  resulted  in  the 
fomiaiion  of  the  dues  from  the  ist  of  April  1S57. 
Demaailt  receiving  a  luUcd  compensation  of 
9M7db3>5  tix-doUars  (ci|iialiing  about  £4,000,000), 
not  of  wUch  the  amoont  paid  by  the  British 
iovemment  was  £i,ia5,ooa  Hie  anmtid  income 
accruing  to  Denmark  firam  tho  dues  during  the  ten 
previous  years  had  been  about  3,soo,oooriz-dolIaiB. 

SOUNDING  (for  derivation  see  SoirsT)  above), 
the  term  used  for  measuring  the  depth  of  water 
(and  so.  tifruratively.  of  anything).  Tlie  )>roecss 
of  ascertaining  the  depth  of  the  sea  has  Ucn 
practised  from  very  early  times  fcjr  pur|M)scs  of 
navigation,  but  it  is  only  since  the  intrtMluttioii  of 
submarine  telegr.iphy  tha'.  e\'.e:isi\e  efforts  have 
been  made  to  obtain  a  compkle  knowledge  of  the 
'  «i  the  ocaaaOwd  (aee  Ocean). 


TTic  operation  of  sounding  is  rc.idily  performed  in  shallow 
water  by  letting  down  a  weiKht  or  "  lead  "  attached  to  a  cord, 
which  is  marked  off  into  fathoms  by  pietes  of  leather,  rag  and 
twine  The  bottom  of  the  weight  usually  presents  a  hoUow, 
which  is  t'lUeii  with  tallow,  so  that  a  portion  of  the  material 
f.om  the  bviitom  may  l>c  brought  up  and  give  an  indication 
of  its  nature  as  well  as  an  assurance  that  it  has  really  been 
touched. 

For  depths  over  20  fathoms  sounding  machlnea  are  often 
empluyctl,  and  for  deep  soundings  they  arc  practically  i 
sable.  In  them  wire,  the  use  of  wfakh  for  this  _ 
uitrodttced  by  Sir  WOliam  Ihomioo  (Lord  Kelvin),  baa«atln|y 
superseded  lianpfenr.  Ita  moath  aurface  and  mimlei 
reducing  friction  to  a  minimum,  ^ve  a  rapidity  of 
about  too  fathoms  per  minute,  and  this  velocity  is  not  materially 
diminished  even  at  gre.if  depths.  Reeling  in  mry  be  accom- 
plished at  nearly  M;e  same  rate.  S<mn<linKs  arc  thus  obtained 
with  a  degree  of  accuracy  not  formerly  pcishible.  The  apparatus 
is  light,  cotnpact  and  automatic  In  its  action.  Soundings 
with  wire  can  !>e  carried  out  at  night  with  the  same  facility  iis  in 
daytime,  and  in  almost  any  circumstances  of  wind  and  weather 
short  of  a  strong  gale,  agaiiut  w^hich  the  ship  coidd  not  steam  or 
face  the  sea.  A  sotuiding  of  1000  fathoms  may  be  obtained  in 
twenty-fiw  minutes  from  the  time  the  weight  is  lowered  to  the 


time  the  order  is  given  to  pot  the  ship 


on  lier  ( iiursc, 


or  in  half 


that  time  if  sounding  from  Mtcm  and  going  ahead  «i  setting 
bottom;  MOO  fathoms  will  require  forty-five  aunutea  and  joeo 
ftlthoina  aeveaty-five  minutes.  Bcgr«id  that  depth,  anicli 
greater  caution  being  required,  the  time  OCCUpkd  It  eoReqjNNi* 

dingly  increased,  and  reeling  in  must  then  be  done  very  del3>er- 
atcly.   A  sounding  of  5260  fathoms  was  obtained  near  the  idand 

of  Ciuam  by  the  U.S.  cable  surveying  ship  "N'cro."  Soundfalgi 
al  such  depths  may  occupy  as  long  as  live  or  sLx  hours. 

,\nior.g  the  sounding  machines  in  general  use  the  Lucas 
carries  nearly  6000  fathoms  of  JO  gaugc  wire,  and  is  fitted  with 
two  brakes — one  a  screw  brake  for  holding  the  reel 
when  required,  the  other  an  automatic  brake  for 
stopping  the  reel  when  the  weights  strike  the  bottom. 
A  guider  for  tlie  purpose  of  winding  the  wire  uniformly  on  to 
theTeelisalsoatt.iched,  andlanmhed^asnuU  handle,  .\fter 
leaving  the  reel  the  wire  paaacs  over  a  registering  wheel,  tha 
dial  of  wldch  indicates  the  amount  of  wire  run  out.  Simihv 
machinea  of  anmllersiae  are  supplied  for  use  in  boats.  ThelaiBB 
machine  b  lupcesentcd  in  fig.  1. 


Mmtbta*, 


((lam  W  !v»rii»!i\  f?w('?;M?ki< 


5iif»fjr.) 

Fig.  Ill— Lucas  Ma<  hinr, 

.\.  Reel  or  drum.  H,  N'.easuring  wheel 

B,  Brake.  J.  Indkator. 

C,  Brake  lc\-er.  K.  Stop. 
I).  SprinKi.  L,  Wire   ^ 

E,  ReguUit  ing  socw.  M ,  Handle  for  weildag 

F,  Hand  wheel.  N,  Boh. 
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Heaving  in  is  aocoiDplidied  by  meant  o(  a  hemp  "  fwiftcr  "  or 
driving  trnti-wliicll  aouvrnfu  the  motion  o(  th<.-  drum  of  a  donkey 
ensine  to  the  drum  carrying  the  ^^^rc  of  the  sounding  mathine. 
It  Dcing  imprartirahlc  to  roRtilato  the  ^-jiord  of  the  engine  by  hand 
according  to  the  hrave  i>f  thf  Nhip.  in  onli  r  tn  .  iliviate  the  &uddon 
and  exccs(>i\x  strains  on  the  wire  so  cHUscd,  an  inKeniOU*  mechanical 
■iiiwiiii  III  has  been  fitted  by  which  frictioaal  ditki.  gnnd  by 
eog'WMeU  and  ia|>id>le  of  adjuMnrient  arc  interpooed  on  the  uat 
ooaneeting  the  grooved  wheel  actuated  by  the  hemp  swifter  and 
the  revolving  drum  carrying  the  wire.  By  this  arrangement  the 
latter  can  be  controlled  as  desired,  both  in  speed  and  dim  tion 
of  motion,  by  mejn*  ol  a  luvcr  rcKuUting  the  strap  on  the  frictional 
diaia,  which' may  be  aet  by  experiment  10  act  at  any  given  tcn&ion 
of  the  wire.  As  the  tcniiaa  approachca  this  limit,  the  vdodty  of 
revolution  of  the  drum  is  autmnatically  checked ;  and  if  the  tension 
farther  incteaaes,  the  motion  of  the  drum  is  acttially  revmcd, 
thus  causing  the  wire  to  run  out.  until  the  tension  is  relieved 
sufficiently  to  allow  the  frictiimal  disks*  ag.lin  to  .11 1  in  she 
direction  of  heavinR  in.  The  drum  may  be  !i.toii|>i<l  iTi  i.uiil>  !iy 
moving  the  lever  in  the  proper  direction  to  throw  the  a|i|kiraiu» 
Mtof  tav. 

Gatvaniaed-otor)  wire  of  ao^uge  and  ai-gauge  is  supplied  on 
dmma  in  lengths  of  5000  fathoms.  The  30-eauge  wire  when  new 
has  a  breaking  strain  of  240  lb.  and  the  smaller  wire  190  lb.  The 
lar|^  m.irhincs  will  hold  sufficient  qu.intity  of  the  larKer  wire  for 
the  der|i<':>t  ■-oiinilii>^;s ;  there  is  iheieioie  no  l.jr.Lier  .my  neces.^ity 
for  the  smaller  wire,  and  iu  uiie  iit  not  tooinniemli-d.  The  zinc 
waars  off  to  a  considerable  extent  with  constant  uae;  it  is  nn^essar)' 
to  pus  the  wire  through  an  oily  wad  whenex'er  suimdingn  are 
suspended  for  a  time,  and  the  surfarc  layers  on  the  drum  should  In- 
kept  well  coated  with  oil  and  <-over«<l  over  with  oily  waste.  A 
fortnight's  continuous  uw:  in  alunit  the  limit  to  the  trustworthiness 
of  any  pitxe  of  w  ire  ;  no  amount  of  care  will  prevent  it  from  Ixroniing 
brittle;  ami  directly  it  ean  be  .snapiicd  by  twisting  in  the  liaml,  it 
(hould  he  condemned  and  passed  on  to  the  boats'  machines.  A 
Pttgnifym^  glass  will  assist  in  exantining  its  condition.  Taut  and 
even  winding  on  the  reel  from  the  drum  is  most  imf>ortant ;  otherwise, 
when  heaving  up  after  a  sounding,  the  strain  foreet  e;i(  h  l,i',ei  .i-.  it 
comes  in  to  sinl;  down  amonRst  the  prc\ious  layers  I<x>sely  ri-eled 
on,  with  tlie  r»->ult  that  at  the  next  sounding  slack  turns  will  sud- 
denly develop  on  running  out,  to  the  great  rink  of  the  wire.  The 
wire  is  liable  to  cut  grooves  in  the  interior  of  the  »wi\*elling  frame; 
a  file  must  constantly  be  applied  to  smooth  thcM^  down,  or  they  will 
rip  the  sptiees.  A  roller  of  hiud  iteel,  underneath  which  wire 
)Kisse%,  and  nhich  placed  in  fCW  «t  the  cirivelliag  fnwWt  olwriateB 
this  to  a  great  extent. 

Splices  arc  made  about  5  ft.  in  length,  one  wire  being  laid  round 
the  other  in  a  lon^;  spiral  of  about  one  turn  per  inch.  A  sciang 
of  fine  wire  iii  laid  over  each  end  and  for  2  or  3  in.  up  the 
spl'ce,  no  end  Ix-ing  allowed  toproject,  and  iwililer  is  then  applied 
the  whole  length  of  the  splice.  Tnrce  more  seizines  should  be  nl.-ireil 
at  intervals.  Splices  are  the  weakest  parts  of  the  wire,  and  their 
muliiplication  u  to  be  avoided.  They  should  be  frccjucntly 
cunmued  and  their  positk>a  noted,  so  that  in  heaving  in  they 
may  be  cased  round  tne  wheel  with  the  guidcr  nearly  in  the  centre, 
to  avoid  tearing. 

Under  1000  f.ilhoms  a  lead  of  30  to  40  Hi  weight  cati  be 
teCOVered,  .md  i.o  <letathinR  ro<l  is  neeessary.  .At  a  little  risk 
SauoOtag  to  ihe  wire,  when  sounding  from  astern  up  to  that 
ftodtmnd  depth,  the  sh^  may  go  ahead  directly  bottom  is 
Siaktn.  struck,  increasing  speed  as  the  wire  comes  in;  the 
great  saviitg  in  time  thus  cITcctcd  will  often  justify  the  increased 
dak  of  paiUnf  the  wire.  For  fnsater  depths  the  "  Driver 
sod"  a  the  beat  detaddng  apiantiis  for  lapping  the  ^kers; 
its  construction  is  easier  thu  that  of  the  "  Baillle  rod,"  and 
with  a  piece  of  gas  pipfatg  cut  to  the  proper  length  the  ship's 
blacksRith  can  make  one  in  a  day.  Both  rods  are  fitted  with 
tubes  to  bring  up  a  specimen  of  the  bottom,  and  the  same 
sinkers  fit  tbcm  both. 

The  "  Driver  rod  "  i?  shown  ie.  fi|;,  ?  AHf  i-.  ,1  inl>e  ahont  2  ft. 
in  Ictigth,  fitted  at  the  top  with  a  v.ilve  I ).  worWiii;.:  mi  ,1  hin^ce  .it 
E.  'Inc  lower  part  of  the  tube  C  screws  on  and  off,  and  e-onlains  a 
double  flap  valve  to  retain  the  bottom  spedmen.  The  sinkers  WW. 
each  3%  lb  in  wdriit,  conical  in  form,  and  pierced  with  a  cylindrical 
hole  through  which  the  Dri^-er  rod  passes  liKisely,  are  xlung  bv 
wire  or  cod  line  secured  to  a  flat  ring  or  grummet  shown  at  L 
and  pas.'i!:>;  over  the  stud  G.  .\  html  K  on  each  ^itle  of  the  tube 
fits  loosely  into  the  slot  H  in  the  lower  part  ol  the  Hlippiii,;  [rvn 
MH.  The  weight  of  the  apparatus  being  taken  by  the  sounding 
wire,  the  nnfcen  remain  suNpended;  but  on  srrikiriK  the  bottom, 
the  wire  slackens,  and  the  weight  of  the  sinkers  drags  the  !«lip- 
ping  lever  down  till  the  stud  K  bears  against  the  upper  part  of  the 
dot  H.  By  thk  action  the  point  M  of  the  slipping  lever  is 
bcwicht  to  Dear  against  the  uoper  end  of  the  sundaid  EF,  being 
thereby  fomd  outward  Hfideniiy  to  enare  that  the  wciglst 


acting  at  the  point  G  will  tilt  the  slipping  lever  right  ovtr,_ 
dis<.-nga^c  the  sling.  The  tube  being  then  drawn  up,  the  sini 
left  behind.   In  descending,  the  valves 
at  tup  and  hott.im.  0)XninK  upwanls, 
allow  the  water  to  pass  througt-.  freely; 
but  on  drawing  up  tbcy  are  closed, 

wMdnSel^ie  For  water 

under  »ooo  fathoms  two  conical 
weights  are  sufficient.  In  deeper 
«aier  a  third  cylindrir.il  weiuht  of 
20  tt>  should  be  pui  li<  lue,  n  li.i  ni.  It 
is  important  to  interpoMr  a  piete  of 
hemp  line,  some  10  fathoma  long, 
between  the  end  of  the  wire  (into 
which  a  thimble  is  s<-ized)  and  the 
lead  or  rml.  This  tends  to  prevent 
the  wire  from  kinkins;  on  the  lead 
striking  tlie  L'uttom.  .-^  jiieie  uf  sheet 
le;id,  aliout  2  tb  in  weight,  wrapped 
round  the  h'.mpjuit  bdew  theiunciion, 
keeps  the  wire  uut  while  the  hemp 
slacks.  Small  brass  screw  stopiwrs, 
fitted  with  a  hempen  tail  to  !.<eure 
to  a  eli-al,  hold  the  wire  tliitini;  the 
sounding  if  necessary  to  repair  splices 
or  clear  slack  turns.  In  heavinR  in 
the  springs  are  replaced  with  a  siirin^ 
balance,  by  which  the  amount  of 
strain  is  seen  and  the  deck  engine 
worked  accordingly.  A  system  01 
sisals  is  re<^uired  by  day  and  l)y 
night,  by  which  the  oflieer  siiixTin- 
tending  the  sounding  can  control  the 
helm,  main  engines  and  deck  engine. 

Method  of  SounJinf. — The  machine 
is  placed  on  a  projecting  platform 
on  the  forecastle.  An  endless  hemp 
swifter,  letl  through  blocks  with  large 
she.ives,  connects  the  aounillng  ma- 
chine and  deck  engine,  and  when 
heaving  in  ia  kept  taut  by  a  ntck 
Mock  set  up  with  a  jigger.  As  the 
wire  nina  out,  the  regulating  screw  of 
the  brake  must  be  gradually  screwed 
up,  so  as_  to  increase  the  power  of 
the  brake  in  proportion  to  the  amount 
of  wire  out.  The  regulatiiM  screw 
is  marked  for  eadi  M»  wthnma  a  — Dnher  KeiL 

In  fairiy  smooth  watSthe  brake  »*WW>«I. 
will  at  once  act  when  the  wdght  strikes  the  bottom  and  the 
reel  stops,  rndcr  3000  fathoms  one  spring  only  is  sufficient,  but 
beyond  that  depth  two  springs  arc  rcciuireil.  If  the  ship  is  pitching 
heavily,  the  auium.itii  brake  must  b«-  iissisted  by  the  screw  brake 
to  ensure  the  reel  not  ovxTrunning.  The  marks  on  the  regulating 
screw  are  only  intnndad  na  a  laide}  the  real  test  is  that  the  braka 
is  just  on  the  balance,  eo  as  to  act  when  the  strain  lessens,  which 
may  be  known  by  the  swivelling  frame  being  iuit  lifted  off  the 
Ktoi).  As  the  wire  weighs  7J  lb  for  each  500  iatbosna.  the  SOO- 
fathoms  mark  on  the  screw  shoulii  lie  at  the  position  in  which 
the  screw  has  to  l>e  to  sustain  ;i  weii;hi  of  7J  lb;  the  tOOO^Bthoms 
mark,  15  lb;  and  wj  on.   This  can  be  tested  and  the  tniirks  verified. 

Handlint  the  5Ai/>.--5soiinding  from  forw.ii(l  en;iMr^  thi'  ship  to 
be  handled  with  greatCT  ease  to  keep  the  wire  up  and  d<jwn,  and 
especially  so  in  a  ti<»e-way:  but  in  very  heavy  weather  sounding 
may  fx>  obtained  from  a  machine  mounted  over  the  stem,  when  it 
would  Vie  <iuirc  im|Vl^^i(l|p  to  work  on  the  forecastle.  The  spanker 
nuir-i  Is  Ml  '.uih  -An-  ..[lift  to  windward,  unlesw  a  strong  weather 
tide  renders  it  iiiniesirahle;  the  ship's  head  must  be  kept  in  a  direi'liim 
which  is  the  resultant  of  the  ilirection  and  force  of  the  wind  and 
current;  and  this  is  arrived  at  by  altering  the  course  while  sounding, 
poiat  by  point,  uata  Ihe  wire  can  be  hrat  no  and  down  by  noving 
the  fngam  slowly  ahead  as  nercmary.  It  sMuM  acMom,  or  never, 
Ik-  necessary  to  move  the  engines  .istern. 

The  temperature  of  the  water  is  u-u.illy  t.Tken  at  intervals  of 
too  fathoms  down  to  a  depth  of  hkhj  f.nhnin  :,  and  at  closer  intcr^'als 
in  the  first  100  fathoms.     If  a  ^(xoTid  wire  marhitie  is 
available,  the  observations  may  be  m.ide  from  aft  SmIIT 
whilst  the  snundint      being  taken  forward.    A  30-lb 
sinker  is  attached  to  the  end  of  the  wire,  and  the  ,urt7~^ 
registering  thcrmnmHer*  arc  secured  to  the  wire  hv  thr 
metal  clips  al  Mie  hack  nf  the  ra.-ves.  at  the  re.:|u;rLil  iriirr-.  To 
avoid  heavy  loss,  not  more  than  four  thermometers  should  be  on 
the  wire  at  one  time.    When  sounding  a  thermometer  la 
attached  to  the  line  a  short  distance  al)ove  the  lead. 

The  primary  object  of  the  machine  called  the  "  submarine  I  , 

is  tn  supply  an  automatic  warning  of  the  approach  of  a  ahlp  to 
shaUow  water:  it  has  been  instrumental  in  duoovefing  many  vn- 
 banka  ht  inpcffcetiy  aorveycd  watan.  By  i—ani  of  • 
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datft  ttout  wife  tlie  Mnkcr,  an  inverted  kite,  caUad  tbt  "amu^f," 
can  be  towed  steadily  for  any  length  of  time,  at  any  reauircd 
-^^^^  vertical  dcptli  down  to  40  fathoms  with  the  riii  k'nv 
2!Sg!r^  and  30  fathom*  with  the  blacic  kite;  should  it  strike  the 
*  bettoa,  thraugh  tht  mtar  ihalliwitoi  to  lew  than  the 
■el  dcptk,  tt  win  at  am  fiw  ItaaV  mti  liaa  to  tM  aurface,  aimul- 
taoeowly  aowtfin  an  ahm  en  boaid.  ud  that  giving  iasunt 


Fig.  3^Tbe  Submarine  Sentry. 

warning.  The  vcnii-al  depth  at  which  the  sentry  «et»  itnelf  when 
a  K>v<-n  letiKth  of  wire  iit  inid  uut  is  not  changed  by  any  variation 
of  •;|  ;<•>•.  I  Si|  wifii  5  untl  I  ,\  Icnot?.  and  is  irad  off  on  the  graauatcd  dial- 
pla-i-  1  til"  wiru  h.  <  Mio  «t  of  graduations  on  the  dial  indicates 
the  ani'iunt  ul  wire  <jijl ;  the  other  two  wts  refer  lo  the  red  and 
hl;u'k  kit«-s  r<'.ipe<  tivt  ly,  and  show  the  <Ic|ith  at  which  the  wntry 
is  towing;.  By  this  miichine  single  soundings  down  to  40  fathoms 
can  \>L-  taken  at  any  tins  vAilfi  the  ship  is  under  way.  The  sentry 
bciiiK  li  I  down  slowly,  the  gOOg  will  indicate  when  the  bottom  is 
tourhnl.  and  ihi'  liial  rorresponding  to  the  kite  used  will  show  at 
once  thf  vi  rtii  .il  (irjitli  .n  the  place  where  the  wntry  strui  k. 

By  rcmoN-inc  the  kite  and  substituting  a  lead,  with  atmospheric 
sounder  or  other  automatic  depth  gauge,  ftying  angle  soundings 
up  to  ino  faihoni!«  cm  be  obtained  in  the  ordinary  manner  without 
stopping  the  ship.  The  winch  is  iwcured  to  the  deck  a  short  distance 
from  the  stern:  the  towing  wire  passes  from  the  drum  under  a  roller 
fairlnad  at  the  foot  of  the  winch,  thcnrc  through  an  iron  block  with 
*h<Mvi.'  (if  I.ifKc  diameter,  .su-^ix-nili-d  from  a  short  davit  nn  the 
stern  rail  and  secured  to  the  jJing  of  the  sentry.  Tike  dial  being  set 
to  zero  with  the  sentry  at  the  watcr'a  edget  the  ship's  speed  is 
reduced  to  H  or  9  knots,  and  the  «4re  paid  out  freely  until  the  kite 
is  fairly  in  (he  water,  when  the  brake  should  be  applied  steadily  ami 
without  jerkinx.  veering  slowly  until  the  requiretl  depth  i«  attained, 
when  the  pawlia  put  on  the  rachct  wheel  and  the  ioeed  increased 
to  \j  knots  if  deaind  whan  iMiag  the  fatackUttar  10  uata  with  the 
red  kite. 

The  kite  in  it*  position  when  being  towed  is  indicated  in  ng-  .1 
The  (Hiint  of  the  catch  C  piissing  through  a  thimble  M  in  the  snort 
li  e  it  -In  -li  L',  is  dipped  into  the  hole  at  the  top  of  trigger  T,  which 
1^  hir.^.t  I  a-  K  iiid  kept  in  its  place  by  the  spring  S  attached  to  the 
iuM)k  11.  Oil  the  irisger  strikinc  the  Ixittom  the  raii  h  i>  ftlea.wd. 
the  short  leg  of  thi-  ^linv;  >'>i|>s  otT,  and  the  »  ntr\,  wliii  li  then  risen 
to  the  surface,  is  left  towing  by  the  long  leg.  The  winch  is  fitted 
with  two  handles  for  heaving  in  the  wire;  one  gives  great  powor  and 
slow  Hieed,  and  the  other,  acting  on  the  drum  spindle  direct,  wind*  in 
quickly.  The  wire  supplied  witn  thi-  mat  bine  has  a  steady  breaking 
strain  of  about  tooo  lb.  Using  the  bl.ick  kite  at  a  speed  of  7  knots, 
the  strain  on  the  wire  is  about  150  lb.  and  at  lo  knots  about  joo  lb. 
The  rvfj  kite  increases  the  strain  largely.  (A.  M.  F.  *) 

SOUSA.  LUIZ  Dl  {Mamocl  dk  Soosa  ComMaoI  0555^1632), 
Portngneiemiiik  ■ndpnie-'wifter.wasboRiitSMtiiem,  aiMin- 
ber  of  tlie  ooblc  Ikofly  of  Sovia  Cout  inho.  In  1576  be  brake  off 
hit  atudic*  at  Coimbn  Univereiiy  to  join  the  order  of  Malta, 
and  shortly  afterwards  was  captured  at  sea  by  Moorish  pirates 
and  taken  prisoner  to  Argel,  where  he  met  Cervantes.  A  year 
later  Maooel  de  Souaa  Owtbiho  waa  nnaamed,  and  landing 


on  the  oeast  of  Angcm  paawd  through  Valenda,  where  he  made 

the  acquaintance  of  the  poet  Jaime  FaLSo,  who  su  ms  to  h.ive 
inspired  him  with  a  taste  for  study  and  a  quif.  jfc.  The  iiatiunal 
di&asli  rs  family  troubles  increased  this  desire,  which  was 
contirtncd  when  he  returned  lo  Portugal  alter  the  bailie  of 
Alcaccr  and  had  the  sorrow  of  svil.-RSsiii^  the  Spanish  ;n\  a^Jun 
and  the  loss  of  his  countr>''5  independence.  Between  15S4 
and  1586  he  married  a  noble  lady,  D.  Magdalcna  dc  Vilhcna, 
widow  of  D.  John  of  Portugal,  the  son  of  the  poet  D.  Manocl  of 
Portugal,  to  whom  Camoens  had  dedicated  his  seventh  ode. 
Settling  at  Almada,  on  the  Tagus  opposite  Lisbon,  he  divided 
his  time  between  domestic  aflairs,  literary  studies  and  his 
military  duties  as  cokmei  of  a  KgiaieDt.  His  patriotic  dislike 
of  an  alien  rule  pew  itroBger  as  he  saw  Portugal  exploited  by 
her  powerful  partner,  and  it  was  ultimately  hro^gbt  to  a  bead 
in  1 599.  In  that  year,  to  escape  the  pest  that  devastated  Lisbon, 
the  governors  of  the  kingdom  for  Philip  II.  decided  to  move 
their  quarters  to  his  residence;  thereupon,  finding  his  protest 
npairiit  this  arhilr.iry  n-soUil inn  uiilieeded,  he  set  fire  to  his 
house,  aud  lo  esiapc  the  con.'ifqucijcrs  of  his  coura^;eoLs  act 
had  to  leave  Portugal.  Going  to  Madrii!,  hi  not  only  e>iaped 
any  penalty,  owing  no  doubt  to  liis  (Kisilion  and  infitirntc  at 
the  Spanish  court,  but  was  able  to  pursue  his  literary  studies 
in  peace  and  to  publish  the  works  of  his  friend  Jaintc  I'alcio 
(Madrid,  1600).  Nothing  is  known  of  how  he  passed  the  next 
thirteen  years,  though  there  is  a  tradition  that,  at  the  instance  of 
a  brother  lesident  in  Panama,  who  held  out  the  prospect  of 
large  commercial  gains,  he  spent  some  time  m  Amcijca.  It  is 
said  that  fortune  was  unptopitioua,  and  that  tliii^  teaedwr  «ftb 
the  news  of  the  death  of  bis  only  cMd,  D.  Anna  de  Nonniha, 
canacd  Ms  ntwn  borne  aboat  1604.  In  1613  be  and  his  wife 
acned  to  «  amuatlon,  and  be  took  the  Dominican  habit  In 
the  eOHVint  of  Benfica,  while  D.  Magdakna entered  the  convent 
of  the  Sacramento  at  Alcantara.  .According  to  an  old  writer, 
the  motive  for  their  act  was  the  news,  brought  by  a  pilgrim 
from  Palestine  that  D.  Magiialcna'.s  first  husbain]  liad  sur\i\ed 
the  battle  of  .-Mcacer,  in  which  he  was  su[i[K)se<l  to  have  fallen, 
and  still  lived;  Garrett  has  immortalized  the  legend  in  his  play 
Frd  Luiz  dc  Sousii.  The  storj',  however,  deserves  no  credit, 
and  a  more  natural  ciplanalion  is  that  thv  jiair  look  their 
resolution  to  leave  the  world  for  the  cloister  from  motives  of 
piety,  though  in  the  case  of  Manocl  the  captivity  of  Usoountiy 
and  the  loss  of  his  d.iughtcr  may  have  been  contributory  causes. 
He  made  hu,  profession  on  the  8th  of  September  1614,  and  took 
the  name  by  which  he  isknown  as  •  «iiter,Ftti  Ltiis  ds  Sooaa. 
In  1616,  on  the  death  of  Ftei  Lids  OnDtjfa,  aBotbar  aotaUe 
Dominican  who  bad  collected  materials  fw a  hkt«j of  Uieonier 
and  for  a  life  of  the  famous  archbishop  of  Bmga,  D.  Ftei  Bartbi^ 
lomew  of  the  Martyrs,  the  task  of  writing  these  books  was  confided 
to  Frci  Lwz.  The  l.ifi-  of  the  Archhhhop  appeared  in 
and  tt-.e  fir^l  jiart  of  l!ie  Chrmnrlc  nf  St  Dumiuii  in  ifi.'  j.  while 
the  setoiul  and  third  parts  ajipeared  jxtslhumously  in  i((M 
and  if>;H;  in  aiidilii'ii  he  wnile.  by  order  of  (he  governip.tr.t, 
the  .l)!iiij/j  0/  D.  Join!  ///..wliifh  were  published  by  Herculano 
in  iS4<).  ,\fler  a  lift  nl  ih  ni'  nim  tcen  years  spent  in  religion, 
he  dieil  in  163  J.  leaving  behind  him  a  memory  of  strict  obscrwmce 
and  pcrsotial  holiness. 

The  Chrnnirle  of  Si  Dominie  and  the  Life  of  Ihf  Archhishop  have 
the  defixrt  of  most  mona.itir  writnigi^  they  relate  for  the  most  part 
only  the  good,  and  exaggerate  it  without  scruple,  and  tlicy  admit 
all  sons  of  pradigies,  so  long  as  these  tend  to  iacreaac  devotion. 
Briefly,  these  booKs  are  innegytics,  written  for  edification,  and  ate 
not  histories  at  all  in  the  critical  sense  of  the  word.  Their  order  and 
arrangement,  however,  arc  admiraMe,  and  the  lucid,  polished  styhc, 
purity  i>f  diction,  arol  simple,  vivid  descriptions,  entitle  Frci  Luia 
de  Sousa  lo  rank  a.s  a  >!ri:at  prnst -w  rit,  r.  Ili.s  nietaphurs  arc  well 
chosen,  an<l  he  employs  on  appropriate  rxe.ixious  familiar  terms 
and  locutions,  and  makes  full  use  01  those  charming  diminutives  in 
which  the  Portuguese  language  is  rich.  Hi.^  prose  u  characteriaed 
by  cl«(ance.  sweetness  and  strength,  and  is  remarkafaiy  free  from 
the  afteetations  and  falm-  rhetoric  th.it  rharactcrised  the  age.  In 
ailifiii<in  to  his  other  Kifts,  Frei  Luiz  de  Sotisa  was  a  goon  Latin 
I  11  t  Thin  ar<  niarr.  ■  ditions  of  the  Life  of  thf  Archbishop,  and  it 
appeared  in  French  (l'arv>,  lUtx,  1670  and  1825).  in  Italian  (Rome. 
tTST-irsS),  in  Spanish  (Madnd,  nu  and  1737)  and  In  English 
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(London,  1890).  The  JfjMMa  dt  S.  Dtmingts  may  bs  md  in  a 

(nodern  edition  (6  vols.,  Lisbon,  1866). 

Authorities.— Oiraj  de  D.  Francisco  Alexandre  Lobo,  ii.  61- 
171:  Innocencio  da  Silwa,  Diecwnano  bibUotraphico  poriugurz, 
V.  U7,  xvi.  72;  Dr  SoiMK  ViieribOk  Mmtd  b  Souia  Couimlw 
(Lisbon,  1903).  (K.  I'k.) 

SOUSUK,  or  SusuK,  the  vernacular  name  of  a  European  bur- 
rowing rodent  mamiiMl,  nearly  allied  tu  the  marmots,  but  of 
much  smaller  size  and  of  more  slender  aud  squirrel-like  build 
dee  RoDEMTu).  The  species,  SpirmopkUus  (or  Ciiiilus)  ciiiUus, 
h  nther  smaller  than  an  ovdbuuy  squirrel,  with  minute 
CMS,  aad  the  tail  reduced  to  a  ttiiaip  of  kaa  tliaa  an  inch  in 
length.  The  (eneiBl  oalour  of  the  upper  parte  b  ydknridi  PQT, 
with  or  vkhont  a  rasty  tinge,  which  it,  however,  always  notice- 
abla  o>  the  head}  ¥Uk  the  underpins  are  lighter.  The  range 
nf  tUa  species  embraces  south-east  Europe,  from  southern 
Germany,  Austria  and  Hungary  to  the  south  of  Russia.  Farther 
east  it  is  replaced  by  more  or  Itss  ni  .ir'y  .illii  d  s[iccics;  while 
other  species  extend  the  ranKc  of  llic  genus  across  ceiural 
and  northern  Asia,  and  thence,  on  the  other  side  of  Bering 
Strait,  all  through  North  America,  where  these  rodents  are 
comnionly  knoun  ;i.s  gophers.  M.iiiy  of  I  he  s]>ccies  have  medium 
or  even  long  tails,  while  some  are  nearly  double  the  size  of  the 
typical  representative  of  ilie  gruiip.  All,  however,  have  large 
cheek-pouches,  whence  the  name  of  pouched  marmots,  by 
which  they  are  sometimes  called;  and  they  have  the  first  front- 
toe  rudimentary,  as  in  marmots.  They  arc  divided  into  several 
subgcneric  groups.  One  of  the  most  striking  American  species 
is  the  striped  gopher,  S.  (/Oidmgft)  trUtumUmalm,  whkfa  is 
Mitod  «B  each  ride  irilh  ■«««&  ydlow  ttrfpea,  between  which 
•ic  rows  of  ydhw  spots  on  a  dark  ground.  The  common 
iouslik  lives  in  diy,  treeless  plains,  especially  on  sandy  or  clayey 
soil,  and  is  never  found  cither  in  forests  or  on  swampy  ground. 
It  forms  burrows,  often  6  or  8  ft.  deep,  in  which  food  is  stored 
up  and  the  winter  sleep  takes  place,  Kach  burrow  has  but  one 
entr.mcc,  which  is  closed  up  whin  winter  .ipproaehes;  a  second 
hole,  however,  being  previously  driven  from  (he  sleeping  place 
to  within  a  short  distance  of  the  surface  of  the  ground.  This 
seco;'.'!  i'loic  is  opened  the  next  year,  ,ini!  useil  .is  the  ordinary 
entrance,  so  that  the  number  of  closed  up  holes  round  a  burrow 
gives  an  indication  of  the  length  of  time  that  it  has  been  occupied. 
Souslilu  feed  on  roots,  seeds  and  beirica,  and  occasionally  on 
animal  food,  preying  on  eggs,  small  bird*  lad  arise.  Tlicy  bring 
forth  in  the  spring  from  lour  tO  dgbt  yOUng  onea,  which,  if 
taken  early,  may  be  eaiiljr  tamad.  Soosliks  are  eaten  by  the 
inhahitinti  oi  the  Hoasiaa  lUppei,  who  oomMcr  their  flesh  an 
cipedtl  dcSctQp.  (K.  L.*} 

SOnTAM^  din  French  term  adopted  into  Engllih  for  •  cnsMidt 
espedally  used  for  the  general  daily  dress  worn  by  the  aecnhr 
Roman  clergy  in  France,  Italy,  Spain  and  Portugal.  The 
Med.  Lat.  sublaneus,  adapted  in  O.  Fr.  as  sotane,  in  Span,  and 
Ital.  as  sottina,  and  Port,  as  solaina,  meant  an  underskirt, 
and  is  formed  from  beneath,  jm/>,  under.   (See  C.\ssii<  k.) 

SOUTH,  ROBERT  i'i(m.;  1716),  English  divine,  was  Inirn  at 
Hackney,  Middlesex,  in  Seixcmber  16^4.  He  was  educated  at 
Westminster  sclioul  and  at  Chiiut  Cliurch.  U.vlurd.  Before 
taking  orders  in  165$  he  was  in  the  habit  of  preaching  as  the 
champion  of  Calvinism  against  SodnianLsm  and  Arminianism. 
He  alio  at  this  time  showed  a  leaning  to  Preabyteiianlam,  but 
on  the  approach  of  the  Restoration  his  views  on  church  govern* 
awnt  underwent  a  change;  indeed,  be  was  always  regarded  as  a 
tIaM-«erver,  though  by  no  meuis  a  lelf-scckcr.  On  the  lotb  of 
Angnst  iMe  he  wi«  dwaen  poUk  orator  of  the  nnlvcnlty,  and 
in  1661  domcatic  chaplain  to  Lord  fHarendon.  In  Mardi  1M3 
ho  WM  made  prebendary  of  Westminster,  and  shortly  afterwards 
he  received  from  his  university  the  degree  of  D.D.  In  1667 
he  became  chaplain  to  the  duke  of  York.  He  was  a  zealous 
advocate  of  the  doctrine  of  passive  obedience,  and  strongly 
opposed  the  Toleration  Act,  dcclaiinitig  in  unmeasured  terms 
against  the  various  Nonconformist  sects.  In  1676  he  was 
appointed  chaplain  to  Lawrence  Ilydc  (afterwards  carl  of 
Rochester),  ambassador-extraordinary  to  the  king  of  Poland, 
aodof  his  visit  he  sent  an  interesting  account  to  Edward  Pocodte 


in  a  letter,  dated  Dantzic,  i6th  December,  1677,  which  was 
printed  alonK  with  South's  Posthumous  Works  in  1717.  In 
ii'j;.S  he  was  presented  to  the  rectory  of  Islip,  Oxfordshire. 
Owing,  it  is  said,  to  a  peisoiial  grin'.ge,  South  in  l6<jj  published 
with  transparent  anonymity  Anitrnuiversuuis  on  Dr  Sherlock's 
Book,  riilitUd  tj  V indiciilion  of  the  Holy  and  Eixr  Blessed  Trinity, 
in  which  the  views  of  William  Sherlock  (y.v.)  were  attacked 
with  much  sarcastic  bitterness.  Sherlock,  in  answer,  published 
a  Dejeme  in  1694,  to  which  South  replied  in  Triiheism  Charged 
upon  Dr  Sherlock's  Nm  9$ll»»  4  the  Trinity,  and  the  Chartf 
Madt  Good.  The  controversy  was  carried  by  the  rival  parties 
Iota  the  pul|iit,  and  occasioned  such  keen  feeling  that  the  king 
interposed  to  atop  it.  Duing  the  greater  part  of  the  reign 
of  Anne  Sontli  remained  comparatively  quiet,  but  in  1710  he 
ranked  hhmdf  among  the  partiianii  of  SadMSvetdL  Hededined 
the  see  of  Rochester  and  the  dcaaoy  of  Westrainater  in  1713. 
He  died  on  the  8th  of  July  1716,  and  was  buiicd  in  West- 
minster Abbey. 

South  had  a  vigorous  style  and  his  M-rmnna  were  marked  by 
homely  and  humorous  appeal.  His  wit  generally  inclines  towards 
sarcasm,  and  it  was  probably  the  knowledge  of^  his  quarrelsome 
temperament  that  prevented  his  prDmotion  to  a  bishopric.  He 
was  noted  for  the  extent  of  hi.s  charities.  He  pultlishcd  a  lar^ 
number  of  single  sermons,  old  they  a|>(>isired  in  a  collected  form  in 
169a  in  six  ralumcs,  reaching  a  second  edition  in  his  lifetime  in  171$. 
There  have  been  several  later  issues;  one  in  two  volumes,  with  a 
memoir  (Bohn,  1845).  His  Opera  posthaua  latina,  including  his 
will,  his  Latin  poems,  and  his  orations  while  jMiblic  orator,  nith 
memoirs  of  his  life,  appeared  in  1717.    An  edition  of  his  works  in 

Lvols.  was  pulilishcl  at  Oxford  in  1823.  another  in  5  vols,  in  1843. 
ealsoW.  C.  L,ike,  CUintc  Pnachers  of  the  English  Church  (1st  scries, 
1877).  The  contemporary  notice  of  South  by  Anthony  Wood  in 
his  AOttta*  is  strongly  hoatile,  said  to  be  due  to  a  jcat  made  by 
South  at  Wood's  expense. 

SOUTH  AFRICA.  As  a  gcoKraphical  unit  South  Africa  is 
u.sually  held  to  be  that  pait  of  the  continent  south  of  the  middle 
Course  of  the  Zambezi.  The  pre&ent  article  11)  deals  with  that 
part  of  Africa  as  a  whole,  (j)  outlines  the  constitution  of  the 
British  possessions  forming  the  Union  of  South  Africa,  and  (?) 
summarises  the  history  of  the  country  from  the  time  of  its 
discovoy  by  Bnrapeana. 

I. — GCNEKAL  Ff.ATURKS 

In  the  geographical  sense  stated  South  Africa  lies  between 
16°  and  33°  S.  and  12°  and  36°  E.,  narrows  from  1600  m.  from 
west  to  east  along  its  northern  border  to  some  600  m.  of  coast 
facing  south.  Its  greatest  kogtli  aootlMNat  to  north  aait  ia 
also  about  iteo  m.  It  baa  an  area  about  i,333>mo  tl* 
It  compiiiea  iheVnionof  South  Afiica(i«.  the  provincea  of  the 
Cape  of  Good  Bhipe,  NttaL  wfth  ^ulnnd,  the  Qnnge  Ftae 
State  and  the  Truisvaal);  Basotoland,  Bedninnaland,  Swad* 
land  and  Southern  Rhodesia,  all  British  possessions;  German 
South-W'est  Africa,  and  the  southern  part  of  Portuguese  East 
.\frica.  By  some  writers  Northern  Rhodesia  is  included  in 
South  ,'\frica.  but  that  district  belongs  more  accurately  to  the 
central  portion  of  the  eontinent.  Other  writers  confine  the 
term  to  the  lirilish  ponsessions  south  of  the  Zambezi,  but  in 
this  case  British  South  .Viriia  is  the  proper  designation.  South 
African  standard  tiiuc,  adopted  in  1903,  is  that  of  30°  £.,  or 
two  hours  in  advance  of  Greenwich. 

Physical  Fcutures.—Thttc  is  a  marked  uniformity  in  physical 
features  throughout  South  Africa.  The  coast  line .  from  the  mouth 
ol  the  Kunene  on  the  west  to  the  delta  of  the  Zambezi  on  the 
east,  is  little  hidaittad  and  contains  only  two  sheltered  natural 
harbours  of  atqr  afae— SaManht  Bay  on  the  west  and  DefaisBa 
Bay  on  the  cast.  At  Port  Natal,  however,  the  removal  of  tlw 
sand  bar  at  its  entrance  has  made  avaflaUe  » tUldi  iiMgBWwtf 
harbour,  while  at  Table  Bay  (Cape  Town)  and  at  other  places 
pons  h.ive  hren  rrj-sT-.ir' ef! .  Snulh  Africa  presents,  however, 
a  solid  land  mass  without  peninsulas  ol  any  size  or  any  large 
islands  off  its  coasts.  Moreover,  behind  the  low-lying  coast- 
lands,  which  extend  in  general  from  50  to  250  m.  inland, 
rise  ramparts  of  hills  shutting  off  the  interior.  Tliis  ci  iiiorma- 
tion  of  the  country  has  been  a  powerful  influence  in  determining 
its  htatocy  nad  devdopoMit.  Here  and  there  the  mountaina. 
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iMA  rua  in  Bnc*  pmDd  to  the  crasi,  approadi  close  to  the 
fea,  as  at  Table  Bay.  In  the  south-cast,  in  the  Drakensberg, 
they  attain  heights  of  10  000  to  i  i.ooo  ft.,  elsewhere  the  highest 
points  arc  between  800:)  arid  i::xx->  fi  Tlicy  form  tcrrarc-like 
Steps  leading  to  a  vast  tableland  ((  ovcring  about  000.000  n\.  m.) 
with  a  mean  elevulion  of  4000  ft.,  the  highest  part  of  the  plati-a-j 
—the  High  Veld  of  the  Transvaal — lieinj;  fully  6000  ft.  above 
the  sea.  In  its  southern  pan  the  plateau  has  a  Rcncral  tilt 
to  the  west,  in  the  north  it  tills  eastward.  This  lilt  determines 
the  hydrograpluLal  system.  In  the  .soulh  the  drainage  is  to  the 
Atlantic,  chieily  through  the  Orange  River,  in  the  north  to  the 
Indian  ("kcan  through  the  Zambezi,  Limpopo  and  other  streams. 
A  large  number  of  smaller  riven  rise  oa  the  outer  slopes  of  the 
mountain  ramparts  and  Bow  direct  to  the  Mt.  In  cooaeqiieBce 
of  their  great  slope  and  the  hitennitteat  suppfy  of  water  the 
riveio  eacept  the  Zemberi— ere  unnavigable  save  far  a  few 
miles  from  their  DMtltha.  The  central  part  of  the  interior 
plateau,  covering  some  130,000  sq.  m.,  is  arid  and  is  known  as 
the  Kalahari  Desert.  The  western  region,  both  plateau  and 
coastlands,  specially  that  p.art  north  of  the  Orange,  is  largely 
semi  or  wholly  desert,  wliilc  in  the  Caj>c  provinrc  the  terrace 
lands  below  the  Interior  plateau  art  likewise  arid,  as  is  signit'ied 
by  their  Hottentot  name  karus,i  (Karrool.  I  he  souiliern  a:nl 
eastern  co;istlan<ls,  ov.ing  to  differcnl  climatic  comiilions  (see 
injra)  are  very  fertile. 

The  geological  structure  is  remarkably  uniform,  the  plateau 
consisting  mainly  of  sc<iimcnt,iry  deposits  resting  on  ciyMalline 
rocks.  The  Karroo  system  (sandstones  and  marU)  covers 
immense  areas  (see  AfuCA,  S  Geology).  Intrusive  dikes— 
locally  known  as  inoitooe — by  pceveittiqg  emaioa  oi*  often 
the  cause  of  the  fht-toppod  hilb  whidi  ata  a  oamaoa  feataic  of 
the  hndscapa.  The  Wtwatanraod  aeries  of  the  Transvaal 
fatdudea  aurifaaua  oon^oaienitca  wUdi  have  been  worked 
since  1886  and  constitute  the  richest  gold-mines  in  the  world. 
The  diamondiferous  areas  at  Kimberley  and  in  the  Pretoria 
district  are  likcwbe  the  richc-sl  known.  Coal  licils  arc  widely 
distributed  in  the  eastern  districts  while  there  arc  large  copper 
deporita  in  the  weat,  both  at  the  Cape  and  In  Gennan  terotoiy. 

CKsMlc.— The  general  chanderfaaiaiof  the  dimate  are  determinetJ 
more  by  the  phyMcal  cunfomiatlon  of  the  land  than  its  proximity 
to  the  eouator.  The  enxtcrn  escarpments  (the  Drakensberg.  &c.) 
of  the  plttean  faltercept  the  rain-bearing  winds  from  the  Indian 
Ocean,  10  that  over  the  greater  |iart  of  the  interior  the  rainfall  is 
stisht  (S  to  24  in.).  This,  added  to  the  elevation  of  the  land,  makes 
the  climate  in  Keneral  dry,  bracing  and  tahahle  for  Europeans,  not- 
withstanding that  the  northern  part  is  within  the  tropics.  Tem- 
perature is  nish,  the  mean  yearly  average  lyinj;  between  60*  and 
70'  F.  Onlv  aloni;  the  south-eastern  cmi.*!  and  in  some  of  the  river 
vanes'*  is  till'  (  liiu.ite  <if  a  niiirktijly  tropieal  character;  here  the 
rainfall  rises  to  Jo  in.  a  year  and  the  coast  is  washed  by  the  warm 
MeaamfahiiiB  eunmt.  The  Cape  peninsula  and  the  western  coast 
leoeive  the  eoM  cmiems  tnm  the  Amarctk  leRions.  Except  in 
southern wMtem  Cape  Coleajr  and  akMig  the  Atlantic  coaat. 

Flora  and  Fauna. — In  consequence  of  the  deficient  rainfall  over 

the  t;reateT  jiart  of  the  country  the  flora  is  not  luxuriant  and  there 
arc  no  larce  forests.  Coarse  trasses  are  the  characteristic  vegetation 
of  the  tamcLind.  On  the  plains  whin-  t^r.issfs  eiinnot  find  MitTicient 
moiitture  their  place  U  taken  l>y  "  bu.sh,"  comiiosed  mainly  of  stunted 
nimoaas,  acactas,  euphorbia,  wild  poincKranatC|  hitler  aloes  and 
herbaceous  plants.  Forest  i»tchca  are  tound  in  the  tdoofs  and 
seaward  sides  of  the  mountains;  willows  often  border  the  water- 
courses: heaths  and  bnlliiius  pUtnts  arc  common  in  some  areas. 
In  the  semi  trop.iral  rvv'inn'i  Kiiith-east  of  the  firakensltertr.  i  f.  the 
coast  la  -.d^  '  it  Natal  ami  l'<jrtiii;ui  K.isit  .•\frica,  the  v<-.;ruiiioti 
abuniUiU.  and  iiuinKroves,  [>.»liii.->.  baobab  and  bomba.\  trees  flourish. 
Here,  and  al«o  in  the  ujivier  Limpopo  VBlley>  cotton,  tobacco, 
and  nib?icr  vines  are  found,  .\mong  the  timber  trees  are  species 
of  pine,  cedar,  etiony,  ironwood.  stinkwoo<!  an.1  snwiewood.  Flower- 
ing pUnts  ineliide  numerouit  *pt'cie:<  of  terrivstrial  orchids,  the  so- 
(  .iIIimI  ar\mi  lily  {Rkhnriiiii  Afrtr  nv.n  'i,  con'.inor.  in  lo»  -lyin«  mnist 
land,  and  the  white  evcr'.as;in<  ilMv.  rr.  fiaiii  l  .iluiinl.tnl  S  in  Minir 
regions  of  Cape  Colony.  Of  non-indigenou.n  llora  arc  the  oak,  poplar, 
hluepim,  the  Australian  wattle,  the  vine,  aad  ahnoat  every  vatiety 
of  fruit  tree  and  European  vegetable*.  In  auitable  regions  tea, 
cnflee,  sugar  and  riee.  as  well  as  tobacco  and  ei>tt"n,  arc  culti-vatcd. 
In  the  we.stern  distrii  ts  of  the  Cape  viticulture  is  largely  followed. 

The  cereal  most  grown  is  make  (known  in  South  Africa  as  mealies) ; 
ltBaroon,«hiat^baTiay*Mleaiaaioalwlai|i|ycaltWaMd.  The 


soil  is  everv'where  rich,  but  the  lack  of  puefuual  water  aad  the 

absence  of  irrigation  works  on  a  large  M-ale  retards  SgfaultMiO, 
Mml  oi  the  veld  is  diviried  into  huge  farms  devoted  lo  the  leariag 
of  cattle,  sheep,  goats  and  bones.  On  the  Kaina  m  mimcroM 
ostrich  farms.  Luceme  is  very  bngely  grows  as  fodder  for  the 

cattle. 

The  native  fauna  was  formerly  very  rich  in  big  oame,  a  fact 

sufficiently  testi6ed  by  the  ttamcs  given  by  the  ear^-  European 
settlers  to  mountains  and  streams.  The  lion,  elephant,  rhinoceros, 
hii>popotamus,  giraffe,  butt.ili!,  (juattga,  wbra  and  other  targe  animals 
were,  however,  during  tlic  iHth  and  Itjth  centuries  driven  out  of 
till-  tiiiire  s.)utl-.etn  rej,io[is  ith.iii.,li  .1  tVvt  elephantv  and  buffaloes, 
now  carefully  prcstrveil.  are  Mill  found  at  the  Cape),  the  quagga 
being  totally  exterminated.  In  the  Kalahari  and  u  the  eaatcm 
lowlands  (from  Zulubnd  to  the  Zamberi  ddta)  moit  of  these anhnals 
are  still  fmmd.  as  well  as  the  eland,  wildebccet  and  RnMbok  The 
leopard  icalled  a  tiger  in  South  Africa)  is  still  Umf  iTtfflimm  fal 
all  mountaiuiiiis  regions.  Spotted  hyeiuis  and  jackals  Sn  also 
numerous.  The  kudu  is  now  tlie  most  common  of  the  hicer  ante- 
lo)ies,  the  duiker  and  klipspringer  are  among  the  smaller  aMclopeastiU 
existing  in  large  numbers.  Babgone  am  ceanBoa  ia  some  dutifcts. 
Birds  include  the  ostrich,  great  kori  boftaid.  the  eagle,  vultm, 
hawk  and  crane,  franeolin,  golden  cuckoo,  loorie.  scarlet  and  ydlow 
fuu  hes.  kinnh^her.-N,  ivirrots  (in  the  eastern  regions),  pelicans  and 
flan-iin'<()es.  'Ihere  arc  thirty  varieties  of  snakes.  I.oeiists  arc 
cont-pieuoiis among  the  comuu.n  phigiiesof  the  countrv'.  In  P  b' xlesia 
ani\  on  the  cast  eoa.st  the  t^tetse  fly  is  found  and  tcnnitcs  arc  widely 
di-tri'Liuted. 

I iih,'.lnl,i>ils. — The  aborigines  of  South  .Africa  are  represented 
by  the  Hushmeii  and  Hottentots,  now  found  in  any  racial 
purity  only  in  the  Kalahari  and  in  the  southern  part  of  German 
South-West  Africa.  All  the  other  natives,  popularly  called 
Kaffirs,  are  members  of  the  Bantu-negroid  family,  of  whom  they 
here  form  three  distinct  branches:  (i)  the  Zulu-Xosas,  origin- 
ally confined  to  the  aouth^i  seaboard  between  Ddagoa 
and  the  Great  Fish  Kiver,  but  later  (19th  ceattiiy)  apiead  fay 
cooqaeat  over  Gaaabnd,  paita  of  Hw  Ttanavad,  and  Khodnto 
(Matebddand),  (s)  the  lltalawtw,  with  the  kndied  Jamto. 
on  the  contiaeatal  plataau  from  the  Orange  to  the  Zambezi,  and 
ranging  westwards  over  the  Kalahari  desert  and  the  Lake 
Ngami  region;  (3)  the  Cha-Hrrtro  ami  ift.-,  Mp,:.  confined  to 
German  South-West  Africa  beiwccn  Waliish  Hay  and  the 
Kuncnc  River. 

.Ml  these  mixed  Bantu  peoples  are  immigrants  at  various 
periods  from  beyond  the  ZamlKzi  I  hi  r4(  1  huan;f:..  who  ULtupy 
by  far  the  largwt  domain,  and  preserve  the  totcmic  tribal 
system,  were  i>ro!iably  the  first  arrivals  from  the  north  or  the 
north-sea  coastlands.  As  early,  probably,  as  the  8tfa  century  aj>. 
Arabs  had  formed  a  settlement  on  the  coast  at  Sobh,  130  m. 
south  of  the  mouth  of  the  Zambezi,  but  thef  got  no  further 
south  nor  do  they  appear  to  have  penetrated  intaad,  Ibooill  tbiy 
traded  for  gold  and  other  articles  witb  the  tahaUtMlIt  «f  th« 
northern  part  of  the  plataaa^ho  boilden  of  the  AaMyaa 
and  other  lafaia  in  wittt  is  now  Rhodesia  (q.v.)  The  iiiiatic 
inhahftanta  of  South  AMca  ol  the  present  day  are  mainly  bdiu 
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coolies  brought  to  X.ital  since  i860.  The  white  races  represented 
are  mainly  Dutch  ami  liriiish;  colonization  hy  Europcarj  races 
dating  frum  the  17th  century.  There  arc  a  few  thou<uind 
Gcrni.ins  .mil  I'lirtUKuci'",  chietly  in  the  terrilories  belonging  to 
their  rc-^;M-r:ive  countries.  The  table  on  p.  464  shows  the 
inhabitant  1,.  white  and  coloured,  in  the  different  territories 
into  wixicb  South  Africa  ia  divided,  and  alao  the  area  oi  tiicse 


It  wUt  be  MM  llMt  the  jpopidadon  la  apane.  lew  than  6)  persons 
|icr  squaK  mBtk  (Bxchiainc  the  BectiiMTiawnd  Protectorate  and 
German  South- Wot  Africa,  which  rontain  very  large  desert  area*. 
ihf.  |K>pulatiail  U  llightly  over  7  (ter  »<ju:ir<?  mile.)   in  Britixh  South 

Africa  the  ottlourtJ  races  are  nearly  five  times  as  numimus  as  the 
whites.  The  uroat  majority  of  the  coloured  inhal  intu-  .irc  Baiiti-s 
of  pure  blood,  but  the  total  coloured  popuUtion  includes  in  the  Cape 
VnniMet  WMM  poma  of  otead  wood  (chiefly  white  and  Hot- 
leaMt)  and  In  Natal  100^918  Adatfai.  Save  in  tna  Genua  colony 
the  oBicial  mums  do  not  discriminate  between  the  nationality 
of  the  white  inhabitants.  Tho!<e  of  British  and  Dutch  oricin  arc 
probably  about  cqu.\l  in  number*,  but  a  very  large  proportion  nf 
the  Hriti^h  inh.iliiiiints  livi'  in  the  towns,  the  country  poj>ulation 
being  in  most  di&tricts  predoh.  antlv-  Dutch.  I'hc  chief  cities  arc 
Cape  Tom  (am.  1904. 77. i'ort  Elizabeth  02,959),  East  London 
and  Kimbericy  (34.3JI)  in  the  ("ape  province;  Dorhan 
(67,S47)  in  Natal;  Johannesburic  dss/'*!)  ant!  Pn-toria  (^(>My))  in 
the  Transvaal:  and  Bloemfonicin  (.VV^t^.li  in  the  Orange  Free  Mate. 
Salisbury  and  liuluwayo  are  the  chief  towns  in  Southern  Rhodesia. 
The  only  town  of  any  yizc  out-i  lc  i  ' i  I  i  1  '  i -^h  {XHSeSlioO  Is  LotlRn^O 
Martjues  (Pop.  1907.  9«49)  in  l>i  Linin  l'..iy. 

E»i»mie  CimdHtoit. — Orinnally  regarded  by  Europeans  merely 
as  a  convenient  dtp6t  for  anips  on  their  wa>^  to  India,  the  weaKn 
of  South  Africa  for  long  consisted  in  its  agricultural  and  (laxoral 
resources.  Mealies  and  wheat  were  the  prinripal  crops.  UVuI, 
mdh.iir  and  o-iirirh  ffalhiTs  were  the  chief  exjHirt^,  the  onlv  itiim  r.d 
c\| ■<jrti-i!  Ix'iii,:  1  '>p()fr  (Iron)  the  Nama<|ualand  niinen).  The  i>\fn- 
ing  up  of  the  diamond  mines  at  Kiraberie>'  tlb70)  followed  (l^bO) 
by  dae  discovery  of  the  Witwatcrsrand  goldhelds  completely 
revolutionized  the  economic  situation  an<l  pnifoumlly  modified  the 
hirtory  of  the  couMtr\.  Thi  v  U'll,  ^inin-:;,'  hIht  tliitius.  t<j  the 
improvement  of  iH>rt*  ami  tHi-  I  iiili'i-g  1  ■!  r.iilw  iy,,  -jj  that  liy  the 
cioise  ol  the  first  decade  of  the  aoth  cc-ntur>-  the  ri-proach  of  in- 
act.'erv<ibilit>'  from  which  South  Africa  had  imffercd  was  no  longer 
true.  From  the  teaports  of  Cape  Town,  Port  EliwiU-th,  Ka>l 
London,  Durban,  Louren^o  ManitJCK  and  Bcira  railway  linef  run 
to  Kimbericy,  Bloemfontein.  Johannesburg  and  Prctona.  while  a 
trunk  line  extends  north  from  Kimlicrlcy  through  KhcKlcsia  (in 
WUch  (fold  milling  lu  g, 111  mi  ,111  eiitcnsixe  w.ile  in  tf\<^Hj  and  ucrow 
the  Zambezi  below  the  Victoria  Falls  into  the  Congo  basin,  «herc 
it  ser\°es  the  Katanga  mineral  area.  The  distance  from  Cape  Town 
to  Katansa  is  over  3100  miles.  The  German  terriiorv  is  also  pro- 
vided with  raihraya.  intended  cvemnaUy  to  link  wita  the  Uniish 
systems.  Tlieatandaid8auKels3ft.6in.andln i9lOiome  12,000 m. 
of  railway  were  open.  In  nearly  every  instance  the  niilua^-s 
arc  state  owned.  Ui.ile  grild  and  di.imond  minin..;  ci  i.t  nn.-  the 
greatest  of  South  African  industries  other  sources  of  wealth  have 
been  added.  In  the  Cape,  Natal  and  the  Transvaal  coal  minln,.;  i-. 
larxeljr  developed;  in  the  Transvaal  and  the  Cape  tobarao  is  grown 
cnienaivdy:  s'lK.ir.  te.i  and  other  tropical  and  sub-tropical  produce 
are  lareely  cuh^.itei!  in  \.ita]  and  the  Portuguese  territory,  and, 
since  1905,  mcidiet  have  become  an  important  article  of  export. 
There  are  few  manufactures;  amoi^  the  chii  i  iire  the  making  of 
wine  and  brandy  in  the  Cape  pro\ancc,  and  tfuur-milling.  Cattle 
and  roealies  constitute  the  most  valuable  possessions  of  the  natives. 
The  imports  arc  of  a  general  nature,  textiles  and  food-stufis  being 
the  OMMt  fanporunt. 

hrfttHtH, — The  scanty  rainfall  in  many  parts  of  South  Africa 
and  its  unequal  distribution  necessitates  a  system  of  artificial 
irrigation  unl<->-.  much  of  the  l.ind  In  .dl.iwed  lo  rcni.iin  uncullivaled. 
But  in  many  regions  the  soil  is  deficient  in  phoH>hates  and  nitrates, 
and  lam  irrigation  works  can  be  nrofitable  only  in  districts  where 
the  soil  ia  exceptioaally  fcrtik,  Befwe  ity?  Httle  wna  done  to 
make  use  of  the  water  resources  of  the  country.  In  that  year  the 
Cape  legiiJaiure  provided  for  the  oonsiiiutton  of  irrigation  boards. 
Later  boring  oiierations  were  undertaken  by  the  };nvernment.  ami 
the  advice  of  engineers  acquainted  with  Egyptian  and  Indian  irriga- 
tion works  sought.  A  report  was  drawn  up  by  Sir  (then  Mr)  \\  m. 
Wilkocka  in  tm  In  wfaidi  be  estimated  that  then  were  in  the  Car'' . 
Orange  Free  State  and  the  Transvaal,  3,000,000  actes  which  could 
be  brought  under  irri^tion  at  a  cost  of  about  ^■^o.noo.ooo.  The 
value  of  the  land,  in  its  arid  condition  almost  nd.  when  irrigated 
he  place*!  at  some  £100,000,000.  None  of  the  S)uth  .Xfricuin  govern- 
ments was,  however,  then  in  a  position  to  undertake  large  works. 
At  the  Cape  the  census  of  I904  gave  41^,6^8  acres  as  the  area  under 
inigatian*  an  increase  of  io<s,S37  acres  since  1 89 1 .  In  the  itobertson 
diemct  •  canal  (completed  in  1904)  "  n>-  lon«  took  off  from  the 
"  '  fHfanrandfaitfliiednlaigeattntwiththereaultthat  Robert- 
'  I  as  the  second  richest  district  in  the  province.  Over  the 


Karroo  and  other  arid  regions  some  10,000  boreholes  had  been  sunk 
to  depths  varying  from  so  to  500  ft.,  their  yield  befatt  60^000,000 
gallons  a  year.   The  value  of  Und  under  artesian  WHi  hrigatioB 

{f.g.  in  the  ("iraafT  Keinci  district)  ha*  increaxetl  from  ios.  to  £mo 
jn  r  iiii>rKen.  Mitre  important,  however,  arc  the  su;i)ilii>  to  be 
derived  from  the  control  of  BcMxl  water,  millions  of  cubic  feet  of 
the  best  soil  being  annually  washed  into  the  sea.  The  Boer  govern- 
ments had  done  Tittle  to  promote  irrigation,  but  during  1905-1907 
a  strong  intercolonial  commission  investigated  the  subject  as  it 
alTcx'ted  the  Transvaal  and  Orange  Free  State,  and  their  final  report, 
issucfl  at  Pretoria  in  1908,  contains  full  particulars  as  to  the  irrigation 
(los.sitiilities  in  those  provinces.  M  \fiitt  35o,<xx)  acres  in  the  Trans- 
vaal could  be  iemuneratively  irrigated,  and  a  proportionally  large 
area  in  the  Onaie  province.  In  riatal  an  act  of  1904  inve  power 
to  the  eovanunent  tn  fbeward  ur^iatbn  schemes.  Under  that 
act  the  Winterton  Iirintian  Setttemem  (18,000  acres)  was  formed 
on  the  upper  Tngda.  In  1909  an  irrigatiim  congress  representative 
of  ill!  the  goveminents  of  British  South  Africa  was  held  at  Robertson, 
in  the  Cape  province. 

Comnurte. — ^AU  the  Britisli  stales  and  territories  are  members 
of  poataL  tihyaphie  and  ctOMa  ludoaa.  The  custoais  are  of 
a  protective  maractcr,  while  then  It  a  rtfaate  on  goods  from  Great 
Britain  and  British  possessions'  (see  below.  Utslory).  There  Is 
internal  free  trade  throughout  the  Union  of  South  Africa.  The 
cuHionis  taritf  in  the  Portuguese  pos«e««ion«  is  of  a  hi>;hly  protective 
aiinri-;  yiKjds  coniing  from  Porini^al  juy  ■.nc-tenth  of  the  dues 
levieiJ  on  foreign  goods.  In  German  South-West  Africa  no 
discrimination  is  nwde  as  tn  the  oonntiy  of  origin  of  toipafta. 

A  South  African  Custoais  Ststistiai  Bureau,  which  deals  with 
the  external  trade  of  British  South  Africa,'  was  established  in  July 
1905,  The  statistics  issucil  by  the  bureau  showed  a  total  volume 
of  trade  in  1905  of-  £72,910.000  made  up  as  follows:  ImjKirts 
jrj9,85o,or.>o  fincludinf;  £4,ioH.ooo  reeeived  (hrmi^-h  Portu^iuese 
ports) ;  expi:irts  £43,050,000.  Of  this  amount  £.25,644.000  was  put  as 
the  \-alue  of  law  noM  exported,  and  £9,3^7,000  as  the  value  of  the 
diamonds  shipped.  Only  £414,000  worth  of  goods  was  exported 
via  Portuguese  ports.  For  ny>7  the  figures  were:  Value  of  total 
trade  £"4,i5?.ooo;  impcjrts  /2<>,930,aoo,  exports  £48,233,000. 
tiCKxls  valued  at  £4.0^1, .^77  nteivi-d  through  Portuguese  ports 
are  includ<-<l  in  the  in;!K>rts,  and  goods  valucilat  £507,000  shipped 
at  Portuguese  ports  in  the  exports.  The  \'alue  of  raw  gold  exported 
in  1907  was  £29.5  to.ooo,  of  diamonds  £9.973.oaa  In  1^  the  figures 
were:  Total  trade  £70,093,000;  imports  £34438^000  (including 
4,f»4i,ooo  via  Portuguese  f>ort«):  exports  £4?,655.ooo  (including 
St  ^.iToo  from  Portuguese  ports).  The  raw  gold  exjioni-d  was  worth 
32,047,000  but  the  export  of  duimonds  (ell  10  £4,79^,000.  In 
1909  the  value  of  the  itnp<irt«  into  British  South  Africa  was 
returned  at  £j9,S42.ooo;  the  value  of  the  exports  at  £51,151,000.* 
Of  the  imiH^rts  over  £16,850,000  came  from  the  Umtcd  itundOM. 
over  £a.S4o.'xio  from  .\ustralia.  £2.450,000  from  Germany,  and 
£3.195,000  from  the  I'nited  St.ites.  t)f  the  exports  raw  gold  was 
^■alucd  at  £3.^..W.cxx),  diamonds  at  £6,370,000,  wool  at  £3.728,<xk> 
and  ostrich  frathers  at  £2,*i9l  .cxx).  The  value  of  the  imports 
through  Delagoa  Bay  ana  other  Portuguese  ports  was  £6,795,cxio, 
the  exports  from  Portuguese  ports  were  valued  at  slightly  over 
£500,000.  In  the  four  years  the  imports  fnm  the  United  Kingdom 
were  about  5S^'<.,  from_  other  pans  of  riie  empire  13*L  (n  the 
e\[iorfs  the  I'nited  Kingdom  totjk  some  9,'|,  1  ;  a  considerable 
'iu.imity  of  South  African  nnwluce.  es|xiialK  wisil,  shi|)|Hil  to 
England  ultimatdv  however  fintU  its  w^ay  to  other  countries.  Next 
to  (ircat  Britain  the  countries  doing  most  trade  with  South  Africa 
are  .^uslralia  ami  New  Zealand,  Germany,  the  United  .Stales, 
Canada,  Brazil.  Indui,  Belc;iinii.  Ilolhind  and  Fmiwe. 

/fe/ili<Mi.--Thc  great  majority  of  the  wMte  Inhabitants  are 
Protestants.  Most  of  those  of  Dutch  descent  arc  memlK-rs  of  the 
Dutih  KeiornicMj  Church  iScdetdutlsch  Ihnorn.de  Kcrk\.  the  >talo 
church  of  the  early  Cape  ci>l<ini.si»,  or  u(  chiinhi-  foritieil  by  dis- 
sentient  members  of  the  ori^imal  church  such  as  the  Grrriortr.rffde 
Ktrk  (the  "  IJnpper  "  Church),  a  bninch  (introduced  in'  1858)  of 
the  Separatist  Ref armed  Church  of  Holland.  These  churches  an 
Calvtnistic  in  doctrine  and  Presbyterian  in  organisation.  Until 
IN43  the  Cape  synod  was  controlled  by  gov  ernmint  conmiissinners; 
it  wa,  then  Riven  power  to  rcguUite  its  own  u  ti  rtial  alTairs.  'Mu  re 
arc  separate  synods  with  indeiicndent  auth<irity  for  the  congrega- 
tioos  of  the  Dutch  Reformed  Churches  in  the  Cape,  Orange  Free 
State  and  Transvaal  provinces.  The  Doppcrs  ("  toundbeads  "} 
and  other  dissentient  bodies  have  ako  separate  synods.  Besides 
these  churches  there  are  a  number  of  Lutheran  congregations  among 

the  Dutch  siK'.Tkini;  ]iopulation. 

The  South  .Mritans  of  British  descent  arc  ilividcd,  mainly,  into 
Anglicans,  VVcalcyan*  and  Fresbyterians.  The  Baptists  and  Cod- 
pepitionalista  are  mailer  bodiea.  AN  fonn  independent  duttchca 
Ml  commuflton  with  Oe  modwr  (fe-  '.bca  in  Gnat  Britain.  The 
oMest  esublMiad  Is  that  of  the  FrasbyMrianSi   Tha  Anglieui 


I 


■  The  total  amowit  frfmlad  fal 
<  Including  Nordt*Wcst 


*  For  the  six  montha  Jnnuny  10  Jvm  1910  the  lignna  wen: 
imports  £i4,77iMX»;  espaita  ft4.n«jWa. 
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organization  dates  from  1847.  Betnp;  declared  by  judicial  decitton 
in  1863  a  voluntary'  Iwly,  the  Anglican!)  forniod  "  The  Church  of 
the  Province  <j(  South  A(rica."  It  is  dividf<l  ituo  ihr  dioceses  of 
Cape  Town,  Graham's  Town,  Maritzburp  (Natalj,  Kaiiraria.  Blocm- 
fontciii,  Pmoriai  Zululand.  Manhnwihiid  mu  tiilioiiibo.  The 
hwt-tuuned  dioccM  b  that  part  of  Ptoitucucw  uut  Africa  aotttli  of 
the  Sabi  river;  the  Mashonaland  dioeese  includes  the  PortueucM; 
territory  between  the  Sabi  and  the  Zambezi.  German  South-Weal 
Africa  is  not  inc)udc<l  in  the  AnRlican  organization.  The  metropoh- 
tan  U  thi'  .m iiln^IiDp  (if  (  .i\tc  1  own.  The  cont<lini(ion  of  the  church 
wa»  drawn  up  at  a  i^rovincial  synod  in  1S70.  It  accepts  the  doctrines 
of  the  Cbureh  of  Engbnd.  but  acknowledges  none  save  its  own 
oodcaiasticDl  tribunals,  or  such  other  tribunal  as  may  be  accepted 
by  the  provincial  synod — In  other  word™  it  rejects  the  authority 
of  (he  Kii)ili>h  jirivy  l  ouncil.  BiNhoji  Colenw  of  Natal  and  other 
AnKliciins  liit!  ni>t  accept  the  authority  of  the  proxTncial  s>'nod. 
rt-jjunling  theniL-eKch  in  .ill  rL>|«.vt-.  incirilitr-.  of  ihe  (  hurrh  I'f 
England.  This  was,  c.i(icci.illy  in  N.ilul,  the  luiiisc  of  iirolonsed 
controvcfqr  among  the  tnember»  of  the  Anglican  community.  By 
1901,  however,  the  majority  of  the  "  Church  of  England  party 
were  represented  in  the  provincial  syno<l.  Nevertheless  the  tenipor- 
ahiic^  ol  this  party  remained  in  the  hands  nf  curutnrs  and  not  in 
the  possession  of  the  pro\'in!  i.il  rluin  li.  In  tqio  the  jir.ictical  I 
amalgaitl^il  i<j:i  i>(  tlie  two  Ixwli.  ■  w.i-  I  III.  II  :|  I       further  N.via:  : 

The  Rotnan  Catholics  area  comparati\  cly  sniaii  IxmK  ;  the  nv,ijunty 
of  their  adherents  arc  found  in  the  Cape  and  Natal.  At  the  head 
of  their  organizations  are  vicars-apoHlolic  for  the  Cape  (eastern 
d ist  rir  t ) .  I  he  Ca I >e  ( western  distckt),  natal,  Otaaie  River,  Kimberlcy 
and  the  Transvaal,  and  jWtfccta  apwlolic  lor  Buntoland  and 
Zambezi  (or  Khudcsia). 

All  the  churches  maintain  muuions  to  the  luttives.  The  first 
to  enter  the  field  were  the  Jesuiu  and  Dominicans,  who  laboured 
on  the  eottth  can  coa!<t  and  among  the  subjccte  of  the  monomotapa 
(*et  FOKTtiODlSB  East  Africa).  Their  work  lasted  from  about 
.1560  to  1760,  but  it  has  Kft  liiile  trace.  The  early 
modern  mi>.-.ioci-.  were  all  iVi>te-.tant.  A  iMora\ian 
mission  to  the  Hottentots  was  liegun  in  1737,  continued 
to  1744  and  was  re-established — against  the  wishes  of  the  colonists — 
in  1792.  Bcfora  the  close  of  the  century  the  l^ndon  MiMionar)- 
Society  entered  the  fidd.  The  work  of  thi»  society's  agents  has 
Iwd  a  greater  influence  on  the  history  of  South  Africa  than  that  of 
any  other  religious  Nxlv  save  the  Dutch  kcfijrmtfl  Church.  Next 
in  order  came  the  We-leyans  ami  iIil  (  ,!.i-i.inv  .\1  l^.^iuIwry  Society 
(Presbyterian),  the  last-named  .society  IouikIIiik  in  the  statimi 
of  Lovcdalc — now  the  most  important  inntitutioti  in  Stiuth  .Afri.  .* 
in  connexion  with  native  missions.  In  1839  the  I'aris  EvanKclu.il 
Society  (whose  agents  have  laboured  chiefly  in  Uasuto  and  Harotsc 
lands)  sent  out  their  first  miaaioaarie*,  wno  were  clo!<ely  followed 
by  the  agents  o(  iiiher  societies  (see  Missions).  The  Roman 
Catholics  entered  tlie  field  later  on.  By  the  end  ot  the  19th  century 
fuUy  5  %  of  the  total  native  population  professed  C'hrLstianity. 

The  Jews  form  a  aoiall  but  infltieotial  community.  There  are 
•omc  thousands  of  Mahommedana  in  the  Cape  (chiefly  Malays)  and 
krger  numlterii  in  Natai«  vbeie  thcM  ia  alio  a  laisa  Hindu 

'~*        ^ORw  kaa  ha  owi 


tion.  At  Louren^o  Marquca  the  Chtiw  eoloiqr 

and  religious  serxiccs. 

Law.^ — The  basis  of  the  common  law  of  British  South  Africa  is 
the  Roman-Dulcli  law  as  it  exiiled  in  Hollniid  al  the  end  of  tlie 
iSth  century.  This  was  simply  the  old  Roman  jurisfinxicncc 
embodied  in  the  legislation  of  Justinian,  modified  by  custom  and 
legislative  decrees  during  the  course  of  the  ccnturjt;.  which 
wilncssc<i  the  srosvth  ui  civilization  in  Europe;  and  it  is  to  all 
intents  and  purposes  the  jurisprudence  which  was  the  foundation 
of  the  Code  Napolton.  It  was  ia  part  closely  akin  to  the 
"  modem  Roman  law  "  which  is  practised  widely  over  the  con- 
tiimit  of  Eurofic,  and  even  in  Scotland,  at  the  present  day. 
Hit  «ntliocitk*  upoa  the  comoioa  law  in  South  Africa  an:  the 
Dutch  eonneoUrtois  upon  the  dvO  law,  the  tUtnte  law  of 
HoUand,  the  deriafent  A  the  Dutch  cotuta,  and,  failing  thcie, 
the  corpus  Jurit  ehOis  itielf. 

In  the  period  which  has  cUpscd  since  the  establishment  of 
British  rule  al  the  Cape  the  law  h.ts  been  considerably  modified 
and  akeriil.  h  ilh  by  leKislation  and  by  judicial  decisions,  and 
it  is  not  loo  much  to  s:'.y  lh;it  at  I  he  preseist  time  there  exists 
hardly  any  material  dilTeretue  in  urinciple  over  the  greater  part 
of  the  field  of  jurisprudence  between  the  law  of  England  and  the 
law  of  South  Africa.  Th"  law  of  conlrarts,  the  law  of  torts, 
the  mercantile  law,  the  law  relating  to  shipping  and  insuratice, 
not  to  mention  other  subjects,  are  practicaUy  identical  with 
those  of  England;  and  even  the  criminal  law  is  virtually  the 

'  For  the  sections  here  incorporated  on  South  .African  law  and 
huvMI*  we  are  indebted  to  the  Lite  J.  W.  Leonard,  K.C.  (d.  1909), 
twiee  nttamey-ccnecal  of  Cape  Colony. 


same,  thou^  the  gntMr  dnatidty  of  the  dvfl  jurisprudeoce 
allows  fewer  oppoitiuiities  for  the  escape  of  malefactors,  notably 
in  caacs  of  fraud  or  falsity  in  any  form,  than  exist  under  the  law 
of  England.  The  constitution  of  the  courts  is  bued  on  the 
example  of  the  English  judiciary,  and  the  ruk-s  of  evidence 
and  procedure  are  prartically  the  same  in  (jciih  criminal  and 
civil  cases  as  in  lOnnland.  All  serious  cases  of  crime  are  tried 
before  a  judnu  and  jur>-.  with  the  some  formalities  and  safeguanis 
as  in  England,  wliile  minor  ofTencc-s  are  dealt  with  by  stipendiaiy 
magistrates  possessing  a  limited  statutory  juindictioa.  Ia 
criminal  cases  it  is  necessary  for  the  juiy  to  find  a  tinaaiawui 
verdict.  In  ci\il  cases  either  party  may  demand  a  juijr,  n 
privilege  whkh  is  seldom  enidied;  but  in  a  civil  caae  the  verdict 
of  the  majority  of  juiws  ptevaib. 

The  most  mailced  dillmace  between  the  Enr,)ish  and  South 
African  systems  of  law  Is,  as  might  be  cxpecte<i,  to  be  fotmd 
in  the  law  relating  to  real  property.  In  South  Africa  there  is 
a  rigid  and  universal  application  of  the  principle  of  registration, 
1  he  title  to  land  is  RK'i-iii  r(  1!.  in  all  cases;  and  so,  wiih  a  few 
exceptions,  is  every  servi'.inle  01  rmsrment.  mortgage  tr  charge, 
upon  land.  With  regard  to  the  devolution  of  property  ujX)n 
death,  it  may  be  remarked  that  the  law  of  intestate  succession 
applies  equally  to  real  and  personal  estate,  there  being  ito  law  of 
primogeniture.  The  rules  of  distribution  in  intestacy  differ, 
however,  ver>'  considerably  from  those  established  in  England. 
There  is  absolute  freedom  of  testamcDtaiy  disposition  in  the 
Cape  proince  and  la  •one  other  parts  of  Sooth  Africa.  The 
effect  of  marriage  upoa  the  praperty  of  the  qMNaes  is,  hgr  tl* 
Roman-Dutch  ttw  and  in  the  absence  of  any  ante-nuptial 
contract  to  the  contraiy,  to  bring  about  a  complete  community 
of  properly,  virtually  a  •.inivcrsiil  partnership  between  husband 
and  wife,  subject  to  the  sole  and  absolute  control  of  the  husband 
while  the  marriage  lasts.  The  courts  have,  however,  the  right 
to  inlerf.  re  fur  the  protection  of  the  wife  in  case  of  any  ll.igrant 
abuse  of  the  power  thus  v<>sted  in  the  hixsband.  .'\nle-nuptial 
:.^;rl■eractlls  may  be  of  any  naturr  the  parties  may  choose.  Such 
agreements  must  in  all  cases  be  publicly  registered.  Upon  the 
dissolution  of  a  marriage  in  community  of  property,  or  in  the 
event  of  a  judicial  separation  a  commtunione  honorum,  the 
property  of  the  spouses  is  divided  as  upoa  the  liquidation  of  a 
partnership.  It  is  not  ncccasaiy  here  to  refer  particttlariy  to 
certain  exertions  to  this  gencnd  rakla  ciacsof  divone. 

By  the  oomnMin  law  gUto  betweca  InalMad  and  wtfe  daring 
mairiage  are  void  as  against  creditors.  This  rale  cannot  be 
evaded  even  by  ante-nuptial  agreement.  By  the  statute  law 
of  Natal  post-nuptial  agreements  between  spouses  arc  permitted 
under  certain  conditions,  to  which  it  is  not  possible  now  to  refer 
at  length.  Divorce  is  granted  to  cither  spouse  for  either 
adultery  or  malicious  desertion,  the  (lis!  inri  ions  c■^tabIi^hed  by 
the  Eiigli'^h  law  !>e;ueen  husband  and  wife  in  rc.s{X'Ct  gl  divorce 
being  di.'^rigar.'.e.i. 

iMnpmgc. — The  languages  spoken  in  South  Africa  by  the 
inhabitants  of  European  descent  are  English  and  Dutch,  the 
latter  chiefly  in  the  form  of  a  patois  colloquially  known  as  the 
TaaL  (flcnsan  and  rortugucsc  are  spoken  in  the  possessions 
of  thoae  eonntiies,  but  a  knowledge  of  EngBsh  or  Dutch  is 
freqnettt  even  in  tbost  teciitoffes.)  The  fabtoiy  of  the  Dutch 
language  hi  South  Afika  is  intimate^  bflnad  n  with  the  histoly 
of  the  South  AMcan  Dutch  people.  The  bsan  of  the  language 
as  spoken  to^y  is  that  17th-century  Dutch  of  Holland  which 
the  fiist  settlers  brought  to  the  country;  and  although  the  Dutch 
of  Holland  and  the  Dutch  of  South  .Africa  ditler  very  widely 
to-d."»y,  Cape  Dutch  differs  less  widely  from  the  Dutch  language 
of  ihc  17th  ccntur\-  th,in  from  the  modern  Ii'.iii  li  <.if  I'lilland. 
The  tongue  of  the  vast  majority  of  the  Dutch-speaking  inhabitants 
may  thus  be  said  to  l>e  a  degenerate  dialect  of  the  I7th-centur>' 
Dutch  of  Holland,  with  a  very  limited  vocabidaiy.  The 
limiting  of  the  vocabular>'  is  due  to  two  reasons.  In  the  first 
place,  the  early  settlers  were  drawn  principally  from  the  peasant 
class,  being  diiefly  discharged  soldiers  and  saHois;  and,  further, 
when  once  settled,  the  necessity  for  making  the  language  in- 
tdligible  to  the  natives  hy  whom  the  aettkn  ^ 
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to  •  stlB  furtlier  atmpli&cation  of  spaich  ■tnetun  and  coitail- 

meat  of  the  vocabulary.  There  thus  grew  up  an  ungrammaticBl 
dialect  of  Dutch,  suited  only  to  the  most  ordinary  requirements 
of  the  rv(  ryi!ay  life  ui  ;i  rjr:il  [xipulaiiou.  It  became  a  lan- 
guage with  iiiiLiie:  J.  synUx  nor  a  literature.  At  the  same  time 
it  remained  in  character  almorit  entirely  Dutch,  no  French 
in  spite  of  the  inrorpi)ration  into  the  [lojiulation  of  the  HugUf- 
n  ii  LTiii^rautb  — ami  oiJy  a  few  Malay  words  litniing  a  place  in 
the  iaal.  But  side  by  side  with  this  language  ol  everyday  liic 
a  purer  form  of  Dutch  has  continuc<l  to  exist  and  find  its  uscb 
under  certain  conditions.  It  must  be  borne  in  mind  thai  the 
Boers  of  eveiy  grade  have  always  been  more  or  less  scdu]ou.sly 
ioatiucted  in  religious  subjects,  at  all  events  to  the  extent 
tequired  to  fit  them  for  formal  membenhip  of  their  church, 
and  in  all  their  modeiinga  thw  liavie  luualhr  been  attended 
by  tfadr  paitu  Thm  Dutch  BiUe  aad  Cattcbiam  are  written 
JnpweDutcih.  ThelancttafaoitheDiildiBIUciBMaaajeatic 
M  that  of  the  Bngliih  TCfrian.  Meveover,  tha  aervioca  of  the 
Cliorch  have  always  been  conducted  in  grammatical  though 
simple  Dutch;  and  the  clergy.  In  their  intercourse  with  the 
pcoi'V-,  have  as  a  general  rule  abstained  from  conversing  in  the 
ordinary  dialect.  The  Boer  thus  has  but  slight  ditTiculty  in 
readiiig  and  unricrsr  imlinK  [lurc  Dutch.  Under  the  intlucnce 
of  .\trirander  nationalism  strenuous  efforts  have  been  made 
to  teach  the  language  in  the  s<;hix>ls  lhiin:>;ii<jiit  the  greater 
part  of  South  Africa.  In  the  Transvaal  ami  Or.-jngc  Free  State 
education  wa-S  imparted  almost  exelusively  in  Dutch.  All 
{Mtblk  business  in  the  government  otlices  and  law  courts  was 
eondacted  in  the  language,  and  the  Transvaal  at  the  time  of 
ita  annexation  by  Great  Britain  was  being  gradually  inundated 
by  officials,  railway  servants  and  others  introduced  from  Holland, 
who  ipoke  modem  DutciL  Officially  throuibottt  the  Unioo  of 
South  Africa  both  language  an  now  on  a  footinc  of  aquaUty. 

Throughout  South  Africa  a  numb<>r  of  words.  m.iinly  Dutch,  are 
in  general  uk  by  the  Engliih-»peatcing  inhabitants  and  also,  to  a 
considerable  extent,  among  the  natives.  The  most  cnwmnn  of 
these  words,  with  their  English  mcanini^.  are  here  set  forth.  When 
not  otherwise  stated  the  words  arc  of  Dutch  orinin:— 

a  spear  used  by  the  KalTu-  tribeii;  a  word 
adapted  fnim  tha  FartugucM,  but  of  Berber 
origin. 

a  plain  or  open  Stretch  of  ootmtry  covered 
with  thin  wood  OT  buih.    Often  written 

bushvcld. 

(literally  witiicf'^ci;  "  poor  wIih.l  -,"  thi  name 
given  by  ihc  Uoers  to  the  laodlcas  whites, 
Kangeia^  at  ianntb  Ac 
valley, 
village. 

Ii>rtl  (a  •■  l  a,ll  "  word), 
plots  of  land. 


Bywonen 


Daal     .    .  . 

Dorp 

Drilt      .  . 
Er\'an  (sing,  erf) 
Fontcin  . 


Hoeic 
lamn  .   .  . 
KaSr    .    .  . 

Kanno  .    .  . 

Kloof    .    .  . 

Kop  ... 

Knal    .    .  . 
ICnAti  (or  Krans) 

Nek  ... 
Poort  .  .  . 
Rand    .    .  . 

Ruggena    .  . 

Slim  .... 
Shrft  ... 


fountain,  -ipring. 
corner,  angle,  hook.  Common  in  place-names, 
to  harnessu 

(.^rabic  for  unbeliever  [In  Islam])  »  native  of 

Bantu  stock:  more  IikwIv  any  native. 

any  arid  district;    now  the  name  of  definite 

regions  (from  the  Hottentot}. 

tiMurc  or  crcvicot  hcnoe  a  mvinc-or  narrow 

valley. 

OjtsnUy  head)  a  hill,  gaaamlly  founded. 
Flat-topfied  hills  are  UsuaDy  called  tafel 
'tabid  or  niat  (Hat)  betgs. 

a  Utile  liill;  the  name  given  to  the  iM<Utc<l 
prnilrd  hills  which  area  characteristic  feature 
of  the  plains  of  South  Africa, 
an  enclosure,  hence  a  n.itive  village.  Prob- 
ably (nun  the  Portuguese, 
an  overhandng  wall  of  rock,  hence  a  steep 
cliff,  a  predpice.  A  "  Taal "  word  deri\-cd 
from  the  Dutdh  tfOM,  a  wieath.  duplet  or 
cornice. 

literally  neck  )  mountain  passes  or  pains 

literally  gate  (    between  mountains. 

"  ir,  adEC.  hence  a  low  and  ti^n.itlv  round 
.toflnlts. 

riftges,  applied  to  undulating  slopes  or  un- 

irrigated  hilly  country'. 

cunning,  clever,  adroit. 

(Dutch  daati  ditch,  gutter,  email  itreBa. 


spnnc 


Stoep 


(Uteralty  shoot,  sprmMmt,  toapflagnp),  ateaeni, 

small  ri\er.   The  name  given  to  intermittent 
streams  liable  to  sudden  frc^hcts. 
(literally  a  step),  the  name  given  to  the  plat- 
Mm  or  veranda  «f  n  hani>  Tha  ataw  la 
■haded  by  a  roof  and  b  a  Cavourita  lundia 
vous  for  the  household  and  for  ^aitora. 
Formerly  all  South  African  houses  had  stoeps, 
but  in  the  central  parts  of  the  laryer  towns 
the  V>uilding'i  are  now  without  verandas, 
(literally,  pull,  tug,  Irekkrn,  to  draw  or  pull), 
to  leave  a  pfama,  to  take  a  journey;  alao  the 
distance  covered  in  a  journey, 
field.   The  name  given  to  open  plains  and 
to  the  grass^ovcfCd  plateaus  of  the  interior, 
a  hollow  filled  with  water  during  rainy 
weather, 
(o  unharness, 
outlander,  •',«.  a  foreigner. 


Trek  .  ,  . 
Veld      .    .  . 

Vlei  .... 

I  itspan  . 
Uiclander 

Among  other  Dutch  words  freouently  ua^  in  place-names  may  be 

instanced:  rhcnostcr  (rfainaceros)  olifant  (elephant),  mooi  (pretty), 
ntixldrr  (mud;,  klip  (cliff),  berg  (mountain),  bure  or  stiid  (town), 
zwart  (blacki,  khin  (litlto).  gnxjle  (great),  brettle  (tiroad),  niiuw 
(new),  zuur  (sour;,  'LK'kKi:   liucl.  1. 

A  number  of  Dutch  weights  and  measures  arc  also  in  general  use. 
Thm  include:  nuid  «3  busheWi  nioipn  aa^iifiM  acna.  A  Cape 
(ooa  equala  13*396  EagUib  feet,  and  n  Cape  ton  cotaina  aooo  lb. 

Q. — COMRITUIJON  OF  TBE  UmOH  Ot  SOITIB  APRICA 

In  accordance  with  the  pn>v3sions  of  an  act  of  the  Britfoh 
Parliament  (South  Africa  Act  igoy)  Cape  Colony,  Natal,  the 
Transvaal  and  Orange  River  colonies  were  united  under  one 
government  in  a  legislative  union  under  the  British  crown. 
The  I'niim  of  South  .Vfrita,  as  the  new  stale  is  named,  was 
e5Labli:,hed  on  the  jist  of  May  lyio.  Upon  its  formation  the 
colonies  named  became  provinces  of  the  Union.  In  the  c.tsc 
of  the  Orange  River  colony  its  title  was  changed  to  Orange 
Free  State  province.  The  colonial  legislatures  were  abolished, 
provincial  councils,  with  strictly  sulwrdinatc  and  delegated 
powers,  were  set  up,  and  provincial  administrators  (local  men) 
rephiced  the  various  governors.  The  history  of  the  movement 
which  led  to  unification  is  given  in  the  following  aeCtiail.  The 
main  provisions  of  the  constitution^  are  as  follows^ 

The  executive  government  of  the  Vidan  b  vested  in  the  Idng 

and  may  be  exercised  by  the  sovereign  in  pencm.  It  is,  however, 
administered  by  a  governor-general,  who  bolda  office 
dnrin?  the  king's  pleasure.  The  governor- general  £j,tajtlye 
Can  ilisn.iss  ministers  and  dissolve  fiarliami'iu.  He  i< 
empo«x-red  to  dissolve  both  bouses  of  the  legislature  simultaneously 
or  the  House  of  Amemhiy  atan.  He  can  nerfarm  no  oAdal  act 
when  beyond  dM  terfitorial  Hndts  of  the  Union,  but  he  ccn  appoint 
a  deputy  to  act  for  him  dming  temporary  absences.  The  governor- 
general  IS  Mttd  tiojoati  a  year  out  of  the  consolidated  funds  of  the 
Union.  He  is  adviseil  bv  an  exoriiti\'C  council,  whow  members 
he  nominales.    The  coiiiiril  ini  lude  the  ministers  ol  st.ite; 

ministers  administcriag  departments  of  state  may  not  excnxl  ten 
in  number.  MitJsters  cannot  hold  ofice  for  a  knwer  period  than 
thne  months  unless  thev  are  or  become  members  of  either  house  of 
parliament.  The  control  and  administration  of  native  affairs  (which 
before  the  Union  was,  except  at  the  Caye.  largely  in  the  hands  of 
the  colonial  governors  personally)  is  versteil  e>iclti.<tvp!v  in  the 
governor  in  council  and  to  the  s.in:f  authomy  is  entrusted  all  miitters 
apccially  or  dificrentially  affecting  Axiatics  throughout  the  Union. 

The  U^liativn  power  is  vcsteii  in  a  pariiament  consisting  of  the 
Sovereign.aSenate.andBHoufieof  Assembly.  The  Senate  consists  of 
40  members,  8  represoiiia<i\'cs  from  each  Ilr^^in^•e,  and  8  members 
nominated  by  the  governor-general  in  council.  !•  our  of  the  nominated 
members  are  selcctc-d  on  the  ground  mainly  of  their  thorough 
acquaintance  with  "  the  reasonable  wants  an<l  wishes  "  of  the 
colouretl  races  in  South  .Mrica.  The  presence  of  both  nominated 
and  dectcd  members  in  the  Senate  is  a  novel  pniviaion  in  the  com* 
stitution  of  the  upper  chambers  of  BritiA  colonln!  fegislatunB. 
The  senators  chosen  in  if)iO  hcAd  office  for  ten  years.  After  1920 
the  I'nion  lariiament  may  make  any  alteration  it  77^, 
fit  in  the  constitution  of  the  s*iiato.  A  senator  must  LtglMmn. 
be  a  British  subject  of  Fiiroju-.m  descent,  must  be 
thirty  years  old.  be  a  parliamentary  voter  in  one  of  the  provinces, 
have  lived  for  five  yearn  m  tha  Union,  and  if  an  elected  jnonber  be 
poeaesaed  of  tmmovafalo  property  within  dM  Union  of  the  dear 
value  of  iCsoo. 

'  For  a  detailed  examination  of  the  con-ititution  and  a  comparison 
of  it  with  the  federal  constitutions  of  (  anada  and 
"  South  African  U'nion,"  by  A.  Bcrriedale  Keith, 
Ste,  Ctmp.  Ltgfslatwn  tor  October  1909. 
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The  HoUwe  of  Assembly  ron-.i<ts  (as  origiaally  con-.tilut<-il,i  of  121 
membera,  elected  by  single- incmbcnKl  constituencies,  each  con- 
stituency i-nntainini;  x->  nearly  possible  the  same  number  of  voters. 
Of  these  member^,  the  C.iiio  I'rovime  returns  51,  the  Transvaal  36, 
and  Natal  atwJ  Oninxc  Krtt-  Stntc  17  ejii  li.  A*  |)«)|)nl.itir)n  increases 
the  total  numticr  of  mcml>er»  may  tic  nii"*^!  to  150.  The  seats 
allntled  to  each  province  arc  <Jcteri:iinc<l  by  it-,  numl>crof  European 
male  adults  trn  asicrtalnoil  by  a  (niiiii|in  iini.il  <i  ii-,ii>,  tfu'  ijuota  for 
a  constituency  iMring  obtained  by  tlivitling  the  total  number  of  such 
adults  in  the  Union  as  ascertaiiMBd  at  the  100^  census  by  the  nundwr 
of  members  at  the  establishment  of  the  union.  The  comminiiKl 
charKcd  with  the  delimitation  of  constitm-nries  Ls  permitted 
to  vary  the  quota  as  much  a«  15%  cither  way.  Members 
of  tin-  Wousc  of  Assembly  must,  like  ■^c^.^t^,rs.  be  British  subject's 
of  Kurofiean  des«-ent,  they  must  tie  qu.ilitit^l  to  be  rcgisterc<l  as 
voters  and  have  lived  for  five  years  within  the  Union.  A  general 
elci  tion  must  take  place  ev«fy  five  yean,  «nd  all  poUa  miHt  be 
taki  n  on  the  same  day.  Tho*  muaf  be  a  iimiiiim  of  periiament 
cvi-rv  year,  so  arraoRed  that  twriwt  mgnth»thall  not  dapse  between 
the  1.1  «t  day  of  one  se^<Mon  and  the  mt  fitting  of  the  next  seaaion. 

1  he  quahfication^  of  i>ar1iamentary  voters  arc  those  which  exinted 
in  ide  several  colonics  at  the  cstalilishmcnt  of  the  Union,  sa\-e  that 
"no  member  of  His  Majesty's  regular  forces  on  full  pay"  can  be 
rensteied  as  a  \'oier.  As  the  franchise  laws  in  the  several  colonies 
differed  the  qualifications  oS  voters  in  the  provinces  differ  aim.  In 
the  Transvaal  and  Onnge  Free  State  provinces  the  franchiisc  is 
rest rii'ted  tO  wMte adult  male  British  subiects.  In  neither  province 
is  there  any  property  qualification,  but  a  six  months"  rcsidonre  before 
registration  is  rii|uire<l.  In  .Natal  U/.i'.)  there  i«  a  l<i»  pmiK'rty 
qualihcation.  In  that  province  coloured  persons  arc  nut  by  name 
debarred  from  the  franchiae,  but  they  are  in  practice  excluoed.  ^  In 
the  Cape  province,  where  there  is  also  a  low  property  qualification, 
no  colour  bar  exists  anil  there  are  a  Urjje  number  of  Kaffir  voters  (see 
Capk  Colony:  CtmstUuUon).  Parliament  may  alter  the  Qualifica- 
tions for  the  vote,  but  no  law  which  would  deprive  coloured  persons 
in  the  Cajx-  province  of  the  fram  hi^L■  can  {.-e  eifot  livc  '"  unless  the 
bill  be  passed  by  both  houses  of  parliament  silling  together  and  at 
the  third  reading  beagnaMl  to  by  aot  law  thaa  two^hiiaeot  tka  total 
number  of  memfaen  of  fwdi  homca.''^ 

Sava  at  nibject,  ultimau^,  to  the  British  parliament  the  Union 
paHiament  is  a  sovereign  body.  The  provinces  have  no  original 
authority',  pofiscssing  onlv  such  iHjwem  a*  are  delegated  to  the>n  by 
the  parliament.  In  certain  ca'c^  the  governor-general  must  reserve 
the  royal  assent  to  bills,  e.t.  an^  bill  aboliahing  the  coloured  vote 
in  the  Capepravinoa.  Tiw  nag  w  giwca  the  powir  to  dwalow  any 
law  within  a  year  of  it  laviflg  leeclved  the  ataent  of  tlie  governor- 
general. 

With  r^rd  to  Mils  the  two  houses  are  not  in  a  position  of  equality. 
Bills  appropriating  revenue  or  moneys,  or  imposing  taxation,  muM 
<>rii,;ifiate  in  the  House  of  .'\s*.<.Mni'ly  ami  rnil  l)f  .inu'iHif.]  U\  ihc 

Senate.  If  a  bill  pasfod  by  the  .Assembly  has  been  twice  rejected 
fay  tha  Sniate.  praviaoa  ia  made  for  a  joint  sitting  of  botli  iMuaes. 
tmaa  awmhen  vote  and  decide  upon  the  measure  concerned  aa  one 
ttody.  In  the  case  of  a  money  bill  rejected  by  the  Sen.ite  a  joint 
sitting  to  decide  its  fate  may  be  held  in  the  same  session  in  which 
the  Senate  has  failed  to  pass  the  bill.  Every  minister  ol  state  may 
sit  and  sjH'.ik  in  either  hou'*.  hut  can  \otc  only  iti  the  house  uf  mliiiii 
he  is  a  member.  Ke-elecliun  is  nut  nece^Mry  on  the  appointment 
of  a  member  aa  a  minister  of  atata.  Mambtta  of  iiamaniaat  are 
paid  £iMio  a  year,  £3  being  cjeduirted  from  this  aBtMninoe  fior  every 
day's  absence  durinR  the  session. 

A  Supreme  (Hun  of  Judii-ature  for  South  Africa  was  create<i  at 
the  establishment  of  the  Union.  TIte  former  Sujjrcmc,  High  and 
Circni;  (  ourts  of  the  several  colonies  then  bct'anic 
provincuil  and  local  divisions  of  the  Supreme  Court 
of  South  Africa,  which  consists  of  two  dlviamu,  namely 
the  Supreme  Court  and  the  Appellate  DiviNon.  Appeal*  from  the 
decisions  of  the  nrovincTal  and  local  divisions  of  the  court  and  from 
those  of  the  llin"  Court  of  southern  Rhcxlcsia,  must  made  to  the 
appellate  division  of  the  Supreme  I'ourt.  Unless  sr«cial  \v.i\i-  of 
the  pri\'y  council  l>e  oblaine<l  there  can  U;  no  .i|>|>ea!  from  the  lieci- 
sions  of  the  .Appellate  Division,  save  in  admiralty  cases.  1  his 
riMstriction  of  the  power  of  appeal  to  the  privy  council  is  much  greater 
than  are  the  restrictions  upon  appeals  from  the  Commonwealth 
of  Australia,  where  appcsils  to  the  privv  cotinril  lie  bv  rijjht  from 
the  several  state  Supreme  lit-:  ■■  V\«:  (iilfereiu  e  ari'.es  from  the 
fact  that  the  Commonwealth  is  a  federation  of  states;  whereas  the 
Union  of  South  Africa  is  but  ortc  slate  with  but  one  Supreme  (.'ourt. 
One  result  of  this  unification  of  the  courts  of  South  .Africa  is  that 
any  provincial  or  local  diviaiott  of  the  Supreme  Court  in  which  an 
acooa  is  begun  can  order  its  transference  to  another  division  if 
that  course  be  deemed  more  convenient.  Moreover  the  juduments 
of  e.ich  provincial  division  can  In-  repis;crcd  and  enforced  in  any 
other  dix-ision.  _Thc  adminiistration  of  justice  throughout  the  Union 
is  ve«lcd  in  a  minister  of  state  who  has  all  the  powers  of  the  attorney- 
generals  of  the  several  colonies  at  the  time  «>f  the  Union,  save  that 
the  prosecution  of  cti— i  ia  vaaiad  ia  aat^  province 
nied  by  the  gMi  tmMr  gaBaial  hi  conndl  and  atyled 
'  of  tlie  pravinecb 

proviaiona  of  the  constitution  the  moat  im- 
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Girtant  is  that  both  the  Kngli<h  and  Dutch  languages  are  official 
nguagcs  of  the  Uniou  ami  arc  treated  on  a  footing;  of  equality; 
all  rccwd*  of  pariiament,  ami  all  n<jtices  of  general  public  oj„_| 
importance  or  interest  issued  by  the  government  of  rj j i JUasj. 
the  Union  must  be  in  both  bnguages.  (Persons 
in  the  public  service  at  the  estabtishment  of  the  Union  cannot, 
however,  lie  disp<  ri-ed  with  liccausc  of  lack  of  knowledge  of  either 
Eni;li-.h  or  Duti  li.;  Other  i;iiui,il  provisions  eo.u!  free  trade 
throughout  the  Union,  but  the  cu>ioin>  and  exciK-  leviable  under 
the  laws  edating  in  any  of  the  colonies  at  the  establishment  of  Union 
remain  in  feme  unless  parliament  otherwise  provides.  All  (lersons 
who  had  been  naturalized  in  any  of  the  colonies  are  naturaliiad 
throughout  the  Union.  All  rights  and  obligations  under  convention* 
and  aKrefments  whiih  were  bindinj;  on  any  of  the  colonics  have 
devolved  uptin  the  (  e.ioii. 

The  harbours  of  La|jc  fown,  Hon  Elizabeth,  Ea>l  London  and 
Durban  are  state  owned,  are  abio  ncafiy  all  the  railways  in  ibc 
Union.  AO  revenues  derived  from  these  services  an:  paid  into  a 
separate  fund.  The  administnticKt  of  tlw  railways,  ports  and  har- 
faoura  i*  entrusted  to  a  board  of  not  more  than  three  commisnioneri 
fappointed  by  the  Eovernor-general  in  council)  presi<led  o\-er  by  a 
minister  of  state,  Kach  commissioner  holds  office  for  6>-c  years 
and  may  be  reappointed.  The  board  is  directed  to  adminJ&ler  its 
service  on  business  principles,  due  regard  being  had  to  agricultural 
and  indttstrial  development.  &c..  within  the  Union.  So  Ur  as  may 
be  the  total  earaings  ate  aot  to  be  mom  than  an  snliriaat  to  oiaet 
necessary  outlays. 

Proefnool  AinUftistraHoH. — ^Whfle  the  Union  parliament  has 
full  power  to  malic  laws  for  the  whole  of  the  Union,  to  provincial 
council*  have  been  dekp.-itid  the  immediate  control  of  affairs 
relating  solely  to  the  provinns.  1  he  subjects  cleles.ited  to 
the  councils  include  dires  t  la.xalion  within  the  provinifs  lor 
local  revenue  puriH)scs,  Ilie  iKirtuwisi);  of  money  (on  the  S(j1c 
credit  of  the  provinces)  :hi  lunscut  of  the  ministry;  aj;ri- 
culture  (within  the  limits  lietined  by  parliament)  and  municipal 
institutions,  divisional  counciU,  and  other  local  instittttiooa. 
Tbe  control  of  elementaiy  education  was  alio  guaiaataad 
to  tbe  provincial  couacils  up  to  191$,  and  tfaoadler  oitil 
parliament  otherwise  provides. 

The  councils  consist  of  not  fewer  than  25  memU-rs  and  not  man 
than  the  number  of  members  returned  by  the  pr<j\  !nLC  to  the  Iloiiae 
of  Assembly.  Each  councillor  represents  a  scpar.ui  i  Jic^iitiioncy. 
these  constltitencies.  as  far  as  possible,  to  be  the  same  as  the  i>.iHia- 
mentaiy  tWitilimirln  (In  tiie  Cape  and  Tran»\-aal  pro\inccs 
they  were  the  same  in  1910:  Natal  and  Orange  Free  State  returning 
only  17  members  to  the  House  of  Assembly,  tha  Dwiiamentary 
constituencies  have  l«en  rearranged.)  The  quafmeationa  for 
electors  are  the  same  as  for  parliament,  and  anv  per«in  (pialifie<1 
to  vote  is  qualiticd  to  I*  a  memU  i  nf  ilir  council.  .A--  in  the  Cape 
province  coloured  persons  are  qualified  to  vote,  they  arc  thus  also 
qualified  to  bo  aiaaban  of  tha  piovincial  council.  Any  member 
of  the  proviadal  coundl  who  becomes  a  member  of  either  House 
of  Parliament  thereupon  ceases  to  tie  a  memlier  of  such  provincial 
council.  Each  provincial  council  continues  for  three  yean  from 
the  d.ile  of  ii>  first  meeting  an<l  i-i  not  subject  to  dissolution  saw 
by  effluxion  of  time. 

The  executive  power  in  each  province  is  invested  in  an  officer 
appointed  by  tiw  fiowetnflWBt  and  atyled  nnvindol  administrator. 
He  holds  office  fee  §ve  years.  The  adminiatiator  b  assisted  by  an 
executive  committee  of  four  persons  elected  fron  among  its  own 
memliers,  or  otherwise,  by  the  provincial  council  on  the  proportional 
representation  principle.  The  administrator  and  any  other  member 
of  the  executive  rom:'>ilIif,  not  lieir,;  a  nicmiier  r>l  the  (<iuncil,  has 
the  right  to  take  ^nrt  in  the  proceedings  of  the  council,  but  has  not 
tha  light  to  vote.  The  prawweial  eaoneils  have  not  tha  lijEht  10 
make  laws,  but  ordinances,  which  mtMt  receive  Aa  assent  of  the 
govcnwr-feaeial  in  conaeil  before  becoming  vaUd.      (P.  R.  C) 

III. — UuToay 

The  history  of  South  Africa  ia,  almost  antudy,  that  of  Ila 
coboiaataoo  by  Enrapcan  lacca,  of  thdr  cooflicta  with,  and 
iaftwica  «nr«r,  ita  aative  inhabitants,  and  of  the  atniggle  for 
suiHCBiaqr  between  the  Briti'^h  and  Dutch  settlers.  The 
little  that  is  known  concerning  \  W  doings  of  the  natives  before 
the  appearance  of  the  uhite  man  belongs  to  the  domain  of 
ethnology  rather  th,in  of  history.  When  the  rorluKues<;  first 
reacheii  the  southern  p.Trt  ol  Mrii  ,i  [lu  re  was  but  one  place  in 
it  where  a  civilized  race  held  sway.  'I'his  was  at  Sofala.  the 
most  >i  .,.i  ;,crly  post  of  the  Ea.si  .African  .Ar.ibs.  From  that  p<.irt 
the  Ar.ibs  traded  for  ivory,  slaves  and  (principally)  gold  with 
Bantu  ]n>oplp5  of  the  far  interior — the  Rhodesia  of  to-day. 
These  natives,  whose  eaiiicst  eiisting  buildings  may  (o  hack 
to  tbe  tine  of  tbe  Noman  Conquest,  wen  in  a  Uglwr  aUte  of 
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development  ifhan  the  Bushmen  and  Hottentots  living  farther 
south.  The  part  pUyoii  I)',  thi;  v.iriujh  h.Ulvi-  :.i(cs  in  nioUifyii'.K 
the  char;n;lcr  of  the  European  Loionizj.Uoii  will  be  best  coiibidered 
as  they  succesiivtly  Luti-.t.-  into  toii'mi  with  the  white  settlers. 
At  this  point  it  is  only  necessary  to  .state  that  at  the  samr  time 
as  the  Europeans  were  slowly  extending  northward  from  ;hc 
soulh-wcstetn  point  of  the  continent,  a  conquering  race  of 
Bantu  aegfo  Utadt,  origbiating  from  somewhere  beyond  the 
Zambeiit  ms  spreading  southward  along  the  western  side  of  the 

A.  Frtm  tte  Duentry  if  like  Copt  to  the  Crtat  Trdk— What 
ledtothedkcOTCiyof  AmokaMiiaotothediaoaiwiyieipioita- 
tiao  md  colonlMtfan  «f  Saatk  Africi.  In  tlie  isth  coMiy  ths 
gmt  Stftcn  tnde  with  Etirape  was  csrried  on  1^  die  Voietlu 
RapiihUc— Venice  was  the  gate  from  West  to  East,  and  her 
fleets,  richly  laden  with  goods  brought  down  to  the  shores  of  the 
Mediterranean  in  raravins,  supplie<l  F.i;rope  with  thr  U;'?unc<; 
cf  the  Orient.  It  w.is  in  that  rentury  lhal  I'ortuKal  ro!.t  lo 
promineiKi-  a.-.  ,i  ni.iri". ir.-ic  p-owt-r;  an<l  bi-ing  anxious  to  enjoy 
at  first  hand  some  of  tlie  commerce  which  had  brought  such 
prosperity  to  V  enice,  Portugal  deturtiiiued  to  seek  out  an  ocean 
pathway  to  the  Indies.  It  was  with  this  intention  that  Bar- 
tholomew Diaz,  sailiuR  southwards,  discovered  the  Cape  of  Good 
Hope  in  1488.'  Nine  years  after  the  discover)'  of  the  Cape  by 
Diaz  another  Portuguese  expedition  was  fitted  out  under  Vasco 
da  Cama.  Da  Gama  entend  Tftble  Bay,  but  did  not  land. 
Thence  he  pushed  on  round  til*  tout,  landed  hi  Mossel  Bay, 
then  aBiling  up  the  sooth-eaat  coast  he  sightied  land  again  on 
the  3Sth  of  Deoemba  1497,  and  nuned  it  in  haaaar  oC  the  day, 
NataL  Still  pnocedfaig  northwards  he  entered  the  QuUinene 
River  ud  eventuaOy  reached  India. 

For  many  years  subsequent  to  this  date  South  Africa  repre- 
sented merely  an  inconveniciU  promontory  to  be  rounded  on  the 
voyage  to  the  Indies.  Ships  stoppi  d  at  ditTrren!  p^jrt.s,  or  rather 
at  such  few  natural  harbours  as  the  inhos|)ital)le  toast  oflcrcd, 
from  time  to  time,  but  no  attempt  was  ri-.ade  by  the  I'ortuguese 
to  colonize  the  southern  end  of  the  continent.  On  thr  west 
coast  their  southernmost  settlement  for  a  long  peritnl  was 
Benguclla,  and  the  history  of  Angola  (q.v.)  had  not  until  the 
last  quarter  of  the  19th  century  any  close  connedoB  with  that 
of  South  Africa.  On  the  east  coast  the  Portuguese  were  masters 
of  Sofala  by  1506,  and  a  trading-post  was  first  established  in 
DeliAM  Sur  in  1545*  Heie  elooe  Portugal  obtained  en  linpov- 
tenft  nothuld  m  South  Afiiou  But  fietweBi  Bengwdla  on  the 
mat  end  Lowense  Muquce  on  tlie  cast  the  Poctngaew  mede 
aft  attempt  to  form  permanent  settlements  or  tradfaig  stations 
ahmg  tlie  coast.  It  was  too  barren  a  short  to  prove  attractive 
when  the  riches  of  East  Africa  and  India  were  available. 

The  first  Europieans  to  follow  in  the  w.ike  of  the  I'ortiipirsc 
voyagers  were  the  1-nglish.  In  i6oi  the  l".nf;hsh  East  India 
BagUih  Company  filte<l  out  a  licet  of  live  vessels,  wliieh 

Batiladla  sailed  from  Torbay.  ,\fter  four  inoiilhi  at  sea  tliey 
CmmtMor-  dropped  their  aiiLhors  in  lable  Hiiy,  where  they 
Itmained  for  seven  weeks  lieforc  proceeding  eastwards.  I-'rom 
tliat  time  forward  Table  Bay  was  used  as  an  occasional  port  of 
call  for  Britiah  ships,  and  in  1610  two  English  captains  formally 
took  possesiion  of  the  Cape  in  the  name  of  James  I.  This 
patriotic  act  was  not,  however,  suihcicntly  appreciated  by  either 
King  James  L  or  the  English  East  India  Company  to  evoite  any 
offidal  ooofinnatum  on  their  part.  Meanwiiile  the  Dutch  East 
bdia  Compaay  iiad  been  formed  in  Holland,  and  the  Datch 
had  entered  keenly  into  the  competitioa  for  the  ijBttcring 
prizes  of  Eastern  commerce.  In  1648  one  of  their  ships  was 
stranded  in  Table  Bay,  and  the  shipwrecked  crew  were  left  to 
fora;;e  for  themselves  on  shore  for  several  months.  They  were 
so  ple.iscd  wnth  the  resources  of  the  country  that  on  their  return 
to  Holland  they  represented  to  the  directors  of  the  company 
the  ureal  advantages  that  would  accrue  to  the  Dutch  Eastern 
trade  nom  a  properly  provided  and  fwtihed  station  of  call  at 
the  Cuie.  The  leault  was  that  in  165a  a  fact  and  veietable 

'  The  gate  waBy  awignsd  (uW),  on  the  authority  of  [>c  Banes, 
has  boBB  snown  to  be  ineonect  |ne  Duo}. 


ganlcns  were  laid  out  at  Ttible  Bay  by  a  Dutch  expedition 
sent  for  the  |iurjK>--,e  under  a  surgc"on  named  Jan  van  Riri)eek. 

In  1657  a  few  soldiers  and  sailors,  discharged  by  the  Dutch 
12ast  India  Company,  had  farms  aliotlc-d  them,  and  these  men 
constituted  the  first  stvcalled  "  free  burghers."  DaUh  Pmi 
liy  thus  step  the  station  became  a  plantation  or  ladia 
settlement.  More  settlers  were  landed  from  time  to  coaip*ay- 
time,  including  a  number  of  oqihan  girls  from  Amsterdam,  and 
during  1688-1680  the  colony  was  greatly  strengthened  by  the 
arrival  of  some  three  hundred  Huguenots  (men,  women 
and  children),  who  were  iocaicd  at  Stelknboecb,  Diakenatcin, 
Frnirhhwir  aad  Fkiii.  In  pmiie  of  thae  the  Frencfa  Mttloa 
were  ahaorbed  hi  the  Ddtdi  po|Mktlon,  but  they  bamt  had  aa 
endtuing  faiflaenoe  on  the  character  of  the  people.  The  littte 
settlement  gradually  spread  eastwards,  and  in  1754  the  coiuitiy 
as  far  as  Algoa  Bay  was  included  in  the  colony.  At  this  time 
the  white  colonists  nnmljcrcd  eight  to  ten  thousand.  They 
[Mjsse-.s.sed  numerous  .slaves,  grew  wheal  in  sutTicienl  qu.intiCy 
lo  make  it  an  article  of  e.\l>orl,  and  were  famed  for  the  good 
quality  of  their  wines.  But  their  chief  weahh  was  in  cattle. 
Such  prosperity  ,'vs  they  enjoyed  w.is  in  fiespite  of  the  system  of 
government  prevailing.  All  through  the  latter  half  of  the  lylh 
and  the  whole  of  the  i8th  century  troubles  arose  from  time  to 
time  between  the  cotoniats  and  the  government.  The  adminia- 
tration  of  the  Dutch  East  India  Company  was  of  an  extremely 
despotic  diaracter.  Tlw  most  complete  account  of  the  com- 
pany's tenure  and  govenunent  of  the  Cape  was  written  in  1857 
by  £.  B.  Watameyer,  a  Cape  ookmist  of  Dutch  descent  residp 
ing  m  CapelTown.  Re  pdnta  out  that  it  ww  after  laiUag 
to  find  a  mate  by  the  north-east  to  Cliina  aad  Jama  diat  the 
Dutch  turned  their  eyes  to  the  Cape  route.  The  Cape  of  Good 
Hope  subsequently  "  becAme  not  a  colony  of  the  Republic  of 
the  United  Provinces,  but  a  dependency  of  the  '  Nether- 
lands Chartered  (ieneral  East  India  Company  '  for  mercantile 
purposes;  and  to  tliis  fact  principally  can  be  traced  the  slow 
progress,  in  all  but  extension  of  territory,  of  a  country  which 
w.^s  settled  hy  F.urojx-ans  within  thirty  years  of  the  time  when 
the  Pilgrim  Falhens,  the  founders  of  a  mighly  empire,  landed  at 
Plymouth  to  plant  democratic  institutions  and  European 
civilization  in  the  West," 

On  the  settlement  under  van  Riebcelt,  and  the  pontioa  in 
it  which  the  so-called  "  free  burghers "  eoj^yed,  this  Candid 
Dutch  writer  throws  an  light. 

"The  people,"  he  my%,  "who  came  here  with  Riebeek  hhwlf 
were  not  roldniits  intemlini;  pcrm.inently  to  .settle  at  the  Ci<|>e.  .  .  . 
The  j)r<i)Ki-.iilLiti  iliat  any  freemen  or  burghers  not  in  tlie  pay  of 
the  comrxinv  should  l)c  encouraged  to  culti\'atc  the  ground  was 
first  made  alxiut  three  years  after  Riebeek's  arrival.  .Accordingly, 
.some  dUcharged  sailors  and  soldiers,  who  received  on  certain  condi- 
tions pluts  (A  ground  extending  from  the  Fresh  River  to  the 
Licsbcek,  were  the  first  free  burghens  of  the  colonv.  .  .  .  Hcreit 
is  suffiricnt  to  say  that,  generally,  the  term  '  free  burgher  '  was 
a  complete  misnomer.  The  first  burirhers  were,  in  lni:li,  a  mere 
change  from  paid  to  unpaid  ser\-ants  of  the  com^iany.  They  t  liought, 
in  obtainina  tbeir  diachaige,  that  they  had  much  improved  their 
condition,  Gut  they  soon  discovered  the  reverse  to  he  the  fact. 
And  hencefoTMurd,  to  the  end  of  the  last  |i8th]  century  we  find  tlie 
constantly  repeated  and  wdMonnded  complaint,  that  the  company 
and  its  officers  poucsoed  every  adx'antage,  while  the  freemen  were 
not  allowedcvcn  the  fruit  o{  theirown  toil.  ,  .  .  The  natural  effect 
of  this  narrow  atul  tyrannous  rule  was  discontent,  amounting  often 
to  disaffection.  After  a  time  every  endeavour  was  made  to  escane 
beyond  the  immediate  control  of  the  authorities.  Thus  the  '  trnc- 
Idng'  system,  with  its  attendant  evils,  the  bane  of  South  Africa, 
was  bom.  By  tbeir  illiberal  spirit,  which  sought  but  temixirary 
commeTri,il  advantage  in  connexion  with  the  K.t-stcrn  tra<fe,  the 
Dutch  authorities  them-telves,  although  generally  humanely  di^posoil 
towards  the  natives,  created  the  system  which  caused  their  oppres- 
sion and  extermination." 

When  it  is  borne  in  mind  that  the  Dutch  at  the  Cape  were 
for  one  hundred  and  forty-three  years  under  the  rule  of  the 
Dutch  East  India  Company,  the  importance  of  a  correct  appre- 
ciation of  the  nature  of  that  rule  to  any  student  of  South  African 
history  is  obvious.  Ko  modem  writer  appionclMe  Watetaiqiur 
either  in  the  completeoess  of  his  facts  or  the  lewltji  of  hie 
indictment.  Reieiiiaitothepoliqrof  tliecoaipaiiiy,WateiBMyer 
U9*i — 
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The  Dutch  colonial  system  as  exemplified  at  the  C;i|x'  of  Good 
Hope,  or  rather  the  sj'stcm  o(  the  iJutch  East  In<lia  Company 
(for  the  nation  should  not  wholly  suffer  under  the  condemnation 
jurtly  incurred  by  a  trading  assocwtran  that  tought  only  pecuniary 
nrafit),  WMslnott  without  one  redeeniag  feiture,  and  wa»  a  dis- 
■oiKNir  to  the  Nethcriands'  national  nmie.  In  all  things  political 
it  wa«  purely  dcapotic:  in  all  things  commercial,  It  was  purely 
monopolist.  The  Dutch  Ea»l  India  Company  rariyl  ncjuKhi  for 
the  progress  of  the  colony — provided  only  that  they  had  a  refresh- 
ment lUtion  for  their  nchiy  laden  fleeu^  and  that  the  English, 
French,  Dance  and  Portuguese  iiad  not.  Whatever  tended  to 
infringe  in  the  llighlest  degre«  on  their  darling  tnoflopoly  uas 
viiiuil  with  the  teveri-st  penalties,  whether  the  culprit  chanct-d 
to  be  hish  in  rank  or  low.  An  instance  of  this,  lunicrous  while 
eromly  i>rannical.  i.s  preserved  in  the  records.  C uiumandcr  van 
QuadlK-ivvn.  the  third  of  the  Dutch  governors  of  the  colony,  was 
diamiasccr  from  die  tfiMtaauBHt  ia  IW7.  aad  mntlhiA  the  ecfvice 
of  t  he  company,  hecauae  be  had  inteRhanni!  eivintiee  a  French 
governor  bound  eastwards,  the  United  Provinces  being  then  at 
peace  with  France.' 

Of  this  nature  was  the  foreign  jwlicy  of  the  Dutch  company  at 
the  Cajw  of  G<xxl  Hope;  moditk-il.  inilLiHl.  in  s-jmc  iKfjrcL'  from  tiiiic 
to  lime,  but  governed  by  principles  of  jealous,  stringent  monopoly 
uatO  the  lomBder  el  tin  eoloiiy  by  OmimiaHOBer  Slmnhea  in 
l79Si  The  internal  govenuueat  of  Oa  coloidsta  for  the  entire 
duiation  of  the  East  India  Catnpany's  rule  was  always  t>Tannical, 
often  oppressive  in  the  extreme.  With  proclamations.  placaat!>  and 
statutes  aliundanily  fillinu  huge  tomes,  (he  caprice  of  the  governor 
wa.4  in  truth  tlic  l.iw,  A  im*  ki  rv  i<l  (xipular  institutions,  under 
the  name  of  a  burgher  council,  indeed  existed;  but  this  was  a  mere 
ddusioQ,  and  must  not  be  confounded  witli  the  lyalem  ef  local 
government  by  incans  of  district  burgher  counctlt  which  that  most 
able  man.  Commissioner  di-  Mi^t.  sought  to  i>t.iMish  during  the 
brief  government  of  the  Batavian  Republic  frmi  1^03  to  1806.  when 
the  Dutch  nation,  convi.'-.ccd  and  ashamofl  of  the  false  policy  by 
which  tht-y  h.nl  :h  1  mii  •i  d  a  mvu-  iiniiu-y-::"iki]ix  assjiciation  lo 
disgrace  the  tiatavun  luinie,  and  to  entail  degradation  on  wh.it 
■ii|m  have  been  a  free  and  prosperous  colony,  sought  to  redn m 
thor  error  by  making  this  conntry  a  natioaal  cttkmial  possessinn, 
inMcad  of  a  ilaTOh  pmperty,  to  be  n^ectcd,  oppwietd  or  rain<-<l, 
aa  the  caprice  or  aviffce  of  m  owRhant  owaeia  aught  dietala^ 

From  time  to  time  aervuita  in  tbe  tftcct  enployiMiit  of  the 
company  were  endowed  whli  iIm  liglit  «l  "  fteeburghers," 
Tbc  Tntc  company  retained  the  power  to  compel  tltem 

B^n.  return  into  its  service  whenever  they  deemed  it 

necessary.  This  right  to  enforce  into  scrvitudf  '.lioi-c 
who  might  incur  the  displeasure  of  the  governor  or  other  hifih 
oftiicrs  was  not  only  exercised  with  roftrencc  to  the  ituliviiiuals 
themselves  who  had  received  this  conditional  fnidom;  it 
was,  adds  Watcrmeyer,  claimed  by  the  i;ovcrc.nicnt  ;o  be  ap- 
plicable likewise  to  the  children  of  all  such.  1  he  etlecl  of  this 
tyranny  was  inevitable:  it  drove  men  to  desperation.  They  lied 
from  oppression;  and  thus  trekking  began,  not  in  1835,  as  is  gen 
erally  stated,  but  before  1700.  From  1710  to  1780  tiekking  had 
gone  iteadily  forwards.  In  17S0  van  Plettenbeig,  the  governor, 
proclaimed  the  Snecuwbcrgcn  the  northern  twonduy  of  the 
colony,  cspteaeiag  "  the  anxioua  hope  that  no  more  extension 
should  take  place,  and  with  Imvy  panaltiea  ioibidding  the 
latnUing  peasuits  to  wander  iMgronL"  la  1789  «o  Mnng  had 
feeling  amongtt  tlie  buighen  becofue  that  ddegatca  were  sent 
from  the  Cape  to  interview  the  authorities  at  .Am.sicrdam. 
After  this  deputation  some  nominal  reforms  were  granted;  but 
In  I7gs  a  number  of  buri^hirs  si  II led  in  the  Swellendam  and 
Graaf  Reinet  districts  dro\  e  out  the  otTicials  of  the  company  and 
established  independent  governments.  The  rebellion  waa 
accompaiiie<l  by  an  assertion  of  rights  on  the  part  of  the 
burghers  or  freemen,  wl-.iih  contained  the  follouiiig  clause, 
the  spirit  of  which  animated  many  of  ibc  Trek  Uocrs; — 

That  every  Bushman  or  Hottentot,  male  or  female,  whether 
made  privjner  bv  commanders  or  eaiight  bv  individuals,  as  will  in 
time  past  as  in  {\ir'..!<\  -.IliII  for  life  In-  :lie  Imli.:!  |jrii|<Tl\-  of  --iKh 
burghers  as  may  pjsscss  them,  and  serve  in  iKuid.ige  from  generation 
to  generation.  And  if  aech  Hotteatott  should  escape,  the  owner 
wn  Iw  entitled  to  fellow  theta  up  aad  to  punish  them,  according 
to  their  mcrita  in  his  discretion. 


'  It  wa«  not  until  the  time  of  Ryk  Tnlb.iv;h  ('^;over^or  of  the  c  .|un\ , 
1751  I  ,' 1  '  th.it  the  ( ■h.iiiitier  (^f  S a •  tii i-cn  jKriiiittei!  !.  r<  i.;ti  -hi]  » 
to  pniviwm  at  T.ilile  Bay.  TnlUiyh  was  the  must  rK>|.iil,ir  of  tin- 
governors  under  the  East  India  Company.  During  his  gr>vernon-hip 
no  new  taxes  were  levied  on  the  burgher*.    He  was  succeeded  by 


.•\nd  as  to  the  ordinary  Hottentot,  already  in  service,  brought 
up  at  the  places  of  Chrislian»,  thechildren  of  these  shall  be  comfHriled 
to  serve  until  their  twenty-fifth  year,  and  may  not  go  into  the  service 
of  any  other  save  with  their  master's  consent :  that  no  Hottentot, 
in  future  deserting  his  service  shall  be  entitleil  to  refuge  or  proleclioa 
in  any  pan  of  tlu:  colony,  but  that  the  authorities  throughout  the 
cou  ntiy  shall  immediately,  wliatever  be  the  allqpd  cause  of  dcsertioa, 
send  back  the  (ugitiva  to  hia  master. 

After  one  hundred  and  forty-three  years  the  rule  of  the  Dutdl 
East  India  Company  came  to  an  end  at  the  Cape.  What  ita 
principles  were  we  already  have  Seen.  Watctn^ycrnctpitiilatct 

its  cflccts  as  follows; — 

The  effects  of  this  pseudo-colonization  mere  that  the  Dutch,  as 
a  commercial  nation,  destroyed  commerce.  Tbc  most  industrious 
race  of  Europe,  they  repressed  industry.  One  of  the  freest  states  in 
the  world,  they  encomaiEed  a  despotic  misrule  in  which  falsely-called 
freecitiaens  were  enslaved.  These  men,  in  their  turn,  became  tyrants. 
Utter  anarchy  was  the  result.  Some  national  feeling  may  have 
lingered,  but.  substantially,  every  man  in  tbe  country,  of  every  hnc^ 
w.is  i:4'ti<-ti;ed  v.hr-1  the  incubus of  the  tyiaoBy  of  uo  Dutdi  Eait 
India  Company  was  removed. 

To  this  one  fuitlicir  note  must  be  added.  The  Trek  Boot 
of  the  xpth  ctotiiy  wwe  the  lineal  dcaceadanu  of  the  Ttek  Boc» 
of  the  igth.  What  Oey  laid  learnt  d  govenuNot  from  the 
Dutch  East  India  Coapany  they  canled  hito  tbe  wildemess 
with  them.  The  end  of  tbe  19th  century  nw  a  revival  of  this 
same  tyrannical  moiuipolist  policy  in  the  Transvaal.  If  Watcr- 
meyer's  formtila,  "  In  all  things  i>olitical,  purely  despotic;  in  all 
thinps  coninicrcial,  purely  mot:' ii  ili:  i wa^.  true  of  the  govcrn- 
nirnL  of  the  Dutch  East  India  Company  in  the  18th  ccnluiy, 
ii  was  equally  tTue  of  Xrutct't  fovemmcnt  in  the  latter  part 
of  (he  lylh. 

rhc  rule  of  the  Dutch  East  India  Company  was  extinguished 
(.September  i7g5)  by  the  occupation  of  the  colony  by  the  British, 
who  acted  ou  behalf  of  the  prince  of  Orange,  Holland  having 
fallen  under  the  control  of  the  revolutionary  government  of 
France.  Following  the  peace  of  .Amiens  the  cdony  was  handed 
over  (February  iSoj)  by  (jrcai  Britain  to  a  commiMionei  of  the 
BaUvian  Republic.  During  the  d^t  yean  the  British  held 
the  Cape  notal>le  reforms  in  the  govenneol  were  effected,  but 
the  country  renainetl  essentiaQy  Dutch,  and  few  British  lettkn 
were  attracted  to  it.  Its  coat  to  the  Britldl  eschequer  during 
this  period  was  £16.000,000.  The  Batavian  Republic  enter- 
tained very  liberal  views  as  to  tbe  administration  of  the  country, 
but  they  had  little  opportunity  for  giving  them  effect.  In  less 
than  three  years  (January  1.S06I  the  Cape  was  recontiuered  by 
the  riritish,  who  were  at  war  both  with  I'ratice  and  Holland. 
The  occupation  was  .Tt  I'lrst  of  a  provi'-ion.d  <  harat'cr,  bul  by 
the  thir<i  additional  article  to  the  com  en'.ioii  with  the  NcJher- 
lamls  of  the  i.^lh  of  .August  1814  the  touiury  was  definitely 
ceded  to  Circat  lirilain.  In  cortsideral ion  of  retaining  the  Cape 
and  the  Dulcli  setilemenls  now  constituting  British 
Guiana,  Great  Britain  paid  £6,000.000.  The  B''tish^j^J|^2i2 
title  to  Cape  Colony  is  thus  b.xscd  upon  conquest, 
treaty  and  purchase.  The  wishes  of  the  inhabitants  were  not 
consulted,  and  among  them  resentment  was  felt  at  tbe  wsy  in 
which  thdr  future  was  thus  disposed  oi.  The  Enrapeaoa  at  the 
Cape  at  that  time  numbered  about  s7,ooa 

Before  txacfaig  the  histeiy  of  South  Africa  during  the  igth 
centuty,  the  em^  rdatioos  of  the  white  settlers  with  the  natives 
maybe  briefly  reviewed.    The  natives  first  encoun-  Emiir  Hrta- 
tered  at  the  Cape  were  the  Hottentots  (i;.r.).    They  auuwim 
at  that  time  occupied  the  Cape  peiiinstila  and  sur-  **f  jj**"* 
rounding  country,  and   in   the  early  days  of  the 
settlement   caused    the   colonists   a   considerable   amount  of 
trouble.    An  extract  from  the  diary  of  van  Kicbeck  in  1659 
v.  ill  best  illustrate  the  nattire  of  the  relatitns  o&ting  between 
colonists  and  natives  at  that  time: — 

.?rtf  /muc— Wet  weather  as  before,  to  the  prevention  of  our 

o|H'r.ttion».  Our  people  who  are  out  against  the  plundering  Hotten- 
tots, can  effect  nothing,  neither  can  they  efTc'ct  anything  against 
us;  thus  during  the  whi.le  wei  k  ih<  \  ha\f  Ni  n  \  ,iinlv  (rA  iiig  t<i  get 
at  our  c  attle,  and  »e  h.ive  been  triin^;  vaiiiK  t>i  t  ,it  their  [frsons; 
but  we  will  ho|x-  that  we  may  once  fall  in  with  them  in  fine  weather, 
and  that  the  Lofd  Cod  wfl]  be  with  us. 
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Next  to  the  Hottentots  the  white  Kttkrs  encountered  the 
Bodmen  When  lint  known  to  the  early  colonists  ihey 
wcte  invetetnte  itock  tUev(S»  and  were  tmted  u  wild  animaJa, 
to  be  dMt  wfaeaever  «a  opportunity  occuired.*  Such  oppoiition 
n  HottcDtota  and  Bushmen  were  abk  to  offer  to  European 
colonization  was  not  difficult  to  overcome  (see  Cape  Colony: 
Hislvry).  The  expansion  of  the  colony  was  little  retarded  by 
native  op|)ositicin  uniil  the  Dutch  encountered  the  Bantu  negro 
tribes.  As  already  slated,  the  BanUii,  tlie  Europeans,  were 
invaders  o(  South  Africa,  and  the  meeting  of  these  rival  invaders 
was  the  cause  of  many  bloody,  conflicts.  At  first  the  Cape 
govenunent  endeavoured  to  come  to  an  amirable  arrangement 
with  tbe  new  [lower  threatening  its  eastern  border,  and  fal  1780 

ft  WW  agreed  that  the  Great  Fish  River  should  be  the  perinanent 
bonndaiy  between  tbe  edontal  and  Bantu  tcnitofiea.  The 
Bantns  or  Kaffirs        as  they  win-  universaltycalled,  then  held 

all  the  coast-huids  between  Di  l.ig  1 1  Hay  and  the  Great  Fish 
River,  and  for  m.iny  vi-.irs  ihey  were  strong  enough  1r.  l  .ir  ihe 
further  progress  eastward  <>{  the  white  races.  Hul  ihi:  a.i;ri  (  meiU 
of  17S0  was  impossible  of  fultilment,  1  he  peace  w.-ls  broken 
in  1789  by  an  invasion  of  the  colonial  territory  by  the  Kaffirs, 
and  this  conflict  proved  to  be  but  the  first  of  a  scries  of  KafTir 
wars  which  lasted  for  a  century.  In  181 1  it  was  deemesi  neces- 
sary to  expel  the  Kaffirs  from  the  Zuurveld,  and  the  liritish 
in  that  Miwp^jn  became  thesiteof  Graham's  Town. 
In  1817-1S19  the  Kaflbi  ntHBwd  and  laid  waste  a  bags  ana. 
Thiy  wens  dihcB  bade  and  Uie  aantijr  up  to  the  Kdskama 
Rhrer  annexed  to  the  ookmy;  but  the  dfaaster  which  nearly 
overwhelmed  the  eastern  province  convinced  Lord  Charles 
Somerset,  then  governor  of  the  colony,  of  the  nccessiiyfor  a  line 
Brtilih  of  frontier  furts  and  a  more  numerous  setlleineiu  uf 
Seiilcn  of  colonists.  Kepreseutalions  on  the  matter  in  Englaiui, 
coupled  with  assurances  from  Somerset  as  to  (ho 
ieriiiity  of  the  district,  induced  the  British  goveinmeat  to  vote 
£50,000  for  the  purpose  of  sending  out  a  number  of  an^pnnts, 
Applications  were  called  for,  and  no  fewer  than  90yooo  ««n 
received.  Of  these,  only  4000  wan  selected  and  shaped  to 
South  Africa.  They  were  landed  in  iSae,  in  Algoa  Bay,  where 
tbcy  founded  Fort  Elisabeth  and  the  Albany  settlenient.  Among 
these  settlers  were  a  number  of  married  men  with  families. 
They  were  recruited  from  England,  Ireland  and  Scotland,  and 
came  from  all  grades  of  society,  .\mong  them  were  cadets  of 
old  families,  retire*!  ofTicers,  profeissional  men,  farmers,  trades 
men,  mechanics  and  labourers.  They  encountered  many  diilirid 
ties  and  some  suftcring  in  their  early  days,  but  on  the  whole 
they  throve  and  prospered.  Their  descendants*  the  Atherstones, 
Bowkers,  Barbers,  Woods,  Whites,  Turveys,  and  a  number  of 
other  wdl-known  frontier  families,  are  to-day  the  backbone  of 
the  eastern  district  of  the  Cap^  and  furnish  the  largest  portim 
of  the  progressive  element  hi  that  pravfaioe.  Aoong  then  was 
a  gifted  Scotsman  named  Thomas  Pringle  (1789-1834).  His 
poems,  including  "  Afar  in  the  desert  I  love  to  ride,"  depict  the 
scenes  of  those  early  days  in  g!  jv  iup  I'lies.  The  vast  spat  es  of 
the  veld,  the  silence  of  the  s<jlitudes,  the  marvellous,  varied  and 
abundant  animal  life,  the  savage,  haif-wtir<!  character  of  the 
nati'ves  and  the  wild  adventure  of  the  early  colonists  have  been 
caught  with  a  true  spirit  of  genius.  Since  his  day  no  one,  unless 
it  be  Olive  Schreiner  in  The  SU>ry  of  an  Africm  Farm,  has  SO 
vividly  painted  the  life  aud  the  atmoi|lllCfa  of  that  vaat  continent 
llying  to  the  south  of  the  yambtaL 

Variooa  Fmteatant  nJasions  had  nnt  agents  amoog  the  natives 
daring  the  closing  years  of  the  iSth  century,  and  after  the 
definite  acquisition  of  the  Cape  by  Great  Britain  the  number  of 
missionaries  in  the  country  greatly  ir.crc.iscd.  Many  became 
pioneers,  Settling  in  regions  beyond  the  limits  of  British  juris- 
diction. Others  rcm  urui]  within  Cape  Colony,  while  several 
were  stationed  among  the  Kaffirs  along  the  colonial  border, 
llicmlisionariei  fawn  the  fhat  often  fpundthenisdm  at  variance 

'  It  iipiK-sirs  that  the  first  persons  to  treat  the  Bushmen  other  than 

n»  aniniabs  to  \ic  He.ssmyol  uere  two  missionaries.  Messrs  J.  J. 
Kicherrr  .md  1  ilwnrils.  whu  in  rhi'  e.%rly  yearn  of  the  iqth  century 
devoted  thcnucivcs  lo  ameliorating  the  lot  vi  these  aborigine*. 


with  the  Dutch  and  also  the  British  settlers,  whose  methods  of 
dealing  with  the  natives  often  desm'cd  condemnation.  At  tbk 
period  Dr  John  Fhilip  (9.t.),of  the  Lmidoa  Missionary  Society, 
was  the  most  pranuaent  of  the  nissionariea  hi  the  cdony,  and 
his  influence  was  powerful  with  the  home  government.  The 
publication  in  tSiS  of  his  hook  Researches  in  South  Africa  had 
an  important  eflet't  on  the  fu'uri'  of  i!,..-  inuniry.  The  British 
government  adopted  his  negro[ihii  atiitude  and  made  its  agents 
at  the  Cape  conform  to  it.  The  equality  of  all  free  Hottentots 
and  other  free  persons  of  colour  with  the  white  colonists  was 
decreed  in  that  year  {i8jo).  I'hihp's  action  lacked  discrimina* 
tion,  and  his  faith  in  the  natives  was  e.xcessive.  His  charges 
greatly  embittered  the  Boers,  who  were  further  aggrieved  by  the 
eaiaodpation  of  the  slaves.  The  Slave  Emancipation  Act. 
freeing  all  sfaivea  throughont  tho  British  Empln^  ^^^^^^ 
came  into  force  in  December  1834.*  The  slaves  in 
(  ape  Colony,  who  consisted  of  negroes  from  Mozam- 
1  i  n.ilivesnf  .Madagascar,  and  of  Hottentots  and  Mal.iys  were 
eslinialcd  at  the  time  at  .^6,000.  The  Ca|>e  governnieiits — l>oth 
Dutch  and  British — had  been  consistently  .iverse  from  the 
im[K)rtation  of  slaves  in  large  numbers,  and  the  grcit  majority 
of  the  slaves  were  therefore  Hottentots.  The  sum  voted  by  the 
British  government  to  slave-owners  in  Cape  Colony,  out  of  a 
total  compensation  paid  of  £70,000,000,  was  £i,35o,oon  (tha 
official  ■^{■w-^*  of  their  value  being  £3,000^000).  This  monqr 
was  only  node  payable  hi  London,  and  the  fernienwaK  ooai- 
pelled  to  sell  their  dainu  far  Hiiinii,MatiMM  to  ageots*  who 
frequently  paid  a  merely  nombisl  price  for  them.  In  many 
instances  farmers  were  i.p.,jMe  to  obtain  native  Labour  for  a 
considerable  time  after  ilic  emancipation,  and  in  several  casca 
ruin  was  the  result.  A  very  bitter  feeling  was  thus  created 
among  the  Dutch  colonists.  "  —  - 

The  championship  of  the  natives  by  the  missionaries  led  to 
attaciis,  in  part  juslihed,  upon  the  poUcy  of  the  missions  not 
only  by  the  Dutch,  but  by  the  British  colonists.  The  zeal  of 
the  missions  ries  frequently  outran  their  discretion.  This  waa 
espechdly  tbe  case  in  ear)y  days.  Th^y  not  only  endeavonnd 
to  protect  and  gufda  the  nathraa  haynid  the  colonial  hoedei^ 
but  among  theRottentottwtthtethecolony  they  instilled  notioas 
of  antipathy  to  the  white  farmers,  and  withdrew  large  numbers 
of  them  from  agricultural  pursuits.  Their  general  attitude  may 
I)e  explained  as  a  reaction  against  the  ahmses  which  they  saw 
going  on  aroun<l  them,  and  to  a  niisconception  of  the  character 
of  the  Hottentot  and  Hantu  races.  A  longer  experience  of  all  the 
.\frican  negroid  races  has  led  to  a  considerable  modihcation  in 
the  views  originally  held  in  regard  to  them.  The  Warkct 
black  man  is  not  simply  a  morally  and  intellectually  tMrnMif 
undeveh^wd  Eunpean,  and  educatbm,  eaoept  in  ran 
instances,  doca  not  pot  him  on  an  equality  with  the  Eun|iean. 
But,  adniitting  aO  that  may  be  justly  urged  against  the  cxtnme 
attitude  of  some  of  the  missionaries,  no  unprejudiced  man  will 
deny  that  their  work  on  the  whole  has  been  a  good  one.  TTie 
fair  fame  of  C.reat  Britain  has  more  than  once  been  upheld  in 
South  Africa  at  the  instigation  and  by  the  conduct  of  these 
intrepid  pioneers.  Robert  .Moffat  and  r)a\  id  Livingstone  among 
the  Bechuanas,  E.  Cassalis  among  the  Basutos,  Frangois  Coillard 
among  the  Barotse,  James  Stewart  in  Cape  Colony,  to  name  but 
a  few  of  the  great  missionaries,  have  all  had  an  excellent  inllueiKe 
upon  the  natives.  They  have  (besides  their  purely  spiritual 
work)  opposed  tlie  sale  of  akohol,  denounced  inhumanity  from 
the  fannerB,  enconnged  the  natives  to  labour  and  taught  them 
mechanical  aro.  Technical  education,  begun  about  1840,  now 
occupies  a  position  little,  if  at  all,  inferior  to  that  of  doctrinal 
teacliing,  and  the  effect  i.s  an  excellent  one.  Strong  testimony 
to  the  benet'u  ial  result  of  their  Libours  was  borne  hy  a  thoroughly 
impartia]  commission,  presided  over  by  Sir  ("lodfrey  Lagden, 
which  in  iqoj  1'>o5  invcstigateil  the  status  and  condition  of  the 
natives  of  .South  .Africa. 

To  return  lo  the  period  of  Dr  Phihp's  activity.*   Largely  upon 

*  The  slaves,  after  passing  four  years  in  a  species  of  applCMiecsMp, 
woie  finally  fre«'<l  on  the  1st  of  I^Tt-mlwr  i8,^H. 

"  At  this  time  (c.  iKij-iKao)  niimlx.Ts  of  jx-rsons  brought  dii>cmHt 
on  the  missionary  cause  by  tneir  illiteracy,  narrow-mind»i  prejudices 


Digitized  by  Google 


472 


SOUTH  AFRICA 


IHISTORT 


his  advice  it  was  decided  to  create  a  band  of  native  statrs  nn 
tin  notthcrn  and  eastern  frontiers  of  the  colony.  Thrsr  ireiity 
states,  as  they  were  called,  were  intended  to  serve 
a  double  puqx)sc;  they  would  be  a  barrier  protevtin^ 
the  colony  from  theinroadtofhcMtile  tribes,  and  they 
would  enable  native  civilized  MtioDKtopowup  (under  the  tute- 
lage «f  the  miauonaries)  strong  enough  to  protect  thcm<)c1vcs 
faom  the  coctoachments  of  the  whites.  In  fact,  neither  cf  iliesc 
Mtths  foilmmL  With  one  aKepUnn,  that  «f  Manhrrii,  the 
chief  of  the  Saautos,  none  of  the  akh  with  wAiom  treatiei  were 
made  were  men  powerful  eoM|^  t*  found  kinsdoais,  nor  bad 
they,  in  most  cases,  any  better  ri^  than  tb^  nd||iboun  to 
the  territory  recognized  as  theirs  by  the  British  government. 
Moreover,  to  treat  these  men  as  independent  or  semi-independent 
princes  was  a  romplclc  mistake;  the  failure  of  the  treaty  state 
system  is  now  seen  to  have  been  inevitable.  The  tir^i  treaty  of 
thLs  kind  was  concluded  on  the  iiih  of  DeeemlHr  i8(4  with  a 
Gri()ua  chief  named  .\ndrics  WaterlxH-r.  This  chieftain  liverl 
north  of  the  Orange  river  in  the  district  now  known  as  (Iriqua- 
land  West,  and  ruled  over  some  4000  people,  a  h.vstard  race 
sprung  from  the  intercourse  between  Boers  an(i  nat  ive  women.  In 
184J  two  more  of  these  treaty  states  were  established,  one  under 
Adam  Kok  (the  third  uf  that  name)  and  the  other  under  Moshesh. 
Adam  Kok  b*d  under  him  a  amali  namber  of  Griquas,  iriio 
dwdt  In  the  covntrr  cast  of  tbat  «cra|iied  by  Watenwer  (cee 
Guqoaland).  And  east  of  tUs  countiy,  afdn,  was  a  tiact 
of  territory  occupied  by  Baratoa  vnder  ModKib.  In  the  nme 
way  Pondoiand  was  established  as  a  treaty  state  in  1844.  The 
distinction  between  these  states  must  be  remembered  to  under- 
stand arit'b'  sub--  nin  ni  lU  .  1  lupmcnts.  Moshesh  ruled  over  a 
region  larKely  mo untaiiiu js  and  over  a  people  numerons  and 
virile;  PondoLinil  somewhat  remote  and  wa.';  densely  in- 

habited by  warlike  Katiirs;  the  two  Griqua  states  were,  however, 
missionary  creations;  ihcy  wire  thir.lv  inluiliited  and  occupied 
open  plains  easy  of  access — hence  their  ultimate  coUapw. 

The  year  which  witnessed  the  emancipation  of  the  slaves  and 
the  creation  of  the  first  treaty  state  also  saw  the  beginning 
«f  tBOther  disastrous  Kaffir  war.  Fighting  began  in  December 
1434,  wmI  lasted  nearly  a  year.  The  Kaffirs  wrought  great  havoc, 
and  Sir  Benjan^  DUiInui  (^.tOi  the  governor,  in  order  to  secure 
peace,  wtaadad  tba  boiudaiy  of  tbe  oolonx  to  the  Kd  livcr. 
Tlie  KiduB  bad  nBtttA  nach  iajoMke,  eipedally  tnm  tbe 
commando-reprisal  qrstan,  but  tb^  had  alao  cwmiiltted  mm 
injustices,  and  for  the  dhtnihed  state  of  tbe  border  the  vadf- 
latip;:  po'.iry  of  the  Cape  government  TCS  largely  to  blame. 
.Sir  Benjamin's  policy — which  had  the  cordial  approval  both  of 
the  Dutch  and  the  Kritiih  colonists — was  one  of  close  settlement 
by  whiles  in  ciTtain  distrieis  and  rtiibtary  control  of  the  KatVirs 
in  other  regions,  and  it  wcniM  have  done  mvu"h  to  ensure  peace. 
Lord  tilenelR,  K-cretary  tor  the  colonies  in  l^>rd  Mclbiourne's 
second  administration,  held  that  the  KaiTirs  were  in  tbe  ri^;bt 
in  the  <iviarrel,  and  he  comjteUed  D'L'rban  to  abandon  the 
conquerc<i  territory.  .1  mistaken  decision  adopted  largely  on  the 
advice  of  Dr  Philip  and  his  supporters.  Thus  at  this  time  ( 18^6) 
a  ciMcal  state  bad  arisen  in  South  Africa.  The  colonists  had  lost 
tbdr  slavca,  tbe  eaatem  frontier  was  in  a  state  of  insecurity, 
natiNw  tnterests  appeamd  to  be  preferred  to  those  of  tbe  whites. 

flu^  "^^^  British  immigrants  of  iSso  nm  (till  atmggling 
^^""^  against  heavy  odds;  tbe  I>ntcb  colonists  were  In  a 
slate  of  great  indignation.  In  these  circumstances 
what  is  known  as  the  Great  Trek  occurred.  It  listed  from 
to  1.H40.  DurinR  that  period  no  fewer  than  7000  Rm  rs  l  includinj; 
women  and  chihiren),  impatient  of  British  rule,  emii;rLited  from 
Cape  Colony  into  the  great  plains  beyond  the  Orat.ge  river,  and 
across  them  a^ain  into  Natal  and  into  the  fastnesses  of  the 
Zout.spanberg.  in  the  northern  part  of  the  I  ransvaal. 

In  view  of  tbe  vast  conaequencea  ensuing  from  thi-s  esodus  of 
Dulch  families  frotn  the  Cape  a  somewfaat  detailed  consideradon 

and  in  some  casts  1 1\  s<  viial  tiiurdity.  These  persons  "assumed 
to  themselves  the  ini|iortant  uflko  ui  tciclMrn  in  (be  missioaaiv 
schools  within  the  colony."  See  H.  OoMe'a  n»  Gnat  Bur  Tnk. 


of  its  cau.ses  is  ncccjviarj'.  Material  for  torminR  a  judgment  will 
be  found  chtelly  in  the  corrcsfxindence  of  Sir  Henjamin  D'L'rban 
with  the  Colonial  Ottice,  in  the  statements  made  by  the  voor- 
trekkers,  .ind  in  a  series  of  lectures  delivered  in  rielerniariUsburg 
in  1852-1X55  by  the  Hon.  Henry  Cloete,  whose  statements  as 
to  the  causes  of  the  trek  were  founded  on  intimate  knowledge  and 
arc  impartially  act  forth.  Piet  Reticf,  the  ablest  of  the  leaders 
of  the  exodus,  on  the  eve  of  leaving  the  colony  published  a  de- 
claration at  Gnhaofi'a  Town,  dated  Januaiy  sand  i837»  In  which 
he  dedared  tbe  chief  naaou  aiAnaims  the  eodipBUla  t»  b«»— 

I.  We  despair  of  Mviiw  the  colony  from  those  evSswhfchAraaten 
it  by  the  turbulent  and  diafaoneat  conduct  cf  vagrants*  iriio  are 
allowed  to  infe.s(  -.he  e<)untr>-  in  every  port!  HOT  do  w«  see  any  pn^ 
pect  of  iM;ace  or  happiness  for  OUT  duUien  In  a  eonntiy  thusdi^ 
traded  uy  internal  commotions. 

3.  Wc  complain  of  the  severe  losses  which  we  have  been  forced 
to  Mittain  by  the  emancinaiion  of  our  slaves,  and  the  vexatioun  laws 
which  have  Dccn  enacted  respecting  them. 

3.  We  Complain  of  the  continual  sj'stcm  of  plunder  which  we 
ha\-c  c\xr  cndure<1  from  the  Kafirs  and  other  colnrfd  claMCSj  aod 
fKirtieuUrly  by  the  l.isl  iru.i-.iori  ol  rlu;  ccluiiy,  which  ll  I  i  llcSolsisd 
the  frontier  districts  and  ruined  most  of  the  inhabitants. 

4.  We  complain  of  the  nnjiutifiable  odium  which  has  been  cast 
up<jn  us  bv  interested  and  dishonest  penoa*,  under  the  cloak  of 
religion,  whose  (esttmony  is  believed  in  England  to  the  oidusioa 
of  all  evidence  in  our  favour;  and  we  can  foreacc,  at  the  reaidt  of 
this  prejudioB,  nothing  hut  the  total  ruin  of  thecmuitiy.* 

These  four  points  correspond  to  the  "  three  gnat  grievaacea  ** 
tmder  which  the  farmers  aufleted,  CBumented  bjr  Goete  aa 
(t)  The  Hottentot  Question  (f.e.  the  fiist  and  fourth  points  of 

Relief's  manifesto  combined);  (3)  The  Slave  Questhm;  (3)  The 
Kaffir  Question.  Enough  has  already  been  said  as  to  the  relations 
between  the  mis.sionaries.  the  B(x  r  farmers  and  the  Hottentots; 
this  grievance,  however,  "  provc<i  quite  secondary  to  the  inten- 
sity of  feeling  with  which  the  colonists  saw  the  slc]>s  taken  by 
the  government  to  deprive  them  of  that  labour  (slave  labour) 
over  which  they  claimed  an  U!iijiii>iionable  right  of  property."' 
Then  came  the  Kaffir  War  of  i>Sj(4-i>i35,  the  reversal  by  the  home 
gosernment  of  the  statesmanlike  settlement  of  Sir  Benjamin 
D'Urbaa,  and  the  refusal  of  any  compensation  to  the  stiflercrs 
from  tbe  war,  whose  losses  amount etJ  t  o  some  £5no»ooOa  TbcsCy 
then,  were  the  direct  causes  of  the  voluntary  expatriation  of  the 
majority  of  the  first  trekkers,  who  induded  some  of  the  beat, 
f aniiliea  in  the  oolooy,  but  thqr  to  eaphln  the  pnfomid 
bostBitjr  to  Great  Britain  which  tberesfter  animated  maiqr, 
but  not  an,  of  the  emigrants,  nor  do  they  account  for  the  caqr 
abandonment  oi  their  homes  by  numbers  of  the  trekkers.  The 
underlying  fact  which  made  the  trek  possible  is  that  the  Dutch- 
descended  colonists  in  the  eastern  and  north-easiern  parts  of  the 
colony  were  not  cultivators  of  the  soil,  but  of  purely  pastoral 
and  nomad  habits,  ever  ready  to  seek  new  pastunrs  for 
their  llocks  and  herds,  and  [Kjssessing  no  special  affection 
for  any  particniar  locality.  In  the  next  place  these  people, 
thinly  scaiti  re  i  o\  er  a  wide  extent  of  territory,  had  lived  for 
long  under  little  restraint  from  the  laws,  and  when  in  1815,  by 
the  institution  of  "  Commissions  of  Ciieuit,''  Justice  was  brought 
nearer  to  their  homes,  various  offences  were  brought  to  light, 
the  remedyiltg  of  which  caused  much  resentment.  .\n  eiTort  to 
bring  n  nan  named  Frederick  Bcsuidenbout  to  justice  led  to 
armed  lesistanoe  and  finally  to  the  baagfaig  of  five  men  at 
Slachter^NdtfacbaiaataaMtbatiiiadeaaiBddibleiBipMSBiaB 
throughout  the  fnwtier  (sse  Cm  COlOMV:  Sthlmyi.  It  btend- 
fied  in  the  minds  of  many  Boers  the  fcdingof  hostility  toward! 
the  British  already  citing;  some  of  the  trekkers  !n  1836-1840 
had  taken  part  in  and  others  had  passivelv  aiiled  the  rebellioD 
of  iSij — "  the  most  insane  attempt  ever  made  by  a  set  of  men 
to  wage  war  against  their  sovereign  "  (Cloete,  op.  cil.  p.  28). 
What,  however,  was  probably  the  most  powerful  motive  of  the 
(Ireat  I'rek  was  the  equality  established  by  the  British  between 
the  black  and  white  races.  In  the  eyes  of  the  Boers  the  poisi- 
bOlty  of  eqoafity  between  the  whites  and  the  natives  was  not 

'  See  F.  R.  Cana.  5i>u/A  A  frua  from  the  GrtttI  Trek  to  thr  Vnion 
(London,  1909}.  pp.  395-'97  fur  the  full  text  of  Retief 's  manifetta 

'See  ii,  aima,  1%$  StUtry  «l  Um  Cirsaf  Btm  7M 
1099).  pi>  44> 
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adnritted.  This  sentiment,  which  found  formal  rccigriition 
later  on  in  the  cn^iitution  of  the  South  African  Republic,  was 
held  in  fullest  force  by  the  voortrekkers.  Summing  up,  it  may 
be  s«iid  that  the  exasperation  caused  by  just  grievances  unreme- 
died was  no  stfxjnger  a  motive  with  the  trekkers  than  the  desire 
to  be  free  from  the  restraints  imposed  on  British  subjects  and  the 
mh  to  be  able  to  deil  with  the  aativea  after  tfaeix  own  faahkm. 

Ilw  difaitiin  €f  10  laiBe  a  anAer  of  pona  cnnd  MiiDUB 
mbgMnt  botk  to  the  Cape  aad  the  ham  fmnunnta.  The 
trekkcra  hul  been  told  by  the  KeutcnaBt-gownior  of  the  eaatern 
province  (Sir  Andries  Stockenstrom)  that  he  was  not  aware  of 
any  law  which  prevented  any  British  subject  from  settling  in 
another  couiitr\ ,  atid  in  the  words  of  I'iet  Retiefs  declaration 
the>'  quilted  tlie  colony  "  under  the  full  assurance  that  the  English 
government  has  nothing  more  to  reciuire  of  us,  and  will  allow 
OS  to  govern  ourselves  without  its  interference  in  future." 
The  British  government  thought  otherwise;  they  held  that  the 
tickkas  oouki  not  divest  themselves  of  their  dicgiance  to  the 
Gnnm.  Moveover,  though  the  fameranii^kave  British  tcfri- 
tcir  tlMT  «m  Mill  kdd  to  be  liable  to  the  Julidktioa  «<  BiitiBb 
courts.  Ab  act  p«M)d  fat  1836  (the  Cape  of  Good  Rope  Pmbh- 
ment  Act)  empowered  the  colonial  courts  to  deal  with  offences 
committed  by  British  subjects  in  any  part  of  South  Africa  up  to 
the  J^lh  dcpree  of  south  latitude.  Intended  by  its  authors  to 
protect  the  native  tribes  from  aggression  on  the  part  of  while 
nit-n  and  to  rlii  k  she  exploration  by  luiropeans  of  the  lands  of 
the  Katiirs.  Bechuanas,  &c.,  the  art  led  in  fact  to  the  assertion 
of  British  authority  in  rejpons  beyond  the  Cape  frontier. 

B.  From  Ike  Foundatim  of  the  Repubiki  la  Majuba. — While 
the  boiAe  government  was  seeking  to  prevent  the  expansion 
f^g^t^^  of  the  white  races  the  fint  tlufm  had  been  taken 
sr<ii  ifcM  by  •  body  of  EngiiifaBieB  to  innd  e  neir  oolony  at 
g»*M>*  Natal.  Since  1824  a  few  tnutas  had  been  icCtkd 
at  Port  Natal,  and  in  18.^4  formal  peUtion  was  made 
that  their  settlement  should  be  retognized  as  a  British  colony. 
The  request  was  refus<-d.  and  not  long  afterwards  (18  57!  some  of 
the  Dutch  emigrant  f  irnu  rs  under  Relief  entereii  the  country 
by  way  of  the  Drakcnslx  rg.  Rrtiel,  hke  his  English  prede- 
cessors at  Port  Natai  (known  aLso  since  1835  as  Durban), 
sou(;ht  a  formal  grant  of  territory  from  tiie  chief  of  the  Zulu 
nation,  the  Zulus  being  the  ackaowledfed  «werioid8  <f  the  tribes 
thriiig  in  Natal.  Relief  and  his  party  were,  howcwer,  tnecher- 
ooly  mwndered  by  Dingaan,  the  Zuhi  kbit  (Firimiaiy  1838). 
Other  trekkers  followed  in  the  wake  of  Ketkf,  and  ettaddog 
Dfaigaan  avenged  the  maasacre. 

The  Boers  then  e>tal)lishfd  a  republican  governmcn'.  at  .Maritz- 
burg.  Though  most  anxious  to  avoid  any  extension  of 
responsibility  in  Snu;  1:  Vfrira,  (Ireat  Britain  rei<)grii:-c:l  '.lie 
potential  danger  arising  from  the  creation  of  an  indcjiendent 
state  on  the  coast.  The  Boers  at  first  rejected  offers  of 
acooBunodation.  Troops  were  then  sent  to  the  country,  and 
a  aettiement  was  made  by  Henry  t:ioctc,  the  British 
r,  with  the  Boer  k/uien,  aad  Natal  oooatituted  a 
Brftkb  ooloqy  ht  1845.  Many  Born,  diMstiiied  with  this 
arrangenent,  withdrew  beyond  the  I>rakensberg.  Natal  shortly 
afterwards  received  a  considerable  number  of  emigranU  from 
EnL'l.inrl.  and  the  white  inhabitants  have  since  Ixcn  prrdomi- 
nanlly  British,  .^t  first  Natal  w.us  dependent  on  Cape  Colony. 
In  1856  it  was  coru>titute<l  a  separate  colony,  but  it  did  not 
possess  self-government  until  1IS03.  A  notable  departure  from 
the  labour  policy  of  the  other  states  was  made  by  Natal  in 
i860,  when  Indun  cxwlies  were  introduced.  At  the  time  the 
matter  attracted  little  attention,  but  the  Asiatic  inhabitants 
qpecdiiy  inoeased,  and  forty  yean  later  tbey  outatunboed  the 
whites  (Mb  Nmmx). 

It  had  taksB  the  British  government  needy  ten  years  to  dedde 
on  the  annexation  of  Natal:  its  policy  towards  the  Boers  settled 
north  of  the  Oange  was  marketl  by  the  s:-.mc  hesitation  (see 
Ora.nge  Free  State).  B_v  i'<47,  svlun  Sir  Harry  Smith  became 
high  commissioner,  the  failure  of  the  treaty  slate  policy  was 
evident.  Sir  Uany,  dccniiiig  no  other  cuuriic  oi>cn  to  him,  pro- 
daimed  (Febmaiy  1848)  the  country  bet  ween  theOnafeand  Veal 


rivers  British  territory,  under  the  name  of  tli.-  Orange  River 
Sovereignty.  Sir  Hairy  had,  in  i  he  previous  1  >e;  end>er,  extended 
the  nori  hern  frontier  of  Cape  Colony  to  the  Orange,  ttrumgt 
and  had  reoccupied  the  territory  un  the  KafTir  border  «*w  Sm*^ 
which  1)  Urban  had  been  forced  to  almndon.'  The  '***'^- 
extension  of  British  rule  north  of  the  Grange  was  opposed  by 
Andries  Pretornis,  who,  beiQg  defeated  at  Booaplaats,  withdiew 
north  of  the  Vwil,  wlieie,  thov^  not  intcrfoed  with  by  the 
British,  theBoenipOtiipbitoaevwBl  rival  parties.  In  the  Sow* 
reignty  dlfficnltfes  arose  in  defining  the  rcser\'es  of  the  native 

chiefs,  atul  with  the  BasutoS  th.crc  were  armed  ronfliets.  The 
home  governnieiil  (the  lirsl  Russ<-ll  adminisl  rat  iiMi ),  wliiib  had 
rcluetair.ly  consented  to  euniirm  Sir  Harry  Smith's  aii:i^x;.;ioa 
of  the  Orange  River  tcnilory,  on  learning  of  these  dili.eulties, 
and  also  that  many  of  the  burghers  remaine<l  dissatiffied,  tlianged 
their  ]-Mi!iey.  i!n<l  in  1851  the  governor  was  informo<l  that  the 
ultimate  aU:ii;di>nmcnt  of  the  Sovcrtignly  was  a  settled  point.' 
In  fulfilment  of  their  settled  policy  to  keep  the  British  South 
African  doniidons  within  the  smallest  peniwe  Bndts.  the  cabinet 
decided  t»  leoognias  the  faidcpendeiwe  ef  the  Boers  living 
beyond  tlie  Van.  Hib  leoognition,  the  necessary  preliminary 
to  the  abandonment  of  the  Orange  River  Sovereignty,  was  made 
in  the  Sand  River  Convention  on  the  lylh  of  January 
1 8;  2.  The  Transvaal  thus  became  an  independent  tmommttka 
stale,  or  rather  it  formed  a  number  of  mutually  Timmmmml 
jealous  rommiinities,  antl  it  w.is  not  until  iH6.j  that 
they  were  all  united.  Despite  tlicir  distracted  condition  the 
Transvaal  Bwrs  had  no  Sooner  obtained  their  independence  than 
they  began  to  make  claims  to  authority  in  Bechuanaland.  But 
the  championship  of  the  Bechuanas  by  Mofht,  Livingstooe  aad 
other  miaitonaiies,  aad  their  detemiiiatiaB  that  the  load  to  the 
interior  ahould  oat  be  dosed  by  the  Bocn,  had  its  effect,  end 
the  Bocia  did  not  succeed  in  making  themselves  masters  of  the 
country  (see  TtAMSTAAL:  Hist«ry,  and  BscinTANALAND).  The 
British  government  meantime  pursi-ed  its  iH>Ii<y  of  abandon- 
ment, and  in  February  i8!;4,  by  the  Bloeinfuntein  Convention, 
forced  independeni c  :|<e,ii  ;l:e  iiesv[ile  of  llie  Sovereignty,  which 
now  became  the  Orange  Free  State.  A  clause  was  inserted 
in  the  Blocmfonlcin  Convention  stating  that  Great 
Britain  had  no  alliance  with  any  native  chiefe  or  Swef'*'* 
tribes  to  the  north  of  the  Orange,  with  the  CMCptlOD 
of  the  Griqua chief  Adam  Kok.  NtimemuspeAflitsweieiBadeliy 
many  of  the  inhabitants  of  the  Orange  River  Sevewdguty  againtt 
the  abandonment  of  it  by  the  British  government,  but  the 
duke  of  Newcastle,  who  was  then  cok>niaI  secietaiy  in  Lord 
Aberdeen's  administration,  replied  that  the  dccMom  was  in- 
evitable (seeOt^NGE  Free  State). 

The  abpridoiinn-nt  of  the  Oriuipe  River  .Sovereignty  matlted 
the  cIom;  of  tile  eventful  period  in  South  African  Mstoiy  which 
began  eighteen  years  before  with  the  Great  Trek.  At  the  begin* 
ning  of  that  lime  there  was  but  one  civilized  government  in 
South  Africa — Cape  Colony;  at  its  close  there  were  five  separate 
states  or  provinces,  three,  the  Capc^  Natal  and  British  KafEraria, 
owning  allegiance  to  (keat  Batab,  and  two  fnnnfaig  Boer 
tepubUcs-Hhe  Transvaal  aad  (kange  Free  State.  While  vast 
additional  territories  had  been  occupied  by  British  ttnuHtntm 
V,'  K(HTs  the  unity  of  adminisf ratlot;,  uhith  had  ^^>Mye/ 
marked  the  previous  Stag(S  in  the  expansion  of  the 
while  raec-s  in  .South  Africa,  had  lieen  lost.  VVhclhcr  or  not  a 
wiser  [Kilicy  on  the  part  of  Great  Britain  would  have  secured 
the  continued  allegiance  of  all  the  Boers  it  is  impossible  to  say; 
the  fact  that  numbers  of  Boers  remained  in  Natal  under  British 
rule,  and  that  the  majority  of  the  Boers  who  settled  between  the 
Orai^  and  the  Vaal  dcrimi  to  remain  British  subjects,  points  to 
thatflnarf—'^i  With  justtetbeBoets  oraoptainedof  the  ooune 
actually  adopted^  the  BlitidiaHtlMiitieB.  Thsy  mifeht  at  the 
outset  dAw  Iwve  let  the  trek  Boeit  go,  and  ghraa  tMn  their 
blesriaf  aad  Bbcnv,  or  they  odght  have  controlled  the  trek  and 

>  Vtxt  of  die  territory  thus  reanaegted  was  added  to  Cape  Colony 
while  the  region  between  the  Keiskamma  .md  Kel  was  created  a 
separate  temtory  under  the  name  of  British  Kaffraria. 

*  Deepaicb  of  Earl  Cmr,  dated  October  aiat.  iftsi,  printed  io 
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made  efTective  their  contention  that  the  trekken  were  ttlU 
Britiih  Mibjects.  As  has  been  demonstrated  the  action  taken 
was  tJM  vacillation  between  these  two  courses,  and  was 
eonplicated  fay  a  native  pai&ey  which,  thoogb  well  intentioncd 
and  intdlignile,  needlMdy  initated  tke  iriiite  colniitto  (British 
and  Dutch)  and  did  not  prevent  hlooddlwdi  In  tbe  words  of 
Mr  Paul  Botha,  a  Boer  writer,  Kngland  lint  blew  hot  and  then 
l)l(  -.v  roll!  Hul  in  1854  a  definite  Standpoint  appeared  to  have 
Ux-n  reachtxl — Orcut  Britain  would  connne  her  energies  to  the 
Cape  and  l<.;i\'ing  the  republics  to  work  out  their  own 

destinies  undLsturlKii.  It  was  at  this  juncture  that  Sir  Ciwrgc 
„  ^  Grey  was  sent  to  the  Ca[K;  ;ii  governor.  A  f^illL.i 
Offy"'^'  and  !ar-seeing  man,  he  had  no  sooner  arrived  than  he 
addrfsse<l  hini;i<.lf  with  energy  and  diligence  to  the 
great  problems  awaiting  him.  Hi$  first  care  was  to  ameliorate 
the  omiditioa  of  Cape  Coiooy.  He  resolved  that  in  dealing 
with  the  natives  on  the  eastern  frontier  an  attempt  should 
Iw  made  to  civilize  them  and  thus  do  away  with  the 
aeoarity  cf  periodical  waiiate.  Grcy'a  eflocts  to  promote 
gDod  gowKiunant  in  KaJbnrfa  nedvied  iineipectal  help  in 
consequence  ef  tfaeextraordinaiy  delusion  amom  Uk  Ama-Xosa 
tn  1856,  which  twdted  la  ttedeMhefiaaaytlwvManfb  of  natives 
(see  Cape  CotONv:  HUter^.  Land  left  doelict  was  occupied 
by  colonial  farmers,  and  over  9000  German  immigrants  were 
introduced  by  Sir  George  and  st"ttl<  il  alnni.^  the  frontier  (1858- 
iSsq).  By  this  time  the  colonists  oi  Uritish  descent  predominated 
in  the  eastern  provinces — a  circumstaaw  wldch  hiul  important 
bearings  on  the  future  of  the  colony. 

Sir  George  Grey  found  it  impossiblo  to  niainMi'i:  .1  policy  of 
total  abstention  from  the  affairs  of  the  republics.  The  party  in 
the  Free  State  which  had  objected  to  independence  being  forced 
upon  it  was  still  strong  and  made  overtures  for  union  with  the 
Qtpe;  attempts  were  also  made  to  unite  the  Free  State  and 
tlie  Transvaal.  In  the  conflicts  between  the  Free  Slaters 
and  the  Basutos  Grey's  intervention  was  sought.  All  the  evi- 
dcoM  bcjioK  Sir  Gtam,  ud  the  itudy  he  made  of  the  Boer 
dmnrter,  flonvinoad  mm  tlukt  the  banicn  >«p»w«iBg  the 
vaxiout  wMte  communhies  were  faufdy  artifidaL  He  sou^t  to 
remedy  tbe  mistake  which  had  been  made,  and  in  185S  he  mb- 
mitted  a  scheme  of  fc<lcration  betwc<"n  the  various  South  .\frican 
slates.  In  a  memorable  despatch  to  Sir  £.  Bulwcr  Lytton, 
then  colonial  Mcrctary  in  the  MOOod  Ddligr  Mhainiitnilion, 
he  wrote  (November  19,  185S): — 

When  the  policy  was  adoplcd  of  dividing  South  Africi  into  itiiiriv 
ttutes,  bound  together  by  no  tics  of  union,  it  was  thought  that  the 
mother  countr>-  derived  no  real  benefit  from  the  poaiptsion  ol  Ihia 
part  of  the  African  continrm.  except  in  holding  the  seafMrt  nf 
Simon's  Ray.  .  .  .  tt  was  furtlu-r  tbouBht  that  the  occupation  by 
Grait  Hrit.iin  of  the  countrs'  lnyond  the  Orange  River  h.id  l>ccn  a 
bubble  anil  a  farce,  in  whicli  the  Cape  colonists  were  all  intir(>tc<l : 
for  that  it  was  to  them  a  great  pamtn)<  l.ible  and  out  of  tlu-  r<M(  li 
of  the  police.  .  .  .  Although  the**-  Euro|K-an  countries  lying  bey^rJ 
our  colonics  are  treated  as  separate  nations,  their  inhabitants  fK  .ir 
the  same  family  names  as  the  inhabitants  of  this  colony,  and  niaint.iin 
with  them  ties  of  the  ilosieiit  intimacy  and  relatiimihip.  ...  1  think 
there  can  be  no  doubt  th.it  in  any  great  piitilic,  or  jxii'olar,  or 
national  question  and  movement  the  mere  fact  of  calling  thcc 
people  dinercnt  nations  would  not  malic  them  so,  nor  would  the 
tact  of  a  mere  fordAblc  stream  running  between  them  sever  their 
sympathies  or  prevent  them  from  acting  in  unison.  .  .  .  Experience 
has  shown  that  the  views  which  leel  to  the  flismcmbemicnt  of  South 
Afrir.t  were  mistaken  ones.  .  .  .  \\  h.it  (heTefore  I  wmilil  ret Dmiv.eu  1 
would  Ik'  tfuil  .  .  .  meiiMiti'--  ^hDuM  !»■  t  ikiii  wliivh  wrxiUl  \*tv  '\ 
of  the  i«rveral  states  and  legislatures  of  this  country  forming  among 
themselves  a  federal  union. 

When  he  penned  this  de^iatch  Grey  was  well  aware  of  the 
diltraught  ooodltbn  of  the  Free  State  and  the  agiUtion  for  a 
dteng*  in  its  govcnunent.  He  held  that  the  fedoatioo  of  that 
■tate  with  Clipt  Cokmy  was  preferable  to  its  union  or  federation 
with  tlie  Transvaal,  and  it  was  with  considerable  satisfaction 
that  he  learned  that  on  the  yth  of  December  of  the  same  year 
(i8^8'i  the  \'(ilksra.^d  of  the  Fre<?  Sinte  had  pa<»e«i  a  resolution 
in  favour  of  "  a  union  or  alliance  with  the  Time  ro|i>t!v  "  and 
sought  to  ascertain  the  views  of  the  Cape  iei;i^I  it utv  <iii  the  sub- 
ject. In  bringing  the  matter  bcforcthcCapei>arliament  in  March 
iSfp  Gng  autcd  that  hk  Ida  opinhm  it  wimid  conltr  a  lattfais 


benefit  upon  Great  Britain  and  upon  the  inhabitants  of  South 
Africa  if  it  could  succeed  in  dev^ing  a  form  of  federal  unioBi 
Unfortunately,  Grey's  view*  did  not  meet  with  tlw 
approval  of  the  BriUsh  towcnunnt.*  Had  they  been 
supported  it  is  highly  probnUe  that  fedwatian  wvuid 
have  been  effected.  But  thegoldeneppoctaiiity  WMhMt.  ^"hcn 
Grey  attcmpietl  to  |>crscvere  with  Us  scheme  lie  was  recalled. 
He  left  Cape  Town  in  August  tfiSQ,  but  on  his  arrival  in 
England  he  found  thai  then  had  bten  .1  change  of  ministry. 
The  new  colonial  secretar\ ,  '.he  duke  of  .Newtaslle.  rein^laletl 
him,  but  with  instructions  not  agaiti  to  raiic  the  federation  issue. 
The  $rst  project  for  reunion  thus  caire  I0  n.itight,  but  from  that 
time  forward  it  was  recognizc<l  in  .South  Africa  that  federation 
would  aCTord  the  best  solution  of  must  of  the  difficulties  that  IkscI 
the  country.  The  Transvaal  was  perhaps  the  greatest  suHerer 
through  Grey's  failure,  that  country  continuing  for  years  in  a 
distracted  condition.  The  Free  State,  under  the  guidance  of 
Sir  John  Brand,  who  became  president  in  1864,  attained  a 
conaiderabl*  mciaiiin  of  paospciity.  Ita  »ii«fi«iiti<»  with  tho 
Bantoa  wm  at  bit  oooipoHd,  and  Modicdi  ud  Us  peoplo 
were  in  186B  definitely  tj^en  under  British  protection.  The 
policy  of  nen-interlewace  pradabned  in  1854  had  proved 
impracticable,  and  the  annexation  of  Basuttdand  was  an  open 
confesiuon  of  the  fact.  In  1871  thecountry  was  annexed  to  Cape 
Colony,  liut  its  pacification  proved  a  t.Lsk  of  great  difficulty. 

Up  to  llie  year  1S70  the  DuLtli  considerably  tulnumbercd  the 
British  inhabitants;  indevti.  s.tve  i;i  .Natal,  in  the  eastern  [irnN  iiice 
and  in  Cape  Town,  (he  Itritish  inhabitants  were  com-  ficonomte 
])arativcly  few.  The  industries  were  almost  entirely  Omrtiop- 
l>asloral,  and  remained  chieliy  in  the  hands  of  the 
Dutch.  The  continual  feuds  with  the  KatTirs,  and  also  the  con- 
tinual desire  to  trek  into  new  coiwtries,  all  tended  to  keep  back 
farming,  and  the  country  in  the  years  1 867  to  1870  was  in  n  geoer- 
ally  very  d^rcssed  condition.  But  in  1870  the  en  of  commer- 
cial expansion  began.  In  that  year,  following  imalkr  find*  of 
dianondson  the  bankaof  the  VadandOnngeiivcn,thediaaOBd 
n&Mt  «f  Du  ToiU  Plui  «nd  Bultlontefai  were  opened  up.  In 
1W9  gold  had  been  CmukI  in  the  Lydcnburg  and  Zoutpansberg 
districts  in  the  TVaasvaal,  and  diggers  had  resorted  there  from 
different  parts  of  the  world;  moreover,  in  the  far  interior,  in  the 
territories  of  Mashonatand,  Thomas  Baincs  h.id  reported  di^ 
coveries  of  \:<A'\.  At:HiiiL;  the  purely  pastoral  population  ostrich- 
f.arming  bei  anie  a  new  iiuiiistry  and  added  a  considerable  asset 
lo  the  wealth  of  Capo  C'ol<iny.  The  revenue  derived  from  the 
e.vjxjrl  of  ostrich  feathers  in  iSn<)  was  recorde<I  at  half  a  million. 
It  was.  however,  the  dis*."'.  ei  iC-5  ni  iii.imonds  and  gold  that 
chicily  dcicrmine<l  the  development  of  the  coimliy.  A  large 
I>opulation  grew  up,  first  at  Kimbcrlcy,  afterwards  at  Barbertonj 
and  finally  at  Johannesburg — a  population  mo<]cm  in  its  : 
energetic,  educated,  cosmopolitan,  appreciating  all  the  1 
that  modem  civilization  had  to  offer  them,  and  with  a  1 
partiality  for  the  life  of  the  town  or  the  camp  nther  than  that 
of  the  farm  and  the  veld.  The  majority  of  the  Boers  remained 
very  nndi  iriiat  tbsy  had  been  in  the  17th  centtuy.  Their 
life  of  oontinual  stitfe  with  nativta,OMitinual  trekking  to  fresh 
pastures,  had  not  been  conducive  to  education  or  the  enlarge* 
mcnt  of  intellectual  outlook.  In  religion  they  were  CaJvinislic, 
fanatic,  and  their  old  traditions  of  Dutch  East  India  government, 
1  iKether  nith  their  relation  to  the  nativ«s»  dsvckped  a  spirit  oi 

caste  and  even  tyranny. 

It  was  at  this  stage  of  affairs  that  ri-siK>nsible  government 
was  granted  to  Cape  Colony  (1X7:).    From  that  lime  down  to 
the  annexation  of  the  Transvaid  in  1877,  to  quote  rAcCarBon* 
once  more  the  homely  phrase  of  Paul  Botha,  Great  von  Co«- 
Btitain  "blew  hot "  in  South  Africa.  A  great  change  Mcrmtiom 
in  public  sentiment  towards  the  colonies  generally  ^^■'•» 
began  to  make  itself  felt  in  Great  Britain  in  the  late  sixties  and 
early  seventisa  of  the  19th  century.  The  conatitntion  of  the 
Dominion  of  Canada  (i867-i873)«as  an  evidence  of  thai  fading 

'Sir  E.  Rulwer  L>tton  wrote  (Feb.  II,  1859):  "  H.M.  Covm> 
ment  are  not  prepared  to  <lepan  from  the  settled  policy  of  ihdr 
predecessors  by  advising  the  resumption  of  British  sovereignty  in 
any  Aape  over  the  Oni^  Fteo  State:" 
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VHth  the  advent  to  power  of  the  Disraeli  ministry  in  1R74  the 
nasrcnt  Impcri.il  spiril  rtcw  in  strcnKth,  Lord  ("arnarvon  ( Iht 
4lhe:irri,  when  un(icr-sccrclary  for  llie  colotiiw  in  iS5."*-iS5<j,  haii 
reRUTiied  tlrey's  federation  proposal  with  disfavour,  hut  later, 
as  secretary  of  state,  he  had  introduced  the  lull  for  the  fcticr.nion 
of  the  Canadian  provinces.  He  now  returned  to  the  ("tiliiiua] 
Office  fdled  with  the  idea  of  doing  for  South  Africa  what  had  been 
done  in  British  North  America.'  Recent  events  in  South  Africa 
had  appeared  for  a  brief  period  to  favour  a  union  of  its  various 
OOlOHka  aad  states.  The  imimatioD  of  the  impending  grant  of 
Mlf-govemment  to  Cape  Colony  was  regarded  by  both  Boer 
republics  as  bringing  nearer  the  pro^Kct  of  thtirailioillifUltlw 
BdtiihookMiea.  Bat  just  at  that  time  differanotsaroae  between 
Onat  Britain  and  dM  npufaBes  w  w  the  ownenfaip  of  the 
XiiidMriqr  ttnowl  Mda  ^MA  cMnaged  dw  Botn  (pee 
GBmuALAXD  and  TSANSTAu).  In  tbt  TnuDcvaal  PraMhu 
ma  auccaedad  bjr  T.  P.  Bmym,  a  nmn  touUy  unfitted  to 
govern  a  coontry  distracted  by  factiona,  hanimd  by  wars  with 
natives,  and  with  an  iln^.ust  rlrplrtoi!  rxrhcqiuT.  \cl  in  the 
condition  of  the  Transvaal  iMid  (.'arnarvoii  iuuiid  uiiu'iher 
argument  in  favour  of  federation.  Union  with  the  neighbouring 
stales  would,  he  thoiiRht.  cure  its  ills  and  promote  the  gcncnil 
weh.irc  oi  South  .\frira.  As  a  jtrcliniinary  step  be  accepted 
an  offer  from  J.  A.  Froude  to  visit  South  Africa  unofficially, 
and  by  travelling  through  its  ditTercnt  states  find  out  what 
woe  the  obatacks  to  confederation  and  the  means  by  which 
Midi  t%lt>tlff  could  be  removed.  Froude  landed  at  Cape 
Town  on  the  >ist  of  September  1874,  and  having  \-isited 
Natal,  the  Free  State  and  Pretoria  aa  well  as  Cape  Colony, 
failed  for  Eafhuid  «a  tba  lotb  id  Jawiaiy  1A15.  In  the  three 
and  a  half  BBantha  he  hid  ipeit  m  the  camttqr  he  had  BMdud 
tlx  conduaion  eapicaeed  by  thednkeof  Nofcaade  awdy  tmity 
yean  pcevioudy.  Bandy,  thM  «U  Baghuid  aaeded  then  was 
Table  Bay — or  the  Cape  penimuia — aa  a  unal  and  miUury 
station.  The  South  African  states,  he  bdievcd,  night  be  left 
in  internal  afTairs  to  work  (ui-  their  own  future.  These  views 
coincided  with  those  of  ljjr<U'ariiar\\jn,  w  ho  looked  to  federation 
as  a  meati.s  of  relif. nip  tlif  lir.perial  government  of  some  of  the 
heavy  responsibilities  pres.sinK  upon  it  in  South  .\lrica.  and  he 
.uki  il  Froude  to  return  to  the  t'apc  '.o  laL.e  p;irL  in  a  I'unference 
in  South  Africa  on  the  federation  schcnie.  1  he  olicr  was 
accepted,  and  Froude  reached  Cape  Town  again  in  June  1S75. 
Lord  Carnarvon's  dcspetch  (May  4,  187s),  indicating  his  views, 
had  preoedod  the  anlvel  of  Froude,  and  had  incensed  J.  C. 
MoUcao,  the  Cape  premier,  by  ita  diaegsrd  of  the  colony's 
wwers.  A  aotiail  «M  carried  in  the  Cape 
.  afinohic  that  aiqr  mommni,  iev  Jedentina  ahonld 
I  ift  South  Africa  and  BOt  m  Bm^and.  Readt  en  his 
airiMl  waa  mMh  chapined  «t  the  atdtode  tahea  by  the  Cape 
pariiament,  aad  ooodHcted  an  oratodca)  campaign  thmq^unt 
the  cotmtry  in  bvour  of  federation.  His  speeches  were  lacking 
in  judgment  aad  tact,  and  created  an  unfavourable  impression. 
The  conference  «aa  BOt  held,  and  F(«ttde  ntvMd  to  BaifiaaA  in 

the  autumn.' 

Lord  Carnarvon  was  far  from  abandoning  his  plan.  The 
Transvaal  was  now  in  a  rnndilion  bordering  on  anarchy,  and 
numiHTN  oi  its  inhabitants  were  sup()Oscd  to  be  l<X)kiiig  to  Great 
Britain  for  help,  .\noiher  party  in  the  Tratisvaal  was  seeking 
alliances  with  t_>erniany  and  Portugal,  and  this  danger  of  foreign 
interference  was  a  further  cause  fur  action.  In  August  1876  the 
colonial  secretary  assembled  a  conference  on  South  African 
affairs  in  London,  nominatmg  Froude  as  representative  of 
Griqualand  West.  President  toad  represented  the  Free  State. 
Another  menber  of  the  confeteBoe  waaSit  TheophiluaShcpatone, 
(qjt.)  Neither  Cepe  Colooy  nor  the  Tkanaveal  wee  repraeated, 

'  Kt  9'\r  TIcnr>'  B.irkly's  rrfjucst  Lonl  C.imareon'-i  pr<-<li-'  i'«'"^r, 
Lord  Kimberley,  had  in  November  1871  given  him  (Sir  Henry) 
aathadty  to  mmnon  a  meeting  of  Kptcsentativcs  of  the  states  and 
coioalcs  to  oonaider  the  "conditions  of  union,"  but  the  auncxation 
of  the  diamond  fields  h.id  o<curre<)  mc-antimeand  Sir  Henry  tliounht 
the  occasion  inopportune  for  Mich  a  conference. 

*Far  Fronde's  views  and  actions,  see  especially  the  blue  book 
C  tJ9»  (1I76),  oonnddiV  Us  icpott  to  L«d  a 


and  the  conference  was  abortive.  President  Brand  having  no 

permission  from  his  sta;c  to  consiilcr  federation.  That  subject 
was,  in  fact,  not  distu.'^.sed  by  the  <lclegatcs.  In  view  of  the 
troubles  in  the  Transvaal,  and  in  furtherance  of  ("arn.Trvur.S, 
federation  scheme,  Shcpstone  was,  on  the  5th  of  Oilober  fol- 
Unviiii;,  f;ivi  !i  a  (iorrn.i:i!  lommission  I0  annex  the  rcpiililic  "  if  it 
was  <lesired  by  the  inhabitants  and  in  his  judgment  nccessar)'." 
TTie  secretary  of  state  sought  the  aid  of  Sir  Bartle  Frere  as  his 
chief  agent  in  carrying  through  confederation,  the  then  governor 
of  Cape  Colony  and  hi|^  commissioner  (or  South  Africa.  Sir 
Heuy  fiaikly,  sharing  the  views  of  the  Cape  ministry  that  the 
dme  tune  inopportune  to  force  such  a  step  upon  South  Africa. 
In  a  letter  dated  the  13th  of  October,  offering  Frere  the  poet 
Baridy  was  about  to  vacate,  Lord  Carnarvon  wrote: — 

.  .  .  The  war  between  the  Tran»viial  republic  and  the  natives 
has  had  this  further  effect,  it  rapidly  rijK-ncd  all  South  .Airican 
policy.  ...  It  brings  U!i  near  to  the  object  and  end  for  which  1 
nave  now  for  two  years  been  steadily  latiouring — the  union  of  the 
South  African  cokmies  and  states.  '1  am  indeed  now  considering 
the  deuils  of  a  bill  for  their  confedemtioB,  wliidt  I  daiim  tolntaodBce 
next  sewioo,  and  1  propoie  to  prm,  hy  all  nwaws  ht  my  ppwei,  ny 
confedenuion  policy  in  South  Africa. 

The  time  required  for  the  wodi  of  conftdcradng  and  of  cm^ 

solidating  the  confederated  states  Lord  Carnarvon  estimated  at 
not  more  than  two  years,  and  he  was  sanguine  enough 
to  hope  that  Frere  woul  l  stay  on  at  the  Cape  lor/taaaaaMW 
two  or  three  years  "as  ilie  lirsi  governor-general «»"*• 
of  the  South  .African  dominion.  "  I  rere  accepted 
the  offer,  but  did  not  leave  England  until  .March  iS;".  Shcp- 
stone preiedid  liini.  and  in  January  if>;7  had  gone  to  Pretoria. 
His  conferences  with  the  leading  men  iit  the  Transvaal  and  a 
consideration  of  the  dangers  which  threatened  it  and  the  grave 
disorders  within  its  borders  satisfied  Sbcpslonc  that  he  had  no 
choice  except  to  act  upon  his  commission,  aad  oa  the  tzth 
of  April  he  issued  n  pioclaniatioa  annexing  the  coimtry  to 
the  British  Crown.  Diulni  the  interval  between  Shepstone'k 
arrival  in  the  ooontnr  and  the  aanwaliaB  the  VoUtaiMd  hud 
rejected  the  pvopoaak  for  confedanlini  laid  befon  dmn  in 
accordance  with  Lord  Caraama'spembrive  UU,  nod  had  made 
no  real  attempt  at  icCorm.  The  annfiatton  tiaa  acqjiiieKed 
in  by  a  considerable  number  of  the  white  Inhabitants.  Shep- 
stonc  was  convinced  that  it  was  the  only  step  which  could  sax^e 
the  couii'ry  from  ruin.  The  subject  is  discu.sM-d  al  greater 
leitglh  under  TkansvaaL.  Frere,  who  had  teached  t'apcTown  on 
the  .51st  of  March,  learnt  on  the  i6th  of  .Vjtril  thai  the  annexation 
had  taken  place.  He  was  incline<l  to  regard  Shep^tone's  act 
as  premature,  and  he  realized  that  it  stirred  very  deeply  Dutch 
national  feeling  throughout  South  .'\frica.  Though  ait.xious 
to  promote  Carnarvon's  |)olicy,  Frere  found  that  n.itivc  affairs 
called  for  immediate  attention.  The  Basuto  and  Kaffir  tribes 
were  giving  trouble,  and  the  40,000  trait)e<l  Zulu  warriors  under 
Cctywayo  threatened  the  peace  both  of  Natal  and  the  Tian^ 
vaal.  In  the  same  tnonth  (.\ug.  1877)  in  which  dM  British 
parliament  passed  the  act,  foreshadowed  by  the  seoetaiy  of 
stale, "  for  the  union  under  one  fovennnent  of  aadi  of  the 
South  African  cnloniea  and  states  as  may  agree  theeeto," 
another  war  with  the  Kaffirs  brake  ont.  This  ooi^ct  laitedtnitl 
MiOr  ttfi,  and  largely  absorbed  the  energies  of  Sir  Bartle  Freie.* 
In  die  meantime  a  scheme  of  unification,  as  opposed  to  federation, 
put  forward  by  the  Molteno  ministry— a  schen-.c  which  in  its 
cs.scncc  anticipated  the  form  of  government  established  in  lyio — 
had  met  with  no  sup[K)rt  from  Frere  or  the  home  ministry.  In 
January  if;?  Lord  Carnarvon  resigned,  and  the  drivinR  force 
of  the  lederjitinn  scheme  thus  disappeared.  It  was  not,  l:nv  is'er, 
finally  dropped  until  iS!io.  In  July  of  that  year  proposals 
for  a  confc<leralion  coiiierence  were  submitted  to  the  Cape 
parliament.  M  that  lime  Paid  Kruger  and  Pict  Joubert, 
delegates  from  the  Trsnsvaal  Boers,  were  in  Cape  Town,  and 
they  used  their  influence  to  prevent  the  acceptance  of  the 
proposals,  which  were  shelved  by  the  ministry  accepting  "  the 
'  Serious  troubles  with  the  Basutos  which  bcj^n  ia  1879  reacted 
on  the  siiualiun  in  the  Transvaal  and  Natal.  Them:  troubles  were 
finally  ended  in  1884,  when  the  country  waa  raven  up  by  the  Cape 
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pievioiii  qnaitiiiB  **  (June  39).  Thus  tDded  w  attcnpt  wkkh 
tadEcd  the  ekment  awwrtlal  to  Mnecm  tpootuieity. 
Confedention  had,  for  the  ttaw  bcing,ceiMdtoheafii^ 

issue  some  time  before  its  formal  shelving  by  the  Cape  par- 
lianunt.  The  Kaffir  War  of  1878  wxs  followed  by  war  with  the 
Zulus.  Frcrc,  believing  thai  the  Zulu  ix)\vt.r  was  a  standing 
menace  to  the  peace  of  South  Africa,  anJ  that  delay  in  dcahng 
ssilh  Cctywayo  would  only  increase  the  danger,  sent  an  ulli- 
malum  to  the  chief  in  November  1S7S.  The  invasion  of  ZuJu- 
land  tx-gan  in  January-  1879,  and  was  speedily  followed  by 
the  disaster  at  luandhlwana  and  by  the  dctenre  of  Rorke's 
Dnfi  and  of  Elhowe.  But  at  the  battle  of  Ulundi  in  July 
the  Zulu  power  was  crushed,  and  a  little  later  Cetywayo  was 
taken  prisoner  (sec  Zululand:  HitHory).  The  removal  of 
the  Zulu  danac  did  not,  however,  mtoce  hannonjr  between 
the  Bntiih  and  the  Bona  in  the  TramvaaL  The  ma)- 
oootent  Boers  became  a  powerful  dement  in  the  country. 
They  were  largely  Influenced  by  an  fanportant  aectiooofthe 
Dutch  community  in  western  Cape  Colony,  whidi  caotied  on 
a  campaign  against  annexation,  seeing  in  it  a  blow  to  the 
ideal  they  h.nl  1  i>'un  to  entertain  of  a  united  South  Africa 
of  a  Dutth  republican  type.  Sir  (iarncl  Wotstley.  at  this 
period  (June  iHyo-May  18S0)  high  conimi&sioncr  of  Soulh- 
East  Africa,  pave  the  Tnnsvaal  a  IpRislativc  council,  but  the 
mrmbrr'i  were  noniin.-iled-  This  could  not  be  regarded  as 
a  redemption  of  the  promise  of  a  hbcral  constitution,  and  it 
had  an  injurious,  though  limited,  effect  on  the  Boer  community  ' 
After  the  receipt  in  December  1879  of  the  reports  of  Mr 
Gladstone's  speeches  during  his  Midlothian  campaign — in  which 
he  denounced  annexation  aa  obtained  by  meant  dishonourable 
to  Great  Britain— the  Been  eapected  motUag  leas  than  the 
letrooeaioa  of  the  oountiy. 

Then  me  one  ttton(  iceeon  agiinat  letioccMioo,  conoeming 
wUcfa  the  Been— if  thqr  fave  it  theught—vould  naturally 
be  iHent.  To  the  British  muid  in  general  it  was  apparently 
non-cxistcnt.  It  had,  however,  been  seen  and  its  strength 
recognized  by  Sir  Garpet  Woladcy  during  his  brief  governor- 
ship of  the  Transvaal.  Wohdqr,  bi  a  deipetdi  dated  the  13th 
of  November  1R70  said; — 

The  Trans\'aal  is  rich  in  mineral* ;  gr  l  l  lur^  i!r<  .iily  twn  found 
in  quantities,  and  (here  can  be  little  doubt  that  larijer  and  Ktill  more 
valuable  goldfieldji  will  sooner  or  later  be  discovered.  Any  such 
discovery  would  soon  l)rinK  a  large  Brili»h  populition  here.  The 
time  must  eventually  arrive  when  the  B<«ts  will  l>c  in  a  small 
minority,  as  the  countr>  is  very  s(>ar<*-ly  peopli-d ;  and  would  i; 
not  therefore  tic  a  vcr>'  near-sighted  policy  to  recede  now  from  the 
position  we  have  taken  up  here,  simply  ticcausc  for  some  years  to 
come  the  retention  u)  2000  or  jcxkj  irou[>s  may  ix  necessary  to 
roconsolidate  our  power. 

As  Lord  Morlcy  in  his  Life  of  Glailslonc  says,  '■  this  pregnant 
and  far-sighted  warning  seems  to  have  been  little  considered 
by  English  statesmen  of  either  party  at  this  critical  time  or 
afterwards,  thou^  it  proved  a  vital  Hrmmt  inuy  faMi|^tcd 

decision,  " 

The  result  of  the  general  election  of  1880  was  to  place  Mr 
Gladstone  in  power.  The  new  administration,  notwithstanding 
Mr  Gladstone's  public  utterances,  declared  their  intention  of 
letaining  British  sovereignty  in  the  Transvaal,  coupling  with 
that  derisioB  a  ptous  hope  for  the  speedy  accomplishment  uf 
eoBfedemtion  an  as  to  allow  of  free  inatltutiona  being  given  lo 
Natal  and  the  Tkinsvial.*  The  didbiahxnnent  occasioned 
by  tUs  decision  caused  the  Boer  delegates  then  at  the  Cape  to 
help  to  wreck  the  federation  proposals  (see  supra).  But  if 
unwilling  at  the  time  lo  undo  the  work  of  Sir  T.  Shepstone, 
the  Liberal  cabinet  were  prepared  to  get  rid  of  the  chief  British 
repriM  ni ativc  in  South  .'Vfrica  -[lartly  lo  please  the  extreme 
Radicals  among  '.heir  followers.  .Acconiinsly  on  the  2nd  of 
August  li^Sij  I  rere  received  a  Iclegrapinc  despatch  from  Lord 
•  Had  Shcpstonc's  promise  been  redc-cmt<l  at  an  eariy  date,  it 
might  well  h,iv<'  eviin^uishnl  tiic  agiiation  for  indepcnoenoe. 
^It  is  remarkable  that  the  Uitieral  government,  denrite  this 


Fiera 


.  ..  itrongcr  language  used  by  Mr  (Aidstone, 
to  live  the  Boers  any  real  self -government.  Sir  Bartle 
d  tlie  new  edmintwintien.  as  he  had  the  Centarvaiive 
en  dda  point  wlihsflt 


coknieB) 

extreme 


(See 


Kimbeiley  (the  new  asoetuy  «<  sfaMe  fee  the 
■■aeuacing  Us  iccall.*  Fieie^  tadi  wee  ese  of 
dticacy:  he  chose  to  face  difficultice  nther  then 
evade  them,  and  had  lie  been  unfettered  in  his 
action  might  have  accomplisbed  much  more  than 
he  was  able  to  dr,.  in  its  main  lines  Us  poliqr ' 
I'ktkt,  Slk  lii..NKV  UARrtE.) 

Finding  that  the  Gladstone  administration  would  not  give 
up  the  Transvaal  voluntarily,  the  Boers  now  determined  OD 
rebellion-  Hostilities  began  in  December  1H80.  and  eventually 
ascrics  of  engagements  ended  in  the  rout  (Feb.  27,  1881) 
of  a  small  British  force  which  had  occupied  Majuba  Hill  the 
previous  evening.  The  killed  included  the  general  in  command, 
Sir  George  Colley.  Meanwhile  the  resolution  of  Mr  Gladstone 
and  his  coUeaguea  to  keep  the  Transvaal  had  been  shaken  by 
the  Boer  declaration  of  iwfa|»eadeiice.  After  tbe  first  ingagi 
menta  this  neehitioB  was  further  weakened;  and  whsa,  after 
s  British  levene  at  Ingeso  (Feb.  6),  oweitiuce  were  Mde  har 
Mr  Kruger  on  behalf  of  tbe  Boers,  the  cabinet  was 
strongly  inclined  to  come  to  terms.  The  news  of 
Majuba  did  not  turn  it  from  its  purpose.  Opinions  will  always 
dilTcr  as  lo  the  course  adopteij  by  the  Liberal  government. 
"  We  could  not,  "  wrote  Mr  (.dadstonc.  "  l>ccause  we  had  failed 
on  Suntlay  last,  insist  on  shedding  more  blood."  Il  is  at  all 
events  abundantly  clear  that  had  the  Itoers  not  resorted  to 
arms  they  would  not  have  gained  the  supfxirl  of  the  cabinet.* 

Sir  Evelyn  Wood,  who  had  succeeded  Colley  as  general  in 
command  and  governor  of  Natal,  tmder  instructiona  from  borne, 
conduded  a  treaty  of  peace  on  the  »nd  of  March.  The  terms 
agreed  upon  were  dabocatcd  in  a  convention  signed  at  l>retoiis 
in  August  following.  By  this  instrument  the  Thuisvaalwes 
granted  self-govenuient  subject  to  British  sueeninty  and  the 
control  of  the  iweign  tektiow  of  the  state.  In  1884  the  Glml- 
stone  B<tmi"<ftfftiffB  made  further  ooMCMione  liy  the  LomIdb 
convention  of  that  year.  This  hut  document  stiU,  Iwwever, 
reserved  for  Great  Britain  certain  rights,  including  tbe  power 
of  veto  over  treaties  concluded  by  the  Transvaal  with  any 
power  other  than  the  Orange  I'ree  Sla!c.  Hut  the  success  of 
the  Transvaal  Boers  both  in  w  ar  and  diplomacy  had  quickened 
the  sense  of  racial  unity  among  the  LKnth  tlirouglioul  the 
country,  and  there  arose  a  spirit  of  antagonism  between  the 
Dutch  and  the  BridthiridchaiectedtliewlHilefatafeef  South 

Africa. 

Before,  however,  dealing  with  the  relations  Iwtween  the 
British  and  the  Boers  subseauent  to  1881  brief  reference  may  Im 
made  to  aGfairs  in  which  other  powers  were  concerned;  affairs 
which  were  the  pcdnde  to  the  en  of  eapeneioB  associated  with 
the  career  of  CedL  RlwdeB.  bi  tS6B  the  Bvropeaae  in  dent 
Nemaqnalud  and  Dshiaraland  petitioned  for  annexation  to 
Great  Britain.  Eventually  (1878)  only  Walfish  Bay  onmamr 
and  a  small  strip  of  adjacent  territory  were  annexed,  tetai* 
In  iR8j  Germany  entered  the  field  and  dnring 
iSS.^  i.S.S:;,  owing  to  the  procrastinating  ix)licy  of  the  Cape 
and  British  governments,  all  the  coast  between  the  Oranpe  and 
the  I'oriupucse  frontier,  save  Wallish  Bay.  wis  placed  under 
(ierman  protection  (see  .Africa,  J?).  The  eastern  boundary  of 
I'.erni.sn  South-W'cst  Africa  was  lixcd  in  1890,  the  frontier  nin- 
ning  through  the  Kalahari  Desert.  Bechuanaland,  the  region 
between  the  German  colony  and  the  Transvaal,  was  secured 
for  Great  Britain.  It  was  not  on  the  west  coast  only  that 
Germany  made  elTorts  to  seooc  •  fboting  iS  Soufh  Africa. 
In  September  1884  an  atterapt  «M  made  to  aooue  St 
Luda  Bay,  on  the  coast  of  Zdulami.  Here,  htmwm,  Giett 
Britain  stood  firm.  St  Ludn  Bqr  had  been  ceded  to  the 
Btltisb  by  the  Zohi  hJog  Pknda  in  1S44,  this  eeirion  has 
atwaye  been  icgarded  as  valid.  EventusJly  Germany  agreed  to 
make  no  annexation  on  the  east  coast  of  Africa  south  of  Dclagoa 
Bay.  With  the  proclamation  ni  n  British  protectorate  over 
the  coast  of  Pondoland  in  January  1885  the  coast -line  from  the 

'Frere  sailed  for  EmdaMl  on  the  i«h  ef  Seplcabar.  Ms 
succeMor,  Sar  HarcnlcB  Robiasoa.  rsediM  OeCSspe  at  theendel 
January  itti. 

« Moriey's  £^  ^fiMMtaw,  hk.  vilL  ch.  3. ' 
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m  on  til  of  tlie  Orange  to  Ddagoa  Bay  (save  for  the  small 
stretch  of  Amatonga  shore  line)  became  dclinitcly  Itritish. 

To  Dclagoa  Bay,  or  rather  to  the  southern  part  of  the  bay, 
Gmit  Britain  had  laid  unsuccessful  claiin.  On  the  northern 
hmak  of  the  chief  estuary  of  the  bay  the  Portuguese 
had  from  the  i6th  century  onwud  maintaiDed  a 
pncuunw  fooUiald;  it  wu  dwir  noit  Mmthaly 
atatioB  «B  the  eut  coot  of  AfidcK.  Jm  it«}  tiwtkt  had  Iwcb 
f^^i^Mf^i  hf  the  BTft<ff^  with  tribv  «fHfc*!lfg  the  aontkeni 
Bhom  of  the  bey.  Neither  the  Pbrtvuneae  nor  the  British 
claims  seemed  of  mmh  iriif)ortance  until  the  ris<^  nf  tin-  South 
African  republic.  Aii.vious  for  a  seaport,  the  iriiu^vaul  Hutrs 
in  turn  laid  claim  to  Delanoa  Bay.  This  brought  the  dispute 
between  (jreai  iiritain  and  Portugal  to  a  head,  the  matter 
being  referred  in  1872  to  the  president  of  the  French  republic 
for  arbitratioo.  la  1875  an  award  was  given  by  Marshal 
MacMahon  entire^  la  favour  of  the  Portuguese  (see  Delagoa 
Bay).  As  a  port  outside  British  control  Dehiyw  Bay  was  a 
aaoBce  «I  ■tfength  to  the  Boeis,  especially  as  the  laihray'  was 
umUt  tiMfar  eoBUoL  Xa  the  war  which  b^an  in  iSqq  aiiaiitioiis 
of  w»  and  ncrolti  tor  tha  Boen  wen  freely  passed  through 
Delagoa  Bay. 

C.  The  Slruggk  for  Supremacy  betwren  Brttith  and  Dutch. — 
Bechuanaland,  through  which  territory  runs  the  route  to  the 
Bwltaiaaa-  f*r  interior  the  countries  now  known  as  Rhodesia 
Imad  —was  acquired,  despite  the  strong  ilcsirc  of  ilic 

AaaMvA  Gladstone  administration  to  avoid  further  annexa- 
tions in  South  Africa.  At  first  the  encroachments  on  Bechuana 
tciritoiry  by  Boers  from  the  Transvaal  were  looked  upon 
with  comparative  indifference.  The  Boers  respected  neither 
toe  iraoljer  bid  down  fajr  tlia  Pictoda  oonvcatkM  mot  that 
<«mUIM  in  their  favaur)  drawn  in  the  London  convention. 
But  missionary  inflimwa  was  strong;  it  was  reinforced  by  the 
growing  strength  of  the  imperialistic  spirit  and  by  the  fears 
excited  by  Germany's  intrusion  on  the  south-west  coast.  .\n 
expedition  was  sent  out  in  October  1.SS4  under  Sir  Charles 
Warren;  ihe  Hucrs,  who  had  set  up  the  "  republics  "  of  Goshen 
and  Stellalami,  were  obliged  to  give  way,  and  the  country  was 
annexed  (see  BECiiu.\NALA>a>).  It  was  in  connexion  with  this 
affair  that  Cecil  Rhodes  first  came  into  prominence  as  a  poU- 
tidaa.  As  a  member  oi'  the  Cape  pailainent  he  undertook 
a  mimnn.  bafoia  the  anival  of  Waoen,  to  the  Goahco  and 
Boom,  oidcaivouiaA  twwmnmfiiUar,  tttobtainbom 
them  a  recognition  of  Bdtiah  Mvcnfpity.  The  aoquiaitioa 
of  Bccinianaland  by  Great  Britain  wag  the  eoential  preliminary 
to  the  development  of  llie  schimes  whirh  Rhodes  entertained 
for  the  extension  of  Hri'. ish  rule  into  (.entral  .'\frica.  In  Ins 
endeavours  to  realize  this  .lim  liad  tu  contend  with  the  new 
spirit  of  national  consciousness  ainrna'.inp  tlie  Boers,  which 
found  expression  in  the  formation  of  the  Afrikander  Bond. 

In  its  eattemal,  as  in  must  of  its  internal  {>olicy,  the  Trans- 
vaal  wan  controlled  from  1K.S1  onward  by  I'aul  Kruger,  who 
n«A/n-  waa  elected  pnaident  of  the  state  in  iSSi-  Yet 
jBM*r  Kroger  was  tcafcdy  the  real  leader  in  the  nationalist 
movement  to  which  the  successful  revolt  of 
l88o-St  gave  strength.  The  support  given  by  the  Cape  Cdony 
Dutch  to  the  malcontent  Transvaal  Boers  has  aheady  been 
mentioned.  During  the  1880-81  revolt  many  Free  State 
burghers,  despite  the  mcKleratinK  influence  of  President 
Brand,  joined  the  Transvaal  commandoes.  Now  a  definite 
effort  was  made  to  build  up  a  united  South  .\frica  on  anii 
British  lines.  In  the  latter  part  oi  a  Dutch  pastor  at  the 
Faarl,  a  town  in  western  Cape  Colony  named  Ihi  Toit,  in  a 
paper  called  D*  Ptkiot,  suggested  the  organisation  of  an  Afri- 
kander Bond;  in  the  sane  year  Carl  Bocdienhagen,  a  Gennan 
itaiiUiit  in  tin  Fkee  Stato,  advocated  such  a  band  in  faia  p^er, 
the  BleemfeMleim  Smprm.  The  Bond  waa  foimcd,  its  wmfc 
bcin?  .^.tmost  confined  to  Cape  Colony.  It  held  its  first  congress 
at  Graaf  Reinet  in  i88j.  In  the  "  programme  of  principles  " 
upon  which  its  constitution  was  modelled  it  was  set  forth  that: 

^For  the  intcmatioiHil  diffica'tiea  cooaccted  with  the  building 
althaiaBwyfaamDdagoaBaytpPretotiaeeeLBOKBiiBtt'MAaqwa. 


While  la  itaeU  ackoowledcing  no  single  (onn  of  govemment  as 
the  only  ouitable  fcnn»  aad  whilM:  arknowledging  the  lonn  of  govern- 
ment existing  at  peeicnt  (die  Boad)  means  that  the  aim  of  our 
national  development  must  be  a  united  South  .Africa  under  its 
own  flag. 

In  the  following  year  the  Farmers'  Protect iot>  .\j,M)ciation 
was  amalgamated  with  the  Bond,  and  the  joint  organization 
feU  under  theoonteolof  J.iLHofmcgrTftheleuler  of  iheDtttch 
paity  in  Cape  Ctalo^.  Under  Hoteiyi^  politic  oontnl  all 
dedaratlona  inoonsiatent  with  allegiance  to  the  British  Cniwii 
were  omitted  from  the  Bond's  constitution.  It  remained,  bow- 
ever,  a  strong  nationalist  urgani^atior:.  w'h;(!i  in  practice  was 
inimical  not  &o  much  to  the  llnlish  i:unne-x:<jn  as  to  the  British 
section  of  the  population  and  to  the  <leveki|iment  of  -.he  country 
on  enlightenetl  lines.  (For  the  Afrikander  Bond  sec  further 
C.VPE  CoLo.vY:  History,  iind  Hofueyr.) 

Not  long  after  the  Warren  expedition  the  valuable  gold  fields 
which  Sir  Oamct  Wolseley  had  foreseen  would  be  dLsco\-cred 
in  the  Transvaal  were  actually  found.  By  the  year  in 
which  Jdianncsbuif  was  founded,  the  wealth  of  tbeWitwatei>- 
land  lieMa  waa  dnnflMtnttcda  The  lovtBUO  uMcb  these  dit' 
CQiveries  bmught  Into  the  Tkanavnal  treaaniy  fnereasad  the  im- 
portance of  that  .itale.  The  new  industrial  situation  crentrd  had 
its  cflcct  on  all  parties  in  South  .\frica,  and  in  some  measure 
drew  together  the  British  and  Dutch  sections  outside  the 
Transvaal.   .\  customs  union  between  fa|>c  Colony  .md  the  Free 


State  w.-is  concluded  in  iSSo.  to  which  laser  on 


i!ir  other 


South  African  states,  save  the  Transv,ial,  became  {larties. 
But  KtVger  Rfluincd  implacable,  bigoted,  avariciotis,  deter- 
mined on  a  policy  of  is^tion.  In  1887  he  ma<le  proposals 
for  an  alliance  with  the  Free  State.  Brand  refused  to  be 
ensnared  in  Kniger'a  policy,  aad  the  iwigitiatioas  led  to 
no  agreement.  (For  detaila  of  this  episode  see  Oiamcb 
Free  State:  History.)  Not  many  months  afterwards  (Jaly 
1888)  the  Fr^e  State  lost  by  death  the  wise,  moderating  guidance 
of  ^Lr  Jnhn  lirand,  The  new  president.  1".  W.  Rcitz,  one  of  the 
fouadirs  of  tile  liond.  in  i.s.Sq  conimiiicti  the  Free  State  to  an 
olTensivc  and  ileiensive  alliance  with  the  Transvaal.  Kruger 
thus  achieved  one  of  the  objects  of  his  policy.  Within  the 
Transvaal  a  great  change  was  coming  over  the  population. 
There  flocked  to  the  Rand  many  thousands  of  British  and  other 
Europeans,  together  with  a  considerable  number  of  Americans. 
This  influx  waa  looked  npoA  with  disfavoux  fay  Kruger  aad  bis 
supportsra,  and,  wliBe  the  new  eomeia  were  heavily  taaad,  i 
were  speedily  taken  to  mrise  the  banchin  lawti 
so  that  the  immigrants  sboidd  have  little  chance  of  MMMbris 
becoming  burghers  of  the  republic.  This  cxclu.sion 
policy  was  even  applied  to  immigrants  from  the 
oiher  South  .\frican  cuuiilrics.  \  system  of  oppressive  trade 
mono[Mjlies  was  al.so  introduced.  The  situation  with  which 
the  Boers  were  called  u[)on  to  deal  was  one  of  great  dilTiculty. 
They  could  not  keep  back  the  waves  of  the  new  dvilizalion, 
they  feared  being  swamped,  and  they  sou|^t  vainly  to  maintain 
intact  their  old  organisation  whOe  reaping  the  fiiuuicial  bene&t 
resulting  from  the  working  of  the  gold  mines.  The  wider 
outlook  which  would  have  aooght  to  win  the  Uitlaaders  (as  they 
were  calM)  to  the  sida  of  the  republic  waa  catiit ' 
The  policy  actually  faOowed  waa  not  even  stathiaaiy;  it 

retrogressive. 

Meanwhile,  and  partly  through  distrust  of  the  Kruger  poUgTt 
there  was  growing  up  in  Cai>e  Colony  a  party  of  South  ,'\frican 
IfUH  ri,slis:s,  or.  as  they  havt!  been  called,  .\frik- 
andcr  Imperialists,  who  came  to  a  large  extent  under  to^rtWbO. 
the  influence  of  Cecil  Rhodes,  .^mong  these  were 
W.  P.  Scfareiner  (afterwards  premier  of  the  colony)  and  J.  W. 
Leonard  (sometime  attorney-general)  and,  to  some  extent, 
Hof meyr.  Vvam  the  time  of  Ids  entnnoe  into  potitica  Rhodes 
endeavoured  -to  indooe  the  kadfaig  men  in  the  oonatiy  toreahae 
that  a  development  of  the  whole  oooDtiy  onikl  and  should  be 
accomplished  by  South  Africans  for  South  Africans.  He  fully 
admitted  that  the  cry  which  had  become  po  popular  since  iSSi  of 
"  Africa  for  the  AfrikandRrs  "  expressed  a  reasonable  aspiration, 
but  he  oonsuntly  pointed  out  that  itt  fuUlnant  conkl  mm 
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tdvantageoudy  be  sought,  not,  as  the  Rruger  party  and  ex- 
tremists of  the  Bond  believed,  by  working  for  an  independent 
South  Africa,  but  by  working  for  the  dc%'c!opmcni  of  South 
Africa  as  a  whole  on  democratic,  self-reliant,  self-governing 
lines,  under  the  shelter  of  the  British  flag.  Hofmeyr  was  among 
those  whom  Kruger's  attitude  drove  into  a  loose  alliance  with 
Rhodes.  In  1884,  having  the  power  in  his  hands  when  the 
Scanlen  ministry  fell,  Hofmeyr  had  put  into  office  a  ministry 
dependent  upon  the  Bond,  and  had  talked  of  a  pos&ible  Dutch 
rebcUion  in  Cape  Colony  if  the  Boer  freebooters  in  Bechuanaland 
wot  ejected;  in  1890  Rhodes  became  premier  with  Hofmeyr's 
tpptaval  and  support.  Rhodes  rcmaineid  in  office  as  prime  min- 
iator  until  January  1896.  During  tiieae  mx  yean  the  part  be 
pkygd  fatta  dtmlaemnk  and  pubBc  Ifa  of  SmMk  Aftfea  «u 
fieater  thin  that  of  any  otber  nun.  He  used  Ut  period  of 
power  to  put  into  encudon  Ma  plans  for  the  extension  of 
British  dominion  over  the  country  up  to  the  Zambezi. 
In  1888  Rhodes  had  succeeded  in  inducing  Sir  Hercules 

Rotrinson,  ihc  hi^h  rommissiinuT.  to  allow  J.  S.  Moffat,  the 
MU>*  Brilush  rcsideut  at  BuJawayo,  to  enter  into  a  treaty 
MtaiHAMcu  with  Lobengula,  the  Mat.i'xlc  chief.  Under  this 
Company,  treaty  Ix)hcngula  lx)und  himself  not  lo  make  a 
treaty  with  any  other  foreign  [KJwer,  nor  lo  sell  or  in  any 
other  way  dispose  of  any  portion  of  his  country  without  the 
sanction  01  the  high  ronimiMioncr,  This  step  prevented  the 
country  from  falling  into  the  hands  of  (Icrmany,  Portugal  or  the 
Boers.  The  treaty  was  followed  by  the  formation  of  the  British 
South  .\frica  Company,  which  obtained  a  royal  charter  in  i88g, 
and  by  the  occupation  of  Mashonaland  in  1890.  Diflficulties 
with  the  Poftqgacie  followed,  bat  the  Seliabuiy  adnbiiatntioD 
icmly  upheU  Biitiih  fUm,  with  the  remit  that  the  Biitiih 
^dicfe  fif  iaAneooe  «■>  eatanded  not  only  to  the  Zaabeai  biit 
b^rood  to  the  ihevM  of  Laho  Tanganyika  (ace  AnncA:  i  5).  la 
1893  a  war  was  fought  with  the  Matabele  by  Or  L.  S.  Jameson, 
then  administrator  of  Mashonaland,  and  Bulawayo  was  occupied. 
The  nanii'  Rhndcsi.i  w.is  conferred  upon  the  c-ountr\'  in  1804 
(see  Rii'  ui.si  v)  Livlni^-  in  ("a()e  Town  and  at  the  head  of  the 
governmfnt,  Rhodes  uAed  every  elJort  to  demonstrate  to  the 
Cape  (_"r>lijrjists  that  the  work  he  w.i.s  doinR  in  the  north  must 
CNon:  u. ill's  he  to  the  ailvantaRe  of  Capo  Colonists  ^imi  thi.r 
descendants.  On  the  whole,  Hofmeyr  and  his  friends  were 
well  pleased  at  having  secured  the  co-operation  of  the  "  big 
Enghindcr  "  Rhodes,  or,  as  he  w.a5  at  one  time  called  by  Mr  J. 
X.  Mcrriraan,'  an  old  parliamentary  hand  and  treasurer-general 
during  part  of  Rhodes's  premieiahip,  the  "  young  burgher." 

1891  the  Bond  Congreaa  was  held  at  Kimbcrley,  and 
h.irrv.nv  appatfad  t«  leipi  •opnnia.  During  his  term  of 
utBoa  Ifr  Hhwka  addroaed  ^i™***  to  biiniiBg 
^^fj^'"  together  all  {nteiata,  as  hr  aa  It  wis  pcactkabia 
to  do  *o.  He  dwwed  that  hia  views  of  the  attuation 
were  broad  and  statesmanlike.  His  handling  of  the  native  ques- 
tion in  Cape  Colony  gave  general  satisfaction.  Rhodes  was  also 
a  firm  believer  in  the  federation  of  the  South  .\friciin  states 
and  colonics,  anti  he  sought  to  promote  this  end  by  the  develop- 
ment of  inter-stale  ami  inter-colonial  railway  systems,  and  the 
establishment  of  common  customs.  larilTs,  and  inter-colonial 
free  trade  under  a  customs  union.'  The  persistent  opponent 
to  both  these  measures  was  the  Transvaal.  In  matters  of 
domestic  legislation,  such  as  taxation  and  excise,  Rhodaa  fell 
in  to  a  considerable  extent  with  Dutch  prejudices. 

While  in  the  test  of  South  Africa  there  was  a  growing  fecUng 
of  trust  between  the  Dutch  and  British,  accompanied  by  in- 
crearfng  trade  and  the  development  of  agriculture, 
rvwMratf  the  ceodithat  of  the  Transvaal  was  beoomingaerioua. 
At  first  the  new-oooMts  to  the  Rand  had  snbmitted 
'  to  the  eoononie  and  poDtt^  boidena  to  lAhh  th^ 
aobjected,  hot  la  they  grew  in  numben  and  found  their 


burdens  increased  they  began  to  a^'tate  for  reforms.  In  tXq} 
(the  year  in  which  the  railway  from  Cape  Town  renrh(^d  t  he  Rand  1, 
the  Nati0n.1l  Union  was  founded  at  Johannesburg  by  ex-Cajx- 
Colonists  of  the  Impcri.il  progressive  party.  For  three 
years  peti'.ions  and  deputations,  public  meetinp"!  and  news- 
paper articles,  the  efforts  of  the  cnliRhi innl  Simih  .\frican 
parly  at  Johannesburg  and  Pretoria,  were  all  ad<lrcssed  to  the 
endeavour  to  induce  President  Kruger  and  his  government 
to  give  some  measure  of  recognition  to  the  steadily  increasing 
Uitlander  populatloa.  Ucgent  rcprcscntatioM  WCre  also  m.-ide 
by  the  British  government.  President  Kruger  lanauMd  as 
impenetrable  as  adamant.  Nine-tenths  of  the  state  revenne 
was  oontiibutod  by  the  Uitlandeis,  yet  they  had  not  evcaaqy 
nnnlilpal  powor.  By  a  kwof  i8fe  tBoisconldbeaatlnallMd 
and  cnlkanchfaed  after  a  nafalenee  in  th*  cenntiy  of  Cva  ymn, 
but  between  1890  and  1894  the  franchise  faiws  were  ao  dtered 
as  to  render  it  practically  impossible  for  any  foreigner  to  become 
a  burgher.  By  the  law  of  1 894  the  immigrant  must  have  been  at 
least  [  t  years  in  the  country  and  be  40  years  old  before  in  the 
most  favourable  circumstances  he  could  be  admitted  to  the 
franchise.  The  Uitlanders  once  more  fictitioncd.  over  .^4,000 
persons  signing  a  memorial  to  the  Raad  for  the  extension 
of  the  frani-.isr  The  appeal  was  refused  (.August  1805). 
Up  to  this  [K-ri(Ki  a  section  of  the  Uitlanders  had  believed 
that  Kruger  and  his  following  would  listen  to  reason;  now 
all  realized  that  such  an  expectation  was  vain.  Rhodes, 
who  had  large  interests  in  the  Rand  mines,  had  consistently 
endeavoured  to  conciliate  the  extreme  Boer  section  in  the 
Transvaal  and  win  it  over  (as  had  happened  in  the  case  of  the 
Cape  Dutch)  to  a  poU^  which  AonM  henelit  the  whole  «f 
Sooth  Aftfca.  Ho  was  ovca  wilKng  to  aee  the  Transvaal  obtain 
a  aeapoct  (as  Zori  Bajr»  In  Anatongaland)  if  in  return  it  would 
join  the  cnttons  union.  This  opportunity  Kruger  let  slip; 
and  in  May  1895,  on  the  representation  of  Sir  H.  Loch,  the  Rose- 
bery  administration  annexed  Amatongaland,  thus  making  the 


British  and  I'ortiiguese  frontier  conterin 


This  action, 


*Mr  Merriman  (b.  1841)  was  a  son  of  N.  J.  McrrimanftSio-iSSa), 
bishop  of  Graham's  Town.  He  was  a  member  of  v.irious  Cape 
mini»tri«  from  1875  onw.trds. 

*  For  Rhodes's  scheme  of  ooounercial  federation  see  further  Cars 
CauHTsJKsMy. 


tinally  bkHking  the  Kin  r  road  to  the  sea.  taken  by  a  Liberal 
government,  was  clear  indication  that  (jreat  liritain  WaS  d^ 
termined  to  maintain  her  su))rernacy  in  .South  .\frica. 

ri'-L-  situation  in  .August  1.S05  was  thus  one  of  extreme  tension. 
There  had  been  a  change  of  ministry  in  tircat  Britain  and 
Joseph  Chamberlain  had  become  colonial  secretary.  Sir 
Hercules  Robinson,  who  was  regarded  sympathetically  by  the 
Dutch  population  of  South  Africa,  had  succeeded  Loch  as  high 
commissiooer.  Both  high  commiaaiMMr  and  the  impeiial 
government  were  hopeftU  that  Kruger  might  cva  yet  be  indaced 
to  modify  his  policy;  the  Uitlanden  now  entotahMMt  M  soch 
hope  and  they  prepared  to  appeal  lo  anna  to  oibtafn  vadnas  of 
their  gifevances.  The  first  propoaala  for  an  snned  1 ' 
from  Rhodes  in  June,  but  it  was  not  nntO 
the  Uitlander  leaders  came  to  a  definite  understanding  with 
the  Cape  premier  as  to  the  course  to  be  pursued.  To  lay  before 
South  .\frica  the  true  ixwilton  of  affairs  in  the  Transvaal 
Charles  I.eonard  issued  a  manifesto  as  chairman  of  the  National 
Union.  It  runduded  with  a  list  of  demands  (see  Tr.\nsva,\I  \ 
their  gist  being  "  the  estaldishment  of  this  repubhc  SS  a  true 
republic  "  with  cqtiita'ile  francliise  laws,  an  indepondont  judt 
caturc  and  free  trade  in  South  .African  products. 

This  manifesto,  issued  on  the  26th  of  December,  caUed  a  public 
meeting  fur  the  night  of  Monday  the  6th  of  January  iSgfi^ 
"not  with  the  intention  of  holding  the  meeting,  but  as  a  Ubid 
to  cover  the  limultaneDua  rising  in  Johannesburg  and  seising 
of  the  anenal  In  FMoifa  on  the  nii^t  of  Saturday  the  4th  of 
Janoaiy "  (ntapotfick,  The  Tnunaat  fnm  WHIdm,  du  IB.). 
Had  the  Tranavsal  government  given  way,  even  at  the  last  hom^ 
the  reformers  would  have  been  satisfied.  Of  thil^  hafwew!* 
there  was  no  expectation.  The  arrangement  with  Rhodes 
included  the  use  of  an  arme<l  force  belonging  to  the  ^.^  i,,^^. 
Chartered  Company,  and  led  by  Dr  Jameson.  jf^u 
.Accordingly  some  troof.s  were  brought  from  Rhodesia 
and  stationed  near  Mafeking,  a  few  miles  from  the  Transvaal 
ftOBticr.   For  sons  waeks  the  plot  appeared  to 
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favourably.  It  might  have  succeeded  but  for  a  vital  difference 
which  arose  between  the  Uitlanders  in  Johannesburg  and 
Rhixlcs.  As  Charles  Leonard's  manifesto  slated,  the  reformers 
as  a  body,  desired  to  maintain  the  autononiy  ol  the  Transvaal 
and  the  republican  form  of  government;  Rhodes  wiiihed  the 
revolution  to  be  accomplished  under  the  British  flag.'  "  I  was 
BOt  soiag  to  risk  my  position,"  he  stated  subsequently,  "  to 
chtaie  President  K.rugcr  for  President  J.  B.  Robinson  "  (the 
•oly  pKM^nciit  Uitiandet  who  stood  aloof  inm  the  cefotn 
movement).  TU*  diveiteiioe  of  viewe  naaifeeted  tteett  on 
Quiatmu  Day  1895,  and  although,  under  pressure,  Rhodes  did 
not  insist  on  the  British  flag,  it  was  determined  to  postpone  the 
rising.  Jameson  was  s*)  inlormi  .i.  m  verthclcSS  he  pre  ipit .il cii 
the  crisis  by  inva<bng  the  I  r;i:isvaal  on  the  evening  of  Di  Lcmbcr 
the  .'<jth.  The  Transvaal  govLrnmL-nl,  meantime,  had  oblainetl 
some  knowledge  of  what  was  l)cing  projecle<l,  and  the  Raid 
cndtii  in  a  forced  surrender  (January  a,  i><g6)  to  a  superior 
force  of  Bocrs-  The  Reform  Committee,  ix.  the  Uitlandcr 
leaders,  after  holding  Johannesburg  for  over  a  week,  also  sur- 
leodend,  and  by  the  ytb  of  January  the  plot  bad  ended  in 
*— T*—  failtttie.  Ifr  CSttmberiain  still  desired  Riufer  to  grant 
*fT"^***  HifmiW  and  prapounded  a  scheme  of  "  Home  Rule  " 
for  the  Rand.  The  time  was  inopportune,  however,  for  press- 
ing the  Transvaal  on  the  subject,  and  nothing  was  done.' 

The  Jameson  raid  had  a  profound  ciTert  on  the  history  of 
South  Africa.  It  greatly  embittered  racial  fccHng  throughout 
the  country;  it  threw  the  Free  State  Boers  completely  on  to 
the  side  of  the  Transvaal;  it  destroyed  the  alliance  l>ctwcen 
the  Dutch  in  Cape  Colony  and  the  Imperialists  led  by  Rhodes. 
It  did  moi^  it  divided  Britiah  opinion,  sympathy  for  the  Boer 
K|Miblics  leading  in  some  cases  to  a  disregard  for  the  real  griev- 
CDCCS  of  the  UitJanders.  It  also  gave  a  much  desired  oppor- 
tMity  foe  the  intnuion  of  other  powen  in  the  affaiia  of  the 
T^awaal;,*  and  it  lad  Srapr  to  leviTe  theacbcmefDrB  onitcd 
South  Africa  tmder  a  Dntdi  lepuUkan  flag.  Thia  scheme  found 
many  supporters  in  Cape  Colony.  A  suspicion  that  the  Colonial 
Oflice  in  London  was  cognizant  of  Rhodes'*  plans  further  exi.i'.cd 
Dutch  national  Iteling,  and  the  Bond  once  more  became  actively 
anti-British.  Rhodes  had  resigned  the  prchilLnsSiip  of  the  Cape 
a  few  days  after  the  Raid,  and  during  the  greater  part  of  i8g6 
«aa  in  Rhodesia,  where  he  was  able  to  bring  to  an  end,  in  Sep- 
tember, a  formidable  rebellion  of  the  Matabele  which  had 
blokeB  out  six  mouths  previou:3ly. 

A  section  of  the  Dutch  popuUtioii  WW  not  faoweviBr  disposed  to 
sacnfice  the  dcsdopBsot  of  indostriea  and  commerce  Cor  racial 
oonaideratioas;  while  sharing  tlie  poliUcal  aqsintiinia  of  Rmgcr 
and  Steyn  the  wiser  among  them  wished  for  such  a  measure  of 
reform  in  the  Transvaal  a:,  would  remove  all  ju:*tification  for 
outside  interference.  Nevciilitless  the  cleavage  at  the  Cape 
between  the  UlIcK  ami  British  grew.  .Sir  dorilon  Si)rit,'i:.  who 
had  become  Tremier  of  Cape  Colony  in  succession  to  Riiodes, 
found  his  position  untenable,  and  in  October  i8g8  he  was  suc- 
ceeded by  a  Bond  ministry  under  Mr  W.  i'.  Schreiner.  The 
tens  **  Ptopcasive  "  was  now  formally  adopted  by  the  British 
RKTcantQe  «x>mm«initicis  in  the  Urge  towns  and  among  the  sturdy 
farmers  of  British  descent  in  the  eastern  province.  On  returning 
to  South  Africa  after  the  Raid  inquiry  at  Westminster  in  iSo?, 

'  In  his  evidence  before  the  House  of  Commons  Select  Committee 
which  inquired  into  the  Raid,  Rhodes  did  not  obiect  to  the  cootimwd 
existence  of  the  republic  "  for  local  matters,"  out  desired  a  federal 
South  Africa  under  the  Rritinh  flae;  »ee  Blue  Hoik  (1^5)  iH<)7 
p.  21 ;  also  Sir  Lewis  Michell's  Life  of  Rhodes,  vol.  ii.  ch.  x.\x. 

'  |:uneson  and  the  other  raider*  were  hantlol  over  to  tin  Hriiish 
j;o\  I  riKTiL  lit  iur  punishment.  Four  of  the  Reform  loaders  were 
cundeiunetl  to  death  on  the  37th  of  April,  but  the  sentence  wait 
commuted  to  a  fine  of  ^^,000  each.  For  details  of  the  Refom 
movement  and  Jameson  Kaid  see  Transvaal:  Hisiory. 

'  Rh'xles  informed  the  House  of  CommonB  Select  Committee  that 
the  tH'lirf  that  dbe  Boers  intended  to  introduce  the  influence  o( 
annthi  r  foreign  power  in  the  already  romplicatetl  R\'!'tem  of  Smlh 
Afrii  .1  "  Kre.itly  intlurr.c  cd  "  him  in  promoting  the  revolt-  (it  rmany 
at  the  time  of  the  Kaid  was  prefared  to  inlervene.  aii<l  un  llie  .^r<l 
of  J.anuary  1896  the  Cerman  Emperor,  by  tileRram,  ronRratiilatid 
Kruger  that  "  without  appealing  to  tlie  iielp  of  friendly  powers  " 
the  Been  had  ovooNne  Jamcsoik 


Rhodes  had  intended  to  withdraw  from  Cape  politics  and  devote 
his  energies  for  a  time  entirely  to  Rhodesia,  but  the  pressure 
put  upon  him  by  a  section  of  the  liritish  <olonists  was  so  strong 
lha;  he  determined  to  llin.i.'.'  m  his  lot  with  thcra. 

In  the  Transvaal,  meantime,  the  situation  of  the  Uitlanders 
grew  worse.  The  monopoly  and  concessions  regime  continued 
unchecked,  the  naturalization  laws  were  not  amended,  while 
the  judicature  was  rendered  subservient  to  the  OUCtttive  (see 
Tkansvaai.:  Hiotry),  The  gold  mimng  indnstiy  waa  foatcred 
only  so  far  as  it  saved  to  ptovide  leveane  for  the  state,  and 
large  sums  from  that  revenue  were  used  in  fortifying  Pretoria 
and  in  the  purchase  of  arms  and  ammunition.  TWs  process 
of  arniiiiK  republic  had  begun  before  the  Raid;  after  that 
event  it  was  carried  on  with  great  energy  and  was  directed 
against  (ireal  Britain.  Kruger  also  sought  f unsuccessfully) 
to  have  the  London  Convention  of  1.S.S4  annulled,  and  he  entered 
into  a  closer  union  with  the  Free  State.  Grcjt  Britain  watched 
the  devdopesent  of  Kruger's  plans  with  misgiving,  but  except 
on  points  of  llstait  it  was  felt  for  some  time  to  be  impossible  to 
bring  pnsBun  upon  the  TransvaaL  The  xetiiement  of  Lord 
Roaemead  (Sir  HeKuks  Robinson)  faom  the  post  of 
commiasiooer  was,  however,  takes  advantage  of  Inr  the  British 
government  to  appoint  an  adrnjiristtater  lAe  uonld  M  tlw 
fitting  opportnnUy  luiit  oa  the  tediesa  of  the  mthmdsn^ 

grievances. 

Sir  .\lfred  Milner  (sec  Milmj:r,  Viscount),  the  new  high 
commissioner,  took  up  his  duties  at  the  Cape  in  May  1897.  He 
realized  that  one  of  the  most  potent  factors  in  the  MOatr 
situation  was  the  attitude  of  the  Cape  Dutch,  and  mppoimttd 
in  March  1898  at  Graafl  Rcinet  Milner  called  upon 
the  Dutch  ciiizen.s  of  the  Cape,  "cqwcially  those  "''■•*»^- 
who  had  gone  so  far  hi  the  equvsifoa  of  their  sympathy 
for  the  Ttaosvaal  as  to  apooe  thsnssivca  to  diaigea  of  di»- 
loyalty  to  their  own  flag  "  to  tise  all  their  inaiMmwi^  age  fa 
confirming  the  Transvaal  in  unjustified  suspicions,  not  in  en* 
couraging  its  government  in  obstinate  resfatance  to  all  reform, 
but  in  in<lucing  it  gradually  to  assimflate  its  institutions,  and 
the  temper  ami  spirit  of  its  administration,  to  those  of  the  free 
communities  of  South  .Africa,  such  as  Cape  Colony  or  the  Orange 
Free  Slate.  Moreover  the  GraafI  Rcinet  speech  showed  that 
Milner  was  awan?  of  the  dangerous  policy  being  followed  by  the 
Bond.  The  Dutch  [larty  at  the  Cape  was  shown  to  be  incurring 
a  heavy  responsibility,  espcdally  as  its  leaden  were  swai^  in 
the  words  of  Mr  J.  X.  Meirimaa,  of  "  the  inherent  rottcaiieaB  " 
of  tlie  Krugeritl^me.  That  party  soon  afterwards  had  it  in  Its 
power  to  bring  prasttNofficblfar  ^poa  FicaidaDt  Kmger,  for  it 
was  a  few  months  after  the  delivery  of  the  speech  that  lib- 
Schreiner  became  premier.  To  some  extent  this  was  done — 
but  in  a  manner  which  led  the  Transvaal  Bix^rs  to  count  in  any 
event  on  the  support  of  the  Cape  Dutchmen.  In  the  Transvaal, 
as  has  In-en  s;iid.  affairs  were  steadily  giving  from  bad  to  worse. 
\n  In<!iihir:,d  Commission,  appointed  fundrr  pressure)  by  Pre- 
sident Kruger  in  1807  to  inquire  into  a  number  of  grievances 
affecting  the  gold  industry,  had  reported  in  fa\ our  of  reforms. 
The  recommendations  of  the  commission,  if  adopted,  would 
have  done  something  towards  relieving  the  tension,  but  ririi 
dent  Kruger  and  his  executive  refused  to  be  guided  jmsM 
by  them.  Once  more  the  Uitlanden  detennined  namiiaaf 
to  make  a  further  attempt  to  obtain  redress  by  22!^^ 
constitutional  means,  and  the  second  organised 
movement  for  rcfurni  iM-R.in  by  the  fOmnatlOO  lo  t897  ot  & 
branch  of  the  South  .\;'rii mm  I.rajjuc. 

.\t  the  end  of  i.s<)>  I lir  :'i  •  i . ugs  of  the  Uitlanders  were  wrou|^ 
up  to  fever  jiitch.  The  [x)i;i-r  service,  which  was  violent  where 
it  should  have  been  reasonable,  and  blind  where  it  should  have 
been  \ngilant,  had  long  been  a  source  of  great  irritation.  On 
the  i8th  of  December  a  Boer  policeman,  in  pursuit  of  an  Eng- 
lishman named  Edgar,  whom  he  wished  to  arrest  for  an  alleged 
assault  on  another  man,  entend  his  bouse  and  shot  him  dead. 
The  deepest  indignation  was  aroused  by  tills  incident,  and  waa 
still  further  increased  bgr  the  trivial  way  in  wliich  the  case  waa 
dealt  with  hx  the  oonrt.  The  killing  of  Edgar  waa  foUowed  by 
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the  breaking  up  of  a  public  meeting  at  Jobannesbuig,  and  in 
March  the  Uitlanden  banded  to  the  high  commiwioner  a 
petition  lor  intemntint  wfdi  ufit^  HgiiBtiine  ettacfaed  to 
it  (see  Transvaal:  Hisltry). 

On  the  4th  of  May  1899  Sir  Alfred  Milner  fdt  it  fail  duty  to 
n»e»m  *^V"^  same  length  by  cable  to  Mr  Chamberlain. 
ArSMt**  The  condudini;  passages  of  thb  mtflBage,  which 
IMtnmm'  summed  up  the  v. hole  Snuth  African  iBtnatini  in  a 
**•        masterly  manner,  were  as  follows: — 

The  caw  for  iatervcntioo  is  ovcrwhalBung.  The  oaly  attenptcil 
answer  is  that  thinfs  will  right  themadvea  if  left  alone.  But.  ii> 
fact,  the  policy  of  le^vlne  things  alone  h.\*  het-n  trietJ  for  years,  an<l 
it  hai«  led  to  trieir  going  from  bad  to  x\<irse.  It  i>  not  trie  that  this 
i»  owing  to  the  Raid.  They  were  g^'ns  from  bad  to  worse  before 
the  Raid.  We  were  on  the  vctrc  of  war  before  the  Raid,  and  the 
Tran»vaal  was  on  the  verge  of  revolulion.  I'lie  clftt-c  of  tlic  ivaid 
hu  been  to  give  the  policy  of  leaving  things  alone  a  new  Icese  of  life, 
•ad  with  the  old  consequences. 

The  spectacle  of  thousands  of  British  subjects  kept  permanently 
in  tlie  position  of  helots,  conM.tiitlv  rh.ihng  under  undoubltil  c'iev- 
ances,  and  calling  vainly  to  Her  Majesty  *  KoviTntni  nt  for  r<<!re»», 
doe-i  steadily  undermine  the  iiillm  rice  and  rcpiitaii m  ut  Great 
Britain,  and  the  rcsjicct  (or  iinti.sh  government  within  the  queen's 
dominions.  A  certain  siection  of  the  ptess,  not  in  the  Transtvaal 
only,  preaches  oprnlv  and  conKtantly  the  dnririne  of  a  republic 
emnracing  all  South  Africa,  and  support!-  it  1>>'  nu  nat  ini;  reference* 
to  the  armaments  of  the  Transvaal,  its  alli.ince  with  '.he  Gran^jc 
Free  State,  .\nd  (he  active  sym|vithy  which,  in  case  of  war,  it  would 
receive  from  a  >i<  tii>n  of  Her  Majesty's  subject*.  1  regret  tosiiy 
that  this  doctrine,  supiKirtetl  as  it  is  by  a  ceaseless  stream  of  malig- 
nant lies  about  the  intentions  of  the  British  government,  is  produc- 
ing a  great  cITcct  upon  a  large  number  of  our  Dutch  fellow-colonist ii. 
Language  i.s  frt-fjuently  ui*<l  which  ,Noem.i  to  imply  that  the  Dutch 
have  v>me  Mijienor  right  even  in  this  colony  to  their  fellow-citizen* 
of  British  birth.  Inousands  of  men  peaceably  disposed  and,  if 
kft  alone,  perfectly  satisfied  with  their  position  as  British  subjects, 
are  lieing  drawn  into  disaffection,  and  there  is  a  corresponding 
cnqMiaaoa  on  the  side  of  the  British. 

I  can  see  nodiinf  wMdi  will  put  a  stop  to  this  mischie\'ous 
propaganda  bntwneatriking  prool^of  the  intention  of  Her  Majesty's 
(ravernmcnt  not  tO  he  ousteil  from  iti  ix>siiiou  iiiSjulh  .\frica. 

And  the  b«t  proofs  alike  of  its  pow<T  and  i!%  iiistin-  wuuid  1k-  to 
obtain  for  the  Uitlanders  in  the  Transva.il  .1  f.iir  sh;\re  in  the  ^.-omtu- 
ment  of  the  country-  which  owes  cverAthinj-  to  their  exertions.  It 
could  be  made  perfectly  clear  that  our  action  was  not  directed 
against  the  existence  of  the  reput>lic.  We  should  only  be  demand- 
ing the  re-e»tal>lishment  of  rights  which  now  exist  in  the  Orange 
Free  State,  and  whii  h  e\i^tt-d  m  the  Transvaal  itself  at  the  time  of, 
and  long  alter,  the  withdrawal  of  British  sovereignty.  It  would 
be  no  selfinh  demand,  as  other  ritlanders  besides  those  of  British 
birth  would  benefit  by  it.  It  is  asking  for  nothing  from  others 
which  we  do  not  give  ourselves.  And  it  would  certainb  to  the 
root  of  the  political  uiuest  in  South  Africa ;  and  though  tcmixjrariiv 
it  might  aggravate,  it  would  ultimately  extingukh  the  race  feud, 
wliidi  ii  the  freat  hone  of  the  eoitatfy. 

In  view  of  the  oilical  gitnatiga  Ifilaw  sad  Ibngcr  net  in 
aooferenoe  at  Bfawmfontcin  on  tlw  jiit  of  Majr.  Ififaier 
practically  confined  his  demands  to  a  five  yeai*  francUce, 
which  he  hoped  would  enable  the  Uitlanders  to  woA  out  their 

own  salvation.  On  his  side  Kruger  put  forward  inadmissible 
demands  (hx  Tua.nsv.^.vl),  and  the  conference  broke  up  on 
the  3th  of  June  without  any  result.  .\  new  franchise  law, 
on  a  seven  years'  naturalization  basis,  was  p.issed  in  July  by  the 
Transvaal  volksraad,  but  the  law  w.os  hedged  alwut  with  nsaiiy 
restrictions.  Messrs  Hofmcyr  and  Hcrholdt,  the  one  the 
leader  of  the  Bond  and  the  other  the  Cape  minister  of  agri- 
cultiue,  visited  I^etoria  to  reason  with  Kruger.  They  found 
Um  dnf  to  all  arguments.  The  fact  is  that  the  Boers  had 
ande  up  their  minds  to  •  Uial  of  itzcogth  with  Great  Britain 
for  npranaqr  b  Soutli  Africa.  At  the  time  wliich  from  a 
niOtiuy  atandpoht  th«r  tbov^ht  moat  oftpottune  (October  9) 
an  idtimatum  «aa  hanoBd  to  tlie  Britiah  agent  at  FMoria,  and 
a  war  was  at  onoe  precipitated,  wUcfa  was  not  to  doie  for  over 
two  and  a  half  years.  (A.P.H. :  P.R.C.) 

D.  PtmHike  AnnexaHomeftlle  DiOckRepmlUah the  Union  — 
An  aceoont  of  tlie  Angki'Boer  War  of  iSptrigoe  will  be  found 
nndcr  Tramvaai.  After  the  iorreoder  of  Crooje  at  Paarde- 
beig  (FiehtiMuy  1900)  to  Lord  Raiwrtt,  Piaridenta  Xniftr  and 
Stiya  oflmd  to  make  peace,  but  on  tenia  nAich  ahooid  indudc 
the  aAnowledlnMnt  of  "  the  inoontcatafale  hidcpendence  of 


both  rcpublioa  aa  sovereign  international  states";  tiw  Boan 
also  sought,  iHMvnilii^,  tlw  intervcotioii  of  foreign  powers. 
The  British  goremnuDt  had  dedded  that  the  cvn-^^fM. 
tinned  extstence  of  either  ngnlilic  was  insdmisMbtc ;  <•  prm^m 
on  tlie  s8th  of  May  1900  the  annention  of  the'^**" 
Free  State  was  formaUy  proclaimed,  and  on  the 
ist  of  September  the  Transvaal  was  also  annexed  to  the 
Btit  I'.n)[iii,-.  .\  few  daya  later  cx-Preaidcnt  Kruger 
sailed  inim  Lo-,ireni.:o  Marques  for  Europe.  The  refusal 
of  the  (ierman  KmjMTor  to  nicivc  him  extinguished  alike 
hi*  jxililicul  inliuet;(e  and  all  hopes  that  the  HiK-rs  might 
still  have  enter'.aiiie.l  of  help  Ironi  foreign  govunimcnls.  At 
that  lime  ail  the  chief  towns  in  both  01  the  late  republics  were 
held  by  the  British,  and  the  Boers  still  in  the  iieJd  were  reduced 
to  guerilla  warfare.  Most  of  the  men  on  their  side  who  had 
come  to  the  front  in  the  war,  such  as  General  Louis  Botha  is 
the  Transvaal,  had  been  opponents  of  the  Kroger  r^ime;  thejr 
now  dedded  to  contintie  the  stiug^  Iwgdy  baoioan  thagr 
trusted  that  the  Cape  I>ntch,  and  their  sjyn^pathfaeta  in  Gnat 
Britain,  wodd  be  able  to  obtain  for  then  a  re-grant  of  hide* 
pondence.  The  Cape  Dutch  all  through  1901  and  the  first  part 
of  1002  conducted  a  strong  agitation  in  favour  of  the  former 
republics,  the  border  line  between  constitutional  action  and 
tre.Lson  being  in  man;.-  can's  scarcely  distinguishable.  Th-  Ca\>e 
Afrikanders  also  fortr.i  d  uh..t  w;is  styled  a  "  conriliation  cotn- 
mittcc  "  to  help  the  p.irls  in  (ireat  Britain  which  still  supported 
the  Boer  side,  .\I(  s.srs  Merrinian  and  Sauer  went  to  England 
as  delegates  to  pleatl  the  cause,  but  it  was  noted  that  Hofmeyr 
refused  to  join,  and  the  ap(>eal  to  the  British  public  w.is  a  com- 
plete failure.  I'be  war  had  indeed  stirred  every  part  of  the 
empire  in  support  of  the  policy  of  the  government,  and  imm 
Australia,  Canada,  New  Zealand  and  India,  contingents  wm« 
sent  to  the  front.  No  terms  could  be  granted  which  did  not 
indude  the  cspiidt  recognition  of  British  aovorcignly.  At  laat 
the  Boar  cominandns  gave  up  the  strugi^  and  on  the  $nt  of 
May  190S  their  leaders  signed  articles  of  peace  at  Pretoria. 
Henoeinrth,  save  for  the  German  and  Portuguese  poesesaions, 
on  the  west  and  east  coasts  respectively,  there  was  but  one 
flag  and  one  allegiance  throughout  South  .\frica.  With  the 
elimination  of  the  republics  one  great  obstt.r!e  in  tisK  ration  was 
removefl;  while  the  establishment  of  self-goveminet-.i  ui  the  new 
colonies,  promised  (after  a  probationary  period  of  "  reprc-senta- 
tive  inslilutions")  in  No.  VII.  of  the  fwacc  .articles,  would  give 
them  an  op(>ortunity  to  enter  into  federal  union  on  equal  terms. 

The  t.isk  of  founding  new  and  better  administrative  macfaineqr 
in  the  new  colonies  was  left  to  I>ord  Milner.  and  was  In  gnu  (MB 
before  the  war  had  ended.  The  two  new  colonies  rikrWshlef 
were  for  the  time  governed  on  crown  colony  lines.  RKoatum 
But  the  cooperation  of  the  people  was  at  once  sought 
liy  nominating  non-offidal  members  to  the  Icglislative  councils, 
and  seau  on  the  Transvaal  «oundl  were  o0«nd  to  Loom  Botha, 
C.  J.  Snnrts  and  J.  H.  Ddawy.  The  Boor  kadma  dadinad  tlm 
offer— they  pretend  tlm  poAbB  of  iinttammciiled  cdtica,  and 
the  opportunity  to  worlc  to  rcgate  power  on  conalitutlooal  Hms 
when  the  grant  of  sdf-govemment  should  b«  made.  Ifflnar 
had  thus  an  additional  diffinilty  in  his  reconstruction  work. 
The  first  necessity  was  to  rt'start  ihe  gold  mining  industry  on 
the  Rand.  The  Uitlanders,  who  had  fled  from  Johannesburg 
just  before  the  war  opened,  began  to  return  in  May  lyoi,  and 
by  the  time  the  w.-ir  ended  most  of  the  refugees  were  back  on  the 
Rand  and  rnir.ing  w;is  re.sumcd.  A  ".ix  of  io"u  on  theJr  annual 
net  produce,  imposed  in  i<.)02,  was  the  main  available  source  of 
revenue.  The  repatriation  of  S4>me  300,000  Boers  followed, 
and  the  departments  of  justice,  education  and  agriculture  were 
remodelled.'  In  all  that  he  did  Milner  had  endeavoured  to 
piomot*  cloaer  uoioo.  Tbua  the  lailway  ud  constabulary  of 
both  the  gMmwdiiica  waw  under  n  ain^  awinaiemant.  Inthli 

'  To  aid  him  Milner  had  the  services  of  some  of  the  be«  men 

in  the  British  service,  c.y.  Sir  Godfrey  Lagden.  '^ir  .Arthur  I^iwley, 
Sir  J.  Rose-lnnes.  Sir  Richard  Solomon.  He  .lU  i  -c; un  ■!  the  help 
of  a  considerable  number  of  young  Oxford  men  who  became  known 
as  "  the  Mihicr  lOadcfgaiten." 
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■work,  the  high  commissioner  had  ihe  support  oi  Mr  Chamberlain, 
who  paid  a  visit  to  South  Africa  which  cstended  from  Christinas 
1902  to  the  end  of  February  1903.  He  sanctioned  the  calling 
0{an  inier-colonial  conference,  which  led  to  a  customs  convention 
including  all  the  Arituh  poMctaioM  in  SoMh  Africa,  and  to 
uoited  actioD  ngudiai  sauiray  ntes  and  native  inintiaaa.* 

The  great  aqpendiuae  incuned  duriag  tbe  war  had  led  to 
much  deoeption  as  to  the  gmvth  of  trade,  while  the  la^  wuna 
spent  on  repatriation  and  other  temporary  work  main- 
tained this  deception  for  some  time  after  the  war  had 
ccasrii.  lluL  before  IQ03  had  cndrfl  it  w.is  niiir. ift  -,t 
that  this  iiad  been  u  spurious  activity,  and  a  jx-riiMl  of  marke  d 
commercial  depression,  Inkling  u:itil  tgog,  ensui-ii.  Thih  de- 
pression was  in  considerable  mc;i-!.ure  due  to,  and  wa*  largely 
aggrav.iteii  by,  ihc  comparative  inariivily  of  the  kand  mines, 
and  that  inactivity  was  due  in  turn  to  the  iiisuflicicncy  of  native 
labour —Kaffirs  being  employed  to  do  all  the  uiiskillcd  work  on 
the  mines.  At  the  close  of  1903  the  mine-owners,  to  meet  tbe 
deficiency,  asked  for  permission  to  im|)ort  Chinese.  The  consent 
o(  the  high  coauttiaBonec  and  of  the  home  government  was 
obtained,  and  in  June  1904  the  first  batch  of  oooliea  readied  the 
Rand.  They  came  on  three-yeais'  indentuics,  oversodooo 
Cblnete  being  eventually  brou^t  over.  This  Introduction  of 
Qdoeae  labour  met  with  cnnrideraMe  epparitlon.  The  Sootli 
AfHcan  objections  were  cttnomk  and  ndal,  baaed  on  the 
results  which  had  followed  the  introduction  of  Indian  coolies  into 
Natal.  In  Natal  these  coolies  had  been  allowed  to  remain  after 
the  completion  -il  :lir:i  in  li  nt  iire.:,,  atid  liad  succt*cded  in  prac- 
tically mmioiuM.nng  (he  pf.is  ;r;idc  of  the  cnuntry.  They  had 
al.W)  rapidly  mullipiied,  so  that  by  14)04  'hey  were  more  numerous 
than  the  whites  in  the  colony.  The  introduction  of  this  large 
alien  elemeiu,  leading  from  i8gs  onwards  to  the  passing  of 
restrictive  measures  in  Natal,  was  a  mistake  which  South  Africans 
elsewhere  had  rvo  desire  to  repeat.  But  these  objections  were 
overcome  by  regtdations  which  made  repatriation  compulsory, 
and  which  definitely  restricted  the  coolies  to  unskilled  labour  in 
the  nunea.  These  regulations  also  met  the  objections  voiced 
bjr  AustiaBans  and  New  Zealanden  that  the  ooontty  won  for 
Great  Britain  at  such  coat  had  been  thrown  open  to  hordes  of 
Aaialica.  In  Great  Britain,  buwewei,  the  restrictive  regulations 
were  predseiy  those  which  aroused  criticism,  the  objection  taken 
being  that  the  conditions  imposed  were  of  a  servile  character,  if 
they  did  not  actually  make  the  coolies  "  slaves.  "  In  tbe  attacks 
made  upon  the  L'nioiiLsi  govcrnmenl  this  cry  was  loudly 
1  by  the  I.ilKTal  parly  in  Kngland,  and  in  the  political 
raniprngn  which  followed,  the  "  Chines*:  Shivery  "  issue  un- 
doubtedly helped  to  swell  the  majority  obtained  by  Sir  II. 
Campl>ell-Iiannernian  in  January  1006.  Milncr's  own  oliject 
in  assenting  to  the  intrtxluriion  of  the  Chinese  was  besides 
aiding  to  put  the  gold  mining  industry  on  a  more  stable  basis — 
to  obtain  revenue  for  the  great  task  he  had  on  hand,  "  the  re- 
starting of  tbe  colonies  on  a  higher  plane  of  civilisation  than  thry 
bad  ever  previously  attained  and  bi  respect  of  the  working 
of  the  mines  aod  comequentfy  in  providing  revenue  the  intro- 
ducthw  of  the  Odaeae  proved  eminently  successful;  but  in 
Pcbruaiy  tt/ei  the  CampbeD-Banncmian  administratku  Mt  it 
incmnbait  to  announce  that  no  ordinance  imposing  "  servile 
conditions  "  would  be  sanctioned.  The  point  as  to  whether  the 
original  conditions  were  or  were  not  servile  was  never  legally 
tested,  for  e\ci;tually  on  the  grant  of  self-government  to  the 
Transvaxd  the  Hot  ha  cabinet  derided  (June  ii>o7)  not  to  renew 
the  indentures  nor  to  permit  any  new  importation  of  cocjlies. 
The  economic  situation  had  in  the  meantime  cotisidtralily 
altered,  and  the  Transvaal  wa.s  ,ible  :o  bring  pr.-^sun  i;;:iin 
Portugal  to  permit  (he  recruiting  of  many  thousands  more 
Kaffirs  from  Mozambique  province.  By  Febcuaiy  1910  tbe 
last  of  the  coolies  had  been  repatriated. 

Dy  the  miiMle  of  ig04  the  oonuulssioner  and  Mr  Alfred 
Lyttcllon,  who  had  bcooow  aaoetaiy  for  the  cokmisa,  agreed 
that  the  mA  ol  wccastmctfcm  bad  so  far  progressed  that  steps 

*Tlis  action  was  on  the  lines  of  the  commctcU  fbdaathin 
iaf&dlltliodcs,whohaddiediaMarch  190a. 
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should  be  taken  to  give  the  Transvaal  "  repreatnlatlve  gfntm- 
ment.  "  This  decision  was  made  public  in  July  of  that  ytU, 
and  was  followed  by  marked  political  activity.  n» 
The  Boers  in  the  Transvaal,  beaded  by  Louis  Botha,  LrtfMam 
lonted  an  asiociaHnn  which  waa  called  Ha  VaUi  ^f**^- 
(tfae  people),  and  in  tiw  Onuie  Coloiny  ft  dmBu 
otganliatioa,  the  Om^  Unk,  ma  formed.  On  the  jut 
of  Marcii  1905  the  text  of  the  new  constitution  was  issiied 
by  letters  patent.  Short  of  granting  full  self-government  it 
was  of  8  liberal  character.  It  provided  that  the  legislative 
riv.jni  il  was  to  consist  of  not  fewer  than  six  or  more  than  nine 
otV.ii.il  numbers,  and,  provi.siijnaliy,  of  not  fewer  than  thirty 
or  more  than  ihirty-hvc  elected  members.  Stats  were  to  he 
allotted  ou  a  voters'  (not  population)  basis,  and  there  was  to  be 
an  automatic  redistribution  of  seats  as  \iiters  ir;rrias<d  or  de- 
creased in  given  localities.  These  provisions— subsequently 
adopted  in  the  electoral  law  of  the  L  nioti  of  Sciulh  Africa—  were 
made  10  secure  equal  rights  for  the  British  and  Dutch  sections  of 
the  community.  The  promulgation  of  the  Lyttclton  constitution 
was  quickly  followed  by  tiic  retirement  of  Lord  Milncr.  He 
left  South  Africa  in  April  1905,  and  was  succeeded  as  high 
oonuniasioiier  and  governor  of  the  Ttansvaal  and  Orange  River 
ooioiHes  by  Locd  Sdbome.  But  before  the  new  constitutioa 
oouU  ho  eitiiblMied  a  duune  «f  tnbiistry  in  Great  Biitahi  put 
the  liherals  in  office,  with  Sir  IbBry  Campbcll-Bannemuui  as 
premier  (Dec.  1906). 

.\  sudden  change  wasoowmadc.  Sir  II.  Campbcll-Banncrman, 
with  several  of  his  colleagues  in  the  ministrN.  held  that  the 
aiiiicxation  of  the  republics  had  not  been  juslihcd, 
but  there  was  no  question  now.  .as  there  had  been  in 
iK.Si,  of  a  restoration  of  iniie|>endencc;  that  matter 
the  Boers  themselves  had  set  tied  by  their  acceptance  of  British 
sovereignty.  The  Liberal  leader  held,  however,  that  the  Boers 
should  be  given  self-government  at  once.  Experience,  he 
declared'  had  proved,  unfavourable  to  the  working  of  representa- 
tive institutions,  and  it  was  safer  and  belter  to  lic^  with  respon- 
sible government.  Moreover,  the  cabinet  k>okcd  forward,  without 
forciitg  it  in  any  way,  to  tlie  federation  of  South  Africa.  In  the 
Ttaacvaal  tbe  huti^Mis  of  British  ocighi  new  about  ei|na]  In 
number  with  those  of  Dutch  oirigin,  aod  the  fairly  even  balanoe 
of  parties  might  l>e  held  to  be  a  giunintce against  retrogression; 
in  the  Orange  River  Colony  it  was  notoriousthat  the  grant  of  self- 
government  meant  handing  over  the  control  of  the  ccwntry 
not  sirii).iy  to  tile  Hoers,  but  to  that  section  of  them  which  since 
the  wnr  h.id  exhibiti-d  the  greatest  racial  bitterness.  In  these 
circuni-slaru es  ;tic  lieeision  of  the  Liberal  cabinet.  l:o\vever 
generous,  was  fraught  with  [Kril,  lJut  liu  [Hilicy  of  complete 
trust  in  the  Uoers  waA  a  Ijoid  one,  which  justified  by 

sucre^. 

The  new  letters  patent  instituting  self-government  in  the 
Transvaal  were  issued  om  the  uth  of  December  igo6;  the  elections 
were  held  in  Fcbruar>'  T007,  and  gave  the  Iltt  Vclk  party  a  clear 
ntajority  of  seven  (in  a  house  numbering  69  members)  over  aQ 
Other  parties.  General  Botha  became  premier,  with  Mr  Smuta 
as  colonial  secretary.  In  the  Orange  River  Cokmy  the  first 
dectionB  under  the  self-sovemmait  oonatitutiaa  weie  lidd  in 
November  1907,  and  out  of  38  seats  In  the  Home  of  AasenUy 
Oranjie  Unit  candidates  secured  ig.  A  ministry  was  formed 
with  Mr  A.  Fischer  as  premier  and  Generals  Hertzog  and  de  Wet 
as  prominent  collea^;u<'%.  These  triumphs  of  the  Dutrh  section 
of  South  .Vfrii.ms  were  followed  in  the  Kcneral  elei  tiiKi  in  Cape 
Colony  early  in  loo.H  by  a  sweepit;^  victory  of  the  Bond,  helped 
by  tlie  sulTrajies  of  re-etifraiKhi>ed  rebels.  Dr  Jameson  who  had 
been  preiiiier  of  the  colony  since  the  Progressive  victory  at  the 
election  of  1004  w  as  succeeded  .m  premier  by  Mr  J.  X.  Merriman, 
who  was  rcK.irdcd  as  a  B<ind  nominee.  Thus,  working  within 
constitutional  lines,  the  Dutch  .\frikanders  had  attained  in  three 
out  of  the  four  self-governing  colonies,  political  supremacy. 
The  situation  in  igoS  was,  however,  radically  different  from 
that  which  existed  before  the  war  of  1899-1903.  Then  half  the 
white  population  <rf  tlie  Transvaal  were  aa  '*  helots  ";  now  the 
*  In  a  speed!  in  the  House  of  Commons,  Fcfaraaiy  I9i  190^ 
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es-Uitlandcrs  held  16  seats  in  the  Transva.il  p.Trh.imint,  and 
were  able  to  exercise  an  effective  influence  over  k  ^riL-l;;'  lun. 

Both  the  war  of  1899-190J  and  the  grant  ol  stli-governmenl 
to  the  new  colonics  were  neces&ary  preliminaries  to  the  success 
of  any  muficstkm  tcheiM^  but  the  cauiea  which  now  led  to  the 
qumUoB  cf  doMr  miM  bdng  tdMd  wm  not  political  but 
niMan  ccoBooilc.  Sbee  tb»  devdopawnt  of  the  diainond 
mmmiHr  and  gold  mining  hiduitriet  the  oaoit  cokain  had 
gwwy  unduly  neglected  their  own  resources  and  had  tcUed 
chiefly  on  the  forwarding  trade.  Hence  there  was 
jealmuiy  and  competition  iK-tween  the  Cape  and  Natal  and  a 
tendency  to  use  the  railways  (which  were  state  owned),  by  means 
of  rebates,  to  counteract  the  effects  of  cumnion  rustoms  duc^i. 
Then,  too,  an  incre-asingly  important  factor  w:us  the  conit>etitioii 
of  Lourcnfo  Marques  for  the  Rand  trade.  In  a  time  of  acute 
trade  depression  this  commercial  rivalry  was  disastrous  to  the 
wettare  of  South  Africa.  In  March  ioo6  the  customs  convention 
was  proviaiooaliy  renewed  (on  a  strongly  protective  basis,  and 
with  preference  for  British  goods)  but  there  was  a  distinct  pros- 
pect cf  a  tarifi  war  when  the  «Qnveatioaexpire<l  in  ii>oH.  Again 
it  was  kiwwn  that  the  TiaBSvaal  and  Oraiigc  River  colonics  un 
their  attainment  of  aeU-govemmcnt  would  each  demand  full 
eontral  of  their  awn  mounes,  to  the  detriment  of  the  unitary 
services  which  Lord  Mih^r  had  eatsbBihcd.  Then  were,  more- 
over, dangerous  diileRnces  on  audi  quMtiMia  as  Asiatic 
immigration,  the  status  of  natives,  mining,  sgriculture,  &c. 
Thus  the  antaRonism  between  the  various  states  on  economic 
lines  was  at  thf  em!  of  i(>o6  greater  thnn  any  r.iri.U  iIivis:i.inH. 
The  leading  South  Afriran  s:aii-smcn  realized  that  urik-sj.  an 
ciTort  to  riTncdy  this  rondiiion  was  made  without  delay 
affairs  would  go  from  bad  to  worse.  In  these  circunistar.rcs  Dr 
Jameson,  as  premier  of  ^[h  (  i  Ii  ny,  took  the  tirst  overt  step  to 
reopening  the  question  of  federation.'  In  a  minute  dated  the 
iSth  of  NovcmlKT  iqo6  theCapeministry  declared  its  belief  that 
the  questions  which  were  causing  so  much  friction  should  be 
capable  of  solution  "  by  some  duly  constituted  South  African 
authority  responsible  to  all  parties  in  the  country,"  and  it 
appealed  to  Lord  Sdbocne,  as  high  commiuiooer,  to  review 
Uie  sitttatkm  in  such  a  BHumet  that  the  people  of  South  Africa 
might  focm  a  oompetent  judgment  on  the  question.  In  answer 
to  this  apMd,  which  was  backed  by  the  Natal  ministiy,  Lord 
Selbome  drew  up  a  despatch  (dated  Jan.  7,  1907)  in  which 
the  whole  case  for  closer  union  was  set  forth  in  a  masterly 
manner.  For  insight  and  breadth  of  view  the  despatch  ranks 
with  that  which  Sir  George  Orcy  drew  up  in  1858.  In  the 
fifty  years  that  had  elapsed  the  rase  for  closer  union  had 
become  overwhelming  and  t'i<  il^.[if,'ri>  of  illation  much  greater. 
Four  or  five  adminlstraliuns,  the  dispatch  pointed  out,  were 
pursuing  rival  interests,  whereas  the  country  had  but  one 
interest.  Reviewing  one  by  one  the  questions  on  which  rivalrv 
exisie<l,  Lord  Sell)ome  showed  that  the  internal  self  govcrnmrn- 
which  each  colony  enjoyed  accentuated  the  difficulty  of  dcali:iK 
with  these  questions  as  a  whole.'  Stability— the  thing  which 
South  Africa  lequiied  above  everything  else— was  msttainable  so 
hmgasthiiuwwuiTiBaepaiategownimentsdevdepiBtdifretettt 
systems  in  aO  bfanchcs  of  public  lite,  but  tw  national  govcnment 
with  power  to  harmonise  the  whole.  *'  The  people  of  South 
Africa  ...  are  not  self-governing  in  respect  to  South  African 
affairs  because  they  have  no  South  .African  government  with 
which  to  govern."  Only  by  the  creation  of  a  central  gov^cm- 
ment  could  South  Africa  l>c  wisely  ami  successfully  governed.' 

The  opportunity  for  testing  the  strength  of  the  movement 
for  closer  union  came  with  the  rr^eetitiR  of  an  intercolonial 
conference  in  May  njc^  id  i-iiii-.i:!(T  -hi'  thnr:iy  (r.]!'nt ior-.s  of  larifl 
and  railway  rates.    In  the  meantime  the  Jameson  ministry 

<  A  minber  of  memhen  of  the  Tmaeinai  admhthwattsn  during 
the  Cniwn  Colony  period  had  worked  steadily,  in  plivat^  tonfonwte 
closer  union.    Prominent  aiiuHiK  these  men  was  Mr  Lknki  Curtis, 

at  that  time  il'fuO)  assthtunX  colonial  nern-tarv. 

'  Ijifil  SHi-iiiK  ttniji'  in  .mill  iimiiin  uf  ttii- <^tablishment,  a  few 
roonthx  Kubjiequfiitly,  of  sclf-^ov  irnmcnt  in  the  new  coionic& 

'  For  the  tmt  of  the  despatch  and  memorandums  going  into  details 
ne  the  Blue  Book  (Cd.  3564)  July,  1907. 


had  given  place  to  the  Bond  nominee  ministry  with  Mr  Merriman 
as  premier  (see  Cape  Colony:  Histary),  but  the  movement 
initiated  by  Jameson  had  received  the  support  of  the  Bondaa 
well  as  that  of  the  Botha  administration.  The  delegates  at 
the  conference  were  all  representative  of  the  parties  in  power; 
that  is,  with  the  exception  of  the  Natal  delegates,  they  aU 
represented  Dutch  idealB  in  politica.  Meveithelias  they  unani* 
mously  Tcsdved  "  that  the  beat  interests  and  the  permanent 
prosperity  of  South  Africa  can  only  be  secured  by  an  early  union, 
under  the  croH-n  of  Great  Britain,  of  the  several  self-governing 
colonies,"  an<i  they  reeommende<l  the  c:i]ling  of  a  natiotuil  con- 
vention entrusted  with  the  task  of  drawing  up  a  draft  constitu- 
tion. Thus  for  the  first  time  for  two  geiurations  both  the  chief 
white  races  of  South  .Africa  were  found  working  in  cordirti  co- 
operation. No  ap;M:.l  was  made  to  the  eUctor.iIe.  liut 
the  colonial  [xirliamints  rightly  inteq)reted  j>ublic  ojnnion  in 
endorsing  the  recommendations  of  the  conference.  Delegates 
representative  of  all  parties  were  appointed,  and  the  national 
convention  to  consider  the  qncstioa  of  onkn  oiet  at  Dnrbaa  In 
October  igo8. 

The  most  prominent  members  of  the  convention  were  Sir 
Henry  de  Villien,  *  chief  justice  of  Cape  Cokuiiy  (prcsideBt),  «3(- 
Prcddent  Stqm  (vice-president),  Generab  Bodm,  n* 
de  Wet  and  Dehrcy,  Messrs  Smuts,  Schalh  Buiger,  yhnajf 

Merriman  and  F.  R.  Moor  (premier  of  Natal),  Dr 

Jameson,  Sir  George  Karrar  and  Sir  Percy  Fit^trick,  the  last 
two  the  leading  representatives  of  the  Transvaal  Progressi\es 
11  r.  the  cx-l'ltlanders).  The  greatness  of  the  opportunity  w.os 
rightly  stated  by  the  governor  of  Natal  (Sir  Matthew  Nathan), 
who  declared  that  the  convention  might  create  a  commouweallh 
which  should  add  to  and  not  draw  upon  the  strength  of  the 
empire — a  commonwealth  which  in  culture  as  in  power  would 
be  among  the  foremost  nations  of  the  world,  .\fter  sitting  at 
Durban  for  a  month,  the  convention  adjoturned  to  Cape  Town 
and  concluded  its  elaboration  of  a  draft  constitution  by  Febiuaiy 
1Q09.  The  fundamental  points  which  the  ddegitai  had  to 
settle  conceraed  (a)  the  bans  of  psitismfntaiy  lepreaentation, 
(fr)  the  status  of  the  iwtfves  with  respect  to  the  fnnchbe,  (r)  the 
position  of  the  Dutch  language,  (cf)  the  form  of  govcrr-.mcnt. 

The  adjustment  of  tariff  and  railway  rates  gave  little  trouble 
when  once  it  was  agrved  to  consider  the  country  a*  unit.  Points 
(a)  and  (b)  both  concerned  the  franchiise,  liut  each  had  its  separate 
issue  (a)  raising  the  question  of  representation  as  it  concerned  the 
white  population  only.  Su»incioni  had  been  raised  that  the  aitetnpt 
would  1)C  made  to  force  union  on  n  Dutch  .Afrikander  fwisi*.  which 
might  have  resulted  had  the  ba?is  of  repre«<:ntatiiin  aiiopte<l  lufn 
the  t<it.il  F.iirii]HM!i  population.  To  this  the  Progressive  [larty  would 
not  .it,r  -<-.  Old  they  gaiiHxl  support  from  Botha,  Smuts  and  other 
prominent  Dutch  delegates  for  their  contention  that  "  equal  rights" 
eould  only  be  secured  by  making  the  bans  of  repmsentation  the 
niimlx-r  of  voters  as  distinct  from  the  number  of  European  iniiaU- 
t.mts  of  any  given  area.  As  fin.a!1y  settled,  the  nuniU  r  of  Euroj'can 
male  adults  was  chosen  iis  the  ba»i»  of  represcni.it.i  11  .\-  ila 
I  raii'ivaal  and  Orange  colrini<-s  already  possesstti  manhood  »uflraj;e, 
;uiil  UN  the  property  qualifications  in  the  coast  colonies  were  low, 
this  alteration  made  little  dilference.  Point  (A)  raised  a  gra\-er  issue 
still.  TboC^Mdelettate''  found  themselves  in  isolation  in  advocating 
the  extcnsicm  of  die  electoral  system  which  prevailed  in  their  colony, 
where  there  was  no  colour  lar  to  the  exercise  of  the  franchiw-.  Tfie 
merits  of  the  Cape  system — to  minimize  the  differences  between 
the  white  and  native  races,,  typified  in  the  declaration  of  "  equal 
rights  to  all  civilized  men  " — or  that  of  the  opposite  system  (as 
warmly  advocated  by  the  Natal  ddccatcs  as  by  those  from  the  eat- 
Roer  tx'publics),  which  would  keep  the  native  races  in  permanent 
inferioritv,  cannot  here  tie  discuned :  It  may  be  stated,  however,  that 
the  .admittance  of  Kaflirs  to  the  franchise  in  the  Cape  had  not  been 
atten<l«-<l  with  the  evil  consequences  feared.  At  the  convention 
a  way  out  of  the  difficulty — for  a  time  at  least — was  found  inacom- 
promise,  namely,  that  in  the  state  about  to  he  created  the  fmnchitt 
in  each  constituent  part  should  be  that  which  existed  before  union 
was  effected.  Thus  in  the  Cape  the  Kaffir  would  have  a  right  to 
the  franchise,  but  not  in  the  other  divisions  of  the  country.  Point 
(t)  was  decided  by  placim:.  for  .ill  tifTicl.il  imrpuscs.  the  Fnglish  .ind 
Dutch  languages  on  a  footing  fif  ;>iTtitt  i-(|i:;iliry.        miKii!-;   ii:  ihc 


'Sir  Henry  de  \  illicrs  fb.  iH^ji.  chief  iu'^tiii-  of  Cape  Colony 
since  1874.  was  created  a  peer  ol  the  United  Kingdom  in  »viO 
nndcr  the  title  of  Baran  de  Villien  of  Wyabuis.  He  becaaae  m 
the  same  year  chief  jnstke  flf  South  Africa. 
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tMue  was  between  a  federal  and  a  unitary  form  of  government. 
Federation  was  supposed  to  afford  jirottttion  to  the  smaller  com- 
munities— Natal  and  the  Oranije  Riwr  Colony — and  in  Natal  (here 
was  much  anxiety  le«  its  interests  should  be  overborne.  Nevertheless 
the  advocates  of  unification  gained  a  complete  victory  and  a 
form  of  governmeat  waa  aereocfto  which  maoa  tb*  mian  of  South 
Africa  as  close  a*  that  of  the  United  Kingdom. 

Among  the  other  decisions  of  the  convention  were:  the  choice 
flf  Pretoria  as  the  seat  of  .idministratiiin  and  i>f  Cape  Town  as  the 
seat  of  the  legislature,  the  renaming  the  Orange  River  Colony, 
Or.uij^r  Fn-o  State  Provioce;  the  |)ri)\  isiun  u(  tlirt_'<'  n»-itili<;ti-<l  con- 
stituencies and  of  propurtiunal  representation  and  the  safe-guarding 
«f  ttwamlkr  comwinitii  ^  by  giving  Natal  aad  tlw  Oimm  River 
cdodai^aiwe^MeMberii  U  ijarlianxBt  thaa  they  H»  tOmmd  to  on 

The  dnft  cxHudtutian  ww  made  ptibllc  oa  the  9U1  of  Febniaiy 

1909,  and  was  adopted  by  the  Transvaal  p&rliament  in  its  en- 
tirety. The  Oratigc  River  parliament  also  approved  with  only 
slight  alterations;  the  Xatal  parliament  made  some  amend- 
ments, but  they  were  of  a  minor  character.  The  opposition 
to  union  amung  an  influential  number  of  old  Katalians — 
intensely  zcalotis  for  local  independence — was  however  so  marked 
that  it  was  decided  tlut  before  Natal  was  committed  to  union  a 
ntecadum  on  the  subject  should  be  taken.  Apart  torn  this 
donbtfol  attftnde  of  Natal,  the  chief  daofer  to  tba  dnft  «»• 
athutbn  came  bom  the  Cape  Dutch.  Ite  dnft  act,  iritb 
Its  "  one  vote  one  value  "  principle,  its  tbree-membered  con- 
stituencies and  its  scheme  for  proportional  representation, 
threatened  Dutch  supremacy  in  the  rural  districts,  and  aroused 
the  opposition  of  HofmcyT,  who  scrurcd  the  passage  of  amend- 
ments through  the  Cape  parliament  which  destroyed  the  principle 
of  o'iu.il  rights.  Such  was  the  position  when  the  convention 
leaasemblcd  in  May  at  Bloemfontein  to  consider  the  amend- 
ment  of  the  various  kgi^tures.  Through  the  firmness  of  the 
TnuiBvaal  delegates,  supfmrted  by  the  Pngtcflsives,  the  principle 
of  equal  nghu  waa  retained;  the  conceMlop  Made  to  tba  Cape 
waa  **M>  abaadiMnwiit  al  aweattlaiial  lamaaBBtatiaB.  whfla 
ene-metnbeied  constttuenciea  were  substituted  for  tluMi  BaB- 
bered  constituencies.  The  document  embodying  the  .iltentiaos 
in  the  draft  act  was  .signed  on  the  i  tth  of  May  and  the  convention 
dissolved.  In  June  the  referendum  on  union  was  taken  in  Natal, 
and  resulted  in  a  complete  rout  of  the  separatists.  There  voted, 
tor  the  draft  act  11, 1 21,  against  113701    majority  for  union  7420. 

South  Africans  had  thus  after  seventy  years  of  discord  agreed 
upon  miao.  It  was  a  momentous  step,  the  enential  pre- 
fattims  of  liminaiy  to  that  fnaion  of  the  white  races  of  South 
mAefi  Africa  upon  whidi  the  proqierity  of  the  country 
depends}  fwid  a  step  midcciiis  fmrffT  tba  ^iMwwWft 
attalniiieiit  of  impMial  mioo.  A  delegation  carried 
the  draft  act  to  England,  and,  recast  in  the  form  of  an  imperial 
bill,  it  was  submitted  to  the  parliament  at  Westminster.  The 
imperiiU  government  made  hut  one  alteration  of  consequence— 
that  explicitly  [)Ia<  ing  the  control  and  administration  of  matters 
"  specially  or  difIereni!.T.lly  affcTting  .Asiatics  "in  the  sole  control 
of  the  union  parliament.  The  bill  passed  through  parliament 
the  only  jarring  note  in  the  debates  in  either  house 
the  ezcluaion  of  natives  from  the  feanchiae  (save  in 
tba  Cups  province).  This  decision  was  deplored  by  all  patties 
la  tha  British  paiiiaaaent,  hot  it  waa  iccantaad  tbat  to  iku  a 
dadslon  ddiberatdy  come  to  by  South  ACman  stataHBea  would 
wreck  the  union.  The  measure,  known  as  the  South  Africa  Act 
1909  received  the  Royal  .Assent  on  the  loth  of  September,  and 
subsequently  the  31SI  of  May  njio — the  eighth  .anniversary  of  the 
signing  of  the  articles  of  [n-at c  .it  Prc1ori.i— was  fixed  as  the  date 
fgr  the  form.il  est.iblishment  of  the  Union. 

The  interval  between  the  p.is5ing  of  the  South  Africa  Act  and 
the  establishment  of  unioo  was  employed  by  the  various  colonies 
in  putting  their  houses  in  onler.  Ibis  task,  00  tba  sooaomic 
Me,  was  rendered  aader  bf  tba  siadual  retun  of  coouaercial 
prosperity.  An  agiMment  betmea  the  Transvaal  and  the 
Portuguese  governments,  cooduded  In  April  iqoq.  while  the  fate 
of  the  draft  constitution  was  still  in  doubt,  assigned  to  I.ourenco 
Marques  50  to  55%  of  the  import  trade  to  the  Rand,  and  (with 
certain  exceptions)  provideij  for  tree  trade  in  native  products 
between  the  Mozambique  province  and  ibc  Transvaal.  The 


Portupeae  f uithex  flgpeed  to  iadUtMe  tbe  fScraitaMiit  of  Mtfo« 
in  their  territory  for  work  hi  the  Sand  mines,  and  ia  oonsaqueiwa 

KafGrs  were  obtained  in  sufficient  numbers  to  replace  the 
Chinese  coolies  as  they  were  repatriated.  The  agreement  was 
to  htst  ten  years,  and  provision  was  made  for  its  recognition 
by  the  government  of  the  Union.  The  native  protectorates, 
Basutoland.  Swaziland  and  Ueciiuaiialand  had  been  left  by  the 
South  Africa  Act  under  direct  imperial  control.  As  to  Natal  and 
/.ululand,  there  was  a  disposition  to  leave  to  the  new  govern- 
ment the  taalc  of  deaUng  with  the  aatlvee  there  but  both  tba 
Transvaal  and  Natal  adopted  an  Asiatic  eatdusioo  poU^  wliidi 
gave  rise  to  aacb  fdctioo.  In  the  Orange  River  Coloaiy, 
GeoenI  Hertaog  around  much  opposition  by  admldsteiitag 
the  education  act  in  a  way  which  forced  the  teaching  of  Dutch 
in  a  rather  arbitrary  fashion.  This  was  a  point  of  importance, 
ina^imuch  as,  by  the  .Act  of  Union,  elementary  education  was  left 
(for  five  years)  in  the  hands  of  the  provinces.  The  divergence 
of  views  w.is  so  great  that  shortly  alter  the  union  had  been 
established  private  schools  were  op)ened  in  opposition  to  thooe 
of  the  provincial  administration. 

In  the  autumn  of  1909  it  became  known  tbat  Lord  Selboai«» 
whose  services  in  bringing  about  the  unioe  were  geueraHy  recog- 
nized, would  not  remain  to  represent  the  CnMm  la  fin- 
augu  rat  ing  the  new  form  of  government  ,and  the  choice  e^^mmm. 
of  the  British  government  fell  on  the  home  secretary, 
Mr  Herbert  GUdstonc  (who  was  in  March  igio  created  \  istount 
Cdadstone  of  Lanark)  as  first  governor-general  of  the  Union. 
Lord  Gladstone  had  the  responsibility  of  summoning  the  lirst 
prime  minister  of  the  L  nion — a  task  rendered  more  difiicult  as 
the  decision  bad  to  be  taken  before  the  first  election  to  the 
Union  parliament  was  held.  There  had  been  a  strong  agitation 
for  a  citalitioa  caUaet,  and  Mcotiatkoa  took,  place  to  this  end 
between  General  Botha  and  Dr  Jancson.  These  efforts  eaded 
In  fsihin.  They  had  met  with  the  determinad  Oppodtko  ot 
Mr  Merrhnan  (the  Cape  premier) ,  of  the  Orange  Free  State  Boers, 
and  of  the  Bond,  which  had  lost  the  counsel  of  Ilofmeyr.  That 
typical  leader  of  the  Cape  Afrikanders  had  died  in  L.ondon, 
whither  he  had  gone  as  one  of  the  delegates  to  lay  the  draft  con- 
stitution before  the  British  parliament.  Towards  the  end  of 
May,  Lord  Gladstone  called  upon  Gercral  Rutha  to  form  a 
ministry,  which  was  constituted  from  the  ranks  of  the  ejiistiug 
cabinets  and  included  Natal  ministers  as  well  as  strong 
Boer  partisans  like  Mr  Fischer  and  General  Hertzog.  Mr 
Merrinan  declined  to  serve  tuder  General  Botha.  The  fomal 
psodanittion  oC  the  Uaioo  took  pfaice  on  the  3  ist  of  May. 

The  first  general  deetion,  held  on  the  1 5th  of  September,  was, 
perhaps  incvntably,  fought  to  a  large  extent  on  racial  lines. 
The  Dutch  Afrikander  candid.it es  stood  as  "  Nationalists,"  while 
their  opponents  took  the  name  of  Uninn  f.ts.  In  Natal  the  British 
section  of  the  electorate  (four-tiflhs  of  the  whole)  preferred  to 
maintain  an  independent  attitude.  The  elections,  which  resulted 
in  a  Nationalist  majority  of  i  j  over  .ill  ot  her  parties,  showed  that 
the  Unionists  were  stranger  than  had  beet:  1  )u  ught.  They  secured 
37  seats,  whOe  13  were  held  by  Natal  Independents.  The  polls 
were  remarkable  for  the  defeat  of  three  ministers — General 
Botbt  (Jby  Sir  Pec^  Fitapatrick)  at  Pretoria  East,  Mr  Hull 
(by  Sir  Geoffe  Fanar)  on  tho  Ibuid,  and  Mr  MoerfnNataL 
Ocneral  Botha  decided  to  retain  office,  and  seats  for  him  and 
Mr  Hull  were  found  by  means  of  by-clcctions.  Mr  Moor  was 
nominated  to  the  senate,  as  were,  among  others,  Mr  W.  P. 
Schreiner  and  ejt-Presidcnt  Reitz  (who  became  president  of 
that  body).  On  the  4th  of  November  the  first  si  ssion  of  tba 
Union  Parliament  was  opened  by  the  duke  of  Connaiight. 
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'  Unless  otherwise  stated  the  place  of  publication  is  London. 
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Gikhrist  (cd.).  Marine  Inveslivtlions  in  S.  Africa  (3  vols..  Cape  Town. 
looa-1905);  Sir  David  Gill,  Report  on  the' Geodetic  Sureey  of  South 
Africa  (3  vols.,  Cape  Town.  1896-1905);  \V.  C.  Scholtz.  The  Soiak 
African  Climate  ...the  Country  as  a  tlecilh  Reiori  (1897) ;  \V.  T.  Thied- 
ton-Dyer  (••<l  j.  hi'^ni  Cipftisn.  vnU.  i.-vii.  ( 1  ■vj'z-iooo) ;  H.  Harvey, 
TheCenrra  of  South  Aftuan  /'/un/i.  znd  fd.,t'<lilc<l  liy  Sir  J.  13.  Himkcr 
(Cape  Town,  1868);  G.  Hecwiow,  South  African  Flowering  Plants 
(1901);  W.  L.  Sclatcr,  The  Fausut  of  SouUi  Africa  U  vols.,  1900- 
1901) ;  F.  Lc  V'alliant.  Ilisloire  natssrdte  des  oiseaux  d'A  frique  (6  vols., 
Paris,  l8os-l8o»);  F.  L.  Layard  and  R.  Bowdlcr  Sharpc.  The  Birds 
of  South  Africa  (1875  1884);  R.  Trimen.  Rhopalocera  Afruiie 
auitralis;  a  Catalogue  of  South  African  Butterflies  (Cape  Town,  \M>2  ; 
R.  Trimen  and  J.  H.  Bowker,  South  African  ButUrthe*.  a  Uottopapk 
t/Iki  BMtnfTripual  Species  (3  vols..  litf-itMt  G.  B.  Sowcriw, 
IbrAieSIMbtff 5.  Africa  (1802-1807) : R- Tfimen./MiKtU^lM5«Nlt 
Africa  (Cape  Tow  n,  1869) ;  E,  F.  .\ustcn.  A  Monograph  of  the  Tsetse 
Flies  (1903V.  J-  A.  NicolU  and  \V.  Eglinton.  The  Sportsman  in  South 
Africa  (18921 ;  The  (ollowinu  books  are  r.prri.illy  noteworthy  for 
tneir  a^^■c>lllU^  ni  tiie  larger  wild  .inimaU .  Sir  V,  (  Harris,  The  Wild 
Sports  of  Southern  Africa  .  .  .  I^'arralitr  of  an  Exprdition  .  .  .  during 
1636  ana  1837  from  the  Cape  ...tothe  Tropic  of  Capricorn  (Bombay, 
1838;  5th  cd.,  London,  1857);  R.  Gordfin-Cumming,  Five  Years  of  0 
Hunter's  Life  in  the  Far  Interior  of  South  Africa  (J  vols.,  1855): 
F.  C'.  Sclous,  A  Hunter's  Wanderings  in  Africa  (1st  ed.  1881 ;  5th  cd.. 
19071.  and  African  Nature  Notes  and  Reminiscences  (1908);  H.  .\. 
Rrvden.  Nature  and  Sport  in  South  Africa  (l997);  P.  SOMII  and 
H.  A.  Brydcn.  Trapel  and  Big  Game  (1897). 

III.  EthnoliDBy,  wchacology,  art  and  languages  (see  also  works 
cited  under  raral  headings  and  Bantu  La.nguacbs).  G.  Fritsch, 
Die  litntf'iorrncn  Siidafrikas  (Brcslau.  1872) ;  C.  W.  Slow,  The  Xalite 
Racesof  Sm,:/,  l/n  i;  ii'9()5):\V.  II.  IlUvk..1  Brief  Aacounl  of  Bu\hman 
Folk4ore  and  other  Texts  (1875);  D.  Kidd.  The  Essential  Kafir  (1904); 
5<tM|e  CkUdhood  (1906),  mAK^  Socialism  and  the  Dotm  of  Indi- 
vidualism  (1908) ;  J.  P.  Johnson,  Stone  Implements  of  S.  Africa  (1907), 
Pn-Hisloric  Penod  in  S.  Africa  (1910):  A.  P.  Hdlicr,  Anii^^ytif 
Mam  M  5.  Africa  (l*)"' ;  ,  Bushman  Paintings,  copied  by  M.  Helen 
TcBfUei  preface  by  Henrs-  Halfour  (Oxford.  1909I.  reprodiiclions  in 
COlOOn;  D.  Randall-Macfvrr.  Medieval  Rhodesia  (if)Of>\  :  K.  N  Hall, 
Prtiiieric  Rkodetia  (190^):  A.  H.  KcaiK.  The  Gold  ^  O^ir  (1901); 


C.PKlen,TheEUairado«flheAncienU(i<^):\V.  .  . 

(ive  Grammar  of  the  South  African  Languages  (1862-1869) ;  J.  Tomnd, 
A  Comfmralive  Grammar  of  the  South  African  Bantu  Languages 
(1891) ;  A.  C.  Madan,  An  Outline  Dictionary  intended  as  an  Aid  to  Ike 
Study  of  Ike  Languages  of  the  Bantu  and  other  Ifnciviiiaed  Races  (1905) ; 
C.  Meinhof,  Die  Sprache  der  Herero,  a  grammar  and  vocal >iiL;»ry 
(BcrUn,  1909);  G.  Si.  G.  Hunt,  English- A  frikander  :  Afrikander- 
Bui^  (1901):  W.  J.  Viljocn,  BeitrSp  nr  CesckichU  der  cap-hallin- 
diuken  SfniUke  (Strassburg.  1896) ;  D.  C.  Heswiing,  Bijdraie  tot  de 

R^hiedenis  der  nederlandsche  tool  in  Znid-Afrika  (Leiden,  1 899): 
.  Elffers,  Practisihe  koHandsche  Spraakkunst  (Cape Town.  1894).  and 
Elementary  Grammar  of  the  A'si/i  A  [Mnguage  (Cape  Town.  1S9S). 

IV.  liistor>  and  Pulitics.  Ii.)  Sources. — The  Cape  anliive>  are 
full  and  complete  from  l6v  onward.  Selections  from  them  have 
bevn  publl.-ihed  by  H.  C.  V.  Lcibbrandt  and  G.  McCall  Thcal;  the 
last  name<i  has  also  published  records  of  the  Cajx-  from  MSS.  in  the 
Record  OfTite,  London  (sec  Cape  Coi.ovv:  J  Bibliography).  See 
Thcal's  Records  of  South  East  Africa,  (9  vol*,,  lH9;-t9o.j) ;  The  Rrford 
. . .  Official  Papers  Relative  to  the  Condition  and  Trealmmt  of  the  Native 
Tribes  of  South  Africa,  parts  I  to  $  (1649-1809),  edited  by  Donald 
Moodic,  late  Protector  of  Stave*  (Cape  Town,  1838).  the  same 
f'»  ne  Bmdmn  ^jlke  IMm  mi  Okjoft*  tfikt  amkmam  Wan, 


I7^'9~77-  (Cape  Town,  1841) ;  abo  Treaties  ■u.iih  Native  Chiefs  . ,  . 
entered  into  by . .  .  British  A  uthorities  .  .  .  between  iSoj  and  iSj.f  (Cape 
Blue  Book,  1857);  Engarements  subsisting  betrceen  (Great  Britain) 
and  any  Stales  or  Native  Tribes  in  S.  Africa  (British  Parliamentary 
Paper,  1884);  A.  N.  Macfaydcn,  South  African  Treaties  .  .  .  subsist- 
ing on  the  1st  of  .Sept.  /<»(<>V' Hluf  liijok,  l8<)8)  and  HertsU-t's 
Map  of  .Africa  by  Treaty  I.i-.r>i]f  ilic  Brlli^^l  Parliamen- 

Xaty  (npers  comerniiig  South  .Africa  will  Ik:  found  in  the  Colonial 
Ome  List  (N-eariy).  The  Natal,  Transvaal  and  Orange  Free  State 
official  publications  should  also  be  consulted.  (iL)  HiatuiM.— 
G.  McCall  Theal.  History  and  Eiknopaphy  ^  Africa  south  «/ 
Ike  Zambesi  from  .  .  .  IS05  to  .  .  .  179$  (3  vob..  1907-1910)  and 
History  of  South  Africa  sintr  Srp!.  tyo-y  f.S  wl*-,  190R);  these  two 
-..■lii-.  ripn-j-iit  the  final  l(irm  of  I.)r  Theal'x  history  1. valuable 
bibliographies),  but  the  main  narrative  is  not.,  carried  beyood 
1872;  Sir  C.  P.  Lucas.  Tka  UiHary  aj  &iri*  AJrkm  to  tktJamum 
Raid  (Oxfoid.  1899);  Frank  R.  Cana.  South  Africa  from  Of  Crtit 
Trek  to  the  Union  (1909),  a  political  history  covering  the  period 
1836-1909,  with  bn>liogra]>hy;  P.  Wla»t,  Sudafrika;  hntwuilungs- 
grsthichte  und  Gegemmtrtsoildrr  (Berlin,  1900);  Pe  Grskidenis  von 
ons  Land  iPaarl.  1895);  \V.  Grcswcll.  Our  South  Afruan  Empire 
(2  vols.,  1885).  For  special  studies  sec:  H.  P.  Rctkf,  Datums  tan 
Gebenrltnitsem  tut  de  dicUedenis  tan  Zuid  Afrika  van  14S6  to  iSo< 
(Paart.  189$):  H.  Deh^rain.  Cap  de  Bonne  Kspirance  au  XVII' 
sUde  (Pans,  J909>.  .md  L'Fjcpiinsion  des  Boers  au  XIX'  slide 
(Paris,  1905);  J.  Bird.  Annals  of  Natal,  J4<fS~>^45  vol*..  Maritz- 
bure.  I888);C.  de  Melln.  Os  Inglezes  na  Afnui  austral  (I.i>b<m,  1890I; 
E.  B.  W  .atermcver.  Three  Lecture^  on  Ihc  Capr  of  Good  Hope  under  the 
Government  of  the  Dutch  East  India  Co.  I^t  ajx?  Tow  n,  1857,1:  Selrctiont 
from  the  Writings  of  Watermeytr  (Cape  Town,  1877);  If,  Cloet^,  File 
Lectures  on  the  F.migration  of  the  Dutch  Farmers  to  Natal  <  Cape  Town, 
1856),  republislied  in  l.ornlnii  (1899),  a.«  The  Great  Boer  Trek:  I. 
Noble,  A  Short  Ih-.t-  ry  (•f  :kr  Europran  Settlements  at  the  Cape  (1877); 
G.  E.  Cory,  The  Rise  of  South  Africa  .  .  .  to  /.f.?7.  deals  with  eastern 


Cape  Colonv  (4  vols..  1910  sqq.) ;  J .  C.  VoiRht .  Fifty  Years  0/ the  Hit' 
lory  of  the  Republic  in  Soulh  Af       '  "  '  ' 

J.  Cappon.  Britain's  Title  in  . 


Xfrica 


n  S.  Africa  (i<)cn  ) ;  j.  Nuon.  The  Comftete 
Story  of  the  Transeaal  (1885);  H.  Riiler  Ha>o;ard.  Cetyitayo  and  hit 
White  Neighbours  (l8«2);  W.  }.  Ley<ls,  The  First  .Annexation  of  the 
rr.rif.miai  (1^06);  Sir  Percy  Fitrpatrick,  The  Transvaal  from  Wilhin 
(1899);  F.  £.  Garrett  and  E.  J.  Edwards.  The  Story  of  an  African 
CrUkblmJmeson  RaidI  (1897):  A.  Wilmot,  TkeUitltryjaOmtOmm 
Timtt  in  SonA  Africa  [/S/j-zSpin  (3  vols.,  1897-1899) :  P.  P.  Hone, 
Southern  Rhodesia  (1909);  Rev.  J.  Philip,  Researches  in  S.  Africa, 
Ulustrating  .  .  .  the  condition  of  the  Native  Tribes  (2  vols..  1828): 
South  African  Native  Affairs  Commission,  tooj-tQos,  Reports  and 
mi  bb/^j  ri/m(fcil«  (5  voh.Ciyx-Town,  1^4-1905) ;  Sir  Gofif  rev  Ijgden, 
The  fiuittoi  (1909) ;  "  The  times  "  History  of  the  War  (of  1899-1902) 
inSonthAf^Ua^lynM.,  1900-1909);  British  Official /futorvo^  Me  War 


in  South  Africa^  (4  vols.,  1906-iaio).  (ilL)  li*aa. — Valuable  historical 
information  will  be  found  in  the  Lives  of  W.  E.  Gladstone,  the  and 
Karl  (iranville,  Sir  Harrj'  Smith,  Sir  Crt-orgo  Grey.  Sir  Bartle  Frcre, 
Sir  G.  Ponieroy-CoUey,  Cecil  Khodci,  Paul  Kruaerand  l.ord  Milner. 


?<-e  al«)  P,  .\.  Moltcno,  Life  and  Times  of  .Sir  f.  C.  Molteno  (2  vols., 
lyoo) :  .\.  Wilmot,  The  Life  and  Times  of  Sir  Richard  Southey  (1904) ; 
Sir  J.  Robinson.  A  Life  Time  in  Soulk  Africa  (1900);  \V.  D.  Mac- 


kenzie. John  Mackenzie  (1902);  CoiUard  of  the  Zambesi  (1907). 
(iy.)  Uiscellaneous. — I".  .V  I'rali.  Leading  Points  in  South  .l/ruan 
History  /.;.S''i      .\f.in  h  j:.!!-.  n/xi  (1900);  J.  .\.  l-'ii.iia,  7  '.-.ir  fs 

on  South  Africa  (new'cd.,  1900);  I.  Bryce,  Impressions  of  South 
Africa  (2nd  ed.,  1899):  R.  Coff|uhoun,  The  Afrikander  Land 
(1906);  A.  P.  Hillicr.  Raid  and  Reform  (1898)  and  South  AfrittH 
Studies  (1900):  Lionel  Phillios.  rraaiaoai  Pnbkmt  (1905):  Paul 
Botha,  From  Boer  to  Boer  and  Englishman  (Cape  Town,  l900);Sir 
BarileFriTc,  TkeUnion  of  finlish  .South  Africa  fiSHi):  P.  .A,  Molteno. 
.4  Federal  South  Africa  flhoi"!;;  The  Gmtrnment  of  Si<uth  .Afri,'.;  I2  vol",,. 
Cape  Town,  1908);  The  Framework  of  l^'atMi  (Cape  Town,  1908); 


^yL^naA,ThelMmtlSmAAiik»1lMkK^  ^  ' 

V.  Ecoaomics  and  Commeicfc — Slafitticai   Tier  Bcokt  or 

Registers;  Census  Reports;  Reports  «f  the  Statistical  Bureau  (since 
1905):  Annual  Trade  Returns  and  other  official  publications,  cnwci- 
ally  those  on  native  affairs,  mining,  s^jricullure  and  railways;  Argus 
A  nnutsl  and  Soulh  .i/rn  .in  Dim  tory  {(.'.iin.-  Vn*  n  1 ;  1..  \',  I'raagh  (cd.l. 
The  Transvaal  and  its  Mines  (u>o7);S.  J.  Truw  uti.  The  Wit-Jiatersrand 
Goldfieidt  (tnd  ed..  190a):  A.  \\ilmot.  Book  of  ."iouth  African  Indus- 
trial  (Cape  Town.  1892):  F.  Blersch,  Handbook  of  Agrieullmre  (Cape 
Town,  1906);  S,  Ransf>me,  The  Engineer  in  South  Africa  (1903); 
Gardner  F.  VVilliamN,  Tlu-  l^iamond  Miius  of  South  Africa  (rcviscil 
e«I.,  New  York,  190s);  A  K.  K.  Burton,  Cape  Colony  for  the  Settler 
(I'K'.^);  '  I  1  !iiint  lit  urlian  and  rural  industries — their  probable 
future  development}.  "  InditTW,"  Labour  and  other  Questions  M 
South  Africa  (1904):  (dcaigMd  (O  blillK  to  lUit  "the  iBMhillfiH 
under  which  the  coloured  laoea . . ,  miier,''  ft£).  W.  Bldocb,  7*e 
.VfTt'  .South  .Africa  (1902). 

VI.  Chunh,  l^iw,  &c.— Bishop  II  Il.ivm-,  Handhook^s  of 
English  Church  Expansion  :  South  Africa  (1908);  Sir  C.  \V.  Cox's 
Lifi  of  Bishop  Colcnso  (|88«) ;  Church  of  Ike  Province  of  South  Afrim; 
Constitution  and  Canons  (Cape  Town,  1899  ed.) ;  J.  Stewart,  Loitdatt 
(1884)  and  Dmm  m  Ih*  Dork  CMuMaf  (i903)(      Reiiarta  ontkt 
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•ynods  of  the  Dutch  Reformed  ("hiirrh,  tboee  of  the  Londnn  Mis- 
sionary Sii.itiv  and  ol  other  missionary  bodies.  J.  \V.  \Vcw*U, 
JIut»ry  oj  ikf  Roman-Duuh  Law,  iGraharastOwa  I9o8);G.  T.  Morice. 
BmMH  and  KamaH  l'uUh  J.aw  (GrahanwtaHm,  1909);  W.  H.  &  Bdl 
MO  M.  Nathan,  Thf  Ug>ii  Hand  Book  of  PraakuLSm . .  .inBritith 
SmM  AJrua  (Grahamstown,  1905);  C.  H.  van  Zyl,  The  Judicial 
PnctUe  of  .  .  .  South  Africa  geittraUy  (Cape  Town.  |8<)3) ;  A.  K.  S. 
Maasdor)),  Thf  Imlitutes  of  Cape  Law  To»n,  l'to:\);  !■".  H. 

Crouch,.!  ir.a.urv  of  South  AJttcan  I'odry  and  IVrii- 1  211.I  iiL.  iij<i<)l. 

VII.  BaiUographtcs.— H.  C.  Schunke  JloUw'ay,  "  Bililiography  of 
Sooth  Africa  ...  with  apedalid^eivnntajMgnipliy.  From  the  time 
of  VoKO  da  Cama  to  . . .  1S88,"  Trtttu.  S.A.  PSU.  Soc.,  vol.  v.  pt.  1 
(Cape  Town,  1898) :  CalaUtv^  of  Ihr  floot  t  rfhtiw  to  Philolory  in  the 
hibrary  tf  Sir  George  Grey,  vol.  1.  pt.  i.  The  Dioln  ls  of  Scutk  A  frica 
(Cape  Town,  ISJH);  Books.  PamphUls  and  Arlulrt  on  British  South 
Africa  (Birmi'^hatn  Free  l.iln.iry,  it>i>i),  Mcndrls-iohn's  South 
African  BihJioPraphv  f2  viiU.  iqioi.    St-e  al-o  .Xfkjca:  Bihlioi>raphy. 

SOUTHALL  NORWOOD,  an  urban  district  in  the  lircniford 
parii.imcnt;iry  division  of  Middlesex,  England,  suburban  to 
London,  i  j  m.  W.  of  St  Paul's  Cathedral,  on  the  Great  Western 
nttmy.  I'op.  (i.Sgi),  7S<j6;  (ivoi),  13,200.  Brickfields, 
flour-mills  and  fh'^p'^l  wqeIu  are  established  in  the  district, 
wfaich  to  tlw  Uxgfiy  nridcatiaL  Tbe  Grand  Junction  Canal 
term  SaathaO.  CatUe  naiketa  aie  hdd  weekly  under  a  grant 
ef  Williain  III,  The  Eliaahetlian  maaor-houie  of  SouthaD 
rvmains.  and  the  parish  churdl  of  Mdrvood,  thou^  greatly 
Kstored,  has  Early  English  and  Decorated  portions,  a  canopied 
tomh  d.itcd  1547  and  brasses  of  the  17th  century. 

SOUTH  AHBOY,  a  city  of  Middlesex  county,  New  Jersey, 
U.S..^.,  oil  Rarit.m  Bay  at  the  mouth  of  tht  Rarilan  river, 
about  27  m.  S.V.  .  oi  .Nt  w  York  Cil>.  IVip.  (1900;  6i4()  (1700 
forcign-born);  (19101  700;.  h  is  s<;rv<d  by  the  Pcnii.syK ai:ia, 
the  Central  of  New  Jersey,  and  the  Raritan  River  railvvay.s. 
A  railway  drawbridge  and  a  traffic  bridge  across  the  river 
connect  the  riiy  with  Perth  .'Vmboy.  South  .\mhoy  is  an 
important  point  for  shipments  of  coal  from  the  Pcnn.sylvaBia 
mines.  The  Pennsylvania  Railroad  Company  and  the  Susque- 
haau  OmI  Ceinpany  have  coal  docks  here  and  the  latter  has 
(mt  (UMise  yaida.  Among  tbe  dty's  industries  are  the 
mfniiic  of  day  and  aaad,  end  the  manufacture  of  terra  cotta. 
Soirtli  Anhoy,  original^  a  part  of  South  Amboy  towniiiip 
^Goiponted  in  i7«t),  was  laid  oat  ia  ii$s>  ***  incaiponted  aa 
a  borougih  in  1888,  wid  becano  a  dty  mder  a  gmenl  state  law 
in  igoS. 

SOUTH  AMBSICA.  The  early  physical  history  of  the  South 

American  continent  as  recorded  in  the  rocks  has  bwn  cuten- 
IJert/opmtflf  ti\ cly  1  >Mi •  1  t ;.r e<l  or  greatly  obscured  by  the  events 
olibt  ol  Its  law  r  liisi  iiry.  The  early  land  areas  are  supposed 

CaattataL  to  1^  only  a)>|irn,\imatcly  suggcsKMl  by  the  present 
cx]X)sures  of  granite  and  pnci^'^is.  The  largest  of  llicsc  old  land 
areas  is  along  the  east  of  the  coiitir.cii! ,  eMtudiiig  with  a  few  inter- 
ruptions from  the  mouth  of  the  Rio  de  ia  I'l.iia  to  within  a  .short 
distance  of  the  mouth  of  the  .Amazon  river.  NortJi  of  llie  (iresunl 
Amaaon  valley  and  occupying  the  present  highlands  of  Guiana, 
north-east  Brazil,  and  south-east  Venezuela  \va.s  another  one  of 
these  old  land  areas — a  large  island  or  a  group  of  islands.  A 
chain  of  islands  extended  from  the  Falkland  Islands  along 
what  to  BOW  the  entire  west  side  of  the  continent.  Upon  these 
■■fifnt  Aons  were  laid  down  the  sedimentary  beds  of  ilic 
CmwrAaAm  Mas.  At  the  close  of  the  Camhrian  period  the 
eontinent  was  devatod,  auuiy  of  the  CaoMr  hhads  were  joiaed 
together,  and  the  oonHomtal  land  area  was  considerably 
•nlaiged.  The  Silurian  soaa,  however,  still  covered  tbe  huSn 
of  the  Paraguay,  extending  from  the  Serra  do  Mar  on  the 
Brazilian  coast  to  the  axis  of  the  Andes  on  the  west,  and 
covering  at  the  s.Lrt'.e  tinte  a  ronsicierabic  [lart  of  the  liiuji  ui 
the  Rio  .S.iii  I- r.inriF.1  o,  tilling  the  straits  belweeti  the  .-Vndcs 
and  the  M.r.lo  drosso  highluf.ds  and  OfK.-niiig  east  thsOBgh  the 
region  now  oteuined  by  the  lower  .\n1a7.0n  valley. 

During  the  Devonian  period  there  was  a  still  f;]r:hrr  enlarge- 
ment of  the  continent  through  elevation  and  the  joining  of 
islands,  and  the  dissppeaiance  of  the  old  Silurian  sea  in  the  basin 
of  the  Kio  Ste  Fianciico  on  tbe  east  of  the  continent.  In  early 
Cnrbootfenms  times  the  sea  stffl  covered  a  nanow  bch  thiou|^ 


the  lower  part  of  the  AmaiOB  valley,  and  part  of  what  is  now  the 
Andes  lying  south  of  the  eqoator.  During  Pcnnian  times  the 
basin  of  tbe  Panqpiay  and  Iba  aauth-caat  eonst  of  Brazil  was 
eovcnd  witb  bioaaa  and  awanpa  in  wUdi  ban  nnd  there  coil 
beds  wen  laid  down.  At  the  doae  of  thb  period  moUea  lavas 
broke  through  the  earths  crust  and  flowed  over  and  buried 
laige  areas  in  what  is  now  Paraguay  and  south  Brazil. 

There  was  a  general  depression  of  the  continent  during  the 
Cretaceous  period  and  the  tnean  covered  most  of  the  continent 
as  wc  now  know  it.  The  Serra  do  Kspiiiha<;o  along  the  east  coast 
of  Brazil  was  above  water  and  the  coast  line  lieHveen  the  Rio  dc 
la  Plata  and  Cape  St  Ro(|ue  was  little  dilTerent  from  what  it  is 
at  j  resent.  Hut  ihrouKli  the  highlands  of  Brazil  from  ne.ir  I'er 
nanii.iuen  west  there  was  a  liroaii  sound  containing  many  i.slands 
exiei.ding  to  the  h;Lse  of  Itie  .\ndes  and  |]oS!ubly  connecting  with 
the  Pacific  Ocean,  in  the  extreme  north  there  were  also  many 
islands,  bays  and  sounds,  while  a  continental  ma.ss  occupied  the 
region  of  the  Antilles.  To  the  south  the  Atlantic  Ocean  tilled 
most  of  the  lower  Paraguay  b.asin  and  washed  the  ca.stem  bases 
of  the  Andes.  There  was  shallow-water  connexion  during  tllto 
period  between  South  America  and  southern  India,  tbnNigb  the 
Antarctic  Rgnns,  probably  by      of  Aostialia. 

In  Eariy  TerUaiy  Uuies  geeal  changes  took  ptoce  fat  tbe 
geography  of  South  America.  The  ooatfaieat  me  HHwh  l^^er 
than  iu  present  devation,  the  coast-Snes  were  extended  ooean- 
ward,  and  the  continent  was  considerably  larger  than  it  to  at 
present.  Tbe  Abrolhos  Islands  on  the  east  coast  of  Brazil  were 

then  a  [):ir;  of  the  mainland  ami  the  seashore  was  some  JOO  m. 
further  east.  The  l  alkhiiid  l.slaiKis  were  also  at  that  time  a 
pari  of  tlie  continent,  and  South  .\merira  ha<i  l3n<l  connexion 
tlirougb  the  .Vntarctic  regions  or  through  the  south  I'acilic 
Oeeaii  with  Xcw  Zealand  and  .\uslralia,  and  through  the  West 
Indies  region  with  Cuba  and  North  .\merica.  Toward  the 
dote  of  Tertiary  times  the  continent  sank  again  beneath  the 
ocean  and  salt  water  flowed  into  the  .\mazon  and  Orinooo 
valleys,  turning  the  Guiana  highlands  again  into  an  island  or 
group  of  islands,  and  again  separating  tbe  continent  fma 
land  oonoezion  witb  other  coatfoenta.  The  vallqrs  of  Kio 
Magdalene,  Rio  Cauca  and  Lake  Mataceibo  were  bays  that 
oovmd  large  anaa  of  adjaoent  tenfaaiy. 

It  was  during  tbe  TMtoiy  period  that  tbe  continent  took  on 
its  most  diaiacterisdc  featmcs.  Vokanic  activity  culminated; 
the  Andes  rose  from  low  ridges  and  islands  near  sea-levcl  to  be 
one  of  the  greatest  mountain  .systems  of  the  globe.  This  elevation 
WHS  partly  due  to  the  uplifliiig  uf  the  continent  en  mcssc,  partly 
to  faulting  and  folding  of  the  rix  ks,  and  partly  to  the  pouring 
out  of  lavas  and  the  accumulations  upon  the  surface  almut  vents 
of  other  voli-anii  eji  i  tnu  nts.  This  volcanic  activity  was  not 
confined  to  the  ni,.i:i  r:ln^;l■  of  :he  .\n(les.  but  cxtcn<led  into 
N'eiiezuela  and  the  islands  alonv;  the  north  coast,  to  the  plains 
of  ['atagonia.  the  highlands  of  the  I'ar.ina  \y.\-A\:  and  as  far  east 
as  the  islands  of  Fernando  dc  Noronha.  In  recent  times  volcanic 
activity  has  greatly  diminished  over  the  continent  and  has 
entirely  Ceased  along  its  eastern  and  north-eastern  parts.  The 
great  elevatkm  and  depression  of  the  continent  decfily  affected 
the  climate  over  certain  large  areas.  For  exampk.  along  the 
east  coast,  where  winds  blew  on-shore,  the  rainfall  waa  gicat^ 
inacased  during  tbe  devatton,  while  the  later  dcfiiiession 
beeught  about  a  contspondfatg  dbnbratioB  of  tbe  ndnfalL  In 
Pleistocene  times  the  south  of  the  continent  stood  somewhat 
lower  than  it  doca  at  piesent,  so  that  tbe  oeeaa  eovcied  the 
plains  of  Patagmua  aod  La  Plau.  During  tbe  glacial  epoch 
the  south  of  the  continent  and  as  far  north  as  latitude  37°  on 
•111' wr-.-  m:;-,'.  w  is  ruvered  with  glaciers  th.i!  Ikr,'.eil  i\v\\v.  from 
the  high  mountain  ranges.  On  the  cast  side  of  the  mountains 
the  glaciers  did  not  extend  so  far  north  as  they  did  on  the 
west  side.  The  glaciers  through  the  high  .Andes  were  also  larger 
and  longer  than  they  arc  at  present;  there  were  DO  gladeiein 
the  eastern  or  Brazilian  portion  of  the  continent. 

Physical  Geography.— Tha  South  Anwrfcaa  cootfawHt  rises 
abruptly  from  the  ocean  Ihior  along  nsariy  al  of  Its  coast,  but  the 
stBtpwesi  of  the  cnntlnentel  nugia  to  imm  marhed  on  the 
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wcMern  than  on  the  eastern  udc.  From  Valparaiao  to  the  Isthmus 
of  r;tn.i:'.i.t,  a  dHtMWe  ol  joou  m.,  the  great  Andes  thcmM.-lvo!>  are 
liut  tl»  tipper  or  subacrial  imnions  t>(  mountains  whuw 
SiitmAria*  i,,^^  arc  10,000  ft.  l>elow  the  surface  of  the  Pinific 
Ktlkr.  Ocean.  South  of  Valvaraivj  the  lo.timi-fLXjt  tonlour 
lies  well  out  from  the  coMt,  but  uppoMtc  the  btraits  of  MagclLan  it 
approaches  widim  MB  at.  oi  the  '.uaat-liat.  Ott  tte  CM  doe  of  the 
continent  the  titoo4oat  eontour  pasiws  to  the  cut  of  the  Falkland 
islands  lowing  that  this  group  stands  upon  a  subii>eri;ed  shelf  or 
rilouldcT  of  the  continent.  From  the  mouth  of  the  Rtu  <1e  la  Plata 
northward  the  loot>-fo<Jt  submarine  contour  kcct«  at  a  ili^tame  <if 
(rom  50  to  150  m.  "IT  llie -.hiire  ULirly  to  Uuhia.  Israzil  ;  from  Hiilii.i 
northward  and  around  Ca(>e  St  K(X)uc  this  same  contour  is  close 
indKWei  and  the  ocean-floof  sink*  abruptly  to  a  depth  of  5000  ft. 
North-west  of  Cape  St  Roquc  the  continental  shelf  of  .•.hallow  waters 
widens  until  opposite  the  mouth  of  the  Amazon  the  iooo-f<x)t  contour 
is  joo  m.  off  the  roast.  The  brixirl  ^.hi  lf  fallows  aliinj;  this  p.in  nl 
the  cnitst  ,1-.  f.ir  lis  iho  island  of  Trinidad,  west  of  which  it  narrows, 
though  the  i^l.tivN  .ilmn  the  northern  shores  of  Venexuclk  ail  Itand 
upon  and  form  ports  ul  this  ihallow  continental  afaeU. 


The  striking  features  ot  the  land  relief  of  South  America  arc :  ( 1 ) 
The  great  Andean  mountain  chain  with  its  accompanying  narrow 
plain  lying  betwaaa  it  and  the  Pacific  Ocean.  (2)  The 
e*"/'  Hrajdlian  plateaM  wltti  the  Serra  do  Mar  and  Serra  do 
Kelief.  Kii'iinha<;o  near  the  Atlantic  and  !<iir<MdinK  westward 
nnr'  Tiorthw.ini  In  iho  hart  of  the  contineiu.  (.;,  The  hiithlantU 
of  Guiana  and  Venezuela  between  the  Orinoco  and  the  mouth  of  the 
U)  Tte  ImlaiMls  that  spread  out  alone  tke  thiee  main 
of  ooimncntal  drainage,  namely  the  Orinooo,  the  Anazon 
and  the  Paraguay  basins. 

The  physical  leaturcB  of  the  wst  coast  are  l«ild,  and,  in  many 
partfi,  extremely  picturestiuc.  From  Cane  Horn,  where  the  pi-aks 
of  the  «iibmer,;ed  siiyitii  rii  or.d  of  the  Andes  form  the  i>U\nd»  of 
Tierra  del  Fucgo  to  the  Isthmus  of  Panama,  the  great  CordilJera 
ioNooB  tlM  aaaaMina  doariy  aaid  at  aa  cim  aiatanoe  from  it.  The 
low  ooaatai  bek  betvaan  the  wean  and  the  flwuntains  has  an  avenge 
width  of  about  40  m.,  and  on  rare  ncra<iions.  when  the  weather  is 
favourable,  the  mount.iins  srr  \  Ir  m  the  t<-a  nearly  all  the 
way  from  the  Strnit^  of  Masellan  to  l'an.ima.  Soijth  of  41*  S.  the 
coast  is  characterized  by  a  va.it  system  of  fjords  and  islands,  probably 
produced  by  the  recent  submergence  of  a  mountain  s>'stem  and  the 
I  gf  it*  Me^-aided  vallcya  by  tte  ocean.  Tte 


many  islands  akrng  this  part  of  the  eoatt,  including  Chiloe,  WelUn|- 
ton  and  the  Tierra  del  Fue^o  tcroup  itieU  an  but  the  high  pcnttona 
of  lhe:«e  mountains  that  have  remained  above  water,  while  Smyth 

Channel  and  the  other  sounds  on  the  west  roast  and  the  Straits 
of  Maf;ellan  400  m.  long  and  4  t<j  in.  widt  .  ari'  the  submerged 
valleys.  In  bmyth  Channel  at  many  places  the  eUciers  How  nearly 
or  quite  down  to  sea-level.  Some  of  tte  ialwMt  an  Hp  ihka. 
barren  and  u  ninhabited  peaks  rising  to  an  elevmtiott  of  4000  ft.  abowe 
MM  level.  Nunh  of  41*  S.  the  we*t  ecwst  is  but  little  indented,  and 
tl'.i  cf  .ire  but  few  good  ports.  .Mon^  the  northern  part  of  the 
continent  fnim  Gua>"aquil  to  Panama  the  coastal  Ijch  covered 
with  trov>ical  vej^etali  ;  Imt  fr^  im  a  little  south  ol  i  .ija\  .iquil 
to  30°  S.  much  of  the  coast  is  a  sandy,  arid  and  Uirnn  alkaK 
desert.  Across  this  arid  belt  flow  the  etKans  that  descend  from 
the  hM;h  mountains,  and  along  these  are  fertile  valleys.  Many 
of  the  .sin;illiT  strreiins,  however,  do  not  reach  the  sea  but  dr>'  up 
on  tlii  ir  w.iy  inms.-,  the  arid  oki'^tal  plain. 

The  Cordillera  is  a  broad  ricli;e  ujwn  which  riH:  many  great  isolated 
peaks.  Near  its  northern  end  the  rani;c  divides:  one  branch,  the 
Western  Cordillera,  continuing  northward  near  the  roast ;  the  Merida 
branch  swings  eastward  and  ends  with  the  nonhem  side  of  the  island 
of  Trinidad,  while  a  third  division,  the  Sierra  de  Perija,  nins north- 
ward  lift  Wi  l  li  the  v.illfv  ot  the  Ma^dalena  and  l.ake  Maracaibo. 
Ti'.r  wr-.TiTii  -.[i.^M-  iii  til,'  Mijiii  I'nriJilleTa  is  steep,  and  i-  s....rid  by 
narrow  stceu-sided  valleys;  the  eastern  slope  is  usually  more  gentle, 
and  the  valleys  arc  '  '  -  - 


of  the 


tte  valleys  arc  less  piatMtBnai  Umb  tte  Coidillenn  ridge 
many  of  tne  highest  peate  in  tte  Wario.  Tte  fallowing  are  some 
he  moat  noted,  with  their  devationa.* 


Peak. 

Count  r>'. 

Elevation. 

Smiw-line 
(approximate). 

ft. 

ft. 

Aconcagua     .  . 

Mercedario 

Argentina 
Argentina 

33.080 
".315 

Tupungato 

Argentina 

at. 55" 

Illaitipu  (.Sorata)  . 

Bolivia 

2 1 .500 

lllini.ir.i  .... 

liolivia 

Chirnlxirazo  . 

Kcuador 

20.54.1 

16,700 

Juncal  .... 

Chile 

20, 1  ho 

Cotopaid  .... 

.Antisana   .  ... 

Ecuador 
Ecuador 

15.500 

CayamLie  .... 

Ecuador 

i&ooo 

Tojima  .... 

Colombia 

I S,  toil 

Misti  

Peru 

I  r.'/.v; 

MaijKj  .... 

Aruentiiia 

1 7 ~i  > 

Sierra  dc  S;inta  Marta 

Colombia 

Pichimha 

Ecuadnr 

The  snow-line  of  the  mountains  is  generally  lower  on  the  cast  than 
on  tl»c  west  side.  Of  the  .Andean  iieaks  those  of  Cotopaxi,  Tungu- 
ra'^ua,  Maipoand  Sangai  arc  the  highest  active  volcanoes  in  the  world- 
There  are  many  glaciers  in  the  Andes  even  l»ncath  thf  et^uaior 
iiselt;  and  though  these  glaciers  are  small  and  mostly  confined  to 
the  hiRhest  peaks,  toward  its  southern  end  along  Smyth  Channel 
and  in  the  Straits  of  Magellan,  they  are  large  and  flow  far  down  the 
slopes,  and  at  several  places  enter  the  sea. 

The  eaatern  side  of  the  continent  is  in  strong  physical  contrast 
with  the  western.  North  of  the  Strait  of  Magellan  the  coast  is  fl.tt 
as  far  as  the  northern  pan  of  Rio  t,ran<le  do  Sul.  From  latitude 
29°  yn'  to  19"  30'  the  Serra  do  .Mar  makes  this  the  most  picturesque 
tionion  of  the  east  coast  of  Sontli  Amenca.  Tte  moMBtaina  naa 
in  many  places  directly  from  tte  icadiore  to  an  dfevatlon  of  9000  ft. 
In  places  these  form  bare  granite  walls,  while  in  others  they  are 
covered  from  base  to  summit  with  the  most  luxuriant  tropical 
vcset.ition.  On  this  part  of  the  coast  ,irc  some  <if  the  finest  and 
most  iKMUtifulharlxiurs  in  the  world,  n'  't.d  1\  tl..  i-.  ,  I  Rio  liu  J.ineiro, 
Santos  and  Victoria,  formed  by  a  deprca.sjon  th.il  submerged  tte 
coantal  valleys. 

The  raoKC  or  group  of  mountain  ranges  known  under  the  general 

name  of  Serra  do  Mar  falK  aw.iv  tow  ird  the  north  and  west  in  a 
cently  slojisn'.;  plati-aii  c- ir::;r.>iriK'  r.il'.ii!  the  Brarilian  highlands. 
On  this  Brazilian  plateau  the  highest  points  of  which  the  elevations 
are  known  arc  as  foUows: —  . 


Peak. 

Brazilian  State. 

EU'\-ation. 

It  ijulja  ur  Tembi 
Organ  Monntaina  .  . 

Rio  dc  Janeiro 

Sao  Paulo 
Ri<i  lie  Janeiro 
Espirito  Svinto 
Minas  Gcracs 
Minas  Gcraes 
Minas  Gcracs 
( "loy  a  j; 

ft. 

98*3 
7800 

6770 
6413 
5959 
57+8 
4536 

North  of  latitude  ao*  tte  high  mountains  swing  inland  and  tte 
aat  fa  loir  aa  fn- «» latknde  17*  i^t  mwth  of  tUa  the  coMCi^ 


•Vaiioua 


diler  in  tteir 
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bordered  by  a  wall  of  brightly  colourcl  bluffs  from  50  to  350  ft. 
high  which  continue  with  ucca«iunal  interrupcionit  to  the  mouth 
of  the  Amazon.  About  Cape  St  Roqua  the  coast  is  covered  with 
•and  dunc«.  From  the  Abrolhot  Itbuidi  northward  to  longitude 
37"  west  of  Cape  St  Roquc,  there  are  many  coral  nv^f■,  some  oi  thum 
aeveral  iiulc^  ul)  »hore  and  many  miles  in  length  ami  breadth,  while 
in  other  places  they  follow  the  cotist-line  for  a  huriJre<l  miles  or  more 
with  .1  few  inierriiptiiins,  now  touching  the  shore,  ami  now  M.inilinn 
oat  two  or  three  miles  from  the  land.  Aloru{  the  parts  uf  the  coast 
wliefe  the  coral  iccft  oocur  aie  alto  iMfoof  fiiid  wmiitBiw  that  w* 
often  mutakea  for  oofal  ntU.  Tbeao  atniM  raafs  Mand  lite  artllicial 
walls  or  bmkwaten  acroM  the  mouths  of  the  smaller  rivers  and  the 
choked  up  valley's,  and  thus  form  several  important  ports  on  the 
north-east  coast:  such  are  the  ports  of  Pem.imhuro,  Nat.il.  Porto 
St-^uro.  ii7id  others  uf  minor  ini["jrtance.  North  of  llie  niotith 
of  the  .Amazon  the  coast  is  low,  much  of  it  is  swampy,  and  all  of  it 
is  forest-covered  as  nen  from  the  ocean.  Tliia  low'  coast  extends 
as  far  north  and  west  as  the  headland  north  of  the  Gulf  of  I^ria 
where  the  Mcrida  or  Venezuelan  branch  of  the  .■Xndes  reaches  the 
■ea. 

loaouthcni  VeiicmelaMulGukaaaiidiiorthcin  Bniil  it  a  plateau 
commoaly  known  aa  the  Guiana  higblands,  abova  which  rite  tevcral 

Biallib  Elevation. 

ft. 

Roraima   8740 

Ouida   8500 

Maraguaca  6130 

Turagua    6o(X) 

This  hlBhland  region  is  mostly  forcst-covercil.  liul  it  contains  also 
larkTi'  ari'.!.-.  of  o|)en  ur-uvH-covrrwl  plains. 

Earthquakes  occur  throughout  the  entire  lin^jth  of  the  Ari.l'^: 
the  ^hl<:k»  are  sometimes  of  sufficient  violent  e  to  iId  x  rio  -.  il.irii.:i;e 
to  cities  and  towns  and  to  destroy  many  lives.  Such  disiurltaiices 
are  alOHItt  aolniowil  along  t^  Brazilian  side  of  the  continent. 
Tha  aaitam  coast  of  South  America  has  remarkably  few  islands, 
BOetly  smalt,  except  Trinidad  off  the  coast  of  Venezuela 
.  the  islands  of  the  Marajo  group  in  the  mouth  of  the 
Amazon.  TrinifLKt  (area  1755  «].  m.)  is  se|iarate<l 
fnini  !hc  continent  b>  Uir  <  .  i!f  of  I'aria.  .\l<iiij;  ihv  nortlurn  edge 
of  the  inland  is  a  range  of  mountains  about  jouuft.  high,  which  are 
(eo^ocically  the  eactem  cad  of  the  Cumana  ranm  of  the  VenriiidaB 
naanJand.  On  the  south  side  of  this  island  is  the  famous  pitch  lake 
—the  most  extensive  deoocit  of  asphalt  known.  West  and  ooith  of 
Trinidad,  and  lyinx  farther  off  the  coast,  are  several  small  islands  of 
historical  interest  and  comntercial  importance:  Tobago,  Margarita, 
Btanijuilla  ,ind  the  Curayjo  jjruup.  Off  Cape  St  Ruque  (JAO  m.)  is 
the  small  Kcrnamlo  de  Noronha  group  of  volcanic  i.slands.  The 
main  island  has  an  area  of  only  13  sq.  m.  Though  this  island  is 
separated  from  the  mainland  by  a  channel  13.000  ft.  deep,  it  really 
stands  upon  the  submerged  corrua-  of  the  South  AoHriean continent. 
The  Rocas  is  a  small  idand  80  m.  weit  of  Feniando  de  Noronha. 
The  Falkland  Islands  in  lat.  51°  cover  an  area  of  6«k>o  sq.  m.;  their 
shores  are  indented  b>  Iouk  turtuous  channels  that  nave  the  apfKar- 
ancc  of  having  been  made  Ijy  the  depression  of  a  hilly  land  surface. 
One  of  these  channel*  ^«  ().ir.iii  s  the  two  m.iir:  l^laIJ^l-^.  Mt  .\dams, 
the  highest  peak  on  the  group,  has  an  elevation  of  J^oo  ft.  The 
graup  atanda  upon  the  aubmefgcd  edge  of  the  oanthient»  Iran  which 
It  it  tepanited  by  a  (hallow  tea.  iM  flon  and  fauna  tnow  niat  It 
was  formerly  a  part  ol  the  mainland.  The  Ticrra  del  Fucgo  croup 
ot  islands,  as  well  as  the  many  islandt  both  large  and  small  that 
border  the  west  rtjast  as  far  north  as  latitude  43°,  arc  all  the  higher 
pt^nions  of  the  continental  margin  left  alx>ve  water  wlien  this  part 
of  the  Continent  was  dcprcs.ced.  The  islands  of  Juan  rcrnandez  in 
the  same  latitude  as  Vali^raiso,  and  the  Galapagos  group  imme- 
diately under  the  equator  are  the  only  others  on  the  west  coast 
Worthy  of  mention. 
Tlie  Amazon,  the  Orinoco  and  the  Paraguay  or  La  Plata  ri\  er 
jointly  drain  an  area  of  3,686,400  sq.  m.  I.e?.-.  iiniKwing 
but  yet  large  and  imiKjrtant  streams  arc  the  .MaK<kilena 
in  C  iiloiiibi.i.  the  l~-.M'i;iiilHi  in  Kriiiili  (r>;iaiia  .»iid  die 
SCio  Franci-*"!.!  in  JirA.-il,  'i  lie  Aina?i>n  (iirpjHTK'  tlie  Kiu  fl:LS 
.'Viiiazunas  or  river  ol  the  .Xnvazons)  and  its  tributaries  h  not  only  the 
laigcat«f  the  South  American  rivers,  but  it  is  the  lamat  in  the  worid. 
Tie  WIM  navigable  length  of  the  main  stream  from  Poii  to  the  hnid 
«f  nawilptiaa  on  the  Huallaga  in  Peru  is  3000  m. :  and  this  docs  not 
taeliide  the  hundreds  of  navi^ble  parallel  side  channds  that  accom- 
Oai^  the  main  stream  from  its  mouth  almo^^c  to  the  mouth  of  the 
jawaiy.  Ab«jve  the  f.ills  .iK'^in  these  strciinis  are  M  na\ij;,ilile  for 
long  distances.  Except  at  Obidos  the  Amazon  is  nowhere  confined 
to  a  single  channel,  but  it  spreads  over  a  vast  flood-plain  and  flows 
with  a  sluggish  current  through  thousands  of  nde  channels  that 
anastomose  with  each  other,  to  ihat  ooe  unfan^llar  with  the  stream 
cannot  cfistinguish  the  main  channel.  At  seven!  plaoes  the  nver  rt 
tt  wide  that  one  looking  across  it  sees  a  water  horizon  a<i  if  at  sea. 
Much  of  the  region  is  more  like  a  great  fivsh-water  sea  filled  with 
islaiHls  than  an  ordinar>'  valley  with  a  river  running  through  it. 
For  the  most  [lart  the  land  along  the  stream  is  low,  flat,  marsh v  and 
at  times  under  water.  At  a  few  places,  however,  notably  at  £rcr4 


Ofaidoe,  Veiha  Pobrc,  PariS,  Paraua-quAra  and  Almeirim  table- 
topjied  hills  are  lisibie  from  the  river.  The  banks  of  the  stream  and 
of  Its  side  channels  are  everywhere  covered  with  a  deaat  forcat. 
The  valley,  however,  is  not  all  forest-coverH.  Prom  near  dw 
Dyapok  on  the  <;uyana  frontier  a  scries  of  open  grassy  campoa, 
internjpic<l  onU  by  the  wooded  banks  of  streams,  follow  along  the 
north  Bi<le  of  liie  .\n1aK3n  for  about  500  m.  and  extend  into  British 
(iuiana  and  the  reRion  of  the  he.idwaters  of  Rio  Branco-  The  npjuT 
Amazon  basin  opens  broadly  northward  connecting  with  the  Orinoco 


ward  around  tMt  dawed  region  and  then  flows  eaatward  tnto  the 

.■\tlantic.  /Mrmg  its  lower  cotirne  the  bonks  of  the  stream  arc  covered 
with  deiisi-  b:re!it>i;  in  its  upper  course  the  mountalnrp|l^  lii^blands 
are  visil)le  along  its  right  bank,  while  on  its  left  are  vast  stretches  of 
flat,  treeless,  graas-covercd  plains  that  extend  to  the  foot-hills  of  the 
Cordillera  de  Merida.  The  main  stream  is  navigable  during  a  part 
of  the  year  for  a  distance  of  looo  m.  or  ntore. 

Under  the  name  of  Rio  de  la  Plata  may  be  indudcd  the  Unijniay 
and  the  Paratuav.  which  enter  the  ocean  through  the  La  Plata 
cstuarj',  and  the  P.iran.i  which  is  the  m<jst  important  branch  of  the 
Paraguay.  It  is  a  noteworthy  feature  of  the  streams  entering 
the  Paraguay  or  I-a  Rata  Itasin  thrit  many  of  those  llowinp  from  the 
arid  regions  on  the  west  are  more  or  less  brackish,  while  those  from 
the  rainy  forest-covered  regions  of  BrasQ  areall  fresh-wat(T  strcaoa. 
The  upper  Paraguay  is  a  siugpsh  stream  winding  through  gnua* 
covered  plains  dotted  over  with  palm  trees.  AtMve  rise  a  few 
iHjIated  peaks  like  so  many  islands  in  a  great  lake.  The  Gran  Chaco 
is  a  vast  plain,  almo^it  ^x'<'>'<~<l^  lat,  cowred  with  rank  VCgetathu 
.Old  much  of  it  with  u.iter.  I>in^:  .I'tinr;  the  west  side  of  the  Rio 
Paraguay  in  northern  Argentina  and  in  Paraguay. 

The  Slo  Francisco,  tlw  largest  river  that  lies  wholly  in  Brazil, 
rises  in  the  highlands  of  Minas  Geraes  in  latitude  31°  and  flows 
north-eafit  wani  riarallel  with  the  Coast  until  it  leaches  latitude  9*  30' 
where  it  bends  shnrjily  to  the  right  and  enten  the  Atlantic.  It  flows 
entirely  throiijih  a  hilly  or  mountainous  countr\-.  It  is  navigable 
along  Its  lower  course  nearly  to  the  falls  of  Paulo  .\lTonso,  140  m. 
from  its  mouth,  .and  also  above  the  falls.  In  Colombia  the  Magda- 
I'-na  is  a  crooked  ouiddy  atnua  abovt  3000  m.  lone  udiiMdBpbli 
as  far  as  Honda. 

Matt  of  the  lakea  of  Soodi  AnHriea  jm  amMnIa  lakes  in  the 
Andes  or  along  its  base;  Lakn  Tltina  to  BoBvia  is,  in  respect  of 
elevation  and  position,  the  moat  lenHutable  of  its  liae 
in  the  worid.  Its  surface  it  l»,S45  ft.  afaoive  aea-levd,  ^"v*- 
it  h.Ts  an  arcsi  of  nearly  5000  sq.  ra.  and  a  maximum  depth  of  700  ft., 
and  never  freezes  over.  This  lake  dischargees  into  a  marsh  that  is 
iiupposed  to  have  no  outlet.  Lake  Junin  or  Chinchaiccjcha  on  the 
plateau  oast  of  LJma  has  an  altitude  of  13,380  ft.,  and  covers  an  area 
of  200  sq.  m.  Along  the  eastern  base  m  the  Andes  in  southern 
Argentina  is  a  scries  of  lakes  whose  Ixisins  were  probablY  made  by 
the  glaciers  that  formerlv  flowed  down  from  the  mountams  on  the 
west.  There  are  ma.iy  lakes,  both  large  and  sni.dl,  scattered  over  the 
flo<xl-(Jains  of  the  ^.re.it  rivers  ol  Soiiih  .Arr^erica,  but  these  are 
mostly  phases  of  river  devt  lufmii  nt.  .XlKti^:  i  he  coa-sf -lines  there  arc 
also  occa.'sion.il  lakes  i.f  brackish  w.iter  ],n»lueed  by  the  depression 
of  the  coast  and  the  closing  uf  the  <if)cn  mouths  of  estuancs  thus 
formed,  or  by  aand  harrier  beaches  thrown  up  by  the  tea.  Such  if 
Lagoa  dot  rMot  In  touthem  Brasil  and  many  amaOer  onea  en  tba 
Brazilian  coast.  Lake  Maneafbo  on  dw  coast  of  Vmetnela  it  a 
large  narrow-necked  bay  like  thote  of  lUo  de  Jaaefn  and  Bahia, 
rather  than  a  true  lake. 

Flora. — Tile  warm,  wet.  tropica'  fn  rn.ms  i  f  South  America  are 
especially  favourable  to  the  de\elopnicnt  of  plant  life.  This  conti- 
nent has  therefore  furnished  an  unusualh  Iar(;e  number  of  the  w  orld's 
useful  plants.  Among  these  are  »ever:d  vaiualiie  ucxxis,  rubbcr- 
producinji  Biillll|  cotton,  potato,  tomato,  mandioca.  pincapote, 
maize,  cinraom,  IpocaCN  vegetable  ivor>',  coca,  the  chocolate  ^nt 
and  Parai;ua>an  tea.  Other  tropical  and  sul>-tropical  plants  8iich 
as  coffee.  suLvir-rane.  oran>;es  and  banan.is  have  In-en  introduced  and 
are  rxii'iisiM'lv  i  iilti\tited.  The  flora  of  the  continent  embraces  a 
hirK<-  ntimUTMi  |„,  i.i:artypetthatofj|iUiatedcitiicrfaithehighlanda 
of  Brazil  or  in  the  .Andes. 

The  floca  of  the  Amaaon  wallnriHwIw  taliM  at  the  type  of  that 
of  the  moist  tiopicat  valleya.  Tne  meitt  are  so  denst^  rank  and 
matted  with  unt]erKr(>wth  as  to  be  almost  impenetnfalek  Palms  are 
the  mo^t  charactenstic  and  beainiful  trees,  and  reach  tlieir  greatest 
development  in  the  Amaron  region.  They  take  on  a  great  variety 
of  forms:  some  have  trunks  100  ft.  anti  more  in  height  while  others 
have  no  tninks  at  all,  but  spring  like  tofts  from  the  ground :  wme  arc 
two  feet  or  more  in  diameter,  while  others  are  as  slender  as  a  lead 
pencil.  Bamboos  grow  to  an  enormous  size  and  form  dense  thickets 
along  certain  streams.  The  shaded  portions  of  the  forests  frequently 
alHMind  In  beautiful  ferns,  some  of  which  are  so  small  as  to  be  almost 
micmsropic,  while  others  ronch  the  dimenskmt  of  trees.  For  the 
most  Dart  the  plants  of  the  open  campos luve n  stunttd  appttrtnpt 
and  the  grasses  are  wiry  and  tongh. 

.\  noteworthy  feature  of  these  tropical  forests  is  th.it  they  are 
seldom  made  up  of  trees  of  a  sin^  species  or  of  but  few  species.  In 
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the  bi^  table-Lands  of  southern  Brazil,  howrvcr,  the  araucarian  pine 
grows  in  beautiful  furcsts  as  far  north  as  Barbaceiui  in  the  highlands 
near  the  headwaters  of  Rio  SJo  Francisco.  In  the  n<inh-west  of 
the  cijiitiiimt  tjie  we?.terii  slopes  of  the  Andes  ;ire  cusured  with  a 
denae  tropical  vceeliition,  while  on  the  ca&c  the  &lti|M-s  are  compara- 
tively ban.  In  tne  bigb  mountaiit*  the  flora  is  scanty  and  bnirs  a 

Sneral  resemblance  to  that  of  the  temperate  regions;  60%  of 
B  Mnen  are  like  thoae  of  the  leaperate  woatM,  but  the  ipKin  arc 
peculiar  to  the  Andes.  In  the  aanth  of  the  continent  plant  life  is 
naoeaarily  less  tropical. 

AWM. — The  fauna  of  Njuih  .\nu  :li  .1  ;I)^lul!l■^^  .1  l.ir>je  nunilier  of 
species  but  relatively  a  sni.tll  niunl-L-r  <■(  irKiivi<hi,ils.  With  Iccal 
exceptions  this  seeni.s  in  U-  true  ui  .ill  ilie  lc,riii>  <i(  life  within  the 
tropical  portions  of  that  continent.  1  be  land  mammals  arc  nearly 
aH  enaU:  the  tapir  i»  the  largest  of  thetn,  and  is  found  only  in  the 
floithcm  two-thiids  of  the  continent.  There  are  many  species  of 
lanntt)  1  all  of  them  arboreal  in  their  habits.  The  only  reptiles 
that  arc  at  all  abundant  arc  lizards,  and  in  some  places  alligators. 
The  alliv;.iii)t>  (In  mil  i-vrend  south  of  the  La  Plata  regiiin.  Of  snake* 
only  [lie  lixi  constrit  tor  .iml  the  w.itcr  boa  are  lar^e,  and  these,  like 
all  other  kinds,  are  not  abundant.  Certain  ruminants  havine  long 
woolly  hair  are  found  only  in  the  high  Andes;  these  are  the  l&mas, 
alpacas  and  vicudas.  The  Itanw  has  been  domesticated  and  is  used 
for  carry'ins  small  burdens.  The  condor,  the  lareest  living  bird  of 
fli|[ht,  inhabit*  the  lofty  .Andes.  The  bisects  of  the  hlRheat  .noun- 
taina  arc  relatctl  Kenerirally,  but  not  specifically,  to  thnsi.-  of  the 
tompcralc  latitude--  u!  Nmih  Aciu-rii-.i — a  Sm  I  uiiili-r!i'.ix.Hl  by  (nulo- 
gistB  to  me.m  thai  ihire  h.i^  l.n-<-n  tio  nii^ritioii  across  the  inter- 
mediate reifion  since  tli<-  ^l-'ci-il  i  ji'vh.  (  (winR  to  tcnir>eraturc  and 
cUmatic  conditions  the  life  forms  of  ihc  high  Andes,  whether  animal 
or  pliab  an  anca  oeariy  related  to  those  of  the  lower  regions  to 
the  souoi  tmn  to  those  of  the  lower  regions  to  the  north. 

The  fresh-water  fish  fauna  of  the  Am.^izon  rpRion  is  the  richest  in 
the  world.  The  distribution  of  species  shows  that  there  has  long 
been  direct  communication  between  the  drain.iKe  of  the  three  Rroat 
river  systems,  namely,  the  Orinoco,  the  .-Xniazon  and  the  l\ir.iKn.i> . 

InkabUanls. — At  the  time  of  the  discovery  of  the  South  American 
oontinent  by  Europeans,  the  races  inhabiting  it  differed  greatly 
among  thecnselvcs  in  customs,  languages  and  civilisation.  They 
had  mn  ainiiilljf  developed  the  arts  of  spinnini^.  weaving  and  the 
maoufactlire  of  nottary.  and  locally  were  skilled  in  certain  kinds  of 
nwtaibuiyt  milptim,  an-hitccturc  and  a);riculturc.  These  alKiri- 
riaal  peMllaaliavenecc»s,irily  been  |>ruf<HirHll\  afTecteii  by  (he  inva- 
sion of  Eurofiean  races  and  the  irapimation  of  .African  races,  but 
in  1<k  .ilitie-^  ihcir  dc«:endants  still  form  the  bulk  of  the  popula- 

tion, and  tbc  natis'c  American  languages  arc  still  spoken. 

Immediatdy  aftar  tha  diKomy  «  South  America  the  mtera 
and  northeni  portiaaa  «f  the  eentincflt  and  the  region  or  the  Km  dc 
la  Plata  beraa  tobeoolonised  by  Spaniards,  while  the  eastern  portion 
was  colonized  bjr  the  Portuguese.  To  these  races  were  added 
.Africans,  for  many  years  importc»l  as  slaves.  esiK-cially  into  Portu- 
guese territory.  Of  late  there  ha.>  also  l)een  a  large  immigration 
of  Italians  into  Arg^^ntina  and  southern  Brazil.  In  Argentina  alMUt 
18 "o  of  the  population  is  foreign-born,  and  of  these  56 *„  are  Italian, 
22%  ^nish  and  11  %  French.  In  Chile  only  2-3  *«  of  tbc  popiila- 
tioa  is  of  foreign  birth. 

Spanish  is  the  language  of  the  country  fimn  the  eastern  end  <  ! 
Venezuela  through  all  the  northern  and  westem  parts  of  the  conti- 
nent and  over  a  large  i>iirt  of  the  Kiragnay  basin.  'I  lirnii|;hout 
Brazil,  which  rovers  little  le-is  than  half  of  the  entire  ctjntinent,  the 
language  is  I'ortujnu-ii-.  SjuiIi  .America  is  iheiclore  pre-eminently 
a  Latin  continent :  its  few  British,  Dutch  and  German  colonics  count 
for  less  in  the  great  enMmble  at  ita  popalation  than  do  the  depleted 
aboriginal  races  themielve& 

P^Seid  Geography. — The  continent  was  first  visited  by  Euro- 
peans in  140S,  when  Columbus  upon  his  third  voyage  touched 
Iffffg^fy,  at  the  mouth  of  the  Orinoco.  Other  navigator* 
shortly  followed  and  sailed  along  the  noithem  and 
eastern  omsU,  and  by  1509  tlie  coast  had  beea  vkited  as  far 
south  as  the  Rio  de  &  Iliata.  la  1513  BaBiaa  discovered  the 
Pacific  Ocean  in  the  Gulf  of  Panama,  and  in  15:20  Mngellan 
(properly  Magalhaesl  passed  through  the  s;r.ii't>  of  M :i|j.i-ll.ui 
and  crossed  the  Pacific  Ocean.  lul.uui  llic  c:irji-st  e,\plor.Ujoiis 
followed  the  .Amazon  river,  but  aside  from  the  (liscovery  of  ihc 
size,  course,  and  character  of  tbc  river  and  its  imnic-<liate  shores, 
they  were  of  but  little  importance.  (Ireat  impulse  to  exploration 
and  development  was  given  by  the  silver  mines  of  Peru  and  later 
by  the  disoov«y  «f  gold  and  diainonds  in  the  bj^UaiidB  of 
BiasiL 

The  eaily  aettlemeiit  of  South  America  by  Europeans  began 
shoTtfy  after  the  duoovny  of  the  continent.  These  settlements 
were  originally  colonies  under  the  control  of  Spain  and  of 
Portugal,  and  they  remained  for  some  lime  dependencies  of  the 
mothCT  countries.    Eventually,  however,  they  became  indepen- 


dent. For  many  years  most  of  these  countries  were  more  or 
less  disturbed  by  internal  dissensions  and  revolutions,  but  in 
process  of  time,  and  as  induitric?,  nii  l  'iimmcrce  have  iH-come 
better  established,  the  governracnih  liavc  iiecomc  more  .stable. 

The  political  divisions  of  the  continent  arc  l>cst  seen  upon  an 
ordinary  map,  and  verbal  descriptions  of  them  arc  therefore 
omitted.  Brazil  is  the  largest  and  most  important  single  country. 
The  bulk  of  the  remainder  is  divided  into  several  Spanish-speak- 
ing republics  that  border  the  continent  ftom  Venezuela  on  the 
north  U>  Patagonia  on  the  south,  while  between  Vcnesuela  and 
the  Brasilian  frontier  on  the  north-east  are  three  compantivdy 
small  countries  known  as  British  Guiana,  Dutch  Guiana  and 
French  Guiana.  These  Guianas  are  the  only  places  at  which 
colonies  under  European  control  are  established  on  the  tnainkind 
of  South  .\mcric.a.  There  arc.  however,  a  few  islands  that  belong 
to  European  countries,  such  as  TrinidiXil.  'loUago  aim  the  i  alk- 
land  Islands  to  tircat  Britain,  and  Curasao,  Hucn  .-Xyre  and  Oruba 
to  Holland. 

Industries  and  Commerce.-— The  industry  that  gave  the  first  great 
impetus  to  the  settlement  of  South  America  by  Europeans  was 
mining.  The  silver  deposits  of  the  .Andes  awakened 
the  cupidity  of  .irivcnturers  shortly  after  the  discovery  MImmg 
of  the  continent,  and  large  numbers  of  Spanuirds  poured  into  that 
region,  'llie  niiiung  01  -silver  that  had  begun  in  that  part  of  the 
world  in  i)rL-histurif  tiniis  h.is  continued  down  to  the  present  day. 
The  Polfisi  riiiiii-s  f>f  Kniivia  are  supixised  to  have  vieldtxl  in  all  over 
a  liilii'jn  and  ii\e  hi;ndred  n:illion  itolLirs'  worih  of  silver  The 
Kuano  of  the  coast  of  Peru  and  the  nitre  beds  of  Chile  arc  now,  and 
have  hmg  heem,  mmut  the  noat  iniMnant  and  valuable  aaMml 
deporfts  of  the  htad  In  the  world,  in  the  worid^  productioa  of 
borax  Chflc  ranks  third;  in  the  produrlion  of  tin  Bolivia  ranks 
third. 

In  1693  gold  was  found  in  the  highland.i  of  Braril,  and  within  a 
few  years  .\l  inas<  H  f.ii-M;'  (  ",riier,i!  Mines  "),  as  the  mininedistrict  was 
called,  came  to  be  the  leading  gold-producing  region  of  the  world. 
The  mines  reached  their  greatest  prodwctiwiness  between  1752  and 
1 761.  when  the  annual  yield  was  worth  ahout  six  million  dolian. 
During  the  early  rH^rio'f  nioHt  of  'fc*  g^  Iff  Iff*  tr*^  flaM*  — hi^p 
Many  mines  in  the  hard  rc^ks  have  bsan  npsned,  sooe  have  been 
worked  out  and  exhatisieil,  arid  sooa  aic  stil  In  opcfatlsn.  The 
total  gold  production  of  all  South  America  for  the  year  l49S  was 
estimate<l  at  about  $13,000,000. 

In  1729  or  possil  ly  a  Utile  earlier  diamonds  were  aliuj  discovered 
in  the  gold  districts  of  Brazil,  and  a  fresh  impetus  was  given  to 
European  immigntion  and  to  the  Impectalion  «  Afriean  sMms  to 
work  the  mfawa.  PromthattfanediMmtothediicoveiy  of  diamonds 
in  South  Africa  Brazil  was  the  leading  producer  of  diamonds  in  the 
world.  The  diamonds  are  found  in  three  widely  separate  districts: 
in  the  state  of  Minas  Cerae*  in  the  vicinity  of  Diiin-antina.  in  the 
st.ite  of  liahia  in  the  vicinity  of  Lcnfoes,  aiu!  on  the  hcadualers  of 
tin-  I'.ira-v'tiuv  river  in  the  ••titeof  Mat  to  Ciro-.^).  The  H,ihia  n-gion 
.il  -i  jirii'iii:  carl'.'iii.iilo--,  nr  tin-  I.I.u  k  di  iirmiids  usjsI  in  the  m.inij- 
Lu  turc  of  diamond  drills.  The  U-»t  estimate  uossible  places  the 
market  value  of  the  diamond  production  of  Bmiil  inm  tft^  to  tWS 
at  $100,000,000.  Of  late  years  Bradl  has  led  the  wmd  tn  the 
production  of  monarile,  which  occurs  on  the  OOOSt  of  Bshia  in  the 
form  of  beach  .-lands.  In  11^5  the  output  of  manganese  by  Brazil 
was  second  orl\-  to  th.it  of  Rusiiia.  There  arc  enormooa  deposits 
of  iron  ore  in  Minas  and  S.io  Paulo,  though  but  little  developed  at 
present.  The  agates  of  southern  Brazil  arc  famous. 

The  forest  industries  are  chiefly  such  as  depend  upon  the  natural 
products  of  tropical  forests.  They  include  the  gathering  of  niblier, 
( ;n  Ao,  cu  a,  ipecac,  balsam  copaiva,  cinchona  barfc 
palm  filiR-  (piassSlvi),  brazil-nuts  and  Paraguay  tea.^*'""'^*"' 
The  bulk  of  the  ^vorld's  supfiK'  of  < /ir.lo  comes  from  Aa'^^Ju"*. 
Lcuador.  Brazil,  \'<  tie/urlu  and  Citloniliia.  There  is  much  wood 
suilisl  for  fine  rahiml  uurk,  lint  fhe  f;irilities  for  supplying  Mich 
woimIs  arr  lin'.iti-^l,  Tlu'  a^;ricultural  industries  arc  chiefly  those 
suiicxl  to  tropical  countries.  T  ho^t-  that  have  reached  the  greatest 
development  am  the  growing  of  sugar  c8ae  and  the  nanwactuie 
of  sugar,  and  the  growing  and  prvparadoa  for  mantet  of  cotton, 
coflfee  and  tobacco.  Sugar  is  made  mostly  near  the  sca-roast  from 
near  Rio  de^  Janeiro  northward  along_  the  eastern  side  of  the 
continent.  Cotton  is  grown  in  the  interior  from  Bahia  northward, 
while  the  chief  cofTis'-producing  rej;icMi  is  in  the  Hr.izilian  slates  of 
Sao  Paulo,  Rio  de  Janeiro.  Minas,  Lspirito  Santo  and  Bahia.  Wheat 
is  one  of  the  chief  agricultural  products  of  the  .Argentine  Republic 
The  most  important  pastoral  industries  arc  in  the  region  about  the 
Rio  de  la  Plata,  where  wtjol  growing  and  »tock-raising  have  reached 
a  mar^■cllous  development. 

The  manufarf  iiring  imlustries  arc  necessarily  not  -so  well  developed 
as  those  of  older  countries.     In  the  early  history  of 


turrM. 


the  Siufh  \nicn'r;;ri  mlonics  the  hi  .me  countries  wx-re 
in-i-r.  ^ti'l  in  ihr-  liiili-in.;  ii;i  <"if  an  evport  trade,  and 
nvanulacturing  in  the  colonics  was  therefore  discouraged,  even  by 
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dinxt  If^sUtion,  while  trade  with  other  than  the  parrni  cuuntric* 
was  pruhibited.  For  «ome  time  after  the  iadepenaence  of  the  ncw 
cuuntries,  facilities  for  manufacture  and  transport  were  poor,  while 
the  lack  of  established  commercial  rflaiions  and  farilitios  retarded 
tiueit  frowth.  The  devriopment  of  manufacturing  industries  has 
been  more  marked  uf  Uite  years,  though  inti-riud  development  U 
ttill  retarded  by  thi:  l.ic  k  of  highways. 

The  exterior  commercial  relations  of  Smth  America  were  M  flr^l 
aatiiiaMy  and  necessarily  with  Spain  .iml  l'iirrii>;.il.    In  imu-  nthcr 
European  countries  established  relations  with  the  rising 
South  Amerina  citm,  the  rtlat»«  {nponuce  d  Spain 
'  and  Ponugal  in  Sonth  American  has  greatly 

diminished,  and  the  hulk  of  trade  !:«  now  with  other  countries, 

ExrOKTS  AND  IMPOHIS  OF  THREE  SOUTU  AUEUCAN  Coi  NTMES 

(la  mOlioiw  iicilinf ,  aawnl^  c.  1906-1910.) 


Inportafraiii 

Kjipoita  to 

AfCCMtida  ■ 
cute , 

United  Kingdom    .  at) 

Germany  ...  9 
United  State!  ,  ,  ') 
I'nitcd  Kingdom  .  << 
Orniatn  ...  5 
I'tiilfd  states  .  3 
United  Kingdom  2 
Gammy.  ,  .  .  i-i 
Fiance   .    .    .    .  i 

L'nitMl  Kingdom  .  15 
Belgium  .    .    .    .  K 

Germany.  ...  8 
Unite^l  Kingdom  .  II 
Germ.tny.  ...  5 
United  States  .  .  3 
France   ....  15 

«5r.  :  :  : '  / 

Ctmp Exforr«  of  Three  American Coohti 
Cin  milliotw  sterling;. } 


Aiigcntina. 
Brad.  . 
Chae  .  . 


! Animals  and  prodiKtt   48 

.Agricultural  firaducta   33 

S  Coffee   33 

f  Rubber   I9 

i  Nitrates   17 

/  Copper   3 

SfUUmenl. — The  conttlWDt  a*  a  whole  is  but  sparsely  settled. 
Thi-  rrii  il  p  ipulation  in  l9o.'i  was  rrckom-d  to  3H.4S;.<kx).  .MkuiI 
hail  ul  It,  including  all  the  most  inaccessible  [:«>rti' m?.,  had  a  [«j[ui!a- 
tion  prolxiblv  not  nim-h  pxcti-<lin>{  what  it  had  at  the  |>fri<«l  nl  ttio 
di«^(nir>.  It  avcrat;cd  five  [ktsoiis  to  the  siuare  mile,  while  in 
North  America  it  was  13  and  in  Euro|>e  104  to  ti>e  square  mile.  1  he 
BMMt  thkkiy  ponilatcd  parts  are  on  and  near  the  mo-cout.  On 
the  caat  •eabcMra  a  more  densely  populated  narroir  Mt  folhniw  the 
coast  from  near  Natal  just  south  of  Cape  St  Roque  to  and  south  of 
Buenos  Aires.  About  the  cities  of  I  ernambuco,  Bahia,  Rio  de 
Jancirej,  f^uo  Paulo,  Rio  Grande  do  Sul.  M<priir\  idi  <i  and  Huen<i-< 
Ain  ■.  the  areas  of  gre.itcr  density  widen,  .md.  in  snmv  iii^tanrts 
(notably  near  Rio  de  Janeiro,  Sito  Paulo  and  Buenos  Aires)  extend 
inland  for  aevtml  hundred  milea.  The  cunskleialjly  populated 
belt  begins  on  the  west  coast  about  latitude  43"  and  foliowa 
northward  and  eastward  to  the  island  of  Trinidad  on  the  Vcnendsn 
coast,  though  theiv  are  stnMrhes  of  cxust  almiuit  entirely  unin- 
habited. Sex-enil  of  the  !an;e5t  rtties  of  "Vmth  .Xnierira  compare 
favoundjiy  with  tin-  tlIll■^t  ii;iis  ot  Kiiri>|)t'.  Thi'  !n'>.t  stn-ets  of 
Rio  de  Janeiro,  Montevi<lco,  Hiieii  Air>'>  ami  \  aliiaraiso  .are  amonR 
the  nvjst  atlr.u-tive  in  .my  |urt  of  ilie  wi.rld.  Tlie  Uiixe  cities  are 
all  well  supplied  with  water,  lighted  with  electricity,  pussc<>s  facilities 
for  tiaaipot  and  are  supi>lied  with  public  libnriea,  mutouma  of 
trfrrirt  and  arts  and  educational  inatitntiant. 

CommuHicatiom. — The  commercial  relations  of  South  America 
with  the  outside  world  arc  maintained  by  a  large  number  ci  regular 
.■jnil  well-t<iuip{>ed  lines  of  -(ti-arneni  running;  between  its  ports  and 
Ktrro|ioan  ports.  There  is  also  a  lar>;e  ffei;;lii  (iiisine>s  done  by 
steamers  sailing  at  irregular  pericKis,  ami  by  siiiling  >'cs!iels.  Con- 
nexions with  the  interior  of  the  continent  were  for  a  long  lime  con- 
fined to  navigation  along  the  principal  streams  and  to  tedious 
ovcriartd  tra\-el  on  horseback  along  almo-il  impaMoblo  trails.  Since 
1858,  however,  when  the  first  30-m.  section  of  the  Dora  Pedro  II 
railway  from  Rio  de  Janeim  to  Queiinados  was  openitl,  niilways 
have  extended  far  inland  ami  cv-en  across  the  Andes.  The  boring 
of  the  tunnel  completing  railway  connexion  ln-lwitn  BuenoF  .Aires 
anil  \'.ilp.ir.\iso  was  completed  in  NovemlKT  l<>o<).  k.iilway 
building;  h.is  been  especially  active  in  Brazil  and  in  the  .Argentine 
Repuhtir.  From  Rio  de Jaimni  and  Sto  ninio  linw  now  penctiate 
the  highlandt  of  Minas  Gcfaea,  while  rroi.i  Buenos  Aires  tliey  cower 
the  most  productive  portions  of  the  .Aigentine  Republic,  and  brin^ 
flome  portions  of  the  interiors  of  these  countries  into  close  communi- 
Cati'111  with  .ill  parts  i>f  the  world  In  the  nie.inwliil,'  ri\er  and 
COa^tvvi=^_-  n.iviK  it i  in  has  greatly  devplo(ii'fl_ 

The  railway  mileage  «  the  various  countries  \eas  appM^lT^l,l^  iv 
aafoOonsiB  1906^ 
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BiBLioc  RA  Pttv.— -Aaonymout,  The  HisUify  tf  Smdk  Awmkafnm 
Hi  Discovery  to  Ike  Prtsent  Time.. .  By  an  Aneiican.  Tnmsiated 

from  the  Spanish  by  Adnah  D.  Jones  (London,  1899);  A.  H.  Keane, 
Ccniriil  ami  Soulh  AmfrUa,  1.  611,  ill.;  ii.  ,^10-478  (London, 
icK)i).  vol.  ii.  relates  cliiefK  to  Centnd  America,  but  Trinidad 
and  the  Guiana.s  ate  iiHlmli'd  in  thin  voliinie);  Hugh  RoImti  .Mill, 
i  he  Inurnattonal  Ceograph^;  "  South  America,"  pp.  813-88*  (New 
York,  1900);  E.  RMun,  Aowelle  gtopa^ut  wmtruile.  Amtriame 
du  Sud.  (Paris,  1893),  a  monumental  work;  Withelm  Sicvcfs. 
und  MiUelamtrika,  2**  Aufl.  (Leipzig  and  Vienna,  iqo^,;,  this 
work  contains  a  valuable  bibliography  at  the  end  of  the  \olume; 
Robert  Grant  Watson,  Spaniik  and  Portuguese  South  America 
during  the  Coloniai  Period  (London,  1K84).  Travels. — Frank  G. 
(  arpcnter,  Spulk  Amrrka:  .Snrinl,  Industrial  and  Pt>lilical  (New 
N  'lrk,  lomil;  Fniiu  is  de  (  .i^lehi.ui.  Eift'dilion  dr.nt  Irf  pi!tli,-\ 
fi-nlrales  de  I'Am^rt^ue  du  Sud,  de  Rio  de  Janeiro  d  Lima,  el  dr  L  ima 
au  Pard  (1843-16^7);  0MlM>e da  M»}«£e  (Paris,  18^18^1) ;  G.  Kari 
Church,  "  South  America:  An  Outline  of  its  Phyairal  GeoKraphy," 
lite  Geo^raphital  JournoS,  xvii.  333-409  flx)ndon,  ic^oii'.  Sir 
Martin  C  onway,  -Irnmajjua  and  Tterra  del  Fuego  (London,  i<)i>l). 
William  E.  Curtis,  Between  the  Andes  and  the  Ocean  .  .  .from  the 
Isthmus  of  Panama  to  the  Strmts  of  Mnt,iiU>n  (ChiraKo,  h;<j'j  ; 
(  harles  I>arw  in,  Journal  of  Researches  into  the  j\aluriiJ  History,  ifc.  of 
the  Countrici  Visited  during  the  Voyiif,^  of  11. M.S.  liratle  (New  York, 
1H7H;  other  editions);  A.  GaJlenga,  South  Amerua  ^London,  1880; 
a  good  general  dan^tlM  conditioat  at  the  time).  Wlliiam 
Hadfield.  Bfwtit,  lie  Kiwr  F$ale.  and  the  PalUamd  lOands.  Ac. 
(London,  1 854):  Captain  Basil  Hall,  Extratts  from  a  Journal  Written 
on  the  Coasts  of  Chile,  Peru,  and  Uexieo,  in  Ike  years  iSio-iSm 
I  I  dii.l  iirRh.  1H24):  .'\le\ander  HumlHjIdt  and  Aimi:'  Bonjiland,  Per- 
'  .n  .■/  ,V,jrrij/rir  i/f  Trin<i\  ti>  ihr  KqutntKtial  Regions  of  the  .VfU'  Conti- 
nent During  the  i'ears  J7<^~lSo4  (3rd  ed..  London,  1819^183^) ;  C.  B. 
Mansfield,  Paraguay,  Brazil  and  Ike  Plate.  Letters  wriUen  m  tSs*" 
1^53  (Cambridge,  1856) ;  Edward  D.  Mathews.  Up  Ike  Amatmt  and 
Madeira  Rivers,  Tkrmgk  Bolivia  and  Pern  (London,  1879);  .Alcitle 
d'Orbtgny,  Voyage  dans  I'AmMque  mMdionale  (te  Brfsil.  la  Re  pub- 
lique  orientale'de  I  I'runtay  6'f.)  execvtf  pendant  Irs  anni'rs  tSi6- 
(Paris,  t835-i849);  James  Orton,  ihe  Andes  and  the  Amazon, 
or  Afross  Ihe  Continent  of  South  Amertca  l.ud  <il.,  New  ^'ork.  1876); 
Ch.irles  M,  Pepix  r,  I'limima  to  Palni^onui  ■(  hic.iKo,  i'jo<i):\V.  Reiss 
und  .A.  Stiilicl,  Reisen  in  SUdamerika  (Berlin,  18^9);  \V.  Sim-th  and 
F.  Lowe,  t/ttmUte  of  a  Jmnmiiffntm  Lima  t»  firi,  Ac  (umdoo, 
1836) ;  G.  Steinmann,  "  Sketch  of  the  Geology  of  Sontih  Anwifaa, 
in  /lm<r.  Xat.  xxv.  855  {1891);  J-  J.  von  Tschudi,  Reisen  durck 
Stidamerika  (Leipzig,  1866-1869):  Frank  Vincent.  Around  and  AhetU 
Smuh  Amenta  (Sth  ed..  New  York.  i89S)>  See  further  Amawk, 
Anobs,  and  the  articica  on  the  sepamtt  ootintfics.     (J.  C.  Ba.) 

SOUTHAMPTON,  EARL  OF,  an  English  title  bori^r  by  the 
families  of  Fitzwilliam  and  Wriothcslcy.  In  15,17  Sir  William 
l  iiiwiLliam  (r.  1400-154^),  lord  high  admiral  of  England,  was 
created  earl  of  Southampton.  A  son  of  Sir  William  FitswOliam 
of  AMwnkc,  near  Rotlicrliam,  FHswflliani  ma  a  conpaidon 
in  boyhood  of  Henry  Vm.,  and  was  kidi^ed  for  his  aervlocs 
at  the  siege  of  Toumai  in  1513.  Later  he  was  treasuKr  of 
Cardin.-xl  Wolsi  y's  household,  and  wns  5011!  several  tincS  to 
France  oii  dipioniatic  l)ti>ines>.  .As  vice-adnMral  he  commanded 
a  fleet  when  Kngland  ami  I'ranre  were  at  war  in  15^,5.  He  was 
comptroller  of  the  royal  household,  chant cDor  of  the  duchy  of 
Lancaster,  and  keejier  of  the  priN-y  seal.  He  went  to  Calais  to 
conduct  .Anne  of  Cleves  to  England  anil  wrote  in  flattering  terms 
to  Henry  about  his  bride.  While  marching  with  tin  En^sh 
army  into  Scotland  he  died  at  Newcastle  in  October  1542.  He 
left  no  SODS  and  his  titles  became  extinct. 

la  1547  Thomas  Wiiolhcdey  (150S-1550)  was  ocated  eari 
of  Southampton.  Entering  the  service  of  Heniy  Vin.  at  an 
early  age.  W'riothesley  soon  made  himself  very  useful  to  his 
royal  master,  and  he  was  richly  rewarded  when  the  monasteries 
were  dis.solved,  oblaiiiiiif;  e.xttnsive  lands  between  Southampton 
and  Winchester.  Having  been  on  errands  .Tliroad.  he  was  made 
<ine  (i(  the  king's  princijial  seiretarie>  in  i  ^  lo.  and  was  knighted 
in  the  same  yc.ir;  in  spite  of  the  fall  of  his  patron,  Thomas 
Cromwell,  he  rose  higher  and  higher  in  the  royal  favour,  and  in 
1543  it  was  said  that  he  almost  governed  everything  in  England. 
He  MO^t  to  Iwiac  about  an  alBanoe  between  Eo^and  and 
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Spain  in  1543.  and  was  created  Baron  Wriothcslcy  of  Titchfidd 
in  1544.  H:ivinK  hn-n  lord  kfCl>LT  of  the  privy  St-ai  for  a  few 
months,  he  bn  anit  loriJ  high  chancillor  in  1 544,  in  which  c-apacity 
he  became  notorious  l)y  hLs  procccdinRs  against  Anne  Askew. 
He  was  one  of  the  e.xeculori  of  Henry's  will,  and  in  accordance 
with  the  dead  king's  wishes  he  was  created  carl  of  Southampton 
in  Kchruary  1547.  However,  he  had  committed  an  oflentc  in 
af)jK)iniing  four  persons  to  relieve  him  of  his  duties  as  lord 
chancellor  and  advantage  taken  of  this  to  deprive  him  of  his 
oflSce  in  March,  when  he  also  ceased  to  be  a  member  of  the 
privy  counciL  Again  in  the  council  Southampton  took  a  leading 
part  in  bringing  about  the  (all  of  Somerset,  but  he  had  not 
nigained  his  former  position  when  he  died  on  the  30th  of  July 
1550.  His  successor  was  his  son,  Henry  (1545-1581),  the  2nd 
tuk,  one  of  the  Roman  Catholic  nobles  who  conspired  for  the 
idcue  «S  Mary  Queen  of  Sooti.  He  died  on  the  4^1  of  October 
Z5S1  end  wes  succeeded  by  fab  son,  Henry,  the  aid  cut  (tee 
bdow). 

For  the  ceiecrof  the  ist  earl  see  Lord  Campbell,  JUmoftt*  Lord 
Chancdiorti  E.  Fo»i.  Judges  of  EngUiml:  and  the  various  etate 

papers  and  letters  of  the  reign  of  Henry  VIIl. 

The  .^rd  carl  was  succeeded  by  his  son  Thoniiii.  (1607-1667)  as 
4th  earl.  When  the  dispute  bcK.\n  Ix-twcen  the  kitsg  and  the 
parliament  he  took  the  5i<!c  of  the  latter,  hut  soon  the  violence 
of  its  leaders  drove  hini  into  ttie  lunis  of  Charles,  one  of  whose 
nost  loyal  advisers  he  remained  thenceforward.  He  wa.s  however 
Vtry  anxious  for  (Krace,  and  treated  oti  behalf  o:  the  kiny  with  the 
lepresentaiives  of  the  parliament  in  1643,  and  again  at  L'xbridge 
in  164s-  Having  paid  over  £6000  to  the  state,  Southampton  was 
allowed  to  live  unmoieated  in  England  during  the  Common- 
wealth period, and  on  the  restoratkm  of  Charles  II .  he  was  made 
lord  high  treaauicr.  As  treasurer  he  was  remarkable  for  his 
fraedam  ftwn  aay  tahit  of  corruption  and  for  his  efforts  in  the 
faitereeta  of  ecoooagr  and  finanrial  order.  He  died  without  looa 

00  the  i6tb  of  Mqr  1667,  when  hia  thiea  hecame  eztiiict. 
Much  of  hia  pfopcftjr  paaaed  to  hb  ddeat  Amghter  EUiafaeth 
(d.  1693),  wlfeof  Bdwiid  Nod,  ist  eail  of  Gaintborough  (1641- 
i68g).  The  name  of  the  carl  is  perpetuated  in  London  in  South- 
ampton Row  and  Southampton  Street,  Holbom,  where  his 
London  residence  stood.  After  the  death  of  I^dy  Gainstioroufih 
the  London  property  uf  the  earl  passed  to  her  sister  Kachel,  wife 
of  William,  Lnd  Ruisell,  the  patriot,  and  later  to  the  dukea  of 
Beilford. 

In  1670  the  mistress  of  Charles  II..  Barbara,  countess  of 
Castlemaine,  was  created  duchcs.s  of  Cleveland  .ind  coimtcss  of 
Southampton.  Her  son,  Charles  Filzroy  (1662-17.50),  w.is 
created  duke  of  Southampton  in  1675,  this  title  becoming  extinct 
when  his  son  William  died  in  May  1774. 

The  barony  of  Southampton  was  created  in  17S0  in  favour 

01  Charles  Fitzroy  (1737-1707),  a  grandson  of  Charles  l-itzroy, 
and  duke  of  Grafton,  he  being  thus,  like  the  holders  of  the  dukc- 
dom  of  Southampton,  descended  from  Charles  II.  and  the 
ducbeiaof  Cleveland.  The  title  is  atiUfadd  by  hia  deacendaatt. 

lOIJTHABPnni*  HIHAT  VUOTHBSLBT,  3ID  Eui  or 
(1573-1614),  one  of  Shake^ewe'a  patrons,  was  the  aecood  mb  of 
H«uy  Wriothcslqr,  and  cut  of  Southampton,  and  Ua  wife  Maiy 
Browne,  daughter  of  the  ist  Viscount  Mootague.  He  waa  bom 
at  Cowdray  House,  near  Midhurst,  on  the  6th  of  October  1573, 
and  succeeded  to  the  title  in  1581,  when  he  became  a  royal  ward, 
under  the  immediate  care  of  I-ord  BurRhley.  He  entered  .St 
John's  College,  Cambridge,  in  15^5  t;ra  luating  ^>\..\.  in  15S0; 
and  his  name  was  entered  at  dray's  Inn  before  he  left  the 
university.  .\t  the  age  of  seventeen  he  was  i>resented  at  court, 
where  he  was  so<in  counted  among  the  friends  of  the  earl  of 
EaiCX,  and  was  distinguished  by  extr.mniin.'iry  marks  of  the 
queen's  favour.  He  liccamc  a  munii'iceni  patron  of  poets. 
Nashc  dedicated  his  romance  of  Jack  W'illon  to  him,  and  (lerv-asc 
Markham  his  poem  on  Sir  Richard  Grcnvillc's  last  fight.  His 
name  is  also  associated  with  Rarnalie  Barnes's  Parthtnophil  and 
Parlkmofe,  and  with  the  M'ifrlde  of  W'orJfs  of  John  Florio,  who 
was  tot  eooie  yeaia  in  his  personal  scr%-ice  as  teacher  of  Italian. 
But  It  it  aa  a  patfOB  of  the  diama  and  eapedaUy  of  Shakespeare 


that  he  is  best  known.    "  My  Lord  Southampton  and  Lord 

Rutland,"'  writes  Rowlan<l  White  to  Sir  Robert  Sy'.my  in 
151J0.  "  come  not  to  the  court  .  .  .  They  pass  away  ih,e  lime  in 
London  merely  in  going  to  plays  every  day  "  {Sydney  Fapets.  ed 
Collins,  ii.  iji).  Vcnm  and  Adonis  (iJOi)  i»  dedicated  to 
Southampton  in  tcrn.s  c\pr<>sing  respect,  but  no  special 
intimacy;  but  in  the  dedication  <if  I.iurecc  (1594)  the  tone  is 
\  ery  different.  "  The  lo\  e  1  dedicate  to  your  lordship  is 
without  end  .  .  .  What  I  have  done  is  yours;  what  1  ha\c  to 
do  is  yours;  being  part  in  all  I  have,  devoted  yours."  Nicholas 
Kowe,  on  the  authority  of  Sir  William  Davenant,  stated  in  his 
Life  of  Skokuptan  that  Southampton  on  one  occasioa  gave 
Shakeapeare  a  present  of  £1000  to  complete  a  purchase. 

Nathan  Drake  in  his  Shakespeare  and  his  Times  (iSi9;v«L  8. 
pp.  6s  seq.)  fiist  suggested  that  Lord  Southamptom  was  the 
person  to  whom  the  aonneta  of  Shakcapcaie  were  addressed. 
He  set  sAleTliomaaTkarpA  dedication  to  the  "  onlie  begeUfls  " 
of  the  sonnets,  "  Mr  W.  H.,"  by  adopting  the  very  unusual 
significance  given  by  George  Chalmers  to  the  word  "  begetter," 
which  he  t.^kes  as  equiv.alcnl  to  "  procurer."  "  Mr  W.  H."  was 
'  thus  to  Ijc  c<miidereii  only  as  the  iMKiksellrr  who  obtained  the 
j  MS.  Other  adlierenti  ni  i!ie  Sinuilianipton  theory  suggest  that 
,  the  initials  H.  W.  (Henry  WriotbisUyi  were  sin.ply  ri\trstd 
for  the  sake  of  concealment  by  the  [lublisher.  It  is  jiossiblc  in 
any  case  that  too  much  strew  has  been  laid  on  Thomas  Thorpe's 
mystification.  The  chief  arguments  in  favour  of  the  Si-uth- 
ampton  theory  are  the  agreement  of  the  sonnets  with  the  tone  of 
the  dedication  of  Lucreic,  the  friendly  relations  known  to  have 
existed  between  Southampton  and  the  poet,  and  the  correspon- 
dence, at  best  slight,  between  the  energetic  character  of  the  earl 
and  that  of  the  young  man  of  the  sonnets.  "iXi  Arthur  Acheson 
{Shakespeare  and  the  Rival  Poet,  1003)  brings  much  evidence  in 
favour  of  the  theory,  first  propounded  by  William  hiinto,  that 
Gewge  Chapman,  whoae  style  is  pswdied  by  Shate^enre  lathe 
sist  sonnet  and  In  iMfsUbtm't  tatt,  waa  the  rival  poet  of  the 
78th  and  foIhiwIngsomMtJL  ILr  Acheson  goes  onto  suppose  that 
Chapmanll  erotic  poems  were  written  with  a  view  to  gaining 
SouUtampton's  patronage,  and  that  that  nobleman  had  lefused 
the  dedication  as  the  result  of  Shakespeare's  expostulations. 
The  <discurily  surrounding  :hi-  ;-u"ije<  t  is  hardly  lightened  by 
the  dialogue  between  11.  \\  .  and  W  .  S.  in  W  illoltic  his  Atisii.  a 
pel  Ml  printed  in  1540  as  the  work  of  Henry  \\  illobic  iq.T.)  If  the 
sonnets  were  indeed  addressed  to  Southampton,  the  earlier 
ones  urging  marriage  upon  him  must  have  been  written  btfure  the 
beginning  of  his  intrigue  with  Elizabeth  \  ernon,  cousin 

oi  the  Karl  of  Essex.  wIiilIi  ended  in  1508  with  a  hasty  marriage 
that  brought  down  Queen  Kli3wl)Cth's  anger  on  both  the 
contracting  parties,  who  spent  some  time  in  the  Fleet 
prison  in  consequence.  The  "  Southampton  "  Iheoiy  of  the 
sonnets  cannot  be  regarded  as  proved,  and  must  in  any 
case  be  considered  in  relation  to  other  interpretations  (see 
Shakespeare), 

Meanwhile  in  1596  and  1597  Southampton  had  been  actively 
empkiytd,  having  acampanied  Esiex  00  his  two  espeiUtioas 
to  Cadht  and  to  the  Aaoics,  in  the  tatter  of  iHdcfa  he  disthigafdiad 
himself  by  Ms  dating  taerica.  In  150B  he  had  a  brawl  at  cetnt 

with  Ambrose  Willougfaby,  and  later  in  the  same  year  he  attended 
Sir  Robert  Cecil  on  an  embassy  to  Paris.  In  1509  be  went  to 
Ireland  with  Essc.v.  who  made  him  general  of  his  horse,  but  the 
queen  insisted  that  the  appointment  should  be  cancelled,  and 
Southanipt<m  relumed  to  London.  He  was  deeply  involved 
in  Essex's  tuir-tiirai  y  .ig.dnst  the  queen,  and  in  February  1601 
1  was  si-ntcnceii  t<i  death.  .Sir  Robi  rt  Cecil  obtained  the enOUnU' 
taiion  of  the  {X'nidly  to  imprisimmeiit  for  life. 

On  the  accession  of  Jamc-.  I,  S<ii;ilia-ii].%in  rcsun'cd  his  pl.-'.ce 
at  court  and  received  numerous  honours  from  the  new  king. 
On  the  eve  of  the  abortive  rebellion  of  Essex  he  had  induced  the 
players  at  the  Globe  theatre  to  revive  Richard  II.,  and  on  bis 
rclca.se  from  prison  in  1603  he  resumed  his  connexion  with  the 
stage.  In  1603  he  entertained  Queen  Anne  with  a  petformance 

Roger  Manner*.  5th  esil  of  Rntland,  a  dose  ally  and  fifend  of 
Southanptoo. 
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of  Lott's  Labour's  Lost  by  Burbage  and  his  company,  to  which 
Shakespeare  belonged,  at  Southampton  House. 

Southampton  took  a  considerable  share  in  promoting  the 
colonial  enterprises  of  the  time,  and  was  an  active  member  of  the 
Virginia  company's  council.  He  seems  to  have  been  a  bom 
fighter,  and  engaged  in  more  than  one  serious  quarrel  at  court, 
being  imprisoned  for  a  short  time  in  1603.  He  was  in  more  serious 
disgrace  in  1621  for  his  determined  opposition  to  Buckingham. 
He  was  a  volunteer  on  the  Protestant  side  in  Germany  in  1614, 
and  in  1617  he  proposed  to  fit  out  an  expedition  against  the 
Barbary  pirates.  In  1634  he  and  his  elder  son  enroUed  themselves 
as  volunteers  for  the  United  Provinces  of  the  Netherlands  against 
Spain.  Immediately  on  landing  they  were  attacked  with  fever, 
to  which  both  succumbed,  the  father_surviviiig  until  the  loth  of 
November  1624. 

There  exist  numerous  portraits  of  Southampton,  in  which  he 
is  depicted  with  dark  auburn  hair  and  blue  eyes,  compatible  with 
Shakespeare's  description  of  a  "  man  right  fair.  "  Sir  John 
Beaumont  (1583-1627)  wrote  a  well-known  clegj-  in  his  praise, 
and  (lervase  Markham  wrote  of  him  in  a  tract  entitled  Honour 
in  his  Perfrelion,  or  a  Treiilise  in  Commcndatitm  of  .  .  .  Henry, 
Earl  of  Oxcnford,  Henry,  Earle  of  Southampton,  Robert,  Earl  of 
Essex  (1624). 

For  further  information  sec  "  Mcmoim  of  Henry  Wriothesley, 
ihc  third  Earl  of  Southampton,"  in  HoswM's  Shaktspeore  (|8JI),  xx, 
4*7  K^|^.,  where  many  of  the  cU-gii-H  on  Sjuthampton  are  printed; 
also  Nathan  Drake,  Shakespeare  and  his  Timet  (lt$l7),  ii.  1-20; 
Sidney  Lee,  Life  of  WtUiam  Shakespeare  (1898);  tk^rald  Masscy, 
The  Secret  Drama  of  Shakespeare's  Sonnels  (l8!<8);  Sitnuiel  Butler, 
Shakespeare's  Sonnets  Reconsidered  (i8<}9),  where  there  is  some 
distinctive  critidsm  of  the  Southampton  theory  (eh.  v.-vii.); 
an  article  by  William  Archer,  "  Shakespeare's  Sonnets.  The  Case 
axainct  Southampton,"  in  the  Fortnightly  Revtevi  (I>c.  1897); 
and  Sidney  Lee's  article  on  Southampton  in  the  Diet.  Sal.  Biog., 
arguing  in  favuur  of  his  identity  with  the  hero  of  the  sonnets. 
P.  Alvor,  in  Das  neue  Shakespeare  Einngeiium  (Munich.  1906), 
bring.s  forward  a  theory  that  Southampton  and  Rutland  were  the 
authors  of  the  Shakespeare  tragedies  and  comedies  rej!|>ectively,  and 
Ixirrowed  Williant  Shakespeare's  name  to  secure  themselves  from 
Elizabeth's  suspicion. 

SOUTHAMPTON,  a  municipal,  county,  and  parliamentary 
borough  of  Hampshire,  England,  a  scajjort,  and  county  in  itself, 
79  m.  S,\V.  by  S.  from  London  by  the  London  &  South-Western 
railway.  Pop.  (1901),  104,824.  It  is  finely  situated  near  the 
head  of  Southampton  Water,  an  inlet  of  the  English  Channel 
which  forms  the  estuar>'  of  the  river  Test;  on  a  peninsula 
bounded  cast  by  the  river  Itchcn.  There  arc  considerable  remains 
of  the  old  town  walls,  dating  from  Norman  times,  but  strength- 
ened on  various  later  occasions.  The  most  remarkable  portion 
occurs  on  the  western  side,  where  for  a  distance  of  nearly  100 
yds.  the  wall  is  arcadeil  on  its  exterior  face.  The  wall  was 
strengthened  by  towers  at  intervals,  such  as  the  Arundel  Tower 
at  the  north-western  comer.  The  site  of  the  castle,  on  the 
western  side  near  the  water,  is  built  over,  but  the  wall  is  well  seen 
here.  The  castle  was  originally  a  Saxon  fortress,  and  was  rebuilt 
on  (he  erection  of  the  walls.  It  was  partly  demolished  in  1650, 
and  in  1805  its  reconstruction  was  begun  by  the  marquess  of 
Lansdowne,  but  was  not  completed.  Nearthesitethere  arc  some 
very  ancient  houses,  one  of  which,  known  as  King  John's  Palace, 
is  of  the  highest  interest,  as  it  is  considered  to  be  earlier  than  any 
example  of  the  12th  century  in  England,  and  is  well  preserved. 
Of  the  ancient  town  gates  the  Bar  or  North  Gate,  South  Gate, 
West  Gate,  and  Blue  Anchor  Gate  remain.  The  fitat  three 
are  important;  the  South  and  West  gates  date  from  the  early 
14th  century,  while  Bar  Gate,  as  it  stands,  is  later,  and  retains 
excellent  Decorated  work.  Numerous  early  vaults  remain 
below  the  houses  within  the  walls.  The  two  old  churches,  St 
Michael's,  the  central  tower  and  lofty  spire  of  which  rise  from 
Norman  arches,  and  Holy  Rood,  partly  Decorated,  are  greatly 
modernized.  St  Michael's  contains  a  Norman  font  of  black 
marble,  comparable  with  that  in  Winchester  Cathedral.  All 
Saints'  Church  dates  from  1705,  and  among  numerous  modern 
churches  St  Mary's,  erected  from  designs  by  G.  E,  Street,  is 
noteworthy,  and  occupies  the  site  of  a  Saxon  church.  The 


chapel  of  St  Julian,  where  French  Anglican  services  are  held, 
is  of  transitional  Norman  architecture,  greatly  altered  by 
restoration.  It  was  originally  attached  to  the  hospital  of  God's 
House,  founded  in  the  time  of  Henry  III.  for  eight  poor  persons, 
the  existing  buildings  of  which  are  modem.  In  the  chapel  are 
buried  the  earl  of  Cambridge,  Lord  Scropc,  and  Sir  Thomas 
Grey,  who  were  executed  in  1415  outside  the  Bar  Gate  for  con- 
spiracy against  Henry  V.  The  chapel  was  allocated  as  a  place 
of  worship  by  Queen  Elizabeth  to  certain  Protestant  Walloon 
refugees.  The  priory  of  St  Denys,  an  Augustinian  foundation 
of  1 1 24,  gives  name  to  a  suburb  by  the  Itchen,  and  has  left  only 
fragmentary  ruins. 

In  the  municipal  offices  interesting  ancient  regalia  and  records 
arc  kept.  The  Gildhall,  used  as  a  court-house,  is  in  the  upper 
part  of  Bar  Gate.  Noteworthy  modem  buildings  arc  the  public 
library,  com  exchange,  custom-house,  and  assembly  rooms. 
The  Hartley  Institution,  founded  under  the  will  of  Mr  H.  R. 
Hartley,  contains  a  library,  museum,  art  gallery,  lecture  hall, 
laboratories,  and  school  of  science  and  art  associated  with  that 
of  South  Kensington,  London;  the  foundation  was  created  for 


the  advancement  of  natural  history,  astronomy,  antiquities, 
and  classical  and  Oriental  literature.  The  Edward  VI.  grammar 
school  was  founded  in  1550  and  reorganized  in  1875,  and  occupies 
modern  buildings.  Alderman  Taunton's  trade  school  was 
founded  in  1752,  and  includes  a  technical  department.  The 
ordnance  survey  ofTicc  is  the  headquarters  of  the  ordnance 
sur\'ey  deparimcnt  of  Great  Britain  and  Ireland.  The  Royal 
South  Hamp&liire  Infirmarj-  is  the  principal  of  numcrotis  benevo- 
lent and  charitable  institutions.  To  the  north  of  the  old  town 
are  the  East  and  West  Parks  and  the  Hampshire  county  cricket 
ground,  and  to  the  south  the  small  Queen's  Park.  South- 
ampton Common,  with  its  fme  avenue,  north  of  the  town,  was 
formerly  part  of  the  manor  of  Shirley.  There  is  a  statue  in  the 
parks  of  Dr  Isaac  Watts,  the  theologian  (1674-1748),  a  native  of 
the  town,  in  whose  memory  the  W'atts  Memorial  Hall  was 
erected  in  1875.  The  headquarters  of  the  Royal  Southampton 
and  the  Royal  Southern  Yacht  Clubs  are  in  the  town. 

The  history  of  the  modem  importance  of  5>outhampton  as  a 
port  begins  «-ith  the  creation  of  a  pier  and  harbour  commission 
in  1803,  and  the  erection  of  the  Royal  Victoria  Pier  (opened 
by  Princess,  afterwards  Queen,  Victoria)  in  1831.  But  its 
present  prosperity  really  dates  from  the  opening  of  railway 
communication  with  London  in  1840.  The  harbour  is  one  of  the 
finest  natural  harbours  in  the  kingdom,  and  has  the  advantage 
of  a  double  tide,  the  tide  of  the  English  channel  giving  it  high 
water  first  by  way  of  the  Solent  and  two  hours  later  by  way  of 
Spithead.  In  1802  the  docks,  which  He  at  the  southern  end  of 
the  peninsula,  became  the  property  of  the  London  &  South- 
western Railway  Company.  They  measure  about  300  acres, 
comprising  extensive  quays  in  both  the  Test  and  the  Itches 
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rivers,  with  28  ft.  and  upwards  of  water  at  low  water  of  ordinary 
spring  lilies,  a!i<l  I'Vtr  15,000  lim-,;!  fttt  >if  -h  (jinmodation ;  the 
Empress  clock,  liS  j  .k  res.  with  a  itri>lh  ot  2ti  It.  at  low  water 
spring  liiic;  the  outer  dock,  16  acres,  with  iS  ft.  at  low  water 
sj)ritiK  tidu;  and  the  inner  dock,  10  acres.  In  1007  the  coiislruc- 
tiori  ut  n  new  dock  was  undertaken,  to  cover  16  acres,  with  a 
depth  of  40  ft.  below  low  water.  There  are  also  two  coal  barge 
docks  capable  of  floating  10,000  tons  of  coal  at  one  time.  There 
ue  five  diy  docks,  having  Irom  39  ft.  to  12  ft.  depth  of  water 
om  Uoda  ataeaitt.  The  Prince  of  Wales,  or  No.  5  dry  dock. 
Opened  in  1895,  was  at  that  time  the  laigeet  aingle  dock  in  the 
wkU;  it  to  7$o  ft.  long  by  87}  ft.  wide  at  all,  and  112  ft.  at  cope 
levd.  In  1905  a  aixth  gimviig  dock  «u  epened,  having  a 
]ei«th  of  87si  ft.i  and  a  nidtli  of  go  ft.  at  tiU  and  Its  ft.  at  oope 
levd.  The  pcin^pal  pewenger  ateaneis  sailing  from  the  port 
tie  those  of  the  Royal  Mail  Steam  Packet  Company  for  the 
West  Indies  and  the  Pacific  (\'ia  Panama)  and  for  Brazil  and  the 
River  I'liUc,  &c.,  and  the  Union-Castle  line  for  the  Cape  of  Good 
Hope,  N'atat,  East  .Africa,  &c.,  Ixtth  of  \y)ikh  companies  have 
their  headquarters  here.  New  York  is  scrveii  by  liie  American 
line,  the  Nortli  German  I.loyii  line,  &c.  Regular  ste.^mers  serve 
the  Channel  I-il.inds.  ("herii<iurp  and  Havre,  the  principal  English 
ports,  Dublin.  lUllast  and  (iLis^Mw;  and  local  steamers  .ktvc 
Cowes  (Isle  of  \S  ight)  and  other  neighbouring  ports.  The  South- 
western Company  owns  the  local  railway  statioos  (Town  and 
Dock  and  Southampton  West,  besides  suburban  stations),  but 
thlWlgh  connexions  are  made  with  the  north  by  way  of  the  Great 
Western  and  Great  Central  and  the  Midland  and  South- Western 
JonctMn  nilwagv.  AaMWg  the  prfndpal  im|wiU  mn  oocoa, 
eollee,  grata  (tachiding  ladiaa  com),  frait,  pnvisfann  Onduding 
hutter,  eggs  and  potatoes  fnm  Fiaoce  and  the  Channel  Islands), 
wines  and  spirits,  sugar,  wool,  and  other  foreign  and  cobnial 
produce.  ExporU  are  all  kinds  of  mamifactured  goods,  such  as 
cotton,  linen,  woollen,  woiated  and  leather  goods,  madimery 
and  hardware. 

Southampton  gives  name  to  a  suffragan  bishopric  in  the 
diocese  ol  Winchester.  The  parliamentary  borough  returns  two 
members.  The  county  borough  was  created  in  188S.  The  town 
is  governed  by  a  mayor.  shrrifF,  senior  and  junior  bailiffs,  13 
aldermen,  and  councillors  The  area,  which  includes  the 
suburbs  of  Shirley,  Frecmanlle  and  others,  is  4501  acres. 

History. — There  was  a  Roman  settlement  of  some  importance 
on  the  >iie  of  the  suburb  of  Bitteme  on  the  E.  bank  of  the 
lichen,  h  n 'IS  ••vailed,  and  inscribed  stones,  coins,  pottery,  kc, 
have  been  found.  It  is  probable  that  after  the  Danish  invasions 
of  the  nth  century  the  modern  Southampton  (UatUutu,  Sukamp- 
Im)  gra^uaUy  snperseded  the  Sanm  HatUmm  as  the  latter  did 
the  Roman  settlement,  the  site  being  chosen  for  its  aluMigsi 
position  and  gteater  fadlitlea  for  trade.  It  was  a  royal  botoogh 
before  1086,  and  a  charter  of  Henry  n.  (1154-5)  dedans  that 
the  men  of  Southampton  shall  hold  their  gild  liberties  and 
customs  as  in  the  time  of  Henry  I.  Richard  I.  in  11 80  freed 
the  burgesses  frnm  tolls  and  all  secular  customs.  In  i  mo  John 
repealed  the  grant  and  Rave  them  the  farm  of  the  customs  of  their 
own  (x)rl  and  those  of  Portsmouth  at  a  yearly  rent  of  l_:<x> 
Henry  111.  in  1256  grant<-d  all  the  liberties,  and  customs  enjoyed 
by  Winchester.  Grants  and  contirmations  were  ma<lc  from  the 
reign  of  Henry  III.  to  Henr>-  that  of  1401  [2  Henry  I\  .) 
granting  further  to  the  mayor  and  baihiTs  cognisance  of  all  pleas 
to  be  held  in  tlK  GildhaU  (fuyhMuY.  The  charter  of  inctirpora- 
tisil  was ghren  by  Henry  VI.  in  144s.  under  which  the  town  was 
governed  by  a  mayor,  s  bailiffs  and  burgesses,  while  by  charter 
of  1447  the  nd^ANWiing  district  was  amalgamated  with  the 
new  bocough  as  a  diattact  county  under  the  title  of  "the  town 
and  cenaity  of  the  torn  of  Southampton."  Further  privileges 
wei*  gnatad  Iqr  aaccMBive  kings,  and  a  chuter  was  finally  gWen 
byCharfcaI.{nift4e.  Soutfaaoviton  haa  ictunied  two  aembers 
to  parliament  since  1 295,  The  lohaUtaBts  appear  to  have  had  a 
prescriptive  right  to  hold  a  cattle-market,  which  was  confirmed 
by  Henry  IV.  in  1400.  and  later  by  Elizabeth,  Markets  on 
Wednesday  for  cattle  and  Friday  for  corn  are  now  held.  Trinity 
fair,  dating  from  the  year  1443,  to  now  a  phasMie  fair,  la 


medieval  times  Southampton  owcfl  its  importance  to  the  fact 
that  it  wa>  the  chief  port  of  \\  .in iiei'.cr  ll  haii  .1  large  import 
and  ex[Kir:  trade,  .Tnd  in  the  i.iili  >(ii:iiry  wa.s  the  .s«'cond  wine 
port  in  K.THiand.  Wool  ■.va.s  very  lari^cli,  e.vpurtcd,  and  the  fact 
that  it  vva>  brought  to  this  |.«.>rl  to  be  shipped  probably  led  to  the 
tirsi  establi.shmcnt  of  the  wcKjilen  trade  in  the  W.  of  England. 
The  rise  of  London  as  a  i>ort .  the  prohibition  of  the  export  of  wool, 
the  loss  of  the  Winchester  market  after  the  suppression  of  the 
monastic  institutions,  and  the  withdrawal  of  the  court  led  to  the 
gradual  dedine  of  trade  from  the  i6th  century  onwards  until 
railway  facilities  and  the  opening  of  new  dockyards  gave  South- 
ampton the  position  it  holds  to^y. 

See  Vieloria  County  History:  Hampshire,  iii.  490  le^t  B>  B. 
Woodward,    Hiilory  '  of    Ilampihtre    (London,    lS6l-^;  ReV. 

SiK'c*tcrOaviea,aMt0rjfo/,SiH((ibaM^lm  CLoodoo,  1883}. 

SOUfTHAMPTDlf.  a  townsUp  of  Sttffdk  coaaty.  Mew  Yoik, 
occupying  the  western  part  (W.  of  Easthamptoo)  of  the 

south-eastern  peninsula  of  Long  Island,  S.  of  the  Peconic 
Bay  and  N.  of  the  .Atlantic  Ocean.  Voy,.  (i  jor;.  lo,;;!; 
(lolo),  ii,J40.  Separated  from  the  occtti  b>  a  narrow 
iK'ach  only,  in  the  suuth-wustern  part  of  the  township  arc 
the  nearly  landlocked  East  Hay  and  Shinnecoek  Bay,  and 
f.irthcr  e.Lst  are  Mecox  Bay  (latuilockeii)  and  other  ponds 
near  the  ocean.  .At  Cmoe  Place,  an  oUl  portage,  Shinnc- 
cock  Bay  and  Peconic  Bay  are  less  than  3  m.  apart.  On  the 
northern  shore  of  the  township  are  the  small  settlements  called 
Flanders,  Southport,  Sebonac,  North  Haven  and  North  Sea. 
Nearer  the  soiah  shore  and  saved  by  the  Long  Island  railway 
are  Speonk,  Wcttharapton,  Qaegaa^  Good  Ground,  Shfainecack 
Hills.  Southampton  (pop.  in  1910,  as^>  Water  Mill  and  Bridge- 
bampton,  from  wMdi  uere  to  a  bruidi  Sae  of  the  Loag  Uud 
railway  to  Sag  Harbor.  GoodtailiatMdwa-tethiBf  aseohtataed 
at  several  places;  and  the  golf  Unks  of  the  Shtaaecock  Golf  Chb, 
at  Shinnecock  Hills,  is  one  of  the  best  in  the  country.  The  first 
"  summer  cottages"  were  built  near  the  village  of  Southampton 
in  the  latter  jiart  of  the  decade  1S70-1RS0,  and  the  summer 
coNjiiy  was  long  called  the  "New  Vork  .Annex"  or  the  ".-\nnex." 
The  vilLige  of  Southampton  ha.s  beeri  called  the  Ncwjiori  of 
Long  Island;  in  it  is  the  Kogers  .Memorial  Library  (iSq^).  The 
whale  fishery  w.x.s  formerly  im[x<nain;  :l  began  here  about  1660. 
The  Shinnecock  Indians  l<in|;  look  part  in  it  and  many  of  the 
men  of  the  tribe  were  lost  in  ihc  wreck  of  the  "  Circassian  here 
on  the  31st  of  December  1876.  The  Indians  now  on  the  reser- 
vation are  mostly  miaed  bloods  with  a  large  proportion  of  negro 
blood.  Southampton  was  settled  in  1640.  probably  before 
Soutbold,  by  a  "company  of  undertakers  '  formed  in  Niarrh 
1639  at  Lynn,  Maasacfausetts,  who  lecehred  from  James  fomtt, 
agent  of  the  praptietor,  WUUam  Alexander,  Lord  Stirling,  a 
pateol  dated  the  17th  of  Aprfl  i<4o  for  S  at.  aqpmre  of 
land  and  wboae  deed  from  the  indlaaa  to  datad  the  13th  «l 
December  1640.  Their  first  attempt  to  settle  ws«  brc^teti  up  by 
the  Dutch.  The  name  aur  have  been  tahoa  ta  hmioarolHeaiy 
Wriothesley,  eari  of  Southampton.  The  settlemeat  was  a 
commercial  scheme,  and  in  spite  of  the  rigid  Puiitanisn  of 
Abraham  rienuin.  their  first  p;is!<ir  and  a  sympathizer  with  New 
Haven,  the  [leople  vote<l  to  attach  themselves  to  Connecticut 
(1645)  The  Mosaic  law  was  ailopted  I'or  tin  goM  rnment  of  the 
t'lwnship.  In  \t)~S  tiovemor  Ivdmtind  .\ndn>s,  m  a  note  to  the 
liame  government.  saM:  'Our  princi|xdl  jilaces  of  trade  are 
•New  Vork  and  .Southampton,  except  .\lbany  i-t  thr  Indyans. 
The  village  of  Southampton  was  incor]M3rate<l  iti  1 SU4 . 

Sec  r,co.  R.  Howell.  Early  History  of  SoMbamptOn.  L.I.  (2nd  cd., 
Allviny,  tas^),  and  the  Town  Records  (4  vols.. Sag  Hafbor,  l874r 
with  note*  by  W.  S.  Pdletreau. 

SOUTH  AUSTRALIA,  a  British  colonial  sUta^  forming  part 
of  the  CommoQwealth  of  Australia.  (For  map,  see  Ai'stkalla). 
It  lies  between  129*  and  141*  £.  long.,  has  (Queensland,  New 
South  Waka  aad  Victoria  on  the  £.,  Westctn  Amtnlia  on  the 
W.,  and  the  Southern  Ocean  on  the  S.  Origiaally  tUnoitken 
line  was  ad*  S.  tat.;  hgr  the  addkton  of  the  Noctbem 
Territory  the  ana  ana  catcaded  toaai  jte,o70  sq.  at.  t» 
9osfi99,  aad  the  notChsra  bolder  canted  lo  the  lodtoa  Ocaaai 
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but  by  acts  of  loio  this  territory  was  made  over  to  the 
fcderaJ  govemmcnl.    It  is.  however.  .lcsvnl>r<i  bt-low. 

The  southern  coast-line  shows  two  Inrgc  gulfs,  Sprnrcr  and 
St  Vincfir.  ihc  first  iSo  m.  long,  the  other  :oo.  Spciut  r  (iulf 
is  open  to  the  ocean,  while  St  X  iiKenl  (iulf  is  partly  shielded  by 
Kangaroo  Island,  with  Investigator  Straits  as  its  western  and 
Backstairs  Passage  as  its  eastern  cntranrc.  Yorke  Peninsula 
separates  the  two  gulfs.  Eyre'sPeninsulaistotheweslof  Spencer 
Gulf,  and  at  its  southern  extremity  are  Port  Lincoln,  Slcaford  Bay 
and  Coffin's  Bay,  of  which  the  first  is  the  most  important.  Along 
tbe  Greal  Atmnlian  Bight  an  levenl  until  bays,  and  the 
jmcUon  of  South  and  WwiemAnatnlia  law  Uk  Bight.  Going 
eaatwand  bom  the  Gulf  «t  St  Viacent  la  Enooimtar  Bay,  thnugb 
iMdk  thm  u  an  CBtmioB  to  Lake  Akundrina,  the  naonili  of 
th«  Mamy  river.  Tbe.Cooraagbthenamegiventothenanrow 
aheet  of  water,  nearly  mo  m.  loog,  fonncd  by  the  Hunay  and 
separated  from  the  ocean  by  a  very  narrow  strip  of  land.  Lace- 
pcdc  and  Rivoli  Bays  are  the  only  other  important  indentations 
of  this  coast.  In  Northern  Territory  are  several  imixirtant 
indentations,  Melville,  Adam,  .\mheim  and  Raffles  Ha>s,  \'an 
Diemen's  Gulf,  Port  l^i/.iigion  and  Port  Darwhi  -hit.  i:"  S.). 
The  Gulf  of  Carpentaria  divides  the  territory  from  ("ape  \  orke 
Peninsula  of  (^ccnMhuul.  the  more  ini(i  iTi;itil  irdets  on  the  shore 
of  the  gulf  in  NorlhiTn  Tcrritriry  lir  ing  (  ah  'inn  liay  and  l.immen 
Bight.  The  principal  ::>la:ul  belonging  to  S<ju;h  Aus'.ialia  is 
Kangaroo  Island,  situated  at  the  inouth  of  the  duit  ot  St  \  inccnt; 
it  ia  alao  the  longest  .Australian  island,  measurini;  210  m.  hy  85  m. 
at  its  widest  part.  Off  the  north  coast  of  Northern  Territory  arc 
Melville  and  Bathurst  Islands,  the  Wetad  gnupt  and  Gtoote 
Eylandt  in  the  Gulf  of  Carpentaria. 

Mountain  ranges  are  not  an  important  feature  of  the  country, 
which,  on  the  whole,  ia  level  wlieie  not  sUgbtly  undnklim.  In 
the  ioath  «{ the  atnte  the  prfndpet  imfH  ntn  waA  aad  KMth , 
the  Uoitnt  Lofty  nuBfe,  beifaiahig  at  Ove  Jcrvii,  raos  pandlel 
with  St  Vinoent'a  Gtdf  and  at  one  or  two  pofaita  toudiea  3000  ft.. 
Mount  Lofty,  near  Adelaide,  having  an  elevation  of  ijjo  ft. 
The  Flinders  range  rises  on  the  eastern  shores  of  Spencer  Gulf 
and  citi  n  l-.  norih  l<n  several  hundred  miles,  terminating  near 
the  so-ijallcd  Laive  UUnthe;  there  arc  iii  this  range  several  isolated 
peaks  whirh  attain  3000  f;.,  the  most  prominent  Ijcir.g  Ml 
Remarkable,  3100  ft..  Ml  Brown,  about  the  same  heiglit,  and 
Mts  .\rdeu  and  .Serle,  about  3000  It.  The  Gawlcr  range, 
running  across  Eyre's  Peninsula,  stiuth  of  the  lakes,  attains  an 
elevation  of  about  2000  ft.  at  several  points.  Beyond  Lake 
Torrens  the  ranges  tend  in  the  direction  of  north-west  and  after- 
wards east  and  westerly;  and  occasional  summits  reach  jooo  ft. 
Northern  Territory  is  traversed  by  several  minor  ranges,  but  the 
country  has  not  been  thoroughly  explored  and  the  heights 
■ad  direction  of  the  ranges  have  not  been  in  aU  cases  determined ; 
no  elevation  above  1000  ft.  hia,  however,  been  dilGoveied. 

South  Auatnlia  ia  by  no  aweat  n  weD-watcfed  countiy,  but 
thave  «•  aome  fine  aUfeniiM  in  the  noith  of  Merthen  Tenitory. 
In  Sottth  Auiiralln  prapcr  the  Mwnrny  enten  the  sen  at  Lake 
Aleaandrina,  after  luiving  received  the  drainage  of  threeatates. 
Tlie  Torrens,  Wake6eld,  Hindmarsh,  Tuman  and  Gawkr  are 
unimportant  streams;  on  the  banks  of  the  tiT^i  named  is  situated 
the  city  of  Adelaide.  From  Queensland  flows  the  Barroo,  or 
Cooper's  Creek.  ii>toLake  Eyre,  which  also  receives  the  Matumba, 
with  its  tr'.butarj'  the  .Mbcrga,  and  several  other  rivrr-i.  r!H-.e 
arc  river*  only  when  they  are  lUlcd  with  the  lorrcniial  rains  of 
the  interior,  and  for  the  most  part  are  depressions  de>il', uie  of 
water.  Northern  Territory  is  marked  hy  an  absence  ot  water 
except  at  the  extreme  iiorlh.  where  there  arc  .several  tine  rivers, 
some  of  which  are  navigable  for  over  too  m.;  the  most  note- 
worthy are:  the  Roper,  flowing  into  Limmcn  Bight  in  the  Gulf 
of  CaqwnUria.  the  Liverpool,  the  South  AUigator,  the  Adelaide, 
the  Dn{y  and  the  \  ictoria.  There  are  numeions  iahes  shown 
on  the  nuips  of  South  Australia,  but  none  are  pennanent;  they 
I  je  depwiiiona  filled  by  the  rivers  in  times  of  flood,  bat  otherwise 
wnterlesSOTContaining  shallow  poolsof  salt  water.      (T.  .\.  C.) 

Geohty. — ^South  Australia  roa^  be  divided  geolo({ically  into  four 
parts,  the  fsology  ef  eadi  of  wbidi  ia  so  distiact  tut  th^  may-bo 


conveniently  conxiderrd  apart.  These  dIvMeas  an  (■)  tha  Grant 

Valley  of  South  .\iistrali.i  and  the  adjai  ent  highlands  that  hocdcr 
it.  \2i  the  Uike  E\re  Hu-.in.  (M  (he  Western  Plateau,  (4)  the haain of 
the  Lower  Miirra) .  with  (5)  the  Northern  Territor\  . 

The  ivesti-rn  cHvivion  coMM>t^  nf  .1  ],l.iti  ,.ii  nf  .\rc  he.in  t;nitsscs, 
granites  and  schists,  which  extend  across  .Au<itraha  trom  the  Kypc 
Peninsula  on  the  south  to  the  northern  coasts  on  Port  Darwin. 
In  the  south-western  corner  of  (he  stale  the  Arcbean  plateau  is 
*eparated  from  the  .Southern  Ocean  by  the  t'ainozoic  Itmestoaes 
of  the  Nullarlmr  plains,  which  extend  from  the  ohore  of  the  Great 
.Xustralliin  Hisht  to  the  fixjt  of  the  ^reat  \'ii  torian  de^rt.  Thence 
northward,  the  ,Ar(  hean  tih\s  form  the  w!'.ole  foun<lation  of  the 
country,  until  thry  end  in  a  acarp,  the  "  su-callcd  coastal  range," 
to  the  aouth  of  tfaa  Gulf  of  Onentaria,  and  in  the  expoaufcs  near 
I'almcnton,  on  Port  tSarwin.  Tfits  plateau  bears  oecakional  deponta 
of  later  ajte.  The  chief  of  thcw  are  the  (Jrdovicbn  rocks  of  the 
Macihmncll  Chain;  they  (here  trend  approximately  wrxt-north- 
we-it  to  east  sJHith  e.i.si.  ,md  represent  (wrt  of  the  old  Lower  Palaeo- 
zoic mountain  chain,  whii  h  upiwam  to  haw  once  extended  across 
Australia  from  Kimbcriey  to  Adelaide  and  Tasmania.  To  the 
north-east  of  the  t>rdo\-ician  radca  of  the  Macdaniieli  Cliohi  an  the 
Cambrian  depoats  of  Tempc  Downs  and  tbe  head  of  the  Hetbert 
river.     Some  Jura->sic  frcsh-w-ater  deposits  occur  in  basins  OA  tlw 

{ilateitu,  having  Ijeen  iiroM^I  b>  a  lM>re,  now  t>eing  put  dOfSni,  in  tlie 
iot>c-  of  formini;  a  llowiriK  well  al  Lale  I'hillijMin. 

In  conlr.i-t  10  the  strilcinR  unilormitv  of  the  We^^tern  I'l.iteau 
is  (he  geulo^ieal  complexity  of  the  part  of  South  .Australia  known  as 
"  the  Counties,"  including  the  settled  districts  in  tite  south  of  the 
state  arotmd  S|)encer  GulL  The  ro»mtry  is  underlain  by  Arrhcan 
and  granitic  rocks;  they  an-  e\i)<)«e<!  in  the  Gawlcr  Range  to  the 
west,  in  the  Archean  oiitcTO]>v  near  the  New  South  Wales  frontier, 
on  the  railway  to  Broken  Mill,  and  at  the  foot  of  the  hiKhtands, 
along  the  western  c(!t;e  ut  the  Murray  liasin.  The  highi.inU.i  i  t 
South  Australia  consist  mainly  of  contorted  Lower  Palaeozoic 
rock*,  includiag  tbe  best  wpwsiHtative  in  Auetialia  of  tbe  Cambrian 
Kvotem.  These  Cambrian  deposits,  in  addition  to  yielding  a  rich 
Cambriari  faiiiiii,  contain  a  long  belt  of  glacial  deporits,  the  discover)- 
of  which  is  due  to  W  .  Howchin.  These  highlands  form  the  whole  of 
the  mountain' countr>'  to  the  east  of  l.akc  Torrens;  thoy  extend 
-Hiuihw  ini  -.ii  the  hi;,;htands  lx.-hinii  .X'.itlaitlc.  and  form  the  axis  of 
K.»ny;aruo  Ulaml,  while  a  branch  from  them  forms  the  tjacklx>ne 
of  Vorke  Peninsula.  The  highlands  end  to  the  north  alonK  a  line 
running  apiiroximately  east  and  west  throitgh  Mt  HabtKiKe  and 
the  Willounn  and  HerKOtt  ranjies.  to  »he  Mjuth  of  I.;il;e  ICyre 
The  country  to  the  west  of  Lake  I  orrens  i-i  a  plate.iii .  raj  i  ed  by  the 
Lake  Torrens  Quartzites,  which  are  apparently  of  L  ppcr  Palaeozoic 
age.  This  plateau  has  been  aeparatcd  from  the  South  Australian 
highlands  hy-  the  formation  of  the  rift  valley,  in  which  lie  Lake 
Torrens  anrl  Spencer  Gulf.  St  VinosM  Gulf  occupies  a  foundered 
area  iHtwcin  the  Mount  I.ofty  ranges,  tbe  Yorke  Peninsula  and 
Kansaroo  Isl.inil.  The  wuth-eastern  corner  of  South  Australia  is 
occupic-d  by  the  basin  of  the  lx)\ver  .Murray,  which  in  middle  Caino- 
zoic  times  was  occupied  by  a  sea,  in  which  was  laid  down  a  thick 
scries  of  marine  sands  and  limestones.  These  rocks  have  yielded  a 
rich  fomil  fauna  from  the  cliffs  beside  the  Murray.  In  the  aouthem 
|iart  of  this  district  theie  is  a  western  continiation  of  the  lasaltic 
sheets  so  coiupicuous  in  Victoria.  Some  of  them  have  Ix-en  ejected 
from  volcanoes,  of  which  the  vents  are  still  wt-U  marked.  Tbe  best 
extinct  crater  kno*-n  is  M(  (Gambler. 

The  I,;il(e  Eyre  KiMn  o«-eiipif<  a  \'.i-t  <le|  re-i^ion  to  the  nort^  of 
the  S>uth  .Xustrali.in  hi|;hl;n'.i!'- ;  it  is  IkhiiiiIi-"!  to  tlie  we^t  by  a  line 
of  ridges  and  mountains  of  .Archean  and  Lower  Palaeozoic  rocks, 
which  connect  the  north-western  end  of  the  South  Auatimliaa  Mall- 
Und«  with  the  mountains  on  the  .\rrhean  plateau  at  the  head  of  the 
MacumlM  .tnd  the  Einl.e  ri\ers.  The  l  .ike  I'.N  re  ti.'.sitt  wa-i  <m'ci  pied 
in  I  -■■luiT  t  retacfNin^  times  1>\  a  w  hii  h  ext i-miii!  •■  1  lo^ .ml  f riim 
the  t  iulf  of  CarjH-ntaria ;  and  it  ap[»-.ir*  to  liave  lK-«-n  lioumled  to  the 
south  by  the  northtrn  edge  of^  the  South  Australian  highlands, 
in  this  sea  were  laid  down  sheets  of  cla>'s,  known  as  the  Rolling 
Downs  formation.  .Mter  the  retreat  of  this  sea  the  clays  were 
covcTctl  b\-  the  l>e«-n  S;inilstonc,  which  has  been  cut  up  h\  t'enuda- 
lion  into  ixilaled  plateaux  ami  tent-sh.iped  hills.  On  tlie  n  argin 
111  ilic  l)<-<rt  Siindstone  in  ymfcnsland  then'  are  Nome  marini'  beds 
interstratified  with  the  Desert  Sandstone,  and  tbe  iosals  fix  it*  age 
as  Upper  Cmaeeona.  The  origin  of  Desert  Sandstone  baa 
KivennsetocuBsMetahiedhsinsMntbutmanodoubtbithetBnlna 
terrestrial  formation  indudblg  some  lake  deposits.  The  surface 
ii  often  converted  into  a  vitieous  quanzite  by  deposition  of  an 
elTloreacent  chert.  01i!«i«li.in  hutioiw  are  «-atlere<I  over  the  central 
deserts,  and  have  l>e»n  ri-t;,irdiil  as  of  nu-teoric  origin;  tbey  have 
also  been  considcretl  prool  of  local  volcanic  action,  but  they  have 
probably  been  aoattered  by  the  aborigines.  Extensive  estuarine 
defMMitS  of  Pliome  or  eariy  Pleistocene  ase,  with  a  rtdi  fattna  of 
extinct  marsupials  and  birds,  occur  on  the  plains  to  the  east  of  Lake 
Eyre. 

The  Northern  Trrritorx-  includes  the  mountains  of  the  Macilomiell 
Chain,  and  all  '.],c  ;  luiitrv  thence  to  the  northern  coast.  It  consists 
of  an  Archean  pUit&iu,  covered  in  pbces  by  Cambrian  and  Urdo- 
vieian  deposits.  To  the  aeRh  of.the  Victonn  river  end  the  Ropsr 
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River.  th«  country  riies  into  a  bigti,  dlwud  taUt-lmd  of  Afchcmn 

rocks:  but  round  thecout  thr  n-  n  coutal  plain  including  f^ermo- 
CartioniferouB,  CietaoMU*  anrl  C.iinozoie  depotiti.  The  Cretaceous 
deposits  include  ammonites  <if  (h<  larians  type  and  a  species  of 
AmceUa. 

The  chief  mineral  product  of  South  Australia  is  copper,  the  mints 
of  which  occur  in  Cambrian  lim««oiiea  along  the  wntern  edge  oi 
the  bouih  Australian  highlands  at  Moonta,  Wallaroo  and  Burra 
Bum.  Gold  occurs  in  numerous  small  mint's  in  the  South  Australian 
lliehianda;  and  also  in  the  VVcatem  Plateau,  a«  in  the  Tnn~iKila 
goldfield;  anri  in  thi-  Northern  Territory,  in  the  Arltunga  goldfield. 
at  the  i-astern  end  i>f  the  Miicdonnell  chain.  Ould  and  tin  are 
scattcreii  in  the  Arnhfim  Peninsula  of  the  Northern  Tcrritor)-;  but 
hitherto  the  golt!-mirn-»  of  South  .Auslralia  have  been  less  important 
than  those  oi  any  other  of  the  Australian  states.  The  only  coal 
dapoHts  an  thoM  fnn—ii  im  iacMHiiiw  d«|waita  of  Ihimk  agie.  as 
at_  Leigb'a  Ciacli^  aaat  of  Lake  Tcmoa,  where  taey  have  been 

Moft  of  the  geological  infomiatinn  ri-ganiinK  Siuth  Australui  is 
scattered  in  a  series  of  reports,  mainly  by  H.  L.  Brown.  |>ublished 
in  the  parliarnL-ntary  |ii»ixT!»  of  South  Australia.  There  are  al?H) 
numerou»  reports  by  K.  Tate,  W.  HoM^chin,  Sue.  in  the  Tram.  K. 
Sae.  S.  Ausmk  ThanolMy  of  the  MacdonMlt  nuve  ia  daicribad 
in  the  reporta  of  the  tforn  fiipedliion.  and  the  fauna  of  Lihe  Cilfaip 
bonna  in  Memoirs  issued  by  Stirling  and  Zeitz,  publidM  by  the 
Royal  Society  of  South  .Australia.  The  literature  is  caOdagaed  fat 
Gill's  BiUiography  of  South  Auslraiia  (.Adelaide,  iH^i^s).  and  that  of 
}hv  Lafcu  Evri-  ll.l^in  and  its  ailjacent  islands  in  J.  \\ .  (irtjjon,'.  The 
Dfod  Heart  of  Austraiia  {1906).  The  Miocene  marine  fauna  has 
been  cataloeue*!  last  by  Damant  md  Kitaoo,  ibcwdlt  Gtai.  Survry. 
Vktma  (190s).  No.  II.  U<  C.) 

fiisma.— South  Auatnlia  it  not  eepaiated  ttvm  the  neighboBring 
cdoniet  by  any  natuni  bouwlariea;  henca  the  founa  includes 
many  aniinala  wliich  are  alio  to  be  found  in  the  hnd  lying  to  the 
east  and  weak  Tiie  northern  half  of  the  eolony  lies  within  the 
tropics,  and  no«se«se«a  ironical  fauna,  which  is,  however,  practically 
idi  [itii  al  with  that  of  Northern  Queen»lan<l.  I:i  of  its  immense 
extent  north  and  south,  and  a  corrcspoitdin^  diversity  in  climate, 
the  colony  is  pootcf  in  anintal  life  than  its  neighbours.  It  possesses 
thirty-five  Rcnera  of  mammals.  These  include  both  genera  of  the 
order  Monotremata — the  Echidna,  or  spiny  ant-eater,  and  the 
OmilkorhyHchus,  or  duck-billed  plaiy|)us,  Ix/th  of  which  are  found 
also  in  l^stem  Australia  and  Tasmania.  The  other  order  of  Mam- 
malia aoBOciated  with  .'\us;t.tli.i.  the  .\/ur5i<^<i/iu.  is  well  repreiiented 
in  South  Australia.  It  contains  ncvcn  genera  of  Mocropodidae  or 
kangaroos,  including  the  wallab\  and  kanijaroo  rat,  four  genera  of 
PkUCMg^ttidae,  or  opossums,  and  live-  siK-cies  of  Dasyttridae,  or 
"  nadv*  cata.  Two  genera  of  this  family  arc  peculiar  to  the 
leghm— the  Chaticeemu  and  the  Antiehitumtys;  the  latter  is  found 
In  the  interior.  It  is  a  mouse-like  animal  with  large  ears,  and  is 
renwrioiMc  for  the  elongation  of  its  fore-ami  and  hind-for>t  and  for 
the  complete  absence  of  the  hallux.  Thf  Pha%ct4itmys,  or  womlwU. 
one  of  thi-  LirkV"!  I'f  'h>'  i!i.irsu|ii.ils,  is  aKu  found  in  South  .Australia, 
and  the  curious  Myrmecobius,  or  ant-eater  of  Western  Austnili.i. 
TUa  lemarkable  animal  ia  about  the  sbe  of  a  squirrel :  it  poasesaes 
fifty-two  teeth  (a  greater  number  than  any  known  quadruped),  and, 
unlike  the  Other  members  of  Ha  eider,  tbe  female  has  no  ]MJuch,  the 
\oiinK  hanging  front  nippleB  concealed  arooneat  the  hair  of  her 
alKjonien.  The  Choeropus,  with  peculiariy  slender  limbs  and  a 
pouch  opening  backward-.,  i-.  finunl  in  ihr  intcri<jr.  The  rim.dninK 
Mitmmtuia  consist  of  the  dingo,  or  native  dog,  and  a  few  »pecies 
of  MuriJae,  the  mouse  family,  and  Chtiroptera,  or  bats.  There  are 
alxiut  700  species  of  birds,  including  60  species  of  panx>ts.  Of  the 
Q  families  peculiar  to  the  Australian  region,  5  arc  well  represented, 
including  tne  MHiphagidae  (hnney'«ickcrB),  Cataiuidae  (cockatoos), 
PlatycrrciJae  (l)roa<l-taili-d  ami  ^raw  ix>rakci-tsl,  Mf!;al)odidite 
iTiiouinl  iii.iki:-.)  anfl  C'JiUw:'Jiif  (ijasw.w ar'.L-sJ.  The  l.i--.t-n.inu'<l 
family  is  re|)re^!Cllte<l  by  the  Dromaeus.  or  emu,  whith  is  hunted  in 
some  parts  of  the  colony.  Rc|>tik*s  are  fairly  represented:  there  are 
Aftecn  species  of  poisonous  malcesL  The  lisirds  are  very  fieculiar; 
South  and  WcsterB  Australia  eostaln  twelve  peculiar  nnen.  No 
tailed  AmpkMa  exist  in  the  continent,  but  frogs  and  toads  are 
pientifuL 

Horn.— The  plant  sfxxries  retembte  those  of  the  eastern  c<ilonics 
and  WeMem  Australia,  but  are  more  limited  in  wiri-.  [y.  lUr 
colonN'.  from  its  dr\  ni  N<,  lacks  a  nutnlier  known  i  I^  m  In  rr.  Lnor- 
mous  arca^  are  .ilniMst  lii'stitute  of  forests  or  of  timber  trees.  The 
Eufiilyptu!  f.imily,  so  valuable  for  tiniU-r  and  Rum  as  well  as  f<ir 
sanitary  re.ai»ons,  are  fairiy  rejjresented.  .Acacias  are  abundant, 
the  bark  of  some  hdag  an  artkle  of  commerce.  Flinders  range 
has  much  of  the  valuable  «u^r.eum,  Ematyphu  CoryHoealyx, 
which  is  being  now  preserved  in  forest  reserves.  Its  timlier  is 
very  hard  and  strong,  not  warping,  resisting  damp  ami  ants.  The 
bea<l-tlii»cred  stringylark,  Em,  cii(>ilrUala,  has  a  persistent  tsirk. 
A  «>n  of  stringybark,  Em  ,  t'i'-fyf'"i:r..  ts  found  in  Ndrtlu  rn  Territory. 
The  gouty-stem  tree  (Adatucmia)  or  monkccv-brcad  of  the  north  is'a 
eoTt  oi  baobab  About  goo  northern  phnta  are  Indian.  The 
TkasBrfmiKi  Mfeia  occtm  in  Amhem  land,  with  native  rice,  rattans 
■ad  w9d  NHtBNf.  The  cedar  ia  of  the  IwUm  vaiiety.  Fhms  an 


nnracnoB  m  the  ooodi,  palms  in  the  Bocdi ;  among  the  aoit  ImmmIM 
is  the  KenHa  acuminata.    Bankwae  are  very  cowwob  in  aaadjr 

districts.   Flowering  shrubs  are  cotnmon  hi  the  south.  Then  an 

iy\  known  grasses  in  Northern  Territory. 

Ftshrrii-s, — Uii.din,;  f.iiiiiifl',  .111  itr.jHjn.uit  iiidustn,'  aL>out 
Encounter  Bay,  as  scaling  was  in  Kangaroo  island.  Tbe  w^hales 
have  migrated  and  the  seals  arc  exterminated.  On  tbe  northern 
side  trepang  or  b{che-de-mer  fisher)'  is  carried  on,  and  pearl  fisheries 
ha\e  U'ln  isiablished.  Of  fish  within  colonial  waters  there  are 
forty-two  jK-ciiliar  genera.  The  tropical  north  has  similar  fish  to 
those  of  nonh  Queensland,  while  those  of  southern  Iviys  rrK<>mble 
m.iii\  III  [In-  s|)f(  li  s  of  Victoria,  Tasmania  and  New  South  Wales. 
There  arc  the  liarracouta,  bonito,  bream,  carp,  cailish,  nn  k  cod 
and  .Murray  cikI,  i-iii^ir,  crayfish,  cuttle,  dogfi-li.  <-<l,  ll.iili^h,  llat- 
he.id,  flounder,  tlyitig-hsh.  gadfish,  grayling,  gurnard,  hake.  John 
Dory,  ray,  salmon  (so<allcd),  srhnapper,  seahorse,  shark,  sole, 
squid,  swordfish,  whiting,  Stc.  Though  called  by  English  names, 
the  fish  do  not  always  corresfmnd  to  inose  in  Europe.  The  Murray 
cod  is  a  noble  fresh-wai<-r  fish. 

Climalr. — The  climate  nf  South  .Australia  proper  is,  on  the  whole, 
cxirrintly  hi,il-ln,  .-.nil  in  iiian\  rrs|iects  resembles  that  of  southern 
Europe.  In  the  south-eastern  comer  of  the  state  the  spring  and 
winter  masons  are  roost  pleasant,  and  aithovgh  the  thermometer 
oecationany  registers  high  In  summer,  the  hiit  is  diy  and  much 
more  endurable  than  a  much  lesser  beat  in  a  molst  climate.  In  the 
interior  dLstricis,  however,  the  heat  is  sometimes  very  trying  to 
Eurcjiieans.  In  Northern  Territory  the  climate  is  of  a  tropical 
(•h.ir,-irtcr,  except  im  ihi-  talile-hinds  where  it  is  coni|Xirali\(_l\  cool. 
()liM.-rvation  has  determined  the  area  of  the  state  adapted  by 
reason  of  seasonal  rains  to  the  growth  of  wheat,  and  in  this  area 
crops  are  almost  certain ;  agriculture  outside  this  area  is,  however, 
purely  necttlativck  The  avenge  rainfall  at  Adelaide  taken  for  a 
period  at  sa  yem  was  31  •104  in.  As  the  rain  falls  at  seasonable 
times  the  quantity  is  sufficient  for  cereal  cultivation.  The  tii.ixi- 
mum  sh.i'.li-  ti'iii|Mrar iiir  riir.riicd  a(  Adelaide  Observatory  in 
IQ05  was  Ioq-7 — da-  hijjliest  for  any  .Australian  city;  the  minimum 
was34'ti  and  the  mean  temperature  61-1. 

Population. — The  population  of  South  Australia  in  i860  was 
114,11a,  and  the  province  was  third  in  importance  among  the 
sutes  forming  tbe  Atntnfauian  group.  In  1870  the  popnktiaiii 
stood  «t  iS3,797t  umI  in  tUo  at  *67,J73;  la  iSge  it  «as  3i94>4i 
ia  igei,  j4«,6ei4;  aad  at  tl»  «ad  «I  isoSt  37S«m8.  These  figures 
are  indoaim  of  the  popcdatiOB  of  NovUicn  Territory,  the  pro- 
vince of  South  Auatnlia,  properly  so-called,  containing  374.398 
inhabitants,  and  Northern  Territor>%  3810.  the  respective  density 
of  the  two  divisions  beinfi  one  i)erson  per  square  mile  and  one 
per  1  jS  s.q.  m,  Tbe  eitimaled  population  of  .Adelaide  in  1905 
was  175.000.  The  i;u:iil)er  01  males  in  IQ05  was  ig7,^S7.  and 
the  females  180,721,  The  births  in  the  s-ime  year  wore 
and  the  deaths  3804,  representing  23-44  and  10  05  p<>r  tooo 
of  population  leapectively.  The  birth-rale  has  declined 
gteatljr. 

Dividing  the  yean  from  1861  to  1903  Into  five-ynribr  gronpa  tbe 
following  were  the  avenge  Urth-ntes^— 


Period. 

Births  per  looo 
of  Population. 

Period. 

Birtha  per  l  ono 

of  Population. 

1 861-1865 
1 866-1 870 
1871-1875 
1H76-1880 
1.H81-1885 

44-14 
40-60 

37»4 

38-a8 
38*5» 

1 8.H6  - 1 890 
1891-18^5 

I89&-I900 

1900-1909 

3448 
31-24 
a6-59 
a4*4ft 

Illegitimate  births  are  less  frequent  in  South  .Aiisi  r.ili.t  than  <  ls<-wherc 
in  Australia;  in  1905  the  proportion  of  illegitinvate  tu  total  births  was 
4-37  °'o. 

The  death-rate  has  always  been  remarkably  light,  not  having 
eaccedcd  13  per  1000  in  any  year  since  tM6,  The  averages  for  each 
qufaiqiiennttf  period  from  tWi  were  as  fdlowa: — 

Period. 

r>eaths  [icr  looo 
of  Population. 

Perkid. 

Deaths  per  1000 
of  Population. 

i86i-ifir.5 
1866-1870 

1871-1875 
I 876-1 880 

l88l-t885 

15-70 
1501 

«5-83 
14-90 
»4-7t 

189I-I89S 
I4i96-I900 
1901-1903 

12  55 
ia-o8 

11-93 
I0-7S 

The  excess  of  births  over  deaths  in  IO05  was  5071  or  13-48  per 
louo  of  population.  The  number  of  marriages  celebrated  during  1905 
was  3599;  this  represents  a  marriage-rate  of  6-8^  per  1000.  The 
number  of  divorees  and  judicial  sepantions  during  the  ten  )-ears 
ckMing  «i^  1908  was  731. 
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The  people  *re  nwinty  of  BrftJdi  nee;  out  of  362,604  persona 
whose  birthplace  was  ascertained  at  the  census  1901, 348,351 
were  of  British  or  Australian  parentage,  the  number  bom  in  the 
Common wcahh  Ih-i'iik  jS.).44o,  :irul  in  Sinrh  Australia  ilsclf 
271,671;  yi<)6  were  born  on  the  rori'iin'm  nl  Kurof>e,  of  whom 
6664  were  Ccrm.m.s,  ami  gji  S<".iniiin.Tvians  .ind  i^H  were 
Cbiocse.  The  loUl  loreiga-born  elcnanl  of  the  (xipuiatiun 
Bumbend  only  3  -j'  o 

The  census  sho«c<l  the  iiuiiih»r  of  I  rcKUvlnnprs  !n  thp  state  to 

be  153,296 — i2o,3.'M  iii.ilfn  .mil  .^2,<v(>s  ■fiii.iii'^.  iiiture,  the 

main  in(luKlr>,  provided  cm|ilu\  i»en(  for  34,lti6  persons,  of  whom 


let  aad  1147.  females,  fmanl  nuaidn  etaptoyed 
4193,  daining  2M8  and  mining  6301.  The  inatartrlal  dasa  may 
M  aivided  into  (a)  pcrwns  engaged  in  manufacturing  industries. 


lB,t4}  males,  6761  females;  (A)  persons  engaged  in  the  construction 
of  building*,  raiKvav  s.  ro,itls.  Sr.,  ^un1l>c^ll^;  S65J,  and  fc)  persons 
enKuxnl  in  niher  nl  (iiii>.ui;>,  7(),S7  -  are  1  !iu  !;>  |>i  r^)tiH 

whose  census  deM.riptiori  is  merely  laUjurcr.  The  eomnicrtia! 
daiSi  including  trades  of  all  kinds  as  wdl  aa  persons  engaged  in 
finance,  nuralicrcd  20,165,  namely  17.080  males  and  3065  females. 
The  professional  class  comprised  5372  males  and  348sTcmales,  or  a 
total  of  8857;  while  ihc  domestic  cla-.-. — l  omprising  pcrs»ins  engaged 
in  providing  l>oard  and  Imlginn.  hotel  and  resLiurant  keejxTs,  .is  well 
as  servant.s — numU'reil  I7.si'"*i.  iminely  males  ami  14,529 

female*.  The  foregoing  eUi»«it  show  Ihc  dittribution  of  cmplovmenc 
amon^t  the  153.396  bread wiaaens;  tho  remainder «l  the  poayhtion , 
comprising  209.30H  persons  (64^094  mahaaad  I45i9I4  temaUB)  were 
dependent  on  the  breadwinncrB. 

Administratim. — ^Souih  Australia,  as  one  of  the  states  of  the 
Commonwealth,  returns  si.t  senators  ami  seven  representatives 
to  the  Federal  parliament.  The  local  parli.imcnt  consists  of  a 
Legislative  Council  atni  a  Hous<-  of  AsscniUly.  The  former  has 
eighteen  members,  elected  by  the  districts  into  which  the  state 
is  divided  for  that  ])ar(H)se.  the  franchise  being  limited  to  persons 
with  freehold  or  leasehold  estate,  and  to  occupiers  of  dwellings 
of  £j5  annual  value;  while  the  .Assembly  contains  42  members, 
elected  by  (3  districts;  the  electoral  qualifications  fur  the 
Aaacmbly  are  the  attainment  of  the  age  of  21  years,  and  having 
bceo  upon  the  electoral  nil  not  lew  than  six  a»ntlu.  Woausn 
kave  the  Hght  to  vote. 

£eeaf  CMtnumnt. — Adelaide  waa  the  first  Auatnlian  city  to 
acquire  the  rl^t  of  scV-piverniiient;  on  the  31st  of  October  1840 
the  first  municipal  elections  in  Australia  n-cre  held  in  that  city. 
There  are  33  municipal  councils  and  142  dintrict  councils  in  (he 
settled  i>an»  of  the  state,  the  area  under  lix^al  government  Ix-ing 
about  43.000  >ii|.  m.  Local  riites  arc  asoessed  ujxjn  the  assumed 
annual  \'alue  erf  the  properties  liable  to  be  rated:  and  the  amount 
of  atich  nwiiinrl  annual  valoo  was,  in  lOO*.  £3,739,808,  and  the 
capital  value  SS  millions.  The  revenne  of  the  vanoua  local  bodies 
in  1905  w.xs  1294.723,  of  which  £170.235  was  obtained  from  rates, 
£3<i,()if<  from  novernnient  endowment  and  fo.?.**?"  from  other 
sources;  ^130.489  was  spent  on  public  worlcn.  The  total  debt  of  the 
local  bodies  in  thai  yiMr  w,%s  £102,261. 

Educalien. — The  South  Australian  system  of  popular  education 
in  its  present  form  dates  from  187S.  Ic  is  compulwr>',  secular  and 
free.  The  comnul^:<ir>'  ages  are  over  9c\"en  and  under  thirteen  years, 
but  children  w  fi  1  have  attained  a  certain  standard  of  ixlucation  .ire 
exempt  from  compulsory  attendanie.  Ki!i^;i(Mis  insiruelion  is  not 
allowed  to  be  given  in  nute  xhouU  except  out  of  ordinary  school 
honrs.  Seooadaty  instruction  is  in  the  hands  of  private  and 
dcnomiaatioaal  establishments,  and  the  unl%'ersity  of  Adelaide  ia 
«eil  cnduwred  and  eflicicnt.  The  sibte  maintained  in  190S  Tee 
Khoola,  with  a  gross  enrolment  of  59.006  pupils,  and  the  avenge 
attendance  was  about  41.807.  The  sum  expended  in  that  year  on 
public,  insrrunion  was  £1151. 5H3.  am!  of  tli.il  amount  £150,000  wa.s 
on  account  of  primary  instruction.  Although  etiucacion  is  free,  the 
instruction  dei>artment  has  a  ■oHll  ee«e«M|  this  in  1905  anMuntcd 
to  £12,783,  of  which  £6131  was  dartved  from  rents,  £3630  from  the 
aale  of  books  and  schotd  material,  and  £6^2  from  fees;  the  greater 
portion  of  the  fees  comes  from  the  advanced  school  for  gins,  the 
remainder  being  paid  by  pupils  attemling  cl.iss<'s  in  .iitricnliure  held 
in  the  public  ho4>Is.  The  .ivcm^;,'  r,ist  ,  ,1  p.riniarv  in^tiuclion  tO 
the  state,  including  cost  of  school  premises  and  maintenance,  is 
about  £3tiia.  4id.  per  scholar  in  avaiaie  attendance.  The  revenue 
of  die  Addaide  IJmvenity  in  1905  was  £31,469,  15s.  7d.,  of  which 
fftA^t)  was  obtained  from  the  government,  ^845  from  fee^  and 
{i'l-'i  from  other  siiurees.  The  numlier  of  students  attending 
lec  tures  during  the  same  year  was  595, Of  whom  166  had  matricj- 
laiiil.  'Ifclniii  .il  edui^iriiui  well  aiKancefl;  the  School  of  Mines 
and  Industries,  founded  in  lt>99,  had  m  1905  an  ea.'olment  of  i6<x> 
atadents.  Private  schools  numbered  213,  with  7::5  tearhers  and 
scholars.  Of  the  teachers  559  wcee  engageil  in  generdl 
,  while  166  wcte  apedally  eM|a|ed  ia  parocular  suoieGta. 


The  peculiarity  of  religion  is  the  strength  of  the  non-Episcopal 
churches.  The  Church  of  England,  which  includes  o\cr  40"  of 
the  population  of  the  other  Australian  states,  claims  i  27  in 
South  Australia;  and  the  Roman  Catholic  Church,  whotie  adherents 
number  33%  in  the  other  colaaiei,  numbm  about  14%  in  South 
AustiHlia.  The  Picabyterian  churehea  have  also  fewer  supporters, 
for  only  5-5  'i,  of  the  population  belongto  such  churches,  compared 
with  13%  in  ihe  ' other  cohjnies.  To  the  Wesleyan  churches 
19  °o  oT  the  population  bdoi^,  to  the  Congngatioiial  churches 
3-7%.  Baptlrta  Litthaiaiia  7'S%,  and  other  Pmeitaate 

about  8*^^ 

/^Motse*.— For  the  year  eading  June  1905  the  ttaie  had  aj 
revenue  of  £a.7(>8,84a,  whkh  Is  equal  to  £7,  los.  3d.  per  inhai 
This  amount  incluiles  revenue  received  by  the  Common«-caIth 
government  on  lichalf  of  the  state.  The  principal  sources  of  pubHc 
revenue  were:  customs  duties  (balance  01  anu>unt  collected  by  the 
t  iimnionwcalth  government;,  £555,692;  land,  income  and  other 
taxes,  £442,030;  railways,  £1,2704^11  public  lands,  £192,337;  other 
revenue,  £527,843.  In  iSjt  the  iweflue  of  the  province  was 
£778.000,  or  £4,  4s  3,1  iM >r  inhabitant;  from  that  year  it  rose  rapidly 
until  in  t88i  it  sIimkI  .11  £2,172.000,  or  £7,  |6«,  lotl.  per  head;  in  1801 
ii  w.is  [2.~\2.i*r.t.  ,.r  <.s.  1  iv  id.  per  head.  The  ex(X!nditurc  for  the 
year  cnde<l  the  30th  of  June  1905  was  as  follows:  railway  working 
expenses,  £746.636;  public  instruction,  £181,583;  interest  and  charges 
of  public  debt,  £1.049.643;  other  services,  £915.261.  The  debt 
charges  amount  to  £2,  lis.  8d.  per  head,  and  aHOrb  a6*aB%of  the 
total  revenue  of  the  state.  j\xainsi  this  nuflt  be  pheed  the  eat 
return  from  service*  upon  whiA  the  l'«in  moneys  were  expended; 
this  amounts  to  alxiut  £746.459,  so  that  tlie  real  burden  of  the 
state's  debt  is  reduced  to  j(J03.l84  per  annum.  On  the  30ih  of  June 
1905  the  public  debt  of  the  state  stood  at  £28.727,895,  which  is 
equal  to  £78,  i.s.  id.  per  head;  and  the  purposes  for  which  the  debt 
was  inrurre<l  were :  railway  construction  and  equipment,  £13,732.567 ; 
water  supply  and  wwerage,  £4,993.638:  telegraphs  and  telephones. 


fi,oio,7.?H:  anil  other  works  and 


not  producinp  direct 


revenue.  £.^  Q'v(i, 45-'.  These  tiKurea  include  the  debt  of  the  .Northern 
Territors .  I  he  amount  of  the  debt  at  certain  periods  beginning 
with  l(k)i  was: — 


Vear, 

Total  Debt. 

Debt  per  Head. 

£ 

£   s.  d. 

lH/,i 

8W>.5r>n 

6  16  8 

1871 

2,H)7,7i«J 

II  13  7 

1881 

1 1  ,ly6,Hix) 

39    2  I 

I89I 

ao.347.«3S 

62    9  2 

I90I 

73  »  6 

I90S 

7I    T  T 

Defrnce. — As  part  of  the  Commonwealth  the  defence  of  South 
.\ustralia  is  undertaken  tiy  the  I"cd<  ral  KONernment.  On  the  31st 
III  1  11  1  i  tiifnT  1905  the  ilcfi  :',!  <■  t.ii.  e  i>f  the  -.ta-e  tntalleil  5'V/,  men, 
com;. rising  1262  jwrtially  paid  troops,  a  paid  staff  of  37  and  3178 

riilemcn.  In  addition  to  toe  land  iom  thera  ia  aoorpa  of  137  mea 
ca^uble  of  being  employed  OB  bcal  war  vaasds,  or  as  a  light  artDlery 

land  force. 

Minttals. — South  Australia,  though  without  coal,  was  the  first 
.Austr.ili.in  coUiny  to  have  a  metallic  mine,  and  the  first  to  jwjssc«s 
a  v:iil'l  mine.  In  1841  the  whet'l  of  a  dray,  going  over  a  hill  near 
.Adelaide,  disclosed  to  view  silver-lead  ore.  In  the  midst  of  the  bad 
timaa  in  1II43  tho  Kapuada  oappanaiiie  was  found.  In  1845  the 
wonderfnt  Bom  Btirm  copper  was  first  wrought.    The  bnd, 

IO,o(X>  acres,  cost  Oo.ooo;  and  for  several  ye.ars  ihe  dividends 
to  sharehiddcrs  were  t>oo"„  ]ier  annum.  The  firsl  coloni.d 
mineral  exiiort  was  30  tons  uf  K-ad  ore,  value  £128.  in  1843.  The 
copper  declined  as  prices  lell.  It  was  £322,083  in  1885,  when  rates 
were  £50  a  ton,  but  £7(i2.j8<j  ten  years  before  with  over  £90.  In 
1886  most  of  the  mines  were  dosed.  Between  350  and  400  m. 
north  of  .Xdelaide  a  very  rich  copper  district  exists.  Lead  is 
very  abumlant.  Manganese,  nickel,  bismuth,  antimony  and  silver 
have  In-en  mineil.  Tir.  is  seen  in  granilii  pl.u  es.  jmn  imiiks  in 
almost  all  formaiioiu  and  in  all  conditions.  There  is  abundance  of 
hie  aiatftiib  aMeaeeBaei  baraiid  other  oiee  rid>  hi  the  metal.  Taliikar 
and  other  nhwe  paid  In  mw.  The  eraoderftd  Sllvefton.  of  Barrier 
Ranges.  In  a  desert,  Is  just  outside  the  boundary,  though  300  m.  only 
from  Adelaide  sidiile  600  from  Sydney.  Gold  was  got  from  a  quartz 
vein  at  the  Victoria  mine,  near  .'\dclaide,  as  early  as  i84f>,  l  ui  did 
not  pay  the  ii>ni|siny.  P.irtLal  yold  working;  li.is  bi-en  1  rn  lu,  1,  I 
at  Mhunga,  &c.,  in  southern  bills.  There  are  rich  alluvial  and 
quaita  goM  mines  in  Northern  Territory,  at  from  too  to  1 90  m.  south 
of  Port  Darwin.  For  the  year  1884  the  yield  was  £77,93^.  Of  1349 
miners  1 205  were  Chinese.  CkjH  ia  now  workcoat  \\aukaringa, 
225  m.  north  of  Adelaide.  Copper,  tin  and  silver  are  found  in 
Northern  Territorx-.  Amoeg  other  minenils  a»heslos.  roofing 
slates  and  fine  niariilcs  mav  lie  named  St)me  forty  \'i'ars  .i^ii 
prei-ious  stones,  especially  garnets  and  sapphires,  were  gathered  in 
the  Rarossa  Hills.  Carbonaceous  material  la  found  at  the  Coorong, 
&c..  yielding  50%  of  oH.  Lahe  Eyre  haa  a  rude  coal.  Kapunda 
matfak  qiiany  i»  a  laeeetii  The  gmt  capper  aunei  at  Meoota  aad 
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Wall.ir.jn  ,ir<  -till  v,,irl,<-.|,  l  iit  the  production  has  greatly  fallen  off. 
Ill  I<A«J  ihi'  valiir  ■•I  i.'iiijiir  r.ii-A.i  in  the  province  was  fjtid.ot^,  and 
the  HTKIH^  pn^luttiDii  Ui  liu  i  iid  ul  that  \tar  aniDUaiiO  to  i-'J.,V 
Th«r  urodutlion  ol  ci>j>iicr  tii  11/05  was  £.j;o,3Ji.  (n>ld  lo  iht'  vahu- 
of  £85.555  woo  in  1905,  bang  chieAy  oottined  in  Northern 
Territory;  the  total  pmductjon  S  gM  prior  to  that  year  wai 
^764.336.  The  value  of  nuncrals  other  than  guUi  and  rop[K-r  w  nn 
dving  1905  was  £96,672.  In  its7i  the  mineral  pr'.(lu<  imn  '<:  :li. 
■Ute  wa«  valued  at  £725.000,  in  1881  at  £4Ji,(xx>,  in  itM>i  .11  £3(>5,o(xi 
aad  in  1905  at  £6^.551. 

Land  Sytlcm.—^The  aggregate  arra  of  South  Australia,  exclusive 
of  tl»  'Nairtbem  Territory,  is  computed  to  be  380,070  aq,  ib.,  or 
a4^,a44<ta>  acres.  AIniit  136.828  sn.  m.,  or  a  little  more  tmui  one- 
thiid.  represent  the  Hmltfi  within  which  the  countn,-  is  at  present 
occupied.  1  he  46  rountirs  prix  !aiim.<l  in  daH'  i'iiilir.u  e  an  are;t  <il 
80.453  HQ.  m.  or  51.4M9.1j20  iu-ri's,  i)(  which  7,'>.S.S..V>5  ^icTfii  are 

Kurcnasea.  365,,526  acrei*  are  partly  purchasetj  and  121,735  acris 
avc  been  erantetl  for  public  purposes,  making  the  total  area 
aiieiiated.  wholly  or  cotmitionally,  8,443,566  acres;  176.537  acres 
CIK  aet  apart,  but  not  ^ntcd.  for  foreit  purpoges,  and  42,870.817 
■ere*  are  still  in  [x)^.iie5sion  of  the  Crown  but  occupied  under  various 
ldnd»  <if  leiuirt'.  <  Itii'iK  fur  [xistoral  purposes.  In  .iddiliun  to  the 
land  alienated,  there  are  17,104.063  acre*  Iwid  dinct  from  the  Crown 
by  IMK  lances  for  fanning  or  gtaiii>g.yiiipoiafci  ^|E|bmM»  tha 
counties  arc  209,61?  aq.  m.  or  l9i,754.iiao;aeiilh.afimidl.  IIOS 
acres  are  purchased.  33  granted  for  paUic  fHUCpaatti 
held  by  497  lessee:,  as  sheep  or  cattle  runs,  leaving  115^'' 


open  for  ftasinral  -^  tiU moin.  if  suitable. 

AtricMture. — Sm  li  .'ui^ii.ilia  is  »-:»M-nlially  an  .igricultural  state. 
In  its  first  establiaiimenl  the  land  was  cut  up  for  sale  into  eighty-acre 
lots  with  the  view  of  settling  the  people  on  arrival,  and  concentrating 
tbem.  insteul  of  having  them  scattered  as  in  the  neighbouring 
roloiiies,  in  which  pastoral  pursuit?  ronipU  icly  dwarfed  the  farniint! 
indii.'irv.  This  wise  proviri  iii  luadi  i  hi  i  i  lmn  for  years  the  supplier 
of  bnM<lstiifT>  In  Sydney.  M<  l|.iiiniii ,  l!ii-.l«in'.  IVrih  and  .\uf  Uaiid. 
As  neiuhliour*  l«rarne  wheal-pniiliicci^,  Aijil.iiilr  men  li.iiili.  harl  In 
seek  markets  in  Natal,  .Mauritius,  the  Ca|K'.  or  even  Lurii|ie.  .At  all 
times  the  Stat*  has  lent  every  assistance  to  agriculture.  As  the 
colony  suffeni  more  from  drought  than  anything  else,  public  reser- 
v'iir>  are  constructed  and  artesian  wells  arc  sunk.  Forest  culture 
h  i..  ^^J.l.^  i.iily  attractt.d  government  attention.  Refore.-.tinK  and 
the  est.il'ii^hiiieni  of  nurseries  for  the  trees,  fruits  and  vegetable*  of 
other  lands  go  luind  in  ImhmL  Huadnds  flf  tknHUf^fil  tfoes  are 
planted  annually. 

The  chief  industry  is  whent  Krowing;  out  of  3,342,626  acres  under 
Ctlltivation  in  1905,  i.757.o.i<>  acri^s  were  under  wniiat  for  grain  and 
317,934  under  wheat  for  h.i\.  In  *on»e  pans  of  South  Australia 
fine  yields  are  iil>taint'i! ;  l.ul  t.^king  it  .i...  a  uhole,  (he  yield  of  (he 
province  is  tight.  During  the  ten  years  1891-1900  the  return  (>er 
acre  varied  from  a  minimum  of  1-7  bushda  in  l897.to  a  maximum  of 
6.1  bushels  in  1893.  South  Australian  wheat  is  of  excellent  quality 
and  strength,  anorwdl  known  in  European  markets,  to  which  the 
province  has  sent  .•'leat  dnce  1850.  There  has  b<-en  lit  tie  expansion 
of  wheat  cultivation  since  18R0:  nor,  inil<'<.<l,  ha.»  there  N'en  an\ 
material  exjiiin^ion  in  the  t.it.il  .irca  under  crop.  I  p  to  the  >e.ir 
mentioned.  ever>'  season  showed  an  additional  area  devoted  to  crlti- 
vation;  but  repeated  failure  of  crops,  due  to  want  of  scasonaMe  rain, 
have  disheartened  farmers,  and  much  land  that  was  formerly  cult  i 

  ^'r  to  ~ 


vated  now  lies  fallow ;  t  .0^7,1 
following  !*  a  statement  of  the 
■MciS^cfiQtervals  from  ihm 


.It 


V««r. 

Acreage  under 
W^t. 

I'roduction. 

.'\veragc  ^  icld 
per  Acre. 

'»86i'' 

1871 

IISHl 
18<JI 
1899 
1900 

Acrta, .; 
310,636 

6q3,!So8 
i.76»,7«l 
".552.423 
1.778.77" 
1,831,137 

1^13.347 
l.757.<»36 

.  ^  Bim1mI&  -  1 
34IA.7S6 

3.967,079 
ts.087.033 
6.436.488 
8.778,900 
8.4S3.«35 
11,353.148 
30.I4S.79> 

..  Buibcl*. 

tt-o 

5-7 
46 
56 
4-9 

4-  6 

5-  9 
II'46 

The  total  area  under  cni^  during  the  same  period  1861,400,717 
acres:  1871,  837,730  acres;  1881,  2,156,407  acres:  1891,1,937,689 
.icres;  19DI,  3,369,680  acres.  In  1905  other  leading  crop*  grown 
with  this  acreage  were:  oats,  56,950  acres;  barley,  36,350  acres: 
potatoes,  9540  acres;  vines,  23,603  ocica;  other  cnnia,  3(>,533  acres. 

vitictutufe  the  province  has  made  conaidcrable  praeress.  and 
aiiByLCerni.ins  .ire  eniplovpd  in  the  industry.  The  prtuhw  tion  of 
Wfaiaibr  the  \car  I1/05  animiiiled  to  3.845,8.53  galliiii.v,  wliil.  111714 
CWt.  of  ciirr.irils  .and  -Ntx^r  <  ^\r,  of  niisins  wen-  .ilvt  made.  Tin*  wine 
iruiiie  '■!  .  vi.llfnt  qii.iiilN,  ami  7i.*','i(<i  gallons,  of  a  total  prtKluc- 
tion  ol  J,^^.S.N53  gallons,  were  exported  in  1905,  principally  to 
London. 

Tha  ptoduction  of  srool  las  been  one  of  the  chief  industries  since 


by  droughts  and  ktw  prices,  so  that  the  export  of  locally-grown  wool 

in  1901  was  considerably  less  in  quantity  than  in  1880,  and  little 
more  than  half  as  valuaMe.  In  iWii  the  colony  carried  3.038,000 
sheep;  in  1871,  4,412,000;  in  1881,  6,8il,ooo:  in  1B91,  7,745,000: 
in  1900,  ^383,347:  and  in  191M,  6,303,330.  The  qiwntinr «  won 
exported  in  tne  ^ear  last  named  was  equal  to  45.214,766  lb,  valued 
at  £1,668.214.  As  a  cattle-brccHlinR  conntp.  Siuih  .Aiistralia  docs 
not  lake  a  prominent  pl.ice  Insiile  tht  thice  i.i-ii  rn  -t.il.  -  of  Aus- 
tralia. The  province  <ie|usiiiml,  in  ii>o5i  'M7  ''V  caillc  ,1*  against 
520.379  in  1904,  347. Wrf)  U  inj;  in  Nnrllirrn  Ti  rnMir\.  In  1S91  the 
mitnl>er  was  677,000,  and  1881,  315,000.  It  was  between  \>Hii  and 
1891  that  Northern  Tenitoiy  waa  stocked.  The  horKS  in  South 
.Australia  number  about  316,356:  the  number  in  t88i  was  159.678. 

Although  there  arc  some  30,000  per«>n»  eng.igt.d  in  one  form  or 
other  f>f  manufacturing,  only  i«.M>4  are  accounti^d  f.ijr  in  the  annual 
statistic*  of  iIk-  state;  these  hands  arc  employed  in  13^  establish- 
incnts.  The  horse-power  employed  in  the  manufactonca  ia  Iti756> 
the  value  of  thcplant  hcing  estimated  at  £l,7^,oacK 

CsaMMrts.— Tne  tannage  of  shipping  entering  the  ports  in  1905 
was  3.635,997,  which  b  equal  to  upK^ids  of  6  tons  per  inhabitant,  a 
ver>'  considcnble  fatlo  comfiiin-d  with  most  countries;  but  this 
tonnage  is  quite  beyond  the  reiniirements  of  the  province,  who.se 
trade  repn-.4-nts  only  about  750.000  tons  per  annum,  and  is  due  lo 
the  fact  til  i:  '"klaida  fa  mpacc  ol  call  for  all  the  great  lines  of 
■teamshii  '.  tr..'liiig  between  Europe  and  Australia;  but  when  cver>- 
allowance  is  made,  it  will  he  found  that  AdeUide  is  a  great  shipping 
centre  and  the  third  port  of  Au»t ralaxia.  The  tonnage  entcnng  at 
AdeLiide  during  1905  was  3, 106.854 ;_  at  fort  Piric,  326.903:  at 
W'all.iroo,  105,228;  and  at  Port  Darwin,  116.9*1-   The  value  of  the 


total  imports  was  £8,439,609,  and  the  total  expons  £9,490,667.  The 
ports  command  the  grgater  part  of  the  tiaoe  <i{  tat  Makan 
and  tnna- Darling  diittieta  of.  New  SMtth  W^tm,  aad  Ob  tnda  b 


HflT 


very  valuabk  botn  to  the  meiclHataaml  the  cail«aysaf  dwprovjnoe. 
The  trade  at  the  perkMb  specified  waa:— 


Year. 

lanpofta. 

Exports. 

Total  Trade. 

KxjKjrts 
of  Domestic 

PRidBoa. 

I86t 
1871 
1881 
1891 
1899 
1900 
I90S 

1,9:4.018 
2,158,033 

5.320,549 
10,051,123 

6.884.358 
8,131,783 
8.439.609 

£ 

2.032,311 
3.582,397 
4.508.754 
10.642416 
8.388.396 

8,133,100 

^490,667 

4.0(4,339 

5.740,4  «9 
9.829,303 
20.693,539 

'5.272,7.S4 
16.253,882 
I7.990>a76 

£ 

1.838,639 
3.289.861 

3.755. 7«  I 
4,810,513 

3.945.045 
3.770.983 
6|illi3l.6t9 

The  great  expanoon  followiiig  1881  waa  due  to  the  opeidng  up  of 
trade  with  the  western  district*  of  New  South  Walea  The  npects 

of  domestic  produce,  the  value  of  which  is  given  in  the  hat  colaina, 
when  compared  with  the  other  figures  in  the  table,  ^.how  howgicatly 
the  province  depends  upon  its  re-export  tnide  1  he  chief  itCflia  of 
trade  are  breadstuffs.  wool  and  minerals:  thi  export  of  brcadstuifs 
is  very  \ari.ible,  dc))cnding  so  largely  ujuis  ihi  r.iinfall,  which  in- 
South  .Australia  is  extremely  uncenain.  In  1WH4  the  value  of 
wheat  and  rtour  exported  was  £3.491. H<^,  falliin;  to  £63^.426  in 
■  886,  and  rising  again  to  £2,197.73.1;  in  1888.  Since  the  y  ear  last 
namctl  there  hjive  been  great  fluctuations;  in  18<>8  the  export  lelf 
to  £361,898;  in  1899  it  wat,  £7»5.34':  >"  '9oo.  £837.642;  in  1901, 
£i,u«,QS9:  ini904.  £1.649.414:  and  in  IMS.  ii«B774i«. 

Jun/iasyr.— The  fint  railway  waa  opened  m  1856,  and  eadintteil 
Adelaide  with  its  port,  and  the  following  year  saw  .1  line  constructed 
to  Gawler,  35  m.  from  Adelaide.  The  in.il.ility  of  the  Knvc  rnment 
to  borraw  mooey  at  reasonable  rates  greatly  retarded  the  construe- 
tkm  of  rallmya  hi  the  provioDe,  and  hi  1C75  there  were  less  than 
300  UL  of  Ifaw:  in  the  oeait  ten  years  800  m.  were  opened  for  traffic^ 
and  in  19M  there  were  1746^.  in  the  state  proper  and  146  m.  in 
Northern  Territory.  There  were,  in  addition,  3^  m.  of  privately 
owned  lines.  The  cost  of  con.MructiiiK  and  t.<|iiipping  the  state  lines 
stooil  at  £14,766.465 and  the  net  ear-ii-  at  £.S.^W.<>90:  this  represi  iii* 
3-64%  on  the  capital  invested.  The  actual  interest  paid  by  the 
stata  upon  its  outstanding  loans  was  in  the  same  jraar  3*79%: 
theic  waa  therefore  a  h>*B  of  o-is*/<>  upon  the  working  of  the  fines; 
but  the  state  claims  that  the  indirert  t>enefitsof  railway  constrticticM 
far  more  than  compensate  for  tlx^  dirtvt  loss.  The  Kfoes  eaminga 
fur  the  year  1905  were  £1,318. .521,  and  the  working  expenses 
£756,403:  the  net  prt>fit  iicr  average  mile  ojien  Ix-inn  £297.  and  (ler 
train  mile  34-68  pence,  in  1905  (he  numlicr  of  passengers  carried 
was  9.870.821.  and  the  goods  tonnage  1. 684. 793.  Souin  Austfiklia 
has  two  gauges,  namely  508  m.  of  5  f(.  3  in.,  and  1,384  m.  of  3  ft.  6  in. 
line.  The  line  joininR  .Adelaide  with  (he  \'iciorian  tiordir,  as  well 
as  several  of  the  tnmlc  l-m  s.  is  on  the  wider  ^;au>;e 

Posts  and  TeUgrafthi — In  1905  there  were  71 1  post-offices  in  the 
state  of  which  399  were  also  telegraph  stations.  The  Inn-inesi* 
transacted  was:  letters  and  postcards  transmitted,  36,230,337; 
newspapers.  6,717.787;  packets.  1,659,775:  aad  tdqpams.  1,344.136. 
The  total  revenue  from  these  services  for  Om  year  1905  waa  £374.893, 
and  the  ocpeaditure  £359>656;  in  these  saaia  are  included  tm 
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telephone  i«««flll«  and  expend  ltd  re,  the  former  amounting  to  £35,815. 

These  sums  arc  rxclusivc  of  n-v<-nm>  ni  i  i\cil  by  the  Commonwealth 
^ovi-rnment.  I  hi  us-  ui  rrlL|i.;i;M..'-.  ni  .\.|..  I.i^ilf  15  rapidly  cxtctiding ; 
in  190S  there  were  clcx  cn  exchangt-s  mui  2264  telephones  in  actual 
■Hb  Thin  were  <x)92  m.  of  telcgnph  line  in  opctauon  in  tlwt  yanr; 
the  lUite  owns  tht:  principal  overland  line  by  wUdi  communinitkm 
with  Europe  and  tlie  iuist  is  maintained. 

Bankini. — The  assets  of  all  (In-  lianks  of  issue  trading  in  South 
Austr.ilia  at  the  end  of  Dfci-nilx  r  Hjo^  amounted  to  £7.415.775, 
and  the  ii.ilnlities  to  £7 i  t-i;  thi-w  Litti-r  cmnprised  deposits 
at  call  and  ut  interest,  (ti.bUj.jSi ;  notes  and  bills  in  ciaiiUtion, 
jSSt^n;  and  other  lialMliii<-:i<  £S2.939>  Amoaf  the  assets  were  coin 
aad  bullion  £1,861,691.  Th*-  Snuth  .\iiatlUHi  people  arc  \Tr>-  thrifty, 
aad  thkty-onc  in  cv-crv-  huniJn^l  have  aoxHims  with  the  savings 
baokl.  On  the  ,^uth  ot  June  11J05  the  depo«ilor.s  nuralwred  126.S21, 
the  amount  of  their  credit  being  £4,^^80.358,  a  »um  e<\ua\  to 
£34,  108.  9d.  per  lii-pusitur.  Taking  deposits  in  banks  of  issue  and  in 
Mvinga  banks  tofcether.  the  total  was  £11,186,639,  which  iscqwtl  to 
£29,       4d.  per  inhabitant. 

AuTHOWTlKS.— E.  G.  Blackmore,  The  Law  of  the  Constilulion  of 
Snulh  Auslralta  (Adcbidc.  1*94);  H.  Y.  I..  Bmwn,  .-1  Rnotd  of  ihe 
Minn,  iif  Sou:h  Australia  (.■\dclaidc.  i.H<)oi;  Jdhii  Kilnii-  liiu«n,  .4 
Pmctical  Treatise  on  Tree  Culture  in  South  A  uitrcUia  (Adelaide.  iHtl) ) ; 
I.  F.  Caaignwe.  Samtk  Amnralia:  A  SImtek  ^  in  H4iSon  tad 
Kcmwcci,  A  HnMMk  ttmpiied  for  Iht  OtmM  mti  Iniiam 
BxUbUiom  in  Lnian.  1886  (.Adelaide.  18S6):  B.  T.  Finniss.  The 
CdnstUmHonal  History  of  South  A  usiralia,  1836-18^7  (London,  i»86) ; 
R.  Clouger.  The  Foundinj^  of  Snulh  Auslnilia.  edited  by  E.  Hodder 
(London,  iSgM  ;  W  ilium  Harcus.  SnuSk  Austriilin:  III  Hiitory, 
Hesources,  Prodiu ttons  and  Stalutics  (London,  1876);  Edwin  Hodder, 
The  History  0/  SouA  AmtnU*,  with  niapa  I2  vols.  6vo„  London, 
1893):  S.  Newland.  lUf  Mr  SmA  Caumin  (Adelaide.  1887):  South 
AialraHm  Ymr  Botk  (iQnt>i905):  T.  A.  CogUu.  ^Mtratsa  owf 
"    "  ■    '(1903-1904).  (T.A.C.) 
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History. — Though  ihe  coast  of  Xorthcm  Territory-  was  well 
known  to  Portuguese  and  Sp,\ni.sh  navigators  early  as  perhaps 
1530,  being  called  Great  Java,  it  was  not  surveyed  till  1644,  when 
Tasraan  laid  down  the  line  of  shore  pretty  accurately.  The 
western  part  of  the  loulhem  roast  had  been  seen  and  named 
Nuyi's  Land  in  1627.  But  Flinders,  by  hisdiicovery  o(  the  two 
gieac  gulfs,  Kangaroo  Island  and  EnoouBter  Bay,  b  1802, 
wa»  tlw  tot  to  nweal  South  Austnlia  praper.  CapUin  Sturt 
J^ffmnrnM  tlw  Mui^  111  tBija^  ud  looked  over  the  UUft  unr 
Adelaide.  ThefiiattodinctAttentknitoaMttleiiientthaewas 
Major  Baron,  who  commankated  with  the  cokntial  office  in 
February  1831.  His  suggestion  was  to  osubiish,  at  no  dMOe 
to  the  British  government,  a  private  company,  that  diould 
settle  a  party  on  Yorke  Peninsula.  He  believed  a  large  river 
entered  Spencer  Gulf.  In  Augu-st  Colonel  Torrens  and  others 
proposed  to  purchase  land  between  132°  and  141  oo.oooacres 
at  5s.  an  acre.  Some  were  in  favour  of  Spcnrtr  t.uli.  others  of 
Kangaroo  Island,  and  a  few  for  the  mainland  towards  the  Murray. 
Metnorlalists  in  i.Sj:  sought  a  charier  lor  tlie  South  .\usiralian 
Associ.ition,  giving  extensive  powers  of  si'lf  government.  Land 
sales  were  to  pay  the  passages  of  free  labour,  chiefly  young 
married  people,  and  no  convicts  were  ever  to  be  sent  thither. 
Lord  Godcrich  did  not  favour  the  scheme,  and  thought  a  colony 
with  free  iiisiitutiuns  might  prejudice  the  interests  of  New  South 
Waks,  while  free  trade  wotild  interfere  with  the  English  navi- 
gatioa  kws.  After  much  negotiation,  the  English  authorities 
Kgarded  the  adbeme  more  favouiafaly,  bat  would  not  consent 
to  give  the  oompany  the  poweia  they  aoui^t.  The  conpuiy 
recnled  in  dnir  dSMaads,  and  ofeied  security  for  the  proper 
observance  of  law  and  order,  wtifle  depositing  cash  for  tlie 
purchase  of  land.  Captain  Sturt  in  1834  informed  the  colonial 
secretary  that  Spencer  Gulf  and  Kangaroo  Island  were  objec- 
tionable, but  that  the  eastern  side  of  St  \  im  i  nt  (  riilf  was 
the  best  lociility.  In  1.S35  the  ministry  got  an  .ict  pass*,!  for  the- 
erection  of  a.  mlnny  under  commissioners  appointed  by  tlie 
Crown,  who  woulil  \iv  ri.'S|ii)r;si!,ile  lor  their  acts  to  the  Bri: i>h 
government.  It  «a>  ;ut.iiii:<  ;1  -hat  a  loc.il  Kovernmrnt  .should 
be  established  when  the  settlement  had  50.000  p<-opIc.  Mr 
Creoige  Fife  .^ngas  advanced  a  large  sum  as  security  to  the 
state.  Though  the  fir$i  settlers  were  sent  to  Kangaroo  Island, 
an  weit  afterwards  gathered  on  the  Adelaide  plains.  The 
ficAoiqr  was  proclaimed  under  a  gum  tree  on  the  aSth  of 
Dfonbar,  (836.  Great  delay  todh  pbce  in  the  auivcy  of  land. 
The  Sooth  Awtnlian  Company  purchased  laige  tracts  from 
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the  commhuiemwf  at  iss.  par  aoe  and  aoM  at  los.  A  tenani 
spccdatlve  tigbSlL  aneated  pnpeaa.  Governor  (jowler  went  into 
extravagant  outlay  on  public  buildings,  &c,  and  drew  against 
orden  upon  the  EngUth  ticasttiy.  Such  difficwitiea  atoae  that 
the  Britbh  nden  had  to  suspend  the  charter  in  1841  and  make 
South  .Australia  a  Crown  colony,  A  revival  of  prosperity  took 
place  when  the  f.irms  were  lille<i  and  poverty  had  taught  pru- 
dence. Copjicr  and  lead  mines  were  subsequently  discovered. 
Kapunda  in  184J,  and  the  Buira  Burra  copper-mine  in  1.S4S, 
greatly  aided  in  the  restoration  of  coramcrcitil  credit.  The  gold 
fever  in  \  irtoria  drew  off  numbers  in  1852;  but  the  good  prices 
then  realized  for  breadslutTs  gave  a  great  impetus  to  farmitig. 

In  1856  the  colony  was  given  its  own  constitution  and  self- 
government.  On  the  attainment  of  autonomy  Governor 
MacDonncU,  in  closing  the  last  session  of  the  then  partially 
nominated  legislature,  nuide  use  of  the  foUowing  wotds: 
"  I  confidently  expect  that  the  extended  political  power  en- 
trusted  to  the  people  of  tUs  eountiy,  and  thie  univenal  sufitrage 
oonoeded  hy  the  new  oonatitvtka,  wiU  prove  la  roality  a  safe 
and  wnsBivatfaw  ncnaui«;  aad  wbQst  caafienting  the 
poa^Me  power  ot  Mlf'-fovcnuMBti  iriD  icsder  atiwii 
more  enduring  than  ever  the  cfaerbhed  ties  of  affection  and 
loyalty  which  link  this  province  to  the  throne  of  our  respected 
and  beloved  sovereign."  This  prediction  appears  to  have  been 
amply  \er:in,|:  South  Australia  enjoys  ;hf  repiitatior.  of  being 
one  of  the  most  progressive  and  at  the  same  t  ime  one  of  \  he  niost 
stable  of  existing  communities.  From  its  origin  as  the  vetilurc 
of  private  enterprise  the  slate  has  passed  ihrough  onlerly 
stages  <if  evolution  up  tn  the  zenith  of  denri'.  rat  ir  t:..ivi  rnnn  r.t 
Such  alterations  as  have  l>ccn  made  in  the  cor.stilutiun  have  been 
in  the  direction  of  a  still  further  enlargement  of  the  franchise. 
Payment  of  members  proved  to  be  the  corollary  of  manhood 
suffrage.  In  1S87  a  tcm|Kirar>'  act  was  passed  for  the  payment 
of  £200  a  year  to  each  member  of  both  houses,  and  in  1890 
the  law  was  made  permanent.  Thus  was  rendered  possiUe 
the  direct  MminanfttMi  of  all  riaimni  Soon  afterwards  the 
parliameBtary  Labour  pnQr  came  into  cnstencs;  this  forms 
a  oonaidefable  pnqportion  of  the  aaembevdiip  of  both  houses, 
and  faidudes  in  its  ranks  men  of  the  hl^iest  btcQigence,  hi- 
dustry  and  eloquence.  In  1894  the  principle  of  "  one  man  one 
vote  "  w.Ts  extended  to  that  of  "  one  adult  one  vote  "  hy  the 
inclusion  of  women  as  voters  on  terms  of  absolute  ecjualily 
with  men.  Diere  is  no  bar  to  the  elei  lion  of  women  lu  parlia- 
ment whenever  the  electors  think  la  to  he  so  n pnsenicd. 
The  deleg.ites  to  the  Fe<leral  convention  and  to  the  Common- 
wealth parliament  were  in  Suviih  .Australia  elected  by  the 
rombinefj  vole  of  men  and  women.  Elections  were  formerly 
hell!  in  sui  ressive  batches,  but  since  i.Sg  ?  lhe\  have  taken  place 
simultaneously  in  all  the  districts.  Electoral  expenses  are 
rigidly  limited,  both  as  to  objects  and  amount,  and  a  declaration 
of  money  thus  expended  has  to  be  filed  by  every  candidate. 
Experience  has  demonstrated  that,  owing  to  the  intniawo  of  the 
personal  element,  general  elections  have  often  MM  to  afford 
conclusive  evidence  ol  the  state  of  the  popular  wQL  AttentioD 
was  therefoR  directed  towards  tlie  roferendum  as  a  mcaas  ot 
obtahiing  an  unqncstioaaUe  ytrik/t  OS  important  poblic  iaiMi, 
although  no  general  stattlte  wss  fonnulated  on  the  subject. 
In  1806,  at  the  general  elections,  the  following  questions  were 
submitted  to  the  electors:  "  Do  you  favour  (i)  the  continuance 
of  the  present  system  of  education  in  the  slate  schools?  (2)  the 
introduction  of  scriptural  instruction  in  the  state  schools  dkiring 
sfliool  hours*  (3)  the  payment  of  a  c.npi!alion  grant  to  denon.i- 
natiiinal  .schools  for  secular  resulls  ? '"  \n  overwhelming 
majority  pronounced  in  favour  of  (1)  and  against  (3)  and  (3). 
.\gain,  in  i8(kj.  a  direct  vote  was  simil.'irly  taken  on  the  question 
of  household  franchise  for  the  legislative  council.  Undoubtedly 
the  practical  application  of  the  referendum  in  South  Australia 
facilitatetl  the  adoption  of  this  principle  in  the  ratification  and 
in  the  metho4l  of  amendment  of  the  Commonwealth  constitu- 
tion. The  right  of  the  Second  Chamber  to  suggest  amendment* 
to  bais  which  it  baa  not  power  to  amend  was  borrowed  by  the 
Commonwealth  fnoi  the  constitution  of  South  Ansttalb,  aa. 
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•ko  mw  tlie  idet  of  ft  atondtuwous  dissolution  of  both  houses 
as  a  Bcui  «(  ovcBCOUiing  possible  deadlocks  between  the 
cIhubImi*.  At  one  unoog  many  improvements  in  parliamentaiy 
pnoeduie  may  be  mntkuied  tbe  pcacUce  «(  pennitting  bills 
Lapsed  owing  to  praragatioo  to  be  replaced  on  the  ootke  paper 
in  the  ensuing  session  by  motion  without  debate. 

In  partially  wttlivl  ctniiurirs  such  as  South  Australia  the  Crown 
'tnolicy  rit.il^  linancc  in  cn^rosiinftlWSttMttiM  of  tlwlfgirfe^ 

turc,  but  lime  |(<jca  on  ^  fchtive  bnportaiice  of 
theie  subjects  vanes  in  inverse  ratio.  The  earticr 
budgets,  compared  with  those  of  later  ^'ears,  when 
the  country  had  become  more  ftilly  dewlopwl,  might  be  s-iid 
to  resemble  the  finances  of  the  niirx  n.-,  whereas  the  mitl:tl  .ili<  ji- 
atiotiR  of  land.  compriMng  the  iiiu»i  central  and  most  valuable 
blocks,  iin .  NNiriK  sLir[j;is«.'<J  l.ittr  transactions  in  significance. 
Many  |ihaf>es  of  public  Kpinion  as  to  the  method  of  disposing  of  the 
Cnwn  lands  have  been  witnessed.  A  general  review  indicates 
ckarly  that  the  change  has  been  uniformly  in  the  direction  of 
imoviflC  irapodiments  an'l  iorreasing  facilitieH  for  the  seltlt-mcnt 
of  the  people,  either  as  fri  t  huMcrs  or  as  state  teiiaiit!>.  on  llii'  ].>:;i|. 
{jliderlheaurtiMn  svstem  tlu'  1  inrl  was  .illuttcd  to  the  highest  liitliii  r, 
With  the  rt-5iilt  tli.i;  the  p.i\  nient  of  ihv  jiiirrhas-money  frifiiienily 
edwusted  the  resources  of  the  Ktllcr,  and  subEcqucnt  relief  had  to  be 
afforded  by  reliiintiM  of  thaootKlitiaaaof  tbeacieeaMiit  to  puicbase. 
Eventually  land  board*  wmo  created  to  allot  adectlon*  to  applicants 
at  low  ratis  and  deferred  purchase.  Perpetual  leases  are  now 
takine  the  place  of  absolute  alienation.  The  tenure  is  eiiually  good 
for  all  pur)K)se«  of  the  bona-fMle  settlor,  and  capital  which  wocld 
otherwise  l>e  >uiik  in  arquiring  the  freehold  i>  si't  fri-e  for  nialviiij; 
improvements,  pure hasinij  tnathineiy  and  the  nianifuM  rciiuirunicrits 
of  efhcicnt  husbandr)'.  Small  blacks  of  30  acres,  <ir  ii<<l  i  xreidin^' 
£loo  of  unimproved  x-alue,  can  be  obtained  by  working  men  in  the 
vicinity  of  towns,  thus  on  the  one  hand  affonling  the  neccssao' 
supply  of  agricultural  UI>our  during  the  busy  seasons,  and  on  the 
oiner  hand  |>ri)\  idini;  a  hnttn  -icirl  whirh  the  hfjidcrcan  with  advan- 
t.ii;r-  (  ;hi\.ar  .11  -l.irl.  limi  s  when  urieni|  li i\ <.-d.  PnAi^iiin  was 
n;.nlr  unilcr  the  t  I'imt  Settlemciu  .Act  of  l»97,  for  the  repurchase  of 
larK<'  '  Stales  for  .i(;ricultural  purposes;  these  lands  are  leased  to 
farmers  at  an  avx-rage  rent  i>f  alxjut  4}  %on  tbe  value.  The  industry 
of  wheat-growing  has  received  an  unpetui  through  tbe  system  of 
drilling  in  a  small  quantity  of  phosnhatic  manure  with  the  seed. 
By  this  mean.-!  exhaustctj  lan<t»  li.ive  Ix-en  rr^lorcd  almost  to  primi- 
tive fertility.  Vine-growing  his  r.^v,  l>e< nme  one  of  tlie  sm-  a' 
industries,  anil.  owitiK  to  s!riii^;en(  prerautiuns.  the  state  a-iiiaiiis 
frii-  finin  tne  «-i!ur^;e  of  phylloNer.i.  The  ureal  bulk  ol 
AgrtatHan  the  unalienaicil  land  of  South  Australia  is  held  in  huge 
aarflKMsnarcsw  fay  Cnwn  tenants,  known  as  squatters,  under 
initoiif  Inaifi.  wMeh  now  have  a  currency  of  43  >-ears, 
with  ■ecaitty  of  tenure,  in  1893,  when  the  unemployed  wx-rc  ver>- 
numennn,  the  government  established  co-ojierative  vill.-igo  settle- 
ments on  tnu  ts  of  land  adjoining  the  river  Nlurray.  Sexeii  of  these 
an-  now  in  existence  as  irrifiation  coliii;ies.  The  water  is  raised  from 
the  river  by  rotary  pumps,  and  distributed  by  means  of  channels, 
after  the  plan  adt^ed  at  Renmark.  By  the  aopliutian  of  water 
to  tbe  aojacent  sun-steeped  soil  milca  ef  worthlem  mallee  scrub 
have  been  converte<l  into  vistas  of  vineyards,  orange  groves  and 
orchards.  The  paramount  importance  of  water-ii-upply  and  con- 
servation has  nreiveil  evrr-inf rea.sing  recognition.  The_  He<'iaI<K) 
reservoir  has  a  caiiacity  of  8oo,oo<j,o(«)  gallons,  .ind  from  its  <ji>5  m. 
of  trunk  mains  a  district  of  over  l,txx).ooo  acres  is  reticulated. 
The  siij)|ily  of  .^delaille  and  its  vicinity  hait  fxrn  reinforced  by  a 
reservoir  at  Happy  \'.illey,  having  a  contour  of  about  "1  hiv;h- 
water  mark,  and  containing  2,950,000,000  gallons.  The  n-s.  rvoir 
was  formed  by  the  construction  of  an  earthen  embankment  -'<>45  It 
long  and  72  ft.  high;  this  U  from  theOnkiii>aring;i  river tlinHi|;h 
half  a  mile  of  siti'l  main.  (>  ft.  in  di.uf.r  ler,  .in<l  t,\  m.  <if  liinnel. 
Works  on  a  larpe  scale  have  alxi  lieen  constnieiiil  at  Uiind.divr 
and  liarossa.  I  he  custom  for  m.inv  years  |>.is!  has  U-en  toconstntct 
these  and  other  great  public  works  departmcntally  instead  of  by 
contiact.  Many  artesian  wells  have  been  sunk  oai  the  muiea  for 
travelling  stock  in  the  interior.  The  bores  of  some  of  the*  eaeeed 
3000  ft.  in  depth,  ami  tlie  aupply  varies  from  2ao,<ioo  to  t/nttfitxt 
gallons  a  day.  Around  ■ome  61  these  wells  in  the  far  north  planta- 
tions of  date-|)altn»  have  viplde<l  excellent  results. 

Stuth  .\usiralia  was  foiimleil  when  the  tide  of  the  laissrz-faire 
regime  was  miming  high,  and  a  patriotic  bias  in  the  customs  tariff 
was  regarded  as  an  unwarrantaUo  mtriction:  it  is  therefore  not 
surprixmg  that  free  trade  should  at  the  outset  have  received  many 
adherents.  There  were  not  wanting.  h'i«e\  <-r.  some  who  saw  clearly 
tlMt  a  country  almost  entirely  c>cii(.ii.l  in  primary-  production 
would  jirove  Im!  i  li.irreti  field  f..r  the  riilti\alion  of  the  many-sided 
a<  ;i\  lry  neii  -- m,  r  .  .  i ,|t  te  national  life.  It  was  also  main- 
tained that  if  imiiii  eiiieiiis  were  ^iven  to  capital  to  embark  in  home 
industries,  a  chra(x;ning  of  the  product,  due  to  approrimatian  of 
supply  and  demand,  would  ensue.  In  accordance  with  these  view*, 
a  protective  tariff  was  adotMcd  in  i  W5.  Two  years  later  the  duties 
'   The  eatablithnent  of  Banufactuies 


and  ne.s  itniustrK?  npenod  a  career  for  youths  of  inventive  and 
mechanical  apiitu<le,  and  in  several  instances  the  predicted  reduction 
iopriccof  tbeprotoctedaiticlahoabeanatrikingly  manifeMOd. 

One  of  the  most  notable  dewlopnwim  in  public  policy  cowiited 
in  the  extension  of  the  sphere  of  the  state  so  as  to  embrace  activitka 
formeriy  considered  to  he  solely  within  the  province 
of  private  enteri'"^-.  Railways  from  the  outset  hawT 
been  government  undcrtakinijs,  so  also  have  liccni 
waterwoilcs  of  anv  degree  of  magnitude;  telesraphs 
and  tdephofies,  tanm  o^-er  by  the  Commonwealth,  have  always 
been  regarded  as  stale  monopolies.  A  public  trustee  undertakes, 
when  desired,  the  administiauon  of  estates.  In  1893  a  sute  bank 
was  established  to  provide  farmers  with  the  neccs9ar>-  working 
capitiil  at  lowest  current  rales  of  interest.  A  state  produce  dOp6t 
uas  als.)  or^anizetl  at  the  same  time  to  assist  farmers  in  placing 
their  pr<«Jute  tt)  the  U-st  advantage  on  the  world's  markets. 
Produce  is  received  by  the  department  of  agriculture,  prepared  for 
shipment,  certified  as  to  quality,  and  graded-  Small  parcels  from 
a  numlx-r  of  producers  are  grouped  UtgBther  in  one  consignment  and 
shipped  at  tne  lowest  rates.  The  government  of  Soutn  Australia 
also  iindi-rtakes,  if  »•>  <lesire<l,  to  ,->cl  its  a^fnt  in  I^jndon  for  tbe  con- 
si,;nor.  and  tr)  arranf;e  for  the  sale  of  his  ijpjduce;  to  that  a  farmer 
«ho  has  no  re|tres<  riiaiive  at  the  jHirt  of  ileslination,  but  is  desirous 
of  asi  ertainiii>;  »  hei!n  r  a  i  r  ii'  liO-  trade  can  lie  established  in  any 
class  of  prrjduce,  has  only  lo  send  the  goods  to  the  d^pdt,  and  await 
the  arrival  of  a  cheque  when  the  sale*  accounts  come  to  hand.  Aa 
advance  amounting  to  three-fifths  of  the  valtie  of  the  produce  at 
is  made  if  desired.  Wine  shipped  through  the  produce  dftiftt  is 
analysed  and  examined  in  bulk  by  government  e\|>erts,  and  if  found 
to  Ik-  both  sound  and  pure  is  sent  to  the  bonded  der>At  in  l.ondon 
«irh  .1  r.  rtilK  ite  to  that  effect:  this  is  ntorded  on  the  label  of  the 
t>uttles  in  which  it  is  retailed,  under  the  name  of  the  "  Orion  "  brand. 
Cyanide  woria  ham  been  erected  in  varioua  centres  for  treating  ore 
raised  by  minen  working  in  the  neighbinirhoad.  State  amdtera 
for  copper  ore  have  been  built  at  POtt  Augusta,  but  are  not  now  in 
operation.  There  is  a  Factory  Act  permitting  the  establishment  of 
wages  boards,  and  also  lesisUtion  providing  for  a  weekly  half- 
holi'lay  and  the  e.irly  cl'isin^;  of  sltops,  .A  comttul^^ir)  (  om  ili.iti- in 
Act  deals  with  the  prevention  and  settlement  of  industrial  disjiutes. 
The  Kight  Hon.  C.  C  Kingston  was  the  pioneer  in  Australasia  of 
legislation  of  this  dcscriptiom  These  measures  were  at  first 
denounced  by  some  as  Socialistic,  and  were  rejEanJed  by  many  as  an 
undue  interference  with  private  enterprise.  Stjme  of  the  state  aids 
were,  however,  spi-eilily  r(c<iRni7ed  as  afTordin.;  additional  incentives 
to  industry,  ami  by  eri.d .lin,;  ;ir'"lii<  ers  .iiirl  workers  to  obtain  a 
U-tter  return  for  their  lalnmr  may  fairly  tie  held  to  have  assisted 
r.ither  than  lo  ha\e  retarded  private  enterprise.    In  a  Umus 

on  butter  exporteii  to  the  world's  markets  was  successful  in  bringing 
into  existence  a  fully  equipped  export  trade.  Public  opinion  in 
South  .Australia  has  little  tolerance  sdth  laxity.  Children  are  pre- 
ventctl  from  selling  articles  ;n  the  streets  after  8  p.m.,  and  are  not 
alliiwnl  to  fetch  lieer  fmin  public-houses.  The  age  of  consent  has 
lieei)  niise<l  to  17  years.  Tm-  nntittration  by  me<llcal  men  of  cases 
of  pulmonar\' t  iil k  tr  nhcis  to  i lii-  li »  .il  .ml  fti  .rii  ie-v  is  i .  lul-jit^-. 

No  pains  liavc  been  spared  to  keep  pace  with  modem  impro\'e- 
ments  in  popular  edocatioo  aa  an  indispensable  feature  in  dem<jcr.icy. 
South  Auttralfai  hokb  in  tevcrmt  and  lovinj;  memory 
the  name  of  John  .^ndcrson  Hartley',  the  onginator  of  "  " 
the  .state  school  system,  who  died  in  1896,  and  to  whose  character 
as  a  man  iini!  sreiiius  as  an  organizer  the  schools  of  South  Australia 
will  remain  .is  a  |xrrennial  monumeni.  Sch<Kil  fees  for  children 
under  the  cotnpul>i>r\'  age  of  IJ  were  abolished  in  1891,  aivd  in 
|.Si>8  the  older  chiklren  were  also  admitted  free.  Students  in 
training  have  now  the  advantage  of  a  two-years'  course  at  the 
uiii\x-nuty.  Technical  education  has  received  much  attention.  A 
foundation  was  long  ago  laid  in  the  primary  nchools  by  the  inclu- 
sion of  ilmwing  as  a  compulsory-  subjivt,  and  by  afTorfling  .'acilities 
fi  rr  manual  training.  In  l>^^')  tlie  South  .\u^t  r.ili.iii  School  of 
.Mines  and  Industries  w.is  established,  niiri  under  the  presider>cy 
of  Sir  Lan^on  Bonvthon  proved  a  most  valuable  in!>tiiution. 
Other  technical  schools  are  in  operation  in  industrial  and  mining 
centres.  A  reserve  of  a  acres  is  attadwl  to  all  new  country 
schooils,  and  mrstemaiic  les.sons  in  praetieal  agriculture  are  given 
by  m.tny  teachers.  In  onli  r  to  encourage  tree-plantine.  a  yearly 
school  holid.iy  deM  -i  i)  to  thi-  purf>i>se.  and  kn'iwn  as  .\rb<ir  Day,' 
was  established  in  tssd.  With  a  similar  object  the  state  has  dis-^ 
tribute<l,  free  of  (  !-.,irv;e,  5.000.000  forest  trees  to  3 1, 000  persons. 
Over  i,.2su.ouo  vines  have  also  been  given  away.  The  boys'  field 
club  (1887).  with  the  motto  "  The  Natutalte  lovta  Ufc.*^  under 
the  directron  of  Mr  W.  C.  Graiby,  was  one  of  the  pioneen  of  Nature- 
study.  A  state  secondary  school  for  giris  has  been  for  many  years 
self-supporting,  and  in  1897  secondary  agricultural  schools  for 
iKiys  were  organi«-<l  in  Adelniile  and  other  cent re^s.  Half  the  scbcKjl 
hours  of  each  da\-  in'  -[lent  in  the  class-room,  the  remainder  lieing 
devoted  lo  wctrkshop,  M<\  and  laboratory  practice.  An  agri- 
cultural coUeee  at  Roaewonhy.  as  m.  north  of  Adelaide,  imparta 
a  high-daas  theoretical  and  prscticiu  training  in  the  various  branchee 
of  agriculture,  indudiiw  viticulture  and  wine-makii^  Tlie  fe« 
chaijjed  is  £30  a  year,  {iKlud{m.baaid  and  loi|gii«.  Infomiatiaa 
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as  to  practical  and  scientific  hiislvmdrv'  is  dis8fn)inai«l  among  (he 
fannera  by  aMUSOf  nn  agricultural  burrau,  with  numerous  branches 
thraugtaout  the  country-.  A  journal  is  published  conjuintly  by  the 
departments  of  agriculture  and  indu»tr>-,  contaiainK  Kport*  of 
the  proceedings  of  the  bureau*  and  article  by  government  experts, 
toi^cther  with  industrial  topics  and  matters  of  Interest  to  artisans, 

un<l  ilso  i>,irticul.ir>  tMrnished  by  the  hboOT  buicau  as  to  prospects 
of  «mployiuent  in  various  district*.  (J.  A.  Co.) 

SOUTH  BEND,  a  city  and  the  county-scat  of  St  Joseph 
county,  Imliuiia,  at  ihc  head  uf  iiavigiUion  and  i  ii  the 

southern  bend  (hence  the  numei  of  the  bt  Joseph  riverot  Michigan, 
and  (by  rail)  86  m.  E.  by  S.  of  Chicago.  Pop.  (1900).  35.01W. 
of  whom  8601  were  forcign-bom  (including  3053  Poles  and 
3401  Germans);  (1910,  census),  53,684.  Land  area  (i')o6), 
6-2  sq.  m.  It  is  served  by  the  Grand  Trunk,  the  Lake  Shore 
&  Michigan  Southern,  the  Michigan  Central,  the  New  Jersey 
Indiana  tt  iUioois^  the  Chicago,  Indiana  &  Southern,  and 
the  VamUk  ndliniiyi»  and  hy  font  inteF-wban  electric  lines. 
AaMms  tin  ptinc^  buildings  are  tlw  dty^hall,  the  county 
couTt-hooae,  the  pubUc  library,  and  the  OUver  NbteL  In 
Notre  Dame,  a  suburb,  arc  St  Mary's  College  and  Academy 
(Roman  Catholic,  chartered  1S55)  for  girls,  and  the  univcrbily 
of  Notre  Dame  <lu  Lac  (Roman  ('atholic,  first  opcnctl  in 
1842,  and  chartcrc<l  in  1844!.  In  i<iio  the  university  had  87 
instructors,  1005  studcnt.s,  and  a  iilirary  of  do. coo  volumes. 
It  is  the  headquarters  of  the  order  oi  the  Holy  Cross,  whose 
sisters  have  charge  of  St  Mary's  College  and  Academy.  South 
Bend  lanlicd  fourth  among  the  manufacturing  cities  of  the 
State  to  1905.  Its  industrial  establishments  include  carriage 
and  wagon  works  (those  of  the  Studcbakcr  Bros.  Manufacturing 
Company  being  the  largest  b  the  irodd),  plough  and  agricul- 
tural madune  works — the  Oliver  Chilled  Plow  W'orka,  founded 
by  James  Oliver  (iSj^-irxx)),  being  particularly  well  known — 
the  wootl-'.vijrk'.ii^;  dt'partnu'n'.  the  Singer  Sewing  Machine 
Company,  iron  and  blcol  fouiidties,  llour-mills,  and  ;>a[itr  and 
pulp  mills.  The  water-supply  is  obtained  from  ijj  artiiiaii 
wells,  with  a  daily  capacity  of  aUjut  34.000,000  gallons.  South 
Bend  was  the  site  of  an  Indian  village  and  of  a  French  trading 
post-  It  was  settled  about  iSio,  laid  out  about  1831  (when  it 
became  the  county-seat  of  St  Joseph  county),  iDompoiatcd 
M  a  village  in  1855,  and  chartered  as  a  city  in  1865. 

SOUTH  BBTHLBHEH,  a  borough  of  Northampton  ooonty, 
PewHiylvania,  U.S.A.,  on  the  Lehigh  riva,  about  57  m.  N.W. 
of  PhKadelphia,  and  opposite  BetUdwm,  with  wUdi  it  u  con- 
nected by  bridges.  Pop.  (iQoo),  13,241,  of  whom  3322  were 
foreign  bom  and  115  were  negroes;  (io>o  census),  10,073. 
It  i-  :^rvc:i  by  the  Leliigh  Valle.w  the  riiiladcli.liia  Keadinp;, 
the  Central  of  New  Jersey  and  the  Lcliigu  is:  New  England 
railways.  The  borotigh  is  the  seat  of  Lehigh  Uni\ersity. 
This  institution  was  founded  in  1.S65  by  .Asa  Packer,  who  then 
gave  8500,000  and  60  acres  (afterwards  increased  to  115  acres) 
oi  land  in  the  borough,  and  by  his  will  left  to  the  university 
Ubrary  $500,000,  and  to  the  university  an  endowment  of 
$1,500,000  and  a  large  interest  (about  one-third)  in  his  estate. 
The  onivenity  was  chartered  in  1S66;  it  embraces  a  school  of 
tcduMloiy,  imh  counes  in  dvil,  mechanical,  metallurgical, 
mininft  dectrical  and  chemical  engineering,  electrametallurgy 
and  chemiatiy,  and  a  school  of  general  literature  (1878),  with 
.  classical  and  Latin-scientific  courses.  In  iooS-iqoq  it  had  68 
instructors,  1720  students,  and  a  l:l)rary  of  1:7,000  volumes. 
The  principal  buildings  of  the  university  are  Packer  Hall  (iK6<)K 
largely  taken  up  by  the  depiut  incut  ot  civil  engineering,  the 
chemical  and  metallurgical  laboratory,  the  physical  and  elec- 
trical engineering  laboratory,  the  steam  engineering  laboratory, 
Williams  Hall  (or  mechanical  engineering,  &c.,  Saucon  Hall  for  the 
English  department,  Christmas  Hall,  with  drawing-rooms  and 
the  offices  of  the  Y.M.CA.,  the  Sayie  astronomical  observator>-. 
the  Pudtcr  Memorial  Cburch,  the  mdvetdty  Ubiaiy  (1S97). 
dannitflriea  (1907)  ^vcn  by  Andrew  Carnegfe,  Drawn  Memorial 
HaU,  a  students*  crab,  the  college  commons,  and  a  gymnasium. 

South  Bethlehem  is  the  sec  of  a  P-itis'iii'  F.piiiropal 
bishop.  The  Bethlehem  Steel  Comi>any  manufactures  here  iron 
aod  steel,  inchidiBg  Beasemer  steds,  snnoor  plate,  ated  rails, 


I  government  ordnance,  drop  forgings,  iron  and  stcd  castings, 
stationary  engines,  gas  engines,  hydraulic  pumps,  projectiles, 
steel  shaft  and  pig  iron;  zinc  is  smelted  and  refined;  aod 
there  arc  large  hosiery  and  knitting  mills,  and  silk  mills  and 
cigar  factories.  The  totd  vdue  of  the  borou^'s  factory 
products  inCNSBed  bom  S9,9<>4,o54  in  1900  to  tis,ai5A^i  &i 
1905,  or  S3-3%> 

In  1846  a  water-cure  was  established  where  St  Luke's 
hospital  now  stands,  in  the  adjoining  borough  of  Fountain 
Hill  (pop.  in  1000,  1 214),  and  for  a  tew  years  this  attracted 
a  considcralilc  ntinibcr  of  visitors  during  the  summer  seastiti. 
In  1S53  works  were  established  for  the  manufacture  of  white 
oxide  of  zinc  from  a  calamine  found  here,  in  tl'.c  next  year 
metallic  zinc  was  produced,  and  in  1865  the  first  sheet  line 
made  in  America  was  rolled  Iwie.  The  howwgh  ma  inooi^ 
porated  in  1865. 

SOUTHMOINnk  a  tomuUp  of  WocoeStcr  county,  Maanuto- 
aetta,  U.SJL,  «a  tiw  Quinabaug  river  (which  here  falls  i6s  ft.), 
about  so  m.  S.S.W.  of  Worcester.  Pop.  (igoo),  10,025,  of 
whom  3468  were  foreign-bom;  (tgio  census),  12,592. 
.\rea,  about  20  sq.  m.  The  township  is  served  by  the  New 
York,  New  Haven  &  Hartford  railway,  anti  by  inter  url/an 
(eleitricl  lints  to  \Vorcc.slcr  and  Springfield.  The  .Southbridge 
public  library  (1870)  contained  22,000  volumes  in  iqio.  Optical 
goods,  cotton,  woollen  and  print  gootis,  cutlery  and  shuttles 
arc  the  princi|)al  manufactures;  in  11)05  the  value  of  the  totd 
factory  product  was  t4,iQi,8sj.  The  factory  d  the  American 
Optical  Company  here  is  prabably  tlw  largest  of  its  kind  In 
the  world. 

In  i8ot  a  poll  paifab,  named  the  Second  Rdlgtous  Sodety 
of  Charlton,  and  popularly  called  Honest  Town,  was  formed 
from  the  west  part  of  Dudley,  the  south-west  part  of  CbarltoD 
and  the  south-east  part  of  Sturbridge;  and  in  l8x6  tfab  parish 

became  the  township  of  Southbridge. 

Si  -Ii.  Ur.a^ti  pnbliiihed  (1901  si|q.)  by  the  Qdoabatig  Historical 

SixiLi\  of  Souihl>rid,;c. 

SOUTH  CAROLINA,  a  South  Atlantic  state  of  the  United 
States  of  .Vmcrica,  and  one  of  the  original  thirteen,  lying  be- 
tween latitudes  32°  2'  and  35'  17'  N.  and  between  longitudes 
78"  and  83°  acf  W.  It  is  bounded  N.  by  North  Carolina, 
E.  by  North  Carolina  and  the  Atlantic  Ocean,  S.E.  by  the 
Athutic  Ocean,  S.W.  and  W.  by  the  Savannah,  Tugdoo  tBd 
Chattooga  rivers,  whidi  separate  it  from  Georgia.  Its  totd 
area  is  30,989  sq.  m.,  and  of  this  494  sq.  m.  are  water  surface. 

Surfijfe  Fealurrs. — South  Carolina  is  mainly  in  the  Coastal  Plain 
and  f'iedniont  Plateau  ri  i,i.  but  in  the  north-wc&t  it  extends 
sU^hily  into  the  App,il.ichi.in  Mountain  region.  Locally  the 
Coastal  Plain  icgiaa  is  known  as  the  low  country,  and  the  Pied- 
mont Plateau  and  Appalachian  Mountain  region*  are  known  as 
ilie  up-country.  The  coast,  about  200  m.  in  length,  is  generally 
|i>».  For  60  m.  south-west  of  the  North  Carolirui  border  it  i»  un- 
lirokeii  and  lined  with  a  smooth,  harti  brsich  of  light-coloured  sand, 
but  Ukrw  this  it  becomes  irKrcasingly  broken  by  esiuaries  ami  is 
lineiJ  with  Hat  ami  low  )iea-i.-<lniids  that  itKre-asc  in  sire  am!  number 
toward  the  Georgia  bortlcr.  For  about  10  m.  Kick  fiuiii  thr  <ii.isi 
the  Coastal  Plain  region  is  occuj>ivd  xery  largely  by  i>alt  marshes. 
Then,  although  stilly  continuing  iut,  the  surface  rise*  at  the  rate  d 
about  3\  ft.  per  mile  for  40  m.  or  more;  li^yond  thi*  It  rise*  more 
rapidly,  reaches  a  maximum  elevation  in  Lexington  county  of 
at>out  7(M>  ft.  above  [he  sea,  ant!  iKt-oines  inrreasinglv  broken  into 
rollitii;  pl,iti  Miis  a:id  deep  v.illi  vs  t  1  the  Fall  Line,  which  marks  the 
ln.iiiMilar>'  tM't'.vceri  the  (  lai-tal  ['l.iiii  .iiui  the  Pi<-<lmont  Plateau, 
t  lii«  line,  at  which  the  M>uih-east  llowing  rivers  fall  from  higher 
levels  in  the  ciystaliine  rack*  of  the  Piidment  Flatsan  down  to 
somewhat  lower  levd*  in  die  sMCer  rocks  of  the  Coasid  Plain, 
iKisseb  in  a  general  south-west  dlmction  from  the  North  Carolina 
border  north-east  of  Cheraw  thTOagtl  Camden  and  t  iilumbia  to  the 
Savannah  river  ojiiHWiite  .\ucu«»a.  fiwrcia.  The  Piedmont  Plateau 
region,  rising  i;radually  frurn  an  rUAatiun  <i(  alx>ul  500  ft.  idong 
the  F"all  Line  to  1000  ft.  or  more  in  the  north-west,  b  a  ftuleau 
broken  into  unduhitincridges and  deeply  cut  \'allcys.  In  the  itniall 
section  of  South  Carolina  which  is  traversed  bv  the  Appalachian 
Motint.iin  region  a  few  mountains  of  the  Blue  I^idge  rise  abruptly 
from  the  foot-hills  to  3413  ft.  in  Mt  Pinnacle,  3218  ft.  in  Caeaaia 
Head.  an<l  ,^157  ft.  in  Fable  Rcvk.  The  highest  point  in  the  state 
it  Si-ivifra--  Mipuntain  1354''  •''  'n  the  Blue  Ridge  and  on  the  North 
Carolina  state  line.  The  mean  eievaiion  of  the  eatirt  state  i*  about 
3S0  ft.  The  prifldpd  riven  rise  la  tlw  Appalachian  MouMdns 
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»nd  flow  south  cMt  into  tbt  Atlantic  Oceaa.  In  the  middle  RCtion 

ific  Snntee  rivrr  b  rormed  by  the  confluence  of  the  Watcree,  whkh 
U  known  in  North  Camliaa  as  the  Catawtna.  and  the  LonEarec. 
whkh  is  in  turn  formed  bv  the  Broad  and  the  Saluda,  and  the  h«.sin 
of  this  system  embraces  al»ut  onL-h.ilf  the  area  of  the  stale.  In  the 
iiDrth-easl  the  (irvat  Pcdec  am!  i  -  trl!  nt.iDi  s — the  Little  IV<1<--', 
Waccamavk'  and  Lynches — arc  whully  within  the  Coaatal  Plain,  liul 
the  main  ttreem  >•  a  continuation  b«ow  the  Fall  Line  «f  tke  Yadida 
river,  wluch  riae*  in  the  mountaina  of  North  CanAM.  On  the 
Geeicia  bankr  tiie  Chattooga  riv«r,  rising  in  tlie  Blue  KUge, 
becomes  trfbutarv  to  the  TugaJoo,  which  in  turn  become*  tributary 
to  the  Savannah.  The  Combahee  and  the  Kdiito.  in  the  «nilh- 
e.isi,  .imi  the  Ulack.  north  of  the  Siint«-<',  are  the  ;irni.  ii  al  riv^•r^ 
that  rine  within  the  Coastal  Plain  and  How  direct  to  tnc  ocean. 
In  the  Piedmont  Plateau  rciiatt  the  cuncnt  oi  the  riven  it  usually 
•wift,  and  not  infrequently  there  are  falls  or  rapids;  but  in  the 
CoMtal  Plain  region  the  current  becomes  sluggish,  and  in  times 
«f  high  mter  the  riverx  itpre^id  over  wide  arens. 

Fauna. — 'nu-  princip-d  animaU  and  Wrds  in  South  rnmlina  are 
deer,  rabbits,  ■.ijuirrils,  o|K)».-*um!i.  mu«k-rats,  raci'Km^,  minks, 
geese,  ducks,  wild  turkeys,  "  panridse "  (quail  or  Inbwbiic), 
woodcock  and  snipe.  Fona,  ban,  woU-es,  Ivnx  (wild  cats)  and 
otten  are  very  rare,  nnd  pumaa  (panthers)  and  t>cavers  Iohk 
■CD  tSaappearcd.  Common  amonf  liirds  of  prey  are  owls,  hawks 
aid  kites,  and  there  are  many  turkey  buzzards.  Song  birds  are 
nunerouitand  c>(  iiuiny  varieties:  among  them  are  thnKhci;.  mocking 
bbds,  blue  biriU,  rubiiit,  wmis,  rliiclciiiki-s.  warltlers.  vireos, 
Bparrows,  bobolinks  (reed  birds  or  rice  birds),  meadow  larl.s 
and  orioles.  In  the  bays  and  lower  nonma  of  the  river!)  arc  |»r- 
poiteB,  whiting,  sea  baas,  channel  baaa,  ahad.  sturgeon,  mullet, 
drum,  blucfish.  snappers,  shcepshead.  weakAsh  or  Miiieieagiie. 
group«^,  and  several  other  kinds  of  fish.  ()>ster»,  rralw,  snrimp  anil 
terrapinii  are  also  abundant  here,  and  in  the  inlaml  streams  are 
some  pike,  perch,  tnjut  .mrl  tntti'^h. 

fUtra. — From  the  number  of  palmcttocs  along  the  coast  teuth 
Carolina  has  become  popularty  known  aa  the  Palmetto  state. 
Scarcely  less  oonspicuous  for  some  distance  from  the  ocean  are  the 
roagnoflas,  the  live  oaks  draped  with  long  gray  mos.*,  and  the  rce<l- 
covered  marNhen.  In  the  sw;iin|i«  ther*-  are  opresges  and  son.e 
gum  and  bay  tree*.  In  most  of  the  uplands  of  the  Coastal  Plain 
Rgion  the  lonn-leaf  pine  is  predominant,  but  Ur^;L-  «.ULr-na;.> 
and  undcrgrowths  of  several  other  oaks  and  of  hii  korics  arc  not 
uncommon.  On  the  Piedmont  Plateau  and  in  some  of  the  more 
hilly  and  hcavx'-soil  sections  below  the  Fall  Line  there  is  some 
short-leaf  pine,  but  most  of  the  trees  in  these  Mrtion*  are  ol  the 
hardwood  varietieji:  ileriduou.s  Oaksi  are  twni  common,  hut  beech, 
birch,  ash,  maple,  black  walnut,  chestnut,  iv^camore  and  tulip 
trees  also  abound.  On  the  mountains  arc  the  cucumber  tree, 
laurel,  white  pine  and  hemlock.  Among  indigenous  trees,  shrubs 
and  vines  that  bear  edible  fruits  or  nuts  the  State  ha*  tho  black- 
benyi  grape,  pawpaw,  persimmon,  plum,  cnlnpple,  btckor>', 
dmUMltand  hazel  nut.  The  KnKli>h  walnut,  pecan,  apple,  aprirnt, 
pear  and  cherry  are  al-n»  rultivated.  Iloth  metlicinal  anrl  llowerir^; 
phuits  are  exceptionally  abundant:  a  few  of  the  former  arc  ginseng;, 
anakeroot,  hloodmot,  hnwi  ImmimI,  ttentughwort,  rcdroot  (Ctano- 
ttnt  ilm«r»eaiinr),  horw  mint  and  wild  flax,  and  prominent  amon^ 
the  latter  arc  jessamines,  azaleas,  lilies,  roaes.  vioiel»,  hone\'-su(  UK- 
radgokien-nxf .  Venus's  flytrap  is  found  along  the  cuii>t . 

Oimalt. — Along  the  coa-x  the  rlim.ite  i«  comiiarativily  mild  aiul 
equable.  At  Charicston,  for  i  \nrivpli-  t'rr  mean  winter  tcmiKratiire 
is  51*  F.,  the  mean  summer  temperature  81°  F.,  the  mean  annual 
temperature  66*  F.,  and  the  range  of  extremes  from  104*  F.  to  7*  F. 
or  97*  F.  Toward  the  north-west  the  mean  winter  tern perst lire 
decreases  to  47°  F.  at  Coltimbi.i  and  lo  40*  F.  at  Greenville ;  the  mean 
summer  lernperat  ure  de\  re.i-('>>  only  to  80*  F.  as  far  as  Columbia, 
but  from  there  in  ' irrenville  dei  nMses  to  Jj"  F.;  and  the  mean 
annual  lempTitiire  d«-r»"a'»-s  to  6j°F..  at  Columbia  and  to  s^"  V. 
at  Greenville,  The  range  of  cxtn-mes  increases  to  lOS"  F.  (106°  to 
-»')  at  Columbia,  and  then  decreases  to  loa*F.  (97*  to  -5°>  at 
CrecnvHIIe.  The  greatest  ran^e  of  eviremes  in  the  stale  is  from 
11'  F.  at  S,intiirk,  t  nimi  <lJl!^l^■.  ii'.  t  itirn.irv  lf*90,  to  106°  F. 
at  CdIii  nhi.i  111  An^:u-^t  nji^i-  l  or  ihi'  nli  ili  --.itr  thi'  nii';in  annn.d 
temperature  is  almut  63'  F.,  the  mean  vuttimer  t  'niperature  7<>°  F., 
and  the  mean  winter  temperature  44°  t',  In  nearly  all  sections 
January  is  the  coldest  month  and  July  the  wa'-nicst.  The  mean 
annual  rainfall  for  the  state  is  about  49  in.,  and  its  distribution  is 
cacdlent.  Extremes  for  the  x-arious  sections  range  only  from 
S,'?'4  in.  at  Charleston  to  44-4  in.  at  Statelmrg,  in  Sumter  <  otini\  . 
Seventeen  im  hes,  or  more  llian  oni  -thinl.  falK  ilnring  the  vuniiniT. 
and  for  the  other  season*  the  range  is  only  from  10  1  in.  for  autumn 
to  ti^  la.  for  winmr.  Smw  ia  uncommon  in  the  south-naat  of 
the  state,  and  lAcnaver  there  Is  a  snow-storm  the  snow  usinlly 
melts  as  It  falb;  but  In  the  centre  and  north-we^t  occasionally 
covers  the  gnNind  to  n  flepth  of  several  inches.  The  |)revailing 
winds  arc  from  the  south-west  .iloni:  the  roast,  from  the  north-«i«l 
in  the  iiDrth  i rnir.d  .*rtion.  iiivl  fr  im  the-  west  in  the  west  section, 
Tornado  winds  sometimes  occur  in  the  west  section,  and  the  east 
icnini  omuMaaUy  MCcrs  tiwn  Waat  Indian 
5Wlh— !■  iMcnl  dM        af  die  ~ 


are  such  aa  have  been  fonnad  bjr  (ha  ttisintegration  of  tho  under- 
King  rocks.  These  consist  mostly  of  granite  and  gneim,  but  in 
the  north-centni  aectioa  there  I*  trap-ruck,  and  in  the  south-east 
section  some  slate.  Ob  the  more  level  area>  of  the  Piedmont  Plateau 
the  granitic  soil  is  a  grey  mixture  of  siml  an<l  clay,  but  on  the 
hill-.ine-.  Ill  the  ri\er  basins  it  is  a  hea\\  clas  of  reddish  colour, 
the  sand  having  been  washed  down  to  form  the  soils  of  the  Coastal 
Plain.  In  all  sectiona  of  the  Piedmont  Plateau  the  subsoil  is  a 
reddish  or  yellowish  clay.  In  the  upper  sectk>n  of  the  Coastal 
Plain  region  the  soil  is  for  the  BHWt  pOR  a  loose  Mild,  but  lower  down 
it  IxMinu-s  fiiur,  more  tenacious,  and  connfiuently  more  fertile. 

.  I  ;:.-ii  »/,'«/■/•. — The  number  of  farms  in  South  (  arolina  was  93,1^164 
in  itSSo.  115.008  in  1890  and  ].S4.l(>ti  in  UK">-  the  number  for  the 
t  wo  l.ist  nameil  >  e.in<  not  including  larnis  ol  Icsi,  than  3  acres  and 
of  relatively  xnildl  productivity.  The  total  acwoft  in  farms  in 
1880  was  i3,4,S7.f'i3  acres,  of  which  4132  acre*  were  improved; 
in  1890,  13.184,652  acres,  of  which  5,J55.237  acres  were  improved; 
and  in  1900.  13,985,014  acres,  of  which  5.755.741  aiTc*  were  im- 
proved. The  total  value  of  farm  property,  with  improvements, 
ni.irhinery  and  li\^^t■>lk.  «as  **4,079,7tJ2  in  I8*>0:  >lU).84g,2;i 
(average  value  per  farm,  il04JJ  in  1890;  and  |IS3,591,IS9  uverage 
value,  toSo)  in  1900:  while  the  average  value  per  acre  of  farm-land 
increased  from  S9.09  in  1890,  to  $10.98  in  1900.  01  faraw  of  lOOO 
acres  and  more  there  were  1635  in  1880  and  loio  in  1900;  of  Ijc- 
twccn  500  acres  and  1000  aires  there  were  3O93  in  i(<ho  and  2314 
in  1900;  of  50  aires  and  lis^  than  100  acres  there  were  13,612  in 
1S80  and  29,(^4  in  tgoo;  cif  20  ai  ri-s  anil  less  than  50  acres  there 
were  3688  in  i»8o  and  5261  in  1900.  Farms  worlted  by  owners 
numbered  46.645  in  I880  and  60471  >9°*>:  cash  tenants, 
21,974  in  1880  and  57,046  in  1900:  by  dtare  lenanu.  25,245  in 
iRHo  anil  .17.«^«  in  1900.  Of  the  155.355  farms  in  the  stale  in 
Kjixi.  s.T.^lSi  were  wurkei!  t!\  m  i^riK-s  ol  whom  22-2 '^i.  were  tWHWn 
of  their  f.irnis,  49^7  "„  cash  tenants  and  27 '9 %  share  tenants. 

The  state  long  out-ranked  all  other  states  in  the  growing  of  riie, 
but  this  industr>'  has  declined,  and  South  Carolina  is  no«  >urisif~ed 
bv  both  Louisiana  and  Texas.  Cotton  is  the  state's  most  valuable 
crop.  The  cotton  product  of  the  state  in  1889  was  747.19"  bales, 
in  1899  it  was  881.422  bales,  and  in  1900,  1,095,000  Kiles.  'ITie 
prineifKil  cereals,  with  the  amounts  and  values  of  the  crops  in  1NJ9 
anil  1909  are:  Indian  corn,  17.429.610  bush.  ($9,149,808^  in  lt>99 
/.nd  37.041,000  bush.  (S33.337.ooo)  in  im:  wheat,  1,017419 
Inish.  (J9S8,I58)  in  1899  and  3,810,000  BlMI.  (»5-S63^000)  » 
n>oo.  Oats,  2,661.670  bush.  ($1,226,575)  '899  and  4.431,000 
bush.  ((3.190,000)  in  1909.  Rice.  47,360.128  U)  If  1 ,3()<>.528) 
i:>  1899,  on  23,726  farms,  nearly  half  of  the  total  number  (48,155) 
iif  ri<<  f  irms  in  the  I'nited  States,  whiih,  however,  detreased  to 
JTfi.ixio  bush.  ($433,000)  in  1909.  The  r>e  frop  •9'37*  bush. 
<»I8,409)  in  1899,  and  39,000  bush.  ($55,000)  in  1909-  Other 
important  craps  are;  tolncoo  19.P95.970  lb  ($1,297,293)  in  1899, 
and  32.ooo,(XK)  lb  ($2.,t36,ooo)  in  n^oi^:  hay  and  fomije,  213.249 
tuns  (>;,304,734)  in  l>^y).  and  nf  h.iv  alone  »ii,ooo  tuns  (f  1.^56.000) 
ill  igoq:  |Kitalo<»,  3..Vx*,957  bush,  ij I .s.^K.-^'S)  in  1)m)<>  and  765,o<xj 
bush.  I  *.'*Kii.iKiii  I  in  I>><">. 

jVoiifij. — The  value  of  the  mineral  product  of  the  state  was 
?t..H34,i^4  in  I'^oj.  $2^05,203  in  1907  and  ?2,o8i.oki  in  i<)o8. 
i :  e  toi.il  value  >>!  the  prolucts  of  maiHlfacturing  industrn'->  i  a^ed 
!■  1  nniiiii<  u.i^  f iS.5r>^.(kS;  in  |i>oo.  or  I7-2",.  of  the  tuial  vjlutx 
cl  i!u  |iri>!u'.  1  I'l  all  m.iriiil.ii  ! iiriiiK  imliistries.  The  rr.osi  valuable 
t\n-i\f  mineral  is  pho«phate  rock,  which  is  found  in  a  belt  70  re. 
lonK  by  .30  m.  wide,  extending  from  the  mouth  of  the  Brood  river 
near  Port  Royal  in  the  auuih-easi  to  the  headwaters  of_  the  Wando 
river  in  the  north-east.  The  i  hi,  f  dcjunits  are  found  in  Bcrkelov, 
Dorchtster,  Charieston,  Colleton  and  Beaufort  cotmties,  at  the 
bottom  ol  rivers.  20  to  yi  ft.  in  depth,  and  on  land  at  an  elevation 
but  little  alKive  mean  tide.  Its  lumnierclal  value  for  the  n  .oiu- 
f.iiture  o(  fertiliser  was  c»taulishe<l  in  I867.  and  the  mining  of  it 
iH'san  soon  aftcrwanto  in  the  Ashley  River  region.  The  airount 
mined  in  I8fi8  was  13.2612  long  tons:  In  1002.  3i3,.l65  long  tons; 
ani  in  lt)<*.  225.495  lon^  tons,  valu«-d  at  f989,«Hi.  1  he  valee  of 
other  minerals  produced  in  IfK>8  was  ai«  follows:  (.ranile,  J297.874; 
(lay,  5110,636;  .ind  mona?i;f.  ?l3.i94.  The  |>r"Kliitt  and  value 
<i(  mimr.il  waters  was  7^1.754  i?li>5.lSj  i  in  1907  anil  271,572 

p.ils.  ($70,937)  ill  1908.  Nlinerals  which  were  not  mined  com- 
mercially in  1900  include  asbestos,  which  occurs  in  Spartanburg 
and  Piclecna  ODunties;  fullen'-carth :  graphite  in  Spananburg  and 
Crcenvillc  counties;  iron  ores  in  the  nortti  and  north  we.-l  nirtiuns 
of  the  state:  iron  pvrile?,  in  S|urt.\nliurK  .ind  N'ork  luuiiiii-.  t.ilc, 
bismuth,  ochn-.  pvriie^.  ^mIcii.i.  brown  coal,  malachite,  phosphate 
of  lead  am!  turMi-^ 

Manufactures.  I'he  number  of  factories  in  South  Carolina  in 
1900  nw  1360,  in  1905.  1399';  the  amowit  of  capital  in%-ested 
in  rach  cetablishments  was  $62,750,027  In  1900.  and  in  190$ 
5113.422.224:  the  value  of  prishirts  in  lOoo  wa«  $53.335.8":  jn 
1905,  $79,376.J().' ;  and  the  aM  r,iK'-  number  of  wage  earners  in 


'The  special  censu>  m  njc.s  was  lontined  to  manufacturct 
under  the  factory  system,  and  the  statiaiics  above  (or  1900  have 
been  reduod  to  the  same  standard  to  make  them  compMSDie 
with  the  fltatiatiGa  for  I90S- 
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Hxcept  in  njumber,  the  rural 


nnmbcr  of  rami  fMMMtmailtt  in  1900  «*«  "74:  >»  >90JS.  it79 
and  the  nurober  of  urttan  establiahments  in  1900,  195;  in  1905. 
230;  but  the  capitalization  of  the  rural  establishments  increased 
from  $50,057,912  in  iqno  tn  fq7,<)42,l>*S  in  >'>"5;  while  that  of  the 
url)an  mcrfiised  timi  $i  z.'-i^.io^  tu  $15,480,039;  the  value  of  the 
protlucts  of  the  rural  oublishiueiit*  increaaed  from  S41  ,>;,1o.»i6 
to  164.867,74^;  while  that  of  the  urban  atablishnettt»  ri-aMi-cl 
from  $11,404,^5  to  (i4,4&8,5i4;  and  the  number  of  cmpioydii 
in  rtiral  e»tablishincntB  incfiaaed  from  36,616  tt>  3^744*  iriuie  choie 
In  urban  establikhments  increajsed  from  7409  toM97.  More  than 
half  of  the  m.%nufacturing  cstablishiiientK  were  engaeed  in  the 
manufacture  of  cotton  goixU,  of  lunil/cr  and  timber,  of  fcrtili«-rii, 
of  i'i>tion  s«ed  oil  «wd  cake,  of  lumber  and _planing-_iniU  products, 
of  cai 
goods. 


of  car^  and  JOMnl  ihop 


aiHl  pi 
i,  ana  < 


of  hMiay  and  knit 


The  naaitfacture  of  cotton  Moda  «w  much  the  moct  iioponant 
induitry  in  1900  and  i^jos,  and  ahoirad  a  remarkable  |rowth.  The 

capital  invested  in  this  industry  was  J39,25R,f)46  in_  ttym  and 
f*^.337i429  in  1905;  the  value  of  the-  priHliui:,  was  i'Hy.jiiMif) 

in  I9<x>  and  $49,43^' ,644  in  1905:  the  ;i\ i-t.i^,c  1  iSkt  oI  wajic- 

earners  was  30,^01  in  19<X)  and  37, .'71  '.11  Hyuj.  and  the  anicxiiU 
of  wages.  $5,066.8,^0  in  1900  and  >7,7oi.(>«9  in  1905.  The  number 
of  establishments  in  1900  was  80,  and  in  1905.  laji  the  number  of 
producing  spindles  in  1900  was  1,431,349.  and  in  1905,  aJU^jOf^a; 
and  the  number  of  looms  in  1900,  42,663,  and  in  1905,  73,703. 
The  use  of  domestic  cotton  incrciMd  from  485,094  bales  in  1900 
to  $$5,467  bales  in  1905,  and  [he  amount  paid  for  this  cotton 
lacfeaacxl  from  $1,^.909.520  to  1,451  ,l5^^  In  ti-.u  sii me  period 
the  amount  of  foreign  cotton  ustt!  iin  :t.i-«d  from  210  bales  in  1900 
to  3633  bale*  in  1905,  and  the  amount  paid  fcHT  it  fhUB  in 
1900  to  $318,030  in  190^.  The  prinapal  product  ^of  the  mills 
was  plain  cloths  for  printing  or  coBveiting.  of  a  quality  finer  than 
No.  38  warp,  of  whirh  there  we«B  praduced  333,850,981  sq.  y<u., 
valued  at  $14,007, 4iK'  in  1005,  an  compared  with  97.343. .V^'  >  ''■"•• 
valued  at  $.i,i7i,i')ft  in  I'tuti.  Other  products  an<l  their  in 
1900  and  1905  were  ax  follow*:  brown  or  bicachcti  sheetings  and 
shirt in^;s,  283,105,383  sq.  yds.  ($1 1,553-"73)  ">  '9^  and  248.777474 
sq.  y<ls.  ($12,035,854)  I"  «9"S;  yarns  for  sale,  34,85^,616  lb 
fiM6i,09O)  in  1900  and  3«  045.397  |b,  (|6rfl7t79S)  "»  «905: 
Aim,  116.467,334  sq.  yds.  ($,S.375.oi7)  <•>  1900  >na  M.$5t,799 
•g.  yds.  (S5.344.146)  in  1905;  luill^  ami  -latecns,  11,379  713  sq.  yds. 
($iSs,484)  in  iiKKiand  45^220488  sq.  yds,  {$2,175,651)  in  1905. 

The  value  of  the  proilui  t-->  of  othrr  industries  in  1900  and  I90S 
were  ai  f<i!luws:  Luuil>cr  ainl   ti::;li<r.  5^(..).p,;iC2   in    1900  and 


colion-!iCcd  oil  and  cake,  103,4^5 


-4-5  '9"** 

 J^JiiS  in  M05;  fertilizers,  $4,883,506  in  i<ioo  and  $3,637,576 

!a  190$;  lumber  and  pianino-milt  products,  including  siish,  doors  and 
blinds,  $1,016,338  in  1900  and  $1,478,581  in  1905:  nosicn.-  and  knit 
goods,  $393,237  in  1900  and  $1,078,682  in  1905;  cars  and  gc:  ural 
shop  construction  and  repairs  by  steam  railway  comiunies, 
$691,361  in  lc)oo  and  Si. 080,990  in  1905, 

Foreili. — The  principal  lumber  resource  of  South  Carolina  is 
yellow  (or  "  southern  }  pine,  and  there  is  also  a  small  quantily 
of  cypresii.  The  stand  of  yellow  pine  tn  the  slate  in  1880  was  esti- 
m.)ted  at  5316  million  ft.;  and  in  1905  it  was  estimated  at  3.163 
million  ft.  The  value  of  the  lumber  product  inaeaaed  from 
$i.i<>K.K.sn  in  i8.sn  ti>  $5,207,184  in  i(>oo.  Some  use  is  also  made 

of  t!i<'  Imi.  .t  rcsoun  cs  ,.,('  the  state  in  the  manniwtun  of  VeiMer, 
pa[x?r  iHiIp,  turiKMUine  and  other  chemicals, 

/'..  rics  — The  total  yield  of  the  sutc's  fisheries  in  tyo»  ww 
8.i74,403  K>>  valued  to  tbe  fishermen  at  $263,023,  which  w  an  tn- 
Cfcaae  over  that  of  1897  of  2,894^17  lb  and  of  $53,567  in  value. 
The  number  of  petsons  employed  in  1903  was  3713,  an  increase 
over  1897  of  1574;  the  amount  of  capital  invested  in  1902  was 
$320,723,  an  increase  over  1897  of  $i46.36t>.  The  oyster  fisher^\ 
lepresentei!  in  ic>o2  aliout  45";,  of  the  entire  value  of  the  states 
fisherit--.  tht  rat.  h  in  th.il  year  being  6i%9.70O  bush.,  valiietl  a: 
$118,460,  ,ui  ini  riasc  over  1897  of  474,800  bush,  and  S73.IOO. 
The  amount  and  value  of  other  catches  in  1903  were  an  (ollnws: 
urMlinR,  606.300  lb  ($30,118);  sea  botM.  7<>9.545  *  (S27.3.64): 
shad,  434,I.U  lb  ($20,782):  il.im,  jS.lil  bush.  (}.ii,94«):  shnmp. 
306,.5(X>  lb  ($13,453):  terraiiiii.  2-;. =,21  tti  iS.s.s.soi ;  mnllel,  I38,<k)o  lb 
($3782);  jpwfish,  79,5tX)  III  iSirv*:;  iVi-innel  Uass,  io.mxw  Hi 
($3.i5<>l;  s<iueteai;iie,  ■^.=i.7i>o  ':-V"S'i'',  "li.irk.  9i>,fioi)  th  (5iH<x)/. 
Other  fiish  taken  include  the  sheepshead,  drum,  grou|x-r,  strijicd 
bass  and  croaker. 

TnniportaHomj— The  cfttef  tallway  systems  of  South  Carolina 
ai«  the  Southera.  the  Seaboard  Air  line  and  the  Atlantic  Coast 
tine.  The  railway  milcai^c  of  the  state  w.is  .33>5'4?  °'} 
of  lamiarv  1909.  Inland  water  communication  it  furnished  by 
stM  i.il  r..i\ iiiahle  rivers.  Between  1816  and  I826  the  ^t^iie  i  xim  ihUhI 
upon  internal  improvemenu  $1,713,626,  a  large  prt  of  which  was 
— '  fff  iMdldiag  cainis  raund  the  rapida  of  five  nveia; 


>ln  this  clas^  are  indiidod  tbe  manufactures  of  Oolv  four  cities. 


Charleston,  Columbia,  Greenville  and  SpartanbuiKi 
tioooor 


in  1900 


between  1878  and  1900  the  United  States  govemn>ent  expended 
16,1063,1693  upon  seven  rivets  and  three  harbours.  The  Savanaak 
River  is  navigable  from  Savannah  to  Augusta.  Creorgia  (30ia  m.), 
where  its  mean  low  water  depth  is  3  ft.,  ana  from  .Augusta  to  Peters- 
burg. Georgia,  for  fbtboats.  Other  navigable  streams  are  the 
Warramaw,  to  Buclcsvillc  (50  m.);  tbe  Great  Pedcc  to  Smith's 
Mills  (52  ni.j ;  the  djoinr,  to  StrawU  rrs  Ferr>  i  jo  m.);  the 
;\shley,  to  Lambs  (13  m,J ;  the  Edisto,  to  Guignard  Landing  (260  m,); 
the  South  Bdiato,  to  the  North  Edisto  (ii  m.);  the  Beaufort,  to 
the  Cooeaw  Rkc.-  (ii  m,) :  and  the  Santce,  to  tne  confluence  of  the 
Coflgawe  and  Watette  nven^wliich  ate  MvinMeforfti ' 
The  ports  of  fltttry  aM  ChaiiesiuB,  Baaufort  aad  Geotnatown* 

Poptdntion. — The  popul.-stion  in  r.SRo  was  995,577;  in  1890, 
1,151,149;  in  1000.  1,340,316;  and  in  1010,  1,515,400.'  In 
only  one  other  stair,  Mississippi,  in  iqoo  the  neprocs  exceeded 
the  whites;  in  South  Carolina  58  4%  of  the  total,  or  782^321, 
were  negroes  or  of  negro  descent,  and  41-6%  were  whites;  but 
there  vas  a  slight  falling-off  in  the  percentage  of  negroes,  ihlt 
having  been  59-9%  in  189a  Of  the  total  population,  99-6% 
were  natlve-boin.  There  were,  in  1900,  551,436  native  whitea; 
5,538  persons  of  foingn  Urth,  i»  In&ns  and  67  Chinese. 
CM  the  inhabitants  bom  in  the  United  States,  29,521  were 
natives  of  North  Carolina,  and  13,544  were  natives  of  Georgia, 
and  of  the  forcign-fiorn  2075  were  Ciirmans,  and  1131  were 
natives  of  In  land.  Of  the  total  jMipulalion,  17,658  were  of 
foreign  p.irni'age  ir.  either  one  or  tM)th  parents  were  foreign- 
bom  and  2503  were  of  German  and  i(>07  of  Irish  parentage 
on  both  the  father's  and  the  mother's  siile.  In  iqc><)  there  were 
in  the  State  655,93^  incmljcrs  of  dilTerenl  religious  denomina- 
tions, of  wiMm  the  Baptist  bo<lics  were  the  strongest  with 
341,456  communtcants;  the  Methodist  bodies  had  349,169 
mcnbeit;  $5.S33  wne  Pieabytciians;  13,659  wen  I^itbmim; 
10,317  tseie  Rwnan  Cathi^cs;  and  8557  were  Protestant 
Episcopalians.  From  1S90  to  1900  the  urban  p'>pulatioa 
(i.e.  in  places  with  4000  inhabitants)  increased  from  84^459  to 
157,111;  the  semi-urban  population  {i.e.  population  of  in- 
corporated jilaLes'i,  <ir  tlie  appn iximate  equivalent,  having  less 
than  4000  itiliabiiaiits)  increased  from  93.551  to  104,352; 
while  the  rural  popuhuion  (/.(•,  population  outsideof  iiuurp.:jrated 
places)  increased  from  073,130  to  1,078,853.  The  principal 
dtka  are  Charleston.  Columbia  (the  capital),  Spoitanbuig, 
Greenville.  Sumter,  .\ndcrson  and  Rock  Hill. 

Admiiiiitration. — South  Carolina  was  governed  from  1670 
to  1719  under  the  Carolina  provincial  charter  of  1665,  from  1719 
to  r776  imdcr  oonuninioia  and  instractiou  from  the  Down, 
and  after  1776  under  the  conatitutiMS  of  1776^  177S,  1790^ 
1865,  1868  and  1895.  An  amendment  to  the  constitution 
may  be  proposed  by  either  bOQte  of  the  Icgi.^laturc;  if  it  is 
approved  by  two-thirds  of  the  members  elected  t  ^  .ith  it  must 
then  be  submitted  to  the  people  to  be  voted  on  ,it  the  next 
general  clettion  for  members  of  the  state  hou.si-  of  represi'nta- 
tt%"cs,  and  if  it  receives  a  favourable  vote  of  a  majority  ,ind  sub- 
sequently a  majority  vole  in  each  house  of  the  ne,\t  general 
assembly  it  becomes  part  of  the  constitution.  \  constitutional 
convention  to  revise  the  constitution  may  be  called  by  a  l«0> 
thirds  vote  in  each  house,  suhaequently  ratified  by  a  majority 

vote  of  the  electors  of  the  st.ltc. 

ElTective  protection  against  a  possible  restoration  of  negro  rule 
seems  tu  have  been  aimM  at  in  the  auflfiage  provisioas  of  the  new 
constitution.  Two  plans  of  rniattation  were  provided,  one  tempo- 
rary, the  other  permanent.  Up  to  the  ist  of  Januarv  1898  all 
fieritons  otherwise  qualified  could  reilater,  previded  tWy  could 
read  any  sec  tion  of  the  constitution  or  unJerttand  and  explain 
it  nl'.en  reati  tu  ;heni  by  the  registration  olliror.  .ind  all  ihtmiiih 
so  rei;islcre(!  were  qualified  voters  for  life.  The  obvi<ni-  intention 
was  to  disfranchise  illiterate  negme,',  but  n<it  ;lliter.ite  whites. 
Under  the  permanent  plan,  however,  this  distinction  will  gradually 
disappear.  Those  who  shouk)  apply  for  regiftTacion  after  tM 
1st  oi  January  1898  must  be  able  to  read  and  write  any  section 
of  the  constitution  submitted  to  them  by  the  registration  officer, 
or  must  show  that  they  have  (laid  all  taxes  for  the  previous  \Taron 
property  worth  S300  or  more.     Other  rcriuircment-i  for  voters 

*  .\ccording  to  prc\iou»  censuses  the  population  wa.-.  as  follow.*; 
1790.249,073;  1800,345.591;  1810,415,115;  1820.  502.741 ;  1830, 
581,185;  1840,  594n}98;  1850,  668.S07;  i860,  703,708;  1870, 
7081606. 
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art:  ntideace  in  the  sute  for  two  ytm  (except  that  miniaten  in 
clwf|e  of  <MBani«d  churches  and  tcacben  ol  puUk  tcbooi*  need 
Iwve  m  iMuenoe  in  the  state  of  «ix  months  only),  in  the  county 

for  one  year,  and  in  th«-  nolling  precinct  for  four  months,  and  the 
(ayinent  six  months  bctore  election-time  of  a  poll-tax.  Idiots, 
inMnt-  (KTsims,  paupers,  c:on\-ict»  and  persons  convicted  of  certain 
criiii'.  iciiijincratctl  in  the  con.<ititution)  and  not  paldOBMl  bf  titt 
governor  arc  iliwjualilietl  from  rcgiirtcring  or  voting. 

Under  the  constitution  of  1895  the  governor  holds  otTjce 
for  two  years  and  is  eligible  (or  rc-clection.  The  governor  and 
the  lieutenant-governor  must  be  thirty  years  old  and  must 
liav«  been  dtiaeos  oi  tbe  United  Sutet  and  dtixens  and 
midaiU  of  tbe  Mate  for  five  ynn.  The  gDvemor  has  a  veto 
power,  otendiog  to  the  separate  ttenu  in  appropriation  bills, 
wliicli  may  be  overcome  by  a  two-thiids  majority  in  each  house 
of  the  General  Assembly;  tluee  days  (excluding  Sunday)  are 
allowed  to  the  governor  for  vetoing  bills  or  Joint  resolutions 
passed  by  the  Ocneral  Assembly,  or  only  two  d.iys  if  the  GcRcr.il 
Assembly  adjourn  before  three  days  have  elaps.ed.  The 
lieutenant-governor  is  the  presiding  olTiccr  of  the  scn.ite,  anfl 
succeeds  the  governor  if  the  governor  is  rcmovc<l  from  ofTicc 
by  impeachment,  death,  resignation  or  otherwise.  Other 
administrative  officers  of  the  state,  each  elected  for  two  years, 
•re  a  secretary  of  state,  a  coroptroUer-flenenl,  an  attorney- 
general,  a  treasurer,  an  adjutant  and  inspector-general,  and  a 
superintendent  of  education. 

The  state  legisUtwe  is  officially  ttykd  the  General  Aaecmbly, 
and  is  composed  of  a  Senate  and  a  House  of  Representatives. 
The  Hotise  of  Representatives  is  composed  of  124  mcmlwrs 
elected  every  two  years  and  apportioned  among  the  counties 
according  to  population;  the  Senate  of  one  member  from  each 
county,  elect Lcl  fur  a  term  of  four  years,  the  term  of  one-half  of 
the  M-iuturLi  l'I  j  Imil'  every  I  wo  years.  Annual  sessions  of  the 
General  Assembly  arc  held,  beginning  on  the  second  Tuesday 
In  January.  In  1904  the  legislature  submitted  an  amendment 
providing  for  biennial  sessions  and  it  was  ratified  by  a  popular 
vote,  but  inasmuch  as  the  constitution  requiies  a  anbiequcnt 
ratification  by  the  kgiaiature,  the  question  cama  up  again  in 
tlie  aeisioo  of  190S.  Attotiin  was  uencalhd  to  die  fact  that 
the  new  amendneutr  would  make  otlnsr  chaafM  in  the  constitu- 
tion necessary,  and  tlie  matter  was  referred  to  a  legal  com- 
mission. 

The  judldal  power  is  vested  in  a  Supreme  Court  and  two 
circuit  courts,  a  court  of  common  (ilcas  having  civil  juris<lictiun, 
and  a  court  of  general  sessions  having  criminal  juris<liction. 
The  supreme  court  consists  of  a  chief  justice  and  three  .xsstn  iates, 
elected  by  a  joint  viva  voce  vote  of  the  General  Assembly  for  a 
term  of  eight  years.  In  each  of  the  eight  circuits  is  a  drcuit 
judge  elected  in  a  similar  roamier  for  four  years.  The  magis- 
trates or  justices  of  ibc  peace  arc  appointed  by  the  governor — 
a  wise  provision,  because  under  the  constitutioo  of  1868  negroes 
were  frequently  elected  who  could  neitlier  read  nor  write. 

Aof(j/  Government. — The  unit  of  local  go\iemmcnt  in  South  Caro- 
lina is  the  county,  which,  the  state  constitution  pro\idcs,  "  shall 
be  a  fxidy  politic  and  cnrfxirate."  The  constitution  alto  provide* 
for  the  establishment  of  a  new  county.  "  wbcnoTT  one-third  of 
the  <iualihed  cle<;tors  within  the  area  of  e.arh  section  of  an  old 
county  pri>pi>!tei]  to  lie  cut  off  to  form  a  new  county  shall  (■ciiliim 
the  governor  for  the  creation  of  a  new  county,"  whereupon  the 
governor  "  shall  older  an  election  within  a  reaaonable  time  thcv^ 
after."  and  If  two-th{ids  of  the  voters  vote  "yes."  the  Genml 
Awembty  at  the  next  session  shall  establish  the  new  county, 
provided  that  no  :<f  tion  of  a  county  shall  be  cut  off  without  the 
consent  of  two  third--  of  those  voting  in  such  section:  that  no  new 
county  "  shall  runt.un  li  s-.  <lian  one  one  hundred  and  twentv-fourih 
Dart  of  the  whole  number  of  inhatntanta  of  the  state,  nor  shall  it 
iwve  lea  asMisad  taxable  piopcRy  than  one  and  ooo^f  milliooa 
of  dothn,  nor  shan  it  contaia  an  ana  of  Icm  than  four  hundred 
■quale  miles  " :  and  that  "  no  old  county  ainn  be  reduced  to  leu 
arc*  than  five  hundred  square  mile*,  to  less  asactaed  taxable  property 
than  two  million  dollar;!,  nor  to  a  smallpr  (population  than  fiftef^n 
thoiis.ind  inhaltitants."  The  ("■rniral  A^siinbly  may  alter  county 
lines  at  any  time,  provided  the  proposed  change  is  aanctioned  by 
two-tUnle  of  the  voters  in  tbe  section  proposed  to  be  cut  off.  The 
Gennal  AsMmbly  may  aUu  provide  fur  the  consi^dation  of  two 
or  room  ceuatles  if  a  majority  of  the  voters  concerned  approve, 
"  but  $uA  tlwtlum  ■hall  not  be  held  ottener  than  onoe  in  four  years 
in  the  ttme  eoumics."  Camtin  are  divided  into  townships  sad 


under  die  cooatitntkm  each  "shall  oiustkeU  a  body  poUtic  awl 
ooiporate,"  but  in  ii)io  there  were  no  separate  township  govern, 
meats,  the  existini;  divinon  of  counties  into  township*  being  for  the 

purpose  of  convenience  in  adjusting  taxes.  Municipal  go^'crnment 
machinery  is  prescribed  by  a  general  state  law  which  provide-*  for 
the  acquirement  by  municipalities  of  waterworks  and  liifhting- 
phmta,  the  levying  and  ooUection  of  taxes  and  the  iasumg  of 
Douioes,  and  rqpilatca  bonded  ddns.  Gties  and  towns  an  per^ 
mitted  to  exempt,  by  ordinatice,  oeitain  ciMSSe  of  MBufsUwriss 
from  all  taxes  except  for  school  purposes,  provided  sndh  onSnanoss 
are  ratified  by  a  majocity  of  the  electors 

MisetOaMoms  Lam.-^Thfe  elabonite  precautions  taken  to  prevent 
lyiKhing  are  a  peculiarity  of  the  consthution  of  t><q$.  Any  officer — 
state,  county  or  nuinirijial — who,  tliruuvili  nr^;li^;ence  or  connivance, 
permits  a  prisoner  to  be  adzed  and  lynched,  forfeits  hi.i  office  and 
becomes  ineligible  to  hold  any  office  of  trust  or  profit  in  the  state 
unless  pardoticd  by  the  oovemor.  The  county  in  which  the  crime 
occurs  IS,  without  renio  to  the  conduct  of  the  offiosiai  UnUe  in 
damages  of  not  less  than  fsooii  to  the  legal  representative  of  the 
pfTson  Kurhcfl;  the  county  in  authorized,  however,  to  recover 
this  ar:ioi:nt  from  the  jK-r?-.ins  eni;aj;ed  in  the  lynching  A  fourth 
unusual  tVatiire  is  that  S)uth  (  ar<jlin.i  has  .ippliet)  the  principle 
of  direct  ]iri:".;.irv  r.i/niiiintions  to  all  elective  officials  from  i;o\  rrnor 
down.  Lnitcd  btatcs  senators  arc  in  practice  elected  by  the  people, 
for  the  legislature  merely  registen  the  result  of  the  pnimry.  Smoe 
an  absolute  majority  of  the  votes  cast  is  rcauired,  it  woltaineoen>ry 
to  hold  a  second  primarv'  in  which  only  the  two  leading  candidates 
are  considered  {see  act  of  the  J»nd  of  December  ifes.  and  ex 
parte  S,inHers.  53  S.C.  478).  South  Carolina  is  the  only  state  in 
which  divorce  is  not  allowed  in  any  circumstances:  this  is  a  con- 
stitutional provision^  Divorces  were  not  permitted  before  l»68 
and  the  provision*  of  the  constitution  of  that  year  and  of  an  act  of 
1873,  pemutting  divorce  (for  aduhery  or  for  wilful  desertions  for 
two  years)  were  repealed  in  1878.  A  married  woman  may  hold, 
acquire  and  dispose  of  proiierty  as  if  she  were  single,  and  the 
descent  of  the  estate  of  a  husband  dvins  intestate  i«  the  Mme  as 
that  of  a  wife  d\'in>;  intei^tate,  the  5iiir\iv(jr  luint;  entitlid  to  one- 
third  of  the  estate  if  there  arc  one  or  more  children,  and  to  one-half 
of  the  e.4tate  if  there  are  no  chUdren  or  other  lineal  descendants. 
Tenancy  by  courtesy  was  aboKshed  in  1883.  but  the  right  of  dower 
still  obtains;  the  widow's  acceptance  of  a  distributive  share  in  her 
husband's  estate,  however,  oars  her  dower.  A  homestead  in 
lands  to  the  value  of  ?i<kio.  the  prodsscts  of  the  s-ame,  and  pi-rvjnal 
proju-nx  til  till-  vahiL-  ot  5sik)  wiiii  h  Ik-Ioiii;  tn  the  head  of  a  family 
or  to  the  hiishand  ar.rl  v,\ic  jointly  arc  exenuit  from  attachment, 
levy  or  sale  cxre])!  for  taxes,  pun  base  money  or  debts  contracted 
in  making  inii>ro\cnicnt»  or  re-pairs.  The  exemption  of  the  home- 
stead continues  for  the  benefit  of  the  widow  or  for  the  chUdnen 
alone,  whether  minora  or  not,  provided  it  is  occupied  by  lome  of 
them,  and  it  may  be  partitioned  among  the  children  regardless  of 
debts.  The  niimt>t;r  01  hours'  labour  for  opcrati\-cs  ancfemplo)*^ 
in  cotion  and  woollen  mills  is  limited  to  sixty  a  week  and  must  not 
exceed  <  le\i-n  in  any  one  day,  except  for  making  up  l-i't  tii^sc  to 
the  extent  of  sixt^-  hours  in  any  one  year.  A  prohibition  bill  intro- 
duced in  the  legnlature  of  189a  waa,  thraupi  the  influence  of  the 
THIman  Reform  taetion,  replaced  by  a  substitute  measure,  which 
established  a  dnpenaary  qrstcm,  based  upon  the  Gotbrnburg 
plan.  This  system  went  into  effect  in  July  iSgj  and  was  in  force 
for  thirteen  \"cars.  Under  it  the  state  bouRht  liquors,  graded  them 
in  aceor<l.inee  with  a  rheiniejil  anu;y--i'-,  .ind  wjld  them  to  con- 
sumers in  (lackages  of  not  less  than  one  half-pint ;  the  dispen.virie* 
were  open  from  sunrise  to  sunset,  no  sstles  were  made  to  minors 
or  drunkards,  and  no  liquor  was  drunk  on  the  premises;  there  was 
a  state  dispensary  eonii  u--ioncr  and  a  state  board  of  control; 
and  the  profits  wen-  i1.vi.ird  lietween  the  state,  the  counties  and 
the  municipalities,  the  share  of  the  state  licinp  devoted  to  educa- 
tional pur|KiM-^.  The  state  ilisiH'ii;vir\  u.is  op]«i-<'iJ  b\  the  old 
conservative  faction,  hy  the  saloon  kee-]R-r^.  and  by  the  r.idiiaJ 
prohibitionists.  The  Supreme  Court  of  the  state  by  a  vote  <ii  two 
to  one  deci<k?d  in  .April  i.so4  that  the  law  was  unconstitutional, 
but  in  October  a  change  in  the  personnel  of  the  court  brought 
about  a  reversal.  Tbe  Sii[ireme  Court  of  the  United  States  hdd 
on  the  iMth  of  January-  \><i)'  that  the  provisions  of  the  Kt.iTute 
f  irl  i  'l'  11.;  (he  iniimn.ition  of  liquor  by  anyone  excefit  certain 
s-.att  olhrials  were  ir,  \iiil.iiiim  of  the  interstate  c<imniercc  clause 
of  the  of>n>tituti  .11  I  v,  7(  v.  /'I'lt.i/if,  165  I'.S.  I  nder  the  Brice 

bill,  pa&sed  in  1904  and  amended  in  1905,  which  gave  the  people 
of  each  county  the  choice  between  dimnaary  and  prohibition, 
with  the  pnn-iaothat  If  th^  adopt  the  latter  the>-  mun  pay  the 
extra  taxes  necessary  to  enforce  it,  several  counties  adopted  nO' 
hibition:  and  in  1907  the  state  dtspensary  sx-stem  was  abolkned. 
all  impure  liquors  were  declared  contraband,  each  county  w.is 
fe<niired  to  vote  to  prohibit  the  sale  of  liquors  or  to  i>statili-li  a 
disiwnsarx',  the  sale  of  intoxicating  liquor?  was  forbidden  outside 
of  cities  and  towns,  and  sales  may  be  made  only  through  county 
dispensaries,  which  may  not  adl  at  night  or  on  Sunday,  or  to  in- 
ehriatri  or  annors.  The  constitution  of  1895  forbade  a  nstOtadOB 
of  the  salooo  system  in  its  original  form.  An  act  of  ifOymadait 
a  miidenNaaonr  to  solicit  ordere  lor  liquor  m  the  state. 
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Bdmtatvm, — At  eorijr  •■  1710  |WbKe  achool  education  wu  pnV' 
vid<^  for  iitdigent  children.  The  pn^rn  fnf-iKhi»il  >\)itfm  was 
established  in  l86iJ.  The  rilu..  itinnal  syhtcm  is  umtir  thi-  supcr- 
viston  of  the  stale  superinnndfiit  of  t-ducaiion,  with  the  assistance 
of  a  board  composed  of  the  Kowmor  and  not  exceeding  seven 
other  persons  appointed  by  the  governor.  The  constitution  of 
1895  ordered  a  three-mills  Ihv  present  high-schuol  system 

dates  from  an  act  of  1907:  ami  in  lv<x)  1910  there  wore  131  hi^h 
schools,  six  of  which  ri-<|i.iri^l  a  hill  four  years'  cin'r-*.  Thr 
per  capita  e.xjxnditurc  accorlinij  to  enrolment  was  84  <j8  for 
each  white  piifiil  ami  Si -4.;  (or  carh  nejini  pupil  in  ifigg;  in  1909 
it  was  $10  ,54  ''J'"  each  white  [jupil  and  81 -70  for  each  ne^ro. 
The  schools  are  supported  by  taxation;  they  fomierly  rec<ived 
the  profita  from  tlw  diqimafy.  The  masiiimm  local  tax  \py\ 
»  eiRht-milb  for  elementmiy  tdiaoli  ami  tircMnilb  for  hisn 
achoofs.  In  iqoa-i<>nq  the  total  expenditures  for  5066  public 
■choolfi  '(2712  for  whites,  3354  for  negroes)  in  the  state  was 
|l,R<>fi.^86,  of  whkh  Ji..S90,733  was  for  whitest.  The  aver,i>;e 
yearly  s.ilary  in  I9o8-I9o<>  in  white  schwls  was  $47i>-;i)  I  ir 
men  and  S249-I3  for  women  teachers;  in  negm  acho4>U  the 
corresponding  salaries  were  $II8-I7  and  t9i-45>  The  state  sup- 
ports wholly  or  in  part,  the  university  of  South  Carolina  (before 
1906  South  Carolina  College),  established  at  CoIumViia  in  1801; 
the  South  Carolina  Militarj"  Academy  (Iwally  ratted  "  The 
Citadel  ")  established  at  Charle*lon  in  1M45,  Clein-m  .Xgricultural 
College  (1889),  at  CIcmaon,  Oconee  county,  with  dejiartmcnts  of 
ag[nculture,  chemistry,  mechanics  and  electricity,  textiles  and 
military*,  and  academic  and  preparatory  courses;  \Vinthrop  Normal 
and  Indu.strial  College  for  Girls  (1895)  at  Rocic  Hill,  and  the  Coloured 
Koraaal,  Industrial,  Agricultural  aiMl  Mechanical  College  (18^6) 
at  Orangeburg.  Among  the  other  h^hcr  iaatitutioiu  of  learninR 
tre  the  college  of  Charleston  (1790,  nun-«ectarian),  Newberrj' 
College  (1858,  Lutheran)  at  Ncwijcrry,  the  Presbyterian  College 
of  South  Carolina  (iHKo)  at  ("liiHi):i.  Krskiiio  Ci>lli-ge  (1S39,  .'\j>sij- 
ciatc  Reformed  Presbyterian)  at  Due  Went,  Fiirnian  I'niverslty 
(1853,  Baptist)  at  Greenville,  and  Woliord  c:<>lle|;c  ( 1H.S4,  Methodist 
feffr|«|««'  South)  at  Spartanburg;  for  women,  Converw  CoUcige 
flSQOk  fMMi-«ectarian)  at  Spartanburg,  the  College  for  Women 
(1890.  Pi«bytcrian)  at  Columbia.  Ci)Iuml>ia  College  (1859,  non- 
sectarian)  near  Columbia.  Greenville  Female  College  (1854,  Baptist) 
at  Greenville.  Lander  Female  C  olle^te  (1872,  until  1903  at  Williams- 
ton,  and  until  1904  the  Williamston  Female  Collige,  Methodist 
Episcopal  South)  at  Greenwood,  and  the  Due  West  Female  College 
(1859,  AuaajM  Reformed  Preabvtcriaal  M  Due  West;  and  fur 
Clann  University  (1869,  Methomat  Episcopal)  at  Orange- 
burg. Allen  Unhernty  (1881,  African  Methodist  Epiacopal)  at 
(Columbia,  and  •everal  normal  and  industrial  schools.  Tbere  arc 
theoloRirat  seminaries  at  Columbia  (lAaS,  Ptefbyterias}.  at  Due 
\Ve«t  ;        A--. <       Reformed  Pwabymiaii),  aiid  at  Mount 

Pleasant  (iS<j^,  I-iithiran). 

Ckaritiet,  S'f . — Tli'-  -  'ate  ha«  no  Ixianl  of  public  charities,  and 
under  the  present  con^iiiuiion  the  county  commissioners  are  over- 
aeera  of  the  poor,  cjBCMn  in  Charleston  and  Columbia  whose  poor 
an  nrovided  for  by  toe  municipal  auihoritiesL  The  county  com- 
miuloiieis  of  each  county  h.u<-  ch  iree  of  the  poor-house  of  the 
county,  appoint  Ita  BUpennten(l(  nt,  physician  and  other  ofTicii*!*, 
and  report  annually  to  the  jud^i'  <if  tin-  Cuirt  of  General  Sessions, 
who  submits  this  niHjrt  to  the  ^'rand  jury.  Earh  poor-house 
must  have  sufficient  tillaUlc  land  to  Rive  rmployment  to  all  paupers 
who  are  al>le  to  work.  There  is  an  institution  for  the  deaf,  dumb 
and  blind  (1849,  since  1857  a  state  institution)  at  Cedar  Springs, 
and  a  state  hospital  for  tnc  insane,  foumlad  in  i4«  at  CoRiniBa 
by  Samud  Farrow  (1760-183,^)  and  Opcaed  III  lM>  The  Mate 
paniientiaiy  U  ain  at  Columbia. 

Fhame.— The  revenuea  of  the  state  are  derived  mainly  from 
the  general  property  tax,  fees,  hVences.  (Ii5[)ensaiy  profii»  and 
phos[jli.ite  royaltiL-s.  .'\t  the  beei.'ininf;  >  it  the  t  ivil  War  the  puMic 
debt  WIS  S3,>'I4,»62-qi  and  the  enslit  of  the  htnte  was  si'iind. 
T  he  ol  li^;atii  ns  contracted  in  »upi»rt  of  the  war,  anuMiiiiiiv  10 
about  Sv^(x<i),uiio  were  of  course  nullified  by  the  Fourteenth  .■\mend- 
mcnt.  There  wen'  s>i  m.xny  irregularities  and  so  much  corruption 
connected  with  the  lymd  issues  of  reconstniction  da)'s  that  it  is 
impossible  to  dl^jiAi  r  their  exart  amount.  Estimates  of  the  total 
debt  in  van.  from  SjK.rxxi.ooo  to  S33.uuo,fxxi.    The  first 

«tcp  towards  repuduuion  was  taken  by  the  "  t.»r|H-t  li  ii;  "  legislature 
of  lH7,i,.  when  it  j>rovided  for  the  issue  of  ci m -j.i  I  ii.  d  Ixmds  to 
replace  the  outstandine  obligations  at  the  rate  ul  hlly  cents  on  the 
doUar.  Ncariy  lix  nullioa  dotlai*  worth  ««•  dadmd  auH  nml 
void  bccauae  uaued  witbout  authority  of  Ulw.  After  the  retttra 
of  the  Democrats  to  power  in  1877  a  further  investigation  was  made 
af>d  the  gowmment  finally  assumed  responsibility  for  S6.406.606. 
The  go-ater  part  of  this  was  funded  under  an  art  of  October  ihiii, 
and  jirovisiijn  was  marie  for  n  sinkinR  fund, ilcrivcfl  mainly  (roiii  the 
royalty  on  phosphate  beds.  In  1009  the  funded  debt  amountfd 
to  86,526,885.  The  Icgidature  is  forbidden  to  create  any  further 
debt  «KC^t  for  the  ordinary  current  business  of  the  state,  unless 
the  prapositloa  be  submitted  to  the  voters  uf  the  .state  and  approved 
bf  «  tWKthirds  majority.  After  the  atx>lition  uf  the  state  dis- 
paomiy  ignlin  hi  1907  n  Stnta  Dispenaaiy  Commission  was  cmted 


for  wimling  up  the  business  of  the  dispensary  and  diattflHiting 

about  $900,000  <of  which  Sioo.ooo  was  still  due)  of  dispjensarv- 
fun<ls.  Two  comjanies  brought  suit  for  moneys  ovvid  ii  r  Ili  u  r 
.sold  to  the  state  dispensarj*;  the  commission  resists!  the  «uit  on 
the  ground  that  as  a  court  and  as  a  representative  of  the  state  it 
could  not  be  sued;  the  circuit  court  and  the  circuit  court  of  appeals 
overruled  this  pica  and  put  the  funds  into  the  hands  of  a  receiver: 
but  in  April  1909  this  famous  cause  was  closed  by  the  derision  01 
the  Fedemt  Supreme  Court,  upholHinj;  the  commisiion  and  re- 
storing to  it  iIr-  luml.  Hanks  arc  subject  to  the  sujicrvision  of 
an  examiner  and  in  addition  are  requited  to  malte  weekly  reports 
to  the  coapiwlltf  fwaL 

History.— The  hbtoiy  <tf  Soath  CftroIliM  may  be  divided  Into 

four  main  periods:  the  period  of  discovery  and  exploration 

(1520-1663);  the  period  of  proprietary  rule  (1663-171;)!;  the 
period  of  royal  rule  (1719-1776);  and  the  period  of  statehood 
(from  1776).  The  first  Europeans  to  visit  the  coast  were  a 
parly  of  Spaniards  from  Cuba  in  1520.  In  1562  some  French 
Protestants  under  Jean  Ribaut  made  an  unsuccessful  attetnpt 
to  establish  a  colony  near  the  mouth  of  the  Broad  river  (see 
Port  Rovai).  In  1629,  Charles  I.  granted  to  his  attorney- 
genera].  Sir  Robert  Heath,  ail  the  territory  lying  between  the 
31st  and  the  56th  pmlkb  and  attending  througii  from  aea  to 
sea.  butnoaettieneatwasmadekandin  1665  the  aaaetcnitoiy 
wa5  granted  to  the  etil  «f  Qarendon  (1009-1674},  and  tis  other 
favourites  of  Charles  II.  A  second  charter  in  1665  extendnl 
the  limits  to  19"  and  36"  30*.  The  proprietors  were  to  Iq^slatc 
for  the  colony  "  by  and  with  the  advice.  a?>*ent  and  approba- 
tion of  llic  freemen."  They  were  eni[K)Vvcred,  though  not 
required,  to  grant  reiipious  lrit'do:ii  to  Uiisenters.  Land  was 
held  ill  free  and  common  .soc.ipe,  ami  the  statute  quia  emplorts 
was  s'ji;  ended,  thus  allowing  subinfeudation.  Coticc-ssiuiis  ur 
immigration  circulars  were  issued  in  1663  and  1665  oticring 
most  liberal  terms  to  prospective  colonists.  This  policy  was 
sooo  abandoned.  In  the  Fundamental  Constitution,  adopted 
by  the  proprietaiy  board  in  1669  John  Locke  and  Lord  A^ikif 
(1621-1683)  preiMicd  lor  the  onkay  aa  ciabonte  faodal  ^yaUm 
of  government  which  iradd  have  been  obaolett  even  in  Euope 
(see  North  Carolina).  Subsequent  isaues  in  1670,  1683 
(Jan.  11),  1682  (Aug.  17),  and  1698  modified  the  original  phn 
to  some  extent.  The  con-stitutions  jx^sscss  more  than  a 
mere  antiquarian  interest.  They  help<xl  to  arouse  that  feeling 
of  discontenl  among  the  colonists  which  culminate<l  in  the 
overthrow  of  proprietary  rule,  and  they  encouraged  the  large 
plantation  s>:^iem  which  ooiiititntedi  the  fwadatioB  of  the 
slave-holding  aristocracy. 

The  first  permanent  English  settlemoit  was  made  in  Apifl 
1670  at  Albmarle  Point,  on  the  west  bank  of  the  .\shley  river, 
but  as  the  situation  proved  imfavounble  the  govemraent  and 
most  of  the  people  moved  ower  in  1680  to  the  neck  between 
the  Ashley  and  the  Cooper  riven,  the  site  of  tbe  preteat  dty 
r  f  r' arieston.  The  area  of  settlement  was  gradually  extended 
al  :r,i^  the  coast  in  both  directions,  but  did  not  penetrate  far 
into  the  interior.  The  province  was  soon  di\nde<l  into  three 
co.ist  counties:  Berkeley,  extending  from  the  .Stono  river  to 
the  Scwcc  and  inrliidir^g  Charleston;  Craven  lo  the  north  of  the 
Sewee;  and  C'oilcton  to  the  south  of  the  Stuno  In  addition  to 
those  Settlers  who  came  direct  from  Eajzlan  l  •.I'.ere  were  many 
Englishmen  from  Barbadoes  and  French  Protestants,  both  of 
which  classes  exercised  considerable  influence  upon  the  hfatory 
of  the  colony.  It  was  largely  due  to  the  Barbadian  connexion 
that  South  Carolina  was  for  many  years  more  closely  associated 
^^'ith  the  island  than  with  the  continental  colonies.  Her  political 
history  during  the cohmial  eta  it  tbe  atory  «f  a  atnigsle  between 
popular  and  prerogative  interests,  first  between  the  people  and 
the  lords  proprietors,  later  between  the  people  and  the  Crown. 
From  1670  to  lyoo  the  principal  questions  at  issue  were  the 
refusal  of  the  settlers  to  subscribe  to  the  numerous  cdi'ioni 
of  I  hi  Fundamental  Cotisi  it -ji  ions  and  disputes  over  the  coiler- 
tion  of  quit-rents.  Concessions  were  finally  made  which  brought 
the  povernnient  more  directly  under  popular  control.  In  if)Oi 
the  legislature  was  divided  info  two  houses,  and  in  1603  the 
commons  house,  dcctcd  by  the  people,  secured  the  privilege  of 
initiating  kgiilition.  Tbe  Uuoe  wia  loUowed  by  n  controveiqr 


uiyiiizied  by  Google 


SOUTH  CAROLINA 


50+ 

between  Churchmen  and  Dissenters.  A  test  act  requiring 
Bwniben  of  the  fimffmWy  to  confonn  to  the  Church  of  England 
«nd  to  take  the  iinwaMinl:  of  the  Eucharist  according  to  the 
iltea  and  aaagce  of  that  Chttrdi  (1704)  was  defeated  only  thnugh 
the  intervention  of  the  Whig  Home  of  Lotdt  in  Ea#uid.  By 
an  act  of  the  30th  of  November  1706,  whidl  remafaxtd  In  force 
until  the  War  of  American  Independence,  the  Choidt  of  England 
was  made  the  established  religion.  After  a  few  years  of  peace 
and  pro  pcrity  there  came  another  attack  upon  the  proprietors 
whicli  cultiiinatcd  in  the  revolution  of  i:iq  and  the  dowr.iul!  of 
proprictarj'  rule.  Acting  on  the  advice  of  Chief  Justice  Nirholas 
Trott  l  i6<)3-i74o)  the  proprietors  adopted  a  reactionary  fHjlicy. 
veliK-d  several  popular  laws,  and  refused  to  aflord  protect  ion 
from  the  attacks  of  the  Indians  i  ht  [h Dple  rcl>clle(l,  overthrew 
the  existing  government  and  elected  their  leader  James  Moore 
{1667-1723)  as  governor.  The  result  of  the  revolution  was 
accepted  in  England,  and  the  colony  at  once  came  under  royal 
Cpntrol,  although  the  rights  of  the  proprietors  were  not 
extinguished  by  ptuchase  until  1719.  TlwoTCticaUy  South 
CaraUna  and  North  CUoiGna  oooathtttad  a  aingie  peovtoce, 
hut,  aa  the  aettkmentt  were  far  apft(t,thew«eKalinyaieparau 
local  fovenunenta.  Until  1691  each  had  ila  own  govemois, 
fnes  i6qi  to  171a  there  vaa  usuaUjr  »  fsvenoc  at  Charieaton 
and  a  deputy  for  the  northera  aettleinenta,  and  after  171s  there 
were  again  aeporate  governors  The  fiist  attempt  to  define  the 
boundary  was  made  in  1732,  but  the  worli  was  not  completed 
nntil  1815. 

The  change  from  proprietary  to  royal  government  scjircely 
affected  at  the  constitutional  development  of  the  provinie 
The  popul,..r  I  r.inch  oi  the  assembly  continued  to  encroach 
upon  the  i>ouers  of  the  governor  and  council.  liy  1760  the 
council  had  almost  ceased  to  exercise  any  real  coulroi  over 
legislation.  They  rarely  initiated  or  .iim n  lni  a  lull  of  any 
kind,  never  a  revenue  measure.  Public  otTicials  chosen  nomi- 
nally by  the  General  Assembly  were  really  the  nominees  o:  the 
lower  house.  In  the  conduct  of  his  executi%'c  functions  the 
governor  found  himself  constantly  hampered  by  committees 
of  the  Assembly.  In  other  words,  whether  they  were  consdous 
of  tlie  fact  or  noti  tbb  South  Carolinians  throughout  the  colonial 
en  were  tending  twwaids  independence.  The  demands  of  the 
British  fovemment  after  1760  were  not  c^eciaUy  unreasonable 
or  tyrannica],  but  they  wen  made  upon  a  people  who  were  too 
fang  accnatomed  to  ikvmg  their  own  way.  As  the  apirit  of 
rebellion  developed  the  sentiment  in  favour  of  colonial  union 
gained  in  strengtli.  Thomas  Lynch  (c.  172&-1776),  Christopher 
Gadsden  (1724-1805),  and  John  Rutledge  (1739-tteo)  attended 
the  Stamp  .\ct  Congress  of  r765,  an  intercolonial  committee 
of  correspondence  was  appointeil  in  i773  .^nd  delegates  were 
sent  to  the  (-ontinent.\l  ConKre^is  in  1774  and  1775.  .\  council 
of  safely  app«iiiited  by  a  I'rovinci.il  Congress  practicall)  Kmk 
charRe  of  the  government  in  June  1775.  The  .Assembly  was 
formally  dissolved  011  the  15th  01  September,  Governor  William 
Canipbcli  ui.  177K)  fle<l  from  the  town,  anil  royal  government 
came  to  an  end.  In  the  conllict  with  the  mother  country  the 
people  had  the  advantage  of  long  experience  in  fighting.  There 
bad  been  wars  with  the  Spanish  in  16S6,  170J-04,  1740.  with 
the  Spanish  and  French  in  1706.  with  pirates  in  1718.  with  the 
Yemaasee  Indians  in  1715  and  the  Cherokee*  in  1760-61,  and 
a  ulave  uprising  in  1739.  The  state  suffered  severely  during 
the  War  of  Indqiendence,  the  numbers  and  influenoe  ef  the 
Loyalista  aarving  to  embitter  the  conflict.  In  the  MMamer  ef 
1776  the  BiitiBh,  under  Sir  Ueniy  Clfaitoa  and  Sr  Peter  Farher 
nttenq>ted  to  capture  Giarleaton  and  aununon  the  South  Cara- 
Ifaia  Loyalista  to  their  standard,  but  on  the  aSth  of  June  the 
fleet  was  repolaed  in  an  assault  on  Fort  Mnultrie.  Clinton 
returned,  however,  early  in  1780,  aiKl,  as  he  surrounded  the  diy 
on  all  sides  with  an  overwhelming  force.  General  Benjamin 
Lincoln,  who  was  defending  it  with  about  7000  men,  surrendered 
(May  ti)  to  avoid  certain  dotnution.  The  British  thereupon 
overran  the  whole  state,  .\n<i  until  near  the  close  of  the  war  a 
IKW  Ameriran  army,  tirsl  under  Horatio  (iatcs  and  later  under 
Nalbanad  Greene,  was  engaged  in  driving  them  oiit.  The 


princij>al  engagements  fought  within  tl»e  state  were  Camden 
<Aug.  16, 1780),  King's  Mountain  (Oct.  y,  1780),  HoUdik's  HiB 
(April  25,  17S1),  and  Eutaw  Sprinp  (S^  8, 1781). 

The  mnst  rignificant  ieatttte  hi  the  early  history  of  the  atale 
waa  the  strunk  between  the  Low  Gtuntry,  whidl  centred 
about  Charleston,  and  the  Up  Country,  wliich  was  settled  largely 
by  Scotch-Irish,  who  came  down  the  mountain  valleys  from 
North  Carolina,  Virginia  and  Pennsylvania.  The  great  planters 
of  the  low  country  had  wealth,  the  small  fanners  of  the  up 
rountry  ha<l  numbers.  Under  the  t'lrs;  sMir  consiiiution. 
adopted  in  March  1776.  the  low  country  elurnenl  maintained 
the  ascendancy  which  they  had  possessed  during  the  colonial 
period.  In  17S6  they  were  forced  to  consent  to  the  removal 
of  the  .seal  of  govcrni.icnt  to  Columbia  (final  removal,  1790) 
and  in  1808  to  a  reapportionment  of  the  representation,  based 
partly  on  wealth  and  partly  on  numbers.  There  was  to  be  one 
representative  for  every  sixty-second  part  of  the  whole  number 
of  white  inhabitants  of  the  state  and  one  for  every  sixty-second 
part  of  the  taxes  raised  by  the  legislature.  More  harmonious 
relations  were  in  time  established,  partly  became of  improvements 
in  the  methods  of  transport,  but  mahdy  «  U  loidt  of  ootaide 
pmanre  in  the  focm  of  ottiGina  ef  dwmjr  aad  the  adoptioo  by 
the  national  fovemment  of  an  economic  policy  which  favoured 
the  manufacturers  at  the  espcnie  of  the  acHcultural  interests. 
In  1833  there  was  a  majority  from  each  section  in  favour  of 
Nullification  (f.r.),  and  the  legislature  called  the  famous  Nulli- 
fication Convention,  which  met  at  Charleston  the  rgth  of 
November,  and  five  days  later  passed  the  Ordinance  of  Xullilica- 
tion  (lecl.iritij;  thai  certain  acts  of  Congress  imposing  import 
duties  •■  are  unauthori?ri!  by  the  Constitution  of  the  United 
States  and  violate  the  true  meaning  and  intent  thereof,  and  are 
null  am!  void  and  no  law,  nor  Ijindins  ujwn  this  state,  its  ollicers 
or  fili/.en.s."'  President  Jacks<in  w.as  ready  to  use  force  ajrainsl 
the  slate;  and  the  tariff,  over  which  the  whole  disagreement  had 
arisen,  was  changed  in  such  a  way  as  to  eflect  a  compromise 
with  the  state.  From  about  1828  to  i86i  South  Carolina 
superseded  Virginia  as  the  leader  of  the  South.  She  stood  for 
states'  rights  and  free  trade.  John  C.  Calhoun  was  her  political 
philosopher  and  George  McDuffie  her  political  economist.  Her 
secession,  on  tlie  39th  of  December  i860,  was  followed  by  the 
formation  of  the  Southern  Confederacy,  tlte  bombardment  of  Fort 
Sumler  (April  IS,  1861)  and  the  Civil  War  (1861-6$).  Althou^ 
few  bettlea  were  fragbt  witUn  her  limha,  because  of  the  fistaaoe 
from  the  fssndsr,  South  CaioUoa  made  many  ssattoet  in  the 
interest  of  her  section.  With  a  white  population  of  991,300 
at  the  bcginiring  of  the  oooffict,  the  state  put  into  the  field 
during  the  four  years  62,838  effective  men,  with  an  enrolment. 
inrludinR  rrserves.  of  7i,o.t3.  of  whom  2?"^  were  killed  on  the 
field  or  <l:ed  in  prison,  (jeneral  W.  T.  Sherman's  march  across 
the  st.iu-  I  February-March.  1865)  was  actoniplislied  bjf  Ml 
enormous  ili-^st ruction  of  property  by  fire  and  pill,T|;e. 

All  the  rnisiorlunes  of  the  war  itsi^f  .ire  insi(;nificant  when 
compared  with  the  stiiferings  of  the  pc-ople  during:  the  era  of 
Rtxonst ruci ion  (i.'<fi5-iS7i).  In  accordance  with  the  litieral 
views  of  President  .Andrew  Johnson,  the  while  people  assumed 
control  of  affairs  shortly  after  the  close  of  hostilities,  and  James 
L.  Orr  (1822-1873)  was  chosen  governor.  Congress  reversed 
this  policy  (1867),  disfmndiiaed  Ae  majority  of  the  whites  ud 
transferred  politic4il  power  to  negroes,  Nonbcm  adventuiem 
and  disrepuubic  native  whites.  There  foUowed  an  oigjf  of 
crime  and  coemption.  The  Aaiemhky  IbH  was  furnished  with 
clocks  coating  |6eo  doOus  each,  sofas  at  Ssoai,  and  other 
aitidea  hi  peopectieo.  A  restaarant  sad  bar  were  kept  fa  the 
State  House  at  wUch  the  monben  of  the  legiilatnie  and  thev 
friends  could  pncne  refreshments  free  of  cost.  The  debt  of 
the  state  was  increased  from  $5,000,000  in  1S6S  to  more  than 
$l8,ooo.ocx3  in  1872.  Crime  airnmR  the  neproes  iH-came  so 
frequent  tiiat  the  whites  were  compelled  to  form  a  sei  ret  organLza- 
lion  for  protection  (see  Kr  Ki.i'x  Ki.as!  In  the  sprincof  1X68 
the  state  adopted  a  new  constitution  in  coiiformily  with  the 
Reconstruclioti  Acts  of  Congress,  and  elected  state  otV.cers  and 
congressmen,  and  oo  the  25ih  of  June  the  state  was  readmitted 
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to  tke  UaiaB.  The  inaugigation  of  Goicral  Wade  Hu^pton 
(iSt<-i9M}  as  fBvenMM:,  lad  the  iasl  n^tbdnkwal  of  United 
Sutatno|ielii  tS^i  ■n'llwd  the  dowiifallof  negro  rule. 
Tfae  poilitical  hiitiMy  of  the  state  tince  1877  prescoti  loine 

jBtemting  features.  Practically  the  entire  white  population  is 
fiemocntic,  partly  for  historical  reasons  and  partly  because  of 
a  feding  that  union  is  necessary  to  m;iint;iin  wh'r-.-  s  -irim.n-y. 
The  old  warfare  between  the  Up  Country  and  ilic  Luw  i  outiiry 
has  hi.cn  renewed  in  a  modified  form  in  the  conflict  betwctn 
Rclormcrs  and  Conservatives.  'Hie  triumph  of  the  Rcfcirmcrs 
culminated  in  the  founding  of  Clcm-^ii;  Agricultural  Cullcge 
(iSSo),  the  estaljliihment  of  the  stale  dusjtensary  system  lor  the 
sale  of  intoxicating  liquors  (iSijO,  the  election  of  Ilenjamin 
R.  Tillman  (b.  1847)  to  the  United  States  Senate  (ifi94}  over 
M  C.  Butler  (1836-1909),  and  the  work  of  the  conatitatfamal 
omveaiiim  of  iS.j; 


(ichomi  by  the  council) 


i^.ovERNORs  OF  Soinii  Carolina 
Proprietary  Period  (1670-1719) 
William  :3aylc  

iJcMepb  Wm         .  . 
Sir  Jolm  Yeaanns 
oseph  VVc*t 
i«  l)h  M<irton     .  . 
Lichard  Kyrie 
Robert  Quarry  . 
Joteph  West 
Joseph  Morton 
lamea  CoUetoa 
Seth  Sotheil 
Plultp  Ludwell 
Thoinas  Snuth 


(chown  by  the  oottncU) 


lohtt  Arehdale 

Jowph  Blake 
lames  Moore  . 
Sir  Nathaniel  Johnaoo 
Eulwanl  Tynte 
Robert  Gibbes 
ChariMOawn   .  . 
Robwt  IfcidJ^  . 


the  council) 


(chotan  by  the  eoundl) 


(chosen  by  the  council) 


.  (deputy-governor) 


IvFiancM  NiefialaeB 

Anbur  Middletun 


Robert  Johnson 
Thomas  Brouithtoii 


Royal  Period  (1719-1776) 

Criacted  by  the  people) 


ilieuti-'iuiu-vjDvernorl 


WUliajn  bull 


(preaideni  ui  ibe  council, 
Uemenaat-fovemor) 

lames  Glen  ..•■.•>*• 
William  Hcnr>'  L>ttkton 
William  Bull,  the  and 
rhomas  Uoonc 
Willuim  bull,  the  2nd 
Liird  Charteii  (>reville  MoMafUe 
William  Bull,  the  2nd 
l^rd  Charles  (ireville  MooSagUe 
William  Bull,  the  2ni\  . 
Lord    haries  ( .rcvilh-  MoMagne 
William  Bull,  the  2nd 
Lofd  William  Campbell 
Heniy  Laurens        (pioident  of  the  eoundl  of  s.a(ety) 

Statehood  Period  (I77C~  ) 

John  Rutledije  (preaclcnt) 

RawUna  Lownde* 


(Heutcwnt-tovnraor) 

(lieutenant-sovcmor) 
(KeiNenam-govemor) 

tiieutetunt  -governor) 
Oieutenant-governor) 


John  Rutlcdge 
John  Matthewcs  . 
BCIMatnin  Guerard 
William  Moultrie  .  . 
Thomas  Pinrkney  , 
Charles  Pinclcney 
Waitam  Moultrie 
AmoMua  Vandarinm 
Charles  PSnclmey 
Edward  Rutlcdce 
'ohn  Dra>1on 
arac^  B.  Richardson  . 
'aul  Hamilton 
Charies  Pinckney 
Tohs  Drayton 

tIkMWton 


t 

Pi 


Vnridcnt) 


Democrat  -  Republican 


1670-1671 
ie7l-l673 

1673-  1674 

1674-  1682 
i6S2-l6a4 

1684 

l684-i6«s 
1685 

l68<^t6S6 
I686-1690 

1690-1692 

1692-  1693 

1693-  1694 
1694 

1694-  1696 
1696-1700 
1700-1702 
1702-1710 

1 7 10 

1710-  1711 

1711-  1716 

1716-  17«7 

1717- 1719 


1719-1721 
1721-1729 

1724  1729 
i:-!9-»735 
'755-«737 

•737-1743 
1743-1756 
17S6-1760 

1760-  1761 

1761-  1764 
1764-1766 
1766-1768 
176* 

1768-1769 
I76»-I77« 
«77i->773 
1773-1775 
»775 

>77S-«776 


1776-1778 
177»-1779 
•  779-i7'*J 

1782-  1783 

1783-  «7«5 
I785-I7»7 
1787-1789 
178./-I792 
1792-1794 
1794-1796 
1796-1798 
I798-I(kx) 
l8oo-l»o2 
j8o2-i8<]4 
I8a4-i8<x> 
1806-1808 
1808-1810 
1810-I813 
lSl>'lgl4 


David  R.  Willi; 
Andrew  I'ickens 
John  tiedde* 
Thomas  Bennett 
John  L.  W'iliion 
Richard  1.  Manning  . 
John  Taylor        .  , 
Stephen  D.  Miller 
James  Hamilton,  iuiu 
Robert  Y.  Hayne 
Georse  McOidn 
Plate  M.  Butkr 
Patrick  NoWe      .  . 
B.  K.  Ilcnegan 
|ohr\  f.  Kii:h:ird»on 
j.xuii  r,  11.  H.imniond  . 
U  ilium  .Aiken 
David  Johium 
Whitemarsh  B.  SoAeook 

iohn  11.  Means  . 
ohn  L.  Manning  . 
James  H.  Adams 
RoK-rt  F.  W.  Allston 
William  H.  Gist 
Francis  W.  Pickens 
Millcdge  L.  Bonham  . 
Andrew  C.  McOiath  . 
Benjanhi  F.  Pcny 


Owting) 


James  L.  Orr 
Gen.  Edward  R.  S.  Canbv 
Robert  K.  Sco«t  - 
Franklin  J.  Mows,  jun. 
Ctaniel  H.  Chamberlain 
Wade  Harn|>ton 
William  I),  Simpson  . 
Thomas  D.  Jeter 
Johnson  llagood  . 
Hugh  S.  Thompson 

John  C.  Sheppard 
ohn  P.  Klchardaon  . 
Senj.iiiiin  K.  Tillman  . 
John  G.  Evans  .  . 
William  H.  Ellcfte  . 
Miles  B.McSwteney  , 
Duncan  ('.  Ht-ywani  • 
Martin  K.  .\ii'^-l  .  . 
Coleman  L.  Hlease 

BlEILIOCRAPHV 


«  (provi- 

Moiul) 

Con»cr\'aiive 
(military  guvcrnorj 


igi6-iSt8 

I818-1820 
ItSju- 1^22 
1822-1824 
183^1836 
1836-1838 
i8jt*-iH3o 

1832-1834 
1834- 1836 
1836-1838 
1838-1840 
1840 

1840-1843 
1842-1844 
1844-1846 
I 846 -I 848 
1848-1850 

185»>-I852 
1852-1854 

lK5t-l85<) 

ihm:,-i.S5H 
18S8-1860 
laio-iBAa 
1860-1864 
I864-186S 


1865 

I'Wis-iseg 

IWJ8-1872 
1872-1874 
1874-1876 
1876-1879 

1879-  1880 
1880 

1880-  1883 

1882-1886 

1886 

1886-1890 
1890-1894 

1894-1897 
1897-1899 
1899-1903 

1903-1907 
»  1907-1911 
19"- 

For  Rcnerat  description  see  Michael  Tuomey, 


Democrat 

■■  tactugj 


(acting) 


Reporl  on  iHe  (jeiflu^y  ,>/ Soulh  ('(iri)liait  t("i)liiiiilii.i,  1H4SI;  the  JIana- 
hiHik  of  South  Cufi  .'I'M  .  /J.-M'wr,  In  litutt  ni,  unii  Indu^lrin  of 
the  Slate,  published  by  the  Slate  lAT^s'r'ment  of  Agriculture,  Com- 
merce and  Immignitiaa  (Cohnnlria.  1907:  andwl.,  1908):  theAnmmal 
Rf  ports  (1Q04  icq.)  of  the  laroe  deportment  and  hs  other  publlca- 
tiuns;  an<l  \V.  C.  Simms,  Geography  of  South  Carolina  (Charleston, 
18431.  h'.ir  .iiimini^tr.iiiiin  ^<'v  I).  I).  W.ill.ice,  The  Civil  OmernmrnI 
of  South  CanVirtij  (Dall.is,  Kpoti):  E.  1..  Whitney,  Government  of  the 
Colony  of  South  Carolina,  in  John.*  Ilujikiiis  L'niveririty  Studies, 
vij.  xiii.  (Baltimore-,  1895);  B.  J.  Ramage,  Lotal  Government  and 
Free  Sthools  M  Soulh  Carolina,  in  Johns  Hopkins  University  Studies, 
vol.  i.  No.  13  (Baltimore,  1883):  Colw  Meriwether.  Ilitlory  of 
Higher  li'luciition  in  South  Carolina  (W'ashington.  i88t)'i,  in  Cir- 
culars 1)1  Inlc/rm.iiiim  <ji  the  fniti-d  States  BsiriMU  of  Kihiralion, 
No.  3.  There  is  no  nt'neral  histury  of  Siuth  C'aroliiia.  The  stan- 
dard work  for  the  coiottial  fieriod  is  Edward  McCnidy's  TTu  History 


of  South  CaroliHa  under  the  Pruprietary  Gottrnmtut,  ibyo-tytg 
(New  York,  1897)  and  his  Histwy  e/  Soulk  CarcUnd  under  the 
Royal  GavtinmaU,  1719-1776  (ibid.  18^),  which  are  accurate 
and  interesting,  but  neglort  the  manuscript  sourc<«i  at  Columbia. 
Older  hi-itorii^.i  are  .XleXiiodtr  IKw.ut,  Utiloruiii  .UiiKK/  cf  the 
Rise  and  Prograt  0/  the  Colonies  of  South  Carolina  and  Ctoriia 
(London,  1779).  fnehr  need  by  later  wrHert;  Davki  RaoMay, 
History  of  Snm  Canmu  (  3  vols.,  Charleston,  1809),  Httle  moie 
than  a  reprint,  without  ackiiowledgments,  of  Hewatt;  and  William 
J.  Rivers,  Sketch  of  the  History  of  South  Carolina  to  the  Close  of  the 
Proprietary  Gocernment.  lyig  (CharKatton,  1856),  whieh  was  utilized 
liy  Sli  Cr;ulv  in  his  first  volume  and  wa»  the  first  lii-.tory  of  t  he  colony 
liascd  on  the  documents  in  the  Public  Records  Office.  See  also 
E.  L.  Whhaey,  "  BiUioKcaphy  of  the  Colonial  History  of  South 
Cafotina,"  in  Ammal  Re^l  ^  the  Ameriean  Hiitorifal  Association 
for  the  Year  rS'Qt  (Washmtrton.  iSoS)-  More  diHtiiittly  lej;al  and 
iiolitical  in  i  h.ir.iricr  are  ihri  o  ',1m<  tors'  iiiuno'v^r.iiilis ;  Kd-m  L, 
U'hitncy,  Grrrrrnmrnl  nj  the  Colony  of  South  Canjim:  I  H.ili imorr, 
iSo:^).  I..i?cd  too  exclusively  on  the  statutes;  O.  D.  W.d'.are.  (  on- 
siiluliomil  History  of  South  Carolina  from  J7i$  to  177}  ( Al>l>eville, 
S.  C.  1899;  new  cd.,  1908),  a  very'  brief  summary;  .ind  W  Roy 
Smith,  Soulh  Carolina  as  a  Royal  Province.  171^1776  (New  N'urlc, 
19013)1.  based  on  the  mannacript  aouios  at  Columbia.  The  standanl 
mek  lor  the  War  ef  ladcpauknee  ta  Bdwafd  McC^ady, 
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«f  SovA  Carolina  in  the  Reeoluium.  1776^1783  (a  vol*..  New  Yorfc, 
1001-1901).    Older  books  on  the^  subject   are  David  Ramcay, 

Hhtory  of  Iht  Rr.'otution  of  South  Carolina  from  a  British  Colony  to 
an  Indtpfmirni  SuiU  [2  vi.l^.,  Treinuri,  i/Hs);  William  Moultrie, 
Memoirs  p/  Ihe  Americart  Revolution,  50  far  as  it  related  to  the  States 
fif  Xc<rlh  timi  .South  Carolina  ami  Georgia  (2  vols.,  New  York,  I8021 ; 
John  Urayton,  Memoirs  of  Ihe  Amtriatn  Revolution  relating  to  the 
Staf^SotOk  Carolina  (2  vols.,  Charleston,  1821) :  and  R.  W.  Gibbcs, 
DtetoHeniarv  History  of  the  American  Revolution  (.^  voU.,  Columbia, 
tR5,l;  New  York,  1K5-).  Vcr\-  little  has  Ixx-n  written  on  the  period 
sinri'  17HV  U.uiil  I'.  Ilou'-lon,  Critical  .Study  of  .S'ullifUalton  in 
South  Cisrotwr.  iNiw  ^Ork,  I8<}6),  is  a  concisf,  scholarly  work. 
Herin;inn  \iin  Hoist's  John  C.  Calhoun  (Boston.  I8<j2).  is  written 
from  the  extreme  iiationali»ttc  and  anii-»luvcry  |x>int  of  vii-w. 
For  the  Civil  War  anil  Reconstruction,  aee  James  Ford  Rhodes, 
History  of  Ihe  Vmltd  Stales  from  Ihe  Compromise  of  1650  (5  vols., 
New  S'ork,  1893-1904):  Jamcs  S.  Pike,  The  Prostrate  Stale;  or 
South  Carolirta  under  Negro  Goremmenl  (New  York,  187*) ;  Carl 
Schurz,  Report  on  Ihe  Slain  nf  South  Carolina,  Georgia,  &c.  C\Va»hing- 
ton,  1865.  (iciii>;  ynh  C  (jnj;rcss.  1st  si-^^-ion,  Sen.  Ex.  Doc.  a);  Hilary 
A.  Herbert  and  others.  iC/iv  Ihe  Solui  South  i  (Baltintore,  1890): 
and  John  P.  Hollis,  The  Early  Period  of  ReeonstruOion  in  South 
Carofina  (Baltimore,  1905),  containing  an  excellent  discussion  of 
the  period  from  1865  to  1868.  For  the  religious  hist(ir>'  see  Frederick 
Dalcho,  An  Historical  Account  of  the  Proteslan!  i.piuopal  Church 
in  South  Carolina  fi  mi  Iht  first  SelUement  of  the  Fnn-tnee  to  the  War 
of  the  Rrjohi::.:,!  i<  h.irj -tun,  I820);  C».  D.  Bemheim,  History  of 
the  Gernmn  Si-itUmenlA  and  of  Ihe  Lutheran  Church  in  North  ana 
South  Carolina  (PhiLidclphia,  I872).  An  excellent  monograph 
on  the  controversy  U'tween  the  I'p  Country  and  the  I-ow  Country 
ia  William  A.  Scnapcr,  Sectionalism  and  Representation  in  Soulk 
Cvotina  (Washington,  I<X)l).  Among  the  chief  printed  sources 
are  the  North  Car(^ina  Colonial  Records  (10  vols.,  Raleigh.  tSR/>- 
1S90),  useful  for  the  early  period ;  B.  R.  Carroll,  // istorical  CclUdwrii 
of  .South  Carolina  (2  vols.  .  Nrw  \'nrk,  iH^6: ;  and  the  South  Carolina 
Historical  Society  Collecli  n'  c  v.l...  f  ti:,r'i"-trjri,  tf*57.  1^58,  1859, 
18S7  anil  l(i<^7— -vol.  v.  conuuns  the  Sh.iltcabury  ['.ificrs). 

SOUTH(H)TT,  JOAKNA  (1750-1814),  English  religious  f.anatic, 
was^bom  at  Gitlisbam  in  Devonshire.  Her  father  was  a 
farmer  and  aba  berself  was  fur  a  considerable  time  a  domestic 
aervtnt.  She  was  originally  a  Methodist,  but  about  179a,  be- 
CMBiiig  penttadcd  that  she  poaatatd  supernatural  gtfU,  she 
mote  iwl  dictated  praphedei  in  rhjnie,  and  thao  anaounced 
berself  as  the  wman  qioknaf  ia  Rev.  xiL  Coining  to 
London  at  the  request  of  WilKam  Sharp  (1749-1814),  the 
engraver,  she  began  to  "  seal "  the  144,000  elect  at  a  charge 
var>itig  from  twelve  shilling?;  to  .1  g-.iinris  When  nvcr  sixty 
she  afljrmcd  that  she  would  lie  fklivcrcd  01  Shiloh  on  the  igth  ol 
October  1814,  but  Shiloh  failed  to  .iiipcnr.  and  it  w;u>  given 
out  that  she  was  in  a  trance.  She  died  of  br;i4n  disca-sc  on  the 
29th  of  the  sainc  month.  Her  followers  arc  said  to  have 
numbered  over  100,000,  and  only  bccatnc  extinct  at  the  end 
of  the  19th  century. 

Among  iter  sixty  publications,  all  equally  incoherent  in 
tbousilt  and  grammar,  may  be  mentioned:  Strange  Effects  of 
Failh  (tSoi-iSoa),  Free  Exposition  «/iAs  Biik  (1804),  The  Book 
4/  Wtlidm  (1813-1814),  and  PropheeUs  annomdng  lis  Birth 
if  the  Prince  of  Peace  (1814).  A  lady  named  Essam  left  large 
sums  of  money  for  printing  and  publishing  the  Sacred  Writings 
of  Joanna  S-'ulhu'll.  The  will  was  dispnitii  hy  a  ni.  re  on  the 
ground  ihul  liic  '.s tilings  were  ^ll.^sJ)henlous,  but  the  court  of 
chancery  sust.iinci!  i; . 

Sec  D.  Roberts,  Oh^erralions  on  Ike  Ptvine  Mission  of  Joanna 
Southcatt  (lHo7);  K.  Kecrc,  Correct  Stalement  of  Ut»  dntmUlanteS 
attending  the  Death  of  Joanna  Southcott  ^1815). 

SOUTH  DAKOTA,  one  of  the  North  Central  states  of  the 
American  Union,  lying  between  42°  28'  and  45°  57'  X.  Lat. 
and  96*  26'  and  104°  3'  W.  Iuhk  It  is  bounded  N.  by  North 
Dakota;  £,  by  Minnesota  and  Iowa;  S.  by  Nebraska;  and  W. 
by  Wyoming  and  Montana.  Lake  Traverse  and  the  Big  Stone 
LakciqNintt  tlie  ital*  in  put  foun  Miancaota;  the  Big  Sioux 
River  nnns  mast  of  the  boundaiy  betmcn  Sonth  Dakota  and 
fowa;  and  the  Missouri  river  separates  the  state  in  part  from 
Nebraska.  South  Dakota  has  an  extreme  length,  east  and 
west,  of  .^Ro  m.,  an  extreme  width,  north  and  south,  of  245  m., 
and  a  total  area  of  77.615  sej.  m.,  of  which  747  sq.  m.  arc 
water  -II n':ire. 

Topoirapky. — W'ith  the  exception  of  the  Black  Hills  district  in 
sontb-wcsti  the  stam  is  •  wide  foiling  plain,  irltb  itt  eastern 


portion  a  part  of  the  Prairie  Plains  region,  and  its  western  poctloa 
a  part  of  the  Great  Plains.  The  surface  of  this  plain,  bowcyu, 
ranees  from  Ie\el  river  valleys  in  the  east  to  irregular  plateaus 
broken  by  buttes  and  scored  by  cartons  in  the  wettt.  The  lowest 
part  of  the  state  is  the  surface  of  Hii;  Stone  Lake.  .  Iiout  970  ft. 
alxne  the  sea;  the  hi^'hesl  [xjint  is  llarncy  IV.ik  in  the  lil.irk  Hitis, 
which  rises  to  a  height  of  7216  ft.  The  utate  as  a  whole  has  a  mean 
elevation  of  saoo  ft.,  with  970  aq.  m.  below  1000  ft.:  41400  sq.  m. 
between  iooDandaoooft.:a3,oooMi.m.  between  sooo and  tooo ft.: 
10.700  sq.  m.  between  3000  aad  5000  ft.;  and  1380  sq.  m.  between 
5000  and  SoOOft. 

In  the  extreme  north-east  there  is  a  range  of  low  hills  known 
as  the  Cotcau  des  Prairies,  which  crosses  the  state  in  a  S..S.E. 
direction  through  Mandiall,  KoU-rts,  Grant  and  Deuel  counties 
and  maintains  an  almost  constant  altitude  of  from  1950  to  2050  ft. 
It  forms  the  divide  between  the  headwatera  of  ue  Minnesota 
n\tt  on  the  cast  and  of  the  Jamcs  river  on  the  west.  To  tb^ 
south  and  west  of  the  Coteau  des  Prairies  lie  vast  stretches  el 
pUiins,  incluilinR  the  vallev  s  of  the  Big  Sioux  and  J.imes  rivers, 
rijis  rrjjiiin  [iresents  no  striking  to|Kit;raphic  features  except  the 
numerous  small  lakes  which  occupy  the  hollows  created  by  the 
continental  Ice^hcet.  The  greater  part  of  the  James  River  valley 
lies  in  the  bed  of  the  extinct  Lake  Dakota,  which  was  once  a  very 
narrow  body  of  water  extending  northward  from  about  the  latitude 
of  the  present  town  of  Mitchell  for  a  shcjrt  distance  into  what  is 
now  North  I  '.ikota.  West  of  the  Jamcs  Kiver  X'allcy  lies  an  elevated 
table  l.iiii I.  In  nviuis  the  Cote^iu  <hi  M is-«jiiri,  w hirh  marks  the  »an:-r- 
parting  Ijctween  the  James  and  the  Missouri  rivers,  and  has  a  general 
elevation  of  about  1800  ft.  Aloiii;  tin-  west  tMiiiiui.irv  of  the  slate 
the  general  ele\-ation  of  the  Great  i'lains  is  about  3500  ft.  As  the 
part  east  of  the  river  was  once  covered  by  the  ice-sheet«  its  hUs 
nave  been  lowered  and  its  valleys  filled  tnroueh  the  attritioa  of 
placiers  until  the  surface  has  a  gently  undulating  appearance. 
West  of  the  Miswjuri  river  the  sheet  of  glacial  drift  is  al>sint,and 
the  lands  everywhere  show  evidence  of  extensive  stream  erosion. 
The  surface  is  broken  by  man\  1  liister^i  ol  small  hills,  such  as  the 
Fox  Ridge  in  the  central  iiart  of  the  state  and  the  Cave  Hills  in  the 
north.««tt  and  in  the  vicinity  of  stveams  it  is  much  cut  up  by 
deep  mvincs.  In  the  south-west  the  raultsof  this  ero«ion  are  seen 
in  an  accentuated  fom  in  the  region  bettween  the  White  river  and 
the  South  Fork  of  the  Cheyenne  nver,  known  as  the  Bad  Lands  or 
lerres  mautaises.  This  area  extends  from  thi'  loist  mi-ridian  up 
the  White  river  for  about  120  m.  am!  v:irics  in  width  (riini  ;,o  ;o 
SO  m.  Here  the  land  surface  has  been  carved  into  forms  in  inftnite 
variety.  Many  slender  oohuniia  of  day,  supiyrting  anssea  of 
sandstone  wfalcb  have  pnitected  them  from  ooaioa,  rae  fioas  dia 
surface  like  gigantic  tondstaolai  The  «>ides  of  these  ridges  aad 
pinnacles  are  bare  of  vegetatbn  and  display  a  variety  01  coknm 
in  buff,  cream,  p.ilc  green,  grey  and  flesh.  The  most  prominent 
features  of  the  landscajK'  rise  from  150  to  300  ft.  above  tfn  v  .ilU  ys; 
the  latter  and  the  flat  tops  of  the  mesas  arc  sometimes  covered 
with  a  scanty  soil  and  a  sparse  growth  of  grass.  These  Bad  Lands 
were  once  a  fairiy  level  plain,  but  intricate  stream  erosion  produced 
the  labyrinth  of  ravines  and  ridges  for  which  the  iregion  u  noted. 
The  Bad  Lands  of  the  White  river  are  also  noted  for  their  wealth 
of  anim.il  fossils,  which  have  Ix-en  found  in  such  quantities  as  to 
ciiisi-  )4i'<il(j),;ists  to  IkIicm'  that  t  he \enebrate*  perished  therein 
droves  during  a  severe  •■tnrni  or  MoihI,  Other  Ba<l  Lands,  on  a 
less  impressive  scale,  are  found  .^lonc  the  (,rand  and  the  Moreau 
or  Owl  rivers.  North-west  of  the  Bad  Lands  of  the  White  river  lie 
the  Black  Hills  {q.v.),  an  irregular  dome-shaiied  uplift,  about  las  n. 
long  and  60  m.  wide,  lying  partly  in  Wyoming,  and  with  the  main 
axis  trending  almost  north-west  atnl  south-east.  The  uplift  is 
completely  enclosed  by  a  rim  of  hog-hack  ridges  from  :too  to  txio  (t- 
alxive  the  pl.iin,  and  between  this  rim  and  the  hills  proper  lies  the 
Re<l  Valley.  .1  tr.u  t  alnjut  3  m.  wide  and  l-iri|i  re<l  on  the  inner 
side  by  the  main  masa  of  limestone  and  cnstalhne  rocks  which  have 
in  general  a  height  of  4000  or  5000  ft.  above  the  sea — some  lidges 
and  peaks  rise  higher  still.  Upon  this  limestone  plateau  there  is 
a  central  are;i  of  high  ridges,  among  them  the  rough  crags  of  llarncy, 
Custer  and  Dodge  peaks.  Between  the  ridges  of  th(  central  area 
lie  wide  valleys  and  "  parks."  The  streams  flowing  from  the  central 
area  have  cut  deep  gorges  and  cartons,  and  among  the  ridges  the 
granitic  rocks  have  assumed  many  strange  forms.  Though  risinx 
from  a  semHuid  platsBu,  the-w  mounttins  have  suSdent  ninfiMi 
to  supirart  an  abundant  plant  growth,  and  have  derived  tndr 
name  from  the  fact  that  their  slopes  arc  dark  with  hea\-y  forests. 
Cathedral  Park  in  the  southern  portion,  Spearfish  Cafton  in  the 
north,  and  the  extensive  fossil  forest  at  the  foot  of  Mattie's  Peak  are 

noteuortin  :  whiu-  the  (  n  st.il  Cave,  ih  -d  PiedmoMt  and  the  Wind 

Cave,  near  Hot  Springs,  are  almost  unrivalled. 

With  the  exception  of  the  extreme  north-cast,  the  state  lies  within 
the  drainage  system  of  the  Missouri  riwr.  This  stream  enters  the 
.state  ne.ir  the  ccatfe  of  the  northern  boundan,',  pursues  a  WindlnK 
south-easterly  ooafse.  and  from  its  intersection  with  the  4^3 
parallel  of  N.  lat.  to  its  junction  with  the  Pis  Sioux  rix-rr  separates 
South  Dakota  from  Nebraska.  The  Uig  Siuux  river  rises  in  the 
Coteau  des  Prairies  in  the  north-east  and  Hows  almost  directly 
south  for  n  distaaoe  of  300  aki  m  the  lower  pan  of  its  comae  forming 
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the  ixiundary  between  South  Dakota  and  Iowa.    To  the  weat 

ti  this  stream  and  almost  parallel  with  it  is  the  Jame*  or  Dakot.i 
river,  which  riw-*  in  North  Dakota  and  follow*  a  si-mrn' 
course  simthwarU  untit  it  Joins  the  Missouri  river  near  Vaiiktmi. 
From  the  wvst  the  Miuuuri  receive*  the  Gratid,  Moreau  or  Owl, 
Cheyenne  and  White  river*.  Of  these  the  Cheyenne  is  the  most 
impMtant,  bang  formed  by  two  bnaches,  the  Kdle  Fourchc  and 
the  South  Fork,  which,  after  tkaMt  completely  cnciidinK  the 
Black  Hflli,  none  at  m  paiM  meuiy  sga  an.*  from  their  aources. 
Many  of  the  raiiiller  atraama  fai  the  Bfidc  Hflb  loae  their  waters 
in  their  lower  cour-*-*  throuKh  seepage  and  evap<irati(in.  The 
Minnesota  rivir  h.if.  its  siHiri  i-  in  the  n'jnh-<--.t?.t.  and  the  F?ip  Stone 
Lake,  a  body  o{  water  about  25  m.  long  and  3  m.  wide,  lorm»  a 
connectini;  link  between  its  headwaters  and  the  rest  of  the  stream. 
North  of  this  lake  lies  Lake  Traverse.  20  m.  ton^  and  3  m,  wide, 
whose  waters  flow  north  ir;.,  ihi  H..i^  <1.- Si.. ux  river,  WMmcc  thev 
flow  into  the  Red  River  >.  I  ttu  N'..rth).  The  portion  of  South 
Dakota  east  of  the  Mis-«mii  tivi  r  i-.  li.jitid  with  numertnis  Uikin. 
ran^ng  from  srn-iH  jxjmla  to  txKJii.-»  of  w.iter  from  10  to  15  m.  in 
diameter.  The  plains,  cxrcpl  in  the  south-cast  curncr,  arc  unrirr- 
laiJ  b\'  yJleets  i>f  staler  lM.tri:ig  N.iii(Ulniir,  \\lii<  h  ctrry  a  \''i[utiie 
of  water  under  such  pressure  that  in  the  valleys  of  the  James 
river  and  the  MiMonri  river  and  its  western  tributaries  a  »tronR 
•arfiioe  flow  ntiay  be  obtained  from  artesian  wdls.  In  1905  over 
a  thousand  wells  had  been  mink  east  of  the  Afissouri,  and  the  (low 
was  estimated  at  7.000,000  gallons  per  day. 

Fauitii  and  Flora. — L^argc  game  within  the  state  is  jini-ctirally 
extinct.  The  herds  of  bison,  aiUelojX'  ap.ii  ilk  tIi.u  onre  ri>aitied 
the  prairies  have  vanished,  but  a  few  mountain  sheep  still  gmie 
aa  ma  giaea  cm  vend  mesas  ia  iiwcBBwible  jwniaiia  of  the  Bad 
Laada,  There,  too.  the  i^rey  (or  tlnlwr)  wolf  and  die  coyote  are 
found.  The  species  of  small  animals  do  not  differ  from  those  found 
in  other  parts  of  the  Middle  West. 

The  total  woodland  area  has  been  estimated  at  3500  sq.  m., 
about  3'35%  of  the  land  area,  and  of  lhi.t  amount  2000  »t\.  ni.  are 
in  the  Black  Hills  district.  Ail  the  higher  lands  of  this  ana  are 
covered  by  forests;  but  the  Red  Valley,  lying  between  the  outer 
ridges  and  the  main  uplift,  la  treeless.  Most  of  the  foreM  consists 
of  yellow  pine,  but  the  stuuce.  aspen,  white  liiicb,  bur  oak,  box 
elder,  red  cedar,  white  elm  and  Cottonwood  are  amogg  the  other 
varieties  found.  With  the  exception  of  narrow  strips  (jf  wo<irll.in<l 
aktog  the  courses  of  the  larger  strcim.^i,  the  rest  of  the  ^^.ir.  1  1 
of  treeless  prairie-lands,  which  are  usually  covered  with  valuable 
gni-N  -^  In  the  more  arid  rcRions  the  sa^;e-bru5h  and  cactus  make 
their  appearance.    Two  national  forest i>  t  i>ntainiKl  <i9io)  3033  IH|.  ni. 

OKwW.— The  dimate  of  South  Dakota  is  of  a  contmental  type. 
Owinc  to  the  mwlhern  latitude,  comparatively  hish  altitudes, 
and  the  ffreat  distance  from  the  ocean,  there  atr  great  annual 
t-ariations  of  temperature  and  a  very  small  amount  of  rainfall. 
The  stiitc  is  coldest  in  the  north-eant  and  warmest  in  the  region 
South  ul  the  Cheyenne  and  west  1  >f  the  Misviuri  rivi  r.  The  isothermal 
lines  trend  from  »outh-east  to  north-west.  The  winters  arc  long 
and  aMwhad  fay  eaeeadiiii^  low  temperatures,  but  as  they  are  the 
dMeat  wion  of  tlie  year,  the  eatremea  are  not  ao  disajpccable  as 
tiiey  would  be  in  a  more  humid  region.  The  mean  winter  tempera- 
ture ranges  from  13*  F.  at  Aberdeen  in  the  northern  i>art  of  the 
James  River  Valley  to  25°  at  Rapid  City,  in  the  lilai  k  Hills  <li*trict. 
The  absolute  minima  at  these  two  plates  are  n-^i>ef  ti\ ely  —  46°  and 
-39*;  the  absolute  maxima,  iil'  and  106°,  and  the  mean  annual 
temperatures,  43°  and  46'.  At  Brooktngi,  in  dw  aalraaM  cast, 
the  aieaa  annual  tempmtuie  is  a^';  the  mean  for  the  summer 
»  M*  with  an  extreme  recorded  of  104*;  the  mean  for  the  winter 
b  15'  with  an  ertnfme  ncoided  of  -41'.  At  Ashcroft.  in  the  ex- 
tn*mc  north-wr^t,  the  mean  annual  leinr>orature  is  44";  the  mean 
for  tlie  slimmer  (i^  ;  and  for  the  winter  Jo^:  while  the  highest  and 
lowest  temperatures  ever  nvordeil  are  re.ijKTtivcly  114°  and  44°. 

The  average  annual  amount  of  rainfall  fur  the  state  is  alMUt 
30  in.,  ranging  from  13-9  in.  at  Ashcroft  to  25-9  in.  at  .Aberdeen. 
It  la  uaualhr  gicataat  in  the  valkya  of  the  Jameo  and  Rig  Sioux 
livna  and  leut  ia  the  extieiue  nartiKentral  and  north-western 
Mrta  of  the  state.  The  average  amount  of  rainfall  for  the  spring 
IB  6  or  7  in. ;  for  the  summer,  8  or  9  in.;  for  the  aiuurn-:.  or  )  in,: 
and  for  the  winter,  I  or  2  in.  The  snows  are  ^;ener,ill'.-  li,;ht.  and 
rattle  may  graze  on  the  prairies  during  tiii>st  nf  ihe  .ii:.i.r;  l  ut 
there  are  occasional  severe!  "  blizzards,"  which  arc  accompanied 
iataast  cokl  and  hi^h  winds. 

jSgffr.— The  glacial  dnft  east  of  (he  Missouri  n\-vt,  unlike  tliat  of 
the  New  England  states,  is  remarkably  free  from  boulders  and 
gravel,  excein  in  a  few  morainic  belts.  It  is  often  locally-  enriched 
by  vt?getahle  mould,  and  Is  well  adapted  for  wheat-growing,  \^'est 
of  the  Missouri  river  the  drift  gives  phice  to  a  fme  soil  of  sand  and 
clay,  with  depfwitu  of  alluvium  in  the  vicinity  of  streams.  Though 
lacnng  in  vef;etablc  mould,  these  soils  arc  generally  capatde  of 
producing  gofxl  crojM  where  the  water-supply  is  suflicietit.  The 
Mfger  valleys  of  the  Bl.irk  Hills  district  contain  fertile  alluvial 
deposits  washed  from  the  neighbouring  highlatvls,  but  in  the  plains 
adjoining  these  mountains  the  50IU  consist  of  a  stiff  sr',imlw>  fuit- 
able  only  for  iia^ture  land.  There  .ire  thr'<tij,dii>iit  the  si,\ie  f;,ice.Tiir>a.il 
tracts  ia  which,  owing  to  dcfkient  drainage,  an  excess  of  alkali 
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has  acctunulated,  and  which  require  apecial 

tan  be  made  ag.iin  productive. 

Irrigation. — South  Dakota  in  1 889  had  Oldy  15,717  aciea  of 

irrigated  land.  Ti  n  years  later  thi.s  area  had  increased  to  43,676 
acres.  Of  the  lutal.  J''. 4^7  acres  were  irrigated  by  streams  and 
25,33^  acres  by  wells.  Ibc  area  irrigated  by  streams  was  con- 
fined  larady  to  the  Black  Hills  r^ioa.  the  water  being  supidied 
by  the  Nortn  FoAand  the  South  Fork  rivers,  which  arc  tributaries 
of  the  Cheyenne^  The  arteiian  iMuin  of  ilu  east  i^rt  of  the  sute 
is  fairly  well  developed,  several  wells  i:.k  .1  tluw  of  from  2000  to 
4350  gallons  per  minute  and  a  pres.Kure  of  15CJ  Hj  to  the  stjuare  inch. 
L  nder  the  Reclamati  irt  .Act  pas^cij  liy  Congress  in  l')02  the  irriga- 
tion of  i<x),(xx>  .icres  in  the  Iklle  Fourche  Valley  adjacent  to  tnc 
Black  Hills  region  was  provided  for.  It  provides  for  a  dam 
across  Owl  Creek  6500  ft.  long  and  20  ft.  wide  on  top.  and  for  two 
main  canals  from  this  distributing  centre,  one  the  north  canal 
supplying  water  for  the  irrigation  of  66.857  acres  north  of  the 
Helle  Fourche  river  and  east  of  Owl  Creek,  an<l  the  other  the  south 
canal  for  the  irrigation  of  28,240  acres  s-j^th  of  the  Iklle  FourdK. 
I-ater.il  cinal.t  are  providefl  from  the  m.tin  can  il-.  to  each  farm. 

/!,i;r.v  itllurc. — .Xjjrieulture  is  the  leaiiin^;  industry  in  South  Dakota; 
in  lyoo  out  of  137.156  |M-rsons  cngageil  in  octupiitions,  82,857 
followed  agricultural  puntuits.  In  1890  the  total  acreage  devoted 
to  farming  was  1 1 ,3^,460,  which  in  1900  had  increased  to  19,070,616. 
The  percentage  olimproveil  .vre.ige,  however,  fell  during  the  same 
perirjd  from  6i-i  °o  in  1890  to  59-2%  in  1900.  This  was  due  largely 
to  the  opening  up  of  land  which  had  formerly  not  been  uiilire<J. 
riie  average  si/e  of  I. inns  leicluding  f.irms  under  J  acres  with 
products  valued  at  less  than  $500)  was  327-2  acres  in  1890  and 
164-1  acres  in  tooa  The  value  of  all  farm  property  increased 
from  tif5<527>5S6  in  1890  to  $397,525,303  in  1900.  The  average 
farm  value  also  rose  during  these  ten  years  from  S3901  to  is' 


and  the  value  per  acre  aovanced  from  $12-77  to  $15-60. 
farms  were  worked  by  owners  in  1900  than  in  1R90,  the  (lercentagc 
In  the  former  year  beiui;  7K-2  and  in  the  latter  year  .^0  6.  In  1900 
share  tenants  worked  18-4%  of  the  farms  and  cash  ten-ints,  3-4/0. 
The  total  value  of  farm  product*  in  1899  was  $66,083,419  as  against 
$22,047,279  in  1889.  Of  the  total  oraduct  \-aluc  in  1899.  78-3", 
was  represented  by  cereals.  South  DuotS  luldng  aixtcenth  among 
the  Mates  in  cereal  production,  wlieat  conatituted  6o-7°;,  of  the 
total  for  all  cereals,  Indian  com  2l-i''„  oats  11-9",,  and  iKirley 
.^S',.  A  considerable  are.i  w,a.-,  devoted  to  the  cultiv.itj(>n  of 
apples,  plums  and  cherries.  The  total  acreaRC  of  spring  wheat, 
the  state's  leading  crop,  in  I90<>  tt.is  .),.^7.S.<"n  with  a  yield  of 
47,588,000  bush,  valued  at  $,^2,829,000.  South  Dakota  ranking 
third  among  tiie  states.  Next  in  iaiipoctance  in  1909  came  Indian 
corn  with  an  acreage  of  2,059,000  and  a  product  of  65,370,000 
bush.  ($32,635.0011),  Oats  had  an  acreage  of  1.450,000  and  a 
product  of  49.(xKi.cxx>  bush.  ($14,790,000).  Barley  was  cultivated 
on  t,02i,fxxi  litres,  the  )(re/duct  amounting  to  l9.9lo.(xxi  bush. 
(S8,y6o,000).  In  the  quantity  of  lurlej  |iiiHlin  i-d  the  state  ranked 
fifth.  In  its  output  of  fUx,  grown  almost  entirely  for  the  .seed, 
the  state  held  second  rank  with  a  product  of  ^,640,000  buslL 
($8,516,000).  The  hay  acreage  was  ^36,000  and  the  production. 
804,000  tons.  W'heat  g^ws  chiefly  in  the  east  and  north  reit 
parts  of  the  state,  especially  in  Drown,  Spink,  Rolierts.  Day  and 
Grant  counties,  the  largest  crop  in  1899  being  that  of  Drown  county, 
3.330.570  bush.,  or  about  one-twelfth  of  the  slate's  (iriHliiLt,  ( di-n 
grows  throughout  the  western  \u\\[  of  the  state,  and  espcciallj-  in 
the  aouth-wcatcm  parts,  in  Lincoln.  Clay,  Union,  Yankton  and 
Bonhoromie  counties,  the  largest  crop  in  1899  l>ciiiK  that  ol  Lincoln 
county,  3,914,840  bush.,  ne.irly  one-devcnth  of  the  state  cro|>; 
Oats  has  a  distribution  similar  to  that  of  com.  the  largest  crop 
in  1899  beinn  th.it  of  .Minnehaha  county,  1.666,110  hush.,  abrjut 
one-nineteenth  of  the  itate  tnp.  Barley  grows  prim  i|villy  in  the 
eastern  and  southern  jjarts  of  the  slate — .Minnehaha.  Mood). 
Lake  and  Bru(.>kings  counties — the  largest  crop  in  i8<;9  Ixing  that 
of  Minnehaha  county,  933,860  bush.,  more  than  one-seventh  of 
the  state; 

The  state  la  •qNcially  «tII  ada^  tc^i  for  grazing,  and  during 
iSgo-iqot)  there  was  a  large  int  re.i-.e  in  the  number  offarm  animals. 
The  gain  was  chiefly  conlnud  to  l  aitle.  liut  the  number  of  horses, 
sheep  and  swine  also  showe<l  substantial  inrreaMis.  The  value  of 
all  li\i-si;H'U  in  i8<j<)  w.i>  S29.689.s09  and  in  1000,  Stjj;.  17 1.4,^2. 
The  number  and  value  respectively  of  the  various  farm  ani- 
raala  on  the  ist  of  January  1910  were  as  foUowa:  lioneit 
613,000  (164,360,000),  daury  coWa,  656,000  ($31 ,648,000) ;  other  cattle. 
1,341,000  (S28.833,(X>0) ;  swine.  805,000  ($8,936,000);  and  sheep, 
829.000  {$3,3l6,o<X)^. 

Mininn. — The  minerals  of  South  Dakota,  of  whk'h  gold  is  the 
most  iiiifjortant,  are  chiefly  found  in  the  Black  Hills  region.  This 
section  covx-rs  about  3500  sq.  m.  in  the  south-east  part  of  the  state 
and  includes  the  oountiee  «  Lawrence,  Custer,  Meade,  Bsiininigton 
and  FUI  River.  Silver  follow-s  gold  in  importance,  Iwt  tbe  Otfcwr 
minerals  met  with,  including  gypsum,  mica,  petroteuiii^  nMnel 
gas,  granite,  marble  and  tin  are  not  found  in  paytng  qnantibca. 

Cold  w.a.s  first  iliscovered  in  French  Cre«-k,  Custer  county,  on  the 
27th  .".f  Jul\-  l'^74  !iy  miners  who  were  with  Custer's  exi>'d;t ion. 
Gold  was  alio  found  .later  in  Lawrence  county  north  of  Custer. 
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•nd  the  HomMtake  Belt  in  the  former  county  Hm  ncr  linee  been 
the  chief  producer  in  the  state.  For  ten  years  after  the  Black 
HilU  were  thrown  open  little  sold  wa»  miwHi  becaui*  of  the  lark 
of  r.til»-.i\  facilities.  Cement  cicfx>>ils  wi-rf  iliHnvfritl  in  the  B!;u  k 
Hills  ri'ulon  in  1876  and  in  the  s,imii.-  yrar  the  first  <|uariA  mill 
was  «et  up  in  Deadwood.  In  1889  a  cement  plant  was  built  at 
yaakMii,aadteto«iUiiwindaldion^  Mica- 
miiAw  waa  alao  carried  on  for  a  time  but  waa  aoon  abandoned. 
The  first  natural  ga»-wi-II  in  the  stale  w.-is  drilled  at  Pierre  in  i8<j2. 

The  total  value  of  all  mlni  r;il  priMlm  Is  in  1902  wa-^  5'>,7'k),hi4, 
of  which  f<j.4Cj4,i5>t  were  reprrM'nteil  liy  g<iUl  an<l  silviT,  *li<i,78(> 
In-  s;uui-tiMie>  and  qiLiri (■itcb  and  ?*ti.<Hi5  by  linu-^tutu".  and 
dolomite^:  in  ilie  t<jtal  value  was  S8.SiK,234,  which  was  an 

incraafc  <j(  more  th.m  $3,500,000  over  the  value  in  1907.  This 
increase  was  due  alitii»t  entirely  to  the  ^in  in  the  gold  output 
which  advanced  in  value  from  fj.i.^S.ino  in  t'Ki;  t<i  ?7, 742,200  in 
19)8.  The  total  amount  of  ^ola  mined  in  Jv  '^  ".i-  374. .^29  fine 
onnci's,  I  he  greater  part  coming  from  the  Homcstakc  Mine  In 
I  >  i.S,  197.300  oz.  ol  silver  were  obtained,  valuetl  at  $105,500  as 
again»t  $'jo,^oo  in  1907  and  $loi,o&6  in  1906. 

JflMM^SKAWM. — Kfanufacturins;  in  S«uth  DaUota  is  of  Ihtte 
impartaAce  atld  It  confined  chief^  to  artii  U  s  for  home  conmmption. 
Hetween  1890  and  1900  the  niiml'i  r  of  i  siablishmenl!*  increaMtl 
from  499  to  l'>39.  the  capital  in\  i-;t<  'I  froTr,  ?3, 207.796  to  ?7,57'*.H9.';, 
and  the  value  of  products  from  $5,6«J.7..j8  to  Si2.23i.339.  I'mlcr 
(he  factory  ayitem  there  were  624  establishments  in  1900  and  M,ti 
in  IQ05;  tne  ca|ittal  invested  in  1900  was  $6,051,288  and  in  1905 
$7.j8<;il42:  and  the  value  of  the  products  was  $9,529,946  in  t9<x> 
and  P13.085.333  in  1905.  Both  in  1900  and  1905  Bour  and  grist- 
mill products  ranke<]  nrrt  in  value,  the  fijiuns  for  lono  lu'tng 
$j,2Cx8,532  and  for  1905  $6,519  3'ii.  Tin-  ..ml  lrul.:-ir\  wa-  ilie 
manufacture  of  cheese,  butter  and  condcnse<l  milk,  and  the  third, 
Itrintiag  and  puUiihiqg,  Sioux  Falls  is  the  principal  industrial 
centre. 

TraHSpfrtuHuik—Tiie  railway  mileage  of  Dakota  in  1R70  ("before 
the  present  States  of  Somh  atui  North  Dakota  were  en-ctnl)  «as 
only  75  nt..  and  in  \HSn,  1225  m.  In  1890  the  mileage  of  South 
Dakota  was  2610  m.,  in  1900,  2961  m.,  and  in  1909,  3776  m.  Thi' 
principal  system-i  ,ire  the  C  hii  ajjo,  .Milwaukee  &  St  Paul,  the  (jfcai 
Northern  and  the  North-western.  The  ijrincipvd  w;iterway  is  the 
Missouri  River,  whose  channel  has  an  average  depth  at  low  water 
of  about  a  lu  between  Sioux  City  and  Fort  Benron,  Montana,  but 

thf  ffftMtlltt  ihtft^m     t}w  f ^IWT^  Hlft^"f  ^"^^1  MftTTtlt^ff- 

Popuhtim.— The  toUl  poptthtfott  «f  Sootli  Dmlcata  in  i.<;oo 
(the  date  of  the  first  PcfunJ  centu  taken  rinoe  its  separate 
existence  as  a  stale)  was  328,808,  and  in  1900  it  w.a.s  401,570; 
the  incrcJisc  from  1890  to  1900  being  (exclusive  of  iKTsons  on 
Indian  reservations)  i6-8"o.  In  loio.  .iciorditip  to  she  U.S. 
census,  the  total  was  5S3..S.SS.  Of  the  population  in  1000. 
380,714  were  whiles.  8.^,508  were  foreiKii-l>orn,  465  were  iii).'r<its. 
and  20,225  ^vcTe  Indiaiii.  Of  the  liulians  0J03  ^^crl•  iaxe<i. 
The  p^ulation  on  Indian  resi  r\  .i- ii  .i:s  in  iStjo  was  10.702; 
in  iboo,  17.683.  The  Indians  on  reM.-rvations  and  in  Indian 
s<:hools  include  nicmljcrs  of  the  Vanktoii,  Yauklonai,  Oglala, 
Bruii,  SisBcton,  Wahpeton,  Flandrcau,  Siuux,  Blackfccl,  Miiii- 
eaitjoa.  Sans  Arc  and  Utc  tribes,  on  the  Standing  Rock  and 
Cheyenne  River  rrscrvations  In  tlie  north  of  the  state,  the  Lower 
Brul£  and  Crow  Creek  rcservmtioin  In  the  central  part,  and  the 
Pine  Ridge  and  Rosebud  reservations  in  the  south.  The  figures 
for  UHmUUttS  bora  b  the  United  States  but  not  within  the  state 
show  a  pnqwadcnuice  of  immigntiom  fnom  neighboiiiing  states, 
tlm  b^ng,  in  1900,  51/1147  nttlvet  of  Iowa,  a4<99S  mtivcs  of 
Wisconstn,  iB,5fts  of  lihiiiiwiiit*  snd  16,14s  ^  IIBnois,  out  of  a 
total  of  3i3,o6>.  Of  the  total  InreiKR-baTnpopnlition  of  88,508, 
19,788  were  Norwegians,  17.873  Germans,  12,365  Russians, 
5906  English  Canadians,  503S  Danes,  3862  English  and  3298 
Irish-  ()i  i  t'-r  ti.t.i!  ]  .i;|  ij|.u  ;i  oi  -M.s.3f*3  were  <if  fori  i^r  j.:.rrnt.-if:i- 
i.e.  cither  one  or  buili  parent!!  foreign-born — and  of  lliosc  having 
both  father  and  mother  of  foreign  birth  there  were  4.1.516  of 
Cerni.un  i)arcntaBe,  44,119  of  Norwegian,  25  i'.^  of  Russian 
ami  ii.:r2  of  Irish  ]>arcnla(,'e.  Frot:i  i:sik>  1"  l  jcxj.  i.ti  '.l.c  );  isis 
of  places  having  4000  inhabitants  or  more,  the  urb.-iii  pipiilation 
increased  from  10,177  in  1.S90  to  28,743  in  tooo;  so  that  there 
was  the  remarkable  increase  of  182-4%  >n  urban  population 
against  an  faaease  of  i6-8%  in  the  total  pofmlatlon.  In 
1900  (here  were  seven  cities  having  3000  or  more  inhabitants: 
Sioux  Falls  with  10,2^;  Lead,  6210;  Yankton,  4125;  Abordeen, 
4087;  Mitchell,  4055;  Deadwood,  5498;  and  Waterton,  as** 

*  In  1905,  aoconSng  to  a  state  ccnsos,  there  were  aiae  citiea  with 
9000  or  nwie  iahabitants,  shosring  soaw  changes  fai  order  of  sise: 


In  1Q06  the  tot:Ll  numWr  of  communicanUof  ditlerent  religious 
denoniiiialions  in  the  state  was  161,951,  of  whom  61.014  *crc 
Rom,in  Catholics.  45,018  Luiherans,  16,143  Methodists,  8599 
C'ongregationalLsls,  7035  Pmt^^taWt  Rpiifn|WliaM|  ♦9g»  ri'tlbj- 
teriiiiis  and  610^  R.iplists. 

Adintiuslrdluni.  -  Ihc  state  is  governed  under  its  original 
constitution  of  i&8g,  with  amendments  of  1896,  1898,  1900^ 
1902,  ii>D4  and  19CK).  The  suffrage  is  granted  to  all  nwles* 
resident  in  an  election  prcdnct  for  ten  days,  in  the  county  for 
thirty  dayit  hi  the  state  for  sia  ngootbs,  in  the  United  Sutes  for 
one  year,  and  si  ycaiB  of  age^  oocpt  tboae  1  ' 
or  insaBTi  and  tboae  convicted  of  tieason  w  ww«v, 
restored  to  cfvfl  xi^ta.  The  legialatine  nagr  pvopow  t 
menta  to  the  oonatiUitNn  by  a  majority  ifOte  of  aB 
elected  tie  each  of  the  two  housea,  or  nay  Issue  a  call  far  a 
constitutional  eonventioin  by  a  twe^hbda'  najority.  In  cither 
case  the  proposition  must  be  ratified  by  poipniat  vole  at  the 

next  general  election. 

The  chief  administrative  ofTicers  are  a  governor,  s«Tetar>'  of 
state,  auditor,  treasurer  (not  eligible  for  more  than  two  con- 
.secutive  terms),  suinrir.li-:.  h  il  .if  iiislruc'.ioii,  attorney- 

general,  and  c«rainis!.ioi;cr  oi  si  lioo.  and  public  lands,  iill 
elected  biennially  by  direct  popular  vote.  The  governor  and 
lieutenant-governor  must  l>c  citi/.ens  of  the  United  States, 
qualified  elcclors  of  the  stale,  at  least  thirty  years  old,  and 
residents  of  the  state  for  two  years  preceding  the  clccLion. 
The  governor  may  remit  tines  and  forfeitures,  and  grant  r^ 
prieves.  commutations  and  pardons,  but  in  the  more  serioas 
ciscs  only  on  the  recoromendation  of  a  boaid  of  pardons, 
cumposed  of  the  presiding  JudDs,  the  aecretaiy  of  statOb  and  the 
attonwy  giacraL  He  has  a  veto  power  ntrwHng  to  iten  in 
appronbtioB  bflfa^  irtfch  nay  bo  ovcroone  by  a  twMhMi' 
vote  n  ondt  home.  A  BeiitenamFfofwraor,  chosen  bieublly, 
presMca  over  the  senate. 

The  tegidative  department  consiita  of  a  Senate  (with  not 
fewer  than  twenty-five  and  not  more  than  forty-five  members) 
and  a  Houw  of  Representatives  (with  not  fewer  than  sevcnty- 
t'lve  and  ui.t  more  lliin  i  1,  ^  menilicrs)  fhos<  n  l;>ii  iin:.i!]v,  Srna- 
lors  aiid  represent alives  must  be  (ii;alilie<l  electors,  cilizeiib  ol 
the  L'niteii  ^lates,  ai  leas.t  twenty-live  \ears  old,  and  residents 
of  the  state  for  two  yc.irs  r  ext  precedinK  election.  The  sessions 
of  the  lc^;;slature  are  iiiennial  and  arc  liiiii;t<l  to  si.My  days 
Hills  may  orij;inatc  in  cither  hou.st.'.  and  either  hou.se  m.iy  amend 
the  bills  of  the  other  hou.se.  .\  constitutional  amendment  pro- 
viding for  minority  representation  in  the  House  of  Rcpri-?enta- 
tives  was  rcjccte<l  in  1SS9  by  a  large  popular  vote.  South 
Dakota  was  the  first  .\merican  state  to  adopt  the  initiative  and 
referendum.  Under  a  {institutional  amendment,  adopted  by 
popular  vole  on  the  8th  of  November  1898,  5%  of  the  legal 
voters  of  the  State  may  require  the  legidatine  to  submit  to 
popular  veto  at  iht  namt  fulaad  dectioo  neaaurcs  which  they 
wish  enacted  Into  law,  or  namwsa  already  passed  by  the  legis- 
lature wUch  have  not  yet  gone  into  force.  Bseeptiona  to  the 
referendum  are  made  in  ue  case  of  bwa  neoesaaty  far  the 


immediate  prcservatloo  of  the  public  peaces  heallh,  or  Miety, 
or  the  support  of  the  state  government  or  the  vaiiouaatata 

institutions.  In  prartia-  (he  legislature  has  interpreted  thCM 
exceptions  so  freely  thai  i:c  illy  all  important  laWS  SrS  pBHCd 
witli  eiiieru'cncy  iluuses.     I  lie  governor's  VCtO  doCS  DOt  apply 

to  measures  p.isscd  by  |x)pular  vote. 

The  judiiial  department  consists  of  the  supreme  court, 
circuit  luurls.  county  courts,  justices  of  the  peace,  and  police 

Sioux  Falls.  12.283:  Lead.  8052;  Aberdeen,  5841;  Mitchell,  5719; 
Wateriown.  5164;  Ueadwood,  4J^:  Yankton.  4189;  Huron.  3783: 
Hrookini(»,  3265.  Pierre,  the  ouucal,  had  a  population  of  2794. 

'  The  contititution  provided  for  the  submission  to  the  people  in 
November  1890  of  the  question  whether  the  word  "  male  "  in  .Article 
\ii.  of  the  constitution  as  adopted  be  omitted,  but  the  popular  v.iti- 
in  1890  and  .igain  in  1898  did  not  favour  thiscliange.  In  the  o.  .  uui 
constitution  it  waa  provided  that  any  woman  having  the  iiualitic^' 
tiona  aa  to  MB.  nMasse  aad  dtisendbip  might  vote  at  any  election 
hekl  «ddy  W^hoolpinposca  aad  "  bold  any  office  hi  dds  slailr 
caospt  as  otherwise  pnwiaed  la  tUs  coMtttotwo." 
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mKBistrates.  The  <iupreme  court  consists  of  five  jud^s  chosen 
for  six  years — ihc  term  for  the  first  judges  elected  under  the 
constitution  of  1889  was  four  years.  The  state  is  divided  into 
five  districts  and  one  judge  is  chosen  from  each  district,  although 
the  dactim  k  mde  by  the  voten  of  the  state  at  tajqge.  The 
coozt  hat  appsUate  juiisdictioa  oaky,  caoept  far  the  power  to 
iMie  wcita  of  maBdmmu,  v»  Mrrmle,  certinrarj,  injniictlaii 
and  other  origfaial  and  remedial  write.  The  state  is  divided 
into  ten  circuits,  and  one  judge  is  elected  by  thr  voters  of  each 
circuit  for  a  [Mrriod  of  four  years.  The  legislature  may,  by  a 
two-thirds'  vote  of  each  house,  increase  the  number  of  circuits 
or  the  number  of  judges.  The  circuit  courts  ha\'c  original 
jurisdiction  of  all  action!!  and  cau.ses,  Iwlh  at  law  and  in  equity 
and  such  appellate  jurisdiction  as  may  be  conferred  by  law. 
In  each  county  there  is  a  county  court  with  a  county  judge 
who  It  elected  by  popular  vote  for  two  years.  The  court  ha.s 
original  jurisdiction  in  probate  coses,  in  civil  cases  involving 
$ieoo  or  less,  and  in  criminal  cases  below  tiie  grade  of  felony. 
17adcr  an  act  of  1895  thieB-foiutlia  of  a  jury  may  render 
a  wenUct  in  kHV  dvl  caaea  in  oounty  aad  dioiit  cowts. 
The  juriadietfoB  of  jmticw  of  tiw  peace  k  detennfaied  bf  kw. 
but  it  is  restricted  tqr  the  CDostttution  to  cases  mvoMng 

$100  or  less. 

lor  the  aiiministralion  of  local  government  the  state  is 
divided  into  counues  (64  in  lOTo)  and  these  in  turn  are  sub- 
divided into  townships  and  municipiai  rorpor.itions.  .Although 
the  township  exists  throughout  the  stale,  in  many  coses  it  is 
organized  only  for  school  pur[H)ses  and  in  many  others  its  juris- 
diction is  so  restricted  as  not  to  extend  to  the  villages  and 
boroughs  within  its  limits.  The  oounty  authority  is  a  board 
of  commiMioacta  elected  on  a  geneial  tkkett  the  township 
aotharity  a  hoard  of  aopcrvkon  or  tniitaaa.  For  eadi  county 
UMee  aie  a  jwife,  dedt  of  the  court,  sheriff,  auditor,  registrar 
of  deeds,  tnaaww,  staled  attorney,  surveyor,  coroner  and 
HperfntMMktt  of  adMMk,  aU  dected  Ueonkliy. 

ItuedUuttumt  lams. — A  primar>'  law  enacted  in  1005  authorise* 
the  county  convention  of  any  party  to  provide  for  the  nomination 
o(  eandidatcs  for  county  ofhccs  and  the  st.itc  leRisIature  by  dirc<"t 
vote.  The  Mate  has  had  a  variei!  i\|xru  iK<-  In  (Ii-,i1iri(;  with  the 
liquor  problcTn.  A  constitutional  ordinance  lorbidding  the  manufac- 
ture, importation  and  sate  of  intoxicant!)  wa-N  adopted  on  the  itx 
of  October  itHiq  by  a  vote  of  40,2J4  to  34.510.  The  decision  of  the 
United  States  Supesna  Court  in  the  case  oTLeisy  v.  Hardin  in 
(m  NoRTit  Dacota),  and  the  hue  enforcement  of  the  ordinance  in 
the  larger  towns  Foon  resulted  in  an  active  movement  for  repeal. 
A  state  I li-.; i>'ii-,ir\ .  similar  to  that  of  South  Caniliiui  (y.t.).  wat 
establi.shctl  in  iSgS  by  a  vote  of  ^2,170  to  20.557  but  it  proved 
ineffective  and  was  superseded  in  n^)o  by  the  licem  1  s',>!i  ni.  An 
attempt  to  introduce  county  1<x-ul  opttons  n  a«  defeated  in  the  election 
of  1908. 

5>outh  Dakota  lona  iKire  a  notorious  reputation  lor  the  taxlty  of 
its  divorce  laws.  The  grounds  for  action  are  still  numerous.  An 
act  of  1907.  ratified  by  popul.ir  vole  in  the  ele\  iit)n  of  njo><,  i.ii-4-<l 
the  term  of  residence  undi  r  wliu  h  ,1  jwrMin  l  ould  ajijilv  for  divorce 
from  iix  months  to  one  vear.  and  iirovi<letl  that  all  cjises  .should  be 
tried  openly  at  the  regular  term  ol  court ;  and  since  the  passage  of 
tiris  laiw  Sioua  Falls  hM  ceased  to  be  notorioua  for  its  divgiee  oHony 
fesm  omr  states.  Ndthcr  husband  nor  wife  has  any  HNcrtat  in 
the  separate  property  of  the  other  and  the  «Hfe  may  tmnty  her  real 
SSUtOi  other  than  a  homestead,  without  her  hniboml's  omsiait,  but 
the  husband  mii.^t  support  his  wife  out  of  property  or  by  his 
labour  if  he  is  able,  and  if  he  is  unable  the  wife  must  support  hmi  so 
far  as  pos-sible  out  of  her  jwoperty.  The  one  may  enter  into  contract 
with  tnc  other  ropecting  prapcrty,  and  they  may  hold  proncrty  as 
feint  tenants.  Tne  descent  of  the  estate  of  a  husband  dying 
atestate  is  the  same  as  that  of  a  wife  dving  intestate;  if  there  is 
only  one  child,  or  the  issue  of  only  one  child,  the  surviving  spouse  is 
entitled  to  (jiie  h.ilf  of  the  estate;  if  more  than  one  i  hild,  to  one-third 
of  the  i^t.jic;  ar,i]  if  no  children,  father,  mother,  lirother  ur  si'-ter. 
to  the  whole  of  the  estate.  The  hotneste-ad  of  any  family  in  the  stale 
is  exempt  from  attachment,  lien  or  forced  sale,  except  for  taxes  or 
purchase  inone>',  provided  it  has  been  properly  recorded :  but  it  can 
embraoe  only  one  dwelling  house,  cannot  include  gold  or  silver 
niioes.  and  is  limited  in  value  to  $9000  to  one  acre  if  «-ithin  a  town 
plat,  to  40  acres  if  it  is  in  the  country  and  was  acquired  under  the 
lawM  of  the  l,'nltc<l  St.ites  relating  to  mineral  lands,  and  to  ifjo  acres 
of  other  land  in  tin-  coiaiirv  II  the  owner  i*  inarrii'il  the  homestead 
cannot  be  s<)lil  or  mon(;a^;e:l  without  the  concurrenrc  of  both 
husband  and  wife. ^|^^^^^  death  o^^iU^er  hus^nd^r^-ife  the 


and  upon  the  death  of  both  husband  and  wife  the  exemption  may  be 
contiausd  until  the  youagsit  child  is  of  age. 

fiifaieslMm.— At  the  hesd  of  the  public-school  system  is  a  super- 
intendent of  public  instruction  chosen  for  two  years.  In  each  county 
there  is  a  oountv  supefintcndent.  and  in  each  school  district  a  boam 
of  directors,  when  the  state  was  admitted  into  the  union  two 
.sections  of  land  (i2H<j  acres .1  in  each  town.ship  were  set  aside  for 
educational  pur|)osc-s.  The  ptrni.iiieiit  Nchool  fiiml  amounted  to 
$4,853,S67  on  the  l^t  of  July  19*17.  In  n/i.s  the  total  cxf>enditure» 
for  puUic  schoola  were  $^,152,006  ($1,(133,594  being  for  teachers' 
salaries)  and  the  total  receipts  were  i3.t(sj.(i95.  of  which  ta^ixmH 
was  from  district  taxes.  In  1910  the  total  permanent  school  Tund 
was  S-,725,5H3  and  the  e^titnaleil  value  of  the  unsold  lands  held 
(or  the  i"omnion  schcMjIs  and  other  educalion.il  endowments  was 
?Vo6tH,172.  The  si-hi>ols  .ire  0|ien  to  all  pujiilf  betni-i  n  the  ages  of 
six  anil  twi  tily-one,  and  attendance  for  twelve  vvetjk>  eat  li  sear, 
eight  of  which  must  be  consecutive,  i-t  conipulMiry  fur  those  between 
the  ages  of  eight  and  fourteen.  In  the  school  year  1907-1908  77% 
of  all  persons  of  school  age  were  enrolled  in  the  pubNc  sdiools.  Tne 
educational  tn.«tiiutions  of  the  stale  are  all  under  the  manaeement 
of  a  board  of  regents  of  live  members,  who  are  appointed  Dy  the 
KovcTnor.  with  the  appro\'al  of  the  senate  for  terms  of  six  years. 
The  leading  otate  institutions  arc  the  state  university  (Ihhj)  at 
Vermilion,  the  agricultural  college  C>'ii'4)  and  the  agricultural 
experiment  statko  at  Broohings,  the  sute  school  of  mines  (1886)  at 
Rapid  Citv,  and  normal  schools  at  Speariish.  Madison,  Aberdeen  and 
Spring6cld.  The  state  university  is  under  the  control  of  the  board 
of  regents,  am!  is  niaintaineil  by  the  state  and  is  the  beneficiary  of 
H6,ooo  acre*  of  laml  grants  from  the  Federal  government.  The 
riiy  of  Virnulion  and  ("lay  i-oiir.iv  ,ind  private  per>on5  have  contri- 
buted brgely  to  its  support.  It  has  a  geological  and  mincralogical 
museum  and  under  its  supervision  in  earri»t  on  the  state  geolopcal 
ami  natural  history  survey,  the  state  geolocist  being^  head  of  the 
dcfMftment  of  geology  and  mineralogy'  of  the  university.  The 
umvernty  uiduoes  a  college  of  arts  and  sciences,  a  school  of  com- 
mcroe,  an  art  deportment  and  colleges  of  law  and  of  music.  In  iqio 
the  univenity  naii  51  in.->truf lors  ami  385  students.  Detionii- 
national  colleges  are  Yankton  C  ollege  (lHHi)  and  Rctlfield  (.  ollc-gc 
(18K7),  Ixjth  Congregational;  Huron  College  (1883,  Pre>byterian), 
.ind  l).ikota  W'e^k-yan  University  (1885;  Methodist  Episcopal) 
at  Mitchell.  The  Norwegian  LuthcnuM  have  a  normal  school  at 
Sioux  Falls,  anil  the  Roman  Catholics  have  schools  of  higher  grade 
at  Sioiix  Kails,  Deadwood  and  .Abertleen. 

Chanliihlc  Instilulions,  &c.  The  state  maintains  a  school  for  the 
blind  at  (iar\'.  a  M-hool  for  AeM  nu:tes  at  Sioux  Falls,  a  tuberculosis 
sanatorium  at  <  u-ti  r,  ,i  j.i  [i.  r.il  ho--[)it.i!  for  the  insane  at  N'ankton, 
a  school  for  the  fecijie-miniicd  at  Ketlbelii,  a  sohlicrs'  home  at  Hot 
Springs,  a  reform  school  at  I^nkintoo,  and  a  penitentiary  at  Sfawx 
Falls.  All  penal  and  charitable  institutions  arc  subject  to  the 
control  of  a  .state  board  of  charities  and  corrections  comnoeed  of 
fi\'e  members  appointed  by  the  governor.  A  children's  name  at 
Sioux  FalU  is  partly  untfer  state  control.  Tliere  \*  a  Federal 
hoMiital  tor  iiv..inr  lnili,iii~.  iii  (  aiitoii. 

finance. — The  general  property  tax  isthcchici  source  of  revenue 
for  state,  oounty  and  local  purposes.  There  is  a  local  board  of 
aaseasment  and  equaHsatiaa  In  each  countv  and  a  general  board  for 
the  state  at  large.  Corporations  arc  reached  through  the  gencrd 
property  tax,  but  there  is  a  small  levy  on  lire  insurance  compares 
for  the  support  of  the  local  fire  dcpartn  ents.  An  inheritance  tax 
was  adopted  in  1905  uhii  h  prl>^:rl•^-^-.  in  proportion  to  the  distiuii  e 
of  relationship  and  the  amount  of  the  inheritance.'  Poll  taxe;^  are 
levied  by  the  countks  and  townships  for  school  and  local  ptirposes. 
The  current  revenues  of  the  state  for  the  ye:ir  ending  on  the  tst  of 
July  1909,  including  cash  on  hand  at  the  begir.nini:  1  1  ihr  \ear,  were 
fa, 148,734;  for  the  same  year  the  exnemiii  iin  wt  rr  J.^..v^H,h47, 
There  is  a  small  nominal  indetitcfiness.  lesi;  tluin  the  cash  surplus  in 
the  iriM^ui\.  rill-  cof.-i  it  III  It  iixit.  ihi  lietit  limit  .it  Jioo.ock)  over 
and  alK)ve  the  share  of  thi-  territorial  debt  a-.siinieii  at  the  time  of 
the  formation  of  the  state.  The  first  national  lunk  within  tbo 
present  limits  of  the  state  was  organized  at  Yankton  in  1873. 

History.— Th*  fint  authentic  enptoraliona  in  nbat  k  no* 
South  Dakota  were  made  by  the  Le«k  and  Ckdt  eajpedltkn 
in  1804  and  1806.    The  "  YdfewBtone,**  a  steamboat  sent  out 

by  (he  .American  Fur  Company,  ascended  the  Missouri  to  Fort 
Pierre  in  iS.p,i  atid  to  the  mouth  of  the  Yellowstone  river  in 
1S32.  .Among  the  passengers  on  the  second  trip  w.is  the  well- 
known  painter  and  ethnologist,  George  Callin,  who  spent 
several  weck.s  at  Fort  Pierre  studying  the  manners  and  customs 
of  the  Indians.  Explorations  were  also  made  by  Prince  Maxi- 
milian of  Neuwicd  in  183?,  by  John  C.  Fremont  in  1838,  by 
Edward  Harris  and  John  J.  Audubon  in  1843,  and  by  various 
others.  Port  Tkrre,  which  was  founded  by  the  Aotmaa  Ftar 
Company  about  1S32,  was  sold  to  ibr  United  Slates  government 
■  The  rate  for  direct  heirs  and  hrothcrs  and  sisters  k  aoo-pro- 
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fn  1855,  and  ms  eanrerted  Into  «  miliury  post.  A  MttlenMnt 
was  made  at  Sioux  Falls  in  1856,  but  was  abandoned  about  six 
years  afterwards.  In  the  meantime  several  small  colonics  had 
been  cstablishttl  east  of  the  Missouri  River,  but  growth  wns 
much  hampered  by  the  Civil  War  and  by  Indians.  Allhou^;h 
it  was  not  the  n  ntrc  of  operations,  the  south  of  the  territory 
suffered  Consii!tral)ly  in  the  various  uprisings  under  Spotted 
Tail,  Red  Cloud  and  Sitting  Bull  in  iS6j-<55,  1S67,  and  1875-76 
(see  NoKTH  Dakota  .\nd  Cistkk,  (iKOKCK  Aemsteong). 
A  railway  fjiart  of  llic  Chicago,  Milwaukee  &  St  Paul  system) 
was  built  from  Sioux  City  to  Yankton  in  1873-1873,  and  in 
1S74  General  Custer  led  an  exploring  expedition  into  the  Black 
Hills,  which  Ksuited  in  the  discovery  of  gold  and  the  rapid 
•etdemait  of  a  oonaiderable  portion  of  the  west  of  the  territory. 
A  movement  wai  at  ODCe  begun  to  break  up  the  great 
Sioux  reservation,  putiy  because  it  cut  off  this  region  from 
the  older  settlemaits  cut  of  the  Mianiui  and  partly  because 
it  contained  a  laifft  amount  of  had  which  wu  very  valuable 
fer  fanning  and  gradBg  puipoaea.  In  1S76  the  laiUans  ceded 
their  title  to  lands  u  the  Black  IBIIs.  Under  the  Dawes  Allot- 
ment .\ct  of  February  18S7,  and  a  special  statute  of  March 
18&9,  an  agreement  was  made  with  some  Indians,  and  about 
11,000,000  acres,  or  about  half  of  the  reserve,  was  thrown  open 
to  settlement  on  the  loth  of  February  iSgo.  Thus  included, 
roughly  s|>eaking,  all  of  llie  land  between  the  Missouri  River 
and  the  lilark  Hills  and  between  the  White  River  and  the  Hig 
Cheyenne  and  a  strip  extending  north  from  the  Black  Hills  to  the 
North  Dakota  line  between  the  lojnd  and  lojrd  meridians 
The  remainder  was  divided  into  six  smaller  :■. -iitv.i:  i.ms.  Stand- 
ing Rock,  lying  partly  in  Xorth  Dakota,  and  Cheyenne  River, 
Lower  Brule,  Crow  Creek,  Rosebud,  and  Pine  Ridge  in  South 
Dakota.  Angered  by  this  sacrifice  of  their  lands  and  excited 
by  prophecies  of  the  coming  of  the  Messiah,  a  considerable 
number  of  the  Indians  went  on  the  warpath,  but  after  a  short 
campaign  they  were  defeated  by  General  Nelson  A.  Miles  in  the 
battle  of  Wounded  Sjubb  on  the  39th  of  December  1890,  and 
wen  compelled  to  nake  their  subnuiaioa.  Since  that  time  the 
whites  have  steadily  cnooached  on  ths  leservatloas.  About 
56,560  acns  of  Lower  BruU  lands  were  opened  for  settlement 
in  1S89,  about  i,6aOkOOOacii(S«f  Sfasetoa  «ad  Wtl9<ton  lands ■ 
In  1893,  i6S,ooo  aaea  a{  the  Yaaktsn  Sioiiz  hiMB  in  iigs> 
416,000  acres  of  the  RoKhvd  lands  bt  1904,  and  800^  acres 

in  iqoS. 

The  territory  int lulled  within  the  present  limits  of  the  state 
was  a  part  of  the  district  of  Louisiana  from  iSo.^  to  1805.  of 
the  territor>-  of  Louisiana  from  1S05  to  iStj,  and  of  the  terri- 
tory of  Missouri  from  iSii  to  i8iO.  After  the  formation  of  the 
state  of  Missouri  in  iS;o  it  remained  unorganized,  the  section 
cast  of  the  Missouri  River  until  1834,  and  the  section  west 
until  1S51.  '1  tie  eastern  section  w.is  successively  a  part  of 
the  territories  of  Michigan  1S34-1836,  Wisconsin  i836-:838, 
Iowa  193^1849  and  Klinnesota  1840-1S5S,  a:;d  the  western 
section  a  part  of  the  territory  of  Nebraska  1S34-1861.  On  the 
admission  of  Minnesota  into  the  Union  in  1858,  the  eastern 
section  was  again  left  unoiganiscd  until  the  and  of  March 
iMi,  when  the  tenitocy^of  Dakota  was  created,  including  the 
praent  Dakotaa  and  portions  «t  Wyoming  and  llonlana. 
'    '  i«lthat«ti~ 


Whh  the  oiiBBiiatiai  «i  tha  tetfitoiy  of  Idaho  hi  1865  aad  the 
settkment  of  the  sottthem  hmndarjr  In  ttjo  sad  ttta,  the 
Dakotaa  acquired  their  present  terntorial  Emits  (see  NOBXB 

Dakota).  The  inhabitants  of  the  south  of  the  territory  held  a 

convention  at  Sioux  Falls  in  188;,  adopted  a  state  constitution 

on  the3rd  of  N'oveiiilx^r.  and  applied  for  admission  into  the  Union. 
A  propositirtn  to  divide  the  territory  into  two  states  at  the  forty- 
sixth  parallel  was  .sanctioned  by  popular  vote  in  the  election  of 
November  1S87.  In  accordance  with  the  Enalding  Act,  which 
received  the  President's  approval  on  the  2:nd  of  f'ebruur)' 
1889,  a  convention  met  at  Sioux  Falls  on  the  4lh  of  the  following 
July  and  re  a  lopteil,  with  some  slight  verbal  changes,  the  con- 
stitution of  This  was  ratified  at  the  polls  on  the  ist  of 
October,  together  with  a  Separate  prohibition  clause,  ifbSA  was 
>  Fart  of  this  tiaet  was  situated  in  North  Dakota. 


carried  by  a  vote  of  40,234  to  34,510  (see  Adrnmi^ativm). 

On  the  2nd  of  November  1880  President  Harrison  issued  a 
proclamation  declaring  South  Dakota  a  state.  Subsequently, 
not  witli^l  ani'inn  a  ternpiiiar\"  set -bai.k  lije  to  the  panic  of  1893, 
ihcrr  wx,  .1  rapici  increase  of  population  and  wealth.  The 
irr ini^:ra:,is  came  mainly  from  the  northern  states  and  from 
Scandinavia.  In  national  politics  South  Dakota  has  been 
consistently  Republican,  i \;  rpit  in  thi;  eirttioii  01  i.sr>6,  when, 
as  a  result  of  the  hard  limes  which  followed  the  panic,  the 
Populists  and  Democrats  were  able  tofiniaaoOSUtiOBaildcaiiy 
the  BUte  for  William  J.  Bryan.  / 

GOVMIKOIS. 

.\rthur  C.  Mellette  Republican  1889-1899 

"  "  ««99-i8w 

1897-1901 
,n  1901-1905 

•905-1907 
1907-1909 


Charles  H.  Sheldon 
.AntJrvw  E.  Lec  . 
Charles  N.  Ilcrrcid 
Samuel  H.  Etrod 

Coe  1*  Crawfocd 


Roibert  &  Veswy   1909- 

BiBLiOGRAPHV. — For j)h)'»!cal  description  sec  the  BnlUiint  of  llu 
South  Dakota  Crtiofical  Survey  (Vermilion,  1894  soq^) :  N.  M.  Darton. 
Geology  and  Vndrrf^rnund  W(Uert  oj  South  Dakota  (Washington,  1909), 
Water  Supph  l',i|>r  227  of  the  U.S.  G«olosica]  Survey;  James 
Edward  To<)  I,  "  1  he  ! Iydrin.:ra|ihic  Hisliiry  of  Siinh  D.ikdta  "  in 
vol.  xiii.  ol  the  iiuililin  iif  ihe  ( ieulii^-ii-.il  S<<;iciy  of  America 
(Rnche^ier,  1902).  And  (or  adminiMration  and  history  sec  Magcrty, 
The  Trrritory  1/  Dokm  (Ahwds—.  1M9);  E.  L.  Graotham,  (ecU) 
Staixitn  of  StM  DalMt  (snd  levued  ed.,  3  vols.,  1901):  Doane 
Robin^-tin.  A  Britf  History  of  South  Dakota  (New  York.  1905); 
J.  F.  Kelly.  Manual  of  the  Township  and  Road  Lauis  of  South  Dakota 
iQoy.  the  stale  consiituiimi.  biennial  report*  of  the  auditor, 
secret. ir>  ol  state  and  suiwriiiterHleni  of  public  inirtructiiin,  and 
aiinu.il  r-  p.irt  -.  i  f  I  hi  railway  commissioners,  insurance  department 
ami  Ire.iMjrvr 

SOUTUEND-ON-SEA,  a  municipal  borough  and  watering- 
place  in  the  south-east  parliamentary  division  of  Essex,  England, 
on  the  estuary  of  the  Thames.  Pop.  (1901),  28,857.  Area, 
5172  acres.  It  is  j6  m.  E.  from  London  by  the  London,  Tilbuiy 
&  Soothead  railway;  and  is  served  also  by  the  Great  Eastern 
railway,  sad  during  the  summer  by  steamcts  from  London. 
It  lint  sprang  into  notice  from  a  o|  Queen  Cetoliae  in 
1804,  and  as  it  is  th«  neaieit  scaskie  icsoft  to  London  it  k  mudi 
frequented.  The  fasithbis  k  |Ood,  bitt  the  tide  reeadcs  wMi 
great  rapidity  and  for  neariy  a  nw.  The  pier,  whidi  is  over 
il  m.  in  Icqgth,  pcrmiu  the  appraach  of  steamers  at  all  tides. 
Westctiff-on-Sea,  a  western  suburb,  has  a  station  on  the  London 
and  Tilbun,'  line.  Westward  again  is  I<eigh-on-Sea  (an  urban 
district,  |)Op.  3667);  its  lofty  PerjMrndicidar  church  tower  is 
visible  from  afar.  At  Hadleigh,  4m.  west,  there  is  a  S.iivaiion 
.Army  f.irm  colony.  The  church  of  Hadleigh  is  Xornian, 
v,i;h  an  eastern  apse,  and  later  additions.  The  castle  was 
built  in  the  13th  century,  and  two  ruinef]  towers  and  other  frag- 
ments remain.  Thorpe  Bay  is  a  residential  suburb  about  mid- 
way between  Southend  and  Shoeburyness.  Eastwood,  Great 
Wakering  and  Little  Wakcring  jvre  parishes  in  the  neighbour 
hood.  Southend  was  incorporated  a  municipal  borough  in  1894, 
under  a  mayor,  6  aldermen,  and  18  councillors;  in  1910  thOM 
numbers  were  increased  to  8  aldermen  and  34  councillors. 

80UTHBRMB,  IHOHtf  (1660-1746),  English 
was  bom  at  OmaotowB,  near  DabUn,  In  iMo^  i 
liinity  CoiDeie  in  167*.  Two  yean  later  be  was  onterad  at 
the  Mlddie  Temple,  London.  Hbiint  phuTf  tkt  Pmkn  Prhue, 
m  At  Loyd  BnUter  (1683),  was  beied  on  a  amtemporary 
novel.  The  real  interest  of  the  play  lay  not  kl  die  plot,  but 
In  the  political  significance  of  the  personages.  Thchmas,  the 
''  loyal  brnthrr."  i^  uIp,  i Jiisly  a  tliMering  pi)rtra:l  of  James  II., 
and  the  \  illaiii  Isniael  is  Keneraily  taken  to  represent  Shaftes- 
bury. The  poet  received  an  ensign's  commission  in  Princess 
.Anne's  regiment,  and  rapidly  rose  to  the  rank  of  cjtptain,  but 
his  military  career  came  to  an  cm  I  .r.  Revolution.  He  then 
gave  himself  up  entirely  to  dramatic  writing  In  i6<jj  he  revised 
and  completed  CUometies  for  Drydcn;  and  two  years  later  he 
.scored  a  great  success  in  the  sentimental  drama  of  The  Falat 
Marriage,  the  Innocent  Adultery  (1694).  The  piece  is  baaed 
on  Mrs  Apbra  Bcha's  The  Nun,  with  the  additioa  of  a  ( 
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underplot.  It  was  frequently  revived,  and  in  it^j  was  altered 
by  David  Garrick  and  pr(xl>jccd  at  Drury  Lane  It  was  known 
later  as  Isabella,  or  The  Fatal  Marriagt.  The  general  spirit  01 
his  comedies  is  well  exemplified  bv  a  line  from  Sir  Anihuny 
Love  (1691) — "  evuy  day  a  new  mistress  and  a  new  quarrel." 
This  comedy,  in  wUdi  the  "i  the  heroine,  disguised  as 
Sir  Anthony  Love,  was  excellently  plas  ed  by  Mrs  Mounifort. 
wu  his  best.  He  scored  another  conspicuous  success  in 
Onmuktt  «'  ■'^yo'  Slate  (1696).  For  the  plot  ol  this  be 
«H  igiAi  hMHUA  to  the  novd  by  Mr*  Bdn.  In  bfi  later 
piece*  "BoOMt  Ton  Sonthema "  did  not  acam  any  great 
taonaaes,  1«t  he  oDBtiifiad  to  cam  better  iMnn*  liom  Ua  pl^ 
than  Dryden  did,  mad  k»  wmriftff*  a  favourite  irfdi  U*  oon- 
temporaries  and  with  the  not  Bterary  generatko.  He  &mS 
on  the  23nd  of  May  1746. 

His  other  plays  are:  Tiie  Ditappointmenl,  or  the  Motker  in  Fashion 
(1684).  iowMMl  in  pait  on  the  Curioso  Imperiitunte  in  Don  Quixote : 
TheWiit^  Bacute,  or  CuckoUs  make  Ihemselm  (1692);  The  Maid  s 
htst  Prayer:  or  Any.  rather  than  fail  (1693):  Tht  FoU  </  Capua 

iijcK-,]-,  tkr  spurinn  Dame  (1719).  laiKB  fioin  Phtaich'a  LSie  of 
Aegis;  and  Mmry  the  Mitlrea  (1720). 

See  Playt  vrriiten  by  Thomas  SouOUim,  awA  OT  ^CMMMt  ^  Ik  Life 
and  Wrilinti  of  the  Author  (1774)- 

SOUTHBT.  ROBERT  (1774-1843),  English  poet  and  man  of 
letters,  was  bom  at  Bristol  on  the  12th  of  August  1774.  His 
father,  Robert  Southey,  an  unsuccessful  linendraper,  married 
a  Mis*  Margaret  Uill  in  177}.  When  be  was  thre^  Southey 
paand  into  the  care  of  Miss  Elizabeth  Tyler,  Us  notber'a  half- 
tfrter,  at  Bath,  vheee  moat  «f  hi*  childhnod  wa*  qwnt.  She 
«M  a  wUmalea]  and  deapoHr  panoo,  of  viioae  boaaefaold  he 
hulcft  aa  amuaing  acoouat  b  the  flagnent  of  antobiogiaphy 
writtaa  in  a  aeriea  of  lettm  to  hia  faind  Joihn  11^.  Before 
Southey  was  eight  years  old  he  hadfead  Shalmptaioaad  Bcait« 
mont  and  Fletcher,  while  his  love  of  romance  was  ioatend  fay 
the  reading  of  Iloole's  translations  of  Tasso  and  Ariosto,  and  of 
the  /i;<tjV  Queenc.  In  17S8  he  was  entered  at  Westminster 
school.  After  four  years  there  he  was  privately  expelled  by  Dr 
William  Vincent  (i73»-i8i5),  for  an  essay  again.st  floRginR  which 
he  contributed  to  a  school  maR.a/inc  rolled  The  Fl^S)ii■Uut1l.  M 
Westminster  he  made  friends  witli  two  boys  who  provf<l  failhf-jl 
and  helpful  to  him  through  hii:,  these  were  Charlis  \\.iik>ii 
Williams  Wynn  and  drosviniir  lUxlford.  Southey 's  uncle,  the 
Rev.  Herbert  Hill,  chaphii:;  oi  the  British  factor}'  at  Lisbon,  who 
Itad  paid  for  his  education  at  Westminster,  determined  to  send 
Ub  to  Oifocd  irith  a  view  to  his  takinR  holy  orders,  but  the 
news  of  hb  escapade  at  Westminster  had  preceded  him,  and 
he  was  refused  at  Christ  Church.  Finally  he  was  admitted  at 
Balliol,  wliera  he  matricubted  on  the  ^rd  of  November  179a,  and 
took  op  Ua  leaidaBoe  in  the  isMoving  Jaauaiy.  Hi*  father 
had  dfed  aoon  aftcf  U*  mattiadation. 

At  Oifted  he  Hved  a  life  apart,  and  gahied  Kttle  or  nothing 
from  the  university,  except  a  liking  for  swimming  and  a  faunr- 
ledge  of  Epictetus.  In  the  vacation  of  1 793  SouthQr'i  enthutiaant 
for  the  French  Revolution  found  vent  in  tlie  writing  of  aa  epic 
poem,  Joan  of  Arc,  pijHi."ihed  in  1 796  by  Joseph  Cottle,  the  Bristol 
bookseller.  In  ijiu  Samuel  Tu\l('r  Culeridge,  thrTi  on  a  visit  to 
Oxford,  was  introduced  to  SotJthey.  ami  trilled  h:s  lic-ad  with 
dreams  of  an  .American  Utopia  on  the  banks  of  the  Susquehanna. 
The  members  of  the  "  pantisocracy  "  wore  to  earn  their  Hving 
by  tilling  the  soil,  while  their  wives  cared  Ut  the  huuse  and 
children,  t'olcridgc  and  Southey  soon  met  again  at  Bristol, 
and  with  Robert  Lovcll  developed  the  emigration  scheme. 
Lovell  had  married  M.ary  Frickcr,  whose  sister  Sara  married 
Coleridge,  and  Southey  now  became  engaged  to  a  third  sister, 
Edith.  Miss  Tyler,  however,  would  have  none  of  "  pantiso- 
cracy "  and  "aapheterism,"and  drove  Southey  from  her  bouse. 
To  laiae  the  iMOeaNCy  funds  for  tlie  enterprise  Coleridge  and  he 
tnmod  to  hctming  and  founailHB.  Cottle  generously  gave 
Soothqr  £50  for  7«a»  tf  An;  and,  with  Coleridge  and  Lovell. 
Southey  bad  dashed  off  the  drama,  printed  a*  the  work  of 
Coleridge,  on  The  Pott  of  Rcbespierre.  A  volume  of  PecMU  by  R. 
Southey  and  R.  Lovell  was  also  published  by  Cottle  hi  t79S- 
Sonthv**  undo,  Mr  HiU,  now  demd  him  to  go  with  him  to 


Portugal.  Before  he  started  for  Coninna  he  w.xs  married 
Secretly,  on  the  14th  of  November  1795.  to  Edith  Frickcr.  On 
his  return  to  England  his  marriage  was  acknowledged,  and  he 
and  his  wife  had  lodgings  for  some  time  at  Bristol.  He  was 
urged  to  undertake  a  profession,  but  the  Church  was  closed  to 
him  by  the  Unitarian  views  be  then  held,  and  medicine  was 
distasteful  to  him.  He  was  entered  at  Gray's  Inn  in  Februaiy 
I ;  i; ; .  a  j^l  made  a  serious  attempt  at  legal  study,  but  with  small 
results.  At  the  end  of  1797  his  friend  Wynn  b^an  an  aUowanee 
of  £160  a  year,  which  was  continued  untQ  1S06,  when  Southqr 
relinquished  it  oa  Wynn'amaniage.  Hia  Lttttn  nriUm  dmbtg 
«  5llart  JMANM«»5;po«e  oNrf  A^Mgaf  w«M  prmted  ^ 
1797,  and  in  i79r-i7W  appeared  two  vohmM  of  Mimr  Poms 
finiia  the  same  pvea*.  In  1798  be  paid  a  viat  to  Norwich,  where 
he  met  Frank  Siayetsand  William  Taylor,  with  whose  translations 
from  the  German  he  was  already  acquainted.  He  then  took  a 
rort.-iRe  for  hin-!?.rlf  nnrl  hi'^  v.  ife  at  Wc^t  fnir;.'  ijc.ir  Hi  islcl,  ^rA 
afterwards  al  Burlim  in  i lampshire.  At  liurton  he  w.as  seized 
with  a  nervous  fccr  which  had  been  threatening  fur  some  time. 
He  moveii  to  Bristol,  and  after  prep,iring  for  the  press  his  edition 
of  the  works  of  Thomas  Chaltcrton,  undertaken  for  the  relief 
of  the  poet's  sister  and  her  child,  he  sailed  in  1800  for  Portugal, 
where  he  began  to  accumulate  materials  for  his  history  of 
Portugal.  He  also  had  brought  with  him  the  first  six  books  of 
Thahha  the  Destroyer  {1801),  and  the  remaining  six  were  com- 
pleted at  Cintra.  The  lurhymed,  irregular  metre  of  the  poem 
was  borrowed  from  Sayei*. 

In  1801  the  Southeys  returned  to  England,  and  at  tlie  invitap 
tion  4^  Coleridge,  wlio  held  out  aa  aa  Inducement  the  iode^  of 
Wordsworth,  thqr  viiitcd  Keswidi.  After  a  ahnt  eqicrienea 
aa  private  tacfataiy  to  baac  Cony,  chancellor  of  the  odieqaer 
far  bdand,  Soathcgr  hiilas  took  19  U»  reddaaoe  at  Gneta  Hair 
Kenricfc,  whkli  he  and  U*  faanly  afaared  thaacefcTward  with 
the  Colccidge*  and  Mrs  Lovell.  His  love  of  booiks  filled  Greta 
Hall  with  a  library  of  over  14,000  volumes.  He  possessed  many 
v.aluable  MSS.,  .and  a  collection  of  Portuguese  authorities 
probably  unique  in  England.  .Vfter  iSog.  when  Coleridge  left 
his  f.amily,  the  whole  household  was  dependent  on  Soulhcy's 
exertions.  Ilis  nervous  tem.peramcnt  suffered  under  the  strain, 
and  he  found  relief  in  kc-epiug  different  kinds  of  work  on  hand  at 
the  same  time,  in  turning  from  the  History  of  Portugiil  to  f)Oetry. 
\tadoc  and  ilclrUal  Tales  and  Olher  Poems  appeared  in  1805, 
The  Curse  of  Kehama  in  1810,  Roderick,  the  last  of  the  Golks,  in 
1814.  This  constant  application  was  lightened  by  a  happy 
family  life.  Southey  was  devoted  to  his  children,  and  was 
hospitable  to  the  many  friends  and  even  strangers  who  found  their 
way  to  Keswick.  His  friendship  for  Coleridge  was  qualified  by 
a  natural  appreciation  of  his  failings,  the  results  of  which  fell 
hcavi^  on  hi*  own  ahoolden,  and  he  had  a  great  ■'i—fa**^™ 
for  Wontamnth,  althoiigh  their  relations  wan  never  intimate. 
Ho  net  Waiter  Sang*  Lawior  hi  iBo^  and  their  aintnal 
admiration  and  affection  lasted  until  Sout bey's  death. 

Ftom  the  establishment  of  the  Tory  Quarterly  Review  Southey, 
whose  revolutionary  opinions  had  changed,  was  one  of  its  most 
regular  and  useful  writers.  He  supported  Church  and  ?tate, 
opposed  parliamentar>'  reform,  Roman  Catholic  emancipation, 
.and  free  trade.  lie  did  not  rcrtse,  however,  to  advocate  measures 
for  the  immediate  amelioration  of  the  condition  of  the  poor. 
With  WilMam  GilTord,  his  editor,  he  was  never  on  very  good 
terms,  and  would  have  nothing  to  do  wnth  his  harsh  criticisms  on 
living  authors.  His  relatiotis  with  Giflord's  successors,  Sir  J.  T. 
Coleridge  and  Lockhart,  were  not  much  better.  In  1813  the 
laurcaieship  became  vacant  on  the  death  of  Pye.  The  post  was 
offered  to  Scott,  who  refused  it  and  sectired  It  for  Southey.  A 
government  pension  of  some  £160  bad  been  secured  for  him, 
through  Wynn,  in  1807,  increased  to  £300  in  1935.  ^  t^t?  ^ 
unauthorized  publication  of  an  early  poem  on  IKof  J)iltr,  fteD  of 
his  youthful  rcpubUcan  enthusiasm,  broo^  many  attack*  on 
Southey.  Hewaaaboengagedinahbtcreontnmi^withByiioii, 
wboae  first  attadc  on  the  "baUadHBonfcr"  Sonthqrfai  AnlMk 
Barii  ttd  SetiA  JMnmn  neverdiete  did  not  prevent  ttun 
from  meeting  00  friendly  terms.  Southey  makes  Dttk  refcreooa 
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to  Byna  ia  In*  bttm,  but  Bytm  «M)rt»(I«M(r<  tud  JoHmatt, 
«d.FRMlw»,iv.  that  hcDwietpoMiblefartcaadalipietd 
«lKHit  Mmdf  ud  Shelley.  InUibfniiie«liniad,  dneuimidi 
to  penoiul  anger  as  to  natural  antipathy  to  Southcy's  principles, 
Byron  dedicated  Don  Juan  to  the  laureate,  in  what  he  himself 
called  "  goml,  s'.mple,  SAva^e  vcrsr."  In  tin-  introfiiu  ;i(in  to  his 
Vision  of  Judgment  (iHji)  Soulhcy  inicrtcd  a  homily  on  the 
"  Satanic  School  "  of  poetry,  unmistakably  direcicii  at  Uyroii. 
who  replied  in  the  satire  of  the  same  namp.  The  untOnunatc 
controversy  was  renewttl  t-vcu  allur  liyron  i  :luu;h,  in  ton- 
sequence  of  a  passage  in  Mi  ilwin's  Comrrsalions  nj  L'ird  Byron. 

Meanwhile  the  household  at  GrcLa  Hall  was  growinK  smaller. 
Southey's  eldest  son,  Hert»ert,  died  in  t8i6,  and  a  favouriie 
daughter  in  1826;  Sara  Coleridlge  married  in  1810:  in  1834  his 
eldest  daughter,  Edith,  also  married;  and  in  the  same  year 
Mrs  Southey,  whose  health  bad  long  given  cause  for  axuiety, 
became  insane.  She  died  in  18)7.  and  Southey  vent  abroad  the 
BOCt  year  with  Henry  Crabb  Robinson  and  others.  Ia  1839  he 
nwiried  hii  fciead  CaTwKnf  Bowles  (pee  below).  ButbknieiBOty 
«M  £KiUag,  ftBd  hit  awBtal  prnms  9«diuQy  left  him.  He 
died  on  the  aut  of  Maidi  1843,  tad  was  buried  la  Craathwidle 
chuKhyerd.  A  monuimeiit  to  hb  nemoiy  was  CNCtod  b  the 
chuich,  with  an  inscriplioa  by  Wordsworth. 

The  amount  of  Southey's  work  in  literature  is  enormous.  His 
collected  vcr:>e,  with  its  explanatory  iid'.cv.,  tllLi  tin  volumes, 
his  prose  occupies  about  forty.  Btit  his  greatest  eiiteriirises.  his 
history  of  PortuR.il  and  his  arcount  ol  the  monastic  orders,  were 
left  uncomplcttti.  and  this,  in  some  sense,  is  typical  of  Southey's 
whole  achievement  in  the  world  of  letters,  there  is  always  s<:)nie 
thinj?  unsatisfying,  disjipixjinting,  about  him.  This  is  most  true 
of  his  ellorts  in  verse,  In  his  childhood  Southey  fell  in  with 
Tasso,  Tasso  led  him  to  .'Vriosio,  and  Ariosto  to  Spenser.  These 
luxuriantly  imaginative  poets  captivated  the  boy;  and  Southey 
mistook  his  youthful  enthusiasm  for  an  abiding  inspiration. 
His  inspiration  was  not  genuinely  imaginative;  be  bad  too  large 
an  infusion  of  prosaic  commonplace  in  his  nature  to  be  a  true 
follower  of  Ariosto  and  Spenser.  Southey,  quite  early  in  life, 
fcaolved  to  write  a  aeries  of  epics  on  the  chief  KUgiaiis  of  the 
worid;  it  b  not  ancpnini  that  the  too  nmhithna  poet  failod. 
His  failure  is  twofoU:  he  im  wuidllg  In  aitlttic  powei  and  in 
poetic  sympathy.  Whan  Ida  e|iica  am  not  wOdly  impoasiUe 
they  are  incutabilydidl;aadnattB  is  not  fit  to  write  epics  on  the 
religions  of  the  world  when  he  can  say  of  the  prophet  who  has 
satisfied  the  gravest  races  of  mankind — Mahomet  was  "  far 
more  renwrkablc  for  audacious  profligacy  than  for  any  intellec- 
tual endowments."  Southey's  age  was  txjunded.  and  had  little 
sympathy  for  anything  l>cyond  itself  and  its  own  narrow 
interests;  it  was  violently  Tory,  narrowly  I^roteslant,  defiantly 
English.  .And  in  his  verse  Stniihey  truthfully  rcllectsthe  fcelinR 
of  his  age.  In  the  shorter  pieces  Southcy's  commonplace  asserts 
itself,  and  if  that  does  not  meet  us  we  find  his  bondage  to  his 
generation.  This  iKind-igc  is  quite  abject  in  The  Vision  of  Judg- 
ment; .Southey's  heavenly  personages  are  British  Philistines 
from  Olil  Sarum,  magnified  but  not  transformed,  enKagcd  in 
endless  placid  adoration  of  an  infinite  George  III.  for  this 
complaisance  he  was  held  up  to  ridicule  by  ltynHI«  who  WlOte 
his  own  Visim  of  Judgment  by  way  of  parody. 

Some  of  Southey's  subjccU,  "The  Foot's  Filgrinage"  for 
htltance,  he  wonU  have  tmted  delightful^  in  pmae;  others, 
lihe  the  "  Botany  Biqr  Edogoes,"  "  SoQgs  to  Anwrican  Indians," 
"The  Pig,"  "The  Dandng  Bear,"  ahoidd  never  have  been 
written.  Of  his  baDads  and  nwtricai  talcs  many  have  passed 
into  familiar  use  as  poems  for  the  young.  Among  these  are 
"The  Inchcape  Rock."  "Lord  William."  "The  Battle  of 
Blenheim."  the  ballad  on  Bhdiop  Hatto,  and  "The  Well  of 
St  Kcync." 

Southey  wus  not  in  the  highest  sense  of  the  word  a  ]hh'1;  but 
if  wc  turn  from  hi.s  verse  to  his  prose  we  are  in  a  dilTerent  world; 
ihtri.'  Siiu'.hey  is  a  master  in  his  art.  who  works  at  mm-  ^^  ilh  gnu  e 
ami  slviil  ■■  Southey's  prose  is  perfect."  said  Byron;  and.  if  we 
do  not  stretch  the  "  perfect,"  or  take  it  to  mean  the  supreme 
perfection  of  the  very  greatest  masters  of  style,  Byron  was  right. 


In  pfose  the  real  Soutfaey  eeaengas  btm  hit  coavcotioaaltty. 
nt  httoiit  and  his  cuifoaitjr  are  aniw— dbd  M  Ma  Cmmmh* 
Mkv  Btth  will  prove;  hb  atORs  of  leamfaig  aieat  hbicaden* 

service,  as  in  The  Dodor,  a  rambling  miscellany,  valued  by  many 
readers  beyond  his  other  work.  For  biography  he  had  a  real 
genius.  Tbc  Life  of  \dson  (2  vols.,  iHt  i),  which  h.Ts  hccunn  a 
model  of  the  short  life,  arose  out  of  an  article  conLributed  to  the 
Quiirli'rSv  A''-.'!'-x;  he  contributed  another  excellent  biography  to 
his  edition  of  the  If  Vrii  of  \]  iiiUim  Cawper  ( 15  vols.,  li<.?.1-iS.i7), 
and  his  Life  of  WesUy;  and  the  Ria  tind  Progress  of  MdfifJtsm 
(j  vols..  iSjo"!  is  only  less  famous  than  his  Liff  of  Selsim.  But 
the  truest  Southey  is  in  his  Letters:  the  loyal,  gallant,  tender- 
hearted, faithful  man  that  he  was  is  revealed  in  them.  Southey's 
fame  will  not  rest,  as  be  supposed,  on  his  verse;  all  his  faults  are 
in  that — all  his  own  weakness  and  all  the  false  taste  of  his  age. 
But  his  prose  assures  him  a  high  place  in  Engliah  UteratuK, 
though  nol  a  place  in  the  first  rank  even  of  prose  writers. 

Southey's  love  of  romance  appears  in  variou.s  volumes:  Amadu  of 
Gaul  (4  vols.,  1803);  Palmerin  of  Bagfaitd  (1807);  ChrenitU  of  (he 
Cid  (iSo8),and  Thf  byrlh.  lyf  and  octet  of  King  Arthur  .  .  .  vilk  an 
inlrodudion  and  Hotei  (I817).  His  other  works  arc:  Specimrnt  of 
H':flli'h  Ports  (X  vols..  I807);  letters  frmn  ErigltiKd  hy  Don  Manutl 
EsirUUa  (3  vols.,  i*«>7).  purponinp  to  be  a  Spanuird's  impressions 
of  EngUwcT:  an  edition  of  the  Kematns  of  Henry  Ktrke  White  (2  vols., 
1H07);  Ontniana  or  llorae  Ottosiores  (2  vols.,  1813);  Odes  to  ...  the 
Prinet  ReffHt  .  .  .  (1814);  Carmen  Triumphale  .  .  .  and  Carmina 
.Aidiea  .  .  .  Minor  Poemi  .  .  .  (ikis) :  tjiy  of  the  Ijiurrate 

i.[>*\f>).  an  cpithalamium  for  the  Princess  Charl<iti<-:  Thf  Port's 
I'ltf^nt'iage  to  Waterloo  (1816);  \V<U  Tyler:  n  dramoii'  I'orrr,  uHi7,i; 
Letter  to  WiUiam  Smith  Esq.,  M.P.  (1817),  on  the  occasion  of  ftric- 
t  II  res  made  in  the  House  of  Commons  on  Wit  2*]riar}  Bitkn 
Brazii  (3  vols.,  1810. 1817.  \  Expedition  ef  Ortma mH Ike  Onmet 
nf  .A^uirre  (l«2l);  A  Boek  «f  the  Church  (2  vols.,  I82i):  A  Tale  of 
Pura^uny  (1835);  Viniieioe  F.eelesiae  Anglieanae.  Letters  to  C. 
Butler.  Esg.,  comprising  estays  on  the  Romi.'^k  Retigiom  and  mndiealing 
the  Book  of  the  Church  (ifcif.:  ;  ]lr\!:.r;  r,(  ihe  Peninsular  War  (3  vols., 
1823,  1824,  18^);  "  Lives  of  uneducated  Poets,"  prefixed  to  verses 
by  John Jooes  (iSao):  Attfor  Loot  and  TU  fOf^m  |»  CompotteUa 
(1839) :  S»  Tkemie  Mere,  or  Cottognies  en  Ae  PrSpeti  surf  Pivspedt 
of  .Sm-i'Wy  (7  volk,  1829):  Life  of  John  Bunyan,  prefixed  to  an 
cffition  (1830)  ot  tht  Pilgrim' }  Prngrni  ;  Sfled  Works  of  British  Poets 
from  Chaucer  lo  Jonron,  edited  -.vtlh  f'iographiiMl  notices  .  ,  . 
£jjayi  Morai  c.J  j'.^i'i/;.  .  .  row' rtnl  cpllected  \2  vols..  iHjj); 
Lms  of  the  Admiruis,  with  an  inlroduciory  ttnc  of  the  Naral  History 
of  F.ngland,  fomting  5  voU.  (1833-1840)  of  Lardner' s  Cabinet  Cytlo- 
paedia;  The  Doctor  (7  vols.,  18.34-1847).  the  List  two  voluntes  being 
edited  l)y  \w  vm  in  law,  the  Rev,  I.  Wood  \\,irri  r;  Cmmon-Plote 
Book  '.(ill  M^ui:-..  eilited  l>y  the  vim.  ;  1  v.:,  r  .Vm-waii; a 

New  Englnnd  Taie  (unfinished),  vnth  other  poelieal  remains  (l8^). 
edited  by  the  Rev.  II.  Hill.  A  collected  edition  of  hia  Peeiteai 
Works  f  10  vols.,  1837-1838)  was  followed  by  a  one  volume  edition  in 
184;.  Southey's  letters  were  edited  by  his  son  Charles  Cuthbert 
SiHiihi  )  a-s  The  Life  and  Correspondence  ef  Ihe  late  Robert  Southey 
16  vols..  1849-lS.sn'} ;  furlhcr  seliTlionH  were  piiMi-he.!  in  .Selections 
from  the  Letters  of  Robert  .Saulhry  1  )  \r.ls.,  ik;(,.,  .hIii.hI  by  J.  W. 
U'artcr;  and  The  Correspondenu  of  Robert  Southey  with  CareUne 
Bcni'les.  To  mMcI  are  added:  Canetfendemce  vUk  SUIef,  and 
.Southey's  Dreamt  (iMt),  was  edited,  with  an  introdoctkm.  by 
Professor  E.  Dowoen.  An  excettcnt  Khction  from  hi-i  whole 
rorrespondenee,  edited  by  Mr  John  Dennis,  as  Robert  Southey,  Ihe 
story  of  his  life  xerilten  in  his  letters  (  Hoxion,  Mai«arhusetts,  1887), 
was  reprinteil  in  Bohn's  Standard  l.ilirary  {1894).  Sw  aWi  Suuthey 
(1879)  in  the  English  .Men  of  Letters  Scries,  by  Professor  E.  D<jwden, 
who  also  made  the  sekction  o(  Pemu  by  Robert  Sonihey  (1895)  in 
the  Golden  TraMiiy  Series.  A  full  account  of  his  relatiom  with 
Byron  is  given  in  Tne  Letters  and  Journals  of  Lord  Byron  fvol.  vi.. 
lijoi,  e<lired  R.  E.  PlOtiteiD),  in  an  appendix  entitlcfl  "  (..^luarrel 
Iwiwcen  Byron  and  Southey."  pp.  377-39'>.  Siuthcy  figures  m  four 
of  the  Imaginary  Conrersaiions  of  \V.  S.  Landor,  two  of  which  are 
between  Souihey  and  Purson,  and  two  between  Southey  and  Landor. 

Southey's  second  wife,  Caxoune  AnMe  SofFTBEY  (1 786-1854), 
was  the  daughter  of  an  East  Indian  captain.  Charles  Bowles. 

She  was  bom  at  Lymington,  Hants,  on  the  7th  of  October  1786. 
.\»  a  girl  Caroline  .Xnne  Bowles  showed  a  certain  literary  and 
artistic  aptitude,  the  more  n  markahle  perhaps  from  the  loneli- 
nc.'Ui  of  her  early  life  and  the  morl)idl>  delicate  condition  of  her 
fieahh — an  aptitude  however  of  no  real  <1isl  mction.  \\  hen  money 
dilTicuhies  came  u[Kin  her  in  middle  ai;e  .she  determined  lo  lum 
her  talents  to  account  in  literal  are.  She  sent  anonymously  to 
Southey  a  narrative  poem  called  FJIen  Fitziirthur,  and  this  led 
to  the  acquainlaacethip  and  long  friendship  which,  in  1839, 
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CuhninAted  in  ihcir  marnagc.  Ellen  Fitzarlhur  (iKjo)  may  be 
Uken  as  typical,  in  its  prosy  iimplicuy,  of  Lhc  rest  of  iis  aulfior's 
work.  Mrs  Southcy's  poems  were  published  in  a  collfctt-d 
edition  in  iS'j;.  Among  ficr  prose  writings  may  be  mcntioniii 
Chapters  on  LhurchynTds  (1829),  her  best  work;  Talcs  of  Ike  Moors 
(1838) ;  and  Sdnyn  in  Search  oj  a  Daugkler  (183s)'  It  w»  soon 
after  her  marriage  Uiat  hex  husband's  mental  state  became 
hopdeai,  and  from  thb  tkw  dU  his  death  in  US4 and  indeed 
tiU  her  own,  her  life  was  one  of  much  suffering.  She  was  not  on 
food  terms  with  her  stepchildren,  and  her  share  in  Southey'a 
life  It  b$tdty  noticed  io  Chadcs  Cuthliett  Soutb^a  I4fe  and 
CmiptHdmm  «f  Ina  btiier.  But  wiUi  Editli  Smitlngr  (Mrs 
Wttter)  aie  dm  ahnafsia  Menilr  idMioiu^  and  ebewpplied 
the  valuable  additions  to  Soutbcy^  owwipondenBB  pnUishcd 
by  J.  W.  Warter.  She  is  t>est  Mntabeted  by  her  correspon- 
dence with  Southcy,  which,  neglected  In  the  official  biography, 
was  edited  by  Professor  Dowdcn  in  iS.Sr.  Mrs  Southcy  died  at 
fiucldand  Cottage,  Lymiugton,  on  the  20th  of  July  1854,  two 
yean  after  the  qoeeo  hail  ^aiitied  her  an  aimnal  penaion  of 
£»oo. 

Besides  the  works  alrcariy  mentioned,  Mrs  Southey  wrote  The 
\V%dav/'i  TaU,  and  other  Fciems  {,\H22);  Solitary  Hours  (prDte  and 
verse.  1836);  Tales  oj the  factories  (18.V?);  Th*  Birlhdcy  (1836);  aru! 
Robin  Hood,  written  in  conjunction  with  Southe>',  at  whose  death 
thi-i  tiK'trira)  proil-.;r;       was  incomplete. 

SOUTHGATE.  an  urban  district  in  the  Enfield  parliamenUry 
dhriaioB  of  Middlesex,  England,  9  m.  N.  of  St  Paul's  Cathedral, 
LondoD,  on  the  Great  Nonhem  nilwajf.  figp.  (1901),  14,993- 
It  la  pknantly  situated  in  a  wvadaddittiiEt,  aad  fniBa  an  outer 
wiieaHal  aubnib  of  the  aetmpelb.  ClBbt  OiiikIi,  Ib  Early 
EagEiii  atyle,  is  tlie  wwk'of  sir  Gilbeit  Scott,  aad  oontaioa 
atabied  glue  windows  from  the  designs  of  Sir  E.Bume-JoDea  and 
D.  G.  RossettL  Close  to  New  Southgate  station  is  Cohiey  Hatch 
Lunatic  Asylum  for  the  county  of  LoodoOi  opened  In  iSjt  and 
subsequently  much  enlarged. 

SOUTH  GEORGIA,  an  uninhabited  British  island  in  the  South 
Atlantic  Ocean,  abov.t  goo  m.  S.  by  E.  of  the  Falkknds,  in 
54''-5S°  S.,  36''-38''  W  ;  .irtp,  i6:;>o  sq  in.  Ic  is  mountainous, 
with  snowy  peaks  6000  to  ,*-ooo  it.  high,  their  slopes  furrowed 
with  deep  gorges  tilled  with  glaciers.  Its  geological  constitution — 
gneiss  and  argillaceous  schists,  with  no  tniee  of  fossils — shows 
that  the  island  is,  like  the  Falklands,  a  surviving  fragment  of 
aome  greater  land-maaa  now  vanished,  most  probably  indicating 
a  foimer  extension  of  the  Andean  system.  At  Royal  Bay,  on 
the  south-east  side,  was  statioaed  the  Geimaa  expedition  sent 
out  to  observe  the  ttanalt  of  Venoa  In  1883.  The  idand  would 
be  well  auitcd  for  cattle  or  abeep  fanning  but  for  Ita  damp, 
loiggy  eBmata.  llw  Hon  ii  ampciuigbr  rich,  and  the  Gcnnan 
Batutaliata  we»  abb  to  cottea  tUitaea  flowedng  pbnta,  mostly 
common  also  to  the  Flaifchnda,  hat  one  allied  to  a  form  found 
in  distant  New  Zealand.  Sooth  Geoigia  iapafitiGBlljrattadied 
to  the  Falklands. 

SOUTH  HADLEY,  a  township  of  Hami>shirc  county,  Massa- 
chusetts, U.S..^.,  on  the  Connecticut  river,  about  12  m.  N.  of 
Springfield.  Pop.  (igoo),  4526,  of  whom  11 10  were  forcign- 
bom;  (iqio  census),  4804.  .\rea,  18-5  sq.  m.  There  arc  no 
Steam  railways,  but  an  electric  line  connects  South  Hadley  and 
South  Iladlcy  Falls  with  the  New  York.  New  Haven  &  Hartford 
and  the  Boston  &  Maine  railways  at  Ilolyokc.  The  village  of 
South  Hadley,  or  the  Center,  lies  at  the  south  base  of  Mount 
Holyokc,  about  4  m.  from  Holyoke  and  about  3  m.  from  South 
Hadley  Falls;  it  is  the  scat  of  Mount  Holyolce  Colkfe.  South 
Hadley  Falls  are  connected  with  Holyolce  by  a  bridft  aaoia  the 
Coonecticat  liver.  The  faUa  of  the  river  aAMdwatei><power  for 
paper  milla,  cotton  and  woollen  miDs,  and  «w  miD>.  South 
BMhywiaoilihiallgrnpoitaf  tbeteniiMUpof  Ht^^  but  in 
the  ditiict  of  Sooth  Hadley  wia  established,  and  in  1775 
incorporated  as  a  separate  township. 

SOUTH  HOLLAND,  a  province  of  Holland,  bounded  W.  by  the 
North  Sea,  N.  by  -\urtli  Holland,  E.  by  Utrecht  and  Gcldcrland, 
S.E.  by  North  Brabant,  and  S.  by  Zeeland.    It  has  an  area  of 
iid6  sq.  m.,  and  a  population  (1905)  of  1,087,363.  Ita  aonth- 
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eastern  and  soijthcrn  boundaries  arc  defined  by  the  estuaries 
called  tile  Ne.s  .Merwetlc,  the  Hollandsth  Dup,  the  \'olkerak,  the 
K rammer,  ;vnd  Grevclingcn,  and  iheproviiue  includes  the  delta 
i-ihiiuls  of  C'loerec  (Cocdcrecde)  and  Overtlak-kee,  \  oorne  and 
Putten,  Rozenburg,  Ysclmondc,  Hockschc  Waard,  and  Dord- 
recht. The  natural  division  into  dimes,  geest  grounds,  and  clay 
and  low  fen  holds  for  South  as  well  as  for  North  Holland.  Noord- 
wyit-oo-Sca,  Katwyk-on-sca,  Schevcningen,  and  'Per  Heidc  are 
watering-places  and  fishing  villages.  The  Hook  (Hoek)  of 
Holland  harbour,  built  at  the  mouth  of  the  New  Waterway  (1866- 
i87a){iom  Jtotteidaai,ls  the  chief  appraach  to  Oentnl  Eunpe 
from  Harwich  on  the  east  ooaat  of  Em^aod.  At  the  foot  of 
1*--  liinr-  nrr  thn  nM  tmrni  ami  irfHlliri  nnn— ■toiiii.  close  to 
which  are  slight  remain*  of  the  ancient  cutle  of  TdBngcn  (i  3th 
century),  in  wUch  the  countess  Jacoba  of  Bavaria  died  in  1433. 
Among  other  places  of  interest  arc  Rynshurg,  the  site  of  a 
L-oiivent  for  nobles  founded  in  1133  and  desireycti  in  the  time 
of  Spaniili  rule;  \'oorschotcn;  Wasscnaar,  all  of  which  were 
formerly  minor  lordships;  Loosduinen,  probably  the  Lugdunum 
of  the  Romans,  and  the  seat  of  a  Cistercian  abbey  destroyed  in 
]  5  ;  j;  .Niialdwyk,  an  ancient  lordship;  and 's  Gravenzande.  which 
[xis.wssed  a  palace  of  the  counts  of  Holland  in  the  1 2th  century, 
when  it  w.is  a  harbour  on  the  Maas.  The  Hague,  situated 
in  the  middle  of  this  line  of  ancient  villages,  is  the  capital  of  the 
province.  The  market-gardening  of  the  region  called  the  West- 
land,  between  the  Hague  and  the  Hook  of  Holland,  is  remarlc- 
able,  and  large  quantities  of  vegetables  are  exported  to 
England.  On  the  day  aad  low  fen  cattle-rearing  and  the 
making  of  the  Gonda  chcwi  are  the  piinc^ial  occttpationa. 
Flourishing  centres  of  industiy  are  found  ahng  the  munerona 
river  aims,  including  Maaaluis,  Vlaardingcn,  S'*'*'*— .  Kottei^ 
dam,  Gorfaidiem,  and  Dordrecht.  Here  also  are  aone  of  the 
oldest  settlements,  such  as  Vianen  on  the  Lek,  Leerdam  on 
the  Lingc,  and  Woudrichcm  or  Wocrkum  at  the  junction  of  the 
Maas  and  Mcrwcdc.  Woudrichcm  guards  the  entrance  to 
the  Merwedc  in  conjunction  with  Fort  Loevestein  on  the  opi>osite 
shore.  X'iancn  is  supf>osed  to  be  the  Ftinunt  Dianac  of 
Ptolemy,  anrl  was  the  s<-at  of  an  independent  lordship  which 
passed  to  the  family  of  Brcdrrodc  in  141S,  and  later  to  the 
princes  of  I.ippc-Detmold,  from  whom  it  was  lK)ught  by  the 
states  in  1735.  There  is  a  fine  tomb  of  Reinoud  van  firederode 
(d.  1556)  and  his  wife  in  the  Reformed  Church.  The  lordship 
of  Leerdam  arose  out  of  a  division  of  the  lordship  of  van  Arkcl 
and  descended  to  the  house  of  Egmond.  It  was  raised  to  a 
countship  in  1493,  and  pasted  by  marriafe  to  the  family  of 
Orange-Nassau.  The  Reformed  Cfaudi  i^^f*^  the  tocnb  of 
John,  last  lord  of  van  ArkeL 

BODTHUMTOH,  a  township  of  Hartford  county,  Comnecdcot, 
U.S.A.,  about  X5  m.  S.W.  of  the  dty  of  Hartford.  Within  the 
township  is  tho  borou|^  of  Southington,  served  by  the  New 
York,  New  Haven  ft  Hartford  railroad.  Pop.  of  the  township 
(1910),  6516,  which  induded  that  of  the  borough,  3714.  The 
;ire;i  oi  thi-  township  ts  35  sq.  m.  The  principal  industry  is  the 
manufacture  of  hardware  goods,  Hetwecn  i.Sog  and  i<S74  as 
many  as  336  patents  were  granted  to  resi<lents.  Soulhington 
was  originally  a  part  of  the  township  of  Farmington.  It  was 
settled  alxiut  i6q7;  in  1724  it  became  an  independent  parish 
under  the  name  of  Panthom.  The  township  was  incorporated 
in  1779,  the  borough  in  1S89. 

See  H.  R.  Timlow's  Ecclesiastical  and  Other  SkeUhes  of  Soulhintlon 
(Hartford,  1875). 

SOUTH  MBLBOURNB,  a  city  of  Bourke  county,  Victoria, 
Australia,  separated  from  Melbourne  in  1855,  proclaimed  a 
city  to  1883,  andloQueriyknownaa  Kmenild  Hill.  Pim.  (1901), 
40,637.  b  letuna  time  laemheia  {to  paiGaiaent  and  caataina 
the  rerideaoa  of  dw  gwaiaoe  of  tihla  «oloB|y.  1k»  whaives  on 
the  liver  Yam  and  its  manenma  maanfitctnres  coBtifflmte  to 
the  wealth  and  importance  of  the  dty. 

SOUTH  MOLTON,  a  market  town  and  municipal  borough  in 
the  South  Molton  parliamentary  division  of  Drvon.shirc,  England, 
on  the  river  Mole,  197  m.  W.  by  S.  of  London,  by  the  Great 
Wcaterarallway.  Pq».(t90i},a&fS.    Besfatea the paiirii  church 
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of  St  Mary  Magdalene,  a  fine  and  massive  I'erpcndirular  buildiiiR 
with  an  ancient  pulpit  of  carved  stone,  there  arc  a  guildhall  ami 
market  house.  Linen  goods  are  manufactured;  fairs  arc  held 
twice  yearly,  and  numeroitt  flour  mills  are  worked  by  the  river. 
The  town  is  governed  by  a  mayor,  4  aldermen,  and  12  councillors. 
Area,  5910  acres. 

South  Molton  {find  UoMtona)  waa  probably  the  site  of  a  very 
etriy  lettknuit,  the  remains  o^  a  Britiih  canip  being  visible 
•  m.  south  of  the  town,  but  Ita  authottk  UatMy  bepna  with  the 
Domesday  survqr,  whkh  fdatet  that  the  maiior  had  bwa  nyal 
demesne  of  Edwiid  the  Coofcaaor  and  now  paid  jso  a  year  to 
the  Conquenr.  In  the  tjth  ccntuiy  It  was  held  by  li^cholas 
Fitz  Martin  of  the  earl  of  Gloucester  for  the  service  of  finding 
a  bow  with  three  arrows  to  attend  the  carl  when  he  should  hunt 
ia  (ii)wcr.  In  1246  Nicholas  obtainetl  a  grunt  of  a  S;4turHay 
market  atid  a  fair  at  the  feast  of  the  Assuni[il  ion  (both  mainlaincil 
up  to  the  present  d-iy  l,  .iml  in  1275  South  Molton  ajipeari  for 
the  first  time  as  a  nicsiic  borough  under  hi";  overlordship.  'I  he 
borough  subsequently  passed  to  the  Audley.-.,  I'le  Il  illatui^,  and 
in  1487  was  granted  (or  life  to  Margaret,  duchess  of  Kichmond, 
who  in  1490  obtained  a  grant  of  a  fair  (which  is  still  held)  at  the 
nativity  of  St  John  the  Baptist.  It  returned  two  members  to 
parliament  in  1302,  but  no  charter  of  incorporation  was  issued 
until  that  of  Elizabeth  in  1590,  instituting  a  common  council 
of  a  mayor  and  eighteen  burgesses,  three  of  whom  were  to  lie 
dcctcd  capital  buraemfs,  with  a  tecoider,  steward  of  the  borough 
court,  two  aeiteantSHit-maoe,  and  a  court  of  record  every  three 
wadta  «n  Ueoday.  A  fndt  diarter  waa  liaiied  by  Chailca  II. 
bki<84.  TUaianainedinforceuntiltheManicipalCarpotations 
ActofiliSSt  The  toHnt  formerly  had  a  ooaaidenhlaniaiinfactue 
«f  serges  siid  shalloons,  or  light  wooDea  linings,  so  called  from 
Chilons-sur-Mame,  France. 

WUTH  NORWALK,  a  city  of  Fairfield  county,  Connecticut, 
U.S.A.,  at  the  mouth  of  ti.c  Xurwalk  river,  on  I-ong  Island  Sound, 
in  the  township  of  XorwalL,  and  42  m.  by  rail  N  .E.  of  New  York. 
Ptop.  (looo)  6501 ,  including  1 528  foreign-bom  (many  Hungarians) 
and  83  negroes;  (igio)  8(>6S.  It  is  scr\'ed  by  the  main 
line  and  the  Danbury  division  (of  which  it  is  a  terminusi  of 
the  New  York,  New  Ilaven  &  Hartfor<l  railway,  by  inter-urban 
electric  lines,  and  by  steamboats  to  New  York.  The  business 
and  manufacturing  section  is  close  to  the  river  and  only  a  few 
feci  above  it;  behind  this,  along  a  ridge,  is  the  residential  district; 
along  the  Sound  are  summer  cottages  and  pleasure  resorts. 
West  Avenue  is  a  finely  aiu4ed  drive.  The  city  has  a  public 
library  and  a  soldiers'  monument.  South  Norwalk  is  chiefly 
a  manufacturing  and  commercial  city.  It  has  a  good  harbour 
(in  which  ihcie  are  three  lighthouses),  considerable  coastwise 
trade,  and  importaut  oyster  fisheries.  South  Norwalk,  kmg  an 
uninootpoiated  vilkge  called  Old  Well,  waa  chartered  as  a  dty 
under  ita  present  naoM  m  1870^  and  ita  diarter  waa  levted 
andMtended  hi  Mtt  1897  and  mog, 

tOOTHOLD,  a  towash^  of  SuSuk  county,  New  York,  occupy- 
ing the  peninsula  at  the  N.F.  of  Ix>nR  Island,  and  including 
the  islands  E.N.E.  of  this  peninsula.  I'lum  Island,  on  which 
defences  protc-ri  the  eastern  entra:.ce  to  l.onc  Island  Sou  ,  I, 
Little  (juU  Island,  on  which  there  is  a  lighthou.sc,  dreat 
Gull  Island,  and  Fisher's  Island.  Top.  (1000),  Sjoi;  (igio, 
U.S.  census),  10,577,  Kxcluding  the  islands  to  the  east,  the 
township  is  alioul  m.  long  and  its  average  width  is  2  m.; 
the  Sound  shore  is  broken  only  by  Mattituck  and  (ioldsmith's 
inlets,  but  the  .southern  shore  is  broken  with  bays  and  necks 
of  land.  The  surface  is  hilly,  with  occasional  glacial  boulders. 
The  Long  Island  railway  serves  the  principal  villages  of  the 
township,  Mattituck,  Cutchogue.  Peconic,  Southold  and  Green- 
port  (pop.  in  igoj,  2667),  and  from  Greenport  steamers  run 
to  Shelter  Island.  Sag  Harbor,  New  London  and  New  York. 
Byroad  Gntnpott  are  the  villages  of  East  M aiion  and  Orient. 
Greenport  has  some  shipping  and  some  oyster  fisheries,  as- 
paragus ia  grown  at  Uattituck,  and  Psconic  Bay  is  noted  let 
ita  acaOoiie.  Southold  i»  « tammer  resort,  and  it  is  historically 
btacadng  aa  one  of  the  fast  English  settkmenta  on  Long  Island. 
The  first  permanent  settlement  here  was  made  in  1640;  land  waa 


bought  from  the  Indians  in  .\ugust  (a  lease  from  the  proprietor 
\\  illiain  Alexander,  Lord  Stirling,  had  been  secured  in  163Q),  and 
on  the  2ist  of  (Vioher  1640  a  Presbyterian  church  was  organized 
under  John  Youngs,  who  came  from  New  Haven  and  had  been 
connected  with  a  St  Margaret's  church  in  Suflolk,  England, 
probably  at  Reydon,  near  Southwold;  and  it  is  possible  that  the 
settlement  was  named  from  Southwold,  t hough aait  waa oomnon^ 
called  "  the  South  Hold  "  by  early  writers  and  n  settlement  OB 
Wading  River  waa  called  Weat  HoU,  the  name  waa  probably 
desd^itivc.  A  aMetinctease  waa  built  in  1643,  and  biblical 
laws  were  enforced.  Southold  waa  origiBally  one  of  the  six 
towns  under  the  New  Haven  jurisdiction,  but  in  1662  was  placed 
under  Connecticut;  in  1664  it  objected  strongly  tO  the  tnnsfer 
of  I>ong  Island  to  the  duke  of  York;  in  1670  refOsed  topny  taxea 
imposetl  by  Governor  Francis  Lovelace  of  New  York;  in  1672 
petitioned  the  king  to  be  under  Connecticut  or  to  be  a  free 
corjxjration;  in  167;,.  wlan  the  Dutch  got  control  of  Now  York, 
withstood  the  Dutcli  1  oIluni^sioners.  with  the  help  of  Connn  li- 
riit ;  and,  in  ifi;4.  after  English  supn-niat \-  was  again  estab- 
li!,hed  m  New  York,  still  hoped  to  be  governt  il  troni  Connecticut. 
The  township  was  chartered  by  Governor  Edmund  .\ndros  in 
1676.  Greenport  was  not  settled  until  the  first  quarter  of  the 
i9ih  century,  and  was  incorporated  .as  a  village  in  1838. 

5vee  Ejiher  Wliit.-iker,  History  of  SoulhM,  L.I.:  Its  First  CetUurj 
(SHilhold,  iSHi);  Southold  Toun  Kicords  (2  vols.,  Southold,  l8«2- 
iMi),  and  an  address  by  C.  B.  Moore  ia  CsMraXim  Hie  atoik 
Anntrersary  of  Ihf  FoTm<Uim  ^ Ikt  Tmm  Md  ttt  Omek  if  SmUM, 
LJ.  (Southold,  iHifO). 


lOOTB  OBAHA«  n  dty  ol  Douglaa  county,  Nebiadm,  V&A^ 
on  the  Ui^  western  bluffs  of  the  Missouri,  immediately  adjoining 
Omaha  on  the  south.  Pop.  (1900),  a6,aoi,  of  whom  5607  were 
foreign-born;  {iqio,  census)  26,259.  It  is  served  by  the 
Chicago,  Burlington  &  Quincy,  the  Chicago  Great  Western,  the 
Chicago,  .Milwaukee  &  St  Paul,  the  Chicago,  Rock  Island  & 
Pacific,  the  Illinois  Central,  the  Missouri  Pacific,  the  I'nion 
Pacific,  the  Chicago  &  North  Western,  and  the  short  Omaha 
Bridge  Terminal  railways.  The  principal  luiblic  buildings  are 
the  l  edcral  building  (housing  the  post  ofiice  and  the  bureau 
o!  anim.il  industrvO,  the  public  librarj-  and  the  live-stock 
L-r.i.li:Migt  Next  to  Chicago  and  Kansas  City  it  is  the  greatest 
slaughtering  and  meat-packing  centre  in  the  United  States.  In 
1005  it  produced  43-$  %  ($67,415,177)  of  the  total  value  of  the 
factory  product  of  the  state,  and  of  this  output  97-2%repre> 
sentcd  the  slaughtering  and  packing  industry.  South  Ootaha 
was  chartered  as  a  city  of  the  second  class  in  1887,  and  in  iqoi 
became  a  city  of  the  first  class.  The  present  city  dates  fiun 
1884,  when  the  Union  atocloasds  won  ettabUshcd  here. 

MHm  OUUWI.  a  tnwHhip  and  a  viDago  of  Esaei  enuty, 
New  Jenoy,  VSA.,  bx  the  N.E.  of  the  sUte,  about  15  m.  W.  of 
New  York  City.  "Pop.  of  the  village  (1900) ,  460S,  of  whom  1 140 
were  foreign-bom;  (1905)  4932;  (loio)  6014.  Pop.  of  the  town- 
ship, excluding  the  village  (igoo),  1630;  (1905,  slate  census) 
1046.  The  village  is  served  by  the  Morris  &  Essex  division 
of  the  Dcljiwivrc,  I-ackawanna  &  Western  railroad,  and  is  con- 
r.ecte<i  with  Oran.t;c-  au<\  •■•■'Ah  Newark  by  c\>ji  trie  lines.  It  is 
primarily  a  residential  suburb  of  New  \  ork  and  Newark  On  the 
Orange  mountain  is  Essex  county  park,  a  wild  tract  with  forest 
roads  The  western  part  of  the  township  is  locally  known 
.as  MaplcwfMxl,  the  eastern  as  Hilton,  South  Orange  has  a 
public  librarj-  and  a  town  hall,  and  is  the  scat  of  Seton  Hall 
College  (Roman  Catholic  1,  named  in  honour  of  Mother  Elizabeth 
Seton,  founded  at  Madison,  N.J.,  in  1856,  and  removed  to 
South  Orange  in  i860.  Among  the  landmarks  of  South  Grange 
are  an  old  stone  house  of  unknown  dale,  but  mentioned  in 
legal  documents  describing  the  surrounding  property  as  early 
aa  t«8o;  the  Baldwin  Houao  (e.  1717):  oad  the  Tinsothy  Ball 
House  (1743).  SettleneDla  were  Bade  within  AepnsentKBitt 
of  the  Unrndi^  hi  the  latter  part  of  the  xTth'ceBtmy  ^  aone  of 
the  fouttdets  of  Newark.  The  townridp  was  created  hi  1861 
from  parts  of  the  town  of  Orange  and  the  township  of  Clinton. 
The  citizens  secured  in  1869  a  village  charter  providing  a  village 
president  and  a  bonid  of  trustees;  m  1904  the  viUage  waa  entirely 
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Mparalol  from  the  township,  except  as  regards  school  govern- 
mciit.  In  iSc)i  a  tract  of  i  so  acres,  known  as  Montrose  Park 
and  conlaining  many  handsome  residences,  was  annexed  to  the 
villiige. 

See  H.  Whittemore,  Tht  Foundert  ami  BuiUtrt  of  th*  Oranps, 

(Newark.  1896). 

MUniPORT,  a  municipal  and  county  ^m"**^  and  seaside 
icaort  IB  the  Southport  parliamentary  dlvlaioB  of  Lancashire, 

England,  immediatdy  S.  of  the  embouchure  of  the  Ribblc  into 
the  Irish  Sea,  18J  m.  N.  by  \V.  of  Liverpool.  It  is  scn-ctl  by  the 
Lancashire  &  Yorkshire  and  London  &  Norlh-Wtsicrn  rail- 
ways, and  by  the  Southport  &  Cheshire  Lines  E^ctcn.siun 
system.  Pop.  (1901),  48,o3j.  Its  foreshore  consists  of  a  gre.U 
expartse  of  firm,  bright  sands,  and  the  mililnes.s  of  its  winter 
climate  is  attribulLHi  to  the  radiation  of  heat  from  ihcm.  Its 
proximity  to  Livopooi  and  Manchester  has  drawn  toil  .1  iar^c 
resident  iMpulatioOi  ml  ka  vWtors  numt>cr  many  tliuu.'^aiids 
aanuaUy.  The  proiBamda  akmg  Uie  sboce  is  a  m.  in  kngth; 
in  its  centre  is  tlie  pier,  i  b.  long^  down  wldcli  tnuncars 
aw  drawn  by  a  stationary  stflaBhOigine.  Other  facilities  for 
outdoor  enjoyment  are  provided  m  Hesketh  Park  (presented  to 
the  town  by  the  Rev.  Charles  Hesketh,  formerly  rector  of  North 
Meds,  and  one  of  the  lords  of  the  manor),  the  Botanic  Ciardens, 
Kcw  Gardens,  South  Marine  Park,  and  the  Winter  ('..irdens. 
The  last,  laid  out  at  a  cost  of  £130,000.  include  a  lar^e  coiiicrva- 
torj-,  3  fine  encloivcxl  promenade,  a  the.itre  and  an  aquarium. 
The  principal  public  buildings  are  the  town  hall,  the  Cambridge 
Hall  (used  for  concerts,  &c),  and  an  extensive  range  of  markets. 
TbcK  are  several  infirmaries  and  hospitals,  and  a  sanatorium  for 
cfaildien.  Southport  has  also  a  free  library  and  art  galler>-,  a 
Bteftiy  and  philoaoiphical  institute,  and  a  ooUcge  (Itinity  Hall) 
{or  the  dau^tcn  of  Weifeyan  niniatert;  and  a  moaeum  and 
schools  of  science  and  art.  An  extensive  service  of  dcctric 
tramways  is  maintained.  The  first  considerable  house  in  South- 
port  (an  inn  for  the  reception  of  .sea  b.i; her.sl  w.x'i  built  in  170'. 
and  soon  after  other  houses  were  eretti-<i  on  the  site  now  known 
as  Lord  Street,  hut  the  population  in  iSoc)  wa.s  only  100.  Birk- 
dalc  is  a  residential  district  adjacent  to  Southjwjrt  on  the  south. 
In  1S67  Southport  received  a  charter  of  incorixjraiion.  It  be- 
came a  county  borough  in  igoj.  The  corporation  coni^ists  of  a 
mayor,  10  aldermen  and  30  councillors.    Area,  5144  acres. 

SOUTH  PORTLiMD^  a  city  of  Cumberland  county,  Maine, 
U^.  A.,  on  Caaeo  Bay,  an  arm  of  which  separates  it  from  Portland, 
with  wliidi  it  is  connected  by  a  feny  and  four  Inidges.  Pop. 
(1900)  6287  (763  foreilB-lxira);  (1910)  7471.  South  Portland 
is  served  by  the  Bostm  &  Maine  railway.  It  is  the  seat  of  the 
State  (Reform)  School  for  Boys.  At  Spring  Point  is  Fort 
Preble,  establishc-fi  in  iScS  ard  now  a  co;tst  anillc-r>'  station;  and 
at  Portland  Head  is  Fort  Willi. ims.,  The  city  h.-vs  stccl-rolling 
mills,  car  shops  of  the  Boston  &  Maine  railway,  and  ship-build- 
ing interests,  and  manufactures  marine  haniwaro  and  varnish. 
South  Portland  wjis  part  of  the  olil  town  of  C.ipc  Klizabeth  ([><)|). 
in  iQoo,  8K7)  until  March  1895;  the  Icgislaiurc  granted  it  a  city 
charter  in  1895,  whicfa  wss  uot  acoaptedby  the  town  until 
Doccmber  1898. 

I0UTB8BA,  a  seaside  resort  of  Hampshire,  England,  part 
of  the  muu^al  and  pariianmitaiy  borangh  of  PortsBwuth, 
«ith  a  tenninal  station  (East  SouUmm)  on  a  branch  of  the 
Londoa  ft  South-Westem  and  U»doo,  Brighton  &  South 
Coast  railways.  It  forms  the  southern  and  residential  quarter 
f  f  IV  rtsniouth,  and  o%'crlooks  Spithead,  the  inlet  of  the  l^ll^;!I^h 
Chunuel  between  the  Isle  of  Wight  and  the  niainlaiid  on  the 
northeast.  There  arc  iv..  1  [licrs,  ami  a  parade  along  the  sea- 
wall; and  the  sea  bathing  is  good.  Soulhsea  Castle  was  built 
by  Henr>-  VI II.  at  the  southern  eztnemity  of  Portaea  Island. 
(Sec  Portsmouth.) 

SOUTH  SEA  BUBBLE,  the  name  given  to  a  scries  of  financial 
projects  which  originated  with  the  incorpoiatioo  of  the  South 
Sea  Ginpa^y  bt  1711,  and  ended  nine  yean  later  in  general 
diiaster. 

The  idea  at  tlie  root  of  the  parent  adieBe  was  that  the  state 
•iMMiId  sdl  certain  tiadmg  nuniopolica  to  a  oooipany  in  return 


for  a  sum  of  money  to  be  devoted  to  the  reduction  of  the  national 
debt,  and  in  the  form  which  it  ttxik  in  1711  it  possibly  owes  its 
existence  to  Daniel  Defoe,  who  discussed  it  frequently  with 
Edward  Harley  (1664-1735),  brother  «{  Robert  Ilarley,  earl  of 
Oxford.  In  171 1  the  South  Sea  Company  was  formed,  and  waa 
granted  a  monopoly  of  the  British  trade  with  South  Ameika 
and  the  Pacific  Isbnds,  the  ikhea  of  which  were  popularly 
regarded  as  fllimitahle,  Its  pmuoteis,  mainly  wcalt  hy  merchanU, 
look  over  nearly  £10,000,000  of  the  national  debt,  oti  which  they 
were  to  receive  interest  at  the  rate  of  6%  in  addition  to  £8000 
a  year  for  the  e.tiK-n.vs  of  arrangement.  The  £600.000  was 
secured  on  certain  customs  <liities.  The  company  prospered, 
ami  in  171,?,  when  the  .Vsicnlo  tre-;ity  w.is  sigrjcd  with  Spain,  it 
received  the  lucrative  monopoly  of  the  slave  trade  with  Spanish 
America.  It  was  the  special  pride  of  the  Tories,  who  regarded 
it  as  a  rival  to  the  Whig  institution,  the  Bank  of  England.  In 
I ;  16  it  obtained  further  concessions  under  the  new  Aaiento 
treaty,  and  in  1717  it  advanced  a  further  sum  of  £2,000^000  to 
the  government,  but  its  proqiecta  were  greatly  dariteoed  Iqr 
the  outbreak  .of  war  between  En^and  and  Spain  in  17 18, 
Yet  it  continued  to  thrive,  and  early  in  1718  the  king  became 
its  Rovcrnor. 

Towards  the  end  of  i7iy  the  dirc-ctors  of  the  company  put 
before  the  government,  the  head  of  which  was  Charles  Spencer, 
3rd  earl  of  Sunderland,  a  more  ambitious  scheme.  In  return 
for  further  coiii.c->siniis  tlie  company  otTcred  to  take  over  the 
whole  of  the  national  debt  and  to  pay  £3,5oo,o<x>  for  this  privi- 
lege. At  this  time  the  amount  of  the  debt  was  £51,300,000^  the 
greater  part  of  which  consisted  of  termijiable  annuities,  monqr 
lent  to  the  state  in  return  for  a  fixed  income  for  life.  The 
company  would  meiTe  interest  at  the  rate  of  5%  until  17S7, 
when  it  would  be  reduced  to  4%  The  advantage  iriiidi  the 
government  hoped  to  obtain  from  this  bargain  was  obvious;  it 
would  rid  itself  of  the  unpopular  and  burdensome  debt.  The 
advantagc-s  hojiexl  for  by  the  comp.xny  were  much  greater, 
although  perha])*  not  ecjually  obvi<)us.  The  aim  of  the  directors 
was  to  persuade  the  annuitants  of  the  slate  to  exchange  their 
annuities  for  South  Sea  stock;  the  stock  would  be  issued  at  a  high 
premium  aiul  thus  a  larf;e  amount  of  annuities  would  be  pur- 
chased and  extinguished  by  the  issue  of  a  comparatively  smaO 
amount  of  atocL  Moreover,  when  this  process  had  been  carried 
out  the  company  would  still  receive  from  the  government  a 
sum  of  something  like  £1,500,000  a  year.  Serioudy  alarmed  at 
the  proposals  of  the  South  Sea  CMnpany,  the  dirocton  of  the 
Bank  of  En^and  offered  the  government  £5,000^000  for  the 
same  privilege,  but  the  company  outbid  them  with  an  offer  of 
£7,s67,(xx>.  This  was  accepted,  the  necessary  act  of  parliament 
being  passed  in  April  i;jo.  It  is  interesting  to  note  that  one 
of  the  most  sturdy  oii|>onet;ts  of  the  scheme  was  Sir  Robert 
Walpole. 

The  year  i7i(),  when  the  South  Sea  scheme  w.as  projected, 
was  remarkably  favourable  to  an  undertaking  of  the  kind.  It 
was  the  year  when  France  went  delirious  over  John  Law  and 
his  Mississippi  Company,  and  the  infection  spread  to  England. 
But  bcfwe  April  1720^  when  everything  was  ready,  a  terrible 
reaction  had  begun  in  France,  confidence  and  prosperity  giving 
wqr  to  ruin  and  disaster.  Newtrthelea^thediBBCtoiapwcaedaa 
with  their  plan,  and  bk  a  few  weeks  th^  had  pwuMded  «v«r 
one-half  of  the  government  anmutants  to  become  AtxMUUn 
in  the  company.  Meanwhile  the  stock  of  the  company  had  been 
ri[i[iTi  I  i  itiiig  steadily  in  value,  and  when  the  new  scheme  was 
l.iumlicil  the  public  began  to  purchase  it  more  eagerly  than 
be!  )rc.  From  ijHj  at  the  beginning  of  the  year  the  price  rose 
to  3,50  in  March,  and  in  April  the  directors  sold  two  and  a  quarter 
millions  of  stork  at  300.  In  May  the  price  rose  to  550,  in  June  to 
8qo,  and  in  July  it  touched  1000.  At  this  tremendous  premium 
t  he  directors  sold  five  millions  of  stock. 

By  this  time  the  eatraordmaiy'  noeiaa  of  the  South  Sea 
Cootpany  had  produced  a  oowd  of  hnftatots,  and  the  result  was 
a  wOd  mania  of  speculation,  and  ita  ioantaUe  end— «  crash. 
Hnndrcds  of  oompanies  were  formed,  some  of  them  being 
fortunate  enough  to  secure  the  active  support  of  royal  and  titled 


Digitized  by  Google 


5i6 


SOUTH  SHETLAND— SOUTH  SHIELDS 


fKT^onages;  thus  the  prince  of  Wales,  afuruards  George  11., 
b<-i:iiiiij  govLriior  ut  ihc  Welsh  Copper  Conijiany,  Some  ol 
thtsc  new  companies,  like  the  Royal  Exchange  and  the  London 
A&surance,  were  perfectly  legitimate  and  honourable  under- 
takings, but  tiie  great  majority  put  forward  the  most  audadous 
and  chimerical  proposals  for  extracting  monqr  from  the  public. 
One  was  "  for  »  wheel  lor  perpetual  motkn  ";  another  waa  for  a 
"  deiign  wUdi  will  hmBaltcr  be  pnmalgBted,''  and  it  has  been 
estimated  that  the  total  c^iital  asked  for  by  the  promoters 
of  these  schemes  amounted  to  £300,000,000.  I^ofiting  by  the 
sad  expcricncx-  of  France,  the  Kriti;-!i  Rovernmeiil  rtiade  an 
attempt  to  chec  k  this  movcineiil,  and  an  act  was  passecl  fur  this 
purpose  earl)  in  i  720.  A  proelanialion  of  the  1  ithof  June  against 
the  promoters  of  illegal  companies  loUosved,  antt  the  directors  of 
the  South  Sea  ("ompany  per.suai!e(i  the  lor<ls  justices,  who  were 
acting  as  regents  during  the  absence  uf  the  king,  tu  abolish  86 
companies  as  illegal. 

In  August  the  fall  in  the  price  of  South  Sea  stock  bcgaii,  and 
in  September,  just  aa  the  "  inaiden  "  had  lold  out,  it  bccante 
aerkma.  Instead  of  being  a  buyer  evcQ^  one  became  a  adhar,  and 
the  result  was  that  la  a  few  days  the  stode  of  the  South  Sea 
Company  fell  to  175,  while  the  stocks  of  many  other  companies 
were  unsaleable.  In  November  South  Sea  stock  fell  to  135,  and 
in  four  months  the  stock  of  the  Bank  of  England  fell  from  263  to 
145.  Thousands  were  ruined,  and  many  who  were  rommittrd 
to  heavy  payments  tied  from  the  country.  The  iiejml.ir  cry  was 
for  speedy  and  severe  vengeance,  both  on  the  members  of  the 
fovenment  and  on  the  directors  of  the  unfortunate  company. 

Faiiiament  was  called  together  on  the  8th  of  December  1730, 
and  at  once  both  houses  proceeded  to  investigate  the  affairs  of 
the  oompany,  the  hmer  hoiiae  soon  entmsting  this  to  a  conunittce 
of  secrecy.  Tb  atera  the  tide  of  disaster  Sir  Robert  Walpole 
proposed  that  the  Bank  of  England  and  the  East  India  Company 
should  each  take  over  nine  millions  of  South  Sea  stodc,  but  al- 
though this  received  the  assent  of  parliament  it  never  ramc  into 
force.  More  to  the  liking  of  the  jKopie  was  the  art  of  January 
1721  which  restrained  the  directors  from  leaving  the  kingdom 
and  compelled  them  to  declare  the  value  of  their  estates.  The 
committee  of  secrecy  reported  in  February  1 7  21,  and  it  proved 
tliat  there  had  been  fraud  and  corruption  on  a  large  scale.  The 
company's  books  contained  entries  which  were  entirely  fictitious, 
and  the  favours  which  the  directors  had  secured  from  the  state 
had  ban  prndMnd  hy  gifts  to  miaiateTs,  some  of  wlwm  had  also 
made  laige  sums  of  money  by  speculating  in  the  stock.  The 
chief  persons  ImpBcated  were  John  Aldabte  (1670-1742),  chan- 
cellor of  the  exchequer;  James  Craggs,  joint  j)oslmaster-gcncraI; 
his  son  James  Craggs,  secretary  of  state;  and  to  a  lesser  degree 
the  earl  of  Sunderland  and  Charles  Stanhoj)c,  a  commissioner 
of  the  treasury.  Aislabic,  %vho  was  perhaps  the  most  deeply 
implicated,  resigned  his  olTice  in  January,  and  in  March  he  was 
found  guilty  by  the  House  of  Commons  of  the  "  most  notorious, 
dangBious  and  {nfamous  corruption  ";  he  was  expelled  from  the 
houae  and  was  impriimned.  Both  the  elder  and  the  younger 
Craggs  died  in  March,  while  owing  to  the  cfloris  of  Walpole  both 
Sunderland  and  Stanhope  were  acquitted,  the  latter  by  the  nar- 
row majority  of  three.  By  act  of  parliament  the  estates  of  the 
directors  were  confiscated;  these  were  valued  at  £2,014,133,  of 
which  £354,600  was  returned  to  them  for  their  maintenance, 
the  balance  being  devoted  to  the  relief  of  the  sufferers. 

Under  the  guidance  of  Walpole  parliament  then  proceeded 
to  deal  willi  the  wreck.  £11,000,000  had  been  lent  l>y  the 
directors  of  the  South  Sea  Company  on  the  security  of  their 
own  stock,  the  debtors  of  the  company  including  138  members 
of  the  House  of  Commons.  This  debt  was  remitted  on  payment 
of  10%  of  the  sum  borrowed,  this  being  aftcrmtfds  reduced  to 
5%,  and  the  £7,567,000  due  from  the  company  to  the  govern- 
ment waa  also  fenltted.  Mon  serious,  perhaps,  was  the  case  of 
those  persons  who  had  exchanged  the  substance  of  a  government 
annuity  for  the  siiadow  of  a  dividend  on  South  Sea  stock.  They 
asked  that  the  state  should  again  guarantee  to  them  their  in- 
comes, but  in  the  end  they  only  received  something  like  one-half 
of  wtmt  thqr  had  enjoyed  before  the  bubble. 


The  South  Sea  Company  with  a  capital  of  nearly  £40,000,000 
coiuinued  to  exist,  but  not  to  flourish.  V'.iriou^i  ch.mKcs  were 
made  in  the  nature  of  its  capital,  and  in  1750  it  received  £100,000 
from  the  Spanish  government  for  the  surrender  of  certain  rights. 
Its  commercial  history  then  ended,  but  its  eaciuaive  pdvileges 
',<.  ere  uut  taken  away  until  1807.  In  1853  the oisthig  South  Sea 
annuities  were  either  redeemed  or  oomveited  into  govemneat 
stock.  The  London  headquarters  of  the  company  were  the 
South  Sea  House  in  Threadncedle  Street. 

SOUTH  SHETLAlfD,  a  chain  of  islands  on  the  border  of  the 
Antarctic  region,  lying  about  500m.  S.E,  of  Cape  Ilorn.  between 
61"  and  63°  10'  S.  and  l>ctwccn  53*  and  63"  W.,  and  separa'.nl  liv 
Rranslield  Strait  from  the  region  composed  of  r)aiiiM  Land. 
Palmer  Land,  Louis  Philippe  Land,  &c.  The  more  considerable 
islands  from  west  to  cast  arc  Smith  (or  James),  Low  (or  Jameson), 
Snow,  Deception,  Livingstone,  Greenwich,  Robert,  Nelson, 
King  George  I.,  Elephant,  and  Clarence.  Deception  Island  is 
remarkahle  aa  id  puiely  voteaoic  oiigin.  On  the  south-east  aide 
an  opeohig  600  ft.  wida  i^vca  euteaaee  to  ■iihrtamlcmtei4dw 
(Port  Forster)  neaily  dvodar,  with  a  disaieter  of  about  5  m. 
and  a  depth  of  97  fathoms.  Voyagers  in  x8s8  and  1842  reported 
that  steam  still  issue<i  from  numerous  vents,  but  Otto  Norden- 
skjiild  (Aniarclica,  Ix)ndon,  1905)  found  ao  exterior  evidence 
of  volcanic  activity.  Most  of  the  islands  arc  rocky  and  moun- 
tainous, and  some  of  their  peaks  arc  between  6000  and  7000  ft. 
in  height.  Covered  with  snow  for  the  greater  jiart  of  the  year, 
and  growing  nothing  but  lichens,  mosses  and  some  scanty  grass, 
the  South  Shetlands  are  of  interest  almost  solely  as  a  haunt  of 
seals,  albatrosses,  penguins  and  other  sea-fowl.  It  has  been 
supposed  by  many  that  the  Dutch  navigator  Dbk  Genits  dis- 
covered the  Sonth  Shetlands  hi  1598,  but  it  apipem  pirohable 
that  ttia  atmy  oiigbated  thmngh  €oafaiio&  irfth  anottcr 
voyage  in  which  Gerrits  was  not  oonoeflisd  (cf.  H. X.  WltSbgt 
of  the  SotUk  Pole,  p.  34  scq.).  In  1S19  Wflluun  Smith  of  the 
English  brig  "Williams"  obsers'ed  the  South  Shetland  coast 
on  the  iijth  of  Fehruarj'.  Revisiting  it  in  October,  he  landed  on 
King  George  I.  Island,  t.aking  pos.scs.sion  for  England;  he  also 
giivc  the  whole  chain  the  name  it  l>cars.  In  1820  the  naval 
lieutenant  Edw.ard  Bransficld  was  sent  in  the  "Williams" 
to  survey  the  isUinds,  which  attractc<l  the  attention  of  American 
and  British  scalers,  and  became  fairly  well  known  through  the 
visiM  of  AaUuctic  cspioiecs.  A  snaller  gmq^— Coronation 
Isfamd,  Laurie  Uaad,  ftc.— 4yhi8  soo  n.  east  of  the  South  Sbst- 
lands,  bears  the  name  of  South  Otkuty.  It  was  disoovcnd  by 
the  English  captain,  Powell,  in  l8»l. 

SOUTH  SHIELDS,  a  seajwrt  and  municipal,  county  and  parlia- 
mentary borough  of  Durham,  England;  at  the  mouth  of  the  Tyne 
on  its  right  bank.  opjx>site  North  Shields,  on  a  branch  of  the 
North-Eastcm  railw.ay.  Pop.  { igoi),  97,263.  It  is  conncctc<l  with 
North  Shields  and  Tyncmouth  by  steam  ferries.    The  principal 
buildings  arc  the  church  of  St  Hilda,  with  a  piaurcsquc  old 
tower;  the  town  hall  in  the  market-place,  eadiange,  custom- 
house, mercantile  marine  ofTices,  public  library  and  musenm, 
grammar  school,  marine  school,  master^naiiners'  asylum  and 
seamen's  institute.  There  is  a  pleasant  maihie  pork.  The 
principal  indastiies  are  now  the  mamtfttcture  of  ^aas  and 
chemicals,  and  ship-building  and  ship  refitting  and  repairing,  for 
which  there  arc  docks  capable  of  recdving  the  largest  vessels. 
Ti  e  T)      dork  has  a  water-area  of  50  acres,  the  tidal  basin  of 
10  at  res.  and  the  quays  and  yards  about  300  acres.    Coal  from 
the  cull-erics  of  the  vicinity  is  largely  exfxtrted.    The  trade  returns 
of  South  Shields  arc  includetl  in  the  aggregate  of  the  Tync  pKJrts 
(see  Kewcastle-upon-TynkL    The  South  Pier  at  the  mouth 
of  the  river  is  a  massive  structure  alK>ut  i  m.  in  length, and  the 
North  Pier  protects  the  river  mouth  from  the  Northumbolaiul 
bank  at  North  Shields.  The  parliamentary  borough  returna 
onememher.  TheooipontianooDibtsof aBii9or» leatdemcn 
and  30  councillors.  Area.  «f  amiicipal  bomi^  SO44  acres. 

On  elevated  ground  near  the  haihour  are  the  renins  of  a 
Roman  fort  guarding  the  entrance  to  the  Tync,  where  numerous 
coins,  portions  of  an  altar,  and  several  sculptured  memorial  stones 
hwe  bsca  dug  up,  aad  testify  to  its  occnpation  for  a  manirtff  laUa 
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The  site  of  the  old  sutioa  ml  aitenranb  occupied 
bjr  •  fort  of  considerable  stren|!;th,  whidi  ms  captured  by  the 

Scnis  utidcr  Colonel  Stt  '.vart  <in  the-  ;oth  of  Maid)  1644.  The 
town  was  fuuiidcd  by  tlic  cutivciiL  o(  Durham  about  the  middle 
of  the  13th  cfutury,  but  on  account  of  the  complaints  of  the 
burgesses  of  Newcastle  an  order  was  made  in  1158,  stipulating 
that  no  ships  should  be  laden  or  unladen  at  Shields,  and  that  no 
"  thoars  "  or  quays  should  be  built  there.  Until  the  19th  century 
it  was  little  more  than  a  fishing  station.  In  1832  it  received 
llie  privilege  of  returning  a  meinber  to  parliament,  and  in  1850 
>  charter  of  inoaipantioii. 

tODTHWAMC,  a  centiial  metwpolitan  borough  of  Loadon, 
Eq^d,  bounded  N.  by  the  river  Thames,  E.  by  Bennondaey, 
SJE.  by  CambcrweO  and  W.  by  Lambeth.  Pop.  (1901),  206,180. 
It  is  a  poor  and  crowded  district,  and  a  lurge  industrial  popu- 
lation is  employed  in  the  ii\i.  jsi  ie  wharves  and  in  potteries, 
glassworks  and  other  manufactures.  There  arc  also  large  brew- 
eries, and  the  Hop  Exchange  is  a  centre  of  the  hop  traric.  The 
borough  is  connected  with  the  City  of  Ix)ndon  by  Hl.Trkfriars, 
Southwark  and  London  bridges;  the  thoroughfares  h  .i  l;ng  from 
these  and  the  other  road-bridges  as  far  up  as  Lambeth  converge  at 
St  George's  Circus;  another  important  junction  is  the  "  Elephant 
■ndCaatk."  Soatb«aikiaahHriiQ|ncof  the  Cbuich  of  England 
mated  bgr  idt  «f  1904  O^Mviooly  «  MlffMipa  fibhopric  in  the 
ffincHf  ei  Rodmter),  tad  ate  of  the  Roman  Catholic  Church. 
TkacatlMihllof  StSavionrbcklllgtdtOthe  August inian  priory  of 
St  llaiy  Orayi  or  Ovaries  (m.  St  Har>'  over  t  he  river) ,  rccci\nng 
its  present  name  after  the  suppression  of  the  monasteries.  It 
b  cruciform,  with  a  central  tower,  and  has  hrvn  so  restored  as 
to  preserve  its  ancient  beauty.  Its  style  is  m.ainly  E.arly  Knglish, 
and  among  those  buried  here  are  (lower,  Fletcher  and  Massingcr, 
the  poets,  and  Edmund,  brother  of  William  Shakespeare.  The 
Ronian  Catholic  cathedral  of  St  George  is  a  Gothic  building 
by  A.  \V.  Puipn,  in  St  Geoise's  Road.  Near  the  "  Elephant  and 
Cutle  "  is  the  MetropoUtan  Tkbemade,  the  original  building  of 
burnt  down  in  iSgS*  beoune  famous  under  the  Baptist 
Charies  SpuiKeon.  The  principal  benevolent  faiatittt> 
tions  are  Guy's  Hospital,  St  Thomas's  Street,  founded  in  1721  by 
Thomas  Guy,  with  an  important  medical  school;  and  Bethlehem 
Royal  Hospital  for  the  Insane,  commonly  corrupted  ti>  Ui  'l.-.m, 
the  origin  of  which  is  found  in  a  priory  of  the  13th  century 
founded  •.\ithiji  the  C\:y.  beside  the  modern  Liverpool  Street. 
Other  institutions  are  the  Evelina  Children's  Hospital,  the  Royal 
Eye  HospitalandtheBorough  Polytechnic  Institute.  In  Xewing- 
ton  Causeway  is  the  Sessions  House  for  the  county  of  London 
(south  of  the  Thames).  The  Robert  Browning  Settlement  was 
fonndcd.  in  Yorit  Street,  Walworth  Road,  in  1895  and  incor- 
porated in  1903.  and  hi  Ndann  Square  ia  (he  Women's  Vnivenity 
Settienent.  Tlie  munidpal  boRmgfa  includes  the  western  and 
part  of  the  Bennondsey  divfadoDS  of  the  parliamentary  borough 
of  Southwark,  an<l  the  borough  of  Newington,  divided  into  the 
western  and  Walworth  divisions;  each  division  returning  one 
member.  The  borough  council  consists  of  a'nujror,  10 aldermen 
and  60  councillors.    Area.  i:.?i-5  acres. 

I'lic  history  of  .Southwark  is  intimately  connected  with  that 
of  the  City  of  London.  At  an  early  date  it  was  incorporated,  and 
its  familiar  title  of  "  The  Borough  "  still  survives.  It  came,  at 
least  in  part,  under  the  jurisdiction  of  the  City  in  1327.  The 
dtixens  of  London  hawjqg  auffcTed  from  the  depredations  of 
thieves  and  iekna  who  escaped  into  Southwark,  petitioned 
ptriiament  for  protecticm.  Aoomdin^y,  Edward  IIL,  by  letters 
patent,  granted  them  for  ever  the  town  and  borough,  a  privflege 
confirmed  by  Edward  IV.  In  this  connexion  was  constituted 
the  Bridge  Ward  Without,  the  alderman  of  which  is  elected 
not  by  the  borough,  but  by  the  other  aldermen  from  among 
themselves    The  autiiority  of  the  QtyovBtlielMnmghiBnow 

nicrely  nominal. 

The  junction  in  Southwark  of  the  great  roads  from  the  south 
of  England  for  the  passage  of  the  Thames  suflidently  accounted 
for  the  early  origin  of  Southwark.  The  name  is  taken  from  the 
■Mithwaid  works  or  fortifications  of  London.  Nnmenms  Roman 
wnaiBS  turn  been  ibond.  Soothwaifc 


episodes  during  the  inva^ns  of  the  Norsemen,  and  was  fortified 
by  the  Danes  against  the  Gty  in  the  reign  of  Elhclrcd  the 

Unready.  Besides  the  pri  iry  rjf  St  Mary  Oviry,  there  was  the 
hospital  of  St  Thomas,  founded  in  lii  j  from  the  neighbouring 
jjriory  of  Bermoiidsty,  and  forming  the  origin  of  the  great 
modern  hospital  of  the  same  name  in  Laridjclh  l,i/.r.).  The  many 
historical  asaoeiatiolis  of  Southwark,  conlem]>orary  memorials 
of  which  are  almost  wholly  swept  away,  centre  upon  the  district 
bordering  the  river,  and  formeriy  known  as  Bankside.  In  this 
locality  was  Windiester  House,  a  seat  of  the  bishops  of  Wiodwster 
for  five  centuries  from  1107.  At  Bankside  were  the  Bear  and 
the  Paris  fiaidens,  used  for  the  popular  sport  of  iiear  and  IniD 
baiting;  and  the  Globe  theatre,  the  scene  of  the  prodnctioo  of 
many  of  Sliakespeare's  plays  for  fifteen  years  after  its  erection 
in  1509.  Southwark  was  further  noted  for  its  inns  and  its 
prisons.  .Among  the  first,  the  name  of  the  "  Tabard  "iiuellkinAvn 
from  its  mention  by  Chaucer  in  detailing  the  con:pany  01  pilgrims 
fur  Canterbury.  Charles  LMckens  had  an  early  acquaintance 
with  Southwark,  as  his  father  was  confined  in  the  Marsbalsea, 
one  of  several  prisons  here.  The  prison,  no  longer  extant, 
and  the  church  of  St  George  the  Martyr,  where  many  prisoners, 
including  Bishop  Bonner  (d.  1561),  were  buried,  figine  in  tlie 
novel  IMe  Derrit.  The  eristMig  church  dates  fraoi  tfsfi. 

StNinVBb  MHKr  (fi.  i|fii-s39s),  Eaiilish  jcauit  and 
poet,  son  of  Richani  SonthweO  of  Horsham  St  Faith's,  Nor^ 
folk,  was  bom  in  1560/81.  Hie  Southwells  were  affiliated  with 
many  noble  English  families,  and  Robert's  ^'randmoihcr, 
Elizabeth  ShcUcy,  figures  in  the  genealogy  of  Sheiiey  the  [xict. 
He  was  sent  very  young  to  the  Roman  Catholic  college  at  Douai, 
and  thence  to  Paris,  where  he  was  placed  under  a  Jesuit  father, 
Thora.as  Darbyshire.  In  15S0  he  joined  the  Society  of  Jesus, 
after  a  two  years'  novitiate,  passed  mostly  at  Tournay.  In 
spite  of  his  youth  he  was  made  prefect  of  studies  in  the  En^ish 
college  of  the  Jesuits  at  Rome,  and  was  ordained  priest  in  1584. 
It  was  in  that  year  that  an  act  was  passed,  fbrhidding  any 
Engliah-bom  subject  of  tlie  Queen  who  had  entered  into  priest's 
onten  in  the  Roman  Catholic  Church  smce  her  aeecaslon  to 
remain  in  England  longer  than  forty  days  on  pain  of  death.  But 
Southwell  at  his  own  request  was  sent  to  England  in  1386  as  a 
Jesuit  missionary  with  Henry  Garnett.  He  went  from  one 
CathoUc  family  to  another,  administering  the  rites  of  his  Church, 
and  in  1580  became  domestic  chaplain  to  Ann  Howard,  whose 
husband,  the  first  earl  of  .Arundel,  was  in  prison  convicteil  of 
treason.  It  was  to  him  that  Southwell  addressed  his  Epistle 
of  Comfort.  This  and  other  of  his  religious  tracts,  A  Short  Rule 
of  Good  Life,  Triumphs  ottr  Death,  Mary  Magdalen's  Tears 
and  a  HuatbU  Su^ieaHtH  to  QuetH  ElwOelk,  were  widely 
drcnlated  in  manuscript.  That  they  found  favour  outside 
CathoUe  drdes  ii  pfoved  b)r  Thonia  Niali's  t«*>««ii?»  of  Jfavy 
Magddeifs  Tears  in  Ckrists  Tears  oter  Jenstiem.  After  six 
years  of  successful  labour  Southwell  was  arrc  ?t  ed.  He  was  in  the 
habit  of  visiting  the  house  of  Richard  lieilani\',  who  lived  near 
Harrow  and  was  under  suspicion  on  account  of  his  coiine\ion 
with  Jerome  Bellamy,  who  had  been  executed  for  sharing  in 
Anthony  Babington's  plot.  Oneof  the  daughters,  .Anne  Bellamy, 
was  arrested  and  imprisoned  in  the  gatehouse  of  Holbom,  She 
revealed  Southwell's  movements  to  Richard  Topdiffe,  who  im- 
mediately arrested  him.  He  was  imprisoned  at  first  in  Topcliffe's 
house,  where  he  was  repeatedly  put  to  the  torture  in  the  vain 
hope  of  eztnctinf  evidenoe  atniit  other  priests.  Transfened 
to  the  gatehouse  at  Westminater,  he  was  so  abomfatabty  treated 
that  his  father  petitioned  Elisabeth  that  he  might  dther  be 
brought  to  trial  and  put  to  death,  if  found  guilty,  or  removed 
in  any  case  from  "  that  t'llthy  hole."  Southwell  was  then  lorlged 
in  the  Tower,  but  he  was  not  brought  to  trial  until  Febrviary 
I5Q5.  There  is  little  doulit  that  much  of  his  poetry,  none  of 
which  was  published  during  his  lifetime,  was  written  in  prison. 
On  the  2oth  of  February  1505  he  w.xs  tried  Iwforc  the  court 
of  King's  Bench  on  the  charge  of  treason,  and  was  banged  at 
Tyburn  on  the  following  day.  On  the  SCSifoU  be  deokd  $My 
evil  intentions  towards  the  Queen  or  her  govenunent. 

511  J*eltr'i  CM^foM  wilik  i«iir  J>MMt  WIS  poUiibed  fai  April 
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'595  without  the  author's  name,  and  was  reprinted  thiru-rn 
times  during  the  next  forty  years.  A  supplcinenuir>  volume 
entitled  Maeoniae  appeared  later  in  1595,  and  A  Foure  Jouid 
MedUalion  of  the  foure  last  tkingt  in  1606.  This,  which  is  not 
included  in  Or  A.  B.  Grasait's  reprint  (187a)  in  the  Fuller 
WartUct  Ubniy,  was  pvbliahed  by  Mr  Charles  Edmonds  in 
his  Iskam  Reprintt  (189^  A  Htmdnd  MtHMimu  the  Lm 
of  Cod,  in  prose,  ms  fint  ntiatod  fnoi  a  M5»  at  StonylMiBt 
CoUcRc  in  1873.  Sotttk«dt%  poeiijr  it  caphniitk  is  anmwr. 
But  his  frequent  use  of  udthoii  ud  jMiua,  tht  Vttied  and 
fanciful  imagery  by  which  he  realiatt  tcKgiiNW  Maotioa,  though 
they  are  indeed  in  accordance  With  the  poetical  conventions 
of  his  time,  a.rc  also  the  unconstrained  exprcssi''>n  '"'f  •  ir  lml 
and  concentrated  imagination.  Ken  Jonson  told  iJrummond 
oi  Hnwthornden  that  he  would  willingly  have  deslroye<J  many 
of  his  own  poems  to  he  able  to  claim  as  his  own  S:>uthwcirs 
"Burning  Babe,"  an  CAlrertie  but  beau;itiil  example  of  liis 
fantastic  treatment  of  sacred  subjects.  His  poetry  Ls  not,  how- 
«vw,  all  characterised  by  this  elaboration.  Immediately  pre- 
ceding this  very  piece  in  his  collected  works  is  a  carol  written 
in  terms  of  the  utmost  simplicitv. 

Sec  Dr  Grusart's  edition  already  mentioned.  Southwell's  fxiem* 
were  edited  by  \V.  B.  Turnbull  in  1856.  .\  memnir  of  him  wa5 
drawn  up  soon  after  his  death.  Much  oit  the  1na1eri.1l  was  incor- 
porated by  Bishop  ChaUaaer  in  his  Memoir  of  Missionary  Priests 
(1741),  anJl  the  MS.  is  now  in  the  Pubjic  Record  Office  in  BruswU. 
Sec  also  Sidney  l.ee'*  account  in  the  Did.  Nat.  Biog.  ;  .Alexia  I'(i>x)Z. 
Viedu  Phf  R.  SoulhwcU  (i8<i6);  and  a  life  in  llcnrv'  Foley's  Hnords 


of  the  English  Prmim  e  nf  Ikt  Socifly  of  Jesus.   Historic  facts  illusira 

_r  .L    ,  L   -J  -  --nl^rs  in  the  t6Ui  and  l/tl 

rrative  intludea  copies  o 
i  with  his  trial*  aaa  gives 


the  of  the  labours  and  sufferings  of  its  members  in  the  i6th  and  l/th 
centuries,  1877  (L  301-387).   Foley's  narrative  includes  copies  of 


the  ,  

MIJafonnaqoB  01  the  original  sources. 
SOUTHWELL,  a  cathedral  city  in  the  Newark  parifsmrntary 

division  of  Nottinghamshire,  England,  16  m.  N.E.  of  Notdogham 
by  a  branch  of  the  Midland  rail\v;iy  Pop.  f  kjoi).  3161.  The 
minster  church  of  St  Mary  became  a  cathedral  on  the  foundation 
of  the  cj)i.scopal  sec  in  iSS.j.  'I  hc  sec  covers  the  greater  part 
of  NoltiuKhamshirc  and  Dcrb\-shirc,  with  small  portions  of 
Leicestershire,  Lincolnshire  and  Staffordshire.  The  foundation 
of  the  earliest  church  here  is  attributed  to  the  mission.iry 
Paulinus  in  the  first  hall  of  the  7lh  ceir.ur)-.  .\not)ier  Ii.iJ<i  ,'.  i-d. 
after  the  devastations  of  the  Northmen,  in  960,  on  the  founda- 
tioo  of  King  Edgar.  The  building  of  the  present  chvirch  began 
in  the  reign  of  Henry  I.  Henry  V'lIL,  after  the  dissolution  of 
the  monasteries,  contemplated  the  erection  of  the  church  into  a 
catbednL  The  catbedial  is  a  oiagnifioeat  cradfonn  building, 
306  ft  In  hogth,  with  DMMive  Nenuaii  nave  (61  ft.  wide), 
traosepts,  central  sad  two  western  towers;  and  Eady  English 
choir  wiUi  ttanatpti.  Time  is  an  nctagyinal  daptar  house, 
at  Y«dt,  aiMMHBi  tba  Dacotatad  style  in 
It  la  connected  with  the  church  by  a 
The  archbishops  of  York  bad  a  palace  here  dating 
from  the  15th  century.  The  "great  chamber  "  was  restored  in 
1882,  and  since  1904  the  building  has  been  oonveitad  into  a 
residence  for  the  bishops  of  Southwell. 

The  erection  of  the  church  at  5>outhwell  {Sudtpelle,  Sitwll, 
SulkwtU),  probably  the  cause  of  the  origin  of  the  town,  is  at- 
tributed to  the  archbishop  of  \  ork  in  the  "th  century.  In  95K 
land  at  Southwell  was  gninted  to  the  archbishop  by  Edwy.  A 
detailed  description  of  the  great  manor  is  given  in  Domesday. 
Southwell  remained  under  the  lordship  of  the  see  of  York  until 
it  was  t.cke:i  over  by  the  ecclesiastical  commissioneis.  It  was 
called  a  borough  in  the  13th  century  and  down  to  the  17th,  but 
ao  chatter  dineofpontiollialaiown.  The  town  never  returned 
wpifsftintiviti  to  paiWaMeilt.  In  the  reign  of  Edward  L  the 
aicfabiihap  daisMd  Igr  puwriplhw  light  a  fivfrdayi*  fiir  at 
Fnleoost,  a  thiee^ys'  Mr  at  Oms  tnuhtion  of  St  Thomu 
and  a  Saturday  naihet.  Fain  an  now  hdd  in  Aprfl  and 
December.  The  market  waa  atfll  lidd  an  Satvrdays  in  t894t 
but  was  then  very  small. 

SOUTHWOLD,  a  municipal  boNQgh  and  watering-place  in 
the  Lowestoft  parliamculary  division  of  Sofolk,  England,  12  m. 
S.  by  W.  of  LiMiMtaft,  the  tcminHa  cC  the  Soitthwald  rsilmy. 


which  connects  with  the  Great  Eastern  at  Halesworth.  Pop. 
(iijoi).  )'!<oo.  The  church  of  St  Edmund's  is  a  Perpendicular 
tlint  structure.  In  1900  a  pier  J70  yds.  long  was  constructed, 
and  serves  as  a  calling-place  for  pleasure  steamers.  A  fine  com- 
mon south  of  the  town  is  used  for  golf,  lawn-tennis,  cricket, 
and  other  sports.  The  town  is  goveiaed  Iqr  a  nayor,  4  ildumn 
and  IS  coundUors.   Area,  613  acres. 

Sonlhwold  {SudvM,  Stnoold,  Sutkumuii  mm  its  origin  and 
pw^paiiljr  to  ito  bening  fiaheties,  which  wen  oomsidenUe  in 
loM,  while  the  importance  of  iu  haihottr  increased  with  the 
decay  of  Duawidi.  In  1461  the  nca  of  the  town,  tenaalt  of 
the  manor  which  had  been  panted  by  the  monks  of  Buy  Si 
Edmunds  to  Gilbert,  carl  of  Clare,  and  had  passed  to  the 
Crown  with  the  honour  of  Clare,  claimed  exemption  from  toll, 
pont,if;r-  .md  similar  fhi(  s  a-s  their  prescriplivi  right.  An  act 
01  14.^0  incorporated  the  bailiUs  and  conuiion.ilty  of  the  town 
and  exempted  them  from  harbour  due?.  1  hesr  lif.irtKs  were 
confirmed  in  150^  by  Henry  \Tl-,  who  also  granted  ihc 
corporation  the  t<iwn  and  manor  to  hold  at  fee-farm  with 
certain  right!)  of  jurisdiction.  Contirmatory  chiipters  were 
granted  by  Henry  VI 11.,  Kdward  VI.,  Elizabeth,  James  1.  and 
Charles  II.,  and  the  town  was  governed  by  a  royal  charter  of 
i68g  until  the  Municipal  Reform  Act  of  1835.  The  weekly 
market,  now  the  property  of  the  corporation,  was  granted  to 
the  abbot  of  St  Edmunds  as  lord  of  the  manor  in  1227  together 
with  a  ycady  fair  on  the  vigil  of  the  fcsst  of  St  Philip  and  St 
Jama.  A  frir  is  still  hdd  on  Trinity  Monday.  In  1673  South- 
wold  Bay,  utnally  ahbicviated  as  Solabiqr,  «aa  the  acene  of  a 
battle  between  the  Entfish  fleet  under  the  diAs  of  Yoifc  and 
the  Dutch  under  Ruyter,  the  French  fleet  boWag  aloof.  Ite 
English  suffered  much,  but  the  Dutch  withdrew. 

Sec"  Victoria  ComtyllisUfrj'*:  ^NjfnfikiT.C.irdner./lfl  Hutfrsnf 
account  of  Dumnch  Blithlmrth  and  Soulliwold  (cd.  1754). 

SOUTH  WORTH.  EMMA  DOROTHY  EUZA  NEVirTB  (1819- 
iSoijj,  American  novelist,  was  born  in  Washington,  D.C.,  on  the 
36th  of  December  1819.  She  studied  in  a  school  kept  by  her 
stepfather.  Joshua  L.  Hcnshaw,  and  in  1840  married  Frederick 
H.  Southworth,  of  l  ' ii\i  N.Y.  After  ;  S4  <  she  supported  herself 
by  teaching  .  Her  lirst  story."  The  Irish  Refugee,  "  w.ispublished 
in  the  fiailimorc  Sulurdiiy  Visitor.  Her  first  novel,"  Retribution," 
a  serial  for  tlie  Sationai  Era,  published  in  book  form  in  1846, 
was  so  well  received  that  she  gave  up  teaching  and  became  a 
regular  contributor  to  v.-uious  periixiicals,  especially  the  Nev 
Yark  ledger.  She  lived  in  Georgetown,  D.C.,  until  1876,  then 
in  Yookecs,  N.Y.,  and  again  in  Geoisetown,  D.C.,  wbcte  she 
died  on  the  joth  of  Jane  1899. 

Her  novels  Bumberad  more  than  nxty ;  some  of  them  were  trans- 
lated into  Gennan,  French  and  Spanish :  in  1H73  an  edition  of  thirty- 
fi\x  volumes  was  published  in  Philadelphia.  Thi-v  iridudf  The 
Deserted  Wife  (1850J;  Mark  Sutherland  II«l:orx  Uall  (1855); 

Unknotim  (1874);  Gloria  (1877);  The  Trail  of  the  Serpent  (1879); 
Nmre$t  and  Doarut  (iMl);  1%*  Mather' s  Socnl  (iWa):  Am  Exile' 1 
Brtit  (1887):  Tht  JHItoi  Band  (1888):  and  BnimPkdtes  (1891). 

80UTB8TRB,  telLB  (1806-1854),  French  novelist,  was  bom 
on  the  isth  of  April  1806.  He  was  the  son  of  a  civil  engineer, 
a  native  of  MorLaix.  He  was  by  turns  a  bookseller's  assistant, 
a  private  schoolmaster,  a  journalist,  and  master  at  the  prammar 
schools  of  Brest  and  of  Miilhauscn.  He  ?.rit!e<l  in  P.ths  in  iS\6, 
where  he  was  made  (1848)  professor  in  a  school  for  the  instruction 
of  civil  servants.  He  began  his  literary  career  with  a  drama, 
played  at  the  Thtttre  francais  in  i8]8,  the  Siigt  de  Missolonghi. 
In  novel  writing  be  did  much  better  than  for  the  Itafe,  although 
he  ddibeiatdy  aimed  at  making  the  novel  an  engine  of  moral 
instruction.  His  best  work  is  undoubtedly  to  be  foimd  in  the 
charming  Dmtitn  JretoM  (4  vola.,  iS^S-tfliS?)  and  Fsyer  bnim 
(1844),  when  the  folk-Ion  and  natunl  featena  «f  hb  aatiws 
pnvinee  an  mritad  up  into  atory  form,  and  in  Un  mhufkt 
tom$  kl  Mfer,  wUch  leodved  in  1851  a  wdl  deeernd  academic 
piiae.  He  also  wrote  a  number  of  other  works— noveb.  dramas, 
essays  and  miscellanies.    He  died  in  Paris  on  the  5th  of  July 

SOUVil^.  GILLES  DE.  MaRQCIS  DE  CottRTANVAUX,  BAaoM 
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an  old  family  of  the  Fetche.  He  accompanied  the  duke  of 
An)ou  to  Poland  in  1573,  and  was  appointed  master  of  the  ward- 
robe and  captain  of  Vincennes  when  Anjou  became  Henry  III. 
He  KBoained  in  favour,  despite  the  opposition  of  the  queen- 
nother,  Cntheiine  de  MMidi»  fought  at  Coutna,  defended  Tours 
agabist  tlie  Leaguers,  mi  nuied  chevilier  de  Seiat  Espnl  and 
governor  of  Touraine  (1585),  and  was  one  of  tbe  first  to noognin 
Henry  IV.  (15S9),  who  subsequently  entrusted  him  iritli  the 
education  of  the  dauphin.  Louis  XIII.  rewarded  hilS  vith  the 
title  of  marshal  in  1613.    He  died  in  Paris  in  1626. 

SOUZA-BOTELHO,  ADELAIDE  FILLEUl^  Maxquisc  i>k 
(j76i-iSj6),  French  writer,  was  bom  in  Paris  on  the  14th  of 
May  1 761.  Hei  mother,  ^tlarie  Irdne  Catherine  de  Butsson, 
daughter  of  the  seigneur  of  Longprf,  near  Falaise,  married  a 
bou^eois  of  that  town  named  t'illeul.  It  was  reported,  though 
BO  pnof  is  lonhnoming,  that  Mme  Filleul  had  beea  the  miatxesa 
of  Lmu  XV.  Bar  bariMnd  beanne  one  of  the  kiiig^  mck- 
tadCBi  ud  line  UDeul  made  many  Uendi,  eaiaiig  them 
MannaateL  Their  ddeet  daughter,  Julie,  mairied  Abd  FHncois 
Poisson,  marquis  de  Marigny  (lyiy-iv^^O;  Adelaide  married 
in  1779  Alexandre  Sebastien  de  Flahaui  dc  la  Bil'.arderie,  conne 
de  Flahaut,  a  soliile:  of  some  repvitation,  who  was  iiMiny  years 
her  senior.  In  Paris  she  soon  gathered  round  her  a  salon,  in  which 
the  principal  figure  was  Talleyrand.  There  are  many  allusions 
to  their  liaison  in  the  diary  of  Gouverneur  Morris.  In  1785  was 
bom  her  son  Augustc  Charles  Joseph  dc  Flahaut  {q.v  ),  who 
ma  aenetaUy  kaowa  to  be  Taileyzuid'e  ton.  Mme  de  Flahaut 
lid  bom  Iwft  h  1792  ind  joined  tbe  lodety  of  imipis  at 
MMtlfhem,  Sumy,  dciCfibed  hi  Mme  d'AcUagr^  Mtmwrs. 
Her  husband  retnaiaed  at  Boulogne,  where  he  was  eireeted  on 

the  39th  of  January  I7g3  and  gui!!i!tinr<!.  Mme  dc  Flahaut 
now  supported  herself  by  writing  novels,  of  which  the  first,  AdiU 
de  Situmte  (London,  1794),  which  is  partly  autobiographical, 
was  the  most  famous.  She  presently  left  Ix)ndon  for  Switzer- 
land, where  she  met  Louis  Philippe,  duke  of  Orleans.  She 
travelled  in  his  company  to  Hamburg,  where  she  lived  for  two 
years,  earning  hei  living  as  a  milliner.  She  returned  to  Paris 
IB  1708*  end  <n  the  17th  of  October  1802  she  married  Josi  Maria 
de  SwBxBotelho  Mouiio  e  Vasconccllos  (1758-1825),  Portu- 
gneae  miniiter  plenipotentiaiy  in  Paris.  Her  husband  was 
recalled  in  1804,  end  wm  offered  tbe  St  Peienbnig  emluisy; 
but  in  the  next  year  he  rc-signcd,  to  settle  permanently  in  Paris, 
where  he  had  many  friends,  among  them  the  historian  Sismondi. 
He  spen!  his  •.ime  thic-lly  in  ■.he  preparation  of  a  beavuiful  edition 
of  the  Lusiiids  of  t.'amocns,  which  he  conipleled  in  1.S17.  Mme 
dc  Souza  lost  her  social  power  after  the  fall  of  the  First  Empire, 
and  was  deserted  even  by  Talleyrand,  although  he  continued 
Us  patronage  of  Charles  de  FkhauU  Her  husband  died  in 
1835,  and  after  the  accession  of  Louis  Philippe  she  lived  in  com- 
pazative  retirement  till  her  death  on  the  19th  of  April  1836. 
She  bought  up  her  grandson,  Charka,  due  de  Moi^y,  her  ion's 
natural  tea  by  Queen  Hoeteaie.  Among  her  later  aovels  were 
La  ComUsse  de  Pargy  (1891)  end  Lb  Dmdmut  it  Guilt  (18131). 
Her  complete  works  were  published  in  1811-182S. 

Sec  Baron  \.  dc  Marirourt,  Miidamt  de  Souz/i  rt  s,i  JamilU  (1907): 
LeUres  iiUdtUf  de  J.  C.  L.  de  Sismondi  .  .  .  et  de  Madame  de  Soma 
(Pkrii.  1863).  ed.  St  Ren6  TaillaDdier :  Sainte-Beuve,  PortniU  de 
^mMKr(i844);  and  for  Mme  de  Filleul,  MM.  de  Gonoourt,  Les 
Mattresses  di  Louii  XV.  (i860)  and  J.  F.  Marmontel  (1804). 

80VBRBIQN.  originally  an  adjective,  mwining  "  supreme," 
especially  having  supreme  or  pMMWMBit  power.  The  word  in 
Middle  EogUsh  was  somai»  or  Mwrajns,  and  was  taken  through 
Old  French  from  Low  Latin  tuptraitus,  chief,  prindpaL 

The  intrusive  "  g,"  which  b  due  to  a  popular  confusion  of  the 
termination  of  the  word  with  "  reign,"  dates,  according  to  Skeal, 
from  about  i  570.  The  form  "  sovran,"  borrowed  by  Milton  from 
Italian  iimano,  soprano,  is  chietly  found  as  poetical  usaRc. 
As  a  substantive  "  sovereign  "  is  applied  to  the  supreme  head  of 
a  state  (see  Soversignty),  and  to  the  standard  English  gold 
OOin,  worth  ao  shillings  or  £1  (see  Pound).  The  gold  sovereign 
wwfiBttsttuickiDthereignof  Heniy  Vn.  (1489);  it  was  of  gold 
of  tlw  lUHMkBd  tutum  (994-8)  and  wcii^  340  UPam.  It 


bore  the  figure  of  the  king  crowned,  in  royal  mantle,  seated  on 
the  throne,  and  holding  the  sceptre  and  orb.  The  sovereign  wag 
coined  in  successive  reigns  until  that  of  James  L,  when  the  nemo 
"  unite  "  was  given  to  the  coin  to  nuurk  the  UBioik  of  the  two 
kingriomi.  The  floU  eoiMte  of  the  kingdom  untQ  i8t6, 
a  ■eeondaiy  part  of  the  monetary  system,  bat  hi  that  year  the 
■Qvcar  standard  was  discontinued  and  a  gold  standard  adoftted. 
The  sovereign  was  chosen  the  new  unit  of  the  currency,  and  the 
first  issue  took  place  in  1S17.  lis  weight  was  fixed  at  12.5-274 
grains;  its  fineness  at  916-66  or  twenty-two  carats.  These 
standards  of  weight  and  fineness  arc  those  still  in  force.  .\i  the 
same  time  was  issued  the  half-sovereign,  of  weight  in  proportion. 
The  weight  of  934J  sovereigns  is  eiictly  equivalent  to  twenty 
Troy  pounds,  and  the  weight  of  oach  faidividual  sovereign  is 
calculated  on  this  ba^is.  Tbe  aoveieign  b  eleven-twelfths  pure 
gdd  and  one-twelfth  alky,  ooppcr  being  uanaL  Tbeli^ooloar 
of  caz^  AuMiaBaB  eoveicigna  wia  due  to  the  nae  of  silver  bwtead 
of  ooppcr.  Five-pound  pieces  were  onned  in  the  reigns  of  Queen 
Victoria  and  Edward  VII.  They  were  also  authorized  b  the 
reign  of  C'icdti;*-  HI.  (as  were  two-pound  pieces),  but  the  dies  were 
not  coiniilt-icd  ixriorc  the  death  of  that  sovereign.  Spedmetuk 
were,  however,  suliscqucntly  struck.  There  were  also  some 
pattern  piect-s  struck  in  the  reign  of  Geoige  IV.  Two-poimd 
pieces  were  issued  in  the  reign  of  George  IV.;  they  were  struck 
in  the  reign  of  William  IV.,  but  not  iasued  Ua  drcuktion;  they 
are  current  coins  of  the  reigna  of  Vktoria  aad  Edwaid  VIL 
(See  alio  Mmt;  Mom»v.) 

lOVBaNWIT.  The  wwd  fowelgnly  (fr.  mmmkuHi  li 
said  to  be  derived  from  the  medieval  Latin  word  miprmiint  Le. 
suprema  potestas,  supreme  power.  (See  Skeat's  BtymAgM 
Dktionary  as  to  various  fur;ii5  of  the  word,  and  Meyer, XoMtwl 
des  dculsclirn  .Staalsrethls,  15,  as  lo  its  de.'ivation.) 

Sovereignly  may  be  viewed  in  three  ways:  there  is  the 
historical  explanation  of  its  origin  and  growth,  its  rude  beginning 
in  the  savage  horde,  its  completion  in  the  modern  state;  there  is 
the  analytical  or  juridical  explanation;  there  Is  alto  what  (for 
want  of  a  better  pluaee)  may  be  adled  tte  flipiifc  ciplaiiatiaa  of 
sovereignty. 

The  following  are  some  of  the  cUei  stages  in  the  Ustory 
of  sovenigDty:  While  todtxy  ia  fai  a  mde  suto  or  only  tribally 
organised  there  is  no  dietinct  aovereignty,  no  power  ni^„, 
which  all  persons  habitually  obey.  'Hius  there  is  no 
sovereignty  among  wandering  groups  of  Australian  savages: 
each  family  is  isolated,  each  horde  is  a  loose  and  unstable 
collection.  When  the  horde  has  become  a  tribe  there  niay  exist 
no  delinile  sovereign.  Distinct  in  time  of  war,  tlie  jxiwer  of 
the  chief  may  be  llucluating  and  faint  in  time  of  peace;  even  in 
time  of  war  it  may  be  subject  to  the  authority  of  a  council. 
Tribes  of  the  same  ethnic  stock  may  form  a  aort  of  federation^ 
permanent  or  temporary.  "  With  the  oooBcil  of  the  €on> 
federapy,"  it  has  been  mid,  "  and,  more  geneni]|y,  in  the  con- 
federaqTt  aovenignly  arima  and  dm  true  political  txaditiOii  la 
evelved"  (F.  H.  Giddings,  Mm^kt  4  SteUtgf^  p.  285). 
Ddlien  the  city  and  tbe  state  am  coutermlaoua  the  seat  of  sove- 
reignty becomes  defined.  Sudl  Wiethe  condition  of  tilings  in 
Greece,  as  considered  by  Aristotle  in  his  Politics.  He  discusses 
the  question  what  is  the  supreme  power  in  the  state  (3.  10),  which 
he  detines  as  an  aggregate  of  citi/cn  tj.  i.),  and  he  recognizes 
that  it  may  be  lodged  in  one,  a  few,  or  many.  In  his  view  the 
distinctive  mark  of  the  state  is  not  so  much  sovereignty  (7.  4) 
as  sdf-oufficiaKy;  a  state  is  not  a  meie  aapMgate  of  persons; 
it  is  a  uaion  of  them  sufficient  for  the  purpoaes  of  life  (7.  8); 
aaflbdem^  haag  "to  Iwve  all  thiagi  ud  to  want  nothhtc" 
(7.  5.  i).  The  Roman  JorfMs  aay  Uule,  and  only  Inddentallir, 
as  to  sovereignty.  But  In  the  middle  ages,  under  the  fnlncitee 
of  the  Roman  law,  and  with  the  belief  in  the  existence  of  an 
empire  entitled  to  universal  sway,  an  absolutist  theory  of  sove- 
reignty was  developed  in  the  wrilin^s  of  the  jurists  who  revived 
the  study  of  that  law:  the  emperor  wiu;  stivcrcign;  "  cjuod 
principi  placuit  legis  habel  vigorem  "'  (Insliiutes,  i.  3.  6). 

Tboee  jurists  often  justi£ed  the  pU»Uud«  p^esMis  conceded  to 
theempeiorbytliefactthatheatoodatthelieadoigMrlrteadom. 
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Among  the  theories  prevalent  in  the  middle  ages  was  one  that 
mankind  formed  a  unity,  with  the  pu;»e  and  (lie  emperor  at 
the  head  oi  it:  the  universal  Church  and  the  universal  emperor 
ruled  the  worid  (Rdun,  Gesckichle  der  Rahtswissensckafl,  p.  198.) 
Even  to  Ldfanitz,  writing  in  the  iTth  centuiy,  it  aMmed  that 
"  toUm  Gmstianitatem  un&m  vdut  Sempublkam  aMBponere, 
in  qua  Ca«awi  wictaritaa  aliqua  oonpetit"  (Oftn,  4.  330). 
Whm  tlw  power  of  tbe  cmperar  ww  weakened,  and  the  Sdea  of  a 
vnivcnal  ruler  was  gone,  a  new  test  of  sovereignty  was  applied 
—that  of  external  independence;  the  true  sovereign  states  wen 
umtersUaks  sufitriorem  non  rtcogtwscentes.  There  were  times 
and  countries  in  the  middle  ages  in  which  the  collective  power 
of  the  comniuniiy  was  small:  many  of  the  great  corpora- 
tions were  virtually  autonomous;  the  central  authority  was 
weak;  the  matters  as  to  which  it  could  count  upon  universal 
obcdieooe  were  few.  In  such  circumstances  the  conception 
«f  «Vtral(nty  was  imperfect.  It  has  been  suggested  that  the 
modent  cono^Uoo  <A  it  was  evolved  from  the  conteat  between 
thfee  poiwi:  the  Cfauidi,  the  Romui  Bmiib^  eC  which  the 
indMdval  atntee  in  Anope  «ae  thfierrtlraniy  piorincea,  and 
the  great  landowners  and  ooiporatiou.  Whatever  may  be  the 
truth  as  to  this,  the  modern  theor>'  is  first  clearly  stated  in  Jean 
Boditi's  book  On  ihc  Commonvfolth  {French  cd.,  157&;  Latin 
version,  15S6),  which  was  the  first  systematic  study  of  sove- 
reignty. Bodin  defines  the  state  thus:  "  Respiiblica  est  famili- 
arum  rerumque  inter  ipsas  communium,  sun.nia  ["'testate  ac 
rationc  modcrata  mullitudo."  His  theory,  which  corresponded 
on  the  whole  to  the  state  of  things  in  France  in  the  time  of 
Louis  XI>,  was  a  theory  of  despotism.  It  may  be  also  described 
at  a  type  <A  the  mechanical  or  juridical  theory  of  sovcnigli^. 
Acooidii^  to  Bodin,  tlicie  ia  in  tlie  atate  iinliinited  one  powvr: 

Majcatas  cat  aumraa  m  dvea  ac  nibdhxM  legibnaqiie  aofatta 
potcstas  "  (i.  8).  Thoe  eriata  a  central  force  from  vdiich  axe 
derived  all  the  powers  which  make  or  give  effect  to  hiwa;  a 
power  which  he  describes  sometimes  as  "  majcstas  summa 
potcstas  summum  imperium."  This  w.as  the  conception  ex- 
pressed by  Bossuet,  "  Tout  I'^tat  est  cn  In  pcnomie dtt  prince," 
or  in  Louis  XIV. 's  saying,  "  L'ctat  c'est  moi." 

One  favourite  theory  was  that  sovereignty  originatc<l  in  a 
Bocial  oontiact.  It  was  assumed  that  the  individual  members 
of  aodety,  hgr  c9q>Tess  or  implied  pact ,  agree  to  eibey  some  {>crson 
or  penona;  amnrtimw  it  i»  dcaoibed  aa  an  trnqnaHfied  banding 
over;  aometimea  ife  ia  a  tnadar  aukject  to  qaaUficationa,  and 
with  notice  that  in  certain  oomtinaandaa  this  will  be  withdrawn. 
Gierke,  in  his  book  Jokamm  Altkusiiis  und  die  EiUviiekdiiHi  der 
nalurrechlliclicn  Stjatsthenrie,  shows  (p.  76)  that  the  conception  of 
a  treaty  or  agreement  ;is  the  basis  of  the  slate  was  in  the  middle 
ai;<-s  a  dogma  which  passed  almost  unchallenged,  and  that  this 
thn  iy  was  maintained  up  to  a  late  pcriiKl.  It  is  to  be  found  in 
the  \'.ritings  of  Thomas  .Aquin.as  (Dc  Regimine  principum,  266), 
Marsilius  of  Padua,  Buchanan,  J.  dc  Mariana,  and  F.  Suarez. 
It  is  the  kernel  of  the  theories  of  Hobbcs,  Rou&scau,  Filmer  and 
Lodie.  Among  the  clearest  and  most  logical  exponents  of  this 
theoijr  was  Hobbes,  who  in  his  Lenathan  eipoimdcd  his  notion 
of  an  agreement  hgr  which  abaohite  poww  waa  inevocaUy  txana- 
fenedtothe  xder.  Pufaidocf,  with  acme  variationa,  atatea  the 
aaawtheoiy.  bi  hia  view  there  ia  a  Aaclwii  wrianA^  fallowed  by 
a  fadtm  suijectimis.  The  best-known  exponent  of  thb  theory 
of  the  source  of  sovereignty  is  Rousseau,  who  assunus  t!ie  exist- 
ence of  a  pactf  social,  the  terms  of  which  are:  "  Chacun  de  nous 
met  en  commun  sa  personne  et  toute  sa  puissance  sous  la 
supreme  direction  dc  la  vok>nt£  g^n^rale;  et  nous  re$evons  encore 
dmque  mcmhre  couaie  paitie  indivirihie  de  toat"  (A»  CmM 
eedal,  i.  c  6). 

It  coovenicct  for  the  jurist  to  asstune  tliat  in  every  state  is 
one  deteradned  or  detenninable  authority  in  mbkb  m  vested 
aavaccigBty»  and  from  wlddi  all  other  autlmiitiea  derive  their 
power.  Tbit  aamaption  is  not  true  of  aone  atatea;  the  legal 
authorityisfivided  among  several  penoosor  bodies.  Itisatbot 
an  unfruitful  assumption;  and  the  tendency  of  students  of  soci- 
ology is  to  treat  discussions  as  to  sovereignty  much  as  modem 
piQaiolagiaU  tnat  diacMarioiia  aa  to  "vital  focoa"  ev  ''vital 


principle."  Comte,  Spencer,  Bagehot,  Durkhcim  and  Giddings, 
for  example,  refer  to  it,  if  at  all,  only  brielly  and  incidentally; 
they  conceive  society  as  an  organism,  or  at  all  events  as  a 
growing  whole,  no  one  put  or  force  being  the  cause  of  aU  Otbefa« 
and  all  interacting;  aodety  ia  not  the  product  of  ai|y  afnaBMnt 
or  of  force  alone,  hot  of  a  vaat  variety  of  intcreata,  <Mna  and 
needs.  Now  the  atate  or  government  omnes  at  a  certain  atage 
of  organiaation:  amali  groups  ai«  (bawn  together;  powwfnl 
corporations  fall  into  line;  a  national  feeling  develops;  eventu- 
ally the  state  as  we  know  it  is  formed.  Sovereignty  is  a  resultant 
of  many  forces.  It  may  not  exist  as  to  S4>tne  regions  of  conduct; 
.is  to  others  it  may  be  weak  and  mutable;  only  in  certain 
conditionsistlieaaivacign  power  aupneme  aa  to  all  mattenof 
conduct. 

Among  the  different  aenaea  In  wfakh  "  aovcrelpi    haa  hecn 

used  are  the  following: — 

a.  "  Sovereign  "  may  mean  titular  aoveieign— Hhe  king  in  the 
United  Kingdom,  the  kaiaer  in  Germaagr. 

b.  The  Hgataovanqgnt  the  peiaan  or  penona  iAo,acoaiding 
to  the  law  of  the  taad,  leg^date  «r  adnriniater  the  government. 

e.  The  political  or  coostitutiODal  aovereign:  the  body  of 
persons  in  whom  the  actual  power  at  any  moment  or  ulti- 
mately resides.  Sometimes  this  is  designated  "the  collective 
sovereignty." 

d.  Sovereignty  is  also  used  in  a  wider  sense,  as  the  equivalent 
of  the  power,  actual  Of  potwitfal,  Of  the  wlwie  aatioii  or  aodety 
(Gierke,  3  56S). 

The  distinction  between  real  and  nominal  sovereignty  was 
familiar  to  medieval  writers,  who  recognized  a  double  sovereignty, 
and  distinguished  between  (i)  the  real  or  practical  sovereignty 
reafclent  in  the  peqple,  and  (a)  the  personal  aoverdgnty  of  the 
ruler  (Adolf  Dodc,  DerSeamrnOatsbepiff,  &c,  p.  13).  By  many 
writers  sovereignty  is  regarded  as  resident  not  in  any  one  orgaoj 
but  in  the  Gesammlperson  of  the  community  (Maitland,  Pelitkel 

Throrir.t  of  Hie  Middle  .'l.cc.l,  x!iii  ). 

Somctimcts  sovereignty  is  (lehnci!  as  the  nrL;:uii.'.i-il  o,  gcaeral 
will  of  the  community  (Combothet  ra,  L'omeplion  juridiqut  ie 
VfUtt,  p.  96).  "  Sovereignty  is  the  organizeil  will  of  an  organized 
inde()cndcnt  community.  .  .  .  The  kin(;s  and  parliaments  who 
serve,  as  its  vchicics."  "  Sovereignty  resides  in  the  community  " 
(Woodrow  Wilson,  p.  1448).  The  same  theory  is  often  expressed 
by  saying  that  the  majority  in  a  community,  or  a  particuiar 
group,  in  fact,  rules  (Guiaot,  Representative  Gmwrnewxl,  L  idy). 
This  was  the  doctrine  of  the  French  Revotattao.  "  Sadiea  que 
voua  tees  Toia  et  ph»  dea  mia,"  aaul  a  levehllionaiy  orator  dted 
by  Taine.  It  was  the  h*^'*);!^  of  the  foundfts  of  the  American 
constitution  and  contemporary  poHtieal  wvllm;  the  language, 
for  example,  of  Paine:  "  In  repubUcs  such  as  there  arc  estab- 
lished in  .Ameriai  the  sovereign  power,  or  the  power  over  which 
tliere  is  no  control  and  which  controls  all  others,  rem.^ins  where 
nature  placed  it — in  the  people"  {Dissertations  on  Government,  i.6). 

The  same  theory  assumes  a  more  subtle  form,  especially  in 
the  writings  of  Hegelians.  Sovereignty  is  with  them  a  tcrna 
descriptive  of  the  real  will  of  the  community,  which  is  not 
neceaauily  that  of  the  majority.  "  If  the  aovetdgn  power  is  to 
be  nndoatood  m  this  fdkr,  leaa  abatcaet  aeniak  if  we  mean  ly  U 
the  real  detetmbunt  of  the  habitual  obefienoc  of  the  people^  vae 
must  look  for  its  aouicea  mudi  more  widdy  and  deeply  than  the 
analj'tical  jurists  do;  it  can  no  longer  be  said  to  reside  in  a  deter- 
minate person  or  persons,  but  in  that  impalpable  congeries  of 
the  hopes  and  fears  of  a  people  Ixjund  together  by  common 
interest  and  sympathy,  which  we  call  the  common  will  "  ((ireen's 
Works,  2.  404).  "  Though  it  m.ay  be  misleading  to  speak  ol  the 
general  will  as  anywhere,  dther  actually  or  proiicrly,  sovereign 
...  yet  it  is  true  that  the  institutions  of  political  society  arc  an 
expression  of,  and  are  maintained  by,  the  general  will "  (a.  409). 

Sovereign^  ia  used  in  a  ftutfaer  sense  when  Plato  and  Adalotle 
speak  of  the  aoverdgnty  of  the  bws  (low,  4*  7iS»  P«litle*%  4*  4; 
%.!$).  Una  Plato  lemaika.-"  I  aee  that  the  Mate  hi  wUdi  the 
law  is  above  the  rulen,  and  the  rulers  are  the  inferiois  of  the  law, 
haa  salvation."  (See  aho  Gierke,  Germtemdufiertckl,  8.) 
Even  in  medieval  writeia,  audi  aa  Bnctoa,  ia  foiud  the  Botk» 
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that  the  king  is  subject  to  the  laws:  "  Dracton  knows  of  no 
sovereign  in  the  Austinian  sense,  and  distinctly  denies  to  the 
royal  authority  the  attnbute  of  being  incapable  of  legal  limita- 
tkm  "  (J.  N.  Fig|b»  Tkt  Divine  Right  of  Kings,  p.  ij).  We  find 
the  lUM  imiiiMiiil  hgr  many  Gennan  juiiata^  t.e.  the  idea,  of  a 
state  iriuch  cnata  oofy  in  the  law  and  for  the  law,  and  wfaoae 
life  ia  but  by  a  legal  order  mgidatiag  publk  aad  private 
idationahlp  (Gierke  iii.,  x.). 

Among  the  definitions  of  sovereignty  maybe  quoted  these: 
"That  which  decides  in  questions  of  war  ami  [Kaie,  and  of 
OvAs/ttooa  making  or  dissolving  alli.mrcs,  and  ahu\it  laws  and 
a/So>v  capital  punishment,  and  exiles  and  fines,  and  audit 
ntroty.  g{  accounts  and  examinations  of  administrators  after 
their  term  of  ofl5ce  "  (Aristotle,  PolUics,  4.  4. 3).  "  Suprematum 
Sli  tribuo  qui  non  tantuin  domi  sulxlilos  manu  militari  regit, 
ted  et  qui  exercitum  extra  fines  duceie  et  amis,  iocderibus, 
kgadonibus,  ac  caetcria  JwIb  fwtitun  hinctteMBwj%  diquid 
mpmeart  ad  nmm  Europoe  genenlium  oonferTe 
potest "  (Leibnitz,  Optn,  4. 333).  "  La  souveralnetC  est  cdle  qui 
lert  i  exprimer  I'indCpenidance  d'un  £ut  aussi  bien  &  rintcrieur 
qu'd  I'ext^rieur  "  (F.  de  Martens,  Traitt  du  droit  inkrnntiond. 
translated  by  A.  Lfo,  1883,  i.  378).  "  L'indcpcndancc  complete 
qui  pt'Ut  se  manifester  ddeux  [joints  dc  vu'.';  I'un  cxti'ricur,  I'aulre 
interieur  "  (Frentz  Despagnet,  Droit  ii;Ur<i'.:tiot\iil  puhiit,  1894, 
p.  80).  "  Sovereignty  as  applied  to  states  imiwrts  the  supreme, 
absolute,  uncontrollable  power  by  which  any  state  is  governed  " 
(T.  M.  Cooley,CiMu(i<iilM>»4]/  Limitations,  p.  \).  "  Social  control, 
manifesting  iladf  In  the  authoritative  organizatioa  nl  society 
sa  the  atata^  and  actiag  through  the  otgana  of  govetnment, 
Is  aomxdgiAf"  (Giddbiii,  Bkmenlt  «f  Steklogy,  p.  917). 
The  sovereign  is  "Absolut  unabhiingig  und  nur  durch  sich 
Jdbst  beschrinkt  und  bcschrtnkbar  "  (Zom,  Vilkcrrecht,  p.  4. 
Sec  the  collection  of  definitions  in  Dcr  SouvcraniliitsbfsirijJ 
im  Boilin,  &c.,  by  Dr  .'Vdolf  Dock  (iS<j7),  p.  6,  and  in  Lti 
Confcption  juridique  dr  Vttat,  by  Combothecra,  p.  00).  Many  of 
these  definitions  dcscril>c  an  ideal  state  of  things  rather  than 
realities.  Some  of  the  definitions  would  apply  to  the  authority 
oi  powerful  religioua  bodies  in  certain  periods  of  history,  or  of 
Sagal  aasocbtiMis,audi  an  the  lfalia,iriiich  havetetraitaed  the 

<  rgritwiel  JSitw^piljf  is  qssd  la  a  variety  of  senses.  Oftcnthe 
phrase  is  the  etpdvaloit  «f  toveraignty.  It  may  mean  a  state 
of  things  such  as  existed  in  the  middle  ages,  in  which  ownership 

and  sovereignly  were  not  clearly  &e;t;'.raii-il:  v.hi-:i  h;-  v,h<i 
owner  had  sovereign  richts  iiicideul  ll^crcio,  or,  ab  il  wab  bijnu  - 
times  phrased,  when  s<)vi  reignty  inhered  in  the  territory,  when 
the  king  was  the  supreme  landowner  (Maine,  Ancient  Laiw.  \i.  106; 
Figgis,  pp.  II,  14);  when  all  [MiliticaJ  power  exhibited  proj)rii  lar\- 
traits,  and  was  incident  to  the  ownership  of  land  (Maiiland, 
Tovmskip  and  Borough,  p.  31).  Territorial  sovereignty  is  thus 
defined  by  Leibnitz:  "  Superioritatem  tetritorialem  in  sununo 
subditos  ooercendi  juR  oonaiatefe"  (0#er«,  4.  35^  See 
Laband,  8). 

Certain  propoaitions  are  often  stated  with  respect  to  sove- 
reignty. One  of  them,  stated  by  Rousseau  (Du  Contnil  social,  2. 
"afiii^^f   ^'       '*  ^  indivisible:  a  proposition  true  in 

jg,^i„^^,the  sense  that  in  regard  to  the  same  matters  at  the 
same  time  there  cannot  be  two  sovereigns,  but  not 
true  in  the  sense  in  which  it  has  often  been  employed,  namely, 
that  in  the  last  analysis  of  society  there  are  «)mc  persons  or 
person  who  control  all  conduct  and  are  habitually  obeyed  as  to 
all  matters.  Rather  we  may  say  with  Maine,  "  Sovereignly  is 
divisible,  but  independence  is  not.**  To  hold  sovereignty  not  to 
be  dtviaible  is  foe  juridical  purposes  not  a  mriung  theory; 
ttatas  part,  penaaasntly  or  tempwarily,  with  few  or  many  of  the 
if^ts  and  pewen  ooBOfweheoded  in  sovereignty;  to  speak  of  it 
as  undivided  in  tlie  case  of  Crete,  Egypt  or  Tibet  is  to  do  violence 
to  facts. 

A  frequent  deduction  from  the  thcon,-  of  the  indivisibility  of 
itivereignly  is  that  there  i':inno?  he  dnuble  allegiance;  in  other 
words,  no  one  can  be  the  subject  of  two  sUtes.    This  deduction 
ianotiniBEktnt.  Wth  the  aziiting  diienBoea  in  the  kwa  of  I 
xxr.  19  • 


modern  states  as  to  nationality,  persons  may  be,  and  are,  subjects 
of  two  or  more  states.  In  the  native  states  in  India  there  may 
be  said  to  be  double  allegiance.  C.  L.  Tuppcr,  in  his  Our  Indian 
ProttctoraU,  refers  to  "  the  double  allegiance  of  the  subjects  «f 
native  states  "  in  India;  and  he  eiplains  that  the  native  mlas 
am  themaeiva  subject  to  tlie  IiKDan  goveniment.  **  For  all 
purposes  of  our  relation  with  powers  the  subject:;  of  Indian  native 
states  must  be  regarded  as  subjects  of  Her  Majesty  "  (Our  Indian 
Prottcioriste,  1S93,  p.  353).  Sueh  double  allegiance  is  apt  to 
exist  in  limes  of  transition  from  one  st)vcreignty  to  another;  for 
example,  in  the  18th  century,  in  theliritish  pos.scssions  in  India, 
the  Mogul  was  sai<l  to  exercise  a  [Kisonai  sovereignty.  A*  Sir 
William  Scott  remarked  in  the  Indian  Chief,  3  C.  Rob.  33,  it 
hardly  existed  otherwise  than  as  a  phantom :  the  actual  authority 
to  be  obeyed  was  exercised  by  the  East  India  Company.  The 
natives  of  protected  states  owe  not  only  allegiance  to  them,  but 
also  certain  duties,  91  defined,  to  the  protecting  state. 

Amrilicc  deduction  from  the  same  proposition  is  that  any 
corpomtkn  or  private  body  which  appears  to  exercise  sovereign 
powers  together  S'.ith  the  liucssoonly  by  deu^ation.  This 
theory  is  thus  stated  by  Burke  [Works,  7.  2!S<;)  with  reference  to 
the  East  India  Company:  "The  East  India  Company  itself 
acts  under  two  very  dissimilar  sorts  of  power,  derived  from  two 
sources  very  remote  from  each  oilier.  The  t'lrst  source  uf  its 
power  is  under  charters  which  the  Crown  of  Great  liritain  was 
authorized  by  act  of  parliament  to  giant,  the  other  is  from 
several  charters  derived  from  the  emperor  of  the  Moguls  .... 
As  to  those  of  the  fint  description,  it  is  from  the  Britidi  diartem 
that  they  derive  a  capacity  )qr  which  they  sxe  couMeied  aa  a 
public  body,  or  at  all  capable  of  any  public  function.  .  .  .  This 
being  the  root  and  origin  of  their  power,  renders  them  responsible 
to  the  party  from  whom  all  their  immediate  or  consccjui  luial 
jxjwers  are  derived." 

.•\  further  pro[Mib3lion  often  slated  with  re^iijcct  to  .sovereignty 
is  that  it  is  unlimited:  a  proposition  which  is  not  true  of  the  legal 
or  |K>litical  sovereign.  In  all  slates  are  limits,  more  or  less 
definite,  to  such  powers,  according  lo  the  character  of  the  subjects 
and  the  relations  of  the  state  to  foreign  [lowers.  Even  despotism 
is  tempered  by  assassination  and  the  liability  of  revolution 
(Dio^,  Law  «/  l/fcc  CMutiterfira,  6tb  cd.,  p.  75).  A  thini  pn^ 
position,  often  txpitmA  with  icspect  to  sovereignty,  is  that  it 
cannot  be  alienated:  a  proposition  thus  Stated  by  Rousseau: 
"  Je  dis  que  la  souvendncti,  n'itant  que  I'exerdsede  la  volont6 

r  t  rale.  ne  peut  jsmals  s'smacr"  {JHt  CmUni  mM,  s.  i; 
1  iK^i-,  p-  -Ig). 

.\(  cording  to  one  view,  .sovereiKrity  is  not  the  distinctive  note 
of  a  state.  Many  communities  u.sually  regarded  as  true  states 
do  not  possess  it.  There  arc  sovereign  and  non-sovereign  states; 
international  law  recognizing  both.  In  the  view  of  many  writers 
so\-crcignty  is  not  a  necc&sar>-  attribute  of  a  state  (Laband, 
Dixs  Staatsrecht  dts  deulschm  Reiches,  i.  87;  Jdlinck,  Die  Ltkn 
ton  dm  StactetmrHadtmieM,  p.  37;  Meyer,  L^huh  des  dewttdm 
Staatsrechies,  p.  5;  Ullmann,  F«IA(rr«M,  19.  See  the  cootmy 
view  presented  by  PTofessor  Burgem,  Pditieat  Scitnee  or  C»nsH- 
tutinnal  Low,  i.  $2;  PolUieal  Seiaue  Quarterly,  3.  123;  Georges 
Streit,  Revue  de  droit  inlemalionat,  iqoo,  p.  14).  Any  division  or 
classification  of  stales  must  be  imperfect.  The  fact  is  that  there 
may  In-  an  indefinite  number  of  what  Merignhae  (i.  204)  terms 
IKjlilic.il  "  colUclivilc!  iii  ora'-.iircs  " \  that  '.lie  attributes  summed 
up  in  sovereignty  m;iy  be  separated  and  divided  in  niai»y  ways; 
that  there  may  be  new  forms  of  combinations  between  states  or 
parts  of  stales;  and  thai  their  morpholog>'  is  subject  to  no  hard 
and  fast  rules. 

The  phrase  kelS  tetereipi  italet  was  invented  by  J<  J«  Moser  to 
deserflw  states  posseaabg  some  4tf  the  attributM  of  sovereignty. 
Under  this  class  are  grouped  very  diverse  oomnuni-  jmt 
ties.   There  are  states  which  poss^  some  attributes  Sovtrtlga 

of   sovereignty,   but    no   otliers;    :.taU':-    ] .1  isscs-in^; 
internal  autonomy,  but  not  extett;aily  independent;  states  which 
are  more  or  less  under  the  intluence  of  others.    There  are  also 
States  which  have  certain  of  the  attributes  of  sovereignty,  but 
are  subject  to  servitudca  or  burthens  imposed  by  tnatyivsage, 
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or  force.  Feudalism  had  a  phraseology  to  express  the  varieties 
of  licfi  which  exislL-il  uiii!t-r  it;  modern  international  law  has  no 
geiR-r.iily-accepteti  lerminolog>'  lor  the  still  greater  variety  of 
states  which  now  exist.  These  varieties  tend  to  multiply,  and 
it  is  difficult  to  reduce  ihcm  all  to  a  few  types.  The  theory  that 
•tUes  are  equal,  and  possess  all  the  attributes  of  sovereignty, 
1VM  never  Uue.  It  is  still  more  at  variance  wtUiUie  facts  in  these 
days  wben  •  ftw  great  states  predominate,  and  when  the  contact 
«f  iraMMB  aUtes  with  Aftican  and  Asiatic  states  or  oonuniuutiea 
fitoi  ite  to  relations  of  dqteodence  falling  short  of  CMHilMtt. 
Tbit  divisian  into  federations,  eonfedomtioDa  and  •Ufaur—  ft 
not  complete.  Jellbick  has  suggested  this  dasitficatiaa  (M 
Lekre  von  den  Staatenverhindungen,  p.  5R):  (a)  Unoiganiicd 
associations,  including — (1)  treaties;  (2)  occupation  of  the 
tcrT-i'.iiry  of  one  state  and  administration  by  another,  as  in 
Bosnia  and  Cyprus;  (3)  alliances;  (4)  protci  t orates,  guarantees, 
perpetual  neutrality;  (5)  Dcr  StaaltKslaal,  the  feudal  state,  of 
which  Jcllinek  gives  the  Turkish  Empire  and  the  old  Holy  Roman 
Empire  .is  examples  ''1  Organized  a.ss»M iations,  including — (1) 
international  ror.-.m;sii(in.i  (inlernjliomsle  \'rrwalluttl>svtTeine, 
such  as  internat;o:i:il  !ioi!  i!  Lir-.ii  trli  jjraph  unions,  &c.);  (2)  the 
StcaUnbwtd  or  confederation  of  states;  (3)  real  unions  of  states 
as  distinguished  from  personal;  (4)  the  BunJ(ssi<i<it  or  federal 
State.*  Most  of  the  «i«tii^  varieties  may  be  conveniently 
nngpi  In  the  following  chiMMa 

I,  States  which  have  flomplete  independence,  oompiete 
nitonomy,  external  and  intcmnl,  Md  ^ASik  tm  noOfDiMd  in 
tatemtiooal  law  as  aovanicii  aMM. 

s.  St«t«»  nfalcii  hnw  onmphtt  otamal  iBdapaadwice,  but 
•I*  mm  or  leaa  anbjact  pernuaently  to  other  atetcs  an  to  their 
fntenal  aifain.  Of  tUsdaasthenmwnrfewcnnplei.  Per- 
haps, however,  such  states  as  pennit,  pmomalffy  Vt  tormally , 
of  interference  by  others  on  behalf  of  certain  daaaea  of  subjects 
may  be  so  described.  The  general  principle  is  that  a  treaty  does 
not  detract  from  sovereignty.  .\s  Jcllinek  expresses  It.  "  Der 
Staatenvertrag  bindet,  abcr  cr  untcrwirft  nicht  "  (Gesetx  und 
Verordnun!,,  p.  30j);  or  as  Clrotius  (  i.  ch.  3.  22,  2)  expresses  it, 
"  Ncc  rci;i  aul  f>opulo  jus  demit  summi  imperii." 

3.  Stales  which  enjoy  complete  autonomy  as  to  internal 
affairs,  hut  which  are  more  or  less  subject  to  other  slates  as  to 
foreign  relations.  Some  writers  would  place  in  this  category  aU 
States  forming  part  of  a  true  confederacy.  It  includes  states 
which  are  united  temporarily — cases  of  inorganic  unity,  to  use 
jellinek's  expression.  It  includes  also  permanent  aUIuoas  or 
oiganic  unions.  These  are  some  winiilns: 

o.  ProUttoraUs  and  Staerainiies.—'THt  slntns  c(  eattain  states. 

such  as  Bulj^ria  and  Rumania  and  the  late  South  African  Republic, 
were  peculiar.    Even  before  the  independence  of  the  two  fint- 

aamea  «ti)te!«.  ihey  undoubtc.  'ly  were  for  many  purposes  sovereign. 

b.  The  \ii)iim.i  l)etviii:a  a  .suix^riur  and  inferior  slate,  f.p,.  the  re- 
lations of  the  various  »lAt^  10  ttw  old  Holy  Roman  Empire:  the 
reUrions  of  the  Ottoman  Fs«t»  lo  to  Christian  province*.  In  the 
middle  ages  the  queittoR  «M  often  mooted  whether  states  subject 
10  feudal  snpefiors,  or  the  states  forming  the  empiro.  were  sove- 
nign.  According  to  one  common  definition  thry  were  n.it:  a  true 
sovereign  stat**  was  unhrnit'ii  quae  nnn  sufyrriorrm  rccn/'noscit. 
"  Ccliii  c't  ab'i/)lumert  ■•>ii\ i-r.ilti  <|iii  ne  ricn  ticnt  apri's  l>ieu  que 
del'espic.  S'il  ticnt  d'autruiil  ti'cHt  plussouverain."  The  prevalent 
opinion,  however,  was  that  sovereignty  was  compatible  with  right  > 
such  as  were  possessed  by  the  Reith  over  the  princes  of  Germany : 
that  there  might  I*  fiefs  held  in  full  wvcreiKniv;  and  that  va'^'^al 
states,  when  «iibjeel  only  to  "  nude  va^-iilaKe,"  were  sovcrcisn. 
That  was  the  view  of  Gn)tiu«  (f .  i.  ch.  3,  25.  3).  who  hold*  that  the 
mexus  feudaiis  is  consistent  with  -"—"**"  imperium. 

4.  States  wbidi  h«ve,  1^  tientjr  or  otherwise,  parted  with 
aomo  portioe  of  their  aovcreignty  and  formed  new  political 
tmitt:  what  Hcifaeit  ^>encer  calb  "  compound  political  heads," 
or,  to  nie  Atntin's  espcession,  "  composite  sUtcs."  The  most 
important  example*  of  this  daaa  oomist  «f  fednnl  or  oonpoaite 
states  which  by  treaty  or  otherwise  have  sunendered  certain 
of  ili<ir  fHnvcrs  or  which  have  created  a  new  state  (StaatenbundV 
For  many  years  one  of  the  burning  questions  in  the  politics  of 

•The  distinction  between  the  StiuUrnhund  and  the  Bundrsstaat  is 
^gr^^f^  in  the  articles  CoNt^aocRATioN  and  Feocbal  Govsrn- 
MSMT. 


the  United  Slates  was  the  question  whether  theindividtial  states- 
of  the  Union  remained  sovereign.  .According  to  the  theory  of  J.  C. 
Calhoun,  the  states  had  entered  into  an  agreement  from  which 
they  might  withdraw  if  its  terms  were  broken,  and  they  were 
sovereign.  According  to  the  theory  expounded  in  the  PtdenUst, 
the  individual ttntat did  not,  after  the  formation  of  the  constitu- 
tion, remain  oonyletaljr  aovereign:  they  were  left  in  possearioD 
of  certain  attiilnitCB  of  lovereignty,  wliile  othn  were  lodged.  Ift 
the  Fedenl  gnvmnent;  while  then  oiitted  nniqr  atatca^  t&are 
wan  bat  oon  aoveii4gn<  Even  if  thn  origin  waa  n  compnct  or 
contiMt,  after  the  "  United  States'*  were  formed  by  a  "  consti- 
ttttiooal  act "  tliere  no  longer  existed  n  mere  contractual  relation: 
there  existed  a  state  to  which  all  were  subject,  and  which  all 
must  obey  (von  Stengel,  Slaalenbund  und  Bundrsstaat;  Jahrhuch 
fiir  GesetZRehufiR,  iSqS,  p.  7  51;  Coolcy,  Prindpln  of  Cornlilulirnal 
Lav,  pp.  21,  102).  Atcording  to  .'Xustin;  "  In  the  c.ise  of  a 
composite  state  or  a  supreme  feileral  govcmmenl,  the  several 
united  governments  of  the  several  united  socictic-s  together  with 
a  government  cortimun  to  these  several  siM-iclies,  are  jointly 
sovereign  in  each  of  these  several  societies  and  also  in  the  larger 
aodety  arising  from  the  federal  union,  the  several  governments 
of  the  several  united  societies  are  jointly  sovereign  in  each  and 
all  "  (5th  cd.,  vol.  L  p.  958).  In  point  of  fact,  there  are  fields  of 
action  in  which  A  is  sovereign,  otheia  in  which  B  is  sovereign, 
and  certain  others  in  which  .\  and  B  aie  jointly  or  alternately 
aovereign.  To  take  the  Amciicaaconstitvtion,  for  example,  the 
atatcB  are  aovereign  aa  to  aooieDmtten,  the  Fedenl  gDvaiiimaBt 
as  toetbeia. 

5.  Another  AvfriMhidndeaanMnnlouacaMB,  audi  an  Cypn* 
or  Boanin,  in  wUch  one  govenanent  administen  n  couatiy 
as  to  whidi  another  state  retaina  oettain  powers,  theeiclkaBjr 

large. 

6.  The  territories  governed  or  administered  by  chartered 
companies  form  a  class  by  iheni.sclves.  Nominally  such  com- 
panies are  the  delegates  of  some  stales;  in  reality  they  a..t  as 
if  they  were  true  sovereigns. 

-  Two  other  classes  may  be  mentioned;  (a)  cases  of  real 
union  between  stales,  e.g.  that  between  .Austria  and  Hungarj-; 
(b)  personal  unions,  distinguished  from  the  above-named  forms — 
for  example,  the  union  of  Great  Britain  and  Hanover. 

9i.  A  small  group  consists  of  instances  of  condominimm  or 
arrangements  similar  thereto;  for  example,  the  amagcaMlltS 
as  to  the  Samoa  Islands  from  18S0  to  tSQ<>. 

,\ccording  to  modem  usage  the  appellation  "  sovereign  state  ** 
belongs  only  to  states  of  considerable  size  and  population  exer- 
cising withoat  control  the  usual  powers  of  a  state,  e.g.  able  to 
declare  peace  or  war.  Leibniu,  diaruiiiiiBg  this  subjoct  in  Us 
TVscMNr  dit  Jun  tupnmaha  {Opin,  4.  362),  aaya:  "Itaqw 
valde  etiara  dnbito,  an  possit  Reipublicae  illi  Itallae^  qoaai 
vocant  Sancti  Marini  oppidum,  coitoedi  suprematus,  jjme* 
tametai  jtue  Ubcram  ease  nemo  negat,"  a  remarit 
which  vrauld  apply  also  to  the  republic  of  Andorn;  "IH 
tantum  vocantur  souvcrains  ou  potcntats,  qui  territorium  majus 
habcnt,  exercitumque  cducere  possunt:  atque  hoc  dcmum  illud 
est,  quCMH  ego  voco  suprcmatum,  et  G.illos  qu<ifjue  arbitror,  cum 
de  rebus  ad  jus  gentium  siH-clantibus,  pace,  bello.  lucdrribus 
scrmo  est,  et  ipsi  aliquos  vocant  souvcr.iin^,  cos  non  i!o  urtjibus 
lil>eris  loqui,  ncc  cxiguorum  territoriorum  domini  ,.  <|uae  lai  ilc 
dives  Mcrcator  sibi  emcrc  j>oti-sl.  sod  de  niajonbus  illis 
potestatibus,  quae  bellum  inferre,  bcllum  susiincrc,  propria 
quodammodo  vi  stare,  foedera  pangcre,  rebus  sHaiUM  gSMliUBB 
cum  auctoriiate  intervenire  possunt  "  (4.  3;p). 

With  this  view  may  be  compared  that  of  a  writer  in  the  Lim 
AfofosiiM  (1899)  sxv.  va,  who  argues  that  the  republic  of  San 
Maiino  is  a  sate  in  the  full  sense. 

It  Is  aometlmca  suggested  that  adf-«oveniing  colonies  s»  to 
be  regarded  as  tne  states.  Undoabtadljr  some  of  them  can  no 

longer  be  regarded  ss  ccHonlss  fa  the  old  sense.  The  ^^^^^ 
self-governing  colonies  formhig  psit  of  the  **  BMlhi- 
cellular  Kriti&h  state,"  as  F.  W.  Maitlaud  describes  it  (MMmI 
Theories  0}  the  Middk  Aga,  p.  x),  have  an  easentiaDy  **  state- 
like  chaiaeter."  If  Llbeiia  is  a  sute,  the  same  may  swdy  be 
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said  of  Canada.  It  is  true  the  Britith  colonfes  have  not  the 
power  of  declaring  war  or  peace,  or  regulating  the  frrrign  ;nilic  y 
of  the  empire;  and  the  Crown  may  disallow  a  mciisure  |>a,H-sc<l 
by  the  dominion  parliament  Q.  G.  Bourinot,  Conslitution  (if 
Caiwda,  1888,  p-  75 ;  A.  H.  K.  Lefroy,  Lrgislathe  Prnvrr  in  Canada, 
944).  Colonial  legislatures  are  said  to  have  delegated  powers.  It 
is  more  accurate  to  say  that  as  to  certain  matters  the  legislature 
of  the  Canadian  Dominion  is  sovereign,  and  as  to  certain  others 
tbat  h  ia  OlOt  (Lcfroy,  944;  Quick,  aad  Ganu,  itiMfraiuNi  Cvmmum 
■mIM,  328;  Dicey,  106);  ud  w  to  lOBie  auitUti  tbQr  nt  in  iMt, 
if  not  in  form,  uniMntllala  mftiitnm  mh  rwcofWMCMto  (Quick 
and  Garran.  319);  or  tbat  they  are  ttatct  fn  proccM  of  uakiiig. 
Occasionally  the  expression  "  subject  of  a  colony  "  b  now  used 
{Low  V.  RiiuUcdgf.  L.R.  I  Ch.  42;  Lefroy,  Lrgislalive  Power  in 
Canddc.  jjg).  It  has  been  decided  by  the  judidiil  committee 
of  the  Privy  Council  that  the  colonial  legislatures  are  not  mere 
delegates  of  the  Imi>crial  parliament  (A.  B.  Keith,  Rtsponsiblf. 
CtterHmeni  in  tht  Colonies,  p.  81).  At  all  eveaU,  the  aeif-govern- 
iag  colonies  inay  be  dtMod  M h«U  aovcnjgn  lUta  "  or  "  qpuoi- 

Many  attonptt  bave  been  made  to  ennmHate  the  attiibales 
of  soverei0ity,  iA.  the  ngaUa,  pfcvagatima,  Ac,  as  they  were 
Am»mM  called.  For  ciaiiiple^  Bodin  gnia  a  liat  of  the 
ofAw*    properties  of  majetlas  or  aoverdgnty:  (a)  "  Lecem 

universis,  &c.,  singulis  dvibus  dare  posse;  (6)  beUum 
indicere  aut  pacem  inire:  (c)  to  appoint  and  change  m,i>;  I'l  s. 
(d)  power  of  final  appeal;  I  r)  power  of  pardon;  if)  raising  revenue, 
(g)  coining  money  "  {Dn  repubiU  a,  vol.  i,  ch.  10).  Leibnitz,  with 
the  middle  ages  in  view,  divides  the  attributes  or  faculties  into 
two  classes:  regaiui  majma  and  regaiia  minora.  Iloblx's  {Lnia- 
tAm),  analysing  these  attributes,  ennmcratcs  twelve  attributes. 
"Iheae,"  he  says,  "  are  the  marks  which  make  the  eMciKe  of 
•oveieigBty,  and  which  axe  the  marks  whereby  a  man  may  dia- 
cover  in  what  man,  or  aaaembly  of  men,  the  sovereign  power  is 
placed  or  teridelh."  He  abo  dctcrfbet  them  as  "  inseparable 
rights."  Bhntscfali  {AUgemmHt  StaaiMm,  i.  575)  emimefates 
these  attributes:  (a)  right  of  recognition  of  majestas; 
(*)  independence;  (c)  power  to  determine  constitution;  {d)  right 
of  legislation;  if)  action  through  deposed  organs;  (/)  irrc- 
sponsiliiliiy.  All  of  these  enumerations  are  open  to  the 
objection  that  they  merely  describe  the  action  of  the  state 
«t  a  particular  time,  or  indicate  a  theory  of  what  an  ideal 
litaie  should  bsa 

AUTHOKITIKS.— The  literature  of  the  subject  is  immense;  cvcr>- 
book  on  political  science,  from  Republic  of  Pkco  and  the  Politics  of 
Aristotle,  has  dealt  with  or  touched  eovcrcignty.  A  few  of  the  chief 
inodcm  workcn  are:  J.  C.  Bluntschli,  AUtemdne  SlaalsUkrt  (Munich, 
185a):  Otto  Gierke,  Das  deutscht  GenosstHSchaftsmhl  (Berlin,  1863- 
tflSl):  J.  Austin,  Lectures  on  Jurisprudence  (jrd  ciL,  L<jn(iiin, 
iSftq):  Sir  H.  M.iiiie,  "  Minwto  on  the  Kithi.\war  State^  "  (i)^'>4; 
jirincci'.  ir.  At/.-  .;.'if/  Sfvnh,:.,  ji,  uoi  .iiid  E.irly  History  of  Institu- 
tions (1675);  v.  l^iUind,  Slaaisrecht  da  deutschen  Reiches  (Freiburg- 
iB'Bndigau  and  Tabingen,  1876);  K.  von  Mohl,  Emeydipdik  der 
Staattmuensdu^len  (and  ed.,  Tubinecn.  1872) ;  O.  Gierke,  Jrimmes 
Allkusius  (Bresbu.  1880):  G.  leUinck,  Die  Lekre  tvn  den  StMiSOer- 
trindunten  (Vienna,  iSSl):  G.  Meyer,  Lehrbuck  des  deutuhen  Saats- 
rrtfc/i  (l<eipziR,  1878);  H.  Rosin,  Souivranildlstaal  (iHH^);  K.  Carein, 
AUgemeines  StaaUrrchI  ll.ssjl  ;  T.  M.  Coiiley.  Citrisltlutumul  Limxta- 
tions  (6th  ed.,  liMjo):  Jcllint-k,  Ueber  Staalsjragmenle  (itkjO);  J.  B. 
Westarkunp,  SUuuenbund  und  BwUmtatt  (Leipizig,  ite);  !• 
Green's  Works  (London,  189});  W.  W.  Fowler,         ^aU  ^  the 
Creeks  and  Romans  (London,  1893);  Salomon,  L'Oui^otum  des 
terriioires  tans  matlres  (Paris,  1896);  A.  V.  CMcey,  Law  of  tite 
Constitution  (6th  ed.,   1902);  X.   Comhothecra.  Aa  Concrption 
Juridique  de  fftat  (1899);  H.  Rehni,  Allgemnne  Stu'-.tdrhri:  iSi/j); 
Franklin  H.  Giddings,  Principles  0/  Sociology  (jrd  e<l..  New  \ii\  k, 
1899};  J.  W.  Burgew,  PoUHcM  Seitnu  and  Constitutional  Law  ([Bos- 
ton. 1899) ;  C.  E.  Merriam.  History  of  the  Theory  of  Sovereignty  since 
Jtousstam  (New  York,  1900);  J.  Br>'re,  Studies  in  History  and 
Jurisprudente    (2.    Essay    x.    1901);    K.    Borahak,  Kinsrilige 
Abhdngigkeit'rrcrh.illnisse  unter  den  mndfrnen  Staaten  (1896);  \V.  \V. 
Willoughby,  7  V  \  tture  of  the  Sl'ilr  (New  York,  1896);  Clauss.  Die 
Lekre   ton    den    Staalsdtenslbarkeilen     (1894):    Br>sanf)iiet,  The 
Pk-iiosopkic/ll  Theory  of  the  Slalf  (i«99);  J.  B.  Moore.  Digest  of 
JmtemcUional  Law  (Washington,  19063,  i.  18  seq.;  "  Notes  on 
Sovereignty,"  American  Journal  tj  ItilirnaHoKat  Lam  1907),  i.  10$: 
W.  BTlCdth.  RtsbonsiUe  Goomumt  im  0$  Cdmkt  (moo);  T. 
Baty,  IwUnmUmaiam  (1909).  Q.  V.) 


SOWAR  (Hind,  and  Pcrs.  suv>ar,  a  horseman),  the  name  in 

Anglo-Indiar.  uAa>.'c  for  a  horse-soldier  belonging  to  the  cavalry 
troops  of  ihc  native  armies  of  British  India  and  the  feudatory 
states.  It  is  also  used  auMS!pecifical|y  of  a  BoanladoRleilf, 

escort  or  guard. 

SOWERBY,  JAMES  {i~ si-ifi^T),  English  natural-history 
artist,  was  born  in  London  on  the  31st  of  March  1757.  He 
became  a  student  at  the  Koyal  Academy,  and  subsequently 
taught  drawing,  but  soon  appUcd  his  ait  to  the  iihistxation 
of  botanical  and  condiological  woiks,  and  became  'Wth^fiiJii 
by  the  publication  of  his  En^isk  Botany  (36  vols.,  1790-iSi^, 
aiidllrMalkJrjiMr<i/o^(Svob.,i8o4-i8i7).  He  likewise  planned 
and  carried  out  for  a  numljcr  of  years  the  classic  gcologic.il  work 
intended  to  describe  and  illustrate  the  British  fossils,  and  cn- 
titlctl  Tlic  .\finiTal  Conchology  of  Grftit  Britain  (7  vols..  1H12- 
1846).  This  w;is  issued  in  parts,  with  the  assistance  first  of 
his  elder  son,  J.  dc  C.  Sowcrby,  and,  after  J.  Sowcrby's  death 
(Oct.  25,  1833),  of  his  second  son,  G.  B.  Sowcrby,  both  the  sons 
being  thsnsdves  expert  palaeontologists.  The  Sowcrby  col- 
lection, consisting  of  about  jooo  fossils,  was  purchased  by  the 
British  Museum  in  i860. 

The  eUer  son.  Jams  n  Gkus  Sowusit  (1787-1871),  wic 
in  1838  one  of  tbe  ftmndeit  of  the  Royal  Botanic  Society,  and 
was  its  secretary  for  thirty  years.  He  supplied  the  plates  and 
part  of  the  text  to  the  Sup^ement  to  En^ish  Botany  (4  vols., 
1S4Q);  hut  his  mi>st  imp(irtant  work  related  to  palaeon- 
tology, as  he  identified  ;ind  in  many  cases  described  the 
invertebrate  fossils  for  papers  by  Buckland,  Sedgwick,  I'itton, 
Murchison  and  others  in  the  Transacti&ns  of  the  OeologicaJ 
Society  of  London. 

The  younger  son,  Geoegf.  Brf.ttincham  Sowxbbv  (1788-1854) 
was  author  of  TkeGcnera  of  Recent  and  Fossil  Shells  (1820-181 
and  one  of  the  editors  of  the  Zoolagieal  Jotumal  (1825-1836).  His 
son,  G.  B.  SowEKBY  (1813-1884),  author  of  the  ConduhiM 
Mastual  (18139;  4th  eiL,  1S5S),  and  grandson  G.  B«  SoirasBV 
{h.  1843),  a  disdngiushed  stodent  of  the  MoIhisGa,  inherited  tbe 
family  talent  for  natural  history. 

80WBRBT  BRIDGE,  an  urban  district  in  the  Sowerby 
parliamentary'  division  of  the  West  Riding  of  Yorkshire,  K!]j;land, 
3  m.  S.W.  of  Halifax  by  the  Lancashire  &  Yorkshire  railway. 
It  is  situated  on  both  sides  of  the  river  Calder,  at  the  termination 
of  the  kochd.ile  canal.  Christ  Church,  dating  from  1526.  was 
rebuilt  in  iHio.  'Ihe  town  is  almost  entirely  a  growth  of  the 
second  half  of  the  19th  century.  It  possesses  worsted  and 
cotton  mills,  iron  works,  dye  works  and  chemical  works.  The 
sepatate  nibaa  district  of  Sowerby  adjoua  to  the  south'WeaL 
Pop.  (1901),  Soweriigr  Bridge,  1M97;  Soweilqri  3(53. 

SOWnro  (ftom  **  to  sow,"  O.  figc.  linii,  d .  Dn.  soovm, 
(^r.  iOm,  &c.;  the  root  is  seen  in  Lat.  aererv,  cf.  "seed  "),  in 
agriculture,  the  planting  of  seed  for  the  raising  of  crops.  The 
scattering  of  5cc<l  by  hand  Ls  the  simplest  and  oldest  method 
of  delivering  seed  to  the  earth,  and  is  Still  preferred  by  some 
farmers  and  in  certain  cirtunislanec-s.  The  sower  carries  the 
receptacle  for  the  see<l,  a  zinc  "  seed-lip,"  seed-sheet  or  basket, 
slung  over  his  shoulder,  and  walking  up  and  down  the  ridges 
of  the  field  scatters  handfuls  of  grain  with  a  semicircular  sweep 
of  the  arm  across  the  body.  The  "  casts  "  must  not  overlap 
too  much,  the  seed  must  not  fall  more  thickly  at  one  po&it  of 
the  cast  than  at  another,  and  the  atandaid  of  seedling  per  acre 
must  be  rigidly  adhered  to;  hence  manual-awHi^g  dsmsiids  con- 
sidenhie  aiail  and  cspericnoe.  It  b  itiB  pi^md  in  aom 
districts  for  the  aowfaig  of  com  crops;  and  in  some  cases  the 
plough  is  fol'uwed  by  a  furrow-presser.  the  seed  fjilling  into 
the  hollows  made  by  it,  though  under  ordinar>'  circumstances 
the  face  of  the  field  as  left  in  "  se.inis  "  by  "he  furrow-slices 
from  the  plough  is  in  a  suitatile  condition  for  bro.nlrasting. 
So  well,  indeed,  is  the  ploughing  done  in  man)  lounlries  that 
broadcasting  gives  perfectly  good  results,  and  broadcasting 
machines  reaching  up  to  1$  ft.  wide  are  in  common  use  in  place 
of  hand  sowing,  as  these  get  over  the  ground  more  qukkly 
and  deposit  ilie  seed  bmr  eegulariy  than  aa  oniinaiy  work* 
man  does  by  hand. 
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long  leoognixed  that  the  precuion  which  ia  of  the 
I  of  good  Knmag  ONifcl  b*  better  attuned  by  mcchanicel 
at  eaify  as  iMt  a  acwIiig-wcMiiB  ma  iBventcd 
by  Jeaqili  LocatelH  In  CariatMa.  In  Eai^aad  tke  eaily  Uitoiy 
of  mecbraual  aowing  b  cfakty  oonaacted  with  the  nanw  of 
Jcthro  Tull,  who  about  1730  invented  the  con-drill.*  COoke's 
drill  brought  out  in  1783  was  the  definite  precursor  of  the  modern 
(iriU.  The  drill,  besides  dqMisiling  the  seed  al  a  unilorm  di-pth, 
sows  il  in  parallel  rows  al  equal  dblanccs  from  one  anotla-r  anu 
thus  makfs  pobsiblc  the  use  ot  the  horse  hoe  and  facilitates  the 
suppression  of  weeds  amongst  growing  crops,  the  lallcr  advan- 
tage being  specially  marked  in  the  case  of  root  crops.  The 
"cup  feed  "  and  the  "  forre  irrd  "  are  the  romnioncst  and  most 
generally  useful  types.  The  tup-drill  tonsisis  of  a  long  box 
cairicd  upon  wheek  and  divided  diagonally  into  two  sections 
by  a  partition.  The  forward  section  oontaina  the  seed  which 
drops  thnmgb  apertures,  the  size  of  whkh  can  be  regulated 
by  slides,  lathe  bottom  section.  A  spindle  geared  to  tbe  ground- 
wheeta  by  ooga  passes  longitudinally  throu^  the  centre  of  this 
aectkn  and  canic*  disks,  round  the  rims  of  which  are  fitted 
aniall  cnpa.  As  the  bones  pull  the  drill  {orwaid,  tbe  spindle 
and  disks  RvolTa  and  the  ciqie  scoop  up  tbe  seed  and  pour  H 
into  the  bunds;  thcace  It  praoecds  doiini  aserics  of  tubes  or 
"spouts"  and  drops  into  shallow  fnnows  tiaoed  by  smsll 
coulters  travelling  immediately  in  front  of  tbe  streams  of  seed. 
The  coulters  can  be  raised  or  lowered  by  leven  and  are  kept 
down  to  their  wurk  hy  weights  or  presscrs,  which  can  be  regulated 
according  as  deep  or  shallow  sowing  is  required. 


Fw.  r. — Rear  view  ol  Coni  and  Fertiliser  Single  Disk  DrflL 


In  the  fbece4eid  type  of  drill  the  _ 
the  bottom  of  the  aeed-hopper  into  fi 
a  flhaft  cexiying  bowl'«lisped 


Fig.  2.— Disk  Coulter. 


through  apertures  in 
through  which  extends 
lor  each  (fig.  i).  These 
are  either  spiratly> 
gTOO\'ed  inside  or  el-* 
cogged  and  !>crvt-  in  titti 
the  seed  regularly  into  the 
tulMi.  Instead  ol  ooultera, 
tbe  drill  !s  often  fitted  with 
shoes  or  revolving  dislcii. 
similar  in  .letion  to  (hoite  ol 
the  disk  harrow.  The  tooth 
and  lini^h  pinion,  the  per- 
forated disk  and  the  chain 
feed  dfilla,  are  other  types 
differentiated  acconilag  to 
the  method  by  which  the 
xeed  b  "fed**  from  dw 


hopper  and  the  kind  of  crop  tx  in^;  NO»n, 

l^u|uid-manure  drills  di^trilmte  chemical  manure  mixed  with 
water  and  are  often  fitted  with  a  set.-d-box  for  root  scods,  the  manure 


and  the  mm±  batng  deposited  thraugh  tlw  seine  Mmit.  DtiUs  arc 
also  made  in  widen  dry  Certiliaen  nay  be  depoiitea  with  tlie  teed  in 

a  similar  manner. 

Thr  \v!mi  lli.iitiiw  sM'eder,  a  long  box  pierced  with  openings  and 
carriol  transvernely  on  a  skeleton  whedinrrow,  is  used  (or  sowing 
grass  seed. 

•The 
irw^ectivo 
TulL 


In  the  United  Stales  the  maize  or  Indian-corn  crop  rv-t-<i-  all 
others  in  \-atuc,  and  machines  used  in  planting  and  handling  this 
crop  are  of  great  importance.  Corn  (maize)  is  sometimes  listed  or 
planttKl  in  a  continuous  row  like  wheat,  and  for  this  purpose  a 
machine  known  as  a  lister  is  employed. 

In  its  general  con.tt ruction  thM  machine  in  a  tiulky  plough,  ha\-ing 
a  double  mould-board,  which  turns  the  furrow  in  both  directions. 
Immediately  behind  the  plough  is  a  sulv-soiler  for  deepening  the 
furrow  and  penetrating  to  the  moist  soil  below  the  surface.  A  seed- 
!  iiix  is  mounted  on  the  plough  beam,  and  is  provided  with  a  feed-plate 
'operated  by  a  shaft  geared  to  one  of  the  wlicelib   Tlie  seed  as 


rised  b»  Josiah  WotUdge  about  1669  wax 
and  duMwl  totally  InstniotBSk  fnai  that  of 


delivered  to  tile  fonow  la  rear  of  the  mould-lviards  and  rovered  by 
two  shovels  limd  behind  which  turn  the  soil  luiek  into  the  furrow. 

It  is.  however,  more  common  to  plant  maize  in  hilU,  »hi<  h  are 
«paced  equally  from  each  other  ami  form  rows  in  both  dire<;tinns,  s-j 
that  a  culti\-ator  may  be  dri\'cn  between  them.  This  work  is  done 
by  a  machine  called  a  check-row  corn  planter. 

In  using  the  corn  planter,  a  wire,  ha\'ing  buttons  attached  thereto, 
at  intervals  corresponding  to  the  distance  between  the  hills,  is  first 
Mrctche<l  acroos  the  field  and  anchored  at  its  ends.  Thi*  wire  is 
then  plaer'tl  uiH)n  the  guide  rollers  at  the  sirle  of  the  machine  and 
pasi-cs  liLtwtin  the  jaws  of  a  forked  levi  r.  which  i-  cot.ni-i  -iiij  at  its 
other  end  with  a  rock-shaft  passing  across  the  machine  and  serving 
to  oKillaie  a  feed-plate  M  the  bonoB  of  each  eaad-hafifier.  As  the 
buttons  on  the  chcoe-wirs  stfUie  the  forlced  tevec.  the  tatter  is  drawn 
to  the  rear  and  causes  the  feed-plate  to  drop  the  s.fd  through  the 
tubes  into  the  open  space  between  the  plates  of  the  furrowing  shoe. 
A  reel  at  the  rear  of  the  machine  is  used  to  take  up  the  check-wire  as 
the  planter  progrc~MCs. 

In  another  corn  iilantrr  the  rheck-wirc  is  dispensed  with,  and  the 
PMcUne  i.«  providiHl  with  a  shaft  carr)'ing  two  reels,  the  blarlcs  of 
which  are  at  a  distance  aimrt  intial  to  the  distan<f  between  the  hills 
of  corn,  ami  thus  measure  the  intervals  at  whii  h  ihi-  corn  i.->  to  be 
dropped.  .\  rod,  extcmlinii  fr  ira  the  t-iik  of  thi-  machine,  and 
carr>'ing  a  small  wheel,  marks  the  next  row  and  serves  as  a  guide  to 
the  drixtr. 

Sec  J.  B.  Davidson  and  L.  \V.  Chase,  Farm  Machinery  and  Farm 

Motors,  p.  132  (New  York.  iqdS). 

SOYEB,  ALEXIS  BENOil  (1800-1858),  French  culinary 
artist,  was  bom  at  MLajx-cn-Rric,  France,  in  Octulicr  iS;-o. 
After  five  years'  apprenticeship  as  a  cook  near  Vcrsiilics,  he 
was  engaged  by  a  well-known  Paris  restaurateur,  and  soon 
became  chief  cook.  Leaving  France  al  the  revolution  of  1830, 
he  went  to  London  and  joined  his  brother  in  the  kitchen  of 
the  duke  of  Cambiidge:  Subsequently  he  was  cook  la  several 
noUemea'a  kitchens,  and  In  1837  m»  nade  diai  to  tbe  Refbm 
Clnb,  London,  b  1S47,  havfag  written  seven!  letters  to  the 
press  on  the  faaune  m  Ireland,  he  was  conntaioned  by  the 
government  to  cstabBdi  UtdMM  in  DubUn.  In  iSse  he 
resigned  his  position  at  the  Keionii  Onb,  and  tbc  fdyowlng 
year  opened  Gore  Hotise,  Kensington,  as  a  restauxant,  but 
this  venture  did  not  prove  a  success.  In  1855  he  offered,  through 
the  mc<lium  of  The  Tsmis.  to  proceed  a'  li's  ii-,vn  expense  to  the 
Crimea  and  advise  on  the  cooking  for  the  Itrilish  army  there. 
His  services  were  a:  ;(  [i'ni  hy  the  govrmmcnt.  On  returning 
from  the  front  he  k-<turcd  at  the  I'nileil  Service  Institution 
on  c<joking  for  the  services,  and  icformcd  the  dietary  of  the 
military  hospitals,  and  of  tbe  emigration  commissioners.  He 
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died  in  London  on  the  ^Ih  of  August  1858.  Soyer  was  the 
inventor  of  an  army  cooking  wagun.  and  the  author  of  a  variety 
of  cookery  books.  His  wife.  EUiabeth  litnma  Soyer,  achieved 
considerable  popularity  as  a  paintt  r,  chieOy  of  iwrlraits. 

SOZOMEN,  the  name  of  a  famotis  sUi-ccnlury  church  his- 
tadan.  Hflnnias  Salamanes  (Salaminius)  Sozomcnus  {c.  400- 
443)  CMM  of  a  weahliy  fuuly  of  Pilottiat,  and  U  i» 
pnbibk  that  be  himadf  wu  bora  and  bnw^t  up  tben-^ 
Gaza  or  the  neighbourhood.  Wbat  be  has  to  tell  IS  of  the 
history  of  South  Palestine  was  derived  from  oral  tnulition. 
His  grandfather,  he  tells  us,  lived  at  Bethel,  near  Gaza,  and 
became  a  Christian,  probably  under  Con^tantius,  through  the 
intluenrc  of  llilarion,  who  ha<l  miraculously  healed  an  ac- 
quaintance of  the  grandfather,  one  Alaphion.  Both  men  with 
tbdr  families  became  zealous  Christians.  The  historian's 
grandfather  became  wthin  bis  own  circle  a  highly  esteemed 
interpreter  of  Scripture,  and  held  fast  his  profession  even 
tlK  tine  «l  Julian.  Tbe  descendants  of  the  wealthy  Alaphion 
foundad  dnndwa  and  coovnts  b  tbe  district,  and  were  par- 
ticularly actf VB  in  pnmitiiig  monaaddim.  Sonmen  bimseU 
had  convened  with  one  of  tbcae,  a  voy  old  man.  He  tdb  us 
that  he  was  brought  up  under  monkish  influences  and  his  history 
bears  him  out.  As  a  man  he  retained  the  impressions  of  his 
youth,  and  his  great  work  was  to  Ije  also  a  moniim<nt  hi,'; 
reverence  for  the  monks  in  general  and  for  the  lii.Miplcs  of 
Hilarion  in  partirular.  .Xfier  stud>  ing  law  in  Beirut  he  settled 
down  as  an  advocate  in  ("onstantinople,  where  he  wrote  his 
EKK\TjaiaaTiKii  'Icrropia  about  the  year  440.  The  nine 
books  of  which  it  is  composed  begin  with  Constantine  (323) 
ud  caoedOWD  to  the  death  of  Honorius  (423);  but  according 
to  his  own  statonent  he  intended  to  continue  it  as  far  as  the 
year  459  (see  tbe  Dedicadon  of  the  work).  From  Sosomen 
himself  (iv.  17),  and  atatementa  of  hia  cxcMptoia  Nioeiihorua 
and  Thcophanes.  it  can  be  made  out  that  the  work  did  actually 
come  down  to  that  year,  and  that  consequently  it  has  reachc<l  us 
only  in  a  mutilated  condition,  at  least  half  a  book  being  wanting 
(CiiliicnjK-nnitig.  l  luit'Jiiros  um  Kyrrhvs.  p.  12  seq.,  holds  that 
Sozomcn  hiraseK  suppressed  the  end  of  his  work).  A  flatter- 
ing .md  lx)mbastic  dedication  to  Theodo&ius  II.  is  prefixed. 
When  compared  with  the  history  of  the  ccdesia.stical  historian 
Socrates  (q.v.),  it  is  plainly  seen  to  be  a  plagiaiistn  from  that 
work,  and  that  on  a  huge  scale.  Some  iliree-fourths  of  the 
nateiials,  essentially  in  tbe  same  arrangement,  have  been 
^ipnpriated  fram  bis  pwdtcmoc  witbout  his  being  named, 
the  ouw  iouioea  to  wbich  Soaoncn  waa  lodebtfld  brfig  ti|iraii]r 
dted.  But  it  is  to  his  credit  that  be  hss  been  Unttdf  at  the 
trouble  to  refer  to  the  princijial  sources  used  by  Socntei 
(Rufinus,  Euscbius,  Athanasius,  .Saliinus,  the  collectioU  of 
epistles,  Palladius),  and  has  not  uuircquenlly  supplemented 
Socratis  from  them;  and  also  that  lie  has  used  some  n  v. 
authorities,  in  particular  sources  relating  to  Christianity  in 
Persia  and  to  the  history  ui  .Vriani&m,  monkish  histories, 
the  VUa  Martini  of  Sulpicius,  and  works  of  Hilarius.  The 
whole  of  the  ninth  book  is  drawn  from  Olympiodonis. 

It  is  probable  that  Sosomen  did  not  approve  of  Socnitcs's 
freer  attitude  towards  Greek  sdence,  and  that  he  wishc<l  to 
present  •  pktui*  in  trtkb  the  dergy  should  be  still  fuitber 
glorified  and  noniaticinB  brou^t  Into  still  itrDiiger  pro- 
minence. In  Sozomen  everything  is  a  shade  more  eccksiastical 
— but  only  a  shade — than  in  Socrates.  Perhaps  also  be  wrote 
for  the  monks  in  Palestine,  and  could  be  NIU  that  the  WOfk 
of  his  predecessor  would  not  be  known, 

Sowmeti  i.<  an  inferior  S<M-ratc5.  What  in  StK.rates  still  iK  irayr- 
•otne  vcstiRes  of  historical  scnsi'.  his  inoderation,  his  rescr\'c  in  ques- 
tions of  d<i>:ma,  his  impartiality — all  this  is  wanting  in  Sozomen. 
In  many  cases  he  has  repeated  the  exact  words  of  Socrates,  but  with 
tafan  th^  have  posted  alinoit  into  mere  pbraaea.  The  chronological 
•erupolMtty  of  the  eaHler  writer  has  made  no  Imnwsilea  oa  his 
follciwer:  he  has  either  wholly  omitted  or  inaccurately  repealed  the 
dmaoloi^!  data.  He  writes  more  wordily  and  diffusely.  ^  la  Ms 
characterizations  of  persons,  borrowed  from  Socrates,  he  l»  more 
dull  and  eoVourleaS.  After  Socrates  he  has  indeed  repeated  the 
caution  not  to  be  too  rash  in  discerning  the  finger  of  Cod ;  but  his 
«V  of  looUag  at  things  is  throughout  maaa  and  lusiie.  Two 


souls  mhabit  Us  book:  one.  the  better,  is  bommad  froa  Socntas; 

another,  the  worse,  is  his  own.  Evidence  of  a  boundless  credulity 
with  regard  to  all  sorts  of  monkish  fables  is  to  be  met  with  every- 
where. It  must,  however,  be  noted  that  for  the  period  from  Theo- 
dosius  1.  onward  he  has  emancipat<'<l  himstU  more  fully  Irom  Socrates 
and  has  followed  Olympiodorus  in  part,  partly  also  oral  tradition; 
and  here  hit  ftatemcats  poiseis  greater  value. 

Sozomen  alao  wrote  an  Efilcme  of  History  from  the  Aaccnsioa 
of  Christ  to  the  defeat  of  Licinius  (533)  which  is  not  now  catant 
(see  his  History,  i.  l). 

For  bililiography  see  the  article  on  the  church  historian.  Siicratf.s. 
Mo:.t  i>f  the  e<litions  and  discussions  named  tlicti-  c<i\cr  N>/<inicri  as 
well  (the  vohinie  of  H;i--m  \  '1  e<iition  containing  Sozomen  appeared 
in  IK60).    The  latL^t  llr:i.:lirh  translatiuii,  revised  by  Hartriinfl.  is 


ubiished  in  the  Nieene  and  Po»l-iNicene  Fathers,  and  scries,  vol.  ii. 
n  addition  sea  Note  hi  the  nNag.  Quarlabckr.  (ig6t),jp.  417 
stem. :  C.  de  Boor.  **  Zur  f&mitnlss  oer  Handschiiften  dcr  Griech. 

l/:«.l.».k2.*«a>XtM»  *'     3m      TMitMj^^mMl     tarn      ^ ■.  rt  M  ■rgrL.'r  i  f  r  *ntL 


Karchenhlstoriker,"  in  ZeiuOuip^  jSr^  KtnkMttseUekif,  vi.  47S 
sqq.;  Soirasin,  "  De  Soiomeni  hiatoria  nam  integra  sit."  in  the 
Cammenlaiiorus  phUologaf  jmensts,  i.  165  sqq.;  Roscnstcin, 
"  Krit.  l-'ntersuchungen  iilK-r  d.  Vcrhiiltniss  zuisihen  Ulympiodor, 
/o^inuiB  und  Sozomen,"  in  Foruk.  t.  deutschcn  Cesck.,  vol.  i. ; 
HatiiTol.  "SoKHntaB  et  SaUnoB,"  la  By$tHL  Zaitikr.  vH.  a6$ 
atn\.  (A.  Ha.;  A.  C.  McG.) 

SPA,  a  tom  of  Belgium,  lying  leia  than  so  m.  SJt.  of  LiCge 
and  in  the  same  province,  famous  for  its  mineral  springs,  whidi 
are  reputed  to  be  the  oldest  known  in  Europe,  ha\'ing  been 

lirsl  (li.scovered  in  rj-'tV  They  are  supposed  to  have  given  the 
comtnon  name  oi  "  spa  "  to  such  icsorts.  The  town  is  situated 
S50  ft.  above  sea-le\el  and  the  hei>;lits  abo\e  the  valley  reach 
I  too  ft.  In  U>e  iSth  century  it  was  the  most  fashionable  resort 
in  Europe  for  the  medicinal  use  of  such  waters,  being  viiitcd 
by  Peter  the  Great  of  Russia,  Gustavus  III.  of  Sweden,  and 
Joseph  11.  of  Austria.  In  1S07  much  of  the  town  was  burned 
down,  while  the  principal  buildings,  the  Casino  and  the  Pouhon, 
are  quite  awdcm.  Sjpa  haa  not  hdd  its  own  with  its  naagr 
Flngaeb  and  German  rivals,  hot  ifc  still  attiacta  about  soyooo 
visitors  aimually.  Pop.  (1004),  7759. 

SPACE  AND  TIME,  in  philosophy.  The  metaphysical 
problems  connected  with  Space  and  Time  are  so  similar  and  have 
been  so  closc-ly  conjoined  in  the  history  of  ihouRht  that  they 
may  well  be  treated  together.  They  are  clearly  distinguishable 
from  the  psychological,  which  relate  to  the  modes  wlurehy 
our  spatial  and  temporal  conceptions  have  been  formed  and 
to  the  analysis  of  the  materials  of  which  they  are  compoied 
(see  Psychology).  In  an  exhaustive  treatment  of  Space 
and  Time  by  far  the  largest  share  of  the  work  rests  with 
the  pq^cholngist.  The  buauMsa  of  the  metaphyaidaD  ia  to 
detennioe  what  reality  outside  our  minds  corre^onda  to  our 
temporal  and  spatial  conceptions. 

The  first  tendency  of  thought  is  to  treat  Space  and  Time  as 
having  objective  existence  in  the  s.Hmc  way  as  the  ordinary  things 
that  romjKise  our  world,  and  this  we  may  call  the  oljtili:c 
method.  Simple  as  it  .ip|)cars  to  l)c,  it  discloses  formiiiable 
ditlicultics,  which  may  \x:  illustrated  by  a  con.sideration  of 
Newton's  famous  account  of  "  absolute,  true  and  mathematical 
time  "  as  something  which  "  in  itself  and  from  its  own  nature 
flows  equally  "  and  with  no  liability  to  change.  Now,  if  mathe- 
matical thna  a>  thua  described  ii  merely  as  abstraction  used 
to  fsdittta  msthfumffaal  calcalatioiii>  no  objection  can  be 
uken  to  it.  But  if  Nawtoi  OMDt  to  anert  that  Una  Is  • 
flowing  stream  no  less  actual  than  the  Thamea,  his  asscitiaa 

is  open  to  fatal  objcxtiuns.  All  admittedly  real  streams,  such 
as  the  Thames,  have  a  definite  beginning  and  an  ending.  But 
where  is  the  soun  e  of  Time  and  where  is  its  outlet?  Every 
real  stream  has  lioundaries  at  its  sides.     What  are  the  boun- 


daries of  Time?  I" 


real  stream  has  certain  definite  (iuali- 


ties:  water  is  rather  heavy  and  translucent,  and  prwluccs 
certain  effects  upon  bodies  pliuged  into  it.  What  are  the 
specific  qualities  of  Time?  How  are  things  b  tin:>c  affected 
by  their  immersion  in  time  ao  as  to  be  different  from  things 
aothituntf  And  if  it  be  asMrted  that  tine  haa  each  ^ledfic 
qualities,  by  what  asiiHa  do  we  perceive  them?  We  naf 
fairly  assume  Uiat  none  of  these  questions  can  be  answer^ 
intelligibly  by  one  who  holds  the  Newtonian  position.  And 
thus  we  are  justified  in  the  coactaufan  that  time  b  net  a  real 
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stream  at  all,  but  something  whiih  is  said  to  behave  like  a 
stream  only  in  some  metaphorical  sense.  Similar  dilTicullich 
arise  if  wc  tr>'  to  attribute  a  hkc  objective  reahly  to  Space. 
We  can  imagine  no  boundaries  to  Space;  it  seems  to  have  no 
active  specific  qualities  and  wc  have  no  sense-organ  for  per- 
ceiving it. 

The  diiiilccn  of  uitiqiilty  aaw  these  difficulties  without  solving 
than.  Their  wiloletmtment  of  philoiophkpiobfeiBBWuobjec- 
tiwe;  and,  so  loRg  u  Spar^  and  Tfnie  we  tseated  objecthrdy, 
not  much  ciia  be  done  with  then.  Plata  has  gneat  dSBcnlty 

in  explaining  the  relation  between  Space  and  his  Ideas:  Aris- 
totle contents  himself  with  defining;  space  as  "  the  first  unmoved 
limit  of  the  containinfi  Ijo  l>  "  a  liitlnitinn  whii  h  helps  us  very 
little:  nor  ilo  we  Ret  more  light  from  later  (ireek  philosophy. 
As  to  Time,  there  was  always  a  tendency  in  Greek  thought  to 
treat  il  as  ii:  si  itne  sense  unreal.  Time  was  seen  to  be  intimately 
connected  with  change,  and  it  w;ls  just  their  liability  to  change 
tlial  made  ordinary  mundane  things  unreal,  as  contrasted  with 
the  unchsaging  steadfastness  of  the  Platonic  Ideas.  And  the 
pantheiadc  One-and-AU  of  Plotinus  is  plainly  inoompailble 
with  the  leaUty  of  Tfane.  la  all  pantheistic  systems  Time 
heknis  (o  mundane  csiitawe  and  Etcnity  to  the  tnunoendent 
Reality. 

Modem  philosophy  is  distinguished  from  ancient  mainly 
by  its  greater  subjectivity;  and  thus  it  was  not  long  after  the 
rise  of  mo<lern  phiiof-ciph)'  th.at  thinkers  began  to  turn  to  the 
suhjrtlizv  method  of  e.vpLiinii  j;  Spare  and  Time,  that  is,  to 
regard  them  as  real  only  to  niir  nii'i  ls.  Its  use  begins  effectively 
with  Berkeley,  though  prepared  for  to  some  extent  by  earlier 
writers  such  as  Hobbes.  Berkeley's  treatment  is  most  definitely 
clear  in  the  case  of  Space;  for  his  attack  upon  materialism 
made  it  necessary  for  him  to  affirm  the  ideality  of  Space  as 
wdl  as  of  Matter.  But  be  takes  a  similar  line  of  argument 
with  Time,  ^-^-g  it  to  he  nothiag  but  the  succession  of 
ideaa.  Ihe  merit  of  the  subjective  method  was  that  It  made 
men  see  the  importance  of  psychology.  If  Space  and  Time 
exist  only  in  the  human  mind  we  must  analyse  the  human  mind 
to  explain  them.  The  work  of  the  English  psychologists  such 
as  the  Mills  and  Bain  attaches  itself  to  subjectivisl  principles. 

A  distinct  epoch  in  the  history  of  the  subject  was  made  by 
the  work  of  Kant,  who.^^e  solution  of  the  prohleii.s  ni.iy  1h-  classeil 
as  transcendental.  He  argued  that  Space  and  'l  ime  are  not  given 
by  experience,  but  are  rather  conditions  of  all  our  experience, 
being  in  his  terminology  a  priori,  that  is,  supplied  by  the  mind 
from  its  own  inward  resources.  They  do  not  belong  to  things- 
in-thenuehres,  but  to  things^aa-we-know-them,  or  pibcoomena. 
llMir  vaBdity  fxnaiBts  m  the  fact  that  aU  men  hmw  them  and 
that  tlwy  8K  abaohitdy  aeoesnty  conditioaa  of  human  hi- 
telBgence.  As  he  cxpresio  it  from  his  peculiar  point  of  view, 
Space  is  the  form  of  outer  sense.  Time  of  inner  sense. 

The  prevalence  of  German  philosophy  in  Orcat  Britain  during 
the  last  quarter  of  the  iQth  century  luis  given  these  Kantian 
principles  a  great  currency,  interrupting  the  more  truly  charac- 
teristic psychological  tendency  of  Brili-h  llmughl.  That 
prevalence  is  now  passing  away.  No  one  now  holds  the  full 
Kantian  position;  v^ich,  in  the  case  of  Space,  is  refuted  by  the 
simple  consideration  that  our  spatial  conceptions  depend  upon  our 
afnuiiHH  pcffccpti%'c  powers;  and  that,  consequently,  the  spatial 
eoneeptiont  of  the  blind,  fxa  eaunple,  are  quite  different 
horn  thoae  dt  eidinaiy  men.  If  Kant  is  ilflht,  and  Space  is 
a  pure  tom  imalfatwl  hjr  aU  qpocflk  diimBces  of  content. 
It  would  follow  that  a  man  bora  with  one  sense  only,  say  that 
of  taste,  '.vnuli!  have  the  fr.nie  space-conception  as  the  rest  of 
us;  a  roniiusion  too  plainly  absunl  to  need  refutation.  What 
an  apriorist  can  still  maintain  is  that  in  our  conception  of  Space 
and  Time  there  are  elements  which  cannot  be  exiilaincd  by 
the  psychologist  as  having  developed  out  of  aiiy  thiiiK  else,  and 
must  therefore  be  regarded  as  innate  endowments  of  the 
mind.  This  is  a  position  not  unreasonable  in  itself,  and  one, 
at  least,  whidi  does  not  interfere  with  the  detailed  work  of 
the  pqrchologiit. 

•  The  way  with  these  pnblema  which  punmendt  itself  to  the 


present  writer  and  seems  fully  in  harmony  with  the  general 
telle  of  contemporary  thirking  m,iy.  li  a  distinctive  catchword 
be  desired,  be  termed  the  humniusi  method.  Hy  this  is  meant 
that  the  study  of  the  human  mind  comes  first;  that  wv  put  no 
metaphysical  questions  till  wc  have  Icamt  what  the  psycholo- 
gist has  to  teach  us;  and  that  in  our  explanations  of  meta- 
physical realities  wc  should  be  as  anthropomorphic  «S  poisibla. 
In  the  case  of  Space  this  leads  to  a  result  wUth  ii  iugnf  ncga* 
tive.  When  we  aak  what  objective  reaUty  concqtonda  to  ««r 
conception  of  Space,  the  answer  must  be  aaakfoas  to  that 
which  we  give  respecting  the  various  sensible  qualities  of  the 
external  worid.  We  cannot  suppose  that  Colour,  for  example, 
exists  olijcctivcly  as  wc  experience  it  ,  evidently  it  is  altogether 
relative  to  the  organs  of  vision  which  we  happen  to  (lo&sess. 
But  we  must  believe  that  the  objective  world  has  a  quality  in 
s<tme  way  corresiKindent  to  the  cjuality  of  Colour.  So  with 
Space.  Space  as  we  know  it  is  altogether  relative  to  our  ;ai  tual, 
muscuhtr  and  visual  powers  of  perception.  But  the  fact  that 
our  spatial  perceptions  and  conceptions  enable  us  to  deal  sn^ 
ccasfuily  with  objects  requires  us  to  believe  that  the  objective 
worid  has  an  amagnent  of  its  own  corresponding  in  some  way 
to  spatial  ananferaent,  thongh  we  ate  unable  to  imagiae  wlmt 
it  can  be.  Space  cannot  he  objectively  real,  bearaae  of  the 
difficulties  disclosed  above  in  the  criticism  of  the  "  objective  " 
method,  and  we  are  imable  to  put  anything  definite  in  its  place. 
W  ith  Time  the  case  is  somewhat  ditTerent.  Our  ronni  tinn 
of  Time  is  based  on  our  experience  of  ('hangc,  comliineii  u  ith 
memory  and  anticipation.  N'ow  Change  is  an  experience  which 
we  feel  directly  in  our  personal  consciousness:  consciousness 
is  not  spatial,  but  it  is  mutable.  This  direct  experience  is  m 
guarantee  of  the  realness  of  Change,  and  justifies  us  in  attri- 
buting it  in  some  degree  to  ultimate  objective  reaUty. 

See  S.  H.  Hodgson,  Space  ami  Tim*;  H.  Benpoo,  Ettai  sur  Its 
donnSes  immidiales  de  ta  CSmBjMM;  J,  E>  MacTag|iwt,  Studies  in 
Ikt  HtpttOH  DiaUetic.  (H.  St.} 

ttKBK,  a  tool  for  digging  and  loosening  the  soil;  together 
with  the  fork  it  forms  one  of  the  chief  implements  wielded  hy 
the  hand  in  agriculture  and  horticulture.  Its  typical  shape 
is  a  broad  llal  blade  of  iron  with  a  sharp  lower  edge,  straight 
or  cnirved,  the  ujiper  edge  on  either  side  of  the  handle  afTordinf; 
s|)ace  for  the  foot  of  the  digger,  whirh  ririves  il  inlo  the  ground; 
the  wooden  handle  terminates  in  a  crc^-piece,  usually  forming  a 
kind  of  loop  for  the  hand.  The  word  in  O.Eng.  is  spaidu,  cognate 
forms  being  Du..  Swed.  and  Dan.  spadt,  Ger.  Spaten,h  is  derived 
from  the  Or.  aviid-q.  a  broad  Idade  of  wood  or  metal,  and  so 
used  of  the  blade  of  an  oar  or  award.  This  was  latinized  as 
i^arta,  and  ned  of  a  Inaad  paddle  fair  atining  liquid,  of  a 
pieoe  of  wood  used  by  weavoi  for  driving  hone  the  woof,  and 
particuhrly  of  a  broad  two-edged  sword  without  a  p<^t.  The 
Spanish  playing  cards  had  "  swords  "  for  the  suit  which  we 
know  as  "  .spades,"  and  the  suit  was  called  espad,}  (see  Cards, 
Pl.winc). 

SPAGNA,  LO  fd.  -r.  x$2C)),  the  usual  tlesignation  (due  to  his 
Spani.sh  origin)  nf  the  Italian  painter  Giovanni  di  Pietro,  one 
of  the  chief  followers  of  IVrugino.  The  famous  "  S[H)salizio  "— 
marriage  of  Joseph  and  Mary — in  the  Caen  museum,  formerly 
attributed  to  Pcrugirw  (q.v.),  is  now  credited  to  Lo  Spagwu 
Nothing  whatever  is  known  of  his  early  life,  or  bow  be  became 
a  member  of  the  Pcsugien  school.  Tbcre  is  a  marked  abacace 
of  individttallty  about  his  style,  wUch  icema  Bke  an  Imiution 
of  the  earliest  manner  of  R^iIhmI  and  that  of  Pbturicchio  in 
a  weaker  and  less  virile  form.  The  diief  of  his  numerous  panel 
paintings  are  the  "  Nativity,"  in  the  Vatican,  and  the  "  .\<lorati  m 
of  the  .Magi,"  at  Berlin.  In  1510  Lo  Spagna  exccutixl  ma  ly 
frescoes  at  Todi,  and  in  151 2  several  other  mural  paintings  in 
and  near  Trevi.  His  most  imfxjrtant  works  were  frescoes  :it 
.Assisi  and  Sjxjlcto,  of  which  some  exist  in  good  preservation. 
He  received  the  freedom  of  the  city  of  Spolcto  in  1516,  as  a 
reward  for  his  work  there.  Lo  Spagna's  frescoes  reach  a  much 
higher  standard  of  merit  than  bis  panel  pictures.  The  rnnseum 
of  the  Capilolhi  Kone  now  pomewes  a  veiy  beautihil  aerlea 
«f  life-siaad  fmoo  ficmts  by  him,  rspresfntfng  Apollo  and  tbe 
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1^  Moms.  h»  S|m«m  wib  mBve  in  tst»,  but  be  appem  to 

have  died  before  15)0^  M  in  that  year  a  pupQ  of  his  named 
Doni  completed  a  fiCMO  in  S.  Jacopo,  near  Spoleto,  which  Lo 
S(i.ij;nri  h.iil  Ijcuun. 

SPAHIS  (in  I'crsiiin  Sipari,  meaning  warriors,  and  synony- 
mous with  Sepoy)  originiilly  the  holders  of  fiefs  in  Central  Asia 
who  >-icldc<l  personal  military  serv'ire  to  their  superior  chief. 
In  lime  the  term  came  to  be  applied  to  thv  suldicry  furnished  in 
their  own  stead.  A  similar  institution  cxi.sitd  in  Turkey,  and 
the  "  Spahis  "  were  the  light  irregular  cavalry  which  from  the 
time  of  Suhaa  Amurath  I.  (1326)  down  to  the  beginning  of  the 
igtii  ceatuiy  focmed  the  flower  of  the  Turkish  army-,  at  one 
period  tli^  ueatiniatied  to  have  nnmbend  130,000.  "  Spahis  " 
■  tlM  tarn  BOW  appKed  to  certain  native  cavalry  ccgimenu  in 
Algien  end  Tunis,  officered  by  Frenchmen. 

SPAIW  (EspnAa),  a  kingdom  in  the  extreme  south-west  of 
Europe,  comprising  aliovit  rlivcn  thrf  i-cnths  of  the  Iberian 
Penin.sula,  in  addition  to  the  Balearic  laLiidi,  the  Canary 
Islands,  and  the  fortified  station  of  Ceuta,  on  the  .MoruLf  in 
coast  opposite  to  Giliraltar.  Each  of  the  two  island  groups  forms 
one  of  the  forty-nine  provinces  of  the  kingdom,  although  only 
the  first  named  belongs  geographically  lo  Spain.  Ceuta  is 
included  in  ihe  province  of  Cadis.  In  1900  the  kingdom  (ex- 
clusive of  iu  colonics)  had  a  pcpulation  of  18,607,674,  and  a 
total  area  of  194,700  iq.  m.  It  b  tlna  nther  more  than  twice 
the  sixe  of  Great  Britain,  nearly  50,000  aq.  m.  Iax|er  than 
Japan,  and  nearly  85,006  sq.  m.  la^pt  tlian  Italy  and  Sicily. 
Exclusive  of  the  Canaries  its  area  is  191,893  aq.  m.  On  all 
sides  except  that  of  Poriugal  the  boundaries  of  continental  Spain 
are  natural,  the  Peninsula  beinR  separated  from  France  hy  the 
Pyrenees  and  on  every  other  side  being  surrounded  by  the  sea. 
On  the  ^idc  of  Portugal  a  tract  of  inhospitable  country  ,lcd 
origiaaliy  to  the  separation  between  the  two  kingdoms,  inasmuch 
as  it  caused  the  reconqucst  of  the  comparatively  populous 
maritime  tracts  from  tlie  Moors  to  be  carried  out  independently 
«{  that  of  the  eastern  kingdoms,  whidi  wm  aim  «dl  peopled. 
Hie  abaenoe  of  any  such  means  of  intercommunication  as  navig> 
able  rivets  afford  has  favound  the  cootinuanoe  of  this  isolatlco. 
The  precise  line  of  the  weatcn  franticr  it  fionnad  foe  •  eon- 
sMierablc  length  by  portiona  of  the  chief  riven  or  bjr  anudl 
tribut.-irics.  and  on  the  north  (between  Portugal  and  Galicia) 
it  is  ditterniiued  to  a  large  extent  by  smill  mountain  ranges.  The 
British  rock  of  (.ibrallar,  in  the  extreme  south  ct  lie  i  ninsula, 
is  scp;iraled  from  Spain  by  a  low  isthmus  knossn  as  the 
Neutral  (iround 

By  the  relinquishment  of  Cuba  and  the  cession  of  Porto  Rico, 
the  Philippine  and  Sulu  Isl.ands,  and  (>uam,  the  largest  of  the 
Cuitfl^  Ladrones,  to  the  United  States,  as  a  consequence 
l^utf     of  the  war  of  and  of  the  remaining  Ladrone 

ataaft  or  Marianne  Islajids,  together  with  the  Caroline 
and  Pdew  Uanda,  to  Germany  by  a  treaty  of  the  8th  of 
Febniaty  1899,  the  colonial  [lossessions  of  Spain  Here  greatly 
reduced.  Apart  from  Ceuta,  S]>ain  possesses  on  the  Moroccan 
seiiboard  Melilla.  Alhucemas,  Tenon  de  la  Oomera,  Ifni.  and  the 
C'liilfarinas  islets.  lU-sidcs  lluse  isolated  [hjsIs  Spain  holds 
Kio  lie  Oro,  n  sJrctih  of  the  Saharan  coast,  an<l  its  hinterland 
lying  between  .Morocco  and  French  West  .\frica;  the  Muni 
River  Settlements  or  Spanish  Guinea,  situated  between  French 
Congo  and  the  German  colony  of  Cameroon;  I-'ernando  Po, 
.Annobon,  Corisco  and  other  islands  in  the  Gulf  of  Guinea. 
Spain  has  given  to  France  the  tight  of  pce«nption  over  any  of 
lier  West  African  colonies. 

L—GSNBSAL  SiniVBY  or  THE  SPAKtSB  KtHCDOM 

Physical  Fealurrs. — The  coast-line  on  the  north  and  north- 
west is  everywhere  steep  and  rocky.  On  the  north  there  arc 
numerous  small  indentations,  many  of  which  form  convenient 
barbouTS,  although  the  current  flowing  along  the  coast  from 
the  west  often  leaves  iu  the  stiller  water  at  their  mouths 
Cu^t-^aa.  obstruction  bars.  The  best  harbours  are  to  be  found 
on  the  rias  or  fjord-like  indentations  in  the  W.  and  N. 
ol  Galkia,  u^en  hi^  Udca  ke^  the  inleU  well  scoured; 


hew  occur  the  fine  natiual  harbours  of  Pontevedm  and  V{f», 
Contana  and  FenoL  Less  varied  in  outline  but  more  varied 
in  diameter  are  the  Spanish  coasts  on  the  south  and  east. 

The  seaboard  is  generally  flat  from  the  frontier  of  Portugal  to 

the  Sintits  of  Gibraltar.   Between  the  mouth  of  the  Rio  libto 

and  that  of  the  Guadalquivir  the  shore  is  lined  by  a  scries  of 
sand-dunes,  known  as  the  .Areujs  (Wirdas.  Next  follows  a 
marshy  tract  at  the  nioulh  of  the  ( lalquivir  known  .as  Las 
Marisinas,  after  which  the  coasl-liue  b<:Lomcs  more  varied,  and 
includes  the  fine  Bay  of  Cadiz.  From  the  Straits  of  Gibraltar 
a  bold  and  rocky  coast  continues  almost  to  Qtpe  Palos,  a  little 
beyond  the  fine  natural  harbour  of  Cartagena,  North  of  Cape 

P«ik)s  a  line  of  dat  coast,  bennoing  with  the  nanow  strip  wlddi 
cutsoff  the  IsgBon  called  the  Mar  UsBorfooni  the  AfsditeinuMaa, 

bounds  half  of  the  province  of  Alicante,  but  b  Its  aorthem  half 
this  province,  becoming  mountainous,  runs  out  to  the  lofty 

hea<lland  of  Cape  de  I;i  .V.'io.  The  whole  coast  (if  the  Bay  of 
\'alencia  is  low  and  ill  provided  with  liarbours;  and  along  the 
east  of  Cataloni.a  stretches  of  steep  and  rocky  COast  altenStO 
with  others  of  an  opposite  character. 

The  surf.ice  of  Spam  \%  remarkableat  once  for  its  striking  contrasts 
and  its  \-ast  expanses  of  dreary  unifonnity.  There  arc  mountains 
rising  with  alpme  grandeur  above  the  snow-line,  but 
often  shclfcring  ricn  and  magnificent  valleys  at  their  SmiUmt 
base.  .Naked  walls  of  white  limestone  tower  al>ovc  dark  woods  of 
cork-f>ak  and  olive.  In  other  parts,  as  in  the  Basque  couiilry,  in 
Galicia.  in  the  S<-rr.ania  de  Cuoix"a  (lx"lw<n'n  tfic  In  iilwaters  of  the 
Tagus  and  thor*-  nf  ilic  Jikar),  in  the  Sierra  dc  .\;l.arr,.i  in  (l)ctween 
the  headwaters  of  the  Tagus  and  lIio»e  of  theGindalaviar),  there  are 
extensive  tracts  of  undulating  forest-clad  hill  countr>'.  and  alnust 
contiguous  to  these  there  are  apparently  boundless  plains,  or  tracts 
ij(  lev  el  lalile-land,  some  ainuwt  u ninhabitabk,  ana  some  streaked 
with  irrigati'in  canals  and  richly  culti\'aterf— like  the  Roquena  of 
Valencia.  While,  atain,  ronlinuous  mrmntain  ranges  and  broad 
plains  and  talOe-lands  give  the  prevailing;  character  I  j  the  »  enery, 
there  are,  on  the  one  hand,  lofty  isolated  |x<ak»,  such  as  Monscny, 
Montactat  (fjb)  and  Mont  Sent  In  Catalonia,  the  fViia  Gdosa  in 
Valencia,  Moocayo  on  the  bcfden  of  Aragon  and  Okl  Castile,  and, 
on  the  other  hand,  small  secluded  valleys,  such  as  those  of  V'icb 
and  CNot  among  the  Cataktnian  Pyrenees. 

The  Rreaier  part  of  the  interior  of  Spain  Id  composed  of  a  table-land 
bo-an In  llic  ("ant.ihrl-iii  Muuntaiiis  in  the  nonh  and  the  Siem 
Morcna  in  the  south,  and  divided  into  two  by  a  se rie.s ftggnj 
of  mountain  nngcs  stretching  on  die  whole  from  east  XMIt^mA 
to  west.  The  northern  half  df  the  table-land,  made  up 
of  the  provinces  of  Leon  and  Old  CiUttilc,  has  an  average  ele\'atioo 
estimated  at  aliout  2700  ft.,  while  the  southern  h.ilf,  m.ide  up  of 
Ksireinadura  and  New  C.istile,  is  slightly  lower — alMinl  ft.  On 
all  sides  the  tal>le  land  as  a  uln.li-  rernarkaMy  is<ilate<l.  ami  hence 
the  pas«:s  on  its  boundary-  am!  the  river  vallrv  s  th.il  le.iil  <lnw  n  from 
it  to  the  surroundinc  pl.ilcis  are  gioKraphicid  fe.inires  nf  (■ct  uiiar 
importance.  The  isolation  on  the  side  of  Portugal  ha.,  already  lieen 
mentioned.  On  the  north-went  the  valley  of  the  Sil  and  a  series  of 
valleys  farther  south,  along  both  ef  which  military  roads  have  been 
earricd  from  an  early  period,  open  up  communication  between  Leon 
an<l  the  hill  coiitur)-  of  (Valieiji,  which  expbilM  why  this  province  was 
unitefl  to  I.eon  even  W-fore  theronf|uest  of  Portugal  from  the  Moors, 
The  |p;\ss<-s  across  the  (  antahii.ui  NIoiintains  in  the  north  are  toler- 
ably numc*rous,  and  several  of  them  arc  crossed  by  railwav  s.  The 
two  most  rtmarteehle  aie  the  Pim  of  Itjaics,  acrosK  which  winds 
the  raflway  from  Leon  to  Oviedo  and  the  seaport  of  C.  ijun.  and  that 
of  ReinosB  hading  down  to  the  deep  valley  of  the  Bewiva,  and  crossed 
I  v  the  railway  from  Valladolid  to  Santander.  In  its  eastern  section 
the  chain  is  crofsefl  hy  the  railways  fmm  I^iirpos  tn  Hilhao  and  San 
Si'li.cst  Lan  ;  1  hi-  lasl -n.iiniil  !i:U'  ih:oi:^)i  ilir  wjlr]  .im]  rmiiaTUic 

gorge  of  Pancorbo  (in  the  north-east  of  the  province  of  Hurgos)  liefore 
It  traverses  the  Cantabrian  chain  at  Idiazahal. 

On  the  north-cast  and  east,  where  the  edge  of  the  table-land  sween 
round  in  a  wide  curve,  the  surface  sinks  in  bmad  terraces  to  toe 
N-alley  of  the  Kliro  and  the  Bay  i>f  Valencia,  and  is  crowned  by  more 
or  less  i5olatc-<l  mountains,  some  of  which  have  been  already  men- 
liiine<l.  On  the  north  east,  by  far  the  must  imjwrt.int  coniimiiiira- 
tion  with  the  Lbro  valley  is  forme<:l  by  the  valley  of  the  Jalon,  which 
has  thus  always  formed  a  military'  route  of  the  highest  consequence, 
and  is  now  traversed  by  the  railwav  from  Madrid  to  Saragossa. 
Farther  south  the  mountains  clustered  on  the  east  of  the  table-land 
(Si<;rra  de  Alharractn,  5<errania  de  Cuenca)  long  rendered  direct 
communication  between  Valencia  and  Madrid  extremely  difhcult, 
and  the  principal  communications  with  the  ea.<it  and  south-cist  are 
elTected  whi-re  the  southern  table- land  of  La  Mancha  (e.v.)  meina 
in  the  hill  eountiy  wUch  cwuiBCla  the  Imafior  of  Spam  irith  the 
Sierra  Nevada. 

In  the  south  the  descent  from  the  taUe-lamI  to  riw  vdey  of  the 
Guadalquivir  b  again  compantivdy  gnwlual,  hot  even  hen  in  As 
eastern  half  of  the  Siacm  Motaaa  ttm  paaaaa  at*  few,  the  mest 
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 int  being  vhc  Pui-rto  <1o  Despcilapcrros,  where  the  Rio 

MaRaAa,  a  >ul>-tribuur>'  ti(  the  Guadalimar,  has  cut  for  itself  a  deep 
vurii'  throi^  whkh  the  railway  ascends  frpmAwteliWM  to  Madrid. 
Between  Andalttaia  and  Eatremadura  farther wcat  the  communica- 
tion is  freer,  tlie  Siem  litocna  being  broken  up  into  series  o(  (mall 
chains. 

Of  the  mountains  belonging  to  the  table-land  the  most  continuous 
lycdnae  of  the  Cint.ibrijn  ctuin,  which  stretches  for  the  most  part 
_  from  cast  to  we«t,  parallel  to  the  Bay  of  Biscay,  but 

^^^^^^  ulttmatrijt  bciuia  imiad  tomida  dw  MMitli  between 
LnaaalGaficiateCAKTABUAHMoimTAiNs).  A  peculiar  feature 
of  this  dkain.  and  of  the  neighbouring  parts  of  the  table-kind,  i»  the 
number  of  the  paramerai  or  isolated  plateaus,  surrounded  bv  i^teep 
rocky  mountains,  or  even  by  walls  of  sheer  cliff.  The  bleak  cfistrirf^ 
of  Si,;iienzii  anrj  S<jna,  round  the  hiMdw.Hfr^  uf  the  IJuuro,  stjjarate 
the  mountains  of  the  Bo<alled  Iberian  system  on  the  m-rth-east  ot 
thetalite-land  fram  the  eastern  aortiaa of  thaoential  moimt.-iin  chains 
of  the  peninsula.  Of  these  cnalnfl,  to  whldl  Spanish  Ke<.>«(raphers 
give  the  name  Carpetano-V'etonica.  the  most  easterly  is  the  Sierra  de 
Ouadarrama,  the  general  trend  ot  whii-h  is  from  south-west  to  north- 
east. |(  i*  the  \fon)e!»  Cariwtani  of  the  ancicnt.s.  and  a  portion  of 
it  I  due  north  of  Madrid)  still  bears  the  n.inie  of  C.'arrietanos.  Com- 
posed almost  entirely  of  granite,  it  has  an  aspect  when  Mxn  from  a 
distance  hichly  chaiactariitic  of  the  mountaios  of  the  Iberian 
Peninsula  in  general,  ptewnting  the  appearance  of  a  saw-like  ridge 
(sUrra)  broken  up  into  numerous  sertions.  Its  mean  height  is  about 
5^50  ft.,  ami  iie.ir  i'.-.  ceiure  ii  li.ih  ilin-e  -■>iii>!nut-'i,  the  hii;hcit  (named 
the  Pico  de  PefiaUira)  rising  to  a  height  of  6910  (t.  The  chief  passes 
acraa*  the  Sierra  are  those  of  Soma«ierra  (4692  ft.)  in  the  north-east, 
Navacerrada  (5857  ft.),  near  Perialarj,  and  Cuadarrama  (5010  ft.), 
a  few  miles  farther  south  and  west ;  thc«c  arc  cros«-<J  bv  carriage 
roads.  The  railway  from  Madrid  to  Segovia  passes  through  a  tiinnci 
clr>4e  to  the  Ctiadarrania  h\v^n ;  and  the  railway  from  Madrid  to  Avila 
traverses  the  s<r.:tli  western  (Hirtion  of  tbc IWIgll  UuWgh Hieniark- 
able  aeries  of  tunncU  and  cuttings. 

A  ngion  with  a  hjgWyJiwigMlir  WiCu^  AUmI  irfA  Mb  and 

de 

Credos  farther  weaC  Thia  ia  the  loftiert  and  gaande^t  i^ierra  in  the 
whole  series,  fta  culnbiatiiic  point,  the  Plaaa  de  Alman^or,  attains 
the  height  of  87.10  ft.,  not  fitr  snort  of  that  of  the  highest  Cantabrian 
summits.  Us  K'lier.d  trend  is  east  and  west;  toward:,  the  south  it 
i  precipitously,  and  on  the  north  it  de=<cen<ls  with  a  somewhat 
entle  alone  towards  the  longitudinal  valleys  of  the  Tormes  and 
Atberche  which  separate  it  from  another  rugged  mountain  ranee, 
forming  the  southern  boundary-  of  the  paramera  of  .Avila.  On  the 
west  another  rough  .and  hilly  tr.ict,  similar  to  that  which  divide-,  il 
from  tlw  Sierra  de  (iuadairania  in  the  e.ast,  separates  it  from  the 
Siemt  de  Gata,  the  westernmost  and  the  lowest  of  the  Spanish 
sierras  belonging  to  the  scries.  These  hilly  interv'aU  fwtwecn  the 
more  continuous  sierras  greatly  fa«dlitatc  the  communicaiiim  between 
the  northern  and  southern  halves  of  the  Spanish  table  Ian<l.  The 
Sierra  de  GredfM  has  a  road  across  it  ronnectinR  .Avila  with  Tal.ivera 
lie  la  Reina  by  the  Puerto  del  Pico;  but  tor  the  nvjilpart  there  are 
only  bridle-paths  across  the  (>redos  and  Gata  ranges,  and  no  railway 
crosses  either  of  them,  although  the  line  from  Plaaenda  to  Salamanca 
sldru  the  Sierra  de  Credos  on  the  west.  The  Serra  da  Eatrella,  in 
Pbrtufal,  is  usually  r^arded  as  a  fourth  section  in  the  Carpetano- 
Vetoioca  chain. 

On  the  southern  half  of  the  table-land  a  shorter  series  of  sierras, 
consisring  of  (lie  Mnntes  de  Toledo  in  the  eiixt  (highest  elevation 
Tci.uiill.i-^,  4,S''7  ft  .1  and  the  sierras  of  Siin  Peilro,  Nloiitaiu  lie/  .md 
(  .11-1' i.ili.i[>c  in  the  west  (hiehcst  elevation  CalK.'/.;i  del  Mor<i,  .Sim  ti.), 
scjiaratcs  the  lia^ins  of  tnc  Tagus  and  Gua<iiana.  The  suiudern 
.system  of  mountains  txiunding  the  Iberian  table-land — the  Sierra 
Morena  (q.v.) — is  even  less  of  a  continuous  chain  than  the  two  systems 
la.st  tW-riKsl.  .As  already  intimated,  its  Ic.i.st  rontinuous  portion 
is  in  tlie  weu.  In  the  ea.tt  iwid  middle  |i.)iti(i:i  it  is  i-,)iii[.'iis<-<l  of  a 
countless  numlier  of  irregularly -disixiseil  undiiUting  nmunl-iins  all 
nearly  equal  in  height. 

Even  more  important  than  the  mountains  bounding  or  crossing 
the  ttMr  hnd  am  tbone  which  are  connected  with  it  only  at  their 
«Mtmniitles;  rlt.  the  Pyrenees  (9.*.)  in  the  n(irth.«ast,  the  Sierra 
Nevada  ig.v.)  and  the  coast  ran]^  in  the  south.  The  transverse 
valleys  of  the  Sierra  Nevada  open  southwards  into  the  mountainous 
longitudimtl  valleys  of  the  Alpujarnis  (7.1',),  into  which  open  also  on 
the  other  »ide  the  iransverNc  \  ;dlevs  from  the  most  easterly  of  the 
coast  sierras,  the  Sierra  Contnvicsa  and  the  Sierra  de  Almijara. 
These  ranges  are  continued  farther  twestby  the  Sierra  de  Alhama  and 
Sierra  de  Ahdalajiz.  Immediately  to  tne  we«l  of  the  l.i.«t-named 
sierra  is  the  Rorse  of  the  Giiadalh>)ne,  which  affords  n  pci^sage  for 
the  railw.iy  frotii  Mala>:a  to  ('nrijnva:  ami  l<--vond  that  ^;^|^,;c.  to  the 
west  and  south-west,  the  Scrrania  de  Kr>nrh,  a  mountain  prnup 
difficult  of  access,  stretches  out  it.s  sierra-  in  t'.l  diroiiiuw.  To 
Spanish  geographers  the  cixist  ranKt>s  just  mentionetJ  are  known 
collectively  as  the  Sierra  Penifwtica.  Althou^  not  comparable 
in  altitude  with  the  F|yrenee»  (highest  summit  Aneto,  ri,i68  ft.)  or 
the  Sierra  Nevada  (highest  summit  Mulhacen.  11.411  ft.V  the  roast 
ranges  frequently  attain  an  elevation  of  over  5(kx)  ft.,  .md  in  some 
I  of  over  6000  ft.  North-east  of  the  Sierra  Nevada  two  small 


ranges,  .Alcaraz  ami  l-a  Sagra,  ri  #  with  remarkable  abruptness  froa 
tbejtlateau  of  Murcia,  where  it  merges  in  that  of  the  inieriur. 

Tnemlynniamoitaatkvliadvtfigiitof  Spain  are  tho>«  of  thu 
Ebro  and  the  GuMlilQtdvir.  The  Ebio  valley  occu|»es  the  angle  la 
the  north-east  between  the  Pyrenees  and  the  central  # 
table-land,  and  is  divided  by  ranges  of  heights  proceeding  vmOtn. 
on  the  one  side  from  the  Pyrenees,  on  the  other  from  the 
base  of  the  Munr.i>'i:),  iriti»  two  (.M>rfions.  I  hu  upj'erniost  lA  tliese,  a 
plateau  of  between  1000  and  1300  ft.  above  sea-level,  tit  only  about 
one-fourth  of  the  siae  of  the  remaining  portioa,  which  is  chinly  knr- 
land,  but  is  cut  off  from  the  coast  by  a  highland  tract  connecting  the 
interior  tjible-land  with  spurs  from  the  JN'rcnces.  The  Guadalquivir 
basin  is  likewise  divided  by  the  ronfigiuaiion  of  the  ground  into  a 
small  up|ier  (xirtion  of  eonsiderable  elevation  and  a  nun  h  l.itger 
lower  portion  mainly  lowland,  the  latter  coniptfsesi  from  S<'\ille 
downwards  of  a  perfectly  level  and  to  a  Large  extent  unhealthy 
alluvium  {Las  Marianat).  The  division  between  thssa  tmo  aactioaa 
is  indicated  by  the  chanfe  in  the  coune  of  the  main  straaBi  tnm  a 
due  westerly  to  a  more  aouth-twesterly  direction. 

The  main  water-parting  of  the  Peninsula  is  everywhere  near  the 
edge  of  the  tnble-Und  on  the  north,  east  and  south,  and  hence  de- 
K-ribes  a  semicircle  with  the  con\e.xity  to  the  ea.st. 
There  are  five  great  rivers  in  the  Peninsula,  the  Taaus 
(Spanish  Tajo,  PortogMasa  Tgo),  Doupo  (Sfwuah 
Duero),  Ebro,  Guadiana and  Gna&liiidvir,  all  of  wnich  rise  In  Spefn. 
'Ilie  bbro  alone  flows  into  the  Mediterranean,  and  the  Ebro  and 
Guadalquivir  alone  belong  wholly  to  Spain;  the  lower  counics  of  the 
Tagus  and  D<mro  are  l>i>unde»l  by  Portuguese  territory;  and  the 
lower  Guadiana  tiows  p.irtly  through  Portugal,  partly  along  the 
frontier.  The  Tagus  rises  in  the  Montcs  Univcrsales  on  the  Kirders 
of  Terud,  and  flows  in  a  westerly  diRCtion  until  it  enters  the  Atlantic 
below  Listwn,  after  a  total  coane  of  565  m.  The  Douro  (41*5  m.) 
and  the  Ebro  (466  m.)  flow  respectively  south-west  to  the  .Atlantic 
at  OjKjrio.  and  south-east  to  the  Mediterranean  at  Caj*  'lortosa. 
from  their  sinirces  in  the  great  northern  watershed.  Ilie  (iuadlana 
(510  m.  l  pasM-.  west  and  south  through  l_a  Maticha  and  .Andalusia 
to  fall  into  Cadiz  13ay  at  Ayamonte;  and  the  Guadalquivir  (360  m.) 
takes  a  similar  direction  from  its  headwaters  in  jaen  to  Sanlucar  de 
Barrameda,  where  it  also  enters  Cadiz  Bay  farther  south.  There 
five  rivers,  .as  als<i  the  smaller  Jiirar  and  Segura.  which  enter  the 
Me<liter:a:'.ean,  ,iie  lully  dc.siril«il  in  ■ii.ii.ue  artiiles.  Wiih  tl;e 
exception  of  the  Guadalquivir,  none  of  them  is  of  great  ser\'ice  for 
inland  navigation,  ao  far  as  they  lie  within  the  S|ianiA  fraaticr. 
On  the  other  hand,  thoae  of  the  cast  and  south  ate  of  great  value 
for  irrintion,  and  the  Jficar  and  Segura  arc  employed  in  floating 
timber  from  the  Serranta  de  Cuenca.  The  only  considerable  lakes 
in  Soiiin  are  three  coast  lagoons — the  Albufera  (fl.f.)  de  Valencia, 
tlw  Mar  Menor  in  Murcia  and  the  Laeuna  de  la  Jand.i  in  Cadi;: 
l)ehind  Cape  Trafalgar  (see  MuRCiA  ami  Cadu}.  Small  alpine  and 
other  lakes  are  nunMRMS.  and  sonl  salt  Ubm  axa  to  be  uiind  ia 

every  steppe  region. 

Geology. — GeologicaHv  the  Spanish  Peninsula  consists  of  a  neat 
massif  of  ancient  rock,  bordered  upon  the  north,  east  ai>d  soutli  by 
rones  of  folding  in  which  the  Me™?ox  and  early  Tertiary  beds  are 
involved.  The  tnassif  is  coniin.fcd  of  .Anhcan.  I 'alaetaoic  and 
eniptive  rocks,  partly  concealed  by  a  rovcring  oi  IVniary  stmta. 
but  characterized  by  the  absence,  excepting  mi  it^  rr.arginv,  of  anv 
marine  de|)osits  of  Mesozoic  age.  It  stretches  from  Galicia  and 
Asturias  on  the  north  to  the  valk:y  of  the  Cuadalqui\'ir  on  the 
south,  and  includes  the  mountains  of  Castile,  the  Sierra  de  Toledo 
and  the  Sierra  Morena.  The  rorks  which  form  it  are  often  strongh 
folded,  but  the  lul  linj;  is  of  ar.i  imt  (ia!c  and  strikes  ol  liqueh  arross 
the  miuisif  and  has  had  no  influence  in  determining  its  outline.  The 
massif  is  in  fact  merely  a  fragment  of  the  great  Hercynian  mountain 
system  which  was  formed  acriMS  Europe  at  the  cloec  of  the  Carboni- 
ferous t>eriod.  During  the  Mcsaaoic  era  this  mountain  chain  was 
shattered  and  large  portions  of  it  sank  beneath  the  sea  ai>d  were 
covered  by  Mesozoic  and  Tertiary  strata.  f!ut  other  fragments  still 
ro-.e  .il)ov^  the  waves, and  of  these  the  groat  nia^Mf  of  Portugal  and 
we.stcrn  Spain  was  one.  Around  il  the  deposits  of  the  Jurassic  and 
Cretaceous  teas  were  laid  dmni:  and  dnrtiig  the  Tertiuy  era  they 
were  cfushcd,  together  tmh  the  earlier  Tertiary  beds,  against  the 
aiicicnt  rocks,  and  thus  formed  the  folded  zones  of  the  Cordillera 
Detica  on  the  south,  the  hills  of  southern  Aracon  on  the  east  and  lite 
Pyrenees  on  the  iM>rth.  The  intervening  plains  and  plateaus  are 
now  for  the  most  part  covered  by  Tertiaiy  dqiodla,  wUdk  ako 
spread  over  much  of  the  ancient  massif. 

Archean  rocks  are  exposed  in  the  nntk  «f  the Fwinsuli.  purtku- 
lariy  along  the  great  Pyrertean  axis,  in  Galieia,  Estremadura,  the 
Sierra  Morena.  the  Sierra  Nevada  and  Serrania  de  Ronda.  They 
coniiist  of  granites,  gneisses  and  mica-schists,  with  talc-schists, 
aniphibolite''  and  cij'stalline  limestones.  The  otrir^t  F'alacoroic 
strata  arc  referred,  from  their  included  fo-.-'.K.  to  -lie  <  .mihrian. 
Ordovician  and  Silurian  systems.  They  range  through  a  vast 
region  of  Andalusia,  EaticmadunBi  CaatHe,  Siuamanca,  Leon  and 
Asturias.  and  along  the  flanks  of  the  Pyrenean  and  Cantabrian 
rhain.  They  consist  of  slates,  grevwarkea,  quartzitcs  and  Hiaba-^es, 
(irits,  quartzites,  shales  and  lintestoiies  referable  to  the  Dcs  iini.in 

system  are  found  in  a  few  scattered  area*,  the  largest  and  most 
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fossiliferous  of  these  occurring  in  Asturiaa.  The  Lower  Carboni- 
ferous rocks  of  Spain  coMwt  partly  of  UmcstonM,  and  paitly  o(  ihalaa, 
sandstones  and  oongkxnerates  like  the  culm  oif  Devonfaiiv.  It  is 
in  the  culm  of  the  province  of  Huelva  that  the  celebrated  copper 
mines  of  Kio  Tinto  are  worked.  The  UpperCarboniferouB  is  fonned 
to  a  large  extent  of  sandstones  and  shales,  with  seams  of  coal :  hut 
be<l.s  of  matsivf  linipsdmes  are  often  intercalated,  and  some  of  these 
contain  Putuiimi  and  other  fossils  like  those  of  the  Russian  Fusulina 
Tte  vatMB  n  noit  aliaMwahr  (kwelo|ed  in  the  noith. 


oootinuoutly  tmn^  the  pranriacM  of  Leon.  Fiicaek  aod 
Anodier  tnet,  abiMit  500  M|.  knamabM  la 


St}ur^  Cambrtmn 
Plrtaule  Koctu 


from  the  pro\  inrc  of  CnrHovn  into  that  of  Badajoz.  It  is  in  this  area 
th.u  ilic  :iii[ii:.r!.nii  t  .  ..il  : li  ;  1. ,  il  I'onarroja  arc  found.  There  are 
other  smaller  areas  cunCdining  httle  or  no  coal,  but  »howing  by  ihc 
included  i^nt-reroains  that  tiw  sttata  oadmibtedly  bebng  to  the 
^rboniferous  system. 

The  Permian  is  probably  represented  by  some  of  the  red  sand- 
*tinK-<,  conglomerati'>i  and  shalfs  in  the  P>'rences,  in  the  Scrrania  do 
CuLTn-a,  and  in  Andalusia.  The  Triassic  sy*teni  is  well  devolnjieti 
in  ihf  KDftli  of  ihi-  iM-r.in^iila  along  the  Cantabrian  chain  and  east- 
wards to  the  Mediterranean.  It  is  composed  of  red  and  \'aric{;aied 
■■mlllliliw  doloiBites  and  marls,  traversed  in  aome  places  by 
opMtleia»«uidcoRtaininKdepositsof  K>'psura,ani8oniteaiid  rock- 
salt.  It  tfana  WMinbles  the  Trias  of  England  and  Gomany.  In  the 
M>uth-eaat,  hoiievei,  and  at  the  mouth  of  the  Ebro,  limestones  arc 
found  contatninR  a  fauna  similar  to  that  of  the  alpine  Tria.s.  These 
strata  are  overlain  by  niomlicrs  of  the  Jurassic  series,  which  arc 
especially  conspicuous  in  the  caitern  part  of  the  peninsula  between 
uatUcwtd  Aragon,  along  the  Mediterranean  border.  In  Andalusia, 
and  likewise  along  the  flanks  d  the  Pyrenees.  The  Jnrassic  of 
Aadalnii  belongs  to  the  Mediterranean  facies  of  the  system;  the 
Jtinaiic  of  the  rest  of  Spain  is  more  nearly  allied  to  that  of  north- 
western Europe.  The  Cretaceous  system  is  di*;tribute<l  in  four  great 
districts:  tho  lari;<"<t  of  these  extends  th^ou^;h  the  kitiL'doms  of 
Murcia  and  Valencia :  a  second  stretches  between  the  two  Ca.stiles:  a 
third  i.s  found  in  the  Basque  Provinces  and  in  Asturias;  and  • 
fourth  spreads  out  along  the  southern  slopes  of  the  PyTenecs  from 
Navarre  to  the  Meditenancan.  The  lower  memben  of  the  Creta- 
ceous series  include  an  important  fresh-water  formation  (sandstones 
end  days),  which  extends  from  the  Cantabri.nn  coast  through  the 
provfaices  of  Santa.-'.dcr,  liiirRo^.  Soria  and  Loprofio,  and  is  suppo-scd 
to  lepnscnt  the  Kn^Ii'^h  Wi-aldcf.  series.  The  hinhcr  members 
OOmprise  m.x5sive  hippiiritc  linic-toriL-?.  ar.d  in  the  Pyri.i>cai'.  ili-^trict 
npcoentatives  of  the  upper  subdivisions  of  the  system,  including 


_   J  of  Tertiaiy  age  cover  mther  mora  than  a  third  of  Spam. 

TiMnr  are  divii3>Ie  into  two  great  series,  according  to  their  mode  of 
erigfa  ia  the  tea  or  in  fresh-water.  The  marine  Tertiary  accumu- 
lations commence  with  thos*?  that  are  referable  to  the  Enrenc  series, 
ci>n=istinK  of  nummulitic  liniotonc.  marls  and  sijiicous  sand- 
stonos.  These  strata  are  de\cli)()etl  in  the  ba.»in  of  the  Ebro,  and 
in  a  belt  which  extends  from  Valencia  through  Mttida  and  Andalusia 
to  Cadiz.  Marine  Miocene  deptmta  occupy  some  small  tracts, 
capedally  on  the  coast  of  Valencii.  But  most  of  the  sandy  Tertiary 
loekiof  that  district  ate  Pliocene.  The  Tertiary  strata  of  Andalusia 
aie  apedaliy  aotewocthyfaroootaimiigthe  native  stiver  of  Hemrias. 
wUci  biraad  la  a  Pliocene  bad  hi  tie  iom  of  flulna,  nMdksand 


crystals.   But  the  most  extensive  and  interesting  l'eniar>'  accumu- 
latMos  an  thott  of  the  gnat  lakH  wUch  ia  OUnoeaa  I 
time  spread  over  so  lai^  an  expanse  of  the  table-land. 

of  fresh-water  covered  the  centre  of  the  oouatty,!  _ 
of  the  jEbro.Jucar,  Guadalaviar,  Guadalquivir  and  TaglMt  Tlwy 
have  left  behind  them  thick  deposits  of  d^lfM,  OWllli  QpiMMI  aao 
limestone,  in  which  numerous  T'*^'**  nf  tho  hiart  anhaall  uf  Ae 

time  have  been  preser\ed. 

Quaternarv  deposits  spnad  over  about  a  tenth  of  the  ana  of  the 
country.  The  largest  tract  of  than  is  to  be  seen  to  the  south  of 
the  Canubrian  chain;  but  another,  of  hardly  inferior  extent. 
Rattles  the  Sierra  de  Guadanama,  aiid  sfweads  out  over  the  great 
plain  from  Madrid  to  C.\reres.  Some  of  these  alluvial  accumula- 
tions indicate  a  fi>riner  ^ircatcr  extension  of  the  SOOWficlds  that  arc 
now  BO  restricted  in  the  Spanish  sierras.  Remains  of  the  reindeer 
are  found  in  cavn  in  the  Pyrenees. 

Eruptive  racks  of  many  different  ages  occur  in  different  parts  of 
Spain.  TIk  BMMPt  iaipoftant  tract  covered  by  them  Is  that  which 
stretches  frem  Cape  Ortegal  to  Cnna  in  Estremadura  and  sprcad.^^ 
over  a  larpc  area  of  Portugal.  Thiy  likowiNe  appear  in  Ca»tile, 
t'iiri:;iii«  thu  sierras  of  Gre<los  and  Guailiirrama ;  farther  south  they 
ri>c  in  the  mountains  of  Toledo,  in  the  Sierra  .\lorena,  and  across 
rile  pf  i'.'inces  of  t'ord<i\a,  Se%  ille,  iliicl\,i  ami  Hadajoz  as  far  as 
Lvora  in  Portugal.  Among  the  minor  areas  occupied  by  them 
may  be  especially  mentioned  those  which  occur  in  the  Trinssie 
districts.  Of  rocks  included  in  the  eruptive  series  the  tnoat  abundant 
is  granite.  There  occur  also  quartz-porphyry  (Sierra  Morena, 
Pyrenees,  Ac),  diorite,  |K)rf>hyrite,  diabit;*  (well  developed  in  the 
north  of  .Andalusia,  whore  it  ' 
the  Sicrr.i  Morcn.a), 


whore  it  plays  a  t;reat  part  in  the  structure  of 
ophite  !  f'\  rcn<'H  !,.  (  .idizl.  x  rjientine  (forming 
in  the  Serrania  de  Kunda),  t  ° 
Tlia  last  ionr  racb  occur  as 


an  enormous  maw  in  the  Serrania  de  Kunda),  trachyte,  liparite, 
andesitai  basait>  Tlia  last  ionr  locb  occur  as  a  voicaaic  serin 

distributed  in  tfane  diicf  diitiicta— that  of  Cmpe  (kto,  includhig 

the  south.«ast  of  Andalusia  and  the  south  cm  Murcia,  that  of 
Catalonia,  and  that  of  La  Mancha. 

ClimaU. — In  aaordance  with  its  southerly  position  and  the 
\ariety  in  its  suiierhcial  ri>ntipuratiiin,  S|">ain  presents  williin  its 
liorders examples  of  e\'ery  kind  of  climate  to  be  found  on  the  northern 
hemisplicre,  with  the  sole  exception  of  that  of  the  torrid  zone.  As 
regards  temperature,  the  heart  of  the  table-land  is  characterixed  by 
extremes  as  great  as  arc  to  be  met  in  almost  any  part  of  central 
FCurope.  The  northern  and  north-western  maritime  provinces,  on 
the  other  hand,  have  a  climate  as  equable,  and  as  moist,  as  that  of 
the  west  of  England  'T  S  i  i  l.ir.d. 

Four  zones  of  cliniiite  are  di-.tiriguished.  The  first  lonc  is  that 
of  the  table-land,  with  the  greater  part  of  the  Ebro  basin.  This  is  the 
zone  of  the  greatest  extremes  of  temperature.  Even  in  summer  the 
nights  are  often  dccide<Jly  cold,  and  on  the  high  paramcras  it  is  not  a 
rare  thing  to  sec  hoar-frost  in  the  morning.  In  spring  cold,  wetting 
mists  occasionally  envelop  the  land  for  entire  davs,  while  in  summer 
the  sky  is  often  perfectly  clear  for  weeks  together.  At  all  seasons 
of  the  year  sudden  rhani^es  of  tomfn  iai  lire,  tn  the  e.xient  o(  from  .jo* 
ti-)  50°  F.,  arc  n'lt  infroc;neiit.  I  lie  air  i?  cMrcniety  dry,  which 
is  all  the  more  keenly  felt  from  the  fact  that  it  is  almost  constantly 
in  motion.  At  Madrid  (a  i  so  ft.  above  sea-levd)  it  freexes  so  hud 
in  December  and  January  that  skating  is  earned  on  on  the  sheet  of 
water  in  the  Btien  Retiro;  and,  as  winter  throughout  Spain,  except 
in  the  maritime  pro\'inces  of  the  north  and  north-west,  is  the  season 
of  greatest  atmospheric  prtn-ipitation,  snowfnll>.  are  frequent,  though 
the  sniiw  M-ldom  lies  long  cm  ejil  at  tu^;h  cle% .1 1 ioii'..  The  summers, 
on  the  other  hand,  are  not  only  extremely  warm  but  almost  rainless, 
the  sen-wind^  being  deprived  of  their  raoiatHnaa  tin  odfeaf  tin 
plateau.  In  July  and  August  the  plains  of  New  CastHe  and  Estre- 
madura are  sunburnt  wastes:  the  ro.id.s  arc  several  inches  deep  with 
dust;  the  leaves  of  the  few  tox-s  are  witliered  and  discoloured;  (lie 
atmosphere  is  filled  with  a  fine  dust,  producing  a  h.ize  known  as 
calinn,  wliii  h  converts  the  blue  of  the  sky  into  a  dull  prey.  In  the 
Efeater  part  of  the  ICbro  basin  the  heat  of  summer  is  even  more 
Uilense,  The  twcltn  mostly  steppe-like  valley  with  a  bright- 
coloured  soil  acts  like  a  concave  mirror  in  leflecUn^  the  sun's  rays 
and,  ni<ire<  A  er.  the  mountains  and  highlands  fcw  whldl  the  vallcy  is 
encl<i--»-<l  ]irr\cnt  to  a  large  extent  the  access  of  innds. 

The  second  zone  is  that  of  the  Mcililerranean  provinces,  exclusive 
of  those  of  the  evlrenie  sDUth.  In  thi.s  i.nu:  ihc  extiemcs  of  tcni- 
[xrrature  are  less,  though  the  summers  here  uls<j  are  warm,  and  the 
winters  decidei'.ly  rool,  especially  in  the  north-cast. 

The  southern  zone,  to  which  the  name  of  African  has  been  given, 
embraces  the  whole  of  Andalusia  as  far  as  the  Sierra  Morena.  the 
southern  half  of  Murcia  and  the  province  of  Alicante.  In  this  xone 
tliere  pfevails  a  genuine  sub-tropical  climate,  with  extremely  warm 
and  almost  rainless  summers  and  mild  winters,  the  temfwniture 
hardly  c\'cr  sinking  below  freezing-iKiint.  The  hottest  part  of  the 
region  is  not  the  most  southerly  district  but  the  brignt-colouTe<i 
steppes  of  the  coast  of  Granada,  and  the  plains  and  liill  terraces 
of  na  aMth-eait  coast  from  Almeria  to  Alkante.  Snow  and 
fraet  an  nan  nidly  known.  It  n  nid  that  at  Malaga  snow  falls 
only  about  once  in  twenty-five  years.  The  winter,  in  fact,  is  the 
season  of  the  brightest  vtsetation:  after  the  long  drought  of  summer 
tiie  mnface  jgeta  oovetca  once  mon  in  Ute  autumn  with  a  fresh 
varicAwitii  brigbt<colourad  flmnn,  aad  to  it  nmalna  the 
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On  tte  other  lumf.  tha  eaatem  part  of 
i*  the  out  of  Spain  which  is  liable  to  be  visited  from 
t  to  tioiie  bv  tne  aooKhing  ttvteke,  the  name  given  in  Spain  to  the 
XO|  MM  v/ell  aa  b>'  the  solano,  a  moist  and  Ics-s  noxious  cai^t  wind. 
The  fourth  zone,  lluit  oi  the  north  ami  uniih  wisi  mariiinic 
provinces,  presents  a  nvarkcd  contrast  to  all  the  others.  The 
ttmpeniture  i»  tnild  and  equable:  tbe  laina  ave  abundant  all  the 
year  round^but  tall  chiefly  in  autumn,  as  in  the  west  of  Europe 
generally.  Itoin  bloom  in  the  gardens  at  Christmas  as  plentifully 
as  in  summer.  The  <  hicf  druwbuck  of  the  climate  is  an  cxcusf.  of 
rain  in  some  parte,  cs^xcialiy  in  the  west.  Santiago  de  Coaipostcla. 
fur  oNarii,!  i ,       f  ii<   <i  the  Mghett  nlnfaUa  on  the         ~*  of 

EuruiK  Imx-  talik-  Ix-low). 

The  Aeurcs  ijivcn  in  the  following  tabic'  although  linicd  caly  on 
data  of  short  periods  (from  3)  to  30  years),  will  help  to  illiutmta  the 
praceding  ceMral  remarks.   Greenwich  it  added  lor  tin 
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fUtrti.  -'lhi-  v<;j;fl,iti<iii  (il  Sp.uu  c.vhiliiis  a  variety  in  r,-ii;iiiiii; 
with  the  diflcTcnccs  of  climate  just  dt-<  rilM'd.  The  number  «>1 
tru'.i  nil  -.piM  ics  i-i  oxf eplionally  large,  the  number  of  moootypic 
1  the  Peninsula  greater  ifian  in  any  other  part  of  the  Mediter- 
lin.  The  endemic  species  arc  naturally  mo»t  numerous 
In  the  mountains,  and  above  all  in  the  loftiest  ranges,  the  Pyrenees 
and  the  Sierra  Nevada;  but  it  i?  a  i)e<  uliarity  o(  the  Spanish  table- 
land, as  compared  with  the  pl.iins  and  lablc-lands  of  ceiil  r.il  Kuropr. 
that  it  also  possesses  a  considerable  luiiiilH  r  of  endemic  plants  and 
plants  (if  ixtnmely  restricted  range.  This  fact,  however,  is  also 
in  harmony  with  the  physical  conditions  above  di-scribed,  Uing 
■ipiaiaed  vjr  the  local  vwietiea,  not  only  of  climate,  but  also  of 
aoSi  Altogether  no  other  country  in  Europe  of  e()ual  extent  ha!> 
•O  great  a  wealth  of  species  as  Spain.  According  to  the  Prodromti^ 
Jbne  hispanicae  of  \Villkomm  and  Langc  (completed  in  i8»ol.  I'.t- 
number  of  species  of  vascular  plants  then  ascertained  to  cxi&t  in  the 
country  was  ,^096. 

Spain  may  be  divided  botanically  into  four  provinces,  corrcspond- 
iflg  to  the  four  climatic  zones. 

in  the  table-land  province  (including  the  greater  part  of  the 
Ebro  valley)  the  Rora  is  compoiscd  chiefly  of  spccien  characierLstic 
of  the  Meoitenanean  region,  and  largely  of  species  confined  to  the 
Peninauia.  A  jH-<  uliar  rhararter  i.s  impartetl  m  the  veKciation  of 
this  province  by  tin.-  (;rnuih  n\ir  l-ii^.f  traits  iii  fveri;r<fn  sliniiis 
and  large  herbaceous  plants  belonging  to  the  Cistitveac  and  Labiatae. 
Ali  as  cowred  by  the  Cistineae  are  known  to  tlieSpanlaidaaa  j<ir<ii». 
and  are  particularly  extensive  in  the  Mancha  Alta  and  on  the  sIoik-s 
of  the  Sierra  Morena,  where  the  ladanum  bu.'ih  {Cistus  ladani/rrus) 
is  specially  abundant :  those  covenxl  by  the  L.abialae  are  known  as 
tamUlares'  ((rimx  tomilio.  thvmel.  and  «*cur  chiefly  in  the  f^iuth. 
south-west  and  east  of  ilii-  t.ilili  -land  of  New  Cn  -;il<-.  In  tin-  <  <  iitr.il 
parts  <if  the  s;iiiu'  tahli-  lnnil  huge  thistles  (such  as  the  Onupordum 
ntrvosum).  rcntaiiri  I-.,  artemisiaa  and  Other  Compotiitac  are  scattered 
iagreat  piolusion.  I'  rom  the  level  partaof  these  tablc-bnds  trees  are 
alnMMt  cntiniy  abaent.  On  the  lofty  parameras  of  Soria  and  other 
parts  of  OM  Castile  the  vegetation  naa  an  almost  alpine  character. 

The  southern  or  African  province  is  distinguished  chiefly  bv  the 
abundance  of  plants  \i.liich  have  their  true  home  in  North  .Ulrica 
(a  fart  expLiincd  by  the  geologically  recent  land  connexion  of  Sj-wiin 
wiih  that  continent),  but  is  also  remarkable  for  the  octurrencc 
within  it  of  numerous  if^stern  pknts  (natives  of  Syri^i  and  Asia 
Minor),  and  ptanta  betonging  to  South  Africa  and  the  Cana'-ies,  as 
wen  as  natives  of  tropjcal  America  which  have  l>ecomc  naturalized 
here  (tee MKrtculfurc).  In  the  maritime  p.irtsof  Malaga  am!  CiraiuKla 
the  vegetation  is  of  almost  tropical  richness  and  Uauty.  while  in 
Mnrrli.  .Miiantc  and  Almerli  the  as|x\t  is  truly  .Mrir.in.  fertile 
oases  apjx  aring  in  the  miilst  of  rocl-;v  rt>  nr  ii.irri.  n  steppes. 
A  pei-uliar  vegetation,  consisting  ntainly  of  low  shrubs  with  lleahy 
glaucous  leaves  {Inula  critkmoiiitt,  Ac),  covm  the  awanpa  of  the 
Guadalqui\-ir  and  the  salt-marshes  of  the  soutb-wert  coast.  Ever\  - 
wlicre  on  moist  aastdy  ground  are  to  be  seen  tall  thickets  of  Arumh 
donox. 

rh«  Meditcrranenn  province  is  that  in  which  the  vegetation 
a-^rees  most  cloM>ly  with  that  of  aouthern  Fiance  and  the  hwrianda 


of  the 


(GENERAL  SURVEY 
region  generally.  On  tfa  hHMr  aiopea  of  the 


'  By  coavaraioa  faom  Th.  Fncber'a  KUma  in  MUtdrntfUMtr. 


mountains  and  on  all  the  parts  left  uncultivated  the  prevailing  fom 
of  vegetation  consists  of  a  dense  growth  of  afamhawltD  thick  tcathery 

leaves,  such  as  arc  known  to  the  French  as  maquis.  to  the  Italians 
as  maechie,  and  to  the  S|iani,ircl»  a»  montt  imjo,'  il  .  uhich,  how- 
ever much  they  resemble  each  other  in  external  appearance,  beluif 
botanically  to  a  great  variety  of  tamiliea. 

The  northern  maritime  province,  in  accordance  with  its  cliaute, 
has  a  vegetation  resembling  that  of  central  Europe.  Here  only 
are  to  be  found  rich  grassy  meadows  covered  with  flowers  such  as 
arc  seen  in  lOnplish  fields,  and  hi  re  only  do  forests  of  o.ik,  beech  and 
chestnut  ciiver  a  lar>;f  |ii ii| ;■: ii I ;ini  of  the  are-i.  I  hi'  i  v i ra<.>rdinafy 
abundance  of  fern'-  (as  in  wtsstcrn  France)  is  likewi'*  charatterisiic. 

The  forest  area  of  Spain  is  rdatively  small.  The  whole  tx;int 
of  forests  is  estimated  at  little  more  than  7)  million  acres,  or  less 
than  6%  of  the  area  of  the  kingdom.  EvcrgTecn  oaks.  choMaala 
and  conifers  are  the  prevailing  trees.  The  cork  oaks  of  the  SOUdlCfa 
provinces  and  of  Catalonia  are  of  immense  value,  but  the  groves 
nave  sufTcrcd  greatly  from  the  rei  klc-s.s  »ay  in  which  the  produce 
is  collected.  .-Xniong  other  ( haiai  inisiii  tni  s  are  the  Sjianish 
pine  (Pinui  hhjianuii).  the  CorMi  an  pine  (P.  Liiruia).  the  Pmsapo 
fir  (Abies  Ptnsapo),  and  the  Quirrius  J  ozsa,  the  last  belonging  to  ibe 
slopes  of  the  Sierra  Nevada.  Beside*  the  dai»iMlB  the  maif-pdia 
grows  spontaneously  in  some  parts  of  the  aiiitth,  but  It  nowfaoe 
makes  up  a  large  element  of  the  vegetation. 

The  Spanish  step|>cs  deser\e  a  s^K-cial  notice,  since  they  arc  not 
confined  to  one  of  the  four  botanical  provinces,  but  arc  found  in 
all  of  ihein  exiept  the  last.  Si.v.  <iiii-.iilir.Lhle  .s!e|)|)i'  regions  .ire 
counted:  (l)  that  of  Old  Castile,  situated  to  the  south  of  Valladolid, 
and  ceiwpoewi  diiefly  of  hills  of  gvMimi  (>)  that  of  New  Castile^ 
in  the  south-east  (including  parts  of  La  Mancha) ;  (3)  the  Aragonese, 
occupying  the  upper  part  of  the  basin  of  the  Ebro;  (4)  the  uttoid, 
stretching  along  the  south-east  coast  from  .Micantc  to  the  neighbour- 
hiHxi  of  .Almeria;  (5)  the  Granadine.  in  the  east  of  l'p()er  .AndaluMa 
I  tile  former  kingdom  of  Granada);  and  (6)  the  Baclic.  in  Lower 
.'Xiulaluiua,  on  both  sidcii  of  the  valley  0/  the  Jenil  or  GeniL  All  of 
these  were  ori^nally  salt-stcppcs,  and,  where  the  aotl  it  ttill  higUy 
impregnated  with  salt,  have  only  a  sparse  covering  of  ahruba,  ooatly 
members  of  the  Salsolaceae.  with  thick,  ereyi.^h  green,  often  downy 
leaves.  A  different  aspect  is  presented  by  the  grass  steppes  « 
Munia,  l.a  Mancha,  the  plateaus  of  CuaJix  and  ilucscar  in  the 
province  of  Granada,  &c..  all  of  which  an-  1  >i\ ered  ddcCy  with  the 
valuable  esparto  grass  (Slacrochloa  lenacisstmo}. 

Found.— The  Iberian  Peninsula  belongs  to  the  Mediterranean 
sub-region  of  the  Palaearctic  region  of  the  animal  kingdom.  The 
form*  that  betiwr  African  affinities  are  naturally  to  be  found  chiefly 
in  the  aoath.  Among  the  mammals  that  f.-ill  under  this  head  are 
the  common  genet   {Ger,rt!a  vul^ari^),   which  extends,  however, 
|)ii'ti\  f.ii  HMtlli,  ruui  i-.  found  alsi")  in  the  south  of  France,  the  fallow- 
deer,  the  jxircupine  (very  ran-),  and  a  sriecies  of  ichneumon  illftptiUs 
Wtdilrinttonii),  which  is  confined  to  the  Peninsula,  and  is  the  only 
European  species  of  this  African  ^nus.  The  magot  or  Oarbar^'  a^ 
(Inutts  tcawlatui),  the  sole  species  of  monkey  still  found  wild  in 
Europe,  is  also  a  native  of  Spain,  but  only  sur\nves  on  the  rock  of 
Gibraltar  {i}  v.).  Of  the  mammals  in  which  Spain  shows  more  alTinity 
to  the  fauna  <if  cuiitral  and  northern  Europe,  s<jnie  of  the  most 
characteristic  are  thi  S|>anish  lynx  {Lynx  pardmus).  a  siKx  ics  confined 
to  the  Peninsula,  tlie  S)mnish  h.ire  {Lepus  madrUfmisj.  and  the 
species  mentioned  iu  the  article  PvRESEBS.    The  birds  of  Sjwin 
are  very  numerous,  partly  because  the  Peninsula  lies  in  the  route 
of  those  birds  of  passage  which  cross  froin  Africa  to  Europe  or 
Eurojie  to  .\frica  bv  way  of  the  Straits  of  Gibraltar.    Many  species 
belonging  to  central  Kurofie  winter  in  Spain,  especially  on  the  south- 
eastern coasts  and  in  the  valley  of  the  f  ■uailalnuivir.  Innumerable 
.si;i|i<'  an-  killiil  in  the  ( iuad.ilcuii\ir  valley  ar.d  bro\i,;ht  t.i  the 
market  of  Seville.    Among  the  birds  of  prey  may  l)c  nientioocd, 
beside*  the  cincieaiMaiid  beanied  vultuna,  the  Spanish  vulturet  Cyfa 
occidtnlalit).  die  African  or  l^yptiaii  vulture  llfeopkmt  peroMh 
terus).  which  is  found  among  ah  the  mountains  of  the  Peninsula, 
(he  Spanish  imperial  eagle  (^4«jb  AioUerU),  the  short-toed  eagle 
{Ctrraflus  f^allirus),  the  s/mthern  eagle-owl  (Bubo  alhfniensis),  and 
>'arious  kites  and  falions.    Among  gallinaceous  birds  W-sidi-*  the 
rcd-lcgged  partridge,  which  is  met  with  everywhere  on  the  steppes, 
t  here  are  found  also  the  Ptendtt  akhita  and  P,  nwiarww;  andaoMOg 
the  birds  of  other  order*  are  the  ■anthem  shrilce  (iMtktt  mtriiiuih 
alis),  the  Spanish  sparrow  (Passer  cyaneus),  and  the  Uiw  magpie 
(Cyiinopita  atoki).    The  last  is  highly  remarkable  on  account  of 
its' ilistribulion,  it  N-ing  confined  to  Spain  while  the  specic^s  most 
clos<  lv  .lUicd  to  it  {f  VLino/>iV(i  cyiiMAi)  belon^;s  to  tlie  cast  i»f  .\sia. 
I'he  tlaniiii^o  is  found  native  in  the  Balearic  Islands  and  on  the 
southern  coasts,  and  a  stray  specimen  is  occasionally  seen  on 
the  table-lind  of  New  Castile.   Other  birds  peculiar  to  the  south 
arc  two  species  of  quails,  the  .Xndahisian  hemipode  (Turnix  sylralita), 
confined  to  the  plains  of  Andalusia,  the  southern  shearwater  {Puffimut 
cinereus).  and  other  water-bird-..     Amphibians  ami  reptiles  are 
particularly  numerous  in  the  southern  nrovin<es.  and  among  thc«e 
the  most  remarkable  are  the  large  southern  or  eyed  lizard  (Jjourta 
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cuBata) ,  which  aoinctimes  attains  3  ft.  in  Icn^h  and  is  very  abundant : 
tlie  Plalydactylus  saccicvUtris,  the  grey  ami^'isbaena  (Bianus  cinereus), 
the  European  pond-tortoisc  {Emys  europaea),  and  nnother  species, 
Emys  Sif^mii.  Insect  li/e  is  romarltahly  abundant  ami  varied. 
M.jrt_'  fli.in  35;rj  s[Ki:ic8  of  butUTliit'^,  riiaitN  <if  rlu'tii  t-ndi  i;in  ,  have 
been  counted  in  the  province  o(  Madrid  alone.  Bcsi<lcs  tiic  ordinar>' 
European  stcirpiiin,  which  is  general  in  snuthrrn  Europe,  there  iit 
another  species,  the  sting  of  which  is  said  to  be  still  more  severe, 
found  chiefly  in  the  twain  of  the  Ebra.  Trout  alxMind  in  the  moun- 
tain stnama  and  lalcea,  barbel  and  many  otiier  apecict  of  CyprinUae 
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TerrUorid  Divisions  and  Pomatum. — For 
administrative  purposes  the  Ittngdom  of  Spain 
has  since  1833  been  dividet!  into  forty-nine 
provinces,  forty-seven  of  whirh  belong  "o  the 
mainland.     Before  ihc    rn;iuil;ini-.  was 

divided  into  thirteen  provinces,  also  enume- 
rated below,  which  took  their  names  from 
the  ancient  kingdoms  and  principalities  out  of 
which  the  modem  kingdom  was  built  up.  All 
the  oontinenUi  praviaoet^«DcieataiKlaiadern, 
M  alio  the  Baleuic  Vkada,  Oumy  Ulands, 
Annobon,  Ccuta,  Corisco,  tbe  Chaffarinas, 
Fernando  Po,  the  Muni  River  Settlements  and 
Rio  de  Oro  are  described  in  separate  .irtirles 

It  is  probable  that  the  p(ipul;uii>n  of  Spain 
attained  its  height  during  the  early  Roman 
Empire,  when  it  has  been  estimated,  though 
of  course  on  imperfect  data,  to  have  numbered 
forty  or  fifty  miUioiu.  The  best  evidence  of  a 
dense  popuIati<a  in  thoie  days  is  that  afforded 
by  tile  specific  atiiiiatci  of  andeat  writets 
for  tone  of  die  lufor  dtiea.  Hie  popyktion 
of  Tlunco  (Tungooa)  mi  catimated  at 
milKoin,  and  tboae  of  Nova  Carthago  (Carta* 
gena),  Ifalica  (Scvilla  la  Vicja),  and  other  cities 
at  several  hundreds  of  thousands.  Emcrita 
Augusta  iMeridal  had  a  Roman  garrison  of 
90.000  men,  which  also  implies  a  large  popu- 
lation. 

Tile  drst  Spanish  census  was  made  in  1594, 
but  ■ome  of  the  provinces  now  included  in  the 
Itingdom  were  not  embraced  in  the  enumera- 
tion, so  that  tlw  total  population  assigned  to 
Spain  within  its  pretent  liinita  for  that  date  is 
obtained  by  adding  tbe  icmits  of  einimetatlom 
St  different  dates  in  the  provinces  then  ex- 
cluded. The  total  thus  arrived  at  is  8,  206,791. 
No  other  census  tcM>k  place  till  17.S7,  when 
the  total  was  found  to  be  10,^(18,150;  and 
this  census  was  foUowcri  by  another  in  1707, 
when  the  population  was  returned  as  10,541,221. 
Various  estimates  were  made  within  the  next 
sixty  years,  but  the  census  of  1857  proved 
tlut  some  of  these  estimates  must  have  been 
greatly  bciow  the  tniih.  The  total  population 
tbcn  liocfteined  to  eiist  in  Spain  was  154164^, 
an  iwnniii  «C  net  onidi  l«s  tlian  50%  since 
tbe  cemns  of  i797>  Between  1857  and  1877 
the  population  increased  to  16.631,860;  and  by 
1807  it  had  risen  to  18,132,475.  The  annual 
rate  of  increase  during  this  period  of  forty 
years  was  less  than  •45°;,,  or  lower  than  th.".t 
of  any  other  P^uropean  state,  except  France 
in  the  later  years  of  the  iqth  century.  The 
of  1000,  however,  showed  that  the 
1  rate  of  increase  had  risen,  between  1897 
and  1900,  to  -89  °o,  or  nearly  double  its  former 
aunount.  This  fact  may  lie  partly 
by  the  growth  of  mintog  and  certain  other 
iSkdustries,  partly,  perhaps,  by  the  recuperative 
power  which  the  Spanish  people  has  always 
eyhihitfd  afterwar— the  oaoat  notable  faiataace 


of  which  is  the  above-mentioned  net  increase  of  nearly  so'i 
between  1707  .mii  1857,  despite  the  Napoleonic  invasion 
and  other  disastrous  wars.  A  similar  though  much  smaller 
acceleration  in  the  annual  rate  of  increase  after  the  Carlist 
Wars  of  1874-76  b  laigeiy  attributable  to  the  prosperity 
caused  by  railway  developnmt  between  1.S77  and  1887.  It 
would  be  uiuustifialile  to  aaame  from  tbe  inadequate  data 
available  that  the  S^naidi  people  vetains  tbe  vitaW  vbiil 
cbaacterised  It  bom  1997  to  1857.  It  is,  bowever,  dear  fron 
the  CttMU  letnaia  ^at  at  dw  beginning  of  Ae  aoth  oantmy 

and  Avsmf  AealacesL 


Arm  and  PtpHtaHm  He 


Provinces. 

Ana  in 
aq.  B. 

Pop.,  1857. 

Pop.,  1887. 

Pop.,  1900. 

Pop.  per 
•Q.  m., 
1900. 

'  .47/  .9'5 

w3«4"4 

6o-8 

4;  5. /°5 

7  73. "34 

25 1*3 

Guadalajara  . 

J. 676 

199,088 

305,040 

200, 1 86 

43-8 

Toledo  .... 

5.919 

328.7.S.') 

356.3'>8 

376,814 

636 

Cuonra  ... 

6,636 

229.95<» 

246,001 

24t),6<j6 

37-6 

Ciudad  Real  . 

7,620 

244.328 

287,142 

321.5H0 

432 

Did  f^ncfilo 

will  ^abllltr  .... 

1.744.301 

1.785.403 

70-3 

Burgos  .... 

"5. .180 

343,988 

338,828 

6l-8 

Logrono  .... 

1,946 

« 73.8"  2 

183,430 

189.376 

973 

Santandcr    •   •  . 
Avila  

2,108 
3.04a 

314.441 
164,039 

349.116 
195.331 

376,003 
200,457 

130-9 
65.9 

Segovia  .... 

146,839 

155.927 

159.343 

60-4 

Soria  .... 

•47.46« 

157.008 

150,463 

377 

Valencia  .... 

3.256 

■85.970 

189.349 

192473 

59-1 

V'aHadoiid 

s.9» 

344,023 

271,163 

378,561 

95-3 

637,069 

•4V  • 

Oviedo  .... 

4.20S 

615,844 

637,069 

149' I 

l^on  >    •    .    ■    t  • 

r  «  Rtkt 
1 4,ou^ 

904.71 1 

9''2,39j 

66*  I 

omuriMincti    •     *  . 

4,829 

320,5"" 

320,765 

WJ  4 

4.097 

374.890 

275.545 

l.e.jii 

389,233 

386,083 

65*0 

listremaduni 

16  1 18 

TIVT  TIC 

C  4  •T 

54  7 

U.jii.iioz        ,     ,  , 

404.98  I 

47f'.^75 

530,346 

61-6 

Laccrcs  .... 

7.667 

332.412 

363,164 

47-2 

CpalirLi  

I  0^7  310 

(  fin  in  113  /f'nni  I 

61^  X17 

3.0  ■4 

434, 186 

43".^/" 

tfi9  iH^ 

1  23"0 

^vrense 

2,694 

Of  1 1**!  n 

lie  31.. 
4*  5.^3. 

4'M*."5' ' 

1  cfi.  1 
1  I 

Pontevedra 

1,695 

428,8&6 

478,599 

457.362 

3698 

Andalusia  (Andaluti^il  . 

/  / 

IOC' A 
4 

Almcria  ... 

lo6'8 

unuumB  ... 

Atk<9  JIM) 

vy  y 

Malaga  .... 

J, 812 

523,915 

«1 1,080 

182-1 

Cordovm  .    .  . 

351.536 

413.883 

455.859 

85-8 

Jaen  

345.879 

428, 1 52 

474.490 

91-2 

Cadiz  (with  Ceuta)  . 

2.8.Vt 

3<^,  192 

423,261 

452.659 

1597 

S-\iIle  .... 

5.4-2« 

4(13,486 

53.5.61S7 

,S.S.">.256 

1004 

Iluelva  .... 

3.9', 1 

» 74.391 

240.067 

260,880 

66-6 

Valencia  .... 

8.830 

1,246,485 

1.461.453 

1. .587.533 

179-7 

Castdloa  de  la  Plana 

2.495 

360,919 

393,953 

310,828 

124  s 

V  ajencia  .... 

ooo,ixxi 

730.916 

194'3 

Alicante  .... 

2,185 

378,958 

437.685 

470,149 

2I5-I 

M  ureas  

.^bacete  .... 
Muida  .... 

10.190 

582,087 

730.843 

815,864 

800 

5.737 
4.453 

201,118 
380,969 

221.073 
WTO 

577i9»7 

ia9<B  1 

Cataloda  .... 
lUSrida  .... 

ia.427 

1,653,391 

t.83Ail39 

158-3  1 

4.690 

306.994 

296,609 

>74.590 

585 

Cerona  .... 

2,264 

310.970 

311.153 

299.287 

132-;  1 

Barcelona 

2,96a 

713.734 

879.771 

1.054.541 

Tarragona    .    .  . 

2.505 

320.593 

348.606 

337.964 

1349 

Arasott  

Iiueaca  .... 

18,294 

880.643 

922,.'i.'54 

912,711 

49-8 

5.«4« 

260,5x5 

244,867 

41-8 

Siragosn.    .    .  . 

6.726 

415.152 

421.843 

63-7 

Teruel  .... 

5.720 

23H,62S 

246,817 

346,001 

430 

Navarre  (Nn\'ain}.  ■ 

4.055 

297.422 

307.994 

307.669 

75-8 

Navarre  .... 

4.055 

297,422 

307. W4 

307,(^19 

75'8 

B.vsqup  Province*  . 

2.739 

413.470 

5lo.i'i4 

603,506 

330-3 

Biscav  (Viacaya) 
Ouipazcoa    .    .  . 

836 

^10.571 

2.A4,hi'<<) 

.11  '..■<6l 

.■572-4 

728 

1,S6.40.1 

18I.I4') 

2690 

Alava  .... 

1.175 

96.398 

94.165 

96..^85 

83  0 

Balearic  Islands    .  . 

>.'J35 

262,893 

313480 

311.649 

161-1 

Canary  Islands     .  . 

2.807 

234.046 

301,963 

.■558.564 

127-5 

Total  .... 

194.700 

i5.464.34® 

17.667.256 

1  18,618,086 

95-6 
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♦1^  ffntfftfn  mO  sUt  to  w*'*  (ood  ths 
involved  by  a  wedm  wtr,  that  Its  muBbaa  tend  to  taoMW 
■teadily;  and  tlttt  tlw  fate  of  inciCMe  liaa  hhberto  ahowa  a 
oarked  acceleration  in  periods  of  commercial  expansion. 

The  estimated  area  and  population  of  the  Spanish  possessions 
■a  Afiiea,  eadurive  of  Cauta.  an  abown  below:— 


An:a  in  sq.  m. 

Pop. 

Muni  Kivcr  Settlements 

Fernando  Fo,  Annobon.  CorLsco,  &c. 

MeliUa*  Ibdf  Ac*  ...... 

Totals  . 

70,000 
9,800 
800 
40 

130,000 
140,000 
22,000 
15,000 

80.640 

307,000 

Its  extraordinary  lack  of  popubtion  differentiates  Spain  from 
every  other  coaatiy  pOMMaea  of  equal  natural  adwaataiaa  aad^an 
historic  civiliiatiott.  Sfnin  occupies  an  unsurpassed  leocntphKal 

position:  itH  resourres  arc  rich,  varied  and  ta  some  extent  un- 
expl.jiri-il :  its  irifuil'iuints  in',  lude  tliu  Basi^uos  and  l'.ua!.»rl^.  noie<i 
for  their  commercial  enterpri^*,  and  the  (.aliruins,  niilc<l  (or  their 
industry.  Nevertheless  this  countr>",  which  ap|iear«,  more  than 
9000  years  ago,  to  have  supported  a  population  ncariy  thrice  as 
numerous  as  its  present  inhabitants  and  larger  than  that  of  the 
United  Kinjcdoni  in  |[>oi,  is  almost  as  thinly  peopled  as  the  most 
deserted  province  of  Ireland  (Connaught  94-5  inhabitants  per  sq.  m.). 
The  depopulation  of  Spain  dates  certainly  from  the  MoorUh  con- 
quest, possibly  from  the  earlier  VUiKoihic  invaskm.  The  Moors 
decimated  the  aative  jMpalatioa;  when  they  ia  tuia  waia  eaadied, 
the  countty  ioat  not  only  a  namerically  large  sectioa  of  ita  inhamtaats, 
but  the  section  best  able  to  develop  its  natural  wealth.  The  wars 
of  the  I6th.  17th  and  18th  centuries,  and  the  vast  potentialities  of 
fortune  which  ilrew  men  to  the  Spanish  colonie!i  in  .\merira,  caused 
a  further  striuus  drain  upon  the  population. 

As  regards  the  distnbtition  of  population  between  town  and 
ooaatiyt  Spain  ouotrasta  hi  a  marked  manner  with  Italy,  Sfiain 
kaviag  but  lew  large  towns  and  a  relatively  large  country  population. 

CuUHunitalions. — The  communications  in  Spain  were  greatly 
impitlived  during  the  t9th  rentur>'.  In  1808  there  were  little  more 
than  500  m.  of  carrir.^e  roads:  in  1908  the  ak'K'exate  U-nnih  of  the 
state.  pri>vincial  and  nninici|>id  rivnls  wasuliout  (o.ihki  rn.  But  there 
arc  >iM  many  jiarts  of  the  country  where  trade — and  esi)cciaUy 
mining — is  retarded  by  the  want  of  |bod  roads.  In  the  mountainous 
districti,  where  there  MC  ady  aumw  paths,  frequently  rather 
sti'i'p  it  is  -.fill  not  uncomnMM  ta  meet  long  train*  of  pack-mules, 
whi  h.  r.irts  for  heavier  goodat  oonatitata  the  Mde  aMan^ 

of  transport  in  &uch  regions. 

Railways  have  made  great  advance  since  the  middle  of  the  19th 
century.  The  oldest  line  is  that  from  Barcelona  to  Matar6, 17}  m., 
which  was  opened  on  the  38th  of  October  lAsS.  From  iSSDoowanls 
the  rate  of  construction  increased  apece.  ana  during  the  hat  decade 
of  the  19th  centun,-  alxuit  S05  m.  were  opened  to  traffic  every  year. 
In  January  1910,  9020  m.  haiirieen  completed,  and  the  whnlc  kinKdum 
was  covered  by  a  network  of  railways  which  linked  toeether  all  the 
principal  towna.  The  SpanMi  Faiiway  ■yinw  at  tUs  ttasa 
municated  with  dm  Ficnch  at  Ima  and  nntbou,  west  ami 
respectively  of  the  Pyrenees;  and  with  the  Portuguese  at  or  near 
Tuy  on  the  northern  fronrier  of  Portugal,  and  near  La  Freceneda, 
Ciudad  Rodrigo,  ValencLi  de  .McAntara  and  Badajoi  on  the  K.  All 
the  Spanish  railways  bclonj;  to  privale  companies,  most  of  which 
have  recei^'cd  state  subvention?,  and  they  will  (all  in  to  the  ^ovcrn- 
■Mtt  mostly  at  the  end  of  p9  years.  _  In  granting  a  conoesaua  for 
a  new  railway  the  practice  t>i  to  give  it  to  the  company  that  offere 
to  construct  it  with  the  lowest  siilivention.  For  straiegical  reasons 
the  Spanish  ^uge  was  made  ilifTercni  iu,m  thai  of  France;  and 
military  considerations  long  p<isi|Kine»1  the  cotistriiction  of  any 
railw.jy  across  the  Pyrenees.  The  roads  which  wind  throiiKli  the 
I^Te™-**  in  northern  Aragon,  Navarre  and  Catalonia  had  long  been 
the  channels  of  an  important  traffic,  althoogh  great  inooavenicoce 
was  caused  by  the  !>now  which  blacles  the  passes  in  winter.  In 
IM9  the  French  and  Spanish  governments  proixwcd  to  oscrrome 
this  obstacle  by  constructing  two  railways:  one  from  Hm  -  i  i<i 
Olomn,  through  the  Tanfmnc  Pass,  and  through  an  international 
tunnel  which  was  to  Ik;  built  at  Som(>ort;  the  other  from  the  Ari^e 
railway  system  to  the  Spanish  northern  system  in  the  province 
of  Linda.  The  first  line  was  completed  on  the  Spanish  aide  as  far 
as  Jaca,  the  second  was  only  surveyed;  bodi  wcie  opposed  by  the 
ministries  of  war  in  the  two  countries  concerne<l.  The  matter 
was  taken  up  at  the  beginning  of  the  20th  ccntiir>  by  M.  Delcasse. 
the  French  minister  for  foreign  affairs,  and  on  the  isth  of  August 
1904  a  ooaveation  was  signed  providing  for  the  construction  of 
(1)  the  Huesca^Oloton  line,  (2)  a  line  from  Ax  les  Thermes  in  the 
Arttee  to  Ripoll  in  Catalonia,  (3)  a  line  from  St  Girons  in  the  Ari^e 
to  Sort,  ana  thence  to  Ltrida.  The  Sjwnish  go\-emmcnt  agreed 
to  finish  the  I>rida-Sort  section  by  1915,  and  the  NoRnera  Pallarcsa 
valley  was  chosen  as  the  route  from  Sort  to  the  frontier,  where 
junction  with  the  French  railways  would  be  effected  through  the 
nitdaSeku.  Alltfciaaednimi  ana  laiifiad  ia  i»C4l)y  tfcaCaiWi 


aad  the  Pteach  Chambers.  Seventv  per  cent,  of  the  railways  of  Spala. 

and  aa  even  larger  proportion  of  the  tramways  and  narrow-gauge 
railways,  especially  in  mining  districts,  have  been  constructed  and 
worked  with  foreign  capital.  The  postal  and  telegraphic  services 
have  been  pbwad  on  tha  Mma  lootini  as  ia  other  civiliacd  ooaatriae. 
In  1907  the  number  of  ktteis  and  post-cards  carried  in  the  udaad 
service  Wiis  133,201.000,  in  the  international  service  44,319,000. 
The  length  of  stale  telegraph  lines  incrcasc-il  from  6665  m.  in  1883 
to  ao,575  ra.  in  1903.  In  nyo;  there  wxre  84  urlian  telephone 
systems  and  71  inter-urlian  circuits. 

Apiculture. — .'\griculture  is  by  far  the  most  important  Spanish 
industry.  In  general  it  ix  in  a  backward  cooditMo,  and  is  now  much 
less  pniductive  than  in  the  time  of  the  Romans  and  again  under 
the  Sloors.  The  expulsion  of  the  latter  people  in  many  places 
indicted  upon  agriculture  a  blow  from  which  it  has  not  recovered 
to  this  day.  .\r.-igon  and  Estremadura,  the  two  moii  thinly  peopled 
of  all  the  old  provinces,  and  the  e-isiern  half  of  Andalusui  (atK>ve 
Seville),  lu\c  all  suffered  jMrticularly  in  this  manner,  bter  occupiers 
never  ha%'ing  been  able  to  rival  the  Moors  in  overrominK  the  stcrility 
of  nature,  as  in  Aragon,  or  in  taking  advantage  of  its  fertility,  as  in 
Andalusia  and  the  Ticrra  dc  Darros.  In  some  districts  the  imple- 
ments usctl  arc  still  of  the  rudest  dcsi  ription.  The  plough  b  merely 
a  pointed  stick  shod  with  iron,  cntssed  by  another  stick  which  serves 
as  a  share,  scratchier  the  ground  to  the  depth  of  a  few  inches.  But 
the  regular  importation  of  agricultural  miplements  betokens  an 
improvement  in  this  icapeci.  In  feneral  there  has  been  consider- 
able  improvement  in  the eoncKtion  of  agriculture  since  the  introdnc- 
tion  of  railways,  and  in  every  province  there  is  a  royal  commis-sioner 
entrusteil  witli  the  <lut\  nf  s-jpt  rN  isinR  and  encouraging  this  lirani  h 
of  industry.  Among  other  institutions  for  the  promotion  of  agricul- 
tuia  tha  layal  ceaml  adiaol  at  rtiaajaia  ta  which  is  attached  a 
model  farm,  b  of  apedd  Importaaee.  Of  aesoh  of  Spain  79-65%  is 
classed  as  productive;  33-8 being  devoted  to  agriculture  and 
gardens,  20-8  to  fruit.  I9'7  to  grass,  3-7  to  vineyards  and  1-6  to  olives. 
The  land  is  sulxlivided  among  a  very  large  numlier  of  proprietors; 
over  3,.joo,<xMi  f  irnis  <ir  estates  were  assessti!  lur  taviiiiju  in  h<<j5. 

The  provinces  in  which  ajjriculture  i»  most  adN.innvl  are  thu«e 
of  Valencia  and  Catakmia.  in  both  of  which  the  river  valleys  are 
thickly  seamed  with  irrigation  canals  and  the  hill-slopes  carefully 
terraced  for  cultivation.  In  neither  province  is  the  soil  natuial^ 
fertile,  and  nothing  but  the  untiring  industry  of  the  inhabitaate. 
favoured  by  the  rivers  which  traverse  the  province  from  the  table- land 
of  .Sew  (.  .istilu  .inil  the  numerous  small  streams  (.Hoeimfntos)  that 
issue  Iriini  the  b.ise  of  the  limestone  mountains  and  by  the  numerous 
torrents  friun  the  Pyrenees,  h.-»»  converted  them  into  two  of  the 
most  pro<luctive  regions  in  Sjnain.  In  the  Basque  Provinces  aad 
in  Galicia  the  cultix:\l»le  ,irea  is  quite  as  fully  utili/e<l,  but  in  theSC 
the  <litVu  ulf,cs  arc  ni.;  ^-1  y^'rcat.  The  least  proiluctive  tracts,  apart 
from  .Xragon  and  Estremadura,  arc  situated  in  the  south  and  cast 
of  New  C.tslilc,  in  Murci.i.  and  in  Lower  Andalusia — the  marshes 
or  mtirijmas  of  the  lower  (iuadalquivir  aitd  the  arenas  gordas  between 
that  river  and  the  Rio  Ttnio.  By  far  the  greater  oert  of  the 
table-land,  however,  is  anything  but  fertile,  the  principal  exceptions 
being  the  Ticrra  dc(~amiw)s.  vaiil  to  lie  the  chief  com-erow  ini;  distrii  t 
in  Spain,  occupying;  the  prcatcr  part  of  Palencia  in  the  nnrth-«c*t 
of  Old  Castile,  and  the  1  terra  de  Barros,  in  the  portion  of  badajoz 
lying  to  the  south  of  the  Guadiana  in  Estremadunu 

Except  in  Leon  and  the  provinces  bordering  on  the  Bay  of 
Biscay  and  the  .Xtlantic,  irrigation  i*  almost  everywhere  necessarj" 
for  ctjlti>'ation.  at  least  in  the  case  of  certain  crop*.  Almost  all 
kinds  of  vegetables  and  Kanlcn-fruits,  oranges,  nee,  hemp  and 
other  products  arc  generally  grown  solely  or  mainly  on  irrigated 
land,  whereas  most  kinds  of  grain,  vines  and  olives  arc  cultivated 
cMflfty  an  dry  soil.  The  water  used  for  irrigation  is  soawtlam 
dcttved  from  springs  and  rivers  in  nwuntaln  valleys,  whence  It 
is  con\-cycd  by  long  canals  (aeequias)  along  the  mountain  sides 
and  sometimes  by  lofty  atjueilucts  (o  the  fields  on  which  it  is  to 
Ik*  used.  Sometime^  the  «:itcr  of  entire  rivers  or  vast  artificial 
rescr\'oirs  Ipisnitin,  -  \.  'i^-c':  in  Ilii'hi^;  a  dense  network  of  carals 
dlslribuled  over  plains  manv  sc]uarc  miles  in  extent.  Such  plains 
in  Valencia  and  Murria  are  known  by  the  Spanish  name  of  Asfrlas 
(gardens),  in  .Andalusia  by  the  .Arabic  name  of  Mgas,  which  has 
the  same  meaninR.  Manv  "f  the  old  irrigation  works — such  as 
tho-.c  of  the  pbin  of  Tarrnijona — fiatc  fmm  the  time  of  the  Romans, 
and  many  others  from  the  Moorish  period,  while  new  ones  arc  still 
IveiiiK  laid  mit  at  the  present  day.  Where  no  running  water  is 
avaiUble  for  irrigation,  water  is  often  obtained  from  wells  by  means 
of  watem-hccls  (noricu)  of  siaqila  cooatRictioa.  In  most  cases  suck 
wheels  merely  have  carthcnwata  pltchert attached  to  their  circumfcf^ 
ence  by  means  of  wis|>s  of  esparto,  and  are  turned  by  a  horse  har- 
nessed to  a  \nrif;  arm  fitted  to  a  revolving  shaft.  In  recent  years 
many  artesian  veils  have  been  sunk  for  irrigation.  In  allj  about  9% 
of  the  entire  surface  of  Spain  is  artificially  watered,  but  m  1900  the 
government  adopted  plans  for  the  construction  of  new  canals  and 
reservoirs  on  a  vast  scale.  The  system  was  designed  to  brin^  a 
greatly  increased  area  of  arid  or  semi-arid  land  under  irrigation. 
The  irrigated  portions  of  the  Ebro  and  Tagus  valleys  yield  twelve 
times  as  large  a  crop  per  atTC  as  the  unirrigated. 
Cereals  constitute  the  principal  object  ol  cultivation,  and  among 
-   Cm,  the  n«a  ia  iaqnrtaaca  brii«  bariiy.  tha 
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chief  fodder  of  hone*  aad  nmlat.  Both  of  tlic«e  (craini  are  cultivated 
iaallpwti,  bot  chiefly  on  the  more  dhirkin  of  the  two  Cattiles 
and  Leon,  and  on  the  [jlains  of  the  Guadalquivir 
basin.  Oats  atid  rye  are  cultivated  only  in  the  higher 
nuta  of  the  mountains,  the  fonncr  aa  a  aubatituta  tot  taailiar  in 
feedini;  hones  and  mule*,  the  latter  as  a  breadstuff.  Mala*  also 
is  rulcivaied  in  all  the  provinces:  neverthdess,  its  cultnratioa  is 
limited,  since,  being  a  summer  crop,  it  requires  irrigation  except 
in  the  Ailantic  provinces,  and  other  products  generally  yield  a 
more  profUcibk-  rtlurn  »  here  irrigation  is  i>ur»ue<J.  Rice  i>  cull  ivutcd 
on  a  targe  scale  only  in  the  swam[n'  lowlands  of  Valencia.  Among 
ccnala  of  leas  importance  arc  huclcwheat  (ia  the  oMUntainous 
mions  of  the  north),  millets,  incituiing  both  the  oofnmon  millet 
(jnmicum  mUiaceum)  and  the  i<o-caJlcd  Indian  nriOet  (Ssmltiin 
flMffOM,  the  joiiri  oi  lucii.i.  the  durrah  of  AfiksK  awl  e«ca  (u  La 

Manchii)  miinc.i  <  uni  t  Pmuillarut  sfiUaia). 

Among  the  natural  |)ro<!ucts  of  the  soil  of  S|iain,  in  regard  to 
quantity,  wines  come  next  to  cereals,  but  the  only  wmcs  which  have 
1^1^^  a  world-wide  reputation  are  those  of  the  south,  those 
of  Alicante,  of  Malaga,  and  more  panicularly  those 
which  take  the  name  nt  "  »hcrry,"  from  the  town  (A  Jerez,  in  !hc 
neighbourhood  of  which  they  arc  grown  (see  Wine).  Kroni  iism) 
to  1890  when  the  French  vineyards  suffered  so  much  from  various 
plagues,  and  when  Spain  gave  a  great  impetus  to  her  faKign  trade 
Dy  numerous  treaties  of  commerce,  none  of  her  products  showed 
such  an  increase  in  exports  as  her  wine*.  The  x  inc  growing:  districts 
h.id  formerly  lieen  mostly  in  the  provinces  of  C  adii.  Malaga,  Barce- 
lona, Aragun  and  Navarrf.  Then  the  vineyards  spread  all  along  the 
Ehro  valley  and  in  the  Mediirrranean  jtcthKiard  provinces,  as  well 
as  in  New  and  Old  Castile  ami  Kstremadura  to  such  an  extent  that 
wiw  ia  amr  uwidiioad  in  all  the  49  pmHacm  of  tin  Idngilum.  The 
averaie  raralt  iif  tho  vintage  was  aidinBted  between  4.10  and  soo 
million  gallons  in  1880  to  and  it  rose  to  more  than  doulile 

ttutt  amount  towards  l^K>.  and  amounted  in  i8(>8  to  880  million 
gilllonN.  In  that  year  the  total  area  under  the  vine  was  3.546,575 
acres,  in  190.^  it  was  .vi.^'>.47o  u  '1-  In  the  hey-ilay  of  the  cultiva- 
tion of  the  vine  Spain  *ent  the  bulk  of  her  wine  exports  to  France. 
Th*  imiwaition  of  high  duties  in  France  on  foreign  wines  in  1891 
dealt  a  seveic  blow  to  the  export  trade  in  common  Spanish  wines. 
The  ex[)ort  of  wines  of  the  south— Jerez.  Malaga  and  other  fidl- 
liodiiil  wines  style<l  g^cntroso  did  not  suffer  so  much,  and  Ivngland 
and  Fraince  continues!  to  take  much  the  same  quantities  of  such 
wines.  There  is  al-«o  a  large  exixirt  of  grapes  and  raisins,  csi)ci  iaily 
from  Malaga.  Valenci.i.  Alineria  and  Ahcanie.  The  S|Kinish  vines 
have  suffered,  like  tho:<e  of  FrencSi  fUMB  mildew  and  phylloxera. 
The  latter  has  done  most  damage  U  the  provinces  of  Malag.'i  and 
Alicante,  in  Catalonia,  and  in  some  parts  of  the  I'.liro  x.uley  in 
Navarre  and  iXragon.  The  vines  whose  fruit  is  intcnde<J  for  l.ible 
use  as  grapes  or  rai.^in3  arc  trained  on  espaliers  or  on  trcca,espccially 
the  nettle-tree  {Ctltit  auslraiisy. 

Among  fruit-tree*  the  firot  place  belongs  to  the  olive.  Ita  range 
ia  Spain  eoabtaoM  the  whole  of  the  southern  half  of  the  tahlc-tand, 
the  mater  part  of  the  Ebro  valley,  and  a  sm.ill  strip 
on  the  west  coast  of  Galicia.  Along  the  Uaw  of  the 
Sierra  Morena  from  .Amlujar  to  the  vicinity  of  Cordova  there  run 
regular  forest*  of  olives,  embracing  hundreds  of  sauarc  miles. 
Cowkw  ia  the  hMKtoiiiften  ol  the  oil  ladtiitry,  Seville  of  the  cultiva- 
tion  of  olives  for  taole  use.  In  1908  the  yield  of  oil  amounted  to 

g6.337.*»3  gallons.  Oranges  and  lemons,  exrlMd<><l  from  the  plateau 
y  the  severity  of  the  winter  cold,  are  grown  in  great  (jiiantities  on  the 
plains  of  .Xndalusia  and  all  round  the  Mc-«Jiterraiie.in  coast ;  the  fnf\ 
of  the  liig.ir.kde  or  bitter  orange  is  exfxjrtcd  to  Holl  itid  for  the  inanu- 
facture  of  curaaio;  and  figs,  almonds,  pomegranates,  rarobs  and 
OllMr  southern  iniits  are  also  grown  abundantly  in  all  the  warmer 
petts,  the  first  two  even  in  central  Spain  and  the  more  sheltered 
parts  of  the  northc-rn  maritime  provinces.  In  iht'se  List,  however, 
the  r^revailing  fruit-trees  arc  those  of  cenlnil  Kiiro|X-,  and  alsive 
all  the  apple,  which  is  vcr>-  extensively  cultivate<J  in  Asturias,  the 
B.i.v|ue  Provinces  .\n<l  .Navarre.  In  these  provinces  large  quantities 
of  cider  are  brewed.  The  date-[^m  ia  very  general  in  the  south- 
eastern  half  of  the  kingdom,  but  is  cultivates  for  its  fruit  only  in 
the  province  of  Alicante,  in  which  is  the  celebrated  date^pove  of 
Elchc  (?.r.).  In  the  southern  province?"  flourish  also  varii)U9  sul)- 
trojiiral  exotics,  such  as  the  iKinana,  the  West  Indian  cherimoya, 
end  the  prickly  pear  or  Indian  fi^  (Ofmntta  vuigaris),  the  last  fre- 
4)uently  grown  as  a  hedge-plant,  as  m  other  Mediterranean  countries. 
Md  extending  even  to  the  southern  part  of  the  table-land.  It  is 
f^My  abundant  on  the  Balearic  Islands.  The  agave  or  American 
woa  ia  cultivated  in  a  similar  manner  throughout  Andalusia. 

Cotton  is  now  cultivated  only  here  and  there  in  the  south;  but 
aa|W<atic  is,  with  sugar-beet,  becoming  more  and  more  of  a  staple 
in  the  provinces  of  Granada,  Malaga  and  Almcria.  Its 
euhfajuiea  was  introduced  by  the  Arabs  in  the  12th 
century  or  ktcr,  aad  wm  of  great  importance  in  the  kingdom  of 
Gfanada  at  die  time  of  the  expuKion  of  the  Moors  (1480),  hut  h,is 
since  undergone  great  \'icisBitu<k-s,  first  in  consequence  of  the  intro- 
duction of  the  cane  into  .\merica,  and  afterwards  because  of  the 
grrat  <J<  velojni,i  nt  of  beet-sugar  in  central  Europe.  The  industry 
received  a  powerful  stimulus  from  the  loss  of  the  Spanish  colonies 
ia  laga*  which  fteed  the  Spiaiih  gmm  fcoai  the  fivaby  gf  tluir 


most  sncoeasful  oompetitan  in  the  home  market.    In  1901  the 

official  statistics  showed  22  cane-sugar  factories  and  47  l)ect-sugar 
factories  with  an  aoaual  output  of  about  ioo.cxk)  tons. 

In  the  productioa  of  pod-fruit*  and  kitchen  vcgei.ibli  s  S|»ain  is 
ahead  of  naajT  otfeoT  muBtriiai  The  dudE^ioa  forms  part  of  the 
daily  food  of  tfl  tHutm  of  the  fatllaUtaats:  and  among  ytgHsUn. 
other  pod-fniits  largely  cultivated  are  varioiis  kinds 
of  beans  and  peas,  lentils  {Ervum  lens),  Spanish  lentils  {Laikyrus 
sativus)  and  other  species  of  Laikyrus.  lupines,  &c.  The  priiiiiiwl 
fodder-crops  are  lucerne  {Mtdicago  tmtt.i  ]  .m  l  i  sjiiircette  (a  \ariety 
of  sainfoin).  Clover,  particularly  crimson  clover  (Tnjolium  in- 
camatum),  is  grown  in  the  northern  provinces.  Aawng  vegetables 
garlic  aitd  onions  take  the  chief  place,  and  form  an  indispensable 
part  of  the  diet  of  all  Spaniards:  besides  these,  tomatoes  and  Spanish 
pepper  are  the  principal  garden  crops.  Among  the  veg<riable 
prtxluct.'i  not  yet  menti<jned  the  most  imiKirt.mt  are  the  mullKTrv, 
grown  in  alnin-t  .dl  pioviiwes.,  but  princi|iilly  in  those  Ixitdering 
on  the  Mi-diterranean,  and  al*ovc  all  in  Valencia,  the  chief  seat  oT 
the  Stnnish  silk  production  and  manufacture ;  toijacoo,  which  is 
als(}  imported,  hemp  and  flax,  grown  chiefly  in  Galicia  and  other 
northern  provinces:  among  dye-plants,  madder,  saffron,  woad 
(luilis  litutoria),  .iiid  wild  woail  ui  ilyi  r's  weed  [Krsitlu  lutfolu) ; 
ground-nuts  {Atarhis  hyfKigafa],  grown  lor  their  oil,  for  the  pre- 
paration of  which  the  nuts  are  exportc<I  in  coniidetalile  quantity 
to  France;  liquorice,  cummin,  colocynth,  &c.  Esparto,  chieHy  from 
the  arid  landa  of  the  south-cast,  is  largely  exported  to  Great  Britain. 

Despite  all  dw  efforts  of  the  brc«lers  and  of  the  government, 
a  decline  has  gone  on  not  only  in  horsc-rcaring,  but  also  ia  Other 
ela.sNO-s  of  livtsstfM'k  since  IN'>,S.  Among  the  c.iuses  £AsatfeA 
assigned  for  (his  decay  is  the  fact  that  none,  sheep, 
goat  and  swine  rearing  is  bccoariag  laBiiiaimiive.  Heavy 
taxation,  aggravated  by  unequal  distributiba  of  the  inirden,  owing 
to  insufficient  sur\°c^-  of  the  assessable  propfMty,  has  also  contributeu 
to  the  decline  of  this  and  other  branches  of  Spanish  farming. 

The  only  animals  belonging  to  Spain  still  noted  for  their  excellence 
are  mules  and  asses,  wliith  are  ri'io>;iazed  a.s  among  the  1«  st  to  be 
found  anywhere.  («>at»  are  mi>stly  bred  in  the  mountainous 
districts  all  along  the  Spanish  side  of  the  Pyrenees  from  DiMray  to 
Catalonia,  and  m  Badaioz,  C/icercs,  Ciudad  Real,  Granada  and 
Lcim:  swine  in  Bad.Tj'nz,  Lugo,  Ovicdo,  Caccrcs  and  Corunn;*.  The 
pork  an<l  hams  of  Estrcmadura  arc  famous;  goats'  milk  and  chee*e 
arc  important  articles  of  diet.  In  some  districts  a  Miigle  pea»ant 
often  owns  as  many  as  3o<x>  he.id  of  goats.  Benifles  the  cattle 
reared  for  field-tahour  and  (in  the  northern  provinces)  for  regular 
dairy  farming,  bulls  for  bull-fightinf;  arc  i<pccially  reared  in  many 
parts  of  the  country,  iwrticularly  in  the  forests  of  Navarre,  the 
mountains  separating  the  two  Castilcs.  the  Merra  Morena,  and  the 
Serranla  dc  I<on<la  in  ('>ran.^da,  ami  also  in  s<  [sir.iU'  enclosures  on 
the  islands  of  the  Guadalquivir.  Spanish  sheep,  which  once  formed 
so  important  a  part  of  the  national  wealth,  are  far  from  having  the 
same  importance  at  the  present  day.  The  most  famous  breeds 
of  Spanish  .sheep  are  the  merinos  or  migrating  sheep,  which  onca 
brought  immense  revenues  to  the  state  as  well  as  to  the  targe 
proprietors  to  whom  they  mostly  belonged  (see  Mhri.vo).  These 
sheep  .ire  pastured  in  different  districts  In  summer  and  wisilcr. 
Their  winter  quarters  are  in  the  lower  parts  of  Leon  and  t^trcmaduca. 
La  Mancha,  and  the  lowlands  of  Awdeluila,  tlieir  auninier  aueiien 
the  more  mountainous  districts  to  the  east  and  north  fFlHencia 
in  the  provimf  of  CViceres,  Avila,  Segovia,  Cuenca,  Valencia),  which 
are  not  so  much  affe<  ted  by  the  summer  droughts  of  the  Peninaula. 
The  mrxle  of  the  migration  and  the  routes  to  be  followed  are  pre- 
sf  ri(x:d  by  law.  lui<  h  lliK  k  consists  of  almut  10,000  sheep,  under 
the  command  of  a  mayoral,  and  is  divided  into  sections  containing 
about  1000  each,  each  section  under  the  charge  of  an  overseer 
Uapalas),  who  is  assistetl  by  a  numlierof  »>hepherdsT/a>^<»w)>ttended 
by  dogs.  The  .shepherds,  nnlelv  clad  in  a  sleeveless  sheepskin 
jru  lict,  the  wiKil  iHitsirie.  and  lealner  breeches,  and  loosely  wrap|>ed 
in  a  woollen  mantle  or  blanket,  are  among  the  mn«t  striking  objects 
in  a  Spanish  landscafx-,  cs[iecially  on  the  table-land.  The  migration 
to  the  summer  ciuarters  takes  place  at  the  Ix^inning  of  April,  the 
return  at  the  end  of  September.  At  one  lir  ir  the  owners  01  merino 
flocks  enjoyed  the  right  of  pastttring  thur  -hecp  during  their  migra- 
tions on  a  strip  of  groun<!  alxnit  too  yds.  in  breadth  nordertng  the 
routes  along  which  the  mii;r  iti.ij  -  took  place,  but  this  right  (the 
mesia,  as  it  was  called)  was  alxilished  in  1836  a*  prejudicial  to  cul- 
tivation. Tho  numbers  of  the  merinos  liave  been  graat^  ndueed, 
and  they  have  been  replaced  by  ooarK-wooiled  breeds. 

Piskmes. — ^The  catching  of  tunnies,  aaidincs,  anchovies  and 
salmon  on  the  coasts  employ*  laiige  numbers  of  fishermen  (about 
67,000  in  1910).  and  the  salting,  smoking  and  packing  of  the  iillt 
three  give  employment  to  many  others.  In  1910  there  TOCabMIt 
400  sardine-curing  establishment*  in  the  kingdom. 

Minerals.— The  minctal  icsousna  of  Spua  aia  as  yet  far  fraa* 
being  ade<]uatcly  turned  to  account.  No  Buroptaa  country  producea 
so  great  a  variety  of  minerals  in  large  amount,  and  in  the  production 
of  copper  ore,  lead  r^re  and  mercury  Spain  heads  the  list.  In  the 
production  of  salt  and  silver  it  is  excelled  onlv  by  Auslria-IIimgarv. 
and.  as  regards  silver.  r\rt  rJwa\s  even  by  !'.  Iniii  .ire  is  rhH.-:(\ 
obtained  in  Biscay  and  .Murcia,  the  former  yielding  by  far  the  greater 
qiiaatityi  but  the  latter  yiddiag  the  batter  ouaiity. 
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All  except  a  small  (ractiaa  of  the  copper  ore  is  obtained  from  the 
proviiui;  uf  Huelva,  in  which  lie  the  well-known  mines  of  Tharsis 
and  Rio  Tinto  {<j.v.).  The  leA<l  ure  ia  i>htaiiieil  chictiy  in  Miinia 
and  Jaen.  The  famou*  mines  o(  Linares  belung  to  the  latter  province. 
AfiantifcKMB  had  b  riiltiy  pwdiiBid  in  Aucffa.  wUcb  alao  pro- 
duoea  ngat  of  tfa*  dvar  oie  ef  other  Unda  txaeut  araemiferaaa 
copper  ore,  which  ia  entirely  obtained  fnan  Gudad  Real.  ^  The 
(till  more  celebrated  mercury  mines  of  Aionden  ({.v.).  the  ridieat 
in  the  worltl  till  the  discovery  of  the  Califomian  mines  of  New 
Almadcn,  ln-luti);  tu  C'iud.id  Kc'.il,  and  tliii  pruviiu.c,  ii)^;t:rlieT  with 
that  of  Chnedo,  furnisihes  the  whole  of  tlic  Sganiah  production  of 
this  mineial.  Soanith  lalt  k  partly  marine,  pattly  derived  from 
brine-aprings  ana  partly  from  rock-salt,  of  which  uat  there  ia  an 
entire  mountain  at  Cardona  (q.v.)  in  Darcclona.  Coal  ia  chiefly 
obtained  in  Ovit-iln,  Valencia  and  C'ordova.  The  priKluction  is 
quite  insignifnant  i  tjnuMred  with  the  extent  <A  the  coal-bearing 
beds,  which  are  cstimate<J  to  Cover  an  area  <A  about  3500  eq.  m.,  of 
which  nearly  a  third  belongs  to  Ovicdo.  Among  the  less  im{»rtant 
Spanish  minerals  are  manganese  (chiefly  in  Ciudad  Real),  antimony, 
goM,  cobalt,  sodic  sulphate,  sulphate  of  barium  (barytca),  phosphorite 
(((iiinrj  in  C.ACCTi'^).  alum,  sulphur,  kaiJin,  li,;:i!!t'.  iinjihali,  iH-sidi'S 
a  \'arieT\'  of  InitliUn;^  ami  uraaintMit.il  Mlom^.  in  i^jo^;  Oil-  worktnen 
employed  on  mines  in  Spain  numlifrvd  105,000,  and  the  total  value 
of  the  output  was  estimated  at  £7.734,*i5.  By  tlie_  law  of  the 
6th  of  July  1859,  a  large  number  ol  important  mines,  including  all 
the  salt-works  and  rock-ialt  minea,  were  reserved  aa  atate  property, 
but  Anandal  necessities  compelled  the  gowcnuneat  to  iUlTendcr  one 
mine  after  another,  so  that  at  present  the  atate  poateteCS  only  the 
mercLir\  itunei  anil  sonic  s.tU -works.  Many  of  the  miiwa  hsve  been 
granted  to  furciKn  (principally  British)  oonuinniea. 

MmutfatUiMi*  Tb»  imiIiimii  provinces,  Mac  time  most  favour- 
ably ntniMd  U*  tta  lopOft  of  coal,  and,  where  necessary,  of  raw 
material,  are  the  chief  seats  of  Spanidi  manufactures.  The  principal 
manufacture  is  that  of  cotton.  The  exports  of  Sfianish  cotton  goods 
were,  until  the  close  of  the  19th  rpnturj',  hardly  w<inh  mentioning 
outside  llu'  i::iil(ir.i.il  niarki-t^.  wliich  tixik  An  avernKe  of  two  millions 
sterling  in  the  decade  l8«iH-i8>jH.  This  outlet  is  now  almost  closed, 
as  the  new  niastcrs  of  Cuba,  IVirto  Rico  and  tha  FUlqipinaa  no  hpnger 
prMect  Spanish  imparts  against  European  and  American  com* 
petitors.  But  this  loaa  haa  been  to  a  great  extent  compensated 
ny  the  expian.sion  of  the  home  market  for  cotton,  and  the  Spanish 
mannf.irturcrs  are  unable  to  meet  the  wants  of  the  iM^pulaiion,  lar^c 
qu.nnitits  of  c<itt<jn  goods  being  imported  e\'er\'  ye^ir.  The  cotton 
industr)'  l'*ng  principal!>'  centred  in  Catalonia,  and  mainly  in 
the  province  and  to«-n  of  (Barcelona,  famed  also  for  their  manu- 
factures of  l;ice,  woollen  and  linen  goods.  The  northern  provinces, 
especially  Guipuzcoa  and  Biscay,  Navarre  and  0\'icdo,  have 
foilowc<l  in  The  wake  o(  Catalonia  for  linen  and  cotton  industries 
and  for  paper-mills.  Klax-spinning  is  confined  to  Galicia.  The 
•iUc  industry,  though  inadequate  to  meet  the  home  demands,  i» 
acdve  in  Valencia,  Murda  and  Seville.  Metal  industries,  at  first 
liinitod  to  the  BaMjua  Provinces,  particulariy  around  Bilbao,  have 
spread  to  Astmiaa,  Almerh,  Galicia.  near  the  great  ore  beds  and 
in  the  vicinity  of  many  coal  mines.  In  the  same  .'Vsturian  districts 
the  govcrnnicnt  h.-s  i:s  :;njn<lric,  .mil  fartoric.-i  tor  making  arms  at 
La  Trubia  and  Oviedo,  Toledo  being  only  now  famous  for  its  blade* 
•ad  dmntiwt  work,  while  the  fonndriMnt  Sovflteand  Stfowia  Ofa 
vniavoitMt  compared  with  those  of  Asturiaa.  The  nanufaeture 
of  IcauMT,  another  Spanish  industr\-  of  old  renown,  is  still  extenrively 
canrlad  on  in  Catalonia  and  elsewhere,  but  the  making  of  cordmtn 
has  long  ceased  to  lie  a  speciality  of  Cordova,  from  which  it  takes 
ha  name,  (.luvcs  arc  made  in  Seville  and  Madrid,  shoes  in  the 
Balearic  Isles,  chiefly  for  Cuba  and  r<irio  Rico.  The  esp.mn  is 
twisted  into  corda  and  ropes  and  the  ataple  mattinK  so  common  on 
the  floors  of  Spanish  houM8  of  an  daiaea.  the  rjltra.  So;ip,  >  h<x  olate 
and  cork  manufactures  arc  amoni;  the  prf>^{KTous  industries.  The 
same  may  be  said  of  charcoal.  l>oth  I'  r  he.uinK  and  mechanical 
purposes.  The  large  furnaces  for  the  distillation  of  mercury  at 
Almaden  were  at  one  time  heatol  solely  with  charcoal  obtained 
from  the  Ciilus  ladaHtUrus.  The  making  of  poni'lain  is  chiefly 
carried  on  at  Seville.  The  war  of  turifFn  U-twwi  France  and  Spain 
after  l8<)l  was  an  inducement  for  an  cxtraordiruiry  development  in 
the  makint;  of  brandy  and  liqueurs  of  every  kind,  of  fruit  preserves, 
potted  meats,  etc.,  in  Navarre,  the  Uasoue  Provinces,  Catalonia, 
and  even  in  Valladolid  and  .Xndalusia.  Special  mention  must  be 
nuule  of  the  manufacture  of  tobnooo,  a  royal  monopoly,  brmed 
out  to  a  company,  which  increased  the  factories  from  seven  to 
twelve  and  bacan  by  paying  the  treasury  £3.400,000  annually. 

The  decade  following  the  Spanish-.American  War  (189^-1908), 
which  may  lie  rcirarded  as  a  period  of  industrial  and  commercial 
re>  ijiisirni  ;ii  .n.  w.ih  marked  bv  a  very  rapid  Increase  in  the  use  of 
electricity  for  lighting,  traction  ami  other  purposes.  Owing  to 
the  abundaaoa  ol  waMri>o^  '^  '"■  ''<'  obtained  In  the  OMMntainous 
felons,  these  new  undertakings  firoved  very  suceeiafid.  Spain  is. 
on  the  whole,  a  country  whose  production  falls  far  short  of  her  own 
icquiremeni!!.  With  a  pmtected  home  maricet,,  cheap  power  and 
cheap  lalnmr  avuilaUlc,  there  is  room  foe  mUch  industrial  develop- 
ini-n:.  It  i-i  h.-nxrvft,  n'lteworthy  that  SfMnllh  capitali-ts  are.  as 
a  class,  though  exclusive  of  the  Catalans,  unduly  conser%-ativ«. 
Hanoe  the  capital  for  tfaa  etabliahment  of  ahctrkal  iMfaatriaa  waa 


almost  exclusively  subscribed  in  Germany,  France,  Belgium,  Switaer- 
land  and  \\iv  I'nited  States,  just  as,  in  the  19th  century',  the  railsrays 
.md  nnnin,;  imluNirics  had  been  mainly  financed  by  British  investors, 
and  the  Valcncian  silk  industry  by  French.  Another  feature  of 
thnpariad'oC  reconstruction  was  the  formatioa  of  numonius  trusts 
or  eombiiditlons  of  producing  comiwnies  designed  to  take  advantage 
of  t<!i  ^u^h  t.iril!,  and  to  restrict  competition,  lower  eapenaea  and 
r  ti  '.  pn.  e.s.  The  paper,  sugar,  sak  petroleum  and  metallurgical 
industries  were  subjected  to  this  process,  but  in  no  c.i»e  was  it  possible 
to  secure  a  complete  mono|K)ly. 

Commene4 — Poaieisiing  vaned  resotnccs  and  being  favourably 
situatad  far  commerce,  Spate  ndilit  be  expected  to  uke  a  leadii« 
place  among  Hbm  tiadfaig  ooduraaitie*  of  Europe.  This  it  dkl  at 
one  time  hold,  when  the  treasure  acquired  by  the  discovety  of 
America  and  the  conquest  of  Mesdco  and  Peru  was  squandered 
in  the  purchase  of  various  commtxiities  from  England,  the  Nether- 
lands and  oilii-r  ii>nntric».  This  period  of  outward  proepcrity. 
however,  wiu  also  that  in  which  the  seeds  of  decline  were  planted. 
The  expulsion  of  the  Moon  from  Gtanada  nna  uwiiniiiiinimms 
with  the  diaoovHy  of  the  New  Worid.  Hundieik  'of  thousands 
of  Moors  were  driven  out  from  the  eoimtr>'  on  .ini<s<T|uent  occasions, 
and  in  the  act  Spain  lost  the  best  of  her  a^rn  ult.in'-ts  and  handi- 
craftsmen. The  Sjxiniards  ol  that  day  i  \.  itol  by  the  hojn  .,f 
ra)>idly  acijuiniJ  we.dth  and  the  love  of  adventure.  e-'.';iarkii!  up,  n 
a  career  of  discovery,  and  agriculture  and  manufacturing  industry 
fell  into  contempt*  The  toss  of  all  her  possessions  on  the  Americaa 
mainland  in  the  oarfy  |iart  of  the  19th  century  de.-ilt  a  severe  Mow 
to  the  foreign  IMniliaHJt  of  Sp^iin,  from  which  it  onlv  n'rr>\trmi 
about  1850.  when imnoWannde«p<)n»l>eKan  11/  in, n.iH-  Aft. xthere- 
«t oration  ol  the  BounKMU In  T87V  the  first  ralMnct  of  .\lphonso  XII. 's 
rei^n  stopi>ed  the  operation  of  the  taritT  l.nv  of  the  Revolution 
and  reverted  to  protection.  In  iMa  a  Liix  r.il  rabinet  revived  the 
system  of  a  gradu.tl  reduction  of  import  duties  to  a  fixed  nuud- 
mum,  and  made  commercial  treaties  with  France  and  several  other 
nations,  which  were  followeil  by  a  tresity  with  Great  tlritain  in  l8«5. 
The  foreign  comnicne  of  S]Min  rapidly  dcveluiied  in  the  decade 
1882-1893,  Gf«at  Britain,  France  and  the  United  States  figuring 
the  hiad  of  tiia  iiapacta,  Gtaat  Britain  and  France  at  the  head 
the  exporta.  The  expcro  of  Spanish  wines  to  France  alone 
amounted  to  £12,000,000  annually.  When  France  and  otlMr 
Kuropean  nations  .ibandoned  fn-e  trade  for  protection  towards  18QO, 
a  strong  nwivenienl  ><-t  in  in  Spain  in  favour  of  protection.  In  I890 
the  l_^l^^•.l•r^ati\e  cabinet  of  Setior  Canovas  raised  the  duties  on 
agricultural  products,  in  itk^l  it  denounced  all  the  treaties  of  com- 
merce that  included  most-favotired-nation  treatment  cisnsea,  and 
in  1692  a  new  tariff  law  esubliahed  considenbly  hl(^er  do^  than 
those  of  1882 — in  fact,  duties  nn^ag  from  40%  to  aoo%>  The 
Mibsequent  revision  of  the  tariff,  completed  in  1906,  inwofvad  no 
serious  departure  from  the  economic  polic>'  adopted  in  1890b 

The  following  table  shows  the  value  of  Spanish  impoilO  MMI 
exports  for  a  number  of  representative  years  after  1648:— 


Year. 

tmpisfta. 

EXpOftBa 

6,3(X),o<Hi 

I 

5.340,000 

1865 

14>}3.ooo 
i6,a63,ooo 

10,983,000 
i3,U4iooo 

15.983,000 

1870 

10376,000 

1875 

23,813,000 

18.081,000 

1880 

38,483.000 

25.999.000 

188$ 

30,51^0,000 

27,g2o,o(X) 

1890 

37,646,000 

37,510,000 

1895 

3a,i9ayooo  1 

38.955.o» 

1900 

1  '  >i  1  ^ 

33,390,000 

?O.OI  I.CKKJ 

The  principal  exports  includa  nctals  and  other  uiiaemis;  wine, 
sugar,  fruit  and  other  alimentary  substances,  cotton  and  its  manu- 
factures; animals  and  their  products,  including  wool  and  hair; 
timber  and  wrought  wood.  The  principal  imparts  include  grain, 
dried  fish  and  other  food-stuffs;  livestock  and  animal  products; 
machinery,  vehicles  and  ships;  stone,  minerals,  glass  and  pottery; 
drugs  and  chemical  products;  textiles  and  raw  cotton.  Great 
Britain,  France,  the  United  States,  Germany  and  Portugal,  named 
in  the  order  of  their  impoitanoe,  are  the  chief  oonsumers  of  Spanish 
ex^orta.  The  chief  capurters  to  Spain  (in  the  same  order)  are  Great 
Britain,  Fmnoe.  Cuba,  Germany  and  Portugal.  The  foreign  trade 
of  the  country  is  of  course  carried  on  mainly  by  aea,  and  of  the 
land  commerce  by  far  the  l.ir>;(-s|  prorionicm  is  with  or  tfaimi^ 
France.  The  snuilint.»s  of  the  trade  with  I'ortUKal  's  partly  dnetS 
the  similarity  of  the  chief  products  of  the  two  countries. 

Skippini  md  MoeigaliM.— Spain  has  31  neaboaid  provinoea,  with 
more  than  lao  poRs  of  some  impoitanoe.  The  merchant  navy 
of  Spain,  far  from  decaying  through  the  loss  of  her  colonies  in  1898, 
■eems  to  have  been  given  fresh  impetus.  Many  English  and  French 
steamers  have  been  purchased  abroad  and  nationaliicd.  In  igos 
the  nierrantilc  marine  comprised  449  rtcamships  of  434.84(1  t.jns 
and  541  sailing  vessels  of  85,583^  tons.    The  sailing  vessels  arc 
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trade,  which  is  decidfldiy  dtvdophig  and  occupying  more  cnid. 
It  is  carried  on  eadimwaiy  _  under  the  Spanish  llag.  The  fi»hing 
fleet,  chiefly  saiRng  bwts,  is  also  important,  and  is  manned  by 

a  h.irrly  and  active  roast  population.  In  l<>05  I0,7JJ  ships  of 
16,.V,)5.?'>7  tons  entere<l.  and  in.o^.^      if)..i4J.  ^35  itm-.  ilc.ireil. 

B<inkin[  and  Crtdil. — The  bank  oi  Spain  ( H.\m  n  .if  K^iafla)  has 
a  charter  which  baa  baan  raoawad  aid  anbrKt'il  M-vt-ml  times  since 
Its  foundation  after  tha  Raatantiaa,  and  its  privileged  note  i^suc 
kut  had  to  he  gTaAmiikr  rad  very  largely  increased  bv  legislative 
authorizations,  e^)Hr<:ia^  fat  1891  and  1898,  as  its  relations  with 
the  trca^urit".  of  ^>pain  and  of  her  roloniea  increutsed;  since  nothing 
in  the  *<:rviccs  rendered  by  the  li^uik  Id  the  piitilic  would  ever  have 
justified  the  growth  of  the  note  i»»iic  lirst  to  thirty  tnillions  sterling 
in  1991,  then  by  quick  strides  to  fifty  and  over  sixtiHNia  millions 
•terting  in  1899  and  1900.  At  the  close  of  the  19th  century  the 
renKKlflled  Kink  rharter,  which  is  only  to  expire  in  1911,  authorized 
D  maximum  isiuc  of  l.ioo,ooo,exxj,  on  condition  that  the  bank  keeps 
cash  in  hnnd,  ;;oli|  and  silver  in  <.-<|iial  (]ii.inlitie«,  erjual  to  a  third 
of  the  nt>te!i  in  tin  ulation  up  to  £c><i,(»o,r)<x),  and  caiial  to  half  the 
amount  is!iucd  above  that  s.um.  Gold  has  prartically  diiiap|>earc«l 
from  business  of  every  kind  !>ince  1H81.  when  the  preniium  bc^n 
tOf^K;  it  reached  a  maximum  of  i2o".i,  during  the  war  with  Amenra. 
Afterwanls  it  dropjie.!  to  at>out  30  in  ir>(K).  Bank-notes  and  silver 
coin  hav«been  (irar  lically  ihecurrenrv  liu  iK.my  years. 

Currency,  Weight!  and  Meaiures. — The  nietrir  system  of  weight* 
and  measures  was  officially  adopted  in  Spain  in  1854  and  the  decimal 
monetary  system  in  1871.  In  the  case  of  the  weignts  and  measures 
the  French  names  were  adopted,  with  only  the  neces&ar>' 
Vnguistic  changes.  Certain  older  standards  remain  in  common  use, 
notably  the  quinlai  (of  loi-^  lb  awirdupois),  the  Mni  (T-014  lb 
avoirduwis).  the  arroba  (3t  imperial  gallons  for  wine,  ij  im[)crial 
gallons  for  oil),  the /aiirfa  (l^  imperiaTbushels).  In  the  case  of  the 
currency  the  old  Spanish  name  of  peseta  waa  maiiiad  for  the 
unit  (the  franc,  9id.).  The  peseta  is  divided  into  too  eenletimos. 
Acfording  to  it»  iiar  value  2.S  Ji.S  (>e«e«as  are  about  equal  to  £1, 
but  the  actual  value  of  the  p-scta  is  alKHit  7|<I.  In  law,  there  is  a 
flouble  standanj  of  value,  silver  and  eold,  in  the  ratio  of  15}  to  1. 
But  the  only  silver  coin  which  is  U-sal  tender  up  to  any  am<jiint  i- 
the  5-p<9eta  piece,  and  the  coinaj^c  of  this  is  restricted.  Onc- 
paseta  piacM  III  aiKw,  and  !»•  aad  5jNHta  jMcca  in  fold  are 
alao  current.  Berore  tbe  IntraductiMi  or  the  mcimal  monetary 
•yinem  the  peoefa  was  the  fifth  part  of  a  peso  duro,  which  was  equal 
to  ao  realff  de  vrUon,  or  rather  more  than  a  5-fninc  piece.  The  only 
paper  money  ronsiits  of  the  notes  i>l  tlic  Bank  of  Sjiain. 

/•'irtunr^-. —Spanish  tutan-re  jLi-sril  rhrou^h  m^tm"  \'iij'^-itudc^ 
during  the  ii>th  rentur\'.  In  the  rcians  of  Ferdinand  Vll.  and 
IsaltelU  II.  the  creditors  of  the  state  had  to  ■HllertB»walsus|Mnaions 
of  payments  of  their  dues,  and  reductions  hotb  of  capita]  and  inteie.st. 
Diirinj;  the  Revolution,  from  lRf>8  to  1S74.  ii!.utfr-<  c ulttiiruitpd  in 
bankruj'f i"y.  Payments  of  interesl  wen-  n- 'y  in  p  iri  re  iinii-l  alii/r 
the  Ktstoration  in  1876,  and  in  iHKj  the  sincrnment  of  King 
Alphonso  XII.  proposed  arran^racnts  to  consolidate  the  floating 
and  treasury  debts  of  the  PenmsuLa  in  the  shape  of  £70,000,000 
of  4'"fi  stock,  redeemable  in  40  years,  and  to  reduce  and  consolidate 
the  old  ejiterior  and  interior  <lcl)ts,  then  exceeding  £4!k>,(XX],ooo,  in 
the  form  of  £78,840,000  of  exterior  4"i,  debt— exempt  from  taxaiirm 
under  an  agreement  to  that  elTett  with  the  i-ouii<  il  of  foreiijn  iKnid- 
holdera  in  London  on  the  28th  of  June  iH&i — and  £77,^40,1000  of 
perpetual  interior  4%.  The  coioaial  dabts  w«m  not  faicladsd  in 
those  plans.  The  debts  of  Spain  were  further  InciaaMd  in  itol 
by  a  consolidation  of  £10,000.000  of  floating  debt  turned  into 4% 
redeemable  xtix-k  »imilar  to  that  of  1882 ;  and  this  did  not  piewent  a 
fresh  growth  of  (loalinK  delx:^  out  of  annaal  defw  its  averaging  two 
to  three  millions  stcrlini;  li  iririK  the  last  quarter  of  the  «ntiir\. 
The  floating  debt  in  1900  had  swollen  to  £24.343,300.  The  eovem 
n«Bt  of  Smin  having  guaranteed  the  colonial  debts  of  Cuba  and 
of  the  Philippines,  when  those  colonies  were  lost  in  IS^,  Spain  was 
further  saddled  with  £46,210.000  of  coloni.il  consolidate*l  debts, 
and  with  the  ex|iftnte»  of  the  wars  amounting,  tle^ides,  to  tt.^.Jsy.OfX). 
Consciucntly,  the  S[x;inish  govcrtuTuni  had  once  mure  to  at'rmiJt 
to  malce  lioth  ends  meet  by  asking  its  creditors  to  assent  to  tlie 
suppression  of  all  the  amortization  of  imperial  and  colonial  debts, 
and  to  a  tax  of  20%  on  the  coupons  of  all  the  debts,  whilst  at  the 
same  titne  the  Cortes  were  asked  to  authorize  a  consolidation  and 
liquidation  of  the  floating  and  war  debts  and  an  annu.il  im-rease 
of  l  ^. 200.000  in  already  heavy  taxation.  Under  the«.-  iT.ixlirt:  a;ir>ns 
the  Spanish  debt  at  the  close  of  the  19th  century.  cx<  hisiv  e  of 
£44.000,000  of  treasury  debt,  consisted  of  £.^1, 750,000  of  exterior 
debt,  still  temporarily  exempted  from  taxation  on  the  condition 
of  being  held  by  forognen,  of  £270,000.000  of  4"i  interior  consols, 
and  of  £6o.non,ooo  of  new  5  consols,  replacing  the  war  and  floating 
debts.  In  January  lOOS  this  total  oiitslanrlint:  debt  of  £41,^,7.^0,000 
hari  ticcn  rcdurcii  to  C^Si.S  v^oon;  therapifal  sum  was  thus  approxi- 
mately equal  to  £20  8s.  per  head  of  the  population,  and  the  annual 
charge  amounted  to  about  17s.  M.  per  head.  Between  1 885  and 
1905  the  revenue  of  Spain  varie<l  from  £.^0.000,000  to  £40.000,000, 
and  the  expenditure  was  approximatHv  equal;  deficits  were  common 
towards  the  beginning  of  this  periixl,  anrplases  towards  the  end. 
For  an  analytis  of  the  oudKt  the  year  tooA  aiay  be  taken  as  typkal, 
matmnch  as  trade  bad  tnen  resumed  Its  normal  condition,  after 


ti  e  disturbing  influence  of  tariff  revision  in  1906  and  the  failure 
of  many  crops  in  1907.  The  estimates  for  1908  showed  that  the 
revenue  was  derived  as  follows:  Direct  taxes  on  land,  house»,  mines, 
industry  and  commerce,  livestock.  n-Kistration  arts,  titles  of  noliility, 
mort^.i!,;*^  and  siilaries  paid  ]>y  the  state.  £  I  K,o^<)..Stxj;  indirect 
taxes,  including  customs,  cxcir^,  tulU  and  bridge  and  ferr>-  ducsi 
£14,748^000;  tobacco  monopoly,  loitcr>-,  mint,  national  property, 
bab  ince  fn>m  public  treasur>-j  &c.,  £8,858,400;  total  £41,637,900. 
The  princinat  items  of  expenditure  were:  Public  debt,  fil6^99,jOl>; 
miiiixiry  of^war,  £6,30i,ioo;ministry  of  public  works,  Ac.,  ^,i679i54l>» 
pensions,  £3,881,400.  The  total  waa  £40,936,740. 

ConstUtUicn  and  Governmenl. — Spain  is  an  bereditaiy  monardqr 
the  constitution  of  which  was  voted  by  the  Cortes  and  beauM 
the  fundamental  law  of  the  30th  of  June  1S76.  This  law  fiscs 
the  Older  of  succeasioa  as  follows:  should  no  legilimate  dcacen- 
dant  of  AlphoBso  XIL  Huvive,  tbe  aocctadon  devolvca  fiiat 
upon  his  sisters,  next  upoB  Us  aunt  ainl  hfT  Ifiithnani  dtmn 
dants,  and  finally  upon  the  legitimate  deiceiidaati  of  the 
brothers  of  Ferdiiiand  VTI.  "  unla»  they  have  been  excluded." 
Should  all  lines  become  extinct,  the  nation  may  elect  its  monarch. 
The  sovereign  bccomis  of  age  on  romplrt  Ing  his  or  her  si.ttct  nth 
year.  He  is  inviolable,  but  bin  raini.stt  rs  arc  responsible  to  tlie 
Cortes,  and  none  of  his  decrees  is  valid  utilcss  counterbij^iicd 
by  a  mini-stcr.  The  sovtrrign  is  grand-master  of  the  eight 
Sfianish  orders  of  knighthood,  the  principal  of  which  is  that  of 
the  Golden  Hccce  (Toison  de  Oro),  founded  in  1431  by  Philip 
of  Burgundy.  The  chain  of  this  order  surrounds  the  royal  anns, 
in  which  arc  included,  besides  the  arms  of  Cistile,  Leon,  Granada, 
and  the  lilies  of  the  royal  house  of  Bourbon,  the  amis  of  Austria, 
Sicily,  Savoy,  Brabant  and  others.  The  national  colours  are  red 
and  yellow.  The  flag  is  divided  into  three  hottwiml  ttfipfit 
tm  Rd  stripes  with  a  yellow  one  between  beaiiiv  the  ngiil 

Hift  kgidalive  authority  is  cserdwd  by  the  soveieign  hi 
OHjuutin  with  the  Cntca,  a  body  composed  of  two  houses— 
a  Senale  and  a  duunler  of  deputies.  The  senate  is  composed 
of  members  of  three  classes:  (i)  meroLers  by  right  of  binh 
or  office — princes,  nobles  who  possess  an  annual  income  of 
60,000  fx-st'i.is  i  (2.4Co).  .ir.d  Y''<]  the  nink  of  grandee  (^runde), 
a  dignity  coiifcrnd  by  llic  king  i:il!uT  for  life  or  .is  an  hereditary 
honour,  captainsgtiieral  oi  the  army,  admirals  of  the  rja\ y, 
the  patriarch  of  the  Indies,  arthbiihops,  cardinals,  the  presi- 
dents of  the  council  of  state  or  of  ihc  Supreme  Court,  and  oilier 
high  olTicials,  all  of  whom  mu.st  have  relained  their  appoint- 
mencs  for  two  years;  (j)  members  nominated  by  the  aovcteign 
for  life;  and  (3)  mcmbcis  elected  three  each  by  the  4()  provinoes 
of  the  kingdom,  and  the  remainder  by  academics,  universities, 
dioceses  and  state  corporations.  The  members  bdongiiig  to 
the  first  two  classes  must  not  exceed  180  in  munber,  and  these 
iwqr  be  the  sane  number  of  nenbcis  of  the  third  dass.  The 
aenatoBal  dcctois  in  the  pravfnccs  an  (i)  delegates  of  the 
oommunes  and  (2)  all  the  membeis  of  the  provincial  council, 
presided  over  by  the  goveraor.  The  lower  house  of  the  Cortes 
was  elected  by  a  very  limited  franchise  from  1877  to  i&qo,  when 
the  Cortes  p.-usscd  a  reform  bQl  which  became  Liw  on  the  2c;th 
of  June  iSijo.  This  law  re-cstsblished  universal  male  surtrage, 
which  had  e.xialed  during  the  Revolution,  from  iS6q  to  1S77. 
Under  the  law  of  the  ii.ith  of  June  jS<)o  cvcr>'  Spaniard  v. ho 
is  not  debarred  from  his  civil  and  civic  rights  by  any  legal 
incapacity,  and  i.as  resiilt;!  roii.s<-n;tivciy  l-.vo  years  in  his 
parish,  becomes  an  elector  on  completing  his  twenly-tifth  year. 
Soldiers  and  sailors  in  active  service  cannot  vote.  .-Ml  Spaniards 
aged  25  who  arc  not  clerks  in  holy  orders  can  be  elected.  The 
same  electoral  law  was  extended  to  the  municipal  *<^tffns. 

The  esecutive  administialion  is  entrusted  to  a  reqionsiUe 
minbtiy,  in  whidi  the  pieiident  generally  holds  no  portfolio, 
though  aane  prime  ninMeta  have  alio  taken  chaife  of  one 
of  the  departnicnta.  The  nunisterial  departments  are:  Foreign 
affairs,  grace  and  juslice,  finance,  interior,  war,  education 
and  fine  arts,  marine,  public  works,  and  agrictilturc  and 
commerce  Under  the  5.ecTelary  of  state  f<ir  the  interior  the 
civil  admiiiislraliun  in  eacii  province  is  hea<lei3  by  a  governor, 
who  represents  the  central  power  in  the  provincial  ccmncil 
(dipiriacion  provincial)  wliich  is  also  elected  by  universal  suffrage. 
The  pnvhidal  councils  meet  yearly,  and  an  permanently 
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icpmntad  bgr  &  (wminlttwt  (/c$mmttibt»  fntbutati,  wUdi  is 
elected  umaall^  to  nfegnard  thdc  tntcnats.  Every  commune 
or  munidpality  has  its  own  elected  ayiaUamienUi  {q.v.),  which 
has C0in[:ilcl L'  lontrcl  over  munirii:;il  administration,  with  power 
to  levy  and  colluci  uixus.  Its  members  are  styled  regidores 
or  concejaks,  and  half  ihcir  number  is  circled  cvcrj'  two  years. 
They  appoint  an  alcalde  or  niiiyor  from  among  themselves  lo 
aci  as  president,  chief  execmive  otiicer,  and  justice  of  the  peace. 
In  the  larger  towns  the  alraldc  shares  his  rcponsibiiities  with 
several  permanent  olikials  called  lenicnics  alciiidcs.  The 
fundamental  law  of  1876  secures  to  ayuntamientos,  and  to  the 
provincial  councils,  an  autonomy  which  is  complete  within  its 
own  limits.  Neither  the  executive  nor  the  Cortes  may  inter- 
fere with  provincial  and  communal  administration,  except  when 
the  local  authorities  exceed  their  legal  power  to  the  detrimeot 
of  public  interests.  This  proviuon  of  the  coiutilntibn  hu 
not  always  been  strictly  observed  by  the  government. 

low  amd  Justice.— Spanish  law  t»  founded  on  Roman  law,  Gothic 
common  law,  and  (he  national  code  proclaimed  at  the  meeting  of 
the  Corte*  at  Toro  in  1501  (the  le^vs  de  Tcro). 

The  present  civil  code  was  put  mto  force  on  the  ist  of  May  iSfic) 
lor  the  whole  kingdom.  The  penal  code  dates  fnim  1870,  and  was 
modified  in  1877.  The  commercial  code  was  jiut  into  force  on  the 
22nd  of  AuRust  1885,  (he  cixle  of  civil  procedure  on  the  1st  of  April 
18S1,  and  (he  f<Kie  of  eritnitud  procedure  on  the  22nd  of  June  1882. 
There  is  a  court  of  first  instance  in  each  uf  the  495  ptirtidoi.  iuduialrs, 
or  le^al  districts,  into  which  the  kinRilnm  t.t  iliviili-<l.  IVntn  this 
inferior  jurisdiction  the  appeals  go  (o  the  15  atidiencias  lerritoriales, 
or  courts  of  appeal.  There  is  in  Madrid  a  Supreme  Court,  which 
is  modelled  upon  the  French  Cour  de  Cassation,  to  rule  on  points 
of  law  when  appeals  are  made  from  the  decisions  of  inferior  courts, 
or  when  conflicts  arise  between  civil  and  military  jurisdiction.  When 
the  law  of  the  loth  of  April  1888  established  trial  by  jury  for  most 
crimes  and  delicts,  49  audimcias  criminates,  or;e  in  each  province, 
were  created ;  these  arc  a  sort  of  assize  held  four  times  a  year.  The 
•d minis timtiim  of  justice  is  public.  The  parties  to  a  suit  must  be 
i>|wwnU>l  by  connieL  The  state  is  alwayn  represented  in  every 
coDft^roiioinMlpf  fiitaUt,  public  proHcutor*,  and  counsel  who  are 
BOwhiHis  of  the  Clown. 

Religion. — Roman  C-ath<jlicism  is  the  established  rclifpon.  and 
the  Church  ami  clergy  are  m;ii:ituine(i  by  the  state  at  an  annual  cost 
of  about  £1,600,000.  Thcrclations  between  Church  and  state,  and 
the  poiitiaa  of  the  religious  orders,  were  defined  by  titt  COMOrdat 
of  1851,  remaining  practicallv  unchanged  until  191a  There  are 
ten  archbishoprics  (Toledo,  Nlailrid,  Burgos,  Granada,  Santiago, 
SaraRoasa,  Seville,  TarraKotn,  Valencia  an<l  \'alIadolid)  and  forty- 
6ve  bishoprics.  The  arc  hbishop  of  Toledo  is  primate.  The  numlier 
of  monanic  communities  is  about  J250,  including  some  600  rniu  i  nls 
for  men  and  2650  for  women.  Nlost  of  the  religious  orders  carr>- 
an  active  educational  or  charitable  work.  The  monks  number 
ahout  10,000,  the  nuns  40,000.  The  immense  majority  of  the  people 
arc  professed  adherents  of  the  Roman  Catholic  faith,  so  that,  so 
far  a>  numbers  go.  Sp<a>n  i-^  •,!ill  the  most  "  Catholic  "  country  in 
the  world,  as  it  Ims  long  been  styled.    With  libenv  of  con.M'ience 

dufioc  the  Rcveltttion,  fnmi  1868  to  1877.  the  Chun-h  lost  ground, 
and  anti-derical  ideas  prevailed  for  a  while  in  the  centn-s  orre|>iib- 
licanianl  in  Catalonia  and  .Andalusia:  but  a  ivaction  »et  in  with  the 
ReiluntJoM.  The  go\-crnments  of  the  Kesttoration  showtnl  the  Church 
much  favour. allowed  the  Jesuits  and  religious  orders  of  both  sc.\e» 
to  qwead  to  an  extent  without  prtxi-<lent  in  the  century,  and  to 
lake  hold  of  the  eilucation  of  more  than  half  of  the  youth  of  both 
•ewa  In  all  clashes  of  s«xiety.  This  revival  of  Church  and  monastic 
Influence  began  during  the  reign  of  Alphonso  XII.,  1877-188S,  and 
considerably  increased  afterwards  under  the  regency  of  Queen 
Christina,  during  the  long  minority  of  Alphonso  XIII.,  the  godson 
of  Pope  Leo  Xlll.  Spani^h  ohIi-s  sfill  contain  se\-cre  penalties 
tor  litltrts  i,.i.un^t  the  --.r.itr  nli^^ifn,  a^^  \\r.:vr^  frcc^ucntU'  discover 
wh4-n  they  give  olTeiKe  to  the  ecclesiastical  authorities.  Blasphemy 
is  punished  by  imprisonment.  The  bishops  lit  in  the  ilipMior 
council  of  education,  and  exercise  much  influence  on  puhtle  Instruc- 
tion. Since  I8qq  all  l^-iys  have  been  obliged  to  attend  lectures 
on  theology  and  religion  during  six  out  of  seven  years  of  their 
curriculum  to  obtain  the  U..\.  degree.  Canon  law  and  Churih 
ilfictrine  form  an  obligatory  ^urt  of  the  studies  of  men  (pialifvinja;  for 
the  bar  and  magistracy.  By  the  constitution  of  1876  non-Catholics 
wew  only  permitted  to  exercise  their  form  of  woranip  on  condition 
that  thqr  did  so  in  private,  without  any  public  demonstmtion  or 
annomcement  of  their  wrvices.  The  same  rule  applies  to  their 
SChoolib  which  are,  however,  numerously  attendeil,  in  .\Iai!ri<l, 
Seville,  Barcelona  and  other  towns,  by  chililren  of  Protestant 
families  and  of  many  Roman  Catholics  also.  A  pro[K)s;il  to  alitilish 
these  restrictions  was  made  by  the  government  in  1910  (sec  History, 
below). 

Education. — A  law  of  the  17th  of  July  1857  made  priman'  educa- 
tion free  for  the  poor,  and  compulaoqr  on  all  children  of  school  tf/t. 
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originally  fixed  at  sue  to  nine  yeaiB.  It  proved  irnpoaaible  to  enfoice 
this  statute,  and  the  majority  of  Spaniards  are  still  illiterate,  though 
in  decreaiiing  proportion  at  e^ach  ri  ii>ii-^.  The  primary  schixiU  lor 
both  texes  are  kqn  up  by  the  muiucipalities,  at  aa  annual  cost  of 
about  jCidOOOiOOOb  to  whicii  the  aiMecenuBmiiea  aanfl  adiweBthia. 
The  seeoodaqr  sehools,  of  wfakh  dteie  must  he  at  least  one  in  every 
province,  am  StyM  institutes  and  are  mostly  self-supporting,  the 
fees  paid  bjr  tiie  pupils  usually  cover  the  expenses  of  such  estab- 
li.thmenis,  which  also  receive  subsiilies  from  some  of  the  provincial 
council."!.  S|iain  li;w  nine  uiiivij:_Mtii_s :  Madrid,  the  most  numerously 
attended ;  Salamanca,  the  most  ancient ;  Granada,  Seville,  f^rcclona, 
Valencia^  Santiago,  Snwgosia  and  Valladolid,  Then  arc  also  a  faculty 
of  medicine  at  CaAs  and  a  faculty  of  law  at  Ovieda  Most  of  the 
universities  are  si'If-supporting  from  the  fees  of  matriculations  and 
of  deKnt-s.  I  he  5.tate  also  maintains  a  variety  of  tixhnit.al  Mihools, 
for  iigricultiire,  <-rii,Hni:i.'rinif.  architecture,  peiinting,  mutic,  &c. 
The  whole  system  (  i  jjulilic  instruction  is  controlled  by  the  nnniMer 
of  education  and  an  advisory  council.  A  law  passed  on  the  lat  ef 
July  i9oe  raquires  that  all  private  schools  must  be  authorised  1^ 
the  state,  and  artan^  for  their  periodical  inspection,  for  the  enforce* 
mentof  proper  sanitation  and  discipline,  and  for  the  appointment 
of  a  suitable  start  of  teachers.  Among  the  institutions  affected  by 
this  law  are  numerous  Jesuit  and  otner  ccclcsiastkral  schools  for 
boys,  and  a  Je^ui(  university  at  Deuslo,  near  Bilbao,  wbo.sf  pupils 
haw  to  pass  their  final  !R'condar>'  examinations  atid  to  take  all 
degiaos  in  the  state  establishments  as  free  tcholars.  The  education 
of  girls  has  been  much  developed  not  only  in  the  state  schools  but 
even  more  so  in  the  convents,  whic  h  i  ducatc  more  than  half  the  Rirls 
of  the  upiier  and  niiiidli'  1  .M.usy  )C\t\h  a-.timl  the  nrii\  iini.il 

instifiitCN,  and  some  h.iw  .-.u<  v  e.ssl'iilly  i^one  in  for  the  11. .'\.  dogrits 
and  cvxMi  higher  honours  in  the  universities. 

Defence. — The  Spanish  army  is  recruited  by  conscription. 
Liability  to  service  begins  with  the  first  day  of  the  calendar 
year  in  which  the  twentieth  year  is  completed.    Except  in 
extraordinary  circumstances,  the  war  ministers  liavc  seldom 
called  for  more  than  forty  to  sixty  thousand  men  annually, 
and  of  this  contingent  all  who  can  afford  to  do  so  buy  them- 
selves off  from  service  at  home  by  payment  of  £60,  and  if 
drafted  for  colonial  service  by  paymeBt  of  tJto.  The  period  el 
service  for  all  arms  is  twelve  yean— three  with  the  coloun, 
three  in  the  fint-daas  reserve,  six  in  the  second-class  reserve, 
wbidi  mntriiit  the  niiphu  of  the  amraal  cootingent  of  recniita, 
and  to  Hal)]*  to  em  aiOBth't  tnining  in  eveiy  year.  Tbt  wir 
ministen  can,  and  Cnquenlly  do^  and  on  unlmlted  fudomb, 
or  place  in  the  irtt-rlait  rcierve,  men  who  have  not  oonpletcd 
thdr  fiiM  thiee  yeaia,  and  thus  a  considerable  saving  is  made. 
Brothers  can  take  each  other's  place  in  the  service,  and  eldest 
sons  of  aged  parents,  or  sons  of  widows,  easily  get  exempted. 
Spain  is  divided  into  seven  military  regions  or  army  corps. 
The  strength  of  the  regular  army  for  many  years  varied 
between  85,000  and  100,000  in  time  of  peace,  and  during  the 
Carlist  Wars,  1868  to  1876,  Spain  had  280,000  under  arms,  and 
nearly  350.000  during  her  more  recent  wars.    For  i.'^oo-iOOO 
the  figures  were  oidy  So,ooo.    The  :i>  1:vl  army  is  divided  into 
56  regiments  of  the  line  with  2  battalior^s  each,  20  battalions 
of  rifles  or  cazadorcs,  2  Balearic  Islands,  i  Melilla,  4  African 
battalions  of  light  infantry,  a  battalions  of  rifles  in  the 
Canaries.    The  cavalry  includce  B  aqoadion  of  royal  horse 
guards,  28  regiments  of  (he  line,  remount  and  d£pAt  establish- 
ments, 4  regional  squadrons  in  Majorca,  the  Canaries,  Ceuta, 
Melilla.  The  artillay  coropriaea  la  n^menta  cf  fidd  utillny, 
t  of  hone  aitmay,  3  mgiiiiiaila  and  an  independent  diWaioneC 
mountain  gnna,  and  7  battalions  of  garrison  aitiHeiy.  Hie 
royal  enghweia  an  4  legimenta  of  sappers  and  mbieti,  i  of 
pontooners,  i  battalkm  of  td^raph  engineers,  i  of  railway 
engineers  with  cyclists,  I  baUoon  corps,  and  4  colonial  corps. 
Other  permanent  military  forces  are  1075  officers,  1604  mounted 
and  16,536  foot  gendarmes,  mostly  old  soldiers,  and  14,156 
cartibinccrs,  all  of  them  old  soldiers.    The  regular  army,  at 
the  close  of  the  wars  in  iSqR,  had  26,000  ofTiccrs  and  about 
400  generals,  but  a  law  w.is  aftcrwardi  made  to  reduce  their 
numbers  by  fillinf;  only  one  out  of  two  death  vacancies,  with 
a  view   lo  rc  iLh   a  peace  establishment  of  2   marshals.  25 
lieutenant-generals,  50  divisional-  and  140  brigadier-generals, 
and  1 5,000  officers.  The  total  strength  of  the  field  army  may 
be  estimated  at  a  20,000  combatants.   The  military  academics 
are  Toledo  for  infantry.  Segovia  for  artillery,  Valladolid  for 
cavaliy,  Avila  for  commissariat,  Eacoiial  lor  caiaUneeia,  Getafe 
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tor  dvil  guards,  beridet  •  itaff  college  styled  EKndft  Snpcrior 

ill-  Guerra  at  Madrid.  NlllBBWUS  forircsscs  guard  the  Portu- 
g'lL'se  frontier  and  the  pMSCS  of  the  Pyrenees,  but  many  of 
these  are  ill-armed  and  obsolete. 

The  na\'y  is  recruited  by  conscription  in  the  coast  or  maritime 
districts,  which  art-  (livicliAl  into  tniee  naval  caiHaindcsi-Keneral. 
ihoae  of  Ferrol.  Cadiz  and  Cartagena — at  the  head  of  each  being 
a  vioe-admiiaL  No  attcin|it  «■»  owde.  duriac  tlw  deoMk  wfakn 
fallowed  the  Sftaniah-Aincricaii  Vttx.  to  ncMoe  the  iquadrona 
dnttomd  at  ManiU  and  Santiago  de  CdIm.  when  the  teoonstmc- 
don  of  the  navy  was  begun,  in  1908,  SfMin  ponesitd  1  battleship. 
3  armoured  cruisers,  6  protected  cruisers,  5  destroyers  and  6 
torjjcdo-boats.   All  thf  lar>;iT  vessels  were  old  and  of  linl<  \  .uu.' 

f^lBMCKiKAPHY. — The  (ollowine  works  arc  mainly  tojxjgraphical 
and  deacriptive:  G.  H.  Borrow,  The  BibU  in  Spain  (i«t  ed.,  i>ondon, 
1843;  with  notes  and  gkiaaaiy  by  UUck  R.  Burke,  London,  1899); 
Maoos,  Dictionario  gitpifito^isiirico  y  estadlstico  de  las  pronncias 
it  EspaHa  (16  vols.,  1846-18W));  F.  Coclto,  Resrna  geogrd/Ua, 
moUgxa,  y  a^rUoUi  de  EspaHa  (Madrid,  \V.  Webster.  Sfniin 

TLondon,  lH)sj);  M.  U  illkoriiiii,  Ihr  fiyrfn^nu  hf  Halbtnsfl  (.^  V(il-i., 
Leipzig,  iHK4-lHi.c>J ;  E.  de  Amicis,  St>ai;iui  iFlorcnrc,  ISH5;  Eny. 
trans.  Spuin  imi  the  .Sfunuirdi,  New  York,  iH'^jj;  K.  del  ('.vitillo. 
Gran  ducwn^rio  geografiio  de  EspaSa  {4  vols.,  Barcelona,  lHh9- 
1892} ;  K.  Uazin,  Tem  fEjpagne  (Paris,  189s) :  E-  Pardo  Bazin, 
Par  la  EtbaHa  pinttmea  (tfatcelana,  189;;):  K.  Foulch6-Delbo«c. 
BiHiograpmie  des  voyagei  en  Esparne  (Pansi,  1896);  II.  Gadow,  In 
Sortkern  Spain  (Lonck>n,  1897J;  J.  Hay,  C<i.Utltan  Days  (jnii  eii., 
London,  lB<>r):  \V.  J.  Riiot,  Spain  and  tls  Colonies  (Londim.  l^'jH); 
K.  L.  Bat(-..  Spamih  I h .\h-j:iiys  and  byways  (l.<indnn,  h><kii;  A.  J.  C. 
Hate,  WamUnngs  in  Spain  (8th  ed.,  London,  1904):  R.  Thirlmere, 
imtnfiam  Cammia  (9  veis..  Loadoa,  I9M><  Valuable  information 
ceabecfctalaedhomthcBrirtiwiof  thalMdndGeogtaphical  Society. 
EspaHa,  sus  monitmentos  y  artts,  tit  naiurakta  e  Hisloria  is  an 
illustrated  series  of  3t  volumes  by  various  writers  (Barcelona,  1H84- 
l8<)l).  The  "  Spiinish  Scries  "  of  monofnaphs  on  towns  and  cities, 
edited  by  A.  f  .  (.  .lUcrt  (l.ondon,  1906,  &c.),  is  noteworthy  for 
descriptions  of  architecture  and  painting,  and  for  the  ejcccllence 
of  its  many  illustratioaa.  The  best  guide-lmoks  arc  II.  O'Shca, 
Guide  U>  Spun  and  Portugal  (London,  1899};  R.  Ford,  Murray's 
Hanibock  fir  SPom  (a  vols.,  lioadoa>  1906) ;  and  C.  Baedeker,  Spain 
mmd  PtrttM  (Ldp^,  1908).  SMsbr's  HandaUas  (Gotha.  1907) 
^f^^t—  the  beat  maps  for  {ceneral  use.  The  Mapa  topogrdfiea  de 
BtpaMa,^  published  by  the  Itutituto  seogTafico  y  csladj.stico  de 
Eroaila  in  1080  sheets,  is  on  the  scale  of  1 :  5n,<x)o,  or  l-ifi  in.  =  i  m. 

For  gGolog>',  sec  the  maps  and  other  puhlirationa  of  tlio  (  1  miM m 
del  Mapa  Geol^icode  EsiKiAa;  L.  Mallada,  "  Explicaciun  del  nia|>a 
gcologico  de  EapaAa,"  in  Mem.  com.  mapa  gtol.  Esp.  (1895,  1H96, 
1898  and  1903);  C.  B.'irroU,  "  Recherchcs  sur  le*  terrains  ancient 
des  Astiirics  ct  de  la  Galicie,"  in  Mfm.  soe.  gM.  du  A'orJ,  vol.  ii. 
(Lille,  t>4H2);  F.  Fouquf,  &c.,  "  Mi-s.-uon  d'.'Xndalousie,"  in  Mfm. 
pres.  par  dtveri  jflimnts  d  iaead.  des  sciences,  set.  3,  vol.  xxx.  (Paris, 
t8^)- 

The  chief  authorities  on  flora  and  fauna  are  M.  Willkomm, 
iIiiMfra<i4MM  florae  kispmkat  mraterMngw  Baharimm  (3  vols-, 
Stuttgart.  1881-1892);  M.  Cotinciio,  EnumeraeiSn  de  tat  pUmlas 
4»  la  PtfUHSula  (vol.  i.,  Madrid.  1885),  G.  de  la  Puerto,  Botdnica 
dsstnMm,  Stc  (Madrid,  1891):  B.  Merino,  Conirtlmtion  d  la  flora 
ie  Calicia  (Tuy,  1897);  A.  Chapman  and  \V.  J.  Uurk,  Wild  Spain 
(London,  lH<)^);id.  i'nexf>tored  Spain  (l>(jndon, 

Modern  socul  and  politKal  conditions  are  dcM  ri!K.-d  l>v  G.  Routicr, 
L'Espane  en  1S07  (Paris,  1897):  E.  Pardo  Haz.'in,  La  EspaHa  de 
ayer  ylade  hoy  (Madrid,  1899);  L'Espagne:  politique,  tiuirature. 
armie,  (fc,  numiro  spicial  de  la  Souveile  Revue  Inlernalionale  (Paris. 
1900);  J.  R.  I>iwell,  Impressions  of  Spain  (London,  1900,  written 
1877-1880  when  Lowell  was  American  minister  to  the  court  of 
Spain) ; P.Gotorde  Burh.i)(uena,  7t'ti«i(ra>coiium^''r  '  iM.i  Irid,  1900); 
R.  Altamira  y  Crcva  Psicdotia  del  pueblo  espaiwl  {.M-idrid,  i<)02); 
V.  Amirall,  El  Catalanismo  (B.ircetona,  1902)',  J.  .Mi-nda  y  Slira, 
Retaciones  de  solemnidades  y  fiestas  publicas  de  EspaOa  (Madrid, 
1903);  Madrazo.  El  Pueblo  est>ailol  ha  muerto?  (Santander.  1903); 
v.  Gav.  ConstUucion  y  vtda  del  pueblo  espaHU  (Madrid,  190^.  ike,); 
H.  Havclock  Ellis,  Tlu  Soul  of  Spain  (London,  1908). 

A  comprebeiuive  account  of  such  matters  as  population,  industry, 
commerce,  finance,  mining,  shipping,  pulilir  work-'i,  post  and  tele- 
pr.-iphs,  railways,  education,  constitjji  iin,  I  r,v  a:id  jii?.tit-c,  juililic 
health,  ftcmav  be  found  in  the  followin)'  works;  all  those  of  whirh 
the  flIaorMMl  date  of  iwie  are  not  specified  are  published  animally 
in  Mudrid :  CUuo  d*  la  poUaeiAt  it  EspaHa:  1900  (Madrid,  1903,  &c . ) ; 
JfoviMtNto  it  la  HoUocUh  it  EspaHa;  British  Foreign  OlTu  e 
Reports  (annual  senes  and  tniaeetlaneotts  series,  L,ondon):  £5/.jri- 
isltca  general  de  comereio  exterior  de  EspaHa  con  sus  provineias  de 
ullramar  y  totencias  exirangeras,  formada  for  la  direction  general  de 
Aduanas;  Annual  Reports  of  the  Council  of  the  Corporation  of 
Foreign  Dondhokiers  (London);  Esladlstiea  mineral  de  EspaHa  \ 
Mtmoria  tohre  las  ebras  puhticas;  Anuario  ofieial  de  correos  y  teU- 
fra/of  it  EspaHa;  SUuaeiSn  de  los  ferro-carrUut  Awmario  de  la 
fmmen  msegaasa;  H.  Gmelin,  Sludien  tur  spainbthlB  Verfassungs- 
g/uckkkk  4t»  MMNadkalM  JaktktmiirU  (Stutmnt,  l^osh  R>  de 


Oloria,  La  CoiuHtmciin  espoMota  comparoda  con  lot  de  Intiaierra, 

Eslados-Unidos,  Francia  y  Alemania  (Valencia.  io<)4'S;  T.  Gomez 
Herrero,  Diccionario-guta  lerislattro  espaHot  15  voK..  .\ladrid.  li>oi- 
1903);  Esladlstiea  de  la  adminislraci^n  de  juslicui  en  lo  crtmittal 
durante-,  Boletin  mensual  de  estadisiica  demogrdfica-sanitaria  de  la 
peninsula  y  islas  adjacentes  (Madrid,  monthly);  Estado  general 
de  la  armada  para  el  aHo;  C.  Fernandez  Dun>.  Armada  esbaHola 
desde  la  union  de  los  reinos  de  Castilia  y  de  Lnn  (9  vols.,  Madrid, 
(899-1903)  i  RoieHn  ^feiat  del  minisUrio  dt  MtAm.     {fL  G.  J.) 

History 
A. — .imicnl  to  A.D.  406. 

Primilm  Iitkobikmtt,—Jht  origia  and  of  the  taiiy 

iohabitaats  of  the  Penintilft  are  tinkiwwB;  Decent  coojectuni 
on  the  subject,  which  have  been  many,  are  more  bold  than 
probable,  and  we  must  await  the  result  of  further  excavations 

of  prehistoric  sites  and  further  inquiries  into  the  native  inscrip- 
tions before  we  can  hope  for  much  certainty.  The  Romans, 
whose  acquaintance  with  the  country  began  in  the  3rd  lentury 
B.C.,  mention  three  races:  Iberians  (in  the  east,  north  and 
south),  Celts  (north-west)  and  (■elill>eriaiis  (centre),  but  the 
classificatioa  does  not  help  us  far.  The  use  to-day  of  the 
strange  and  Mndeat  Baique  tongue  on  the  western  slopes  of 
the  PymiM  and  in  Viacsya  (Biscay) — a  tongue  which  b 
uttcily  unlike  Celtic  or  Italian  or  any  "  Indo-Gernianic  " 
lingiisur  mgirili  that  the  Iberiana  may  have  been  an  older 
people  than  the  Cdts  and  alien  faom  tbcm  in  nwe,  thooi^ 
the  attempts  hitherto  made  to  connect  Basque  with  andent 
traces  of  strange  tongues  in  the  Basque  lands  have  not 
yielded  dear  results.  On  the  other  hand,  numerous  place- 
names  show  that  parts  of  the  Peninsula  were  once  held  by 
Celtic-speaking  peoples,  and  it  is.  of  course,  jKjs.sihlc  that 
Celts  and  Iberians  may  have  formed  a  mixed  vhqc  in  certain 
regions.  Of  other  ancient  races  little  trace  can  be  detected. 
The  Phoenicians  were  here  traders  and  not  settlers;  the  Greeks, 
though  th^  planted  early  colonieeoB  the  Gulf  of  Lyons,  occupied 
hardly  any  site  south  of  the  Pyreneca,  and  the  aeening  liluiMn 
in  name  d  Saguntum  (f .«.)  and  the  Greek  island  Zacynthns  ia 
mere  coiocidaiee.  It  is  poMlble,  however,  tknt  after  the  Sonun 
conquest  Italians  ditfted  invalid  It  b  laidy  certain  that  after 
the  Roman  Empire  (ell  German  conquerors  brou^t  Genun 
settlers,  though  in  what  numbers  no  wise  man  will  guess. 

Earliest  Historic  Period. — Phoenician  traders  probably  reached 
Spain  long  before  our  historical  knowledge  of  the  Peninsula 
begins,  possibly  as  early  as  the  iith  century  B.C. 
One  of  their  earlier  scillements,  Gades  (now 
Cadiz),  has  been  called  the  oldest  town  in  the  world 
(or  in  Europe)  which  has  kept  a  continuity  of  life  and 
from  its  first  origin.  But  the  Phoenician  exploitation  of  Spain 
dates  pfindiMdly  froin  after  tlie  rise  of  Carthaje  igjo.),  the  gnat 
Phoenidaa  dty  of  Nofrth  Africa.  Cttthaginlaa  ''iactoiiea" 
were  planted  on  many  Spanish  coasts:  a  Nova  CarthagB  (Htw 
(^rthage,  mod.  Cartagena)  fcmed  a  Carthaginian  fortrem 
with  the  best  h.ir!)our  of  soulh-<r.astern  Spain.  The  expansion 
is  attributed  cliieliy  to  the  second  half  of  the  3rd  century  B.C., 
and  to  the  ficiiius  of  the  Carthaginian  statesman,  Hamilcar 
Barca,  who,  seeini;  his  country  deprive<l  by  Rome  of  her  trading 
dominiuii  ill  SiLily  iind  Sardinia,  used  Spain,  not  only  as  a 
source  of  commercial  wealth,  but  as  an  inexhaustible  supply 
of  warlike  troops  to  serve  in  the  Carthaginfan  WirlWt  But 
Rome  had  already  her  eyes  on  the  Spanish  men  md  mines,  and, 
in  the  second  Punic  War,  drove  CaitfMte  fiul|y  end  eon^dctely 
out  of  the  Penineiile  (aoi  9jc), 

Roman  Spam.— Th»  RoouuM  divided  Spain  Into  two  "  spheres 
of  administiatioD  "  (fraameki*).  Hither  or  Citerior,  that  is  the 
northern  districts  which  were  nearer  to  Italy,  and  Rtfabtkmm 
Further  or  Ulterior,  the  south.  To  each  "  province  "  Pita^ 
was  sent  yearly  a  governor,  often  with  the  title  ^••^•^ 
proconsul.  The  commands  were  full  of  military  activity.  The 
south,  indeed,  and  in  particular  the  fertile  valley  of  Anda- 
lusia, the  region  of  the  Guadalquivir  {Baetis),  then  called 
Baetica,  was  from  the  first  fairly  peaceful.  Settlements  of 
Italian  vetcnaaor  of  Spanish  soldiers  who  bad  served  for 
Rome  wef*  made  at  Hispalia  CSevilla)  and  at  Cartein  near 
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Gibnltar,  and  •  beginmng  ina  nads  ol  k  RgoiBind  ft^^ 
popuUtion,  though  in  a  aomewhit  InK-tmlBd  nijr.  Bat 

m  the  north,  on  the  high  plateau  and  tmidat  the  liilb,  there  was 

incessant  fighlinR  thrcjughout  the  greater  part  of  the  2nd  century 
B.C.,  and  indeed  in  .stunt!  quarters  right  down  to  the  establish- 
ment of  the  empire.  The  Carthagiiiiaiis  hud  extended  their 
influence  no  great  distance  from  the  eastern  coast  and  their 
Roman  sucrcssors  had  all  the  work  to  do.  In  the  long  struggle 
many  Roman  armies  were  defeated,  many  commanders  dis- 
graced, many  S|)anish  leaders  won  undying  tune  U  patriot 
dikft  (aee  Nokantu).  £veo  where  om  Roman  aucceeded, 
the  incapftdty  «r  the  pofidy  «f  hit  nuooiiar  too  often  lost  the 
fruits  of  Noeoa.  Bot  thoii^  Ua  ImtnuBeBts  were  weak  the 
Kepublic  waa  adn  ttfoog,  and  the  atiugglc  itself,  a  strog^ 
quite  as  much  for  a  peaceful  frontier  as  for  agg^ndixcment 
and  annexation  of  fresh  land,  could  not  be  given  up  without 
risk  to  the  lands  abeady  won.  So  the  war  went  on  to  its 
inevitable  issue.  Numantia,  tlie  centre  of  the  fiercest  resistance, 
fell  in  ij3  B.C.  before  the  iriciia-  of  Scipio  .Vtmilianus  (see 
SciPio),  and  even  northern  Spain  began  to  accept  Ron^an  rule 
and  Roman  civilization.  When  in  the  decade  80-70  B.C.  the 
Roman  Sertorius  (q.v.)  attempted  tn  make  head  in  Spain  against 
tSi  pOilitfcal  enemies  in  Rome,  the  Spaniards  who  supported 
hbn  waaa  already  half  Rnmaniiiwi.  There  remained  only 
aoBM  diaHufaed  and  oneanquend  tribeain  the  northern  hOb 
and  «a  the  weatecn  coast  Soma  of  these  wen  dealt  with  by 
JuHos  Caesar,  governor  here  hi  6x  b.c,  who  is  said  also  to  have 
made  hb  way,  by  his  lieutenant  Crassus,  to  the  tin  mines  of  the 
north-west  in  Galicia.  Others,  especially  the  hill  tribes  of  the 
Basque  and  Asturian  mountains  fringing  the  north  coast, 
were  slill  unquiet  under  Augustus,  and  we  lind  a  large  Roman 
garrison  maintained  throughout  ihc  ctr.pLre  at  Leon  {Legii'i 
to  overawe  these  tribes.  But  behind  all  this  long  fighting, 
pacification  and  culture  had  spread  steadily.  The  republican 
administration  of  Spain  was  wise.  The  Spanish  subjects  were 
albwed  to  collect  themselves  the  taxes  and  tribute  due  to 
Rome,  and,  though  the  ninecal  wealth  doubtless  ieU  into  the 
handa  of  Kmnan  m|i»«k«*«^  the  nativea  were  free  firam  the 
tithea  and  tithe  agfitam  wUdk  ctnaed  anch  mfaoy  and  revolt 
in  the  Roman  piovinoe  of  Sfdly.  On  tlie  other  hand,  every 
facility  was  given  them  to  Romanize  themselves;  thire  was 
no  competing  influence  of  Hellenic  or  Punic  culture  and  the 
uncivilized  Spaniards  arccptci!  Roman  ways  gladly.  By  the 
days  of  Cicero  and  Cac  ^.ir  {70-44  B.C.)  the  southern  districts, 
at  least,  had  beton-.o  practically  Roman:  their  speech,  duir 
literature,  their  gods  were  wholly  or  almost  wholly  Italian, 
as  Ctcero  and  Stratxt  and  other  writers  of  tbeaa  and  the  next 
lew  years  unanimously  testify.  Gades,  once  Phoenician, 
falned,  by  Caesar's  favoor  and  the  intercession  of  Balbus,  a 
Roman  municipal  charter  aa  mtmkipiumi  that  is,  its  dtlaena 
wen  regarded  as  snllideetly  Romanised  to  be  granted  both  the 
Roman  perianal  fetachise  and  the  Roman  city-iights.  It 
was  the  first  dty  outddc  of  Italy  which  obtained  such  a 
munii  ipal  charter,  without  the  usual  impl:;r.t  :i' ii>f,  uf  Ronuiii 
iitiziTiS  (either  poor  men  needing  land  or  i.ii,'.  harged  veteran 
soldiers)  from  Italy. 

Augustus  (or  Tiberius  possibly)  reorganized  the  administra- 
tioo  of  Wimi^iy  Spain.  Henceforward  there  were  three  pro- 
nr  fira|i*%vinces:  (a)  the  north  and  north-west,  the  central 
2ZB.C-  table-land  and  the  east  coast  as  far  south  as  New 
'V'  Carthage,  that  is,  all  the  thinly-populated  and  un- 
quiet hfH  country,  formed  the  province  of  'nirraoonensis  with 
a  capital  at  Tarraco  (Tarragona)  under  a  If^atus  AugusH  pro 
praclore  with  a  legion  Gcmina)  at  I-con  and  some  other 

troops  at  his  disposal;  'f)  the  fertile  and  peaccfid  west  formed 
the  provn'nrc  of  LuHiiania,  very  roughly  the  modem  Portugal, 
also  under  a  lei^.itus  Auf'jisli  pro  pr.irtorr.  hut  with  very  few 
troops;  (c)  the  fertile  ami  j>caceful  south  formed  the  province 
of  Bactica,  called  after  its  chief  river,  the  Hactis,  under  a  pro- 
Oonaul  noRtinated  by  the  senate,  with  no  troops.  These  divi- 
aioOi  Qt  will  be  obscr\'ed)  exactly  coincide  with  the  geographical 
featnna  «f  the  Feainsula.  Substantially,  they  nmained  till 


piisroRY 

the  end  of  the  cmpbe^  4am|i  Ihrnaanenab  waa  broken  np  at 
diflbmntdatca  into  smaller  and  iMRmaaapaHe  areas.  Augus- 
tus also  accelerated  the  Remanfiation  of  the  land  by  planting 

in  i:  many  municipalities  {coloniae)  of  discharged  soldiers,  such 
for  example  as  Augusta  Emerita  (mod.  M^rida),  which  declares 
by  its  name  its  connexion  with  time-expired  veterans  and  still 
possesses  extensive  Roman  ruins.  Either  now,  too,  or  soon 
af'.er,  imperial  finance  agents  (procuratorei)  ucre  appuiutriJ  to 
control  the  revenues  and  also  to  look  after  the  mines,  which 
now  became  Imperial  property,  while  a  special  praejectut 
administered  the  Balearic  Islands.  The  two  piincipal  features 
of  the  whole  country  during  the  imperial  period  are  its  great 
pungieiity  and  ita  contributions  to  Roman  Uterature.  9iut 
off  nam  foreign  enianifa  (though  oocanonally  vensd  by  pnaten 
from  Africa),  sechided  boin  the  wan  of  the  enqxre,  it  develoiied 
its  natural  resources  to  an  extent  unequalled  before  or  since. 
Its  iron  and  copper  and  silver  and  lead  were  well  known:  it 
was  also  (according  to  the  elder  Pliny)  the  chief  source  whtrice 
the  Roman  world  obtained  its  tin  and  quite  outdistam  i  d  in 
this  period  the  more  famous  mines  of  Cornwall.  But  such  com- 
mercial prosperity  cbaractcriz4.-d  many  districts  of  the  empire 
during  the  first  two  centuries  of  our  era.  Spain  can  boast  that 
she  supplied  Rome  with  almost  her  whole  Uterature  in  the  silver 
ac&  The  Augustan  writers  had  been  Italians.  When  they 
paiaed  away  Uiere  arose  b  their  places  siidi  wtitan  aa  fbe 
yomigar  Seneca,  the  epic  poet  Lucan,  the  epignauintiat  Martial, 
the  llteraiy  critic  Quintiltan,  besides  a  but  of  leaser  namea. 
But  the  impulse  of  the  opening  empire, died  away  and  successful 
commerce  drove  out  Lterary  interests.  With  the  2nd  century 
the  great  Roman-Spanish  hteraturc  ceased:  it  «as  Icf;  tci  other 
regions  which  fell  later  than  Spain  the  stimulus  of  Romaniza- 
tiou  to  enter  into  the  literary  tradition.  Of  statesmen  the 
Peninsula  was  less  prolific.  The  emjjcror  Trajan,  indeed,  and 
his  relative  and  successor  Hadrian,  were  bom  in  Spain,  but 
they  were  both  of  Roman  stock  and  Roman  trainiflig.  The 
3rd  and  4th  centuries  saw  a  decline  in  the  prosperity  of  Roman 
Spain.  The  confiscations  of  Sqptimua  Sevenis  and  the  ravagca 
of  harharjana  in  the  middle  of  the  3rd  oentu^  have  both  ban 
addooad  aa  canam  te  «bA  a  decline.  Bat  lAile  we  need  not 
doubt  that  the  decKne  occurred,  we  can  hardly  determine 
cither  its  date  or  its  intensity  without  careful  examination  of 
the  Roman  remains  of  Spain.  Many  of  the  best  Roman  ruins — ■ 
such  as  the  aqueduct  of  Segovia  or  the  bridge  of  Alcantara — 
no  doubt  date  from  before  .a  d.  300.  Others  are  probably 
later,  and  indicate  that  prosperity  continued  here,  as  it  did  oa 
the  other  side  of  the  Pyrenees  in  Gaul,  till  the  later  days  of  the 
4;h  century — perhaps  indeed  not  till  the  fatal  winter's  night  in 
406-7  when  the  barbarians  burst  the  Rhine  frontier  and  flooded 
Gaul  and  even  Spain  with  a  dduga  from  which  there  waa  no 
noovery.  (F.  J.  IL) 

B. — From  A.D.  406  to  ike  MaJummedan  Conquest. 

The  Barbarian  Invasion  and  the  Visif^othic  Kingdom. — With 
the  irruption  of  the  Vandals,  the  Sucbi  and  the  Alans,  the 
history  of  Spain  enters  on  a  long  penod  of  division  and  confusion 
which  did  not  end  even  with  the  union  of  the  chief  kingdoms 
by  the  marriage  of  Isabella  and  Ferdinand  at  tlie  dose  of  the  ijlh 
century.  The  function  of  the  barbaihma  everywhew  was 
to  cut  the  communications  of  comnieroe,  and  the  nerves  of  the 
imperial  administration,  thereby  throwing  the  invaded  oonntiy 
hadt  into  a  fragmentary  condition  tarn  which  a  new  order  wan 
to  arfae  In  the  ooune  of  centuries. 

This  function  was  effectually  discharged  in  Spain  by  the 
Vandals  and  their  associates,  who  plundered  far  and  wide, 
and  then  by  the  \  isigolh.s,  who  appeared  as  the  ^  _  _ 

"  foederati,"   or  duly  commissioned   defenders  of 
the  Romans.     The  lirsl-coniers  cannot  be  said  to 
have  conquered  the  country  in  the  sense  that  they  established 
a  rule  of  their  own.  They  were  not  numerous  enough  for  the 
execution  of  such  a  task,  even  if  they  had  possessed  the  capacity. 
When  in  428  Gaiseric,  king  of  the  N'andals  {q.v.),  accepted  th« 
inviution  of  Bonttadus,  the  count  of  Africa,  and  pnmed  out 
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ef  Spain  to  found  the  Vandal  kingdom  of  Carthage,  his  whole 
liorde  numbered  only  So.ooo  persons,  including  old  men,  women 
and  children,  and  ninaw.iy  slaves  who  had  joincfl  him.  The 
Sucbi,  who  remained,  were  certainly  i,o'.  t:iorc  numerous. 
Such  small  bodies  could  not  have  occupied  so  extensive  a  terri- 
tory, even  if  they  had  scattered  themselves  in  driblets  all  over 
its  surface.  What  they  did  was  to  rove  about  in  hordes,  plunder- 
ing or  ievying  blackmail.  The  cowed  inhabitants  had  been 
tniiied  out  of  all  habit  of  acting  for  tbenuelves  by  the  imperial 
dttpffH"",  and  could  only  flee  or  submit.  There  is  probably 
aooie  truth  in  the  aaiettxni  of  Salvian  that  many  of  the  subjects 
«f  the  empire  prefeired  poverty  among  the  barbarians  to  the 
tynmijr  of  the  iiwyrfal  tax  collMtoBk  Hit  mmld  be  p» 
eminently  the  one  with  the  HuUerteBdowncTa  who  formed  the 
"  ciufales,"  and  wlw  irara  in  lealiQr  Mrft  of  the  fli^  far  OB  them 
feB  the  nuda  mii^  «i  tantion,  mad  thtgr  imw  confiMd  to 
their  portion  by  oppweiive  laws.  The  great  landowners  who 
formed  the  "  ordo  senatoriua  "  had  almost  as  much  to  (ear  from 
the  agrarian  insurgents  known  as  hiig:uJ  :r.  who  are  indeed  found 
acting  with  the  Suebi,  as  from  the  barbarians.  In  time  some 
of  them  took  to  "  living  barbarously  "-  that  is  to  say,  they 
fortified  their  villas,  collected  an  armed  followiug  and  fought 
for  their  lives,  families  and  property.  In  some  districts  the 
inhabis-ints  reverted  to  .a  stale  of  tribal  in[lc|>endence.  This 
undoubtedly  was  the  caac  iti  the  north,  where  ".he  Asturians  and 
Basques,  the  least  Romanized  part  of  the  population,  appear 
from  the  beginning  of  the  age  of  barbarization  as  acting  for 
themselves.  In  the  mountain  country  of  Cucnca,  .Albaccte, 
and  tiie  Sierra  Nevada  the  natives  known  as  the  Oruspedans 
were  entirely  independent  in  the  middle  of  the  6th  century. 
But  if  there  lay  in  this  revival  of  energy  and  character  the  germs 
of  a  vigaioiia  natiopal  liie»  for  the  time  being  Spain  was  thrown 
back  talo  the  itate  of  dMrion  from  which  it  bad  been  drawn 
hy  the  IlOBiaBa— with  U»  vttal  diffawMa  that  the  race  now 
poMrurd  the  tiadhloB  of  the  RoniaB  kw,  the  Bnmiripalitirs, 
and  one  great  common  organiatfion  te  the  ChHtiiB  Cbmdk. 

No  help  was  to  be  expected  fram  the  empire.  Unable  to  aid 
itself  it  liad  recourse  to  the  Visigoths  (see  Goths).  Ataulphus 
VhteMk  (^'"-^  ^^"^  succcs-ior  of  Alaric,  and  the  husband  of 
gJJ^J^s, riacidia,  dauyhler  of  tlie  emperor  Thcmlosius,  whom 
he  had  married  against  the  wL^h  of  her  brother 
Monoritis,  entcrc<l  .Spain  in  41?,  as  the  ally  of  the  empire.  He 
was  murdered  in  4 15,  but  after  the  speedily  ensuing  murder  of  his 
murderer  and  successor  Sigcric,  Wallia  (415-410),  who  was  elected 
to  the  kingdom,  continued  his  work.  He  destroyed  the  Alans, 
and  drove  the  Vamlals  and  Suebi  into  the  .lorih-wcst.  TTieu  he 
handed  Spain  back  to  the  imperial  otVicials,  that  is  to  say,  10 
weakness  and  corruption,  and  marched  with  all  his  people  into 
the  Second  Aquitainc,  the  loulh-west  of  modem  France,  which 
had  been  assigned  to  them  by  Hoitorius  as  a  home  and  a  reward. 
Fiom  this  date  till  the  very  end  of  the  reign  of  Amalaric  (511- 
531),  the  aeatof  the  Visigothic  kings  was  at  Bordeaux,  or 
Toakmae  or  Narbomw,  and  their  main  iateiosta  wen  in  OauL 
Thejr  caotimied  to  bitttvene  in  Spain  and  to  esttend  their  hiflu- 
ence  over  it.  But  ier  an  biterval  of  men  than  twenty-five  yean 
they  stood  apart.  Sotithem  Spain  was  ovemn  aad  plundered 
by  the  Vandals  before  their  departure  for  Africa.  In  4^6 
Thcodoric  II.  {453-466)  entered  Spain  as  ally  of  Avitus,  whom 
he  had  himself  raised  to  the  empire  in  GauL  He  defeated  the 
Kuman  senators  of  the  Tarraconcnsis  and  the  Suebi,  putting 
their  king  to  death,  and  advanced  as  far  as  Jlerida.  But  he  was 
recalled  to  Gaul,  and  his  return  v.as  accompanied  by  outrages 
against  the  Roman  cities.  Majorian  (.j  v-461),  the  last  capable 
emperor  of  the  West,  projwsed  to  make  Spain  the  basis  of  his 
attack  on  the  Vandals  at  1 ',ir:  li;ii;e  till  his  lleet  was  destruyeil 
by  them  in  the  harbour  of  Carihagena.  The  frat  ricidal  murderer 
udaucceaaorof  Tbeodoric,  Euric  (  466-4S5  )  followed  his  brother's 
policy  in  Spain.  With  the  extinction  of  the  Western  Empire 
(476  or  47q)  the  kings  of  the  Visigoths  became  more  and  more 
the  lepnaentaiives  of  authority,  which  they  exercised  on  Roman 
Snea,  aad  with  an  implied  or  formal  deference  to  the  distant 
ouipewr  at  Conatantinople.  But  the  continued  existence  of  the 


obscure  .Suevic  kingdom  in  the  norih-ivcst,  the  cflcetive  inde- 
pendence of  several  districts,  and  the  rule  of  others  by  the  Roman 
senators,  proves  that  the  regions  actually  under  Visigothic  rule 
were  not  cxten.sivc.  After  the  defeat  and  death  of  Alaric  II. 
1 4.'^5-507)  at  \'ouillfc  the  shattered  Visigoth  power  was  preserved 
from  destruction  at  the  hands  of  the  Franklsh  king  Clovis  (j.r.) 
by  Thcodoric,  the  Gothic  king  of  Italy.  But  on  his  death  the 
advance  of  the  Franks  began  again.  Amalaric  (507-531)  fled 
from  Narbonnc,  to  meet  the  usual  violent  end  of  a  Visigothic 
king  at  Barcelona. 

The  line  of  the  Viiigothic  kings  of  Spain  begins,  strictly  peak- 
ing, with  bis  suoccaMclheudu  (331-548),  an  Ostrogoth  appejated 
by  Theodoik  to  act  aa  giiawlian  of  Amalaric.  HeciMrikr«# 
had  acquired  great  pomemiona  in  the  val^y  of  the  ntfeeM* 
Ebro  by  marriage  with  a  Roman  lad{y«  it  WM  t^Klagiom. 
government,  and  not  a  people,  whldi  waa  Citaliliihed  in  Spain 
with  Thcudia.  The  ViiifOtJii  had  been  much  Romanized  during 
their  establishment  in  Gaul,  and  we  hear  of  no  exodus  as  having 
accompanied  .\malarir.  The  exanipli.  <;f  Thuidi^  is  <  rjuiij;h  :o 
show  that  the  law  of  "he  Theodosian  code  whrth  forbade  the 
marriage  of  Romans  an<l  barbarians  was  not  regarded  by  the 
Goths.  It  remained  indcc<l  unreijealed,  as  many  laws  have  done 
since,  long  after  it  bad  become  a  mere  dead  letter.  The  govern- 
ment which  came  with  Theudis,  and  fell  to  ruin  with  Rodcric, 
may  be  described  as  having  been  at  once  Roman  and  bad. 
In  so  far  as  it  was  atlectcd  by  the  \'i&igotbs  it  was  influenced 
for  the  worse.  Their  monarchy  was  elective.  Until  the  death 
of  Amalaric  the  choice  was  confined  to  one  family,  but  he  was 
the  last  of  his  line.  The  kings  tried  to  make  tlx  crown  here- 
ditary, and  the  nobles,  Visigothic  seniorcs,  and  Roman  ttnalortt 
seized  every  opportunity  to  keep  it  elective.  Spain  presented 
a  loiecatt  of  the  anarchy  of  Pdand.  Of  the  twenty^hree  kin^i 
between  Thendia  and  Rodcric  five  were  ceitafidy  muidcred,  one 
waa  deposed,  and  thne  wen  tonanted  by  tikka  or  eipen  fiovoe. 
Of  the  others  some  were  paaiing  phantenii^  aad  the  nooida  of 
the  hUer  times  of  the  Ungdom  are  so  obscure  that  we  cannot  be 
sure  of  know  ing  the  names  of  all  who  perished  by  violence. 

The  administration  which  these  kings  of  unstable  authority 
had  to  direct  was  essentially  the  Roman  system.  The  great 
owners,  whether  nominally  X  iii^oth  or  nominally  Roman — ■ 
teniores  or  semilores — contir,-.u;l  to  enjoy  all  the  privileges  and 
exemptions  of  the  ordo  scndiorius  in  the  la^t  days  of  the  empire. 
They  lived  surrounded  by  multitudes  of  semi  wrvile  color.i,  or 
farmers,  bound  to  the  soil,  of  actual  slaves,  anil  of  l<u(<tl<jrti, 
who  were  free  swordsmen  to  whom  they  gave  rations  {l>ut(tl!:!um, 
soldiers'  bread,  or  buccciU,  a  portion).  The  curiiiles  remained  as 
before  the  victims  of  the  Use  How  far  the  fact  that  Theudis  and 
the  four  next  sovereigns  were  Aiiaas  affected  their  govern- 
ment is  not  very  clear.  It  prevented  them  from  enjoying  the 
active  support  of  the  Ca;holic  clergy.  Bui  it  is  very  doubtful 
whether  Christianity  had  spread  much  beyon<l  the  cities.  We 
hear  of  the  conversion  of  pagans  down  to  the  last  days  of  the 
Visigothic  kingdom.  The  quead  of  Idahommedaniwn  waa  so 
rapid  in  the  fint  years  after  the  cooqoeat  that  it  Is  imposaibie 
to  believe  that  the  oountiy  had  been  tharaaghly  diiistianiaed. 

Theudb,  who  made  bis  headqaaiters  at  Seville,  endeavoured 
to  complete  his  mastery  of  the  diocese  of  Spain  by  occupymg 
Mauritania  Tingitana,  but  he  was  defeated  by  the  Tto 
imperial  ofTicers  at  Cecla.  He  was  in  due  course  US^J*"' 
murdered  at  Seville  by  Thcudigisel  (548-549)  who 
was  himself  promptly  slain.  The  reigns  of  his  two  successors, 
Agila  (54(^-554)  and  Athauagild  (554-567),  coincided  with  the 
reign  of  Justinian  and  the  temporary  rc^nval  of  the  Eastern 
Empire.  .AthanagiW  called  on  the  imperial  olTscers  to  help  him 
apainst  .\gila,  and  paid  for  their  assistance  by  the  burrender  of 
the  province  of  Baetici.  On  his  death  there  was  an  obscure 
interregnum  of  five  months,  which  ended  by  the  election  of 
Liuva  (567-571),  the  governor  of  Narbonne,  the  sutvi^-ing 
remnant  of  the  Visigoth  power  to  the  north  of  the  Pyrenees. 
Liuva  did  iwt  come  to  Spain,  but  associated  his  brother  Lcovigild 
(567-5S6)  with  him.  The  reigns  of  Leovigild  and  of  his  son 
Reccared  are  the  greatest  in  the  list  of  the  Visigoth  hlaidom  is 
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SpiiB.  Tbe  bUwr  wu  naidfcitly  «  nutn  of  great  energy  who 
co«ped  his  nnniljr  nobles  by  murder,  lorced  tbe  Onapcdaai  to 
noogmw  hb  ■upariority,  nNpt  sway  tbe  Suevfe  UngdiBa  which 
had  Ungend  fai  the  nortb-wett,  and  ducked  the  raids  of  the 
Basques.  To  aecnre  die  sacceiiion  io  Ui  family  he  aaodated 
his  sons  Hermenegild  and  Reccared  with  himadf.  He  was  the 
first  Visigothic  king  who  wore  the  crown,  and  it  would  appear 
that  he  threw  off  all  pretence  of  allegiancr  to  the  cnipirc.  The 
series  of  the  \  isigothic  gold  coins  begins  wiih  him,  ami  it  is  to  be 
noted  that  while  the  earUesl  arc  struck  in  the  name  of  the  emperor 
Justinian,  the  imperial  superscription  disappears  in  the  later. 
Leovigild  drove  the  imiierial  olTicers  from  Seville  an  i  C_~or' In  ,  a. 
though  they  still  retained  control  of  thecoast.  His  kui  Hermene- 
gild, to  whom  he  entrusted  the  government  of  Bactica,  was 
married  to  a  Prankish  princess.  Intermarriages  had  not  been 
uncommon  between  Frank  and  Visigoth,  but  they  had  rarely 
led  to  any  other  result  than  to  subject  the  Arian  ladies  who  were 
tent  from  Spain,  or  tbe  Catholic  ladies  who  came  from  France, 
to  blows  and  murder  fay  their  husbands  and  their  husbasds' 
families.  Ingunda  the  Fnahiib  wife  of  Hermenc^»  with  tbe 
bdpjif^  Lw^io,  M^hibo|^^^8OTflle,  J^^^|j^^||^ 

to  ceMmoe  AiiMinn.  lb  mohed  againct  Ua  father,  was 

reduced  to  autumfadba  and  eiecoted  in  prison. 

The  reign  of  Reccared  (.i;S6-6oi)  is  famous  in Spanbh history 
for  the  establishment  of  CatholicLsm  as  the  religion  of  the  state. 
Reccared  must  have  seen  from  the  example  of  the  Franks  that 
the  support  of  the  Church  was  a  Rreat  clement  of  strength  for 
the  Crown.  He  made  the  change  at  the  Third  Council  of  Toledo. 
If  Reccared  hoped  to  secure  tlie  perpetuanco  of  his  dynasty  he 
was  mist. aken.  His  son  Liuva  the  M-ronil  Kjoi-  6o^)  was  murdereil 
by  an  Arian  reaction  headed  by  Willtric  (603-610).  The 
Catholics  regained  power  by  his  overthrow,  but  they  could  not 
give  stability  to  the  state.  A  succession  of  obscure  "  priests' 
kings,"  who  are  but  names,  followed:  Gunthemar  (610-612), 
Sisebut  (612-620),  Reccared  II.  (620-621),  Swintella,  assodsted 
with  bis  son  R«:dmer  (621-631),  Sisinand  (631-636),  Chintils 
(636-64D),Tulga(640-^),Chindaawintb(64i-6sa),I(ecoeswintb 
(649-679).  The  powmg  we^ntaa  of  the  HdnvingiBna  aaved 
tbm  fm  aeilow  attadc,  thottgb  not  frain  oooHi^ 
the  DoctlL  The  pmatratfao  of  tbe  empire  la  the  East  by  Avar 
and  Persian  invasions  enabled  them  to  drive  the  imperial  officers 
from  the  coast  towns.  But  the  kingdom  was  growing  internally 
weaker.  The  nobles  were  strong  enough  to  prevent  the  monarchy 
from  becoming  hereditary.  The  Church  seemed  to  exert  great 
power,  but  it  ha<l  itself  become  barliarir.rdby  contact  with  kini;s 
and  nobles,  \  iolent  persecutions  of  heretics  and  of  the  numeroui 
Jews  hro-,]i;ht  in  new  elements  of  discord.  Wamba  Kiyj-OSo'l  is 
credited  with  an  attempt  to  reform  the  state,  but  he  was  tonsured 
while  unconscious  from  illriesi  or  iKu.stin  and  disappeared  into  a 
religious  house.  His  successors  aRain  are  but  names,  Euric 
(6S0-687)  and  Egica  (687-701).  Witi/j  (6<57-7io)  has  more 
substance.  He  was  in  aftertimes  denounced  as  a  monster  of 
vice,  whose  sins  accounted  for  tbe  Mahommedan  conquest. 
Contemporaries  speak  of  him  with  rcq>cct,  and  he  appears  to 
have  iMen  a  well-meaning  man  who  endeavoured  to  check  tbe 
cormittioo  of  the  deigy  and  the  persecution  of  the  Jews,  and  who 
icaiated  ths  delation  of  the  pope.  Hu  reign  ended  io  tonnoii, 
and  pafanpB  Iqr  milder.  Witb  Roderie,  wbow  "  tnmltuous  " 
election  wa»  tbe  work  of  Wltlsa's  enemies,  tbe  Une  of  the  Visigoth 
kings  Is  considered  to  have  ended. 

The  Visigoth  kingdom  presents  an  apf>carancc  of  coherence 
which  was  very  far  from  corresponding  to  the  reality.  M  (he 
QrtmmlMM-  '^'^'''^  '^'^  king,  surrounded  by  his  household  of 
tJoaotibt  htttln,  and  aided  by  the  palatines,  great  otTicers  of 
Vttlfoihk  '^tate  imitated  from  the  imperial  motiel.  .\l  the  head 
of  the  provinces,  eight  in  nuniKior.  were  dukes,  atid 
the  cities  were  governed  by  counts.  Both  were,  at  least  in 
theory,  officers  named  by  the  king  and  removable  by  him.  The 
king  was  advised  by  councils,  mtide  up  by  a  combination  of 
a  scn.ate  of  the  great  men,  and  of  the  ei  rK  siastical  councils 

which  bad  met  under  tbe  Roman  rule  and  Qax  of  the  toleiSDt  leligioo.  He  cynically  avowed  a  greater  liking  lor  the  poll  tax 


Arian  kings.  Tbe  fonnation  of  tbe  council  waa  not 
until  tbe  eatafaUabmeot  of  r.»k«KA«.  h  tiw  atate 
But  from  the  idgn  oi  Reccared  till  tbe  Arab  invaiton  tbey  mat 
abteen  times  bi  aH,  genenUy  at  Toledo  ia  the  dwadi  of  Ssnts 
Leocadis.  Purdy  scckiiaatical  matters  wew  iint  iBarmand  Iqr 
the  dergjr  ahme.  That  the  great  men,  Visigotb  sad  Kanan, 
joined  with  tbe  detgy,  and  tbe  affairs  of  the  kingdom  were 
(IrS.itdl  The  Leges  WirigoUiomm  were  clah.;irated  in  these 
couiiciU  (see  GERMANIC  Law).  But  there  was  more  show  than 
reality  in  this  parade  of  government  by  free  discussion  and  by 
law.    There  w.is  no  effective  administration  to  enforce  the  law. 

Th'-  M .:ii;:tnr!;i:d'.:n  i  >nquesl. — How  utterly  weak  it  w.as  can 
be  seen  irom  the  tact  tliat  it  was  shattered  by  the  feeble  Moslem 
invasion  of  711.    The  danger  from  .Vfrica  h.ad  been  Motkm 
patent  for  half  a  century.     During  the  reign  of  lavmtiaa, 
Witiza  the  Moslem  masters  of  northern  Africa  had 
pressed  the  town  of  Ccuta,  the  last  remnant  of  the  Byzantine 
possessions,  very  closely,  and  it  had  been  relieved  by  suppHcs 
from  Spain.  Only  tbe  want  of  ships  had  prevented  tbe  Mabon* 
nedana  from  mattering  tbe  town,  and  croeoing  tbe  straits,  and 
now  thia  deficiency  was  supfilled  by  the  Chxiatiana  I ' 
It  aeema  to  1)0  certain  that  Jnliaii,  the  imperial  ooont  or  I 
«f  Conta,  acting  in  concert  with  the  iaaailiy  sod  faction  of  WItiaa, 
who  sought  bb  help  against  Roderic,  provided  veaidi  to  trans- 
port the  Berber  Tarik  (Tiriq)  across  the  straits.    Tank,  the 
general  of  the  caliph's  governor  in  northern  Africa,  MOs^  b. 
Nosair,  was  invited  as  an  ally  by  the  conspirators,  who  hoped  to 
make  u.se  of  him  and  then  send  him  b.ack.   lie  came  with  a  small 
force,  but  with  the  certainty  of  finding  allies,  and  on  being  joined 
by  another  detachment  of  Herbers  marched  inland.    On  the 
Trth  of  July  7n  he  met  Roderic  near  the  Lago  de  la  Jan<la 
iK-twcen  Medina  Sidonia  and  Vcjer  de  la  Frontera.    He  had 
perhaps  already  been  joined  by  Spanish  allies.    It  is  at  least 
certain  that  in  the  battle  the  enemies  of  Roderic  passed  over  to 
the  invader.  The  Visigoth  king  was  routed  and  disappears  from 
authentic  history.   There  is  some  probability  that  be  did  not 
perish  in  tbe  bottle,  but  escaped  to  fall  two  years  later,  at 
Scguyjuiia  nnt  S^tt^nif'T^i  in  ^«^i'>'«  with  Metwan  tlw  ton 
of  MM.  A  abi^  bfarn  dcHvond  as  mcfa  by  Chiuliaa 
as  by  Uodca  bands,  sufficed  to  cot  tbs  bond  wUdi  Mcaaad  to 
bold  the  kbigdom  together,  and  to  aeattcr  ita  faagnwats  sB 
over  the  soil  of  tbe  Peninsula.  Tlmnigh  tbeie  frag-  neJta> 
ments  Tarik  marched  without  a  single  check  of  im-  SMMtfm 
portancc.    Before  the  end  of  711  he  had  advanced  as  C»«»i«Mt 
far  north  as  Alcald.  C6rdova  fell  to  a  detachment  of  his  army.  In 
7 1 2  MOsa  joined  his  lieutenant,  and  the  conquest  of  t  he  w.m!  h  «  as 
completed.   Mdrida  was  the  only  town  which  offered  an  honour- 
able resistance.    During  7111  and  714  the  north  was  subdued 
to  the  foot  of  the  mountains,  and  when  MQsS  and  Tarik  were 
recalled  to  Damascus  by  the  caliph  tiie  progress  of  the  Moslems 
was  not  delayed.    In  718  they  crossed  the  Pyrenees,  and  con- 
tinued thdr  invasions  of  Gaul  till  they  met  the  solid  power  of  the 
Austrasian  Franks  at  Poitiers  732  (see  Charles  Mastel  and 
CaumaTE,  B,  §§  6,  lo).  The  rush  of  the  Mahommedan  flood 
senttemrall  over  Europe,  but  tbe  little  opposition  it  encountered 
south  of  the  Pymeea  is  to  be  easily  oplained,  and  the  \-ictory, 
thoq^  IHMihie,  was  more  apecjoaa  than  substantial.  That  tbe 
Beuteoaata  of  tbe  caliph  at  Damaaens  ahoold  take  the  plaoa  of 
tht  VWiOth  Idnga,  tbdr  dnkes  and  counts  seemed  to  ] 
loss  and  to  a  still  greater  number  a  gain.  The  great  f 
to  whom  patriotism  was  unknown  and  whose  religious  faith  was 
tepid,  were  as  ready  to  pay  tribute  to  the  caliph  as  to  render 
service  to  one  of  their  own  body  w  ho  had  become  king  by  violenre 
or  intrigue.    On  the  part  of  the  Arabs,  who,  though  a  small 
minority  of  the  invaders,  were  the  ruling  element,  there  was  a 
marked  absence  of  proselytizing  zeal.   They  treated  the  occupa- 
tion of  Spain  as  a  financial  spccidation  more  than  .is  a  war  for 
the  faith.    The  .Arab,  though  he  produced  Mahommedanism, 
v.v.^  the  least  fanatical  of  the  followers  of  the  ounttH'ul 
an  i  was  not  only  willing  but  desirous  to  leave  to  all^|,^j)|^, 
men  who  would  pay  tribute  the  free  exercise  of  their 
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paid  by  the  Christian  than  for  his  conversion.  The  Spanish 
Roman  and  the  Visigoth,  so-called,  of  tlut  epoch  of  poorness  of 
apint,  accustomed  m  he  was  to  compound  with  one  master  after 
■aother,  saw  nothing  disbooounble  in  nuking  such  an  arrange- 
BMiit.  That  it  ms  nude  is  awtur  «f  nooid.  In  Huici*  the 
doke  whom  the  Arabs  knew  as  Tftdrair  became  stribntaiy  prince, 
and  bis  family  retained  the  principality  for  generations.  He  no 
doubt  contrived  to  induce  the  Arabs  to  recognize  htm  as  the 
ovmcr  of  what  had  been  public  domain,  and  nmtio  an  fxccllrni 
bargain.  The  family  of  Wiliza  (li<l  obtain  [xiswiwion  of  an 
immense  stretch  of  the  land  of  the  state  in  .Vncialusia  on  conditinn 
of  paying  tribute.  One  of  them,  by  name  .Ardabast,  w.a.s  deprived 
of  his  holding  at  a  later  date  on  the  ground  that  he  held  more 
land  than  could  be  safely  left  in  the  hand.s  of  a  Christian.  Evcr>'- 
where  landowners  made  the  bargain,  and  the  monasteries  and 
the  dties  followed  tbcit  tauagk.  Nor  was  submission  and  pay- 
itf tiflMt»alltliatdiqri>«i«pnpuedto give.  Manypro- 
houdm  ooovots  to  Mahommedaiiiaa.  In  the  north 
one  gtcAt  Virigpth  CunOy  not  only  accepted  Iilaai,  but  feoaded 
a  dyr.asty,  with  fts  capital  at  Saragossa,  wbidl  played  a  stirring 
part  in  the  8th  and  Qth  centuries,  the  Bent-CasI,  or  Bcni-Lope. 
To  the  mass  of  the  population  the  conquest  wa.s,  for  the  prcu-nl, 
a  pure  gain.  TTie  Jews,  esc"ai)c<l  from  brutal  ])LTseruti<)n,  were 
the  eager  allies  of  the  Arabs,  .\s  thr  n::.!:  jLror;>  swept  away  the 
Roman  fiscal  system,  which  the  Visigoths  had  retained,  and  rc- 
phoed  it  by  a  poll  tax  (which  was  not  levied  on  old  men,  women, 
diiidren,  cripples  or  the  very  poor)  and  a  hmd  tax,  the  gain  to 
the  downtrodden  serfs  of  the  fisc  was  immense.  They  acquired 
penonalfaecdom.  Add  to  this  that  a  slave  wbo  prafMsed  Islam 
could  sccoic  his  fieedom,  at  least  fmm  daveiy  to  a  Giiistian 
master,  that  Arianism  had  not  been  quite  rooted  out,  that  the 
country  districts  were  Still  largely  pagan,  and  tt  will  not  appear 
wonderful  that  within  a  generation  Mahommedan  Sjiain  was  lull 
of  renegades  who  formed  in  all  probability  a  majority  of  its 
popul.ition  and  a  most  important  soiial  and  |)olitical  clement. 
The  .\rabs  at  first  were  coiilcnl  to  take  a  filth  of  the  land  to 
constitute  the  public  domain,  or  khoms,  out  of  wiiich  licfs  held 
on  militar)'  tenure  were  provided  for  the  chiefs  of  the  concjuering 
army. 

If  this  nuxlerate  poliQr  bad  been  or  could  have  been  steadily 
puiwed,  tlie  inviulen  WMtld  in  all  probability  have  founded  a 
lasting  state.  Sot  It  flould  not  be  ptttaued,  ilnoc  it  leqiniicd  for 
its  application  a  consistency,  and  a  power  to  act  en  a  deSidle 

political  principle,  of  which  the  Mahommedan  conquerors  were 
absolutely  destitute.  Nor  had  Spain  been  conquertVl  by  a  single 
race.  The  invaders  were  a  coalition  of  .-\ral)s,  Syrians  and 
Berbers.  The  ,\rab  was  incurably  anarchical,  and  was  a  noble  w  ho 
had  no  political  i(iia  except  the  tribal  one.  That  their  personal 
dignity  must  be  asserted  and  recognized  was  the  first  article 
in  the  creed  of  these  descendants  of  the  henns  of  the  desert. 
They  looked  down  on  the  Syrian,  they  thought  the  Berber  a  lout 
and  a  plebeian,  they  scorned  the  n-ncgadc,  and  called  him  a  slave 
and  son  of  a  slave.  Tb^  fought  out  the  oU  tzibal  rivalries  of 
Ara1>ia  on  the  banica  of  the  Guadalqnhdr  and  on  the  Vc(a  of 
Granada.  They  planted  the  Berber  doiTO  00  the  bleak,  ill- 
watered,  and  wind-swept  central  plateau.  Be  revolted,  and  they 
strove  to  suMue  him  by  the  sword.  He  deserteti  his  ;KKir  share 
of  the  conquered  laml,  and  in  many  cases  returned  to  .\frica. 
The  conflict  for  the  caliphate  li/ v  l  between  Omayyad  and 
Abhasid  removed  all  .shadow  of  control  by  the  head  of  the 
Atahommcdan  world,  and  Spain  was  given  up  to  mere  anarchy. 
The  treaties  made  with  the  Christians  were  soon  violated,  and  it 
■eened  as  if  Islam  would  destroy  itself.  From  that  fate  it  was 
preserved  by  the  arzival  la  Spain  of  Abdurrahman  (Abdarrah- 
Bina  b.  Moanfyi^  the  Omayyad  (758),  one  of  the  few  princes  of 
his  bouse  who  escaped  naaaaae  at  the  liaadsof  the  Afabaakles. 
With  the  hdp  of  hn  dansmen  amoig  the  Aimlw,  and  to  a  large 
extent  of  the  renegades  who  counted  as  his  clients,  by  craft,  by 
the  sword,  by  keeping  down  the  fanatical  Berber  element,  and 
by  forming  a  mercenary  army  of  .\friran  negroes,  and  after  thirty 
years  of  biood  and  battle,  Abdurrahman  founded  the  independent 
««*tM«»j  which  in  the  loth  century  became  the  caliphate  of 


Cordova.  It  was  an  Oriental  monarchy  like  another,  strong  when 
the  amir  was  a  strong  man,  weak  when  he  was  not,  but  exception« 
ally  rich  in  able  men.  Its  rulers  had  to  tight  the  Arab  nobks as 
much  as  the  Chrislisns,  and  the  real  basis  of  their  power  mstkcir 
sUve  army  d  acgioca,  or  of  Christian  slaves,  largely  Stawoalans 
sold  by  tlwhr  Getnaa  csptors  to  the  Jew  slam  traders  of  Vesdua, 
and  by  them  brought  to  Spain.  These  jaaimsiks  at  tlSt 
gave  them  victory,  and  then  destroyed  them. 

Such  a  kingdom  as  this  needed  only  attack  from  a  more 
solidly  orpani/xd  power  to  be  shattered.  The  Christian  enemies 
i  f  I  k  Ma'ionimedans  were  for  long  weak  and  no  less  CMMtea 
anarchic.1l  than  themselves,  but  they  were  never  StMUaot 
altogether  wanting,  and  they  had,  what  the  Arab  tA'WoftA. 
and  Berber  had  not,  a  tradition  of  law  and  a  capacity  for  form- 
ing an  organized  polity  and  a  state.  They  are  to  be  sought  for 
aloogtbelineof  the  mountaina  of  the  north.  In  tlie  csntie  warn 
the  Bssquas,  dniffing  OD  both  aidea  of  tiie  PyicBees,  «te  lufH 
asainat  tlm  Mahommedan  tlmlndqiendence  they  had  vhidicated 
against  the  Visigoth.  On  the  east  of  the  Basques,  along  the  line 
of  the  Pyrenees,  were  others  of  kindred  blood,  who  also  kept  a 
rude  freedom  on  the  slopes  a.i\d  in  the  valleys  of  the  mountains. 
The  .Arab  p.asstd  through  them,  going  and  returning  to  and  from 
Gaul,  hut  he  never  fully  conquered  them.  The  names  of  their 
leaders  Garci  Jcmincz  and  Iftigo  Arista  arc  altogether  legendary. 
But  here  were  the  roots  of  the  kingdom  of  Navarre,  of  Sobrarbe 
and  .Aragon.  In  the  earliest  times  their  most  pressing  foe  was 
not  the  Arab  or  Beriier  so  much  as  the  Carolingian.  It  was  at 
their  hands  that  Qmrlemsgne  {q.v),  while  returning  from  liis 
expedition  to  Sarageaaa,  suffered  that  disaster  to  his  rearguard 
at  Roncesvslhs  iriiich  is  more  fomous  in  poetry  than  important 
in  history.  With  the  aid  of  the  Spanish  Modem  Beni-Caai  the 
Ha.squcs  drove  off  the  counts  and  wardens  of  the  marches  of 
the  Carolingians.  On  the  eastern  extrrmity  of  the  Pyrenees 
the  r'ranks  f<iun<i  no  native  free  {k-i|jij'i,i1  lun.  Here,  mainly 
under  the  leadership  of  Louis  the  I'iuus,  they  formed  the 
Marca  Hispanica,  where  Franki.sh  counts  and  wardens  of  the 
marches  gradually  gaine<l  ground.  By  the  reign  of  Charles 
the  I'at  a  principality  had  been  founded.  Wilfred  the  Ilairj- — 
the  Comes  VeUosus,  so  called  because  his  countsbip  was  poor 
and  covered  wUh  scrub  wood,  and  not  because  the  pafaas  of 
his  hands  were  ooversd  iritfi  hair  as  the  Issead  has  ft:— became 
the  founder  of  the  counts  of  Barodoan. 

The  greatest  destiny  was  preserved  for  the  Chrlsllsa  rfwiMiBt 
which  stood  out  to  the  west  of  the  Basques,  in  the  mountains  of 
.Asturias.  Pelayo,  whom  they  chose  for  king,  and  his  victory  of 
Covadonga,  arc  well  nigh  as  legendarj',  and  arc  quite  as  obscure 
as  Ciarci  Jimcncs  and  Inigo  .\rista.  Yet  it  is  certain  that  in  this 
region  were  planted  the  scc(!s  of  the  kingdom  of  C';islile  and  Lecii), 
the  dominant  power  of  the  Spain  of  the  future.  The  total  silence 
of  the  contemporary  chronicle,  called  by  the  name  of  Isidore  of 
Beja,  shows  that  in  the  south  of  S{>ain,  where  the  writer  hved, 
nothing  was  known  of  the  resistance  made  in  the  north.  The 
next  Christian  authorities  belong  to  the  latter  part  ol  the  gth 
oentniy.  It  is  therefore  with  the  mming  that  the  dates  esa 
only  be  given  as  prahal^y  eonect  that  the  three  first  Christiaa 
kings  can  be  said  to  have  rogned  from  718  to  757.  Pelayo  (7i9- 
737),  his  brother  Favila  (737-739) — of  whom  we  only  know  that 
he  is  s.aid  to  have  been  killed  by  a  bear  while  hunting— and 
.•\lphon.so  I.,  the  Catholic  (730-757),  stand  as  little  more  than 
names.  While  the  invasion  of  Gaul  was  still  going  on  Manuaa, 
the  chief  of  the  Berbers  settled  in  norlh-wesleni  S^pain,  had 
revolted  against  the  caliph's  Lieutenants.  In  740  came  the  great 
general  revolt  of  the  Berbers.  In  7  50  plague,  following  on  drought 
and  famine,  swept  away  thousands  <rf  conquered  and  conqtierors 
alike.  Amid  the  general  desoktian  Alphonso  I.  duke  d  Cants- 
bria  and  aoo-in-law  of  Pelayo,  conatitnted  the  king- . ,  ,  ^ 
dom  which  the  Arabs  called  GaOicia.  It  ai»iered 
closely  to  the  cM  Roman  provinoe  of  the  same  aaaie — 
extending  from  the  Bay  o(  Biscay  to  the  line  of  the  Duero,  from 
the  oc  can  to  the  foot  of  the  mountains  of  Navarre.  Internally  it 
was  divided  into  two  belts.  Along  the  shores  of  the  bay,  and  in  the 
valkysof  tbemountauntothenarthaadvcstitm 
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but  a  great  belt  of  deaoUtioo  separated  it  inn  the  regions  in 
which  the  Moslem  were  £|^tiiig  oat  tbdroiwDqiuuTCU.  Alphonao 
swept  aO  throu^  that  regfoo,  already  nan  than  half  depopu- 
lated, slaying  the  lingering  remnaatsflf  the  Bcrben,  and  canying 

back  the  surviv-ing  Christians  to  tke  lunth.  Behiod  that  shield 

of  waste  the  Christian  kingdom  developed;  from  the  death  of 
Alphouso  I  to  the  reign  of  Ramiro  II.  (yii-950)  it  was  subject  to 
no  seriuus  raiaik.  thua^;h  raids  on  the  frontier  never  ceased. 
Norse  pirates  apjjcarcd  on  the  coast  in  the  plh  century,  but  made 
no  permanent  settlements.  As  the  population  grew,  it  pushed 
down  to  the  plain  of  Leon  and  Castile.  The  advance  is  marked 
by  the  removals  of  the  capital  forward  from  Cangas  de  OAa  to 
Oviedo,  from  Oviedo  to  I^eoOt  and  by  the  settlement  of  adven- 
tniana  fnntter  OMO  ia  the  andent  Bardulia,  which  from  their 
"peeh,"  and  tamm  ti  iticaitli,  guaed  the  name  of  CaitiUa— 
the  castles.  Buigos  became  its  centie.  The  Montafla  (hiO 
country)  of  Burgos,  and  in  particular  the  district  called  the  Alfoz 
of  Lara,  was  the  cradle  of  the  heroes  of  the  Castilian  share  in  the 
reconqucst — the  count  I'orcellos,  and  the  judge  of  the  people, 
Lain  Calvo,  the  infantes  of  Lara,  the  bastard  .Mudarra,  and 
Ruy  Iha./.  (if  Bivar,  in  whose  lives  legend  and  history  are  mingled 
beyond  disentanglement,  and  of  whom  some  arc  pure  figures  of 
romance.  By  a  process  which  was  going  on  elsewhere  in  Europe 
the  frontier  settled  into  a  new  political  organism.  As  the  Marca 
Ifiqiaiuca  on  the  east  became  the  county  of  Barcelona,  so  the 
dieb  of  Baidnlia  became  the  oouata  of  Castile,  then  the  count 
of  CMtfle.  the  lival  of  the  hmg  at  Leon,  and  in  time  the  Uag  of 
Castile,  and  head  of  Christian  Spain. 

There  is  much  !n  the  internal  history  of  that  Idngdom  which 
stands  apart  frnm  '.he  general  development  of  western  Europe, 
from  which  it  was  shut  out.  In  all  the  long  period  from  Pclayo  to 
Ramiro  II.  only  one  event  orcurrc<i  which  had  much  tendency 
to  bring  the  Christians  of  the  north-west  into  close  relations 
with  their  neighbours  of  the  same  faith  north  of  the  Pyrenees. 
This  was  the  discovery,  or,  in  strict  ecclesiastical  language,  the 
"  invention"  of  the  body  of  St  James  the  Apostle  in  the  reign 
of  Alphonao  II.  the  Chaste  (7SQ-842).  The  shrine  at  Santiago 
fa  GaOicia  was  accepted  in  an  age  when  evidence  and  criticism 
wevc  notdi  of  BO  and  it  attracted  pilgrims,  who  brought 

trade.  Bat,  apart  from  tUi  opening  for  foreign  inftieBoe,  the 
Christians  were  Idft  to  develop  their  order  untdached  bf  alien 
examples,  and  they  developed  from  the  ^^rigoth  mtmarchy. 
The  men  who  raised  Pelayo  on  the  shield  believed  themselves 
to  be  electing  a  successor  to  RcnJeric.  and  indeed  they  were. 
They  continued  lor  a  lime  to  call  themselves  (joths.  and  to 
claim  Gothic  descent,  which  had  become  for  them  very  much 
what  descent  from  the  companions  of  the  conqueror  was  to 
Englishmen  of  the  14th  or  isih  centuries  and  later — another 
name  for  nobility  of  blood.  There  was  the  same  king  possessing 
tiwonticaily  almost  absolute  power,  both  administrative  and 
legiiiatiM;  the  aane  nohles  who  limited  hit  effective  power  by 
rebellion,  tbeir  constant  effort  to  beep  the  crown  elective,  and 
hli  no  lew  steady,  and  by  the  loth  oentoiy  victoiioua,  effort  to 
make  it  hereditary;  the  same  distinction  between  the  few  free, 
who  are  also  the  rich  owners  of  land, and  the  many  serfs,  who  are 
partial  Ijondsmen,  or  the  slaves  yiun-  -.implc.  But  the  fart 
that  every  arm  was  needed  for  the  raids  on  the  frontier,  and  to 
provide  :^ef.li  rs  who  should  also  be  garrison  for  the  regained 
lands,  worked  fur  freedom.  The  serf,  who  was  also  a  .soldier, 
tevoltcd  against  bondage.  The  chief  who  had  to  "  p<rople  "  a  new 
and  exposed  township  had  to  tempt  men  by  freedom  and  .secure 
rights  to  follow  his  banner.  The  influences  which  by  the  13th 
csattiiy  bad  abolished  seridom  in  western  Spain  were  all  at 
weth  befofe  the  reign  of  Raaiio  II.  Id  spite  of  nwoltt  and 
of  fratricidal  struggles  a  state  «as  formed.  To  the  «est  of  it, 
the  Navarrese,  having  rid  themselves  of  the  CaroUngfan  counts 
and  marchers,  had  made  a  kingdom  in  their  mountains,  and 
bi  vond  them  the  little  free  territories  of  the  central  Pyrenees 
'.VI n  advancing,  ui  subordination  to  the  Navarrese  king  at 
PampKina.  The  .Arab  called  them  the  ("hristians  of  M  Frank, 
and  distinguished  them  from  the  Gallicians. 

The  lotb  ceniuiy  and  the  lirsl  years  of  the  itth  saw  a  great 


set-back  of  the  Christian  revival.  Dissensions  among 
selves  coincided  wlUi  an  enagetic  rally  of  the  Moslem  power. 
From  the  fouadadoB  of  the  amirate  by  Abdur-  j^^^ 
rahman  I.  (7^-790)  to  the  beginniiig  of  the  leifB  of  ttmmm^ 
Abdurrahman  III.  (91 3-061 )  Mahoraraedan  Spain  had  jMairtfc 
shared  the  usual  fortunes  ot  a:i  (irict  tal  monarchy,  jjjjj^ 
.■\  strong  amir,  such  as  .Abdutialunan  I.  or  his 
grandson  Hakam  I.  (706-822),  could  enforce  obedieiKe  by  arms, 
or  by  murder,  but  it  was  the  rule  ui  the  most  pugnacious  an<l  the 
hardest  hitter.  Even  with  him  il  wui  often  only  apparent. 
On  the  upper  frontier,  which  is  now  Aragon,  the  "  \  isigoth  *' 
Beni-Casi  ruled,  doing  homage  and  paying  tribute  intermittently, 
supported  by  a  loyal  population  of  native  Mahommedans,  whoso 
Christian  or  nominally  Christian  fathers  had  been  theis  fol* 
lowen  before  the  conquest.  The  "Moons,"  so  called,  who 
afterwards  filled  the  kingdom  of  Aragon  were  of  native  blood. 
Toledo,  relying  on  the  immense  military  strength  of  its  position, 
was  more  often  in  rebellion  than  in  subordination,  llie  mas- 
sacre which  Hakam  I.  elTected  by  a  lavish  use  of  fraud  cowed 
it  only  for  a  time.  .Abdutrahniaii  111.  found  it  independent 
again  when  he  came  to  the  throne,  am;  had  lu  besiege  it  for 
two  years  before  it  yielded.  The  renegades  grew  in  numbers, 
and  in  faith.  Under  the  influence  of  orthodox  Berber  teachers 
their  fanaticism  was  turned  against  the  amir  himself.  Hakam. 
a  winebibber  much  suspected  of  hetendox)',  hud  to  eapcl 
thousands  from  his  capital.  Part  went  to  people  the  town  of 
Fez,  newly  fbonded  in  the  Moraceo,  by  ue  Idrisitcs.  Part 
wandered  eastward  to  loond  a  Mahiwaaiedaa  state  ui  Crete. 
Under  the  stimulus  of  Berber  fanaticiim  the  toleration  first 
shown  to  the  Christians  was  turned  to  persecution.  A  counter 
fanaticism  was  aroused  in  them,  and  for  years  the  "  Martyrs  of 
Cordoba  "  continued  to  force  the  often  reluctant  cadis  lu  behead 
them,  by  bla.spheming  the  Prophet.  The  relations  of  the  an:ir 
to  the  Christian  bishops  were  very  much  those  of  the  Ottoman 
sultan  to  the  Greek  patriarch.  There  were  Spaniards  who, 
like  the  Greeks  of  the  Phanar,  were  the  servile  instruments  of 
their  Moslem  master.  Under  Abdurrahman  II.  (822-853),  who 
spent  his  life  listening  to  a  favourite  and  highly  accomplished 
Persian  tenor  and  in  the  company  of  dandng  girls,  and  under 
Mahonuned  I.  (852-8fi6),  the  niggardly  MondUr  (M6-SS8), 
whose  time  was  short,  and  .AbdaUa  (888^a),  who  waa  feeble, 
the  amirate  was  torn  to  fragmcnls, 

I>iir:i  'hin  state  of  anarchy  the  amirate  was  saved  by  Abdur- 
rahman HI  Ii>i2-q6i),  the  Akbar  of  his  race.  He  came  to  the 
throne  when  half  a  century  of  war  and  murder  had  iftrtval 
produced  exhaustion.  The  country  \va.s  swarming  ua4»rAh' 
with  brigands,  and  the  communications  were  s<j 
dangerous  that  seven  years  had  been  known  to  past'"' 
during  wbidi  no  caravan  travelled  from  Coidova  to  T 
There  was  a  disposition  on  all  hands,  save  aawng  the  ineoon- 
cilable  Christians  of  the  Sicira  de  Ronda,  to  acoq>t  peaoe  under  a 
capable  master.  The  Andis  were  beaten  down,  and  the  renmades 
had  gained  most  of  what  they  fought  for  when  the  aristocracy 
was  cowed.  Abdurrahman  III.,  an  Oriental  nikr  of  the  great 
stamp,  industrious,  resolute,  ca|>ablc  of  justice,  magnflicent, 
and  free  handed  vsithoul  profu-sion,  was  eminently  qualifietl  to 
g'lw  all  that  his  (leople  wanted.  'I"he  splen<lour  of  his  reign  is  a 
commonplace.  He  reslorc-d  order  even  in  the  Ronda,  and  then 
he  look  the  field  against  the  Christians.  He  obeyed  the  rule 
which  has  called  upon  all  the  intelligent  governors  of  Spain  to 
make  sure  of  the  African  coast  by  occupying  it.  He  saw  the 
Christian  princes  of  the  north  become  his  vassals  and  stlbmit 
to  his  judgment  in  their  quarrels.  But  within  a  period  not  so 
long  as  his  own  life  his  dynasty  was  extinct  and  bis  fclagdoB 
in  fragnsnta,, 

Hakam  n.  (061-076),  Abdurrahman's  son,  ascended  the 

throne  in  mature  yiar?.  ar.d  continued  his  father's  [mlii  ..  .V 
lover  of  books,  he  gave  [irotection  to  writers  and  lliiiikirs  who 
were  not  strictly  orthcwlox.  From  his  Chri.stian  neighl>ours  he 
had  nothing  to  fear.  The  anarchy  which  broke  out  in  the  north- 
west, the  kingdom  now  called  Leon,  on  the  death  of  Ramiro  II. 
— whose  sons  fought  among  themselves — ^and  the  endless 
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coDflicts  between  Leon  and  Castile,  rendered  the  only  formidable 
Christian  kingdom  ^^uvverless.  Even  on  HaK;i:n  s  death  the 
power  of  the  caliphate  was  exercised  for  some  thirty  years  with 
gre&t  vigour.  In  his  old  age,  one  of  his  wives  Sobh  ithe  Day- 
break), «  Basque,  bote  him  the  fiat  son  bom  in  his  harem.  To 
thb  ton  Hbhlni  EL  (976-  ?}  he  left  the  oown.  The  rule 
went  to  the  aultaiia*  and  her  tnuted  afeat  Ifan  Abl  'Amir 
Uahommed  ben  Abdallah — ao  Aimb  of  noble  descent,  who  in 
his  early  life  was  a  scribe,  and  who  rose  by  making  himself  useful 
first  to  the  ministers  and  to  the  favourite  wife.  By  them  he  was 
promoted,  and  in  time  he  brought  their  ruin.  By  fn  r  he  w.is 
m.idc  htijib — lord  chamberlain,  prime  minister,  gre.ii  dnniestir, 
alter  ego,  in  short,  of  the  puppet  caliph — for  Ilishnm  II.  in 
Admiaii-  all  his  long  life  was  nothing  else — and  in  due  time 
tmtoaot  he  reduced  the  sultana  to  insigni6cancc.  The 
administration  of  Mahommed  ben  AbdaUah,  who 
took  the  royal  name  al-Mansur  Biilab  ("  the  victorious 
thxoq^  God  ")  and  is  geaerally  known  aa  Mansur  (f  J>.)i  is 
also  ooottted  among  tho  Tories  of  the  caBphate  of  Cordova. 
It  was  the  rale  of  a  strong  man  who  made,  and  kept  under 
his  own  control,  a  janissary  army  of  slaves  from  all  nations, 
Christian  mercenaries  from  the  north,  Berbers  and  negroes 
from  Africa.  With  that  host  he  made  tifty  invasions  into  the 
Christian  territory.  A  more  statesmanlike  conqueror  leading 
a  people  capable  of  real  civilization  would  have  made  five, 
and  his  woriL  would  have  lasted.  Mansur  made  raids,  and  left 
bis  enemies  in  a  position  to  regain  all  they  had  lost.  It  mattered 
Btths  that  he  doolated  the  shrine  of  St  James  at  Compostclla, 
tbo  moMHteiy  of  Cazdefta  m  Castile,  took  Leon,  FUnploaa  and 
Baiceloiia,  If  at  the  end  he  left  the  mots  of  the  Cbfltdaa  states 
finn  in  the  soil,  and  to  his  son  and  sacoeisor  as  Injib  only  a 
mercenary  army  without  patriotism  or  lojralty.  In  later  times 
rhri^^'.iiiii  ecclesiastical  writers,  finding  it  difficult  to  justify 
the  unl)rok.ea  pro-sixrity  of  the  wielded  to  an  age  which  believed 
in  the  judgment  of  God  and  trial  by  combat,  invented  a  final 
defeat  for  Mansur  at  Calatanaxor.  He  died  in  1002  undefeated, 
but  racked  by  anxiety  for  the  iK-rmancnce  of  the  prosperity  of 
his  house.  His  son  MozafTar,  kept  the  authority  as  hajib,  always 
hk  the  (ume  of  Hisham  II.,  who  was  hidden  away  in  a  second 
palace  suburb  of  Cordova,  Zahira.  But  MocaSar  lasted  for  a 
■bort  tlme^  and  then  died,  poisoned,  as  it  was  said,  by  Us  hrother 
Abdunahmaii,  called  Sanchol,  the  son  cf  Mtasar  bgr  one  of 
the  Cbilstian  ladles  whom  he  eitorted  Cor  Ms  harem  from  the 
fears  of  the  Christian  princes.  Abdurrahman  Sanchol  was  vain 
and  feather-headed.  He  extorted  from  the  feeble  caliph  the 
title  of  successor,  thereby  (KriiK-  offending  the 
princes  of  the  Omayyad  house  .inr)  the  populace 
of  Cordova.  He  lost  his  holii  on  hi.s  slaves  and  mer 
Bn4ottin  cenaries,  whose  chiefs  had  brgun  to  think  it  would 
Bmpin of  be  more  to  their  interest  to  di\'idc  the  country  among 
^Jjjjjl^ ^  themselves.  A  palace  revolution,  headed  by  Mahom- 
med, of  the  Otnayyad  family,  who  called  himself 
Al  Mahdi  Billah  (guided  by  Cod),  and  a  street  riot,  upset 
the  power  of  the  ik^A  at  Goideva  while  be  ttaa  absent  on  a 
raid  against  Castile.  His  soldiers  deserted  him,  and  he  was 
speedily  slaughtered.  Then  In  the  twinkling  of  an  eye  the  whole 
edifice  went  into  ruin.  The  end  of  Ilish.im  IT.  is  unknown, 
and  the  other  princes  perished  in  a  fr.aniic  scramble  for  the 
thrim,  i'-i  which  they  were  (he  puppets  of  military  adventurers. 
A  score  of  shifting  principalities,  each  ready  to  help  the 
Christians  to  d<-5troy  the  others.  l<x>k  the  pKacc  of  the  caliphate. 

The  fundamental  difference  between  the  Moslem,  who  know 
oaty  the  despot  and  the  Koran,  and  a  Christian  people  who  have 
ntitmmmi*^  Church,  a  body  of  few  and  a  Latin  qieech,  was 
mfOM  wdl  teen  hi  the  oontnst  latwmt  the  end  of  the 
greataem  of  If  aaaor,  and  the  end  of  the  weakness 
of  his  Christian  contemporaries.  The  first  left  no 
trace.  The  second  attained,  after  mtirh  fratricidal  strife,  to 
the  foundation  of  a  kingdom  and  of  institutions.  The  interval 
between  the  death  of  Ramiro  II.  in  g;o  and  the  establishment 
of  the  kingdom  of  Castile  by  Fernando  I.  in  1037  is  on  the  sur- 
fiwe  aa  anaiddcal  as  the  Mahommedaa  confusion  cf  any  tine. 
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The  personages  are  not  anywise  heroic,  even  when  like 
Alphonso  \  iij  jij-ioj;)  they  were  1o\li1  to  their  duty.  Sancho 
the  Fat,  and  Bermudo  11.  the  Gouty,  with  their  shameless  feuds 
in  the  presence  of  the  common  enemy,  and  their  appeals  to  the 
caliph,  were  miserable  enough.  But  the  emancipation  of  the 
serfs  made  progress.  Cbarteis  began  to  be  given  to  the  toWBi, 
and  a  daw  of  buij^iea,  eadoiied  with  rights  and  aimed  t» 
defend  them,  was  formed;  while  the  oouncfl  of  the  magnates 
was  beginning  to  develop  into  a  Cortes.  The  council  over 
which  .\lphonso  V.  of  Leon  and  his  wife  Gcloria  (i.r.  Elvira) 
presiiied  in  1020,  conferretl  the  great  motiel  (h.irtcr  <if  I.<on, 
anil  [)assc<l  laws  fi.ir  the  whole  kingdom.  The  monarchy  became 
thoroughly  herrditary,  ami  une  main  wiurcc  of  anarchy  was 
dosed.  Hy  the  beginning  of  the  iith  century  the  leading  place 
among  the  Christian  kings  had  been  taken  by  SMachott» 
Sancho  El  Mayor  (tbc  Great)  of  Navarre.  He  was  of 
married  to  a  sister  of  Garcia,  the  last  count  of  f^*'"*- 
Castile.  Gatda  was  murdered  by  the  aona  of  Count  Vela  of 
Alavft  whom  he  had  despcQed,  and  Sancho  took  poassasiuu  of 
Castile,  giving  the  government  of  it  to  hb  son  Fernando, 
(Ferdinand  I.),  with  the  title  of  king,  and  taking  the  name 
of  "  king  of  the  Spains  "  for  himself.  It  was  the  beginning 
of  attempts,  which  continued  to  be  made  till  far  _ 
into  the  i.nh  century,  to  obtain  the  unity  of  inc  gfc^tiHt, 
Christians  by  setting  up  an  emperor,  or  king  of  "Bmpmr 
kings,  to  whom  the  lesser  crowns  should  be  subject.  ^JjL  w 
Fernando  was  married  to  a  daughter  of  Alphonso  V. 
of  Leon.  Her  brother  Bermudo,  the  last  of  his  line,  could 
not  live  in  peace  with  the  new  Uagi  ""^  kwt  his  life  la  the 
battle  of  l^manm,  b  •  war  whkfa  he  had  himacif  provoked. 
Fernando  now  united  aO  the  north-west  of  fllpabt  into  the 
kingdom  of  Castile  and  Leon  wfth  GaUida.  Navarre  was  left  by 
Sancho  to  another  son,  Garcia,  while  the  small  Christiar;  states 
of  the  central  Pyrenees,  .Xra^jon  and  .SobrtirlK-  with  llu-  Riliagorza 
went  to  his  other  sons.  Ramiri)  Sainhc.'.  and  Gonzalo. 
Fernando,  as  the  elder,  called  himself  em(H-ror,  and  as.scrted  a 
general  superiority  over  his  brothers.  That  he  t<X)k  his  position 
of  king  of  kings  seriously  would  tsccm  to  be  proved  by  the  fact 
that  when  his  brother  Garcia  attacked  him  in  1054,  and  was 
defeated  and  slain  at  Atapoeica,  be  did  not  annex  Navarre,  but 
left  his  n^bew,  Gaida*ssoB,oathefhmaeasvasaal.  The  CMrncO 
of  Coyaaia,  mem  Vakada  de  Dau  Juan  (1050),  at  cuamdimi 

which  he  OOttfitmed  the  charters  of  Alphonso  V.,  Ctymmm, 
is  a  leading  date  in  the  constitutional  history  of 
Spain.     WTicn  he  had  united  his  kingdom,  he  took  the 
field  against  the  Miihommedans;  and  the  pcrioti  of  the  great 
reconquest  began.    So  far  the  Christians  had  not  gone  much 
beyonii  the  liniifs  of  the  'crritory  left  to  them  at  the  end  Of  tbO 
8th  century.   They  had  only  developed  and  organized  stglamlmg 
within   it.     Under  Fernando,   they  advanced  to  e/iA* 
the  banks  of  theTagus  in  the  south,  and  into  Valencia  Cfa^^iM^ 
on  the  south -cast.    They  began  to  close  round 
Toledo,  the  shidd  of  Andalusia.  The  feeble  Andalnsian  priacei 
were  terrified  fa»to  payhig  tribute,  and  Fernando  advanced 
to  the  very  gatca  of  Seville  without  findhtg  an  enemy  to  meet 
him  in  the  field.  His  death  in  1065  brought  about  a  pause  for 
a  time.    He  left  his  three  kingdoms  to  his  three  sons  Sancho, 
.\lphonso  and  (iarcia.    .Mphonso,  to  whom  I.eon  had  fallen  as 
his  share,  rem.iine<l  master  after  the  murder  of  Sancho  at  Zamora, 
which  he  was  endeavouring  to  take  from  his  sister,  and  the 
imprisonment  of  Garcia  of  Gallicia.  The  reign  of  Alphonso  VI., 
which  hosted  till  iioo,  is  one  of  the  fullest  in  the  Aiphonto 
annals  of  Spain.    He  took  up  the  work  of  his 
father,  with  las  of  the  crusading  spirit  than  was  in 
Femaodo,  hot  with  oonspicnous  ability.  Ss  manlige  with 
Conatance,  daughter  of  Robert,  duke  of  BuignK^,  Draught 
a  powerful  foreign  influence  Into  play  in  Castile.  Constance 
favoured  the  n-.nnk?  of  Chiny.  ,Tnd  obtained  her  husliand's  faVOUT 
for  them.   Under  their  leadership  measures    ere  taken    _  _ 
to  reform  the  Church,  from  which  hitherto  little  j^SSiSk 
had  been  expected  save  that  it  should  be  zealous  and 
martiaL  The  adoption  of  the  Roman  instead  of  the  Gotbk 
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iftual  of  Saiot  Isidore  has  been  laineoted,  but  it  marked  the 
assumption  by  Castile  of  a  place  in  the  community  of  the 
western  European  iungdoma.  The  Frendimen,  both  monks 
and  knigbli,  who  accompanied  Constance  brought  to  bear 
oo  Spain  the  ccclcaiantical,  architectural,  literaiy  and  military 
iaHMMinii  of  nuo,  tiuo  the  ioteUcctual  oentie  of  Euniie,  as 
fully  as  h  ever  was  ciewfaed  in  later  timea.  Caidle  ceased  to 
be  as  isolated  Mngilom,  axtd  became  an  advaoce  guard  of 
Europe  in  not  the  least  vital  part  of  the  cnnadet.  Alphonso, 
who  during  his  exile  owed  some  good  services  to  the  Mahom- 
medan  king  of  Toledo,  spared  that  city  while  his  friend  lived. 

But    he  carried   the  war  forwarcl  clMwhcrc.  He 
extorted    tribute,  and    douhlc  and   treble  tribute 
from  the  princes  of  Andalusia.    In  1083  he  swept 
ttmSpaia.  jj^jj    tjjfQug},   (j,e  valley  of    the   Guadalquivir  to 

Tarifa,  where  he  rotlf  hia  horse  into  the  sea  and  claimed 
possession  of  the  "  last  land  in  Spain."  In  1084,  his  friend 
being  dead,  he  made  himself  master  of  Tolctio.  The  fall  of  the 
city  resounded  throughout  Islam,  and  shocked  the  Mahommedan 
princes  of  Andalusia  into  gravity  and  a  sense  of  their  position 
Their  peoples  began  to  look  to  Africa,  where  Yusuf  ben  Ti  i  li  u  fi  n 
was  ruling  the  newly  founded  empire  of  the  Almoravi  li  I 
pdacea  had  cause  to  dread  him;  for  Yusuf,  the  leader  of  a 
idi^miB  movement  atiU  in  its  first  seal,  was  known  to  have  no 
friendly  Ceding  foir  thcfr  religious  Indifiefcnce  and  degant, 
diMipntfld  habits.  It  WM  Ek^  Uiat,  if  b*  came  M  ally,  be 
would  remain  as  master.  But  the  case  was  ex- 
cellently put  by  al-Motamid,  amir  of  Seville,  a 
brilliant  cavalier,  an  accompUalied  Arab  poet,  and 
6t  tbe  most  amiably  spendthrift  of  princes.  Vfhen  the 
peifl  of  appealing  to  '^■'..:.',:f  v,.i3  put  before  Sin-,  .at  durijar 
by  his  son,  he  acknowledged  tlie  danser,  hut  aiideii  that  he 
did  not  wish  to  be  tursed  ihrouKhout  Islam  as  the  cause  of  the 
loss  of  Spain  and  that,  if  chixisc  he  must,  he  thought  it  better 
to  lead  camels  in  Africa  than  to  tend  pigs  in  Castile.  Yusuf 
camr,  and  in  1086  inllicted  a  terrible  defeat  on  Alphonso  Vl. 
at  Zaiaca  near  Badajoz.  The  immediate  results  of  the  stricken 
field  were,  however,  but  small.  Yusuf  was  called  back  to 
Africa,  and  in  his  absence  the  Christians  resumed  the  advance. 
When  he  returned  he  was  chiefly  employed  in  aupfmasing  the 
Mahommedan  princes.  vVlphooM  was  compelled  to  withdraw  a 
faniaoo  be  bad  pbced  in  Mmda,  and  Valencia  was,  by  his 
dMarini,pvai9b]rAciriilow«f theCSd(9^.).  Buthekept 
Ml  bold  oa  Tttfcda,  md  though  bis  last  day  were  darkened  by  the 
dnth  at  hk  only  ton  bi  tbe  lost  battle  of  Udes  (1108),  he  died 
in  iioQ  with  the  security  that  his  work  would  last. 

The  Alroor&vides  went  round  the  fatal  circle  of  Asiatic  and 
African  monarchy  with  exceptional  rapidity.  One  generation 
of  militar>'  cfhcicncy  and  of  comparative  honesty 
thr  *tahem-  ^'^  admini.stralion  was  followed  liy  sloth  and  Cor- 
mt^ma  ruption  as  bad  as  that  of  the  Arabs.  To  this  the 
'Almorivides,  who  were  Berbers  and  were  largely 
mingled  with  pure  negroes,  added  a  dull  bigotry 
and  a  hatred  of  thought  and  knowicdBc  from 
which  the  Arab,  anarchical  and  politically  incapable  as  he 
was,  was  free.  In  Aragon  the  successors  of  Ramiro  Sanchez 
had  begun  to  press  close  on  Saragossa  when  the  Almoriivide 
invasion  took  place.  The  battle  of  Zaiaca  gave  pause  to  the 
Aragoneae,  as  it  did  for  a  short  space  to  the  Castilians.  The 
interval  of  advance  in  the  reconqueit  wmld  bnve  been  ifaortcr 
than  it  wu  but  for  tbe  seaulu  of  a  mast  uafwtuMite  attempt 
«a  tbe  part  of  AMmwo  VI.  tomiftetbecmmaof  Angonaad 
datOeby  tbe  muriifeaf  Alpbooao  L  (iio|rii34)  of  AatM«ith 
Ui  daoifbter  Umea.  Uiwca  (tbe  name  is  *  foim  of  If aiia) 
was  dissolute  and  Alphonso  was  arbitrary.  There 
^*JJj^'-was  nothing  in  the  manners  of  the  12th  century 
1W< IJJ(-'  ni.ikf  a  husband  hisi'.ite  to  beat  his  wife,  and 
Urr.ica  ua.^  beaten,  and  in  the  pre&cnce  of  witnesses. 
The  marriage,  too,  was  declared  null  by  the  pope,  as  the 
parties  were  within  the  prohibited  liegre-cs.  -Mphonso  and 
Urraca  tame  to  open  war,  in  which  he  rl.umed  to  be  king  of 
Castile  by  right  of  his  ouuriage  and  his  ckctioa  by  tbe  nobles. 


The  confusion  was  increased  by  the  fact  that  Alphonso,  Urraca^ 
son  by  her  first  marriage  with  Raymond  of  Burgundy,  was 
recognized  as  king  in  Gailicia,  was  bred  up  there  by  the  able 
bishop  Diego  Gelmires,  and  took  an  active  part  in  tbe  feuda 
of  his  motbcT  aad  •tep4atber.  Tbe  deatb  of  Unaca  bi  iia6 
aUowed  her  son  to  reunite  tbe  dCHlBlwn  of  tk  gyaadfathcT. 
In  the  UMudmt  Ua  quairds  with  Urraca  had  not  deterred 
AtpbooMk  «bo  b  wlUMaed  tbe  Battler  ia  Aragoneae  bistoiy, 
from  takbig  Saragoaaa  tn  1118,  and  from  defeating  the  Almort- 
vides  at  tbe  decisive  battle  of  Cutanda  in  11 20.  In  11 25  he 
carried  out  a  great  raid  through  Mahommedan  Spain,  camping 
in  its  midst  lor  months,  and  r^■turI:in^;  uilh  many  thoLi^mds 
of  the  Christian  riiyahs,  who,  under  the  name  of  MozArabcs,  had 
hitherto  continued  to  live  under  Moslem  rule.  They  now  fled 
from  the  bigotry  and  negro  brutality  of  the  .\lmorivides.  The 
failure  of  .Vlphonso's  attempt  t  i  t.ii.e  Hrnga  !ii  ii  ^.;  was  speedily 
followed  by  his  death.  He  left  his  kinfidom  by  will  to  the 
Knights  of  the  Temple  and  the  Hospital,  but  the  barons  of 
.•\ragon  paid  no  attention  to  his  wish,  and  drew  his  brother 
K.imiro,  a  monk,  from  bis  cell  to  continue  the  njwl  Kdc 
Ratr.iro.  having  been  first  ex-claustrated  by  the  pope,  married 
.'\gnes  of  .\quilaine,  and  on  the  birth  of  his  daughter  Pctronilla 
afhanced  her  to  Ramon  Berenguer  (Raynmnd  Bennger),  count  of 
Barcekma*  and  then  retiredtoliiicdlatNaiboimw.*4 
This  marriage  nnited  Augon  aod  Catakcia  for  ever,^ 
and  muka  a  great  step  fonmid  in  the 
of  a  Mtfooal  mitx  fai  Sjpafak  Navaire,  bideed,  iriucb  had  been 
united  with  Aragoo  ainoe  tbe  fratricidal  murder  of  its  king 
Sancfao  in  1076,  preferred  to  remain  independent 
under  a  new  ruler  of  its  choice.  It  was  henceforth 
a  small  state  lying  across  the  I'yretiees,  dependent 
on  France,  and  dtxjmcd  inevitably  to  be  partitioned  between 
its  great  nei);hbours  to  north  and  south. 

Alphonso  \'1I.,  the  son  of  Urraca,  was,  during  the  twenty 
years  between  hus  mother's  death  and  his  own  in  Itjiff  tbt 
dominating  sovereign  of  Spain.     In  1135  he  was 
crowned  at  Leon,  in  the  presence  of  the  new  king  vii., 
of  Navarre,  of  the  counts  of  Barcelona  and  Toulouse,  "Enmror 
and  of  other  princes,  Christian  and  Mahommedan, 
"  Emperor  in  Spain,  and  king  of  the  men  of  the  two  religions." 
In  his  character  of  emperor  and  king  of  the  men  of  the  two 
religions  Alpbnnso  VIL  seems  to  have  aimed  not  at  ezpeOing, 
but  at  nedwang  dm  Mom  lo  aabjaodmi  aa  vaaml  communities. 
Be  took  Cocdova      ooniiMnd  aa  bur  aa  Almrrhi, 
but  left  vaiaal  Mbalera  princca  bi  poaseidon.  Hb^^^;.. 
deatb  was  followed  by  another  and,  hapi^ly,  a  last 
division  of  Castile  and  Leon.  Sancho,  his  eldest  son,  took  the  first 
and  Fernando  the  second.  The  dream  of  the  en-.p  ire  \v  as  speedily 
dissipated bythedeathof  Sancho  of  Castilea  ye.i:  ;dter  his  father; 
Portugal  ha<l  already  become  a  scmidndepcnd'.  r.i  state. 

The  complicated  story  of  the  Christian  kingdoms  of  Spain 
during  the  next  two  frr.i  r;uions  can  be  best  made  intelligible 
by  taking  the  king  of  (  asliJe  as  the  centre  of  thcxAtosM  V///. 
turmoil.  His  boyhood  was  tilled  by  all  the  miseries o/C«»fS», 
which  rarely  failed  to  descend  in  the  middle  ages'"*""'* 
on  the  people  wliose  king  was  a  child.  Alphonso  VIII.  married 
Leonora,  daughter  of  Henry  II.  of  England,  who,  aa  duke  of 
Aquitaine,  by  right  of  his  marriage  with  the  duchess  Eleanor,  had 
a  strong  direct  interest  in  Spanish  politics.  Castile,  by  its  geo- 
graphical poritfam  as  the  centre  of  Spain  from  Cantabtia  to  die 
Siena  MoceM»«aa  tbe  foretnaA  of  tbe  struggle  with  tbe  Moon. 
In  AndahiBa  tbe  downfaH  of  the  Abnor&vides  had 
the  wt^  to  tbe  Abnofaides,  or  folivwem  oi 
Mahd],  an  even  more  bigoted  religious  sect  than 
the  other.  Alphonso  had  conquered  Cuenca,  in  the  hUl  country 
between  Castile  and  Valencia,  in  1177,  with  the  helpof  the  king 
of  .\ragon.  also  an  .\l[ih(ini(),  the  win  of  Pctronilla  and  of  Ramon 
Berenguer  of  liarcelona.  With  eminent  good  sense  he  rewarded 
his  ally  by  resigning  all  chiim  to  feudal  superiority  over  j 
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At  ft  later  period  the  two  kingdoms  defined  thrir  respective 
ipbens  of  induence  by  a  tnaly.  Aragon  was  left  free  to 
B>nw»iiii  i'-'i'-'ii'i'-  Islands  and  \'aleucia,  while 

mttk»l»ae-  Murcia  and  Andalusia  were  lo  tail  to  (.  ^.i.ulc.  The 
Almohidfs  look  the  field  against  Alphonso  in  force, 
and  as  his  fellow  Christian  sovereigns  failed  him  in 
tlie  hour  of  need,  be  was  defeated  at  Alarcos.  But  this  wave  of 
tbe  ebbing  Moilein  tide  had  less  force  tluin  the  Alinor4vidc,  and 
fdl  back  both  loaaeraadfaithertban  its  predeceasot.  Alpbonso 
had  Irimre  to  punish  hb  brother  kings  for  dcaerting 
0f  him,  and  to  look  to  the  ocganizatioo  of  his  kingdom. 
It  was  a  great  epoch  of  the  granting  of  chart  cni, 
and  of  the  advance  of  the  lowns.  To  this  aRe  also 
'belongs  the  formation  of  the  iiiokl  ir.uiiUhtic  military 
1  of  Calatrava,  Siinliago  and  Aluanlara.  Tht-y  supplied 
the  Crown  with  a  strong  force  of  well-disciplined  and  well- 
appointed  cavalry.  To  tighten  the  bond  with  Leon,  .\lphonso 
of  Castile  married  his  daughter  Bcrcngaha  to  its  king  Alpbonso 
(1188-1  ISO),  the  son  of  hb  uncle  Fernando.  The  marriage  was 
dissolved  by  the  pop*  at  being  within  the  praUbited  degrees, 
batthembomnfltintceoQpiiiscdaslegitianate.  Berengaria, 
«  moan  of  veiy  noUe  cfaancter  and  enioent  abOi^,  dcsemd 
a  better  husband  tlian  her  ooustn  of  Leon,  wlto  was  aickoaned 
Bl  Baboso — the  Slobbercr — and  who  appears  to  have  lieen 
epileptic.  In  1 212  the  king  of  ra.itile  reaped  the  reward  of  long 
years  of  patience.  The  .Mn-.ohaiies  threatened  an  invasion  in  force, 
and  he  organized  a  crusade  aKaiuil  them.  Aragon  wa»  re[)re- 
StTvlei!  Iiy  its  king  I'eter  II.,  Navarre  by  its  king  Sancho.  and 
Portugal  by  a  strong  contingent  of  Templars  and  other  knights. 
Ovrilirow  At  the  Navas  dc  Tolosa,  just  south  of  the  Sierra 
o/»*e  Morcna,  the  .'\lmoh4dcs  received  the  final  overthrow 
which  lai<l  Mahommcdan  Spain  at  the  feet  of  the 
Christians.  Alpbonso  died  in  1S14.  His  son  Enrique  (Heniy) 
was  killed  by  the  fall  of  a  tile  three  years  later;  and  Beiea* 
garia,  to  whom  the  crown  came,  scat  to  Leon  for  her  son 
Fernando,  and  abdicated  in  his  favour. 

Fernando  (Fcrdinaml  III  'i  who  was  in  all  WayS  WMthy  of  his 
mother,  took  up  the  iru.s;i<l:ng  duly  of  a  king  of  Castile,  and 
Ftrdlnamd  continued  the  advance  into  .\ndalusia.  The  .\lmo- 
<«.,  UI7-    h&dcs  were  in  swifter  decline  than  the  Almorfividcs. 

One  of  them,  al-Mamun.  even  sought  Fernando's 
help  to  regain  his  throne  in  Morocco,  and  ceded  a  suburb  of  the 
dty  to  his  Cbtislian  attics.  In  i^.^o  the  death  of  AlphoMo 
of  Leon  opened  tbe  way  to  a  final  union  of  the  cmmis. 
Tbe  "  Baboeo  "  bad,  indeed,  left  his  kingdon  by  will  to 
bis  daoi^tcts  by  Tnroa  of  Portugal,  but  Fernando  was  saved 
ftom  the  aeeiMity  of  enforcing  hb  ri^u  by  his  mother.  She 
persuaded  Tsrcsa  and  the  infantas  to  resign  their  claims  in 
return  for  pensions  and  lordships.  Castile  and 
Leon  were  united,  never  to  be  <livided  again.  The 
work  of  the  recouquest  uas  now  con'.i)icled  with 
swift  steps.  In  l2^b  Cordova  was  i:on(;ueretl.  and  .Seville 
fell  in  H48  with  the  help  of  a  Ueet  from  the  Basciuc  coast  and 
of  the  Moorish  king  of  Granada,  who  was  Fernando's  vassal, 
paying  tribute  and  attending  Cones  when  summoned.  Fernando 
died  in  1351.  It  will  avoid  npetJtioB  to  note  here  that 
the  AngoBcse  diave  of  the  imwiqiiwt  una  anplAted  by  Jamca 
the  CoiiijnaBr  (isi3r-n;tf),tiieaBn  of  that  Mag  re|ier  nho  feuight 
Id  the  Navas  de  Tolosa.  Be  canquend  tfu  Balesiic  Usaifa  in 
tas9and  Valencia  in  1138.  In  116$  ha  oMered  Murna,  which, 
Krcoaqmett  however,  he  aRn-ed  to  (xrct^y  Jb  the  name  of  (':i:,til'j. 
otS^mla,  Mahomraedaii  S|  ;iin  was  reduced  to  Gratuul.i  and 
^ff* .  a  line  of  |"ir;j  round  to  C"ai!Lc.  The  ("liristian 
^^^^  population  had  disappeared  in  Granada  and  Moslem 
refugees  had  peopled  it  closely.  Itf  king  WIS  a  vasnl,  and 
of  itscU  it  was  no  longer  a  danger. 

The  dose  of  tbe  period  of  the  great  reconquest,  five  centuries 
cd  struggle,  left  Spain  divided  bctwusn  two  atatsa  of  diiiei«Dt 
mMfhiWH  character.  On  the  west  of  the  Iberian  range  and 
aieJNsss  south  of  Guadanamn  ma  the  kingdom  called, 
for  short,  OsatHe  aad  LeoD.  In  fact  its  sovereign 
i  also  king  of  GalKda,  Asturisa,  EstraaBadua,  Jaca,  Coidova 
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and  Seville.  This  multiplicity  of  titles  was  more  than  a  mere 
formula  of  the  royal  c!iain.e:y.  It  was  (he  ofiidal 
tioti  of  a  substatilKil  [Kjlitical  fact — namely,  that 
the  kingdom  of  Castjiu  and  Leon  had  been  made  up  ^ 
by  the  agglutination  of  separate  political  entities. 
The  real  bond  betwoen  them  lay  in  the  common  crown,  the 
common  creed.  They  were  one  only  as  subjects  of  tbe  aaaa 
lords  and  members  of  the  same  Cbnidl.  But  their  tenilaiial 
patriotism  was  local.  Thepeopkaweienot  ^aiuaRls,aav«asa 
geneial  tena,  hot  GallkiaaB,  Aaturiani,  CastlBans,  Andaluaitns. 
The  great  foreign  question  for  them  was  the  possibility,  and 
from  time  to  time  the  imminence,  of  renewed  invasion  from 
.Africa.  Thai  [icril  I'.id  not  cea-ic  till  the  defeat  of  the  !.a.st  for- 
miilable  .African  invader  at  the  battle  of  the  Rio  .Kal.ido  in 
i.i40  It  is  characteristic  oi  the  loose  con.i^t r.:^  •  iuri  <tt  lho 
kingdom  that  the  Cortes  of  Leon  and  of  Castile  continued,  after 

the  final  uoian,  to  meet  ^lact  on  aoaw  •-^'"•hnn  untfl 

1301. 

On  the  eastern  slope  of  the  Iberian  hfUs  and  the  great  central 
table-land  was  tbe  kingdom  called,  agata  for  short,  Aragon 
Its  king  was  also  a  ruler  of  many  titlc»— king  in 
Aragon,  tn  Valenda,  aad  the  Baleaiie  Isles  (with  one 
inttml  of  separation),  count  of  Barcelona,  and  m  Pmvenoe. 
Marriage  and  inheritance  had  given  him  territorial  rights  in  the 
south-east  of  France.  Thus  he  came  in  contact  with  tbe 
crusaders  of  Simon  de  Monlfort  and  the  expansion  of  the  French 
monarchy.  .Another  marriage,  that  of  I'eler,  the  son  and  suc- 
cessor of  James  the  Conqueror,  with  Coslanza,  the  daughter 
of  Manfred  of  Benevcntuni,  gave  him  claims  on  the  Neapolitan 
and  Sicilian  inheritance  of  the  Hohenstaulen.  Fri  ni  the  date 
of  the  Sicilian  Vespers  (iiSj)  Aragon  is  found  mixed  in  the 
poUiics  of  Italy.  The  commercial  actis  ity  uf  Barcelona  brought 
it  into  collision  with  Genoa  and  alliance  with  Venice.  The 
curious  double  position  of  the  king  of  Anfoo  la  MOj  lUuitrated 
by  the  caiMC  of  that  kfnff  PetoriAe  ms  the  father  o(  Jaues  the 
Con()ueror.  He  fbuf^t  as  a  crusader  at  tbe  Navas  die  Tolosa, 
he  went  to  Rome  to  be  crowned,  and  did  voluntary  homage  to 
the  [KJIR-.  Vet  his  interests  as  a  prince  of  .southern  France 
compelled  him  to  <lraw  tbe  sword  in  defence  of  the  .AlbipcnSfS, 
and,  orthodox  as  he  was  in  crc-ed,  he  fell  hghting  for  ihcm  at 
Muret  in  i. ■[.<,.  If  the  fortunes  of  .Aragon  were  to  be  followed 
in  an  outline  of  Spanish  history,  it  would  be  necessary  to  wander 
as  far  as  Athens  and  Constantinople. 

The  difference  of  the  relations  of  these  two  states  towards  the 
comity  of  nations  bad  corresponding  internal  distinctions.  It 
has  been  already  noted  that  oaateiB  Spain  ma  feudal.  Iheieforo 
the  distinctiini  of  dasaeams  far  sharper  in  Aragon  than  hi  non- 
feudal  Castile  and  Leon.  Predial  slavery,  which  had  disappeared 
in  Castile  and  Leon  in  the  13th  century,  existed  unmodified  in 
.Aragon,  and  in  its  worst  form,  down  to  the  Buurlion  d\na5ty. 
When  We  are  told  of  the  freedom  of  .Aragon,  it  is  well  to  remember 
that  it  was  enjoyed  only  by  the  small  minority  who  were  per- 
sonally free  and  also  privileged:  by  the  citizens  of  the  towns 
which  had  charters — called  in  Aragon  the  Univcrsidades— the 
nobles,  tbe  gentry  and  the  Church.  The  Catalans  attained 
emancipBtion  from  feudal  subjection  by  a  succession  of  savage 
peasant  (evolta  in  the  15th  and  i6th  centuries.  In  Valenda 
emandpation  was  iaaUy  biOttg>it  by  a  laeasnie  whids  in  Itadf 
ms  cruel— the  eapdalon  of  the  Mociicoca  in  the  17th  oentDiy. 
The  landlords  were  compelled  to  replace  then  by  free  tenants. 
The  prevalence  of  predial  slavery  in  Aragon  and  Valencia 
can  be  largely  explained  by  the  number  of  Mudijarcs,  that  is 
Mahommedans  living  under  ChdMiaa  tufe,  and  of  MoriSCOei 
converted  Mohammedans. 

If  now  n-c  look  at  the  internal  history  ef  Spein  from  theconduilQa 
of  the  period  of  the  reconquest,  wUcn  may  be  put  in  the  middle 
of  the  13th  century,  down  to  the  union  of  the  crowns  of  .  ,. 
"     ■■         ■  ■       ■  '   J'enlinand  t"™'""* 
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Castile  and  of  Aragon  by  the  marriage  of 
and  laabd  in  1469,  it  will  l>e  found  to  he  occup'trd 
with  two  great  pfoce«s»ci.  These  two  prr«i'^M-  .in 
firstly,  the  christianiration  of  Sjwin,  a  vcr>-  (litfi.rcr.t  thing  from  its 
rwonqucit  from  Mmlcn^  ni.istcr'i — aiul,  s<t  nniils ,  iii>t  it.t  unifica- 
tion, for  that  is  hardly  attained  even  now,  but  itt  progress  towards 


Digitized  by  Google 


546 


SPAIN 


IHBTORY 


When  FenuuKlo  (Ferdinand  III.),  the  conqueror  of  Andalusia, 
dint  in  115*,  he  was  indeed  the  king  of  the  two,  or  even  the  three, 
religions.  The  Jews  anil  the  .Mahommedans  formed  a 
very  lar^c  part  of  his  subject*.  We  have  no  mean;!  of 
''estimating  their  numbers,  but  there  is  much  probability 
that  together  they  formed  not  much  less  than  a  half  of 
the  population.  The  Jew.*,  who  had  sufTercd  cruelly  from  the 
brutal  fanaticism  of  the  AInujhAdes,  had  done  .1  t;rcat  deal  to  forward 
the  conquest  of  Andalusia.  They  were  repaid  liy  the  confidence  of 
the  lonK,  and  the  period  which  include*  tne  reien  of  Fernando  and 
lasts  tul  the  end  of  the  14th  century  was  tne  golden  age  of 
their  history  to  SHjn.  In  1391  the  pieachinK  of  a  priest  of 
Seville,  Fernando  MartiiKz,  led  to  the  first  general  massacre  of 
the  Jews,  who  were  envied  for  their  prosperity  and  hated 
because  they  were  the  kin^'^  tax  coUei  tors.  But  the  history  of 
the  persecution  and  cxpuUion  of  the  Jews  i*  the  Mune  ever^'- 
where  except  in  date.  Tht  atnnr  of  the  llndikm  aid  Morrn- 
coet  i»  peculiarly  Spaaiih.  In  tBa  Qurtidui  Mviace  they  were 
Ifiom  the  beginmng  first  subjected  and  then  incorporated.  As  far 
awth  a*  Astorga  there  is  still  a  population  known  as  the  Maiagatoe, 
and  familiar  to  all  Spain  as  carters  and  muleteers.  This  marked 
type  of  the  Leoncse  of  mixk-ni  limrs  re()res<-nLii  a  Berlx-r  cuUmy 
cut  off  among  the  Christians,  and  chri»tiani^ed  at  an  e.itly  d;ite, 
irfw  HWt  9H  vmog  Arab  and  Berber  names  long  after  their  conver- 
lion.  They  are  only  the  most  conspicuous  example  of  a  process 
which  w:»s  common  to  all  the  Peninsula.  .\s  the  Christians  worked 
down  to  till-  s«>ii(h  they  found  an  e.vi.->tir.i;  Mahommcdan  population. 
To  rctlucc  t!Ki;i  to  pure  >t.ivery  would,  in  the  case  of  Ca!itile  at 
least,  have  tutn  (l.ingemui,  and  would  also  have  been  offensive 
to  the  Christians,  who  were  themselves  fighting  for  emancipation. 
To  expel  them  would  have  been  to  have  the  soil  untilled.  Therefore 
the  king,  the  nobles,  the  Church  and  the  militao'  orders  combined 
to  give  them  protection.  For  them,  as  for  the  Jews,  the  Ijth  and 
l4tTi  centuries  were  a  colden  .^m.  H>  the  end  of  the  14th  the 
persecutions  began.  Forced  conversbn^  prepared  the  way  for 
expultion,  which  came  ia  the  ttiga  «f  Philip  III.  (1598-1621).  But 
BxtmUom  ^""^  ^  K>^>ed  all  had  been  persuaded  or 

forced  into  Christianity,  had  ceased  to  be  Mudejares, 
II I  fcrosi  hecome  Moriscoes.    In  the  majority  of  cases 

the  conversion  had  occurred  so  long  ago  that  the 
memor>'  of  the  lime  when  they  were  .Mahommedans  was  lost, 
and  multitudes  of  the  children  of  Mudeiares  remained.  The 
Mozirabaa  agria— Ite  ChriatiaM  vko  had  ahnys  lived  under 
jf^g  Mahuinmedan  mie  were  an  mment  of  tmpoitanee 
iMoitiratM.'"  medieval  Spain.  They  had  learnt  to  write  in 
.\rabic,  and  used  .■\rabic  letters  even  when  writing 
Latin,  or  the  corrupt  dialect  of  Latin  which  thvy  spoke.  The 
conquot  of  Tclril  i  by  .Mphon.so  \'l.  first  l:r;iijvht  'hi:  Ifhrl^ti.in- 
into  contact  with  a  large  body  of  these  Arabizetl  Spanuml.'i.  an<l  ihcir 
Ufaienoe  was  considerable.  By  Alphonso  they  were  favoured.  He 
■tamped  his  name  on  bis  coins  in  Arabic  letters.  It  is  said  with 
probability  that  one  of  the  cvirly  kings  of  Arygon,  Peter  I.,  could 
write  no  other  letters  th.iri  iKl  Arabic.  The  Mo^irabcs  were  treated 
under  the  kings  of  the  ret  onquc^t  as  separate  bodies  with  their  own 
judgen  and  law,  which  they  had  been  allowed  to  keep  by  the  Moslem 
rulers.  That  code  was  the  forum  judicum  of  the  Visigoths,  the 
/a«ro  jutfo,  as  it  was  called  in  the  "  romance  "  of  later  times 
and  in  Castilian.  The  Mozirabes  brought  in  the  large  .Arabic 
element,  which  is  one  of  the  features  of  the  Ca>ililian  language.  .\ 
part  of  the  work  of  chri-tiini.Tinj;  the  Spain  of  the  13th  century', 
and  not  the  least  part,  was  done  by  the  monks  of  Cluny  introduced 
by  the  French  wife  of  Alphonso  VI.  To  them  was  due  the  impulse 
given  to  the  reform  of  the  church,  and  to  education.  The  foundatum 
of  the  studium  gentraU  of  Palencia  in  1212  by  Alphon«o  IX. 
was  an  outcome  of  the  movement.  It  fell  in  the  trouhlies  following 
his  death,  but  Fernando  III.  revive<l  it  by  the  foumlation  of  the 
university  uf  Salamanca,  which  dates  from  1 245.  The  church  and 
the  university  were  the  great  promoters  of  the  effort  to  secure 
itlqrious  unity  which  bcnm  in  the  14th  and  prod  need  its  full  effects 
in  the  17th  century.  How  br  the  character,  habits  and  moiMty 
6(  the  Christian  Spaniards  were  afTt^  te<1  by  Oriental  influences  is 
not  a  question  which  it  is  easy  to  .inswer.  To  •-omc  extent  they  no 
doubt  were  coloured.  Such  a  sixial  in«titii'inn  as  the  form  of 
marriage  known  by  the  name  of  biirmenmr.  -hnv,  vii-iMc  traces 
of  Eastern  influence.  In  so  far  as  it  wa.s  a  mere  agreement  of  a  nian 
and  woman  to  live  together  as  husband  and  wife,  it  had  precedents 
both  Roman  and  Teutonic.  There  wa:<  also  Roman  ana  Teutonic 
example  for  rt'i  ngiiizini^  tl'.c  t  hildreti  of  h  a  union  as  ha\'ing 
rights  of  inherit. ui  c.  L'n  the  "_ithcr  han^l  the  name  i-^  .Aral-tc,  and 
so  is  the  term  applied  to  the  children,  hijoj  de  ganancia,  sons  of  the 
strange  wmnan.  Moreover  the  Oriental  character  of  this  union, 
be  iu  origin  what  it  mayi  is  visible  from  the  fact  that  it  wa.*  poly- 
gamous. The  oahr  iaHMnUe  barrier  to  a  banMtnia  was  the 
previous  marriage  wWb  the  Mescing,"  the  full  religious  marriage, 
of  the  woman  to  another  man.  A  married  man  might  he  united  in 
ftarrof  inia  to  a  woman  other  than  his  lawful  wife,  and  the  chihlren 
of  that  connexion,  though  not  fully  legitimate,  were  not  bastards. 
The  most  signal  example  among  many  which  could  be  quoted  is 
that  of  P«ter  the  Cruel  (1350-1367).  who,  though  manied  to  Bhnche 
of  BaufboB,  was  atamfneds  to  Maria  del>lMiOh.  He  left  his 


kingdom  to  the  daughters  .she  bore  him,  and  their  ^«iaji  le_ 
was  recognized  not  only  by  the  C!<itti-i  during  King  Peter's  life, 
but  almxad.  John  of  (^uni,  duke  of  1  r  ii-r,  marric<l  the  elder 
of  the  daughters  of  Maria  de  Padilla,  and  claimed  the  crown  of 
Castile  by  right  of  his  wife.  The  clergy,  who  were  debarred  froa 
the  religious  marriage  by  the  discipline  of  the  church,  were ooaunoaly 
Ghiirr^ianmio  all  through  the  iimidle  age.-,,  1  he  sumptuary  lun^ 
whi;  h  rLciulrixl  the  barraganas  of  pri(•^t.^  to  wi.n  ,i  red  bolder  tO 
their  dres.'.e.s,  recognized  them  as  a  known  and  tolerated  class. 

The  work  of  political  unilicatioa  was  esscntiaUy  more  difficult 
than  the  christiaaiation  of  Spain.  The  great  common  institution 
of  the  church,  common  aithusiasms,  prejudices  and  . 
envies,  were  available  for  the  second.  The  first  had  JtTv?^^ 
to  contend  with  deeply  nxited  differenres  of  national 


chiiracier  and  of  cla.s.s.     Tlu   ('.ilici:i:i  whrj 


ami 


oanaf 


still  speaks,  a  language  of  bis  own,  was  profoundly 
I  nam  tbe  Aadafaiaiaa.   The  ~ 


hter  tfanas  (na^cally  Inehidied  tfae  Nawiassb  was  a 

another  nationality  and  amrther  speech  fron  _the  ' 
And  what  is  true  of  Castile  andT  Leon  applies 

.dragon.  Aragoncise,  CataLtns  and  V'alencl'uu  wer^, 
as  difTerent  a.s  Galicians,  BaMjues,  Castilians  and, 
.^ndalu^i<lns.  .Aragon  spoke  a  dialect  of  Castilian. 
Catalonia  and  Valenda,  toaether  with  the  Balearic  Island*, 
spoke,  and  spcalc,  dialccta  Of  the  southern  French,  the  wvcalled 
Limosd,  though  it  was  not  the  language  of  the  Limou<in. 
And  the  causes  of  division  did  not  ena  here.  The  word  "  cini- 
monwe.^lth  "  had  no  meaning  either  east  or  west  of  the  Iberian 
range.  Kvrrv  one  of  the  tcint;f|nn!'-  grrniited  round  the  two 
sox'ereigns  wfio  shared  modern  Spain  was  itself  a  loose  con- 
glomenition  of  classes.  Mention  has  already  been  made  of  the 
Jew  and  the  Murlijar.  These  were  more  or  less  forcibly  afaSOfbad 
or  brutally  c.xjwlicd.  liut  the  distln'-tinn-  l'«tween  gmmmflmm 
noble  and  not  noble,  hetunii  ti  .ui  .mil  <!j.iiii\.  wire  ^(Hggg^ 
in  the  very  fibre  of  all  the  Spanish  peoples.  KxuuUion 
was  impoaslble  aad  oombiaatwa  oaly  attainable  oy  mutual  agree- 
ment, and  that  was  never  secured.  High  mountain  barriers 
and  deep  river  courses  had  separated  the  Spaidanb  locally.  They 
were  more  subtly  and  incurably  separated  by  tmditional  and  legal 
status.  Speaking  generally,  and  with  the  proviso  that  though 
names  might  differ  from  region  to  region,  the  facts  did  not;  it 
may  be  »aid  that  Spain  could  be  classified  as  follows:  Under  the 
crown  of  Castile  aO  the  tenitoty  was  cither  eiedcNM,  rMfmse, 
tahrieto,  Mel rfo,  or  it  belonged  to  soase  town,  big  or  Bttle,  wh&k 
had  its  carta  puMo  or  town  charter,  its  own  /acre  am^^  ^ 
(forum)  or  law.  Abadento  was  land  of  the  church,  i^^^^ 
realingo  domain  of  the  i  rown,  salarifffi  iaad  of  the  r^gam 
.nnl.U  s.  fitktttia  i-.  Ii--  ra-y  to  tran.-lale.  The  Word 
i.s  1  he  romaiu  e  form  of  bmrfiuwria,  Behetlias,  called  "  i^ebeian 
lordships,"  were  districts  and  townships  of  peasants  who  were 
bound  to  have  a  lord,  and  to  make  him  payments  in  money 
or  in  kind,  but  who  had  a  varying  freedom  of  choice  in  clectine 
their  lord.  Some  were  described  as  "  from  sea  to  sea.  and 
seven  times  a  day,"  that  is  to  say  they  could  take  him  anywhere 
in  the  king's  dominions  from  the  Bay  of  Biiway  to  the  Straits 
of  Gibraltar,  and  change  him  as  often  as  they  pleased.  Others 
werede  tmagt,  that  is  to  wy,  bound  to  take  their  lord  from 
certain  lineages.  Their  origin  must  probably  he  souf^ht  in  the 
action  of  communities  of  Mozaralies.  Christians  living  imdv 
Moslem  rule  as  myahi.  who  put  themselves  under  »,  „ 
Christian  chiefs  of  the  early  days  of  the  recoiKiuest  for  TwwwMt 
the  benefice  of  their  protection.  They  uere  ntainly  in  old  Castile. 
By  the  end  of  the  middle  age^  they  had  disappeared.  The 
chartered  toWBIt  ia  Spain  east  and  west,  were  practically  republics 
living  under  tboT  own  carta  pueble  with  their  own  Juero  or  law. 
.Ml  charters  were  not  granted  by  the  king.  Many  of  them 
were  given  by  nobles  or  ecclesiastics,  but  required  the  confimuttion 
of  the  king.     And  in  this  country,  where  all  was  local  law 


and  privilege,  where  uniformiqr  was  aafcnawa.  a  

were  not  held  by  towns.   In  many  cases  the  serfs  m  the  eoune 


of  their  Ktniggle  for  freeilom  extortoJ  charters  and  fuerot.  The 
prcater  chartered  towns  had  their  surrounding  ctymarcas,  answer- 
ing to  the  "  county  "  of  an  l:;ili;>n  city,  over  which  they  exercised 
jurisdiction.  In  time  the  \  ILiii  -  ili  ;™ mii  nt  on  .1  chartered  city, 
as  they  grew  to  be  towns  themsel\es,  fought  lor.  and  in  many  cases 
won,  emancipation,  which  they  then  sought  to  have  ooofirmed 
by  the  king  and  )>roceeded  to  symbolize  by  setting  up  their 
in   the  ni.:irkct-p1acc.     The  chun  n  h 


gallows 
from  '.t-r 


[■;'.',■  merit  of  taxes  by  no  gcnrr.il  law.  l  ut  liy 


won  exemption 


particuLir  pri\ilegc  to  this  or  that  chapter,  bishopric 
or  monasters'.  The  nobles  claimed,  and  were  allowed, 
exemption  fiom  t.ixatiun.  Church  and  noble.i  alike 
were  for  ever  extending  their  borders  by  purcha!>e,  or  trying  to  do 
so  bv  force.  They  conferred  their  exemptions  on  the  land  they 
acquireil.  thus  throwing  the  burden  of  taxation  on  the  towns  and  the 
non-nolilcfi  with  incn-.isiiig  vkt-ight.  But  in  this  I.uul.  whurc  nothing 
was  consistent,  there  was  in  reality  no  sharp  division  except  in  the 
smaller  and  feudal  portion— called  Aragon  for  convenience  and 
save  as  between  Christian  and  noa-Christian,  noUeaad  non-noUe.  The 
of     ncaaqucat  made  it  obHgatocy  dat  al  the  4 
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m  tlw  fraatier  ihottld  be  gmrriMii.  Hence  tiwy  iwfe  not  only 
•Bcoutaged  but  required  to  pi»r*HS  arms.  Thow?  <if  [hem  who 
—  roiilil   pnividc    I  liiriiMlvf^    with   a   i  liar^cr,    a  mail 

im$d€Ftfn>.^^'^'   *   "jx^f  N»'i>riJ  were  rankctl  as  miVi.VT — 

and  the  mdrs  wa-;  acabiillrro.  Alphonso  V'll.  cs[)ti  lallv 
Authorized  all  men  who  could  arm  themselves,  mount  thcmseiN  e.->, 
and  »ervc  "  cavalierly  "  to  liv  e  as  aiid  count  themselves  "  cavaliers." 
Hence  the  formation  of  the  ria.ys  of  cabalUro]  de  fufro,  non-noMr^ 
livinp  "  ni>l>ly  "  wiih  a  rii;lit  ti>  wfar  the  sworn.  Tlu'  privilci^c 
survived  (he  cikx  li  f>f  ttic  rri  (HH|n<-,t,  and  wa»  ofi<-n  c-\i<.-ni|f^l  to 
gild*  which  the  king  wished  to  cncoutagc  Hence  came  the  practice 
Vllkb  cauaed  so  much  surprise  and  amusement  to  French  and 
Gemun  travellers  of  the  l6tb  and  17th  centuries— the  wearing 
of  the  gentlemanly  sword  by  the  artiHUts  of  towns. 

No  jcenera)  law  controlled  dme  local  usages  and  fverot.  The 
fmnjmto  (Jorum  judicum)  was  accepteil  by  ihe  Moz/iralx»<,  and 
I gg^f  J, ,  had  iiuthorily  evcrywhrre  in  caso  imt   jiroviiled  for 

by  the  charters,  or  where  no  privilege  had  been 
gmtted  b/ the  Un^  Bat  it  was  eubject  to  iiiMiimMiiBia  a— ptioiM, 
Bod  panicubr  juriMUctioaa.  There  was  no  oommon  tiuranal. 
Nor  was  any  material  change  introduced  after  the  epoch  of  the 
Kconquest.  Alphonso  X.,  Kl  Habio  or  l^irn«l,  hmuW  a  Juero 
rtal,  which  was  funned  by  tvmibining  (he  Ixx  j^iarts  of  e\i^ti!iii 
charters.  It  w.'i-s  um-pn-d  In  towns  and  distncts  not  alrcnS 
Ttt  ^IttT  IwJt  I'X  them  only.   The  famous  tiete  parlidas 

i^gTr  (the  seven  di>'isioas),  drawn  up  about  i960,  m  often 
spoken  of  as  a  code  of  laws.  It  was  never  so  treated 
till  it  was  promulRatcd  at  the  Cortes  of  AIral.4  in  1338,  in  the  reijcn 
f>l  hi^^  Rrcat  RranH-mn,  .Alphonso  XI.  Rven  then  it  was  subject  to 
the  rcstrirtiun  that  it  wa-i  not  to  prevail  axainst  Piny  furro,  or  the 
ftiero  real.  The  I  i>rtes  m'mhi  lia\-c  t^wn  expected  to  forward  the 
work  of  iinirualion.  But  without  going  into  details  on  a  subject 
whii  h  rri;  :ircs  particular  traatmaot,  it  may  be  noted  that  the 

working.  ; 

the  institutions  of  the  rountr\'.  The  crown  of  Guttile  and  l-eon 
had  indeed  a  common  l'i>rte»  af^er  i.^oi.  Aragon  never  advanced 
so  tmr.  It,  Catalotii.1  and  \  .tltm  la  had  each  their  Cortes,  which 
■ever  united.  When  King  Thilip  IV.  (i63i-i66<l)  wished  to 
secure  grant*  of  money  from  these  parts  of  his  domimons  he  had  to 
summon  three  separate  Cortes,  which  sat  in  different  frontier  towns, 
and  he  had  to  negotiate  simultaneously  with  all  three.  Then  the 
Sfwniard-i,  in  their  carelessness  uf  form  and  regularity,  never  fixed 
any  rule  as  to  the  oonatitution  of  a  Cortes.  The  third  estate  secured 
fepresentmtion  in  the  Cortce  of  Leon  (<iM),  and  then  in  CaMile  and 
the  Common  Cortes.  In  the  Ungtlom  or  Aragon  the  right  was 
secured  about  the  «ame  time.  It  was  decided  that  no  new  tax  could 
be  (mp<ised  save  with  the  consent  of  the  commons,  and  that  therefore 
they  must  lie  represented.  But  no  rule  was  ever  made  as  to  whom 
the  king  was  bound  to  summon,  nor  even  th.i:  ihr  iirc?<»nre  of  the 
dergy  and  the  nobles  was  necessary  to  constitute  a  true  (!ortos. 
It  was  never  clainted  bytiw  Cortes  that  its  oooseni  was  nece«Kir\' 
to  the  making  of  laws.  The  Rooian  maidm  that  what  the  "prince  ' 
wills  has  the  force  of  law  was  not  disputed — nor  Hid  the  Spaniard 
doubt  tliat  the  king  actl'  ^;  In  himself  was  "  the  prinre,"  The  check 
which  the  jtutita,  or  chief  justice,  of  Aragon  imposed  on  the  king 
was  supported  by  the  force  of  nobles  and  cities,  but  it  was  an  excep- 
tion in  Spain.  The  representatives  of  the  commons  were  the 
personeroi  and  Anmfwfprfr,  i>.  attornevs  of  the  cities.  There  was 
no  knight  of  tSe  lU^  in  any  Spanish  Cortes.  The  great  cities  In 
Castileand  Leon  succeeded  finally  in  rrdurinu  the  risht  of  representa- 
tion to  a  privilege  of  eighteen  among  them,  with  the  good  will  of 
the  king,  who  found  it  easier  to  coerce  or  bribe  the  prtx:urators  of 
dfhteen  towns  than  the  representatives  of  a  hundred  and  lilty. 
Tlie  legUative  work  of  such  bodies  was  necessarily  small.  Their 


Cortes  was  no  more  coheicnt,  or  liiEed  in  constitution  or 

working,  and  was  no  more  national,  than  anv  other  of 


It  ought  to  have  been  easy  for  kiiips  whose  authority  was 
eonfHWKlly  so  great  to  h.ive  made  ;hi  niselves  effectively  despotic 
^  amid  all  this  division  and  weakness.  Nor  would 
Uc^St.  ^^^y  has'c  failed  so  to  i!o  if  rhe  sovereigns  of  Castile 
had  not  been  ei;hir  inrnp.ihle  or  short  lived,  and  if 
there  bad  not  been  an  extraordinary  succession  of  long 
minorities;  while  the  kings  of  .Aragon  were  tempted  to  ncgleci 
their  Sponbb  possessions  because  they  were  in  panuit  of 
thdl  diriaM  awl  ambitions  in  Italy.  Alpbomso  X.  of  CastOc 
(i]5»-i284)  was  aa  admirable  writer,  and  a  man  of 
2.  "  keen  inteUigeat  iatetcat  In  science  and  law.  As 


ia  Spaai,  but  in  tlw  Hdy 
Rmnaa  Empln.  He  did  taideed  add  the  tows  of  Cadlc  to  lib 

possessions  with  the  help  of  his  vassal,  Ihe  Mooriah  Mag  <^ 
Granada,  bat  bis  reign  is  filled  with  quancb  between  hhuelf 
andUamblM.  The aoMn of Caatile ud Leon wcie not lewbl 


vassals,  but  great  landowners  claiming  and  exercising  rights  or 
jurisdiction  on  their  estates.  I  heir  name  of  ricos  konibres, 
which  lirsl  ap(x'ars  in  written  documents  of  the  13th  jjuNttha. 
century,  has  been  Lrtdiled  with  a  Tculonu  or  gin, 
but  it  was  in  all  probabihty  nothing  but  a  "romance "  *•■*'••■ 
or  Castilian  translation  of  the  smivres  and  senaiores,  poleniiorts 
and  potsestores  of  the  Visigoth  cotwcils  and  code.  They  repn> 
scntcd  a  nobility  of  wealth  and  not  of  blood.  In  the  earlier 
times  their  panetsisos  were  divided  amoqg  their  sons.  It  was 
only  at  the  end  of  the  ijtb  ccntmy  and  kter  that  they  began  to 
fom  aMjpemcaf  or  cBMik,  to  peaMCve theirMBe and fanuljr. 
It  waa  tfaeo  that  tttmdmm,  oryomgiracNiB,  began  to  be  known 
in  the  aedal  life  of  Spain.  But  whatever  their  porftkn  any 
have  been  legeUy,  they  were  aa  gracing  aa  any  {nuh!  nobillly 
ia  Evmpe,  and  tliqr  were  singularly  destitute  of  any  capacity 
for  corablBcd  political  action.  In  Aragon.  indeed,  the  nobl«« 
did  extort  a  promise  from  the  king  that  they  should  not  l  e  put 
to  death  or  deprived  of  their  estates  by  his  mere  liti  ision.  in 
Castile  they  never  went  beyond  bcRKi''*;  "r  evioriliip  grants  of 
the  crown  lands,  or  pensions  thar>;ed  on  the  royal  revenue. 
Alphonso  X.  ended  his  life  in  a  civil  war  with  his  son  Sanrho, 
who  claimed  the  succc-ssion  in  preference  to  the  children  of  his 
elder  brother.  Fernando  de  la  Cerda,  and  in  virtue  of  a  doctrine 
of  which  much  was  heard  in  the  middle  ages  elsewhere  than  in 
Spain.  He  maintained  that  the  younger  son,  being  nearer  tO 
the  father  than  the  gtandaon,  had  a  right  to  succeed  in  pa^ 
ferencc  to  the  chihfaea  eC  an  elder  brather  who  had  lUetf  befoia 
the  succession  was  open.  Alphonao,  after  Ibit  aoD^tlaf 
Sancho's  claim,  repudiated  it,  aad  made  a  will  by  iriddi  he 
not  only  left  the  cnwn  of  Castile  to  the  eMcat  ton  of  Peinaado 
de  la  Cerda,  hot  cut  vaasal  kjagdoww  oat  of  the  southere  paru 
of  Spain  for  Siadio^yimngerbntlHn.  Thereignof 
Saadio  IV.,MnHuaed  BBiavo,  or  the  Fierce  (1384-  uSt-iiM^' 
1196),  was  one  constant  struggle  with  the  very 
nobles  who  had  helped  him  against  his  father,  with  his  younger 

brothers,  and  with  the  sons  of  Fern;in(!o  di  In  Ci  rda.  l^rMnmm4 
Murder  and   massacre  were  his  lamiiiar  tnethods.  /v..  tiw- 
He  W.1.S  succeeded  l)y  his  infant  son  Fernando  (Fer- 
dinand  I\'.l,  whose  long  minority  w,is  an  anarchy,  tempered 
by  the  courage  and  the  tact  of  his  mother,  Maria  de  Molina. 
Fernando,  ungrateful  to  his  mother  and  incapable  as  a  king, 
died  in  13 ii,  leaving  a  son  of  less  than  a  year  old,  Alphonso  XI. 
(1312-1350).   Alter  another  minority  of  confusion,  Alphonso, 
sumanted  "of  the  Ru>  Salado,"  from  the  great  Aipkou— 
victory  he  woo  over  an  invading  host  from  Africa,  M"- 
rtiled  with  energy  *t»d        political  capacity.  He 
was  indeed  fendoua,  but  such  actiona  as  the  murder  of  his  great- 
imde.  Dob  Juan  El  Tuerto— the  dirtorted  ia  bo4y  aad  nrind~ 
did  not  aeem  to  his  anhjecia  more  ihaa  the  cnsdie  by  "  the 
priaca  "  of  that  ligbt  to  act  fur  the  good  of  the  state  Itgftaf 
stinim  wUdi  it  toheraat  to  aowmfgnty.  But  Alpihoua 
did  not  use  Us  freedcm  to  act  letfha  uhAut  except  against  aneh 
hoary  and  incorrigible  intriguers  as  Don  Jtian  el  Tucrto  or  the 
Caballero  Diego  Gil,  whom  he  beheaded  with  seventeen  of  Ms 
men  after  promising  them  security  for  their  lives.  He  did  some- 
thing to  found  the  judicial  and  administrative  unity  of  the 
country.   His  death  at  the  age  of  thirty-eight,  during  the  great 
pl.%gue.  and  while  he  was  besieging  Gibraltar,  was  a  misfortune 
to  Spain.    His  successor,  Peter,  sumamed  the  Cruel  (135^ 
J368)  was  destined  to  show  the  Cast ilians  exactly  /v/crrA» 
what  the  constant  use  by  "  the  prince  "  of  the  Cntt, 
reserved  rights  of  the  sovereign  authority  could  be 
made  to  mean,  when  they  were  exercised  by  a  posuonate  man 
maddened  by  suspicion  of  all  about  him .  Administering  the  civil 
side  of  his  government  through  Jewish  tax-gatherers  and 
bnaeisofthetaMi,aad«Bnaanded  by  the  Madljar  guard,  who 
were  the  eaeratow  of  Ua  j«atioe»  hfe  path  b  owfted  by  ooe 
long  ■nwion  of  mnrden.  WhhdlUaapiieacuiceof  eaefgy.ho 
ahniak  from  action  at  the  critical  moment  of  his  wan  oat  ef 
utter  want  of  trust  in  all  about  htm.    His  cxptdsion  by  his 
brother,  Henty  of  Traatamara,  the  eldest  son  of  Leonora  de 
GvaaMa,  hia  rcatocation  by  the  Bladt  Prface  (f  .e.),  r 
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and  his  final  defeat 
HMuy  of 


1  nnrdeT  at  Mootiel,  are  famous 
ths  bt^aant  «f  tlw  "new 
(1368-X379),  reigned  by  dBctba.  The 
ud  the  cbies  to  «4iom  lie  owed  hb  crown 
luid  proportionate  power.  In  Ms  nigii  and  tboM  of 
hk  immediate  successors  the  Cortes  flourished,  although  it 
failed  to  cstablinh  checks  on  the  abswlute  power  of  the  king. 
Henry  was  on  the  whole  a  successful  ruler.  He  forced  his 
neighbours  of  Portugal  to  make  pt-Ace,  his  deet  defeated  un 
English  squadron  off  Rochclic,  and  he  restored  internal  ordcr. 
The  civic  hermiindades,  or  brotherhoods,  enforced  re^jwct  from 
j^l^^l  the  nobles.  John  1.  i'jQ-i  yio) ,  henrv's  son  and 
IJT9-IJ90.  successor,  had  to  contend  with  John  of  Ciaunt,  son 
of  Edward  III.  of  England,  who  had  married  the 
eldest  daughter  of  Peter  the  Cruel,  and  claimed  the  crown  of 
Castile  in  her  name.  John  averted  the  danger  by  arranging  a 
marriage  between  his  son  Henry  and  Constance,  the  eldest 
daughter  of  John  of  Gaunt,  an  alliance  which  united  the  two 
equally  illegitimate  lines  representing  Alphonso  XI.,  and  so 
dosed  the  dispute  as  to  the  succession.  He  was  less  fortunate 
in  his  cff«irt«  to  vindicate  tlie  (ighte  of  Mt  wife  Bcwtdx  to  tlte 
throne  of  PoitsgaL  Ike  deCcnt  of  the  at  the  battle 

oi  Aljttbainrta  (13(5)  compelled  the  king  to  renounce  his  pre- 
teu^u.  The  ndnority  of  Ui  eon,  Heniy  ID.  (1300-1406)  was 
Hiarviii  ^  effective  leign  short,  but  in  the  brief 

is^i40^  space  allowed  him  the  king,  a  weakly  man  sumamed 
El  Dolieute  (the  sufferer)  did  something  to  estab- 
lish order.  He  recovered  .ill  the  immense  grants  of  crown 
lands  and  rents,  im[>oundc(l  by  the  nDl'N.^,  liuring  his  minority. 
The  first  years  01  the  minority  of  his  inl  uit  mmi,  John  II.  1 1406- 
1454),  were  by  a  rare  rxc<  |);ion  (x-accful.  The  young 
kind's  uncJc  Eerdiuand  (called  "  uf  Autcquera  " 
becausj?  he  :\?.~,  besieging  that  town,  which  he  took 
from  the  Moors,  when  he  heard  in  1412  that  he  had  been  declared 
heir  to  the  crown  of  .\ragon  by  the  Cortes  of  Caspc)  acted  as 
regent.  Ferdinand  was  able  and  honest.  His  suocesaioa  to 
the  throne  of  Aragon  is  an  eweat  «f  a|i&al  impoitaace  hi  the 
UMoiy  of  the  Peninsula. 

The  kings  of  Aragon  from  the  death  of  Jamcs  the  Conqueror 
in  1376  to  the  death  of  Martin  L  in  1410  were  so  largely  con- 
cemed  in  the  straggle  with  the  Angevin  party  in 
Naplee  and  Skfly,  that  their  hiptoiy  behmga  nther 
"  U>  kily  than  to  thdr  Pemnsohr  kufldom.  They 
were  six  in  numbwi  Peter  m.  (1276-1285),  Alplwuo  III. 
(1285-1201),  James  11.  (1391-1327),  Alphooso  IV.  (1327- 
1336),  Peter  IV.  (1336-1387),  John  I.  (1387-' 395).  and 
Martin  I.  (i3Q5-t4io).  In  so  far  as  their  influence  was  felt 
in  the  internal  atuiirs  uf  their  Spanish  kingdoms,  they  h.-sd  a 
double  task  to  (H-rtorm.  The  first  was  to  reunite  the  Dali  aric 
Islands  and  Roussillon,  which  James  llie  Conqueror  had  left  by 
will  to  a  younger  son,  to  the  crown  of  .Aragon.  This  was  tinally 
achieved,  »fter  a  hideous  story  of  fratricidal  haired  and  murder 
by  poison,  by  Peter  1\'.  'Their  second  task  w.-»s  to  re<luce  their 
turbulent  barons,  in  .\ragon,  Catalonia  and  \'alcncia  alike,  to 
the  position  of  obedient  subjects.  In  this  task  also  it  was 
Peter  IV.  who  achieved  success.  The  barons  of  .•\ragon  and 
Valencia  had  extorted  from  his  weak  father  the  charter  known 
,  /K  as  the  Union,  which  not  only  reoogniied  their  just 
right  not  to  be  punished  in  life  or  property,  except 
by  process  of  law,  but  explicitly  authorized  them 
to  elact  the  iutUta  or  the  diief  justice,  whoae  deciiioni 
woM  lo  be  iwdtp^ndltm  of  tojral  wnfirmmfcwt  and  to  niltff  up 
am  nhanevar  their  eonddend  thauetvei  agnievad.  Such 
an  faatnanent  ma  of  coone  iacompatiMe  with  ne  mooanUcal 
or  any  other  form  of  government.  The  object  of  the  life  of 
Peter  IV.  was  to  force  the  barons  to  surrender  their  charter. 
After  years  of  strtigglc  and  ])r<liminary  failures,  Peter  IV, 
defeated  the  "  Union  "  u;ierl>  a;  the  ilcci,si\c  ijaiilc  of  Epila 
(i.U-*^).  He  was  a  typical  '.:inK  uf  the  i  5lh  ceiitur>-.  immeasurably 
faLv!,  and  unspeakably  fcTociou,s,  but  he  wa,s  not  a  mere  bloo<l- 
thirsty  iultan  like  his  enemy,  Peter  the  Cruel  <if  Castile.  When 
he  won  he  look  indeed  a  brutal  vengeance  on  individuals,  and 


he  extorted  the  innaMier  of  the  charter  and  destroyed  it ' 
hisdaggtriBthepccaenOBirftheCoiitesatSaiagoaM.  Becuthit 
hand  hi  his  eagenesa,  and  declared  that  the  blood  of  a  Uqg 
waa  wfU  shed  in  secoihig  the  deatmction  of  rach  an  f 
— whenoeliispopuUrBiehnanMOf  Peter  of  the  Dagger  (ddl 
jalet).  But  his  use  of  the  victory  was  statesmanlike.  He  fnUjr 
confirmed  the  right  of  the  nobles  to  trial  by  law  and  security 
against  arbitrary  punishment;  he  left  the  franchises  of  the  dty 
untouched,  and  respected  the  independence  of  the  Justiaa. 
The  result  of  his  victory  w.as  to  give  .\ragon  and  his  other 
dominions  a  measure  of  intcnal  ()eacc  unknown  in  Castile.  The 
reigns  of  his  sons  and  successors,  John  aud  Ihlartin,  were  insignifi- 
cant and  tranquil.  The  death  of  Martin  without  children  in 
1410  left  the  succession  open.  The  two  years  of  discussion  which 
followed  arc  interesting  as  a  proof  that  Aragon  had 
reached  a  higher  political  level  than  Castile.  The  ccuImIi 
Cories  was  able  to  nAminitrv  jji  peace,  and  the 
question  of  the  suocesaion  was  debated  as  if  it  had  been 
in  a  suit  between  private  persons.  The  judges  finally  decided  in 
favour  of  Ferdinand,  on  the  ground  that  his  mother, 
waa  the  dauchter  of  Fetei  IV.,  and  thu  thou^  a 
oooU  not  tqgn  aa  a  "pnpdetaiy  queen"  hi  Angun,  die 
oodd  eonvqr  the  right  to  her  husband  or  taaanit  it  to  her 
son.  Ob  didr  om  principles  they  ought  to  have  ^tvcB  tha 
crown  to  John  of  Castile  as  the  son  of  Ferdiaand'a  elder  brother 
But  the  countries  were  not  ripe  for  union.  Nevertheless  the 
choice  of  Ferdinand  was  a  sie:i  fnrwan!  towards  union. 

From  1413  to  1470  the  se[i;u,ajijii  i,.ited  vwth  a  growing  ap- 
pro.iimation  of  the  two  states  whos*'  mt  crests  touched  one  another 
so  closely.    la  Castile  John  II.  (i40<>-i454).  a  man  CaitOt. 
of  amiable  but  indolent  character  and  of  literary  MtatL, 
i.v-ites,  was  governed  by  his  favourite,  i^vaio  de 
L-jn;i,   and   haras-scd    by   his   nobles.     His   reign   b  full  of 
contentions  which  were  not  wars  for  a  principle,  but  were  scuffles 
for  the  control  of  the  spigot  of  taxation.   At  the  end  of  his  life 
be  sacrificed  his  favourite  at  the  instigation  of  his  second  wife,  an 
act  which,  it  is  said,  justly  embittered  his  last  days.  Of  Ida 

Henry  IV.  (141:4-1471)  it  is  enough  to  say  that  be  „  

was  called  "  the  Imjwtent,  "  and  that  there  is  every  jj^^jrj^ 
reason  to  believe  that  he  deserved  the  dctfriplioB  in 
all  the  senses  of  the  word.  His  nign  ma  aa  Inferior  oopy  «f  hli 
father's.  Aa  the  legitimacy  of  Ma  alkfed  daughter  Juana  ma 
disputed,  fab  lister  Isabelht  claimed  the  sncGcarfao,  and  married 
her  eoudn,  Fevdhiaad  of  Aragon,  son  of  John  I.,  in  1469  tn 
deiiaaiceof  her  brother.  In  .\nigon,  Ferdinand  I. "  of  Anteqiiea  " 
(t4i»-t4i6)  was  succeeded  by  Alphonso  V.  (1416-* 
T458)  the  Magnanimous,  whose  brilliant  life  belongs 
to  Italy.  In  Aragon  he  w.is  '-^pr^.^.ntt.,!  l,y  bn  ihc:  John, 
wliu  adminisiercii  M  lieutenant  general,  and  who  reigned  in  his 
own  right  (  ^45,^-1470)  when  Alphonso  V.  died  without  le 
heirs,  leaving  Naples  by  will  to  a  bastard  son. 
John  I.,  a  man  of  'nriomitabic  energy  and  consider- 
able capa'  ity,  spent  most  of  h""s  life  in  endeavouring 
to  enforce  his  claims  1i>  the  kingdom  of  Navarre  as  the  husband 
and  heir  of  its  queen  Blanche.  His  conflict  with  his  son  by  his 
first  marri.^,  Charles,  prince  of  V'iana,  was  scliled  in  his  favour 
by  the  death  of  the  prince.  Then  he  had  to  contend  with  a 
national  revolt  in  Catalonia,  which  endeavoured  to  make  itself 
indcpeadeot  under  three  successive  foreign  poaoet.  In  the  end 
the  pertinacity  of  John  triumphed.  .At  the  age  of  over  eighty, 
blind  and  unoaoquecahle,  he  transmitted  his  kfaigpioB  to  Ferdi- 
nand, his  son  by  his  aeoond  marriage,  with  Juana  Euiquca,  of 
the  family  of  the  hendltaty  adnkals  of  Castile.  Navarre  went 
to  a  datighter,«nd  Soussfflon  was  sraaewhat  fraudulently  retained 
by  Louis  XI.  as  security  for  a  debt.  Ferdinand  conquered  the 
Spanish  half  of  Navarre  later,  and  recovered  Roussillon  from 
Charl.--  \  TII.,  the  suc<-ess<;>r  of  Louis  XI. 

With  the  death  ol  Johr.  II.  01  Aragon  in  1470  the  history  of 
Spain  enters  on  an  entirely  new  period.  Hitherto  it  has  been 
the  story  of  a  national  development.  The  process  did  not 
cease,  but.  during  the  reign  of  T'ciIm-IIi  the  Catholic  (1474-1504) 
until  the  death  of  her  husband  Ferdinand  in  1516,  was  carried. 
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cot  lo  completion,  but  to  the  stopping  pl.ue  at  which  it  was 
destined  to  rest  for  two  rcnturics.  The  voyage  of  Columbus 
Sfmahb  in  1492,  and  the  intervention  of  h'erdiaand  in  the 
Wtiory  great  conflict  of  France,  the  empire  and  the  papacy 
mmri4T9.  predominance  in  Italy,  had,  siinultaneuusly,  the 
effect  of  opeoing  to  her  the  world  of  conquest  and  adventure  in 
Amcdca*  ud  of  oommitting  im  to  iiifmnni  ma  in  the  Italian 
Petunsula.  Hie  death  of  John,  Uw  only  too  of  FonUnaad  and 
Isabella,  the  wont  niMhitinif  yriUA  cMt  bifqpMd  to  Spain, 
opened  the  succenlon  to  aD  the  crowns  and  cownetl  worn  by 
the  C.itholic  soverti>;n5  to  Charles  of  Habsburg— the  emperor 
Charles  V.  Krom  that  liav  Spain  txcatne  a  part  -  the  leader, 
then  the  paymaster,  then  the  liupe — of  the  inii  rri;>.ti-inal  mon- 
archical confe<lcralion  called  the  illustrious  House  of  Austria." 
The  Spaniard  became  the  swordsman  and  executioner  of  the 
conntcr-Refarmation,  because  the  power  of  the  House  of  Austria 
depended  on  the  imixj&ition  of  religious  unity  in  Europe.  The 
decUon  of  Qtarlea  V.,  king  of  Spain  and  emperor,  to  Iwve  the 
Netherlaada  to  hb  sen  Philip  II.,  committed  the  Spaniatds  to 
^  on  tlie  M  «kb  EaglaBd,  and  to  the  uaaoe  attcBpt  to 
\  a  aafe  nad  fcr  dieir  annlcB  actoH  Europe  from  the  shores 
of  the  Mediterranean  to  the  North  Sea.  lliereby  they  threat- 
eoed  the  very  national  ciiitence  of  France.  The  anangement 
was  made  possible  only  by  the  hopeless  (liv;^:u]|■i  nf  (iorniany, 
the  blind  pride  of  Spain,  and  the  utter  poUui  ai  incajuuity  of 
both.  It  forced  every  i)alrii>i  il  ruler  of  England  toopposc  Spain 
on  the  sea,  and  every  state:>nianlike  master  of  France  to  ruin 
her  power  on  the  huid.  Meanwhile  the  Spaniards  were  endeav- 
ouring to  check  the  advance  of  the  Turks  in  the  Mediterranean, 
and  to  exclude  all  Europe  from  the  waters  of  the  New  World. 
Ill  the  iatenaity  of  tbcir  atniggle  with  the  BafomiBtkMi  they 
nbje^cd  cdncatloii  to  •  tmmiiMp  wUtih,  in  Oder  to  cadada 
all  risk  of  heresy,  stifled  thomlit  and  icduoed  kaowkdie 
to  the  repetition  of  safe  f ormuhs.  With  their  qfm  on  the  ends 
of  the  earth,  and  a  ring  of  enemies  from  Constantinople  to  the 
Antilles,  the  Spaniards  fought,  with  steadily  diminishing 
matcri.al  rcsourc«*s,  with  a  c  haracter  and  intellect  which  shrivelled 
by  swift  degrees.  When  nearly  bled  to  death  for  the  illustrious 
House  of  Austria,  they  were  tranL-lurir:  !  tn  the  House  of 
Bourbon,  which  in  it.s  turn  dragged  them  into  conllict  with 
Austria  in  Italy  and  Enghind  on  the  sea.  .\t  the  beginning 
of  the  19th  century  they  had  fallen  into  such  a  state  of  weak- 
■esa  that  Napoleon  coidd,  wldl  aoaie  considerable  measure  of 
aicaae,  kpk  upon  their  coootiy  aa  a  qwcica  of  noHBan'spland 
into  which  Us  troops  had  <Hiiy  to  march  on  police  duty  to 
secure  faamediato  obedience.  The  history  of  the  igth 
is  the  liquidation  of  an  enormous  bankruptcy,  and  the 
pletion  of  the  circle  which  confines  the  Spaniard  C 
to  the  soil  of  the  Pcnin.sula, 

Ferdinand  and  Isabella  were  proclaimed  kiiiR  and  queen  of 
Caytilf  together,  although  the  crown  was  hers  alone, and  although 
she  never  consented  to  part  with  her  sovereiKii 
authority.  In  the  purely  internal  afiairs  of  Castile 
it  was  always  she  who  dedded  on  questions  of 
Some  opposition  was  offered  by  a  faction  of 
the  unlilii  iilit  took  up  the  datms  of  Henry's  supposed  daughter, 
commoaly  called  Joana  la  Beltianeja,  because  her  father  was 
alleged  to  have  beiea  Don  Beltran  de  la  Cueva,  who,  however, 
fought  for  Isabella.  Jtiana's  party  had  the  support  of  the  king 
of  Portugal,  who  arranged  a  marriage  between  her  and  his 
son.  The  defeat  of  the  rortuguesc  at  Toro  made  an  early  cm! 
of  the  war.  The  new  sovereigns  inimcdi.itely  hegan  the  wurl; 
of  establishing  oplcr  and  obedience  in  li;ur  lominions.  The 
line  of  (xjlicy  followed  by  the  Catholic  sovereigns'  wns  to  keep 
the  old  forms,  but  draw  the  substance  of  power  to  themselves. 
Thus,  for  instance,  they  organized  a  police  to  clear  the  country 
of  blinds,  and  atUched  a  special  jurisdiction  to  it,  but  they 
gave  it  the  old  aaae  of  H0mt»dai  and  the  very  auperficial 
appcaranoe  of  a  ToMntary  association  of  tbedties  and  the  gentry. 
It  consisted  of  a  force  of  well-appointed  horsemen,  in  the  pro- 
*  The  name  was  not  formally  gi\cn  to  tbcm  by  the  pc^-till  later. 


[Kjrtion  of  one  to  every  hundred  families.  Its  merits  as  a  police 
have  (jcrhaps  been  exaggerated,  and  in  the  war  with  Granada 
its  bands  were  employed  as  soldiers.  Hut  an  end  was  at  least 
put  to  the  e.ustence  of  pcnus  /'r<.rijj  in  the  dominions  of  the 
crown  of  Castile.  And  this  was  the  uniform  model  of  their 
policy.  The  mastetsh^W  Of  the  adUtny  orders  of  C:alatrava, 
St  lago  and  Akiotaca  wen  one  tqr  eao  oansnd  to  the  Crown. 
Their  coBunaadniss  woe  used  to  pay,  or  pcnsioa,  the  servants 
of  the  sovcirigM.  No  attack  was  made  on  the  dnxten  of  the 
towns,  but  in  Castile  and  Aragon  alike  royal  oflioefs  were 
appointed  to  adjudicate  on  lii-fi.iti?  ■.\ithin  the  corfioralions 
themselves,  or  between  cor(Kjra;ion  and  corporation.  Ky  them 
the  old  councils  were  rapidly  reduced  to  a  state  01  atrophy 
The  same  course  was  followed  with  the  Cortes.  It  continued  to 
be  summoned  by  the  Catholic  sovereigns  and  their  successors 
of  the  Habsburg  line,  but  it  was  needed  only  to  grant  money. 
The  noblea  and  the  detgy,  who  as  exempt  from  taxation  had  no 
vote,  became  purely  ornamental  parts  of  tlie  Cortca.  The 
r^resentatives  of  the  third  esute  were  confined  by  the  bnUfler- 
ence  of  the  Castilians  to  ei^teea  towns,  whose  piocnntocs 
were  named  by  the  ooondla  either  from  among  themselves  in 
rotation,  or  from  particular  families.  Moreover,  they  received 
pay  from  the  Crown  while  the  Cortes  sat.  For  the  work  of  legis- 
lation the  Cortes  was  not  neeiled,  and  never  had  been.  Il  was 
not  even  summoned  during  the  whole  of  the  war  with  Granada. 
The  Catholic  sovereigns  provided  themselves  with  a  rCVeOUe 
by  the  customary  wholesale  resumptions  of  E'^ints  g^^^^ 
made  during  the  reigns  of  John  II.  and  Henry  IV.,  ottiu 
and  by  the  su;^p^es5ion  or  reduction  of  tbepensions  "CathoOe 
they  had  gran  - 1.  .<.ith  profusion.  The  nobles, 
Iiaving  been  brought  to  obedience  by  a  fmwn,  were"*"*' 
left  ht  pomtmion  of  their  estates,  their  social  rank  and  the  obB- 
^don  to  tender  miiftaiy  servfee.  They  were  summoned  to  the 
royal  council,  but  only  as  ornamental  members,  the  real  authority 
and  the  exclusive  right  to  vote  being  confined  10 \)u- l/traJos, 
or  lawyers,  chosen  by  the  Crown  from  the  cla<s  of  the  hurKhers. 
Encouragement  of  industry  was  not  wanting;  the  state  uixler- 
took  to  develop  the  herds  of  merino  sheep,  by  issuing  pro- 
hibitions against  inclosures.  w  hich  proved  the  ruin  of  agriculture, 
and  gave  premiums  for  large  merchant  ships,  which  ruined  the 
owners  of  small  vessels  and  reduced  the  meidiaBt  navy  of 
Spain  to  a  handful  of  galleons.  Tasas,  fixed  (vices,  were  placed 
on  everything.  The  weaver,  the  fuller,  the  armourer,  the 
potter,  the  shoemaker  were  told  eiactiy  how  to  do  their  own 
work.  AD  this  did  not  bear  iu  full  fiuit  duihig  the  reign 
of  the  Catholic  sovereigns,  but  by  the  end  of  the  i6th  century 
it  had  reduced  Spain  to  a  state  of  Byzantine  regulation  in  which 
every  kind  of  work  had  to  Ix^  done  under  the  eye  and  subject 
to  the  interference  of  a  vast  swarm  of  government  oflicials,  all 
ill  jiaid,  and  often  not  paid,  all  therefore  necessitous  and  corrupt. 
When  the  New  World  was  o[)ene<l.  commerce  with  it  was  limited 
to  Seville  in  order  that  the  sufKjrvision  of  the  state  might  be 
more  easily  exercised.  The  great  resource  of  the  treasury  was 
the  akabalas  or  excises — taxes  (farmed  by  contractors)  of  5  or 
10%  on  an  article  evenr  time  it  was  sold — on  the  ox  when 
sold  lo  the  butcher,  on  the  hide  when  sold  to  the  tanner,  on  the 
dicassd  hide  sold  to  the  ihoemaker  and  on  hb  shocn.  AUthis 
also  dfcl  not  bear  ha  (UU  fruit  tiQ  htcr  times,  but  by  the  I9th 
century  it  had  made  Spain  one  of  the  two  "  most  beggarly 
nations  in  Europe  " — the  other  being  Portugal. 

The  ]x)licy  of  the  Catholic  sovereigns  towards  the  Church 
was  of  essentially  the  .same  character  as  their  treatment  of  the 
nobles  or  the  cities.  They  aimed  at  using  it  as  an  instrument 
of  government.  One  of  the  first  measures  adopted  by  them 
in  Castile,  before  the  union  with  Aragon,  w.is  to  stop  the  nomina- 
tion of  foreigners  to  Spanish  benefiecs  by  the  pope.  But  the 
most  characteristic  piirt  of  their  ecclesiastical  policy  WIS  the 
establishment  of  the  Spanish  Inquisition 
By  the  bun  of  Sixtus  IV.  of  1578  they  obtahied  ^ 
authority  to  appoint  three  inquisitors,  whom  they 
were  empowered  to  remove  or  replace,  and  who  were  indepeo; 
dent  of,  and  supedor  to,  the  uwpilsitoiial  oonrU  of  the  Uabaps. 
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TIk  Spanish  Inquiiition  was  a  department  of  the  royal  eovem- 
meni,  employed  to  enforce  religious  unity  and  oli»'<iicnce,  lHtau«- 
they  were  held  to  l>c  imii^iH  nsaljlc  in  ordci  to  obtain  national  unity 
and  to  enforce  the  aullnjrity  of  the  Crown.  The  Inquisition  was  at 
fixM  ettaMished  (in  1480)  in  (he  dominions  of  Castite  only,  but  ic 
was  extended  in  i486  to  CauUunia  and  in  1487  to  Arason,  in  spite 
of  strong  protests.  The  first  duties  of  the  Inquiailion  were  to  deal 
with  the  converted  Jews  and  Mahommedans,  re»|)ectively  known  ai> 
Marranos  and  Moriscocs,  and  with  those  who  still  professed  their 
religions^  The  latter  were  dealt  with  by  expulsion,  which  in  the 
case  of  the  Jews  was  enforced  in  1493,  and  in  the  case  of  the 
iub}ect  Manommedaas  or  MtKmain  ia  tfloa.  Both  were 
induatfiom  daases,  and  tht  loH  «  their  lervieet  wu  ditHMer 
to  Spain— the  first  of  a  long  scries  of  similar  measure<«  which 
Cttlmtnatcd  in  the  final  expulsion  of  the  Moriscues  in  1610.  The  con- 
vene<l  Jew*  and  Mahomtne<lans  presented  Rreatcr  dithculties  to  the 
Inquisition.  Mam"  of  the  IiiIijIht  (r*.lfsiast  ii  s  and  of  the  ivilality 
were  of  Jewish,  or  partially  Jewish,  descent,  i  lie  lamllortU  u  ho  found 
the  Moriaooca  useful  tenants,  and  the  commeicial  authoriiie*  of 
towns  litDe  Barcelona,  who  knew  the  value  of  the  converted  Jews, 
cndeavniire<1  to  nuKlerate  the  real  of  the  inquisitors.  But  they  were 
sup^wjrti-*!  bv  tlie  (  rii«  n,  ,ind  there  can  be  no  ciueslion  that  the  Holy 
Oiiirc  was  i>;)pnlar  with  the  mass  of  the  nation.  It  producc<l  a 
wholesale  flight  of  the  converted  Jews  to  France. 

In  social  liic  the  religious  zeal  favoured  by  the  Inquisition  led  to  such 
'iwa  as  thOK  public  procetoions  of  flagellants  which  went  on  in 
dn  tin  tlie  end  of  the  J8th  century.  It  aimed  at  pre-scrvine 
orthodoxy  and  developing  !>iiinth<«Ki  on  the  medieval  ni<«iil.  Of 
ordinary  immorality  it  vnk  little  notire,  and  tin-  Itiunipli  of  ii-. 
cause  in  the  16th  aitd  17th  centuries,  while  priKlucing  Mu  h  tyix-i  ni 
ecstatic  piety  as  St  Theresa  (a.r.),  the  Sor  Mariade  Jesus  (Vlaria 
Agrcda),  (qt.)  and  the  Venerable  Virgin  Luisa  dc  Carvajal  (tj.v.), 
was  accoiiifianied  hy  an  extraordinary  development  of  moral 
iasity.  The  Holy  Office  showed  equal  U'al  ir.  extendinc  its  jurisdic- 
tioa,_and  by  the  end  of  the  17th  century-  had  pn>v<ike<l  a  stronR 
reaction.  The  most  honourable  passage  in  its  hi»tory  iti  the  (Kirt 
it  took  in  forwarding  the  great,  though  temporary,  reform  of 
moWMtic  orders,  which  was  a  favourite  object  with  Queen  Isabella. 

Between  1481  and  1492  the  Catholic  sovereigns  completed 
the  work  of  the  rcconqucst  by  subjugating  the  one  surviving 
Coayatat  ml  MihomnKKleii  State  of  Gnuuuta.  Their  task  was 
orsu^   mateiU^  {Militated  hy  ilfwiiniH  carong  the 

MMiStwlMeepfiBOM  letriigMd  a^idhm  m 
and  were  to  the  last  ready  to  aid  the  OiiBtuiit  in  tlie  liope  of 
obtaining  a  small  fragment  of  territory  for  themselves.  The 
surrender  of  Granada  on  the  2nd  of  January  1492  was  partly 
secured  by  promises  of  toleration,  which  were  soon  violated. 
A  revolt  had  to  be  sui)presscd  in  1501.  Having  secured  the 
unity  of  their  territory  in  the  I'eninsula.  the  Catholic  sovereigns 
were  free  to  begin  the  work  of  c.\paii»ion.  In  i.jo;  Columbus 
(j.r.)  sailed  on  his  tirst  voyaRr  to  the  wes!.  In  14m 
Ferdinand  secured  the  restoration  of  Roussillon  from 
Charles  VIII.  of  France  by  the  fall.iciotis  treaty  in 
which  he  undertook  to  remain  neutral  during  the  king's 
expedition  to  Italy.  The  voyage  of  Columbus  had  unforeseen 
consequences  which  led  to  diplomatic  difficulties  nith  Portugal, 
and  the  treaty  of  Tordcsillas  in  1404.  which  defined  the  respec- 
tive Spheres  of  influence  of  the  two  powers  in  the  New  World 
•ad  in  Asia.  In  1497  Ferdinand,  with  the  support  of  his  wife, 
entered  on  tboae  wars  of  Italy  in  which  the  Spanish 
icgnlar  aoMien  first  gained  their  repuuiioo,  and 
which  made  Spain  for  a  time  the  dominant  power 
'hi  the  ItaKan  pcninsala  (see  C6IIKHM,  Gonzaio 
They  endeavoured  to  strengthen  themselves  against 
by  marriages  with  the  royal  family  of  England 
(sec  Catherini:  ••■r  \kagon)  and  the  HiSshurgs.  The 
marriage  of  Ju.ina,  called  the  Mad,  with  I'hilip  of  Ilabs- 
burg,  son  of  the  emperor  Maxiniiliar.  I  v  )  brought  a  new 
dynasty  to  Spain.  On  the  death  of  the  quern  in  1 1504 
her  aon-in-bw  claimed  the  regrnry,  and  was  sup|>orlei!  hy  the 
 ^Castilian  nobles.  His  death  in  1506  and  the  in- 
sanity of  his  widow  left  the  Castilians  no  choice 
but  to  restore  Ferdinand  as  regent.  During  the 
next  ten  years  Ferdinand  governed  with  the  very  able  assistance 
of  tlie  archbishop  of  Toledo,  Jimenes  de  Cisneros  (g.v.).  He 
aaMaed  dte  southern  part  of  Navarre,  which-  was  held  by  the 
rqt»tsentativcs  of  his  ba]f<siater.  The  archbishop  organised 
and  directed  the  expedition  which  ooaqncrad  Oian,  Ti^mU  and 
otber  poiata  00  the  Aiikan  eoait.  Hen  bqrond  all  iloabt  lay 
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the  proper  6eld  fbr  tbe  cipnaakn  of  Spain.  She 

from  it  on  the  death  «f  Ferdinand  in  1516.  He  wai 
by  his  grandson  Charles  of  Habsburg,  and  when  Oiatles 
elected  to  the  empire  in  1519  Spain  WM  dmnid  ilttO  tlW  WMt 

and  |>olitiiS  of  central  Euro|>c. 

Only  the  smaller  part  of  the  reign  of  Charles  was  spent  in 
.Spain,  lie  came  to  it  from  Flanders,  where  he  had  received  his 
education,  unable  to  s|>cak  the  lanRuage  and  sur- cj>«rtc» /,  0/ 
rounded  by  Flemish  favourites.  To  him  and  ihem  Sp«*»,  y.at 
the  country  wms  only  a  source  of  supply  from  which 
money  was  to  be  obtained  in  order  to  bribe  the  (lerman  electors. 
I  he  disregard  which  both  showed  for  the  interests  of  Spain 
and  its  constitutional  rights  led  to  the  outbreak  of  the  revolt 
of  the  cities — the  Comuncros — which  plunged  Oft^ily  into 
confusion  in  1519  and  1520  after  the  departure  9rroAara» 
of  Charica  tot  Flandeta.  Tin  lirfns  of  the  comunna, 
Ctmmunt  has  often  been  spoken  of  as  a 
struggle  for  fnedom.  But  it  liaa  a  very  dulrfoua 
to  the  name.  In  many  places  the  movement  was  simiiljr 
an  excuse  for  a  revival  of  private  wais  between  wealthy  noMe 
families.  In  others  it  was  a  struggle  to  enforce  the  claims  of 
p.Trtirul.ir  towns.  It  hardly  extended  as  a  political  movement 
111  ,1111;  the  two  Casliles.  If  its  leaders  had  acted  together,  in 
tiirtiliitiation  with  the  nobles,  the  Comuncros  co\AA  have  imposed 
their  own  terms,  for  there  w;is  no  royal  army  to  opi>ose  ihcm. 
Bui  they  drifter!  into  hos'ility  with  the  nobles,  and  were  defeated 
f»y  them  ,it  \  illalar  I  lie  movenutit  then  rapidly  collapsed. 
Charles  had  no  part  in  the  suppression  of  the  revolt.  Through- 
out his  reign  he  respected  the  claim  of  the  Cortes  that  no  new 
taxation  should  be  raised  without  its  consent,  but  as  he  had  to 
deal  only  with  the  representatives  of  eighteen  cities,  who  could 
generally  be  bribed,  he  rarely  failed  to  secure  what  hedennUKicd. 

The  outbreak  of  the  Comuneros  in  Castile  coincided  with 
the  social  and  agrarian  revolt  in  Valencia  kaawn  as  the 
Gtnmmia  or  hratiieiiiood,  from  tlie  name  of  the  diiectlng 
comnillee  appointed  by  the  fauttrpeats.  It  was  in  no  sense 
a  movencat  for  poMticsi  rights,  but  an  attack  by  «MverM> 
the  sailors,  the  workmen  of  tbe  towns,  and  the  Oummfmim 
Christian  peasants  on  the  landowners  and  their  t**"^ 
Mud^jar  and  Morisco  serfs.  It  was  accompanied  by  murder 
and  massacre  ami  by  forced  conversions  of  the  Mudijarcs. 
.'\ftcr  desolating  X'alenria  for  some  three  years  it  was  put  down 
by  the  help  of  trmips  from  Castile.  The  conquest  of  Mexico 
by  lieniuii  Cort!  :■  i^.i;  )  and  of  Peru  by  ''fancisco  5^^^,,^^ 
I'izarro  {q.x^  1h  lung  -o  this  reign,  but  were  immc-  thtBmn- 
dialely  due  to  the  adventurers  in  .\merica.  These 
conquests  and  the  incessant  wars  into  which  Spain 
was  drawn  by  the  Aragoncsc  claims  in  Italy,  and  its  comexion 
with  the  empire,  gave  to  the  nation  a  great  European  position 
and  to  the  Spairish  soldien  of  the  time  m.any  opportunities 
to  win  renown.  The  capture  of  the  French  king  at  Pavia  and 
his  imprisonment  at  Madrid  gratified  the  pride  of  the  Spaniards, 
and  did  much  to  reconcile  them  to  the  sacrificca  which  the  polity 
of  tlw  emperor  inpoacd  oa  than*  Ewcpt(  Iwtnvcr,  in  the  case 
of  tlie  auccoifid  attack  oa  TwtM  la  1%%$,  aad  the  attempt  to 
take  Algiers  iai54i,  his  actkaaweioaotiBailind  by  any  regard 
for  the  inteicsta  of  hia  Spaaidi  kingdoms.  He  treated  them 
simply  as  Instruments  to  promote  the  grandeur  of  his  house. 
His  indilTercnre  to  their  good,  or  his  utter  inability  to  see  where 
it  lay.  nas  conspicuously  shown  when,  on  his  abdication  in  iss6, 
he  left  his  hereditary  Fletnish  posicawMia  to  Ua  aoB  Flnlip, 
and  not  to  his  brother  Ferdinand. 

The  reign  of  Philip  II.  (1SS&-150S)  was  a  proloncalion  of 
the  reign  of  his  father,  both  in  domestic  and  in  foreign  policy. 
In  it  the  vires  of  this  policy  were  di.splayrd  to  ihc  p,,gi^  m 
fullest  extent.  Philip's  marriage  with  Mary  Tudor  ssjtiStt. 
(q.v.)  in  1554  having  proved  barren,  and  her  death  in 
1558  having  placed  Elizabeth  on  the  throne  of  England,  he  was 
Idt  without  tllO  rapport  against  France  which  this  union  was 
to  aecaia^  At  the  same  time  his  inheritance  of  the 
Urn  lato  coOiaioa  with  their  iahaUtaata, 
who  feand  Ut  abaohtiit  taadeadaa,  aad  with  the 
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The  revolt  in  the  Low  Countric*  was  inevitably  favoured  by 
both  France  and  England.  Philip  was  cotisequenily  drawn 
Spatmam4  intervention  in  the  religious  wars  of  France 

<A« and  into  war  with  England,  which  culminated 
in  the  great  Armada  (j.r.)  of  1588.  His  relations 
'•"'with  England  were  further  complicated  by  the  <xtcn- 
sion  of  English  maritime  enterprise  to  the  New  Wurld 
(see  Haw  kins.Johs  ;  and  Drake,  Francis).  In  the  Meditenatit.in 
he  was  equally  forced  by  his  position  to  take  apart  in  resisting 
the  Turks  (sec  Malta:  Hislory;  and  Lepanto,  Battle  or). 
But  the  key  to  his  whole  policy  must  be  sought  in  his  relations 
to  his  Flemish  subjects.  With  his  nbsolutisi  tendencies  he  was 
bouod  to  iriih  to  govtni  them  as  he  did  Castile,  and  the  prin- 
ciple  «f  idigkMI  totomtiM,  which  was  not  understood  by  any 
prinot  iK  Sonne  iiiA  the  accfition  of  the  prince  «<  Oraage, 
WUmb  tlM  SQnt  (ff.«L)i  «M  peculierly  impoHibie  for  Urn. 
His  lefgn  WW  tlMRftK  cne  Ions  atraggle  with  fame  wUdi  ke 
was  unable  to  mutar. 

The  burden  of  the  Struggle  fell  witb  crushing  effect  on  his 
Spanish  dominions  and  peculiarly  oo  Castile.  Aragon,  which 
was  poor  and  ten;u  imi';  "f  its  rights,  would  give  little;  Catalonia 
and  \'alcncia  afiorded  small  help.  The  Flemish  revcnuf  was 
destroyed  by  the  revolt.  The  It.llian  st.atcs  barely  paid  their 
ci()cnbes.  Resources  for  the  inccs-sant  wars  of  the  rc\^n  had  Ijccu 
souglit  111  the  lajalion  of  Castile  and  the  revenue  from  the 
mines  of  .America.  They  were  wholly  inadcfjualc,  and  the 
Iteuk  of  the  attempt  to  dominate  all  wcilern  Europe  was  to 
f  produce  bankruptcy  and  exhaustion.  In  his  internal 
government  Philip  was  fully  despotic.  He  made  no 
''pretence  of  consulting  the  Cortes  on  legislation, 
and  though  he  summoned  them  to  vote  new  taxes  he 
ettabliabed  the  rule  that  the  old  were  to  be  considered  as  granted 
{or  cWTi  and  as  oonatituling  the  fixed  revenue  of  the  Crown. 
Hw  nobles  were  aduded  f raiB  all  than  ia  the  admiiuttralion, 
wUch  was  in  the  hands  of  boards  (/imAu)  of  lawyen  and  nen 
of  the  middle  cbw.  Al  Inhhhh  wbi  oondiicted  Inr  com- 
spondence,  and  with  a  final  reference  to  the  )cIb|»  and  the  lanh 
was  naturally  endkas  delay. 

The  first  years  of  the  reign  of  PhiKp  II.  were  occupied  in 
conduding  the  last  of  hi.s  father's  wars  with  Frame,  to  which 
Fonigm  ^"-^  added  a  very  unwelcome  quarrel  wiih  the  pope, 
PaUcyo/  aiisif.g  01:1  of  his  position  us  duke  of  Milan.  He 
PblH^  wris  unable  to  avoid  sending  an  army  under  .Alva 
against  Paul  1\  ..  and  was  to  avail  himself  of  ihc  sen'ices 
of  Venice  to  patch  up  a  piwc.  On  the  Flemi-sli  frontier,  with 
the  help  of  an  English  contingent  and  by  the  good  generalship 
of  Philibert  of  Savoy  he  defeated  a  French  army  at  .St  Qucntin 
on  the  loth  of  August  1557,  and  again  at  Gravcltneson  the  ijih 
of  July  1558.  But  he  did  not  follow  up  his  successes,  and  the 
war  was  ended  by  the  signing  of  the  pcicc  of  Catcau  Cambrbis 
on  the  2nd  of  April  1559.  The  exhau.«tion  of  hb  resources 
made  peace  neccnaiy  to  him,  and  it  was  no  less  desirable  to 
the  French  govenuncDt.  Phil^'B  inaniace  with  Eliiabetb,  the 
delimiter  «f  Hcniy  II.  and  «f  CSMhofne  de  Mei^  tegcther 
edth  thdr  ^1"^^*^  tea  «l  the  Rcfomation,  bound  hfan  for  a 
time  to  the  French  nyal  hoaae.  In  August  1559  he  nturncd 
(0  Spain,  which  he  never  left  for  the  rest  of  his  life.  The  outcry 
of  the  Cortes,  whether  of  Castile  or  of  the  other  states,  for  relief 
from  laxat  ion  w.if,  loin!.  In  fomcc;ises  the  king  went  so  far  as  to 
lc\'>-  taxe^  in  wh.ki  iie  .iLknowledged  was  an  illegal  manner 
and  excused  under  the  plra  of  necessity.  By  1567  :hc  rev<i|l 
in  the  Ncthcrland.s  wa.s  flagrant,  and  the  duke  of  .Viva  was  sent 
with  a  picked  army,  and  al  the  expense  of  Spain,  to  put  it  down. 
In  the  following  year  the  tyranny  of  the  Inquisition,  encouraged 
by  the  king  who  desired  to  purge  his  kinK'dotn  of  all  taint  of 
hctcro<loxy.  led  to  the  revolt  of  the  Moriscoes,  which  desolato<l 
Granada  f:oin  1568  to  1570,  and  mined  the  province  completely. 
The  Moriscoes  had  looked  for  help  from  the  Turks,  who  were 
engaged  in  conquering  Cyprus  from  Venice.  The  danger  to 
Spain  and  to  the  Spanish  poflsessiooa  in  Italy  stimulated  the 
Uag  to  join  in  the  Holy  League  formed  Iqr  the  pope  and  Venice 
againat  the  Turks;  and  S|)aidih  ahlpa  aiid  aoldien  had  a  great 


share  in  the  splendid  victory  at  Lepento.  But  the  penury  of 
the  treasury  made  it  im|K)S!>ible  to  maintain  a  [itTm.iTient 
naval  force  to  protect  the  coast  against  the  BurLwuy  pirates 
(q.v.).  .Andalusi.i,  Mureia,  \'alcnfia,  Catalonia  and  the  Balearic 
Islands  wtie  subject  to  their  raids  throughout  the  whole  of  the 
iftth  and  17th  centuries.  In  is'ii  I'lnlip  annexed  Portugal, 
as  heir  to  KinR  Henry,  the  aRcii  successor  of  Dom  Sebastian. 
Philip  ei;deavoured  lo  placate  the  Portuguese  by  the  fullest 
recognition  of  their  constitutional  rights,  artd  in  particdar  by 
favouring  the  ^dolgos  or  gentry.  The  duke  of  Bragann, 
whose  clainu  were  better  than  Philip's,  wa.«  bought  off  by 
immense  grants.  Spain  seemed  now  to  have  reached  a  com- 
mandfatg  b^gbt  of  power.  But  she  was  internally  exhausted. 
Hct  leel  weekncai,  and  the  tnwmprreiwe  of  her 
(OvenmenA,  were  ahown  when  open  war  began  with 
England  In  isS5>  WhOeavast  amanentwaa  befaig 
dowly  ooOected  for  the  invadoaof  Baghuidt  Dnhe  nnpt 
Wcat  Indice,  and  b  1587  burnt  a  mmber  of^pennbrii^  in  their 
own  harbour  of  Cadiz.  The  rtiinous  failure  61  the  gfcat  Armada 
in  T58S  demonstrated  the  incapacity  of  Spain  to  maintain  her 
pretensions.  In  15QI  the  support  given  by  the  Aragoncse 
to  Antonio  Perez  [q:\)  led  to  the  invasion  of  their  country  by  a 
Casiilian  army.  The  con.stitutional  rights  of  .Aragon  were  not 
entirely  huppressed,  but  they  were  diminishcfl,  and  the  kingdom 
was  reduced  to  a  greater  measure  of  submission.  In  liis  laier 
years  I'hilip  .iddcd  to  all  his  other  burdens  a  costly  interven- 
tion in  France  to  sup(x>rt  the  league  and  resist  the  succession 
of  Henry  I\°.  to  the  throne.  He  was  compelled  to  acknowledge 
himself  beaten  in  France  before  his  death  on  the  13th  of 
September  1598.  He  left  the  war  with  England  and  with  the 
Nctherl.\nds  as  an  inheritance  to  his  son. 

The  period  of  one  hundred  and  two  years  covered  fay  the 
reigns  of  Philip  HI.  (159S-1691),  Philip  IV.  (i6ai-rMs)  and 
Charlca  IL  (166^1700),  waa  one  of  decadence,  end- 
kff  hi  IwtetectiwJ,  nocal  and  auoerial  degia^ttiea.  ^Mi-iui. 
The  dynaaty  fiontianed  to  nudw  the  nudntisuiKe  of 
the  ri^ls  and  hrterataof  theHonaeof  Austrm  ita  raah  object. 
Spain  had  the  misfortune  to  be  saved  from  timely  defeat  by 
the  weakness  of  its  neighbours.  The  policy  of  James  I.  of 
England  (f.r.).  the  civil  wars  of  Charles  I.  (i^.r.),  the  assassination 
of  Henry  IV.  of  France,  the  troubles  of  the  minority  and  reign 
of  Ix>uis  XIII.  (f/.f.)  and  the  Fronde  (i/.p.).  preserved  her  from 
concerted  and  persistent  foreign  attack.  .After  a  futile  attempt 
to  injure  England  by  giving  support  to  -lie  earl  ui  TyTonc  in 
Ireland  (sec  TvBONE,  Earls  ok)  ficacc  w,is  made  between  the 
powers  in  1604.  In  1609  a  twelve  years'  truce  was  made  with 
the  Dutch.  But  the  temporary  cessation  of  foreign  wars 
brought  no  rc\l  peace  to  Spain.  In  1610  fears  of  the  help  which 
the  Moriscoes  might  give  to  a  Mahommedan  attack  from  Africa 
cambhed  with  religious  bigotry  to  cause  their  expulsion.  The 
measure  was  thoroughly  pt^uiar  with  the  nation,  but  it  was 
industrially  more  injurious  than  a  foreign  invasion  need  have 
been.  The  king  waa  idle  and  pleaaureJoving.  He  reiigned 
the  control  of  hii  covenuntttt  to  the  duke  of  Lenna  one 
of  thenflatwwthkaaofallaayaliKVOUiitoi.  Thac^penaMCf  the 
roy.il  houidiald  incnaaad  foaifbld,  and  mnt  of  the  hicreeae 
was  absorbed  by  the  bvowite  and  his  agents.  The  noUes, 
who  had  been  kept  at  a  dbtancc  by  Philip  II.,  swarmed  round 
the  new  king,  anil  began  to  secure  pensions  11  tlie  old  style. 
The  pillage  wa.s  so  shaaneless  that  public  opinion  w;i.s  stirred  to 
rc\'oli.  Some  of  the  lesser  sinners  were  forced  to  restitution, 
ancl  in  1618  Ivcrma  fell  from  power,  but  only  because  he  was 
supplanted  by  his  son,  the  duke  of  L'ceda,  a  man  as  worthless 
as  himself.  In  thai  year  wa5  taken  the  step  which  was 
destined  to  consummate  the  ruin  of  Spain.  The  Thirty 
\' ears'  War  began  in  Gerniatiy,  and  Spain  was  called  upon  to 
support  the  House  of  .Austria. 

The  death  of  Philip  III.  on  the  21st  of  March  1631  brought  no 
real  change.  His  son,  Philip  IV.,  was  ait  abler  man,  and  even 
gave  indications  of  a  wish  to  qualify  himsdf  to  diacharge  hie 
duties  aaUng,  But  he  was  young,  pleasure-loving,  and  wanted 
the  strength  of  tvill  to  nuike  hie  good  iatentioDa  eflectivat 
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Fw  tmaty  ywm  the  ■JmfciiilKtion  was  really  diracted  by 
his  favouriu  tbe  oooat  «f  Olhmnt  (gjt.)  uad  duke  of  Sea 
Lucar,  knowB  as  the  "  Conde  Doquc."  the  count- 

tfSStul  duke.  Oiivares  was  far  more  ubk-  and  honest  than 
Lerma.  But  he  could  only  keep  his  place  by  supplying 
his  master  .vith  I  he  means  ot  dissipation  and  by  conforming  to 
his  dyiiasiiu  scnlniients.  The  truce  concluded  in  i6og  *ith 
Hollanti  ended  in  i6:i,  and  was  not  renewed.  The  comn»ercial 
cla.vicr,  particuUrly  in  Portugal,  complained  that  it  siihjcrleH 
them  to  Dutch  competition.  War  was  ri-jie-.M-d.  nr.:]  ihr  I  'utih 
invaded  Brazil.  .-Ss  their  tleetr  made  it  dan^^eriuis  t.i  jciid  troops 
by  sea  to  Flanders.  Spain  had  to  secure  a  s.i'i  ri:;i  I  uverland. 
Therefore  she  endeavoured  to  obtain  full  control  of  the  Valtcl- 
lina,  the  valley  leading  from  Lombardy  to  Tirol,  and  from  thence 
to  the  Gcmuui  ecclesiastical  states,  which  allowed  a  free  passage 
to  the  Spanish  troops.  War  with  France  ensued.  The  failure 
of  the  treaty  of  marriage  with  England  (see  Chakles  I.  and 
BucuHOHAH,  Fan  Duke  of)  led  to  war,  for  the  English  court 

twg^mUil  hy  th^ Sp»iti«h  wiIimmI  tamA  in  thm m^finnirtn  nf  tha 

pifaUiDe,  iMipbi^iw  of  Janes  I.,  to  hie  domhiiaiia.  In 
Ilaaden  tho  t«w>  ol  Bieda  was  taken  after  a  fuBOM  wkgi. 
The  Ftendi  oonducted  their  campaign  badly.  The  Dutdt  were 
expelled  from  Bafaia  b  Biaail,  wUch  they  had  seized.  An 
English  attack  oit  Cadiz  in  1625  was  repulsed.    His  flatterers 

called  the  king  I'hilip  tho  Gmt.  A  :'i  w  ycirs  later  it  Viei^an  to 
be  a  standing  jest  that  he  vsas  j,'reat  in  the  Seiiiie  that 
a  pit  is  great:  the  more  that  is  taken  from  it  the  greater  it 
grows.  By  1640  the  feebleness  of  the  monarehy  was  so  notorious 
that  it  began  to  fall  to  pieces.  In  that  year  Portugal  fell  awa  v 
without  needing  to  strike  a  blow.  Then  followed  the  revolt 
of  Naples  (sec  M.vs.vniklui)  and  of  the  Catalans,  who  were 
bitterly  angered  by  the  excesses  of  the  troops  sent  to  operate 
agalnat  the  French  in  Rouaallon.  They  called  in  t  he  French ,  and 
the  ^nm»h  government  was  compelled  to  neglect  Portugal. 
OHvana,  who  was  denounced  by  the  nation  as  the  cause  of  all  its 
nirfOrtuncs,  was  dismissed,  and  the  king  made  a  brief  effort 
to  rule  for  himself.  But  be  soon  fdl  hack  under  the  ontrol  of 
less  capable  lavouiitea  than  OUvaica.  In  1643  the  prestige 
of  the  Spanish  Iniaatiy  wis  ndBod  fagr  the  hatde  of  Rocnqr. 
At  the  peace  of  Manster,  wlMl  oadod  tbft  Thfl^  YfftOf  WkT  bl 
164S,  Spain  was  cynically  thrown  over  by  the  Grbud  Habdniga 
for  whom  she  had  sacrificed  so  much.  Aided  by  the  disorders 
of  the  minority  of  Louis  XIV..  she  struggled  on  till  the  peace  of 
the  I'yieiiees  in  i65<j,  l.iy  wliich  RouSbilloii  was  ceded  to  France. 
An  attempt  was  now  made  to  suhdue  Portugal,  but  the  l>iii;le 
of  Montesclaros  in  1665  i>roved  the  futility  of  the  e'Tort.  The 
news  of  the  dii>asier  wa'^  follinved  by  the  death  of  the  king  011  the 
17th  of  September  i<Vi:  t  itiilnnia  w.as  saved  by  the  re.artion 
protluced  in  it  by  the  e.xtesst-s  oi  the  French  troops,  and  in 
Na[iles  the  revolt  had  collapsed.  Hui  Portugal  was  lost  for 
ever,  and  the  final  judgment  on  the  time  may  be  passed  in  the 
words  of  Oiivares,  who  complained  that  he  could  find  "  no 
men  "  in  Spain.  He  meant  no  men  fit  for  high  command.  The 
intellect  and  character  of  the  nation  had  been  rendered  childish. 

^           During  the  whole  of  the  leign  of  Chailea  IL  (1665- 

mSSm  tr»)>  the  sou  of  the  aecoDdmnhic  of  FUBp  IV. 

with  hii  aieee  Mariana  of  Austria,  the  Spaaish 
monardiy  was  an  inert  mass,  whidi  Louis  XIV.  treated  as 
nw  material  to  be  cut  into  at  his  dixretion,  and  was  saved 
from  dbmemberment  only  by  the  intervention  of  England 
and  Holland.  The  wars  of  1667-68,  ended  by  the  peace  of 
Aix-la-rhapclle,  those  of  1672-78,  ended  by  the  peace  of 
Kijmwc^en,  those  of  i683-,S4,  endc<l  by  the  peace  of  Ratisbon, 
and  the  war  of  the  l<ongue  of  Augsburg,  1680-06.  were  some 
of  them  fought  wholly,  and  all  of  them  partly,  beiaii.se  the 
French  king  wished  to  obtain  one  or  another  fK)rlion  of  the 
dominions  of  the  Spanish  Habsburgs.  But  Spain  took  a 
subordinate  and  often  a  merely  passive  part  in  these  wars. 
The  king  was  imbecile.  During  his  minority  the  government 
was  directed  by  his  mother  and  her  successive  favourites, 
the  German  Jesuit  Nithard  and  the  Granadine  adventurer 
Fernando  de  Valeasuefai.  In  1677  tbe  king's  bastard  brother, 


tbe  yottofer  Don  John  of  AuHtia,  dctetisd'the  iioeea's  factian, 
wiiich  waa  entirriy  Austrian  in  seBtlment*  and  ohtainad  power 
for  a  diort  time.  By  bun  the  kiae  was  maiiied  m  14I79  to  Uvie 
Louise  of  Orieaas,  hi  the  Inleseat  of  France.  \Vhen  she  died  in 
1689,  he  was  married  hy  the  Austrian  party  to  Mariana  of  Nco- 
burg.  At  last  the  French  party,  which  hoped  to  save  their 
monarchy  from  partition  by  securing  the  supp<irt  of  France, 
persuaded  the  dying  king  to  leave  his  kingdom  by  will  to  the 
duke  of  .Xnjou,  the  grandson  of  Louis  XI\'..  and  o(  Mana  'l  ercba, 
li.iuKhler  of  Philip  I\'.  by  his  fint  marriage.  On  the  death  of 
Charles  II..  on  the  1st  of  November  1700,  the  duke  of  Anjou  was 
proelainied  kir  j^' 

The  Bourhon  Dynasty. — The  decision  of  Louis  XTV.  to  accept 
the  inheritance  left  to  his  grandson  by  Charles  IL  led  tO  a  fasl 
struggle  between  him  and  the  other  powers  of  western  w^tt 
Europe  (see  .Spa.n'ish  SUCCESSION,  Wak  or  TBX),4Ma** 
which  was  terminated  in  1713  by  tbe  peace  of  "■">"■■••■* 
Utrecht.  The  part  taken  by  Spain  in  the  actual 
struggle  was  mainly  a  paanve  (me,  and  it  ended  for  her  with  the 
hMsof  Gibnitar  and  the  Island  of  Miaocta,  which  remained  in 
the  handa  of  Eqtfaad,  and  of  an  her  dominliiBa  ii 
Handera.  Another  and  a  wy  scfioaa  cooaequant 
England  secured  the  Asiaila  or  COBtnct,  wUdlganpebar 
the  monopoly  of  the  slave  tnide  with  the  Spanish  oolooiea,  as 
well  as  the  right  to  establish  "  fartories  " — that  is  to  say  com- 
mercial agencies — in  several  Central  and  South  .\merican  ports, 
and  to  Send  one  rargo  of  manufactured  gotids  yearly  in  a  ship 
of  qoo  Ions  to  New  Carthagena.  In  internal  atTair'  the  years 
of  the  war  were  of  capital  im|>orlanee  in  Spanish  ~ ™  y 
history.  Ihe  general  p<ilitical  and  administrative  inS^tTit. 
nullity  of  the  Spaniards  of  this  generation  led  to 
the  assumption  of  all  real  power  by  the  French  or  Italian 
servants  and  advisers  of  the  king.  Under  their  directioa 
important  financial  and  administrative  reforms  were  begun. 
The  opposition  which  these  innovation  pndnced  encouraged 
tbe  separatist  tendencies  of  the  eaatem  portion  of  tlie 
Feniasttla.  FIdlip  V.  was  forced  to  lednct  AntiM,  Cstalonia 
and  Vatenda  hy  anta.  Baicdoo*  wm  ooiiy  taken  in  I7i4» 
the  year  after  the  sigmni  of  the  treaty  of  Utiedit.  Tbe 
local  pciviieCM  of  these  once  independent  kingdoms,  wUdi  had 
with  laie  exceptions  been  respected  by  the  Austrian  kings,  were 
swept  away.  Their  disappearance  greatly  promoted  the  work 
of  national  unification,  and  was  a  g.iin,  since  they  had  long 
ceased  10  b.er'  e  any  really  useful  ;iun>ose.  The  removal  of 
intirnal  ru^tom-housiLS,  and  the  opening  of  the  trade  with 
.Amerii  a.  hitherto  confined  to  Seville  and  to  the  dominions  of  the 
crown  of  Castile,  to  all  Spaniards,  were  considerable  boons.  The 
ni.ilii  i^i'i  nis  in  iniroiiiu  ing  and  promoting  these  changes  were 
the  I  renih  amba.s,s;idors.  a  very  able  French  treasury  ofTieial — 
Jean  Orry.  seigneur  de  Vigiiory  (1652-1719) — and  the  lady 
known  as  the  princess  des  Ursins  (q.v.),  the  chief  lady-in-waiting. 
Her  maiden  name  nas  Anne  Marie  de  la  Trfanoilk,  and  she  was 
the  widow  of  Flavio  Orsini,  duke  of  Bracciano.  Until  1714  she 
was  the  power  behind  the  throne  in  Spain.  On  tbe  death  of 
PhUip  V.'a  first  wife  Jdaria  Louisa  Gabirirlla  of  Savoy,  in  1714* 
the  king  w«  BHOried  at  OBCe  to  EBanbeth  Fluncae  of  r 
•yp^iflff^  Mme  des  Utsini,  ohtaiiMil  complete  control 
over  her  husband,  and  used  her  wliole  inHuoice  to 
drag  Spain  into  a  series  of  adventures  in  order  to 
obtain  Italian  dominions  for  her  sons.  Her  first  agent 
was  the  Italian  priest  Alberoni  (q.x-.).  whose  favour  lasted  from 
1714  to  1719.  .MlxToni  could  not,  and  perhaps  did  not.  sincerely 
wish  to  prevent  the  queen  and  king  from  plunKinginloan  attempt 
to  recover  Sardinia  and  Sicily,  which  pmvoked  the  artrie^l  inter- 
vention of  Franre  and  England  and  led  to  the  deslnirtion  of 
the  rising  Spanish  navy  oil  Cape  Pa-s.saro  (see  ToRKrNOTOS, 
George  B^-nc,  \iscoint).  In  17.51  Elizabeth  secured  the 
succession  of  her  eldest  son,  Charles,  afterwards  I'harlcs  III. 
of  Spain,  to  the  duchy  of  Parma,  by  arrangement  with  England 
and  the  Empire.  .\pan  from  the  Italian  intrigues,  the  most 
important  foreign  affairs  of  the  reign  were  connected  with  tlie 
relations  of  Spain  with  Engbuui.  A  feeble  attempt  to  regain 
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Gibraltu  was  nuutein  1733,  and  a  mHous  war  was  only  averted 
bgr  the  resolute  peace  policy  of  Sir  Roibait  Walpok.  But  in 
1739  trade  difficulties,  which  had  arisen  out  of  the  Asienle  in 
Ajnerica,  led  to  a  great  war  with  England,  which  became  merged 
iBtheWardUwAawtilaiiSaoMMwCfA).  The  Jdng,  wfao  had 
baooBM  alraoat  cntirdy  mad  at  the  cm  of  his  Sfe,  died  on  the 
9th  of  July  1746.  His  successor,  Ferdinand  VI.,  the  second  son 
of  his  first  marriage,  whose  rei^n  lasted  till  the  loth  of  August 
(Vnlfc«n<  1759,  was  a  retirinK  and  nodest  man,  who  adopl(>d 
Vt.,lT4S-  a  policy  of  peace  with  England.  His  ministers,  of 
ITS9.  whom  the  most  notable  were  Zenon  flc  Somadcvila, 
marquis  of  Ensenada,  and  Kich.ird  Wall,  an  Irish  Jacobite, 
carried  on  the  work  of  tinanciol  and  administrative  reform. 
The  advance  of  the  country  in  material  prosperity  was  consider- 
able. Foreign  influences  in  thought  and  literature  began  to 
modity  the  apinimiBof  ^Muaiaida  praioundly.  The  party  known 
aa  tlie  Jbgrfinlii,  the  kwyn  wfao  widied  to  vindicate  the 
Ksgalities,  or  ijghta  of  tks  Cmm,  afdnit  th«  eBcnaduacBts  «l 
the  pope  and  the  bquiiitioii,  g^ed  the  upper  band. 

The  new  sovereign  was  one  of  the  most  sincere,  and  the  most 
successful,  of  the  "  enlightened  despots  "  of  the  i8th  century. 
gf^^j^  III  He  had  had  a  long  apijrentircship  in  Xaplcs,  and  was 
tT3»-irSif.  '     11''"  ''f  flirty  three  when  he  ramc  to  .Spain  in  17SQ. 

Until  his  <''?ath  on  thr  1  ith  nt  I><-ccmhcr  1788  be  was 
engaged  in  internal  politics,  in  endeavouring  to  advance  the 
material  pro^rity  of  Spain.  His  foreign  policy  was  lest  wise. 
He  bad  a  deep  dislike  of  England,  and  a  strong  desire  to  recover 
Minorca  and  Gibraltar,  which  she  held.  He  had  also  a  strong 
iamily  feeling,  which  induced  liiu to  enter  intotfae  "  Family  Cona- 
pact  "withhiaFrendieouatni.  B«Vnde«MrMEa^aiidfaii76i, 
with  disastrous  results  to  Spain,  which  for  the  time  lost  both 
Havana  and  Manila.  In  1770  he  came  to  the  verge  of  war 
with  England  over  the  Falkland  Islands.  In  1778  he  joined 
Franco  tn  sup|K)rlinK  the  insurgent  Knglish  colonists  in  America. 
The  mo.st  statesmanlike  of  his  foreign  enterprises,  ihc  ;ilUni;>l 
to  lake  the  piratical  city  ol  Algiers  in  1775  (s>ee  B.<lKB.\ry 
Pirates),  was  made  with  insuiTicieni  forces,  was  ill  executed, 
and  ended  in  defeat.  Yel  he  was  able  to  recover  Minorca  and 
Florida  in  the  War  of  American  Independence,  and  he  finaUy 
extorted  a  treaty  with  Algiers  wUch  put  a  stop  to  piratical  raida 
on  the  S^anidi  caaM.  Hm  womt  result  for  Spain  of  hu 
ibnigii  pdicy  «as  that  the  exaapk  s«t  by  the  Vniied  States 
euited  a  dc^  for  independence  b  the  Spaiddi  oolaBies,  and 
was  the  direct  incitement  to  the  rebellions  at  the  beginning  of 
the  19th  century.  The  king's  domestic  policy,  on  the  contrary, 
was  almost  wholly  fruitful  of  good.  Under  his  direction  many 
useful  public  works  were  carried  out — roads,  bridges  and  large 
schemes  of  drainage.  The  tirst  reforms  undertaken  had  provoked 
a  disturbance  in  Madrid  directed  against  the  king's  favourite 
minister,  the  Sicilian  marquis  of  Squillacd.  Charles,  who 
believed  that  the  Jesuits  had  promoted  the  outbreak,  and  also 
that  they  had  organized  a  maider  plot  against  him,  allowed  his 
minister  Aianda  (i(.f  .)•  the  oocicspoodeDt  of  Voltaire,  to  eapd  the 
Older  in  2^66,  and  he  eieited  his  whole  bifticnce  to  secnre  its 
MtlnesuppwMiuB.  Ike  new  q^t  was  otherwise  Aown  by  the 
lotrictions  imposed  on  the  nnmbeia  of  the  islifbas  orders  and 
on  the  Inquisition,  which  was  reduDsd  to  practical  subjection 
to  the  lay  courts  of  law.  Many  of  the  king's  industrial  enter- 
prises, such  as  the  Bavarian  colony,  established  by  liim  on  the 
southern  slope  of  the  Sierra  Morcna,  passed  away  without  leaving 
much  trace.  On  the  other  hand  the  shipping  and  the  industry 
of  Spain  increased  greatly.  The  population  made  a  considerable 
advance,  and  the  dense  cloud  of  sloth  and  ignorance  which 
had  settled  on  the  counUy  in  the  17th  oentnxy  was  lifted.  In 
this  work  Charles  m.  wsa  asrisled,  in-addition  to  SqnOlacd 
•ad  Aranda,  by  Campomaaes  (q.9.),  lAo  auooseded  Araada  as 
■»tih»M>  of  finaaoe  in  1787,  sod  by  FLoridablanca  (f.t.),  who 
ruled  the  country  in  the  spirit  of  enlightened  bureaucracy. 

Charles  m.  was  succeeded  in  17S8  by  his  son  Charles  IV.  The 
father,  though  "  enlightened."  had  been  a  thorough  despot;  the 
son  was  sluggish  and  stupid  to  the  verge  of  imbecility,  but  the 
despotism  remaiaed.  Ike  oesr  kinf  was  nucb  voder  tbo 
XXV.  tSo 


influence  of  his  wife,  Maria  I^ouisa  of  Parma,  a  coarse,  passionate 
and  narrow-minded  woman;  but  he  continued  to  repose  CObIp 
dence  in  his  father's  ministers.  Floridabbuica  was,  _  . 
however,  unable  tO  COBtbne  Us  earlier  policy,  nSSSm," 
in  view  of  the  ooatonponMOW  ontbresk  of  the 
Revolvtioo  fai  Fraaoe.  The  fsvival  d  Spaia  dcpcoded  on 
the  restoration  of  her  cokmial  and  naval  ascendancy  at  the 
expen.sc  of  Great  Britain,  and  for  this  the  support  of  France 
was  reeded.  Hu;  lh<-  "  Farr.ily  Compart,"  on  whirh  the 
French  alliatice  dcjiendrd,  eea.s4-<i  to  exist  when  I^iuis  XVI. 
was  deprived  of  power  by  his  subjects.  Of  this  ronrlusive 
evidence  was  given  in  1791.  Some  English  merchants  had 
violated  the  shadowy  claim  of  Spain  to  the  whoU'  west  roast 
of  America  by  founding  a  settlement  at  Nootka  Sound.  The 
Spanish  government  lodged  a  vigorous  protest,  but  the  French 
National  Assenbly  refuaed  to  lead  aay  tssistMifo,  aad  Fkrida- 
blanfs  was  foraed  to  csochide  a  bimriliatiM^  tnaty  asd  give  op 
all  hope  of  oppeainc  the  pNficss  of  Gnat  Britain.  lUsfeihin 
was  attributed  Ity  the  miabler  to  the  RevolutioB,  Mfa^mt 
of  which  he  became  the  uncompromising  opponent,  ^ft*** 
The  reforms  of  Charles  Ill.'s  reign  were  abandoned 
an<l  all  liberal  tendencies  in  Spain  were  suppressed.  But 
Floridablanca  was  not  content  with  suppressing  liberalism  in 
Spain;  he  was  eager  to  a\eiif;L-  his  disappointment  l  y  enishing 
the  Revolution  in  France.  He  opened  negotiations  with  the 
Am^t^,  urged  the  European  powers  to  a  crusade  on  behalf  of 
legitimacy,  and  paraded  the  devotion  of  Charles  IV.  to  the  bead 
of  his  family.  This  bsUcsse  policy,  however,  brought  him  int» 
collision  with  the  q^eca,  who  touad  that  the  outfanak  of  war 
would  diminMi  the  revenues  wUch  she  squandered  in  idf- 
tndulgenoe.  She  had  already  removed  from  the  ndnistryCampo- 
manes  and  other  supporters  of  Floridabianca,  and  had  compelled 
the  latter  to  restrict  himself  to  the  single  department  of  foreign 
alTairs.  Early  in  i7q2  she  cornplcte<!  her  task  by  inducing 
Charles  l\  .  to  banish  Floridablani;i  ■.<>  Murcia,  and  his  place  was 
cnlrusleil  to  the  \eteran  .-\randa,  who  speedily  found  that  he  held 
oliice  only  by  favour  of  the  queen,  and  that  this  had  to  be 
purchased  by  a  disgraceful  servility  to  her  {Muamour,  Emanuel 
Godoy.  Spain  withdrew  from  the  projected  coalition  against 
France,  and  soui^t  to  maintain  an  attitude  of  neutrality,  which 
alienated  the  other  powers,  while  it  faOsd  to  condiiBta  tbe  Ki»> 
public  The  repressive  mensuies  of  Floridabianca  were  wftb* 
drawn;  society  and  the  press  regsined  their  fttedom;  and  00 
opposition  was  offered  to  the  propaganda  of  French  ideas. 
Aranda's  policy  might  have  been  successful  if  it  had  been  adopted 
earlier,  but  the  ■ime  fur  tem|X)riz!ng  was  now  past,  and  it  was 
necessary  to  clioose  one  side  or  the  other.  In  November  179a 
the  queen  felt  hcrscll  strong  enough  to  carry  out  the  scheme  vUdl 
she  had  been  long  maturing,  Aranda  was  dismissed,  o^^. 
and  the  office  of  first  minister  was  entrusted  to 
Godoy,  who  had  recently  received  the  title  of  duke  of  Alcudia. 
Godoy,  who  was  at  once  the  queen's  lover  and  the  personal 
favourite  of  the  king,  had  no  ejqperienoe  of  tbe  lantine  of  office, 
and  BO  settled  policy.  Fortunately  for  him,  the  coniae  now  to 
be  punned  was  decided  for  him.  The  eaecntioD  of  Loois  3CVI. 
(Jan.  31,  170.^)  made  a  profound  impression  hi  a  country  where 
loyalty  was  a  superstition.  Charles  IV.  was  roused  to  demand 
vengeance  lor  the  insult  to  his  family,  and  Spain  bt-ranie  an 
enthusiastic  member  of  the  first  coalition  against  France. 
The  number  of  volunteers  who  offered  their  services  rendered 
conscription  unnecessary:  and  the  southern  provinces  of 
France  welcomed  the  Spaniards  as  deliverere.  These 
advantages,  however,  were  nullified  fay  the  shameful  incom* 
petence  and  carelessness  of  the  govenuaent.  The  troops 
were  left  witbont  supplies;  no  plan  of  combined  action  was 
imposed  upon  the  ooonaaadem;  aad  the  two  canpaigna  of  i)<9S 
and  1794  were  one  long  catalogue  of  faHura.  Instesd  of 
reducing  the  southern  provinces  of  France,  the  Spaniards  were 
driven  from  the  strong  fortresses  that  guarded  the  I'yrenees, 
and  the  French  advanced  almost  to  the  Ebro;  and  at  the  same 
time  the  British  were  utilizing  the  war  to  extend  their  colomal 
power  and  woe  establishing  moce  fimdy  that  taaiMoM 
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Mipremacy  which  the  Spani&h  »ovcriiment  had  been  struggling  for 
■loiaat  a  century  to  overthrow.  Under  the  circumstances  the 
qaccamid  Codoy  hastened  to  follow  the  example  3et  by  Prussia, 
Udeondnded  the  treaty  of  Basel  with  France  (1795)-  The  Urms 
iveie  imezpcctedly  favourable,  and  so  gtt&t  was  the  joy  excited 
in  MadrM  that  popular  acclamation  greeted  the  bestowal  upon 
Godoy  «f  the  titte  of  "  Priooe  of  th«  Puce."  But  the  modem- 
tioa  of  the  tvaaty  wu  only  «  flnqr  (BigiiliB  of  the  dusnee 
that  it  ittveWod.  S|Mfit  tmmd  hencU  tbd  head  aad  foot  to 
the  Fmch  repaUk.  Godojr  hod  to  tetiifjr  fab  illite  by  the 
encouragement  of  refonns  which  Iwth  he  and  his  misUess 
loathed,  and  in  i7q6  the  veil  was  removed  by  the  conclusion 
of  the  treaty  of  San  Ilflefonso.  This  was  a  i,-irtu.-»l  renewal 
of  the  "  Kamiiy  (Compart  "  of  1761,  bul  with  terms  far  m<irc 
disadvantageous  to  Spain.  Each  power  was  pledged  to 
assist  the  other  in  case  of  war  with  twenty-live  shii)s.,  iS.ooo 
infantr)'  an<l  hooo  cavalr)'.  The  real  object  of  the  treaty,  which 
was  to  involve  Spain  in  the  war  against  Great  Britain,  was 
cynically  avowed  in  the  18th  article,  by  which,  during  the  present 
war,  the  Spanish  obligations  were  only  to  apply  to  the  quarrel 
between  Great  Britain  and  France.  A  scheme  was  prepared  for 
a  joiot  attadL  on  the  English  coast,  but  it  was  (oiled  by  Uie  battle 
of  St  Viaoeat  (ff.e.),  in  which  Jervis  and  NcboQ  forced  the  Spaniab 
fleet  to  retire  to  Cadfa.  This  defeat  was  the  more  diiastroue 
because  it  depdved  ^lain  of  the  Kvennes  de lived  ham  her 
eolonica.  Great  Biitain  eeiaed  the  opportunity  to  ponlih  Spafn 
for  its  coadnet  in  the  Amcrf can  War  by  caooureglBg  (Qscontent 
in  the  Spanish  colonies,  and  in  the  Peninsula  itself  t>oth  nobles 
and  people  were  bitterly  hostile  to  the  queen  and  her  favourite. 
It  was  in  vain  that  Godoy  sought  to  secure  the  friendship  of 
the  reforming  party  by  giving  oflice  to  two  of  its  most  prominent 
membfrs.  Jovellanos  and  Saavcdra.  Spanish  pride  and  l)igotry 
were  offended  by  the  French  occujjation  of  Rome  and  the  erection 
of  a  repuldic  in  the  place  of  the  p.ip,tl  government.  The  treat- 
ment of  the  duke  of  I'arma  by  the  Director^'  was  keenly  resented 
by  the  queeii  (_;iidi.>y  fi.ijnd  himself  between  two  parties,  the 
Liberals  and  the  I'ltramonlanes,  who  agreed  only  in  hatred  of 
himself.  At  the  same  time  the  Directory,  whose  mistrust  was 
CKited  by  his  attitude  in  the  question  of  Parma,  insisted  upon 
Us  dismissal.  Charles  IV.  could  not  vent  ure  to  rrfuse;  the  queen 
was  alienated  by  Godoys  notorious  infidelities;  and  in  March 
1798  he  was  compelled  (0  resign  his  office. 

Godoy's  office  wae  entniated  to  Saavedia,  but  the  lefonners 
did  not  obtain  the  adrantaiea  which  th^  eipected  fmn  the 
change.  Jovdlaaoe  was  ooeipeUed  hi  Augiot  to  retire  on  account 
of  01  health— the  lesnlt,  it  wae  nnnounii— of  attcnpt*  on  the 
part  of  hb  opponenu  to  poisoo  him.  W»  place  i*aa  taken  by 
Caballero,  aa  ardent  opponent  of  reform,  who  restored  ail  the 
abuses  of  the  old  bureaucratic  administration  and  pandered  to 
the  bigoted  prejudices  of  the  clergy  and  the  court.  The  only 
advantage  which  Si>ain  et»jo>e<i  at  this  period  was  comp.irativc 
independence  of  France,  The  milit.iry  plans  of  the  Directory 
were  unsuccessful  duritin  the  absence  of  their  greatest  general  in 
Egypt,  and  the  second  coalition  gainctt  surc<-s.s<-s  in  17QQ  which 
had  seemed  impos,siblc  since  170.5.  Bul  the  return  of  Bonaparte, 
followed  as  it  was  by  the  fall  of  the  Directory  and  the  establishment 
of  the  Consulate,  commenced  a  new  epoch  for  Spain.  .\s  s<K)n  as 
the  First  Consul  had  time  to  turn  his  attention  to  the  Peninsula, 
he  determined  to  restore  Qodoy,  who  had  already 
^^U^IJ^  regained  the  affection  of  the  queen,  and  to  make  him 
the  tool  of  his  policy.  Maria  Louisa  was  easily  gained 
ovet  Ity  plains  on  licr  dievotion  to  the  house  of  Parma,  and  on 
the  let  of  October  xSoo  a  aeoct  ticaty  waa  oooduded  at  San 
Bdelonao.  Spain  undertook  to  cede  Louiefana  and  to  aid  Fiance 
fai  all  iier  wan,  widle  Bonaparte  promised  to  nlee  tlie  duke  ol 
Parma  to  the  rank  of  king  and  to  increase  his  tcrriteclea  by  tlm 
addition  cither  of  Tuscany  or  of  the  Roman  legations.  This  was 
followed  by  Godoy's  return  to  (xjwcr,  though  he  left  the  depart- 
ment of  foreign  affairs  to  a  subordinate.  Spain  was  now  more 
servile  to  France  than  ever,  and  in  1801  w,is  comf>ellcd  to  attack 
Portugal  in  the  French  interests.  The  Spanish  invasion, 
1  by  Godqr  in  peiaon,  net  with  no  leiiatance^  and  the 


pnnce  ventured  to  conclude  a  peace  on  his  own  authority  by 
which  Portugal  promised  to  observe  a  strict  neutrality  on  condi- 
tion that  its  territories  were  left  undiminished.  But  Bonaparte 
resented  this  show  of  independence,  and  compelled  Charles  IV. 
to  refuse  his  ratification  of  the  treaty.  Portiigal  liad  to  submit 
to  far  harsher  terms,  and  could  only  puidiaae  peace  bf  the  < 
of  tctiitMy  in  Guiana,  by  a  diaadvaiitagBoaa  tieaqr  of  I 
and  fay  pnyiKnt  of  twenty^^hra  nriilioa  fnutca.  In  tfae 

T^Mula^at  even  constdtbg  tbe  court  of  ^1^1  wfaOe  he 
sold  Louisiana  to  the  United  Statca  fat  spltC  of  his  praniM  not 

to  alienate  it  except  to  Spiiin. 

Godoy,  since  his  return,  liu  1  iViandoned  all  connexion  with  the 
reforming  party.  The  Spanish  Church  was  once  more  pLiced 
in  strict  subjection  to  the  Roman  sec,  from  which  for  a  short 
time  it  had  been  freed.  As  soon  as  Bon,aparte  s,iw  himself 
involved  in  a  new  war  with  England,  he  turned  to  Spain  for 
assistance  and  extorted  a  new  treaty  (Oct.  9,  180.5),  which 
was  still  more  burdcn.somc  than  that  of  1796.  Spain  had  to  pay 
a  monthly  subsidy  of  six  million  fnuiCS»  and  to  enforce  strict 
neutrality  upon  Portugal,  this  involving  war  with  ^tn^mi 
The  last  remnants  of  iu  maritime  power  were  diattcnd  in  tbt 
battles  of  Gtpe  Finisterre  and  Trafalgar,  and  the  Bn^iih  aeiaed 
Buenoa  Aires.  The  popuhir  hatred  of  Godoy  waa  loosed  to 
paaihm  by  thees  dlweteia,  and  Spain  seemed  to  etend  on  the  farink 
ofievohitian.  At  the  head  of  the  oppoeltioa  waaTtadinand, 
the  hdr  to  tlw  tbnme,  as  in^gnificant  aa  his  rival,  bttt  endowed 
with  all  good  qualities  by  the  credulous  favour  of  the  people. 
Napoleon  was  at  this  time  eager  to  humble  Great  Britain  by 
excluding  it  from  all  trade  wnlh  F.iirope.  The  onl\  country  which 
had  not  accepted  his  "continental  system  "  wa.s  Portugal,  and 
he  determined  to  reduce  that  kiiigdum  b>'  force.  It  was  not 
difficult  to  bribe  Goiioy,  who  was  conscious  that  his  position 
could  not  be  maintained  after  the  death  of  Charles,  I\'.  In 
October  1807  Spain  accepted  the  treaty  of  Fontainebleau.  (See 
Portugal:  History.)  The  treaty  was  hardly  concluded  when  a 
French  army  under  Junot  marched  through  Spain  to  Portugal, 
and  the  royal  family  of  that  country  fled  to  Brazil.  Ferdinand, 
whose  wife  had  died  in  1806,  determined  to  imitate  his  rival  by 
bidding  for  French  support.  He  entered  into  secret  relations 
with  Eugene  Beauhariuus,  Napoleon's  envoy  at  Madrid,  and 
went  so  far  as  to  demand  the  hand  of  a  Bonaparte  princess. 
Godoy,  who  discovered  theintiigue,  Indtioed  Chadcs  IV.  to  order 
his  son's  arrest  (Oct.  97,  1S07),  on  tfae  cfaaige  of  plotting 
to  dethione  hia  father  and  to  mutder  hb  nother  and  Godqy. 
The  prince  indeed  waa  ioon  ideeaed  and  aoiemnly  pardoned;  but, 
nwaawldlc^  MiqMleoa  fand  aeiaed  the  opportunity  afforded  by  the 
effect  of  tl^  pnbBc  ecandai  in  lowering  the  prestige  of  the  royal 
family  to  pour  his  tioope  into  Spain,  under  pretext  of  reinforcing 
Junot's  corps  in  Portugal.    Even  this  excuse  was  soon  dropped. 


and  by  Januar,' 


1  I  hruarv  1S08  the  Freni.h  invasiim  had 


l)ccomc  clearly  rc\e.iled  as  one  of  conquest.  Charles  1\'.  and  his 
minister  determined  on  llight.  The  news  of  this  intention,  how- 
ever, excited  a  popular  rising  at  Aranjuez,  whither  the  kinj;  and 
queen  had  ficiic  from  Madrid.  A  raging  mob  surrounded  the 
palace,  claniourinp  for  (lodoy's  head;  and  the  favourite's  life 
was  only  saved  by  Charles  IV.'s  announcement  of  his  abdication 
in  favour  of  Ferdinand  (March  17).  Murat,  however,  who 
commanded  the  French,  rcfus^-d  to  be  turned  aside  by  this  change 
•jf  circurrLstanccs.  He  obtained  from  Charles  IV.  a  1 
that  his  abdication  had  been  involuntary,  and  occu- 
pied Madrid  (March  23, 1808}.  Meanwhile  Napoleon 
bad  advanced  to  Bayonne  on  the  frontier,  whither,  at 
his  ordeis,  Muiat  deapatdied  the  old  Ung  and  queen  and  their 
favouftt*  Godoy.  Tfae  cmpcnr  had  already  made  up  fate  mind 
to  pfaHse  flooof  fab  bntfaenon  the  SpaoMi  thnoe;  but  in  order 
to  addere  tUi  it  waa  neccaiaiy  to  cajole  the  young  king 
Ferdinand  VTI.  and  get  him  into  his  power.  Ferdinand,  instead 
of  retiring  to  Andalusia  and  making  himself  the  rallying  point 
of  national  resistance  had  t^one  to  .Madriil.  where  he  w.\s  at  the 
mercy  of  Murat's  troops  and  whence  he  wrote  grovelling  letters 
10  Napobott.  It  waa  no  diffienlt  matter  lar  the 
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envoy,  General  Savary,  lo  lure  him  by  specious  promise's  to  the 
fmntier,  and  .icross  it  to  Bayonnc,  where  he  was  confronted  with 
his  parents  and  (jmioy  in  a  scene  of  pitiful  dugradalion.  Sirucit 
and  otherwiic  iitsulled.  lie  wai  lorrcd  lu  ri  store  the  crown  to  his 
{atlm,  who  laid  it  at  the  feet  of  Napoleon.  The  old  king  and 
,  peiis!one<i  by  the  French  government,  retired  to  Rome; 
Ferdinuiid  was  kept  for  six  yean  under  strict  military 
It  Talleyrand's  chiLcau  of  Valencay  (see 
fV*  Feuhnamd  VIL,  King  ol  Spain).  On  the  13th  of 
May  Mtirat  announced  to  an  improvised  "  juata  «l  tegency  " 
at  Madrid  that  Napatom  deeind  than  u>  accept  Joseph 
Bon^arte  aa  thdr  kiit. 

Bat  Spanish  loyalty  wu  too  pcabaad  to  b«  dauatad  even  by 
the  airennspiring  pomr  «l  the  Fmeh  cmperar.  Far  the  lint 
jgfffi,  time  Napoleon  found  himself  confronted,  not  by 
terrified  and  selfish  rulers,  but  by  an  infttiiated 
'  p>eople.  The  ri>iing  in  Spain  began  the  popular  move- 
ment  which  ultimately  pros'ed  fatal  to  his  power. 
At  first  he  treated  the  novel  phenumL-nou  xsilii  carUcnii;'. ,  and 
thought  it  stiflicieni  lo  send  his  Itis  prominent  generals  against 
the  rebels.  Madrid  was  easily  taken,  but  the  Spaniards 
showed  great  capacity  for  the  guerrilla  warfare  in  the  provinces. 
The  French  were  repuUed  from  \'alencia;  and  Dupont,  who  h.ui 
advanced  into  the  heart  of  .Andalusia,  was  compelled  to  retreat 
and  ultimately  to  capitulate  with  all  his  forces  at  Baylen  IJt^y 
10).  The  Spaniards  now  advanced  upon  Madrid  and  drove 
Joseph  from  the  capital,  which  he  had  just  entered.  UrJonun- 
atdy  the  insurgents  displayed  less  political  ability  than  military 
courage.  Godoy's  agents,  the  ministers,  were  swept  aside  by 
tba  popular  wmlt«  ud  their  place  was  taken  by  local  jutuas, 
w  eoBDbtaai,  and  then  by  a  cenUtal  junta  fonned  bom  among 
them,  wUdi  tided  dwpotkally  in  the  name  of  the  captive  king. 
InacnnntiydividBd^aBctiBnBlieahwiicattwaainipoMible  to 
eipect  a  wwandttoB  of  tUr^fsar  meaiben  to  bmposc  unity  of 
action  even  hi  a  common  okuae;  and  the  Spanish  rising,  the  first 
fierceness  of  which  bad  carried  all  before  it,  lacked  the  organizing 
force  which  alone  would  have  given  it  permanent  success.  As  it 
was.  Napoleon's  arrival  in  Spain  wa*  enough  to  restore  victory  lo 
the  French.  In  le-i.s  than  a  wci-k  the  Spanish  army  was  broken 
through  and  scattered,  and  Napoleon  reilored  his  brother  in 
Madrid.  Sir  John  .Moore,  who  had  advanced  with  an  English 
army  10  the  relief  of  the  capit.Tl,  retired  when  he  found  he  was 
too  late,  and  an  obstinate  battle,  in  which  the  gallant  general  lost 
his  life,  had  to  be  fought  before  the  troops  could  secure  their  em- 
tnrcatioa  at  Comnna.  Naiwlcon,  thinking  the  work  accom- 
plished, had  quitted  the  Peninsula,  and  Soult  and  Victor  were  left 
tocomplete  the  reduction  of  the  provinces.  The  capture  of  Seville 
waited  in  the  dissolution  of  the  central  junta,  and  the  Peninsula 
ma  only  saved  from  final  anbmission  by  the  obstinate  resistance 
of  Wrfliinhwi  in  Pc»tti|al  and  by  dissensions  among  the  French. 

maiihah  we  Jedana  at  each  otiier,  and  Napoleon'a  plana 
not  Mi  appanved  Iqr  his  iKotlxr.  Joiaph  iriihed  to  ratore 
peace  and  aider  among  his  subjects  in  tha  hope  af  nilmg  an 
indqwndent  nation,  while  Napcdeon  ma  detendaad  to  annex 
Spain  to  his  own  overgrown  empire.  So  far  did  tlMM  disputes  go 
that  Joseph  resigned  his  crown,  and  was  with  difficulty  induced 
to  resume  it.  Meanwhile,  the  iii^s<>lutii):i  of  t!ie  central  junta 
had  given  free  play  to  the  citrcmcr  reforming  panics^  on  the  I4tb 
oi  September  these  met  at  Cadiz,  wllich  tlie  capital  of 

what  was  left  of  independent  Spain. 

The  Spanish  Cortes  had  never  been  so  entirely  suspended  .^s 
the  States-general  of  France,  Philip  V.,  after  suppressing  the 
local  institutions  of  the  crown  of  Aragon,  had  given 
representation  to  some  of  the  eastern  cities  in  the 
general  Cortes  of  Spain.  This  body  had  been 
at  the  beginning  of  reigns  to  swear  lioaiage  to 
the  new  king  and  his  heir,  or  to  confirm  regulttleaa  made 
aa  to  tlw  anccession.  It  sat  in  one  luMiae^  and  waa  compoac^ 
«f  tlia  nobles  and  churchmen  who  fonnad  tlie  great  majority 
of  pDecmaton  chosen  by  the  town  finandls  af  a  limited 
thoagh  varying  numbar  af  towns,  and  of  icpnaentativca 
af  "  UofdooBs."  The  Cwtes  af  tSto  was  consltpctad  on 


these  lines,  but  with  a  very  import.ant  difference  in  the  pro- 
[Kjrlion  of  its  elements.  The  third  estate  of  the  commons 
secured  184  representatives,  who  were  suftkient  to  swamp  the 
nobles  and  the  clergy.  No  intelligent  scheme  under  which  the 
representatives  were  to  be  elected  had  been  fixed.  In  theory  the 
members  of  the  third  estate  had  been  chosen  by  a  process  of 
double  election.  In  fact,  however,  since  much  of  the  country  was 
held  by  the  ftandi,  they  were  often  returned  by  such  natives  of 
the  regions  so  occupied  as  happened  to  be  present  in  Cadiz  at 
the  time.  The  real  power  fell  to  those  of  the  delegates  who  were 
influenced  by  the  new  ideaa.  Unhaf^ily,  they  had  no  aiperienoe 
of  affairs;  and  ttHy  were  perfectly  ready  to  make  a  oanadtntioB 
forSpainon  JacoUn  lines,  without  the  slightest  ngaid  to  the  real 
beliefs  and  hUanaU  of  ^aaisids.  Out  of  these  matcilsh  nothing 
could  be  eipccted  to  OOOW  asccpt  such  a  democratic  constitution 
as  might  have  been  made  by  a  Jacobin  dub  in  Paris.  In  a 
country  noted  for  its  fanatical  loyalty  to  the  Crown  and  the 
Church,  the  kingship  was  to  be  deprived  of  al)  power  and 
inlluence,  and  the  clergy  10  be  e.tcluded  as  such  ftom spaahh 
all  share  in  legislation.  As  though  to  deprive  the CM*'Kirtha 
constitution  of  any  chance  of  l>cing  made  trTcciiM-,""'''-'- 
the  worst  expedients  dictated  by  the  suspicioui  temper  of  the 
Irciiih  convention  of  170°  Wfre  ;ic> Cil.  .Ministers  were 
cxcludeil  from  the  chamber,  thus  rendering  imix>ssiiile  any 
efTetli\e  co-operatioii  between  the  legislature  and  the  executive; 
and,  worst  ol  all,  a  provision  was  introduced  making  members 
of  the  Cortes  ineUgible  for  ra^lectioo,  an  effective  bar  to  the 
creation  of  a  class  of  politicians  possessing  experience  of  affairs. 

The  Spaniards  were  so  broken  to  obedience,  and  the  manlier 
part  of  them  so  intent  on  fighting  the  French,  that  the  Cortes 
wasnotatthetfanansiBted.  Tbesun>resBionof  thoIminisitSMi 
and  the  secularisation  of  tlie  chuxcfa  Isads  messaiss  which 
had  already  been  taken  fay  tha  govaniment  of  the  hitiuding 
French  king  Joseph  at  Hadikh-^paaiad  together  with  much 
else.  But  even  bafow  tlw  new  constitution  was  published  and 
sworn,  on  the  iQlh  of  Ifasch  181 3,  large  numbers  of  Spaniards 
had  made  up  their  mtnds  that  after  the  invaders  were  driven 
out  the  C'or'.t'f,  rir.is;  l-.e  auppres::cii. 

The  libcr.'ition  ot  Si>ain  ci>u|.,l  lusruly  have  been  accomphshed 
without  the  assistance  of  Great  Hritain.  The  story  of  the 
struggle,  from  the  military  point  of  view,  is  told  in  the  article 
I'KNINSi;i.\R  Wah.  In  1.K13  WcUington  determiiiciJ  mi  a 
great  effort.  He  sectored  his  base  of  oi)cratior.s  by  the  capture 
of  Ciudad  Rodrigo  and  Badajoz,  and  at  Salamanca  he  com- 
pletely routed  the  opposing  army  oi  Marmont,  This  victory 
enabled  the  English  general  to  enter  Madrid  (Au^  ts),  Sad 
Joseph  retreated  to  Valencia.  But  further  advance  was  pre- 
vented by  the  concentration  of  the  French  forces  in  the  east, 
and  WcUington  Imtiidit  advisable  to  retire  for  the  third  time 
to  wfaitar  ipaitan  on  tha  Portuguese  frontier.  It  was  duiiBg 
ti»iy  wiafMr  that  Napolson  THKmi  his  first  and  giastcst  wvtftt 
in  tha  telrait  frmn  Moscow  and  the  destncthm  of  his  grand 
army.  This  was  the  signal  for  the  outbmafc  of  the  "  war  of 
libention  "  in  Germany,  and  French  troopc  had  to  be  withdrawn 
from  Spain  to  central  Europe.  For  the  first  time  Wellington 
found  himself  opposed  by  fairly  equal  forces.  In  the  spring 
of  181 ;  he  advanced  from  Ciudad  Rodrigo  and  defeated  Jourdan 
al  Vittoria,  the  battle  which  linally  decided  the  Peninsular 
\V.ar.  Joseph  rrtirc<l  altoRethcr  from  his  kingdom,  and  Welling- 
ton, eager  to  lake  his  part  in  the  great  European  contest,  fought 
his  w.iy  through  the  I'yrcnecs  into  France,  Napoleon,  who  had 
sutTercd  a  crushing  defeat  at  Leipzig,  hastened  to  rccoglUTC 
tlie  impossibility  of  reia.-iii:;g  Spain  by  releasing Fcsdinand VII., 
who  relumed  to  Madrid  in  .March  1814. 

Before  entering  Spain  Ferdinand  had  tmdertaken  lo  maintain 
the  constitution  of  1S12,  and  when  on  the  sind  of  March  1814 
he  reached  Figueras,  he  was  met  by  a  demand  oa  gggigfggf^ 
the  part  of  the  Coitas  that  be  must  accept  all  thtttmrn- 
terms  af  the  oonstitatkn  as  a  conditkm  af  his  laoog-as^vK, 
aitkm  as  Mag.  But  Faidfaiaad  had  aottvbwhis'"^ 
proof  af  tlw  true  teapar  af  tha  nalion.  Ha 


the  ooBstituitaa,  and  waa  supported  in  Us  cefuasl 
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not  only  by  the  army  ant!  the  Church,  bui  by  the  mas-ses. 
There  ran  be  no  doubt  that  Kcr<liMiUid  could  have  ruled 
dcsfjotically  if  he  had  been  able  to  Rovrrn  well.  But,  although 
posscist'd  of  sijme  sarduiiic  huttiuur  and  a  lar>;c  nitvi-surc 
of  cunning,  he  was  base,  and  had  no  real  capacity.  He 
changed  his  ministers  incessantly,  and  on  mere  caprice. 
Governed  by  a  fumnnlla  of  low  ^vourites,  he  was  by  nature 
cruel  as  well  ai  cowardly.  The  govenunent  under  him  was 
thoroughly  bad,  &nd  the  persecutiOQ  of  the  "  Jacobins,"  that 
b  of  aU  thoae  aiupected  ot  Llbccai  sentiment,  fcrodous. 
Plutfad  levidta  took  pbwe,  but  wen  oiily  cnuhcd.  The  nvolt 
irindiovcipofirarcdUBta  iSaowwauiiMaqrniiitnqr.  During 
the  mr  thft  ^Mriaa  cabnalm  had  rcbeUed*  md  mUkn  had 
been  Mot  to  Hippnoi  than.  No  progress  had  been  nade,  the 
service  was  dreadfully  costly  in  life,  and  it  became  intensely 
tuipopular  among  the  troops.  Meanwhile  the  brutality  of  the 
king  A-A  his  ministers  h.u!  hej;jii  to  produce  a  reaction.  Not 
a  few  of  the  officers  held  Liberal  opinions,  and  thi.s  w.a.s  especially 
the  case  with  those  who  had  bL-c:i  |)riv):jfrs  in 
otiSM.  F''*"*^  during  the  war  and  had  been  inociilated  with 
foreign  doctrines.  These  men,  of  whom  the  most 
conspicuous  was  Colonel  Rafael  Riego  i^.v.),  worked  on  '.he  dis- 
content of  the  soldiers,  and  in  January  iHjo  brmigh;  alMv:t  a 
mutiny  at  Cadiz,  which  became  a  re\-olution.  Until  1823  the 
Ung  ws  a  prisoner  in  the  hands  of  a  section  of  his  subjects, 
who  ratotcd  the  constitution  of  iSn  and  had  the  support  of 
the  army.  Hie  history  of  these  three  miseiable  yeaif  cannot 
be  told  onept  at  impoaaibie  kngth.  It  ma  a  men  aaaidiy. 
Hie  libciab  were  divid«l  teto  eub^tctioni,  dbtn^airiMd  bora 
noe  another  by  a  iWag  mb  of  vieleBce.  Any  liipi  of  noder* 
•tJon  on  the  part  of  the  mfmsten  daoeen  fi«n  one  of  them 
waacDough  to  secure  him  the  name  of  "  Servile  "  from  the  others. 
The  "  Ser\Tles  "  proper  look  up  arms  in  the  north.  At  last  this 
Slate  of  affairs  became  intolerable  to  the  French  government  of 
Louis  X\'II1.  .\.s  early  .as  18:0  the  emperor  .Mcxandcr  I.  of 
Russia  had  suggested  a  joint  intervention  of  the  jwwers  of 
the  Grand  Alliance  to  restore  order  in  the  I'eninsula.  and  had 
offered  to  place  his  own  army  at  their  disposal  for  the  purp  isi  , 
rStCoa*  The  project  had  come  to  nothing  owing  to  the  (:r]>[xi- 
grmaaat  sitioii  of  the  Hritish  gn\i:riiir',cnt  and  the  strenui.'jb 
^(y'l''  "'objection  of  Prince  Mettcmirh  to  a  course  which 
would  have  involved  the  march  of  a  powerful 
Russian  force  through  the  Austrian  domim'ons.  In  1823  the 
question  was  again  raised  as  the  main  subject  of  discu.s.sion 
at  the  congress  assembled  at  Verona  (see  Verona,  Congbess 
or).  The  French  government  now  asked  to  be  allowed  to  march 
into  Spain,  aa  Auattia  had  naicfaed  into  Naples,  as  the  man- 
daUMy  «f  the  poim,  for  the  pmpoie  of  piitdng  a  stop  to  a 
state  of  tfamp  pctOout  alike  to  hcndf  and  to  aD  Europe.  In 
■pite  of  the  vigomu  protest  of  Great  Brttahi,  wUdi  saw  in 
this  Afv^^  only  a  pretext  for  reviving  the  traditiorud  Bourbon 
ambitiona  in  the  Peniitsula,  the  mandate  was  granted  by  the 
majority  of  the  f)0wcrs;  and  on  the  7th  of  .\pril  182.5  the  duke  of 
PnactiM'  Angoulfme,  at  the  head  of  a  powerfid  army,  crossed 
tmaaUBm,  the  Bidassoa.  Tlic  result  was  a  startling  prtx)f  of 
the  flimsy  structure  of  Spanish  Liberalism.  What 
the  geiiius  of  Napoleon  had  failed  to  accomplish  through 
years  of  titanic  effort,  Angoulfme  seemed  to  h.ave  achieved 
in  a  few  weeks.  But  the  difference  of  their  task  was 
fuadamenlal.  Napoleon  had  sought  to  impose  upon  Spain 
an  alien  djmasty;  Angoulime  came  to  restore  the  Spanish  king 
"  to  ins  own."  The  power  of  Napoleon  had  been  wrecked  on 
the  resistance  of  the  Spanish  people;  Angouifaie  had  the  active 
support  of  same  Spaniatds  and  the  tadt  co-operation  of  the 
najlMity.  The  Concs^  canying  the  Idng  with  it,  fled  to  Cadiz, 
end  after  a  siegei  auncndered  irith  no  condhiona  save  that  of  an 
aameity,  to  wUch  Fcrdhmnd  eolenmly  iwMte  before  he  wee 
Mat  «nc  htto  the  TnaA  Bncs.  As  was  to  be  eipeeted,  eo 
oath  taken  *  under  eompuUon  "  by  such  •  ans  ms  Bttfe 
binding;  and  the  French  troopa  were  oompdbd  to  witnces, 
with  helpless  indignation,  the  orgy  of  cnid  m/dSm  which 
■  die  protection  of  their  bejmieta. 


The  events  of  the  three  years  from  iRjo-iSr^  were  the  begin- 
ijinR  of  a  sfriL-^  o<  n-r.'.-ii'sic)ns  which  luitui  •.ill  iS:4  On  the 
one  hand  «eio  the  .■•pasiiards  who  desire*!  to  .assimilate  their 
country  to  western  Europe,  and  on  the  other  those  of  them  who 
adhered  to  the  old  order.  The  first  won  because  the  general  trend 
of  the  world  was  in  their  favour,  and  because  their  opponents 
were  bUnd,  contumacious,  and  di%nded  among  themselves. 

If  anything  could  have  recalled  the  distracted  country  to 
harmony  and  order,  it  would  have  been  the  object  !  ><v>n  pre- 
sented by  the  loos  of  all  its cofcnieB on thecwrtincnt  j-^-^^^^ 
of  America.  These  had  already  beoome  f^'nSmCt 
indfpendCBt  dnring  the  death-atrug^  of  the  Spanish 
moandqr  wiA  Napoleoa,  and  the  recognition  of  their  bde- 
pcndcDce  ie  jvn  was,  tat  Great  Britain  at  least,  merdy  fa 
question  of  time.  \  lively  trade  had  grown  up  between  Great 
Britain  and  the  rc\'o!tcd  colonics;  but  since  this  commerce, 
under  the  oiloi-.i.il  laws  of  Spain,  wils  technically  illegitimate, 
it  w;is  at  the  mercy  of  the  pirates,  who  pro\c<l  upon  it  under 
the  aegis  of  the  Spanish  llig,  without  there  being  any  possibility 
of  claiming  redress  from  the  Spanish  government.  The  de- 
cision of  the  iKJwrrs  .it  the  i  n' jr^cjs  of  \  crona  to  give  a  free 
hand  to  France  in  the  matter  of  intervention  in  Spain,  gave 
the  British  government  its  opportunity.  When  the  invasion  of 
Spain  was  seen  to  be  inevitable.  Canning  had  informed  the 
French  government  that  Great  Britain  would  not  tetaate  the 
subjugation  of  the  Spanish  colonics  by  foreign  foreB>  A  tie- 
position  of  the  powers  of  die  Ound  Alliance  to  oome  to  the 
aid  of  Spain  in  this  matter  was  eountcred  by  the  fuKm  meaaage 
of  President  Ifonne  (De&  a,  1813),  la^ng  the  veto  of  the 
United  Statee  00  any  hitcrfmnoe  «f  oooccrted  Europe  hi  the 
aflazn  of  the  American  continent.  The  empire  of  BrasS  and 
thenpuUkeef  Ueiico  .and  Colombia  were  recognized  by  Great 
Britein  hi  the  (oOowihg  year;  the  recognition  of  the  other  states 
was  only  postponed  until  they  shoidd  have  given  proof  of  their 
stability.  In  announcing  these  farts  to  the  House  of  Commons, 
(Iwrge  Canning,  in  a  phrase  that  became  famous,  declared 
that  he  had  "  called  a  new  wo.ld  into  existence  to  redress  the 
iialance  of  the  old  "  .and  th.lt  "  if  France  had  Spain,  it  AouU 
<:i.  least  be  Spain  without  her  colonics." 

In  Sjiaiii  ifu-lr,  tutored  by  misfortune,  the  efforts  of  theklngiB 
ministers,  in  the  latter  part  of  his  reign,  were  directed  to  re- 
storing order  in  the  finances  and  reviving  agriculture  RtacOaaary 
and  industry  in  the  country.  The  king's  chief  Bitanau  m 
difficulties  lay  in  the  attitude  of  the  extreme  mon-  ■^»*^- 
archists  {Apostclicos),  who  found  leaders  in  the  king's  brother 
Don  Carlos  and  his  wife  Maria  Frandsca  of  Braganza.  Any 
tendency  to  lietca  to  Jibcml  coiuada  was  denounced  fay  them 
as  wuokiMra  and  nek  by  demands  lor  the  leatoratiaii  of  the 
laquii&iaii  tad  by  the  otgenaation  of  ahoohtirt  deraoo- 
st  rations,  and  even  revolts,  such  as  that  which  broke  out  te 
Catalonia  in  1828,  organised  liy  the  "  supreme  junta  "  set  up 
at  Manrcsa,  with  the  object  of  freeing  the  king  from  "  the  dis- 
guised Liberals  who  swayed  him."  Vet  the  absolute  monarchy 
would  probably  have  la-sted  for  long  if  a  dispute  ,as  to  the  suc- 
cession had  not  thrown  one  of  the  mon.archic;d  parties  on  the 
support  of  the  Liberals.  The  king  had  no  surviving  (j„,rtto»  tt 
children  by  his  first  three  marriages.  By  his  tAvSmci- 
fourth  marriaRe,  on  the  nth  of  December  iSjq,  Tin 
with  Maria  Christina  of  Naples  he  had  two  daughters.  ^2252' 
According  to  the  ancient  law  of  Ca,stilc  and  Leon 
women  could  rule  in  their  own  right,  as  is  shown  by  the 
examples  of  Urraca,  Berengaria,  and  Isabella  the  Catbohc  In 
Aragon  they  could  transmit  the  right  to  a  husiband  or  son. 
Philip  V.  had  introduced  the  Salic  Law,  which  confined  the 
sucoeiaion  to  males.  But  hb  law  had  been  revoked  in  the  Cortes 
in  1789  by  Chaiks  IV.  The  tevocatioa  had  net 
been  promulgated.  Under  the  tnflnence  of  Uaxia 
Chiistina  Ferdinand  VOL  fomaily  pmnulgatcd  it  fiiirei  HT. 
at  the  dose  of  Us  Kfe,  after  some  hesitation,  and  Ommh 
amid  many  intrigues.  When  he  died  on  the  29th  of  ***** 
September  1833,  his  daughter  Isabella  II.  was  proclaimed 
with  licr  mother  Maria  Christmaaa  regent. 
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The  Immediate  result  of  the  dead  king's  decision  was  to  throw 
Spain  back  into  i  ptriin!  of  squalid  anarchy.  Maria  Christitia 
would  have  ruled  dc&|:x>ticaily  if  she  could,  anil  began  by  an- 
nouncing that  material  changes  would  not  bi-  made  in  the  method 
of  government.  But  the  Conservatives  preferred  to  support 
the  late  king's  brother  Don  Carlos,  and  they  had  the  active  aid 
«f  the  BaaqucSt  «lw  iearfld  ior  their  local  binduMi,  ■od  of  the 
moiinHlnOTi  of  N»nin,  AniOB,  rit«ln«h  ud  Vakacta,  «lw 
vm  either  quite  cferied,  or  ute  kad  becane  attadied,  daring 
the  TVeiidi  inTHioii  ud  tlie  tiwdilet  of  tin  tdga  of  Ferdinand. 

to  a  life  of  gufrriUero  adventure.  Maria  Christina 
had  the  suppwrt  of  the  army,  and  the  control  of 
the  machinery  of  government;  while  the  mass  of  the 
people  passively  submitted  to  the  powers  th.at  were,  while  as 
far  as  possible  cluiiin;r  their  onlcrs.  The  rcj-crit  s<K)n  found 
that  this  was  not  er.ouKh  to  enable  her  to  resist  the  .iclive 
hostility  of  the  Carli.sts  and  the  intrigues  of  their  clerical  allies. 
She  was  eventually  driven  by  the  necessities  of  her  position 
to  sobooit  to  the  establishment  of  parliamentary  institutions. 
Ske  advaaoMl  ooljr  iriHa  ioned,  lim  by  the  need  for  buying 
aapport,  tad  then  with  the  baynoet  at  her  bade.  Pint  the 
Ustoik  Coctaa  was  aaBaaaaedi  Umb  ia  April  1(34,  aader  dw 
tefluence  of  the  mimMer  MaitiaeadieLB  Roia,  a  charter  (fistalwlt 
Real)  was  issued  establishing  a  Cortes  in  two  Estomenlos  or 
Estates,  one  of  senators  (prdcerrs)  and  one  of  deputies,  but  with 
no  rights  save  that  of  pctiiinn,  .ind  absolutely  dependent  on  !he 
Crown.  This  constitution  was  tar  from  satisfyinK  the  .idvan<  eii 
Liberals,  and  the  supporters  of  (  hri.stina  known  as  (  riWiiii  r 
— broke  into  two  sections,  the  Modtrados,  or  Moder:itis,  .md 
Frofressislas  or  Exaiiados,  the  Progressists  or  Hot  hi  ads. 
In  .\ugust  i8j6  a  Bilitaiy  revolt  at  llie  palace  of  (iranja 
in  the  UUi  above  Sefovb  dnove  the  regent  by  sheer 
'viokaoa  to  aoocpt  a  dMBOoalic  cooaUtutioOt  baaed 
OD  that  ol  tSta,  wUdt  waa  iMoad  i»S7'  Mcaa- 
CriadnoaaadCadistas,  the  mirwiaw  of  the"  Lfflicrales  " 


and  "Serviles,'*  were  fighting  out  their  quarrd.    In  1835 

a  violent  outbreak  against  the  monastic  or  lurs  took  place. 
In  some  cities,  notably  in  Barcelona,  it  was  actumpaiiied  by 
cruel  massacres.  Though  the  measure  was  in  itself  repugnant 
to  Maria  Christina,  the  presiiing  needs  of  her  government  com- 
pellctl  her  to  Luiise:U  when  Juan  .Mvarez  y  Mcndizabal  (1790- 
1853),  a  minister  of  Jewish  descent,  forced  on  her  by  Liberals, 
ifffllii''— ^  the  monastic  lands  and  used  them  for  a  fiaaadal 
operation  whidi  brought  some  relief  to  the  treasury. 

The  Cariisi  War  lasted  from  the  bc^nning  of  Isabella's  reign 
till  1840.  At  fmlL  the  CarBats  were  feeble,  but  thqr  fatheied 

atrength  during  the  dkputea  among  the  Criatiaoo. 
jjj^       Their  leaders,  Tomaa  Zumalacarregui  in  Biscay  and 

Navarre,  and  Rjunon  Cabrera  in  Valenda,  were  the 
ablest  Spanianls  of  their  time.  Tlic  war  was  cssenlially 
a  guerriiieros  siruRglc  in  which  the  mounLaincxrs  held 
their  ground  among  the  hills  a^^ainst  the  insufficient,  ill- 
appointed,  and  mostly  very  ill-led  armies  of  the  government, 
but  wire  unable  to  lake  the  fortresses,  or  to  csiabUsii  tlieni^elves 
in  central  Spain  south  of  the  £bro;  though  they  made  raids  as 
far  aa  Andalusia.  At  last.  In  Aagnat  i8jg,  exhaustion  brought 
tha  Baaques  to  reccgniae  tba  gDvanunent  of  Queen  Isabella 
Igr  tbe  convention  of  Veigua  in  tatant  ior  the  confinaatiaB  of 
tkeir  priniavH.  Tlw  gDmaiaait  waa  then  able  to  eqid 
Cabsentbon  Valenda  aad  Catalonia.  Otaat  Britain  and  Fiaaoe 
gave  some  help  to  the  young  queen,  and  their  intcrvaathm 
availed  to  bring  a  degree  of  humanity  into  tbe  struggle. 

Maria  Christina,  who  detested  the  pariiamentary  institu- 
tions which  she  had  beer.  force<l  to  accept,  was  always  ready 
HttoHmaa  to  nullify  them  by  intrigue,  and  she  w.is  helped 
Ktfatyof  by  the  Modcrados.  In  t8.ti  the  regcn'  and  the 
Ba^aflf*'  ModcTiidos  made  a  law  which  deprived  the  towns  of 
the  right  of  electing  their  councils.  It  was  resented  by  the 
Liberals  and  provoked  a  military  rising,  headed  by  the  most 
popular  of  tbe  CriMfaw  generals,  Baldomero  EaparienK  The 
qaoot  r«gent  having  been  compcJled  to^ilgn  a  decree  Ohfany 
nvoldac  tha  law,  laiiSBad  aad  loft  for 


declared  regent.    He  held  ofiire  till  during  an  agitated 

pcriixi,  in  which  the  Carltsts  reapjiearcd  in  the  north,  muti- 
nies were  common,  and  a  barbarous  attempt  was  nrnde  to 
kidnap  the  young  queen  in  her  palace  on  the  night  of  the  7th 
of  October  184 1.  It  waa  ooly  defeated  by  the  haid  fighdag 
of  eighteen  of  tbe  palace  guaids  at  the  head  of  the  taalD  atair. 
case.  In  1843  £a|iazteni,  a  man  of  much  personal  ooango  and 
ol  Htfal  energy,  taut  of  no  political  capadty,  was  CKpdled  by 
a  BiBftaiy  tUag,  pmmotad  by  a  combination  of  discontented 
Libenb  and  the  Moderates.  The  queen,  though  only  thirteen 
years  old,  wa.s  declared  of  age. 

The  reign  of  Q"''*'"  Isabella,  from  1843  till  her  expulsion  in 
J 868.  was  a  prolongation  of  that  of  her  mother  s  regency,  it 
was  a  confused  contlirt  between  the  constant  atltnipt  _  .  . 
of  the  court  to  rule  despotically,  with  a  mere  f,,j,jj],  n 
pretence  of  a  ("orte^^,  and  the  growing  wiph  of  the 
Spaniards  to  possess  a  parlianuntary  government,  or  at  leatt 
the  honest  an<l  capable  government  which  they  hoped  that  a 
parliament  would  give  them.  In  1845  the  Moderates  havlag 
deoeived  their  LUmal  alliea,  fevised  the  ooastitutian  of  tSiJ 
and  United  the  freedom  it  gave.  Their  chief  leader,  General 
Sanaai  Naivaea,  had  for  hla  gniding  prindph;  that  government 
must  be  conducted  by  the  stick  and  by  hard  hitting.  In 
1846  Europe  was  scandalized  by  the  ignominious  intrigues 
connected  with  the  young  queen's  marriage.  I.>ouis  Philippe, 
kirj;  of  the  French,  saw  in  the  marriage  of  the  rfc# 
N  '  limc  queen  a  chance  of  reviving  the  family  allianr;- "■!'<>•»'«* 
■.\  hTi  h  had.  in  the  ;Si;li  century,  botmd  Bourbon 
Spain  to  Bourbon  France,  The  court  of  Madrid  was  rent  by 
the  intrigues  of  the  French  and  the  English  factioits;  the  former 
planning  aa  alliance  with  a  son  of  the  French  king,  the  latter 
favoofing  a  prince  of  the  honae  of  Coburg,  I'he  episode  of  the 
Spaaidi  aiarriages  f oraas  an  laipartaat  inddeat  In  the  hiatmy 
of  Ewope;  lor  It  hialia  the  uauae  tariUt  between  the  two 
western  Liberal  powers  and  accelerated  the  downfall  of  tbe 
July  monarchy  In  France.  There  can  be  no  doubt,  in  spite  of 
the  apology  for  his  action  publisher!  hy  Oiiir.ot  ir.  his  nienioirs. 
that  Louis  Philippe  made  a  dtiiberatc  attempt  to  overreach 
the  British  guvtriitneiit ;  and,  if  the  attempt  issued  in  disaster 
to  himself,  this  was  due.  not  to  the  failure  of  his  Statecraft  so 
much  as  to  his  neglect  of  the  obvious  (actor  of  human  nature. 
Palmerston,  on  behalf  of  Great  Britain,  had  agreed  to  the 
principle  that  the  queen  shotild  be  married  lo  OBOOf  her  Bourbon 
cousins  of  the  Spanish  line,  and  that  the  younger  sitter  abouM 
marry  tbe  duke  of  Montpensier,  son  of  Louis  Philippe,  bat 
not  tiU  the  birth  of  aa  heir  to  the  throne  ahoald  have  obirfated 
the  danger  of  a  Roach  prince  waariag  the  oown  of  Spain. 
I.ouLh  Philippe,  with  the  aid  of  the  qoeen-mother,  succeeded  in 
forcing  Isabella  to  accept  the  hand  of  Don  Francisco  d'Assisi. 
her  cousin,  who  w.is  noiiiriously  incapable  of  having  heirs;  and 
on  the  same  day  the  jdungi  i  sister  w.as  married  to  the  duke  of 
Montpensier.  The  queen's  marriage  was  miserable;  and  she 
consoled  herself  in  a  way  which  at  once  made  her  court  the 
sL.itidal  of  Kuro()e.  anil  upset  the  French  king's  plans  by  pro- 
viding the  throne  of  Spain  with  healthy  heirs  of  genuine  Spanish 
blood.  But  laddentally  the  scandals  of  the  palace  bad  a  large 
and  unsavoury  part  in  the  poUticsltroublea  of  ^win.  Maivaes 
brought  Spain  thnoi^  the  troaUed  icwolntloBaiy  ycaia  ti4i 
and  184Q  without  aeikMia  dbtnrbance,  but  hb  ewn  twatabia 
temper,  tbe  iaoeaaant  bitifguca  of  the  palace,  aad  the  iaahflity 
of  the  Spaniards  to  form  lasting  political  pertka  made  good 
government  impossible.  The  leaders  on  aU  sides  were  of 
small  cajiarily,  In  1854  another  series  of  oullircaks  began 
which  almost  ended  in  a  revolution.  Liberals  and  discontented 
Moderates,  supported  as  usual  by  troops  led  into  mutiny 
by  olTirers  whose  chief  object  was  promotion,  imposed  some 
restraint  on  the  queen.  Another  revision  of  the  constitution  waa 
undertaken,  though  not  carried  out,  and  Etpartcro 
was  brought  from  retirement  to  head  a  new  t 
meat.  But  the  coalition  sooa  bcoike  up.  Eaparteio 
waa  overthrown  by  General  LeopeiU  ODoandl«  whoi  hi  1S58 
fonnad  the  Uaioiv.Liberal  ndnlatry  wfaicfa  did  at  last  give  Spafa 
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§*•  ytm  of  biriy  good  ■ovcnmwBt.  A  lumiiwfiil  ww  in 
Ifoncoo  in  1859  flattered  the  pride  of  tbe  Sptnlaids,  and  the 
ooantry  began  to  make  real  progreaa  towaids  prosperity. 
In  1863  the  old  scene  of  confusion  was  renewed.  O'Donnell 
was  dismissed.  For  the  next  five  years  the  political  history 
of  Spain  \v.ii  thu  slury  of  a  blind  attempt  <.>n  the  part  of  the 
queen  to  rule  licspotically,  by  the  help  oi  rcc  klcs-s  adventurers 
^  oi  mean  capacity,  and  by  bruie  violence.  The 
t^t^H^'  op^Mrjiiion  took  the  form  of  successive  military 
outbreaks  accomp.inii  ti  by  murder,  liini  supjircssc  il 
by  massacre.  In  1868  the  gc<vcrnment  of  Qulcu  IsiibcUa 
OoUapaed  by  its  own  rottenness.  She  had  even  lost  the  mob 
popularity  which  she  had  once  gained  by  her  jovial  manners. 
AH  men  of  puliiical  influence  were  either  in  open  opposition 
or,  when  ihcy  belonged  to  the  Conservative  parties,  were  holding 
aloof  in  disgust  al  tbe  predominance  of  the  queen's  favourites, 
Goocalea  Biabo,  a  mere  ruffian,  and  Marfori,  her  itewaid,  wluMe 
poiitioa  in  the  pnlaoe  «M  perfectly  well  Itnown. 

In  September  1868  Die  iqiiadKMi  at  Cadia  under  the  oonunand 
«(  Adnuil  Topets  mutiniad,  umI  its  actioD  ma  the  ligul  for  a 
general  wwirion  One  faOaitt  mw  aude  for 
the  queen  at  die  bddge  of  Akoiea  in  Aodalnda  by 
Genml  Pavia,  who  was  horribly  wounded,  but  it 
was  an  exception.  Gonzales  Brabo  deserted  her  in 
a  panic.  She  went  into  I'xili-,  .inr!  hir  rripn  ended.  The 
Revolution  of  i86S  nai  the  litst  opciiiy  atiti  avowedly  ilirctled 
against  the  dyiiasiy.  It  became  a  familiar  saying  that  the 
"  spurioiis  race  of  I)ourl>on  "  had  <li.sappoarctl  for  ever,  and 
the  country  '.\ nb  tailed  uixjii  lo  make  a  new  and  a  better  (jovern- 
mcnt.  But  the  history  of  the  six  years  from  September  1S6H 
to  December  1874  proved  thai  the  polit^ical  incapacity  of  the 
Spaniards  had  not  been  cui^ed.  There  was  no  definite  idea  any- 
where as  to^ow  a  substitute  was  to  be  found.  A  Republican  party 
had  been  formed  led  by  a  few  profeaaora  and  coffee-house 
p^<rtaii»,  irith  the  mob  of  the  towns  for  ita  support,  and  having 
as  ita  BMMtthpicce  Don  Entilio  Castelar,  an  honest  man  of 
cmUUe  fluency.  The  mass  of  the  Spaniards, 
however,  were  not  piepued  for  a  zcpulilic.  Be- 
'•idet  than  were  the  vuioua  moiiBidiieal  putiiti' 
Uwil^'Miiitei.who  wished  for  the  wttantka  of  the 
queen's  eon  wftb  a  regency,  the  partisans  of  the  widower  king 
consort  of  Portugal;  those  of  the  duke  of  Montpensier;  the 
Carlists;  and  a  few  purely  fantastic  dreamers  who  wotdd  have 
given  the  crown  to  the  aged  Espartero.  The  real  power  was 
in  the  hands  of  the  military  politicians,  Francisco  Serrano  {q.t.) 
and  Juan  I'rim  (1^  i.  l.who  kepi  order  by  meansoflhc  army.  A 
constituent  Cones  was  assembled  in  i860,  and  decided  in  favour 
of  A  monarchy.  Serrano  w.-us  declared  regent  until  a  king 
,  could  be  found,  and  it  proved  no  easy  task  to  lind 
one.  Ferdin.and  of  Portugal  declined.  Montpensier 
was  supjjosc-d  to  be  unwelcome  to  Napoleon, 
and  was  imposed  by  Prim,  who  had  also  committed  himself 
to  the  prophecy  that  the  Bourbons  would  never  return 
to  Spidn.  Attempts  to  End  a  candidate  in  the  Italian  family 
failed  at  first.  So  did  the  first  steps  taken  to  find  a  lung  in 
the  house  of  HohenzoUcrn-Sigmaringen.  When  the  desired 
nder  waa  again  aotight  in  tliia  family  in  1870,  tlie  acoq>tance 
ef  the  «liar  ligr  Pthice  Leopold  proved  the  immediate  cause 
of  the  Franco-German  War,  in  which  S^ain  had  a  namw 
1  ■!■<»»  »f  escape  of  l>cing  entantfed.  At  bit,  in  August  of 
1870,  Frinoe  Amadw  of  StMf,  aeoond  son  «f  Vkter 
M*  Emmanuel  II.,  consented  to  heoome  candidate^  He 
was  elected  on  the  .?rd  of  November.  On  the 
of  December  1870,  on  the  very  day  on  which  tbe  new  king 
reached  Carthagena,  Prim  was  murdered  by  winiini  who 
were  never  discovered. 

The  nominal  reign  of  .\madeo  lasted  till  February  1873. 
It  was  a  scandalous  episode.  I'hc  Italian  prince  had  put  him- 
self into  a  thoryaghly  faUc  )H)sition,  in  which  ihe  nearest 
approach  to  friends  he  Lould  lind  were  intriguing  politicians 
who  sought  to  use  him  as  a  tool,  and  w  here  every  man  of  honest 
ptinciplcSi  royalist  or  rqiublican,  looked  upon  him  as  an  in- 
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trader.  TheCailktabegBntoooBectinthemoantaina. 
lican  atftetiiM  went  on  in  tlie  towns.   At  last  a 
regard  to  the  officering  of  tbe  artillery  gave  the 
king  an  honourable  excuse  for  resigning  a  throne  '^^ . 

on  which  both  he  and  his  wife  had  been  treated 
with  the  utmost  insolence. 

The  Republicans  entered  the  place  he  left  vacant  simply 
because  there  was  nobody  to  oppose  them.  Until 
of  the  following  year  the  country  was  gi\en  up 
to  an.archy.  The  Republicans  had  undertaken  to,^ 
alH>lish  the  conscription,  and  many  of  the  soldiers, 
taking  them  at  their  word,  disbanded.  The  Carlists  increased 
rapidly  in  numbers,  and  were  joined  by  many  Royalists, 
who  looked  u[Kin  them  as  the  last  resource.  Bands  of  ruffians 
calling  themselves  "  volunteca  of  liberty  "  were  found  to  defend 
the  Republic,  and  to  tervoiise  society.  A  new  Coitcs  was 
collected  and  proved  a  mere  coMcrtiw  of  hysterical  mattm 
Thne  presidenta  mooeeded  one  another  wku  a  inar,  K  y 
Margall,  Salmeroa  and  Castdar.  MisistTies  changed  every  fev 
days.  As  the  RepobBc  waa  to  he  federal  when  finuy  angaiiieed 
many  parts  of  Sptdft  proceeded  to  act  independently.  One 
party  went  beyond  federaHsm  and  proposed  to  spilt  Spain 
into  cantons.  The  Cantonalists,  who  were  largely  galley 
slaves  and  deserters,  seized  the  important  harbour  of  Cartha- 
geii:i  iuii'  the  ships  in  it.  The  ships  were  taken  out  i  f  their 
hands  by  the  IJritish  and  Cicrman  squadrons.  The  spectacle 
of  anarchy,  and  the  stopi>age  in  payment  of  taxes  frightened 
the  Krpiibliran  drpmics  into  some  approach  to  sanity.  Sal- 
meron  allowe<l  deneral  I'avia  to  restoie  order  in  .Andalusia. 
When  he  gave  place  to  Castelar,  the  eloquent  Republican 
deputy,  who  was  left  unchecked  by  the  lecess.  f^^ff^ft^ 
threw  all  his  most  eagerly  avowed  principles  to  thcp^^^j^^^ 
wind,  raised  a  great  conscription,  and  provided 
the  means  of  reducing  Carthagena  and  pushing  the  war  against 
t  he  CarlisU  with  vigour.  When  the  Cortes  met  again  in  January 
1874,  the  extreme  parties  voted  against  Castelar  on  the  jrd 
of  the  month.  Hereupon  General  Favia,  the  governor  of 
Madrid,  turned  the  Cortct  into  the  alreeta,  to  the  relief  of  all 
lane  men  iii  the  oouatiy.  '  Sedew  waa  appointed  as  head  of 
the  cneutfan^  ead  waa  naiidjr  envlagred  duiiiit  the  year  hi 
elbtu  t»  save  BflMMi  fcmn  falliag  mto  the  heada  ef  the  Cailittt. 
It  had  now  beoeme  dear  that  the  reatoiMioo  ol  Bouibou 
in  the  person  <rf  Don  .\lphonso,  Isabclla*s  son,  waa  tbe  only 
way  of  securing  a  final  settlement.  His  civilian  Alfkamtu 
agents  would  have  prefcrrcfl  to  see  him  brought  in  XII.  Kl^, 
by  a  Cortes.  But  on  the  -o  li  of  December  1874 
(jencral  -Martinez  Campos  caused  him  to  l>c  proclaimed  king 
at  Murvicdro  by  a  brigade  of  troops,  and  the  e.xaniplc  there 
set  was  followed  everywhere.  Don  .Alphonso  XII.  landed  in 
Barcelona  on  the  lolh  of  January  ks75. 

The  Restored  Mttruirihy,  1874-igoo. — The  first  act  of  Alpbonso 
was  a  royal  decree  confirming  the  appointment  of  Canovas  del 
Castillo  as  prime  minister.  A  strong  Conservative  administra- 
tion was  formed,  to  which  Canovas  admitted  some  men  of  the 
old  parties  of  Queen  Isabella's  reign  side  hf  eide  with  men 
who  had  played  a  part  in  the  Revolution  beMre  they  became 
his  active  auziliaiies  in  the  Alpbonsist  propaganda  in  187a 
and  1873.  Thia  caUnet  gave  its  chief  attention  for  fifteen 
months  to  the  padfication  of  the  Pwiinaiila,  edepdag  a  Con- 
aervative  and  Cfetholic  policy  whU~ 
aa  the  ^ait  diiplay  of  military  leaoMTces  to  I 
hue  adbeicnta  and  prestige  from  the  momait  that  hb  oousIb 
leacbed  Madrid.  The  Church,  the  nobility  and  the  middle 
classes  soon  pronounced  for  the  new  state  of  things.  The 
Alphonsisl  armies,  lei!  by  Marshals  Cani^x^  and  Jovellar, 
swept  the  Carlist  bands  from  the  right  bank  of  the  F^bro  to  the 
Pyrenees,  and  took  their  last  strongholds  in  the  eastern  pro- 
vinces, Canta^neja  and  Seo  de  Urgel.  Not  a  few  of  the  Carlist 
leaders  accepted  bribes  to  go  abroad,  and  others  put  their 
swords  at  the  disposal  of  the  government  for  employment 
against  the  Cuban  rebels.  I'hen  all  the  forces  of  King  Alphonio 
under  Maobal  Qucaada  gradually  closed  round  tbe  remaipdcr 
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erf  the  Carltst  army  in  Navarre  anr!  in  the  B»squc  Provinrrs 
at  the  beginning  of  t  I  h<'  yi)i:nK  king  himself  was  prese  nt 

at  the  close  of  the  campaign,  which  sent  his  rival  a  fugitive 
menu  the  Fiench  frontier,  with  the  few  tkounnd  foiowet* 
who  had  dung  to  Us  cause  to  the  very  end. 

Directly  tht  OuUst  Wu  was  over,  the  govemnunt  ONd  part 
of  the  larie  unqr  at  its  di^onl  to  Niafofoe  the  tioops  which 
n*CMM  had  been  Sitting  the  Qibui  iimiigMtts  ilaoe  1869. 
Immmp    Marshal  Jovellar  was  sent  out  to  Havana  as  governor- 

general,  with  Marshal  Martines  Campos  as  com- 
Bnodcr-in  chief  of  the  forrcs.  In  about  eighteen  months 
tbqr  managed  to  drive  the  rebels  into  the  eastern  tlLstric  ls 
oi  the  island,  Puerto  Principe  and  Sttntiago  de  Cuba,  and 
faldlicc<l  all  but  a  few  irreconcilable  chiefs  to  accept  a  con- 
vention that  l>ecamc  famous  under  the  name  of  the  {>eace 
treaty  of  Zanjon.  Marshal  Campos,  who  very  soon  succce<kd 
Jovellar  as  governor-general  of  Cuba,  for  the  first  time  held 
out  to  the  loyalists  «t  the  island  the  peospea  of  leioiat,  faiicr 
tveatment  at  the  kandi  ol  the  mother  cotwtiy,  a  moie  Bbafal 
taitf  to  pronote  thdr  trade,  and  adfrfMwanMiit  as  the 
cmming  stage  of  the  new  poUcy.  Re  aho  agnad  to  respect 
the  freedom  of  the  maroons  who  had  fled  from  their  masters 
to  join  the  Cubans  during  the  ten  years'  war,  and  this  led  to 
Spain's  very  soon  granting  gradual  emancijwition  to  the  re- 
mainder of  the  slaves  who  had  stood  by  ihcir  owners.  Marshal 
Campos  was  not  allowed  to  carry  out  his  liberal  and  concili- 
ator>'  policy,  which  the  reactionary  party  in  the  colony,  fl 
partido  espanol,  resented  as  much  as  their  allies  in  the  Peninsula. 

Though  much  of  his  time  and  energies  had  been  devoted  to 
the  re  atablfahment  of  peace  at  home  and  in  the  colonics 

from  187s  to  1S80,  SeOor  Canovaa  had  diqilayed 
-*"**    coMidwaMB  metMtf  and  naofattioB  hi  the  re- 

orBuiatloa  of  the  maaardqr.  Until  he  feh  sure 
of  the  early  termination  of  tlw  atroggle  with  the  pretender,  he 
ruled  in  a  dictatorial  manner  without  the  assistance  of  parlia- 
ment. Royal  decrees  simply  set  a.sidc  most  of  the  legislation 
and  reforms  of  the  Spanish  Revolution  Universal  suffrage 
alone  was  respected  for  a  while  an<l  used  .i-,  the  means  to  r.ill 
into  existence  the  t'lrst  Cortes  of  the  Rcstoral inn  in  jHyh.  The 
electors  proved,  as  usual,  so  rl<M-ilc,  and  they  were  so  well 
lundled  by  Ihc  authorities,  that  Canovas  obtained  a  parliament 
with  great  majorities  in  both  houses  which  voted  a  limited 
franchise  to  take  the  place  of  univen>;il  suffrage.  Immcdi- 
atsiy  afterwards  tlisy  voted  the  constitution  of  1876,  which 
was  virtually  a  sort  of  compromise  between  the  oonstitutioa 
of  1845  the  reign  of  Xashdia  md  the  prfnclplea  «f  the  demo- 
cratic constitution  of  the  Revolution  In  iDAo.  For  instance, 
liljerty  of  consLiem  c.  tsLnblishi-d  for  ihu  lirst  time  in  i860, 
was  reduced  to  a  miiiiniuin  of  toluration  (or  I'rulestaiil  worship. 
Schtx)ls  and  cemeteries,  but  with  a  strict  prohibition  of  propa- 
ganda and  outward  signs  of  f^iith.  Trial  by  jury  was  abolished, 
on  the  plea  that  it  had  not  worked  proix-rly.  Liberty  oi 
associations  and  all  public  meetings  and  demonstrations  were 
kept  within  narrow  limits  and  under  very  close  surveillance 
of  the  authorities.  The  municipal  and  provincial  councils 
were  kept  in  leash  by  intricate  laws  and  regulations,  much 
memMiBg  thoae  of  France  under  the  Second  Empire.  The 
pditical  aa  well  as  the  admfaristratWe  life  of  the  coontiy  was 
absolutely  in  the  hands  of  the  wire-pullers  in  Madrid;  and  their 
local  agents,  the  governors,  the  mayors  and  the  electoral 
potentates  styled  los  Ctiritpir.':,  wen-  all  (  feature';  of  the  minister 
of  the  interior  at  the  head  of  C.astilian  centr.-dization.  The 
constitution  of  1876  had  createtl  a  new  senate,  of  which  half 
the  members  were  cither  nominees  of  the  Crown  or  s;it  by 
right  of  office  or  birth,  and  the  other  half  were  elected  by  the 
pro\'inres  of  the  Peninsula  and  the  colonies,  the  clergy, 
th(  universities  and  the  learned  societies  and  academies.  The 
House  of  Duties,  composed  of  4J6  nenbers^  was  elected  by 
the  limited  franchise  system  in  Spsin  and  by  an  even  more 
restricted  fraacUse  hi  the  coiooies,  iive<tbctfas  of  the  colonlits 
being  deprived  of  reprsientatton.  Vnm  the  beginning  of  the 


time  the  Richelieu  of  Alphnnsn  XII. 's  reign,  established  a  system 
(if  RDvernment  whi<  h  Listed  lor  a  quarter  of  a  century.  He 
encouraged  the  men  of  the  Revolution  who  wanted  to  bow  to 
accomplished  facts  and  make  the  best  of  the  restricted  anooat 
of  liberty  remaining,  to  start  afresh  in  national  politica  as  a 
Dynastic  liberal  party.  From  the  moment  that  aach  former 
revolutionists  as  Ssgssta,  UUoa,  Leon  y  CaatiUo,  Camacho, 
Ahmso  Martines  and  the  narqnis  de  la  Vega  de  Annijo  de- 
clared that  they  adhered  to  the  Restoration,  Canovas  did  not 
object  to  their  saying  in  the  same  breath  that  they  would 
enter  the  Cortes  to  defeni!  .is  much  a.s  [vi.s.sible  whjlt  they  had 
achieved  ciuring  the  Revolution,  .inrl  to  protest  and  agitate, 
legally  and  pacilically,  until  they  succeeded  in  re-est.il)lishing 
some  day  all  that  the  tirsi  cabinet  of  Alphonso  XII.  had  altered 
in  the  Constitution  of  i.s6cj.  The  premier  not  only  approved 
Sagasta's  efforts  to  gather  round  him  as  many  Liberals  and 
Democrats  as  |H>!<sibIc,  but  did  not  even  oppose  the  return 
of  Emilio  Castclar  and  a  few  Republicans.  He  also  counte- 
nanced the  presence  in  the  Cortes  for  the  litst  time  o(  15  senators 
and  42  dspotics  t«  rspcMcnt  Cuba  and  Ferto  Mnv  including 
a  couple  of  hone  ndcn.  Thus  Csnovas  mesat  to  keep  up 
the  ap|)carance  of  a  constitutional  and  parliamentary-  govern- 
ment with  what  most  Spaniards  considered  a  fair  prafxirtional 
representation  of  existing  parties,  except  the  Carlists  and  the 
most  advanced  Re[)ublicans,  who  only  crept  into  the  House  of 
De[>uties  in  some  later  parliaments.  Canovas  ruled  his  own 
coalition  of  Conservatives  and  Catholics  with  an  iron  hand, 
managing  the  affairs  of  Spain  for  six  years  with  only  two  short 
interruptions,  when  he  stood  aside  for  a  few  montlu,  just  long 
enough  to  convfaice  the  king  that  the  CoBSsmtive  party 
could  not  retsin  its  cohesion,  cvn  under  audi  men  as 
Macdmb  Jovdbr  and  Campos,  if  he  did  not  efaoose  to  anppoft 
them. 

In  the  early  years  of  the  Restoration  the  king  and  Canovas 

acted  in  concert  in  two  most  delicate  matters.  Alphonsc  XII. 
agreed  with  his  chief  counsellor  as  to  the  expediency  of 
i  keeping  military  men  away  from  active  ptilitics.  Canovas 
fioldly  declared  in  the  Cortes  that  the  era  of  miliLiry  pro- 
ituiu  idmirnlos  had  been  for  ever  closed  by  the  Restoration, 
and  the  king  reminded  the  generals  more  than  once  that  he  in- 
tended to  be  the  head  of  the  army.  The  king  and  his  [)rime 
minbter  were  equally  agreed  about  the  necessity  of  showing 
the  Vatican  and  the  Church  sufTicient  favour  to  induce  them  to 
ceaae  coquetting  with  the  pretender  Don  Carlos,  but  not  so 
much  as  to  sUow  the  pope  and  the  clergy  to  expect  that  they 
would  tolerate  any  eacmiiw  Ubnmontane  influence  in  the  policy 
of  the  Restoration.  In  regard  to  foreign  policy,  the  lung  and 
Canovas  lioth  inclined  to  assist  national  tispirations  in  Morocco, 
and  jealously  watched  the  relations  of  that  empire  with  other 
European  powers.  This  desire  to  exercise  a  preponderant 
iiilluence  in  the  affairs  of  Morocco  culmin.ited  in  the  Madrid 
conference  of  iSfk).  Preponderant  intluciicc  w^;-.  not  attained, 
but  the  conference  led  to  a  treaty  which  regulated  the  consular 
protection  extended  to  the  subjects  of  Morocco. 

In  1878,  in  spite  of  the  well-known  hostility  of  his  mother 
to  the  Montpensiers,  and  in  spite  of  his  ministers*  preferences 
for  an  Austrian  matdi,  King  Alphonso  insisted 
upon  marrying  the  third  dat^iter  of  the  duke  «f  <<>*m>s 
Montpensier,  Dofla  Mercedes,  who  only  survived^ 
her  marriage  five  months.  Barely  seventeen  months  after 
the  death  of  his  lirst  v.ife,  the  king  listened  to  the  adWce 
of  Canovas  and  married,  in  November  1879,  the  .\ustrian 
archduchess  Maria  Christina  of  Habsburg.  In  general  matters 
the  king  allowed  his  ministers  much  liberty  of  action.  From 
1875  to  i88i,  when  not  t<x)  much  cnKr.)Sieil  in  more  pressing 
affairs,  his  governments  turned  their  attention  to  the  re- 
organization of  the  finances,  the  resumption  of  payment  of 
part  of  the  debt  coupon,  and  the  consoUdation  of  the  colonial 
and  bnpecial  floMing  debts.  Vnty  swerved  from  the  mild 
free  trade  poliqr  wUch  was  tnangnnted  by  Sellor  FIgueroia 
and  by  Ptfau  St  the  bsi^HnlBg  of  ue  Rsvohidon,  and  to  wUdk 
was  due  the  vsaarkaMe  progress  of  the  foreign  tnde^  This 
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;  eomfanioasiy  as  long  a>  the  rfginw  of  modoite 
taiQb  ad  oomiBadal  ticatises  lasteid,  ix.  until  1800. 
In  iSSt  the  Dynastic  Liberab  began  to  show  impatience  at 

being  kept  too  long  in  the  cold  shade  of  opposition.  Their 
t,Bt*ml  thief,  Sa^aita,  had  found  allies  in  several  Con- 
AtmltlB-  jervalivc  ami  Liberal  generals — Campos,  Jovcllar, 
f^^"-  Ixipcz-Dominguez  and  Serrano — who  had  taken 
offciKc  at  the  idea  that  Canovas  wanted  to  raono[x>li7.c 
power  for  civil  politirians.  Tiicic  allies  were  siiid  to  !«.  the 
dynastic  and  monarchical  Ll:llla^,•,,  aiui  iii  some  sort  the 
dynastic  guarantees  of  liberalism  in  the  eyes  of  the  court. 
CanoTas  came  10  the  conclusion  that  it  was  expedient  for  the 
Restoration  to  give  a  fair  trial  to  the  qiiondaip  revolutioniats 
who  coalesced  under  Sagwta  in  such  conditions.  He  arranged 
with  the  king  to  moot  a  series  of  financial  projects  the  accept- 
ance of  which  by  His  Majesty  would  have  implied  a  long  tenure 
oi  office  far  the  Coiuiw»aUwa»  and  ao  Alphonao  XIL  found  a 
pratetttodMcat  bomtliemnaf  ha  pnote',  wfaonrigDid 
on  the  spot,  nooouBendfaig  the  hfaig  to  aand  far  Sagaata.  The 
Liberal  administration  which  that  atatiwmaii  forrned  lasted 
two  years  end  some  months.  The  policy  of  Sagasta  in  domestic 
affairs  resembled  that  of  Canovas.  The  Liberals  had  to  act 
cautiously  and  .slowly,  becatise  they  perceived  tliat  any  pre- 
mature move  towards  reform  or  democratic  legislation  wculd 
not  be  welcome  at  court,  and  might  displease  the  generals. 
Sagasta  and  his  txiileagues  therefore  devotetl  thiir  attention 
chielly  to  the  material  interests  of  the  countr>-.  They  made 
several  treaties  of  commerce  with  Euro[xan  and  Spanish- 
.AmLTii.aii  t  r;iin<.iiti,  1  reformed  the  taritT  in  harmony 
with  the  treaties,  and  with  a  view  to  the  reduction  of  the  import 
duties  by  quinquennial  stages  to  a  fiscal  maximum  of  i5"<, 
ad  valorem.  They  undertook  to  carry  out  a  general  conversion 
of  the  consolidated  external  and  internal  debts  by  a  considerable 
reduction  of  capital  and  interest,  to  which  the  bondholders 
assented.  They  consolidated  the  fioatfaig  debt  proper  in  the 
shape  «i  a  4%  Stock  tedecBttbk  in  4eyean»  ot  wfakh  £70,000,000 
'  IB  iMa  by  StBor  Cuindnk  the  greatest  Spanish 
of  the  centuiy.  Sagaau  waa  not  so  fartuaate  hi  his 
il*«MiHt»  with  the  anti^jniaatic  partiea,  and  the  Republicans 
gave  bun  much  trouUe  ia  AngMt  tH^  Ihe  mo<t  irrecon- 
cflaUe  Republicans  knew  that  they  eoohl  not  expect  much 
{ram  popular  risings  in  great  towns  or  from  the  disaffected 
and  anarchist  pcasantr>'  in  .\ndalusia,  so  they  resorted  to  the 
old  liraLiiiL-  of  barrack  tuiispiriii.it'i.  courting  especially  the 
non-comnii&sioncd  ottirrrs  am!  home  ambitious  suballerns. 
The  chief  of  the  txilci,.  Don  .Manuel  Ruiz  ZoriUa,  who  had 
retired  to  Paris  since  the  Restoration,  organized  a  military 
conspiracy,  which  was  sprung  upon  the  Madrid  government 
at  Badajoz,  at  Sco  de  Urgel,  and  at  Santo  Domingo  in  the 
Ebro  valley.  This  revolutionary  outbreak  wxs  suiitly  and 
severely  reprcs.scd.  It  served,  however,  to  weaken  the  prestige 
of  Sagasta  s  administration  just  when  a  Dynastic  Left  was 
being  formed  by  some  discontented  Liberals,  hearted  by  Marshal 
Serrano  and  his  nephew,  General  Lopez- Doniinguez.  They 
woe  joined  by  many  Democrats  and  Radicals,  who  seized  this 
oppoitnnity  to  bieak  off  aU  relations  with  Ruis  ZoiiUa  and  to 
adhere  to  the  monaidqr.  After  a  while  Sagaata  resigned  in 
order  to  let  the  king  show  the  Drnastic  Left  that  he  had  no 
objectioB  to  thsir  attemptfaig  a  mifal^  deoMCtatic  policy,  on 
condttioB  that  the  Cbrtca  ahoidd  not  be  dissolved  and  that 
Sagasta  and  bis  Liberal  majorities  in  both  houses  shotald  grant 
thrir  5upport  to  the  cabinet  presided  over  by  Se6or  Posada 
Ilerrera.  a  former  Conservative,  of  which  the  principiil  members 
were  Genera!  l.oi>ez-Dominguez  and  Scfiores  Morel,  Monlero 
Rios  and  Uccerra.  The  supjxjrt  of  Sagasta  did  not  last  long, 
and  he  managed  with  still  to  elbow  the  D>Tiiwtic  Left  out 
01  otlKe,  an<i  to  convince  all  di.s.senticnts  and  free  lancc-j 
that  there  was  neither  room  nor  prospect  for  third  parties 
In  the  state  between  the  two  great  coalitions  of  Liberals  and 
Conservatives  under  Sagasta  and  Canovas.  When  Posada 
Herrera  resigned,  the  Liberals  and  Sagasta  did  not  seem  much 
displeased  at  the  advent  to  power  of  Canovas  in  1884,  and  soon 


nbers  of  the  Dyaaatfc  Left  jeined  the  Liberal 


almost  all  the  I 

party. 

From  1S81  to  1883,  under  the  two  Liberal  administratioM 

of  Sagasta  and  Posada  Herrera,  the  foreign  poIi(->'  of  Spall 
was  much  like  that  of  Canovas,  who  likewise  had 
had  to  1k)w  i.n  the  king  s  ver>'  evident  inclination 
for  closer  rcl.uions  with  Germany,  Austria  and 
\\3\y  than  with  any  other  European  powers.  Alphonso  XII. 
found  a  very  willing  minister  for  foreign  aflairs  in  the  person 
of  the  marciuis  dc  la  Vega  de  Aniiij<i,  vsho  corthally  detc-sted 
France  and  cared  as  little  for  Great  Hritain.  The  Ked-books 
revealed  very  plainly  the  aims  of  the  king  sind  his  minister. 
Spanish  diplomacy  endeavoured  to  obtain  the  patronage  of 
Italy  and  Germany  vrith  A  view  to  secure  the  admission  of 
Spain  into  the  European  concert,  and  into  international  co»- 
fcrenccs  whenever  Mediterranean  and  North  African  qucatiana 
should  be  mooted.  It  prepared  the  way  for  taidag  the  nak 
«f  the  RpNBBtatim  of  ^pahi  m  BaSa.  Vieaaa.  lima,  St 
Petersburg  aad  Londm  to  that  of  anbsaaadoaa.  la  Phiis  tim 
country  had  heea  icpreseated  by  aaihassadora  abice  1760. 
The  Madrid  foreqpi  office  wdcomed  moat  readily  a  clever 
move  of  Prince  BSsmarck's  to  estrange  Spain  from  France 
and  to  flatter  the  young  king  of  Spain.  Alphonso  \1I  was 
induced  to  pay  a  visit  to  the  old  emperor  William  in  (.leimany, 
and  during  his  stay  there,  in  .September  1SS5,  he  was  m.ide 
honorary  colonel  of  a  Uhlan  regiment  quartered  at  Slrassburg. 
The  French  people  resented  the  act,  and  the  Madrid  government 
was  viu-l>  embarrassed,  as  the  king  had  announce*!  his  inten- 
tion 01  visiting  I'aris  on  his  way  back  from  Germany  iVolhiiig 
daunted  by  the  ominous  attacks  of  the  French  people  and 
press.  King  .-Mphonso  went  to  Paris.  He  behaved  with  much 
coolness  and  self-possession  when  he  was  met  in  the  streets 
by  a  noisy  and  disgraoeful  demonstration.  The  IMiStident  of 
the  Republic  and  his  ministers  had  to  call  in  person  on  their 
guest  to  tender  an  apology,  which  was  coldly  received  by 
Alpbooso  and  his  miniiilfr  for  foreign  afiain.  After  the  khig^ 
return,  the  German  emperor  aent  his  son  the 
Frederick,  with  a  brilliant  aidte^  to  the  Spaaiih  capHat, 
thqr  were  the  gnesta  of  the  kB«iairsevcnl  days.  Until  theead 
of  Ua  csiga  AlphoMO  XIL  kcipt  up  Ul  MaMily  idations  with 
the  GeraiaD  laipeiial  bmily  and  wHh  the  Gomaa  government. 

The  close  of  the  reign  of  Alphonso  XII.  was  marked  by  much 
trouble  in  domestic  politics,  and  by  some  great  national  calami- 
ties and  forrif;:  n mijilii .at ions,  while  the  declining  health  of 
(he  monarch  lunustJl  cail  a  gloom  over  the  court  ,<ind  govern- 
ing claisi-s.  The  last  Conservative  cabinet  of  this  reign  was 
neither  popul.ir  nor  .successful.  When  the  cholera  appeared 
in  Franco,  quarantine  was  so  rigorously  cnforcctl  in  the  Peninsula 
that  the  external  trade  and  railway  traffic  were  grievously 
atlecied.  On  Christmas  night,  1.S.S4,  an  tsirthquake  caused 
much  damage  and  loss  of  life  in  the  provinces  of  Granada  and 
Xfalaga.  Many  villages  in  the  mountains  which  separate  those 
provinces  were  nearly  destro>'e<I.  At  Alhama,  in  Granada, 
more  than  loeo  persons  were  kiile<l  and  injured,  several  churcbss 
and  convents  destroyed,  and  30c  bouses  laid  in  ruins.  Kiag 
.\lphonao  went  down  to  visit  the  dktrict,  aad  distfftoted  rdfal 
to  the  dirtnased  inhahitanta,  deqiite  hia  visibly  faffing  health. 
Ha  held  oa  gaUantly  thnragh  the  greater  part  of  i88s  under 
great  difBculties.  bi  the  Coitea  the  tauion  la  the  relations 
bctwcsB  the  gownmeat  aad  the  opposition  was  growing 
daily  more  lodoaa.  Outside^  the  Republicans  and  Carlists 
were  getting  troublesome,  and  the  tone  of  their  press  vied  with 
that  of  the  Liberals  in  their  attacks  on  the  Conservative  cabinet. 
Then,  to  make  matters  worse,  an  outbreak  of  cholera  occurred 
in  the  eastern  provinces  of  the  kingdom.  The  epidemic  spread 
rapidly  over  the  Peninsula,  causing  great  havoc  in  important 
iiii'.s  lii-ic  Gran.vla.  Saraj^ns,.!  and  Valeticia.  The  authorities 
conk^M^^l  that  105,000  persons  died  of  cholera  in  the  summer 
and  autumn  of  i8S$,  bsfag  oo  an  avcragt  ftoa  41  to  56%  of 

those  attacked. 

in  -September  a  conflict  arose  between  Spain  and  Germany 
which  had  an  adverse  efiect  upon  Us  health.  Prince  Aismarck 
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Uh  iV>i*  «f  Spain 
tiw  Mfie  IB  n  Aidovy  that  he 
to  Ukn  poMMba  «f  «  poit  in  the  lusMt  iriud  of  tliesnMiK 
Hw  Mtimol  Ganuuiy  CMiMd  gnat  hwtignirfcm  in  Spain,  which 
led,  in  Mndrid,  to  imposing  demooxtntions.  The  government 
got  alanned  when  the  mob  one  nigbt  uttackcd  the  German 
emba-ssy,  tore  the  arms  of  the  empire  from  Lhc  door  of  the 
eonsulite,  and  dragged  the  escutcheon  to  the  Puerto  del  Sol, 
where  it  was  burnt  amid  much  uprn.ir.  The  iriKips  had  u>  he 
called  out  to  rc&tore  order.  .\lphon.so  alone  rutuainfil  cool,  and 
would  not  Ksten  to  tho&c  wlio  clamo>Ki>l  ior  a  r-.ipturr  wiih 
Germany.  He  elected  to  tru-st  to  diplomacy;  and  Si)ain  made 
out  suih  a  good  case  for  arbitration,  on  tlic  ground  of  her 
andenl  tigbu  ol  discovery  and  early  colonization,  that  the 
Gcnnnn  etnpew<»  who  had  no  desire  to  imperd  the-  dynasty 
and  monarchy  in  Spain,  agreed  to  submit  the  whole  afiair  to 
the  pope,  who  gave  judgment  in  favour  of  Spain. 

Alter  his  return  to  Madrid  the  king  showed  himself  in  public 
Im  than  usual,  but  it  was  clear  to  all  who  came  in  contact 
baf  with  Uhd  that  he  was  dyiat.  Nevenfadcaa»  in 
Madrid,  Guowaa  nonU  not  albir  the  picas  to  say 
a  woid.  Indsod,  in  the  ten  Baaths  before  the 
of  AipiMoso  Xn.  the  Conservative  cafainM  displayed 
nnpreoedentMi  ligour  against  the  newspapers  of  every  shade. 
Thie  Dynastic,  Liberal  and  Independent  press,  the  illustrated 
papers  and  the  satirical  weeklies  fared  no  better  than  the 
Republicans.  Socialists  and  Carlists.  and  in  ho  days  1 360 
prosecutions  were  ordered  against  .Madrid  and  provincial 
papers.  At  lost,  on  the  24th  of  November  1S85,  the  truth 
had  to  be  admitted  and  on  tho  mauiBg  of  the  ssth  the  end 
came. 

It  was  no  wonder  that  the  death  of  a  king  who  had  shown  so 
anicb  capacity  for  rule,  so  much  unselfish  energy  and  courage, 
f^M^re'  *^  ^  many  amiable  personal  qualities,  should 
Oiw*a  have  made  Spaniards  and  foreigners  extremely 
CHruitam,  anxious  obout  the  pnapects  of  the  monarchy. 
Alphon&o  XII.  left  bO  male  issue.  He  had  two  daughters, 
the  princess  of  the  Aaturtaa,  born  in  iS&o,  and  the  Infanta 
liatia  Thcfeaa,  bom  in  1  Wa.  At  the  tioM  of  iiis  death  it 

Iho  QfMsf  Giasto  did  Mt  annewice  that  fact  iinta  thfsa  Btontbs 
after  the  dendse  of  tlie  asvenign.  On  the  17th  of  May  18M, 
six  months  after  the  death  of  Alphooso  XII.,  hb  posthumous 
son,  Alphonso  XIII..  was  bom  at  the  palace  of  Madrid. 

Six  months  before  this  event  delliiitely  settled  the  question  of 
the  succession  to  the  throne,  the  royal  family  ami  its  councillors 
asscmb)e<l  to  take  very  im[)orlanl  decisions.  Tliere  could  be  no 
doubt  that  under  the  constitution  ol  1876  the  widowed  ijuccn 
was  entitled  to  the  regency.  Dofia  Maria  Christina  calmly 
presided  over  this  solemn  council,  listening  to  the  advice  of 
Marshal  ('am^Kis,  alw.iys  consulted  in  every  great  crisis;  of 
Captain-General  I'avia,  who  answered  for  the  loyalty  of  the 
capital  and  of  its  garrison;  of  the  duke  de  Sexto,  the  chief  of 
the  household;  of  Marshal  Blanco,  the  diicf  of  the  mililaiy 
household;  and  ol  all  the  memfatca  of  tlie  cabinet  and  the 
presidents  of  the  Senate  and  Congress  assembled  in  the  presence 
of  the  queen,  the  cx-quccn  Isabella,  and  the  Infanta  Isabella. 
All  looked  chiefly  to  Maiihsl  Campoa  and  Canovaa  del  Casiilto 
for  sfsteimsnlilte  and  dUntanstad  advice.  Ihn  qontiao  was 
wlietlier  it  wottid  be  aqieditiit  to  oantimie  the  poBcy  of  the 
late  king  and  of  iiis  last  caliinet.  Canovaa  aasuicd  the  queen- 
regent  that  he  was  ready  to  undertake  the  tuk  of  protecting 
the  new  state  of  things  if  it  was  tliought  wise  to  continue  the 
Conservative  policy  of  the  late  king,  but  in  the  circumstances 
created  by  his  <lcath,  he  must  frankly  .say  that  he  considered  it 
advisable  to  send  for  Seik>r  Sagasta  and  ask  him  to  lake  the  reins 
of  government,  with  a  view  to  inaugurate  the  regency  under 
progreiisive  .imi  ccmcili.it ory  policy, 

Sagasta  was  summoned  to  Ki  Panio.  and  the  result  of  his  inter- 
view with  the  C|ueeii-rc^ciii  .  ( 'anuN  as  and  the  generals,  was  the 
understanding  ever  aiterwards  known  as  the  pea  of  £1  Pardo, 
the  eoneMloM  «f  lha  whole  poUQr  of  the  nfngr,  and  of  the 


ate  ao  kof  lad  the  fieat  (^jraaatic  paitka 
nad  the  ■omnHBenta  of  Dofla  ChriitiH.  It  waa  agraed  that 
the  first  yeaia  of  the  recnx^t  Canovaa  aad  Sa^u  would 
■cfa  other  in  deCnduc  the  matitntioDB  aad  the  dynasty. 
Sagasta  made  no  secret  of  the  fact  that  it  was  his  intention  to 
alter  the  laws  aad  the  constitution  of  the  monarchy  so  as  to  make 
them  very  much  resemble  the  ccmsLitution  of  the  Revolution  of 
1.S6.H.  but  he  undertook  to  carry  out  his  reform  p<jHcy  by  stages, 
and  wilhoLit  making  too  many  conces.sions  to  radicali.sm  and 
demovracy,  so  that  Canovas  and  his  Conservative  and  Catholic 
followers  might  bow  to  the  necessities  of  modern  times  ai'.er  a 
res]>ectablc  show  of  criticism  and  resLslance.  The  generals 
.assured  (In-  queen  regent  and  the  leaders  of  the  dynastic  parties 
that  the  army  might  he  counted  upon  to  stand  by  any  govern- 
ment which  was  sincerely  dcterminL-d  to  uphold  the  Restoration 
against  Republicans  and  Carlists.  Sagaata  left  the  palace  to  fonn 
the  first  of  several  caltmets  over  which  ho  |inililiil  Timtimwmly 
for  Hve  years.  He  took  for  mlhisjaea  aaoie  of  the  stroniieat 
and  most  popular  statcsmea  of  the  Libenl  party^  virttudfy 
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Veaando  Gonxalez;  Modeiates  like  Akoao  Martiaea,  Ganaao 
and  Maishal  Jovcllar;  aad  Dcnwcrata  lika  Moiet,  Hontero  Rios 

and  Admiral  Beranger.  The  new  cabinet  convoked  the  Cortes 
elected  under  llie  administration  of  Canovas  in  1R84.  and  the 
Conservative  majorities  of  both  houses,  at  the  rec|ues;  of 
Canovas,  behaved  very  loyally  ,  voting  supiiiii  l-  atui  niher  uUls 
necessary  to  enable  the  government  to  lie  c.irriiii  nn  until 
another  parhament  could  be  elected  in  the  following  year, 
iKSO. 

Tending  the  dissolution  and  general  election,  Sagasta  and 
his  colleagues  must  attention  to  pubUc  peace  and  fofoiga 
affairs.  .\  sharp  look-out  was  kept  on  the  doings  i^rpuSMcaa 
of  the  Republicans,  whose  arch-agitator,  Ruiz  tad  Ctrtht 
Zorilla,  in  I'aris  displayed  unusual  activity  in  his 
endeavours  tO  persoadc  the  Federals,  the  Intransigcants,  and 
even  the  OppoctualBts  of  Democracy  thai  the  times  were  ripe 
for  a  vcntun^  Ruiz  Zorilla  found  110  response  from  the 
rho  loolted  to  Fi  y  Maiiall  for  thdr 
from  tiie  Republican  middlt  chases,  lAo  shared 
the  vioiia  of  Sahnaraa,  Ascsrato  aad  Fstegal  aa  to  the  iaea- 
pediency  of  levohitionniy  methods.  CsMdar,  too,  raised 
his  eloquent  protest  against  popular  risings  and  barrack 
conspiracies.  The  Carlists  showed  equal  activity  in  propaganda 
and  intrigues.  Sagasta  derived  much  benefit  from  the  divisions 
which  mjide  democracy  powerless;  and  he  was  able  to  cope 
V.  Carlism  chiclly  hecau.se  the  efforts  of  :he  pretender  himself 
abroad,  and  of  his  ;)artisans  in  Spain,  were  first  restrained  and 
then  deci-sively  paralysed  by  the  intluence  of  foreign  courts 
anri  governments,  aix)ve  all  by  the  tlircct  interference  of  the 
\atican  in  favour  of  the  S[>ani&h  regency  and  of  the  successor 
of  .Mphonso  XII.  'l  hc  young  and  most  imi^aticnt  .idhcrcnts  of 
Carlism  vainly  pleaded  that  such  an  opportunity  would  not 
soon  be  found  again,  and  threatened  to  take  the  law  into  their 
own  hands  and  unfurl  the  flag  01  MVt  Patria,  y  Rey  in  northern 
aad  central  Spain.  Don  Cadoa  oaee  nore  showed  his  well- 
known  lack  of  decoion  and  diali,  and  the  Carlist  scare  pasHd 
away.  Pope  Lao  XIU.  weat  evea  lorther  ia  his  patnaafa, 
for  he  ooaseatad  to  be  the  fsdikther  of  the  posthumous  son  of 
Alphonso  XIL,  and  ha  aever  aftcnnsda  wavered  in  the  ntaady 
sympathy  be  sliowod  to  Alphonso  xm.  He  waa  too  wrfl 
acquainted  with  the  doaiMtic  poiltics  of  the  Peninsula  to 
supixisc  that  Carlism  could  ever  do  more  than  disturb  for  a  while 
the  tranciuillily  of  S;  Ifi  did  v.ox  wish  to  stake  the  interests 

of  the  Church  on  a  caubc  wluch  could  only  revive  against  her 
the  old  animosities  of  Spanish  hberaiism  an<i  democracy,  so 
roughly  displayed  in  the  years  and  1868.  Dona  Christina, 
apart  iruiii  the  :l:cLai_es  ul  ^r^ititude  towards  the  head  of  her 
Church  tor  the  kiiidnefc  shown  to  her  son  and  government,  was 
a  zealous  Catholic.  She  proved  all  thiough  her  regency  that 
she  not  only  rehed  upon  tlie  support  of  the  Vatican  and  of  the 
peelatcs,  but  that  she  was  deteaaiaed  to  favour  the  Church 
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tod  the  religious  foundations  in  every  pooaible  way.  Her 
pilM  WM  ahrays  open  to  aaiist  convents,  monasteries,  and 
fdiglouB  woricft  ud  aodietict  of  aD  kindSt  a*  Jang  m  tluy  were 
uader  the  msntgtnwnt  of  tho  Church.  She  Iwcma  wgmt  when 
Slwiik  Ittd  Mt  tke  OMiMqpBiM  oi  tk  amaUaii  «f  the  Jesuits 
and  other  idigioaa  ocdin  from  Rrance  aner  the  famous  Jules 
Ferry  laws,  whkfa  aimed  at  pladog  these  orders  more  under 
state  control,  to  which  they  declined  to  submit.  They  selected 
Sji.iin  as  .1:1  cxrcllcnl  f.ilfl  of  cntpqjrisc;  and  il  must  be  said 
ihiit  all  the  governments  of  ihu  rcj;ciie.\  showed  so  much  indulg- 
ence towardi  the  Catholic  revival  ;hus  starlcd,  that  in  less  than 
a  deciide  the  kingdom  was  sluddc<i  with  more  convents,  nioiias- 
torics,  Jesuit  toUe^es,  Catholic  schwls,  ui.H  fimndations  than 
had  cxiiled  in  the  palmy  d.iys  of  the  houst-s  of  Austria  and 
Bourbon  in  the  17th  and  iSth  centuries.  .\  wave  ot  Clericalism 
and  ultra-Catholic  irvfluences  swept  over  the  land,  affecting 
the  middle  classes,  the  universities  and  learned  societies,  and 
inaking  itself  very  perceptible  also  amooig  the  governing  clas^^ 
and  both  dynastic  parties,  Uberals  and  Conservatives. 

Next  in  impoitaaoe  to  papal  protection  was  the  favoiu- 
aUe  attitude  of  all  the  European  governments  towards  the 
a___^_  ijueea  wieiit  and,  later,  towards  her  son.  The 
ee<ia»  fioort  and  gDvenuiuiit  aif  Gennaiqr  vied  with  the 
Aastrian  and  ItaHan  mgral  fanuUca  and  govern 
nent*  b  ahamias  qmpathy  to  the  widow  of  AJphonao  XII. 
RepubUcan  Aaaee  ud  ibe  tiar  made  as  cordial  demon- 
strations as  Queen  Victoria  and  her  govemmenl,  and 
Switzerland,  BclRium,  Holland  and  others  followed  suit.  The 
Spatii-ih  foreign  otiice  received  ever>'  .issurancc  that  friendly 
govcrnmrnls  wou'.d  walrh  the  Carlists  anri  Republican;!,  '0.1  I>rc- 
vent  them  from  using  their  territoric-ii  as  iv  basis  for  conspiracies 
against  the  peace  of  Spain.  The  st4atcsmcn  of  Ixjth  dynastic 
parlies,  from  the  beginning  of  the  regency,  agrc-cd  to  observe 
Strict  neutrality  :ii  European  affairs,  in  order  to  avoid  complica- 
tions fraught  with  c\nl  consequences  for  the  monarchy  and  the 
dynasty  in  the  unsctilc<l  state  of  the  country.  This  neutrality 
was  maintained  until  the  close  of  the  loth  century. 

Sagasta  conducted  the  first  general  election  in  18S6  much 
after  the  usual  precedents.  The  Long  Parliament  of  the  regency 
was  composed  of  considerable  Liberal  majorities 
in  both  houses,  though  SagasU  had  allowed  a 
laifer  ahaie  tliaa  Canovia  waa  woot  te  do  to  the 
minorities,  so  much  so  that  on  the  opposition  benches  the 
lUpoblicaiis  of  various  dudea  wen  repnieBted  by  their 
most  eminent  leaders,  the  Carlists  had  a  respectable  group,  and 
tlie  Conservatives  a  strong  muster,  flanked  by  a  group  of  dis- 
aentienta.  The  first  Cortes  of  the  regency  in  five  sessions  did 
really  good  and  substantial  work.  .\  civil  code  wa.s  carefully 
drawn  up  by  Srnor  Alonzo  Martinez,  in  order  to  consolidate 
the  very  heterogeneous  ancient  legislation  of  the  monarchy 
and  the  local  laws  of  many  provinces,  cspeci.ally  Catalonia, 
Anigon,  Videnria.  Navarre,  and  the  Has{|ue  territory.  Trial 
by  jury  was  re-established  lor  most  crimes  and  olTeiices.  '1  he 
laws  regulating  the  rights  of  association  and  public  meeting, 
the  liberty  of  the  press,  and  other  rights  of  the  subject  were 
reformed  on  liberal  and  more  tolerant  lines.  Finance  and  trade 
received  attention,  Soow  commercial  treaties  and  agreements 
were  made,  including  one  with  Great  Britain,  which  proved 
lughly  beneficial  to  home  trade,  and  the  tarifi  was  altered,  in 
^>lte  of  much  resistance  on  the  part  of  the  Protectionists.  Inhis 
piepuwhie  policgr  Safaata  waa  aetiveljr  and  uaaCuBy  miiported 
fay  the  chief  of  the  moderate  Rcpuldicui^  Eoiilie  Castelar,  who 
reconuncnded  his  partbana  to  vote  with  the  Liberal  party, 
because  he  confessed  that  bitter  ei^ricnce  had  taught  htm 
that  liberties  and  rights  were  better  attained  and  made  stable 
by  pacific  evolution  than  l>y  revolution.  He  laid  most  stre'^s 
upon  this  axiom  when,  in  Sei>iemlK-r  1HH6.  Ruiz  Zorilla  suddenly 
sprang  upon  S.igaata  a  military  and  rcvolutionar)'  movement 
in  t he  streets  and  barracksof  M.idrid.  The  military  authortties 
acted  with  prottiptitude,  the  rebels  being  pursuni,  (li'i[.irs.<l 
and  arrested.  General  Marina  and  several  other  officers  were 
condemned  t»  death  by  cewt  martial,  hat  Qneen  Chrfitian 
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commuted  the  sentence  into  penal  servitude,  and  the  ministers 
of  war  and  marine  retired  from  the  cabinet  in  consequence. 
Very  shortly  afterwards,  another  war  minister,  General  Castillo, 
attempted  to  atrike  at  tile  loot  of  military  insubordination,  and 
simultaneously  in  wmj  fuiison  of  the  kjatdom  tlw  aeoior 
sergeants,  more  than  looe  in  all,  wera  ^vmi  their  dhiliaiy 
and  ordered  to  start  for  their  hOHM  OB  the  tfOt.  The  IcMM 
produced  a  good  result,  as  no  trace  of  levoliitionary  wofk 
revealed  itself  among  the  non-commissioned  ofiiceia  after  1886. 
As  time  wore  on,  5>.igasta  found  it  dilBcult  to  maintain  discipline 
in  the  ranks  of  the  Liberal  party.  He  was  obliged  to  reconstruct 
the  cabinet  several  times  in  order  to  get  rid  of  trouV)lesome 
rolle.igucs  like  Genera]  Cassola,  who  wanted  to  make  himself 
a  sort  of  military  dictator,  and  Camacho,  whose  hnancial  reforins 
and  taxation  schemes  made  him  unpopular  He  had  more  often 
to  reorganize  the  government  in  order  to  find  scats  in  the  cabinet 
for  ambitious  and  impatient  worthies  of  the  Liberal  party — 
not  always  with  success,  as  Seiwr  Martos,  president  of  the 
Congress,  and  the  Democrats  almost  brought  about  a  political 
crisis  in  1889.  Sagasta  cleverly  affected  to  resign  and  stand 
aside,  so  that  Sefior  Alonzo  Martinex  might  vain^  attempt 
to  fom  aa  tatenaediary  cabinet.  Canovas,  who  was  conwilied 
by  the  queen  when  Alooao  Ifartinea  Ubd,  idthfdy  canied 
out  the  pact  of  El  Fudo  and  adviaad  Ear  Mijeaty  to  send  ior 
Sagasta  again,  as  he  ahme  could  carry  oat  what  remained  to 
be  done  of  the  Liberal  programme.  Sagasta  reconstructed  his 
ministry  for  the  last  time,  and  announced  his  intention  to  make 
the  re-establishment  of  univcrsaJ  suffrage  the  crowning  act  of 
the  Lilwral  policy,  knowing  ver>'  well  that  he  would  thus  rally 
round  him  all  the  Lil)craLs,  Democrats  and  Republicans  in  the 
last  session  of  the  Long  Parliament.  The  SufTrage  Hill  was 
carried  through  the  Senate  .■uid  Congress  in  the  spring  of  i.Sqo 
after  protracted  debates,  in  which  the  Conservatives  and  many 
military  jKiliticians  u  ho  had  previously  been  regarded  as  the  allies 
of  Sagasta  did  their  l>est  to  obstruct  the  measure.  Marshals 
Campos,  Jovellar  and  Novalichcs,  and  Generals  Pavia,  Primo 
de  Rivera,  Daban  and  others,  were'angry  with  Sagasta  and  the 
Liberals  not  only  because  tbqr  deemed  their  policy  too  den>0> 
cratic,  but  because  they  ventured  to  curb  the  insubordinate 
attitude  of  general  officers,  who  shielded  themsdves  behind 
the  immunities  of  their  aenatotial  poaition  to  write  hiaolent 
letteia  to  the  war  mintaier  on  punly  prafmrfoBal  qnmtiBna 
Spanish  fonoab  af  /remwilwifawl*  fame  dieuibt  It  pttfectljr 
logical  and  natnnl  that  aergeaata  aad  iubahons  dieidd  be  that 
or  sent  to  penal  servitude  for  acts  of  indiscipline,  but  if  an  in- 
subordinate general  was  sent  to  a  fortress  under  arrest  for  two 
months  they  publicly  demonstrated  their  sympathy  with  the 
offender,  maile  angry  speeches  against  their  hierarchical  chief, 
the  war  minister,  in  the  Senate,  and  riare<i  to  call  u[)on  the 
(jueen-reRent  to  make  reprtsenla! ions,  which  unfortunately 
were  listened  to,  according  lo  tlic  wi.rs;  pr<-i-rdrin^  of  the 
.Spanish  monarchy.  The  inrrea.sing  %iolcni.c  oi  the  Cmscrvalive 
j>ress  and  opixjsition,  the  divisions  dc  eh 'piiig  in  'In  :,iii^s  of 
liberalism,  and  the  restlessness  of  the  agricultural  protectionists 
led  by  SeBor  Gamazo,  did  not  weigh  so  much  in  the  balance 
at  court  agaitut  Sagasta  as  the  aggressive  attitude  of  the  military 
politicians.  Sagasta  held  on  as  long  as  was  necessary  to  secure 
the  promulgation  of  the  universal  suffrage  law,  but  he  noticed 
that  the  queen-regent,  when  he  waited  upon  her  for  the  despatch 
of  public  business,  showed  almott  daily  mote  impatience  for  a 
change  of  policy,  OHtl  «t  laM,  In  Jnly  1(90^  die  pemptorilr 
told  him  that  the  coaaidmad  the  time  had  come  for  calling  the 
Conservatives  and  their  ndHtary  patroes  to  her  coundls.  SagasU 
loyally  furnished  the  queen  with  a  constitutional  pretext  far 
carrying  out  her  desire,  and  tendered  the  resignation  of  the 
v.hole  cabinet,  so  that  Her  Majesty  might  consult,  as  usual, 
the  p,\r1y  leaders  and  generals  on  the  grave  question  of  the 
e.xi>edietu-y  of  entrusting  to  new  ministers  or  to  the  Liberals 
the  mission  of  testing  the  new  ehx  toral  .system.  C>ui-cn  Christina 
on  this  o.  r.isiim  ai  ted  cxac'.ly  as  she  henceforth  did  in  all 
ministerial  crises.  She  slowly  consulted  the  magnates  of  all 
panica  with  appamt  impartiality,  aad  finally  adapted  the  cevne 
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Cntovas  gathered  round  him  most  of  tbc  prominent  Conaerva- 
tiwD  Midi  Catholic  statesmen.  The  first  step  of  the  new  cabinet 
Al^ttm  wu  calculated  to  satisfy  the  protectionist  aspirations 
had  qmad  In  the  lungdom  ahont  the  aame 
that  BKMt  Cbnthmtal  countiici  were  renodcl- 
hf  and  Hiring  their  tariffs.  The  Madrid  govern n^ent  used 
an  authorization  which  Sagasta  had  allowed  his  I^mg  Parlia- 
ment to  vote,  ti)  plciise  Scnor  ("ianiazo  ,t.i"H  iho  Libi-ral  rrprr- 
sentativcs  of  .igricullural  interests,  empowerinf;  the  gdvcrnn'.rn; 
to  revise  and  increase  all  tariff  duties  not  covered  Ijv  the  then 
existing  treaties  of  commerce.  This  was  the  case  with  most 
<rf  the  products  of  agriculture  and  with  live  stock,  so  Canovas 
and  his  finance  minister  made,  by  royal  Hcrrce,  an  cnormotis 
increase  in  the  duties  on  these  classes  of  imiKir's,  and  particu- 
lar^ on  bieadstuOa.  Then,  in  1891,  denounced  all  the 
tnetiea  of  commerce  wfaidi  cmtdned  dausce  atipuhtlng  moat- 
fnmaved-nation  treatment,  uA  tlHy  pfcpwed  uiA  p«t  in  force 
hi  Febmaiy  1893  a  protectianigt  taitf  wUdi  completely 
neveraed  tbie  moderate  free-trade  policy  which  had  been  so 
beneficial  to  the  foreign  commerce  of  Spain  from  1868  to 
Not  a  few  nations  retaliated  with  higher  duties  ui>on 
Spanish  exports,  and  France  raised  her  wine  duties  to  such  an 
extent  that  the  exports  of  wines  to  that  country  dropped  from 
£17,500,000  before  iSgj  to  £2,400,000  in  189J  and  the  following 
years.  The  effects  of  a  protectionist  policy  verging  upon 
profaUiition  were  soon  sharfrfy  fdt  in  Spain.  Foreign  exchanges 
rose,  exports  decreased,  the  raOway  traffic  declined,  and  the 
conaierdal  dawet  and  f taiMimm  of  ftwejgn  good*  and  products 
iMMloudiDtlMfriuotctti.  IiMhatiUhiteRilaaline benefited, 
tod  iupotted  mote  nw  materiah,  dMgdeab,  and  coal  and  coke, 
wUcfa  naturally  bifhienced  the  exchanges  adversely.  Spain 
only  attempted  to  make  new  treatic;;  of  OOOUnerce  with  FIol- 
land,  Norway,  Sweilcn,  Denmark  and  Swltaeiland.  The  Great 
Powers  tonlcnled  themselves  with  securing  by  agreements  the 
same  Ircatmeiil  for  their  cx)mmrrrc  in  Spain  as  that  grantc<l 
by  those  five  treir.iis.  The  Protei  li'.ini;^'.s  in  tSqj  wrecked  a 
treaty  of  commerce  with  (icrmany  in  the  Senate;  and  Spain 
subsequently  persevered  in  her  protectionist  policy.  During 
his  two  and  a  half  years'  stay  in  office  Canovas  had  not  so  much 
tiouble  with  the  opposition  as  with  the  divisions  which  sprang 
vp  fai  the  Cooaerntive  lanka,  tboogfa  he  landed  that  be  had 
■MiiagtrfthefMtwlfltirtinMfaig^iiBaataaeciiiiethecuitwnary 
docfleiB^iacitia.  ThaqiBtln  the  ConsemtifiecHipcii4^ted 
fai  the  rivalry  betweco  the  two  principal  lieutenants  of  Canovas, 
Romero  Roblcdo  and  Francisco  Silvela.  The  latter  and  a  strong 
aiivi  iMil.ieiitial  body  of  Conservatives,  chielly  young  politicians, 
disieiited  frtin--  '.he  e.isy  going  Nnews  of  Romero  Robledo  and  of 
Canovas  on  the  expediency  of  reforms  to  correct  the  notorious 
and  old-standing  abuses  and  corruption  of  the  mi!nicipalitie.<, 
especially  of  Madrid.  When  Canovas  found  himself  deserted 
on  90  delicate  a  matter  by  a  numetons  section  of  his  party, 
he  ledgned,  and  advised  the  queen  to  send  for  Sagasta  and 
thelibenls. 

Saguta  took  office  voy  idvctantly,  aa  he  oonaiderad  a  change 
of  pciicy  imaMtttio.  Ha  eondacted  the  geaenl  dectfca  with 
much  Ngard  for  the  wishea  of  the  oppoiAion,  and 
out  of  456  seats  in  the  Lower  House  allowed  them 

to  have  more  than  170,  the  Conserval ivcs  pet- 
ting nearly  100  and  the  Republicans  30.  He  had  to  settle 
some  knotty  questions,  foremost  a  conflict  with  Morocco,  which 
was  the  consequence  of  the  aggression  of  the  unruly  Rifl  tribes 
upon  the  .Spanish  outposts  around  Melilla.  Reinforcements  were 
tardily  sent  out ;  and  in  a  second  attack  by  the  .Arabs  the  Spanish 
forces  lost  heavily,  and  their  commander,  General  Margallo, 
killed.  Public  opinion  was  instantly  fired,  and  the  press 
[  to  loodbr  for  revenge  that  the  government  sent  to  Melilla 
to  a  pcnomge  than  lianhal  CanqMM,  at  the  head  of  39 
;  and  tsiooe  bmo.  The  aoHaa  «f  Moraooe  kat  no  time 
:  the  behavloar  ol  the  Riff  tribes,  and  in  promising 
tbat  he  nodd  chaitiM  then.  Maishal  Campoa  waa  aent  to 


Fez  to  make  a  treaty,  in  which  he  obtained  ample  redress  and 
the  promise  of  an  indemnity  of  £800,000,  which  Morocco 
punctually  paid. 

Colonial  affairs  gave  Sagasta  nrach  to  do.  He  had  given 
seats  in  his  cabinet  to  Seflor  Antonio  Maura  as  oohnlilaaaetaiy 
and  to  SeiiDr  Ganaao^  Ua  bnnthcpln-law,  aa  luMwea 
mfadfter.  Thete  two  modenta  Liberals  acted  hi 
concert  to  gtqsple  with  cohnld  quealions,  which  in 
1804  had  assumed  a  very  leriaaa  aipect.  Spain  had  received 
many  cmrnoiis  uMrnir.gs.  Mtnlul  Campoi;.  on  returninfj  from 
(  uba  in  1.S70,  had  .idvocated  some  concessions  to  satisfy  the 
legtilimatp  aspirations  of  the  majority  of  the  colonists.  In  1886, 
in  the  first  parliament  of  the  regency,  Cuban  autonomist  depu- 
ties divided  the  hous*-  on  a  motion  in  favour  of  home  rule  and 
of  an  extension  of  the  franchise  in  Cuba.  This  motion  was 
negative<l  by  all  the  Conservatives,  by  most  of  the  Dynastic 
Liberals  and  by  some  of  the  Republicans.  The  majority  of  Spao- 
iaids  were  kept  by  the  govemmeat  and  thepiMi  quite  in  the 
dark  about  the  growth  of  diaaSectioa  hi  Cuba,  to  that  they 
were  loath  to  Estm  to  the  few  men,  aoldiera  and  dvflians,  cour- 
ageous enough  to  raise  the  note  of  alarm  during  the  ten  years 
before  the  final  catastrophe.  For  no  other  reason  did  the 
minister  for  the  colonies,  Seftor  Maura,  in  1804  fail  to  convince 
the  Cortes,  and  even  the  Liberal  party,  that  his  vcn,-  moderate 
Cuban  Home  Rule  BUI  was  an  indii>i>eitsable  and  wist-,  though 
tardy,  attempt  to  avert  a  conflict  which  many  plain  symptoms 
showed  to  be  imminent  in  the  West  Indies.  Maura  was  warmly 
supported  in  Congress  by  the  Cuban  home  rulers  and  by  some 
far-sighted  Liberals  tind  Republicans.  Neverthdess,  his  bill 
did  not  find  favonr  with  the  Cooacrvativca  or  the  najority  of 
the  Liberals,  aad  Ssgstta,  tibunbig  aioeaidiHg  to  Ua  anetanta 
h&bit,fouid»prat«ittofet  rid  of  MamanaGaiBaao.  Ihthe 
place  of  Mawa  he  fetmd  a  more  pliant  minister  for  the  colonies, 
Seflor  Abarzuxa,  who  framed  a  Cuban  Reform  Bill  so  much  short 
of  what  his  predecessor  had  thought  an  irre<lucihle  minimum 
of  concessions,  that  it  waaccnsurc<l  in  Havana  by  all  the  colonial 
Lit>crals  and  home  rulers,  and  by  their  representatives  in 
Madrid.  The  latter  at  the  last  moment  rcxonied  their  votes 
in  favour  of  the  Abarzuza  Bill  when  they  jM-rceived  that  a 
strange  sort  of  eleventh-hour  praentiment  svas  alx>ut  tu  make 
all  the  Spanish  parties  vote  this  insufficient  reform.  Before  it 
could  be  promulgated,  the  tidings  came  of  a  separatist  rising  in 
the  old  haunU  of  Cieole  disaifcctimi  near  Santiago  do  Cuba. 
Sagasta  seDt  ahont  xt^ooonen  to  idiilwt»  the  xSiOoo  ■oMHan 
in  Cuba  under  General  CilBfB,aMliMt|inpBingaMit»iAaia 
chanurteiisdcally  Spanish  miwiltetlsl  crMs  arooe.  Hie  subal- 
terns of  the  Madrid  garrison  took  offence  at  some  articles  pub- 
lished by  Radical  newspapers,  and  they  .attacked  the  editorial 
offices.  Neither  the  war  minister  nor  the  commanders  of  the 
g.irrison  chose  to  punish  the  offenders,  and  sooner  than  endorse 
such  want  of  discipline,  SagJisla  and  the  Lilx  r.il  ;Kirt\  onrc  more 
made  way  for  Canovas.  A  very  few  days  after  he  a.ssumcd  office 
Canovas  received  information  oonoerning  the  s{)rcad  of  the 
rising  in  Cuba  which  induced  him  to  send  out  Marshal  Campos 
with  .^0,000  men.  He  allowed  Marshal  Campos  much  liberty 
of  action,  but  dissented  ban  bis  views  on  the  oipediency  of 
allowing  htm  to  oSar  the  kgmHata  el  Cuba  as  mdi  home  rule 
as  would  not  dash  irith  tlie  supnmaigr  of  SMltt.  The  prime 
minister  declared  that  the  Cubans  mtist  submit  fbat,  and  then 
the  mother  country  would  be  generous. 

Before  a  year  had  passeil.  in  view  of  the  signal  failureof  Marshal 
Campos,  the  Madrid  government  deciiled  to  send  out  General 
\Ve\  Icr,  who  had  made  himself  famous  in  the  Phi!ippini-s  and  at 
liarcelons  fur  his  slcrn  a:i<l  cruel  prcMedure  apainst  disaffection 
of  every  kind.  He  .showed  the  same  merciless  spirit  in  dealing 
with  the  Cubans;  and  be  certainly  cleared  two-thirds  of  the 
island  of  Creole  bands,  and  stamped  out  disaffection  by  vigorous 
miiitar>-  operations  and  by  obliging  all  the  non-  OtnrmI 
combatants  who  onvathiaed  with  the  idiala  in  yo*^* 
amt  to  dact  between  joining  them  In  the  bvdi,  "i^mi^ 
La  Maaigua,  or  restding  within  the  Spanish  lines.  TMs  aiyitem 
might  pnbiJily  have  succeeded  if  the  United  States  had  not 
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eomtenanccd  the  sending  of  supplies  of  every  kind  to  the  rebcb, 
•Bil  if  American  diplomacy  had  not  again  and  again  made 
KpKscntations  against  Wcylcr's  ruthless  policy.  Canovas  so 
fully  comprehended  the  necessity  of  averting  American  inter\'en- 
tion  that  he  list<  nt  d  to  ihc  pressing  demands  of  nci.  ri-..iry  nim  y 
and  of  the  AmeriLun  minister  in  Madrid,  Haniiis  layinr,  and 
laid  before  the  Cortes  a  bill  introducing  home  rule  in  Cuba  on 
a  more  liberid  ^lale  than  Maura,  Abarzuza  and  Sagasta  had 
dared  lo  supprtt  tsM>  yiars  fiofore.  Canovas  did  not  live  to  sec 
his  scheme  put  into  jirartice,  as  he  was  assassinated  by  an 
anarchist  at  (he  baths  of  Santa  .Agueda,  in  the  Basque  Provinces, 
on  the  Qth  of  August  i  Hqj.  The  queen-regent  appointed  General 
AjMuraga,  the  war  minister,  as  SttOCCtaor  to  Canovas;  and  a 
few  wedis  later  President  McKinley  sent  General  Woodford  as 
Fepreaentative  of  the  United  States  at  the  court  of  Madrid.  At 
tte  «ihI  «i  September  1897  ^  Americaii  minuter  placed  on 
iMOfd,  ia  a  note  IniiM  19  Ite  at  Sin  Sebut^ 
for  fordfB  sffaiia,  the  dnk«  of  Tetuan,  a  stioii(ly-imrded  protot 
against  the  state  t>f  thiogi  in  Coba,  and  deniaiidied  in  substance 
that  a  stop  should  be  put  to  W«yle*'»  ptOOMttngs,  and  sodw 
measures  taken  to  pacify  tbeiidaiid  and  pramnt  the  prolongation 
of  disturbances  that  grievously  affected  American  interests. 
Less  than  a  fortnight  after  this  note  had  been  delivered,  the 
Conservative  cabinet  :c>;;;iie<l,  and  the  queen-regent  ai^kcd 
Sagasta  to  form  a  new  iiflmmistralion.  The  Liberal  government 
recalled  Wcyler,  and  sent  out.  as  governor-general  of  Cuba, 
Marshal  Blanco,  a  conciliator>'  and  prudent  offcer,  who  aprcetl 
to  carry  out  the  home-rule  policy  which  was  (onieiicil  I  >efior 
Morct  and  by  Sagasta,  with  a  view  to  obtain  the  go^idwiU  of 
the  president  of  the  Uniini  >Mirs.  If  things  had  not  already 
!  too  far  in  Cuba,  and  if  public  opinion  in  the  United  States 
not  exercised  irresistible  pressure  on  both  Congress  and 
at,  the  Moret  home-rule  project  would  probably  have 
to  give  the  Cubans  a  fair  amount  of  self-government. 
All  through  the  winter  of  1897-1898  the  Madrid  government 
took  steps  to  pnpltiaie  the  pniidait  and  his  government,  even 
oflering  them  a  treaty  of  comflurce  which  wmdd  have  allowed 
Americu  ckwiihuiwhi  to  compete  oa  OQual  teems  with  SpanMi 
hapofta  hi  the  West  ladies  and  ddeet  eJI  Sunpana  CQn4>etitioa. 
But  die  Uowmg  tip  of  the  Anierkwi  crtdser  **  liefaw  **  ht  the  pott 
of  Hav  m  1  added  fud  to  the  agitation  in  the  United  States 
against  Sj>:iii;sli  rulein  Cuba.  When  Congress  met  in  Washington 
thf  tiiial  iritis  V, .IS  hurTie<l  on.  Spain  ap|)calod  in  vain  to 
Furo[H  in  mediaiion,  to  the  pojie.  to  courts  and  governments. 
All.  with  the  exception  ol  tlreat  Britain,  showed  sympathy  for 
the  qiieci'i-r^Kcnt  an(i  her  government,  but  none  were  disposed 
to  go  beyond  purely  platonic  representations  in  Washington. 

At  last,  on  the  joth  of  Aj)ril  iMofi.  when  the  Spanish  govern- 
ment learned  that  the  United  States  minister,  General  Woodford, 
Warwaa  had  been  instructed  by  telegraph  to  present  an 
ultimatum  demanding  the  cessation  of  hostilities 
in  Cuba,  with  a  view  to  prepare  for  the  cvacua'ion 
of  the  island  by  the  Spanish  forces,  Sagasta  decided  to  give 
General  Woodford  his  paeqwrts  and  to  break  off  official 
fdathMia  with  the  United  States.  It  was  an  open  secret  that 
tUa  grave  dedakw  was  not  taken  at  the  cabinet  council  presided 
aver  hr  the  queea  lAhoBt  a  aokma  protest  by  Sdtar  Mocet 
aad  the  ministers  of  war  aad  marine  that  the  reaources  of  Stpela 
wwt  totally  inadequate  tat  a  struggle  with  the  Uahed  States, 
lieie  protests  were  overruled  by  the  majority  of  the  miailteni 
who  Invoked  dyiustic  and  monarchica]  considerations  In  favour 
of  a  desperate  stand,  however  hopeless,  in  defence  of  the  last 
remnants  of  the  colonial  empire  of  Spain.  Reckless  as  was 
the  cour-ic  adopted,  it  was  in  touch  with  the  fechngs  of  the 
majority  of  a  nation  which  had  been  to  the  very  end  deceived 
liy  the  government  and  by  the  pn^ss  not  <mly  in  regard  to  its 
(jusi  TcDiirces,  but  also  in  reg:ird  to  iho^e  of  the  United  States 
and  !  iJi!  colonists  in  arms  in  (."..l.'a  i'.  "lir  PhiUppinc  Islands. 
The  sequel  is  soon  told.  The  Spanish  lleel  in  the  Far  East 
■was  defeated  in  Manila  Bay  by  Aiimir.il  Dewey.  Admiral 
Cervera's  squadron  was  destroyed  outside  the  Bay  of  Santiago 
de  Cuba  by  the  American  fleet  under  Adminis 


Schlejr.  All  commnninttion  between  Spain  aad  her  colonics 
was  thus  cut  off.  An  American  expedition  landed  near  Santiago, 
and  the  Spanish  garrison  surrendered  after  a  fortnight's  show 
of  rcsistartce.  Ver>'  shortly  afterwards,  at  the  end  of  July. 
Spain  sued  for  |K-acc  through  the  mediation  of  Frrrn  h  dijilnmacy, 
«hich  did  not  obtain  much  from  I'resideiit  .Mt  Kiidey  It  w;is 
agrcetl  thai  hostilities  should  cc.isc  on  soa  iim!  l.md  hut  tli  it 
Spain  should  evacuate  Cuba  and  Porto  Rico  pending  the  iiegotia- 
lioii.s  for  a  peace  treaty  which  were  to  begin  in  Paris  at  the  end 
of  September  1808.  In  the  meantime  Manib  and  its  garrison 
had  surrendered  to  the  Americans.  The  agrc-cmcnt  of  tbcQth 
of  August,  signed  by  M.  Cambon,  the  French  ambassador  in 
Washington,  in  the  name  of  Spain,  clearly  stipulated  that  her 
rule  in  the  New  Worid  must  be  considered  at  an  end.  and  that 
the  fate  of  the  Philippines  would  be  settled  at  the  Paris  nego- 
tiations. Unforttinatdy,  Spain  indulged  in  the  iUusion  that 
America  wotJd  perhaps  leepect  her  i^ibts  ef  aweteigMlj  hi 
the  Phil^iphte  Isbnds,  or  pay  a  considerable  sum  far  their 
cemiOB  aad  noognim  the  debts  of  Oiba  and  of  the  niHpphiea. 
The  American  commhehw,  pweMeJ  over  by  secretary  Day 
in  Faiu,  absolutely  refueed  to  admit  the  Spaatih  oontentioB 
that  the  United  States  or  the  new  administration  in  Cuba  and 
the  Philippines  should  be  saddled  with  several  hundred  million 
dollars  of  deliis.  contr.-icteii  by  the  fdloni.il  treasaries,  and 
guaranteed  by  Spain,  ;dmo.st  entirely  to  maintain  Spanish  rule 
af,';uiisc  the  wil!  of  the  Cubans  and  Filipinos.  Spain  could  not 
help  .xs-vnting  to  a  treaty  by  which  she  renounced  tmronditionally 
all  her  rights  of  sovereignty  over  Cuba  and  Porlo  Ricd  aii<l  ceded 
the  Philippine  and  Sulu  Islands  and  the  largest  01  the  Marianne 
Islands  in  consideration  of  the  payment  of  four  millions  sterling 
by  America.  Thus  ended  a  struggle  which  only  left  Spain 
the  Carolines  and  a  few  other  islands  in  the  Pacific,  which  she 
sold  to  Germany  in  i8qq  for  £800,000,  and  a  couple  of  uUands 
which  were  left  out  in  the  delimitation  made  by  the  Paris  peace 
treaty  of  the  lath  of  December  1808,  and  for  which  Ametics 
paid  £90|0oo  in  1900, 

The  oonseqaenom  of  the  war  and  of  the  kea  flf  the  ooloBica 
fwewyeerioasfcrS^attiifafiwmofc  The  natioMl  debt,  wfaidi 

omefated  heCoec  the  war  ol£ai4,H6,9ee«f  CBlenilnksaM 
aad  hitcrasi  twiwoii  tad  redeemeble  debta,  and  MrfMHief 

£24,}50,ooo  of  home  floating  debt,  was  increased  AMq 
by  £46,110.000  of  Cuban  and  Philippine  debts,  which 
the  Cur'es  had  guaranteed,  and  by  £60,000,000  of  debts  con- 
tr.icted  at  a  high  rate  of  interest,  and  with  the  national  guarantee, 
to  meet  the  ex]>enses  of  the  .struggle  with  the  colonies  and  of  the 
war  witli  the  United  Slates.  These  additional  burdens  rendered 
it  necessary  th.it  t.ixation  and  the  budget  should  be  thoroughly 
reorganized.  Sagasta  and  the  Liberal  i>arty  would  gladly 
h.ive  undertaken  the  reorganization  of  Spain  and  her  finances, 
but  the  is.suc  of  the  war  and  the  unavoidable  peace  treaty  had 
s<>  evidently  damaged  their  popularity  in  the  country  and  thdr 
credit  at  court,  that  the  government  seized  the  pretext  of  an 
adverse  division  in  the  Sienate  to  resign.  The  Liberals  left  o&et 
after  having  done  all  that  was  morally  and  materially  possible, 
considering  the  extremely  dificoit,  indeed  inextricable,  situation 
in  which  they  found  the  cmntiy  in  October  1897.  The  task 
nf  veeepuusation  was  ceaflded  Iqr  the  (pieen-regent  to  Sefior 
SUvda,  who  hsd  been  uaiveiielly  lerognised  ea  the  leader  e{ 
the  Conservatives  and  Catholics  after  the  death  of  Canovas  del 
Ctetillo.  Silvda  endeavoured  to  unite  in  tvhat  lie  styled  a 
Modem  Conservative  party  the  bulk  of  the  followers  of  Cfeaovas; 
the  Ultramontanes,  who  were  beaded  by  General  Polavieja  and 
Scnor  Pidal;  the  Catalan  Rcgionalists,  whose  leader,  Duran  y 
Has.  bc-cuine  a  cabinet  minister;  and  jiis  ow:,  ]Hrsor-..ii  following, 
ot  whom  the  most  prominent  were  the  home  .^ecrelary.  Sciior 
Dalo,  and  the  t.di  t.led  iic.d  energetic  I'liiam  e  niiiiister,  Sefior 
Villaverde.  u[Kjii  wlni>e  shoulders  rested  the  heaviest  part  of 
the  task  of  the  new  cabinet.  Silvcia  lacked  the  energy  and 
decision  which  had  been  the  characteristics  of  Canovas.  He 
behaved  constantly  like  a  wary  and  cautious  trimmer,  avoiding 
all  extreme  mcssures,  shaking  off  compromiaing  allies  hlw  the 
imiamflBtaaes  and  the  SegienaliMa.  elhMriaf  out  Of  the  cahA^ 
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Gcaenl  Polavieja  when  he  asked  for  too  laffe  aadits  for  Ute 

umj,  ttidng  chargi-  of  the  ministry  of  mtrine  to  carry  out 
reforms  that  no  admiral  'Aoulii  havr  ventured  to  make  for  fear 
of  his  own  comratics,  :iiui  at  lii-sl  dis|>LTisin)»  with  ihc  scrvict-s 
of  Ihc  ablest  man  in  the  cabinet,  the  liiiancc  minister,  Scftor 
Villavorde.  when  the  sweeping  reforms  and  tncanurcs  of  taxation 
which  he  intrcHluccd  raised  a  troublesome  agitation  among  the 
taxjjayers  of  all  classes.  \  ilJaverde,  however,  had  succeeded 
in  less  than  eighteen  months  in  giving  a  decisive  and  vigorous 
impulse  to  the  reorganization  of  the  budget,  of  taxation  and  of 
the  home  and  colonial  dd>ls.  He  resolutely  reformed  all  existing 
taxatioa,  as  well  as  the  system  of  assessment  and  OoUcctioiit  and 
before  he  left  ofhcc  he  was  able  to  place  on  recofd  ta  iaCKue 
o(  cktM  vpen  thrae  miUiana  sterling  in  the  oidimuy  ■oaim  of 
imnaam.  wiwgMilwrtina  «f  tlie  aMioaal  debt  was  vtty 
eonplete;  In  fact,  beoiacted  even  moie  sacrifices  inm  the  bood- 
~  1  frui  other  tiqiaycn.  The  amactisaUoii  «f  ths 
and  ookndal  debts  WM  wppresscd,  and  the 
debts  of  both  dasaes  were  converted  into  4  %  intenal 
The  interest  on  all  colonial  debts  ceased  to  be  paid  ia  flold,  and 
was  paid  only  in  pesetas,  like  the  rest  of  the  internal  debts,  and 
like  the  external  delil  heM  by  Spaniards.  .Morn-.  :hi:  r.'itf  in  i! 
debt  held  by  foreigners  continued  to  enjoy  ixcnipiion  from 
taxation,  under  the  agreement  made  on  tlie  jSili  of  June  i88j 
be' ween  the  Spianish  govfrnmen;  and  the  counc  il  ol  foreign  Ixind- 
hold(  r^,  .ind  its  <:(]U[K)n.s  were  paid  in  gold.  1  he  Cortes  aul  hor;/ed 
the  government  to  negotiate  with  the  foreign  bon  li-.oiders 
with  a  view  to  cancelling  that  agreement.  This,  however,  they 
declined  to  do,  only  assenting  to  a  conversion  of  the  4  % 
external  debt  into  a  3}%  stock  redeemable  in  lixty-oine  years. 

After  porting  with  V'illaverde,  Silvcla  met  with  many  difficul- 
tkt,  md  had  nncb  trouble  in  maintaining  discipline  in  the 
heterafemeuB  ranks  of  the  Conservotive  party.  He  bad  to 
INOtJihB  BOt  only  audi  faapwfnt  prawinces  as  Boiceioika, 
Vobncift  and  Bflboo,  bnt  even  the  capitol  of  ^oia  itself,  la 
order  to  dieck  o  widespread  agitatiaB  whidi  hud  Mnned 
fntnidsbk  proportions  under  the  direction  of  the  cfaamben  of 
cooimerce,  industry,  navigation  and  agriniltuie,  oombined  with 
about  joo  middle-class  corporations  and  anodatlons,  and 
supported  by  the  majority  of  the  gilds  and  syndicates  of  tax- 
payers in  Madrid  an<l  tlie  Irirge  towns.  The  drnstir  me.isun  s 
taken  by  the  government  against  the  National  Union  (if  lux- 
payers,  and  against  the  newspapers  which  assisted  ic  in 
advocating  resistance  to  taxation  until  sweeping  and  proper 
retrenchment  had  Ix-en  cfTctted  in  th.e  nalional  e.xjx'tiditure, 
checked  this  campaign  in  favour  of  reform  and  rrtrenchment 
for  a  while.  Silvela's  position  in  the  country  had  been  much 
damaged  by  the  very  fact  of  his  policy  having  fallen  so  much 
short  of  what  the  nation  expected  in  the  shape  of  reform  and 
retrenchment.  At  the  eleventh  hour  he  attempted  to  retrieve 
his  mistake  by  vagM  promises  of  amendment,  chiefly  because 
all  the  ofipoiition  gRM^,  ibove  all  Sagaata  and  the  Liberals, 
onnomiCBd  their  hitentten  of  adopting  much  the  same  pro- 
gramme  as  the  Kational  Union.  The  attctnpt  was  ansucceisful, 
ond  OB  the  dth  of  Mndi  1901  ft  Ubml  SDvenuaent,  under  the 
vitciait  Sliasta,  was  once  more  in  odfioe.  (A.  E.  H.) 

FaiUis  enrf  Confikts,  7900-/910.— The  km  of  neialy  all  that 
remained  of  her  colonial  empire,  though  in  appearance  a  crowning 
disaster,  in  fact  relieved  Spain  of  a  perennial  source 
.  of  weakness  and  trouble,  and  left  her  free  to  set  her 
own  hou.^e  in  order.  In  this  the  task  that  faced  the 
government  at  the  outM.-t  of  the  joth  century  was  suthcici-.tly 
formidalile.  Within  the  country  the  tr.iditional  antagonisms, 
region.d  [>o[' t  ir.i' ,  reIigiou.s,  still  lived  on,  lending  even  to  become 
more  pronounced  and  to  lie  complieated  by  the  introduction 
of  fresh  elements  of  discord.  The  old  separatist  tendenoes 
were  increased  by  the  widening  gulf  between  the  interests  of 
the  industrial  north  and  thoae  of  the  agricultural  south.  The 
growing  disposition  of  the  bourgems  and  artinn  classes,  not  in 
the  large  towns  only,  to  imitate  the  "  intellectuab  "  in  desiring 
to  live  in  dowr  toocb  with  the  rest  of  Euraiie  as  re^rds  social, 
•dentific  and  political  progreis,  embittcrtd  the 


strtiggle  betweai  the  forces  of  Liberalism  and  thoee  of  Catho- 
licism, powerfully  entrenched  in  the  affections  of  the  women  and 
the  illiter.ite  masses  of  the  peasantry.  To  tl:e>e  eaascs  of  division 
were  added  others  from  without:  the  revolutionary  forces  of 
Soi  iali:.m  and  .^Uiirehism.  here,  as  elsewhere,  so  far  a.'^  the 
mjtsscs  were  conrerned.  li;5i  doctrines  and  ideals  than  rallying- 
crics  of  a  prolelanal  in  re\-()ll  ,if;;>.i t'.si  iMi;li  r.i'lile  conditions. 
Finally,  as  though  to  render  the  task  of  patriotic  Spaniards 
weUnigh  hopeless,  there  was  little  evidence  of  any  cessation 
of  that  purely  factious  spirit  which  in  Spanish  politics  bas  ever 
rendered  stable  party  government  impoesible.  A  aketcb  of 
the  political  history  of  a  countr>'  is  neceasari^  with 
the  externals  of  politics— the  shifting  balance «f  ptfties,  changis 
of  ministrica,  the  elaboration  of  poiitiad  pwfnwuwes;  and  these 
have  their  hnpoitaaeci.  It  murt,  hnwtnr,  BBk  be 
lonBttcn  that  hi  a  ceuatiy  hi  wUd^  at  is  SpalB, 
the  constitutional  ooBsdoMBMS  of  the  mam  af  tha 
people  is  very  little  davrieped,  aB  dMM  tUaga  Mflsct* 
imperfectly  the  great  underiyhig  fnces  by  vAicfa  the  iUb  of  the 
nation  is  being  moulded  and  its  destiny  determined.  For  a 
century  poUtics  in  Spain  had  been  a  game,  played  by  profes- 
siiiiiul^,  lietween  the  "ins"  and  "outs";  victory  or  defeat  at 
the  fM)iis  depended  less  on  any  intelligent  popular  judgment 
on  the  questions  at  issue  than  on  the  passing  interests  of 
the  "  wire-pullers  "  and  "  bosses  "  (Ciidqtu-i)  who  worked  the 
electoral  machinery. 

Silvela's  Conser\'ativc  cabinet  was  succeeded  in  March  1901 
by  a  Liberal  government  under  the  veteran  Sagasta,  who 
remained  in  office — save  for  two  short  interludes — until  the  3rd 
of  December  190a.  He  was  at  once  faced  with  two  problems, 
very  opposite  in  their  nature,  which  were  destined  to  play  a 
very  conspicuous  part  in  Spanish  politics.  The  first  was  llmt 
presented  by  the  growth  of  the  religious  orders  and  congrrgatioBS, 
the  second  Aat  arising  oat  of  tlie  spread  of  SodsKsm  and  tedas- 
tiial  nnnat.  Under  the  coacardat  of  the  eoth  of  hfaidi  i8ssi 
by  wUdi  die  rdBthma  of  Spaia  and  the  Vatican  are  QaMBtoer 
still  governed,  the  law  vadcr  wUck  ahtoe  Oijfi  the  i 
religious  congregations  had  been  banished  fnm* 
Spain  was  so  far  relaxed  as  to  permit  the  rc-cstablish- 
ment  of  the  orders  of  St  Vincent  de  Paul.  St  Philip  Neri  and  "  one 
other  among  tliose  approved  by  the  Holy  See,''  so  that  through- 
out the  country  the  bishops  "  might  have  at  their  disposal  a 
sutlicicnt  number  of  ministers  and  preachers  for  the  purjxise 
of  mi.osions  in  the  villages  of  their  dioceses.  Src."  In  practice 
the  phrase  "  one  other  "  was  inlerjireled  ijy  '.he  liisi'.DjKn,  nut  a;, 
one  for  the  whole  of  Spain,  but  as  one  in  each  diocese,  and  at 
the  request  of  the  bishops  congregations  of  all  kinds  established 
themselves  in  Spain,  the  number  greatly  increasing  after  the 
loss  of  the  colonies  and  as  a  result  of  the  measures  of  secularixa- 
tinn  in  France'  The  result  was  what  is  USOal  in  SOCh  CBSCS. 
The  regular  clergy  were  fashionable  and  attmctad  tfaa  moBCy 

of  the  pious  rich,  until  their  wealth  stood  in  scaadaloascantnMt 
with  the  powar^  of  the  secuhur  ictagy.  Hicy  also  all  of  then 
tha  oaBowdat,  casmption  fram  tana;  and, 
of  them  indulged  in  commtrcial  aad  industrial 
pursnita,  thiy  convetad  nnbitly  with  other  traden  and  manu^ 
factuieis,  and  tended  to  depren  the  labour  market.  The  Law 
of  Associations  of  the  30th  of  June  1887  had  attempted  to  modify 
the  evil  by  compelling  all  congregations  to  register  their  members, 
and  all,  except  tlie  three  already  recogni/.cd  under  the  concordat, 
to  apply  for  authorization.  This  law  the  congregations,  hot- 
beds of  reactionary  tendencies,  had  ignored;  an<l  on  the  igtli  of 
July  ir;oi,  the  queen-rcgrnt  issiied  a  decree,  countersigned 
by  SagasiLi.  fur  enforcing  its  provisions. 

Meanwhile,  liowevcr,  more  pressing  perils  distracted  the  atten- 
tion of  the  government.    The  indunlrial  unrest,  fomented  hjT 
Socialist  agitation,  culminated  in  Jajuiar>'  100}  in  laaaiirial 
serious  riots  at  Barcelona  and  Saragossa.  and  on  uamtmrnt 
the  16th  of  February  in  the  prodamation  of  a  general  fjjj^^* 
strike  in  the  former  city.    The  government  sent'*'^*^* 
W^ler,  of  Cuban  notode^,  to  deal  with  the 
See  "Chundi  aad  Smm  in  Spain."  rte  7%N«t,  July  19, 1910. 
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and  mda  ms  iwtond.  The  ineUMids  nUch 
this  result  had  been  achieved  were  the  subject  of  violent  attacks 

on  the  govcmmcn!  in  the  Cortes,  and  on  the  13th  of  March 
Sagasia  resigned,  but  only  to  resume  office  five  days  later.  He 
now  rctumcrl  to  the  question  of  the  religious  orders,  and  on  the 
Qth  of  April  issued  a  decree  proclaiming  his  intention  of  enforcing 
that  of  the  loth  of  July  igoi.  The  attitude  of  the  Church  was 
practically  one  of  defiance.  The  nuncio,  indeed,  announced 
that  the  papacy  would  l>e  prepared  to  discuss  the  question  uf 
authorization,  but  only  on  condition  that  ail  demands  for  such 
authorization  should  t>e  granted.  To  avoid  a  crisis  at  the  time 
when  the  young  king  was  about  to  come  of  age,  the  government 
yielded;  and  on  the  loth  of  May  Sagasta  announced  that  • 
modus  tivendi  with  the  Vatican  had  been  established. 

King  Alphonao  XIII.,  whose  enthronement  took  place  with 
all  the  antique  «iciirmonBil  an  the  17th  oi  May,  was  himeU  at 
Eathnae-  the  otttMt  indw  cteilcal  and  reactlooaiy  InBuencea, 
mtatoi  aad  Ub  contemptiiooa  tmtnwat  «f  ajnistera— who 
xmUVw.  *t  ^  cafnaanhd  fimctloas  wcte  placed  whoUy  in 
'the  background — seemed  to  argue  an  intention  of 
ruling  personally  under  the  advice  of  the  court  camarittc}  This 
impression,  due  rlouhtlcss  to  the  kin^j's  extreme  youth  ami 
inexperience,  was  bciied  in  ilic  event,  but  it  served  to  dLscn-dii 
the  Liberal  government  still  further  at  the  time.  SeAor  .Antonio 
K»*lgatlom  Maura  y  Montanes,  who  proved  himself  later  a 
madOeMtb  statesman  of  exceptional  Lliarailtr,  b-rn  lud  to  the 
Conservatives.  On  the  7th  of  .November  Sagasta 
himself  resigned,  resumed  olTice  tem)X)rarily  on  the  14th, 
and  handed  in  his  linal  resignation  on  the  jrd  of  December. 
On  the  6th  of  Dcrcmhcr  a  Conservative  cabinet  was  formed 
under  SeAor  Silvela,  ScAor  Villaverde,  pledged  to  a  policy  of 
retrenchment,  taking  the  portfolio  of  finaaob 

The  death  of  Sagasta,  on  the  5th  of  January  1903,  temporarily 
broke  up^the  Liberal  party,  which  could  not  agree  on  a  leader; 
its oounseb  «m  diiecUd  the  tine  fay  aooiunittce,  consisting 
of  Satoit  Mmen  Rioa  aad  IfoMt,  the  maiquis  do  k  Vega 
de  Annijo,  Seflor  Salvador  aad  ConBt  RomaiKMUs.  The  Ke- 
pnbtiGans,  under  Sabnenm,  also  had  their  tsoidiles, 
due  to  the  growing  influence  of  Socialism;  and,  finally, 
the  Conservatives  were  distracted  by  the  rivalries 
between  SilvcIa,  Villaverde  and  Maura.  In  the  countr>', 
meanwhile,  the  unrest  continued.  At  Barcelona  the  university 
had  to  be  closed  to  stop  tho  revolutionary  agitation  of  the 
students;  in  .Xpril  there  were  serious  riots  at  Saljimanca,  Barcelona 
and  M.iilrid.  The  result  of  the  new  elections  to  the  Cortes, 
declared  on  the  ;6th  of  .'\pril,  revealed  teiuiencies  unfavourable 
to  the  government  and  even  to  (he  dynasty;  the  large  towns 
returned  34  Republicans.  A  ministerial  crisis  followed;  Maura 
resigned;  and  though  the  elections  to  the  senate  resulted  in  a 
large  Conservative  majority,  and  though  in  the  lower  house 
a  vote  of  confidence  was  carried  by  iSj  to  81,  Silvela  himself 
resigned  shortly  afterwards.   Seitor  Villaverde  was  bow  called 


ef  RDewed 


ttpon  to  form  a  cabinet.  His 
afcomplitfwd  little  but  the 
troubles  at  Barcekma.  His 
drastic  proposals  for  financial  retain., 
precluded  an  adventarous  policy  abroad  or  any  addhional 
expenditure  on  armaments,  principles  which  necessarily  brought 
him  into  conflict  with  the  military  and  naval  interests.  On 
the  3rd  of  December  \'illaverde  was  forced  to  resign,  his  successor 
being  Scftor  .Maura.  Meanwhile,  on  the  24th  oi  November, 
the  Liberal  party  had  bc-en  reconstiacted,  OS  tlw  DeOMCntiC 
party,  under  Senor  Afontero  Rios. 

Scfior  Maura,  iij,  w.is  to  be  proved  by  his  second  administra 
tion,  represented  the  spirit  of  compromLsc  and  of  conscr\'ativc 
Fini  Mmarm  reform.  His  position  now  was  one  of  singular  difii- 
^H^'o-.  culty.  Though  a  Catholic,  he  had  to  struggle 
against  the  cMcalcalcrii  that  anrrouaded  the  Uag, 
and  had  not  influence  enough  to  prevent  the  appolatinent 
of  Consignor  Nozalcda,  formerly  archbishop  of  Maidb  and 
a  prehte  of  notorioualy  Kactionaiy  views,  to  the  inportaat 
Man.  AgMtir  (i90e).  p.  347- 


see  of  Vakncia.  His  ooncearioiis  to  the  deouuids  of  the  ministcn 

of  war  and  marine  for  additional  estimates  for  the  army  and  navy 
exposed  him  to  the  attacks  of  \'illaverde  in  the  Cortes;  and  .still 
fiercer  criticism  was  provoked  by  the  measure,  laid  by  him  before 
the  Cortes  on  the  jjrd  <if  June,  for  the  revision  of  the  concordat 
with  Rome,  and  more  especially  by  the  proposal  to  raise  a  loan 
at  4%  to  indemnify  tlie  religious  orders  for  ihcir  e^Litescun- 
fiscated  during  the  Revolution.  Violent  scenes  greeted  the 
attempt  of  the  government  to  procure  the  susjwnsion  of  the 
parliamentary  immunities  of  140  deputies,  accused  or  stispected 
of  more  or  less  treasonable  practices,  and  wlien,  on  the  4th  of 
October,  the  Cortes  reopened  after  the  summer  recess,  Scfktr 
Romero  Robledo,  the  president  of  the  lower  house,  opened 
an  attack  on  the  ministry  for  their  attempted  breach  of  its 
privileges.  Furious  debates  followed  00  this,  and  on  the  subject 
of  Uaaia's  propoaala,  iriuch  were  attacked  by  the 

Conservative  Vilkveide  and  the  LibenI  Mom 
with  impartial  heat.   On  the  14th  ol  December 
Maura  resigned  an  inqioaaible  task  aad  King 
Alphonso  made  General  Aacanaca  head  «f  a  aanow^  Clciical* 
Conservative  cabinet. 

The  new  ministry,  confronted  by  a  npidly  .spreading  revulu- 
titjnary  agitation  and  by  a  rising  provoked  by  a  crop  failure 
and  famine  in  .Andalusia,  survised  scarcely  a  month,  voiavw* 
On  the  iOth  of  January  1005  .Vzcarraga  resigned,  MlmlmUy, 
:inii  two  days  later  Scftor  Villaverde  once  n>ore 
became  prime  minister.  He  was  in  no  hurry  to  summon  the 
Cortes,  partly  because  the  elections  to  the  provincial  councils 
were  due  in  March,  and  these  had  to  be  manipulated  so  as  to 
ensure  the  return  of  a  Senate  of  the  right  colour,  partly  because 
the  convocation  of  the  Cortcs  seemed  at  best  a  iwcessary  evil. 
.Already  the  discredit  of  parliamentary  government  was  being 
evidenced  in  the  increased  peiBoaal  power  of  the  young  king. 
Alphonso  was  now  shaking  himself  loose  from  the  deadening 
influence  of  the  reactioaaiycomt,  aad  waahfginniag  to  diylay 
a  disoaacettiag  iateRSt  in  albdn,  iafonaatioo  about  wluA  he 
was  apt  to  seek  at  first  hand.  The  resignation  of  the  see  ol 
Valencia  by  Archbishop  Nosaleda  was  a  symptom  of  the  new 
spirit.  This  was  none  the  less  distasteful  to  the  Republicans, 
who  thundered  against  [lersonal  government,  and  to  the  Liberals, 
who  clamourri!  fi  r  the  d  rli  s  ind  the  budget.  The  Cortcs  met 
at  last  on  the  14th  ol  June,  and  the  upshot  juslilicti  Villaverdc's 
reluctance  to  meet  it.  Attacked  by  Maura  and  Morel  alike, 
the  prime  minister  (June  20)  accused  his  former  colleague  of 
acting  through  ix-rsonal  pique;  on  a  motion  of  confidence, 
however,  he  was  defeated  by  204  votes  to  54,  and  resigned. 
He  died  on  the  i  sth  of  July  following,  withia  a  few  weehs  of 
his  former  leader  and  colleague  Silvela. 

The  Liberal  now  once  more  came  into  power  under  Seftor 
E.  Montcro  Rios,  Senor  Moret  having  refused  the  premietahip. 
The  government  programme,  announced  with  a  nuMn 
view  to  influencing  the  impending  elections,  included  jnm 
aMnrfal  reftonn,  reform  of  the  customs,  modifica-  MiaMrr, 
tioB  of  the  Mini,  and  the  qnestim  of  the  coaoonlat 
with  RoBie.  The  reault  of  the  electioaa  wac  a 
Liberal  majority  in  both  houses.  The  govcmmenl 
the  less  weak.  Quaneb  broke  out  la  the  cabinet  between  Seflor 
Josi  Echeray.  the  distinguished  banker  and  famous  dramatist, 
who  as  minister  of  finance  was  intent  on  retrenchment,  and 
(ieneral  W'eylcr,  who  a,s  minister  of  war  objected  to  any  starving 
of  the  army.  On  the  2-lh  of  October,  scarcely  a  fortnight  after 
the  oi_>ening  of  the  session,  the  government  resigned.  .At  the 
instance  of  the  king,  who  was  going  abroad,  Sefxir  Montcro 
Ricts  Lor.senteii  iniieeil  to  resume  ollicc;  but  his  ditiru'l  ies  unly 
increased.  The  price  uf  corn  rose,  owing  to  the  reimpuii; iiin 
by  the  government,  Wforc  the  elections,  of  the  itnfMirt  duties 
on  com  and  flour;  and  in  November  there  was  serious  rioting 
in  Seville,  Granada.  Ovicdo,  Bilbao  and  \'alencna,  jiff^i 
while  in  Catalonia  the  Separatist  movement  gathered  ffMhtrr 
such  force  that  on  the  39th  martial  law  was 
pradaimed  throughout  the  province.  The  sane  day  the 

Seflor  Moret  aov  acce|ited  the 
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premiership;  he  took  over  Sefior  Echeray's  budget,  while 
Weyler  was  replaced  at  the  war  oflicc  by  General  Luque. 

The  great  const  itution;il  fi.mics  had  broken  up  into  quarrelling 
groups  just  at  the  time  when,  as  it  seemed,  the  parties  of  reaction 
voe  oonoentrating  their  forces.  Not  the  least  ominous  symptom 
was  the  attitude  of  the  officers,  who,  irritated  by  newspaper 
tttackton  their  conduct  in  Cat&lonia  more  cspedally,  demanded 
thtt  in  crimcB  agiintt  the  amty  ihould  be  tded  by  the  ooancili 
of  mr.  The  pioloQgtd  CMitiovenies  to  which  tUt  save  liie 
were  settled  od  the  iSth  of  March  by  a  rumpromise  passed  by 
the  Cortes;  under  this  act  all  cases  of  (>r<-ss  attacks  on  officers 
were  to  be  tried  by  the  courts  martial,  while  ihosc  against  the 
army  generally  and  the  national  llag  were  still  to  be  reserved 
for  the  i^ivil  courts.  The  singular  weakness  of  the  govern- 
ment revealed  by  this  abdicAtion  of  part  of  the  essential 
functions  of  the  civil  power  would  have  led  to  its  speedy 
downfall,  but  for  the  truce  cried  during  the  festivities  con- 
nected with  the  marriage  of  the  king  with  Princess  Victoria 
£it|6ak  Ena  of  Battenbeig,  which  took  place  on  the  jiit  of 

The  king's  maniafewaa  hi  mangriapcctaiigDificaiit.  Inipite 

of  the  young  queen's  "  convenioa  "  and  the  ^nguhr  dktinction 

conferred  on  her  by  the  papal  gift  of  the  golden  rose. 
AJpbaato         „  Protestant     alliance  marked  a  further  stage 
in  Alphonso  XllI  's  emancipation  from  the  tutelage 
of  the  Clerical-Conservative  court.   He  was,  indeed,  increasinply 
displaying  a  tendency  to  think  and  act  for  himself  which,  though 
never  over-stepping  the  bounds  of  the  constitution,  was  some- 
what disconcerting  to  all  parties.    Hb  personal  popularity, 
too»  dne  partly  to  his  youth  and  genial  manners,  was  at  this 
time  giMtly  increased  by  the  cool  courage  be  bad  shown  after 
the  dastardly  bomb  attack  made  upon  htm  and  hia  young  wife, 
during  the  wedding  proccHum  at  Madrid,  by  the  anarchist 
Matteo  Morales.'  Whatever  liis  qualities,  the  growing  entangle- 
ment of  parliamentary  affairs  was  soon  to  put  them  to  the  test. 
For  the  coronation  was  hardly  over  when  Scfior  M.  jrr!  resigned, 
l^Pfg.       and  on  the  6th  of  July   Capt.iin-Cicneral  LA)pez- 
DomiagatM  Dominguez  became  head  of  a  cabinet  with  a  frankly 
Mtm^tfr.    anti-clerical  programme,  including  complete  liberty 
of  worship,  the  sccuUrization  of  e<iucation,  and  the 
drastic  ceglUatkm  of  the  right  of  association.    The  signature 
by  the  kiig  of  ail  ordinance  giving  legal  validity  to  the  civil 
naniigBB  of  Catholica  aiwued  a  fotioiia  agitatioii 
MMirMgw  among  the  ctngy,  to  whldi  hounds  were  only  set 
g— by  the  thntt  of  tho  govcrnBteot  to  pioaecnte  the 
bishop  of  Tuy  and  the  diapter  of  Covdova-  In  the  tcdtionioofr- 
1907  the  most  burning  subject  of  debate  wns  the  new  Associa- 
tions Law,  drawn  up  by  Senor  Davila.    F.ven  in  the  Liberal 
ranks  the  que^ition  aroused  furious  differences  of  opinion;  Scftor 
Montcro  Rios.  the  president  of  the  s^-natc,  denounced  the 
"infamous  atta,  Ls  <m  the  church";  the  government  itself 
showed  a  wavering  temper  in  entering  on  long  and  futile  negotia- 
tions with  the  Vatican;  while  in  January  iijo;  the  cardinal 
ardUiishop  of  Toledo  presented  a  united  protest  of  the  Spanish 
Cpboopate  against  the  proposed  law.    This  and  other  issues 
produced  complete  disunion  in  the  Liberal  party.  Already,  on 
tiie  37th  of  November,  Lopec-Domingucz  had  resigned;  his 
y    ^     successor,  Moret,  had  at  once  suffered  defeat  in  the 
house  and  been  succeeded  in  his  turn,  on  the  4th  of 
December,  hy  marquis  de  1.^  Wg.i  de  .Xrmijo.  The 
'■  question  was  now  muoted  in  the  cabinet  of  dropping 
the  .Associations  Law;  but  on  the  Jist  of  Januarv-  Sefmr  Canalejas, 
president  of  the  lower  house,  who  was  credited  with  having 
inspired  the  bill,  publicly  declared  that  in  that  event  he  would 
cease  to  support  the  government.    By  the  24th  the  cabinet 
had  resigned,  and  a  Oousemtive  govemniciit  was  in  office 
nadcr  Sefior  Maum  u  piimier. 

The  adrnfoistratioii  of  Seflor  Maun,  whidi  tested  till  the  aist 
of  October  1900.  marks  an  important  epoch  in  the  history  of 

'  The  king's  reckless  daring  was  destined  later  to  impair  his 
popularity.  Kir  in  an  enthusiastic  motorist  blind  UOWOgC  IS 0  qUsSty 
apt  to  be  exetdaed  at  the  cxpenac  of  others. 
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The  new  premier  was  no  mere  party  politician, 
but  a  statesman  who  saw  the  need  of  his  country,  on  the  one 
hand  lor  effective  government,  on  the  other  hand  for  . 
education,  ao  as  to  enable  it  ultimately  to  govern  Mm 
itadf.  niough  a  sincere  Catholic,  he  was  no  Clerical,  ^^'''''tM- 


withdraw  the 


as  was  proved  by  his  refusal  to 
ordinance  on  dvU  marriage.   Hie  audn  objects  that  ho 
before  himmlf  wm,  fintly,  the  mohiteDaaoe  of  order;  weemSfyt 
tiu  refonn  of  hied  government,  so  as  to  destroy  the  power  of 

the  Caciques  and  educate  the  people  in  their  privileges  and 
responsibilities.  The  dissolution  of  the  Cortes  produced  a  cer- 
tain rearrangement  of  [lariics.  The  Liberal  groups,  as  usual 
when  in  opixjsiiion,  coalesced.  The  Republicans,  on  tlie  other 
hand,  split  into  seetions;  in  Barcilon.^,  Tarragona  and  Gcrona 
they  were  Sepiiraiists,  while  a  new  party  appeared  under  the 
name  of  SoUdarists,  consisting  of  Separatists,  Carliats  and  Social- 
ists, The  elections  in  April  lesultcd  in  a  sweeping  Conservative 
victory — the  govenuneat  aeamd  a  majority  in  the  lower  house 
of  88  over  all  other  gmipo  oomUiicd.  As  for  the  "dynutic 
eppodtJDB,"  It  mo  ngdand  to  a  lu^p  of  M  m«aiben» »  nMilt 
so  unsatisfsctoiy  fram  the  potat  «|  vfgw  of  tbte  monaccby  tlmt 
the  government  offered  to  quab  oert^  Cbnaervative  returns 
in  order  to  provide  it  with  moie seats.  The  liynaitic  opposition, 
however,  considered  that  it  had  been  unfairly  dealt  wi'.h  in 
the  conduct  of  the  elections;  and  though,  out  of  consideration 
for  the  dynasty  (an  heir  to  the  throne  having  been  born  ou  the 
loth  of  M.iy  i.  they  attended  the  opening  of  the  Cortes  on  the 
13th  of  May,  the  Liberals  refused  to  take  part  in  the  session  that 
followed,  which  lasted  till  the  sgth  of,  July.  When,  i^^mT 
however,  the  Cortes  reopened  on  the  loth  of  October,  a^vMUiw 
the  dynastic  opposition  was  once  more  in  its 
place.  It  was  now  that  Sefior  Maura  hrau^t  in  his  Local 
Adminirtiatien  BiB,  a  mcosuie  centalmog  419  duaes,  the  moia 
features  of  which  were  that  it  largely  increased  the  naponsihiiity 
of  the  local  elected  bodies,  made  it  compulsory  for  cver>'  elector 
to  vote,  and  did  away  with  ofl'ui.il  ;n:erferenre  ,it  the  p>olIs. 
The  bill  met  with  strenuous  (^position,  and  on  the  33rd  of 
December  1907  the  Coitct  adjotttned  without  its  haviag  beea 
advanced. 

At  the  close  of  the  year  an  .\narchist  outrage  gave  the  excuse 
for  the  proclamation  of  marii.^1  law  in  Barcelona,  and  after 
the  opening  of  the  new  session  of  the  Cortes  (January  13, 1908) 
a  biU  was  intioduced  into  the  senate  givhig  to  the  | 
the  OMMt  diwtk  powers  for  the  supprmioD  ol 
lu  pravbioaa  pMcticdjy  amounted  to  a  conpleto 
of  the  gnanuitees  for  dril  Bherty ,  it  met  with  the  mosi 
opposition,  and  its  final  passing  by  the  Senate  (May  9)  was  fol- 
lowed by  a  serious  crisis.    Two  months  before  (March  10-13) 

King  .Mphonso.  with  characteri.<tic  couriige,  h.ul  paid  a  surprise 
visit  to  Harcelona,  and  the  general  enthusiasm  of  his  recejylion 
seemed  to  prove  that  the  disaffection  was  less  widespread  or 
deep  than  had  Ik-cu  sujiiioscd.  In  the  circumstances,  Sefior 
Maura  dropjied  the  Suppression  Bill,  and  the  king  issued  an 
ordinance  re-establishing  constitutional  guarantees  in  Catakliua. 

This  good  feeling  was  unfortunately  not  destined  to  be  of 
long  duration;  aod  la  the  following  year  the  strugglo  hcCweeB 
the  antagonisdc  forces  tn  Spain  once  owce  peiduced  a  pcfflooa 
crisis.  The  Local  AdministTatian  BOi,  after  hdng  ddmted  for 
two  sessions,  passed  the  lower  house  on  the  13th  of  February 
igog,  having  at  the  last  moment  received  the  support  of  the 
Liberal  Setter  Moret.  thouKh  the  Radicals  as  a  whole  opposed  it 
as  gratifying  to  Seizor  ramVi'i.  the  Ri>;:i.iiia!ist  leader,  and  there- 
fore as  tending  to  disintegration.  Though  ruling  in  the  spirit 
of  an  enlightened  despotism  rather  than  in  that  of  a  constitu- 
tional government,  SeAor  Maura  had  succeeded  in  doing  a  notable 
work  for  S^n.  It  was  Inevitable  thai  in  doing  so  he  shouM 
hwur  OBpopuliuriity  ">  naay  quaiten.  His  efforts  to  reoon* 
atmct  the  Spanfab  navy  were  attadted  both  by  the  apostles  of 
letreocbment  and  hy  those  who  saw  in  the  sUpbuikling  ooii> 
tracts  an  undue  favouring  of  the  fordgocr;  the  Marine  Indtiatries 
Protection  .\ct  was  denounced  as  favouring  the  large  ship- 
owners and  exporters  at  the  expense  of  the  smaller  men;  the 
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Compulsory  Education  Act  as  "  a  criminal  MSaalt  on  the  rights 

of  the  family."  His  ecclesiastical  policy  alio  expoMd  him  to  the 
fate  oi  tiius*  who  tsko  tlie  middle  way;  the  Liberal-';  di-nounccd 
the  mini.'itcr  of  education,  Don  F.  Rodriguez  San  I'tdro.  for 
making  concessions  lo  the  leachiiiK  ord-  rs.  .vhilc  the  archbishops 
of  Burgos  and  Santiago  dc  Comfiostrllii  fulminated  apainst  'he 
government  for  Harinj;  u>  tax  the  congregations.  In  his  reform- 
ing work  Senor  Maura  had  an  arti\,c  and  ctTiricnt  liculenant 
in  tlte  minister  of  the  interior,  .Scfior  La  Cierva.  Under  his 
amSKta  laws  were  (laaacd  reforming  and  strengthening  the  police 
toco,  instituting  industrial  tribunals,  regulating  the  work  of 
women  and  children,  introducing  Sunday  rest,  early  closing,  and 
Other  reforms.  In  short,  the  government,  whatever  criticism 
might  be  levelled  at  its  methods,  had  accompiiabed  a  notable 
work,  aad  irim  on  the  6th  of  June  1909  the  Conct  Mljaunied, 
tt«  poiltloii  Mcmed  to  be  eaMind. 

Iti  domfril  wu  alUnatetjr  due  to  the  domkpneat  «t  the 
eriib  ia  Iteocoo.  TUe  b  described  elsevhcte  ^  Moaooco: 
«fl»«aM  Hutory);  here  it  it  only  proposed  to  eotllBe  the  effect! 
CHfii.  of  its  reaction  upoD  the  internal  affairs  of  Spain. 
The  trouble,  long  brewing,  broke  out  in  July,  with  the  attack 
bv  llie  Ri'f  trilx-smen  upon  the  workmen  eng^iK"-''  the  rail- 
way being  built  to  conucLt  Mcliila  with  the  iniiiii!  in  the  hills, 
held  by  Spanish  concessionairts.  The  nerewity  for  strengthen- 
ing the  Spanish  forrcs  in  Africa  had  for  some  time  been  apparent ; 
hut  Scnor  Maurj  liad  not  dared  lo  face  the  Cortes  with  a  demand 
for  the  necesMry  estimates,  for  which,  now  that  the  crisis  had 
become  acute,  he  had  to  rely  on  the  uuthoriiwtion  of  the  cuuiiciJ 
of  state.  The  spark  was  put  to  the  powder  by  the  action  of 
the  war  minister,  General  Linares,  in  proposing  to  organize  a 
'  field  force  by  calling  out  the  Catalan  reserves,  This  sum- 
.  np  too  vivid  memories  of  the  useless  miseries  of  former 
expeditions.  On  the  26lh  of  July  a  general  strike 
was  proclaimed  at  Barcelona,  and  a  movement  directed  at  first 
niihut  die  "  mmrripHon  "  nipidbr  developed  hito  a  levohi- 
ittack  en  wtabWird  onier  hi  chuidi  end  etale. 
The  d^,  a  Cigiwwt  fMlfaiH,  was  seething  nith 
raf  dugerons  demcntt,  its  native  proletariat  hdng 
reinforced  by  emigrants  returned  embittered  from 
faOure  in  South  America  and  a  cosmopolitan  company  of  refu- 
gees from  justice  in  other  lands.  The  mob,  directed  by  the  rcvo- 
lutionar>'  elements,  attacked  more  especially  the  convents 
and  churches.  From  the  city  the  revolutionary  movement 
spread  to  the  whole  province.  In  Barcelona  the  risinc  was 
iuppcesscd  after  three  days'  .mrcet  righting  (July  -'7--'<j'. 
On  the  ;Sth  martial  law  was  proclaittied  throughout  Spain; 
and  now  began  a  mdit.iry  reign  of  terror,  which  !a.sled  uniil  ihe 
end  of  September.  In  the  fortress  of  Moujuich  in  Barcelona 
were  collected,  not  only  rioters  caught  red-handed,  but  many 
others — notably  journalists — whose  opinions  were  obnoxious. 
The  greatest  sensation  was  caused  by  the  arrest,  on  the  jist  of 
August,  of  SeAor  Ferrer,  a  theoretical  anarchist  well  known  in 
many  countries  for  his  anti-ckiical  educational  work  and  in 
Spain  «qiede%  as  the  founder  of  the  "  ky  achoola."  He  was 
Bccmed  of  fadtag  the  dnef  hiitigitor  of  the  BanefaNU  riling, 
was  tded  hir  «oort  martial  (Oct.  si-ij),  and  ehot.  This 
tragedy,  which  rightly  or  wrongly  arawicd  the  moat  wide- 
spread indignatioo  throughout  Europe,  pradlMOd  »  **>8«*— i-' 
crisis  in  Spain.  The  opening  of  the  October  nadaa  of  the 
Cortes  was  signalized  by  a  furioiu  attack  by  Scflor  Morct  on 
Sefiores  Maura  and  La  Cier\'a,  who  were  accused  of  having 
fMef  sacriliced  Ferrer  to  the  :t  >eiii  iiii:;it  of  their  clerical 
task-masters.  The  povtrnnunt  had  been  already 
weakened  by  the  news  of  Marshal  Marina's  reverse  in  Morocco 
(Sept.  30);  to  this  new  attack  it  suLCurabcd.  .Sefior  -Maura 
Rsigning  on  the        nf  October  ioo(). 

On  the  2jnd  the  formation  of  a  new  cabinet  under  Scfior 
was  announced.    It  was  from  the  first  in  a  position  of 
singular  weakness,  without  a  homogeneous  majority 
MfMrr.   in  the  Coites,  and  depending  for  its  very  existence 
on  the  uncertain  support  of  the  extreme  Left 
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to  put  forward  a  programme.  It  seat  General  Weyler  to  keep 
Barcelona  in  order,  caused  the  release  of  most  of  'he  prisoners 
in  Monjuich,  reduced  the  torces  in  Monxru.  reijiH.ued  negotia- 
tions with  Rome  for  a  moditit.uion  nf  (he  i  itncunlnt ,  and  on  the 
31st  of  DccenihHJr,  the  end  of  tlie  liiiancial  year,  ■xnh  responsible 
for  the  issue  of  a  royal  decree  stating  that  the  budget  would 
remain  m  force  until  the  Cortes  could  pass  a  new  one.  But. 
nicauvvlule,  the  municipal  elections,  under  the  new  Local 
-Vdministration  Law,  had  resulted  in  a  triumph  of  the  Lilxrrals 
(Dec.  ij).  SeAor  Moret  now  considered  the  time  ripe  (or 
a  dissolution;  the  king,  however,  refused  to  consent,  and  on 
the  gth  of  February  iqio  the  ministry  resigned.  The  Dew 
cabinet,  with  Seftor  Canalejas  as  prcfidcnt  of  the  cotucfli  hl- 
ciudcd  members  of  the  various  Ubeial  and  Radical  awri^to 
Garda  Prieto  (forttga  alhas),  Ooimt  <IMiiifjt 
^ttcckr).  General  Amur  («ar),  the  Demo-  ""^ 
ctat  Alias  Mfanuida  (navy),  Cobiaa,  a  atrans  Catholic  though  a 
Llhecal  (finaiice),  Ruli  Vakrfno,  a  Denocnt  (fcutke),  Calhetoa 
(public  worlca)  aiid  Count  RonumoneB,  who  advocated  a  Ubeial 
settlement  with  the  Church  (education). 

Though  at  once  denounced  by  Sefior  Moret  as  "  a  democratic 
llag  In-ing  u.scd  to  cover  reactionar>'  merchandise,"  ■  the  name 
of  Canalejas  was  in  itself  a  guarantee  that  the  burn- 
ing (luestion  01  the  reliiiiuMs  of  the  stale  to  Rome 
and  the  religious  orders  would  at  last  be  taken  in 
hiitid.  while  the  prei>euce  of  so  many  moderate  elements  in  his 
cabinet  showed  that  it  would  be  approached  in  a  conciliatory 
spirit.  \  beginning  was  made  with  the  issue  of  a  circular  by 
the  minister  i/f  finance  (March  18),  ordering  the  collection  of 
taxes  from  aU  rdigious  bodies  carrying  on  commercial  and 
industrial  enterprises.  What  more  could  be  done  would  depend 
on  the  result  of  the  elections  necessitated  by  the  dimolution  of 
the  Cortes  on  the  t5ih  of  .\pril.  Count  Romanones,  desiiiag 
to  educate  the  electors,  had  been  busy  establishing  achoola;  but 
the  swcq)iag  victory  of  the  Ubenb  at  the  polls*  was  prob- 
ably far  more  due  to  the  fact  that  tlA  «M  the  first  deetkB 
held  under  Sefior  Maum's  Local  Admfailatratlaii  Act,  aad  that 
the  ignorant  electors,  bdigaaat  at  behig  fbtced  to  vote 
under  penalty  of  a  fine,  where  they  did  not  spoil  their  baUot 
papers,  voted  against  the  Conservatives  as  the  authors  of  their 
griex'ance. 

The  government  was  thus  in  a  po.'.iLiim  vigorously  to  pursue 
its  religious  [lolicy.  On  the  jtst  of  May  the  oflicial  Cacetn 
puhlished  a  decree  setting  forth  Ihe  rules  to  which  the  religious 
associaiions  woulii  have  to  submit.  It  was  pointe<l  out  that, 
in  conformity  with  the  decree  of  the  9th  of  ."Kprii  ic>o;,  it  had 
become  necessary  to  coerce  those  congregations  and  associa- 
tions which  had  not  fulfilled  the  formalities  prescribed  by  the 
law  of  1HK7,  and  also  those  engaged  in  commerce  and  industry 
which  had  not  taken  rut  patents  with  a  view  to  tbeir  taxation. 
It  further  ordered  that  all  foreign  members  of  congregations 
were  to  register  themselves  at  their  respective  "l'"-^  la 
accordance  with  the  decrees  of  1901  and  190s.  On  the  lith  of 
June  a  further  and  still  mote  aimifirant  atcp  was  taken.  A 
royal  ordinance  was  imued  r^eaOag  that  aipied  by  Caaovaa 
del  CaatiUo  (Oct  ts,  i9l6),  iamediatcly  after  the  pioauil- 
gation  of  the  constitution  of  1S74S,  interpreting  the  nth 
article  of  the  constitution,  by  which  the  free  exercise  of  aU 
cults  was  guaranteed  in  Spain.  The  article  in  question  forbade 
"  external  signs  or  public  manifestations  of  all  religious  ion 
fes.sions  with  the  exception  of  that  of  the  state,"  which  was 
dehiied  by  Canovas  del  Castillo  as  n;ear;ing  "  any  emblem, 
attribute  or  lettering  which  would  appear  on  the  exterior  walls 
of  dLwidcnt  places  of  worship."'  In  the  speech  from  the  throne 
at  the  opening  of  the  new  Cortes  (June  16)  the  king  declared 
that  his  govemawat  would  "atrive  to  give  cipieaitai  to  tlw 

'  Thr  Timff  (Peh.  18.  igiol. 

'  The  eompoMtion  of  the  new  parliament  was  aa  follow* — Senate; 
Minifiterialists,  103;  Con.«iervatives.  4J  ;  Regionalists.  S  :  ReiniMieans. 
4;  Carlists,  1;  miscellani-ouv  prini]!--,  If.  Lower  House:  NliniM<-ri- 
alists,  ai^;  ConMrvati\'cs,  105 ;  Republican*, ^ ;  Caclists, 9 :  CauUns 

;  nnattacbeo,  3. 


It  .-A  *"st»,"Z!Con«ervati\'c»,  io5;Rc 
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public  aspirations  for  the  reduction  and  control  of  the  excessive 
Dumber  oi  «cdcn  and  religious  orders,  without  impairing  their 
tnikpcndcncf  in  ipiiitiul  matters,"  and  in  intndudng  a  bill 
Igr  the  HModncat  «f  the  law  of  1887  Sefior  Ounlqiu  {toclazcd 
tftit  tbnflmwBDMWtt  *'inipind  by  UwonhnmlipiAdl  Mberiy 
«r  cooKMoe,'*  IimI  gtvcB  to  utide  iL  of  the  conatitution 
"dm  fnO  leiue  of  its  text."  ■ 

"Liberty  of  consdcnce,"  a  principle  condemned  by  the 
Syllabus  of  1S64  and  sneered  at  In  the  rnryr!ic:'.l  P  iscendi  gregii 
of  1905,  was  hardly  a  phrase  ralctilatod  to  conriliate  the  Spanish 
dergy,  U-i:,  tin:  \  ntkar..  A  ( ry  went  up  that  to  allow 
dissident  churches  tu  announce  their  presence  was  to  insult  and 
persecute  tbe  Catholic  Church ; '  at  Rome  the  decree  was  attacked 
as  imooaatUutunnl,  and  a  breach  of  diplomatic  propriety  all 
the  mort  wyBhewiihle  U  negotiations  for  a  revision  of  the  con- 
ncdat  wmm  actwl^  ptndiac.  A  violent  clerical  agitatkn, 
Moaansed  far  tfaa  Vatku,  waattartad,  ja  Spanish  aidibitbops 
and  fafahopa  pmnting  a  joint  inroteat  to  the  govemnwnt.  Fuel 
wai  added  to  the  fire  by  the  introduction  of  a  bill — known  as 
the  Cadenas  bill — forbidding  the  settlement  of  further  congre- 
gations in  Spain  until  the  ncj^tiations  with  the  N'atican  should 
have  been  completed.  This  was  dciiouiucd  at  Rome  as  a  uni- 
lateral assertion  on  the  part  of  the  Sjianish  government  of  an 
authority  which,  under  the  cotKordat,  belongeil  to  the  Holy  Sec 
as  well.  As  a  preliniinary  to  negotiation,  tbe  government 
was  required  to  rescind  all  the  obnonous  measures.  This 
demand  broke  the  patience  of  the  prime  minister,  and  on  the 
joth  of  July  Seflor  de  Ojcda,  Spanish  ambassador  at  the 
Vatican,  waa  initiucted  to  hand  in  his  papers.  In  Vatican 
ciKiea  darit  Uato  b^uin  to  be  dropped  of  a  ponibk  nppneke- 
mint  with  Don  Jaime,  who  had  succeeded  hir  father  Don 
Carlos,  on  the  iSth  of  July  190Q.  as  the  representative  of 
Spanish  legitimacy  and  Catholic  <ittlji. lr\y.  The  pretender, 
indeed,  diw!aimc<!  any  intenti<ju  nf  siirrinR  up  civil  war  in 
Spain;  his  niis-^ion  would  lie  to  restore  order  when  the  country 
should  have  wearied  of  tbe  republican  regime  whose  speedy 
advent  he  foresaw.  The  fulfilment  of  the  first  part  of  this 
pnphecy  seemed  to  some  to  be  brought  a  step  nearer  by  the 
OVWtbrow  of  the  monarchy  in  Portugal  on  the  $th  oi  October 
1910.  For  Spain  its  immediate  effect  waa  to  Uneaten  a  (icat 
increase  of  the  difficulties  of  the  gimniinent,  by  the  immi- 
gration of  the  whole  naM  of  niy«a  OOngregations  expelled 
from  Fortugal  by  one  of  the  int  acts    the  new  rigime. 

(W.  A.  P.) 

Cbkohological  Tables  of  Chbistiam  Dymastibs  in  SraiM. 
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.'\taulf    .  . 
Sigeric  . 
WaUia    .  . 

Theodocic  I. 


Thorismund 
Theodoricll. 
Euric    .  . 
AhriclL  . 


GcMlic 


410-415 
4«5 

415-419 


45t-4S3 
453-466 
466-485 
4«S-5o- 


907-511 


Entered  the  north-east  of  Spain, 
murdennl  at  Harceloiia. 

His  murderer,  promptly  mur- 
dered in  turn. 

Elected  king,  was  the  ally  (foc- 
dcratus)  of  (he  empire.  De- 
feated the  Vandals  and  Alans. 
Migmted  to  anuth-wcst  of 
France  with  all  his  people. 

Made  inmadn  into  Sjiain,  as  ally 
of  the  empire.  Killed  in  the 
h,itil<>  with  AtliU. 

.Ml  thcst  kiii^-  i.id  the  sc.1t  o( 
their  govenimciil  north  of  the 
Pyrenees.  They  made  inroads 
in  SiMin  and  had  a  Mronghold 
on  the  north-east.  Alaric  was 
killed  by  the  Froiikish  king. 
Clovis,  at  VouilU.  507. 

Bastard  ion  of  Aiaiic,  was  mur- 
dered. 

Reigm-d  in  south  .ind  ?aiuih-cast 
of  France  under  proimiun  i  f 
Thiiidiirit ,  the  ().itr<i);iilhic 
kiiiK  in  Italy.  Fled  before 
Franks  to  Barodooa  at  cod  of 
reign,  and  waa  muniefed  at 
Barcdona. 


Xheudis  .  .  . 

S»i-S4B 

■AnOstwaoth.  geoetaiof  Theod»i. 

'  tic.  Murdered  Amalarie,  and 
was  murdered  in  turn  at 
Seville  bjrThea^csii. 

TheudiciMl  .  . 

TiB  Tin 

A^ila           .  - 

54')-5S4 

Miirdi  rrd  at  M^rida. 

Athanagild  . 

554-S67 

Rrtifilcd  apainst  .\gila.  rv.icuated 
.\nilalusja    to   setuie   iiid  of 
lm[Krial  officers.  Kstablishcd 
the  capital  at  Toledo. 

I.iuva  I.     .  . 

567-573 

Elected  at  Narbonne.'Asaoclatcd 
hisb^therUovigildwithhi* 

LeovlglU 

The  first  \1sigoth  king  who  as- 
sumed the  (uadem  and  purple, 
''truck  coins  in  his  own  name, 

and   rnforr(»d    rci  i>s;nilinn  of 
lii--  •iiiprem.u  \-  in  all  [iarl>  of 
Spain,  cxn  jii  the  >outU  (  oast. 

Rcocand 

SW-«oi 

Son.  Associated  with  his  father. 
The  lint  Visigoth  kins  who  was 
aCathoQc. 

Liuva  II. 

601-603 

Son.  Soon  murdered. 

Witteric . 

603-610 

Leader  of  Ariaa  reaction. 

Gtmthemar  .  . 
Sitibiit  .    .  . 
Reooucd  11.  • . 

610-613  1 
•la-teo  1 

Obecwe  Ungs. 

Swiatdia   .  . 

Reccimer 

tei-4at  1 

<>2l-6.^l  I 

Amnriatwl hie f a n  1  i I \  wit'i himon 
the  throne^  Tlay  were  all  de- 
powd  by  the  nobwa. 

Sisinand 
ChiatUa.  . 

Tujtra 

(~hindaswinth  . 
Rcctrswinth 

636-640 

640-  64 1 

64 1 -  6  s J 
649-67  J 

I 

The-^  kine*  were  mair.ly  sup- 
imrtetl  liy  the  clerfjy.  ami  were 
engaged   in  endeavourinK  tn 
make  the  crown  hereditarv.  I)\ 
as«oi-ialing  their  kinsmen  with 
themselves. 

nj  1 

wamoa  . 

673-680 

I'nrcL.lMl  to  his  predecessor  and 
ekx  ted  by  the  nobles — was  de- 
l>o«ed  and  ton>.ured. 

Erwic 
Egica 

Witisa  .   .  . 
ivOQcnc  • 

680-687 
6*7-701 
697-710 
710-711 

The  most  obscure  of  the  \lsigoth 
kin^i.    Kgic.i  .md  Witina  ap- 
|h-,ir   tu  h.i%e  continued  the 
struggle  with  the  nobles,  by 
whom  Rixleric  was  tiirnultu- 
ously  elected,  in  opposition  to 
Wttna'asooActula. 

Early  kings  of  the  Christian  BortlMWiit  of  Spain,  of  uncertain 
chrooougy  and  lelationihip:— 

Pelayo    .  .  . 

Fa  Vila 

.\lphonso  L  .  . 
Fraila   .   .  . 

.•\urclio  . 
SiloD 

Mauiecat  .  . 
Bcnutdo 

7>»-737 

737-739 
739-757 

768-774 
774-785 
7«S-7«9 
7>9-79a 

Elected  as  "Ung  of  the  Goths." 

Drother  of  Pelayot 

Son-in-law  of  Peliyo. 

Son  of  Alphonso  I.  Mulderad  by 

his  brother. 
Br(i*lit-r  or  C'litMn, 
Brothcr-in-Uiw  of  Aurclio. 
Bastard  son  of  Alphooso  L 

Called  the  Dearoo,  deacendant  of 
Alphonso  1..  rekned  for  a  very 
ilioit  time,  and  rethed  to  a 
laligione  Imom; 

.\lphonso  II.  . 

79»-<42 

Called  the  Chaste,  ion  of  FMIa. 
W»»  perhaps  chosen  fal  OppMi- 

tion  to  Bcrmudo, 

Ramiro  1.  . 
OrdoRo  1.  . 
Alpbonso  III.  . 

866-914 

5vin  of  Bernuido  the  Deacon. 
S:iii  i.f  Raniir<f. 

Son  of  OrdoAo. 
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Period  of  the 
tlwnnof 
tbe 


thMiliiiiiii.  unions,  aeparationa  and  minions; 
IILMviag  lebcilcd,  and  forced  ■  divinoa  of 


Hm  clow  of  thft  king*!  idjoj"" 


G«rc»  .    .  . 

910-913 

Took  Leon,  wUdi  Aut  bKludcd 
Budidia,  or  Cude,  aa  the 
eUait  ■on. 

(MiofloIL  .  . 

SfCTWli  aon:  became   king  in 
Gallkia  which  included  north 
ern  Portugal  aad  aoquircrd 
Leon  on  the  death  cl  his 

brother  Garcia. 

Fruda  .    .  . 

Third  brother;  held  Asturias,  and 
was  kins  of  all  north* west  for 
a  thort  tiine  after  death  of 

Ordono. 

Alphonao  IV.  . 

934-93' 

Son  <rf  Ordofio ;  Iwame  a  monk  at 
Saha^un,  and  was  succeeded 
by  hit  brother  Kaniiro. 

RainiioII.  .  . 

In  hit  reign  Castile  broke  away 
fom^I^uit^^inder  the  count 

OrdoSo  III.  . 

Son  of  Ramiro. 

Sanclw  L« "  The 
Fiat." 

955-967 

Half  brother  of  OrdoiVo  Ml.  and 
son  of  Ramiro  11.  dv  his  st-cond 
mamagc  with  a  ciaughter  of 
Sancbo  Abaraa  of  Navarre. 
Was  driven  out  by  his  nobles, 
in  alliance  with  Feman  ("ron- 
zalce.  count  of  Ca-stile,  and 
restored  by  the  traliiiti.  The 
rebels  put  Orduni>,  swn  of 
Alphonno  IV'., on  ihc  throne  for 
a  time 

lUniioIlI. 

Son  of  Sancho.  Succeeded  a«  a 
boy.  Hiareignimaapctkidof 

anarchy. 

Bcmudo  II., 
"Tlw  Gouty" 

9«a-999 

Son  of  Ordofto  Ill.jwaanipported 
against  his  cmiM  Ramiro  III. 
by  tbe  nobles,  and  was  placed 
00^  the^  throne  by  the  Hajib 

999-«0a7 

Son  of  Bemndoi.  Began  the 
icatomtion  of  theUngdom  aft  er 

the  peiSod  of  anarchv,  and 
subjection  to  the  caliphate. 
Killed  at  siege  of  Viscu. 

Bemnido  III.  . 

10137-10137 

Son  of  Alphonso  V.;  was  killed 
in  battle  at  T.imamn  with 
hil  brother-in-law  Ferdinand, 
count  and  then  first  king  of 
Pittllf 

Pafnaado  t~or 

PMfaMHH. 

1017-1065 

Sob  of  Saadio  d  Miqw  of 
Namie,  Uag  of  CtMie  by 
right  of  hia  mother,  aad  of 
Leon  and  Gallicia  by  the  sword. 

Comrrs  of  Cabtile* 

The  counts  of  Castile  Sopan,  as  ;i  Ixxlv.  and  not  as  a  lini  i  f  (  tiii  I-,, 
in  the  reign  of  Alphonso  the  Cha»ie  (78^^-842).    I'hi'v  strove  for 
iodcfMndaoea  fron  tha  iint.and  whan  oneoaunt  hadicpiaocd  aeverel 
they  achieved  It. 

Fcman  Gonzales 

Made  hinuclf  indeprndcnl  of 
Leon.  One  of  his  daughters 
married  Ordofio  III.  of  Leon. 
By  a  second  niarriaeie  with  a 
daughter  of  Sancho  Abarca  of 
Navane  he  had  a  son  and 

GarcLi  FfrnandM 

968-1006 

Son. 

Sancho  Caarcia  . 

1006-1028 

Son. 

Gaicia  , 

Murdered.  Castile  then  patted 
to  Gurria's  uster,  the  wife 
of  5)ancho  d  Mayor  of 
.Navarre. 

Eakly  Kings  of  .Navarrs 

The  early  history  of  Navarre  has  Im^  ti  <j\  crlai<f  with  falilr.  and  with 
pure  falsification,  largely  tbe  work  of  the  Benedictines  of  ban  Juan 
de  la  PCfia  near  Hucsca.  Their  object  was  to  prwve  the  f ownda tio« 
of  their  house  by  a  king  of  Navarre,  Aragon  and  Sobmifoe^  in  the  9th 
centuiv.  They  were  helped  by  the  patnoiism  of  the  Aragooeac 
wished  to  nve  their  kingdom  an  antiouity  equal  to  that  of  1 
Hence  nniu  sat*  invention,  bolttemi  ifp  by  fomwy  of  1 ' 
falsifioatioo  cTcmiilaai 


Sancho  Abarca, 
lA  Broguea 


Garcia  Sancher 
Sancho  C.arria 
Garcia  S.iiiclK-it 
"ThcTremblcr" 


Sancho  d  Mayor 


Garcia  III. 
Sancbo  IV. 


906-916 


936-966 

96*"^ 
999-MOO 


IO0O-I03S 


I0S4!-I076 


Made  himself  independent  king 
at  Pamplona.  He  fought  w  ith 
the  Carolingian  counts  of  the 
marches,  and  in  alliaiMX  with 
lh<-S|t.inish  MahomnNdMBesi 
Casi  of  Saragossa. 

Very  obscure.  The  mo«t  un- 
doubted personality  of  the 
lime  is  Tota  Crheuda),  widow 
of  Sancho  Abarca,  who  gov- 
erned for  her  to*  aad  wMte 
daughters  were  manied  t»  the 
kiaga  of  Laos  and  eoanta  of 
GtatHc^ 

Son  of  "Tlw  Trembler."  He 
matriad  •  daughter  of  Sancho 
Garda.  ootiat  of  Castile.  On 
the  murder  of  Gaicia.  the  last 
count,  he  took  Ca.nili'  by  right 
of  his  wife.     He  inhcrittxl.  or 

oaamT'^SmHM'^m^m 
Aragon  and  Soiwmite:  He  di- 
vided his  \-arious  dominions — 
Navarre  to  (Garcia,  Castile  to 
Fema  ndo.  Sobra  rbc  to  Gonaalok 
and  Aragon  to  RaflrifD  SaS- 
chez,  a  natunil  son. 

Killed  in  battle  with  his  brother 
Fernando  of  Castile  and  Leon 
at  Alapuerca. 

Son.  Murdertxi  by  his  natural 
brother  Ramon  at  Peftalen. 
The  Na\'arrvBC  then  chose 
Sancho  Raniirex  of  Aragon  a* 
king.  The  kingdoms  remained 

'tin 


11*-.  -  -,-    ■  * —  -# 

nisionc  ■tagaooi  oi 


Ramiro  Sanchex 


Sancfcot.    .  . 

Pedro  I.  .  .  . 

.^phonsoL'The 
Battkr." 


Ramiro  II. 


IViRNiiila 


103^1067 


1067^1094 

1094-1102 

1 103-1 134 


««34-"37 


lt37-ll«« 


Natural  son  of  Sancho  el  Mayor 
of  Navarre,  who  on  the  death 
III  hia  Uniliniale  brothi  r  (_i<jn- 
zalo,  annexed  Sobrarbc.  The 

kingdom  of  Sobodw  luted 
only  during  the  life  of  GoBaalo. 

Son  of  Ramiro.  Was  killed 
white  besieging  Hueaca. 

Son  of  Sancho. 

Si  ond  son  of  S,ancho.  He  lo'jk 
Niiragf issii  from  the  McM_irs,  .and 
tta.s  married  lo  I  rraca,  queen 

of  Castile  Kind  Leon. 

Third  son  of  Sancho.  A  monk, 
who  waa  cactaustrated  alter 
tiie  death  d  Alpbooso,  but  re- 
turned to  tlw  cloister  00  the 
birthdhSsdaugfaterFettofdlla. 

Married  to  Ramon  Berrnguer. 
count  of  Barcelona,  who  be- 
came king  by  right  at  lua  wife. 


Tbb  EaiLT  CouMTs  or  Bakcelona 

In  the  last  years  of  the  8th  and  beginning  of  the  9th  century, 
Charlemagne  and  Louis  the  Pius  began  conquering  the  north-east 
ol  Spain,  whirh  (he  Arab.s  had  occuple<l  as  cirly  as  713.  By  8tl 
the  f  ranks  hail  ronr]uere<l  as  far  as  TorloN,i  and  Tarragona.  The 
territory  gained  was  railed  the  Marca  Hispanica,  and  was  governed 
by  counts  of  Roussillon,  .-\mpurias,  Bcsaltu,  Barcelona,  Cerdefla, 
Pallar*  and  ( 'rgell.  They  became  independent  during  the  decade  net 
d  the  Caraliapant.  The  tupriaiacy  1 
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counu  of  Barcelona  who  became  independent  with  WUlrGd  I.  by 
874.  H*  and  Us  fanmedkM  dctcendams  gradually  subdued  the 
okher  GaimU.  Hey  anffarad  much  ftwa  tbe  inroad*  of  Mansur  in 
tlw  lO^eciMmy.butontlttdM&wof  thecaliplute.ttaeytookp»n 
tatlw 


BerraciMrRMBOo  1. 

iOlS-f«35 

Held  BattvloiM,  Vich  and 
Manrcsj  with  land  COR- 

>iui'rcii  (ram  the  Moon  to 

t  h«'  •Willi  h 

Ramon  Berenguer,  . 
"TlMiOld° 

1095-1076 

^on.  Hts  father  had  ctividcc! 
hii  poMessions  between 
hit  Mdaw  aod  all  his  «>n!i. 
but  Remott  BerrnKucr 
reunited  them  by  force. 
He  left  hU  dominion  to  be 
held  in  oommon  by  his 

eWAflllM. 

lUnmBcKflgiwrll. 

WnrimpirMlimnn  11 

1076-1083 

< 

1076-1083 

Ramon  Bi>ren(nipr  II.  Cap 

(!■<'..[,  .jv,     1"  Tnw     i'nv,  ") 

was  murdered  by  Bcren- 
guer Ramon  11.,  iriioae 
end  is  uixknown. 

tolii-1131 

Son  nf  Ramon  Bcrenguer  II. 
Bv  his  marriage  with 
Amoma  or  Douce  of  Pro- 
vence he  3(rt|iiired  territory 
in  south-eastern  France. 
He  inherited  or  subdued 
all  the  (ither  ci>untslui»  of 
Catalonu>,e)u.e|>l  HeraUd.i. 

Ramon  Bcrenguer  . 

1 131-1162 

Son.  Inherited  the  Spanish 
pcMMMion*  of  hi»  lather, 
the  Flench  going  to  a 
brocher.  Was  betrothed 
to  Petronilla  of  Aragon. 
otid  married  her  ia  1150, 
baooaiiflf  liac  of  Ancoo. 

Second  period  of  the  union,  disunion  and  reunion  of  C'astile  and 
Leon  from  Fernando  I.  to  Fern.imlo  III.  I'lriuindo  I.  diviili-d  hi* 
dominions  among  his  threv  sun-:  to  Sin  Im,  llio  tIdeM.  (  anilr; 
lo  .Mfonso,  the  second  son,  l^mi;  to  <.ariu,  the  third  son.  Calhcia. 


Sancho  II.  . 
AlpboMoVI. 
Umca  .  . 

Vlt. 


Sancho  111.  . 
Fernando  H. 
AlphoOM)  VIII. 
IX. 


Henry  I. 


IIL 


1065-1072 
1065-1109 
1 109-1126 
iia6-iiS7 


1157-1158 

1 157-  1188 

1158-  1214 
1188*1330 


1314-1317 

1317- 


1317-1352 


He  expelled  Alphonso  ami  Garcia. 
Teuniting  tbe  three  Idafdaam. 
Murdered  at  Zamora. 

RatufMd  boa  eiik.  obtained  all 
the  thvee  Idn^dom*^  and  im- 
priwned  Caroa  for  hie. 

Daughter  of  Alpiionio  VI..  awl 
eddow  o{  RayoMMui  of  Bw^ 


Son.  Recoenlwd  a»  Mng  in 
Gallicia  during  his  mother's 
life.  Di\'idcd  his  kingdoms 
liclween  his  sons;  to  the  elder 
S,inehi),  C'a«tile,t(>tbe  younger, 
Fernando,  Leoo. 

In  Castile. 

In  I.ei»n. 

Cattile.  Sun  of  Sancho  1 1 1 . 
Leon.  Son  of  Fernando  II.  Is 
numbered  IX.  because  he  was 

junior  to  the  OOUSin  AlfllMIBIO 

of  Castile, 

Castile.    Son  of  Alphonso  VIII. 

Datighter  "f  .Mphnn^i  VIII 
.Married  tu  ."Mphons-j  l.\  of 
Leon,  but  the  marriage  was 
declared  uncanonical  by  the 
pope.  The  children  were  de- 
clarctl  legitimate.  Bcrengaria 
resigned  the  crown  of  Castile 
to  her  son  Ferivandi>  by  the 
unc4iru)nical  ^  ni.irriaKe  witll 
Alphonso  IX.  of  Leon. 

Inherited  I^n  on  the  death  of 
his  father  Alphonso  IX.,  and 
united  the  croww  for  the  look 
time,  in  1230. 


Castilb  and  Lbok  till  thb  Union  With  Akagon. 
Fernando  III.  was  king  of  Castile  and  Leon  from  l>jo  to  1252. 


Alphonso  X. 
SaackolV. . 


FcnbHUMlIV.  . 
AlphoaaoXI.  . 
Peter  "TlwCnet' 
HcMyll.  .  . 


JohnL 
Henry  III. 
John  II. 


IV. 


1253-1384 
1084^1395 


1995-1313 

1312-1350 
«35^«369 
1369-1379 


>379-t39" 
1390-1406 
1406-1454 


1454-1474 


Eldest  son  of  Fernando  111. 

Second  son  of  .•\lphonso  X.  Wa.» 
preferred  to  the  sons  of  his 
elder  brother  FeRUnand  de  la 
Ccrda.  who  «Qm1  in  Alphomo'e 
lifetime. 

Son  of  SandbOi 

Son  of  Fevdbuuid  IV.  ' 
Son  of  Alphonao  Xt. 

Natural  son  of  Alphonso  IX. 
He  deposed  and  murdered 
Peter,  and  founded  the  line  of 
the  new  kings. 

5x)n  of  IIenr>'  II. 

Son  of  J(jhn  I. 

Son  of  Henry  III. 

Son.  The  le|ptimacy  of  the 
daughter  of  his  second  marriage 
was  not  recopmze<),  and  the 
crown  of  Castile  passed  l<i  his 
eilter.  who  nanied  Ferdinand 
of  Angon.  The  marriage 
unhed  the  crowns  in  1479. 


Aragon,  from  the  union  with  the  county  of  Barcelona,  to  the  union 

with  Castile:— 


.'Vlpbonao  II. 


III. 


Alphonso  ITI. 
James  II.  . 


IV, 
IV.  . 


Jgihn  I.  .    .  . 

Martin  .    .  . 

Fadboodl.  . 

V.  . 


John  II. 


II. 


1 162-1 196 


Il9fr-I3i3 
IM5-1276 


IS76-1385 

1285-1 191 
1391-132: 


1337-1336 
1336-1387 

iair-1395 


1411-1416 

141^1458 

1458-1479 

1479-1516 


S<jn  and  successor  of  Petronilla 
and  Ramon  Bercnguer  IV. 
Recovered  tbe  Provencal  pos- 
scaMHUof  Ramon  Bcienguer  IL. 

Son.  IGlMatMuflet. 

Son.  Conquered  the  Balearic 
Uland»  and  Valencia.  Left  the 
island'  to  his  son  James,  from 
whotn  the  title [>asscd insucrcs- 
sion  to  Sancho  (d.  1324),  hi* 
cldeflt  son.  to  Sandio'a  nephew 
lames  (d.  1349).  and  to  another 
James,  his  son  (d.  1375);  but 
the  actual  iiosseseion  was  re- 
ro\'ercd  by  the  elder  line  befoio 
the  extinction  of  the  yoomer 
branch. 

Eldctt  son.  Conquered  Sicily, 
clamed  by  fight  of  his  wile 
Comtanoe,  daughter  of  Man- 
fred of  BeneweMun. 

Eldest  son.  Succeeded  to  Spanish 
possessions. 

■VMTond  son  of  Peter  III.  He  had 
su.:ccer:icd  fo  Sicily,  but  re- 
stgne<l  his  riRlili.  whieh  were 
then  aJwiiKirii  by  his  brother 

Frederick,  who  founded  tbe 
A^onew  line  of  lungs  of 

SooofJaacnlL 

Finally  reannened  the  Balearic 

IslandM. 

Son  bv  the  marriaae  of  Peter  IV. 

with  his  cousin  Eleanor  of  the 

SicilUn  line. 
Younger  brother  of  John  I.  His 

son  Martin  was  chi).-»-n  l^ing  of 

Sicily^  but^  died  in  1409.  The 

mi '  ** 

of 

with  Martin. 
Second  son  of  Eleanor,  sister  of 
Martin,  and  wife  of  John  I.  ef 
Castile.    Succeeded  Vf  dialoe 

of  the  Cortes. 

Son.  Spent  most  of  his  life  in 
Italy,  where  he  was  king  of 
N.ijilos  .ind  Sicily. 

Brother  of  Alphonso  V.,  whom  be 
succeeded  in  the  Spanish  pos- 
sessions, and  Sidly.  but  not  in 
Naples. 

Sm.   His  mai  _ 
united  the  crawM. 


iicily,  but  di«i  in  1409.  The 
nalo  Km  of  tlM  U^p  liAiifM 
>f  tbettouaeef  BamioBacadMl 
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;  of  FeRfinmBd  tbe  CathoBc:  — 


IV. 


Sancho  VI.,  called 

•TheWMe" 
SanchoVII. 

Theobald  I. 

Theobald  II. 
Henry  I. 

L  . 


JeuuM  II.    .  . 

Oiarle»lI.,  called 
•■  The  Bad  " 

Charlo.  in.,"Thc 
Noble  ■' 

John  I.  of  Angon 


Franda  FlMdM* 
Catiicriiw    .  • 


1134-1150 


11SO-I194 

I 194-1 234 
1334-1353 

iaSJ-"7o 
1270-1274 

1374-131)5 


1387-1435  I 
I42S-I479 


1479-1483 


descendant  of  Sancho  el 
Mayor,  lilcctt-d  dy  thcNavar- 
rcsc  on  tlic  di  ath  oi  Alphonso 
of  Arav;<m  without  issue. 

Son.   Fatht-r  of  Berengarla,  nifu 

of  Kichard  C«rur  de  Lion. 
Son.   Died  without  ittiue. 
Husband  of  BUanche,  daug;litcr 
of  Sancho"  The  W»e." 

Son.  Died  without  imc 
Brother. 

Daughter,  wilt  of  Philip  IV.  of 
France.  Na\-arrc  wan  now 
absorbed  in  France,  and  «> 
remained  till  132*1,  when  on 
the  death  of  C  harles  IV.  ol 
l-'raiiri-,  the  last  ol  the  house 
of  Hugh  Capet,  it  paaaed  to 
M*  iMoe  Jcuue,  daugliMr  of 
Louis  X..  and  wife  of  Philip, 
caontaf  EvmuL 

Son.  These  (wo  kinn  woe  much 
concerned  with  France,  and 
little  with  Spain. 

King  of  Na\-arrc  by  right  of  his 
wife  BUncbCi  dwichter  of 
Charles  III.  On  &  death 
Navarre  pawed  to  hU  daugh- 
ter by  Blanche,  Eleanor, 
widow  of  Gaston  IV.,  count 
of  Folx.  She  dietl  in  the 
•ame  year  as  her  father,  and 
Navan*  pMNd  to  her  fnnd- 
son,  Fnitclt  Pbodju*. 

Died  without  issue,  and  was 
succeeded  by  his  sister,  the 
wife  of  Jpan  D'.AIhret.  The 
Spanish  part  of  Navarre  was 
conquered  by  Ferdinand  the 
Catholic  in  1512. 


3SaK»  OP  VmnD 'Sr  AIM 


Joan,  "Tha  Mad" 


Chaitw  I.  in 
Spain 

Philip  IL  . 


IlL  . 

PhilipIV.  . 

IL  . 

V.  . 


FcrAnaad  VI. 

Charica  III. . 
Charl«a  tV.  . 


1904-1330 


1316-1536 


1336-1996 

1396-iAn 
i6«m465 
1665-1700 
1700-1746 


174^-1759 
I7S9-I7M 
l7tt-iao6 


OaughtfT  nf  Ivifw'llit.  whnio  sllr 

succcwlcd  in  Castile,  with  her 
husband  Philip  I.,  of  Habsburg. 
After  hb  dc^th,  her  father 
Ferdinand  waa  gmidian  and 
r^cttt. 

Son  of  Joan.  Was  recngnlMd  as 
kins  with  hia  mother;  elected 
(o  (he  empire  at  Omrica  V. 

Son.  Succeeded  OH  abdication  of 
ChaileeV. 

SOBa 

Son. 

Son.  Died  without  fane. 

Succeeded  by  the  will  of  Charles 
1 1.,  a»  grantLson  of  Maria  Tcre- 
M.  daughter  of  Philip  IV'..  an'l 
of  Louis  XIV..  Uiim  of  Kram  e. 
With  him  began  the  lino  of  tl.t' 
Spanish  Bourbons.  He  abdi- 
cated for  a  few  months  in  1 7.24- 
1725  in  favour  of  Ua  son  Louis, 
but  resumed  the  ciown  when 

Louis  died. 

Son  by  Philip  V.'s  first  marriage 
with  Maria  Louisa  of  Savoy. 
DiMlvitbout' 


Biatlwr.  Son  of  Philip  V.  fay  hi« 
aeoond  nartfaBa  with  EUaabe  t  h 

Farnese. 

Son.  He  alwliratcfl  under  pres- 
sure in  l8<i8  in  favour  ol  hi- 
ton  Ferdinanil.  and  then  rr- 
signed  his  rights  to  Napoleon. 


Kings  or  Urnno  Spaw  (tsnttfamJ) 


Ferdinand  VIL . 

1806-1633 

Was  proclaimitl  kiiiji  on  the 
forced  abdication  of  his  father. 
Kcmainod  a  prisoner  in  Franre 
during  the  Peninsular  War.  He 

lisbedtqr  Philip  V. 

IsabelblL  .  . 

1633-1668 

Daughter.  Her  succession  was 
resisted  by  her  uncle  Don 
Carlos,  and  the  Carlixt  Wan 
ensued.  Deposed. 

Atphonso  XII.  . 

1873-18S5 

Son.  Hia  mother  abdicated  la 
his  favour  and  he  was  fB> 

stored. 

MphonaoXIII.. 

1886- 

Born  after  his  father's  death. 

(D.  H.) 

BiBMOORAPHY  — ft)  Sourres:  There  are  se\Tral  published  collec- 
tions of  M>um-H  for  S|»iiish  history.  Of  theae  tfan  oldest  is  R. 
Bclus,  Rrrum  hiipankarum  scrtpiores  aliguet  in  tsMiefhsu  JMcrtf 

Bfli ...  3  voU.  fof.  (Frankfort,  1579-1581).  In  1740-1752  wait  pub- 
lished at  Madrid  J.  A.  de  Creu  V  K»'riiidano'>  CoUcdon  de  los 
tralados  de  ftx:,  aiiansa,  neuiralidoa,  gorunsia.  prottteion,  Irfguia  y 
mediacion,  tfc,  que  kan  keeho  los  nya  4t  Etpafio  con  hi  fmUn, 
Tfpubiicas  y  dtmas  poUncias  y  otras  partet  diet  mcnJo,  in  II  vols, 
folio.  A  CoUcdon  de  doeumentos  inidilos  para  la  hiiioria  de  Espagna, 
by  Pidal  and  others,  was  published  in  65  vols.  (Madrid  1842-1876). 
In  1851  the  Roval  .Academy  of  HiM<iry  of  Madrid  lieean  the  pub- 
lication of  its  Memona!  An(  riiu  njiofuti,  .1  1  ollection  of  documents, 
&c.  See  also  Dionisio  Hidalgo,  Pucumano  general  dt  Mliotrcfiu 
tspaHda,  1  vols.  (Madrid,  1869-18S1). 

(2)  Workf.  The  standaid  general  histonr  of  S|Hin  written  by 
a  Spaniard  is  that  of  Don  Modesto  Lafuenie  in  30  volumca 
(1850-1867;  new  ed.,  b)-  Valera.  22  vols.,  Barcelona.  1888).  It  was 
written  before  the  medieval  pt'rioil  had  Wn  properly  in\ cMiRated, 
is  wordy,  and  largely  f.poilt  by  di'ipla>  'i  of  n.i;in:;;d  \atii(\-  .N  later 
and  more  critical  writer  of  nearly  the  same  name,  Don  Vicente  de 
la  Fuente,  has  published  valuable  Esiudios  crUicos  tebn  ia  k^tltria 
y  el  deretho  dt  Aragon  (1884-1886).  No  satisfactory  general  bistonr 
of  Spain  has  been  written  by  a  foreigner.  The  best  is  th.it  of  Nf. 
Rome)',  HisUrire  d'Espagne  (1843).  Don  Rafael  Altamira  has  pub- 
lished an  Jliitoria  dr  Espann  y  de  la  civilk-acii'm  rtjxnxnla  i"-  vols., 
Barcelona,  I90o-I<;o;),  in  which  he  sums  ■,:])  the-  result?  of  later 
rescirch.  Among  older  writers  Juan  de  Manana,  who  ends  with  the 
Catholic  sovereigns,  professedly  took  Liyy  as  a  model,  and  wrote  a 
fine  exam()le  of  a  tbetorical  hlitory-  published  in  l.«tin  (1592-1609), 
and  then  in  Sjwnish  translati-d  alio  lurnely  re-written  by  himself. 
It  was  continued  to  iChk>  by  Miiiana.  An  English  translation,  with 
supplements,  was  published  by  Captain  J.  Stephens  in  1699.  Tht 
Anales  de  Arazon  of  Ccronimo  Zunta  (1610)  are  \'CTy  far  superior 
to  the  histor>'  of  Maruna  In  criticism  and  research.  Thegreat  school 
ol  Spanish  litstorian'*  <lie<l  out  with  the  other  glories  of  the  nation 
in  the  t7th  centur>-.  The  later  periods  have  been  indifferently 
treated  by  them,  but  Don  .'Vntonio  Catvovas  del  Castillo  published 
some  valuable  studies  on  the  later  Austrian  dynasty  under  the  tiile 
Eitudios  del  reinaio  de  Felipe  IV.  (1880).  The  reader  may  also 
consult — for  the  earlier  jieciad— Florian  die  Ocampo  and  AnionMio 
de  Morales,  whose  combined  worka  are  known  as  ine  Crdnita  gfluraf 
de  Esftaha  (fol.  editions.  1^3-1586,  republished  in  10  small  volumes  at 
Madrid.  1791-1792).  This  was  continued  by  Prudencio  de  SandovaL 
bishop  of  Tuy  and  afterwards  of  Pampeluna,  under  the  title  of 
Hist,  de  los  reyts  de  Ciutilla  y  de  Leon:  Fernando  l.-Alonso  VII. 
Both  ancient  and  later  times  arc  dealt  with  in  the  llisloria  fentral 
de  EspalUt,  euriia  0or  iitdividuos  de  la  real  acadtmia  de  Js  miffria 
(Madrid.  1802  »qq.) — a  series  of  studies  by  different  hands;  that  on 
the  ri'iun  of  f'harles  III.,  b>'  Scftor  M.inuel  DanviUi,  is  vfT\'  valuable 
for  the  later  I8th  century.  An  account  of  the  troubled  year?  of  the 
l<)th  rcntun.  has  l)cen  written  by  Don  Antonia  Pirala.  Ihft<rrta 
i.ii..VfM/)i'r.!ji,-,i  I  i.~;  1  The  latest  peneral  history  of  ^jkiin  is 

1  >')i\  Kafaei  .Vkamira  \'  t  revca's  Ui'toria  de  EspaHa  y  de  la  ca  ilnanon 
es fMllti*, 3  volsiBarcelona  1^2-1906).  The  standard  authority  for  the 
Nluhofflnedan  side  of  Spanuh  history  ill  the  Hiiloire  des  Musulmans 
d'Espagnt,  7n-ino.  by  R.  P.  A.  Uory  (4  vols.,  Leiden.  iHfii  1  It 
requires  to  be  supplemented  by  Don  Pascual  de  ( .ayouKOs  -  tr.in-Li- 
tion  of  Al  Makkari's  History  of  the  Mahommtdiin  DynaHies  in  SfHim 
(1840-1843)  and  by  Seilor  Francisco  Co<iera's  Ih-iiiHr-nda  y  ilf.uifniri- 
ci6n  de  los  Atmoravides  en  KspaHa  (SaraKos..sa,  \^^)  and  Esluilioi 
erltieos  de  hisl.  arabe  espaHola  (ibid.,  1003).  Sec  also  Stanley  Lane 
Poole,  The  Moort  in  Spain  {"  Stors-  01  the  Nations  "  Scries.  1887) 
and  S.  P.  Scott,  Hist,  of  the  Moorish  Empire  in  Europe  (3  vols., 
Philadelphia  and  I.ondon,  ion;:  Other  English  works,  on  ^^eneral 
Spanish  history,  are  Martin  A.  S.  Hume's  Spain,  us  Grealntss  and 
D«*y.  I4y9-iyes  (Cambridge.  1808)  and  Modern  Spain.  17SS- 
1898  ("  Smhy  of  the  Nations  "  Scnes,  1899),  and  Butler  Clarke's 
Modern  Spam,  MStg-^t  (Camfacidia,  1906).  Enellant  sommnrim 
of  Spanish  Uitoty  year  Iqp  year  am  pabliihad  in  tha  Atmmd 
Reptler, 
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The  Spanish  Lancdack 
Tlic  Iberian  Peninsula  is  not  a  linguistic  unit.  Not  to  spoak 
of  tlie  Basque,  which  still  forms  an  i^Lind  of  some  importance  in 
the  nocth-west,  three  Romance  languages  share  this  extensive 
tcfritoiy:  (i)  Portuguese-Galidan.  spoken  in  Poitugil,  GttlidB, 
tod  a  imall  portkm  of  the  province  of  Lcoin  (>)  CutiSin, 
;  about  two-tlurds  of  the  Peninsula  in  the  north,  centre, 
Sthi  (s)  Catalan,  occupying  a  long  strip  of  territory  to  the 
ud  south-east. 
These  three  varieties  of  the  Romana  ruslira  arc  marlcH  ofl 
from  one  aiiulher  mure  dislinctly  than  is  the  case  with,  s.iy 
the  Romance  dialecls  o!  Italy;  they  do  not  inlerpenelratc  one 
another,  but  where  the  one  ends  the  other  iK-gins.  It  has  only 
been  possible  to  establish  at  the  points  of  junction  of  two 
linguistic  regions  the  existence  of  certain  mixed  jargons  in  which 
certain  forms  of  each  language  are  intermingled;  but  these 
jargons,  called  into  existence  for  the  necessities  of  social  relations 
by  biliDfuista,  have  an  cnentialljr  individualistic  and  artificial 
dHiactar.  The  qpedal  devdopment  of  the  vulgar  Latin  tongue 
b  Spafai,  and  the  fonnstin  of  the  thvee  Iktgidatk  typea  Just 
enuraerated,  were  pnmioted  by  poHtical  circunistanoes.  nom 
the  jth  ccnuiry  onwnrils  Sfwin  was  slowly  rcr.nptured  from  the 
MLiho:ii:nrii;ir,s,  .imi  the  Latin  spoken  by  the  Chrisii.uis  who  had 
taken  rrliigi.'  on  the  slopes  of  the  Pyrenees  was  gra<lu;-lly  carried 
back  to  the  centre  and  ultimately  to  the  south  of  the  Peninsula, 
whence  it  had  hern  driven  by  the  Arab  in\'.asion.  Medieval 
Spain  divides  itself  into  three  conquislas  -ihat  of  CTastilc  (much 
the  most  con-sidcrablc),  that  of  Portugal,  and  that  of  Aragon. 
If  a  given  province  now  speaks  Catalan  rather  than  Castilian, 
the  e^plaoatSoa  b  to  be  sought  simply  and  solely  in  the  fact 
that  it  was  oonqiKied  by  a  king  of  Aiagon  and  peopled  by  his 
Catalan  subjects. 

I.  CaUilon. — TtSm  dBWliin  now  eateaces,  on  the  mainland, 
the  Spanish  provinces  of  Getona,  Barcelona.  Tarragona  and 
Lerida  (the  old  principality  of  Catalonia),  am!  of  Ca^'t 'Inn  dr  la 
Plana,  Valencia  and  Alicante  (the  old  kiugdoni  of  Valencia), 
and,  in  the  Mediterranean,  that  oi  the  Balearic  Ijsiands  (the  old 
kingdom  of  Majorca).  Catalan,  by  its  most  characteristic 
features,  belongs  to  the  Romance  of  southern  France  and  not  to 
that  of  Spain;  it  is  legitimate,  therefore,  to  regard  it  as  imported 
into  Spain  by  those  H iiponi  whom  the  Arab  conquest  had  driven 
back  beyond  the  mountains  into  Languedoc,  and  who  in  the 
9th  century  regained  the  country  of  their  origin;  this  conclusion 
b  ooafiimed  by  the  fact  that  the  dialect  is  also  that  of  two 
French  pnivineea  on  the  noiith  of  the  Pywneti  RouaaiUon  and 
C^agne.  From  the  9th  to  the  uth  century  Catalan  spread 
farther  and  farther  within  the  limits  of  Catalonia,  properly  so 
called;  in  i^jo  it  w.is  brought  to  Majorca  by  Jaime  el  Con- 
quistador, and  in  i  j.^S  the  same  st}vereiKn  carried  it  to  Valencia 
also.  Even  Murcia  was  peopleil  by  Catal.ins  in  1  j66,  but  this 
province  really  is  part  of  the  Castilian  conquest,  and  at  cordinply 
the  Castilian  element  took  the  upper  hand  and  absorbed  the 
dialect  of  the  earlier  colonists.  The  nver  Scgura,  which  falls 
into  the  Mediterranean  in  the  neighbourhood  of  Orihucla.  a 
little  to  the  north  of  Murcia,  is  as  nearly  as  possible  the  southern 
boundary  of  the  Catalan  domain;  westward  tlie  boundary  coin- 
ddea  pietty  cnactly  with  the  political  IrooUer,  the  pvovlncn 
of  New  Csstifeand  Aragon  not  beuig  at  all  enaoodied  on. 
Catalan,  which  by  the  reunion  of  Aragon  and  the  countship 
of  Barcelona  in  1137  became  the  oflicial  language  of  ihc 
Ar;if;on(  sf  nion.irthy  although  the  kingdom  of  .Xragon,  consist- 
ing ol  the  present  provinces  of  .Saragoss;!.  Huesca  and  'IVruel.  has 
always  been  Castilian  in  speech — established  a  footinf;  in  Iraly 
also,  in  all  parts  where  the  domination  of  the  kings  of  .Vragini 
extendeti,  vi,^.  in  Sit  ily,  X;i]:.ies,  Corsica  and  Sardinia,  but  it 
has  not  maintained  itself  hetc  except  in  a  single  district  of  the 
laat'iMuned  Uand  (Alghero);  evwywheie  die  hi  Italy,  where  it 
was  jiot  spoken  ei^pt  by  the  conqueran,  nor  written  eicept  in 
the  loyal  chaaccty,  H  has  dinwwted  without  leaving  a 
trace. 

In  the  13th  century  the  name  given  to  the  vulgar  tongue  of 
Spate  waa  Calalavetck  (CaldAMimw)  or  CalM  {Cda- 


l<jnus) — the  idiom  of  the  Catalans.'  By  Catalanesch  or  Catalfi 
was  understood,  essentially,  the  spoken  language  and  the  lan- 
guage of  prose,  while  that  of  poetry,  with  a  large  admixture  of 
Provencal  forms,  was  eaily  called  Lemm,  Limni  or  languafi 
of  Limousin— Catalan  fraaunarians*  and  paniculariy  the  most 
edebrated  of  them,  Ranon  Vidal  de  BeasIA,  having  adopted 
Lemon  as  the  generic  name  of  the  language  of  the  troubadours. 
These  grammarian*  carefully  distinguish  the  vulgar  .speech,  or 
pla  CalaU,  from  the  refined  Irobar  idiom,  which  originally  is 
a  modified  form  of  Proven?al.  .\ftcrwards,  and  esp;eially  in 
these  parts  nf  the  Catalan  chjmain  outside  of  Catalonia  which 
did  not  acknowk-iige  thai  lhc\-  derived  their  language  from  that 
province.  I.fmmi  received  a  ni<jre  extensive  signification,  so 
as  to  mean  the  literary  language  in  general,  whether  of  ver^c 
or  of  prose.  To  this  hour,  particularly  in  Valencia  i  tlie 
Balcarics,  Lemosi  is  employed  to  de.signatc  on  the  one  hand  the 
old  Catalan  and  on  the  other  the  very  artificial  and  somewhat 
archaizing  idiom  which  is  current  in  the  jtehs /trtit;  while  the 
spoken  dialect  is  called,  according  to  the  locaBties,  KofaHcM 
(in  Valencia),  Jf^twymf  and  JTsiwr^f  (in  Majorca  and  Minorca), 
or  ColsM  (in  Catalonia);  the  form  Catalanesch  b  obsolete. 

Theprindpal  features  which  connect  Catahin  wit  li  the  Romance 
of  France  and  separate  it  from  that  of  S[);iin  an-  ihr  following: 
(1)  To  take  iirst  its  trc.itmef.l  of  the  t',ii;-.l  \mv,cIs  f.iMlan, 
like  French  and  Provencal,  having  only  oxylones  and  paroxy- 
tones,  does  not  admit  more  than  one  syllable  after  the  tonic 
accent:  thus  anima  gives  iirmn,  cdmera  gives  mmbra.  All  the 
proparoxytones  of  modern  Catalan  are  of  recent  introduction 
and  due  to  Castilian  influence.  Further,  the  only  posi-tonk 
Latin  vowel  pceaerved  by  the  Catalan  is,  as  in  Gailo-Ronan, 
a :  mare  gives  mar,  f/ratm  («)  gives  grol,  but  msHia  gives  am^ 
and,  when  the  word  terodnates  in  a  group  of  consooaau  requir* 
ing  a  supporting  vDwd,  that  vowd  Is  lepnaented  by  an  «: 
arb{o)rtm.  Cat.  abre  (Piov.  and  Kr.  artfv,  but  Cast,  drhtt); 
pop{u)l{u!i),  Cat.  poNf  (Prov.  poblt,  Fr.  prupU,  but  Cast,  pueblo); 
sornelimcs,  when  it  is  inserted  between  the  two  consonants 
instead  of  being  made  to  foil  r,c  them,  the  .supporting  vowel  is 
represented  by  an  o  :  csniiidui  (> cand al u  m), /rfTi)/ (f  r i  v o  1  u s), 
(fr,  ,i/  leirculus).  In  some  cases  a  post-tonic  vowel  other  than 
(J  is  prescr\cd  in  Catalan,  as,  for  example,  when  that  vowd 
forms  a  diphthong  nith  the  tonic  {Deu,  De  us;  EJviu,  II  c  b  re  us); 
or,  again,  it  sometimes  happens,  when  the  tonic  is  followed  by  an 
( in  hiatus,  that  the  i  persists  {dMvi,  dilfivium;  ttrvM,  ttt- 
vicium;  Idh,  liblum;  etri,  cereus);  but  in  many  cases  these 
ought  to  be  regarded  as  leaned  iorms,  as  is  shown  by  the  eicbt- 
ence  of  poralkl  ones,  such  as  servey,  where  the  atonic  >  has  ben 
attracted  by  the  tonic  and  forms  a  diphthong  with  it  (stnM, 
serrii,  vrvvl.  What  has  jiisl  lucn  saifl  as  In  the  treatment 
of  the  Imal  vowels  itt  ('al.il.in  niusl  be  umltTitO'CHl  as  applying 
only  (o  pure  Catalan,  unahereil  iiy  the  jiredominance  of  the 
Castilian.  lor  the  actual  language  i.s  no  longer  faithful  to  the 
principle  we  have  laid  ilown:  it  allows  the  final  »  atonic  in  a 
number  of  substantives  and  adjectives,  ami  in  the  verb  it  now 
conjugates  ainto.  kmo.  sntto — a  tiling  unknown  in  the  andent 
language.  (})  As  regards  conjugation  only  two  points  neel 
be  noted  here:  (a)  it  empio>'8  the  form  known  as  the  Indioativt^ 
that  Is  to  say,  the  lengthening  of  the  radical  of  the  present  in 
verbs  of  the  tfafad  conjugation  by  mesns  of  the  syllable  ««  or  ^ 
a  proceeding  common  to  Italian,  Walachtan,  Provencd  and 
Freuch,  but  altogether  unknown  in  Hispanic  Romance;  (ft) 
the  formir.ion  of  a  great  number  of  past  participles  in  which  the 
termination  is  added,  as  in  Provencal,  not  to  the  railical  of  the 
verb,  but  to  that  of  the  perfect:  lingul  from  iinch,  pii,;\it  from 
pixh,  contRul  from  coneth,  while  in  Castilian  tenido  (formerly 
also  unudc),  pciUt,  e»iueU»,  an  parlicipka  finaned  from  the 

intinitive. 

.\s  for  features  common  to  Catalan  and  Hispanic  (Castilian 
and  Portuguese)  Romance,  on  the  other  hand,  and  which  an 
unknown  to  French  Romance,  only  one  is  of  bnporteuoe;  the 
conservation,  namdy,  of  the  Latin  «  with  iu  original  sound, 
wUle  the  same  vowd  has  assumed  in  Frwcfa  and  Provencal, 
>  The  origin  of  the  nanw  ChlobiMW  Is  unknown. 
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from  a  very  early  period — earlier  doubtless  than  the  oldest 
existinR  monuments  of  those  languages— a  labio-p  il.ii.il  pro- 
nunciation (u).  It  is  not  to  he  suppoiaxl  that  the  s-t-iiaralion  of 
Catalan  from  the  Ciullo-Roman  family  occurred  iHjfore  the 
transformation  had  taken  place;  there  is  good  reason  to  believe 
that  Catalan  possessed  the  u  at  one  time,  but  afteiuult  Imt 
it  in  its  contact  with  the  Spanish  dialects. 

Catalan  being  a  variety  of  the  langue  d'oc,  it  will  be  con- 
mnieiit  to  note  the  peculiaritiea  of  lu  phonetics  lad  inflexion 
u  oomiMMed  wteh  oidiBMy  PravcaciL 

TtHic  fVawb. — ^With  renrd  to  a,  which  is  pronounced  alike  in 
Olid  dwe  «yllab1cs  (fimar,  a  m  a  re;  abre.  a  t  h  o  r).  there  is 

to  rcraark.  The  Latin  mhich  is  tn  an-Kl  likr  I.  (jives  r. 
clu-nc.  wjmetimcs  open.  On  tlu'.  jxiiiit  C;iC;iUiri  ^^  nuirt? 
linR  (han  Provencal;  it  docs  not  distineuish  so  clearlv  the 
luni  iation  of  e  accordijig  to  its  origin;  while  i  is  capable  of 
^tiding  an  open  e,  the  I  i*  often  pronounced  dose,  and  the  poet; 
brve  no  difficulty  in  naking  word*  in  «  cktae  and  in  «  open  rhyme 
tagetho'.  which  ■■  not  the  case  in  Provencal.  The  Latin  i  never 
>'icld$  ie  in  Catalan  a;  it  docs  in  French  and  ru  ciiMoniilly  in  I'nt- 
vencal;  scdct  laxumcs  stu  (whore  u  ro[>ri-'j[if-  the  fm.il  (/I. 
p  c  d  c  ra  makes  peu,  and  c  g  o  ;  in  some  words  where  t hi-  t nnir  f 
b  foUowad  by  •  ayllable  in  which  an  t  oocon.  it  nay  bmime  i  i  tr. 
h  A r  i;  M^,  m  C  <r  1  u  •:  mUs,  m  C I  i  u  •) ;  and  the  aamc  hold.,  ro.kI 
fior  i  in  a  similar  situation  (ci'ri,  ririus.  rJ^reiifi;  jita.  f  e  r  i  a). 
Mid  for  e  in  a  close  syllable  before  a  nasal  (nimpl).  e  x  e  ii>  plum; 
miutrf  for  menlirf.  gtnl  for  gml).  I  tonic  long  and  «  short,  when  in 
hialua  with  another  vowel,  produce  i  (amkh,  amicus;  tio.  via). 
O  tunic  long  and  o  short  are  represented  by  o  clobc  and  o  open 
(ain«r,  a  m  o  r  e  m ;  pobU.  p  o  p  u  1  u  s).  O  »hort  is  never  diphthong- 
izcd  into  no  or  ue;  »uch  a  treatment  is  as  fixeign  to  Catalan  an  the 
diphthoagiiation  of  f  into  «e.  Ju«t  as  r  before  a  nyllable  in  which 
an  I  oocnn la change<l  into  i.  so  in  the  same  circumstance^  o  Int  omes 
u  (JuO,  folium;  vuU,  v  o  I  i  o  for  v  o  I  c  o)  and  also  when  the  ac- 
cented vowel  precede!*  a  group  of  consonants  like  cl,  pi,  and  the  like 
(hM,  o  c  '  1  u  8 ;  escuU,  s  c  o  p  '  1  u  a).  Uitin  u  persiists  with  the  Latin 
Onnuncialion,  and.  as  already  -..lid,  iIih's  not  take  the  Franco- 
novcn^l  pronunciation  «.  I.i«iin  hh  lin  ome*o  (roM,  c  a  u  s  a :  <"'. 
nnru  m);Okl  Catalan  ha^.  kept  the  dijihthons  Iwlter,  but  po»il)ly 
Woriiould  attribute  the  examples  of  au  which  are  mi  t  with  in  lexin 
of  the  I3(h  and  14th  centuries  CO  the  htcrary  intlucncc  of  Provence. 
Litin  M  tends  to  become  0  (cor,  q  u  a  r  e). 

Aloitic  Vmtis, — As  for  the  I.atin  post-tonic  vowels  already  spoken 
af<  it  remains  to  be  noted  that  a  is  often  represented  in  writini;  by 
a,  eapedally  before  i;  in  old  Catalan,  the  substantives,  adjective* 
and  participles  readily  form  their  singular  in  a  and  their  plural  in 
es :  armu .  r.rma  (.1  n  i  in  a,  a  n  i  m  a  s) \oona,  bones  (b  o  n  a,  b  o  n  a  s) ; 
OMOttii,  amades  (a  m  a  t  a,  am  a  t  a  s).  This  e  is  neither  open  nor 
cImo,  but  o  surd  « the  pronunciationof  which  cornea  very  near  o.  In 
the  Mme  way  the  supporting  vuwd.  wUdi  is  regularly  an  e  in  Cata- 
lan, is  often  written  a,  especially  after  r  (afrra.  a  r  b  o  r  c  m;  oslm, 
a  s  t  r  u  m ;  para,  p  a  t  r  e  m) ;  one  may  say  that  in  the  actual  Kale 
of  the  language  post-tonic  e  and  a  liccomc  indi-tinguishable  in  a 
surd  sound  intermedLilf  iK  tsvii  n  the  I  rcnch  a  anrl  mute  r.  Before 
the  tonic  the  tame  change  iK'lwet'n  a  and  e  con^t-intly  takes  place; 
one  finds  in  nanusctipts  eiM/,  Mior  for  anar,  amor  (the  same  extends 
even  to  the  case  of  tne  tonic  s>-llable,  ten  and  sfitt  from  t  a  n  t  u  m 
and  sanctum  lieini;  far  fri>m  ran-),  an'l,  on  the  other  hand,  anlrr, 
arrar.  for  enlrr.  errar.  1  atiink  is  often  represented  by  t  even  whi  n 
it  is  long  (tvAi,  V  i  c  i  n  u  s).  ()  atonic  close,  which  in  genuine 
CataUn  exists  only  before  the  tonic,  has  txromc  u;  at  the  nieseot 
day  Irumr.  tuniradir  is  the  ri-al  pronunciation  of  the  woras  spelt 
Irovar.  (onlraiiir.  and  in  the  final  -yllablcs,  verbal  or  other,  where 
under  Castilian  influence  an  o  has  come  to  be  added  to  the  normal 
Catalan  form,  thi^  o  has  the  value  of  a  «:  JrMV  (genuine  Catalan, 
Irop)  is  pronouni  <  <l  Irovu ;  hravo  (ge n u ine CotnlWi IwMt) la pWaOMOCed 
Vaea.   U  atonic  k^ros  its  ground. 

The  ooly  strong  diphthongs  of  the  spoken  language  are  6i,  6u 
(rather  rare),  ti,  tu,  in,  6i.  in,  ii,  urn.  At  produced  b>;  a+i  or  by 
o-fa  palatal  consonant  has  for  the  greater^  part  of  the  time  become 
an  r  in  the  modem  language :  factum  has  >'ielded  foil,  feit,  and  then 
fet,  the  last  IxMng  the  ,-ictiial  form;  drtuj  has  pivcn  er  alongside  of 
aire,  ari.  whi<  li  .iri'  Irarne^l  or  semi  leartn-tl  i. Of  the  two  »e.ik 
diphtlwy^and  ud,  the  bttcr^as  jiasb^cn^sw^  tendswjtteco^c 

haeonw  wiMiila,  tihen  cnrwola.  After  &  toeic  no  o^en  becomes  a 
in  the  Catalan  of  the  mainland  (om.  aqua,  tlmga,  lingua), 
while  in  Ma)orca  it  becomes  o  (ayf^.  Uemto). 

Consonanti. — Final  I  re.nlllv  disiippears.-ifti-r  «  or/  (Ian,  t  a  n  t  u  m  ; 
i2fn<tn.  vmin,  parUn.  for  >imiint  icr.tnl  \i  ;  mol.  iii  u  1  t  u  m:  ocul. 
oc  u  1 1  u  m);  the  /  reappears  in  composition  before  a  vowel  (Jon, 
f  o  n  t  e  m,  but  Fonl-alba).  On  the  other  hand,  a  1  without  etymo- 
logical origin  is  frequently  added  to  wards  ending  in  r  (tart  for  far, 
gun'r ,  m.'i'l  fnr  w  if,  mare;  amart,  ohirt,  infinitivr  fr<r  nmrt',  n*ir). 
ami  I  vrn  1  Mime  uords  tfrmirutin|{  in  a  vowel  igrni*,  i  n  g  e  n  i  u  m; 
premtt,  p  r  e  m  i  u  m}.  or  the  addition  of  the  /  has  Uken  place  by 


asaimilatloh  to  past  participles  in  ft.  The  i 

in  Provental  (see  Romania,  vii,  107,  \-iii,  no).  Median  inte 
rf.  representeil  by  .<  [:)  in  the  hr^t  stage  of  the  language,  ha*  db- 
appcarcd  :  f  i  d  e  1  i  s  g3»T  /<•«•/,  t hen  feel,  and  finally  /W ;  v  i  d  e  t  i  s 
became  xrztls,  then  rertj.  tfls  and  rcn  Final  d  alter  a  vowel  has 
produced  u  (peu,  pedem;  niu.nidum;  Mum.  modum);  but 
wlm  the  d,  in  consequence  of  the  disappearance  of  the  preceding 
vowel,  tests  upon  a  consonant,  it  remains  and  passes  into  the 
correspimding  surd  ;  f  r  i  g  i  d  u  s  gi^'cs  frfd  (pronoonecfl  frri).  The 
group  lir,  when  prcxiuced  by  the  disappearance  of  the  intermediate 
vowel,  becomes  ur  (crrure,  credere;  ocittrr,  o  c  c  i  d  c  r  c ;  vmre. 
V  i  d  6  r  c;  sture,  s  e  d  i  r  e).  Final  a,  if  originally  it  stocxl  between 
two  voweU,  drops  away  (bo,  b  o  n  u  m ;  rt,  v  i  n  u  m).  but  not  when 
it  antwcn  to  am  (thua  oon  u  m  makes  do,  but  d  o  m  n  u  m  dan; 
sottum  nnkesw,  btttaomnnm  r<m).  ATrf  is  reducctl  to  «  (d^ 
manar,  eomanor  for  drmandar,  comaHdcr}.  Assibilated  c  before  t.  i  is 
treateij  like  d;  wr.hin  a  word  it  disapisar^  aUiT  having  been  repre- 
sented for  a  while  by  j  U  u  c  e  r  e  give^iiuiir,  Uuhtr;t  e  c  i  p  e  r  e  gives 
retebre,  retbre,  rebre);  at  the  end  of  a  wt>rd  it  i«  replaced  by  u  (wa, 
v  i  c  e  m;  ffu,  fecit).  The  group  c'r  gives  ur,  just  like  dir  (jaurt, 
jac^re:  naurt.  nod^re;  plaurt.  placSrc;  but  facero. 
d  i  c  e  r  e,  d  u  c  c  r e,  make  far  (frr),  dir.  dur.  Initial  /  has  been 
prevrv<f|  only  in  certain  monosyllables  (the  article  lo.  la);  eveiy- 
»  hero  it  has  hcc  n  ri  |)Ui  t  d  by  /  mouilU'c  (I'rtiv.  Ih w  hii  h  in  the 
present  orthography  is  written  »  as  in  Castiltan,  but  iormerly  used 
to  t)e  represented  by  ^orj^  OlMrclit  or*.  i<<Mctwi,  lingua).  F 
readily  disappear*  after  Mn  Uke  I  after  n  (earn,  c  a  m  p  u  m;  iem$, 
t  e  ni  p  (1  s).  B  is  replaced  by  the  surd  p  at  the  end  of  a  word  {trebar 
in  the  infinitive,  but  trap  in  the  present  tense) ;  so  also  in  the  interior 
of  a  word  when  it  prrredes  a  consonant  (suptfntr,  s  u  b  v  e  n  i  r  e. 
soptf,  s  u  b  '  t  o).  .Mi  li.i:'.  ititervivalic  /  gives  v  (KiWtr.  S  t  c- 
p  h  a  n  u  s) ;  it  ha.s  di..vip)ieared  from  profundus,  which  yielded 
t  he  form  prton,  t  hen  pregon  (g  beiag  intraduccd  to  obviate  the  hiatnri* 
V,  wherex'er  it  has  been  preservcdThas  the  same  pronunciation  as  ft 
at  the  end  of  a  word  and  between  vowels  it  becomes  vocalized  into  u 
isuau.  s  u  a  v  i  s;  niirr,  v  i  v  c  r  e).  C"  guttural,  written  qii  liefore  e 
and  t,  keeps  its  ground  a.s  a  central  and  a.s  a  final  letter;  in  the 
latter  position  it  is  generally  wiiiien  ch  (amich,  am  leu  m.jcxk, 
i  o  r  u  m).  (j  guttural  is  replaced  as  a  Anal  letter  by  sLrd  c  Uonga, 
but  lotu;  Iriear,  but  trUh),  TJ  after  A  COMonant  gives  u  (catsar, 
<■  a  p  t  i  a  r  e) :  between  vowels,  oRnr  hnvfalt  been  represented  by 
soft  <.  it  has  disappeared  (r  a  t  i  o  n  e  m  gave  raio,  raysi,  then  raho) ; 
at  the  end  of  every  word  it  In  havrs  like  ts,  that  is  to  say,  chank;t  >  into 
It  (preu,  p  r  c  t  i  u  m) ;  instead  of  Is  the  second  person  plural  of  the 
verb— a  1 1  i  is.  e  t  (i)s,  it(i)s — now  has  aa,<M.  to  after  having  had  aU,  ttt 
its.  Dj  gives  /  between  vowels  (i«rg«r,  viridiaru  m).  and  c  as  a 
terminal  (written  either  it  or  Ix  :  goig,  gaudium.  am,  ante, 
m  e  d  i  u  m),  SlJ  and  te  before  r  and  1,  as  welt  as  x  and  pi,  yield  the 
sound  sh.  represented  in  Catalan  by  x  (angnxo,  angustia: 
ffncivrr,  c  o  g  n  o  s  r  e  r  r  ;  dtx,  dixit;  malfix,  m  e  t  i  p  s  e).  / 
almost  evcr^-whcrc  has  taken  the  sound  of  the  French  j  (julte,  &c.). 

 ,  :><fnin»i 


Lj  and  U  giwal  wiouilMe    m  the  picaeat  t  

coflMtf,  conalllun:  mtlf.nullum).  tn  tiie  lucer  pwtion  of 

the  Catalan  domain  this  /  mouilk^  has  become  y.  almost  evefywheto 
fix  is  primounced  for  fiU.  consry  for  consrU.  Nj  and  nn  give  » 
mouillee  (ny  in  both  old  and  modern  spelling:  smyor.  s  e  n  i  o  r  e  m: 
(jnv.  annum;.  Sometimes  the  nv  Ixiomes  reduced  to  )■;  one 
oci asionally  meet.s  in  manuKripts  with  uyor,  ay,  for  itnyor.  any.  but 
this  pronunciation  has  not  become  general,  as  luis been  the  caee  with 
the  y  having  it*  origin  in  if.  Lingual  r  at  the  end  of  a  word  has  a 
tinilrniy  to  disiipjirar  when  prercded  by  a  vowel:  thus  the  infinitives 
a  ni  a  r  e,  t  e  m  e  r  c,  *1  c  g  i  r  e  are  pronounced  amd,  lemi.  tU[{. 
It  is  never  preserved  except  when  protected  bv  the  non-etymological 
I  alrearly  sjxjken  of  QUgirl  or  lifti,  but  never  w^gff ) ;  the  r  reappears, 
nevertheless,  whenever  the  infinitive  is  folUjwed  by  a  pronoun 
{donarme.  dirho).  Rs  is  reducerl  to  j  (cot  for  cors,  corpus),  fl  b 
merel)'  an  orthographic  sign ;  it  is  used  to  indicate  that  two  conseco* 
(ive  vowels  do  not  fonn  a  fUphthong  (mW  niA0},  and,  added  to  t. 
it  denotes  the  proouinJation  of  the  guttmal  c  at  the  end  of  a  wora 
(ami(h), 

/n/l^inm.— Catalan,  unlike  Old  Provencal  and  Old  French,  has 
never  had  declenshms.  It  is  true  that  in  certain  teats  (especially 
metrical  texts)  certair  traces  of  case-eadin^ara  to  tie  net  with,  as 
for  example  Drus  and  Dru,  amors  and  aatsr.  rCsrx  end  dar.  forts 

and  fori,  luyt  and  tolf.  abduy  and  aMns.  snytr  and  j?»ivor.  emprraire 
anrl  rmprrador;  but.  since  thesi  t  irm-  are  iixd  ronvrriiliK  ,  llie 
nominative  form  when  the  word  iain  theobjcctive.and  theaocusative 
form  when  the  word  l§  tho  aiihjicti  we  con  only  oaaogoina  in  rtiett 
cases  a  confused  recoltectteH  oTthe  Plteven^  mica  known  only  to 
the  literate  but  of  which  the  transcribers  of  mantiacripts  ttiolc  00 
account.  Catalan,  then,  makes  no  distinctions  save  in  the  gemlfr 
and  the  number  of  its  nouns.  .\s  regards  the  fi>rmatioo  of  the  plural 
only  two  observations  are  nece*sary.  (I)  WonU  whith  have  their 
radical  termination  in  n  but  which  in  the  singular  drop  that  n.  resume 
it  in  the  plural  before  s:  jteMia-eM  makea  ome  in  the  singuhir  and 
omens  in  the  plural :  asin-um  malcn  OM  and  asens.  (2)  Wonia  termi- 
naling  in  s  surd  or  sonant  and  in  x  anciently  formed  their  plural 
by  adding  to  the  singular  the  ayllable  es  (bras,  brasses;  pres.  preset; 
malcix,  mattix€s).  but  subsequently,  from  about  the  lith  centuov 
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the  CastilUn  inrtuence  itubstiiutetl  ot,  to  that  one  nuw  heam  hrauos, 
pn$os,  mattixos.  The  words  in  (jc,  «,  it  Iwve  been  aiisimilated  to 
word*  in  t  (x);  from  botck  wc  orin^iinilly  haid  the- plural  boickes,  \»M 
now  touos;  from  trisi,  trisUs.  but  now  Irisles.  For  these  last  in  si 
thcru  ixiiti  a  plural  turraation  which  is  more  in  accordance  with  the 
gemus  uf  the  language,  and  con&ists  in  the  suppression  o(  th«  s  before 
ibc  t;  from  aguest,  tor  example,  we  have  now  side  by  aide  the  two 
plunU  ofmitos,  in  the  Castilian  manner,  and  iifMd.  The  article 
M  to,  hi  U)«aaounoed  Ik,  itu  in  a  ponton  of  the  danain),  fem.  ta,  let 
Um).  Soine  iaatance*  of  occur  in  the  ancient  toncne,  applying 
indifferently  to  the  nominative  and  the  objectiw  case;  el  applying 
to  the  singular  alwi  luit  wh<jUv  unknown.  On  the  north  western 
border  of  Catalonia,  and  ia  the  uland  of  Majorca,  the  article  ia  not 
•  dcRvttivc  itwn  «l»  bat  from  iptt  (linCi  me.  tt  «c  «b  fcB>  m; 
id.  inaac.  «*,  and  abo  «lf,  which  appears  to  oome  firom  fmi  Ht  for 
rsts,  tike  omuls  (or  aqtitits — (cm.  sat).  Compare  the  corresponding 
Sardinian  lorms  su,  sa,  pi.  sot,  sas.  On  the  pronouns  it  has  only 
to  Xk  rrmarkcd  that  the  moflern  lanRuaRc  has  borrowed  from 
Cattilian  the  coiii]Kjsite forms  «<o iii.Vf  J  ami  vojwl'.re i  (pronounrcKl  also 
nostUtfOS  and  nosatrus),  a»  (he  furni  lOiU,  lUiU  (C'avtilian  usled 
(or  tueitra  merttd). 

Cm/KiottM.— Catalan,  and  espcciany  modem  Catalan,  has 
greatly  narrowed  the  domain  of  the  2nd  conjugal  ion  in  {  rc}«  large 
number  of  verba  of  this  conjueation  have  \Kvn  treated  U  ff  tlwy 
belonRed  to  the  trd  in  8  r  e;  d  CD  ere  mi»ke:(  lUurf,  v  i  rj  c  r  c,  t«<"i»r<, 
aru;  al<iv.:.>ii!i-  of  halitr,  which  answer!)  to  h  a  li  e  r  c.  tliurc  is  a  form 
hturt  which  paints  tohabCre^  A  curious  fact,  and  one  «  hich  has 
arin  ifam  tha  istk  oattuiy,  to  tke  wlditlon  of  a  paraga^ic  r  to 
dKMe  infinhtvea  Wudi  an  acomted  on  tiw  radical;  in  a  portion  of 
the  Catalan  domain  one  hears  creurer,  veurer.  Some  verba  originally 
belonging  to  the  conjugation  in  fire  have  paated  over  into  that 
in  ir :  for  example  t  e  n  C  r  i-  gives  t«ti>  alongside  of  iindrt,  r  e  m  a- 
n  V  r  I  M  ri:,;jiir  and  ronuitutre.  In  the  gertmuive  and  in  the  present 
partidplc  Catalan  differs  from  Provencal  in  still  distinguishing 
the  camjuBation  in  ir  frnm  that  in  «r,  r«— nyiiw,  for  example, 
MMlMl.  As  in  Proven^,  the  put  partidple  of  a  utige  number  of 
verbs  of  the  Jnd  and  3rd  conjugations  is  formed,  not  from  the 
infinitive,  but  from  the  perfect  '.po^ul.  icl^u:,  lineiU  sugfiest  the 
perfects  pock,  voUk,  linck,  and  not  the  infinitive^i  poder,  voirr.  (i>iiir  i. 
in  the  present  indicative  and  .subjunctive  many  verbs  in  iV  take  the 
inchoative  form  already  described,  by  lengthening  the  radical  in 
tka  ttaeepaiMMaf  the  liagnlar  and  in  the  thintpcmw of  the  plural 
by  meaiH  of  tlie  ayHaMe  tte  iiac).  orntAir  has  the  pwatm  indicative 
Ofroescfc,  ofirokfixri,  Ofrahrix.  agrakeixen,  the  present  siibjunetive 
agraesta,  -a^.  -a.  -un  ;or  more  •j.'-ually  now  ajru/ioui,  -is,  -1,  -ml. 
The  old  perfect  of  the  conjut:ation  in  or  had  i  (al«u  i)  in  the  l«t  )H'r«. 
MIK.  ant!  -din  the  3rd ;  alongside  of  the  •6,  which  b ptuper  to  Catalan 
eaausiveiy,  we  also  find,  in  the  first  period  of  the  language,  -et  as  in 
Proven^aL  SidMequcntly  the  perfect  of  the  three  conjugations  has 
adtnitted  fioftn*  in  -r  (amdret,  amdrem,  amdreu,  airuiren),  derived 
from  the  ancient  pluperfect  amara,  Ac.,  which  has  held  its  ground 
down  td  thi  1  re-scnt  day,  with  the  meaning  of  a  conditional  in  some 
verbs  (one  atill  hears  fora,  katuera).  But  the  timpic  perfect  is  no 
longer  employed  in  the  spoken  lai^Maoi^  wUdi  baa  — ''fiHiiny*  far 
it  a  periphrastic  perfect,  composed  oftM  hdhdtive  of  the  vaAand 
the  present  of  the  auxiliary  anar  ;  tairpendre,  for  examptei  dwtJWt 
mean  "  I  am  going  to  take,"  but  1  have  taken."  The  CBfHMt 
example  of  this  penphrastlr  perfect  carries  us  hack  to  the  i^th  cen- 
tury. The  iiKjst  usu.il  iortn  of  the  sulij.  ptrs.  id  nim.Ici.mi  t\i-:iLi'i  is 
that  in  -i  fur  all  the  three  conjugations  (ami, -li, -i, -rm, -ru -m; 
IfMi,  -«*,  Ac:  stun,  -4^  Ac.):  it  appears  to  be  an  abbreviation  from 
•is,  and  in  effect  certain  nibjaiictives,  such  aa  ediOut,  Umia,  itniuta, 
vintuia  (for  canle,  Uma,  linia,  vinfia),  evidently  formed  u)Kiri  sta 
(subj.  of  fiscr ),  have  been  and  still  are  used.  'l"he  s;«in<' i  of  the  pre- 
sent sutijunetivp,  wh.itever  may  he  its  origin,  is  still  found  in  the 
impt'ff"  t :  am/i,  -essts,  -a,  -onam,  cVc. 

Cataian  Dialect  ofAlfhtro  [Sardinia). — As  compared  with  th;it  of 
the  mainland,  the  Catalan  of  Atghero,  introduced  into  this  p<rrtion 
of  5iardinia  by  the  Aragonese  conqueror*  and  oolonistB,  docs  not 
present  any  very  important  difTi-rences;  noma  of  them,  such  aa 
they  are,  are  explicable  b^-  the  influence  of  the  imligenotts  dialects 
of  Sa  ssari  and  Logudoro.  In  phonetics  one  observes  the  chan>;p 
of  Ij  into  y  as  an  initial  Ixiforc  i  {yitx.  vijii;  Ifgu.  ''K'.s  l,  a  c  h.iri^;e 
which  docs  not  take  place  in  the  Catalan  of  (he  mainland  except  in 
(be  interior,  or  at  the  cod  of  the  word ;  (2)  the  frequent  duuMa  of 
I  between  vowels  and  of  t  after  €,  g,/,  p  or  b  into  r  (team  toSala; 
tmdera,  candrlit ;  tangrol,  sinridlum ;  frama,  flama).  In  conjugation 
titorc  arc  some  notable  peculiarities.  The  1st  pers.  ang.  does  not 
take  the  0  which  continental  Catalan  has  borrowed  from  ("aMilian 
(cant,  not  camo.  \  ;  the  imp.  ind.  of  vertw  of  the  .^nd  and  3rd 
conjugations  hii.-.  eva,  iva  instead  of  ia,  a  form  which  also  occurs  in 
the  conditional  (roiilarmi,  ^rnmirmi) ;  the  simple  perfect,  of  whidi 
some  types  are  still  preserved  in  the  actual  language  (r.g.  anithi, 
aght).  has  likewise  served  for  the  formation  not  oid\  of  the  iKixt 
participle  but  also  of  the  infinitive  (ather.  kahrre.  la-  1  niv  l>e  ex- 
plained by  ack,  3rd  person  of  the  perfect);  the  infinitive;!  with  r 
jiara;;o>-ic  (iiur^r,  sturer.  plourrr)  arc  not  used  {riurr,  irure,  ploure 
mstcad) ;  in  the  conjugation  of  the  present  of  the  vxrb  essar  or  ester, 
the  and  pen.  mmf.  mi  farmed  upoa  the  penons  of  the  plunU,  while 


continental  Catalan  says  els  (anciently  eil),  as  also,  in  the  plural, 
tern,  Mtu,  instead  of  torn,  torn,  are  to  be  noted:  ltn*re  has  passed  over 
to  the  conjugation  in  re  (Irenda-'Undrt),  but  it  is  at  the  same  time 
true  that  in  ordinary  Catalan  also  wa  have  lindrar  alongitde  of  mir 
the  habttml  fom:  dium  ^nt  not  b«t  Hun,  wikh  k  mm 
regular. 

1.  CuMIm.— Thb  name  b  tiie  mat  convvnbnt  derff* 
natioB  to  iviribr  to  the  Jianiitk  damain  wUdi  flwmiriwj  the 
whole  of  cwrtral  Spain  and  the  vast  regioos  of  Amerka  and 

Asia  colonized  from  the  i6th  centmy  OBtrarda  by  thoSlpaniards. 
We  might  also  indeed  call  it  the  Spanish  domain,  narrowing 
the  essentially  geographical  meaning  of  the  word  Espanol 
(derived,  like  the  other  old  form  KtpaAon,  from  Uispania), 
and  using  it  in  a  purely  politic.il  sense.  Hut  the  first  expression 
is  to  be  preferred,  all  the  more  because  il  has  been  long  in  use, 
and  even  the  inhabitants  of  the  domain  outside  the  two  Castilcs 
fully  accept  it  and  arc  indeed  the  first  to  call  their  idiom  Castfl- 
luno.  It  is  aKTeed  on  aiJ  haiidi  tliat  Custiliaii  is  one  of  the  two 
branches  of  ihc  \Tilgar  Latin  of  Sp.^in,  Portugucse-Galician 
being  the  other;  both  idioms,  now  separated  by  very  marked 
differences,  out  be  traced  back  directly  to  one  common  source  - 
the  Hispanic  Romance.  One  and  the  same  vulg.xr  tongtie, 
diversely  modified  in  the  lapse  of  time,  has  produced  Castiliaa 
and  Portuguese  as  two  varieties,  while  Catalan,  the  third  lan- 
guage of  the  PtminiHila,  cmuwct*  itaaU,  aa  hM  atnMdr  been 
pointed  otit,  whh  the  GaBo-Roman. 

WHUn  the  CaatiGao  domaio,  this  embracing  aQ  in  Spain  that 
is  iteither  Poitngiieae  nor  Catalan,  there  ezbt  Hnguistic  varietlea 
which  it  wodd  pcfhaps  be  an  enggeratioa  to  call  dialects, 
considering  the  mcanfaif  oidhiKTily  attached  to  that  word,  but 
which  are  none  the  less  worthy  of  attention.  Generally  speaking, 
from  various  circumstances,  and  especially  th.it  of  the  recon- 
que^^t,  liy  ■.'.hiih  the  alrcady-formctl  idioin  of  the  Christian 

I  conquerors  .iiid  colonists  was  gradually  ixmveyed  from  north  to 
south,  Castilian  has  maintained  a  uniformity  of  which  the 

!  Roniance  languages  afford  no  other  example.  W'e  sliaJl  pro- 
ceed in  the  first  itisliince  lo  examine  the  most  s.;ilierit  features 
of  the  normal  Castiiion,  spoken  in  the  provinces  more  or  less 
closely  corresponding  to  the  old  limits  of  Old  itnd  New  Castile, 
so  as  to  be  able  afterwards  to  note  the  peculiaritice  of  what, 
for  want  of  •  better  eqncirioii,  we  muat  cdl  tlie 
dialects. 

In  some  respects  Castilian  is  hardly  further  removed  from 
dutical  Latin  than  is  Italian;  in  others  it  has  approzimatety 
readied  the  same  stage  as  fMvaocaJ.  As  regards  the  tonic, 
eoOBit  end  the  trpwrmrnt  of  the  vowels  which  come  after  it, 
Ceilllitn  amy  be  add  to  be  ewentfslly  a  paroxytonic  language, 
thoH^  it  doce  ant  illmelbcr  nfuie  prapamiytonic  aocentua- 
tloB  tad  b  «odd  be  a  adttake  to  icgwd  vocridca  like  Umpara, 
Idgrima,  f4piit,  Ac.,  es  kanad  mrds.  Ia  this  feature,  and  in 
its  alnnaot  tiniversal  conservation  of  the  final  vowels  e,  i,  u  (0), 
Castilian  comes  very  near  Italian,  while  it  separates  from  it 
and  approaches  the  Gallo-Roman  by  its  modifitatian  oi  the 
consonants. 

Vinvfli. — Normal  ra^tilian  faithfully  preserves  the  vowels  ?,  I, 
0,  li:  the  coni]iar.jti\ el>  Intreiiuent  init.inces  in  which  f  .ir.d  d  arc 
treated  like  c  and  d  must  \k  attril>uted  to  the  working  of  analogy. 
It  diphtlwgitts  ltnie,i  in  ue,  which  may  be  regarded  as  a  weaken- 
ing of  (see  Aomanui,  iv.  j-t).  Sometimes  te  and  m  in  the  modern 
lanpuage  are  chanijtxl  into  i  and  r:  silln  from  sf  11a  (Old  Cast. 
iuHd;.  vispera  from  v  e  s  ]•  c  r  a  (I  lid  Cast.  n>i,<vr,;i.  cu'lUh  from 
castillum  (Old  Cast.  castielloj.Jrente  from  f  r  o  n  t  c  m  (Old  Cast. 
fruente),  fleco  from  f  l&ccus  (Old  Cast,  fltuto).  The  words  in 
which  {  and  6  have  kept  their  ground  are  either  learned  words  like 
mtdico.ntirilo,  or  have  been  borrowed  from  dialects  which  do  not 
sufTer  diphthongization.  In  many  cases  the  old  language  is  more 
rigorous;  thus,  while  modern  Castilian  has  siven  the  j>rcfcrence  to 
menfe,  cotho,  mode,  we  find  in  old  tcxtn  mienlr,  cucme,  muedt. 
Lat.  a  u  makes  o  in  all  words  of  popular  origin  Uosa,  oro,  &c.). 

Consonanls. — On  the  liquids  I,  m,  o.  r  there  is  little  to  be  remarked, 
except  that  the  last-named  letter  has  two  pronunciations— one 
soft  (voiced),  as  in  anur,  burlc,  the  other  hard  (voiceWss),  as  in 
r'ndir,  lierra  (Old  Cast,  in  this  case  goes  so  far  aa  to  double  the 
initial  consonant:  rrendir) — and  that  u  is  often  inserted  before  rand 
d:  fnsayo,  mrnsaj^e.  rcndir  (redd  ere).  L  niouillt'e  (written  //) 
represents  not  only  the  Latin  /,  U,  Ij,  but  also,  at  the  beginning  of 
tratdii  the  cofaWnationa  cl,  gl,  ^  ML  /:IIsmw  (f  lemma),wa* 
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(davit).  Uorar  (p  I  o  r  a  r  e) :  the  tendency  <A  the  modern  Ungiugc 
b,  at  in  Catsbn,  to  reduce  U  to  y;  thu>  one  readily  hears  yeno 
(pleaum).  N  mouill^e  (fl)  corresponds  to  the  Lat.  ira,  mn,  n;, 
UdaaOMtitnee  to  initial  n :  aRo  (a  n  n  u  m),  daHo  (d  a  m  d  u  m),  ffwio 
(nodttlB).  Passing  to  the  ilental9,  except  as  an  initial,  I  in  wurcU 
out  an  popularly  cunent  and  belong  to  t  he  old  Mock  ol  the  language, 
can  only  w  dcnved  fmm  Lat.  H,  p,  and  wmetime*  cl.  aa  is  aMMr 
(nittere),  color  (captare),  punio  (puncium):  but  tt  ia 
to  be  obeerved  that  the  habitual  mode  of  repreM-nting  (t  in  normal 
Caatilian  is  by  ck  (pron.  Uk),  as  in  dertcho  (directum),  ptcho 
(pectus),  su  thut  we  nxay  take  those  words  in  which  I  alone 
nftKxnl'i  ct  as  sitmul.iry  forms  of  lcarnc<]  words;  thus  wc  ha\c 
tniilo,  otubre,  santo  as  secondary  fomia  of  the  learned  words 
imifcX,  adatMi  mm(»,  akncHile  of  the  old  popular  forms  brndicko, 
otlaftu.  MJKta.  D  corres ponds  in  Castiiian  to  Latin  t  between 
vowris,  or  /  before  r:  amado  (a  mat  us),  padre  (p  a  t  r  c  m).  At  the 
present  day  the  d  of  the  6ulhxi>  adn,  \4o  is  no  longer  pronounced 
throuRhout  the  whole  extent  of  the  domain,  and  the  same  holds 
gwMl  al-<oof  the  final  fli:  salu.fonf,  foT  salud.  poned  (from  s  a  1  u  t  c  ni. 
po  n  i  I  e).  Sometimes  d  takes  the  interdental  wunil  of  <  (Elngll,->h 
n).  or  is  changed  into  i;  witmss  the  two  pronunciations  uf  the 
name  of  the  capital— Jftiarw  and  Madril  (adj.  MadrUeno).  The 
study  of  the  <.pinin(-^.  r,  i:  p.  i  m.iili  a  \€ry  (l(lifa!i-  iiiu-  by  the 
rirruni--t.in(C  '.hat  thf  intiT'l'tit  i'-  ;  irMrtam  usl  inn  iii  i".  :  <in  ti'.r  of.c 
hanil.  ami  the  Ruttural  pronimciation  of  g,  J  on  the  other,  iirc  of 
coiiHur.iiivelv  recent  date,  and  convey  no  notion  of  the  value  of 
these  letter^  Ix  forc  the  17th  century.  It  is  admitted,  not  without 
nason,  that  the  spirants  c,  s,  whicn  at  present  represent  but  one 
Interdental  wmml  fa  li^petl  i,  or  a  sound  between  i  and  Eng,  /*  in 
thing),  had  down  till  alwut  the  middle  of  the  l6th  ccntur>'  the 
voinlc-.-,  ^oiirid  Is  and  the  >-oiced  sound  ds  respectively,  and  that 
in  like  manner  the  palatal  spiranta  g,  J,  X,  before  assuming  the 
uniform  pronunciation  of  thie  gattmaf  apiiaat  (— GcfBk  ck  in 
Buck),  had  previously  represented  the  votBed  waaeA  tt  i  (Ft.  J) 
ai>d  the  voiceless  soutvd  of  I  (Fr.  e*).  whidi  an  still  found  in  Portu- 
guese and  in  the  Ca^ilian  dialect*  of  the  nonh-wcst.  The  substitu- 
tion of  these  interdental  and  guttiirj.l  ■rounds  for  the  surd  and  sonant 
spiranl'<  res]Ri  tidi  ly  did  txTt.iirily  iint  t.iki'  pl.ire  simullai:iiiu-lv , 
but  the  vacill.ilions  of  the  old  orthography,  and  afterwnnU  the 
decision  of  the  Spnnllll  Academy,  which  suppressed  x  ( -  l:  x  was 
retained  (or  a)  and  tJlowi  only  e  and  g  before  e  and  i,  t  and  j  before 
a,  0,  H,  make  it  impossible  for  us  to  follow,  with  the  help  of  the  written 
text«,  the  eoursc  of  the  transformation.  S  now  h.is  liu  voi>  el(>« 
sound  even  iK^twecii  vowels:  cnsn  (prtinotinml  fuui! I : fui.il  .1  re.idily 
falls  awa\ ,  i->ihx  i.ilK  lielorc  lnjuids:  lodo  los  for  Woj  t.jrtjono 
for  vamos  nos.  The  principal  sources  of  j  ii)  an — Lat.  j  and  e 
bdm  *  and  (°  (/■"(<*•  jocum;  grate,  gentcro):  Let.  initial 
«  (iiaihm,  sa  ponem);  Lat.  x  (r«/o.  cox  u  m);  (f.  d  (eonttjo.  c  o  n- 
»ili  u  m:  ojo.  or't  u  m\.  Tin-  vmrri-*  of  :  '1)  are  I^t.  ff.  (j.  I'l.  s 
(cMo,  r  .1  e  I  11  m :  calziT.  r  a  I  <  c  a  ;  mi'in,  ration  <■  m ;  Mmpoiii:, 
synip  h  o  n  i  a).  As  regards  the  spirants  /  and  t\  it  is  to  lie  ob- 
served that  .It  the  l>e({innini;  of  a  wtird /has  in  many  instances  been 
replaced  by  the  aspirated  h  (afterwards  silent),  while  in  others  no 
lest  current  among  the  people  (he  transformation  has  not  taken 
place:  thus  wc  have  hi^  (t  {  Ti  u  m)  alongside  of  ./iesfa  (feat  a).  In 
some  ctses  the  /  has  been  preserved  in  order  to  avoid  confusion  that 
might  arise  from  identity  of  sound:  the /  in  M  (f  i  ■!  e  I  i  »)  ha*  tieen 
kept  for  the  sake  of  distinction  from  hid  (1  el).  As  for  v,  it  lui«  a 
marked  tendency  to  become  confounded,  eapccially  as  an  initial 
letter,  with  the  sonant  exploaive  bi  Joseph  Scaligeir's  pun — bibrre 
tst  noerr— is  applicable  10  the  Caatiliana  as  well  as  to  the  Caaoons. 
H  'v>  now  natnmrs  more  than  a  graphic  sign,  except  in  Andalusia, 
where  the  asptate  sound  n-pre«'ntpd  by  it  comes  ver>'  near  j. 
Words  bcginmng  in  A«c.  where  the  h.  not  etynmloKically  dtrivcxl, 
marks  the  inseparable  aspiration  of  the  initial  diphthong  ur,  are 
raadSv  pranoonoed  gdr  throughout  almost  the  whole  extent  of  the 
dnaonm:  cddr  for  hndt  (olet):  gdew  for  huem  (os).  This  p^* 
aatends  also  to  words  lx"ginning  with  fr«^:  liifnoUtT  hufno  ih  o  n  u  ni). 

Ii^xion. — There  is  no  trace  of  de<-lenMoii  either  in  (  astilian  or 
in  Portuguese.  Some  nominaiix  e  fll^n^ — Piih  {an<  iently  Dios,  ami 
in  the  ("a.stilian  of  ihi  Jew  /'lu:.  C-irlos,  Mnrces,  satire  (sa  r  t  o  rl  — 
have  been  adopletl  iiwcad  of  forms  <ler.ved  from  the  accusative,  but 
the  vuleir  Latin  of  the  Peninsula  in  no  instance  pr-<cnts  two  forms 
(subjective  and  objective  cascj  of  the  same  substantive.  The  artieic 
is  derived  from  i  1 1  e,  a.i  it  is  almost  cvcrv  where  throuRhout  the 
Romance  re(;ions:  el,  la,  and  a  neuter  /<>:  Ins,  las.  The  r)liir,il  of 
the  first  ami  si^rond  (K-rsunal  jminoim  luut  in  the  modern  lanj(uage 
taken  a  composite  form — uouiiros.Totolros — which  has  been  imitated 
in  Catalan.  Quien,  the  interrogative  pronoun  which  has  taken  the 
place  <lf  the  old  mtii,  Mcms  10  eomc  itom  r\  u  e  m. 

CeiiTHiefion  — The  conjugation  .  I  (  a-.Tilian  (and  Portuguese) 
derives  a  (Kviiliar  interest  from  th  aic  li  lii  fe.iiures  which  it  retain*. 
The  viil^.ir  Laliii  ot  S|..nn  has  ki  [i'  [lie  [.fciiirfcs  1  Indicativr,  still 
in  eurreni  u-c  .-s  a  secondary  form  of  the  conditional  (f<jiifcfro,  rrn- 
dUra,  pattUra).  and.  what  is  more  remarkable  still,  as  not  occurring 
anywhere  else,  the  future  perfect  (cantire,  vendifre,  prrtihe,  formerly 
euMn,  ttndifro,  poftUm,  The  Latin  future  has  been  replacetl. 
•a  avery  where,  by  the  pcriridMas  (cant  are  habeo),  but  it 
h  «nrtb  aodcing  that  in  oertain  old  texu  o(  the  13th  ccntmy,  and 


in  thr  popular  aongsof  a  eompnntivclyaiicient  date  which  have  been 
preserved  in  Asturiaa.  thc  MaSiary  can  still  pricede  the  infinitive 
n  tare).  I 


Penioaula.  nwrcover,  haa  preserved  the  and 
tive  (caaW,  araM,  parhi),  whieb  has  d> 


i  K  a  li  e  ')  c  a  n  t  a  r  e).  aa  with  the  Latin  writers  of  the  decadence: 

M  ucho  dc  mayor  prc^io  a  seer  el  tu  manto  (Jue  non  ner.'i  rf  nuestro  " 
( liereei),  Laur.,  str.  70),  where  a  seer  (h  a  l>  e  t  s  r  d  r  r  e)  corre- 
sponds exactly  to  jn'd  (s  e  d  c  r  e  ha  bet).  The  vulgar  Latin  of  the 

li'T'  i>l.  df  theinipcni* 
1 1 -<a  PI -eared  from  all  tke 
other  Romance  langttagcs.  Another  special  featurr  of  CasliKu- 
Portuguese  is  thc  complete  absence  of  the  form  of  conjugation  known 
as  inchoative  (intcrcilation,  in  the  present  tense,  of  the  ^vltaMo  ist 
or  est  Ix-tween  the  radu  .t\  and  the  inflevinn'i,  althr)U(;h  in  all  the  otluT 
tennes.  except  the  im'M-nt.  St>anish  shows  a  tcmk-ncy  to  lay  the  accent 
uptm  the  same  pliable  in  all  the  six  persons,  which  was  the  objeot 
aimed  at  by  the  inchoative  form.  Castilian  displaces  the  accent  on 
the  1st  and  }nd  ]vers.  pi.  of  thc  imperfect  Uantdbamos,  cmttdbais), 
of  the  plu|MTlert  mdicaiivc  \ca»laramos,  canlarais),  and  of  the 
imperfect  sulijunrtive  UanUisemos,  canttiiris);  jKissihty  the  impulse 
to  thi*  «as  given  by  the  fnfms  of  future  iMTft-ci  canUirrmns,  lanldrtit 
(cantar\mus,  tantarUn),  Tite  3nd  persons  plural  were  formerly 
(except  in  the  perfect)  -adet,  litt,  -sdni  it  was  enhr  in  the  course 
o)  thc  16th  centur)'  that  they  got  reduced,  fay  the  falling  away  of 
</.  to  an,  fts  and  t.t.  The  verb  esse  re  has  ficfn  mixed,  not  as  io 
(lie  1 1( fu  r  KMtu,>Mi  e  Linguagew  with  s  !  .1  t  r  Imi  » -.t  h  e  d  e  r  e,  as  is 
proved  by  older  forms  sfer,  sitdei,  tieiien,  leyendo.  obviously  derived 
imn  a  e  d  e  r  e,  and  which  have  in  the  texts  sometimes  the  meaning 
of  "  to  be  seated,"  sometimes  that  of  "  to  be,"  and  sometimes  both. 
In  old  Latin  charteta  also  sed  ere  is  frequently  met  with  in  the 
sense  of  esse:  «.(.  "  serfroi  istum  meum  donativum  quietum  et 
sccurum  "  (anno  1134),  where  ledeal^sil.  The  ind  (lers.  sing,  of 
the  ^iresent  of  set  is  eres.  which  i.%  Ijest  explainetl  as  lH>rrt>»c<J  from 
the  imperfect  {tras),  this  tense  being  often  used  in  Old  Spanish 
with  die  mnnnlni  of  dm  peeient :  alongside  of  em  one  finds  (but 
only  in  old  tliw  iHunirta  or  in  ifialects^  sot,  formed  Khe  jou  (and  pers. 
pl.)  upon  iwwaj.  The  accentuation  m  the  inflexion  of  perfects  in  the 
conjugation  called  strong,  like  AtiMAwn  AMS^roa,  which  correspond 
to  habueriint,  feci^runt  (while  in  the  other  Romaixe 
Ln>;uai  e^  the  l.<ilin  tyiK'  i<  e  r  u  n  t :  l"r  eurrnt.  firtnt),  may  be 
regarded  as  truly  ctymoloeical,  or  rather  as  a  result  of  the  assimila- 
tion of  these  pinecta  to  tne  |ierfecta  known  aa  w«ak  faaidwn).  for 
there  are  dialectic  forma  having  the  accent  on  tlie  mdica).  such  aa 
dixtm,  htzon.  The  past  participle  of  verbs  in  er  was  fomieriy  udo 
iv  t  u  s)  in  rnofit  ca.'*e>;  at  ]jfeN»^u  ido  s4t\«*:*  f<ir  all  verl^s  in  er  and 
ir,  exce(.>l  wnie  ten  or  iwrKe  iti  whii  fi  ^lir  (virt ii  ^►le  h;i^  rt'l,iine<l  the 
Latin  form  accented  on  tin.  rinli  .il:  tin  ii'^.  h,  hi  :  :  ./.!,  .  It  ought 
to  be  added  that  thc  jiast  (wnieiijle  i:i  normal  (.  astilian  derives  its 
(heme  not  from  thc  perfect,  but  from  thc  inhnitive:  habulo,  sabido, 
from  haber,  saber,  not  from  kubo,  supo. 

C  astii.hs  Dm  Kt  is.—To  dtscov.T  the  features  In  »l,S'h  these 
arc  distin^;iii^hitl  Titni  normal  Castilian  we  must  turn  nM  i  liarten 
and  to  certain  modern  compositions  in  which  thc  provincial  forms  of 
speech  have  been  reproduced  more  or  less  faithfully. 

vtfJafMlM.— Thc  Asturian  idiom,  called  by  the  natives  babU,  is 
differentiated  from  the  Castilian  by  the  following  charaeters.  it 
occurs,  as  in  Old  Castilian.  in  words  forrned  a-itn  the  suffix  elhm 
(eastiellu.  portieliu).  while  iivxIiTn  (  asiiliiin  Iw  rtiliK  iTl  v  to  1. 
K,  I,  a,  post-tonii:  for  a.  r,  "r  f>ene'  \prnit\i,  jrunrj  i^rufijrs!,  etti 
iesle),  froM  If  rente),  Uetki  {leche},  nutt-kt  {nockej.  unu  (»ro),  prtmtrm 
(primen).  Tmr  is  no  guttural  ifiiiant,  7,  but,  according  to  circiim- 
stances,  y  or  x  (f) :  thus  Lat.  d,  Ij  pves  y:  veyu  (*v  e  c  I  u  s),  eiptym 
'  f  u  m).  conseyu  (consilium);  and  after 


(spec 


after  an  t  this  y  b 


hardly  perceptible,  to  jud^  by  the  forms  fiu  (f  i  I  i  u  m).  eifoidot 
(Cast,  euogidos),  Ciiitia  (Caslilln);  Lat.  g  liefore  r  and  i,  Lat.  initial 
j.  and  Lat.  sj,  .v,  give  x  (i) — xienle  (g  e  n  t  e  m),  xudiu  Ij  u  d  a  e  u 
baxu  (b  a  s  s  u  s),  coxu  (c  o  x  u  s),  fioxu  (f  1  u  x  u  s).   Lat.  initial  / 


has  kept  lU  mund,  at  ieaat  u  pM  of  the  9(««iMes  Jw^^ 
hije,  hoja).  A  very  marked  feature  ia  the  nabitual  "  nrnwOnre  **  of 

/  and  n  a^  initial  leitcrs:  lUehe.  liter,  lluna,  Uulu;  Hert,  tUma,  i 

nttbf.    With  res)»cct  to  inllenion  the  following  forms  may  lie  8   

personal  pronoun!,:  1  (i-'/i  i,  yps  i  .i'.ViaI:  [xis.x'j.sivc  pronouns:  mt^,  pL 
fnii'j;  Io.  /e; ;  so,  sos  for  Ixjtli  i:ia.-j".  :ini!  feni.  ;  verbs:  ^rtl  ^kts,  pl. 
imp.  of  thc  Jnd  and  jnl  conjutaticns  in  in  for  ten  (Cast,  tan);  Imin, 
tentH.facin  (from  Ja(er),Jiin  (from/rf),  and  e\'cn  some  instancca  « 
the  2nd  pers.  siii|^.  iabis;  Cast,  habias);  instances  of  pres.  sul^.  in  «a 
for  a  (jfma,  mMui.  srpia).  The  verb  ser  gives  yes  (sometimes  yirr^j) 
in  the  2nd  jkt:*.  sing.,  ye  in  the  ^nl.  Fa  cere  apixars  under  two 
forms — Jactr  and  fer — and  to  the  abridged  form  correspond  jets, 
fitndo,  fiin,  &c.  Ire  often  appears  under  thc  form  dir  (anUs  d* 
dirot^  antes  de  iros),  which  it  is  not  necessary  to  explain  by  ife-tr« 
(see  H.  Schudnidt.  Ztiekr.  f.  rom.  Pkilol.,  v.  312). 

lfatttrret9^ra§HiiM. — Ir.  its  treatment  of  the  post-tonic  vowdi 
this  dialect  parts  company  with  normal  Castilian  ?nd  comes  nearer 
Catalan,  in  so  far  as  it  drops  thc  final  f.  especially  after  hi,  rl  Kr.ont, 
plazteni,  muert,  fuerl,  parents,  {.eMs);  and,  when  (he  atonic  e  has 
droppetl  after  a  v,  this  v  becomes  a  vowel  trea  (brevem). 
;rt<-u  ( *g  r  e  V  e  m),  rnutu  (n  o  v  e  m).  Navarresc-Aragonese  has  the 
diphthongs  i>,  ar  from  tonic  i  and  S,  and  adheres  more  strictly 
to  them  than  normal  Castilian  does — cuende  (c  6  m  i  t  e  m),  Aury 
(hAdic),  pac/e  (pftdium).  yst  (Cat),  ytra*  (irant),  white 
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CMtilian  aaya  iwiirff.  hajh  ftya,  «,  eran.  The  iakU  conWmittonji 
W,  /y,  Jl.  bav«  witMtood  tne  tnaHomMtion  into  B  better  than  in 

Castiiian:  piano,  pUno,  pUfa,  damado.  flama  are  current  in  old 
documents;  and  at  the  present  day,  althouKb  the  I  has  come  to  be 
"  niouilkv.  "  the  first  consonant  has  not  ilis.ipix'arcd  {piluma,  pUorti. 

--jiri Jim-.: need  pljuma,  6i^\].  Lat.  fi  >;ivos  i/,  not  as  in 
Cu)>tili.in :  nueyl  (n  o  c  t  e  m),  deslruilo  (d  c  s  t  r  u  c  t  u  m),  proveito 
(provectun),  for  iMto  (dictu  in).  £)  between  vowels 
kept  its  ground  kmgcr  than  in  Caatilian:  Hocumenta  of  the  14th 
century  supply  such  forms  as  vidifron,  viilo,  hwiin,  provedir,  raUmir, 
prodaa,  BenedH.  vtdiendo.  &c..  \  but  aftcrwarrji  v  came  to  be  smbeti- 
tuted  fordt>r  dj:  feyere  (v  i  d  e  r  e).  seyrr  (-.  c-  d  c  r  c),  seya  (s  e  d  c  a  t), 
|o_w  (k  a  ti  d  i  II  m),  enuf yi>  (i  n  o  1!  i  •■>  ml.  1  nit Lil / does  not  chance 
mto  k:  fiUo,  feito.  Navarre)*--Arafc;oiu->t-  dm-;)  not  ptwsesa  the 
guttural  spirant  (j)  of  Castilian,  which  i^  hrrtr  ri-ntk-if  d  arcurding  to 
cinrurastanocs  cither  hv  it  (Fr. />  or  by  /'  1'  moiiilli'T ),  l)ut  m-ver  by 
the  Aitiiri.iii  x  C'prtain  forms  of  thr  cnnju^annn  of  the  verb  differ 
from  the  I  .l^^iU.ln:  tSur,  eiUir,  luizirr,  saUr.  poner  rc.iilily  form  their 
imperfects  and  im|ierfctt  subjunclivc*  liki;  the  regular  verbs  in  ar 
and  er — hameron  (Cast,  kubieron),  estaron  (Cast.  estMeren),  saM 
(Cast,  supu),  dasen  (Cast.  dUttn),  ponUtt  (Cast.  ftwi^K)  ;on  the  other 
hand,  past  ^larticiplcs  and  gcTundivxs  formed  from  the  perfect  urr 
to  Ix!  met  with— lineiufo  for  faciendo  (pcrf.  fito).  Itmendo  and  Imhdn 
for  Ieniend4>,  Unido  (perf.  (inv).  I n  the  region  bordering  on  Cataloni.i 
the  simple  perfect  has  Riven  way  U'lure  the  fn-riphr.i^t  li  fijrm  iimin  r 
to  Catalan:  vcytayerjA  fell),  vaji  (he  has  dune),  vamot  it  (we  went  1. 

Oa  (emMht,  subiba,  for  eomid,  mAm),  and  some  pw«.nl»  alto  occur 

where  the  Catalan  influence  makes  itself  felt:  esHto  (Cat.  eslieh), 
rano  {Cat.  vaig),  veigo  (Cut.  ofig).  N.ivarresc-jVragoncse  makes  use 
of  the  ailverfi  I'tt  a-»  a  )jri)noiin:  no  Us  en  darfn  pas.  tw'n  hi  ha. 

AmliUuiuin. — Thr  «<inl  "  dl-ih-i  t  "  i-.  ^(ill  m<>ri>  apjiri qu l.ir rly 
applied  to  Andalusinn  than  either  to  A^'turian  or  Na\'arTeM.--Ara- 
gooeae.  Many  pecoliaritiea  •(  pranunciation,  however,  are  com- 
monly called  Andaluaian  which  ai«_  far  from  being  confined  to 
Anduuua  proper,  but  are  met  with  in  the  vulgar  speech  of  many 
fwrta  of  the  C.i.stilian  doniain.  both  in  Knrope  and  in  .•\tnerira.  t>f 
tbexe  but  a  few  i>ccur  otdy  there,  or  at  least  have  not  yet  been 
oliservetl  cl?<'»luTe  than  in  that  gmit  provitwe  of  Miuthem  Sftain. 
They  arc  the  tollo*ing:  L.  n,  r.  d  between  vowels  or  at  the  end 
of  a  word  disappear:  sd  (sal),  so  (sol),  vtre  (vune),  lire  (lime),  paa 
and  pa  ipara),  mia  (mira).  naa  and  na  (nada),  loo  and  to  (lodo). 
D  is  dropped  ewn  from  the  beginning  of  a  word:  e  (df).  intra 
(dtmro).  ON  (don).  Before  an  explo»iw,  »,  r,  d  are  often  reore^'nted 
by  1:  stsi^a  (talia),  vai^a  (vaJga),  laif>o  (lar%o),  maire  (madre),  paire 
(^uirr),  Lat.  /  is  more  rigorously  represented  by  h  than  in  normal 
Castilian,  and  this  k  here  preserves  the  aspirate  sound  which  it  has 
lost  elsewhere;  haM,  horma  {Jerma),  koder,  are  pronounced  with  a 
very  ■trong  aspiration,  almost  identical  with  that  of  j.  The  .>\nda- 
lusiins  also  very  reaiUK'  write  th«ie  word.-.  jahUi.  iortna.  joder.  Thi« 
aspirate,  exipn-^Md  !■>  ofi<-u  hi-*  tio  <-i\ :nofo^;i<  .1!  origin;  (or 
example,  Jondaio,  a  nickname  applied  to  Andalusuins,  is  simply 
liM  inani  AaMm  paoaaunaed  witk  tliB  atmng  aapiration  character- 
MeoftkaialMMtuitaof  thepravinoe.  Csamaektom  pronounced 
Bke  *;  but  a  feature  more  peculiar  to  the  Afldaluaians  is  the  inverse 
praceM,  the  toftened  and  interdental  nrmnndation  of  the  (the 
•o-called  cece^>)■■  ulior  (seHor),  &c.  Hefore  a  consonant  and  at  the 
end  of  a  wurd  s  lie<-nm<3i  a  icimple  aspiration:  mthmo  (mnrtM),  Dii>h 
\Dios),  do  TtaUt  (dos  rtaltt).  In  the  inflexion  of  the  verb  there  is 
aothioK  apedal  to  note,  except  some  instances  of  and  pa*,  sing,  of 
tlw  penect  in  Cm  (or  It:  tslueisles,  fstmius.  for  ejfimfic— evidently 
•  fofnation  by  analogy  from  the  2nd  pcrs.  of  the  other  ipnM-<,  which 
•Ubawei 

It  is  with  the  Andalusian  diah-it  that  we  cin  most  readily  a«.-*<i- 
riatc  the  \-arieties  of  Castilian  which  are  si>oken  in  Sf>uth  America. 
Here  some  of  the  moft  charactcri'-tic  features  of  the  language  of  the 
extrenie  south  of  St>ain  arc  reproduced— cither  because  the  Cas- 
tilum  of  America  has  spontaneously  passed  through  the  same 
phoitetic  transformatioits  or  lH>causo  the  AndatUliMI  dcfflcnit,  wry 
strongly  reprei«;nte<l  in  roloni/.ition,  liucceeded  b  tnuupoftillg  its 
local  habits  of  speech  to  the  New  World. 

Leoiuse. — Pnxxedins  on  inadequate  indications,  the  existence  of 
a  Leonese  dialect  has  been  imprudently  admitted  in  some  (|uanen<: 
bnt  the  otd  tdnydoin  of  Leon  cannot  m  any  way  be  c^innidercd  as 
eoostitutiRK  «  uncuiitic  doinain  with  an  iiidividuality  of  its  own. 
The  fact  that  a  poem  of  the  13th  century  (the  AUxandro).  and 
certain  redactions  of  the  oldest  Sjianish  code,  the  Fuero  Jiago,  have 
a  Leonese  origin  has  been  made  too  much  of,  and  has  led  to  a  ten- 
dency to  looiliae  excessi\'ely  certain  features  common  to  the  whole 
western  zone  where  the  tranution  takes  place  from  Castilian  to 
GalicLap-Portuguese. 

roRTUGOESE.— Portuguese-Galidan  constitutes  the  second 
br,\nrh  of  the  Latin  of  Spain.  In  It  we  tniut  distinguish — 
(i)  Portuguese  [Portuguet,  perhaps  a  conlraction  from  the 
old  Por/Hfoyi^-Portugaltmsis),  the  language  of  the  kingdom 
of  Ftottigal  and  lt»  oolonics  in  Aizic*,  and  America  (Braail) ; 
(9)  GaHdan  (CUfa|f),  or  Oe  hngnafe  of  the  old  kufdora  of 
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Galida  (the  tnodom  pnviBces  of  Pontevedra,  La  Corufla, 
Orcn.sc,  and  LuRo)  and  of  a  portion  of  the  old  kingdom  of  Leon 
(the  tcriiturv  of  Vierw  in  the  province  of  Leon).  Portuguese, 
like  C  Mlilian,  is  a  lilcrarj'  language,  which  for  ages  has  served 
a-s  the  vehicle  of  the  literature  uf  the  Portuguese  nalion  con- 
stituted in  the  beginning  of  the  uih  ccnturj-.  (laJician,  on  the 
other  hand,  which  began  a  literary  life  early  in  the  middle  ages — 
for  it  wai>  employed  by  Alfonso  the  Learned  in  his  Canligas  in 
hanour  of  the  Virgin— decayed  in  proportion  as  the  monarchy 
of  C.-istilc  and  ]l«on,  to  which  Galicia  had  been  annexed,  gathered 
force  and  unity  in  its  southward  oooqiiat.  At  the  present 
day  GaU^o,  which  is  matsiy  POcUigucie  variously  modifiod 
and  with  a  devdopnunt  la  aono  tmpttu  aimted,  is  mndi  lea 
important  than  OitalaB,  not  oia^  bnauoe  the  Spaniards  who 
speak  it  (1,800,000)  an  femr  tlian  the  Catalans  (3,$oo,ooo),  bat 
also  ttccauae,  its  Uteraiy  culture  having  been  eariy  abandoned 
in  favour  of  Castilian,  it  fdl  into  the  vegetative  condition  of  • 
provinri.il  p.itoi^.  Speaking  generally,  Portuguese  is  further 
re:noveii  than  C  astilian  from  Latin;  its  development  has  gone 
further,  p.nd  its  actual  forms  .uc  more  worn  out  than  those  of 
the  sister  !an>,njage,  and  hence  it  has,  not  without  rea-vin,  been 
coiiiivirc-d  to  1-reiieh,  with  which  it  hrus  sonic  \(-ry  notable 
analugic.'^.  Hut,  on  the  other  hand,  l'ortuguit>c  has  remained 
more  exclusively  Latin  in  its  vocabulary,  atul,  [i.irt  ii  ularly 
in  its  conjugation,  it  h.vs  rn.in.agcd  to  prcticrvx  scvcriil  features 
w  hu  h  give  it,  as  comp;ired  with  Castilian,  a  highly  archaic  air. 
Old  Portuguese,  and  more  especially  the  poetic  Language  of  the 
13th  century,  received  from  the  language  of  the  troubadours, 
in  whose  poetry  the  earlier  Portuguese  poets  found  much  of 
their  inspiration,  certain  words  and  oeftrai  tums  of  eipieSSioB 
which  have  left  u[)on  it  indelible  traces. 


into  If,  tto 
(p  o  t  e  t^ 


'.-nt  lia\r  tvit  ht-i 


l{ihthon>:ir<-d 

'  II  II  SI.  /}"dV 


Lat.  i,  5  with  the  iut 
ut:  pi  (p  e  d  e  m),  rfr; 

On  the  other  hand,  I'onugucsc  has  a  Ur^;e  numlier  of 
strong  diphthongs  produced  by  the  attraction  of  an  1  in  hiatus  or 
the  resolution  of  an  explosive  into  1 :  raiba  (r  a  b  1  a),  feira  (f  e  r  i  a), 
ffito  (f  a  c  t  II  rn>,  teixo  (s  a  x  \i  m),  oilo  (o  c  t  o).  .\  unite  ptH:uliar 
(cdtiire  of  tlie  laiim;ai;e  <h  eurs  in  ilie  "  ii.isd  vowels."  which  are 
formed  by  the  Latin  accented  vowels  (ollowcd  by-  m,  «,  or  nt,  nd: 
ic  (b  c  n  e),  gri  (grandem),  bd  (bonu  m).  These  nasal  vowels 
enter  into  combination  with  a  final  atonic  vowel:  irmdo  (g  c  r  m  a- 
n  u  t,.t ;  also  amio  (a  in  a  n  t).  sermao  (s  e  r  monem)i  where  the  n  is 
.1  ilegetienited  representative  of  the  Latin  final  TOwd.  1st  t>ld 
I'oruiKucse  the  ruuvil  vowel  or  dijihthong  wa*  not  as  now  marked  by 
the  III  (~),  but  was  expressed  indifferently  and  without  regard  to  thie 
etymology  by  m  or  n :  btm  (ben  c),  ton  (t  a  a  t  u  m),  disstrom 
^d i x e r u n tL  scrmiTin  (sermoneoi)-  The  Latin  diphthong  cm 
IS  rendetcd  in  Portuguese  by  ou  (oww,  a  u  r  u  mj  pomeo,  p  a  u  c  u  m), 
al^  l>ronounced  oi.  With  regard  to  the  atonic  vowm.  time  is  a 
tendency  to  reduce  a  into  a  vowel  resembling  the  Fr.  <  "  muet,"  to 
proii.miice  <»  a*  «,  and  to  drop  e  after  a  group  of  coiMoitan's  (dmt  for 
denU). 

0>HsoncnU. — Here  the  most  remarkable  feature,  and  that  which 
most  distinctly  marks  the  wear  and  tear  thranih  which  the  language 
has  passed,  is  the  disappearance  of  the  me£aa  consonants  I  and 


lorM  (corona),  lua  (1  u  n  3).  p&r  formerly  fwr  fpon  e  r  e),  coneeo 

formerly  oSsr  (do  I  o  r  e  m). 


(c  a  n  o  n  i  c  u  si,  t^r  (v  <■  n  i  r  e ),  diir, 

pai,o  vp  a  1  a  t  i  u  in),  saude  (salute  m),  peto  (p  e  I  a  g  u  s).  Lat. 
b  passes  regularly  into  v.  taviillo  (c  a  1>  a  1  1  u  s),  Jitra  (fab  a),  art<ir« 
(a  r  b  o  r  c  m) ;  but,  on  the  other  hand,  L^it.  initial  i'  readily  tends 
to  become  b:  brxiga  (vesica),  bodo  (votum).  Lat.  initial/ 
never  becomes  k :  fazer  (facer  e),  filo  (f  i  I  u  m).  Lat.  c  iK-fore  « 
.and  •  is  represented  either  by  the  lianl  «i!iil.i!it  s  or  by  the  wift  t. 
Lat.  15  t>etwit-n  M>wel.s  is  dro;ijHil  '.n  fore  f  .iiid  i;  iVr  for  l/rr  i.l  e- 
g  e  r  e),  <f«fo  (d  i  g  i  t  u  m) ;  the  same  is  the  case  with  d,  of  cour.-*.  in 
similar  circumstanoes:  remir  (red  i  me  re),  rir  (rid  ere).  Lat. 
j  has  assumed  the  sound  of  the  French  j.  The  Latin  combinations 
(/,  fi.  pi  at  the  beginning  of  words  are_ transformed  in  two  wajni  in 
words  of  popular  oriipn.  Either  the  initial  consonant  is  retained 
while  the  Ji-.  changed  into  f :  fruro  fc  1  a  v  ti  m),  pratfr  {]i  I  a  c  e  r  e), 
/rof  (f  I  o  r  e  m) ;  or  the  (iroup  i-^  chaTit;e'd  in  ih  I. -  Fr.  ih.  Catal.  x) 
through  the  intermediate  sounds  kj,  fj,  pi:  ckamar  (c  1  a  m  a  r  e), 
ehM  (planus),  diamma  (f  I  a  m  m  a),  within  the  word  the  1 


group  and  other  groups  also  in  which  the  second  consonant  is  an  I 
produce  I  mouillce  (written  th,  iust  as  n  mouillte  is  written  nk,  as 
m  Provental) :  ovetka  (o  v  i  c'  I  a),  velko  (*v  e  c  I  u  s);  and  sometimes 
ck  :  fafho  (f  ,1  c'l  u  m),  nn(ko  (a  m  p  I  u  m).  Lat,  ts  or  st  before  « 
and  I  gives  x  (Fr.  ■  h) :  bi:\xo  (b  a  s  s  u  s),  jfoxa  (fascia).  The  group 
tt  is  tneduccd  to  U :  Into  (1  e  c  t  u  m),  peilo  (pectus),  noiU  0>  o  c- 
tonOs  aomethiHs  to  «l:  dMto  (doottts).  Such  woids  as/ 
Hit,  Mtlf  m  modem  derivatives  tn»  the 


Jrnda. 
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fwte,  diUcio.  Ut.  ft  bKionm«i:JW((acx):or      x(-Pr.  kA. 

ck) :  M&v  (s  a  X  ti  m).  tmco  Q  u  s  u  m) :  or  even  »:  disse  (a  i  x  i). 

tnflfxion. — The  IVrtugiipi*  artirle,  now  rcdurcri  to  the  v<x-.ilic 
form  0,  (J,  OS,  as,  was  lo  (cxct-ptiijM.ilU'  al^-i  (•/,  which  htiU  suryiMs 
in  ifu-  I'xprcasion  El-Rei),  la,  los,  las  m  ihe  old  language.  Words 
cniliii>!  ill  /  in  the  singular  lo6c  the  /  in  the  plural  (becautc  it  then 
becomes  median,  and  so  U  dropped) :  (s  o  1  e  m),  but  SMt  (sole*); 
thoac  having  Ho  in  the  sing,  furin  the  HWBl  either  in  Oes  or  in  Stt 
according  to  the  ctymoloK>-:  thus  rdo  (e«aeni)_  makes  ties,  but 
rufdo  nialics  rafies.  As  rceards  the  pronoun,  m^ntiori  mujt  be  made 
of  the  non-ftynuJogical  forms  of  the  jiersnnil  mim  and  of  the 
feminine  possessive  minka,  where  the  second  n  has  been  brouchl  in 
by  the  initial  nasal.  Portufucae  conjugation  hu  aUMC  that  is 
interesting.  In  tlie  peraonal  suAixea  the  forms  of  thft  snd  pers.  pi. 
in  arfn»  «fa .  idts  lost  the  <f  in  the  i  st  h  ccntur>',  and  have  now  become 
fl^.  Ml,  cs,  dtrough  the  intermedi^ite  fornis  aes,  ees,  eis.  The  form  in 
4gt  bas  persisted  onl>-  in  those  verlis  «heri»  it  wa.H  proteeted  by  the 
GMMOnanl.i  »  or  r  jim  iiiing  it:  pondts,  Iftulrs,  viniSrs,  iimariies,  and 
ain  no  doubt  in  some  forms  of  tnc  present  of  the  im()enttive,  where 
the  theme  has  been  reduced  to  an  extraordinary  deigree  by  the 
disappearance  of  a  consonant  and  the  contraction  of  vowels:  idrs, 
(redes,  teJes.  iVc.  PortuRuesc  is  the  only  Romance  language  which 
po»-se»9e»  a  ()i  r?<jn.il  or  conj'.;f;.iti'd  intinilivc:  amar,  amtir-ci.  amar, 
omar-mos,  nmar-dts,  amar-em;  f.g.  anifs  de  lair-mos,  "  fjcforr  we  po 
out."  Again,  I'ortimne'*'  alone  ha,s  preserved  the  pluperfect  in  its 
anginal  meaning,  so  that,  for  enample.  amitra  (a  ma  v  era  m) 
signihes  not  merely  as  elsewhere  "  I  would  lovCb"  but  alw  "  I  had 
loved."  The  future  perfect,  retained  as  in  jCaatilian,  hat  lost  itt 
vowel  of  iiitifxi'in  in  the  l!.r  .nvl  ;rd  pom.  sinp.  and  con«efniriitlv 
be<;lm!e^  li.iMr  li>  In.'  cr)n[uiij;i!i-o  with  the  inlinitivc  (amur,  render, 
parlir),  Portuguese,  though  le»»  fre<)uen(ly  than  Castilian,  employs 
far(tenere)a«an  ausiluiy,  alongside  of  avtr;  and  it  also  supple- 
ments thcuscofessere  wkh  a  c  d  e  r  e,  which  furnished  tbesubj. 


teja,  the  imperative  tt,  teit,  the  nnindive  tend«,  the  participle  sido, 
and  some  other  tenses  in  the  old  language.  Among  the  peculfaritica 

of  Portuguese  conjugation  may  be  mentioned — (l )  the  assimil?lion 
of  the  3nl  pets.  sing,  to  the  ist  in  strong  pcriecls  iAiii.tr,  l>udf.  quiz, 
ft*).  While  Casiilian  has  kubt  and  kubo;  (2)  the  imperfects  punka, 
KMht,  iMto  ^iMi  ptr,  ttr  and  wit),  inkli  me  Mcented  on  the 
fsdical  in  order  to  avoid  the  loes  of  the  n  fpwifs  would  have  made 
poU).  and  which  substitute  n  ami  t  for  o  and  r  in  order  to  di^1tngni^h 
from  the  present  subjuiKtive  {ponha,  Irnka,  vtnka). 

Calidan. — Almost  all  the  [.liunotic  fiMtiin-s  which  distingnish 
Pi 'ft  .■),;iUM'  fiu:n  C.iiiili.in  .iri'  i-nl  l  y  <  al^).  I'ortu- 

guesc  iind  Galician  even  nov\  an'  pr.iciii  jlK'  one  l  iiiKuaKC,  and  still 
mora  was  th£a  the  cue  fm-merly:  the  identity  l^f  i)h<  -wo  idioms 
would  become  etU  more  obvious  if  the  orthocraphy  i-rnptoyed  by 
the  Galicians  Wen  more  strictly  phonetic,  antf  if  certain  trinscri;;- 
tioris  i>f  sounda  bonowed  from  the  grammar  of  the  official  languor  <' 
(("a'>t:Ii.in)  did  not  veil  the  true  pronunciation  of  the  dialect.  It  is 
st.ited.  for  example,  that  C;.illo;o  docs  not  possess  nssal  diphthongs; 
still  it  may  lie  conceded  once  lor  all  that  such  a  word  asji  I  a  n  u  s, 
which  in  Galician  it  written  sometimes  thau  and  iWlietimcs  ehm, 
cannot  be  very  (ClMlte  from  the  Portuguese  nasal  p»W«unri.i!irj:i 
(hao.  One  of  the  most  notalilc  differences  l>etween  normal  Portii- 
gKi  Nc  ami  G.ilirian  is  the  substitution  of  the  suni  spirant  in  place  of 
the  sonant  spirant  for  the  Lat.^  Iicforc  lU  vowels  and  c  before  rand  1: 
sun  (iudicem).  Port,  jutt;  xunto  (junctum).  Port,  junto; 
xmte  fjf entem).  Port.  emte.  In  conjugation  the  peculiarities 
cf  Calh^  are  more  marked;  some  find  their  exjilanation  within  the 
dialect  itself,  others  seem  to  be  due  to  Ga^tilian  influence.  The  2nd 
jx'nwms  plural  have  still  their  old  form  ades.  edts,  ide^,  fj  th.it  in  this 
1n5t.1r.fe  it  wotdtl  .seem  .an  if  G-ilUyjo  had  been  arrcstc<i  in  its  progress 
while  Portuguese  had  gone  on  progressing;  but  it  is  to  be  obscrxcd 
that  with  these  full  forms  the  grammarians  admit  contracted  forms 
as  wdl :  ds  (Port  oil),  ii  {Port;  tit),  U  (Port.  is).  The  ist  pers.  sing, 
of  the  perfect  of  conjuptions  in  er  and  i>  has  come  to  Ix- complicated 
b}'  a  nani  resonance  similar  to  that  which  we  find  in  the  Portuguese 
mim ;  we  have  wndin,  parlin,  instead  of  u-ndi,  parti,  and  by  analogy 
this  fonn  in  in  Has  extc  niled  it.wlf  .ilso  to  the  pi  rfix  t  of  tnc  conjuga- 
tion in  ar,  and  faiin,  gardin,  for/alti,  gardfi  are  fouml.   The  ftccond 

 1  of  the  same  tense  tain  the  endine  (ke,  <hts  in  the  singular 

in  the  plural :  falaehe  or  falaeies  (f  a  t>  u  I  a  s  t  i),  fitlu- 
as  well  as  faldsledes  (fabulastis),  hatrche  or  hniirhe,  pi. 
es  or  batfckfdfs.  Ac  Ti  (i  i  b  i)  having  gi\cn  che  in  ( .aliri.in, 
we  sw  that  falasH  has  Ut  onif  falaehe  by  a  phonetic  process.  The 
3r;l  iHTs.  sing,  of  strong  prrfixt  is  not  in  e  as  in  PortUjjueM?  {houve, 
pode).  but  in  0  (hvuho,  puido,  souha,  couho,  vScc.);  Casiilian  influence 
may  be  traccsiblc  here.  If  a  contemporary  grammarian,  Saco  Aire, 
is  to  be  trusted,  Gallego  would  form  an  absolute  exception  to  the 
law  of  Spanish  irrentuution  in  the  imperfect  and  plujH  rfei :t  indica- 
tive: ffilahdvui! .  f::,<ihtides;  Utiiurnos,  hatiddt'S',  pidiiirri'^,  p.Anides', 
and  falardmtti,  fiiiarddfs;  halcrdmos,  balrrddes;  pidirdmin.  pidtrddes. 
The  future  perfect  indicative  and  the  imperfect  subjunctix-e,  on  the 
other  hand,  would  .seem  lo  be  accented  regularly : /a/(frrm<>j,  fbyj- 

■   '    "  »il. 


The  important  question  is  worth  further  study  in  detail 
BntNORAFHy. — On  the  general  subject  the  mo»t  important 
works  ar»-  F,  ni<-7.  Grartxmnlik  der  romantic hrn  Sprarhm  (Sth  (h}.. 
Hnnn.  iffS^i  ,in  I  iilymc4oiischei  Worterhuch  der  romaniithrn  Sprachm 
(4th  cd.,  Bonn,  1878) ;  W.  Meyer-L&bkc,  Gratnmatik  der  romanutktn 


Spracken  (Leipzig,  1890-1894):  C.  Kflctinfc  £atiilH'w4-finw4Wt«ft«'* 
H'lirterhuch  (Padcrbom,  l89i>-l89l).   See  also  A.  Camoy,  Lt  latkt 

r!' F.ip<ii>ne  d'aprii  les  inscriptions  (3nd  cd.,  Brussels.  1906).  (t) 
Catai."iN. — A.  Morel-Faiio,  "Das  Catajanifcke,"  in  G.  Griilier's 
Grundrisi  der  romanitcken  PkiloUme  (iStl^);  Ii.  Vogel,  "  lieucataian' 
isckt  Stuiitn."  in  G.  Kflnine'a  iWwi^MMectKAr  Slndien  (Heft  5, 
1886) ;  M.  Mil&  y  Fontanala,  De  tot  Tr«tod»«s  en  EsPaila  (Baicelona. 
i86i),  and  Esludios  de  lengim  catalana  (Barni.na,  1875);  A 
MuxHa&a's  introduction  to  Die  calalanische  miina/u-  Verston  der 
siefim  wrisrn  MeilUr  (Vienna.  1H76J;  .\.  NipihH  >  M.i-.,  .!n<j7«ij  de 
la  ll'inra  mtclana  antiga  cvn:S-  ir,i.l,.i  1;'  /.i  m  .iirrK.t  iManrri.i,  iKi^S); 
J.  P.  Ballot  y  Toms,  Gramaiua  y  apviogia  de  la  Urngua  caikatana 
(Barcelona,  1815);  A.  de  BofaruU,  Eilmdios,  sistema  pamaHtaly 
crestomatia  de  fa  Ungua  catatana  (Barcek>na,  1864);  P.  Fabn^ 
Contriimci6  A  la  p-amalica  de  la  Umeua  catalana  (Barci^ona,  1898), 
For  the  Citalan  dialect  of  Sardirii;i  sex'  (.>.  .Morusi,  "  I'OdicmodialettO 
catal.uv)  <li  .Algheni  in  S,inli-,;nii,"  in  the  Mistelianea  di  filUogia 
dediLi,:.!  uiU  'n--,'i.'.;'-ia  J.-,-  /'f  it.  Caix  e  Canelio  (Florence,  lt>t*5;.  and 
1-.  Runnj:;i.  Sardismi  (S.i5iari,  ifttt;).  (2)  Lasiilia.s. — Condc  de  la 
Vifiaza,  Bibiioteca  kistorica  de  la  jUologia  casteliana  (Atadrid,  1893); 
A.  Bello,  Gramdtica  de  la  lengua  casteliana  (7th  ed.,  with  notes  by 
R.  J.  Cuerxo,  I'aris.,  igoj);  K.  J.  C;Kr\o,  .-l^un.'.u  icnrv  rilica  ssrl.re 
fl  lerxgim^e  bogolano  (5th  ed.,  P.iris,  I'-ry;);  <j.  liai^.'.  "  Djc  spani?«  he 
Spracnc,  '  in  G.  Grobcr's  Grundriss  der  romanischen  Pniioiope; 
P.  Forstcr,  Spaniscke  Spracklehre  (Berlin,  1880):  E.  Gorra,  Lintua  e 
letteratura  spagnuUa  deiie  origini  (.Milan,  189&);  K.  .Men^nde^  PitUd, 
Mattual  elemental  de  mnrndtita  kislorica  espam>la  (Madrid,  1905); 
F.  M.  losadyn,  FJvcet  it  phmUH^ue  espagnote  (Paris,  1907):  C. 
Micha<lis,  Sludien  tnr  romanischen  Wt'rt'chSpfurtg  (Leipng,  1876); 
.\.  Ki.;jiT.  lliitoru-che  Formentehre  der  spcnuehen  Spraciie  l.Murrhardt, 
18<J4>;  P.  de  Mufica,  Gramdtica  del  casleUano  anitguo  (Berlin,  1891); 
S.  nidiUa.  Gramatica  kistorica  de  la  lentua  casteliana  (Madrid,  1903); 
J.  D.  M.  Font.  "  The  Old  Spanish  Sibffants  "  in  Studitsand  Nolet  tm 
FkUettgy  (Harvard  Uaiversity,  Cambridge,  Mass.,  1900).  For 
Asturian,  see  A  de  RatO  y  H^-via,  Vixabulario  de  las  palabras  rases 
que  se  ha/dam  em  Aslurias  (Madrid.  1.S91),  and  the  Coleci  ion  de  ponias 
en  diaitcio  ostuHmo  (<->vii<|.i.  iNjij);  f<jr  Navarrps<--.\i.ig' ■tu-.e, 
t.  Borau,  Diteitmairio  de  voces  aragonesas  (2nd  ed.,  Saiagusea,  1885); 
for  AndaluHiA,  the  aeaiching  atiMly  of  H.  Schuchiidt  hi  the 
sckrift  fUr  fMNam'irilf  nSattSe,  vol.  v. ;  aad  for  Leoocae,  R.  MeB6i< 
dez  Pidal,  "  Fl  Dialerto  leones,"  in  the  Revista  de  arekitet,  bibtiotecas, 
y  museos  (Madrid,  1906).  R.  J.  Cuervo's /I  ^n/octonej  (noted  above) 
IS  the  leading  authority  on  .American  Spanish.  The  following  publi- 
catioiii  m.i\  lie  consulted,  but  with  ciution:  I..  .Mnille,  idioma 
nacional  dt  los  Argenlinos  (P.iri.s  [900);  D.  C>rana<la,  Vocabtdaria 
ri»plalense  ratonado  (Montevi<l<<i.  1890):  J.  Fcm&ndez  Fem^ 
Sahmtlismos  de  Casta  Rica  (Sin  Jow',  1891)  and  C.  Gagini,  Dieeiait' 
aril'  dr  harimrismos  de  CosUi  Run  (San  Jost-,  lBi)3):  A.  Mcmbrefio, 
J/t'iidnrinismo!  (TcgucigaljKi,  l8<>7).  See  also  C  C.  Marden,  The 
FhontUoiy  of  the  Spanish  Dialect  oj  Slexico  City  (Italtimore,  1896); 
J.  S,iiK  h<  i  Somoano,  Modismos,  locuciones  y  tirminos  mejiicanos 
(Madrid,  189^),  and  F.  Kaniox  i  Du-irte,  Dictionario  de  mejtcanismos 
(Mexic^  1899);  J-  de  Artitui,  Pitcionario  de  peruanismos  (Lima, 
l»83)j  J.  Oikano,  FJ  CasleUano  en  Venezuela  (Caracas,  1897).  (■») 
PoRj  L'Gl'ESE- — J.  Cornu.  "Die  portugiesische  Sprachc."  in  (i. 
(. roller's  Crundrtis  der  romanischen  Philologie;  F.  A.  Coelho,  1  iu,'ria 
da  (onjugaiao  em  lalim  e  portugues  (Lisbon,  1871),  and  (,)ueslues 
da  lingtta  portugueza  ((>[>orto,  1874).  For  Galician,  aee  .\.  Fern&n> 
dex  y_  Morales's  Ensayos  poilicos  de  berttioma  (Le6n,  1861):  M.  R. 
Rodriguez,  Apuntes  gramalicales  sobre  el  romonet  gqilego  de  la 
crinica  troyana  (La  Coruiia,  1898),  and  Saco  Arce,  Gramdtica 
(iiUefu  (Lugo,  1868);  for  other  di.^llx•tical  varieties,  see  I.  J.  c'a 
I'.iiiMxa,  So<^i>rs  de  philflogia  actomotiadas  d  liKj^i'u  :>ra:.uianii  \  V.\o 
de  Janeiro,  1885);  J.  Lcitc  de  Vasconellos,  DiaUclos  bcires  (Oporto, 
1884),  and  5nr  U  diaUcIt  perli^ais  dt  Itacat  (Uaboo,  1892). 

Important  articles  by  maiiy  of  ^e  above  writers,  and  by  other 
ph0oK)j{ists  of  note,  will  be  loiuid  in  Romania,  the  ZeUsckrifl  fit 
ramaniuke  Philologie,  the  Renu  des  langues  romanes,  the  Kevtsta 
Ituiltna.  Ihe  Rmtt  kispasdmit,  the  Bulletin  hispanigue,  Cullmra 
Mtaiaik  and  the  ilKM»Mr  A«  SMfMii  d«r  nrii^rrn  iiprachen. 

{A.  M.-Fa.;  J.  F.-IC) 

Spanish  Literatvue 

The  name  Spanish  in  connexion  with  literature  is  now 
generally  restricted  to  works  in  the  CastUIan  toogtie.  In  the 
present  article  it  is  taken  in  the  wider  sense  as  embracing 
the  litcrarj'  productions  of  Ihe  whole  Iberian  IVninsula,  with  the 
exceptions  of  Foftus>l  and  of  Galida,  the  latter  of  which,  as 
r^gaids  ImiHagB  ud  Ktcntun^  bdoo^  to  the  nirtiisiieie 
domain.  Spaniih  literature  thus  OonridcRd  fsHs  fate  two 
divfakma— CastOtan  and  Catalan. 

I.  Casiilian  Lileraturt. — Of  the  (Lilian  texts  now  extant 
none  is  of  earlier  date  than  the  12th  century,  and  very  probably 
none  goc^i  f.irlhcr  bark  than  it  ;o.  The  text  generally  accejited 
as  the  oldest— the  Mystery  cf  the  Matiian  Kings,  as  it  in  rather 
ini»ppropriatcly  designau  l  ^■■y  most  historians  of  literature — • 
is  a  fragment  of  a  short  scmi-lilurgical  play  meant  to  be  acted 
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in  tbe  dnucb  of  Toledo  on  the  featt  of  Epiphany.  M«iiif«itly 

an  imitation  of  the  Latin  ludi  represented  in  France  during  the 
<»rly  years  of  the  nth  century,  the  Spanish  piece  cannot  have 
betn  comp<7SL(1  much  before  1150. 

The  national  hero  Rorlrigo  I>i:iz  tie  Bivar  (d.  ioqq),  belter 
known  in  history'  '.ly  ilir  Arabic  surnnme  of  the  ('id.  was  cek'- 
„  .  bratcd  in  the  vulgar  tongue  in  two  [xicms,  neither 
•JJ^  4lf  whidl  has  come  down  to  us  in  its  entirety.  The 
more  ancient  cantor,  usually  cnlilied  Poema  del 
Cid,  since  it  was  originally  edited  (1779}  by  Tomfis  Antonio 
Sudiee,  relates  in  its  fiat  port  tlie  viliant  deeds  (ceite)  of  the 
GU  subsequent  to  bis  qtHxrd  m'tb  Alpbonso  VI.;  in  the  teoond 
the  capture  of  Valencia,  tbe  leoondliation  of  the  hero  with  the 
king  and  tbe  marriage  of  liis  daughters  with  the  infantes  of 
Carri6n;  and  in  the  third  the  treason  of  the  infantes,  the  ven- 
geance of  the  Cid.  and  the  second  marriagr  of  his  daughters 
with  the  infantes  of  Kavarrc  and  Aragon.  The  narrative  of  tin- 
last  years  of  the  Cid.  which  closes  the  epic,  is  much  curtailed. 
Whilst  in  the  Poema  the  Cid  api>ears  .ts  the  loyal  vassal,  de- 
ploring the  necessity  of  separating  from  his  king,  the  Cid  of  the 
ucood  poem,  CrAnica  rimada  del  Cid,  is  almost  a  rebel  and  at 
least  •  Rfnctoqr  vassal  «iM  dana  treat  his  aovanign  as  an 
eqniL  Ito  poctiuD  of  tha  Cttntt  vdddi  kat  bena  preserved 
dsab  bk.  the  mahn  with  the  jrmtth  of  Rodiiio;  ft  oontahis  the 
primitive  version  of  liis  quarrel  with  the  Count  Gomes  de  Gormaa 
sad  the  marriage  of  the  slayer  with  Ximcna,  theCount'sdatighter, 
and  siso  a  scries  of  fabulous  cpiso<lcs,  such  as  the  ("id's  journey 
to  France  to  fight  with  the  twelve  [x-crs  of  Charlemagne,  &t. 
The  Poema,  which  survives  in  a  i4th-centur)-  manuscript,  be- 
longs to  about  the  middle  of  the  uth  centurj-;  the  form  under 
which  the  Crdnua  text  has  reached  us  is  at  least  two  centuries 
later;  but.  on  the  other  hand,  se\-eral  traditions  collected  by 
the  autlior  bear  an  incontestable  stamp  of  antiquity.  The 
venification  of  both  poems  is  irregular.  Normally  this  epic 
measure  m»y  be  divided  into  two  betnisticbs  of  seven  or  eight 
syllables  eadi;  but  hei«  the  Unes  sometimes  fall  sheet  of  this 
munber  and  fometnasa  csoecd  it;  the  strophes  foUow  the  model 
of  the  laisses  of  the  French  chansons  de  nesle — that  is,  they  have 
a  single  assiiriaiRL'  am!  vary  Ki"eat!y  in  e.ttent. 

A  fragment  of  an  efiic  (joem  on  the  infantes  de  Lara  has  been 
reconstituted  from  the  Crinka  gcnerai  by  Ramon  Mcnfndez 
I^dal  (1896);  if  similar  poems  existed  on  real  pversonapes  like 
Roderick,  or  mythical  lieroes  like  Bernardo  del  (  arpio.  they 
have  not  sturvived.  Still  the  frequent  allusions  in  the  chronicles 
to  die  Bamtivcs  of  the  juglaret  suggest  that  Caatilian  heroic 
poetry  was  richer  than  the  scarcity  of  the  monuments  now 
extant  would  lead  us  to  lielieve.  Femin  GonziUez,  first  in- 
dependent cmmt  of  Castile  (10th  century),  has  alooe  been 
celebrated  in  a  poem  composed  (about  1150  or  later)  in  smi^- 
rhyme  quatrains. 

With  the  heroic  poetry  which  takes  its  themes  from  the  national 
history  and  legends,  there  grew  up  in  the  13th  century  a  school 
PoeiBMot  of  religious  and  didactic  poetry,  the  most  eminent 
Uth  Cto'    representative  of  which  is  Gonzalo  de  Berceo  ( i  iSo 

124O?).  This  poet,  bom  at  Berceo  (Logrofto), 
composed  several  lives  of  Spanish  saints,  and  other  devotional 
poems,  such  as  the  Miracles  and  the  Praises  of  Ike  Virgin. 
Berceo  calls  his  poems  prosa,  dccir,  dittado,  indicating  thereby 
that  be  intended  them  to  be  read  and  recited,  not  sung  lilce  the 
nmimm.  They  are  written  in  sin^e4liyme  quatrains  and  in 
venea  of  twehm  t»  fouteen  wflMtm,  luTottfa'ng  aa  the  ending 
of  each  hendstlch  is  masculine  or  feminhie.  In  the  same  metre 
were  composed,  .il.^ii  in  the  1  ;th  centur\%  two  long  poems — one 
on  Alexander  the  (ireat.  '.he  other  on  ApoUonius  of  Tyre-- 
after  Latin  and  French  sources.  The  author  of  the  first  of  the^c 
povms  contrasts  his  system  of  versification,  which  he  calls 
meslcr  de  derccla,  with  the  meslcr  de  joglaria  used  in  heroic 
poetry,  and  intended  to  be  sung;  and  he  declares  that  this 
single-rhyme  quatrain  {curt»Hm»io  per  la  quadema  no)  consists 
«i  counted  syllables.  The  composer  of  AfwUmio  calls  this  same 
versification  iiHetu  mestrta.  The  sfni^thjnne  quatrafal,  in- 
traduced  n  imitation  of  the  French  poetiy  cf  the  tsth  century, 


became  iram  the  tinm  of  Beroeo  and  the  .^fleeiMfrv  and  il/nlSMMe 
the  regular  form  in  GmtiKsn  narrative  and  didactic  poetiy, 
and  prevailed  down  to  the  close  of  the  t4th  century. 

To  the  :  v'l  i  i  nturv  are  as>igned  a  Lift  of  Si  .U.iry  tin-  Enyp- 
tian,  translated  from  the  French,  i)erha[i>,  through  a  I'lovtmal 
version,  and  an  Adoration  of  the  'J  line  Kin^s,  in  verses  of  eight 
or  nine  syllables  rhyming  in  pairs  (na,  bl>,  ec,  &c.),  as  well  as  a 
fragment  of  a  Debate  between  Soul  and  Body,  in  verses  of  six 
or  seven  syllables,  evidently  an  imitation  of  one  of  tbe  medieval 
Latin  poems,  entitled  Kim  animi  H  corporis.  The  oldest 
lyric  in  Castilisn,  la  Bnain  /nto  4'amtr,  bclcMigs  to  the  sane 
period  and  pnhnhly  derives  from  a  Frendi  aomce;  it  bean 
the  name  of  Lope  de  Ifoem^  wiio,  however,  seems  to  have  been 
merely  the  copyist.  Mention  may  here  also  be  made  of  the 
eantigas  (songs)  of  Alpllom<>  i!i<-  I.i  imed  in  honour  of  the 
\'irgin.  although,  being  in  the  (ial:ii,in  dialect,  these  properly 
UrldHg  to  the  history  ui  Purtugue.se-  lileralure. 

The  14th  century  s,iw  the  birth  of  the  most  original  medieval 
.Spanish  poet.  Juan  kuiz,  archpricsl  of  Hita  (near  Gltadala- 
jara),  has  left  us  a  poem  of  irregular  composition,  r^ttry^t 
in  which,  lAfla  reproducing  apologues  and  dita  Mi*  Cm* 
from  fore^  sources,  he  frequently  trusts  to  his 
own  inspintion.  Ruis  celebrates  love  and  wunan;  Us  book 
is  of  Imn  amur,  that  is,  he  shows  by  his  own  cxpolence  and 
the  example  of  those  whom  he  follows  hem  a  man  may  become 
a  successful  lover.  By  way  of  precaution,  the  poet  represents 
himself  as  one  who  has  survived  his  illusions,  and  maintains 
that  carnal  love  {hxo  amor)  must  linally  give  place  to  divine 
love;  but  this  mask  of  devotion  cannot  disguise  the  real  char- 
acter of  the  work.  The  Rimado  de  palacio  of  Pero  Lopez  de 
Ayala,  chancellor  of  Castile  at  the  end  of  the  14th  centur>-, 
does  not  refer  exclusively  to  court  life;  the  author  saiirizcs 
with  great  severity  the  vices  of  all  classes  of  laymen  and  church- 
men. Akin  to  this  Rintiido  de  palacio  are  the  proterbios  nwr- 
ofef  of  the  Jew  Sem  Tob  of  Caiii6n,  dedicated  to  Peter  tbe 
Crud  (i3je  to  1369).  The  Pcom  it  Atfnm  Oimnc,  by 
Rmlrigo  Yaflez,  is  a  far-off  echo  of  the  epical  poems,  the  Mstes 
being  superseded  by  octo-syllabic  lines  with  allemafe  rh>Tne8. 
The  General  Dame  of  Death  and  a  new  version  of  the  Drhale 
heturrn  Soul  and  Body,  both  in  eight-line  strophes  of  .ir/i  irntyor 
(verses  of  twelve  syllables),  and  Imth  imitated  fron;  French 
originals,  are  usually  referred  to  this  period;  they  both  belong, 
hi)wever,  I0  the  15th  century. 

The  word  "  romance  "  not  only  signifies  in  Spain,  as  in  other 
Romanic  countries,  the  vulgar  tongue,  but  alM)  bears  the  qiedal 

meaning  of  a  short  epic  narrative  poem  (historic  

ballad)  or,  at  a  later  date,  a  shott  lyric  poem.  As 
regards  the  form,  the  "  romance  "  (Spanish  e/  romance,  in  con- 
trast to  French,  &c.,  ta  rtrntance)  is  a  composition  in  long  verses 
of  sixteen  syllables  ending  with  one  assonance;  these  verses 
are  often  wrongly  divided  into  two  short  lines,  the  first  of  which, 
naturally,  is  rhymeles;,.  This  being  the  form  of  the  romance 
verse,  the  Crinica  nm<ula  dii  CiA,  and  even  the  Poema  (though 
in  this  case  the  inllu<-nce  of  the  French  alexandrines  is  per- 
ceptible), might  be  considered  as  a  series  of  romances;  and  in 
fact  several  of  the  old  romnnn-s  of  the  Cid,  which  form  each  an 
independent  whole  and  were  printed  as  separate  poems  in  the 
i6th  century,  are  partly  to  be  found  in  the  Crdnica.  Other 
romances,  notably  tlMsc  dealing  with  the  lieroes  of  the  Carolin* 
gian  tgac,  to  popular  In  Spain,  or  with  the  legendary  figures 
wfaidi  Spanish  patriotism  opposed  to  the  French  paladins— as, 
for  example,  Bernardo  del  Carpio,  the  rivtU  and  the  conqueror 
of  RolanrJ  in  Castilian  tradition — seem  to  be  detached  frag- 
ments of  the  canlares  de  Rrsta  mentioned  by  Alphonso  X.  At 
the  close  of  the  t^th  centur>',  and  especially  during  the  i6th, 
the  romances,  which  had  pre\'iously  pas.scd  from  mouth  to 
mouth,  Ix-gan  to  be  written  down,  and  after\vards  to  be  printed, 
at  first  on  broadsheets  (pliegos  suellos)  and  subsequently  in 
collections  (roMmKeriSf);  these  are  either  general  oaOectloiis, 
in  which  rmanm  of  veqr  dSbnnt  dbt^  dumcter  and 
subject  ate  gathered  tovether,  «r  an  eoiiecthma  icattictcd  to 
a  sfaigle  epiMjde  «r  pecacnafle  (for  example,  the  RmoMn 
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id  cm.  In  sucb  romanceroi  the  epic  vene  is  usually 
mudcd  M  octoBjrilabk  and  is  inintad  m  such;  oocmkHiaUy 
oortaJn  oditiooi  divide  the  nmutu  into  itrapba  of  four  venet 

Kinff  Alplmiaa  X.  (d.  13S4),  under  whose  patronage  were 
publi&tted  the  code  entitled  Las  SieU  parUdas  and  several  great 
Ptntt  Kientlfic  compilations  (such  as  the  Libros  dr.  astro- 
etnmkk*,  ntmi!,i  and  the  Lapidario),  was  alM^  the  founcicT  of 
^JJjJ^^  Spanish  historiography  in  the  vul^;ar  tuiiKUc.  The 
Crinita  general,  composed  under  his  d'ref  lii)n,  consists 
of  two  (iistincl  parts:  the  one  treats  of  univers.il  historj'  from  the 
creation  of  the  world  to  the  first  centurie*,  of  the  Christian  er  ■. 
(La  Genera!  e  f-niiit  liistoriit)  ;  the  Other  deals  exclusively  wit  h 
the  national  liiMory  [La  Crdnica  6  Hisloria  de  Espaiia)  down 
to  the.  death  of  ^"erdinaIld  111.  (1252),  father  of  Alphonso.  The 
nutln  sources  of  the  Crdnica  general  are  two  Spanish  ecclesiastical 
chroniclers  of  the  13th  century — Lucas  of  Tuy  and  Rodrigo  of 
Toledo;  both  wrote  in  Latin,  but  their  works  were  early  trans- 
lated into  the  vernacular.  In  the  Hitloria  ie  EspaHa,  printed 
in  its  true  form  for  the  first  tlmo  in  1906^  an  ooUett«d  many 
legends  tnd  omisiiHinl  nicRBCct  to  the  aoQit  of  the^Hflsm 
ifot  the  pupossk  towaivw,  «l  lifMlRt  thsaa),  dw  namthw 
idatiaf  to  the  Gd  being  pudy  hsaed  ea  aa  Anhfc  tost.  This 
portion,  as  recast  m  the  CVMicw  dt  CatlSla  aampBtd  by  order 
of  Alphonso  XI.,  was  published  apart  by  Juan  de  Vdorado 
under  the  title  of  the  Crtnka  del  Cid  (1512),  and  has  often  been 
reprinte<l.  Alphonso's  ex.impic  bin-  fr.iit.  In  the  l.jth  ccn- 
tur>'  we  tiiid  aiiotiier  CrAnicLt  f_n!crai  de  Espufici  or  de  CaslUla, 
constructed  on  the  model  of  the  tirst  and  enibraciuj;  the  years 
1030-1312;  next,  the  (irani  crdnira  dr  F.spnfin  and  the  Grant 
Crinica  de  los  conqueridures,  compiie<l  1j>  <  irr.mand  of  the  grand 
master  of  the  order  of  St  John  of  Jerusalem,  Juan  I'eriiaiide/, 
dc  Heredia  (1310  15(56),  about  1390.  .Sjicci.^1  chri>ni(lrs  of 
each  king  of  Castile  were  soon  written.  Our  Loformatlon 
is  defective  regarding  the  authorship  of  the  chronicles  of 
.•Mphonso  X.,  Sancho  IV.,  Ferdinand  IV.  and  Alphonso  XI.; 
but  the  four  following  reigns — those  of  Pedro  1.,  Henr>'  II., 
John  I.  and  Henry  III. — were  dealt  with  by  Pero  Lopez  de 
Ayala;  here  we  recognise  the  man  of  literary  culture  who  had 
•cqnind  some  knowledge  of  ancient  Ustoiy,  for  the  fbrm  of  the 
nanative  beoomes  beer  aad  noee  penonal,  and  the  style  rises 
with  the  thought.  Alvmr  Gsvcu  de  Santa  llaria  and  other 
writers  whose  names  are  not  recorded  probably  compiled  the 
chronicle  of  John  IL;  the  events  of  Henry  IV. 's  disastrous 
reign  were  related  by  Diego  Enriquez  del  Ca,stillo  and  .Alfonso 

Ferr.iiidi'z  <le  Palf-riria;  the  triumph.s  of  the  Call-jdii  ii  vertigns 
Fenlinatul  ami  Isidielhi  by  Fernando  del  Pu  gar  and  Andres 
Dernilde^..  With  thi'sc  royal  chronicles  should  l>c  mentioned 
some  biographies  of  iin[)ortant  jxTsons.  Thus  in  the  ijlh 
century  the  chronicle  of  Pedro  Nino,  count  of  Ruelna  (1375- 
gjggf^Un,  '446),  by  Gutierre  Dicis  de  (;aniLs;  that  of  .-Vlvaro 
de  Luna,  const. ilile  of  Castile  iii,  1453I;  and  a 
curious  book  of  travels,  the  n.arrativc  of  the  embassy  sent  by 
Henry  III.  of  Castile  to  Tiniur  in  1403,  written  hgr  the  head  of 
the  mission,  Ruy  Gonz&lez  de  Clavijo. 

The  other  productions  of  Castilian  prose  in  the  13th  and 
14th  centuries  arc  for  the  most  part  didactic  and  sententious 
jjj^^p^^^  compositions,  which,  however,  contain  illustrations 
liMtoor  w  tales  of  Eastern  oq(^  The  Spanish  tsansUtion 
iMaatf  of  KdMi  ant  Duima,  nsade  direct  fnin  an  Anbic 
text,  datce  fibm  the  middle  «l  the  13th  century, 
and  the  romance  of  the  Setm  Sagfs  (Sindibad), 
translated  under  the  title  of  Ubro  de  los  engaius  t  asaya- 
mienlM  de  las  mugeres,  is  referred  to  1353.  From  the  second 
half  of  the  i.ith  centtiry  the  collections  of  aphorisms,  dils, 
apologues  and  moral  tales  become  ven,'  numerous:  first  of 
all,  versions  of  the  .Sivrr/nm  secrctanim,  attril)ute<i  in  the  middle 
ages  to  .Aristotle,  one  of  wilicli  is  entitled  Foridai  de  las  poridcdes, 
next  the  Provirbitys  biienos,  the  Bodidos  de  oro  or  Lilvo  de 
bvniinn,  Rey  de  Per^i,!  and  the  Libra  de  los  gaios,  whidi  is 
derived  from  ilie  .y,,fr,i,i,  i.-,  •  of  ()do  of  Chcriton.  During  the 
first  half  of  the  i4tb  c«atuiy  the  n^hew  of  Alphonso  X.,  the 
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infante  Juan  Manuel,  mote  the  variwia  noifct  \ 
in  the  first  rank  of  medieval  Spanish  praae  writen.  Tbe  best 
known  Is  the  collection  of  tales,  many  of  them  borrowed  turn 
Oriental  aouroa.  entitled  El  Conde  Lueatim  but,  besides  this 
oontributkm  to  literature,  he  wrote  graver  and  still  more  didactic 
treatises.  The  knowledge  of  antiquity,  previously  so  vague, 
made  remarkable  progress  in  the  14th  century-.  Curiosity  was 
awakened  n  int i  rnit.j;  <  erlain  episodes  of  ancient  history,  such 
as  the  War  of  i  ruy,  arid  Benolt  dc  Saintc-More's  poem  and  the 
I„itin  narrative  of  Guiilo  delle  Colonne  were  both  translated. 

dc  .\yaJa  translated,  or  caused  to  be  translated,  Pierre 
liLi:.uire's  French  version  of  Livy,  BoetiOSI 
of  Isidore  of  SevHlle  and  K<xcatcio. 

While  the  Carolinpian  cycle  is  mainly  represented  in  Spain 
by  assonauced  romances,  of  which  the  oldest  seem  to  be  frag- 
ments of  lost  poems  by  the  juglares,  the  British  cycle 
(Lancelot,  Tristram,  Merlin,  &c.)  is  represented 
almost  exclusively  by  works  in  prose  (sec  Koiiance). 
Those  narratives  are  known  oinly  in  15th  and  i6th  ocBtmjr 
editions,  and  these  have  been  more  or  km  modified  to  suit 
the  taate  of  the  time;  but  it  Is  Impaasible  not  |u>  raeogniae 
thst  boelm  audi  aa  B  Bdain  M  mUe  MtiUm  (149^)  and  U 
Dimmtia  dd  tamdo  pM  (1515)  pcesuppow  n  coaaidcinbie 
antecedent  Sterature  of  which  they  are  only  the  afterglow. 
The  principal  French  romances  of  the  Round  Table  were  trans- 
lated and  imitated  in  Spain  and  in  Portugal  as  early  as  the  first 
half  of  the  i4ih  cer.turv  at  least;  of  thi.t  tiictc  is  no  doubt. 
.\nd,  even  if  there  were  not  satisfactory  teslimony  on  this  point, 
the  prtxiigious  development  in  Spanish  literature  o!  the  cisbj- 
lerias,  or  "  ixxiks  of  chiv.ilry,"  incontroverliiily  derive<l  from 
fictioliS  of  Breton  origin,  would  be  proof  enout;h  that  at  an  i-.ii'y 
date  the  .Sp.aniards  were  familiar  with  these  romantic  talcs 
derived  from  France.  The  oldest  work  of  the  kind  is  FJ  (  jbal- 
kro  ajar,  composed  at  the  beginning  of  the  14th  century, 
but  the  first  book  of  real  importance  in  the  aeries  of  stric^y 
Spanish  cabaltcrias  is  the  Amadls  de  Gaula.  Certain  couiden- 
tions  lead  one  to  sock  for  the  unknown  author  of  the  first  ilflMdif 
in  Portugal,  where  the  romances  of  the  Round  Table  were  more 
highly  appreciated  than  in  Spain,  and  where  they  have  caer* 
daed  a  deeper  infliimire  on  the  natiaiial  litentuce^  T»  Gaid 
Rodriguci  de  Montshv,  howswar,  Mis  the  hewNV  «r  hnving 
prcBBrved  the  book  by  printing  it;  he  made  the  mistake  of 
diluting  the  original  text  and  of  addbig  a  oootinuation,  Lu 
Sergas  de  EspUindi4n.  Allied  to  Montalvo's  Awudb  with  iU 
supplementary  Esplandidn  (1510)  are  the  Don  Plorisando 
(1510)  and  the  Lisuarte  de  Greeia  (1514),  the  Anuidls  de 
Greeia  (i5t4),  the  Don  Florin!  de  Xiquea  ( 1 53  j-i  1).  &c., 
%vhich  form  w  hat  Cervantes  calliii  the  "  .\madis  s<:<  l."  Parallel 
with  the  .Amadises  are  the  I'alinerines,  the  most  celebrated  of 
which  arc  Palmerin  de  Oli?,:  I1511),  Prinudeon  (isu),  and 
Pillmerin  de  Inj;lt!Urre,\\h'n:h  was  first  written  in  Portuguese  by 
Mor.'U's  Cabral.  None  ol  those  'dtir.Hi  ri,ii  iii?r>iie<l  by  the 
Amadts  were  printed  or  even  written  before  the  i6th  century, 
and  they  bear  the  stamp  of  that  period;  but  they  cannot  be 
sqNuated  from  their  medieval  model,  the  spirit  of  which  they 
htsve  pteserved.  Among  the  cabalUrUss  we  may  also  dais 
some  narratives  derived  from  the  Carolingian  epic — the  Hisloria 
del  empcTiidor  Carlomagno  y  de  los  doce  pares,  a  very  popular 
version  still  reprinted  of  the  French  romance  of  Fierairai,  the 
Esp^'o  de  cabalUria$,  into  wUcfa  has  passed  a  laiga  part 
of  Boiardo'a  (Monde  fjmwweriale,  the  HiOaria  dt  la  rclm 
Saaia,ttie. 

Ihe  tet  half  of  the  15th  century,  «r  uditt  oones  almost  to 
the  same  thing,  the  reign  of  John  IL  of  Castile  (1407-1454), 
is  charactcriBcd  as  regards  his  literature  (i)  by  the  fMqraf 

development  of  a  court  poetry,  artificial  iind  pre-  '** 

tentious;  (1)  by  the  inlluence  of  Italian  literature  f^"'^- 
on  Ca,slilian  prose  and  poetry,  the  imitation  of  Boccaccio 
and  Dante,  especially  of  the  latter,  ivhich  introduced  into 
Spain  a  likinj;  for  alleeory;  aiul  (.,)  by  more  iussiduous 
intercourse  with  anl.i(|i:ity.  After  thi'  examtilc  of  the  Pro- 
vencal troubadours  whose  literary  doctrines  had  made  their 
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way  into  Castile  through  Portugal  and  Catalonia,  poetry  was 
BOW  slylcd  the  arte  de  Irobar.  The  iirli  dt-  Irobar  is  strictly 
"  court  "  poetry,  which  consists  of  short  pieces  iii  complicated 
measures  love  plaints,  dcbalcs,  questions  and  repartees, 
moUs  with  their  jtfosas,  burlesque  and  satirical  songs — verse 
wholly  "  occasional  "  and  deiicicnt  in  chann  when  separated 
from  its  natural  environment.  In  order  to  understand  and 
appreciate  time  pieces  tbey  must  be  read  in  the  ooUectkms  made 
by  the  poets  of  the  time,  wbeie  each  poem  throws  iii^t  on  the 
odien.  The  meet  cddxated  tattdonero  of  the  i>;th  century 
Ji  tint  ooBpOed  tat  the  ■oHfMnt  of  tak  Kmnagn  by  Jou 
iUfoato  de  Beena;  it  ■»  to  sigr*  tte  oCdal  caBectten  ef  the 
poetk  mtt  ol  Jda  n.,  ahliMiib  it  iIm  eoateiBB  pieces  by  peets 
of  cn&r  dttee.  After  Beena's  eoOectioii  may  be  mentioned 

the  CaitdMSra  i»  SMUUga,  which  contains  the  Casttlian  poems 
of  the  Ircbadcns  who  followed  Alphonso  V.  of  Aragon  to  Naples. 
These  catuioneros,  consistiriR  of  the  productions  of  a  sjui;.!! 
group,  were  succeeded  by  collec  tions  of  a  more  miscellaneous  char 
acler  in  which  vcrsiliers  oi  very  different  periods  and  localities 
are  brought  tog»-thcr,  the  pieces  l)€iiig  classed  simply  according 
to  their  type.  The  earliest  genuine  CVi »ayH(ro  fieneral  (though 
it  does  not  bear  th"  title)  is  that  compiled  by  Juan  Fcr- 
nindez  de  Constaniina,  which  appears  to  h:ivc  been  issued 
from  the  Valencia  press  at  the  begiiioing  of  the  i6th  century; 
the  second,  much  better  known,  was  published  for  the  first 
time  at  V.olcnria  in  151 1  by  Hernando  del  Castillo.  Tlic  other 
poetic  school  of  the  15th  century,  which  claims  to  be  apedslly 
ideted  to  the  Italians,  had  as  iu  leaders  Juan  de  Mena,  atitbor 
of  the  Cormatidn  and  the  Laberimlo  dtfurtmia,  and  tke  maMiuis 
of  SantQluia,  Iltita  I«pea  de  Mfudnna,  who  in  Us 
perhaps,  the  fiiat  to  faotate  tlM  itnictm  of  the  ItniiaD 
syllabics.  With  those  two  dlicil,  niw  mtf  to 
fpOas  as  dhtinguiahed  from  the  iteUont  and  the  frwMsm  of 
the  cancioneros,  must  be  ranked  Francisco  Imperial,  a  Genoese 
by  descent,  who  at  a  somewhat  earlier  date  helped  to  acclimatize 
in  Spain  the  forms  of  Italian  poetry  The  marquis  o!  Santillana 
occupies  a  considerable  place  iu  the  literature  of  the  i>th 
Century  no'  liy  teason  of  his  poems,  but  through  the  sup- 
port he  afforded  to  all  the  writers  of  his  time,  and  the  impulse 
be  gave  to  the  study  of  antiquity  and  to  the  labours  of  trans- 
istors. In  the  next  generation  the  most  prominent  figures  are 
Gome^.  Nfanrique  and  Jorge  Manrique,  the  latter  of  wiMMn  lias 
produced  a  short  poem  which  is  a  mssteipicce. 

With  the  exception  of  tiw  cfamnidcs  and  some  eabalUrUu 
the  pnee  of  the  igth  century  contains  little  that  is  striking. 
J-,, J,  ,f  The  tisnabition  of  Viq(U  by  Endqine  de  VUlcna 
inianm  is  pondetOMS  and  shows  no  advance  on  the  veaions 
leot  of  Latin  aathon  made  in  tlw  picvioas  century. 
A  ciiifons  and  smming  book,  ftdi  of  detldb  abont  Spantah 
manners,  is  the  Cmhaeho  (1438)  of  the  arehpriest  of  Talavera, 
Alfonso  Martina  de  Toledo,  chaplain  to  King  John  II.;  the 
Corbaeko  belongs  to  the  numerous  family  of  satirai  against 
women,  and  this  title,  by  Aiiirh  i-  :s  comtnonly  kr.mvn  — 
borrowed  from  a  work  of  Boccaccio's,  with  which  it  has 
otherwise  notUog  in  fwiinion  iwdtrslin  that  hn  haa  not 

spare<l  them. 

The  ancient  Uturgical  Spanish  theatre  is  known  to  us  only 
by  fragments  of  the  play  of  the  Marian   Kings,  already 

_^  ^     mentioned;   but   certain   regulations  given  In  the 

yy^^j^  SieU  parlidas  (compiled  between  125*  *nd  1157) 
prove  that  such  a  theatre  existed,  and  that  at 
the  inat  festivals,  such  as  Christmas,  Epiphany  and  Easter, 
dianwtfe  npieaentations  were  given  in  diwch.  These  repre- 
sentatians,  originally  a  sinqde  commentary  on  the  liturgy,  weic 
gndnaHy  adulters  ted  with  baffooMiy,  which  frequently 
ktoii^  down  tihe  coMOni  «i  tim  daigy-  Alphonso  X.  even 
tboiinJit  it  iiiirinssiji  to  forind  the  "  derfcs  "  playing  jiugot  de 
escarnios,  andponaitted  in  the  .anctuary  only  dramas  destined 
to  rommcmorste  the  principal  episodes  of  the  life  of  Christ. 
Of  all  the  Church  (•■stivals,  the  most  popular  in  Spain  was  that 
of  Corpus  Christi,  instituted  by  Urban  IV.  in  1264.  At  an  early 
date  the  celebration  of  this  festival  was  accompanied  with 


dramatic  performances  intended  to  explain  to  the  faithful  the 
eucharistic  mystery.  Thc^se  dramits,  called  autos  s<uramtntaics, 
acquired  more  arid  more  im(H)rta!icc;  in  the  17th  ccntur>',  with 
Caldcron.  tluy  bix  iim  >;;,u]ii  ajlegorical  pieces,  regular  theo- 
logical dissertations  in  the  fonn  oi  dramas.  To  the  auto  sacra- 
mental  corresponds  the  auto  al  nacimienlfi,  or  drama  of  the 
Nativity.  In  Spain,  as  elsewhere,  the  secular  theatie  is  a 
prodiKt  of  the  religious  theatre.  Expelled  from  the  Clniidij 
the  jtupa  de  euamios  took  possession  of  the  public  1 
there  attained  free  development;  ceasing  to  he  a  l 
of  dognm,  they  developed  into  a  diama  wheae  movemeat  la  no 
h»8Br  deteiuhied  by  the  liturgy,  and  whose  scUna  an  borrowed 
from  real  Ufe  in  %Muiish  aodety.  His  new  theatte  begins 
towards  tiie  dose  of  tto  tstb  oentuy,  with  tlie  psstoial  pieces 
of  Juan  del  Endna,  whidl,  after  Vergil's  esample,  he  calls 
fgloRtts.  Genuine  sliepheids  are  the  interlocutors  of  these 
►un  i  1;  s,  into  which  are  also  sometimes  introduced  students, 
uud  Liicas  1  ernandez,  a  contcmporarj-  and  pupil  of  Encina's, 
introduces  gentlemen  and  soldiers.  A  book  which,  strictly 
speaking,  docs  not  iK'long  to  the  theatre,  the  TrJgkomedia  de 
CdHxlo  y  Mc'ihed.  much  better  known  as  La  ( V'cj/iu.i,  caused 
the  new  theatre,  still  ruditneiilary  in  the  attempts  of  the  school 
of  Encina,  to  make  a  step  onwards.  This  astonishing  novel 
taught  the  Spaniards  the  an  of  dialogue,  and  for  the  first  time 
exhibited  peisons  of  sU  dssses  of  society  (particularly  tiw 
lowest)  speaking  in  harmony  with  their  natural  surrotmdings. 
The  progress  caused  by  the  Ceicslina  may  be  estimated  by  means 
of  the  Propaladia  of  Baitolom^  de  Tones  Nabano,  a  ooUecticn 
of  pieces  represented  at  Some  in  pmeace  of  Lao  X.  Tama 
Nahaixo  ia  thoa^  to  have  bonowed  from  Ftaace  the  diviatoB 
of  the  play  into  "  days  "  (jemai«$);  abortly  after  Nahano  we 
find  the  comedy  of  manners  in  Lope  de  Rueda,  iriwae  dramatic 
work  is  composed  of  regular  comedies  constructed  on  the  model 

of  Itali.ui  authors  of  the  beginning  of  the  ifilh  ren'urv,  nrid  also 
of  iiltle  jneccs  intended  for  performance  in  the  intervals  between 
the  larger  plays  (atiremtses  and  pasfls),  some  oi  which  are  models 
of  sprightly  wit.  Some  of  Naharro's,  and  cs7>eci;illy  of  Rucila's, 
pieces  foreshadow  tfie  comedy  of  intrigue,  which  is  emphatically 
the  t)'pc  of  the  cl.^ssic  stage.  Hut  to  reach  l^jpe  de  Vega,  the 
Spanish  stage  had  to  be  enlarged  in  relation  to  national  history. 
A  poet  of  Seville,  Juan  de  la  Cueva,  first  brought  on  the  boards 
subjects  such  .as  the  exploits  of  the  Cid,  Bernardo  dd  Caipio, 
and  others,  which  had  previously  been  treated  of  only  in  the 
romamit.  To  a  poet  called  Berrio,  of  whose  work  nothing  has 
been  preserved,  are  attributed  the  comediat  of  Moon  and 
Christians,  in  which  were  represented  famous  episodes  of  the 
age-long  ■*™atf*  against  the  inikkL  And  it  was  at  tUa  peiiod 
(158s)  ttot  COrvantea  expciiBeatad  fit  the  dnnn;  as  Ua 
Tntot  de  And  he  gives  us  a  pictnm  of  gdlay-Ufs,  reoollectiona 
of  his  long  captivity  in  Algiers.  These  is  no  need  to  linger  over 
the  attempts  at  tragedy  of  tite  ancient  type  by  Jerteimo  Ber- 
mfides,  Cristobal  de  ^^Cs,  Luperdo  Leonardo  de  Argenaola, 
&c.,  the  only  successful  specimen  of  which  is  ilic  yumaiuUi  of 
Cervantes;  these  works,  mere  exercises  in  style  and  versifiaition. 
remained  without  influence  on  the  development  of  the  Spanish 
stage.  The  pre-cl.assic  period  of  this  stage  is,  .as  regards  dramatic 
form,  one  of  indecision.  Some  write  in  prose,  like  Rueda; 
others,  like  Naharro.  show  a  preference  for  the  redondiUas  of 
popular  poetry;  and  there  arc  those  again  who,  to  elevate 
the  style  of  the  stage,  versify  in  hcndccasyUabics.  Hesitation 
is  also  evident  ss  to  the  mode  of  dividing  the  dinna.  At  first  a 
division  into  five  acts,  after  the  manner  of  t  he  andents,  is  adopted, 
and  this  is  followed  by  Cervantes  in  his  early  pieces;  then 
Juan  de  la  Cueva  reduced  the  five  acta  U>  four,  aiid  in  this  he  ia 
imitated  bgr  auat  poeta  til  tto  doaa  of  tto  i6th  centniy  (Lope 
de  Vega  hfaaatK  &  hb  yooth  cooyoied  piooea  in  four  acts}. 
Frandaoo  de  Avwdafio  divided  Ids  Asrsses  into  three  acta  aa 
early  as  1551,  but  his  example  was  not  foOowed  till  abont  forty 
yean  later,  when  this  division  was  generally  adopted  in  idl 
dramatic  works — with  the  exception  of  short  pieces  like  the 
loa  (proliogtte),  the  tntremls,  the  paso,  the  bailc  (difierent  kinds 
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The  golden  age  of  Spanish  literature  belongs  to  the  i6lh  and 
tjth  centuries,  extending  approximately  from  1530  to  1650. 
ffciiHr  tfT  10  '•'1*  reign  of  the  Catholic  sovereigns 

Itikmm4  'theie  exists,  strictly  spAealdng,  only  a  Castilian 
mucm*  litenuiK,  kigdy  inftuaicwt  by  imitmion  fint  of 
Fttom  and  then  of  luljr}  the  nnioa  oi  the  %m 
CBomm  of  Angoa  mnd  CHtilc^  and  afterwards  the  advent 
of  the  house  of  Austria  and  the  king  ui  Spain's  electbn 
as  cmptrur  :irhiL-'.'L'ii  the-  polittr.'.l  un;ly  of  Sjfnin  :ir.(l  ihc 
unity  of  Spanish  liu-r  jrc_  A:'.lt  lin--  di-atfi  ot  I'lulip 
(1665)  the  light  went  oul.  Lhu  n.Uijii,  exhausted  by  wars 
and  bad  administration,  produced  nolliing;  its  literary  genius 
sank  in  the  general  decline,  and  Spain  was  destined  ere  long 
to  fall  again  under  the  intluence  of  France,  to  which  she  had 
aubmitted  during  the  first  period  of  tba  middle  ages.  In  the 
tdth  and  17th  centuries  the  litemtun  naa  eminenUy  natiooaL 
Yet  in  certain  kinda  of  litaatoK  the  Spaoiaidi  cootiiraed  to 
geek  models  abroad. 

Lyric  poetry,  especially  that  of  the  more  ambitlotts  order, 
ia  riways  inspired  \>y  the  Itnli.in  masters.  An  irresistible 
tendency  leads  the  Spanish  iwcts  to  rhyme  ;n 
hendecasylialjics  -as  the  marquis  of  Santillana  had 
formerly  done,  though  his  attempts  had  fallen 
into  obfivioo — and  to  group  their  verses  in  tercets,  octaves, 
sonnets  and  cancionet  {cansoni).  Juan  Bosc&n,  Garcilaso  de  la 
Vega  and  Diego  Hurtado  de  Mendoza  are  the  recognized  chiefs 
of  the  school  a/  iUUico  mcdo,  and  to  them  belongs  the  honour 
of  having  atMOeaefully  transplanted  to  Spain  the^e  diflerent 
fonna  of  vena,  and  of  having  enriched  the  poetic  language  of 
thrir  country.  The  defects  of  Boadn  and  Mendoaa  (auch  u 
certain  faults  of  rhythmic  accentuation)  were  corrected  by  their 
disciples  Guiicrre  de  Cclina,  Gregorio  Silvestre,  Hernando  de 
Acuna,  by  the  poets  of  the  so-called  school  of  Seville,  headed 
by  Fernando  de  Hcrrcra  and  al.so  by  iliose  of  the  rival  school 
of  Salamanca,  rendered  f.imous  mainly  by  the  iti.spireil  [xjetry 
of  Luis  Ponce  de  Ledn.  Against  these  innovators  the  |>oels, 
faithful  to  the  old  CaatOian  manner,  the  rhymers  of  redondillas 
and  romances,  held  their  own;  under  the  direction  of  Crisldbal  de 
CaatiUejo,  they  carried  on  a  fierce  war  against  the  "  Pctrarch- 
ista."  But  fay  the  fant  third  of  the  i6th  ceatufy  the  triumph 
of  the  new  ItaUaa  adiaal  waa  aaauted,  and  no  one  any  longer 
thought  of  rqwoachlng  it  for  ita  exotic  flavour.  Still  at  this 
period  there  was  a  schism  between  the  hiRhcr  poetry  and  the 
other  varieties:  in  the  former  only  the  hendcc.isyll.abic  and  the 
heptasyllabic  [qufhr.ido)  were  employed,  while  the  [Kipul.ir 
[Xjets,  or  those  who  .iffoctcd  a  iinirr  famili.ir  tone,  preserved 
the  national  metres.  .Mmost  all  the  ])oels.  however,  of  the  i(ith 
and  i7lh  centuries  tried  their  powers  in  Imth  kinrlsof  versiiica- 
lion,  using  them  in  turn  according  to  the  nature  of  their  sub- 
jects. Thus  Lope  de  Vega,  first  of  all,  who  wrote  Im  Dragonlea 
(iSgS),  La  Hermotura  4t  itNglfKa  (itea).  La  Jgrmatem  con- 
ftfiUMa  (itfo9),  in  Italian  vcata  and  in  octavea,  composed  his 
long  narrative  poem  on  bidore,  the  patron  of  >fadrid  ( i  $qq).  in 
^mtnfiUas  of  octosyUabic  verse,  not  to  mention  a  great  number 
of  romances.  As  regards  this  last  form,  previously  disdained 
by  .irlistic  poets,  Lope  de  Vega  gave  it  a  prestige  that  brought 
it  if.to  favour  at  court.  A  host  of  poets  were  plc.'xscd  to  recast 
the  old  rum'inces  or  to  compose  new  ones.  The  17th  century, 
It  may  be  said,  is  characterized  by  a  superabundance  of  lyric 
poetry,  to  which  the  establishment  of  various  literary  academies 
contributed.   Of  tUi  eBOTmOUS  mass  of  verses  of  all  sorts  little 

Still  survives;  tba  nanea  of  nuMt  of  the  veraifieit  must  be 
ooalttod,  and  ia  adtfitkm  to  thoae  abea^  dted  it  wfll  be  sttlE- 
dent  to  BMBtloB  Gtegan  and  Quewedo.  G«ngon  is  eapedalfy 
famous  aa  the  founder  of  the  "  cnltist "  school,  as  the  introducer 

into  Tastilian  pcHJtry  of  a  periphrastic  style.  characteri7.ed  by 
sonorous  diction  and  artificial  arrangements  of  phrase.  The 
Spaniards  have  given  the  name  of  atJlo  to  this  eccentric  style, 
with  its  sjTitem  of  inversions  based  on  Latin  syntax:  but  (lAngora, 
a  poet  of  really  great  powers.  ha<l  begun  better,  ami  as  often  as 
he  is  contented  with  romattces  he  finds  true  poetic  accents, 
ingenious  ideas  and  felidtous  ezpresrions.   Quevedo,  mudi 


greater  in  prose  than  in  verse,  displays  real  power  only  in  satire, 
epigram  and  parody.  There  is  in  some  of  his  serious  pieces  the 
gtua  of  a  Juvenal,  and  his  satiric  and  burlesqne  rMMMMS,  of 
which  several  are  written  in  dadg  (germanfu),  aic  in  tbcir  wqr 
little  maateipicces.  Another  nmmtmjtinpm  of  jjiptfitiii  poetiy 
at  this  period  was  tfic  poetry  after  the  style  of  Tuso's  Gtnh 
saUmnu,  These  interminable  and  prosaic  compositions  in  ocfatos 
redes  do  not  approach  their  model;  none  of  them  can  even  be 
compared  ii:  si  i  ].,  vat  ion  of  thought  and  beauty  of  imager)', 
to  C  amocn.i  s  Iaisuhuis.  They  are  in  reality  rhymed  chronicles, 
and  consequently,  when  the  author  happens  to  have  taken 
part  in  the  events  he  narrates,  they  have  a  genuine  historical 
interest.  Such  is  the  case  with  Alonso  de  Ercilla's  Araiuana, 
of  which  it  may  be  said  that  it  was  written  less  with  a  pen  than 
with  a  pflte.  In  burlesque  poetry  the  Spaniards  have  been 
more  aacoeasful:  La  Gahmaquia  of  Lope  de  Vega,  and  Lt 
Mntkeu  of  ^Hllaviciosa  (d.  i6$g)  are  agreeable  exampka  of 
witty  invention. 

The  departments  of  InuM^native  literature  in  which  the 
genius  of  the  new  Spanish  nation  revealed  itself  with  moat 
vigour  and  originality  arc  the  tiirvda  and  the  ptdtom 
drama.  By  iicvc'ij  must  Ijc  Liiidei>iood  the  novel  of 
manners,  called  picarat  a  (from  puaro.  a  rogue  or  "  picaroon  ") 
because  of  the  social  statu:,  of  ihe  heroes  oi  those  fictions;  and 
this  l>'pe  of  novel  is  a  Spanish  invention.  The  pastoral  romance, 
on  the  other  hand— the  l>e8t-known  examples  of  which  arc  the 
Diana  of  Jorge  de  Montemayor,  continued  by  Alonso  Peiea 
and  Gaqwr  Gil  Polo,  the  Galatta  of  Cervantes,  iad  tbe  AnaUt 
of  Lope  de  Vega— aa  weQ  as  the  novel  of  adventim  begna  bsr 
Cervantea  in  hia  Nottku  exemphres,  and  cultivated  alter  him 
by  a  host  of  writers,  is  directly  derived  from  Italy  The  A  rcadia 
of  Sannazaro  is  the  source  of  the  Diana  and  of  all  its  imitations, 
jusl  as  the  Italian  novtilieri  arc  the  masters  of  most  Spanish 
novtitsttis  of  the  17th  century.  The  picaresque  novel  starts  in 
the  middle  of  the  i6th  century  with  the  Vi<ia  dc  L-tzijr iilo  d< 
Tormts,  sus  forlutuis  y  advcrsidades;  the  impetus  was  given, 
and  the  success  of  Lazarillo  was  so  great  that  imitators  soon 
appeared.  In  1509  Mateo  Alemin  published  the  first  part  of 
the  adventures  of  another  picaroon,  Guzman  de  Alfatacbe; 
before  he  could  iiaue  tbeaeqnd  (16014)  he  was  anticipated  (i6o>) 
by  an  unacrtipnioas  rival,  wboae  oootinuation  was  cm  a  lower 
plane.  Quite  unlike  that  of  the  Latarillo,  the  style  of  Mateo 
Alemdn  is  eloquent,  full,  with  long  and  learned  periods,  some- 
times diffuse.  Nothing  rnuld  be  more  extravagant  and  more 
obscure  than  the  history  of  Jtistina  the  beggar  woman  (La 
PL  iira  Justiiui)  by  Fr.incisco  Lopez  de  Ibcda  (1605),  which  is 
generally  (but  perhaps  wrongly)  said  to  be  a  name  assumed  by 
the  Dominican  Andr6s  Perez.  A  long  series  of  similar  tales 
continued  to  be  published  by  writers  of  considerable  merit  (see 
PicARFSQUF.  Novel). 

By  degrcca  the  picanavie  tomanoe  waa  eombined  with  tbe 
aovd  of  Italisa  01^  and  gaw  rise  to  a  new  type— baU  novd 
of  muiners,  half  romance  of  adventnaa— of  wbidk  the  character- 
btlc  example  appears  to  be  tbe  Varcos  de  Obrtgdn  (161S) 
of  Vicente  Martinez  Espincl,  one  of  the  best  written  works  of 
the  17th  century.  To  the  same  class  belong  almost  all  the  novels 
of  .\lon5<i  Jcr6nimo  de  S.\las  Rarbadillo.  Luiz  Velex  de  Guevara 
and  Francisco  S.intos's  popular  pictures  of  life  in  Madrid,  Dia 
y  nothf  de  M>iih:.l  Miifni,  J'rriifutllo,  el  dt  las  fiallinrras,  &c. 
On  the  other  hand,  the  novcb  of  Tirso  de  Molina  (Los  CigarraUs 
de  Toledo.  1624),  Perez  de  MontaMn  (Para  tedat^  >dt3s), 
Maria  de  Zayas  {Nosdas,  1635-1647),  are  more  in  the  of 
tbe  NtmlM  tamtam  of  Cervantes,  and  consequently  of  tba 
ItaHan  type.  Aanoi  tbe  stxaUed  bjatorical  raniaaoea  one  only 
deserves  to  be  mentleoed— the  Gnemof  cMler  de  Granada 
(1505-1604)  by  Ginfs  Perez  de  Hita.  which  deals  with  the  last 
ye.irs  of  the  kingdom  of  Granada  and  the  insurrection  of  the 
Moors  of  the  .Alpujarras  in  the  time  of  Philip  II.  Don  QuixoU 
hf^o^-^6^  the  masterpiece  of  Cervantes,  is  too  great  a  work  to 
l)e  treated  with  Others;  and,  moreover,  i;  no',  fall  stricily 
within  the  limits  of  any  of  the  classes  just  mentioned.  If  it  hat 
to  be  dc6ned.  it  aaay  be  daaciibed  aa  tbe  aodal  aaaaaoe  of 
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l6tll  and  17th  century  Spain.  Cervantes  undoubtedly  owed 
mudltollis predecessors,  notably  to  the  few  picaresque  romancers 
vhft  amt  bcfoie  luin,  but  be  couidenbly  eiilaii«d  tbe  Kope 
of  the  type  and  atrenftheiied  the  tameimk  of  tlM  itotf  by  ft 
lofty  monl  idea.  His  maio  pwpaae  wu  aot  to  audi  to  ridicule 
the  books  of  cliivalr>-,  whicB  were  already  out  of  fashion  by  his 
time,  but  to  show  by  in  exaniplc  piishrfl  to  absi:ri.lity  the  danger 
of  those  prt-judiLcs  oi  ;jui(;  bkujd  dsid  nobler  race  with  which 
three-fourths  of  the  nation  were  imbued,  .ind  which,  by  the 
scorn  of  all  useful  labour  which  they  involved,  were  destined  to 
bring  Spain  to  ruin.  The  lesson  is  all  the  more  cflcciive,  as 
Ccrvantes's  hidalgo,  althou^  ridiculous,  was  not  put  beyond 
tbe  pate  of  the  reader's  sympathy,  and  tbe  author  condenuts 
only  the  ezaaeatiiui  ot  the  duvalnua  apiiit,  «iid  aot  tme 
courage  and  devotiu  iriMft  ilkm  irirtun  have  ft  aerioiM  object. 
I^Vhat  hftrniOMii  to  Otmtm  it  Atftmdkt  happened  to  Am 
Quixote,  u  1614  ft  nmhras  second  part  of  the  adventures  of 
Don  Quixote  made  its  appearance;  Cervantes  was  thus  roused 
from  inactivity,  and  the  followinR  year  gave  to  the  world  the 
true  second  part,  which  instantly  etlip.se<l  .\veilancda's  imitation. 

The  stage  in  the  lylh  century  in  some  measure  tcK)k  the 
place  of  the  Tomancci  of  the  previous  a^e;  it  is,  it  were,  the 
OnaMo/  medium  of  all  the  memurics,  all  the  passions, 
ath  and  ail  the  aspirations  of  the  Spanish  people.  Its 
style,  being  that  of  the  popular  poetry,  made  it 
aOOeMtbie  to  the  most  illiterate  classes,  and  gave  it  ftS  Im- 
mense nage  of  aabject.  The  Bible,  the  lives  ot  .the  BMityn, 
aatioaal  tradltfooa,  the  chrooidet  of  Cutile  and  AntfOD, 
foreign  hbtories  and  novels,  even  the  didly  incidenta  of  ooa- 
lemporary  Spanish  life,  the  escapades  and  nightly  brawb  of 
students,  the  gallantries  of  the  f.ille  .Mayor  and  the  I'rado  of 
Madrid,  balcony  escalades,  sword-thrusts  and  dagger  stabs, 
duels  and  murders,  fathers  befooled,  jealous  ladies,  pilfering 
and  cowardly  valets,  inquisitive  and  sprightly  waiting  mai<ls, 
sly  and  tricky  peasants,  fresh  country  girls — all  are  turned  to 
dramatic  account.  The  enormous  mass  of  plays  with  which 
the  literature  of  this  period  is  inundated  may  be  divided  into  two 
great  claasea — secular  and  religious;  the  latter  may  be  sub- 
divided into  (x)  tbe  liturgioil  play,  i.e.  the  attio  cither  sacr<x- 
MSMtef  or  of  MMMaMMto,  and  (3)  the  ameiia  dama  or  the 
««Neilo  4e  soHlos,  whidi  haa  no  IHuigical  element,  and  differs 
bom  a  secular  play  only  in  the  fact  that  the  subject  is  religious 
and  frequently,  as  one  of  the  names  indicates,  derived  from  the 
biography  of  a  saint.  Tn  tbe  s<Tiil;ir  drama,  ebussifu  ahon  n!ij;ht 
be  carried  almost  to  any  extent  it  the  nature  of  the  .-iubjeet  be 
taken  as  the  criterion,  ft  will  be  sulTicicni  to  disiin);ii:sh  the 
comcdia  (i.e.  any  tragic  or  comic  piece  in  three  acts)  according 
to  the  social  types  brought  on  the  stage,  the  equipment  of  the 
actors,  and  the  artifices  rcsortc<l  to  in  the  representation.  We 
have  (i)  the  comcdia  de  capa  y  espada,  which  represents  every  ii.iy 
incident,  the  acton  '"'"^"g  to  the  middle  claaa,  simple  <a^- 
hnsf ,  and  aMnrpaiiiitly  twariag  the  garb  of  ordinary  town  life,  of 
wfaidi  the  diief  ileaft  were  tbe  cloak  and  the  sword;  and  (a)  the 
eemtdia  de  ktOn  or  dSs  twjifo,  or  again,  de  tramoya  or  de  apareneias 
{i.e.  the  theatrical,  spcctaoilar  or  scenic  play),  which  has  kings 
and  princes  for  its  dramatis  personae  and  makes  a  great  display 
of  mechanical  devices  and  <lect>ratiuiia.  Besides  the  comcdiii. 
the  classic  stage  has  also  a  series  of  little  pieces  subsidiary  to  the 
play  proper:  the  I'l  ;,  <jr  prolofjue,  the  enlremes,  a  ki:id  of  itiler- 
lude  which  afterwards  ileveloped  into  the  saincU\  the  6uiVf,  or 
ballet  accompanied  with  singing;  and  the  tanuela,  a  sort  of 
opeietu  thus  named  after  the  royal  residence  of  La  Zarzuela, 
iriiae  the  kings  of  Spaio  had  a  theatre.  As  to  the  dramatic 
poeta  of  the  golika  age,  even  auMK  BUBieroas  than  the  lyric  poeu 
and  the  noaaccn,  it  is  difficult  to  group  them.  AH  are  more 
or  Icia  papib  or  imitators  of  the  great  chief  of  tbe  new  scho<d, 
Lope  Felix  de  Vega  Carpio;  everything  has  ultimately  to  be 
brought  bark  to  him  whom  the  Spaniards  call  the  "'  monster  of 
Nature."  .\mong  Loj>e's  tonleniporaries  only  ;i  tew  p<iets  of 
Valencia — Ga.spar  Honorat  de  .\guilar  ( 1 561- lO.- < ),  Francisco 
T&rrcga,  Guillen  de  Castro,  the  ai^lhor  of  the  Mocedndes  del  Lid 
(fram  which  CoraeiUe  derhred  his  iaapintioB)— fecaied  a  snail 


school,  as  it  were,  somewhat  less  subject  to  the  master  thaa 
that  of  Madrid,  which  oould  only  win  the  appifanueof  the  pnfalic 
by  oopyiag  aa  exactly  aa  possible  the  manner  of  the  great 
imdatoK.  Lope  left  his  mark  op  all  varieties  of  the  eemdia, 
but  dU  not  attain  equal  excellence  hi  all  He  was  ftpnl«l|r 
successful  in  the  comedy  of  intrigue  {enreio),  of  the  capa  y 
espada  class,  atid  in  dramas  whdsi'  .subjects  are  derived  from 
national  history.  His  most  ineuulestable  merit  is  to  have 
given  the  Spanish  stage  a  range  and  si  ope  of  which  it  had 
not  been  previously  thought  capable,  and  of  having  taught 
his  contemporaries  to  invent  dramatii  situations  and  to  carry 
on  a  plot.  It  is  true  he  produced  Uttlc  that  is  perfect:  his  pro- 
digious fecundity  and  facility  allowed  him  no  time  to  matun 
his  work;  be  wrote  negligent^,  considered  tbe  stage  an  inferior 
department,  good  for  the  nifa,  and  omneqiMBtly  dU  not  jodge 
it  worthy  oftJie lame  eateeni  as  lyric  or  narrativepoetiyniodeikd 
on  the  ItaBana.  Lope's  first  pupils  exaggerated  some  of  his 
dcfcct.s,  but,  at  the  same  time,  each,  according  to  his  own  taste, 
widrnwl  the  scope  of  the  comcdia.  Antonio  Mira  de  .-Xmcscua 
and  Luis  Vclez  dc  Gucv.ara  were  successful,  especially  in  tragic 
histories  and  mmrdius  di-jittds.  Cibriel  Telle/.,  better  known 
under  the  pseud, nv.  rn  uf  Tirsi;  di-  Molina,  one  of  the  mcjst  t1e.\ible, 
ingenious  and  inventive  of  the  dramatists,  displayed  no  less 
talent  in  the  comedy  of  contemjiorary  manners  than  in  historical 
drama.  El  Burlador  de  Sceiila  (Don  Juan)  is  reckoned  his 
masterpiece;  but  he  showed  himself  a  much  greater  poet  in 
£1  FcrgMMM  <M  pakcio,  Don  Gil  dt  ias  Cabui  Venks  and 
Marta  U  Piadeta.  Finally  Juan  Rttla  de  Ahucte  tbe  most 
serious  and  mou  observant  of  Spanish  dramatic  poets,  success- 
fully achieved  the  comedy  of  character  in  Let  Verdad  sospeeMota, 
closely  fiilli»v,>i!  b,y  {"orta-itle  in  his  .M.i;!::ir.  .Mo.st  of  the 
reinuituiii:  1  i1.l> -u  liters  did  little  but  ijiereasc  tlie  number  of 
comcdiai,  '.  I'.e)  added  nothing  to  the  real  element s  of  the 
drama.  1  he  second  epoch  of  the  classical  drama  ia  represented 
maiidy  by  Pedro  Calder6n  dc  la  Barca,  the  Spanish  dramatist 
who  has  obtained  most  celebrity  abroad,  where  his  pieces  have 
been  much  studied  and  admired  (perfaapa  eitnvagantly).  It  is 
Caldcron  who  first  made  honour,  or  more  correctly  the  point  of 
honour,  an  essential  motive  in  the  conduct  of  his  personages  (cjg. 
El  iiidico  de  su  luuira) ;  it  is  he  also  who  made  the  amedia  de  capa 
y  espada  uniform  even  to  monotony,  and  gave  the  oomic  "  part " 
of  the  gracioso  (confidential  valet  of  the  caballero)  a  rigidity 
which  it  never  previously  possessed.  There  is  depth  and  poetry 
in  C"al:ler6n,  but  also  vagueness  and  bad  taste,  llis  most 
[ihilosophir  drama.  La  Vida  es  suciio,  is  a  lK)ld  and  sublime 
idea,  but  indistinct  and  feebly  worked  out;  his  iiulos  sacra- 
mrnttiifs  ^\\c  evidence  of  extensive  theological  knowledge  and 
dexterity  in  dramatizing  abstractions.  Caldcron  was  imitated| 
as  Lop4'  had  been,  by  exaggerating  his  manner  and  perverting 
his  excellences.  Two  contemporaries  deserve  to  be  dted 
along  with  him— Francisco  de  Rojas  Zodlla,  author  of  the  fine 
historic  play  Dd  Rey  ai^  itjagmw,  and  Angmtln  Moreto, 
author  ol  aone  pkaiant  comediea.  Amoog  thow  who  worked 
in  a  tern  amhltfeos  veto,  mention  must  be  made  of  Luis  Quifiooca 
dc  Benavcntc,  a  skilful  writer  of  enlremises. 

.\  new  manner  of  writing  apfjcars  with  the  revival  of  learning; 
'he  purely  objective  style  of  the  old  chroniclers,  accumulating 
one  fact  after  another,  without  showing  the  logical  History 
connexion  or  e.x]sre-ssing  any  opinion  on  rr.en  or 
things,  began  to  be  thought  puerile.  An  attempt  was  made 
to  treat  the  history  of  Spain  in  the  manner  of  Livy,  Sallust, 
and  Tacitus,  whose  methods  of  narration  were  directly  adopted. 
Hie  i6ih  century,  however,  atiU  presents  certain  chroniclers 
of  tbe  medieval  type,  with  more  cmditioa,  pndshm  and  tho 
pnomiae  of  a  critical  faculty.  La  Crimea  gsmraf  dis  fi^No, 
by  Ambrosio  de  Morales;  the  CempeHdia  kiileriat  of  Estfliaa 
dc  daribay;  and  the  Historia  geHeral  de  Uis  Indies  ecddenkiee, 
by  .\n!onio  de  Herrcra,  are,  so  far  as  style  is  concerr.e<l,  con- 
tinual ion.s  of  the  last  chronicles  ot  C  astile.  Jeroiiimo  dc  Zurita 
is  emphatically  a  ith.olar;  no  one  i:i  the  iCith  century  knew 
as  he  did  how  to  turn  to  account  documents  and  records  for 
the  purpose  of  completing  and  correcting  the  narratives  of  the 
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ancient  chronicles;  his  Aluiles  de  ta  corona  de  Arj^dn  is  a  book 
of  great  valvic.  ihiiLij^h  written  in  a  laboured  style.  With  Juan 
dc  Mariana  history  rcists  to  be  a  mere  compilation  01  fact?  or 
a  work  of  pure  erudition,  and  becomes  a  work  of  art.  The 
Hisloria  de  Espaiui  by  the  celebrated  Jesuit,  first  written  in 
Latin  (1592)  in  the  interest  especially  of  foreigners,  was  after- 
wards rendered  by  iU  author  into  excellent  Castilian ;  as  a  general 
■Urvey  cf  its  Ustory,  wdl  planned,  well  written  and  well  thought 
out,  Spain  possesses  nothing  that  can  be  compared  with  it. 
Various  works  of  less  cjctcnt — accounts  of  more  or  less  important 
fpiiff^lf^  jn  ilie  liMticwy  of  Spiuit~*iiMy  Utkc        |>i^f^  ^y^j^iif 

bgr  Diegv  Butado  de  MendoMi  (a  Ustccy  of  the  wwh  of  the 
Moon  of  the  A^juns  imdcr  PUt^  D.),  wihteii  about  1571, 
immediately  after  the  events,  but  not  published  till  1637; 
the  narrative  of  the  expedition  of  the  Catalans  in  the  Morca  in 

the  14th  century,  by  Francisco  de  Moncada  (d.  1635);  that  of 
the  icvoli  of  ibe  same  Catalans  during  the  reign  of  Philip  IV'., 
by  Francisco  Manuel  <k-  Mcllo,  a  Portuguese  by  birth;  and  that 
of  the  conquest  of  Me.\ico  by  Antonio  de  Soils.  Each  of  these 
iwir.trs  was  more  or  less  inspired  by  s<:ime  Latin  author  one 
preferring  Livy,  anr>thrr  .Salhist.  Jtc.  Most  of  these  imitations 
arc  somewhat  stilted,  and  their  urliliciality  in  the  long  ruti 
proves  as  fatiguing  as  the  heaviness  o!  the  medieval  chroniclers. 
On  the  other  haml,  the  historians  of  the  wars  of  Flanders,  such 
at  Carlos  Coloma,  Bernardino  dc  .Mendoza,  Alonso  Vazquez 
and  Francisco  X'erdugo,  are  less  refined,  and  for  that  very  reason 
are  more  vivid  and  more  capable  of  interating  us  in  the  struggle 
of  two  races  w  foieiga  to  eadi  other  and  of  audi  different  genius. 
Aa  for  the  aceouiita  of  the  tianaatlaiitic  diMoveiics  and  coa* 
qoeiU,  they  are  of  two  kindi— either  (i)  neonin  of  tiw  actora 
or  irttnewea  of  theae  great  dramas,  as,  e.g.  the  SiOmitmriadera 
ie  h  eoHfmsIa  ie  h  mrna  EspnHa,  by  Bemal  DiaadriCaatiilo 
(1492-1581),  one  of  the  companions  of  Cortfes,  and  the  Hisloria 
de  las  Indies,  by  BartolomI  de  las  Casas,  the  apostle  of  the 
Indians;  or  (3)  works  by  professional  writers,  such  a.s  Francis; 
Lopez  dc  G6mara,  otVir ial  historiographers  who  wrote  in  Siiaiu 
on  information  sent  to  them  from  the  newly  disrovered  lan<ls. 

Letter  writers,  a  rather  numerous  liody  in  Spani.sh  literature, 
an  nearly  related  to  the  historians;  in  fact,  letters  written  to 
be  read  by  others  than  the  persons  .addressed,  or 
in  any  case  revised  afterwards,  arc  only  a  method 
of  writing  history  in  a  familiar  style.  Fernando 
del  Pulgar  appended  to  his  Claras  taranes  a  series  of  letters 
on  the  affairs  of  his  time;  and  in  the  i6tb  century  Antonio 
de  Guevara  (d.  1544)  collected,  under  the  title  of  Eplstoias 
famUiam,  hia  coacaiioadeaoe  with  hia  conteiBporaries,  which 
ttatom  a  peat  Kpft  an  tlw  eaiiy  part  of  the  reign  of 
Cbaika  V.,  althou|b  it  lauat  he  uaed  with  caution  because 
of  the  munerouB  lecaata  it  baa  ondeiiooe.  A  oekbiBted  victim 
of  Philip  IL,  Antonio  Peres  (d.  1611),  revenged  Utaeclf  on  his 
master  by  relating  in  innumerable  letters,  addsBSsad  during  his 
exile  to  his  friends  and  protectors,  all  the  inddCOts  of  his 
disgrace,  and  by  selling  to  the  ministers  of  France  and  England 
the  secrets  of  the  Spanish  policy  in  which  he  had  a  hand; 
some  of  these  letters  are  perfect  specimens  of  urbane 
gallantry. 

Philosophy  is  rather  [worly  represented  in  the  i6th  and  lylh 
Oesturies  in  the  literature  of  the  vernacular.  The  greater 
a^g^^  number  of  the  Spanish  thinkers  of  this  epoch, 
whatever  the  school  to  which  they  belonged — 
Kholastic,  Platonic,  Aristotelian  or  independent — wrote  in 
Latin.  Ascetic  and  mystical  authors  alone  made  use  of 
the  vulgar  tongue  for  the  readier  difTusion  of  their  doctrine 
among  the  illitente,  from  whose  ranks  many  of 
their  diadplea  nan  ncnikcd.  Lna  de  Granada 
(iSe4-isM),  Lda  Fonea  de  Lafa  (isa>-($«B}»  Iknaa  de 
JeaAa  (i5i^is8t),  Pedro  MaUn  da  Chalde  and  St  John  of 
the  Croaa  are  the  brighter  ligjits  of  tliia  daaa  of  writers. 
Some  of  their  books,  like  the  Guia  de  pecadores  of  Luis  dc 
Granada, theautolnogTaphyof  St  Theresa, and  Mal6nde  Chaide's 
Cmimntmt  4  lis  Mafftakm  (isW)»  have  obtained  a  laatii« 


success  beyond  the  limits  of  the  Peninsula,  and  have  influenced 
the  development  of  mysticism  in  France  I  be  Spanish  mystics 
an-  not  only  remarkable  for  the  depth  or  sulitlety  of  their 
thoujthts  and  the  intensity  of  the  divine  love  with  which  ihcy 
are  inspired;  many  of  them  are  m.astcrs  of  style,  and  some, 
like  St  John  of  the  Cross,  have  composed  verses  which  rank 
with  the  most  sublime  in  the  language.  A  notable  fact  is  that 
those  who  are  regarded  as  illuminati  profess  the  moat  ptactical 
ideas  in  the  matter  of  morality.  Nothing  is  more 
sensible,  nothing  less  ecstatic,  than  the  manual  of 
domeatic  economy  by  Luisde  Ledn— JLa Ptrftda  cojodo.  Lay 
an  nnmeioua  in  the  x6th  and  17th 
write  loQg  and  heavy  treatises  on  the  art  of  , 
the  edncation  of  princea,  the  duties  of  snbjecu,  ftc  Fedn 
Fernandez  de  Navsrrete's  Constrwuiin  de  tnonarquias,  Diego 
de  Saavcdra  Fajardo's  Idea  de  un  prtncipe  cristUxno.  Quevedo's 
La  PoiUica  de  Dios  y  gobiertw  de  Cristo,  give  a  correct 
idea  of  the  ability  which  the  Spaniards  have  displayed  in  this 
kind  of  didactic  literature  ability  of  no  hiph  i  rdi  r,  for  the 
Spaniard,  when  he  means  to  expound  a  doctrine,  loses  himself 
in  distinctions  and  easily  becomes  diffuse,  pedantic  and  obscure 
Hut  there  is  a  kind  of  morality  in  which  he  indubitably  excels, 
ii.miLl;.  in  &<xial  Snjiire,  which,  under  all  its  forms — dialogue 
and  dream  in  the  style  of  Lucian,  epistle  after  the  manner  of 
Ju%xnal,  or  pamphlet — has  produced  several  masterpieces  and 
a  host  of  ingenious,  caustic  and  amusing  compositions.  Juan 
de  Vald^  (d.  1541),  the  most  celebrated  of  the  Spanish  Protes- 
tants, led  tlw  way  with  his  DidJogo  de  Murcurio  y  Carin.  where 
the  great  poittleal  and  religious  questions  of  the  first  half  of  the 
i6th  oentuiy  an  discnsaed  with  admire Mf  vigour  and  fraedon. 
The  moat  eminent  author  In  the  department  of  aodal  aatba^ 
as  in  thaaaofllteniy  and  political  satfm,  is  Qnevedn.  NotUng 
escapes  hn  acnthliahig  spirit  and  pitOesa  inoy.  AH  the  vina 
of  contemporary  sodety  are  remorselessly  pilloried  and  cmelly 
dissected  in  his  Suefios  and  other  short  works.  While  thb  greet 
siiiri-i,  in  [ihilosophy  a  disciple  of  Seneca,  imitates  his  master 
even  :n  Ins  diction,  he  is  none  the  less  one  of  the  most  vigorous 
and  original  writers  of  the  17th  century.  The  only  serious 
defect  in  his  style  is  that  it  is  \oo  full,  not  of  figures  and  cfiithets, 
but  of  ihouglils.  His  phrases  are  of  set  i>iir;Kj3e  charged  with 
a  double  meaninR,  and  we  are  never  sure  on  reading  whether 
we  have  Kra.s}>cd  all  that  the  author  meant  to  convey.  C  <>«- 
ceptism  is  the  name  that  has  been  given  to  this  refinement  of 
thought,  which  was  doomed  in  time  to  fall  into  ambiguity;  it 
must  not  be  confounded  with  the  cullism  of  GAngora,  the  artifice 
of  which  lies  solely  in  the  choice  and  arrangement  of  words. 
This  new  school,  of  which  Quevedo  may  be  regarded  as  tlie 
founder,  had  iu  Boileati  hi  the  person  of  Baltaaar  Gndin,  who 
published  Us  Agadeta  yartede  sngsttje  (1649),  in  wUcfa  ^  the 
subtleties  of  concqitim  an  leduoed  to  an  caa  code. 
Graci&n,  who  had  the  gifl  of  asBtentfoai  oMndbtac  ntherthan 
of  satire,  produced  m  Us  &tWMi*  antmatud  pktaia  of  the 
society  of  his  own  day,  while  he  also  displayed  much  ingenuity 
in  collections  of  political  and  moral  aphorisms  which  have  won 
him  a  great  rep'il  ..ticm  iLliroad. 

Spanish  thought  .as  well  as  public  spirit  and  all  other  forms 
of  national  acti\'ity  began  to  decline  towards  the  doaoof  the 
17th  century.  The  advent  of  the  house  of  Bourbon, 
and  the  increasing  invasion  of  French  intivience  in 
the  domain  of  jmlitics  as  well  as  in  literature  and 
science,  frustrated  the  efforts  of  a  few  writers  who  had 
remained  faithful  to  the  pure  Spanish  tradition.  In  the 
hands  of  the  second-rate  imitators  of  CaMtfta  the  stage  sank 
lower  and  lower;  lyric  poetry,  already  compromised  by  the 
affected  diction  of  Gdngon,  was  abandoned  to  rhymesters  u4io 
tried  to  make  up  fayextiavagaaoe  of  atykfor  poverqr  of  thoui^. 
Thelhntqnnptoiaa,aot«f«i«vlvalt  tMt«l  a  certain  nanmptlen 
of  intellectual  prodnctioa,  appear  In  the  deportment  of  Ungditlc 
study.  In  1714  therewaa  areated,on  the  modd  of  the  Fnnck 
academies,  La  Real  Academia  Espafida,  intended  to  maintain 
the  purity  of  the  language  .and  to  correct  iu  abuses-  This 
academy  set  itaeK  at  onoe  to  work,  and  in  1716  bcfui  the 
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publication  of  its  dictioiuuy  in  sLt  fob'o  volumes,  the  best  title 
of  this  association  to  the  gratitude  of  men  of  letters.  The 
GramMka  d«  la  lengua  castellana,  drawn  up  by  the  academy, 
did  not  appear  till  1771.  For  the  new  ideas  which  were  intro- 
duced into  Spain  aa  the  remit  of  mon  intixnate  ntetioiis  with 
Tanot,  tad  wUcb  mw  ia  maay  cum  npagnat  ti»  a  oadon 
for  two  ceiluiiee  accustomed  ts  lives  adf«MtaiDed  Bie,  it  was 
newiiy  tlist  sntlmriutive  mctioa  aboidd  be  Cmnd  Ignacio 
de  Luzin,  wdl  read  in  the  literatures  of  Italy  and  France,  a 
dtsdple  of  Boiltau  and  the  French  rhetoricians,  yet  not  without 
seme  origiri,ilit>-  of  hi';  own,  •imJrrtook  in  his  Potlica  (1737)  to 
expound  to  his  fellow  tiiuniniiiun  tfio  rules  of  the  new  school, 
and,  above  nil,  the  prniciplc  of  the  famous  "  unities  "  accci>lcil 
by  the  Frenrh  stapc  from  Corncillc'.s  day  onward.  What  Luzin 
had  done  for  lei  lets.  Benito  Fcyjoo,  a  Benedict  ine  of  goofl 
sense  and  grt-:it  Icarr'iing.  did  for  the  sfirnci-s.  His  Tculro 
critico  aLnACiir:i;s  enuiiltis  y  curioziis,  coUrt'.ioiis  ul  dissertations 
in  almost  every  dcjwrtmcnt  of  human  knowledge,  introduced 
the  ^Mniards  to  the  leading  scientific  dis(;o\'erics  of  foreign 
countries,  and  helped  to  deliver  them  from  many  superstitions 
and  absurd  prejudices.  The  study  of  the  ancient  classics  and 
the  department  ol  learned  research  in  the  domain  of  national 
Mlt'f'^i*  and  litentures  had  an  eminent  rcprcsenUtive  in 
GRforio  Idayioft  7  Slew  (i4m-(76i),  who  worthily  canied 
«n  the  fiwt  tndMm  of  tlw  HmiiiiMini;  beiidBt  pnUidiias 
good  editiains  of  old  Spnaidi  authon,  he  sw«  to  the  iMdd  hi 
1757  a  JUMm  wUcb  isetill  ivocthcoaeniling,  end  n  nunbcr  of 
teuned  nonoin.  What  may  be  called  the  mtMkm  fagrtmeul 
did  not  recover  much  lost  ground;  it  would  seen  as  if  the  vein 
h.id  bren  ( xh:iust<  l.  Something  of  the  old  picaresque  novel 
came  to  liic  a>»aiu  in  the  Fray  Grrundio  of  the  Jesuit  Isla,  a 
biographical  romance  which  is  also  and  above  all — 
to  the  detriment,  it  is  true,  of  the  interest  of  the 
ttive — a  .satire  on  the  lollies  of  the  preachers  of  the  day. 
Theiyric  poetry  of  this  f)cri<Kl  is  colourless  when  compared  with 
its  variegated  ^lendour  in  the  prccc«iing  century.  Nevertheless 
one  or  two  poets  can  be  named  who  possessed 
refinement  of  taste,  and  whose  coltectioivs  of  verse 
at  least  show  respect  for  the  Language.  At  the  head  uf  the  new 
school  is  Mefl£ndca  V'aidfe,  and  with  him  are  associated  Diego 
Goniilia  (i733-i794)>  Josi  Igleaias  de  la  Casa  (174S-1701), 
koowB  by  lib  iMrfllw,  OenfiMgoe,  and  some  others.  Among 
the  vene  wiilcn  of  the  itth  oeatmy  wiw  prnduoed  odee 
and  dUactic  poetoyit  it  onijr  neoceeatjrto  maiticm  Leendni 
Feratodea  da  Btaatfn  and  Quintana,  but  the  latter  bdeoge 
nilier  to  tlie  19th  century,  during  the  eariy  part  of  iHiich  he 
pubbbed  his  most  important  works.  The  poverty  of  the  period 
in  lyric  poetr>'  is  even  exceeded  by  that  of  the  stage.  No 
kind  of  cometlv  or  tr.^gir.Tj  drama  arose  to  take  the  place  of  the 
ancient  conudiu,  whoso  platitudes  and  absurdities  of  thought 
and  expression  had  ended  by  disgusting  even  the  least  exact- 
ing portion  of  the  public.  The  attempt  was  indeed  made  to 
introduce  the  conicxly  atid  the  tragedy  of  France,  but  the  stiff 
and  pedantic  .id ."".pt at  ions  of  surh  writers  as  the  elder  Moralfn, 
Agustfn  de  Montiano  y  Luyaiicio  ( i6r)7-i764),  Tom4s de  Iriarte, 
Garcia  de  la  Huerta  and  the  well-known  economust  Caspar  de 
Jbvdlanoa  failed  to  interest  the  great  mass  of  playgoers.  The 
only  dramatist  who  was  really  sucoeaafid  in  composing  on  the 
Fruich  pattern  some  pleasant  comedies,  which  owe  much  of  t  heir 
dum  to  the  great  pwity  of  the  language  in  which  they  are 
written,  &  Letadra  Fcnii&des  de  Montin.  It  baa  to  be  added 
tbattheMtMtf  waecokivatedia  the  iSthooituiv  by  one  writer 
of  geanina  talent,  KaiBte  da  la  Ckui;  aotUDg  helps  w  better 
to  SB  acquaintance  with  the  curioua  S^saiA  aodety  of  the 
reign  of  Cbailei  IV.  than  the  biterludea  of  this  genial  and  Ught- 
beiffted  autbsr,  who  wss  nooeeded  bgr  Juan  Ignado  Gooiibs 
dd  Castillo. 

Thr  s;r-,]j;f;le  of  the  War  of  Tndrpcndcnre  (1808-I4),  which 
was  deslinexl  to  have  such  imjxjrtant  conbcquences  in  the 
IMS  world  of  politics,  exerted  no  immediate  influence  on 
Cmmmr.  the  literature  of  Spain.  One  might  have  expected 
as  a  consequence  of  dia  liihig  of  the  whrie 


Napoleon  that  Spani.sh  writers  would  no  longer  seek  their 
inspiration  from  France,  and  would  resume  the  national  tndt 
tions  which  had  been  broken  at  the  end  of  the  i7lh  century. 
But  nothing  of  the  sort  occurred.  Not  only  the  ajrancesados  (as 
time  were  called  who  had  aG«|Med  the  new  i<^m«),  but  sIm 
tiie  Beet  aidcnt  paitiHiiB  «f  tha  peliiatk  mm,  rontimied  fa 
UtentnietobetheaQbariBiIvcdiid^afnaDOeL  QiiiBtias,iAa 
IB  Ui  odes  praecfaed  to  hie  conpetifote  the  duty  of  teiittsDoe^ 
has  nothing  of  the  innovator  about  him;  by  his  educsdoa  sad 
by  his  lito'ary  doctrines  he  remains  a  man  of  the  i8tb  ontury. 
The  same  may  be  said  of  Martinez  de  la  Rosa,  who,  though  less 
powerful  and  impressive,  had  a  greater  independence  of  spirit 
:^nd  a  more  highly  trained  and  classical  t.-uste.  .\nd  when  roman- 
ticism Ix-gins  to  find  its  way  into  Spain  and  to  enter  into  con- 
flirt  with  the  spirit  and  h.ibits  of  ilie  i.S:h  century,  it  is  still  to 
France  that  the  iM>ets  and  prosi-  '.vntcrs  of  the  new  srhoo!  turn, 
much  more  than  to  Fngland  or  '.u  C.erniany.  The  first  decidedly 
romantic  poet  of  the  generation  which  flourished  about  1830 
was  the  duke  of  Rivas;  no  one  succeeded  better  in  reconciling 
the  genius  of  Spain  and  the  tendencies  of  modem  poetry;  Itia 
poem  H  Mora  cxpisito  and  his  drama  of  Dm  A9t&n  4  la  filtnt 
del  sino  belong  as  much  to  the  old  romances  and  oM  theatre 
of  Spain  as  to  the  romantic  spirit  of  183a  On  the  other  hand, 
Eapnmoeda,  who  has  tonetiaiee  been  called  the  Speaiih  Mnact, 
tavwns  much  lea  ef  Ae  aoi  thea  the  dote  «f  Xlm;  ha  b  a 
ooemepoUtan  lomaatfe  «f  the  school  of  Byron  and  the  tnaib 
imitatocs  of  Byron;  aa  eiKhuively  lyric  poet,  lie  dU  not  live 
kag  MWUi^  to  give  full  proof  of  his  genius,  but  what  he  has 
left  ii  often  exquisite.  Zonlla  has  a  more  flext^ble  and  exulierant, 
but  much  more  unequal,  talent  than  Esproncctla,  an<l  ff  the 
latter  has  written  too  little  it  cannot  but  be  regretteci  that  the 
former  should  have  produced  t(x)  much;  nevertheless,  among  a 
multitude  of  hasty  performances,  brought  out  l«^fore  they  ha<i 
been  matured,  his  Don  Juan  Tntorio,  a  new  and  fantus'.ic 
version  of  the  legend  treated  by  Tirso  de  Molina  and  Moliere, 
will  remain  as  one  of  the  most  curious  s|Rtimens  of  Spanish 
romanticism.  In  the  dramatic  literature  of  this  period  it  is 
noticeable  that  the  traKcfiy  more  than  the  comedy  is  modelled 
on  the  examples  furnishni  by  the  French  drama  of  the  Restora- 
tion; thus,  if  we  Ie4ive  out  of  account  the  play  by  Garcia  Guti- 
€ttcz,  entitled  Ei  Trovador,  which  implied  Verdi's  weil>knowB 
opera,  and  Los  AmauUs  de  Ttnd,  by  Artaenbuicfa,  sad  a  few 
othcn^  aH  the  dnuaade  wotfc  heinmging  to  this  date  leedls 
moiie  or  len  the  BHumer  «f  the  piqfiailoiisl  ptaywrights  «f  the 
boulevafd  theatraa^  vddle  on  thit  other  haad  the  eeuedy  of 
msnaets  itiD  picMrvce  a  certaia  oii^nality  sad  a  genuiae  local 
colour.  BiMte  de  las  Herreios,  who  wrote  a  hundred  comediei 
or  more,  some  of  them  of  the  first  order  in  their  kind,  apart 
from  the  fart  that  their  diction  is  of  remarkable  excellence, 
adheres  with  great  fidelity  to  the  tradition  of  the  17th  century; 
he  is  the  last  of  the  dramatists  who  preserved  the  feeling  of  the 
ancient  comcdia.  Mariano  Jose  de  l^irra.  a  prose  wTtter  of  the 
highest  talent,  must  be  placed  l>csi<lc  Jis])ronceda,  with  whom 
he  has  s<-veral  features  in  common.  Caustic  in  temper,  of  a 
keenly  observant  spirit,  rrm."irkably  sober  .and  clcir  .as  a  writer, 
be  wiis  specially  successful  in  the  political  pamphlet,  the  artidt 
d'actuaiiU,  in  which  he  ridicuica  without  pity  the  vices  and 
oddities  of  his  contemiiorarics;  his  reputation  is  ninch  more 
largely  due  to  these  letteni  than  either  to  his  plays OT  Uln0VCi 
El  Doncel  de  Don  Ettrique  el  Dolknte.  With  Lam  muat  b« 
associated  two  other  humoristic  writers.  The  firat  of  thcN  b 
Meaooeio  Rnmawie,  wfaoae  Sttmas  malrilmit$,  atthou^  of 
leaa  Htcraiy  value  than  Lana^  aiticlcB,  give  (dceaaie  hy  thev 
goodutorad  gaiety  end  by  the  curious  detail*  they  fumilh 
with  ragaid  to  the  oootemporary  society  of  Madrid.  The  other 
it  Ertftsnee  Calderon,  who  in  his  Escenas  andalttus  sought  to 
revive  the  manner  of  the  satirical  and  picaresque  writers  of  the 
17th  century;  in  ,1  in.  I, ^ly  archaic  language  of  his  own,  tesse- 
latcd  with  fragments  t.iicen  from  (\r\'nn"cs,  Quevedo  and  others, 
he  has  delineated  with  a  Lorrnwhai  artificial  grace  various 
piquant  scenes  of  Andaltisian  or  Madrid  life.  The  most  promi- 
litccaiy  cdtics  beloagfi«  to  the  lint  ggaeiatiwt  of  the 
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century  were  Alberto  LiaU  (177S-1848),  whose  critical  doctrine 
may  he  described  as  a  OOnptomisc  between  (he  ideas  of  French 
rlaturiiMW  and  thoee  ei  the  romantic  school,  and  Agtutin  DuiAn, 
who  made  it  his  special  taah  to  nstora  to  honour  the  old 

literature  of  Castile,  particularly  its  romances,  which  he  bad 
studied  with  ardour,  and  of  which  he  published  highly  esteemed 

Colleciioas. 

If  the  struggle  between  clas-sicists  and  romanticists  coiuinufd 
even  after  iS^o,  and  conltuaed  to  divide  the  literary  world 
into  two  opixjsing  camps,  the  new  generation — that  which 
occupied  the  scene  from  1840  till  about  1868 — had  other  prc- 
occupetioos.  The  triumph  of  the  new  ideas  was  aasnred;  what 
was  now  lidng  aimed  at  was  the  creation  of  a  new  literature 
which  should  be  tnily  national  and  no  longer  n  OMn  echo  of 
that  beyond  the  Fyicnees.  To  die  question  whether  modem 
Spain  has  succeeded  in  calling  into  existence  such  a  literature, 
we  may  well  hesitate  to  give  an  afTirmativc  answer.  It  is  true 
that  in  every  species  of  composition,  the  gravest  as  well  as  the 
lightest,  it  can  show  worlcs  of  jfcnuine  talrnt;  but  many  of  them 
are  strikin^;ly  d-jtitient  :n  originality;  all  of  them  either  bear 
unmistatutblc  traces  of  imitation  of  foieign  models,  or  show 
(more  or  less  happily)  the  imprint  of  the  older  Uteratureoi  the 
t7th  century,  to  which  the  historical  ctitidsm  of  Durin  and  the 
labours  of  various  other  acholais  liad  given  a  flavour  of  novelty. 

Fomgn  influence  is  most  clearly  marked  in  the  worii  of 
Vcntun  de  la  Vega  (1807-1865),  whose  rdadonship  to  the 
-  younger  Moratfn,  and   therefore   to   Molidre,  is 

unmistakable  in  El  Hombre  de  mundo  (:845),  a  piece 
written  after  a  long  apprenticeship  s;^K--nt  in  translating  French 
plays,  .\mong  those  wlio  endeavoured  to  revive  the  dramatic 
system  established  by  Lofjc  de  Wf;?.  were  Auri  liano  Fcrnandcz- 
Guerra  y  Orbe  (1816-1894)  and  Francisco  S4nchc«  de  Castro  (d. 
1878) ;  the  former  in  Alomte  Cano,  and  the  latter  in  HermenegUdo. 
produced  examples  of  ingenious  reconstruction,  which  testified 
to  their  scholarship  but  failed  to  interest  the  public  permanently. 
A  fusion  of  eaily  and  later  methods  is  discernible  in  the  pbys 
of  Adefando  Lflpea  de  Ayala  and  Tamayo  y  Bans.  C^poamor 
wrote  dramas  which,  though  curious  as  expressions  of  a  subtle 
intelligence  cast  in  the  form  of  dialogue,  do  not  lend  thcmst-lvcs 
to  presentation,  and  were  probably  not  intended  fer  the  stage. 
Nunez  de  .Arce  in  El  JLiz  de  'en-:  produced  an  imprcs-sivc  drama, 
as  well  as  several  plays  written  in  collaboration  with  .Antonio 
de  Hurlado,  before  he  found  his  true  vocation  as  a  lyric  poet. 
The  successor  of  Tamayo  y  Baus  in  popular  esteem  must  be 
sought  in  Jos6  Echegaray,  whose  earlier  plays — such  as  La 
Bspna  del  vengadar  and  En  el  puiio  de  fa  esfaia — are  in  the 
romantic  style;  in  his  later  works  he  attempts  the  sobitioo  of 
social  problems  or  the  symbolic  drama.  Such  pieces  as  St  Gran 
Galesto,  El  Hijo  de  Don  Juan  and  El  Loco  dins  indicate  a  careful 
study  of  the  younger  Dumas  and  Ibsen.  Duing  the  last  few 
ycar.s  his  popularity  has  shown  signs  of  waning,  and  the  copious 
dramatist  has  translated  from  the  ('atalan  at  least  one  play  by 
Angel  Guimerd  (b.  1847).  To  Echcgaray's  school  belong  Eugenio 
ScUfs  (b.  1 8.14).  author  of  El  Nudn  gordiano.  El  Cielo  6  el  suelo 
and  La  Mujer  de  Loth,  and  Leopoldo  Cano  y  Masas  (b.  1844), 
whose  best  productions  are  La  Mariposa,  Glaia  and  La  Pasion- 
gria,  an  admiiable  examj^  of  concise  and  pointed  dialogue. 
Mentioa  must  also  be  made  of  Jos£  Fclfu  y  Codina  (iSijhxSp?), 
a  Catalan  who  wrote  two  vigorous  plays  entitled  La  Dolores 
and  Storla  del  Carmtn\  Joaqufn  Dicenta  (b.  i860),  whose  Juan 
Jost  showed  daring  talent;  and  especially  Jacinto  Bcnavcnte 
(b.  1866),  a  dramatist  whose  mordant  vigour  and  knowledge  of 
stagc-cfTcct  is  manifest  in  Iai  Comidii  dr  los  jirra^  and  Rofiis  dr 
olotlo.  In  a  lighu-r  vein  much  success  ha?  attiiideii  the  efforts 
of  Miguel  Echegaray  (b.  1S48),  whose  buoyant  humour  is  in 
quaint  contrast  with  his  brother's  sepulchral  gloom,  and  Vital 
Asa  (b.  1851)  and  Ricardo  de  la  Vega  (b.  iSs&)  deserve  the 
popubiity  which  th^  have  woo,  the  fint  by  Et  SMor  Cm» 
and  the  teoood  by  la  Jnteadma,  endleot  speclaaeos  of 
hunMnms  contrivance.   But  the  most  promhhig  writera  lor 

the  Spanish  stage  at  the  pR-scnt  time  arc  Scrafin  Alvarez 
Quintero  (b.  1871)  and  his  brother  Joaqufn  (b.  1873),  to 


whose  collaboration  are  due  El  QjUo  dereeko  and  Abameos  y 
panderetes,  scenes  of  brilliant  batasy  which  oootintw  the 
tradition  of  witty  obaemtkm  begun  hf  Lope  de  Rueda. 

Rivas,  Espronceda  and  Zonrilla  owe  more  to  foreign  modeb 
than  either  Campoamor  or  Nuiicz  dc  .\rcc.  It  is  true  that 
Campoamor  has  been  described,  most  frequently 
by  foreign  critics,  as  a  disciple  of  Heine,  and  un-  '^O'. 
doubledly  C'amjraamor  suggests  to  cosmopobtan  readers  some- 
thing of  Heine's  concentrated  pathos;  but  he  has  nothing 
of  Heine's  acrimony,  and  in  fact  continued  in  his  own 
semi-philosophic  fashion  a  national  tradition  of  immemorial 
antiquity— the  tradition  of  eniening  lyrical  enaotko  in  four 
or  eight  lines  which  finds  IIS  BMSt  bome|y  maiiifestntioH 
in  the  five  vohmws  of  CMrfw  pa^ulam  tspatdes  edited  fay 
Francbco  Rodriguez  Marin.  No  leas  nationa]  a  poet  was 
Nfifiez  dc  .\rcc,  in  whose  verses,  though  the  sentiment  and 
reflection  arc  often  conimon[)lace,  the  workmanship  is  of 
irrcproach.-iblc  r'.nish.  His  best  performance  is  (/nVwi  </<*/ ttw/iij** 
(1875),  a  series  of  impassioneil  exhortations  to  concord  is.sucd 
during  the  civil  war  which  preceded  the  restoration  of  the 
Bourbon  dynasty.  An  ineffectual  politician,  Nfificz  dc  Arce 
failed  in  oratory,  but  produced  a  permanent  political  impression 
with  a  smaU  volume  of  soogs.  He  wrote  much  in  the  ensuing 
years,  and  thon^  he  never  ftdled  to  show  himsdf  a  true  poet  he 
never  succeeded  tn  repeating  Ms  first  great  tiinn^ifa — pcrtaps 
because  it  needed  a  great  national  cinds  to  csll  forth  hb  powers. 
He  found  an  accomplished  follower  in  Emilio  P6rez  Ferrari 
(b.  185,1).  whose  Pedro  Abehrdo  and  Dos  cctros  y  dos  ainuis  re- 
call the  dignity  but  not  the  impeccability  of  his  model,  .\nother 
pupil  in  the  same  school  was  Jose  Velarde  (d.  iZqi),  whose  best 
work  is  collected  in  Voces  del  tilma,  some  numbers  of  which  are 
indications  of  a  dainty  and  interesting,  if  not  virile,  talent. 
Absorbed  by  commerce,  Vicente  Wcncnlao  Qticrol  (d.  1889) 
could  not  afford  to  improvise  in  the  exuberant  maimer  of  his 
countrymen,  and  Is  represented  by  a  single  volume  of  poems  as 
remarkable  for  their  seU-restxrJnt  as  for  a  deep  tenderness  which 
finds  expression  in  the  Cartas  S  Marta  and  in  the  poignant 
stanzas  A  la  ntuerle  de  mi  hermana  Adeh.  The  temptation  to 
.sound  the  pathetic  note  so  thrillingly  audible  in  Querol's  subdued 
harmonies  proved  irresistible  to  Fcdcrico  Halart  ( i83i-ioo5),a 
critic  and  humorist  of  repute  who  late  in  life  astonished  and 
moved  the  pulilic  with  a  volume  of  verse  entitled  Ui'lorcs.  a 
sequence  of  elegiacs  which  bear  a  slight  formal  resemblance  to 
In  Memoriam;  but  the  writer's  sincerity  was  doubtful,  and  in 
HoriMOHles  the  absence  of  genuine  feeling  degenerated  into 
fluent  ftngp  and  agreealde  prettincaa.  A  more  powetftil  and 
intercstJag  posonallty  was  Jcaqtifn  Maib  Baitrina  (1830- 
1880),  who  endeavouKd  to  transplant  the  pessimistic  spirit  of 
Lcconte  dc  Lisle  to  Spanish  soil.  Bartrina's  crude  materialism 
is  antipathetic:  he  is  wholly  wanting  in  the  stately  imp.issability 
of  his  exemplar,  and  his  form  is  defective;  but  he  h.as  force, 
sincerity  and  courage,  and  the  best  verses  in  A!go  (1876)  are 
not  easily  forgotten.  1  he  AndaiiUs  y  jllrgros  and  Cromos  y 
(X  Morcfiu  of  Manuel  Rcina  (185&-1905)  have  a  delightful  .Xiula- 
lusiaa  eSnsivciiesB  and  metrical  degance,  which  com(K'nsate 
for  some  monotony  and  ahaUowneas  of  thought.  Manuel  dd 
Palado  (1832-1907)  combined  imagination  and  wit  w^  a 
technical  skfll  equal  to  that  of  the  Ftaach  Pacnassiaiis;  hot  he 
frittered  away  his  various  gifts,  so  that  but  a  few  sonnets  survive 
out  of  his  innumerable  poems.  More  akin  to  the  English 
"Lake  poets"  was  .-Vmos  dc  Escalantc  y  Pricto  (tS.ii-iooj). 
better  known  by  liis  pseudonym  of  "  Juan  r,;ir(  i'.i,"  whose 
faculty  of  poetic  description,  revealed  only  to  the  few  who  had 
rc;\il  his  verses  in  the  edition  privately  circulated  in  I'^l)o.  is 
now  generally  recognized.  The  vein  of  rcUgious  sentiment 
wUdl  runs  through  Escalante's  most  characteristic  lyrics  was 
dao  worked  by  Luis  Ramiiex  Martinez  y  Guertero  (d.  1874), 
who,  under  the  pseudwaym  of  "  LamUg."  wrote  veiaes  iMptei 
natcd  with  Chrbtian  devodon  as  weU  as  with  asinisler  rndaD- 
choly  which  finslly  led  him  to  oommtt  suldde.  The  moat 
interesting  of  the  ywinccr  poets  arc  pro\nnri.ils  by  sympathy 
or  residence,  if  DOt  by  birth.    Salvador  Rucda  (b.  1857),  in  hb 
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Aim  upaMu,  nfUctenU  the  vivid  cofamriag  and  rawnaat 
empliMit  of  AnAdoA;  Kamon  DonuogD  Pcrfe  (b.  1863),  t 
Cuban  by  birth  but  domiciled  at  Barcekma,  strikes  a  Catalan 

note  in  Musgo  (iqoj),  and  substitutes  restraint  and  simpliciiy 
for  the  Castiliivn  sonority  and  |K)mp;  Vicentt-  Medina  lb  1S06) 
in  Airrs  murcianos  and  Lj  Cancidn  de  l<i  hiurij  rt].r<ji!ui.LS  \wth 
vivid  intensity  the  atmosphere  of  the  Muri  ian  orcliard-tountry ; 
Juan  Alcover  and  Mig^iel  Costa,  both  natives  cf  Majorca,  cele- 
brate theiT  island  scenery  with  luminous  piclurcsquentss  of 
phrase.  The  roll  of  Spanish  poets  may  close  with  the  name  of 
Joa£  Haifa  Gabriel  y  Galdn  (d.  1905},  whose  reputation  depends 
cbi^  on  the  vencs  entitled  "£1  Ama"  in  CatkUamati  Gabiid  y 
Galla  nas  extremely  unequal,  and  faia  laaga  of  mjeeta  waa 
Bmited,  but  in  £/  i4m<i  he  prodnoed  a  poem  whkh  it  tnuurpaased 
in  modern  Spanish  poetry.  The  facffity  with  which  verses  of  a 
kind  can  be  written  in  Spaniih  has  it  ,i  k-  ^;  ;i  ncst  of  sinking- 
birds;  but  the  chief  namc-s  have  btxu  alicady  mciilioiied,  an<l 
no  others  need  be  r«\>rdc<i  here. 

Since  1850  there  ha-s  been  a  notable  ren:ussance  of  the  Spanish 
BOVcL  Fenian  C'aballcro  is  enlille<l  to  an  honourable  |)lace  in 
g^^^  literar>'  history  as  perhaps  1  he  ("irsi  to  revive  ihcnativc 
realism  which  was  tciaporanly  c  tucked  by  the  romantic 
Bovcnuait.  In  all  that  oanocfBS  truth  and  art  she  is  superior 
to  the  onca  popular  MuMicl  Ftnifaides  y  Gonatlca  (d.  1W8), 
of  whom  it  has  been  aaid  that  ^laiii  dioald  cNct  a  ttatoe  to  him 
and  riiould  bum  his  noveb  at  the  foot  of  ft.  A  Spanish  Dumas, 
he  (Tiuals  the  French  author  in  fecundity,  invention  and  resource, 
and  sonic  uf  his  ;alcs  such  ;ls  /C/  Cocinero  de  su  m.tjtiliiJ,  La 
Minfits  de  las  Alpujarras  and  Miirtlii  Gil  are  written  «illiai\ 
irresistible  brio;  but  he  was  the  victim  of  his  own  facibty,  grew 
more  and  more  reckless  in  his  methods  of  composition,  and  at 
last  sank  to  the  le%'cl  of  his  imitators.  .Antonio  de  Trucba 
followed  Femin  CabaUero  in  obaerving  k>cal  customs  and  b 
poetizing  them  with  a  sentimental  grace  of  his  own,  which 
attracted  local  patriots  and  uncritical  readers  generally.  He  had 
ao^tofdtlbwthigdunacter^and  bbphitsaiefeehIe;bHthewas 
not  wanting  in  Uteiary  dnrm,  and  went  h»  road  of  incorrigible 
optimism  amid  the  applause  of  the  crowd.  His  contemporary, 
I'cdro  .\ntonio  de  AUrc6n,  is  remcmberc<l  chiefly  a.sthe  author 
of  El  Somhrero  de  I'ts  picos,ti^*X\i\\ixt\\  StKinish  tale  of  ])icar<-s(i-.ie 
malice.  Neither  Trucba  nor  Alarcon  muld  have  dcvdojicd 
into  great  artists;  ihi'  firsl  is  ■.<«)  I'.ilsctio,  (he  .second  is  too 
rhetorical,  and  both  are  too  h.n>h;i7..ird  in  execution.  Idealizing 
flountry  life  into  a  pale  arcadian  II,  Trucba  frowned  upon 
one  of  his  neighbours  whose  methods  were  eminently  realistic. 
Jba£  Maria  de  Percda  Is  the  founder  of  the  modem  school  of 
sealiatic  fiction  in  Spain,  and  the  boidocaa  of  hia  erperiment 
atartledagenerationoifreadersaccaatonied  to  Femin  CabaUero's 
feminine  reticence  and  Trueba's  deliberate  conventionality. 
Moreover,  Pcreda's  reactionary  political  views — too  frequently 
obtruded  ill  his  Illla^;iuative  work — alienated  from  him  tlie 
S>Tnpathies  of  llic  firnwing  Liber.d  elemeni  in  the  country;  but 
the  jvDWer  wliicli  stanilis  his  EiCi  iidS  nwnltit'iatis  was  at  oiu  e 
appreciateii  in  the  norllieru  provinces,  an<l  by  slow  degrees  he 
imposed  himself  upon  the  academic  critics  of  Madrid.  So  long 
as  Pcreda  deals  with  country  folk,  sailors,  fiahemen,  aspects 
of  aea  and  land,  be  deserves  the  highest  pralte,  for  he  undcr- 
■tanda  the  poor,  hits  upon  tlie  neaD  between  conventional 
poctxaltiize  and  caricature^  and  had  the  keenest  appreciation 
of  aatnial  beauty.  His  hand  was  far  less  certain  in  describing 
townsmen;  yet  it  is  a  mistake  to  class  him  as  merely  a  successful 
landscape  painter,  for  he  created  character,  and  conlinually 
revcaJcil  [joints  of  novelty  in  his  descriptions  of  the  cx>mnion 
things  of  life.  Pere<la  is  realistic,  ami  lie  is  real.  His  rival, 
Juan  Valcra,  is  not,  in  the  reslricleil  sense  of  the  word,  realistic, 
but  he  is  no  less  real  in  his  own  wider  province;  he  baa  neither 
Pereda's  energy  nor  austerity  of  purpose,  but  has  a  more  in- 
fallible tact,  a  larger  experience  of  men  and  women,  and  his 
•optical  zaiikiy  is  aa  effective  a  moral  commcataiy  aa  Pereda's 
Christiaa  po^raism.  In  Valera's  Pepila  lingua  and  Dolta 
Luz,  and  in  Pcreda's  SotUaa,  we  have  a  trio  of  Spanish  heroines 
who  deserve  their  fame:  Pereda's  is  the  more  vigorous,  full- 


blooded  talent,  aa  Vakta'a  ia  the  moK  aadactive  and  patridaa; 
yet,  madi  at  they  differ,  both  areettenttaOy  native  k  the  quH^ 
of  tbrir  feaiiit,  qntcm  and  phiaring.   Benito  Vbm  GaUn 

gave  a  new  life  to  the  histories!  novd  in  his  huge  aeries  entitled 

Episodios  nacionalfs.  a  name  perhaps  s'jfi^;este<.!  by  the  R.^mans 
nationaux  of  Erckniaiiii-Chatriaii;  but  the  subjects  and  senti- 
ment of  these  forty  volumes  are  intensely  local.  Hie  colourill( 
of  the  Episodios  nacicitiilcs  '\&  so  brilliant,  their  incident  is  SO 
varied  and  so  full  of  interest,  their  spirit  so  stirring  and  patriotic, 
that  the  born  .Spaniard  easily  forgives  their  frequent  prolixity, 
their  insistence  on  minute  details,  their  loose  construction  and 
their  uneven  ttyie.  Their  appeal  is  irceaittible;  there  it  no  aoch 
unankaoua  ^iprabatiaa  «f  the  polltioo-nligioua  novda  auch  aa 
Dolta  Pe/ftOa,  CMa  and  Lt6»  R»A,  eadi  of  iriikh  may  be  re- 
garded as  a  romam  d  iMse,  The  quick  response  of  Fires  Gald<is 
to  any  cxlemal  stimulus,  his  sensitiveness  to  ever>-  change  in 
the  literary  atmosphere,  made  it  inevitable  that  he  siiould  come 
under  the  influence  of  French  naturalism,  as  he  does  in  Lo 
Prohibida  VLnd  in  Kiislidud;  but  his  conversion  was  terniH)rar>',  and 
two  forcible  novels  dealing  with  contenif>orar)-  lift — Foriuntta 
y  JacinUi  and  Angel  (iucrns — mark  the  third  place  in  the  develop- 
ment of  a  susceptible  t;dcnt.  The  true  leader  of  the  naturalistic 
school  in  Spain  is  Aimaodo  Palacw  Vaid^  whoae  factdty 
of  artistic  adectaon  waa  first  dM»y«)  bi  B  SiMmilt  Octam 
Two  subaeqneat  wotha  Marta  y  Maria  and  Lt  Hpmum  San 
Sulfnci<^— nisei  hopes  that  Spain  had,  in  Pahdo  ValdCa,  a 
novcli-it  of  the  first  order  to  succeed  I'crcda  and  V'alera;  but  in 
ill  Kspuma  and  Im  Fe.  two  soci;d  sludies  which  caused  all  the 
more  sensation  because  ihty  contair,ecl  caricatures  of  well- 
known  personages,  the  author  followed  the  French  current, 
cca.scd  to  be  national  an<l  did  not  become  cosmopolitan.  His 
latest  b<Kjks  arc  more  original  and  interesting,  though  they" 
scarcely  fulfil  his  early  promise.  Another  novelist  who  for  a 
time  divided  iMMMiurt  with  Palado  VakUa  waa  the  lady  who 
publishes  under  her  maiden  name  of  Emilia  Rudo  Baifin.  Tlie 
poiNiful,  vq^elknt  picttiiea  of  peasant  life  and  the  ethical  daring 
of  Lw  Pom  de  UOoa  and  La  Main  ITaturateu  are  set  off 
graphic  p.-iss-igc?  of  description;  in  later  wnrks  the  author  chose 
lcs.s  cjucsl  ionable  subjt-(.!s,  and  the  local  patriotism  which  inspires 
IitsoliiriiUi  and  D(  mi  liirr^i  is  expressed  in  a  style  which  secures 
Emilia  Pardo  Baziin  a  high  place  among  her  contemporaries. 
IxxJiMildo  Alas  (1.S51-1001),  who  used  the  pseudonym  of 
"  Clarin,  "  was  better  known  as  aruthlcss  critic  than  a.s  a  novelist; 
the  interest  of  his  shorter  storica  has  evaporated,  but  his  ambi- 
tious novel.  La  Regatta,  lives  as  an  original  study  of  the  rdalion 
between  mysticism  and  passion.  Jacinto  Octavio  Picte 
(b.  iS$s),  who  haa  deserted  novel  writing  for  criticiim,  diqilayed 
modi  insight  in  lAun,  the  story  of  a  priest  who  finds  hlinseU 
forced  to  lay  down  his  orders;  this  work  was  naturally  denounced 
by  the  clerical  party,  and  orlhotloxy  deilarcd  etiually  against 
El  Ei!i:mif,o  and  Duke  y  sabrosa;  more  impartial  critics  agree 
in  admiring  Piion's  [>ower  of  aw.akening  symp;ithy  and  intere.-it, 
111.--  gift  of  minute  [isycholngical  an.alysis  and  his  exquisite  diction. 
No  su.spicion  of  heterodoxy  attaches  to  Manuel  Poloy  Fc>rol6n, 
the  author  of  that  charming  story  La  Tia  LivUUo,  nor  to  the 
Jesuit-Luis  Coloma  (b.  1851),  who  obtained  a  fleeting  triumph 
with  PeqiteAeca,  in  wliich  the  writer  aatirised  the  fashionable 
society  of  which  he  had  been  an  ornament  before  his  convenion. 
Juan  Odioa  (d.  1890)  showed  promise  of  the  lu'ghest  order  in 
his  two  short  stories.  El  Amado  disci pulo  and  Un  alma  de  Dios 
and  Angd  Ganivet  (d.  i8q8)  protIuce<l  in  Los  Trabajos  del  in- 
fitliniibte  creador  I'io  Cid,  a  singular  pliilos<ii)liical  ron:ance,  rich 
in  idecis  and  felicitous  in  expression.  iIioukIi  lacking  in  narrative 
interest.  U'i;h  him  may  lie  mcntionul  Ricardo  Mac  fas  Pitavca 
(d.  1899),  author  of  La  Tiara  de  campos,  who  died  prcmaiurdy 
before  fail  undoubted  talent  had  reached  maturity  Of  the 
younger  novdists  the  most  notable  in  reputation  and  achieve* 
ment  is  Vicente  Bhnoo  Ibifies  (b.  1866)  who  began  with 
picturca  of  Vakndan  pioviDdal  life  in  Ftor  it  wuyB,  made 
romance  the  vehlde  of  revolutionary  propaganda  In  La  Caleint 
and  La  Horda,  and  shows  the  influence  of  Zola  in  one  of  hit 
latest  books.  La  Miy'a  dtsnuda.  filasco  Ib&fiez  lacks  uste  aM| 
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judgment,  and  occasional  prosHnrialisms  disfigure  his  style; 
but  his  povvcr  is  unduiiiablc.  and  eveu  his  shorter  tales  are 
remarkable  examples  of  truthful  impressionism.  Ramon  del 
Vailc-lnclin  (b.  ifvOq)  tends  to  pretiosily  in  Corlr  de  amor  and 
FloT  de  santidod,  but  excels  in  tincsse  and  patient  observation; 
J.  Mutiaes  Ruiz  (b.  1876)  is  wittier  and  wciKhticr  in  Las  Conjes- 
ioMts  de  un  ptxiue^  fUsojo  and  ihe  other  sioricb  which  he  pub- 
lishes under  the  psewkmym  of  "  Azorin,"  b-.u  lu-  lacks  much  of 
Valle-Indin's  picturesque  and  perceptive  faculty;  Ho  Baroja's 
and  picaresque  talent  finds  vigorous  but  incoherent 
ia  SI  Cmum  de  ptrftedSm  ud  Auran  rti*,  and 
Gregozio  Maittaw  Siarra  (b.  i88«)  haa  shown  oomidmble 
ButcQr «(  tlw  iBfioiltkt  «f  the  Aort  itMy  in  JWcM  Jfi^ 

llw  toidnuy  of  Spanish  UMorical  students  is  rather  to  collect 
the  raw  material  of  history  than  to  write  history,  .\ntouio 

Cinovas  del  Castillo  was  .ihsorljcd  liy  pojiiirs  to 
CrWtttj^**  the  loss  of  literature,  for  his  linsi^yo  iobn  U  idni  de 

Auiiri.i  fn  Efpc'iii  is  ample  in  information  and 
impartial  in  judRmcnt;  the  comjKJsition  is  hasty  and  the  style 
is  often  jwnderous,  but  many  puisagcs  denote  a  genuine  literary 
faculty,  which  the  author  was  prevented  from  developing.  The 
Historia  de  los  Visigodos,  in  which  Aurcliano  Fcmfindcz-Gucrra  y 
Orbc  collaborated  with  Eduardo  de  Hinojosa,  illuminates  an 
obscure  but  important  period.  Francisco  C&rdcnas  (1816- 
1898)  in  bis  Hittoria  de  la  fropriedad  lerritorial  en  ElspaAa  did 
for  Spain  much  that  Maine  did  for  England.  Eduardo  P£rez 
PiQol  (b.  sSjo)  in  Ms  HUtaria  d*  lot  imstitmioneM  de  la  Espaiia 
§id»  (OglSi  npplntatt  tb«  work  of  Fen&ndea-Cuena  and 
Himrjflw.  Ao  htttr  of  whami  bat  published  a  ilaiidanl  tmitise 
entitied  gtoarto  dd  dtndn  nmtmo.  Joaquin  CotU's  Estmdiot 
ibiricos  (1891)  and  CufiOitttm  «ir«ri»  tm  BtpMB  (tfl98)  have 
been  praised  by  experts  for  tbeir  minute  reseaich  and  exact 
erudition;  but  his  Po(si<i  populir  espaHola  y  mitologia  y  Utera- 
lura  ulto-hispatMS,  in  whirh  a  most  inRcnious  attempt  Ls  made 
to  reconstitute  the  literary  history  lA  ;i  rLiiiutc  [>ciiod,  appeals 
to  a  wider  circle  of  educated  readers.  The  monographs  of 
Francisco  Codcra  y  Zaidln  (b.  1S36),  of  Cca&reo  Fcmindez  Duro 
(18.50-1007),  of  I'rancisco  Fern&ndez  y  Gonz&lez  (b.  1833),  of 
Oumersindo  .AKirate  (b.  1S40),  and  of  many  others,  such  as  the 
Jesuit  epigraphist  Fi<lel  Fiia  y  C'alomf,  are  valuable  contribu- 
tions to  the  still  unwritten  history  of  Spain,  but  are  addrcssc<l 
chiefly  to  specialists.  Many  of  the  results  of  these  investigators 
are  embodied  by  Rafael  Altamira  y  Crevea  (b.  1866)  in  his 
Hisloria  de  EspaHa  y  de  la  cmUtaeifn  espaHola,  now  in  progress. 
Literaiy  criticism  in  Spain,  CWHt  more  than  elsewhere,  is  too 
often  infected  1^  intolecant  iMrty  spirit.  It  was  difficult  for 
Leopoldo  Aba  (**  Claifa  '0  tn  lecognise  aiqr  owiit  in  the  work  of 
•  leactioaafy  writer,  but  Ui  ptejodice  was  too  manifest  to 
■iriead,  and  his  intdligent  in^ght  bcquently  led  him  to  do 
justice  in  spite  of  his  prepoMcssiont.  Ia  the  oppo«te  camp 
Antonio  Valbucna,  a  humorist  of  the  moidant  type,  has  still 
morf  diffiruUy  in  doing  justice  to  any  wTitcr  who  is  an  acade- 
mician, an  .American  or  a  Lihcr.il.  Pascual  de  Gayangos  y 
Arce  and  Majiuri  Mil.'i  y  I"o[iiaiij.lL-  escaped  from  the  quarrels  of 
contcmiwrary  sehotils  by  (oiitiiung  their  studies  to  the  past,  and 
Marcelino  Menendcz  y  F'clayo  h;is  earned  a  European  reputation 
in  the  same  ijrovince  of  historical  criticism.  Among  his  followers 
who  have  attair\ed  disti[ictii''i  it  inust  sutTirc  to  mention  Ran'.'iri 
Mencndez  Pidal  (b.  i860),  author  of  Lu  Ltymda  de  los  injanlcs 
d$  Lara  (18Q7),  a  brilliant  piece  of  scientific,  reconstructive 
criticism;  Francisco  Rodriguez  Marin  (h.  1H55),  who  has  pub- 
lished valuable  studies  on  i6th  and  17th  century  authors,  and 
adds  to  bis  gifts  as  an  investigator  the  charm  of  an  alembicated, 
•refaalc  atjde;  Eoilio  Gotanlo  y  Mori  (b.  1858),  who,  besides 
tntenatinc  oontilbiitlaM  to  tlm  UAwy  of  the  theatie,  has 
written  snbatantial  monognpha  on  Enrfqiie  de  VHkna,  Villa- 
nadlaBa,  Tfam  da  MeGna,  biarte  and  Kanta  de  k  Cna;  and 
Adoilfo  BooDIn  y  San  Iftftfn  (b.  lijs),  whoee  eiaboiBte  bk>- 
papby  of  Juan  Luis  Vivcs,  which  is  a  capital  chapter  on  the 
hialoiy  of  Spanish  humanism,  gives  him  a  fofemost  place  among 
the  idMlait  of  tba 


BlULiOCRAPHV. — The  Iwsis  of  study  is  NicolAs  Anlonio'ii  IhiUo- 
theta  hiipana  telus  and  Btbiwthtca  hispana  notxi,  in  the  revised 
edition  of  Franriwro  IVrcz  Ba>cr  {4  vols.,  Mailrid,  l/liS).  Supple- 
mentarv  to  thl>i  are  Rartolom*'  Jos/'  (.allani<)"»  F.n^avo  de  una  bihlio- 
teca  al'iji'tvia  de  iitt'os  raros  y  cunintis  (4  vols  ,  Madrid,  1863-1889), 
edited  bv  M.  K.  iCacro  del  Vallc  and  Josd  Sincho  Rayon;  K«iro 
Salv.'k  y  NiatUii's  Catdloto  de  la  bibliottca  de  Siilvd  (2  volv.  \"alencia, 

1872)  ;  JamoH  I.yman  Mi'nitiic>-'8  CaiaJogue  of  Ihe  SfHinnh  Library  and 
of  Ihe  Frrrlueue.se  JMb  bmuothed  by  Cwrtt  Titkwt  to  Ihe  Boston 
P1M1C  Ltiirary  (BoaHM,  1879);  DoflUngo  Oarcia  IVrcs,  Calitogo  de 
los  aulores  oorlugueses  que  escribieroH  en  easltUano  (Madrid,  1890). 
For  iiKunaliles  the  Im.m  authority  is  Conrado  Hacblcr,  BMioarafia 
ibirU-a  del  siglo  xt.  (the  Hague  and  Lciijzig,  1904).  Of  general 
Msiories  the  most  extensive  is  Gcoiige  Ticknor's  History  of  Spanisk 
Liltrabtrt  (3  vola.  New  York,  1849,  and  6th  cd.,  3  vols.,  Boston, 

1873)  ,  which  is  paiticuUrly  valiaUe  as  regards  bibliography: 
additional  infonnatioil  is  embodied  in  the  German  translation  of 
ihLs  work  by  N.  H.  Jtilius  (1  vols..  LeipriK,  and  the  supple- 
ment by  F,  J.  Wolf  (1867);  and  the  Spanish  ir.ui  l.iiion  Ijv  u.d 
de  Gayangos  and  Enrique  dc  Vcdia  (4  vol*.,  Madrid,  l85l-i8«6)  may 
be  consulted  with  profit.  On  a  smsUir  aeale  am  G.  Bsdkt^  Dm 
spaniuke  LUteratur  (StrMbufs,  1897)  tn  the  secood  voiune  of  the 
(jfundriss  dtr  romanischtn  PhUMogit  (pt.  ti.),  H.  Butler  Clarke, 
Sp<inish  Literature  (London,  1893):  Rudolph  Beer.  Spaniseke 
I.ilrralurg>eichickle  (Ix-i|-7i?,  If>o3);  Philipp  August  firrCer,  frf- 
schuhtr  dtr  !t>\intrchen  ii.'ir.ji'i,.'  iStraiihurK.  Ii;<)41.  The  iliirf  U,st- 
named  include  modern  aulhois,  as  do  K.  Akrinit'v,  Prhis  d'histoirt 
de  ia  liairaiure  esbaptoU  (Pari.t,  1908)  and  J,  I^itzmauike-Kdly, 
History  of  Spanish  Literature  (London,  1898;  Spanish  transbtlon, 
Madrid.  1901,  and  Fn-ivrh  tmnsl.iti'in.  with  a  rrviso<l  text  and  ser- 
viceable bibliography:'.  I  .  r  ihi  middle  ages  the  Ijesi  works  aie 
F.  J.  Wolf,  Studien  zur  Geuhu  hle  der  spanischen  und  ptrrlutiesiicken 
NalionaUUeraiur  (Berlin,  1859),  and  M.  Mil,^  y  Kornan.lI^,  Pe  la 
Poesia  keriieo' popular  casliilana  (R.ircelona,  1874).  Jorf  .-Xmador 
de  lo*  Rio*,  Hisloria  triliia  de  la  literattm  tSpalMa  (7  vols.,  Madrid, 
186I-1865),  is  difTusi\-e  and  inaccurate,  but  giVBS  uacf ul  infonnation 
COncerninR  the  perio<!  Ix-forc  the  16th  century.  On  the  drama  the 
most  w/liil  «urk»  an-  (  .iselano  .'\Ilierto  de  U  BafTvra  y  I-cirado, 
CatdJogo  bibiiogrdfiio  y  hioernfuo  del  leairo  aniiguo  espaSti  (Madrid, 
i860);  A.  Paz  y  M<flia,  Calalogo  de  las  piezas  de  teairo  que  st  tonstrvan 
en  el  departamento  de  manustritos  de  la  biblioUca  national  (Vladrid, 
1899) ;  C.  P^z  Pastor,  Nuetos  dctos  acerca  del  hiilrionismo  espanal 
en  los  siglos  xti.  y  xvii.  (M.-idrid,  1901);  Jos*''  SSnchen-Arjona, 
.Vo.'tfiar  referrntes  d  los  anales  del  leairo  en  SntH'i  (Sc\ille,  I»<>8); 
Antonio  Rcslori,  "  I^t  C'oltczionc  della  bibliotcfa  palaiina-par- 
menae,"  in  SludJ  di  Jilologia  ronuinza,  fasc.  15  'Rome,  1891);  E. 
Cotardo  y  Mon,  Controtersiu  ttkn  la  ticitud  del  leairo  en  Bip»ll» 
(Madrid.  1904).  Adolf  FricdrSch  von  Schack,  Ceschickle  dtr  dratna- 
lisehm  Lileratur  nnd  Kunst  in  SpatUen  (Franlrfort-on-Main,  18^6- 
1854).  a  valuable  work  when  published  and  still  to  be  read  with 
pleasure,  is  now  out  of  date,  and  is  not  improved  in  the  Spanish  trans- 
lation by  E<Uiardii  de  .\1ier:  it  i-  ju  t  iiiiso  of  beiii^  superseded  by 
Wilhelm  Creizenacb's  Oesckukte  des  nateren  Dramas,  of  which  three 


vulumealumalnadyappoaicd(Hali^>in-im3^  Twol  

agreeable  worlcs  ofl  the  Subject  ate  Adelfxm«Kr.  GttcUchie  da 

spanisthen  Nalienaldramat  (7  vols.,  Leipiip,  1890).  and  L.oui5  de 
V  iel  Castel,  Essai  sur  te  tkMre  espagnri  (2  vds.,  Paris,  1883).  Julius 
I^opiild  Klein's  extravagant  prejudices  detract  Kr(>3lly  from  the 
value  of  Das  .\paniuhr  Pnintti  (l.rip/i){,  1871-1875),  wliii  h  (urtiis  jsirt 
of  his  Ceschichte  des  Dramas;  but  his  acumen  am)  learning  are  b)  no 
meaiis  contemptible.  Other  worlcs  oa  the  SjKinish  drama  are 
indicated  by  A.  MoreNFatio  and  L.  Rouanct  in  their  critical  biblio- 
graphy,  Le  ThfAtre  espagnol  (I*aris,  1900).  The  preface*  by  M. 
Men^mle^  y  Pel.i>o  in  the  Aniologia  de  poelas  liricos  catieUanoi 
df-dr  In  fi<rn!i:i  i'''n  ilrl  idit'ur.  ktiiUi  nueslros  dins  {\2  vols,  alreadv 
puMi-hi~il.  M.uiri'l,  iN<)<)-i()o())  form  a  Mibslanlial  history  of  Sjianish 
piM  try  .  The  same  writer's  Oriernes  deia  notrla  (Madrid.  1905-1907) 
and  unfinished  Hislorta  criticade las  ideas  estiticas  rn  EspaHa  (9  vols., 
Mailrid.  iH«4-i89i).  arp  highly  instructive.  For  the  I8tn  century  the 
stiiili  rit  is  nferri'fl  to  the  //nMrm  eriiica  de  la  poesia  caslellana  en  el 
ifrji'  x-.-tii.  f.^rd  <t1.,  t  viils.,  M.iifrid,  iNo.Vl  by  l.eopoldo  .'Siiguslo  de 
(  ueto,  marqufs  de  V'almar;  Francif^o  Blanco  CLirtla.  Im  Lileralnra 
espaHola  en  el  sigfo  xix.  (3  vols.,  Madrid,  1891-1894),  is  uaeful  and 
informini^,  but  must  be  consulted  with  caution,  owing  to  the  writer's 
p.irty  spirit.  Similar  prejudices  are  present  in  the  much  more 
suKKestive  and  acute  volumes  of  Leopoldo  Alas.  The  history  of 
modem  criticism  is  trae«l  by  Francisco  FemSnde*  y  Gonx&lot, 
Hisloria  de  la  criliea  hlerr.na  m  EspaHa  desde  f.uuin  hasla  nuestros 
dias  (Madrid,  1870).  .'\mong  miscellaneous  monogranh*  and  essays 
the  moot  reconimendablc  are  Count  Thfadote  de  Puyiruiigre,  Let 
vienx  auieurs  tasiUlans  {Pans  1861-1862 ;  3fid  ed..  Incomplete.  3  rals., 
Paris,  1889-1890),  and  La  Cour  litthaire  de  don  Juan  11.  roide  CasHIU 
(j\'o1b..  Paris,  1893);  a  Morcl-Fatio,  L'fiJ^ri* a" aa xtm^ 
stifle  (Heilhmnn.  1878),  and  Eludes  sur  iEspagne  (,1  vols.,  Paris, 
188S-1904);  Knrif|ue  I'ifieyro,  I'J  Rpmonlicirrr.p  rn  Esp<inii  (Paris, 
1904) :  J-  r  itxmaurice-Kelly,  Chapters  on  Spanish  Literature  (London, 
tooB).  The  Revne  hisftoniqm  (niii}  and  the  BuUtHm  Utpottitut 
(Boideatts)  are  specially  dedieatad  to  atndics  on  the  litefuy  hittacy 
of  Sfioia.  and  aitides  on  the  ■abiaet  appear  fran  time  to  tune  m 
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Romania,  the  Ztitsckrifl  fUr  romaniseht  .  

Forschungrn,  as  in  3jo4frn  Language  JVMn TBaltlmon)  ami  the 
Modtrn  Ltinimgc  Hminv  {Cambritl^jt  ). 

3.  Catalan  Liicrature. — Although  the  Catalan  language  is 
iba^ty  a  branch  of  the  southern  Gallo-Roman,  the  literature, 
PtHryoi  in  its  origin  at  least,  should  be  couidcred  as  supple- 
mentary to  that  of  Provence.  Indeed,  ualil  abaut 
the  teoMid  half  of  the  tjtli  centiny  tkm  eiisted 
in  the  CMalaa  diitxlcts  no  other  literature  than  the  Provencal, 
and  the  poets  of  nocth-eattem  Spain  used  no  other  language  than 
that  of  the  trwibadouis.  Guillem  de  Bergadan,  L'c  de  MaUpIana, 
Ram6n  VidaJ  de  Besalu,  Guillem  de  ("ervcta,  Scrvcri  <le  Gcrona 
and  other  verse  wruers  u(  still  more  rcrenl  date  were  ai!  genuine 
Provencal  im>cIs.  ui  ihe  i:imc  smisc  as  are  those  of  I,i:ni/,i:,li;. 
Quercy  or  Auvcrgne,  since  they  wrote  in  the  langue  d'oc  and  made 
BSC  of  all  the  forms  of  poetry  cultivated  by  the  troubadours 
north  of  the  Pyreocca.  Ram6n  Vidal  (end  <rf  the  xsth  oentuiy 
and  beginning  of  13th)  was  a  grammarian  as  ndl  aa  a  poet;  hk 
Jtowt  it  Mar  iMoune  the  oode  for  the  Cataha  poetry  written 
In  Pwvencal,  wiikh  he  called  Lemari,  a  name  still  kept  up  in 
Spain  to  designate,  not  the  literary  idiom  of  the  troubadours 
only,  but  also  the  local  idiom — Catalan — which  the  Spaniards 
chose  to  consider  as  derived  from  the  former.  The  influence  of 
R.  Vidal  and  other  ^!rar^marians  of  his  s^hiX)!.  ;us  well  as  that 
of  the  troubadours  we  have  natneci,  was  emiurinn;  aixl  even 
after  Catalan  prose — an  exact  redcciion  of  the  spoken  language 
of  the  south-east  of  the  Pyrenees— had  given  evidence  of  its 
vitality  in  some  considerable  works,  Catalan  poetiy  remained 
faithful  to  the  Provencal  tradition.  From  the  oomhination 
of  tpBHttn  Catalan  with  the  literary  laBgiain  of  the  tnubadours 
there  araae  a  sort  of  eempodte  f^om,  wfaidi  has  aonie  analogy 
with  the  Franco-Italian  cnrrent  In  certain  pa^ts  of  Italy  in  the 
middle  ages,  although  in  the  one  rase  the  elements  of  the  mixture 
are  more  distinctly  apparent  than  are  the  romance  of  France 
and  the  romance  of  Italy  in  the  other.  The  ptjetieal  works  of 
Raymor.il  Lully  or  Ramon  Lull  are  among  the  oliScsl  examples 
of  this  Provcngalised  Catalan;  one  has  only  to  read  the  fine  piece 
entitled  Lo  Desconort  ("  Despair  "),  or  some  of  his  stanzas  on 
i  subjects,  to  apprehend  at  onc«  the  eminently  composite 
of  that  language.  Muntancr  hi  like  manner,  whose 
prow  it  cnctly  that  spokea  by  hia  oontenpomles,  becomes  a 
tiiBwba<ioqrwfamhewritetto«we;his3'«nii»onthecenqnestof 
Sardinia  and  Corsica  (1313),  introduced  into  his  Chronicle  of  the 
kings  of  Aragon,  exhibits  linguistically  the  same  mixed  character 
as  is  found  in  Lully,  or,  we  may  venture  to  say,  in  all  Catalan 
verse  writers  of  the  14th  century.  These  arc  not  very  numerous, 
nor  are  their  works  of  any  great  merit.  1  he  ir..Ljui:iy  o:  iheir 
compositions  consist  of  what  were  called  nuves  rimades,  that  is, 
stories  in  ortosyllahic  verse  in  rhymed  couplets.  There  exist 
poems  of  this  class  by  Pere  March,  by  a  certain  Torrclla. 
by  Bemat  Mctge  (aa  antbor  more  celefacated  for  his  prose), 
•od  by  othen  whose  nanea  we  do  not  know;  amoof  the  works 
bdon^ng  to  this  laat  eatefaqr  ^Mdsl  mention  onght  to  be  made 
of  a  version  of  the  romance  of  the  Seven  Sages,  a  translation  of 
a  book  on  good  breeding  entitled  Facetus,  and  certain  tales  where, 
by  the:  choice  of  subjects,  by  various  borrowings,  and  even 
occasionally  by  the  wholesale  introduction  of  pieces  of  French 
poetry,  it  is  clearly  evident  that  the  wTiters  of  Catalonia  under- 
stood and  read  the  langue  d'oui.  Closely  allied  to  the  nvfes 
Hmadfs  is  another  analogous  form  of  versification — that  of  the 
cod43lada ,  consisting  of  a  soiea  of  ntau  of  eight  and  four  syllables, 
rhyming  in  pairs,  still  made  use  of  m  one  pertien  of  the  Catalan 

domain  (Ma^occa)' 

The  15th  owtiny  is  the  golden  agB  of  Catalan  poetry.  At  the 
instigation  and  under  the  auspices  of  John  I.  (1387-1    5) ,  Martin 
I.  (i3os~»4to),  and  Ferdinand  I.  (i4i&-i4i6),  kings  of 

Aragon,  there  was  fouuili-d  ;r,  Barcelona  a  consistory 
of  the  "  Gay  Saber,"  on  1  he  model  of  that  of  Toulouse, 
and  this  ofl&cial  protection  accori.lL-ii  to  ;H>cirv  was  liu-  hc^ii'.ninj; 
of  a  new  style  much  more  emancipated  from  Provencal  influence. 
It  cannot  be  denied,  indeed,  that  its  forms  are  of  foreign  importa- 
tion, that  the  Catalan  vciae  wiiten  accept  the  pnsa^tiona  of 
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the  Leys  d'amor  of  Cuillaumc  Molinicr,  and  that  the  names 
which  they  gave  to  their  coWcj  (stanzas)  are  all  borrowed  from 
the  s.in!c  art  de  trohar  of  the  Toulouse  school;  but  their  language 
begins  to  rid  itself  more  and  more  of  Provcngalisms  and  tends 
to  become  the  same  as  that  of  prose  and  of  ordinary'  conversa- 
tion. With  Pere  and  Jaume  klaich,  Jocdi  de  Seat  Joidi, 
Johan  de  MMdovall«»  Raaceacfa  Fener,  Piem  'Dinodh,  Fan 
de  Bellvinw,  Antoni  VaOnaoya,  and,  above  all,  the  Valendaa 
Aualas  Maidt,  there  developed  a  new  school,  which  ftourisbed 
till  the  end  of  the  15th  ccntu'\  ;  :  !  wliich,  as  regards  the 
form  of  its  vcrsificalion,  is  iiiiLitij^ui.ilicd  Ijy  its  almost 
exclusive  employment  of  eight-verse  cobtts  of  ten  syllables, 
each  with  "  crossed  "  or  "  chained  "  rhymes  {cohU:  crohadu  or 
enciuicncdii),  each  composition  ending  with  a  tornadu  of  four 
verses,  in  the  first  of  which  the  "  device  "  {dims  or  senyal)  of . 
the  poet  is  given  out.  Many  of  these  poems  ate  itfll  wntdited 
or  have  only  recently  been  extracted  tnm  the  ttmymtn,  when 
they  had  been  collected  in  the  isth  cn»3Uf.  laaStM  Maich 
alon^  the  meet  incpired,  the  most  pvoAMUid,  but  alio  the  noet 
obscme  of  the  wbde  group,  was  printed  in  the  i6th  oentury; 
his  cants  d'amor  and  cants  4*  Hurt  contain  the  finest  verses 
ever  written  in  Catalan,  but  the  poet  fails  to  keep  up  to 
his  own  high  level,  and  tiy  his  studied  obscurity  occasionally 
becomes  unintclligilile  to  such  a  degree  that  one  of  his  editors 
aiiu.scs  him  of  having  written  in  Basque.  Of  a  wholly 
ditTerent  class,  and  in  quite  another  spirit,  is  the  Libre  de  les 
</<"ter  of  Jaomelloig  (d.  1478),  a  Valencian  also,  like  March;  this 
long  poem  is  a  Mia  riwflifi,  only  cmeiiod^,  that  b  to  say,  it 
is  in  ({oadriayllabic  inatead  «f  octeqrllahic  rtnu.  A  Utter  and 
caustic  satire  upon  women.  It  puipotta  to  be  a  true  history— the 
history  of  the  poet  himself  and  oif  bis  three  unhappy  marriages 
in  partictdar.  Notwithstanding  its  author's  allegations,  how- 
ever, the  Libre  de  Us  dones  is  mostly  fiction;  but  it  derives  a 
very  piquant  interest  from  its  really  authentic  clement,  its 
vivid  picture  of  the  Valencia  of  the  15th  century  and  the  details 
of  contcmjxjrary  manners.  After  this  bright  j>eriod  of  efiBorcs- 
ccncc  Catalan  poetry  rapidly  faded,  a  decline  due  more  to  the 
force  of  circumstances  than  to  any  fault  of  the  poets.  The 
union  of  Aragon  with  Castile,  and  the  resulting  predominance 
of  rairtliian  throughout  Spain,  inflicted  a  death-blow  on  Catalan 
Uteratae,  eqiedally  on  ita  artistic  poetiy,  a  Und  «f  oonpodtiea 
more  ready  than  any  other  to  avaO  hsdf  of  the  tifaunphant 
idiom  which  soon  came  to  be  regarded  by  men  of  letters  as  the 
only  noble  one,  and  alone  fit  to  be  the  vehicle  of  elevated  or 
relined  thoughts.  The  fact  that  a  Catalan,  Juan  Boscaa, 
inaugurates  in  the  Caslilian  language  a  new  kind  of  poetry, 
and  lliat  the  Castilians  themselves  regard  him  as  the  head  of  a 
school,  is  important  and  characteristic;  the  date  of  the  publica- 
tion of  the  wetks  of  Boacui  (1543)  maika  the  end  of  Catabm 
poetry. 

The  earliest  prose  works  in  Catalan  are  later  than  the  poems 
of  the  oldest  Catalan  tnmhadoon  of  the  PMvencal  school; 
these  prose  wiitings  date  no  furtluT  ba^  tbui  the  Am*«# 

close  of  the  13th  century,  but  they  have  the  advan- 
tage of  being  entirely  original.  Their  language  is 
the  very  language  of  the  soil  which  we  .see  ap]>caring  in  charters 
from  about  the  time  of  the  accession  of  James  I.  (1J13).  This 
is  true  especially  oi  the  chronicles,  a  little  less  so  of  the  other 
writings,  which,  like  the  iK>ctry,  do  not  escape  the  influence  of 
the  more  polished  dialect  of  the  country  to  the  north  of  the 
Pyrenees.  Its  chronicles  are  the  best  ornament  of  medieval 
Catalan  prose.  Four  of  them — that  of  James  I.,  apparently 
reduced  to  writing  a  little  alter  Ua  death  (seTt)  iridi  the  h^ 
of  memoirs  dictated  by  hlmaeIfdDibigliiBllfetfme;t1iatofBeniat 
Desclot,  which  deals  chiefly  with  the  reign  of  Pedro  III  of  Aragon 
(1276-1286);  that  of  Ramon  Muntancr  (first  half  of  the  i4tb 
century),  relating  at  length  the  cx])cdition  of  the  Catalan  corn- 
puny  to  the  Morea  and  the  conquest  of  Sardinia  by  James  II.; 
t;nally  that  of  Pedro  IV.,  the  Ceremonious  (1335-1387),  genuine 
commentaries  of  that  astute  monarch,  arranged  by  certain 
officials  of  his  court,  notably  by  Bemat  DescoU — these  four 
works  an  disfingniihfd  alike  by  the  artistic  skill  of  their 
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narration  and  hy  the  qimlity  of  their  language;  it  would  not  be  too 
much  to  liken  thcic  Catalan  chroniclers,  and  MuntanerespccialJy, 
to  \'illchardouin,  Joinvillc  and  Froissarl.  The  Doctor  Illurr.i- 
natus,  Raymond  Lully,  whose  acquaintance  with  Latin  was 
very  poor — his  philosophical  works  were  done  into  that  language 
by  his  disciples — wrote  in  a  somewhat  Provencalixcd  Catalan 
various  moral  and  propagandist  works — the  romance  Blanquerna 
in  pnise  of  the  solitary  life,  the  Libre  de  Us  maraveOes,  into 
wbteh  il  intfoduced  a  "bestiaiy"  taken  by  the  author  from 
Kalihtk  ami  JHrnuh,  and  the  LUn  dd  «rde  de  eauMeriot  a 
manual  of  the  perfect  knight,  besides  a  varfety  of  other  treatises 
8n<l  opustula  of  minor  imp<jrfancc.  The  majority  of  the 
wriiinKs  of  Lully  exist  in  two  versions— one  in  the  vernacular, 
which  is  his  own,  thcothi  r  in  Latin,  originating  with  his  difciplcs, 
who  drsirc<l  to  give  rurnnry  throughout  Christendom  to  thc'r 
master's  tc,'>.(;liinf;s.  Lully  who  was  very  fxijjul.ir  In  the  lay 
world,  although  the  clergy  had  a  low  opinion  of  him  and  in  the 
15th  century  even  set  themselves  to  obtain  a  condemnation 
of  his  works  by  the  Inquisition — had  a  rival  in  the  person  of 
FtMBoeach  Ximenex  or  Eximeniz,  a  Franciscan,  bom  at  Gerona 
some  time  alter  1350.  His  CrtsUA  (printed  in  1483}  b  a  vast 
encyclopaedia  of  theology,  morals  and  politics  for  the  use  of  tlx 
laity,  supplemented  in  various  aspects  by  his  three  other  works — 
Vida  de  Jesucriil,  Libre  del  angels,  and  Libre  de  les  dimes;  the 
last  namii),  whit  h  is  at  once  a.  IxKjk  of  devotion  and  a  manual 
of  domestic  ecunomy.  contains  a  numlier  of  curious  details 
as  to  a  Catalan  wonum's  manr.cr  of  life  and  the  luxury  of  the 
period.  I.ully  and  Lximeniz  arc  the  only  Catalan  authors  of 
the  14th  century  whose  works  written  in  a  vulgar  tongue  had 
the  honour  of  being  translated  into  French  shortly  after  their 
appearance. 

We  liave  chiefly  tranalatoa  and  historians  in  the  15th  caitniy. 
Antooi  Canals,  a  DoBunican,  wlm  belongs  also  to  tlie  previous 
century,  translates  into  Catalan  N'alerius  Masimus  and  a  treatise 
of  St  Bernard;  Bemat  Metge,  himself  well  versed  in  Italian 

literature,  presents  some  u?  its  great  masters  to  his  countrymen 
by  translating  the  Griididii  uf  I'etriireh.  and  also  hy  composing 
Lo  Sompni  ("The  I)rearn  "1,  in  which  tlie  inllueiicc  of  Dante, 
of  Boccaccio,  and,  generally  s))eaking,  of  the  Italy  of  the  13th 
and  14th  centuries  is  very  (lerceplible.  The  Feyts  d'armes  de 
Cataiunya  of  Bemat  Boades  (d.  1444),  a  knightly  chronicle 
brought  to  a  dose  in  1420,  reveals  a  spirit  of  research  and  a  con- 
adcatiouanen  in  tlie  sekction  ol  materials  which  are  truly 
semaikable  for  the  age  in  which  it  was  written.  On  the  other 
hand.  Pen  Tomich,  in  his  HUtoriet  i  conqueOes  del  reyalme 
d'Aragt  (1448)1  carries  us  bock  too  much  to  the  manner  of  the 
medieval  chroniclers;  his  credulity  knows  no  bounds,  while  his 
style  has  altogether  lost  the  naive  charm  of  that  of  Muntaner. 
To  the  list  of  tiuthurs  who  repre>eiu  the  leading  tendencies  of 
the  literature  of  the  15th  century  we  must  add  the  name  of 
Johanot  Martorell,  a  Valencian  author  of  three-fourths  of  the 
oekbrated  romance,  Tirant  lo  blutuh  (finished  in  1460  and 
pciuted  In  1490),  which  the  reader  has  nowadays  some  ciitTiculty 
in  rcgudinc  u  that  "  treasury  of  content "  whidi  Ceivantes 
triU  have  it  to  be. 

With  the  loss  of  political  was  bound  to  coincide  that  of  literary 
Indcficndeace  in  the  Catalonian  countries.  Catalan  fell  to 
the  rank  of  a  patois  and  was  written  less  and 
less;  lettered  [uTsons  ceased  to  cultivate  it,  and 
the  u|i|  r  t  la  pses,  esjwcially  in  Valencia,  owing  to  the 
proximity  of  Castile,  soon  alTectcd  to  make  no  further  use  of  the 
local  s|>eech  except  in  familiar  conversation.  The  16th  century, 
in  fact,  furnishes  literary  history  with  hardly  more  than  a  single 
poetatall  worthy  of  the  name — I'ere  Serafl,  someof  whose  pieces, 
in  the  style  of  Auaas  March,  but  leas  obscars,  an  fnoef ul  enough 
and  deicm  to  Hve;  hb  poen*  imt  pcfavtied  at  Baredona  in 
156$.  Prase  is  somewhat  better  represented,  but  scholars  alone 
persisted  in  writing  in  Catalan — antiquaries  and  historians  like 
Miquel  Carljonell  (d.  i i  v  ^  romi):lcr  of  the  Chroniqun  d(  Espanyii 
(printed  in  1547),  FraiiceMli  'I'.irafa,  author  of  the  Cronioi  de 
cavaiien  mldl'Dts,  Anton  Beutcr  and  some  others  not  so  well 
known.  In  the  17th  and  i8lh  centuries  the  decadence  became 


Still  more  marked.  A  few  scattered  attempts  to  restore  to 
Catalan,  now  more  and  more  neglected  by  men  of  letters,  some 
of  its  old  life  and  brilliance  faileil  miserably.  Neither  Hieronim 
Pujades,  author  of  an  uniinished  (.'oronita  uniwrsiii  dd  printipu! 
dr  C'.iliiiuiry,!  B.irc<li.jii;i,  i6ckj),  nor  even  \  iLi'nt  (iareia,  rector 
of  Vallfogona  (15^12-1623),  a  verse-writer  by  no  means  destitute 
of  verve  or  humour,  whose  works  were  pubBahad  in  1700  Oder 
the  quaint  title  of  La  Armonia  del  Parndt,  ma  numerosa  en  las 
poesias  varias  dd  aUanl  del  eel  poetic  lo  Dr  ViteHi  Gaincw,ud  whose 
litenry  talent  and  otiginali^  have  been  fKBtfy  oaggerated  by 
the  Catalans  of  the  prasent  day,  oouM  induce  Ms  countrymen  to 
cultivate  the  local  idiom  once  more.  Sermons,  lives  of  saints, 
a  few  works  of  devotion,  didactic  treatises  and  the  like  are  all 
that  was  written  hencefcrlh  in  Catalan  till  the  beginning  of  the 
loth  century.  Writers  who  were  Crt.alan  by  birth  had  so 
completely  unlearned  their  mother-tongue  that  il  would  have 
seemed  to  them  quite  inappropriate,  and  even  ridiculous,  to 
make  use  of  it  in  serious  works,  so  profoundly  had  Castilian 
struck  its  roots  in  the  eastern  provinces  of  ^min,  and  so 
thoroughly  had  the  work  of  assimilation  been  carried  out  to 
the  advantafle  of  the  oftdal  langtiay  of  the  court  and  oi  the 
government. 

In  1814  appeared  the  GramAtica  y  apohgia  de  la  Uengua 
Catkalara  of  Joseph  ?au  Ballot  y  Torres,  which  may  be  con- 
sidered as  marking  the  origin  of  a  genuine  renaissance  ffgyi^^at 
of  the  grammatical  and  literary  study  of  Catalan,  cetmlam 
Although  the  author  avows  no  objei !  iH-yjiiii  the  Language 
purely  practical  one  of  giving  to  strangers  visiting  '^^^^^ 
Barcelona  for  commercial  purposes  some  knowledge 
of  the  language,  the  enthusiasm  with  which  he  sings  the  praises 
of  Usmotlwr-tongue,  and  his  appended  caulogue  of  worlu  which 
have  appealed  in  it  rinoe  the  time  of  James  I.,  show  that  this 
was  not  his  only  ahn.  bi  point  of  fiKt  the  book,  wfaidi »  entitled 
to  high  consideration  as  being  the  first  systematic  Catalan 
grammar,  written,  too,  in  the  despised  idiom  itself,  had  a  great 
inlluenee  on  the  authors  and  literary  men  of -the  [irintipaliiy. 
L'n<ler  the  iniluence  of  the  new  doctrines  of  romanticism  twenty 
years  liad  not  pa.s.sed  before  a  number  of  attempts  in  the  way 
of  restoring  the  old  language  had  made  their  appearance,  in  the 
shape  of  various  poetical  works  of  very  unequal  merit.  The 
Ot/u  d  111  palria  (1S33)  of  Buenaventura  Carlos  .\ribau  is  among 
the  earliest  if  not  actually  the  very  ilrst  of  these,  and  it  is  also 
one  of  the  best;  the  modem  Catalan  school  hH  produced  few 
poems  mon  inspired  or  noia  correct.  Following  in  the  Btc|iB 
of  Aribau,  Joaquin  Rubb  y  Ors  (Lo  Cayter  del  IMregaH, 
Antonio  de  Bofarull  (Lo  CMejador  de  Moncida),  and  soon 
afterwards  a  niimlKT  of  other  versifiers  took  up  the  lyre  which 
it  might  have  been  Iiared  was  ne\er  to  sound  again  since  it  fell 
into  the  hands  of  ,\ii/ias  March.  The  nio\  enui;t  spread  from 
Catalonia  into  other  provinces  of  the  ancient  kingdom  uf  Aragon ; 
the  appeal  of  the  Catalans  of  the  principality  was  responded  to 
at  Valencia  and  in  the  Balearic  Isles.  Later,  the  example  of 
Provence,  of  the  felibritge  of  the  south  of  France,  accelerated 
still  further  tliia  renaiaianoe  movenent,  which  received  official 
recognition  in  1859  by  the  craukm  of  tie  jocks  fioraU,  in  which 
prizes  arc  given  to  the  best  competitors  in  poetry,  of  ■mbam 
some  succeed  in  obtaining  the  diploma  of  mesire  en  gay  saber. 
Il  is  of  course  im[M)s.sil.ile  to  foresee  the  future  of  this  new  Catalan 
literature — whether  it  is  indeed  destined  for  that  brilliant  career 
which  the  Catalans  themselves  anticipate.  In  spite  of  the 
unquestionable  talent  of  poets  like  Mariano  Aguil6  (Majorca), 
Teodoro  Llorente  (b.  1836;  Valencia),  and  more  especially 
Jacinto  Verdagucr  {1845-1903),  author  of  an  epic  poem  Atidn- 
Hda  and  of  the  very  fascinating  Canls  mislieks,  it  is  by  no  means 
certain  that  this  lenaisaance  of  a  fuovindal  literature  will  be 
permanent  now  that  the  general  tendency  throui^ut  Europe 
is  towards  unity  and  centralisation  in  the  matter  of  language. 
At  all  events  it  woidd  be  weU  if  the  language  were  some- 
what more  t"ixcd.  and  if  its  writers  no  longer  hesitated 
between  a  pretentious  archaism  and  the  incorrectness  of  vulgar 
colloquirdism  Some  improvement  in  this  respect  is  discernible 
in  the  poems  of  Joan  Maragail  (b.  iMo),  the  lyrical  verse  of 
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Apeles  Mestre  (b.  1854),  the  fiction  of  Xarcis  Oili-r  and  Santiago 
Rusiflol,  as  also  in  the  dramas  of  Angel  Guimeri,  and  ii  the 
process  be  continued  thm  may  be  »  fntiue,  M  well  as  a  post, 
ior  Catalan  literature. 

BiBLioGRAPHT— Joa6  Rodriguex,  Bibiioteca  valentitta  (Valencia, 
'747);  Vicente  Ximeno,  ExHiores  del  reyno  de  Valencia  (2  vols., 
Valencia.  1747-1749);  juste  Pastor  Fustir,  liihUoirt,i  valinciana 
(2  vols.,  WiicntiA,  1827-1H30);  Felix  Torres  Amat.  Memoiras  para 
ayudar  a  jormar  un  diccionario  criiico  de  los  escriloret  talalanes 
ibarcelona,  l8;}6),  wiih  a  «upp'ement  by  I.  Corminas  (Burgos,  1849); 
F.  R.  Camboulin,  Essai  sur  I  kutoire  it  M  liMnture  calatane  (Paris, 
1858);  M.  Mili  y  FuntanaU,  Deios  Trtnadora em  EipaHa  (Barcelona 
1861),  and  studies  inc!udcd  in  his  Obras  compielas;  E.  Cardona,  De 
la  Antica  literalura  (oUtlana  (Naples,  18H0J;  A.  Mnrfl  Faiio, 
"  Katalaniache  Litteratur,"  in  the  second  volume  of  the  Grundnss 
der  romanischen  Phiioiotie,  pt.  ii..  iitnl  Oikd^ifiue  d(\  munu-icrili 
upapioli  etportU[ais  de  la  btbiiolhi^ue  nationaie  (Paris,  1881- 1892); 
V.  M.  O.  Dcnk,  Einfuhrunt  in  dtt  Gesckiehit  i»  aUtaialttnucMH 
Litttraiur  (Munich,  1893);  J.  Maaa6  Tonenta,  Jfomucnte  calo/aiu 
dt  la  biiiioUea  naciomil  de  Madrid  (Barcelona,  1896).  For 
the  modem  period  lee  Joaquin  Rubi6  y  Ors,  Awr  reseHa  del 
actual  renacimietUo  de  la  Ifeua  y  literalura  calaJanat  (2  vols., 
Barcelona,  1880);  F.  M.  Tubino,  Ilisloria  dfl  reiuutmienlo 
(ontonpftrdneo  rn  CatnluAa,  Baleares  y  Valencia  (.Madrid,  l8Wo); 
.\  lie  Moliii-".  /':.  ( mwiirii)  biog^rdjico  y  btbtioi^rdfico  de  escrilores 
V  ariislas  calalanes  del  sig^o  xix.  (Barcelona.  1891-1896): 
E.  Toda,  La  Poesfa  ealalatM  d  Sardenya  (Baicdomu  1M8). 
Important  articles  by  P.  Meyer,  A.  Thomas,  A.  Fagti,  J.  Ma<s6 
Torrents,  A.  Mord-Patio  and  others  appear  from  dflie  to  time 
in  Romania,  the  Revm  des  langues  romanes,  the  RtHH  kbpttltique, 
dbe  Retitta  calalana  and  other  special  periodkrals. 

(J.  F.-K.;  A.  M.-Fa.) 

■FALATUIt  OBOROBi  tbe  name  taken  by  Geonse  BurUtirdt 
(1484-1543),  ■&  important  fignie  in  the  hittocy  «f  tke  RcJcmna- 
tioD,  who  «u  bom  «B  the  t7tli  ol  Jawiaiy  1484,  at  Spalt 
(whence  he  aaaiuDed  tbe  name  Spahtiiitn),  near  Ntticmberg, 

where  his  father  was  a  tanner.  He  went  to  Nuremberg  for  his 
education  when  he  was  thirteen  years  of  age.  and  soon  afterwards 
to  the  university  of  Lrfurt.  where  he  took  iiii  li;ii;lulor's  degree 
in  14QQ.  There  he  attracted  the  notice  of  N  ikolaus  Marschalk,  the 
most  influential  professor,  who  made  Sjud.uin  his  amanuensis 
and  took  him  to  the  new  university  of  Wittenberg  in  1502.  In 
tSOS  Spalatin  returned  to  Erfurt  to  study  jurisprudence,  was 
—oMwwMMMiiMl  lo  Coniad  Mutiamiu,  and  wu  wekxwied  by  tbe 
little  band  of  Geiaaa  htimMiwra  of  whom  Mntianu  wis  diief . 
His  friend  got  him  a  post  as  tcsdier  in  tbe  ncoasteiy  at 
Georgentbal,  and  in  1508  be  was  ordidned  priest  by  Bishop 
Johann  von  Laasphe,  who  ha<'  ordriine<!  Luther.  In  1500 
Mutianus  recommended  him  to  Fre<!eriek  III.  the  Wise,  the 
elc(  t<)r  of  S.LXu:i\  .  v.  lio  i  m ployed  him  to  act  a.s  tutor  to  his 
nephew,  the  future  elector,  John  Frederick.  Spalatin  speedily 
grinedthe  coiihdencc  of  the  elector,  who  sent  him  to  Wittenberg 
in  I  SI  I  to  act  as  tutor  to  his  nephews,  and  procured  for  him  a 
canon's  stall  ia  AlteabniH^.  In  ijia  the  elector  made  him  his 
Hbmrian.  He  was  piomoted  to  be  court  chaplain  and  secietary, 
sad  toA.  chsige  of  all  the  elector's  private  and  public  corre- 
spondence. His  solid  scholanhip,  and  especially  hb  unusual 
mastery  of  Greek,  made  him  indispensable  to  the  Saxon  court. 

Spalatin  had  never  cared  for  thcolop>',  and.  although  a  priest 
and  a  preacher,  ha<l  been  a  mere  humanist.  How  he  first 
became  acquainted  with  Luther  it  is  in. possible  to  &a\ — riru 
bably  at  Wittenberg;  but  the  reformer  from  the  first  e.\ercise<l 
a  great  power  over  him,  and  became  his  chief  counsellor  in  all 
monl  and  religions  matters.  His  letters  to  Luther  have  been 
lost,  but  E^ttho's  answers  remain,  and  are  extremely  interesting. 
Tbeie-  is  scaieeiy  any  faa  in  the  opening  history  of  the  Re- 
formatlott  which  b  not  connected  hi  some  way  with  Spalatin's 
name.  He  read  Luther's  writings  to  the  elector,  and  translated 
for  his  benefit  those  in  Latin  into  Clerman.  He  accompanied 
Frederick  to  the  Diet  of  .\ugsburg  in  1518,  and  shared  in  the 
negotiations  with  the  papal  legates.  Cardinal  Cajct.m  .iiid  Karl 
von  Miltitz.  He  was  with  the  elector  when  Charles  was  >  husi  11 
emperor  and  when  he  was  crowned.  He  was  with  his  master 
at  the  Diet  of  Worms.  In  short,  he  stood  beside  Frederick 
as  his  conthkntial  adviser  in  all  tbe  troubled  diplomacy  of 
the  ea^sr  ycata  of  the  ftcformatloa.  Spahktb  would  have 
distBiilflil  Lather  again  sad  sgsla  from  pnbUsbing  books  at 


engaging  in  overt  acts  against  the  Papacy,  but  when  the  thing 
was  done  none  was  so  ready  to  translate  the  book  or  to  justify 
the  act. 

On  the  death  of  Frederick  the  Wise  in  1535  Spalatin  no  longer 
lived  at  tbe Ssaon  court.  But  he  attended  the  uqwiial  diets,  sad 
was  the  coBstaat  and  valued  adviser  of  the  decten,  JiAn  aod 
John  Frederidc.  He  went  into  leskience  as  canoo  at  Altenbuig, 

and  incited  the  chapter  to  institute  reforms  somewhat  unsuccess- 
fully. He  married  in  the  same  year.  During  the  later  portion 
of  his  life,  from  1526  onwards,  he  was  chiefly  engaged  in  the 
visitation  of  churches  and  schools  in  electoral  Saxony,  reporting 
on  the  confiscation  and  application  of  ecclesiastical  revenues, 
anil  he  was  asked  to  undertake  the  same  work  for  Albcriine 
Saxony.  He  was  also  [xmuineni  visitor  of  Wittenbog  Univer- 
sity. Shortly  before  his  death  he  fell  into  a  state  of  profound 
mdancholy,  and  died  «n  the  16th  of  January  1545,  at  Altenbuig. 

Spalatin  left  behind  him  a  \^t^c  numW-T  uf  litrr.»r>  reni-uii^, 
both  published  and  impuUbbed.  Mis  original  writings  arc  almost 
all  historical.  Perhaps  the  most  important  of  them  are:  Atmakt 
reforpiationis,  editfd  by  E.  S.  Cyprian  (Leipzig.  1718;;  and  "  Das 
Leben  und  die  Zeitgcschichtc  Fricdrichs  des  V\eisen,"  published  in 
Georg  SpaSatins  Jhstoriicher  Nachfoss  und  Briefc,  ctlite<l  by  C.  G. 
Neudcckerand  L.  PR-ller  (Jena,  if*.=ii  ).  .'\  list  of  them  mav  be  found 
in  A.  S»-elheim's  George  Spalatin  al>  iurhy  Historiographer  (1876). 
There  is  no  good  life  of  Spalatin.  nor  c^m  there  be  until  his  letters 
have  lieen  collected  and  edited,  a  work  still  to  be  done.  Tliere  is 
an  exrellcnt  article  on  Spalatin,  however,  by  T.  Kolde,  in  llcrzog- 
Hauck,  Realenc-Mopddi.;  Bd.  xviii.  (1906). 

IPAL&TOi  or  SPiOJuno  (Scibo-Craatian  or  SpUti, 

an  ^inopal  dty,  and  tlw  oeatie  of  an  admhiistTatiwe 

district,  in  Ddmstfa^  Aostiia,  and  on  the  Adriatic  Sea. 
Pop.  (1000),  of  town  and  commune,  27,19^;  chiefly  Serbo- 
Croatian,  and  almo.n  exclusively  Roman  Catholic.  Spalato 
is  situated  on  the  seaward  side  of  a  peninsula  between 
the  Gulf  of  Brazza  and  the  (iulf  of  S.-iJona.  Though  not 
the  capital,  it  is  commercially  the  most  important  city  in 
Dalmatia  and  carries  on  an  extensive  trade  in  wine  and  oil. 
It  is  a  port  of  call  for  the  Austrian  Lloyd  steamers,  and  communi- 
cates by  rail  with  Scbenico,  Knin  and  Sinj.  Spalato  has  a 
striking  searfront,  in  which  the  leading  feature  is  the  ruined 
facade  of  thegieat  pslace  of  Diocletian,  to  which  the  city  owes 
its  ori^  A  large  part  of  Spalato  is  actually  within  the  Umit 
of  the  palace;  and  many  modem  houses  arc  built  against  its 
ancient  w:lIIs  am!  itKorporatc  fiarts  of  them,  not  only  on  the 
inner  but  also  on  ihe  outer  side.  This  [>alace  wa.s  erected  between 
S  M.  2r.]0  and  310.  In  ground  plan  it  is  almost  a  sijuare,  with  a 
qu.odrangtilar  tower  at  each  of  the  four  corners.  It  covers 
acres.  There  were  originally  four  principal  K^tes,  with  four 
streets  meeting  in  the  middle  of  the  quadrangle,  after  the  Style 
of  a  Roman  camp.  The  eastern  gate,  «t  Porta  Acacs,  is 
destroyed,  but,  thougb  tbe  side  towms  axe  gone,  the  westein 
gate,  or  Porta  Feme,  sad  the  mab  cntiaace  of  the  boilding, 
the  beautiful  PoTta  Aurea,  in  the  north  front,  are  still  in  fairly 
goo<l  preservation.  The  streets  are  lined  with  massive  arcades. 
The  vestibule  now  forms  the  IMazza  del  Duomo  or  cathedral 
square;  to  the  north-east  of  this  lies  the  temple  of  Jupiter, 
or  perhaps  the  mausoleum.  This  has  loiij;  been  the  cathedral 
of  St  Doimo  or  Domnius,  small  and  dark,  but  notenorihy  for 
its  finely  carved  choir  stalls.  To  the  south-cast  is  Ihe 
tcmi^c  of  Acscubpius,  which  served  originally  as  a  kind 
of  court  chapel,  and  has  loDtg  been  tssnsfoimed  into  a  bap- 
tistery, h  beautiful  Romsnesque  carapuile  waa  added  to 
the  baptistery  in  the  14th  and  isth  centuries.  Arcfaitectnially 
the  most  important  of  the  many  striking  features  of  the  palace 
is  the  arrangement  in  the  vestibule  by  which  the  supporting 
arches  spring  directly  from  the  capitals  of  the  large  granite 
Corinthian  columns.  This,  as  far  as  the  known  remains  ol 
ancient  art  arc  concerned,  is  the  first  instance  of  sncli  a  method. 

The  ruins  of  Salona  or  Salonae,  lying  about  4  m.  north-cast  of 
the  palace,  were  chiefly  exhumed  during  a  series  of  excavations 
undertaken  after  tbe  visit  of  tbe  emperor  Fiands  I.  in  18 18. 
Rcsesrdi  was  catried  on  t«gukrly  from  tSn  to  1837,  and  agun 
itvat  t84s  to  185%  It  was  aftetwaids  nsumed  at  Interrab 
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niitfl  1877,  when  tiw  cnmtloB  eonadtUe  mn  craiit«d  aa 
uaudittlMridjrby  UMAnttriufovMBniant.  Mugr  diwavcika 
Here  made,  inclMidlin  ^  luini  of  a  tluatre,  anphithestre,  dty 
walb  and  gatei,  baths,  aqueducts,  pagan  and  OuiBtian  cemeteries, 

basilicas  and  many  fragments  <A  houses  and  aiches.  Profesaor 
F.  Bulid,  who  had  charge  of  the  work  and  of  the  museum  at 
Spalato,  reportfi!  in  tS,;,.;  that  the  fiilli-r-ion  of  minor  ohjccts 
comprised  "  20^4  insLriplion;.,  3S7  stuiplurc::i,  17O  archileclural 
pieces,  1548  fragments  or  objects  of  terra-cotta  and  vases, 
U43  objects  of  glass,  3184  of  metal,  qjq  of  bone,  izjq  gcois, 
128  objects  from  prehistoric  times,  and  15,000  coins"  (Munro, 
p.  244).  These  are  preserved  in  the  museum.  One  vase,  of 
Corinthian  workmanship,  dates  from  the  6lh  century  B.C.;  and 
many  of  the  early  Christian  relics  are  of  unusual  interest.  The 
so-called  "  cyctopcan  "  walls,  mortarless,  but  constmcted  of 
Mali/  squared  and  fitted  blocks,  are  probably  of  Roman  work- 
manshipb  Jadcson  suggests  that  perhaps,  like  the  long  walls 
at  AtboM,  they  were  intended  to  unite  the  dty  with  iu  port. 

Sabaa  under  Uw  car^  Kanan  vapmm  was  one  of  the  chief 
ports  «f  the  Adriatic,  on  ooe  of  the  most  centml  sites  hi  the 
Roman  worid.  Made  a  Roman  ooloQy  after  fu  second  capture 
by  the  KMnaw  (78  B.C),  It  appears  as  Celsnis  MtrHa  JnUo  and 
Cotonia  CtamHa  Augtultt  Pia  Vtkwunm,  and  bean  at  different 
periods  the  titles  of  rapMUa,  comxntus,  pulropotif,  prat/fdura 
and  prattorium.  Diocletian  died  in  313;  and  l>cfore  long  the 
city  became  an  episcopal  sec,  with  St  Doimo  as  its  fir^t  bishop. 
The  pal.icc  was  transformed  into  an  imperial  cloth  fiittory,  and, 
as  most  of  the  workers  were  women,  it  bccimo  known  as  the 
gvndtcium-  Sa'iona  was  several  limes  i:ikcn  and  retaken  by  the 
Goths  and  Iluns  before  630,  wlien  il  was  sacked  and  nc.irly 
destroyed  by  the  Avars.  Its  inh.idit.mis  tied  to  the  Dalmatian 
islands,  but  returned  shortly  afterwards  to  found  a  new  city 
within  the  wails  of  the  palace.  Salona  itself  was  not  entirely 
deserted  until  the  close  of  the  12th  century.  In  650  the  papal 
legate,  John  of  Ravenna,  was  created  tushop  of  Spalato,  as  the 
new  city  was  named.  "  Spalato,"  or  "  Spalatro  "  (a  very  old 
spelling),  was  long  regarded  as  a  corruption  of  Saionae  Palalium; 
but  its  true  origin  is  doubtfuL  The  most  ancient  form  is 
itjfafattim,  uaediBtbe  loth  eeatuqr  by  Omstantine  Fwphyio* 
gH^tnt.  SfdlaAtim,  SpalaAnm  and  Sfdalnm  an  eaily 
variants.  In  a  few  yean  Spalato  became  an  ardibishopric, 
and  its  balden  were  netiopolitanB  of  all  Dalmatia  until  1033. 
In  1 105  Spalato  became  a  vassal  state  of  Hungary;  in  1317  it 
revoked  to  Venice;  in  1357  it  returned  to  its  allegiance.  It 
wiis  ruled  by  the  T?osnian  king.  Tvrtko,  from  1390  to  1391;  and 
in  1403  the  famous  and  powerful  Bosnian  prince,  Hrvojc  or 
Harvoye,  received  the  dukedom  of  Sjj.-ilato  from  Ladi^laus  of 
Naples,  the  claimant  to  the  Hunjsarian  throne.  In  1413.  after 
the  overthrow  of  Ladislaus  by  the  emperor  Sigismund,  Hrvojc 
was  banished;  hut  a  largo  orlaponal  tower,  the  Torre  d'Harvoye, 
still  bears  his  name.  Spalato  received  a  Xenelum  garrison  ir. 
1420,  and  ceased  to  have  an  independent  history.  The  castle 
ttid  dty  walls,  erected  by  the  Venirtiaiw  between  1645  and  1670 
warn  dismantled  after  1807. 

See  T.  G.  Jackson,  Dalmalin,  the  Quarnrro  and  Islria  (Oxford, 
1887);  and  E.  A.  Fn-cman,  Subjtct  and  Stithhour  Lcndi  0}  Venice 
(Uindon,  t88l).  for  a  general  de»cripti<iii  <il  Sjialalu.  ila  antiquities 
and  history.  A  valuable  account  of  (he  rew.-.irches  at  Salona'  is 
given  in  R.  Munro,  Bosnia-Uerzegovina  and  DattiMic  (London, 
1900;.  There  are  two  niaRnificontly  illustrated  volumes  which 
deal  with  Diocletian's  palace:  R.  Adam.  Kuins  of  the  Palace  of 
tke  BmperoT  DiocUlian  al  Spalatro,  in  Daimatui  (London,  1764), 
enRnivings  by  Hartiiluzzi:  and  L.  J.  Cassas  ami  J.  I  .ivall^e,  Voyage 
pittore\(VAe  ft  hislorique  df  I'Istrie  ll'arir.,  l-^o.';.  The  Dalmatian 
chronicles,  reproduce*!  by  (',.  I.ncio  in  his  De  regno  Dalmatiae  el 
Croatiae  (Amsterdam,  lOWi),  ii>c:lude  wveral  which  deal  special! v 
with  Salona  and  Spalato.  The  most  important  is  the  Histt>ri<i 
lalMUanortm  ponHfiam  «t  tpalttlauimm,  by  Thonas,  aichdcacun 
of  Spalato  (mo-iatt). 

IPALDINO.  WILUAM  (1800-1.^50),  British  author,  was 
bom  in  .■\berdccn  on  the  22nd  of  May  iSog.  He  was  educated 
at  the  grammar  school  there  and  at  Marischal  College,  and  he 
went  in  1830  to  Edinburgh,  where  he  was  called  to  the  bar  in 
1833.   In  tbat  year  he  pobUihed  a  iMtr  m  SMbsr^eareV 


AuOtrddp  t^tkttm  Ntik  Kmimm  (iqnnicd  for  tka  Mdr 
Shakapcn  Sadeiy  in  1S76),  «Mcli  attnctad  the  aotioe  of 
Jefiqr,  wbo  invited  SpaJiBng  to  coatribate  to  the  BUmbir^ 
JMem.  IU  also  spent  sane  tine  b»  Italy,  and  in  1841  pub- 
lished Itaiy  Mtd  tilt  Ilalitm  Idandt  fnm  Ike  BarUest  Ages  to  the 
Present  Tifue.  He  occupied  the  chair  of  rhetoric  in  Edinburgh 
University  from  1840  to  1S45,  when  he  was  appointed  prof<  ^vir 
of  logic  in  the  university  of  St  Andrews,  a  post  which  he  held  till 
his  death  on  the  i6th  of  November  1859. 

Besides  contributions  to  the  Edinburgh  Revitv,  BUukwood's 
litt^akm  and  the  eighth  edition  of  the  Emydopaidia  Bniannua, 
he  was  the  autiior  of  a  concise  History  af  Enpish  LitenitUTe_(\>sii). 

SPALDING,  a  market  town  in  the  Holland  or  Spalding  parlia- 
mentary division  of  Lincolnshire,  England,  on  the  river  WcUand, 
and  on  the  Great  Northern  and  Great  Eastern  railways,  93  m. 
N.  from  Ixmdon.  Pop.  of  urban  district  (ir^oi),  9385.  ThetoWB 
is  the  centre  of  a  rich  agricultural  district.  Hie  parish  church  of 
St  Mary  and  St  Nicholas  was  built  in  1284  and  is  of  peculiar  con* 
struction,  having  four  aisles  to  the  nave.  It  b  nafatly  Decanted 
in  style.  The  adjoinbig  huiy  cfaapd  (St  Maiy  and  St  llwiBaa 
ft  BMket)  w«  built  ni  1315;  in  1388  it  was  appropriated  far 
the  grammar  school  endorod  in  isM  by  John  Bluke  8Dd  afdn 
in  1 5SS  by  John  Gamlyn.  A  new  gnmmar  acfaoot  was  erected 
in  iKHi.  There  are  several  modem  churches  and  chapels,  a  corn 
exchange,  a  Christian  association  and  literary  institute,  and  the 
Johnson  hospital  (1S81,  endowed).  The  existing  high  I  riil^-e 
over  the  Welland,  constructed  in  1838,  took  the  plaic  ol  a 
wooden  erection  dating  from  the  end  of  the  17th  century;  this 
l,-\st  was  built  on  the  site  of  a  Roman  bridge  of  two  arches, 
the  foundations  of  the  centre  pier  of  whieh  were  disclosed  when 
the  wooden  tiridge  was  constructed.  Trade  is  principally  agrictd- 
tural,  and  (here  is  considerable  watcr-traflic  on  the  Welland. 

Although  there  arc  no  traces  of  settlement  at  Spalding 
{Spaltnige)  before  late  Saxon  times  there  was  probably  a  village 
here  before  Thorold  the  sheriff  founded  his  cell  of  Crowland 
.Abbey  in  1051.  In  Domesday  Book  the  manor  issaidtobdoat 
to  Ivo  de  Taillebois,  who  possessed  a  mariwt  there  worth  40s., 
six  fisheries  ani  rent  from  salt-pans.  The  manor  was  afterwards 
gnnted  to  Aagen^aadlatet  bdoiiffd  to  Spalding  Priniy,  which 
retabied  It  until  at  the  mpprwiioin  ft  passed  to  the  Crown. 
Stephen  made  Spalding  Priory  free  of  toll,  while  John  gave  the 
moaks  fomt  ri^ts.  The  town  was  governed  by  the  prior's 
manorial  court,  and  never  became  a  parliancntaiy  or  nunicipal 
borough.  The  prior  obtained  the  grant  of  the  Friday  market 
in  1^4:,  and  in  iht-  reipr.  of  l^,^wa^d  I.  claimed  from  of  olr!  fairs 
on  the  least  of  Si  Nicholas  and  lifteen  days  following,  and  on  the 
vigil  and  octave  of  St  Cross.  In  more  modem  times  Spalding 
was  well  known  for  the  club  known  as  the  "  Gentleman's 
Society."  founded  in  1710  by  Maurice  JohijjQ:i.  which  met  once 
a  week  at  a  coffee-house  in  the  town  for  the  discussion  of  literaiy 
and  antiquarian  subjects,  and  numbered  anMMg  ItS  BMBbcn 
Newton,  Bentley,  Addison,  Pope  and  Gay. 

SPALLANZANI,  LAZARO  (1729-1799),  Italian  man  of  adence^ 
was  born  at  Scandiano  in  Modcna  on  the  lolh  of  January  1729, 
and  was  at  first  educated  by  his  father,  wbo  was  an  advocate.  At 
the  age  of  fifteen  be  was  sent  to  the  Jesuit  college  at  Rcggio  di 
Modcna,  and  was  pressed  to  enter  that  body.  He  went,  how- 
ever, to  the  univentty  of  Bologu,  when  hb  famous  ldaiiNMBaa» 
Laws  Basd,  was  prsfesaor  of  plvaics,  and  It  la  to  ho  tnlhiancia 
that  his  sdentific  hnpniae  hsa  been  usually  attributed.  With 
her  he  studied  natunl  pUloaoplqr  and  nathenatks,  and  gave 
also  great  attention  to  langnagea,  both  ancient  and  modem,  but 
soon  abandoned  the  study  of  law,  and  afterwards  took  orders. 
His  reput.Tt il':'.  ssKiii  '.viiiencd,  and  in  1754  he  became  professor 
of  logic,  mclaphysics  and  Greek  in  the  university  of  Keggio, 
and  in  1760  was  translated  to  Modcna,  where  he  continued  to 
teach  with  great  assiduity  and  succc-ss,  but  devoted  his  whole 
leisure  to  natural  science.  He  declined  many  offers  from  other 
Itahan  universities  and  from  St  Pelrrsburg  until  176H.  when  he 
accepted  the  invitation  of  Maria  Theresa  to  the  chair  of  natural 
history  in  the  university  of  Pavia,  which  was  then  being  reorgan- 
ised. He  also  became  doectar  of  the  museum,  which  be  greatly 
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eaiidMd  by  tht  wlhctfaia  of  Buy  joaraeyt  ■lone  Uk  shores 
of  the  MeditemtMan.  tn  178$  lie  was  iavftcd  to  Pkdua,  but 

to  retain  his  services  his  sovereign  douhlcd  his  salary  and  allowed 
him  leave  of  absence  for  a  visit  to  Turkey,  where  he  remained 
nearly  a  year,  and  made  many  observations,  among  which  may 
be  noted  those  of  a  copper  mine  in  Challii  and  oi  an  iron  mine  at 
Printipi.  His  return  home  was  almost  a  triumphal  progress:  at 
Vienna  he  was  cordially  received  by  Joseph  II.,  and  on  reaching 
Pavia  he  was  met  with  acclamations  outside  the  city  gates  by 
the  ttudenU  of  the  tuivetsity.  During  the  foUowing  year  hit 
ttudcDte  eiGeeded  five  hundnd*  ffii  tartegchy  in  theiiiftMge- 
ment  of  the  miiactiai«wciBediB4iiMMjaii,hataiariQciiliBveiti- 
gation  speedily  deiKd  hb  honour,  to  tin  iBtiriMtion  even  of 
his  acrusiTs  Tn  tvss  he  visited  Vcsmine  lad  the  volcanoes 
of  the  Lipari  Islainls  aiui  Sicily,  and  embodied  the  results  of  his 
researches  in  a  large  work  ( I'lcj/;.!;!  ulle  dtu  SicUie  ed  in  alcune 
purti  deW  Apennino),  published  four  yean  later.  He  died  from 
an  apoplectic  seizure  on  the  1 2th  oi  February  1799,  at  Pa  via. 

Mis  indefatigable  exertions  as  a  traveller,  his  skill  and  good 
forttuie  as  a  colleelor,  his  brilliance  as  a  teacher  and  expositor,  and 
his  keenness  as  a  controversialist  no  doubt  aid  larRely  in  .vrounting 
for  Spaitan/^ini's  exceptional  fame  anions;  liii  eniitctiiiKiniric  s;  yet 
crcatcr  qualities  were  b^  no  means  lacking.  His  lilc  w.t.s  one  of 
aioeMant  eefor  qiienioaiag  cl  aatiira  ea  all  aides,  and  his  many 
and  varied  woika  ell  bear  the  atamp  of  a  freah  and  original  genius, 
capable  of  stating  and  solving  problems  in  all  departments  of 
science — at  one  time  finding  the  tnic  explanation  of  "ducks  and 
drakes"  (formerly  attributed  to  the  elasticity  of  ft-ater)  and  at 
another  helping  to  lay  the  foundations  of  our  mtxlcrn  vuiranoloxv 
and  meteorology-  Hi''  main  di-coverieH,  hnwcvi  r,  wi  re  in  the  field 
of  phyiiolu^'v :  he  wrote  valualilc  and  suKKesitive  p^lpl■r;•^  on  respira- 
tion, on  tbc  senses  of  bats,  &c.,  while  he  ituide  exjx-rimcnts  i^l^fiii) 
to  disprove  tiw  occurrence  of  spontaneous  generation,  showing  in 
opposition  to  J.  H.  Needham  (1713-1781)  that  animalcules  Jid  not 
develop  in  vegetable  infusions  which  had  been  boiled  and  were 
kept  in  properly  closed  vessels.  His  great  work,  however,  is  the 
Dissrrliiliimt  de  fisica  animaU  e  vtgfUUf  (2  vols,.  1780).  Here  he 
first  interpreted  the  process  of  diges^iiin,  which  he  [;rij\ed  to  he 
no  mere  mechanical  process  of  tritURition,  hut  one  of  actual  solution, 
taking  place  primarily  in  the  stomach,  by  the  action  of  the  ipstric 
juice.  He  also  carried  out  important  researches  on  fertilization  in 
animals  (1780). 

SPAM  (from  O.  Eng.  spannan,  to  bind,  connect  together;  the 
word  is  of  general  occurrence  in  Teutonic  languages,  the  tdtinatc 
origin  being  the  toot  spa-,  to  extend,  stretch  out,  cf.  Gr.  vwi», 
to  dmw  out,  Lat.  spatium,  space),  a  distance  stretched,  the 
space  between  terminal  points.  The  word  was  fonneriy  used 
as  a  aeasuie  of  length-  io-36B  In.,  taken  fram  the  stretch  of 
the  fully  opened  hand  from  thtunb  to  little  finger.  The  term 
is  used  in  architecture  for  the  width  or  opening  of  an  arch  or 
arched  opening,  and  also  the  width  of  a  roof  hit vc  n  the  wall 
plates.  .\  "  sptM  roof  "  is  a  roof  having  two  sides  inclining  to 
a  centre  or  ridge,  in  oontradiitinctioD  to  a  "shed  loof  "  (see 
Shed). 

SP.\NDAn,  a  town  of  Germany,  in  the  Prussian  pro%ince  of 
Brandenburg,  at  the  confluence  of  the  Havel  and  Spree,  8  m. 
N.W.  of  Berlin,  of  which  it  is  practically  a  suburb,  on  the  main 
Uncs  of  raiiiray  to  Hanover  «id  Hamburg  respectively.  Pop. 
(i*8s),  31.463;  (189s).  SS.«»3;  (»90S).  70»*9S  (taeluding  a  garri- 
son of  about  5000).  The  town  has  of  recent  years  made  marked 
progress,  its  tnidc  being  enhanced  by  an  excellent  railway  service 
with  Berlin  and  improved  navigation  on  the  Havcl.  The 
fortifications,  which  were  strengthened  after  the  war,  1870-71, 
for  the  protection  of  the  arsenal,  have  been  razed  on  the  northern 
and  eastern  sides,  and  of  its  former  defences  none  remain  except 
the  citadel  and  a  line  of  works  along  a  ridge  of  hills  to  the  south 
of  the  town.  The  Julius  tower  in  the  citadel,  which  is  surrounded 
by  water,  contains  tbc  Imperial  war  treasure  (ReickskrUtssckais), 
—a  sum  of  (fifioojooo  in  gold,  lupt  in  readiness  f<w  any  wariike 
emergency,  and  reserved  from  the  rademnity  paid  by  France 
after  the  war  of  1870-71.  Spandau  contains  four  Protestant 
churches,  a  Roman  Catholic  church,  a  gymnasium  and  a  school 
of  musketry.  Besides  numerous  barracks,  there  are  various 
militan,'  establishments  appropriate  to  an  important  garrisim 
town;  and  its  chief  industries  are  eotuieeted  with  the  prepara- 
tion of  munitions  of  war.   The  government  factories  for  the 


manufactun  «t  Small  ama^  artflbiy,  guBfiowder,  ftc.,  cover 
upwards  of  seo  acres,  and  employ  about  6000  workmen.  The 

other  industries  are  not  very  important;  they  comprise 
niistellancous  manul'aelures,  lishing,  boat-building,  and  some 
shipping  on  the  Havel, 

Spandau  is  one  of  the  oldest  places  in  the  Altmark,  and 
received  civic  rights  in  12^2.  It  afterwards  became  a  favourite 
residence  of  the  llohenxollcm  electors  of  Brandenburg,  and 
was  fortifietl  in  i577-t5S3-  In  1635  it  surrendered  to  the 
Swedes,  and  in  ito6  to  the  French.  A  short  inveatmeat  hi 
1813  restoRd  it  to  Pmssis 

Sec  Zcch  and  GOnther,  GmhkMkke  Betthrribung'itr  Slaifimi 
Festung  Spandau  (Spandau.  1847).  and  Kuntzcmijller,  Vrkimdliek$ 
GtHhichie  der  Stadt  und  Festunfi  Sf>timiau  (Spandau,  18H1). 

SPANDRIL,  or  Spandrel  formerly  splaundrcl,  a  word  o( 
unknown  origin),  in  arrhitcrture,  the  space  between  any  arch 
or  curved  brace  and  the  level  label,  beams,  &c.,  over  the  same. 
The  spandrils  over  doorways  in  Perpendicular  work  are  generally 
richly  decorated.  At  Magdalen  College,  Oxford,  is  one  which 
is  perforated,  and  has  a  moat  beautiful  e0cct.  The  spandril  of 
doom  ia  sometimes  ornamented  in  the  Oecomted  period,  but 
seldom  forma  part  of  the  compositioo  of  the  doorway  itself, 
beuig  gengally  over  the  labeL 

•MmiMBBRO.  AUGUST  GOTTLIEB  (1704-1792).  Count 
Zinzendorf's  successor,  and  bishop  of  the  Moravian  Brethren, 
was  born  on  the  i  slh  of  July  1704  at  Klettenberg,  on  the  south 
of  the  Harz  Mountains,  where  his  father,  Georg  Spangcnberg, 
w.as  court  preacher  and  ecclesiastical  inspector  of  the  countship 
of  Ilohcnstcin.  Left  an  orphan  at  the  early  age  of  thirteen,  he 
was  sent  to  the  g>'mn.isium  at  Ilcfeld,  and  passed  thence  (1722), 
in  poorest  circumstances,  to  the  university  of  Jeita  to  study  law. 
Proioaor  Johann  Franx  Buddeus  (1667-1 719)  reoetved  him  into 
his  hindly,  and  a  "  stipewSum  "  was  procured  for  him.  Hesotm 
abandoned  law  for  theology:  took  his  degree  in  1726,  and  began 
to  give  free  lectures  on  theology.  He  also  took  an  active  part 
in  a  religious  union  of  stuiienls,  in  the  suppxirt  of  the  free  schools 
for  |wor  children  cstabli.shet!  by  them  in  the  suburbs  of  Jena, 
and  in  the  '.raining  of  teachers.  In  1728  Count  Zinzendorf 
vi.siiecl  Jena,  and  Spangcnberg  made  his  acquaintance:  in  1730 
he  visited  the  Moravian  colony  at  Herrnhut.  A  "  collegium 
pastorale  practicum  "  for  the  care  of  the  sick  and  poor  was  in 
consequence  founded  by  him  at  Jena,  which  the  authorities 
at  once  broke  up  aa  a  "  Zinaendorfian  institutioo."  But 
Spangenberg's  refaitbns  with  the  Moravians  were  oonfirmed  by 
several  visits  to  the  aAuBy,  and  the  acddcnt  of  an  unfavourable 
appeal  to  the  lot  alone  prevented  his  appointment  as  chief 
elder  of  the  cumn-.unil y,  Mareh  i;;.!-  Meanwhile  his  free 
lectures  in  Jena  me;  \vi:h  mueh  ;u<(plance.  and  led  to  an 
invitation  from  (iotlhilf  r'raneke  to  the  of  assistant  pro- 

fes.sor  of  theology  and  su[H'rintcndent  ol  schools  connected 
with  his  orphanage  at  Halle.  He  accepted  the  invitation, 
and  entered  on  his  duties  in  September  1732.  But  dilTerences 
between  the  Pietists  of  Halle  and  himself  soon  became  af^arcnt. 
He  found  their  religious  life  too  formal,  exteraal  and  worldly; 
and  thqr  oould  not  sanction  Us  ooraparative  indifference  to 
doctliasl  correctness  and  his  incurable  tendency  to  separatism 
in  cfaurdi  Bfe.  Spangenberg's  participation  in  private  observ- 
ances of  the  Lord's  Supper  and  his  intimate  connexion  with 
Count  Zinzendorf  brought  matters  to  a  cri.sis.  He  was  otTered 
by  the  Senate  of  the  theeilogieal  faculty  of  Halle  the  alternative 
of  doing  penance  before  God,  submitting  to  his  superiors,  and 
separating  himself  from  Zinzendorf,  or  lca\'ing  the  matter  to 
the  decision  of  the  king,  unless  he  preferred  to  "  leave  Halle 
quietly."  The  case  came  before  the  king,  and,  on  the  8th  of 
April  1733,  Spangeabeig  waa  oonducted  by  the  military  outside 
the  gates  of  Ralie.  At  first  he  went  to  Jena,  bat  Snaendorf  at 
once  sought  to  sectire  him  as  a  fellow  labourer,  though  the  count 
wished  to  obtain  from  him  a  declaration  which  would  remove 
from  the  Pietists  of  Halle  all  Mame  with  regard  to  the  disruption. 
Spangenbi-rg  went  to  Herinliut  and  found  amongst  the  .Moravians 
his  life-work,  having  jriiml  ;'n  m  .it  .1  ttmrnent  when  the  stabihty 
of  the  society  was  threatened.   He  became  its  theologian,  its 
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apologist,  its  statesman  aad  corrector,  through  liixiy  long  years 
of  incessant  labour. 

For  the  fint  tllirty  years  (1733-1763)  his  work  was  mainly 
devoted  to  tlw  wperinlcndcncc  and  organization  of  the  extensive 
mliuonafy  enterprises  of  the  body  in  Germany,  EngUnd, 
Denmark,  Holland,  Surinam,  Geotgfai  aad  chewhew.  was 
on  aa  tolawl  off  Savannah  that  Spaagenbeig  auitled  J«lm  Wo^ 
with  hii  quHdooB  and  profoundly  inflncncBd  his  fntnie  career. 
One  special  aMtatWDwr  «f  SpanBcnberg  in  Pransylvania  was  to 
bring  over  the  tcatteicd  Schwenkfeldians  to  his  faith.  In 
1741-174J  he  was  in  England  collecting  for  his  mission  :inil 
obtaining  the  sanction  of  the  archbishop  of  Canterbury.  Diirii;;; 
the  second  half  of  this  missionar)'  pcriofl  of  his  life  ho  sup<  r- 
intended  as  bishop  the  churches  of  rcnnsylvania,  defended  tlie 
Monvian  colonii  s  against  the  Indians  at  the  time  of  war  between 
France  and  England,  became  the  apologi.st  of  his  body  against 
the  attacks  of  the  Lutherans  and  the  Pietisls,  and  did  much  to 
moderate  the  mystical  extravagances  of  Zinzendorf,  v.-ith  which 
his  simple,  practical  and  healthy  nature  was  out  of  sympathy. 
The  second  thirty  years  of  his  worfc  (1762-1792)  were  devoted 
to  the  consolidation  of  the  German  Moravian  Church.  Zinzen- 
dorf'* death  (1760)  had  left  room  and  need  for  his  labours  at 
home.  At  Hemihnt  there  were  conflicting  tendencies,  doctrinal 

was  vwy  defective.  In  1777  Spangenbas  was  ocnaMoBed 
tn  dimw  up  an  Ilea  jfM /MrwM,  or  coofMitditn  of  Christian 
faith  of  the  United  Brethico,  which  became  the  accepted 
declaration  of  the  Moravian  belief.  As  compared  with  Zinzen- 
doifa  own  writings,  this  book  exhibits  the  finer  halmre  and 
gnater  moderation  of  Spangenberg's  nature,  while  those  offen- 
rive  descriptions  of  the  relation  of  the  sinner  to  Christ  in  whitii 
the  Moravians  at  first  indul^-f  1'.  are  almost  absent  from  it.  In  his 
last  years  Spangentjerp  <ji  id  six'cial  attention  to  the  education 
of  the  younp.  in  whirh  1  hi  Mora\n,irs  have  sim  r  lu  cn  p<i  siiii  e>s- 
ful.  He  died  at  Berthelsilorf ,  on  the  iSlh  of  Scpteml)cr  170.-. 
In  addition  to  the  Idea  fidei  fralrum.  Spangenberg  wrote, 
ttcsidcs  other  apologetic  books,  a  Drclaralion  Ubtr  die  seitkrr 
fifen  UHS  ausgfiongenen  Beschuidigungm  sonderluh  die  Person 
nmmt  Ordinarius  (Zituendorf)  brtrejend  (Leipzig,  1751),  an 
Afth^iscke  ScU-usKhrift  (1752),  Leben  des  Crafen  Zinzendorf 
(177S-177S} ;  and  his  l^ns  ai«  wdl  known  beyond  the  Moavian 
drck. 

In  addition  to  hi«  autobiography  {Sdbslbiograbhie).  see  J.  Rislcr, 
Ltbtn  Spongenbrrp  (Barby,  1794);  K.  F.  Lcddcrhosc,  Das  Leben 
Spanfetihergs  (Heidelberg,  lt*4'>):  Otto  Frirk,  Brilrdge  zur  Lebtns- 
ffiehuhle  A.  G.  S/hingfnbergs  i||.i:ii'.  !SS4);  (..rhard  Reiclifr* 
article  in  Herzog-Hauck's  RcaUncykiopadte  (eil.  1906),  t.v.  "  Spangen- 
berg"; the  article  by  Ledderboee.  in  the  AUtfmtim  dnttcke 

BtPgrapkie  ;  also  MomavUR  BaXTBRKW. 

SPAKISH-AHERICAN  WAR  OP  1898.  For  the  ciuscs  leading 
up  to  the  svar  see  CuB.^  and  U.vited  St.ates:  History.  On  the 
15th  nf  i  1 -  iniary  iHi^S  the  U.S.  battleship  "  Maine,"  which 
had  been  sent  to  Havana  on  the  25th  of  January,  was  destroyed 
in  Havana  hariiour  by  an  explosion,  wi'.h  a  loss  of  ;66  lives. 
An  American  board  of  inquiry,  of  which  Captain  W.  T.  Sampson 
was  president,  made  an  extensive  examination  of  the  wreck, 
and  rqMtted  to  the  navy  department  on  the  31st  of  March  that 
the  explosion  was  caused  by  an  exterior  mine,  the  principal 
reason  for  this  decision  being  the  upheaval  of  the  ship's  bottom.' 
On  the  20th  of  April  President  McKinley  approved  a  resolution 
demanding  the  withdrawal  of  Spain  from  Cuba  and  setting  noon 
of  the  sjrd  of  Apifl  as  the  latest  dntefor  a  reply  to  die  demand. 
Before  this  could  be  defivwed  hf  the  American  minister  in 
Madrid,  the  Spanish  government  sent  him  his  passports.  On  the 
32nd  the  president  declared  a  blockade  of  Cuban  ports;  on 
the  24th  the  Spanish  government  declared  war;  and  on  the 

'The  Spanish  aulhclri!il^  im.ic!i'  nn  rvMrriln;iiion.  but  did  not 
inapect  the  interior,  the  chief  diver  reixirting  that  "  the  btlgc  and 
hsH  ef  the  vcsawl  throughout  its  entire  extent  were  bntied  in  the 
nad,  but  did  not  appear  to  liave  suffered  any  (tenuffe."   It  has 

been  sui;ge*trd  ih.it  ihe  e\ri|o>i(in  was  the  work  of  Cuban  sym- 

pathizi-.*'.^  wh  i  ttiii'i  ;'-.i:t:.riI  ;i.  sti  uri-  .\nu'rii-.in  assistaiKe  against 

Spain.  It  was  not  until  1910  that  Congrrw  made  an  appropnation 
(and  an  bmdequate  one  then)  fornidng  the  "  Mafna" 


351b  the  United  Stales  Congre&s  declared  that  war  had  eiisted 

since  the  Jist. 

The  American  govcramcni  had  begun  to  ps^nie  for  war  aa 
early  as  January:  ships  00  several  foreign  staitioiia  bad  been 
drawn  nearer  home,  and  those  in  CUncB  waUnwaMoollectMiat 
HoBg-Koitg;  the  North  AtknticsqmiiiBB,llie<»hrpefwtriiil  one, 
had  been  sent  from  Hampton  BUmds  into  the  waters  of  Florida 
for  manaeuvTca;  after  the  destroction  of  the"  Mahie"  the  diief 
part  of  the  ships  in  the  Atlantic  were  concentrated  at  Key  Wttt; 
the  batilesliip  "  Oregon  "  was  ordered  east  from  the  Pacific; 
$50,000,000  was  voted  (March  9)  "  for  the  national  defence  "; 
steps  were  taken  to  purchase  auxiliary  cruisers,  yachts  and  tugs, 
nhiih  were  rapi<lly  equip(X'<l;  large  suppilies  of  ammunition  were 
ordered,  und  Key  West  became  an  active  ba.se  of  preparation; 
Captain  Sampson,  senior  olt'icer  of  the  North  ,\ilantic  squadron, 
was  apfxjinted  its  commandcr-in-chii  f  with  rank  of  acting  rear- 
admiral;  and  a  "  llying  squadron  "  romixjsed  of  the  armoured 
cruiser  "  Brooklyn  "  (flag),  the  battleships  "  Texas  ''  and 
"  Massachusetts,"  and  the  fast  cruisers  "  Minneapolis  "  and 
"  Columbia,"  with  Commodore  W.  S.  Schley  in  command,  was 
stationed  at  Hanptoo  Roads. 

There  was  a  great  preponderance  of  large  ships  on  the  side  of 
the  United  States;  only  in  torpedo  craft  and  small  gunboats  was 
SfHun  superior.  The  AmeiiGaB  altipB  weie  highly  elBcient;  in 
Spidn  everything  was  umwdy;  Aifadnl  Cerven  fdt  that  to 
send  a  Spanish  squadnn  aooas  the  Atlantic  was  to  send  it  to 
destruction,  aad  when  be  had  ooDected  hn  sqnadRm  (including 
two  cruisers  from  Havana)  at  the  Cape  Verde  Islands  in  March, 
he  renewed  his  expostulations,  in  which  he  was  supported  by  a 
ronnril  of  w.ir.  Hut  on  the  ;.j;h  of  .April  he  was  pen  niplorily 
orderc  i  to  leave  for  T'orlo  Rico,  without  definite  inslruitions  or 
plan  of  campaign. 

The  American  flying  squadron  was  held  at  Hampton  Roads, 
So  great  w,is  the  fear  of  attack  by  Spanish  ships;  and  :irme<l 
,-iuxiliari<'s  and  fast  cruisers  were  employed  in  patrolling  the  cuasl 
east  of  New  York;  these  could  have  renilercfi  pood  scr\"ife  clsc- 
v'herc,  but  would  have  been  of  no  use  in  repelling  an  attack  by 
Ccrvcra's  squadron  had  it  come  that  way. 

The  joint  resolution  of  Congress  of  the  30th  of  April  had 
declared  that  the  relinquishment  by  Spain  of  authority  in  Cuba 
was  the  object  of  Americfn  action;  the  struggle  thus  naturally 
centred  about  the  island.  All  operations  were  thus  near  at 
hand,  Havana,  the  net  objective  in  Cuha,  hciiig  on^  ahout 
too  m.  from  Key  West.  A  political  rcaaoB  for  confining  actkn 
to  the  western  Atlantic  was  that  an  Innediate  attack  upon  tbe 
coasts  of  Spain  might  liave  aronaed  the  strongly  pro-Spanidi 
sympathy  of  continental  Europe  into  gieatcr  activity.  Tbe 
regular  United  Stales  army,  the  only  available  force  until  war 
w.vH  ilrrLin  d  .ind  .-i  volunteer  force  wa.s  airliorizcd,  had  been 
assembled  at  Tampa,  l  iorida.  New  Orleans  and  Chickam<iuga, 
(korgia,  but  until  the  control  of  the  sea  was  decided,  the  army 
could  not  prudently  be  moved  .across  the  Strait  of  Florida. 
Cervera's  tieet  was  thus  the  real  objective  of  the  na\'y,  and 
had  to  he  settled  with  before  any  military  action  could  be 

untiiT'.ikcn. 

Rear-.\dmiral  Sampson  left  Key  West  early  on  the  32nd,  and 
began  the  blockade  of  Havana  and  the  north  coast  of  Cuba  as  far 
as  Cardenas,  80  m.  cast,  and  Bahia  Honda,  so  m.  west.  His 
North  Atlantic  sqtiadron  of  a8  vessels  of  all  kinds,  of  which  the 
armoured  cruiser  "  New  York  "  (flag),  the  battleships  "  Iowa  " 
and  "  Indiana,"  and  the  moniton  "  Fudtan."  "  Tenor  "  and 
"Amphittite,"  wen  the  moat  iflspoitaiit,  and  wUch  indnded  aia 
torpedo-boats,  was  incnaacd  to  194  veiidi  bgr  the  nt  of  Jvly, 
chiefly  hy  tbe  additloo  of  «it«iBpoiiMd  cndHn»  cuuverisd 
yachts,  ftc. 

In  the  Pacific,  the  American  squadron — the  protected  cndScfS 
"  Olympia  "  fflagship  of  Commodore  ( ieorRc  r>cwey),  "  BaW- 
roore."  ■'  Ralci>;h  "  and  "  Boston,"  the  small  unpri)'<cted  cruiser 
"  Concord. ■■  the  gunboat  "  I'etrel."  the  armed  revenue  cutter 
"  HukH  M '(  •.illiM  h,"  with  a  purchased  collier  "  Nanshan  "  .md 
a  purchased  supply  ship  "  Zafiro " — left  Hong-Kong  at  the 
fcqvcst  of  the  somngr  ud  went  to  Mfaa  Bqr,  some  agSbs  eaat 
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«a  the  Chiacae  coast.  Ordered  (April  25)  to  beg»  openr 
tions,  particakrly  against  the  Spwdsh  fleet,  wliidi  he  «u 
directed  to  capture  or  destroy,  Dewey  left  Mirs  Bay  on  the  a7th, 
and  arrived  off  Luzon,  in  the  Philippines,  on  the  .^oth  of  ApriL 

The  S|).iiii:-.h  :i(Jrnir:il  MontDj'a  ririrhi  ri-d  to  the  tiistWLird  of  the 
spit  on  whiiih  arc  t.hc  villa^;c  anit  a.rscrml  of  C'avitc,  in  a  Koneral 
east  and  west  line,  keeping  his  broadside  to  the  northward.  His 
force  consisted  of  the  "  Rcina  Cristina  "  the  "  Castilhi  "  (an  old 
wooden  steamer  which  had  to  be  towed);  the  "  Is!a  de  Cuba  " 
and  "  Isla  do  LuMU  "  (protected  cruisers  of  1050  tons);  the 
"  Don  Juan  de  Anatria"  and  the  "  Don  Antonio  dc  Ulloa" 
(gunboats  of  afaont  1150  tons),  and  the  "  Marques  del  Duero  " 
(«f  SCO  tons).  ThareircseslKgiuisCjtaRediJaukc^iiilMttcty 
tt  or  near  Oivite. 

Dowey  stood  on  durinR  the  ni)>ht,  and  passed  mto  the  Boca 
Gfiade  (about  ^  m.  broad),  payinK  no  atteiiliun  to  rumours  of 
lorjK-iiocs  in  a  channel   so   broad  and  decji,  and  at 
midnight    passed  VA  I'railc  (a  large  roLk,  m. 


from  the  south  side),  from  which  two  shots  were 
fired  at  him,  and  he  was  also  fired  at  by  the  "  Cavite  " 
and  one  of  the  city  batteries.  When  he  sighted  the  Spanish 
squadron  to  the  southward  he  ordered  his  transports  and 
the  icnniB  cutter  "  Hugh  M'CuUoch  "  out  into  the  boy,  and 
stood  down  in  cohmin  with  the  "(Hympia.''  "B«ltinore," 
«<RaId^"  "Fetni,''  "Concord  "  and  "Booton"  at  4PO-yi. 
mtervals.  When  irithin  5000  yds.  he  ported  his  hdm,  and  at 
5.4:  a  m.  open.:  !  fire.  He  stood  westwards  along  the  Spanish 
lint,  Ubijik;  liii  port  batteries,  turned  to  starboard  and  stood 
back,  sradaally  decreasing  his  distance  to  3000  yiis.  At  ;  oV'ock 
the  Spanish  llapsliip  attempted  to  come  out  and  engage  at  sliort 
range,  but  was  liriven  back  by  the  .-VmeriLaii  lire.  The  Spanish 
sqtiadron  was  now  in  very  bad  plight,  but  the  seriousness  of  its 
condition  was  not  fully  known  to  the  American  commander. 
At  7.J5  Oewcy  withdrew,  gave  his  men  breakfast,  and  had  a 
oonanltation  of  commawding  oflken.  Belbm  be  le-engagcd  at 
na6  the  "  Ctittiiia and  "  Caatilla had  Imiiken  into  flanes,  e» 
that  the  renudnder  of  the  action  consisted  in  silendng  the  Cavite 
batteries  and  completing  the  destruction  and  dcmoraliz-ition  of 
the  smaller  Spanish  ships,  which  the  "  I'ctrcl  "  was  ordered  in  to 
bum.  The  \'irtory  was  complete.  .Ml  the  S{vinish  ships'  were 
sunk  or  destroyed.    The  injury  done  the  .\mcrican  ships  wjis 


practically  nil.    The  Spanish 


167  killed  and  ;i4  woun<led. 


The  Cuban 
BkxkAdr. 


out  of  a  total  of  1875.  The  Americans  had  7  slightly  wounded 
out  of  1748  men  in  action.  Dewey  took  possession  of  Cavite, 
paroled  its  garrison,  and  awaited  the  arrival  of  a  land  force  to 
capture  Manila. 

The  blockade  of  Havana  had  progiesaed  without  incident, 
beyond  the  capture  of  a  nnmber  of  Spanish  steuneis  and  sailing 
vessels,*  and  the  shelling  of  some  new  earthworks 
at  Mataazas  on  the  J7lh  of  .April;  but  on  the  iith  of 
May  a  small  action  was  fought  at  C  anlenas,  in  which 
the  .Amcric.ins  were  repulsed  and  Ensign  Worth  Uagiey,  the  iirsl 
.■Knierican  otTicer  to  lose  his  life  in  the  war.  was  kiUeil.  On  the 
same  day  a  partially  successful  attempt  was  made,  under  a  heavy 
fire  from  tbe  shore,  to  cut  the  cable  between  Qeniuegm  and 
Hnvmoa. 

COrven  had  left  the  Cape  Verde  Islands  on  the  39th  of  April 
with  fcur  aimonted  cnnaen.  the  "  Afaniiaate  Oquoido,"  "In- 
fanta Maria  Thereaa  "  tad  "  Viscaya  "  (sister  ships  of  7000  tons) 

and  the  "  Cristobal  Colon  "  (same  size;  differently  equipped)  and 
three  torpedc>-boat  destroyers — a  t>'pe  not  then  represented  in 
the  AmeriLan  navy — "  Furor,"  "  Terror  "  and  "  I'luton."  On 
hearing  i-May  1)  of  Cervera's  departure,  Sampson  went  east 
1000  m  to  San  Juan,  I'orlo  Rico,  with  the  armoured  cruiser 
*'  New  York,"  the  battleships  "  Iowa  "  and  "  Indiana."  the 
cruisers  "  Montgomery  "  aad  "  Detroit,"  and  one  toniedo-boat. 
iBgomg cast  lie  calculated oo  wiiigaspced  of  10  knots,  on  getting 
to  San  Joan  on  the  8th,  about  the  time  the  ^Muiardswouhl  reach 

>  Three  of  the  beat  wen  afterwanlB  raised  and  lepabed  by 

American  engineers. 

*The  "  Buenaventura,"  the  first  prize  of  the  war,  was  taken  by 
the  gunboat  "  Nashville  "  oR  Key  West  on  the  ayd  of  April. 
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ita  longitude,  and  if  thegr  weee not  ther^  nietiming off  Havana 
before  they  could  get  to  Havana  hathour.  He  w&dhad  to  prevent 
Cenma'a  lefitUng  at  San  Juan,  from  vUcih  plaee  the  American 
coast  would  be  within  easy  reach,  Xew  York  bemg  only  about 

1400  m.  away.  But  the  spee<!  of  t  hv  Anierican  squa<lron  fell  short 
of  Sampson's  expectation;  he  reached  San  J  uan  oji  the  1  it  h,  stotxl 
in  to  sec  if  CYrvera  was  in  the  harbour,  and  o|>ened  tire  upon 
the  forlilicaiions.  He  did  not  press  the  attack  since  Cer\-cra  was 
not  present,  and  at  once  started  back  for  Havana  without  newt 
of  Ccrvcra,  who  was  then  in  fact  off  Martinique,  with  orders  to 
go  to  San  Juan.  When  he  heard  that  Sampson  was  at  San  Juan, 
he  steamed  to  Cuiafao,  where  he  arrived  on  the  14th  of  May  and 
where  tbe  autboritieaaSewed  him  to  ooaL  He  reached  Santiago  de 
Cuba  early  on  the  ipthwithotrt  being  sighted  iwronfe  by  ajiy  of  tbe 
American  scouts,  though  several  were  in  the  vidnlty.  Sampson 
thought  the  Spanish  squadron  might  have  returned  to  Spain.' 
But  he  learned  thai  the  enemy  had  not  turned  back,  on  the  night 
of  the  15th,  when  a  telegram  from  the  navy  department  directed 
him  to  proceed  with  all  despatch  to  Key  West.  He  got  there 
on  the  afternoon  of  the  tSth,  and  found  the  flying  r*e  SeiucS 
squadron  ("Brooklyn"  (flag),  "  Massachusetts."  ""'•ccrv^ni's 
"  Texas,"  and  "  Scorpion  "),  which  left  on  the  next^""'™*  • 
morning  (i^tli)  for  Cicnfuegos,  then  legaided  by  the  navy 
department  at  tlM  certain  objective  «f  the  ^Maiih  iquadfoii. 
The  battleihip  *<  Iowa,"  the  goaboat  "  Cnt&ie,"  tte  toipedo- 
boat  "  Dupont  **  and  the  collier  "  Menimac  "  saOed  to  Join 
Schley  on  the  joth,  and  gave  bim  a  force  suflkient  to  meet 
Cervera.  Sampson  was  advised  by  the  deparlmenl  (on  the  joth) 
to  "  send  by  the  '  lown  '  to  Schley  to  proceed  off  Santiago  de 
Cuba  with  his  whole  cununaiui,  leaving  one  small  vessel  oil 
Cienfuegos,"  but  he  directc-d  Schley  in  an  order  of  the  list  if  he 
was  satisfied  that  Cervera  was  not  at  Cienfuegos^  to  proceed  with 
all  despatch  to  Saatla(»»  and  if  the  ^anlah  aquadnm  was  thero, 
to  blockade  it. 

CanuBodoie  Scihkjr  aiiived  off  CisaftiqiOB  on  the  smd,  and 
held  to  the  opinion  that  Ctma.  was  then  mtil  the  24th,  when 
Commodore  KfCana  of  the  "  Marblehead  "  communicated  with 
the  insurgents  some  miles  westwards,  and  learned  the  truth. 
Schley  started  that  evening  for  Santiago,  .500  m.  distant,  but 
on  the  afternoon  of  the  j6th  was  20  m.  south  of  the  fnirt.  F.arly 
on  the  27th  Schley  received  a  despatch  from  the  navy  depart- 
ment suggesting  that  the  Spanish  squadron  was  in  Santiago  and 
bidding  him  see  "  that  the  enemy,  if  therein,  does  not  leave 
without  a  decisive  action."  Schley  replied  "...  cannot  remain 
off  Santiago  preseat  atate  aquadion  coal  acconnt . . .  mnch  to 
be  regretted  cannot  tlbtf  orden  <rf  depattmcat.  . .  farced  to 
proceed  for  coel  to  West  by  way  of  Yttcataa  Paauge 
In  the  controversy  that  arose  out  of  these  events  Schley's  critics 
insisted  that  the  "  Iowa  "  and  the  "  Massachusetts  "  had  at  this 
time  enough  coal  to  carry  them  three  times  the  distance  from 
Santiago  to  Key  West. 

Sampson  with  the  "  Xew  York  "  had  arrived  early  on  the 
2Slh  III  M  .y  otT  Key  W  est,  \\  hen  Schley's  telegram,  which 
had  much  disturbed  the  Washington  oflkials,  was  forwarded  to 
Sampson,  he  secured  permission  to  go  at  once  to  Santiago  with 
the  "  New  York  "  and  "  Oregon  "  (which  had  arrived  at  Key 
West  on  the  36th  of  May  in  excellent  condition  after  bar  voyage 
of  nearly  16^000  m.  ftom  the  Pacific)  to  turn  back  Schl^'s  heavkr 
ships.  Befbre  he  started  he  received  a  telegram  from  Sdiky 
stating  that  he  would  remain  off  Santiago.  It  is  now  known 
from  the  documents  published  by  Admiral  Ccrvcra  that  the 
Spanish  s<|uadron,  in  the  interval  preceding  the  JMh,  whcik 
Schley  arriveei  in  sight  of  the  port,  was  on  the  point  of  leaving 
Santiago,  On  the  morning  of  the  iolh  two  Spanish  cruisers 
were  seen  a  short  distance  within  the  entrance,  and  on  the  31st 
Schley,  with  the "  Massachusetts," "  Iowa  "and "  New Orieans,** 
stood  in  and  made  an  attack  upon  these  and  the  batteries  at  long 
range  (8500-11,000  yds.).  On  the  joth  Sampson,  leaving  a 
squadron  on  the  north  side  under  Commodore  Watson,  stood  for 


'  A  tdcgiam  (no 
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SaniiiiRo  ai  a  sjwcd  of  13  kno'.s.  He  arrived  early  on  the  isl  of 
June  and  work  was  at  once  begun  on  ihe  preparations  for  sinking 
the  collier  "  Merrimar  in  the  entrance  channel,  which  was  less 
than  200  ft.  bfii.iii  i.-j  (i.irt.s  ;'.%aL!, ilile  I'jr  ships.  The  lirejnira! ions 
for  a  quick  sinking  were  chieiiy  carried  out  l>y  nav.il  constructor 
Richmond  I'.  Hohson,  who  wcnl  in,  in  the  early  murning  of  the 
^id  of  June,  with  a  crew  of  seven  men.  The  steering-gear  was 
MmmiJmA  \jy  ^  shell,  and  the  ship  drifted  too  far  with  the  tide 
ind  was  sunk  in  a  hroad  part  of  the  clumnel  where  it  did  not 
block  the  egress  of  Cervera's  squadron.  Cervera  sent  word  to 
Smwiwon  that  Hobioii  ud  fais  bwb,  who  had  been  captund,  wen 
unhurt.  They  wete  whanged  on  the  7di  <l  July. 

On  the  6th  of  Jane  the  batteriee  at  the  entrance  were  bom- 
hiided  and  their  wwhaiw  wae  aeeertahied.  Sanpaon  there- 
n*  VmM  ^P""*  phieed,  every  evening,  a  battleship  (relieved 
AMieaHM  every  two  and  a  half  hours)  close  in,  with  a  scarch- 
light  turned  on  the  channel,  making  it  im^iossible.  as 
Cervera  afterwards  said,  for  the  Spanish  scjuadron 
to  eicape  by  night  The  port  of  Guantanamo,  40  m.  cast  of 
Santiago,  was  occupied  fiy  the  "  Marblchead  "  and  "  Yankee  " 
on  the  7th,  a  battalion  of  marines  from  the  tr.anspor1  "  Panther  " 
landed  there  on  the  loth,  and  the  fjort  was  used  thereafter  as  a 
base  and  (oalinR  station.  On  the  14th  the  Spanish  land  foues 
retired  before  an  expedition  of  the  American  marines,  who 
lemaincd  in  occupation  until  the  5th  of  August. 

A  blockade  of  San  Juan,  Porto  Rico,  by  one  or  two  fast  afaips 
was  kept  up  on  account  of  the  presence  there  of  the  deetiQiyer 
"  Tenor,"  but  this  vessel,  coming  out  (June  aa)  with  a  gun- 
boat to  attack  the  auxiliary  cmiaer  "St  Paul,"  suffered  so 
aevody  that  she  oouU  hanily  ntnm  to  peit,  and  ma  theieafter 

Wboi  war  was  declared  the  total  military  force*  of  the  United 
States  conabtcd  of  a7,8*a  legulais  and  114,601  mfli^  An  act 
of  the  a  and  of  April  had  authorised  the  preddent  to  call  upon  the 
states  and  Territories  for  men  in  proportion  to  their  population, 

the  regimental  and  company  ofTicers  to  be  named  by  the  governors 
of  the  states,  the  general  and  statT  otTicers  by  the  president.  A 
first  call  was  made  for  1^5.000  men.  and  a  month  later  a  second 
call  for  75,000.  On  the  ."dth  of  .April  large  additions  to  the 
rcgidar  army  were  s,inr;ioned  for  the  war.  The  quotas  were 
fdlcd  with  extraonlinary  rapidity,  and  in  May  I»4,7"6  had 
volunteered.  I  he  tro<ips  were  i  uncerit rated  chiefly  at  Chicka- 
mauga,  Cicorgia,  at  Camp  .\lgcr,  Virginia,  and  at  Tampa,  Florida, 
p>Tpjr«rtoaf  which  was  selected  as  the  point  for  the  embarcation 
tormLuai  of  the  expeditionary  force  for  Cuba,  and  where 
ctmpitm.  Major-General  W.  R.  Shafter  was  in  oonunand* 
With  the  exception  of  unimportant  small  expeditions,  every- 
thing was  delayed  untH  central  of  the  sea  was  assured,  though 
■one  thirty  laige  ateanen  were  held  in  readincaa  near  Tampa. 
Aher  the  arrival  of  Cerven  at  Santiago,  the  Meckade  of  his 
■qoadnB  ud  the  wtmH  {Jvaib  7)  of  Admiial  Sampaon 
to  tend  a  land  km  for  co^pemtian,  the  tfoops  embarked  on 
the  7th  aad  Sth  «f  June,  h«t  a  atait  waa  not  made  until  the  14th, 
owing  to  a  falie  report  that  Spanish  war*8hips  were  in  Nicholas 
Channel.  On  the  3<)th  the  fleet  of  52  transports,  under  convoy, 
arrived  off  Santiago.  The  whole  force  consisted  of  a1x)Ut  17,000 
officers  and  men,  l6  light  i'leiii  guns,  a  train  of  heavier  pie' i  s, 
and  some  200  vehicles,  ('trneral  Shatter  selected  Daiquiri, 
about  18  m.  east  of  Santiago,  f  ir  \  \w  puint  of  landing,  and  the 
harlwur  entrance  (preferred  by  Sampson)  was  disregarded  The 
fleet  idrnishei!  all  its  available  boats,  and  or.  the  ;rn<l  jqth  the 
army  was  landexl  on  a  rough  coast  with  scarcely  any  shelter  from 
the  sea;  after  the  first  day  Silwncy.  7  m.  nearer  Santiago,  was 
used  as  well  .as  Daiquiri.  With  the  exception  of  three  volunteer 
regiments  (the  isi  Volunteer  Cavalry,  known  as  the  Rough  Riders, 
of  which  Theodore  Roosevelt  was  lieutenant -colonel:  the  2nd 
MaHachuaetta  and  tlie  71st  New  York  Volunteers),  these  troops 

were  coovoaed  ahaaat  wholly  of  regulars,  most  of  vlKun  had 
eerredonthepUnaapiinttbe&idiinia.  Soon  afterwaida  more 
volunteers  arrived. 

No  opposition  was  made  to  the  landmg  and  the  niall  Spaidih 
CTntinggitaatDaiquifi  and  Sibooaywewwithdiawa  without  doing 


any  damage  to  the  equipment  of  the  railway  wliich  ran  from 
Santiago  to  the  iron  mines  at  these  [loints  1  he  .American  troops 
(commanded  by  Major-General  Joseph  Wheeler  until  the  3Qlh, 
when  General  Shafter  landed)  pushed  forward,  a  soon  as  ihey 
landed,  and  foi  nd  a  small  Spanish  rearguard  which  was  covering 
the  concentration  of  outlying  detachments  on  Santiago  and  which 
was  entrenched  2\  m.  beyond  Sibooey,  at  Las  GufisLmas.  Briga* 
dier-Gcneral  S.B.M.  Young  with  964  dismounted  cavalry  engaged 
(June  34),  and  after  a  sharp  action,  in  which  he  lost  16  killed 
and  52  wounded,  drove  back  the  enemy,  of  whom  1 1  were  killed 
out  of  seme  500  cofagcd.  The  advance  was  slow  and  a  week 
dqwed  before  Shatter  waa  ready  to  figfat  a  battle  in  front  of 
Santiago.  Here  the  defendeo,  under  Gencal  Aaeaio  Unarei^ 
held  two  portions,  the  hill  of  San  Juan,  banrbg  the  dbect  road 
to  Santiago,  and  the  village  of  El  Caney,  to  the  northward  of  the 
Amcricin  position  at  El  Poxo.  The  p'an  of  attack  on  the  ist  of 
July  was  Shatter's,  but  owing  to  the  illness  of  Shafter  the  actual 
command  was  exercised  by  the  subordinate  generals,  Joseph 
Wheeler,  H.  W.  L.awton  and  J.  F.  Kent.  General  Lawton's 
division  was  to  attack  and  capture  El  Caney,  and  thence  move 
against  the  flank  and  rear  of  the  defenders  of  San  Jtian,  which 
would  then  be  attacke<l  in  from  by  Kent  and  Wheeler  from  Kl 
I'ozo,  But  Lawton  for  nine  hours  was  checked  by  the  garrison 
of  El  Caney,  in  spite  of  his  great  superiority  in  numljcrs  (4500  to 
520);  at  J  p.m.  the  final  assaidt  on  El  Caney  was  successfully 
delivered  by  General  A.  K,  Chaffee's  brigade.  Only  about  100 
of  the  Spanish  garrison  escaped  to  Santiago;  about  320  weic 
killed  or  wounded,  including  General  Van  del  Rey,  who,  with  a 
brother  and  two  sons,  was  killed.  In  tlx  meantime  \Mieeler 
and  Kent  had  an  eiiua%  stubborn  oontest  opposite  San  Juan  hill, 
where,  in  the  ahaence  of  the  liristsnre  of  Lawton,  the  battle  soon 
became  a  purely  fnotaMfan  fii^  aDd  the  itfles  of  the  fring  line 
had  to  prepare  the  atladt  unsjded.  -  The  strmig  position  of  the 
Spaniards,  gallandy  defended  by  about  700  men,  held  out  luitil 
12.30,  when  the  whole  line  of  the  assailants  suddenly  advanced, 
without  orders  from  or  direclio.i  by  superior  authority,  and 
carried  the  crest  of  the  Spanish  position.  A  notable  part  in  the 
attack  was  taken  by  the  ist  \'oluntccr  Cavalry  or  "  Rough 
Riders, "commanded  by  Colonel  Leonard  Wood  and  Lieut  .-Colonel 
Theodore  Roosevelt.  The  Spaniards  had  no  closed  reserves,  and 
their  retreat  was  made  under  a  dcva.st3ting  I'ire  from  the  .Ameri- 
cans on  the  captured  hills.  On  the  .Ameman  ^ide  over  1500 
men  out  of  15.000  engaged,  including  several  of  the  senior 
odicers,  were  killed  or  wounded;  and  in  one  of  Kent's  brigades 
three  successive  commanders  were  killed  or  wounded.  On  the 
Spanish  side,  out  of  the  small  numbers  cng.aged,  over  50%  were 
out  of  action.  Linares  himself  was  severely  wounded,  and 
handed  over  the  command  to  General  Joa<£  Toral.  The  Cubans 
on  the  American  right  failed  to  prevent  General  Escaiio  fcom 
enteriog  *"»**"|r>  irfth  liinfiiwoementa  fawn  the  interior,  and 
at  the  heginning  of  the  hivestment  QnuetA  TvaS*  ioeoes 
numbeeed  about  lo^ooo  men  of  the  annjr  and  a  naval  ""^'npwt 
from  the  fleet. 

Though  victorious,  the  American  army  w.as  in  danger:  after 
great  fatigue  under  a  tropical  sun  by  day.  the  time  ipared  at 
night  from  digging  trenches  was  spent  on  a  rain  lavcttmtoi 
soake<l  groumi  emered  with  thick  vegetation;  the  of Smaitaxn 
soMiers'  blankets  and  heavy  clothing  had  been  cast  oothtLaaa 
aside  in  the  attack;  and  there  w.as  insufiicient  iixwi. 
bec.iuse  it  was  difTicult  to  haul  supplies  over  the  one  poor  road 
from  the  base  of  sup|ilies  at  Siliotiey.  Tliere  nas  even  di.scuiision 
of  retiring  to  a  fx)int  nearer  Siboney.  Brisk  firing  was  continued 
on  the  2nd  and  3rd  of  July,  with  a  considerable  number  of 
casualties  to  the  Americans.  On  the  morning  of  the  3rd  a  demand 
was  sent  to  the  Spanish  comm.inder  to  surrender,  with  the  alter- 
native of  a  bombardment  of  the  city  to  begin  on  the  4tb.  Ihit 
in  effect  had  already  begun  on  the  tst,  when  Admiral  Sampson 
fired  a  number  of  S-in.  sheUs  from  a  pdnt  3  m.  east  of  the  harbour 
entnnoe  over  the  Ulls  hito  the  dty,  using  a  range  of  about  4} 
hndariks.  He  result  of  thb  and  the  threat  «f  General  Shatter 
wasaaendnsof  many  thousands  of  rivfiana  towards  £1  Caney, 
where  the  American  supplies  were  hcstvily  tsjsd  to  support  them. 
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On  the  morning  of  the  3rd  of  July  Sampson,  in  his  tiagship  ihc 
"New  York,"  left  the  fleet  to  confer  wuh  General Shafter at 
Hmni  Siboney  with  legird  to  combined  opeimtXHU  «t  the 
Batua «/  bacbour  entraaoe.*  At  9.31,  when  he  had  gooe  about 
5ak»the"MaiiaTeKaa"waaaeeacoiiiiiigout.  The 
ships  in  fnmt  of  the  port  were  the  yacht "  (UoooeBter,"  the  battle- 
ships  "  Indiana,""  OrcKon,""Iowa,"and"Texiis,"theannoured 
cruiser  "  Brooklyn  "  anil  yacht  "  \  ixcn,"  in  the  order  nanicd 
from  cast  to  wcsl,  making  a  Sfmiiirclc  alxjut  8  m.  in  UnRlh. 
The  "  Massachusetts  "  and  "  Suwancc  "  were  coaling  at  (iuan- 
tdnamo.  The  "  Iowa  "  hoisted  the  signal  "  Enemy  coming 
out."  All  at  once  stood  in  toward  the  Spanish  ships,  which  were 
standing  westwards  along  shore,  and  began  a  heavy  fire.  The 
"  Maiia  Teresa  "  (flagship)  waa  followed  at  8oo-yd.  intervals 
by  the  *'Vizcaya."  "Colon"  and  "Oquendo."  They  were 
Mac  vlfearaaityi  but  aoet  of  their  prajectilea  went  far  b^nd 
the  AmedcBB  diips.  The  "  Brooklyn  "  (flag  of  Commodore 
Schley,  the  lenior  officer  present)  made  a  turn  to  starboard, 
which  seems  to  have  caused  the  "  Texas  "  to  stop  and  back,  and 
to  have  given  the  "  Colon  "  the  opixjrtunity  of  pas&ini^  aiirm^:. 
unscathed.  The  "  Maria  Teresa  "  and  "  Oquendo  "  hail  i.iki  n 
Ere  almost  at  once,  and,  as  their  water  mains  (outside  the  j  roUt-- 
tive  deck)  were  cut,  they  were  unable  to  extinguish  the  llami-s: 
tbigr  were  run  ashore  at  10.15  and  10.20  respectively,  atiout 
6|  m.  west  of  Santiago,  burning  fiercely.  The  "  Viicaya  "  and 
"  Colon  "  were  still  standing  westwards.  Cerven'k  dotroyers, 
"  Fhitoo  "  and  "  Furor,"  had  oaae  ont  aooie  distance 
bciitnd  the  **  Oqiiendo,"  and  were  received  with  a  heavy  fire 
from  \hc  "  Tn<!iana  "  and  from  the  unarmoured  "  (ilouceater," 
which  engaged  them  at  close  quarters.  They  attempted  to 
close,  but  were  cut  to  pitu  h.  I  he  "  New  \'ork."  Sampson's 
flagship,  had  passed,  and  sUkkI  on  siKnalliiif!  the  "  Iowa  "  and 
"Indiana"  to  liatk  and  watch  the  port,  icsl  an  attack  be 
made  on  the  American  transport*.  The  torjxxlo-boat  "  Erics- 
son "  was  ordered  to  rescue  the  men  from  the  two  Spanish 
ships  ashore,  and  the  flagship,  with  all  the  others,  stood  on  in 
pttxnit  of  the  "  Vixcaya  "  and  "  Colon."  The  "  Vizcaya  " 
hauled  down  her  cxdouta  off  Aaecradena,  15  nautical  miles  west 
of  Santtaflo,  and  was  there  nm  ashore  barning  about  xi.15  a.m. 
The  "  Iowa  "  was  ordered  to  stop  and  rcKue  her  men,  and  the 
"  Oregon,"  "  Brooklyn  "  and  "Tens"  (and  behind  them  the 
flagshi]))  st-itk-d  <lo\vn  to  the  cbase  of  the  "  Colon,"  some  6  m. 
ahead  of  the  nearest  American  ship.  She  was,  however,  slacking 
her  speed,  and  at  12.40  the  "Oregon  "  opened  with  her  \y\n. 
guns  at  a  range  of  0000  yds.,  as  did  also  the  "  Brooklyn,"  with 
her  8-in.  When  the  •Oregon"  had  fired  live  shells,  the 
*'  Colon  "  Im"****  down  her  colours,  and  was  beached  at  the  mouth 
of  the  KId  Tnrqnhio,  where  in  spite  of  endeavours  to  recover 
her,  she  beouM  a  total  wreck.  The  whole  Speaisli  fleet  WM 
destroyed ;  Adminl  Cervera  wa*  taken  prisoner;  Captain  VIDann. 
commanding  the  torpedo  flotilla,  went  down  with  his  ahlp;  and 
Captain  Lazaga  of  the  "  Oquendo  "  was  drowned.  Over  500 
Spaniards  were  killc<l  or  wounded,  and  the  surv'ivors  (exeept  a 
few  who  cscajied  to  Santiago)  were  prisoners.  On  the  American 
side  only  one  man  w.»  killed  ftod  ten  WOC  wonpded,  and  BO 
ship  received  serious  injury. 

After  the  naval  victory  combined  operations  were  arranged 
for  etf^lt'"g  the  batteries  of  the  harbour,  but  little  more 
fif^tlng  occiuied,  and  eventually  a  picUmiDary  agreement  was 
ifgned  on  the  15th,  and  the  lnaini  ii  entered  Santiago  on  the 
tTth.  In  aeeoRfauwe  with  the  terns  of  the  capitiilstion,  aO  the 
Spanish  forces  in  the  division  of  Santiago  de  Cuba  surrendered 
and  were  conveyed  to  Spiain.  The  total  number  amounted  to 
about  J?, 500,  of  whom  some  10,^00  were  in  the  city  of  Santiago. 
The  exposure  of  the  campaign  had  l>cgun  to  tell  in  the  sickness 
of  the  Americans:  yellow  fever  had  broken  nut  id  Mmie  extent  , 
and  no  less  that  50%  were  attacked  by  the  milder  form.s  of 

>  Shafter  had  uiged  that  the  squadron  should  enter  the  harbour 
and  take  the  city.  Sampsoa  (and  the  Navy  department)  was 
tmwilliag  to  risk  loring  a  shin  in  the  wdl-mhud  harMmraad  wanted 
the  aimy  to  mve  on  the  forts  and  give  the  Aaeikan  squadroa 
an  opportuaity  to  dng  the  harbour  for  ariaas. 


malarial  fever.  The  army,  indeed,  wiis  so  weakened  by  illness 
that  the  general  otlicers  united  in  urging  its  removal  from  Cuba. 
Major-Generml  Nelson  A.  Miles,  the  genetai-in-chief,  had  anived 
with  Rinforcementa  on  the  teth  of  July,  bat  the  nuijiarity  of 
these  men  wen  retained  00  board  lUp. 

The  fleet  and  the  army  gathered  in  OttantlBano''Bay;  and  a 
new  fl\-ing  squadron,  the  "eastern  squadron,"  was  organized 
under  Commodore  John  C.  Watson,  to  proceed  by  way  of  the 
Mediterranean  to  the  Philippines,  threatening  the  Sp.niish 
coast,  in  order  to  meet  a  Spanish  "  riM-rve  .'wiuadron,'"  which 
had  been  formed  towards  the  end  of  .May,  and  which  was  to 
be  sent  on  to  the  eastern  coast  of  the  Unitc<l  States,  and  thence 
to  Cuba,  but  which  was  diverted  toward  the  Philippines,  and  left 
Cadia,  00  the  i6th  of  June,  for  the  East.  This  squadron  tamed 
back  on  the  8th  of  July  after  bearing  the  news  of  the  Spanish 
defeat  at  Santiago. 

On  the  7th  of  May  a  telegram  had  been  received  ftom  Dewey 
at  M.mila:  "  I  control  bay  completely,  and  can  take  city  at  any 
time,  but  I  h.avc  not  suflicient  men  to  hold."  The  cruiser 
"  Charleston  "  and  the  steamer  "  Peking,"  with  ammunition, 
.Mipplies  and  troops,  were  sent  to  him  at  once.  Major-General 
W  esley  Merritt,  to  whom  was  assigned  the  command  of  the 
troops  for  the  Philippines,  first  requested  a  force  of  14.000,  and 
afterwards  a&ked  for  20,000  men.  On  the  25th  of  May  the  first 
troops,  3491  in  number,  under  Biigadicr-Cieneial  T.  14 .  Anderson, 
sailed  in  tlwee  transports  from  San  Ftaodioo,  tondwd  at  Hono> 
lulu,  and  were  convogred  theooe  by  the  "  Chailestoo."  On  the 
20th  of  June  possession  was  taken  of  the  island  of  Gttam,  and 
on  the  .^01  h  of  June  the  ships  arrived  in  Manila  Bay.  A  second 
detachment  of  troops,  3586  in  number,  under  Brigadier-General 
I'.  \'.  (Irccne  arrived  on  the  17th  of  July;  on  the  25th  of  July 
deneral  Merritt,  who  had  l>ccn  appointed  governor-general, 
arrived;  iu;d  on  tlic  usl  the  five  IrarisfMirls  with  which  he  had 
left  San  Francisco  arrived  witli  484-  men,  making  nearly  11,000 
men  at  Manila,  with  jooo  more  on  the  way.  General  Merritt 
moved  his  forces  from  Cavite,  and  established  an  entrenched 
line  within  a  thousand  yards  of  the  Spanish  position  at  Manila, 
from  which,  on  the  night  of  the  31st  of  July,  a  heavy  fire  of 
musketry  and  artillery  was  opened,  causing  a  leas  to  the 
Americans  of  10  killed  and  43  wounded,  and  for  the  neat  few 
days  night  hring  was  frequent  from  the  Spanish  lines.  On  the 
7th  of  .August,  a  joitit  note  from  Dewey  and  Merritt,  annoOBClDg 
that  bombardment  might  begin  at  any  time  after  .  . 
forty-eight  hours.  aiiJ  alTording  op[)ortunity  for  the  ittw^Kt 
removal  of  non-combatants,  was  sent  to  the  Spanish 
captain-general,  Fcrmin  Jaudenes,  who  repUed  that  he  was 
surrounded  by  the  insurgents,'  and  that  there  was  no  place  of 
refuge  for  the  sick  and  for  the  women  and  children.  A  second 
joint  note  demanding  aurrender  was  declined  by  the  Spanish 
commander,  who  ofl^red  to  nfte  it  to  Madrid.  TUawasiefttsed. 
and  preparations  were  made  for  an  attack.  There  were  13,000 
troops  within  the  city  fortifications,  but  with  the  strong  fleet  In 
front,  and  with  the  lieleaguering  force  of  Americans  and  insur- 
gents ashore,  resistance  was  hopeless,  When  the  combined 
assault  of  army  and  navy  was  made  on  the  13th  there  was  no 
great  resistance,  and  a  white  flag  was  hoisted  at  11  o'clock, 
within  one  and  a  half  hours  after  the  fleet  opened  hre,  a  formal 
capituUition  being  signed  the  next  day,  the  14th  of  August. 
The  total  loss  of  the  Americans  duiiiig  Ae  whole  campaign 
was  so  killed,  105  wounded. 

Immediatdy  after  the  suntender  of  Santiago  (July  17)1 
preparatioos  were  made  for  the  invasion  of  Porto  Rico  with 
3500  troops  which  had  been  sent  as  reinforcements  optmHtm 
to  Santiago,  but  had  not  landed.   They  were  largely  toflwSe 
reinforccxl   and  left    OuantSnamo,  under  General 
Miles,  on  tlie  .'ist  of  Jul_\,  ionvuyed  by  a  strung  squadron. 

'  On  the  19th  of  May,  Emillo  .•\giilnaldo,  who  fin  !  'i<s-n  .u  HonK- 
Kong,  had  landed  from  one  of  the  .Amtrieaii  m  I  .  .n  (  .ivite,  and 
on  the  1st  of  July,  when  the  American  troops  landed,  had  proclaimed 
hioMsIf  president  of  the  Philippine  BnoUie.  The  political  attitude 
which  he  aasBnwd  was  net  smetianea  by  the  American  autnoritiesL 
At  the  heed  of  the  iasatients  he  had  hiatitMad  a  dose  siege  ef 
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Fajardo,  at  the  cilrcmc  north-casicrn  end  of  die  island,  was 
given  out  the  objctlive  point  of  the  cxptililson.  but  after 
sailing  tht  plans  were  changed,  and  the  towns  on  the  south  siiic 
were  occupied,  practically  without  resistance.  Tht  attitude  of 
the  population  was  exceedingly  friendly,  and  oppofiition  was  not 
met  until  advance  was  b«gun  northward.  The  tioops  were 
divided  into  four  columns,  advancing  from  Guanica  around  the 
mslcm  end  of  the  island  to  Mayaguez:  from  Arroyo  at  the  eastern 
end  to  meet  the  Su  JvHUt  ned  at  Otytyi  from  Pooce  by  the 
fine  ariUtaiy  ntMl,  fo  n.,  to  Sea  Inu;  uid  the  fourth  colaiDa 
hy  my  of  AdimUs  nd  Utnado,  nddnsy  of  the  .falmd.  The 
vaiioos  movemente  involred  aemal  skinniiha,  the  chief  op- 
position being  met  by  the  western  column  on  the  lOth  of  AiuIN^ 
and  by  the  column  from  Ponce  on  the  gih,  when  the  Ameiuant 
lost  !  kilK:d  and  23  wounded;  the  Spanish.  1 26  killed  and  wounded, 
and  over  200  prisoners.  A  further  advance  on  the  San  Juan 
highway  would  probably  have  dcvelnptd  >;rc  iter  rcsistiiiicf.  but 
news  of  the  suspcuaion  of  ho-!tLiii<s  inurvcned.  The  total 
American  loss  hai!  lii-cn  }  killed  anel  40  woumicd.  On  the 
iJth  of  August  opL-rations  were  l>eguii  by  the  "  Newark  "  and 
other  vessels  against  Maii/'.anillo,  Hut  durins  the  mj!hl  news 
arrived  of  the  signing  of  the  jieace  protocol  on  the  I3th,  and 
of  an  armistice,  of  which  the  .'Vmericans  mie  iflibniMd  by  the 
Spanish  commander  under  a  flag  of  truce. 

The  total  American  lose  wet—fn  the  navy,  i  otiicer,  17  men 
killed;  in  the  army,  ig  officers,  440  men.  The  health  of  (he 
American  fleet  was  kept  remarkably.  Its  average 
LouttQftbt  guj^j^  dudng  the  114  days  of  hoatilitics  was 
•d^ioa;  the  dathe  fiom  dueiae  duzwc  this  time 
1 56,  «r  at  the  rate  of  7  per  1000  per  ytu,  Ae  nearly  the 
whole  oir  the  lervice  wee  tn  the  tra|iiics,  and  m  the  nunraer  or 
wet  season,  this  is  a  convincing  proof  of  the  efficiency  in  sani- 
tary administration.  The  army  did  not  far«  so  well,  losing  by 
disease  during  May,  June,  July  and  August,  67  ofiSccrs  and  1872 
men  out  of  an  average  total  of  227,404-  iii  larger  projxirtion  of 
illness  must  of  course  Ik:  ascribed,  in  part,  to  its  greater  hardships. 
The  war  department  was  accused  of  gross  maladministration; 
b'.il  the  i  harRi-s  \vi-r<-  nut  upheld  liy  an  investigating  committee. 
The  laek  of  proper  prejjiiration  by  the  war  department  and  the 
ignorance  and  ihoughdessiitis  of  the  volunteers  were  the 
principal  reasons  for  the  high  dcrith-ratc  in  the  army. 

For  the  terms  of  the  peace  and  the  results  of  the  war  sec 
Umxeo  States;  Phiuppine  Islands;  Cuba;  Pokto  Rico. 

The  literature  of  the  Spanish-American  War  i*  voluminous: 

amongst  the  principal  sources  of  information  may  be  mentioned ; 
The  annual  reports  of  various  departments  for  1898,  e»()«iaUy 
the  H'ur  Sotei  of  the  tjltiee  of  Naval  Intelligence,  Washington, 
which  iiii  Spanish  translation*,  and  the  appendix  to  the  report 
of  the  bureau  of  Navigation;  K.  H.  Tithi-rington,  A  History  o]  the 
Spaniik-American  War  (New  York,  1900):  H.  C.  I>odge,  Story  of 
the  Spanish  War  (New  York,  1899):  H.  W.  Wilson.  The  Dmimfall 
of  Spoin  (London,  1900);  W.  A.  M.  GwHle.  Wuh  Sumfiiim  through 
l.iu-  h'ur  (Li.>niliin,  iii<(<>);  J.  \VheTler,  Siiriit.A(9  Cumpii^n  (Philii- 
delphiit,  iftoqj;  Thfodore  Roosevelt,  The  Houth  Riders  (New  York, 
1899);  C.  L>.  Sig»hce,  Personal  Narratives  of  th*  BatUeihip  Maine 
(New  York.  1899);  R.  A.  Alger,  Spanisk-AmericaH  War  (New 
York.  1900);  Comet  Nuflez,  La  Guerra  hiifan^mertfana 
(Madrid,  1900);  H.  Kunz,  Taklischc  Bcispiele  aus  den  Kriegcn  der 
Neueslen  Zcit  II,  (Berlin,  inoi);  .-Xdmiraf  PlOddcmann.  Per  Krire 
um  Cuba  iHgH  (lU-rlin);  form  t)  LonR,  The  Mew  Antrrirnn  .V.iry 
(3  vols..  New  York,  1903};  John  K.  Spears,  Our  Navy  in  the  War 
•Aft  Sfmn  (ibid.,  1898):  Bujac,  Prkit  d»  mtfim  tun^mu  eon- 
kmpormMM.  IV.  (Paris.  1899);  and  the  TVimry  ami  Seribner's 
magaxines  for  1898  and  1899  patum. 

SPAinSH  BROOM,  a  handsome  shrub  with  long  switch-like 
green  (ew-^leaved  or  leafless  branches  and  large  yellow  sweet - 
scented  papilionaceous  flowers.  It  is  a  member  of  the  I'ea 
family  (Leguminoaae),  and  known  botanically  as  Spanium 
junctum.  It  is  a  native  of  the  Mediterraneaa  lepoB  and  the 
Canary  Islands,  and  is  often  cultivated.  The  nhflle  plant,  but 
especially  the  flower  shoots  and  seeds  (Aerfra  «f  mm«s  MijiM 
Mspanicae  erf /new),  have  a  hhter  taite  and  tonic  and  dimetic 
pnper'.^es,  and  were  fonaeriy  used  medicinally.  The  fibres 
of  the  young  stent  «eM  MM  la  making  nets,  carpets,  mau, 
htiikttt,  ftf. 


SPANISH  REFORMED  CHURCH  (Iglesia  espaftola  refor- 
mada).  a  small  etimmuuity  of  Protestants  in  Spain  organized 
on  the  model  of  the  .Anglican  Church.  This  Ixxly  of  Spanish 
r,[)iseopaliaiis  had  its  origin  in  a  congregation  which  met  for  the 
hrst  time,  in  June  1871,  in  the  sccularixed  church  of  San  Basilio 
at  Seville,  under  the  leadership  of  Fkancisco  Palomares,  a  priest 
who  had  left  the  Roman  oonununion.  Before  long  it  was  joined 
by  numben  of  lay  people  and  several  clergymen,  including 
Juan  Cabrera,  an  ei-Roman  priest,  who  had  for  some  time  been  a 
Presbyterian  minister.  In  July  1A78  a  memorial  was  presented 
to  the  Lambeth  Confeicnee  hy  nbw  oaa«regatioM  in  Spain 
and  FottOBd  (mo  below)  aikhiK  for  the  episcopate.  The  reply 
aipfMd  the  aanmpathyof  the  Udma,  bat  only  suggested  tint 
I)rIUlqf;ieoeniuyooniecntedbyt]ieRoteitant  Episcopal  Church 
of  the  United  States  to  minister  to  the  reformed  congregations 
in  Mexico,  should  be  invited  to  visit  them  and  ordain  and  confirm 
for  them.  .Xrchbi.shop  Tail  wrote  a  ff  'iral  letter  to  Bishop 
Riley  to  ihiscflccl,  and  the  request  was  tornplied  with.  A  second 
petition  for  the  episcopate  was  sent  to  the  Irish  bishops  in  1S70, 
and  early  in  iKHi,  at  their  request,  L.ord  Plunket  paid  his  first 
visit  to  the  Spanish  Reformed  Church,  though  nothing  immedi- 
ately resulted  from  it.  In  1H80  the  first  "  syitod,"  of  the  Church 
was  held,  under  the  presidency  of  Bishop  Riley;  the  [jrinriplcs 
of  the  Church  were  laid  down,  Senor  Cabrera  was  chosen  bithcp- 
elect,  the  preparation  of  a  liturgy  was  begun,  and  the  Thirty- 
nine  Articles  of  Religion  of  the  Church  of  England,  with  certain 
modifications,  were  formally  adopted  as  a  standard  of  doctrine. 
Archbishop  Plunket  continucti  his  ctTorts  on  their  behalf;  and 
at  length  the  Irish  bishops,  having  again  received  from 
them  a  petition  for  a  biibop,  brought  the  matter  before  the 
Lambeth  Conference  of  1888.  The  oonfeienoe  deprecated 
"  any  action  that  doca  not  Rprd  prinitive  and  ceUbUdnd 
principles  of  juriaoiction  and  the  faitenata  of  tin  whole  AngBcaii 
communion."  The  archbishop  interpreted  this  at  a  modified 
consent ;  but  the  Irish  bishops  understood  it  otherwise,  and  again 
declined  to  contccratc  a  bishop  for  them.  Meanwhile  tbe 
movement  prospered,  being  largely  helped  with  ii^oney  from 
friends  in  England.  1  he  I'oundation-stonr  of  .t  new  church  was 
laid  in  Matlrid  in  i>^qi.  on  the  site  of  the  {>uemadcro.  where  the 
autos  lif  jf.  were  fornieriy  held;  and  after  considerable  legal  and 
other  dilTirulties,  rcligi<ius  toleration  in  Spain  lieing  still  imper- 
fctl,  it  was  dedicated  and  opened  lor  serviee.  At  length,  at  the 
meeting  of  the  Irish  House  of  Bishops  nn  the  21st  of  February 
1804,  a  letter  was  read  from  the  .uih  ii:  hup  of  Dublin  and  the 
bishops  of  Clogher  (C.  M.  Stack)  and  Down  (C.  Wclland),  in 
which  they  declared  their  intention,  unless  a  formal  protest  were 
made  by  the  bishops,  or  by  the  general  synod,  to  consecrate 
bishopa  for  the  Reformed  churches  in  Spain  and  Portugal, 
■abject  to  tuftefn  t^ndM^'Miff  fulfilled  by  ^Iwew  fhfffchWi 
The  Mshopa  resohred,  momkm  tutniiaiitt,  althoniji  the  hiAope 
of  Deny  (W.  Akiander,  MdMoqueirtly  pcfanate  of  Amai^)  and 
Cork  did  not  vote,  that  they  would  not  regard  stich  action  as 
"  an  indefensible  exercise  of  the  powers  entrusted  to  the  episco- 
pate ";  and  the  general  synod  passed  a  resolution  leaving  tbe 
mailer  in  the  hands  of  the  bishops.  Accordirgly,  on  the  2jrd  of 
September  1804,  the  three  bishops  laid  hands  on  Senor  Cabrera. 
I  The  matter  occasioned  no  little  stir  in  the  English  Church,  more 
c^i>ecially  as  the  Uld  Catholic  bishops  (see  Oixt  Catholic-s)  had 
recently  refused  to  take  any  part  in  the  matter.  It  called  forth  a 
letter  of  protest  and  repudiation  from  Lord  Halifax,  as  president 
of  the  English  Church  I'nion,  to  Cardinal  Monescillo,  archbishop 
of  Toledo;  and  this  in  turn  evoked  a  letter  from  Cardinal 
Vaughan,  which  was  widely  circulated  in  Spain. 

The  consecration  of  Bishop  Cabrera  certainly  produced,  from 
tbe  point  of  view  of  Anglican  dmdmen,  a  aonoieiriiat  anomalona 
state  of  tliin|l»  and  the  action,  or  inaction,  of  the  Irish  bisbopa 
laid  tbem  open  to  criticism  from  many  who  were  not  unfriendly 
to  sudi  movements  (see  e^.  Bishop  Jdm  Wordsworth,  Uinislry 
<pf  Ontt,  pp.  176-177,  London,  1901).  Objection  was  made  to 
tinactaaeontniytodwrchondtf,  md  aa  im}n«tifiable  in  view 
of thenatineef theSpanbhKefannedanadiitaelf.  Aticgaida 
the  latter,  it  it  tne  that  tbe  PMycr4o«k  of  the  body  (fint 
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made  in  iSSi  and  publishcfi  in  a  revised  form  'i  iSSq!  cannot 
Xeally  justify  the  claim  made  on  iul>ehalf  as  :i  "  rc  i^td  Mu/;ir;ibic 
lite":  it  contains  indeed  many  beautiful  prayers  from  the 
Mozarabic  and  other  ofRces,  but  its  doctrinal  teaching  is  more 
unambiguously  "  Pratettant "  thaa  that  of  the  £iigliah  Ptayer- 
book.  The  Chiudi  ppwewed  ia  1906  tan  ooognflatioas  with 
aome  doaen  dergy. 

LMtUanitt*  Chunk.— A  rfnSir  movmiHit  iMfBo  in  Luboa 
la  xWj,  <nri]|g  to  the  irarit  of  a  StMundi  piieit  t]im,8ca«rHoni; 
and  at  first-  its  wcceM  uraa  even  gieater  than  the  nawement 
In  Spain,  in  spite  of  the  fact  that  Porttiguese  priests  wlio  left 
the  Roman  communion  had  either  to  leave  Portugal  or  to  become 
subjects  of  another  power.  In  1S75  the  adherents  of  this  move- 
ment threw  in  their  lot  with  their  Spanis-h  brethren,  an<l  when 
Bishop  Riloy  visit erj  them  in  18-S  the  Portuguese  members 
organi«xl  ihem&elves  as  the  "  Lusitanian  Church,"  and  the 
Rev.  I'.  <;oilfrt  v  I'ope,  1)1).  di.  Tr>o;).  ihc  English  chaplain  at 
Lisbon,  was  subsi  qui  nl! y  chosen  by  them  as  pre-sident  of  the 
sytiiw'.  A  re<iueat  lULnle  to  the  Irish  hishnps  in  iS<37  for  the 
conserratinn  01  Canon  Pope  as  their  bishop  led  to  an  examination 
of  the  Lusitanian  Prayer-book,  which  was  found  to  be  even  more 
defective  from  t  he  Anglican  point  of  view  than  that  of  the  Spanish 
Reformed  Church.  Conscqoeotly  DO  action  was  taken.  In 
1906  the  Church  had  only  some  500  adherents  with  five  clergy. 

Authorities. — H.  E.  Noyes.  Chunk  Rejarm  in  Spain  and  Portug^ 
(London,  1897);  F.  D.  How,/-i/f  of  .lrchbishcpJ'lunkel\  Lan<ion.li/t.io); 
A.  C.  Benson,  Life  of  Archbtshop  Benson,  vul.  ii.  iLondon.  iSoq); 
Qficios  divinos,  en  la  igUiia  espaHola  rejormada  (Xladrid. 
inSi  Eng^  tnoi^,  Dublin.  16^:  new  ed..  itoOs  Miw  QP«H  ami 
tUt  J^awalsisM  ef  the  Reformed  Episcopal  Omnim  if  Spam  md 
Ptftmiql  fLaadoB.  >8Ba);  Ckmrek  QuMrttrly  Rukm.  axsvBL  3^ 
(JvOy  iSmJi  art.  "The  Prqpoeed  EpiKopatefor  Spanfab  Prnteataath" 

SPANISH  SnCCGSSlON.  WAB  OF  THE.  the  name  given  to 
the  genera]  European  war  which  began  in  1701  and  ended  wiih 
the  'I're.itics  of  Utrecht  and  R.astatt  in  171 1-14.  The  war  in 
its  ciuemhU  is  the  typical  "  war  with  limited  aim."  carried  out 
by  professional  armies  in  the  interests  of  sovereigns  and  their 
cihir.rt?;  and  ! except  in  the  last  stages  of  the  war  in  northern 
France)  eiili.-iiiiK  no  more  than  the  platonic  synipa' liics  of  the 
various  peoples  whose  rulers  were  at  war.  Nevertheless,  its 
moootonous  round  of  marches  and  sieges  is  now  and  then 
quickened  by  the  genijs  of  three  great  soldiers,  Marlborough, 
Eugene  and  Villars,  and  Peterborough  and  Galmty,  Catinat 
and  Vend6me,  though  less  highly  gifted,  wen  men  of  unusual 
and  conspicuous  ability.  As  usual  in  these  wall,  manccuvrcs, 
tlinats  and  feints  played  the  principal  pan  in  field  warfare. 
Hie  toldiin  of  draw  dqnwcKtoooaitlytolietqiiaadered  on 
fndediive  battles,  and  few  generals  of  the  time  dther  knew 
how  to  make  a  battle  a  means  of  definitivdy  settling  the  quarrel 
or  had  the  influence  and  force  of  character  to  Mtort  fran  their 
sovereigns  permission  to  play  for  high  stdtes.  The  tangible 
assets,  at  the  coticlusion  of  peace,  were  fortresses  and  provinces; 
and  the  cfTcclive  s<-i»;Mrc  of  fortresses  and  pro\nn(i-s,  "here 
a  Htlle,  there  a  lillie,"  was  in  most  cases  the  principal  object 
witli  wliich  ki;i>;5  and  princes  made  war.  NcvenheUs.s,  at  the 
lime  of  the  Spanish  Succession  War  the  generals  had  not  yet 
wholly  reconciled  themselves  to  their  new  position  of  superior 
chess-players.  Moreover,  the  object  of  the  war,  at  le.ist  in  the 
ca"ic  of  England  and  Holluntl.  was  less  to  a<id  a  few  cities  an<l 
districts  to  their  own  domains  than  to  cripple  the  power  of 
Louis  XIV.  The  ambition  of  the  Grand  Monarque  had  stepped 
beyond  these  narrow  limits,  and  by  placing  on  the  throne  of 
Spain  his  grandson  Philip  he  had  brought  into  politics  tlie  fear 
not  merely  of  a  disturbance  but  of  an  entin  ovettlmiw  of  the 
"balanos  of  power."  Thus  the  instrument  of  bb  ambition, 
Ui  BHgniBoent  anigr,  was  (above  all  for  EngUnd)  an  object  in 
Hsdf  aod  not  merely  an  obstacle  to  the  attahuuent  of  other 
objects.  Maiqr  of  the  allies,  however,  had  food  reaaoa  to  fear 
for  their  own  poeecssions,  and  otbcis  catered  the  aUiaiioe  nith 
at  least  the  hope  of  acquiring  a  few  mateifal  gsfns  at  small 
Cipense.  On  the  side  of  the  allies  therefore,  throughout  the 
war,  there  was  a  perpetual  struggle  between  offensive  activity 
and  ddtutwe  paaaivitjr,  sad  within  the  estcfoijr  of  "  sctivity  " 


two  very  different  forms  of  offensive  alternately  prevailed,  the 
decision  of  the  main  question  by  the  sword  and  the  seizure  of  a 
minor  object  by  stratagem.  Were  it  not  for  the  existence  of 
this  struggle,  indeed,  the  war  would  be  devoid  of  intenst.  Letter 
in  the  iStli  oenltuy  there  was,  as  a  nde,  no  such  struggle,  for 
the  grander  ibcm  of  offensive  died  out  completely,  and  the 
feebler  form  was  oasQy  reooncilfld  with  the  lequiiementa  of 
paarive  dcf enoe.  But  in  1700  the  true  ipiift  of  waiv-ia  a  leader 
of  the  greatness  of  Mazlbarougfa  at  least — was  not  yet  entirely 
smotheied  1^  chicane. 

The  action  of  Louis  XIV.  in  the  matter  of  the  Spanish  succes- 
sion was  foreseen,  and  William  III.  of  England  had  devoted  his 
last  years  to  jj.'oviiling  3g.iinsl  the  emergency  b\'  the  formation 
of  a  coalition  to  deal  with  it,  and  the  production  of  a  claimant 
lor  the  Spani.sh  throne,  the  archduke  Charles.  The  coalition 
naturally  grew  out  of  the  Grand  Alliance  (see  Grakd  Ali  iakck, 
War  of  the),  and  consisted  of  .-Xustria,  some  of  the  German 
slates,  Great  Britain,  Holland,  Denmark  and  Portugal.  On 
the  other  side  Louis  XIV.  was  supported  by  Spain — where  Philip, 
rccogni7.od  as  heir  by  the  dying  Charles  II.,  bad  been  promptly 
installed — Bavaria  and  Cologne.  A  doubtful  ally  was  the  duke 
of  Savoy,  whose  policy  was  to  secure  and  aggrandise  himself  by 
adhering  at  each  moment  to  the  stronger  party.  'I  hc  alliance 
of  Louis  with  the  discontented  prince  of  Hungary  and  Transyl' 
vania  Rakocsy  was  rather  an  impediment  to  Us  enenqr  than  a 
direct  assistanco  to  himself. 

The  war  began,  to  all  intents  a»l  purpeaes,  with  the  haading 
over  of  the  forin«es  in  tbo  S^ioairii  Nctberkadsto  the  Ftaeadb 
in  Mardi  S701.  England  and  HoHaad  at  onea  began  thdr 
preparations,  but  neither  state  was  able  to  put  an  army  in  the 
field  in  the  year — England  because  her  peace-time  array  was 

absolutely  insignificant,  and  Holland  because  ^he  .lared  not  act 
alone.  In  Italy,  however,  the  ertijuror  took  ilie  initiative, 
and  an  .\ustrian  army  under  Prince  KuK'  nc.  intended  to  ovemm 
the  Spanish  possessions  in  the  Peninsula,  ahsemblc<l  in  Tirol 
in  the  early  summer,  while  the  opposing  i-.rn)\  ;  !■  rcnch.  SfKiniards 
and  Piedmontcsc),  commanded  by  Marshal  Catinat,  was  s.lowly 
drawitig  together  bet^^^■ell  tlie  Chieie  ami  the  .Vdigc.  But 
supply  difliculties  h.impercd  F^ugcnc,  and  the  French  were  able 
to  occupy  the  strong  positions  of  the  Rivoli  defile  above  N'crona. 
There  Catinat  thought  himself  secure,  as  all  the  country  to  the 
east  was  Venetten  and  neutral.  But  Eugene,  while  making 
ostentatious  preparntions  to  enter  Italy  by  the  .\dige  or  Lake 
Garda  or  ihi  llu  si  ;a  road,  secretly  reconnoitred passagesoverjlhe 
mountains  between  Roveiedo  and  the  Vicenaa  district.  On  the 
37tb  of  May,  taking  infinite  pKcautions  as  to  **CRcy,^^ 
and  requestint  ^  Venetian  authorities  to  offer if?L*^. 
no  opposition  so  long  sa  his  troops  behaved  wdl, 
Eugene  bcna  Us  march  by  paths  that  no  anny  bad  used  since 
Charles  V.'s  time,  and  on  the  tSth  his  army  was  on  the  plains. 
His  first  object  was  to  cross  the  .Adige  without  fighting,  and  also 
by  ravaging  the  duke  of  ^^antua's  private  estates  (sparing  the 
possessiiaisof  the  common  i>eoplc)  to  iiukai- 1  •  ja*.  i  rjiM  u  '.o  change 
.siiies.  Catinat  was  completely  siirpri.sed,  tiT  he  had  counted  upon 
X'enetian  neutrality,  and  when  in  the  search  for  a  passage  over 
'he  lower  .\dige.  Eugene's,  arni>  sprea<l  to  Lcgnago  and  beyond, 
he  made  the  mistake  of  Mipjxismg  that  the  .Vu.strians  intended 
to  invade  the  S[nu:ish  ;K_,,-,se>sions  sovth  of  the  I'o.  His  first 
dispositions  hid,  of  co\ir?<-,  been  tor  the  (icfcnce  of  the  Rivoli  ap- 
proaches, but  he  now  thinned  out  his  line  until  it  reached  to  the 
Po,  and  after  five  weeks'  cautious  manceuvring  on  both  sides, 
Eugene  fotind  an  unguarded  spot.  With  the  usual  precautions 
of  secrecy  (dccci\ing  even  his  own  army),  he  crossed  the  lower 
Adige  in  the  night  of  the  Sth-gth  of  July,  and  oveipowered  the 
snuiU  cavalry  cmps  that  abne  was  encountered  at  Carpi  (July  9). 
Catinat  at  once  coneentialed  his  scattered  army  backwards  on 
the  Mindo,  wUle  Bngene  tuned  northward  and  regained  touch 
with  his  old  line  of  sumgi^,  Rovendo-RivoU.  For  iome  tune 
Eugene  was  in  great  WBCiddes  for  supplies,  as  the  Venetians 
would  not  allow  his  barges  to  descend  the  Adige.  At  last, 
however,  he  made  his  preparations  to  cross  the  Mindo  dose  to 
FescUcsa  and  wdl  hcvond  Cuinat'a  left,  with  the  iatantioa 
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of  finding  a  new  supply  area  about  Hrcscia.  This  was  excrutctl 
on  the  28th  of  July.  Catinat's  cavalry,  thougb  coming  wishin 
tight  of  Eugene's  bridges,  offering  no  opposition.  It  seems  that 
the  marshal  was  well  content  to  find  that  his  opponent  had  no 
loMation  ol  attacking  the  Spiinith  pwfwinna  in  the  PcoinMila, 
•ttaynteCitiiittidliMckqiiiBtljrliotliBOBiiiii,  BnlUianBaf 
Rwnted  hii  retreat  before  the  miKfa  smaller  fam  «C  the  Amtxiua 
and,  early  in  August,  his  rival  Ttsat  reported  this  to  Pkifs'  w!iere- 
npOO  Marsh.il  X'illcroy ,  a  iavoi^ritu  of  Ivouiii,  was  sent  to  take  com- 
mand. The  ni-'.v  i i>ni:na:uicr  wab  JK-Thapi  the  ica.sl  coni[i^".cnl.  of 
all  the  French  senior  otlu  crs.  anel  LTL- long  he  alt ai  kcd  Ku>;ciic  i;i  a 
well  entrenched  iwsition  .it  ("hiari  (Sept.  i),  and  was  thoroughly 
defeated,  with  a  loss,  it  is  said,  of  ;;ooo  to  the  Atistrians'  150. 
Both  armies  then  stood  fast  until  the  exhaustion  of  supplies 
compelled  tbem  to  move,  when  ViUcroy  retreated  to  the  Adda. 
BoUl  Villcwiy  Mid  Catinat  (wholiadrrmiiiifd  with  him  asseoood- 
iiHxmimaiid),  muiMd  the  kfa«  of  tbe  depiid^  of  tbe  dnke  of 
Savoy,  who,  for  all  the  neklen  bcawy  dat  he  hid  tt|riayed 
in  attemptini;  to  storm  his  coosio's  entrendmients,  was  In  reality 
already  intr:i:liiif^  to  chatTj;e  sides. 

.\s  yet  ihcrc  was  isu  (iutlaration  of  war  by  either  party. 
Preparations  were  made  by  both  sides  during  the  year,  most 
vigorously  of  all  by  Louis,  who  set  on  iixjl  no  lc4S  than  450,000 
regulars  and  emlxxlicd  militia,  and  had  always  (>riiled  himself 
on  being  first  in  the  field.  But  the  d^bul  was  disheartening,  and 
in  the  winter  a  fresh  mishap  befell  tbe  French.  Eugiene,  who 
had  taken  up  bis  winter  quarten  in  such  a  way  as  to  pbjr  opao 
VaiaMgr^teanefaainvaaioa  ci  Naples,  surprised  Omnioae  on 
tbeni^tot  the  tttof  Febraaiy  170*,  and,  aftersoontoedfight, 
drew  off,  taUng  with  Um  VOIeroy  as  a  prisoner.  The  breve 
but  incapable  marshal  was  however  little  loss,  and  the  French 
troops,  many  of  them  surprised  in  their  beds,  had  yet  managed 
to  e.ipcl  Eugene's  men.  The  rest  of  the  French  army,  instead 
of  marching  to  the  guns  in  the  10th-century  manner,  retreated 
in  the  iKth'Ccntury  manner,  while  Eugene  qidetly  BCSUlllied  hb 
winter  quarters  and  his  blockade  of  Mantua. 

With  the  year  1702  the  real  struggle  began.  Villars  and  one 
or  two  others  oi  Louis's  best  counsellors  urged  the  king  to 
ooooenuatc  his  attentioo  em  the  Rhine  and  the  Danube,  where, 
they  pointed  out,  was  the  centre  of  gravity  of  the  coalition. 
TUs  advkew&s*disregxnied,  and  with  pohtlcal  aims,  which  It  is 
hard  to  imagine,  the  largest  French  army  was  employed  on  the 
side  of  the  Meuse,  while  the  Rhine  front  was  entrusted  to  smaller 
fories  acting  on  the  defensive.  In  Italy  the  balance  of  power 
remained  unchanged,  exie])l  that  one  of  Louis's  best  generals, 
VendSme,  w;is  sent  to  replaci:  liu!  i  Jipl  urcii  Villcroy.  In  the 
Low  Countries,  (iinckell,  earl  of  .\thlonc,  the  interim  commander 
of  the  allies  (English,  Dutch  and  minor  German  states),  was 
•t  the  outset  outmanceu\'red  by  the  French  (Boufflers),  and 
although,  in  fact,  the  material  advantage  was  with  the  allies, 
who  captmed  Kanenwerth  on  the  Rhine,  tbe  momentary  threat 
of  a  French  invasioii  hsd  a  lasting  effect  on  the  Dutch  authoritlei, 
whose  timidity  thereafter  repeatedly  ruined  the  best-laid  schemes 
of  Marlborough,  who  was  obliged  to  submit  to  their  obstruction 
and  their  veto.  This  handicap.  inurLOver,  was  not  the  only  one 
Mart-  under  which  Marlljuroupti  sulTered.  Unless  it  i:5 
hnmugh't  realized  and  burne  in  mind  that  the  great  captain 
was  struggling  against  factiousness  and  intrigue  in 
England  and  from  jealousies,  faint-heartedness  and 
disagreements  amongst  the  states  who  lent  their  contingents  to 
Us  m&oeUaneous  army,  the  measure  of  Ui  achievements  in  ten 
yeinaeaaisaialL  But  in  faa  it  was  aumUous.  Under  i8th- 
centuiy  oonditfams  of  warfare,  and  with  an  anny  so  composc<l 
that  probably  no  other  man  in  Europe  could  have  held  it  together 
at  aU,  obstructed  and  thwarte<l  at  every  turn,  he  yet  brought 
Louis  XIV.  and  France  to  the  very  edge  of  ruin. 

In  this  theatre  of  war  the  French,  in  concert  with  the  garriscns 
at  the  .'Spanish  Xelheriaiids,  had  fortified  a  lino  of  defence  more 
than  70  m.  long  from  Antwcr|>  to  Huy,  as  well  as  another  line, 
longer  but  of  only  potential  importance,  from  Antwerp  along  the 
ScheUt-Lys  to  Aiie  in  France.  Besides  the  "  lines  of  Brabant " 
Bonfflen  hdd  aU  the  Ucoie  foftnMca.bdow  Huy  empt  Ifact* 


trichl.  Marlb'irough  concentrated  60,000  men  (of  whom  12,000 
only  were  British)  about  Nijmegcn  in  June,  and  early  in  July, 
having  made  his  preparations,  he  advanced  directly  by  Ilamont 
on  Diest.  BoufHers,  who  had  drawn  together  his  field  army  in 
Geiderland  (or  the  relief  of  Kaiseiswerth  and  the  late  attack  on 
tbe  eail  of  Adiloae,  hastily  kO  bade,  in  etder  to  regain  tooch  with 
the  Brabant  lines.  MadhOKmgh,  iritt  the  poiithre  obfect  of 
bringing  his  opponent  to  batfle  at  a  Andvantage,  won  the 
r.Ke  and  awaited  the  arrival  of  BouflBers'  tired  army  to  strike 
II  a  paralysing  blow,  but  at  the  critical  mumeni  the  Dutch 
deputies  forbade  the  battle,  content  to  sec  the  army  that  had 
threatened  Holland  with  invasion  driven  off  to  a  safe  distance 
without  bloodshed  (July  22).  Ten  days  later  Boufflers,  thus 
easily  let  go,  again  advanced  from  Diest,  was  trapped  by  Marl* 
borough  and  released  by  the  Dutch.  This  time  it  was  a  dis- 
obedient ceacral,  not  the  dvfliaa  mmmiwiniimat  hcadgpaiteii, 
who  did  the  misefakf.  but  after  thb  aecowl  exptriDwe  Marl- 
boroutfithcttghtitpradsMttepaei^theDBtdily  hwirging  the 
Meuse  fortresses,  several  of  whidi  fiel!  hi  rapid  succession  (Sep- 
tember-October). His  return  to  the  Mouse  led  BoufiBers  to 
suppose  thai  the  enemy  had  a  Rhine  campaign  in  view  and  heat 
once  sent  off  a  corps  under  Tallard  towards  Cologne,  standing 
on  the  defensive  himself  at  Tongres,  where  for  the  third  time  in 
the  campaign  he  w:i-s  ouimanceuvretl  by  Marlborough  and  saved 
by  the  deputies  at  Marlborough's  headquarters.  Boufflers 
hurriedly  fell  back  within  the  defended  area  of  the  lines  of 
Brabant,  and  tbe  rsmpnign  doted  with  the  captuie  of  Liige  by 
the  allies  (Oct.  ta).  Uarlboiioaih  itaa  oeattd  a  dnke  on  his 
return  to  Enghmd  in  November.  He  had  cbeclted  the  main 
enterprise,  or  at  least  (for  an  enterprise  commensutate  with  the 
force  employed  had  scarcely  been  im.igincd)  the  main  army,  of 
the  French.  Every  man  in  the  army  knew,  moreover,  that  but 
for  the  Dutch  deputic^s  the  enemy  would  have  been  destroyed. 

On  the  Rhine  the  campaign  was.  except  for  two  disconnected 
episodes,  quite  uneventful.  The  Imperialists  under  a  methodical 
general,  the  margrave  Louis  of  Baden,  gathered  in  tbe  Neckar 
country  and  crassed  the  Rhine  above  Spire.  Catinat,  now  old 
and  worn  out,  was  sent  to  Strasaburg  to  OHNoa  the  thraatenad 
invasion  of  Alsace,  and,  like  MacMahon  in  1870,  he  dand  net 
assemble  Us  whole  force  either  on  the  Lauter  or  on  the  U.  The 
margrave  invested  Landau  Ouly  >q)  and  with  a  covering  army 
occupied  the  lines  of  the  Lauter  about  Wci.wenburg.  which  Calinat 
did  not  attack.  Hence  Landau,  valiantly  defended  by  Melac, 
bad  to  Sic  s  irrcndcred  on  the  i2th  of  September,  Bui  at  the 
same  time  the  elector  of  Bavaria  took  the  side  of  Franco,  surprised 
Ulm.  and  declared  a  local  war  on  the  hnist  of  .Austria  and  the 
"circles"  of  Swabia  and  Franconia.  The  margrave  then,  in 
order  to  defend  his  own  country,  prevent  the  junction  of  Cati- 
nat's forces  with  the  elector,  and  win  back  tbe  latter  to  the 
Austihm  side,  recroesed  Ac  Rhine  and  hnitied  to  Kehl  with  the 
greater  pmt  oi  hia  amy,  leaving  a  gardson  in  Landau  and  a 
corps  of  observation  00  tbe  Lauter.  To  co-opeiate  with  the 
elector,  Catinat  had  made  up  a  corps  out  of  every  available 
battalion  and  sqtiadron  (keeping  for  himself  not  more  than  a 
personal  i  smr'.  1  anil  placed  it  under  Lieut. -{icncral  \  illars. 
This  corps  dr( w  away  into  Upper  .M-sacc  and  the  margrave 
followed  sii.t  unlii  the  two  lirmirs  faii'd  one  another  on  OppSrile 
sides  of  the  Rhine  near  Huningcn.  But  the  corps  that^^^^ 
the  elector  on  his  part  was  to  send  to  meet  Villars 
halted  east  of  the  Black  Forest,  and  although,  on  the  14th  of 
October  1704,  after  a  series  of  skilful  manoeuvres,  Villars  cwased 
the  Rhine  and  won  the  first  victory  of  his  brilliaat  caieer  at 
Friedlhigen  (opposite  Huningen),  it  was  profitless.  Soon  after- 
wards Villars  placed  hfa  army  in  winter  quarters  in  Alsace,  and 
Louis  of  Baden  disposed  his  troops  in  two  entrenched  camps 
opposite  Broisach  and  Stnissburg  respectively.  In  Italy  Ven- 
dAme,  superior  in  numbers  but  handicapped  by  instructions 
from  \'ersailles  and  by  the  necessity  of  looking  to  the  Italian 
interests  of  King  FhiUp,  gained  3  few  minor  successes  over 
Eugene.  A  very  hard-fought  and  indecisive  battle  took  place 
at  Lttssaia  on  the  F«  on  the  isth  of  Augusu 

In  the  not  two  yean  Bavaria  ma  the  ccntie  ol  gmvity  «f  tbe 
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French  oporations,  and  only  campaigns  of  the  methodical  and 
non-committal  kind  were  planned  for  Italy'  and  the  Low 
Countries.  \  illeroy  and  Boufflen  commanded  the  French  in 
the  Low  Countries,  TaOaid  in  Lamue,  VtOua  in  Muat,  lad 
Venddme  in  Italy. 

In  the  Netheriands  the  French  field  umy  was  tKhind  the 
lines  ot  Bnbant,  tbe  Spmiisb  troope  io  the  lines  of  Flanders 
(ABt«Hp4SlM0t>Ake).  Toietlwr  th*  two  oonaiderably  out- 
anoibcNil  Mirihtmmth  (90^000  atrintt  S0)0ae),  but  the  duke 
managed  to  he  fint  h  the  field.  As  early  as  February  Rhein- 
bcrp  had  been  taken,  and  in  May  he  followed  up  this  success 
by  the  capture  of  Bonn,  returning  to  the  Mcusc  before  Villcroy 
had  assembled  his  army  at  r)i<-st.  MarihorouKh  n  phin  was 
to  break  the  immensely  lone  line  of  defence  of  the  rn  nc  h  and 
Spaniards  by  the  captuir  oi  Antwerp.  One  Dutch  corps  undir 
Ooeboorn  was  to  assemble  in  the  Sluys-Hubt  region,  and  another 
Opdam  at  BcrKen  up  Zoom  and  MiftoiBaiji,  *Iter 
avxing  ViUeny's  6eld  army  out  of  the  my,  wis  to  join 
'dm  tbsfactMH.  Msdbonmgh  emcuted  his  own  share 
of  tl»  novonnt  with  Us  awl  aUn,  hs  pushed  back  Villeroy 
towards  the  Mdudgne  and  at  tbe  if^t  moment,  giving  them  the 
slip,  marrhni  for  Antwerj)  via  Hasselt.  Villeroy, soon discover- 
iiij;  this,  hastened  thither  as  fiust  as  possible,  and  the  Dutch 
generals  enabled  him  to  emerge  from  the  man<euvre  with  a 
handsome  victor>',  for  Coehoorn  (in  order  to  fill  his  own  |«h  kels, 
it  has  Ijeen  suggested)  had  departed  on  a  raid  into  Wi-st  I'lan<iers 
and  Opdam  was  left  alone  at  Eeckeren  in  front  of  Antwerp,  where 
°  Boufflcrs  and  the  Spanish  general  Hedmar  surprised  him  (June 
jo)  and  put  bis  ooips  to  flight  before  Marlborough  could  come 
to  Us  SMbttMe.  la  diifnit  the  great  captain  then  resigned 
Wmiiilf  to  a  mnr  <f  MmB  aieies  on  the  Mease.  The  campaign 
dosed  with  the  capture  of  Huy  (Aug.  35)  and  Limbourg 
(Sept.  27).  On  the  Rhine  great  projects  were  entertained 
by  the  French,  nothing  less  than  the  capture  of  Vtenna  by  a 
combineii  Francn  BavarianHiirii:;in,-n  army  being  intended. 
Villars  began  by  capturing  Kehl  i  .\I.irch  lo)  under  the  very  eyes 
of  the  margrave,  who  dared  not  risk  a  battle  lest  the  Bavarians 
coming  up  in  his  rear  should  destroy  his  weakened  army.  The 
Bavarians  had  in  fact  no  such  intention.  The  dectoc^  while 
ourcying  on  a  trifling  war  with  a  small  imperial  army  under 
Ommt  Stynun,  insisttti  that  VilUis  should  cmsa  the  Black  Forest 
and  joinUiB»irlik^Vilbuswss«inrillingtodothns  early  in  the 
year,  as  two-tUids  of  his  oflioeis  were  as  usual  on  leave  or 
detached  on  recruiting  duties.  Courtier  thotigh  he  was,  the 
marshal  would  not  stir  even  in  spite  of  the  king's  orders  until  he 
was  ready.  At  the  end  of  .•\])ril,  leaving  Tallard  alone  to  defend 
Alsace  and  Lorraine  against  the  margrave,  Villars  plunged  into 
the  defdes  of  the  Black  Forest  and  on  the  8th  of  May  joined  the 
elector  at  Ebingeo.  All  seemed  favourable  for  the  advance  on 
Vienna,  but  at  the  last  moment  the  elector  half  repented  of  his 
alliance  with  the  enemies  of  Germany  and  proposed  instead  a 
Junction  with  Vendtaae  bjr  wsy  of  Tbol.  This  proposal  came 
to  HrtUag,  the  IMcae  wcr  mob  roused  to  revolt  by  the  mis- 
Goudnct  of  the  fli-diadpllned  Bavarians,  and  VeodAme,  who,  like 
Luxembourg,  was  a  giant  in  battle  and  a  sluggard  in  camp,  would 
not  stir.  The  active  \'ilhirs  treantime  was  reduced  to  impotence 
and  faced  St)Tum  in  an  entrenched  CSUp  St  OilUniea  Ctt  the 
Danube,  neither  side  oiTcring  battle. 

Villars  had  pwstcd  a  protective  force  at  Ulm  to  contain  the 
margrave's  army  should  it  turn  back  upon  him,  and  this,  after 
an  engagement  at  Munderkingen  (July  ji)  induced  the  cautiotis 
Louis  to  return  to  the  Rhine.  Kve  weeks  later,  however,  the 
maigESve  retumed  in  full  force,  and  moving  by  the  right  baidi 
flf  tlie  Daaubo  Rsciied  Aufdmig  on  the  6th  of  September. 
The  doctor,  wflBtogfromtefutile  Tirol  eicpedition,  hadalrcady 
rejoined  ViUsiS St  Dillingen,  and  the  marshal  persuaded  him  to 
attack  S^ffum  before  the  two  imperial   generals  could  join 

'  In  this  year  began  the  Camisard  insurrection,  in  the  Ccvcnnes, 
which  necenitated  the  detachment  of  a  conaidetable  body  of  ttoopt 
from  VendAme's  army  in  Italy.  Similarly  both  in  1709  and  1703 
die  Huagnrfsa  iaiuiicctioo  compelled  the  Vienacee  nvcmmeat 
to  keep  back  the  ninCorecflients  of  which  Eugene  etood  to  need. 


forces.  The  result  was  the  battle  of  Hochstett*  (Sept.  jo)  in 
whi(  h  the  elector  and  Villars  won  a  great  victory,  at  a  loss  of 
only  1000  men  to  Styrum's  ii,ooo.  Rarely  indeed  had  <iu  i»lh- 
ccntury  general  so  great  an  opporiuiiily  of  Crushing  a  war  at  one 
blow.  But  even  Villars  saw  no  better  use  for  tbe  Hoc^mim, 
victory  than  the  unimpeded  juBCtkjO  of  his  own  army 
and  Tallard's  and  wmter  quartets  in  WUrttembe^  aiKi  the 
elector  on  tlie  otlier  hand  was  principally  audous  to  evict  the 
margrave's  army  from  his  dominions.  Tbe  question  was  referred 
to  Versailles,  ud  another  month  passed  away  in  Inactivity. 
Tallard  remained  on  the  Rhine,  and  Villars  in  disgust  applied 
to  b<'  recalled.  The  margrave,  entrenched  as  usual,  kept  the 
field  for  another  month  and  then  rc;ired  to  the  Lake  of  Constance, 
where,  in  a  still  unexhausted  district,  he  spent  the  winter.  The 
clr.  r<ir  wintered  in  the  lller  with  the  combined  army.  Tallard 
meanwhile  invested  Landau  and  defeated  »  detachment  sent  from 
Ifarlboraugh's  distant  army  to  relieve  tbe  place  in  the  battle 
of  Spite  (Nov.  10),  which  was  slnost  as  costly  to  the  allies 
as  Hochstett.  Laadau  sumndcrad  on  the  1 2th  of  November. 
Old  Bnissch,  besteged  by  VauiMm,  capitulated  on  ths  Mh  of 
September.  Thus  in  Germany,  though  the  grand  advance  OD 
Vienna  had  come  to  nothing,  the  French  had. won  two  important 
\-ictories  and  established  an  army  in  Bavaria.  More  than 
this,  under  the  prevailing  ff)ndiliQns  of  warfare,  it  was  imp<issiblc 
to  cxfjcct.  In  Italy,  on  the  other  hand,  \'cnd6mc,  although  no 
longer  opposed  by  Kugene,  achieved  nothing,  .After  a  raid 
towards  Trieste  he  was  brotight  back  hurriedly  by  the  news 
that  Victor  Amadeus  of  Savoy  had  changed  sides,  and  though 
he  was  victorious  in  a  few  firjrmi«h<>»  and  re-established  touch 
with  Frcnoe  by  capturing  Asti,  he  failed  to  prevent  thelmperial* 
ists,  under  G^do  Starhembcif,  inn  dlKlinc  put  Us  puitioD 
in  Lombardy  and  joining  the  duke  of  Sav^  in  nedmoni. 

The  campaign  of  1704,  though  in  the  Low  Countries  and  in 
Italy  practically  nothing  was  done,  is  mcmoniblc  for  what  was 
probably  the  greatest  strategii  al  operation  in  the  7S;h  rcniury, 
Marlborough's  march  to  the  Danube.  At  the  nu;,-u.  t  the  elector 
and  Marsin  (\  illars'  successor)  were  on  the  lUer,  between  L'lm 
and  Mcmmingcn,  Tallard  between  Straasburg  and  Landau, 
Villeroy  as  usual  between  the  Brabant  lines  and  the  Meuse. 
Between  Villeroy  and  Tallard  then  WM  a  ■nail  tone  «a  the 
MfloeDe,  intended  to  idnlero  eitktr.  Ob  the  other  M»  tbe 
Margrave  Louis  was  bi  the  Stockach-Engen  region ,  wit  h  his  own 
army  and  tbe  rdic  of  Styrum's,  but  being  responsible  for  guutOng 
the  whole  of  the  Middle  Rhine  as  well  .as  for  opposing  ihe  elector 
he  was  weak  everywhere,  and  his  defence  of  the  Khinc  was 
practically  limited  to  holding  the  "  lines  of  StoUhufen."  a 
defensive  position  near  Biihl  in  Baden.  With  Breisach  and  Kehl 
in  their  own  hands,  the  French  were  more  or  less  closely  in  touch 
with  their  comrades  in  Bavaria,  and  Tallard  convoyed  a  large 
bo<ly  of  revTuits  for  Marsin's  army  through  the  Black  Forest 
deElcs.  But  in  doing  so  he  lost  most  of  them  by  desertion,  the 
margrave**  araqr  dogged  Us  maidi,  and  In  hit  no  ^ 
regular  line  o(  eoaunnnkation  was  established.  Thus  jmmI* 
the  five  armies  (Ntariborough's,  Eugene's,  Titllard's,  r«M»ma 
Marsin's  and  the  mareravc's)  engaged  in  this  theatre 
of  war,  were  moving  and  facing  in  all  directions  in  turn  in  a  most 
bewildering  fashion.  Marlborough's  purpose  at  any  rate  was 
quite  definite — to  transfer  a  large  corps  from  the  Low  Countries 
to  Bavaria  and  there  in  concert  with  the  .allies  in  that  quarter 
to  crush  the  elector  decisively.  He  took  no  one  into  his  confi- 
dence. The  timid  Dutch  were  brought,  not  without  difficulty, 
to  assent  to  a  Lower  Rhine  and  Moselle  campaign,  of  much  tbe 
same  Mit  as  the  Bonn  eqwdltloB  of  t7o;j,  hot  rather  than  be 
burdened  with  Dutdi  coonseilois  be  forwent  tbe  aialstiwcf  of 
the  Dutch  tioeps.  These  were  left  under  Overklrfc  to  defend 
the  Mcu.^e.  and  English  and  Engli?h-paid  troops  alone  took  part 
in  the  great  venture.  Meanwhile  Tallard  and  Marsin,  united 
at  the  moment  of  handing  over  the  recruits,  had  promptly  . 
separated  again.    Tallard,  Villeroy  and  the  Versailles  strategists, 

'Fought  on  the  aame  battlefi^  as  was  Blenheim  next  year: 
the  latter  is  consequently  called  by  some  the  "  seoood  battle  of 
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weO  aware  that  MiiIbonHigh  waa  ■■mxWng  tbe  Rhine,  thought 
thAt  a  diversion  on  the  MoMDe  was  Intended,  and  the  feeble 

warnings  of  Marsin,  who  hdf  mpected  th»  real  purpose,  were 
disresarded.  Villcroy  remained  in  Brabant  for  fear  that 
Ovcrkirk  would  lake  a  few  towns  in  his  absence. 

MarllKirouKh  calculated  thai  ri^  he  progrcsM-fl  up  the  Rhine 
the  French  would  collec  t  lo  prevent  hi-s  crossing,  iiibtead  of  iheiii- 
st  Ivis  passing  over  lo  join  the  elector  and  Marsin.  Thus  the 
exi>edition  would  reach  the  Xcckar  mouth,  without  its  true 
puriiose-  being  suspected,  and  once  there  Marlborough  would 
vanish  from  the  kca  of  the  defetiders  of  the  Rhine,  to  re.ippc;ir  on 
the  Danube  where  he  was  least  cipcctccj.  On  ihc  12th  of  May 
the  army  crossed  the  Mcu.se  at  Rurcntond,  on  the  3  jrd  it  reached 
Boob,  an  the  aoth  Mainz.  On  the  ist  of  June  the  puzzled  French 
noted  preparations  for  bridging  the  Rhine  at  Philipsburg.  But 
two  days  later  the  English  had  turned  to  their  left  into  the  valley 
«f  tha  Neckar.  On  the  loth  of  June  Prinoe  Eugene  and  on  the 
13th  the  matsrave  qipeand  at  the  duke's  headqnaiteia  to  concert 
«peratioaa.  It  was  arranged  that  the  aaiBiave  waa  to  join 
Uailboioii^  and  that  Eugene  should  command  the  Stollbofen 
•ad  otfaer  teces  on  the  Rhine,  for  TaOard,  it  seemed, 
was  lAoot  to  be  joined  by  Villeroy '  and  Marlborough 
knew  that  these  marshals  must  be  kept  west  of  the 
Rhine  for  the  six  weeks  he  allowed  himself  for  the 
Bavari.m  cnterprist'.  The  m  ir^^r  ivr's  army  duly  joined  Marl- 
borouK'i's  on  the  22nd  o!  June  .il  L'rsjjrung,  u  in.  north  of  Ulm. 
where  the  elector  and  Martiiii  were  encamped.  The  endurance  of 
Marlborough's  corps,  as  displ;Lye<l  in  the  long  march  from  Kure- 
mond,  waa  not  the  least  extriiordi:i.iry  feature  of  the  opct.itiun. 
For  iSth  ccntury  troops  such  perfurmanrcs  were  generally  provo- 
cative of  desertion,  atid  iiivKjK  jd  the  ruiu  of  the  army  that  at- 
tempted it.  But  Prince  Eugene,  we  ,-irc  told,  was  astonished  at 
the  fine  condition  of  the  army.  On  the  French  side  meantime  all 
was  perplexity,  and  it  wss  not  until  a  week  after  the  margrave 
and  Marlborough  had  united  that  a  decision  was  arrived  at  by 
Louis  XIV.,  in  whose  eyes  the  feeble  corps  of  Eugene  sheltered 
in  the  lines  of  StoUhofen  constituted  a  grave  menace  for  .Msacc 
and  Lorraine.  VilleRqr's  main  body  fnm.  Uw  Meuse  had  after 
its  first  hesitations  followed  up  Uarlboron^,  in  readiness  for  the 
■uppoied  RUae  aad  MoMBe  cawiiiaitn,  and  was  now  about 
Luidaa.  Tklbtd  with  Uie  smaller  half  of  the  united  armies 
was  to  advance  by  Brebach  and  to  "  try  to  capture  Viilii|n." 
Villeroy  was  to  watch  Eugene's  corps,  or  rather  the  StoUhofen- 
Buhl  position,  and  the  small  Moselle  corps  was  lo  remain  west 
of  the  Rhine.  This  meant  conrctlinR  both  the  initiative  and  the 
superiority  in  numbers  to  Marlboruui^h. 

The  duke  had  now  mana  uvrcd  himself  with  brilliant  success 
from  one  theatre  of  w.ir  lo  another,  and  had  secured  every 
advantage  to  hinib-elf.  His  iiiethixl  of  ulili/,ing  the  aitv-image 
showed  his  mastery  01  the  rules  ot  the  sirii  t  panic  that,  with  the 
instinct  of  a  great  ca[)luin,  he  had  jusl  set  at  nought.  From 
before  Ulm  he  sidled  gradually  along  the  north  side  of  the 
Danube  in  the  hope  of  t'lmlinK  an  unguarded  passage-  He  and 
the  auHVnve  eaodsed  the  ^^eneral  command  on  alternate  days, 
and  when  OD  ilis  own  day  he  arrived  opposite  Donauworth, 
knowing  Lonia's caution,  he  thought  that  direct  attack  was  better 
tfaanaaodMrtwodqia'aitensmntotheeasu  Moreover  he  needed 
a  walled  town  toaemaAa  maiaaine  instead  of  NQcdUngco,  which 
he  had  used  oflate  but  wiiich  could  not  serve  him  for  opeiaUona 
over  the  river.  In  the  late  afteraooD  of  the  aist  the  army  was 
flung,  regardlcs.s  of  leases,  a<ainit  the  entrenched  hill  of  the 
SchcBenbctg  at  Donauwtfrth,  where  the  elector  had  posted  a 
Omipitvee  strong  detachment.  The  attack  cost  6000  men,  but 
(asOMinW,  it  was  successful,  and  of  the  12,000  Bavarians  on 
the  hi;l  only  (.coo  returned  to  their  main  body,  which 
ha<l  now  moveii  ir<im  I'lm  lo  Lauingen.  I'.issinp  the  river,  the 
allies  besieged  and  took  the  jitiall  fortrest.  ■  1  K  i  n.  and  thence 
.moved  to  the  neiglibourhood  of  .Augsburg,  tliorouRhly  and 
deliberately  dcv-Tstaling  the  countryside  so  as  to  force  the  elector 
to  make  terrtu:.    The  best  thai  can  be  said  of  this  barbarous 

*  Even  Villeroy  ii  appears  rose  to  the  situation  thus  far,  but  the 
Idng  only  allowed  him  to  acnd  25,000  men  to  TaUard. 


device,  more  or  less  legitimato  In  the  days  when  the 
waa  the  peopiels  as  nidi  aa  tlie  pttocc\  ts  tfett  Lmil  XIV. 
had  tevaral  tinea  practised  it.  Its  owat  dhctive  oondeBi- 
nation  Is  that  military  devastations,  in  these  ptirdy  political 
contests,  were  entirely  u:ir>iofitablc.  Louts  bad  already  found 
ihK-n:  S.I,  :\::'\  had  given  up  the  practirr.  In  the  present  case  llie 
acts  ol  the  allies  oidy  confirmed  the  elector  in  his  French  sym- 
pathies, while  at  the  same  time  Marlborough's  own  supplies  ran 
short,  his  convoys  were  harassed  and  his  rcconnai&s.inces 
impeded.  The  moveiiieiils  of  the  Ivvu  armies  were  but  trilling. 
Marlborough,  though  supeinor,  w,is  not  decisively  superior,  ami 
his  opponents,  well  entrenched  near  Augsburg,  '.v.-iitni  tUr 
Tallard  and  (in  vain)  for  Villeroy.  Marlborough  marked  time 
until  Eugene  should  join  him. 

There  were  now  five  armies  in  the  field,  two  allied  and  three 
FreiKh.  The  centre  of  gravity  was  therefore  in  Villeroy's  camp. 
If  that  marshal  followed  Tallard,  even  Eugene's  jimction  with 
Marlborough  would  not  give  the  latter  enough  force.  If  TaSard 
alone  joined  the  elector  and  Eugene  Marlbocough,  the  game  was 
m  the  hands  of  the  aHlsa.  Butnoaeof  thepoHiblecaBhiBatMnB 
oftwoanwiwaiiiniteiaeTOeattenytedhjretthgaide.  Eofsae 
did  not  veatnn  to  leave  \nileroy's  front  to  attack  Tsllard,  who 
was  marching  by  Kehl-Villingen-Ulm  on  Augsburg,  but  when  he 
knew  that  TaUard  was  on  the  move  he  slipped  away  frum 
\'illeroy  to  j\)in  M.irlbi;r<niKh.  In  turn,  T.illarii  .imi  li;c  elector, 
.ivwire  ol  Eugene's  inarch,  could  have  left  Marihorough  to  his 
sieges  and  combined  against  Eugene,  but  they  were  well  content 
lo  join  forces  peaceably  at  Aug.sburg.  Worst  of  all,  \  illeroy,  in 
whose  hands  was  the  key  of  the  situation,  was  the  nearest  to 
Versailles  and  the  least  capable  of  soKnng  the  knotty  problem 
for  himself.  When  the  king  Uaile  him  follow  Tallard  to  N'iUingcn 
he  hesit.ated,  and  when  he  had  made  up  his  mind  to  try,  Louis 
had  changed  his  and  ordered  bim  to  detain  Eugene  (who  was 
already  far  away)  in  tbe  Stotlhofen  lines.  The  buit  Stage  of  the 
campaign  w.is  brief.  Marlbonmi^  and  Eugene  had  in  a^id  a 
battle,  Tallard  and  Marsin  a  war  of  manceuvre  to  occupy  tbe 
few  weeks  now  to  be  spun  out  before  winter  quarters  were  due. 
The  two  allied  armiea  met  in  the  Danube  vtlky  on  the  6th  of 
August.  II  the  enemy  remained  on  tbe  south  side  Eugene  was  to 
CWM,  if  tbqr  lecwssed  to  the  awth  bank  Madbowwuh  was  to 
fottow  suit.  The  margrave  Louis  of  Baden  had  been  sent  off  to 
besiege  Ingolstadt  as  soon  as  Eugene  had  come  within  a  safe 
distance.  The  18th-century  general  relied  far  more  on  himself 
than  on  the  small  surplus  of  force  that  his  army,  in  the  con- 
ditions of  that  time,  could  hope  to  have  over  its  opf>ontnt. 
When  therefore  the  French  and  Bavarians  were  reiwrted  op(xisitc 
Eugene  on  the  north  side,  Marlborough  crossed  at  once,  and 
without  waiting  for  the  margrave  the  two  great  soldiers  went 
forward.  On  the  tad  of  August  (see  Bleniuhi)  they  attacked 
and  practically  dettnyed  the  anaies  of  Tallard,  Mnrin  aad  the 
elector. 

The  campaign  of  1705  was  uneventful  and  of  little  profit  to 
cither  side.  Marlborough's  army  had  returned  to  the  Low 
Countries,  engaging  en  route  in  a  small  campaign  in  the  Luxem- 
burg and  Thion\'il]e  region,  which  was  defended  with  skill  and 
success  by  \  iUars.  Villeroy  had  also  returned  to  Brabant  and 
retaken  Uuy.  With  him  waa  the  now  ciiled  elector  of  ilavatia. 
On  the  i8th  of  July,  after  a  series  of  AilAil  ■aaoama,  Jiait- 
borou^  forced  tbe  Unes  of  Brabant  at  EBimib  near  lUomit, 
hut  not  even  the  glory  of  Blenheim  could  Induce  tlw  Dutch 
deputies  to  give  him  a  free  hand  or  the  Dutch  generals  to  fall  in 
with  his  schemes.  King  Louis  was  thus  able  to  rein- 
force Villeroy  betimes  from  Villars's  Lorraine  army, 
and  the  campaign  closed  with  no  better  work  than  the 
razing  of  the  captured  French  entrenchments.  On  the  Rhine 
Villars,  with  a  force  reduced  to  impotence  by  the  losses  of  Blen- 
heim and  the  detachments  sent  to  \  iDeroy,  carried  on  a  spiritless 
campaign  about  Hagenau  and  \\  ci..>enbiirg  against  the  margrave 
Louis.  In  Italy  alone  was  there  any  serious  encounter.  Here 
\'end6n\e"s  army  and  a  fresh  eor])s  from  France  were  engage*!  in 
the  attempt  to  subdue  \'ictor  Amadcus  and  his  new  Austrian 
allies  (Starbenbcrg's,  originally  Eugene's  army),  and  th^  were 
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■o  far  tuccessfiil  that  the  duke  implored  the  emperor  to  send  a 

fresh  army.  Eugene  commandi-il  tfiis  army,  o[i[>o.sed  lo  which 
was  a  force  under  Vend6me's  brother  riiiliiii>c.  called  the  Grand 
Prior,  'l  liis  man.  a  lazy  dilettante,  let  himself  be  surprised  by 
Eugene's  I'lrrco  attack  on  the  line  of  the  Adda.  The  day  was 
restored  however,  and  the  .Xiist ri;\ns  licairn  olT,  thanks  to  Vcn- 
ddmc's  opfHjrlunc  arrival  and  iiaunih-K.s  (ouragc  (battle  of  Cas- 
sano,  Au^ist  i6).  NcviTtlRk-ss.  the  subjugatioD  of  Ftedmont 
was  put  off  until  next  ycjir,  by  Ix)uis's  orders. 

1706  was  a  bad  year  for  the  French.  At  the  ver>-  outset  of 
the  campaign  in  the  Netherlands,  Mlleroy.  hearing  that  some 
of  the  allied  contingents  that  composed  Marlborough's  army  had 
refused  to  join,  went  forward  from  his  new  defenaiw  lines  along 
the  Dyle  and  offered  battle.  Marlborough  would  probably  have 
ioufht  in  aiigr  case,  bul  bdnf  joined  k  time  by  tJie  bdatad  att^ 
oaatiDieDU,  be  ms  able  (IC^r  la)  not  onljr  to  i^  bnt  alan  to 
pndt  by  the  ifiotkm  vkftny  of  Ibnillica  («.«.)  on  tbe  lath  «f 
lifny.  Ilik  im  one  of  tlieftwaHea  of  tbomti^y  efficient  and 
aooocMfal  pursuit  in  the  military  history  of  the  17th  and  i8(h 
centuries.  The  whole  of  Flanders  and  Brabant,  except  a  few 
minor  fortresses,  fell  into  his  hands  within  two 
iw.  '^P^^ks.  These  too  fell  one  after  the  other  in  August 
and  September,  am!  thr  Rriiish  r.walrj'  crossed  the 
French  frontier  itself.  Hut  on  the  Rhine  the  inactivity  of 
Ixmis  of  Baden  had  allowed  V'illars  to  transfer  the  bulk  of 
his  army  to  the  Netherlands.  Vcndome.  t<K>,  was  stnt  to  suc- 
ceed Villeros .  and  .Marlborough  made  no  further  advance. 
Louis's  two  most  brilliant  commandeis  devoted  themselves  lo 
organizing  the  defence  of  the  Frcndl  fraaller,  and  did  not 
venture  to  interrupt  Marlborough's  sieges. 

In  Italy  tbe  campaign  had,  as  before,  two  branches,  the  con- 
test for  Piedmont  and  the  contest  between  the  French  forces 
in  Lombardy  and  the  Austrian  second  army  that  sought  to  join 
Victor  Amadeus  and  Starbemberf.   Tbe  latter,  repulsed  by 


VendAme  at  Cassano,  had  retired  to  Brescia  and  Lake  Garda, 
V'endftme  following  up  and  wintering  about  Castiglionc  and 
Mantua,  .and  in  .April  1706,  profiting  by  Eugene's  temporary 
absence,  Vend6mi  i  ked  the  ImfM-rialisIs'  ramp  of  Monte- 
chiaro-Calcinato.  liii  iiitetilion  w;ls  by  a  night  march  to 
surprise  the  post  of  I'onteSan  Mano  on  their  extreme  left,  but 
when  day  came  he  noticed  that  he  could  give  battle  lo  tbe 
enemy's  left  wing  at  Calcinato  before  their  right  from  c^^tM», 
Moniechiaro  could  inter\'cne.  His  onset  broke  up 
the  dcfcnc-e  completely  (battle  of  Calcinato,  April  ig),  and  he 
hustled  the  fragments  of  the  Imperialist  army  back  into  tbe 
mountains,  where  Euuenc  had  the  greatest  difficulty  in  rall>'ing 
them.  Until  the  middle  of  June  Vend6me  completely  baffled 
all  attempts  of  Eugene  to  slip  past  him  into  Piedmont.  He  was 
tbco,  bowever,  recalled  to  sapeisede  ViUeroy  in  Belgium,  and 
his  feeble  suocesBoii  entirely  failed  to  rise  to  the  occsaion. 
Philip  «f  OriboB,  iritb  M aain  and  the  due  de  la  FeoiOBde  aa 
Us  advisers,  ma  healfging  Turin,  trying  hi  vafai  to  lemedy  the 
errors  of  tbe  engineers  and  tbe  constant  repulse  of  small  storming 
parties  by  a  savage  bombardment  of  the  town  itself.  As  soon 
;is  he  knew  of  \'end6me's  deiMirturc  Prince  Eugene  emerged 
afresh  from  the  mountains,  and,  outmana:u\Ting  the  French  in 
Lombanly  without  the  least  ditTicully,  hurried  towards  Turin. 
\  iclor  .Amadeus,  leaving  the  defence  to  the  Austrian  and  I'ied- 
montese  infantr>-.  escap<'d  through  the  besiegers'  lines  ud 
joined  his  cousin  wilh  a  large  force  of  ca\-alr>'.  On 
the  -th  of  September  they  attacked  the  French  lines  jMtoi 
round  Turin.  Owing  to  the  dis.igreements  of  their 
generals,  the  various  corps  of  the  defenders,  though  superior  in 
total  numbers,  wore  beaten  in  detail  by  the  well-concerted  attacks 
of  Eugene,  \  i>  tor  .\madeus  and  the Tturin garrison.  Marsinwas 
killed,  many  of  the  boldest  officers  in  tbe  amy  lost  heart,  and 
Philip  retreated  ignominioualy  to  Pinerolo.  Altboogb  in  the  same 
week  Ueut.-Ceneral  Midavy-Giancey  inflicted  a  severe  defeat  on 
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the  AustruLDS  who  were  still  left  in  Lombardy  (Castiglione, 
Sept.  9)  the  battle  of  Turin  practically  ended  the  war  in  Italy. 

Both  ia  the  north  and  in  the  south  the  tide  had  now  receded 
to  the  fraatieii  of  France  itseU.  Louis  could  now  hope  to  gain 
the  object*  of  tbe  war  only  partially  and  by  sheer 
But  it  is  fiom  thie  ve^  point  tbai.  the 
French  opecatwus  cease  (thov^  ooly  gndaaOy 
it  ii  tsue)  t0  be  the  flUdbwd  and  b«Mny>ioiMd  patdnrorfc  of 
fbnyi  uid  coidoiie  thet  thegr  had  hilhecio  been.  In  tbe  place 
olTUhid^MmiW  sad  ViUeroys  Loon  nu^  topui 
hie  ViUen,  VendAmes  and  Berwicks,  and  abcnre  all  the  approach 
of  the  allied  arinics  roused  in  the  French  nation  itself  a  spirit  of 
aatilHW*  defence  which  bears  at  lca.st  a  faint  resemblance  to  the 
gnat  uprisings  of  1792  and  1S70.  and  under  the  prevailing 
dynastic  and  professional  conditions  of  warfare  was  indeed  a 
btar'.liriK  phenomenon.  For  the  galhering  of  this  unexpected 
moral  lorre  i  ;o-  atTordcd  a  year  of  respite.  The  emperor,  desiring 
to  occupy  \a])les  and  Lombardy  w.lh  trie  le:i,st  pos.silile  troubk-, 
ajjretd  to  permit  Mtdavy-Grancey  to  brin(4  off  ail  the  Italian 
garrisons,  and  with  these  and  the  mililia  Ijattalions  of  the  Midi 
Marshal  Tc-lsc  formed  a  strong  army  for  the  defence  of  the 
Alpine  frontier.  In  Spain  the  campaign  opened  with  the  brilliant 
success  of  Berwick  at  Almanza.  In  Germany  Villars  not  only 
pricked  the  bubble  reputation  of  the  lines  of  StoUhofen,'  but 
raided  into  Bavaria,  penetrating  aa  far  aa  Blenheim  baltle- 
iidd  before  he  gave  up  the  attempt  to  nwne  the  Bavarians 
again.  The  Impedalletaand  Piedmoptwelnthe  wuth  aucceeded 
in  turning  tbe  Alplnelieiiier,  but  they  neie  bnught  to  a  oonplete 
staadadU  bgr  Teia£'a  gallant  defence  of  Teukn  (A«gu>0  and 
having,  Ifte  their  predeoeiBaiia  in  1699,  lauaed  tiie  peiaantiy 
against  them  they  retired  over  the  mountains.  In  Belgium 
the  elector  of  Bavaria,  who  was  viceroy  there  for  King  Philip, 
and  was  seconded  by  Vend6me,  remained  quiescent  about  Mons 
and  G:mbIou.x,  while  Marlborough,  paralysed  more  completely 
than  ever  before  by  the  Dutch,  spent  the  aninmer  inactive  in 
camp  on  the  Ghcctc. 

The  respite  of  1707  had  cimbled  Loui.i  to  Rather  his  strength 
in  Flanders.  Henceforward  operations  on  the  Rhine  and  in 
Dauphin6  arc  of  quite  secondary  importance,  so  miu  h  so  that 
Eugene  and  the  main  Austrian  army  arc  always  fotind  in  the 
Low  Countries  fighting  aide  by  aide  with  the  Anglo-allied  army 
of  Uarlborougb. 

In  1708  Eugene  foresaw  this  shift  of  the  centre  of  gravity  and 
ananged  with  Marlhoiough  to  transfer  the  army  which  was 
Csmimtga  ostensibly  destined  far  the  Rhine  campaign  to 
efiiWp  Brabant,  npagdog  thus  the  debt  of  1704.  Indeed 
the  main  anny  of  the  Fkcach  ma  markedly  superior  in  anmbcn 

toUalfilalHM■ll%  hardhr  tirf— iw  to  Ifaxlboimi^'ft  and 
Eugene^  combuied.  Placing  the  elector  of  Bavaifa,  with  Ber- 
wick to  advise  him,  at  the  head  of  the  small  army  of  .Msace,  he 
put  his  >-oung  grandson  and  heir,  the  duke  of  Burgundy,  at  the 
head  of  the  pri  it  army  which  assembled  at  Valem;  i<  1  m  - ,  .11  I 
gave  him  Vcnilome  as  mentor.  Hnl  the  prince  was  pitJiis,  milii- 
mannered,  utiiitnbitious  of  niiiit.iry  glory  and  aho  obstinate, 
and  to  unite  him  with  the  licry,  loose  living  and  daring  \'end6me. 
was.  as  Saint-Simon  says,  "  mixing  fire  and  water."  At  the 
end  of  M;iy  operations  l)egan.  Vendftme  advanced  to  engage 
M.irlhorouRh  Vn'torc  F.u(ji  nc.  whose  purpose  had  become  known, 
should  join  him.  .As  the  French  came  on  towards  Brussels. 
Marlborough,  who  had  concentrated  at  Hal  jfell  back  by  a  forced 
march  to  Louvain.  VendAme  ha\nng  thus  won  the  first  move, 
there  was  a  pause  and  then  the  French  .suddenly  swung  round  to 
the  west,  and  b^an  to  overrun  Flanders^  where  their  agents  had 
already  won  over  many  of  the  officiab  wlw  had  been  installed 
by  the  allies  since  1706.  Ghent  and  Brocea  tunendered  at  cmce, 
and  to  tcgara  for  King  Fhilqt  aU  the  country  west  of  the  Scheldt 
it  only  remained  to  take  Oudenardc.  On  the  day  of  the  sur- 
render of  Ghent  Mariborough  was  in  pursuit,  and  one  long  forced 

■  The  Margrave  \jow%  of  Rnden  had  died  during  the  winter  of 

l7o(»-i7o7.  Ill-  w.i>  51111  eeili-il  by  the  incompetent  marjtravc  of 
H.i\ri  ':tb.  who  « :i ;  vnn  ih'-|:l,iri;-il.  rhi.-.  ^iiierar^  successor 
was  the  elector  of  Hanover,  afterwards  King  George  I.  of  England. 


march  brought  his  army  almost  within  striking  distance  of  the 
receding  enemy.  But  though  Eugene  himself  had  joined  him, 
Eugene's  army  was  still  far  behind,  and  the  duke  was  stopped  by 
doQUida  for  protection  from  the  offidala  of  Brussels.  Vend6me 
on  Oudenarde.  But  tcaitely  had  he  begun  this 
when  Marlborough  was  upon  him.  The  duke  di»- 
tiw  aitnatioik  with  Eugene,  who  had  phned  1 
his  ftiend'a  eeden.  Haslboraug^  waa  half 
general  would  have  been  icaohred — to  wait  for  Eugene's  troopa 
before  giving  battle,  lor  he  luMfW  tiwt  Vcndteie  was  no  ordinaiy 
opponent,  but  Eugene  ooonadled  bnmediate  action  lest  the 
French  should  escape,  and  relying  on  his  own  skill  and  on  the 
well-known  disunion  in  the  French  headquarters,  l^larlborovgh 
went  forward.  As  he  approached,  the  French  gave  up  thoiieBe 
of  Oudcaardc  and  look  up  a  ptwiiion  at  Gavre,  7  m.  Q^„f^ 
lower  down  the  Scheldt,  so  as  to  be  able  to  act 
towards  either  ("ihent  or  Oudenarde,  Marlborough's  advanced 
guanl,  tiolilly  hamileil  by  Cadogan,  slipped  if.  \iv\ wv.  w  (  ..n  >e  and 
Oudenarde.  At  once  the  disscnbions  in  the  French  headquarters 
became  flagrant.  V'endftme  began  to  place  part  of  the  army  in 
position  along  the  river  while  the  duke  of  Burgundy  was  posting 
the  rest  much  farther  back  as  aiioiher  line  of  defence.  Cadogaa 
was  thus  able  to  destroy  the  few  isolated  troops  on  the  river. 
Thereupon  Vend6me  proposed  to  the  duke  to  advance  and  to 
destroy  Cadogan  before  the  main  body  of  the  allies  came  np^  hot 
the  young  prince^  liesUations  allowed  the  chance  to  pasL  He 
then  prapoaed  a  letieat  on  Ghent.  "It  la  too  lMt^  lepBed 
Vendtaie,  and  foKmcd  up  the  army  for  battle  aa  IicBt  he  could. 
The  alMed  awin  haAf,  naidiieg  with  an  speed,  croaaed  the 
Schddt  at  all  haaards  and  jofawa  Cadogan.  In  the  cncoimter- 
battle  which  followed  (see  OODEKAKor.)  Marlborough  separated, 
cut  off  and  destroyed  the  French  right  wing.  The  French  re- 
treated in  disorder  on  Ghent  (July  1 1)  with  a  loss  of  15,000  men. 
Nevertheless  <  )udermrdc  was  in  no  way  decisive,  and  for  the  rest 
of  the  campaign  tbe  two  armies  wandered  to  and  fro  in  the  usual 
way.  Berwick,  recalled  from  Alsace,  mantruvred  aljoul  Douay, 
while  Vendftme  remained  near  Ghent,  and  between  Sitgt  ot 
them  Marlborough's  and  Eugene's  armies  devoted 
them.sclvi-s  to  the  siege  of  Lille.  In  this  town,  one  of  Vauban's 
masterpieces  of  fortification,  the  old  Marshal  Boufflers  had  under- 
taken  the  defence,  and  it  offered  a  long  and  tuitisually  gallant 
resistance  to  Eugene's  army.  Marlborough  covered  the  siege. 
VendAme  maaoeuvnd  gnduaOy  iwnd  and  joined  Berwick, 
but  though  90,000  and  later  130,000  strong,  they  did  sot  attadt 
him.  Berwick  was  a  new  element  of  dissension  in  the  diatncted 
headquaitcia,  and  they  limited  their  efibcu  iiiat  to  attcmptiag 
to  iateicqit  a  bui^  convoy  of  artiDcqr  and  stores  that  the  aUiea 
taonght  vp  fram  Braaaela  for  the  sfe^e,*  and  secondly  to  destroy 
another  convoy  that  was  hnm^t  up  from  Oatend  by  the  General 
Webb  known  to  rcadciB  of  Bmoni.  Tbe  futile  attack  upon  the 
second  convoy  is  known  as  the  action  of  Wynendael  (Sept. 
.  Si.  The  only  other  incident  of  the  rnnip.iign  in  the  opet;  was 
an  unsuccessful  raid  on  Brussels  1:.\  ;l  sii.all  corps  under  the 
elector  of  Bavaria  from  the  Mosi      \: i  .Namur. 

On  the  Sth  of  December  the  br.ive  old  m.irshal  surrendered, 
Eugene  complimenting  him  by  allowing  him  to  dictate  the  terms 
of  capitulation.  Ghent  and  Bruges  were  retaken  by  the  allies 
without  ditl'icully,  an<l,  to  add  to  the  di.sastcrs  of  Oudenarde  and 
Lille,  a  terrible  winter  almost  completed  the  ruin  of  France. 
In  despair  Louis  negotiated  for  peace,  but  the  coalition  offered 
such  humiliating  terms  that  not  only  the  king,  but — what  in  the 
18th  century  was  a  rare  and  memorable  thing — his  peo|^  also, 
resolved  to  fight  to  the  end.  Tbe  ruinous  winter  gave  force  to 
the  spirit  of  defctloe,  for  fear  of  starvation,  inducing  something 
akin  to  the  eounfle  of  deqiair,  fanmght  tens  of  thousanda  of 
recnrita  to  the  ootoufi. 

Of  tbe  thrae  invasions  of  Fhttee  attanpied  hi  thia  ntemorahle 
year  two  were  insigniiicant.  On  the  Shhie  tbe  elector  of 


'  .Nn  evei'llent  illustration  of  i8th  Century  views  on  war  is  afforded 
h\-  (he  fact  that  the  conplctdy  aucoeasful  defence  of  this  convoy 
n.e^  regarded  by  bis  oootcmpaniics  aa  Marlborough's  greatest 

triumph. 


SPANISH  SUCCESSION,  WAR  OF  THE 


605 


Hanover  (King  George  I.)  was  held  in  check  by  tlie  due 
d'HiirL'uurt  on  the  Lauter  and  finally  retired  to  the  lines  of  Stoll- 
bof en,  while  a  nnaller  allied  corps  under  the  imperiEilist 
general  Count  Mercy  was  defeated  with  heavy  loss 
by  Hanourt'a  teoond  in  cwmMiid,  Du  Boois,  at 
Rmnenhdm  in  Upper  Alaue  (Aug.  26).  On  the  Alpine  frontier 
Bcnrick,  abandoning  the  fashionable  method  of  "  lines,"  pre- 
pand  a  remarkable  system  of  mobile  defence  pivoted  on 
Briancon,  on  which  Victor  Aroadcus's  feeble  attacks  made  no 
impression.  These  affairs  were  little  more  llmri  diversions.  The 
main,  indeed  the  only,  attack  was  Marlborough's  and  Eugene's, 
and  the  Malplaquct  campaign  i.s  one  of  the  few  episodes  of  i8th 
century  warfare  that  retain  a  livinp  and  passionate  interest. 

Lonp  l>cloro  thib  Marltjuruugh  hmi  [iriip05c<l  to  dash  straight 
forward  into  I-'rancc.  m.i.skinR  the-  fortrfss.i-s,  but  this  scheme  was 
too  bold  even  for  r,Uf;une.  who  i>rcfcrred  to  reduce  the  strong 
places  before  going  on.  Lille  having  been  successfully  besieged, 
Toumai  was  the  next  objective,  and—while  Villars  and  his 
lieutenants  Montesquiou  and  Albergotti  lay  inactive  in  their 
ntrenchments  at  B^thune,  Douai  and  Dennin  on  the  Scheldt, 
training  their  thousands  of  recruits  and  suffering  severely  {torn 
the  famine  that  followed  upon  this  bad  winter — the  aliiei  nid- 
denly  and  Maetitir  left  thdr  caoqM  before  Lille  aa  if  for  an  attack 
on  the  Doui  linea  (June  96-97).  But  befonnoonontbotTt!! 
tiMyhadinmtfldToumai.  A  few  daya  afterwards  their  aiegeguna 
came  up  fivn  llenin  by  water  (down  the  Lys  and  tip  the  Sdiddt) 
and  the  skfft  was  prtamd  with  intense  vigour.  But  it  was  the 
3rd  of  Septemlier  before  the  citadel  capitulated.  Then  Marl- 
borough, free  to  move  again.  Iransfcrtetl  his  armv  secretly  and 
by  deKTccs  to  the  river  Hainc.  beyond  Villars's  HrIu.  Kast  of  St 
Ghislain  \  illars's  long  line.s  of  e.-irthworks  were  but  Ihir.ly  held, 
and  after  a  march  of  50  m.  in  56  hours  through  rain  sodden 
country,  the  allied  advanced  gu.ird  pa-s.'^cd  through  them  un- 
opposed fScpt.  6th).  >fons,  loo,  was  weakly  held,  .md  Marl- 
borough hoped  by  the  ra|)idit;;  of  his  operations  to  trike  it  IjelnTc 
Villars  could  interrupt  him.  Based  on  Mons  and  Brussel,";,  he 
could  then,  leaving  the  maze  of  fortresses  in  the  Arras-Valen- 
denncs  region  to  his  right,  push  on  (as  eighty  years  afterwards 
Coburg  attempted  to  push  on)  straight  to  the  heart  «f  Fnncc. 
But  Villars  also  moved  quickly,  and  his  eager  army  waa  noaed 
to  eothuriasm  by  the  arrival  of  Marshal  BouSlcrs,  who,  aenior 
as  he  was  to  Villus,  had  come  forward  again  at  the  momot  of 
danger  to  serve  aa  bis  seoood  in  oommand.  Thinking  that  the 
aUias  w«i«  somewhat  farther  to  the  east  than  they  were  In  fact, 
the  French  marshal  mardied  secretly,  screened  by  the  broken 
and  wooded  ground  to  the  south  of  the  fortress,  and  occupied 
the  gap  of  Aulnots-Malplaquet  (Sept.  q),  one  of  the  two» 
pracfirablc  passages,  where  he  set  to  work  feverishly  to 
cr'.rench  him.'iclf.  Marlborough  at  once  realized  what  h.-sd 
happened,  and  giving  up  the  siege  of  Mons  brought  his  army  to 
the  s<iuth-e.ast  of  the  place,  rreparitig.  as  at  Oudenarde,  to 
attack  ai  rapidly  as  his  brigades  came  on  the  scene,  he  cannon- 
aded the  French  working  parties  and  lirew  the  return  tire  of  all 
Villars's  guns.  .'\t  this  cri'sis  tl^e  duke  ^uljniitled  the  question 
oi  battle — unwillingly,  as  one  may  imagine — to  a  council  of  war, 
and  Eugene  himself  was  apposed  to  fighting  an  improvised  battle 
when  so  much  was  at  stake.  Others  thought  the  capture  of  the 
Uttle  fortreis  of  St  Ghislain  was  the  best  solution  of  the  problem, 
and  it  was  not  until  the  itth  that  the  allies  delivered  their  attack 
on  the  now  thoroughly  entrenched  position  of  the 
Frcodi.  The  battle  of  Malplaquet  (f  a)  was  by  far 
the  moat  desperately  oootssted  of  the  war.  IntheendBoufflers, 
who  toolc  oommaad  sAca  Viibn  was  wounded,  idaMwiedgcd 
defeat  and  drew  off  in  good  eider,  the  lelt  to  Vakndenncs,  the 
right  to  Bavay  and  Lc  Quesooy.  Eugene  was  wounded,  and 
Marlborough,  after  the  most  terrible  experience  in  any  soldier's 
lifetime,  had  only  enough  energy-  remaining  to  take  Mons  before 
he  retired  into  winter  quarters.  The  loss  of  the  French  is  given 
variously  .xs  7000  and  u.ooo.  The  allies  sacriticcd  no  less, 
probably  more,  than  30.000  men,  and  if  the  English  and  Austrian 
ntnrivors  could  count  themselves  the  biuvest  Svildiers  alive,  onc 
'The  other,  scarcely  Icsa  celebrated,  is  that  of  Jemappcs. 


considerable  part  of  the  allied  army  at  least,  the  Dutch  contiur 
gent,  was  ruined  for  ever.  Even  at  Fontenoy,  thirty-six  years 
later,  the  memory  of  Malplsquet  made  them  faint-hearted. 
From  hia  bed  the  wounded  VillMa  wnie  triumphantly  to  Louia: 
"  If  God  gives  us  another  defeat  like  thii»  year  majeety'e 
enemies  will  be  destroyed." 

In  1710  Villars  ky  eatnadtod  bdtlul  a  new  earfaa  of  Bnae, 
which  he  called  Ne  plus  ultra  and  which  extended  from  Valmi- 
cienncs  to  the  sea,  Marlborough  made  no  attempt  g^—^- 
to  invade  France  from  the  side  of  Mons,  for  \  illars  at  ^i/SiSl 
the  head  of  the  army  which  had  been  through  the 
ordeal  of  M.^lplaqucl  was  too  terrible  an  opponent  to  pass  by 
with  impunity.  In  England,  too,  the  anti-Marlborough  party 
was  gaining  the  upper  hand  in  the  queen's  (ouncil.  So  Marl- 
borough took  no  risks,  and  returning  to  the  Lille  side,  captured 
Douai  (June  26)  and  Beiliune  (.Vug.  jb).  attack  was 

attempted  upon  the  lines.  In  Dauphinc,  Berwick  again 
repulsed  the  Austiians  and  Piedmontesc. 

171 1  was  Marlborough's  last  campaign,  and  it  was  remarkable 
for  the  capture  of  the  Ne  plus  ultra  lines  by  manoeuvres  that  must 
be  recorded  as  being  the  ne  plus  ultra  of  tiie  18th-century  way  of 
war  by  stratagem.  In  May  the  sudden  death  of  tiie 
<mpww owtpliBtfly  altered  tlie  p^lititiil  ^witlff^i  for  his  tnccHior 
Chvdas  was  the  coaMtioiA  ^i-*-— » to  the  thiaae  of  ^ain,  and 
those  who  were  fi|hth>g  for  the  "  helaace  of  power  "  could  no 
more  tolerate  a  new  Chariea  V.  than  thqr  omdd  see  lioula  XIV. 
become  a  Charlemagne.  Before  the  allia  could  agree  upon  any 
concerted  action,  Eugene's  army  had  departed  for  Germany, 
and  Marlborough  alone  was  left  to  face  X'illars's  great  army.  But 
in  pursuance  of  the  policy  of  passive  endurance  the  marsbsl 
remained  on  the  defensive  behind  the  lines,  and  Marlborough 
determined  to  dislodge  him.  What  force  could  not  achieve,  the 
duke  trusted  to  obtain  by  ruse.  The  lines  extended  from  the 
sea  along  the  Canche,  thence  to  Arras,  and  along  the  Sensee  to 
HiHuhmr.  on  ti-.e  Suiuliil.  Marlborough  held  Lille,  Tournai, 
lUlhune  .inri,  in  front  of  these  places,  Douai,  while  \  illars's  strong 
places,  other  than  those  in  the  lines,  were  Valenciennes,  Cood^ 
Lc  Qucsnoy,  &c.  As  the  western  part  of  the  lines,  ^^^^^ 
besides  being  Strong,  were  worthless  from  the  , 
invaden'  point  of  view  because  their  capture  could 
notlcadtoaagrtliiag,  Marlborough  determined  to  pass  the  barrier 
haMieea  Anaa  and  BoacbahL  Hen  the  froot  was  difficult  of 
aoDim^  becane  o<  the  innndatiow  and  awanqia  of  the  Seaafe 
vdegr,  hot  two  canewqn  cmaed  tUe  vaUgr  at  Aiieui  and 
Aubanrhoeil-aa-Bac  teipectively.  On  the  6di  of  July  liail* 
borough,  who  had  encamped  in  the  plain  of  Lens,  sent  a  dalaehp 
raent  to  capture  Arleux.  He  then  marched  away  to  the  west 
as  if  to  attack  the  lines  between  Arr.is  and  the  headwaters  of 
■he  C'anrhe.  \  diars  followed  suit,  but  left  a  corps  behind,  as 
M.irlliorouRh  had  exi>er1ed  and  desired,  to  retake  Arlcux.  The 
commander  of  the  garrison  then  sent  urgent  mess;iges  to  say  that 
he  could  not  hold  out,  and  Marlborough  sent  oil  Cadogan  to 
relieve  him.  Cadogan,  the  only  officer  in  the  army  in  the  duke's 
confidence,  moved  slowly,  and  the  garrison  had  to  surrender 
(July  23).  Villars  razed  the  defences  of  Arleux.  The  plot 
of  the  comedy  now  thickened.  Marlborou^  lost  his  usual 
serenity,  and  behaved  in  so  eccentric  a  manner  that  Ids  own  army 
thought  him  mad.  He  sent  off  one  part  of  IrikinMSS  to  Bithune, 
another  back  to  Douai,  and  ordered  the  loall  remainder  to 
attack  the  lines  between  the  Candm  and  Airaa,  whei^  as 
every  one  knew,  VlUaza'a  whole  azmy  waa  mamed. 
On  the  S4tb  of  August  be  personally  leoonwitied 
the  ttma  wilfa  m  ataJI,  and  calmly  gave  hia 
genenda  bHtfOctiont  for  the  Bnta  to  be  atutmcd.  Bnt  Cadogan 
was  hastening  to  give  the  dtdce's  real  orders  to  the  corps  at 
B6thune  and  Douai.  In  the  m'ght  of  the  4th-5th  of  August 
the  main  army  set  out  for  Aubanchoeil  au  Bac.  at  llie  highest 
possible  speed.  The  Scarixc  was  crossed,  the  Bithunc  column 
came  in  punctually,  'and  the  word  was  passed  down  the  ranks 
that  Cadogan  had  cros.srd  the  lines  at  .■\rlei!x.  Thereupon  the 
pace  was  increased,  though  thousands  of  the  infantry  fell  out  and 
Kores  died  from  exhaustion.   Five  hours  ahead  of  the  French 
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may  md  level  in  the  race  with  WDm  and  the  cavuiry,  xhe  rcd- 
cacU  crossed  the  rivers  at  Arleux,  while  Marlborough  and  the 
hone  hurried  on  lo  Aubanchoeil-au-Bac,  crossed  there  and 
tnnad  back  along  the  Sens^  to  meet  the  French  squadrons.  The 
ttiqr  HMtemblcd  bet«een  Aubanchoeil-au-Bac  and  Cambrai, 
aadiuleadcr,  dcdiniai  vaian'soffcrof  a  battle  in  fnmt  oi  Cam- 
tacai,  maoceamd  itil  tM«lier  ta  the  OH*  aad  iDwtcd  Bottdnin. 
The  siege,  ooveved  bjr  a  itKNit "  line  of  dKUBvaUathm  "  whidt 
ViUars  did  not  atteo^t  to  attadt,  ended  with  the  aunender  of 
the  place  on  the  tjth  el  September,  and  so  terminated  a  scries 
of  manoeuvres  which  to  the  modem  mind  is  so  extraordinary  as 
to  be  almost  incredible.  In  December  of  this  year,  his  party 
opponcnLs  in  England  being  now  triumphant,  the  man  who  was 
so  cotisuinmate  a  mn.'^tcr  Iwth  of  the  iS'.h-rcniury  and  the 
Kamillic^-(  )uiirn.-irdc  mctho<i?i  of  making  war  was  dismissed  the 
service  :u  diagrate.  In  June  171 J  tlie  British  conlinRcnt,  under 
tlie  duke  of  Ormonde,  withdrew  t'rom  ihcl-ow  Countries,  the  dis- 
rontcnl  of  the  men  at  MailLioroUk;!' s  i1i^f;T,i.,e  Uri  a^LinR  out  in 
open  mutiny,  and  thus  ignominiously  ended  the  career  of  the 
amy  ol  Blcdhein  and  MalplaciiMt.  The  OQalitfam  peactically 
dissolved. 

But  Holland  and  Austria  determined  to  make  ooa  laat  effort 
to  impose  their  own  terms  on  Louis.  Eugene's  army,  which  had 
been  used  in  1711  to  influence  the  imperial  election  instead  of  to 
beat  Villan,  waa  faioufht  badi  to  the  Low  Countries.  Reading 
the  meaning  of  llirlbanMi^V  iill,  he  quietly  made  inepaiationa 
to  takeovcrthevatiowalUedeontinfeiUaintolBqierlalorDtttdi 

pay.    T>*m  "fcf  1tnflP»»"l  MifiMM,  fWiMMiiU  aniy  tamhmA  —ay 

with  some  19,000 anllen  ncn,  and  ovtr  nouooo  fcmahiediiitb  tbie 

prince. 

Misfortunes  at  Versailles  helped  Eugene  in  his  first  operations, 
for  three  members  of  LouLh's  family  died  within  a  week  and  all 
was  in  confusion,  not  to  speak  of  the  terrible  misery  that  prevailed 
in  the  country.  But  the  old  kinR's  couraRC  rose  with  the  danger 
and  ho  told  \  illirs  that  if  the  army  were  beaten  he  would  himself 
join  it  and  share  in  its  fate.  Villars.  though  suffering  still  from 
his  Malplaquet  wound,  took  command  on  the  jo'h  of  April,  and 
spun  out  time  on  the  defensive  until  the  end  of  May,  when 
Ormonde's  contingent  withdrew.  F.ugcnc,  apparently  with  the 
intention  of  regaining  the  Mons  line  oi  operations,  as  the  dcfec- 
tiOQ  of  England  had  made  farther  operations  near  the  sea 
unprofitable,  neglected  to  besiege,  not  only  Arras,  but  Valen- 
ciennes and  Condc  as  well,  and,  based  temporarily  on  Douai  and 
Marohiennea  and  Bouchain  he  took  Le  Queuoy  (July  4)  and 
moved  tbcnoe  on  to  Laodredea,  whidi  waa  doidy  bvtited. 
Then  ioUowed  the  laat  aeiiona  fight  of  the  war,  the  battle  of 
DcBun,  whidi  aavtd  the  Fundi  nanaidi  and  ooopleted  the 
ditfaitepMfam  of  the  coalition. 

In  order  to  protect  hia  campa  aniund  Landredes,  Prince 
Eugene  constructed  the  Otoal  lines  of  dmimvallation  with  tuch 
speed  that  ViUars,  on  coming  up,  found  that  they  were  too 
formidable  to  att.'ick.  Kc\t,  in  r,r.!i  r  to  Ru.-vrd  thr  mnvi  ments 
of  his  convoy?;  between  M.irrhiennes-oii-Starpe  and  the  front 
against  :ii-:i.k:>  from  t'ambrai  or  Valentiennes.  he  hedged  in 
the  route  iui  tnith  sides  with  continuous  lines  of  brca.stworks, 
to  the  rlcfentc  of  wliith  he  assigned  his  Duleh  torjis.  ViUars 
anxiously  looked  out  for  an  opportunity  "f  breaking  these 
modern  "  long  walk."  At  Denain,  the  hrMi<  (;<  rs'  route  crossed 
the  Scheldt.  From  this  point  to  the  front,  streams  and  other 
Ifggg^  obstacles  reinforced  the  defence,  hut  the  maiahal 
was  told  by  a  country  priest  that  the  lines  were 
assailable  north  of  Denain,  and  resolved  to  attack  them  there. 
The  enterprise,  like  Marlborough's  farcing  of  the  Ne  plus  uUra 
Unea,  invcdved  an  extraordinary  combination  of  tMolution  and 
■hillr-M.  force  and  fraud— for  the  point  of  atta^  waa  far  away 
and  the  oppoaing  army  afanoat  witUn  c«nnoHpdio».  Some  days 
mn  ipent  by  vStenin  deodving  Engene  and  hia  own  army  as 
wdl,  aa  to  lib  real  hitentiona,  and  by  vnions  feinta  Eugene  was 
induced  to  mass  his  main  body  about  Landrecics  and  T.c  Quesnoy 
on  the  south  side  of  the  Scheldt.  Then  on  the  nisht  of  the  j,?rd 
of  July  the  French  army  movc<l  otT  siliTilly,  uiih  its  iiridging  | 
train  in  the  vanguard  and  cavalry  posted  everywhere  along  its  | 


right  flank  to  conceal  the  march  By  q  a  m.  on  the  r4th 
Villats's  army  had  completely  deployed  or.  the  north  bank  of  the 
Schddt.  Eugene  himself  saw  them  and  galloped  away  to  bring 
up  his  army  from  Landredes.  But,  long  before  it  arrived, 
>mian'B  troops,  without  wasting  predous  moments  in  formal 
pRpomtiom,  atormed  the  lines.  The  Dutch — spiritless  since 
Ifalpiaqnet — were  huddled  into  the  narrow  avenue  between  the 
two  cotrendmenta  and  farced  back  on  Denain.  Their  geaenla 
wen  taken.  The  broken  mob  of  fu^tives  gwwd  too  heavy  a 
load  for  the  bridges  at  DemA,  and  many  were  drowned,  while 
the  rest,  pinned  against  the  bank  of  the  now  impeisable  river, 
tamely  surrendered.  Eugene  arrived  on  the  other  bank  with 
some  brigades  of  the  imperial  infantry,  but  after  losing  heavily 
gave  up  the  attempt  to  rcojien  the  passaRc.  \'illars  follow^ed 
up  his  victory  at  once.  MoiUe^tiuiou  capiuieii  Man  hieiines  and 
Albergotti  St  Amand,  and  in  these  places  .ill  Eugene's  r;ser\-e 
stores,  pontoons  and  guns  fell  into  the  hands  of  the  I  renih. 
On  the  2nd  of  August  Eugene  broke  up  the  siege  of  l.,indrecics 
and  retreated  by  a  roundabout  route  to  Mons,  while  \  ill.irs's 
lieutenants  retook  Douai  and  Bouchain  (Seplen.ber-OnoUer). 
Before  the  next  campaign  opened  the  treaty  of  Utrecht  had  been 
signed,  .ind  although  the  emperor  continued  the  struggle  alone 
for  another  year,  the  enfeebled  combatants  were  content  to 
accept  \illars's  captures  of  Landau  (JiJy  22,  171.5)  and 
Freiburg  (Nov.  31)  as  decisive.  The  treaty  of  Raatatt, 
between  Austria  and  France,  was  signed  on  the  7th  of  Mardi 
1714,  Eugene  and  ViUars  being  the  negotiaton. 

See  J.  W.  Fortescue.  Ilisl.  Brilish  Army,  vol.  I.  (London,  1899); 
fives  of  Marl(K)rnuKh;  the  Austrian  official  Frldziige  des  Prttuem 
Bmttn  (Vienna,  1871-1892):  Rodcr  v.  Dicrshurg's  Marki^raf  LuJuif 
von  Baden  (KurKriilie,  iS.So);  ArnelhV  I'nnz  /'i.tin;  Alimoires 
milildtrfs  rrtalifs  lii  sutei-siwn  d'Eff^i^ne  (i.'^35;  i<l.  De  \'aull); 
detailed  hietorics  of  the  French  army,  and  niunographs  in  the 
Fnodi  geonal  suff'a  JtoM  £kitMn.  (C.  F.  A.) 

Naval' OpE».\Tio>:s,  and  ^^1I.IT•.RV  OprR\Ttn\s  in  Spaix 
The  war  of  the  Spanish  succession  atterten  .ill  the  nations  of 
western,  northern  and  central  Europe  in  a  j;rcaler  or  k-ss  degree, 
but  that  part  of  it  which  was  fought  out  on  the  sod  of  Spain 
lay  aside  from  the  campaigns  in  Flanders,  Germany  and  Italy. 
The  purely  Spanish  campaigns  had  a  dose  connexion  with  the 
movements  of  the  fleets,  and  the  two  n*ay  be  conveniently  taken 
together.  The  naval  war  was  superiidaUy  somewhat  wanting 
in  interest.  Louis  XIV.,  having  to  support  armies  of  unpiec^ 
dented  ifaM  to  oonteod  with  the  forces  of  the  Grand  AlUaooe, 
and  having  alio  to  meet  the  immenae  coat  of  the  aupport  of  hia 
court  and  the  canstmction  of  palaces,  was  compdied  to  neglect 
his  navy.  Except  thenCore  in  1704  he  made  no  attempt  to 
oppoae  the  Hceta  of  the  allica  with  oqpat  foccea  at  sea.  The 
honour  of  the  Frendi  flag  waa  diiefly  maintained  by  the  priva> 
teers  who  showed  fajf^  OOWfafle  and  ntldi  akiU.  Some  of  their 
enterprises  were  undertaken  with  well-appointed  squadrons,  and 
attained  to  the  dignity  of  rcRiilir  operations  of  war. 

When  the  (irand  .\lliance  was  formed  on  the  7th  of  September 
1701  a  French  naval  force  under  M.  de  Chateaurenaidt  was  in 
the  West  Indies.  Its  avowed  purpose  w.is  to  cover  the  arTiv.il 
in  Europe  oi  the  Spanish  treasure  ships.  'I'lie  secret  intetiiien 
of  King  l>ouis  Xl\'.  w.ns  that  the  treasure  should  iic  Sirought  into 
a  French  port,  and  used  by  him  for  the  gener.il  advantage  of  the 
house  of  Bourbon.  On  the  i3th  of  September  a  British  squadron 
of  10  ships  commanded  by  Admiral  Bcnbow  was  sent  to  the 
West  Indies  to  intercept  Chatcaurenault,  and  carry  out  other 
attacks  on  the  French  and  Spaniards.  Benbow,  who  was 
reinforced  in  the  West  Indies,  did  not  intercept  Chateauienault, 
and  his  cruise  was  rendered  of  no  effect  by  the  gioas  misconduct 
of  most  of  Us  faptaina,  who  refused  to  support  him  in  in  actioa 
with  a  Frmdi  sqpiadma  nndsr  M.  Dn  Casse  near  St  Martha 
on  tho  aotb  of  Aupit  Sfoa  and  anfascqucnt  days.  He  waa 
himself  mortally  wounded,  but  lived  long  enough  to  bring  hia 
captains  to  court  martial.  Twoof  them  were  shot  for  cowardice. 
The  treasure  fleet  s,ailcd  for  Euro7>c  only  to  fall  into  the  hands  of 
I  the  allies  at  Vigo.  On  the  1st  of  July  1  yo.^  a  ]x>wtrful  combined 
i  fleet  of  30  British  sail-of-ihc-linc  under  Sir  (jcorgc  Rooke,  and 
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•aDoldiiaMkr Adninl  ADciMMleniled  from Spithead carrying 
5000  UOOps.  The  general  oomniand  was  given  to  the  duke  of 
OmMNKle.  The  purpose  of  this  expedition  was  to  o<x:upy  Cadiz 
ud  atoomge  a  riang  in  Andafaaia  ou  bdialf  of  the  Utiwbiifg 
caadidata.  IviMdMd  OmUk  «n  tlw  noi  id  Auguat,  bat  tbe 
inhabitanUaadtheiniHBianiMdlqnL  ThehadoBof the 
expedition  qittndkd  With  one  UMtker  sad  the  aoldien  aroused 
the  bitter  indtpwtioa  of  the  inhabitants  by  plundering  the  small 
towBi  of  Santa  Maria  and  Rota.  On  the  30th  of  Scpi  ember 
the  expci'.il  i' m  s.iilii!  .iv.-.->.y.  Information  sent  by  the  British 
minister  a:  Lisbon  tliat  t  lulcaurcnauil  hud  put  into  \'igo  readied 
them  nt  L^gos.  The  duke  of  Ormonde  and  hismllcigiicsdc  ridi  d 
to  alturk  tiic  treasure  fleet.  On  the  22nd  of  tXtobtr  ihcy  foritd 
the  boo]ii  laid  by  the  enemy  bei\seen  tlie  inner  and  outer  harlxiurs 
of  \  igo,  and  the  treasure  ik-ct  w.is  dwtroycd,  but  the  bullion  hail 
been  landed. 

During  1703  the  "  grand  fleet  "  of  the  allies,  i.e.  their  main 
force  in  European  waters,  entered  the  Mediterranean  to  carry 
hdp  to  the  insurgent  Protestants  in  the  Cevennes,  but  effected 
aothiag  «f  importance.  Bortugd  Iiaving  now  joined  the  .\Uiancc, 
it  was  decided  to  nialu  a  eerimis  eSbrt  in  Spain.  A  combined 
fleet  carr>'ing  4000  Dtttcfa  and  fleoo  British  tioope,  and  conveying 
the  aichdiilw  CJiarki,  diioiantef  tfaa  S^Mniih  thnnuk  tailed  fo»Bi 
pithead  oa  the  itth  «t  Febnvy  1704*  Vonii|u  undwtoot 
to|innide  jonoootmopatooiMvente  irilli  tha  BritMiaBd  Dotch 
lAoieanlMidedatlidtoaontbeftbofMaidi.  Thecpaatioot 
on  land  were  for  the  most  part  languid.  The  duke  of  Berwick 
wbo  commanded  the  Bourbon  forces  on  the  Spanish  frontier 
formed  a  vigorous  pl.M  for  the  invasion  of  Portugal.  One 
Spatii&h  force  under  Don  l-'rancisco  RonquilJo  was  to  ttiriiitcn 
Bcira  .'Mta  at  Almriila.  He  liimsi'lf  cntcri-ii  Iti-ira  Haixa  by 
the  north  bank  ul  the  TaRUi.  TIil-  prince  of  T/crLlat-s  was  to 
bave  advain.<.<l  fmm  (he  south  to  meet  Herwick  at  \  Kla  \  i  iha. 
Hut  though  licrvviik  achieved  some  success,  and  thouph  both  ibc 
Dutch  general  Fagel  who  operated  on  the  north  of  ihi  iagiis,  and 
the  Urilish  general,  the  duke  of  Schombcrg,  who  was  stationed 
on  the  south,  proved  indolent  and  incapable,  the  invasion  failed. 
RonquiUo  and  Taerdaes  failed  to  support  Berwick,  and  Uie  newly 
levied  Spaaiih  tioope  proved  unaieady.  Fagel  mm  snrprised 
and  taken  prisoner  with  3000  men  at  Sobreira  Fermosa,  and  some 
of  the  frontier  posts  remained  in  Berwick's  hands  when  the  heat 
from  irfaich  tbe  Britiah  and  Ihitch  aoldiea  auffend  severely 
■Mpeaded  opaiatieM.  AtaM,ba«w«r,aiBatarial  awMaa  vaa 
(afaifld.  Sir  George  Soeka  iN^fc  aa  ftam  IMm  aoMopanied 
by  Prince  George  of  Hesae-Dannttadt,  to  Barcelona.  The 
prince  who  had  been  governor  of  Catalonia,  believed  tlut  he 
could  bring  about  a  rising  in  the  province  in  favour  of  the 
Habsburg  civ:.:-,i\  As  the  fleet  carrie<l  no  considerable  body  of 
troops,  Ro<.ikf  aiid  He^t-e-Darm&tadt  failed  to  persu.idc  the 
Catalans  to  act.  'Ihcy  were  embarrassed  by  the  knowle<lgc 
th^  the  count  of  Toulouse,  a  natural  son  of  Louis  XIV'.,  the 
admiral  of  France,  who  had  sailed  fruni  Hrest  on  the  6ih  of 
May  with  2^  s;iil-ol-the-linc  had  cnlcrol  the  Mc<literranean, 
and  had  reached  Toulon  in  June.  In  expectation  of  an  ;ir:ai  k 
by  the  united  fleets  of  Brest  and  Toulon,  the  .iliies  fell  back 
to  the  straits.  Ha\-ing  obtained  information  that  Gibraltar 
(q.v.)  was  not  sufliciently  garrisoned,  they  attacked  and  ti^ik 
it  on  the  3rd  of  August.  On  the  24th  the  count  of  Tuulouhi-, 
came  to  the  relief  of  the  fortress  with  50  aail-of-the-Une^  and  24 
galleys.  He  engaged  the  allies,  62  Britiah  and  Dntdh  Ifaie  of 
hattliahiiiainaa,eff  Malaga.  TheeagageawBtifaaacaiamMde 
acooupanied  with  great  kw  eC  Ift^  Iwt  witbout  naaaniviiug 
OB  cither  side.  Tha  Itanch  ntkei  to  Taokii,  and  tbe  affica 
noHdncd  in  possesaion  of  Gibraltar.  An  attempt  of  the  Spaidaida 
to  retake  it,  made  at  the  end  of  1704  and  beginning  of  1705 
was  baffled  by  tiie  resolute  defence  of  the  prince  of  Hessc- 
Darm.sladt ,  and  t  he  relic;  atToriled  to  ih?  pairisjin  by  the  .sijuadron 
of  Sir  John  Leake,  who  w;is  hit  on  the  co.l.-'t  ci  Portu^ial,  when 
Sir  Ckwpe  R<K)ke  returneil  to  England. 

The  cvcnt.s  of  170,4  had  persuaded  the  allies  to  make  more 
serious  cflorls  t<i  imsh  the  war  in  Sp,^in.  The  duke  of  Schom- 
berg  was  removed  from  the  command  of  the  troops  in  Portugal 


and  replaced  by  tbe  eari  of  Galway,  a  French  Huguenot  cilie. 
But  the  main  attack  was  made,  and  tbe  first  iiipcuaaiia  ware 
achieved  on  the  east  coast  of  Spain.  On  the  jid  of  Juno  1705 
Cbariea  Mflfdaunt,  eari  of  Peterborough,  wa^'  aaat  with  a  oom- 
alarfoa  to  eanuuBd  both  the  fleet  and  the  army,  and  to  promote 
aririagiaiiKvaaref tbeHdiabni^cr Anatrian  partjr.  Bemaa 
jofated  by  tlie  ardididEe  at  Liiboa,  and  by  the  prince  of  Hcaie> 
Darmstadt  at  Gibraltar.  The  truth  in  regard  to  the  operations 
which  followed  has  been  ver>'  much  obscured.  PctiTborough, 
a  man  of  much  errati',:  i  li\ '.-ms^,  Ii.;t  v.iin,  f piti  ful  .'ir.d  idwo- 
luteiy  indifferent  to  truth,  suettt,slully  rc(i:c-,ented  him.^elf  as  a 
species  of  hero  of  romance  who  won  the  mi>-.t  astu.ii>hing 
victories  inspileof  want  of  means,  .ind  of  the  ill  wi)!  ur  irji  .qLU  ity 
of  hi-i  colicagiies.  Critical  itivestigaiion  ha^  destmynl  muiii  of 
■.  he  hhowy  c<ii('iceof  fiction  he  conlriveii  to  erect .  I  he  substantial 
facLs  are  that  after  some  operations  on  the  co.ist  of  \'ale:!cia, 
which  led  to  an  insurrectionary  movement  in  favour  of  the 
archduke,  Barcelona  was  attacked  and  taken  between  the  13th 
of  September  and  the  9th  of  October.  The  prince  of  Hes&c- 
Darmstadt  was  killed  during  the  siege. 

.Ml  the  east  of  Spain,  the  former  kingdom  of  Angon,  which 
was  at  all  times  restive  luuier  the  supremacy  ol  CkaUl^  now 
pronounced  moreor lemopenly  for  tbe  Austrian  party.  Tbe  fall 
ofBaredana  gave  a  aevere  abode  to  the  Bourbon  king.  Hecame 
hi  pcmm  with  Ifanhal  Tmt  wbo  had  replaced  the  duke  of 
Berwick,  and  aadcavowed  to  retake  tbe  town  early  in  April  1 706. 
The  brutality  with  which  Tes»£  treated  the  people  of  .\ragon 
and  Catalom'a  raised  the  countr>-  against  the  Bourbon  king. 
The  British  relieved  liari  elona  on  the  Qlh  of  May,  and  Philip  V. 
was  compelled  to  retreat  across  the  P\  renee*  to  Perpignaii.  In 
the  meantime  the  withdraw.al  of  trcMjps  from  the  Portuguese 
frontier  for  service  in  Catalonia,  had  opened  the  way  for  an 
invasion  iif  ( "n.-.;  lie  liy  the  allies,  British,  I'ortuguesi-  and  Dutch. 
They  occupiei!  Madrid  on  the  25*h  of  June  1706,  and  the  queen 
wiiM  i'.i  U'l  LLS  regent  in  the  absence  ot  her  husband  retired  to 
lSiirj;')s  But  the  success  of  the  allies  was  merely  apparent.  The 
ap;ivar:.ricc  in  ibeir  midst  of  an  invading  army  of  Portuguese 
and  heretics  roused  tlie  national  feeling  of  the  Castiiians.  1  hey 
rallied  to  the  Bouiboa  canae.  As  in  tbe  later  Peninsular  War, 
guerrillero  bands  sprang  up  on  all  sidea,  and  they  found  ra|>able 
leaders  in  Vailejo  and  Bracamonte.  Tile  duke  of  lierwick,  who 
was  aent  back  to  Spain,  collected  an  army,  and  soon  the  allies, 
who  were  diatremed  ly  want  of  proviihiBa  and  bad  health,  were 
forced  to  evacuate  Idadtid.  They  moved  on  Guadalajara 
tomeetthearciidulcewhowaa  advaadng&omtbeeeat.  Berwidi 
outmanoeuvred  them,  and  forced  them  to  retreat  on  V'^aienda. 
In  February  1707  they  were  reinforced  by  troops  l>roiight  by  the 
fleet  and  a<lvanced  in  .^liril.  Onthe;5th  of  the  m<inth  they  were 
dcfcjited  by  the  French  and  Sp;iniih  troops  at  .Muiaiisa.  in  the 
province  of  .Micante,  with  the  lo.ss  of  all  their  infantry. 

F"rom  this  date  till  1710,  the  land  war  in  Spain  remained 
stationary.  The  Bourbon  king  wai  ni-istcr  ci  the  greater  pari  of 
Spain,  including  Aragon.  His  generals  retook  Lerid.a  on  the 
Catalan  frontier,  and  on  the  l'ortugue;>e  frcnlier  at  La  (iudiiia 
near  Bad.ajoz,  on  the  7th  of  May  1709.  a  Spanish  anny  under  the 
Marques  de  Bay  defeated  an  Anglo-Portugucsc  army  under  the 
rarl  of  Galws/.  Yet  the  Austrian  party  held  Catalonia  and 
\'alencia,  and  tbe  financial  distress  of  ihc  Spanish  government, 
aided  by  the  disorganized  state  of  the  administration,  rendered  a 
vigorous  offensive  impossible.  Byi7ie  the  Frcochking  had  been 
teduoed  to  great  diaUwH,  and  oouvdlad  to  make  at  leaat 
a  ahow  of  withdrawing  Idi  aH|i|wit  torn  hta  gmndaeii  Philip  V. 
Tbe  allies  decided  to  advmee  fram  Catalonia,  a  cauneinhich 
was  strongly  urged  by  General  Stanhope  (afterwudaEailStaa- 
hope),  wbo  commanded  the  British  troops.  He  had  served  in 
subordinate  rank  from  the  beginning  of  the  war,  and  had  gained 
some  reputation  by  the  capture  of  I'orl  Mahon  in  1708.  Stan- 
hope's energy  overcame  the  reluctance  of  the  Imperialist 
gcner.al  Ciuido  Starhemberg,  who  ccnimandeil  the  (lerman  troops 
of  the  archduke.  The  allies  advanced  and  for  a  time  .seemed  to 
carryall  before  thern.  The  Spaniards  were  ciefealed  at  .Mmfnara 
on  the  2jih  ot  July  17 10,  and  before  Saxagossa  on  the  20th  of 
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August.  On  the  21st  of  Scpttmlx-r  the  ;\rcfaiduke entered  Madrid. 
But  the  invasion  of  1 7 10  was  a  rcjwtition  of  the  invasion  of  1706. 
The  jj.ooo  men  of  the  allies,  reduced  by  a  loss  of  3000  in  the 
actions  at  Almcnara  and  Saragcssa,  by  casualties  in  constant 
skirmi-ihc-y  with  the  gucrrillcros,  and  by  disease,  were  absolutely 
incapable  of  occupying  the  two  Castiles.  The  Portuguese  gave 
no  help.  The  Spaniards  were  reorganized  by  the  duke  of  \  cn- 
dAme,  who  was  lent  to  King  Philip  V.  by  hisgnuidfathcr,  and  were 
jomcd  lijr  soldiers  of  the  Irish  brigade,  and  hf  anile  Frenchmen 
who  ncK  allowed,  or  secretly  directed,  to  enter  the  ^MnLsh 
Mtvtoa.  ThepoaidainofthtaOica  at  Madrid,  wbidiirasdaerttd 
aU  onept  the  pooraat  «f  its  inhabitaiita,  iMcaine  untenable. 
Ob  the  9tli  of  Novcolwr  thqr  eracuated  the  town,  and  began 
their  retreat  to  Catalonia.  The  archdulce  left  the  army  with 
3000  cavalry,  and  hurried  back  to  Barcelona.  The  rest  of  the 
army  m.ir(hf(i  in  two  detachments,  the  divisiiin  In  intr  impos<-<l 
on  ihclii  by  ditiiculty  of  linding  foo<l.  l.ii.ir;i.l  S'.irtu.niberK 
with  the  main  body  of  12,000  men,  was  a  d;iy  s  ni.irth  ahead  of 
the  British  troops,  5000  men,  under  .Stanhop<'.  Such  a  dis- 
position invited  disa.slcr  in  the  presence  of  so  cipabk  a  general 
as  Vendomc.  On  the  9th  of  Dt>ceniber  he  fell  upon  General 
Stanhope  at  Brthuega,  and  after  hard  fight ing  forced  him  to 
surrender.  Slarhcmberg,  who  received  tardy  information  of  the 
peril  of  his  colleague,  marched  back  to  support  him,  and  fought 
a  drawn  battle  at  Villa  Viciosa,  on  tlie  nth.  The  fruits  of  victory 
fell  to  Vend6me,  for  the  Impcrialiit  geMial  was  compelled  to 
oontinuc  his  retreat,  hanwed  at  evoy  stq*  tnr  the  Spanish 
cavalry  and  irregulars.  Hla  amy  ndliced  to  7000  bmd 
when  he  reached  Banekma. 

The  diuatiaas  icndt  «f  the  cantw^n  of  1710  pwnd  to 
dcnflutntion  that  it  was  impoaalhle  to  force  the  aichdnhe  on 
dw  Castiitans  by  any  effort  tihe  alike  were  prepared  to  mahe. 
They  remained  quiescent  at  Barcelona  till  they  evacuated  the 
country  altogether  on  the  Peace  of  Utrecht.  The  Catalans, 
though  deserted  by  their  allii^,  continued  to  fight  for  their  lor.^.l 
franchises  which  had  been  dci  larcil  forfcitcfl  by  the  victorious 
Bourbon  king.  Barcelona  was  nnly  subikied  on  the  12th  of 
September  1714,  after  a  sicRO  of  great  length  and  cxtraordinan,' 
ferocity,  by  the  united  cxertiuna  of  the  French  and  Spanish 
troops  under  the  command  of  the  duke  of  Berwick. 

1  he  naval  operation!;,  apart  from  the  transport  and  support 
of  the  troops  in  Spain,  uere  more  numerous  than  memorable. 
The  overwhelming  sur  -  ri'  rit y  of  the  allies  alone  enabled  them 
to  maintain  the  war  in  the  Peninsula,  but  as  they  met  no  serious 
opposition  except  in  1704,  there  is  nothing  to  record  save  their 
niooeiaive  cruises.  In  1707  a  British  and  Dutch  fleet  under 
Sir  Qoudesley  Shovel  aided  the  Imperialists  in  the  unsuccessful 
•iieie  of  Toulon.  The  action  of  the  allied  navy  was  in  fact  as 
dccnhre  aa  the  naval  stiength  of  Oieot  Biitahi  waa  to  be  hi  the 
later  struggle  with  Napolmn.  But  it  waa  leit  brilliant.  The 
many  expeditiona  lent  to  the  Wcat  Indies  rarely  did  more  than 
plunder  coast  towns  or  plantatioos  in  the  French  islands.  An 
exception  was  indeed  provided  by  the  British  admiral  Sir  Charles 
Wager,  who  in  May  1 70S  destroycil  or  captured  a  whole  squadron 
of  Spani-sh  treasure  s^hips  near  (".irt;iKena  in  South  .\mcrica. 
The  loss  of  the  treasure  vsas  a  h.t.ivy  bluw  to  the  government  of 
Philip  V.  and  had  murh  to  do  with  his  inability  to  follow  up  the 
victory  of  .■Mmansa.  On  the  whole  however  neither  the  British 
nor  the  Dutch  achieved  any  material  success  against  the  French 
in  America.  One  powerful  British  combined  force,  which  was 
sent  against  Quebec  in  1711,  was  compelled  to  return  by  the 
shipwreck  of  a  number  of  the  vessels  composing  it  at  the  mouth 
of  the  St  Lawienoe  00  the  sist  of  August.  The  French  found 
jomecnntnlalionfcirthoweaknesBof  the  royal  aavy  in  the  d.-iring 
and  the  frevNBt  nooeis  of  their  privatceia.  Thqr  were  indeed 
the  finest  epntinas  of  the  kind  teonded  in  naval  waifare.  As 
the  Britiifa  and  Dutch  took  measures  to  guard  against  capture 
of  their  nwdiant  sh^  fay  saifing  in  well  protected  oonvoys,  the 
French  combined  their  privatccn  into  iqnadroos  and  attacked 
the  guard  with  great  vigour.  On  the  seth  of  October  1708,  a 
British  squadron  of  5  line  of  battleships,  of  which  a  were  of 
80  guns,  conveying  a  number  of  store  ships  to  Lisbon,  was 


attacked  near  the  Liz.ard,  and  w.as  almost  wholly  destroyed  or 
capturetl  by  Duijuny  1  rouin  and  Forbin  with  12  smaller  vlsscIs. 
Thin  W.-I.S  but  one  example  of  a  numln'r  of  <.[H'rat)ons  nf  the  same 
character  by  which  the  trade  of  Great  Britain  and  Holland  was 
hampercHl.  The  most  signal  single  achievement  of  the  privateers 
was  the  capture  of  Rio  de  Janeiro  from  the  Portuguese  in 
September  1711  by  a  fleet  «f  <  nfl-ef-the-line  and  6  ftigiUcs  with 
oocBain.  The  royal  ships  were  equipped  as  «  speculation  fay 
Dvgwqr  TMam  and  the  shipowners  of  St  Malo.  The  booty  taken 
gave  a  profit  of  92  %  on  the  capital  invested. 

AiiTHOKiTiiis. — For  the  war  on  land  The  History  <>f  tiie  War  of  tkt 
Smtfsiton  in  SiMiin  (Lnndon,  by  Lord  Manon  fSt.inlni|»0  i» 

still  of  value.    L  rd  .M.ihon  was,  howtvtr,  jth  in!  |  I  n  i  ^;  Uio 

much  confidence  in  I'etortiorouKh.  CoIdiuI  !'.>rtnll,  Jhr  liar  0/ 
SueetssioH  in  Spain  (l^mdon,  iSji8),  goes  perhajM  into  the  oppoeilo 
extreme,  but  hi*  history  i^  full  and  i«  supported  by  copious  rcfcrcncea 
lr>  iiriv;inal  authoritii's.  The  niv;d  njn-rations  are  told  for  Great 
lir-.i.iir;  l>y  Li-diard  \itpaj  llistory  iL'ir.rion.  1733J;  for  HolLtnd  by 
De  Jonghe.  CeichieiUnis  tan  het  nederUuiscke  zeewaen  (H;utrlem, 
i85t<):  and  for  Fianos  by  Troode,  Hafetftrr  MMstst  de  la  France 
(Paris  iiS67).  (D.  II.) 

SPARASSODONTA,  a  zooiogleal  name  applied  to  a  group  of 
primitive  carnivorous  mammals  from  the  Santa  Cruz  l>eds  of 
Patagonia,  represented  by  the  genera  BorhsMna.  ProlhyUuinus, 
Ampkifrtnnerra,  &c  By  their  first  dcscril>er,  Dr  F.  .Amcghino, 
they  were  regarded  as  nearly  related  to  the  marsupials.  They 
arc,  however,  more  probably  members  of  the  creodont  Camivora 
(sec  Creooonta). 

SPARKS.  JABBD  (1789-18M),  AmedcMi  UstoiiBa  and 
educationalist,  was  bom  n  WiDhigteo,  TMIand  coonly,  Canneeti- 
cut,  on  the  leih  of  May  1789.  He  attidied  hi  the  conmiOB 
schools,  wwiEed  ior  a  time  at  the  cupcnterla  trndob  ond  then 
became  •  school-teadxr.  In  iSo9-i8ti  he  attended  Phillips 
Exeter  Academy,  where  he  met  John  G.  Palfrey  and  George 
Bancroft,  two  schoolmates,  who  became  his  lifelong  friends.  He 
graduated  at  Harvard  (A.B.,  in  i8r5  and  .A.M.,  in  t8i8);  taught 
in  a  private  school  at  Lancaster,  .Ma^isachusetLs,  in  i8r5-i8i7; 
and  studied  iheologj-  and  w.as  college  tutor  in  mathematics 
and  natural  philosophy  at  Harvard  in  1817-1K10.  In  i8i7-i.Si,H 
hcwas.icting  editor  of  the  North  American  Rrrirtr.  He  w.xs 
pastor  of  the  First  Independent  Church  ( Unitarian)  of  Ballimnrc, 
Marvland.  in  iSir>-iS.?j,  Dr  William  Ellerj-  Channing  delivering 
at  his  ordinal ie>n  his  famous  discourse  on  "Unitarian  Christi- 
anity." During  this  period  Sjxarks  founded  the  Unilctriam 
MisceUany  and  Christian  Monitor  (1821),  a  monthly,  and  edited 
its  first  three  volumes;  he  was  chaplain  of  the  national  House 
of  Representatives  in  1821-1823;  and  he  contributed  to  the 
National  InidJigenter  and  other  periodicals.  In  1823  his  health 
failed  and  he  withdrew  from  the  ministry.  Removing  to  Boston, 
he  bought  and  edited  in  1S34-1830  the  Nartk  Amtrium  Rakm, 
ooatiifaotingtoit  ahont  iilty  artides.  He  foonded  and  edited, 
in  1830  the  Ammkm  Almmiae  and  RtpaiHtry  U$4*i  Kmtm- 
ledge,  which  waa  oootniucd  by  othen  and  long  remained  a  popular 
annual.  After  extensive  researches  at  home  and  (1828-1820)  in 
l<ondon  and  Paris,  he  published  the  Life  and  Writings  of  George 
Washington  (13  vr>Is.,  iS3.j-i,S<7;  redate<l  iS.).'),  his  most  im- 
portant work;  and  in  iSjg  he  publi-sheii  siparately  the  Life  of 
Crnr;!-  Washington  (ahridgetl,  2  vols..  The  work  was  for 

the  most  i>art  favourably  received,  but  Sparks  w.ts  severely 
ciititi/ed  by  Lord  Mahon  (in  the  sixth  volume  of  his  Ilislory  of 
Eiit;l,inJ)  and  others  for  rdtering  the  tett  of  some  of  Washington's 
writings.  Spark.s  defeniled  his  melhiHis  in  .)  Repiy  to  the  Stric- 
tures of  Lord  Mahon  and  Others  (1S52).  The  charges  were  not 
wholly  justifiable,  and  later  Lord  Mahon  (Stanhope)  modified 
them.  While  continuing  his  studies  abroad,  in  1840-1841,  in 
the  history  of  the  American  War  of  Independence,  Sparks  dis> 
oovcced  in  the  French  archives  the  red-line  mq^  which,  in  184a, 
came  into  international  pmmincnoe  in  connwioa  with  the  ^ 
pate  over  the  noeth-eaatem  bovndaiy  of  the  United  Stnto. 
Intt4aheddivmdtwch«lectnraoDAmeticnBhtaa«y  beftto 
the  Lomtt  Liatltuto  bi  Boston.  In  18^1849  be  ms  Mdenn 
professor  of  andent  and  modem  history  at  Harvard.  Hb 
appointment  to  this  position,  says  his  biographer,  was  "the 
first  academic  encouragement  of  American  history,  and  of 
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original  historical  research  in  the  American  field."  In  1849 
Sparks  succeeded  Edward  Everett  as  president  of  Har%'ard. 
He  retired  in  1853  on  account  of  failing  health,  and  devoted  the 
Mit  of  his  life  to  his  private  stadica.  For  several  years  he  was  a 
amber  of  the  MasndiuMtto  board  of  education.  He  died  on 
tbe  Mlh  «f  UatA  1M6,  In  CamhridgB^  Mua.  His  viluahle 
ooQection  of  maousctipts  and  popen  went  to  Hanud;  and  bit 
prtniite  library  and  bla  naps  were  bought  by  Cornell  Unhnnity. 
Be  HIS  a  pioneer  in  collecting,  on  a  large  scale,  documwitary 
mmtfffl*  on  American  history,  and  in  this  and  in  other  ways 
rendered  valuable  services  to  historical  scholaiship  in  the  United 
States. 

ArouDg  Spark*'*  publication*  not  already  mentioned,  arc  Memoirs 
4  Ik*  Ltft  fUKl  Travtis  of  J«lm  Llilaafi  (iSsft);  The  DipUmatu: 
Corrtspondmce  oj  the  Amerieam  RevcttUUm  (12  vols.,  1829-18A0; 

rcdatcd  1854);  Life  of  Comemeur  Morris,  wilh  Sdetlium  fmm  nil 
Correspondence  and  Miscellaneous  Papers  I3  vob.,  iSj.');,!  Collection 
of  the  r'amiliar  Letters  and  MitceUaneous  Papers  of  Benjamin  Franklin 
U8A3);  The  Works  of  Benjamin  Franklin;  vmk  Notes  and  a  Life 
of  ike  Author  (10  vol*.,  1836-1840;  ri-dalcd  tSjo),  a  work  second  in 
s  o|>e  and  importance  to  his  Washintlon;  Corrtspondence  of  the 
Arnrritan  Revmulion;  being  Letters  <>f  Eminent  Men  to  George 
Washington,  from  the  Time  of  his  taking  Command  of  the  Army  to 
the  End  of  his  Presidency  (4  vols.,  1853).  ilc  alw  edited  the  Library 
of  American  Biopaphy,  ia  two  aeries  (10  and  is  vols._  respectively 


It 

earlier  work.  In  addition,  no  aided  Henry  D.  Gilpin  in  preparing 
an  edition  of  the  Papers  of  James  Madison  (1840),  and  brought  out 
an  American  edition  of  W  illiam  Smyth's  Lectures  on  Modem  History 

ia  vols.,  1841),  which  did  much  to  stimulate  historical  study  in  the 
lusted  statesa 

See  Habcrt  B.  Adams,  Th*  Life  and  Wrilimtt  of  Jared  Sports 

(a  voU.,  Boitca.  189s):  Branti  Mayir,  Memoir  of  Jured  Sparks 
(1867),  pretMied  for  the  Mar>-land  llU;orieal  SxHcty;  .md  («viiv;r 
E.  Eliit,  Mtrntir  «f  Jand  S^arkt  (1869},  reprinted  fm-ri  ;li<-  Pro 
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SPARROW  (O.  Eng.  spC'iru-a;  Iccl.  spdrr;  O.H.G.  .S>;ry\  a 
word  perhaps  (like  the  equivalent  Latin  passer)  originally 
meaning  almost  any  small  bird,  but  gradually  restricted  in 
■ignification,  and  nowadays  in  oonuaon  English  applied  to 
fld^  km  kinds,  wUdl  ate  htrtber  differentiated  as  hcdge- 
qmow,  house^parrow,  tree-sparrow  and  reed-q»mnp— the 
kit  being  a  bunting  (9.V.)— though  when  Hied  irftboot  a  pcelbt 
the  aaoood  of  iboie  is  uiually  tolended. 

I.  Ike  lieJie ■pineur,  caied  "daauoA."  in  tuuf  patts  of 
BiitalD,  AamUte  mMtrtt  «l  tbe  •nb^bnOy  l^udfauw  of  the 
thmihci  ii  the  little  bnnra-ba^ed  bird  with  an  iron-grey 
htad  and  neck  that  is  to  be  seen  in  nearly  every  garden  through- 
out the  coontry,  nnobtntsively  and  yet  tamely  seeking  its  food, 
which  consists  almost  wholly  of  insects,  as  it  progresses  over  tbe 
ground  in  short  jumps,  each  movement  being  accompanied  by 
a  slight  jerk  nr  shuffle  of  the  wings,  Tho-jgli  on  the  c<iii;iticn', 
of  Europe  it  regularly  migrates,  it  is  one  of  the  tew  soft-billed 
binls  that  reside  throughout  the  year  with  us,  anri  is  one  o!  the 
earliest  breeders — its  well-known  );reeiiis.h-blue  ckrs.  laid  in  a 
warn-Jv  built  nest,  being  recognized  by  hur-.dreds  ns  nmong  the 
surest  signs  of  returning  spring;  but  a  second  or  even  a  third 
brood  is  produced  later.  The  cock  has  a  sweet  but  rather 
feeUe  song;  and  the  species  has  long  been  accounted,  though 
Mt  with  accuracy,  to  be  tbe  most  common  dupe  of  the  cuckoo. 
Several  other  apcciea  are  assigned  to  the  genus  AccetUor',  but  all, 
except  the  Japaaen  A.  rubidus,  which  is  the  coimtetpart  of  tbe 
Britiih  hcdsBHiMmm,  inhabit  more  or  leas  rocky  situations,  and 
one,  A,  or  alpmiia,  is  a  deoiaco  off  the  higher  mountain- 

laagea  of  Enmp^  though  it  has  aewecal  timca  ati^ad  to  Engbnd. 

a.  Tbe  beaaeipanow,  die  Mefflb  dawmlfni  of  Unaaeas 
and  fmir  ium^au  of  modem  autbon,  is  far  too  well  known 
to  need  any  deaeripdon  of  its  am>eannce  or  habits,  beuig  found, 
wheQier  in  country  or  town,  more  attached  to  human  dwellings 
than  any  other  wild  bird;  nay,  mote  than  that,  one  may  safety 
.TSM  Tt  th.it  it  is  not  known  to  thrive  anywhere  far  away  from 
the  habitations  or  works  of  men,  extending  its  range  in  such 
countries  as  northern  Scandinavia  and  many  parts  of  the  Russian 
Empire  as  new  settlements  are  formed  and  land  brought  under 
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eidtivatkiL  Thus  qoeetions  arise  as  to  whether  it  should  not 
be  comldBed  a  parasite  throughout  the  greater  portion  of  the 
area  it  now  occupies,  and  as  to  what  may  have  been  its  native 
country.  Moreover,  it  has  been  introduced  to  several  of  tbe 
large  towns  of  North  America  and  to  many  of  tbe  British 
ookniat  in  ncaily  all  of  wliicli,  aa  had  been  fonaetn  bar  emftbo- 
^'Uliff.R  bat  BWitlt'liH  ^fwttttfml  Imt  bfrftiwir  ™  qitaiiMblff 
natianff^  tiTmf*''f'l  by  fbff  natuial  dndfii  vUdi  puitly 
restrict  iU  bxxeaae  m  Europe  and  Asia.  Wbetber  indeed  ktbe 
older  seata  «f  dviHmtioo  the  ]iouifr«parrow  is  not  decidedly 
injurious  to  tbe  agrictilturist  and  horticulturist  has  long  been  a 
matter  of  disrussion,  and  no  defmitc  rc5uU  that  a  fair  judge  can 
accept  has  yet  been  rcacheci.  It  is  freely  admitted  that  the 
damage  done  to  growing  crops  is  often  enormous,  but  us  \  el  the 
service  frequently  rendered  by  the  destruction  of  insect-pcsls 
cannot  be  calculated.  In  the  south  of  Eurojie  the  house-sparrow 
isin  some  measure  replaced  by  two  allie<l  species,  P.  hispaniolensis 
and  P.  iJalioe,  whose  habits  arc  csscnti.ally  identical  with  its  own; 
and  it  is  doubtful  whether  the  sparrow  of  India,  P.  iudicus, 
is  specifically  distinct;  but  Africa  baa  aevenl  neabcB  of  the 
genus  which  are  decidedly  so. 

3.  The  tree^parrow,  the  Fringilla  moniatut  of  Linnaetis 
and  Patsar  eiMitomir  of  modem  wziteiB— both  lena  of  which 
much  resemble  the  male  home  epanwar,  bat  an  casfly  distin- 
guiihahle  by  the  leddidi-beBwii  cmm,  the  hlai^  patch  en  the 
ddci  of  tbe  nedE,  and  doubly-texud  a  BoA  ante  local 

In  i^f^gifini^  g^iffff^ny  ftuQuaDtiiig  the  nw  4f  pollaid- 
willowa  that  Hoe  BO  naay  ifven  ud  canals,  bi  the  hoUa  off  iiUdi 
it  breeds;  but  in  some  Eastern  countries,  and  especially  in  CUaa, 
it  frequents  houses,  even  in  towns,  and  so  fills  the  place  of  tbe 
hovise-sparrow.  l;s  pLi>t;r:iplKfal  distribution  is  extensive  and 
marked  by  some  curious  characters,  amonn  whiih  niuy  be 
mentioned  that,  l>eing  a  great  Wiiiiderer,  it  hns  cflectcd  settle- 
ments even  in  such  remote  islands  as  the  Faeroes  and  some  of 
the  Ouler  liel  rides. 

The  genus  Pmscr  belongs  to  the  Passerine  family  Fringillidac. 
The  .'Vmcrican  birds  called  "  sp.arT0W5  "  have  little  in  common 
with  the  members  of  the  genus  Passer,  and  belong  to  the  family 
EmlH-ri/idae,  which  is  closely  allied  to  tbe  Fkiagillidae.  (A.  N.) 

SPARTA  (Gr.  iT&prri  or  .\aj«Mi^'p),  an  ancient  city  in 
Greece,  the  capital  of  Lacor.ia  and  tbe  most  powerful  state 
of  tbe  Pcloponnese.  The  city  lay  at  the  northern  end  of  the 
central  lAcimian  plain,  on  the  ri^t  bank  of  tbe  river  Eurotas, 
a  Uttk  aooth  of  the  poiBt  whoc  it  isjeiBad  by  ita  iBigiet  tribur 
taiy,  the  Oenua  OMiL  IbMtaa).  lie  sfte  b  adarin^y  fitted 
by  natme  to  guaid  the  only  notia  by  iridA  as  azmiy  can 
penetrate  Laconia  from  the  land  side,  the  Oents  and  Euretas 
valleys  leading  from  Arcadia,  its  northern  neighbour,  and  tbe 
Lang&da  Pass  over  Mt  Taygetus  connecting  Laconia  and 
Messcnia.  At  the  same  time  its  distance  from  the  sea — Sparta 
is  ^7  m.  from  its  seaport,  Gythium — made  it  invulnerable  to  a 
aaiMaie  aMadu 

I. — History 

Prehistoric  ArWj—Tradition  relates  that  Sparta  was 
founded  by  Lacedaemon,  son  of  Zeus  and  Taygete.  who 
called  the  dty  after  the  name  of  his  wife,  the  diiughier  of 
Eurotas.  But  Amydae  and  Therapne  (Therapnae)  seem  to 
have  been  in  early  times  of  greater  importance  than  Sparta, 
the  former  a  Minyan  foundatioa  a  few  miles  to  the  south  of 
Sparta,  the  latter  probably  tbe  Acfaaeaa  ^>ital  of  Laconia  and 
the  seat  of  Menelaus,  Agamemnon's  younger  brother.  Eighty 
years  after  the  Trojan  War,  according  to  tbe  traditional  chrono- 
logy, tbe  Doiiaii  migiatiaa  took  place.  A  band  of  Dorians 
wited  ulA  •  bod^  ef  AetoBaaa  to  ooss  the  CmintUan 
Gulf  and  iamde  the  Pdopwmase  ham  the  north- 
wot.  The  AetoBaas  settled  hi  EUs,  the  Dorians  ^1^!!^^ 
pushed  up  to  tbe  headwaters  of  the  Alpheus,  where 
they  divided  into  two  forces,  one  of  which  under  Cresphontes 
invaded  an<l  later  subdued  Messenia,  while  the  other,  led  by 
Aristodemus  or.  according  to  another  version,  by  his  twin  sor.s 
F.urysthenes  and  Procles.  made  its  way  down  the  K'jrotas 
\-allcy  and  gained  Sparta,  which  became  the  Dorian  capital 
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of  Laconia.  In  reality  this  Dorian  immigration  probably  c<in- 
sisted  of  a  series  of  inroads  and  settlements  rather  than  a  single 
great  expedition,  as  depicted  by  legend,  and  was  aided  by  the 
Minyu  dements  in  tho  population,  owing  to  their  dislike  of 
the  AdUMBO  yoke.  The  newly  founded  state  did  not  at  once 
becoae  powtlfoli  it  WM  ncntrtncd  by  intccnal  itimcniiifwi  and 
fatcked  the  flUAQity  of  •  mited  and  weD-oigsBued  oommunity. 
The  turning-point  is  marked  by  the  legi<iktion  of  Lycurgus 
(^.p.)i  who  effected  the  unification  of  the  slate  and  institutc<l 
that  training  which  was  its  liistingnishing  feature  and  the  source 
of  its  greatness.  Nowhere  else  in  the  Hreek  world  was  the 
pleasure  of  the  indiviiiual  so  thoroughly  subordinated  to  tin; 
inteicat  of  the  stale.  The  whole  educat  ion  of  the  Spartan  was 
^fft^f^  to  make  him  an  efficient  soldier.  Obedience,  endur- 
ance, mOitazy  auoceaa — ^these  were  the  aims  amatantly  kept  in 
view,  and  Imide  these  all  other  ends  took  a  aeoondaiy  place. 
Never,  periMps,  hi  the  woild's  Uatnjr  has  •  state  so  dearly 
Mt  a  definite  hbal  before  tiadf  or  striven  so  eonsbtently  to 
.  nSid)  it.  But  it  was  solely  in  this  consktcncy  and  steadfastness 
that  the  greatness  of  Spaxta  lay.  Her  ideal  was  a  narrow  and 
unworthy  one.  and  was  pursued  wnth  a  caJculatin^  stltishness 
and  a  total  disrccard  for  the  rights  of  others,  which  robU-d  it 
of  the  moral  worth  i;  might  otherwise  h.ive  possessed.  Never- 
theless, it  is  not  probable  that  without  the  training  introduced 
by  Lycurgua  tiw  SkMltaas  would  have  been  successful  in  secur- 
ing tlidr  supremacy  m  Lacooia,  much  less  in  the  Pdopoonesa, 
for  thqr  fonned  a  small  immigrant  band  faoe  to  fu3e  with  a 
lazge  and  powerful  Achaean  and  autochthonous  population. 

The  Bxpansum  «f  Sparta.— -We  cannot  tnoe  m  detafl  the 
process  by  whidi  Sparta  subjugated  the  whole  of  Laconia, 
but  spiiarently  the  first  step,  taken  in  the  reign  of  Archelaus 
and  C'l  It  ir.ii:..  A  as  to  secure  the  upper  Eurolas  vallcv ,  con- 
quering till-  Uirdcr  territory  of  Acgys.  Ardiclaus'  son  Tt-lLxlus 
is  s.uii  to  have  taken  .'\myclac,  I'lmris  and  Gerotilhrae,  thus 
mastering  the  central  Laconian  plain  and  the  eastern  plateau 
whidi  lia  between  the  Kurotas  and  Ml  I'arnon:  his  son,  Alca- 
menes,  by  the  subjugation  of  Hclos  brought  the  h>wer  Eurotas 
plain  under  .Si>;i:ian  rule.  Abuul  this  line^  pcobably,  the 
Afgivcs»  whose  teniiocy  induded  the  whole  east  coast  el  the 
PdopoiuMse  and  the  Uand  of  Cythcca  (Herod.  L  8s),  were 
driven  back,  and  the  whole  of  Laconia  was  thus  incorporated 
In  the  Spartan  state.  It  was  not  long  liefore  a  further  ex- 
tension look  place.  Under  .Mc.imont-s  and  Thcoi>om[uis  a 
war  broke  out  between  the  Spartans  and  the  Messcnians.  their 
neighbours  on  the  west,  which,  allcr  a  strnpgio 
^'gf^  "  lasting  for  twenty  years,  ended  in  the  capture  of 
the  stronghold  of  Itbome  and  the  subjectioti  of  the 
Mcsscnians,  who  were  forced  to  pay  half  the  produce  of  the  soil 
as  tribute  to  their  Spartan  overlords.  An  attempt  to  throw  oS 
che  yoke  leRuited  in  «  seoond  war,  conducted  by  the  Mcwenian 
hero  AiKomenes  (9.*.);  but  Spartan  tenad^  linke  down  the 
resistance  of  the  insurgents,  and  Mcasenia  was  made  Spartan 
territory,  just  as  Laconia  had  been,  its  inhabitants  being  re- 
d'.a  i  d  tn  the  status  of  lu  lcs,  save  tlidsc  whri,  .ls  jieriocci,  in- 
habited I  he  towns  on  the  .s<'a-<  ixLht  .irid  a  !cw  set  I  ienuTits  inland. 

This  extension  uf  Si>:irta's  territory  w.-us  viewed  with  appre- 
hension by  her  ncighlM)urs  in  the  Teioponncsc.  Arcadia  and 
.\rgos  had  vigorously  aided  the  Mes.scnians  in  their  two  struggles, 
and  help  was  also  sent  by  the  Sicyonians,  Pisatans  and  Triphy- 
Uaaa:  only  the  OorintUuis  appear  to  have  supported  the  Spar- 
tans, doubtleia  on  aooount  of  thdr  jeakiuqr  of  their  powerful 
ndgbboiin,  tin  Aignes.  At  the  dose  of  the  seoood  McisHiian 
War,  i.e.  by  the  war  631  at  latest,  no  power  could  hope  to  cope 
with  that  of  Sparta  save  Arcadia  and  Argos.  Early  in  the  6th 
ccnturj'  the  Sjiarlar.  kinjpi  l^\>u  and  Apasides  made  a  vigorous 
attack  on  Tegca,  the  most  iKjwerlul  of  the  .\rcadian  cities,  but 
it  was  not  until  the  reign  of  Anax.indridas  and  Arislon,  about 
the  middle  of  the  century,  that  the  attack  was  successful  an<l 
Tegca  was  forced  to  acknowledge  Spartan  overlordship,  though 
iciaming  its  independence.  The  final  struggle  for  Peloponncsian 
supremacy  was  irith  Aifoe,  which  hail  at  an  early  period 
been  the  nuat  powwinl  ttate  of  the  peninsula,  and  «*«o  now. 


though  its  territory  had  been  curtailed,  was  a  serious  rival  of 
Sparta.  But  Argos  was  now  no  longer  at  the  heij^ht  of  its 
power:  its  league  had  begun  to  break  up  early  in  the 

century,  and  it  could  not  in  the  impending  «<"^|[gle   

count  on  the  assistance  of  its  old  alliest  Arcadia  " 
and  Measenia,  smce  the  latter  had  been  OttriM  and  fobbed 
of  its  Independeooe  and  the  fonner  had  adnowledged  Spartan 
suprcmac)'.  A  victory  won  about  546  B.a,  when  the  Lydian 
Empire  fell  before  C>tus  of  Persia,  made  the  Spartans  masters 
of  the  Cynuria,  the  borderland  In'twecn  Laconia  and  Argolts, 
for  which  there  h.id  bc^n  an  age-long  struggle.  The  final  blow 
\v:us  struck  by  King  ri<i>mL:ii:*.  I.  iij.r.),  who  maimed  for  many 
>-ears  to  come  the  Argive  power  and  left  Sparta  without  a  rival 
in  the  Peloponnese.  In  faict,  by  the  middle  of  the  6th  century, 
and  increasingly  down  to  the  period  of  the  Persian  Wars, 
Sparta  had  come  to  be  acknowledged  as  the  leading  state  of 
Hellas  wd  dianiuon  of  fTtflwilwii  Ciocsus  of  Lydia 
had  formed  aa  aOhinoe  with  her.  Scythian  envoys  sought  her 
aid  to  stem  the  invasion  of  Darius;  to  her  the  Greeks  of  Asia 
Minor  appealed  to  withstand  the  Persian  advance  and  to  aid 
the  Ionian  revolt;  Plalaca  asked  for  bcr  protection;  Megara 
acknowledge*!  her  supre.tiacy ;  and  at  the  time  of  the  Persian 
invasion  under  Xer.xes  no  slate  questioned  her  right  to  lead 
the  Greek  forces  on  land  and  sea.  Of  such  a  position  Sparta 
proved  hcfSclf  wholly  unworthy.  As  an  ally  she  was  ineffe^ 
tive,  nor  could  she  ever  rid  herself  of  her  narrowly  PeiopocH 
ncsian  outkiok  anflkiently  to  throw  herself  heartily  into  the 
affairs  of  the  greater  HeUaa  that  Isy  beyond  the  isthmus  and 
acraaa  the  sea.  She  was  not  a  oohmizlng  state,  though  the 
inhabitants  of  Tarantum,  in  southern  Italy,  and  of  Lytius,  in 
Crete,  daimed  her  as  their  mother-city.  Moreover,  she  had  no 
share  in  the  expa;i--.ion  of  Greek  commerce  and  ("/r<vk  culture; 
and,  though  she  bore  tiic  repulation  of  hating  tyrants  and 
putting  them  down  where  |iosi;ble,  there  c-an  Iw  little  doubt 
that  this  was  done  in  the  interests  of  oligarchy  rather  than  of 
liberty.  Her  military  greatness  and  that  of  the  states  tuider 
her  hegemony  formed  her  sole  claim  to  lead  the  Greek  race: 
that  she  should  truly  represent  it  was  imposMble 

ConsHMim,—Ol  the  Internal  dewdapment  of  Spata  dom 
to  this  tine  but  little  is  reoovdad.  Hut  wank  of  hifoniiatioa 
was  attributed  by  most  of  the  Gncha  to  the  stability  of  the 
Spartan  constitution,  which  had  lasted  unchanged  from  the 
<i.iys  of  T-yrurjiriis.  Hul  i;  is,  fact,  due  also  to  the  absence  of 
an  hi-^torical  literal vire  at  ."Sparta,  to  the  small  [larl  playetl  by 
written  laws,  which  were,  actx>rding  to  tradition,  exjircssly  pro- 
hibited by  an  ordinance  of  Lycurgus,  and  to  the  se*  recy  which 
always  characterizes  an  oligarchical  rule.  At  the  head  of  the 
state  stood  two  hereditary  kings,  of  the  Agiad  and  Eurypontid 
families,  equal  in  authority,  so  that  unc  euuld  not  act  nigainit 
the  veto  of  his  ooUeagiM^  thmigh  the  Agiad  king  received  greater 
honour  bi  virtue  of  the  saoiarity  of  Us  family  (Herod,  vi.  51). 
This  dual  kingship,  a  phenomenon  unique  in  Greek 
history,  was  cxplaiiwd  in  Sparta  by  the  tradition 
thai  on  .Xrislodernus's  death  he  had  been  succecdcti  by  his  twin 
.vjiis,  and  itia;  liiis  joint  rule  had  been  perpetuated.  Modern 
scholars  have  aii\ mzk ifl  various  theories  to  account  for  the 
anomaly.  Some  suppose  that  it  must  l>e  explained  asan&ttempt 
to  avoid  absolutism,  and  is  paralleled  by  the  analogous  IE 
of  the  consuls  at  Rome.  Others  think  that  it  points  to  a  < 
promise  arrived  at  to  end  the  atniggie  between  two  faadUaa 
or  communitiea,  or  that  the  two  royal  hotnea  tcprawnt  reapec- 
thrdy  the  %iartBn  oonqnann  and  thdr  Achaean  peadeeeosoeat 
those  who  hold  this  last  view  sppeal  to  the  words  attributed 
by  Herodotus  (v.  72)  to  Cleomenes  I.:  "I  am  no  Dorian,  but 
an  .\chacati."  The  <lulies  "f  ;l;e  kiiigi  were  mainly  religious, 
judici;U  and  nulil;iry.  1  hey  were  the  diief  priests  of  the 
state,  and  had  to  jK-rform  <-eri.iin  s;i(Tificcs  and  to  maintain 
communication  with  the  Delphian  Siuictuary,  which  alwa>'S 
exercised  great  authority  in  Spartan  politics.  Their  judicial 
functions  had  at  the  time  when  Herodotus  wrote  (about  4)0 
B.C.)  been  restricted  to  cases  dealing  with  heiresses,  adoptiona 
and  the  public  roads:  dvil  casea  wom  dadded  by  the  ephon, 
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criminal  jurisdiction  had  passed  to  the  council  of  ciders  and  the 
ephors.  It  was  in  the  military  sphere  that  thr  powers  of  the 
kings  were  most  unrestricted.  Aristotle  describes  the  king- 
ship at  Sparta  as  "  a  kind  of  unlimited  and  peipetual  gmeral- 
iliip  "  (Pol.  iii.  1385a),  while  Isocratea  icfn  to  the  SpuUns 
■1  "subject  to  an  oligarchy  at  home,  to  a  kingship  on  cam- 
piigll "  0^.  34).  Here  also,  however,  the  royal  prerogatives 
wcfe  curtailed  in  coune  of  time:  from  the  period  of  the  Per- 
•iu  mum  tb*  Ung  loM  the  ti^t  of  dedariitg  war  on  whom  he 
plnaed,  he  ms  aiwampMited  to  the  field  by  mo  cphiar%  and  he 
WW  immhiitiw!  alw  by  tho  ephon  hi  the  omtnl  «f  foieign 
pdicy.  More  and  more,  a»  tine  went  on,  the  kings  became 
mere  figuieJMads,  except  in  their  capacity  as  generals,  and  the 
teal  power  was  tiansfcrred  to  the  ephors  and  to  the  gerausia 
(g.v.).  The  rcftson  for  this  change  lay  partly  m  the  fact  that 
the  ephors,  rhoscn  by  popular  election  from  tlic  whole  body 
oi  Citizens,  rcprescntetl  a  democratic  element  in  the  toiistitutioii 
without  violating  those  oHgLirchical  motho^is  which  seemed 
necessary  for  its  satisfactory  .ulministration;  partly  in  the  wcalc- 
ncas  of  the  kinj;hliip,  the  dual  character  of  which  inevitably 
gave  rise  to  j<:;'.li>i:sv  and  discord  brtwc-m  the  two  holders  of 
the  office,  of:cr.  re.iulling  in  a  praclii  ;,!  'itiid'ock;  partly  in  the 
loss  of  piestige  suliered  by  the  kingship,  especially  during  the 
5th  century,  owing  to  these  quarrels,  to  the  frequency  with 
which  kings  ascended  the  throne  as  minors  and  a  regency  was 
neoSHUy,  end  to  the  many  cases  in  which  a  king  was,  rightly 
or  WlOOgljr,  sospected  of  having  accepted  bribes  fmm  the 
ensnisi  of  tlw  state  and  was  condemned  and  baailiMd.  In 
the  powen  enraMd  by  the  aaaerably  of  the  dtiaens  or  epeUa 
(f.fli)  m  cannot  trace  any  devckpnent,  ewiag  to  the  scBDtxncas 
a  our  MHUBBt;  The  Spartan  wis  Himintislly  a  aoUhr,  trained 
to  ohodtance  and  endutanoe;  he  became  a  poliUdan  only  if 
dueen  as  ephor  for  a  sia^  year  or  elected  a  life  member  of 
the  eouadl  after  his  sixtieth  year  had  brought  freedom  Cram 
mOtaiy  service. 

Shntly  after  birth  the  child  was  brought  before  the  ciders 
off  tlw  tdbe,  who  decided  whether  it  was  tu  Ije  :c;ircii:  if  de- 
fective or  weakly,  it  w.is  eiposcd  in  the  s<i-callc(i 
Apolhetat  ( oZ  'Aroflirat.  initii  aT68tTo%,  hidden). 
Thus  was  secured,  as  {ax  as  could  be,  the  main- 
letiatice  o[  x  stand.ird  of  physical  c:Ticiency,  and  thus 

from  the  earliest  daj-s  of  the  Sjjartaii  the  absolute  claim 
of  the  state  to  his  life  and  service  was  indicated  and  enforccd. 
TiU  their  seventh  year  boys  were  educated  at  home:  from  that 
time  their  training  was  imdertaken  by  the  state  and  super- 
vised by  the  roxioifb^,  an  official  appointed  for  that  purpose. 
This  tr.iining  consisted  far  the  most  part  in  physical  exer- 
dlMi  such  as  dancinB.  gymnastics,  ball-games,  9k.,  with  music 
and  Sterature  occupying  a  subordinate  poeit&m.  Ftom  the 
twentieth  year  began  the  Spattaa'a  liability  to  militaiy  icrrice 
and  his  membcnhip  ef  one  of  the  ia*p£m  or  (dhiing 
memee  or  cfaiMi  coanpowd  «f  ■boot  fifteen  mendwrs  each,  to 
one  of  vMch  every  dtisen  moat  bdoiig.  At  tUity  began  the 
full  citizen  rights  and  duties.  For  the  exercise  of  these  three 
conditions  were  requisite:  Spartiate  birth,  the  training  pre- 
scribed by  law.  and  participation  in  and  contribution  to  one 
of  the  dininR-clubs.  Thi»e  who  fulliUed  these  conditions  were 
the  (5ao;oi  (peers),  citizens  in  the  fulles'  -..nM;  of  the  word, 
while  those  who  failed  were  called  viro^ioi-fi  ilcsscr  men), 
and  retained  only  the  civil  rights  of  citizenship. 

Spartiates  were  absolutely  debarred  by  law  from  trade  or 
ture,  which  consequently  rested  in  the  liainK  the 
perioed  (f.v.),  and  were  forbidden  to  possess  either 
gold  or  silver,  the  currency  consisting  of  bars  of 
iron:  but  there  can  be  no  doubt  that  this  pro- 
hibitioQ  was  evaded  in  various  ways.  Weahh  was,  in  theory 
at  least,  derived  entirely  from  landed  pfoperty,  and  conabted 
in  the  amittal  retun  made  hy  the  helots  (f  a)  who  cnltiveted 
thepkteof  gronodaUottedtotheSpeitbtea.  Bnt  tUs  attempt 
to  equaliae  property  proved  n  frnfaoe:  bom  eaity  tbma  there 
ol  weelth  tbe  state,  and  these 

the:  law  of  Epitadeus,  passed 


at  some  lime  after  the  Peloponnesian  War,  removed  the  k-Ral 
prohibition  of  the  gift  or  bequest  of  land,  Later  uo  tind  the 
soil  coming  more  and  more  into  the  [Kis.^cs.sioii  ot  large  land- 
holders, and  by  the  middle  of  the  3rd  century  B.C.  nearly  two- 
fifths  of  Laconia  belonged  to  women.  Hand  in  band  with  tUi 
process  went  a  serious  diminution  in  the  number  of  full  citizens, 
who  had  numbered  8000  at  the  beginning  of  the  5th  century, 
but  had  sunk  by  Aristotle's  day  to  leas  than  1000,  and  had 
further  decreased  to  700  at  the  accession  of  Agb  IV.  in  244  B.C 
The  Spartana  did  what  thqr  could  10  lemedty  thb  bgr  leiw:  cartahk 
penalties  were  Imposed  upon  those  who  remafnad  unmariied 
or  who  matried  too  late  in  Ute.  Bnt  the  decay  was  too  deep* 
rooted  to  be  eradicated  by  eodi  means,  and  we  shaU  see  that 
at  a  Ute  period  bt  Sparta's  history  an  attempt  was  made  without 
success  to  deal  with  the  evil  by  much  more  drastic  measures. 

T!ie  fth  Ccnlury  B.C.  The  hcRinning  of  the  5th  century  saw 
Sparta  at  the  height  of  her  i>owcr,  though  her  prestige  must 
have  sutfercd  in  the  fruitless  attempts  made  to  impose  upon 
.\thcns  an  oligarchical  regime  after  the  fall  of  the  I'eisis- 
tratid  t>Tanny  in  510.  But  after  the  Peruan  Wars  the  Spartan 
supremacy  could  no  longer  remain  unchallenged.  Sparta  had 
dr  s|  1.1' ;  tied  an  army  in  4(;o  to  aid  .'Vlhcns  in  repelling  the 
armament  sent  against  it  by  Darius  under  the  command  of  Datis 
and  .\rtaphcrnes:  but  it  arrived  after  the  battle  of  Marathon 
had  been  fought  and  the  issue  of  the  conflict  dedded.  In  tbe 
second  campaign,  conducted  ten  years  later  by  Xeneain  person, 
Sparta  took  a  more  active  share  and  assumed  the  command  of 
the  combined  Greek  forces  by  sea  and  land.  Yet,  in  spite  of 
tJie  benic  defence  of  Thcmopylee  by  the  SfMurtan  king  Leo- 
(«,!.},  tbe  rfecy  of  th«  dMtaloe  vlcteiy  nt  Salamis  fell  In 
tot]ieAthciiiaiii,end  tfaefa-  patriotism, 
and  energy  contrasted  strongly  with 
the  besitatioo  of  the  Spartans  and  Uie  selfish  policy 
which  they  advocated  of  defending  the  Peloponnese  only.  By 
the  battle  of  Plataea  {470  b.c),  won  by  a  Spartan  general, 
and  decided  chiefly  by  the  steadfastne^  of  Spartan  troops, 
llie  state  partially  recovered  its  prestige,  but  only  so  far  as  land 
o()rrations  were  concerned:  the  N-ictory  of  Xlycale.  won  in  the 
Aiime  year,  was  achicve<l  by  the  united  Greek  tlcet,  and  the 
capture  of  Scstos.  which  followed,  was  due  to  the  Athenians, 
the  Peloponncsians  having  returned  Jioine  bcfcTe  the  siege  was 
begun.  Sparta  fell  that  an  effort  was  ncccssar)'  to  recover  her 
position,  and  Pausaniiis,  the  victOT  of  Plstaea,  was  sent  out  as 
admiral  of  the  Greek  fleet.  But  though  he  won  considerable 
successes,  his  overbearing  and  despotic  behaviour  and  the 
suspicion  that  he  was  intriguing  with  the  Pcnian  king  alienated 
tbe  s>'Tnpathies  of  those  under  his  command:  be  wan  recalled 
by  the  ephors,  and  bis  successor,  Dorcis,  was  a  weak  man  who 
aUowed  the  transference  of  the  hegemony  from  Spnitn  to  Alliens 
to  take  place  without  atciUng  a  Mow  (see  DnuM  LlMWl). 
By  tlie  withdrawal  of  Sparta  and  her  Feioponneeian  allies  fmm 
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the  fleet  the  perils  and  the  doiiee  ef  tiM  Persian  War  were  left 
to  Athens,  who,  though  at  the  outset  merely  the  leading  state 
in  a  confederacy  of  free  allies,  soon  began  to  make  herself  the 
mistress  of  an  empire.   Sparta  took  no  steps  at  first  to  prevent 

this.  Her  interests  and  those  of  .Xthcns  did  not  directly  clash, 
for  .\thens  included  in  her  empire  only  the  islands  of  the  Aegean 
and  the  towns  on  its  north  and  east  coasts,  which  lay  outside 
the  Spartan  (xjlitical  horizon:  with  the  PelofKinnese  Athens 
diii  ;  ot  meddle.  Moreover.  Sp:irt;i's  attention  w,^s  at  this  time 
fully  iM-cupied  by  troubles  nearer  home — the  plots  of  Pau.sani.is 
not  only  with  the  Persian  king  but  with  the  Laconian  helots; 
the  revolt  of  Tegea  (c.  473-71),  tendered  all  the  more  formidable 
by  the  participation  of  Argos;  the  earthquake  which  in  464 
devastated  Sparta;  and  the  rising  of  the  Messcnian  helots,  which 
immediately  followed.  But  there  was  a  gVOWjng  estrangement 
from  Athens,  which  ended  at  length  in  an  open  breach.  The 
insulting  diamisBal  of  a  laige  body  «f  Afbenien  tra^  wUcfa 
had  come,  under  CSmon,  to  aid  the  Spertne  in  the 
siege  of  the  Msssenisn  itnngheild  of  Ithome,  tlie  "^^Z^^" 
oonaummntion  of  the  Attic  democracy  under  Ephi- 
sKas  and  Fnklea,  the  oondusion  of  an  alliance  between  Athens 
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and  Argos,  which  also  about  this  time  became  democratic, 
united  with  other  cwiscs  to  bririK  about  a  rupture  between  the 
Athenians  and  the  I'cloponnesian  League.  In  this  SJi-callcd 
first  PcJoponncsian  War  Sparla  herself  tool(  but  a  small  share 
bcgroad  halping  to  inflict  a  defeat  on  the  Athenians  at  Tuugn 
k  4Sy  9JB.  After  this  twtll«  tiiey  concluded  a  tnicc,  which  gave 
tiha  AdHdaat  u  «ppoitaiiity  of  tnUng  thdr  nvcnge  on  the 
■t  the  battle  of  OoMtpliyta,  of  anaeiinc  to  their 
Boeotia,  Fbod*  and  Locris,  and  of  subiugatlng  Aegina. 
In  449  the  war  was  ended  by  a  five  years'  truce,  but  after  Athens 
hadloat  her  mainland  empire  by  the  battle  of  Coronea  and  the 
levoltof  Megara  a  thirty  years'  peace  was  concluded,  probably 
hi  the  winter  446-445  B.C.  By  this  .Athens  was  obliged  to  sur- 
raider  Troeacn,  Achaea  and  the  two  Mcgarian  fK>ris.  Nisaea 
and  FtSU^  but  othem-isc  the  status  quo  was  maintained.  A 
frah  **"'B!K  the  great  Pdoponneaian  War  (q.v.),  hwkf  out 
ia  431  >x.  TUs  may  be  to  a  certain  extent  regarded  aa  a 
ewitMt  between  Ionian  and  Dorian;  it  nuy  with  greater  truth 
be  called  a  struggle  between  the  demomtk  and  oligaichk 
_  .  principles  of  government;  but  at  bottom  ha  cauM 

glSSmWmii  was  neither  racial  nor  con-Mitulional,  but  economic. 

The  maritime  supremacy  of  .Athens  was  used  for 
commercial  purposes,  and  important  members  of  the  Pelopon- 
ncsian  confcder.icy.  whose  wealth  depended  largely  on  their 
commcrrc,  nf  iiiM;.  (  nnnth,  Megara.  Sic>on  and  F.pidaurus, 
were  being  slowly  but  relentlessly  crushed.  Materially  Sparta 
BUUt  have  lemahied  almost  unailected,  but  she  was  forced  to 
take  action  by  the  prewtie  of  her  allica  and  by  tlie  necessities 
by  har  peritkn  aa  head  of  the  leegu&  She  did  not, 
,  praeecuto  the  war  with  any  njufccd  vigour:  her 
operations  were  abnoit  confined  to  an  annual  inroad  mto  Attica, 
and  when  in  425  a  body  of  Sparliatcs  was  captured  by  the 
Athenians  at  Pylos  she  was  rcatly,  and  even  anxious,  to  ter- 
minate the  war  on  any  reasonable  conditions.  That  the  terms 
of  the  I'tratc  of  Ni(  i.is,  which  in  421  concluded  the  first  phase 
of  the  war,  were  raihcr  in  favour  of  Sparta  than  of  Athens  wa.s 
due  almost  entirely  to  the  energ>'  and  insight  of  an  individual 
Spartan,  Brasidas  (q.v.),  and  the  disastrous  attempt  of  Athens 
to  regain  its  lost  land-empire.  The  final  success  of 
and  the  capture  of  Athens  in  405  were  brought  alMNtt  partly 
by  the  treacheiy  of  Aldfaiadea,  who  induced  the  state  to  tend 
Gytipfms  to  condtict  the  defence  of  Syracuse,  to  fortify  Deoelea 
in  northern  Attica,  and  to  adopt  a  vigorous  poliqr  of  aiding 
Athenian  allies  to  revolt.  The  lack  of  funds  which  would  have 
proved  fatal  to  Spartan  naval  warfare  \\as  remedied  by  the 
intervention  of  Persia,  which  supplied  large  subsidies,  and 
Spartan  good  fortune  culminated  in  the  [losses&ion  at  this 
time  of  an  admiral  of  boundless  vigour  and  considerable 
military  ability,  Lysaader,  to  lAum  much  of  Spozta^  sMocess 
is  attributable. 

JjIs  4ik  Century.— The  fall  of  Athens  left  Sparta  once  again 
supreme  in  the  Greek  world  and  demonstrated  dearly  her 
total  unfitness  for  rule.  Everywhere  democracy  was  replaced 

by  a  phik)-Laconian  oligarchy,  usually  consisting  of  ten  men 
under  a  harmost  or  governor  pledged  to  Spartan 
interests,  an<l  even  in  Laconia  itself  the  narrow 
and  selfish  character  of  the  Spartan  rule  led  to  a 
conspiracy.  For  a  short  time,  inilfe<J,  under  the 
energetic  rule  of  Agesilaus,  it  seemed  as  if  Sparta  would  pursue 
a  Hellenic  policy  and  carry  on  the  war  against  Persia.  But 
troubles  soon  broke  out  in  Greece,  AgcsHaus  waa  recalled  from 
Ali>  Minor,  and  his  schemes  and  successes  were  rendered  fruit- 
less.  Further,  the  naval  activity  displayed  by  Sparta  during  the 
do«ng  years  of  the  Fdopooneshn  War  abated  when  Persian 
subsidies  were  withdrawn,  and  the  amUtioilt  ptojccU  of  Ly- 
sander  led  to  his  disgr.icc,  which  was  followed  by  his  death  at 
Haliartus  in  305.  In  'he  following  year  the  Sp.artan  navy  under 
Petsander,  Agesilaus'  brother-in-law,  w.is  defeated  off  Cnidus 
by  the  Persian  fleet  under  Conon  and  Pharn.-ib.irus.  and  for 
the  future  Sparta  ceased  to  be  a  maritime  power.  In  Greece 
itself  meanwhile  the  opposition  to  Sparta  was  growing  increas- 
ii^^  powsdttl*  and*  though  at  Coroiiea  Agesilaus  had  slightly 


the  better  nf  the  Boeotians  and  at  Corinth  the  Spartans  main- 
tained their  position,  yet  they  felt  it  necessary  to  rid  them- 
selves of  Pcrsi.an  hostility  ajid  if  possible  use  the  Persian  puwc-r 
to  strengthen  their  own  position  at  home:  they  therefore 
concluded  with  .Ariaxerxcs  II.  the  humiliating  Peace  of 
Antalddas  (387  B.C.),  by  which  tb^  sunendeied  to  the  Great 
Kmg  the  Greek  cities  <rf  the  Asia  IflMr  ooaat  aad  of  CypnHk  and 
st^hUed  fw  the  hidqMadence  of  sll  other  Greek  citki.  TUa 
last  dause  led  to  a  long  and  desultory  war  with  Thebea,  which 
refused  to  acknowledge  the  independence  of  the  Boeotian 
towns  under  its  hegemony:  the  Ca  i.riLia,  the  citadel  of  Thebes, 
was  treacherously  seized  by  Phoebidas  in  382  and  held  by  the 
Spartans  until  370.  Still  more  momentous  was  the  Spartan 
action  in  crushing  the  Olynlhiac  Confederation  (see  Olynthus), 
which  might  have  been  able  to  stay  the  growth  of  Macedonian 
power.  In  371  a  fresh  peace  congress  was  summoned  at  Sparta 
to  ratify  the  Peace  of  Callias.  Again  the  Thebana  refused  to 
renounce  their  Boeotian  higsMO^y,  a&d  the  Spaitaa  attenpt 
at  ooerdon  ended  hi  the  ddeat  ef  the  Spartan  amy  at  the 
battle  of  leuctra  and  the  death  of  Ita  leader.  King  Oeoiabiotaa. 
The  result  of  the  b.ittle  was  to  tiusfer  the  Geeek  anprcaucy 
from  Sp,\rta  to  Thebes. 

In  the  course  of  three  expeditions  to  the  Peloponnese  con- 
ducted by  Fpaminondas.  the  greatest  soldier  and  statesman 
Thebes  ever  produced,  Sparta  was  weakened  by  . 
the  loss  of  Messenia,  which  was  restored  to  an  in-  spmrta. 
dependent  position  with  the  newly  built  Messcnc 
as  its  capital,  and  by  the  foundation  of  Megalopolis  aa  tho 
capital  of  Arcadm.  The  invading  army  even  made  its  way 
into  Laconia  and  devastated  the  whole  of  ita  southern  Dortian; 
but  the  coursge  and  coofaiess  of  Agesilaus  savcc'.  Sj)arta  itsdf 
from  attack.  On  Epaminondas'  fourth  expedition  Sparta 
was  again  within  an  ace  of  capture,  but  once  more  the  danger 
wxs  averted  just  in  time;  and  though  at  Mantinea  (362  B.C.) 
the  Thcbans,  together  with  the  .Arcadians,  Mcsvnians  and 
.Vrgivcs,  pained  a  victor>'  over  the  combined  Mantinc:'-r.,  At  hi  nian 
and  Spartan  forces,  yet  the  death  of  Epaminondas  in  the  battle 
more  than  counterbalanoed  the  Thdwn  victory  and  led  to  the 
speedy  break-up  of  their  supremacy.  But  Sparta  had  neither 
the  men  nor  the  money  to  recover  her  lost  position,  and  the 
continued  ezistenee  on  her  botden  of  an  independent  Messeob 
and  Amdia  kept  her  in  constant  fear  for  her  own  safety.  She 
did,  indeed,  job  with  Athens  and  Achaca  in  353  to  prevent 
Philip  of  Maccdon  |>assing  Thermopylae  and  entering  Phods, 
but  beyond  this  she  took  no  pari  in  the  struggle  of  ^ 
(Jrcccc  with  the  new  ])owcr  which  had  spnmg  up  on  Mmcedom. 
her  northern  borders.  \o  Spartiatc  iDught  on  tho 
field  of  Chacronea.  After  the  battle,  however,  she  refused  to 
submit  voluntarily  to  Philip,  and  was  forced  to  do  so  by  the 
devastation  of  Laconia  and  the  transference  of  certain  border 
districts  to  the  neighbouring  states  of  Argos,  Arcadia  and 
Messenia.  ]>uring  the  absence  of  Aleiander  the  Giesi  in  the 
East  Agis  IIL  revolted,  hot  the  rismg  was  crashed  by  Anti- 
pater,  and  a  similar  attempt  to  throw  off  the  Macedonian  yoke 
made  by  .Archidamus  IV.  in  the  troublous  period  which  suc- 
ceeded .Alexander's  death  w.is  frustrated  by  Demetrius  Polior- 
rctcs  in  204  B.C.  Twenty-two  years  later  the  city  was  attackcil 
by  an  inuni  nse  force  under  Pyrrhus,  but  Spartan  braver\  h:ul 
not  died  out  and  the  formidable  enemy  was  repulsed,  even  the 
women  taking  part  in  the  defence  of  the  city.  About  344  an 
Aetolian  army  overran  Laconia,  working  irreparable  harm  and 
carrying  off,  it  u  said,  50,000  captfveti 

But  the  aodal  evils  within  the  Mate  van  even  harder  to 
combat  than  fees  without.  Avarice,  hixory  and  the  ghuing 
inequ.ality  in  the  distribution  of  wealth,  threatened  to  bring 
about  the  speedy  fall  of  the  state  if  no  cure  could  be  found. 
,Agis  IV.  and  Cleomcnes  III.  (</</. r.)  made  an  heroic  and  entirely 
disinterested  attempt  in  the  latter  par;  uf  the  3rd  century  to 
improve  the  conditions  by  a  rcdistribulioii  uf  land,  a  widening 
of  the  citizen  body,  and  a  restoration  of  the  old  severe  training 
and  simple  life.  But  the  evil  was  too  deep-seated  to  be  remedied 
by  these  artificial  meana;  Agis  waa  asssssfaiated,  and  the 
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reforms  of  Clcomenes  seem  to  have  had  no  permanent  effect. 
The  reign  of  Cletjmencs  is  marked  also  by  a  dLtermincd  effort 
to  cope  with  the  riiing  power  of  the  Achaean  League  ((/.:'.)  and  to 
recover  for  Sparta  her  long-lo&t  supremacy  in  the  Peloponnese, 
»ndc\'cn  throughout  (ireccc.  The  battle  of  Sellasia  (aaa  B.C.), 
in  which  Qeomcocs  was  ddetted  by  the  Achacans  and  Antigonus 
DonDOflfacedOBkiiiidthedeft^of  theldnc  whkh  occuned 
abartiy  afterwaids  in  Ecypt,  put  an  cod  to  these  hopes.  The 
same  mgn  saw  also  an  tmpoitant  constitutional  dunge,  the 
substitii'.ion  of  a  hnan!  of  patronomi  for  the  cphors,  whose 
power  hail  hetume  almost  despotic,  and  the  curtailment  of  the 
functions  exerci.vxl  by  the  gerousia;  these  measures  were, 
however,  cancelled  by  Antigonus.  It  was  not  long  afterw-^rds 
that  the  dual  kingship  ceaMxl  and  Sparta  fell  under  the  sway 
of  a  scries  of  cruel  and  raj^cious  tyrants — Lycurgus,  Machani- 
das,  who  was  idiled  by  Philupocmen,  and  N'abis,  who,  if  we 
nay  Urusi  the  aoootiats  given  by  Folybius  and  Livy,  was  little 
better  tbaa  a  bandit  diicftaln,  boldfaf  SkMita  by  means  <rf 
cxtrcme  cndty  and  oppresskm,  and  udng  mercenary  tiMfH  to 
a  hirge  eirtent  in  his  wan. 

Tht  Intervention  of  Rome. — We  must  admit,  however,  that  a 
vigorous  5tnig;gle  was  maintaine<l  with  the  Achaean  League 
and  with  Mai  Ldr.:i  until  the  Romans,  after  the  conclusion  of 
their  war  wi;h  I'hilip  V.,  sent  an  army  into  Laconia  under 
T.  Quinciius  Flaniininus.  Nabis  was  force<i  to  capitulate,  evacu- 
ating all  his  possesions  outside  Laconia,  surrendering  the 
Laconian  seaports  and  his  nav)*,  and  paying  an  indemnity 
of  500  talents  (Livy  xzxiv.  33-43).  On  the  departure  of  the 
Romans  he  succeeded  in  recovering  Gythium,  in  ^te  of  an 
attempt  to  idieve  it  made  by  the  Achacans  under  Fhilopoemen, 
but  in  an  encounter  lie  suiTered  a  crudiiBg  defeat  at  the  hands 
of  that  general,  who  for  thirty  days  ravagc<l  Laconia  unopposed. 
Nabis  was  assassJnatc<l  in  192,  and  Sparta  was  forced  by  Philo- 
poenen  to  enrol  itself  as  a  memhcr  of  the  Achaean  League 
_^  (q.v.)  under  a  phil- Achaean    aristiHracy.    But  this 

f^f^Dt,  B  -'*'c  ''i"'-'  fhriiiiir  I'.isjirtlcrs  an<i  disputes,  wliii  li  leti 
to  armed  intervention  on  the  part  of  the  Achaeatis, 
who  compelled  the  Spartans  to  submit  to  tbe  overthrow  of  their 
city  walls,  the  dismissal  of  their  mercenary  troops,  the  recall 
of  all  exiles,  the  abandonment  of  the  old  Lycurgan  constitution 
and  the  adoption  of  the  Acliaean  laws  and  institutions 
(t88  B.C.).  Again  and  again  the  Telations  between  tlie  Spartans 
and  the  Achaean  League  formed  the  occasion  of  discussions  in 
the  Roman  senate  or  of  the  despatch  of  Roman  embassies  to 
Greece,  but  no  decisive  intervention  IcKjk  place  until  a  fresh 
dispute  about  the  position  of  Sparta  in  the  league  led  to  a  de- 
cision of  the  Romans  that  Sjiarta,  Corinth,  .\rgos.  .\tc;>.iJiLtn 
Orchomenus  and  llcraclea  on  Oeta  should  be  severetl  fron)  it, 
This  resulted  in  an  open  breach  between  the  league  and  Roiiu-. 
and  eventually,  in  146  B.C.,  after  the  sack  of  Corinth,  in  the 
diaacdution  of  the  le.igue  and  the  annexation  of  Greece  to  the 
Roman  province  of  Macedonia.  For  Sparta  tlie  kng  era  of 
war  and  intestine  struggle  had  oeaaed  and  one  of  peace  and  a 
revived  prosperity  toolc  its  pbo^  as  is  witncaied  by  tbe 
numerous  extant  inscriptions  belonging  to  this  period  As 
an  allied  city  it  \v.as  exempt  from  direct  t.-ixation,  though 
comjM-llcd  on  occasions  to  make  "  voluntary  "  presents  to 
Roman  generals.  I'olitiLal  ambition  was  restricte<l  to  the 
tenure  of  the  municip:d  niagistratic-s,  culminating  in  the  oftirt  s 
of  nomophylax,  ephor  and  palronomus.  AugtlStus  showi  li 
marlted  favour  to  the  city,  Hadrian  twice  visited  it  during  his 
jmimcara  in  the  East  and  accepted  the  title  of  eponymous 
patroDonras.  Tbe  old  muriike  ^rit  found  an  outlet  chiefly  in 
tbe  vigorous  but  peaceful  contests  held  In  the  gymnasium, 
the  bs^-place,  and  the  arena  before  the  temple  of  .Artemis 
Orthia:  sometimes  too  it  found  a  vent  in  actual  campaigning, 
as  when  Spartans  were  enrolled  for  scr\  i<:e  against  theParihians 
by  the  emperors  Lucius  Vcrus,  Septimius  Severus  and  Cara- 
calla.  Laconia  was  subsequently  overnm,  Bke  SO  mUch  Of  the 
Roman  Empire,  by  barbarian  hordes. 

Mtdietal  Sparta. — In  A.D.  306  Alaric  destroyed  the  city  and 
at  a  later  period  Laconia  was  invaded  and  settled  by  Slavonic 


tribes,  eipadUDy  the  Melings  and  Ezerits,  who  in  turn  had  to  give 
way  before  the  advance  of  the  Ilyamiine  power,  though  pre- 
serving a  partial  independence  in  the  mountainous  regions. 
The  Franks  on  their  arrival  in  the  Morea  found  a  fortified  city 
named  Lacctlacmonia  occui>ying  part  of  the  site  of  ancient 
Sparta,  and  this  continued  to  exist,  though  greatly  dqmpulated, 
even  after  Guillaumc  dc  \'illchardouin  had  in  ia4ft>-t949  founded 
the  tetreis  and  dty  of  Miaithta,  or  Mistra,  <m  a  spur  of  Tay- 
getus  some  3  ra.  north-west  of  Sparta.  This  passed  shortly 
afterwards  into  tbe  hands  of  the  Byzantines,  who  retained  it 
until  the  Turlcs  under  Mahommed  II.  captured  it  in  1460. 
In  1687  it  came  into  the  possession  of  the  N'onetirms,  from  whom 
it  was  wrested  in  1715  by  the  Turks.  Thus  for  nearly  six 
centuries  it  wa.s  Mi.slra  and  not  %iarta  wllich  fOfOMd  tbe  OSBtn 
and  focus  of  Laconian  history. 

Tht  Modern  City. — In  18.^4,  after  the  War  of  Independence 
had  resulted  in  the  liberation  of  Greece,  the  modern  town  of 
Sparta  was  built  on  i>art  of  the  andent  site  from  the  designs  of 
Bans  Jochmua*  and  Mistra  decayed  until  now  it  is  in  ruin* 
and  almost  deserted.  Sparta  is  the  capital  of  the  prefecture 
{voiiiis)  of  Laoedaemon  and  has  a  populatioo,  according  to  the 
census  talcen  in  1007,  of  4456:  but  with  the  exception  of  several 
silk  factories  there  is  but  little  industry,  and  the  development 
of  the  city  is  hampered  by  the  unhealthiness  of  its  situation, 
its  (ii^'.ainc  llic  se^L  and  the  abieuce  of  railway  comnuini- 

catiou  with  liic  rest  of  Greece.  As  a  result  of  popular  clamour, 
however,  a  survey  for  a  railway  was  begun  in  IQ07,  an  event 
of  groat  importance  for  tbe  prosperity  of  Sparta  and  of  the 
whole  Eurotas  PfaUa. 

II.— AXCHABOLOCY 
Then  Is  a  well-lcnown  passage  in  Thucydidea  which  runs 
thus:  "Suppose  the  city  of  Sp.-irta  to  be  deserted,  and 

nothing  left  but  the  temples  and  the  ground-plan,  dist.ant 
ages  would  be  very  unwilling  to  believe  that  the  power  of 
the  Lacetlaeinonians  wa^i  at  all  equal  to  their  fame.  .  .  . 
Their  city  is  not  built  continuously,  and  has  no  splendid  temples 
or  other  edifices;  it  rather  resembles  a  group  of  villages,  like 
the  andcnl  towns  of  Helios,  and  would  therefore  make  a  poor 
show  "  (i.  to,  trans.  Jowett).  And  the  first  feeling  of  moct 
travellers  who  visit  modem  Sparta  is  one  of  disappointment 
with  the  andeot  remains:  it  Is  rather  the  lovdineas  and  gran* 
dcur  of  the  situation  and  tlie  fascination  of  Mistra,  with  its 
grass-grown  streets,  its  decaying  houses,  its  ruined  fortress 
an<l  its  ln^uiiiful  Byzantine  churches,  that  rcm.un  as  a  lasting 
and  cheriihcd  memory.  Until  1905  the  rhie!  ancient  buildings 
at  Sjiarta  were  tht-  theatre,  of  which,  however,  little  shows 
atxive  ground  except  portions  of  the  retaining  walls;  the  so- 
calle  i  loml)  oi  Leonidas,  a  quadrangular  building,  perhaps  a 
temple,  constructed  of  immense  blodu  of  stone  and  containing 
two  chambers;  the  foundation  of  an  andent  bridge  over  the 
£urotas;  the  ruins  of  a  ciiodar  ■tmctnre;  some  remains  of  late 
Roman  foftlfications;  several  brick  boUdings  and  maeaic  pave- 
ments. To  these  must  be  added  the  inscriptions,  sculptures 
an<l  other  objects  collected  in  the  local  museum,  founded  by 
Stamatakis  in  1S72  and  enlargni  in  I'jc;,  or  built  into  the 
j  w.ills  of  houscH  or  rhurrhcs.  Though  excavations  wi:re  carried 
'  on  near  .Sparta,  on  the  site  of  the  .\myclacum  in  i8qo  by  Tsoun- 
t.is,  and  in  1904  by  Furtwangler,  and  at  the  shrine  of  Mcnclaus 
in  Therapne  by  Ross  in  1833  and  1841,  and  by  Kastriotis  in 
1889  and  1900,  yet  no  organized  work  was  tried  in  Sparta  itself 
save  the  partial  excavation  of  the  "  round  building  "  under- 
taken in  189a  and  1893  by  the  American  School  at  Athens;  the 
atiuctnse  has  been  atooe  foand  to  be  •  sankunilar  fetainh«> 
wall  of  cood  Hdhnk  worfc,  tboufb  partly  nstoied  bi  Rnoiaa 
times. 

In  1004  the  British  School  at  Athens  began  a  tliorough  CB* 
ploration  of  I„aconia.  and  in  the  following  year  exca\M'  io[is  were 
made  at  Thalamac,  (K'ronthra<%  and  .•\ngclona  near  Moneif  vasia, 
while  several  mcdicv.al  fortresses  were  surveye<i.  In  1906  ex- 
cavations began  in  Sparta  itself  with  rcsultsof  great  value,  which 
have  been  published  in  the  British  School  AmmkU,  voL  xii.  aqq. 
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A  "small  dTCtis"  described  bjr  Leake,  but  rabeequently 
almost  lost  to  view,  proved  to  be  a  tbeatre-Iike  buQding  con- 
structed soon  after  a.d.  200  round  the  altar  and  in  front  of  the 
temple  of  Artemis  Orthia.  Here  musical  and  Rj-mnastic  con- 
tests took  plate  as  well  as  the  famoiii  lloKgiiig-onlual  (liwrnas- 
ligosis).  The  temple,  which  cm  he  .l;ut-d  to  the  .-mi  century  B.C. 
rests  on  the  foundation  of  an  older  icmpic  of  ihc  hth  rentur>', 
and  close  besiile  it  were  found  the  scanty  remains  01  a  yet 
earlier  temple,  li.'UinR  from  the  qih  or  even  the  lolh  century. 
The  votive  otTerinKs  in  clay,  amber,  bronze,  ivory  and  lead 
found  ill  grciii  profusion  within  the  precinct  range  from  the  plh 
to  the  4lh  century  B.C.  and  supply  invaluable  evidence  for 
eaily  Spartan  art;  they  prove  thai  Sparta  rcachc<l  her  artistic 
lenith  in  the  7th  century  and  that  her  decline  had  already 
begun  in  the  6th.  In  1907  the  sanctuary  of  Athena  "of  the 
IhiaeK  Home "  (XaXkIouwi)  was  located  on  the  Acropolis 
jflimwilittly  above  tbe  theatra,  and  fhoti|^  the  actaal  temple 
is  afanoet  eompletely  destroyed,  togiiicBta  of  the  capttals  show 
tliitt  it  was  Doric  in  style,  andtheaitejnspioducedthe  hngist 
extant  archaic  inscription  of  Laconis,  miMioitt  bMoe  ludb 
and  plates  and  a  considerable  number  of  votive  efferings,  some 
of  them  of  great  interest.  The  Greek  city-wall,  built  in  suc- 
cessive stages  from  the  4th  to  the  and  century,  was  traced  for 
a  great  part  of  its  circuit,  which  nu  iM.ired  48  stades  or  nearly 
6  m.  (I'olyb.  ix.  11).  The  late  Roman  wall  enclosing  the  Acro- 
polis, part  of  w^hich  probably  dates  from  the  years  followiiijj 
the  Ciolhic  raid  of  a.d.  26 j,  was  also  investigated.  Besides  the 
actual  buildinK^  discovered,  .1  number  of  [xjints  were  fixed 
which  greatly  facilitate  the  study  of  Spartan  tofwgraphy, 
baaed  upon  the  description  left  us  by  Pausanias.  EjccAv.Ttions 
carried  on  in  igio  showed  that  the  town  of  the  "  Myccncan  " 
period  which  lay  on  the  left  bank  of  the  Eurotas  a  little  to  the 
•OUtb-east  of  Sparta,  was  roughly  triangular  in  shape,  with  its 
apex  towards  the  north:  its  area  is  approximately  equal  to  that 
of  Spiaita,  but  denudation  and  dcatniction  have  wrought  havoc 
with  it*  bondings  and  nothing  is  left  save  ndned  foandations 
and  broken  potsherds. 

Authorities. — History:  J.  C.  F.  Manao.  Sparta  (3  vols..  Leipzig, 
iBn^lSos);  G.  Gilbert,  Studien  mr  tmfartanisckett  CtsMckie 
(GOttiiigen,  1872);  G.  Busolt,  Die  lelsfcfaowifr  uiut  ihrt  Bundts- 

rifscai  (Leipzig.  1878},  for  the  6th  century  and  the  Persian  wars: 
Herfast,  iur  GenhidUe  der  au-rwdriigen  Poiitik  Sfmrloi  im  Zeit- 


ies  pttoponni-MHhrn  Kric?/f  (Lcipzie,  1853);    E.  von  Stem, 

 Mdlfe  dfr  5fx:r:a>\.  u.  Ihtb^iniichen  iUtemonie,  Ac  (DonBt, 

1884),  from  3H7  u>  302  B.C.:  J.  Fcsenmair,  Sparta  Mm  im  SdudU 


bfi  Leuktra  bis  sum  Verukwinden  des  Natiiens  (Municht  1' 
and  the  general  Greek  hiiiories  of  G.  Grt>te,  R.  Mever,  G.  Busbit, 
J.  Bcloch,  A.  Holm.  B.  Niew.-,  F..  Abbott  and  J.  B  Bnrv. 

Conslilution:  C.  O.  Miillrr,  The  Uislnry  and  Anlir.utlin.  n(  Ike 
Doric  Roc*  (a  voU.,  Eng.  trans.,  3nd  ed.,  London,  ltS3<^):  K.  H. 
Lachmami.  Die  spartanutke  Staattmfammt  *a  i^<r  EiUmcktluHt 


LacbOMma,  Du  spartanucne  maalsHijasMUKM  tn  iwar  JuumclitluHg 
mud  ihrem  VerfaUt  (Brc<ilau.  1836);   A.  Solari,  Rkerche  spartant 

CLeghorn.  Jqo'j]  :  H.  Gabriel,  De  manislralibus  Lacedaemoniorum 
(Berlin,  n.d.l;  I.,  .\uerliach.  De  Ijuedaemmiorum  regihus  (iierlin, 
1863);  B.  Niese.  "  HenxlotMudien.  besnnden*  zur»part.  (ieHchirhte," 
in  llermrs  (1907),  xlii.  419  "ft'l-;  ll'c  eoii'ililutioruil  hi-.ti)rie*  of 
G.  Gill>ert.  G,  F.  Schiimann,  G.  Bu-">lt  and  \.  H.  J.  Grcenidge,  and 
thew.irk^ritcfi  under  .\pF.Li  A ;  EpllOR;  GEROUSlAand  Lycurgus, 
Land  Tenure:  M.  Dunckcr,  "  Die  Hufen  der  Spartiaten,"  in 
Beruhte  der  berl.  Akademie  (|88:),  pp.  138  sqq.;  K.  K.  Hermann, 
De  catuts  turbatae  apud  Lacedaemonios  agrorum  aequaixlalu  <.M.tr- 
burg,  1834):  C.  ReuM,  De  Lycwtf/ta  quiu  fertur  agrorum  dii  tuone 
OforsheTm,  1878). 

Army:  G,  Bumit, "  Spartaa  Hccr  und  Leuktra,"  in  Hermes  (iqo.s), 
xl.  387  sqq.;  J.  Kromaycr,  "Die  Wchrkraft  Lakoniens  u.  seine 
Wehrveriaasung,"  in  Beiirigt  sht  alien  Geschichte  U903),  iii.  173 
H.  K.  Stein.  Das  Kriegswesett  der  Spartaner  (Kimiti,  i8f)3)- 


igraphy  and  Aniiquilirs:    W.  M.  Leake,  .Iffrrn,  rhi.  iv 
~  'tponnrso 
lUaanias, 

ts.  iii.  321  sqq.;  W.  %j.  l.lanc,  feuponnesus,  p| 

sqq.;  E.  P.  Bobtayc,  Kecherches,  pp.      sqq.;  W.  Vi-^rhcr,  Erinne- 


_  '«/^'L  ... 

E.  Curttus,  Pthponntios.  ii.  320  »q<|.;    C.  Bursian.  Gepgrafhie. 

iLii9sqq.;  Psnr   '   ■"'        -"^   " 

Fraaer,  FMuamias. 


|.;  Fsuaanias,  iii.  ii-iS;  shmI  the  commentary  fn  J.  G. 

2  sqq.;  W.  G.  Clark, /><l0^i«e5»^,  pp.  158 


rungen,  pp.  371  «qq.;  Bi>r\'  de  S;iinr-V'inoent.  Relation,  pp.  418  sqq.; 
G.  .\  Blourt,  Architecture,  ii.  61  »\<\..  pi.  41-57;  for  bill  lilies 
and  dates  <>i  publieatinn  of  theM.-  wnrk-i,  ■ji-  under  Laconh  ;  H  K. 
Stein,  Topograpkie  des  alien  Sptirta  (Glatz.  1890);  K.  Nc<torides. 
Tenrpo^Ia  r^i  ifix^n  Zwipnn  (.Atheiu.  189a);  N.  E.  Crosby,  "  The 
Tmpography  of  Sparta,"  in  America*  Jotmui  of  Archaeolovg  (Prinec- 
Swsww  ^i^T^^  sgq.;  and  varioasailiclesintbeBnMkSdhMil 


TnterifHons:   M.  N.  Tod  and  A.  J.  B.  WoeOb  ChtsbgHf 

SpMrta  Museum  (Oxford.  1906};  BrUitk  Sdtttl  Anmal,  xiL  aqq., 
and  the  work.',  cited  under  Laconia. 

Jhiiiicl:  K.  Miillensiefeii.  De  lilulorum  luconieorum  dialecio 
(StrasbiirK,  1882);   R.  Mcister,  Dorter  und  Ackaer  (Leipiig,  1904). 

Art:  M.  N.  Tod  and  A.  I.  B.  Waoe,  op.  cH.;  H.  Ureatel  and  A. 
Milchhdfcr,  "  Die  antilcen  Kimstwke  au«  Sparu  u.  Umgcbung." 
in  Athenische  MiUeUunffn,  u,  993  sqq.;  E.  fieuM, "  L'Art  A  SEnrtc^" 
in  Eludes  sur  U  FHopeimUu  0ms,  I^rIj.  <M.  nTT.) 

SPASTACUS.  leader  in  the  Slave  or  Gladiatorial  War  ag^ut 

Rome  (73-71  BX.),  a  Tbradan  by  bfarth.  He  served  in  tbe 
'Roman,  Wtayt  Imt  aeems  to  have  deserted,  for  we  are  told  that 
he  WIS  takm  pifaener  and  sold  as  a  slave.  Destined  for  the 
arena,  he,  with  a  band  of  his  fellow-gladiatori,  broke  out  of  a 
training  school  at  Capua  and  took  refuge  on  Mt  N'esuvius  (73). 
Here  he  maintained  himself  as  a  captain  of  l.riKands,  his 
lieutenants bcingtwoCcltsnamed Crixiisand  Oenonuius.  who  like 
himself  had  been  ^l-idiaTors.  .\  h.isiily  collided  force  of  3000 
men  umler  C.  Claudius  I'uklier  endeavoured  to  starve  out  the 
rct)els,  hut  the  latter  clambered  down  the  precipices  and  put 
the  Romans  to  flight.  Swiirms  of  hardy  and  desperate  men 
now  joined  the  rebels,  and  when  the  praetor  I'ubiius  Varinlus 
took  the  field  against  them  he  found  them  entrenched  like  a 
regular  army  on  the  plain.  But  they  gave  him  the  slip,  and 
when  he  advanced  to  storm  their  lines  he  found  them  deserted. 
From  Campania  the  rebels  marched  into  Lucania,  a  country 
better  suited  for  guerrilla  warfare.  Variniua  followed,  but 
was  defeated  in  several  engtigeetentt  and  namiwly  escaped 
being  taken  prisoner.  The  inBnfgeoU  leoocopied  Cen^eaia, 
and  hy  tbe  defeat  of  C  Thoranha,  tbe  qnacMor  of  VariniuB, 
obtataied  pnHMMfam  U  acarly  the  whole  of  sotttben  Italy. 
Nola  and  Nuoeia  io  Ounpania,  Thum  and  Metqxmtuin  in 
Lucania  were  sadtcd.  The  senate  at  last  dcHwtched  both 
consuls  against  the  rebeU  (72).  The  German  slaves  under 
CrixiH  were  defcrited  at  Mt  G.irganus  in  .Anulia  by  the  praetor 
Q.  Arrius.  But  Sparlatus  overthrew  iRilh  consuls,  one  after 
the  other,  and  theii  pressed  towards  the  Alps,  Gaius  Cassitis, 
governor  of  Cisiilpine  Gaul,  and  the  praetor  Gnaeus  ^tanlius. 
who  allemiited  to  slop  liiui.  were  defeated  at  Mulina.  Freedom 
was  within  sipht,  but  wiih  i;>.lal  infatuation  the  slaves  refused 
to  .ibandon  Italy.  Sparlacus  led  them  against  Rome,  but  their 
hearts  seem  to  have  failed  them;  and  instead  of  attacking  the 
capital,  he  passed  on  again  to  Lucania.  The  conduct  of  the 
war  was  now  entrusted  to  the  praetor  Marcus  Licinius  Crassua. 
In  the  next  battle  Spartacus  was  worsted  and  retreated  towards 
the  straits  of  Messina,  intending  to  crosa  into  Sidly,  where  he 
would  have  been  welcomed  by  fresh  hordes  of  slaves;  but  the 
pirates  who  had  agreed  to  tnnaport  his  txmy  pioved  bithbai. 
CrasMs  cndcnvoand  to  ahvt  in  tlie  lebds  1^  canyfaig  •  ditdi 
and  rampart  light  Mfoss  the  penisauh,  but  ^wrtacus  Coroed  the 
lines,  and  once  Italy  lay  at  Us  feet.  Disunion,  however, 
was  at  work  in  the  rebel  camp.  The  Grab  aad  Germans, 
who  had  withdrawn  from  the  main  body,  were  attacked  and 
destroyed.  Spartacus  now  took  up  a  strong  position  in  the 
mountainous  country  of  Pctelia  (near  Strongoli  in  Calabria) 
and  inflicted  a  severe  defeat  on  the  vanguard  of  the  pursuing 
army.  But  his  men  refused  to  retreat  farther,  and  in  a  pitched 
battle  which  followed  six)n  afterwards  the  rebel  army  was  an- 
nihilated. Sjiarlacus.  who  had  stabtjed  his  )ior>e  before  the 
b.ittle.  fell  >'.i,ord  in  hand.  A  body  of  the  ril]<ls  which  had 
escaped  from  she  field  was  met  and  cut  to  pieces  at  the  fool  of 
the  .\lps  by  ronij>ey  (the  Great),  who  was  reluming  from  Spain. 
Pompey  claimed  the  credit  of  finishing  the  war,  and  received 
the  honour  of  a  iriumpih, tilde  ooly  a  simple  ovation  was  decreed 
to  Cra&sus,  Sparlacus  was  a  capable  and  energetic  leader; 
he  did  his  best  to  check  the  excesses  of  the  lawless  bands  which 
he  commanded,  and  treated  his  prisooen  with  humanity.  His 
character  his  been  misrepresented  by  Roman  writers,  whom 
his  name  inspired  with  terror  down  to  the  times  of  the  empire. 

The  storv  has  to  be  pieced  together  from  the  vague  and  MRie- 
what  discrepant  .icrounts  of  Plutarch  (Crdnui.  8-11;  Ptmp$y,2l), 
Appian  (Bell.  civ.  i.  >i6-l?p1.  T'^'^y'li  (!'•  W-Wfc 


and  the  fragments  of  the  UitI 
to  have  been  fuB  and  graphic. 


UiMoriet  id  Selluat,  whosat 
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SPARTANBURG— SPEAKER 
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VAMTAUMIkA.  a  dty  and  the  oounty-MM  of  Spartanbtng 
county,  South  CaroUim,  U.S.A.,  about  94  m.  \.W.  of  Columbia. 
Pop.  (1890),  5544;  (iqoo),  11,305,  of  whom  4260  were  negroes; 
(1910  censusj,  I7,SX7.  Spartanburg  is  servcl  1  y  ihi:  S.  u  h- 
ern,  the  Charleston  &  Western  Carolina  (lontrolUtil  by  ilic 
Atlantic  Coast  line),  the  (.knn  Springs,  the  Carolina,  Clinch- 
field  &  Ohio,  and  inter-urban  (electric)  railways.  It  is  a  thriv- 
ing dty  in  a  cotton-growing  and  cotton-manufacturing  region, 
about  800  ft.  above  the  sea  and  35  m.  S.E.  of  the  Blue  Ridge. 
Spartanburg  is  the  seat  of  Wofford  G>Uege  (Methodist  Episcopal, 
South;  iountled  in  iSjo  with  a  bequest  of  fienjamin  Wofford, 
a  loal  Methodiit  mfnlitfT,  and  opraed  in  1S54),  which  had,  in 
igoS,  1 2  instructors  and  a86  students;  also  of  Conmae  College 
(nonaectarian;  for  women),  which  was  founded  by  D.  E.  Con- 
verse in  iSSg,  opened  in  iSgo,  and  in  ii;o8  had  22  ii»slructors 
and  .^55  students.  annual  musical  festival  is  held  here 

under  the  auspices  of  the  Converse  College  Clu  r.il  Stuicly.  l  our 
miles  south  of  the  dty,  at  Cedar  Sfiring,  is  the  .South  Carolina 
Iwtitution  for  the  Education  of  the  Deaf  and  Blind,  founded  as 
«  pdvate  institutioa  in  1A49  and  taken  over  by  the  state  in 
i8s7>  llwre  are  goidrinfaiM  near  the  cUy;  and  %iart«iburg 
OMinty  produces  large  crops  of  cotton.  Cotton  mOls  are  the 
bias«f  the  dty's  prosperity,  and  it  has  abo  a  laige  wholesale 
trade,  iron-working  establishments,  and  various  manufactures. 
The  value  of  its  factory  product  was  $2,1 .17,702  in  igos,  or 
J3'7%  more  than  in  uvoo.  Spartanburg  was  fouiuled  in  1787, 
and.  althou^li  railway  cx>mniuiLicaiiun  with  ('ulumbia  and 
Charleston  was  0|)encd  in  l^y),  there  was  Uttlc  j;row"h  until 
the  establishment  of  the  first  cotton  mill  in  the  vicinity  in  iS^So; 
it  was  chartered  as  a  dty  in  this  year. 

SPEAKER,  a  title  of  the  presiding  officer  in  the  legislatures 
«f  vaiioua  countries.  In  the  English  parliament  tbe  lord  chan- 
odlor  act*  as  Speaker  of  the  House  of  Lords,  but  should  his 
office  be  in  oomndawni  the  Crown  usually  appoints  a  Speaker 
to  supply  his  place,  a  case  in  point  being  that  of  Sir  L.  Shadwell, 
viceKrhancellor,  who  in  1835  was  appointed  Speaker  during  the 
time  the  Great  Seal  was  in  commission.  UnUke  the  House  of 
Commons,  the  Speaker  of  the  House  of  Lords  need  not  neces- 
sarily be  a  member  of  the  IIous<-;  Brougham  in  i<S^o  s;it  on  the 
woolsack  as  Sficaker  in  his  aipadty  of  lord  chancellor,  being 
then  plain  Mr  Brougham,  his  patent  of  nobility  not  having 
yet  been  made  out.  The  House  of  Lords  has  also  deputy 
Speakers  who  are  appointed  by  commisshm.  Tbe  dtttbi  of  the 
Speaker  of  the  House  of  Loids  are  defined  hgr  a  ataadinc  order 
as  follows: "  The  lord  chancellor,  when  he  speaks  to  the  House, 
is  always  to  ^pr.ik  uncovered,  and  is  not  to  adjourn  the  House, 
or  to  do  anything  else  as  mouth  of  the  House,  without  the 
consent  of  the  Lords  lirst  had,  except  the  oril.r.ary  thinj;  about 
bills,  which  are  of  course,  wherein  the  Lords  may  likewise  over- 
rule; as  for  preferring  ont;  bill  before  another,  and  such  lik.e: 
and  in  case  of  difference  among  the  Lords,  it  is  to  be  put  tu  the 
question;  and  if  the  lord  chancellor  will  qteak  to  anything  par- 
ticuhurly  be  it  to  fo  to  his  own  ptaca  as  a  peer."  The  Speaker 
of  tte  Boott  ol  Lofdi,  as  coinpaMd  idth  tha  Sptaher  of  tbe 
Honaa  of  Oommnna,  ia  aa  official  without  power;  even  Ms  seat, 
the  woolsack,  is  technically  outside  the  House.  Contrary  to 
the  practice  in  the  Commons,  he  arts  as  a  strong  party  man, 
making  speeches  on  behalf  of  govern.'iient  me;isurc3  from  his 
place  as  a  peer.  Proposals  have  from  time  to  time  been  made 
for  augmenting  the  powers  of  the  Speaker  of  the  House  of 
LrOrds,  but  it  has  been  pointed  out  that,  as  he  is  a  minister  of 
the  Crown,  and  not  chosen  by  the  House  itself,  and  moreover 
is  often  the  member  of  the  least  experience  in  the  Hoose,  it 
would  be  inexpedient  that  be  should  exordse  the  same  powers 
aa  the  Speaker  of  the  Conuoona. 

The  Speaker  of  the  Houae  of  Coaunona  la  alwiQn  a  member  of 
that  Hotae,  and  though  chosen  by  the  membera  themselves 
(subject  to  the  approval  of  the  sovereign)  from  one  nf  the  great 
political  parties,  he  never  cither  votes  (except  in  the  case  of  a 
tie)  or  speaks  in  his  capacity  as  a  member  during  the  time  he 
holds  office.  His  duty  is  to  enforce  the  observance  of  the 
ittlaa  laid  down  for  pKaenring  order  ia  the  pneeedings  of  the 


House;  he  puts  every  question  and  dedans  the  determination 

thereon.  As  "mouth  of  the  Hou.sc "  he  communicates  its 
resolutions  to  others,  conveys  its  thanks,  and  ex[)res.scs  its  cen- 
sure, its  reprimanils  or  its  admonitions.  He  i.ssues  warrants 
for  executing  the  orders  of  the  House,  as  the  commitment  of 
offenders,  the  issue  of  writs,  the  attendance  of  witnesses  or 
prisoners  in  custcnly,  &-c.  The  symbol  of  his  authority  is  the 
mace,  which  is  borne  before  him  by  the  serjeant-at-arms  when 
he  enters  or  leaves  the  House;  it  reposes  on  the  table  when  be 
is  in  the  chair,  and  it  accompanies  him  on  all  state  occasions. 
The  Speaker  takes  precedence  of  all  rommoncrs  in  the  tii-g^tm 
both  by  aadent  custom  and  by  legislative  decbtatlon  (i  Will. 
&  Maty  c.  21).  His  salary  is  £$000  a  year.  It  is  usual  to 
create  a  retiring  Sf>cakcr  a  jK-cr  of  the  realm,  generally  with  the 
rank  of  visiDuni.  The  olTue  is  i»:  great  antiquity,  and  in  the 
various  conllicts  Intween  the  Commons  and  the  Crown  was  one 
of  (onsiderablc  difficulty,  esjxeially  when,  as  mouthpiece  of  the 
House,  he  had  to  read  petitions  or  addresses  or  deliver  in 
the  presence  of  the  sovereign  speeches  on  thdr  behalf.  The 
first  to  whom  the  title  was  definitely  given  was  Sir  Thomas 
HuqgpsrfQid  (d.  1398). 

A  ti«t  of  Speakens,  moat  of  whom  are  scparatdy  noticed,  fr 

1600  is  appended.  The  dale  flf  dcccion  is  given  in  bracket*: — 

J.  Croke  (leoi).  SirT.  Hanmer  (1714). 

Sir  E.  Phclips  (1604).  Compton  (1715) 

Sir  R.  Crewe  (1614).  (Earl  of  Wilmingbm), 

T.  Richardson  (1621).  ".V  On.slow  (1728). 

"Sir  T.  Crewe  (1624).  'Sir  I.  Cust  (1761). 

Sir  H.  Finch  (i6j6).  *Sir  Flcteher  Norton  (iTW) 

Sir  J.  Finch  (1628).  (Lord  Grantiy). 

I.  QanviUe  (1640).  W* ComwaU  <i78o>. 

*'W.  LeathaU  (1640).  W.  W.  <^viUe  (1789) 

H.  Peiham  (1647).  Otsid&envtUe). 

F.  Rous  (1653).  •*H.  Addington  (1789) 

Sit  T.  W'iflilruiviton  (1656).  (Viscount  Sidmoulk). 

C.  Chute  (i(.5  )).  Sir  J.  Mitford  (1801) 

Sir  L.  I.oi)K  (H>59).  U.ord  Kfdrsdale). 

T.  Bampfvlde  (1639).  "C.  Al>br,tt  ;if()2) 

W.  Say  (1660).  iLord  Coithrster). 

Sir  H.  Gricnston  (1660).  "Hi.  C.  M.  SuttOfl  (1817) 

Sir  E.  Turnour  (1661).  (Viscount  Cantrrhtay). 

Sir  J  Charlton  (1673).  "J.  .^hercromby  (1835) 

•K.  Seymour  (1673).  (Lord  Dunfermline). 

Sir  R.  Saw>'er  (1678).  Shaw  Lefevre  (1841) 

Sir  \V.  Gregory-  (1679).  (Viscount  EversUy), 

•\V.  Williams  (1680).  'J.  E.  Denison  (1857) 

'•Sir  J.  Trevor  (1685).  {Viscount  Ostintbm), 

H.  iWIe  (1689).  'H.  B.  Brand  (1872) 

I'.  Foley  (1695}.  {Viscount  Hampdem), 

Sir  T.  Uttleton  (1698}.  *A.  W.  Pee!  (1884) 

•K.  Harlev  (1701)  (Viscount  Pert). 

iEarl'of  Oxford).  *W.  C.  Gully  (1895) 

«I  Smith  (1705).  (VisemiMt  Seiby). 

Sir  R.  Onslow  (1708).  *J.  W.  LoWthST  (I9OS). 

\V.  Bromley  (1710). 

•  Speaker  in  I 


The  title  of  Speaker  is  also  applied  to  the  presiding  officer 
of  the  v.iiious  le?:islativc  asscmlilies  in  the  British  colonics, 
that  of  president  being  applied  to  the  presiding  officer  of  the 
up(K:r  houses,  legislative  councils  as  they  are  usually  called. 
In  Canada,  however,  the  presid  n^;  olTi, .  r  both  of  the  tk-natc  and 
the  House  of  Commotis  is  termed  Sp<aker.  In  the  United  States 
the  Speaker  of  the  House  of  Representatives  is  an  officer  of  con- 
siderable power  (sec  United  States:  ConstitutionandGoterHment). 

j\VTHOHiTiES. — Stubbs,  Conslitutionai  History;  J.  A.  Manning, 
Lives  ef  Ike  Speakers  (18150):    E.  Lummis.  The  Speaker's  Ckasr 

'  Brother  of  Sir  R.  Crewe. 

•Speaker  of  the  Long  Parliament. 

'tr)nvicted  of  briberv'  and  I'xiK'lled,  1695. 

'  First  Speaker  of  the  Cntiiiii' in>  of  (  '■real  Britain. 

*  Nephew  of  Sir  K.  Onflow,  Sf)eakcr  in  1 708  and  great-great- 
great-grandson  of  R.  Onslow,  Speaker  in  the  second  parliament  of 
Elizal^th.  Arthur  Onslow  was  the  second  Speaker  to  be  elected 
five  times ;  the  first  Speaker  to  be  so  elecicd  was  Thomas  Chaucer 
in  the  reign  of  Henry  V.  Oadow  also  hcU  the  SpeahcnUp  Car  the 
longeit  period  (1727-1761). 

*  .\f  tcrwarda  prime  miiUBler.  Wks  first  Speshsr  of  the  < 
of  tbe  United  iuflgdom. 

*  Pint  to  be  Spmher  six  times  and  I 
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(l9oq)s  for  the  Uaitid  State«.  .     
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SPEAR— SPECIES 


J.  Bfyet,  Amirieam  Common 

of  the  ^       ,  ~  . 
Fuller,  Speakers  of  tiU  House 


SPEAR  (U.  Eng.  sffcre,  O.  H.  Gcr.  sper,  mod.  Ger.  tpm,  Itc., 
cf .  Lat.  sparus;  probably  Fclatcd  to  "  spar,  "  a  bcain)i  a  mipon 
of  oOeme.  Developed  from  a  ahMp-hcaded  auke,  the  spear 
nay  be  radtomd,  with  tke  dub,  a*  amooc  tlie  moit  ancient  of 
weapons.  All  tbe  pteUstoiie  laces  handled  tbe  spear;  all 
savage  folk  thrust  with  it  or  htirf  it;  dviliaed  nan  atiD  keeps 
it  as  the  lance  and  the  boar-spear;  iodeed,  the  bajrooet  is  a 
spear  head  with  the  rifle  for  a  shaft. 

The  English  before  the  Norman  conqurst  wr  re  .1  spo.ir-liLMring 
race.  The  freeman's  six-foot  ashun  iptar  was  al\v.ays  near  his 
hand;  ;tnil  its  hraii  is  found  hcsidc  (he  bones  of  every  warrior. 
The  casting  javelin  was  cummoncr  than  the  bow.  Norman 
horsemen  maiK-  th('  long  lanrc.  a  i1o7.on  feel  long,  its  pennon 
fluttering  below  the  point,  the  knightly  weapon.  Throwing 
spears  became  rare,  the  HLick  Prince's  English  knights  wonder- 
ing at  the  Spanish  fashion  of  casting  dans.  In  tbe  14th  cen- 
tury the  vamplate  came  into  use  as  a  guard  for  the  lance  hand 
above  tbe  grip.  At  this  time  also  the  coronel  head  was  devised 
for  tha  better  safeguard  of  the  jousters,  many  of  whom,  how- 
ever, preferred  the  blunted  or  "  rebated  "  point.  The  next 
step  in  development  gave  the  shaft  a  swell  towards  the  hand 
on  both  sides  of  the  grip,  a  swell  exaggerated  is  the  jousting 
laooe  of  the  ifitb  century,  which,  fluted  and  holknMd,  Is  found 
wei^ring  twenty  pounds,  with  a  gfath  of  as  nudi  as  s?!  hi. 
at  its  broadest  part.  Leather  "bunua"  were  added  bdow 
tbe  grip  and,  bsfofe  th*  «lld  «f  the  Mtb  OOitaiy,  the  weight  of 
the  jousting  lance  caOed  for  the  use  of  the  lance-resi,  a  hook 
or  catch  screwed  to  the  ri^t  breast  of  the  harness. 

The  Scots,  always  weaker  than  the  English  in  archery, 
favoured  tin  Icr.);,  ^j:c\r  th<  rhuf  wiMfwin  of  the  infantry,  and 
from  Falkirk  onwards  lield  their  own  in  ihcir  "  srhiltriin  "  for- 
mation against  all  cavalry,  until  riddled  and  disarrayeii  by  the 
arrow-llight-s.  Their  English  enemy,  when  harf|urbusiers 
began  to  oust  the  archers,  exchanged  the  old  bills  lor  tlio^e 
18  and  JO  ft.  pikes  which  bristled  from  the  s<}uares  pro- 
tecting the  "  shot."  .\l  the  same  lime,  the  English  horsemen 
began  to  leave  the  lance  for  sword,  pistol  and  muskeloon. 
During  the  civil  wars  in  the  tyth  century  every  man  on  foot  was 
either  pikeman  or  musketeer.  .-Vfter  1675  the  long  pike  gave 
way  to  the  bayonet  in  its  first  shape  of  a  dagger  whose  hilt 
could  be  struck  into  the  muzzle  of  the  musket,  and,  some  four- 
teen years  later,  the  bayonet  with  a  ring-catch  gave  the  infantry- 
man tbe  last  fona  of  his  pike.  Seigeants,  however,  carried 
thnmgh  the  18th  oentniy  a  "  halbcrt "  (f a)  whidi,  hi  iu 
eiate  fom,  became  a  short  pike,  and  imEaatiy  olBoen 
somethnes  armed  with  the  spontoon.  In  1816  certaitt  dngoon 
regiments  were  given  the  lance  which  had  been  seen  at  work 
in  the  hands  of  Poles  and  C(«sacks;  and  the  weapon  is  still  part 
of  the  service  equipment  although  controversy  is  still  hot  over 
its  value  in  action,  its  supporters  urging  the  demoralizing  effect 
of  the  lance  against  broken  troo|)v.  Queen  \ictori.iV  navy 
gave  up,  in  favour  of  the  cuthiss  bayonet,  the  pikes  whuh 
were  once  served  out  to  repel  attacks  of  boarders.  .\t  the 
present  day  the  High  Sheriff's  party  of  javelin-men  are  the  only 
Englishmen  who  nuudi  oo  foot  wUh  the  Badent  wnpon.  (See 
further  L.\.vcE.) 

SPECIES,  a  term,  in  its  general  and  once  familiar  significance, 
applied  indiscriminately  to  animate  and  inanimate  objects 
and  to  abstract  ooncerrtions  or  ideas,  as  denoting  a  particular 
phase,  or  sort,  in  which  anything  might  appear.  In  logic  it 
came  to  be  used  as  the  translation  of  the  Gr.  <Ber,  and  meant 
n  number  of  Individuals  having  oonunan  chaiacten  peculiar 
to  them,  and  so  farmfaig  a  ^oop  which  with  other  groups  wen 
Included  b)  a  higher  group.  The  applicathm  of  tbe  tenn  waa 
purely  relative,  for  the  higher  group  itself  might  ha  one  of  tbe 
"  spedcs. "  «r  awdei  of  a  still  higher  group.  la  medldnc  it 
was  used  fsr  the  ooostltnaata  of  a  prescription.  Tn  algebra 
it  denoted  the  chaiacten  which  rqnesentcd  qjaantitiea  in  an 
equation. 


Early  writers  on  natural  history  used  the  term  in  fts  vague 
logical  sense  without  limiting  it  to  a  special  category  in  tbe 
hierarchy  of  classification.  To  John  Ray,  the  famous  English 
naturalist,  the  credit  is  generally  given  of  first  making apecica a 
definite  term  in  zoology  and  botany,  but  Ray  owed  much  of 
his  daiaificaiion  to  KaMar  w  Gaspaid  Bauhfat  (iS5C^t6«4),  pro- 
fressor  of  Creek  and  of  Anatony  aad  Botany  at  Bad,  and  much 
of  his  clear  drfjnilioc  of  terms  to  an  unpubtiahed  MS.  of  Joachim 
Jung  of  Hsmbnig  (1397-1637).  Sir  W.  T.  Thisleton  Dyer 
(EdMurt/k  Rnkw,  1903,  p.  370)  thinks  that  Ray's  use  of  the 
word  may  be  traced  to  the  last-mentioned  authors.  It  is 
clear,  however,  that  through  Ray's  work  in  the  i-th  eeiiiury 
the  common  biolopral  application  of  species  ber.ime  fixed 
murh  in  its  nirwiurn  form,  as  denoting  a  group  of  animal?  or 
plants  capable  of  mterfireediiig.  atui  although  not  neresisarily 
quite  identical,  with  mark<:<l  ri^niniot:  characters.  Working 
on  these  lines,  and  attruliing  special  im]jitri  .mre  to  common 
descent,  naturabsts  applied  the  tetin  .siih  more  and  more 
precision,  until  Linnaeus,  in  his  Phiiosaphui  hohinkti,  gave  the 
aphorism.  "  .species  tot  sunt  diversae,  quot  divcrsae  formac 
ab  initio  sunt  crealac  " — "  just  so  many  species  arc  to  be 
reckoned  as  there  were  forms  creaic<l  at  the  beginning. " 
Linnaeus'  Invention  of  binomial  nomenclature  for  designating 
spedcs  served  systematic  biology  admiiaUy,  bat  at  the  mrntt 
time,  by  attaching  prepoodeiating  inq>ottanea  to  a  rtt^jfulir 

Kde  in  classification,  crystaUacd  the  doctihw  «if  wly.  Iba 
er  grades  m  damification  inch  aa  aah-tptdM  and  vadetia 
00  the  ana  hand,  and  tha  higher  gndes  on  the  other,  auch  aa 
gencn  and  bnillce,  were  admitted  to  ha  bUBaa  cooeeptions 
imposed  on  the  Uving  worid,  but  specfas  were  concrete,  objec- 
tive existences  to  be  discovered  and  named.  G.  L.  L.  Buffon 
and  J.  P.  B.  Lamarck  practically  conceded  the  objective 

existence  of  species  in  ar,i,'-uini;  th.Tf  they  rin>;'it  l>e  mtxlificd 
by  external  conditMiis,  and  G.  L.  C'uvier  prorhumcd  their  lixity 
without  reserve.  Charles  Darwin  found  the  conception  of 
species  so  dctinite  and  fixed  that  he  chose  for  the  title  of  his 
great  book  (i«5q)  the  words  On  the  Lh-ipn  of  Spfiifs  by 
Means  of  Xalural  Selection,  although  his  exposition  of  evolu- 
tion applied  equally  to  every  grade  in  classitication.  E.  B. 
i'oulton,  in  an  admirable  discussion  of  contemporary  views 
regarding  species  (presidential  address  to  the  EntomologicBl 
Society  of  London  1Q04),  has  shown  that  Darwin  did  not  believe 
in  the  objective  eustence  of  spedcs,  not  Only  because  he  was  led 
to  discard  the  hypothesis  of  special  creation  as  tbe  explanation 
of  the  polymorphism  of  life,  but  because  in  practice  as  a  working 
systematist  be  could  ndther  find  for  himself  aor  aaoertaia  from 
other  systenuuisu  any  settled  criteria  by  wIriA  a  pmp  a( 
spedmena  could  be  devated  fate  a  gemiibaoeqitedaaai 


or  regarded  aaa  variety. 

Tbe  vast  advaaee  hi  knoiriedfe  of  the  ensting  forms  of  living 
things  that  baa  been  acquired  and  recorded  since  1859  has 
accentuated  the  difficulty  of  finding  any  morphological  criteria 
for  species.  A  few  writers  have  insisted  that  they  are  discon- 
tinuou.s.  and  that  real  gaps  exist  between  them.  Equally  great 
paps,  however,  may  exist  between  males  and  females,  between 
climatic  ph.-ts<s  or  summer  and  winter  forms.  The  attempt 
to  lind  a  phy.siological  criterion  has  similarly  failed;  many 
forms  that  have  been  universally  accepted  as  true  sjiccies 
produce  fertile  hybrids  (sec  Hybridism).  In  mcKlern  practice 
I  see  Zoological  Ngme.n'claturi;)  s>'stcmatists  no  longer 
regard  species  as  more  than  as  an  artificial  rank  in  dassification, 
to  be  applied  chiefly  for  reasons  of  convenience,  so  that  the 
word  is  reverting  to  ita  older  logical  significance.  The  word 
"  spedcs  "  now  ^  grade  or  rank  in  classification  assigned 

by  systematists  to  an  assemblage  of  organic  forms  which  thqr 
lodge  to  be  more  doaely  interrelated  by  common  dceocnt  than 
thay  are  related  to  ionliis  jodged  to  be  outside  tbe  spades,  and 
of  wUdi  the  known  todlvMuals.  tf  they  diOer  aawogrt  them- 
selves, differ  Icm  markedly  than  tbey  do  fraoa  thoae  ootdde  the 
species,  or,  if  differing  markedly,  are  linked  by  inteimc&te 
forms.  It  is  to  be  noted  that  the  individuals  may  themsdves 
be  judged  to  fall  into  groups  of  minor  rank,  known  as  sttb-ipedcs 
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or  local  variotia,  bat  Mdk  subordinate  assemblage*  mdmted 
to  specific  rank,  if  they  appear  not  to  intcrgrade  ao  u  to  form 
a  linkud  spccit-s,  whilst  on  the  other  hand  assemblages  judged 
to  be  species  arc  merged,  or  degraded  to  sub-species,  if  they  are 
found  to  intcrgrade  by  discoveries  of  linking  forms.  A  species, 
in  short,  is  a  subjective  conception,  and  some  writers,  as  for 
instance  E.  Ray  Lankesler,  have  urged  that  the  word  is  so 
firmlv  a^ssociated  with  historical  implicatioiis  of  fixity  which 
U.TV  iio'tv  incongruous  with  its  application,  tlMt  it  Ought  tO  be 
discarded  from  scienti&c  nomenclature. 

In  technical  biology  each  spedea  is  designated  by  two  words, 
ooe  for  the  genus,  printed  with  an  initial  capital,  and  one  for 
the  particular  spcdcs,  printed  without  an  initial  capital  in 
Zoology,  whilst  in  Botany  the  habit  oooo  eommon  to  both  sub- 
jecU  it  netaincd,  lod  the  apedflc  name  if  derived  btom  a  proper 
aane  is  printed  with  a  otpftaL  Hie  two  wolds  m  printed  in 
italics,  and  may  be  followed  by  the  name  «f  the  ■otboir  idw 
6Tst  described  the  species.  Thus  "CMf  9iip$t  Lianaeos" 
is  the  specific  designation  of  the  common  tax,  Cunu  being 
the  generic  term  coirunon  to  dogs,  wolves  and  so  forth,  and 
vuJpcs  indicaliitg  the  particttlar  spcdcs,  whilst  the  attached 
author's  name  iflfliitttft  th&t  Lfamaena  tint  named  the  si>ccies 
in  question.  (!'.  (".  -M.) 

SPECIFICATION  (from  Med.  Lai.  specificatio.  spfafsoir,:,  to 
enumerate  or  mention  in  detail),  any  dftailcd  statement, 
especially  one  on  which  an  estimate  or  plan  is  based,  as  the 
specification  of  a  builder  or  architect  (see  Bt  iU)iNf;).  In 
patent  law  a  specification  is  a  dc.vription  of  an  invention.  An 
application  for  a  patent  must  be  accompanied  by  a  specifica- 
tion, cither  provisknial  or  complete.  If  a  complete  specification 
does  not  accompany  the  application,  it  must  be  forwarded 
TOiaUy  within  six  months  uf  ihc  .late  of  application,  otherwise 
the  appUcalioa  ia  deemed  u>  be  abandoned.  A  provisional 
fpedaatioD  dedam  the  natOM  «t  the  invention  in  general 
terms,  while  a  complete  aperificatkm  describes  the  invention 
Id  detidl,  and  shows  the  manner  in  which  it  is  to  be  carried  out 
(see  further  Patrsts). 

In  the  civil  law  (sec  Accession)  tpcci&arioD  was  the  working 
up  of  a  thing  into  a  new  product ;  for  example,  the  maldiy  of  bread 
ubm  gnini  The  eScct  of  specification  was  tut  the  arigual  owner 
lost  hu  title  In  favour  of  the  oeator  of  the  new  pnxhict.  but  had 
an  action  for  the  value  of  the  materials. 

SPECIFIC  PEHFORMANCE,  an  equitable  doctrine  under 
which  a  court  of  equity,  in  certain  exceptional  cases  where  the 
normal  legal  remedy,  i.e.  dani::^;i-.  v.ould  not  he  a  sufi'icient 
compensation,  orders  from  a  defaulting  jxirty  a  si>ecific  or  actual 
performance  of  the  thing  which  he  had  contracted  to  do.  The 
courts  act  on  their  own  discretion  in  affording  or  refusing  the 
relief  of  specific  perfonnanee,  and  as  a  general  rule  will  refuse 
that  relief  where  the  common  law  rem^y  is  adequate,  where 
the  court  would  be  unable  to  superintend  or  enforce  the  execu- 
tion of  its  judgment,  where  the  plaintili  has  MmscU  acted 
ineqnitBbljr,  or  where  the  enforcement  of  ^cdllc  performance 
wotdd  be  uoieasonable.  Specific  perfomiance  it  OHaUy  con- 
fined to  ezemtory  agreements,  such  as  a  conveyanoe  or  a  lease 
of  land;  it  is  not  usually  enforced  in  the  cases  of  p— acts 
or  in  those  of  contracts  for  personal  service.  In  the  case  of 
a  contract  for  the  sale  of  a  chattel  the  courts  will  only  ordCT 
specific  performance  when  the  chattel  is  of  peculiar  value  to  the 
purchaser  and  cannot  be  obtained  elsewhere.  The  courts  arc 
guided  considerably  by  precedent,  and  it  is  only  by  reference 
to  a  standard  textbook  that  details  can  be  obtained  of  the 
conditions  and  restrictions  which  hedge  the  jurisdiction  of  the 
courts.  In  Scots  law  specific  f)crformancc,  or  "impkmcnt," 
is  part  of  the  ordinary  jurisdiction  of  the  courts. 

See  Kr>-  on  Sfxf  ifu  Prrfprniancr;  Ency.  Enr/ufc Low,  tit.  **  Specific 
P^ormancc  ";  and  Story,  Equity  JunspriuUna. 

tPBCTACLBS.  the  name  given  to  fiat  glas.scs,  prisms,  spherical 
or  cylindiicai  leotea,  mechankally  adjuatcd  to  the  human  eyes, 
N  as  to  cencct  defects  of  Tiiiaii(t.v.).  Thnr  ate  made  nmally 
of  crown  ghas  or  ndt  cqrstal  Tpebbles'^,  the  latter  being 
lameiAat  lighter  and  cooler  to  wear.  Tli^  are  moimtiid  hi 
XXV.  see 
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rigid  sted  wire  «r  gold  frames,  with  fsstening-pioees  over  the 
cars;  tfa^  or  double  qw^gtosses,  and  hand-iitttis,  or  lotgnettcs, 
being  varietiesof  bm,  acoofdfaic  to  tho  dKmnstMioes  tod  the 

wearer's  taste. 

Preserves. — Preserves  are  used  to  conceal  deformities  or  to 
protect  the  eyes  in  the  many  conditions  where  they  cannot 
tolerate  bright  light,  such  as  ulceration  and  inflammation  of  the 
cornea,  certain  diseases  of  the  iris,  ciliary  body,  choroid,  and 
retina.  They  are  made  of  bluish,  "smoked."  or  almost  black 
coloured  glass,  and  arc  of  vcr>'  various  shafies,  according  to  the 
amount  of  obscuration  necessary. 

Fritms. — Prisms  arc  of  great  value  in  cases  of  double  vision 
due  to  a  slight  tendency  to  squinting,  caused  by  weakness  or 
over-action  of  the  muscular  apparatus  of  the  eyeball.  Prisms 
deflect  rays  of  light  towards  their  liaaes.  Hence,  if  a  prism 
is  placed  in  front  of  the  qre  with  its  base  towards  the  aooe,  n 
ol  1^  falUng  upon  it  will  be  bent  inwards,  aad  seem  tn 
come  from  a  point  farther  out  from  the  axis  of  viaioo.  Coo* 
vertdy,  if  the  bate  of  the  prism  it  turned  towaidt  the  tcmide,  the 
ray  of  light  will  teem  to  come  from  a  point  nearer  the  sxb,  and 
will  induce  the  eye  to  turn  mwards,  to  converge  towards  its 
fellow.  In  c.T'i  A  rf  myopia  or  short -sigh",  owing  to  wcaltness  of 
the  internal  rem  mustics,  the  eyes  in  looking  at  a  near  object, 
instead  of  converging,  tend  to  turn  outwards,  and  so  double 
vision  results.  If  a  suit,ablc  prism  is  placcfi  in  front  of  the 
eyes  the  double  vision  may  be  prevented.  These  prisms  may 
be  combined  with  concave  lenses,  which  correct  the  myopia, 
or,  since  a  concave  lens  may  be  ronsidcn d  as  composed  of  two 
prisms  united  at  their  apices,  the  same  effect  may  be  obtained 
by  making  the  distance  between  the  centres  of  the  concave 
lenses  greater  than  that  between  the  centres  of  the  pupils. 
Again,  to  obviate  the  necessity  for  excessive  convergence 
of  the  cgies  to  common  in  hypetmeliapla,  the  centre  of  tlie  pupil 
should  be  placed  outside  the  centre  of  the  oorrecthre  ooovcz 
lenses;  these  wQl  then  act  as  prisms  with  their  bases  inwards. 
Where,  on  the  other  hand,  there  is  no  tendency  to  squinthig, 
care  must  be  taken  in  selecting  spectacles  that  the  distances 
between  the  centres  of  the  glasses  and  the  centres  of  the  pupils 
are  quite  equal,  otherw  ise  squinting,  or  at  any  rate  great  fatigue^ 
of  the  eyes  may  be  induced. 

Spherical  ifMjrci.— Biconcave,  biconvex  anrl  concavo-convex 
(meniscus)  lenses  are  employed  in  ophthalmic  practice  in  the 
treatment  of  errors  of  refraction.  Until  recently  these  spherical 
lenses  were  numbered  in  terms  of  their  foc'd  length,  the  inch 
being  used  as  the  unit.  Owing  principally  to  differences  in  the 
length  of  the  inch  in  various  countries  this  method  had  great 
inconveniences,  and  now  the  unit  is  the  refractive  power  of  a 
lens  whose  focal  length  is  one  metre.  This  unit  is  called  a 
"  dioptric  "  (usually  written  "  D").  .\  lens  of  twice  its  strength 
has  a  refractive  power  of  t  D,  and  a  focal  length  of  half  a  metre, 
and  so  on. 

Conaae  Lmmutvati  in  the  treatment  of  myopia  or  short- 
sight.  Ja  thb  coodition  the  cgre  is  doQgated  fiNwn  before  bach* 
wards,  ao  that  tbe  retina  Ues  IwUnd  the  principal  focus.  All 
objects,  therefore,  which  lie  beyond  a  certain  pofait  (the  conjugate 
focuaofthediaptricsystem  of  the  cye^  the  far  point)  arc  indis- 
tinctly seen;  rays  from  them  have  not  the  necessary  divergence 
to  be  focused  in  the  retina,  but  may  obtain  it  Ijv  I  he  interposition 
of  suitable  concave  lenses.  Concave  lenic-^i  ^liould  never  be  used 
for  work  within  the  far  point ;  hut  they  nK!\'  lie  used  in  ,",11  cases  to 
improve <Iist ant  vision,  and  in  very  short-sighted  persons  to  remove 
the  far  point  s<j  as  to  enable  fine  work  such  as  sewing-  cr  ri.i(!ing 
to  be  done  at  a  convenient  distance.  The  weakest  pair  of 
concave  leiuscs  with  which  one  Can  read  clearly  test  types  at 
a  distance  of  18  ft.  is  the  measure  of  the  amoimt  of  myopia, 
and  this  fully  correcting  glass  may  be  worn  in  the  slighter  forms 
of  short-sight.  In  higher  degrees,  where  full  correction  might 
increase  the  myopia  by  inducing  a  strain  of  the  accommodation, 
somewhat  weaiter  glasses  should  be  used  for  near  work.  In 
the  highest  dqptees  the  omnpiete  correction  may  be  cmpl<>yed, 
but  lorgnettes  are  geoenJly  preferred,  as  they  can  be  removed 
when  the  qfcs  became  fstigiied.  It  mot  be  rtmembered  that 
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to  iaaam  dudnc  the  eady.  capcdaOjr  the 
I  «f  life,  hA  llMt  liyi^iik  timtiiKiit,  good  light, 
food  lypt,  nd  avoiduioe  of  tUnpiag  aw  iatpoctut  for  ita 
prevention. 

Comrx  Lfnses. — In  hypcnnetropia  the  retina  is  in  front 
of  the  principal  focus  of  the  eye.  Hence  in  its  condition  of 
repose  such  an  eye  cannot  dislincly  sc-c  piiralkl  rays  from  a 
distance  and,  still  less,  divergent  rays  from  a  iamt  ulijiLi  Ihe 
defect  may  be  overcome  more  or  less  compU'iely  liy  ihc  use  of 
the  accommodation.  In  the  slighter  forms  no  inconvenience 
may  resvilt ,  but  in  higher  degrees  iiinlijiiKi '''.iirk  is  :'.pt  to  give 
rise  to  aching  and  watering  of  the  eyes,  headache,  inability  to 
read  or  sew  for  any  length  of  time,  and  even  to  double  vision 
and  internal  strabismus.  Such  cases  should  l>c  treated  with 
convex  lenses,  which  should  be  theoreUcally  of  ::,uch  a  strength 
M  to  fully  correct  the  hypennetropia.  Practically  it  is  found 
tiiat  a  certain  amount  of  hypennetropia  remains  latent,  owing 
to  apaam  of  the  acconwaodatioii,  which  idaaea  only  gradually. 
AtCiat  tfaaaeaagay  beghcaafandiaatmigMiaatoidieve  the 
traabiaamBB  qmptonu;  and  the  strength  may  be  gradually 
incrauad  tiO  the  total  hypennetropia  ia  corrected.  Young 
adutta  with  aKghter  forms  of  hypermetropia  need  giaiaei  only 
for  near  work;  elderly  pc*ople  should  have  one  pair  of  weak 
glasses  for  distant  and  another  stronger  pair  for  near  vision. 
These  may  bo  conveniently  combined,  as  in  Franklin  gla-wes, 
where  the  upix-r  half  of  the  spectacle  frame  contain!,  a  weak 
lens,  and  the  lower  hall,  through  which  the  eye  looks  wlien 
leadinj;,  a  stronger  one. 

,4)!i.si)»if/r()^jij.  It  is  difficult  to  lay  down  rules  for  the 
treatment  of  cases  where  the  relraLliun  of  t  he  I  wo  eyes  is  imequal. 
If  only  one  eye  is  used,  its  anomaly  should  be  ak>iic  corrected ; 
where  both  are  used  and  nearly  of  equal  attength,  oomotion 
of  each  often  gives  satisfactory  resulta. 

Presbyopia.— Whtn  disunt  virion  remains  vaahend,  but, 
owing  to  gradual  failure  of  the  accommodative  apparatus  of 
the  ^e  clear  vision  within  8  in.  becomes  impossible,  convex 
lenaea  abouU  be  uacd  for  leading  of  auch  a  alicngth  aa  to  enable 
the  eye  to  ace  dtadf  about  8  in.  diatance,  Pnabyopia  is 
•ihttiaiay  aaid  to  onamwace  at  the  age  of  foity,  becauae  it  is 
then  that  the  need  of  apectaclcs  for  icaifingia  geneially  fdt;  but 
it  appcaia  later  in  myopia  and  earlier  in  hypermetiopia.  It 
advances  with  years,  requiring  from  time  to  time  spectacles 
of  increa.sing  strength. 

Cylindriiiu  hiisfs. — In  astigmatism,  owing  to  differences 
in  the  rcfracti\  r  f.mver  of  the  various  meridiat.s  d:  the  e>e.  gr<  at 
defect  of  sight,  IrecjUently  accoiiiiwuied  U>  seveic  headaihe. 
ocL-.ir:  I  f, is  condition  may  be  cured  completely,  or  greail.\- 
inipri!\i  .l,  hv  the  use  of  lenses  whose  surfaces  are  segments  of 
cyliiiilers,  'i  huy  tii.iy  Ik  iise<l  eiiher  aliun  nr  in  romliitia; ion 
with  spherical  lenses.  The  correction  of  astigmatism  is  in  many 
Casea  a  matter  of  considerable  difficulty,  but  the  icaulta  to 
vUoa  almost  always  reward  the  trouble. 

Convex  •pcctadea  were  invented       Light)  towards  the  end  of 

the  13th  cenliirv.  ixrliap^  liy  Kogcr  llaron  Concdve  |,;la-.Ms 
were  introdun-'l  -.11.11  .itH  ru.iril---  i  ,-  H.  .\ir\  ,  the  jstninnraer, 
about  1837,  corrected  his  own  asligmuli»m  by  means  of  a  cylindrical 
-  '     -    -  I  Intnduoed  by  Dr  W.  H.  WoUaMw. 


far  photognqiUnK 
the  sun  with  monochromatic  light   In  Ita  aimpleat  form  it 

consists  of  a  direct-vision  spectroscope,  having  an  adjustable 
slit  (called  "  camera  slit  Instead  of  an  oxpiecc,  in  the  focal 
plane  of  the  observing  telescope.  This  slit  i.s  m:1  in  such  a  posi- 
tion .IS  to  transmit  a  single  line  of  the  spectrtim.  <■  f,  the  K  line 
of  calcium.  Supf)ost  a  tixed  image  oi  the  sun  to  lie  formed  nii 
the  collimator  slit  of  this  sj>eclro.scope,  and  a  pholoKraphic  jilate. 
with  its  plane  parallel  to  the  platie  of  the  Mlar  image,  to  be 
mounted  almost  in  ctuilact  with  the  camera  slit.  The  si>ectro 
scope  is  then  moved  parallel  to  ii.stlf.  admitting  to  the  collimator 
slit  light  from  all  parts  of  the  sun's  disk.  Thus  a  monochromatic 
image  of  the  sun,  formed  of  a  great  number  of  successive  images 
of  the  apcctral  line  emptoyed,  will  be  built  uj>  on  the  plate.  As 
the  only  IKpit  pennitted  to  leadi  the  plate  ia  that  of  the  caldua 


liiw,theNaultingimagewiDi  _ 
vapour  in  the  tun^  atmoqiheie.  The  cakhim  douda  otJheeM 
thus  recorded  are  invisible  to  the  eye,  and  are  itot  shown  on 
direct  solar  photographs  taken  in  the  ordinary  way. 

The  calcium  lloccuii,  on  account  of  the  brilliant  reveiaals 
of  the  11  and  K  lines  to  which  they  give  rise,  and  the  protection 
to  the  plate  afforded  by  the  difliLse  dark  ban<is  in  which  these 
bright  lines  occur,  are  easily  photographed  with  a  spectrohcUo- 
graph  of  low  dispersion.  In  the  c.i.sc  of  narrower  Uncs,  however, 
higher  dis[K-rsion  is  required  to  prevent  the  bght  of  the  con- 
tinuous spectrum  on  either  side  of  the  dark  line  from  blotting 
out  the  monochromatic  image.  A  spcctrohcliograph  which 
gives  excellent  results  with  the  lines  of  calcium,  hydn>gen 
and  iron  is  shown  in  the  figure.  Thia  inatrummt,  used  since 
IQ05  in  conjunction  with  the  Snow  (bodSOOtal)  teleKope  of  the 
Mount  Wilson  Solar  Ottservatory,  was  awatrocted  in  the 
observatory  instrument  shop  in  Pasadena. 

It  consists  of  a  lipji\'>-  cast-iron  platform  (a)  mounted  on  four 
»tCTl  l».i!l>  [I'i  which  run  in  V  ({"ides  of  h.irdened  steel.  MoM  of 
the  weight  of  the  instrument  is  tliMti-ii  tm  merrur)-  contained  in 
three  troughs  (c,  c,  c)  which  form  part  <i(  th<  c  .ist  iron  Imsc.  The 
platform  carries  the  two  slits,  the  collimator  and  camera  objectives 
and  the  prism-train.  An  image  at  the  sun,  about  6<7  in.  in  diameMr, 
is  formed  by  the  Snow  telescope  on  the  collimator  dit  (d).  This 
slit  is  liiiix  enough  (Sj  in.)  to  oxienil  entirely  .icross  the  s<ilar  Image 
anil  .l^rl>-,^  ->in  fi  jmiiniru  ni  i>  nl  ordin.iry  hi  ighi  -i^  ni.'.;.  hiii^nn  t.:i 
lie  ,it  the  extremitii-s  of  a  vertical  diameter.  After  paiiMng  thnnigh 
the  slit  the  diverging  rays  fall  upon  the  4  in.  calKmator  objecti^-e 
ir).  which  is  constructed  in  the  manner  of  a  portrait  lens  in  order 
CO  give  a  sharp  field  of  sufficient  diaawter^to  include  the  entire 
solar  image.  In  the  Snow  telescope  the  ratio  of  aperture  to  focal 
length  is  i  :  30.  Mence  light  from  any  point  on  the  slit  will  fill 
a  ciwle  afxiul  2  in.  in  diameter  on  the  rollimator  objective,  as  its 
focal  length  is  60  in.  Since  the  diameter  of  (be  solar  image  is  6-7 
ia.  thera  is  a  sUgfat,  bat  iaappmfiahWt  loaa  of  light  tram  pohns 
in  the  image  at  tlia  eatmndties  of  a  vertical  diameter. 

The  ntyn,  rendered  parallel  by  the  collimator  objectiA-e,  meet 
a  plane  mirror  {fl  of  alvered  glass,  which  rrllccts  them  to  the  prisms 
{g,  g').  The*e  .ire  of  dens<>  Ilini-i;l.i:.s  iS  hott  0102).  ami  each  has 
a  refracting  angle  nf  f>.r  -'>'  I  '  '  v.  li  .iIi  .md  heiKhi  ,in  -.uiinuiu 
to  transmit  (at  the  pu»iti<jn  uf  miniitmin  devliilion)  the  eniiri'  Inam 
reoaved  from  the  collimator.  After  being  de\-iaied  iHo°  from  (he 
original  dirrrtion,  the  dispersed  rays  fall  on  the  camera  objective 

{A),  which  is  exactly  similar  tn  the  c<illimatf»r  olijtxlivc.  This 
onus  .111  iiiLij^e  <if  the  .siilar  s|)t>i  Iruni  in  its  fucal  plane  on  the  camera 
«lit  tij.  Heyond  the  < .iiiiera  slit,  and  almost  in  contact  with  it, 
the  photogriiphic  pl.ite  <  .irrier  iji  \s  inmmted  on  a  fixed  support. 
In  order  to  bring  a  s[)ectra!  line  u(>iin  the  c.im<Ta  slit,  the  slit  U 
widely  opened  and  the  plane  mirror  if)  nttated  until  the  line  is 
sioen.  A  cross-hair,  in  the  focal  plane  of  nn  cyepit-ce,  is  then  moved 
huri/onl.dK  until  it  ( t1t:^l  tilo  willi  the  line  in  tjue^tion.  The  slit 
V.  n.irniwnl  ilnwn  ic  t^'.r  lie-iied  widiti.  and  niu\ed  as  a  whole 
by  a  micrometer  screw,  until  it  ci>inci<k*  with  the  cross-hair.  The 
e>epiv<'e  is  nMnove<l  ami  the  photographic  plate  (k)  placed  in  positioa. 
.■\n  electric  motor,  belted  to  a  screw  (i  or  i')  connected  with  the 
spoctffOioliograph.  is  then  started.'  The  screw  moxi-s  the  spectrtj- 
hellogr.iph  at  a  perfectly  uniform  rate  across  the  fixed  solar  image. 
Thu»  a  moncM-hromalic  image  n(  the  ran  ia  built  up  on  the  fixed 
photographic  plate. 

The  spcctrobeliogreph,  originally  dcaigned  for  pbotographtitg 
the  solar  prominenoes,  dtsdoaed  in  ita  tat  apphcaiion  at  the 
Kenwood  Obicivntoiy  (Cfaicavi,  189a)  n  new  and  uneiplond 
region  of  the  eon'a  atmoaphcre.  notographa  of  tiw  loUc 
disk,  taken  with  the  H  or  K  line,  show  extensive  hudnoua 
doods  (flocrali)  of  calcitira  vapour,  vastly  greater  in  area  than 
the  sun-spots.  By  setting  the  camera  slit  so  aa  to  admit  to  the 
photographic  plate  the  light  of  the  denser  calcium  vapour,  which 
lies  at  low  U\-e!s,  or  that  of  the  rarer  vapotiT  at  high  leveb, 
the  phenomena  of  various  superposed  regions  of  the  atmosphere 
can  be  recorded.  The  lower  and  denser  vapour  appi  i.rs  as 
bright  clouds,  hut  the  cooler  va()our,  at  higher  levels,  alisorlis 
the  light  from  below  ami  thus  gives  rise  to  dark  cloud.s. 

Tin-  liisl  photographs  of  the  sun  in  hydrogen  light  were 
!  nvule  wilh  the  sptTtrohcliograph  in  iqo^^.  These  rcve.tl  dark 
hydrogen  tlotculi,  which  appear  to  lie  at  a  level  al>ovc  that  of 
the  bright  calcium  flocculi.  They  also  show  leis  extensive 
bright  4occuii,  usually  in  the  immediate  neighbourhood  of 
sunspolBi  and  fretjuenily  eruptive  in  character.  These  riae 
*TwD  acrawe,  of  differait  pitch,  are  pravidtd,  to  give  diSoeaa 
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from  a  low  level,  and  sometimes  reach  oOHMtnU*  cfcvtioM 

in  the  form  of  cniptive  prominences. 

In  su<  li  an  cxplora!  ion  of  the  sun's  atmosphere  it  might  be 
anticipated  that  definite  ctirrentA,  or  some  evidences  of  atmo- 
spheric circulation  analogous  to  those  familiar  in  terrestrial 
mtemllagy,  would  be  diiCMWwd.  Neither  the  fonns  nor  the 
i  flf  the  cddnn  flgeeal  nvHM  the  Mdstcoee  «f  nMli 


SPBCTROSCOPT  (from  Lat.  sptclrum,  an  appcnrancc, 
Or.  tTKoniv,  to  sec),  that  branch  01  physical  science  which  has 
for  its  province  the  investigation  of  sjx'Ctra,  which  may,  for  our 
present  purpose,  be  regarded  as  the  product  of  the  resolution 
of  comixisite  luminous  radiations  into  more  homogeneous 
aHnpoDcnts.  The  instnuneDU  which  effect  such  a  luolutMO 


The  Five-foot  Spectrohdioeniph 
of  the  Mount  Wilton  Solar  OGierv- 
atory  (camera  Icrw,  camera  dit  «nd 
pbte  carrier  in  lectios). 


currents,  but  in  the  higher  region  shown  by  the  hydrogen 
photographs  the  distribution  of  the  darit  flocculi  suggested  the 
operation  of  definite  forces,  tboujch  their  nature  remained 
obscure  until  the  spring  of  1908.  At  that  time  monochromatic 
photographs  of  the  sun  were  first  made  on  Moiwt  Wilson  with 
the  (Ha)  line  of  hydrogen,  previous  hydrogen  photographs 
having  been  taken  with  Hff,  H7  or  lU  in  the  blue  or  violet. 
On  account  of  the  relatively  great  stiength  of  Hsat  a  mnridrr 
able  distance  from  the  photoi|ihett,  the  new  phete^aphs 
recorded  flocculi  at  high  levels  pmviiM^jr  mmpiorBd.  The 
focns  of  these  floocuU  show  that  ell  nuMpots  are  vortical  in 
DBtuR^  and  are  piabehly  aaalogoas  to  temstrial  cyclones  or 
tornadoes.  Meit  el  the  solar  vortices  indicate  clockwise 
rotation  In  the  southern  hemisphere  and  counter-clockwise 
rotation  in  the  itorthem,  as  in  the  case  of  terrestrial  cyclones. 
But  frequent  exceptions  have  f>ecn  observed  in  which  the 
direction  of  mtation  is  rcversc<l.  The  study  of  these  vortices 
has  led  to  the  discovery  of  a  magnetic  ticld  in  sun-simts, 
apparently  caused  by  electric  convection  in  the  •.  jrti:  t! 

It  is  evident  that  by  the  use  of  a  spectroheliograph  of  suflB- 
cieiitly  high  disiHr^iun.  photographs  may  be  Uken  of  vapours 
in  the  sun  represented  by  lities  narrower  than  those  of  calcium 
Md  hydrogen.  Such  work  has  been  in  progress  both  at  Mount 
Wilson  and  at  Meudon,  and  the  cnctioB  ol  a  speetlohdiogia|th 
of  75  ft.  focal  length  on  Mount  WOtOU  «M  tt  the  «Bd  el  1908 
contemplated  for  an  eariy  date. 

De«yiptionB  of  spectroheliographs  hf  IMt.  Dedandres.  Newall 
anfl  others.  m.iy  be  found  in  various  Mpen  fal  AttroMmy  and 
Attrofhytitnl   Journal,   Comflu  ttmdus,  BuJUtiH 
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asirotumiqtit,  and  ochar  periodicals. 


(G.  E.  H.) 


I.  Intrmlwtiyry. — The  announcement  of  the  first  iii>coveries 
made  through  ttie  apiOii  ;il;u:i  of  ipectrobcupy.  '.luii  tailed 
spectrum  .'in.'ilysis.  .ipiM^aled  to  the  imagination  of  the  .scientific 
VMirlil  because  it  revealed  a  melhoil  of  invest ifiatinj;  the  chemical 
11  1 1  lire  01  siitistances  indepcndemly  of  their  distances:  a  new 
sticnie  was  thus  created,  ina.smuch  as  chemical  analy:^is  could 
he  applied  lo  the  sun  and  other  ^^e)lar  boilici.  But  the  licautiftll 
simplicity  01  the  first  experiments,  pointing  apitareiitly  ici  rhc 
condusson  that  each  clement  had  itsdiaractcristic  and  ii  \  ;.r..ihle 
spectrum  whether  in  the  free  state  or  when  oatnbined  with 
other  bodies,  was  soon  found  to  be  affected  hy  cpmpUcations 
which  all  the  aubaeqwat  |eHS  «f  suidyhave  not  oonpleicliy 
resolved*  Compoond  iMwIwSf  we  neer  ksoWf  hicve  their  own 
apectra,  and  <mly  when  diasodatioa  oocut  can  the  compound 
ehow  the  cayi  chancteilstic  of  the  element:  this  perhaps  was 
to  be  expected,  but  it  came  as  a  surprise  and  was  not  readily 
believed,  that  elements,  as  a  rule,  possess  more  than  cme  spcrtnim 
according  to  the  physical  conditions  under  which  they  become 
luminous.  Spectrum  analysis  thus  passed  quickly  oiit  of  the 
stage  in  which  its  main  purjiosc  was  "  anal}  i^i.s ..nd  became 
our  most  delicate  and  powerful  method  of  investigating  mole- 
cular pro[)crtics;  the  old  name  bring  no  longer  appropriate,  we 
now  sp<-ak  of  the  science  of  "Spectroscopy."'  Within  the 
limit  111  this  article  it  is  not  p(jssih'e  to  give  a  complete  account 
of  this  most  intricate  branch  of  phy.sics;  the  writer  therefore 
confines  himself  to  a  summar)-  of  the  problems  which  now  engage 
scirntitic  attention,  referring  the  reader  for  details  to  H.  Kayser's 
excellent  and  complete  Handbuch  der  Speciroscttpie. 

3.  ImtnmaUal.—tht  qwctrosoope  la  an  hiatniment  vdiicb 
allows  m  to  ezunfaw  the  vlmtiont  sent  ont  bjrni 
aeuice:  it  iipMitet  the  eoaipcBent  parte  if  tb^  an 
Smooa,  isL  of  definite  pemidtj,  end  then  Blii»|jh»tia  the 
diitribttthNi  of  hitcndty  along  the  hoMgaeaia  ccwatitnrntt 
This  naotatioo  into  simple  periodic  waves  is  uUttuy  to  die 
same  sense  as  is  the  decomposition  of  fonce  along  assumed 

'The  present  writer  believes  that  be  was  the  fifSt  to  introduos 
the  word  "  Spectroscopy  "  in  a  lecture  ddhlewd  St  the  Royal 
iMtitutioa  in  i88a  (/VKSt^ct,  voL  ix.). 
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axes;  botj  bt  (ke  atne  mgr  ilw  th«  nndts  aM  comet  if  the 
mohttkm  i*  treated  u  an  aaatytJcil  device  and  lo  the  final 

mult  account  is  taken  of  all  the  overlapping  components. 
Spectroscopes  generally  consist  of  three  parts:  (i)  the  colli- 
mator; {2)  the  analysing  appliance,  (3)  the  telescope.  The  slit 
of  ihc  collimaior  conlincs  the  light  to  a  nearly  linear  source, 
the  beam  diverging  from  each  [joint  of  the  source  bcinK  suhsc- 
quently  m-nlc  parallel  by  means  of  a  lens.  Tlie  ^arulkliam. 
which  is  requireJ  to  avoiil  abcrr.it ions,  otherwise  introduced 
by  the  prism  or  gratinK,  may  often  l>c  omitted  in  instruments 
of  small  power.  The  lens  may  then  be  also  dispensed  with, 
and  the  whole  collimator  becomes  unnecessary  if  the  luminous 
source  is  narrow  and  at  a  great  distance,  as  for  instance  in 
the  case  of  the  crescent  of  the  sun  near  the  aecood  and  third 
contact  of  a  total  solar  eclipse.  The  teksoope  tervea  to  examine 
the  ima^  of  the  slit  and  to  measara  the  angular  aqxuation 
«f  the  different  alit  images;  when  photogiaphic  uethoda  ax« 
emptoyed  the  telescope  ia  nqitaced  by  a  camenu 

The  analyiing  appUanoe  oomtitutca  the  nam  featnie  of  a 
spectroscope.  It  may  consist  of  one  «f  Am  UBombtgi— 

a.  A  prism  or  a  train  of  priuna.  These  are  employed  In 
instruments  of  small  power,  especially  when  luminosity  is  a 
consideration;  but  their  advantage  in  this  respect  is  to  a  great 
extent  lost,  when,  in  order  to  secure  increaw'i!  resolving  power, 
the  size  of  the  prisms,  or  their  number,  is  umiuty  increa.sed. 

b.  \  grating.  Through  II.  A.  Rowland's  efforts  the  con- 
slnirtion  of  gratings  has  been  improved  to  such  an  extent  that 
their  use  becoming  univcrs.ll  whenever  great  power  or  accuracy 
is  required.  By  introducing  the  concave  grating  which  (see 
DiFViiACTioN  OF  Light,  §  8)  allows  us  to  disix-n.M-  with  all 
lenses,  Rowland  produced  a  revolution  in  spectroscopic  measurc- 
laent.  At  present  we  have  still  to  content  ourselves  with  a 
Buich  diminished  intensity  of  light  when  working  with  gratings, 
but  there  is  some  hope  that  the  eHortt  to  concentiata  the  Ji^t 

e.  Ab  4cfadon  paditg.  ImagiBa  a  hnmealal  tectkn  of  a 
beam  of  light,  and  tUa  aecthm  divfaled  hito  a  awnbcr  «f  equal 
parts.  Let  aomdiov  «r  other  retardatiaw  be  intiodnced  ao 
that  the  optical  length  of  the  sucoewTe  patts  iocnaam  by  the 

same  quantity  nX,  n  being  some  number  and  X  the  wave-length. 

If  on  cnuTf-rnre  the  different  portions  be  brought  together  at 
the  focus  It  IS  obvious  that  the  optical  action  must  be  in  every 
re.si>Lc!  similartothat  of  a  grating  when  the  Mth  order  of  spectrum 
is  ci>nsii!<Tcd.  A.  Michelson  produced  the  successive  ret3r<!a- 
tions  by  inserting  step-b>  -sti  ;)  iilates  of  glass  of  equal  thickness 
so  that  the  different  portions  of  the  beam  traversed  thicknesses 
of  glass  cfjual  to  ;iX.  in\,  jwX.  .  .  .  NX.  The  optical  ctTccl  as 
legaids  resolving  power  is  the  same  as  with  a  grating  of  N  lines 
ta  the  Mth  order,  but.  nearly  all  the  light  not  absorbed  by  the 
glam  may  be  concentrated  in  one  or  two  orders.^ 

4.  Some  other  appliance  in  which  interference  with  long 
dUTerence  of  path  ia  mnde  uae  of,  such  as  the  inteifciomctcr 
of  Fabry  and  Farat,  or  Lommet't  pibta  (ice  IimnrsBBiica  op 
Lien). 

The  6daeloe  and  Interferometer  serve  only  a  limited  purpose, 
but  mnat  be  called  hito  action  when  the  detailed  rtmetaK  of 
Hnes  is  to  be  examined.  For  the  study  of  Zecmaa  affiteta  (see 
MAONETO-Opncs)  the  ^helon  seems  ^ledally  adqitod,  while 
the  great  pliability  of  Fabry  and  Ferot's  methods,  aUowing  a 
clear  inti  r[iri '  ;it  irci  .:f  results,  is  likely  to  secure  them  pSnUk 
ncntly  an  cstabiiiheil  place  in  measurements  of  precision. 

The  [lower  of  a  spertn'-ci)i>c  tu  pcriuriii  its  main  function, 
which  is  to  separate  vibrations  of  diricrcnt  but  closely  adjacent 
frequencies,  Ls  called  its  "  resolving  [)owcr."  The  Umitalion 
of  [xjwcr  is  intrrxhiced  as  in  all  opnral  instruments,  by  the 
finiteness  of  the  length  of  a  wave  of  light  which  causes  the  image 
of  an  indefinitely  narrow  slit  to  spre;»d  out  over  a  liniic  width 
in  the  focal  pktnc  of  the  observing  tclesco[)e.  The  so-calle<l 
"  difirsctioB  "  image  of  a  homogeneously  illuminated  slit  shows 
a  ocnttal  band  Qudled  on  chher  aide  by  a  line  along  adikh  the 

ililidHlsdn,  Jsta^yi.  Jiwni.  (tSgS),  g,  p.  36;  A.  Sdmiier, 
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intenaity  ia  aem,  and  this  band  ia  afieaapaaied  by  annBher  Of 

fainter  iraagta  corresponding  to  the  dUbactita  of  a  star 

image  in  a  telescope.   Lord  Rayleigh,  to  whom  we  owe  the 

first  general  discussion  of  the  theory  of  the  spectroscope,  found 
by  observation  that  if  two  sfiectroscopic  lines  of  frequencies 
Ml  and  «i  are  observcxl  in  an  instrument,  they  are  just  seen  as 
two  sc[)aratc  lines  when  the  centre  of  the  central  ditlraction 
band  of  one  coincides  with  the  first  minimum  intensity  of  the 
other.  In  that  case  the  image  of  the  do.jl,.;c  h:,e  l.S.uw,  a  diminu- 
tion of  intensity  along  the  centre,  just  sulficicnt  to  give  a  clear 
impres^iun  that  »e  arc  not  dealing  with  a  single  line,  and  the 
intensity  at  the  minimum  is  o-8i  of  that  at  the  point  of  maximum 
illumination.  We  may  say  therefore  that  if  the  difference 
between  the  frequencies  «,  and  nt  of  the  two  waves  is  such  that 
in  the  combined  image  of  the  slit  the  intensity  at  the  minimum 
between  the  two  maxima  falls  to  o-&i,  the  linca  an  just  lesolvcd 
and  i«i/(Mi-«it)  may  then  be  called  tbe  naohring  powar.  Them 
is  sometUng  aifaitcaiy  in  this  defidtioa,  but  aa  the  piactical 
importance  of  the  queation  liea  In  the  compaifaon  between 
instruments  of  different  types,  the  exact  standard  adopted  is 
of  mfmsr  importance,  tbe  chief  consideration  being  simplidty 
of  application.  Lord  Rayleigh's  expression  for  the  ri'solving 
power  of  different  instruments  is  basetl  on  the  assumption  that 
the  geometrical  image  of  the  slit  is  narrow  com[)ared  with  the 
width  of  the  diffraction  image.  This  condition  is  necessary 
if  the  full  [Rtwer  of  the  instrument  is  to  be  ciUcd  into  action. 
I'nfortunately  considerations  of  luminosity  com[K-l  the  observer 
often  to  widen  the  slit  much  beyond  the  range  within  which  the 
theoretical  value  of  resolving  [lower  holds  in  practice.  The 
extension  of  the  investigation  to  wide  slits  was  first  made  by 
the  present  writer  in  the  article  "Spectroscopy"  in  the  9th 
edition  of  the  EncyclopofJid  Britannica.  Recoosideratioft  of 
the  subject  led  him  afterwards  to  modify  his  views  to  some 
extent,  and  he  has  since  more  fully  diecusied  the  question.  * 
Basing  the  investigation  on  the  aame  criterion  of  naolutioa 
as  in  the  case  of  narrow  silts,  wo  postulate  for  both  nanow 
and  wide  diu  that  two  linca  are  resolved  nbcn  the  bitensity 
of  the  combined  image  falls  to  a  value  of  »g>o  in  the  centra 
betwoen  ihe  Mnea,  the  laleaci^  at  the  mamma  being  unity. 
We  must  now  however  introduce  a  new  criterion  the  "  purity  " 
and  distinguish  it  from  the  resolving  power:  the  purity  is  defined 
by  n,i{n,-n-,),  where  «i  and  th  are  the  frequencies  of  two  lines 
such  that  they  would  just  be  resolved  with  the  width  of  slit  used. 
With  an  indefinitely  narrow  slit  the  purity  is  equal  to  the 
rcsoKinp  fHiwi  r.  As  purity  and  resohi.-ij;  power  are  essentially 
[wsitivc  quantities,  rii  in  the  above  expression  tr.iist  be  the  greater 
of  the  two  frequencies.  With  wide  slits  the  difference  ni-ni 
depends  on  their  width.  If  we  write  1'  =  ^  R  where  P  denotes 
the  purity  and  R  the  resolving  [xnver,  we  may  call  p  the  "  purity- 
factor.  "  in  the  paper  quoted  the  numerical  values  of  p  are 
given  for  different  wHdths  of  slit,  and  a  table  shows  to  what 
extent  the  loss  of  purity  due  to  a  widening  of  the  slit  is  accom- 
panied by  a  gain  in  luminosity.  The  general  results  may  be 
summarized  as  follows:  if  the  width  of  the  slit  is  equal  to /N/4D 
(where  X  ia  the  wave-length  concerned,  D  the  diameter  of  tho 
collimator  iena,  and/ita  focal  length)  pmcticaDy  full  reaolvbif 
power  la  oibUitMd  and  a  Anther  nanowhig  of  tbe  alit  would  lead 
to  kaa  of  ]l|^  wftbaot  ooRaapoadfaig  gdn.  We  call  a  dit  of 
thia  width  a  "normalaUt.  ■*  With  a  dit  width  equal  to  twfce 
the  aotmal  one  we  lose  6%  of  resolution,  but  obtain  twice  the 
intensity  of  light.  With  a  slit  equal  in  width  to  eight  times  tbe 
norm.il  one  the  purity  is  reduced  to  0-45R,  so  that  wc  lose  rather 
more  than  half  the  resolving  power  and  increase  the  lipht  ,V7 
times.  If  wc  widen  the  slit  still  further  rapid  loss  of  jiurity 
results,  with  ver>'  little  g.iin  in  light,  the  maximum  luniiiiosity 
obtainable  with  an  indehi'.it r[y  wi  |,j  l4;!  being  four  times  th.at 
obtained  with  the  normal  one.  It  follows  that  for  olwcrvations 
in  which  light  is  a  consideration  sf)ectroscof)os  should  l>e  used 
which  give  about  twice  the  resolving  power  of  that  actually 
required;  we  may  then  use  a  dit  having  a  width  ol  nmty  dght 
timca  that  of  the  normal  one. 

*'AMnfhy$.  Aoni.  (190^,  at.  pl  igy.   .  . 
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Thctiri-t i(  ;il  resolving  ix)wer  can  only  be  obtained  when  the 
whole  collimator  is  filled  with  light  and  further  (as  pointed  out 
by  Lord  Raylcigh  in  the  course  of  discussion  during  a  meeting 
of  the  "  Opdcal  Convention  "  in  London,  1905)  eech  portion 
of  the  oolfimtor  must  be  iliuminatcd  by  each  portion  of  the 
luminous  source.  These  oondhioot  may  be  gfarwHy  astitfied 
by  projecting  the  image  of  the  KMUCe  «n  the  lUt  With  *  !«•  of 
sufficient  aperture.  When  the  slit  is  nenow  light  is  lost  through 
difTraction  unless  the  ungiilar  aperture  of  thia  condensing  lens, 
as  viewed  from  the  tiit*  ii  OQoaidBnhly  gietter  than  thet  of 
the  collimator  lens. 

WTien  spectroscopes  are  used  for  stellar  purposes  further 
considerations  have  to  be  taken  account  of  in  their  construction; 
and  these  are  disctisscd  in  a  paper  by  H.  F.  Newall.' 

3.  Spteiroscopic  iittuurtments  and  Standards  oj  Wave-Length.— 
AU  fpectraMOpic  awMorcment  should  he  reduced  to  wavc- 
lenfths  or  wave-iieqpieiidee,  by  •  ptooM  of  inteipoUtioa 
bettraenUnesthewsvcleiigtheofirtilcheiekaownifithaiiflicieBt 
accuracy.  The  most  convenient  unit  is  that  adopted  by  the 
International  Union  of  Solar  Research  and  is  called  an  AngstrOm 
(A);  am!  is  equal  to  lo"*  cms.  A.  Perot  and  ('.  Faliry,  empli>\  inn 
their  interferometer  methods,  have  eorn[iare<l  the  wavc-leng; h 
of  the  red  cadmium  line  with  the  standard  metre  in  i'aris  and 
found  it  lo  be  equal  to  643S-46<36  .K,  the  ohMTvatiuns  being 
taken  in  dry  air  at  i8°Cand  atapressurc  of  76  cms.  1  >;  ■■  i)So-665). 
Thii  ntimbcr  agrees  singularly  well  with  that  determined  in 
189J  by  Midielson,  who  found  for  the  same  line  6458-4700. 
Perot'a  maabwr  is  now  definitely  adopted  to  define  the  Ang»t  iflm, 
and  need  never  be  aheied,  far  •faonld  at  mne  futme  thne 
further  rescarchea  reveal  a  minute  enw,  itufflbconlyiieiMHiy 
to  change  slightly  the  temperature  or  pressure  of  the  ur  In  whkn 
the  wave-leng'h  is  measured.  A  iiun'l'tT  of  secondan,'  standards 
^•parated  by  a!M>ul  50  A,  and  tertiary  standards  at  intervals 
of  from  s  to  10  k  have  also  been  determined.  Uy  means  of 
these,  spcctroscopists  are  enabled  to  measure  by  interpolation 
the  wave-length  of  any  line  they  may  wish  to  determine.  Inter- 
polation is  easy  in  the  case  of  all  observations  taken  with  a 
grating.  In  the  case  of  a  prism  some  caution  is  necessary 
uniesa  the  standards  used  arc  very  close  together.  The  most 
convcnfeat  and  aocoratc  foffmuk  of  inteipobitiMi  asant  to  be 
that  discovered  by  J.  F.  HartmaBD.  It  D  It  the  measured 
deviation  of  a  ray,  and  D»,  ^«,  c  and  «  an  tar  eonatanta,  the 
equation 

seems  to  represent  the  connexion  between  deviation  and  wave- 
length with  considerable  meaumey  for  priama  oonatiuctcd  with 
the  ordinary  media. 

The  couslaut  a  has  ihe  same  value  1-2  for  crown  and  flint 
glass,  so  that  there  are  only  three  disposable  coosUnts  left. 
In  many  caaca  it  ia  anflklsnt  to  substitute  unity  far  ■  and 
write 

which  gives  a  convenient  formula,  which  in  this  form  w,as 
first  uiL-d  \>y  .\.  Cnriiu.  If  within  the  range  5100-3700  A,  the 
rf)nst:inls  arc  determined  onrc  for  all,  the  formula  seems  capable 
ot  (,'ivmi;  jjy  interpolation  results  accurate  to  0-2  A,  but  as  a  rule 
the  range  to  which  the  formula  is  applied  will  be  much  less  with 
a  corresponding  gain  in  the  accuracy  of  the  results. 

Every  observer  should  not  only  record  the  resolving  power 
of  the  instrument  he  USet,  but  also  the  puiity^factor  as  defined 
above.  The  naolviat  powtr  in  the  cMe  of  patiaiaiaiiiqply 
mm,  iriiere  m  is  the  order  of  speotmm  used,  and  »  the  total 
number  of  lines  ruled  on  the  grating.  Tn  the  msc  of  prisms  the 
resolving  power  is—/  (dnld\),  where  /  is  the  etfcctive  thickness 
of  the  iriLiliuni  traversed  by  the  ray.  If  t,  and  I,  an:  thii  kncsscs 
travers*.-[l  liy  the  extreme  rays,  t-'h  —  t,.  and  if,  as  is  usually  the 
case,  the  pntm  is  l-.lled  rifjht  u;>  r<>  its  refraction  cap,  /•.  =  o,  and 
t  becomes  equal  to  the  greatest  thickness  of  the  medium  which 
is  made  nsa  of.  Whan  raaapound  piiaaw  an  uaed  in  which, 
*  JIMk^  StUm  ILAS.  (1909),  «s« ».  «o$. 


for  the  purpose  of  obtaining  smaller  deviation,  one  part  of  the 
compound  acts  i:i  oiiposition  to  the  other,  the  resolving  power 
of  the  opposii.K  [Kjrtion  must  be  deducted  in  calculating  the 
power  of  the  whole.  Opticians  should  aufxtly  auffictcnt  InfocuMp 
tion  of  the  dispersive  properties  of  thav  aatariab  to  aOsw 
dftfiK  to  be  otlrulstfd  easily  lor  different  part* of  theapwtmm  1 

The  determination  of  the  purity-factor  requirea  tlw  neaaure- 
mcnt  of  the  width  of  the  slit.  This  is  best  obtained  by  optical 
means.  The  collimator  of  a  spectroscope  should  be  detached, 
or  moved  so  as  to  admit  of  the  introduction  of  an  auxiliary  slit 
at  a  distance  from  the  collimator  lens  equal  to  its  focal  length. 
If  a  source  of  light  be  placed  behind  the  auxiliary  slit  a 
parallel  beam  of  Ughl  will  pass  within  the  collimator  and  fall 
on  the  slit  the  width  of  which  is  to  be  meastired.  With  fabiy 
homogeneous  light  the  diffraction  pattern  may  be  observed 
at  a  distance,  varying  witll  tlw  WMtb  of  the  slit  from  about 
the  length  of  the  collimator  to  one  ipiarter  of  that  length. 
From  the  awaaBied  distances  of  the  diffraction  bands  the  width 
of  the  slit  may  be  casOy  deduced. 

4.  Sfahods  of  ObsertaHon  and  Range  of  Wove-I^gths. — ^Visual 
<>lisep.ation  is  limited  to  the  range  of  frcqucnries  to  whirh  rur 
eyes  are  sensitive.  Defining  oscillation  as  is  usual  in  spectro- 
seopic  measurement  by  wave-length,  the  visible  spectrum  is 
found  to  extend  from  about  7700  to  3900  A.  In  importance 
next  to  visu.1l  observation,  and  in  the  opinion  of  some,  surpassing 
it,  is  the  photographic  method.  We  are  enabled  by  means  of 
it  to  extend  materially  the  range  of  our  observation,  especial^ 
if  the  ordinary  kinds  of  ^aas,  which  strongly  absorb  ulttn* 
violeC  lii^  an  avoided,  and,  iriun  neoeaaaiy,  replaeed  by 
qoaita.  It  is  in  tfala  manner  easy  to  reach  a  wave-length  of 
3000  A,  and,  with  certain  precautions,  1800  A.  At  that  )K>int, 
however,  quartz  and  even  atmospheric  air  become:  stnui^dy 
absorbent  and  the  ex[>ensive  liuorspar  becomes  the  only  medium 
that  can  be  used.  Hydrogen  still  remains  transparent.  The 
beautiful  researches  of  V.  Schumann  •  have  shown,  however, 
that  with  the  help  of  s(>ectroscopes  void  of  air  and  specially 
prepared  photographic  plates,  s|Kctra  can  Ih-  registered  as  far 
down  as  1 200  A.  Lyman  more  recently  ha^  been  able  to  obtain 
ptaotocnphs  as  far  down  as  1030  A  with  the  help  of  a  cmcave 
gntiag  plaxad  in  vacno»*  Altboo|ih  the  vibntianB  in  the 
infeaFnd  hm  a  oswiilanlHy  gnatw  inteuii^,  tbgr  arc  more 
diflkuk  to  register  than  thoae  in  the  ultra-vlalet.  Photographic 
methods  have  been  employed  successfully  by  Sir  W.  .\bney 
as  far  as  20,000  k,  but  long  exposures  are  necessary.  Bolo- 
mctric  methods  may  be  used  uith  facility  ami  advanlaRe  in  the 
investigation  of  the  distribution  of  intensities  in  continuous 
or  semi-continuous  spectra  but  difiiculties  are  met  with  in  the 
case  of  line  spectra.  Good  results  in  this  respec  t  have  been 
obtained  by  B.  W.  Snow'  and  by  E.  P.  Lcwis,^  lines  as  far  as 
11,500  having  been  neasuied  by  the  latter.  Mote  rcoentiy 
F.  Paschen*  has  fusther  extended  the  method  sad  added  a 
number  of  infra-red  lines  to  the  qjectra  of  bdhuot  argon,  oatygn 
and  other  elenents.  In  the  case  of  hdfum  one  line  was  fmoA 

with  a  wave-length  of  20,582  A.  C.  V.  Boys'  mirroradiomctcr 
has  occa.sionally  been  made  use  of,  and  the  extreme  sensitiveness 
of  the  Crookcs'  radiometer  has  also  given  excellent  results  in 
the  hands  of  H.  Kubens  and  E.  F.  Nichols.  In  the  opinion 
of  the  writer  the  latter  instrument  will  ultimately  replace  the 
bolometer,  its  only  disadvantage  being  that  the  radiations  have 
to  traverse  the  side  of  a  vessel,  and  are  therefore  SdhjecttO 
absorption.  In  order  to  record  line  spectra  it  is  by  no  nwaoa 
necessary  that  the  receiving  instrument  (bolometer  or  racHo- 
metsr)  should  he  linear  in  shape,  far  the  aepawtfan  of  iwMacent 
Hues  may  he  obtained  if  the  linear  receiver  be  leplaeed  by  a 
narrow  dit  in  a  screen  placed  at  the  focus  of  the  condenidng 
lens.  The  sensitive  vane  or  strip  may  then  be  placed  behind 
the  .slit;  its  width  will  not  affect  the  rcsoKnng  [X)wcr  though 
there  may  be  a  diminution  of  sensitiveness.   The  longest  waves 

•  Wicd.  AnnaUn  {1901),  5.  p.  349. 

» Astrophys.  Joum.  (1906).  23,  p.  tSi. 

*  Wied.  AnmaUn  (iSoi),  ^7,  p.  3o8. 
*Attm^p.  Jevrn.  (i^5)>    P-  >• 

<  Drwdt  4tHNfc»  (1906).  17,  p.  537  aod  (1909),  09. 
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sbwrvcd  im  to  the  pmait  are  thai*  Mconkd  bgr  H.  Rahow 
ud  Sw  Aidddnwi  (•0061  cnt.  or  6w,i0oo  A). 

5.  MtUuds  «/  FmiMt^  Gam  I—fawif.— The  cUiwne  flext- 
bOity  of  tin  phenomena  diown  by  radiatiiig  gnci  lendcn  it  a 

matter  of  great  im[)<>rtancc  to  examine  them  under  all  possible 
conditions  of  luminosity.  Gases,  like  atmospheric  air,  hydrogen 
or  c:irbon  dioxide  do  not  bmim*'  luminous  if  ihcy  arc  plated 
in  tubes,  even  when  hcatcti  up  far  iMryond  wliitc  fical  us  in  the 
electric  furnace.  This  rii'eij  not  necessariJy  be  interpreted  as 
indicating  the  impossibility  of  rcndcrinp  f^ixMf!,  lumin<JUH  by 
temperature  only,  for  the  transparency  ut  tliu  u  ii  fur  iuti.iiiaus 
radiations  may  be  such  that  the  emission  is  tix)  weak  to  be 
dettcte<i.  \\  hrn  there  is  appreciable  aljsorjjtion  as  in  the  case 
ol  the  va(>ours  of  chlorine,  bromine,  iodine,  sulphur,  selenium 
and  anenic,  lumiiiMity  bci;iiii  at  a  red  heat.  Thus  G.  Salet' 
olmfved  that  iodine  rivcs  a  spectrum  of  bright  bands  when  in 
f«ttf»T*  with  a  platinum  spiral  made  white  hot  by  an  electric 
camnt,  and  J.  Evenhed'  has  shown  that  in  th^  and  other 
cases  the  temperature  at  whkh  omiiaian  beoomes  appreciable 
iaabaatToe*.  Itisonly noently tliatowinitotlieiiitnKluctioa 
of  carbon  tubes  heated  electrically  tile  eidtement  ol  the  kimin- 
4m»  vilmtions  of  uoleculeB  Iqr  teniMntan  alaiM  baa  bceoaw 
an  effective  method  for  the  study  «f  tbeir  spectra  even  in  the 
case  of  metola.  Hitherto  we  were  entiidy  and  atlH  ate  generally 
confined  to  electrical  eidtation  or  to  chemical  action  as  in 
the  case  of  flames. 

In  the  ordinar>'  laboratory  the  B-jnscn  iianie  liai  bevoinc 
universal,  and  a  number  of  substances,  such  as  the  s.alts  of 
the  alkalis  and  alkaline  earths,  .show  characterLstic  spectra 
when  suitablj'  placed  in  it.  Mure  information  may  be  gained 
with  the  help  of  the  oiyhydrogen  thime,  which  with  iis  higher 
temperature  has  not  been  used  as  frequently  as  it  niif;ht  have 
been,  but  \V.  N.  Hartley  has  employed  it  with  great  success, 
and  in  cyanitc  (a  silicate  of  aluminium)  has  found  a  material 
which  is  infusible  at  the  temperature  of  this  flame,  and  is 
therefore  Fuitable  to  hold  the  substance  which  it  is  desired  to 
examine.  An  interesting  and  instructive  manner  of  iotrodudng 
salts  into  flames  was  discovered  by  A.  Gouy,  who  forced  the  air 
iiefane  It  entered  the  Bunaaa  buzner,  tluougii  ft  ^poqr  praduoe 
ooataininf  a  salt  In  ulntion.  iMm  metliad  even  aidi  matab 
■a  Iran  and  copper  nay  be  onde  to  tlMiw  aoow  of  their  duurac- 
teriMk  lines  in  the  fiunaeo  burner.  The  spectra  praduced 
under  these  drcnniataiHea  have  been  itaiBed  Id  detail  by  C.  de 
WatteviHe.* 

Of  more  frequent  use  have  been  electric  methods,  owing 
to  the  greater  intensity  of  the  r.idiations  which  they  yield. 
Especially  when  large  gratings  arc  cnipluyed  do  we  find  that  the 
electric  arc  alone  seems  sufticient  to  give  vibrations  of  the 
requisite  power.  The  metals  may  be  intro<iuccd  into  the  arc 
in  various  ways,  and  in  some  cases  where  they  can  be  obtained 
in  sufficient  quantity  the  metaUk  ekctrodes  may  be  laed  in  the 
place  of  carbon  poles. 

The  usual  method  of  obtaining  spectra  by  the  discharges 
from  a  RuhmliorS  coQ  or  Wimsbiurst  machine  needs  no  descrip- 
tion. The  effects  ntay  be  varied  by  altering  the  capacity  and 
sdf-inductkin  of  the  circuit  which  contains  the  spark  k  ^'he 
insertion  of  self'induction  has  the  advantage  of  avoidinK  the 
Ifawa  due  to  the  gas  through  which  the  spark  is  taken,  but  it 
iutnduGea  other  changes  in  the  aaUue  of  the  spaifc,  ao  that  the 
results  obtained  with  and  without  self-induction  am  not  directly 
eompaable.  Count  Oninoat*  baa  been  able  to  obtam  rpectro- 
soopic  evidence  «f  tbc  netsUoids  in  •  wlisswf  by  emplo)'ing 
powerful  coodcBSCB  and  heating  the  cleUiwIca  bi  an  oiyhydro- 
gen flame  when  tbaie  if»  it  oftCB  the  caa^  «ra  not  suAdently 
conducting. 

When  the  substance  to  be  examined  spectroscopically  is  in 
solution  the  spark  m.iy  be  taken  from  the  stdulion,  which  must 
then  be  uaed  as  kathode  of  air.   llie  condettser  la  in  this  case 

'  Witd.  AnnaltH  (1898),  65,  p.  341. 

^  Ann.  Ckim.  Phvi.  (1873),  28. 

*  FhU.  Mat.  (•«95).  39.  P-  460. 

*  PM.  Tramt.  (1904).  M4,  A.  p.  1319b 

*  Ctmpln  mirntt  vols,  mi,  laa,  114. 


not  neccaiary,  in  fact  better  reaulta  aw  obtained  witbaut  it. 
Lecoq  de  Boisbaudrsn  has  applied  this  method  with  comidefaMe 
auoGCH,  and  it  is  to  be  recommended  wbenever  only  aatall 
electric  power  is  at  tbe  disposal  of  the  observer.  To  diminiih 

the  resistance  the  current  should  pass  through  as  small  a  byer 

of  liquid  as  possible.  It  is  convenient  to  place  the  licfuid  in  a 
siiiiii  ruli,',  a  pi.itinum  wire  sealed  in  at  the  lH>tt<>m  to  convey 
the  currnil  reaching  to  the  level  of  the  oj>cn  end.  If  a  thick- 
walled  capillary  tube  is  passed  over  the  platinum  lube  and  its 
length  so  adjusted  that  the  liquid  rises  in  it  by  rapil!ar>-  action 
just  above  the  level  of  the  tube,  the  spc-ctrum  ina>  In:  i.^aniined 
directly,  and  the  loss  of  light  due  to  the  passiige  through  the 
partially  wetted  surf.icc  of  the  walls  of  the  tube  is  avoided. 

For  the  investigation  of  the  spectra  of  gases  at  reduced 
pressures  tbe  so-<:alled  PlUcker  tubes  (more  generally  but 
incorrectly  called  GeJssler  tubes)  are  in  common  use.  When 
the  pressure  becomes  very  low,  inconvenience  arises  owing  to  tbe 
diflSculty  of  establishing  the  discharge.  In  that  case  the  method 
introduced  by  J.  J.  Thonaon  nl|bt  with  advantage  be  more 
frequently  employed.  Thomson*  placea  aplicricsal  bulbs  inside 
tUck  spM  oonductma  tbnu^  wMdi  tbeaadflatinf  disdiaige 
of  a  powerful  batteiy  is  led.  Tbenpid  vaitationintMtaitenalQr 
of  the  magnetic  fidd  cauaea  a  bnUiant  fiectiodeieM  discbaTKe 
which  is  seen  in  tbe  form  of  a  ting  passing  near  the  inner  waUs 
of  the  bulb  when  the  pressure  is  properly  adjusted.  A  variety 
of  nutlnxls  to  render  gases  luminous  should  be  at  the  com- 
mand o:  the  investigator,  for  nearly  all  show  some  distinctive 
[leculiatit y  and  any  new  modification  generally  results  in  fresh 
f.icts  being  brought  to  light.  Thus  E.  (loidstoin  '  was  :il  iU' to  show 
that  an  i:5creasc  in  the  current  density  is  capaljk-  <jI  destroying 
the  well-known  sp<-ctra  of  the  .alkali  metals,  replacing  them  by 
quite  a  new  set  of  lin<'s. 

6.  Theory  of  Kadiolion. — The  general  recognition  of  spectrum 
analysis  as  a  method  of  phy.sical  and  chemical  research  occurred 
simultaneously  with  the  theoretical  foundation  of  the  connexion 
between  radiation  and  absorption.  Though  the  experimental 
and  theoietical  developments  were  not  necessarily  dependent 
on  each  other,  and  bjr  far  tbe  laiger  proportion  of  the  subject 
vbicb  we  now  tenn  "  Skicctnaoapy  "  oouM  stand  hncqiecthw 
«l  Guatav  KtocblMfrittlMtBtadyMunkBl  btveatlgathHia,  tbcie  ia 
no  doubt  tbat  tbe  latter  waa,  blitoricilly  vcaUng,  tbe  imiBediate 
cause  of  the  fading  of  conBdence  with  yMA  tbe  new  biancb  of 
adenee  was  received,  for  nothing  impresses  tbe  scientific  world 
more  strongly  than  just  that  little  touch  of  mystery  which 
attaches  to  a  mathematical  investigation  which  can  only  be 
understood  by  the  few,  and  is  taken  on  trust  by  the  many, 
provided  that  the  author  is  a  m.xn  who  commands  general 
conlidencc.  While  Balfour  Stewart's  work  on  the  theor>'  of 
exch.^nges  w.as  too  e-xsily  understood  and  therefore  too  ea.sily 
ignored,  the  weak  points  in  Kirchhofl's  developments  arc  only 
niivv  beginning  to  be  perceived.  The  investigations  tKith  of 
Balfour  Stewart  and  of  KirchholT  arc  ba.scd  on  the  idea  of  an 
enclosure  at  uniform  temperature  and  the  general  results  of  tbe 
reasoning  centre  in  the  conclusion  that  the  introduction  of  any 
body  at  the  same  temperature  as  the  enclosure  can  make  no 
difference  to  the  streams  of  radiant  encigy  which  we  imagine 
to  traverse  the  enclosure.  This  rcadt,  which,  accepting  the 
poasibility  of  having  aa  afaaolutdy  opaque  oidaMio  of  tntfoou 
tempenftiN^  wnadmrly  pioved  Iqr  Ballbur  Stawait  te  Ibe  totd 
radiation,  waa  ftntber  aitended  by  Klrcbbcff,  wbo  avpHad  it 
(thougjiaot  with  matbematlcd  rigidity  sa  is  anmetimea  auppoaed) 
to  the  sqierate  wave-lengths.  All  Kircfaboff's  further  ooodtt* 
sions  are  baaed  on  the  assumption  that  the  radiation  transmittad 
through  a  partially  transparent  body  can  be  expressed  in  terms 
of  two  independent  f,ic1ors  (i)  an  absorption  of  the  incident 
r;.:l:a' i' III.  and  (2)  the  radiation  of  the  abstirbiiij;  incdiuin.  whiih 
takes  place  equally  in'  .all  directions.  It  is  assuniesl  further  that 
the  absorjjtion  is  profX)rti(}nal  to  the  incident  radiali<in  an<i  (at 
any  rate  approximately)  independent  of  the  temperature,  while 
tbe  ndiation  is  assumed  to  be  a  fnncthn  of  the  temperature 

*  Ki^.  dL^i^'fSS!  ^mSllk  3*** 
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only  and  indepenrieiit  of  the  temperature  of  the  enclosure  This 
division  into  absorption  and  radiation  is  to  some  extent  artiiicial 
and  will  have  to  be  revised  when  the>ohenomena  of  radiation 
are  placed  on  a  mechanical  baais.  tor  our  presient  pur|)0!ie 
it  is  only  necessary  to  point  out  the  difficulty  involved  in  the 
uaumption  that  the  radiation  of  a  body  is  independent  of  the 
temperature  of  the  enclosure.  The  present  writer  drew  attention 
to  this  difficulty  u  far  back  ai  i88x/  when  he  pouted  out  that 
the diSeieatiBteiiiitieaof  different  ipectiallxm  need  not  involve 
the  oooaeqoeace  that  In  aa  enckiaare  of  naifom  tenpetrnture  the 
energy  is  unequaUy  partitioned  between  the  corresponding 
degrees  of  freedom.  When  the  molcLule  is  l.is-n^;  i-tiergy  the 
intensity  of  each  kind  of  radiation  (iein-ruls  prnui|ially  on  the 
rajii  lity  with  which  it  can  be  renewed  li\  niuleeuLir  impacts. 
The  unequal  intensities  observed  indicate  a  diilerence  in  the 
effectiveness  of  the  channels  through  which  energy  is  lost,  and 
this  need  aot  be  ooanected  with  the  ultimate  state  of  equilibrium 
when  the  body  hi  htfi  at  a  uniform  temperature.  For  our 
immediate  pucpoae  thcae  oonaidaatioai  an  of  importance 
inairaach  aa  they  beat  on  tlie  questicin  how  far  the  spectra 
emitted  by  gases  are  thermal  effects  only.  We  generally  observe 
spectra  under  conditions  in  which  dissipation  of  energy  takes 
place,  and  it  is  not  ob\  inus  thrit  \\e  poir-es'^  i  ilelmition  of  tem- 
perature which  is  strictly  applicable  10  these  cas*-?.  When, 
for  instance,  we  observe  t!ie  rehition  of  the  ^jas  contained  in  a 
PlUcker  tube  through  which  an  electric  discharge  is  passing, 
there  can  be  little  doubt  that  the  partition  of  energy  is  very 
different  from  what  it  would  be  in  thermal  equilibrium.  In 
oonseqaence  tb»  question  as  to  the  CMUieiioa  of  the  spectrum 
with  the  tenpemtuie  of  the  gaa  seena  to  the  prawnt  writer  to 
hMe  iome  of  Ite  torn.  We  mii^  define  tenpentme  in  the 
case  of  a  flame  or  vacuum  tube  by  the  temperature  which  a 
small  totally  reflectmg  body  wouM  tend  to  take  up  if  placed  at 
the  spot,  but  this  definition  would  fafl  in  the  case  of  a  spark 
discharge.  Adopting  the  definition  we  should  have  no  ditlu  ully 
in  proving  that  in  a  vacuum  tube  cases  may  be  luminous  at  very 
low  temperatures,  but  we  arc  doubtful  whether  such  a  conclusion 
Is  very  helpful  towards  the  elucidation  of  our  problem.  Radia- 
lioil  is  a  molecular  process,  and  we  can  speak  of  the  radiation  of 
a  mdecole  but  not  of  its  temperature.  When  we  m  trying 
to  bring  fadiatioa  into  coaneiioa  with  tempetatiue,  we  must 
tlierefore  take  a  anflidently  huge  group  of  molecules  and  compare 
their  avenge  energies  with  the  average  radiation.  The  question 
arises  whether  in  a  vacuum  di.schargc,  in  which  only  a  compara- 
tively  ^mall  ]>roporlion  of  the  molecules  are  atTected,  we  arc  to 
take  the  averaRc  railiation  of  the  alTected  portii>ii  or  include  the 
whcde  lot  of  nioiecules,  wliich  ,U  any  moment  are  not  concerned 
in  the  discharge  at  all.  The  two  processes  would  lead  to  entirely 
different  results.  The  problem,  which,  in  the  opinion  of  the 
present  writer,  is  the  one  of  interest  and  has  more  or  less  defmitcly 
been  in  the  minds  of  those  who  have  discussed  the  subject,  is 
whether  the  type  of  wave  sent  out  by  a  molecule  only  depends 
00  the  iatcmal  energy  of  that  molecule,  or  on  other  considera- 
tions such  as  the  nKxle  of  excitement.  The  average  energy  of  a 
medium  containing  a  mixture  of  dissimilar  elements  {wssi-sses 
in  this  res[>ecl  only  a  very  st  i  timlary  interest. 

W'c  must  now  inquire  a  liitlc  more  closely  into  the  nie(  haniial 
conception  of  radiation,  .\ccording  to  present  idea--,  the  uave 
originates  in  a  disturbance  of  electrons  within  the  molecules. 
The  electrons  responsible  for  the  radiation  are  probablv  ics 
and  not  directly  involved  in  the  structure  of  the  atom,  which 
according  to  the  view  at  present  in  favour,  is  itself  made  up 
of  eiecbtons.  Aa  there  is  vndottbted^  a  cwmeiion  between 
tbennal  motiaii  and  ladlatlbn,  the  energy  of  these  electrons 
wltUa  the  atom  most  be  supposed  to  increase  with  tempera- 
ture. But  we  know  aL<u>  that  in  the  complete  radiation  of  a 
white  body  the  raiiiative  energy  increases  with  the  fourth 
power  of  the  ab.sohile  ti  mper.T'urr  Henre  a  part  of  what  must 
be  includcfi  in  thrrrr.  il  :  ni-j:)  rnt  '-inpl.'.  proportional  to 
temperature  as  is  commonly  assumed.  The  energy  of  radiation 
ccsUea  in  the  medium  and  not  in  the  molecule.  Even  at  the 
>  FkO,  Mag.  (IMI),  13.  p.  361. 


highest  temperatures  at  our  command  it  is  small  compared 
with  the  energy  ol  traiislatory  motion,  but  as  the  tenii>eraturc 
increases,  it  must  ultimately  gain  the  upper  hand,  and  if  there 
is  anywhere  such  a  temperature  as  that  of  several  million 
degrees,  the  greater  part  of  the  total  energy  of  a  body  will  be 
outside  the  atom  and  molecular  motion  ultimately  beoomsi 
negligible  oompaied  with  it.  But  these  ipecdationa,  iutefcatiag 
and  faBportaat  aa  thqr  aie,  lead  us  away  fram  o«r  main 
subject. 

ConsideTing  the  great  variety  of  spectra,  which  one  and  the 
same  body  may  possess,  the  idea  lies  near  that  free  electrons 

may  temjiorarily  attach  themselves  to  a  molecule  or  detach 
themselves  from  it,  thereby  altering  the  constitution  of  the 
vibrating  system,  'ihis  is  most  likelv  lu  occur  in  a  discharge 
through  a  vacuum  tube  and  it  is  just  there  that  the  greatest 
variety  of  spectra  is  obs«;rved. 

It  has  been  denied  by  some  that  pure  thermal  motion  can  ever 
give  rise  to  line  SpCCtrat  but  that  cither  chemical  action  or  imfiact 
of  dectnns  is  necessary  to  eadte  the  regular  cadllaiiona  which 
give  tbe  to  line  spcctis.  Then  is  so  doubt  that  the  impact 
of  electrons  is  Hkdy  to  be  effective  la  thb  respect,  but  it  must  be 
remembered  that  all  bodies  raised  to  a  sufficient  temperature  are 
found  to  eject  electrons,  so  that  the  presence  of  the  free  electrons 
is  itself  a  consequence  of  temperature.  The  view  that  visible 
radiation  must  be  excited  by  the  impact  of  such  an  electron 
is  therelore  quite  consistent  with  the  view  that  there  is  no 
essi-ntial  diiTercnce  l)etwccn  the  excitement  due  to  chemical  or 
electrical  action  and  that  resulting  from  a  sufficient  increase  of 
temperature. 

Chemical  action  has  frequently  been  soggeatcd  as  being  a 
neoessaiy  factor  b  the  luminosity  of  flame,  not  only  in  the  sense 
that  it  causes  a  sufficient  rise  of  temperature  but  aa  funishing 

some  special  and  peculiar  though  unde6ned  stimuhis.  An 
important  experiment  l.iy  C.  Ciunther'  seems  however  to  show 
that  the  radiaiiun  of  metallic  salts  in  a  flame  has  an  intensity 
equal  to  that  belonging  to  it  in  virtue  of  its  temperature. 

If  a  short  length  of  platinum  wire  be  inserted  vertically  into 
a  lighted  Bunsen  burner  the  luminous  line  may  be  used  as  a  sUt 
and  viewed  directly  through  a  prism.  When  now  a  small  bead  Of 
a  salt  of  sodium  or  lithium  is  placed  in  the  ilamc  the  spectrum 
of  tbe  white  hot  platinum  is  tnvsned  by  the  dark  absorptieB 
oftheDlfaMS.  Thb  is  consistent  irfthKlrdihoft*alaw  ami  abowa 
that  the  sodium  in  a  flame  possesses  the  same  relative  ladislinn 
and  absorption  as  sodium  vapour  heated  thermally  to  the 
temperature  of  the  flames.  According  to  independent  e,v[icri- 
mcnts  by  Paschen  the  radiation  of  the  I)  line  sent  out  by  the 
sodium  llame  of  sufficient  density  is  nearly  ecjual  to  that  of 
a  black  body  at  the  same  temperature. '  Other  more  recent 
experiments  confirm  the  iilea  that  the  radjatian  of  flames  is 
mainly  determined  by  their  teniiierature. 

The  definition  of  temperature  given  above,  though  difficult 
in  the  case  of  a  flame  and  perhaps  still  admissible  in  tbe  caae 
of  an  electik  arc,  becomes  preauimis  when  applied  to  the 
disruptive  phenomena  of  a  spark  discharge.  Tbe  only  sense 
in  which  we  might  be  justified  in  using  the  word  temperature 
here  is  hy  taking  ;iri nn-ii  (if  the  l-v.vv^v  i  free  in  each  discharge 
and  distributing  h  bolwcen  ihe  amount  of  matter  to  which 
the  energy  is  supijlied  With  a  guc-ss  at  the  specihc  heat  we 
might  then  calculate  the  maximum  temperature  to  which  the 
substance  might  be  raised,  if  there  were  no  loss  by  radiation 
or  otherwise.  But  the  molecules  affected  by  a  spark  discharge 
are  not  in  any  senae  in  eqnflibinim  aa  ropods  their  partition 
of  enciir  Mid  the  wocd  **  tempentoxe  **  cannot  therefore  be 
applied  to  them  in  the  ecdinaiy  sense.  We  ml^t  palbtMy 
with  advantage  find  some  definition  of  what  may  bo  called 
"  radiation  temperature  "  based  on  therelatfonbetweenfadlatlon 
and  absoqition  in  KirrhhnlT'';  sense,  but  further  information' 
based  on  exf^K-rimental  invest icat ion  is  required, 

7.  Litnili  n!  H "mof^rnfity  i:nd  Strudurr  ot  Lints. — .\s  a  first 
approximation  we  may  say  that  gases  send  out  homogeneous 
»  WM.  Ann.(.i 877),  a,  p.  477. 
•  Ibid.  (i894)>  5>>  P>  4*>- 
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radiations.  A  bomogeneous  oscilUtion  is  one  which  for  all 
time  is  detcribed  by  a  circular  funaion  such  as  sin(M<+a), 
t  being  the  time  and  n  and  a  constants.  The  qualification 
that  the  circular  function  must  tpify  to  aB  time  is  important, 
and  unlcas  it  is  leoogniaed  u  a  aeomuy  ooodition  of  homo- 
geHity,  euatadaa  in  Um  man  intricate  pcdUeaa  or  radiation 
becomes  inevitable.  Thus  if  a  molecule  were  set  into  vibra- 
tioa  at  a  specified  time  and  oscillated  according  to  the  above 
equation  during  a  finite  prrimi,  it  would  not  send  out  bomo- 
geneous  vibrations.  In  intcrprciiag  the  phenomena  observed 
in  a  spectroscope,  it  is  necessary  to  remember  that  the  instru- 
ment, as  pointed  out  by  Ix>rd  Raylcif^,  is  itself  a  producer 
of  homogeneity  within  the  limits  defined  by  it:-  ns<il'.irig 
power,  .\  siKM-trubCope  may  be  compared  to  a  mci  hanital 
harmonic  analyser  which  when  fed  with  an  irregular  lunutioti 
of  one  variable  represented  by  a  cur%'e  supplies  us  with  the  sine 
curves  iiUo  which  llie  original  functiuti  m:'.y  :ie  ri  siilvi-d.  This 
analogy  is  useful  because  the  application  of  Fourier's  uaulysis  to 
tbe optical  theory  of  spectroscopes  has  been  doubted,  and  it  may 
be  urged  in  answer  to  the  objections  raised  that  the  instrument 
acts  in  all  respects  like  a  mechanical  analyser,*  the  afiplica- 
bOity  of  which  has  never  been  called  into  question. 

A  limit  to  homogeneity  of  radiation  is  ultimately  set  by  the 
KMaUed  Doppler  eOect,  whidt  is  the  cbange  o(  wave-kngth 
due  to  the  transiatflory  moticm  of  the  vibxatisg  molecule  faam  or 
towards  the  observer.  BiVbetlie&equency  of  ahooiogeneous 
▼ibntionsentoutbyamoiecttleatiest,  the  apparent  ficqiwiicy 
will  be  N  (i^v/K),  where  I'  is  the  velocity  of  and  t  is  the 
velocity  of  the  line  of  sight,  taken  as  positive  if  die  distance 
from  the  observer  increases.  If  all  molecules  moved  with  the 
velocity  of  mean  square,  the  line  would  be  drawn  out  into  a 
band  having  on  the  frequency  scale  a  width  jjVr  1',  where  r 
i.s  now  the  veloeity  of  mean  square.  .'XccordinR  to  Maxwell's 
law.  liouevor.  the  number  of  molecules  having  a  velixity  in 
the  line  01  s;>;ht  lyioR  lietween  t  and  f+i/f  is  pro[Jortior.al  to 
f-^Vi',  where  (i  is  equal  tu  _i  .-ir:  tor  v^u.  we  have  therelore 
the  ratio  in  the  number  of  molecules  having  velocity  u  to  those 
having  no  velocity  in  the  line  of  sight  f-*'"''^f-3=> -22.  We 
may  therefcre  still  take  iNujV  to  be  tbe  width  of  the  band  if 
we  deiine  its  edge  to  be  the  frequent  at  which  its  intensity 
has  fallen  to  32%  of  the  central  intensity.  In  tbe  case  of 
hydragen  rendered  luminoos  in  a  vacttun  tube  we  may  put 
appniiiBatebr «  equal  to  sooe  neties  pcx  asooDd,  if  the  trans- 
latoiy  iwNfaa  «i  the  hwlnaaB  ndnenlss  is  alMOt  the  same  as 
tlttt  at  the  ecdaaiy  temperstnre.  In  that  case  ^ll/K  or  the 
half  width  of  the  band  measured  hi  wave  lengths  would  be 
i  io-(X,or,  for  the  red  line,  the  half  width  WOttId  ho  0444  A. 
Michelson,  who  has  compared  the  theoretical  widenfaig  with  that 
found  experimentally  by  means  of  his  interferometer,  had  to 
use  a  somewhat  more  complicated  expression  for  the  comparison, 
as  his  visibility  curve  does  not  direct!;.  ^^\•.  inlensities  for 
particular  frequencies  but  au  inteRral  dep^:Illi;Il^;  on  a  range 
of  frequency.'  He  finds  a  remarkable  aBreemeiU  lutween  the 
theoretical  and  experimental  values,  which  it  would  he  important 
to  confirm  with  the  more  suitable  instruments  which  aie  now 
at  our  disposal,  as  we  might  in  this  way  get  an  estimate  of  the 
energy  of  translatory  motion  of  the  luminous  molecules.  If  the 
motion  were  that  of  a  body  at  white  heat,  or  say  a  temperature 
of  1000°.  the  velocity  of  mean  square  would  be  3900  metres  per 
scoood  and  the  apparent  width  of  the  band  would  be  doubled. 
Uichelson's  experiments  thsnfian  argtie  in  favour  of  the  ^icw 
that  the  tuminesoenoe  in  a  vacuum  tube  is  similar  to  that  pro- 
dnoed  by  phospbiweaeenoe  lAcn  the  translatory  energy  docs 
not  conespend  to  the  osdUatory  energy— but  further  expcri- 
ments  are  desirable.  The  experimental  veriiicatlMi  of  the 
change  of  wave-length  due  to  a  source  moving  in  the  line  of 
sight  has  been  realised  in  the  laboratory  by  A.  Belopolsky  and 
Trince  C.lit.-in.  who  substituted  for  the  source  an  image 
formed  of  a  stationary  object  in  a  rapidly  moving  mirror. 

*a.  RayleiKli.  PM.  Mag.  (1899).  37.  P>  Michdson.  PM. 
jrar.(t«9d.34,p.sBo. 


The  homogeneity  of  vibration  may  also  be  diminished  by 
molecular  iiii|iacits,  hut  tiw  aamhct  of  shodu  in  a  given  time 
depends  on  pressure  and  we  may  therefore  expect  to  diminish  the 
width  of  a  line  by  diminishing  the  pressure.  It  is  not,  bowevsr, 
obvious  that  the  sudden  change  of  direction  in  the  tianslatwy 
niBrioii,wfcichiscnniinon<ycsliedaniBhcuhrihiedt,nse«ssriiy 
abo  aSects  the  phase  of  vibcatfoo.  Experiments  which  will 
he  liiifrtiswl  la  f  10  seem  to  show  thst  there  is  a  diffeieBoe  in 
tUs  respect  between  the  impacts  of  similar  and  those  of  dis- 
similar molectiles.  When  the  lines  are  obtained  under  drcum- 
stanres  whirh  tend  towards  sharpness  and  homogeneity  they 
arc  often  found  lo  possess  complicated  structures,  single  lines 
breaking  up  into  two  or  more  components  of  v:ir>  in.^;  inieniiitie^ 
One  of  the  most  interesting  example?!  is  that  luriiisheu  by  the 
^;reen  mercury  lijie.  which  svhcn  examined  by  a  iiowenul  echelon 
spectroscope  split.';  up  into  a  number  of  constituents  which  have 
been  ex.amined  by  several  investigators.  Six  companions  to 
the  main  lines  are  found  with  comparative  case  and  certainty  and 
these  have  been  carefully  measured  by  Prince  Galitzin,'  H. 
Stansticld*  and  L.  Janicki.*  According  to  Stanafield  there  are 
three  compam'on  lines  on  either  side  of  a  central  Kne,  which 
consists  of  two  lines  of  unequal  brightness. 

8.  Distributim  0/  Fnquencies  in  Line  Spectra. — It  is  natural 
to  consider  the  fiequendes  of  vibrations  of  ladiating  mokailes 
ss  analogous  to  the  difldrcat  notes  sent  out  by  an  acoustical 
vibrator.  The  efforts  which  wcK  oonscqusatly  nuuie  in  the 
early  days  of  spectroscopy  to  disoover  some  numeticsl  relation- 
ship between  the  different  wave  lengths  of  the  lines  belonging 
to  the  same  spectrum  rather  disregard  the  fact  that  even  in 
acoustics  the  relati(inshi[)  of  integer  numbers  holds  only  in 
special  and  very  simple  cases.  Some  corroboration  of  the 
simple  law  was  apparently  found  by  Johnstone  .Stoncy.  who 
lirst  noted  that  the  fretiucncies  of  three  out  of  the  lour  visible 
hydroRcn  hnes  are  in  the  rutins  10  :  i^  :  32.  In  other  s[iei  tia 
such  "  harmonic  "  ratios  were  .d-so  discovered,  but  their  si-arch 
was  abisndoncd  when  it  was  found  that  their  number  did  not 
exceed  that  calculated  by  the  laws  of  probability  on  the  supposi- 
tion of  a  chance  distribution.'  The  next  great  step  was  made  by 
J.  J.  Balmer,  who  showed  that  the  four  hydragen  lines  in  the 
visOile  part  of  the  ^ectrum  may  be  represented  hy  the  equatian 

where  «  b  the  redprocal  of  the  wave-fcntth  and  therefore 

proportional  to  the  wa%'c  frequency,  and  < sttOMSilTely  takes  the 
values  i.  4,  5.  6.  Balmer's  formula  received  a  striking  confirma- 
tion wh.en  it  was  found  '(i  i:.rliiilf-  the  ultra-violet  lines  which 
were  discovered  by  Sir  William  lluggins"  in  the  photographic 
spectra  of  stars.  The  most  complete  hydrogen  spectrum  is 
that  measured  by  Evcrshcd'  in  the  llash  spectrum  observed 
di.iri;:K  a  total  solar  eclipse,  and  contains  thirty-one  hnes.  all  of 
which  a(;ree  with  considerable  accuracy  with  the  formula,  if 
the  frequency  number  n  is  cakulated  ooiKCtly  by  ledudng  the 
wave-length  to  vacuo.* 

It  is  a  characteristic  of  Balmer's  formula  that  the  frequency 
approaches  a  definite  limit  as  j  is  increased,  and  it  was  soon 
discovered  that  in  several  other  spectra  bsrides  hydregun,  seriss 
of  lines  could  be  found,  which  graduslly  come  nearer  and  nearer 
to  each  other  as  thqr  become  fainter,  and  approach  a  deinite 
limit.  Sudi  series  ought  all  to  be  capable  of  bring  lepresented 
by  a  (ofimda  resembling  that  of  Bahner,  hut  so  Air  the  tamtx 
form  of  the  series  has  not  been  established  with  certain^.  Hie 
more  important  of  the  diHeient  fonns  suggested  are  u  EoDow; 

(I)  (H.  KayHT aad  C  Range). 

(a)  n-A-j^^jji  J.  R.  Rydbeig).  

•  Bulletin  AkaJ.  St  Petersburg  (1907).  p.  159. 
« PhU.  Man.  (September,  1909).  «8,  p.  371. 

'  .!nN.  d.  Phys.  (1909)1  29,  p-  liji- 

<  .\.  S<  hiHter,  Proc.  Roy.  Soe.  (iMl),  *l,  p.  337. 

'  Phil.  Trims.  liXHo).  171.  p.  6rq. 

•  Ihid  l'lM9l\  !■):.  V"!- 

•The  table  so  corrected  will  be  found  in  C.  Baiy's  Spettrotcopy. 
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,  .       .         N       (E.  C.  Picketing,  generalUcd  by  T.  N. 

(4)  «-A-^;:pjj^^(Riu). 

^)  "=A-(,^^^^.^,.  (Hklu). 

In  all  cases  ^  represents  the  succession  of  integer  numbers. 
In  tbe  last  case  wc  must  put  (or  r  either  s  or  s+i  according 
to  the  nature  of  the  series,  as  will  be  explained  further  on.  The 
first  of  the  furoij  which  contains  three  disposable  constants  did 
good  service  in  Uw  hands  of  iheJr  authon,  but  braalcs  down  in 
inportaat  am  whcii  odd  powcn  of  s  bam  to  be  intraduccd 
bi  additioa  to  tbe  even  powers.  Hit  teoond  fonn  contains 
two  or  thiee  comlaBta  aceoiduig  aa  M  b  taken  to  bave  tbe  same 
value  for  all  elements  or  not.  Rydberg  favours  the  former 
view,  but  he  does  not  attempt  to  obtain  any  very  close  approxi- 
raaiiuu  between  the  observed  and  calculated  values  of  tlie  (re- 
qucncii  s.  Equ.ition  {  ^1,  which  F-.  C.  Pickering'  u.sed  in  a  special 
c.isf,  prL-stTi; Iv  to  l)e  rclerreil  '.o.  \v;i>  [lui  if.tn  a  niore  jjencral 
furm  by  Thiele,'  \vlu>.  liowivcr.  a^^ulIles  .\'  to  h;i\c  the  same 
value  for  all  sj)cctra,  ami  nut  <)l>tainin>;  suIIilu'iU  agreement, 
rejects  the  formula,  J.  Halm'  subsequenlly  showed  that  if 
N  may  differ  in  litTerrnt  cases,  the  equation  is  a  considerable 
improvement  on  Rydlicrg's.  It  then  possesses  four  adjustable 
constants,  and  more  can  therefore  be  expected  from  it.  All 
these  forms  are  put  into  the  shade  by  that  which  was  introduced 
by  Riti,  led  thereto  apparently  by  theoretical  considerations. 
As  be  takes  X  to  be  strictly  the  same  for  all  elements  the  equation 
.  has  only  three  dis[>osal)le  conscanls  .\,  a  and  b.  It  is  found 
to  be  very  markedly  superior  to  the  other  equationa.  lu  chief 
advantaio  Kppmt,  bowever,  iriien  tbe  HiiatimHhip  between 
dilleieHt  Mtto  «I  tbe  Mine  eteauat  b  taken  btto  accoont.  Wc 
tberefoie  timi  our  attention  to  tbb  lebtiooibip. 

In  the  case  of  those  elements  m  which  we  cau  re|»esent  the 
spectrum  most  completely  by  a  number  of  series,  it  ia  generally 
found  that  they  occur  in  groups  of  three  which  are  closely 
related  to  each  other.  They  were  called  by  H.  Kayscr  and  F. 
Tasehen  "  Haupt  scrie,"  "  isl  Nebenserie."  "  :nd  .Nebcnserie." 
which  is  commonly  translated  "  Principal  series,"  "First 
subordinate  si  ries."  '  StL-ond  subordinate  series."  These  names 
become  incorueniciU  when,  as  is  ceiurally  the  case,  each  of  the 
scries  .splits  into  groups  of  two  or  three,  and  we  have  to  speak 
of  the  second  or  third  number  of  the  or  second  subordinate 
series.  Moreover,  a  false  impression  is  conveyed  by  the  nomen- 
clature, as  the  second  subordinate  scries  is  much  more  closely 
related  to  the  principal  aeries  than  the  first  subordinate  series. 
The  present  writer,  therefore,  in  his  Theory  of  Optus,  adopted 
diflerent  names,  ami  called  ilie  series  respectively  the  "  Trunk," 
the  "  Hitain  Branch  "  and  the  "  Side  Branch,"  the  main  branch 
lidng  idcotical  with  the  second  subordinate  series;  tbe  limit  of 
tiequengr  for  high  values  of  s  b  called  tbe  "  root "  of  tbe  aeries, 
andlt  b  found  to  an  eases  that  the  two  braadica  have  a  coranon 
root «  aome  point  in  the  trunk.  Aceoitfng  to  aa  important 
law  discovered  by  Rydberg  and  shortly  aftcrwaida  indepen- 
dently by  the  writer,  the  frequency  of  the  common  root  of  the 
two  branches  is  obtained  by  subtracting  the  frequency  of  the 
root  of  the  trunk  from  that  of  it:- :>  li/.-./.'lli  il  strongest 
member.  In  the  spectra  of  th<-  .ilk.ili  nutals  each  line  of  the 
iraiik  is  a  doublet,  and  we  may  s;itak  of  a  twin  trunk  springing 
out  of  the  same  root.  In  the  sattie  spectra  the  lines  belonging 
to  the  two  branchc-s  are  also  <louliiet5.  .\ccording  to  the  above 
law  the  least  refraiigil.ilc  member  of  the  trunk  being  double, 
there  must  be  two  roots  for  the  liranches,  and  this  is  found  to 
be  the  case.  In  fact  the  lines  of  each  branch  are  also  doublets, 
with  GoramoD  difference  of  frequency.  There  are,  therefore, 
two  main  branches  and  two  side  branches,  but  tiKae  are  not 
twins  springing  out  of  the  same  root,  but  pwilM  Inanches 
springing  out  of  different  though  doaely  adjacent  roots,  it  will 
•ho  be  noticed  that  the  kaat  lefiangiUe  of  the  doubleU  of  the 

^  Aitrophyi.  Journ.  (1896),  4,  p.  3169. 

•  Ibid.  (I897j,  6.  p.  6V 

*  TiwH.  Ami.  Sac  BdaAmr^  (ises)*  4i»  P-  55i. 
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branches  must  according  to  the  above  law  correspond  to  the 
most  refrangible  of  the  doublets  of  the  trunk,  and  if  the  com- 
ponents of  the  doublets  have  different  intensities  the  stronger 
components  muitt  lie  on  diScreut  sides  in  the  trunk  and  branch 
series.  This  u  confirmed  by  observation.  Rjnilien  discovered 
a  second  relationship,  which,  boweWt  Inwivbn  Oe  assumed 
eqnathm  fonnwling  tbe  diflerent  lines,  cannot  be  teated  direct^ 
aa  kng  aa  tbeto  ctpiationa  are  only  appronmato.  On  the  other 
hand  the  Jnir,  onoe  shown  to  bold  appiiwHinMy>  My  bo  wed 
to  teat  tbe  snfEdency  of  a  particnhr  form  of  equation.  These 
forms  all  agree  in  making  the  frequency  negative  when  5  falls 
below  a  certain  value  Rydbcrg's  second  law  states  that  if 
the  main  branch  scries  is  taker,,  tin-  iiuiiierical  value  of  np-, 
corresf«)n(ling  to  s^.,  is  equal  to  the  frequency  of  the  least 
refrangible  member  of  the  trunk  series. 

The  two  laws  are  best  understood  by  putting  the  equatioaa  ia 

the  form  i;i\cn  them  by  Rydberg. 
For  the  trunk  leries  write 

»  t 

and  for  the  main  branch  scries 

n'.         1   1^ 

Here  |i,  v  and  N  are  constants,  while  s  as  before  is  an  integer 
number. 

The  difference  between  the  frequencies  of  the  roots  («■••)  b 
ghmby 

This  i.N  I  In-  fii  -.'  Liw, 

If  further  in  the  two  equations  we  put  s  =  l,  wc  obtain: 
*— **. 

This  is  the  fccond  l.aw. 

.\^  h.is  alreixly  t>een  nientioned.  the  law  is  only  verilnvi  very 
roughly,  if  Kydberg's  form  of  equation  i»  taken  a»  correctly  re- 
presenting the  series.  The  fact  that  the  addition  of  the  term  intro- 
duced Ritz  not  only  gives  a  more  satisfactory  reprewntation 
of  each  scries,  but  verifies  the  alxjv-e  relationship  with  a  mUch 
closer  degree  of  approximation,  proves  that  Kitz  !■  equation  foms 
a  marked  step  in  the  right  direction.  AocordiM  'o  him,  tlie  (olhm> 
ing  equarion^  represent  the eooaeBon  twtweca  00  lincs of  ite  thma 
related  series.  , 

Trunk  scries:  *T^-|,+^!|.t//||-i,.s+„i+j';(,.5)ip 

Main  Bnach  Serbs:  *^  -j-^-^^  "(r+a'+W 

Side  Braaeh  Serbs:  *^ - [3     i V2«p-|*+« W/jT 
liere  f  stands  (or.  aa  integer  number  banning  with  3  for  tho 
trunk  and  3  for  the  main  branch,  and  r  reprewnts  the  nuxcssioB 
of  numbers  1.5,       3*5,  Ac.  As  Riu  poiats  out.  the  first  two 
equations  appear  omy  to  be  particular  cases  of  the  Conn 

*      «  « 

in  which  *  and  r  have  the  form  given  above.   In  the  trunk  series 

J  has  the  particubr  value  1-5.  and  in  the  main  branch  series  t 
ha.s  the  particular  value  2,  but  we  should  exiKtt  a  weaker  set  of 
lines  to  exist  corre^fMincJing  to  the  trunk  scr.cs  w  ith  r-J-5  iir 
eurresponding  to  the  main  branch  series  with  and  in  (act 

a  whole  stKcession  of  such  scries.  Taking  the  Trunk  and  Main 
Branch  Series,  wc  find  they  depend  altogether  on  the  four  constant»: 
ri|,  b,  a\  fr>,  while  N  is  a  universiil  eonttant  identical  with  that 
dedueeil  from  the  hydrogen  ocries.  A*  an  omtmpU  of  the  accuracy 
f>l>t.-tine<l  we  cive  in  the  following  Table  tbe  finiRs  for  potaanum. 
The  lines  ol  the  trunk  scries  are  double  but  forwosabe  Of  shortness 
tbe  ieaxt  refrangible  component  is  liere  omitted. 

Tjliirlioai !»/ riibiii'asi. 


Trunk  Serici. 

Main  Brandi. 

Side  Branch. 

S 

n 

d 

r 

n 

A 

f 
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SPECTROSCOPY 


W.  M.  Hicks*  ha«  modified  Rydberg'«  equation  in  a  way  similar 
to  tliat  of  Ritt  M  (bowii  by  (s)  aoove.  Thi»  form  has  the  advania^ie 
that  the  consunt*  of  the  equation  when  applietl  to  the  ipectra  uf 
the  alkali  metals  show  marked  rceularitii-s.  The  most  extensive 
teries  which  has  yet  been  obscr\'cd  is  that  of  the  trunk  aeries  of 
■odium  when  it  it  obtcfwcd  aa  an  atieocpdon  ipaetiums  R.  W. 
Wood  ha*  in  that  cue  aMiuwd  m  mmy  n  so  met  luilontit  to 
this  scries. 

The  dilTemit  Mrie*  haw  oertatn  dniMtcriidcs  which  they  teen 
to  maintain  wfawmr  thm  have  been  obtained.  Thui  the  trunk 
•eriea  foneiltt  of  Wvtm  which  are  easily  reversed  while  those  of  the 
•ide  blMch  are  nebnlous.  The  lines  of  the  trunk  seem  to  appear 
at  lower  tpmptTaturM,  which  may  account  for  the  fact  that  it  can 
be  ol>M.Tvi-il  ,1-.  ilisurplidii  lini-s.  If  we  compare  toRcther  the 
spectra  of  the  alkali  metals,  ne  find  that  the  doublets  of  the 
bnndi  lerieB  tenuBM  mote  and  roorr  as  the  wave>leagth  incraases. 
Roughly  spcakiDK  the  difference  in  frequency  is  praportional  to 
the  square  of  the  atomic  wii.;ht.  Taking  soJium  ami  lithium  we 
find  in  this  way  that  th<-  lithium  lines  ought  to  l>c  <|.  luhli  apd  wjui- 
ratetl  by  '7  A.  'I'hcy  have  not,  however,  so  far  as  wc  know,  bctn 
lesolviMl.  The  roots  of  thv  thnv  >«ries  have  frequencies  which 
diminish  ftN  tlic  atomic  weight  increases,  but  not  according  to  any 
simple  1,1". 

In  the-  c.j^i.  i  f  other  metallic  groups  similar  ncriei*  have  al«i  Ixi-n 
found,  but  wlilk  in  the  case  of  the  alkali  g;roiiii  nearly  the  %vhi>le 
spectrum  is  rfprcs*'ntc<l  In  '.l.i  cnmbineiJ  set  of  three  series,  '^iirli 
is  not  the  case  with  other  metals.  The  spectra  of  magnesium, 
calcium,  zinc,  cadmium  and  mercury,  give  the  two  biancn  series, 
and  each  serie*  it  repeated  three  tiroes  with  constant  diffcfcncc 
of  frequency.  In  thne  elements  the  doublets  of  the  alkali  ^series 
are  therefore  replaced  by  triplets.  Strontium  al»o  givea  triplett, 
but  only  the  side  branch  scrie-^  has  l«-en  ril>ser\ed.  In  the  !«pcrtrum 
tiarium  no  j<t,l'S  ban  yut  been  rei  n^-rii^efl  The  siH.i"trum  of 
helium  has  been  very'  carefully  studied  bj.-  Runge  and  Paschcn, 
All  It*  lines  arrange  tnemwivca  in  two  families  of  scries,  in  other 
wofd*,  the  spectrum  loollB  like  that  of  the  superposition  of  two 
spectra  Mmilir  to  ihoee  presented  by  the  alkali  metals.  Each 
family  ctjnsists  of  the  tfUnk,  main  branch  and  ^ille  branch.  The 
conrhision  which  waK  originally  drawn  from  this  fact  that  helium 
i»  a  mixture  of  two  ^aK's  has  not  liccn  confifOUd,  M  OM  c(  the 
spectra  of  oxygen  is  similarly  constituted, 

W«  must  refer  to  Kayser  and  Rungc's  Ilandbuth  for  further 
Hfttf'Pi  as  well  as  for  informatian  on  other  spertra  siH-h  as  thr>sr  of 
tSwer,  thallium,  indium  and  manganeM-.  in  whii  h  series  lines  have 

been  lou:  <■ 

Before  leaving  the  subject,  we  return  for  a  moment  to  the  spectrum 
of  hydrogen,  la  1896.  Profetaor  E.  C.  Pickering  discovered  in 
the  atructnm  of  the  star  {  Puppis  a  series  of  line*  which  showtnl 
a  imaarkabk  iimilarity  to  that  of  hydrogen  having  the  same  root. 
Kayser  on  eaamining  the  spectrum  recognized  the  f.-ict  that  the 
two  scries  were  related  to  each  other  like  the  two  bramh  x'riex. 
and  this  was  ^ub^^iiuenily  confirnud.  If  wc  compare  Balmer's 
formula  with  the  general  equation  of  Kiiz,  wc  find  that  the  two 
can  be  nade  to  agree  if  the  opdiaaiy  kydnwen  spectrum  ia  that  of 
tbe  ride  fanadi  emee  and  the  conetante  h.  t  and  4  are  all  put 
equal  to  wtm.  In  thnt  caie  the  mala  bnack  fe  found  to  repceKnt 
th«  naw  series  if  a*  and    an  abo  put  eq  tial  to  wro,  to  tiiat 

M5r   4  ? 

whcter  takes  tuooceiively  the  valueti>5,9-s»3-S>  A  knowladBe  of 
the  coMtante  now  detniiMnet  the  tnnfc  Mfin.  which  ehouid  be 


The  least  reffangifaie  of  the  Tines  of  this  srries  should  have  a  wavc- 
linKih  4687-n,  and  a  strong  line  of  this  wave-length  has  ind(-e<l 
Uvn  found  in  the  spectra  of  slar^  which  arc  made  up  of  bripht 
lines,  as  al.so  in  the  .^ik,  n.i  ,,\  -*imi  lu  l.ul.ie  It  -^eiii-i  remarkaljlc. 
however,  that  we  should  not  have  sui  rii'<le<I  >rt  in  reproducing  in 
the  I  Ui.T.it.  n  the  trunk  and  main  bninrh  «( the  hydrotcn  IpeCtfUm, 
if  the  ^i.^ctra  In  question  really  belong  tu  hydrogen. 

Considering  the  complexity  of  the  subject  it  i.s  rvot  surprising 
that  the  cfiorta  to  connect  theoretically  the  possible  periods 
of  the  atom  ooniideml  as  a  vibrating  system  have  met  with  no 
Gomiderable  succewi.  Two  methods  of  investigation  are  avail- 
aUn.  The  one  cndcavuuni  to  determine  the  conditions,  which 
are  omsistent  with  oui  knowledge  of  atomic  constitution  derived 
fraa  other  ■mncca,  and  lead  to  qrttems  of  vibration  similar  to 
those  o(  the  actual  atom.  We  miiiht  then  hope  to  particalarize 
or  modify  these  coodltionB  so  ts  to  put  them  into  more  complete 
agicemcai.  An  attempt  in  that  dbectloo  has  been  made  with 
paitial  mccess  by  J.  H.  Jeans,*  who  showed  that  a  shdMIke 
COnttitUtkm  of  the  atom,  the  shells  In-ing  electrical^  duurfedf 
•  Proc.  Roy.  Soc.  (1909).  83,  p.  326  (abstract). 

■  mL  Jufi  dvoi).  a,  p.  4at. 


would  lead  to  interns  of  periods  not  unlike  thoee  of  a  series  of 
lines  stjch  as  b  given  by  observation.  The  other  method  atarta 
from  the  observed  values  of  the  periods,  and  establishes  a  differ- 
cntial  equation  from  which  these  periods  may  be  derived.  Tfaii 
is  done  in  the  hope  that  some  thsoiclioJ  ftmnitolon  nay  then 
be  found  for  the  tqinthMi.  Tht  pimcr  In  tUt  dbection  k  S. 
Rlecke,*  who  deduced  »  difsMntbl  cquatioo  of  the  loth  order. 
Riu  in  the  paper  alreai^  mentioned  foUowa  in  the  fiwrtstcpB  ol 
Riedte  and  ciabontca  tiw  argument.  On  the  whole  it  seems 
probable  that  the  system  of  moving  dectrons,  which  according 
to  a  modern  theory  constitute  the  atom,  is  not  <lircctly  con- 
cerned in  Ihcrm.il  radiation  which  would  rather  he  due  to  a  few 
more  loosely  cotuiecie^l  eUxtrons  hanging  on  to  the  atom. 
The  diflicuily  that  a  liun'.btr  of  spictroscopie  lines  seem  to 
involve  at  leab.t  an  equal  nunila-r  of  electrons  m.i','  \.v  Rot  over 
by  imaslnins  that  the  atom  ma\  pri-s<-nt  several  [Xjsitions  of 
equilibrium  Ui  the  electron,  which  it  may  occupy  in  turn.  A 
collision  may  l>c  able  to  throw  the  electrons  from  one  of  these 
positions  to  another.  .According  to  this  view  the  diflFcTcnt 
lines  arc  given  out  by  different  molecules,  and  we  should  have  to 
take  averages  over  a  number  of  mnlxilllta  to  obtain  the  complete 
.spectrum  just  .15  wc  now  take  averages  of  energy  to  obtain  the 
temperature.*  If  it  should  be  confirmed  thai  the  period  called 
N  in  tlie  above  investigation  is  the  samo  ior  all  detnants,  ft  must 
be  faitimatcly  connected  with  the  attuctufa  of  tlw  dectnm. 
At  preaent  the  quantity  ot  electiidty  it  canks»  «mI  also  its  mass, 
may  be  detenained,  and  we  can  thmfore  derive  imita  of  length 
and  of  mass  fann  vttt  alectcical  aeaaumaiiiti.  Tlie  qtiutity 
\  may  serve  to  fix  the  third  fundamental  nidt.  One  ftnther 
|M)int  deserves  notice.  Lord  Rayleigh,'  who  has  also  in- 
vestigated vibrating  systems  givtnR  scries  of  lines  approaching 
a  definite  limit  of  "  r<KiI.'"  rem;irks  that  by  dytiar;jiial  rea.sotiing 
we  arc  alu;vys  led  to  equallons  K'^inR  'he  square  (jf  the  jH-riod 
and  not  the  period,  while  in  the  equation  reprc-senling  sjitxtral 
series  the  .simplest  results  .arc  obtainc-ci  for  the  first  power  of  the 
period.  Now  it  follows  from  Rydberg's  scxond  law  put  on  a 
more  .accurate  b.osis  by  RItz  that  in  one  case  at  any  rale  a  ntgii- 
lirc  period  has  reality  and  must  be  interpreted  just  as  if  it  were 
positive.  This  looks  indeed  .as  if  the  square  of  the  period  were 
the  determining  quantity. 

9.  DistribtUion  o[  Fre^ueneUs  in  Band  Sptclra.—ln  many  casci 
the  spectra  of  molecules  consist  of  lines  so  ckuely  rtilcd  together 
in  groups  as  to  give  the  appearance  of  oontinuous  bands  unk  il 
high  resolving  powers  are  employed.  Sndl  ^ectra  aeeu  lo  be 
charactedstk  of  complex  molecnlar  atractwck  aa  they  appear 
when  oompounda  are  raised  to  incandescence  withont  deoocn- 
portion,  or  when  we  oamfaie  the  abamptloB  apeetnot  vapoiBS 
sudi  as  iodine  and  bromine  and  other  cases  wbere  we  know  that 
the  molecule  consists  of  nwre  than  one  atom.  The  bands 
often  appear  in  groups,  and  such  spectra  containing  groups  of 
bands  when  viewed  through  small  spectroscojKS  sometimes 
give  the  appearance  of  the  flutings  of  columns.  Hence  the  name 
■'  fluted  si>eclra,"  which  is  sometimes  applied.  Kach  hand, 
as  h.as  been  st.ated,  is  made  up  of  lines  inilicating  highly  homo- 
gencciu.s  vibrations.  .\  sxstematic  study  of  the  distribution 
of  frequencies  in  these  Ijaiid^  was  first  made  by  H.  Deslandrcs,* 

who  found  that  the  suc(c^'.:ve  diffcrenoca  in  the  freqiiendea 

formcil  an  arithmetical  jirofrres.sion. 
It  J  represents  the  -<  rn-  uf  integer  nnndiers  the  distribution 

of  Ircquency  may  tx   n  |  k  ni  iited  by 

n  -  C  -i-  Hi«, 

will  rr  ("  and  B  are  constants.  The  brightest  line,  for  which  s-o. 
is  I'lil  '  f.c  "head"  ol  the  band;  and  as  j  increase^  the  line* 
dunuush  HI  intensity.  1  he  Itand  l.ulea  towards  the  red  or  violet 
according  as  .\  is  positive  or  negative,  and  the  appe-tranoe  it  tome, 
times  complicated  by  the  fact  thiit  sj'veral  sets  of  lines  start  from 
idi-miral  or  <  ln.^  lN  p.ljninin^  heads.  The  equation  which  expiessed 
"  l>e-landres'  law  "  w.i,  ..nly  given  by  its  author  as  an  approximate 
one.  The  careful  measurements  of  Kayser  and  Runge  oif  Inc  carbon 
^    *^     that  the  suci-essive  differences  in  Ihs  freoqendes  do 


•  DnuU's  Annalen  (1900),  t,  p.  399. 
'  NaluTf  (1895I.  51,  p.  29  ^. 
»P*tf.i#«g.  (l897)j44.p.356.  _ 

*  Comflu  Hodnt  (ins),  100,  |k  lagfi. 
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not  quite  keep  up  with  the  matheinatkal  exprrasion  hut  tend  to 
become  more  equal.    The  distances  betwcca  tin-  twu  6nt  liBM  it 
A,  and  '» tmaU  compared  with  the  frequency  itaeli,  which  {■  Bi 
If  tUi  b  the  emit  b  obviaw  that  an  M|uslda  «f  tlw  fm 


doea,  for  amall  valuca  of  f, 
aquatioB,  a  repreaentiiig  a 

unity.  If  we  wish  to  be 
DcsianUres'  law  as  a  correct 
« is  Knaii,  we  may  write 

»-A- 


tdentkal  with  Deftlandres' 
it  btue  compared  with 
while  still  adhering  to 
of  the' 


N 


where  it  U  an  additional  rnnstant. 

\Vc  have  now  ntluccd  the  law  for  the  bands  to  a  form  which  we 
have  found  applieal)le  to  a  stoics  o(  Vitu  r^,  liiu  with  thisi  iniixmatic 
difference  that  w  hile  a  in  the  case  of  hne  s)xxtni  is  a  sniiill  curn  rti\  u 
ti  iis),  i:  iiinv  liiriiis  \\ti;  <  i>iif<i,iiu  oil  which  .\n  c^tcntLd  fartur  in  iUl' 
appearance  uf  the  band  dciiends.  Halm,^  to  wliom  we  owe  a 
cardul  comparitoa  of  the  aoove  equation  with  the  observed  fre- 
quendea  in  a  great  number  of  spectra,  attached  ^Inps  too  much 
weight  to  the  fact  that  it  ia  capable  of  repreeenting  both  line  and 
bond  apectia.  It  b  no  doubt  important  to  rocognize  that  the  two 
tj'pes  of  spt-i  tm  Mt-m  to  represent  two  extreme  ca*cs  of  one  formula, 
tne  siKnificar.t  il::fir< mi!  1m  in^;  th.it  in  the  line  ispcctnim  the  liivtiiii-. c 
between  lines  diminishes  as  wc  recede  fron>  the  head,  while  in  the 
case  of  the  band  it  increaaea,  at  any  rate  to  begin  with.  But,  on 
the  other  hand,  no  one  prcteflds  to  have  found  the  rigorous  expreaaion 
for  the  law,  and  the  appropnate  approximatiaa  may  take  quite 
different  forms  when  constants  which  are  hfge  in  one  case  are  rniall 
in  the  other.  It  would  not  therefore  Ix-  correct  to  push  this  aifree- 
nent  against  Kitz's  expression  which  is  i.^t  .ippUi  abli'  to  Uinils. 

A  discussion  of  band  spectra  on  a  very  broad  basis  was  given 
by  TUete,*  who  recommenda  •  facnula 

when  S  aa  before  represents  the  integer  numbers  and  the  other 
quaillilies  involved  are  constant*.  If  f  =  i.  we  obtain  I'lrltprine's 
equation,  which  is  the  one  advocated  by  Halm.  Equations  of  this 
form  have  received  a  slrikii^  observation.il  vrritiialion  in  sd  far 
as  they  predict  a  tail  or  root  towjirds  which  the  lines  ultimately 
tend  when  s  is  iiicreust'd  indefinitely.  This  fart  bri<l(;cs  over  the 
distinction  between  the  band  and  line  spectra.  The  distance 
between  tlie  Unet  meaaured  on  the  frequency  acale  does  not,  accord- 
ing to  tlie  eqtmtion,  increaae  indcfinitdy  from  the  head  downwards, 
but  has  ft  maximum  which,  in  Fklcering's  form  as  written  ahov-e, 
is  reached  when  (s-f  ttf^^ia.  TUm  gives  a  real  value  for  s 
only  when  a  is  positive.  If  a  is  negative  the  frequency  passes 
through  infinity  antl  the  maximum  distance  between  the  lines 
occur»  there.  If  wc  only  a.s»iirn  poiutive  value*  to  n  and  a,  the  hand 
fades  away  from  the  head,  the  lines  at  first  increasing  in  distance. 
It  appears  from  the  observations  of  A.  S.  King,*  that  in  the  case 
of  the  aixalled  spectrum  of  c>'anngcn  these  tans  can  be  observed. 
If  a  negative  value  of  the  frequency  is  admitted,  more  complicated 
effects  may  be  prcli:  ted.  A  l«rui  mifjht  in  that  case  fade  away 
ti>w.ircl-<  /t  ru  1 1  m;  :i- 111  ii  ^,  and  as  .t  inrre.ises,  return  anain  from 
infinity  with  ihmiru^hiiig  distances,  the  he, id  ami  the  tail  jxiinting 
in  the  same  direc  tion;  or  with  a  (U:-i  m  \,iliie  of  cnn-.tant>  a 
band  might  fade  away  towards  infinite  frequencies,  then  return 
through  the  whole  range  of  the  qMCtrum  to  aera  frequendes,  and 
once  more  return  with  Its  tail  near  its  head.  The  same  hand  may 
therefore  cross  its  own  head  on  the  return  journey.  If  we  adopt 
Thiele's  view  that  each  band  is  accompanied  by  a  second  branch 
for  which  I  baa  Mgative  values  the  complicauon  ia  ittll  further 
increased,  but  than  doBB  Mt  aaom  to  be  anfciwH-  naaoa  to  adopt 
this  view. 

sa  Effects  of  Varybii  Fkyticd  CoiMUms.—TlM  tuae  ipectimn 
may  show  diffcrwim  according  to  tlw  pliyaical  oooditloiis 
under  which  the  body  emitting  the  spectrum  is  placed.  The 

main  effects  wc  have  to  duicus-s  arc  (i)  a  symnctrical  widening, 

(2)  a  shift  of  wavc-lcngth,  which  when  it  accompanies  expansion 
in  both  directions  may  appear  as  an  unsymraetrical  widcnillg, 

(3)  a  change  in  the  relative  intensities  of  the  lines. 

As  typical  examples  illurstrating  the  facts  to  be  explained, 
the  following  may  be  mentioned,  (a)  When  a  sodium  salt  is 
placed  in  a  Bunsen  btimer  in  sufficient  quantity,  the  yellow  lines 
■le  widened.  When  the  amonot  of  himhwui  matter  is  amaU  the 
Bnti  remain  narrow,  (fr)  If  a  spark  be  lent  throogh  a  FMcker 
tube  containing  hydrogen  the  tines  are  wideaedm^ienfliepnMUn 

»  Trans  Roy.  Soe.  Ed\n  (1905),  41,  pb  HI. 

»  Asiropkys.  Journ.  (1897),  6,  p»69;  iWjSi,     p.  I. 

•  ibid.  (1901),  14.  p.  333. 


ii  increased,  {c)  Under  moderate  pressures  the  lines  of  hydrogen 
may  be  widened  by  powerful  sparks  takcit  from  a  condenser. 
(4)  If  >i  spark  be  taken  from  an  electric  condenser  through 
air,  both  the  lines  of  o.xj'gen  and  nitrogen  are  wide  comparct! 
with  what  they  would  be  at  low  pressures.  But  a  mixture  of 
nitrogen  and  ox>'gen  containing  only  little  nitrogen  will  show 
the  nitrogen  lines  narrow  and  simtlariy  narrow  oxygen  lines 
may  be  obtained  if  the  quantity  of  onygea  is  reduced,  (e)  Ii 
a  qiatlt  be  talwn  from  «  lohitfon  of  «  salt,  94.  BCUum,  dm 
relative  iateBsitiea  of  the  lines  am  different  according  aa  tlw 
aototioQ  ts  coacentiaied  or  dilate^  ifi  The  rdative  intenaity 
of  lines  in  the  spaik  taken  from  metallic  iSolcs  may  be  altered 
by  the  in.Heriion  of  greater  or  smaller  capacities,  similarly  the 
relative  intensities  are  different  in  arc  and  spark  spectra,  (j) 
Incrc.i-scd  pressure  nearly  always  diminishes  the  frequency 
of  vil  r.it ioi.,  but  this  effect  is  generally  of  a  smaller  order  of 
magnitude  than  the  widening  which  takes  place  in  the  other 
cases.  In  investigating  the  efiecta  of  mixture  on  the  widening 
of  lines  in  absorption  spectrum,  R.  W.  Wood  discovered  some 
interesting  effects.  Tlie  cidmfami  line  liaving  a  wave-length 
of  aaU  A  braadena  by  picsBUie  eqoally  ia  both  directions, 
but  If  mercury  be  added  the  broadening  ia  mne  marlced  on  the 
less  refrangible  side. 

The  discussion  as  to  the  causes  of  this  widening  has  turned 
a  good  deal  on  the  <iuestion  whether  it  is  pr-rKirily  due  to  changes 
of  (lensily,  pressure  or  tempcralure.  but  some  confusion  has 
been  caused  t)v  '.he  want  of  proper  drtmilion  of  terms.  For  the 
cause  of  this  the  writer  of  the  present  article  is  jointly  with  others 
at  any  rate  partly  rcs[>onsible,  and  clearness  of  ideas  can  only 
be  re-esublishcd  by  investigating  the  mechanical  causes  of  the 
effect  rather  than  by  applyiag  tenBS  wllidl  ttSot  t»  a  diffeicat 
order  of  physical  oonoeptioai. 

The  facu,  as  quoted,  point  to  (be  doeeMU  of  the  packing  of 
molecules  as  the  factor  which  always  accompanies  and  perhaps 
causes  the  widening  of  lines.  But  is  this  alone  sufficient  to 
justify  us  in  assigning  the  wi.lrniiiK  to  increa.sed  density? 
Increased  density  at  the  s,irac  temperature  means  in  the  first 
place  a  reduction  of  the  average  distance  between  the  molc- 
cides,  but  it  means  also  a  reduction  in  the  mean  free  path  and 
an  increase  in  the  nnmbcr  of  impacts.  Tlie  question  is:  which 
of  tltese  three  factors  is  significant  in  the  explanation  of  tlie 
widening?  If  it  is  the  average  distance  irrespective  of  length 
of  path  and  of  number  of  impact*  we  should  be  justified  in  a»- 
crilnng  effect  to  density,  bat  if  h  is  the  nunher  «f  bnpacta 
it  would  be  more  reasonable  to  ascribe  it  to  pressure.  The 
question  could  not  be  settled  by  experiments  made  at  the  same 
tempcr.it -.ire,  and  if  the  tc:Ti[icr.aturc  Is  altered  the  question  is 
complicated  by  the  distinct  ion  which  wouhl  probably  have  to 
be  drawn  between  the  number  of  collisions  and  their  intensity. 
Experimentally  we  should  be  confined  to  a  strict  investigation 
of  absorption  spectra,  because  in  the  electric  discharge  tempera- 
ture has  no  definite  meaning,  and  variations  of  pressure  and 
density  are  not  eaaify  measured. 

Assummg  ior  a  inoinaiit  the  change  to  be  one  of  deniity  and 
leaving  out  of  aoooaat  the  piLmuui  diift,  the  calea  («)  and  (/) 
point  to  the  fact  that  it  is  the  daeenem  of  packing  of  jinffar 
moleailes  which  is  effective,  e.t>.  thenumher  of  ox>'gen  molecolee 
per  cubic  centimetre  ilcliriTiines  the  width  of  the  oxygen  lines, 
though  nitrogen  moliMuU-s  may  be  mixed  with  them  without 
materially  affecting  the  appearance.  Exfieriment  (c)  is,  however, 
generally  taken  to  mean  that  this  closeness  of  packing  cannot 
ho  the  sole  determining  cause,  for  it  is  arf!L;Ld  that  if  ;i  c'.oscd 
vacuum  tube  can  show  both  wide  and  narrow  lines  according 
to  the  mode  of  dischaige,  deaaity  alone  cannot  account  for 
the  change.  But  thia  atgancnt  la  not  condusive,  for  thon^ 
the  total  number  of  byJwgea  maleaika  la  fixed  when  the  gas 
is  endoeed,  yet  the  mmiier  ol  hnnlnons  noleoilea  may  vary 
T^th  the  condition.  Those  that  are  not  Iwttiaoas  may,  if 
they  <!o  no'  contain  t!ie  siirne  vibratinj:  system,  behave  like 
inert  molecules.  When  aa  electric  current  irom  a  battery  is 
sent  through  a  tube  containing  hydrogen,  increase  of  current 
simply  means  increase  in  the  number  of  ions  wtiich  take  part 
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in  the  discharge,  except  within  the  region  of  the  kathode  glow. 
Each  molecule  need  not  radiate  with  increased  energy,  but  the 
more  biilliaat  emiauoa  of  light  may  be  due  to  the  greater 
numlNr  oi  pgrtidet  fanning  similar  vibrating  systems. 

Vfhtn  we  oomp«n  together  eloctric  discharges  the  intensity 
of  which  is  altend  by  varying  the  capacity,  we  are  unable  to 
form  an  opinioB  as  to  wbetfaier  the  stbcts  ohwivad  an  due  to 
changes  In  tin  dtoritar  tt  the  lumittwie  miterial  or  changes  of 
temperature^  bat  the  esperiawnta  of  Sir  WilUam  and  Lady 
Huggins'  with  the  iptTlr™  of  dkhim  are  significant  in 
suggesting  that  it  is  really  the  density  which  is  also  the  deter- 
mining factor  in  cases  where  difierent  concentrations  and  different 
spark  discharges  produce  a  cheoge  m  the  niattve  utemities 

of  diffcrcnl  lines. 

The  widening  of  lines  does  not  lend  itself  easily  to  accurate 
raeasurements;  more  precise  numerical  data  arc  obtainable  by 
the  study  of  the  displat  cmcnts  consequent  on  increAsed  density 
which  were  discovered  and  studied  by  W.  J.  Humphreys  and 
J.  F.  Mohler.  In  the  original  experimeuis'  the  pressures  could  , 
only  be  increased  to  15  atmospheres,  but  in  a  more  recent  work 
Hiunphreys,*  and  independently  Dufiicld,  were  able  to  use 
pressures  up  to  100  atmospheres.  The  change  of  frequency 
(M  for  a  scries  of  lines  which  behave  similarly  is  approximately 
pnportional  to  the  frequency  (n)  so  that  we  can  take  the  fraction 
dittm  as  a  nwanie  of  the  shift.  It  is  found  that  the  Uncs  of 
the  aame  deaMtt  do  not  all  show  the  same  shift,  thus  the 
cahann  Ibe  at  41*9  is  dimlaced  by  0-4  A  by  leo  atmoepheres 
pteasure,  wfaik  the  H  and  K  lines  are  only  diytoted  through 
about  half  that  amoont.  DafBdd  finds  that  the  iron  lines 
divide  themselves  into  three  groups  with  pressure  shifts  which 
are  approximately  in  the  ratio  1:2:4.  Curiously  enough  this 
is  also  approximately  the  rr-.-ki  of  thi-  di^plui  i.-ments  found  by 
Humphreys  in  the  truuk  series,  the  sale  bnim  h  axiil  main  branch 
in  the  order  named,  in  cases  where  these  displacements  have 
been  measured.  It  was  believed  that  band  spectra  did  not 
show  any  pressure  shift,  until  A.  Dufour'  discovered  that  the 
lines  into  which  the  band  spectra  of  the  fluorides  of  the  alkaline 
earths  may  be  xaolved  widen  towaids  the  led  iradcr  incnpsed 
pressure. 

Let  us  now  consider  the  causes  which  may  affect  the  homo- 
geneity  of  radiation.  We  have  first  the  Doppler  effect,  which, 
according  to  Michdsen's  experiment,  is  t)ic  duel  cause  of  the 
limit  at  very  low  pressures,  but  it  is  too  small  to  account  for  the 
widening  which  is  now  under  diacuasioo.  We  have  further  to 
consider  the  possibOily  of  sudden  ehaages  of  pluase  during  un 
enconater  between  two  Mefccufcs,  aad  we  can  easily  fonn  an 
estiniata  <rf  tba  aaMNtt  of  aoMintt  widenbit  dae  to  tbb  cause. 
It  is  fieuid  to  be  apptcciable  but  smaller  tlun  the  observed 
effects. 

Shortly  after  the  discovery  of  pressure  shifts  A.  Schuster' 
SUgges'f  l  th.it  the  proximity  of  molecules  vibrating  in  the  s;une 
period  mi^ht  be  the  lause  of  the  diminishixi  frequency,  and 
suggested  that  according  to  this  view  the  shifts  would  be  similar 
if  the  increase  of  density  were  produced  by  the  presenie  of 
molecules  of  a  dilierenl  kind  from  those  whose  lines  arc  beinR 
exiimine-d.  Thous;h  tliere  is  no  ab^ioluiely  conclusive  evidence, 
no  experiment-s  hit  herlo  have  given  any  indication  that  the  nature 
of  the  Kas  producing  the  pressure  has  any  effect  on  the  amount 
of  shift.  G.  F.  Fitzgerald*  suggested  as  an  alternative  explana- 
tion the  change  of  inductive  capacity  of  the  medium  due  to 
increased  density.  J.  Larmor'  devdo^ed  Uie  same  idea,  and 
anived  by  a  very  simple  method  at  an  appnahnatioa  estimate 
of  the  sUft  to  be  eipected. 

If  the  medium  which  contains  the  vibration  Is  divided  into  a 
■phcre  equal  to  k  times  the  molecular  vibration  outiide  of  which 
tne  efiects  of  these  molecules  may  be  averaged  up,  so  tiiat  its 

»  Free.  Jtoy.  Soe.  (1897).  6«.  p.  433- 
»  Atlrophys.  Jown.  (1876),  3,  p.  II4. 

•  Ibid.  (1907).  26,  p.  18. 

•  Complet  rendus  (tc^>8).  146,  pp.  llS,  139. 
»  Astrophys.  Journ.  ( 1 8<)6),  J,  p.  Sge, 

•  ibid.  (1897).  5,  p.  aio. 

'  Ibid.  (i9>7)>  36,  pi  ISO. 


inductive  capacity  may  be  considered  uniform  and  equal  to  K, 
the  frequiMy  of  dM  vibration  ta  iocreaied  in  the  ratio  of  the 
square  root  of. I  — -K"')  to  1.  Here  n  represents  an 
integer  which  is  3  if  the  vif>ration  is  a  simple  doublet,  but  nay 
have  a  higher  imeger  value.  If  K  has  a  value  nearly  equal  to 
unity,  the  i)res,iure  shift  is  }Jt~'""(K"'  —  i},  and  it  is  significant 
that  for  dilTiTL-i-.t  vjlucb  of  «,  iho  !,hi(i--<  .sliould  be  in  geometric 
ratio,  because  as  stated  above,  the  ratio  occurring  in  the  amounu 
otoerved  with  daflerent  lines  of  the  ansae  etancnt  are  as  i  :  3  : 4. 
The  question  is  complicated  by  the  Cict  that  in  the  cases  which  have 
been  obsers-ed,  the  Krcatcr  portion  of  the  WftT'l'i'  vapour  vibiatcs 
in  an  atmosphere  of  similar  molecules,  and  the  Static  energy  of  ike 
field  is  determined  b>'  the  value  of  K  a)>plic;tble  to  the  particular 
frequency.  It  would  ihureforc  sirm  to  lie  mi>re  apprniTi.it*  to 
replace  t  —  K~'  by  iji'  —  where  /i  is  the  refractive  index: 

but  thin  ex|)rexsii>n  involves  the  wave  prtrpaeation  for  pirislii 
coinciding  with  free  iieriods  of  the  raolccul».  Cuite  to  and  on  either 
side  of  the  absorptive  band  u'  has  lar^e  pi>~.iti\<-  and  nc>:ritivc 
values,  and  if  the  ali-ivc  e.\prc.---.inn  rvin.iir'.i  curnT!  tfir  fh.ii'.f  "I 
frequency  would,  close  to  the  cintre  ol  aliMirjuion.  I>e  ik"-"*', 
which  for  «»3  and  t^io  i.i  i  jooo,  or  500  times  greater  than  thr 
observed  shifts,  but  thi.*  represents  now  the  maximum  displacement 
anil  not  the  displacement  of  the  most  intense  portion  of  the  n«&> 
tion.  There  te  a  region  within  the  band  where  |i  o,  and  tha 
would  an  infinite  shift  in  the  opposite  dinetinn.  We  then- 
fore  should  exix«  a  bind  in  place  i.it  the  liiir.  w  -n  f.  is  the  case, 
but  our  calculatian  is  not  able  to  give  the  displacement  of  the 
most  intense  poRion,  which  is  wiat  we  tcquirs  for  CDmpaiiaon with 
experiment. 

The  effects  of  resonance  have  been  studied  theoretically  by 
Prince  Galitzin '  and  later  by  V.  \V.  Ekman.»  The  latter 
obtains  results  indicating  no  displacement  but  a  widening. 
He  concludes  an  interesting  and  important  investigation  by 
giving  reasons  for  believing  that  the  centre  of  a  widened  line 
radiates  with  smaller  energy  than  the  adjacent  parts.  Hence 
the  apiKirent  tevemls  SO  frequently  observed  in  the  centre  of  a 
widened  line  may  not  be  reversals  at  all  but  due  to  a  reduction 
in  luminosity.  Elunan  quotes  in  support  an  observation  due 
to  C  A.  Young,  acoocding  to  which  the  dazk  line  observed  ia 
the  centre  of  each  onmponeBt  of  the  sodtvm  doublet  in  a 
BuiiseDb«inwris*«iK^vimrto«BdiBdoB  fil^^  tt 
should  not  be  dlfliettlt  to  dedde  whether  the  icvnaab  are  red 
or  fictitious. 

Leaving  the  consideration  of  radical  changes  of  a  vibrating 
system  out  of  account  for  the  present,  the  minor  differences 
which  have  been  observed  in  tlie  appearances  of  spectra  under 
different  sparking  conditions  are  probably  to  a  large  extent  due 
to  differences  in  the  quantities  of  material  examined,  though 
temperature  must  alter  the  viok-ni-e  of  the  imparl  arjd  thirc 
is  a  possible  effect  due  to  a  dillcreuce  in  the  inipact  according 
as  the  viljrating  sy.stem  coUidca  with  an  dectfou  OT  with  a  faody 
of  atomic  dimensions. 

.\.  Schuster  and  G.  A.  Hemsalech  have  oliaerved  that  the 
insertion  of  a  self-induction  in  a  condenser  discharge  almost 
entirely  obliterates  the  air  lines,  and  the  same  effect  is  produced 
by  diminishing  the  spark  gap  sufficiently.  The  ei^nation  of 
these  facts  presents  no  difficulty,  inasmucb  as  dming  the  sudden 
discharge  lAidi  takes  phce  in  the  abseooe  of  a  sdl^jndnctiga, 
the  metsUic  molecules  have  not  suffident  timetodlftise  thiou^ 
the  spark  gap;  hence  the  discharge  is  carried  by  the  gas  in 
which  it  takes  place.  When,  however,  the  time  of  discharge  is 
lengthened,  the  conditions  of  the  arc  arc  more  nearly 
approached.  When  the  spark  gap  is  small,  the  sudden 
evaporation  of  the  metal  has  a  better  chance  of  hllinR  the 
interval  between  the  fxjles,  even  without  the  introduction  of  a 
self-induction. 

Enharxed  lines  are  lines  which  appear  chiefly  near  the  jx>le 
when  strcmg  spark  discharjfes  arc  used.  Their  presence  indicates 
the  characteristic  difference  between  the  spark  and  the  arc. 
The  name  is  due  to  Sir  Norman  Lockyer,  wlio  has  studied  these 
lines  and  drawn  the  attention  of  astronomers  to  their  impor- 
tance in  interpreting  stellar  sptectra.  These  lines  in  the  case 
of  the  aparit  cannot  be  due  entirely  to  the  increased  mass  of 
vapour  near  the  poles,  but  faidicate  a  led  chanfe  of  vednun 
probably  connected  with  a  higher  temperature. 

•  Wied.  Ann.  (1895).  56,  p.  7a. 

*  ilNM.  d.  Pkyt.  (1907),  24,  p.  sao. 
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have  iiir;;:;\jrtd  the  velocity  with  which  the  luminous  molecules 
an-  [iroiLvtLci  !rora  metallic  poles  when  a  strong  si>ark  is  [xisied 
through  the  air  interval  which  separates  the  polca.  The  method 
adopted  consisted  in  photographing  the  spectrum  on  a  fihn 
which  was  lupt  in  rapid  motion  by  being  attached  to  tiie  front  of 
ft  lotadng  disk.  The  vdodties  ranged  ttom  about  400  to  igoo 
mstat,  the  metals  of  small  atomic  weight  giving  as  a  rule  the 
U^HT vdodties.  Inthecaaeofsomemetals,  notably  bismuth,  the 
vdodty  Bwwiwd  was  difiennt  for  different  Maes,  wtakfa  aeems 
IntdHlibk  «aly  on  the  wmpadttoi  that  the  metal  vqxwr 
caoditB  of  (HSnot  vibntifls  qntOH  vhicfa  can  diJier  wUh 
SBmtat,  'vdodtict.  C  C.  SdiCBdc*  mbsequcntly  oondocted 
similar  experiments,  using  a  rotating  mirror,  and  though  he 
put  a  different  interpretation  on  the  effects,  the  main  con- 
clusions of  Schuster  and  Hcmsalech  were  not  affected.  These 
have  further  been  confirmed  and  extended  by  the  cjt7>eriments 
of  J.  T.  Royds  mafic  with  the  s;imc  rotating  disk,  hui  with  im- 
proved optical  appliances.  The  photographs  taken  by  Royds 
show  the  separate  oscillations  of  each  spark  discharRc  even  when 
the  drcniif  only  conlaincd  the  utia voidable  capacity  of  the  leads. 
It  was  found  that  during  the  successive  electrical  oscillations 
the  metallic  lines  can  be  observctl  to  stretch  farther  and  farther 
away  from  the  poles,  thus  giNing  a  measure  of  the  Rradual  diflu- 
■on  of  the  metal.  The  subject  wants  further  investigation, 
especially  with  a  view  ti>  Ic  iding  the  connexion  between  the 
mdccdar  rash  and  the  discharge.  While  some  of  the  phenomena 
Mcn  to  bdicate  that  the  ptojcctkm  of  metallic  vapours  into 
the  ccBtR  of  the  spark  is  a  proccn  of  molecular  difiuston 
faidependent  of  the  ntechanism  of  the  disduurge,  the  dlffcfent 
vdodties  obtained  vith  hianuth,  and  the  pntbobflity  that  the 
vibnting  qratens  an  not  ebcttieaOy  neotadt  Hen  to  indicste 
that  the  projected  netalMeportidtsaiedettiiiied  end  pi^  some 
pait  IB  the  diidiaige. 

IS.  The  Zeanan  Effect. — The  change  of  frequency  of  oscilla- 
tion of  radiating  molecules  placed  in  a  magnetic  field,  which 
w.is  discovered  by  P.  Zcen-i.in  .ml  iln  i>' -.irved  polarization 
of  the  components,  are  all  Ixautiiully  exi>l.nned  by  the  theory 
of  H.  A.  Loreniz,  and  leave  no  manner  of  doubt  that  the  raiiiating 
ccntrc-s  arc  negative  electrons.  The  fact  that  in  cert^dti  sin.ple 
cases  where  line  when  looked  at  equainrially  splits  into  a  triplet, 
the  ratio  of  the  charge  to  the  mass  is  founii  by  Lorentz's  theory 
to  be  equal  to  that  observed  in  -.he  i  .'.riiur  u(  the  kathode  ray, 
shows  that  in  these  cases  the  electron  moves  as  an  independent 
body  and  is  not  linked  in  its  motion  to  other  electrons.  On 
the  other  hand,  most  of  the  lines  show  a  more  complicated 
•tnicture  in  the  magnetic  field,  suggesting  a  .system  of  electrons 
rather  than  a  single  free  coipnade.  The  question  has  been 
fully  discussed  by  C.  Runge  in  the  second  volume  of  Kayser's 
Htmdbuck  (see  also  MAGNEn>^3nics),  and  vre  may  tlieiefore 
oontent  oundvct  irith  the  mention  of  tlie  law  diwovewd  by  Th. 
Fnston  that  all  the  Uaes  of  the  same  series  show  identical 
dEeds  win  meamied  on  the  frequency  scale,  and  the  fact 
natnOr  aanomiced  by  Saafe*  that  even  fat  tbo  men  compli- 
cated caacfl  mentioned  aome  simple  idattoD  between  the 
distances  of  the  components  exists.  If  a  is  the  distance  shown 
by  the  normal  triplets  the  type  of  separation  observed  in  the 
line  Di  shows  distances  from  the  central  line  equal  to  ij ^, 
Sa,'.?,  while  the  type  of  D,  gives  J0,'3,  411/,^.  In  all  observed 
cases  the  distances  are  multi|jlcs  of  some  number  which  itself 
is  a  sub-mutiplc  of  ,1.  ['he  componeiu  line^  of  a  band  spec- 
trum do  not  as  a  rule  give  -  hi-  /.■.■..  n'.an  ctTri  i.  and  this  seems  to 
be  connected  with  their  freedom  from  pressure  shifts,  for  when 
Dulour  had  shown  that  the  bands  of  the  fluoride  of  calcium 
were  sensitive  to  the  magnetic  field,  R.  Rossi*  could  show 
that  they  were  also  sensitive  to  pressure. 

13.  UetUi^uMtim  ^  Sptctrth—TitK  inteipicUtion  of  spectro- 
aoopic  abacnotioB  seemed  veiy  dmple  when  gj— Miff  uid 

'  Pkil.  7ri:«     (s.sqg),  190.  p.  189.  • 
'  Astropkyt.  Jiturn.  (1901),  14,  p.  I16. 

*  Myc  Zmtidtrift,  8,  p.  aes. 

*  JVic.  Roy.  Sac  (1909).  fle,  p.  siS. 


Bunsen  first  announced  their  discovery,  for  according  to  their 
view  every  combination  of  an  clement  showed  the  characteristic 
spectrum  of  its  constituent  atoms;  it  did  not  matter  according 
to  this  view  whether  a  salt,  e.g.  sodium  chloride,  introduced 
into  a  flame,  was  dissociated  or  not,  as  in  either  case  the  spec- 
trum observed  would  be  that  of  sodium.  It  was  soon  found, 
however,  that  compounds  poaww  their  own  characteristic 
spectra,  and  that  an  dement  may  give  under  special  conditions 
of  luminosity  several  difienot  spectra.  When  we  now  fptak  of 
the  identification  of  ipectin  we  like  to  Indode,  wherever  pomflile, 
the  tdentificatioo  of  the  particular  compound  which  is  luniBOBS 
end  oveB^-tfaoQi^  we  have  on]y  begun  to  make  any  pmgRM 

ekctnwk  itdn  wkkfa  yieM  the  difhRBt  vectn  of  the  auw 

element. 

Une  preliminary  question  must  first  be  Mtjm^  of.  The 
fact  that  the  gases  with  which  we  are  most  familiar  arc  not 
rendered  luminous  by  being  heated  in  a  tube  lu  ;i  lempcrature 
well  above  a  white  heat  has  often  been  a  stunuiling  fdnck  and 
raised  the  not  unrca.sonablc  doubt  whether  approximately 
homoj?eiieous  oscillations  could  ever  be  obtained  by  a  mere 
thermal  pnne-..^,  1  he  experiment  proves  only  the  transparency 
of  the  gases  e.\[)crimcntcd  upon,  and  this  is  cotdirmed  by  the 
fact  that  bc.iiic-s  like  bromine  and  iodine  give  on  hc.ning  an 
emission  spectrum  corresponding  to  the  absorption  spectrum 
seen  at  ordinary  tempeiatures.  The  subject,  however,  re- 
quired farther  experimental  investigation,  which  was  supplied 
by  Paachen.  Paechcn  proved  that  the  emission  spectra  of 
water  vqwur  as  observed  in  an  o^hydragen  flame  and 
of  carbon  diodde  as  obeetved  la  ft  hydeooarbon  flame  may 
be  obtmhxed  by  hendng  aqneons  vapoor  and  caibon  dkadde 
respectively  to  a  few  hundred  degiccs  above  the  frccaing  point* 
The  same  aitthor  proved  that  ftsnffident  thicknemof  layer  raised 
the  radiation  to  diat  of  a  Uadt  body  in  agreement  with  KirdH 
hoSTs  law.  The  spectra  eiperimented  on  by  Paachen  were 
band  spectra,  but  as  these  split  up  into  fine  lines  the  possibility 
of  homogeneous  radiation  in  pure  thermal  oscillation  may  1  e  con- 
sidered as  established.  I'aschcn's  observations  oriRinate<l  in  tiie 
desire  to  decide  the  question  raiscri  by  K.  rringshcim,  who,  by  a 
scries  of  ex[)erimcnls  of  undoublcii  merit,  tried  to  establish  that 
the  emission  of  the  line  spectra  of  the  alkali  metals  was  invari- 
ably associated  with  a  reduction  of  the  metallic  oxide.  I'ring- 
sheiin  seems,  however,  to  liave  inudthed  his  view  in  so  far  as  he 
now  seems  to  consider  that  the  spectra  in  question  might  be 
obtained  also  in  other  ways,  and  to  attach  importance  to  the 
process  of  reduction  only  in  so  fax  as  it  forms  an  effective  inciter 
of  the  particular  spectra.  In  spite  of  the  fact  that  C.  Frcdcn- 
hagen  has  recently  attempted  to  revive  Pringsheim's  original 
views  in  ft  modified  fuiiu  snlistituting  oxidation  for  reduction — 
wo  may  anddv  it  m  geamll^  admitted  that  the  odgfai  of 
spettift  BsB  with  vilnSfaig  nstnu  whkli  are  drfaite  and  not 
dependent  on  the  method  of  indteuent.  These  systems  awy 
only  be  aemtstable,  but  they  most  Isst  n  sulBdent  length  at 
time  to  give  a  train  of  waves  having  a  kagth  riiirri|iiiBillBt  to 
the  observed  homogeneity  of  the  Une. 

In  many  cases  there  is  a  considerable  difficulty  in  deciding 
whether  a  particular  spectrum  belongs  to  a  compound  body 
or  lu  one  of  the  elements  com[iosi:ig  the  compound.  Thus  one 
of  the  most  common  spectra  is  that  seen  at  the  base  of  every 
candle  and  in  every  Bunsen  burner.  Evcrylnxly  agrees  that 
carbon  is  necessary  lor  its  appearance,  but  some  l.ielie\e  it  to  be 
due  to  a  hy<irocarhon,  others  to  carlwin  monoxide,  and  others  to 
volatilized  carbon.  There  is  a  vast  amount  of  Hieralure  on  the 
subject,  but  in  spite  of  the  difficulty  of  conceiving  a  luminous 
carbon  vapour  at  the  temperature  of  an  ordinary  carbon  flame, 
the  evidence  aeema  to  show  that  no  other  element  is  necessary 
for  its  production  as  it  is  found  in  the  spectrum  of  pure  carbon 
tetrachloride  and  certainly  in  cases  where  chlorine  is  excluded. 
Another  much  diqputed  apectnim  is  that  giving  the  bands  which 
appear  ia  the  deetiie  arc;  it  n  moat  fatqncntfy  aactibod  to 
cyanogen,  bat  oocasiooally  abo  to  caiboa  vi^tour. 

Oxnpounds  genenlly  ahow  apectzn  of  manlvabie  bsad^  aad 
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if  an  elementary  bo4)r  Aem  ft  «6Ctt1»l  Of  Ae  HUM  tgf  we 

are  probably  justiScd  in  amiiiiiif  it  to  be  dae  to  acomplniiiole- 

cule.  But  that  it  may  be  given  by  the  ordinary  diatomic 
molecule  is  exemplified  by  or>'Rti),  which  gives  in  thick  layers 
by  abwirption  otic  of  the  t\7Hr;.l  si  ts  of  h.inils  which  were  useii 
by  lA'sLinilrw  and  others  to  iiivctsliK^ite  the  laws  of  distribution 
of  frcqurnc  it-i.  Tlif-c  bards  appear  in  the  solar  spectnini 
as  we  observe  it,  Uiil  arc-  due  to  absorption  by  the-  oxygen 
OOntaincd  in  the  atriiob-plierc. 

If  oxygen  is  rcnderefl  luniinoviH  by  the  electric  diMrharge,  a 
series  of  spectra  may  be  made  to  appear.  I'nder  ditlerent 
conditions  we  obtain  (a)  a  continuous  spectrum  most  intense 
in  the  yellow  and  gieeii,(i)  the  spectrum  dividing  itself  into  two 
families  of  MlieB,  (e)  a  spectrum  of  lines  which  appears  when  a 
strong  tgnk  puses  through  oxygen  at  atmospheric  pressure, 
{/ii  a  SpeCtmm  id  bands  seen  in  the  kathode  glow.  We  have 
tbanfon  five  «&tinct  spectra  of  oxygen  apait  fnm  the  absorp- 
tion ^Mctn  of  OMoe.  To  cqilaiii  tUa  gMat  miaUlity  of 
ipactiMoopie  cffecta  «•  way  dtliar  adopt  tiMviav  tlut  inola> 
cular  agpnirtaaof  unf  itilult  MtTO—jir  be  found  in  vacuuin 
tubes,  or  that  a  motecnle  may  gain  or  (oae  one  or  naom  additional 
electrons  and  tbus  form  new  vibrating  systems.  It  seemed  that 
an  important  guide  to  dear  our  notions  in  this  direction  could 
be  obtained  through  the  discover)-  of  J.  Stark,  who  tiamined 
the  spectra  of  the  so-called  "  canal-rays  "  (CiinnUstrMfn). 
Thi^ic  rays  are  apparently  the  traji-ctorics  of  ]>osit;vely  charged 
I)arliclcs  having  masses  of  the  order  01  magnitude  of  the  gaseous 
molecules.  Stark  discovered  that  in  the  c.a.'vc  of  the  5cri« 
spectrum  of  hydrogen  and  of  other  similar  si>eclra  the  lines  were 
displaced  indicating  high  velocities;  in  other  c.is<_-s  nc(  liisplare- 
ments  could  lie  observed.  The  conclusion  seemed  natural  that 
the  spectra  wltich  showed  the  Doppler  effect  were  due  to  vibra- 
tory s>'stems  which  had  an  excess  of  positive  charge.  More 
detailed  examinations  of  the  "  canal-rays  "  by  J.  J.  Tbomaon 
and  others  have  shown  however  that  they  contain  both  neutral 
and  charged  molecules  in  a  rahttve  proport  iun  which  adjusts 
itsdf  OQOtiniMHHly,  ao  that  even  neutral  moleculeB  may  partake 
of  the  ttiadatoiy  notion  which  they  gaizied  while  carrying  a 
chaigtk  No  oondiaion  can  tlmefan  be  dnm,  aa  Stark'  haa 
man  noently  pointed  out,  rqpecttag  the  daige  of  ibe  nole- 
ode  which  emits  the  observed  spectrum.  N«nwthei«%  tbe 
ankject  ia  ncU  wxth  furtlier  invcatigatioB. 

Pievioua  to  Stark's  investigation  P.  Lenard '  had  concluded 
that  the  carriera  of  certain  of  the  lines  of  the  flame  spectra  of  the 

aUHli  metals  arc  ixj.sitively  harmed.  Ill-  draws  a  1! i.v.  inr:  ion 
between  the  lines  of  the  trunk  series  to  which  he  assif!!!-,  neutral, 
and  the  lines  of  carriers  the  t«o  iiranch  sc-ries  oi  Ariih  iie 
electrically  chargcxl.  The  numerical  relations  e.xistiuR  Ix  iween 
the  trunk  seric-s  atld  the  biam;,  sern  ■  111. ,ki.'  it  somewhat 
difficult  to  believe  th.it  they  ImIohk  to  dilTerent  vibrating 
system.s,  But  while  '.v  e  >1hiu1i|  undoubtctiJy  he^jtatc  on  this 
ground  to  adopt  I- rc<ienh;igen's'  view  that  the  two  branch 
series  belong  to  the  clement  itself  and  the  trunk  scries  to  a 
proocm  of  oxidation,  we  cannot  piem  the  argumcait  against 
the  view  of  Lenard,  becatoe  tbe  addition  or  subtraction  of 
an  deciron  introduces  two  vibnting  ayatana  which  are  still 
connected  with  each  other  and  ioine  nnmerical  rekuionship  is 
|BH>bahlei  Wbaterer  ideas  we  may  ftm  on  this  point,  the 
ofaaratkna  al  Sink  and  knn  ikm  that  th«nba 
Doppkr  affect,  nd  dwRfsn  n  poriljve  dntfi^  for  one  of 
the  UncB  of  the  trunk  aote  of  petaadum,  and  E.  Don*  haa 
foand  the  Doppier  ciact  with  n  number  of  lines  of  helium, 
wUcfa  contain  repteaentativca  of  the  trunk  series  as  well  as 
of  the  two  branch  series.  These  facts  do  not  countenance 
tbe  view  that  there  is  an  essential  electric  difference  between 

the  s-ibrating  lyetem  of  the  tfaaae  unhan  of  a  family  of 

series. 

It  it  piobable,  however,  that  the  above  obaervatioaa  may 

'  Pkys.  ZeUschrift  (1910),  ti.  p.  171. 
»  ilNa.1l.  Pkys.  (1905),  17,  p.  197. 

*  Pkyt.  Zeitickrift  (19(H).  S>  P-  735- 

1 42?:  'i.£S?2ii'?°*>'  Viy-  *SL 

•  nie.  Mbdp^  (1907).  p- sa9^ 


help  to  dear  up  mane  dUknMcg  In  die  phamaanft  pw—Hid 
by  flames.  WhBe  we  have  accn  that  the  ndalian  of  aodhon 

vapour  has  an  intanaity  corresponding  to  timt  «f  the  pure  ther- 
mal radiation  at  the  temperature  of  the  flame,  other  flames  not 

containing  oxygen  d-.i;.  the  flan-.,  s  uf  iM.irine  in  hj'droKen'l  do 
not  apijarently  emit  the  usual  sikIiuoi  radiation  when  a  .uniium 
s^dt  is  iiliii.rii  in  them.  In  th.e  li|;lil  of  our  present  luiowledge 
we  should  U>ok  for  the  ditTerent  tnhaviour  in  the  peculiarity  of 
the  oxygen  llame  to  ionize  the  metallic  vajKiur. 

I -J.  Fluoriscr  n<  c  and  Fhospiiiiresccnff. — When  a  simple  f>eri- 
odic  force  acts  on  a  system  capable  of  o.scillatory  motion  the 
ultimate  forced  vibration  has  a  period  equal  to  that  of  the 
impressed  force,  but  the  ultimate  state  is  only  reached  tlieoreti- 
cally  after  an  infmite  time,  and  if  meanwhile  the  vibrating  system 
suffers  any  perturbations  its  free  periods  will  at  once  asaot 
themselves.  Applying  the  reasoning  to  the  case  of  a  homo> 
geneous  radiation  traversing  an  absorbing  medium,  we  reaUie 
that  the  nwtnal  disturbancea  of  the  molecuica  by  ooUhdai  nr 
othBiHrn  mnat  faiiqg  hi  the  bee  period  of  the  nmlacnle  wImMnKr 
the  faMident  radhrtion  may  he.  It  is  ^at  hi  thb  dapadadan  nl 
the  origitial  period  that  (according  to  the  pWMt  writer)  the 
main  plicnoaiienon  of  absorption  consists.*  With  moat  iiodica  the 
degradation  goes  on  rapidly  and  the  body  mainly  radnites  acrord*" 
ing  to  its  temperature,  but  there  arc  cases  in  which  these  inter- 
mcditilc  st.agc-s  can  lie  observed  and  the  IxhIv  seems  then  to  be 
iiuiiinous  under  the  infiuencc  of  the  incident  radiiition.  .Such 
iKKiies  are  s.ii<l  to  he  lluorescent,  the  degradation  of  motion 
towards  that  determined  by  its  temperaturcgivesrise  to  the  law  of 
Stokes,  the  llucirtscent  U^hl  beitif;  in  nearly  all  cases  of  lower  fre- 
quency th.an  the  incident  light.  \\  i;li  :il)sorbing  g.ises  we  should 
expect  the  degradation  to  proceed  more  slowly  than  with  liquids, 
and  hence  the  discover)'  of  E.  Wiedemann  and  Schmidt'  that  the 
vapours  of  sodium  and  potassium  arc  fluorescent,  important  as 
it  was  from  an  experimental  point  of  view,  caused  no  surprise. 
It  is  not  possible  here  to  enter  into  a  detailed  description  of  the 
phauNnena  of  fluorescence  (q-v.),  though  their  importance  from 
a  spectraacopic  point  of  view  lias  been  materially  inaeaaed 
through  the  ncent  naeaiches  of  Wood*  on  the  floonsoenee  of 
sodium  vepoor.  After  Wood  and  Moore  had  oniimied  and 
eitcndcd  tbe  ohaervationa  of  Wiedemann  and  Schnudt  and 
showed  that  the  vibnting  qratcm  of  the  flueveMnt  Hi^  mem 
identical  with  that  observed  by  absorption  h  dm  fluted  band 
spectrum,  Wood  cadted  the  fluorescence  by  homogeneous 
radiation  and  discovered  some  remarkable  facts.  The  fluores- 
cent bands  in  this  ca-sc  appe.ir  to  shii't  rapidly  when  the  period 
of  ;lie  itH  ident  vibration  is  altered.  thouRh  the  change  may  be 
small.  The  author,  no  doubt  com-cll)  ,  remarks  that  the  shift 
docs  nut  indicate  a  change  of  frctjuency  but  a  change  of  lelative 
intensity,  consisting  of  a  great  number  of  tine  lines;  when  the 
m.aximum  intcn.sity  of  the  di.stribution  of  light  is  altered,  the 
a[>pearance  is  that  of  a  sliift.  It  would  probably  not  l>e  dillicult 
to  imagine  a  mech.inical  system  having  a  number  of  free  periods 
which  when  sit  into  motion  by  a  forced  vibration  showi,  a  corre- 
sponding effect.  If  the  forced  vibration  is  suddenly  stopped,  the 
free  periods  will  appear  but  not  neces.'yirily  wHih  the  same 
intensity  when  the  period  of  the  original  forced  vibration  is 
altered.  There  cannot,  however,  be  a  question  that,  as  R,  W. 
Wood  remarks,  tbe  carefnl  invcatigation  of  thcae  piwnomcna  ia 
likdy  to  give  us  an  insight  into  the  "m"*"*™  of  radiatioD. 

Maij^AereatniM  (f  .«^)  can  only  be  hate  aOudad  to  in  ntdar  t» 
dmr  attention  to  tlMe^AeMMNeMastwBed  by  Sir  WflUam  Ctaokea 
and  others  in  vacuum  t  ilx  s.  When  kathode  rays  strike  certain 
subatatKcs,  they  emit  a  phosphorescent  light,  tbe  spectroscopic 
investigation  of  which  sliows  interesting  effects  which  are 
important  cspecitvlly  .is  indicating  the  influence  of  slight 
admi-xturcs  of  impurities  on  the  lum.inescence.  It  should  be 
mentioned  that  the  infra-red  rays  have  a  remarkable  damping 
effect  on  the  plunouMBa  of  phmpliofftBiicc,  n  fact  which  liaa 

•  Schuster,  Tktory  af  Oplk.1,  p.  354. 
»  WM.  Atm.  (1896),  57,  p.  447. 

■  R.  W.  Wood  and  Mourn,  AUn/ityi.  Jtum.  (1903).  t%,  p.  9St 
R.  W.  Wood  awl  Moon^  /ML  JA«.  <im)t  *^  StJ- 
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been  made  uae  of  by  Becquerel  in  his  investigations  of  infra-red 
ndbtions. 

»5.  JUiatUnukip  between  Ike  Spectrum  of  an  Element  and  that  0} 
iU  compounds. — In  the  present  state  of  our  kaowledgs  m  cannot 
tnn  aiur  dsfiiiit*  ntatiwHUp  between  Uie  lyffctram  of  ft  com* 
pound  body  and  tlxtt  of  iU  dements, and  it  doos not vraiiMm 
flcnain  that  inch  a  irtationihip  eiiita,  buttbcMit  «ftao  a 
amSuity  between  dffetent  ooa^wondk  of  tbe  hum  dement. 
The  spectra,  for  instance,  of  the  oxides  and  haloid  salts  of  the 
alkaline  earths  show  great  rcacmblancc  to  each  other,  the  bands 
being  iiitnilar  and  similarly  placed.  .\i  the  atomic  weight  of  the 
haloid  increases  the  spectnmi  is  tlisplacid  towards  the  red. 

It  is  in  the  case  of  the  absoq)tion  spetlni  uf  liijaiiL-  'Jiat  we 
can  most  ul'ten  discover  some  connexion  between  vibr;ition3  of  a 
complex  system  iimi  that  of  the  simjiler  systems  which  form  the 
complex.  The  most  typical  case  in  this  respect  is  the  etTect  of  a 
solvent  on  the  absorption  spectrum  of  a  solution.  \.  Kuniit,' 
who  initiated  this  line  of  investigation,  came  to  the  conclusion 
that  the  absorption  spectra  of  certain  organic  substances  like 
cyanin  and  fuchsin  were  displaced  towards  the  red  by  the  solvent, 
and  that  the  displacement  was  the  greater  the  greater  the  disper- 
sive power  of  the  solvent.  This  law  cannot  be  mninteinfd  in  its 
generality,  but  nevertheless  highly  dispersive  tubetances  like 
arboB  hilMlphwP*  aie  always  found  to  produce  a  greater  shift 
tbia  liiirfib  of  nuller  diepoaioa  liko  water  and  alcohol.  In 
these  caaee  tbe  solvent  seems  to  act  Uke  an  addition  to  the  mass 
of  the  vibnting  eyitem,  tbe  quHhdutk  teoe*  itemabifatK  the 
aune. 

Dr  J.  H.  Gladstone,*  at  u  early  period  of  spectroscopy, 

examined  the  absorption  spectra  of  tbe  solution  of  salts,  each 
constituent  of  which  was  coloured.  He  concluded  that  generally 
but  not  inv.u i.'.l il:r  •iillc:v. ;.uv  held  good;  "  W  h:  an 
acid  and  a  h.i^'  lomijine,  each  01  whirh  has  .i  dilTerent  jufiucnce 
on  the  rays  of  light,  a  solution  of  '.hi:  icMjItiiig  ^al;  '.'.i!!  traiiMTiil 
only  those  rays  which  arc  not  ab.'-orbid  l)y  cither,  or,  in  other 
words,  which  are  transmilled  by  both."  He  mentioned  as  an 
important  exception  the  case  of  ferric  fcrrocy.Tnide,  which, 
when  dissolved  in  oxalic  acid,  transmits  the  rajs  in  great  aliun- 
dancc.  though  the  same  rays  be  absorlx-d  both  by  fcrrwyatiides 
and  by  ferric  salts.  SoKt  has  cuntirmcd,  for  the  ultra-violet 
lays,  Dr  Gladstone's  condtisions  with  regard  to  the  identity  of 
the  abaOfptlcMl  ipectca  of  different  diromatcs.  The  chromates 
of  sodium,  potnduin  and  ammonium,  as  well  as  the  btchromates 
of  potaisiMm  ud  uunonium,  were  found  to  give  the  sunt 
■baoqrtlba  spectrum.  Nor  is  tbe  eflea  of  these  drnmntet  con- 
fined to  the  Moddng  out  sfanply  of  one  end  of  the^pectna,  as 
ia  tht  vUble  part,  but  two  disdact  abMHptimi  buds  ate  seen, 
wUil  seem  unchanged  in  podtion  if  one  of  the  above-mentioned 
diromatcs  is  replaced  by  another.  Chromic  acid  itself  showed 
the  bands,  but  less  distinctly,  and  Sorct  does  not  consider  the 

purity  of  the  arid  .mitncier.tly  proved  to  allOW  biu  tO  diaw  any 
certain  conciuaions  from  it;:^  ob^c^\  a!ion. 

In  many  of  these  r.i-ics  the  observed  fart.s  mcRht  perhaps  be 
explained  by  dis:-.iHi:ition.  the  undisscH-iated  comfxjund  pro- 
duiinj;  110  rf.arked  elfeil  on  the  spicira.  In  1S7;  W.  N.  Hartley 
and  .A.  K.  Hunlinpdon  examined  by  [iholoprafihic  methods  the 
Bl>5orplion  spectra  of  a  great  number  of  or^iaiiic  cuni["i'ands. 
The  normal  alcohols  were  found  to  be  transparent  to  the  ultra- 
violet iayS|  tbe  normal  fatty  acids  lcs.s  so.  In  both  cases  an 
increased  number  of  carbon  atoms  increases  the  absorption  at 
the  most  refrangible  end.  The  fact  that  benzene  and  its  dcriva- 
dvea  are  remarkable  for  their  powerful  absorption  of  the  most 
refnngible  rays,  and  for  some  chancterislic  absorption  bands 
TP— "ng  on  dilution,  led  Hartlqr  to  a  move  extended  examina- 
tion of  tome  of  the  aioite  cowpHnited  otinide  subataBoes.  He 
detetmbied  Aat  definite  aheoi^iaB handsale  onljr  produced  by 
snbstsnces  in  wUdi  three  pdti  of  cerboa  atoms  ate  doubly 
linked  together,  as  In  tbe  faensene  ring.  Subsequently*  be 
subjected  the  ultra-violet  absorption  of  the  alkaloids  to  a  careful 

'  »  Wu4.  Ann.  (1878),  4,  p.  j+. 

*  Hdt.  Tfwu.  (i^is).  .pt.  ii. 


investigation  and  arrived  at  the  conclusion  that  the  spectra  are 
sufficiently  ch  iMk  1  ciistic  to  "  otTer  a  ready  and  valuable  means 
of  ascertaining  the  purity  of  the  alkaUiiids  and  particularly  of 
establishing  their  identity." 

We  GBB  oobr  biieQir  refer  to  aa  Inqwrtant  Inveaticatioa  of 
Sir  WflUnai  Abnor  and  Odond  B.  R.  Fsstmg,  who  aandned 
the  infra-red  absorption  of  a  niiabcr  «f  aabstancca.  We  may 
quote  one  of  the  prindpd  oooduaions  at  iriiich  they  arrived^— 

"  An  inspection  of  our  nuips  wiD  show  that  the  radical  of  a  body 
is  represented  b)'  ccnain  well-marked  ttand*,  itomc  differing  in 
position  accxMxling  as  it  is  bonded  with  hydrogen,  or  a  ludiigeni  or 
with  r.arb<m,  oxyRen  or  mdogen.  There  (teem  to  be  charactensde 
baiid.'i,  hciweviT.  of  any  one  nerics  of  radicals  tietwcen  kkxi  and 
abin;t  iiixi,  wiiieh  would  indicate  what  may  be  called  the  n  iitral 
hydrocarbon  group,  to  which  other  radicals  may  be  bonded.  The 
clue  to  the  compBiritiini  of  a_  body^  however,  would  sc^^m  to  lie 
between  700  and  lOOO.  Certain  radicals  have  a  dininctive  abMnp- 
tion  about  700  together  with  others  ab<5iit  900,  and  if  the  first  W 
visible  it  almost  toltows  that  the  distinctive  mark  of  the  radicd 
with  which  it  li  conn«>cte<l  will  Ix'  ftiiin<l.  Thus  in  the  ethyl  series 
we  find  an  alwjr^Kioii  at  7.(0.  and  a  characteristic  Itand,  one  edge 
of  which  is  at  893  and  the  other  at  920.  If  wc  tind  a  body  contain- 
ing the  740  afaeorptkm  and  a  band  with  the  mo&t  reffsogiUe  edge 
caainicncuig  at  899,  or  wMi  the  least  refrangible  edge  terwlnatlng 
at  920,  wc  may  be  pietty  sure  that  we  have  an  ethyl  rudical  ppescnt. 

with  any  of  the  aromatic  Krou));  the  crucial  hne  i»  at  867.  H 
that  line  he  connected  with  a  b.iiid  we  may  feci  certain  that  some 
derivative  of  tii-ii/i  ne  piCM^-nt  The  lienzyl  group  shows  tkis 
remarkably  well,  since  wc  sec  that  phenyl  is  present,  as  b  also 
methyl.  It  will  be  advantageous  li  the  lyBulim  01  amnKtnia. 
benzene,  aniline  and  dimethyl  aniline  be  cooipoied,  wlien  the  re- 
niarkabic  coincidences  will  at  onec  Ijccomc  apparent,  as  also  the 
different  weighting  of  the  molecule.  The  spectnim  of  nitrobenrenc 
u  also  worth  comi>aring  with  l>enzene  and  nKric  acid.  In  our  own 
mtndit  there  lingers  nu  doubt  as  to  the  easy  of  any  radical 

which  we  have  examined,  .  .  .  and  it  seems  highly  probable  bv  this 
delicate  mode  of  andyais  tliat  the  hypothetical  position  of  any 
hjrdro^en  whidl  b  repiaoed  may  he  identified,  a  point  which  is  01 
prime  importance  in  organic  chcmLitry.  The  detect i<jn  of  the  pres- 
ence of  chlorine  or  bromine  or  itxline  in  a  nmipound  U  at  pre»ent 
iindi',  ixled,  and  it  niav  be  well  that  we  may  have  to  look  (or  its  effects 
in  a  diflcMnt  part  of  the  anectnim.  Tha  only  tnoe  we  can  find 
at  present  ki  in  ethyl  bnaudeb  fat  whkb  tbe  tndled  hand  about  900 
is  curtdicd  in  one  wine.  Tbe  diliinnoe  betwesu  amyl  fadide  and 
amyl  bramfale  is  not  suffirlwntVy  oiariad  to  ba  of  any  indue." 

The  absorption  L^pectra  of  cobalt  and  dtdymium  Sails  aI.so 
uller  many  striking  examples  ol  minor  changes  produced  in 
spectra  by  combination  and  aolutran.  (A.  S.*) 

.Apparatus. — SjiectroKfr'lH'H  may  lie  divided  into  two  clasKes; 
prism  sjje'ctroscopc-s.  «ilh  angular  or  diro  t  vision,  and  grating 
sjHVtroscoiK-s;  the  former  acting  by  refraction  (g.r.).  the  latter 
b\'  iliffraction  or  interference.  Angular  prism  spectroscopes  art 
the  (oniinonest.  Such  an  instrument  consists  of  a  trianinilar 
pri-<::>  !*t  Willi  its  refracting  edge  verticil  on  a  rigid  platform 
ati.uhed  to  .1  iii.ir'-ive  stand.  The  prism  may  be  made  of  a 
dense  Hint  kI  '■•  (n  ni  quartz  if  the  ultra-violet  i»  to  be  explored, 
or  it  may  l>e  h  i!li>w  :itiil  tilli  il  uitii  carlion  bisulphide,  o  bromnaph- 
thalcne  or  other  suitable  liquid.  Liqtlid  prisms,  however,  suffer 
from  the  fact  that  any  change  of  ttauitntuse  invnlw  a  cfaeuM  in 
the  refractive  index  of  the  prism.  Hw  stand  carries  three  tubes: 
the  collimator,  observing  telescope  and  scale  telesro[)e.  The  colli- 
mMoT  has  a  vertiral  slit  at  ha  outer  end,  the  width  of  which  may  lie 
regulated  bv  a  iiiii  rotneter  screw:  in  «Miie  instninienls  one  half 
ol  the  ^lit  iv  i  ini.red  by  .i  sntall  l"-tal  Tetlet  ti<ui  pri%ni  wsiit  h  i^-rniits 
the  examination  of  two  sixxtra  sinnillaitc-uusly.  M  the  other  end 
of  the  collimator  there  is  a  condensing  lens  for  bringing  the  rays 
into  parallelism.  The  observing  telescope  is  of  the  ordinar>'  terrestrial 
fciriii.  The  !<cale  telcrfope  contains  a  graduated  scale  which  is 
illuminated  by  a  small  tmrncr:  the  m.iIc  is  viewetl  by  retlection 
from  tbe  pnsin  fiue  op]>oMie  the  hrsi  refraitinfi  f.'jcc.  The 
power  may  be  incTCa."«<li  Imt  with  a  iliniiiiutifui  <if  inten.sity. 
by  tuing  a  train  of  j>risms.  Steinheil  made  an  instninient 
01  four  prisms,  each  ol^  which  had,  however,  to  lie  set  in  the 
position  of  minimum  deviation  by  trial,  in  Browninjt's  form  the 
setting  is  automatic.  The  i!i>|)<T!.ion  may  \>c  further  mcrcascd  by 
causing  the  rays  to  pa---^  ni<ire  tli.m  Dine  lhriii^;h  the  prism 
or  jirisnv->.  Thus,  by  means  of  a  ^\steI1l  <if  reiiecting  prisms, 
Hil^er  jw.'ssied  the  dispersed  rays  six  times  through  one  prism, 
and,  by  similar  means.  Browning  passed  the  rays  first  through 
the  upper  part  of  a  train  and  thai  back  titrough  the  lower  port. 
Compound  prisms  are  also  employed.  Ruthmunl  devised  one 
made  of  llint  sjlass  with  two  crown  glass  compcrisating  prisms: 
whilst  Tli.dlim  emploved  a  hollow  prism  containing  carbon  bi- 
Milphide  also  compcnfated  by  flint  glass  prisms.  In  direct  vision 
■pwtnacopes  the  icfaactiiig  prisms  and  sUt  are  ia  the  observing 
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telescope.  The  prisms  arc  necessarily  compound,  and  usually 
consist  o(  flint  glass  with  compensating  prisms  o(  crown.  In  all 
cases  where  compound  prisms  are  used,  the  anRles  must  be  accur- 
aiily  calculated.     Amici  in  ilrvi^t'd  such  an  instrument; 

an  iiTiiJfKviMl  furm  by  Jann-^in  wa-;  nunk-  up  of  two  tiint  and  three 
crown  prisms,  and  in  Browning's  iorra  there  are  three  flint  and  four 
crown.  Sorby  and,  later,  Abue.  designed  instruments  on  the  same 
principle  to  be  used  in  connexion  with  the  microscope.  By  suitably 
Rpiacaac  the  ocular  of  the  olMerving  telescope  in  an  angular  vition 
ipectniGope  by  a  photogrkphic  eameni,  it  t»  potsible  to  photograph 
spectra;  »uch  in^^rument»  are  termt-d  »ix-ctri>j;raphi.  In  gnting 
siK'Ctrosfo|ieN  boili  iilir.f  .iml  tnurjve  gratinns  are  CfltpioyMl  lit 
connexion  with  a  collimator  and  observing  telescope. 

.Ai  rHORiTlBSL — The  Standard  work  is  H.  Kayser.  llandbuch  der 
Spettroscopie  (1900-1910,  vol.  v.).  Sec  also  J.  Landauir,  Spectrum 
Aftaiysis  (Eng.  trans,  by  J.  B.  Tingle.  i8g8);  K.  C.  C.  Baly, 
Spectroscopy  (1905).  For  spectra  sec  X.  HaKerti.ich  and  H.  Konin, 
AUas  of  Emission  Spfclr,i  (Knu.  trans,  bv  .\.  S.  Kinj;.  iqnt);  F. 
Eltner  and  I"..  H^i-jluk,  ]\'fUt  nl,ingen-TabfJlfn  (  hjiu-kjih)  ;  W.  M. 
Watts.  Indfx  rif  .'ipftlni;  alyj  rcjiortB  of  B..A.  SiKcial  Committee. 

SPECULATION,  a  round  game  ul  cards  at  which  any  reasonable 
number  can  play.  Each  player  conlribulc*  a  stake  to  the  pool, 
the  dealer  staking  double.  Three  canis  .ire  diall  f.irt-  down- 
wards to  each  player;  the  lop  card  of  those  left  is  lurmil  up  for 
trumps.  Each  player,  beginning  with  the  player  on  l\w  dealer's 
left,  turns  up  a  card;  if  it  is  not  a  trump,  or  is  a  lower  trump  than 
the  trump-card,  the  next  player  turns  up  one  of  his  cards,  and  so 
on  till  a  higher  tnimp  than  the  trump-card  appears,  the  values 
being  reckoned  as  at  whist.  The  holder  may  idl  this  card  to  the 
hishat  bidder,  or  nstain  iL  The  uiming^ip  proceeds  till  a  still 
higlwr  tnaip  b  faaiid,  iMt  dw  Mdar  of  tiM  flnginal  highest  docs 
nottttmupUUhbaudbbeaten.  Ilttiwwcaidinaytheabesold. 
The  dealer  may  not  tutii  up  till.dw  tmaqxard  has  heen  beaten. 
The  holder  of  the  hii^iett  tnunp  whca  the  bands  have  b<-en 
exposed  takes  the  pool.  If  the  aoe  of  trumps  fa  the  trump-card, 
the  dealer  takes  the  pool;  if  it  is  turned  up  during  play,  the  hand 
is,  of  course,  at  an  end.  Variations  of  the  game  allow  the  purchase 
of  unseen  cards  or  hands,  or  of  the  irunip  card,  even  before  it 
is  turned  up.  The  cards  uscfl  in  one  ili-al  are  not  dealt  again 
till  the  whole  pack  has  been  gradually  dealt  out;  they  are  col- 
lected and  shutlltd  by  the  "  pone  " — the  player  on  the  dealer's 
right— to  hr  usi-ii  '.vhin  the  pack  is  exhausted. 

SPECULUM,  the  Latin  word  for  a  mirror,  employed  more 
particularly  for  a  metallic  mirror  used  in  a  rctlccting  telescope. 
Id  early  instruments  metallic  mirrors,  made  from  an  alloy  of 
copper  and  tin,  with  the  addition  of  a  little  arsenic  or  other 
mkala  to  increase  the  whiteness,  were  customarily  cmployc«l, 
but  they  have  now  been  displaced  by  the  more  convenient  silver- 
OB-gfaiH  minor  (jutt  TUxscope).  Various  forms  of  specula  are 
med  hnwiwy  for  mmintin  Intental  organs. 

fmiDm,  IAMBI  (i8oft-i88i),  EogiMi  author,  editor  of  the 
works  of  Bacon,  ms  bom  on  the  »Sth  of  June  1808,  in  Cumber- 
bud,  the  youager  loo  of  a  country  sguiie.  He  ms  educated  at 
Buiy'St  Edmunds  and  Trinity  College,  Cambridge,  where  be  took 
a  second  class  in  the  classical  (ripos,  and  was  junioir  optbne  in 
mathematics  in  1831.  In  1835  he  entered  the  colonial  office, 
but  he  resigned  this  ;i  i-t  i:,  l  j  1 .  In  ].S.t;  he  was  s<(  re1ary  to 
Lord  .'\shburton  <in  his  American  :nis.sion,  and  in  1S55  he  became 
secretary  tu  Ihc  ^i-rvice  Comniissiutr.  biil  from  1S41  on- 

wards he  wiLs  cimstar.tly  occupied  in  his  researches  into  Bacon's 
life  and  philosophy.  On  the  isl  <if  Miirch  iSSi  he  was  knocked 
down  by  a  cab  in  London,  and  on  the  <)th  he  died  of  erssipclas. 
His  great  edition  of  Bacon  was  begtm  in  1S47  in  'ollalHiration 
with  R.  E.  Ellis  and  D.  D.  Heath.  In  1853  Ellis  had  to  leave 
the  work  to  Spcdding,  with  the  occasional  assistance  of  Heath, 
who  edited  most  of  the  legal  writings.  The  Works  were  pub- 
lished in  1857-1859  in  seven  volumes,  followed  by  the  Life 
md  UUtrs  (1S61-1874).  Taken  together  these  works  contain 
practically  all  the  material  which  exfau  In  ooBnextoc  with  the 
subject,  collected  and  weighed  with  the  utmost  care  and  im- 
partiality. Spedding  humorously  emphasucd  his  devotion  to 
Bacon  io  the  title  of  one  of  his  non-Bacoahui  works,  Rmms 
and  Discussions,  Literary,  PdUieai  ani  Histeriait,  mt  rioting 
ia  Baton  (1S79) ;  and  his  literary  remains  outside  thai  one  field 
are  no  loiter  of  interest.  But  as  a  Baconian  scholar  he  is  not 
Ukely  soon  to  be  supecaeded. 


SPEED.  JOHN  (i552-:62g),  English  historian  and  carto- 
grapher, w.as  luirn,  accurding  to  Fuller,  at  Farringdon,  Cheshire. 
He  was  the  son  01  a  London  tailor,  and  followed  his  father's 
trade,  being  admitted  member  of  the  Merchant  Taylors  Company 
in  1580.  lie  settled  in  Moorlields,  where  he  built  himself  a 
house.  He  was  enabled  to  give  up  his  trade  and  to  devote 
himself  to  antiquarian  puiauils  thnwiKb  the  f  of  Sir 

Fulke  GrevOle,  whom  Speed  calls  the  "pnodcr  of  mgr  presnl 
esUte,"  and  thiondi  Us  petconls  inteteit  he  aliv  saoehed  a 
"waiter's  room  in  die  custoai-house."  Tlie  results  of  the  Miim 
thus  accnred  to  Urn  appeared  hi  i6ri  hi  his  Tkeoln  tfOe  Emfin 
of  Croat  BrUame,  a  snies  of  fifty-four  maps  of  different  parts  of 
England,  which  had  already  appeared  separately,  and  in  which 
he  was  helped  by  Christopher  Saxton,  John  Nortlen  and  William 
White.  To  each  map  descriptive  matter  was  all.ichc:!.  In 
161 1  also  he  published  his  History  of  Great  tiriliniic  undtr 
thi-  Conijuesis  of  the  Romtins  .  .  .  to  .  .  .  King  James.  Speed 
acknowledges  his  obligations  to  the  chief  antitjuaries  and 
historians  of  his  day.  Sir  Robert  Cotton  lent  him  manuscripts 
and  coins,  and  is  said  to  have  revised  the  prcxifs  for  him;  in 
heraldry  he  acknowledges  the  help  of  William  .Smith  (i^so?- 
1618),  and  he  had  valuable  help  from  John  Barkham  11572?- 
1642)  and  Sir  Henry  Spelman.  Speed  brought  some  historical 
skill  to  bear  on  the  arrangement  of  his  work,  and  although  he 
repeated  many  of  the  errors  of  older  chroniclers  he  added 
valuable  matoial  for  tlw  hiatocy  of  his  oountiy.  He  died  io 
London  on  the  98th  of  Jidy  18*9. 

Other  maps  of  his,  beside  tho<e  in  the  Thralrt,  are  in  the  BfTtitb 
MuM'um.  .-Xnother  edition  ot  the  1  hcalre  it  Tkeatmm  ilofiiao 
Bnttinn:iic  latint.  rtdititum  a  I".  Holl.ind  (l.onfli>n,  folio,  Iblfi). 
11c  »T(iic  Genesitopes  Recorded  in  Sacred  Scrif>lurf\  (K.ti  .  ami  a 
similar  work,  .4  Cloud  of  Witnesses  (1616).  These  passed  through 
numerous  editions,  and  were  frequently  pre&ied  to  oopiea  6L  urn 
Bible.  An  account  of  Speed's  descendants  is  to  be  fcnud  in  itev, 
J.  S.  Da\-ies's  History  0/  Soulkampton  (1883),  vhidl  was  fomded 
on  MS.  material  left  by  John  Speed  (1703-1781). 

SPBBTON  BEDS,  in  English  gedogy,  a  series  of  days  wdl 
exposed  at  Spcetoo,  Dear  FOey  on  the  YoAdure  coast.  PecnUar 
ulotst  atiadies  to  these  beds  for  th^  ate  the  prindpol  repte- 
sentatives  in  Britain  of  the  marine  phase  of  the  Lower  CretSi- 
ceous  system.  The  Speeton  Clays  pass  downwards  without 
break  into  the  underlying  Kinieridgian;  they  are  capped  by  the 
Red  Chalk,  which  i'.  he  nRardcd  .-t^  the  equivalent  of  ihc 
I'pper  (i.iull  <jt  !j.>ullRTn  Kiij;l;;r.d.  These  beds  ihus  form  a 
pass.i^;r  si Ties  l>etween  murine  Jurav-ic  strata  ami  those  belong- 
ing undoubtedly  to  the  Cretaceous  system;  in  this  way  they 
correspond  with  the  I'urbcck  \\  ealdcn  rocks,  which  form  a 
connecting  link  between  tstmrtnc  Jurassic  and  Cretaceous 
Strata. 

Above  the  dark,  bituminous,  nodular  shales  with  Kimcridge 
fossils  at  the  base  of  the  Speeton  Clay  comes  the  zorve  of  Bclcm- 
tUla  Ittteralis  (34  ft.),  withO/<:oj<<'^/i<intu  gravesiformis,  O.  rotula, 
and  species  of  Hoplites  and  Oxynoticcras;  this  is  followed  by  the 
aone  of  Belenmites  jaculum,  with  B.  erisMus,  (Xcesleplumt 
{AsUeria)  cttieri,  0.  (Sintbirskiles)  imerst  »ad  0.  (5.)  Sptttgmi^ 
tb  in  awwiding  order;  Efkitmpalatia  tardifomis,  •  ipccica 
found  hi  the  typical  Neoooedan  area,  abo  occurs  hi  thb  aone. 
The  next  higher  zone  b  that  of  Bdmmtes  brunsvicensis  (aamn- 
eanaUeiOatus)  (loo  ft.),  with  B,  Speetononsis,  Hoplites  det-' 
hayrsii,  and  .1  mailheus  bicurtatus.  The  topmost  zone  is  charac- 
tcrizc<l  by  BeJemniks  minimus  with  Inoccramus  conccntricus 
and  /.  suu  .:!iis;  it  consists  of  a  few  feet  of  mottled  clays.  It 
appears,  therefore,  that  while  the  lower  jmrtions  of  the  Speeton 
Clay  are  the  equivalents  01  ihe  Wealden  and  perhaps  of  the  I'ur- 
beck  beds,  the  higher  iKirtions  are  the  equivalents  of  the  Lower 
Greensand  and  part  of  the  Cjaull.  In  Lir.coln^iirc  the  npper 
Speeton  beds  arc  represented  by  the  Car&toric  and  Tealby  Lime- 
stone and  Clay,  anil  the  lower  Speeton  by  the  Claxby  Ironstone, 
Spilsby  Sandstone  and  lower  |iart  of  the  Tealby  clay.  A 
similar  fauna]  horizon  is  recognized  in  BeUgdland  and  Ruiaia. 

;?ec  Cretacteoi's;  NeocoMtAN;  KiKSaiDciAN:  also  C.  W.  Lamp- 
high,  Q.J.O.S.  (iHHt)).  xlv,  (1896),  lii.;  Hri^  Uni  As'.cc.  (iSgo); 
A.  I'avlow  and  G.  W.  Lampliigh,  BM.  sot.  imp.  not.  iiostm 
(1891).  ani  QJJO^  (1897).  ISL 
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mSB;  ROOH  (1656-C.  1724),  English  writer  and  agiutor, 
was  a  son  of  George  Sficke  (d.  i6go)  of  ^\1lit«:  Lackington, 
Somerset.  The  older  Speke  was  a  member  of  the  Green  Ribbon 

Club,  ihc  great  W  hig  organization  which  was  founded  in  1675, 
an<l  w:us  a  supixjrtcr  of  :hc  duke  of  Monmouth,  voting  for  the 
Exclusion  Hill  ill  1681.  Educated  at  St  John's  College,  Oxford, 
Hugh  Spt'kc  joined  the  Green  Ribbon  Club,  and  in  1683  he  was 
put  111  jinsviri  f  ir  .u-.serting  that  .-Vrthtir  Capell,  earl  of  Essex, 
another  of  Monmouth's  supporters,  had  been  murdered  by  the 
friends  of  the  duke  of  York.  He  was  tried  and  tcntwiwd  to 
pay  a  fine,  but  he  refused  to  find  the  money,  and  remained  in 
prison  for  three  ytsa,  being  in  a^ttivity  during  Monmouth's 
nbelUon,  in  consequence  oi  which  liit  brotlier  Charles  was 
hanged  at  Ilminster.   In  prim  $pcke  kept  a  prlnting-piess, 

M  !*•  AtMNl  Army,  a  muifeito  written  hy  th»  Wag  divine 
Samuel  JohaMm  (iC49-t)«i|)i  UgfRf  the  aaidim  lo  mutiny. 
In  1687  he  WW  ideucd,  and  ia  1688  he  Mfved  James  II.  as  a 
spy  in  the  camp  of  William  of  Orange.   In  December  of  this 

Kr  a  doctuneDt,  apparently  offidal,  was  found  by  a  London 
kaeller.  This  called  upon  the  I*rotestants  to  (H.scirm  their 
Roman  Catholic  neighbours;  it  was  freely  circulateil,  and  tnuih 
damage  was  done  to  property  in  L<ini!on  Iji  forc  it  w.-is  found  that 
it  was  a  forgerj'  It  appcan;  to  have  In-in  the  work  of  S[K'ke, 
although  this  was  not  known  until  i;oi>.  wlun  he  asserted  his 
authorship  iti  his  Memoirs  of  the  Most  Rrmcrktible  Passagts  and 
Tr.jnuiithns  of  thf  Rnoluiion.  He  afterwards  issued  these 
memoirs  with  mod  n  it  ions  as  Th€  Stxret  History  of  the  Happy 
AmMms  As  t6S'  1715)  After  imploring  both  Anne  and 
Oeoige  L  to  reward  his  past  services,  Speke  died  in  obscurity 
before  1735. 

im  iOmi  HAHNIlia  (jAti-M^t  £i«lidi  eiplocer, 
discovcier  of  the  aoaiee  of  the  Nib,  WW  bom  on  the  4th  of  May 
1817  at  Jonfaias  near  Dminstcr,  SomenetsUie.  On  his  father's 
side  he  descended  from  the  andentTofkshite  family  of  Espec, 
a  branch  of  which  migrated  to  Somerset  in  the  t  jth  century. 
His  mother  was  a  Miss  Georgina  Hanning.  of  Dillington  Park, 
Somerset.  Throtigh  his  nrathcr's  ini^;ii  nr.-  with  the  liuku  of 
Wellington  he  obtained  a  commission  in  ti-.e  Inili.m  .\rniy,  which 
he  cnteri  ii  in  Ifi- se  rved  in  Sir  Colin  Campbell's  division 

in  the  Tuajab  camiKiigns,  and  arquimi  considerable  repute 
both  as  a  sohiier  and  as  a  sportsman  and  naturalist.  \\  hin  on 
furlough  Captain  Speke  had  explored  f>ortioris  u!  the  ilimalay.is, 
had  crossed  the  frontier  into  Tif.i  t  and  mapped  part  of  its 
south-western  districts;  but  his  attention  w.-is  at  an  early  date 
turnc<J  to  the  great  problems  of  .•Vfrican  geography,  and  in  1854 
he  began  his  brief  and  brilliant  African  career  by  joining  Captain 
(afterwards  Sir)  Richard  Burton  in  an  cx|>cdit]on  into  the  interior 
of  Somahland,  the  incidents  of  which  are  narrated  in  What  led 
I*  lh«  Diseotery  of  Ike  Sowee  ef  ike  Nih  (Londaa,  1864).  In 
i^riii8$4  the  eipwMtloit  WW  attacked  by  SornaBs  near  Berihcia, 
one  olBcer  bcbig  kflled,  Bwton  slightly,  and  Spdte  se«eie|y 
wounded.  Invalided  home,  Speke  shortly  afterwards  volunteered 
for  the  Crimea  and  served  during  the  war  with  a  regiment  of 
Turks.  In  1836  be  accepted  an  invitation  from  Burton  to  join 
an  expedition  to  verify  the  reports  as  to  the  existence  of  great 
lakes  in  east  central  Africa,  and  csixrially  to  try  and  find  Lake 
Nyassa.  The  route  to  Xyas^a  was  tloied  by  the  .\r.abs,  and  the 
travellers  left  Zanzibar  in  June  1857  by  a  more  northerly  route, 
which  brou);ht  them  by  November  to  a  place  called  Raze  in 
Unyamw<v,i.  Here  they  learnt  from  an  Anab  trader  that  further 
inland  were  three  great  lakes— and  Speke  leapt  lo  the  conclusion 
that  the  most  northerly  of  the  three  would  prove  to  be  the  source 
of  the  Nile.  Continuing  westward  in  J.anuary  1858  the  travellers 
reached  Lake  Tanganyika,  of  wliich  they  made  a  partial  explora- 
tion, Speke  marking  am  liis  map  the  mountains  wliich  dose  in  the 
li]Eetothena(th,''Moaat8taaaltheMoaa.''  By  June  they  were 
badtat  If  erf,  and  hci*  S|pde  hiduocd  his  diid.iriio  was  ill,  to 
aDow  him  to  attempt  to  reach  the  northern  lake.  Marching 
north  for  twenty-live  daya,  en  the  30th  of  July  Speke  reached  a 
creek,  along  irtilch  he  tnmlkd  tin,  on  the  3rd  of  Atigtiat,  he  saw  It 
open  up  Into  the  waters  of  a  lake  extending  northward  to  the 


hflriaon.  He  no  knger  doubted  that  this  lake— the  Victoria 
Nyanza — was  the  soiwoe  of  the  Nile.  Returning  to  Kaz£ 
(August  as)  he  made  knoura  his  discovery  to  Burton,  who  did 
not  believe  Speki 's  thi  i  rii-^.  I  hr  explorers  reached  Zanzibar 
early  in  iSsg,  Spclit  Jjastcacti  back  to  England  in  advance  of 
his  comrade,  and  at  once  made  public  his  tiisroveries  and  con- 
clusions. lJ<-s[)ite  the  scepticism  of  his  fellow  traveller  and  many 
geographers,  he  sucurexl  the  .supjxirt  of  Sir  Roderick  Murrhison, 
president  of  the  Royal  Geographical  Society,  under  whose 
direction  a  new  expedition,  expressly  intended  lo  solve  the  Nile 
problem,  was  fitted  out.  Of  this  expedition  Speke  bad  the 
command,  his  only  European  companion  being  Captain  (aftei^ 
wards  Colonel)  J.  A.  Grant  [q.t.).  The  expedition,  over  too 
men  all  told,  started  from  Zanribar  in  October  t86o  and  reached 
Kaaf  on  the  34tb  of  Jannaiy  1861.  De^iite  ittneas  and  the 
boitlUty  and  eitertloaa  of  the  aativw  the  Victoria  Nyania 
was  a^In  lUKfeed,  at  In  Mttth^weit  caniat^  In  October  1861. 
Following  the  western  shetca  of  the  bke  Spdte  crassed  the 
Kagcra  on  the  i6th  of  January  i86a,  and  arrived  at  the  capital 
of  I'ganda  on  the  loth  of  February  following.  Here  he  was  de- 
tainc-:!  by  the  king,  Mtesa.  for  some  months.  iMit  at  last  prevailed 
on  the  ciiicf  lo  furniih  him  with  guides,  juid  on  the  jSth  of  July 
Speke  stoofi  at  the  sf^Mit  where  the  Nile  issued  from  the  lake  The 
great  discovery  w.as  trade,  the  problem  which  had  baflleri  all 
previous  efforts — extcii;l;iii,'  ovlt  2x0  years — was  solved.  The 
troubles  of  the  travellers  were,  however,  by  no  means  over; 
with  <lifr]culty  they  obtained  permission  to  enter  Unyoro,  and 
with  difficulty  were  allowed  to  leave,  without  being  permitted  to 
visit  another  large  lake  (the  Albert  Nyanza)  of  whose  existence 
and  connexion  with  the  Nile  they  learned.  As  far  as  pmiblf 
Speke  and  Grant  followed  the  course  of  the  Nile,  and  00  the  jvd 
of  December  came  in  touch  wiih  the  outside  wiodd  onoe  man, 
striking  hi  3"  10^  37'  N.  aa  ontpott  established  at  the  leqncat 
of  John  Petbeiidc,  Btithdi  consul  at  Khartum,  who  had  been 
charged  with  a  mksion  for  the  icUef  of  the  enploicis.  On  the 
iSth  of  February  1863  they  arrived  at  Gondokoro,  the  Egyptian 
post  on  the  Nik  marking  the  limit  of  navigability  from  the  north. 
At  Gondokoro  they  met  Sir  Samuel  (then  Mr)  Baker,  generously 
giving  him  the  information  which  enabled  him  to  discover  the 
Albert  Xynnxa.  From  Khartum  Speke  telegraphed  to  London 
the  great  news  that  the  Nile  had  been  traced  to  its  source,  and 
on  his  return  to  England  he  was  reccive<l  with  much  enthusiasm. 
In  the  same  year  (1H63)  he  published  his  Journal  of  the  Dis- 
covery of  !hf  Source  of  the  Nile,  a  work  full  of  geographical, 
ethnological  and  zoological  information,  and  written  in  a  frank, 
attractive  style.  The  accuracy  of  his  observations  and  the 
correctness  of  his  main  deductions  have  been  since  abundantly 
justified.  But  as  Speke  had  not  been  able  to  follow  the  Nile  the 
whole  way  from  the  Victoria  Nyanaa  to  Gondokoro,  and  as  the 
part  played  in  the  Nile  r<gbue  by  die  Albert  TXyuat  was- then 
unknown,  Bwton  and  athns  lenuilned  unconvinced,  and  Speke*s 
condusfow  were  ctitidied  ill  The  Nik  Basin  US64),  a  joint  pro- 
duction of  Burton  and  Jaaus  McQueen;  it  being  argued  in  this 
work  that  Tanganyika  ww  the  true  Nile  source.  It  was  arranged 
that  Speke  should  meet  Burton  at  the  naellng  of  the  geographi- 
cal section  of  the  British  As.sociation  at  Hath  on  the  16th  of 
September  and  publi<  ly  debate  the  question  of  the  Nile  Source. 
On  the  previous  afternoon  Speke  was  out  partridge  shcKiting  at 
Box.  near  Bath.  In  getting  over  a  hnv  stone  wall  he  laid  down 
his  gfun  at  half  cock.  Drawing  the  weapon  towards  him  by  the 
muzzle  one  barrel  exploded  and  entered  his  chest,  inllii  iuig  a 
wound  from  which  Speke  died  in  a  few  minutes.  A  granite 
obelisk  to  his  memory  ww  erected  fagr  pnbHe  auhao^itlGn  in 
Kensington  Gardens. 

Sec.  besides  the  works  mcntioiMd,  Sir  R.  F.  Burton.  TTte  Lake 

Kerjons  of  Central  Afriea  (London,  i860):  J.  A.  Grant,  A  Walk 
atross  Africa  (L.ondon.  1864);  T.  U.  .Murr.iv  and  A.  S.  White.  Sir 

Samud  baker:  a  Memoir  (London,  1893);  fhe  Timet  (Sept.  17  and 
19, 1864} :  Sir  H.  H.  Johnsteo.  Tt$  Mk  Qiiut  (Londaa.  a.  d.  U9ai3|}- 

SPELLING  BBS,  a  match  in  which  two  ndes  contest  in  accuracy 
of  spelling.  The  custom,  an  old  one,  was  revived  in  the  schools 
of  the  United  States  about  tiw  year  1873,  and  rapidly  aptcad 
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tlivaiiglMat  ths  oialiy  ndttt  QfMt  Btttaiii,  «nj^^ 
ytm  la  nttwmMmry  yogm,  not  only  la  adii(wb»  hat  in  all 
dmw  and  agM  of  aodttjr.  In  the  United  States  intoHsty  and 
intcHUte  matches  were  not  unknowD.  Accordftif  to  the 
generally  recognized  rules  a  competitor  who  niopdled  a  word 
retired,  and  ihc  match  was  won  by  the  side  having  the  greatest 
number  of  survivors  at  the  cl<»sc.  The  use  of  the  word  "  bee  " 
a.s  an  a.sM-rr.blaKc  of  pcrsi^ns  fi'f  rho  piirx><>M.-  of  jdin;  work  or  play 
origituilctl  in  America  in  colonial  timt-s,  anil  wa.s  taken  from  the 
labour  of  the  l>ces  of  a  hive.  Familiar  examples  of  it  arc  husking- 
bee  and  (juiliin^  bee,  assemblages  of  villagers  for  the  purpose  of 
helping  a  ncighiiour  with  tfa«h»altinco(tbefloni«hiaiitf*  with 

her  quill-making. 

SPELLO  (anc.  Hispdlum,  ij.t.).  a  town  of  Umbria,  in  the 
province  of  Perugia,  from  which  it  is  22  m.  S.E.  by  rail,  1030  ft. 
above  sea-level.  Pop.  (igoi),  5571.  It  is  picturesquely  situated 
oa  the  slope  of  a  mountain.  The  Cappclla  Baglioni  in  the 
chuidi  of  S.  Uarta  Maggiore  owtains  some  of  Pinturicchio'b 
fincat  frcacoes  (1501),  "  The  Annundation,"  "  The  Adoration  " 
and  "  Cbriit  bt  the  Temple."  The  rich  badcground  with  gold 
dececation  in  relief  is  chainteiietic.  Thcve  »  alio  a  faUe  altar- 
pieoe  by  Penigino  (1521)  and  a  fine  aadsr  Bewnimnfe  canopy  by 
Kooooda  VioeBaa  (is'S)-  In  the  laafaty  i*  n  cnidfix  hi  aOvcr 
hjp  Faoio  Vaoni  of  Perugia  (1398).  The  hdy-water  basin  Is 
formed  of  a  sepulchral  eippus  o(  the  Roman  period.  S.  Andrea 
oontains  a  large  altarpiece  by  Pinturicchio  (iso!'),  upon  which 
a  letter  from  G.  Baglioni  to  the  artist  is  painii-<l. 

See  G.  Urbini,  in  I.' Arte  (l8<)7),  ii.  ,^67  aiq..  (1H9H),  iii.  16  sqq. 

SPBLMAN,  SIR  HENRY  (c  1 564-1641).  English  antiquary,  was 
the  eldest  son  of  Hetiry  Spetman,  of  Congham,  .Norfolk,  and  the 
grandson  of  Sir  John  Spclman  (c.  i4q5-tS44),  judge  of  the  king's 
bench.  Bom  probably  in  1 564,  he  was  educated  at  Walsingham 
School,  and  proceeded  in  15.H0  to  Trinity  College,  Cambridge, 
where  he  took  his  degree  in  1583.  His  father  had  died  in  1581, 
and  00  SjMbnan  devolved  the  management  of  the  family  estates. 
Hebecanie»a«nberclLmoofai'sfaD,b«thi  1590  he  letoincd 
to  NorCoOt,  where  he  married  Beanor  I'Eetnoge.  He  became 
guardian  to  his  bnither'&>-law.  Sir  Hsmoa  llhteinte^  on  whose 
property  at  Hunstsntoo  he  leddcd  Ibr  some  thnfc  V»  occnpied 
himself  with  the  history  and  antiquities  of  his  native  county, 
writing  an  account  of  Norfolk  for  John  Spccds's  Tkeairt  of  Great 
Bniaiiii-.  lie  belonKi-'i  to  the  Society  of  Antiquaries,  of  which 
Sir  Robert  CoUon  and  William  Camden  were  also  members. 
The  society  gradii.ally  dcflined,  and  Si>cIman'B  efforts  to  revive  it 
in  1614  were  frustrated  by  James  1.  Having  bought  in  1504  the 
remainder  i>f  the  two  !ea.s<-?i  <if  two  ahln  ys  oi  whii  h  the  Crown 
was  the  lrs.s<jr,  he  berame  involvcil  in  prol<.Tni;ed  litiifation  over 
them,  and  a  judgment  given  apainst  him  by  H.nim  maki-i  it 
interesting  to  find  Spclman  sulwcqucnlly  among  the  iieiiMners 
who  alleged  corruption  against  the  lord  chanctllor.  Ills 
experience  in  this  process  no  doubt  combined  with  a  scandal 
connected  with  a  church  and  parsonage  in  the  possession  of  his 
uncle  Francis  Sanders  to  occasion  his  pamphlet  De  lun  toner- 
mill  tcderiis  (1613-1616),  which  induced  many  lay  owners  of 
ecdeslsittfal  spoils  to  make  nstitutinn,  and  Sjpdman  himself 
acted  nawdnigly.  lUe  tnct  led  up  to  Us  HiOKy  and  FiUe 
^  SatHk§t,*  wMdt  teas  in  the  bands  of  the  printer  nhen  the 
Gnat  Fire  broke  out.  The  book  was  supposed  to  have  perldied, 
but  Bishop  Gi^Mon  discovered  part  of  it  in  the  Bodleian  Library. 
It  was  printed,  not,  however,  under  his  editorship,  in  i6q8,  with 
the  statement  on  the  title-page  that  it  was  "  wrote  in  163a." 
Spelman  had  conceived  the  idea  of  a  work  on  the  foundations  of 
English  law,  basc<l  (jn  e.irly  tbarlcrs  ami  retord.s,  but  finding 
that  there  were  tm  adequate  meaf.s  of  determining  the  exact 
TOcaniriK  of  the  .AdrIo  Savnu  .ivkI  Latin  law  terms  employed  in 
the  dotunier;t<,  he  beK-ui  to  iiinipile  a  KloS-Viry,  the  first  volume 
of  which,  Ari  lt,it  in  mixlum  fJ-'Hs'iri:,  wa<  published  at  his 

own  ejtjKjnsc  in  1626.  lie  continued  to  work  at  the  .subject 
until  1638.  A  second  volume.  Glosmriiim  iirchaiolo^icum  (1664). 
appeared  after  his  death,    llis  CotUx  U.gum  vcltrum  sMtttomm 

■  Thi^  WAS  re-eiltted  a*  liite  a»  1895,  with  an  appwidhi  bringing 
the  nubjea  up  to  date,  by  C.  F.  S.  Woncn. 


fSgnl  ilngflse,  quae  ab  il^f«$m  CiUuimi  I  usque  ad  annum 
monum  Henry  III.  edUa  amt  was  published  by  David  WiUdna 
in  his  Ugu  angfa-sasomlau  (tjn).  Spdman^  meat  important 
work,  Cameitta,  dicends,  kga,  eotuHttOifiKt  In  n  sedMamm 
srKr  BrahMMtci;  is  an  attempt  to  pboe  Engiisli  dnitdi  hiiteiy 
on  a  basis  of  genuine  documenta.  The  fint  volume,  whidi 
occupied  him  seven  years,  came  down  to  to66  and  was  published 
in  i()^6.  .\  s«'<<iiifl  vi'Iume  w.a,s  e<litod  by  .Sir  William  Dugdalc 
in  1664.  Spclman  et.Ureil  parliament  as  member  for  Castle 
Rising  in  1507,  and  in  if'o.i  ■aiv^  liigh  .sheritT  of  his  rounty.  In 
1613  he  settle*!  in  London  near  his  friend  Sir  R(il.>LTt  Cotton.  In 
1617  he  &er\'ed  on  a  commission  to  inquire  11. to  ..li^ijiuted  Irish 
estates,  and  later  took  part  in  ihree  legal  im|uin<-s  into  Ihc 
e.iactions  levied  on  behalf  of  I'le  Cro\',  ri  in  the  civil  ai,d  e<:(  tesias- 
tical  courts.  He  was  member  of  parliament  for  Worcester  in 
1625.  In  1627  he  became  treasurer  of  the  Guiana  Company, 
and  he  was  also  an  energetic  member  of  the  council  for  New 
England.  His  general  services  to  the  state  were  recognized  in 
1636  by  a  gift  of  money,  and  two  years  later  by  the  offer  of  the 
mastership  of  Sutton's  Hospital,  Charterhouse.  He  died  h 
London  in  October  1641,  and  was  buried  in  Westminster  Abbey. 
His  fatter  yaan  had  been  ipent  m  the  house  eC  Us  aon^inJaw. 
Sit  Ralph  WUtfidd. 

His  son.  Sir  John  Spelman  (isM~i<U3).  also  gained  n  rcputao 
tion  as  •  scholar  and  antiquary.  He  w.i.s  knigiited  hi  1641  and 
served  the  king  actively  at  the  beginning  of  the  Civil  War.  He 
edited  from  MSS.  in  his  father's  library  PsiiUtrium  Davidis 
latino-saxonieum  veius  (1640),  and  wrote  a  Life  of  Alfred  the 
Great  which  was  translated  into  Latin  and  published  in  107^. 

Edmund  Gibson,  bishop  of  London,  published  in  1723  The  Engluh 
Works  of  Sir  Henry  Spetman,  Kt.,  PMitkei  m  Us  Lifelime;  le^ttket 
milk  his  Posthumous  works  retaiint  to  Ike  Laws  ana  Antiquilies  of 
EnzlmJ.  The  fir^^i  section  contained  Dt  rum  TemeranJis  FxcUsiis. 
aln-.i  l>  nil  :i;ii)rie<l ;  Thf  Ijirftr  Treatise  concerning  Tytttes,  f>r*t 
pul)li^hl•d  in  De  sfpullura;  and  VilUire  anglicttm,  or  a  V'lrtr, 

thf  T<Ki-ns  of  England;  while  the  sttund  included  The  Original, 
Crmilh,  Propiiiation  and  Condition  of  Feudi  nnd  Tenures  by  Kni^hl- 
ifrvier  in  England,  written  in  I639;  Tiee  Discourses:  i.  (Jfihe  Ancient 
Government  of  England,  H.  Of  Pwliaments;  The  OrigintU  of  the  Four 
Terms  of  the  I'rar,  written  in  1614  and  first  printed  in  K1.S4;  Icenia 
a  Latin  dcftrriplion  ot  Norfolk.  .un\  sonic  otlier  trc:ai«'!>.  Tlii^ 
was  a  rc\'Ued  edition  of  an  earlier  collection  (1698),  unci  ei)ntain«-d 
a  life  of  the  author,  based  chiefly  on  the  eutobio^phical  matter 
prefixed  to  the  Glossary  ol  ita6,  and  two  additional  papers,  Of  the 
Admiral  Jurisdiction,  and  the  Officers  Umttf^  snd  Qf  AnHent  Deeds 
and  Charters.  Wilkins's  edition  of  his  CnMiMs  WU edited  Igr  A.  W. 
Haddan  and  W.  Stubbs  in  Itj6yl873. 

SPENCB,  THOMAS  (1750-1814).  inventor  of  a  system  of  hud 

nation. was  born  at  iN'ewi astle-or.-Tyr.e  on  Ihc  21st  of 
Jime  I, so,  the  Son  of  a  Scotlis.h  netniulvci  and  shoemaker. 
.\  dispute  in  connexion  with  common  Land  rights  at  Newcastle 
imiH-Ued  him  to  the  stu<ly  of  the  land  question.  His  scheme 
w.T-s  not  for  land  :ial ioiutlization  projx-r,  but  for  the  establish- 
ment of  .sjlf-conlaincd  paro<hia]  communities,  in  which  rent 
paid  to  the  txiri>oration,  in  which  the  absolute  ownership  of  the 
land  was  vested,  should  be  the  ordy  tax  of  any  kind.  His 
pamphlet.  The  Meridian  Sun  of  Liberty,  which  was  first  hawked 
in  Newcastle,  appeared  in  London  in  1793;  it  was  reissued  by 
Mr  II,  M.  Hyndman  under  the  title  of  Tke  NalionaJization  of 
Ike  Land  in  1775  <"*^  S pence  procntly  left  Newcastle 

for  London,  wh»e  be  kept  a  bookstall  in  High  Holborn.  In 
1784  he  spent  six  months  in  Newgste  pnl  for  the  puMkatieo 
of  a  pamphlet  distasteful  to  the  authorkie^  and  In  1801  he  was 
sentenioed  to  twelve  months'  inpsisonment  for  seditious  libd 
in  oooneshm  with  his  pamphlet  enUtled  Tkt  Reslorcr  of  Society 
la  Us  Natural  State.  Be  died  in  London  on  the  8th  of  September 
1814.  His  .-idmirera  formed  a  "Society  of  Spencean  Pbilao- 
t  hropisi  s."  of  which  some  account  is  given  lit  Harriet  Martincauls 
England  During  the  Thirty  Yean?  Peaee. 

Sec  also  Davenport,  14ft,  WrMiit  and  PrhdlbM  eg  Thamu 

Spenct  (London,  I»36).  , 

SPENCER.  HERBERT  (1820-1903),  English  philosopher, 
w.Ts  bom  at  Derby  on  the  3  7lh  of  April  iSjo.  His  father, 
William  C.wrge  Sjienccr,  was  a  schoolma,ster,  and  his  parents' 
religiolu  convictions  familiarized  him  with  the  doctdncs  of  the 
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MethodkU  and  Qtttken.  He  dtcHneH  an  oier  from  Ui  uncle, 
the  Rev.  Thomas  Spencer,  to  send  him  10  Cambridge,  and  so 
was  practically  self-taught.  During  1837-1846  he  was  employed 

as  an  engineer  on  the  London  &  Birmingham  railway;  i84.S-i<S5^ 
as  sub-editor  of  the  Economist.  From  alwut  this  timt-  so  i<S<k) 
he  contributed  a  large  number  of  artirlfs  to  the  ]\  fstminstrr 
Review,  which  contain  the  first  sketches  of  his  philosophic 
'doctrines.  He  also  published  two  larger  works,  Social  Statics 
bi  1850,  and  Principles  of  Psychology  in  1855.  In  1S60  he  sent 
-nut  the  syllabus  of  his  SytUketic  Philosophy  in  ten  volumes, 
and  in  apite  of-fiei|ueot  Ul  health  bad  the  ntisfaction  of  com- 
pleting it  it  1896  with  the  diinl  volnne  of  tbe  PrtMcipUs  of 
Saeiddgy.  He  died  on  the  8th  of  Decembcripoj. 

Herbert  Spencer's  significance  in  the  history  of  English 
thought  depends  on  his  position  as  the  philosopher  of  tlu'  gn 
scientific  movement  of  the  sccotul  half  of  the  iQth  rcntury,  aini 
on  the  friendship  and  admiration  with  which  he  w.is  roganicd 
by  men  like  Darwin,  G.  H.  Lewes  and  Huxley.  Spencer  tries 
to  enpTfiw  in  a  sweeping  general  formula  the  belief  in  progress 
which  pervaded  his  age,  and  to  erect  it  into  the  supreme  law 
ol  the  universe  as  n  whole.  His  labours  coincided  in  time  with 
the  gnat  devdopUMat  of  biology  tmder  the  stimulus  ol  the 
Danriniaa  tlimty,  and  the  qnttpatUseis  with  the  new  views, 
feeling  the  need  a  oompreliensive  survey  of  the  world  as  a 
whole,  very  widely  accepted  Spencer's  philosophy  at  its  own 
vahiation,  both  in  England  and,  still  more,  in  .'Vmcrica.  In 
spite  of  this,  however,  his  heroic  attempt  at  a  syn;hcsis  of  all 
scieiitiic  knowledge  coulil  not  but  fall  short  nf  its  aim.  Living 
at  the  commencement  of  an  epoch  of  unparalleled  scientific 
activity,  Spencer  could  not  possibly  sum  up  and  estimate  its 
total  pxoduction.  To  the  specialists  in  sciences  which  were 
advNWillg  iB|iid^  and  in  divergent  directions  to  results  which 
olten  reacted  «n  and  tnasfocmed  their  initial  assumptions, 
SpttBoer  haa  often  appealed  too  mudi  o{  a  pUleeopher  and  defec- 
tive in  specialist  knowledge.  To  the  technical  philosophers, 
who  strictly  confine  themselves  to  the  logical  collation  and 
criti<  i^m  ijf  scientific  mclhoils.  he  has,  (dntr.iriwisc,  m)t  stemed 
phtlosoiihir  enough.  Hence  his  <loclniHS  wi  re  open  to  damaging 
attacks  from  both  sides,  the  more  so  as  he  always  stood  aloof 
from  the  academic  spirit  and  its  representatives.  It  seems 
unlikely,  therefore,  that  as  a  system  the  Syttthetic  Philosophy 
will  prove  long-lived;  but  this  hardly  detracts  from  its  fruit- 
fidaeai  as  a  source  of  suggestion,  or  from  the  historic  influence 
el  aaamy  of  Itacooeeptions  on  the  culture  of  the  age; 

This  eatlBMite  el  S^iencerian  philosophy  may  he  auhataatiated 
by  a  brief  survey  of  its  origin  and  leading  characteristics. 
Spencer  claims,  with  some  reason,  that  he  was  alwa>'s  an  evolu- 
tionist. Hut  hi.s  notions  of  what  "  evolution  "  i.s  i!i-vclo])L-ii 
quite  gra<lually.  .\l  first  he  seems  to  have  mi'.mt  liy  the  word 
only  the  belief  that  progress  is  real,  an<l  that  the  existing  order 
of  nature  is  the  result  of  a  gradual  process  and  not  of  a  "  si>ccial 
creation."  In  Social  Sialics  (1850)  he  still  regards  the  process 
teleologically,  and  argues  after  the  fashion  of  Paley  that  "  the 
greatest  happiness  u  the  purpose  of  creation  "  (ch.  iii.  §  i), 
and  that  to  "  gag  the  mocal  sentiment "  is  "  to  balk  creative 
deaign"  (di.  mn.  |  7).  But  this  phiaaeelogy  aoon  dis> 
appears,  without  his  coo^detiog  bow,  in  default  of  some  sort 
of  ideology,  it  is  leidtimate  to  treat  the  world's  history  as  a 
proceiis.     Ill   Tlir  Dncinpnunt  Hypolhfsis  he  objects 

Strongly  to  the  incrt-dibilily  oi  the  s[K'cial  creation  of  the  myriail 
forms  of  life,  without,  however,  suggesting  how  development 
has  l>een  efferteil.  In  Prngrcss,  its  Law  and  Cause  (1857)  he 
adopted  Von  Baer's  law,  that  the  development  of  the  individual 
proceeds  from  tbe  homogeneous  to  the  heterogeneous.  This  is 
at  once  connected  with  the  nebular  hypothesis,  and  subsequently 
"  deduced  "  from  the  ultimate  kw  of  the  "  persistence  of  force," 
and  finally  supplemented  bjr  a  counter-process  of  dissolution, 
all  of  which  appears  to  SpeiKer  only  as  "  the  addition  of  Von 
Baer's  law  to  a  number  of  ideas  that  were  in  harmony  w'th  it." 
It  is  clear,  however,  that  Spetvcr's  iiieas  as  to  the  nature  of 
evolution  were  already  pretty  definite  when  Darwin's  Origin  of 
Sp0tie$  (1SS9)  levehitiooiaed  the  subject  of  organic  cmltttian 


by  adding  natuial  adection  to  tbe  direct  adaptatian  by  use  and 

disuse,  and  so  suggesting  an  intelligible  method  of  producing 
mo<!ifications  in  the  forms  of  life.  Spencer  wdoomed  the 
Darwinian  theory,  and  enriched  it  with  the  phnue  "survival 
<if  the  littcst  ";  but  he  did  not  give  up  the  (Lamarckian)  belief 
i.i  thi'  lu'redilary  transmission  of  the  niodilUations  of  organisms 
by  the  ovtrcise  of  function.  Shortly  afterwards  (i860)  he  sent 
out  the  |)rospccius  of  a  systematic  exposition  of  his  SyHtkdie 
Philosophy,  of  which  the  first  volunie,  Pira  Principks,  appeared 
in  1S62.  This  work  is  divided  into  two  parts;  the  first  intended 
to  show  that  while  ultimate  met^ihyaiGal  qucaUons  are  Inaolnbie 
they  compd  to  a  leoognitiba  of  an  huciutable  Power  hdiind 
phenomena  which  is  called  the  Unknowable;  the  second  devoted 
to  the  formulation  and  illustration  of  the  Law  of  Evolution. 
In  rhi'  t'rst  p.ir:  Sjiriii  >;r'--  arj;iiiiieiil  rests  on  Maiisel's  Limits  of 
A'lj'in'jowi  J /.■•■uii>i!  ai'.d  Haniihciu's  '  plulo.soiihy  of  the  con- 
ditioned "  latid  su  ultimately  on  Kant),  and  tries  to  show  that 
alike  in  scientific  and  religious  thought  the  ultimate  terms  arc 
"  inconceivable  "  (not  by  him  distinguished  from"  unimagin- 
able ").  In  science,  the  more  we  know  the  more  extensive  "  the 
contact  with  surroimding  nescience."  In  religion  the  really 
vital  and  constant  element  is  the  sense  of  myateiy.  This  is 
iUusttated  tj  the  diffiailtiet  inherent  in  the  conception  of  Cauae, 
Space,  Time,  Matter,  Motion,  the  Infinite,  and  the  Absolute, 
and  by  the  "  relativity  of  knowledge,"  which  precludes  know- 
ledge of  the  Unknowable,  since  "  all  thinking  is  relationing." 
Yet  the  Unknowable  may  exi.st,  and  we  may  even  have  an 
"indefinite  knowledge"  of  ii,  [lositive,  though  vague  and 
extralogicaL  Hence  both  science  and  religion  must  come  to 
recognize  as  the  "  most  certain  of  all  facts  that  the  Power  which 
the  Universe  manifests  to  us  is  utterly  inscrutable."  Thus  to 
be  buried  side  by  side  in  the  Unknowable  constitutes  their  final 
recondliatioo,  as  it  is  the  refutation  of  incUgion  which  oonaista 
of  *'a  Ittifcing  doubt  whether  the  Incomptdieuible  is  reaOy 
incompfdieasible;" 

Such  are  the  foundations  of  Spencer's  metaphysic  of  the 
Unknowable,  to  whii  h  lit  resorts  in  all  the  fundamental  dilTicul- 
ties  which  he  sul)se(iutt'.tly  encounters.  Whatever  its  aflinities 
with  that  version  of  "  faith  "  uliich  regards  it  as  antagonistic  to 
knowledge,  it  can  hardly  be  deemed  philosophically  satis- 
factory. A  failure  to  solve  the  problems  of  metaphysics  must 
always  remain  a  failure,  in  spite  of  all  protestations  that  it  was 
inevitable;  and  it  in  no  wise  justifies  an  advance  to  so  self- 
contradictoiy  an  atylum  ignorantiae  as  the  Unknowable.  In 
the  editioa  of  hie  Pint  Frincipks,  publidicd  in  1900,  ^>enoer 
adds  a  "  postscript "  which  shows  some  consciousness  of  the 
contradiction  involved  in  his  knowledge  of  the  Unknowable, 
and  finally  contends  that  his  account  of  the  Know  able  in  part  iL 
will  stand  even  if  part  i,  be  rejected.  Kveu  this,  however, 
understates  the  case,  seeing;  llial  a  reall>'  itiserutable  Unknow- 
able would  destroy  all  confidence  in  the  order  of  nature  and 
render  all  knowledge  entirely  precarious. 

In  part  it  Spencer  recognizes  succcs.^vely  likenesses  and 
unlikenesiea  among  phenomena  (the  effects  of  the  Unknowable), 
which  am  aegiegateid  into  manifcatations,  vivid  (object,  non- 
ego)  or  {tint  (sobject,  ego),  and  then  into  space  and  time,  matter 
and  motioa  aisd  fbice,  of  wliidi  the  last  is  qrmbolized  for  us  by 
the  experience  of  resistance,  and  is  that  out  of  which  our  ideas 
of  matter  and  motion  are  built.  Ilcncc  the  Persistence  of  Force 
is  the  ultimate  basis  of  knowledge.  From  it  Spencer  proceeds 
to  deduce  the  indestructibility  of  matter  and  energy,  the  equiva- 
lence and  transformation  of  forces,  the  necessity  of  a  rhythm, 
of  Evolution  (i.e.  integration  of  matter  with  concomitant 
dissipation  of  motion)  and  Dissolution,  and  finally  reaches  the 
statement  of  tbe  Law  of  Evolution  as  "  an  integration  of  matter 
and  concomitant  diseipatina  ef  motion,  diuing  which  the 
matter  passes  from  an  indefiidte  faicoherent  homogeneity  to  a 
definite  coherent  heterogeadty,  and  doxbg  whidi  the  retained 
motion  undergoes  a  parallel  transformation.*'  This  process 
of  evolution  is  due  to  the  instability  of  the  homogeneous," 
the  "  multiplication  of  effects  "  and  their  "  segregation,"  con- 
I  tiaahig  until  it  ceases  in  complete  "  equOibiBtian.'' 
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or  laU-r.  however,  the  reverse  process  of  Dissolution,  with  its 
aliKirption  of  motion  and  disinteRrraion  of  matter,  which 
in  liid  h:i>  always  been  going  on  lu  some  extent,  must  prcv;iil, 
and  iticse  oscillations  of  the  cosmic  process  will  continue  with- 
out end. 

It  appcan,  therefore,  that  Spencer  ultinatcly  describes  the 
Knowable  in  terms  of  the  mechanical  conccpUoos  of  matter 
■ad  motion,  and  thit  this  must  give  a  materialistic  colouring 
to  Us  philosophy.  There  are,  however,  other  llaws  also  in  his 
pnoedute.  ThepiewaeeofFoce^tAhisvenkmof themethodo- 
luteal  inmptinn  of  onntUKy  io  the  quudutive  aspects 
of  pheDomoM,  leeini  a  very  unsuitable  bosis  tat  a  pUkaorphy 
of  progrcM.  To  mch  a  philosophy  a  oooadention  of  the 
conditions,  if  any,  under  ^ich  progress  can  be  conceived  as 
ultimately  real,  seems  a  necessary  preliminary,  which  Spencer 
omits.  He  also  assumes  that  "  Evolution  "  is  a  real,  nay,  an 
ultimate  law  of  nature,  but  his  evidence  only  goes  to  show  that 
it  is  a  result,  in  some  cases,  of  the  complex  interaction  of  laws, 
which,  like  Rhythm,  Segregation,  &c.,  are  in  their  turn  only 
tendencies,  and  may  be,  and  often  arc,  lounlcraclcd.  By  the 
afterthought  of  a  "dissolution"  process  (2nd  ed.  of  First 
Prit;,::p:ts)  Speticcr  in  a  way  .idmits  this,  but  introiUiccs  fresh 
ditlicultics  as  to  its  relation  to  "  Evolution."  If  the  two  pro- 
cesses go  on  together  both  are  tendencies,  and  whether  there 
ia  on  the  whole  progress  or  not  will  depend  on  their  relative 
ItKUgth;  neither  can  be  univenal,  nor  the  "  law  "  of  cosmic 
tldftflK^i  unleis  iu  coexisting  rival  la  legarded  as  essentially 
■Bcoiidaiy.  Bat  if  so  it  ceases  to  be  avidablc  as  evidence  of 
«  omniog  ivvmal  of  the  dommaat  pnccaa.  If,  on  the  other 
hand,  the  procBssei  m  rtiictly  alteraativc,  a  mid  whidi  ea 
kyp«AtH  cnmpliica  the  one  era  never  Justify  w  bi  inferring 
the  other.  Speooer  apfwala-  altenate^r  to  the  "  lutability  of 
the  homogeneous  "  and  the  impossibility  of  complete  equilibra- 
tion to  keep  up  the  cosmic  see-saw,  but  he  can  do  so  only  by 
r  jntining  himself  to  a  P:irt  of  the  universe.  A  world  uhoUy 
homogeneous  or  equilibrated  could  no  longer  change,  while  so 
long  as  a  part  only  is  in  process,  the  process  cannot  be  repre- 
sented as  universal.  Again,  an  infinite  worhl  cannot  be  wholly 
engaged  either  in  evolution  or  in  dissolution,  so  that  it  is  really 
unmeaning  to  discuss  the  universality  of  the  cosmic  process  until 
it  is  settled  that  we  h.ivc  a  universe  at  all,  capable  of  luin.t;  con- 
sidered as  a  whole.  In  the  last  resort,  therefore.  Spencer  fails 
to  deduce  philosophically  not  only  the  necessity  of  progress, 
but  alto  its  oompatibility  with  the  evolution-dissolution  oscilla- 
tfoOi  and  even  the  general  ixissibility  of  conceiving  the  world 
as  a  piooeti.  In  other  words,  in  apite  of  his  intentions  he 
does  not  succeed  in  giving  a  metaphyac  of  evolutionism. 

b  the  Hrkidpkt  oj  Bialoiy  the  moat  notable  points  are  the 
delniition  of  life  as  the  oanthwoua  adjustment  ol  fntemal 
to  external  relations,  and  the  consequent  emphaiis  on  the  need 
of  sdapting  the  organism  to  its  environment.  This  eaaggeratca 
the  passi\'ity  of  life,  and  docs  not  sufiiciently  recognise  that  the 
higher  organisms  largely  adjust  cxtem.il  to  internal  relations 
and  adi\pt  their  environmc-n;  to  their  needs.  His  universal 
process  of  Evolution  seems  to  give  Spencer  a  criterion  of 
"higher"  and  "lower"  "progression"  .and  dcgenrr.itifin," 
independent  of  the  accidents  of  actual  history,  and  unattainable 
by  strictly  Darwinian  meiliods.  I  hc  higher  (at  least  in  limes 
of  "  evolution  ")  is  the  more  complex  and  diflcrcntiatcd,  whether 
it  invariably  survives  or  not.  On  the  other  hand,  he  advances 
too  easily  from  the  maxim  that  function  is  prior  to,  and  makes, 
structure  to  the  ooodusion  that  the  results  of  use  and  disuse 
arc  therefore  immediately  incarnated  in  structural  adaptations 
capable  of  hereditary  tcsasmission.  This  inference  has  involved 
him  in  much  controversy  with  the  ultra-Daru-inians  of  Weis- 
saann's  school,  who  deny  the  possibility  of  the  inheritance  of 
acquired  dnaactefistics  altogether.  And  thoufh  Spencer's 
fenenl  position  that  k  is  absurd  to  Mtppoae  that  otganisos 
after  befatg  modtted  bgr  their  Ufa  should  ^ve  Urth  to  offspring 
Aowing  no  tisoes  of  such  modifications  seems  the  more  philo- 
sophic, yet  it  docs  not  dispose  of  the  facts  which  go  to  show  that 
most  of  the  evidence  for  the  direct  transmission  of  adaptations 


is  illusury,  anrl  that  beings  are  organised  to  minimize  the  effects 
of  life  on  the  reproductive  tissues,  so  that  the  transmission  of  the 
effects  of  use  and  disuse,  ti  :l  i;iL-.:r^^,  must  lie  iiuth  (ii:Tjtult  and 
rare — far  more  so  than  is  convenient  lor  Spencer's  psychology. 

In  his  Principles  0]  Psychology  Spencer  advocates  the  genetic 
explanation  of  the  phenomena  of  the  adult  human  mind  by 
reference  to  its  infant  and  animal  ancestry.  On  the  funda- 
mental question,  however,  of  the  psychophysical  oonneaoa 
and  the  derfvatioc  of  ndad  fron  natter,  bis  utterances  are 
neither  clear  nor  consistent.  On  the  one  hand,  hia  whole  ionnn> 
lation  of  Evolution  in  mechanical  tema  ui|ca  ban  m  the  dire^ 
tioQ  of  materiaMam,  and  be  atteaipts  to  eomposa  the  mind  out 
of  hoBaaeneoua  unita  of  consciouanesB  (or  "  fedhig  ")  **  sfanilar 
in  nntaie  to  those  which  we  know  as  nervous  shocks;  each  of 
iriildi  fa  the  oortdative  of  a  rhythmical  motion  of  a  material 
unit  or  group  of  such  units  "  (f  62).  On  the  other  hand,  when 
pressed  by  his  disciple,  Fiskc  {Outlines  of  Cosmic  Phtlctopky 
ii.  ]>.  444).  he  is  ready  to  anietia  rjinriuj  into  psycliiial  shocks, 
whici)  IS  no  doubt  what  he  ought  to  have  meant  but  could  not 
s.ay  without  ruining  the  illusory  bridge  between  the  psuhical 
and  the  physiological  which  is  suggested  in  the  phnise  "  nervous 
sho<-k."  And  he  .admits  ({  63)  that  if  we  were  compelled  to 
choose  between  translating  mental  phenomena  into  physical  and 
its  a>nverse,  the  latter  would  be  preferable,  seeing  that  the 
ideas  of  matter  and  motion,  merely  symbolic  of  unknowable 
realities,  ant  complex  States  of  consciousness  built  out  of  units 
of  feeling.  But  easiest  of  all  is  it  to  leave  the  relation  of 
the  unknowable  "  substance  of  Mind  "  to  the  nnknowaUe 
"aubetaoce  of  Matter"  (subatancn  he  thiougbottt  oonceivcn 
aa  An  unknowable  snbatiate  of  phenflBeaa)  to  the  Unknowable^ 
as  be  finally  does.  To  the  theoiy  flf  knowledfe  Speaoer  con- 
tributes a  "  transfigured  realism,"  to  mediate  hetwean  rcaHam 
and  idealism,  and  the  doctrine  that "  necessary  truths,"  aoqtdred 
in  ejtpcriencc  and  congcnitally  tran.smitted,  arc  a  priori  to  the 
,  individual,  though  a  iwi>;triori  to  the  race,  to  mediate  between 
empiricism  and  apriorism.  It  has  already  been  explained, 
however,  that  the  bioiotical  foondatioos  of  the  latter  doctime 
arc  questionable. 

In  the  Principles  of  Sixiology  Sjvenccr's  most  influential  ideas 
have  been  that  of  the  social  organism,  of  the  origination  of 
religion  out  ol  the  worship  of  ance!.lr;d  ghosts,  of  the  natural 
antagonism  between  nutrition  and  reproduction,  industrialism 
and  warfare.  Politically,  Spencer  is  an  individualist  of  an 
extreme  laissa  /aire  type,  and  it  is  in  his  political  attitude  that 
the  consequences  of  his  pre-Darwinian  conrepiion  of  Kvohitioa 
are  most  manifest.  But  for  this  he  would  hardly  have  Cltab> 
lished  so  absolute  an  antithesis  between  industrial  and  mflltaijr 
competition,  and  have  shown  himself  readier  to  reco^iiK 
that  the  law  of  die  stmg^  far  eifstaice,  Just  bacanae  it  ia 
mdveml  and  equally  (though  differently)  operative  in  cvay 
form  of  society,  cannot  be  appealed  to  for  guidance  in  ^"^^hg 
between  the  respective  merits  of  an  industrial  or  aailitaiy  and 
of  an  individualist  or  socialist  organization  of  society. 

In  the  Principles  of  Ethics  Spencer,  though  relying  mainly 
on  the  objective  order  of  nature  and  the  intrinsic  consequences 
!  of  actions  for  the  guidance  of  conduct,  conceives  the  ethical  end 
■  in  a  manner  intermediate  between  the  hedonist  and  the  evolu- 
tionist. The  transition  from  the  evolutionist  criterion  of  sur- 
vival—which in  itself  it  is  difficult  to  regard  as  anything  but 
non-moral  —  to  the  criterion  of  liappinesj;  is  effected  by  means 
of  the  psychological  .argument  that  pleasure  promotes  function 
and  that  Uving  beings  must,  upon  pain  of  extinction,  sooner  or 
later  take  pleasure  in  actions  which  are  conducive  to  their 
survival.  Hence  pleasure  is,  on  the  whole,  good,  and  asceticism 
reprehensible,  although  in  man's  case  there  has  arisen  (owing 
to  the  rapidity  of  evolution)  a  certain  derangement  and  divcr> 
gence  between  the  pleasant  and  the  sahitaiy  (|  39).  Never* 
thelcas  pleaane  idiBis  an  *' fneipuflnabia  element "  of  the  umnbI 
aim  (I  16).  Conduct  being  the  adinstnent  of  acts  to  cnda^ 
and  good  conduct  that  which  is  conducive  to  the  preservation 
of  a  pleasurable  life  in  a  society  so  adjusted  that  each  attains 
his  happiness  without  impeding  that  of  others,  life  can  be 
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considered  valuable  only  if  it  condBM  to  bafiiriBai.  On  the 
other  hand,  life  mint  ia  the  long  ran  *o  oonduce,  vriutever  iu 
pnaent  vafais  may  appeur  to  be,  because  a  ooiuuat  process 
of  a4jiutiiicBt  k  gpiag  on  whkh  is  bonnd  aoaoer  or  later  to  lead 
to  a  cwpihle  adJtiiitiBeiit  wUA  '•01  be  peitet  hapfrineis. 
Thfafa  tteidrtation  of  prBi<iiiim,iiMchiilrtmatfly  ijiHawith 
optimiBi  b  auking  plcasun  the  itHidaid  «l  tilw.  ht  this 
muoning  Spenoer  appears  to  have  ovcrlookad  thk  poaifliiUty 
of  an  expansion  of  the  ethical  environment.  If  this  is  as  rapid 
as  (or  more  rapid  than)  the  rate  of  adaptation,  there  mil  Ijc  no 
actual  growth  of  adaptation  and  s<.i  no  moral  progress.  Complete 
adaptation  to  an  infinitely  reccdins  ideal  is  impossible,  and 
relative  adaptation  dc[Krnds  on  the  distance  between  the  actual 
and  the  ideal.  Spencer,  however,  considers  that  he  can  not 
only  anticipate  such  a  stale  of  complete  adjustment,  hut  even 
lay  down  the  rules  obtaining  in  it,  wliich  will  constitute  the 
code  of  "  Absolute  Ethics  "  and  the  standard  for  di-sccrning 
the  "  least  wrong  "  actions  of  relative  ethics.  He  conceives 
it  aa  a  state  of  sodal  harmony  so  complete  that  in  it  even  the 
tntagonism  between  altruism  and  egoism  will  have  been  ovcr- 
eome.  Both  of  these  are  original  and  indispensable,  but  egoism 
has  the  priority,  since  there  must  be  egoistic  pleasure  somewhere 
bafon  than  cm  be  altniistic  sympathy  wiih  it.  And  ao  in  the 
ideal  state  evciyaiie  nOt  derive  oioiatk  pikmie  fkan  doiaB 
such  ahraistic  acu  aa  may  stlU  be  needed.  In  it,  too,  the  sense 
of  duty  will  have  become  otioae  and  have  disappeared,  being 
essentially  a  rdic  of  the  history  of  Hw  OMinl  coniClOUiMiiii 
Originally  the  socially  salutary  actloa  waa  in  tbe  main  that 
which  was  enjoined  on  the  indhridoal  by  bis  political  and 
religious  superiors  and  by  social  sentiment;  it  was  also  in  the 
main  that  to  which  his  higher,  more  complex  and  rc  rt^pr(  >cnta- 
tive  feelings  prompted.  Hence  the  fear  with  which  the  [K)liiical. 
religious  and  social  controls  were  regarded  came  to  be  ass«:iciated 
also  with  the  specifically  moral  control  of  lower  by  higher 
feelinfpi,  and  cnRcndcrcti  the  coercive  clement  in  the  feeling 
of  obligation.  Its  aulhorilaliveness  depends  on  the  intrinsic 
salutarincss  of  .vlf  roiitrol,  and  must  cea.sc  to  l>c  felt  as  the 
resistance  of  the  lower  feelings  relaxes.  Hence  Spencer  con- 
cludes that  the  sense  of  duty  is  transitory  and  must  diminish 
as  morelization  increases.  In  the  preface  to  the  last  part  of  his 
AMn  (1803)  Spencer  regrets  that  "  the  Doctrine  of  Evolution 
baa  not  furnished  guidance  to  the  extent  he  had.iioped,"  but 
hb  oontribtttions  to  ethics  are  not  unlikely  to  be  the  moat 
permanently  valuable  part  of  his  philosophy. 

After  completinfi  hi»  system  (1896)  Spencer  continued  to  revise 
i(,  and  lirouuhl  out  new  t  litn.-ii-i  of  the  Btitloi;;,  li.S).'*  lhi><j)  and 
Finl  Principles  (1900).  The  dates  of  his  chief  work.s  arc  a^  follows: 
1S43,  Letters  to  the  Nonconformiit,  "  The  Proper  Sphere  of  Cmtern- 
mtnt."  1850,  Sociai  Sbitict.  185a,  The  Theory  of  PopuUuion 
(cf.  part  VI.  of  Btmo^y);  "The  Development  llvjKHheMsi "  (in 
Essays,  vol.  i.)  I'^iJ.  ! he  Vniversal  PoiluJalf  Icf.  P.<.\chology,  part 
vii.).  1S54,  "the  (icncsis  of  Science"  (in  Essays,  vol.  ii.).  I855, 
Print.ipUs  of  Psyfholony  li  vol.).  1857,  Pro[ress,  its  Law  and 
Cause  (Essays,  vol.  i.).  Essays  (containini^  most  of  his  con- 

tribution!, to  the  Westminster  Review;  1S63,  vol.  li.;  IftSS,  vol.  iii.). 
1861,  Education:  IntfUettmU,  Moral,  Physical.  1862,  First  Prin- 
eiples  (2nl  p-il  .  1867;  6th,  IQOo).  1864-1867,  Pn'miplrs  nf  Biolngy 
(a  vols  ).  Principles  of  Psychology  IJnd  ei!  ,  in  2  \n\t-}.  iK;.^, 

The  Study  of  Sociology.  I876,  vol.  i.,  The  Princ%pies  of  Sociology; 
vol.  ii..  Ceremonial  Iniiitultons,  1879,  Political  Imlitutious,  1882; 
vol.  ilL,  Ecclesiaslital  InstUutions.  1885,  completed  1896.  1879, 
r*«  Data  «l  Ethics  (part  i.  of  Principles  of  Ethia  in  a  vols. ; 
part  iv.,  Juttke,  t8oi:  parts  ii.  ami  iii.,  InimeU&ns  tf  BOucs  and 
Eihics  of  Individual  Life,  l8<)J ;  parti  v.  and  vi..  Nrzativf  and  Positive 
Beneflcence,  i8i>3).  I884,  Man  versus  Ike  Slnle.  iK.H/i.  Factors  of 
Organic  Exolutum.  1893,  Inadequacy  of  Natural  Selection.  i!^4. 
A  RQomier  ta  Ptnfmmr  Weismamt  and  d'eMimmiiMin  imce  more. 
1897,  Fntmenls.  1900.  Vaets  and  Commenls.  An  Autobiography 
in  3  voln.  appeared  posthumouriy  in  1904.  For  a  full  bibliosraphy 
ot  his  works  see  W.  H.  Hudson*  Introduction  lir  the  Phiiosopky  of 
Herbert  Spencer  (up  to  iHi)^);  and  for  a  U"ieful  summarj'  of  his  chief 
doctriiK!.-,  b\  SiK'iHur  liim-Lif,  his  preface  to  Collins's  Epitome  of  the 
Synthetic  Philosophy.  He  also  supcrvi.scd  the  compilation  of  a 
comprriiensive  terie*  of  volumes  by  various  writers  on  Destriptire 
Soctoiogy,  of  which  by  1881  et(;ht  partx  ondilfefent  racial  areas  had 
been  published  (at  a  loss  to  him  of  £3250^  as  iho  result  of  fourteen 
years  of  labour,  lie  then  suspended  thi-^  ^!:•.l!lTla'.ciI■.^;,  but  re^r.K  cd 
that  at  his  death  it  should  be  continued  at  the  cost  of  hi*  estate. 
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laUslrili  be  appointed  trustees,  who  were  to  oiutust  the  supervision 
to  Mr.  H.  K.  Tedder,  librarian  of  the  Athenaeum  Club;  and  the 
work  «'as  resumed  accordingly  after  his  death,  fnt  man  parts 
being  arranged  for,  one  of  wimih  was  puUiifacd  in  1910. 

CF.CS.S.) 

8PBNGBR.  JOmi  CBAMilS  ffnCB,  jsd  Eakl  (1782- 
1845),  English  sutesman,  better  knofwn  by  the  courtesy  title 
of  Lord  .-Mthorp,  which  he  hore  during  his  father's  lifetime,  was 
the  son  of  George  John,  2nd  Earl  (i7s*-i834),  grandson  of 

John  (1734  i7.S;i),  created  ist  Earl  Spencer  in  1765,  and 
great-grandson  of  Charles  Sjjcnccr,  .?rd  Earl  of  Sunderland. 
His  father  served  in  the  ministries  of  I'itt,  Fox  and  Grenvillc, 
and  was  first  lord  of  the  .idmiralty  from  1704-1801;  and 
his  interest  in  literature  was  shown  in  hi.s  attention  to 
the  Althorp  library,  inherited  from  the  jrd  Earl  of  Sunder- 
land,  which  he  devclo[>cd  into  the  finest  private  library 
in  Europe;  his  wife,  the  eldest  daughter  of  the  ist  Earl 
Lucan,  was  conspicuous  in  London  society  for  her  gaiety  and 
brightness.  Their  eldest  son,  John  Charles,  was  bom  at  SpcMsr 
House,  London,  on  the  30th  of  May  178a.  In  1800  ba  todi 
up  his  residence  at  Trinity  College,  Cambridge,  and  far  some 
tune  applied  hianself  energatically  to  Matbemaifcal  atndtot  but 
ba  qWBt  Boat  d  Us  time  in  bimtiag  and  ndng.  Atauat  im- 
medfaldy  ^ter  taking  his  degree  In  i8o>,  be  set  out  «a  a  conti- 
nental tour,  which  was  cut  short,  after  he  had  passed  some  months 
in  the  chief  dtics  in  Italy,  by  the  renewal  of  war.  Through  the 
influence  of  Pitt's  government  he  was  returned  to  parliament 
for  the  borough  of  Okchampton  in  Devonshire  in  April  1804, 
and,  although  he  vacatc<l  his  scat  in  I  e!jruary  1S06,  to  contest 
the  university  of  Cambridge  against  Lord  Henry  Petty  and  Lord 
Palmcrston  (when  he  was  hopelcs.sly  beaten),  he  was  elected  in 
the  same  month  for  St  .AlUans,  and  appointed  a  lord  of  the 
treasury.  .\t  the  Rf-nt-ra!  ilcrtion  in  November  1806,  he  was 
elected  for  .Northamptonshire,  and  he  continued  to  sit  for  the 
county  until  he  succeeded  to  the  peerage.  His  tastes  were  then, 
as  ever,  for  country  life,  but  his  indignation  at  the  duke  of 
York's  conduct  at  the  Horse  Guards  led  him  to  move  a  resolu- 
tion of  the  House  of  Commons  in  1800  for  the  duke's  removal 
from  his  post.  For  the  next  few  years  after  this  speech  Lord 
Althorp  occasionally  spoke  in  debate  and  always  on  the  side  of 
Liberalism,  but  from  tStj  to  tStS  he  waa  only  rarely  In  tbe 
House  of  ComBMH.  Hia  abaenoe  waa  partly  dne  to  a  iaeUng 
that  it  was  bopdcM  to  ttragi^  agalaat  the  will  of  tbe  Tony 
ministry,  but  raoie  paitkulariy  to  hit  nairiiSB  OD  tbe  t4th  «f 
April  1814,  to  Esther,  only  daughter  of  Ridiaid  Addom  of 
Wiscton  Hall,  Northamptonshire,  who  died  in  chiUbirth  1818. 
In  1810,  on  his  return  to  political  life  after  her  death,  and  for 
many  years  after  that  date  he  prcs-scd  upon  the  atti  n:ir)r  nf  the 
house  the  neces^sity  of  establishing;  a  more  eflkienl  liankru(jlcy 
court,  and  of  expediting  the  rrrnvery  of  small  debts;  and 
he  saw  both  these  reforms  accomplishci!  before  iH.:5.  During 
the  greater  part  of  the  reign  of  George  I\'.  the  Whigs  lost  their 
legitimate  intluenrc  in  the  state  from  their  want  of  cohesion, 
but  this  defect  was  scxin  remedied  in  i.'sso  when  Lord  Althorp 
wa.s  chosen  their  leader  in  the  lower  house,  and  his  capacity  for 
the  position  was  proved  by  experience.  When  Lonl  Grey's 
administration  waa  formed  at  the  close  of  the  year  the  chan- 
cellorship of  the  eniietiner  combined  with  the  leadership  of  the 
House  of  Commons  was  entrusted  to  Lord  .\lthorp,  and  to  him 
more  than  to  any  other  man,  with  the  exception  of  the  prime 
minister  and  tbe  lord  cfaanceUor,  nay  be  attributed  tlw  auoMN 
of  the  goveinmnt  meaium.  Tbe  budget,  it  ii  trae^  hub  a 
failure,  but  tlds  misfortune  was  sooo  forgotten  in  the  strugglea 
over  the  Refonn  BilL  The  miwMwatlen  of  tbe  pielimlBariea 
of  tUtlMiure  was  assigned  to  foorministen,  two  in  tbe  cabfaicC 
and  two  outside  that  body;  but  thdr  proposals  were,  after 
carcftil  examination,  approved  or  rejected  by  Lord  Grey  and 
Lord  .\lthorp  before  they  were  brought  under  the  notice  of  tbe 
cab  111  t .  When  the  Rill  was  ready  for  introriuction  to  the  House 
of  Commons  its  principles  were  expounded  by  Lord  John  Russell; 
but  from  the  commencrment  of  the  protracted  discu.ssion  over 
its  details  he  had  the  assistance  of  Lord  Althorp,  and  after  some 
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weeks  of  inttssanl  toil,  which  the  physique  of  Lord  John  Russell 
could  not  sustain  any  longer,  the  whole  rt-sponsibility  was  cast 
on  Lord  Altborp.  To  combat  the  objections  of  three  such 
pertinacious  opponents  as  Croker,  Sugden  and  WethcreU  required 
both  skill  and  coaiage,  and  in  Lord  Altlmp  these  qualities  were 
found.  On  one  evening  he  made  as  many  m  twenQr  qweches. 
Tbe  Reform  Bill  was  carried  at  last,  and  popnlar  Instinct  was 
4ght  ia  «i"%~''"C  to  tbe  leader  of  tbe  honae  «  cndit  only  second 
to  thtt  Mined  by  Lonl  John  RmdL  Aftir  th«  dissolution  of 
1833  tbe  WUp  ntHmed  to  power  with  augmented  numbers; 
bnt  dlliewBCM  aocn  showed  themselves  among  both  lenders  and 
followers,  and  their  majority  crumblc<l  away.  Their  position 
was  strengthened  for  a  time  by  triumphantly  carrying  a  new  poor 
law  bill;  and  even  their  keenest  crilic-s  would  not  allow  that, 
had  the  Whig  propositions  on  tithes  and  church  rates  been 
carried  into  effect,  many  years  of  passionate  rontrovi  rsy  would 
have  been  spared.  The  ministry  of  Lord  (irey  was  shattered  to 
pieces  by  difTiculiius  over  an  Irish  coercion  bill.  .Mthough  Lord 
MellKiurne  became  premier  (Jxdy  14,  1834),  the  fortunes  of  the 
mimstry  rested  on  Loid  Ahbocp's  praaice  in  the  Hdum  of 
Commons. 

The  death  of  the  Jnd  Earl  Spencer  in  November  1834,  called 
his  son  to  the  upper  house,  and  William  IV.  took  advantage 
of  this  event  to  summon  a  Tory  cabinet  to  his  side.  The  new 
Lord  Spencer  abandoned  the  cares  of  office  and  returned  to 
ooantqr  life  with  unalloyed  delight.  Henceforth  agriculture, 
not  psihicB,  was  his  principal  interest.  He  was  the  first  pre«- 
dnt  of  die  Royal  Agricultural  Society  (fonnded  1838),  and  a 
notabte  cattle-bceedec.  Often  w  he  me  Wfed  by  bis  political 
Uendi  to  come  to  tbcir  eaiiitaao^  be  nidy  qoittid  tbe  peanfnl 
pleaaiuM  which  he  loved.  He  died  at  Wieeton  on  the  let  of 
October  1845,  being  succeeded  ee  4th  Eeil,  tn  default  of  iaeue, 
bybiebratbcr  Frederick  (d.  1857).  He  had  held,  as  a  statesman, 
a  remarkable  position.  The  \\Tiigs  required,  to  carry  the 
Reform  Bill,  a  lea  U  r  if  unstained  character,  one  to  whom  party 
spirit  could  not  atlai.h  the  suspicion  of  greed  of  office,  and 
againsr  Lunl  Althorp  malevolcnLc  was  [xjwerless.  Xu  stronger 
prill)!  >il  Kis  pre-eminence  cuold  be  given  than  the  oft-quoted 
say.iiK  of  Lord  Mardinse  that  one  of  Crokcr's  ablest  speeches 
was  demolished  by  the  simple  <1.itement  of  Lord  Althorp  that 
he  had  collected  some  tigurrs,  u  lu.  li  entirely  refuted  it,  but  had 
lost  them.  J  he  tru.st  which  the  house  put  in  him  then  was  never 
wanting. 

SPENCER.  JOHN  POYNTZ  SPENCER,  5lh  Earl  (1835-1010), 
English  statesman,  was  the  son  of  the  4ih  Earl  and  his  first 
wife,  a  daughter  of  William  Stephen  PoynU,  of  Cowdray  I'ark, 
Sussex.  Bom  on  the  27th  of  October  1835,  and  edacated  at 
Uanow  and  TMnity  O^lege,  Cambridge,  be  wee  »  member  of 
parKanent  for  a  flew  Donths  befom  be  encceeded  to  the  earl- 
doen  hi  December  t8s7.  His  kng  career  as  a  Liberal  politician 
datee  fnm  Ua  aoeqitaniee  of  tbe  olHoe  of  lord-Ueuienant  of 
Ireland  mder  GMatona  hi  tSfiS,  n  port  wfakh  be  retained  nntU 
1874.  When  tbe  Uberala  ictuned  to  power  in  i88e  be  waa 
appointed  lord  president  of  the  COuncQ,  but  in  1S83  he  entered 
upon  a  second  term  of  office  as  lord-lieutenant  of  Ireland. 
The  three  years  lurinc  which  Earl  Spencer  now  tilled  this 
position  was  a  period  ot  exceptional  <lisijrder  in  Ireland,  marked 
by  a  long  series  of  outrages  and  conspir.u  ic,  as^oi  iateii  with  the 
"  Invincibles,"  but  the  courage  ami  lirmnc-ss  which  he  then 
displayed  won  the  admiration  of  all,  and  made  his  iKloption  of 
the  [xjlicy  of  Home  Rule  in  iSSi;  an  event  of  considerable 
interest.  In  the  short  Liberal  administration  of  1886  he  was 
lord-president  of  the  council,  and  from  iHqj  to  1805  he  was  a 
very  rspsHe  int  lord  of  the  admiralty;  it  is  on  record  that 
Gladstone,  on  retiring  in  1904,  would  have  recommended  the 
Queen,  if  she  had  aananlted  bini,  to  summon  Lord  Spencer  to  the 
premienlup.  From  190s  to  1905  he  was  the  Liberal  leader  in  the 
HeiMOiLMde,  and  early  in  1Q05,  when  a  chanseof  fovemment 
me  aeen  to  bepeoibable,  It  «aa  tbooi^  in  some  qnarters  that 
he  wonid  be  tbe  moet  snitable  Ubetal  prine  miniBter.  But 
his  health  brake  down  just  at  tlda  tunei  and  he  toelt  no  further 
part  in  poUtical  life,  altbooi^  he  iurvlved  untQ  tbe  13th  d 


August  1010,  when  be  died  at  .■Mthorp.  For  forty  five  years 
the  carl  was  a  Knight  of  the  Garter;  he  was  lord-licutcnant  of 
Northamptonshire  for  upwards  of  thirty  years,  and  he  had  a 
reputation  as  a  keen  and  daring  rider  to  hounds.  The  fine 
library,  collected  at  Althorp  by  the  2nd  eari,  was  sold  by  him 
for  £250,000  to  Mrs  Rylands,  tbe  widow  of  a  Manchester 
merchant,  and  was  by  her  presented  to  the       ot  Hancbester. 

Eari  Spencer  had  no  children,  and  his  successor  was  his  half- 
brother,  Charles  Robert  Spencer  (b.  1857),  who  became  the  Mh 
cart  As  the  Hon.  Charles  K.  S|wneer  be  waa  one  of  the  pttKa- 
mentary  representatives  for  MarthanptonfaiR  from  xS8o  to 
iSos  and  again  bom  1900  to  t^,  and  wan  vice^duunberinto  of 
the  royal  houacboM  flmn  rt^s  to  1895.  b  190s  he  waa 
pointcd  lord  diambcrlain,  and  in  tbe  same  year  he  was  tailed 
to  the  peerage  as  Viscount  Althorp. 

SPENCER,  WILLIAM  ROBERT  (1760  iSm\  Enclish  poet 
and  wit,  was  the  son  of  Lord  Charles  SjR-ncer,  second  son  of 
Charles  Spencer,  jird  duke  of  Marlborough  and  5th  earl  of 
Sunderland.  He  w;is  e<iucated  at  Harrow  and  Christ  Church, 
Oxford,  but  left  the  uiu  .iisi'y  without  takinga  degree.  Spencer's 
wit  made  him  a  [K)[)ular  memljcr  of  .society,  Init  he  t(X)k  no 
part  in  public  life  although  he  numbered  aniun^;  his  friends 
leading  statesmen  like  Pitt,  Fox  and  Sherid.ui.  He  was  an 
accomplished  writer  of  "occasional  "  verse,  which  was  WMtty 
praised  by  Scott,  by  Christopher  North  and  by  Byron,  who 
placed  him  in  the  same  rank  as  Moore,  Rogers  and  Camp^ldl. 
In  1796  be  publiahed  an  Engliab  vo^n  of  BUrger's  Leonere, 
and  in  iSoe  he  bwthiqiied  Geiaaan  romance  in  his  Urania, 
which  wna  pendBced  en  the  stage  at  Druty  Lane.  Among  bia 
baat^BDwn  fieort,  wUdi  w«e  published  in  a  collection  of  hie 
poemefai  iSir,  wen  "  Beth  Gelort "  and  "  Too  Lau  I  Stqied." 
He  died  in  poverty  in  Paiia  in  1834.  In  rjQr  he  mnrried 
Sana,  daughter  of  Count  Jeniioa-Wahioith,  dwMbwIal*  t» 
the  elector  palatine,  by  whom  he  had  live  lona  and  two  danghtcra. 
One  son.  Aubrey  George  Spencer  (1795-1872),  became  first 
bishop  of  Newfoundland  in  1839,  being  afterwards  translated 
to  the  St-c  of  Jani.iira.  .Another  son,  fiKOHi;!;  Tkkmik  Spi'sct-H 
(i7()<)-ilS66),  was  in  iS.i?  consceratcii  second  bishof)  of  Madras. 
He  published  several  books  relating  to  missionary  work  in  India; 
on  his  return  to  England  in  1840  he  was  appointed  assistant 
to  the  bishop  of  Bath  and  Wells,  and  in  1S60  became  chancellor 
of  St  Paul'-H  Cathedral.  He  married,  in  i.S;  <,  Harriet,  daughter 
of  Sir  Benjamin  Hobhouse  and  sister  of  Lord  Brou>;hton. 

Sec  W.  R.  SjK-ncer,  Pnems  fLomlon,  i.'*,^';!.  containing  a  bwh 
Kraphiial  memoir;  1  ki  .UmufJ  Rf^ita  iiSi^i:  Alumni  OxUriUUU 
/7?5-;,i,Vi'/,  annotated  by  J.  ho»ter  (4  vols.,  Oxiord,  1891  j. 

SPENCER,  a  township  of  Worcester  county,  Massachusetta, 
U.S.A.,  about  II  m.  W.  of  Worcester.  Pop.  (1890),  8747: 
(1900),  7627,  of  whom  1614  wnra  ioecign-hani;  (r9io,  U.S. 
census),  674a  Area,  about  34-x  eq.  n.  The  townrUp  is 
•erved  by  ^  Boston  h  Albany  railway  and  by  iniet^rban 
electiic  Itnee.  The  RIdiard  Sngden  PnUie  Libnty,  iendsd 
in  t889.  bad  tifiiao  vohuMS  in  1908.  Bemis  Metmulat  Ikrfc 
and  the  Samud  Bemia  Monument  were  dedicated  in  iQet  in 
honour  of  the  fint  settler  of  Spencer.  There  are  three  other 
public  parks.  .Amon^  the  township's  manufactures  are  boots 
ami  shoes,  woollens,  nnislin  underwear,  wire,  and  wooden  and 
paper  boxes.  Spencer  was  a  pari  of  the  I^-icester  grant;  was 
first  settled  in  i-Ji;  was  the  "  W  est  I'arish  of  I.ciccstcT  "  in 
1744-1753;  and  in  175?  was  incorporated  as  a  township,  under 
its  present  name.  In  one  house  in  Sp<>ncer  were  torn  Elias  Howe, 
jun.,  the  inventor  of  the  sewinp-marhine,  and  his  uncles, 
William  Howe,  inventor  of  the  "  Howe  truss  "  bridge  (sec 
BfUixiEs).  and  Tyler  Howe  (1800-1880),  inventor  (in  1S55) 
of  the  spring  bed;  in  igoq  a  memorial  was  dedicated  to  these 
three  inventors. 

See  Henry  M.  Tower,  Ilisforieal  SktUhes  Relating,  to  Spenm, 
Mom.  (4  vols..  Spencer,  1901-1909). 

apSHBB,  PHIUPP  JAKOB  (ttii3S-i705),  German  theologian, 
was  bom  on  the  isth  of  lauuaty  163$,  at  Kappohsweikr  in 
Upper  Abaoe.  After  a  bnef  auy  in  the  grammar  achool  of 
Cofanar  he  went  toStmsdMugin  xdsi,  where  be  devoted  Umedf 
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ta  the  ttudif  of  philology,  history  and  pUkmphy,  and  won  his 
dctreeof  auiter  (i6ss)  by  a  diapuutioo  agalmt  the  pUloaophy 
of  Hoibbes.   He  tben  became  private  tutor  to  the  princes 

Christian  and  Charles  of  the  Palatinate,  and  lectured  in  the 
university  on  philology  and  history.  From  i65()  to  1662  he 
visited  the  universities  of  R  .-('..  Tubingen  and  ("icncv.i,  and 
Commenced  the  study  of  heraldry,  which  he  pursued  throughout 
his  life.  In  Geneva  e3i)ecially  his  religious  views  and  tendencies 
were  turned  in  the  direction  of  mysticism.  He  returned  to 
Stnusburg  in  1663,  where  he  was  appointed  preacher  wtthoat 
paatonl  duties,  with  the  right  ol  holding  lectures.  Three  yean 
aftecmurdB  he  WM  fnitcd  to  heoonw  the  chief  pastor  in  the 
Lutheran  Ghnidi  at  fiiMikfort-OD-Hain.  Here  he  pabUshed 
hS%  two  chief  woifcs,  J*Mt  ietUeria  (1675)  and  Attgemeine  Getles- 
§ikkrth<  :l  (16-0),  and  began  that  form  of  pastoral  work  which 
resulte*!  a.  iht  movement  called  Pietism.  In  1686  he  acccpletl 
the  invit.itiiii:  to  the  first  court  rhaplainry  at  Dnsiirn.  Hut 
the  clct  tor  John  Cleorge  III.,  at  whow  personal  desin-  ihc  [«)st 
had  been  ofTered  to  him,  was  soon  olTcndcd  at  the  fc.irless  con- 
scientiousness with  which  his  chaplain  sought  to  discharge  bis 
paatonl  duties.  Spener  refused  to  resign  his  post,  and  the 
Suon  goveiiiawnt  hcidtated  to  dismiss  him.  But  in  1691  the 
Sizoil  lapHHtttative  at  Berlin  Induced  the  court  of  Brandenburg 
to  ofler  hba  the  iwtoiabip  «f  St  Nkholu  in  Beriin  with  the  title 
of  "  Konsbtoriilnt.'*  In  BerHn  Speoer  was  held  hi  high 
honour,  though  the  tendencies  of  the  court  and  the  government 
ofUcials  were  rather  ration.distic  than  pietistic.  The  university 
of  llaile  was  founded  under  his  influence  in  1694.  .■Ml  his  life 
long  Spener  had  been  exposed  to  the  attacks  and  abuse  of  the 
orlhoiio.v  Lutheran  thcojopuins;  with  his  years  his  opixmcnts 
multiplied,  and  the  movement  which  he  h.id  inaugurated 
presented  increasingly  matter  for  hostile  critiiiAm.  In  1695 
tlie  theological  faculty  of  Wittenberg  formally  laid  to  his  charge 
emn,  and  oa(y  Us  death  on  the  5th  of  February,  170^, 
(deaaed  Um  ban  these  fierce  ooniieta.  His  last  important 
woik  waa  Theolcgtscke  Bedenken  (4  vols.,  1700-1702),  to  whidi 
was  added  after  his  death  Lcttte  thtoloj-isehe  BedenkeUt  with  a 
bjography  of  Spener  by  C.  H.  von  Canstein  (171 1). 

Thoufih  Spener  has  been  justly  called  "  the  father  of  Pietism." 
hardly  any  of  the  error*  and  none  of  the  exir.iv.ijrancc-s  of  the 
moM-nicnt  can  l>c  ascribed  to  fiim  |xT>onally.  Su  l.ir  w.is  lie  from 
sharing  litem  that  A.  KtCichI  {OenhuhU!  des  fieUsmus,  ii.  103) 
maintains  that  "  he  was  himself  nota  Pietist,"  as  he  did  not  advocate 
the  quietistic,  legalistic  and  aemi-9ep.xratist  practices  of  Pietism, 
thougn  tbqr  wece  more  or  less  involved  in  the  ix>sUion<^  he  assumed 
or  mie  pCSCtieeS  which  he  encouraoeil  or  rammiil  at.  The  only 
two  points  on  which  he  de(>arted  from  the  urihi«lox  Lutheran 
faith  of  his  day  were  llie  n  iiuirenicnt  of  re^;ener.il  lun  as  the  sine 
qiui  MOM  of  the  true  thcol(>,;ian,  and  the  eNjxetati<in  of  the  con- 
version ui  the  Jew>  and  the  i.dl  of  Paikiey  at  the  prelude  of  the 
triumph  of  the  church.  He  did  not,  like  the  later  Pietists,  insist 
fla  the  aacsssity  of  a  aansrious  crisis  of  csovnrioa,  nor  did  be  co- 
eourage  a  complst*  beaseh  betwesn  the  Christian  and  the  secular 
life. 

Spener  was  a  voluminous  writer.  The  list  of  his  published 
works  comprise*  7  vols,  folio,  63  quarto,  7  octavo,  46  duodecimo ; 
a  new  edition  ol  his  chief  writings  was  published  by  P.  Gruiiberi; 
in  1889.  See  W.  Hoe«Uich,  FkUipp  Jakob  Upener  ttnd  stine  Zeil 
UM,  yd  cd.,  1861);  A.  Ritschl.  Geschiehle  det  Pielismus.  ii.  (1884) ; 
E.  Sachsse,  Urspnmg  mnd  Wesem  da  Piglisnms  (I8«4) :  P.  Griinbcrg. 
J».  J.  Spener  (3  vols.,  1893-1906). 

SPBMliTllOOR,  a  market  town  in  the  Bishop  Auckland  parlia- 
mcntaiy  diviaon  of  Durham,  England,  6  m.  S.  of  the  dty  of 
DodMm,  on  a  biandi  of  the  North  Eastern  raOway.  Pop  of 
lubaa  district,  whidi  includes  several  neighbouring  parishes 
(1901),  16,665.  It  is  in  the  midst  of  a  populous  cxwIrmiBing 
district,  and  its  growth  is  modern. 

SPBNS,  THOMAS  DE  (i.  1415-MS0),  Scottish  statesman  and 
prelate,  reccive<l  his  education  at  Kdinburgh,  and  by  hi.-;  excep- 
tional abilities  attr.icted  thi-  notice  of  the  advisers  u:  t:jc  .-:LOtiisb 
king,  James  U.,  who  sent  him  on  errands  to  Liigland  and  to 
France.  About  1450  he  became  luahop  of  Galloway;  soon  after- 
wards he  was  made  keeper  of  the  privy  seal,  and  in  1459  he  was 
choaeD  Uibop  of  Abeideeo.  Much  of  his  time,  however,  was 
passed  in  Jonnueyi  to  Fnuioe  and  to  Rnglaiid,  and  in  1464  he 


and  Alexander  Stewart^  dtike  of  AUMuqr,  a  aon  of  JaMi  IL, 
wew  capnmd  at  sea  by  some  EngUih  MHom.  Edward  IV^ 
to  whom  the  Mshop  had  previously  revealed  an  aaiassinat&» 

plot,  set  him  at  liberty,  and  he  was  partly  responsible  for  the 
treaty  of  peace  made  about  this  time  between  the  English  king 
and  James  111.  He  also  helped  to  bring  about  the  meeting 
between  Edward  IV.  and  Louis  XI.  of  France  at  Picquicny, 
and  another  treaty  of  peace  lietween  England  and  Scotland  in 
1474.  Spens  was  a  fretjuent  atlcnder  at  the  Scottish  parUa- 
ments,  and  contributed  very  generously  to  the  decoration  of  his 
cathedral  at  Aberdeen.  He  died  in  Edinburgh  on  the  14th  of 

April  148a   

inMBR,  mnniD  (e.  1559-1599),  ^^SA  poet,  author  e( 
the  Paery  Queen,  was  born  fai  London  about  the  year  155a.  The 
received  date  of  his  birth  rests  on  a  pns'^age  in  stiiiiiet  Ix.  of  the 
Amorctti.  He  speaks  there  of  lia\i:]>;  lived  fort_\-one  years; 
the  Amordii  was  publi^hed  in  lyiy,  -md  descrilied  on  the  title- 
page  as  "  written  not  long  since  ";  this  would  make  the  year 
of  his  birth  155.'  or  155,1.  We  know  from  the  Protkalamion 
that  London  was  his  birthplace.  This  at  least  seems  the  moat 
natural  iateipntation  of  the  words 

*'  Merry  Loodon.  ay  most  idndly  aniae. 
That  to  me  gave  nis  life's  bst  native  aooice." 

In  the  same  poem  he  speaks  of  himself  as  taking  his  name  from 
"  an  house  of  ancient  fame."  Several  of  his  pieces  are  addressed 
to  the  daughters  of  Sir  John  S|)encer,  head  of  the  .Mtholp 
family;  and  in  CMn  ChnU's  Come  Home  Again  be  describes  three 
of  the  ladies  e»— 

"  The  booour  of  the  naUe  faadly 
Of  which  I  meanest  boast  myself  to  be." 

Mr  R,  R,  Knowlis.  however,  is  of  the  opinion  (see  the  Spending 
of  till!  Moiuy  tij  Koberl  Svutil,  privately  printed,  1877)  that  the 
poet's  kinsmen  must  be  sought  among  the  humbler  Spencers 
of  north-east  Lancashire.  Robert  Nowell,  a  London  citizen, 
left  a  sum  of  money  to  be  distributed  in  various  duuilics,  and 
in  the  account-books  of  his  executors  among  the  IHUMS  of  other 
bcncfidaries  has  been  discovered  that  of  "EdlMind  Spensore, 
scholar  of  the  Merchant  Ttyier  School,  at  hkgoiiic  to  Penibioke 
Hall  In  Cambridge."  The  date  of  this  benefaction  is  the  28th 
of  .April  1561).  .As  the  poet  is  known  to  have  been  a  si^.ir  of 
Pembroke,  the  identification  is  beyond  dispute.  Til)  this 
discovery  it  was  not  known  where  Spenser  received  his  school 
education.  The  speculations  as  to  the  poet's  parentage,  started 
by  the  Nowell  MS.,  are  naturally  more  uncertain.  Mr  Knowles 
found  three  Spcnsers  in  the  book^  of  the  Merchant  Taylors,  and 
concluded  that  the  poorest  of  them,  John  Spenser,  a  "  free 
journeyman  "  in  the  "  art  or  mystery  of  dolhmaking,"  might 
have  been  the  poet's  father,  but  he  afterwards  abaoooned  this 
theory.  Dr  Grosart,  however,  adbmd  to  It,  and  it  is  now 
pretty  generally  accepted.  The  connexion  of  Spenser  with 
Lancashire  is  also  supported  by  the  Nowell  MS. — several 
Spensers  of  that  county  appear  among  the  "poor  kinsfolk  " 
who  prcifiied  by  Xowell's  Iwunty.  The  name  of  the  poet's 
mother  wa.s  ElL-iiibeth,  .ind  he  notes  as  a  happy  coincidence 
that  it  w.as  borne  by  the  three  women  of  most  Consequence  to 
him— wife,  queen  and  mother  {Amoretti,  Ixxu.). 

It  is  natural  that  a  poet  M  itMmed  in  poetry  as  Spenser 
should  show  his  faculty  at  a  very  earqr  age;  and  there  is  strong 
reason  to  believe  that  verses  from  his  pen  were  pnbiulied  just 
as  he  left  school  at  the  age  of  sisteea  or  leventeen.  Certain 
pieces,  tnmslatioos  from  Du  BeOay  and  Petraidi,  afterwards 
included  in  a  volume  of  poems  by  Spenser  publL^ed  in  i.sgi, 
are  found  in  a  miscellany.  Theatre  for  WorUiings,  issue<l  by  a 
Flemish  Protestant  refugee,  John  van  der  No<Mlt,  on  the  25th  of 
May  1560.  The  translations  from  Du  lirllay  appear  in  blank 
verse  in  tlie  miscellany,  and  are  rhymid  in  .•-xinni  t  form  in  the 
later  publication,  but  the  diction  is  substantially  the  same;  the 
translations  from  Petrarch  arc  republished  with  slight  variations. 
Poets  were  so  careless  of  their  rights  in  those  days  and  pub- 
lishers took  such  liberties  that  we  cannot  draw  for  certain  the 
conclusion  that  would  be -inevitafale  if  the  facta  were  of  more 
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date;  but  the  probabilities  arc  that  these  pasbaK<-"s 
in  Van  dcr  Noodt's  Theatre,  although  the  editor  makes  no 
ncknowledgment,  were  contributed  by  the  schoolboy  Spenser.' 
As  tlw  eierdscs  of  a  schoolboy  writing  before  our  poetic  diction 
was  enriched  by  the  great  Elizabethans,  they  are  remarkable 
for  a  sustained  command  of  escpTesiioa  which  ouuiy  schoolboys 
might  exhibit  in  transhition  now,  but  which  nai  a  laier  and  more 
aignilkant  aooomiillahment  when  Sunejr  ud  Sackville  were 
the  highot  mmlfflt  in  iHnt-fTitiKfliftn  Wn^uh 

Little  ii  knowii  «f  Slpemn't  CunMlge  tumt,  except  that 
he  was  a  aisv  of  FembRdw  HaU,  toak  m  badiclai'i  degree  in 
1573,  his  master's  in  1576,  and  left  Cambridge  without  having 
obtained  a  fellowship.  Dr  Grosart's  inquiries  have  elicited 
the  fact  th  It  lii?  Iifalth  was  not  good — college  allow.-mn  ?  while 
he  wa.'^  in  resilience  being  often  paid  "  S[)ctiser  ac^rotanti." 
One  of  Ihf  fellows  of  Pembroke  strongly  inlluenced  his  destiny . 
This  WLis  Gcibriel  Harv-ey,  a  prominent  tigiirc  in  the  university 
life  of  the  time,  an  enthusiastic  educationist,  vigorous,  versatile, 
not  a  little  vain  of  his  own  culture  and  literary  powers,  which 
hod  gained  him  a  certain  standing  in  London  society.  The 
revival  and  advancement  of  English  literature  was  a  pas&ion  of 
the  timet  >nd  Harvey  was  fully  possessed  by  it.  His  fancy  for 
nforming  English  verse  by  discarding  rhyme  and  substituting 
uarhymcd  classical  metres,  and  the  tone  of  his  controversy  with 
TlKHuaa  Naah,  have  caused  him  to  be  regarded  as  merely  an 
ofaatRpeniu  ud  pngmatk  pedant;  but  it  is  dear  that  Spenser, 
wlio  iMd  seas*  cnonsb  not  (0  be  led  aatiay  by  Ua  eocentiidties, 
leccived  active  and  generouB  help  from  him  awl  pimibayy  not  a 
little  literary  stimulus.  Harvey's  letters  to  ^enaer*  throw  a 
very  kindly  light  on  his  character.  During  his  residoioe  at  the 
university  the  poet  acquired  a  knowledge  of  Greek,  and  at  a 
later  period  ofTercd  to  impart  that  language  to  a  friend  in  Ireland 
(see  Lmiowick  Bry^kett.  Discourse  of  C°it>i/ /•>/«,  London,  1606 — 
written  twenty  years  previously).  Spenser's  affinity  with  Plato 
is  most  marked,  and  he  probably  read  him  in  the  original. 

Three  years  after  leaving  Cambridge,  in  1570,  Spenser  issued 
his  first  volume  of  poetry,  the  Shepherd's  Calendiir.  Where  and 
how  he  spent  the  interval  have  formed  subjects  for  elaborate 
speculation.  That  most  of  it  was  spent  in  the  study  of  his  art 
we  may  take  for  granted.  That  he  lived  for  a  time  in  the 
"  north  parts  "  of  England;  that  there  or  elsewhere  he  fell  in 
love  with  a  lady  whom  he  celebrates  under  the  anagram  of 
"Sionlind,"  and  who  was  most  likely  Rose,  a  daughter  of  a 
ywmaa  Muned  Oyneley,  near  CUtherae;  that  his  friend  Harvey 
rngsd  Urn  ts  letnni  aoath,  lad  btiodooed  Urn  to  ^Philip 
SUbMy;  that  SMney  took  to  Un,  disnweed  poetry  with  him, 
fatroduced  him  at  eoorti  put  him  in  the  way  of  preferment- 
are  ascertained  facts  in  h&  personal  bistfltyi  Or  GnsMt  con- 
jectures with  considerable  plausibility  that  he  was  in  bdand 
in  1577.  The  words  "  for  long  time  far  estranged  "  in  E.K.'s 
preface  to  the  Shepherd's  Calendar  point  that  way.  Spenser 
undoubtedly  entered  the  service  of  the  earl  of  Leicester  either 
in  1578  or  a  year  earlier  {Carroi  Papers). 

The  interest  of  the  Sktpherii'i  CiUnditr  is  mainly  |XTs«in.il  to 
Spenser.  Its  twelve  poems  continue  to  be  read  chiefly  because 
t&qr  woe  the  lint  published  essays  of  the  author  of  the  Faery 
QS*"^*  poens  in  which  he  tried  and  disciplined  his  powers. 
They  mark  no  stage  in  the  hiKKiry  >>(  )i.istijr.-\l  poetry.  The  title, 
borrowed  from  a  French  alm  ir.,i<U  if  the  \ear  1496,  which  was 
translated  into  English  in  1503  and  frc<|uently  reprinted,  is  at- 
tractive but  hardly  tallies  «'ich  the  subject.  It  may  have  been  an 
afterthought.  Spenser  had  too  strong  a  genius  not  to  make  his 
own  individuality  felt  in  any  form  that  he  attempted,  and  his 
buoyant  dexterity  in  handling  various  schemes  of  verse  must  always 
afford  ih-llKhf  to  the  c^jnooisseur  in  such  thinRs,  But  a  reader  not 
alread>  intcre«ted  in  Sijenwr,  or  not  already  familiar  with  the 
artiBcial  eclogue,  would  find  little  to  attract  bun  in  the  Shepherd's 
The  poema  naad  •  apadal  ediwatiaii;  ghna  this,  they 


'The  first  versions  of  the  Visions  of  Petrarch  and  Du  Betlay 
are  reproduced  by  Dr  Grossart  in  his  Compute  \Vi>rks  of  Spenser, 
vol.  iv.  (L<0Odon,  1882).  The  translations  of  Petrarch  are  imitated 
fromMarol.  Koeppel  \,Enf,h:ine  Studim.  vol.  xv.). questions  whether 
iShKf  are  by  Spenser  ^scc  also  J.  U.  Fletcher,  Modern  Laninagt 
ihttt,  voL  asB.). 

•tdtkr-Bttk  ^(UMd  Honey  (Camden  Society). 


are  felt  to  be  full  of  charm  and  power,  a  fresh  and  vhnd  ^iriog  to 

the  splendid  summer  of  the  Faery  Queen.  The  diction  is  a  stti^ 
ouslv  archaic  artificial  compound,  panly  Chaucerian,  partly  North 
.\nciian,  partly  factitious;  and  the  pastoral  ncenery  is  such' as  may 
he  found  in  any  country  where  there  arc  sheep,  hills,  trees,  shrufm, 
toadstools  and  running  streams.  That  Spenser,  hax-ing  been  in 
the  north  of  England,  should  have  introduced  here  and  there  a 
touch  of  nofth  cogntry  colour  is  natural  enough,  but  it  is  not  tufi- 
cicnt  to  give  a  chaiBcter  to  the  poems  as  pastoral  poems.  As  such 
they  follow  continuously  and  do  not  violentlv  break  away  fnim 
Latin,  Italian  and  French  predecessors,  and  Professor  Geai|e 
S;iintsliiiry  is  uniloulitcdly  right  in  indicating  Marot  as  the  most 
Lir.ir.eiii.iie  niixlel,  At  the  same  time  une  can  tjuite  understand 
on  historical  grounds  why  the  Shepherd's  Calendar  was  hailed  with 
cnthuaasm  as  the  advent  of  a  "  new  Poet."  Not  oely  ww  it  a 
complete  work  in  a  form  then  new  to  Enjdiib  Uteratore.  but  the 
execution  showed  the  hand  of  a  master.  There  had  beta  nothing 
so  hni-,liwl,  so  sustained,  so  masterful  in  grasp,  so  brilliant  in  metre 
and  phrase,  since  Chaucer.  It  was  felt  at  once  that  the  poet  for 
tthuni  the  nte  h.irl  Ixjen  waiting  had  come  The  little  cottrif  u( 
friends  whose  admiration  the  young  poet  had  won  in  private  were 
evidently  concerned  lest  the  wider  public  should  be  bewidcnd 
and  reiM-Ued  by  the  unfamiliar  {^storal  form  and  rustic  dietion. 
To  put  the  public  at  the  ri);ht  pf)int  of  view  the  poems  vn  re  puh- 
lishct!  \VL;h  a  i  i>cniiietitary  by  "  K-K." — supposed  tobeom-  F-  il-.varcl 
Ktrke.  who  was  an  undergraduate  with  Sjxnscr  at  Pembroke. 
This  aixallcd  "  i^osee  "  explained  the  archaic  words,  revealed  the 
poet's  intentions,  and  boasted  that,  as  in  the  case  of  Virgil,  the 
imstoral  poetry  of  the  "  new  poet  "  was  but  "  a  proving  of  the  wings 
for  higher  and  wider  flights.  The  "  new  poet  s  "  name  was  with> 
held:  and  the  identification  of  the  various  shepherd.i" — of  Cuddie 
ar.d  kulfy  and  Oi^ajon  Oavie.  and  the  iK-auteous  guhk-n-haircd 
"  widow's  daughter  of  the  glen  " — was  furtunatdy  reserved  to 
yield  delight  to  the  binoious  curiosity  of  ■  later  egb*  On  the 
subject  of  Spenser's  obligations  the  "  glosse  "  is  very  misleadjet. 
An  eclogue  drawn  almost  entirely  from  Virgil  is  represented  as 
jointly  inspired  by  Virgil  and  Theocritus  and  chiefly  by  the  latter. 
^Iarot  is  bclittica  and  his  claim  to  l>c  a  poet  called  in  question. 
.■\s  regards  the  twelfth  11  '.:..[■.:(:  suy;j;ejte(l  by  and  in  |virt  tr.m^l.ilnl 
from  his  poetry,  his  influence  is  ignored.  The  stanzas  Professor 
Hales  cites  as  asMbiognphical  are  actually  takta  from  Mant's 
eclogue.  Au  Roi  ttut  fa  fWMS  it  P»m  tt  KHm.  Dr  Grasait  fsis 
intii  the  same  error. 

The  S'nephrrd's  Calendar  was  publi'^hLii  at  Gabriel  IIar\-ey'j 
instance,  and  was  dedicated  to  Sir  Philip  Sidney.  It  was  one  out 
of  many  poetical  schemes  on  which  the  youn^;  poet  was  busy  in  the 
flush  01  conscious  power  and  high  hopes  esated  by  the  adniiratiua 
of  the  literary  authorities  wfaose  i^qKoval  was  then  most  to  be 
coveted.  His  lettcn  to  Harvey  and  Harvey's  letters  to  bin 
furnish  hints  for  a  v«'rv  engasrtng  fancy  picture  of  Spenser  at  this 
stage  of  his  life — Ir.uking  at  the  world  through  rose-coloured 
spectacles,  kigfa  in  favour  with  Sidney  and  Leicester,  dating  his 
letters  from  "tt*  liunaihanUr  end«nH|gsticnlly  disnissint  the 
tcchnicalltieB  of  Us  ait,  wlni  aonw  peovisnin  from  his  powerful 
friende— certain,  but  the  fgnn  of  it  delightfully  uncertain — Roang 
to  court  in  the  train  of  1  efeeittr.  growing  pointed  beard  and 
muMachioa  of  faiJiionatile  shape,  ami  irishteninK  his  ev<-r.\HgiLint 
friend  and  mentor  Harvey  by  ihi-  li^l.t  < mirtiei  like  tone  of  his 
references  to  women.  The  studious  (.lastoral  |KX.-t  from  "  north 
parts  "  had  blossomed  with  surprising  rapidity  in  the  Imsgp  of  the 
gay  fortune-seeking  adventurers  who  crowded  the  CO  art  of  the 
virgin  queen  in  those  stirring  rimes.  Some  of  the  poems  which 
he  mentions  to  Harvey  as  then  completed  or  on  the  anvil— his 
Dreams,  his  Nine  Comedies,  his  Oyint  Peiican  and  his  .Slemmata 
dudJeiana  (singing  the  pr-iiscs  of  the  noble  family  which  was 
befriending  him) — have  not  been  preserved,  at  U-ast  in  any  fona 
that  can  be  certainly  identified.  Among  the  lost  WOCka  waa  hIS 
£n(/isft  Psff— a  contribution  to  literary  criticism.  He  had  seat 
Harvey  a  portion  of  the  Faery  Queen,  which  he  was  eager  to  con- 
tinue: but  Harvev  did  not  think  much  of  it— a  lu'l^'nu  nt  tor  whurh 
Harvey  is  often  ridiculed  as  a  dull  pedant^  as  if  we  knew  for  certais 
that  what  was  subnutied  to  him  was  identical  with  what  was 
published  ten  years  later. 

Speiiser  was  appointed  secretary  to  the  lord-deputy  of  Ireland 
in  1 5S0.  and  was  one  of  the  band  of  adventurers  who,  with  mixed 
motives  of  love  of  e\'_ ii eiiirnt ,  patriotism,  piety  and  hopes  of 
forfeited  estates,  accompanied  I-ord  .\rthur  (ircy  of  Wilton  to 
Ireland  to  aid  in  the  suppression  of  Desmond's  rebellion. 
Regret  is  sometimes  expressed  that  the  author  of  the  Faery 
Queen,  who  ought  to  have  been  dreamy,  meditative,  gentle  and 
refined,  should  have  been  found  in  such  company,  and  should 
have  taken  pert  in  the  violent  and  bloody  scenes  of  Lord  Gr^^ 
two  years'  attempt  at  "  padficatlon."  Bat  socfa  things  nnst 
be  judged  wUh  icfitfenoe  to  the  drramstennee  and  the  ^iblt 
of  the  time,  and  It  must  be  remembered  that  En^and  was  then 
*  See  Dr  l«iaatt*B  Grni^fM*  ITerftt    ^^cmtr,  vol  L 
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tOfUfBd  is  a  fiem  itniggk  for  existence  tgainst  the  Catholic 
ponen  of  the  Continent.  Of  Lord  Grey's  cliaracter  his  sccreury 
ms  an  entbuaiutic  admiKr,  ciliihiting  hin  in  tlw  PttryQiietn 
at  Arthegal,  the  persooilication  of  jutke;  and  wt  know  otactly 
what  were  his  Qvm  views  of  Irish  policy,  and  how  strongly  he 
deplored  that  Lord  (jrey  was  not  permitted  to  carry  them  out. 
Spenser's  Viro}  of  the  Stale  of  Ireland  drawn  up  after  fourteen 
years'  ejcpericncc,  but  first  printc<i  in  163^  by  Sir  James  Ware, 
who  complains  of  Spenser's  harshness  ami  inadequate  know- 
ledge {History  0/  Irdand,  appendix),  is  not  the  work  of  a  genlie 
dreiinier,  but  of  an  eneqgetk  and  shrewd  public  official. 

The  View  is  not  a  descriptive  work;  there  i*  nothing  in  the  style 
to  indicate  that  it  was  written  by  ■  poet;  it  is  an  elaborate  state 
paper,  the  exposition  in  the  form  of  a  dutlo^ue  of  a  minutely  con- 
aidiTrd  iilan  (ill  the  pacilicatiun  of  Ireland,  written  out  oi  zeal  for 
the  public  service  for  the  eyes  of  the  government  i>l  the  day.  A 
very  thoroug;hgoinc  pbui  it  is.  After  passing  in  review  the  history 
and  character  o(  the  Irish,  their  laws,  customs,  religion,  habits  of 
life,  armour,  dress,  social  in^^tiiutions  ami  finding  "  evil  UKaf^s  " 
in  every  department,  he  propounds  his  plan  01  "  reformation." 
Reformation  ran  tie  eflectefi  (uily  by  the  sword,  by  the  strong  hand. 
The  interlocutor  in  the  di.ilii-^uc  hokl^  rp  his  hands  in  horror. 
{yn(~»  hi>  pron<}se  extermination?  Hv  no  means;  l>tit  he  would 
give  the  Iri^h  a  choice  Ix^tween  BUumission  an<l  i'xti  iiiu:i.i!i<in. 
The  tzovernm«nt  had  vacillated  too  long,  and,  feanng  the  co«t 
of  a  UHmugh  apmiioiit  ha4  lanit  twlea  as  auicb  withottt  in  any 
way  tnemfing  matteis.  Let  tnem  send  into  Iidand  10,000  foot 
an<i  1000  horse,  disperse  them  In  jgarrisons — a  complete  scheme  of 
lo«ahiie»  IK  submitted — give  the  Irish  twenty  days  to  come  in;  if 
they  did  not  come  in  then.  Rive  no  quarter  afterwards,  but  hunt 
iheiii  ilc)«n  Hke  wild  tH'a.ili  in  the  winter  tinn'  when  the  covert 
is  thin;  "if  they  be  well  followed  one  winter,  ye  shall  have  little 
worit  to  do  with  them  the  next  summer";  famine  would  complete 
the  work  of  tiM  sword;  and  in  eighteen  months'  time  peace  would 
be  restored  and  the  ground  cleared  for  plantation  by  Engliah 
colonists.  There  must  b"  no  flinching  in  the  execution  of  this 
plan — "  no  remorse  or  dr.iwinK  bark  lor  the  sight  of  any  Mich 
rueful  object  as  mu=t  thereupon  follow,  nor  for  compasnon  of  their 
calamities!,  seeing  that  by  no  orher  mean.s  it  is  possible  to  n-cover 
them,  and  that  the^.-  are  nut  of  will  but  of  \XTy  iirji  nt  ruioMty." 
The  government  hud  out  of  foolish  composnon  drawn  l»ack  before 
wlien  Lord  Gray  had  brought  the  recakurant  iriah  to  the  necwBiy 
atremity  of  famine;  the  gentle  poet  nann  them  earnestly  against 
a  repetition  of  the  blunder. 

Such  wa.s  Spenser's  plan  for  the  pacification  of  Ireland,  pro- 
poundc'l  not  rm  his  own  atithority,  but  as  having  support  in 
"the  rorisult.itions  and  artions  of  very  wise  governors  atul 
counsj.'llors  whom  he  had  sonHtimcs  heard  treat  thereof."  He 
knew  that  it  was  "  bloody  and  cruel  ";  but  he  contended  passion- 
ately that  it  was  necessary  for  the  tnaintenaace  of  EnglUi  power 
and  the  Piotcsunt  leii^on.  The  netbod  was  lepugnant  to 
the  kinder  natuie  of  avaniia  Eog^men;  from  the  time  of 
Lord  Grey  no  Engliah  authority  had  the  heart  to  go  through 
with  it  till  another  remorseless  zealot  appeared  in  the  person  of 
Cromwell.  That  Cromwell  knew  the  treatise  01  "  the  sage  and 
serious  .Spenser,"  perhaps  through  Milton,  is  probable  from  the 
fact  that  the  ptiel's  Irish  estates  were  secured  to  his  grandson 
by  the  i'roiector's  intervention  in  1637.  These  estates  had  been 
granted  to  Spenser  as  his  share  in  the  redi.stiibution  of  Munster 
—3000  acres  of  land  and  Kilcolman  Ca.^tlc.  an  ancient  scat  of 
the  Desmonds,  in  the  north  of  the  county  of  Cork.  The  elaborate 
and  businets-Ulie  character  of  the  View  shows  that  the  poet 
nas  no  abacorfit,  bat  teccived  fail  leward  for  mbitantial 
polhkal  tervbet.  Re  ceased  to  be  secretary  to  the  bed-deputy 
when  Lord  Grey  was  recalkd  in  1582;  but  he  oontfanied  hi  the 
public  scn.'icc.  and  in  1 5S6  was  promoted  to  the  oneiwia  poaation 
of  clerk  to  the  council  of  Munster. 

Amidst  all  the  distractions  of  his  public  life  in  Ireland  SiH'nser 
kept  up  his  interest  in  literature,  and  among  proper  subjects 
for  rcforn  included  Irish  poetry,  of  which  he  could  judge  only 
through  the  medium  of  translations.  He  allows  it  some  merit — 
"  sweet  wit,"  "  good  invention,"  "  some  pretty  flowers  " — 
but  laments  that  it  is  "  abused  to  the  gracing  of  wickedness  and 
vice."  HeaawUle  he  seems  to  have  proceeded  steadily  with 
the  composition  of  the  Patry  QHem,  translating  his  varied  ex- 
perience of  men  and  affairs  into  the  picturesque  forms  of  his 
allegOr>-,  and  exiirrn^inK  through  them  his  concepi  i  ir.  uf  the 
inunu>ablc  principles  that  ought  to  regulate  human  conduct. 
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He  had,  as  we  have  seen,  conceived  a  worlt  of  the  kind  and  made 
a  bcgitming  before  he  left  England.  The  conc^tion  must 
have  been  very  muck  deepened  and  widened  and  inevery  way 
enriched  by  hb  bitimate  daOy  contact  with  the  actual  straggle 
of  conflicting  individuals  and  interests  and  policies  in  a  great 
crisis.  Some  four  or  five  years  later,  being  asked  in  a  mixed 
company  of  English  officials  in  Irdand  (as  recorded  in  Lodowick 
Bryskeit's  Discourse  of  CivU  Life)  to  give  olT-hand  a  short 
sketch  of  "  the  ethical  part  of  mural  philosophy  '  ar.d  the 
practical  uses  of  the  study,  Spenser  explained  to  these  simple- 
minded  men  that  the  subject  was  too  intric-atc  for  an  impromptu 
expositioa,  but  that  he  had  in  hand  a  work  called  the  Fmry 
Quetn  in  which  an  ethical  system  would  be  exhibited  m action. 
The  respect  paid  by  his  official  brethren  to  Spcner  as  a  man, 
"  not  only  perfect  ha  the  Greek  tongue,  but  abo  veiy  wdi  read 
in  philosophy,  both  moral  and  natural,"  is  an  interesting  item 
in  his  biography.  Some  years  later  still,  when  Spenser  w.is 
settled  at  Kilcolman  ("aalle.  Sir  Walter  Rakish  found  him  with 
three  books  of  the  Faery  {>unn  completed,  and  urged  him  to 
come  with  them  to  Ix)ndon.  Ixindon  accordingly  he  revisited 
in  I  jSg,  after  nine  years'  absence.  There  is  a  vcr>'  pretty  record 
of  this  visit  in  CMn  CUmfs  Comt  Home  Again,  published  in 
rS9S>  but  written  in  iS9i>  immediately  after  h^  return  to 
Kikolman.  The  incidents  of  the  visit,  by  that  time  matten  of 
wistful  memofly,  are  imaged  as  a  diephcrd's  eacunioo  from  Us 
quiet  pastoral  life  into  the  great  wrald.  Colin  Clout  caOs  round 
him  once  again  the  masked  figures  of  the  Shepherd's  Calendar, 
and  describes  to  them  what  he  saw,  how  he  fared,  and  whom  he 
met  at  the  court  of  ("yn'.hia,  and  how,  through  the  influence  of 
"  the  Shepherd  of  the  Ocean,"  he  wa.s  admitted  at  timely  hours 
to  play  on  his  oaten  pi[x;  in  the  great  queen's  presence. 

How  much  is  pure  fiction  and  how  much  veiled  fact  in  this 
picture  cannot  now  be  distinguished,  but  it  is  undoubted  that 
Spenser,  though  his  chief  patrons  Leicester  and  Sidney  were 
now  dead,  was  very  gradously  received  by  the  great  world  OQ  his 
return  to  London.  Not  only  did  the  queen  grsnt  him  an  audi- 
ence, hut  many  ladies  of  the  court,  several  of  whom  he  after- 
wards honoured  with  dedications,  honoured  him  with  their 
patronage.  The  first  three  books  of  the  Faery  Queen,  which 
were  cnterett  at  Stationers'  Hall  on  the  ist  of  December  1589, 
were  published  in  1590,  and  he  was  proclaimed  at  once  with 
remarkable  unanimity  by  all  the  writers  of  the  time  as  the  Sist 
of  living  poets. 

From  the  first  week  of  its  publication  the  literary  world  has 
continued  unanimous  alnjut  the  furry  Qxteen.  except  on  minor 
point!).  When  romanticism  uasat  its  lowest  ebb  l'i>|i  k.kI  StK-nser 
in  his  old  age  with  as  much  delight  as  in  his  boyhood.  Spcnaer 
speaks  himself  of  haviag  had  his  detractora,  of  having  auSerra  from 
the  veaomoua  tooth  of  the  Blatant  Eeaat,  and  he  seems  to  have  bad 
in  moiethan  ordinary  share  the  poet's  seniMtiveness  to  criticism: 
but  the  detractioti  or  indifTcrence  have  generally  been  found 
among  men  who.  like  the  lord  hinh  treasurer  Burghlev,  have  no 
liking  for  ixxtr\  of  any  kind.  The  secret  of  SjK'nscr  s  enduring 
popuLirity  with  poet*  and  lovers  of  poetry  lies  apc'cially  in  this, 
that  he  excels  in  the  poet's  pcruliar  gift,  the  instinct  lor  verbal 
music.  Shakciieare.  or  (he  author  of  the  sonnet  usually  assigned 
to  him,  felt  and  exprcaied  tliis  when  be  draw  the  parallel  bstweaa 
"  music  and  sweet  poetry  " — 

"  Thou  lovcst  to  hear  the  sweet  melodious  sound 

That  Phoebus'  hue.  the  queen  of  musir.  makes; 

And  I  in  deep  delight  am  chiefly  drowned 

W'henas  himKli  in  siii>;iiiK  he  U'l.ikes." 
This  is  an  early  word  in  criticism  of  Suenscr,  and  it  is  the  last 
word  about  his  prime  and  uaouestionable  eaccllence  a  word  u 
which  all  ciitics  must  agree.  Whether  he  had  Imagination  In  the 
higheist  degree  or  only  luxuriant  fancy,  and  whether  he  could  tell 
a  ^.tory  in  the  highest  epic  manner  or  only  put  together  a  richly 
varieil  series  of  picturesque  incidents,  are  disputable  points;  but 
aboiit  the  enchant ti'.eni  of  his  \ersr  there  ran  lie  no  tlifference  of 
opinion.  It  matters  not  in  the  le,i--t  th.n  lie  Kains  hi!<  melody  often 
by  archaic  alleeiaiion"  and  lii  1  1 of  diction;  there,  however 
purchased,  the  marvellously  rich  music  is.  In  judging  of  the  struc- 
ture of  the  F4try  Queen  we  mutt  always  remember  that,  long  and 
dUFuae  as  It  ia^  what  we  have  is  but  a  fragment  of  the  poet's  design, 
and  that  the  narrative  is  regulated  by  an  allegorical  purpose;  but, 
however  intricate,  however  conftHcd.  the  reader  may  feel  the 
succession  of  incidents  to  be,  when  he  studies  the  sucoession  of 
incidents,  it  is  only  at  the  call  of  duly  that  he  IS  lihcly  tO  OOCHpy 
himself  with  such  a  study  in  reading  Spenser. 
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The  ethical  value  of  the  allcsory  has  been  vcrv-  v.iriou^Iy  esti- 
mated. The  world  would  probably  never  have  tlivincd  that  there 
wu^  .iny  allcKory  if  he  had  not  himulf  drawn  attention  to  it  in  a 
pru»e  dedication  and  in  doRserel  headings  to  the  cantos.  It  was 
appatently  at  hi>  friend  KaiciKh'^  sugsestion  that  the  pOCt  con- 
descended to  explain  hU  elhind  purtxtse  in  A  Letter  «f  At  AtOkor's 
addressed  to  Sir  Walter  and  date<1  the  23rd  of  Januai^'  i sSQ-t.vyo; 
otherwise  it  would  have  bc«n  as  problematical  as  the  similar  intcntiivn 
in  the  case  of  the  IdyUi  0/ Iht  King  before  that  intention  was  express! v 
declari^d.  It  is  almost  to  be  regretted,  as  far  as  the  allccor)'  is 
concerned,  that  the  friendly  "  E.  K."  was  not  employed  to  furnish 
a  "  glosie  "  to  thf  F-.rry  Q^uett  as  he  had  dooe  to  the  Shepherd  s 
CaUndar.  Uodouliu  lU  the  peculiar  "poetic  ItKurv "  of  the 
Faery  Queen  can  bv  enjoyed  without  any  reference  to  the  allegory; 
even  Frofcssor  Dowdcn,  the  mo^t  elixjuent  champion  of  Spenser's 
claims  as  a  "  teacher,"  admits  that  it  is  a  mistake  to  look  for 
minute  cairespondence  between  outward  symbol  and  underlying 
•enae,  and  that  the  poet  is  least  enjoyable  where  he  is  moot  ingenious. 
Still  the  alleKor>'  governs  the  structure  of  the  poem,  aad  SpeMer 
himself  attachetl  importam-e  to  it  ax  determining  hit»  poHtioa 
amonij  (xH-ts.  The  ethical  purp<ise  is  di«iin<  tive  of  the  poem  A*  .1 
whulc;  It  was  foremost  in  Spenser's  uv.vA  when  hc  concei\'ed  the 
scheme  at  the  poem,  and  present  with  him  as  hc  built  up  and  articu- 
lattd  the  alKletaa;  it  waa  in  this  K^ect  that  be  daimed  to  have 
"  ovcfpaaaed  "  his  avowed  models  Anoeto  and  Tasso.  If  we  wish 
to  Mt  an  i<lea  of  Spenser'?)  imaRinalive  force  .ind  .iburtdanct,  or  to 
■ee  lib  creations  .IS  he  s.iw  iheni,  we  must  not  neKlect  the  allegory. 
It  is  obvious  from  all  that  he  sivs  of  hi-,  .um;  work  that  in  hix  eves 
the  ethical  meaning  nut  only  hcii;htc-nt' I  i  lic  inicrest  of  the  marvel- 
lously rich  pageant  of  heroes  and  heroines,  enchanters  and  monsters, 
but  was  the  one  thing  that  redeemed  it  from  romantic  common- 
place. For  the  right  appreciation  of  many  of  the  rharactcrs 
and  incidents  a  knnwle<lt;e  of  the  allevnn,'  is  indispensable.  For 
e.iample,  the  sliui^liit-r  of  Krror  by  tin-  K<-<1  ("ro»»  knight  would 
be  merely  disgusting  but  for  its  symbolic  character;  the  iron  Talus 
and  his  iron  flail  is  a  revolting  and  brutally  cruel  monster  if  he  is 
not  regarded  as  an  image  of  tlie  executioner  of  riifateoua  law;  the 
Blatant  Beast,  a  purely  grotesque  and  riiScnlmia  momtcr  to  out- 
mid  view,  acquiraa  a  senons  intcfest  when  he  ia  known  to  be  an 
Impersonation  of  maliKoani  detraction. 

Notwithstanding  iu  immense  range,  the  Faery  Queen  is  pro- 
foundly national  and  Elizabethan,  contaiiting  many  more  or  less 
cryptic  aUiuioos  to  cootcfflporary  persons  and  interests.  It 
hu  never  been  popular  abroad,  as  is  proved  by  the  fact  that 
there  is  no  conidete  translation  of  it  in  any  of  the  Continental 
languages.  Thu  a  doubtlcas  on  account  of  a  certain  monotony 
in  tbe  subjectHiMiUer,  wUcli  ii  only  partial^  idieved  by  subtle 
VMittlbnai.  The  Mune  obfecdon  applies  to  th«  iNnous  "  Spen- 
serian staua"  (Me  bdow)  with  its  coBdndbig  Alexandrine. 
It  m>  by  no  IMUM  a  happy  invention,  bnt  its  infelicity  is  dis- 
guised by  its  author's  marvcUoua  skill  in  rh>-thm,  and  thus 
recommended  it  was  adopted  by  Byron  and  Keats.  In  his  own 
day  Spenser  was  criticized  hy  Sii!ncy,  Ben  Jonson,  r);-.r;al  .imi 
others  for  the  artiliciaiit y  of  his  language,  his  "  agctl  accciilh  and 
untimely  words,"  but  Bcr.  Jmiiion  went  further — "  SjK-r.ser's 
stanza  pleasi-d  him  not,  nor  his  matter."  Milton,  on  the  other 
hand,  duly  appreciated  "  our  s-i^c  af.d  serious  [xicl,"  and  he  has 
bci'H  follow e<l  by  a  lor.p  line  <if  disiinguished  judges.  It  was 
Charles  Lainb  who  tnuiied  Spenser  "  the  i>oel's  pocl." 

After  the  public.^tion  of  the  Fatry  Queen  Spenser  seems  to 
have  remained  in  London  for  more  than  a  year,  to  enjoy  his 
tritimph.  It  might  be  supposed,  from  what  he  makes  the  Shej>- 
bcid  of  the  Ocean  <i.-iy  in  urging  Colin  ClMt  to  quit  his  banish 
ment  bi  Ireland,  that  Raleigh  had  encouraged  bim  to  expect 
lone  pennuent  provision  in  London.  Ii  he  had  any  such 
hopes,  they  men  disappointed.  The  thrifty  qgacn  panted  him 
a  pension  of  £50^  iriii^ ms  paid  hi  Fehcuaiy  1591,  hut  nothlBg 
huthcr  waa  done  fbr  hfan.  Colin  Gloat's  qplanatiiwi  that  the 
scUdi  sccambBng  and  intriguing  of  court  life  «er«  not  suited 
to  a  lowly  ahei^erd  swain,  and  that  he  retiumed  to  country  life 
with  relief,  may  lie  pastoral  convention,  or  it  may  have  been  an 
e-\[ircssion  of  Ihc  jxH-t's  n-al  fcflinf;s  on  his  return  to  Kilcolinan, 
aiiliou^h  as  a  mailer  of  tact  there  seems  to  have  been  .as  much 
scrambling  for  good  things  in  Munstcr  as  in  London.  Certain 
it  is  that  he  ilid  return  to  Kilcoiman  in  the  course  of  the  year 
15UI,  having  pi<ih;ili!y  t'lrst  arr.mged  for  the  publication  of 
Diifihiiiiiti'!  and  Compliiinls.  Diiphnaida  is  a  pastoral  elegy 
on  the  death  of  the  nie<e  of  llie  mistress  of  the  robes  I'lie  fact 
implied  in  the  dedication  that  be  was  not  personally  known  to 


the  lady  has  men  than  onee  ptovokad  the  salemn  icmaik  that 
the  poet's  grief  was  sssamcd,  Of  comie  it  was  aasuned;  and 

it  is  hardly  leas  obvious  that  sinecrity  of  peiwnal  emotion, 
so  far  from  being  a  merit  in  the  artifidat  fonna  d  pastoial 

poe(r)',  the  essence  of  which  lies  in  its  dreamy  remoteness 
from  real  life,  would  be  a  blemish  and  a  discord.  .^r.y 
suggestion  of  the  poet's  real  perstiMality  breaks  the  charm; 
once  raise  the  question  of  the  poet  s  per-vonal  sincerity,  and 
the  pastoral  i*icm  may  at  once  be  thrown  aside.  The  remark 
applies  to  all  Sfieiis<-r's  minor  poetry,  ittcluding  his  love- 
sonncts;  the  rc.idrr  who  r.^iscs  the  question  whether  Sixnser 
really  loved  his  mistress  may  have  a  talent  for  disputation,  but 
none  for  the  tuil  enjoyment  of  hypcrlx>Iical  poetry.  Complaints, 
al&u  published  in  i5gi,  is  a  miscellaneous  collection  of  poems 
•wTitten  at  different  periods.  The  volume  contained  Th*  Ruins  0] 
Time;  The  Tears  of  the  if  uses;  Virgil's  Gnat;  Mother  llubbard's 
Tale;  The  Xuitu  of  Rome;  Huiopotmos;  Visioiu  of  the  World's 
Vantiyi  BiBay's  Visions;  Petrarch's  Visions.  Some  of  these 
nieoeB  sn  ttanalatioiia  ainadv  ■iim«i««i  «a  mmI  InliUMliiMi  oofar 
aa  the  eiwcises  of  one  of  oar  graatast  auaten  of  maloiBciHS 
vecse;  but  two  of  them,  ne  Tw$  As  JftMSl  and  JMkar 
HMn^t  Tales,  have  greater  httrink  Iniaiest.  The  lint  is 
the  complaint  of  the  decay  of  leamiiig  aDuded  to  n  MUmmwnr 
Night's  Dream,  v.  L  $2— 

"  The  thrice  three  Ifants  nourning  for  die  death 
Of  Leaning  late  deceased  in  beggar)'." 

The  lament,  at  a  time  when  the  Elizabethan  drama  was  "  mew- 
ing its  mighty  youth,"  was  not  so  happy  as  some  of  Sperscr's 
p0litic.1l  prophecies  in  his  I'lVj.  Jrilr.iui;  but  it  is  idle  work 
to  try  to  trace  the  undercurrents  and  personal  allusions  in  such 
an  cacasional  pamphlet.  Mother  Hubbard's  Tale,  a  fable  in 
Chaucerian  couplets,  shows  a  keenness  of  satiric  force  not  to 
be  paralleled  in  any  other  of  Spenser's  writings,  and  suggests 
that  be  left  the  court  in  a  mood  very  difieient  from  Colin 
Clout's. 

Spenser  returned  to  London  probably  in  159$.  He  had 
married  in  the  mterval  a  lady  whose  Christian  name  waa 
EUaafaeith— Or  Qioaart  says  Elisabeth  Boyle.  The  auniiac^ 
cddMated  on  da  iith  of  June  1594,  waa  foDownd  hy  a  rapid 
socoesdoo  of  pubBcationi.  The  tot  was  a  vohune  (entered  at 
StatioDeis'Hall,anthei<|thofKo««ml>er  isM;publiriied  1595) 
containing  the  Anun^  a  asriia  of  aaqnisite  sonneu  com* 
memorative  of  the  moods  and  biddtMS  of  Ms  courtship,  and 
the  magnificent  Epithalcmion,  incoopsnlibr  tlie  finest  of  his 
minor  poems,  .^s  in  the  case  of  the  Comfiaints,  the  publisher 
fcji  obvious  reasons  issued  this  volume  nominally  without  his 
authority.  Cottn  Clout's  Come  Home  Aguin  w.-is  published  in 
the  same  year,  with  a  dedication  to  Sir  Walter  Raleigh,  dated 
1501.  Early  in  1506  the  sc-cond  three  books  01  the  F-jcry  Qu<rn 
were  er.lered  in  the  rigisler  of  Stationers'  Hall,  and  in  the 
cx)urse  of  the  same  year  were  published  his  Four  Hynuu,  his 
Prothalitmion,  .and  his  Astrophrl,  a  pastoral  lament  for  Sv  Fhfl^ 
Sidney,  which  hc  dedicated  to  the  countess  of  Essex. 

That  Spenser  wrote  more  of  the  Faery  Queen  during  the 
last  two  years  of  his  life,  and  that  the  MS.  perished  in  the  sacfc 
of  Kilcoljiiaa  Castle  by  the  rebels,  may  plausibly  b«  conjectured, 
but  cannot  be  ascertained.  During  those  years  be  would  seem 
to  have  been  largely  occupied  with  political  and  pciaooal  cares. 
He  dcacnTies  himself  m  the  f^WilBtowjenaa  a  dimppointedsnitet 
at  court.  HedniwiiphisFi«W4finiia«<inss96wiMnhawa» 
hi  Londoo,  and  from  varioua  cncamataaGsa  it  k  evidcDt  that 
he  had  ho|Na  of  some  kind  bom  the  favour  of  Emeu.  The 
View,  with  its  urgent  entreaty  that  Essex  should  be  sent  to 
Ireland,  was  entered  at  Stationers'  Hall  in  April  1598,  but 
he  di<l  ncit  obtain  leave  to  publish  it.  Tiuri^hlcy.  '''.lio  h.i'.i  Ii;rig 
st(*>d  in  his  v\ay,  died  in  August  of  lhal  ^ear.  .end  iic.\l  mou'.h 
Spen.ser.  who  seeir.s  to  liavc  returned  to  Ireland  in  1507.  was 
apiHiinted  sheriff  of  Cork.  In  October  Tyrone's  rebellion  broke 
o.ji.  <iml  Spenser's  huuse  v  as  slicked  and  burned.  The  jxiet 
him.silf  escaped,  and  in  December  was  sent  to  I.ondon  with 
despatches.  Again  hc  ventured  to  urge  u[K)n  the  queen  his 
plan  for  the  thorough  "  reformation  "  of  Ireland.  But  his  own 
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cod  WM  BMT.  On  the  i6th  of  Janutiy  tS99  be  dkd  at  West- 
miotter,  rained  ia  fortujie,  if  aot  iMtft-timn,  aad  «w  buried 
In  WertaduUr  Abbey,  iMBr  hit  nnter  Cbauoer.  Ben  Jonson 
■Hmtrd  that  be  peridied  for  lack  of  bread,  and  that  when  the 

call  of  Essex,  hearfng  of  his  distress,  s<.r,t  hini  "  20  pieces." 
the  poet  dctliiifij,  saying  ihal  he  liaii  uu  ;;ii:c  to  spcnil  ihcm.' 
This  report  of  his  cud  is  meationt-d  als<i  Ity  the  autiiur  of  I  Ik 
Return  from  Fiirn<issus,  hut,  having  rijjard  to  .S[)cns<;r's  fxjsitioa 
in  the  worhl,  it  is  inherently  improhabic.  Still  there  is  an  ugly 
possibility  of  its  truth.  The  poet  left  three  mu  and  a  daughter. 
A  pedigree  of  the  family  appealed  in  tlie  Gnttemmfs  Manmne 
for  Aucuat 

EditioiM  by  Todd  (8  vok.,  1805)  and  by  .\.  B.  Crosart  (10  vols., 
iMa-lM^;  the  .Aldine  edition,  with  Life  by  Collier,  and  the  Globe 
edition,  with  Life  by  J.  \V.  Hale^;  Deant'hurch's  Spenser,  in  "  Enj^lish 
Men  of  Letters  "  scncs;  Craik's  Spenser  and  his  Purlry  (  |8,;5; ;  Mrs 
C.  M.  Kirklan<rs  Spenser  and  the  h'aery  Quern  \\cv  N'uk.  1847,'; 
J.  S.  Hart's  Essay  on  Uu  Life  atd  Wriiings  of  EdntHnd  Spenser 
(Kaw  York.  1847):  Kitchin  and  Mayhew't  Stawir'x  Ftery  Queen, 
Ua.  and  Herford'a  5;^«Mir*i  5»<#*fi3VCilmddr  (Oxford, 
Oamdon  Picii):  Roden  NocTa  preface  to  the  Spenser  volume  in 
tlw  GantaslMify  Vocts;  and  F.  I.  Caipentai't  Guide  to  the  Study  of 
SpmmrifMetw^  t«94)>  (W. M. ; F. J. S.) 

mnUt  JOHN  (zsS9-'x6i4),  pceiideat  oit  Corpua  Giiisti 
Coiki^  Oiford,  was  educated  at  Mercliant  Taylon'  school, 
1/mdon,  and  Oxford.  After  graduating  he  became  Greek  reader 
in  Corpus  Christi  College,  and  held  that  ulTice  for  ten  years, 
resigning  in  15SS.  He  then  left  (Jx'ord  and  held  sucecssively 
the  livings  of  .\lveli  \  ,  I'^se.v  ( i  vS<)- 1$()2),  .\riileigh,  Es.scx  ( 1 5<< J 
1504),  Favcrsh.am.  Kent  (1594-1590),  and  St  Sepulchre's 
London  (1599-1614).  He  ma  aleo  presented  to  the  Hvbig  of 
Broxboume,  Hertfordshire,  in  1593.  In  1607  he  was  appointed 
president  of  Corpus  Christi  College.  After  tiie  death  of  his 
friend  Ricbaid  Hoolter  he  edited  tiie  fint  live  lioolta  of  Hooker's 
Beduiastieat  PeiiHe  (London,  1604).  The  fattradacthm  to  that 
WOlkand  .1  Sermon  al  PaiJe's  Crosse  on  Esay  V.,  2,  j  (Lmdon, 
1615)  are  his  only  published  writings.  He  was,  however,  one 
of  the  iransi.iton^  ><{  ihr  ,uithon7e>!  venion of  tlw  Biltie, Serving 

on  the  New  lestani^T.l  rommittec. 

SPENSERIAN  STANZA,  a  form  of  verse  which  derives  its 
name  from  the  fact  that  it  was  invented  by  the  poet  Edmund 
S|>L  nscr,  and  tirst  used  in  his  Faery  Queene  in  1590.  The  origin 
of  this  stanaa  haa  been  natter  for  diaagnenent  among  critics 
of  prosody.  Schiller  baa  aigued  that  it  was  adapted  from  the 
oU  French  bnHade  if anin  ^ee  Ballads).  Bot  it  is  much  more 
probable  that  It  was  of  Italian  origin,  and  that  Spenser,  who  was 
familiar  with  nttdvo  ritfui  as  if  had  long  been  employed  in  Italv, 
and  was  at  that  very  lime  being  ust-il  by  the  school  of  Tasso. 
added  a  line  bctux-en  the  Italian  ii>Lr-.li  and  fifth,  modified 
slightly  the  arrangements  of  rhyme,  and  acUlcil  a  foot  to  the 
last  line,  which  became  an  Alexandrine.  The  form  of  the  pure 
Spenserian  stanza  can  best  be  observed  by  the  study  of  a  speci- 
men from  the  Paery  Queent: — 

Into  the  !nnuMt  temple  thus  I  rame, 

Which  fuming  aU  with  Irankincenw  I  found. 
And  (xlours  rLiins  from  the  altar's  llamc. 
Uiuiii  a  huii  lri-'l  iti.iriile  pillars  roiiml 
Tne  roof  Uj>  hitjh  was  reared  from  the  frrmmd. 
All  dackad  with  crown*  and  chain*  and  k  irUmds  gay, 
Aad  thousand  pfedona  gifts  worth  many  %  pound. 
The  wbldi  sad  loven  for  uwir  vows  did  pay, 
Aad  all  thegntmd  wasstrow'd  with  iloweraaafreih  as  May." 

It  »»  necessary  to  preserve  in  all  respects  the  characteristics  of 
this  example,  and  the  number,  regular  sequences  and  identity 
of  rhymes  must  be  followed.  It  is  a  curious  fact  that,  in  spite 
of  the  very  great  beauty  of  this  stanza  and  the  popularity  of 
Spenser,  it  was  hardly  used  during  the  course  of  the  17th  century, 
although  Giles  and  Phineaa  Fletcher  made  for  themaeLvea  adap- 
ta^kns  of  ft»  tlw  former  l>y  omitting  the  ej^thifaie,  the  latter  by 
omitting  the  ailth  and  eighth.  In  the  middle  of  the  iSth  century 
the  study  of  Spenser  led  poct.4  to  revive  the  stanza  which  bears 
his  name-  The  initiators  of  this  reform  were  .\kpnside.  in  The 
Virtuoso  (1737);  Shenstone,  in  Tfx  Schoolmistress  (1743);  and 
■  See  CMMtraellisM  wUk  Dnummii,  Shakespeare  Society, 
pp.  7. 
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Thomson,  in  Tke  Casile  oj  IndoUaee  (1748}.  MnTigbe  (177a- 
i8to)  used  it  for  her  once-famot»  epic  of  P$yekt.  It  ma  a 
favourite  form  at  the  time  of  the  romantic  revival,  when  it  was 
employed  by  Campbell,  for  hb  Cerlruie  of  Wyoming  (iSoq); 

by  Keats,  in  Tlie  IC-f  of  St  Agfirs  (1820) ;  by  Shclloy.  in  The  RnoU 
of  Islam  (  iMon  and  Cylhfui)  ( iSiS) ;  by  Mrs  llemans;  by  Reginald 
Hcbcr;  but  pre-eminently  by  BvTon,  in  Chslde  Harold  (1S12- 
181 7).  Thomas  Cooper,  the  Chartist,  WTOte  his  Purnalory  of 
Suicides  (1S45)  in  Spenserian  stanza,  and  Tennyson  part  of  his 
Lotus  Eaters.  By  later  poets  it  has  been  neglected,  but  W'orslcy 
and  Conlngton's  translation  of  the  Iliad  (1865-1868)  should  bic 
mentioned.  The  Spenserian  stania  ia  an  esdnsivdy  fingiiBh 
form. 

SPERANSKI,  OOmir  nKHAn  inRHAILOVI(»  (1779- 
1H39),  Ruseian  statesman,  the  son  of  a  village  priest,  spent  his 

early  d.iys  at  the  ccclcaiastif  ;1  iiiinary  in  St  IVtensburg,  where 
he  rose  to  be  professor  of  matlainaUcs  and  physics.  His  brilliant 
intellectual  qualilie^  aurailed  the  attention  of  the  government, 
and  he  became  sev  retary  to  I'rinee  Kurakin.  He  soon  became 
known  as  the  iiio^;  toi:i[)eteni  of  the  im|HTial  officials.  The  roost 
important  phase  of  his  career  opened  in  ito6,  when  the  emperor 
Alexander  I.  took  him  with  liim  to  the  conference  of  Erfurt 
and  put  Urn  into  direct  communicatioa  with  Mapokoii,  who 
described  Uu  as  the  «dy  dear  head  hi  Kussu  and  at  the 
instance  of  Alexander  had  many  oonvsnatiens  with  him  on  the 
question  of  Russian  administrative  reform.  The  result  of  these 
intervncws  wa>  a  series  of  projects  of  refurm,  im  luiHn;,'  a  consti- 
tutional system  hase<i  i.m  a  <eries  of  dutruis.  1  he  e.in!i>:ial  assi  miily 
{volost}  electing  the  duma  of  the  disi  riet,  ihe  tlunuis  4>f  the  ilistric  I s 
electing  that  of  the  province  or  government,  and  these  electing 
the  Duma  of  the  em.pire.  As  mediating  power  between  the 
autocrat  and  the  Duma  there  was  to  be  a  nominated  councilof 
state.  This  plan,  worked  out  by  Speranski  in  1809,  was  for 
the  most  part  atiUbom,  only  tlie  ooimcil  of  the  ensure  coming 
bto  eidstence  hi  Janisiy  iSio;  but  it  none  the  less,  to  quote  M. 
Chcslc,>  dominated  the  constitutional  Ustocy  of  Russia  in  the 
I  gt  h  cent  ury  and  the  early  years  of  the  aeth.  The  Duma  of  the 
cniiiire  created  in  :^>o5  bears  the  name  suggested  by  Speranski, 
and  the  iu-^lilution  of  loc;d  self-government  (the  zcnislios]  in 
1864  was  one  of  the  reforms  prupos^-d  by  him.  Speranski's 
lalx>urs  also  bore  fruit  in  the  constitutions  granted  by  Alexander 
to  Finland  and  Poland. 

From  tScxj  to  181 2  Speranski  was  all  powerful  in  Russia,  so 
far  as  any  minister  of  a  sovereign  so  suspicious  and  so  unstable 
as  Aleiander  couki  be  so  described.  Ue  vqilaced  the  earlier 
favowites,  membmi  of  the  "  nnefficial  oomndttee,"  In  the  tsar's 
confidence,  becoming  pnctieally  sdo  minister,  all  questions 
being  laid  by  hfm  alone  before  the  emperor  and  usually  settled 
at  0111  e  I;;,  llie  two  between  them.  Even  the  ome  all  powerful 
war-minisler  .\rakeheyev  was  thrust  into  the  background. 
S[x.-ranski  u.sc<l  his  immense  influence  for  no  personal  ends.  He 
was  an  idealist;  but  in  this  very  fact  lay  the  seeds  of  his  failure. 
Alexander  was  also  an  idealist,  but  his  ideals  were  apt  to  centre 
in  himself;  his  dislike  and  distrust  of  talents  that  overshadowed 
his  own  were  disarmed  for  a  wliiie  by  the  singular  charm  of 
Speranski's  permoality,  but  sooner  or  bter  he  was  bound  to 
discover  that  he  himsdf  ma  isgsnled  aa  but  the  most  potent 
instrument  for  the  attainment  of  that  ideal  end,  a  icgenerated 
Russia,  uMch  was  his  minister's  sole  preoccupation.  In  i8to 
an<l  the  filSt  half  of  iSii  Speranski  was  still  in  high  favour,  and 
wxs  the  confidant  of  the  emixror  in  that  secret  diplomai  y  which 
preceded  the  hreaLh  ol  Russia  with  \ai>t>le<ii'.  -  He  had.  however, 
committed  one  serious  ntisiakc.  An  ardent  freemason  himself, 
he  conceived  in  1S09  the  idea  of  reorganudng  the  order  in  Russia, 
with  the  special  object  of  using  it  to  educate  and  elevate  the 
Orthodox  clergy.  The  emperor  agreed  to  the  iirsL  steps  being 
taken,  namely  the  suppreesioa  of  the  existing  lodges;  but  be  was 
naturally  suspicious  of  secret  sodetles,  even  when  ostensibly 
admitted  to  their  secrets,  and  Speranski's  abortive  plan  on^r 
resulted  in  adding  the  clergy  to  the  number  of  his  enemies. 

'  Le  ParlemenI  russe  CParls,  ic^io),  p.  SI 
*  Schiemann,  Gesch.  Russiands,  L  77. 


Digitized  by  Gopgle 


644 


SPERM  ACETI—SPEU  SIPP  US 


On  the  cvc  of  the  struggle  with  Napoleon,  Alexander,  conscious 
of  his  ■jii["j;iul;,irity,  conccivii!  the  iiica  (i(  m.ikiiiii;  Spcraiiski  his 
•capi'-goat,  ;uk1  so  conciliating  that  Old  Kus-iian  sentiment 
which  would  be  the  strongest  support  of  the  autocratic  tsar 
against  revolutionary  France.  Speranski's  own  indiscretions 
gave  the  final  impulse.  He  was  surroundoii  with  spies  whi) 
reported,  none  too  accurately,  the  minister's  somewhat  sharp 
criticisms  of  the  emperor's  acts;  he  had  even  had  the  supreme 
presumplioD  to  advise  Alexander  not  to  t;ikc  the  chief  command 
in  the  T— aunpaign.  A  number  uf  jx-rMins  in  the  erUourage 
of  the  emperor,  including  the  grand-duchess  Catherine,  Karam- 
zin,  Rostopchin  and  the  Swcili^h  general  Baron  Armfield, 
intiigwed  to  involve  liim  in  a  chaigie  of  tKaaon.^  Alennder 
fid  not  cradit  tlw  dsii,  bnt  Ik  «de  SpctaittU  topontflile 
ior  tlM  unpopularity  inauied  by  tdnself  in  consequence  of  the 
Itttcd  lefomi  and  Uw  itin  more  hated  French  policy,  and  on  the 
i7th-39th  of  March  1812  dismiwcd  Idm  from  office.  Reinstated 
in  the  public  service  in  1816,  he  was  appointed  govemor-general 
of  Siberia,  for  which  he  drew  up  a  new  scheme  of  government, 
and  in  iSji  entered  the  council  of  state.  Under  Nicholas  I., 
he  was  engaged  in  the  cuiiiiKalion  <if  tliu  Kif»s:.in  law  : publishfii 
in  1830  in  45  vols.),  on  which  he  aLso  wrote  some  im|Kirtanl 
commentaries. 

See  the  hiii^;raphv  (in  Ru«uin)  by  M.  KorfT  (St  Pclcrsburg, 
1861).  On  In-.  ]inlilii-  liff  anil  i oti'-tit iili<inal  fi-forina  Thiiidor 
SchicTiann,  Crunuhlf  Ru.stUinilt  u<;lrr  Ki:i.\rr  .Vjini'iiui  /.,  Bd.  i. 
Kaisrr  AUx't'idfr  1.  ;j.  75  ■-<■<)  [Kirim,  i'><i.j;:  I'li-rri'  Cliaslc,  Le 
ParUment  rune  p.  H)  M-'xp  sl'ari^.  H(i<i  i.  and  the  wurks  of  V.  Vagin 
(St  PHenbtirg,  187}  and  Morrow,  l<;u5).  Count  Nff  Imik-'s 
letten  to  Speianski  and  many  references  are  puUnhed  in  vol.  iii. 
of  the  Leilrts  et  papieri  du  romlf  Jt  .\eiselrode. 

SPERMACETI  (from  Lat.  sPirtit.i.  siiil,  and  (ftus,  a  whalci. 
a  wax  found  in  the  hr.ni  raviti.  s  and  l)lul)fj<  r  of  the  sperm-whale 
(Physrli  r  macroccphdiu^  > .  u  ht  ri-  it  is  dissolved  in  the  sperm  oil 
wlr.lr  '.lir  creature  is  li\  inj'  i*  iilso  occurs  in  other  Cctacca  (sec 
WiiMj  Otis).  M  a  lrni[Hralurc  of  about  6°  C.  the  solid  matter 
si  i)aratcs  it:  a  crvblalline  condition,  and  wheti  purified  by  pressure 
and  treatiniiit  with  weak  solution  of  caustic  alkali  it  forms 
brilliant  white  rryslallinr  scales  or  plates,  hard,  but  unctuous 
to  the  touch,  and  destitute  of  taste  or  smell.  It  is  quite  in- 
■oluble  in  water,  ver>-  slightly  affected  by  boiling  alcohol,  but 
easily  dissolved  in  ether,  chloroform,  and  carbon  bisidphide. 
Spermaceti  consists  principally  of  octin  or  cctyi  palmitatc, 
QiHuOO^mUh.  The  wihatance  h  used  in  making  candles  of 
ttanditid  photometric  value,  in  the  ilii  miBB  of  falniGi,  and  in 
medidne  and  augccy,  especially  in  eeiatca^  bougiea,  ointments, 
and  !n  cmraetic  piepacatioiu. 

SPERM-WHALE,  or  CAiCBALOt  (PAyjefcr  macrocephdus),  the 
largest  representative  of  the  toothed  whales,  its  length  and 
bulk  being  about  equal  to.  or  somewhat  exceeding  those  of  the 
Arctic  right-whale,  from  which,  however,  it  is  very  different 


in  ap()earance  and  structon.  The  head  is  about  one-third 
oi  the  length  of  the  body,  very  massive,  high  and  truncated  in 
fnmt;  and  owing  its  size  and  form  mainly  to  the  accumulation 
of  a  peculiarly  modified  fonn  of  btty  tissue  in  tlie  laige  hoUow 
OB  Uie  upper  surface  of  the  dculL  The  oi  oontnincd  in  ceib  in 
tUt  cavity,  when  leBned,  yields  apennafleti.  and  tlie  thick  cover- 
ing of  hlttbber,  whidi  everywhere  envelopes  tlie  body,  produces 
the  vainalde  apcrm-oil  of  comm(-r<  c  The  single  blowhole  is  a 
longitiidinal  slit,  placed  at  the  upfXT  and  anterior  extremity 
of  the  head  to  the  left  side  of  the  middle  line.  The  opening  of 
the  mouth  is  on  the  under  side  of  the  head,  consiilerably  behind 
the  end  of  die  snout.  The  lower  jaw  is  extre.-n.:ly  OAflOir,  and 
>  See  Schiemaon,  op.  cit..  i.  81. 


has  on  each  side  from  twenty  to  twenty-five  stout  conical  teeth, 
which  furnish  ivory  of  guDti  (quality,  though  mn  in  sullicicnt 
bulk  for  most  of  the  purposes  tor  which  that  article  ib  required. 
The  upiH-T  teeth  arc  rudimentary  and  buried  in  tne  gum.  The 
Ilil»t)er  is  short,  broad,  and  truncated,  and  the  dorsal  (in  a  mere 
low  [)rotLlx.rani;e.  The  Kcictal  colour  of  the  surface  is  black 
alMJVc  and  grey  below,  the  rolours  gradually  .shading  into  each 
other.  The  sperm-whale  is  one  of  the  most  wicicly  <listnbutcd 
of  animals,  being  met  with,  usually  in  herds  or  "  schools,"  in 
almost  all  tnpical  and  subtropical  seas,  and  occasionally  \isiting 
the  northern  seas,  a  niunbcr  having  been  killed  around  the 
Shetlands  a  few  years  ago.  The  food  of  sperm-whales  consists 
mainly  of  aquid  and  cutUefiih,  butalao  ouo^iisealiab  of  conaider- 
able  an.  The  aidiBtaooe  calkd  <*aabeipiB,*'  foraieily  ued 
in  medicine  and  now  in  perfmneiy,  b  a  ooncKtian  fonned  in  the 
Intestine  of  this  whale,  and  fotmd  floating  on  the  surface  of 
the  sea.  Its  genuineness  is  proved  by  the  presence  of  the  homy 
beaks  of  the  cuttles  on  which  the  whale  feeds.  The  one  repnaen- 
tative  of  the  genus  Cogia  is  called  the  lesser  or  pigmy  tpoo^ 
whale,  being  only  from  g  ft.  to  ij  ft.  long. 

SPES.  in  Roman  mytholog>%  the  personiticatioQ  of  Mopt» 
Originally  a  nature  goddess  (like  Venus  the  garden  goddMS, 
with  whom  she  w.is  ,s«iini  t inns  idcntiliedl,  she  rcjircs*  nted 
at  lirsl  the  hope  of  Iruillul  gardens  and  tulils.  then  of  abundant 
offspring,  and  lastly  of  prosinrily  tn  come  and  good  lurtiine 
in  general,  being  hence  invoked  on  birthdays  and  at  weddings. 
Of  her  numerous  temples  at  Rome,  the  most  ancient  was  appro- 
priately in  the  forum  olitoritun  (vegetable  market),  built  during 
the  first  Punic  war,  and  since  that  time  twice  burnt 
and  restored.  The  day  of  its  dedication  (August  i) 
responded  with  the  fajrthday  of  Claudius,  whidi  eiplainathe 
frequcatoccnncneeof  Speaoathecoinaef  thatenpcmr.  Spaa 
is  rrpwaentad  aa  a  beautiful  maiden  m  n  hmg  nhe,  Bfti^ 
up  her  skirt  with  her  left  hand,  and  canybig  in  her  right  a  hod 
already  closed  or  aliout  to  open.  Sometimes  she  wears  a  garfand 
of  tluwers  OB  hcT  he^d,  ears  of  com  and  poppy-heads  in  her 
hand,  symbolical  of  a  prosjK-rous  harvest.  Like  Fortune,  with 
whom  she  is  often  coupled  in  inscriptions  oii  Roman  tombstones, 
she  was  also  n-prcscnte<l  with  the  cornu  capiat  i^horn  of  plenty). 

NX-  G.  Wissowa,  Reunion  und  KuJius  der  Romtr  (1902),  according 
CO  whum  .S|n:s  was  onginotly  not  a  garden  go<idett.'^,  but  simply 
the  divinity  to  whom  one  prayed  for  the  fulfilment  of  one's  daores. 

SPBSSART.  a  highland  forest  country  of  Germany,  belonging 
mainly  to  the  Bavarian  province  of  Lower  Franconia,  but  in 
the  north  to  the  Prussian  province  of  Ue&sc  Caasel,  and  it  is 
Iraundcd  on  the  S.  and  W.  by  the  Main,  on  the  £.  by  the  Sinn 
and  on  tlie  N.  by  the  lUiuig  and  Joaa.  The  mahx  ridge  of  the 
fonnatiain«ooiMlttingof  gneiaa,  paaite  and  red  aand 
from  a  pout  eppoaite  Miitcnbeig,  in  a  notthrweataly  i 
to  the  aouroe  of  the  Kinrfg  near  Sddachtem— a  distance  of  45  aa. 
— and  attahia  iu  highest  devatlan  in  the  Geiersberg  (1919  ft.), 
which  lies  north  of  the  Rohrbninn  peas,  through  which  mns  tlie 
main  roail  from  .\schaffcnburg  to  Wurzburg.  The  forest, 
with  vihii  h  it  is.  densely  covered,  consists  of  oak.  beech, 
ash  and  fir.  and  the  scenery.  es[i<cia'dy  on  thi-  main  side, 
between  (iemunrien  ami  Lohr.  is  impressive.  The  climate  is 
inclement  in  ssinter  and  oppressively  hot  in  midsitninier. 
The  inhabitants  are  engaged  chiefly  in  woodcutting,  raft- 
making  and  quarrying,  and  most  of  the  timber  is  floated  down 
to  Holland.  Cobalt,  silver,  lead  and  copper  are  also  worked, 
and  the  southern  and  western  slopes  yidd  wine  of  good  quality. 
This  beautiful  tract  of  country  tmtil  recent  years  was  compaia- 
tively  little  known  to  the  tourist,  but  a  dub  {Spessarl  JCinl) 
tiitougb  the  cstablisliment  of  fingeriposta  and  the  issue  of  asapa, 
has  iadifafwl  the  more  intensting  toon  to  be  followed. 

See  BOdnag,  Okr  tmimUtidk  Spmnt.  j/Kiopsck  auftettommm 
(Bcrtitt.  1893):  Schober.  Faknr  imnk  dm  Sfatart  (AiKtkai!enboig, 
1904};  Wolff,  Der  Spetsart,  sein  WirtKk^tsMen  (ibid.,  1903). 

SPBUSIPPUS  (4lh  century  B.C.),  Greek  philosopher,  son  of 

Eurymeiluti  and  I'otone,  sister  o(  Plato,  is  supposed  to  have  l>ee» 
bom  about  407  u.c.    iie  was  bred  in  the  school  of  Isocrates; 
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Imt,  when  Thto  re  tamed  to  Athens  aboat  387,  yielded  to  hit 

influence  ami  became  a  member  of  the  Academy.  In  361,  when 
riato  uMcieriiHjk  his  ihirJ  and  last  journey  to  Sicily,  Speusippus 
aecumiiamcd  him.  In  547  the  dying  philosopher  nominated  his 
nephew  lu  suteced  him  as  scholarch,  and  the  choice  was  ratilied 
by  the  school.  .S))cusippu.s  held  the  office  for  eight  years,  and 
died  in  339  after  a  paralytic  seizure.  According  to  some 
avthoritict  be  coauiitted  suicide.  There  is  a  stor>'  that  his 
ymtth  was  ifatoiiSinnlil  Plato's  namplf  led  him  to  zcfonn  his 
my.  In  later  life  he  imaniiikaaalyteiiipeiBte  tad  amiable. 
He  was  succeeded  by  Xenocrates. 

■  Of  Speusippus's  many  philosophical  writings  nothing  survives 
cxfefit  frriKmcnl  i  .;  ,i  1  realise  (ht  PytliJgt>r<,;n  _\ uinhi-r  •..  Nor 
have  sei-i,:ni.iry  ,u;l  horn  ics  preserved  to  us  any  general  st.Uc- 
nirnt  nr  ruiis[«iti;s  n"  his  system,  incidentally,  however,  \\e 
learn  the  following  details,  (a)  In  regard  to  his  theory  of  being: 
(i)  whereas  Plato  postulated  as  the  ba&in  of  his  system  a  cause 
which  should  be  at  once  Unity,  Good,  and  Mind,  Speusippus 
distinguished  Unity,  the  origin  of  tUsfS,  from  Good,  their  end, 
•nd  both  Unity  wwl  Good  £ran  cwotwiling  Mind  or  Reason; 
(a)  iriieraaa  Plato  vecepitnd  thoce  ktod*  of  imnbets— firstly, 
ideal  numbeis,  i.e.  the  "  determinants  "  or  ideas ;  secondly,  mat  hc- 
natlcal  numbers,  the  abstractions  of  mathematics;  and  thirdly 
■CMiblc  numl)crs,  numbers  emlxxiied  in  thinps  SjKnwippns 
rtjeclcd  the  ideal  numlKTs,  and  consequenUy  the  ideas;  I  5: 
Speusippus  traced  number,  magnitude  and  soul  each  to  a  distim  t 
principle  of  its  own.  (ii)  In  regard  to  his  theory  of  knowledge; 
(4)  he  held  that  a  thing  cannot  be  known  apart  from  the  know- 
lr<lge  of  all  things  besides;  for,  that  we  may  know  what  a  thing 
is.  \vc  must  know  how  it  differs  from  other  things,  which  other 
things  must  tbeiefoie  be  known;  (5)  aooordingly,  in  the  ten 
books  of  a  work  called  'O/um,  be  attempted  a  dartficatkm  of 
plants  and  ubnali;  (6)  the  results  thus  obtained  he  distinguished 
at  once  ftom  "  knowledge"  (tTurHinri)  and  from  "  sensation" 

{O4O0t]ait),  holding  that  "scien'.ilu  ol:srr\  at  :(in"  (f iridrTj/ioyu-ij 
<ua6jj<rit),  though  it  cannot  allaiu  to  truth,  may,  nevertheless, 
in  virtue  of  a  certain  acquired  tact,  frame  drtlnitions"  iXcr/oi), 
(c)  In  regard  to  his  theory  of  ethics:  (7)  he  denied  thai  pleasure 
was  a  good»  but  Wiwningly  was  not  ptepaied  to  account  it 
an  evil. 

In  default  of  direct  c%'idcncc,  it  remains  for  us  to  compare 
these  acatteied  notices  of  Speusippus's  teaching  with  what  we 
know  of  its  oiiiglnal,  the  tcaddng  of  Plato,  In  tbe  hope  of  obtain* 
ktg  at  least  a  fenecal  BOtioo,  licstly.of  Speusippus's  lystem,  and, 
secondly,  of  its  relations  to  the  systems  of  Plato,  of  contemporary 
PlatonLsts,  such  as  .Aristotle,  and  of  the  later  Academy. 

It  has  been  suggested  elsewhere  (see  .Six  kati  si  that  the  crude 
and  unquaiilied  "  realism  "  of  I'lato's  early  iiianhcHxl  gave  plate 
in  his  later  years  to  a  theory  of  natural  kinds  founded  uixjn  a 
"  thoro-jgliKoinK  idealism,"  ami  that  in  this  way  he  was  led  to 
recognize  anil  to  value  the  cUiisilicatory  sciences  of  zoology  and 
botany.  More  exactly,  it  may  be  said  that  the  Platonism  of 
Plato's  maturity  included  the  following  principal  doctrines: 
(i.)  the  supreme  cause  of  all  existence  is  the  One,  the  Good,  Hind, 
which  evolves  itself  as  the  univecw  under  certain  eirmal  immu- 
table forms  called  "  ideas"  ;  (ii.)  the  ideas  arc  ai^iirchcnded  by 
finite  minds  as  particulars  in  space  and  time,  and  arc  then  called 
"things"  ;  (iii.)  consequently  the  particulars  which  have  in  a 
given  idea  at  once  their  origin,  their  lu  iiig,  and  iheir  fK>rfectioii 
may  be  regarded,  for  the  purjioses  of  scientiti<  study,  as  members 
of  a  natural  kind,  iiv.)  the  linile  miri<l,  though  it  cannot  directly 
apprehend  the  idea,  may,  by  the  study  of  the  particulars  in 
which  the  idea  is  nvealed,  attain  to  an  TT^^'wott  iMtJoa 
of  it. 

Now  when  Spettsippus  (i)  discriminated  the  One,  tbe  Good, 
and  Mind,  (s)  denied  the  ideas,  and  (3)  abandoned  the  attempt 
to  tmify  tbe  plurality  of  things,  he  explicitly  rejected  tbe  theory 
of  being  expressed  in  (L)  and  (ii.);  and  the  rejection  of  the  theory 
of  being,  i.e.  of  the  conception  of  the  One  evolving  itself  as  a 
plurality  of  ii!r:  -  entailed  consequential  modifications  in  the 
theory  of  knowledge  conveyed  in  (iii.)  and  (iv.).  For,  if  the 
members  of  a  natural  kind  had  no  common  idea  to  unite  them, 


sdentlfic  leaearcih,  having  nothbig  objective  tn  view,  eould  at 

best  afford  a  or  definition  of  the  appropriate  particulars; 

and,  as  the  discrimination  of  the  One  and  the  Good  implied  the 
progression  of  particulars  towards  perfection,  such  a  Xo^os  or 
dehniiion  could  have  only  a  temporary'  v:di]i-.  Hence,  though, 
like  I'laio,  Speusippus  (4)  studied  the  dilTerences  of  natural 
products  (5)  with  a  view  to  classification,  he  did  not  agree  with 
Plato  in  his  conception  of  the  significance  of  the  results  thus 
obtained;  that  is  to  iay»  while  to  Plato  the  definitioo  derived 
from  the  attt^r  of  the  particQlaiiiBdBded  in  a  natural  kind  was 
an  approximate  definition  of  the  idea  in  wUd:  the  natural  kind 
originated,  to  S|K-usippus  the  definition  was  a  definition  of  the 
particulars  studied,  and,  sirii  tly  spi  .ikiii^:;,  of  nothing  else.  Thus 
while  I'lato  hoped  to  ascend  through  <  l,is!-i:iiatory  science  to  the 
knowledge  of  eternal  and  immutable  laws  of  tliouglu  and  being, 
Speusippus.  abandoning  ontological  siHculation,  was  content 
to  regard  classificatory  science  not  as  a  nie.ins  but  as  an  end,  and 
(6)  to  rest  in  the  results  of  scientific  observation.  In  a  word, 
Speusippus  tuned  from  philoisophy  to  science. 

It  nuy  seem  stcange  that,  differing  thus  widely  faom  his 
master,  Speusippus  should  have  leprded  UbmU  and  should 
have  been  regarded  by  otheis  as  a  Hatonist,  and  ttiU  more 
strange  that  Plato  should  have  chosen  him  to  be  his  sacoeHor. 
It  is  to  be  ol)s<  rve(l,  however,  firstly,  that  the  scientific  element 
occupic<l  a  Lirger  place  in  Plato's  later  system  than  is  generally 
sup[x>se<l,'  and,  secondly,  that  other  .Academics  wiio  came  into 
competition  with  Speusippus  agreed  with  him  in  his  rejection 
of  the  theory  of  ideas.  Hence  Plato,  finding  in  the  school  no 
capable  representative  of  his  ontological  theory,  might  well 
choose  to  succeed  Um  a  favourite  pupil  whose  scientific  enthu- 
siasm and  attainment  wen  beyond  question;  and  Speusippus's 
rivab,  haWng  themselves  abandoned  the  theory  of  ideaa,  would 
not  be  in  a  position  to  tax  him  with  his  philosophical  ipostaqr. 

In  abandoning  the  theory  of  ideas — that  is  to  say,  the  theory  of 
figures  and  numbers,  the  possessions  of  universal  miinl.  eternally 
existent  out  of  space  and  time,  which  figures  and  numliers  when 
they  pass  into  space  and  time  as  the  heritage  of  I'unie  minds  arc 
regarded  as  things— Speusippus  had  the  approval,  as  of  the 
Plalonists  generally,  so  also  of  Aristotle.  But,  whereas  the  new 
scholarch,  confining  himself  to  the  detailed  examinaticm  of 
natural  kinds,  attempted  no  comprehensive  eq>lanation  of  the 
univeiae,  Arisiotle  hekl  that  a  theory  of  iu  origin,  iu  motiona, 
snd  iUoiderwasa  neoeisaty  adjiuict  to  the  danificatorysdenees; 
and  in  neariy  all  his  references  to  Speusippus  he  insists  upon 
this  fiudamental  difference  of  procedure.  Conceiving  that  the 
motions  of  the  universe  and  its  i>artg  are  due  to  the  desire  which 
it  and  liiey  feel  towards  the  supreme  external  mind  and  its 
several  thoughts,  so  that  the  v  uMriH  al  order  planned  by  the  divine 
mind  is  realized  in  the  phenomenal  universe, Aristotle  Umssccurcs 
the  requisite  unification,  not  indeed  of  mind  and  matter,  fOT  mind 
and  matter  are  distinct,  but  of  the  governing  mind,  the  prime 
unmoved  movent,  since  it  and  its  thoughts  arc  one.  Contiatt 
wise,  when  Speurippua  distinguishes  One,  Good,  and  Mind,  so 
that  Mbid,  not  aa  yet  endowed  with  an  orderly  scheme,  adapts 
the  initial  One  to  partlctilar  Goods  or  ends,  his  theory  <rf  nature 
appears  to  his  rival  "  episodical,"  i.e.  to  consist  of  a  series  of 
tableaux  wanting  in  dramatic  unity,  .so  that  it  reminds  him  of 
Homer's  line — oi  x  ayaBov  iroXuKoipavij?  '  <I$  noipavof  JffTW. 

Speusippus  and  his  ( ontemporarics  in  the  school  exercised  an 
important  and  far-rearliing  intlucnce  upon  Academic  doctrine. 
When  they,  the  immediate  successors  of  Plato,  rejected  their 
master's  ontology  and  proposed  to  themselves  as  ends  mere 
classificatory  sciences  which  with  him  had  been  means,  they 
bartend  their  hope  of  philoiophic  certainty  for  the  tentative 
and  proviiioaal  results  of  ideotific  czpeilenee.  Xnoctates 
indeed,  identifying  ideal  and  mathematical  numbers,  sought  to 

'  That  Plato  did  not  neglect,  but  rather  encouraged,  clas.4ificatoiy 
science  is  shown,  not  only  by  a  well-known  ffagment  of  the  comic 
poet  Epicratcs,  which  describes  a  party  of  Academics  engaged  in 
invcstiaatiag,  under  the  eye  of  Plato,  the  afBnitie«  of  the  comoMM 
puntplna,  but  also  by  the  Timaeus,  which,  while  it  carefully  dis- 
criminates sdenoe  from  ootology,  plainly  recognises  the  importaooa 
of  the  study  of  natuial  Uods. 
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■bdter  himself  under  the  authority  of  Plato;  but,  as  the  Xeno- 
cratean  numben,  though  pntmtMy  ideal  as  well  as  m.ithr- 
matiral,  were  in  (act  ontheantlad  only,  tMi  retium  to  the 
PUtonic  terminology  was  no  more  than  an  empty  form.  It  would 
seem,  then,  thai  Academk  sicepticism  bc|an  with  those  who  bad 
been  reared  by  Plato  himidf ,  having  its  origin  in  their  aoeeplance 
of  the  fldcatilic  dement  of  Ms  teaching  apart  from  the  ontology 
triiidt  had  been  its  basis.  In  this  way,  and,  so  br  as  the  present 
writer  can  see,  in  this  way  only,  it  is  possible  to  widerstand  the 
extraordinary  revolution  which  converted  Platonism,  philo- 
sophical and  dogTPatic.  into  Academicism,  scientific  and  sceptical. 
It  is  as  tin-  ofTu  r^p^t•scnt.^livc  of  this  scientific  and  sceptical 
departure  thai  Speusippus  is  entitlc<i  to  a  place  in  the  history  of 
philosophy, 

Bmi  inr.RArilv.  J.  G.  F.  Ravaisson.  Speuii/>(>i  de  primt.i  rrrum 
prmcif'ns  f.iiiisli!  il\iti»,  l8j8);  Chr.  Bnuulis,  Ofukuhte  lirr 

tneihiuh-rumischcn  PhUosophit  (Berlin,  1653),  II.  ii.  1;  Zdlcr,  Die 
ekSMtpUt  4.  Gritthm  (LeSpdli  t*75)<  Midlach,  Frarmrnta 

pkOMOpkormm  Gnteorum,  iiir6>-<9  (Kuis,  18S1).  (H.  Ja  ) 

SPEY,  a  river  in  the  Highlands  of  Scotland.  It  rises  in  Mt 
Clacb-a-ClieaBnaiche  in  the  north  of  IxKhaber,  in  Inverncss- 
sUre,  at  a  height  of  1407  ft.  above  the  sea.  A  mile  from  its 
Sonne  it  fioems  the  small  Loch  Spcy,  and  $1  m.  lower  down  it 
eapnnds  into  the  larger  Loch  Inch.  After  cmssfaig  the  bonndary 
ol  Hginsliire,  bdow  Orsatown,  it  pamss  aa  eatmns^  asqien- 
tbie  course,  sa  far  as  Cndgdlachte,  where  it  begfan  to  How  due 
northwards,  becoming  wholly  a  Moray  stream  as  it  approaches 
Fochabers,  and  falltnjj  by  several  mouths  into  the  Moray  Firth 
at  Kingston.  1'.^  tn'.al  k-nglh  isalvout  iiom.  It  islhcnmsl  rapiii 
river  in  Scotland  a:i<l  i>  nowhere  properly  naviKable,  though  ai 
Speymouth  in  its  hnvcst  reaches  some  ship-building  has  bet»n 
intermillenlly  carriexl  on.  The  strcnRth  of  its  rurrrnl  is  due 
partly  to  its  lofty  origin,  and  partly  to  the  m'Iuiiic  of  ■.\alcr  <on- 
tributcd  by  numberless  affluents  from  the  mountainous  rcpiot.s 
of  its  birth.  The  more  imjxjrtanl  Iribularicti  are,  on  the  left,  the 
Markie,  Calder,  Dulnain,  Tulchan,  Kallintomb  and  Rothes  and, 
on  the  right,  the  Mashic,  Truim,  Tromie,  Fcshic,  Nethy,  Avon, 
Fiddich  and  Mulben.  Its  area  of  drainage  is  i  ?oo  sq.  m.  At 
certain  points  the  stream  attains  a  considerable  width,  as  at 
Alvic,  where  it  is  150  ft.  widCi  and  at  Kingussie,  where  its  width 
is  from  80  to  too  ft.  From  bdow  Craigellachie,  and  especially 
on  the  low-lying  ooast-lsnd,  pods  or  stretches  of  fair  siae  become 
fiequcst.  For  beanty  of  tosnery  Strathspqr  boMa  ito  own  with 
any  of  the  great  valleys  of  Scotland.  Aa  a  salmon  river  the 
Spey  yields  only  to  the  Tay  and  Tweed.  It  passes  many  interest- 
ing spots  in  its  long  career,  such  as  Lnggan;  Cluny  Castle,  the 
seat  of  Cluny  Macpherson;  Craig  Dhu,  the  "  black  rork,"  and 
KinRussic.  It  flows  past  the  pine  fotists  of  Rolhiemurchus; 
Granlon.  the  capital  of  SlrathsiH-y;  ("romdale,  where  the  clans- 
men suffered  defeat  at  the  hands  of  William  III.'s  troops  in  1600; 
Ballindaliorh,  with  a  splendid  Scottish  baronial  castle,  the  scat 
of  the  .Macpherson-Gnnts;and  Pmrlsstownof  Alierhwraad  its 

fine  r^U  aract. 

SPEZIA,  a  city  of  I.iguria,  Italy,  in  the  province  of  Genoa, 
56  m.  S.E.  of  that  town  by  rail,  4q  ft.  above  sea-level.  Pop. 
(1906).  41.77.?  (towTi):  75.756  (commune);  in  iSoi  only  11.S56. 
It  is  the  chief  naval  harlM>ur  of  Italy,  having  been  adopted  ius 
such  in  1861.    The  liay  uf  Spczia  is  shdtertd  from  all  except 

southerly  winds,  and  on  its  western  shore  are  ntmserous  openings, 
wUdi  affbfd  perfectly  safe  anchoeage  m  all  weathers.  The 
entrance  ia  protected  by  forts,  while  •  aidtmaiiae  embankment, 
am.  long,  rtndcn  it  secure:  TbeaisenaleoMirtB  of  three  depart- 
ments, the  princ^  «f  wUdtis  am  ft>  toAli  «itk  Mt  •vcrage 
width  of  9460  ft.  The  chief  bssin  Is  sj  acres  tn  extent,  and  the 
second— connected  with  the  first  by  a  can.il  01  ft.  wide — 36 
acres.  Both  basins  have  an  average  depth  of  between  and 
35  ft.  The  second  basin  Ri\  es  access  to  the  docks,  of  which  tlie;c 
are  six;  two  300  ft,  long,  two  ,j;o  ft.  loiig,  one  500  ft.  long,  and 
one  650  ft.  long.  The  establishment  of  San  \'it4)  is  devoted 
entirely  to  the  protluction  of  artillery;  that  of  San  Harlolomi^i 
is  exclusively  \ised  tor  c'eclriial  vvurks  anil  the  manuf.aclurc  of 
submarine  weapons,  especially  torpedoes.    The  arsenal  was 


constructed  by  General  Chiodo  (d.  1870),  whose  statue  rises  at 
the  entrance,  and  near  it  are  the  naval  tiarraclu  and  hftspitsl. 
Though  the  town  itself,  with  the  barraclu  and  military  iHftpjtil 
as  its  principal  buildings,  presenu  little  to  attract  the  foreign 
visitor,  the  beauty  of  the  giill  and  of  the  neighbouring  country 
baa  brought  Spcsia  into  some  rcputeas  a  wutccnson,  and  it  is 
also  visited  in  summer  for  sea-bathing.  Hie  wslls  and  gates 
of  the  old  dty  are  for  the  most  pan  destroyed.  The  opening  of  a 
railway  across  the  Apennines  (there  is  a  branch  leaving  the  coast 
line  at  Vczzano,  and  joining  the  line  from  Sar/.ana  at  S  St,  f,iTio  di 
Magra),  placed  Spczia  in  communication  with  Tarma  and  the 
iriosl  fertile  rrui  mi:-  d!  the  Po  valley,  and  SO  Stimulated  commerce 
that  a  new  loinnietria!  jMirt  to  the  east  of  the  city  was  built. 
This  harbour  consists  of  a  broad  quay  \sith  05,7  it.  of  whart.ige. 
and  of  a  mole  id^u  ft.  long  with  q,S4  ft.  of  wharfage.  The  basin 
ot  the  harhoiir  is  alxjul  ->6  ft.  det;p.  .\  branch  railway  connects 
llie  wharves  dirtvtly  with  the  main  line.  Since  the  opening  of 
the  new  port  the  traffic  has  considerably  incrc<a,scd.  and  it  exports 
oil,  pig-lcad,  silver,  flour,  wine,  marble  and  sandstone  for 
paving  purposes,  while  it  imports  quantities  of  coal,  iron.ccrcals, 
phosphates,  timber,  pitch,  petroleum,  and  mineral  oils.  The 
import  of  om]  in  1906  was  439494  tons,  being  nearly  doaUe  the 
average  for  tjiot-tpos.  The  tomiage  of  vesacb  entoed  was  over 
600,000,  an  increase  of  about  »$%  «>  that  of  1905.  Sevcia] 
important  indHstijal  estaWMwssnta  lie  alo^  tim  huf,  fc"**"-! 
large  lead  and  sliver  worlu  at  Peitasoh  (aeeLiua),sttbmaifaM 
cable  works,  a  shipyard  at  Muggiano  for  the  construction  of 
mercantile  vessels  up  to  10,000  tons,  a  branch  of  the  Vickcrs 
Terni  works  for  arroour  plato,  sovend  motoitMat  works,  biidt 

and  tile  works,  ic. 

The  origin  of  Spczia  is  doubtful;  but  it  probably  rose  after 
the  destruction  of  Luna.  Sold  by  one  of  the  Ficstlii  in  1276  to 
Genoa,  the  town  was  fortilicil  by  its  new  fxjsscssors  and  made  the 
scat  of  a  governor  of  s<)nic  importanre,  h  became  a  city  in  the 
i6th  century.  The  idea  of  making  the  Gulf  of  Spoia  a  great 
naval  centre  was  first  broached  by  Napoleon  I. 

SPHABRI8TBRIUM  (Gr,  a4>eu^r4peor,  tn^pa,  ball),  the 
term  in  Classic  architecture  given  to  a  large  open  space  connected 
with  the  Roman  thermae,  for  exercise  with  bolls  after  the 
bather  had  been  anoinied;  they  were  also  provided  in  the 
Roman  villas. 

SraBMk  n  mineni  consisting  of  cakhun  titnn»«ilicnte, 
CaTISiOt,  csystallislng  in  the  monodmic  system.  The  crystals 

vary  consId<ial)|)r  in  habit,  but  ate  generally  thin  and  wedge- 
shaped;  hence  the  name  sphene,  from  the  Greek  <r^i>  (a  wedge), 
given  by  R,  J,  Haiiy  in  iSoi.  The  earlier  name  titanite.  given 
by  M.  H.  Klaproih  in  1705,  is  also  in  common  use.  Twinning 
I  on  the  ortho-pit  n  i'id  is  imi  uncommon. 
I  The  colour  is  green,  yellow,  Ijro.vn  or  bhark,  /^[^^ 
and    the    lustre    reiinous    to    adamantine;  /  7y\ 

crystals  arc   transparent  to  opaque.     The       /      11  \ 
hardness  is         and  the  s[H-cifir  gravity  3-5.       /       jj  \ 
The  refractive  indices  and  the  optic  axial     /^-sT'  /  /  \ 
angle  varj-  considerably  with  the  colour  of     /  f-L-""'! 
the  light;  the  dispersion  of  the  optic  axes  is    t---'|Ss^  / 
inclined,  and  the  interference  figure  seen  in    y      f  /^^^J 
convergent  light  between  crossed  nirols  is    \  ■>>'  / '  / 
very  characteristic  of  the  mineral.  Sphene     \    jj  *  / 
is  sometimes  cut  as  a  gem-stooe,  though      \/\  / 
it  is  rather  too  soft  to  stand  much  wear; 
owing  to  its  high  dispersive  power  it  gives 
brOiant  flashes  of  prismatic  colours.  As  small  embedded 
oyatalsi  sphene  hsa  »  wide  dlMiibulinn  aa  an  accesaoiy 
constituent  of  many  kfaida  of  igneous  fOdn  (gnudte,  syenite. 
trach>-tc.  phonoliie,  &r.),  and  also  of  gncte,  schist  and  rr>-8talline 
limestone.    Sharply-<Ieveloped.  transparent,  pale  green  crj-stals 
arc  frequently  associated  with  adularia,  a.sbcst(>s  an<l  quartz 
in  the  cr>slal-lined  crcvicc-s  of  the  schists  of  the  Swiss  and 
Tyrolcsc  .\li)s.    Large,  rough  and  <lark  <  <iloured  crystals  .ire 
founci  at   -Vrendal  and  Kragcro  in  Norway,  and  in  granular 
lir:.e-.i  iiic  at   Diana  in  New  York  and  Eganville  in  Ontario. 
A  greyish,  compact  and  impure  variety  of  spbene,  known  as 
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"  kueawM,**  bequently  oocua  lit  hame  igBMOt  rocks  at  u 
■ltci»tiga  ptcdBCtotaaigito«Bdwtifc  (L.J.  S.) 

sraBWKNHI,  or  TnunwA.  SpktMim  s.  HaUeria  (called  by 
Gray  after  Hatter),  with  one  »pecics,  S.  puncttUum,  is  the  sole 
surviving  member  of  the  whole  Rroup  of  Rkynchtu-cphaliii  (tf.v. 
under  Reptiles,  Fossil),  ll  is  i  t.u  at  the  few  r(.[ii^'  .  i  hfthliing 
New  Zealand;  formerly  cuitimon  on  the  main  i:^i.lIuis.  now 
rtstriclcd  to  some  of  the  small,  uninhabited  i&landii  in  the  Bay  of 
Plcnt}',  where  ihese  last  "  living  fossils  "  enjoy  the  firoteriion 
of  the  government.  The  Maoris  call  It  ru<i!tir,i,  /«<;/<•;<•  r  .'.,,i/jr,;, 
the  laller  mcojiin;;  "  having  spines."  This  creature  represents 
an  almost  ideally  generalized  lype  of  reptile.  The  total  length 
of  large  males  is  more  than  two  feet,  but  mature  females  arc 
scarcely  half  this  size.  In  general  appearance  ihey  much  resemble 
the  AgamidM,  especially  Uromiitiix,  or  Physigmthus,  with  the 
SHUsive  head,  the  chisel-shaped  front  tctih, short  legs  and  erectile 
acst  of  cutaiwooft  aptacs  on  Uw  head  and  along  the  mid'liiie 
of  the  tnmk  and  tail,  whilit  the  net  of  the  dark  olive-tnea  lUn 
is  fimnular,  with  yellowish  specks.  But  the  Aganold  resem- 
blance is  only  skin-deep,  and  only  the  tyro  can  confound  them  with 
aay  froup  ol  Laoertiiia.  At  the  sane  tioie  it  ii  probable  that 
Spheiudom  stands  near  the  aaccstral  root  of  the  LaeertUia,  before 
these  divided  into  geckos,  chameleons,  and  lizards  proper.  The 
development  of  this  animal  has  been  first  studied  by  G.  B. 
Howes,  who  quotes  llie  literature  bearing  upon  the  whole  subject. 
A  good  account  ol  the  h.ibits  of  the  tuatara  has  been  given  by 
Newman.  They  li\e  upon  animals,  but  these  are  only  taken 
when  alive  and  moving  aliout.  f.jf.  fish,  worms,  insects.  Sluggish 
in  their  habits,  they  sleep  durijig        >;iiLiicr  ui  the  (lay  in 

their  self-dug  burrows,  and  arc  very  fond  ol  lying  in  the  water, 
and  they  remain  below  for  hours  without  breathing.  Each 
individual  excavates  its  own  hole,  a  tunnel  leading  into  a  roomy 
chamber,  lined  with  grass  and  leaves:  part  of  the  habitation  is 
shared  socially  by  a  family  of  petrels,  which  is  said  to  occupy 
usually  the  left  side,  whilst  the  tuatara  itself  lives  a  soUtaiy  life. 
The  aaaie  ooak*  or  gnuu  nvcb  dwinc  the  paiiiaf  season;  the 
hard-sfaeDed,  long-oval  egp,  abont  a6  mm.  long,  are  kid  in  holes 
in  the  sand,  about  ten  in  one  nest,  from  November  to  Jantiaiy  or 
Fdnuary.  They  ooatain  nearly  ripe  embryos  in  the  fbOowiag 
AugHSt,  but  they  are  not  hatched  until  about  thirteen  months 
old;  in  the  meantime  they  seem  to  undergo  a  kind  of  hibernation, 
their  nasal  chambers  becoming  blocked  with  proliferating 
epithelium,  which  is  resolved  shortly  before  hatchinj;  during  the 
southern  summer.  In  spite  of  their  imposing,  rather  r.oble 
appearance,  when,  with  their  heads  erect,  they  calmly  look 
about  with  their  liuge  quict  ejres*  tbqr  arc  dull  oeatum,  but 
they  bile  furiously. 

For  life  history'  »ee  .\.  K.  Newnail<  7Va«i.  Snc  Zealand  Inst. 
(1878),  !t  111;  Von  Haasl.  ibid.  (1881),  xiv.  i-<i\  Reis<-hek,  ibid. 
x!\ .  .'74;  A   Dendv,  ibid.  I'l8i><>!i,  xxxi.  Suture.  54,  140.  For 

development:  Ci.  B.  Howes  and  H.  11.  bwinnerton,  Trans.  Zool. 
Six.  (1900),  XV.  1-86,  itx  pLates;  A.  Dendy.  Quart.  Jemm.  Mic.  Sci. 
(1899),  42.  pp.  t-87,  ten  plates  and  ibid.  pp.  1 1  i-tS3  (parietal  eye) : 
H.  S  h.iuinsland,  Artk.  mikr.  .ImjJ.  (ig<x)),  s<>.  PP-  747-8''7.  plates. 
Fur  ,ina1..ni\  :  .\.  <.-.;nllur,  Ph\!.  7V(i^i.i.  1  1H67J,  157,  pp.  y)%-<i2i), 
plates;  .^.  K.  Newman,  quoted  .ilx)ve;  F.  J.  Knox,  Trans.  New 
Zealand  Insi.  (i)«69)  H.  17-30:  G.  Oaawa,  Artk.  mftr.  Atut. 
SI.  pp.  481-^,  and  ibid.  53,  pp.  268-366.  (H.  F.  G.) 

SPBKRB  (Or.  v^aSpa,  a  ball  or  globe),  in  geometry,  the  solid 
or  suface  taced  out  bgr  the  retoliition  of  a  semidtde  about  its 
dbaeter;  la  esaewtlaWy  BncKd^  deftidtton;*  b  the  modern 
geometiy  of  snifaoes  ft  is  defined  as  the  quadric  surface  passing 
throui^  the  drck  at  inHnlly.  Every  point  is  equidistant  from 
a  fixed  point  within  the  surteoe;  this  point  is  the  "  centre,"  the 
constant  distance  the  "  radius,"  and  any  line  through  the  centre 
and  intersecting  the  sphere  is  a  "  diameter."  .\II  sections  of  the 

'  The  surfaces  formed  by  revolving  a  circle  about  any  chord 
also  received  attention  at  the  hands  o(  tin-  (  .r>i  k«.  .\ctording  to 
Heron  and  Gcminus  they  were  diicusscd  under  the  tumc  spire  by 
Perseus  (t.  loiHioo  BX.),  tkrir  accdaoB  «m  tennod  tpini  ttttions, 
and  are  probably  the  same  as  the  Upf»p$it  of  &MkNras.  The 
surf  1'  •   n  1  NoiicI  traced  by  the  revolution  of  the  IcsBcr  segmeat 

of  ..    ir  ll  1-.  termed  a  "  spindle."    An  "anchof  ring"  Of  "WK" 

results  wbcn  a  circle  revolve*  about  an  axis  in  its  ptane. 


qihcre  an  neoeisarQy  drdes;  if  the  cutting  ptane  rwi tains  the 
ccmt*^  the  wctloB  is  laid  to  be  "wwidioiwl,'*  the  curve  of  inters 
section  b  a  "  great  did^"  and  the  soBd  cut  off  a  "  hemisphere." 
If  the  plane  docs  not  contain  the  centre,  the  curve  of  intersection 
la  a"  small  circle,"  and  the  solid  cut  off  is  a"  segment."  "  Great  " 
circles  may  alsn  he  det'iued  .-1^  circles  on  p.  ^pf  . n  \Oiich  pass 
through  the  extremities  ol  a  dUiTie:er;  they  a.'t  i.i:riil.,ir  as  the 
meridians  or  lines  of  longitude  of  geographers;  Jiixi  cil  i.iti'.ude 
arc  "  small  circles."  The  shortest  distance  between  two  points 
on  a  sphere  is  the  arc  of  the  great  circle  containing  the  points. 
This  proposition  is  the  basis  of  the  "great  circle  sailing  "  of 
navigators,  and  the  arc  of  the  great  circle  is  called  the  "  rhumb- 
line  "  or  "  loxodromic  curve."  The  determination  of  the 
shortest  distance  between  two  small  circles  on  a  sphere  is  given 
in  the  article  VaRMTIons,  Calcclvs  or.  The  extremities  of  the 
diameter  perpendicular  to  a  small  circle  are  called  the  "  poles  "  of 
that  drde,  and  the  distance  from  the  pole  to  the  circle,  measured 
by  the  arc  of  the  great  circle  thrsugb  the  pole,  is  the  "  polar 
distance  "  oi  the  small  drde.  The  solid  enclosed  by  a  small 
dide  and  the  radii  vectorcs  bam  the  centre  of  the  sphere  is  n 
"  qpheiical  sector  and  the  nUdenntalned  brtwcen  t wosphetical 
seetonstandii]gonoopailarsmalldrdesisa*'splieilcslcone.*'  A 
"  spherical  sector  "  and  "  spherical  cone  "  may  be  also  regarded 
as  the  solids  of  revolution  of  a  circular  sector  about  one  of  its 
bounding  radii,  and  about  any  other  line  through  the  vertex 
respectively.  The  solid  intercepted  between  two  parallel  planes 
isa'^aoae.'* 

The  geometry  of  the  sphere  was  studied  by  the  Greeks;  Eudid, 
in  book  xii.  <il  his  Elements,  discusses  various  properties  of  the 
sphere,  and  in  l«<»>k  .\ii<  he  shows  how  to  insiriho  ihc  five  rexular 
jvilyhedra  within  it.  with  the  wile  t  xi  i     ii  r:  i,\  ^iroMi;^  t\:.t\ 

the  volumes  uf  spheres  are  in  the  triplicate  ratio  of  their  diameters, 
a  theorem  probably  due  to  Eudoxus,  no  mention  is  made  of  its 
mensuration.  This  subject  was  investi^tcd  by  Archimedes,  who, 
by  his  "  method  of  exhaustions."  derived  the  principal  results. 
I  Ic  showed  that  the  surface  of  a  segment  is  equal  to  the  area  of  the 
circle  whose  radius  equals  the  distance  from  the  vertex  to  the  base 
of  the  segmeni ;  that  the  surUice  of  the  entire  sphere  is  e<iiial  to  the 
curved  suriace  of  the  circunLserihing  cylinder,  and  to  lour  times 
the  area  of  a  mat  drde  of  the  sphere;  and  that  the  volume  is  «■»• 
thhds  that  of  the  dreumtcribing  cylinder.  To  Zenodonis  (^.epo- 
100  B.C.)  is  due  the  important  problem  in  maxima  and  ™™"^ 
that  for  a  given  suriace  tne  sphere  is  the  solid  of  maxinnua  vohime- 
Calling  the  ladiu*  r,  and  denoting  by  w  the  ratio  of  the  drcumfct^ 
cncc  to  the  dfaunetBr  of  a  dnte,  die  volume  Is  |af*,  and  the  onrfooe 
4wr'- 

Aidnmedw  ■a\'e  his  results  in  the  treatise  n<pt  r^t  9^ah»»  «•! 
reO  wAJMpmt',  lie  left  tinrinishcd  the  problem  of  diyidinK  a  sphere 
into  K-gments  whi>se  volomin  are  in  a  giv-n  ratio.  A  solution 
bv  mean-i  of  the  p.iralMiIa  and  hyji'Tlxiia  wa*  given  by  r)ion>'sodarai 
of  .■\misu6  (r.  1st  century'  D  C),  and  a  similar  problem — to  construct 
a  segment  equal  in  volume  to  a  given  segment,  anil  in  surface  to 
another  segment — was  solved  by  the  Arabian  mathematician  and 
astronomer,  Al  Kuhi. 

In  analytical  geometry,  the  equation  to  the  sphere  takes  the 
forms  I'-t-y'+j' =  «',  and  r=<i,  the  first  applying  to  rectaneular 
Cartesiiin  co-ordinates,  the  second  to  polar,  the  origin  Ix-ing  in  Ixjth 
eases  at  the  centre  of  the  sphere.  If  the  centre  be  (■,  §,  y),  the 
Cam-sian  equation   Ijecomcs   (x  —  n)'  +  to  +  (•  "  o'i 

consequently    the     eencrai  equation 

iBy+sCs+D^o,  and  it  is  readily  shown  that  the  co-ordinates 
of  the  centre  are  (-A,  -B,  -C),  and  the  radius  A»-fB»-K?— D. 

K  sphere  can  therefore  Ik-  de-M^rilK'd  Mt  as  to  satisfy  four  given 
conditionit.  SvNtems  of  spheres.  lia\e  1  liaraeters  atialo^jou*  to  those 
<A  systems  of  circles.  H  r,  n  be  the  radii  of  two  spheres,  d  the 
distance  between  the  enttres,  and  ^  the  angle  at  which  they  inter- 
sect, then  (f— f»-(-  ft*  +  Jrri  cos  f,  hence  arri  cos  ^—d*—  r*—  /i'. 
This  function  is  named  the  "  power  "  of  the  two  spheres,  and  it  is 
important  in  the  investigation  of  s^-stems  of  spheres.  If  the  r^nherc 
r,  doKencralc  to  a  point,  the  function  arri  cih  ^  has  the  limit  a'—r'; 
this  is  the  .square  of  (he  tandem  to  the  sphere  from  the  point,  and  is 
named  the  "  power  of  the  sphere  at  the  piiint,"  or  the  "  jKiwcr  of 
the  point  with  respect  to  tne  sphere."  Two  sphere*  intersi-ct  in 
a  plane,  and  the  equation  to  a  system  of  spheres  which  intersect 
in  a  common  circle  is  x'  -)-  j*  -f  if-\-i\x  -f  D  =  o,  in  which  A 
varies  from  sphere  to  sphere,  and  D  is  constant  for  all  the  snherea, 
the  plane  yz  being  the  plane  of  intersection,  and  the  axis  01  x  the 
jine  of  centres.  Q>rresnonding  to  the  nidicjil  centre  of  three  circled, 
it  may  be  shown  thai  four  spheres  have  a  radical  centre,  i.e.  that 
thete  exists  a  point  such  that  the  tangents  from  this  iioint  to  the 
four  spheres  arc  equal,  and  that  with  this  point  as  centre,  and  the 
length  of  tlie  tangent  as  ladiua,  a  spbeie  may  be  described  which 
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cut!  the  four  BolwtM  at  right  angles;  thl»  "ortbotomic  "  ipbere 

corresponds  to  the  orthogonal  tin  !<■  o(  a  system  of  cirflcs. 

The  investigation  of  triaiuli  ■■  ^ukI  other  tit;urei^  tlrjwii  w|kii'.  tin- 
•snrfare  of  a  sphere  is  all-importam  in  the  sciences  o(  astronomy, 
KCMfli ■•>>•  and  Ecoitraphy.  In  astronomy,  we  we  prindpally  con- 
cernL-d  with  the  orientation  of  point*  on  a  apbcK— tlie  MHcallcd 
ccleMial  sphere — with  regard  to  certain  planes  and  points  within 
the*pheT«;  thisMibject  is  treated  in  the  article  Astkonomv  {Sphrri- 
cal)-  In  "  gfo(lc5v,  and  the  cognate  subject  "  figure  of  the  cartli.  " 
the  matter  of  grLate-.t  r.iuiiuii".  with  regard  to  the  BphiTe  is  the 
determination  of  the  area  of  triangles  drawn  00  the  surface  of  a 
sphere— the  so-called  "lalMCkAl  tifaaglM'';  tUs  is  a  bianch  of 
trigonometry,  and  is  studied  under  the  auat  tt  iplMfial  trigono- 
metry. In  niathcfliatical  geography  the  probfam  of  npnaeating 
the  surface  of  a  sphere  on  a  plane  la  of  fnndaawntal  iaqMMtaiice ; 
thia aubjoct  is  treated  in  (he  .irtirte  Map. 

iraBUS,  MUSIC  OP  THE,  in  rylhagorean  philosophy,  the 
harmony  piodufied  by  the  heavenly  bodies  iti  thidr  orbits, 
inaudible  to  Inmiaii  sin.  Fytbsfons  (cf.  Arist.  de  Cado,  ii.  9) 
'  held  thtt  the  movmicDto  of  stiis  gwcnied  by  fixed  laws 
irirfch  could  be  eapwMcd  In  tuimben  aconding  to  the  nnmbcn 
wUch  live  the  hamony  <A  sounds  (see  PyxneoMS,  od  jfn.). 
It  is  thb  theory  to  whidtShakespcsK  alludes  in  TktMvthaniof 
Venice  (Act.  v.  i.  seq.:  "  such  harmony  is  in  immortal  souls,  but 
...  we  cannot  hear  it  ").  According  to  Gomperz  {Greek 
Thiiikx-r<.,  i.  118,  Eng.  trans.)  "  there  wns  nothing  f,mciful  in  the 
I'ylhaKorean  doctrine  except  only  the  belief  that  the  dilTerences 
of  veliicity  in  the  movements  of  the  il;irs  were  eap.ible  of 
prfi<lu(  jic  .1  h.'irmotiiouH  orclieslratioii  aiui  not  mercJy  sounds  of 
Var;,  \-\;,  \ 

SPHERES  OF  INFLUENCE.  "  Spheres  of  influence," 
"  spheres  of  action,"  "  spheres  of  interest,"  "  zones  of  influence," 
"  field  of  operations,"  "  Machtsphiirc,"  "  Interessen- 
^"^^^"^ sphMre,"  are  phrases  la  International  law  wliiih 
have  oome  into  use  to  dcscrilx  rogions  as  to  which  nations  have 
Sfrccd  that  one  or  more  of  them  shell  have  exclusive  liberty 
of  actino.  These  phiascs  became  common  after  1882,  when 
the  "aaramUe  for  AMca"  began,  to  describe  diploraatic 
Btwwnsimitf»  «Mt  mipeet  to  k.  Sane  dHinitifmi  may  be 
Rioted— when  secntaiy  of  state  far  the  cofanics.  Lord 
Knutsford,  replying  to  a  dqwtation  in  1890^  said:  " '  Sphere  of 
action '  is  a  term  I  do  not  wish  to  define  now;  but  it  amounts 
to  this:  we  should  iwt  .illoft-  the  Portupiu-^^-.  Germans,  <ir  any 
foreicr,  n.ition  nr  r<'p.iblir  lo  settle  down  and  annex  the  territory  ' 
(qui)ti(i  in  Ki.\uie'b>  Comfn  •uliiim  of  Gtography,  i.  j  i  )•  "'  The  term 
'  sphere  tif  inllueuce  '  implies  .tn  cng.iRemrnt  l>et\vocn  two  states 
that  one  of  them  will  absMin  from  interfering  or  c.xereisir.g 
influences  within  certain  territories  w  hieh,  a.s  bet  ween  the  con- 
tracting parties,  are  reserved  fcr  the  operation  of  the  other  " 
(Ilbert,  Gnernment  of  India,  and  ed.,  p.  .^70).  "  Untcr  '  Inter- 
esiicnsphare  '  odcr  '  VfadltSfAiirc  '  versteht  man  niiinlich  das  auf 
Grund  von  Vcrcinbarungen  untcr  den  betheiligtcn  Kolonial- 
staaten  abgegrenzte  Gebiet,  iniicrh.\lb  dcsscn  cin  Staat 
ausKfalicsiikh  beiechtjgt  at,  seioe  kolcniale  Hcnachaft  durch 
Beritssignifung  «der  Ahedduss  van  Protectorstsvertiligen  au 
begrlindea,oder  doch  einen  fUr  die  in  diesem  GebietevorfaaadeDen 
Valkcncfaaften  massgebendcn  politisdben  Efailhiss  aussufiben  " 
(Stengel,  JKt  daUschen  SchuUgMOe,  p.  18).  "The  term 
'  sphere  of  influence  or  sphere  of  interest '  has  been  given  an 
extended  meaning  by  recent  developments.  Fornnrly  il  was 
used  to  signify  .a  region  wherein  a  nation,  through  i'.b  citizens, 
had  acquired  eomtnental  or  industrial  interests  without  having 
asserted  any  p<jlitica!  [irotectorate  or  suzerainty.  To-day,  as 
used  in  China  and  elsewhere,  the  term  .ipplies  rather  to  a  region 
pre-empted  for  further  cxploit.ilion  and  iK>s.sibly  for  ixilitical 
control  "  (Dr  Reinisch's  PolUks,  pp.  60,  61).  "  A  portion  of  a 
non-Christian  or  unciNilized  country  which  is  the  subject  of 
diplomatic  arrangements  between  European  states,  but  has  not 
yet  devdopcd  into  a  protectorate  "  (Jenl^'s  3riUsk  Rule  apd 
JmUikllMthtyMd  ike  Seas).  See  sbo  HbH,  6th  ed^  139. 

The  lessons  inrmahing  these  arrsagenienta  aw  to  be  esplitoed 
partly  by  refefenoe  to  the  hiitoiy  of  international  law  aa  to 
oocupatioii.  The  Roman  jurists  recognised  cectahi  "natund 
modes"  of  acquiring  property.  In  particulBr  Iradfiris  and 
temfaUe.  The  doctrines  whkfa  the  Ronan  Jurists  had  woriced 


out  as  to  aoquliltion  of  private  property  by  occupatloa  wcfe 
applied  to  the  appropriation  by  states  or  their  subjects  of  vacant 
lands  (r«  imi^mm),  including  lands  in  the  possession  g^/^tmmf 
of  barbarous  trilK-^.  "  (^uod  enlin  nullius  est,  id  IMmtntMr 
ratione  naturali  occupanti  conce<iiiur  "  (Imiilutes,"^ 
ii.  1-12).  The  Roman  l.iw  rcfjuired  the  animus^^^^^^ 
domini — there  must  be  seizure  for  and  on  behalf  of  the  owner. 
There  must  be  "  apprthensio.  .ApiscLmur  possessionem  corpore 
«-t  aninio.  iieqiie  per  se  animo  aut  per  se  corpore  "  (/Wj.  xli.  2-3). 
Professing  to  act  on  these  doctrines,  and  relying  also  on  an 
assumed  right  on  the  part  of  Christian  ruttions  to  subdue  obdu> 
rate  non-Christian  communities,  the  navigators  and  explorers  of 
the  isth  and  16th  centuries  made  exorbitant  claims.  Having 
occupied  certain  points  on  the  coast-line,  they  claimed  to  have 
occupied  a  whole  island  or  continent  (Oe  Marten*  i.463). 
Thcgr  made  vast  dslma  under  Papal  buSs;  for  esaxnple^  under 
the  bun  of  Nicholsa  V.  of  14S4.  awl  the  buU  of  Alenader  VL 
of  T494,  whidb  assigned  to  tlie  Portuguese  the  einptre  of  Guinea 
just  discovered.  It  was  one  of  Grotius's  services  to  diffuse 
sounder  ideas,  and  to  point  out  that  Roman  law  gave  no  support 
to  ihiso  i>reieris:ons:  "  Invcnircnon  illud  est  oculis  usurpare,  sed 
a]>|ireheni:ere  "  (.l/  .rc  libcrum,  C.  j).  He  insisted  th.it  "  orcu- 
p;itio  .iiilem  public.!  oidem  modo  fit  ciuo  ])riv.ita  lerriloria  sunt 
ex  ocru[)a*  ioiiihus  iwijulorum  ut  privata  doniinia  ex  occupa- 
tionlbus  singuloruni."  In  recent  times  the  old  doctrine  that 
discovery  without  occupation  confers  an  ind<^lH•n<lent  right  lo 
the  land  so  discovered  of  any  extent  is  diseredited.  The  ten- 
dency is  to  insist  on  actual  occupation  .as  a  condition  of  legiti- 
mate possession  or  sovereignly  (sec  correspondence  between 
Great  Britain  and  Portugal,  State  Papers  79,  p.  io6j).  and 
to  treat  the  discoverer's  right  as  merely  inchoate.  Thus,  in 
opening  the  conference  at  Berlin  in  1&84,  Prince  Bismarck 
said:  "  Pour  qu'une  occupation  soil  consid£r£e  commc  effective, 
il  est,  de  plus,  i  dCsiier  que  racqu^mur  nanifeste,  dans 
dOai  ndmrnaUe,  par  des  faistitutkiis  positivce,  h  vohmtft 
et  le  pouvofr  d'y  ewfcer  see  draita  et  de  i«Bp&  ks  devoirs 
qui  en  TCsaltent."  Thu  doctrnw  is  tecoguised  bi  artkks  34 
and  35  of  the  General  Act  of  Berlin,  the  former  of  which  stales 
that  "  any  Power  which  henceforth  takes  possession  of  a  tract 
of  land  :ni  :ln'  i.o;i-.r  <<\  'lie  \frican  continent  out.sidc  its  pos,scs- 
sions,  or  wl'ich  biing  hitherto  without  such  possessions  shall 
affsuire  them,  as  well  ;.s  ifie  I'nwer  ulticli  ii'is'.inu-s  a  protectorate, 
shall  acconipauN'  (lie  re:-l>ecl i\'e  act  with  a  nolihcation  thereof, 
,''.diires.sed  to  the  <il'  ei  Si(-;n:il(>r\-  Powers  of  the  present  act,  in 
order  to  enable  lliein.  if  ni-ei!  be,  to  make  good  any  cLiim  of  their 
o«:i."'  To  a  similar  elTcct  wTote  Ixird  .Salisbury  in  1887  with 
reference  to  the  claims  of  Portugal  in  East  Africa.  "  Great 
Britain  considers  that  it  has  b^>cn  adr.liltedin  principle  by  all  the 
parties  to  the  act  of  Berlin  that  a  claim  of  sovereignly  in  Africa 
can  only  be  maintained  by  real  occupation  of  the  territory 
daintcd;  and  Uiat  the  doarine  has  been  practically  applied  ia 
the  recent  Zaraherfdelhnitatiaa  (State  Papers  79,  p.  1063).  No 
paper  amwatjOB  of  tecritoiy  can  ptetend  to  validity  as  a  ber  to 
theentcipcfaecf  odier  natioiia.''  At  its  semton  at  Lausanne,  in 
1S80,  the  iHtbat  de  Droit  Intemationsl  adapted  the  loUeiriBK 
principles  J— 

"  Article  I.— L'occupation  d'un  territoire  4  titre  de  souvenlnelt 
nc  noam  toe  nconnuc  commc  effective  que  si  elle  ftunlt  les 
eonditions  suivantes:  i"  La  prise  de  posscaiion  d'un  territoire 
enferm6  dani  cvrtainen  limileii,  faite  au  nom  du  gouvemement. 
2°  La  notification  officiellc  de  la  ^riae  de  prnseMion.  La  prise  de 
possession  s'accomplit  par  r^habliscrmenl  d'un  nottvoir  locsl  Iie> 
sponsable,  pourvu  de  moycns  suflisants  pour  muAtenir  1'<ordre  ct 
pour  assurer  t'eserdce  rtgulier  de  son  autorit4&  dans  Ics  Hmites  du 
territoire  occupf.  Ccs  moyens  pourront  ttre  emprunt^  &  dea 
institutions  cxjstantes  dans  Ic  pays  occuix'.  I-a  nniifit  ation  do  la 
prise  de  poswc-osion  de  fait,  stiit  jiour  la  pablica(ii>n  d.ni'^  la  (urine 
qui,  dans  chaque  (tat,  est  en  usage  pour  la  notifkatiun  de« 
actes  offidda.  aoit  par  k  vale  dtpwmatiqne.  Eile  ooatiendn 
la  d6tenninstion  appraaiflaatlva  des  tuiss  du  tonSlam  ooeup6'' 
{Amtmin  %.  aoi). 

Tins  devetepment  of  intenationsl  law  aatuiaBy  led  to  Hnag^ 
mcots  as  to  "  spheres  of  fatdaence. "  Nations  which  had  not  yet 
setded  or  occupied,  or  eetafalished  protectorates,  in  leglbins  con- 
tiguous to  their  existing  poesewions,  were  desiioius  to  letab  a 
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bold  over  the  former,  md  proceeded  to  enter  into  treaties  defining 
the  spheres  of  influaice. 

The  foUowing  an  Mm  of  Uw  chief  UeitieB  by  which  nich 
Vberas  an  <MbHd>- 

Gmt  Britain  and  Rgftlllll  as  to  Africa.  Angiust  ao,  1890, 
November  14.  i8go  and  Jane  tl,  1891.  (Jreat  Britain  and  France 
as  to  fpfHT  NiK<T.  January'  20.  1891:  Novfmbt>r  15,  1893.  as  to 
l^ikit  Cluid.  Guiit  Hrit  iiii  France  as  li>  Siam,  January  15. 
1896.  The  two  eovernniL-nts  cngan  to  one  another  "  that  nvtthrr 
of  tkM«iil,«idiaiitti>ecaiiHaik  ottheethtrta  uycewor  vadt-r 
any  pntert.  edvance  their  armed  faraea  into  tiw  regkiM.  &c." 
They  aiao  ensace  not  to  acquire  within  this  region  any  special 
privUese  or  advaniaKC  which  Hhall  not  be  enjoyed  in  common, 
or  equally  o|><-n  in  (irrai  Hritain  ami  l-ratin-  nr  their  n-itionaln 
ainJ  dfiH'Tiii, lilts,  (ircat  Hril.tiri  aii<l  ft.J\  as  ti)  .Mii  .i,  A]i;il  1=:, 
1891;  May  5,  as  to  rtipon  o(  the  (Jiulf  o4  .\d<.-n.    CuiiRu  aii<l 

POrtUEal,  May  3^  *■  to  "  nhin*  dc  aouvcraineti  el  o'influ- 
cncc  in  the  region  at  Lunda.  oreat  Britain,  Bdgiuni  and  Congo, 
May  13,  1894,  as  to  the  sphere  of  influence  of  the  independent 
Congo  State,  fircat  Britain  ami  (.trinany,  July  I,  lS'>o  and 
November  15,  tS^.v  as  to  Ka»t  ami  (  i  nti^l  Africa.  Great  Britain 
and  RuaMaasto  llu- •<pherf)ti>(  inlliu  n.  .  i '>  t he  east ol LsIk  Victoria 
in  the  itjpon  uf  the  Painir»,  March  11,  ib^i- 

As  an  ciample  of  the  promises  or  engagements  in  such  treaties 
may  be  quoted  that  between  Great  Hriiain  and  Portugal  of  the 
sothof  Augu.it  1S90.  Portugal  engages  that  the  territory  of  which 
the  limit*  axe  defined  ia  ankle  3  shall  not,  vithout  Uie  coment 
of  Gnat  BiftiB,  be  tnuwf erred  to  laj  other  power.  In  the 
treaty  between  the  same  powers  cf  the  14th  of  November  1890  it 
h  it^Milated  that  neither  power  will  make,  tender,  accept  pro- 
tectorates, or  exercise  any  act  of  sovereignty,  &c.  Sometimes 
a  treaty  dcfininR  spheres  of  influence  declares  that  such  and 
auch  territory  sh^dl  be  neutral. 

In  the  tre.ity  of  delimitation  between  France  and  Germany  of 
the  15th  of  Miirch  iSy4,  the  line  of  demarcation  of  iIil-  ZDrics  uf 
inlluence  of  tia-  t  .Mi  sMtct-  in  the  region  of  Lake  Chaii  is  drawn, 
and  they  .igrce  to  i-xcrciso  no  political  influence  in  such  spheres. 
Each  of  the  stat^.-i  aj;ree5,  (art.  i)  to  acquire  no  territory,  to 
conclude  no  tro^ities,  to  accept  no  rights  of  sovereignty,  or  pro- 
tectorate, and  not  "  gfincr  ou  de  contcster  I'influence  dc  I'autrc 
Puissance  dans  la  zone  qui  lui  est  reservfc." 
Being  the  result  of  treaties,  arrangements  as  to  spheres  of 
'  blad  only  Lhc  parties  thereto.  As  Mr  Obey,  in  his 
ce  with  Ixird  Salisbury  in  regard  to  Venezuela, 
remeihed;  "  .Arrangements  as  to  spheres  of  tntlucnce  are  new 
<lqiArtiira,  which  oertam  great  Eurapeaa  Powers  have  found 
nwnf—iy  and  ooavenient  in  the  ooone  of  thav  dhnwm  among 
thaaiMl«e»«f  great  tracts  of  the  continent  «f  Africa,  and  wluch 
find  their  unctinm  solely  in  th^  redprocal  obligations " 
(United  SUtcs  No.  a,  1896,  p.  27). 

Some  treaties  expressly  declare  that  the  arrangement  shall 
not  affect  the  rights  of  other  powers  (Stoerck,  Ketueil,  xvi.  p.  g^j). 
No  doubt,  however,  the  tendency  is  for  spheres  of  influence  to 
become  protettoralcs.  It  may  be  nier.tiotutl  thai  Ccrniaiiv  and 
Holland  have  concluded  a  treaty  (Dec.  Ji,  1S177)  by  whiih 
the  latter  agrees  to  cxtra<lite  German  crimin;Lls  in  spheres 
of  inlluence.  By  an  agreettjenl  of  the  lith  of  May  iHki  In  tweeti 
Great  Hritaiu  and  the  Congo  State,  the  former  gruiu  l  t  i  il;e 
latter  a  lease  of  territories  comprised  within  the  sphere  of 
inlluence  laid  down  it\  the  .\nglo-Gcnnan  agnencnt  of  the 
ist  of  Jtiiy  1890  (19  HerlsUt,  p.  179}. 

Sonewhat  idcin  to  the  rii^ts  of  a  state  hi  a  aphcee  of  faifluence 
are  those  possessed  by  Germany  in  the  aone  surrounding  the 
protectorate  of  Kiaochow  under  tltc  treaty  of  the  6th  of  March 
iSg^jmjUhe  j^tt^obtamed^iiaJ^         with  China  that 

Sooewfaat  similar  arrangetoents  as  to  ports  ol  the  sea  are  not 
unknown.  Gmttus  in  hb  Man  ttbmm  says:  "lUnd  interim 
fatemur,  potniiie  inter  gentes  aliquas  convenire,  at  capti 
in  maris  hac  vcl  ilia  parte,  hujus  aut  ilUus  reipublicae 

judicium  subirenl,  atque  ita  ad  commoditatem  distinguendae 
jurisdictionis  in  mari  lines  describi,  quo<l  ipsos  quidcm  earn 
sibi  legem  ferentcs  obligat,  at  alios  [K)pulos  non  item;  netjue 
locum  cujus  propriiun  fadt,  sed  in  personas  coutrahentium  jus 
constituit  "  (c.  5). 
XXV.  SI  a 


The  best  known  eiampte  of  a  claim  to  a  sphere  of  influence, 
wliich  is  not  the  result  of  any  treaty,  is  the  Monroe  doctrine,  first 
broached  by  President  Monwe  in  s«a5.  The  Ronrna  had  their 
equivalent  to  the  llonm  doctiine;  they  forbade  any  Asiatic 
l(W  «BtniBS  Bnopn  Hid  ooaquci&v  nagr  piit  of  k^^ 
of  this  ralk  was  their  ddef  piewHioe 
(MonteaqniBiit  D§  Jo  Omdmr  tti$ia 
(c.  6). 

Claims  somewhat  similar  to  those  relating  to  .spheres  of  in  flu 
cnce  luve  been  put  forward  as.  against  the  whole  world,  in  virtue 
of  the  right  of  contiPiUity  or  the  doctrine  of  the 
hintCTland.  Son'.etinies  it  is  ealle<l  the  "d<Htrine  uf  ' 
contiguity."  or  "  d;nii  ile  viLiiiite.  do  priurite,  de  preemption 
ou  d'encl.ive."  lie  w  ho  o<  rupies  a  part  of  a  well-detiued  close  or 
Jundus,  a  parcel  of  lan<l  with  arlilitial  or  natural  boundarii-s, 
which  enables  him  to  control  the  whole  area,  may  be  said  to 
occupy  it.  He  ncc<i  not  be  present  cverywliete,  or  enter  on 
every  part  of  it:  "  Suflicit  quamlibct  (lartem  ejus  fundi  introire, 
dum  mente  et  cogitaiione  hac  sit,  uti  totuni  fundum  uaquc  ad 
terminumvelitposndere  "(Z>v.xli.s,^).  In  virtue  of  a  supposed 
analogy  to  sudi  occupation,  it  haa  bean  said  that  the  occupation 
of  the  nonth  of  a  river  is  eonatmctlve  occnpntion  of  aU  its  baahi 
and  tribatatiea,  and  that  the  oocnpntion  of  part  of  a  tanltwjr 
extends  to  all  the  country  of  wUch  It  forms  phyaioaUy  *  PVt. 
A  state,  having  actually  occupied  the  coast,  may  daintORBerve 
to  itself  the  right  of  occupying  from  time  to  time  territory  lyhif 
inland  (hinterland).  In  tlie  discussions  as  to  the  western  boim- 
dary  of  Louisiana  between  the  coniniis.iniis  of  tin-  United  States 
and  Spain,  as  to  Oregon,  as  to  the  diiinis  of  tin  i'ortugucse  in 
Eaiit  .\frica,  and  as  to  the  boundaries  uf  \  cne/.ui  la,  the  question 
of  the  extent  of  the  rights  of  the  <lisfoverer  and  i>ctupier  came  up. 
IVirtugal  artu.iUy  claimed  all  territory'  lyiii^;  'x-lwt.<Mi  her  African 
pi).ssc-ssions.  It  has  been  urged  tliat  the  subsequent  settlement 
within  a  reasonable  time  of  the  mouth  of  a  liver,  "  particularly 
if  none  of  its  branches  had  been  explored  prior  to  such  discovery, 
gave  the  right  of  accu|)ation,  and  ultimately  of  sovereignty,  to  the 
whole  country  drained  by  such  river  and  its  several  branches." 
Another  form  of  the  same  doctrine  is,  that  the  occupier  of  a  part 
of  the  ICS  coast  thereby  acqnbea  ii|^ts  "  extending  into  the 
interior  of  the  country  to  the  aottreea  of  the  rivers  emptying 
wWtSa  that  coast,  to  all  their  bandies,  and  the  country  they 
cover  "  fTwiis,  Ltm  ofNoHaiu  in  Tim  •/  Peace,  p.  170;  Twias, 
Orrgon  Quatiim,  p.  345;  BluntscMi,  s.  38a;  Phiilimore,  Commtn- 
taries,  p.  236;  Wcstlake,  Internatiomd  Imw,  pt.  i.  p.  ij8).  Lord 
Salisbury  referred  to  "  the  mo<lern  doctrine  of  hinteriand  with 
its  inevitable  rontradiclions  "  (United  .Statt-^.  No.  j,  1806,  p.  i;). 
Certainly  it  is  inconsistent  with  the  doctrine,  more  anil  more 
received  in  recent  times,  that  effective  iK>s!iesaion  is  necessary 
to  found  a  title  to  sovereignty  or  control.  It  is  akin  to  the 
extravagant  claims  of  the  early  Portugxiese  and  Sp.anish  na\'i- 
gaturs  to  territory  uii  ImIi  lhe\  had  never  set  foot  or  eyi-s- 
The  doctrine  of  the  hinterland  is  Ukely  to  become  less  important, 
now  that  Africa  has  been  parcelled  out. 

,\rTHORlTIES. — Twiss.  Lawj  of  Nations  in  Time  of  Peace  flSss); 
I'hillimore.  Commeniaries  on  Imernntional  /.d-.r,  s.  S.i'.i  nion, 

L'OccupatioH  des  ttrntoires  sans  maitte  (1)189);  Corrtspondmct  <u 
m iW^fs Bay  (PMtugal,  No.  1, 1875,  p,  191):  AritiM  CmmUr  Cait, 
Vmmula.  No.  s  (1899).  p-  135;  Amuaine  ie  FkuHM  it  inU 
inltmotioiuil.  ix.  343;  x.  173:  Rente  dr  dnU  iMItrmilimnl.  xvii. 
113;  xviiL  433;  xix,  371:  Vetusuelan  Paptrs,  Vo.  4  (ilS'/<'i;  I.  B. 
Moore,  Di^  of  IntentaUmai  Law  (1906),  L  968.  (J.  M.) 

SPHERICAL  RARMOmCI,  hi  mathematics,  certam  functions 
of  fundamental  Importance  in  the  mathemalical  theories  of 
gnavitation,  decttidty,  hydrodynamics,  and  in  other  bcnclM 

of  physics.  The  term  "  spherical  hannonic  "  is  due  to  Lord 
Kelvin,  and  is  primarily  employed  to  denote  either  a  rational 
integral  homogeneous  function  of  thrst  variaUaa  wUdl 
satisfies  the  differential  equation 

known  .IS  LapLii  r's  equation,  or  a  function  wliiiJi  iratisfu-s  the 
diflcrcnlial  equation,  and  becomes  a  rational  integral  homo- 
mult^died  bgr  •  power  oi  (^/-H?** 
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Of  all  {larticular  intoRrals  of  Laplaw's  equaliun,  IKl-sc  arc  of  the 
greatest  importance  in  respect  of  their  upplKdlioiis,  and  were 
the  only  ones  consiiiercil  In-  the  earlier  investigators;  the  solu- 
tions of  potential  prublenis  in  which  the  boumling  surfaces  are 
exactly  or  approximately  spherical  are  usually  expreued  aa  series 
in  which  the  tertns  are  these  spherical  harmonics.  la  the  wider 
aeiue  of  the  term,  a  spherical  hftruMnic  is  any  homogeneous 
(unction  of  the  %ariaUes  which  satisfies  Laplace's  equation, 
the  degree  of  the  function  being  not  necessarily  integral  or  real, 
and  the  functions  arc  not  necessarily  rational  ta3s,y,S,9r  sin^e- 
valued;  when  tlw  tem  ^liMricd  faaniianic  is  used 

e,  the  f  oBctiaiu  mEy,  whoa  aeeeaeBry,  bo  tenmed  onUnaiy 
For  the  treatment  ol  potOBtial  problems 
wUdt  nlMA  10  Ipecee  bounded  by  special  kinds  of  surfaces, 
solutions  of  LipUoe's  equation  are  required  which  are  adapted 
to  the  particubir  boundaries,  and  various  classes  of  such  solutions 
have  thus  been  iritroilui  ci'.  into  S',.Ji  functions  are 

usually  of  a  more  coaiplictilcd  Mructun-  than  oriiiiuiry  spherical 
harmonics,  although  tlu-v  poiit-^s  analogous  pniptTtics.  As 
examples  wc  may  cite  Urssd's  fuiuliotis  in  connexion  with 
circular  cylinders,  Lame's  functions  in  ronncxion  with  ellipsoids, 
and  toroidal  functions  fur  anchor  rings.  The  theory  of  such 
functions  may  be  regarded  as  embraced  under  the  general  term 
harmonic  analysis.  The  present  article  contains  an  account  of 
the  principal  properties  of  ordinar>'  spherical  harmonics,  and  some 
indications  of  the  nature  and  propertiee  of  the  mon  important 
of  the  other  cUsses  of  functions  which  occnr  In  harmonic  enalysls. 
Spheikal  and  other  hnnnanic  fuactiana  are  of  tidditioaMl  iinp^ 
tance  in  view  of  the  fact  that  thejr  are  largely  onplojmd  in  the 
trentnent  d  the  partial  differential  equations  of  phyalOi  other 
thm  Lathee's  equation ;  as  examples  of  this,  we  may  refer  to  the 

oqmtioa  jf^KVhi,  which  is  fundamental  b  the  theory  of  can- 
duction  of  heat  and  electricity,  also  to  the  cqnationjji  -  kV^, 

whkh  oocuis  hi  the  theoqr  of  the  propagatka  of  aerial  and 
dectn-Dagnetk  wma.  The  hitegratimi  under  givon  condi- 
tions of  more  complicated  equations  which  occur  in  the  theories 
of  l^dro^iynania  and  daatidty,  can  bi  certahi  ciaea  ho  effected 

by  the  use  of  the  functions  employed  hi  harmonic  anabm. 

I.  BtUuion  between  Spherical  Harmonkl  tf  PatMn  aai  Nagalirf 
D$trm. — A  function  whU  h  is  homeneneoua  hi  x,  y,  s,  of  deirc' 
»lnthoeewilable..an.i  «h  rh  "  "    •     '  • 


(I) 


i»  termed  a  solid  spherical  harmonic,  or  simply  a  spherical  harmonic 
vi  degree  ».  rhu  degree  n  may  l)c  fractional  or  imagi[iar>',  but  wc 
arc  at  present  mainly  concerned  with  the  case  in  which  r  is  a  positive 
or  nei^ve  integer.  If  a,  s  be  replaced  by  their  values  r  sin  9 
cos  ^  r  sin  0  sin  ^.  r  cos  #  in  polar  co-ordinates,  a  solid  spherical 
harmonic  takes  the  form  r'f.(t,  ^) :  the  factor  *)  b  called  a 
surface  harmonic  of  decree  n.  If  V.  denote  a  aphMieal  harmonic 
of  degree  n,  it  may  be  shown  by  diflerentiation  that  r'(r'"V,) 
"iwdn  -(-  m  -|-  l  )r~-'V,,  and  thus  as  a  particular  ra»e  that 
y'(r'*^'V,) -o;  wc  have  thus  the  fundamental  th«)rim  that 
iram  any  sphoical  harmooic  V.  of  decree  n.  another  of  de^irec 
— »— I  may  be  derived  by  dividing  V,  by  r***'.  All  snhcrical 
harmonics  of  negative  integral  degree  arc  obtainable  in  this  way 
from  those  of  positive  integral  decree.  This  theorem  is  a  par- 
ticular case  of  the  more  general  inversion  theorem  that  if  F  (x,  y,  z) 
Is  any  fnnctian  which  satisfies  the  equation  (i),  the  fnnctiaa 


also  satisfies  the  equation. 

The  ordinary  iphcrieal  harmonics  of  poative  integral  degiee  n 
an  those  which  arc  rational  integral  functions  of  x,  y,  s.  The 

most  general  rational  integral  function  of  degree  n  In  three  letters 
contains  1(«  +  i)(h+2)  i"i  lln  it  iits;  if  the  cxpresiuon  be  substituted 
in  (1),  we  have  <in  e<|u.niii>;  iMe  ccjcfficient*  wparately  to  zero 
J(i(»  — t)  relations  to  (h-  si-.ti-fn  il ;  the  most  general  spherical 
harmonic  of  the  prescribed  tyfic  therefore  contains  }(n -ft )(«+?) 
— |nO*— i)a  or  M-f  I  independent  constants.  There  exist,  therc- 
fote,  independent  ordinarv  harmonics  of  degree  «:  and 

corresponding  to  each  of  thr«e  there  is  a  ncpativc  harmonic  of 
degree— «  — I  obtained  by  dividinn  by  r*"'.  The  three  inde- 
pendent harmonics  of  degree  I  are  x,  y.  s;  the  five  of  degree  i  are 
y'— i*.  I'-x*.  yz,  zx,  xy.  Ever>'  harmonic  of  degre<>  n  is  .1  lincnr 
function  o4  m-fi  independent  barmooics  U  the  degree;  we  pro- 
ceed, tberefgve,  to  fad  Oo  latter. 


2.  Determination  0/  Harmonics  of  given  Depu. — It  is  clear  that  a 
function  /(«x+^+cs)  satisfies  the  equation  (t),  if  a,  b,  c 


the  equation  is  satisfieil  by  (»+ut  cos  sin  «)".   Ta^ng  n  to 

be  a  piMitive  integer,  we  proceed  to  expand  this  expreiaion  in  a 
aeries  of  cosine*  and  lines  of  multiples  of  a;  each  term  will  then 
satisfy  (I)  sspante^.  Dowtiag  s^  by  «,  and  y-ha  by  I,  «« 
have 

(s-Hr  cos  a+iy  rfn  •)—  (t+|b+^-^)  ' 

wfaidi  may  be  written  as  (ail)-^(i-(-it)*-»^|-.  On  cipanrfon  by 
Tkyior'o  theonm  this  beoomee 

the  differentiation  appl>-{ng  to  t  only  as  it  orciir*  explicitly;  the 
term;  involving  cos  ma,  sin  Ma  in  this  cxpan.sion  arc 

I 


—  cos  ma 


I     .         t  (y-Kur)-  3-*- ,  ,  (v-f  <jr)—  3"— ,  ,     '  > 

I  -  sm  ma  J  -r-^ — n  ,-rr=  Ci'  —  '*)"  —  -^-^ — ^  — =(«'  —  r*)"  > 

where  m  - 1,  3, ...  a;  and  the  term  independent  of  a  is 
On  writing 

(y-t-uc)"  =  i'"r"(cos  m*  — i  sin  mij>)J  sin  "9.  (y-for;""  = 

i""r~"(ei>N  m*  — 1  sin  m*)  sin'*"9 
and  observing  that  in  the  expansion  of  (z-t-uc  coi  a-fty  sin  •)* 
the  eapiessions  cos  sm,  u  «•  can  only  occur inihecamfaiiiation 
ooe        a},  we  see  that  the  niailon 

most  hold  identically,  and  tbns  that  the  terms  fai  the 
reduce  to 


{ftim'H  ^ir«>s»iacosai#iln«»j-sBj{#-*^ 

We  thus  see  diat  the  s|ifaerical  hanaonice  of  digiw  »  ase  of  the 

fnnn 

r-S«i#sb^*^0^-i)- 

where  a  denotes  eoaf:by  gis  in.;  m  the  values  o,  1.  a . .  .*  we  thus 
have  the  za-f-i  function*  r<  i  nn  1    On  carrying  out  the  diffemi- 

tiations  we  see  that  the  required  functions  are  of  the  form 

Alvx+oO-'-'Cx-ty)-!  \  ««--t*~^^^""7~' V'-'Cx'-hZ-h*')  j 

where  m  -o,  I,  3,  3, ...  n. 

y  Zonal.  Ttuenl  and  Sttteriai  HonMittM.— Of  the  system  of 
2n  +  i  harmonici  of  dcgne  •,  only  one  u  ^mmetriBal  about  the  a 

axis:  this  is 

writing 


we  observe  that  P.lji)  has  n  zeros  all  lying  between 
quently  the  locus  of  points  on  a  sphere  r^o,  for  which  PaOi) 
>-anishe*  ts  n  circles  all  parallel  to  the  meridian  plane:  these  circles 

divide  the  sphere  into  lones.  thus  P.(>i)  in  called  the  SOOal  surface 
harmonic  of  dcRrec  n,  and  r'P.ljii.  r~""'I*>i>ii  ill*  the  ioli<l  ion.il 
hMrmi>cii<  >  1)1  degrees  fi  .ind  The  locus  of  point*  on  a 


sphere  for  wliich  ^Ii  "•♦•sin  "^jj^U*— •)"  vanishes  consists  of 

R  —  m  circles  parallel  to  the  meridian  plane,  and  m  great  circles 
through  the  poles;  these  circles  divide  the  spherical  <-iirfac  i-  intu 
quadrilaterals  or  rtovcpa,  except  when  n-m.  in  which  case  the 
surface  is  divided  into  sectors,  and  the  harmonics  arc  thcieforc 
called  tcswml.  cncept  those  for  which  m-n,  which  are  called 


sectorial.    I>enoiiog  {«-V)^^^5pr^  by  PTW.  the 
surface  harmonics  are™       f^(cos9).  where  m-i  2  ...r  — 1. 
and  the  sectorial  harmi>nics  are        1)^.1^(000  0).    Tbc  funcUoos 

!*■(><)•  IT  Cm)  denote  the  expressions 
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Ewy  ofdiiiary  harmoak  of  degree  n  !•  exofeiiible  m  a  linear  (use* 
tion  oi  th«  mua  of  M+i  Maal,  tcatenl  aad  mcmim)  bumoaie* 
of  degiw    am  tte  gncnl  fona  of  dw  MilMe  kannaaic  i* 

fl.P.Oi)+X(taoaa  «#-f4.  rfn  M*)prOi).  0) 
■•t 

In  the  nmnt  aoiatiaa  «a  luvt 


(ii+«c«>a.+flrd«a)— »«}p,Oi)+«»«»p^PrOi)ei»«l(#-.)  j 
if  «eput  *~o^  wa  thua  have 
(cm      itB  t  cat  ♦)»-P.(coaO+i8<*^yj|g^*(eoa  «)omm^ 


fpBn  tUtiR  obtaia 


for  P.(caef).  P.(caa  f)  as  ddbdta 


(cos  9-|  1  sin  9  ros  <^)'d^ 


»"jjjqpjjj|P,  (cos  *)  "  J  J  ,  (cos  9  +  1  sin  9  cos  <i;"co»  m«^^.  J 


(6) 


4.  UtrhatioH  of  Spkeriatl  Harmonics  by  Differentintitm. — Tlie 
linear  character  o?  Lupl.irc'!^  cq nation  ihowe  tiiat,  tram  any  niution. 
other;  may  Ik-  ik-nvtit  bv  <lilU'rcntiadm«idlRt|MettOtiiewiables 
*,  y,  t;  or,  more  generally,  if 

dcaoM  aay  imtioaal  inttgial  opentar, 

^  \ilx  dy  <lz.' 

is  a  solution  of  ttir  iTjuation,  if  V  viliifif«  it-  This  principle  has 
IjcL-n  applicil  by  Thomson  ami  Tait  to  the  derivation  nl  tlir  f.>stfm 
of  any  integral  ilcgrcc,  by  operating  upon  I  r,  which  satishes  i-iipiacc's 
cqiiatioa.  The  opcrationa  may  be  conveniently  carried  out  by 
mean*  of  the  following  differentiation  theorem.  (Sec  papers  bv 
Hobson,  in  tiie  Matenger  of  Malhematics,  xxiii.  1 13,  and  Pnt,  Lmo, 
Uotk.  Soc.  vd.  udv.) 

+2  4  »/-^i'a»-3" •  ■  •  t^"^* 
which  ia  a  particular  case  of  the  more  general  theottai 


where  /,(x.  y.  1)  i*  a  rational  integral  homogeoeom  fuactioa  of 

The  harmonic  of  positive  degree  n 


tut  of  degree - 


B  —  I  in  the  expression  (7)  i« 
f'r*     ,  r'v' 


y,  :). 


I       2  in  -  I    1  i  in  -  i  in  -  i 
It  can  be  verifie')  that  even  when  a  is  unretiricted,  thi»  expreeeion 
satisfies  Laptaic's  ciiuation,  tlie  aole  laHflcUou  betng  that  of  the 

converEcncc  of  the  series. 

$.  MaxwtWs  Thtory  of  PaUt. — Before  pfxiceeding  to  obtain  by 
flwam  ol  (7).  the  exprenions  for  the  zonal,  tcsaeral  and  wctorial 

harmonics,  it  is  ronvenie«it  to  intriKluce  the  conception,  due  to 
M.ixwi'll  isfi>  Elfilriiily  ami  .\fiii^ntl:im .  \ul.  i.  1)1.  t\.:,  of  the 
poles  of  a  spherical  fvarmonic.  Supiiose  a  Kjihtrc  of  any  radius 
drawn  with  its  centre  at  the  origin:  any  line  who«e  direction<osincs 
are  /,  m.  it  drawn  from  the  origin,  is  called  an  axis,  and  the  point 
where  this  axis  cut*  the  ephere  is  rallcil  the  pole  of  the  axis.  Differ- 
ent axe»  will  bedeiMMed  t^Miffixe!<  ali-irhcd  to  tht  diret  ii<in-co%ines ; 
the  cosine  (7,x  +  m,y  +  n,;)  r  of   iIm-  Iitiw<-rn   th<'  r.iilius 

vector  r  to  a  point  i.x,  y,  :i  and  tin;  ax- .  rv  ,  >u  1,  l.<.  tLjiiotcd 
by  Ml  the  coeine  of  the  angle  between  two  axes  is  Uy+m^y  +  nMy, 
WUdl  «il  be  daaeUd  by  thy.    The  operation 

dx       Sy  di 

performed  upon  any  function  of  z,  y,  i,  is  spcdcen  of  as  differentiation 
with  rcapect  to  the  aids  tfn  ahi  ««)•  aad  is  deaoted  by  9Mu  The 
potential  fuactioa  Ve-Vr  b  ddned  ta  be  the  patntial  due  to 
a  aiapdar  polat  of  d^tne  aaio  at  the  origb ;  Ik  b  oalhd  the  atiaagth 


of  the  Mngular  point.  Let  a  dnpdar  point  of  degree  zero,  and 
strength  r*,  be  on  an  axis  at  a  distance  •«  from  the  origin,  and 
alto  suppose  that  the  origin  is  a  singular  point  of  strength  — <«; 
let  eb  be  indefinitely  increased,  anel  a«  indefinitely  diminished,  but 
so  that  the  product  root  i«  finite  and  equal  to  fi,;  the  onijin  i>  then 
said  to  be  a  singular  point  of  the  first  degree,  of  strength  e,,  the 
axi«  being  A|.  Such  a  singular  point  is  frequently  called  a  doublet. 
In  a  dmiur  manner,  by  placing  two  singular  points  of  degree,  unity 
and  strength,  et,  at  a  disunce  oi  akrag  an  aid«  At.  and  at  toe 
origin  respectively,  when  ri  is  indefinitely  increased,  and  «i  diminished 
■o  that  e,ai  is  finite  and  ~ei,  we  obtain  a  wnmilar  point  of  de^ee  1. 
strength  r,  at  the  origin,  the  axes  being  A|,  St.    iTOcreding  in  this 

onnner  we  arrive  at  the  conception  of  a  singular  pmnt  of  any  decree 
a.  oi  strenith  *•  at  the  origin,  the  aingtdar  point  having  any  n  given 
UBS  A|,  At,. .  .fi«.  If  «■.(  4«-t  (x,  y.  t)  is  the  poteattal  due  to  a 
rimlar  point  at  the  origin,  of  degree  n  — 1,  and  ftfencth  c^ai 
witn  ajMs  ht,  ht,...hM,  the  potential  of  a  singubr  point  M  dtffm 
n,  the  new  auk  of  which  is     is  tiw  limit  of 

«^  «wi  y-OM,  s-«Ha)-«u       (s^  y.  4 ; 

L«>o,  Le<ki  ■«*,  Lac^a«.; 


when 

this  Umit  is 


Staee  i  r,  we  »ce  that  the  potential  V,  due  to  a  singular  poiat 
at  the  origin  of  Mrength  e.,  and  axes  k,,  k,,  — is  given  by 


6.  Exfteision  fur  a  Harmonu  wilk  firen  Poles. — ^The 
performing  the  opcfatloaa  in  (8)  i»  that  V*  ia  of  the  farm 

Y, 


of 


where  N'.  is  a  surface  harmonic  of  degree  n,  and  will  appear  as  a 
function  of  the  angles  which  r  make*  with  the  «  axes,  and  of  the 
angles  them-  axes  ni.ike  with  one  another.  The  \kAi-.  ol  the  n 
axes  are  d^tined  to  he  the  poles  of  the  surface  harmonics,  and  are 
aiao  frequently  spoken  of  as  tiie  pole*  of  the  solid  harmonica 
y^,  Y.f~*~'.  Any  spherical  harmonic  is  completely  specified  by 
means  of  its  poles. 

In  order  to  express  W  in  terms  of  the  (lositionn  of  its  poles,  we 
apply  the  theorem  (7)  tu  the  i  valuation  of  V.  in  (b).  Oa  putUog 

/,(x,  y,  i)  -n(/,*+m,^+ii,i),  we  have 
Y-^'"A   '(1^1        ''^  \x 

m 

By  Z^*~*>)  we  dial  denote  the  Kim  of  the  producu  of  «  of  the 
quantities  it,  aad  a— *f  of  the  quantities  X;  in  any  tcm  eaih 
iullix  w  to  occur  oace,  aad  ooce  ooly,  every  poaaible  order  bciog 
takn.  We  find 

n  ^/r + my +«)  -  Z(k,»)fO,  AQO^+aqr+as)  -  jZW)k"-«)r**, 

and  generally 

ynilx  +  my+nz)  -a"illllO«-X»-*»)r«-*-; 

thus  we  obuin  the  following  eapteiskNi  (or  Y.,  the  auifaoe  haf^ 
nooic  which  has  given  poles  Jtb  Ai, . .  Jki; 

a-O 

where  S  denMe!>  a  summation  with  respect  to  m  from  m=o  to 
m  -  in,  or  |(M'*-  !)•  according  as  n  is  c\'en  or  odd.  This  is  Maxwell's 
general  CKpNnion        ni.)  for  «  snilaoe  haiaiaaic  with  given 

poles. 

If  the  poles  on  a  sphere  of  ladfais  r  are  deaoted  by  A,  B,  C. .  ~ 
we  obtain  from  (9)  the  fbllowiag  cqwcariana  for  tli*  '^-'^  of 
the  firK  four  dqiieea: — 

Y,  -cos  PA.  Y«-K»  eoe  PA  «os  PB-eos  AB). 

Ys-iCiS cos  PA  eoe  ro  COS  PC-ooo  PAone  BC-ooa  PB  coa  CA 

-cos  PC  COS  AB), 

Y«-|(3SGoaPAcoaPBoesPCcoaPD-5r  cos  P.Acos  PR  cos  CD 

+  r  cos  AB  cos  CD). 

7,  I'olt-t  of  Zonal,  TttStral  ami  Sftlnniil  Ihirmonics. — Let  the  n 
axes  of  the  harmonic  coincide  with  the  axis  of  i,  we  have  then  by 
(S)  thehanaonic 

(-t)'r'^'  a«  I 


k)u,^  jcl  by  Googl 
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applying  the  theorem  (7)  to  c^-aluatc  this  expression,  wc  have 


the  expression  on  the  right 


siiii'  i-  i'"iui,  the  zonal  surface  har- 


P.Cm) 


"      n!      dl'  r* 


The  zonal  harmonic  has  thercforr  all  its  poles  coincident  «'ith 
the  I  axis.  Next,  suppijse  n  —  it  axi->  coincide  with  the  :  axis, 
and  that  thp  roniaininK  m  axes  are  distribuled  syismetricall)'  in 
the  pbne  of  x,  y  .it  iiuervaU  t'm.  the  dinctioB  COnilWl  <lf  OOC  uf 

them  l>ring  CO!,  o  ^iii  a,  o.    VVc  have 

Let  t^X+Vi  the  above  product  becoaica 

IM'  st+* 

which  is  equal  to 

«<-"jn|«— j  ;  when  .=0,  ^, 


(-)%(-.)-(^)-  ]. 

From  (7).  *c  find 

a—  / d  ^  (an)!  I  r        HA*    .      1«/  . 


hence 


3.M— I 


M  we  aee on  icfcmng  to  (4):  «« thus  obtaia  the fonmlu 

m  (a%(li)-i^<-.>-!s?«».-#.pr«-.>1 


^1 


(-1) 


(n-ml!  . 


(to) 


It  is  thus  seen  that  the  tcaaeral  harmonics  of  dcKtce  11  and  order 
m  arc  those  which  have  n  —  m  axe^.  coiiiLideut  with  (ho  s  axi*.  and 

lln-  iiihiT  m  .ixis  distributed  in  thi-  (-(|iiati  in,il  [)l.ine,  .it  angular 
intervals  wtm.  The  sectorial  harmonics  have  all  (lieir  axeit  in  the 
cqtwtorial  pUne. 

8.  HclcnmiiMnM  ^  Ihe  PeUt  of  a  fient  Harmonic. — It  baa  bees 
Aown  tlwt  ■  aphcfioBl  lianiMNiic  Ya(ae,  jr,  s)  can  be  fenemtcd  by  mean 
of  MopefMiur 

dtt  fwietioa/a  bdag  to  dmcn  (hat 

Y.(a.>v«)-(-i)-§3f  j  «-i:3&T+—  |A(«.y.iJ! 
dib  fdatioii  fhowa  that  if  an  expreasian  of  the  form 

is  added  to  /.l.r,  y,  j),  the  harmonic  Y,(x,  y.  t)  iv  uii<ilii  rc<l ;  thus 
if  Y.  be  regarded  a*  given.  /»(x,  y,  i)  -0,  Li  not  uniquely  deter- 
mined, but  nas  an  indefinite  number  of  values  differing  by  multiples 
o(  3f+^+^.  In  order  to  determine  the  poles  of  a  given  harmonic, 

femll■t  be  eo  chosen  that  it  ia  molvable  into  tinear  (actmt;  it  will 
fhown  ^t  this  can  be  done  in  one,  and  only  one,  way,  ao  that 
the  poles  are  all  real. 

If  X,  y,  z  are  such  as  to  satisfy  the  two  equatiofls  Y.(x,  y,  t)  =0, 
I'-f- 4-:' =0.  the  equation  /,'.v.  v,  z)  is  .ilso  satisfied;  the  problem 
of  rletcniiitiinK  thi'  ]kiIos  is  tln-n  ^irr  iiiiiiwilent  to  the  alReliraical 
one  oi  reducing  Y*  to  the  product  of  linear  factors  by  means  of 
thanlntiea  J^'l-y+^-O.betwBaathe  variabka.  Suppow 


wc  sec  that  the  plane  /pr-t-w^y  +  B,*"'' passes  throi](;h  tuo  of  the 
2n  generating  lines  of  the  imaginary  cone  x'-f y^- ^1 1.  in  which 
that  cone  is  mtcrsccted  by  the  cone  Ya(x,  y,  s)— U.  i  hu»  a  pole 
(/.,  m„  ft,)  is  the  pole  with  respect  to  tbie  cone  ifi+^+^^Ot  • 
plane  pas&ine  through  two  of  the  geneiating  Unea:  the  «mBbcr 
uf  systems  of  poles  is  therefore  ii(2ii  — l),  the  number  of  ways  <d 
taking  the  3n  gcneniting  lines  in  pairs.  Of  these  systems  of  poles, 
however,  onlv  one  is  real,  via.  that  in  which  the  linet  in  each  pair 
rorrrs[>ond  to  i'onjii<,itc  complex  RMita  of  the  equatiiMU 
x»+/-l-f'=0.  SuppoM.- 


giveaaoe 


•i+iA  at-fifit 

line,  then  the  ooojugate  one  b  ghrea  bjr 


and  the  coneapooding  factor  fx + my +')^  ■» 

*        y         <  I 

«1— i/Si  ««  — <A  *|— ijfcl 

which  U  real.  It  is  obvious  (hat  if  any  iwn-conjupate  pair  of 
rents  is  taken,  the  corresponding  f.ictor,  and  therefore  ihc  ^wle,  is 
ima:,;!n.iry.  There  is  therefore  only  one  system  of  real  jwUs  of  a 
y;ivi  n  fi.irmonic,  and  its  determin^ilion  ri  i|iiire»  the  solution  of  an 
eiuiation  of  degree  an,  TTlis  theorem  is  due  to  Sylvester  (Phii. 
XloR.  (1876).  ^th  aeries,  vol.  ii.,  "  A  .Note  on  Spherical  Harmonics  "). 

9.  Expretston  Jar  the  Zonal  Harmonic  with  any  i4aji;— The  ■ 
surface  narraonic,  whose  axis  is  in  the  dirmion 


or  Pafeesfcoa'f+sinf sinf eoa^— ^0:  this  b  expreaalble  aa  a 

linear  function  of  the  system  of  zonal,  tesLseral,  and  i^eciorial  har> 
monies  already  found.  It  will  be  obscr\-cd  that  it  is  symmetrical 
with  leapect  to  (x,  y,  s)  and  (x",  /,  *'),  and  must  tbua  be  capable  of 
  Itol'  * 


bebig 


1  the  form 


aiP.(eaat}P.(eoaO+2fl-(?(c«a«)I>-(aia«Ocos 


and  it  only  remains  to  determine  the  oo.«IRcients  Ot.  ai. 
To  find  thw  espranon.  we  transform  (x'x-(-/:r+*'*)'. 
*,  y,  s  satisfy  the  condition  *'+>»+^"0:  writinf  t"»+9« 
f 0»,  t'"» +«y'. "»'  =*'  -»y'.  *e  have 

(*«'+«y'+«r-  (if '«+»«'? 

which  cqittb 


the  summation  being  taken  for  all  values  of  a  and  b,  such  that 
a+ftSii,  a>hi  the  valuea  a«0,  caticsponding  to  the  term 
(0'>».  Uauigtbeiebtioa«r--#,liriibeo«iin 

putting  a— 6-m,  the  coefiicient  of  on  the  right  side  is 

2^  i! +i) ! 5'- m - ai) l^''") 

fram  i"0  to  m),  or  }(»— m— i),  aocordiiv  aa  o— ai 

b  even  or  odd.  This  coefficient  is  equal  to 


f„-„)(„-w-,)(„-,„_J^(„_,„_,)   . 

~  2.4  2m+2.2OT-fJ  "  V*    T7  ;  {• 

in  order  to  evaluate  this  coefficient,   put   i"!,   r'    —   1  cos 
_v'  =  i  sin  a,  ihi  ii  tdi^  rix'tficient  is  that  of  (i  cos  a-rsin  o}",  or  of 
i'g-m>»  in  the  expansion  of  ^s'+ix'  cos  «+iy'  sin  a)*  in  po^-crs  at 

r»  aod     thb  baa  been  alraidy  found,  thua  the  b 


Similarly  the  coefficient  of  q'f" 

wl  .-»H» 

Oi+a^r 

hence  we  have 


^(»c'+yy''l40--*«-P.(BoaO+»BPr(iooaOleaa  ««'({--H-) 

In  tUa  iMult,  c1huii»  «.  y.  t  iato 

9    9  9 
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and  let  each  lide  operate  on  i/r,  tlwn  in  virtut  of  (lO), ««  h«w 

wtiidi  it  known  u  the  addition  tlieoRV  for  the  foactioa  P» 
It  bu  iacUental^  been  proved  dat 

«ldeh  is  an  expression  for       (ri«  0)  alternative  to  (4).  _ 

10,  Ltgendrt's  Cofficirnli. — Tlu'  rtt  iprocal  of  the  distance  of  a 
point  (r,  *,  ^)  from  a  point  on  the  s  axis  distant  r'  from  the  origin  is 

(r'-2rr' ^+r'*y* 
which  MtiiBcs  Laptare's  equation,  tt  denoting  cos  0.  Writing 
dlit  opmehn  in  tfie  forms 

?}  '-^r^+r-^l    .-}  1-27^  +  71  (  . 
it  is  »ecn  that  when  r  <  r' .  the  cxpre5«ioii  ran  be  cxpandcdin  a 
convergent  scries  of  ixiwrrs  of  r  'r',  and  wlion  r'  <  r  in  •  " 
aeries  o(  powers  of  r'/r.  We  have,  when  I 


dw  wIh  b  afanlutdy  oammnM.  M  «ar  b*  mrnnged 
of  pinTO  at  t,  Ac  coefident  «l »» it  tbm  foaod  w  be 


1.3.3. ..«    *      a.an-r    ■  ».4.w«-«  *"-3  '  » 

{|  the  expression  wc  h.ive  already  denoted  by  P.Oi) ;  thus 

(1-2**.+**)"'  =  P5 W  +AP.<J')  +  -  ■  ■  +**P.O')  +  -  .  -.  ('3) 
the  function  P.O*)  ni.iy  thus  be  defintil  .xs  the  coffTicirni  -.A  li-  in 
this  expansion,  and  from  this  point  of  view  is  called  the  LoKcndre's 
coeffiv^^ieni  or  Legendrc's  function  of  degree  »,  *nd  is  idcntKal  with 
the  lonal  harmonic  It  may  be  shown  that  the  eqwnuon  is  valid 
for  all  real  and  coowIct  vahm  of  *  and  a  Mcb  thataod.  *  k  less 
than  the  imalkriii  the  two  aw 
SMthat 

t  fat  tba  fbra 


mod.  We  now 


)^P.» 


(I  -a*  co««-|>l^-(t-Jbi'}-l^-Ar^ 

it  can  be  shown  that 

By  (13},  or  by  the  formula 

which  ia  known  as  Rodrigne's  formula,  we  may  pmwe  that 

Al^io  that 

P.(co.<»)-«-4i«-Stan-«+^!i^tan-*-..,  j 

-CBrf^F^-n,  -n,  I.  -tan'l). 
By  means  of  the  identity 

it  may  be  shown  that 

Pii(cos«)  =cos^  j  I-  ^  ^   /tan'94--  ^tanV-...  J 

-C09««F(-li»,  J-Jmi, -tan**).  (17) 
(O  may  ba 

•J  0(0-  V|^- 1  coe#)"«' 

of  dK  relation 


(Id 


(16) 


Lapbce'i  deflahe  Integral 

into  the 


when  <  r;  it  follows  that  the  two  expreaUosu  cPaOOi  f^PoUt) 
are  solutions  of  Laplace's  equation. 

TIk  valnea  of  the  first  few  I ^-gi-ndrc's  ctx-fficicnts  are 

PpW-lPiW^m,  r,(;i)=^;v-'),  Pi0i)-^!5M*-->) 

P40i)  =  |(.l,'="'-3V+3).  -g(63M'-7o»«'+«5»') 
P.W  =^(23'^'  3'5M«+M)Si'-fl.  RW-^t|*9l'-<W» 

P.(i)  =  i,  P.(-t)-(-i)" 


Wefindalw 


n-  I 


according  as  n  if  otid  or  even;  these  value*  may  be  at  once  obtained 
from  the  Lxpansion  1' I. by  putting  M  =  Ii  O,— I. 

II.  Additional  Expressions  for  Leftendrt's  Coefieients. — The 
agqiMMion  C})  'or  Pmdt)  may  lie  written  in  the  form 

with  the  usual  notation  for  hypcrgeometric  aerief. 
Ob  writing  this  scries  in  the  reverse  order 

'-)'^^j';,.-f(-T^5-^-j") 


Two  definite  integral  expresstoos  for  P»M  given  by  Dilidliet  

been  put  by  Mehlcr  into  the  forms 

ir./  o  V2  1  on  «i— 2  COilfl         *J        2  COS*  — 2  Ci»  ^ 

When  n  is  large,  and  S  is  not  nearly  equal  to  o  or  to  r,  an  approximate 
f^olP.<iM«is|a/W»M#||da)(«4^)f^ 

t».  JMWwiH  ktaMn  MCCMinv  LtvtUMt  Cb^Umlt  end  tttfr 
DKfMtatS.— If  (l  -xAm+A')-)  be  denoted  by  a,  we  iad 

(i  —  iAm+^'it^-t ('1  —  m)"  ~ 0; 

on  substituting  2A*H.  for  u,  ami  otjuatinK  to  zero  the  coefficient  of 
1^,  we  obtain  the  relation 

»P.-(M-i)pPwi+(n-i)P»4-0. 

FiMB  Lapiece'e  definite  intq^  or  otborwiie,  we  fad 

W-i)^^-iiW.-P*.d  — <ji+»>(MP»-P^. 
We  nay  aim  show  that 


rfP. 


^_^^_-„P, 

(«»+i)W-i)5-ii(o+t)avH-p»-o 

=  (2«-i)P».,  +  (j»-5)P^,  +  (2n-9)P,^+... 


the  lail  Ifiin  bcinc;  3P,  or  P.  according  as  n  is  even  or  odd.  

13.  Integral  Properties  of  Letendrt's  Coefficients,— It  be 
shown  that  if  ■'•(/<)  be  multiplied  by  any  one  of  the  nti^eia  It  m 
j^. ...  and  the  product  be  intcgtatad  between  the  Bnuta  t.-  I 
with  leiiNct  to  ji,  tiw  icauit  ie  aero,  tinia 

j^^P.044*-a  a-ilb  I.  «b . . .  («•) 
To  pniwe  Uib  theorem  we  have 
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on  intrgrattng  the  expression  k  time*  by  pant,  and  remembering  i  hence 
that  I  m'  —  I )"  and  its  nr>t  n  —  I  derivatives  all  vanish  when  *i  =  I . 
thf  ilirDttiii  i>  i-sialilislu-il.  nu-  thenrem  derive*  adilition.il 
importance  (rom  the  fact  that  it  may  be  shown  that  APudtj  is  the 
only  istMHitl  iatMnI  function  of  dcsree  n  which  has  this  propeny; 
from  this  arises  the  importance  of  the  functions  P.  in  the  theory  of 
quadratures. 

The  theorem  which  lies  at  the  root  of  the  applicability  of  the 
functions  ?■  to  patmtial  profalemt  ia  that  if  m  and  m'  are  unequal 


(19) 


which  may  he  stated  by  saying  that  the  integral  ol  the  product  of 
two  Lcgendre's  toiflkicnts  of  uilli  rcTii  <li'};rce  taken  over  the  wholi- 
of  a  lipheriial  surface  with  its  centre  at  the  oriKin  is  zero;  this  is  the 
fundamental  harmonic  property  of  the  functLi>ns.  It  immediateh 
dcducible  (rom  (18),  for  it  n'  <n,  I'.'(m)  isa  linear  funt  (ion  <i(  |Kmer> 
of  ft,  whose  indices  are  all  Icse  than  n. 

When  n'  =  fi.  the  integral  in   (19)  b«CiOilPC»^^lP»0i) fiiH  to 

evaluate  this  wc  write  it  in  the  form 

on  integrating  n  times  by  parts,  lllis  bcoooes 

wfakh  OB  iHitting 


becomes  3^ 


14.  Expansion  of  Fundions  in  Series  of  Lef_endrr's  Coefidents. — 
If  it  be  assumed  that  a  function /Oi)  given  arbitrarily  in  the  interval 
<i— —  I  to  +1.  can  be  represented  Dy  a  scries  ol  Lqtendiv's  co- 
eflkicnts  (i«+<ii  i\  (  m)  +(i>Pi(m) + ■  ■ .  +o»PmM  +•  •  •and  it  De  usumed 
that  the  wrics  converges  in  general  unifarinly  withio  the  interval, 
the  coeffident  a  can  be  determined  by  using  (19)  and  (ao);  we  see 
that  the  theorem   (19)   plays  the  same  part  as  the  property 

■0,  {n^n')  does  in  the  theory  of  the  expansion  of 


functions  in  serin  of  dicular  functions.  On  multipfyii^  the  series 
by  Pa  Ot),  we  have 

heaoe  the  ■atlet  fay  which /bO  b  iafeneral  lepraicflaedta  tile  interval 
ia 

2^P.{M)/V0'')P.OiW.  (21) 

The  proof  of  the  poiwibility  of  this  reprrxntation.  including  the 
investigation  of  sufficient  conditionii  as  to  the  nature  of  the  function 
VOt),  that  the  serie*  may  in  general  converge  I<i  the  value  of  the 
function  reouires  an  investigation,  for  which  we  have  not  y)^>ace, 
rimilar  in  character  to  the  corresponding  investigations  for  scries 
of  circular  functions  (sec  Fourieh's  Sbkies).  A  complete  investi- 
gation of  tJiis  matter  ia  given  Inr  Uefaaoa,  Fnc  Land.  Motk.  Soc., 
2ni\  series,  voL  6,  p.  $U,  and  vof.  7,  p.  34.  See  also  Dfaii'a  SMe  if* 

F'turirr. 

't  he  cxpaniiaa  May  be  applied  to  the  determination  at  an  external 
and  an  internal  potnt  of  the  potential  due  to  a  distribution  of  matter 
of  nrfrndewity/U  placed  one  qiherical  surface  r-o.  If 

v.-xa1^p^0.  V.-ZA^P.0.). 

wc  see  that  Vt,  V«  have  the  characierii>tic  properties  of  potential 
functions  for  the  spaces  internal  to,  and  external  to,  the  spherical 
SUffMe  respectively;  moreover,  the  condition  that  Vi  is  continu<ni< 
with  V»  at  the  surface  r-o.  is  satisfied.  The  density  of  a  auriace 
distribatiaa  which  praduoes  these  iiotentials  is  in  accordance  with 
•  Inowa  theorem  iu  the  potential  theory,  given  by 


I  /dVt  dVt\ 
•-45(-3r-lr)'-«. 


hence 


ff  =  ^^;-:."«  — 1  \.I'.>i:  on  lomjaring  this  «ith  the  series  (21), 


wc  have  A,-2»o»J]^0«')P»0«')d<i', 


{ 


V.-MS$p.Oo/[^')P.(i04i' 
V,-a««:i^P.MjVu')P.&»W 


are  the  required  expressions  for  the  iatcnai  and  external  potential* 
due  to  the  distribution  of  surface  dctisity  ^U). 

15  InUfral  Prnfxrlies  of  Spherital  Harmonics. — The  fundamental 
haruKinii  |-ri,pr:ty  <if  spherical  harmonics,  of  which  property  llyj 
i-^  a  particular  case,  is  that  il  Y,Cx,  jr,  *},  Zii>(x,j',s>  be  two  (ordinary) 
sphericalhanDoaicai  thca, 

JjY.(r.  y,  r)Z.,  (x.  y.  ^mf^,  (2a) 

when  n  an<I  n'  are  une<Minl,  the  integratioi  being  taken  for  every 
element  ifs  uf  a  sfiherica!  surf,^  <  <ii  .^hich  the  ofigia  ia  tile  centre. 
Since  VV«-0.  v''Z,/  =  U,  wc  have 

the  integration  being  taken  throu(;h  the  volume  of  the  Wfhmtt 

radius  r;  this  volume  integral  inu\  Lie  written 

///!i(v-%-^)+4(v-t-^-f-1 

by  a  well-known  theorem  in  tin-  iniej;r.il  calculus,  the  volume 
integral  may  Ixr  replaced  by  a  surfate  inti');ral  over  the  spherical 
surface;  we  thus  obtain 

/;|5(v.%:-z^)^(Y.t-^-) 

on  using  Euler's  theorem  for  homogeneous  functionsi  this  beoomct 

whence  the  theorem  (jj),  which  is  ilue  to  I.aplace.  is  proved. 

The  integral  over  a  spherical  surface  ol  the  pnxluct  of  a  spherictl 
harmonic  ni  ilevrce  n.  and  a  zonal  surfai  e  harmonic  PaOf  IMiame 
degree,  the  |M.le  of  which  is  at  (x',  /.  i'}  is  given  by 

Q'v.Cx.  y.  f)P.*fS-^fl-«Y.(x',  y'.  .-): 

thus  the  valui  n(  the  iiueijral  depends  on  I  he  Value  of  the 
harmonic  at  the  pole  of  the  zonal  harmonic. 
This  theorem  may  alao  be  written 

Jijfi,  «)Ps(coa  •  am  f+tin  «  ain  r  coe  #^(f>Kf« 

To  prove  the  ^eenm,  we  observe  that  V.  h  of  the  form 

«sP.(ii)  +l(9m  CM  ai^Sb  tfai  iM#)P!rOO : 
to  determine  oi  we  observe  that  when  ;i  - 1 , 
P.0«)-i.PrW-O: 

hence  at  is  equal  to  the  value  V,(0)  of  V.  («.  ^)  at  the  pole  f-0 
of  P,(>i).  Multipljr  by  Padi)  and  integrate  over  the  surface  of  the 
sphere  of  radius  unity,  we  then  have 


(33) 


7V.(0). 


jn  +  i""    2H  +  I 

if  instead  of  taking  ^  =  I  as  the  iv>le  of  r»(*i)  we  take  anv  other  point 
ift'.  ^'1  »c  obtain  the  theorem 
If  ((jc,  y,  s)  is  a  function  which  is  finite  and  continuous  through- 
t  theiatenorof  aapheseof  iwdius  R.  it  may  be  shown  that 


out 


in +3 


+2.4.2n-t-3-2n4-5+      S  ^'W  iy*  ftjM  JM) 

whore  x.  y.  :  are  put  equal  to  zero  after  the  operations  have  Iwn 
|*Tfifriiu-'l.  iS.f  Hiii  i;r,u  being  taken  oviT  the  ^urlaie  <i|  the  sphere 
of  radius  R  ^scc  Hobson,  "  On  the  E\'aluation  of  a  certain  Surface 
Integral,"  Proc.  La»d.  Math.  Soc.  vol.  xxv.). 

The  following  case  of  this  theorem  should  be  remarked:  If 
f,[x.  y,  s)  is  hotnogeneous  and  of  degree  n 

//V.(x.  y.  .)/.(x.  y.  OrfS  =  4wR'-^3f?7p.Y.  {&  fy 

if  fm(x.  y.  s)  is  a  spherical  harmonic,  we  obtain  from  this  a  theorem, 
due  to  Niaxwell  yEJal'u  tty.  vol.  i.  ch.  ix.), 


Digitized  by  Gopgle 


SPHERICAL  HARMONICS 


Aih— A>  an  the  tmt  ot  Y*.   Two  hannoaici  of  the  wuna 
ikie,  «h« 
at*  two 


drgrrr  ar«  aaid  to  be  oooiuiaie.  whw  the  MifiM  inttinl  of  their 
'     if  Y..  Z.  aic  t«o       hannoaka,  the 


product  vanishes 
id  conjugacy  m 


Lord  Kdvin  ha*  ihown  bow  to  cxpmi  the  conditions  that  an -(-I 
harmonics  of  degree  ■  form  a  conjugate  system  (see  B.  A.  Report, 
t»7«)- 

16.  Expansion  of  a  Ptmetkm  m  «  Stha  tf  Sfkefkti  Uaimtmks. — 

It  Mn  be  shown  ih.it  under  cmain  testfktloNS  as  to  thf  nature  of  a 
(uncticiti  K(m,  gi\i-n  arbitrarily  over  the  surface  of  a  sphere, 
the  function  can  be  represented  tqr  a  series  of  spherical  harmonics 
in  HMtal  uniformly.    On  this  assumplkin  ne 


«e  that  ti»  taiiM  «r  tltt  series  can  be  found  by  tite  ine  <if  the 
I  (aaK  (as).  Let  P(|^  #)  be  KpieNBled  by 
VsU  ♦)+V«Oi,  ♦)+. .  .+V.0.,  ♦)+...! 

>  A  #tMoji',4i'aad  oniitiply  by   

P.(cos  •  COS  •'+«In  9  sin  9'  etui 

wc  hi»vc  then 

fl^f'-t^^  '  ♦')I*«(co*  *  cos  9'4-sin  9  -  in  9'  r..^  ©-a'jdp'rf*' 
-  J'q'J^V.Cm'.  ♦')P.(cas  •  cos  •'+sin  *  sin  ca» 

theaericewUdi  R|ireeents  FOi.  4)  t* 


•r  '   

+»in  9  sin  9'  cita  (p  — )dn'iW .  (24) 
A  rational  integral  function  of  sin  9  cos  ^.  sin  9  sin  ^.  ci>^  9  <if 
degree  is  may  be  expressed  as  the  sum  of  a  series  of  spherical  har- 
Itmiift,  by  assuming 

/.{x.  y, «)- Y.+W».«+r«Y»^+. . . 
and  (lalaniiniM  the  aoUd  hantooica  Y»  Ym.. .  AMI  thaa  lattiiV 
rat,  ia^icauh. 
Since  V»(»*Vi^-M(»ii-2»+i)i*-^**.  we  have 

V%'2  v.2n   5  -'i-5)YM-l-4-^M-sKM-7)'*y>i44-.. 
the  last  equation  bcinn 

vY.«>ii(M-|-i)(a-a)(a-i)...Ys.  if  a  taevaa, 

*  r^'A  =  (»  -  t)(ii+3)(M-3}ii. . .  Yi,  if  II  ia  odd 

fraat  last  equation  Yt  or  Y|  ia  detcnaliMd,  then  from  the  pre- 
oeding  one  Y«  ur  Yt,  and  to  on.  Uli*  method  is  due  to  Gauss  (see 
CoOecUd  Works,  v.  6io). 

As  an  example  of  the  use  of  spherical  harmonics  in  the  potential 
th>'iir\.  suppiis^j  it  required  to  calculate  at  an  exttrn.il  p-ju.i.  the 
potential  of  a  nearly  spherical  Ixidy  txiundtxl  by  r  -t-<u),  the 
body  being  nade  ot  iMMiogeneou*  material  of  aensity  unity,  and 
«  lieing  a  given  fuoctioa  ofa.  *.  the  quantity-  >  Mnr  so  small  that 
itaaqaara  may  be  neglected.   The  potential  is  ^°ven  by 

iHici«  <y  ia  the  aafle  htlami  r  and  r*;  new  let  «'  be  capandcd  in 

*  Y^',  *')+y,V.  ♦')+. . .  +Y.(m'.  ♦')+  - 

af  anrfaee  harmoiucs:  we  may  write  the  expressioa  for  tlie  potential 

+ p^P.(co.  t) + . . .  j  rVrV<.'«i*' 

on  subxilutin);  for  u'  the  series  of  harmonics,  and  using  {22),  (23), 
tbiabecomex 

which  is  tlie  required  potential  at  Ae  external  point  (r.  $,4i). 

17.  The  Normal  Solution*  tf  lapUce'i  fgsMluNS  im  Pllm.'-U 
ki,  Ih,  hi  he  the  parameters  of  three  orthogomi  acta  of  surfaces,  the 
length  of  an  demenury  arc  dt  may  be  exptened  by  an  equatioD  of 

Ae  Con  4fm^  +  ^  +  ^i,  when  Ht>  Hs^  Hs  are 


f  unctioos  of  At,  Af.  Ai.  which  depend  on  the  form  of  these  parametanj 
it  ia  known  tliat  Lasiaoe's  equation  «-h« 
It  variabiaib  takes  the  form 


6SS 

le  parametanj 


In  ema  the  oithogonal  surfaces  am  concentric  apheres,  co^udal 
dicalar  ooaea,  and  planes  thraugh  the  ajces  et  the  cones,  the  pom-' 
meters  are  the  usual  pohr  co-ortii nates  r,  9,  ^,  and  in  this  case 

Hi "  I,  Ht  —  -.  Hi  -  — i-—  thus  l.aplacc  s  equation  bivomes 

Assume  that  V»Re*  is  a  solution,  R  being  a  function  of  r  oidjri 

Oof  •  only,  ^of  ^  only;  w  then  have 

I  his  can  only  be  Siitisfiol  i.'^^^)        ^    cnnst.tnt.  say 

I  J'-P  . 

n(»  +  l),  ^-j^  11  a  Constant,  say  — m*,  and  9  satisfies  the  equaiioa 

^^(sin*S)-Hj,(,+.,-^,!e=.. 
if  we  wnta  «  far    and  »  f oriln  f ,  tida  aqnation  faooomaa 

From  the  eqnatioaa  adileh  dalermine  R.  ft  «•  it  appema  that 
a  eqaaoon  ta  aatiifiad  by 


iatiw 


f*  COS     ,  _ 
r        sin  • 

where  u  is  any  solution  i>f  [idi:  this  pnxluct  we  may  spcalc  of  as 
the  normal  .soltjlion  i)f  I„ipl.ii;i-  s  cijuatiun  in  pola."-  ci.-iJM;inatea; 
it  will  tH>  oljM  Tvni  th.it  the  cun>t.inl'<  n,  m  may  have  any  real  or 
complex  v.ilui-s. 

18.  Legendre's  Equation. — If  in  the  above  normal  sidutioa  we 
BaidHr  tiM  cam  m«ll^  a«  aaa  that 

aw  wtiafaa  tiw  aquatira 

i  {<»-»") J j+»(*i+i)«-o,    .  .  C17) 

Imown  as  Lcgcndrc's  equation ;  we  shall  here  consider  the  special 

case  in  which  n  is  a  positive  integer.   One  solution  of  (27)  will  be 

the  Legendre's  coefficient  VJ.11).  and  to  find  the  cnmplcte  primitive 
we  must  find  another  particular  integral;  in  ruii-.iilrnn^;  itn-  forms 
of  solution,  we  shall  consider  ^  (o  be  not  necessarily  real  and  between 
'if.  IfweaMume 

as  a  solution,  and  substif.Ue  in  thi-  iNju.illun  1.^7).  wc  find  that  m— b, 
or  —  »  — I,  and  thus  wc  have  as  solutions,  on  determining  the  ratios 
of  tlie  coefficients  in  the  two  cases, 

and 

-J     I     ,(l»+l)(«^2)    I  (l.  +  l}(«+2)(»l+3)(w+4)      I       I  I 

"jS'**''     2.2H  +  3    ^'"'^     3.4.2H+3.2>i+5  ■^■••i 
m  in 

theccmnni  V  n  oc 

v»  be  denoted  by  QiCpi).  and  ia  called  the 
fonctiwaftlM 


(he  first  of  these  series  is  (n  integral)  finite,  and  represents  PaO*). 
the  second  i*  an  in&nite  series  which  is  convergent  when  mod  it  >  1. 

if  we  cbooae  the  CMMtant  9  (a  be  J  /  i  thn 


IS, 


Und»  thna 

I*'*'  j.8...a«+i|#i«'   t.mi-3  I 

3.S...an+iK^  ^  a     a       a  ?/ 

This  function  Q.'n),  thtisilefined  for  mod  |i  >  t,  it  of  eonrfdemfale 
iiii|«>rti»nce  in  i  he  potential  theory.  Vivien  mod  fi<t,  we  may  inn 

similar  manner  nliiiiin  two  series  in  ascending  fx>wer«  of  tx,  one 
of  which  reprr^iTit?  Pi,f>«).  and  a  cerl.iin  linear  function  of  tin-  two 


represents  the  analytical  continuation  of  Qw(;i)^  as  defined 
above,  ihe  oomiiletc  primitive  of  Legendre's  eqnatian  ia 

«-.\P.W+BQ.(m). 
By  the  usual  rule  for  obtaining  the  complete  primitive  of  an  or*iinary 
dineKntial  equation  of  the  wcond  order  when  a  particular  integral 
ia  known,  it  cnn  be  ahmm  that  (37)  is  satialied  by 

the  lower  limit  being  arbitrary.  • 
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Fram  tUi  fam  it  Gu  l»  fhown  that 

0.M  -|P.Od  log  ^-W^^O^ 

where  Vfm-i(ji)  is  a  rational  intent  function  of  dcerN  «  — I  in  ««; 
it  can  be  shown  tliac  thi>  fonn  m  in  agreement  with  the  definition 
of  (^M  by  aerie*,  for  the  caae  mod  ti>i.  In  caie  rood  ;t<t  it  ia 
 ^  to  Mtt  the  symbol  Ok<(0  for 


which  is  real  when  is  real  and  between  *i,  the  function  Qmlf) 
in  this  case  is  nut  the  analyli<.'al  continuation  of  the  function 
Q«{«i)  for  mod  tt>i,  liut  ililTiTs  from  it  by  an  imas;inarv  nuiltipU' 
«  Pa(>i).  It  will  be  observed  that  1,  Q»i,  -  1  /  an-  infinite,  ami 
pti(x  )"0-  The  function  \V»_it;i)  ha?  liecn  expressed  by  Christotfcl 
m  the  form 

3tt—  I 

sad  it  ran  also  bo  expressed  in  the  form 


It  can  easily  be  »hown  that  the  formula  (28)  i.«  equivalent  to 

which  is  analiiKous  to  RrHlri({ue's  expression  for  Pa(fl)> 
Another  e\pn'<.-.iim  of  a  MniiUr  charaicter  is 

It  can  be  ihown  that  under  ttie  condition  mod  («— V(«*— 1)| 

>nHKl  In  — V  f*"*— the  fimrtion  1 — w)  can  be  ex|)andcd  in 
the  form  2(Jn  +  l)P,(i<)y,(u.l ;  thii  c\(vin«on  is  connected  with  the 
llafimte  inteKml  (ormula  for  Q.ifi)  whu  h  was  used  by  F.  Neumaon 
ModellohMiiiof  thefioictioo  (^Jm).  this  is 


which  hoMs  for  all  values  of  f>  vUch  are  not  real  and  bei 
Fram  Ncunuui'a  int^ral  cm  be  dediKKi  the  fonmiio 

"Ji  U+VO.*-i).coA»r* 
which  holds  for  all  values  of  m  «-hich  arc  not  real  and  between 
*  I,  provided  the  sign  of  VCm*— 1)  i*  projierly  chosen;  when  i>  is 
real  and  greater  than  i,  V  (i^— i)  haa  ita  positive  vahie. 
By  meana  of  the  Mibatitodon. 

U  +  VC.-'-O.cosh  ^|||i-VOi^-i).cwhxl-i. 

the  above  integral  becomes 

Q.(m)  -  JJ'Im-  V     - 1)  -cosh  x\'dx.  where  »-5»og.^- 

This  formula  ghrea  a  aimple  ncnna  of  calcuhitinf  QJp)  for  hmH 
values  of  n :  thus 


Neumann's  intcKrnt  afTor.K  a  means  of  irstablishing  a  relation 
between  successive  Q  funi  lion^,  thus 

-  i|'-P.W-K«'-»)P.;/«)-(a»-V^(,)^ 

--5/',(Jn-i)P-.(«)-0. 
Again,  it  may  similarly  be  proved  tliet 


19.  Ltt/tnit*  Aimialii  AHMMmr.— Keturaiaf  to  the 
(idi  Htiafied  by     the  factor  hi  the  nomttl  forma  f!^^wi^.iC> 

wc  shall  consider  the  case  in  which  n,  m  arc  positive  integers,  and 

n&m.  Let  «-OH-i)W,  then  it  will  be  found  that  e 
the  ei|MMion 


Iff  m  I^egcndre's 


.,  we  dillerentittie  u  times,  we  find 
(i-l«3^-2('"+i)*^+0»-™)("+'»+i)Sl-os 

follows  thai  r  -  — w  hence  «."(*■  -'  ■)-=• 
The  complete  solution  of  (26)  is  therefore 

|i  ia  faal  and  fiea  between  *  I,  the  two  functiona 

are  called  LcKcntlre's  associatc-d  functions  of  degree  fi,  and 
I nl  T  >i;,  I't  till  lin  t  an  J  second  kinds  res[iectivtly.  When  /•  is 
not  real  and  between    '^\.  the  same  nanu ati  given  to  the  tWO 


in  either  case  the  functions  may  lie  denoted  by  ifdO- 
It  can  be  sliown  that,  when  m  is  real  and  between  *l 


In  the  aanie  case,  wc  find 

lC*(co9  •)->(«+!)  cot  $  lC**(ais  ti 

+(»  -  in)(M4-af|-i)lC<|caa  I)  -0^ 

(«-«i+2)p;U«>«  «)-(«»+a)i*Zi(co«  *) 

+(ii+iit+i)pr(co» ») -o. 

JO.  BtiScl't  Fumtinns. — If  «<■  talu-  for  three  orthogonal  systems 
of  surfaces  a  system  of  parallel  planes,  a  sy^tem  of  co-axial  circular 
cylinders  jwinwdinilnr  to  the  planes,  and  a  system  of 


tiirough  iSit  nds  of  the  cylinders,  the  parameter*  are  s,  #,  the 
cwiimuknl  co^rdhiMcs:  in  that  case  Hi-i,  Hi-t,  H«-i/a  tad 
the  equatioa  Us)  beoeoMO 

To  find  the  normnl  fuacttei  which  satisfy  this  equation,  we  |Mt 
V  >ZR*.  when  Z  is  a  itmctioa  of  t  only.  R  of  p  only,  and  «af  #k  the 
eqtiatioa  then  becomes 

I  d'Z 

That  this  may  be  mtlificd  we  nnat  have  2*39  ooasimt»  Mjr  •f. 

constant,  say  -  -m*.  and  R,  for  which  we  write  «,  austt 

satisfy  the  diScrvntud  equation 

it  follows  that  the  normal  forms  arc  f***^'j^ii»#.i«(ip),  where  nW 


thecquntion 


This  is  known  as  Bcasel'*  equation  of  order  m;  the  particular  case 

corresponding  to  m  •^o.  is  known  as  Bessrt's  cquatioa. 
If  we  solve  the  cqontion  (a<9)  in  aeries,  we  find  by  the  tianal 


that  it  Is  Mlisfied  l>y  the 

*"  1  '  "2.2m+2''"a.4.WI+2.2«»+4~  •  •  •  I  • 
the  eRprc^-^ion 


is  denoted  by  J„(i>). 
When  M»o,  the  solution 

of  the  equtioit  ()0)  is  denoted  by  J*(p}  or  by  Kpi). 
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The  function  Jm(p)  is  colled  Beaael's  functann  of  aider  n,  and 

Jii(p)  simply  Deshers  funrtion;  (he  wrics  are  ronvergent  for  all 
lin:t<'  \  alui'^H  iif  p. 

Th«  equation  (29)  w  unaltered  by  changing  m  into— m.  It  follows 
that         b  a  aaoowl  Mlution  of  (99),  tMs  u  genenl 

It  the  oomplete  |>rtinitive  of  {29).  However,  in  (be  nKMt  important 
aue,  that  in  which  m  ia  an  laimu,  tte  loltttiaM  J«<p)t  Jm(p)  am  not 
distinct,  for  }-mif  )  may  ba  wntttn  ia  th>  fom 

ncjw  n(n  —  mi  is  infinite  when  m  ii  an  intcKcr,  and  n  <  m ;  thus  the 
fimt  |ur(  <if  the  cxpre<i»iiin  vanishes,  and  the  WCOnd  part  i» 
(  — l)"J«{p),  heiic  i-  whi  n  m  in  an  intcKtrr  J^Ca)— (— l)~JaM,  aod 
the  second  solution  rcmaitis  to  be  found. 

Besstl's  Functions  of  Ihe  Stxond  Kind. — UTicn  m  is  not  a  real 
inte^r.  we  have  seen  that  any  linear  function  of  Ja{/i),  J-aff) 
•MMMS  the  equatioa  of  order  m.  The  Bc«tet'»  funclion  «  the 
Moopd  Idod  of  Older  Ml  it  deSaed  M  the  pifticular  liaear  fuaetioa 

jjnTiT-tfr?-"*"  Tnrfr>. 

anil  ni,i>'  h«e  rlcnotcfl  Iiy  ^'„(p).  Thiii  definition  ha'^  the  iulvantrtpc 
of  giving  a  meaning  to  Y«Oi)  in  the  case  in  which  m  is  an  integer, 
for  it  my  be  evaluated  aa  a  limiting  form  0/0,  and  the  limit  will 
aatiafy  the  equation  (29).  The  only  failii^  caae  ia  when  m  it  half 
an  odd  integer:  in  that  cate  IN  tahecoe.Mr .  Ya{p)  aa  a  nDoad  finite 
■olution  of  the  differential  equation. 
When  m  is  an  integer,  we  nave 


In  I 


kbe  pioved  that 


Pr.im  the  defiatdo*  nf         and  apfJyini  dw  above  uatyrfi^  «• 

prove  that 


A»  particular  cases  of  the  above  formulae,  we  find 

12.  Bend's  Functions  as  Cot ffii  tents  in  an  Exfnntum. — It  is  clear 
that  f'*'"*-^  or  ev'^^  =  e-  satisfy  the  differential  equation 
(31),  hence  if  these  ex|x>nent>als  be  expanded  in  aeries  of  codneaand 
sine*  of  multiples  of  ^,  the  cacfficieots  must  be  Besiel's  funciioot, 
which  it  is  easy  to  see  aie  of  the  first  kind  To  expand  *,  put 
«^-f,  we  have  then  to  expand  *M*-^>  in  powcrtof  1  Motliplyiac 
"    the  two  ab  *  ^^^  -r-'-* 


v.w-(-.)--:j%-'-(-.i-%--|.-o 

on  carT>ing  out  the  differentiation*,  and  proceeding  to  the  limit 
we  find  a> 

V.W-J^)k.|+i(S)"^ltC)+t(p.+.)!EtiSfc®' 


— « 


where  tin)  denotes  fl'(n),''ll(n). 
When  M*o  «•  have  the  second  solution  of  (ft)  |i«Mi  bf 


at.  JMliWww  tefmMii  BrnTg  AmcffMtt  i/Difimi  (Mm.— Siaoe 
t^^m^'ihtCp)    satisfies    I,aplace'»   equatioR,   it   foUowa  that 

^aifMm(/>)  latiafiet  the  differential  equation 

(.11) 


3*11  ,  S>u  , 
0?  +  5?  +  "=°' 


The  linear  character  of  this  equation  shows  that  if  u  is  any  solution 

isalvi  'T.r,  /  ileniitinK  a  rational  integral  fiuictlwiol  the  opCtalnn. 
Let  i,  q  denote  x+«y,  x-iv,  then  since  p'^P'll»(VC9)  tatiafiei 
the  dilineBtial  equatioa,  t»  auo  doea 


or 


thus  we  have 


where  C  is  a  constant.    If  u.Cp)  •  Ji.(j>).  we  have  u^,- 
mod  by  COiaparing  the  coefficients  of  p"*'.  wx-  fimi  C"(— a)»,  " 

I  changing  m  into  —  m.  we  find 


m^jMwerti 

ue  obtain  for  the oocfidcnt  of  <"  la  the  pradiict 

(  (S>> 


2-iitI 


hence 


«W-*^'-JsW+/J.W+     +<-I-(p)  + 


the  Bcsscl's  functions  were  defmed  Ijy  Sthhjrailch  as  the  coefficients 
of  the  powers  of  /  in  the  expansion  of  eiM'~'  ',  ajid  raan>  of  the 
wopertiea  of  the  functions  can  be  deduced  fram  this  cx'pan.sion. 
By  differentiating  both  sides  of  (u)  with  respect  to  k  and  equating 
theeoelllcienttorr'"'  on  both  sides,  we  find  the  retatwa 


J-,(p)+J,>,(p)-^J-W, 


which  connects  three  consecutive  functions.  Again,  by  differ- 
entiating both  tides  of  (32)  with  m|Mct  to  a  aad  

DMffidentaof  oorreapdnding  terms,  we  tnd 


In  (32).  let  t^M,  and 
have  tbca 


the  raal  aad 


pait%  we 


ooa  (p  sin  4)  -J.O)  +2j,(p)  cos  3*+3j,(p)  eoa  3#+. . . 
«n  (p  sin  *)  lin  *+2j»(f)  dn  3^+ . . . 

wc  obtain  expanaiona  of  cos  (p  ooa      ein  (f  coa  4)<  by  cfaangiaf  4 
into  i— #1.  On  ooimariiiir  tneae  emaadoiia  with  Fourier't  1 
we  Sad  ea|»wdeBt  fer  J» W  at  dtfaite  iategiml^  drat 


hM'iJla»  0  ^  4IH$.  J.W- IpBMOda«)oaa««d*(nie««a) 

J.M  -  */^«ia    da  ♦)  dn  tt^  (ai  odd). 

It  can  eaiOy  lie  deduced  that  wkta  fli  it  aay  poiittve  iategcr 

J.W  lia  *)d*. 

23.  Bend's  Fututiotis  m  I.imiis  of  Letendrt't  Funcliens. — The 
system  of  orthogonal  surf  in  --  «  hose  parameters  arc  cylindrical  co- 
ordinates may  be  obtaine^J  aj.  a  limiting  case  of  those  whow  para- 
nieter.H  are  |x>lar  co-ordinates,  when  the  ceiiire  nf  the  s|ihere-i  iimves 
off  to  an  inilefuiile  diMaiin-  frrini  the  p<>rtii">n  'if  sjni  e  »hi<  li  i on- 
templated.    It  woiiM  ihrnfiu'  I  I  tliat  t!.i-  nnrnial  forms 

e  ^J«(>^)2J'»*  would  In:  derivable  .is  limits  oi  ^.^".P^icos  9)'^m*, 
and  we  shall  show  that  this  is  actually  the  cue.  If  O  be  the  centre 
of  the  !<phere»,  take  as  new  origin  a  point  C  on  the  axis  of  i,  such 
that  <  M '  -  ii :  let  P  be  a  point  whose  polar  co-ordinates  arc  r,  9.  4 
referred  to  O  as  origin,  and  cylindrical  co-ordinates  p,  t.  ^  referred 
to  C  as  origin ;  we  nave 

p-rsin  9,  r  =  r  co^  hence  (■^)  Tj.co^)  -scc"fl  (l  +^  *P.(cos  »). 
Now  let  O  move  off  to  an  infinite  distance  from  C,  so  that  a  t>ecomet 
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inhniie,  ami  a(  the  sitmc  time  tct  n  becOttW  falilllite  In  auch  •  My 
thkt  mja  has  a  finite  value  X.  Then 

L«c.-L(^D*'...L(.+f)-=,"- 

;  it  imutM  to  find  the  liniliiiK  value  of  P.(cot  $).  Fram  the 
H  (IS),  it  my  be  at  oaoe  imved  that 


!  4  is  Rim'-  numlicr  numerically  lli.m  iiriiiy  m  in  .1  fixi-il 
ftnite  quantity  sutticiently  lar^c;  im  pnxifiiin^  (.>  ihi-  limit,  wc 

hatve 

where  4i  U  less  than  unity. 
Heaoe 

JL^P.(co.if)-W»,). 

Again,  since 


L,«-p:(«.t)-j.w. 

It  may  be  shown  that  Yb  (p)  is  obtainable  a;  the  limit  of  Qb^CM^^ 
the  zonal  harmonic  of  the  second  kind ;  and  (hat 

Y„o.)=i-"--y:(cosj). 

34.  DefiniU  InUgral  Soluliotu  oj  Besiei's  Equation. —OccacVi 
wtuMira  of  Older  an,  where  m  b  unmtrictod,  m  Mtiefied  by  the 


i)"~*dl,  when  tfao  path  of  faitecntiaa  beithcr 

a  curv«  which  ia  doaed  oa  the  Riemann's  surface  on  which  the 
integrand  is  rcpitMlWed.  or  ietahen  between  limits,  at  each  of  whii  h 
^•(^(r— 1)-*4  is  zero.    The  eqttation  is  also  satisfied  by  the  expri> 


r"^!  where  the  integral  is  taken  along  a  closed 

path  as  lK-[i)rL\  or  lietween  limits  at  each  of  which  e^**^'"'  ')(---: 

v.mi-ihci- 

The  lollowing  definite  intcfiral  cxprcs.:.:on&  for  Bessel's  (unctions 
an  derivable  from  the«  laadainenul  forme. 

where  the  real  part  of  m-f|  is  podtiva. 

where  the  rral  parts  of  m  +  i.  P  arc  positive;  if  p  is  purely 
imaginary  and  p<»iiivc'  the  upper  limit  may  be  replaced  by  oe. 


Y.(p)-l»i.«-"  sec  mr.J„Cp) 

-•■■•'S(^(l)-/;-»-^c-*.si„h.-*^ 

Uflder  the  same  reatrictfame  aa  in  the  last  caae;  if  p  is  a  negative 
Ima^oary  number,  we  may  put »  for  the  tipper  Unit, 
lip  ia  ital  and  pnltivie 

Jt(|i)-|J7elnCiC0dh*>l* 

3S.  BesstTs  fmcfMM  with  Imaginary  Arfumenl. — The  funrtions 
with  purely'  imaginary  afigument  are  of  such  importance  in  connexion 
with  certain  dinerenual  cquatioae  of  physics  tnat  a  special  ooutioa 


has  been  introduood  for 


wv  qtooBB  tnv  two 


of  dm 


d"*  jj  d»   ,  ^ 


by  I«(r),  Ki(r)  when 

I.«-J«tr}-«+p+p^+... 

-^JjoaahCrcaa«)d^ 


and 


Kt(r)  'YM+^SM  ~jl  t^^Ud^mf^  cot  <f  ilah 

The  particular  integral  Kii(r)  is  so  chrK>en  that  it 
r  is  real  ai 


and  fagr 


land  infinite;  it  is  also  rcprcMsnied  by 

/"    cos  r  , 

/<0  f-ru 
I  VW-t)''*- 

The  solutiolu  of  tbe  equation 

arc  denoted  by  l.(f).  K,(r),  where 

when  m  b  an  iateier,  aad 

't.«-(*)"Sp}sl«r)-e'*"  j  Y.(»)+!«J.(.r)  j . 

We  find  also 

•^-('^  =  ..3.s".'S-.l  C'- * 

36.  r*<  AsympMic  Seriei  for  Bttul't  Funcltom—h  may  be 
shown,  by  meaaa  of  defotie  iMcgnl  eapiemiaaa  for  the  Bcaael'e 
functions,  that 

J.W-S^jP«-.(j?+f-p)+Q.in(j^-+f-p)  j 
whete  P  aad  Q  denote  the  leries 

•  I.3.(»p)« 

I  Cia>'-i'>am«-V)(4m'-.S»K4M«-,i) 

^  I.3.3.4t8p)« 

Q_  4«"'  (4m»-l')(4M'-.V)(4m'-.s') 

^     1  .8p  I  J  3  (•<p)'  -r  ■ 

These  series  for  P,  Q  are  diver);cni  unk-M  m  is  half  an  odd  integer, 
but  it  ona  ba  ahnwn  tut  they  may  be  used  (or  cakuUting  the  vaiuea 
of  the  fuctioMB,  as  they  have  the  property  that  if  in  the  calculation 

we  stop  at  any  term,  the  error  in  the  value  of  the  functioa  is  Ioa* 
than  the  next  term:  thus  m  using  the  st-rii-s  (r>r  calrulaiion.  we  mu*t 
^^op  at  a  term  which  is  small.  In  smh  series  the  remainder 
after  n  terms  has  a  minimum  for  jutme  value  of  n,  and  for  greater 
values  of  n  increases  be^'ond  all  limits;  such  scries  arc  called  semi- 
convcraent  or  asymptotic 
We  nave  as  psHtinilar  eaaes  of  such  seticBi— 

-\'f."(Hiii-.m*-i 

when  NT  is  an  integer, 
aj.  The  Btsitft  JuiKtwns  oJ  itgm  half  on  edil  iiUtffr  are  of  epacial 
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importance  in  conocxion  with  the  UilTertnliai  equatiMWof  phytics. 
Tb*  two  aquatiooa 


du   ^  sr-u 


are  reducible  t>y  means  of  thr  -iih-tiiiitions  ii"«^'r,  u^t^v  to 
the  form  W-t-i'=o.   If  v,c  •.  tu  i«  a  fancdoB  o(  r  only, 

this  last  diisrerential  equation  takea  the  form 

d'ivr)  , 

■D  that  f  ha»  the  raluet 

sin  r/r,  cot  r/r; 

m  onfcr  to  cbuin  mora  genctal  nliitiods  of  the  equotioa  VHi+v^o- 
we  may  o|Mnte  oa 

iinf/f,eo«f,V 

with  the  opMttar 

^  ■  in) ' 

where  Y.  (x,  y,  s)  i*  any  >pherir«l  ■xilid  harmonic  <il  dr^rt^p  n.  The 
ri-<ull  of  the  ojieratiun  may  l>c  at  uncc  obtained  l.>y  taking  N  ,  (  t,  y.  c  i 
for  L(x,  y,  t)  in  the  theorem  {7';,  we  thu»  hnd  a*  solutions,  of 
^4«>"Ob  the  mpwMiona 

«.  <         ^  d"    sin  r      ,         ^   d'  cosf 

Y.(«,  y.  .)afpp  — .  \  .(X.  y,  t)j^,  — 
By  rerurrinc  to  the  definition  of  the  (unction  J.^r),  we  see  that 


thus 


Using  the  ri'i.uioii  l>etwflca  BoMtl'*  fuiKtiom  whow  orders 

by  an  inieKcr,  we  have 

It  aiay  be  ihowa  at  once  that 

rf*  COT 

i"  a  •<Trind  dilution  of  He^sel'*  e<|iia(ion  of  onler  rr  +  };  thus  the 
diilcrentiat  equation  vH'-rr  -o  is  .-xiHritied  by  the  expreMton 


V.(x.  y, 


and  bv  the  correipoading  eapimton  with  a  acrond  aohition  of 
Bencf  •  cquatkm  inrtead  of  JmtiirU  if  &,<^,  #}  deaoica  a  atufaoe 
haniMMilc  of  dcgnc  «,  the 


i»  a  solution  of  the  ctjuation  r'r  f  v  ~  o. 

The  Bessera  functions  of  tlcgrcc  half  an  ixld  intecer  are  the  only 
oaea  idmh  aie  eapnsMble  ia  a  dend  iDrm  involving  no  traiw- 
cendeotal  fanttiaaa  other  than  dnenhtf  function*.  It  will  be 
abwrved  that  w  thh  caie  the  wmi^onvtcgeat  aetin  for  J«  booomctt 
a  finite  one  a*  the  espieMioaa  P,  Q  dieii  braak  off  after  a  finite 
numl>er  of  terms. 

JS.  Tkr  ZrriM  nf  Briid'i  Funr'.u"i$.  The  dftfrinination  of  the 
iwsilion  of  the  zero*  of  the  ReH^l  s  luni  tions,  and  the  \alii<>-.  of  (he 
arRumcnt  at  which  the)-  occur,  have  l>ccn  invesii^aud  \<\  llur«iiz 
{Matk.  Ann.  vol.  xxxiii.  ^  and  more  completely  by  H.  M.  Nlacrlonald 
iPtioe.  Land.  Math.  S<K.  vols.  xxix.,xxx.).  U  has  been  abown  that 
the  aem  of  j.(z).z*  are  all  real  and  aMoHated  with  the  singular 
piaint  at  infinity  when  n  is  real  and  >  —  1 ,  and  that  all  the  real  zeros 
of  J»(t)/l"  when  n  is  reiil  and  <  — l.and  not  an  iniecer.  are 
avioriated  with  the  essential  ^inpularily  at  infinity.  W  hen  w  is  a 
negative  intcjjer  —  m.  J,(:i  has.  in  addition,  im  real  «rii-.  n:- 
incident  at  the  origin.  When  n-— m— r.  m  iK-inR  a  iJOHti\e 
integer,  and  l>»>0,  has  a  finite  number  im  of  zeros  which 

are  not  associated  with  the  essential  singularitv.  If  n  is  real,  and 
starta  with  any  positive  value,  die  zeros  nearest'  the  origin  appraach 
it  as  a  dimini»he«.  two  of  them  icairhtne  it  when  n  =  —  i,  and  two 
more  reach  it  whene\-er  B  pa»se<  through  a  ncKativc  intexraK'alue; 
th.  -«'  7<  ros  then  become  compli  x  for  values  of  n  not  integral.  The 
zeros  of  J,(i),'r"  are  sefuiraicd  by  those  of  J„,i(:),'S",  one  zero  of 
the  latter,  and  one  only,  lie-,  tietueen  two  ri>n'ecuti\'c  zeros  of 
J.fs)  ':*.  When  n  i*  real  and  >-i.all  the  leros  ol  J,(t)/«»  are 
given  by  a  formufai  due  to  Stohet;  the  positive  aero  in  order  of 
magnitude  is  given  by 


•  }r(M+4Mi-i).    It  hai 


Ac. 

by  MafidonaM 


that  the  function  K.(i)  has  no  real  zeros  unless  n^ai  +  i  where  k 
»  an  integer,  when  it  has  one  real  Mgative  ami  and  tnat  K»(s) 
has  no  purely  imaginary  seros,  and  BO  icn  whuse  real  part  ia 
positive,  other  than  those  at  infinity.  When  i>m>o,  iC(s)  haa 
no  zeros  other  than  those  at  infinity,  when  a>N>i,it  has  one 
«-rn  ^dn-if  real  part  is  negative,  and  when  m  +  l>i«>»n  where  m 
i»  .in  5ntc^;iT.  there  arc  m  zeros  wMu'^'  real  parts  arc  nf>;.iiive. 
W  lien  n  i<  aci  iiitt-ijer.  K.(l)  has  n  zertis  with  negative  real  jwrt-. 

H).  Spherotdal  ifarmonics. — For  pncntial  problems  in  tt  hii  h  ihe 
boundary  i-  an  ellipsoid  of  revolution,  the  co  ordinates  to  be  uicd 
an  f .  S.  <}>  vvhcrt'  in  the  <  j>c  of  a  (jrolatc  spheroid 

I  =  cvr'  —  I  sin  9  cos     y  =  c  Vr*  —  I  sin  9  sin  ^,  fcr  cos  9, 

the    surfaces  r  =  r».  0  =  9t^  are  confocal  prolate  spheroids, 

confocal  hyperlniloids  of  rcvolu'ion,  and  plartes  pacing  through 
the  axis  of  re\olution.  We  may  suppose  r  to  range  from  i  to  x  , 
9  from  o  to  r,  and  ^  from  o  to  2w,  every  point  in  space  has  then 
unique  co-ordinates  r,  9,  ^ 
_  For  oblate  spheroids,  the  corresponding  coH)nlinate«  are  r,  0,  ^ 
given  by 

x-cVH+i  sin«cos«,  y*cVr'+i  sia9sin#,  s-cr cosf, 


O  <  r  <  10  ,  o  <  9  <  IT,  O  <  ^  <  Jir : 

these  may  be  ohtaincfl  from  those  for  the  prolate  spheroid  by  chang- 
ing <■  into  —  II  ,  •iml  r  int.)  If. 

Taking  the  c.if  of  the  prolate  spheroid,  Laplace's  equation 
becomes 

and  it  will  be  found  that  the  normal  solutions  are 

p:wip:(cos»);cos_. 

Q:(r)jQ:(ooaDjii«"* 
For  tile  apace  inside  a  bounding  aphcfoid  the  apprapriatc  noraul 
forms  are  V7i')K<f^>)^mt.  whcie  ».  M  are  porfilve  inttgata, 
and  for  tlie  external  space 

*       "  sm 

For  the  case  of  an  oblate  spheroid,  P,  l,<r),  Q7(<r},  take  the  place 

ofp:(r).<i!r(f). 

JO.  Toroidal  Function*. — For  potential  problems  connecte<l  »iih 
the  anchor-ring,  the  following  co-ordinaie-*  are  appropriate:  If 
.-\,  B  are  points  at  the  extremities  of  a  diameter  of  a  hxed  circle,  and 
P  is  any  point  in  the  plane  P.\B  which  is  perpendicular  to  the 
(^ne  of  the  fixed  cinle.  let  P  =  log(AP,  BP).  9-/,APB,  and  let 
^  be  the  angle  the  plane  APB  makes  with  a  fixed  plane  through  the 
axis  of  the  circle.  Let  8  be  rc»tricted  to  lie  tetwccn  — «-  and  w,  a 
ili-i  i)iitinuil\  in  its  value  arising  as  we  ims^  through  the  circle,  so 
tfiat  within  the  circumference  9  is  *  on  tnc  upper  sitic  of  the  circle, 
and  — von  the  lawer  aide; #  is  aero  m  the  plane  of  the  diclc  outside 
the  dreuntferenea:  p  may  have  any  value  hetween  — «e  and  ce,  and 
«any  value  between  o  and  3ir.  The  position  of  a  jxiint  i<  then  uniquely 
reprewntetJ  bv  the  co-ordinates  p,  0,  which  are  the  paranwtcra 
of  a  system  of  torrs  with  the  fixe<l  cinle  as  limirin;;  i  irrlr,  a  system 
of  IkiwIs  with  the  fixcfi  <  irrle  as  common  rim,  i\n>\  ,\  s\  -.'em  of  planes 
through  the  axis  of  the  tores.  If  x.  y.  t  arc  the  co-ordinates  of  a 
IKiint  refcrreil  to  axes,  two  <if  h  hich  x.  y  are  io  tlM  phUM of  the dfcfe 
and  the  thinl  along  its  .ixis,  we  hnd  that 

_    ti  sinh  p  a  ^inh  p     .  a  sin  > 

'  ~  cofrh  ^-  cos  9*^°'  *•  y  "  cosh  p— COS  t^"  *'  *"co«b  (»—«»•' 

where  a  is  the  radius  of  the  Ibud  ciirle. 
Laplace's  equation  re<luces  to 


siwura^^^h  p-cos  9).    It  can  be  shown  that  this 

the  functioM  Fr_|(codi  (t),  CC^deoA    ictitdred  for  the  potendel 

problems,  are  asaodated  Legendre's  functions  of  degree  a-),  half 
an  odd  integer,  of  integni  oraer  m,  and  of  argument  real  and  greater 
than  unity;  tlieae  are  known  as  toroidal  functions.   Kor  the  space 

external  to  a  boundary  tore  the  function  QiT-t^'^^'i^''  i>i  ^ 

uaed.  and  for  the  hneraal  apace  PT-fCcnh  p)- 
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The  following  expressions  may  be  given   for  the  toroidal 

«k    #        X    2  Ti*  cosh 

—mnb  p  coah  tp)*^  ooah  uiuim 

The  relations  between  function  for  thne  cooMCudve  valim  of 
the  degree  or  the  order  are 

am  oMh  <pP2.|(oodi#)>Oi-M+l)P*|<aidi  A 

-(•+«  -  i)pr.iCBpdi  p) = o 


—  '  n  —  rr,  —  1. 1 ,  n  f  m  +  i ' 


with  relations  idt-nlieal  in  form  for  the  iunilions  y^j(co»h  f). 
the  function  Qw-i(cosh  p)  b  — T*"**"*  Ln  the  torn 

°^*l^^^~*Wl»F(t. «  +  J.  «  + 1. 

which  is  uaeful  for  calculation  of  the  function  when  p  is  not  smalt. 
P«_}(co»h  p)  can  also  be  expreaaed  in  terms  o<  e-'  by  a  somewhat 
complicated  formula. 

31.  EMipsoidai  Harmonics. — In  order  to  treat  poiinliiil  iimbkni'- 
in  whirh  the  boundary  surface  is  an  i'1li|>s'iid,  l_imf'  !oi>k  a»  ci>- 
onlinatcH  the  [larameters  p.  >».  »  of  sy-tcni'i  of  canfocal  ellipsoids, 

hyperboloids  of  one  sheet,  and  of  two  sheets;  these  co-orainatc* 

 1  of  the  equation 

7+ii^p+iilF-«.  (»>*)! 

!  find  that 

»  ITF^*'  —  Iv7=F  


•&<>^S'^.  f^iffSl^,  and  ik>>«*2a 
We  find  fiwn  time  veluea  ofx,  y, » 

and  on  applying  the  fenctal  tfiflrfannadoo  of  Laplaoe'e  equation 
thet  equation  tH!rome!) 

<?=v  #V  a»v 

wiurc  {,  1),  f  arc  defined  by  the  formulae 

^"J .TTrpvpHrxs-  =  J ,  vTTFvFv* 

whkh  are  e<|uivalrnt  to 

p  =  Wmi{,  *,).>4  =  WnCK-*-n.       •.  =  ijn{ii,  t,'). 
where       *i'>  denote  the  tjuantitics  1— and  K  denotes 
the  oooplcte  elliptic  integral 


of  the  parameters  {,  v,  f  in  terms  of  p.  Mi  we  End  that  the  equation 
atiified  hy  £W  becMMa 

+!(*»+**)/>-»(«»+ |)<^EW -o. 

and  EOi),  E(r)  satisfy  equations  in  it,  »  respectively  of  identically 
the  Nil  me  form;  thi»  e<|uation  is  known  as  Lamp's  equation. 

If  n  be  taken  to  be  a  jxjsitive  integer,  it  can  \k  shown  that  it 
is  [jossitik-  in  jri-|-i  »,\>^  so  to  dcti-rminf  p  that  the  e<|u,nion  in 
E(p)  is  iiatisfied  by  an  algebraical  function  d  degree  n,  rational  in 
P.  V(p^-**).  VCp*-**),  'Ilie  functions  so  determined  art  called 
i^tn^  s  functions,  and  the  211  +  1  functions  of  degree  11  are  of  ooe 
of  the  four  forms. 

K(p)  =  <kp'  +  aip'~'  +  .  .  ., 

L0>)  -V7^(a.'p"-«4-«'u»^'+    .  ), 

M W  -  V?=PUk*  p^  +  a'l      +  . . .). 

-  V?=P  V7=lPW"*^+^"'#^+-  •  •)• 

These  are  the  fow  classes  of  Lamp's  functions  of  degree  n ;  of  the 
funaions  K  there  are  \-\-\n,  or  )(n+i),  according  as  n  is  even 
or  odd:  of  each  of  the  functions  L,  M,  there  are  or  i(n  —  1 ),  and 
of  the  functions  N.  there  arc  \h,  or  + 

The  normal  forms  of  solution  of  l.aptaoe'8  equation,  applicable 
to  the  space  inside  the  rllins-jid.  are  the  a«  +  l  products  E  (p)  K(>) 
E(r).  It  can  be  shown  that  the  2n  +  \  values  of  p  arc  real  and 
unequal. 

It  can  be  shown  that,  subject  to  certain  restrictions,  a  function 
of  ji  and  *,  atbitsaiUy  given  over  the  aBrfaoe  of  the  elUmoid 
can  be  eicpWBd  as  the  hub  of  (mduela  of  Lamt'a  lunctiom  of 
»>  and  n  ia  the  fonn 


as  SOft 

the  potential  functtoB  for  the  ipnee  imfale  the  dHpnid.  which  has 
the  arfaitnrily  givea  value  over  the  aurface  of  the  cJlipsoid,  is 
oonaequendy 


1 


It  can  now  be  ahown  that  Laphce'e  rqaation  it  atiificd  by  the 

product  EU)EOi)EO>)t  when  £(•)  eatiiieB  the  differential  equation 

ud  EOi)«  £(»)  satisfy  theeqnatJona 

I II  nad  p  m  nrhitniy  oonitnata.  On  eubatitudng  the  values 


It  can  be  ahowa  that  a 
F.(p)  whefo 

this  function  F.fp)  vanislicsat  infinity  as  p~*~'.  and  is  therefore  adapted 
to  the  space  outride  the  bounding  uliuaotd.  The  external  potentiel 
which  has  at  the  surface  p^pi.  the  valtie 

32.  lliilory  and  Littrature. — The  first  investigator  in  thi-  subject 
W.1S  LeKt'ndrc,  who  introduced  the  functions  known  by  his  name, 
and  ut  present  also  called  zonal  surface  harmonics;  he  applied 
them  to  the  flcti  rmuiaiion  of  the  altrai  lions  of  solids  of  n  viiliiliou. 
Le^endre's  in'.  i--tii.,alioiih  arc  contained  in  a  memoir  of  the  PailS 
.'\<'a<lemy,  ^ur  i  atiractton  da  sohirouUs,  published  in  17^5,  and  in  a 
memoir  pubUdMd  by  the  Aoaaeniy  in  1797,  Rtdrntku  mr  la  /tewv 
d*s  pianmti  hii  investigationt  are  collected  in  hia  Esmkn.  and  la 
his  Traitt  ies  Jtmeiimu  diipliques.  The  potential  function  was 
_  introduced  by  Laplace,  who  also  first  obiaioiif  tlir  equation  which 
j  hears  his  name:  he  applied  spherical  surface  harmonics  to  the 
determinati<in  of  the  ixiicriti.il  of  a  nearly  spherical  solid,  in  his 
metnoir,  Throne  dfs  allraclions  des  spkiroides  el  dt  la  figure  dft 
planrln.  published  by  the  I'aris  .-\cademy  in  1 785.  Laplace  was 
the  first  to  consider  the  functions  of  two  angles,  which  functions 
ha\'e  conseauently  been  known  a*  Laplace's  functions:  his  investi- 
gations on  tnoe  functions  arc  given  in  the  Mfcantque  ciUste,  tome  ii. 
Uvre  iit.,  tome  v.  livre  xi.,  and  in  the  supplement  to  vol.  v.  The 
notation  P"'  was  introduced  by  Dirichlet  (see  Crellc's  Jourmtl,  vol. 
xvii.,  "  sur  Ics  series  dont  le  tcrmc  K'-nfral  depend  de  deux  angles  " 
&c,;  sec  airo  his  memoir.  "  I  clx-r  cincri  ricucii  .AoMlruck  7iir  Bc-tini- 
mung  der  CHchtigkcit  einer  uncndlicii  diinncn  Kugclschale,"  in  the 
Ahkartdlunffm  of  the  Berlin  Academy,  i8so).  The  nnae  "  lbi|cl> 
funriionen  was  introduced  bv  Gauss  (see  CaOieki  Worht,  vL 
f>4H).  A  direct  investigation  of  the  expression  for  the  rtviprocal 
of  the  ilistance  lietwecn  two  iioints  in  spherical  surface  harmonica 
was  given  by  J,acohi  (Crelle's  Journal,  vol.  xx>-i.,  see  also  vol.  xxxii,). 
The  functions  of  the  second  kind  were  first  intnxlucecl  by  Heine 
{s<rc  his  "  Theoric  der  .Xn/ichung  pines  Ellinsoides."  C  relle  s  Journal, 
vol.  xlii.,  1851).  The  atx>ve-mcntione<l  investigators  enii>lo\eii 
almost  entirely  polar  co-ordinates;  the  use  of  Cartesian  co-ordinate* 
lor  the  ripwiion  of  epherical  hnramniea  was  intradaced  b»  Kelvia 
in  hb  theoiy  of  the  oqullilMrhifli  of  an  Blaetie  apherfeal  ehdl  (aee 


Digitized  by  Google 


SPHEROID— SPPIERULITES 


66 1 


PM.  Trans.  Roy.  Soc..  1862).  and  also  independently  by  Clcbmh 
{see  his  paper,  "  Ucbcr  die  Reflexion  an  einer  Kugelflarhe,"  I'rpllc's 
Journal,  vol.  Ixi..  The  general  theory  of  spherical  harmonics 

of  unrestricted  dejjTi-L-,  order  Lind  argument  ha*  been  treated  by  Ilub- 
aon  (Phil.  7>anj.,  1H96) ;  sec  also  a  paper  by  Barnes  in  the  Quar.  Journ. 
Mmt.  S9t  9Z*  (unctioM  which  bear  the  mine  of  Beaael 
mre  fint  utrodtioed  by  Fourier  in  hia  inveadmtions  on  the  con- 
diKtion  of  heat  {see  his  Thiork  analytiqu*  de  ia  chaUtur,  1823]:  they 
were  emplnyod  by  Bessel  in  the  thetny  of  planetary  motion  (see 
ihe  Abhandlun%rn  of  the  ficrlin  Academy,  1824).  The  functiorn  which 
arc  now  known  .1.-  !'<  >s<"l  s  (unctions  <jf  dc>;rcc  half  an  odd  integer 
were  employed  by  Puisson  in  the  theory  of  the  conduction  of  heat  in 
a aoBd  ipherical  body  (see  the  Joum. « PieaUpriyt.,  1823.  cah.  19). 
The  toroidal  functions  were  introduced  by  C.  Neumann  {Theorie 
der  EUktrUildti-  und  Wdrmeverlheilunii  in  einem  Ringe,  Halle. 
1864),  and  independently  by  Hicks  {Phtl.  Trans.  Roy.  Soc., 
The  ellipsoidal  harrminics  were  first  investi(;ated  by  l-ani<>  in  ron- 
MCtion  with  the  st.itiunan,  motion  of  heat  in  an  c!lips<)i<lal  bo<ly 
(sec  Liouvillc's  Joiimiit.  iR^r),  pt.  iv.  The  exliriial  I'llipviidal 
harmonics  were  intrwlurcd  I  y  Liouville  and  Heine  (stc  Liinmllc's 
Journal,  vol.  x.,  and  Crelle's  Journal,  vol.  xxix.).  The  ellipMiidal  har- 
aiink*  haw  bain  coiiihfand  h  expreaied  in  CancHnn  co-ordinate* 
bv  Gram  (we  Catteekd  Wwks),  by  Ferrers  (tee  his  treatise),  and  by 
W.  D.  Niven(PkiI.  Trans.  Roy.  Soc,  1892).  A  method  of  representing 
eltipBoidal  harmonies  in  a  form  adapted  for  artuat  use  in  ceri.iin  iihysi- 
cal  problems  has  been  developed  by  G.  11.  Darwin  (Phil.  Trans., 
vol.  i')7) 

The  following  treatises  may  l>c  consulted:  Heine,  Theorie  der 
Kuielfurutiontn  (2nd  e<l.,  1878,  vol.  i.;_  1881,  vol.  ii.);  this  treatise 
gives  much  information  as  to  the  history  and  literature  of  the 
■object;  Ferren,  Spherical  Harmonics  (Cambridge,  iftKi);  Tod- 
hunter,  The  Fmutions  of  Laplace,  Ijxmi  and  Bessel  (Cambridge, 
•  875);  Thoms*)n  and  Tait,  Natural  Phthsophy  (18705,  -'Xpp.  B; 
Hacnlrschel,  Ki-iiui  iion  der  I'otentialfleichune  auf  (.fuiiknltthe  Differ- 
entinhleichunfrn  (BcTlin,  1893);  F.  Nciim.inn,  Brtlrdpe  zur  Theorie 
der  K  -uii-i'unctwtun  llx^ipiig,  I878) ;  I  .  N<  uiii.inn,  Thi-nne  I'.rr  B/'^jrl'- 
sch*n  Functtonen  (Leipzig,  1867);  Ueber  du  nach  Kreis-,Ku[el-  und 
Cylinder-Junetitim  hrliairntnim  MHtmtkihm§iin  (Leipzig,  1881); 
Lommel.  Sludiem  flwr  il§  Bautidum  nrndimeit  (Leipzig.  1868): 
Mathieu.  Cours  de  physique  wiaAimaHque  (Paris,  1873);  Porkels, 
Veber  die  parltelle  DiffeTtntuMtidutmt  ^u^k'u^Q  (Berlin,  I8<)l); 
B/W  hct  ,  r  Vr  dif  Ht'thenentmaulumtiem  der  Potentialtheorit  (I.fii>ri>;, 
18941;  '  111  !  Mathews,  Treoiist  Bessefs  Functions: 
Serir  ./i  h'ourirr  e  iilire  rappresenlosione  .  .  .  (Pisa,  1880):  Graf  and 
(iiihlcr,  Einlrituni'  in  cfi>  Theorie  der  BtsstPxhem  Functionen 
(Bcme,  lb9«) ;  .\iel!i«:n.  Handbuch  der  Theorie  der  CjtindtHunklionen 
(LdOBgi  1904) ;  Whiltakcr,/!  Courie  of  Modem  Analysis  ifZarnhnAKe, 
nos):  n.  Weber,  Die  pariiellen  Pt fferentiol^eickungfn  der  Physik 
CBfenwa.  iww);  W.  £.  Byeriy,  Pmuut's  Stm*  ontf  SpkeritaL  Cytin- 
MmI      E^lsuita  Smmmia  (Boitoa.  1893).     ^Ov.  H.) 


If,  like  a  sphercl,  a  solid  resetn- 


SPHEROTD  (Or. 

bling,  but  not  identical  with,  a  sphere  in  sha|K'.  In  geometry, 
the  word  is  confined  to  the  fifiures  >;cnerale<i  by  an  ellijwe 
revolving  about  a  diameter.  If  tlie  axis  of  revolution  be  the 
major  axis  of  the  ellipse,  the  spheroid  is  "  prolate  ";  If  die  aiinor 

axis,  "  oblate      if  any  other,  "  univers.il." 

If  the  generating  ellipse  has  for  its  equation  x'/aM  yy''' ■•  i,  and 
revolves  about  the  major  axis.  ijt.  the  axi»  of  «,  the  volume  of  the 
aalid  generated  ia  and  its  stnface  ia  iw\V-\-(able)  ain-V|, 

where  e  denotes  the  eccentricity.  If  the  curve  revolve  about 
the  minor  axis,  the  volume  is  frd'b.  and  the  surface  isv|2a'-|- 
l^'e)  lox  (I  —f)\.  The  fiRure  of  the  ciirth  is  frequently  referred 

tn  a^  an  ohlatr  sphcmid;  this,  however,  is  hardly  corrirt,  (or  thr 
gcoid  has  thre«  unequal  axes.  Tlie  C  artesian  equation  to  a  Bpheroid 
aMumes  the  forms  x*/a*+(v*-f-x^)/t>'Ki,  for  the  prolate,  and 
(jc«-|-^)/o»-|-y»/6»  =  i.  for  the  oblate,  the  origin  being  the  centre  and 
the  co-ordinate  axes  the  axes  of  the  original  ellipae,  x'/o'+>*;6'»  i, 
and  the  line  perpendicular  to  the  plane  containing  them. 

In  physics,  the  term  "  "phcroidal  st.ite  "  is  given  to  the  following 
phcnoiiiciiriii-  If  driip-,  of  .1  lujuid  be  plased  on  a  highly  heated 
aurface,  for  example,  the  top  of  a  st<ivf.  thf  liquid  forms  a  nunil>er 
of  tremulous  globules  which  continually  circulate  internally.  There 
ia  no  visible  boiling,  although  the  glol>ulc  diminishes  slowly  in  size. 
The  theocy  <rf  the  experiment  is  that  the  iiiiuid  ia  MinouiKHd  by  an 


:  envdoiie  of  its  vapour  which  acts,  as  it  were,  aa  a  cumion 
ncventing  actual  contact  of  the  drop  with  the  plate.  On  the 
brination  of  a  similar  protective  cushion  of  vapour  depends  the 
linmnnity  of  sttch  expenmcata  as  plunging  a  hand  into  a  bath  of 


SPHBROMETER  (Gr.  cr^Tpa  ,  a  sphere,  fikrpov,  a  ineasure), 
an  instrument  for  the  precise  measurement  of  the  radius  of  a 
sjiherc  or  the  ihicknes;;  of  a  thin  plate.  The  usual  form  consists 
of  a  fine  screw  moving  in  a  nut  carried  on  the  centre  of  a  sm.-ill 
three-legged  table;  the  feet  fbrmiBr  the  reitioes  ef  w  eqaOatcral 
tnangle  (see  figiue). 


The  lower  end  of  the  screw  and  those  of  the  table  IcgS  STS  fiady 
ta|>ered  and  terminate  in  hemisphereit  80  tlwtcacil  fCitaoa  •  poitt. 

If  the  screw  has  two  turns  of  the 
ihn.ul  ii>  (hr  iiiiHiiiKirc  the  head 
is  usually  divide<l  into  500  equal 
parts,  ao  that  diffcreBoeB  al  »odi 
millimetre  may  be  mcasuradwithovt 
using  a  vernier.  A  lens,  however, 
may  be  fitted,  in  order  to  magnify 
the  HT.'de  divinions.  A  vertical 
scale  fa.-,tcnc<l  to  the  table  indicates 
the  nunilier  of  wliole  turns  of  the 
screw  and  serves  as  .in  index  for 
reading  the  divisions  on  the  head. 
In  order  to  measure  the  thickness 
of  a  plate  the  instrument  is  placed 
on  a  perfectly  level  plane  surface 
and  the  5<  rcw  turned  until  the  point 
just  tiiiKhi's;  tlic-  ev.irt  instant 
when  it  docs  is  dchni-d  by  a 
sudden  diminution  of  resistance 


The  divided  head  aitd  scale 
are  read:  the  screw  is  raised ;  the 
thin  plate  slipped  under  it ;  and  the 

process  is  repeated.   The  rlifTerence 
iM-twec-n    the    twtj   rcadiiif;^  ^ivcs 
the  rffpiircd  thickness.    A  contact- 
lc\LT,   delicate  level   or  electric- 
attached  to  the  sphcrometer  in  order  to  indicate  the  moment  of 
touching  more  precisely  than  is  poisil>le  by  tlia  aansa  of  tondk  To 
measure  the  radius  of  a  sphere — e.g.  the  curvature  of  a  tcna— the 


contact   arrangement    m.iy  he 


sphcrometer  is  levelled  and  read,  then  placed  on  the  sphere,  adjusted 
until  the  four  points  txert  exp.al  pressure,  and  read  again.  The 

diflerence  );ive»  the  thickness  of  that  portion  of  the  sphere  cut  o(T 
by  a  plane  |>.iN-.inK  through  the  three  feet.  Callinv;  ihii  distance 
h,  and  the  ili-tarue  l>rtween  the  ft«t  a,  the  radius  R  ia  given  by 
the  formula  R  ^  (ij'+3A'),'6A, 

SPHERUUTES  (Gr.  a^cHfio,  spheie,  Wat,  atone),  ia  petiolofjr 
small  rounded  bodiea  tvliich  oomnwnljr  occur  in  vitreous  igneous 
rock*.  Tbgr  are  often  visiUe  bi  apcdmeiiB  of  obsidiao,  pttdi- 
atone  and  Ayoiite  as  globules  about  the  size  of  millet  seed  or 

rice  grain,  with  a  duller  lustre  than  the  surrounding  gla.ssy  base 
of  the  rt>ck,  and  when  they  are  examined  with  a  lens  they  prove 
to  h.ive  a  radiate  fibrous  structure.  Under  the  r.  ii  uru <if ic  (lie 
sphcrulitcs  arc  of  circular  outline  and  arc  composed  of  tliin 
divergent  fibres,  which  are  crystjUline  and  react  on  polarized 
light.  Between  crossed  nicols  a  black  croos  appears  in  the  q>heni- 
lite;  its  axes  are  usually  perpendicular  to  one  another  and  ptnllel 
to  the  croaied  wires;  as  the  stage  Is  rotated  the  cross  rcoialns 
steady;  between  the  black  ams  there  are  four  bri^t  aecten. 
This  shows  that  the  qdiandite  consists  of  radiate,  doubly 
refracting  fibres  which  have  a  straight  extinction;  the  arms  of  the 
lila<  k  rr'is'i  ri.rrcspoiid  tu  tliose  fibres  which  arc  e  ,tinpi.islied. 
I'hc  aggregate  is  too  luic  grained  for  us  to  (ictcrmuic  directly  of 
what  minerals  it  is  conifiosed. 

Spherulites  are  commonest  in  acid  glassy  rocks  like  those 
above  mentioned,  but  they  occur  also  in  basic  glasses  such  as 
tachylytc.  Sometimes  they  compose  the  whole  mass;  more 
usually  they  arc  surrounded  by  a  glassy  or  felsitic  base.  When 
obsidians  are  devitrified  the  spherulites  are  often  tnceabk, 
thou^  they  may  be  more  or  less  completely  recrystdliied  or 
silicified.  In  the  centre  of  a  spherulite  there  may  be  a  crystal 
(«•.<.  quartz  or  felspar)  or  sometimes  a  cavity.  Occasionally 
spherulites  have  :.ii\:v^  of  i1i!Tcrciil  colours,  and  while  most 
frc(iuenlly  spheriial  they  may  be  polygonal,  or  irregular  in 
outline.  In  some  New  Zealand  rh\olitc-s  llie  spherulites  send 
branching  "  ccrvicom  "  processes  (like  stags'  hums)  outwards 
through  the  surrounding  glass  of  (he  rock.  I'hc  name  axieKtca 
is  |aven  to  Itmg,  elliptical  or  band-like  sphcrulitcs. 

Occasioiially  spherulites  are  met  with  which  are  half  an  tndl 
or  more  In  dtemeter.  If  the  rock  be  pounded  up  fragments  ef 
these  can  be  picked  out  by  hand  and  subjected  to  analysb,  and 
it  is  found  that  from  their  compositira  they  may  be  regarded 
as  a  mixture  of  quartz  and  acid  felspar.  IHrect  microscopic 
evidence  as  to  the  presence  of  these  minerals  is  rarely  obtainable. 
Some  authors  describe  spherulites  as  consisting  of  fclsite  or 
microfelsite,  which  also  is  suppoasd  to  be  •  ayptoayBtalline 
quaitsofelapathic  substance. 
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Very  large  and  cavernous  sphcrulites  have  been  called  litho- 
pkyiOf  ',  ihcy  arc  found  in  <ilj!.i<lia!i5  al  Lipari,  the  Yellowstone 
Park,  &c.  The  characleriilic  r.uJiiite  ribrous  strurturc  is  usually 
couspicuou-s,  but  the  libres  arc  inicrrupLi-d  by  cavilics  which  arc 
often  arranged  as  to  give  the  spheruhle  a  resemblance  to  a  rose- 
bud with  folded  petals  separated  by  arching  inicrsjwiccs.  Sonx- 
ol  these  Ulhophysac  arc  an  inch  or  more  in  diameter.  In  the 
oyiUillization  of  a  glass  there  must  be  contraction,  and  it  is 
supposed  that  thus  the  concentric  cavities  arise.  The  steam 
and  other  vapours  in  the  magma  would  fill  these  eniMy  spaces 
tad  curt  a  powerful  mineraliang  acttoa  on  the  warm  rock. 
The  pceKBce  of  fanet,  tridymite,  fayalite  and  other  minerals, 
v«y  »biioaiMl  in  diyolites  in  ilieae  cavitiea,  in  the  Utbophyne 
JaaecouBted  farm  this  way.  Thefibieiof  thewooaiseapheralitcs 
are  often  brood  and  teem  to  belong  to  alkali  felspar  (sanidine  or 
anorthodaae)  embedded  !n  tridymite  and  glass;  by  analogy  it  is 
often  inferred  that  the  extremely  tcntMoa  fimt  of  Oldinaiy 
spherulites  have  the  same  composition. 

.^rtifiii.il  k'"-->^  '.vhich  has  not  the  right  composition,  or  is 
retained  for  iiwi  Umg  a  time  in  a  furnace,  sometimes  rr>'slalli7.cs, 
and  LOtUaiii^  'j;ilii  rulites  which  m.iy  be  as  large  as  a  marble. 
As  the  gl.a.ss  h.xs  little  similarity  in  chemical  composition  to 
volcanic  obsidians  these  splierulius  when  analysed  throw  little 
light  on  the  mineral  nature  of  spherulites  in  rocks.  They  show, 
however  that  in  viscous  scmi-soUd  glasses  near  their  fusion  point 
crystallization  tends  to  originate  at  certain  centres  and  to  spread 
outwards,  producing  spbeniUtic  sinictures.  Many  salts  and 
otsanic  substances  exhibit  the  araie  tendeBcy,  yidding  beautiful 
spherullte  crystalUzatkins  when  mched  and  cooled  rqwSy  on  a 
microscopic  fdide. 

There  are  many  structures  !n  rocks  which  are  allied  to  spherutttes 
aad  uaually  grouped  with  them,  though  probably  thinr  are  not 
csactly  of  the  same  nature.   Some  arc  moN  vitreous._  while  others 

arc  more  ^wrtectly  cr>'»ialline  th.in  the  true  sphcruiites.  Of  the 
former  wc  mention  the  doubly  ri  frai  tioi;  glassy  spheroids  common 
in  rh\olitcs  and  obsidians.  They  differ  in  no  respect  from  the 
•urrounding  hyaKna  faosa  in  ORluiary  li^ht,  but  bctwesn  croised 
nicols  appear  as  rounded  boiBes  faintly  lighted,  whh  a  black  cross 
like  that  of  tin-  spherulites.  They  arc  portions  of  the  glass  which 
•re  in  a  state  i;(  <  niiiiri  s-iun  or  strain  and  hence  no  longer  isotroinc. 
In  K''l''<iiti.  iillulnitl  .i!ul  .artificial  glaaoea  similar  appcaiancca  are 
o.  rw.iMi,.,iu  '-^'.'ii.  ( h'ai,  I'NiH'cially  the  wiety  knom  an  hgnaHte, 

exhibits  the  same  uhcnonienoii. 

In  the  group  <ii  porphyries  known  as  gTanoph)Tcs  cr>-stals  of 
quartz  and  felspar  occur  surrounded  by  a  ground-mass  which  has  a 
radiate  fibrous  or  sphcrulitic  rtnicture.  The  fibre^i  consist  of  quitrtz 
and  felsi>ar,  usually  in  graphic  iritergrowth  over  cnn^idi  rable  areas, 
and  often  sufTtcicntly  coarse  to  t>c  easily  distinguishable  by  means  of 
the  niicroiico(ie.  Often  the  quanz  or  the  felspar  of  the  spherulite 
extinguishes  )<imultaneo(i!«K'  with  a  crystal  of  cither  of  these  minerals 
lying  in  the  centre  of  the  ajstgrcgate.  Exactly  what  the  relationships 
cSf  the  spherulites  arc  to  those  of  the  obsidians  has  never  been 
cleared  up:  they  arc  probably  analogous  gr.^wtlis  but  not  identical. 
The  name  gninosphcres  has  tHt-:i  t;i\<'n  tn  theM-  .\nothcr 
group  of  radiate  fibrous  growths  resembling  spherulites  in  miiny 
respects  oonMsts  of  minute  feathery  cryatali  apwiadlng  outwards 
throuch  a  fine  grained  or  glassy  rock.  In  the  miantes  tfiere  are 
■tnig^t  or  feathery  felspar  cfyauk  (usually  oBgochap)  forming  pale 
coloured  spherulites,  a  quarter  to  half  an  inch  in  diameter.  The 
easie  rocks  often  contain  similar  aggregates  of  plumose  skeleton 
crystals  of  augite.  Many  volcanic  r.x  ks  have  small  Uith  sha]H  d 
crystals  of  fe^iar  or  augite  diverging  from  a  common  centre.  To 
tOstionish  these  tadiiite  csyital  groupa  from  the  ciyptocryMalline 
■pheruhtes  they  have  been  calhd  sphaerocrystals.  The>-  are  com- 
monest in  those  rocks  which  nmtain  a  fine  ground-mass  and  have 
been  rapidly  consolidated-  St<-ll.ite  t;rou]iings  arc  (rtT|ucnt  also 
in  "lecond.irv  minerals,  being  very  charjicti-nsiic  i>f  natroliic.  chlorite 
and  cliali  riiimy ;  often  the  compijr.cnt  pri'^ms  are  ver\'  uarniw  and 
regularly  arrangeii  so  that  in  micruscopic  ^citiuns  they  vSw  a  bl,i(-k 
cross  exactly  like  that  ol  the  »x>hcrulite».  U       I"  ) 

SPHINX  (Gr,  ottii-i^uv,  to  draw  light,  sinice;^i'i,  the  Creek 
name  for  a  compound  creature  with  lion's  Ixxly  and  human 
head.  The  Greek  sphirut  had  wings  and  female  bust,  and  the 
male  sphinx  of  Egypt  (wingless)  is  distinguished  as  "  anilm 
qihinx  "  by  Herodotus.  The  type  perhaps  originated  in  £g>  pt . 
where  figures  of  gods  with  human  bodies  and  animal  heads,  aitd 
compound  animjil  forms  like  the  gryphon  were  numerous  from 
very  early  times.  The  sphinx,  however,  is  a  perfectly  clear  and 
wcU-ddiiud  type  there,  and  is  uaually  iccumbent.  The  most 


celebrated  example  is  the  Great  Sphinx  of  Giza,  189  ft.  long,  a 
rock  carved  into  this  shape,  and  from  its  situation  likely  to  be  a 
work  of  the  IN'th  Dynasty.  The  [laltern  of  the  wig-lappets  has 
been  quoted  to  pr.jvc  ih.a  it  datcj  Irurn  the  Xllth  Dynasty, 
but  it  i-1  said  that  the  [Mculiar  disposition  of  the  uracus  on 
its  forehead  agrec-s  with  that  in  the  earliest  sculptures.  The 
face  looks  out  due  eastward  from  the  pyramid  field  over  the 
Nile  valley,  and,  according  to  the  inscriptions  of  the  XVLQth 
Dynasty  in  the  shrine  between  the  paws,  It  represented  the  sun- 
god  Harmachis.  Sphinxes  of  granite,  &c.,  occur  of  the  XUtb 
Dynasty  and  later.  A  pair  from  Tanis  arc  attributed  by  Flinders 
Petrie  to  Pcpi  I.  of  the  Vltb  Dynasty,  llie  heads  of  the  tskSUKBt 
an  royal  portnits,  and  aniMimM^  they  areiatended  to  repnaeat 
the  power  of  the  niyihif  PhiiMh.  The  Utg  ■»  s  spUmt,  id 
certain  religious  scenes,  makes  offerings  to  deities;  and  daewbere 
heteanUscocniicehipieces.  bi  the  Saite  period  accordingly  the 
figure  of  the  sphinx  was  used  as  a  hicroglv-ph  for  ntb,  "  master," 
"  lord."  Rectimbent  sphinxes  were  especially  used  in  pairs  to 
guard  the  approach  to  a  temple,  and  it  may  be  conjectured 
that  the  Great  Sphinx  was  sculptiued  at  Giza  to  guard  the 
entrance  of  the  Nile  vaUqr.  Theaaneof  theqihiiizlBEigyptiaa 

was  Hu. 

The  gn  at  ; en.] ;le  avenues  at  Thrlics  arc  lined  with  recumbent 
rams,  true  sphiiiAct.  (a  few  late  instances),  and  with  the  so-called 
criosphinxcs  or  ram-sphinxes,  having  lion  bodies  and  heads  of 
the  sacred  animal  of  Ammoo.  A  falcon-headed  sphinx  wu 
dedicated  to  Harmachis  in  the  teiqple  of  Abu  Simbel,  and  h 
occasionally  found  in  sculptures  repKaentii^  the  king  aa  Honn, 
or  Mont,  the  war-god.  It  is  distingniduble  fron  the  yyplw 
only  by  the  absence  of  wings. 

W.  M.  F.  PWrie.  IlisUtry  of  Egypt  from  Ihe  Eartiesl^JlmtS  Is  He 
XVlth  Dynasty,  p.  51,  &c,;  L.  flonhardt,  "  Das  Alter  dor  grossen 
S]iliiii.\."  in  Sitzuns^sbfric  hlf  cl  the  Il4  rlin  .Academy  l  lSi);  !,  p.  752. 
Baedeker's  I'-iyf'' '■  l''i'-«'  d'  Avcnnc-,.  Jl:;!nirf  df  I'arl  t  gyplxm  (Paris, 
187K),  vol.  ii.  p!.  :"'!,  3.5,  text.  p[.  415  4H1.  (F.  Ll.  G.) 

From  EgyiJt  the  figure  of  the  sphinx  p.issed  to  Assyria,  where 
it  appears  with  a  bearded  male  head  on  rylinden;  the  female 
sphinx,  lying  down  and  furnished  with  wings,  is  first  found 
in  the  palace  of  Esar-haddon  (7th  cent.  B.C.).  Sphinxes  have 
been  found  in  Phoenicia,  one  at  least  being  winged  and  fi«irtt«tT 
beuded.  They  are  copies  of  the  Egyptian,  both  in  iniB  nad 
posture,  wearing  the  pebent  and  the  usneua,  but  diilfngulihtd 
by  having  the  Assyrian  wiogs.  TliesphiuiioooiraaaoBPettiaB 
gems,  and  the  reprfsmtafiani  are  faiely  eaacttted.  On  a  Persian 
intaglio  are  two  sphbizes  face  to  fiice,  cadi  woiring  a  tiara  and 
guarding  a  sacred  plant  which  is  seen  between  them;  but  the 
sphinx,  whether  of  the  Egyptian  or  the  .Assyrian  type,  is  not 
found  in  Persian  sculptures  (Pcrrot  and  Chipiez.  Ifhli.r\  ,,f 
Art  in  Persia,  Eng.  trans.,  I>ondon,  iSoi).  In  Asia  Minor  the 
oldest  examples  are  the  "  Ilittitc  "  sphinxes  of  Euyuk.  They 
are  Egyiilian  sphinxes  treatetl  in  the  .-VKsyrian  style.  They  are 
not  recuiiiljcnt ,  aiirl  the  hair  ::.lliiig  from  the  head  is  curled,  not 
straight,  .is  in  the  true  Egjptian  sphinx.  .\n  ancient  female 
sphinx,  but  wingless,  stands  on  the  sacred  road  near  Miletus. 
Sphinxes  of  the  usual  Grrek  type  are  represented  seated  on  each 
side  of  two  <lo<irkea\'s  in  .m  ancient  frieze  found  by  Sir  Chailet 
Fellowcs  at  Xanthus  in  Lycia,  and  now  in  the  British  MuseuBB. 
The  aune  type  appears  on  the  early  sculptures  of  the  half-Gtecfc, 
half-Oriental  temple  at  Ahus.  In  the  cariy  art  of  Cypraa  the 
half-way  house  between  Asta  and  Greece  iphiwwofthis  type 
are  not  uncommon.  On  theother  band,  on  agenof  Vhoenidan 
style  found  at  Curium  in  Cyprus  there  appear  two  male  (bearded) 
sphinxes,  with  the  tree  of  life  between  them.  With  regard  to 
(ireece  proper,  in  the  third  tomb  on  the  acropolis  of  Mycenae 
were  found  six  small  golden  sphinxes;  they  are  beardless,  but 
the  sex  is  doubtful.  The  bust  is  not  that  of  a  woman,  though 
the  hea'l  ami  lace  are  disliiKtly  feif.iiiine.  \  shallow  cap  covers 
the  head,  and  from  the  middle  ol  it  there  is  alw.iys  a  sort  of  tail 
or  plume,  blown  hark  by  the  wind.  It  is  curious  that,  though 
the  sphinx  f.is  .also  the  gryphon)  were  thus  common  in  the 
Mycenaean  iH'rio<l.  the  words  <r(jKT{  and  7piV  do  not  occur  in 
Homer.  Helbig  suggested  that  the  word  stof  (dog),  which  is 
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comected  with  the  aphinz  ia  the  tragcdiiuiB,  «m  ined  by  Homer 
for  the  aphinx,  bat  tUt  theocy  htt  not  met  with  fmenl  accep- 
tance. In  the  andent  tonb  disoov«nd  &i  1877  at  Spata  near 
Alhena  (which  represents  a  kindred  bat  somewhat  kter  art  than 

the  tombs  at  Jl\  cen.'.c:  were  found  female  wnngcd  sphinxes 
carved  in  ivory  or  bunv.  Sphinxes  on  glass  plates  have  l>cen 
found  in  gravi-i.  at  C'aniirus  in  Rhodis  ami  on  golf)  plates  in 
Crimean  graves.  Spliinxes  were  rcpnsenltd  on  the  throne  of 
Apollo  at  Ani>xlae  und  on  the  metopes  at  Selinus;  in  the  be-st 
period  of  Greek  art  a  sphinx  was  sculptured  on  the  helmet  of  the 
itatuc  of  Athena  in  the  Parthenon  at  Athens;  and  sphinxes 
caxryiag  off  chiUren  were  sculptured  on  the  front  feet  of  the 
tfaraneofZeusatOlytiapte*  Him  ia  abo  an  Athenian  vase  from 
Capua  in  the  fgnn  of  a  ipUBS  painted  wUle.  It  is  niaged,  and 
tiie  face  ii  smooth  and  ddlcate  fai  oontottr.  Thoiigh  Greek 
•phinzes  arc  in  general  winged,  there  have  been  found  in  Boeoiia 
terra-cotia  n^ures  of  wingless  sphinxes.  Roman  sphinxes  of  a 
late  [>eriod  have  sometimes  a  man's,  sometimes  a  woman's 
head  with  an  asp  on  the  forehead.  An  indefinable  man-lion 
{nara  sinJui)  represents  the  fourth  avaiar  of  the  Indian  Vialinu, 
and  ii  found  also  among  the  Tibetans. 

In  Greek  mythology  the  most  famous  sphinx  was  that  of 
ThelMS  in  fioeotia,  first  mentioned  by  Uesiod  {Theog.  326), 
whacsOiberthedattBltteref  OrthttsandChimacTa.  According 
to  ApoDonhis  (iiL  5,  8),  die  was  the  daughter  of  Typhon  and 
Echidna,  and  had  the  face  of  a  woman,  the  feet  and  tail  of  a  lion 
and  the  wings  of  a  bird.  She  dwelt  a;  the  south-east  corner  of 
Lake  Copais  on  a  bald  rocky  mountain  called  I'hicium  (mo<l. 
Faga!jj,  wliich  was  derived  from  "tij,  the  Acolic  form  of  attn-ii- 
The  Muses  taught  her  a  riddle  and  the  Thcbans  had  to  guess  it. 
Whenever  they  failed  she  carried  one  of  them  off  and  devoured 
him.  The  riddle  was  this:  "  What  is  that  which  is  four-footed, 
tlirec-footcd,  and  two-footed?"  At  last  Oedipus  guessed 
conectly  that  it  was  man;  for  the  child  cmwis  on  hands 
and  feet,  tlw  adult  walks  upright,  and  the  old  man  supports 
Us  atqia  with  a  stkL  Tbeo  the  spUns  threw  hcndf  down 
from  the  mountain. 

The  story  of  the  sphinx's  riddle  first  occurs  in  the  Gteek 
tragedians.  Milchhofcr  believes  that  the  story  was  a  mere 
invention  of  Greek  fancy,  an  attcnifit  to  inti  rpn  l  the  mysteriou.s 
figure  which  Greek  art  had  horrowed  from  the  lui-sl.  On  the 
other  hand,  he  holils  !h.u  the  ili-stroying  nature  of  the  sjihinx 
was  much  older,  and  he  refers  to  insiatires  in  both  £g>'ptLan 
aad  Greek  art  where  a  sphinx  is  seen  s4-i/it:g  and  standing  upon 
a  man.  And,  whereas  the  Theban  legend  is  but  sparingly 
itiastiated  in  Gieek  art,  the  figure  of  the  sphinx  appears 
more  ooounonly  on  tombs,  acnlptuted  either  in  the  round  or 
in  rdief.  From  this  MikfibBfer  seems  to  infer  that  the  sphinx 
was  a  symbol  of  death. 

Among  the  remains  of  the  Mayan  culture  in  Yucatan  are 
found  cx.inii>Ies  of  sfdiinxes.  male  and  female^  wlucfa  arc  not 
unlike  those  of  Egypt  and  Asia  Minor. 

.Milchhofcr.  in  iiuik.  d.  dtultdu  mrtUtL  huHt.  im  Afhtn  (1879). 
p.  46  acq. ;  J.  Ilbcre.  Mr  SfikiK*  <■  itr  grieekischen  Sue  umd  Kunst 
Ci89S)i  afar  R.  C.  Jebb's  eifithm  of  Sophodes.  Oed.  Tyrann.,  app.. 
aoSia.  '  U.  M.  M.) 

fniMMIOKKBy*  tiie  En^iah  title  of  a  gRNq>  of  tropical 
Americsn  monkeys  known  to  the  natives  of  Brazil  by  the  name 
coaita,  and  to  zoolo^ts  as  Aules,  in  alltision  to  the  imperfectly- 
developed  thumb.  They  take  their  Knglish  name  from  the 
slimness  of  the  body,  the  elongated  lindjs,  and  the  long  tail,  the 
under  surface  of  the  prehensile  extremity  of  which  is  nake<i. 
The  thumb  is  either  rudimcnl.iry  or  wanting,  so  that  the  hands 
act  merely  as  books  in  climbing.  The  absence  of  wiM)l]y  under- 
(or,  the  less  compressed  nails,  and  the  broader  partition  tM.-twefn 
tbe  nostrils  distinguishes  them  from  the  woolly  spider- monkeys 
(BrecAjdMhw.)  The  spedcs  are  numerous,  and  the  moet  active 
iad  thomi^x  arbonsl  of  all  American  monkeys.  The  prchcn- 
■Qe  taO  is  employed  not  only  as  a  means  of  suspensira,  but  also 
to  convey  food  to  the  mouth.  These  monke)'S  generally  go 
about  in  small  parties,  high  up  in  the  trees;  and,  like  the  other 
members  of  the  group,  arc  comparatively  silent.  Their  food 
consisu  chiefly  of  fruiu  and  leaves.  (See  I'suiates.) 


SPIDBik8,  the  oomnion  English  name  of  Aracfanida  {qjt.)  of 
the  order  AiaMic^  itsenlilbig  the  Bed^ialiii  In  many  itnetttnl 
points,  but  differing  from  them  aa  well  as  from  all  othwArachnida 

in  retaining  short  abdominal  appendages  known  from  their 

silk-manipulating  function  as  ^ri  iiin  rets  ur  spinning  maraillae, 
with  which  are  associated  silk  giaiids.  It  is  probably  owing  to 
the  possession  of  such  glands  and  the  varied  pur|>osci>  for  which 
the  silk  is  use<i  that  spiders  as  a  group  far  suqiass  the  other 
orilers  of  Araehnida.  with  the  |K>ssible  exception  of  the  Acari 
(mites  and  ticks),  in  diversity  of  form  and  of  size,  in  numbers  of 
genera  and  species,  in  extent  of  geographical  distribution,  and  in 
adaptation  to  varied  habitats.  £i0ipt  ia  the  exttene  north  and 
south,  and  on  the  tops  of  tbe  Ui^iMe  ttoonitaina,  where  there  b 
DO  iaaect  life  as  food  supply,  mildeis  are  found  all  over  tbe  world, 
even  in  tsoUted  oceanic  islands.  They  occur  up  mountain 
slopes  as  far  as  vegetation  extends,  in  ',  mpici!  \  alleys  and  forests, 
in  o[K*n  grassy  plains,  in  sandy  descits.  and  even  :ii  fresh-water 
ponds  and  between  tide-marks  on  the  seashore.  .Some  are 
ncKtumal.  some  diurnal;  some  catch  their  prey  by  sjieed  of  foot, 
some  by  cunningly  lying  hid,  some  by  means  of  silken  nets.  The 
phenomena  known  as  "  protective  resemblance,"  or  similarity 
to  inanimate  objects  or  vegetation,  and  the  iundicd  phenomenon 
of  "  mimicry,"  or  beneficial  likeness  to  ceitain  protected  aperies 
of  animals,  are  coaunon  ia  the  gioupw  tn  these  paitiodais, 
consideted  In  tbdr  entire^,  spiders  show  a  marked  contrast  to 
other  Anchnida,  such  as  the  scorpions,  pedipalps,  book -scorpions 
and  so-called  harvest  spiders,  which  by  comparison  are  rem:irk 
ably  uniform,  within  the  limits  of  the  orders,  in  structure,  habits 
and  other  respects.  Spiders,  in  short,  must  be  regardeil  Ui  the 
most  highly  organized  and  the  most  successful  members  of  the 
class  .Arachnids. 

Their  success  in  tbe  struggle  for  existence,  as  already  indicated, 
must  be  assigned  hi  a  great  measure  to  the  possession  of  silk 
^ands  aad  to  their  power  of  manipulating  the  silk  for  a  variety 
of  pttrpoaca.  Several  facts  pobt  to  the  oondushm  that  the 
primary  use  of  this  secretion  was  the  formation  of  egg<ases  or 
cocoons  by  the  female,  for  this  is  the  only  constant  use  for  which 
the  silk  is  employed,  without  ex.  c;-!  b\  all  species.  The 
second  step  in  the  evolution  of  spuming  instincts  was  probably 
the  making  of  a  silken  chamber  for  the  reception  of  the  cocoon 
itself  and  for  the  protection  of  the  mother  while  guarding  it  and 
her  ncwiy.hatched  young.  If  an  aperture  for  ingress  and  egress, 
for  purposes  of  feeding,  were  left  in  the  wall  of  such  a  chamtMrr, 
there  would  aiise  in  a  rudimentary  form  what  is  kBOUm  as  the 
tubular  nest  or  webi  and  the  neat  important  step  was  potsiUy 
the  adoptien  of  sndi  a  acit  as  a  petnanent  ahede  for  the  spider. 
Some  spiders,  like  the  /VatiMstand  SidtkUae,  have  not  advanced 
beyond  this  stage  in  architectural  industry;  but  next  to  the  cocoon 
this5im|ilc  tubular  retreat — whether  spun  in  a  crevice  or  burrow 
or  simply  attached  to  the  lower  side  of  a  stone  is  the  most 
constant  feature  to  lje  observed  in  the  s[)inning  habits  of  spiders. 
From  this  slarting-fjoint  the  evolution  of  wcl>-making  seems  to 
have  prcKCcded  along  two  main  divergent  lines.  Along  one  line 
there  was  a  gradual  elaboration  of  the  tube  until  it  culminated, 
so  far  as  atrnctuial  complexity  is  concerned,  in  the  so-called  trafH 
door  nerts  or  bumms  of  various  families;  along  the  other  line 
the  tubular  letreat  either  retains  its  primitive  sfaapikfty  in 
association  with  a  new  stsuctuic,  tbe  aoaie  or  net,  or  b  entirely 
superseded  by  the  latter. 

Trap-door  nests  are  made  by  spiders  belonging  to  two  widely 
liiflerent  Krou|>s,  namely  the  l.yitisiJjc  or  wolf-spiders,  to  which 
the  true  '.  iiraiilula  i  c,i  ;  i  beioiigs,  and  the  Mygalomorphac, 
containing  the  s|K-cies  which  construct  the  best-known  types  of 
this  style  of  burrow.  Although  there  is  no  direct  genetic 
aiBnity  between  tbe  spiders  of  these  two  groups,  an  interesting 
paralleUsm  in  their  haUts  may  be  traced.  In  both  there  are 
species  which  form  no  oest  or  burrow,  others  which  oonatruct 
a  simple  aQk-Uned  tunnel  in  tlie  aoO,  and  otheis  which  dose  the 
aperture  of  the  burrow  with  a  hinged  door;  while  both  share 
the  habit  of  lining  the  burrow  with  silk  to  prevent  the  infall  of 
loose  satid  or  mould;  and  the  species  whi.  h  ni.ike  an  open  burrow 
dose  the  aperture  with  a  sheet  of  silk  in  the  winter  during 
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hilH-rnation  and  otion  it  again  in  the  sprinR.  Possibly  from  this 
habit  was  developed  ihe  instinct  to  build  a  door  with  a  movable 
hinge.  In  the  trap-door  sp<><ricsof  I.woMdae,  like,  for  instance, 
Lyiosa  Lipijcx  of  the  Russian  stcpiR:;,  the  hinge  is  weak  antl  the 
lid  of  the  burrow  is  kept  normally  shut  by  being  very  much 
thicker  and  heav  ier  at  its  free  margin  opposite  the  hinge  so  that 
it  readily  tails  by  its  own  weight.  In  the  burrows  made  by  the 
MygatofflOCpliae,  m  the  contrary,  the  hinge  is  strong  and  highly 
dude,  iu  component  silken  threads  being  laid  on  in  such  a  way 
that  tlw  door  shuts  with  a  snap  when  the  occupant  has  passed 
in  «r  onL  The  lid  i>  aometimc*  thio  and  wafer-Uke  as  in  the 
buwir  of  ihB  aptdcs  of  ilTemifa.  nnediiMa  tUi^  aiid  cmdl^^ 
M  In  titti  of  tbe  species  of  Ctarin  or  Ptidi^^tmmtt.  Iu  upper 
ddo  li  almys  covered  by  the  spider  witli  pieces  of  the  vegct&tion 
Cnnring  biid  by,  so  that,  wheo  the  door  u  dmed,  the  position 
of  the  burrow  b  completely  concealed.  If  an  attempt  be  made 
by  any  enemy  to  lift  the  lid,  the  spider  s(i;:i?  its  inner  side  with 
his  fangs  and  striking  bis  claws  into  the  walss  ol  liic  burrow  otTers 
the  greatest  possible  resistance  to  the  etlorts  of  the  intruder. 
When  on  the  watch  for  prey  the  spider  slightly  raises  the  lid  and, 
peeping  through  the  chink,  darts  like  a  flash  uckjii  any  l>ectle 
or  fly  that  unwittingly  pa-vscs  within  reach.  Quite  commonly 
the  burrow  has  a  second  pass^ige  rsinning  obliquely  upwards 
from  the  main  passage  to  the  surface  of  the  soil,  and  this  sub- 
sidiaiy  track  may  itself  be  shut  off  irom  the  main  branch  by  an 
inner  door,  so  that  when  an  enemy  has  forced  an  entrance  through 
the  main  door,  the  spider  retreats  behind  the  second,  Isatvlng  the 
intruder  to  explore  the  socminily  empty  bumnr. 

There  Is  no  doubt  that  the  primary  inflamco  tint  has  guided 
the  evolution  of  the  ardutectore  of  the  burrawing  spidm  has 
been  that  great  neoesHty  for  the  pieiervation  of  life,  avotliaaee 
of  eacnfin  aad  peoM^ioii  fton  advene  pbysical  conditions 
Kke  rain,  cold  or  drought  And  when  we  turn  to  the  other  line 
along  which  the  web-building  instinct  has  been  developed  we 
find  that  the  primary  guiding  influence  has  been  that  .serond  great 
vital  iiecessity.  namely  the  necessity  of  (;ei;iiig  food.  Reference 
has  already  been  made  to  the  silken  tube  or  tent,  of  simple 
structure,  with  an  orilue  at  one  or  both  entis.  as  the  possible 
origin  of  all  snares,  however  complex  tliey  may  be.  Perhaps  the 
most  rudimentary  form  of  snare  arose  trcjiii  the  spinning  of 
threads  round  the  mouth  of  the  tube  to  hold  it  in  pl.icc.  He  thni 
as  it  may,  the  snare  in  many  instances,  as  in  that  of  X\k  A^aienidtu- 
(Tegcnaria,  Agaiena),  a  family  closely  allied  to  the  Lyecsitiat, 
to  a  borisontal  sheet  of  webbing,  u[)on  which  the  spider  runs, 
continuous  with  the  lower  half  of  the  aperture  of  the  tube,  of 
wbicfa  it  is  simply  an  extension.  A  very  similar  sheet  is  spun 
by  a  ^ectoe  of  jL<iiy>W»,  oneof  the  ArgyopUM,  bat  in  this  case 
there  to  no  tnhe  cwnnecteil  with  the  web  and  the  spider  hangs 
iuapcoded  beaeatb  the  borisontal  nettmg.  Saaras  of  another 
^rpe  consisting  of  a  tangled  mass  cf  threads  amongrt  triiidi  the 
S|rfdets  pick  their  way  with  ease,  but  which  are  impassable  to 
insects,  are  spun  by  members  of  the  TheridiiJat  and  Photeidaf  ; 
but  by  common  mnM-nt  the  so-called  orbicular  web,  s  i  rh  i  in  l  er- 
istic of  the  Argyopidac  but  by  no  means  eonlined  lo  llum.  is 
regarded  as  manifesting  the  greatest  perfection  of  instinct  in 
snare-spinning.  These  webs,  which  arc  tv-pically  subcirrular  in 
form,  (nn^i-f  tii  a  system  of  threads  radiating  from  a  common 
centre  and  crossed  at  intervals,  and  appro.ximaiely  at  right 
angles,  by  a  series  of  concentric  lines,  the  whole  being  suspended 
in  a  triangular,  quadrangular  or  polygonal  framework  formed 
Ct  SO<aIled  fouiMlation  lines,  attached  to  the  braiu  hes  or  leaves 
of  trees  or  other  firm  objects  in  the  ncighbourhocKl.  I',a5sing 
back  from  the  centre  of  the  web  to  the  mdcrsidc  of  an  adjoining 
kaf  or  some  other  shdtered  spot  nns  a  single  thread,  the  trap 
Hne  affording  fiamap  to  tiie  spider  to  and  bom  the  sbdtered 
spot  and  the  saait  Itsdf.  At  whatever  spot  an  insect  beoomrs 
entangled  in  tlie  frttto,  tbe  iribfltloa  set  up  by  its  stmggles  is 
transmitted  along  the  nearest  radiating  thread  to  the  centre 
and  thence  up  the  trap  line  to  the  shelter  where  the  occupant 
lurks  awaiting  the  signal.  No  sooner  is  the  vibration  perceived 
than  the  ^ider  descends  with  aU  speed  to  the  centre,  and  by 
lading  the  ends  of  the  nesting  lines  learns  which  to  aabake 


and  rapidly,  without  the  possibility  of  mistiike,  maJtcs  its  way 
to  the  entangled  insect.  The  probable  reason  for  the  waJl-hnes 
being  concentric  is  thai  lines  p.assing  over  the  radit  as  nearly  as 
l>ossible  at  right  an>;ki.  .^ru  ■.he  shortest  that  can  be  l.iui  on,  '.hcy 
therefore  use  up  a  snutllcr  quantity  of  silk  and  take  a  shorter 
time  to  spin  than  threads  c  rossing  the  radii  in  any  other  direction; 
and  at  the  same  lime  they  afford  them  the  greatest  possible 
support  compatible  with  ddicacy  and  strength  of  construction. 
On  account  of  ita  deUcacy  no  web  is  more  diificiilt  to  sec  than 
one  of  the  orblcnlar  qrpe  above  described.  Iu  whereabouu  is 
thus,  to  a  gnat  citent,  concealed  both  fron  oneniM  aeaicUag 
for  spid«as  aad  from  inseGta  anitalile  te  faod;  and  Ha  tpm 
nesbwwk  of  Strang  thnadsasakes  it  awch  lasi  Udde  lo  be 
beaten  down  by  rain  or  torn  to  shreds  by  winds  than  if  it  wcas 
a  flat  sheet  of  ckady  woven  silk.  In  constructing,  therdore,  a 
snare  of  radiating  and  concentric  lines,  it  seems  that  a  spider 

economizes  both  time  and  silk  ami  it;  addition  renders  the 
web  as  strong  and  as  serviceable  anfi  \  et  as  delicate  and  invisible 
as  [wssiblc. 

Perfect  orbicular  webs  are  made  by  many  genera  of  Argyopida< 
(ZiUii.  McUi,  (7(;.s.'(r.;,  ijM.7«j),  the  best-known  example  being  that 
of  the  rommon  garden  spider  of  England,  Aranta  or  Epeira 
di.jiltiiititii;  but  tliese  webs  are  tiol  associated  with  any  tubular 
retreat  except  such  .is  are  made  under  an  adjoining  leaf  or  in 
some  nook  hard  by.  Some  tropical  members  of  the  family 
belonging  to  the  genus  Nephela,  however,  Spin  a  web  which  it 
intermediate  in  structure  between  that  of  Amita  and  the  oom* 
picte  sheet-like  web  of  ^fa/«iia.  It  coven  aa  area  of  almutoB^ 
third  of  a  circle  and  iu  radiating  threads  divaife  feoai  th«  anntb 
of  a  f mmd-shaiied  tube  wscmbling  in  eveiy  respect  the  tube  of 
the  last-mentioned  genas.  Agda  some  speeka  of  DiOym, 
belonging  to  the  AmmnMiat,  also  have  a  tubular  netreat 
opening  on  to  the  snriace  of  a  snare  in  wUdi  a  crude  attempt 
at  a  radial  and  concentric  arrangement  of  the  threads  is  per- 
ceptible. The  interest  of  these  two  types  of  web  lies  in  the 
fact  that  they  bridge  over  the  slnicttiral  gap  between  the  sinqila 
sheet-web  of  .I^/;/chij  and  the  [K-rfected  orb-web  of  Ariinra. 

Diilyna  may  be  cited  as  an  example  of  a  group  of  spiders, 
somet;mes  called  the  (  ribellat.t,  which  have  certain  spinning 
gland^  ;i:'d  i!i:uii  i  s  iml  [n.rs--.cssed  by  others.  T  ht-se  glands 
r'.rc  rejireseiited  e.xlernaUy  by  a  special  plate,  the  crii<l!um, 
which  lies  in  front  of  the  ordinary  spinning  mamillae,  and  by  a 
comb  of  short  bristles,  the  (alamiarum,  placed  in  the  penultimate 
segment  of  the  left  of  the  last  pair.  By  means  of  the  calamislnun 
the  silk  secreted  by  the  cribellum  is  teased  into  a  fine  thread 
which  is  twisted  round  the  main  threads  of  the  web,  giving  it  a 
very  characteristic  wooUy  or  floccttlent  appearance. 

There  are  many  other  uses  to  which  silk  is  pot,  besides  tbeee 
mentioned  above.  By  tmiBng  a  thread  bdhfaid  then  wfUm 
are  able  to  drop  from  any  hei^t  to  the  ground  and  to  retrace 
their  steps  with  cerUinty  to  a  particular  spot.  The  possession 
of  silk-glands  has  also  profoundly  influenced  the  geographical 
ili^tribution  of  spider.-i  and  has  enabled  them  to  cross  arms  of 
the  sea  and  establisli  iheitisclvc^  on  isolated  oceanic  islands  which 
most  of  the  orders  of  .\rachnida  are  unable  to  reach.  This  is 
effected  by  the  so-caIle<l  habit  of  "  ballooning  "  practised  by 
very  young  spiders,  which  lloat  through  the  air,  often  at  great 
altitudes,  in  the  direction  of  the  prevalent  winds.  It  was 
formerly  supposed  that  this  custom  was  peculiar  to  a  single 
species,  which  was  called  the  "  gossamer  ''  spider  from  the  fact 
that  the  floating  webs,  when  brought  to  the  earth  by  rain  or 
intercepted  by  bushes  and  trees,  coal  the  foliage  or  grass  with  a 
sheeting  of  gossamer-like  silk;  hut  the  habit  is  now  known  to 
be  practised  by  the  newly-batched  young  of  a  great  variety  of 
species  bdonging  to  seversl  distinct  famiUes. 

As  a  comnerdal  product  viderdlk  baa  been  found  to  be 
equal,  if  not  superior,  to  the  best  sflk  spun  by  IcpldeptcnMB 
larvae;  but  the  cannibalistic  propniritifa  of  ^iden^  nddng  it 
impossible  to  keep  more  than  one  in  a  dngle  receptade,  eoapied 
with  the  difTiculty  of  getting  them  to  spin  frcdy  in  a  confined 
space,  have  hitherto  prevented  the  sUk  being  used  on  any 
esteasive  scale  for  texrile  fabrics. 
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The  methods  of  caithing  prey  adopied  by  spiders  are  extremely 
varied  I'hc  nets  or  snares  are  highly  eflicient  for  this  purpose. 
Amongst  the  threads,  which  entangle  the  wings  and  legs  of  inter- 
cepted prey,  the  spiders  arc  (lerfectly  at  home  and  can  pounce 
OD  the  struggliiig  vktim  at  once  if  it  be  small  and  harmless  or 
keep  at  a  re^MCtflll  dfatance,  dtccking  all  efforts  at  escape,  if 
it  be  pojaomoM  or  Btraog.  11  jn  Uie  latter  case  the  ^>ider  be 
■fand  to  emie  to  dow  qnartan,  viiioii*  devices  for  securing  it 
are  reaoited  to.  The  fAmc/tKiMilect  on  to  the  inaect  from  their 
spinning  mamilUte  drops  of  liqoid  adhesive  silk;  tlie  Argyopidat, 
steadying  it  with  the  tips  of  their  lone  frnn;  Irgs,  sweep  additional 
strands  of  silk  over  it  with  die  kgi  oi  the  hinder  pair;  the 
AgtiJeniiise,  all  aching  a  long  thread  to  a  point  hard  by,  run 
round  and  round  the  %'ictim  in  circles,  gradually  winding  it  up 
Ijcyond  all  hope  of  breaking  loose.  'Iwo  geiitra  of  Argyopitiiic 
{HyptioUs  and  Theridiosoma)  construct  spring-oeta  out  of  their 
ineaaplete  webs  of  the  orbicular  type.  To  tha  writ  is  attaclied 
•  tiap4iiie  wfaicli  when  dnum  taut  holds  the  snare  stretched 
and  tigi^  and  idaasd  loosens  the  iriwle  structure  so 
that  the  tlnada  bll  tofetber.  When  an  Insect  atijkea  the  web 
the  spider  loosens  fab  Md  of  the  trap-line,  thn  envdoping  the 
vi.  t  ini  in  a  tangle  of  threads  which  would  otherwise  not  come  into 
rout  ai  t  wilh  it.  Spiders  which  spin  no  snare  are  dependent 
lor  rajiiurm^;  prey  for  the  most  part  upon  their  quii  Kncss  or 
powers  of  lying  concealed.  Many  1  hommd-se  lurk  anion^'it  the 
stamens  and  |>ctals  of  ilowers,  which  they  closely  match  in  colour, 
waiting  to  seize  the  insects  which  visit  the  blosaoms  for  nectar. 
Examples  of  Setetta^  (Clubumidae)  lie  flat  and  absolutely  still 
on  the  bark  of  trecs»  to  which  their  coloration  assimilates,  and 
spnig  fike  a  flaah  of  light  upon  any  insect  that  touches  their 
fcy ;  theLynaidat  dart  swiftly  tqwn  thefa  pwy?  and  the  SaUmdae, 
which  comiMaed  with  other  spiders  have  keoi  powen  of  vision, 
stealthily  stalk  it  to  within  leaping  distance,  then,  gathering 
their  legs  together,  cover  the  intervening  space  wilh  a  spring  and 
with  unerring  aim  seize  it  and  bury  their  fangs  in  its  Ijody. 
One  genus  of  Thomisidat  {Pho^niirtichttr}.  which  inhabits  the 
Oriental  region,  adopts  the  clever  devii  c  of  spinninK  on  l  he  .surface 
of  a  leaf  a  sheet  of  web  resembling  the  tluid  [K>rtiotu>  of  a  splash 
of  bird's  dung,  the  more  solid  central  portions  being  represented 
fay  the  spider  itself,  which  waits  in  the  middle  of  the  patch  to 
letetliebnttcrfieB  or  Other  insects  that  habitually  feed  on  birds' 
tii  ftiHfUt  Hid  ase  attiacted  to  the  patch  ■"{■*«H"t  it  for  their 
natural  food. 

The  sexes  of  spiders  arc  distinct.    Except  in  the  case  of  the 

waler-spider  (.Ifsvronf/tf)  the  males  are  smaller,  sometimes  very 

much  smaller,  fha:i  llic  Icm.ilc-s,  but  have  profwrtioiialcly  lunger 
legs  and  smaller  liodies.  \\  hen  a<lu!t  the  males  inay  al^^ays  he 
distinguished  from  ihi-  fcmi.ii •-,  hv  l  he  presence  ul  :i  puir  ol  horny 

intromiltent  organs,  one  of  which  is  Wged  in  the  terminal  seg- 
ment of  each  palpus  or  appendage  of  the  second  pair.  In  its 
iiBOplesl  form  this  is  a  hollow  flask-shaped  homy  piece,  con- 
sistiag  of  a  dilated  basal  portion  and  a  terminal  spiirifDnn  portion 
«jth  an  orifice  at  the  apex;  but  iu  stmctuie  is  frequently  com> 
plicated  by  accessory  processes  and  outgrowtlis  wliicb  aid  copula- 
tion and  .•H-rvc  to  protect  the  delicate  point  from  injury.  In  the 
breeding  season  the  male  deposits  <lrops  of  sperm  on  a  sheet  of 
webbing,  picks  it  up  in  these  flasks  by  means  of  capillary  attrac- 
tion and  carries  it  alxiut  until  he  falls  in  with  a  female.  During 
pairing  he  thrusts  the  tip  of  these  orR.ir.s  into  the  seminal  vesicles 
of  the  female  and  the  eggs  arc  fertilized  as  they  pass  out  of  the 
oviduct.  Cases  of  parthenogenetic  reproduaion,  or  reproduction 
nithout  the  intervention  of  the  m^e,  have  been  recorded  in 
tlM  case  of  two  genera  (Pilislala  and  Teg^HoHa),  and  may  be 
cananoncr  than  b  usually  anppoeed,  AH  spiders  are  oviparous. 
The  number  of  eggs  produced  at  a  tbne  varies  enonnously  accord- 
ing to  the  species,  from  about  half  a  dozen,  more  or  less,  in  some 
ant -mimicking  Allidae  or  jumping  spiders  to  many  hundreds  in 
the  larger  orbicular-webbed  spiders  of  the  family  .Ircvw/'iViitf. 
The  first  act  of  the  female  after  oviposition  is  to  wrap  her  eggs  in 
a  casing  of  silk  commonly  called  the  cocoon.  The  cocoon  varies 
greatly  in  sixe,  shape  and  consistency  according  to  the  nature 
ci  the  MfUn  that  makca  iL  jkmetmifa,  aa  in  PMScm,  it  it 


merely  a  thin  network  of  silk  just  sufficient  to  hold  the  eggs 
together.  More  often  it  consists  of  a  thick  felling  of  silk,  either 
spun  in  one  continuous  piece  into  a  globular  form,  as  in  the 
Aviiultiriidoe,  or  com[X)sed  of  two  plate-like  pieces,  an  upper 
and  a  lower,  united  at  the  edges  and  lenticular  in  shape,  as  in 
some  of  the  Lyeotidae.  Sometimes  it  is  woolly  and  flocculent, 
rometfanea  tnootfa  like  parchnent*  and  its  shape  dqmids  in  a 
large  measure  upon  tbe  habits  of  the  ftmale  towards  her  offqning. 
As  a  rule  tencMifal  ttkSm  guard  the  oocooaia  the  penanent 
burrow,  as  in  the  trap^loor  qriders,  or  in  the  siBMtt  retreat  lAldi 
acts  as  a  temporary  nursery,  as  in  the  Salticidae.  Other  spedsa 
of  wandering  habits  carry  the  cocoon  about  with  them,  sometimes 
attached  to  the  spinnerets,  as  in  the  Lycosidoe,  sometimes 
tucked  under  the  thorax,  as  in  the  large  tropical  house-spider, 
}{rliriif>ii(l,j  rt  i;/.;.  one  of  the  Clubionidae.  The  females  of  some 
snare-spinning  species,  like  the  Pkokidae,  carry  it  in  their  jaws; 
but  in  the  case  of  the  ArgyopUoa  the  females  usually  leave  the 
cocoon  to  its  late  as  soon  as  it  is  coMtmcted,  sometimes  rolling 
it  in  a  leaf,  someUmes  attaching  it  by  a  suJk  to  a  branch.  It 
is  bi  thla  and  sdated  fanUiet  that  the  gnatest  diversity  in  the 
colour  and  Conn  of  the  coooon  Is  found.  In  these  spiders,  too, 
the  newly-hatched  young  shift  for  themselves  as  soon  as  they 
emergi'  from  the  cocoon;  in  others  that  gu.ird  the  cocoon  the 
\oiin;;  st,i\  for  a  longer  or  shorter  time  under  their  mother's 
proicctioii,  those  of  the  wandering  I.ycoudci-  climbing  on  her  back 
to  be  carried  about  with  her  wherever  .she  g<KS.  There  is  no 
metamorphosis  during  growth  such  as  occurs  in  some  insects, 
the  young  being  hatched  with  its  full  complement  of  appendages 
and  only  differing  from  its  parents  in  characteia  of  Comi»rativcly 
minor  importance.  Gnmth  is  accompanied  fay  a  succeMjon  oi 
moults,  the  spider  enenlBg  front  Ita  old  •kins  tqr  nnans  of  a 
fracture  vrld<h  extends  along  the  front  and  sides  of  the  cephalo- 
thorax  just  beneath  the  edge  of  the  carapace.  It  is  only  at  the 
final  moult  that  the  sexual  organs  are  mature,  the  two  sexes 
being  alike  in  the  earlier  stapes  of  growth.  Until  maturity  is 
reached  the  spider  has  the  power  to  ref)air  lost  or  damaged  limbs. 
If  a  limb  lie  lost  at  an  early  stage  it  may  Ik-  re-grown  in  jMjrfection; 
but  at  later  stages  it  is  only  imperfectly  reproduced  and  is 
shorter  and  tUinwr  than  the  other  limbs.  Rapidity  of  growth 
and  longevity  vary  greatly  according  to  dicumstanoea  and  to 
the  species.  In  northern  and  temperate  latitudes  when  insecta 
disapipear  in  the  winter,  apedca  «f  Argyopidar  like  Anmta  Hoi*- 
mala,  live  only  for  a  ringle  seasMi.  The  young  emerge  from  the 
cocoon  in  the  early  spring,  grow  through  the  summer,  and  reach 
maturity  in  the  early  autumn.  The  sexes  then  pair  and  perish 
soon  after  the  female  ha.s  constructed  her  cm'otm.  Sjieiies  of 
other  families  f/.vre riV/oc,  Clubinnidar)  may  live  for  a  tew  si-asons, 
hibernating  in  the  soil  or  amongsl  dead  le.ives;  .ind  examples 
of  the  larger  spiders  {AviftiiarHdae)  have  been  kept  alive  in 
captivity  for  several  years. 

Owing  to  the  smaller  size  of  the  male  and  the  greater  voracity 
of  the  female,  the  male  makes  his  advances  to  hia  mate  at  the 
risk  of  hia  life  and  is  not  infrequently  killed  and  eaten  bgr  her 
either  before  or  after  pairing  has  been  effected.  Fully  aware  of 
the  danger,  he  pays  his  addresses  with  extreme  caution,  frequently 
wailing  for  hours  in  her  vicinity  licforc  venturing  to  come  to 
close  quarlers.  Mali's  of  the  Argyopidat  hang  on  the  outskirts 
of  the  webs  nf  the  females  and  signal  their  pres<-nce  to  her  by 
jerking  the  radial  threads  in  a  [K-cnliar  manner,  Olher  web- 
spinning  spiders  {TegeHiiriaj  have  somewhat  similar  habit.s;  and 
the  male  of  the  park-web  spider  {Alypuj).  one  of  the  Mygaio- 
morphae,  taps  the  walls  of  the  tubular  web  of  the  female  before 
daring  to  bite  a  hole  in  it  and  descend  into  her  Iramiw.  Most 
curious  of  an  is  the  courtship  of  the  malea  of  some  species  of 
Salticidae,  or  jumpmg  spiders,  wUch  are  decorated  withplnmea 
or  coloured  stripes  or  iridescent  patches.  These  they  display 
before  her,  posing  and  performing  extraordinary  antics  in  her 
presence  exactly  as  cock  binis  behave  towards  their  hens.  Lastly, 
the  males  of  some  s|iecies  of  .spiders  dilTer  from  the  females  in 
|)oss<s<ng  stri<lulating  organs  consisting  of  horny  ri<lges  and 
spikes  and  lodged  cither  between  the  mandible  and  palpus  as  in 
■eMe<pecletaPledtoI<wy^*fa,oaecftheA»BW/Mae,orbetisBen 
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tbe  cephalo-(horax  and  abdomen  as  in  Skatoda,  one  of  the 
Tieri^idat  and  Cambridiea,  one  of  the  Agid€midae.  Il  is  believed 
tiMt  the  mlM  of  thcM  qxcics  signal  to  their  females  by  means 
of  the  loiiiid  these  occeas  emit.  The  gieatest  di^Muity  ia  iice 
hetwcen  the  sewt  is  met  with  ill  the  twpical  femie  StpkUa, 
the  females  of  which  are  gigntk  imaeatttfaetof  the  Argfopi- 
dae.  The  male,  however,  ia  ■  veritable  pigmy  beiide  the  female, 
am!  during  copulation  presents  the  appearance  of  a  parasite 
aliathcd  to  her  .ilidomcn.  It  has  been  suggested  that  the 
dirniii'.uivc  size  of  the  male  i*  of  greiU  advantage  to  him  during 
courtship,  because  he  is  enabled  to  move  easily  thereby  to  escape 
from  her  clutches  should  she  turn  upon  him  with  hostilf  intent. 

All  spiders  [losscss  a  pair  of  poison-glands,  one  in  c:ich  of  the 
chclicerae  or  mandibles  and  opening  by  means  ol  a  duct  at  the 
tip  of  the  fang.  The  primary  function  of  this  poistjn  is  to  l;ill 
the  prey  upon  which  they  feed,  its  action  being  very  rapid  upon 
insects.  In  a  great  majority  of  caaea,  however,  it  is  comparat  i  vcly 
innocuous  to  human  beings,  deapite  legends  to  the  contrary 
that  have  arisen  in  connexion  with  certain  species  like  the 
tsnutula.  The  bite,  however,  of  any  spider,  strong  enough  to 
pierce  the  sfciOi  may  give  rite  to  a  certain  amount  of  local  injQaro  - 
mmtioii  ud  pain  depending  principally  upon  the  amount  of 
poim  iniectwL  The  bite,  for  eunple,  of  large  apedes  of  the 
family  itaMoraidae,  aooethiMa  cdM  Uygales,  and  aonetinca, 
but  emmeoiuiy,  hnomt  at  tinntitlaB,  ipedei  wfaidi  have  fangs 
half  an  lodi  long  and  aa  sharp  as  needlea  and  a  conslderahie 
quantity  of  poison,  may  be  very  painful,  though  seldom  serious 
provided  ihc  health  of  the  patient  be  good.  There  is  one  possible 
exception,  however,  to  the  innocuous  nature  of  the  poison  and 
this  is  supplied  by  the  S[)ede8  of  the  genus  Lathrodfclus,  one  of 
the  Theridiiiijc.  There  is  no  actual  pro<5f  that  this  !,i>ic!er  is 
more  poisono\is  than  others,  but  il  is  a  sixnilicant  fact  that  its 
spiKies,  inhabiting  countries  as  widely  separated  as  Chile, 
Madagascar,  .Australia,  New  7.<i;Lind  and  South  Europe  are 
held  in  great  fear  by  the  indigciiuuL,  p.  ri illation,  and  many  stories 
are  current  of  serious  or  fatal  results  following  their  bites. 
Many  of  tiie  species  of  these  spiders,  moreover,  are  very  conspicu  ■ 
ously  coloured,  being  either  wholly  black  or  black  relieved  by 
fiery  red  spots,  forcibly  suggesting  that  they  are  wamingly 
colouied.  Some  of  the  species  of  i4tpicMlartMae  also  appear  to  be 
wacnbigly  coloured  with  black  or  bladtand  fed,  and  their  culora- 
lion  ia  associated  with  the  twticating  natme  of  their  bristles, 
which  makes  them  higUy  mipahtahia  to  vertehnte  foes.  So 
far  as  is  known,  however,  only  the  km  Miden  hetoritfng  to 
this  group  pos.sess  this  spedal  nneaas  of  ddence,  and  in  many 
other  species  this  is  accompanied  by  highly-developed  stridu- 
lating  organs  resembling  those  of  rattlesnakes  and  scorpions 
in  funrtion.  Others  again,  like  Gusteracantha  and  Acrosoma, 
belonging  to  the  Argyapidue,  arc  armed  with  sharp  and  strong 
abdominal  spines,  ami  these  sjiiiiers  are  hard-shelled  like  beetles 
and  are  spotted  with  blatk  on  a  reddisli  ur  >cllow  ground,  their 
spines  shining  with  steel-blue  lustre.  The  majority  of  spiders, 
however,  arc  stjfl-skinne<l  and  succulent,  and  are  tasty  morsels 
for  inseelivuroui  reptiles,  birds  and  mammals.  Hence  as  a  \  ery 
general  rule  the  coloration  makes  for  concealment  under  natural 
conditions  of  existence,  and  the  instincts  which  lead  to  conceal- 
ment are  very  highly  developed.  As  instances  of  procryptic 
or  celatjve  coloration  may  be  mentioned  that  of  the  species  of 
the  genus  Doiomcdes,  one  of  the  Lycosidae,  which  lives  amongst 
needs  and  is  marked  with  a  pair  of  longitudinal  yellow  lines  which 
hanaoniae  with  the  upright  stalks  of  the  vegetation,  and  Lycosa 
fkla,wbidk  Ihrea  on  the  aandtcao  scarcely  be  seen  on  account 
of  iu  mottled  pattern:  Spamtiiu  mar^vhu  and  the  spedcs  of 
P$evuHa,  whldi  are  fouxu)  amongst  grata  or  low  green  herbage, 
are  mostly  green  in  colour,  and  Salticus  scenictu  is  Iwaded  with 
white  and  black  to  match  the  grey  tint  of  the  rocks  and  stone  walls 
on  -.vhii.  h  il  hunts  its  prey.  Similar  instances  of  protective  colora- 
tion could  be  cited  without  end.  Sometimes  the  shape  of  the 
spider  combines  with  the  colour  to  ))roducc  the  same  effect,  as  in 
the  species  of  ( 'li'lmnis.  u  hich  .is  '.lie,  liaiij;  in  thin  shabby  lookint; 
webs  exactly  reseniMi.  tr.ignu  iiu  if  w  in.  I-I.juwn  rubbish-  Ihc 
success  of  procryptic  coloration  depends,  however,  very  largely 


upon  stillness,  and  the  instinct  to  keep  stationary  witheotflMWIlIf 
a  limb  is  a  marked  characteristic  of  all  spiders  unless  engaged  in 
hunting  or  fleeing  from  imminent  danger.  The  instinct  readica 
ita  highest  devekipment  ia  the  phamaciMHi  miscalled  "  death 
leigidng.'*  Spiden  of  vaiicma  fiunllias  will,  irfien  aknned.  Ha 
absohitdy  still  with  legs  tacked  up  and  alow  themselves  to  be 
pushed  and  mOed,  and  handled  in  vaiioiis  ways  withoat  betraying 
that  they  are  alive  by  the  sii^cat  amvcment.  But  it  would 
be  absurd  to  suppose  that  they  are  in  reality  pretending  to  be 

de;id,  because  there  is  no  reason  tn  think  ihtv  ran  h.i\ c  .iny 
knowledge  of  death.  'Ihey  are  merely  practising'  the  inherited 
instinct  to  lie  motionless,  movement  being  the  only  indication 
of  the  presence  of  living  prey  known  to  many  in.scctivorous 
anintals.  When  concealment  is  no  longer  possible  terrestrial 
speii<s,  like  the  I.yrosidiir,  d.Trt  swiftly  to  the  nearest  shdter 
a;7orded  by  crevices  in  the  soil,  stones,  fallen  leaves  or  logs  of 
wood,  while  those  that  live  in  bushes,  like  the  Argyopidat,  drop 
straight  to  the  ground  and  lie  hidden  in  the  earth  or  in  the  faOea 
vegetation  beneath. 

The  extent  to  which  procryptic  coloration  and  instincts 
favouring  concealment  are  developed  indicates  that  generation 
after  generation  spiders  have  been  subjected  to  persecution 
from  enemies.  No  doubt  large  nnmbers  are  devoured  by 
inwctivoronB  birds,  mammals  and  reptiles,  but  the  mortality 
dve  to  them  and  other  facs  ifadn  Into  iujgBifiGBaee  heride  that 
caused  by  the  pewecution  of  hynMnoptctaus  inaects  «i  the 
families  Ichnetmonidae  and  PomfitUae,  apedslly  of  the  latter, 
many  species  of  which  systematically  ransack  the  country  for 
spiders  wherewith  to  fcei!  their  young  in  the  breeding  season. 
It  is  no  cxaKRcratiun  to  My  that  countless  thousands  of  spiders 
of  all  families  are  annually  destroyed  by  these  insects,  and  there 
is  no  reason  to  doubt  that  destruction  on  at  least  as  great  a  scale 
has  In-cn  going  on  for  centuries,  too  many  even  to  guess  at. 
Hence  il  is  probable  that  no  factor  has  had  a  greater  influence 
than  these  w.aspsin  moulding  the  protective  instincts  and  habits 
of  spi<lcrs.  One  interesting  phenomenon  in  spider-life  seems  to 
be  directly  and  certainly  traceable  to  this  influence,  and  that  is 
mimicry  of  ants.  In  several  families  of  spiders,  but  piincfpaQy 
in  those  like  the  ChMuUdae  and  SaUUidat,  which  ase  terrestrial 
in  habits,  there  are  species  which  not  only  live  amongst  anta, 
but  so  closely  resemble  them  in  their  shape,  size,  colour  and 
actions  that  it  requires  ajpoctised  eye  to  disthigiiish  the  Aiacfanid 
from  the  insect.  Mdw  tie  Am|jWae  or  naaoB  waips  piwiaiuin 
their  cells  with  fanecu  of  aunv  dffBBBit  Ideda,  as  mU  «•  wfth 
qxiders;  but,  of  thehundicdsofspedea  of  these  wasps  that  ham 
been  described  from  different  parts  of  the  world,  oa}y  one  Ik 
known  to  use  ants  for  this  purpose;  and  this  species  is  not  one 
that  preys  upon  spiders.  On  the  other  hand  it  has  hern  ^pc  ially 
recorded  of  two  of  the  species  of  spider-destroyers  thai  they  have 
great  dislike  and  apparent  fear  of  these  httlc  poisonous  Hymeno- 
ptcra.  So,  too,  does  it  appear  that  ants  arc  entirely  immune  to  the 
attacks  of  I chneumonidat,  which  destroy  hosts  of  other  insects 
and  iif  sjiiders  by  laying  their  eggs  upon  their  bodies.  But 
sin/i-  .lilts  arc  n<it  persecuted  by  these  two  families  of  Hymcno- 
l)tera,  the  greatest  enemies  spiders  have  to  contend  with,  it  is 
evident  that  mimicry  of  ants  is  of  supreme  advantage  to  spiders. 
Ants,  however,  ire  not  the  only  animals  mimicke<i  by  spiders. 
Some  members  of  the  Ars^yopidae  {Cyclosa)  are  exactly  like  small 
snails;  others  {Cyrtarachnt)  resemble  CouiiuUidae  in  shape  and 
colour.  Now,  Coccindlidae  (ladybinia)  are  known  to  be  li^ily 
distasteful  to  most  insectivonms  iHmmalf  and  birds,  and  saaiia 
would  be  qnlte  wifit  fiwd  for  the  PonpOid  or  XdmenaaMiid 
Urvae,  so  that  the  icasoB  for  the  adnkiy  in  these  cases  It  aho 
perfectly  dear.  The  exact  extent,  however,  to  wMdi  eadi' 
particular  chua  of  enemy  has  affected -the  piotectivc  habits 
and  attributes  of  spiders  is  by  no  means  alwa^'S  e\'ident ;  and  it 
is  imjiossible  to  discuss  the  ((Ues-.ion  in  detail  within  the  limits 
of  a  short  article.  Hut  two  instances  of  extreme  dcvi.it ion  from 
the  ordinary  mode  of  life  due,  apparently,  like  unl-mimicry, 
s  >lely,  if  not  wholly,  to  the  per;erution  of  Hv'menopttra.  may  be 
cre  i  as  illustrations  of  t!;c  profound  ciTcct  upon  habit  broiiphl 
about  by  long-continued  persecution  from  enemies  of  this  kind. 
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TUt  dewhtiao  h  dm  ideptlea  of  aa  uiutle  mode  of  life  tqr 
the  European  fresh-water  iptder  (ArgyroneUt)  and  by  the  uaiiM 

spider  Desis,  which  is  found  on  the  shores  of  the  Ini&B  and  Pkdlic 
Oceans  from  Cape  Colony  to  tjabicrn  Australia.  Desis  lives 
invariably  between  tidc-marka  ujujn  the  rocks  and  coral  rctfs, 
and  may  \h--  I'ounfl  at  low  tide  cither  trawling  about  upon  them 
or  swimming  in  tidal  pools  and  feeding  upon  small  tish  or  crusta- 
ceans. As  the  tide  rises  the  spiders  take  refuge  in  crevices  and 
spin  over  their  retreat  a  sheet  of  silk,  impervious  to  water, 
beneath  which  they  lie  :ii  laiety  with  a  supply  of  ,ur  \infil  thi 
ebb  exposes  the  site  again  to  the  sun.  The  fresh-water  spider 
{Argyroiuia)  lives  amongst  the  weeds  of  lakes  and  ponds  and, 
like  Desis,  a  quite  at  home  bcoeaih  the  water  either  swimming 
from  liMt  to  ipot  or  crawling  amongst  the  stems  of  aquatic 
plants.  Aa  a  pemiaaent  faeme  the  q>ider  makes  beneath  the 
surface  a  thimble-chaped  web,  with  Inverted  mouth,  anchoring 
it  to  the  weeds.  He  then  ascends  to  the  surface,  carriea  down  a 
biMUa  of  oir  and  Kkueo  it  baidt  the  iMUthof  therilk-thimble, 
thin  cqdadngn  certain  amount  of  mter.  Tliia  action  is  repeated 
until  the  domidle  is  filled  with  air,  when  the  spider  takes 
poaMSsion  of  iU  The  spider  owes  its  name  Argyrtnula  or  the 
sliver  swimmer  to  its  silvery  appearance  as  it  swims  about  under 

wilrr  rn\-i'li>prc  1  in  air,  ar.  l  its  pnv.iT  to  retain  an  (•nv<-l(>(K'  <jf 
air  on  its  sternum  antl  iiljdomcu  iici>e:i<ls  upon  the  i  ir^uni^liini  e 
that  these  area;,  are  be^el  with  hairs  wbith  prevent  the  water 
reaching  the  intcgnnii  nt ;  liut  ihe  air  retained  by  these  hairs 
can  be  released  when  the  5;ni;cr  v.i^hes  to  till  its  subaqueous 
home  with  thai  element.  ArgyroiHtti  feeds  principally  upon 
flies  or  gnats,  which  it  seizes  from  below  as  they  light  ujxjn  the 
inrfacc  of  the  water.  In  the  breeding  season  the  male  spins 
a  boQ  or  tliimble  near  that  of  the  female  and  joins  the  two  by 
mrani  of  a  silken  passage.  The  female  attaches  her  eggs  to  the 
inner  wall  of  her  own  home,  and  the  young  when  large  enough 
to  ^t  for  themselves  have  the  bctt-maUng  instinct  fully 
dewdflpod.  Sinoo  the  adoption  of  an  aquatk  mode  of  life  by 
Ositi  and  Argmula  invofam  an  inneaaed  fadlitica  hi  getting 
food,  and  merety  snfaatittttca  for  ordinary  tenestrial  enemies 
Ht^tf  t**^  crustaceans  in  the  former  case,  and  fishes,  amphibians, 
and  insectivorous  water-inserts  in  the  latter,  the  supposition 
is  ju_sti:'i(  rl  ".hilt  the  ehaiiRe  in  environment  is  due  to  the  unre- 
mitting (jerseeiilion  of  Fompiir!:''  and  IchneumonidM,  which 
would  not  venture  to  pursue  their  prey  beneath  the  water's 
surface.  The  habile  of  eerliiin  other  ^piilers  suggest  the  origin 
of  the  perfect  adal«tation  to  aauatic  conditions  exhibited  by 
D(sts  and  Argyronelii.  The  nature  of  the  inlegumcnt  and  its 
hairy  clothing  in  all  spiders  enables  them  to  be  plunged  under 
water  and  withdrawn  perfectly  dry,  and  many  species,  even  as 
Large  as  the  common  English  house-spider  {Tef^emrui) .  arc  so 
lightly  built  that  they  c-an  run  with  speed  over  the  surface  of 
standing  water,  and  this  faculty  has  been  perfected  in  genera  like 
Ptrato,  Dol»mid€S  and  Triciaria,  which  are  always  found  in  the 
vkfadty  of  lakes  or  on  the  edges  of  rivers  and  streams,  readily 
taUog  to  the  water  or  running  down  the  stems  of  water  plants 
beneath  its  surface  when  puiaued.  Soma  spedes  of  Dtlomcdes. 
indeed.  baUtWklljr  coMtriMt  &  lalt  by  iptantag  dead  leaves 
together  and  float  over  (fan  wntor  npoa  It  wntcUng  for  an 
opportunity  to  daah  tipoa  any  hiaea  that  ali^tta  upon  iu 

surf.icc. 

tk-ologicallv,  spiders  date  from  the  CarboniferouB  Period,  Arthro- 
lycosa  and  others  from  the  ciwl  beds  of  Europe  and  North  Amerii  ,1 
being  closely  allicf)  to  the  existing  eenus  LtphiUius.  Remains  of 
Spklers  from  the  Italiii  aiiilicr  lieHs  of  Olieocene  age  and  from  ncarlv 
coeval  fluviatile  or  l,icu.itrine  deposits  of  North  America  twlong  to 
forms  identical  «ilh  or  cUisety  related  to  aaiitiiig  genera,  thu!i 
pro\-inK  the  great  antiquity  of  our  prc!»ent  spider  fauna.  (R,  I.  P.) 

SPIELHAGEN.  FRIEDRICH  VON  (iSj.>-  ),  German 
novelist,  wa5  born  at  .Magiieburg  on  the  J4th  of  February 
He  was  brought  uj^  at  Siralsund,  where  hi.-,  father  was  in  iS^^ 
appointed  governttv.  nt  architect;  he  attended  the  p>ninasium 
there,  and  studieil  law,  atui  subsequently  literature  and  philo- 
sophy, at  the  universities  of  Berlin,  Bonn  and  Greifswald.  On 
leaving  the  university  he  became  a  master  in  a  gymnasium  at 
Leq»g,  but  upon  Us  father's  death  in  1854  devoted  himself 


entiniy  to  mitbs.  After  pabUddot  JCfam  V§n  (1857)  and 
X«/d^  jMw  (18^),  he  obtahMd  a  inihing  aaccHi  with  iVoi^ 
MolfKAe  Nttmrm  (1M0-1861),  one  of  the  liest  novrfs  of  Its  time; 

it  was  followed  by  Dk  von  Hokenslrin  (1863),  In  Reih'  und  Glitd 
(1866),  Hammer  und  Amboss  (i86<)),  Diutscht  Pioniere  (1870), 
AlluU  wan /  (187  j ) ,  Slunnjiui  { 1 S ;  6 ; ,  Ft  ittland  (1878) ,  Quisisana 
( 1 880) ,  A  ngela  ( 1 8S  i ) ,  Uldniha  its  1 1 S.^^) ,  Ein  tuuer  Pharao  ( i  SSo> , 
Fiiustulus  (1897)  and  Freif,iborcn  uqooi.  Spielhagcn's  b<st 
work  was  proiiuced  between  the  years  1.S60  and  1876;  he  wrote 
nothing  alter  Slurmfm!  which  can  be  compared  with  that  power- 
ful romance.  His  novels  combine  two  elements  of  especial 
power,  tlie  niastulinc  assertion  of  liberty  which  renders  him  the 
favourite  of  the  intelligent  and  progressive  citizen,  and  the  ruth- 
less war  he  wages  against  the  aelf-indulgcncc  of  the  age.  llis 
love  of  the  sea,  derived  from  an  early  residence  at  Siralsund, 
introduces  an  dement  ci  poetry  into  his  novels  which  is  some- 
what rare  ia  German  fiction.  SpidhagcnIsdnBatic  productions, 
Hma  MMf  GMK  (i869  and  hUbtfar  tMt  (1875),  and  othen, 
cannot  conpaR  with  Ids  noveb.  Fran  1878-1584  he  ma  editor 
of  Wnferwutm's  Monatskefle. 

Spielhagen's  Simtlicht  Werke  were  pnblialied  hi  1871  in  Mxleen 
volume*,  in  1878  in  founeen  volumes;  his  Simllieke  Ronuuu  in 
iMcjX  (21  vols  ),  and  these  were  followeil  by  a  new  series  in  igoj. 
St-  hi^  autobiosriM'hv.  Findrr  unil  F.rfxndrt  [2  volt..  iKoo);  .iIno 
(,.  KariTclcs.      S^rlhf.r,rn  (1889).  and  H.  and  J.  Hart,  Kritischt 

SPIESS,  CHBISTIAli  HBURICH  (t75S-i790).  German  writer 
of  romances,  was  lioni  at  Fidbeigin  Saxony  on  the  4th  of  April 
1755.  For  a  time  an  actor,  he  «aa  appointed  in  17SB  oontroUer 
on  the  cstete  of  a  certain  CouirtKfinlgl  at  Botadikau  in  Bohemia, 

where  he  died,  almost  insane^  the  rcsult  of  Us  weird  bnGiea»oii 

the  f/th  of  August  1799. 

Spiess,  in  his  Rillcr-,  Rduber-  und  Ctister-Rfmant,  as  they  are 
called — Stories  of  knights,  robbers  and  ghosts  of  the  "  dark  " 
a<!es — the  idea  01  which  he  borrowed  from  Goethe's  Cotz  von 
Hirliikinsen  and  -Schiller's  Riiubfr  and  Ccislrrsehcr.  was  the 
founder  of  the  German  S(hj!tirn>mii»  (shocker),  a  style  of  writ- 
ing continued,  though  in  a  finer  vein,  by  Karl  Got t lob  Cramer 
(1758-1817)  and  by  Goethe's  brother-in-law,  Christian  August 
Vulpius.  These  stories,  though  appealing  largely  to  the  vulgar 
taste,  made  Spiess  one  of  the  most  widely  read  a'alhorn  of  his 
day.  The  most  popular  was  a  ghost  stor>' of  the  ijth  century, 
An  PekrmSnnchcn  !  i-gj  )  ;  among  others  were  Drr  alle  Vherall 
und  Sirtrnds  (1702);  Die  LfiwenriUer  (1794).  and  Hans  Hriling, 
fierier  und  Itlzter  ReftHt  4tt  Efd-  Lujt-  Feuer-  und  \V,isser- 
Gtister  (179B}.  Beside  nnmcvana  comedies,  Spiess  wrote,  antici- 
pating Sdnller,  a  tragedy  Jfofis  Anarl  (1784),  which  was  m 
the  same  year  peifonned  at  the  court  theatre  in  Vienna. 

See  fM  Goedehet  Crmdnss,  v.  so6  aqq.;  MQller'Fnnneiith,  Pie 
RiUer-  und  Rauhfrmimit  (Halle.  1894)- 

SPIKENARD,  or  Naio  (O.  Fr,  spiquenard,  Lat.  spka  nardi, 
from  spiiiJ.  ear  of  corn,  and  Gr.  f&fiot.  Pcrs,  nard,  Skt.  nalada, 
Indian  spikenanl.  from  Skt,  nal,  to  smell),  a  celebrated  per- 
fume which  seems  to  have  formed  one  of  the  most  durable 
aromatic  ingredients  in  the  costly  unguents  used  by  the  Romans 
.and  Eastern  nations.  The  ointment  prepared  from  it  ("oint- 
ment of  pislir  nard"')  is  mentioned  in  the  New  Testament 
(Mark  xiv.  3  5;  John  .vii,  .i-jl  as  being  "  very  (o?,tly,"  a  pound 
of  it  being  valued  at  more  thiin  300  denarii  ;over  £10).  This 
appears  to  represent  the  prices  then  current  lor  the  best  quality 
of  nard,  since  Pliny  {H.S.  xii.  j6)  mentions  that  nard  spikes 
reached  as  much  as  too  denarii  per  lb,  and,  although  he  does 
not  mention  the  price  of  nard  ointment,  he  stales  (xiii.  2) 
that  the  "ungoentum  dunamomlnum,"  atimUar  preparation, 
ranged  from  05  to  300  denaiii  accordhig  to  its  quality.  Nard 
ointment  also  varied  contiderably  in  price  from  its  Vahiiity  to 
sophistication  (Ibid.  xii.  :6,  27;  .^iii.  i).    The  genuine  ointment' 

'  The  meaning  of  the  word  "  pi«ic  "  is  uncertain,  some  rendering 
it "  ventiine,"  oUiarB  "  Hquki."  and  othen  taking  it  f<ir  a  local  name 

•The  use  of  alabaater  venels  for  pretervinc  these  fragrant 
unguents  was  cu«toinar\-  at  a  ver\'  early  period.  Theophrastua 
((•.  314  B.C.)  States  that  m  s-<  Is  i.i  lead  and  alabaster  were  liest  for  the 
purpose,  on  account  of  their  density  and  coolnew,  and  their  power 
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(uHguentum  nardinum  sivt  foliotum)  containcil  costus  (ihc  root 
of  Sautsurca  lappa),  amomum  (ihc  fruits  uf  Aimmum  curda- 
momum),  balm  (the  oieorciun  of  B,)isamodendrom  tpahaUmmm) 
•ad  inynii,  with  Indian  nard  (Ibid.  xiii.  i). 

The  OiKt  botanical  source  uf  Ibc  true  or  Indian  nanl  uus 
lone  •  anttw  ol  uacntuinty,  the  deicriptioitt  fiven  by  ancient 
MithoiB  being  amewbat  vigur,  but  it  is  iwir  identified  as 
Nttrinlad^  Jaimonsi,  a  plant  «f  the  valoian  otder,  the 
Bbrottt  root-etiodce  or  "  spikes  "  of  wludi  ue  sdll  collected  in 
the  mountains  of  Bhotan  and  Nepal.  The  name  "  .s]>ikc  " 
is  applied  apparently  from  its  lescmblance  In  shape  to  u  spike 
or  car  of  boarded  corn.  The  root  is  crowned  by  the  bases  of 
several  stems,  each  alwut  2  in.  or  more  in  length  and  as 
thick  us  llic  ;ni«tr.  To  iIkn'.  lij',  fibrous  tissue  of  former  leaves 
adheres  iiiiii  ^ivcs  them  a  |:i  1  uluir  bristly  appearance.  It  is 
thi.i  portion  lh.it  is  rhu  liv  >  ilU-r'.cd. 

Other  ami  inferior  varieiic>  oi  nard  arc  mentioned  by  Dioscoridcs 
and  subsctjucnt  writers.  Celtic  nard,  obtained  from  the  Li|urian 
Alps  and  Istria,  consisted  of  the  routs  of  plants  also  belonging  to 
the  valerian  order  ( I'aleriana  ceilka  and  V.  saxatUis).  This  was 
exported  to  the  K.t!>t  and  thence  to  Kc^ypt,  and  was  used  in  the 
preparation  of  halht.  .Mounlaiii  luird  was  collected  in  CilicLi  and 
S\n.i,  antl  U  nipiwricil  to  have  consinteiJ  of  I  he  riKjl  of  Valtriana 
tubfrosa.  The  false  nard  of  Dauphinc,  used  in  later  tiine-<,  and 
■till  employed  SB  a  ckam  HI  Swhaeriandiii  tin  RMbetock  of  Aliium 
tiUtriatSt.  it  pwoenta  •  ainniiar  reaembhnoe  to  the  spikes  of 
ladiaa  mud,  but  h  ilevoid  of  iragrancc.  It  is  remarkable  that  all 
the  nards  belong  to  the  natural  order  Valfriantueae.  the  odour  of 
valerian  Mng  ronudered  din.'^):r(t'.d>li-  ai  the  present  dayj  that  of 
,\'arj(!siiuhy-:  jatamansi  h  iiiirninvii.iie  u-tween  vsienan  and 

patchouli,  although  more  agreeable  than  cither. 

The  name  "  spikenard  has  also  been  applied  in  later  times  to 
Mveral  plants.  The  spikenard  of  the  United  Sutcs  is  Aralia  race- 

mosa.  and  another  ?pccics  of  the  same  genus,  ^■1.  niK<iVaM/if.  or  wild 
sarsa|>arilU.  is  known  a.-!  "  wild  spikenard."  In  the  \Vi---t  Indies 
HyfHis  suaivoleiis  is  r.illed  "  spikenard."  anil  in  Oreal  Uritain  the 
name  "  plounhnian's  ^pikenard  '  is      en  to  Inuht  innuz'i. 

SPILLIKINS  (M  I)..  sptlUkrn,  little  pin), or  Jackstbaws (origi- 
nally "  jerk  straws"  ),  a  game  of  some  antiquity  played  with 
a  act  of  slender  sticks  of  wood,  lx)nc  or  ivory,  from  3  to  6  in. 
long,  generally  carved  to  represent  weajmns  and  utensils  of 
various  kinds,  wliich  are  thrown  in  a  heap  haphaaazd  upon  the 
taUa.  Tha  j^yan  then  cndcavvur  in  turn  to  tstricate  from 
tbe  heap,  one  at  a  time,  as  many  stiavs  as  possibly  vithout 
moving  any  except  tbe  one  angled  for.  The  player  obtaining 
the  most  itnirs  wins.  The  game  is  called  in  French  jonckttt 
and  in  German  Vtdmpkk 

SPINA  (Lat.  for  a  thorn,  or  prickle,  also  bsckbone,  whence 
spine),  in  architecture,  the  term  f^ven  to  the  low  podium 
wall  which  divi^li^l  ili!  r:irus  of  lf;e  Romans  .uvl  round  whirh 
the  chariots  ran;  w.  c:ith  end  ut  it  was  the  mcUi  or  goal.  On 
coins,  gems  and  bas  reliefs  it  is  sho\Mi  with  numerous  other 
features  on  it,  such  as  obelisks  (of  which  those  from  the  spina 
of  the  Circus  Ma.xirnus  arc  now  in  the  piazzas  of  the  Lateran 
and  del  I'opolol,  small  aodieula  or  pairs  of  columns  carrying 
an  entablature,  altars,  statues,  trophies,  &r. 

SPINACH  {SpinaiM  dtriutii),  an  annual  plant,  a  member  uf 
the  natural  order  Chcnapodiacfae,  which  has  been  long  culti- 
vated for  the  sake  of  its  succulent  leaves.  It  is  probably 
of  Persian  origin,  being  intradlind  into  Europe  about  the  15th 
century.  It  shotdd  be  grown  on  good  ground,  well  worked 
and  well  maound;  and  for  the  sunmier  cnpe  abundant  water- 
ing will  be  neccsaaiy. 

Hie  fiiat  sowing  of  winter  sptnach  tbeivU  fa*  made  early  in 
Augnat,  and  aooUxr  towards  the  end  of  that  month,  in  some 
shdtered  but  not  shaded  situation,  in  rows  18  in.  qwrt— tlie 
plants,  as  they  advance,  being  thinned,  and  the  ground  hoed. 
By  the  Ijcginning  of  winter  the  outer  leaves  will  have  become 
fit  for  use,  and  if  the  weather  is  mi!d  suecessive  gatherings  m.iy 
be  obtained  up  to  the  lK>;inniiig  of  Ma\ .  The  priekU -seeded 
and  the  Flanders  are  the  best  for  winter;  and  thesi?  shi)'..lii  be 
thinned  out  early  in  the  autumn  to  about  2  in.  apart,  and  later 

of  te-  i-tinK  in  netration  of  the  ointment  into  their  sulistanre. 
Pliny  also  recommends  alabaster  for  ointment  vases.  For  small 
quantities  onyx  veasels  mtm  to  have  been  uwd  (Honeei  Cam.  W. 
IS,  tines  10,  17}. 


on  to  6  fal.  The  Icttuce-lcavcd  is  a  good  suoodeat  l^ter  sort, 
but  not  quite  so  hardy.  To  afiord  a  succession  of  summer 
spinach,  the  seeds  should  be  sown  about  the  middle  of  February, 
and  again  in  March;  after  this  period  small  quantities  should 
be  sown  once  a  furtnighl,  as  summer  spinach  lasts  but  a  veiy 
short  time.  Tbey  are  genenlly  sown  in  ahaUow  drills,  bsii 
the  lines  of  peas.  If  a  plot  of  gmmd  baa  to  be  whdisr  < 
pied,  the  raws  ahould  be  about  1  ft.  apait.  Tbe  wwmd  weded 
is  tbe  best  sort  fbr  summer  use. 

The  Orach  or  Mounliim  Spina(h  (Alriplex  horirmii),  a  member  of 
the  ^ime  order,  i-.  u  t.dl  ^;ro»iii^  h.irily  aiinii.il,  whi>~e  leave-,  though 
coarsely  (lavourcd.  are  iim.nI  as  a  "■.li  1-; it  ,:te  f.ir  s|iin,ii  h,  .in<l  1. 1 orrect 
the  acidity  of  sorrel.  1  he  white  and  the  green  arc  the  most  desirable 
varieties.  The  plant  should  be  grown  quickly  in  rich  .suil.  It  may 
t>c  sown  in  rows  2  ft.  apart,  and  aluut  the  vime  distance  in  the  row, 
alioul  March,  and  for  suecession  rn;.iiii  in  [une  If  needful,  water 
must  be  freely  Kiven,  so  as  to  maintain  a  rapid  ^Tinvih 

The  New  Zealand  Spinach  (Teira^onia  rxpun^ai  . ,  n-atural  order 
Ficoideae,  is  a  hatf-haniy  annual,  native  of  .Neu  /ealainl.  Minietiiiies 
used  as  a  substitute  for  s|unach  during  the  suuuner  month*,  but  in 
everv-  way  inferior  to  it.  The  .-veeds  should  t>e  srjwn  in  March,  on  a 
Kentle  hot  lied,  having  hee-n  previously  steeped  in  water  for  sc^'cral 
hotir?<.  The  «eetllinK«  shonid  Ih"  jiotled,  and  plarcd  unflcr  a  frame 
till  the  end  of  May,  and  shoulil  then  be  planted  out  in  hKlit  nth  ^id. 
The  young  leaves  arc  those  which  arc  gathered  for  use,  a  succesaion 
being  prodnoed  during  summer  and  autuna. 

SPINAL  CORD,  in  anatomy,  that  part  of  the  central  nervous 
system  in  man  which  lies  In  the  spinal  canal  formed  by  the  ver- 

tehfiii  ,  uif'  n  ;>,f  hi  s  from  the  < 
foramen  nui^'riurn  to  the  lower 
margin  of  ilie  i;rsi  lumliar 
vertebra.  It  is  aliflu!  i,S  in. 
long,  and  only  occu;tii:- 
the  upper  two  thirds  of  the' 
spinal  ranal.  The  cord  is 
proiei  te<l  by  the  same  three 

membranes  which  surround  '''i»!5^!8»**^  Ptn»ttm 

tbe  brain.    Outside  is  the    (From  Gnr't  .iiwtmir.  Dturifih^ tiU 

dura   maler.    which  differs  su,tu*t.) 

from  that  of  the  brain  in       '•— T""'^^"^^ 

not  formins  a  perioateum   Spinal  tor  i  ..r,d  >is  Membranes. 

to  tbe  bones,  la  sending  nopracesscs  inward,  and  in  having  »» 
Uocd  smuses  endoaed  witUn  lu  waUs.  In  other  wotds  the 
spfaul  dura  mater  is  the  continuation  of  only  the  inner  or  cere- 
bral layer  of  the  dtira  mater  of  the  skidl.  Inside  the  dura  mater 

is  the  orachnoid,  which  is  delicate  and  tranqiarent,  while  between 

the  two  lies  the  suh-durd  space,  which  reaches  down  to  the  second 
or  third  sacral  vefelir.i.  The  pi:  viali-r  is  the  innermost  cover- 
ing, and  is  clo?,e!y  a[)plied  to  the  surface  of  the  cord  into 
the  substance  of  which  it  semis  processes.  Hetwccn  it  and  the 
arafhno)<l  is  the  suh-arachniyui  spiur.  which  is  much  larger  than 
the  subdural  and  contains  the  cerebro-spinal  fluid.  .Across 
this  space,  on  each  side  of  the  rord.  run  a  scries  of  proccs.ses  of 
tbe  pia  mater  arranged  like  the  leetli  of  a  saw;  by  their  apices 
they  are  attached  to  the  dura  mater,  while  their  bases  are 
continuous  with  the  pia  mater  surrounding  the  cord.  These 
ligaments,  each  consisting  of  twenty-one  teeth,  are  the  /i(a* 
mtnio  deniiculaia,  and  by  them  the  spinal  Cord  is  mooted  in  the 
middle  of  the  cerebro-spinal  fluid. 

The  spinal  cord  itsdf  is  a  cylinder  slightly  flattened  from 
before  backward.  In  the  cervical  region  it  is  enlarged  wbete 
the  nerves  forming  the  brachial  pUxtu  come  off,  whlk  opposite 
the  lower  thondie  vertehtae  tlie  lumbar  enlargement  marks 
the  region  whence  the  himbo-iacral  nerves  are  derived.  (See 
fig.  3.)  Opposite  the  second  lumbar  vertebra  the  cylindrical 
cord  becomes  pointed  and  forms  the  ctmus  mtduUaris,  from 
the  apex  of  which  a  glistening  membranous  thread  runs  down 
among  the  nerves  which  form  the  Cauda  cijuina,  and,  after 
blending  with  the  '.erminatioa  of  the  dun!  sbcath,  is  attached 
to  the  back  of  the  coccyx. 

In  a  transverse  sei'lion  of  the  cord  two  median  fissures  are  f«cn; 
the  antero-ineilian  t-ce  fig.  3.  A)  is  wide,  and  reaches  afH)Ut  a  third 
of  the  wav  along  the  anlero-(>osierior  liiameter  of  the  conl;  it  is 
liticd  by  the  pia  ttiatcr,  which,  at  its  orifice,  is  thickened  to  form  a 
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bandj  known  as  the  itnta  ipUndtnt;  in  front  o(  this  lie* 

 .  — , 


Hw  pottero-mediin  ftMurc  (hg.  3,  P.)  u  much  deeper  and  mivowcr, 

■d  hu  no  reflection  <if  the  pia  mater  into  it.  Where  the  posterior 
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nerve  roots  emerge  (fix-  i-  P.R-)  i>  a 
dcijrcision  which  is  called  the  Potlero- 
l-i:rra!  fiisure,  while  between  tnis  and 
the  postcro-median  a  slight  groove  is 
seen  in  the  cervical  reKion,  the  jura- 
median  fiawre  (fig.^,  P.M  ;  see  also 
fig.  S).Os looking «t  ng.  3  it  will  be  seen 
that  the  anterior  nerve  roots  (A.K.) 
do  not  emerge  fmm  .1  <lf  fiuit<'  fi^snri'. 

The  spiruil  L'jr(!,  liki-  Itic  hniiii, 
consists  of  grey  .uid  white  iiuittcr. 
but.  as  thcrt-  is  licru  im  tiiifi  x  nt.i- 
live  ol  the  cortical  grey  ntatter  of 
the  facaia.  the  white  matter  entirely 
aamunda  the  ney.  In  section 
the  grey  natter  nas  the  form  of  an 
H,  tne  croas  bar  forming  the  grey 
(ommissure.  In  (h<*  middle  of  this 
the  central  catuii  i.iii  just  be  made 
out  by  the  naked  eye  (see  fig.  4).  The 
antenor  limbs  of  the  H  form  the 
anitriw  comua,  while  the  posterior, 
which  in  tlic  greater  part  of^  the  cnnl 
are  longer  and  ihinner,  arc  tlie  />!  - 
Urior  eornua.  At  the  tips  of  tlie>c 
it  a  lighier-coloiirctl  cap  l  li>;.  3.  Sd.) 
which  is  known  as  the  iubilanlia 
gfL:unoiii  Miij'ijhJi.  On  cji  h  .side  of 
the  11  is  a  slighter  projection,  the 
iatml  canm.  which  ts  beit  marked 
in  the  thoradc  region  dwe  fie.  4). 

On  referring  to  fig.  4  it  will  Iw  seen 
that  the  grey  matter  has  different 
and  f ha r.in eristic  app«*aranres  in 
diflcrLiit  ri  gions  of  the  lord,  and  it 
will  Ix:  niitu  cd  that  in  the  rcr\  icjil  and 
lumbar  enlargements,  where  the  nerx'c 
to  the  limbs  comes  off,  the  anterior 
I  are  broadened. 


Fig.  3. — Di,'iirram  to  show  the  Tracts 
in  the  Spinal  Cord. 

Antcro-median  fissure. 
Poitero>median  fi«siirc. 
Anterior  nerve  roots. 
Posterior  nerve  roots. 
Paramedian  finwre. 
Substantia  gelatinoaa. 
I  ract  ti  GoU. 
Tract  of  Burdacfa* 
Comma  tract. 
Oval  area. 
Liaaatier's  trace. 
D.C.T.  Direct  cerebellar  tnKt. 
T.G.    Crt>wers'  tract. 

C.  P.T.  Crosaedpyramidal tr.ii t. 
L.B.B.  Lateral  Da?is  bundle. 
A.B.B.  .Xnlerior  ti.i!>is  Inindlc. 

D.  P.T.  Direct  pyramidal  tract. 
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Fig.  3. — Diagram  of  the 
Spinal  Cord  at  teen  fran 

behind. 

CVi  shows  the  level  of  the 
1st  cervical  vtrt^ns;  CVv  of 
th*  Stfa  oandeal  v«rtebi»; 
DVn  of  die  Md  donaf 
vcrtdira;  DVx  ol  the  loth 
dorsal  veitebia;  DVxii  of 
the  inh  donal  vertebra; 
LVii  of  the  and  '  ' 
vertebra. 

Hiitologically  the  grey  matter  is  m.ide  up  of  neuroglia,  mcdul- 
lated  and  non-medullated  nerve  fibres,  and  nerve  cells  (for  details  see 
Nbrvous  System).  The  ner\'e  cells  arc  arranged  in  three  main 
columns,  ventral,  intermedio-l.iter.il  ,ind  ptsterior  vesicular.  The 
ventrrA  tell  column  li.is  the  li;iif:t-'  1  tll>.  .iixl  tluM-  ,ire  a.;.iin  sub- 
divHdcd  into  antero-mcsial,  antcro  Lateral,  postero- Lateral  and  central 
croups.  The  inttrtnedio  lattnU  c(0  CMhMM  it  fomid  in  tiw  lateral 
iiomof  the  thoracic  region. 


Fig.  4. — Sections  of  Spinal  Cord, 
twice  acsk  of  nature. 

1.  Cervical  cnlaigement. 

2.  Thoracic  iwion. 

3.  Lumbar  enutgen 

4.  Sacral  region. 


The  poiUtior  vtsicuiar  or  Clarkt's  c«iumii  is  also  largely  confined 
to  the  tbonde  negMia,  and  liea  in  the  OMHal  part  of  the  poatcrior 

comu.  It  ia  the  place  to 
which  the  aenaoty  fibres  of 
the  sympathetic  system  (vis- 
ceral anercni»)  run.  The 
white  matter,  as  has  licen 
shown,  surrounds  the  ^rey 
and  ptsscs  across  the  middle 
line  to  (arm  the  while  <om- 
missurt,  which  lies  in  front 
of  the  grey.  It  is  comixjscd 
of  neuroplia  and  nie<luilate4l 
iK'tM-  filiri'H,  whirli  ;ire  ar- 
r.ini;ed  in  definite  tr.i't.'i, 
allhl>ll^;h  in  a  ..if  a 

healthy  cord  thcM-  traits 
cannot  be  distinguished  e\  en 
with  the  microscope.  They 
have  been  and  are  ttill  being 
gradually  mapped  out  by 
IKitholoKusts,  physiologists 
and  embr^-ologist^.. 

On  trar ing  a  sensor)'  ner\'e 
into  the  cord  (fig.  3.  P.R.) 
ihrough  the  noeiterior  nerve  root  it  wilt  be  seen  to  lie  quite  clooe  tl» 
the  mesial  side  of  the  poatelior  horn  of  crcv  matter,  where  most  of  it 
nm.'i  upward.  The  next  root  hii;her  up  t,ik<->  the  rsime  fioiution  and 
pushes  the  former  one  tow.ird  the  middle  line.  s<i  that  the  lower 
nerve  fibres  occupN'  an  area  eliise  to  the  (loftero-i'.iedian  ti^^sure  known 
as  the  Ircul  of  Goll  (hg.  3,  Ci.T.).  while  the  higher  lie  more  externally 
ill  the  tract  of  HurcUuh  (B.T.).  The  v:rr,i'ir  p,in  uf  eaili  nerve 
sooner  or  latcT  enters  the  grey  matter  and  comes  into  close  relation 
w  it  h  t  he  cells  of  Clarlte'a  colnnin,  but  aome  fibres  ftin  right  up  to  the 
nucleus  gracilis  and  cuneatus  in  the  medulla  (sec  Brain),  wlule  a  few 
turn  down  and  form  a  deM-endinj;  tract,  which,  in  the  upper  part  of 
the  cord,  is  situated  in  the  inner  part  of  the  tract  of  Burdach  and  is 
known  as  the  cnmma  trod  Ifig.  3,  C  T.I,  Init  lower  down  gradually 
shifts  quite  elosi'  to  the  postcro-mctli.iii  ti-^^.ire  and  forms  the  oval 
area  of  Klechsig  (fig.  3,  O.A.).  It  will  be  obvious  that  both  these 
tracts  could  not  bit  seen  in  the  same  Hction,  and  that  fig*  3  ia  only  • 
diagrammatic  outline  of  their  poeitioo. 

A  few  fibre*  of  each  iensory  nerve  aaoend  in  a  amall  ana  kmwa  na 
Lbmur's  tract  (fig.  3,  L.T.)  on  the  outer  aUle  of  the  poiterior  nerve 
roots,  and  ev«nitually  enter  the  substantia  gelatinoea. 

To  the  outer  si<lc  of  Lis.saiier's  tr.u1  .iti<!  !\inE  close  to  the  lateral 
surface  of  the  cord  is  the  direct  cerrbfllar  tract  (fig.  3,  D.C.T.).  the 
fibres  of  which  ascend  from  the  celU  of  Clarke's  column  to  the  rere- 
belluin.  As  C°l,irke's  column  is  only  well  developed  in  the  tboradc 
region  this  tract  obviously  cannot  go  much  lower. 

in  front  of  the  last  and  alto  close  to  the  lateral  surface  of  the  cord 
is  another  ascending  tract,  the  tract  of  Goteers  (fig.  3,  T.G.),  or,  as  it 
is  tometimes  called,  the  lateral  sensory  fasciculus.  It  {wobably 
begins  in  the  cells  of  the  posterior  horn,  and  runs  up  to  join  the 
lillrt  and  ;i1n>  to  re.n  h  the  rerel.>ellLini  lliri>ut;h  the  superior  cereliellar 
peduncle.  The  crossed  pyramicitd  tract  (fig.  3,  C.P.T.)  lies  internal 
to  the  direct  fwthdiar  tact,  between  It  and  the  poatcrior  eonut. 
It  is  the  great  nuitor  trsct  by  which  the  filirea  ooming  bom  th» 
Kolandic  area  of  the  cerebral  cortex  are  brongllt  into  tOUCh  with  tbe 
motor  cells  in  the  anterior  comu  of  the  otipualta  lide.  TUa  f  ' 
extends  right  down  to  the  fourth  sacral  nerve. 

In  front  of  the  crossed  pyTamidal  tract  is  the  lateral  I 
(fig.  3.  L.B.B),  which  proDably  con.sists  of  a.ssociation  fibre*  linking 
up  dilTercnt  segments  of  the  cortl. 

The  anterior  basis  bundle  (fiR.  3,  A.B.B.)  lies  in  front  and  on  the 
mesial  side  of  the  anterior  comu,  and  through  it  pass  the  antciior 
nerve  mots.  Like  the  later.d  bundle  it  consists  chiefly  of  association 
fibres,  but  it  is  continued  uyi  into  the  medulla  as  the  i^Kwtcrior 
longitudinal  bundle  to  the  0)itic  mirlei. 

The  rliml  pyramidal  trmt  ifii;.  D.P  T.)  is  a  muiiU  l)undle  of  the 
motor  filircs  from  the  Kr.l.uidii:  .irci,  wliirh,  instead  of  crossing  to 
the  other  side  at  the  decussation  of  the  pvrainids  in  the  medulla, 
runs  down  by  the  side  of  the  antero-median  fiaaim.  Ita  lilina, 
however,  keep  on  gradually  croasing  to  the  opposite  ade  thraugb  the 
anterior  white  oommiaaura  of  the  cord,  ud^ the  tiaie  the  nld- 
tboractc  region  ts  reached  it  haa  uaually  dimppeaivd. 

The  roots  of  the  stiinal  ncr\-cs  in  the  fppcr  part  of  the  canal  rise 
from  the  ion  I  neatly  npjKiMte  the  point-,  .ii  wlmb  they  emerge 
lietween  the  vertebrae,  but  the  farther  one  passes  down  the  higher 
the  origin  of  each  root  becomes  above  its  point  of  emergence.  Con- 
sequently the  lumbar  and  sacral  nerves  run  a  long  way  down  from 
the  lumbar  enlargement  to  their  spiiuil  foramina  and  arc  encloaed 
in  the  dural  and  arachnoid  sheaths  to  form  a  mass  like  a  horse's  ta9, 
which  is  therefore  known  as  the  cauda  etjuina.  The  relit  ion  t>ot  ween 
the  origin  of  each  nerve  and  the  spinous  processes  nf  tS  e  Mrtcbrae 
has  been  worked  out  by  R.  \V.  Reid  (Journ.  Artat.  and  Fhys.,  xxiii. 
34O. 

Embryoloty- — The  early  development  of  the  neural  tube  from  the 
ectoderm  is  antBnad  ill  the  article  on  the  0BA1M.  When  the  neural 
n  tiihe  it  ia  owil  in  aecthM  idth  a  very  large  laterally 
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oompreMed  central  canal  (nee  hg.  5).  The  orieinal  ectodermal 
cellii  elotijfale  and,  rarliating;  outward  from  tin-  ranaT,  »rr  now  known 
as  »ponuniliUtit>,  while  the  inner  ends  of  wimc  nl  ;licm  I  tvir  <  ili-i 
and  eo  tile  l  unal  becomes  ciliated.  A  number  of  round  cells,  known 
as  germinal  cells,  now  appear  dow  to  the  centnl  canal,  except  at 
the  thin  mid-dorsal  and  mid-ventral  laminae  (footplate  and  Hoor- 
plate).  Fn>m  the  division  of  thc^  the  primilive  serve  oelk  ur 
acwwluto  aie  fonned  and  tboe  later  on  mignte  from  the  itgiu" 


(FnuB  U.  J.  Cuoiun^flujcn  in  Cuajungtuua'i  Tat^Btvii  0j  Amttumj.i 

Fic  $<— Schcou  o(  a  Transverse  Section  thiwigh  tht  Early 

Neural  Tube  (Young). 
Tile  left  aide  of  the  M:ction  shows  an  earlier  »t;iKi"  than  the  right  side. 

of  the  canal  and  shiMt  out  long  fitoctamesi — :he  axons.  The  perma- 
aent  central  canal  of  the  curd  was  formerly  xaid  only  to  represent 
the  ventral  end  of  the  large  embryonic  canal,  the  dorsal  part  being 
converted  into  a  slit  by  the  gradual  closing  in  of  i(*  lateral  walla,  th  lls 
formine  the  posteio-median  fissure.  A.  Robinmn,  however,  d<>CH 
not  believe  that  the  posterior  figure  is  any  remnant  of  the  renlr.il 
canal,  and  there  are  m.my  poini"  whiih  bear  out  his  contcntiun 

iStudUt  in  Anatomy.  Uwen»  CoIIkc,  itet).  t  he  most  modem  view 
ifoti)  ia  that  the  fmin  b  fanMd  partqr  py  an  infolding  and  panl> 
rom  the  or^nal  eentral  canaL  The  antero-mcdian  fissure  is  causc< j 
b>'  the  ventral  part  of  the  cord  growing  on  each  side,  but  not  in  the 
mid-line  where  no  germinal  cells  are. 

The  anterior  nerve  tikjI'^  arc  formed  by  the  aMin^  i>f  ihe  tieurn 
blasts  in  the  devclcipini,'  .nucn.  r  comua,  but  the  |xv.tcrii>r  «ri)»  into 
the  cord  from  Ihe  i>ii>leriiir  ri«it  caniilia  (sec  Nerve  ;.!>/>im<J(I),  and,  a>i 
they  grow,  form  the  columii/>  ol  (mjU  and  Burdach.  That  part  of 
the  grey  matter  from  whiih  the  ventral,  anterior  or  motor  nerNc 
roots  rise  Is  known  n-i  the  Ki  .il  ;.uiiiru>  <if  the  lord,  while  the  more 
dorsal  part  into  which  the  pi/srcri  ir  nerve  nxits  enter  is  the  aUir 
lamina.  These  parts  are  important  in  comparing  the  morphology 
of  the  spinal  cord  with  that  of  the  brain. 

In  the  embryo  up  to  the  fifth  month  there  is  little  dUfcrence  in  the 
appearance  of  the  grey  and  white  nv,itterof  thecoid,lNitat  that  time 
the  fibres  in  the  columnn  of  Buriiarh  acqtiire  their  medutiary  sheaths 
or  white  suhst.ince  of  St-hvi-ami,  the  fatty  matter  of  which  is  probably 
al>-.lr.u  tint  from  the  blood.  Ver>'  ••'•on  .ifier  theM.-  the  l>.l^i^  liundlcs 
myelenate  and  then,  in  the  sixth  month,  tnc  columns  r>f  Goll.  Next 
IdifaNrdM  diracl uartbdlar  tracts  and,  in  the  latter  half  of  the  eignch 
nmrth  the  tneta  of  Gowm,  while  the  fibres  of  the  pyramidal  ami 
Lissaucr's  tracts  do  not  gain  their  me<]ultary  sheaths  until  just 
before  or  after  birth.  At  first  the  Hoitiiil  i^ird  exends  as  far  as  the 
l.iit  tnenHlermal  «imite,  but  iieurolila'<t»  nre  only  formed  as  far  as 
1  lie  fii-i  I .  K  i  \  L;eal  -jnniie,  ^<  fhat  lH'hin<l  that  tlie  rorcl  i%  noii-ner\  iius 
and  degenerates  later  into  the  filum  tcrminale.  .After  the  fourth 
month  the  nervous  portion  grows  more  slowly  than  the  rest  of  the 
body  and  so  the  long  cauda  etiuina  and  lilum  terttiinaleare  produce* I. 
At  birth  the  lower  limit  of  the  COfd  it  oppOMtc  the  thinl  lumbar 
vertebra,  but  in  po>t  -  natal  development  It  retedea  etill  farther  to  the 
lower  level  of  the  tirst. 

For  further  details  ?*e  Quain''^  Analomv.  vol,  i  iLondon,  1908): 
J.  P.  MeMurrirh,  PrvrUfpmeHt  of  the  Human  Bod\  (1^).  Mo.-t 
modem  dcscriot  ions  are  founded  on  the  wiitiiipof  w>  His,  tefcfenrc-i 
to  which  and  to  other  Btewtiwe  win  be  fMmd  on  p.  463  ui 
McMutrich'*  book. 


Comparative  Anatomy. — In  the  Amphioxus  there  is  little  difference 
l>en\i-,  n  the  spinal  cord  and  the  brain;  the  former  reaches  the  whole 
lir^jh  ol  ihe  body  anil  i>  <i;  umfurtti  i-alil>rr  ll  r:M  lin_',  .1  iLr,u.il 
canal  from  which  a  dorsid  (insure  extends  to  the  surlacc  ol  the  curd 
and  it  is  compowd  of  nerve  fibrta  and  nerve  cella;  most  of  the  latter 
being  grouped  nmnd  the  eentral  canal  or  neumoade,  as  the)-  are  ill 
the  human  embryo.  Some  very  lam  inultipoiar  gBlgfiffr  CcU*  ait 
present,  and  there  arc  also  large  6ncea  kwwn  at  (MMf  jHwi.  thc 
tunction  of  which  is  not  clear. 

When  the  reptiles  are  reached  the  cord  shows  .li;;!)!  n  l.ir,.i  iiicni> 
in  the  regions  of  the  limbs  and  thes*  become  more  markcii  m  birds 
and  mamtn.i' 

In  thc  III  till  I  r  n^ion  of  birds  the  dorsal  columns  diverge  and  open 
up  thc  cencr.il  c.mal.  cunvertinc  it  into  a  dianiond-ahaned  apece 
which  i^only  nx.'eil  I'vcr  by  themenbniieaof  tlieootd,aiMiiliao«rn 
as  the  sinus  rhomboulaiis. 

In  all  these  lower  vertebrates  except  the  Anura  (frogs  and  toads), 
the  cord  fills  the  whole  length  of  the  spinal  canal,  but  in  the  higher 
mammal*  (Inmates.  Chiropiera  and  Inscctivora)  it  gmns  less 
tapMly,  and  to  the  posterior  part  ol  thc  canal  contains  the  cau<U 
e4iuina  within  it*  vhcath  of  dura  mater.  In  mammals  tn-low  the 
anlhroixiid  a,K-s  there  are  no  direct  pyramidal  ii.u  is  in  the  cord, 
since  toe  decussation  of  the  pyramids  in  the  metlulla  ■»  complete. 
Moreover,  the  rraiMd  tiiKta  vary  very  imidi  III  their  araparttonal 
siae  to  the  rest  of  the  cord  in  dHfeient  afllmal*.  In  man.  Tor  example, 
they  form  ii-87°„  of  thc  total  cross  area  of  thc  cord,  in  thc  cat 
-•76",,.  in  the  nibbit  5-3 in  the  guinea-pig  1°,,.  and  in  (he  mouse 
114",,.  In  thc  frog  no  pvr.imidal  tract  isfound.  It  is  obvious,  there- 
fore, that  in  the  lower  \crtcliritc-  the  niutur  filircs  ol  ihe  cord  are 
not  so  completely  ^athere<l  into  detinilc  tracts  as  they  ate  in  man. 

.K  good  deal  of  interest  has  lately  been  taken  in  a  nerve  bundle 
which  in  the  lower  vertebrates  runs  through  (be  centre  of  thc  central 
canal  of  the  ror4l.  and  taki  s  lis  orii;in  in  the  <iplic  n-flex  cells  in  clo^ 
relation  to  (he  jiosterior  l  oriunU  nre  of  the  brain.  .More  posletiorlv 
(caudad)  it  probably  acquires  a  connexion  with  thc  motor  cells  o'f 
the  cord  ami  is  looked  upim  aa  a  means  by  which  the  mus4-les  can  lie 
made  to  actively  respcmd  to  the  stimulus  of  light.  It  is  known  as 
Rtistner'i fibre,  and  its  morpholog)'  and  phyaioloBy  iMve  been  studied 
most  carefully  in  cyclostomcs  and  fishes.  It  is  aaid  to  be  present  ia 
the  mouse,  but  hitherto  no  trace  of  it  baa  been  found  in  man.  It 
was  discovered  in  iWo.  but  for  tony  ycaie  baa  been  loohad  upon  as 
an  artifact. 

See  P.  E.  Suvent, "  Optk  Reflex  Apouatua  of  Vertebrates,"  Bait. 
JTh*.  Camp.  ZmL  Hanard,  voL  alv.  No.  3  Only,  1904) ;  also  for 
Mneni  details  R.  Vnederahefan,  Csatdarutler  AtsolMiy  tf  VtrtOnltt 
CLondon.  I9C7);  Lenhoeeek,  Ban Htntmiyrimt  U99$h  O^.CP.) 

SoMunr  or  tbb  Snm  torn  Smut.  Can 

Fracture  of  the  spine  nay  occor  from  indirect  N'iolcnce,  as 
when  a  man  falls  from  a  height  upon  his  head,  or  in  a  sitting 
position;  or  it  may  rcsulr  frum  dir..  .  t  \  :r.li  ni  e,  as  when  he  Ls 
hanf;c<l,  or  as  when  he  ii  rati  over  by  a  loaded  van,  or  in  a 
fall  from  a  height  across  a  beam.  The  vertebrae  above  the 
fracture  Iwing  displaced  from  those  below  it,  thc  spinal  cord  is 
generally  lorn  across.,  and  the  [nirts  of  the  trtink,  or  thc  limbs, 
which  arc  supplied  by  the  spinal  nerves  passing  out  from  thc 
co:>i  below  the  seal  of  injury  are  of  necessity  cut  ofT  from  their 
connexion  with  the  brain,  and  at  once  deprived  of  sensation 
and  of  thc  power  of  voluntar>'  movement.  In  some  cases  of 
fractuie  of  the  aptne  there  is  at  the  time  marvellously  little 
constituUOMi  dtetulNUKe,  Thc  higher  up  the  column  that 
the  fracture  occurs  ihc  more  quickly  does  death  ensue.  If 
the  fracture  is  in  the  middle  of  the  back  tbe  patient  may  linger 
for  aevcnd  «fccks»  but  even  if  he  is  lybig  vpoa  «  wUeriied,  and 
even  if  eveijr  cue  li  tikoi  of  hhn,  InfluuMtiaB  of  the  Uuider 
and  iBtnctabie  iied^otes  are  tpt  to  make  their  appearance, 
and  his  existence  becomes  truly  miserable.  Operative  surgery 
is  unable  to  eiTect  much  in  these  cases  on  account  oi  the  q^fnal 
cord  l>eing  generally  torn  across  or  ho(>clessly  crushed. 

Curtature  oj  tht  spine  may  be  due  to  deformity  of  thc  bodies 
of  thc  vertebrae  rau.srd  by  irregular  pressure,  or  to  the  dis- 
itilepralion  of  ihcir  anterior  |v'rls  by  1  ubcn  ulous  ulccrali<m. 
known  a.  Pott's  dis<>as<'  or  spilna!  caries.  Thus  the  causes  of 
spinal  cur\aturc  arc  very  didercnl,  and  it  is  ncctaaarj'  that  thc 
aclu  il  l  oniii'ioii  be  clearly  reioKnizcd  or  treatrncnl  may  prove 
h;irnifu'.  Iiri.ilv.  thc  cur\'aturc  v.liii!!  is  (Sue  to  tuberculous 
diseaM.-  re()uires  absolute  and  cotilinuous  rest;  the  other  calls 
for  well-regulated  exercises. 

Lateral  or  rotatory  fiin;itiire  of  llir  spine  tS  a  deformity  which 
comes  on  during  the  developing  period  of  lit^  before  the  bodica 
of  the  vertebrae  are  solidly  formed.  In  youas  people  who  m 
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growing  rapidly,  and  whow  maKiiiir  qntcm  ii  weak,  tlie  ttad 
habit  of  standing,  and  throwing  tlie  wdght  of  the  body  constantly 
on  one  IcK,  gives  rise  to  a  serious  tilting  of  the  trunk;  or,  if, 
when  writing  ai  a  desk,  ihey  sit  habitually  in  a  twisted  position, 
a  lateral  curvature  of  the  spine  is  apt  to  lake  place.  By  con- 
stan'.  iniiulKcntc  in  tlicie  bad  habils  the  spinal  i;i:l':niri  pils 
ptriiiiuiL-nlly  Sft  in  a  faulty  piisition.  Sometimes  tin-  lillinK  of 
the  base  of  the  trunk  is  <luf  to  a  congenital  or  acquired  diflcr- 
encc  in  the  length  of  the  legs.  In  the  concavity  of  the  fur\'c 
there  is  LiicrraM-d  jirrssiirc,  ,i;'.'L  m  c  rss.irily.  ilimmished  grow  th; 
in  the  convexity  of  the  curve  there  is  lllIniui^he^J  pressure  with 
increased  growth.  The  patient's  friends  probably  notice  thai 
one  shoulder  is  higher  than  the  other,  or  that  "  the  hip  is  growing 
out,"  and  tmlaa  meatts  are  taken  to  alter  the  abnmmal  distri- 
bution of  pressure,  the  condition  becomes  worse,  until  complete 
Msitication  checks  the  further  progress  of  the  deformity.  The 
growth  of  the  aubject  being  completed,  the  defoimity  ceases 
to  inrmaw  And  when  the  growth  is  completed  asd  the  bonca 
ue  loBd  aad  mhilMipen  the  coadltioB  ia  quite  incapable  oi 
improvemeat.  The  uaual  caratnK  ia  one  in  whidi  there  ia  a 
convexity  of  the  spine  in  the  dMt-Mgion  towaidl  the  iS^, 
with  the  right  shoulder  higher  than  the  left.  Compenaalwy 
curves  in  the  opposite  direction  form  in  the  loins  and  aadt> 
Along  with  the  lateral  bending  of  the  spine  a  rolaiion  of  the 
bodies  of  the  vertebrae  towards  the  convexity  of  the  curve 
takes  place,  the  spinous  processes  turning  towards  the  con- 
cavity of  the  curve.  Since  the  line  of  the  spinous  processes 
of  the  vertebrae  can  be  easily  traced  through  the  skin,  their 
dcvi.'ituin  mr,y  mislead  ! ho  superficial  ofaaefver  as  to  the  actual 

amount  of  the  curvature. 

To  counteract  this  deformity  in  the  earliest  stages  (and 
it  is  in  the  early  stage  that  treatment  cflccts  most),  the  patient 
(generally  a  ^)  chould  be  encouraged  to  walk  perfectly  erect. 
Systematic  anaMa,  to  strengthen  the  muscles  of  the  back, 
ought  to  be  tttictly  and  persistently  carried  out  under  the 
dinclion  of  a  anigeoa  with  the  aasistance  of  a  skilled  Inatnictor 
of  gyanaatick  During  the  hitervala  of  rest  the  cUld  abould 
Be  upon  her  hack  00  a  fim  board,  and  sbotild  avoid  taking 
amniae  wUdi  gma  riae  to  wearincaaof  the  mnadea;  for  when- 
evw  tbe  SMHdat  hutwiBiii  wamfad  ihe  wlB  sttanipt  to  take  a 
poaitiaa  wMdi  thitnn  the  strain  00  to  her  ^aneatous  and 
bony  structures.  One  of  the  best  cucrcises  is  to  lay  the  patient 
on  her  face,  fix  her  feet,  and  encourage  her  to  raise  herself  by 
using  tlir  itiiisv Irs  uf  tile  back.  Whilst  she  hangs  from  a  trapeze 
the  weight  cif  ihc  lower  hmb?.  and  p<-lvi?;  will  help  to  straighten 
the  spine  as  a  whole,  necessarily  diminishing  the  increased 
pressure  upon  the  cartilaginous  bodies  of  the  vertebrae  towards 
the  concavity,  and  increasing  the  ))res.sure  between  the  sides  of 
the  bodies  towards  the  convexity.  It  is  often  a  good  thing  to 
remove  a  girl  with  commencing  lateral  curvature  from  the 
sedentary  life  of  Khool  or  town  and  to  let  her  run  wild  in  the 
country,  exerdaing  her  muscles  to  the  full. 

If  the  deformity  is  due  to  inequality  in  the  length  of  the  legs, 
a  high  hoot  on  the  short  leg  may  correct  it.  In  .some  cases  of 
lateral  curvature  a  tilled  seat  is  useful.  Mechanical  "spinal 
tupportt  "  ai»  aa  aspenshre  aa  thqr  are  inefident.  Aa  a  rule, 
indeed,  tliqr  are  poaitively  haimful,  fat  that  they  add  to  the 
weight  of  the  tniidt  and  hinder  needful  muacular  development. 

By  kyfkuis  h  meant  an  exaggerated  degree  of  roundness 
of  the  shoulders.  It  can  he  effaced  only  by  constant  drillings 
and  exercises  whibt  the  spinal  column  is  still  plastic  When 
once  the  bones  are  solid  no  great  improvement  is  possible.  The 
deformity  is  sometime*  due  to  short  sight.  It  ia  wdl,  therefore, 
to  have  the  child's  vision  <kily  tested. 

Lordosis  is  an  exaggeration  of  the  normal  concavity  of  the 
loin-region  of  the  spine.  It  is  most  often  met  with  in  these 
cases  in  which  from  confienital  dis|ilacement  of  the  head  of  the 
thigh  bone,  or  from  old  disease  oi  the  hip-joint,  the  subject  has 
acquired  the  habit  of  throwing  the  tihouldem  back  in  order  to 
preserve  the  balance. 

Tubereutaus  diteau  0}  tkt  spine  (.Poll's  distdsr),  is  the  result 
of  a  deposit  of  tubeicle-genu  in  the  body  of  the  vertebra. 


InftawmatioB  hawinf  thna  been  aat  up,  nlocMtioa  (ottka)  of  th* 
vcrtahn,  or  of  aevnai  vcrtdirae,  occurs,  and  if  the  caaa  nun 

on  unchecked  extcnaive  ahaceiaes  may  form  in  the  tU^,  kbi  or 

groin.  The  trouble  is  often  begun  by  a  blow  or  by  a  sprain  of 
the  spine,  which,  by  lowering  the  power  of  resistance  of  the 
delicate  bone,  prepares  it  for  the  bacillary  invasion.  The 
carliot  .symptoms  arc  likely  to  be  a  dull  aching  in  the  back 
with  slitTmss  of  the  s]Hrie,  The  child  complains  of  being  tired, 
and  is  anxious  to  lie  down  and  he  left  quiet  whilst  his  little 
companions  are  running  about.  If  the  disease  is  in  the  mid<l!e 
part  of  the  spine,  pains  are  complained  of  in  the  front  of  the 
chest  or  at  the  pit  of  the  stomacii.  Unfortunately  such  pains 
are  often  ascribed  to  indigestion.  If  the  disease  is  in  the  upper 
part  of  the  spine  the  pains  may  be  in  the  head,  the  shoulders 
or  the  arms.  If  in  the  loin-region  of  the  spine  they  are  in  the 
lower  PAH  of  the  trunk,  the  thighs  or  the  legs.  (These  obscure 
peripheral  pains  are  often  misunderstood  and  are  apt  to  be 
attributed  to  rheumatism).  The  back  is  stiff  so  that  the  child 
cannot  stoop.  In  trying  to  pick  up  anything  from  the  ihwr 
hekeqtahiabediitiaighteiidbendahiskncca.  Ifthediaeaae 
ia  in  the  aeck-iaiiaii  he  caanot  easily  look  i^maRlii  and*  instead 
of  turalag  hb  head  to  look  sideways,  he  wheds  ronnd  his  whole 
body.  In  aome  cases,  though  the  disease  is  far  advanced, 
there  have  been  no  complaints  of  pain  in  the  back.  As  the 
bodica  of  the  v.  rii  l  r:!!  crumble  away,  the  spine  bends  for- 
wards under  the  inlluencc  of  the  weight  of  the  head  and  of 
the  upper  part  of  the  trunk,  and  a  projection  may  appear  in 
the  mid<lle  line  of  the  back.  In  the  neck,  and  in  the  loin- 
region,  the  projecliun  is  rarely  well  marke<l,  but  in  the 
chest -region  a  con.spicuous  boss  may  make  its  appearance — 
the  "  hump-back."  The  projection  is  often  spoken  of  as  an 
angular  curuilure — a  contradiction  in  terms,  for  a  thing  which 
is  angular  is  not  curved.  When  the  deformity  is  great  there  may 
be  presBure  upon  the  spinal  oord  with  more  or  Icaa  paralyaii 
in  the  parts  below. 

The  troatmcr.t  <>f  tuberculous  disease  of  the  apine  deasanda 
absolute  and  uninterruptctl  rc.it.  The  best  thing  is  to  put  the  patient 
Hat  on  his  bark  for  as  many  mon())^  a.-*  may  be  fi>und  neces-sir)', 
but  not  in  a  close  bedroom.  If  he  i«  compelled  to  lie  in  a  bedroom 
the  windows  should  be  o^n  night  and  day.  If  the  patient  is  a  child, 
he  should  be  luid  flat  m  a  box-splint,  or  upon  a  thin  horsehair 
mattrew,  and  »hould  be  carried  out  of  <loors  cver>'  day-  but  alwavs 
lying  flat.  When  the  pressure-symptoms,  such  as  the  fiiiins  in  the 
legs,  thighs  or  arms,  the  "  bcUy-achc,"  or  the  |uins  in  the  chest  or 
neck  have  passed  away,  a  firm  leather  splint  may  be  moulded  on  to 
keep  the  parts  quiet  until  consolidation  has  taken  place,  or  a 
cuirass  of  poroplastic  felt  or  of  v>la»t»T  of  Paris  may  be  applied.  The 
danger  in  these  ca.s<'s  is  of  leaving  off  treatment  too  soon:  they 
must  not  be  hurriwl,  or  the  trouble  will  Ix-  likely  to  come  Irack 
again  uith,  jKThapH,  incrc<ised  deformity.  If  the  disease  is  in  the 
upper  part  of  the  dorsal  spine,  or  in  the  ncck-regiun,  a  ccr\'ical 
collar  of  leather,  or  a  double  Thomas's  hip-apliat  may  be  found 
useful. 

In  ca9c»  of  advanced  tuberculous  diseaJie  of  the  spine,  in  which 
the  spinal  cord  i.n  inmpressed  within  its  bony  canal  either  by  the 
poMcrioT  (Ktrt.s  of  the  vertebral  IxKlicn  or  l>y  inflammatory  products, 
or  in  which,  after  «-\ere  injur>',  the  cord  is  ijrt^.'.cd  u\yin  t)\  a  dis- 
placed piece  of  bone,  the  surgixin  may  think  it  expedient  to  open 
the  spinal  canal  froffl  behind,  removing  in  I  he  procedure  the  poMerior 
arches  (lamin.-ie)  of  the  vcnebrac.  The  operation  is  called  by  the 
hybrid  word  Uimiitfitomy.  Sniii  t-ni.  s  in  jlie  case  of  tulvrrulous 
disease,  whfri'  jit'iijuh  l\  '>[  n -i  r'-.Ti.;  In  the  i>[X'ration  is  iK'ing 
discusMxl,  the  symptoms  of  the  conipressiun  be^in  to  clear  off  and  the 
child  makes  a  complete  recovtTy  without  bcmg  operated  on;  the 
moral  is  that  we  should  wait  patiently  and  give  Nature  a  full  chance 
of  iloing  her  work  in  her  own  way.  The  operative  treatment  of 
these'  cases  is  not  highly  aatiafsctory.  Stilt,  there  are  a  certain  small 
number  of  cases  in  which  it  may  Ir"  given  a  trial. 

The  treatment  of  spin.d  alw  t-^,;  has  b<  i  :-,  ^;rl•■l1K  influenced  by  the 
Listcrian  method.  The  collection  of  broken-down  tuberculous 
materUtI  or  fluid  Is  flot  an  nbstess  in  the  usual  sense,  for  it  does  not 
contain  "  pus"  OT  "matter,"  being,  as  a  rule,  destitute  of  septic 
micro-organisms.  A  spinal  abscess  is  therefore  no  longer  drahwd: 
it  is  incised,  scraped,  washed  out,  and  swabbed  dr>',  the  opening 
being  carcfulK  and  permanently  sewn  up.  In  this  way  septic  gcrma 
arc  clTcctuall\  .  \il;ii!id  (loin  the  lavity,  and  the  patient  is  spared 
the  depresiking  and  tedious  discharging  of  the  cavity  which  so  often 
followed  the  okl  methods  of  treatment.  It  asuiC  be  ckafly  under- 
»to<xl.  however,  that  every  spinal  aliaoeas  does  net  undeigp  cure  after 
being  subjected  to  the  evacuation  and  dosure  treatment  mentienad 
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In  lij^W  Cdot  al  BcrlHiir^Mer  icmtiaduced  the  method  of 
■trnvhtaahg  out  the  hump  of  the  bock,  ao  often  left  after  dUease  of 
the  tpiiWi  by  stretching  the  child  on  a  flat  table  and  dealing  with  the 
hump,  undtf  chtorofoon,  with  what  t»  commonly  known  as  "  brute 
force."  A  con«derable  number  of  hump-b;ick«l  children  on  the 
Contiti'.-n;  j-.  well  as  in  England  and  America  were  thus  dealt  with, 
but  it  is  doubtful  whether  the  records  of  thoec  cases,  could  they  all 
IwcoUsGtad  awl  [^faliilMd.  would  be  foiiad  to  juitUy  tlw  entlm 
•ad  pmbKctty  with  which  the  method  wu  iMiiguntcd  kod  it« 
rIetaiU  were  spread  abroad.  It  U  scarcely  ntffTwary  to  say  that  the 
forcible  straigntenino  of  a  spine  which  Iwi"  c]e%  eloped  a  bump  because 
tuberculous  (lisea.te  nas  wreckc<l  the  front  of  the  xcrtcbral  scpmcnts 
is  in  no  sense  a  curaluc  ■■[x-rati.jn.  DirninishiriK  the  ^iic  of  the 
projection  does  not  cure  the  tul>crculous  ulceration  of  the  bones; 
Midwdi  it  nay  iacTcase  the  ulcerative  proceiM  or  deMminc  a  acatter- 
iiif  of  the  germ*  of  tubercle  throughout  the  body.  The  operation 
has  not  bwn  aci-oijiwl  by  Hritixh  and  American  surgeon?.  In  the 
practice  of  tlie  loreinn  «ur>;con  death  ensued  in  three  i.it^s  out  of 
thirteen  that  were  operated  on,  and  an  EnKtish  surgeon  reported 
fourteen  cases  "  in  all  of  which  the  tleforniity  had  recurred  although 
the  spines  had  been  fixed  in  plaster  oi  Paris  i»f ter  the  straightening-" 

Being  de<>r>ly  pL-ired  in  the  masii  of  the  muscle*  of  the  back,  and, 
moreover,  tieing  jealously  locke<l  within  the  bony  canal  of  the  verte- 
bral column,  (he  spinal  marrow  or  spinal  cord  was,  until  the  last  few 
years,  generally  consiiJercJ  to  l>c  beyond  the  reach  even  of  the  nio<.t 
entetpnsing  surgeon.  Still,  like  other  tissues,  it  was  lialile  to  diseases 
and  mjuries.  The  exact  situation  of  a  tumour  pressing  upon  the 
xpinal  cord  can  now  be  located  with  Kreat  precision  by  noting  the 
areas  of  pain  and  numbness,  and  the  height  m  the  lirabc  or  trunk  to 
which  loss  of  power  o(  voluntary  mo\-ement  ascends,  aitd  by  notinj^ 
also  whether  these  cfTects  arc  symmetrical  upon  the  two  sides  or 
apif.ir  nii.irc  u[>i)n  one  side  than  on  the  other.  By  cutting  away  the 
posterior  pans  of  certain  segments  of  the  vertebral  column,  tumours 
of  vaiious  sons  have  been  succeMfuUy  remowd  fnm  tlw  wMerior 
of  the  canal.  Displaced  fragments  of  bone  in  tubefcnlooa  unction 
of  the  spine,  ab«ces*<ontents  and  inflammatory  tissue  have  also 
been  similarly  dealt  with.  Sir  William  Macewen  of  Glasgow  and  Sir 
Victor  llorslcy  of  London  have  been  pioneers  in  this  development  of 
surRer\'.  In  cases  of  fracture  i(  the  ;  i  with  ili.'-|jlaremcnt  of  the 
vertebrae  .ind  compre&-i.ion  ol  the  spinal  cord,  surgeons  have  also  been 
trying  what  relief  can  be  affotded  by  the  adaption  of  bold  operative 
measures,  but  as  in  must  of  time  cases  of  fracture^lislocation  the 
spinal  cord  is  ton  risht  actoia  or  crushed  beyond  hope  of  repair, 
active  nwaMins  cnnnot  be  undcftakm  «itli  mndi  pwepea  of 
success. 

"  CanausioH  of  .S^ww."— Omwinntlly  one  bean  persons, 
whose  professional  education  fhoold  linve  Un^t  them  better, 
speaking  or  writing  of  coocanioa  of  the  spine  as  if  that  were 
in  itself  a  disease.  It  is  an  expression  whidi  is  not  infrequently 
used  in  an  equally  comprehensive  and  incorrect  way  when  the 
ill-informed  person  is  speaking  of  the  injuries,  real  or  imaginary, 
of  which  an  individual  makes  c<Mn[i]:uiit  ai:.er  h.ivitiR  met  w^ith 
a  severe  shake  when  tr.ivclling  on  a  r.iilw.iy.  One  might  .is  well 
speak  ot  concussion  of  the  skull  as  of  com  ussioii  of  the  spine,  for 
the  spine  is  but  the  bony  envelope  of  the  spinal  cord,  .is  the  .skull 
is  of  the  brain.  The  violent  shaking  of  "he  spinal  cord  and  ihc 
spinal  ncrvfi  in  a  ierioub  accideist  may.  however,  be  foiloweii 
by  some  fuuciional  disturbance,  which  may  be  a&sociaied  with 
pains  in  the  hack,  by  numbness  and  tingling  in  the  limbs, 
or  with  mtiacular  wealtness.  In  some  cases  the  disturbance 
is  due  to  iBgirt  inemonhages  into  the  nerve  sbeslhs,  wliich 
any  dear  up  with  rest  and  quiet.  But  when  the  presence  of 
tiieie  ofaacure  symptoms,  after  a  railwsy  accident  fit  instance, 
becones  the  subject  of  an  actlon-aiJaw,  theie  Is  a  gum  chance 
that  they  will  not  pass  off  imtO  the  cue  is  settled  in  one  way 
oc  the  other.  Not,  perhaps,  that  the  individual  concerned 
b  dishonest  in  Ids  estbnatiim  of  them,  hut  because  the  anxiety 
of  tlie  overhanpng  lawsuit  has  so  grievou^jr  disturbed  his 
mind  and  altered  his  perspective  that  his  sense  of  proportion 
is  for  a  liiiiL-  ill  abeyance.  .After  the  action-at-law  the  symp- 
toms may  clear  up  with  a  rapidity  which  to  some  people  appears 
suipriihif.  (E.  O.*) 

PnvsioLocv  OT  Tire  Spinal  Cord 

The  name  spinal  cord,  given  by  early  morphologists  to  the 
nervous  ma.ss  lying  in  the  tubular  chamber  enclosed  by  the 
vertebral  column,  was  doubtless  given  un<lcr  the  supposition 
that  the  organ  so  named  could  Iw  treated  as  an  entity.  Scien- 
tl^caily,  iiowcvd,  it  cannot  be  so  ueaied,  either  as  regards  iu 


stractue  or  lu  fanciion.  It  is  mmty  a  part  of  that  giwt 
nervoM  ttnietinn  which  thnmghottt  the  hofih  of  the  bo^r 
fame  the  eeafenl  naoting-flaoe  of  tlie  acn«iiathB  anMnf 
from  and  iimiiig  to  all  icgioaa  with  wUdi  mm  libvea  ate  ht 
touch.  To  separate  from  the  rest  of  tUs  system  the  pot  wUdi 
lies  within  the  spine  is  an  artificial  and  in  many  ways  mis- 
leading pro\'iMon.  This  artificial  treatment  is  the  outcome  of 
crude  ideas  drawn  from  the  study  of  merely  the  gross  fortii  of 
the  bodily  parts.  But  crude  a?,  tlie  distinction  i.s.  its  hi.-t<jric 
priority  has  influenced  the  suniv  of  the  vertebrate  nervous 
system,  not  otdy  in  regard  to  morphological  drs<rip!ion  but 
also  in  regard  to  cxpo.sition  of  the  functional  reactions  of  the 
nervous  system  and  even  up  to  the  present  day.  Hence  it  is 
.still  customary'  arbitrarily  to  detach  certain  of  the  reactions 
of  the  nervous  system  into  a  separate  group  and  describe  that 
group  by  itself,  simply  because  they  occur  in  nervous  arcs 
whose  central  courses  in  the  great  central  nervous  organ  lie 
within  that  part  of  it  extending  along  the  spine.  An  additional 
inconvenience  attaching  to  the  mode  of  description  of  the  nervooa 
system  customary  in  work* onbUBaa anatomy,  is  tliat  in  sucb 
works  the  parts  of  the  novous  arcs  outside  the  central  organ 
aio  described  apart  ftom  it  under  the  lenn  periphmal  Mfvaa> 
This  severs  artlBdalty  structures  wUdi  arc  funrtinualbr  in- 
disaolubly  united.  Ibe  study  and  desu|ilhm  «f  tlie  wwhiug 
of  the  nervous  tjpiten  it  bau^pcicd  by  tiiii  im|ih3aaopUic  sub- 
division of  its  stractural  parts. 

To  gain  a  broader  and  truer  point  of  view  as  stariing-f>oint 
for  understanding  the  working  of  the  spinal  cord  one  must 
prepare  the  exposition  by  a  short  refeterKc  to  the  gtuwral 
function  of  the  nervous  system  in  the  IkkIiK'  economy. 

Relation  to  General  Xervoiis  Sytlfm. — \n  animal  of  micro- 
scopic size  may  continue  throiiKhoiu  its  life  to  be  cuiistituled 
entirely  by  one  single  cell.  Animals  of  larger  bulk,  .ilihounh 
each  begins  its  existence  as  a  single  cell,  attain  their  develop- 
ment by  the  multiplication  of  the  original  single  cell,  so  that 
from  it  there  comes  to  be  formed  a  coherent  mass  of  cells  very 
many  millions  in  number.  In  these  multicellular  animak  each 
of  the  constituent  ceUs  is  a  minute  self-centred  organism, 
dividually  bom,  leading  ita  own  life  and  destined  for  individual 
death.  The  corporate  power  of  the  ooBipleK  animal  is  the  sum 
of  the  powers  of  those  manifold  individual  odstOMti,  ita  aOa. 
In  the  complex  animal  the  sevenl  ofgaim,  even  the  moat  homn- 
geaoous^  tudi  as  mmfWis  oir  glands,  ate  cacb  oonpoaadof  many 
thoHsaada  of  calla  simQBiijp  i-^"— *  bM  living  cadi  ptr  s$. 
The  solidarity  of  action  which  a  complex  snfmal  thus  bnflt 
up  exhibits  is  the  result  of  the  binding  together  of  the  units 
which  compose  the  complex  organism.  Of  the  agencies  which 
integrate  thecomplex  animal,  one  of  the  most  potent  is  nervous 
action.  .A  certain  number  of  the  unit  cells  composing  the  animal 
arc  specially  difTcrcntiatcd  from  the  rest  to  bind  the  whole 
together  by  nervous  action.  These  specially  differentiated  cells 
are  called  "  ueuroiies."  They  constitute  living  thrculs  along 
which  waves  of  phyiioo-cheaucal  disturtMUice  are  transmitted 
to  act  as  releasing  fofccs  fot  the  oteigy  bi  distsnt  edls,  vAcie 
they  finally  impinge. 

It  is  characteristic  of  this  nervous  system,  the  system  ol 
neurones,  that,  although  ramifying  far  and  iride  through  the 
body,  it  is  a  continuum  from  end  to  citd.  The  peripheral 
nerves  are  formed  of  bundles  of  neurones  lying  side  by  aide, 
but  these,  although  packed  cfaise  together,  arc  strictly  isolated 
one  frora  another  as  conductors  and  remain  isolated  throughout 
the  whole  length  of  the  Bsve.  Ibe  pointa  of  fuBCtknal  neina 
of  the  aeuwmsB  one  with  aiiofliwr  an  confined  to  one  ngiOB 
only  of  the  whole  qrstem.  AU  their  umduclivu  amneiioiHi 
one  with  another  lake  place  woMy  hi  the  eentral  actvous  maaa 
which  constitutes  the  so-called  oential  nervous  system,  « 
nervous  organ  extending  axiaUy  along  the  length  of  the 
body  midway  between  the  body's  lateral  halves.  Thither 
the  neurones  converge  in  vast  numbers,  those  of  each  body 
segment  converging  to  that  fraction  of  the  central  organ  which 
belongs  to  their  botly  segment.  The  central  nervous  organ 
thus  receiving  these  neurones  b,  where  it  lies  in  the  head,  called 
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tlw  Imii,  the  mt  «f  it  h  edbd  in  wfdiiBici  dli  "ipiiul 
cmi,"  in  v«m»  and.wtlinpods  .dK  "oawe^wl"  Hie 
central  otgtn  not  only  ncclvn  neunau  whSch  converge  to  k 
boB  OUtaide,  but  many  of  its  own  aeurones  thrust  out  their 
arms  from  it  as  nerve  fibres  carrying  nervous 
influence  outwards  to  regulate  the  acliN-ity  of  glands  and  muse  les. 
In  the  vcrlcbrata  the  ingoing  neurones  for  each  WKnicnt  and 
similarly  the  oul-going  neurone  filires  arc  collected  into  a  sep- 
mcntal  ncr\-c.  lo  the  spinal  cord  these  arc  each  attached  \>y 
two  roots,  one  dorsal,  consisting  of  the  afibfWt fiblW,  tlw Other 
ventral,  consisting  of  tlie  eficrent  ribrcs. 

The  AV//<u'. — Analysis  of  function  01  this  nervous  system  leads 
to  what  IS  termed  "  the  reflex  "  as  the  unit  of  its  action.  The 
aunplest  complete  reaction  of  the  system  is  a  reflex.  There  are 
many  reikxcs  which  arc  extremely  complex,  being  built  up  of 
a  number  of  simpler  reflexes  combined  together.  A  reflex  Is  a 
reaction  started  by  the  environment  acting  as  a  stimulus  upon 
some  nerve  which  communicates  the  excitement  thus  started  in 
ilaell  u>  other  oervw  by  means  of  its  conneiioiin  with  these 
in  the  oaBtnl  mmm  oibu.  The  OKittnent  w  imcntted 
and  transmitted  finally  tmvds  oatwtrd  Sm  the  oentnt  organ 
by  one  or  moK  «f  the  effeKBt  nerves  and  diioa^  tbeie  lOiiAet 
anndee  or  sMds  peododiv  in  them  iu  final  effect.  The 
mascles  and  glands  are  from  this  point  of  yktm  termed  effector 
Ofgans.  The  reaction  is  therefore  "  reflected  "  fiom  the  central 
organ.  The  ner\'c  structures  idong  which  it  runs  in  its  tra- 
jei.  tur\'  are  sfM.>kiii  of  as  tirr'.  M.is  Lirt .  The  whole  purpose  of 
the  central  nervous  organ  is  lhi  rr:i>ii  In  bring  afferent  neurones 
into  touch  with  eilerenl  neurones.  The  whole  purjxjse  of 
rctlei  arcs  is  to  bind  one  part  nf  the  or>;atiisni  to  another  part 
in  such  a  way  that  what  the  environment  is  doinR  to  the  <irpanism 
at  one  place  may  appropriately  call  forth  or  rcbirain  movement 
or  secretion  in  the  muscles  or  gl.ands  po!i.sc.-;.seri  by  :hr  organism. 

Rueplor  CeUs.—Therc  is  one  condition  for  the  due  perform- 
ance of  these  reactions  whkh  is  not  provided  by  the  nervous 
igntem  itself.  The  aSeicnt  neurones  arc  not  in  most  cases 
so  constituted  as  to  be  ezdtable  themselves  directly  by  the 
environBait— ioc  instance,  they  cannot  be  stimufaited  by  light. 
Their  aroenabflity  to  the  environment,  their  tenaitiastion  to 
caviranmentsl  sgendes,  is  dfected  by  special  eeUs  aiijiuiet  to 
tbeir  petipbent  ends.  Thaw  oeDs  from  organs  si«  csUed 
mefltn.  .They  aw  daBcatety-adiqptsd  to  be  sUmBlKted  by  this 
OK  that  paiticulsr  sgent  and  an  dswHisMf  into  vnioos  species, 
so  that  each  epecies  is  easily  excited  by  a  particular  agent  which 
is  "  adequate  "  for  it,  and  is  quite  inexdtabic  or  only  excitable 
with  fiitTiciilty  liy  agcricics  01  nthcr  kirvls  Thus  in  the  skin 
some  receptors  are  ada|>ted  lor  mechaiuial  stimuli  (.touch) 
and  not  for  thermal  stimuli,  while  others  (cold  spots,  warm 
spots)  are  adapted  for  thermal  stimuli  and  not  for  mechanical. 
As  far  as  it  is  known  each  afferent  neurone  is  connected  with 
receptors  of  one  species  only  i  he  receptors  thus  confer  upon 
the  rctlex  arcs  .selective  excitahilily.  Each  arc  is  thus  tuned 
to  respond  tj  certain  stimuli,  while  other  area  not  having  that 
kind  of  receptor  do  not  respond.  The  receptors,  therefore, 
while  increasing  the  responsiveness  of  the  organism  to  the 
environment,  pres'ent  confusion  of  reactions  (incoHHdiaation) 
by  limiting  to  particular  stimuli  a  particular  reaction. 

Propriotip$trs. — ^The  eysten  of  nenrooes  is  thus  made  secea- 
aihie  to  tlKpby  of  the  aiteraal'irotid  acting  on  the  body.  And 
IB  sdiditioB  to  tbaos  tacaptois  wUdi  tie  atimaistod  directly 
by  the  external  world,  are  others  tying  within  the  mass  of  the 
"T™— "  itaeif ,  wliidi  aio  enitsble  by  actions  occurring  in 
tlie  organism  itself.  These  are  called  proprioceplors.  They  are 
distributed  preponderantly  in  the  muscles  and  structures 
functionally  a:lji,;]ii  r  tn  nr.:sr!n,  such  as  joints.  liKanirnts.  fasciae. 
&c.  The  reactions  inducetl  in  such  motor  structures  rcflexly 
in  response  to  environmental  stimuli  tend  therefore  secondarily 
to  be  followed  and  ;iccomp,anicd  by  reflex  reactions  initiated 
from  proprioceptors 

Candtu'ion. — The  process  by  which  the  e.vciteinent  generated 
in  the  afferent  neurone  travels  aloriR  the  retl^  x  arc  is  known  as 
eonduaim.   Conduction  along  ailcrent  and  efferent  nerves 
XXV.  » 


4SSmt  in  ssna  bimmf  nt  tmpma»  taom  ilMc.  oblaiilat  b  ths 
nerve  centre,  i«.  in  the  pieoe  of  the  central  nerwos  ayatcn 
connecting  the  aflennt  nerve  with  the  eftsrent  nerve.  In  a  nerv^ 
trunk  the  excited  state  set  up  in  it  by  a  stimulus  travels  along 
its  fibres  as  wave-like  disturbance  at  a  speed  of  nlwut  thirt]^ 
three  metres  per  second,  and  docs  not  alter  in  intensity  or  speed 
in  its  travel.  A  nerve-trunk  when  excited  (artiticially)  at  some 
[Kjiut  along  its  length  transmits  the  "'  impulse,"  t,r.  the  wave- 
like  excited  state  in  both  directions,  i.e.  both  up  and  down  each 
fibre,  from  the  point  stimulated.  This  is  tnie  whether  the  fibre 
is  afferent  or  efferent.  The  speed  of  travel  of  the  ncrx'fnjs 
impulse  along  the  nerve-tiuuk  is  (>rartiL;i|ly  the  Siime  whether 
the  state  of  excitement,  i.e.  neri-ous  impulse,  is  weak  or  intense. 
The  nerve-trunk  shows  practically  no  delay  in  its  response  to 
an  effective  even  though  weak  stimulus  and  its  response  ccnaea 
practically  at  once  on  cessation  of  the  exciting  stimulus.  Wban 
excited  by  repeated  brief  stunuli  the  rhythm  of  the  response 
corresponds  closely  with  that  of  the  StfanuH,  even  when  the 
frequency  of  the  latter  is  as  M  wo  per  second.  With 
momentary  stiaaalt  a  wpansa  atvoi  so  brief  as  ar  can  be  ^venr 
by  the  neno-tmiik.  FinsQy,  nervo-tnak  ooadiiction  is  aiagn- 
lariy  reiteattt  to  ist^ue,  to  Impoveririied  blood  supply,  ud 
to  many  drugs  which  powerfully  affect  reflex  actions. 

In  conduction  through  the  central  nervous  organ  the  travel 
of  the  nervous  impulse  exhibits  departure  from  these  features. 
Its  intensity  is  liable  to  be  altered  in  transit.  Its  time  of 
transit,  especially  if  it  be  weak,  is  muf  h  lonRcr  than  for  a  similar 
length  of  ners'e-trunk.  Its  direction  of  transmission  l>ecomcs 
|Milarized,  that  is,  rnntined  to  one  direction  along  the  ner\'ous 
path.  The  state  of  excitement  engendered  <loes  not  subside 
:mmediatt  ly  on  cessation  of  the  Stimulus,  and  may  outlast  the 
stimulus  by  many  seconds.  The  rhythm  of  response  to  a 
rhythmic  stimulus  does  not  change  in  corrc-spondence  with 
change  in  the  stimulus-rh>'thm.  \  n-spon'^-,  however  brief 
the  stimulus,  is  probably  never  shorter  t!uui  -o  in  duration. 

These  are  striking  differences,  and  morphological  study  of 
the  structural  features  of  the  centnl  organ  docs  not  at  pwaeat 
suggest  how  th^  for  the  most  psit  arise.  It  aeeua  ceitain, 
however,  that  ia  the  centnl  organ  it  is  that  psit  wUdi  oonsfata 
of  so-called  grey  matter  which  fmrms  the  place  of  their  occunence. 
There  the  aprnd  of  the  impulse  from  one  nerve-fibre  to  others 
seems  desrly  doe  to  the  fact  that  each  affenait  fibre  bieaks 
up  faito  bnacUng  tlneadiets  widdt  ramify  in  varibos  direetlons 
iind  terminate  in  close  apposition  with  other  neurones.  There 
has  been  much  dispute  as  to  whether  the  termination  is  one 
(if  roni'guity  with  the  next  neurotic  or  of  actual  continuity 
with  it.  The  result  of  recent  investigation  seems  to  show  that 
in  the  vast  majority  of  cl^scs  contiguity  and  not  actual  homo- 
geneous continuity  is  the  rule  in  the  spinal  con).  The  point 
of  nexus  of  one  neurone  wHth  another  is  tcrmi  1  \\\c  synap.'^e.  If 
synapsis  CK-curs  by  corilipuity  and  not  homogeneous  continuity, 
it  is  f.iir  to  suppiise  that  at  it  thi-  tr.in^mi.ssion  of  nervous 
impulses  mast  be  different  from  that  observable  in  the  homo- 
geneous conducting  threads  of  nerve  fibres.  The  conduction 
must  ir.avetse  something  of  the  nature  of  a  membrane.  To 
the  properties  of  ^aptic  meatbraaes  aiaajr  of  the  features 
peculiar  to  conduction  In  the  grey  matter  may  be  due,  for 
instance,  thk  teMtuo  of  irteveialble  direction  of  condttction. 

Jt^llas  JtflKifaaa'.--Whea  tbeqiinal  ooid  isaevered  at  any  paint 
thoiefltKSicaoffhopattioaof  tbobodybdiindthe  tiaassctioa 
are  quits  cut  off  from  the  rest  of  the  nervous  system  in  front, 
iaduding  the  bratn.  The  reflex  reactioas  elicited  from  tbt 
thus  isolated  region  cannot  therefore  be  modified  by  the  actkm 
of  the  higher  nervous  centres.  It  is  important  to  see  what 
character  these  reflexes  p<iss<ss.  The  hiphi  r  rentrcs  in  the 
brain  exercise  powers  over  t!ie  r^^otor  machinery  of  the  brniy 
and  In  doing  so  make  use  of  '.he  simpler  ner\'ous  centres  that 
belong  to  the  segments  .severally,  that  is  the  I(x-al  nervous 
centres  exis'.inR  for  and  in  each  btxiy  segmer.t  i'.self.  Iti  the 
head  the  local  centres  are  overlaid  by  higher  centres  which 
cannot  by  any  simple  severance  be  .separate*!  from  them  By 
Studying,  therefore,  tite  powers  of  the  cord  behind  a  complete 
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spinal  transection  we  can  obtain  in  a  comparatively  simple 
way  information  a&  to  the  powers  of  the  piuely  local  or 
retlcx  mechaaisms. 

The  so-called  "  flexion-reflex  "  of  the  limb  ia  oie  of  the  most 
accessible  of  the  local  reflex  reactions  which  can  tint  tM  ttlldied 
with  an  iaolated  poition  of  the  spinal  ooid  as  ita  oeatnk 

Let  it  bo  nipiMicd  that  the  Hmh  obaervcd  is  the  Mod  Bmb. 
The  thne  main  jointa  of  the  Umb  aie  the  Up,  the  luwe  and  the 
ankfe.  Badi  of  tlicBe  jointa  ia  povided  irfdi  ninacfaa  which 
flex  or  bead  it,  and  othen  wUdi  extend  or  ttnUitea  it.  It 
is  found  that  the  feflei  throws  into  ecmtiactioB  the  femr  oinades 
of  each  of  these  joints.  It  matters  little  which  of  all  the  various 
afferent  nerves  of  the  limb  is  siimtilated.  whichever  of  these 
the  afferent  nerve  may  he,  the  rc  ntrifuged  disch.irge  from  the 
cord  goes  to  praclically  the  ianic  mu«:Ics,  namely,  always  to 
the  flexors  of  the  joints. 

The  rcntrifuRcd  discharge  docs  not  go  to  the  extensor 
muscles  of  the  limb.  However  slrong  the  s'.imulus  and  however 
powerful  the  atTerent  nen.'e  rhosen  the  spinal  centre  does  not  dis- 
charge impulses  into  the  extensor  muscles,  though  these  muscles 

receive  motor  nerves  isstiing  from  the  very  same  region  of  the 
cord  as  that  supplying  motor  nerves  to  the  flexor  muscles. 
Not  only  does  the  reflex  action  not  discharge  motor  impulses 
into  the  nerves  of  the  extensor  muscles,  but  if  tile  Sfunal  cord 
happens  to  be  discharging  impulses  into  these  nerves  when  the 
reflex  is  evoked  this  discharge  is  suppressed  or  diminished 
CiniUMsd}.  The  result  is  that  when  the  fades  OGCim  not  only 
are  the  flemr  muscles  made  to  contract,  Imu  their  antagooisti, 
tlw  «itaiiiagBB,ai^ If  in  eoatEKtiaB  ai  same  tinc^  thrown  out 
of  eeatnetlea,  that  is,  relaxed.  In  this  way  tlie  latter  muscles 
an  prevented  from  Impeding  the  action  of  the  contracting 
flexors.  This  inhibition  occurs  at  the  beginning  of  the  reflex 
action  which  excites  the  muscles  aiul  continues  so  long  as  the 
flexion-rellex  itself  continues.  It  ilms  prevents  other  retlexes 
from  upsetting  for  the  time  being  the  liue  .n  lion  of  the  llcxion- 
reflcx,  for  it  renders  the  muscles  oppoMug  that  rcilex  less 
aooeisible  to  motor  disch.argc  through  the  spinal  cord  whatever 
the  quarter  whence  incitation  to  that  discharge  may  come. 

.\  feature  of  this  retlex  is  its  gr.ided  intensity.  A  weak 
stimulus  evokes  in  the  flexor  muscles  a  contraction  which  is 
wealc  and  in  the  extensor  muscles  a  relaxation  which  is  slight. 
Not  only  is  the  contraction  weak  in  the  individual  flexor  mtiades, 
but  it  is  limited  to  fewer  of  tbem,  and  in  Inie  muscles  scons  lo 
involve  only  limited  portions  of  Uienu 

The  duiatioo  of  the  reflex  simifanfy  vntitt  Smtif  with  the 
duratioa  of  the  CKitiqg  stimulus  applied  to  the  aflbent  nerve. 
The  thne  idatiDBa  of  dectxiGBl  stiaiHli  can  be  contfoOed  by  the 
experimenter  with  nmcfa  jwcMmi.  In  the  aini^  induction 
sliodt  he  has  at  command  n  stinndus  of  extreme  brevity,  lasting 
only  a  few  millionths  of  a  second.  With  such  stimulus  a  lower 
limit  is  soon  found  to  the  brevity  of  the  reflex  effect  is  ex- 
pressed by  muscles.  I'.  '-^  found  dilTicult  to  evoke  with  brief 
stimuli  reflex  conlrarlions  so  brief  as  those  evoked  from  the 
muscle  by  similar  stimuli  api>lied  direct  to  the  motor  nerve  of 
the  muscle.  There  is  reason  to  think  that  such  stimuli  applied 
lo  a  nerve  may  evoke  one  single  nerve  inipul->e.  .\  single  nerve 
impulse  generated  in  a  motor  nerve  causes  in  the  muscle  a  brief 
contraction  which  is  called  a  twitch,  and  lusts  a  tenth  of  a  second. 
A  single  nerve  impulse  generated  in  an  afferent  nerve  sometimes 
fails  on  arriving  at  the  spinal  centre  to  evoke  any  observable 
reflex  effect  at  all,  but  if  it  is  effective  the  muscle  contraction 
tends  to  be  longer  than  a  "  twitch,"  often  much  longer.  It  is 
therefore  qttestiooed  whether  the  spinal  centre  when  excited 
even  most  briefly  ever  discharges  one  single  cenuifugal  im- 
pulse only;  it  aeenn  umuHy  to  discharfe  a  short  series  of  such 
inpttlMlii 

Allied  to  thb  dimneiar  ia  dm  taadacy  which  evtn  afanple 
spinal  reliene  eAIHt  to  eeathnie  tfacharging  for  a  certain 
lime  after  their  exciting  stimuliu  has  ceased  to  be  applied.  This 
after-discharge  succeeding  a  strong  stimulus  may  persist  even 
for  several  seconds 

Refractory  FAujc.  -Besides  characters  common  to  all  or  many 


spinal  reflexes  certain  spinal  reflexes  have  features  pocnHaT  to 
themselves  or  exhibited  by  ihem  in  degrees  not  obvious  in  other 
reflexes.  One  of  these  features  is  refractory  phase.  Theiscratch- 
reflex  exemplifies  this.  In  the  dog,  cat,  and  many  other  nni- 
mals  the  hind  limb  often  performs  a  rapid  scratching  BOVumcM, 
the  foot  being  applied  to  the  skin  of  the  shooUcr  v  neck  as  if 
to  groom  the  hahy  coat  in  that  itfioa.  This  movement  is 
in  the  intact  animal  under  cootiol  of  the  bnin,  and  can  be 
eieented  or  desisted  firan  at  wiD.  When  certain  of  the  hi^er 
centres  in  the  brain  have  been  destroyed,  this  scratching  action 
occurs  very  readily  and  in,  as  it  were,  an  uncontrolled  way. 
When  the  spinal  cord  has  been  severed  in  the  neck  this  scratch- 
ing movement  of  the  hind  limb  can  be  elicited  with  reguLirity 
as  a  spinal  retlex  by  merely  rubbing  the  skin  of  the  side  of  the 
nci  k  or  shoulder,  applying  there  a  weak  elcclric  current  to  ti  c 
skin.  In  this  reflex  the  stimulus  excites  alTereni  nerves  con- 
nected with  the  hairs  in  the  skin  and  these  convey  impulses 
to  the  spinal  eer.lres  III  I  V.e  iieck  or  aliouliJer  sec-tncnts,  and  these 
ill  turn  discharge  impulses  into  nerve  fibres  entirely  intraspinal 
passing  backward  along  the  cord  to  reach  motor  centres 
in  the  hind  limb  region.  These  motor  centres  in  turn  discharge 
centrifugal  impulses  into  the  muscles  of  the  hind  limb  of  the  same 
side  of  the  body  as  the  shoulder  which  is  the  seat  of  irritation. 
The  motor  dischnn*  ^  peculiar  in  that  it  Cnoea  the  rnuadss  of 
the  hind  limb  to  contiut  rhythmkaUy  at  •  late  Of  about  fMT 
contractions  per  second,  and  the  <BkhBm»  la  paodiar  fuifhtr 
in  that  it  euitea  tlie  fleaar  and  eMensor  anHcica  «f  the  joiaia 
ahamatdy  so  that  at  the  hq>  fur  instance  the  Hmb  iaahcnat«}y 
flexed  and  extended,  each  idaf^  phase  of  the  movement  lasting 
about  an  eighth  of  a  second.  Now  this  rhyilunic  discharge 
remains  the  same  in  rate  whether  the  exciting  stimulus  applied 
to  the  skin  be  continuous  or  one  of  many  various  rates  of 
repetition.  Evidently  at  some  point  in  the  reflex  arc  there  is 
a  mechanism  which  after  reacting  to  the  impulses  reaching  it 
remains  for  a  certain  brief  part  of  a  second  unresponsive,  and 
then  becomes  once  more  for  a  brief  period  responsive,  and  so 
on.  And  this  phasic  alternation  of  excitability  and  incx- 
citahility  repeals  itself  through  the  continuance  of  the  reflex 
even  when  that  ciulures  for  minutes.  The  phase  of  inexcit- 
ability  is  termed  the  refractor)'  phase.  It  is  imfxirtant  as  an 
essential  clement  in  the  co-ordination;  without  it  the  scratching 
movement  wotdd  obviously  not  be  obtained  for  alternation 
of  flexion  and  extension  isessential  to  the  act.  A  similar  element 
almost  certainly  farms  part  of  the  co-ordinating  mccbaniiB 
for  many  other  qrcBe  r^excs,  including  •thoaa  of  tlie  steppiug 
of  the  limba,  the  movement  of  the  jaw  hi  mwtication,  the  action 
of  the  aydida  in  bUoUag,  and  peilwps  die  laipicatMiy  mov^ 
meats  of  the  cheat  aad  taqnub 

fofigiir.— Nerve  trutdcs  do  not  easily  tire  out  aider  stimu- 
laticm  even  most  prolonged.  Reflex  actiooa  on  the  other  hand 
relativdy  soon  tire.  Smne  are  more  resistant,  however,  than 
are  others.  The  flcxion-rcflcx  may  be  continued  for  ten  minutes 
at  a  time  and  the  scratch-retlex  can  be  maintained  so  long. 
.\s  a  nilex  tires,  the  mu!>cular  contraction  which  it  causes  tends 
to  become  less  intense  and  less  Steady.  The  relatively  rapid 
onset  of  fatigue  in  rellexcs  is  counterbalanced  by  speedy  recovery 
in  repose.  .\  long  tlcxion-reflcx,  when  from  fatigue  it  has 
become  weak,  trenuilotis  and  irregular,  will  recommence  after 
.^o  seconds'  repose  with  almost  the  same  vigour  and  steadiness 
as  if  it  had  not  recently  been  tired  out. 

This  character  of  reflexes  is  in  accordance  with  th«r  executing 
movements  which  for  the  most  part  are  not  under  natural 
circumstances  required  to  last  long.  Such  movements  are  the 
taking  of  a  step  by  a  limb,  the  movement  of  the  jaw  in  masti- 
cation, the  descent  of  the  diaphngm  in  breathing,  the  withdrawal 
of  the  fisot  or  the  piaion  faom  a  noaious  stimtdua  or  the  move- 
ment of  tha  aydids  to  wadi  off  a  paitide  toachfaig  the  oomea, 
in  all  these  no  very  prolonged  refleadisdiaigeisfeqidBBd.  Thme 
natural  movements  lo  which  the  artificially  provoked  taflena 
seem  to  correspond  do  not  demand  prolonged  motor  activity, 
or  when  they  <lu.  deniar.d  it  in  rhythiaic  repetition  udw 
intervening  pauses  which  allow  repose. 
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Refiex  Postures. —  Bui  there  arc  certain,  rcllexes  which  do 
persist  for  long  pcrio<L>  at  a  stretch.  These  ;iri:  rctk-x  postures. 
The  hind  limbs  of  the  "  spinal  "  frog  assume  an  attitude  which  is 
reflex,  for  it  ceases  on  severance  o(  the  afierent  spinal  roots. 
This  attitude  is  one  of  flexion  at  hip,  knee  and  ankie^  icMmbUng 
the  well-known  natural  posture  of  the  frag  as  it  iquaU  when 
quiat  in  the  unk.  Siniliiiiy  in  the  "  spinal  "  dog  or  cat  certain 
aHMCles  exhibit  •  aKlht  bat  persistent  contraction.  This  is 
■MB  mU  in  tte  atwrn  ■tuckt  of  the  kiiec  Tlicie  umk 

9I^ICBB09  HVft  wJftt^^l      ^fcH^itl^d^J*        tfc©  ^lo^^  ^Ift^t  C^^t  ^JP^ 

esUUMd  ky  thaw  auudes  whoM  mUob  airtMonhw  prnvhiy 
in  poetures  which  an  vraal  in  the  animal,  thus  the  atcMon 

o(  the  knee  and  hip  and  shoulder  and  elbow  are  in  tonic  con- 
traction  during  standing.  The  reflex  arcs  concerned  in  re6cx 
maintcn.inrc  of  this  '.iinic  contraction  of  muscles  have  been 
shown  in  scvcrai  cusci  to  arise  within  those  muscles,  and  in  those 
very  muscles  which  them.sclvos  exhibit  the  ionic  contraction 
ll  is  not,  however,  certain  ihal  all  muscles  t,xliibil  a  relkx  tonus; 
for  instance,  it  is  not  certain  that  in  the  dog  the  t.iil  muscles 
exhibit  such  a  tonus.  And  in  those  muscles  which  do  exhibit 
the  spinal  retlex  tonus  altempls  to  ubuiii  ii  sliiii^.ii  '..iiuriiig 
plight  steady  retlex  contraction  by  artiticial  stimuli  applied 
to  receptive  organs  or  nerves  have  failed. 

The  Spinal  Reflex  Arct  Ike  Hind  Limh.—'When  the  skin  of  the 
limb  is  stimulated  the  flutiwawllei  already  described  is  evoked. 
The  reflex  is  excited  by  nocuous  stimuli  such  as  a  prick  or 
fqueese  applied  to  the  skin  anywhere  in  the  limb,  but  mo!.i 
«Mi|y  when  appUed  to  the  loot.  Ekctikal  stuQuli  wherever 
applied  evoilta  tint  ibbm  ndei.  Similariy  electrical  stimuli 
appUed  to  any  afferent  nerve  of  the  limb  evoke  this  reflex, 
whether  the  afleient  nerve  lie  fmn  akin  oc  tnm  the  nuaclcs. 
Since  the  reflex  always  provolces  excitAtidk  «f  theflmar  auiades 
and  inhibition  of  the  extensor  muscles,  the  icsuh  is  that  central 
stimulation  of  the  afferent  nerve  of  a  flexor  muscle  excites 
its  own  muscle  and  inhibits  its  antagonist  (reciprocal  innerv- 
ation), while  similar  stimulation  of  tlu  aiTirer;:  lur'.e  of 
extensor  muscle  inhibits  its  own  mu.scie  and  excites  its  aula 
gonist  I  retiprocal  innervation).  The  reflex  flexion  of  the  ipse- 
lateral  hind  limb  is  commonly  accompanied  by  reflex  extension 
of  the  iii>[iosi[i'  hind  limb.  If  the  reflex  spreads  lo  the  fore 
limb,  It  produces  extension  of  the  same  aide  foie  limb  with 
flexion  of  the  crossed  fore  limb  SOBCtilDei»  bwt  aonttincs 
extension  of  both  fore  limbs. 

In  the  dof  and  cat  extension  of  the  ipselateral  hind  limb 
CBB,  homvar,  iie  excited  by  stimulation  of  the  skin  in  three 
limited  ngfana.  One  «f  tlMK  is  the  sole  of  the  foot;  smooth 
pceaaitre  iactween  the  pads  excites  a  strong  brief  extension. 
This  ia  calkd  the  extenaor  thmit.  It  is  acconqtanied  by  a 
dadac  andden  bdef  ealenaioB  «i  all  three  other  Umba.  This 
raUsK  mtj  be  rdatcd  to  the  action  of  fallopiag,  and  the  pres- 
jmre  mUA  excites  reacnbles  that  which  the  weicht  ci  the  body 
baaiaeatlie  pads  agaioat  tlie  gnMiad. 

The  two  other  regioos  are  the  skin  of  the  front  of  the  groin 
supplied  by  the  crural  branch  of  the  genito-crural  nerve,  and 
the  skin  just  bi'low  and  mesial  to  the  hut  lock.  These  always 
excite  the  extensor  muscles,  not  the  ilcxurs.  They  may  be 
concerned  vcith  sexual  acts. 

Kefiexes  0/  Ihr  Fore  Limb.  -  These  resemble  those  obtainable 
from  the  hind  limb.  The  ipselateral  reflex  is  flexion  at  shoulder, 
elbow  and  wrist .  The  contra  Literal  tore  limb  at  the  same  lime  is 
extended  at  >^houiiler,  elbow  and  wrist.  When  the  reflex  spreads 
to  the  hind  liml>s  the  hind  limb  of  the  same  side  is  extended  at 
hip,  knee  and  ankle,  that  of  the  crossed  side  issomctinH>«  flexed 
at  hip,  knee  and  ankle,  but  sometimes  is  instead  extended  at 
hip,  knee  and  ankle,  The  reflex  sometimes  spreads  to  the  neck, 
causing  the  head  to  be  turned  toward  the  fore  limb,  which  ia  the 
seat  of  the  stimulation. 

Tkt  Stratck  &^lex.—UM  has  akeadjr  been  partly  dcacribed 
■bow.  The  ana  fnim  which  it  can  lie  andtcd  by  apprapriate 
stimulatioo  la  a  bnge  one,  namely,  a  field  of  sUn  wbjdi  b  some- 
what aaddle^hapad  having  its  greatest  width  traasveiacly 
acraaa  the  ahouldm.  It  otanda  iaon  deaa  bahfaid  the  pinna 


back  lo  the  loin.  The  stimuli  which  are  effective  arc  rubbing 
the  skin  or  lightly  pricking  it,  or  ligliily  pulling  on  the  haiis:  also 
faradisation  by  a  needle  electrode  whose  point  is  only  just 
inserted  among  the  hairs  but  not  deeper  than  their  roots,  if 
the  stimulus  be  applied  to  the  right  band  of  the  mid-line  the 
ri^t  hind  limb  is  flexed  at  hip  and  performs  the  rapid  scratch- 
ing movement  described  above,  and  the  left  Iliad  Jinb  i»  tluown 
into  steady  extension.  And  canvcndlir,  when  the  stiondna  ia 
to  the  taft  aide  of  the  BiMiae. 

Each  el  thaae  wiieiaa  ia > « aaidtiiln  wctiaB.  biaiem, 
thenCate.  that  thraugh  the  nwdfaw  «f  the  vtaal  eani  the  body 

and       each  of  thcae  niaismm  tlie  niralital  aMKidatim  in  a 

coK>rdinate  way.  It  will  also  l>e  dear  Iron  the  facts  mentioMd 

alxive  about  these  separate  reflexes  that  the  t:elds  of  musclM 
Worked  by  these  several  rcllexes  is  lo  a  large  extent  common  tO 
them  all.  Thus  the  rcticx  excited  from  the  skin  of  ihr  ri|;ht  hind 
limb  acts  on  the  muscles  of  that  limb  and  also  on  those  of  the 
three  other  limbs.  So  similarly  the  reflex  excited  from  the  left 
hind  limb,  and  from  each  fore  limb.  Study  of  the  inter-relation- 
ship between  these  reflexes  show's  that  by  means  of  the  spinal 
cord  not  only  is  co-ordinate  action  of  the  muscles  ensured  for 
each  reflex,  but  that  abo  the  atpMite  Mdena  aae  qMndtnaied 
one  with  another. 

When  we  examine  theidatiwiship  holding  between  indhridnal 
reticles  we  find  that  some  rescmUc  one  snothcf  in  regard  to 
their  action  upon  a  particular  muscle  pMp ef  aMncies.  On 
the  «*!■«»>  huiL  »«t  <■  ooaaaito  wsM  nana  a  autiiidar 
naHada  ec«naa>  iwnpb  to  aadar  ta  f  ilbw  Mw  m  ewWaalina 
eActed  bf  the  spinal  oafd  in  aarmpaadhic  nflenea  tagathcr 
we  have  to  turn  to  a  certain  featnre  In  the  ednae  flf  caaatnctiaB 
of  the  nervous  system.  This  feature  b  fibediid  in  what  is 
termed  the  principle  of  the  comrocm  path. 

InUractioH  between  Reflexes. — At  the  commencement  of  every 
reflex-arc  b  a  receptive  neurone  extending  from  the  recerKivc 
surface  to  the  central  nervous  organ.  This  neurone  forni>  the 
sole  avenue  which  ini|iuUcs  generated  at  its  receptive  |ki:iiI  ran 
u.se  vvhitherso<'vcr  be  tht  ir  destination.  This  neurone  is  tfierefore 
a  path  exclusive  lo  the  impulses  genemted  at  its  own  iece[)tive 
point,  and  other  nctptivc  points  than  ils  owti  cannot  em])lov 
it.  A  single  axeplivc  point  may  play  rcflexly  u|Kjn  cjuilc  a 
number  of  different  effector  organs.  It  may  be  connected 
through  its  reflex  path  with  many  muscles  and  glands  in  many 
different  regions.  Yet  all  its  reflex  arcs  spring  frotn  the  one 
single  shank  at  atem,  it.  from  the  one  aflcrcnt  neurone  which 
conducu  faon  the  noeptive  point  at  the  po^tey  hrta  the 
central  osrvoua  organ. 

But  at  the  tcnainntiDn  of  every  idks  tic  w*  ibid  a  innl 
neunae,  tlie  wltinMte  ffHtdsBftWf  Hnh  la  an  effeoter  eqpDr 
(araade  or  gland).  Thb  bat  lii^  in  the  cfania,  t^.  the  asetet 
neurooe,  differs  obviously  in  one  haimtaat  mpect  from  the 
first  link  of  the  chain.  It  does  not  anhaerve  exdeaively  impulan 
generated  at  one  angle  receptive  source,  but  receives  impulses 
from  many  receptive  sources  situate  in  many  and  various  regions 
of  the  iHxly.  It  is  ihc  io!i'  path  which  .ill  impulses,  no  matter 
ivluncc  they  come,  must  travel  i!  ihey  are  lo  act  on  the 
mu.scie  libres  to  which  il  lcati>. 

rhcrclore,  while  the  receplivc  neurone  forms  a  private  path 
exclusively  serving  impuUcs  of  one  source  oiiis .  ihe  linal  or 
efferent  neurone  is,  so  to  say,  a  public  path,  ccmifu^ii  to  impulses 
arising  at  any  of  many  sources  of  reception.  .\  rece[iiive  ;]eld, 
e.g.  an  area  of  skin,  is  analytable  into  receptive  points.  Une 
and  the  aaae  effector  organ  stands  in  reflex  connexion  not  only 
with  Bany  individual  pointa,  but  even  with  many  varioaa 
reoeptive  fleJds.  Reflexes  fenetated  in  ainnifald  scnse  orgaaa 
outpour  their  influnfic  into  one  and  tin  aaawnusdc.  Thttsa 
liad>  nnade  fa  the  ArsMMu  fld  of  Bwny  caflex  arcs  arising 
hi  many  vadeua  paita  flf  the  body.  Ita  aoter  nerve  b  n  pnth 
ooanaaon  to  an  the  idfai  an  which  tend  that  mnade. 

Reflex  arcs  show,  therefore,  tlie  genacri  flMures  that  the 
initial  ncttnwe  of  each  is  a  pritaU  path  eadnaiveily  bdongfag 
to  a  aingia  neaptiv*  point  (or  aaiall  fiaup  of  points}:  and  that 
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fiiully  the  arrs  cmhourh  iiitu  a  path  IcaHinp;  to  an  effector  orgari; 
and  that  ihoir  linal  palh  is  nm;mini  tti  all  recfplivc  (Jointi  whcrc- 
soc\t.T  they  nia\'  lie  in  the  LxmIv,  iii  long  as  they  have  connexitm 
\Mih  ihr  cfTcrtor  organ  in  question.  Before  finally  ronvcrgiiiR 
upon  the  motor  neurone  the  arcs  conver^je  to  some  deKrcc. 
Their  private  poths  embouch  upon  inUrnuncial  paths  common 
in  various  degree  to  groups  of  private  paths.  The  terminal 
path  may,  to  distinguish  it  from  intemuiickl  oommon  paths, 
be  called  the  final  common  path.  The  motor  nerve  to  a  muscle  is 
a  collection  <if  final  comiBon  paths. 

Certain  oonaeqiMBCM  nmit  fram  this  •maigcaMnt  One  of 
thcw  ii  the  piedwiaB  of  wmtfri  4|iielitative  dificmwe 
bctmen  mrve^mpubM  uMa^  b  diffcnat  affcnat  nerves. 
If  two  ooodocton  have  a  tnct  la  common  there  can  hardly 
be  encntial  qualitative  difference  between  thdr  modca  of 
conduction;  and  the  final  common  paths  must  be  capable  of 
responding  with  different  rhythms  which  diderenl  conductors 
impress  upon  it.  It  must  he  to  a  certain  degree  aperiodic.  If 
its  discharge  be  a  rhythmic  process,  as  from  many  ronsieicra- 
tions  it  appears  to  be,  the  frequency  of  its  own  rhythm  must  be 
cap.ablc  of  being  at  least  as  high  as  that  of  the  highest  frequency 
of  any  of  the  afferent  arcs  that  play  uf>on  it ;  ami  it  mu.*!  be 
able  also  to  reproduce  the  characters  ui  i1r'  slov,  r- 1 

A  second  consequence  is  that  each  receptor  being  dependent 
for  final  communication  with  its  elTcctor  organ  u(X)n  a  path  not 
cxdosivcly  its  own  but  common  to  it  with  certain  other  receptors, 
mcb  noiia  neeesaitatcs  successive  and  not  simultaneotis  use 
of  the  common  path  by  various  receptors  uang  it  to  differetU  or 
»PP»Kd  effect.  When  two  wceptow  an  itimulatcd  samol- 
taaaoHaly,  each  of  the  lacepma  tendtac  ta  evoke  leflex  action 
that  for  its  cad^SKt  employs  the  same  fual  cxmunoa  path  bat 
enptoya  it  in  a  diffennt  way  feom  the  other,  one  leiei  appean 
without  the  other.  The  iceuk  b  Mt  reflex  or  likef  reflex,  but 
not  the  two  together. 

In  the  simtiltaneous  correlation  of  reflexes  some  reflexes  com* 
bine  harmoniously,  being  reactions  that  mutually  reinforce. 
These  may  he  termed  oliifH  rrfitxes,  and  the  neural  arcs  which 
they  cmpNjy  iillitJ  iirrs.  On  the  other  hand,  some  rcl'Icxcj,  as 
mentioned  almvc,  arc  antagonistic  one  to  anniiier  arnl  jnciim- 
patiSle.  These  do  not  mutually  reinforce,  l)ul  slar.d  to  each 
other  ill  iiiliitiitotv  relation.  One  i>f  ihcni  it'.hiliits  llie  oilier,  or 
a  wholr  f;""  "'  othfrs.  These  rotlexes  ni.iy  it.  regani  to  one 
another  be  termed  rtn/ijfonjv/iV;  and  the  reflex  or  group  uf  reflexc:s 

which  succeeds  in  iidiiiiiting  its  oppoDcnts  ney  lie  termed 

"prepotent  "  for  the  time  being. 

Allied  Sefaes. — The  action  of  the  principle  of  the  final  com- 
mon path  may  be  instanced  in  regard  to  "  allied  arcs  "  in  the 
tcnttch-rcflcx  as  follows.  If,  while  the  scratch-reflex  is  being 
elicited  from  a  sidn  point  at  the  ahoulder,  aaeoond  point  distant 
to  mm.  from  the  other  pomt  b«t  alio  in  the  teecptive  fidd  of 
■Ua,  beatiniulated,  the  atimulation  at  tUta  aaeeod  pohtt  favours 
tlie  reiction  from  tlx  fmk.  point.  This  is  wcH  seen  when  the 
•timttltts  at  each  point  is  of  subminimal  intensity.  The  two 
stimuli,  though  each  unable  separately  to  invoke  die  reflex,  yet 
do  so  when  applied  both  at  the  same  time,  lliis  is  not  due  to 
overlapping  spread  of  the  feeble  currents  about  the  stigmatic 
poles  of  the  two  eireui'.s  used,  \\'c4ik  coaiini/.al i<in  nf  either  of 
the  two  skin  jxiles  .innids  it.  MortMver,  it  i«  i  urs  when  loc,'\lized 
mechanical  ,  in  uli  .ire  used.  It  therefore  seems  that  the  arcs 
from  the  two  points,  e.g.  Ra  and  K  ha\  esu<  h  mutual  relation 
that  reaction  of  one  of  them  reinforces  reaction  of  the  Other, 
as  judged  by  the  eflect  on  the  fin;d  common  fwth. 

This  reinforcement  is  rcAliy  an  instance  of  summation  in  the 
final  common  path.  So  also  is  the  eflect  to  which  Exncr  has 
given  the  name  of  "  bahnung "  a  pheaenienon  of  frequent 
occurrence  in  reflex  reactions.  Suppose  a  stimulus  (A)  be 
apfslied  which  is  too  weak  to  elicit  the  reflex  which  were  it 
stronger  it  could  evoke.  It  is  found  that  a  second  stimuitis  (B) 
also  of  itself  too  weak  to  evoke  the  reflea,  will  evoke  the  reflex 
it  applied  at  a  short  fntcnral  after  the  application  of  (A).  The 
two  stinnii  sum  in  thcir-afliect  upon  the  final  eeeunon  path. 
The  "receptive  field  **  of  a  leflei  it  naliy  the  common  area  of 


commenremcnt  of  a  number  of  ,ifcs.    .\nd  retirees  whose 

arrs  commence  in  receptive  fields  even  widely  ajiart  m;iy  also 
have  "allied"  relation.  In  the  bnlhio  spiti.il  dog  stimulation 
of  'he  outer  digit  of  the  hind  t'o<it  will  evoke  relict  tlexion  of  the 
leg.  and  stimulation  of  each  of  the  other  digits  cvoke-s  prac- 
tically the  same  retlex;  and  if  stimulation  of  several  of  these 
points  be  simultaneously  combined  the  same  reflex  as  a  result 
is  obtained  more  readily  than  if  one  only  of  thtise  points  is 
stimulated.  And  to  these  stimulations  may  be  added  simul- 
taneously stimulation  of  taints  in  the  crossed  fore  foot; 
Stimulation  there  yidds  by  itself  flexioa  of  the  hind  leg; 
and  under  the  siBmltaMons  stimnhtioD  of  fore  and  bind 
foot  the  fleilMt  of  the  leg  cms  oq  as  bcfiani,  though 
perhaps  man  rmXiyx  thet  i^  the  seversl  faidividual  reflena 
harmraise  in  thefr  effect  on  the  hind  limb.  Furtlwr,  to 
these  may  be  added  simultaneous  stimulation  of  the  tatl  and 
of  the  crossed  pinna;  and  the  reflexes  of  these  stimulations  all 
coalesce  in  the  same  way  in  flexion  of  the  hind  limb.  Exner 
ha-s  shown  that,  in  exciting  different  points  of  the  central  nervous 
system  itself,  points  widely  apart  exert  "  bahnung  "  for  one 
another's  reactions  and  for  various  reflex  re.irl  ions  inducctl  from 
the  skin.  Thus  reflexes  originatetl  at  different  <listant  points,  and 
passitig  rhru-.if;h  paths  widely  separate  in  the  brain,  converge  to 
the  same  motor  mechanism  (final  common  path)  and  .let  har- 
moniously upon  it.  Reflex  arcs  from  widely  different  parts  con- 
join and  p^njr  their  influence  harmoniously  into  the  same  muscle. 
The  motor  neurones  of  a  muscle  of  the  knee  are  the  terminus  ad 
quern  of  rcllex  arcs  arising  in  receptors  not  only  of  its  own  foot, 
but  from  the  cros.scd  fore  foot  and  piOaaandtaO.aliotmdoubtcdly 
from  the  otic  labyrinth,  oUactoiy  oipiia  and  eyes.  Thus,  if 
wo  tske  aa  a  standpoint  any  melor  nerve  to  a  muscle  it  oombta 
of  a  nomtMr  of  motor  neimmes  wfakfa  are  m«re  or  less  bound  into 
a  mrit  mecfaanism  among  the  reflex  actions  of  the  organism  a 
number  csn  all  be  brought  together  as  a  gn»p,  becatue  they 
all  in  thehr  cotirae  converge  together  upon  this  motor  mcehanism, 
this  final  cnmm(m  pafh,  activate  it,  and  are  in  harmonious  mutual 
relation  with  regard  to  it.  They  arc  in  rcg.ird  to  it  what  were 
terme<I  above  "  allied  "  relle.xes. 

Antagonistic  Rrtltxi'x. — Hut  not  all  reflexes  connected  to  one 
;ind  the  same  common  final  path  stand  to  one  another  in  the  rela- 
tion of  "  allietl  relle.xes."  Suppose  during  the  scratch  rellex  a 
stimulus  be  .ipphed  to  the  fi>ot  n<it  of  the  scratching  side,  but 
of  the  op(x>site  siiie.  The  lei'i.  let;,  w  hirh  is  executing  (he  se  ralch- 
rcOcx  in  re^pof.sr  to  siirnulalinn  of  the  /<•/(  shouiiler  skin  i.^  cut 
short  in  its  movement  by  the  stimulation  of  the  right  foot, 
although  the  stimuitis  at  the  shoulder  to  provoke  the  icnich 
movement  is  maintained  unaltered  all  the  time.  The  stimulus 
to  the  right  foot  twill  tcmixirarily  interrupt  a  s.  ratch-rcflex,  or 
will  cut  it  short  or  will  dday  its  onset;  which  it  does  of  these 
depends  on  the  timoielationt  of.  the  stimuli.  The  inhibition 
of  theaeratd»4sfiei  oecnt  eomcrimei  when  the  contrsction  of 
the  mnsdes  innennited  \v  die  lefle*  oonfiiGtmg  with  it  is  veiy 
slight.  There  Is  interfetence  between  the  two  reflexes  and  the 
one  is  inhilitted  by  tlie  ether.  Tlie  final  common  path  used  by 
the  left  scntcb-reflex  is  also  oommon  to  the  reflex  clintable 
from  the  rfghl  foot.  This  latter  reflex  e\'okcs  at  the  opposite 
ilefti  knee  extension;  in  doing  this  it  causes  steady  excitation  of 
extensor  neurones  of  that  knee  and  steadily  inhibits  the 
llcxor  neurone?.  Hut  the  scratch-reflex  eausi-s  rh\lhniic 
excitation  of  the  llexor  neurones.  Therefore  these  tlexor  neurones 
in  this  mnthVt  lie  as  a  tin.i!  comnicin  um-cr  the  influence 

of  two  antagonistic  rctlcxes,  one  o!  which  woulii  excite  them  to 
rhythmical  discharge  four  times  a  snrfind,  while  the  other  would 
continually  repress  all  discharge  in  them.  There  is  here  an 
antagonistic  rdation  between  teficms  embonddng  on  one  aad 
the  same  final  common  path. 

In  all  these  forms  of  interference  there  is  a  competition,  as  it 
were,  between  the  esidtateiy  stimulus  used  for  the  one  reflex 
and  the  excftatoiy  stinnhia  far  the  other.  Both  stimuli  are  in 
progress  together,  and  the  one  in  taking  effect  precludes  the 
otlior's  tahing  effect  as  fsr  as  the  final  common  path  is  oonoeniodi 
ami  the  predw  form  hi  which  that  occnit  depends  gnatly  oo 
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tk»  lliM  imhilnm  of  ^^plicMtion  «t  the  two  tdauU  competing 

Avdm  if,  iriiile  tdiiniktioii  oi  the  Ain  «f  the  aheddw  b 

evoUnc  the  acntch-reflez,  the  aUn  of  the  hind  foot  of  the  torn 

aide  is  stimuJatcd.  the  scralchinij;  may  be  arrest cd.  Stimulation 
of  the  stall  oi  the  liind  fool  by  any  of  various  stimuli  that  have 
the  character  of  threatcnin(»  ihc  part  with  damage  causes  the 
leg  to  lie  tided,  drawing  the  foot  up  by  steady  maintained 
contraction  of  the  tlcxors  of  the  ankle,  knee  and  hip.  In  this 
mctkm  tlie  reflex  arc  is  (under  Kbcnuitic  proviBtons  similar 
to  thote  awtbiied  in  ngaid  to- the  acntcih  xefles  Kbena) 


Antagonistic  Rcflcxo*. 


0.)  the  teoeptlveiiearaae.  nociceptive,  from  the  foot  to  the  ipinal 
^yiimt,  01.)  the  motor  neurone  to  the  liemmu8clei«.f«of  hip 
(a  ahoit  intra-spfnal  neanme);  a  Schalt-idle  (v.  Monakow)  is 

probably  existent  between  (i.)  and  (ii.)  but  omitted  for  simph'city. 
Hire,  therefore,  there  is  an  arc  which  emlxiurhcs  into  the  same 
final  common  path,  VC.    The  motor  neurone  FC  is  a  pnth 
common  to  it  and  to  the  scratch  retlex  arc;  both  these  arcs 
employ  the  same  effector  origan,  namely,  the  knee-llexor,  and 
employ  it  by  the  common  medium  of  the  tinal  path  FC.  But 
though  tte  dUUineb  for  both  reflexes  embouch  upon  the  same 
final  iumammk  path,  tlw  oidtetoty  flexor  effect  ^edfic  to  each 
<Men  etrikbibr  in  tl»  two  CMti.  In  tlte  tcfatch-nflex  the 
flexor  effect  is  an  intermittent  effect;  in  the  nod-ceptive  flesSoc- 
reflex  the  Hexor  effect  is  steady  and  maintidned.  Hie  accom- 
pan>'ing  tracing  shows  the  result  of  conflict  between  the  two 
reflexes.    The  one  rellex  displaces  the  other  at  the  n")mmon  path. 
Compromise  is  not  evident.    The  srratrh-reficx  is  s<  f  aside  l)y 
that  of  the  noci-reptivc  arc  from  the  homonymous  foot.  The 
stimulation  which  previously  sufTicod  to  provoke  the  scratch- 
reflez  is  no  longer  effective,  though  it  is  continued  all  the  time. 
9vt  lAen  the  stimulation  of  the  foot  is  discontinued  the  scratch- 
reflex  letnnia.  In  that  respect,  altiiougfa  there  is  no  enforced 
iiucth4t]ri  then  Is  an  tMtnftnwst  vhieh  is  tantaiBoniit  to*  if 
not  the  sane  thing  as,  Inhibition.  Though  there  is  no  cessation 
of  activity  in  the  motor  neurone,  one  form  of  activity  that  was 
being  impressed  upon  it  is  cut  short  and  another  takes  its  place. 
A  stimulation  of  the  foot  too  weali  to  cause  more  than  a  minimal 


reflex  will  often  suffice  to  completely  intenupt.  or  cnt  ebort,  or 
pwveot  onset  of,  the  scratch-reflex. 

The  kernel  of  the  intarfcnnoe  leliaeeB  the  homonjnMni 
liexia»4«flex  and  the  aenttcl»*Teflex  ut  tint  both  employ  t  he  aarae 
final  common  path  FC  to  different  effect — just  as  in  the  inter- 
ference between  the  crossed  extcnsion-rcflcx  and  the  scratch- 
rcflex.  Evidently,  the  homonymous  ficxion-retlex  and  the 
crossed  extension-reflex  both  use  the  same  final  common  path 
FC.  And  they  «5«  il  to  difertnl  ejftct.  The  motor  neurone  to 
the  flexor  of  the  knee  being  taken  as  a  representative  of  the 
final  common  path,  the  homonymous  flexion-reflex  inhibits  it 
from  discharging.  Hence  if,  while  tlie  direa  fleiionHrefleK  ia 
fa  pcBfraas,  the  cmaacd  foot  is  ariinwhled,  i1m  feflei  of  tlw 
knee4itmr  ie  Inhibited.  Hie  ctoeied  eileiwionFwtet  therefore 
inhilitts  not  only  the  icratdi-raflex,  bat  abo  the  homonymous 
flexion-reflex. 

Further,  in  all  these  interferences  between  reflexes  the  direction 
taken  by  the  inhibition  is  rncrsiblf.  Thus,  the  scratch-retlex 
is  not  only  liable  to  be  inhibited  by,  but  is  itself  able  to  inhibit 
either  the  homonymous  flexion-reilex  or  the  cro.sse<l  extension- 
reflex;  the  homonymous  flcxion-rctlex  is  not  only  capable  of  being 
inhibited  by  the  crossed  extension-reflex,  but  conversely  in  it* 
turn  can  inhibit  the  crossed  exteoskm-reflex.  These  inter- 
ferenwtaii  Ihewtote  wwwlble  fa  directioa.  Oertafa  aNidhlow 
detemfae  wUidt  xefln  among  two  or  more  competing  ones  shall 
obtate  mastery  over  the  final  common  path  and  thus  obtain 
expression. 

Therefore,  in  regard  to  the  tuial  common  path  I'C,  the  reflexes 
that  express  themselves  in  it  can  be  grouped  into  sets,  nanii  l\ . 
those  which  excite  il  in  one  way,  those  which  excite  il  in 
another  way,  and  those  which  inhibit  it.  The  retiexes  com- 
posing each  of  these  sets  stand  in  such  relation  to  reflexes  of 
the  same  set  that  they  **»  wkh  them  "  allied  reflexes." 
But  a  ■eflex  hdnngmg  to  any  eoe  of  thsae  aeta  stands  fa 
such  iditiaa  to  a  nfln  -lidnniging  to  one  of  the  other  sets 
that  it  b  fa  vegsnl  to  the  latter  an  *'  antagonistic  "  reflex. 
This  coirelation  of  reflexes  about  the  flexor  neurone  in  the 
li-R,  *r)  that  some  reflexes  art-  mutually  allied  and  some  are 
mutually  antagtmistic  in  regard  to  that  neurone,  may  serve  as  a 
paradigm  of  the  corrrlation  of  rcta-xcs  about  every  tinr.l  cOOnnOD 
path,  e.g.  about  every  motor  nerve  to  skeletal  muscle. 

.^s  to  the  intimate  nature  of  the  medianism  which  ihu..  by 
summation  or  by  interference,  gives  co-ordination  where  ncu> 
rones  conv^ge  upon  a  eoannon  path,  it  is  difhcult  to  saimiie. 
In  the  central  nervooe  igntem  of  vertebrates,  afferent  neotoMS 
A  and  B  fa  tbeir  oonvcrgenoe  toward  and  imphigement  upon 
another  neurone  Z,  towards  which  they  conduct,  do  not  maJte  any 
lateral  connexion  directly  one  with  the  other — at  least,  there 
seems  no  dear  evidence  that  they  do.  Tt  seems,  then,  that  the 
only  stnictur.ll  link  Ixtween  A  and  B  is  neurone  Z  itself.  Z 
iisi-'i  should  <hrrcfi>',' t he  field of  coailtioB  of  A  and  B  if  thqf 
transmit  "  .-xllied  "  retiexes. 

It  was  argued,  from  the  morphology  of  the  pcffkaiyon,  that 
it  must  form,  in  numerous  cases,  &  nodal  point  In  the  conductive 
lines  provided  by  the  neurone.  The  work  of  Ram6n-y-CajBl, 
van  Gehuchten,  v.  I«iJwaack  and  others,  with  the  methods  of 
Golgi  and  Etnfldi,  eetabMies  as  a  concept  of  tbe  nemone  in 
genoral  that  It  is  a  conductive  unit  wherein  a  numlier  of  branches 
(dendrites)  converge  towards,  meet  and  coalesce  in  a  single 
out-goinc  stem  faxone).  Tbrmigh  this  tree  shaped  structure 
the  nervous  impii'scs  flow,  like  the  water  in  a  tree,  from  rcwits  to 
stem.  The  cnniiu' n,,n  does  not  norm.iliy  run  in  the  reverse 
direction.  The  place  of  junction  of  the  dendrites  with  one 
another  and  with  the  axone  is  commonly  the  perikaryon.  This 
last  is  therefore  a  nodal  pofat  fa  the  conductive  system.  But  it 
is  a  nodal  point  «f  parttcohr  QaaMty.  It  is  not  a  nodal  point 
where  lines  meet  to  cms  one  saotlier,  nor  one  iriwre  one  line 
spMti  fato  many.  It  is  a  nodd  pofat  where  condncthw  Ones 
run  together  fato  one  which  is  the  condBuatlon  of  them  all. 
Tt  is  a  reduction  point  in  the  system  of  lines.  The  perfkaryon 
with  its  convergent  dendrites  is  therefore  just  such  a  structure 
as  spatial  summation  and  immediate  induction  would  demand. 
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The  neurone  7.  may  well,  ihtri-lore,  be  the  field  of  coalilion, 
and  the  organ  whun;  the  summational  and  inductive  processes 
occur.  And  ihe  moipttokcy  of  ihe  neurone  as  a  whole  is 
Men  to  be  just  wdi  M  «e  ahoold  eqwct,  aigniiig  ban  the 
principle  of  the  common  path. 

With  the  phenomenon  of interference  "  the  qiwation  is  more 
difficult.  Tben  it  k  not  dear  tliat  the  field  of  aataconiam  is 
withiB  tile  neumie  Z  itidL  The  Md  may  b«  qfaafltie.  We 
Inve  the  demonatntiu  bgr  Vecvoni  tint  the  iiiterftrclue 
pradnced  by  A  at  Z  for  impulics  flraai  B  is  not  iooompanie<i 
by  any  obvious  change  in  eoicitability  of  the  axone  of  Z.  Z,  if 
itself  the  seat  of  inhibition,  might  have  been  expected  to  exhibit 
that  inhibition  throughout  its  extent.  This,  as  t^•^'.^-d  by  its 
axone,  it  does  not.  There  exist,  il  Ls  true,  older  experiments  by 
Uspcnsky,  Belniondo  and  (Jddi.  according  to  which  the 
threshold  of  direct  excitability  of  the  motor  root  is  lowered  by 
stimulation  of  the  ailcrent  root.  This  point.s  to  an  cxiciwion 
of  the  facilitation  effect  through  the  whole  motor  neurone, 
conversely  to  Verworn's  demonstration  for  central  inhibition. 
Verwom's  experiment  and  its  result  is  very  clear.  It  leads  us 
to  search  for  some  other  mechanism  common  to  A  and  B  to 
wlikh  might  be  attiibuUlile  their  anttual  infliwnee  on  each 
othei'a  nactioiia.  But  If  tm  adadt  tka  ooncciNioa,  argued 
above,  that  at  the  nam  hetwaen  A  aBd  Z>  it.  at 
synapse  A  Z,  and  nm&ily  between  B  and  Z,  ijt.  at  synapse 
B  there  exists  a  surface  of  separation,  a  membrane  in  the 
physical  sense,  a  further  consequence  seems  inferable.  Suppose 
a  number  of  ditlcrcrr.  tu  uroiir-,  A,  U,  C.  &C.,  each  conducting 
through  its  own  syiiapbe  upon  a  neurone  'L.  The  synapses  S.  Z, 
B  L,  C  Z,  &c.  an-  all  surfaces  or  membranes  into  which  /  enters 
as  a  factor  common  to  them  all.  .A  change  of  state  induced  in 
neurone  Z  might  be  expected  to  affect  the  surface  condition  or 
membrane  at  all  of  the  synapses,  since  the  condition  of  Z  is  a 
factor  common  to  all  those  membranes.  Therefore  a  change  of 
state  (exdtatoiy  or  inhibitory)  induced  in  Z  Iqr  any  of  the 
neurones  A,  B,  C,  Ac,  playing  upon  it  would  enter  aa  •  condition 
into  the  nervous  txsosmiasion  at  the  other  synapses  from  the 
other  colhteial  neunnicai  b  hannooy  irith  tins  k  the  spread 
of  letactoiy  atnte  bi  the  neurones  as  mentioned  above.  A 
dianga  in  neurone  Z  induced  by  neurone  A  playing  upon  it,  in 
that  case  seems  to  effect  its  point  of  nexus  with  the  other 
neurones  B,  C,  &c.,  also.  It  is  conceivable  that  the  phenomena  of 
interftunce  may  be  based  in  part  at  least  on  such  a  condition. 
The  neurone  threshold  of  7.  for  slimul.uiiin  through  B  will  be 
to  some  exten'  .1  fiiiirttun  ul  fvenls  at  synapses  A  Z. 

Factors  DcUrmiiiinn  tin-  Srqunti  c  —  I  hu  formation  of  a  common 
path  from  tributary  converging  alltjtenl  arcji  is  im[K)r!aiil 
because  it  gives  a  co-ordinating  mechanism.  There  the  domi- 
nant action  of  one  afferent  arc,  or  set  of  allied  arcs  in  con- 
dominnini,  is  subject  to  supercession  by  another  afferent  arc,  or 
set  «f  alliod  arcs,  and  the  supercession  nonnally  occurs  without 
intercurrent  confusion.  Wliatever  be  tiie  nature  of  the  physio- 
kgical  proocM  ocnnhig  betneea  the  conpetiat  reflntes  for 
dominance  over  the  cnaoMNi  nth,  the  iMue  of  their  competition 
namely,  the  detenu^tttwn  of  vfaicb  one  of  the  competing  arcs 
shall  for  the  time  being  reign  over  the  common  path,  is  largely 
conditioned  by  four  factors.  These  are  spiiial  induction, 
relative  fatigue,  relative  inteaiity  Of  ethBUfallt  UA  the  func- 
tional sjiecies  of  the  reflex. 

I.  The  lirst  of  these  occurs  in  two  forms,  one  of  which  has 
already  been  considered,  ruimely,  immediale  induilwn.  It 
-  -  .  is  a  form  o!  "  bahnung  "  The  stimulus  which 
§SiKi§»m.  ^<^'t^  ^  reflex  tends  by  central  spread  to  facilitate 
and  lower  the  threshold  for  reflexes  allied  to  that 
which  It  particularly  ezdtca.  A  constellation  of  reflexes  thus 
tends  to  he  formed  which  idnfawt  each  othor,  so  that  the  reflex 
la  iuppotted  by  allied  aooesMiy  nfleaea,  or  if  the  prepount 
•thwdua  ahifts,  aUiid  area  are  iqr  the  bdncthMi  paitkoUrly 
prepared  to  bo  (HpoHlve  to  it  or  to  n  dmilar  tthmdui. 

Immediate  induction  only  oocora  between  allied  reilaei.  Ita 
tendency  in  the  competition  between  afferent  arcs  is  to  fortify 
the  reflex  just  established,  or,  if  traoaitioa  occur,  to  favour 


transition  to  an  allied  reiiex.  Immediate  induction  seems  to 
obtain  with  highest  intensity  at  the  outset  of  a  reflex,  or  at 
least  near  its  commencement.  It  docs  not  appear  to  persist 
long. 

The  other  form  of  spinal  induction  is  what  OMy  be  tanned 
successive  iwimttkii.  It  k  In  aeweial  wnjn  the  revone  of  the 
pccoeding. 

In  peiipheml  inhlbhfan,  eiempllfied  by  the  vacua  aothni  on 

the  heart,  Ae  hihlhiloiy  effect  is  foUowed  by  a  rebound  after- 
effect oppoaite  to  the  inhibitory  (Gaskell).  The  same  thing  is 

obvious  in  various  instances  of  the  reciprocal  inhibition  of  the 
spinal  centres.  Thus,  if  the  crossed  extension  retk'x  of  the  limb 
of  the  "  spinal  "  dog  be  elicited  at  regular  intervals,  say  once  a 
minute,  by  a  carefully  adjusted  electrical  stimulus  of  defined 
duration  and  intensity,  the  resulting  rellex  movements  arc 
retjcatcd  each  time  with  much  constancy  of  character,  amplitude 
and  duration.  If  in  one  of  the  intervals  a  strong  prolonged  (e.g. 
30')  flexion-reflex  is  induced  from  the  limb  yielding  the  extensor- 
reflex  movement,  the  latter  reflex  is  foimd  intensified  after 
the  intercurrent  flexion-reflex.  The  intercalated  flexion-reflea 
lowers  the  threshold  for  the  aftereoming  extension-refleiea,  and 
especially  iacreasea  their  aftcr-disdiaise.  Thk  cflect  nay 
endure,  piogreaaividy  diminishing,  through  four  or  live  nunutea, 
aa  tested  by  the  extensor  nfleiea  at  encceMiwhMwala.  New, 
as  we  have  seen,  during  tht  flexlon-reiez  the  eztcoaor  area  were 
inhibited ;  afler  the  flexion-reflex  these  arcs  arc  in  this  case 
evidently  in  a  phase  of  exalted  excitability.  The  phenomenon 
presents  obvious  analogy  to  visual  contrast.  If  \  isu.^1  bright- 
nt-3S  be  regarded  as  analogous  to  the  activity  of  spinal  discharge, 
and  vi.>iial  darkness  analogous  to  aLsei  te  of  spinal  discharge, 
this  reciprocal  spinal  .iction  in  the  example  mentioned  has  a 
close  counterjjart  in  the  well-known  experiment  where  a  white 
disk  used  as  a  prolonged  stimulus  leaves  as  visual  after-effect  a 
grey  image  surrounded  by  a  bright  ring  (Hering's  "  Lichthof '*), 
This  bright  ring  has  for  its  spinal  equivalent  the  discharge  from 
the  adjacent  recjpiocally  correlated  sfunal  centre.  The  exalta- 
tion after-effect  may  ensue  with  such  intensity  that  afmple  dia- 
contiauance  of  tlw  athnidua  ninintammg  one  nflea  k  inmiedintdtjr 
fallowed  by  "  woate  neona"  appearance  of  the  aatagaalatfe 
reffei.  Tnna  tne  ftfwfiHi-frtltir,  if  hititnitt  and  pndonisd, 
may,  directly  ha  own  enddng  atimulus  is  discontinued,  be  suc- 
ceeded by  a  "  spontaneotis  "  reflex  of  extension,  and  this  even 
when  the  animal  is  lying  on  its  side  .mil  ihe  '.imVi  horizonf.il 
a  pose  that  docs  not  favour  the  tonus  of  the  cxtecistir  mun  lr;.. 
Such  a  "  spontaneous  "  reflex  is  the  spinal  counterpart  of  '.he 
visual  "  Lichthof."  To  this  spinal  induction,  as  il  may  be 
lermeii,  seems  attributable  a  phenomenon  commonly  met  in  a 
tlexion-rellex  of  high  intensity  when  maintained  by  very  pro- 
longed excitation.  The  reflex  flexion  is  then  frequently  broken 
at  irregular  intervals  by  sudden  extension  movements.  It 
would  seem,  therefore,  that  some  process  in  the  flexion-reflex 
leads  to  cxalutioa  of  the  activity  of  the  area  of  the  opposed 
extension-reflex.  An  electrical  sttniwlatfan  of  the  proximal 
end  of  the  seveied  nerve  of  the  ettenier  mimlfi  «f  tkt  hnee 
(cat),  thoui^  it  doca  not,  in  the  pnaent  writer^  wperiencie, 
directly  exdte  contiactioin  of  the  extensors  of  the  knee  is  on 
cessation  often  immediately  foUowed  by  contraction  of  them. 

As  e.xamplcs  of  the  retxiund  exaltation  following  on  inhibition 
the  following  may  also  serve.  The  so-called  '  marlt-time  " 
reflex  01  the  spinal  "  dog  is  an  alternating  stepping  mo\cment 
of  the  hind  limbs  which  occurs  on  holding  the  animal  uyi  so  thai 
its  liml)-,  h.wg  pendent.  Il  can  be  inhibite<l  :j\  stimulating  the 
skin  of  the  tail.  On  cessation  of  that  stimulus  the  step|Hng 
movement  sets  in  more  vigorously  and  at  quicker  rate  than 
before.  The  increase  u  chiefly  in  the  amplitude  of  the  move- 
raent,  but  the  writer  has  abo  seen  the  ifaytha  quickeoed  even 
by  30%  of  the  frequence. 

This  after-inoeaae  night  be  «q)licable  In  eitlMr  of  two  wnya. 
It  Bright  be  dtte  to  the  mere  wpoMd  thereto  centre,  the lyee 
so  Ronitfng  the  centre  ea  to  strengthen  Ita  anfaaequent  action. 
But  a  ahnilar  period  of  rqiooe  oi»tained  by  shnply  aofiporting  one 
linb— which  cauan  ccaiation  of  the  teto  in  both  limbs,  the 
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idinulus  being  stretch  oi  the  hip-fltxon  under  gravity — is  not 
followed  by  sfier-incime  of  the  reflex. 

Or  th«  aflaf4KnaM  nii^  mult  feon  the  inhibition  bein« 
faUowid  Iqr  •  icbound  to  wpwcthfity.  This  latter  seems  to 
be  the  CMe.  The  aftM^lncmae  oeeua  etcn  vhea  both  Uod 
imlw  ■  wi  iMwUnly  llfliiil  fmni  twilmr  iliirini  Ihr  whnin  ilnnitlnii  off 
theinhiUto(ystunuhiss{>pliedtothetaiL  Uisthedcprawionof 
inhibition,  and  not  the  mere  freedom  from  an  ciriting  stimuhia, 
th.1t  indufcs  a  l.urr  suprriiciivi'.w  And  the  reflex  inhibition 
of  the  knrc-rxtirnsur  by  stimulaiiun  ot  the  central  end  of  its  own 
nerve  Li  ci^iiccially  ioUoved  Iqr  Buhwl  tdMood  t*  eapecMtivity 

of  the  extensor  itself. 

Again,  the  knee  jerk,  afttr  htins  inh;bited  by  stimulation  of 
the  hamstring  nerve,  returns,  and  is  then  more  bri^  than 
before  the  inhihftfcill. 

By  viitue  of  this  spinal  contrast,  therefore,  the  extension- 
nleB  pesdisposes  to  and  may  actually  induce  a  flexion-reflex, 
and  ooDVOBely  the  flexion-reflex  prediepoeei  to  and  may  actually 
induoe  aa  extenskm-rcflex.  This  process  is  qualified  to  play  a 

^^fli^^t  SlA  lllBlEilfaB^C  Jjfl(Dm  lO^PB^^JfliP  C^^^B^diOBi^ft  c4 

a»nm  ondihiBtini.  U  m  icfla  are  A  diirii«  iU  own 
activity  tempoEBrfly  cfaeda  that  of  an  opposed  refles  aic  B. 
bat  as  a  subsequent  resolt  induces  in  arc  B  a  phase  of  gicater 

excii.tbility  and  capacity  for  discharge,  it  predisposes  the  spinal 
organ  for  a  second  reflex  opposite  in  character  to  its  own  in 
immediate  succession  to  itself.  The  writer  has  elsewhere  [xjintcfl 
out  the  iieculiar  prominence  of  ''  allcrnatinK  reflexes  "  in  pro- 
longed spinal  reiiLiiijtib.  It  is  ^,.>;iuij<_aiii  ih.it  'Jr  ^  i-.ti;  usuall\' 
cut  short  with  ease  by  mere  passive  mechanical  interruption  of 
the  altcniating  movement  in  progress.  It  acems  ihiil  each  step 
of  the  reflex  movement  tends  to  excite  by  spinal  induction  the 
atep  next  succeeding  itself. 

Much  of  the  reflex  actioB  of  the  limb  that  can  be  studied  in  the 
"  spinal  "  dog  bean  the  character  of  adaptation  to  locomotion. 
Xhia  haa  been  dieam  xeeantly  with  partknhvr  deamcM  by  the 
ohadhntioiia  of  lUlqiabn.  Ea  deanibhig  Ae  wtnaor  thrust 
«f  the  Saab  the  writer  drew  atteathn  at  the  tfane  to  it*  rignifi- 
for  loooeiotion.  Spinal  bidiKtioK  obviomfy  temlk  to 
to  this  extensor-thrust  flezfam  of  the  lunb  la  an  aftcr- 
In  the  stepping  of  the  limb  the  flexion  that  raises  the 
foot  and  CanitS  it  dear  ot  '.hr  Kri  '^ml  pr>-;i.trcs  the  antagonistic 
arcs  of  extension,  and,  so  lo  say,  sensUizes  ihcm  to  respond 
later  in  their  turn  by  the  supporting  and  propulsive  extension 
of  the  limi)  necessary  for  progres-sion.  In  such  rrtlrx  .si-quences 
an  anlecedeu'.  nllex  -.voulii  ihus  not  aiUy  be  the  means  of  bring- 
ing about  an  ensuing  stimulus  fur  the  next  reticA,  but  would  pre- 
dbposc  the  arc  of  the  next  reflex  to  react  to  the  stimulus  when 
it  arrives,  or  even  induce  the  reflex  without  external  stimulus. 
The  reflex  "  stepping  "  of  the  "  spinal  "  dog  docs  go  on  even 
without  an  aciemai  skim  alimuhia:  it  will  oontinue  when  the 
dog  is  held  in  the  air.  The  cat  waika  wall  whn  BBanafhitir  In 
the  eelcB  of  aU  four  feet. 

Badi  reflex  Btovennnt  Biut  of  itaiif  (iniBrte  ttinndl  to  alicraut 
appaiatus  in  man>-  paitt  and  OqpM— 'Mnndes,  joints,  tendons 
See  This  probably  reinforoea  the  reflex  in  progress.  The 
reflex  obtainable  by  stimulation  of  the  affrrcnt  nerve  of  the 
flexor  muscles  of  the  knee  excites  those  muscles  to  contraction 
and  inhibits  their  anlagonisLics:  the  reflex  obtai.iable  from  the 
afferent  nerve  of  the  extensor  muscles  of  the  kme  rxiitcs  the 
flexors  and  inhibits  their  ant.\pop.i^;ii-s. 

Where  a  reiiex  by  spinal  induLtion  tends  to  c^cntLiaJy  bring 
.ibout  the  opiMjsed  reflex,  the  process  of  spinal  uidui:liun  is 
therefore  probably  reinforced  by  the  operation  of  any  reflex 
generated  m  the  movonent.  This  would  help  to  explain  how  it  is 
that  a  reflex  reactka,  when  once  excited  in  a  "  spLuU  "  animal, 
ceases  on  ceaiationflf  •dMatimulua  as  tpMify  aa  it  generally  does. 
Sttdi  a  icactioa  nnat  fncme  in  ito  pn|«M  a  BMiiiber  of  further 
p  a  AaeNT  flf  eenttipetai  MiNdaea  feoa  the 
1  jafata  into  the  ipinal  i«d.  SqMeriBgof 
and  atinnJariett  el  thdr  afliereBt  nerm  aiid  theee  of 
joints,  &c..  elicit  reflexes.  The  primary  reflex  movcmeot 
might  be  expected,  therefore,  of  itself  to  initiate  further 


movement,  and  that  secondarily  to  initiate  further  still,  and 
so  on.  Yet  on  cessation  of  the  external  stimulus  to  the  foot 
in  the  flcxion-rcflcx  the  whole  reflex  comes  usually  at  once 
to  an  ead.  The  scratch-reflex,  even  when  violently  pt^ 
voked,  fltaies  uauaUy  within  two  aeoooda  oi  the  diioeottuuanee 
of  tha  aortniial  atiBidua  tte  pnmAfldlt. 

We  haw  aayet  no  setiifactory  explanation  of  tUa.  Bat  wo 
remember  that  such  refleaea  are  intercurrent  nectiooa  breaking 
in  on  a  condition  of  neural  equilibrium  itself  reflex.  The  suc- 
cessive induction  will  tend  to  induce  a  eompt»satory  reflex, 
which  brings  the  iBDviqgpaitafaoika0Bm  to  the oiighial  poritinp 
of  equilibrium. 

Another  condition  influencing  the  issue  of  compctitkMl 
between  reflexes  of  different  source  for  possession  of  one  and  tllO 
same  final  common  pat;j  is  futigue.  .\  spinal  reflex 
under  continuous  excitation  or  frequent  repetition 
beoomea  weaker,  and  may  cease  altogether.  This  decline  is 
prograaiive,  and  takes  place  earlier  in  some  kinds  of  reflexes  than 
it  does  in  others.  In  the  "  spinal  "  dog  the  scratch-reflex  under 
ocdinaiy  dccnnataacca  tine  mnch  man  rapidly  than  docs  the 


A  reflex  as  it  three  sbowa  other  cfaanges  berfdea  decUoe  in 

amplitnde  of  oootiaction.  Tfana  in  the  fleiion-fleflez,  the 

original  steadiness  of  the  contraction  decreases;  it  becomes 
tremulous,  and  the  tremor  becomes  progressively  more  marked 
and  more  irregular.  The  rhv'.lim  of  the  tremor  in  the  writer's 
observations  has  often  been  about  10  per  second.  Then  phases 
of  greater  tremor  tend  to  alternate  with  phases  of  improved  con- 
traction a.s  indicated  by  some  regain  of  original  extent  of  flexion 
of  limb  and  diminished  tremor,  .\part  from  these  partial  evan- 
escent recoveries  the  decline  is  progressive.  Later,  the  stimula- 
tion being  maintained  all  the  time,  briaf  perioda  of  Tiw»f^'«»«g 
like  complete  intetniaiioo  of  the  r^x  appear,  and  even  of  a 
replacement  of  flerioD  by  extension.  These  lapses  are  recovered 
from,  but  tend  to  near  mne.and  noie.  Finallyi  an  imgular 
phasic  tMiaw  «l  the  madea  ia  all  that  nauiaa.  Itlmettha 
flexor  rnnsdaa  themieivee  «Akh  tire  out,  for  these,  when  imder 
fatigue  of  the  flnfaiiMiii«gc  thqr  oootnct  no  looger  for  that 
reflex,  contract  in  R^ome  to  the  ioatch-feflaK  iririch  aiw 

employs  them. 

Similar  results  arc  furnished  by  'hi  scratch^eflex,  with  certain 
differences  in  accord  with  the  peculiar  (haracter  of  its  individual 
charge  Om  ot  these  latter  is  the  feature  that  the  individual 
Uatstif  the  scratch  rrtlcx  usually  become  slower  and  follow  each 
other  al  slower  frequency,  .\l.so  the  beats,  instead  of  remaining 
fairly  regular  in  amplitude  and  frequency,  tend  to  succeed  in 
Somewhat  regular  groups.  The  beats  may  disappear  altogether 
fur  a  short  time,  and  then  for  a  short  time  reappear,  the  stimulus 
continuing  all  the  while.  Here,  again,  the  phenomena  are  not 
referable  to  the  muscle,  for  when  excited  throtigfa  other  reflex 
channels,  or  through  its  motor  nerve  directly,  the  made  ihowa 
its  coBtiactioa  welL  Pkrt  of  the  dedine  of  theie  lefleaca  under 
glwlriral  itlwuhitlon  bt  the  "  apinal "  dog  may  hednetonduetinn 
of  the  tatanrity  of  tha  idnMlns  itaall  ^  phyrical  polarisation. 
That  doea  not  aoooont  in  the  wa&n  tor  the  above  described 
effects.  The  graphic  record  of  fatigue  of  the  fleiiorj  of  the 
scratch-reflex  obtained  by  continued  mfchanicai  sti.-nulaLion 
docs  not  appreciably  dilTer  from  thai  yielded  under  electrical 
slimuliition.  The  ditlerent  speed  of  the  decline  due  to  fatigue 
proceeds  characteristically  in  different  kinds  of  reflex,  and  in  the 
same  kind  of  reflex  under  different  physiological  conditions,  e.g. 
"spina!  nhotk  ':  this  indicates  its  determination  by  other 
factors  than  electrical  polarisation.  Polarisation  has  in  a  niun- 
ber  of  cases  been  deferred  as  far  as  possible  by  using  equalised 
alternate  shocks  applied  in  opposite  directions  through  the  same 
gilt  needle;  this  precaution  has  not  yielded]  results  differing 
appreciably  fiom  those  given  fay  ocdinaiy  double  ahacka  or  \xf 
anieaof  ■akaorhnafcahockaof  theaamedirtctiaa.  Tbeohnr- 
ing  of  the  beat  in  fatlgae  ia  also  agmnst  ■wp'hiiwttiTO 
by  polaiixatton,  rinee  meniy  weakening  the  srinuhB  does  not 
lead  to  a  slower  beat. 

When  the  acratch-reflex  elicited  from  a  spot  oi  skin  is  fatigued. 
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the  fatigue  holds  for  shat  spot,  but  floes  not  impticale  the  rcllcx 
asobtained  from  the  surrounclinR  :ikin.  The  reilex  is,  when  tired 
oat  to  stimuli  at  that  spot,  easily  obtaiiuiblc  by  stimulation  two 
or  more  centimetres  away.  This  is  seen  with  cither  mechanical 
cr  dectncal  ««™mK.  Wbco  tbe  spot  stimulated  second  is  dose 
to  the  one  tired  out,  the  reflex  shows  some  degree  of  fatigue,  but 
not  that  dcgice  ebtalmhig  far  the  oiigiiial  apot.  Hub  fatigue 
may  be  a  local  fatigiie  of  tbe  m  i  »ii  nmlh>|i  in  the  tfiot  of  akiii 
stinufaUed,  to  which  in  expetriments  mMiag  «M  U  «lactric 
stimuli  some  polarisation  may  be  added.  Yet  its  local  diaracter 
docs  not  at  all  necessarily  imply  its  reference  to  the  skin.  It 
may  be  the  expression  of  a  spatial  arrangement  in  the  central 
orK^n  by  which  retlcx  arcs  arising  in  adjacent  receptors  arc 
partially  continent  in  their  approach  toward  the  final  common 
path,  and  are  the  more  conlluciil  the  closer  together  lie  their 
points  of  oriRin  in  the  receptive  field.  The  resemblance  between 
the  distribution  of  the  incidence  of  this  fatigue  and  that  of  the 
qiatial  summation  previously  described  argues  that  the  scat  of 
Ae  tetigne  is  intraspinal  and  central  more  than  peripheral  and 
cntaaeous;  and  that  it  affects  the  afferent  part  of  the  arc  inside 
the  ifiinal  oovd,  probably  at  the  first  synapse.  Thus,  its  inci- 
dence at  the  synapae  Ro— Pa  and  at  R— P  votdd  espUin  iu 
reitrictioina,  as  fu  as  we  knofr  them,  in  the  aoatcbiedex. 

The  local  fatigue  of  a  spinal  reflex  seeon  to  be  naamstd  bam 
with  remarkable  speed,  to  judge  by  obaervafiou  on  the  leflexca 
of  limbs  of  the"  spinal  "  dog.  A  few  seconds' remission  of  the 
stitiuiUis  suJTiccs  for  marked  though  incomplete  restoration  of 
the  reaction.  In  a  few  iiisi  im  r;,  I'l.  ro  may  be  seen  return  of  a 
reflex  even  during  the  stimula; imi  under  whirh  the  waning  and 
disappearance  of  the  reflex  iHiurred,  Tin-  ixciling  stimulus 
has  usually  in  such  cases  Ix'cn  of  rather  weak  i:jicn:.lly.  in  the 
writer's  experience  these  spinal  rellexes  fade  out  ■i  ui  li  under  a 
weak  stimulus  than  imder  a  strong  one.  This  seeming  paradox 
indicates  iltat  under  even  feeble  intensities  of  stimulation  the 
thieshold  of  the  reaction  gradually  rises,  anil  that  it  rises  above 
the  tluMhald  value  of  the  weaker  stimulus  before  it  reaches  that 
of  a  itroagei  ctimulua.  Tlie  sccatch-ieflex  which  haa  ccaaed  to 
be  cUdted  by  a  weak  ■tiimilw  it  inuDediatcly  oMked— often 
without  any  sign  of  jatigne  into  notecwq^eiiat  byhiicwaaing 
the  mtensity  of  the  stimulus  appUed  at  the  same  dectrode. 
'Ilic  occurrence  of  fatigue  earlier  under  the  weaker  stimulus 
than  under  the  stronger  also  shows  that  the  fatigue  consequent 
under  the  weaker  stimulus  may  often  h<-,  relatively  to  thi: 
prMiiiclion  i'l  lite  n<i!urr.!  disrliari^i-,  greater  than  when  a  stronger 
stimulus  is  employe<l.  This,  which  li.is  been  of  frequent  occur- 
rence in  the  writer's  observations  on  the  leg  of  tlie  "spinal  " 
dog.  if  obtaininf  widdy  in  ledex  acdonst  haa  evident  pcadical 
importance. 

It  is  easy  to  avoid  in  some  degree  the  local  fatigue  associated 
with  excitation  of  the  scratch-reflex  from  one  single  spot  in  the 
aidn  by  taking  advantage  of  the  spatial  summation  of  stimuli 
applied  at  diffieient  paints  in  the  xeoeptive  field.  Whenthiswas 
done,  a  cuiioua  reralt  met  the  writer.  The  piwocatian  of  the 
reflex  haa  been  made  thiooib  UniepaiatepoiBta  in  the  receptive 
field,  the  distance  between  each  member  of  the  aeiiea  of  points 
and  the  point  next  to  it  being  about  four  centimetres.  Each 
point  is  stimulated  by  a  double-induction  shock  delivered  twice 
a  second.  When  this  is  done  a  51  ries  of  scratch  movements 
is  elicited,  and  continues  longer  than  when  the  stimuli  arc  applied 
at  the  same  interval,  not  to  succcedinp  M'rics  of  skin  jxiints  but 
to  one  point.  Thus  three  ur  lour  iiundrei:  beats  can  be  elicited 
in  unbroken  scries.  Hut  tlie  s<-r;es  temis  stimewhat  abruptK- 
to  cease.  If,  then,  in  spite  of  the  cessation  of  the  response,  the 
atiamiation  be  continued  without  alteration  during  three  or 
four  minutes  or  mote,  the  scratching  movement  breaks  out  again 
fnm  time  to  time  and  gives  another  series  of  beats,  perhaps 
loopr  than  the  tot.  Tbese  experiments  indicate  that  physical 
pnlari»tiBn  at  dwitigmatic  dectrode  i*  not  anewensble  for  the 
fading  out  of  the  scratdi-reflex.  It  shows  also  the  complexity 
of  tibe central  mechaaisms involved  in  the  redex.  Thepfanome- 
non  recalls  Lombard's  phases  nf  briskness  and  btigoa  in  aeries 
of  records  obtained  with  the  crgograph. 


It  is  interesting  to  note  certain  differences  between  the  cessa- 
tion of  a  reflex  under  fatigue  and  under  inhibitiun.  The  reflex 
ceasing  under  inhibition  is  seen  to  fade  off  without  obvious 
change  in  the  frequency  of  repetition  of  the  beats,  or  in  the 
duration  of  the  individual  boats.  Tbe  reflex  ocaiiac  under 
fatigue  is  seen  to  dm*  a  sk»wer  rhythm  and  a  ahnUi  flowie 
for  the  latter  beats,  cspedal^  far  the  teiBdnal ones.' 

Among  the  signs  of  fatigue  ot  a  TCdn  action  are  aercnl  sag* 
gesting  that  in  it  tbe  command  over  the  final  common  path 
exercised  for  the  time  being  by  the  receptors  and  aiTerent  path 
in  action  becomes  less  strong,  less  stca<iy  arirl  k-ss  accurately 
adjusted.  Under  prolongctl  excitation  their  hold  upon  the  final 
common  path  becomes  IcKjsencd.  This  view  is  supported  by 
the  fact  th.ii  its  connexion  with  the  tinal  common  path  is  then 
more  easily  cut  sii;ir'.  ::Vj\  ru;>tured  by  other  riv,al  arcs  competing 
with  it  for  the  Imal  common  path  in  question.  Tbe  scratch- 
reflex  interrupts  the  tlexion-reflex  more  nadily  wImb  the  latter 
is  tired  out  than  when  it  is  fresh. 

In  the  hind  limb  of  the  "  spinal  "  dog  the  extensor-thrust  is 
inelidtable  during  the  flexion-reflex.  That  is  to  say,  when  the 
flexioB-«eflex  is  evoked  with  fair  or  high  intensity  the  writer  haa 
never  mccceded  in  evoking  the  esteaaor-thniat,  thou^  the 
fleaed  poitanei  Ite  Ihnb  is  itadf  a  IkTourmg  drcumetance  far 
the  piotectiaiiol  tbe  thrust  if  the  flexion  lie  a  passive  one.  But 
whn  the  fl«don«eflex  is  kept  up  by  appropriate  stimulation 
of  a  single  point  over  a  prolonged  time,  so  that  it  shows  fatigue, 
the  extensor-thrust  becomes  again  elicitable.  Its  elicitability 
is,  then,  not  regujar  nor  facile,  but  it  docs  become  obtainable, 
usually  in  quite  feeble  degree  at  I'lrsl,  later  more  powerfully. 
In  other  words,  it  can  disix»ssess  the  rival  rellex  from  a  common 
path  when  that  rival  is  fiitigtied.  though  it  c^innot  do  so  when 
the  rival  action  is  fresh  and  powerful. 

Again,  the  crossed  extensioo-rellcx  caimot  inhibit  the  reflexion 
of  the  flexor-reflex  under  ordinary  drcumstanocs  if  the  intensity 
of  the  stimulation  of  the  competing  arcs  be  approximately  eqtial; 
but  it  can  do  so  when  t  he  flexion-reflex  is  tired. 

The  waning  of  a  reflex  under  loof-maiataiaed  excitation  ia 
one  of  the  mai^  phenomena  that  paaa  in  phyrialogy  under  the 
name  of  fatigue.  It  mnr  bt  tihat  in  tUa  caaa  tta  WMwIled 
fiitiguc  is  really  nothmg  Hit  n  Mgativw  iadnctioo.  Ita  jdaoa 
of  inddcncs  may  he  at  the  tynapee.  It  seems  a  prooem  ebho* 
rated  and  preserved  in  the  sdective  evolution  of  the  netml 
machinery.  One  obvious  use  attaching  to  it  is  tin  iir.  vi  ntion 
of  the  too  prolonged  continuous  u.sc  of  a  common  path  by 
any  one  receptor.  It  precludes  one  receptor  from  oc(up>ing 
for  long  periods  an  cflcctor  organ  to  the  exclusion  of  all  other 
receptors.  It  prevents  loiii;  continuous  possession  of  a  conirvion 
path  by  any  one  reflex  of  considerable  intensity.  It  favours  the 
receptors  taking  turn  atK)ut.  It  helps  to  ensure  serial  variety 
of  reaction.  The  organism,  to  be  successftd  in  a  million-sided 
environment,  must  in  its  rcnctian  be  many  sided.  Were  it  not 
for  such  soniaUed  fatigue,  an  organiam  ndght,  in  s^ard  to  ita 
receptivity,  develop  an  eye,  or  an  ear,  or  a  mootb,  or  a  band  or 
leg,  but  it  wmld  baii%  dwdop  the  marvdhraa  coHgerisa  of  al 
thoae  various  senae^Hgans  whidi  it  ia  actnaOy  faond  to  poaaeas. 

The  loosening  of  the  hold  upon  the  common  path  by  so-called 
fatigue  ocairs  also  in  paths  other  than  those  leading  to 
muscle  and  cfltxlor  organs.  If  i:i>Uar!  uf  motor  elTects  sensual 
are  examined,  analogous  idienuineiia  are  obscr\'ed.  .•X  visual 
image  is  more  readily  inhibited  by  a  compe  ting  image  in  the 
same  visual  field  when  it  has  acted  for  some  time  than  when  it 
is  nr.st  [)ercei\ed  (W.  Macdougail). 

One  [K)int,  on  a  priori  grounds,  is  a  nattual  corollary  from  the 
"  principle  of  the  common  path,"  as  indicated  by  the  experimental 
findings  relative  to  tbe  incidence  of  fatigue.  Tbe  reflex  arcs, 
each  a  dmhl  of  neurones,  converge  in  their  OOUme  so  as  to 
impinge  upon  and  conjmn  in  links  (neuronca)  commoB  to  whde 
varied  gwupa  In  other  words,  they  conjoin  to  comhmii  faHf. 
This  arrangement  nilminatea  in  the  eoomigence  of  atanjp 
separatdy  arising  area  in  the  Ihrnl  effenot-not  naorane.  Thm 
neurone  thus  forms  the  inttrunent  for  mmy  dHhatnt  nfle*  am 
and  acts.  It  is  rcspoadve  to  them  la  v^ona  ibjrthm  and  in 
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grades  of  intenaity.  In  aooordance  vith  thit,  it 
iniik  esperimcataJ  evidcoce  to  be  rtlaUtdy  ind^aUfiMi.  It 
tin*  latMM  a  demud  tkat  tbe  pdncipis  of  tlw  conam 
nnnt  DnfcsNgardiiic  tt. 

3.  In  the  trastilion  from  one  ictei  to  Mialkcr  a  flaal  mmann 
paUi  cbanfcft  hands  and  paaiea  from  one  muter  to  nofhcr.  A 
-  „  fresh  set  of  afierent  area  becomes  dominant  on  the 
supersession  of  one  reflex  by  the  next.  Of  all  the 
conditions  determining  -nhirh  one-  of  competing  rellexr.i  sh..ll  for 
the  lime  being  reign  <jver  a  final  <x)minon  path,  the  inkmity  oi 
reaction  of  the  alTcrent  art  ilstli  relatively  to  that  of  its  rivals  is 
probably  llie  most  powerfuL  An  afferent  arc  that  strongly 
stimtdates  is  cMUrU  paribus  more  likely  to  capture  the  common 
path  than  is  one  excited  feebly.  A  stimtilus  can  only  establish 
its  reflex  and  inhibit  an  oppoecd  one  if  it  have  intensity.  This 
apkiM  iiliy,  ia  order  to  pmduoe  CMuaplw  o{  ipiiul  inhibitjoii, 
wttamm  his  •»  frequently  Um.  oude  ik  pMt  tintt  to  tlWHg 
•timulL  A  atMHf  stfanahis  «ll  taUUt  •  idB  In  praficM, 
dtihoiiKh  B  veik  one  wSL  beL  Thm  in  Golts^  inhiiiitini  of 
micturition  in  the  "  spinal "  dog  a  forctUe  squeeze  of  the  tail 
will  do  it,  but  not,  in  the  present  writer's  experience,  a  weak 
iqute/L-.  So,  likewise,  any  condition  which  raises  the  e.\dtabilily 
and  responsiveness  oi  a  ners'ous  arc  will  jjive  it  power  to  iithibit 
other  reflexes,  just  as  it  would  if  it  were  excited  by  a  strong 
stimulus.  This  is  much  as  in  the  heart  of  the  Tunicate.  There 
the  prepotent  sp<-il  whence  starts  the  systole  lies  from  time  to 
time  at  one  end  and  from  lime  to  time  .it  ihe  "ther.  The  pre- 
potent region  at  one  end  which  usuaiP.  iiuini'i  tt  > the  common 
pftth  js  fRMn  time  to  time  displaced  by  local  incram  of 
wdttbOitjr  at  the  otinr  uMkr  local  diMiiiioo  of  tiio  Uood- 


ia  the  receptive  idd  of  the  reflex  has  to  be  rcnenbered.  One 
lad  tho  nne  idiyiidd  cliimilus  «BI  b«  weak  if  atviied  1^ 
edfB  oC  the  iidd,  thoogli  alsaiig  if  applied  to  tte  focoa  «l  tlie 
fidd. 

Crosstxl  rellexes  nrr  u-;iir:l!y  Irs-s  easy  to  provoke,  less  reliable 
of  oblainmcnt,  ami  les-s  niteii.'^e  than  .-ire  din-ct  retlrxcs.  Con- 
Seqtiently  we  find  crossed  rellexes  usually  mure  easily  inhibilfl 
and  replaced  by  direct  reflexes  than  are  these  latter  by  thost- 
former.  I  hus  the  crossed  stepping-reilex  is  easily  replaced  \i\ 
the  scratch-rellex,  though  its  stimulus  be  continued  all  the  time, 
and  though  the  scratch-reflex  itself  is  not  a  \xry  potent  reflex. 
But  the  reverse  can  occur  with  suitably  adjusted  Intensity  of 
■timulL 

Acain,  the  flexfam-nflex  of  the  dog's  leg  m,  when  fuUy 
]  by  extension  in  tte  opporito  tag.  This 
,  thoqgh  often  voy  vlgomaa,  BMqr  lie 
ealMr  part  of  tae  wliole  rrfcx, 
oi  wUtil  dio  ptwinwrt  pact  is  flexion  of  the  homonymous  limb. 
When  the  flcxfoD-reflex  is  elidtable  poorly,  as,  for  instance,  in 
spinal  shock  or  under  fatigue  or  weak  excit.itio:-.  the  i  rosscd  ex- 
tension docs  not  accompany  the  homunynious  llexion  and  does 
not  a|ij>ear.  iiul,  where  the  fli-vion-reflex  is  well  developed, 
if  not  mcrciy  one  but  both  feet  be  slimulalcd  simultancmslv 
with  slimuh  of  f.iirly  equal  intensity,  steady  flexion  at  kr.ce. 
hip  and  ankle  results  in  both  limbs,  and  extension  occurs  in 
neither  iimb.  The  contralateral  p.irt  of  each  reflex  is  inhibited 
by  the  homolateral  dcsioo  of  each  reflex.  In  other  words,  the 
!  intense  part  of  each  leflex  obtains  poaaeKioB  of  the  final 
peths  at  the  expense  of  the  less  intense  portion  of  the 
reflex.  But  if  the  intensity  of  the  stimuli  appUed  to  the  right 
sad  left  feet  be  not  ciosety  eaough  balanced,  the  ooaied  coUen- 
rioa  of  the  reflex  odtad  by  the  atnongar  itimaltis  is  fouad  to 
BKltidOMrmthehoaeiiymouaflexiaBthat  the  weaker  Btimit^ 
should. and  would  othcrwte  evoke  from  the  kg  to  which  ft  is 


It  was  pointed  out  above  th-at  in  a  number  of  c.iscs  the 
tmafcrence  of  control  of  the  final  common  jxith  FC  from  one 
afferent  arc  to  another  is  rcufrsibU.  The  direction  of  the  trans- 
ference ran  raflrris  pjribus  be  easily  governed  by  rnaktni;  the 
Stimulation  of  this  receptor  or  that  receptor  the  more  intense. 
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A  factor  largely  determining  whether  a  reflex  succeed  another 
or  net  is  therefore  intensity  of  stimulus. 

4.  A  fourth  main  determinant  far  the  issne  of  the  oonliiet 
between  dval  fcBcMS  seems  the  fanctional  Bpedcs  of  the  idkna. 
ReflHMi  Initiated  fraos  a  ^eelCS  of  receptor  app*.  j^Mtoef 
ratns  that  may  be  temed  m^cptm  appear  to  AsMm. 
partiodarly  domhtate  the  majority  of  the  flna!  common  paths 
issuing  from  the  8|Miud  cord.  In  the  simpler  sensations  we 
experience  from  various  kinds  of  stimuli  applied  to  our  skin 
there  can  be  distinguished  those  of  touch,  of  cold,  of  warmth 
and  of  pain.  The  adequate  stimuli  for  the  firsl-mep.tioi.ejt 
three  of  these  arc  certainly  dilTcrcnt;  mechanical  stimuli,  applied 
alH>ve  .1  certain  speed,  which  deform  beyond  a  certain  degree 
the  resting  contour  of  the  skin  stnfacc,  seem  to  constitute 
adequate  stimiUi  for  touch.  Similarly  the  co<^ling  or  raising  of 
the  local  temperature,  whether  by  thermal  conduction,  radia- 
tion, ftc.,  are  aieqtt^  for  the  cold  and  warmth  sensations.  The 
ocgam  for  these  three  srnsstinns  luive  by  atigmatie  stimuli  been 
traced  to  acpaiate  and  (Bacreto  tiny  spou  in  the  skin.  Inrcgard 
to  sUn^Min  it  b  held  by  competent  observers,  notably  by  V. 
Fre>'  and  Kieaow,  that  akin-pain  likewise  is  referable  to  certain 
specific  nerve  eiidif.gs.  In  evidence  of  this  it  is  tirged  that 
mechanic.1l  stimuli  .ipplicd  at  certain  pl.accs  excite  sensations 
which  from  their  very  threshold  upward  possess  i:npleas.in!ne>s, 
and  as  the  intensity  of  the  stimulus  is  incre.ast^d,  culminate 
in  "  physical  pain."  The  sensation  excited  by  a  mechanical 
stimiilus  applied  to  a  touch-spot  does  not  evoke  pain,  however 
intensely  applied,  so  long  as  the  stimulation  is  confined  to  the 
touch-spot.  The  threshold  valucof  mechanical  stimuli  for  touch- 
s|x>ts  is  in  general  lower  than  it  is  for  pain-spots;  and  conversely 
the  threshold  vahie  of  electrical  sUmuii  for  touch-«pots  is  bi 
senendUghsrthiB  it  is  for  the  spots  yiddtaf  pate.  Sfaniiarlyit 
is  said  that  sthnvlathm  of  a  cold  spot  or  of  a  warn  qnt  diics 
not,  however  Intense,  evoke,  so  kmg  as  confined  to  them,  senssp 
tions  of  painful  quality.  But  pain  can  be  cxdtcd  not  only  Iqr 
strong  mechanical  stimuli  and  by  electrical  stimuli,  but  by 
cold  and  hy  warmth,  though  the  threshold  value  of  these 
latter  .stimuli  is  hiRhrr  for  pain  than  for  ciild  and  warm  spots. 
If  these  observal :dns  (irove  correct  there  exist,  therefore, 
numerous  specific  cutaneous  nerve-fibres  ev<iking  pain. 

\  difliailty  here  is  that  sensor>'  nerve-endings  arc  usually 
provided  with  sense  organs  which  lower  their  threshold  for 
stimuli  of  one  particular  kind  while  raising  it  for  stimuli  of  all 
other  kinds;  but  these  pain-endings  in  the  skin  seem  almost 
equally  excited  by  stimuli  of  such  different  modes  as  mechanical, 
thermal  conductive,  thermal  radiant,  chemicai  and  dectrkai. 
That  Is,  th«y  appear  oasfsiililw  teoq)ton>  But  it  is  to  be  le- 
maiked  that  these  amenta,  ngaided  as  excitants  of  skin-pain, 
l»ve  an  a  certain  character  in  common,  namely  this,  that  they 
become  adequate  as  excitants  of  pain  when  they  are  of  such 
intensity  as  iMrattens  damage  to  the  skin.  And  we  may  note 
about  these  excil.mts  lhal  ihry  .ire  all  able  la  excilt  nenv  whi  n 
npp!ie<l  to  naked  nerve  dirucUy.  Now  there  arc  certain  skin 
surfaces  from  which,  according  to  most  observers,  pain  is  the 
onlv  siH-ries  of  sensation  that  can  be  evoked.  This  is  alleged, 
i;i>::ince.  of  the  surface  of  the  corne.i— a  ntodilied  piece  cf 
skill.  The  histology  of  the  cornea  reveals  in  its  epithelium 
ni  r\-e-endings  of  but  one  morphological  kind;  that  is,  the  ending 
by  naked  nerve-fibrils  that  pass  up  among  the  epithelial  cells. 
Similar  nerve-endings  cxirt  abo  in  the  epidermis  generally. 
It  may  therefore  be  that  the  nerve-endings  subserving  akin- 
pain  arc  free  naked  nerve-endings,  and  the  absnce  of  any 
highly  evolved  spedaiised  endorgan  in  conoexian  with  them 
may  eapkin  their  (airly  equal  amenability  to  an  unusually 
wide  nafs  of  dMiiBtnt  Uods  of  stimuli.  Instead  of  bat  one 
kind  of  atimnhiB  being  their  adequate  excitant,  they  may  be 
regarded  as  adapted  to  a  whole  group  of  excitants,  a  ^ji  i:p  i  f 
excitants  which  has  in  relation  to  the  organism  <ine  feature 
common  to  ali  its  components,  namely,  a  iKn  uaus  character. 

With  irs  liability  to  various  kinds  of  niethanical  and  other 
damatje.  in  a  world  l>eset  v,;th  dangers  amid  which  the  i-  dividu.d 
and  sp4xies  have  to  win  their  way  in  the  struggle  for  existence. 
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we  may  regard  nocuous  stimuli  as  part  of  a  normai  state  ol 
affairs.  Il  <iiH  s  not  s^em  improbalilc,  therefore,  tfial  lh>  re 
should  under  selective  adaplatiun  aUacb  lu  ihc  skin  a  M>-to-&ay 
spedfic  sense  of  its  tncn  injurks.  As  psychical  adjunct  to  the 
teactions  of  that  apparatus  we  find  a  strong  displeasurable 
eScaivc  quality  in  the  sensations  tluy  evoke.  This  may 
perhaps  be  a  mesas  tor  Imndhic  upea  BMMnr,  cf  however 
mitimirmtary  kind,  a  feeling  from  past  events  that  have  been 
perikMuljr  critical  for  the  eristence  of  the  hidWidttab  of  the 
species.  In  other  words,  if  we  admit  that  damage  to  such  an 
exposed  sentient  organ  as  the  skin  must  in  the  evolutionary 
history  of  animal  life  have  been  sufficiently  frequent  in  relation 
to  its  imp<irtance,  then  the  existence  of  a  specific  set  of  nerves 
for  skin-pain  seems  to  otTer  no  genetic  difTuulty,  any  more  than 
does  the  clotting  of  l)lix)ii  or  iniiLUc  iiimiuiiit>  to  teriiiin  diseases. 
That  these  nerve-endings  constitute  a  distinct  spetics  is  argued 
by  their  all  e%'oking  not  only  the  same  species  of  sensation,  but 
the  same  species  of  reflex  movement  as  regards  "  purpose." 
intensity,  reslMiiioe  to  **  shock,"  &c.  And  their  evolution  may 
,well  have  been  unaccompanied  by  evolution  of  any  specialized 
Cnd.oTgan,  since  the  naked  free  nerve-endings  would  better 
east  the  wide  and  pecoiiar  nogs  of  stimuli,  leactioa  to  which 
b  in  this  case  leqtiired.  A  low  threshold  was  not  required 
beoHiie  the  atlmnB  wem  eU  feteneei  toteMity  tieimitwting 
their  hsimfniiiea;  but  response  to  a  wide  range  of  stimuli  of 
different  kinds  was  required,  because  harm  might  come  in  various 
forms.  That  responsive  range  is  supplied  by  naked  nerve  itself, 
and  would  be  cramped  by  the  S|>cciali2atioil  Ol  SB  Cnd-Olgan. 
Hetitc  ihcbc  ucr\  e-endings  remained  free. 

Il  is  those  areas,  stimulation  of  which,  as  judged  by  analogy, 
r.in  excite  pain  most  intensely,  and  it  is  those  stimuli  which, 
as  judged  by  analogy,  are  most  fitted  to  excite  pain  which, 
aa  a  general  rule,  excite  in  the  "  spinal  "  animal — where  pain 
is  of  ooune  noo'existait'— the  prepotent  reflexes.  If  these  are 
reactions  to  specific  pain-nerves,  this'may  be  expressed  by  saying 
that  the  nervous  arcs  of  pain-nerves,  broadly  speaking,  dominate 
the  spinal  centres  in  peculiar  degne^  Physical  pain  is  thus 
the  pqwhkal  adjunct  of  an  wmwimtWe  pntectlve  leflei.  It  is 
picfamhlet  hewever,  since  into  the  mndy  apiDal  and  reflex 
aspect  of  the  reactioa  of  these  nerves  no  seasatiott  of  any  kind 

can  be  shown  to  enter,  to  avoid  the  term  *'  pain-nerves."  Re- 
membering that  the  feature  common  to  all  this  group  of  stimuli 
is  that  they  threaten  or  actually  commit  daniaKc  '>''  '^i'  t'«.5iie 
to  which  they  are  applied,  a  convenient  term  f()r  ajiplii .ititin 
to  them  is  niituous.  In  that  case  what  from  the  |K)int  of  view 
of  sense  are  cutanetjus  pain-nerv-es  are  from  the  point  of  view  of 
ftftex-aclioH  couveiiicntlv  termed  noci-uptive  nerves. 

In  the  competiiion  iH-tween  reflexes  the  noci<cptivc  as 
a  rule  dominate  with  j>cculiar  certainty  and  facility.  This 
explains  why  such  stimuli  have  been  SO  much  used  to  evoke 
reflexes  in  the  spinal  frag,  and  why,  judghv  fnm  them,  such 
"  fatality  "  bdonp  to  spinal  reflexes. 

One  and  the  same  sUn  surface  will  b  the  hted  limb  of  the 
fpfeel  dOB  evoke  one  «r  «th«r  ef  two  dlanetifcally  diffoent 
leflens  ecoording  as  the  medunkal  stimnlua  applied  be  of 
noxious  quality  or  not,  a  harmful  insult  or  a  harmless  touch. 
A  needle-prick  to  the  planta  causes  invariably  the  drawing  up 
of  the  limb — the  tlexion -reflex.  A  harmless  smooth  contact, 
on  the  other  hand,  causes  extension — the  extensor-thrust  above 
described.  This  flexion  is  therefore  a  noci-eepiive  rellex. 
But  the  scralch-rellex — which  is  so  readily  evoked  by  simple 
light  irritation  of  the  skm  of  the  shoulder —is  rel.ilivLly  iiiiklly 
nod-ceplive.  When  the  scratch-reflex  and  tiie  llc\ ion -reflex 
are  in  competition  for  the  final  neurone  common  to  them,  the 
lesion-reflex  more  easily  dispossesses  the  scratch-reflex  from 
the  final  neurone  than  does  the  scratch-reflex  the  flexion- 
tefles.  If  both  tefleaea  eie  tosh,  and  the  stimuli  used  are  such 
H,  when  empiegred  acpMntdyf  evoke  their  reflexes  respcc- 
VnAf  with  eome  intensity,  b  my  eiperience  it  ia  the  flexion* 
nikK  thet  to  usually  prepotent.  Yet  if,  while  the  Unden-nAs 
la  hdng  moderately  evoked  by  an  appropriate  stimuhiaof  week 
intCMity,  a  strong  stimulus  suitable  for  producing  the  aaatcfa« 


reflex  is  applied,  the  steady  flexion  due  to  the  flexion-reflex  is 
replaced  by  the  rhythmic  scratching  movement  of  the  scratch- 
rcflcx,  and  this  occurs  though  the  stimulus  for  the  flexion-reflex 
is  maintained  unaltered.  When  the  stimidus  pvoducing  the 
scratch  is  discontinued  the  flexion-reflex  reappeais  as  before. 
The  flexion-reflex  seems  more  easily  to  dlipossess  the  scrstch- 
reflex  from  the  final  oommon  paths  than  can  the  soatdi-rdlea 
diapomess  the  flexieo^edei.  Yet  the  ndatiim  to  levenm^ 
by  heightening  the  toteMity  el  the  etimntai  lor  the  eewtdwefci 
or  hrawring  that  of  the  stimohis  (or  the  flexioo-reflei. 

In  decerebrate  rigidity,  where  a  Ionic  reflex  is  maint.Ti'ning 
contraction  in  the  extensor  musclc-s  of  the  knee,  stimulation  of 
the  noci-ceptivc  arcs  of  the  limb  easily  breaks  down  that  reflex. 
The  noci-cepiive  retlrx  dominates  the  motor  neurone  previously 
held  in  activity  by  itu  [..  .stura!  reflex.  And  nori-ccptivetsfleaea 
arc  relatively  little  depressed  by  "  spinal  shock." 

Noci-ceptive  arcs  are,  however,  not  the  only  spinal  aiCS 
which  in  the  intact  animal,  considered  from  the  point  of  view 
of  sensation,  evoke  reactions  rich  in  affective  quality.  Beside 
those  leoepUna  attuned  to  react  to  direct  imm,  the  skin  has 
others,  conceined  likewise  with  functions  of  vital  inportaaoe 
to  the  qiecies  and  oolUgate  with  aenaationa  shnOsily  ef  tatanoe 
affcctne  quality;  Cor  nutano^  those  conocned  with  senal 
functkms.  In  the  male  frog  tfaie  sexual  cbsp  is  a  spinal  reflex. 
The  cord  nuiy  be  divided  both  in  front  and  behind  the  brachial 
region  without  interrupting  the  reflex.  Experiment  shows 
that  from  the  spinal  male  at  the  breeding  season,  and  also  at 
other  limes,  this  reflex  is  elicited  by  any  object  that  stimulates 
the  skin  of  the  s'.crnal  and  adjacent  region.  In  the  intact 
animal,  on  the  (Ontrary,  other  objetts  llmn  the  female  are, 
when  appbed  to  ihat  region,  at  once  rejected.  eM.ii  ;hM;ij;h  tlu-y 
he  wrapped  in  the  fresh  skin  of  the  female  iruR  ami  ir.  other 
ways  made  to  resemble  the  female.  The  dcvelupmcnt  of  the 
reflex  is  not  prevented  by  removal  of  the  testes,  but  removal  of 
the  seminal  reservoirs  is  said  to  depress  it,  and  their  distension, 
even  by  indifferent  fluids,  to  exalt  it.  If  the  skhl  of  the  ttemal 
region  and  arma  is  removed  the  reflex  does  net  eocnr.  Seven 
mutilation  of  the  Ihnhs  and  ratemal  organs  doss  not  inhibit 
the  MBbL  aeidMt  docs  othmdetion  of  the  sdetic  nerve  cental 
to  ile  sect] on.  Hie  leflex  ii^  iMwesver,  depressed  or  extingoidwd 
by  strong  chemical  and  pathic  stimuli  to  the  sternal  skin,  at 
least  in  many  cases.   The  tortoise  exhibits  a  similar  sexual 

reflex  of  preat  ?pin:il  rmtrnrv. 

It  would  seem  a  general  rule  that  rtfirxes,  iirissiif  in  spreies 
of  riii-pii'rs  uliiih  comidcrcd  os  Scmc-orgf.ns  provoke  strongly 
ajfedive  sensation  caeteris  paribus  prevail  over  rrfifxrs  o<  vlher 
species  when  in  com  pel  illicit  with  them  for  the  use  of  the  "final 
common  path."  Such  reflexes  override  and  set  aAide  with 
peculiar  facility  reflexes  belonging  to  touch  organs,  muscular 
sense-organs,  &c.  As  the  sensations  evoked  by  these  arcs, 
e.g.  "  pains,"  exclude  and  dominate  concurrent  sensations,  so 
do  the  reflexes  of  these  m»  VHmSl  hi  the  ceapctition  for 
poeaesaion  of  the  rommon  patha.  Thay  aaeni  c^iahle  of  ^fw> 
sBMHsnf  Mfnsn^ef  artioii. 

Of  an  lefleM  it  to  tho  tank  ieflmm>  •4,  of  eedinaiy  posture, 
that  an  in  tiw  wiltn^  «Bp«tobce  the  noit  mSy  interruptrd 
by  other  refleies.  Even  a  week  stimnlatton  of  the  noci-repiivc 
arcs  arising  in  the  foot  often  suflices  to  lower  or  abolish  the 
knee-jerk  or  the  reflex  extensor  tonus  of  the  elbow  or  knee. 
If  various  species  of  reflex  arc  arranged,  therefore,  in  their 
order  of  potency  in  regard  to  power  to  interrupt  one  another, 
the  reflexes  initiated  iii  lei  eptors  which  consiilered  as  senst- 
organs  excite  sensations  of  strong  affective  quality  lie  at  the 
upper  end  of  the  scale,  and  the  reflexes  that  are  answerable 
for  the  postural  tonus  of  skeletal  muscles  lie  at  the  lower  end 
of  the  scale.  One  great  function  of  the  tonic  reflexes  is  to  main- 
tain habitual  attitudes  and  postures.  They  form,  therefore, 
a  nervous  background  of  active  equilibrium.  It  to  of  ohvloiie 
advantage  that  this  equilibrium  should  be  «uOy  npeet,  eo 
that  the  aaianl  may  respond  agilely  to  the  passfaig  evinta  that 
Ineak  upon  it  aa  hMaBcnnent  flttonili. 

JtoMfti.r-'Intenai^  ef  atfnwlation,  fatigue  and  freobness. 
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ipmal  induciioa,  functi<Hwl  species  of  reflex,  arc  all,  therefore, 
physologicsl  f acton  fwftwthtg  the  result  of  tlie  interaction 
of  reflex-arcs  at  a  common  path.  It  is  noticeable  that  they 
all  resolve  themselves  ultinut^  into  mttntily  cf  reaction. 
lliitt,  inteniity  ol  stimulus  nMW  u  •  rale  tntenaity  of  NWtioik 
TboM  ipedes  «f  leflcit  wfaich  am  hftUmUy  prepotaat  In  iMW' 
Mtkm  with  others  are  thaw  «Udi  we  hehfttiilly  iateue; 
thme  specially  impotent  tn  oompetttioa  ate  thoee  htbituaHy 
ieeble  in  intensity,  e.g.  skeletal  muscular  tone.  The  tonic 
reflexes  of  attitude  are  of  habitually  low  intensity,  easily  inter- 
fered with  and  temporarily  supprcs.ied  by  intcrrurrcnt  reflexes, 
these  latter  havinR  higher  intensity.  I?ul  thi'M.-  latter  suffer 
fatigue  relalivtly  t-arly,  whereas  the  loiiii  it-lltxes  of  posture 
can  persist  hour  after  hour  with  little  or  no  sirhs  of  fatiguf. 
Fatigue,  therefore,  in  the  long  run  advant.iRcously  rcflre&scs  the 
balance  of  an  otherwise  unequal  conflict.  We  can  recognize 
in  it  another  agency  wotking  toward  that  plastic  alternation 
of  activities  which  is  characteristic  of  animal  life  and  increases 
in  it  nith  ascent  of  the  animal  scale. 

Tbe  hi|^  viiinbiiity  of  lefles  reactions  frm  aRpetiment  to 
— pTi—t,  {hhb  ntanvntioft  to  obaamtka^  ii  admttodly 
one  of  the  dlfinultiiiit  that  hns  retanled  kaowledce  of  them. 
Their  wiability,  though  often  attriboted  to  general  conditfons 
of  nutrition,  or  to  local  blood-supply,  &c.,  seems  far  more 
often  due  to  changes  produced  in  the  central  nervous  organ  by 
its  own  functional  lor'.diictive  activity  apart  from  fatigue. 
This  functional  artivity  iisolf  causes  from  moment  to  moment 
the  temporary  opening  of  some  connexions  and  the  closure  of 
others.  The  chains  o:  neurones,  the  conductive  lines,  have 
bee:i,  isih-.  'iilly  in  rorent  yivirs.  by  the  methods  ol  (iolgi.  Khrlich, 
.\paihy,  .md  others,  richly  revealed  to  the  microscope. 

.\natomit\il  tracing  of  these  may  be  likened,  though  more 
difficult  to  accomplish,  to  tracing  the  distribution  of  blood 
vessels  after  Harvejr's  disoovery  had  given  them  meaning, 
but  before  the  vasomotor  mechanism  was  discovered.  The 
bbwd  veaaeb  <rf  an  organ  may  Im  turgid  at  one  time,  oon- 
BtitctedalmoBttooblitemtioBataiwtlwr.  Wth  thecmdnctivc 
netwwilL  of  the  nenmu  lyitcm  the  tempore  variatioDS  are 
even  greater,  for  they  extend  to  abaohite  withdrawal  of  nervous 
inftuence.  Under  reflex  inhibition  a  skeletal  muscle  may 
relax  to  its  post-mortem  length,  i.e.  there  may  then  be  no 
longer  evidence  of  even  a  tonic  influence  on  it  by  its  motor 
neurone.  The  direction  of  the  stream  ot  lihcration  of  energy 
along  the  i)ii!lern  of  the  nervous  web  varies  from  minute  to 
minute  The  linal  common  path  is  handed  from  some  groui>  of 
a  plus  class  of  afferent  arcs  to  some  group  of  a  minus  class, 
or  of  a  rhythmic  class,  an<l  then  back  to  one  of  the  previous 
groups  again,  and  so  on.  The  conductive  web  changes  its 
functional  pattern  with  certain  lindta  to  and  fro.  It  changes 
its  pattern  at  the  entrances  to  common  paths.  The  '•'^■■fff  in 
its  pattern  occur  there  in  virtue  of  interaction  helweeu  rival 
feflens,  "  interference."  As  a  tap  to  a  kakidoecope,  so  a  new 
BdmnliiB  that  atrikts  the  receptive  aaxtaces  causes  in  tlie  central 
oifsn  a  shift  of  fimctioinal  pattern  at  various  qnapses.  The 
central  oigaa  is  a  vast  network  whose  Hikes  of  condnctioo  fMlow 
a  certain  scheme  of  pattern,  but  within  that  pattern  the  details 
of  connexion  are,  at  the  entrance  to  each  common  path,  mutable. 
The  grey  matter  may  be  compared  with  a  telephone  exchange, 
where,  from  moment  to  moment,  though  the  end  points  of  ihe 
system  are  tixed,  the  connexions  iM^twccn  start  InK-jwiints  and 
terminal  points  are  changed  to  suit  passing  requirements,  as 
the  functional  points  are  shifted  at  a  great  railway  junction. 
In  order  to  realize  the  exchange  at  work,  one  must  add  to  its 
purely  spatial  plan  the  temporal  datum  that  within  certain 
Bmita  the  connexions  of  the  lines  shift  to  and  fro  from  minute 
(o  minute.  An  example  is  the  "  reciprocal  innervation  "  of 
antafonistic  musclcsr— when  one  muscle  of  the  antagonistic 
caupk  is  thrown  into  actSon  the  other  is  thrown  ont  of  action. 
This  h  oiily  a  irtMy  spread  case  of  the  general  rule  that  antagon- 
istk  refleies  bteif^  where  they  embouch  upon  the  aante  final 
common  paths.  .And  that  general  rule  is  part  of  the  general 
principle  of  tbe  mutual  interaction  of  reflexes  that  impinge 


upon  the  same  common  path.  Unlike  rtfiexes  have  suuessive 
bin  not  simultaneous  use  of  Ihe  common  path;  like  reflexes  mutually 
reinforce  each  oiker  on  their  common  path.  Expressed  tdeo- 
logically,  the  commcn  fath,  although  economically  whOTfaf  /«r 
«Nmy  «Mf  swiedf  frnfmst^^i^ui  ^^^^^.^^  Pnrpeu 

mtftultm  by  rtitrfeHmg  the  tue  ^  the  trfm,  its  Mtmifar,  to  6ki 
MM  oeMsti  at  s  Ifme. 

In  the  case  of  simple  antagonistic  muscles,  and  in  the  instances 
of  simple  spinal  reflexes,  the  shifts  of  conductive  pattern  due 
to  interaction  at  the  mouths  of  common  paths  are  of  but  small 
extent.  The  co-ordination  covers,  for  instance,  one  limb  or  a 
pair  of  limbs.  But  the  same  principle  extended  to  the  reaction 
of  the  great  arcs  arising  in  the  projicicnt  receptor  organs  of  the 
hca<l,  e.g.  the  eye,  which  deal  with  wide  tracts  of  mu.sculaturc 
as  a  whole,  operates  with  more  multiplex  shift  of  the  conductive 
pattern.  Releasing  forces  acting  on  tlie  brain  from  r—irtlH 
to  moment  shut  out  from  activity  whole  leghms  of  the  aerveos 
system,  as  they  convencly  call  vast  other  reghmi  iMO  9i»y. 
The  rmUl9iU  m^ktuti  ^  otHm  Jnm  mmtHt  l»  mmmtt  1*  » 
tijfHam  sn  tts  csnsinieMM  «f  tkt  mrftwiiial  snfass  imily  it  is 
tkespccijic^fice  oJtkenenenssyMttm  te  perfect.  The  intcstoence 
of  unBke  reflexes  snd  the  alfianoe  of  like  reflesis  in  their  action 
upon  their  common  paths  seem  to  lie  at  the  VCiy  VSOt  of  the 
great  psychical  process  of  "  attention." 

The  spinal  cord  is  not  only  the  seat  of  refleies  whose  '"centres" 
lie  wholly  within  the  cord  itself;  it  supplies  also  conducting 
paths  for  nervous  reactions  initiated  by  ini[iuises  derived  from 
afferent  spinal  nerve,  but  involving  mechanisms  siltiatc  alto- 
gether head  ward  of  the  cord,  that  is  to  say,  in  the  brain.  Many 
of  these  reactions  aficct  consdousncss,  occasioning  sensations 
of  various  kinds.  In  vegaid  to  the  part  played  hy  spmsl  cm- 
duction  in  subserving  these  sensual  reactions  a  question  of 
practical  rather  than  theoretical  importance  has  been  as  yet  the 
chief  aim  of  inquiry.  The  inquiiy  has  been  in  fact  whether  the 
impuhes  oonoemed  In  evoUas  the  various  tperiw  of  aenaations 
follow  in  their  hcadward  ootnse  ahws  the  cord  caitaiB  dhfltty 
paths  occupying  separable  fractions  of  the  crooB*siea  of  the  cold, 
and  if  they  arc  thus  confined  to  discrete  paths  in  what  parts 
of  the  cro&s-area  of  the  cord  do  these  parts  lie  This  localiza- 
i:i.in  "  pruMem  has  a-  yd  t>ccii  liIikiji-l  the  sole  problem  attacked, 
anil  iherefore,  drspsii'  i:s  l.miiid  scope  and  interest,  the  results 
attained  in  it  may  be  ;iri<  :iy  mentioned  here 

Loi.jliuiiion . —  The  >cii.>.ii ions  usually  grouped  under  the 
n,in-c  (it  ti  iui  n  Tnay  itl.  advan'age.  as  shown  by  Head,  be  dis- 
linguLshcd  from  the  i>oint  of  view  oi  their  practical  ciicitation 
into  superficial  and  clci().  The  former  of  these  arc  referable 
to  stimulation  of  afferent  ncrvc-iibrcs  distributed  actually  to 
the  skin,  the  latter  to  siinmlation  of  deeper  afferents  subjacent 
to  the  skin.  Tbe  touch-fibres helonghig  to  Uiesltin  pnper  are 
further  subdivi^ble,  as  Head  has  shown,  into  two  khids.  One 
kind,  the  ^rslsfaflWe,  yield  sensations  so  suffused  with  disagree- 
able afiective  tone  (skin-pain)  that  they  may  for  the  present 
purpose  be  considered  psinpnervcs,  and  the  description  of  their 
spinal  connexions  be  relegated  to  the  paragraph  dealing  with  the 
spinal  path  for  pain.  Thi  olhir  kii.d  the  epitrilii,  are  those 
which  react  to  tangible  sturui;  liKhtly  applied,  such  as  stroking 
the  skin  with  a  Ux«c  pledget  oi  cotton  wool  or  thelight  loui  hing 
of  the  skin  with  a  pin's  head  or  a  blunt  pencil  point.  Deep 
touch,  on  the  other  hand,  inv<ilves  afferent  nerve  fibres  supplied 
by  nerve-trunks  not  classed  as  cutaneous,  but  probably  largely 
muscular  in  the  sense  that  they  run  to  muscles  and  contain  side 
by  side  the  afferent  fibres  in  question  and  the  efferent  ner\'e- 
fibres  causing  muscular  contraction.  Head  has  brought  forward 
clear  evidence  that  though  the  afferent  iilinis  suhsetvinc  the 
cpicritic  tactual  sense  of  the  skin  snd  deep  tondi  of  sahcutaaeoUB 
origin  run  so  sqMmt*  a  onnae  in  the  pcripheial  ncivea,  the 
spfoal  fibres  coiistitttting  the  faitraspinal  headward-running 
paths  from  these  two  kinds  of  peripheral  touch-fibres,  the 
epicritic  and  the  deep,  to  the  brain,  lie  together  and  arc  impli- 
cated together  by  injuries  of  the  :  i  iiiuil  cord.  In  this  sense 
there  is,  therefore,  in  tbe  cord  a  tactual  path.    Tbe  question 
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h,  therefore,  what  course  does  this  path  follow  in  the  cord  ?  In 
tlie  first  plarc  it  must  t>e  noted  that  tlie  path  contaitu  a  syrapM; 
lor  the  peripheral  neurone  whethir  Inlonging  to  the  cpicritit 
lacluiil  KToup  or  lo  the  deep  latlual  Rioup  ends  in  the  cold, 
probably  not  far,  i.f.  not  more  llian  four  or  five  segments, 
from  its  place  of  entiance.  'i'he  rest  uf  the  headward  path  must 
therefore  run  through  one  secondary  neurone  at  least,  it  rnay  be 
through  a  scries  of  such  arranged  as  a  headward  running  line  of 
tdays.  It  is,  however,  more  probable  that  one  long  secondary 
neurone  reaching  the  bulb  covers  the  whole  of  the  remaining  spinal 
pan  of  the  trajeaoiy«  The  put  of  the  Jwadward-nuiaing  path 
formed  Iigr  the  fa»ti»«piMip«»»<ii*ii»pM<|iii*Miiii»iwiiy(prit^.^ 
■ffereat  aearone)  Ues  cotiiiBir  in  the  danal  odkam  of  the  cxnd 
of  tlie  sane  lateral  half  as  the  aide  faotn  which  the  neunne 
entered,  i.e.  in  the  right  dorsal  column  if  the  neurone  entered 
by  a  spinal  root  of  the  right  side.  The  secondary  neurone 
continuing  the  path  lies,  however,  in  the  veiitr;il  iolumn  of  iIk- 
crossed  hail  of  the  cord.  The  juoction  or  sjnapse  between  the 
pnm.iry  and  secondary  aeuraiieli«s,«fcauiae,iii  the  gnqr  matter 

of  the  spinal  cord. 

The  spinal  path  of  impulses  which  when  they  reach  the 
brain  occasion  pain  has  l)ccn  determined  chiefly  in  regard  to 
pain  referred  to  the  skliL  The  primary  afferent  neurones 
bringing  these  impulies  to  the  coid  are  the  piotopathic  of  Head 
mentioned  above.  These,  there  ia  much  evidence  to  show, 
tcnninate  in  the  grqr  matter  of  the  and  not  far  bom  their 
pMOt  of  entraoce  Into  the  cord,  that  b,  th«y  temlaate  intraapin- 
ally  nearer  their  point  ol  ontnuwa  thak  do  the  coimponding 
primary  afferent  netiranes  for  touch.  Ftom  the  local  spinal 
grey  matter  the  pain  path  is  continued  headward  in  the  lateral 
whitecolumiis  of  the  cord  by  second.irj-  aflcrcnt  neurones.  These 
Sfcondarv  afferent  neurones  run  thietly  in  the  lateral  column  of 
the  opposite  half  of  the  cord  from  thai  which  the  primarj-  aHerenl 
neurones  entered;  but  ionie  run  up  the  lateral  column  of  the 
same  side  as  that  by  which  the  primary  neurones  entered.  The 
synapse  between  the  primarj-  aflercnt  neurone  an<l  the  secondary 
afferent  neurone  of  this  path  lies  probably  in  the  grey  matter 
Called  substantia  gelatinosa  of  the  dorsal  horn. 

The  spinal  path  taken  by  the  impulses  concerned  with  sensa- 
tions of  heat  and  cold  seems  to  agree  closely  with  that  taken  by 
the  impulses  lubaerving  skin  paia.  The  poaitioa  of  the  nervc- 
fibrm  bclongbic  to  the  aeoondary  afferent  nenrooM  of  the  pain 
and  temperature  path  has  been  fairly  successfully  identified 
withthatoftheapinaltractcaHed  Gowca' tract.  The  uncroased 
portkiiafthetemperaturcpathappeata,howcvcr,  to  be  relatively 
S  comnarcd  with  its  crossed  portion  than  is  that  of 


There  h  much  evidence  that  impuL-ra  r«intribuinr\-  to  "'  mus- 
cular sense  "  pass  headward  aloiii;  the  s]hju;1  cord  and  in  their 
course  remain  for  the  most  part  uticrossed.  This  course  would 
in  so  far  agree  with  the  course  taken  by  the  intraspinal  continua- 
tions of  the  primary  afferent  neurones  which  form  the  long 
fibres  of  the  dorsal  columns.  These  arc  known  to  run  to  the 
bulb  without  transgressing  the  median  pfame  at  alL  In  addition 
to  this  uncrossed  tract  there  ia  another,  namely,  that  offered 
by  the  doiaal  cerebellar  tract,  a  tract  <>f  aeoondaiy  aeuBones 
comiected  through  the  grey  matter  of  the  vcsicnfair  cduran  of 
Clarke  with  primary  afferent  neurones  of  the  ipselateral  side. 
Either  or  both  of  these  uncrossed  tracts  may  be  the  path  taken 
by  the  impulses  suhscn,nnK  nmsrul.Tr  srr.sr,  .md  thrrc  is  exi>eri- 
mcntal  evi<lence  in  favo-.ir  of  surh  .i  posHiliili- y,  but  the  iiucstion 
Camiot  be  considered  as  liLlniit..  ly  :i:,_,v.\'rc<l  .it  ;)rcsent. 

Besides  the  paths  fullowed  by  headw.ird-ruiiniti^;  impulses 
the  spiii.U  coni  contains  paths  for  impulses  passing  along 
it  backwards  from  the  brain.  These  paths  lie  almost  entirely 
in  the  ventrolateral  columns  of  the  cord.  The  fibres  of 
which  they  arc  composed  cross  but  little  in  the  cord.  Their 
sources  are  various,  some  come  from  the  hind  brain  and  some 
from  the  nud  brain,  and  in  the  higher  ni«mni«i{«,  especially 
in  nan  and  hi  dn  anthropoid  apes,  a  htrge  tract  of  fibns  la  the 
kteial  oofamm  (the  croaaed  pyramidal  tract)  oomea  firom  the 
codex  of  the  ncopalUtun  of  the  fore  brain.  This  last  tract  is 


the  main  medium  by  which  impulses  initiated  by  electrical 
sliiiiiil  .Lion  of  the  motor  cortex  reach  the  moto-ncurones  oi  the 
coriJ  ai,d  through  them  inlluence  the  activity  of  the  .skeletal 
muscles,  C)f  the  fund  ion  ol  the  other  tracts  descendiiij;  irom 
the  br.iin  into  the  cord  little  is  knowT)  except  that  mediately  or 
immediately  liiey  excite  or  inhibit  the  spinal  molo-ncurones  by 
various  levels.  How  they  harmonize  one  with  another  in  their 
action  or  what  their  purpose  in  normal  life  may  be  is  at  present 
little  more  than  conjecture.  Such  terms,  thcrefoie,  aa  "  paths 
for  volition,"  &c,  arc  at  present  Vw  — ^— hi  their  faoris 
to  wanant  their  discw«eion  hem  (C.  &  &■) 

tfimU  a  name  nov  gjhrca  to  a  cioup  of  minerals,  of  which 
the  typical  monbcrii  a  nmgnninni  alnmliiato,  aMwctimes  used  as 
a  gem-stone,  to  wUch  the  term  "  spinel "  was  originally  restricted. 
The  name  comes  from  the  French  spindk  (diminuii\c  ol  l.at. 
spina),  |K'rhaps  suggested  by  the  sh.irji  angles  of  the  it>-.ta]b. 
-Ml  ijiiiiels  crvstallize  in  the  cubic  .>y>lLni_  u.-ually  in  octahcdra, 
and  oixvn  twinned  as  in  the  accompanying  ligure,  which 
is  a  form  so  characteristic  as  to  be 
called  the  "  spinel  twin."  The  hard- 
ness of  spinel  is  about  that  of  topaz 
{&)  and  its  specific  gravity  near  that 
of  diamond.  Professor  A.  fl.  Church 
gives  the  range  in  variously  coloured 
spinels  as  3-583  tO  3"7iS.  Pure  spinel 
is  cdourkss,  but  moat  vaikliea  are 
coloured,  no  doubt  in  many  caaea  with 
iron  and  probably  in  some  with  cim-  , 
mlum.  llie  deep  red  spinel  b  kndwn 
as  "  splnel-ruby,"  or  "  ruby-spinel,"  and  has  often  been  taken 
for  true  ruby,  from  which  it  is  distinguished,  however,  by 
being  singly  refracting  and  ihcrcfure  nut  dichroic,  as  well  as 
by  its  interior  hartlness  and  density.  The  "  balas  ruby  "  is  a 
rose-red  .spinel,  s;iid  to  derive  its  name  from  Balkh,  the 
capital  of  Badakshan  (Balaxia),  where  it  occurs  with  rubies, 
and  was  formerly  worked,  chielly  in  the  .Shighnan  valley,  in 
the  upper  Oxus  basin.  Rubicelle  is  a  apind  in  which  the  red 
colour  tends  to  orange,  whilst  in  •'""■*'mi  npliKl  it 
into  violet.  Stones  of  the  colouT  of  vinegpr  aR Called ' 
si>i:icl.  W  hen  the  colour  ii  Uue  the  mineni  b 
sapghize-apiMl,  and  when  onca  as  chlwo^pineL 

Tim  qfaafa  naad  B  jewdiy  an  found  mostly  is  L 
whcrek  howevor,  the  octahedral  fom  b  often  laeD  pteaervcd 
The  chief  localfttea  are  Ceykm,  Siam  and  Upper  Burma.  In 

all  these  localities  the  spineb  accompany  the  coloured  corun- 
dums,  and  their  close  association  with  true  rubies  led  l  avernier 
to  call  ijiincl  '"  the  mother  of  ndiy."  Formerly  there  was  much 
coiiiobion  between  the  two  niiiurals.  and  ptobably  many  stones 
desiribcd  as  monster  rubies  lucn  spinels.    The  great 

historic  "  ruby"  set  in  the  Maltese  cross  in  front  of  the  lmf>crial 
state  crown  of  England  is  really  a  .spinel.  This  fine  stone  was 
given  to  Edward  the  Black  Prince  by  Pcdra  tbo  Cruel,  king  of 
Castile,  on  the  victory  of  Najera  in  1367,  and  it  was  afterwaida 
worn  by  Henry  V.  at  the  battle  of  Agincourt,  when  it  narrowly 
esiapoi  destruction.  V.  Ball  described,  in  1894,  a  qiinel 
weighing  ink  carats,  engraved  with  a  Beiaiaa  TPmifirim, 
then  in  the  poaseasion  of  Lady  Ctitw. 

All  the  iftomorphous  minerals  known  as  the  Rroiip  of  spinc-Hlds, 
of  which  spinel  u  the  type,  crystallize  in  regular  octahedra  and 
have  a  compoattion  conforming  to  the  eeneral  formula  R"Ri"'0, 
( R"0-Ri"'Ot).  Ordinary  spinel  is  MgAkOt.  A  black  opaque  tpind 
in  \\hicb  Fe  partly  replaces  .Mg  \i  known  as  pleooaste  (vXioMlwfiM, 
ali,:iidant,  from  the  numlK-r  of  faces  on^  certain  cr>-ttals)  or 
cl  ylonite,  from  the  ijland  of  Ceylon,  but  sometimes  written  cry  l.initc. 
It  (Kcurs  in  gneiss,  ollcn  with  cordicrite.  and  i>  (uiinii  al^i  in  the 
ejecie»l  bUx-k»  of  Monte  Somtna,  \  e»uviuft.  Large  crj  ttals  come 
from  Warwick  and  Amity,  Orange  county.  New  York,  L.S.A.  The 
black  spinels  are  generally  green  or  brown  when  viewed  in  thin 
Mt'ii<ins  by  tnintnuttod  light.  In  some  cases  spinel  i«  evtdenily  a 
re-suit  of  contact  metamor^hinn,  whilst  in  other*  it  has  rr>  stallired 
out  of  a  molten  magma,  as  illustratrd  by  the  experiments  ol  J.  Moro- 
rewici.  A  chrome-spintl  with  the  formula  (.\Ig.Fr)  (Al.I'e.Cr)jO« 
is  named  picotite,  after  Picot  <le  la  revrrui>»-,  »lio  d<  rilx-d  it. 
PScotite  occurs  in  the  form  of  black  grains  and  cr\^t,il>  in  certain 
olivine  rocks  and  in  serpentine.    A  black  iron-spinel  (FcA>iO<). 
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feand  ni  tfae  granulites  of  Saxony  and  Bohemia,  is  known  as  hcr- 
crj-nitc  from  the  Hercynian  Fori-st.  A  zinc-»pincl  (ZnAljOj),  orrurring 
in  laliose  slate  near  Falun  in  Sweden,  is  named  gahnitc.  after  its 
discoverer  J.  ll.  tiahn;  wliilst  it  ha*  al»ti  titi  fi  tcrined  automolito 
from  (»r.  aiTounXot,  a  deserter,   in  allusion   tn  the  accurrcnce  uf 


zinc  in  a  mineral  where  it  was  unexpected.  I'lic  group  uf  xpinelliiU 
include*,  as  it»  exirrnu'  inembcn,  nagiietite  iF8'l'C|"'0|)  and 
chrotnttc  (FeCrtO.)  (q.t.).  (P.  W.  R.*) 

SranUlO  ARBTINO  (c  i330-<-.  1410),  Italian  painter,  the 
100  of  •  Floraittioe  named  Luca,  who  had  taken  refuge  in  Areaueo 
in  t3tO  irlwa  €idkd  wiUi  the  rest  of  the  Ghibclline  party,  was 
bcrn  «t  Anoo  about  1330.  ^ptoello  wu  a.  pupil  of  Jaoapo  di 
CkMotino,  ft  follower  of  Gbtto^  ftiul  bb  om  Uyk  «u  a  lort  of 
link  between  the  school  of  Giolto  and  that  of  Son.  la  the  early 
part  of  his  life  he  worked  in  Florence  as  an  aasisttnt  to  his  master 
Jacopo  while  painting  frescoes  in  the  church  of  the  Cartnine  and 
in  Sta  Maria  Novella.  Hclwit-n  1360  and  1384  he  was  occupied 
in  paittting  many  frescoes  in  ami  near  .\rez;so,  almost  all  of  which 
have  now  perished.  After  the  ,s;ick  of  Arczzo  in  1.584  Spinello 
ret  limed  to  I'lorence,  and  in  1387-1388  with  some  a.ssistants 
OOVeied  the  walls  and  vault  of  the  sacristy  of  S.  Miniato  near 
Florence  with  a  scries  of  frescoes,  the  chief  of  which  represent 
•oeMB  bom  the  life  of  St  Benedict.  These  still  exist,  tboagh  in 
ft  tftdly  lotored  conditiaa;  they  ue  vwy  Giotto-like  in  composi- 
tion, but  have  some  of  the  Siena  dcoonitivellCiillftnOeOf  OOlour. 
In  1391-1392  SpincUo  was  painting  sizfrcKoes,  which  still  remain 
on  the  south  wall  of  the  I'is4U.  C"anip<;i  Santo,  representing 
mirailes  of  St  I'otitus  and  St  EpheiUi.  l  or  llie.ie  he  received 
270  K"l'i  lli)rins.  .Among  his  later  works  the  chief  are  the  ven,' 
fine  series  of  frescoes  iKiinte<l  in  i4O7-i40vS  on  the  wall.^  ami 
vault  of  a  rh.i])el  in  the  niunicijial  huildin^.s  of  Siena;  these  al--.o 
have  suffered  much  from  rciiainling,  but  still  are  the  hnest  of 
Spincllo's  existing  ftcsooes.  Sixteen  of  these  represent  the  war 
of  Frederick  Barbarawft  ■gUatttben^uMicof  Venice.  SpiocUo 
died  at  Ateao  about  141a 

Sptnello'e  frescoes  are  all  strong  and  highly  decorative  irorks. 
drawn  with  much  spirit,  and  arc  very  nupcnor  in  style  to  his  panel 

fttures,  many  of  which  appear  to  be  mere  botlera  productions, 
e  academy  of  Florence  )x)«i«e!»es  a  panel  uf  the    Niadonna  and 


Saints,"  which  is  chiefly  intrn-stinc  for  its  i-itinatiirp — "  Hoc  opus 
pinxit  Spincllu.s  Luce  Ariti'i  L),  l..A-(  139! )."  The  ea^iel  picture-, 
which  are  to  In-  found  in  the  various  galleries  of  Europie  give  liule  «r 
no  notion  of  SpincUo's  power  as  a  painter. 

aPIMtr.  or  Snwicz  (Fr.  apiiutte  or  tpintUe;  Gcr.  Spiiutt; 
ItftL  spkuUa),  nam  ffrco  is  Eaglud  to  all  anaU  keyboaid 
instnimenu  irrespective  of  shape,  havinf  om  atdngto  a  note, 

plucked  by  means  of  a  quill  or  plectrum  of  leather.  The  earliest 
name  r<'<<)r<lc(l  for  this  instrument  i.s  davit ytnbalum,  which 
occurs  in  the  rules  of  the  Minnesingers  (1404I,  and  also  in  the 
IVundrrhurh  (1440),  a  MS.  presi-rved  in  the  f^rand-ducal  library 
at  Weimar.  This  is  enriched  with  pen  and  ink  sketches,  amongst 
which  is  a  series  of  musical  instruments  coni|)rising  a  clavi- 
eymbaltun,  not  represented  as  the  rectangular  instrument  figured 
Vlrdting  and  Ltiscinius,  but  harp-  or  wing-$ha|>cd  like  the 
hfter  and  monperfKC  iastnunent  aftenraids  known  as  baipsi- 
cbwd  ia  Bb^umI  (dftvedn,  davi^nbel). 

In  Italy  the  Hani  early  model  of  ipinet  ma  peDtagonal  or 
heptagonal,  and  was  generally  endosed  m  an  outer  case,  from 
whiih  it  was  taken  for  [lerformancc.  Some  of  the  o!i!(sl  rect- 
anRxdar  specimetis  inciely  contain  a  pentagonal  spinel,  ihc 
corners  nut  being  liiled  in.  In  the  16th  century  the  rectangular 
spine's  were  modelled  in  Italy  on  ihe  cassonc  01  %vcdding  colTers, 
and  the  keyboard,  until  the  middle  of  that  century,  stood  out 
from  the  case.  Rosso  of  Milan  being  the  lirst  to  rccinss  it.  Both 
foms  Veie  in  tl&c  in  Kngland  until  the  Restoration,  when  the 
or  wing  form  became  popular  in  England,  Hawanl, 
Ceene  ud  Thonns  HItdicock  being  the  most  cde- 
beated  Eai^  nftken*  at  the  endof  the  lytii  and  beginning 
of  the  i8th  century. 

The  mechanism  of  all  spinets,  virginals  and  harpsichords 
is  the  same  in  principle,  the  principal  variation  being  in  the 
number  of  strings  to  each  nou  and  the  manner  in  which  they 
'Sec  A.  J.  Hipkins.  Tkt  History  0/  the  PtatutJorU,  pp.  71-73 
(London,  1896). 


are  disposed  over  the  soundboard.    In  the  spinets  they  run 

par.ilK  l  iir  .il  .m  i  i"itii:-i-  annle  to  the  kfyijti-ard.  'I'iu-  ja',  k  rr?.ls 
on  the  hack  oi  [tie  key-lever,  and  works  through  a  mlauKuLir 
hole  cut  through  I  he  soundlxiard  as  the  ki:y  is  dt])res.s<  d.  The 
tjuill  or  plectrum  is  embedded  in  a  pivoted  tongue  near  the  top 
of  the  jack  in  such  a  manner  that  when  the  tongue  is  at  rest 
the  quill  protrudes  at  right  angles  just  under  the  string.  As  the 
jack  rises  the  quill  catches  the  string  and  twangs  it,  causing 
the  tongue,  kept  la  place  by  a  bristle  apdng.  to  fall  back  and 
thus  avoid  the  string  on  the  letucn  of  the  jai^.  A  Bttk  piece 
of  cloth  acting  as  a  damper  and  attached  to  the  jack  icsta  on 
the  string  whenever  the  key  letwoa  to  its  normal  poailion. 
For  the  history  of  the  spinet,  see  PUMOPOaTB.  ^  ^ 

SPOmOlO  (from  O.  Eng.  spitmam,  to  spin,  cf.  Ger.  spinntn, 
lic,  the  Teut.  root  is  sptn,  to  draw  out,  cf.  span,  spider), 
the  forming  of  threads  by  drawing  out  and  twisting  various 
fibres.  There  is  ample  evidence  of  the  great  antiquity  and  wide 
(lilTusion  of  the  art  of  s[iinning,  for  spinning  nccess.irily  precedes 
weaving  (</  r.)  whenever  short  fibrous  materials  have  to  l>e  made 
into  lhri  ;.i!>,  and  weaving  is  one  of  the  primal  and  most  univer- 
sal employments  of  mankind.  Either  remains  of  implements 
employed  in  spinning,  or  spun  threads,  are  found  wherever 
traces  of  prehistoric  man  make  their  appeaiaace.  The  simple 
spinning  apparatus  which  was  used  in  the  eaitieat  ages  continued 
to  be  used  by  civilised  rommnniiiBS  till  oompaiajtivi^  recent 
times,  and  it  may  therefore  be  said  that  no  art  which  has  been 
so  long  and  widely  practised  remained  so  unprogressive  as  that 
of  spinning.  On  the  other  hand,  since  about  the  middle  of 
ilie  I'^'.h  century,  when  liuman  ingenuity  bent  ils*lf  in  earnest 
to  improve  the  art,  there  have  not  been  developed  in  the  v,lio!e 
ran;;e  of  mechanical  industries  machines  of  (,'rcal<  r  \  ariel\-, 
delicacy  of  action,  and  manifold  prixluc  live  capacity  than  those 
now  in  use  for  spinning. 

The  primitive  tha>ad-making  implement  consisted  of  a  wooden 
spindle,  from  9  (o  15  in.  long,  wUdl  was  roundcfl  and  tapered 
at  both  extienaitlcs,  as  in  the  accompanying  figure.  Near  the 


Primitive  spindle. 


top  there  was  usually  a  notch  in  which  the  yam  wfts  caught 
while  tuidcrgoing  the  opcratioB  of  twisting,  and  lower  down  a 
whorl,  or  wharve,  composed  of  a  perforated  disk  of  clay,  ston^ 
wood,  or  other  material  was  secured  to  give  momentum  and 

steadiness  to  a  rotaiicK  s[)ini!Ii-.  I. on;.;  tit  ri  s  were  commonly 
attached  to  a  distatT  <if  wiH>ii,  which  was  held  tin<!cr  the  left  arm 
of  the  <)|ieraior,  but  short  librcs  were  spun  from  carded  rolls. 
After  attaching  some  twisted  fibres  to  the  spindle,  a  rotatory 
motion  was  given  to  the  latter  cither  by  rolling  it  by  hand 
against  one  thigh,  or  by  twirling  it  between  the  fingers  and 
thumb  of  the  right  hand,  after  which  the  hbres  were  drawn 
out  in  a  uniform  strand  by  both  hands  and  converted  into 
yam.  When  the  thread  was  of  suflicieat  itKBgtb,  the  spindle 
was  suspended  by  it  until  a  ftill  atietch  bad  been  drawn  and 
twisted,  after  which  that  portion  was  wound  upon  the  bo<ly 
of  the  spindle,  and  the  operation  continued  until  the  spindle 
w.is  idled.  The  quantity  thus  rolled  up  gives  the  name  to  a 
now  deCniile  measure  of  linen  yarn,  namely  "  the  spindle,  "' 
or  14,400  yards.  Simple  as  was  this  primitive  ajiijaratus,  a 
dexterous  spinner  could  produce  yarn  of  an  evenness,  strength 
and  <lelicacy  such  as  has  scarcely  been  exceeded  by  elaborate 
modern  appliances.  The  yams  f  r  ihc  gossamer-Uke  Dacca 
muslins  of  India  wen  ao  fine  that  i  lb  weigtit  of  eottan  una 
spun  intoftthieftd  neariy  ass  m.  long.  Thil  «aa  aoeanpllBhed 
wit  h  the  aid  of  a  bftnboo  spindle  not  mocb  Hg|Br  than  a  darning 
needle,  and  wUcb  was  lightly  weighted  with  a  pellet  of  clay. 
Since  such  a  tender  thread  could  t;ot  support  even  the  weight 
of  so  slight  a  spindle,  the  apparatus  was  rotated  upon  a  piece 
I  oi  boUow  ahelL  The  apindle  aa  here  deacribed  was,  ao  far  aa  it 
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known,  the  wle  iqipamtus  with  wtaich  yun  was  spun  until 
comparatively  recent  times. 

The  '■'■■"a**  IB  modem  ytw^^g  have  had  fot  thdr  object: 
(i)  the  ptoWding  of  mechanicil  tneans  to  wtate  the  spmdle, 
(9)  an  •UtORWlir  metho<1  of  draTK-ing  out  the  fibres,  and  (j) 
devices  for  working  a  latxc  gruup  of  spindles  together,  at  speeds 
before  unattainable. 

The  first  imiirovemcnt  consisted  in  cutting  a  ring  groove  in 
the  wharw,  mounting  the  spindle  horizontally  in  a  frame, 
and  p-i'^sing  .1  l)an<l  from  a  large  whcx-l  round  the  whar\'e.  A 
rotator\  motion  was  then  given  to  the  spindle  by  turning  the 
wheel  with  the  left  hand.  After  attaching  the  lilaments  to 
the  spindle  they  were  attenuated  with  the  right  hand,  and  when 
fully  twist«xi  the  thread  was  moved  to  form  a  right  angle  with 
the  spindle  and  coiled  upon  it.  Such  a  wheel  has  long  been 
known  in  India,  and  from  a  drawing  in  a  i4th-centuiy  manuscript 
in  the  British  Museum  it  is  obvious  that  it  was  not  unluiow'n, 
although  far  from  being  in  gmeral  use,  in  Europe  at  that  early 
date.  It  came  ultimately  to  be  known  in  England  as  the 
"bobbbigwhed,''udiims  in  cnr.stantawdmm  to  the  beginning 
of  the  iQth  century  for  sriimdng  coarse  and  fine  yarns.  But 
line  yams  received  two  spinnings;  the  first  consisted  in  drawing 
out  and  slightly  twisting  the  fibres  into  what  is  still  known 
as  a  rovitig,  and  b>  the  second  spiniu'ng  the  roving  was  fully 
attenuated  and  twisted.  In  153.1,  a  citizen  of  Brunswick  is 
said  to  have  cranked  the  axis  of  -.he  b^rge  whee!  .md  added  a 
treadle,  by  which  the  si>inncrwas  enabled  to  rotate  her  spindle 
with  one  fool  and  have  both  hands  free  to  manipulate  the  libres. 

It  is  not  possible  accurately  to  fix  the  dates  at  which  all 
improvements  in  spinning  appliances  were  made;  it  is  certain 
that  many  were  known  and  usctl  long  before  they  were  generally 
adopted.  Thus  the  flyer,  which  twists  yarn  before  winding  it 
iq^  a  bobbin,  is  shown  in  a  drawing  hy  Leonardo  da  Vinci, 
together  with  a  device  for  moviDg  the  boofam  up  and  down  the 
^faulle  to  as  to  effect  an  even  di^ributicn  of  the  yara.  Dtning 
the  i6th  century  a  machine  of  the  foregoing  type  was  widdy 
used,  and  came  to  be  known  as  the  Saxony  wheel.  It  changed 
spinning  from  an  intermittent  to  a  continuous  operation. 
The  spindle  had  af}ixe<l  upon  its  outer  end  a  wooflen  flyt  r, 
whose  forked  legs  were  fiu  enough  apart  to  ci\closi-  a  <loulile- 
flaugeil  si>ool.  an<l  at  short  intervals  bent  wires,  known  as  the 
heck,  were  ins<rlid  in  r.n  h  leg  for  the  purpose  of  guiding  the 
threai!  i  '.  <  iiiy  upon  the  .'^ikmiI.  This  s[kk)1  w.-ls  kxj.M-ly  threadc<l 
upon  the  spindle  and  one  of  its  llanges  was  groove<l  to  take  a 
dTi>ing  band  from  the  large  wheel,  hence  the  spindle  and  the 
spool  were  separately  driven,  but  the  former  at  a  higher  speed 
than  the  latter.  The  twteed  fihuncnts  were  drawn  thirugh 
an  eye  in  the  flyer,  led  along  one  of  its  legs,  and  made  fast  to 
the  spool.  By  openting  the  treadle  the  flyer  twisted  all  the 
fibres  about  a  oonunon  aib  onoe  for  each  revolution,  and  the 
apod  wound  up  the  length  thus  spun:  the  thread  being  slipped 
from  tooth  to  tooth  of  the  he^  at  regular  intervala  to  direct 
it  evenly  aams  the  spool.  During  the  r7th  century  a  second 
and  similar  spindle  and  flyer  were  added,  and  these  left  the 
spinner  free  to  manii)ulatc  one  thread  wnth  her  right,  and  another 
with  her  left  hand.  It  was  in  this  condition  that  the  most 
advanced  form  of  >arn-inaking  was  carried  on  until  a  great 
series  of  inventions  revolutioniieil  spinning,  and  laid  the 
foundations  of  the  f.irtory  system  which  now  prevails. 

The  remaining  ]>art  of  the  problem  which  hi\  before  inventors 
was  to  draw  out  masses  of  parallel  tibrous  matmal,  and  twist 
them  into  uniform  strands  by  mechanical  means.  The  first 
stage  in  the  evolution  of  mechanical  spinning  was  effected 
by  the  invention  of  Lewis  Paul,  of  Birmingham,  who  obtained 
a  patent  in  1738,  and  mho  waa  aaiiated  by  John  WyatL  The 
CBKDtiBl  icataiea  of  thla  hiveatioB  conaiated  in  paaiing  carded 
aliveia  between  pairs  of  paraUd  rallem,  each  surrmting  pair 
of  wbkh  moved  faster  than  the  preceding  pair,  to  attenuate 
the  sliver  to  the  required  extent.  From  Paul's  specification 
it  would  apiH-ar  that  he  attempted  to  turn  the  rollers  atmut 
their  horizontal  and  vertical  axes  sitnultancuusly.  in  order  to 
draw  out  the  fibres  and  twist  them  at  one  operation.   But  he 


also  mentions  a  plan  for  which  he  procured  a  patent  twenty 
years  later,  namely,  the  use  of  only  one  pair  of  rollers  worUag 
in  ooojunction  with  a  liohfain  whitih  drew  off  the  thread  laaler 
than  the  telkii  delhwed  the  sHvcr,  ami  eofled  the  thread  about 
ttaeK.  The  bobUn,  therefore,  attemmted,  twisted  and  wound 
the  material.  Ndther  plan  proved  a  commercial  success. 
Thomas  Highs,  of  Leigh,  and  others,  laboured  upon  the  problem, 
but  it  w.«  left  to  Richard  ,^rkwright,  a  b,irber,  of  Pres-ion 
and  Bolton,  to  achieve  wh.^l  his  predecessors  vainly  struggled 
for.  He  obtained  patnils.  in  1760  and  i77>,  for  .1  machine 
which  was  subsequently  ki-.iiuii  a;,  [lie  ,\ atcr-twist  frame  hy 
reason  of  water-power  being  appliecl  to  drive  it.  .-Vrkwright's 
first  machine  did  not  contain  any  really  new  feature,  for  it 
consisted  of  Paul's  drawing  rollers,  and  the  spindle,  6yei  and 
■pool  from  the  Saxony  wheel,  but  the  spindles  and  rollers  were 
grouped  in  sets  of  four.  Later  the  water-twist  frame  was 
changed  into  the  "  throstle  "  frame,  which  in  turn  has  almost 
ceased  to  boused.  In  1829  C.Danforth(i797-i876),  an  American 
•phmar,  faivented  a  dead  ifbuSk,  «n  the  lop  of  wMdi  hepfawed 
abolovcap  to  serve  aa  the  irfmUng  point,  and  hulde  the  09  he 
rotated  a  spool:  a  plan  stID  used  by  wonted  spinners.  In  rSiS 
Mr  Thorjie,  also  an  .American,  invented  the  ring  spinning  frame, 
whose  principal  feature  consisted  in  the  substitution  for  the 
tlyer  of  a  Hanged  annular  riii^,-.  and  a  light  C-sha|K-d  Iravi  llcr. 
By  means  of  the  traveller  a  threail  was  held  in  the  Ik-s;  iM»>ition 
for  winding  upon  a  spool,  fus  well  fis  p\it  under  ibe  nei  esiary 
tension.  Later  inventors  have  so  altered  the  <<)nsi ruction  <>f 
till-  tiiiK  '.raveller  and  spindle  that  a  speed  of  upwards  of  1 1,000 
revolutions  per  minute  can  now  be  attained.  This  represents 
the  highest  dcvdopment  of  cootinHeat  spinning. 

Whilst  endeavours  were  being  made  to  perfect  continuous 
spinning,  attention  was  also  directed  to  perfecting  the  inter- 
mittent pioceas  as  represented  by  the  bobUng  wheel.  Between 
the  years  1764  and  1767,  Jamea  Haigreavea,  of  StandUn, 
fawaaled  the  vfaudng  Jenqr,  hgr  the  aid  of  which  sixteen,  or 
man,  thteada  could  he  9pm  ahmtltaneously  by  one  person. 
An  the  spindles  were  placed  vertically  and  rotated  from  a  drum, 
but  the  ro\-ings  were  mounted  in  a  movable  carriage  and  passed 
between  a  .:l;!mp  tha'  iipeiini  and  .shut  like  a  parallel  ruler. 
.After  securely  clampiiig  the  rovings  and  a'tarhing  them  to  the 
spindles,  the  ciirriage  was  drawn  out  slowl)-  b\  oiu-  hand  and 
the  spindles  revolved  by  the  other.  I'he  roviugs  were  thus 
.stretched  to  the  proper  degree  of  tenuity,  and  sulluiently 
twisted.  This  was  followed  by  the  inward  run  of  the  carriage, 
when  the  stretch  of  spun  threads  was  wound  u[Kin  the  .spindles, 
and  the  operation  repeated,  Hargreaves  therefore  returned 
to  the  fiist  principles  of  spinning,  namely,  simultaneous 
drawing  and  twisting.  But  although  the  Jaaqy  gave  a  greatly 
increaaed  oolpnt,  it  ma  ill  ad^Mcd  far  fine  qjrinmng.  Doting 
the  years  1774  to  1779,  Samuel  Croanptaii,  of  Bolu»,,oomhtned, 
in  the  mule,  the  drawing  rollers  of  Paul  with  the  stretdring  of 
Baipaaves.  But  his  roOtn  did  Mt  fiiQy  attenuate  the  rovings 
before  twisting  them,  as  la  the  cue  with  continuous  spinning, 
neither  was  stretching  ak>ne  refiad  iqnm.  I'rom  its  introduction 
this  machine  was  able  to  spin  finer  and  more  el.a.stic  threads  than 
any  of  its  rivals,  but  for  a  time  the  preparation  of  suitable 
rovings  was  a  source  of  great  trouble.  Ibe  imti-.exiiate  ainse- 
queuce  01  the  decision  i>f  :he  i.onii  ol  Kuig's  Bench,  in  1785, 
to  throw  o]>cn  to  the  public  .Vrkwright  s  jiTeparatory  machinery, 
was  to  enormously  increase  the  uscfulne  .^  '>i  iKe  mule.  Since 
Crompton's  lime  a  host  of  inventors  have  laboured  to  render 
all  parts  of  the  mule  thoroughly  automatic;  this  has  led  to  many 
changes  and  additions,  but  none  of  its  essential  features  have 
been  discarded.  The  inventions  of  Paul,  Arkwright,  Haigreavea 
and  CRMnpton  are  at  the  foundations  of  all  modem  qntcnt 
of  qpinning;  detafls  regarding  than  an  fhwa  in  the  ardcteea 
CorTON-SWMHtWG  Machineky.  (T,  W.  F.) 

fflMNA,  AHBIUMB,  Marquis  at  usa  Bauasks  ( 1 560-1630). 
Spanish  general,  w.is  bom  in  Genoa  in  1560.  He  w.as  the  eldest 
son  of  Philip  Spinola.  marquis  of  .Sesto  and  Henafro,  and  his 
wife  I'olitcna.  daughter  of  the  prime  of  Salerno.  The  family 
of  Spinola  was  of  great  antiquity,  wealth  and  power  in  Genoa. 
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In  th«  i6th  ccntur)-  the  republic  was  practically  a  protected 
state  under  the  power  of  Spain,  the  GenocM  h&ng  the  bankers 
«i  the  nmuRhy  and  having  catin  cootral  of  iu  finaaco. 

fcftwM  in  Spain,  aad  «ae  of  Iha^,  Vttdmkk,  dbtie^fiUhed 
tdnaAl  greatly  as  a  loliBcr  in  Flanden.  The  eldest  brother 

remained  at  home  to  m;irr\  and  continue  the  family.  In  icoi 
he  was  married  to  Juautia  Bucciudonna.  dauRhlcr  ot  the  rount 
of  Galerrata.  The  houses  of  Spinola  and  Doria  were  riv.ilK  for 
authority  within  the  republic.  Ambnjse  Spinola  continuctl  the 
rivalr>"  with  the  count  of  Tursi,  then  the  chief  of  the  Dorias.  He 
was  not  successful,  and  ha'.-ing  lost  a  lawsuit  into  which  he  had 
entered  to  enforce  a  right  of  pre-emption  of  a  palace  belonging 
to  the  Salcrao  famiiy  wliidii  tlw  Doriaa  wiihed  to  fnuduae,  h« 
dedded  to  witlidfaw  iram  tlae  city  and  advance  tiie  fortUNa 
«f  hit  hDuaa  bgr  aanriqf  tim  ^paalih  amoaidqr  ia  Ftaadan.  In 
t6o3  be  and  Msbtotber  Frederidc  entered  faiM  a  cootnct  with 
the  Spanish  governinent — a  "  cnndotta  "  oQ  tlw  tid  Italian 
model.  It  was  a  speculaliou  on  wiiith  Spinola  ridced  the  whole 
of  the  jjttiit  fortune  of  his  hous*-.  Ambrose-  Spinola  undertook 
to  raise  0000  men  for  land  service,  and  Fretierick  to  form  a  squad- 
ron of  galleys  for  service  on  the  roast.  Several  of  Frederick's 
galleys  were  dcstroyctl  by  Engli&h  war-ships  on  his  way  up 
channd.  He  himself  was  slain  in  an  action  with  the  Dutch 
«B  the  24tli  of  May  1603.  AniiKMe  Spinola  maiched  ovcilaad  to 
naadecsin  1609  with  tin  imb  ha  bad  nned  at  bb  own  expense 
Oariatthe  first  montba  «f  Uaalagr  ia  Flanders  the  Spanish 
governtnent  played  with  acbemes  for  employing  him  on  an 
invasion  of  England,  which  canio  to  nothing  At  the  close  of 
the  year  he  returned  to  Italy  lor  more  men.  His  ai  tual  experi- 
ence as  a  soldier  did  not  begin  till  as  general,  ai.d  -.a  t  he  age  of 
thirty-four,  he  undertook  to  continue  the  siege  of  O-stcnd  on  the 
J 0th  of  -SepteinLicr  160^.  The  ruinous  remaina  of  the  place  fell 
into  his  hands  on  the  23nd  of  September  1604.  The  archduke 
Albert  and  the  infanta  Clara  Eugenia,  daughter  of  Philip  II., 
who  then  governed  Flanden  and  bad  act  tbeti  hearts  on 
taidng  OMend,  «cn  daQitead  Ui  anom,  and  it  mo  Urn  a 
kigb  reputation  anOQg  ih/t  agUhm  of  the  time.  On  the  close 
of  tbe  campaign  be  went  to  Spain  to  arrange  with  the  court, 
which  was  then  at  Valladolid.  for  the  continuance  of  the  war. 
.At  Valladolid  he  insisted  on  being  appointed  commander-in- 
chief  in  Flanders.  By  the  oth  of  .April  he  was  back  at  Brussels, 
and  entered  on  his  tirst  campaij»n.  The  wars  of  the  Low  Countries 
consisted  at  that  time  almost  wholly  of  sieges,  and  Spinola 
made  himself  famous  by  the  number  of  places  he  took  in  spite 
of  tbe  efforts  of  Maurice  of  Nassau  to  save  them.  In  1606  he 
again  went  to  Spain.  He  «aa  leooved  with  nmcb  outward 
bonaar,  and  antnitad  witb  a  vanr  aecBBl  miMon  to  secure 
tba  fOTCnunant  of  Fbuidiaa  in  caae  of  the  death  of  the  arch- 
duke or  Ms  wife,  bat  be  oindd  not  obtabi  the  grandeeship  which 
he  dcsire<l,  and  was  compelled  to  pledge  the  whole  of  his  fortune 
as  serurily  for  the  expenses  of  tlie  war  before  the  bankers  would 
advance  funds  to  the  Spajiib.!'.  gijvcrnnient.  .As  he  was  never 
repaid,  he  was  in  the  end  utterly  ruinc<l.  The  Spanish  gtnirn- 
ment  began  now  to  have  recourse  to  devices  for  keeping  him 
away  from  Spain.  Until  the  signing  of  the  twelve  years'  truce 
hi  1609  he  continued  to  command  in  the  field  with  gener.il 
Moceis.  After  it  was  signed  be  retained  his  post,  and  liadanwng 
other  duties  to  oooducl  the  asgBtiatiiiHi  with  HEanoe  when  the 
priaco  of  Condi  flad  to  FlaiidM  with  hk  wife  fia  aider  to  put 
her  beyond  tlie  reach  of  tbe  senile  admhathm  of  Henry  IV.  of 

France.  By  i6ti  Spinola'^  fm mrial  ruin  was  Lumplcle.  but 
be  obtained  the  desired  "  graiuleza."  In  1614  he  had  some 
share  in  the  operations  connected  with  the  settlement  of  Cleves 
and  Juliets.  On  the  outbreak  of  the  Thirty  Vcars'  War  he 
made  a  vigorous  campaign  in  the  lower  Palatinate  and  was 
rewarded  by  the  grade  of  captain-general  After  the  renewal 
of  the  war  with  Holland  in  1621  he  gaincii  the  most  renon-ned 
victoiy  of  his  career— tlie  ca|>ture  of  Breda  after  a  long  si«ge 
(Aug.  aS,  t6a4-Jiinie  s,  ifoj)  and  is  apitfe  of  the  moat 
•licmwua  eftntta  of  the  priaee  of  Orange  (FMcwk  Henry)  to 
aavo  iu  The  aanaidcr  of  Bieda  ia  the  sahjaetof  the  great 


picture  by  Velasquez,  known  as  "  Las  Lanzas  ";  tlw  portrait  of 
Spinola  is  from  memory. 

The  taUog  of  Breda  was  the  culminatioa  «f  S^rinola's  career. 
Utter  want  of  money  paralysed  tlie  Spanilh  government,  and 
the  new  favourite,  OUvares,  was  jealous  of  the  peiieral.  Spinola 
could  not  prevent  Frederick  Henr>-  of  Nassau  from  taking 
Croll,  a  good  sct-ofT  for  Breda.  In  January  1628  he  left  for 
Spain,  resolved  not  to  resume  the  command  in  Flanders  unless 
security  w:ls  given  him  for  the  support  of  his  army.  .\t  Madrid 
he  had  to  endure  much  insolence  from  Olivarcs.  who  endeavoured 
to  make  him  responsible  for  the  loss  of  GroU.  Spinola  was 
resolute  not  to  return  to  Flanders.  Meanwliile  the  ^waish 
government  added  a  war  over  tbe  aucoeirioin  to  the  dnd^  of 
Mantna  to  its  other  bmdais.  Spinola  was  i|ipainted  aa  pleni- 
potentiary and  genenL  He  fauided  at  Genoa  on  the  of 
September  1620.  In  Italy  he  was  pursued  by  the  enmity  of 
Olivarcs,  who  caustvl  him  to  be  deprived  of  his  [wwers  as  plcni- 
p<^itentiary.  Spin.iia's  health  broke  down,  and,  having  birn 
robl>ed  of  his  money,  grudged  the  compensation  he  a.sked  for 
his  children  and  disgraced  in  the  presence  of  the  enemy,  he 
died  on  the  25th  of  September  1630  at  the  siege  of  Caiale, 
muttering  the  words  "  honour "  and  "  rcputataoa."  The 
title  of  marquis  of  Lea  Balbaacs,  stiU  bocaa  Iqr  liii  miliailits 
tives  in  Spain,  was  all  that  Us  fsadljr  facatvcd  for  lbs  vast 
fortune  th^jr  ipent  hi  the  icrvioa  of  n%  m.  and  IV. 

Dm  a.  Rodi^uaa  Vnia  has  ndribhsd  a  bfacmphy  wdl  rappHcd 
with  ofigiaal  docuawnca  Awmmk  Spkul*.  pimar  mmput  it 
BottoM*  (Madrid,  1909).  (K  H.) 

SPINOLA.  CRISTOVAL  ROJAS  DB  (d.  1695),  Spanish  ecclesi- 
astic, was  general  of  the  Franciscan  order  in  Madrid.  He  went 
to  Vienna  as  conti-x'-ir  to  the  Spanish  wife  of  Leopold  I.,  and 
became  bishop  oi  \\  ienerisch-Neustadt  in  1685.  He  endea- 
voured to  rcKoncile  the  I'rutestant  churches  with  the  Roman 
Catholic,  and  at  a  conference  at  Hanover  in  168.)  presented  bis 
Regular  cirta  Ckristianorum  mmrilim  efdesiastkum  rrunionem. 
The  Hdmrtidt  theologians,  repfCBCBtcd  by  Gerhard  Molanus 
(i633-i7aa),  at  the  same  tine  put  forward  tlicir  MtAtAu 
redmmim  mttiomis.  The  discussions  were  approved  by  the 
pope  and  the  emperor,  but  had  no  popular  feeling  behind  thea, 
and  though  the  negotiations  were  rrm; ir.ni- 1  fur  ten  year% 
especially  between  Molanus  on  the  one  sale  ainl  ljo^suet  on  the 
other,  no  agreement  was  reached,  for  the  I'toieslants  could 
not  accept  the  Council  of  Trent  as  aulburiiativc  or  surrender 
tbe  matter  of  communion  under  hodi  spcdes.  SpflwlB  died  en 
the  iith  of  March  1645. 

SPINOZA.  BARUCH  (1632-1677).  or,  as  he  afterwards  signed 
himielf,  Benedict  de  SpioMa,  Dutch  philosopher,  was  bom 
at  ABHicidam  ea  tlie  a4th  ef  Novaaber  itfisa.  Kb  paienta 
belonged  to  the  community  «f  Jeiridi  iwiffawta  ftou  FoMugal 
and  Spain  who,  fleeing  from  Catholic  periecutiota  bi  the  Penin- 
,sula,  had  sought  refuge  in  '.he  ne.irly  emancipated  Netherlands. 
The  name,  variously  written  Ksjunoza.  De  Spinoza.  D'Espinoza 
:\vA  Dfspinoza,  probably  points  to  the  province  of  Leon  as  the 
previous  home  of  the  family;  there  are  no  fewer  than  five  town- 
ships so  called  in  the  neighbourhood  of  Burgos.  The  philo- 
sopher's grandfather  appears  to  have  been  the  recognised  iiead 
of  the  Jewish  comnuudlj  in  Amsterdam  in  i0^8,  and  hll  ihtbcr, 
Michael  Espinoaa,  was  repeatedly  warden  of  tbe  sjmagogue 
betwaeD  iflgo  aad  i6fa.  The  fitthar  ma  «  msidiant  hi  fair 
dKUBiataaoea.  Ha  wea  thiioe  married  and  had  ihc  children, 
aH  of  whom  predeceased  Mm  save  a  daughter  Rebekah,  bom  of 
the  first  marriage,  and  Raruch.  the  son  of  his  second  wife. 
Spinoza's  mother  die>i  in  i6,v'5  when  the  !>oy  w.xs  l)arely  six 
years  old,  and  his  father  in  1654  when  he  w,is  in  his  twenty- 
second  year.  Spinoza  received  his  first  tr.iining  under  the 
senior  rabbi,  Saul  Levi  Morteira,  and  Manasseh  ben  Israel, 
a  theological  writer  of  some  eminence  whose  works  show  con- 
siderable knowledge  of  philosophical  authors.  Under  these 
tcacheia  iie  iMcune  familiar  with  the  Talmud  and,  wliat  wsa 
pntoaUy  moie  uapailant  far  Ua  own  dewtopntt,  with  the 
phikMophioal  wii^^  of  Ibn  Baca  .and  MakiNHridin,  Levi  ban 
GerM»,  Haadai  Qmeu,  and  other  upwamtalliw  of  Jewish 
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medieval  thought,  who  aim  at  roml)ining  the  traditional 
thwlogy  with  ideas  got  from  Aristotle  and  his  Neoplatonic 
commentators.  Latin,  still  the  universal  language  of  learning, 
formed  no  part  of  Jewish  educatioii;  and  Spinoza,  after  learning 
the  dcflMUta  bam  a  German  master,  resorted  for  furtlwr  in- 
tUilCtion  to  a  pbysician  named  Franz  van  den  Emit,  who 
dwd'OUt  M  hioone  fay  taking  fnipilL  Van  den  Eade  vppoua 
to  hnv«  h«ai  dinlnctfy  a  man  of  pwti,  though  of » trnmHiat 
indiKPeet  and  ccntfc  dwncter.  He  was  oventnalbr  hofad 
in  Paris  as  a  coosphmtor  in  1674.  His  cwthtnhMiM  for  the 
natural  sciences  may  have  been  the  only  ground  for  the  reputa- 
tion he  had  acquired  of  instilling  atheistic  nDtions  into  the  minds 
of  his  pupil?  ,ilonp  with  thf  I-alin  which  hi-  t.-uight  them.  But 
it  is  quill-  possilili;  thai  his  scientific  s'.udics  had  bred  in  him, 
as  in  many  olher^  at  that  time,  a  inatLriidLstic,  or  at  least  a 
naturaiibtii.,  turn  of  mind;  iiideeil,  uc  siioidd  expect  as  much  in 
a  man  of  \"an  den  Kmle's  sonxwhat  rebellious  tempcr.imcnt. 
Wc  do  not  know  whether  his  inllucnce  was  brought  to  bear  in 
this  sense  upon  Spinoza;  but  it  has  been  suggested  that  the 
writings  of  Bruno,  whose  spirit  of  enthusiastic  naturalism  and 
fervid  revolt  against  the  Church  would  be  e^ecially  dear  to  a 
niD  of  Van  den  Eode'a  Iwiningii,  may  have  been  put  into  the 
fWpil'k  hand  hy  the  master.  Latin,  at  all  evenu.  Spinoza 
letiraed  to  use  with  conectncss,  freedom  and  loice,  though  his 
hngoige  docs  not,  of  ooune,  conform  to  cfawacal  canons. 

A  romance  has  woven  itadf  rouivd  Spinoza's  connexion  with 
Van  den  Ende's  household.  The  physirian  had  an  only  daughter, 
Clara  Maria  by  name,  who,  besides  being  jiroficient  in  music, 
understood  Latin,  it  is  said,  so  perfectly  that  she  w.is  .able  to 
tejirh  her  f.ithcr's  pupils  in  his  .^bsrnco.  Spinoza,  the  story 
gcx^.  fell  in  love  with  his  fair  instruc  tress;  but  a  fellow-student,  | 
called  Kerkering.  supplante<l  him  in  his  miilrc^i's  alTettiotis  ' 
by  the  help  of  a  valuable  necklace  of  pearls  which  he  presented  j 
to  the  young  lady.  Chronology-  unfortunately  forbids  us  to 
accei>t  this  little  episode  as  true.  Recent  investigation  has 
proved  that,  while  the  marriage  with  Kerkering,  or  rather 
Kerckkrink,  is  a  fact,  it  did  not  take  place  till  1671,  in  which 
year  the  brides  a*  VPcart  by  the  register,  was  twcnty<«even 
yean  of  age.  She  cannet,  therefore,  have  beco  more  than 
eleven,  or  twdwB  hi  ifis^jtiioyBiT  in  which  Spinoia  left  Amstei^ 
dun;  and  as  KeKkkrink  was  seven  years  younger  than  Spinoaa, 
tfacy  cannot  wcU  have  been  simultaneous  pupils  of  Van  den 
Ende^t  and  simultaneous  suitors  for  his  daughter's  hand.  But, 
though  the  details  of  the  ?tory  thus  fall  to  pieces,  it  is  still  pos- 
sible that  in  the  five  years  which  followed  his  retiirnief.t  from 
Amsterdam  Spinoza,  who  w.as  living  within  e.i.sy  (iist.mre  and 
paid  visits  to  the  city  from  lime  to  time,  may  have  ke|il  up  his 
connexion  with  Van  den  Ende,  and  that  the  attachment  may 
have  dated  from  this  later  r>eriod.  This  would  at  least  be  some 
explanation  for  the  existence  of  the  story;  for  Colerus  expressly 
says  that  Spinoza  "  often  confessed  that  he  meant  to  marry 
her."  Bui  there  is  no  mimtion  of  the  Van  den  Endcs  in  Spinoza's 
correspondence;  and  in  the  whole  tenor  of  his  life  and  character 
there  is  notlung  on  which  to  fasten  the  probability  of  a  romantic 
attadinient. 

The  mastery  of  Latb  whlA  he  aoquJied  fiton  Van  den  Ende 
opened  up  to  StMooia  the  whole  wodd  of  modem  phOoeophy 

and  science,  both  represented  at  that  time  by  the  writings  of 
Descartes.  He  read  him  grccflily,  says  Colerus.  and  afterwards 
often  declared  that  he  had  all  hi^  philosciphit  al  knowledge  from 
him.  The  impulse  towards  natural  .science  which  he  had  received 
from  Van  den  Ende  woulii  lie  strengthened  by  the  reading  of 
Descartes:  he  gave  over  divini^v,  ivc  .are  told,  to  devote  himself 
ci-lirrl\-  lo  thiM-  new  s!udic-s.  His  inward  break  with  Jewish 
orthodo.xy  datetl,  no  doubt,  further  back — from  his  acquaintance 
with  the  philosophical  thc-^jlugians  and  commentators  of  the 
middle  ages;  but  these  new  interests  combined  to  estrtrnge  him 
•tin  further  fmn  the  tnditioas  of  the  synagogue.  He  was 
sddomer  seen  at  its  sendees  soon  not  at  aU.  The  jealousy 
of  the  heeds  of  the  ^agogne  was  easily  roused.  An  attcnqtt 
seems  to  have  been  made  to  draw  from  him  Us  real  epinleaa 
OB  oertem  promfawBt  pohita  of  dhrini^.  Two  aooDed  tnaA 


endeavoured,  on  the  pica  of  doubts  of  their  own,  to  Ic-id  him  into 
a  tlieoloj^ical  discussion;  and.  scjme  of  Spinoi;i's  expressions 
being  repeated  to  the  Jewish  authorities,  be  was  summoned 
to  give  an  account  of  himself.  Amdous  to  retain  so  promising 
an  adherent,  and  probably  desirous  at  tlie  same  time  to  avoid 
public  scandal,  the  chiefs  uf  the  community  offered  him  a  yearly 
pension  of  1000  florina  if  he  wouM  outwaidiy  oooioim  aad 
aiipHur  now  and  then  hi  the  aynigngiiie.  But  mch  ddlbente 
hypooliy  WIS  abhoticot  to  Spfnon't  nature.  Threau  were 
equally  nnavaiUng,  end  acoeet&M^  on  the  syth  of  July  i6,i;6 
Spinosa  was  solemnly  cut  off  from  the  commonwealth  01  Isr.iel 
Tile  curses  pronounced  against  him  may  be  read  in  most  of  ihe 
biographies.  While  negotiations  were  still  pending,  he  l-.ad  been 
set  u[K)n  one  evening  by  a  fanatical  rutlian,  who  thought  to 
expcnlite  nutters  with  the  d.iggcr.  Warned  by  this  that 
.\msterdani  was  hardly  a  safe  place  of  residence  for  him  any 
long!  r  >[iiiii>.  ;i  h.id  already  left  the  city  before  the  sentence 
of  excommunication  was  proiior.nce<l.  He  did  not  go  far, 
but  took  up  his  abode  with  a  fru ml  v.ho  lived  some  miles  out 
on  the  Old  Church  road.  His  host  belonged  to  the  Coilegiants 
or  Rfaijnsburgers,  a  religious  society  which  had  sprung  up 
among  the  proscribed  Arminians  of  Holland.  The  (Nine  monti^ 
and  simple-minded  piety  of  this  oomaonity  leea  eai^  to  have 
attracted  S^uuNta^  and  to  have  won  hb  milie^ned  fopecL 
Seven!  of  ais  ftxndB  were  CoOegianta,  or  beloBfed  to  the 
similarly  minded  community  of  the  Moinonites,  in  which  the 
Collegian  is  were  afterward  s  merged.  In  this  quiet  retreat  Spinoza 
spent  nearly  five  years.  Fie  drew  up  a  protest  .igain'^t  rhe 
decree  of  excommunication,  IjuI  otherwistr  it  left  him  unmo\  td. 
From  this  time  forward  he  disusetl  his  Hebrew  name  of  Baruch, 
a<lopting  instead  the  Latin  equivalent.  Beiiedictus.  Like  every 
Jev,,  Sj.inoza  hari  lcarne<i  X  handicraft;  he  w,as  a  grir.der  of 
lenses  for  oi  ticai  instruments,  and  was  thus  enabled  to  cam 
an  income  s'jfTicient  for  his  modest  wants.  His  skill,  indeed, 
was  such  that  lenses  of  his  making  were  much  sought  after, 
and  tlMse  found  hi  his  cabinet  after  his  death  fetched  a  hi|h 
price.  It  was  aa  an  optician  that  he  was  first  brought  into 
connexion  with  Huygens  atid  Leibniu;  and  an  optical  Trealitt 
9H  the  RatMbtm,  written  by  him  and  long  mippnifitl  to  he  lost, 
waadbeovered  aad  reprinted  Iqr  Or  Van  Vlotenini86s.  Hewn 
also  fond  of  drawing  aa  aa  amweiaent  hi  his  leisure  hours; 
aad  Cofcraa  had  seen  a  sketch-book  full  of  such  drawings  repre- 
senting persons  of  Spinoza's  acquaintance,  one  of  tlwan  being 
a  likeness  of  himself  in  the  character  of  MasiinicUo. 

The  five  years  which  followed  the  excommunication  must 
have  been  devoieil  to  concentrated  thought  an<l  study.  Before 
their  conclusion  Spinoza  had  parted  company  from  Descartes, 
and  the  leading  fxjsitions  of  his  own  system  were  already  clearly 
determined  in  his  mind.  .-\  number  of  the  younger  men  in 
Amsterdam — many  of  them  students  of  medicine  or  mciiical 
practitioners — had  also  come  to  regard  him  as  their  inicllectual 
leader.  A  kind  of  jihilosophical  club  had  been  formed,  including 
among  its  members  Simon  do  Vrics,  John  Brcsscr,  Louis  Mc>'er, 
and  othen  who  anear  in  S|Mnota's  conerpondence.  Orii^naUly 
meetmg  hi  aO  ptoHfaility  for  man  thonM^naing  etudy  of  the 
Cartesian  phBooof^,  they  looked  natunlly  to  Spinosa  far 
guidance,  and  by  and  by  we  find  him  communicating  systematic 
drafts  of  his  own  views  to  the  little  band  of  friends  and  students. 
The  manuscript  was  read  aloud  and  discussed  at  their  meetings, 
and  any  points  remaining  obscjre  were  referred  to  Spinoz.^  for 
further  explanation,  .-^n  interesting  specimen  of  such  ditTicullics 
propounded  by  Simon  de  \  ries  and  resolved  by  Spinoza  in  accor- 
dance with  his  own  priticiples,  is  preserved  for  us  in  Spinoza's 
correspondence.  This  Simon  de  Vrics  was  a  youth  of  giiicrous 
impulses  and  of  much  promise.  Being  in  good  cdrcumstanccs. 
he  was  anxious  to  show  his  gratitude  to  Spinoea  by  a  gift  of 
}ooo  florins,  which  the  philoeoipher  half-jestingiy  excused  himself 
from  accepting.  De  Vrics  died  young,  and  would  fiin  have 
left  his  fortune  to  Spinosa;  but  tlie  latter  refused  to  stand  in 
the  way  of  his  brother,  tlte  natural  heir,  to  whom  the  property 
was  aoovdlngly  left,  with  the  condition  that  he  should  pay 
to  Spinoaa  an  amwity  aulBdent  far  hii  maint«Biwa  The  heir 
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oSered  to  fix  the  amount  at  500  florins,  hut  Spinoza  ac:ccpte<l 
only  300,  a  sum  which  was  regularly  paid  till  his  death.  The 
written  communications  ol  his  owu  docirine  referred  to  above 
belong  to  a  p&iod  after  Spinoza  had  removed  from  the  neigh- 
bourhood of  Amsterdam;  but  it  has  been  ooojecturcd  that  the 
Short  Treatise  on  Cod,  on  U<M,mtkb  WdUttHi,  which  n^rcscnts 
bis  tboughu  In  their  c&rlieet  eyebmntic  fann,  wm  kft  bgr  him 
w  «  pwting  legacy  to  tU»  graiip  of  fdeodi.-  It  m  tt  kwt 
mtakk,  •  nCmom  jn  SfSmmiit  int  kttor  to  Oldenburg, 
flat  waA  t  lyiUBMtic  caqioritioa  inerirtoiicoboloDe  Septcm- 
bcr  i66t.'  There  are  two  dialogitcs  somewhat  loosely  incorpor- 
ated with  the  work  which  probably  belong  to  a  still  earlier  period. 
The  short  ai)]n.iidiA,  in  w  hich  the  attempt  is  made  to  present 
the  clucf  poiriU  of  the  aTgumenl  in  geometrical  form,  is  a  fore- 
runner of  the  ElliUi,  and  Wiis  probably  written  somewhat  later 
than  the  rest  of  the  ImjoIc.  Thi!  term  "Nature"  is  put  more 
into  the  foreground  in  the  Treiilne,  a  jxjinl  whitli  might  be  urged 
as  evidence  of  Bruno's  iiUluencL — the  dialogues,  moreover, 
being  specially  concerned  to  establish  the  unity,  infinity  and  sdf- 
flwitainndnww  of  Natun*;  but  the  two  opposed  Cartesian 
MtiflmtM,  tJxNi(ht  uA  oitBHian,  and  the  abaolutely  infinite 
whtanca  lAcMa  attijlHiIek  thqr  aio— oafaataim  ooostltuted  by 
mfimtA  attiib«tc»-^«|wu  hm  aa  in  thft  Hm  kttw 

■otim— «i.  ndhitance— is  said  to  oeariMpond  «nct|y  to  "the 
MMnoa  of  fhe  only  glorious  and  btemd  God."  Tko  •arlier 
differs  from  the  later  exposition  in  allowing  an  objective  causal 
relation  between  thought  and  extension,  for  which  there  is 
substittitcil  in  the  FJhifs  the  idea  uf  a  thoroughgoing  parallelism. 
The  Short  1  rciitisc  is  ol  rnurh  interi-sl  to  the  student  of  Spinoza  i 
philosophical  development,  for  it  represents,  as  Maiiincau 
says,  "  the  first  landing  place  of  his  mind  in  its  indopenrient 
ail\.i:ne  "  Alilniiigh  the  systematic  framework  of  the  thought 
and  the  terminoiogj-  us«l  arc  lx>th  derived  from  the  Carlesiian 
pililosophy,  the  intellectual  milieu  of  the  time,  the  early  work 
enables  us,  better  than  the  ElMics  to  realise  that  the  inspiration 
■id  start  ing-point  of  his  thinJring  is  to  be  found  in  the  religiaus 
ipocnlfttioia  of  his  Jewish  predeoeasors.  The  histories  of  philo- 
•ophy  amy  quii«  conactly  dsscribe  his  theory  as  the  IqgiGal 
devdopmcBt  of  Descarlea'k  doctrinea  of  tbo  one  Infinito  and 
the  two  fiaite  substaiice^  bvt  SpiiMia  Uaudf  wm  HMW  • 
Caitcsiaa.  He  brought  his  ptatbalwi  «d  Ml  datwniinhm  ^th 
him  to  the  study  of  Descartes  ton  the  mystkal  theolQgians  of 
his  race. 

Early  in  1661  Spinoza's  host  removed  to  Rhijnsburg  near 
Leiden,  the  hciulquartors  of  the  Collcgiant  brotherhood,  and 
Spinoza  removed  with  him.  Tlie  hou^ie  where  they  lived  at 
Rhijnsbarg  is  still  staiiduig.  atul  the  n  aii  Ueitrs  the  name  of 
Spinoza  Lane.  \'er>'  soon  after  his  settlement  in  his  new  quar- 
ters he  W.1S  sought  out  by  Henry  Oldenburg,  the  iirnt  secretary 
of  the  Royal  Society.*    Oldenburg  became  Spinoza's  most 

>  VhriouB  marmKript  copies  were  apparently  made  of  the  treatise 

In  queilinn,  but  it  was  not  printed,  and  dropped  entirely  out  of 
knowledge  till  1)^52,  when  Edward  Bohnier  of  Halle  lighted  upon 
an  abstract  of  it  attached  to  a  copy  of  Colerus's  Li/r,  and  shortly 
afterwanls  upon  a  Dutch  MS.  purporting  to  be  a  translation  of  the 
treatise  from  the  iMin  original.  This  was  published  in  I86a  by 
Van  \loten  with  a  retrandation  into  l.atin.  Since  then  a  superior 
Dutch  translation  has  been  diK:overc<l,  which  has  been  edited  by 
Profe^vsor  Srhaarsi  hniidt  and  translated  into  nerman.  .\notber 
German  version  with  introdiictinn  and  n'Mes  has  tx-en  puhlishi  r|  by 
Sigwart  baaed  on  a  comparison  of  the  two  Dutch  MSS.  A  scholarly 
EnKlifth  tunatatwe  wbUSa^  oipdpped  was  pnbliibed  by  A.  Wdf  in 
1910. 

*  The  fact  tint  Splnoia  nowliere  mentions  Bruno  would  not  imply, 
according  to  the  iKerary  habits  of  those  days,  that  he  was  not 
aoqoainted  with  his  spw-ulations  and  even  indebted  to  thrni.  There 
is  no  mention,  l<ir  example,  of  Hobbes  throu^ouC  Spinoz-i's  pKiliiical 
writing,  and  only  one  casual  reference  to  him  in  a  letter,  although 
the  obligation  of  the  Dutch  to  the  English  thinker  lies  on  the  surface. 
Accofdingly,  full  weight  must  be  allow«'<l  to  the  internal  evidence 
brought  Torward  by  Sigwart,  .'\vemarius  and  others  tO  pcove 
Spinoza's  acquaintance  with  Bruno's  writings.  But  €bt  point 
nmains  Ignite  doubifid  and  ih  in  any  case  of  little  importance. 

"lleinrich  Oldenburg  iV-  i6i6-i'i7Hi  «as  a  native  of  Bremen, 
but  hart  settled  in  England  in  the  time  iif  the  commonwealth. 
Though  hardly  a  scientific  man  himself,  he  had  a  genuine  interest  in 
KiMoe,  and  must  have  posstwcd  social  gifts.  He  was  the  friend  of 


regular  corritsix)ndent — a  third  of  the  letters  preserved  to  us  ;irc 
to  or  from  him;  and  it  ap]>cars  from  his  lirsl  letter  that  their 
talk  on  this  occasion  was  "  on  God,  oa  iiihnite  extension  and 
thought,  on  the  difference  and  the  agreement  of  these  attri- 
butes, on  the  nature  of  the  union  of  the  human  sou]  with 
the  body,  as  well  11&  concerning  the  |fiBCjple^  of  IIk:  CarlcsiaB 

And.  £aoDiuan  p*''i"T"phifi> "  Spinwa  nnsti  thenfoiOt  hawa 
unbosomed  Unudf  pntty  frady 'to  .Ida  vkktar  on  the  -maia 
points  of  his  system.  Oldenburg,  howewt,  WU  a  BHtt  Of  HO 
speculative  capacity,  and,  to  judge  ftoltt  Ua  WibaeqUMt  cono- 
Bfiondcncc,  must  have  quite  failed  to  grasp  the  real  Import 
and  scope  of  the  thoughts  communicated  to  him.  From  one 
of  Oldenburg's  early  kttc—.  kv  Icani  tliai  the  treatise  De 
itUeUeflus  cmoidiitwnf  w.-ts  prDtubly  .Spinoza's  first  occupation 
at  Rhijnsburg.  The  nature  of  the  work  als<j  b«irs  out  the 
supposition  '-hat  it  was  first  undertaken.  It  is.  in  a  manner, 
Spinoza's  "  organon  " — the  doctrine  of  me: hod  which  he 
would  substitute  for  the  corresponding  <icH:triiies  of  Bacon 
and  DeScartci  aa  alone  consonant  with  the  thoughts  which 
were  abating  tbemaeivcs  or  had  shap<-d  themselves  in  his 
miodt  It  h  a  theocy  of  phikaophical  truth  and  error,  involving 
•a  aoBBvat  of  the  coone  of  philoaophical  inquiiy  and  of  the 
aupraaia  object  «l  koowledgBi  It  wia  apiiaicDtty  iatended  fay 
the  autlMC  ai  an  aaafytiod  faUndoction  to  tlw  oonstrudiM 
cxpositkn  ei  Us  system,  which  be  praaently  essayed  In  tbe 
Etkies.  But  he  must  hiive  found  as  he  proceeded  that  tbe 
two  treatises  would  cover  to  a  large  extent  the  same  ground, 
the  account  of  the  true  method  merging  almost  inevitably  in  a 
st.'ilement  of  the  truth  reached  by  its  means.  The  Imprvvmcnt 
of  the  I-' nJt-rsuiKr'hi:;  v,  u_s  thiTefore  put  aside  ijr-n[nshefl,  at:d 
was  hrsl  l)ublislicd  in  the  ('fifH  ptisliiumt!.  .Spin,;,,,;!  if.caiiwhile 
concentrated  his  attention  u["':;  1:1c  I'-ll.ii.' .  ainl  wc  learn  fri>m 
the  corresi>ondence  with  his  .\m.slerdam  friends  that  a  consider- 
able part  of  book  i.  had  been  communicated  to  the  philosophical 
club  there  before  Februao'  i66j.  It  formed  his  main  occupat  ion 
for  two  or  three  years  after  this  date.  Though  thus  givK  g  his 
friends  freely  of  his  beat,  Spiaoia  did  Dot  cast  his  thoughts 
broadcast  upon  any  stril.  Be  bad  a  poptt  living  with  him  at 
Kbijnabuii  whose  chancier  aaoned  to  him  lacking  ia  aolidity 
and  disoetioB.  Una  pupil  (probably  Albert  Bui^  wboaftcf^ 
wards  joined  the  Church  of  Rome  and  penned  a  foolishly  insolent 
epistle  to  his  formcn'  teacher)  was  the  occasion  of  Spinoza's 
first  publication — the  only  publication  inik-ed  -.vhich  his  name 
was  iittachetl.  Not  deeming  it  prudent  to  initiate  the  young  man 
ml  '  his  (  wn  system,  he  t<X)k  for  a  textbook  the  secord  .and  third 
parts  of  r>cscartrs's  Principlrs,  which  deal  in  the  main  with 
natural  ph:kiso[iliy.  \t,  he  proceeded  he  put  Dcscartcs's  matter 
in  his  own  language  and  cast  the  whole  argument  into  a  geometric 
form.  .Xt  the  request  of  his  friends  he  devoted  a  fortnight 
to  applying  the  same  method  to  the  first  or  metaph>-sical  part 
of  Dcscartcila  pUlosophy,  and  the  sketch  was  published  in 
1663,  with  an  appendix  entitled  Cogitata  metapkytica,  still 
written  from  a  Cartesian  standpoint  (defending,  for  example, 
thefieedom  of  tbe  erill),  but  oontaiaing  hints  of  biaown  doctrine 
Tbo  book  was  xevised  by  Meyer  for  publication  and  furnished 
by  him,  at  %tooaa1l  MIHest,  with  a  preface  in  wUcfa  it  ■ 
expressly  stated  that  tbe  author  speaks  throughout  notia  fail 
own  person  but  simply  as  the  cxxxmcnt  of  Descarteii  A 
Dutch  translation  api>eared  in  the  following  year.* 

In  1663  Spinoza  removed  from  Rhijnsburg  to  \"oorljurg.  a 
suburban  village  about  3  m.  from  the  Hague.  His  reputa- 
tio:i  liaii  continued  to  spread.  From  Rhijnsburg  he  had  (jaid 
frequent  visit.s  to  the  Hague,  and  it  was  probably  the  desire 

Boyle,  and  acquainted  with  most  of  the  leaders  of  science  in  England 
as  well  as  with  many  on  the^Contincnt.  He  delighted  to  keep  him- 
self in  this  way  au  courant  with  the  latest  developments,  and  lost  no 
opportunity  of  ei<tablishing  nlattaas  with  men  of  scientific  leputa- 
tion.  It  was  probably  at  the  saggsstlna  ef  Hoygens  tbst  he  bent 

hi'  steps  towards  Spinoza's  lodging. 

'Tic  mle  i>f  the  l..itin  nri^iii.d  x\in—Rmati  (Us  Cartes  priiu:i- 
piorum  phxloiophtae  pan  i.  ei  ii.  mart  giomtlrico  demomlralat  btr 
Bentdietum  dt  Spmtn  AmtkMammmim,  JUanmmt  tfaidtm 
coplala  milapkytica. 


Digitized  by  Google 


690 


SPINOZA 


to  be  within  reach  of  some  of  the  friends  he  had  made  in  these 
visits — among  others  the  De  Witts  —that  i)romptcd  his  cliaiiged 
reaici«nce.  He  had  works  in  hand,  moreover,  which  he  wished 
in  due  time  to  pubh'sh ;  and  in  that  connexion  the  friendly  p«tron- 
ige  of  the  De  Witts  might  be  of  essential  service  to  him. 
Tbefittt  years  at  Voorburg  continued  to  be  occupied  Ijy  the  com- 
podtioo  of  the  Elhks,  which  was  probably  finished,  however, 
by  the  summer  of  1M5.  A  journey  made  to  Amsterdam  in 
that  ynr  b  coajectuicd  to  bave  had  lefeKoce  to  its  publication. 
Bnt,  liBdinK  that  ft  would  be  impoMibl«-to  keep  the  authonMp 
Mcnt.  owing  to  the  numeroua  haada  tfarau^  which  parts  of  the 
boolE  had  already  passed,  Spinosa  deteradned  to  keep  his  manu- 
script in  his  desk  for  the  present.  In  Sq>tember  1665  we  find 
Oldenburg  twitting  him  with  ha\nng  turned  from  philosophy 
to  theology  and  busying  himself  with  an^i-ls.  [iri  jiliciy  and 
miracles.  This  is  the  first  reference  to  the  I'racttitHS  thcologica- 
potiticus,  which  fornu-<i  his  thief  occupation  for  the  next  four 
years.  The  aim  of  this  treatise  may  be  Iwst  understood  from 
the  full  title  with  which  it  w;is  furnishc<i— 7"raf/u/uj  Iheolo^ico- 
polUutts,  continens  diiserUUionet  attquol,  quibus  osUnditur 
libfrtatem  pkitosophandi  turn  tmUmm  MM  pkUOe  el  reipMUae 
pact  posse  concedi  ttd  eattdtm  nisi  cum  pact  nipMicae  ipsaque 
pietalc  iMi  itoH  pnst.  It  h,  in  fact,  an  eloquently  reasoned 
defence  of  libeity  «t  tlwught  and  speech  in  qieculadve  nutten. 
The  entenial  ade  of  idigioB— ila  ritaa  and  obaeraiMH-^att 
of  iMocaiity  benbject  to  a  certain  oontfol  OB  the  part  of  tbe  state, 
whoa*  burineea  it  ia  to  aee  to  tbe  preaervation  of  decency  and 
Older.  But,  with  audi  obvious  exceptions,  Spinoia  daim  com- 
plete freedom  of  expression  for  thought  and  belief;  and  he  claims 
it  in  thf  interests  .alike  of  true  piety  and  of  the  state  itself.  The 
thcsi.-i  is  less  interesting  to  a  modem  reader — berau.se  now  gener- 
ally acknowledged — than  the  argument  by  whicli  i'  is  >ut'i>orted. 
Spinoza's  position  is  based  upon  the  thoroughgoing  distinction 
drawn  in  the  hook  hci-.vcen  philostiphy.  which  has  to  do  with 
knowledge  and  opinion,  and  theology-,  or,  as  wc  should  now  say, 
religion,  which  has  to  do  exclusively  with  obedience  and  conduct. 
Tbeaegiaof  rdigion,  therefore,  cannot  be  employed  to  cover  with 
Ita  authority  any  speculative  doctrine;  nor,  on  the  other  hand, 
can  any  speculative  or  scientific  investigation  be  regarded  as 
putting  religion  in  jeopardy.  Spinosa  undertalcea  to  prov^  his 
case  by  the  instance  of  the  Hebww  Script  tires.  Scrqituic  deals, 
be  mafaitaint,  in  none  but  tbe  Amplest  precepts,  nor  does 
It  aim  «t  waertUnf  btsmd  the  obedient  mind;  it  tdk  nought 
of  the  dhdne  nature  but  what  men  may  profitably  apply  to  their 
lives.  The  greater  part  of  the  treatise  is  devoted  to  working 
out  this  line  of  thought ;  and  in  so  doing  Spinoza  consistently 
applies  to  the  interpretation  of  the  Old  Testament  those  canons 
of  historical  exegesis  which  are  often  regarded  as  of  compara- 
tively recent  growrli.  Ihe  treatise  thus  constitutes  the  first 
document  in  the  modern  s^  imrf  of  Biblical  criticism.  It  was 
published  in  1670,  anonyniousK  .  jirinlcr  and  place  of  publication 
being  likewise  disguised  {Hamburgi  apud  Heinricum  KUnraht). 
The  storm  of  opposition  which  it  encountered  showed  that  these 
precautkoa  were  not  out  of  place.  It  was  synodicaQy  ooadenoed 
along  with  HobheaV  LuiaUutn  and  other  books  M  mtf  M  April 
1671,  and  was  cenHquandy  uteidictad  fagr  the  itatea  nnenl 
of  HbOand  in  1674;  heiBM  hing  it  ma  aka  phoed  on  the  Mils 
by  the  CatboUc  autboritiea.  BMtfalt  it  was  widely  read  appears 
jCmn  its  frequent  vriMne  with  fdw  title-pages,  lepresenting 
k  now  as  an  hiatoifcal  work  and  a^dn  as  a  medical  treatise. 
GaiMiwersialists  alio  crowded  into  the  lists  against  it.  A 
tfamlation  into  Dutch  appears  to  have  been  proposed;  hut 
Spinoza,  who  foresaw  thai  such  a  stej)  would  only  inrrc.isc 
the  commotion  which  was  so  distasteful  to  him,  steadily  set 
his  face  .^gainst  it    No  Dutch  translation  appeareti  till  i6o^. 

The  s;um'  yr. ir  in  which  the  Trackitm  w.is  ;iulili:;lii-'l  Spinoza 
removed  iiom  his  suburban  lodging  at  X'twrburg  into  the 
Hague  itself.  He  took  rooms  first  on  the  Veerkay  with  the 
widow  Van  de  Vclde,  who  in  her  youth  had  assistc<l  Grotius  to 
(•cape  from  his  captivity  at  Loewenstetn.  This  was  the 
house  afterwards  ocoqiied  by  Colcnis,  tbe  woctby  Lutheran 
ndnistar  who  became  SptaMia^  Uocnpher.  But  the  widow 


insisted  on  lniari!inK  her  lodger,  and  Spinoz.i  t>resent]y  found 
the  expens).-  too  ^;reat  for  his  slender  pu:si-.  He  accordingly 
removed  to  a  house  on  the  Pavelioen  Gratht  near  at  hand, 
occupies!  by  a  painter  called  Van  der  Spijck.  Here  he  spent  the 
remaining  years  of  his  life  in  the  frugal  independence  which 
he  prized.  Colerus  gives  particulars  which  enable  us  to  realize 
the  almost  incredible  simplicity  and  economy  of  his  mode  ct 
life.  He  would  say  eometimes  to  the  people  of  the  bouse  that 
he  was  like  the  serpent  which  fonns  a  ctrde  with  its  tailln  Its 
numth,  meaning  thereby  that  he  bad  BOtUng  kit  at  the  yinrli 
end.  His  friends  came  to  visit  him  in  Us  lodgings,  as  weH  as 
otbets  attracted  by  his  reputation— Leibnits  among  the  net — 
and  were  courteously  entertained,  but  Spinoza  preferred  not 
to  accept  their  offers  of  hospitality.  He  .spent  the  greater 
part  of  his  time  quietly  in  his  own  chamber,  often  having  his 
meals  brought  there  and  sometimes  not  leaving  it  for  two  or 
three  days  together  when  absorbed  in  hi^  studies.  On  one 
occasion  he  did  not  leave  the  house  for  three  mon;h5.  "  \\  hen 
he  happened  to  be  tired  by  having  applied  himself  too  much 
to  his  philosophical  meditations,  he  would  go  downstairs  to 
refresh  himself,  .and  discoursed  with  the  Van  der  Spijds  ahoot 
anything  thai  might  afford  matter  for  an  ordinary  conversation, 
and  even  about  trifles.  He  also  took  pleasure  in  smoking  a 
pipe  of  tobacco;  or,  when  he  had  a  mind  to  divert  himself 
•omewhat  hmger,  be  kmked  for  some  qpiden  and  mndt  than 
fight  together,  or  be  threw  some  dies  Into  the  cobweb,  and  wrns 
so  wdl  picaaed  with  the  mult  of  that  battle  that  he  would 
sometimes  break  into  laughter  "  (Colerus).  He  also  conversed 
at  times  on  more  serious  topics  wHth  the  simple  people  with 
whom  he  lodgc<l,  often,  for  examj)Ie,  talking  over  the  sermon 
with  them  when  they  came  from  church.  He  occasionally 
went  himself  to  hear  the  Lutheran  pastor  preach — the  pre- 
decessor of  Colerus— and  would  advise  the  Van  der  J>pijcks  not 
to  miss  any  sermon  of  so  excellent  a  preacher.  The  children, 
too,  he  put  in  mind  of  going  often  to  church,  and  taught  them 
to  be  obedient  and  dutiful  to  their  parents.  Une  day  his  land- 
lady, who  may  have  heard  strange  stories  of  her  solitary  lodger, 
came  to  him  in  some  trouble  to  ask  him  whether  he  bdieved 
she  could  be  saved  in  the  rdigioo  she  profcaaed.  "  Your  religion 
is  a  good  one,"  said  Spinosa;  "  you  need  not  look  for  another, 
nor  doubt  that  you  will  beavved  in  it,  provided  that,  while  yon 
apply  youneK  to  piety,  yon  Uve  at  tlw  same  time  a  peiceabfc 
and  qidet  Via."  Only  once^  It  ia  noocded.  dU  Spinonli  admfas 
able  sdf-oontrol  give  way,  and  that  was  when  he  reedved  tbe 
news  of  the  murder  of  the  De  Witts  by  a  frantic  mob  in  the 
streets  of  the  Hague.  It  was  in  the  year  1672.  when  the  sudden 
invasion  of  the  Low  Countries  by  Louis  XIV.  raised  an  irresis- 
tible clamour  lor  a  militar\-  le-ader  and  overthrew  the  republican 
constitution  for  which  the  De  Witts  had  struggled.  John  De  Witt 
h.ad  been  .Spinoza's  friend,  and  had  bc-stowed  a  sm.all  pension 
upon  him;  he  had  Spinoza's  fuU  sympathy  in  his  political  aims. 
On  receiving  the  news  of  the  brutal  murder  of  the  two  brothers, 
Spinoza  burst  into  tears,  and  his  indignation  was  so  roused  that 
he  wss  bent  upon  publicly  denouncing  the  crime  upon  the  spot 
when  It  had  been  committed.  But  the  timdy  caution  of  his 
iMMt  pi«»ntod  his  ianmig  iorth  to  ataaoat  cevudn  death.  Mot 
long  after  Spuon  wna  hhnieff  Indnnger  from  An  moiv  In 
oouequence  of  a  visit  udddl  he  paid  to  the  Freodi  camp.  He 
bad  been  in  coweepoudence  with  one  Colond  Stoupe,  a  Swiea 
theologian  and  solcUcr,  then  aerving  with  the  prince  of  Condi, 
the  commander  of  the  French  army  at  Utrecht.  From  him 
Spiroza  received  a  communication  enclosing  :i  p.-:vspi'rt  from 
the  French  commander,  who  wLshcd  to  make  his  aci)uaintancc 
and  promised  him  a  pension  from  the  French  king  at  the  easy 
price  of  a  dedication  to  his  majesty.  Spinoza  went  to  Ctrecht, 
but  returned  without  .seeing  Conde,  who  h,.;!  in  -  hv  meantime 
been  called  elsewhere;  the  pension  he  civilly  declinctl.  There 
may  have  been  nothing  more  in  the  visit  than  is  contained  in 
this  narrative;  but  on  his  return  Spinoza  found  that  the  popu- 
lace of  the  Hague  regatdad  Um  as  no  better  than  a  spy.  The 
town  was  full  of  aogiy  nratmwa,  and  the  landlord  ieared  that 
the  nob  would  atotmUahonat  and  dngSpjoDiaout.  SpinoM 
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quieted  his  fears  as  well  as  he  could,  assuring  him  that  as  soon 
as  the  crowd  made  any  threatening  movement  he  would  go  out 
to  meet  thera,  "  though  they  should  serve  me  as  they  did  the 
poor  De  Witts.  I  am  a  good  republican  and  have  never  had 
■aj  aba  but  the  ligiiiotir  and  welfare  of  the  state."  Han>iiy 
the  dnfV  pnud  oB  without  calling  for  such  an  ordeal. 

Id  167$  Slpinoaa  ncdved  an  iaviutiaii  fmni  the  elector 
palatfne  to  quit  hts  ittiieiBeBt  and  become  profoMr  of  |di9o- 
sophy  in  the  univi-piily  of  Heidelberg.  The  offer  was  couched 
in  flattering  terms,  and  conveyai  an  express  assurance  of  "  the 
largest  freedom  of  sjM'crh  in  phiiosojjhy.  whiih  ihi-  prinn-  is 
confident  that  yovi  will  not  misuse  to  disturh  ihc  cstahlishcd 
religion."  But  Spinoza's  experience  of  theoloKicnl  sensitiveness 
led  him  to  doubt  the  possibility  of  keeping  on  friendly  terms 
with  the  established  religion,  if  he  were  placed  in  a  public  capa- 
dty.  Moreover,  he  was  not  strong;  be  had  had  no  experience 
of  public  teacMug;  and  he  foresaw  that  the  duties  of  a  chair 
wodd  put  Mt  end  to  prtvMe  leseaidi.  for  all  these  leaeom  he 
coorteoudy  decfined  the  oiflcr  made  to  him.  Hieie  is  little 
more  to  tell  of  his  life  of  solitary  meditation.  In  1675  we 
learn  from  his  rorrrspondence  that  he  entertained  the  idea  of 
publishing  the  Ffki,s,  and  made  a  journey  to  Amsterdam  to 
arrange  tiialiers  with  the  printer.  "  Mxn,  whilst  I  w.-is  busy  with 
this,"  he  writes,  "  the  report  was  spread  everywhere  that  a 
certain  book  of  mine  was  in  the  press,  wherein  I  endeavoured  to 
ahmr  that  there no  God;  and  this  report  found  credence  with 
manjr.  Whnnipon  certain  theologians  (themadves  perhaps  the 
■utiion  of  it)  took  oocajioB  to  eomfUta  of  me  to  the  prince  and 
the  nagiitrates;  moreover,  the  etiqild  Ceftesians,  because  they 
are  comraonly  supposed  to  side  trith  me,  desiring  to  free  them- 
selves from  that  suspicion,  were  diligent  without  ceasing  in  their 
execrations  of  niy  doctrines  and  writinRs,  and  are  as  diligent 
still."  .\s  the  commotion  seemed  to  rtow  worsr  instead  of 
subsiding,  Spin<)za  consigned  the  manuscript  once  more  to  his 
desk,  from  which  it  was  not  to  issue  till  after  his  death.  His 
last  literary  work  was  the  unfinished  TracUUus  pMitum  and  the 
preparation  of  notes  for  a  new  editioB  of  the  Tract jius  Iheaiogico- 
pMHemi,  in  whkb  be  hoped  to  renov*  aome  of  the  misunder- 
ataodlnpirrfdch  the  book  bad  met  with.  The  IVuctatar  pdUkm 
devdtft  Ids  pUleaaphy  of  law  and  twwnunent  on  the  lines 
InAcated  m  his  other  woifca,  and  connects  Itself  doady  with  the 
tbeor."  cn'ui' i''tcd  by  Hobbcs  a  generation  before.  Consump- 
tion had  been  tnaking  its  insidious  inroads  vi[x>n  Spinoza  for  many 
years,  and  early  in  1677  he  must  have  been  conscious  that  he 
was  seriously  ill.  On  Saturday,  the  ?oth  of  February,  he  sent 
to  .\mstcrdam  for  his  friend  Dr  Meyer.  On  the  following  day. 
the  Van  dcr  Spijcks,  having  no  thought  of  immediate  danger, 
went  to  the  afternoon  service.  When  they  came  bade  Spinoza 
was  to  more;  be  had  died  about  three  in  the  afternoon  with 
Meyer  as  the  only  witness  of  Ml  last  moments.  Spinoaa  was 
buried  on  the  3jth  of  Fefaiuaiy  "fa  the  new  church  upon  the 
Spuy,  being  attended,"  CoblUS  tdls  US,  "  by  many  iDuBtiiinis 
persons  ami  followed  by  sit  coaches."  He  was  little  move  than 

forty-four  years  of  age. 

Siiinoza'?.  efTixt>  were  (e»  and  realised  Utile  more  than  ".IS 
fcquireii  (or  the  p.iymcnt  of  chamsand  autstanding  debts.  "  One 
need  onty  cast  one's  eyes  upon  the  account,"  says  nis  biouruphcr, 
"  to  |)eiceive  that  it  was  cne  inventory  of  a  true  philosopner.  It 
eontains  only  some  small  books,  come  engravings,  a  few  lenses  and 
the  instruments  to  polhh  them."  His  desk,  containing  his  letters 
and  his  unpublished  works,  Spinoza  had  previously  charged  his 
landlord  to  convey  to  Jan  Rieuwertz.  a  piibli»h«T  in  Amsterdam. 
This  was  done,  and  the  Oprra  poslhuma  nppcarf<l  in  the  same  year, 
without  the  authnr's  name,  bsU  with  his  inili.>1«  upon  the  title- 

EThey  were  furnished  with  a  preface  written  in  Dutch  by 
Jdlik  a  Mennonite  friend  of  Spinoza's,  and  nanriatcd  into 
I  by  Dr  Meyer.  Next  year  the  book  wu  onMcribcd  in  a 
violently  worded  edict  by  the  states  of  Hollaild  and  West  FricslanJ. 
The  obloquy  which  ihiis  yalhered  round  Spinoza  In  the  later  \oar» 
of  his  life  riiii.iined  settled  upon  his  memorv  for  a  full  hundred 
years  after  his  <leath.  Hume's  casual  alltiimn  to  "  this  famous 
atheist  "  and  his  "  hideous  hypothesis  "  is  a  fair  sfKvimrn  of  the 
tone  in  which  he  is  usualU  refernit  to;  people  talketJ  aliout  Spinoz^i, 
Lcaiing  said,  "a«  if  he  were  a  dead  dog."  The  change  of  opinion 
in  thte  leipect  may  be  dated  from  Lening'a  famous  coavoiatioa 
teith  Jaeobt  hi  ijiOL    Lcssing,  Goethe,   Herder,  NovaHs  and 


Schleiertnocher,  not  to  mention  philosophers  like  Schclling  and  Ucgel, 

unirc-d  in  recojjnizing  the  unique  stren^jth  and  ititicerity  of  Spinoaa 's 
thought,  and  in  setting  him  in  his  riKhiful  place  among  the  ipecula- 
tive  Traders  of  mankind.  Transfuiy<i)  iiilci  Iheir  writings,  his  spirit 
has  had  a  large  share-  in  moulding  the  philosophk'  thought  of  the 
19th  oentuo'.  and  it  has  al.'-j  bww  widely  intluential  tieyond  the 
schools.  Instead  of  his  atheism  Hegel  sixaks  i)f  hi-.  .Mjobniism.  and 
Novalis  dubs  him  a  God-intoxicated  man.  Scblcicrmacher's  fine 
apaatvopheis  Will  kaoank  ia  which  he  calls  upon  us  to  "  offer  a  lode 
of  hsir  to  dtt  maaes  of  the  holy  and  eiKaaimunicated  Spinoza." 

Splnosa's  personal  appearance  is  described  by  Colcnis  from  the 
accounts  given  him  by  many  people  at  the  Hague  who  knew  him 
f.iniiliarlv-  "  lie  was  of  a  middle  si/e,  anti  h;iiT  ^ik>A  features  in 
hi--,  t.icc,  the  skin  .somewhat  ciark,  bl.u  k  c  tiilni  h,-ii,  .iriil  iMr  long 
eyebrows  of  the  siimc  colour,  so  that  one  might  easily  know  from 
his  lootcs  thai  In-  ua.n  deicendeil  from  the  HurtitKiiese  lews."  L.e(b> 
nitz  also  jiivcs  a  similar  description:  "  The  celcbratea  Jew  Spinosa 
had  an  olive  complexion  and  toniething  Spanish  ia  hb  face,"  Thess 
characteristics  arc  preserved  in  a  portrait  in  oil  in  the  Wolfenbllttcl 
library,  which  was  probably  the  original  of  the  (in  that  case  unaue* 
cesafully  rendered)  engraving  prefixed  to  the  Opera  ptuUnmu  of 
1677.  This  portrait  was  pbotogruphcd  for  Dr  Martincau's  Study  0/ 
Spinosa.  In  l8«o  a  statue  was  ert-ited  to  Spinoti  at  (lie  Hague  by 
international  subscription  among  his  admirers,  and  more  recently 
the  cottage  in  which  he  lived  at  Khijnstiurg  has  been  leslerBd  aiMl 
furnished  with  all  the  discoverable  Spinoza  relics. 

Spinoza's  philosophy  is  a  tburuughgoing  pantheism,  which  has 
liotn  a  ruturalisiic  and  a  mystical  side.  The  foundation  of  the 
system  is  the  doctrine  of  one  infinite  substance,  of  «hirh  all  finite 
exUtences  are  modes  or  limitations  (mode?,  ol  ihciuKht  or  modes  of 
extension).  God  is  thus  the  immanent  cause  of  the  universe;  but 
t>(  creation  or  will  there  can  be  no  question  in  Spino/ii's  s>stem. 
Cod  Is  used  throughout  as  equivalent  to  Nature  (Deus  sipt  nalura). 
The  philosophical  standpoint  comprehends  the  nccemty  of  all  tlwt 
is — a  necessity  that  ia  none  other  than  the  ncceaaty  of  the  divine 
nature  iteelf.  To  view  things  thus  is  to  view  tbsm,  aeCOWllag  tO 
Spinoza's  favourite  phrase,  sub  specie  attemUoHt.  Spinoss's  pwhv 
sophy  is  fully  confsideml  in  the  article  CartksIANISM. 

1.1 1 KHA  1 1  . — The  contents  of  the  C>^>«ti  postkumn  iiuhi<li-if  ihi 
Ethics,  the  1  rat  talus  politicus  and  the  De  inlfUeclui  rfrfn.iuii'-r-- 
(the  l.isi  two  unfinished),  a  si-lection  from  Spinoza's  eortesiHin.li  ru  r, 
and  a  Compendium  of  Ueinevi  Grammar.  The  Treatise  on  Ike  &ain- 
hm;  suupaaed  to  be  lost,  was  published  anonymoasty  in  Dutch  in 
I  f>»7.  The  first  collected  edition  of  Spinoza's  worhs  was  made  by 
Paulus  in  1802;  there  is  another  by  GirArer  (1830),  and  a  thlld  by 
liriider  ( iK4.';-iK46)  in  three  volumes.  Van  V'ioten's  volume,  pub- 
lishe<l  in  Ad  Brnrditli  de  Spinota  opera  quae  suptrsunt  omitia 

supplrmrnliim,  i>  iiiiifiirin  with  HiiuicrV  inliiiiMi.  .inil  eimiains  the 
early  treatise  Dcdro  cl  homine,  the  Treatise  on  Ike  K<iinb<nv,  and  several 
fresn  letters.  A  complete  edition  undertaken  hy  Dr  Van  VIoten  and 
ProfeoHr  J.  P.  N.  Land  for  the  Spinoza  Memorial  Committee  formed 
in  Holland  to  celelmite  the  bieenten.ir\  of  the  philoMipher's  death 
appeared  in  iH«2  and  was  reis^ueil  in  thni-  volumi-s  in  1895.  An 
Lnglish  translation  of  The  Chief  HVir*.>  i\f  Spinnzii,  In  R  H.  M. 
KIwes,  .ippoared  in  and  transl.ilions  of  the  E  hies  and  the  De 

inlfUectus  emrndnlicnt  wvrv  pu)ilishe<l  in  iHS^  and  lH95  by  W.  Hale 
White;  .\.  W'lilCs  tr.mslai mn  ol  the  .S/iivi  Trrdlise  appwed  bl  I9IO; 
previous  translations  were  unscholarly  in  execution. 

The  main  authority  for  Spinosa's  life  is  the  sketch  published  in 
1705,  in  Dutch.  v.ith  A  contravenlal  aerman  antnst  Splnodam,  by 
Johaiuies  t'oKri!-  The  Krenrh  version  of  thh  Life  (1706)  has  been 
several  times  r  pTin>  >l  ,i^u<ll  .is  translated  into  English  and 
("lermaii.  The  lintjlisli  m  r^illll.  .Jm-  d.iting  from  I'jofi.  was  reprinted 
!■>  Sir  rniliriek  foil'*  k  .1!  the  end  <if  his  Spinoza,  his  Ltjr  ard 
I'hiiin.'pky  iSKo)  This  book.  Or  Martineau's  Study  of  Spinoza 
I  iHH.')  .ir.d  Vr  Jiihn  Caird's  Spinosa  (1888).  arc  all  admirable  pieces 
of  work,  and,  as  reuurds  the  philo«ophical  estimate,  complement 
'  ae  another,  H.  H.  Joachim's  Stmd^  if  Ike  Ethics  of  Spinota  (1901) 
and  R.  A.  DufTs  SftHota't  Petilkd  md  EthitaJ  Philosophy  (190^ 
are  important  contributions  of  more  recent  date.  Careful  research 
by  Profewior  Frewlenthal,  Dr  \V.  Mev'er  and  Dr  K.  O.  Meinsma  has 
recently  brought  to  light  a  number  of  fresh  details  connected  with 
Spinoai's  life  and  iiKreaM-d  niir  'Knowle<lj2e  of  his  Jewish  and  Dutch 
environment.  The  ear!i(  si  lives  .ind  an  the  available  dixruments  . 
have  been  edited  by  Frcudcnthal  in  a  iin^  volume.  Die  Lebent- 
teuhiekSt  Spinotas  (1899),  on  the  l>asisof  which  he  has  since  rewritten 
the  Life.  Spinozas  I^hen  und  Lekre,  vol.  i..  Das  Lehen  (1904). 
Meinsma's  Spinoza  und  en  :ijn  KrtHg  ^1896)  appeared  in  a  German  " 
trails!. irion  in  icxxj.  The  new  materuil  has  rJeen  judicially  u.se<i 
by  --\-  \\ Ulf  in  the  "  Life  "  prefixed  to  his  translation  of  the  5Ai?r/ 
Treaiite  (toio),  and  the  greater  part  of  it  alto  in  the  second  edition 
of  Sir  Prfeibiiek  BoOock's  ^mm  ti9n%  (A.  &  P^P.) 

SPINT  MMIIBBn,  a  book-Bsme  for  a  group  «f  Afakaa 

ground  aquinrds,  characterized  by  the  spiny  nature  of  the  fur 
of  the  more  typical  forms.  They  form  the  genus  Xems,  which 
JamUt  tq»  into  a  number  of  snbgenen;  Xtrus  nM»s  of  Abyssinia 
aal  Ent  Africa  bdonging  to  the  typical  group,  wUbtheat^pod 
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SPION  KOP— SPIRE 


Notk  Afncu  X.  geiulus  represents  the  sub-genus  Allanlo- 
xmu.  Tbe  iMi«  typical  apedesiuraclnncteriied  by  the  ccnrae 
•piny  hair,  the  snail  *iae,  or  evoi  ahiaice  of  the  ean,  and  the 
long,  nearly  straight,  claws.  The  dnill  h  namma  and  kngcf 
than  in  typical  squirrels,  and  tb«n  are  dMactive  ieatUKt  ia 
the  cheek-teeth;  but  the  more  ahenant  typn  oome  much 
closer  to  squirrels.  T>'pical  spiny  gqttirrels  differ  from  true 
squirrels  in  bc-ing  completely  terrestrial  in  their  habits,  .ind  live 
either  in  defls  or  holes  of  rocks,  or  in  burrows  which  ihcy  ilij; 
themselves.    (.Sec  Rudf.ntia.) 

SPION  KOP,  a  mountain  in  Natal  on  the  nortii  side  of  the 
Tugcla  River,  and  24  m.  W.S.W.  of  Ladyiniith,  It  is  cclcbrnteJ 
as  the  scene  of  a  baule  (Jan.  24,  1900)  in  the  Transvaal  W  ar, 
in  which  the  British  iiMccs  under  Sir  Rc<lverb,  Bullcr  were 
defeated  by  the  Boers  (sec  Trass va^vl  and  L.ujvsmitii).  The 
Spiun  Kup  incident  led  to  much  controversy;  for  an  admirable 
eluddatkm  of  the  facts  see  The  Times  History  ^  the  War  in 
SmiAAfikB.  The  name  itMlf  (Dutch  for"  Look-otttHUl")  it 
fairly  oommoa  as  a  place^uune  In  South  AMca. 

IPIBAIt  in  mathcDMitks,  the  locus  of  the  eitiemity  of  a  line 
(ok  radius  vector)  which  varies  in  length  as  it  revolves  about  a 
fixed  point  (or  origin).  Here  we  consider  some  of  the  more 
important  plane  spiriils.  Ohv;ou-iIy  such  cur\'es  arc  con- 
veniently expre!iscd  by  polar  i-ijualiuiis,  i.e.  equations  which 
directly  stale  a  relation  e.viitiiig  between  the  r.nlius  vector 
and  the  vector  angle;  another  form  is  the  "  p,  r  "  equation, 
wherein  r  is  the  radius  vcc!or  of  a  point,  and  p  the  length  of  the 
perpendicular  from  the  origin  to  the  tangent  at  that  point. 

The  et|uiangiilar  or  Irigarithmir  spiral  (fig.  1I  is  such  that  as  the 
vector  angle  incrcaacs  arithmeticaUy,  the  ru(iiu:>  vector  increases 


geometrically;  this  definition  leails  tn  an  e<niatiiin  of  the  form 
f  A'"*,  where  t  is  the  l>.is<.'  of  natural  lugaruhms  and  A,  B  are 
Constants.  .\iii<lher  detsniii m  is  that  the  tanRcnt  makes  a  ccinstanc 
allele  (o.  say)  with  the  r.nliie-  \ee!i.ir;  this  leads  tu  P  —  '  *in  a.  This 
curve  has  the  property  itiat  its  positive  pedals,  inverse,  polar 
reciprocal  and  evolute*  are  all  eauat  equiangular  spirals.  A  group 
of  spirals  are  included  in  the  "'parabolic  spirals  '  given  by  the 
equation  r  =  a#";  the  mcire  initH>rtant  arc  the  ,\rchiiiiedean  ^pir.d, 
r  ~ufl  (fif;.  2; ;  the  hy(>erbohc  nr  riripr^:-;  11  spiral,  r  =  aP~'  (fig.  ,VI ;  and 
the  lituus,  f  "•  otf  4  (Kg.  4).  The  first-named  was  discovered  byConon, 
whose  studies  were  completed  by  Archimedes.  Its  "  p,  r  "  c<iuati<jn 
is  p^r^i-i  (o'-fr';,  and  the  angle  between  the  radius  vector  and  the 
tangent  equals  the  vector  angle.  The  second,  called  InperlK^lic  on 
account  of  the  analogy  of  its  equation  (polar)  to  that  (Cartesian)  of 
a  hyperbola  between  the  asymptotes,  is  the  inver-.c  of  the  .Archime- 
dean. Its  p,  T  equation  is  p  '  =  r  -  — u  .in  !  it  li.is  .m  :i  -\  mptole 
at  the  distance  a  above  the  initial  line.  The  lituus  has  the  initial 
line  as  asyinplute.  Another  Kroup  of  spirals — termed  Cotcs's  spirals 
— appear  as  the  path  of  a  pirticle  moving  under  the  influence  of  a 
central  force  varying  as  the  inverse  cube  of  the  distance  (see 
Mkch  ASICS).  Their  Rcneral  equal  ion  is  p~'=.\r~'  +  fi,'m  which  .\  and 
B  can  have  any  value-.  If  H— o,  we  h.i%x-  p  —  '\.\.  and  the  lucu-  is 
the  er;ui,ln^;ul.lr  ^]lir,ll.    If  we  h.s'.i  p~'-r~'^  H.  whi(  h  li.eis 

to  the  |>jlar  equation  rfl  =  l.'\U,  i.f.  the  rivipnxal  spiral.  The 
mure  general  invc-.ti^;ation  is  as  follows:  Writing  i<  =  r^  wx*  have 
*-»  =  Au'-|-B,  atid  since  p '  =  u«-t-((f«;d9)'  (see  Infinitesiual 
Calculus),  then  .•\«'4-B  =  tt'-(-(rf></<toj'.  i.e.  (<<«/iie)'  =  (A-i)ii»-f-B. 
The  riRht-hand  side  may  be  written  a»  O  (u«-f-p'),  O  (l^  — !)•), 
O  (I)'  — 11')  iiccordinR  as  .\  —  I  and  1!  .ire  both  jiosilive,  .\  —  I  positive 
and  B  negative,  and  as  .X  —  I  net;.niM  .nu!  H  i^^  ^siliv  e.  ( )n  integration 
these  three  forms  yield  the  jRiUir  <'<|ii.itions  u  =  ("  sin  AIW,  tt  =  C 
ciK  AIM,  and  u-C  sm  EW.  Of  interest  is  the  spiral  r-erfP/ffl*  — l), 
which  has  the  circle  r=a  as  an  asymptote  in  a<ldition  to  a  linear 
asymptote. 

SPIRE  (O.  Eng.  spir,  a  blade  of  grass,  and  so  anything  tapering 
to  «  point),  the  architectusal  tenn  (Fr.  jMcte,  ItaL  iKfUo,  Ger. 


spUsc)  given  to  the  bfty  roofs  in  stone  or  wood  covered  with 
lead  01  slate^  which  cnnm  the  Unma  of  cathcdrsis,  churches, 
he  la.  thrir  vS^m,  as  in  the  chuidi  of  Thaoo  u  Normandy, 
thqr  were  fowHrided  roofs  of  slight  devatioo,  but  soon  bq|aa 
to  be  featurea  of  peat  importance,  becoaJag  lofty  pyranidi 
generally  of  octagonal  form,  and  equal  in  height  sometiacs 
to  the  towers  themselves.  The  junction,  however,  of  an  octa- 
gonal spire  and  a  .square  tower  ir.voKeii  a  riistinct  archiltctural 
problem,  and  its  solutions  in  F.ngiL-.h,  1  rcnch  and  German  spires 
arc  of  infinite  variety.  One  of  the  earliest  IreaLmenls  is  that 
of  the  south-wesl  lower  of  Charires  Cathedral,  where,  on  the 
four  projecting  asigki  are  lofty  spire  lights  which,  with  othtts 
on  the  four  faces  and  the  octagonal  spire  itself,  form  a  hut 
composition;  at  the  abbey  of  St  Denis  the  spire  light  at  each 
angle  was  carried  on  three  columns  which  filled  better  the  three* 
cornered  space  at  the  angles  and  gave  greater  liglitness  to  the 
ttrucluie;  long  vertical  slits  in  the  spire  lights  and  the  sphc 
hacneaicd  tliis  effect,  leading  eventually  to  the  intioductioi 
of  ttacoy  throui^t  the  qpfre;.the  ultinau  results  e<  tUi 
we  see  in  tiie  lace-work  spires  of  Straashuig,  Antveip,  St 
Stephen's  at  Vienna,  Freiberg,  Ulm  and  other  examples,  whid 
in  some  cases  must  be  looked  upon  as  the  tours  de  force  of  the 
masons  employed.  In  England  the  spires  were  far  less  pre- 
tenlious  but  of  greater  variety  of  form.  The  spire  of  the  caibe- 
dr.il  at  Oxford  (1120)  is  perhaps  the  c.;irlicsi  example;  it  is  of 
comparatively  low  elcvaiicm.  of  oil  agonal  form  with  marked 
entxsis,  and  is  dccorateil  with  s|)irc  lights  uii  cat h  face  aiid 
pinnacled  turrets  at  the  angles.  Those  which  arc  peculiar  to 
England  arc  the  broach-spires,  in  which  the  four  angles  of  the 
tower  arc  covered  with  a  stone  roof  which  penetrates  the  central, 
octagonal  spire.  In  the  best  examples  the  spb*  OOlttes  down 
on  the  lower  with  dripping  eaves,  and  is  canted  on  a  corbd 
table,  of  which  the  finnt  solution  is  St  Maiy^  at  Stamford. 
The  angles  of  the  octagonal  spin  have  a  ptajecting  mwiMhig 
which  is  stopped  by  a  head  just  above  the  coiImI  tabik^  and  at 
the  top  of  the  bcoacb  it  a  imall  nidie  with  »  CgHre  in  it;  the 
spire  Ughts  are  In  three  stages  ahenatdy  in  the  front  and  dia- 
gonal faces.  At  St  Mar>',  Kclton,  and  St  Nichola.s.  Walcot, 
are  similar  dcsi^rns.  Seen,  however,  on  the  diagon.il,  the  void 
space  at  the  anglis  ul  lliese  broach-sijires  Lh  iiolie eahie,  SO  that 
an  octagonal  pintiaclc  was  erected,  of  which  llie  earliest  example 
is  that  of  the  cathedial  at  O.vford,  where  the  broaiii  vsas  of  \tr>' 
low  pilch.  Of  later  dale  St  Mary's,  vVoUaslon,  .All  Saints, 
Leighlon  Buzzard,  and  St  Mary's,  Wilney,  are  goo<l  examples. 
As  a  rule  the  broach  penetrates  the  octagonal  spire  about  one- 
sixth  or  one-seventh  up  its  height,  but  there  is  one  instance  ia 
St  Nicholas,  Cotsmcrc,  in  Rutlandshire,  where  it  rises  nearly 
half  the  way  up  the  octagonal  spire.  When  the  para{>ct  or  battle- 
ment (the  latter  being  purely  deoontive)  took  the  place  of  the 
dripping  caves,  tin  famcfa  ditappearod,  and  ortaymal  tunets 
occupy  the  comers,  as  hi  St  PMcr's  at  Kettering  and  Ouidte> 
Narihampionshire,  and  in  All  Saints,  Stamford,  Lincolnshire, 
The  next  combination  perhaps  followed  from  this;  in  order  to 
cormect  the  angle  tower  or  pinnacle  with  the  spire,  a  flying 

buttress  was  throv.r.  runi^s,  thus  filh'ng  ihc  lielv.ein  :h'j;:i, 
of  this  St  James's,  at  Lculh,  in  Lintol;i>Lirt,  be  taken  as  a 
fine  type;  it  beloiig>  to  the  rcrpendicidar  period  and  is  further 
enriched  with  crockets  up  each  angle  of  the  spire;  the  same 
is  found  in  St  Mary's,  \Vhittle.>^ea,  Cambridgeshire.  At  St 
Michael's,  Coventry,  ihe  lower  part  of  the  octagonal  spire 
is  made  vertical  with  a  battlementcd  cresting  round  it.  In  St 
Patrick's,  Partington,  Yorkshire,  the  lower  part  of  the  spire, 
which  otherwise  is  phin,  is  enclosed  with  an  open  gallery  like 
the  crating  of  a  crown.  Sometimes  the  \sppiit  storey  of  the 
tower  is  made  octagonal,  and  is  set  back  so  as  to  allow  of  s 
passage  round  with  parapet  or  battlement,  as  at  St  l(aiy% 
Bloxham,  St  Peter  and  St  Paul,  Seton,  and  St  Mary,  Castlcpte, 
York.  The  most  important  gtoupfaigs  are  those  w  hich  sunoouttt 
the  towers  of  the  English  cathedrals;  at  Lichfield  square  turrets 
of  large  si/.e  wi;h  richly  crocketed  pinnacles;  al  I'eierborough, 
a  peculiar  but  not  happy  arrangement  where  a  lofty  spire 
covers  over  the  buttress  between  angle  turret  and  spire;  and.  at 
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Saliibury  an  octagonal  pinnacle  at  the  angle  and  a  truuigukr  i 
tfln  U|^t  against  the  spire.   The  happiest  combination  of  all, 
boiraver,  is  perhk|»  the  spin  of  St  Mary's,  Oxford,  wilb  three  | 
naget  «<  angle  aidM-CRMiiit  mC  «iie  behfad  tlie  other,  forming  ' 
with  the  OMtse  tfln  a  nMnnifwMrt  dtister  of  apheeti  the  niche 
gables  and  pinnacles  are  all  earidwd  irftb  endkiet*  and  the  ball 
flower  in  the  arcli  mouldings. 

Reference  alrtai'.y  Inx-n  made  to  two  of  the  Frendi  spiiea, 
at  Chartres  and  m  Dciiis.,  ihcrc  is  nothing  like  the  diversity  of 
design  in  l-'rantc,  however,  when  comp.'irc«l  with  those  in 
England,  and  there  are  but  few  on  the  crossing  of  nave  and 
transept;  the  towers  were  built  to  receive  them,  as  at  Amiens, 
Reims  and  Bcauvais»  but  for  some  reason  not  carried  above  the 
loof ,  possibly  from  aome  doubt  as  to  the  expedienqr  of  raising 
atone  baietns  and  ipfaw  of  great  weight  on  the  foor  piers  of 
the  cnMlag:  on  the  other  hand  tbdr  {dacea  were  tahea  by 
ranstnictiofls  in  timber  covered  with  leaid,  of  iminmse  hdght 
and  fine  desi^;n  There  w.-is  a  i  Uh-ccntury  flScheon  the  crossing 
of  Notre-Dame,  i'arii,  taken'  down  s<jon  after  the  l>cginning 
of  the  iglh  century,  of  which  the  existing  example  by  Violletde- 
Duc  i.s  a  eopy.  The  same  laic  befell  that  over  the  S.iintc 
Chapcllc,  Paris,  being  reconstructed  about  1S50  by  I.assus. 
The  fl£cbe  at  Amiens,  though  of  late  date  (c.  1500),  is  still  in  good 
pieacrvatiMl  and  is  a  remarkable  work;  above  the  ridgca  of 
the  toofa  of  nave  mad  tran8a>t,  and  octagonal  in  plan,  are  two 
aiagn,  the  npper  one  Mt  back  to  allow  of  a  passage  round,  and, 
above  the  crating  of  the  lattar*  a  lofty  octafonal  spire  with 
spire  lights  at  the  base  on  eacfa  aide,  crockets  up  the  angles, 
and  other  decorations  in  the  lead  work  with  which  it  is  covered. 
Including  the  vane,  from  the  ridge  of  rotif  the  height  is  182  ft. 
Of  timber  lieihes  covcicii  v.'.\h  slates  there  arc  many  cxample-ii 
in  the  north  of  Krante,  thoM.-  at  Orbais  (.\Iarne)  an<l  the  abbey 
at  Eu  (Seine  Inferieurel  being  the  best  known.  Returning  to 
Stone  spires,  those  on  the  west  front  of  St  .Stephen's,  Caen 
(Mibaye-aus-IIommcs),  are  good  examples  with  lofty  octagonal 
turrets  and  p""*"***  nt  west  angle  and  spire  light  between, 
and  anMog  olhen  an  thoae  of  St  Pierre  at  Caen,  Senlis,  Cou- 
tanoes,  Bhwib,  and  maaqr  othcn  fax  Calvadoai,  and  at  Soissous, 
Noyon  snd  Laon  in  Plcardy.  One  of  the  most  beautiful  spires 
in  France,  though  of  late  date,  is  that  of  the  north-west  tower 
to  Chartres  Cathedral.  In  the  south  of  France,  in  the  Ch.ircntc 
and  I'erigord,  the  stone  spire  takes  quite  another  form,  ixing  of 
much  less  height,  of  conve.\  form,  and  studded  with  small  stales, 
giving  somewhat  the  appearance  of  a  pine  cone,  with  small 
pinnacles  also  with  scales,  and  carried  on  a  group  of  shafts  at 
the  angles  of  the  lower.  The  wi-st  tower  of  .\ngouleme  Cathe- 
dral, the  central  towers  of  Saintcs  Lc  Palud,  and  Plassac  in  the 
Oiaiente,  aad  ifce  tower  of  St  Front,  Ptiigiieux,  and  Branttaie 
in  BUfotd,  have  jdl  v&na  «i  tUi  Uaid,  «i  whkh  a  ra^ 
crowns  the  Lanteme  des  Morts  at  Celfefrofdn.  The  German 
towers  are  generally  r.ivrrcd  '.v'th  r<K>fs  only,  of  varied  form, 
but  at  Ulm,  Straisburg,  t  reiburg  and  (I'ologne  is  a  remarkable 
series  of  traceried  spires  in  stone,  of  great  elaboration  and  show 
ing  great  masonic  ability,  but  wanting  in  rc[Ki&t  and  solidarily. 
an<l  the  same  applies  to  the  .spire  at  .\ntwerp.  In  .Spain  there 
are  not  many  cxamiiles  of  note,  the  spire  at  Burgos  suggesting 
In  its  outline  and  want  of  height  tlie  inJSuencc  of  the  P£rigordiao 

LocUng  i^on  the  spire  as  the  CMWabg  fmtim  of  a  tower, 
those  of  the  Renainance  period  must  be  induded  here,  though 

as  a  compromise  they  are  often  termed  '"  steeples  "  t)f  these 
the  fmest  and  most  varied  arc  those  by  Wren  in  London,  among 
which  that  of  Bow  Church  and  St  Bride's,  Fleet  Street,  arc  the 
best  known,  the  former  with  two  stages  of  lanterns  with  de- 
tached cdumns  round,  and  the  latter  octagonal  on  plan  with 
five  stages,  set  one  behind  the  other,  with  arches  in  centre  of 
each  face  and  pUasters  at  the  angles.  St  Antholin,  now  de- 
stroyed,  was  the  only  wiainiUft  baaed  on  a  Gothic  prototype; 
it  oooaiated  of  an  orfaggnal  spin  with  Renaiiaanoe  vbi  H^ffM 
mad  an^  finials  resting  on  the  upper  octagonal  storcyi  of  tlie- 
tower.  St  Margaret  Pattens  somewhat  resembles  it,  but  the 


i  tower  has  a  balustrade  round  and  the  angle  pirmacJcs  are  in  the 
form  of  obelisks,  a  favourite  Renaissance  interpretation  of  the 
I  Gothic  linial,  which  is  found  in. Other  churches,  as  in  thoae  of 
f  St  Martins-in-the-Fields  hf  GUlhs  and  Si  Giles-in-lhe-Fields 
by  Flitcroft,  tiawlumoor  appanntty  based  hia  spin  of  St 
George's,  Btoombory,  which  comistt  of  a  eeriea  of  lofty  steps, 
and  ia  Clowned  with  a  ntaiue  of  George  I.,  on  that  of  the 
mausoleum  at  Ualicarnassus.  In  France,  Italy  and  Spain, 
lanterns  usually  terminate  the  towers.  The  spire  of  the  Seo 
ai  Saragossa  in  design  si^mcwhat  reseniblet,  those  of  Wren, 
being  one  of  the  few  examples  worth  noting.  1 1^  P.  S  ) 

SPIRE  LIQHT  (Fr.  lucartu),  the  term  given  to  the  window's 
in  a  spire  which  are  found  in  all  periods  of  English  Gothic 
orchitectuic,  and  in  French  spires  form  a  very  important  ieatun 
in  the  composition.  There  ia  an  eaily  example  in  the  spin  «t 
the  cathadial  at  Oxford;  they  are  not  glased,  and  have  occasion- 
ally, if  of  large  size,  ttanaoma  to  atnngthao  the  araUfama. 

SPIRBS  (Ger.  Speyer  or  5^eMr),  a  town  and  episcopal  aee 
of  Germany,  capital  of  the  Bavarian  palatinate,  situated  on  the 
left  bank  of  the  Rhine,  at  the  mouth  of  the  Speyerbach,  lO  m. 
S.  of  Mannheim  by  rail.  Pop.  (1QC5),  11,823.  The  principal 
slreet.s  are  brua.l  :iut  -.rreHular,  and  the  general  appearance  of 
the  town  little  corrcsjionds  to  its  high  antiquity,  owing  tu  the 
fact  that  it  was  burned  by  the  French  in  1689.  The  only  impor- 
tant andent  building  that  survived  tlie  flames  is  the  cathedral, 
a  very  large  and  imposing  liaiilkB  ef  red  sandstone,  and  one  ol 
the  nobiort  emmptea  of  Rflmaneaque  ardutcctun  now  extant. 
Beyond  the  gennal  inteieat  attaddng  to  it  as  one  of  the  old 
Romanesque  churclies  of  the  Rhindaad,  Spires  Cathedral  has  a 
peculiar  importance  in  the  history  of  architecttire  as  probably 
the  earliest  RomaueS(iuc  basilica  iu  which  the  nave  as  well 
as  the  side  arcades  was  vaulteil  from  the  lirsl  i  see  Architkcture: 
Romapusquc  in  Germans).  Built  in  io.?o-io6i  by  Ccmrad  11. 
and  his  successor,  this  church  ha.s  had  a  chequered  history, 
iu  disasters  culminating  in  16.S0.  when  the  soldiers  of  Louis  XIV. 
burned  it  to  the  bare  walls,  and  scattered  the  ashes  of  the  eight 
German  emperors  wbo  had  been  interred  in  the  king's  choir. 
Restored  in  1 77S-1784  and  provided  witli  a  vestibule  and  facade, 
it  was  again  doecrated  by  the  French  m  1794;  but  in  t846-i8s3 
it  was  once  more  thoroughly  restored  and  adorned  in  the  interior 
with  gorgeous  frescoes  at  the  e.tpense  of  the  king  of  Bavaria. 
The  large  cathedral  Ivowl  i  Domnapi  i  in  front  of  th*  west  facade 
formerly  marked  the  boundary  iH-twcen  the  episcopal  and 
municipal  tcrri;ories.  Each  new  bi.^ho;)  on  his  i  liH  ti,,ri  had  to 
fill  the  bowl  with  wine,  while  the  burghers  emptied  it  to  his 
health.  The  heathen  tofwac  to  the  east  of  the  church,  on  founda- 
tiona  supposed  to  be  Roman,  was  probably  part  of  the  town-wall 
btiilt  in  1080  by  Bishop  Rudger.  Of  the  Retscher,  or  imperial 
palace,  so  called  because  built  after  the  model  of  theUradscbin 
at  Prague,  only  a  monldering  fragment  of  wall  remains.  It 
was  in  this  palace  that  the  famous  Diet  of  Spires  met  in  1520,  at 
which  the  Reformers  first  received  the  name  of  Protestants. 
The  .\lip6rtel  (ij/<<i  porta),  a  tine  old  gateway  of  12.16.  is  a  relic 
of  the  free  imperial  city,  .\mong  the  modim  buildings  arc 
several  churches  and  schools,  a  museum  and  picuire  gallery, 
&c.  Spires,  although  rebuilt  in  1607,  has  never  recovered  from 
the  injuries  inflicted  by  the  French  in  1689.  Its  trade  is  i» 
significant,  although  it  still  has  a  free  harbour  on  the  Rhine. 
Its  manufsaures  indnde  doth,  paper,  tobacco  and  dgars,  sugar, 
sugar  of  lead,  vinagar,  bacr  and  leathec  Vinca  and  tobacco 
are  grown  In  the  nsl^ibeaibwd. 

Spires,  known  to  the  RooMUMM^nfMfa  Nemetum  or  Ifemetae, 
and  to  t  he  Gauls  as  Nomomapu,  b  one  of  the  oldest  towns  on  the 
Rhine.  The  modem  name  appears  first  under  the  form  of 
Spira,  about  the  7th  century.  Capturtxl  by  Julius  Caesar  in 
47  B.C.,  it  was  repeatedly  destroyed  by  the  barb.irian  hordes  in 
the  first  few  centuries  of  the  Christian  era.  The  town  had 
become  an  episcopal  seat  in  the  4th  century;  but  heathenism 
supervened,  and  the  present  bisboi»ic  dates  from  610.  In  Sjo 
Spirabecamapnitofthn  Fcaakidi  Empire,  the  emperors  having  . 
a  "  IMdatfaun"  hale;  and  k  was  Mpadalljr  fatwoond  by  the  Salic 
inpedal  home,  Tke  cantaattena  batwaen  the  bfadwpa  and  the 
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citizens  were  as  obstina'.c  ami  severe  as  in  any  other  city  of 
(icrrtKiiiy.  Thr  situation  of  ihc  Uiwn  opposite  the  mouths  of 
several  roads  tfirough  Ific  Rhine  vality  early  tot.terc<l  its  trade; 
in  IJ(J4  it  rose  to  be  a  free  imperial  city,  although  ii  i_>-.uicd  no 
tem'ior)'  beyond  its  walls  an<l  had  a  population  of  kss  than 
.50.000.  It  enjoyed  great  renown  as  the  scat  of  the  imperial 
supreme  court  from  1527  tiU  1689;  it  was  fifth  among  the  free 
cities  of  the  Rhine,  and  had  a  vote  in  the  Upper  Rhenish  Diet . 
Numerous  imperial  diet*  Dsscmbled  here.  From  iSoi  till  1814 
it  was  the  capital  of  a  (kpartmcnt  of  France;  but  it  was  rntored 
to  fiaviria  in  the  latter  ymt.  By  the  Fca«  of  Spina  in  1344 
the  HatMbnrfs  renouiiced  thtir  daina  to  tlw  crown  at  Sardinia. 

SPIRITS.'  The  origitMl  aManbtg  of  the  word  Hririt  (Lat. 
spirilus,  from  spirore)  waa  irfnd  in  motioB,  biraitb,  the  loul,  and 
hence  it  came  to  denote  that  which  gives  life  or  vigour  to  the 
human  body  and  other  objects,  and  it  is,  therefore,  synonymous 
with  everythinR  eminently  pure,  ethereal,  refined  or  distilli  d  In 
popular  chemical  nomenclature  the  term  "  spirit  "  in  its  former 
sense  is  still  occasionally  encountered,  for  instance,  "  spirits  of 
salts  "  for  hydrorhioric  acid.    The  spirits  of  the  British  Phar- 


macoix>ci.i 


p.  attheris  nitre <■•, 


rhlorofiirmi;  sp.  tarn- 


phorat)  are  sulutions  of  various  substances  obtained  cither  by 
distilliog  these  with,  or  {lissolving  them  in,  the  rectified  spirit 
of  the  Pharmacopoeia,  which  latter  is  pure  alcohol  with  16% 
by  weight  of  wattT. 

In  the  modern  sense,  spirits  may  be  broadly  defined  as  the  pro- 
ducu  resulting  from  the  distillalioB  of  sacduniae  liquids  which 
have  nodaioiie  aloohoik  fennentation.  Spirits  of  wine  means 
rectified  apMt  of  a  itni^iUi  «C  43  degiees  over  proof  aod  iqramb. 
By  ractiied  spirit  Is  aaeant  spirit  retttfcd at*  ikcMednctlfier's 
premiies.  Proof  spirit,  which  is  the  standard  spirit  of  the 
United  Kingdom,  is  legally  defined  (;8  Geo.  III.  c.  28)  as  a 
spirit  which  at  .si"  F.  weighs  exactly  twelve-thirteenths  of  the 
weight  of  an  equal  volume  of  distilic<l  water.  The  strenRlh  of 
proof  spirit  at  60°  F. — the  temperature  now  generally  employed 
for  official  calculations — is  now  officially  regarded  as  being 
equal  to  a  spirit  containing  5;'o6°„  by  volume,  or  4q  j4"„  by 
weight,  of  absolute  alcohol.  Spirit  which  possesses  a  greater  or 
smaller  alcoholic  strength  than  proof  is  described  as  beitig 
so  many  degrees  over  or  under  proof,  as  the  case  may  be.  1  he 
strength  is  legally  estimated  by  Sykcs's  hydrometer,  which  was 
legalized  in  t8i6  by  56  Geo.  Ill-  c.  40.  The  degrees  "OVCr  " 
OS  "  under  "  proof  aa  aaceitained  by  Sjyto's  hydnaaeter  are 
arfailnny  percentages  hy  vdhune  «f  a  standard  spirit  eontaiiied 
in  tile  spirit  under  cxaminatran.  Tids  standard  spirit  is  proof 
spirit.  For  example,  by  a  spirit  of  Strength  75-25  degrees  over 
proof  (absolute  alcohol)  is  meant  a  spirit  of  such  a  strength 
that  loe  volumes  of  the  same  contain  an  amount  of  spirit 
equal  to  i7S  J,s  voluni.-^  of  ihr  standard  (proof)  spirit.  \ 
spirit  of  35  degrees  un<kT  proof  is  one  of  which  100 
volumes  contain  orJy  as  much  alcohol  as  do  75  (i.e.  100— .\^i 
volumes  of  proof  spirit.  .\ccor<ling  to  Nettleton.  '  proof 
spirit  "  would  apjiear  to  be  the  <iU!romc  of  an  attempt  to  pro- 
duce a  tnixturc  of  pure  alcohol  and  water,  containing  equal 
weigtiis,  of  the  constituents.  The  term  "  proof "  probably 
originated  from  a  rough  test  for  spirituous  strength  formerly 
employed,  which  consisted  in  moistening  gunpowder  with  the 
spirit  and  applying  a  light.  If  the  gunpowder  did  not  ignite, 
but  tlw  spirit  merely  burned  away,  the  spirit  was  regarded  as 
hdog  mder  proof,  Le.  It  rontained  ao  mudi  water  that  the 
gunpowder  tiecaoe  moist  and  refused  to  deflagrate.  Tlw  basu 
of  the  standard  of  other  countries  is  almost  invariably  the  unit 
volume  of  absolute  alcohol,  the  hydrometers,  or'rathcr  "  alcoholo- 
meters " — such  as  those  of  Gay-Lussac  and  of  J.  C,  TrAIle> 
employed  indicating  the  exact  quantity  of  akohol  in  a  rnivlurt 
at  a  standard  'empcrature,  in  perrcniages  by  volume.  In  the 
United  States  the  term  "'  proof  "  is  also  employed.  .American 
proof  spirit  being  a  spirit  which  contains  50",,  of  alcohol 
by  volume  .it  60°  F.  -Vmerican  "proof  '  si>irit  is,  therefore, 
con^iideralily  weaker  than  Uritish  "  proof."  .■\llowing  for  this 
difference  and  also  for  the  fact  that  the  American  standard 
•  Per  the  seme  of  dhenbadied  peisoas,  see  SnanVALlSM. 


galluik  i  'lshich  is  really  the  old  English  wine-gallon)  is  equal  to 
O  .Hi 5  of  an  imperial  gallon,  the  American  "pivof"  glllaa 
roughly  equals  0-73  of  a  British  proof  gallon. 

Ilistori«d  -~1hv  art  of  distillation,  more  particularly  the 
preparation  of  distilled  alcoholic  fluids  for  beverage  and  medi- 
cinal purposes,  is  of  very  ancient  oifgin.  It  la  probable  that 
the  art  of  making  spirits  was  wcU  known  many  centimes  before 


Fig.  I. — .\neiont  form  of  Still.     FiG.  a. — .\ncicnt  form  of  Still, 
used  in  China.  u«ed  in  (  entr.il  India. 

the  advent  of  the  Christian  era.  According  to  T.  Faiilcy,  the 
Chinese  distilled  liquor  "  satttdloo "  was  known  long  befon 
the  Christian  era,  and  "  arrack  "  was  made  in  India  at  a  date  as 

remote  as  tee  BX.  Aristotle  in 

his  MeUvrtdogy  Gib.  ii.  ch.  ii.) 
says  "Sea-water  can  he  rendered 
potable  by  distillation:  wine 
and  other  liquids  tan  Ije  sub- 
mitted to  the  same  process. 
After  they  have  been  convert eil 
into  humid  vapours  I  hey  relurTi 
to  liquids.  "  'i'here  is,  on  the 
whole,  little  doubt  that  spirits 
were  manufactured  in  Egypt, 
India,  China,  and  the  Fat  East 

generally,  as  far  back  as  soeo  ~  m 

B.C.  Figs.  1-4  (from  More.  Fig.  3.-.Wnt  form  of  SdB. 
wood's   /usiriofiiif    U9Mr«,  u«d  m  T.bci. 

pubUilMd  in  iSjS)  show  very  aadcnt  farais  of  stills  in  use  in 
Clifaia,  India,  Tibet  and  Tshiti. 

As  far  as  can  be  ascertained  the  oldest  Tefmnce  to  tiie  pre- 
paration of  a  distilled  spirituous  I  q  ior  in  the  Britilb  Ucs 
IS  contained  in  the 
"  >fea<l  Song  "  written 
by  the  Welsh  bard, 
Talicsin,  in  the  6tbcen- 
tur\-.  lIcsaid"Mead 
di>lilled  I  praise,  its 
eulogy  is  everywhere," 
fltc.  (Fairley,  Thr  Ana- 
lyst, 1005,  p.  300).  The 
same  autlwrity  points 
out  that  the  kno«-ledge 
of  distillation  in  the 
Brithdi  bles  waa  inde> 
pendent  of  the  art  of  dhtillation  from  wine,  seeing  that  diMHtar 
tion  from  grain  was  known  in  Ireland  before  the  art  of  making 
wine  came  to  Europe.  .■Xn  Irish  legend  stales  that  St  Patricfc 
first  taught  the  Irish  the  art  of  distillation;  but,  however 
that  may  be,  it  is  certain  that  at  the  lime  of  the  first 
F.nglish  invasion  of  Ireland  1:170-7;)  the  m.Tnufatlure 
of  a  spirit  distilled  from  grain  Ur.  whisk))  w.'is  known  to 
the  inhabitants  of  that  country.  It  is  probable  that  grain 
spirit  was  first  prepared  in  the  I  ar  Ma.'^t,  inasmuch  as  a  spirit 
distilled  from  rice  and  other  grains  was  made  in  India  before 
the  Christian  era.  The  establishment  of  regular  distilleiits 
in  England  appears  to  date  back  to  the  reign  of  Henry  VIII.. 
and  th«y  are  taid  to  have  been  founded  by  Irish  Mlilns 
who  came  over  at  that  tine.  It  ia  diOailt  t»  obtain  enact  datt 


Fig.  4.— Ancient  form  of  Still,  wed 
in  Tahiti. 
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TCIgurding  the  origin  of  the  distilling  industry  In  Scotland,  but, 
as  Pailky  says,  it  is  probable  that  distilling  was  carried  on  there 
duMSt  M  M^y  asin  Inland.  At  tbetimeof  the  Tudocs  Scotch 
wUdcy  was  bdd  in  gnat  repute  in  En^aod.  The  production 
of  a  ^rit  from  wine  (t.e.  brandy)  appears  to  have  been  known 
in  the  9th  century;  but,  according  to  Morewood,  the  first  attempt 
at  the  distillation  of  w  ine  in  France  is  :v  iri!i'.:ti  d  to  Arn.ililus  dc 
Villa  Nova,  in  the  i.jth  century.  a  manulacturir.g  imiustry 
the  distillation  of  brandy  in  France  began  in  the  14th  century. 
The  history  of  the  spirit  industry  in  the  United  Kingdom  is, 
as  Nettleton  has  wdl  pointed  out,  inseparably  connected  with 
questions  of  taxation.  According  to  one  writer,  it  was  not  until 
1660  that  an  excise  duty  was  first  imposed  on  the  consumptioD 
of  spiiit  ("aquavitae  ")  in  the  United  Kingdom,  but  it  appears 
probable  that  die  industiy  geneially  was  tued  in  one  fenn  or 
anotlwr  in  the  leign  of  EUzabeth,  iriwa  It  first  began  to  assume 
considerable  importance.  No  record,  however,  of  the  quantity 
oi  spirit  on  which  duty  was  charged  was  kept  until  i(iS4,  In 
that  year  duly  was  paid  on  537, 4gj  galioiis.  At  the  end  of  the 
century  the  consumption  readied  1,000.000  gallons,  and  in  1745 
it  had  risen  to  a  quantity  equivalent  to  about  5,000,000  gallons 
at  pcoof.  Cromwell  im^xjsed  a  tax  of  8d.  per  gallon,  but  this 
wassoon  lowered  to  id.  In  1751  a  tax  equivalent  to  is.  per  proof 
galloo  was  imposed,  and  in  1766  this  was  further  increased  to 
2S.  After  tbb  vaifous  chaana  and  couples  methods  of  assess- 
ing the  duty  were  tntiodoeea  (seeNetfletea,  Tkt  Mmm^tture  0/ 
S^'n'l,  Marcus  Ward,  1893)  until,  in  more  modem  times,  a  men 
rational  and  uniform  system  was  introduced. 

Conditions  of  Afaniifiulure. — The  principal  art  now  govt-rning 
and  regulating  the  manufacture  nf  spirits  and  the  working  of 
distilleries  in  Great  Britain  is  the  Spirits  Act  of  iHH<3.  The 
provisions  of  this  and  of  the  other  acts  bearing  on  the  subject  arc 
exceedingly  numerous  and  complicated,  and,  therefore,  only  a 
few  of  the  chief  points  can  be  set  forth  here,  so  that  an  adequate 
appreciation  may  be  gained  of  the  arduous  and  rigid  oonfitions 
under  which  the  qiiiit  mannfsftutec  is,  in  order  to  enauie  the 
safeguarding  of  the  revenue^  oonstcained  to  carry  out  his  opera- 
tions. A  distillery  must  not,  irftboul  permission,  be  carried  on 
at  a  greater  distance  than  half  a  mile  from  a  market  town,  nor 
may  it  be  situated  within  a  quarter  of  a  mile  from  a  rectifying 
e:stablLshment.  A  distiller  must  give  notice  of  the  erection  of 
new  pUmt  or  ajiitaratus,  of  the  time  of  brewing,  of  the  removing 
of  sugar  from  store  or  of  yeast  from  wort  or  wash,  of  the  making 
of  **  bub,"  of  the  locking  of  the  spirit  receiver  supply  pipe,  &c. 
He  may  use  aqy  material  he  pleases,  provided  that  the  gravity 
of  the  wort  can  be  aKcrtaincd  by  the  sacduuPOOieter,  but  he  may 
not  brew  beer  nor  make  dder,  wine  nor  sweet  wines.  When 
the  woita  an  ooOeeted  in  the  wadi-back  (fermenting  vessel) 
a  declaration  must  be  made  at  omoe,  specifying  tl>e  original 
gravity  and  the  number  of  dry  inches  remaining  in  the 
back.  At  the  eini  of  every  distilling  period  a  return  must  he 
dehvered  showing  («)  the  quantity  of  brewing  materials 
used,  (ft)  tbe  quantity  of  wort  or  wash  attenuated  and  distilled, 


out  of  store,  the  number  and  size  of  vessels,  the  locking  of  the 
latter,  and  the  painting  of  the  pipes  carrying  various  liquids 
in  certain  colours.  The  methods  of  saseising  the  duty  an  three- 
fold, and  whichever  of  then  methods  ^ves  the  highest  letum 

is  the  one  adopted.  The  first  is  the  "attenuation  charge." 
This  consists  of  levying  the  charge  due  on  one  gallon  of  proof 

spirit  for  every  hundred  gallons  of  worts  coIlecte<l  and  for  every 
five  ilegrees  of  attenuation  oh»erved,  the  latter  being  calculated 
by  taking  the  difference  between  the  highest  specific  gravity  of 
the  worts  and  the  lowest  gravity  of  the  wash  after  complete 
fermentation.  Secondly,  there  is  the  "  low-wines  charge," 
calcidatcd  ujwn  the  bulk-quantity  at  proof-strength  of  the  low 
wines  produre<l  l)y  the  distillation  of  the  wash;  and  lastly,  the 

"  feints  and  spirits  charge."  Ibis  is  the  method  usually 
adopted,  as  it  generally  gives  the  highest  itsulu;  ft  is 

assessed  on  the  number  of  bulk  gaOons  at  proof  of  the  feints 
and  spirits  produced  by  the  final  distilling  operations.  The 
duty,  w  liich  was  li.xed  at  los.  per  prrxif  gallon  in  iSfto,  remained 
at  that  rate  until  iSi>o,  when  an  addition  oi  f>d.  was  made,  but 
a  further  increase  to  the  Like  amount  made  in  1804  was  remitted 
in  the  next  year  owing  to  tlie  unsatisfactory  results  obtained. 
The  rate  remained  at  los.  6d.  until  iqoo  when  it  was  raised  to 
IIS.,  a  further  increase  being  made  in  tooo-iQio. 

Legally,  the  word  "  spirit  "  implies  spirit  of  any  description, 
and  all  liquors,  mixtures  and  compounds  made  with  tbe  same. 
In  the  same  way  plain  spiiit  b  aoiy  Biftish  ^lilt  whtcih  has  not 
been  artifidally  flavoured,  and  to  whkh  no  htgredkot  has  been 
added  subsequent  to  distillation. 

The  e.xtremely  severe  and  inelastic  provisions  of  the  acts 
governing  the  manufacture  of  spirit  in  the  United  Kingdom 
ha\e  proved  to  be  a  very  serious  impediment  to  the  develop- 
ment of  the  spirit  imiustry  on  modern  lines,  and  have  placed 
the  British  manufacturer  at  a  consideraUe  disadvantage  as 
compared  with  his  foreign  competitors.  There  is  little  doubt 
that  the  enormous  revenue  derived  from  the  Spirit  industry 
could  be  adequately  safeguarded  in  a  manner  more  consistent 
with  the  development  of  the  industry  on  sound  commerdal 
and  technological  lines  than  it  is  at  present. 

— Th<^  prndiirrion  of  spirit  in  the 
l  /i.i;'  to  rou^hiy  5o,eK«i,<x>o  proof 
gallons,  the  consumption  to  a  gallon  pyr  head  of  populatiua.  In  tbe 
decade  1880-1890  the  quantity  of  spirits  diatiUad  ramained  pncti- 
cally  sutionary  at  about  40,000,000  gallons,  but  durina  tbe  ten  yeais 
1890-1900  there  ivas  a  rapid  increase,  the  maximum  being  attained 
in  1898,  when  nearly  64,000,000  gallons  were  produced.  A  point 
had  llu-n  b<Tn  rc.ichrd  .it  which  iHe  production  had  considerably 
(iutvLri[i5«_d  the  tonsunipticm,  due  in  part  to  the  desire  of  the  spirit 
trade  (>i  inwt  the  increastxi  demand  lor  "  matured  "  spirits,  and  in 
part  to  the  fact  that  an  excessive  amount  of  capital  had,  owing  to 
the  increased  popularity  of  Scotch  whisky,  been  attracted  to  the 
distilling  industry.  This  over-production  led  to  a  vast  increase^  in 
the  quantity  of  spirit  remaining  in  warehouse.  In  1906  pruduction 
and  consumption  were  about  equal,  an<l  the  quantity  of  spirit  in 
warehouse  reprcjwnted  roughly  a  five  years'  >ui>ply 

The  following  figures  regarding  production,  consumption,  duty, 
ao,aeedae«  * 


Prodtulion  and  Conmmptttm - 
I'nited  Kingdom  amounted  m 
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Year. 

'1  i>Ui\  iju.intity 

<listilled 
(proof  gallon). 

Total  consump- 
tion of  pot- 
able spirit 
(proof  gallon). 

Consumption  of 
potable  spirit  per 

head  of  jx  ipul.i 
tion  IpriMil  RalliJii). 

Exports 
(praoT gallon). 

Retained  for 
jnethyliition 
(proof  gallon). 

Kctnaining  in 

warehouse 
(proof  gallon). 

Duty  paid 
(Excii^. 

I 895- I 896 
ia9»-l899 

1900-1901 

1903- 1904 

I9t)5-I9<)6 
1906- 1907 

•^9,3-24.H75 
63.437.884 
57,010,847 
51,816,600 
49,2I4.'6.S 
50.31 7. 

31,088^148 

30.703,7a* 

34.103,111 

32,4H6,<JS« 

0-79 
0-85 
0-89 

080 
075 
074 

4,J54.8t>3 
5,090,390 
5  773.7"  8 
6.334.971 
7,049,798 

7.34>.077 

3,838,083 

4.78 '.369 
5,070,713 

5,051,5^6 
5,(Vi,^,4.H) 

6,055,  ^^5 

1 14,1 10,701 

>5'.733.539 
161,502,829 
167.155,504 

163,519,957 
l6l,64H,4tx1 

16,380,134 

•  7.967.143 
30,124,001 
18,667,818 

•  7.76.5,352 
17.745.125 

(i  )  the  quantity  of  spirits  produced  at  proof -strength,  and  (d)  the 
quantity  of  "  feints  "  remaining.  Regulations  also  exist  with 
regard  to  the  amount  of  "  bub  "  (see  below)  that  may  be  added 
to  the  watts,  or  the  quantity  of  yeast  that  may  be  reniovei<  from 
the  wnh,  concerning  the  time  penrnasible  fat  drawing  ovec 
tfUit  at  the  vaiiooa  stsfes,  sa  to  pladnf  in  and  takmg  quit 


The  imporiation  of  (oreisn  potable  spirits  into  the  United  King- 
dom has  fallen  oH  materially  si  nee  i87o-|g7jbdiiring  which  pariodit 
stood  at  1 6,000.000  to  17/100,000  gallons.  TjiIb  la  chiefly  due  to  the 
decreased  consumption  of  brandy,  and,  to  a  smaller  extent,  to  the 
diminishing  importance  of  rum  and  other  foreign  spirits.  Tbe  most 
renuurfcablc  change  in  this  connexion  is  in  thecaseof  forqgnmetbjd- 
ated  spirit.  At  onethneOSfi)  the  qaand^ofthisaAklla  imported 
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2.  Sleibttct  rtgarding  Imporlfd  SpiriU. 


Yeur. 


1900-1903 
1909-1906 
1906-1907 


Total  imports 
(praof  fMloo). 


io,4ai,5i8 
13.130^183 

8.129.503 


Ciinsiimptii>n 
jicr  head  of 
population 
(pnxif  gallon). 


0-ao 
o<ao 
o-i6 

017 


Nature  of  (pirits 
(imof  lailoii}. 


fRum 

i  Brandy.  . 
Mother  soru. 
rRum 

4  Brandy.  . 
L  Other  mtns. 
rRtim 
.J  Brandy. 
L Other  sorts. 
/-Rum.  . 
4  Brandy. 
lOthcraaiti. 


6,317.469 
3.668,616 
".935.433 
6.719.452 
3.o««.5i5 
3,617,090 

4.879.95* 
2.456.773 

.1.  "0,345 
1.942.4*5 
'.o>6>743 


Retained  for 
BMthylation. 


91.990 
l,»n,ooi 
niL 

niL 


(1904) 

SSAuifloo 
piSMvooo 

4o»9i«;«x» 

I'wiiii  h  m.ike  roughly 
the  production 


WW  almort  equal  to  the  amoiint  niaauCictund  in  tlw  United  King- 
dmn.  the  f^res  Mng  1,995^782  KsHona  for  the  home  produce  and 
1^4^108  for  the  foreign.  For  various  n-awin^— chioli>'  owinj;  to 
the  Mirtax  of  4d.  per  gallon  on  all  fon-iKti  siiirit — the  quantity 
imported  ha.s  Rradually  dwindled  away,  .iiu!  at  the  present  time  is 
practically  nc>:li^il>l<-.  1  He  iiriiu  iivil  hpitit-jir(»:uc  in^;  countries 
arc  Kubsia  and  Cjermany,  the  Uniteu  States  coming  next,  and  then 
France,  Austria  and  the  United  KLnRfami  in  MnccMMO,  foUowed  by 
Hungary,  Holhuid  and  Btlgiunii  Th*  followinir  arc  the  fignrra  for 
1905:— 

I'rixif  jiiiUons. 

Ruiuuan  I^nipire         ....  I6l.j66,<xx) 

Certiiany  146.014,000 

United  States  125,042,000 

Fimnoe   

AiHtiii  

United  IQaidoiii  .... 

Htingaiy  

Holland  

Belgium  

If  we  except  Canada  ami  the  Cajx' 
6^000,000   anil    1.500,000   gallons   respectively  1 
of  the  British  Knifure,  apart  froin  the  Unitt-.i  Kui^ilom,  is  very 
Bmall.    Briti'-h  (  ii]i.-ina  exports  i,o«),txx)  to  4,ooo,<xx>  and  Jamaica 
abiiut  1 ,5'Ki.c^Ki  gallon*  o(^ rum. 

With  rin:.i:il  (o  the  consumption  in  pnllons  per  head,  Denmark 
stands  fsr-.t  wiiti  2  4,  then  follow!)  the  A-.istrol  lunt;ari.in  Kiiipirt.  with 
1.98,  (jcrmany  with  1-43,  Holland  with  the  *a«ic  hgure,  Frame 
with  I-J7,  Sweden  nith  I'^b,  the  United  States  with  I*36t  Belgium 
with  I- 10,  and  laiit  the  United  Kingdom  with  0^1.  Theconsum|>- 
tion  in  Russia  is  about  equal  to  that  of  tlie  United  Kingdom.  The 
figures  pvm  are  for  the  year  1905.  In  the  British  colonies  Wc-^tcm 
Australi.i  comes  first  with  a  coinsumption  per  he.t(l  of  1-3.1  gallou-i; 
aiul  then  in  <irdi-r  Queensland  1.32  gallons;  Canada  0  94  g:dlon; 
New  Snith  Walw  0-77  gallon;  New  Zealand  0-73  gallon;  Victoria 
0.64  gallon;  the  Cane  0-58  Kdlon,  and  South  Australia  0-47  gallon. 
Of  the  spirits  distilled  in  the  United  Kingdom.  Scotland  produces 
nuehly  one  half,  Kngland  and  Ireland  about  one  quarter  each. 
Although  the  number  of  di*titterie*  in  England  and  Ireland  has 
x-ariofl  but  little  of  recent  years,  the  number  in  Scotland  increased 
fr.if.  120  in  iHHoto  161  In  I890.  In  1906  the  .ictual  nuinliers  were — 
Scotland  150;  Ireland  38;  England  8.  The  apparent  anomaly 
between  the  number  of  distilleries  and  the  quantity  of  spirit  produced 
in  different  parts  of  the  kingdom  is  explained  by  the  fact  that  the 
gieat  maioriiv  of  the  distiUoiea  ui  Scotland  and  Ireland  areMnall, 
pot-still  Jistilierii-s,  w  hereaa  the  Engligh  work* «w  all  of  cuMidorable 
capacity.  It  is  difficult  to  arrive  at  any  salisfactoiy  6ffm  with 
rc^rd  to  the  amount  of  capital  inve«te<l  tn  British  aod  Imil  «Bltil- 
lenes,  iMit  it  i>roliably  exceeds  twenty  millions. 

Illicit  distillation  has  almost  ccascil  to  exist  in  Great  Britain,  but 
in  Ireland  the  number  of  annual  seizures  under  this  hcadinjc  is  atill 
considerable  In  i9o&-i907,  out  of  a  total  of  974  detections  and 
seizures,  968  were  in  Ireland. 

The  spirit  profjucetl  in  the  United  Kingdom  is  made  almost 
exrlij>i\il\  fruni  mih,  uriiii,il;.-il  gr.iiti  (i  liirlly  nvii/o,  rye,  barlcv. 
wheat  anil  o.its)  and  molasses.  The  relatiw  proportion  of  malt 
to  unmalted  grain  haa  shown  a  slight  tendency  to  increase  during 
the  past  twentv  years,  but  the  quantity  of  moiasaea  employed  has 
tacriaaed  veo'  largely  in  the  same  period,  owing  mainly  to  the 
fact  that  home-made  xpint  lies  Itrnly  displaced  the  foreign  article 
for  «>M ml  in  |i!i=trial  purpo'es  and  paiticularhr  for  mcthyktion. 
The  .'.tinL.'e.i  i;ii.intiiies  of  the  various  materisb employed  u  1883 
and  I<jof(  re.ipix-tiN  ely  were  as  under: — 


Year. 

Malt  (quarters). 

Unmalted  grain 
(quartern). 

Molasses  and 
sugar  (cwt.). 

IS 

859.363 
1,191.199 

fniita499>  (■ 

is  defivcd 


With  rapid  to  the  materials  etnployed 

in  the  manufacture  of  spirits  in  France, 
r f.injhly  So-oo'i  now  connst  of  maize  (and 
other  starchy  substances),  beetroot  and 
molasses,  whereas  in  1840  nine-tenths  of 
the  alcohol  prixluced  was  derived  from  the 
pape  and  other  fruits.  Tkb  chaise  is  due 
in  part  to  the  ravages  of  the  oldium  disease 
(1850-1857)  and  the  phylloxera  (1876-1890), 
whth  destroyed  an  tminense  number  at 
%'ines,  but  chiefly  to  the  increased  demand 
fur  comnierrial  spirit  in  ihr  .11  r  .1-1;  :!L.inii- 
faciures,  ami  alsto  to  the  improved  methods 
for  oibtaining  a  high-class  spirit  fiora  piac* 
tically  any  staichv  or  saccnarnie  nateriaL 
In  1905  the  number  of  akuhol  unilx  ((he 
unit  =  1000  hectorlitres  of  pure  akohul) 
di-itille*!  from  maize  and  other  starchy 
materials  w.is  58<),  from  molasses  $l(>.  from 
beetroot  1U03,  from  wine,  cider.  Ices  and 

  roughly  75%  of  tlw  tfMt  manufactured 

itMi  pBlatioM.  In  ipos  the  torn  spirit  distOM 
iimountcd  to  jsM  uMtS  fuf  1000  hectolitres  of  pure  alcohol),  of 
which  2877  units  wci«  obtained  from  pot.itoes,  7<6«  units  from 
grain  ai  ii  144  units  ftom  ■olaiMi  and  other  mstcnal.  In  Runna 
npirir-i  .,re  .li^tilled  cUolly  ffOM  potatoea  and  tya,  in  the  United 
States  from  maize. 

ifanufaclure. — The  manufacture  of  spirits  coiuists  broadly 
in  converting  starchy  or  uccharine  maXtet  into  alcohol,  the 
latter  product  being  subacVKOti^  aepoxated,  concert  rated 
and  rectified.  Vilieii  spirits  an  mild*  ton  •  ptudy  tatcharine 
material  the  pioceas  ot  coavcctfon  into  akoiwl  k  *  relatively 
simple  one,  but  where  faiinaceout  raw  products  are  employed 
it  h  prim.-u'ily  necessary  to  ttaufonn  the  starch 
them  into  sugar.  The  main  varieties  of  spirits 
from  sugar,  or  from  sugar-cantainit\g  materials,  are:^ 
St  <iA  R-B«nvn  Spiutb 

Aitii  MaUruU.  ProdiKt. 

Wine.  Biandy. 

Sugarcane  and  cane  molaHee.  Rum. 

Beetroot ;  beet  molasses.  Industrial  afcohol. 

Occasionally  wine,  cider,  perry  and  cane  molasses  arc  also 

employed  for  making  either  plaiti  potable  spirit  or  industrial 
altohol,  and  at  limes  cai.c  molasses  (thietly  obtained  from 
Cuba  and  the  West  Indies)  are  used  somewhat  cxtei.sively  ir> 
England  for  the  manutailure  of  |ilain  spirit.  Occasionally,  also, 
plain  iKilable  spirit  is  derived  from  beets,  but  tarely  from  beet 
molasses,  tile  spirit  derived  from  the  latter  being  &oine«liat 
di'ilicult  of  rcctit'iration. 

The  chief  spirits  derived  from  starchy  materials,  and  their 
coitcspoo^ng  nw  materials,  are  as  foDows: — 

STARCN'OBaiven  Sri  kits 
JbW  JfoMriBi.  Product. 

AVhislcy.  "cornbrandy,"  "vod- 
Cerral  Krain^:  chiefly  barley,  rye.  <  ka,"  plain  apirit]  ladllitfial 

oats,  wheat  and  maize  I-  alcohol. 

Potatoes        .  .  Indu;-tri:il  .ilciihfil. 

\.  Sfiiriis  Ihrivtd  (rom  Simhtirim-  Maliriah. — The  manu- 
facture of  the  liner  brandies,  such  as  those  of  Cognac,  is,  as  far 
as  the  processes  involvcil  arc  c<incerned,  by  no  means 
a  complex  matter.  The  excellence  of  this  class  of 
spirit  is  due  mainly  to  the  character  of  the  u  ine  employe<l 
and  to  the  great  experience  of  the  distillers  i:  ><  li  cting  and 
blending  the  raw  materials  and  finished  products.  The 
character  of  the  wine  is,  of  course,  chiefly  due  to  tlw 
peculiar  soil  and  climatic  oonditians,  and  in  some  dcfne  to 
the  methods  ol  cuttivalioo.  H»  kttar,  it  WMf  be  added, 
have  since  the  reooaatitHtfaia  ol  dw  Charentc  vineyards 
subsequent  to  thefar  partial  deatractSou  by  the  phyUoTCra 
(sec  Rra.ndv)  been  much  improved.  In  the  pre-phylknera 
days  the  vineyards  were  planted  and  cultivated  in  a  very  rough 
Bn<l  ready  la>lii..n.  « illiuut  niiy  attempt  at  regularity  of  planting. 
The  result  was  that  the  vines  spread  practically  tinrcstraincd 
in  every  and  any  .lircction.  In  con.scquencc  there  was  a  great 
irregularity  of  growth,  feeble  and  hardy  plants  being  found 
side  by  side,  and  the  yield  was  i)oor.  In  vineyards  constructed 
in  the  modem  styk  the  vines  are  planted  in  r^ular  rows, 
and  th*  b«dMi  are,  nith  •  visv  to  dbtabiBg  I 
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ripeaing,  methodically  supported  by  wire.  The  wines  jiro- 
duicd  Ijy  the  Charente  vineyards  are  of  a  light i\vhi!e)cha.rftctcr 
aad  possess  no  markcii  "  l)uuquct,"  but  they  nevertheless 
peoAncv  a  spirit  of  a  peculiarly  line  and  delicate  character.  It 
!■  nnvkable  thtt  Uie  fuller  and  mure  aromatic  wineft  of  the 
Giraade  ad  of  BuifHiidy,  for  instance,  are  not  M  Hiiubk  for 
Utt  maaiiiaictiiie  oi  faniidjr  w  tiw  teUUveiy  poor  powtbs  of 
the  Chaiente.  The  ippantus  employed  for  the  dbtilhtian  of 
the  fine  Cugoac  brandies  is  genoally  of  s  very  simple  pot- 
still  type,  i' ig.  5  depicts  the  sUU-room  of  ■.  Chaiente  distillery 


of  former  times,  and  fig.  6  shows  one  of  Messrs  Martcll's 
distilleries  in  Cognac,  equipped  on  modern  lines.  It  will  !>c 
seen  that,  in  principle,  there  is  very  little  difference  between 


.Bli'lfte.  A-^Modam -Cognac  FoMtili. '  (Muteil  ft  Cw)  '  >  ' 


the  two  lets  of  plant,  the  reason  being  that  experience  has 
shown  that  for  wines  producing  the  finest  brandies,  the  simplest 
form  of  still  is  als<3  the  best.  Vor  the  dibiillution  of  wines  not 
of  the  highest  quality  (from  the  brandy  disliller.s'  |X)int  of  view) 
more  complicated  ajiparatua  is  employed,  as  the  .spirit  innn 
these  wines  must  be  mure  highly  rectiticd  than  is  the  case  with 
the  finest  brandies.  Broadly  .s[K-aking,  it  may  be  said  that  the 
type  of  still  is  suited  to  the  production  in  the  most  economical 
manner  of  the  best  spirit  to  be  obtained  from  the  wine  of  a 
partkulu  distzict.  In  Cognac,  bcandy  is  geoenUy,  but  not 
ludvenaDy,  made  by  the  "  brauiUlB  et  itpaase  "  system,  this 
being  a  double  distillation  in  a  simple  pot-still.  The  stills  are 
(compared  with  whisky  pot-stills)  very  small,  holding  roughly 
one  hundred  gallons,  and  the  distillation  is  conducted  very 
slowly  and  carefully,  lasting  about  eight  hours.  Sometimes  the 
whole  of  the  s[)irit  is  collected  in  one  receiver  (corresponding  to 
the  low  wines  of  Scotch  whisky),  but  frequently  the  "  brouiUis," 
■s  the  results  of  the  first  distillation  are  termed,  arc  divided 
into  several  fiactiooa.  The  "  brouillis  "  which  contain  about 
«5  to  35%  «f  alcohal  are  redbtOkd,  this  lecoad  dbtiOatian 


being  called  the  '  boane  chaolle"  <W  "repasse."  The  first 
runnings — which  vary  in  quality  according  to  the  quality  of  the 
wine,  the  manner  of  heating,  &c. — are  termed  "  produit 
dc  tetc  "  or  "  ictes,"  and  arc  separately  collected  and  mixed 
with  the  "  brouillis "  of  the  following  operation.  The 
spirit  which  next  comes  over  (starting  at  a  strength  of  about 
80%  and  ninning  down  to  about  55%)  is  the  "  ccenr,"  and 
as  a  whole,  nuha  «oa|M^  M  to  yo%  of  nbialnte  bIooImI  by 
volume,  liie  icadue  in  the  still  Is  then  nm  down  to  water, 
and  the  spirit  so  obtained,  which  ^ws  so  to  35%,  is  called 
"scconde."  ;ind  is  either  mixed  with  a  fresh  charge  of  wine  or 
rectifiiil  .scparaiely.  ihe  stronger  portion  being  mixed  with  the 
"  brouillis.'  the  we.il^er  with  a  i  harpc  of  wine  (sec  BrANDY). 

There  arc  two  main  kinds  of  rum,  namely,  Jamaica  rum  and 
rum  of  the  type  prepared  principally  in  Demerara  and  Trinidad 
(see  Rum).  There  are  two  varieties  of  Jamaica 
rum  (a)  the  OHnmon  clear  rum,  and  (6)  flavoured, 
or  "  Gennaa  "  mm.  (a)  "  rnwunnn  ckai "  mm  is  pccpaved 
from  a  mixtun  of  wgar-cane  mcilaiTa,  "ekhnminga"  (the 
scum  from  the  boiling  cane  juice)  and  "  dtmder,"  this  laat 
name  iKing  given  to  the  spent  lees  from  previous  distillationi. 
Previous  lo  ii>c  the  "  skimmings  "  are  subjcried  to  acid  fermen- 
tation either  alone  or  in  conjunction  with  "  trash  "  (crushed 
cane).  The  wort,  which  on  the  average  contains  about  10  to 
ij%  of  sugar,  ferments  very  slowly,  owing  to  the  fact 
that  very  little  yeast — the  latter  being  derived  from  the  cane 
rind — is  present.  Roughly  five  to  ten  days  are  occupied  by 
this  operation.  At  fint  the  fermentation  is  mainly  alcdwiic, 
but  it  rafkidly  aMnnua  an  add  character,  oiriiig  to  tfaepBeaawe 
of  a  fluent  nnabcr  o{  addlfyiag  beeieiia  derived  bonthe 
"dunder"  and  "skimnungs."  The  dlMillatkn  of  the  fer- 
mented wort  is  carried  out  in  pot  stills  heated  by  fire  or  steam, 
either  of  a  simpli-  ;yj>i-  or  prnvii'.ci!  with  rcctilicrs.  In  the 
former  case  two  disi hlations  arc-  nrirtsary,  the  first  resulting 
in  the  production  of  a  weak  alcoholn  liquid  termed  "  low  wines." 
the  second,  which  consists  in  a  rtctittcation  of  the  low  wines, 
producing  "  high  wines  "  or  strong  rum.  The  other  type  of 
still  is  provideil  with  two  reciitiers,  which  are  interposed 
lictween  the  still  and  the  condensing  worm.  These  axe  charged 
with  low  and  high  winca  teqpectively.  The  fint  nmninga  oi 
the  stiU  (35  to  40  o.p.)  conatltute  the  ran  proper,  the  neit 
fraction  the  high  wiocs,  and  the  final  distillate  the  low  wines. 
{b)  Flavoured  or  "  German  "  rum  is  prepared  from  the  same 
materials  as  the  "common  clear"  variety,  with  the  addition 
of  "  acid  "  and  llavour."  "  Acid  "  is  obtaine<l  by  atidiiying 
IcrnieiUed  cane  juite  by  means  of  cane  '  irasii  "  and  .-efuflt 
from  the  wash  backs.  "  Flavour  "  is  prepared  in  much  the 
same  way  as  "  acid,"  except  that  "  dunder  "  sediment  is  also 
added.  The  fermentation,  which  is  to  a  very  great  extent 
bacterial,  results  in  the  formation  of  large  quantitke  of  add, 
infflwding  much  butjnic  add  and  compound  eaten.  Tlie 
distOlatian  of  "  flavowcd  "  nun  it  canied  out  in  nmdi  the  ssae 
manner  as  that  of  the  "  common  clear."  The  manufactate  of 
"  Demerara  nun  "  is  differentiated  from  that  of  the  Jamaica 
varieties  mainly  by  the  fact  that  the  fermentation  in  the  former 
case  is  practically  purely  saccharomytetic  {t.f.  yeast),  whereas 
tlic  liiiur  is  largely  schizomycetic  (i.f.  bacterial),  for  the 
distillation  of  the  Demerara  rums,  which  are  much  lighter  in 
ila%'our  than  the  Jamaica  varieties,  stills  of  the  "  patent  "  (sec 
below)  or  rectifying  tjfpe  are  frequently  enfkgrcd  <see  Rum 
and  Auace). 

For  the  manufactun  of  industrial  ijiirit  from  siccharfne  material* 

see  bdow,  under  Industrial  AMul. 

B.  Spiriis  Dcrittd  from  Starchy  Materials. — The  manufac- 
ture of  spirit  from  saccharine  materials  is,  as  we  have  seen, 
a  rel.ilively  simple  operation,  the  sugar  being  transformed 
into  akohol  by  fermentation,  and  the  latter  then  distilled  off. 
To  convert  starchy  matter  into  alcohol  is  a  much  more  compli- 
cated matter.  To  the  operations  necessary  for  the  transforma- 
tion of  sugar  into  spirit,  must,  in  the  case  of  staid^  materials, 
be  added  that  of  oouvcrting  the  ataidi  iato  ngn.  This  is 
«|iihf|»i  either  fagr  the  actian  of  »  dlaautlc  tanBaat,  ladi 
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M  dwt  pMMOt  Id  onlMd  gnia  (ace  Bmnno)  or  teareMd  by 
certain  Hvtag  gn»iilaB»,  or  by  an  acid  such  at  wlphwifc  add. 
l^e  latter  process  is  little  employed  at  the  present  time.  The 

materials  employed  by  ihe  distiller,  and  the  methods  of  pre- 
paration and  treatment  to  which  they  are  subjected  before 
and  after  entering  the  distilicPt-.  arc  in  some  nspM  i  :s  similar, 
in  others  materially  ditirrcni,  from  those  employed  by  the 
brewer.  The  materials  most  frcriucntly  employed  arc  maize, 
rye,  barley  malt,  raw  barley,  oats,  wheat  and  potatoes.  (Com- 
paring the  main  operations  (apart  from  the  actual  process  of 
dislillatkm)  of  tbe  brewer  with  those  of  the  distiller,  it  is  true 
that  these  are  identical  in  the  sense  that  they  consist  in  the 
ooovenioii  of  staich  into  sugir  ud  oi  the  latter  into  alcahol; 
but  whereas  the  object  of  the  brewer  is  to  pradnoe  beer,  of 
whidt  akohol  fonns  onljr  a  nditiv^  small  pnportion,  tbe 
distiller,  bnwiljr  speaking,  dsaiies  le  pnduoe  afcebol,  and  it  Is 
this  foct  whkfa  is  napoBBihle  for  the  dUenoccs  aUnded  to 
above. 

DistiUrrv  \taltinf,.  -Where  malt  is  employed  as  the  main 
raw  material,  as,  lor  instanre,  in  the  case  of  Scotch  pot-still 
whiskies,  und  also,  but  to  a  minor  decree,  in  Irish  (><>t -still 
whiskies  and  patent  still  whiskies,  the  process  of  preparation 
does  not,  except  it,  4.11111  specitic  particulars,  differ  very  widely 
from  that  used  in  making  brewer's  malt  (see  Malt).  With 
regard  to  the  barley  employed  for  this  purpose,  certain  qualities 
which  are  of  the  greatest  importance  to  the  brewer,  such  as  the 
nature  of  the  husk,  colour,  and  friability  of  the  starch,  arc  of 
little  intercet  to  the  distiller,  and  pioviduif  that  the  giain  is 
soond  and  that  it  contains  a  htfipeitwitaie  of  staich  and  malta 
as  wdl,  it  will  pass  mnsier  at  an  avenge  dlstHkiyninterlal.  It 
is  nsaal  to  gime  barley  intended  for  patent-still  work  a  rather 
longer  period  in  the  steep  aikd  on  the  floors  than  in  brewery 
malting,  and  it  is  well  to  treat  the  steep-water  with  some  anti- 
septic, preferably  lime,  as  the  distiller  has  not  the  opportunity 
of  lessening  the  dangers  of  b.icterial  infection  at  subsequent 
stages  which  is  afforded  U)  the  brewer  by  the  boiling  .ind  hopping 
of  the  wort.  In  distilleries  where  barley  mall  is  not  used  as 
the  niiiin  r,iw  material,  but  mainly  or  Lliielly  as  a  diaslatic  agent 
(for  instance,  in  potato  and  maize  distilleries  on  the  continent 
of  Europe),  the  so-called  "  long  "  malt  process  is  «-idely  em- 
ployed. This  consists  essentially  in  subjecting  the  grain  first  to 
a  somewhat  lengthy  steep  (until  the  increase  in  weight  due  to 
the  absorbed  mleria  about  40  to  45%),  and  secondly  to  a  very 
preliiBged*'looring*'atamodeintetempetatn»,  great  attention 
being  paid  to  the  conditions  of  ventilation  and  humidity.  It 
was  fooneiiy  believed  that  the  germinating  barley  grain  attains 
its  WiaTimiint  of  diastatic  power  after  a  very  short  period,  and 
that  when  the  aerospire  is  three-quarters  "  up  "  and  the  rootlets 
say  one  and  a  h:ilf  times  the  length  of  the  Krain,  the  mall  is 
ready  for  removal  from  the  tlo<:)r.  M.  Delbruek.  Hayduck  and 
others  have,  however,  shown  that  this  is  not  the  case,  and  the 
practical  results  obtained  by  adopting  the  twenty  days'  "  floor- 
ing "  pK'riod  (and  its  attendant  conditions)  haVOamp^OOttfinned 
the  scientific  researches  on  this  subject. 

Hayduck  has  shown  that  the  relative  diastatic  strengths  of 
"  short  "  (seven  to  ten  days)  and  "  long  "  (twenty  days)  malt 
are,  (i)  fior  heavy  barleys  as  100:  138-5  (average),  (3)  for  light 
barleys  aa  too:  idO'S  (sveragie)*  in  contradistinctioo  to  the 
hwwer  (who  csn  only  nae  It  «n  eiceptlowal  occasions  and  for 
Ipcrla)  purpoacs),  the  ifistfller  piefen,  whenever  this  is  feasible, 
to  use  green  malt  rather  than  kilned  malt.  One  of  the  principal 
objects  of  kilning  brewing  m.ilt  is  to  restrict  the  diastatic  power; 
but  this  is  the  very  factor  which  the  distiller  desires  to  preserve, 
as  the  green  malt  possesses  roughly  twice  the  diastatic  activity 
of  high  kilned  malt.  It  is  obvious  that  the  distiller,  who  regards 
his  malt  men  ly  as  a  starch-converting  agent,  will,  ceteris  paribus. 
use  as  little  kilned  malt  as  possible.  The  malt  whisky  distiller 
cannot,  however,  use  green  mall,  as  he  relies  to  a  great  extent 
on  the  kilning  process  for  the  development  of  the  peculiar 
flavour  characteristic  of  the  article  he  produces.  Moreover, 
it  is  frequently  difficult  during  hot  weather  to  obtain  a  satis- 
bctoiy  green  malt  anpply,  capedaQy  as  tbe  latter  wOl  not  bear 


Smhm£  SLd^QawB^'^«S?lii^^  peSwrttaaf 
kilned  mah  Is  neceeiaiy  for  the  satisfactotynMUMifactBFe  of  this 

article.  When  the  distiller  is  unable  to  use  green  malt  he  will, 
by  preference,  use  a  malt  which  has  been  kilned  at  as  low  a 
temperature  as  (xjssible.  Under  these  conditions  the  kilning 
is  little  more  than  a  drying  oj>cration,  and  ihe  lem[>crature  is 
rarely  rLusud  above  i  fo'  V. 

Although  green  or  low-dried  barley  mall  is  the  saccharifying 
agent  usually  employed  both  in  the  United  Kingdom  and  on 
the  continent  of  Europe,  malts  prepared  from  other  cereals 
arc  not  infrequently  employed  for  this  purpose.  According  to 
Giaser  and  Morsnsky  the  idative  staidb-tianaionning  capacities 
of  the  various  malted  grains,  taking  bailey  as  the  unit,  aic  aa 
folio wi: — 

Barley  malt  i-oo 

Rye  malt  O^ 

VVWt  malt  I'cS 

Oat  nnit  ......  o>jo 

Maiae  mah  048 

Oat  malt,  notwithstanding  its  low  tran>forming  power, 
jxissfsscs  certain  advant.igrs,  inasmvn  h  as  it  is  easily  and  rapidly 
prepared,  it  ai  ls  very  <|ui4  kly  in  ".Hl-  ni.ish  tun.  .md  its  diastatic 
power  is  well  maintained  during  fermentation.  Rye  is  best 
malted  in  conjunction  with  a  little  barley  or  oats,  as  it  othetwiie 
tends  to  superheat  and  to  grow  together  in  a  tangled  mass. 

DistiUtry  Mashing, — ^Dtatillery  mashing,  although  outwardly 
very  similar  to  the  pwctM  employed  in  brewing,  differs  veiy 
yiUnif  in  eonw  naportaat  paitiadan.  b  hicwbg  ail  the 
neosasaty  fermentable  natter  it  fonned  ban  the  ataich  by  the 
maahmg  operation.  The  wort  so  ebtahnad  Is  then  hopped  and 
steriliaed.  This  method  of  working,  however,  cannot  be 
adopted  by  the  distiller.  The  brewer  must  have  a  certain 
proportion  of  {ie.xtrir.ous.  non  fermentable  carbohydrate  matter 
in  his  wort;  the  distiller,  on  the  contrary,  desires  to  convert  the 
starch  as  completely  as  possible  into  fermcniable,  that  is, 
alcohol  yielding,  material.  This  result  is  obtained  in  two  wa)'s: 
first,  by  mashing  at  low  temperatures,  thus  restrieting  the  action 
of  the  diastase  less  than  is  the  case  in  the  brewer's  mash;  and, 
secondly,  by  permitting  tbe  diastatic  action  to  continue  during 
the  fermentation  period.  Low  temperature  mashing  alone  will 
not  have  the  desired  eflcct,  for  part  of  the  desrtrinous  bodies 
resulting  from  diastatic  starch-tmnsfonnatiait  ne  not  further 
degraded  by  diastase  afaae^  but  are  lendeeed  eonpletehr  fer- 
mentable by  the  conUned  actkn  of  diastase  and  yeut.  Hence 
the  distiller  is  nnable  to  bdt,  timt  is,  to  steiflise  his  wort,  as 
he  would  thereby  destroy  the  diastase  entirely.  In  this  he  is 
at  a  seriouB  disadvantage  compared  with  the  brewer,  as  an 
unsterilized  wort  is  very  liable  to  bacterial  infection.  Tbe 
latter  danger  prevents  the  distiller  from  taking  full  advantage 
of  the  benefits  of  low-temperature  mashinft,  and  he  is  obliged 
to  heal  his  mash  to  a  tcmjx'raturc  which  will,  at  any  rate,  be  a 
partial  safeguard  against  the  bacterial  evil.  The  methoii 
employed  varies  according  to  the  nature  of  the  mash  and  the 
quality  of  the  spirit  that  it  is  desired  to  obtain,  but  in  princ^le 
it  consists,  or  should  consist,  in  bringing  the  mash  as  rapidly 
as  possible  to  the  temperature  of  maximum  sacchariiicatton, 
keqting  the  irimle  at  this  point  for  some  little  tin»^  then  heating 
to  the  tenqiBfatun  of  mamaum  liqnefactlon,  and  aobsequently 
to  ns  a  tempenture  aa  is  consistent  with  the  thickness  of 
tbe  mash  and  the  preservation  of  snflicient  dhstase  for  the 
fermenting  period. 

The  FermenlirtK  Opfralions. — The  conditions  and  methods  of 
distillery  fermentation  vary  considerably,  and  in  some  rcsp<'cts 
radically,  from  those  employed  in  the  brewery.  In  order  to 
obtain  the  maximum  alcohol  yield  the  distiller  is  ijM.,L'cd  to  work 
with  unsferilizcd  wort,  and  at  relatively  high  temperatures. 
The  necessity  for  the  former  condition  has  already  been  ex- 
plained, but  the  latter  is  due  to  the  fact  that  the  optimum 
working  capacity  of  distillery  yeast  is  reached  at  a  temperature 
markedly  above  that  most  favourable  to  brewhig  types.  A|nrt 
fmn  thb,  if  the  disdiler  worked  at  bivwing  tcmpentuiea  the 
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brewing  yeasts  would  predominate,  and  these  produce  less 
alcohol  than  the  distillery  types.  Thus  at  75"  F.  (and  above) 
disUUeiy  yeasts  tend  to  predominate.  The  conditions  oi  fer- 
awntiMdon  uliicb  are  mon  or  kas  forced  upon  the  diMiller 
an  iiBfiiiliiMtiilr  abo  very  favourable  to  the  devdopmcot  of 
iMctttia,  aad  tf  apedal  methodt  «te  not  adopted  to  check  their 
devdopment,  the  result  would  aetioudy  affatt  not  <uif  tlia 
quantity  but  aho  the  quality  of  alcohol  produced.  Tlie  mlcfo- 
ttrganisms  chiefly  to  be  feared  are  those  belonging  to  the  class 
ol  tission  iungi  (ichi/oniycetes),  such  as  the  but>Tic,  the  lactic, 
the  mannilic,  and  mucic  ferments. 

Souring. — It  has  long  been  known  to  practical  distillers  that 
in  order  to  avoid  irregular  (bacterial)  fermentations  it  is  necessary 
either  to  let  the  wort  "  sotir  "  naturally,  or  to  add  a  antall  quan- 
tUy  of  add  (fdnneriy  adpburic  acid  was  frequently  empbycd) 
to  H  before  pitdiing  with  yaaat.  The  rcaaon  for  this  necessity 
WHS  until  recent  tiaies  by  bo  meaaa  dear.  It  has,  however, 
now  been  dciKiiiatmted  that  a  df^tly  add  woct  k  a  iawwuable 
medium  for  the  free  devdopment  of  the  dedisble  types  of 
distillery  yeas;s,  but  that  the  growth  of  brcwcr>'  yeasts,  and 
especially  of  battciia,  is  very  much  restricted,  if  not  entirely 
suppresiicd,  in  a  "  soured  "*  litjuid.  The  acid  which  is  the  result 
of  a  properly  conducted  souring  is  lactic  acid,  formed  by  the 
decomposition  of  the  sugar  in  the  wort,  by  bacterial  actkn, 
and  according  to  the  equation  CtllitOt^  2CiH«0}. 

For  various  reasons  (one  being  that  in  order  to  restrict  the 
lactic  fermentatioQ  when  sufficient  add  has  formed  it  is  neces- 
sary  to  heat  the  sound  Uquid  to  a  higher  temperature  than  is 
desirable  in  the  case  ol  tiia  nain  wort)  it  ia  imnpidimt  to  aUow 
the  souring  procesB  to  take  pbce  in  the  main  wort.  It  k  usual 
to  make  a  small  mash,  prepared  on  speci.il  lines,  for  the  produc- 
tion of  the  ■'  bub  "  (German  llrji'iini),  as  the  soured  wort  is 
termed.  This  is  allowed  either  to  "  sour  "  spontaneously,  or, 
better,  is  inoculated  with  a  pure  culture  of  B.  luidijiians  lonnis- 
SlKus,  which  for  this  purpose  is  undij.jbli  lly  t!u-  best  vnnety  of 
the  lactic  acid  bacteria.  The  optimum  developing  temperature 
of  this  organism  is  about  104*  F.,  but  it  k  better  to  keep  the 
woct  at  isa*  F.,  for  at  the  latter  tenpcfatait  (ncticaOy  an  other 
bacteih  aie  cqulile  «i  dcvdopoMat.  IVmb  kc^eatiOD 
b  completed  the  unit  h  iiiirii  tn  165*  F.  in  onkr  to  a^ple  the 
lactifying  bacteria — othendse  souring  would  go  on  in  ^  main 
fermentation — ami  after  cooling  to  the  proper  point  it  is  pitched 
with  yeast.  When  a  good  crop  of  the  latter  is  formed  the  whole 
is  added  to  the  main  wort.  The  bcnclicial  effects  of  stiuring 
are  not  due  to  any  specific  action  of  the  lactifying  bacteria, 
but  puxdy  to  the  lactic  acid  formed.  It  has  been  found  that 
ezcdknt — and  in  some  respects  better — results  can  be  obtained 
by  the  use  of  lactic  acid  aa  such  in  place  of  the  old  souring 
pimrrn  Some  success  has  also  attended  the  introduction  of 
hgrdnflmric  add  and  ita  sdto  as  a  inhtthato  for  kcde  add. 
Hydrofluoric  add  u  poisonous  to  bacteria  in  doses  which  do 
not  affect  distillery  yeasts,  and  the  latter  can  be  cultivated  in 
sisrh  a  manner  as  to  render  them  capable  of  withstanding  .^s 
much  as  o-3%  of  this  acid,  hacleria.  apparently,  cannot  be 
"  acclimatized  "  in  this  fashion.  Worts  treated  w^ilh  hydrotluoric 
acid  produce  practically  no  side  fermentation,  and  it  seems  a 
fact  that  this  substance  stimulates  diastatic  action,  and  thus 
permits  of  the  use  of  rdatively  low  mashing  temperatures. 
The  yeast  employed  in  British  and  Irish  pot-still  and  in  some 
patCBt-BtiU  distilknea  is  atill  gencnlly  obtained  from  breweriea, 
bnt  it  b  now  genenDy  WBOgnbcd  that—at  any  rate  for  the 
production  of  industrial  akdMl  and  for  "plain"  spirit — a 
special  type  of  yeast  such  as  the  so-called  "  German  "  yeast,  a 
good  deal  of  which  comes  from  Ilulland,  but  which  is  now  also 
produced  in  the  United  Kingdom  un  a  considerable  scale,  is 
desirable  in  the  distillery.  'J'his  v^iricty  of  yeast,  although 
dosely  allied  botanically  to  that  used  in  brewing  (belonging  as 
fe  does  to  the  same  dasa,  namely  Saccharomyces  cerevisiae), 
k  capabie  of  e&cting  a  far  more  rapid  and  far  more  complete 
fcrnimtarieo  tku  the  ktter.  Probably  the  most  widdy 
knom  aad  b«t  **  pan<ultiire "  diatiUecy  yeast  k  the  ooe 
oded  '*SpedealI,"  ftat  ptodaead  in  the  hboeateiiea  ol  the 


Berlin  Distillers'  .\ssociation.  The  optimum  working  tempera- 
ture of  distillery  yeast  is  ,',t  about  81-5°  F.,  but  it  wuuld  be 
inexpedient  to  start  the  main  fermentation  at  tliis  temperature, 
as  the  subsequent  rise  may  be  as  much  as  gff.  It  k|  tbertfots, 
usual  to  pitch  at  about  80*  F.,  and  then,  by  aMaat  of  the  attem- 
perator,  to  ood  down  very  abwfy  untO  the  tcnpoature  teachsi 
60"  F.  The  tompentwe  tabMquently  riaca  aa  iennentation 
goes  on,  but  diould  not  exceed  85*  F.  Pot-stin  mdt  whisky 
distiUera  frequently  work  at  somcwh.Tt  higher  temperatures 
Fermentation  is  carried  on  until  practn  tlly  i.li  tlie  s^ueharinc 
mntter  is  converted  into  alcohol;  and  when  •.his  :s  ilie  i..i>c,  the 
gravity  of  the  mash  is  about  equal  to,  or  even  a  little  below, 
that  of  water,  la  nuik  whisky  distilleries  the  original  gravity 
of  t  he  wort  is  usually  from  i  '0$o  to  I  -ote,  occasionally  lower,  but 
in  grain  and  pouto  distilkriea  the  wolta  are  «(tco  niade  up  to  a 
higher  gravity.  In  Gennany  gravitka  aa  hW>  t'"  we  cd> 
ployed;  bat  bi  that  counti^  "  thick  "  maahea,  owbg  to  the 
method  csnploycd  to  take  the  doty,  aie  a  nutter  of  neoeadty 
rather  than  of  dnioe. 

It  will  be  seen  from  the  above  that  the  emplo\  mcnt  of  malt  for 
the  purpose  of  rendering  starch  soluble  and  fermentable  leaves  a 
good  deal  to  be  desired  in  regard  to  both  the  mashing  and 
ferrrsetsling  o|ieralions  in  tlie  prcjduction  of  spirit.  The  use  of 
at  ill  [or  this  pur[x)se  is  also  atten<led  by  serious  drawbacks  inas- 
much as  a  considerable  proportion  of  the  starch  is  converted 
into  "  reversion  "  products  which  arc  practically  unfermentaUe 
and  thus  conddeiabk  caramdization  is  brought  about  by  the 
action  of  the  add.  In  the  case  of  the  productioa  of  poCabk 
spirits  such  aa  iKlUkf,  lAeie  the  akohol  ykkl  b  not  the  only 
object,  and  the  conservation  of  a  specific  flavour  u  desired,  it 
is  doubtful  whether  any  material  improvement  can  be  made  in 
this  connexion,  as  it  seems  probable  that  part  of  the  llavour 
may  be  due  to  some  of  the  ( irrumstances  which  from  the  [wint 
of  view  of  altoholic  yield  alone  are  most  umicsirablc.  For  the 
produclbn  of  industrial  alcohol,  however,  and  for  the  preparation 
of  spirit  intended  to  be  used  in  compound  potable  spirits  and 
liqueurs,  these  difficulties  have  now  been  surmounted.  The 
older  BKthoda  at  the  disposal  of  the  distiller  have  of  lato  yiaia 
been  rnriched  by  the  dkeovny  that  oertahi  adcro^tgaaimn 
(or  rather  the  cnqmea  contained  ia  them)  possess  the  power  of 
converting  starch  into  sugar,  and  also  of  splitting  up  saccharine 
malerbls  into  the  ordinary-  priM'.mls  i?i  alLoholic  fermentation. 
It  is  iMJssible  to  inoculate  a  sterilized  worl  with  a  pure  culture 
of  a  micrt}-organism  of  this  description  and  subsequently  with  a 
pure  culture  of  yeast,  and  so  to  avoid  all  undesirable  features  of 
the  older  processes. 

Details  ronrcming  the  practical  application  of  this  diacovery  will 
be  found  below  under  Induslrioi  AUohot. 

DittiUatimL—lhs  primary  object  of  the  distillation  of  all 
fennented  liqdds  b  that  of  iqiarrthn,  aa  far  aaposaible,  akohol 

from  tbe  non-volatile  coostituenta  of  the  wash.  In  the  tecand 

place  the  object  of  the  distiller  is  to  rectify  and  concentrate 

the  dilute  alcoholic  liquid  obtained  by  simple  distilhit ion  The 
degree  and  manner  of  rectification  and  concenira'. inn  var>  in 
accordance  with  the  iype  of  spirit  to  be  produced,  and  it  v.,!!  be 
better  therefore  to  discuss  methods  of  distillation  under  the 
headings  of  the  different  types  of  spirit  concerned. 

I.  Scokh  Pot-still  Whiihy. — The  raw  material  employed  lu 
the  manufacture  of  Scotch  pot-still  whisky  is  practically  withoat 
eacapdoa  malted  badiqy  oidy.  The  mah  k  prepared 


in  nnidi  the  aane  sray  aa  Iweweiy  naUi  caoept  that 
it  is  generally  cured  (dried)  with  a  peat,  or  mixed  peat  and  ooke^ 

fire.  It  is  to  this  peat  drying  that  the  so-called  smoky  Ikvoar 
of  most  Scotch  pot-siili  whisky  is  due.  The  malt  is  mashed 
in  a  mash  tun  on  linc-s  similar  to  those  obtaining  in  the  brewery, 
except  that  the  mashiiip  heats  are  somewhat  dilTerent.  They 
should  be  so  regulated  as  to  obtain  the  maximum  yield  con^lcnt 
with  the  prcservatioo  of  tbe  proper  flavour.  In  order  to  obtain 
as  high  a  >'ield  as  possible  four  separate  mashes  are  as  a  rule  made 
with  the  same  lot  of  grist,  the  temperature  of  each  sucoeadve 
maab  being  aoBieirtiat  hichet  than  that  pteccdiog  it.  Thewoito 
obtaiaed  from  die  fittt  three  maahea  ate  united  prior  to 
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fcnMnUtioB.  The  liquor  from'tlie  hit  nMhuned  as  nuihlBK 

liquor  for  the  next  lot  of  malt.  The  general  scheme  of  opera- 
tions subsequent  to  mashing  is  iUusttated  by  fig.  7,  which 
depicts  tht;  [iran  ss  a*  <jik-  ot  .\lc-«isrs  Boduuun's distillcricik 

After  the  won  has  b<x-n  dntwii  off  it  is  ran  thraagh  a  refrigenitor, 
and  then  paam  to  the  wash  backs.  The  latter  m  ]«■•  wooden 
veatels  concsponding  to  the  fermenting  backs  of  the  hKWtr.  Here 
the  wort  is  pitched  with  yeast,  the  fermeatation  atarthig  aa  a  rule 


hi  the  l0ir«iaes  still  it  termed 'I  ifMBtkea.**  Bothi 

run  to  waste,  or  where  local  circumstances  make  it  n<!cesaar>'  arc 
iic>l ri>\ «!,  or  moflific<i  by  means  of  a  purificjlinn  priKC^.i.  In  M>i!ie 
case*  the  solid  matter  contained  i»  converted  into  manure.  The 
ndxed  feints  and  fort-shots  contained  in  the  feints  rccnvcf  are  worked 
up  in  dm  aubaaqucnt  operation,  being  mixed  with  the  next  lot  of  low 
wines  in  the  proportion  of  rougbly  one  thini  aiiMd  feints  and  fore> 
shots,  and  two-thirds  tow  wines.  The  objeot  of  the  double  distilla- 
tion as  described  is  in  the  first  place  to  eonoentnte  the  alcohol 


FtC.  7. — l>ii»iir.inio(  M.ilt-wliisky  I'Mt--ti!l 


at  something  over  70*  F.  The  maximum  temperature  attained  at 
some  distilleries  frequently  exceeds  90°  F..  but  m  the  opinion  of  the 
author  this  is  excessive.  Fermentation  procce<ls  until  the  whole 
of  the  iviccharinc  matter  is  ronveniil  into  .ilrohol,  and  when  this 
is  the  I  111'  till-  Kr^ivily  i>f  I  hi-  li  riiientt-d  wurt — now  termed  wash — 
should  be  ctiual  to,  or  a  little  lower  than  that  of  water.  The  wash 
from  the  various  wash  backs  is  now  collected  in  the  wa-.li  i  h.iri^er, 
which  is  an  intcrmc<iiary  vc.-vv-l  serving  for  the  mixing  of  the  contents 
of  the  different  wash  backs,  and  alju;  lor  the  purpose  of  enabling  the 
rc\-cnuc  offiix-r  to  ascertain  the  total  volume  and  strength  of  the  wash. 
In  this  way  he  obtains  a  check  on  the  quantity  ami  gravity  of  the 
wort  .IS  t.ilcen  pror  to  fermentation.  From  liir  w.i-.h  ctiiirger  the 
wash  passes  to  the  was))  still,  which  is  a  copix-r  vessel  var)'ing  in 
siae  in  Scotland  from  about  3000  to  8000  gallons.  The  usual  siae 
ia  about  5000  to  6000  gallons.  This  still  is  heated  either  by  direct 
fire  (as  shown  in  the  illustiatioo).  or  frequently  by  means  of  a  !<team 
}aclcet  or  steam  coil.  The  wash  still  is  provided  w-ith  rakes  or  chains 
actuated  from  outsi'le  for  the  pur]K>se  of  preventinR  the  ^■,li  I 
contents  of  the  wash  frmi  beir.j;  charred.  The  whole  of  thr 
isdiawnolf  inone  fniction  from  thisiitill,  and  is  condensed  by  means 

of  a  copper  OOfl  cooled  by  running  water.  The  distillate  SO  obtained 
is  termed  "  low  wines,"  and  the  stren^h  is  gcncrallv  about  50  u.p. 
The  next  stage  in  the  process  i-  tin  i.  listill.iti.m  of  the  low  wines. 
This  take« pUicein  thelow  winr-  -.r.ii,  sUit  U  i-.a  von-k-I  similartothe 
wash  still,  except  that  it  is  rather  smaller.  The  <listillatc  from  the 
low  wines  still  is  collcctc<l  in  three  scjviratc  fractions  termed  respec- 
tively and  in  the  order  of  their  collection,  (a)  foreshotr.,  {Ii)  clean 
spirit  or  whisky,  (f)  feinl-s.  The  quantity  of  each  of  lhe-»e  three 
fractions  cullecte<l  will  vary  somewhat  according  to  the  nature  of 
the  spirit  being  made,  tJie  Quality  of  the  material  cmploj-cd,  and  to 
other  circumstances  into  which  it  is  not  necessary  to  enter.  As  a 
rule  the  foreshots  will  l>e  mn  from  the  starting  of  the  stil'  down  to 
25  to  30  o  p.  \Vhi.l<\  will  Ik-  ci  Hi-rteil  from  about  25  to  30  o.p. 
to  proof,  the  remainder,  n^imely  the  residual  fraction,  from  proof 
down  to  water,  being  feints.  In  collecting  the  \'arioiis  fractions  the 
distiller  is  mainly  piided  by  the  alcoholic  strengtli  of  the  K|>irit 
Ooming  over,  by  its  flavour,  and  b^  its  behaviour  on  mLxin;.:  v 
water.  It  is  tne  object  of  the  distiller  to  obtain  a  clean  sf-ir;: 
whisky  which  Rives  as  little  "  bliieini;,"  ih.K  !•<  i>p.ile>»-encc,  whi  n 
mix<--:l  with  w.iler  as  pi)-.sihl<-.  The  fiiri"-lvi!'i  and  feints  are  r>in 
into  tfie  feints  receiver,  the  whisky  to  the  spirit  receiver.  The  dis- 
tiller is  able  to  divert  tbe  spirit  coming  over  into  cither  of  these 
receivers  at  wilt  by  means  of  a  movable  ann  contained  in  the  spirit 
safe.  The  spirit  safe  is  a  dond  vessel  containinK  two  or  more 
braad  funnels  each  of  which  is  eo'imected  with  a  pirn?  leading  to  a 
feints  or  spirit  rccciwr  as  the  case  may  be.  The  movable  arm  fixed 
on  to  the  pipe  leadine  from  the  condensin);  roil  can  be  aciualed 
from  without  by  the  distiller.  In  this  way  the  distiller  is  able  to 
regulate  the  distillation  at  will  without  haWng  access  to  the  spirit. 
The  quality  of  the  spirit  coming  over  is  judged  by  means  of  the 
•ppaOittts  contained  in  the  sam^iag  safe.  This  is  another  closed 
vaiaeloaataining  hydrometer  jars  fitted  with  hydrometers,  and  with 
a  water  supply.  A  small  part  of  the  spirit  coming  from  the  coil 
passes  through  this  bus  into  the  hydmnieter  j.irs,  where  its  strength 
IS  taken  by  means  of  the  hydrometers  and  its  behaviour  towards 
water  ascertained  by  mixing  with  •  known  volutne  of  the  same. 
The  strength  of  the  whisky  collected  varies  at  different  distilleries, 
but  it  is  generally  from  35  t»  v>  The  quantity  and  strength 
of  the  sptnt  are  gauged  in  the  sjiin-  receiver  by  the  revenue  officer, 
■ad  the  spsrit  is  ncnmn  into  casks  and  phced  in  atom.  Tliereaidtte 
fa  the  «Mh  atm  is  teiMd  *' pot  ele  »  or spent  WBsii."  the  midw 
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contained  in  the  wash,  and  secondly  to  rectify  it.  Part  of  the 
volatile  by-prodncte  ynss  out  in  tke  apaot  neah  tai  span|  leaa; 

another  piirt  is  dinuuted  by  the  flMMBCcetiaii  which  sane  of  these 
pradocts  luukife  durfac  stoiace  In  the  lidiita  rsoriver. 
s.  /rM  Pat^  IFAsfity.— Botli  m  icupidB  the  nw  nitcral 

employed  and  the  manner  of  tianilfftCttlJe,  Iiish  pot-stfll  whisky 
differs  very  appreciably  from  the  Scotdi  variety.  There  are 
a  few  distillers  who  work  with  malted  bariey  only,  but  the  great 
majority  employ  a  mixture  of  from  (generally)  25  to  5o"4  of 
m.-iltcd  barley  and  50  to  75"^,  of  a  mixed  grist  of  "  raw  "  dr. 
unmaltcd)  n,-c.  wheat,  barley  and  oats.  The  malt  is  not  j>cat 
cured.  The  distillation  is  carried  out  in  a  type  of  still  radically 
different  from  the  Scotch  pot -si ill.  The  stills  (of  which  thcte 
are  generally  three  as  against  two  in  ihc  Scotch  process)  arc  very 
large,  ranging  up  to  20,000  gallons.  A  characteristic  feature 
of  the  Irish  pot-still  is  the  great  length  and  hei>;ln  01  the  "  lyne- 
arm,"  i.e.  the  pipe  connecting  the  still  with  the  rondensing  coO. 
This  lyne-arm  generally  runs  up  vertically  from  tbe  StOl  for  a 
distance  of  10  to  20  ft.,  t hen  horizontally  for  •aolber  30  or  40  ft.» 
again  vertically  for  to  to  so  It,  and  b  then  Mnaerted  to  tbe 
coadeoaer.  The  botimntal  portion  of  the  lyae^im  Hct  in  a 
shaQoir  trough  fitted  with  a  water  supply,  and  tbe  tenpetattiie 
of  the  spirit  vapours  prior  to  their  paating  to  the  condenser 
may  thus  be  regulated  at  wilL  According  to  the  length  and 
height  of  the  lyne-arm  and  the  temperature  of  the  water  jacket, 
more  or  less  of  the  vapours  condense  and  arc  carried  back  to  the 
still  by  meam  of  a  pipe  raniiiiic  back  bam  the  horizontal  jponioa 


of  sinale  type  of  Irish  Poe-stitl  Plant, 
loha  JamcaonVDIstinery.  Dublfai.) 

of  the  lyne-arm  to  the  StilL  The  returr.  pipe  is  fitle<!  with  a 
cock,  which  enables  the  tfistiller  to  regulate  the  return  tlow. 
Occasionally  there  is  a  further  return  pipe  for  the  condensing 
coil,  but  this  is  not  usual.   The  result  of  this  form  of  plant  is 

thit  It  ii  pwilMe  to  Twifc  lip  fit  pmtoi  qpisniltlM  of  1 
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to  obtain  a  much  higher  rectification  in  a  sinRle  operation  than  is 
possible  in  ihc  (".isi:  of  the  Srolrh  iH»(-s,lill. 

A  siriRlc  type  <il  Irish  fKH-siiU  plant  as  employed  at  Messrs 
J.  J.ime>un'x,  Uubltn.  is  shown  in  (ig.  H.  It  will  be  noticed  that  in 
this  case  there  i»  no  return  pipe  from  the  lyne-arm.  The  method 
of  collection  and  of  working  the  Irish  pot-stiUs  is  a  great  deal  tnore 
complicated  than  that  described  under  the  Scotch  variety.  Thiec 
idll»  are  entpl'iyi-d  aiu)  «irnng  luw  wines  and  wesk  low  winca«  atrong 
Mntaand  weak  tcint^  are  collected,  and  mixed  In  VliylB(pnipanion» 
aoconUng  to  the  discretion  of  the  diattUer. 

3.  Ameriem  PH-Mi  Wkitky.-'Jhat  an  tmo  wtSa.  varieties 
of  Araeriain  pot-still  wMsky,  natndy,  lye  whidnr,  bi  whkh  rye 
is  the  predominant  raw  material,  and  BoutKm  mAy,  in  wbich 
tnaize  or  Itidian  com  is  the  chief  substuoe  cniidayaL  Tbac  are 

different  varieties  of  these  whiskies. 

"  Sour  mash  "  whisky  is  made  by  scalding  the  raw  material 
with  |K)t  ale  (i.e.  the  residue  left  in  the  stills  from  the  previous 
operation),  then  coolinR  down  to  m.ishing  temperature  and 
saccharifying  by  means  of  malt.  The  distillation  is  sometimes 
carric<l  out  with  nakcvi  fire,  but  more  Rcnerally  by  means  of 
Steam  which  is  passed  into  the  wash  (termed  "  beer  "  in  .Vmerica), 
dther  in  a  free  state  or  by  means  of  a  coil,  and  then  collecting 
the  spirit,  after  condensing  and  subsequently  rectifying  by 
means  of  a  second  distillation  (tcnned  "  dottbUng").  "Sweet 
mah  **  wluaky  is  made  by  mashing  the  raw  matirial  in  the 
OB^Baiyiif^lqraHaBafllinalt.  The  stills  geneiaQy  atnploycd 
for  making  whisky  by  this  proceea  contain  tiuee  compartments 
rituntad  above  one  another  and  connected  by  meaaa  of  a  curve 
pipe.  Live  steam  blown  into  the  lower  compartment  causes 
the  wash  to  boil.  The  vapours  go  up  through  the  curved  pipe 
into  the  next  rompartment  and  so  cause  the  contents  of  the 
latter  to  boil.  Tlie  vapour  from  the  second  compartmcrtt 
then  passes  up  to  the  thini  in  the  s-inie  manner.  The  vafKjur 
from  the  third  romfnir;  men:  i)asscs  into  a  vessel  charged  with 
low  wines,  and  the  va[iours  so  obtained  an  finally  condensed, 
forming  whisky,  or  "  liit-h  wines." 

4.  Palent-stiU  Hrtniv— Scotch  and  Irish  patent-stiU  or 
"  grain  "  whiskies  arc  manufactured  usually  with  a  mixed  grist 
of  raw  and  malted  grain,  and  by  means  of  an  apparatus  usually 
teemed  the  "patent,"  but  more  profwriy  called  CofTey's  still. 
For  the  mnmtfaetun  of  patent-still  whisky  a  grist  containing 
flncratty  »%%  «  man  of  nahad  badiy  is  employed.  The 
balanee  rmwfatt  of  minbft  tafsdwr  wfth  malted  and  unmalted 
lye,  oatt  and  lAeat,  and  tha  mixture  of  grains  empl^ed  varies 
at  Ailment  distBleriea.  The  mashing  takes  place  a*  a  general 
rule  in  an  ordinary  mash-tun,  and  calls  for  no  special  mention. 
The  fermentation  is  conducted  in  much  the  same  way  as  at  iH>t- 
still  distilleries,  except  that  al  some  p.ilenl-still  distilleries  where 
bakers'  yeast  is  made  it  is  koiulucled  on  somewhat  different 
lines,  the  con'litiotis  \mng  adjusted  so  as  to  suit  the  prop.agation 
of  a  healthy  type  ofye.ist  of  a  particular  tyi>c.  For  fermentation 
of  this  description  it  is  well  recognized  that  the  use  of  select eii 
or  pure  yeast  is  iiecessarj-.  The  fermenting  vessels,  wash 
chargers,  &c.,  are  much  the  same  as  in  the  pot-still  distillcrj' 
escept  that  they  are  of  much  larger  size.  The  "patent "  still 
was  invented  by  Aeneas  Coffey  in  the  eaily  part  of  the  loth 
century  with  a  view  of  accomplishing  in  one  operation  th.-it 
which  necessitates  several  operations  in  the  pot-still,  of  economiz- 
ing  time,  fuel,  and  material,  and  also  of  obtaining  at  will  a  qiirit 
of  a  hl^r  purity  than  that  uMdi  can  he  got  hy  ths  poi-atilL 
It  is  soasethnas  stated  that  the  pntcnt  still  doea  not  produce 
whUcy,  but  menly  plain  spirit  or  aleobol,  but  as  a  matter  of 
fact  this  Is  not  the  case.  It  can  be  so  worked  by  selecting  the 
proper  materials  and  by  running  the  still  in  a  particukr  way  as 
to  proiluce  an  article  which  is  most  distinctly  a  potable  spirit 
of  the  character  of  whisky.  It  can  also  be  employed  by  altering 
the  proportion  of  the  materials  and  by  running  the  still  differently 
to  pro<luce  a  spirit  which  may  be  used  lor  purpcases  of  mcthy- 
latioti,  or  which  may  pass  through  the  hands  of  the  rectifier 
and  emerge  as  plain  spirit  or  alcohol  pure  and  simple.  It  is, 
however,  quite  impossible  to  obtain  from  the  (.'offey  still  a  really 
pfadta  or  aOent  spirit  sudi  as  that  pntdooed  by  some  of  tiie  stills  1 
ea  tecgodiMt  «f  la«qpe;lB  oidar  tocblain  tUa  type  of  ipilit,  I 


the  product  of  the  patent  still  is  treated  by  the  rectifier  in  a 
special  rectifying  still  with  eliareo.il  .uid  potash.  In  eeriain 
details  the  Coffey  still  h.is  been  niociilied  since  it  was  devised  by 
the  inventor,  but  in  jirintiplo  it  h.as  been  vexj"  little  altered. 
Although  it  does  not  in  some  respects  compare  with  some  of  the 
modem  continental  rectifying  stills,  it  must  be  remembered  that 
it  is  not  made  for  the  purpose  of  obtaining  pure  alcohol,  and 
from  this  point  of  view  it  is  a  remarkable  tribute  to  the  ingenuity 
of  Coffey  that  be  should  at  00  eariy  a  date  have  designed  to  perfect 
an  appiratua. 

The  still  shown  in  fig.  q  is  one  of  the  tyn  destgncd  hy  Meats 

I<obert  Willison  of  Alloa  lor  Scotrh  prain  vniisky  mMi1Wrie».  The 
Cofley  Etill  is  a  double  still  >  lmM^^ll;K  nf  two  adjacent  tdliiiiin--, 
termed  respectively  the  rectifier  and  uiialyser.  Both  columns  arc 
subdivided  into  a  number  of  chambera  by  perforated  copper  plates. 
The  nsain  atmctufe  h  of  wood  firmly  braced  with  iron,  bach  cttm- 
partmcnt  communk-atci  with  the  next  by  meaiM  of  a  drop  pipe 
standing  slightly  alxjve  the  li  \  i  l  of  the  plate  and  passing  downwards 
into  a  eii|i,  wliii  h  forms  a  water  seal  or  joint,  fiach  compartment 
is  also  fitted  with  a  safety  valve  in  rase  of  the  plates  choking  or  of 
the  pressure  rising  unduly.  At  the  beginning  ol  the  uperatiun  both 
column*  are  filled  with  steam  at  a  pSMSUieof  about  S  n>.  The  steam 
at  the  base  of  the  analyser  passes  upwards  through  it,  and  then  to 
the  bottom  of  the  reetificr  by  means  of  the  pipe  B  (termed 
the  low-wines  v.ijiuiir  \n-<i  ).  anil  t!  i  i!  up  throuKh  the  rectifier. 
When  Initli  columns  are  filled  with  steam  the  wash  is  pumped  up 
from  the  wash  charger  through  the  copper  pipe  A  to  near  the  lop 
of  the  rectifier,  which  it  enters  at  the  junnt  .•V.  The  pipe  A  runs 
from  the  top  to  the  but  turn  i>f  the  rectifier  forming  a  double  bend  in 
each  comt>artHient,  an'l  the  wa<h  (contained  In  the  pipe)  travels 
down  in  a  zij^.ag  course  until  it  re.irhrs  the  base  of  the  rnnitier  at  the 
point  C.  From  here  ;,still  ri  ni.iinint;  in  i>i(ii'  it  i^  pumix'd  to 
the  top  of  the  anatyaer,  where  it  emerge-*  from  the  pipe  and  covers 
the  plate  of  the  top  oimpartment.  As  there  is  an  upward  pressure 
of  steam  the  wash  is  not  able  to  pass  through  the  perforations  of 
the  copper  plate  forming  the  t>a.se  of  the  compartasat.  hut  collects 
until  its  level  reaches  the  top  of  the  first  drop  pipe.  Thfntth  thia 
it  pasDCK  into  the  cup  im  the  plate  lulow  and  w)  out  on  to  the  next 
plate.  The  drop  |ji[K_-s  beMig  trapped  iiy  the  eu|)ti  ihe  slKim  i.jiiiuii 
pass  upwards  tnniugh  the  former.  In  this  way  the  wash  paswcs 
t  hrough  compan  ment  to  comparimeat  of 'the  analyaer  until  it  fcaches 
the  bottom,  and  then  posses  out  by  means  of  the  spent  wash  siphon. 
The  steam  on  its  pHBBgp  up  through  the  analyser  carried  with  it  the 
alroholic  vapours  and  Other  vnUtile  nlattl■r^  contaimtl  in  the  wasli. 
The  alcoholic  vapeiiirs  f«i»H  fr<iiii  Ihe  ti'p  of  the  aiialysi-r  tn  the 
bottom  of  the  rii  tilur.  and  then  upwards  throueh  the  latter  from 
compartment  to  compartment.  In  so  doing  they  are  gradually 
cooled  by  the  wash  flowing  down  through  the  pipe  A.  This  gradual 
cooling  causes  the  lc»«  virialilc  constituents  to  condense  and  so  to 
flow  downwards  throu^  the  column  until  they  reach  the  base  of  the 
rertifter.  M  a  certain  paiint  in  the  upper  part  of  the  rectH»r 
(marked  S  in  the  illustration)  the  bottom  o«  the  rompartment  in 
qm:,-.i.in  lOrined  not  of  a  perforati'd  plate,  but  i)f  .i  -.luiit  eopiHT 
^tu  i  t ,  pierced  by  a  fairly  wide  pipe,  which  stands  up  about  two  inches 
above  the  kvai  of  the  fmaar.  litis  is  termed  the  spirit  plate.  It 
is  so  placed  that  riie  aleoholic  vapours  condense  either  on  or  imme- 
diately above  it.  The  alcohol  paOKS out  feral  the  i^>iril  pbte  cham- 
ber fnom  one  of  the  two  pipes  shown  la  thefllustration  (either  to  the 
>piriiii  or  to  the  feints  receiver  as  the  case  may  be),  .-jnd  is  then 
further  cooled,  in  onSer  to  complete  the  eondi'n>,iiii)n.  by  mian»  of 
coils  immersed  in  flowing  water,  as  shown  in  the  illuistration.  In 
order  to  render  the  eaadsnaatioB  Still  OMM  pstfact  the  Upper  cfasas- 
ben  of  the  lectifier  sse  -fitted  with  ooila  through  widdi  ooU  water 
is  passed.  The  vapours  condensed  by  this  fall  upon  the  spirit  platCv 
The  vapours  whkh  have  an  anpfeciably  lower  hniling-twint  than 
cl  hylic  alcohol,  such  a*  the  aldenydes,  together  with  a  larKe  volume 
of  earbonic  acid  gas  derived  from  the  wash,  pas*  out  of  the  top  of 
the  rectifier  by  means  of  tlie  "  incoadcnsiblc  gas  "  pipe  and  thence 
toasepacsteoondensiflgcoO.  Thes^tobtaiRedkof  Mahsticngth, 
gcncnuly  sbout  6s  o.p.  The  less  volatile  constituents  m  riie  wash, 
generally  termed  fusel  oil,"  which  pans  out  of  the  base  of  the  recti- 
fier, arc  cooled  and  then  passed  to  the  oil  vesKeL  After  the  apparatus 
has  Vnfn  »<)rke<l  for  some  lirne  the  ixxfA  oil  »hi<h  (hiiil^  in  a  laver 
on  llie  ri.fi  lif  the  rrvnter-.ts  of  the  oil  vi-sse!  is  i^kinimeil  olT.  The 
watcrj-  lajer  from  the  oil  vcsael,  which  still  contains  a  little  alcohol, 

is  again  passed  through  the appssMBsComam  the  hsttnoe  of  the 

latter.  By  employing  the  cold  wash  to  oool  the  axahoBc  vaptnira 
much  c'lndensing  water  is  saved  as  compared  with  the  ortfinary 
IKjI-still  apparatus.  Conversely,  as  the  hot  alcohol  vapours  heat 
the  cold  wash  to  boiting  poinl,  th<-rp  is  a  great  oronf>my  of  coal  as 
comparefl  with  the  older  prwess. 

Tn«  distillation  is  controlled  by  an  operator  standing  on  the 
platform  P.  The  operator  is  able  oy  means  of  the  samplmg  appor 
ratua  X  to  determine  the  quality  and  strength  of  the  spirit  and  of 
thewssh.  He  teabfe,  by  RmlatfagriK  quantity  of  sMaas  admitted 
to  the  appawaus,  hy  asodlfyliig  tfaarateoi  pwpiBg.  and  hy  lusniag 
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be,  to  control  the  strength  ajid  quality  oi  the  product  in  much  the 
■  as  d.M's  the  poMdu  diitflkr. 


«f  .akoiwt  95  pattt  tad 
■be,  nnder  cntain 


<* 

Oil  »nmi 

fv't  Uuti 
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and  lotiictions,  employ  pure 
•leobol.  It  »  generally  coaaidcred 
that  the  most  satisfactory  way  of 
methylating  or  "  denaturing  "  spirit 
int  ended  for  technical  purposes  is  thai 
which  consists  in  adding  one  of  ih< 
ingredients  which  would  ordinarily  1r 
used  in  the  course  of  manufacture, 
or  some  other  ingredient  which  does 
not  interfere  with  the  manufacture  oi 
the  specific  article  in  question.  la 
the  year  1906  the  total  quantity 
"  industrial  methylated  spirit  "  cm- 
pkiyed  in  the  UiUted  KiBtdooi  mt 

of  ptue  alooliol  empk^cd  in  llwiMM 
year  was  435,915  gallons;  for  tk 
same  period  the  total  qtuntity  «f 

ordinary  methylated  spirit  produced 
was  6,055, ;Ss  g.^Uons.  On  the  con- 
tinent of  Euro[>t  and  in  .America 
alcohol  is  used  in  the  industries  lo  a 
greater  extent  than  is  the  ca!.c  in  the 
United  Kingdom. 

The  raw  materials  generally  em- 
ployed in  making  industrial  alcohol 
ue  the  uigar  beet,  and  beet  or  1 
mohMW,  pptotoci,  maize,  rice 
■imilMrstMdiyna,t«riilB.  Tbei 
facture  «{  spirit  for  industrial  pn- 
poses  in  many  n^iects  itaemblM  the 
pmccw  far  OHirabcliiiing  polafafe 
Vidt,  but,  bnadljr  speaking,  it  may 
be  said  that  the  raw  materials  em- 
ployed need  not  be  of  so  \n^h  a  class, 
and  that  the  main  otjjcct  of  the  dis- 
tiller in  this  rase  i.s  to  proouLf  as 
high  a  yield  of  akohdl  ,vs  [lossjble. 
r.isie  Lind  Ilavour  are  secondary  con- 
siderations, although  in  the  case  of 
industrial  alcohol  employed  for  some 
puiposet— for  instance,  fur  pharms- 
eeutieal  ptefMiraiions--a  very  fine 
■pint  is  leqiiufed.  When  beets  or 
■MbHM  tie  employed  far  noklag 
aloohol,tbe|WDeeMb«coaipaati«e]y 
If  beeu  aie  iiaed  the 


FIW.9.— ] 
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Industrial  Alcohol, — By  industrial  alcohol  is  understood  spirit 
which  is  employed  for  other  th.in  pijtable  purposes  Alcohol 
is  largely  employed  in  the  industries  an<l  arts,  and  for  <lomcslic 
purposes.  It  is  chiefly  used  for  the  manufacture  of  varnish, 
tine  chemicals  and  dye-stuffs,  for  pharmaceutical  purposes,  and 
in  the  form  of  ordinary  methylated  q>irit  for  lighting  and  heating. 
Ordinary  methylated  spirit  for  domestic  purposes  Is  prepared 
in  the  United  Kingdom  by  adding  10  pnits  of  wood  naphtha 
and  »  nmdl  quantity  of  mineral  naphtha  to  90  parts  of  ttioiif 
spirit.  Thto  spirit  nay  be  employed  duty  free  br  any  pufpaae, 
except  tliat  it  nay  not  be  purified  in  snch  ■  manner  as  to  prodnee 
pure  alcohol  or  a  potable  ^irit.  Up  to  the  year  1906  British 
manufacturers  were  forced  either  to  use  this  spirit  or  to  pay  the 
full  duty  it  iliry  ui-hi  d  to  use  any  other  variety.  .\s  a  result 
of  the  recommendations  of  the  industrial  alcohol  commitlcc 
of  ic)04-iQ05  the  Revenue  Act  of  1006  contained  provisions 
modifying  this  undesirable  state  of  afiairs.  Manufacturers  may 
a  vedal "  tehutrialneth^atodipliit," 


the  mm  wty  ■•  is  the  case  in  the 
manufacture  of  sugar  itself  (sec 
Socak),  although  in  recent  years  a 

R,  Wnbon  ft  Co..  Alloa.)  '  ^"'^'f 

pressure  in  murn  the  f«imc  way  as  in 
the  preparation  of  |x>lato  mashes  has  been  employed  The 
sugar  present  in  the  beet  and  in  molasses  is  not  directly  ter- 
meriiiiMe,  I:  is  gi  neralU'  n  iidercd  so  by  the  addition  of  a 
small  qu.-intity  of  mineral  acid.  The  saccharine  solution  is 
then  pitched  with  yeast  and  fermented  in  the  ordinary  way. 
Potatoes,  maize,  rice  and  other  starchy  materials  are  generally 
treated  under  pressure  with  steam  in  a  close  vessel  termed 
a  converter.  This  method  enticdy  disrupts  tlie  starch  celb» 
and  to  renden  the  starch  very  readily  convertible.  When  the 
pmnn  "cooUnc"  b  oonpkted  the  nuh  b  nu  out  «l  the 
oonverter  into  the  nsaeh  ton  proper,  wliere  It  b  treated  with  ■ 
minimum  quantity  of  malt  at  the  most  suitable  tempctatws. 
The  won  obtained  is,  after  (as  a  rule)  icmoving  a  part  of  the 
husks  and  skins  by  mean*  o(  apedal  oNchiaeqr,  pitdmd  with 

yeast  and  fermented. 

\S'e  have  seen  above  in  the  paragraphs  dealinjr  with  the  gen 
features  of  distillery  operations  that  the  method  of  convcrtinc 
•tuch  into  wagu  by  miim  «( 
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dmrbacks.  01  late  yean  a  proceas  hit  been  dbcovered  whereby 

these  disadvantaKcs,  as  far  as  industrial  spirit  i^^  cutu  L-riun!  arc 
entirely  overcximc.  It  has  l>ccn  known  for  some  lirac  ih.il  ( i  rtain 
micro-organisms  (or  rather  the  enzymes  conlainetl  in  th<nii 
possess  the  power  of  converting  the  starch  directly  into  ferment- 
able sugar,  and  further  of  splitting  up  the  latter  into  the  usual 
pioducts  of  alcoholic  femMntation.  Among  the  organisms  of  this 
dmi^Kion  &rst  koown  eiay  he  nentioned  the  moulds,  A  spergiUus 
Orji9$  And  BtmtkiKt  Orjim.  I4tter  A4  L.  C  Calawttc  dis- 
oovend  a  loonkl  to  which  he  isre  the  aame  Amyhmyces  RattxH, 
which  was  employed  by  A.  CoUette  and  A.  Bddin  for  producing 
aleohol  on  an  industrial  scale.  Since  then  Boidin  has  discovered 
another  mould  to  which  he  gave  the  name  of  .\furor  /3,  which 
possesses  advantages  over  the  other  micro-organisms  named 
inasmuch  as  it  .vorks  more  rap^  lly  and  in  a  more  concentrated 
wort.  The  amylo  process,  as  this  method  of  producing  alcohol 
is  termed,  is  now  worked  on  a  very  large  scale  in  many  countries. 
The  pcocen  consists  in  inoculating  a  sterile  (mostly  maize  or 
■fee)  naab  ia  a  dosed  vessel  with  a  very  small  quantity  of  the 
■liamaf  the  aumld,  pasatag  filtceed  air  through  the  liquid  for  a 
ocftajn  time,  thiia  caaifaig  the  material  to  devdop  very  rapidly, 
and  snbsequently  inducing  fermentation  by  the  addition  of  a  pure 
yeast  culture.  The  mould  is  of  itself  capable  of  fermenting  the 
sugar  produced,  but  it  is  found  that  the  yeast  acts  more  auickly 
and  will  stand  a  greater  percentage  of  alcohol,  than  the  lurmer, 
The  whole  process  occupies  u1h)uI  five  cla\o  The  advantages 
accruing  from  operating,  as  is  the  case  in  the  amylo  process,  with 
Sterile  worts  arc  enormous,  inasmuch  as  undesirable  bacterial 
and  side  fermentations  are  impossible.  The  quality  and  yield 
of  the  alcohol  is,  owing  to  this  fact,  considerably  faiqpioved.  The 
fact  that  no  malt  ia  eaphqped  leads  to  a  further  vny  considerable 
•cenoaqr.  The  geaeiai  coune  of  opcsatioas  in  the  amylo 
pmccse  nay  he  pthewd  fmn  fif.  iol  The  auiae  «r  other  taw 


Fio.  10. — Diagram  of  the  Amylo  Process. 


material  Is  steeped  in  the  vesseb  AA  wtth  a  sii£kieitt  quantity 
of  dilute  add  to  convert  the  secondary  into  primary  phosphates. 
When  the  steeping  operations  are  complete  the  material  passes 

into  the  converters  BB.  After  conversion  is  completed  the 
disintegrated  material  passes  into  the  vessel  C,  and  thence  by 
means  of  the  pipe  D  to  the  fermenting  vessels  KEE.  .\fler 
fermentation  is  completed  the  wash  passes  to  the  still  F. 

It  is  impossible  at  present  to  employ  the  amylo  process  in 
ita  moat  satisfactory  form  ia  the  United  Kingdom  owing  to  the 
fact  that  it  ia  uecesaary  in  ocder  to  take  full  advantage  of  the 
peocsm  to  emiphqr  a  tUch  mat,  i^.  one  from  which  the  htisks 
have  not  been  removed.  The  gnvity  of  a  wort «{ tide  desctip- 
tion  cannot  be  taken  by  the  saccharimcter  prescribed  by  the 
spirit  Acts,  but  no  doubt  this  difficulty  will  in  time  be  over- 
come. The  average  yield  by  the  amylo  process  is  from  one  to 
one  and  a  half  gallons  a  cwt.  of  raw  material  more  than  is  the 

case  with  the  processes  onUnarily  employed  in  the  United 

Kingdom. 

DiUiUatioH  of  Industrial  Alrohol.-—.\  still  intended  for  the 
diatillatioa  of  iodnstrial  alcohol  aliould  be  so  devised  as  to  yield 
•ipiiitaf  tiwgiaateatstrsngth  and  purity  in  the  most  economical 
manner.  Stflk  are  now  couBtnxtcd  which  yield  in  one  opera- 
tion a  spMt  oontataing  up  to  98%  of  absolute  akohol,  and  free 
from  all  but  the  merest  traces  of  aldehyde,  fusel  oil,  fee  (fore- 
shots  and  tailings).  An  excellent  still  of  this  kind  is  that  of  R. 
Ilges.  He  takes  advantage  of  the  fact  that  if  a  liquid  containing 
15%  of  alcohol  is  boiled,  the  quantity  of  fusel  oil  in  the  vapour 
is  equal  to  the  amount  in  the  remanent  fluid,  and  that  if  the 
percentage  of  alcohol  is  less  than  15%  the  amount  of  fusel  oil 
la  the  vapour  it  pcatec  than  that  hi  the  Jlqnld.  It  is  theiefaee 


possible,  by  working  on  proper  lines,  to  remove  the  whole  of 
Ihi-  fusil  from  the  mash  !)y  a  sinplf  oiKration.  Ry  subjecting 
the  vapours  W)  obtained  (o  a  i.irefully  regulated  dcphlegmation, 
ihe  fujd  oil  condenses,  together  with  the  steam  and  a  certain 
proportion  of  alcohol — in  practice  15  "o-  By  further  cooling 
the  liquid  so  obtained  the  ftisel  separates  out,  and,  being  spedfic- 
slly  lighter,  rises  to  the  surface  of  the  watery  spirit,  and  ia  then 
easily  remowed.  This  foonoCstiUia  SO  arranged  that  aaarchanas 
from  tlie  comet  tempentun  neccaaaiy  lor  the  adomiate  anaini* 
tioBoftbeconcentrated'*  fdnta  "into  two  layers  iaaittamatMally 
corrected  by  the  admission  of  more  or  leas  cooling  liquor  to  the 
refrigerating  pipe  coiled  round  the  dephlegmatlng  column. 
The  "foreshots"  '.ildchydc.  &c,l  are  removed  by  submitting 
the  alcoholic  vapour  passing  through  the  main  dcphlegmaior 
to  further  puritication.  The  Ilges  api>aru;us  viihis  three  con- 
tinuous streams  of  line  spirit,  fusel  oil.  and  toreshots  respectively. 

By-products  of  Fermentaiion  and  DisliUaUon. — The  main  000- 
stttuent  of  spirits  is,  of  course,  ethyl  alcohol — spirit  of  wine — 
but  all  spirits  contain  small  but  varying  quantitiesof  by-pioducta 
and  it  is  by  these  tliat  the  character  ol  a  spirit  ia  detetmlaed. 
The  by-prodtKts  ate  mainly  formed  during  fermentation,  but 
are  also  to  a  certain  extent  pre-existent  in  the  raw  materials, 
or  may  be  formed  during  the  operations  preceding  and  succeeding 
fermentation.  The  nature  of  the  by-])rotlucts  is  complex,  and 
varies  sensibly  according  to  the  raw  matcri.Us  employed  an<i 
the  methods  of  malting,  mashing,  fermentation  and  distillation. 

The  by-products  may  be  classified  as  follows:  (<j)  higher 
alcohols — u,sually  going  under  the  name  of  fusel  oil;  (6)  esters; 
(c)  fatty  adds;  {di)  fatty  aldehydes  and  acetals;  (e)  furfuryl 
aldehyde;  (f)  teipene,  tcrpene  hydrate  and  elhoeel  ob; 
and  (|)  volatile  iiasea.  The  hi^m  akakUt  oonaist  of  mixtnica 
of  fatty  aIoolMils(CaH»i.|.|OH),containingthreeor  more  atoms 
of  carbon  in  which,  as  a  rule,  amyl  alcohol  (r,H„OH)  predomi- 
nates. The  fusel  oil  of  British  pot-still  spirits  is  chiefly  composed 
of  amyl  and  butyl  alcohob,  whereas  in  patent  spirits  propyl 
alcohol  prep<jndcrates,  that  is,  in  the  finished  or  fine  spirit,  since 
the  fusel  oil  separated  from  patent  spirit  in  the  course  of  distil- 
lation (insists  mainly  of  amyl  and  butyl  alcohols.  Broadly 
speaking,  the  higher  alcohols  present  in  pot  are  of  higher  mole- 
cular weight  than  those  in  patent  spirits.  Potato  fusel  contains 
a  high  proportion  of  isobutyl  akobol,  gnbi  fuel  of  a4xi^ 
alcohol.  The  octf  nencQt  ia  qpfiiu  is  dii«iB|y  acetic  add,  bnt 
small  quantities  of  Other  adds  are  abo  found.  The  esters, 
formed  by  the  interaction  of  alcohols  and  acids  chiefly  during 
the  fermenting  and  distilling  operations,  consist  almost  entirely 
of  fatty  acid  radicles  in  combination  with  ethyl  and,  to  a  minor 
extent,  amyl  alcohol.  Pahyl  acetate  (acetic  ester)  is  the  main 
constituent  of  the  esters,  the  others  being  mainly  ethyl  valerate, 
bulyrate  and  propionate.  Oenanthic  ether  (ethyl  pelargonate) 
is  one  of  the  characteristic  esters  of  brandy.  Furfuryl  otdekydr 
(furfurol)  is  a  characteristic  product  in  pot-still  spirits,  allhoiigfa 
it  occurs  to  a  greater  or  lem  extent  in  patent  q>triu  acoofdiog 
to  the  degree  of  rectification.  It  is  probable  that  the  forfoial 
is  formed  by  the  splitting  up  of  a  part  of  the  pentoses  contained 
in  the  wort.  It  was  formerly  thought  that  its  ocnirrcnce  in 
relatively  large  quantities  in  pot  still  spirits  was  due  to  the  char- 
ring effect  of  the  action  01  the  lire  >;ai'.:.  on  the  carlxjnaceous 
matter  adhering  to  the  bottom  and  vi,itsof  the  still,  but  the  author 
has  shown  that  this  is  not  the  ca.se.  inasmuch  as  he  has  found 
that  spirits  distilled  by  means  of  a  steam  jacket  instead  of  direct 
fire  contain  quite  as  much  furfurol  as  those  distilled  in  the  old 
way.  rcr^eae  and  (er^eiwAyriralr  are  characteristic  oonstitiienta 
of  grsin  find.  Althotigb  the  atteraal  tUt  4>pear  to  play  an 
important  part  is  detendDtag  the  ehaiacter  of  a  spirit,  too  little 
is  at  present  known  of  these  substances  to  warrant  any  closer 
description. 

Efect  of  Maturing  on  the  By-products. — That  potalilf  tpirits 
(excepting,  of  course,  pure  aleohol)  and  wine  are  greatly  improvexl 
by  age  is  an  undeniable  fact,  and  one  that  has  been  recognize<l 
for  many  hundreds,  and  even  thousands,  of  years.  Thus  in 
the  gospel  of  St  Luke  we  have  the  statement  "  that  do  man 
havfaig  drank  old  wbie,  straightway  deriieth  new:  lor  he  saith. 
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The  old  is  better.''  And  again  in  the  Apocrypha,  "  New  fricn<l5  I 
are  like  new  wine:  when  it  is  oUi,  thou  shall  drink  it  with 
pleasure."  There  is  little  doubt  that  the  beneficial  etlect  of  age 
on  the  chuBctcr  of  ^>ixits  k  due  to  the  changes  effected  in  the 
clinKter  amd  quutity  of  the  by-products,  but  the  enct  nature 
of  tiMK  duagM  ii  1^  no  taeans  dear.  Such  improvement  as 
take*  pho*  b  ^ppmiUjr  mnected  in  tome  way  with  the  free 
aooeM  of  air  to,  or  cathar  the  tatirfarmiiy  veDtilatioB  of,  the 
^^jithiy  veaHl;  for  ipirita  pvocrved  mihdy  in  ghaaaiideigo 
r^atively  little  change,  either  in  taste  or  in  chcmfcal  compodtion, 
whereas  cask  storage  materially  affects  both  tlieae  facton. 

Cnnrcrninfi  the  changes  which  take  place  during  maturation, 
it  wui  lormerly  believed  that  the  higher  alcohols  decreased  wnth 
age,  and  that  the  main  reason  of  the  improvement  noticeable 
in  mature  spirits  was  clue  to  this  f.ict.  The  author  ha_s,  however, 
shown  conclusively  thai  thisis  not  tlie  tase.  but  that  on  the  con- 
trarj-  the  higiier  alcohols  generally  incrtiwe  liuring  maturation. 
This  decrease  is  not  absolute,  but  only  rcLitivc,  and  may  lie  due 
to  the  fact  that  the  higher  alcohols  are  less  volatile  than  ethyl 
aloohoL  There  is  a  decided  inartaae  during  maturation  of  both 
the  volatile  and  non-volatile  adds.  On  the  whole  also  the 
tUtn  and  aUdqrdea  generally  tend  to  increase,  but  not  to  so 
great  an  extent  as  was  formsriy  believed  to  be  the  case.  There 
ii,  however,  a  maifced  decraue  in  R^id  to  fuifiiraL  The  type 
«f  cask  exercises  a  marked  'iHimil^  OO  the  cooaeof  HMltliTirinn; 
and,  as  regards  whisky,  spirit  ttond  in  a  aherry  teak  Hndonhtediy 
matures  more  quickly  than  that  contaioed  in  a  plain  wood  ctalu 
The  relative  humidity  of  the  cellar  in  which  spirit  is  stored  has 
a  very  great  effect  on  the  course  of  maturation.  In  a  very  damp 
cellar  the  spirit  will  lose  alcohol  very  rapidly  and  as  a  result  all 
those  changes  which  are  favoured  by  these  conditions  will  take 
place  with  relative  rapidity.  On  the  other  hand,  in  a  very  dry 
cellar  the  loii  of  alcohol  is  relatively  smaller  than  that  of  water 
(cf.  Schidrowitz  and  Kayc,  Journ.  Soc.  Chem.  Ind.,  June  iqo$). 

PkysiolagKal  Effects  of  Spirit  By-products. — The  nature  of  the 
physiological  effects  produced  by  the  ingestion  of  spirits  varies 
considerably,  not  only  according  to  the  class  of  spirit  (i.e. 
whether  whisky,  brandy,  rum,  &c.)  consumed,  but  also  with  its 
condition  {m.  wlielher  new  or  old,  and  so  oo);end  there  is  no 
lioalit  that  tlie  famtarinn  of  tlieee  pbeoooicoa  is  intimately 
connected  with  the  nature  and  quantity  of  the  by-products,  to 
which,  as  has  been  ahready  said,  tlie  dianctcr  of  the  spirit  is 
due.  Commenting  on  a  statement  in  Bailej^  Book  of  Sports  to 
the  <  iTl\  '.  that  wine  and  brandy  had  a  tendency  to  make  a  man 
fall  on  his  side,  whisky  to  make  him  fall  forward,  and  cider  and 
perry  to  make  him  fall  on  his  back.  Sir  T.  Lauder  Brunt  on 
(Evidenfi-,  Spirits  Commiltee,  suiK^eSts  that  these  state- 

ments -if  correct — might  indicate  definite  injury  to  various 
parts  of  the  cerebellum.  Thus,  if  the  anterior  |>ar1  of  the  mid  llc 
lobe  of  the  cerebellum  is  injured,  the  animal  lends  to  f;dl  forward ; 
when  the  posterior  part  is  affected,  the  head  is  drawn  backwards, 
tK.  Brunton  is  inclined  to  believe  that  the  varying  action  of 
different  spirits  may  be  dw  to  the  specific  action  of  specific 
products  on  :ht:  .sj  paratc  nerve  centres.  Thus  the  cause  of  the 
epileptic  coBVukuone  praduoed  by  the  iajcction  of  absinthe  haa 
tiMB  ttnced  to  die  ipedfe  acthn  ol  the  ddef  flaTOoriag  agent 
of  tiiia  liqoenr. 

In  view  of  the  doobt  whidi  moden  leeeardi  haa  tlwown  on  the 

older  theories,  to  the  effect  that  the  improved  character  of  a 

mature,  as  compare<i  with  a  new,  spirit  is  due  to  the  decrease  in 
the  quantity  of  thf  hi;;hi  r  aln  '■hi!-,  (i  r.  the  *'.;si  l  <iil), adiscussion 
of  the  spe<ific  .iction  .tmi  n^i.ilive  toxicity  of  these  bodies  may 
seem  su[)erlluous,  more  es[)ccially  as  they  occur  in  quantities 
which  are  apparently  incapable  of  producing  s«;riou»  effects.  .\s, 
however,  there  is  considerable  reason  for  believini;  the 
higher  alcohols  do  influence,  at  any  rate,  the  flavour  of  tbc  ,s])irit 
a  brief  reference  to  their  physiological  action  .s<i ms  to  the 
author  not  out  of  place.  Broadly  speaking,  the  toxicity  of  the 
fatty  alcohc^  increases  with  their  molecular  weight.  Dujar-lin- 
Beaumetz  and  Audig6  found  that  the  lethal  doee  for  dofs  waa 
S-^  smuBea  per  kQo-body-weight  lets  ethyl  (ocdbeiy)  alenhd; 
%-n  irawwea  tat  propyl  ahsohol;  i-B  gnainM  tat  butgA;  and 


!■>  grammes  for  n-amyl  alrohol.  It  is  interesting  to  note  that 
the  ej[j>eriments  of  these  investigators  were  conducted  chiefly 
with  the  pig,  as  the  digestive  organs  of  the  latteranimal  are  very 
similar  to  those  of  man,  and  also  because  the  pig  is  apparently 
the  only  animal  which  willingly  takes  alcohol  with  its  food. 
With  regard  to  the  action  of  q>ktta  general^,  the  iuvcrtigatois 
named  abovx  found  that  the  digeetive  organs  of  pigs  fed  for 
thir^  ntoBtha  with  iNoe  akohol  akae  were  not  aSectod,  iibcRM 
theairiinalitNatedwithdmilirqiiantitSaeaCBipetlBctlypHrifiBd 
sphrit  (whether  derived  from  the  beet,  the  potato  or  from  pain) 
snfferod  considerably. 

Of  late  years  the  attention  of  phartuacologists  has  been 
directed  to  furiurol  especially,  and  the  aldehydes  generally, 
as  being,  at  any  rate  in  part,  the  cause  of  the  unplea.sani  after 
or  by-ctTects  of  certain  spirits.  Curci  and  others  showed  that 
furfurol  in  certain  <loses  is  poisonous  to  animals.  Brunton  and 
K.  \V.  'lunnichlie  demonstrated  a  pobonous  action  of  this  sub- 
stance upon  man,  an  l,  rump.iring  the  lUter-iMTerts  ujxin  animals 
of  .spirits  containing,  and  freed  from,  aldehydes,  found 
important  physiological  differences  between  them.  I.  QmamU 
and  A.  Mosso  first  drew  attention  to  the  fact  that  nimieroua 
samples  of  reputedly  pure  spirits  contained  small  quantities  of 
certain  volatiie  Immt  of  an  alkniWdwl  natuie>  They  ipparently 
hdoQg  to  tlie  pyijdiue  mica,  and  hsve  effocla  ^^""^^  to  there  of 
strychnine.  E.  Bamberger  and  EidKini  ditoavered  the  presence 
of  pyridine,  dimcthylpyrUBlie  and  O^er  bodies  bdonging  to 
tlM  same  scries,  in  commercial  fusel  oil.  It  is  possible  that  the 
existence  of  these  volatile  bases  in  spirit  may  have  given  rise 
to  the — on  the  face  of  it  abstird — suggestion  that  tar  b,-ises  have 
been  used  ,is  adulterants  of  whisky.  It  appears  likely  that  the 
formation  of  the  bases  in  question  is  connected  with  the  use  of 
inferior  or  decay  ing  grain  or  maize.  Thus  the  spirit  produce"!  in 
Sweden  in  1870  was  part  iinlirly  bad  and  had  very  curi<nis  eiir.:  ts. 
and  it  was  found,  on  investigation  by  M.  Husz,  thai  it  had 
actually  been  largely  prepared  from  decomposing  grain.  More- 
over, C.  Lombroso  ilisco\  ered  an  alkaloidal  body  in  decayed 
maize,  the  action  of  which  was  not  unlike  that  of  strychnine. 
The  quantities  of  these  bases  which  have  been  found  in  spirit* 
are  very  small,  but  it  must  be  lemembered  that  substances  are 
known— such  as  aluhie,  for  instance— wliich  have  mariied  efiecta 
in  practically  unwdgfaable  quantitiea.  It  it  porslble  that  these 
voUtfle  basea  may  be  responsible  for  tome  of  the  effects— very 
similar  to  alkaloidal  poisoning — produced  by  crude  spirits  sndi 
as  Cape  "  smoke  "  and  the  cheap  Portuguese  liqueurs. 

Having  described  the  nature  and  effects  of  spirit  by-prcKlucts, 
.\nd  the  rh.inges  occurring  in  them  during  storage,  the  cjuestii 
that  ari.ses  is:  How  is  the  knowledge  guineii  by  scientihc  research 
in  this  ilirection  applied  in  practice.'  It  njay  be  said  that  the 
old  adage  "  prevention  is  hotter  than  cure  "  holds  good  in  the 
spirit  industry  as  elsewhere,  and  the  distiller,  therefore,  tries  as 
far  as  (jos&ible  to  avoid  Lbe  formation  of  those  by-products  which 
are  objectionable,  or  at  any  rate  to  remove  them  during  the 
course  of  manufacture.  These  methods  for  obtaining  a  satis- 
factory potable  spirit  are  so  far,  however,  only  successful  up  to 
a  certain  piriat,  and  the  distiller  is  thmfoK  bound  to  have 
nonaee  to  |iwlBH|ied  etarage  or  to  one  of  the  nniqr  artUdel 
pwcBMea  of  pnriftrttion  and  naturing,  the  majority  of  which 
have  been  devised — with  varying  snccesa— during  recent  years. 
Referring,  in  the  first  place,  to  what  may  be  called  the  natnnl 
or  "  preventive  "  methods  for  the  production  of  a  well-flavoured 
spirit,  it  b  necessary-  U\]  that  th^  water  bujiply  (frir  sleej-'ing, 
mashing,  &c.)  he  a  gr>od  one;  that  no  e.jouidy  or  inferior 
material  1m-  used;  (c)  that  mashing  heals  In:  kept  within  reason- 
able limits;  id)  that  refrigerators  be  constructed  so  as  to  avoid 
bacterial  infection;  (<*)  that  the  "  sourinp  '  d:  tin  wort  be  con- 
ducted on  proper  lines;  (/)  that  a  favouraiilc  and  vigoious  t}!^ 
of  yeast  be  used;  and  (f)  that  stills.  &c.,  Im;  kept  perfectly  clean. 
Coming  next  to  the  methods  ordinarily  or  frequently  employed 
by  dLstillers  for  eliminating  the  unda^nUe  by-products,  whkh, 
despite  all  case,  are  focnwd  in  the  csune  of  maauiacturo,  thf 
tmpcrtawt  nndowbted^y  it  pmlftrittoii  lor-ntlonal  fkactioMl 
By  pvopedy  fopdating  the  iMfHI'^ig  heatet  fay 
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orfag  •  mD-daviMil  itill,  botb  In  tb»  fitat  laMMce  tod  alao  i«r 

rectifying,  a  product  very  fre«  from  fuael  oil,  and  wpfffally 

from  fatty  aldehydes  and  volatile  ethers,  may  be  obtained. 
Thf  tt-niuviil  ut  ALidi — <.>Lij(.iUonable  chieily  on  account  of  the 
unpJcasanl  d<;coinjx)iiuon  products  which  ihty  form  in  stiU — is 
tarried  out  by  neutralizing  the  bliU  contents  with  an  alkaline 
medium.  The-  dkali  !>o  w/M  also  decomposes  undesirable 
esters,  and  retains  some  of  the  aldehydes.  For  the  elimination 
«f  fuael  oil,  treatment  with  charcoal  is  the  most  common  method. 
Lock  has  suggested  for  this  purpose  the  passing  of  the  alcoholic 
vipoim  thraoBh  peudoBB,  iriiich  is  add  te 

~  t  nom  CMily  thui  it  does  oidiiiuy  qiirit;  ud 
I  bave  succeaafully  tried  the  method  of  V.  Traube,  which 
ConaiOs  in  treating  the  spirit  with  a  saturated  aqueous  solution 
of  various  inorganic  salts.  This  causes  the  formatiui.  '  1'  a  ;<uper- 
natant  layer,  which  is  said  to  contain  practically  ail  the  ivsscl  oil 
as  Weil  as  the  greater  pM  tt  lb*  lowihttt  by-pwdttcta,  i«.  fuiy 
aldehydes.  &c.' 

FiMlly,  there  iwnain  for  conaideiation  the  arUficial  puiiunng 
pncuttt.  These  are  exceedingly  ntunerous,  but  it  may  be  said 
•t  oaoe  that  the  great  majority  of  them  are  hardly  to  be  taken 
•erfoaalgr.  Tlini  «ae  inventor,  acting  on  the  allt^jwi  fact  that 
apirits  an  improved  by  lengthy  jouraeyi,  angpwta  tliat  a 
miniature  railway,  with  numerous  obstacUa  to  augment  the  roll- 
ing and  sltaking  action,  be  laid  down  in  the  distiller's  ware- 
house. Of  I  he  methods  worthy  of  consideration  may  be  men- 
tioned, first,  those  <lepending  solely  on  the  action  of  currenl-s  of 
air,  oxygen  and  ozone.  They  exist  in  numerous  modiiicatioii>, 
but  the  principle  involved,  broadly  speaking,  is  to  pass  a  current 
«f  kot  Off  cold  air  or  oxygen,  or  alternate  currents  of  hot  and  cold 
m,  or  a  cuRent  of  ""^"^^  air,  through  the  liquid,  with  or  witli- 
oot  pitaaure,  as  the  caae  may  be.  According  to  the  patents  of 
£.  lifiUaanlJ.  Bnir.  new  arhiaky  npidly  acquires  thechmacter 
«f  tlMUMtureabeny-cadi  atored  apirit  if  tbe  action  of  alternate 
bot  and  cold  air  currents  be  assisted  by  the  addition  of  a  little 
aberry  and  a  minute  trace  of  sulphtiric  acid,  the  latter  being 
subsequently  neutralized  by  lime.  Seconiil\',  there  are  the  pro- 
cesses which  make  direct  or  indirect  use  of  the  elenric  current. 
Of  the  indirect  methods  in  this  class  may  be  tnciuionLil  ih.il  if 
Hermite,  which  conaista  eaicntially  in  adding  an  ciccirolvsed 
solution  of  common  aak  to  the  qjirit,  and  subsequently  redistill- 
ing, nicdhfi  tbe  nuinfaain  wbkb  lely  on  accderaiing  natural 
caik MltBBBgr MtifdaDy  lepndiadng tbe  conditions  attendant 
m  tba  htter  in  *  puipoady  caaggented  or  hrightrawd  form. 
One  method  atrivea  to  obtain  tUa  object  by  heating  the  ^xrit 
under  pressure  in  an  atmosphere  of  oxygen  in  a  vessel  containing 
a  quantity  of  oak  sha\'ings.  This  process  certainly  seems  calcu- 
lated to  remove  a  portion  of  the  i)y-i)ru<lucts.  for  the  "  gro^  " 
obtaineti  in  .\.  H.  .-Mien's  cxiH-riments  by  steaming  the  slavei 
of  an  old  whi!ik>  task  contained  appreriabl\  nmre  :u^>el  od  and 
caters  than  commercial  whisky.  Fourthly,  we  have  tbe  methods 
cbiafly  dependent  on  the  action  of  cold.  R.  P.  Pictet,  by  cooling 
»anr  heaudy  to  C,  is  aaid  to  have  obtained  a  Ibiuid  which 
bad  t|H>Miinl|y  acqptoed  tbe  paopcrtiaa  oi  n  twelve-year-old 
aptrit.  R.  C.  Scott's  praotas  eonaittoin  cnaiietically  treating 
spirit  wUdi  has  been  cooled  down  to  e*  C.  with  dry  lUtaiad  air, 
and  the  opf-rntions  are  so  conductc<l,  it  is  aaid,  that  there  is  no 
loss  oi  akuhul  or  of  the  important  aromatic  esters.  According 
to  the  pubhihed  data,  the  quantity  of  ihc  fust^l  oil  is  materiiill) 
reduced  by  this  method,  and  the  quahty  of  the  spirit  mut  h 
improved.  None  of  the  above  processes  has  apparently  (although 
in  practice  they  may  give  satisfactory  residts)  been  dc\-iscd  with 
a  view  to  effecting  the  direct  removal  of  those  specific  aubatances 
(fuifurol,  other  aldebydas  sad  volatile  baaas)  wUcb  later  nsesfcb 
baa  ahowB  to  bo  pvnsnt  to  a  gnataf  eilfHl  in  asw  or  Inferior 
apirits  than  in  the  matured  or  auperior  article,  and  to  some  of 
wbidi,  St  any  rate,  owing  to  tluEir  acknowledged  toxicity  in 
veiy  small  qtmntitiea»  it  Is  note  than  reasonable  (as  I«ader 
'The above  chiefly  anpHesto  industrial  apirit,  in  the  manufacture 
of  which  a  product  whieh  i»  prac-tieally  pure  alcohol  i»  de.'ired. 
These  methods  can  only  lie  used  to  a  limited  extent  by  whisky  snd 
brandy  distillers,  for  a  complete  removal  of  by-products  also  cntaiki 
'  loftheapbit's 

aj 


BruatOB  sad  TNnaicHlh  have  pdalad  out)  to  anppoae  that  at 
least  a  pert  of  the  evil  effects  by  iMnlrfi^  new  or  inferior  apirit 

may  l»c  ascribed.   In  this  connexion  a  patent  taken  out  by  J.  T. 

Hewitt  i.s  of  interest,  inasmuch  as  it  deals  with  the  [)roblcm  of 
sjiirit  purilication  011  seemingly  rational  scientilic  iincs.  This 
pateiit  :.^.kc:-  .n  1\ .u;t jk'c  of  the  fact  that  furfurol  ami  similai 

aldehyde-scan  he  removed  from  spirits  by  distillation  with  phenyl- 
hydrazine-sulpbonate  of  soda,  which  salt  fooaa  non-volatile 
products  with  the  substance  in  queation.  (P.  S.) 

SPIBITUAUSM.  a  term  used  hy  philmnphicat .  writ—  to 
dcoote  the  oppoaite  of  matwialiaui,  aad  alao  need  hi  a  asuuaat 
aenae  to  deacrfbe  the  belief  that  tbe  apiiitnal  wortd  manifeats 
itself  by  producing  in  the  physical  world  eflcrts  inexplicable 
by  tbe  known  laws  of  nature.  It  is  in  the  latter  sense  that  it  is 
here  discu3sc<l.  The  belief  in  such  occasional  manifestations 
hai  probably  exi-slcd  as  long  as  the  belief  in  the  existence  of 
spirits  a[)ar:  from  huni.iii  lMw;ies  (sec  .\NIUlSJa;  Magic,  ic). 
and  a  complete  examination  into  it  would  involve  a  discussion 
of  the  religions  of  all  ages  and  nations.  In  however,  a 
pccuUar  form  of  it,  believed  to  be  baaed  OA  abundant  operi- 
mental  evidence,  anae  in  America  and  apraad  theis  iriUi  \ 
rapidity,  aad  thoioe  over  the  dviliaedworid.  Totbisi 
which  baa  beaa  called  "  nodem  apiritttalbn,"  the  preaaat  artide 
is  confined. 

The  movement  began  in  a  single  family.  In  1 848  a  Mr  and  Mn. 
J.  D.  I'ox  ;inii  ■  hci:  t  am  daughters,  at  Hydesville  (Wayi>e  county). 
New  York,  wi  re  n.m  h  disturbed  by  unexplained  knockings.  At 
length  Kate  I  'ux  \  h.  i.s  jy;  discovered  that  the  cause  of  tbe  sounds 
was  intelligent  and  would  make  raps  as  requested,  and,  communi- 
cation being  established,  the  rapper  professed  to  be  the  spirit 
of  a  murdered  pedlar.  An  invealigatioo  into  the  matter  was 
thought  to  show  that  none  of  the  Foa  family  was  "ttt— trf  in 
pco^idng  the  tappings;  but  the  evideacs  that  tlaor  wm  not 
ooooecned  ia  inan&knt,  although  ahnBar  noiaea  had  been  BOtieed 
occasionally  in  the  house  before  they  lived  there.  It  was.  how- 
ever, at  Rochester,  where  Kate  and  her  sister  Margaret  11636- 
iSgj)  went  to  live  with  a  married  si.sicr  (Mrs  Fish)  that  modern 
spiritualism  assumed  il.~.  (ifi^sc'i;  furin,  and  that  communication 
was,  LIS  it  was  believed,  esl.ihli.ilii  d  with  lost  rel.-itives  and 
deceased  eminent  men.  The  presence  of  certain  "  mediums  "' 
was  required  to  form  the  Unk  between  the  wealds  of  the  living 
and  of  the  dead,  and  Kale  Fox  and  her  sister  were  the  first 
mediums.  Spiritualists  do  not  as  yet  claim  to  know  what  apecaal 
qunliUea  in  medinms  enable  spirits  thua  to  make  use  of  then. 
The  cariieat  oaamuBicatians  were  csriied  on  by  means  of 
"  raps,"  or,  as  Sir  William  Crook ea  calls  them.  "  percussive 
sounds."  It  was  agreed  that  one  rap  should  mean  "  no  "  and 
three  "  yes,"  while  more  complicated  messages  were — and  ate — 
obtained  in  other  ways,  such  as  calling  over  or  (Miinting  to 
letters  of  the  alphabet,  when  rafw  occur  at  the  requireii  u  tters. 

Tbe  idea  of  communicatirg  with  the  depart etl  was  naturally 
attractive  even  to  the  •nerely  <  uriuus,  still  more  to  those  who 
were  mourning  for  kat  friends,  and  most  of  all  to  those  who 
believed  that  this  was  the  caaunaaoaaaeal  of  a  new  levehuion. 
llie  first  two  oaaaes  have  attracted  iQany  InquircaH  but  it  la  tbe 
laat  that  has  chiefly  given  to  modem  apuitualiam  its  rdi^ous 
aspect.  Many  came  to  witness  the  new  wonder,  and  the  excite- 
ment and  interest  spread  rapidly.  It  should  be  noted  that  expec- 
tations favourable  to  the  new  idea  had  already  been  created  by 
the  in; crest  in  mesmerism  and  the  phenomena  of  hypnotic  trance 
(see  Hvi'NuriSM),  widely  dilTused  at  this  time  both  in  America 
and  Europe.  It  was  believed  that  information  about  other 
worlds  and  from  higher  inlcUigcnces  could  be  obtained  from 
persons  in  tbe  aleep-waking  state.  Andrew  Jackson  Davis  (f.v.) 
was  in  America  the  most  prominent  example  of  such  persons;  his 
work.  The  Principles  •/  Nokm,  Her  Dinku  ItaelaHmu  (New 
York.  1847),  was  alleged  to  have  been  dicuted  in  "  dairvoyant " 
trance,  and  before  i.S.;S  hus  followers  were  expecting  a  new 
religious  revelation.  Many  rcpute<J  "clairvoyants"  developed 
into  mediums  fqx.\.  The  "spiritualistic"  nioxemen!  spread 
like  an  epidemic.  "  Spirit  circles  "  were  soon  formed  in  many 
fsollies.  There  Is  very  Httle  evidence  to  show  that  mfdinmahfp 


Digitized  by  Google 


yob 


SPIRITUALISM 


ame  aagnriieR  sponuncously,'  but  tlioae  who  sat  with  the 
FuMiraite  often  found  to  become  mediums  themselves  and  then 
in  tiMir  turn  developed  mediumship  in  otheis.  The  mere  reading 
of  accomtt  U  a£aaccs  developed  the  pecuUir  niccptibility  in 
Mme  poMBa,  vUk  odien,  who  beoune  awdhiim  oltinittely,  did 
■0  00^  ate  pnlonfed  aad  patlott  mitins. 

Thoe  teeam  to  have  been  fittle  pticticu  Interest  in  spiritual- 
ism in  England  till  1853,  when  its  first  development  took  the 
form  of  a  mania  for  table-turning  {q.v.).  This  seems  to  have 
prevailed  all  over  Europe  in  185}.  In  England  it  was  urcatly 
siimuUtcd  by  the  visit  of  Mrs  Hayden,  a  profcbsiuiial  medium 
from  Boston,  in  the  winter  of  i85j-iH5  ^  Daniel  DunglasHome, 
the  next  medium  of  importance  who  appeared  in  London,  came 
over  from  Amcriia  in  1S55;  and  for  many  years  almost  all  the 
chief  mediums  for  physical  phenomena  known  in  England  came 
from  the  United  States.  It  was  at  Keighley  in  Yorkshire — 
wfacK  also  the  first  £ngli>h  periodical,  the  Yorkikire  Spiriiml 
TAffupk,  was  pobUahed  in  1853  and  omnurds— that  spiritual- 
Isn  as  a  religious  naovemeat  fint  made  any  mark  in  Englaad; 
but  tUa  DovBOKnt,  thoogb  it  i|>fead  nther  widaly,  cannot  be 
■aidtohamatlainBdataay  tinieveiy  vj|DnaBpni|Hi^^  It 
bad  taken  inoce  boU  in  iu  original  borne  in  the  United  States 
of  America,  and  thence  It  has  spread  in  some  degree  to  most 
Christian  countries.  Nowhere,  however,  has  there  been  much 
religious  organijatirui  in  connexion  with  it,  and  the  force  of  the 
movement  seems  to  have  dorlined  rather  than  increased. 

In  the  present  article  ;i  is  ;mpossihlc  to  give  an  exhaustive 
catalogue  of  the  phenomena  and  modes  of  communication  of 
modern  spiriluali&in.-  Tlie  greulcr  part  of  the  phenomena  may 
be  divided  into  two  classes.  To  the  first  belong  what  may  be 
called  the  physical  pkinomena  (q.v.)  of  spiritualism — those, 
namely,  which,  if  correctly  observed  and  due  neither  to  conscious 
or  unconscious  trickery  nor  to  hallucination  or  illusion  on  the 
part  of  the  obaenren,  exhibit  a  fotee  acting  in  the  plqfaicBl  worid 
bitherin  naknown  to  adeooa.  The  eadnat  of  tbcae  phenomena 
wen  the  tape  alrsady  ^oken  «t  and  other  sounds  occurring 
without  apparent  pbydcal  cause,  and  the  similarly  mysterious 
movements  of  furniture  and  other  objects;  and  these  were  shortly 
followed  by  the  ringing  of  bells  and  playing  of  musical  instru- 
ments. Later  tollowc-d  the  appearance  of  lights;  qu.asi-h-.ini.in 
voices;  musu  al  sounds,  produced,  it  is  said,  without  inslrumunts; 
-he  "materialization"  or  presence  in  material  form  of  what 
:,eemed  to  be  human  hands  and  faces,  and  ultimately  of  complete 
rtgurcs,  alleged  to  be  not  those  ot  any  [)(  rs<in  [ircscnt,  and  some- 
times claimed  by  witnesses  as  deceased  relatives;  "  psycho- 
graphy,"  or  "  direct  writing  and  drawing,"  asserted  to  be  done 
without  human  intervention;  "  spirit-photography,"  or  the 
appcaianoe  mi  photographic  plates  of  human  and  other  forms 
whan  no  counterpart  was  visible  before  the  camera  to  any  but 
specially  endowed  seers;*  tmfaatenlng  of  cords  and  bonds; 
donfttion  of  the  medium's  body;  handling  of  ted-hot  coab; 
and  the  apparent  passage  of  aoffids  tfafouii^  solids  without 
disintegration. 

The  second  daas  of  phenomena,  wbkb  we  may  call  the 

automatic,  consists  in  lable  tiltinR  and  turning  with  contact; 
writing,  drawing,  &c.,  throygli  '.he  medium's  hand;  convulsive 
movements  and  invoIuntar>'  dancing;  entranccment,  trance- 
s}>caking.  and  personation  by  the  medium  of  deceased  pcrMins 
attributed  lo  tem^Kjrary  "  |K).s>,cssion  (<;.r.);  seeing  spirit*  and 
visions  and  hearing  phantom  voices.  This  class  bears  affinity 
to  soBsa  of  tbe  piheaoniena  of  hypnotism  and  of  certain  nervous 

*  It  b  possible  that  the  family  of  Dr  Phelps  were  unaware  of  the 
"  Rochester  knockings  "  when  the  di»turt>anees  iK-ijan  in  his  house 
at  Stratfiiiil.  Connecticut,  in  1850  (w  Capron's  ytmifrn  Spiriludliim, 
its  i  'Hl:.  but  these  disturbances,  as  recorded,  have  no  closer 
riNi ml  I.m  <■  lo  the  ordinary  01  rurn-nci-^  at  a  spiritualistic  Miance 
th  iTi  i1m'4.-  which  took  i>',,n  0  .it  Tcdwurth  in  iWii  (see  Glanvill's 
Sad4ucismiis  Triumphatus)  and  at  Slawensik  in  1806  (sec  Kcrner's 
S«*«ri'a  wn  Prmmnt),  and  others  too  numerous  to  mentioii. 

'Seethearttelesen  PsTcnicAL  Research:  Maoic; Conjvrinc; 
Automatism:  Divisation;  (KVsr.^L  Ga7isg;  HvPNOTisM;ArPARi- 

TIOSS;  HAI-LfCINATlONS;  Hai  ntinc.s,  &C. 

*  Thoe  have  been  tevcral  professional  photographers  (all  detected 
in  iraud  sooner  or  biter)  who  made  it  their  busfawiB  to  take  photo- 


complainu,  to  certain  qildtaiica  «f  tbe  oUdles  ages.*  and  to 
phenomena  that  have  occuired  at  some  religiOas  revivals. 

In  a  third  class  must  be  placed  the  cure  of  disease  hf  hadiaff 
mfdiuma  This  bdongs  to  medical  psycbolagjp,  and  cannot  wcO 
be  studied  apart  from  hypnotic  treatment  of  disease,  from  the 
now  wellHtwoinind  power  of  suggestion  («.«.),  from  "faith 
cures,"  "  mind  cures,"  "  Christian  Science  "  and  cures  connected 
with  other  forms  of  religious  belief  (see  FAiTnTIrMisf.i 

Phenomena  falling  into  the  automatic  ckta;-  arc  niuch  the 
most  common.  The  investigation  of  Carpenter  on  unconscious 
cerebration  and  of  Earaday  on  unconscious  muscular  action' 
showed  c.i:l\  in  the  movement  that  it  was  not  necessary  to  look 
outside  the  medium's  own  personality  for  the  explanation  of  even 
intelligent  communications  unconsciously  conveyed  through 
tablc-tiiting,  automatic  writing  and  trance-speaking — provided 
the  matter  communicated  was  not  beyond  the  range  of  the 
medium's  own  knowledge  or  powers.  Arid  the  whole  subject  of 
the  action  of  the  sabomucious  personality — the  "sublimfaml 
self "— jias  since  been  more  fuUy  wotfced  out  by  psydiolaiglsta 
and  notably  hr  F.  W.  B.  Myan.*  No  one  eonvenant  with  tlw 
facts  now  doittta  that  what  looks  like  pnssrsAn  or  innimtlsn 
by  an  atemsl  intdligence  may  generally  be  accounted  for  by 
subconscious  mentation,  so  that  in  all  cases  where  no  material 
effects  are  produced  except  such  as  can  be  attributed  to  the 
muscular  action  of  the  medium,  the  evidence  for  a  supernormal 
interpretation  must  depend  on  the  content  of  the  communication. 
Spiritualists  maintain  that  true  infurmation  is  received,  which 
is  provably  unknown  to  the  medium  <ir  other  persons  present,  or 
which  al  least  is  expressed  in  a  manner  obv  iously  beyond  ihcir 
powers;  and  they  attribute  this  to  extra-corporeal  intelligences. 
( )ihcrs,  while  ivot  going  so  for  as  this,  admit  that  the  content  of 
the  communicatiotis  does  occasionally  exceed  the  medium's 
knowledge  and  affords  evidence  of  telepathic  rnmmimifatfalll 
(sec  TauvAXan)  between  living  persons.  Probably  moat  per- 
sons who  have  ituiiad  the  subject  wonM  now  be  inclined  to 
go  tUt  length;  and  dmt  h  sone  evidence,  noubly  in  commlaa 
with  the  tranceaof  an  American  medium,  Mrs  Piper,'  whkfa  has 
convinced  some  good  observers  that  the  hypothesis  of  occasional 
communication  from  deceased  persons  must  be  seriously  enter- 
tained '  Rccrnlly  the  Society  of  Psychical  Research  has 
obtained  from  various  persons  automatic  script  alTording 
iiu|Kiriaiit  iicu  material  for  investigation  and  which  prima  facie 
siippioris  the  spiritualistic  hypothesis.  Whether  or  not  further 
study  oi  the  scripts  of  thoe  writers  confirms  this  hypothesis,  it 
cannot  fail  to  throw  light  on  the  nature  of  the  intelligence  in- 
volved. The  scripts  contain  some  matter  unknown  to  the  writers 
and  in  particular  show  interconnexions  with  each  other  not  to  he 
accoanted  for  by  knowledge  normally  paiasiBtd  by  the  \iTiters.* 

At  no  period  of  the  spiritualistic  movement  has  the  class  of 
physical  phenomena  been  accepted  altogether  without  criticisni. 
Host  qMtualisU  know  tbst  much  fraud  in  cooowion  with  them 
has  been  disooveted— frequently  by  qiirituafista  ttamwhwi 
and  that  tte  condlthiinB  favourable  to  ditaining  them  aie  often 
such  as  favour  iraud.  It  Is  with  a  fuO  knowledge  of  these  iSflicul- 
ties  in  the  way  of  investigation  that  they  maintain  that  un- 
mist.Tkalily  genuine  phenomena  are  of  constant  occurrence. 
Many  volumes  containing  accounts  of  such  phenomena  have 
been  printe<l,  and  apfx-al  is  often  made  lo  the  mass  of  evidence 
so  accumulated.  "  No  physical  science  can  array  a  tithe  of  the 
mass  of  evidence  by  which  psychism  "  (i.e.  what  is  usually  called 
spiritualism)  " is  supported,"  says  Serjeant  CaK»  Bnt  the 

^phs  which  should  contain.  Iiesides  the  tuMnnal  sitter,  repmenta- 
tions  of  deceased  friends.   For  an  account  of  tliew  ice  Preetlimp 

pf  Ihf  Sofiely  for  Psythital  Kesrareh.  vii.  268, 

'  Sc-e  Hecker,  Epttirmtii  of  Ihf  Sltd4U  .4[es  (1859). 

'  .ithfruieum  (July  i.  I*i55>;  see  also  on  this  subject  ChcvTeul,  Pt 

la  huf^ucltc  dix'inaloire,  &c.  (1854). 

•  Human  PfrsonalUy  and  its  Survieal  ojBodily  Death  (2  vols.,  1905), 
'  See  Pracffdincs  of  lh»  5kM^  fir  Psytkkol  XWswdk,  vi.  43a; 

viii.  i :  xiii.  384;  xxiv.  JJI. 
'  See  E.  W.  H.  M\-er«,  op,  tit. 

'  See  ProftoJinr.^  oi  Ike  SocUlf  ftf  PtyMoS  RtHOTXky  BL,  XsL 
166;  xxii.  19;  xxiv.  2-328. 
>*  JfacftsMMi  •/  Mam:  What  am  it  (tS79),  IL  313. 
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amjoBtir  flf  thcH  Meoaito  1mv»  Mueelir  uar  tciartlfe  vitoe. 
Sphitnalisu  have,  u  a  rale,  aonght  to  coaviaGeiiM  by  tcstimoay 
but  by  ocnkr  demonstmion.   Yet,  if  there  is  not  a  masn  of 

s<-ic-nt  i!u-  cviti'.-nce,  there  are  a  nuintn'r  <;i  w  iu;e^:^LS  —  jnioiiR  'Lhcm 
distinguished  men  of  science  and  others  ul  uiiUouhteu  intelligence 
—  who  have  co.n  ir;i:  <  d  !  hcmselv  ls  by  observation  thai  phe- 
nomena occur  which  cannot  be  explaine<l  by  known  causes; 
and  this  fact  must  carry  weight,  even  without  careful  records, 
wbcn  the  witnewco  an  otherodse  known  to  be  competent  aad 
tiQitwoctliy  obierven> 

tbat  of  teliiiffintfcin  (f.ff.),  IndndlBS  OImIoo  ai  to  what »  nen 
alBHMt  aaonadDg  to  hallucination,  deserves  carefid  eowidera- 
tion.  Sensory  hallucination  of  several  persons  together  who  are 

not  i;i  a  hyyjiiotic  slate  is,  howe\er.  a  rare  phenomena  outside 
the  itjiice  room  and  must  not  ihcretore  be  lightly  assumed  within 
it.  nor  is  it  in  most  cases  a  j>Liusi!ile  explanation  where  :here  is 
general  agreement  not  only  of  all  ihe  witnesses  but  of  more  than 
one  sense  as  to  what  is  perceived,  as  distinguished  fitwn  what  is 
iufcncd.  Nevertbelew  something  of  the  kind  acemioocasMmally 
to  hnm  *— pp""*^.  eipedally  at  tome  of  the  s>£ances  with  Home.' 

What  my  hfoadly  be  caUed  "  ooi^unag  "  a  a  math  note 
ptobable  eapboadoD  of  mnt  of  the  iworded  phenonena;  and 
la  the  vast  majority  of  cases  the  witnesses  do  not  seem  to  have 
duly  appreciated  the  possibilities  of  conjuring,  and  have  con- 
tequently  neither  taken  sufiieienl  precautions  to  exclude  it  nor 
allowed  for  the  accidental  circumstances  which  may  on  any 
particular  occasion  favour  .sficcial  tricks  or  illusions.  The  ex- 
petimenta  of  S.  J.  Davey  and  R.  Hodgson  should  be  studied  in 
tids  oooaeiion.*  At  a  spiritualistic  stance  the  medium  has 
tha  privilege  of  failing  whenever  he  plciea  and  then  ia  aeldoB 
any  lettled  programme— cilcumiUnoes  veiy  favonnlda  to 
dBMptimL  Aa  it  waa  pot  by  Mr  StatBton  Moaea,  a  kadtag 
apWtwaMif  and  fafanaelf  a  iBedhim,  wbo  wrote  under  the  mom  dt 
pliune  of  "  M.A.  (Oxen.)":  "  In  op  out  of  every  100  cases 
people  do  ml  get  what  they  want  or  expect.  Test  after  test, 
cunningly  devised,  on  which  the  investif;ator  has  set  his  mind, 
is  put  aside,  and  another  substituted."*  In  other  words,  the 
eviilcnce  is  rarely  strictly  experimental,  and  this  not  only  gives 
facilities  for  fraud,  but  makes  it  necessary  to  allow  a  laige  margin 
for  aoddeots,  mittakes  and  mai-observation.  It  nMy  be  myad 
tint  ii  Bone  of  the  phannimma  m  gemune  we  have  to  aaauM 

rnedtuma  But  it  mast  be  bocne  in  mind  that  the  most  excellent 
OMial  character  in  the  medium  is  no  guaranteee  against  trickery. 

aakai  it  can  be  proved  th:a  lie  was  in  no  abnormal  mental 
condition  when  the  phenomena  occurre<l;  and  extraordinary 
decci^iions  are  known  to  have  been  earned  on  by  hyatcfical 
patients  and  others  with  no  appaa-nt  motive. 

One  of  the  possibilities  to  \>c  allowed  for  is  that  of  exceptional 
muscular  endowment  or  anatomical  peculiarity  in  the  medium. 
For  instance,  it  is  not  very  uncommon  to  tind  persons  who  can 
aaake  loud  aoonds  by  partially  rtiilmrating  and  rcatoiing  the  toe, 
kitee,  or  other  joints,  aad  «me  eaperimaota  made  with  the  Fox 
ghla  in  tSsx  auppoited  the  view  that  they  iMMla  tapa  by  this 
method. 

Ftr^ili  s  the  Kcnend  arRuments  for  sujiposinR  th.it  the  physical 
phenomena  of  spiritualism  ni.iy  be  due  to  coiijiirinj;,  there  are 
twd  siMil.d  reasons  whi<.h  gain  in  force  a?  tstne  v;.ii.s  <ii!.  ii) 
Almost  every  medium  who  ha*  been  prominently  before  the 
public  has  at  some  time  or  other  t>een  delected  in  fraud,  or  what 
cauMt  be  distinguished  from  fraud  except  on  some  violently 
improbable  hypothesis;  and  {2)  although  it  is  easy  to  devise 
aperimeata  of  vanom  kinds  which,  fay  eMadpating  the  neoca- 
alty  for  oontittiHHa  observatioa  on  the  part  of  the  investigator, 
would  place  certain  phenomena  above  the  suspicion  of  conjur- 

'  See.  e.g..  Report  nn  Spiritualism  nf  the  Committee  of  the  London 
DiaUctkal  Society  (1871 ).  pp.  207,  ^6;  .^(x).  So<>  aUi  ( .iiUlenntubhe. 
D*  la  riaUU  da  esprits  (1857),  p.  OO;  also  Maxwell,  Us  Pkiimnenes 
psyekiqHtt  (1903). 

'  See  Pneitmff  if  tit  Society  for  PtyMeat  RitoarA,  iv.  371 ; 
vilL  isy 

>  JIWMa  Mstara,  for  1876,  p.  a6r. 


bg,  then  is  ■»  good  atidaaoB  that  anch  wqMtiaMota  bawa  aver 

succeeded. 

Nevertheless  there  does  exist  evidence  for  the  genuineness  of 
'ihe  physical  phenomena  which  deserves  consideration.  Count 
Agenor  de  Gasparin,  in  his  Tultlcs  lournatUes  (.Taris,  I'SS4),  give? 
an  account  of  what  seem  to  have  been  careful  experiments, 
though  they  arc  hardly  described  in  sufficient  detail  to  enable 
us  to  form  an  independent  judgment.  They  convinced  him  that 
by  some  unknown  force  tables  could  be  got  to  move  without 
contact.  The  experiments  were  conducted  with  his  own  family 
and  fiicDds  without  pwrfcesional  aMdiums,  and  in  sane  of  then 
he  waa  asabtad  hy  M.  Thuiy,  paofesaor  of  physics  at  Ceneva,  wbo 
was  also  convinced  of  the  opentkm  of  an  unknown  force.*  The 
minutes  of  the  sub-committee  No.  i  of  the  committee  of  the 
I)i.ilectical  .Society  {op. :  j.''  ,  pp.  373-3<)i  ;  report  that  tables  moved 
uithoul  contact,  wluist  all  the  persons  present  knelt  on  chairs 
the  backs  of  which  were  turned  to  the  table)  \.ilh  their  bands 
on  the  iMcks.  The  report,  however,  would  be  of  greater  value 
if  the  names  of  the  iBBdillin  and  of  the  working  members  of  the 
committee  were  given — we  only  know  that  of  Serjeant  Con— 
and  if  they  had  written  independent  accounts  ci  iriutt  they 
witnessed.  Sir  WiUiam  Crookes  liaa  published  acoouata  <if 
striking  experinents  and  observatloDS  with  D.  D.  Home,  which 
have  left  him  convinced  of  the  genuineness  of  the  wide  range 
of  physical  phenomena  which  occurrctl  through  Home's  medium- 
ship.'  Of  considerable  interest  again  are  the  experiences  ol 
Mr  Stainton  Moses  between  1S70  and  18S0.  of  which  the  best 
account  has  been  compiled  from  contem[)orary  records  by 
F.  W,  H.  Myers  in  two  paf>ers  published  in  the  Protetdings  of  the 
Society  for  Psyekkal  Research.*  More  recently  several  men  of 
science,  inf  hiding  Sir  Oliver  Lodge  in  England,  Professor  Chades 
Richet  in  niaoa,  aad  Pwrfessoti  Sddapaidli  and  UmcOi  is 
luly.  have  ccaviBCed  themselves  of  the  snpemormal  character 
(though  not  of  any  spiritualistic  explanation)  of  certain  physical 
pheiioinoiia  th.it  li.i'.e  otcurrc<l  ii\  the  presence  of  a  Neapolitan 
medium,  hus;ipia  Faiiadino.  though  it  is  known  that  she  fre- 
quently practises  deception.'  M.  Joseph  Maxwell,  of  Bordeaux, 
has  published  accounts'  of  raps  and  movements  of  objects 
without  contact,  witnessed  with  private  and  other  mediums, 
which  he  appears  to  have  observed  irith  care,  though  he  does 
not  describe  the  conditions  siiflSdcatly  loc  othen  to  turn  aqy 
initependent  judgment  about  them. 

The  interest  in  apiittnalilm,  apart  ttom  scientific  cuiioaily 
and  mere  love  of  the  marvcUons.  is  partly  due  to  the  bdief  that 
trustworthy  information  and  advice  about  mtmdane  matters 
can  Ik-  ohtaini  d  thr  ii:f^h  mediums  -to  the  same  impLiNe  in  fact 
which  h.is  in  ali  ages  attracted  inquirers  to  fortune  tellers. 
The  more  thoughtful  spiritualists,  however,  are  chieily  interested 
in  the  assurance  ot  hie  and  progress  after  death,  and  the  moral 
and  religious  leaching,  which  they  obtain  throo^  automatic 
writing  and  trance-speaking.  It  was  discovered  very  early 
in  the  movement  that  the  accuracy  of  these  communications 
could  not  alwaya  be  leUed  on;  but  it  ia  maintained  by  spiritualisu 
that  by  die  hrtcffigent  eierciae  of  the  naaoB  it  is  poasiUe  to 
judge  whether  the  communicating  intelligenoe  ia  trustworthy, 
especially  after  prolonged  acquaintance  with  particular  intelli- 
gences, or  where  priuiis  .irf  ^iven  of  identity  with  persons  known 
to  have  been  trustv, ( iii  h\  on  c.inh.  Such  intelligences  arc  not 
supposed  to  be  in!.i!lii).i'  Ini!  in  fiave  the  knowledge  of  sjiirit 
life  superadded  to  their  earthly  experience.  Still  the  agreeme&i 
between  commmiifattops  ao  teeelvcd  hu  not  been  suflkieBtly 

*  See  Thmy,  Lrs  Tabttt  ttmrnanles  considhfes  au  poiiU  d%  nee  d« 
la  oMsHOH  it  physimu  ghtiraie  qui  s'y  raltache  (Geneva,  ISSS). 

*Quarl.  Jeum.  0}  Science  (July  and  Oct.  1871 ;  republished  with 
other  p,iper*  hy  Crookes.  under  the  title  of  Rr searches  on  Ihe  Pheno- 
mena of  Spiritmlifm  (1874-1876).  Sccal«oht!>"  \iiit-«iif  S«'-;inte<  with 
ll<ime," /'rd.  iviyrwi;.!  0/  the  Society  for  Ps\t  hit  dl  A',  \  i  i^. 

*  PreKfiiin^'  tki-  Socirty  for  PsyehirtiJ  Rr!.r.:r( h .  ix  xi. 
'  S'e  K.  M'ir.^  lli,  P^uoh  ^ui  /  <pniliimo  ('rnrin,  ni«i«l;  cf. 

liulUlin  de  I'lnslilut  general  psychMortque  ^Nov,-r)ec..  1908),  and 
Proe^mgi  ofiko  SonHy  for  rs'yckicat  Ruearck.  xxisi.  ,106. 

'  Maxwell,  Let  Phtmomimes  psychimies  (ist  ed.,  Paris.  1903). 
There  ia  also  an  EngH  A  tranalatuneatlded  Molat$yekktl  Phtiumum 
(Leodoo.  1905). 
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great  for  anything  like  a  universal  spiritualistic  creed  to  have  been 
arrived  at.  In  France  the  doctrine  of  successive  reincarnations 
with  intervals  of  apirit  life  promulgated  by  Allan  Kardec  (L.  H. 
D.  Rivail)  fonns  a  prominent  element  <ii  apiritualistic  belief. 
This  view  has,  however,  made  but  littie  way  in  England  and 
Amoica,  wlmc  the  iviiiiau  «f  Uw  gmt  maiodty  of  apbitn* 
aliitt  vaiy  ft«B  octlwdoK  Christ burfty  to  Unitaiiaiiiim  of  an 
estieat  Und.  Probably  it  would  be  imposBible  io  unite 
sptrituaibts  in  any  creed,  which,  besides  the  generally  ac- 
cepted belief  in  God  and  immortality,  should  [xjstalaic  morc 
ihan  the  progress  of  the  spirit  after  death,  and  the  power  of 
^mc  of  the  dead  to  coBDoakate  with  the  Ihring  fay  neans 

of  mediums. 

Spirilualism  has  bc<  n  aci  used  of  a  tcndcnry  to  produce  in- 
anity, but  spiritualistic  sillings  carried  on  by  private  persons 
Jo  not  appear  to  tie  harmful  provided  those  who  find  in  them- 
selves "  mediumistic  "  powers  do  not  lose  their  self-control  and 
oerdse  these  powers  when  they  do  not  desire  to  do  so,  or 
afainst  tbeir  better  judgment.  Public  sittiogt  an  apt  to  be 
IBMUM  of  obtainiof  money  by  false  pretences,  and  Um  gnat 
scandal  of  apbitnalliiB  is  undonbtedly  the  eneoniasement  it 
l^ves  to  the  inunoral  trade  of  fraodulent  medhimship. 

BiBLiOGRAPnv. — In  addition  to  the  works  already  mentioned,  the 
student,  for  a  general  idea  of  the  whole  subject,  should  conault 
the  following:  ^.  I'o<lmorp.  Hodfrn  Spiritualism  (2  vols,,  Lundon, 
1902),  and  Thf  AVitvr  S(>trtlunli<m  (1910);  I-'.  W.  H.  Myers, //umoB 
PersanalUy  and  its  SurcntiJ  Bodiiy  Death  {2  vols.,  Kjcjj);  E.  \V. 
Ca  pro  n.  Modern  Spiriluaiism.tls  Facts, &c.  ( Boston.  1 855),  (i)r  thf  early 
history  of  the  movement  in  America;  I.  VV.  Kdtiiondsand  G.  1 .  Dexter, 
Spiritualism  (New  ^'orlc.  1853-1855):  R.  Win,  Exptrimental  Invtstt- 

Saiiens  of  the  Spirit  Manifestations  {New  York,  1856);  Allan  Kardec, 
,ivre  des  fsprtls  {i«t  c<l..  iSji,;!:  Mr>  Dr-  Mllr^:,lrl  h'nym  Mailer  to 
Spirit  (Lnniloti,  i«f>.^/.  wiih  pn-f.irt-  ''p,  I 'n it!  -,-,  ir  1  >f  MuTOan;  Alfred 
Russel  Wallace,  Miracles  and  Modern  Spirttuaiism  f'^^);  \V. 
Stainton  Moses  (M.A.  (Oxon.)|,  Sffiril  Idenlity  and  Spirit  Teachinf; 
Zullncr,  Wissenschaftlickt  Abhandtunien  (the  part  relating  to  spiritu- 
alism has  been  translated  into  English  under  the  title  TrameMdntal 
Physics  by  C.  C.  Masscy);  Report  of  the  Seyhert  Commistiun  on 
Spiritualism  (Philadelphia.  1SH7);  Prole^tor  Yh.  Flournoy,  Des 
Indf  i  <t  !>i  Pliineir  Mars  (("rfjnev.i,  ifyfxi ;  there  is  an  Kiijtlish  translation 
published  in  Ixindon);  Prixenlinf,!  of  the  Stxielv  for  Psychical 
Research,  pafisim.  A  succinct  account  of  typical  frauds  of  spiritu- 
alism is  contained  in  D.  D.  Home's  Liihts  and  Shadenss  of  Spiritu- 
oHsm  (and  ed..  i87^i87S)f  and  ako  to  Uertwwd  Carrington's 
Tht  Pkytieal  PktHmma  if  Spiritmilim,  FnaMmU  and  Genuitu 
(Boston  1907).  (E.  M.  S.) 

SPn.  a  rotating  bar  for  roasting  meat,  game  or  poultry. 
A  spit  u-sually  has  one  or  more  prongs  to  which  the  meat  is  fixed; 
in  the  case  of  a  basket-spit  it  is  enclosed  in  an  oblong  basket  of 
iron  wire.  The  old  form  of  spit  was  fixed  on  hooks  or  u|X)n 
rachets  on  the  fire-dogs;  at  one  enfi  of  the  bar  is  a  grooved 
wheel  tor  a  chain  connected  with  a  smoke-jack  in  the  chimney, 
or  some  similar  contrivance  for  turning  the  spit  so  that  every 
Mffaoe  of  the  meal  is  exposed  to  the  fire  in  ttim.  The  jack  was 
sometimes  turned  by  a  boy  or  a  small  dog  trained  for  the  pur- 
pose,  the  boy  and  the  dog  neic  equally  known  as  tum-spits. 
The  vita,  when  not  in  we,  w«fe  pUoed  in  a  spit-nck  over  the 
fifcplaca.  TImk  prinitiTC  amnfenieiMa  ewmtwdly  gave 
phwB  ta  a  mnihinaii  ^ih  and  mechanical  meatinc-jBck,  which 
was  ftred  to  a  sraill  crane  projecting  from  the  mantelpiece. 
The  jack,  which  was  largely  of  brass,  rotated  when  wound  up, 
and  the  meat  was  hung  below  it  immediately  in  front  of  the 
fire,  and  the  pravy  and  dripping  were  cau(?ht  in  a  larne  shallow  I 
metal  pan  with  a  high  screen  to  prevent  the  dillu-sion  of  { 
heat.  The  almost  universal  employment  in  England  of  closed 
kitcheners  has  thrown  all  forms  of  spit,s  and  jacks  into  disuse, 
but  in  old-fashioned  kitthen.s  they  arc  still  sometimes  seen.  The 
more  ancient  forms  of  roasting  apparatus  arc  now  much  sought 
after  by  collectors. 

SPTTALFIBLDS,  a  district  of  London.  England,  in  the  western 
part  of  the  metropolitan  borough  of  Steptvey.  The  name  is 
derived  from  the  fact  that  the  land  belonged  to  a  priony  of 
St  llaiy  Spital,  founded  in  1197.  Enavatimt  have  revaled  a 
Roman  bi^al-pliGeheis.  Ihe  name  is  wdl  known  In  connexion 
with  the  silk  iivdustry  estabHsbed  here  by  French  refugees 
after  the  revocation  of  the  EdiU  of  Nantes,  in  1M5. 


SPITHKAD,  a  strait  of  the  English  Cbannd,  between  the 
mainland  (the  coast  of  Hampshire,  En^and)  and  the  Donh- 
castem  coast  of  the  Isle  of  Wight,  forming  the  eastern  entrance 
to  Southampton  Water,  the  Solent  being  the  wmtcm.  Ita 
length  is  about  ts  ok,  and  its  gcntnl  burndth  abont  4  m., 
though  the  distance  between  Ryde  and  Oilkicker  Feint  is  aliooit 
esnctly  3  m.  The  Spit  Send,  eitcadbg  aouth-cast  fram  tUa 
promontory,  gives  name  to  the  atniL  On  the  north  side  opens 
the  narrow  entry  to  Portsraooth  Haibcnir,  with  the  towns  of 
Portsmouth  and  Gos|)ort  east  and  west  n!  it.  On  the  south 
the  coast  of  Wight  rises  sharply  though  to  no  great  elcv.^tion; 
it  is  well  wooded,  and  studded  with  country  rcsidtnLes.  ilere 
is  also  the  favourite  watering-place  of  Ryde.  Spiihtad,  which 
as  an  anchorage  is  ixiw^cd  only  to  the  south-Last,  shares  in  the 
fortifications  of  i^ortsmouth  Harbour,  the  principal  station 
of  the  British  navy.  In  this  connexion  the  strait  has  been 
the  scene  of  many  splendid  naval  pageants,  such  as  those 
attendant  upon  the  jubilee  in  1897,  and  the  funeral  in  1901 
of  Queen  Victoria,  and  that  which  odebcated  the  cwonatiim 
of  lUng  Edwaid  VII.  on  the  tfth  of  Aagait  i9M« 

8PIT1,  an  otemive  minor  divialon  of  Xaagta  dtbkt  ia  the 
Ponjab,  India.  Area,  at  55  sq.  m.,  the  popnlathm  (1901) 
being  only  3331,  all  Buddhists.  It  consists  of  an  outlying 
Tib^an  valley  among  the  external  ranges  of  the  Himalayas, 
which  has  a  mean  elevation  of  i^.o-Si  ft  .xnd  contains  on  its 
borders  many  peaks  over  10.000  It.  and  one  in  the  outer 
Himalayas  of  23,064  ft.  in  altitude.  Spiti  originally  formed 
part  of  the  kingdom  of  I.adakh,  .and  came  into  the  hands  of  the 
British  in  1846,  The  river  Si>iti  riiics  at  the  converging  angle 
of  the  Kamzam  and  outer  Himalayan  ranges  at  a  bdgbt  of 
30,07.1  ft  .,  drains  the  whole  valley  of  Spiti,  and  talla  into  the 
Sutlcj  after  a  course  of  I  so  m. 

SPIIMBRGEN  (the  name  being  Dutch  is  incorrectly,  tboogh 
commonly,  spelled  SpiMtrgen),  an  Arctic  archipelago,  almaK 
midway  between  Greenland  and  Novaya  Zeml^  to  96*  tfif 
to  80*  jo^  N.  and  le*  ao'  to  3a*  40^  B.,  oawfithing  the  five  kifs 
islanda  of  Weat  Spitsbergen  or  New  JMesland,  North-Baat 
Land,  Bdge  Uand,  Barents  Isfamd  and  Prince  Charles  Fore- 
land, the  Wiche  Idands,  and  many  small  islands  divided  by 
straits  from  the  main  group.  The  chiel  island.  West  Spits- 
Iwrgcn,  shaped  like  a  wedge  pointed  towards  the  south  and 
deeply  indented  on  the  west  and  north  by  long  branching  fjords, 
has  an  area  of  about  i.vzoo  sq.  m.  At  the  north  west  angle 
of  the  island  is  a  region  of  bold  and  lar^;u  k'laeier.s,  in  the 

midst  of  which  is  the  fine  Magdalena  h.iy.  Farther  south 
come  the  scric-s  of  ^ders  called  by  the  whalers  "  Ihe  Seven 
Icebergs,"  which  drain  a  high  sivowtteld  reaching  east  almost 
to  Wood  Bay  and  south  to  the  liead  of  CiawBay.  On  the 
south-cast  it  is  drained  by  glaciers  towards  or  into  Didtson  and 
Elunan  bays.  South  of  this  snowfield  oomea  the  moontainaoi 
King  Jamca  Land,  oooilsttog  of  an  intricate  networit  of  aaggy 
ridges  with  gbwim  betwoen.  A  deep  aerth-«nd«adi  de- 
peemioa  ia  occupied  by  Wjde  aitd  XNckMB  hajra,  the  one  opentaig 
on  the  north  ooast,  the  other  a  head-hrandi  of  the  great  let 
Fjord  of  the  west  coast,  bordered  on  the  west  by  a  range  of  fine 
mountains,  a  spur  of  which  separates  the  two  bays.  East  of 
this  depression  there  is  a  plateau  region,  li.s  edge  is  eaten 
away  into  deep  valleys,  down  which  the  ice-sheet  of  New  Fries- 
land  sends  glacier  tongues  into  Wijde  Bay.  East  ol  l)!ckson 
Bay  the  margin.al  valleys  are  larger,  and  no  glaciers  come  far 
down  them.  The  plateau  iK-twcen  Dickson  and  Klaas  Billen 
bays  is  cut  up  by  deep  valleys  such  as  the  Rendal,  Skansdal 
and  Miraesdal  (idl  well  known  to  geologists);  it  contains  no 
large  glaciers.  Farther  east  is  fotmd  a  glaciated  area  called 
Garwood  Land  by  Sir  Martin  Conway.  The  neck  of  West  Spits- 
bergen Is  bounded  on  the  north  by  a  Bne  Ikom  near  the  head  «f 
Klaaa  Billen  Bqr  to  WidieBay,aDdca  the  NUth  by  the  SMBMidBl 
and  the  depremion  leading  to  AgMdb  Bay.  It  ia  a  complicated 
area  of  fine  craggy  ridges  with  beatitifal  Naders  between. 
Adventure  Land  lies  south  of  the  neck,  and  is  botmdcd  on  the 
south  by  a  line  from  the  head  of  Van  Kculcn  Bay  to  Whales  Bay. 
It  is  an  aiea  of  boggy  valley*,  founded  UUa,  and  small  ^aden. 
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Hri  aqr  Iw  damftcd  m  the  tampetatc  ud  fotfle  bdt,  aod 
h  tlw  «4y  JMM  oi  the  jdud  whm  BrindM  atfll  liapr  ia  any 
imiBlxr.  Hita  the  wot  eoeit  it  oontahit  eoaie  fine  peeks  end 

large  gladen.  It  is  penetrated  by  the  longest  green  valleys 

in  Spiishcrgcn,  e.g.  from  Cole*  Bay,  Advent  Bay  and  Low 
Sound  I  t  he  valk-y  of  the  Shallo  w  ri\  er)  The  southern  division 
of  Ihc  liiarni  is  very  icy.  'Ihcre  is  a  high  snowficld  alrng  its 
east  side,  and  ranges  of  peaks  farther  west.  Two  jiarallcl  ranges 
form  the  backbone  of  the  island  south  of  Horn  Sound, the  higher 
of  thSBQ  containing  the  famous  Horn  Sund  Tind  l45(;io  fl.). 
The  long  narrow  i&Iand,  l^iince  Charles  Foreland,  with  lofty 
pcekft,  runs  parallel  to  part  of  the  west  coa.st  of  West  Spiis- 
beigen,  from  which  it  is  wpaiated  by  a  narrow  strait.  Us 
tange  of  mountains  is  interrupted  towetds  the  southern  end 
ol  the  island  by  a  flat  plain  of  50  sq.  m.  ratted  only  a  few  feet 
above  sea-level.  There  is  a  narrower  depression  a  few  miles 
taither  nasth.  The  famed  Star  (Gieet)  Fjotd,  of  Wybe  Jans 
Water,  sepaistes  the  mefai  Mead  bom  two  otbsra  to  the  east— 
Edfe  lalaiul  (9500  a(|.  m.)  end  Beicnu  Lend  (ste  ati.  m.). 
Formerly  these  were  oomidered  as  one,  until  the  narrow  Freeman 
Strait  which  parts  them  was  discovered.  Neither  Barents 
Land  nor  Edge  Island  carries  ice-sheets,  and  both  are  practi- 
cally devoid  of  glaciers  down  their  western  coasts,  but  have 
large  glaciers  reaching  the  sea  on  the  east.  To  the  north-east 
111  \Ve>t  .Spit.sbcrgcn,  scparaic<l  from  it  by  Hinlopcn  .Strait 
1,7  to  to  m.  in  breadth)  lies  North-East  Land,  with  an  area  of 
al>out  6,.<oo  sq.  m.  Its  western  and  northern  coasts  arc  indented 
by  several  bays  and  fjords.  It  is  covered  with  a  true  ice-sheet, 
While  the  neighbouring  Wichc  Islands  to  the  south-east  lear 
no  large  glaciers  at  all.  East  by  north  from  Cape  Leigh  Smith, 
the  easternmost  promontory  of  North-East  Land,  rises  White 
UandtfloveRdwUhaanweiadicc^endxiaiDstoabout  jooft.  It 
wee  AMxnmd  by  ChmIb  CShe  er  Gilit  in  1707,  and  ■  ■licn*' 
tivdy  naaed  Gflea  Land.  NtmieNWHMllfalaadalkttoegHlthe 
larger:  Dance  and  other  iaiaada  off  the  Mrtb-wcatcoeit  of  Weat 
Spitsbergen,  the  Seven  Idanda,  Outger  Rqie,  Biodi,  end 
Charles  XII.  Island  on  the  north  of  North-East  Land;  Hinlopen 
Strait  contains  numerous  islets,  and  the  Ryk  Vse  ,\rrh:prlaRo, 
Hope  or  Walrus  Island,  and  the  Thousand  Islanib  ,alx)ul  a 
hundred  small  rocks)  lie  to  the  cast  and  south  of  Edi;e  Island. 

The  noniencl.Tture  is  in  a  state  of  hopttcss  roiiiusion.  the 
names  pi'.i  ii  1  >  ihc  old  explorers  having  been  i.ireUs'-ly  trans- 
ferred from  point  to  point,  or  capriciously  set  aside.  'Ihc 
true  names,  English  and  Dutch,  of  the  principal  mJsoamed 
sites  are  here  indicated  in  brackets  after  the  current  names: 
South  Cape  (Point  Ixx)k-out).  Torrcl's  Glacier  (Slaadberg), 
Recherche  Bay  (Joseph's  Bay,  Scboonhoven),  Van  Keulen  Bay 
(Lord  Elksmere  Sound,  Sardemmer  Rivler),  Van  Mayen  Bay 
(Low  Sooad,  KJok  Rivier),  Coal  Bey  (Coka  Bey),  Advent  Bay 
(Adventure  Bay),  Si  John's  Bay  ((MMcn's  Inlet),  Eni^  Bay 
(Cove  Comfortleasc),  Foreland  Sound  (Sir  Thomas  Smith  Bay, 
Keerwyk),  Cross  Bay  (Close  Cove),  the  bay  called  Smeercnburg 
(Fair  Haven,  Dutch  Bay).  Flat  Hook  {l  ox  Point).  Uisiaycrs' 
Hook  (Point  Welcome),  Kedbeach  (Broad  Bay).  Lcifde  Bay 
(Wiche  Sound),  Grey  Hook  (C.TStlin's  Point),  \\  ijde  Bay  (Sir 
Thomas  Smith  Itdet),  Vcrlegen  IIiH)k  (Point  Desiri  i.  [icii'-en- 
berg  Bay  (Bear  Bay),  .\gardh  Bay  (Foul  Sound',  Sii  r  Kinrd 
(Wybe  Jans  Water).  .North-East  Land  (Sir  Thomas  Smith 
Island),  North  Cape  (Point  Purchas).  Stans  Foreland  is  not, 
as  often  appears,  an  alternative  same  of  Edge  Island,  but  the 
I  of  iteaouthroaatcn  cape  only. 


Ceotofy.—The  backbone  of  the  fliun  Muni  consists  ef  an  ancient 
mau  ci  pre-]>vottian  gtnniles.  tpiiuea  and  schists  fomliv  a  moun- 
tain chain  in  the  wtitem  iBgiM.  Resting  upon  these  ancient 
crystalline  mcks.  the  precise  age  of  wiiich  has  not  been  definitely 

determined,  thtrc  is  a  succession  of  6C<limentar>'  r(H  k>  ic|iri.-senting 
nearly  every  one  of  the  prominent  fxriiHi^  ol  i;t'o!iii;ii  ,il  time.  I ur 
the  eastern  part  of  the  group  these  strata  lie  noarty  horizontal : 
hen  and  there  thqr  an  pisned  by  iatmsive  kneans  rocks.  The 
fltdcet  aediraents  yet  found  eie  the  Ord,yvfcian  Ms  which  occur  at 
HeUa  Hook,  dolomites,  limestones,  slates  and  quartzite'';  Silr.iri.in 
racfca  may  possibly  ^-xist  in  the  north-wcsl ;  and  De\-onian  Ktit.s  with 
PUnapu  have  been  recorded  in  Liefde  Bay.  The  Carboniferous 
pariotfis  npfesentad  by  Cnhfrlihe  mcks  (deased  by  O.  Hew  aa 


Ursien — Upper  Devonian):  upon  the>c  come  limestones  with 
Spirijcr  Mos^uensii  (Hinlopen  Straits)  and  above  these  again  are 
limestones  with  Cyatkophyuitm  and  Ftuulina;  (Eiafjord,  Bell  Sound, 
Horn  Sound,  &c.).  Permo-Carboniferoua  limestone*  and  dolomites 
occur  on  the  west  on  the  mainland  and  on  Prince  Charles  Foreland 
and  in  King  James  Land,  Black  slaty  'hales  with  large  ammonlMs 
in  the  ('al<  .iiooiu  mviulp..,  and  IjccU  of  bl.u  k.  I.'itunun»>us  limestone 
reprc'H--iit  1  In-  I  ti.i..  ai  Ciin- Thorodxn ;  iuui  Rh.i.  iit  foiHsils are  found 
in  Research  Bay,  Bell  Sound.  Jurassic  rocks  are  widely  spread  and 
include  Bajodan,  Bathonian,  Qdlo^nan,  Oxfordian  and  Portlandian 
(Cape  Starashchin  and  Advent  Bay):  the  okier  stage*  being  in  the 
wc»t.  Some  of  the^.-  rocks  are  ooal-bearing.  Wcaldcn  strata  with 
coal  scams  and  marine  beds  (Voigian)  occur  in  the  south,  and  in 
King  t'harlesi  Land  are  Ncocomian  rnolcs  with  inicrbedtletl  haDalts. 
Plant-bearing  lower  Crt;lacei>ii.s  strata  Ii.im-  bt-en  ret.oi<le<l,  and  lower 
Eocene  beds  are  found  in  Ice  Fjord,  BcU  Sound  containinf;  large 
magnolia  leaves  and  otheia;  beds  of  London  Clay  age  occur  in  Koi- 
bay.  Miocene  Sandstones  and  clay  with  lignite  beds,  tome  3S00  ft. 
thick,  <x  I  uii>  the  west  coast  about  loe  Fjord,  Bell  Sound,  Advent 
Bay.  &c.  In  this  period  thew  islands  were  probably  all  united  and 
covered  a  much  greater  area  and  were  covered  with  extensive  peat 
bogs,  on  the  edges  of  which  the  marsh  cyprcHit  flowenrd,  <lri>ppiiig 
its  leaves  and  blosaom*  into  the  marshes.  Sequma,  poplars,  birches, 

filancs  and  large  oaksalsonnr  there,  while  ivy  and  thick  underwood 
reely  developed  under  their  shadow,  and  thousands  of  insects 
swarmed  in  the  thicket.  Subsidence  followed  in  late  Tertiary  times, 
to  U.'  succeeiled  by  a  period  of  rapid  eJ.'vation  giving  origin  io  the 
raised  bea<  hcs  such  as  thox-  wen  on  Prince  Charles  Foreland,  and 
|«/5t-itily  rL-Mil!iiU'r^;oiirc  ir.a\  be  .ig.iin  in  (.iri  tire^^s.  In  cutniiaratively 
recent  geological  times  this,  the  main  island,  was  over  most  of  it» 
arm  a  high  plateau  covered  with  an  ics  shsst,  which  has  gradually 
lieen  witMmwn  from  weat  towards  the  cast,  die  western  region 
being  thus  cut  up  into  deep  vallej-s  and  more  or  less  nuged  moun- 
tains. Farther  east  the  mowitains  are  more  loundliar  hut  Still 
farther  east  the  plateau  character  of  the  land  remains. 

C/ima<^.— The  sea  around  Spitsbergen  is  >hallow,  and  the  iic 
readily  aixumulatca  round  the  shores.  Although  the  |.;i.icitT9  of 
Spitsbcf|endonottiveofigintoicebatssohu«asth«Nc  of  (.roen- 
land,  the  smaller  b«gs  and  the  pack-ice  ere  thick  enough  to  prevent 
access  to  the  shores  except  for  a  few  months  in  the  year.  However, 
the  warm  dnfc  from  the  Atlantic  ecnds  a  bmnch  to  the  western 
shores  of  Spit^^){•r^■en,  moderating  it:-,  climate,  and  Iravinj;  ,in  <ipen 
passage  wlm  li  iK'rmil.'i  vos.-<'l.'i  »c)  .ijijiiiLii  h  the  wrsK  in  hia^-X  even 
under  the  mont  unfavourable  condiiton*  of  ice  in  the  arctic  regions. 
Drilt-wood  from  knver  latitudca,  glasa  floats  of  the  Mill  nwiee 
fishermen  and  other  objects  have  been  found  at  the  narUHn 
extremity  of  Spitslx-rgrn.  On  the  other  h;ini!  .1  cold  current  dttfgcd 
with  ire  ile'.renrls  from  hit;her  lalitndeN  ulung  (he  eastern  Coasts, 
rendering  apprrvith  extreniflv  difiirult.  On  this  account  these 
shore«i  long  rcnvaintyl  pr.iftiially  unknc;wn. 

Uwing  10  the  warm  dnlt  the  clinuicc  ol  Spitsbergen  i.s  less  M.-vcre 
than  in  the  oontsponding  latitudes  of  Greenland  and  Smith  Sound. 
Bear  Island,  notwithstanding  its  more  mutherly  position,  has  a 
lower  temperatuTc.  The  isotherm  of  23'  F.,  which  crosses  the  middle 
of  Eastern  Sif>eria,  touches  its  fioutbern  extremity,  and  only  the 
north-east  oia'  t»  of  Spi^^berKell  hitve  an  a\  er.i^;e  yearly  temperature 
so  low  as  14°  to  lO-S  .  \\.  NIusscl  Buy  (74°  S,V'  the  avera>;c  >early 
temperature  is  l6°  (January  14-1°.  July  y)  ^  :.  E\cn  in  the  coldest 
months  of  the  winter  n  thaw  may  set  in  for  a  few  days;  but,  on  the 
other  hand,  snow  sometimes  falls  in  July  and  August.  Springcomes 
in  June;  the  snow  becomes  wtnrated  with  water  and  disappears  in 
places,  and  scurvy  Kr.isH  .iru!  the  [xilar  willow  a\xn  their  buds.  By 
the  end  of  June  the  therinutiuter  h.is  ccas<'d  to  sink  lielow  \\ic 
freering-ixiint  at  night ;  Inly.  .Annnst  and  September  i\re  the  U-i 
months.  In  September,  tiowever,  autumn  sets  in  on  shore,  and  by 
the  end  of  the  month  the  pBck4ce  rapidly  fresam  into  one  solid  mMS< 
In  Treurentietg  Bay  an  umual  precipitation  of  64  in.  haa  hemi 

o|js<TVP<l. 

Fanna  and  Flora. — The  rirrenliin<l  wh.nlr  has  .  ini[  1'  tcly  diaap* 
pcarcd  in  consequence  of  the  great  havoc  made  by  the  early  whalers. 
According  to  Scoresby,  lU)  leiia  than  57.5i>o  whales  were  killed 
between  1669  and  1775.  A  K''cat  diminution,  in  the  same  way,  is 
to  be  observed  in  the  numben,  of  other  creatures  which  were  the 
object  of  hunters.  A  reckless  extermination  of  mfU  was  carried  on. 
Walnisos  are  now  onl\'  orr.isionallv  •*een  in  the  waler»  of  West 
Spils!«r>;in.  Hirili,  ;i1mi,  have  rii|iiiily  diminished  in  numbers. 
The  fulmar  (K-trel  meets  ships  approaching  Spitsbergen  far  away 
from  the  coasts.  It  makes  colonics  on  the  cliffs,  as  also  tio  the 
glaucou!)  RuU  and  the  "  burgomaster."  Rolchen,  black  guillemots, 
ivory  gulU,  auks  and  kittiwake  gulls  breed  on  the  cliffs,  while  gesH, 
looms  and  snipe  freaucnt  the  lagoons  and  small  fresh-water  ponds. 
The  cider  dnrlc  breeds  on  the  i>1.indf.  but  its  numfx-rs  h,i\e  become 
nutii  e.il.'K'  retliHtxl,  \\h-.!t'  llic  Intiirru'  and  the  tern  fonfiTie  tfien-  eKcs 
to  separate  clitTs.  These  binis,  however,  are  only  jruests  in  Spits- 
IjcrRcn.  the  snow-bunting  being  the  only  species  which  stays  perma- 
nently; some  twentv-three  species  breed  regularly  on  Spitsbergeii. 
and  four  others  (tfic  falcon,  snowj'  owl,  swan  and  sKua)  come 
occasionally.  Of  land  mammals,  besides  the  polar  bear,  the  reindeer 
and  arctic  fox  have  been  greatly  reduced;  the  reindeer,  in  fact,  are 

for  sevenl  yean 
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bclom  tSM  bam  19M  to  MOO  ime  kilM  bjr  hniilm  la  a  for  week;: 

Thnc  wil  Wtal/'thwe  species  of  lishes,  but  w  trntflM.  lanct* 
txt  few.  Armdnndf,  and  etpecially  PantoiNxIt,  on  tne  other  hand, 

are  \'cry  common.  Molluscs  are  alw  numerous.  At  some  places 
the  mussels  and  univalves  reach  a  large  size  and  appear  in  unjii 
abundance.  Of  Cnistaceans  fully  100  species  have  been  r«.-o)!;iiiz(.-<J 
in  the  waters  o(  the  archiiK-lu)to. 

The  flora  is,  oi  course,  poor.  The  only  tree  is  the  polar  willow. 
wMch  doti  MM  ownd  3  m.  in  height  ond  bean  a  few  leave*  not 
larger  than  a  man's  finger-nail :  and  the  oidy  buahes  are  the  crow- 
berry  and  cloudberry.  But  at  the  foot  ol  the  warmer  cliffs  some 
loam  ha»  been  formed  notwithstanding  the  slowness  of  putref.ictton, 
and  there,  in  contrast  with  thi'  brownish  lii  fn>ns  ih.n  (••ivcr  \hv  hills, 
grows  a  carpet  of  mosses  of  the  brLj;hti-st  v;rii  ri,  vjritgatcd  with  the 
golden-ycUow  flowers  of  th«  ranunculus,  the  Ur^c-lcavcd  scurvy  grass, 
•e«eialaaidfiam,fo»tiilflnait  Ac,  with  a  few  Urge  flowers,  Polytona 
and  4MdMMMwt  «Ui*  oa  tte  drleat  »pot»  yellow  puppies,  whitlow 
grasses,  ftc.,  are  toumL  Evea  w tte  higher  slopes,  1500  ft.  above 
the  sea.  the  poppy  is  ooeasio Rally  met  with.  In  all  over  1  specie» 
of  flowering  plants  have  been  found.  Musst-s,  moitly  Kuropean 
acquaintances,  cover  all  places  where  jitat  h.!-:  acuimuiUted.  The 
slopes  of  the  crags  and  the  blocks  ol  stone  on  the  beach  arc  sometimes 
camly  eoinndwitfa  a  lawfiM  aoH  and  lichen  vaptati^^ 
tte  laat  hdoK  the  *»eriled  "faiiriaft  bread 'M(7mSSSirtoarrlfea}. 
which  has  maintained  the  lile  «f  aHoqr  anrtic  trax-ellers.  Althovj)) 
limhed  in  number,  the  flora  k  euMeetiw  in  its  distribution.  Tne 
vegetation  of  the  south  has  a  deciowly  Lapiiish  or  Kurojiean  alpine 
char.ictor,  while  that  of  the  north  coast  is  decidedly  .American,  and 
recalU  that  of  Melville  Island.  Many  flowering  plants  which  arc 
<iiimiai>a  la  aoHb-wiit  Spttahenea  are  atetat  fniai  tte  east  coast, 
where  tine  cold  cHmate  tt  talimcal  to  both  flam  aad  fatma:  but, 
on  the  other  hand,  one  moss  {PetUa  kjfPerhtrett)  and  one  lichen 
(Uinea  melaxantha)  are  found  there  which  are  of  American  origin 
and  grow  both  in  Nurth  .America  and  on  the  f '(inlilkTa"!.  Algae 
are  most  numerous,  many,  like  the  brown  Lamiri.iru:  jud  .Vcj/cw 
ttmMunis,  which  All  all  pools  and  are  the  chief  food  of  many  birds, 
tefaig  itiniiiar  ia  Europa.  Prdotcteiu  ttmUt  coven  tte  enow 
with  Its  nddiali  powder. 

History. — Spitateigen  has  never  been  permanently  inhabited, 
flthniigh  there  are  wveral  instances  of  htrnten  wintering  on  tte 
idand  under  strew  of  circumstances,  aad  lavital  scientific 
eipeditioiis  ham  done  so.  A  Rnssian  trapper  aamed  Staiash- 
cbln  b  aald  In  variooa  ifloounts  to  have  spent  33  or  39  winters, 
and  15  consecutive  years,  in  the  archipelago;  he  died  there  in 
18 j6.  Spitsbergen  was  discovered  on  the  17th  of  June  1506, 
during  the  expedition  under  William  Harents  .ind  J.icc)b  Heem- 
skerk,  which  ended  with  the  death  of  Hurciits  Barunls  ^.avv 
parts  of  the  west  atid  north  coasts,  and  to  these  he  gave  the 
name  of  Spitsbergen.  In  1607  Henry  Hudson,  .ifter  visiiing 
the  coast  of  Greenland,  reache<l  Siiit^lMTgen  in  June.  He.ir 
Island,  the  ice-liound  island  midway  between  Spitsbergen  anti 
the  North  Cape,  situated  on  the  same  submarine  platform  as  the 
former,  had  been  discovered  by  Barents,  and  became  important 
as  a  himting-ground  (fur  walrus,  &c.)  before  Spitsbergen  began 
to  be  visited  for  thfo  purpose.  In  1609  Thomas  Mvmaduke 
of  tte  "Heartsease/*  |»ocecdlng  north  from  Bear  Island, 
fcadisd  SpltstetBen,  and  in  tte  foUowing  year  tte  first  hunting 
expedition  was  despatciKd  thither  by  tte  Muscovy  Company 
on  board  the  "  Amitie "  of  London,  Jonas  Ptoole,  master, 
on  whose  report  of  the  abundance  of  whales  on  the  coast  the 
Spitsbergen  whaling  industry,  which  wus  to  jjrow  to  such  im- 
portance, was  established  in  1611.  \'cry  shortly  the  Dutch 
l)e>;aii  lo  take  a  sh.irc  iti  this,  and  there  were  frequent  collisions 
between  the  wh,il<?rs  > if  the  two  n.ition.ilitics.  while  in  1615  the 
Danes  attempted  to  riaini  this  part  of  "  Greenland."  .is  Spits 
tergen  was  for  a  long  time  con.udercd.  England  attempted  to 
annex  tte  archipelago,  but  at  length  tte  Dtttcb  Ix-rame  pre- 
doobiant  in  the  whaling  industry,  and  in  1623  founded  the 
vmiittf^  settlement  of  Sraeerenburg.  This  became  a  busy  and 
impottant  centra  but  began  to  dedine  in  about  twenty  years, 
as  the  whaks  weie  gradually  driven  from  tte  bl^  and  mwt 
te  followed,  at  fiist  northward  along  the  coast,  and  later  into 
tte  open  sea.  Independently  of  tte  English  and  Dutch,  Russians 
from  the  White  Sea  district  came  to  Spltstergen  to  hunt 
walruses,  seals,  bears,  fows,  8rc.  At  what  early  period  they 
fir>t  lil  l  s<i  cannot  be  known,  but  the  industry  srcnis  to  have 
gained  a  certain  importance  before  1740.  The  Russian.s  had  their 

own  noaendatiire  lor  various  parts  of  tte  aieUpdago,  tte 


whole  of  which  they  also  called  Grumiat, ft Corraption  of  Green- 
land. A  sunilar  hunting  industiy  was  «rt«t.ii-iM^  fg^f  Hgg. 
wegiaas  cariy  in  tte  xSth  ccntuiy,  but  Spitsbsrin  in 
importance  as  a  liuntlng-grauad  owing  to  tte  Indlscrimlaate 

slaut^ater  of  game. 
Many  eipeimoas  have  made  Spitsbergen  their  baas  for  polar 

exploratton.  Tte  Russian  admiral  Chiehagov  visited  it  twice, 

in  1765  and  1766,  and  reached  80°  28'  N.    The  expedition 
sent  from  England  in  1773  at  the  instigation  of  Uaines  Barrington 
under  the  command  of  Constantino  John  Phipps,  was  the 
first  having  a  purely  geographic.il  purpose.     It  consisted  of 
two  vessels  the  "  Racehorse  "  and  the  "  Carcass,  '  on  the  first 
of  which  Horatio  Nelson  was  a  tnidshiproan.    rhipi>s  mapped 
the  north  of  -Spitsbergen,  and  reached  80'  48'  north    In  1818 
David  Buchan  and  John  Franklin  reached  80'  54'  to  the 
north  of  the  archipelago.    Captain  D.  C  Clavering  and  Sir 
Edward  Sabine  in  1823  explored  the  islands,  and  Sabine  made 
bis  remarkable  magnetic  observations,  whOe  Ctavntaig  reached 
80°  30^  N.  Sir  William  Psny,  shortly  after  Us  retom  from  Ua 
thiid  v^ysgt^  went  to  8|iitsberRen  and  luaAed  Sa*  4^  north  00 
sledftt,  wUe  otbcr  BMHabcrs  of  the  ezpaditioa  were  occupied 
with  scientific  work  in  the  archipelago.  In  tte  same  year  the 
Norwegian  geologist  Balthasar  Mathias  Keilhau  visited  the 
group  and  related  his  experiences  in  a  remarkable  book.  Kesa  i 
Ost  Dj;  Wat  Finmarkcn  (Chnsiiania,  i.S^i).    The  Swedish  pro- 
fessor Sven  LA)ven  was  the  first  to  undertake,  in  18.^7.  dredging 
and    pcological   exploralioui   in   Spitsbergen  and   its  \icinity. 
Next  year  a  Ixnly  of  French,  Swedish,  Danish,  and  Norwegian 
naturalists,  among  whom  was  Charles  Martins,  visited  the 
western  coast.    In  1858,  at  the  stiggestion  of  Loven,  Otto 
Torell,  accompanied  by  A.  £.  Nordeoslcibl  l  .aid  \.  Quennerstadt 
made  many  important  observations  and  brought  home  rich 
geological  collections.  In  1861  a  larger  expedition  led  byTWril, 
NordenskiOM,  A.  J.  Malmgren,  and  Kaii  Ciqrdenias,  set  out 
with  tte  object  of  fuidfaig  how  far  it  was  possMe  to  obtatft  • 
mcasutcment  of  an  arc  of  meridian  of  stifficient  rifnii^  IWt 
aim  was  only  partly  accomplished,  but  the  expedition  returned 
with  an  invaluable  store  of  various  observations.  The  work 
of  the  measurement  of  the  arc  was  completed  in  1864  by  another 
expedition  conducted  by  Nordetiskiuld,  assisted  by  Malmgren 
and  N.  Duner.    This  expedition  was  followed  in  1K6H  by  that 
of  the  "  Sofia,"  un<UT  Nonlenskicild.  which,  in  the  words  of 
Oswalil  Hcer,  "  achieved  more  and  gave  a  wider  extension  to 
the  horizon  of  our  knowledge  than  if  it  had  returned  merely 
with  the  information  that  the  '  Sofia  '  had  hoisted  her  (lag  on 
the  North  Pole."    In  the  same  year  tte  German  arctic  ex- 
pedition under  Kari  Koldcwey  circumnavigated  West  Spiuv 
bergen.    In  1870  two  young  Swedish  savauti,  Db  Kathorst 
and  Wilander,  visited  Spftsbagen  in  order  to  eaamine  tte 
pihospihotk  dsposita,  and  two  yean  later  a  ooksqr  ww  fotBsd 
in  to  Fjord,  and  a  small  tramway  ooastmctad  ta  SMik  tte 
beds.  Tte  attempt,  however,  did  not  prove  snceessfuL  t»S^ 
Smith  and  the  Norwegian  Captain  Ulve  visited  and  mapped 
parts  of  East  Spitsbergen  in  1871,  returning  with  valuable 
information.  They  reached  3i°  24'  north.  In  the  same  year  the 
tir^t  tourist  steamer  visited  the  archipelago.    In         a  great 
polar  ex]H-(iition  under  \ordcnski6l<l  set   out   to  winter  on 
Spitsbergen  with  the  intention  of  attempting  in  the  spring  tu 
advance  towards  the  ptile  on  sledges  drawn  by  reindeer.  But 
the  expedition  encountered  a  series  of  misfortunes.    The  ships 
were  beset  in  tte  ice  v^ry  early  in  Muitsel  Bay.  and.  .six  Nor- 
wegian fishing  vessels  having  been  likewise  overtaken  and  shut 
in,  the  cx(M.>dition  had  to  feed  tteooWBOn  its  provisions  and  thus 
to  reduce  tte  rations  of  its  own  mn.  Tte  reindeer  all  made 
their  escape  during  a  saowHrtacm;  and  when  tte  aled«e  party 
reacted  tte  Seven  Uands  they  f found  tte  ice  so  pacted  ttet 
aD  idea  of  going  north  bad  to  te  abandoned.  Instead  of  this, 
Nordenskiald  explored  North-East  Land  and  crossed  tte  vast 
ice-sheet  which  covers  it.    The  expedition  returned  in  1873 
with  a  fresh  store  of  important  scientific  observations,  especially 
in  physics  and  submarine  zoology.    In  187J  R.  von  Drasche- 
Wattinbcrg,  tte  geolocist,  paid  a  diOTt  visit  t«  SpitsbofH^ 
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In  1883  the  Swedish  geok>gist»,  A.  G.  Nathont  and  G.  de  Gecr 
nude  a  joonuiy  wUch  fumiriMd  iotaiciting  data  about  the 
tpdogy  and  lom  «l  Uw  Uaoda.  In  tfae  Mm  year  a  Swedish 
meteorological  «tttte  was  cataMMwid  at  Cape  Tbordscn  for 
carrying  on  the  obietvatioiia  deiirad  by  tbe  interactional  (xilar 
committee.  During  the  last  decade  of  the  19th  eaatniy  Spits- 
bergen attracted  not  only  a  number  of  scientists  bnt  also  sjwrts- 
men  and  tourists.  Such  expeditions  as  thosr  of  Gustaf  Korricn 
sJcioid  in  iSqo  und  the  imporianl  circumnavigation  hy  Naihorsi 
in  i8[)8,  during  which  the  Wiche  Islands  and  Whiti:  Islands 
were  carefully  explored,  confined  their  attentions  almost  en- 
tirely to  the  coasts.  In  iSqj  M.  C.  Rabot  made  the  first  serious 
attempt  to  penetrate  tbe  interior  from  the  head  of  Ice  Fjord, 
exploring  a  part  of  the  Saasendal;  and  in  1896  Sir  Martin  Conway 
lad  an  eipedition  wfaich  croaaed  the  laland  for  the  6nt  time, 
■nd  am^wiJ  the  region  between  Ice  Fjord  and  Hell  Sound 
oa  the  «uat  ooMt.  !■  1S97  Gonwrny  and  Mr  £.  J.  Ganraod 
•mqnd  the  iladMad  am  aoitb  ol  Ice  Ffoid  to  aboot 
78"  !«/  and  dtmbed  Hoa  Sand  TfauL  In  the  aame  year 
Heir  Aadi6  made  hii  fatal  balloan  aacent  from  Dane*  Island 
with  the  intention  of  floating  over  the  Pole.  In  iS^  a  weekly 
service  of  Norwegian  t ouri.si  steamers  was  established  in  summer, 
and  a  small  inn  was  'luilt  at  .\dvent  Bay  in  Ire  Fjord,  and  thouph 
this  was  afterwards  closeii.  the  west  coast  continued  to  I)c  fre- 
quently visited  by  tourist  steamers  during  the  hcii^hi  of  summer. 
In  iSqH,  1809  f^id  IQ06  the  prince  of  .Monaro  maile  scientitic 
investigations  in  the  .•KrchipclaKo,  and  in  iSoS  1Q02  Swedish  and 
Russian  expeditions  undertook,  the  measurcmem  of  an  arc  of 
the  meridian,  the  icaoha of  which  were  accompanieil  by  valuable 
phyaiographical.  meteorological,  botanical  and  other  obser- 
vatioiis.  Dr  W.  S.  Bruce  made  a  complete  survey  and  acfen- 
tlfic  iBTtrtijBt''^'f  of  Piinca  Cheilaa  Fonlaiid>  Is  1900  eoal 
hdtMi  tn  be  iMiked  on  Advent  Bay,  n  aaaai  s»  ft.  ddek  batag 
ioandbclow4oft.offaarilieaandaoftof iD^  TUadevdop- 
ment  and  other  ooaaidcratloas  led  to  mne  diacoaioa  between 
the  powers  istarested  as  to  the  territorial  sovereignty  over  the 
archipelago,  a  qomtion  idiich  though  approached  before  (aa 
in  1870)  had  never  been  brou^t  to  a  settlement. 

BtauOGKAra Y. — On  a  land  visited  by  lo  many  scientific  ubserwa* 
the  literature  is  naturally  voluminous.  The  chief  source  of  «cicntific 
papers  is  the  publications  of  the  Swedish  Vetenskapx  Akademit. 
Sir  W  Manin  Conway  narT.-ites  his  expodition  in  the  Firti  C nxfint  ff 
S^h'yrf,  ri  I.oiuliin,  t8<}7);  and  in  No  Xtan's  Limi  ((  ambridge. 
1906)  he  details  the  history  oi  the  Anhiix-Lago  down  to  l84<i, 
tabulates  the  |wincipal  voyages  and  imiilcnts  tbcreaftc-r  until 
1900,  and  {urnishes  a  very  full  hiblidKraphy  for  the  histor>-  and 
|eugia|lhy  of  Spitsbergen  from  the  earliev  time  down  to  1902. 
The  vaililMS  obaervations  of  the  Swedish  expedition  for  th«  measure- 
ment ol  aat  arc  of  the  meridian  were  brini'.;ht  t<iRether  (in  French) 
in  Miilkm  uienUfiques  pour  j\:  mcsur,-  arc  de  miridirn  au 

5^fts6<r£  .  .  .  (StrK  khohii,  l<>i(3-it)<i<ij,  .mil  th. .so  of  the  Russian 
expedition  under  xh'-  -.wm-  li'lc  in  I<^14.  seq.  (St.  lVt<Tstiur>; ). 

SPITTA.  FRIEDRICH  (iS5;-  ),  German  I'rolcstant 
theologian,  was  born  at  Wittingcn  on  the  loth  of  January 
185?-  His  father.  Karl  Johann  Philipp  f i.Soi-i8;o),  well 
known  as  a  hymn-writer  (see  Lyr.^  <ii  iv.r-,!i.  r,.  1st  series,  London, 
i860;  3nd  scries,  1864).  w.-is  superintendent  at  Burgdorf  near 
Hanover.  Fric<irich  studied  at  Giittingcn  and  Erlangen,  and 
in  course  of  time  became  (1887)  professor  ordinarius  and  univer- 
sity preacher  at  Strassburg.  In  1896  he  became  joint-editor 
with  J.  Smend  of  the  Monatuhrifi  JUr  Gettadwut  und  hirtk- 
ttekt  Kim^  and  be  b  widely  known  la  the  nUtor  of  a  worit  on 
the  Actt  of  the  Apottica  (Die  Apa$l^uMdile,  iht  QuOtn 
wid  ierm  foekUMkhtr  Wert  (1891). 

His  other  works  inrludr:  Dtr  Kntibe  Jesus,  tine  hiHiitheGuAkkU 
tmd  ihre  apokryphtichtn  EnliUUttHgeH  (1883),  DU  OfftattntHg  iles 
Johamnti  (188^,  Zur  Refornt  lUt  (Mag.  JCaAai  (itoi).  and  Air 
C$$chkkU  imd  LUkntw  an  UnhrutanlHm  (3  vola,  1^^1901). 

mm  (Gr.  M-M")*  vneukt  oign  aitnated  on  the  left 
aide  of  the  abdomen  (lee  DtrcnnaB  GiAMoe).  It  was  supposed 

in  olden  times  to  be  tbe  seat  of  ill-humottr  and  melancholy, 
whence  such  phrases  as  "  to  have  the  spleen,"  to  be  out  of 
temper,  sulky,  moro'io,  "  splenetic. "' 

SPLOGBN  pass,  one  of  the  passes  across  the  main  chain  of 
tlie  Alps  from  Seritstiland  to  Ite^  (from  151a  to  1797,  however, 
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drinvenna  belonged  to  the  Giiaoos).  The  route  quite  that  eftfae 
Albula  Fern  (a.*.)  at  Thnu*  paaam  lint  thfon|h  the  celebrated 
gorge  of  tbe  Via  Mak,  then  thceoih  the  Sdrnma  heetn  and  past 
Andoer,  beyond  which  the  Ifasfan  gorge  gives  access  to  tbe 
\illage  of  SplUgen  (from  whkh  the  pasa  takes  its  name)  in  the 
upper  reach  of  the  main  or  Hinter  branch  of  the  Rhine  (f>t.). 
Leaving  to  the  west  the  road  over  the  Sail  Bernardino  Pass, 
(jTbij  ft.  ihy  which  ihi-  M  I'.olthard  railway  line  is  joined  at 
Bia.sca,  the  route  1>;iik  ciihrely  through  Swiss  territory)  the 
SplUgen  road  1  coiistruc'.ti!  in  182?)  mounts  south  to  the  pass 
(6046  It. I,  which  lortns  the  political  frontier.  On  the  other 
side  the  road  avoids  the  old  path  through  the  dreaded  Car- 
dincUo  gorge  (here  passed  Macdonald's  army  in  December, 
1800)  in  order  to  descend  by  zigzags  to  Pianazso.  Thence  past 
Campo  Doldno  and  Gallivaggio  the  descent  is  made  to  the 
ancient  town  of  Chiavenna  at  the  junction  of  the  mad  from  the 
upper  Engadine  over  the  Mabja  Bam,  and  17  m.  by  nO  abeve 
CMm,  at  the  noftheni  end  of  Oe  fadce  cf  Came.  The  diatance 
by  road  from  SplUgen  viQage  (sft  m.  above  Andeer)  to  Chia- 
venna is  25  m.  The  diligencea  take  5)  bouis  from  Spltigcn  vil- 
lage (4  hours  above  Thusis)  to  Chiavenna.  But  by  iIk-  proposal 
lo  pierce  a  railway  tunnel  of  about  16  m.  in  leiii^tli  irom  Andeer 
to  GaUivageio.  it  was  calculated  that  the  Splugrn  line  would 
become  the  shortest  route  from  southern  Gcrmanv  to  Milan, 
while  at  Cfateveana  it  woold  BBocive  the  tzailii  from  ihc  upper 

Engadinc.  I,VV.  A.  B.C.) 

SPODUHBNB,  a  lithium-aluminium  silicate  belonging  to 
the  pyroxene  group  (see  I'vkoxene).  It  was  named  by  B.  J. 
d'Andrada  e  Syiva,  in  1800,  from  Gr.  arUie*  (ash-coloured), 
in  allusion  tn  its  grey  colour.  StMn  afterwards  J.  R.  HaOy 
termed  it  triphanr.  because  it  exhibited  certain  characteristics 
equally  in  three  directions  (f|M4oi>4c>  TP" '*'HI  three-fold). 
ilpedinnwie  cqntelliBm  in  the  roonodinlr  ^rttem,  the  ciyetab 
hawing  genemlly  n  iwiimarir  hahlt  and  being  often  striated 
longitadbMl^.  It  haa  perfect  prinatic  cleavage,  and  imper- 
fect deevege  parallel  to  the  cUnopinacoid.  whilst  a  lamellar 
structure  may  be  developed  by  parting  along  the  orthopinacoid. 
The  hardness  is  6  5  ti>  ; ,  and  the  specific  gra^-ity  alraut  316. 
Though  generally  a  dull  niiiicral,  some  varieties  of  sjx>dumcnc 
are  so  brightly  coloured  .and  transparent  as  to  be  valued  as 
gem-stones.  Such  is  the  cmcrahl-green  hiddenitc  (17. r.)  and 
the  lil.Tf  n  I'miired  kunzite  (<;,:'.),  whilst  a  yellow  or  ycllowish- 
grccn  spodiimenc  found  as  pebbles  in  tbe  stale  of  Minas  Gcraes,  in 
Brazil,  resembles,  when  cut ,  some  kinds  of  chryaoberyL  Common 
spodumene  is  used  as  a  source  of  lithium  in  chemical  preparations. 

Spodumene  occurs  in  granite  and  crystalline  schists.  The 
original  specimens  came  from  the  iale  of  Ul5  in  Stfdeimanlaod, 
Sweden,  but  the  finest  anaapfatsire  ieuid  fa  the  Unked  Sutca, 
especially  in  Massachusetts,  when  Goshen,  Sterling  end  Cheetar- 
fidd  are  weD-known  locaBdca.  Very  fine  apechncna  have  been 
obtained  from  the  Black  Hills  of  S.  Dakota.  Some  remarimble 
deposits  containing  spodumene  were  discovered  many  years  age 
at  Branchville.  Fairlield  count  v  <  onnri.  I  :cut.  and  the  iniiierala 
which  they  yielded  were  exhaustively  studini  by  rrulessor  G.  J. 
Brush  and  E.  S.  Dana.  The  spodtimcne  oct-urrcd  in  large 
quantity,  in  a  vein  ol  albite-granitc.  associated  with  apatite, 
garnet,  columh.iTc.  pitchblende  and  fiilur  ut.ini.irr.  minerals, 
together  with  several  .species  of  manganese  phosphates,  termed 
cosphorite,  triploidite,  dickinsonitc,  lithiophiiitc,  natrophiiite, 
rcddingite.  fairfieldite  and  tillowiis.  The  spodumene,  wUch  has 
normally  the  formula  LiAl  (SiOi)i,  becomce  altCied  at  Brsach- 
ville  to  what  has  been  called  /)-apodumene,  which  eqnaists 
really  of  the  mineral  eucryptite  (Li/USiOi)  and  alUte.  Bnoyp- 
tite  waa  naassd  b|r  Brash  end  Oenn  from  c5  (wdl)  and  aisvirrAi 
(cenoceM).  Vtether  shcration  results  fa  the  fbnuatien  of 
cyroatdite,  a  mineral  described  by  C.  U.  Shepnid  fa  1867,  but 
shown  to  be  an  intimate  mechanical  mixture  of  muscovite  and 
albrto.  The  final  yiroducts  of  altcraiion  of  the  spodumene  may 
he  muscovite,  albite  and  microcline.  The  mineral  dis- 
cnvrrrd  in  iSty  in  the  granite  of  Killincy  Mill,  near  Dublin, 
and  described  by  T.  Thomson  as  kiliinite,  appears  to  be  an 
altered  ipodmnene.  (F.  W.  K.«) 
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SPOHR 


SPOBSt  UDDWIO  (1784-1859),  German  compoMr  and  violin- 
lit.  WIS  born  at  Brunswick  on  the  25th  of  April  1784.  He 
spent  Us  childhood  at  Seesen,  where  in  1789  he  began  to  study 
the  violin,  and  at  six  years  old  was  able  to  take  part  in  chambcr- 
arnak.  He  hsd  a  few  Iwsobs  Io  oompositioB,  bwt,aa  he  himself 
tells  us,  he  learnt  moK  fnoi  stad|tat  the  scores  of  Mocart. 
After  playing  »  concerto  of  hii  own  at  a  Kbool  concert  with 
murkL-(l  success,  he  was  placed  unrlcr  Maucourt,  the  leader  of 
ihc  duke's  band;  ami  in  i;i>S  he  started  on  an  artistic  tour. 
This  proved  a  f.illurc;  but  on  his  return  to  Bru[ib.vvick  the  duke 
gave  him  an  appoint  mi  ni  in  his  band,  and  provided  fur  his 
futuri-  ciucaiion  under  Iranz  Eck.  with  whom  he  visilid 
.St  Petersburg  and  other  European  capitals.  His  lirsL  violin 
concerto  was  printed  in  iHoj.  In  that  year  Spohr  returned  to 
Brunswick  and  resumed  his  place  in  the  duke's  band.  A  visit 
(0  Paris  was  prevented  by  the  loss  of  his  favourite  violin-  a 
owgnifioent  Guarnerius,  presented  to  him  in  Russia.  After  a 
aeiitt  of  concerts  in  BerUn,  Leipsig,  Dresden,  and  other  (}ernmn 
towns.  Us  Kpntatkm  lained  foe  bim  in  itos  the  appoint- 
ment of  letdinc  vioUnist  to  tlw  duke  of  Gothn.  Soon  after 
thb  be  married  his  first  wife,  Dontle  Sdhcidlcr,  n  cdebratcd 
harpist.  At  Gotha  he  composed  lib  first  opera,  Die  PrUfung, 
but  did  not  succeed  in  producing  it.  Alruna  was  equally 
unfortunate,  though  Goethe  approved  of  it  at  a  trial  rehearsal 
at  Weimar  in  iHoS.  In  this  year  Spohr,  hearing  that  Taltvia 
was  p<  r{orminR  at  Erfurt  before  Napoleon's  Congress  of  I'rinccs, 
and  failing  to  obtain  admission  to  tho  theatre,  bribed  a  horn- 
player  to  send  him  as  his  deputy;  and,  though  he  had  never 
touched  a  horn  in  his  life,  he  learned  in  a  single  day  to  play  it 
well  enough  to  pass  muster  in  the  evening  and  so  to  get  a  good 
view  of  ><'apuleon  and  the  princes  in  a  pocket  mirror  on  his 
desk.  Spohr's  third  opers,  Dtr  Zwtikampf  mil  dfr  GrUrhlm, 
written  in  1809,  was  successftdly  performed  at  Hamburg  next 
veir.  In  tSii  be  pndttoed  his  (iint)  SymPkoi^  in  £/ai,  and 
in  1812  compoeed  Us  tint  onlctio,  Daijan^  Gmekl.^  In 
writing  tUs  wwk  bs  Mt  hamneied  by  fawk  of  ikfll  in  counter- 
point ;  so  with  dhancteristic  diligence  he  maatcied  the  eeotents 
of  Marpurg's  Ahhandlung  von  der  Fuge. 

In  i8i2  Spohr  visited  Vienna,  and  was  induced  to  accept  the 
leadership  of  the  orchestra  at  the  Theater  an  der  Wien.  lie  then 
began  his  dramatic  masterpiece,  Fituil.  which  he  completed 
in  though  it  was  not  performed  until  five  years  later. 

His  strength  and  inventiveness  as  a  romjH)scr  were  now  fully 
developed,  and  enabled  him  to  prodm  ■  ^ar^i-  \%  1  irks  with  astonish- 
ing rapidity.  He  resigned  his  appointment  at  Vienna  in 
1815,  and  soon  afterwards  made  a  tour  in  Italy,  where  he  per- 
formed his  eighth  and  finest  violin  concerto,  the  Scena  ranlanU 
ntUo  siUo  drammatico.  The  leading  Italian  critics  called  him 
"  the  finest  smger  on  the  violin  that  had  ever  been  heard." 
On  Spohr's  ntum  to  Germany  in  1817  be  wis  appointed  con- 
daeuu  «f  the  open  at  FnaUoft;  and  tiMie  in.  iSsS  be  Salt 
produced  1^  Faust.  It  was  followed  by  Ztmin  wad  Awor, 
which,  though  by  no  means  as  fine  as  Fatal,  soon  attained  a 
much  greater  popularity.  Faust  suffered  from  its  libretto, 
which  is  on  quite  a  dilTcrent  plot  from  Goethe's  poem. 

S[)ohr  first  visited  Englaptl  in  iS.'o.  and  on  the  (ith  of  .March 
played  his  Scrna  (tintanle  with  gri;it  smre-^  in  London  at  (lie 
first  Philharmonic  concert.  Ax  the  third  he  produced  a  new 
symphony  (.Vo.  2  in  D  minor)  and.  instca<l  of  having  it  led  by 
the  first  violinist  and  a  maestro  al  cembalo,  conducted  it  himself 
with  a  b&ton;  a  great  innovation  ia  London  at  the  time.  Spohr 
had  a  triumphant  success  both  as  composer  and  as  virtuoio;  and 
he  00  his  side  was  delighted  with  the  Philhannonic  orchestra. 
At  Us  farewell  concert  in  London  Maw  Spohr  played  on  the 
harp  for  the  last  time.  The  ooostralacd  attitudes  of  harp- 
playing  were  bad  for  ber  health;  so  In  later  concerts  ah*  played 
the  pianoforte  tn  duets  with  violin  which  ber  husband  produced 
with  his  Usual  protniif  facility.  After  a  transitory  visit  to  Paris. 
Spohr  returned  to  (tcrmany  and  settled  for  a  time  in  Dresden, 
where  German  and  Italian  opera  were  tlourishing  side  by  side 
tuder  the  direction  of  Weber  and  Murlacchi.  Spohr  could 
*  Not  to  be  coafmed  with  Tin  iMt  JmlgmnL 


not  appreciate  Weber's  genius:  nevertheless  Weber  recommended 
him  strongly  to  the  elector  of  Hesse  Catsel  as  g-p»H-»«i-»*» 
Spohr  entered  upon  his  duties  at  Cassel  on  the  ist  cf  Janaaiy 
1831,  and  soon  afterwards  began  Us  oath  open,  Jtitoad*, 
which  he  produced  in  18*5.  Tfcis  woik-^luch  he  biaiaelf  f»- 
garded  a  one  gf  Ua  bea^— narks  an  important  epoch  in  his 
operatic  career.  It  was  his  first  opera  on  Cluck's  lines,  i.e.  with 
accompanied  rcritntivc  throughout  in  place  of  secco-rcritativc 
or  spoken  dialogue;  and  it  was  produced  in  the  same  year 
as  Weber's  Eur-.'inilu ,  a  wock  markinl  by  the  same  dapartUK 
from  German  cujtoni. 

Sjwhr's  resourci  s  at  Ca&sel  ciuibled  hini  to  produce  his  ne" 
works  on  a  grander  scale  and  with  more  perfect  detail  than  he 
could  have  altainwl  in  a  less  well  endowed  post;  and  be  never 
failed  to  use  these  privileges  to  the  advantage  of  other  meri- 
torious composers,  though  as  a  critic  he  was  very  difficalt  to 
please.  Soon  after  his  instahmsnt  MendfltMwhni  then  a  boy 
of  thirteen,  visited  Cassi'l;  aotwitbetaadiag  the  disparity  «l 
their  yean,  a  firm  f liendsUp  spnag  *p  between  tlw  two,  uMck 
cesaed  only  with  MeodelanliB^  deadi  ht  1847.  Spobr's  nest 
three  operas,  Der  Berggeia  (i8>s),  Pitin  am  Abtmo  (iSt?)  and 
Der  Alchymisi  (1850).  attained  only  fair  temporary  suoceaa. 
Rut  at  the  Rhenish  musical  festival  held  at  DUsseldorf  in  i8a6, 
his  oratorio  Dir  !ciztni  Dsu^c  met  with  so  enthusiastic  a  reception 
;tiat  it  was  re))La!id  i  i-..iv>  l.-i".er  in  aid  of  the  Greek  Insttr- 
peiiSi,  and  l-K.-cauic  itie  most  t.irrj<ius  o!  his  siicred  rom[)osilions. 
It  is  knctw  n  in  Eu^li^li  as  7  Ac  iij<,'  J :iii;n:i  n!.  In  18  u  S^xjhr 
summed  up  another  .ispcct  of  his  career  by  publishing  his  V lotm 
School,  an  admirable  bcxjk  for  advanced  students,  which  stands 
to  the  violin  much  as  the  combination  of  Cramer's  Studies  with 
dementi's  Gradus  stands  to  the  pianoforte.  The  year  1834 
was  saddened  by  the  death  of  Spohr's  wife.  In  i8j6  be  married 
again.  During  1833  he  had  been  working  at  an  oratorio — Dta 
HeiUadt  kUU  Skuidtm,  known  ia  EagUsb  as  Csfcary  or  Tkt 
CntedfaisM— «bidi  waa  perHenaed  at  CUsri  on  Good  Fridi^ 
183  s,  and  antf  in  BagUdi  at  the  Nanridi  Pcttii^  «f  sSiv  mdar 
Spohr's  own  dicctlon,  with  an  eCsct  iridch  be  afterwards 
always  spoke  of  as  the  greatest  triwaph  of  his  life.  For  the 
Norwich  Festival  of  1842  he  Composed  The  Fall  of  Bahylon. 
which  also  was  a  perfect  success,  though  the  elector  of  Hcssc- 
Cassel,  unmoved  by  a  petition  from  Englan<l  almost  amounting 
to  a  diplomatic  represelitat  ion,  refused  SjKihr  leave  ol  absence 
to  conduct  it.  His  last  opera,  Die  Kreuzjahrrr.  w.as  produced 
at  Gasscl  in  1845.  Of  his  nine  symphonies  the  finest,  Die 
li'riAe  der  T6ne,  was  produced  in  1832.  His  compositions  for 
the  violin  include  concertos,  qiuirtetts,  duets,  and  other  con- 
certed pieces  and  solos,  and  among  these  a  high  place  is  taken 
by  four  double  quaitetts,  {i.e.  octets  for  two  antiphonal  string- 
quartet  groups),  an  art-form  of  his  own  invention.  He  was, 
indeed,  keealy  interested  b  ciperinwan,  aotwitbataadiag  his 
attadiawnt  to  dasaical  form;  aiid  the  caia  with  wUdi  b*  pe»> 
duced  Wagner's  Plkgeiider  TtdUbidn  and  TinmUawr  at  Casscl 
in  184;  and  1.S53.  in  spite  of  the  elector's  opposition,  shows  that 
his  failure  to  understand  Beethoven  lay  deeper  than  pedantry. 
.Sjmhr  retained  his  apimintment  until  1857,  when,  very  much 
against  his  wish,  he  was  |  ensioried  oil.  In  the  same  year  he 
broke  his  urtn.  but  he  was  abli  tu  conduct  JiwsvnJ.i  at  Prague 
in  1S5S.  This,  however,  was  his  last  effort.  He  died  at  Casscl 
on  the  iftth  of  October  1.S50. 

Spohr's  Seibslbiograpkit  is  a  delightful  document,  revealing  a 
character  the  generosity  of  which  wus  conspicuous  through  all 
its  complacent  intellectual  foibles.  He  was  a  born  taste-maker, 
for  he  mastered  the  techniqtte  of  his  art  safely  and  then  applied 
bis  mastery  to  the  cxpmaioa  of  exactly  those  modes  of  thoogbt 
which  surprise  no  one  who  believes  that  each  art-problem  has 
one  answer  and  that  the  ciltia  know  it.  Bat  be  bad  a  veiy 
genuine  melodic  invention,  and  his  sense  Of  beauty  was  sudi 
as  even  the  all-pervading  mannerisms  of  his  otiose  chromatic 
style  could  not  quite  destroy.  He  tried  every  experiment  the 
copyd)ook  optimism  ot  his  age  could  suggest;  the  sul)jecls  of 
his  operas  are  all  that  is  romantic  and  necromantic;  he  wrote 
almost  as  mndi  **  pcesnmme-mttiic  "  aa  Beilioa;  be  ianrenud 
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"  double  quartets."  he  wrote  an  HUiorteal  Symphony  tracing 
the  progress  of  music  from  Bach  to  his  own  day;  and,  lastly, 
his  gift  for  iirchestration  was  unite  cxcqilional.  Yet  tioi  one 
of  his  experiments  show'^  anv  rsM-ntial  connexion  between 
the  new  form  and  the  ohi  mntiria!  whii  h  he  has  SO  skilfully 
packed  into  it.  Nor  is  his  treatment  of  his  beloved  datsical 
lonM  any  nearer  to  Ol|Mlie  Ufe.  In  conversation  with  Joufain 
be  once  in  his  laat  yem  expressed  the  ambition  to  write  a  wet 
«f  ttiing  <|anUtt  '*  In  the  strict  form  with  all  the  pungn 
endiiit  voitsfy  with  ahakea."  This  shows  that  all  his  work  as 
a  compoKT  had  failed  to  wean  Um  ham  the  omventions  of 
\'irtuo30  players,  and  it  wcll  illust rates  the  way  in  which  "  strict 
forms  "  desert  their  convenient  functions  to  pose  an  cla-ssiral 
ideas;  for  tlie  "  passage  ending  in  r.  shako  "  is  merely  the  cisies! 
known  way  of  finishing  a  section  in  concerto  style,  ami  is  50 
tar  from  being  an  essential  feature  in  cluiniber  niusic  that  iM 
the  ten  mature  quartets  of  Mozart  which  Spohr  undoubtedly 
regarded  as  hb  moddl  U  cannot  be  traced  in  noie  then  twchre 
el  tbe  tbirtj^oM  iBiiveaMDts  in  iriiidi  it  «w|ht  to  oeeur. 

Um  atewly  lent  of  Spohrti  vMtatf  pnmM  tuf  of  Mb 
work  from  cither  rising  to  the  height  of  Menddsaohn^  flMlter- 
pieces,  or  sinking  to  Ihc  wcakncsit  of  Mendelssohn's  faflures. 
Hu;  where  the  true  innditions  of  an  art-form  suit  S[>f)hr's 
traii'.iiig  and  temfH-rameiU  he  is,  at  times,  very  ncirly  a  gre,'.! 
conifHoser;  and  in  the  severely  restricted  medium  m'  iii:i  is  for 
two  violins  his  work  is  an  artistic  tour  dr  jone,  the  neglect  of 
which  would  be  unfortunate  in  a  wider  lield  than  that  of  mere 
violin- technique.  Hia  beat  wwk  ia  oot  so  great  that  we  arc 
obliged  to  live  iritk  U;  bat  hs  merits  demuMl  that  we  should 
let  it  live.  (D.  P.  T.) 

lfOIL>FIV^  aa  «U  gpue  of  caidi,  probably  imported  horn 
Ireland,  where  it  ia  still  veiy  popular,  though  the  original  name, 
acooiding  to  The  Cempleat  Camesler,  was  **  Five-cards."  It 
may  probably  be  ideniifiwl  with  "  Maw,"  a  pame  of  which 
James  I.  of  England  was  very  fond.  A  full  i)ack  of  ^ards  is 
usc-d:  about  five  players  is  the  ln-st  number,  each  reeeiviiic  t'n  e 
cards,  dealt  in  pairs  and  triplets,  the  card  that  is  left  at  the  top 
of  the  pack  being  turned  up  for  trumps.  If  the  turn-up  is  on 
■ee,  tbe  dealer  must  "  rob,"  i.e.  put  out,  fare  downwards,  any 
end  torn  bis  hand  end  take  in  tbe  ace.  The  trump  suit  re- 
BMbt  unaltend.  "SobMag"  mast  take  place  befora  the 
fint  player,  tbe  phywr  on  the  denter't  kft,  leada.  Similarly 
a  pUyer  who  holds  the  ace  of  trumps  must  rob,  putting  out 
any  card  and  taking  in  the  turn-up,  hut  need  not  disclose  the 
fact  till  it  is  his  turn  to  play.  A  i)!.iycr  who  fails  to  rob  cannot 
go  out  that  hand.  The  card  jmt  oui  may  not  Iw  seen.  The 
player  on  the  dealer's  left  leads.  The  highest  rani  <]f  the  suit 
led — the  value  of  the  cards  will  be  exiilaincd  -or  the  highest 
trump,  wins  the  trick.  Players  mtjst  follow  suit  to  a  lead  of 
trumps,  except  in  oectain  caaea  which  will  be  mentioned.  To 
•  pfadn  fiiit  no  one  need  ioliBir  cnxpt  a  player  who  holds  no 
tiaai|ia;fiai«iBa]riailDwartnDBpaathey  pleaae.  If  a  player 
tokee  Ifane  twis  he  win  the  gra»  If  no  one  ftiooaeda  there 
is  a  "  spoil,"  and  a  fresh  atahc^  oaalhr  then  tbe  ori^nal  one  aa 
a  rule,  is  put  into  the  pool  for  tlie  next  raund.  The  order  of  the 
cards  in  plain  suits  may  be  remembered  by  "  after  the  knave 
the  highest  in  red  and  the  lowest  in  black."  In  retl  suits  the 
order  is  king,  queen,  knave,  ten,  &c:  .  down  to  the  ace,  which  i.s 
lowest:  in  black  suits  king,  queen,  knave,  ace,  &c.,  up  to  ten, 
which  is  lowest.  But  the  ace  of  heart.s,  wliich  Ls  always  a  trump, 
ia  not  reckoned  in  ita  own  suit.  In  trumps  the  order  is  "  below 
the  queen  faigfaeM  lo  nd,  hmcst  hi  Uack."  The  onhr  in  fed 
«atu  ia  five,  kmtt,  anauof  heaita,  aee  of  tcmapi*  Ung,  qveen, 
Um,  Ac:  hi  black  Nks  iv^  ace  oCheorta,  aoeof  truapa, 
kbi,  queen,  tmo,  thiee^  Ac,  up  to  tea,  lAlcih  it  the  fantat. 
WbCD  tmmpe  an  led,  the  five  and  the  knave  of  tiumps  and  the 
ace  of  hearts  need  not  be  played.  This  is  called  "  reneging," 
colloqui.dly  "  renigging."  The  five  in;i\  alw.i}.-,  renege:  if 
it  is  led.  110  c.ird  tan  renege.  The  knave  may  renege  if  the  five 
is  played,  not  lc<i.  Only  the  five  can  renege  to  the  knave  led. 
The  ace  of  hearts  can  renege  to  any  inferior  canl.  It  hearts 
•re  net  truaiie  and  the  ooe  of  hearts  is  led,  a  trump  must  be 


played  if  poaaible:  if  not,  it  is  not  necessary  to  play  a  heart. 
"  Twenty-five  "  and  "  Forty-five  "  arc  varieties  of  "  -Spoil- five  ": 
the  game  is  played  for  cither  of  these  numbers;  each  trick 
counts  five  to  the  maker,  and  there  i.s  no  "  spoil,"  but  the  trick 
m,ade  by  the  highest  trump  out  scores  ten;  if  a  player  gets  out 
before  thai  trump  is  played,  he  wins  the  game  all  tbe  same. 
The  winning  of  all  five  tridis  is  called  a  "  jink  "  SpeOr 
five  "  a  player  who  jinks,  if  jinking  ia  agreed  upon,  reoetvea  aa 
cxtia  stake  all  round;  but  if,  after  wtnning  three  tiidca,  be 
decla  to  "  Juk  "  and  fails,  ho  caiuot  eoove  duifatg  that  hud. 

SMRiUII;  a  dty  and  the  oounty-aeat  of  Spokane  county. 
Washington,  U.S..\.,  on  both  h.inks  of  the  Spokane  river,  near 
the  Ku«i1crn  Ixjundary  of  Ihc  stale,  and  al>out  242  m.  K.  of  Seattle. 
Pop.  I  iSqo).  io,oj2;  (iooo),  36,848,  of  whom  ■jX}^  were  foreign- 
lx>m,  including  16.S5  English  Cana<lians.  i  j.'fj  Germans,  and 
1 16S  Swedes,  luiio  cciisih'  104, jo;-  Spokane  is  se-ved 
by  the  Great  Northern,  the  Oregon  Railway  &  Navigation 
Co.  (Union  Pacific  system),  the  Northern  Pacific,  the  Idaho 
ft  Washington  Nortbeni,  tbe  Spokane,  Fortland  &  Seattle, 
and  tbe  Spokane  k  tntenuitiont  nllinqri,  and  by  tbe  Spokane 
k  Inland  Empire  (electric)  Hne  connecting  with  the  Cour 
d'AMne  mining  region,  Idaho,  and  with  Colfsx,  Washing!  .>n  and 
Moscow,  Idaho,  .-\mong  the  principal  buildings  of  the  c'ty 
are  the  Federal  building,  the  oiunty  rnurt-house,  the  city- 
■  hall,  the  post  ofiu<\  '|,r  Paulsen  building,  the  Golumbia  and 
Auditorium  theairet..  the  S[)okaiie  club,  the  m;is<mic  temple, 
the  Spokesman-Review  building,  and  a  large  Roman  Catholic 
church.  Spokane  ia  the  see  of  a  Piotesiant  Episcopal  bishop. 
The  city  has  a  Carnegie  Ubraiy,  and  ten  public  parks  aggre- 
gating 310  oocs;  the  noic  inpottant  are  Liberty  Park  (25 
acres),  Monito  Park  (85  acres),  and  Cnrfahi  Fkrk  (13  acres).  Pert 
George  Wright  (established  in  1895)  is  3  m.  west  of  Spokane 
on  a  tract  of  1022  acres  given  to  the  United  States  Govern- 
ment by  the  city,  for  that  puqiosc,  in  1804-1895.  Spokane  is 
the  seat  of  Gonzagii  (\)llepe  (Roman  Catholic)  for  l>oys,  founded 
in  1887  and  incoqK)rate<l  in  n>o)  nf  SI)l)k.^ne  (?ollege  (1907; 
Lutheran);  of  Brunot  Hall  (Protestant  Episcopal),  for  girls; 
the  Academy  of  the  Holy  Names  (Roman  Catholic),  for  girls; 
and  of  other  schools  and  academies.  Among  the  city's  charit- 
able institutkms  are  a  home  for  the  friendless  (1890),  the  St 
Joae|ih  orphanage  (1890),  St  Luke's  (1900)  and  the  Marie  Bcaid 
Desooneia  (1896)  Im^itals,  each  having  a  training  school  for 
nuiaes,  a  Florence  Crittenden  home,  and  a  House  of  the  Good 
Shepherd.  The  Spokane  river  is  a  rapidly  flowing  stream  with 
two  falls  Cthe  iiiM.er  of  60  and  the  lower  of  70  ft.),  within  the 
city  limits,  providing  an  estimated  energy  of  about  35,000 
horse-|>owcr  at  low  water.  Of  this  energy,  in  iqoS,  about 
17,000  horse-power  was  being  utilized,  chiefly  for  gmernting 
electricity  (the  motive  power  most  used  In  the  cit\  ■  i:  I'li-; 
tries),  as  well  as  for  lighting  and  transit  purposes,  while  about 
9000  horse-power  in  electrical  power  was  tnnsndtted  to  the 
Coeur  d'Altee  ndnes.  At  Post  Falls,  Idaho,  sa  m.  esst  of 
Spokane,  about  it,ooo  boneiiower  is  developed,  and  at  lifine 
Mile  Brioge  near  Spokane,  about  20.000  horse-power.  Spokane's 
manufacturing  interests  have  developed  with  remarkable  rapidity. 
In  IOOO  there  were  84  factories  capitalized  at  S.',2i  i.^o.j, 
and  their  product  was  valued  at  $^,756,119.  In  1005 
there  were  1.S8  factories  capitalized  at  $5,407,313  (t44'S% 
increase),  and  the  value  of  their  products  was  $8,830,852  (135-1  % 
increase).  The  dty's  principal  manuf.ictures  in  1905  were: 
lumber  and  phining  mill  products  ($2,040,059);  flour  and  grist- 
mill  products  ($1,089,396);  malt  liquors  ($679,374);  foundry 
and  nuwfaino«bop  products  (8479*954);  «nd  liunber  and  timbo 
predncts  (!l4iS,et9).  Spokane  is  an  important  jobbing  centre^ 
is  a  natural  supply  point  for  the  gold,  silver  and  lead  miping 
regions  of  northern  and  central  Idaho,  eastern  Washington, 
and  Oregon,  and  is  a  distributing  point  for  the  rich  agricultural 

districts  in  this  region. 

The  first  permanent  settlement  on  the  site  of  Spokane  was 
made  in  1874  by  James  N.  Glover,  who  bought  from  two 
trappers  a  tract  of  land  here.  Tlic  settlement  wa-s  named 
Spokane  Falls,  in  memory  of  the  Spokan  Indians,  a  tribe  of 
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s»n«hiin  stock)  which  formerly  occupied  the  Spokane  VaJlcy; 
the  wdid  Slpokaa  is  aaid  to  mean  "  children  of  the  sua."  Spo- 
kane WIS  maxpoimted  as  a  towo  in  <88i  wid  in  the  same  year 
noeivfld  ita  lint  dty  chaitcr  (amcndsd  in  1891).  Tlie  dty 
bccanetbecoiHiQF^satiniMa.  Thapicaentnaae  was  adapted 
in  tSga  Hie  city  was  readied  by  tbe  Nortbeni  Pacific  roil- 
way  in  1883,  by  the  Union  Podfic  in  1889,  and  hy  the  Great 
Northern  in  i8o».  On  the  4-6th  of  Au^t  1880,  thirty  scjuurc^ 
of  the  city  (nearly  all  of  its  bujiiinrss  section)  were  ik-i;ru\t<l 
by  fire,  with  ;i  loss  estimatiii  at  $5,000,000.  Keliuskliii)?  wa^ 
at  onrc  begun,  aiul  in  ^houi  f.vo  years  the  city  had  been  .ilmost 
entirely  rei oii-lrui  ltd  and  greatly  improved.  In  inio  Spokane 
ndi-'tJteJ  .A  t  iiti;m^>i<ii\  form  of  government. 

SPOLETO  (iinc .  .Spolilium),  a  towTi  and  archiepiscopal  see  of 
the  province  of  Perugia,  Italy.  18  m.  N.N.E.  of  Temi,  and 
88  ra.  N.  by  E.  of  Rome  by  rail.  Pop.  (1901),  p6ii  (town); 
94,648  (commune).  It  is  situated  on  a  hill,  to  that  the  lowest 
part  is  about  1000,  the  highest  148$,  ft.  above  sea-lc%'cl,  at 
the  south  end  of  the  open  vallQr  of  the  Topino,  a  tiibutao'  of 
the  Tiber,  which  it  joins  near  AsiisL  The  pcinc^  industiies 
are  the  collection  and  preponrtloa  of  truffles  and  pwaervad 
foods,  aba  tannine  and  tlie  maaafactare  of  earthenware. 
Spoieto  u  alio  the  centre  of  an  agricuhnral  district,  and  contains 
a  government  experimental  olive  oil  factory.  There  are  few 
towns  of  Italy  which  posscs.s  so  many  Roman  remains  in  gcxKi 
preservation  under  the  medieval  buildings,  and  few  mexlicval 
towns  with  so  picturesque  an  appearance.  There  are  con- 
siderable rem-iins  of  perhaps  prc-Roman  polygonal  walls— 
in  one  place  a  piece  of  this  walling  has  masonry  of  rectangular 
blocks  superposed,  with  an  inscription  of  two  of  the  Roman 
municipal  magistrates  (,qtniUtu>mri).  There  arc  also  a  few 
tiaoes  of  an  inner  enceinte  of  the  Roman  period.  There  are 
remains  of  a  Roman  theatre,  over  370  ft.  in  diameter,  and  an 
amphitheatre  jgo  by  20s  ft>  A  Roman  bridge  of  three  arches, 
80  ft.  long  and  a6  tt.  high,  ensta  at  tlie  lower  (aorth)  entrance 
to  tbe  town,  under  tbe  Dwdem  mnd  to  Fdignob  in  the  fanner 
bed  of  a  tomot  vUcb  baa  now  duuifed  ita  oomae.  A  Mith- 
rseum  was  found  outside  this  gate  b  187ft,  The  rode  above 
the  town  was  included  within  the  polygoital  walls:  but  Totila 
fortified,  not  this  rock,  but  the  amphitheatre,  which  remained 
the  (iiadel  until  1,^64,  when  C.%rilin.il  .VUxirnoz  destroyed  it 
and  erected  the  prestnt  Rocca.  which  was  cnlarge<l  by  I'ope 
Nicholas  \'.;  it  is  now  a  prij^^m.  The  Porta  della  Fuga  (the 
name  alludes  to  the  repulse  of  Hannibal)  occupies  the  site  of  a 
Roman  gate,  tiut  is  itself  medieval:  while  the  medieval  enceinte 
encloses  a  somewhat  wider  area  than  the  ancient.  Tbe  Piaiza 
del  Mcrcato  represents  the  Roman  forum;  dose  by  is  a  triumphal 
arch  of  Drusus  and  Gcrmanicus,  and  a  temple  (?)  into  which 
ia  buUt  the  church  of  S.  Ansanow  A  Roman  hmtse  in  the  upper 
part  of  the  town,  with  mosaic  pavements,  probably  belonged 
to  Vespaaia  Polla,  the  mother  of  the  emperor  Vcqtasian.  The 
Pahuso  Utmldpalek  doae  by,  cootaina  tlie  aicUvca  and  picture 
gallery.  Tbecatliedralof  S.  Maria  Aaaimta,  mudi  modemiaed  in 
1644,  occupies  the  site  of  a  chinrh  of  tbe  Lombard  dukes  erected 
about  603.  The  present  church  was  consecrated  in  itgS; 
the  :;.i,.id(  lul'  iiK-i  to  the  [rjiddlc  of  the  ulh  century.  Over 
the  main  entrance  is  a  lar^e  mo&aic  of  Christ  enthroned,  with 
the  Virgin  and  St  John,  by  the  artist  Solscrnus  (i  J07).  The 
Early  Renaissance  vrttibulc  (after  i4<)il  i.s  fine.  In  the  choir 
and  on  the  half  dome  of  the  apse,  are  the  lineal  freseoe-s  of  \  u>. 
Filip(M)  Lippi  (scents  from  the  life  of  the  Virgin)  completed 
after  his  death  by  Fra  Diamante:  his  tomb,  erected  by  Lorenzo 
de'  Medici,  with  the  epitaph  by  Politian,  is  on  the  left  of  the 
dboir.  Tlie  line  stalls  and  panelling  in  the  winter  choir  date 
fnm  iS4^t$54.  In  and  near  the  Piaaxa  del  Duomo  are  the 
unfinishfd  Palaaao  dclla  Signoria,  of  the  early  14th  century, 
whidi  eontaina  the  aidiacokgical  anaeun,  the  amali  Renais- 
sance church  of  the  Manna  d'Oio  (i  S>7),  the  facade  of  the  Roman- 
eaQue  basilica  of  S.  Eufemia  (la  th*  ardibMipp's  palace)  and  the 
fine  Eariy  Renaissance  Palasso  Arrooi  wHh  its  graffito  frieze. 

The  tliureh  of  S.  Plctro,  outside  the  town  on  the  road  to  Rome 
(wrongly  supposed  to  have  been  the  cathedral  before  1067),  was 


founded  in  A.D.  419  by  Bishop  Achilles.  Its  facade  is  re- 
markable for  its  richly  sculptured  decorations  of  gvoteaquo 
figures  and  beasts,  whidi  are  of  two  different  dates,  about  1000 
and  about  imo.  S.  Domenlco  is  a  fine  example  of  later  Italian 
Gothic  with  baada  of  diffcnat  eoloHied  atoiMa.  Both  the 
church  and  ita  cqppt  contain  z4th-CBOtaiy  freiooca.  The  triple 
apscd  rrypt  of  S.  Gregorio  probably  dates  from  tbe  gth  century: 
the  upper  church  was  consecrated  in  iiq6  and  the  Romanesque 
work  covered  with  stucco  in  the  restoration  of  :  507  S  Nicol6 
is  a  b«iutiful  example  of  Pointed  Gothic.  The  baiilica  of 
S  SaJvatore  (U  Crocfttsso)  at  the  cemetery  belongs  to  the  4th 
century  A.D.  The  fine  sruiptures  of  the  fav-ide,  with  its  l>eauti- 
ful  windows,  a.s  aibo  the  octagonal  dome,  all  Im-Iod^;  lu  this 
period;  Meiiorantius.  the  sculptor  of  the  [joriaJ  of  the  cathedral 
(after  1155),  took  his  inspiration  hence.  S.  IVnLziano,  not  f.^r 
off,  belongs  to  the  13th  century,  but  its  interior  has  been  re- 
stored: the  crypt  conUins  fresooca  of  the  15th  century.  Tbe 
dty  is  still  supplied  with  water  by  an  ai|aedact,  to  whidi  be- 
longs the  huge  bridge  called  the  FUnt*  dsOo  Tonl,  CRMung  the 
ravine  which  divides  the  town  feom  the  Monte  Luoo  (sya^  ft.). 
The  bridge  ii  153  ft  high  and  755  ft  long  and  has  tn  aiihsa; 
the  (rmind  plan  is  Roman;  the  stone  piers  are  in  the  aain 
later  (tbe  work  is  often  attributed  to  Theoddapius,  the  third 
I-ombard  duke,  in  604),  while  the  pointed  blick  arches  belong 
to  a  restoration  of  the  14th  (?)  century.  Tbe  Monte  Luco, 
which  commaada  •  9lendid  view,  haa  aeiml  harmilagiia 
upon  it. 

The  first  mention  of  Spolctium  in  history  is  the  notice  of  tlie 
foundation  of  a  colony  there  in  241  B.C.  (Liv.  EpU.  xx.; 
Veil.  Pat.  i.  14),  and  it  was  still  according  to  Cicero  (Pro  Baib. 
ii) — "  colonia  latina  in  primis  firma  ct  illustris" — a  Latin 
colony  in  95  B.C.  After  the  battle  of  Ti  iisilllM  (217  B.C.) 
Spoletiun  was  attacked  by  Hannibal,  who  was  repulsed  by 
the  inhabitants  (Liv.  zxli.  9).  During  the  Second  Punic  War  the 
dty  was  a  usdui  ally  to  Rome.  It  anfieiml  snMhr  during 
thedvilwaiaof  HaiiuaandSdIa.  The  latter,  altvhH  wtaiy 
over  Cttmat,  wnSanHrA  the  tcnAoiy  ef  Spaicthioi  (8a  bx^). 
From  this  time  forth  it  was  a  awnjc^iiNM.  Under  the  cnwhe 
it  again  became  a  flourishing  town,  but  la  not  cftaa  mentionad 
in  history.  It  was  situated  on  a  branch  <rf  tbe  Via  Flaminia, 
whi  h  II  f-  the  m.an  foad  at  Narnia  and  rejoined  it  at  Forum 
I  lammii.  An  ancient  road  also  ran  hence  to  Nursia.  Martial 
speaks  of  its  wine.  AcmiJiaiius,  who  had  been  proclaimed 
cm[K'ror  by  his  soldiers  in  Moesia,  was  slain  by  them  here  on 
his  wa\  io  Rome  lA-i).  2s\\,  after  a  reign  of  three  or  four  months. 
Rescripts  of  Conslantinc  (  jjbj  and  Julian  (,?62)  arc  dated  from 
Spoieto.  The  foundatiuti  of  the  episcopal  sec  dates  from  the 
4th  century.  Owing  to  its  elevated  position  it  was  an  im- 
portant stronglxtki  during  the  Vandal  and  Gothic  wars;  its 
walls  were  dismantled  by  Totila  (Procop.  BeU.  gU.  iii.  12). 
Under  the  Lombards  Spoieto  became  the  capiat  of  an  in> 
dependent  dodiy  (from  570),  and  its  dukca  ruled  a  onnaidanble 
part  of  cential  lUiy.  Together  with  other  fiei^  it  waa  be- 
qnaathad  to  Bape  Gnfaiy  VII.  by  the  enpnas  Matfida,  but 
for  some  time  struggled  to  maintain  its  independence.  In 
1 155  it  was  destroyed  by  Frederick  Barbarossa.  In  IH3  it 
was  definitely  occupied  by  CJregory  IX.  During  the  absence  of 
the  pajxil  court  in  Avignon  it  was  a  prey  to  the  struggles  between 
Guelphs  and  Ghibellines,  until  in  ii>4  Cardinal  .\llx)rnoz 
I  Ijrought  it  once  more  under  the  authority  of  ihe  Churi  h  In 
iSck;  it  became  capital  of  the  French  department  of  Tr-asimcnc. 
In  i860  it  was  taken  by  the  Italian  troops  after  a  gallant 
ddence.  Giovanni  Pootano,  founder  of  the  Accademia 
Pontailann  of  NaplM,  waa  boot  hank 

See  A.  Sansi.  DrfN  EMIif  c  iit  tmmmtnH  sloriei  itff  mMcMA 
(ft  Spoieto  (Foligno,  1869),  and  Other  work*;  G.  Angelini  Rota, 
5seM»  t  DttUarm  (Spoieto,  loos)  i  and  various  articles  by  G.  Swdiai. 
in  NaUtieit^SaSr  CT.As.) 

SPON.  JAOQini  (i<47-ittS).  RaBdi  doctor  and  anteao- 
logist.  was  bom  at  Lyou  and  Aid  at  Vevey.  He  is  fiunoos  aa 

a  pioneer  in  the  exploration  of  the  monuments  of  Greece,  travel- 
ling there  in  1675-1676  with  the  Knglishman  (Sir)  Gtorge  Whelcr 
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(1650-1793),  wbem  ooflectioo  of  antiquitiM  altewards 
beqowtlMd  to  Oxford  Univmsity.  Spon  biought  bade  many 

valuable  treasures,  coins,  mscriptions  and  manuscripts,  and  in 
later  years  published  various  Important  works  on  archaoology, 
notably  his  Voyii^c  d' Italic,  dt  D^um^.tic,  dc  Grkr  ti  dm  Laamt 
(1678),  and  a  Histoire  de  ta  rif>ubln/u<:  dc  O't  Mfty  I  1680). 

SPONGES.  The  Sponges  or  Porifcra  form  u  somewhat 
isolated  phylum  (or  principal  subdivision )  oi  the  animal  king- 
dom. Tliis  phjdum  includes  an  immense  'WhpIw  of  marine 
and  fndiFintMr  oipaisins,  all  of  whicfa  agree  amongst  them- 
arim  in  poncning  a  oonUtttlon  of  important  structural 
characten  which  is  not  found  in  aayotteaiiiiiiab.  llMUcbUie 
phylum  is  a  very  large  one  yet  almost  the  only  eiounplet  inth 
which  the  name  "  sponge  "  is  popularly  associated  are  the 
common  bath  sponpes  ;s]>ctics  of  the  genera  Euspongia  and 
Hi(>pi<,pjniia),  which  an-  amungsl  the  moat  highly  WSHliaad 
and  leusl  typical  members  of  the  group. 

The  history  of  the  group  begins  with  Aristotle,  who  recognised 
•everal  different  kinds  of  sponge,  some  of  which  were  used  by  the 
Graik  fnutlkn  for  padding  their  helmets.  Owing,  however, 
to  the  fMnuuBant^  find  character,  imgubur  growth  and  feebk 
power  of  movement  hi  the  adub  ocganim,  it  waa  not  untQ  tiie 
advent  of  microscopical  research  t^t  it  waa  ^finitdy  proved 
that  the  sponges  are  animals  and  not  pknts.  Indeed  our 
sdenlific  knowledge  of  the  group  can  scarcely  he  s-iid  t«  hegin 
much  before  the  middle  of  the  lylh  cotitury,  when  the  i  hi.ssical 
rrsearchi-s  of  R.  E.  (Irani,  J.  E.  Gray.  11.  J.  Cartir  imi  J.  S. 
Bowerbank  laid  the  foundations  of  modern  spongulogy.  It 
veiy  aocn  became  evident  that  the  group  is  one  which  illustrates 
with  lemaikable  clearness  and  tx^uty  those  laws  of  organic 
evolution  which  were  beguuting  to  attract  so  much  attention 
fimn  looloi^flta,  a  fact  which  found  abundant  teoognition  in 
Emit  HaedtePa  epoch>malcing  work  on  the  Calcareoua  Sponges 
published  in  1872.  This  was  followed  by  a  scries  of  remark- 
able researches  by  F.  E.  Schulze  on  the  minute  anatomy, 
histology  ami  eiritirydloey  of  the  group,  wliich  have  served  as  a 
pattern  to  all  subsequent  inve;;! igators.  In  more  recent  years 
our  knowledge  of  the  sponges  has  a(lv:'r.<  ed  very  rapidly, 
especially  as  the  residt  of  the  great  scries  of  scientific  expluring 
cjtpcdilions  inaugurated  by  the  voyage  of  H.M.S.  "  Challenger." 
The  large  ooUection  made  fagr  the  "  Challenger  "  expedition 
ahm^  neccaiitated  a  compfete  reorganization  of  our  5>'5tematic 
laiowledgs  of  the  pliyltiiii,  and  afforded  the  foundation  upon 
which  our  present  system  of  daarffication  haa  been  buOt  up. 
There  is  perhaps  no  great  group  of  the  animal  kingdom  in  the 
study  of  which  greater  advance  has  been  made  in  the  last  twenty 
years.  It  is  impossible  in  the  space  at  our  dis^Kisal  to  do  justice 
to  the  numert>us  valuable  memoirs  which  have  appeared  during 
this  period,  but  reference  to  the  more  iinf>ortant  works  of  recent 
investigators  will  be  found  in  the  bibliography  at  the  end  of 
this  article,  wliile  for  a  comprehensive  account  oi  the  whole 
•ubjea  the  reader  should  refer  eyecially  to  Professor  E.  A. 
Wudtin't  article  in  Sir  E.  Kay  LaidMtar*a  2V«iiljie  m  Zodoty. 

General  Ckaraekrs  of  tke  Pkyhm.—Tbt  sponges  arc  all  aquatic 
organisms,  and  for  the  most  part  marine.  They  var>-  in  size 
from  minute  solilan,-  imliviiluals,  scarcely  vi.'siblc  to  the  naked 
eye,  up  to  great  comixmnd  mjisaes  several  fc-el  in  circumference, 
and  in  form  from  almost  complete  shapelessf.ess  to  the  most 
exquisite  and  perfect  symmctr>'.  The  indelit-.iteness  of  shajie 
and  size  which  characterizes  the  vast  majority  of  the  group  is 
due  to  the  power  of  budding,  which  is  almoet  universal  amongst 
them,  whereby  extremely  comi^  colonics  are  built  up  in 
which  it  ia  usually  impossible  to  determine  the  limits  of  the 
individual  loanb  or  persons,  while  very  frequeot^,  1^  a  process 
of  integration,  individuals  of  a  higher  order  aie  produced  which 
again  form  colonies  by  budding  (fig.  i). 

The  entire  body  of  the  s[M>t.ge  is  penetratctl  by  a  mnn-  or 
less  complicated  canal-system,  lieginning  with  numerous  in- 
halant pores,  scattered  over  the  general  surface  or  collected  in 
q>ectal  pore-areas,  and  ending  in  one  or  several  larger  apertures, 
die  venta  or  oacula,  situated  usually  on  the  uppermost  portions 
of  ths  QMMise  (fig.  S).  If  the  living  animal  be  kept  under 


ofaaervation  it  will  be  seen  that  a  atrean  of  water  ia  qected 
with  oonaiderable  force  from  the  vents,  carrying  with  it  nrante 

particles  in  suspension.  At  the  same  time  numerous  smaller 
streams  enter  the  canal  system  through  the  inhalant  pores, 
bringing  with  them  the  minute  particles  of  organic  matter  upon 
which  the  siKinge  feeds  an<l  the  oxygen  which  it  requires  for 
respiration.  This  stream  of  water  may  be  temporarily  inter- 
rupted by  the  closure  of  the  pores  and  vents,  to  be  resumed 
apparent^  at  will.  It  is  maintained  by  the  aclivi^  of  ontaln 
cells,  known  aa  coUared  cells  or  cboaiiocytca  (fig.  $$,  g,  Ig. 
36),  which  line  tlie  walls  «f  tlM  CMul  ^jntan  mbm  tiKM^^hirat 
their  entire  aztent  or  in  certain  leg^naa  oi^y.  These  oefla  bear 
an  ottraordbiarily  doae  resemblance  to  the  choanoflageflate 
Protozcva  or  collared  Monads.  Each  is  providc<l  with,  a  lUmy 
protoplasmic  collar  and  a  long  whijj-Uke  ll.igeUuiu,  ami  the 
movements  of  the  latter  drive  the  water  out  of  the  canal-system 
through  the  vents  and  thus  ket!p  up  the  circulation.  In  all 
but  the  simplest  sponges  the  collared  cells  are  confined  to  certain 
portions  of  the  canal  system  known  as  flagellated  chambers 
(fig.  g),  tha  riae,  form  and  arrangement  of  which  var>-  greatly 
in  difooit  types.  That  part  of  the  caaaHyitem  wMcb  is  not 
lined  by  cellared  cdli  b  covered  with  a  Ihttened  paveanemt^ 
epithelium  (fig.  34,  i),  and  10  also  la  the  outer  surface  of  the 
sponge.  The  space  between  the  various  branches  of  the  canal- 
system  is  occupied  by  a  gelatinous  ground-substance  (meso- 
gloea)  in  which  amoeboid  and  connective-tissue  cells  are  ens- 
iK-'ddeil  dig.  i4,  5.  4,  5;  lig.  35,  u),  and  in  which  in  moit  cases 
a  well-develoiKil  skeleton  is  secreted  by  special  cells  known 
as  scleroblasts.  This  skeleton  (figs.  24-52,  &C.)  supports  the 
extremely  soft  tissues  of  which  the  body  is  compoaed,  and  con- 
sists either  of  mineral  spicules  (carbonate  of  lime  or  silica)  or 
of  homy  fibrea  (apoitgin),  or  of  a  oombination  of  tilinwuiisptnilfa 
with  sfiongin.  bi  laany  caaea  the  proper  akdetan  ia  nwre  or 
less  completely  replaced  by  sand. 

The  question  as  to  how  far  the  cell-layers  of  the  sponge  body 
correspond  to  the  "  gcrniin.il  layers  "  usually  r<x<i«ni/,ililr  in  (jlher 
inultirellular  animals  is  an  extremely  difficult  one  and  not  yet 
by  any  means  settled.  It  haa  until  recently  been  generally  »"!>- 
|x>sed  that  the  tiaitened  epithelium  which  cover*  the  outer  surface 
of  the  sponge,  together  with  part  of  that  which  lines  the  canal- 
system,  U  cctcid«inal,  while  trie  collared  cdte  and  the  remainder 
of  the  flattened  epithelium  lining  the  eanal-s>'stcm  are  cndodermal, 
and  the  term  mesoderm  has  been  lrc-<i«cntly  applied  to  the  middle 
);r1atinoui>  layer.  Recent  cmbr\<iloKiral  research.  howc%er.  makes 
It  extremely  doubtful  whether  this  vic-w  is  ;u«tifiabli/,  iit-.rl  wlu-ther 
indeed  the  germ-layers  of  typical  Metazoa  can  t>e  identified  at  all 
in  the  Pariieia.  Embryological  research,  moreover,  lends  to  show 
that  the  primitive  gastral  epithelium  (of  coUared  cells)  is  in  moat 
sponges  completely  replaced,  except  b  the  fiaadlatcd  chambers, 
b  v  an  invasion  of  tiie  dmnal  cpitheunm  (compewa  of  flat  pavement 
cellsl. 

Sfxiial  reprodurtitm,  by  mean-*  of  ov.i  and  n|m  riiiati)Z<«,  is 
probably  univirsil  throughout  the  group.  The  -Hgmcntation  ol 
the  ovum  gives  rise  to  the  free-swimming  ciliated  larva  (figs. 
38.  «.  39)  in  the  form  o(  a  hollow  "  amphiblastula  "  or  of  a  solid 

parendqnaMla."  This  larva  beoomes  attached  and,  by  means  of 
a  more  or  leas  complex  metamorphosis,  gives  rise  to  the  young 
sponge.  During  the  metamorjAosis  the  outer,  ciliated  or  flagellated 
cells  of  the  larva  talw;  up  their  position  in  the  interior  of  the  body 
and  give  Hm.-  to  thr  collared  cells  nf  the  adult;  while  the  inner  cells 
(of  th<-  iiarenchymuU)  nuKr.ilc  uatwariN  and  (orni  the  !>u|wrficial 
epithelium,  so  that  the  position  of  the  so-called  "  ectoderm  " 
and  "  eiid.KU  rm  "  la  completely  mwanad  hi  the  adult  as  oorapared 

with  the  larva. 

A  sexual  reproduction  is  effected  by  budding,  and  the  buds  im^ 

either  remain  attached  to  the  parent  and  form  colonies  or  become 

lU  tached  ami  form  entirely  sKparate  indiWduals. 

Types  of  Structure.  -We  may  illustrate  our  account  of  the 
general  characters  of  the  groui)  by  a  brief  descripticm  of  the 
anatomy  of  three  widely  divergent  types,  selected  as  being  fairly 
representative  of  the  entire  gnmp,  vis.  leiMwafaiiiB,  PUMm 
and  Eiup<mgia» 

/>iuroMfeii{a.'— The  genus  Leuatselenia  includes  a  number  of 

calcareous  sponges  of  wry  timple  structure,  and  thus  forms_  a 
suitable  starting-point  for  our  studies.  Imagine  a  minute,  thin- 
walled  S.1C  (fig.  \'  att.ache<l  at  the  lower  end  to  .some  rock  or 
seaweed,  and  enclosing  a  sjaciDiis  cavity  in  its  interior.  This 
cavity  is  the  gattial  or  digesuve  cavity,  and  it  opens  to  the  exterior 
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through  a  wide  vent  or  osculuin  nt  the  u[>|)Cr  (.-xtrc.-inity 
i>,-iongc.  The  thin  wall  ia  also  piiri  iii  \i\  numerous  ^maUu 
pores  or  prosopyk-s.  The  inhal.int  [>i-rrs.  ilic  gastnil  cavity  and 
the  vent  constitute  the  canal-sysiem,  ihroueh  which  a  stream  of 
1  be  kept  flowing  bv  the  activity  of  tnc  collanxi  cvHb  which 
I  practically  the  whule  ul  the  |{.i.-.|ral  i  .iviiy.    H^ich  cullarod  cell 


cooMMf  of  an  oval 


itecl  by  a  lilmv  prolo- 

!(|le  of  «hii  h  tJie  v.\v.]i- 


nucleated  Iwi-lv  surniuiintecl 

pl.is:l:ii'  I  'lll.ir,  il!  till'  Klii!( 

like  ll  i-jrliii!  i  projii  is  iiiti)  tlif  w.iirr.  I  fn  \' 
are  placed  close  togciiicr,  ade  by  isidc,  and  thus 
lam  a  eontiaiHNw  iayw.  cxtniduiK  aliiKMt  up 
to  tM  vent  and  intemiptad  only  by  the 
InlwbUlt  porva.  The  outer  surface  of  the 
iponge  is  covemi  by  a  single  layer  of  f)atlcn(><l 
IJavcmeit-epil helium  or  eiiidemii*.  Some  of 
tliesc  cells,  diiitinguislicd  .i-.  fjonn  ytc;.,  In-ccmw 
jii-rftjraitHl  by  the  iiibalatit  [mres,  .irotintl  which 
they  form  contrarlile  <li  i|  il.i.iy;n-.  c.ip.ilile  I'i 
opening  awl  closing,  and  thus  regulating  tho 
supply  of  water.  Between  the  outer  protvctix'e, 
dermal  fpithelium,  and  the  inner  gastral  epi- 
thelium of  Cdllarol  cells,  lies  the  mcsogl^K  i.  a 
Layer  of  gelatinous  material  rontainin^  tr''.-.  :A 
■MU'W  at  lea*!  two  kinds  atr.iKrbixvtes  and  sclero- 

I  li-ti     rhc  former  cIo^hIv  rerfiiiUli'  iheaitiix*- 
^■nn  Uiid  white  blood  corpuscles,  or  leucocy  tes,  of 

WMv  higher  anintals.  and  nave  (he  power  of  nan 

dering  about  from  place  to  place  in  the  sponge- 
wall.  They  probably  serve  to  di»tribute 
food  material  and  carry  away  waste  products, 
and  Kome  of  them  nr;doubtedly  give  rise  to 
the  ova  and  spermatozo.!.  The  sclcroMasts 
are  derived  from  cells  of  the  dermal  epith- 
elium which  migrate  in» ml-  ii.to  the  gela- 
tinou.s  ground-sulmtance  anil  (here  secrete  the 
spicules  of  which  the  skeleton  is  composed. 
These  spicules  are  composed  of  transparent 
CiyataUinc  carlxmatc  of  lime  (calcitc),  and  nvay 
be  of  three  futidamental  forms:  triradiate, 
quadriradiate  and  monaxon.  It  h.is  been  shown  bv  E.  A.  Minchin. 
however,  ili.it-the  trirailiate  and  qiiadriradiale  tvpes  are  not  simple 
spicules  but  spicuk-s\sieiii%.  each  lornitxl  of  thnt-  or  four  primary 
spicules,  originating  from  n^.  m.iny  mother<ell!'  uhI  onK  -jr  i/ini ariK 
united.  In  tig.  i  only  triradiatc  spicule*  are  represented,  but 
vanr  ofMnaUtlineldmbaniiraHntinthaaiBeapongB  (cf.  &t- 
The  trinuSatei  Ne  in  the  mcMgloea  widi  their  twee  lays  extended 
in  a  plane  parallel  to  the  surfaces  of  the  sponge-wall,  and  form  a 
kind  of  loose  scaffolding  upon  which  the  soft  tiHuea  are  supported. 
1  he  quadriradialcs  resemble  the  triradiales  in  form  and  position, 
but  a  fourth  ray  i»  develi>(ied  which  projec(,'(  through  the  layer  of 
collared  cclk  into  the  gaslral  cavity,  where  it  serves  as  a  defence 
against  internal  parasites.  The  monaxon  spicules  have  one  end 
embedded  in  the  imsiogloea  while  the  other  projects  outwards  and 
tpmude  and  serves  as  a  defence  against  Ciiternal  foes. 

Akbongh  all  species  of  the  genus  Lneoselenia  agree  essentially 
in  structure,  yet  they  exhibit  very  great  diversity  in  external 
form.  This  is  due  to  the  habit  of  budding  and  colony  formation. 
All  start  life  .iftor  the  metamorphosis  of  the  larva  in  the  simple 
sac-shafxxl  cumliti'm  which  we  have  just  (lera  riliiil,  iuul  to  whuh 
the  iwnie  "  Olynthus-type  "  is  sometimes  apjilicd.  This  is  indcc<l 
the  simpleat  type  of  sponee  organization  known  to  us  and  we 
must  look  upon  the  Olyntnut  as  representing  a  primary  spon{{e- 


(,\(i.r  It.utrkcl  ; 
Fk..  I.  -Lrucoso- 
lenm  primordudii 
(Olynthus  form). 


individual  or 


By  a  simple  pcocess  of  budding,  ia  which 


controfc 


Fk;.  3.  -LfUTosiilrni,:  I'Cl.i.'hrinn)  . /.i/ArHj,  naSiiral  lizi';  showing 
reticulate  form  of  colony,  c.\jianded  and  with  o|)en  ostula  on  the 

left,  contracted  and  with  dosed      '  """" 

OK,  Osculum. 

eL  0Ma  Cloaed  osculum. 
CMifr.Mr.  Closc-<l  <M  ul.i  in 

tncted  part  of  colony. 


on  (be  right. 
pk,  Siihincterof 
dtp.  Diverticula. 
MV.  dm,  Divmicula  fnNn  which 
new  oscula  arise. 


the  buds  all  remain  unitf^  togr(h(-r  by  (heir  bases,  we  get  a  branched 
colony  in  which  the  persons  or  2ooidt>  arc  still  easily  recoi^iiizable, 
each  with  its  own  veni  or  osculum.  Very  frequently,  however, 
the  zooids  become  elongated  into  slender  cylindrical  tubes  wUch 
branch  in  an  extremely  complex  maniter  and  aiuutotnoae  wth  one 
another  in  many  places  to  form  networks,  in  which  it  is  no  longer 

tiossible  to  recognize  the  component  individuals  (fig.  3).  This  is 
:i:own  as  (he  "  (  lathnna  "  (>  [«.■  of  ^tru^^ure,  an''  we  may  lo.)k 
ui>on  a  Clathrin.i  cilnrn  as  an  iml;viilual  of  a  higher  oriiir,  ivliirh 
may  assume  a  definite  ex(ernal  form  and  even  acquire  a  wi-ondary 
internal  cavity  (pscudogasier),  opening  to  (he  exterior  through  a 
secondao'  vent  (pseudoMrulum^  while  the  outer  lubes  of  the  CMo>n> 
may  give  rise  to  a  pnuective  skin  <useudadenn)a  DCtfonttcd  b>' 
E<x-ondary  inhalant  pores  (pseudoporvs)  which  are  oovloudy  quite 
rli^tinct  in  nature  from  the  primary  inhalant  pores  or  proaopyles  of 
ihi'  ( llynthus. 

Other  types  <jf  colony-formation  in  the  genus  LeucosoUnia  will  lie 
di-<  ii>!-i.-<i  when  we  come  to  de.d  with  the  canal-sy  stem  in  general. 

PlakiKa. — The  genus  J'lakina  includes  s«inie  of  the  simp!e>l  of 
the  giliceotts  Sj^npes.  Just  as  in  the  Calcarea  the  most  primitive 
"  person  "  or  individual  is  represented  by  the  Olynthus  type,  so 


the  non-cadcarsous 


nvogaue  •  pnamw 


iMta  KcOer.) 

i'lG.  3. — Vertical  section  of  a  Rhagon.  diagrammatic. 
o,  Osculum;  p,  Gastral  ca>-ity.  (X  loa) 
fundamental  form  of  individual  to  which  the  lUknie  "  Rhagon  " 
has  been  applied.  This  is  the  first  sta^e  reached  afttf  the  nieta<- 
morphosis  of  the  larva  in  certain  species,  and  the  little  sponge 
ron.^istsof  acuJilon-shaped  s.ic.  att.tched  l>eli>w  by  .1  hrrnd  flattened 
base  and  terminating  alx>vc  in  a  single  vent  or  osculum  (fig.  3). 
There  is  a  htrge  gastral  ca\i(y  lined  by  |>avertieii(-et)i( helium  and 
surrouruietl  by  a  nun.lier  of  more  or  les-,  spherical  '  Hagellatcd 
chanibcn,"  lined  by  colUtrvd  cells.  These  chambers  open  into  the 
gaatml  cavityby  wide  moMtha  (ivvyiMiLj|Mi  ««Riminicat»  with 
the  extetior  Uf  maUa  inhalant  pores,  ihe  entire  outer  stiff  see 
of  tiie  sponge  is  covered  with  pavement-cpilhelium  and  there  is 
a  wdl-tfeveMpcd  meaogloea  which  may  contain  spicules.  This 
khagon  may  beromfiarwl  to  an  Olynthu.s  w  lii<  h  ha^  become  flattened 
out  from  above  (li  wnwanls  and  frorsj  whiih  a  iiumlier  of  small 
buds  ((he  ti.inellatetl  chanit)fn«)  have  iiein  ri\en  off  all  rourtd. 
except  from  die  at(ache<i  Ijasal  portion;  so  that  the  whole  forms 
u  small  colony,  in  which  the  collared  cells  have  bcooaie  restricted 
to  the  bud«.  We  may,  therefore,  perhaps,  look  upon  tlie  RJuupm 
as  an  imlividual  or  person  of  a  higher  order  than  the  Of>'ntmis. 
Like  the  Olynthus  the  Rhagon  occurs  as  a  transient  stage  in  the 
dcvelopntent  of  certain  sptmges,  but  we  do  not  know  any  ncM)- 
calcarttius  s(>onge  which  remains  in  such  a  simple  condition  through- 
out life.  In  i'laimti  monolil^hu.  for  example,  the  entire  wall  of 
the  Kh.n;oii  bcvomes  thrown  into  folds  (fig.  4)  so  that  a  .syMem  of 
inhalant  and  exh.ilant  canals  is  formed  between  the  folds,  through 
which  the  water  has  to  pass  on  its  way  to  and  from  the  chamben. 
The  inhalant  canals  lead  down  between  the  folds  fraoi  the  outer 
surface  of  the  ..ponge.  In  P.  tncmolopha  they  are  wide  aad  31 
tiehnc-d.  In  another  species,  Ptakinti  dilophii.  they  l)ccome  con- 
stricted to  form  jwrfc-ctly  <li  liiiiti-,  t;amiw  can.ils,  dy  the  i!e\-elop- 
ment  of  a  thick  layer  of  mesoglm-a  'and  (uvemeni-epii  helium) 
which  covers  the  outer  surface  of  the  siHjngc  in  such  a  manner  that 
the  folded  chantcter  is  no  longer  visilile  externally.  The  external 
openings  of  the  inhalant  canals  now  form  definiie  dermal  pores. 
In  such  a  six>nge  as  this  the  folded  chamber-layer  of  the  sporigc- 
wal!  is  sometimes  called  the  choanosome,  while  the  external  layer 
of  mesogloea  and  pavement-epithetium  is  called  the  ertosoire. 
In  a  ( hini  siH-ciesi  PmAnw  trSopko,  fuztfaer  folding  of  the  "  chooiio- 
sunial  lam  elia  "  tahea  plaoe  aaa  we  thus  get  a  mO  more  complex 
c.mal  -A- trni. 

In  r!'iy;r':  'hi'  -^pfr-^^l.-s  are  cr>m]Ktwsl  o!  colliMtfal  •<i!u  :\.  The 
fundamental  spicule  form  is  the  primitive  tctract  or  calthrops. 
consistinf  of  Mor  sharp-pointed  raya  divining  at  eoual  angle* 
frtmi  a  common  centre  (ng.  5,  o-«).  Modiiications  of  this  fonn 
nrciir  in  twn  directions:  in  the  first  place  some  of  the  tetracts  by 
bninching  of  one  ray,  give  rise  to  "  candelabra,"  while  others  by 
siippreNsion  of  ra\s,  give  rise  to  forms  with  three  or  even  two  rav« 
only,  triacts  ami  iliacls.  the  latter  sometimes  (ernie<l  oxe.itt  \t\(,- 
5.  /-/).  The  arrangement  nf  the  -.pirulc-s  is  veiy  irregular;  the 
candcLibra  alone  are  definitely  arran^'ed  (at  the  surface  of  the 
sponge),  the  other  forms  are  thickly  scattered  without  any  anit 
of  oraer  throughout  the  mesogloea. 

Au^pengja.— The  genus  Eusponria,  to  which  belong  all  the  finsr 
both  spoiUCT,  is  a  typical  example  of  the  true  "  homy  "  sponges 
or  £lKCralMn,  chaiacterized  ej(i*cially  by  the  fact  th.it  the  skple(on 
is  not  cooipoaed  of  ipiculce  but  of  so  called  horny  fibres.  A  living 
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Uith  sponge  appears  as  a  Hark-coloiireH.  imftular  or  sometimes 
ciiii-nli.ii n-il  111.1---  .at.uhnl  iiy  thi'  untlir  -.urf.nc  to  tlu  -ittoiu. 
The  outer  >uriikce  i*  tovcrcU  l>y  u  sitiu  ut  dcrtiul  mcmbrdiMj.  clevateil 
in  inwimanbk  minute  comili  by  the  gtowing  apioM  o(  th*  priaafy 

-,->:^^->. 


speak  of  under  tlie  n<ime  ^jxjnRe.  '  It  consists  of  a  very  clo«e 
network  of  spongin  lil)rcs  (cl :i'<-ly  rcs«-ml)hii^  silk  in  clH-tiULal 
composition),  some  ui  which,  known  u  primaries,  nin  towards  the 
— '  .  reiculMinttfvilfcwhitooitaii,   ^ 

5/ 


t  iairi 


(After  r, 


Rlugon  stage,  viewed 
tnasparent  object, 
iof  tne  inhalant  pores  on 
die  surface  and  the  flagd- 
btad  cbamberb  in  the 
intarior  s  the  oKohm  »  not 


a.  Ciliated  embrN'o  (the  central  *, 

part  should  be  shaded). 

b.  v.irx  iif  Kcction  of  dhated 

cmbryi). 
col.  Inner  cell-man. 
et,  Enemal,  oolnnwroelle. 
Jt.  Flageila. 

c.  Attached    embryo,    viewed  /, 

from  above,  with  the  ga_»- 

tral   r.ivitv   appearinR  in 

till-  illtrl  iiir_ 

d.  \trn<;il  of  Littathed 

cmbn,o.  or 
skeleton  fibres.  This  skin  is  pierced  by  a  vast  number  of  inhalant 
dcnoal  pom  of  mkroaocipw:  me,  and  a  much  smaller  ainnlwr  of 
compeiatively  lam  vcnta  or  otcida.  When  the  spouse  u  lenoved 
from  the  water  the  soft  tissues  rapidly  decay  and  leave  behind 
only  tliC  claatie  "  homy "  ikelatoa,  which  u  what  we  usually 


Part    of  vertical 
through  adult 
ahfywins  the  folded 
somal  uiaMila  or 

phare. 

Ova.   bl,  Kmbr\o. 


section 
sponge. 


t:c. 

From  ■  cnlour  .1  i,C.itc  in  /aHi.  fat  Wbum.  tmk^. 

by  pfTmiision  ni  \^'iiheLm  Knuriaunfi.) 

l  lt..6.  -huiCon^ij  pfiisniilis  ibath  sponge).   Part  of  vertical  MCtloB 
showing  K^^neral  arraneemcnt  of  skeleton  and  canal-system. 
pj,  Pnmarv-  fibre  of  skeleton.       ix,    Inhalant  canals. 

Secondary  hbrm.  ex,   Exhalant  canaU. 

(f.^.  Dermal  pona  (inhalant).       /(  ,    Flagellated  chambers, 
fibres,  oonnect  tka  primaries  in  all  directions  and  themselves 
branoi  and  maatoiiKMe  freely.  The  primary  fibiea  oontaia  panicks 
of  Mad  or  foielKn  ipieuica  nMdi  aie  taken  ki  by  their  graniaK 


<M«F.B.8ci»ii»-.  I  r  in  .1  [.Ut-  in  /..ijukr,/i_t-i'  WUm.MmktU, 

by  pcrmi.<.>  .r.  l  ■^  \K  ilhrim  t^itt^i-lm^nn.  I 

Kir,  5     I'iakitM  inonolophd. 

Spicnles,  a-t,  tctr,icts  or  lalthrops;  J-k,  triacts  or  ttifidiates; 
f-t,  diacta,  showing  how  the  monaaon  mm  (i)  nay  be  derived  finaai 
tbepiimitieetctnwt  (•)  by  auppfarfm  of  actinca. 


Flo,  J.—Smtpcnutii  oftdnalis  (bath  mionge). 

surrounded  by  itpongobhsts. 
sp^t  Spoagin  fibn:  J*.M,  Spongoblasts.  CnU.  CoUcn-Ttes. 
apices  at  tne  siirfnte  of  fne  snonge.  and  the  presence  of  wUch  nay 
greally  injure  the  quality  of  (he  sponge.  The  oonnectinc  fiblCS 
are  only  about  0-035  1^'"-  ">  diameter,  or  even  less,  and  the  pnautfies 
are  a  little  thicker,  while  the  meshca  between  the  fibres  are  so  mnow 
aa  tp  pcnnit  of  the  soaking  up  of  water  by  capillary  atUaUiuii> 


SkilaboB*  FIbia 


(Alter  F.  E.  Schulw.) 

Fig.  «.  -  f-.u 
arrang''in'.'iii  :-\ 
young  individuals, 

2.^,  Dermal 


pottgia  oMMnaUs  (bath  sponge).  I>iagram  of  tbe 
the  caaaMyatam  aa  isea  m  venieal  saetioaa  of  twa 


0,  OKula:  r.  Rock  to  which  the 
attached. 
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the  property  upon  whkh  the  economic  value  of  the  bath  sponec 
dcpouta.  Id  toe  Uviag  ifiaiiKe  the  fibres  an  ■■briJint  in  toe 
meaogloea,  where  they  are  Mcmcd  by  svmiai  cells  known  a»  apoago- 
blMt,  which  are  olften  found  thickly  clustering  around  them 
(fig,  l).  The  canal-s>-stem  (figsi.  6.  8)  is  vcr\'  complex  and  shows 
but  httic  indication  of  its  ori(i;in  fnuti  .i  folded  rhagon.  Thi-  in- 
halant pores  lead  <;ii  h  into  a  short.  iiiirTuw.  inhalant  catud .  thcs<- 
unite  in  roomy  tubdernxal  cavities  lying  in  the  ectosomca  and  from 


in  tnm  tka  nuin  inhalMit  canm  ooow  off.  Thm  latter  divide 
and  (ubdlvide,  and  thut  ramify 

through  the  deeper  parts  of  the 
sponge  amongst  the  flagellated 
f  numbers,  to  each  of  which  a  small 
niirii!«r  iif  fllender  c^in.tliculi  are 
ultimately  given  off  ((xj^.  q).  The 
chambcfs  themielvs,  lined  bv  the 
UMial  ooUared  oella.  are  small  and 
ajtproxitniitely  •pherical.  and  each 
one  discharge*  it*  water  thrini^h  a 
short  and  narrow  cxhalant  canali- 
culus C-g-  '))■  The  uix'nings  of 
the  inhalant  canaliculi  into  the 
ctaambcn.  of  which  theie  are  wveral. 
oonespood  to  the  pitMopyles  of  an 
Olyntnus.  while  the  single  cxhalant 
ojiening,  or  apopvlc,  may  pofi;-.il>ly 
..<.  ^  ^  .■  ^  ,  r-  ,  cnrrcstxind  to  an  Olvnthus  osfulum 
iatt!;  1',?;:"'"^  JT^h^^-  •I'h'--  "haUn,  .anali,  uH  unit- 
Dwiaa  ol  Willicljii  EoKdmana.)  gether  to  lorm  larger  and  larger 

Fig.  9. — Euspontia  offici-  canals  which  finally  lead  the  stream 
nalts  (bath  sponge).  Part  of  surface 
a  section  such  as  i.s  ,ho«'n  the  sponge  (fig,  S'  The  various 
in  fig.  6.  more  highly  magni-  parts  of  the  ta^.Jl-n^tenl,  other 
fied.  showing  three  ftaKLllatcd  «lwn  the  chambers  thcms<lvcs,  arc 
chambers,  with  inhalant  r.ina-  lined  by  a  Hat  pavement •t'p'iheliun. 
liculi  on  the  left  and  exhahint  and  the  mci^loca,  oixupying  all 
canaliculi  on  the  right.  the  spnoea  between  the  diHereni 

pans  of  the  canal-system,  containa 
cells  of  vaiiaua  kinds,  embedded  in  a  very  faaular  matrix. 

■  CmfanUie  Analomf. 

Choraclfr*.— AmoncBt  the  simpler  ealcareoua  sponges, 

 are  all  of  comparativeTy  small  siie,  the  external  form  is 

OmaOy  symmetrical  and  is  evidently  a  kind  of  outward  exprcmion 
»«f^^5t^  of  the  arranRement  of  the  canal-system. 

'g"^r»-  This  is  well  seen  in  the  ?.iin;ili-st  form  ni 

all,  the  sac-shaped  Olynthus,  and  uIm 
in  its  nnpler  ayvonoid  and  Ixuconoid 
derivatives  (desmbed  later  on),  which 
may  be  regarded  either  as  individuals  af 
a  higher  order  or  as  colonies  of  Olynthus 
jK'rsons  grouped  around  a  central  indi- 
iislii.il  \*host:  large  gastral  cavity  opens 
to  the  exterior  through  the  single  oscu- 
lum.  In  the  more  complex  Leuconoid*. 
however,  the  proceas  of  colony  formation 
becomes  very  irregular  and  may  give  rise 
to  great  compound  masses,  with  many 
vents.  In  these  mas!<*.'^  we  may  iK-rhaiw 
recogni-ze  the  presence  of  incli\i<uial--  of 
three  orders:  yl)  the  primitive  Ulynthua 
persons,  represenled  by  the  individu.»l 
flagellated  chambers;  (j)  (he  l.eucon<iid 
persons,  indicated  each  by  its  osculum; 
and  (3)  the  entire  colony  formed  by  the 
union  of  iimny  such  Lciiconoid  persons 
in  an  IrTi  Ku'.ar  nunner.  It  i-*.  however, 
vcr>-  doubtful  how  far  the  flagellated 
chamlwrs  in  mtcb  fbrms  as  this  can  be 
regarded  a*  ffioq>hologicaUy  equivalent 
to  Olynthus  persons. 

In  the  non-calcareons  Spoiues  we  are 
always  dealing  with  individual  of  a  high 
order,  which  usu.ilK'  form  c<implcx  aggre- 
gates (colonies.)  of  large  size  and  very 
various  shape.  As  a  geflctal  rule  the 
form  of  those  non-caicareous  sponge* 
which  icTitw  in  shallow  water  is  extremely 
irregular  and  variable,  while  at  great 
ocean  depths  the  shape  is  oMially  defi- 
nite, const. ml  .111(1  (ilrcn  r\(|iiisiirly 
s>'mmetrical,  a  fact  which  may  jxrh  iivs 
M  accounted  iat  in  part  by  the  absence 
of  distuibing  influences  such  as  arc  met 

with  in  shallow  water.  Perl)  i;r-  the 
mo-it  extraor(!innrc  cM-.r-.-.l  fi.t--  \ct 
discovcre<l  is  that  of  E^prriupMs  (.kiiilen- 
geri,  discovered  by  the  "  Challenger  " 
expedition  in  deep  water  off  the  Philip- 


(AllaUtarsnlDMidr-  Ftan 
a  shM  la  **  CfaOavv  "  Jlq»Mti. 
at  JvpcmliHaa  of  the  CoetrcUcT 
It  HJt.  Sutioacrr  Office. ) 

Fig.  10. — Esperioptit 
ciWimgsrf :  a  deep-water 
MooasoneUid  Sponia. 


pine  Islands  (fig.  10),  a  form  which  remind*  one  striking 
of  »  iMMiber  «  iowii  amaoid  ia  •  momm  easapt  tttt  vm 
largest  aad  eUdiil  tMofav  «•  tke  BOMoanB  criony  to  at  the 
top  of  tha  stalk  aad  the  amllast  at  theMMak  la  ol 
water  aiMcies  the  cxlcraal  fona  amy  bequeath  he 


(Alter  Rldky  Slid  IVi>i*y.   Frooi  ' '  Cfciilmfw  "  Reprrtr,  rt.,  hy  t 
ol  tb<  ContniUct  ol  H.  M.  btAlioiMTy  Oficc) 

Fir..  II. — Cta<<orikMa  ioH|t>ts»a:  a  deep-water  MooajuMullid 
'^iK  T.k^c  showii«  the  *'CIh^olU«"  '        -      -  - 

soft  ooze. 


forair  winpteid  loe 


as  an  adaptation  to  the  special  exigencies  of  the  environment. 
Thus,  for  example,  many  stici  ie--  are  provided  with  long  stalks 

which  lift  up  the  bcMJv  of  ti.e  ^(.K^nge  oot  of  the  soR  ooae 
in  which  it  would  otherwise  be 
smothwidt  while  the  bottom  of 
the  stalk  to  frequently  extended 
in  root-like  processes  which  serve 
to  attach  it  to  some  solid  object 
(f./j.  Slylocordyla).  In  other  cases 
the  sjiunne  supports  it.-<-l(  on 
tlie  surface  of  (he  ooze  by  long 
stiff  processes,  formed  of  bundha 
of  spicules  which  radiate  from  the 
central,  cap-shaped  Ixxly;  this  is 
known  as  the  "  Crinorhua  form," 
and  is  met  with  in  several  distinct 
^;cncra  iti^;.  111.  .Anioi-.g-.t  the  llcx- 
uclincllicU,  which  are  es.s«'nti;»lly  a 
deep-water  group,  many  very  beauti- 
ful external  forms  are  met  with,  the 
best  known,  prrhan,  beina  the 

so-r.illed     Veniis's    WMSer  OMhet 
iEuf>ic<lril<i.  fig.  12). 

Flalicllate  (or  fan-shaped  )  and  cup- 
shaped  forms  are  frequently  met 
witn  even  amongst  shallow-water 
sponges,  and  in  widely  separated 
genera,  such  as  Pclrr-nn  (the  frreat 
Neptune's  cup  s^Kingei  and  Remz-ra 
leitiulinaria.  In  {'kyllaf-oriiiui  the 
flabcllate  and  cup-shaped  furms  ju  ss 
insensibly  into  one  another,  the  ct.p 
being  appaicatly  nttnly  a  folded  ! 
lamella.  Slender  fanincning  forms 
arc  also  not  nnrommon  in  shallow 
water,  as  seen  in  the  common 
Chnlina  oculala  of  the  Hriti.■^h  coaM. 
Sph<-rical  forms,  such  as  Tnhyyt. 
likewise  occur.  By  far  the  greater 
number  of  shallow-water  sponges, 
however,  are  quite  irregular  in  shape 
and  either  form  crusts  of  varying 
thicknes.^  on  the  surface  of  rocks  and 
sea-wcetl.  or  large  and  massive  anre- 
gatcs  which  ni.iy  riM'  to  .1  ( (in.siocr- 
able  height  alxivc  the  substratum. 
In  the  boring  sponges  (Family 
Clionldae)  the  sponge  occupies  an 
elaliornte  s\'iitem  of  chambers  and 
jM-Mfjcs  which  it  excavates  for 
its».l(  in  tile  •■hells  of  Mollusca  and  tjUum 
other  calc.irmus  organisms.  The  Basket 
common  British  Cltona  cetata  begins  Sponge. 


(Mitt  F  E.  ScMss. 
is  •■  Ctuilmttr  "  ~- 
nmluiao  oith* 
SuitkaayOac*.) 

FlO.  12. — EupUfltlla  asfifr. 
"  Venue's  Flo«w 
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Iffe  in  tiiu  wmv,  but  aoon  outgrows  the  houaine  capacity  of  its  host, 
whose  shell  then  aerve*  tneroly  as  n  base  ol  attachment  for  the 
Imve  independent  iponcocolony. 

One  of  the  most  striking  fL-atiircs  of  living  sponRcs  is  thoir  niloiir, 
which  it  often  vcn,  l)rilliant-  Ycllnw,  rrd,  ur.iivr,  ]iiir|>lc  drown, 
black,  grit-n  .uid  Muc  are  all  met  with,  in  vaPvinj;  flcijri-c^i  uf  jiurity 
ariij  iiitt  iisu\.  .iniiin>;.-.I  ihp  rommom  r  Nun-i  al:  .in  i .  .vliil  i 
calcareous  s|xin((«>  arc  usually  white.  It  appears  prubablc  that  the 
eolour  is  more  «r  kas  coottant  for  each  aocciM.  aad  imiy  tharafon 
•flbnl « tMeful  p:uide  to  specifie  identification.  As  a  rub  the  cohwr 
is  lost  in  spint-preserved  or  dry  specimens,  but  a  noteworthy 
exception  is  found  in  the  brilliant  purple  Subtrees  witMm  of  Port 
Phillip,  in  which  th--  c<>li>iir,  though  srjUible  in  water,  is  permanent 
in  dry  specimens  and  in  alc<jhol.  The  c(jl<iurinK  matter  is  some- 
times lotlgcd  in  special  uwmeiit  cells  belonging  to  the  sponge  itself, 
and  tometimes  In  fjrmbtotK  alfMi  with  which  the  mciagioaa  b 
frequently  filled. 

CaiMt'Svslem. — Whether  we  stan  with  the  primiti\'c  Olvnthus 
form  of  the  Calcarca  or  with  the  more  ad>'anc(^rl  Rhagon  of^  many 
Non-calcanea,  it  is  cvidont  that  further  advance  in  the  complication 
of  the  canal-system  is  arrivetl  at  either  by  luidditig  or  fnlditijj, 
or  by  a  combination  of  thi'%i-  ppH-esse-s.  As,  however,  the  ranal- 
sy^tems  of  the  calcircous  and  -if  thi'  main  lyjK'^  lA  non  cakarcous 
•|>ot^es  have  been  evolved  along  perfectly  independent  lines  it 
will  fie  w^  to  ooMider  then  separately* 

In  die  fenus  iMKomlmta  (^Icarca  Homocoels}  the  primitive 
Olynthus  form  may,  as  we  have  .ilready  seen,  give  rise,  by  branehing 
and  anastomosing,  to  complex  reticulate  colonies  of  the  C^thftna 
type,  in  which  a  psetidcwlertn.  piereed  by  inhalant  pores,  m.iy  rover 
over  a  system  of  inhalant  r.ii'.als  uhirh  .ire  si:ii|:l\  tin-  inter- 
sjjiices  betwitMi  the  liraiuhiiig  tulies  of  which  the  colony  is 
m.ide  up.  while  at  the  s.inie  time  a  ciMiir.iIK  pl.u  I'll  ii';eiii|iig.i>ter, 


De  s.anie  time  a  eentr.iIK  pl.n cd  p-^emlin^ 
a  space  cndoeed  by  upgrowth  of  the  colony 


while  at 
hich  is  simply 

arouod  it.  any  form  the  main  ealiatant  canal  and  open  to  the 
nVDU^  a  awIlHiaAnad  vent  or  paeiidoaciilum.  In  this 
■cmarkable  modification  arrived 
at  is  that  of  LeiKosoUnia  cavaia, 
in  which  the  Clathrina  tubes,  lined 
by  collared  cells,  widen  out  into 
laigc  irregular  spaces,  while  the 
inmJant  interspace*  become  con- 
stricted into  narrow  canals  lined 
by  collared  cells  on  the  outside. 
We  have  here  a  kind  of  ittvetsion 
of  the  orilinary  Cl.ithrin.1  cm-il- 
!<V5.tein,  hut  a  perfectly  gra<lual 
transition  from  the  ordinary  to  the 
inverte<l  con<litio[i  is  seen  as  we 

pass  from  ihe  older  tu  the  younger 
pans  of  tlmookinyB 

In  ZmrosoImM  IDendya)  tri- 
podifera  (fig.  I O  we  find  a  totally 
iliiirrent  type  of  colony  formation, 
which  is  of  great  ini(X)rtance  as 
indicating  in  ii-^  lanal  s'.Xeni  the 
possible  starting-point  of  a  line 
of  evolution  which  culmituttes  in 
the  highest  Calcarca.  Here  a 
large  central  individual,  whose 
spacious  gastral  cavity  is  lined 
ly  ciJlarod  cellc.  gives  off  radial 
buds  from  all  .'ii<les.  which  branch 
ightly  and  lerniinale  in  bliini 
ends  in  contact  with  one  another, 
so  that  the  entire  colony  has  an 
anpnafaBaMly  awen  aoiuee.  The 
inhafaurt  cands  are  icpiaented  by 
the  intenpaces  between  the  radial 
tuba,  between  the  blind  extreini- 
ties  of  which  the  water  finds  its 
way  in  from  the  otitMide.  There 
is  only  a  .unglc  vent,  situate  at 
the  extremity  of  the  central  ca\Tty. 
This  cavity  mu.st  be  rc^rdet)  as 
the  original  gastral  cavity  of  a 
parent  Olynthus,  from  which  the 
radial  IuIk-s  have  been  priKlucetl 
by  budding. 

We    have    next,    amotiK^t  the 
(  alcarea  1  leteri«"i>el.i,   the  S%<  i  n 


(AiUrDcsdr-  SimpU&ed  from  «  Ci'tiourcd 
is  Tmu.  Ray.  S»i.  */  Vklm*, 

ttam,  vol  ill  pt.i  I  .       ,  ... 

T          .  _■.  ,..-,,„j,-  type  of  canal-system  which  uilient 

Pte.  ly—Uucosolrnw  ^        Lj,,  S«  »!..*  fh* 

show  tkc 


fiM.  witli  part  of  the  iK,„^  ^SL^edS»^St<miMMnl 
waif  cut  ^  ^  ^^^Jn^^h^^^^- 

arrangement  nf  the  laiSal  Ott^  ^pith^jum.  fv  ^dial  tul.«.  now 
growtns.  f^j^  definite  flaf;ellated  ehanilxTS, 

pierced  as  bcfi  rr-  1%  numerous  prosopyles  tl  r  iukIi  which  the  water 
enters  from  the  sf>ares  between  the  chanilHis,  while  the  original 
gastral  cavity  forms  a  central  exhalant  canal  terminating  in  the 
single  vent,  a  true  osculuro,  corresponditq;  to  the  o«culum  of  an 


Olynthus.  In  the  simplest  Syconoid  forms  (SyetUa)  the  radial 
chambers  remain  petfectly  atmiglit  and  lubnaelMd.  Tfaqr  do  not 
touch  one  another  at  all  and 
there  is  nu  inw  uf  an  cctoaome 
or  dermal  cortex,  and  hence 
there  are  no  true  inhalant 
canals,  and  the  water  drculales 
without  interruption  between 
the  chambers.  In  the  genuB 
Syccn  (fig.  14)  the  waOs  of 
adjacent  chambers  come  into 
contact  with  one  another  and 


fuse  together  and  thus  give  rise  yr« 
to    more   or   less   well-defined  iA^S!'-^Jt^!y^-ri 
inhalant  "  inter-can.il.s."  The 
chambers      themselves  may 
branch,  and  in  some  specie* 
uf  Sycon  a  thin,  pole-bearing 
derniiU  membran;  connects  to- 
gether their  distal  extremities 
and  covers  over  the  entrances  n»»  •""•"l  • 
to  the  inhalant  canals.     The  A.  Churchill.) 
caiial-s\ stem  now  exhibits  all      Fid.  14.-  .Svi.u;  larti-ri,  part  of 
the  diifereni   parts  found   in  a  transverse  ^horizontal)  section. 


(From  Dtadr.is 


the     most     highly -organized  -  

sponges:  viz.   dermal    pores,  middle  MM  cut  Open, 
inhalant     canals,     flagellated  fl,ck,  FTageiiated chamber. 
rh.imSers.  exhalant  canal  and  ex.op.  Its    exhalant  opening 

osculum.    In  the  genus  Granlia  apopyle. 
and  its  .lilies  leg.  L'te.  fig.  l,S)  pToi.  I'rosop'vle. 
the    thin    dermal     membrane  <-         Central  gastral  caTtty. 
of  Sycon  is  convertc-d  into  a  ,  ,  .      Inhalant  canal. 
well-<leveloped  cortex,  cover-  gjc„^  Gastral  cortex. 


times  containing  a  system 
of  special  cortical  inhalant 
canals.     We   maN    n  iw  dis- 


iitg  the  extremities  of  both  Gastral 
the  inhalant^  CTaala  and  the  cute, 
radial  ^;|i^hen._  and    some-  ^.j.,,  Suhgastral     sagittal  trire- 

diate  spicules,  forming  the 
first  joint  of  the  articulate 
.  tubar  skeleton, 

tinguish  between  an  cctosome  Tufts  of  monaxon  spicules  at 

(the   dermal   cortex),   which'  the  cads  of  thexhimlwa 

contains  no  flagellate  cham- 
bers, and  a  choanosome  in  which  chambers  are  present.  The 
next  stage  has  probably  been  arrived  at  by  a  Idfld  of  fold* 
itig  of  the  choanosome.  for  we  find  the  chamben  ananged 


(Altar  Palais**.) 

Fifi.  15. — I'tf  ar^tn'.fa.  |iarl  ->■.  rr.ui^vi-r-^-  sixtion,  showing  (he 
Syc'inoid  canal-system,  m  l  tin:,  k  li  -ni,;!  ci^rle.v  containing  huge 
longit iidinallv  placfvl  mun.iX":)  spicules  whose  cross-sections  are 
repre.-><'nted  liy  concentric  circles. 

radially,  not  anuint!  the  central  gastral  cavity  but  around 
diverticul.i    li  l.iiter  which  form  special  cxhalam  can.'Us. 

This  condition,  sometimes  called  the  "  sylleibid "  tyjw,  is  not 
characteristic  of  any  particular  genus  tor  family,  but  occurs 
in  a  few  isolated  spcdes,  tuch  as  LemcHia  etrnnexim  (fig.  16).  A 
somewhat  similar  condition  may  be  arrived  at  by  brar>chine  of 
the  radial  flagellated  chambers,  as  in  Hrtrropfftna  (fig.  17).  The 
next  stage  is  rtvarkeil  bv  great  reduction  in  the  size  of  tlic  chainljrr*, 
which  may  l>ec<ime  aim  ;,t  spherical,  and  by  further  folding  of  the 
choanosome,  so  that  in  a  section  of  the  sponge-wall  we  see  tnc  small 
chambers  scattered  trregulariy  in  the  meeogloea  between  the  1 
ous  branches  of  complicated  inhaJant  and  exhalant 
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thamber  ttill  hu  tevml  fmMopylc*,  ttirauKh  which  it  receives 
water  from  the  ultitnat*  branches  of  the  inhulnnt  canals,  while  it 
open,  into  a  rdativdy  trRc  exh.ilant  canal  liy  a  wMe  apopyle. 
Tlii.i  U  the  higbeot  type  of  caiul-system  met  with  atnongrt  the 
Catcarea.  It  ia  sometimes  known  a*  the  Leucon  tyjx-  ami  is  -<en 
in  moat  qwcias  o(  the  genus  Leucandm,  as  well  as  m  many  olhera. 


Pu>.  t^—l^uct!!,i  ujnn,-xird.  |i.irt  of  iranrwfSB  aecdmi,  ahowinK 
"  syllcibi<l  "  tyiK'  »i  i  atuil  system  with  folded  chamber  layer  ana 

cxhal  int  tanaU  \E)  into  which  the  chamber?.  o|ien. 

It  is  ainiiist  ificntiral  with  one  of  the  ly|X'>  rommonly  fmrnrl  in 
non-i  al<  areouit  SWIIK*"  (e-K-  Plnkiiut,  lij;.  41,  ljut  hat.  of  kjufsc  ticcn 
e\-olvcti  indepeniJcntly.  Tnc  various  types  of  canal-sy&tcm  met  uich 
in  the  Calcarca  arc  connected  together  by  numcfDua  iniermediaie 
forms,  thus  forming  a  very  intereiiting  evotuttboafy  aeries,  while 
li<ith  ;he  Sylleil>iil  an<l  lA-iii-on<iir|  ty|M-s  ajuiear  to  have  been  in- 
dc|x'ndcntly  evolved  several  time,  thus  atTnniing  excellent  examples 
of  the  pheitomenon  of  convergence,  a  phenomenoa  irili^  la  very 
inqueittly  net  villi  unongat  apoimi. 


(After  VtAiinca.) 


Fig.  17. — Ueteropegma  ncitU-t/tr^i,  part  of  traii>\cr«e  section, 
showing  liranchinK  fla^llatcd  chambers  and  hu^c  subdermal 
quadnradiatc  spicules,  with  greatly  reduced  tubar  siceiecon. 

In  describing  the  anatomy  of  Plakina  a*  a  ty|>e  of  non  ralraroous 
apongc,  we  have  traced  the  (level<i|iment  of  a  fairly  conip'.ex  lanul- 
i^stem  from  the  so-called  Khagun  form.  We  can,  however,  hardly 
regard  the  Khagon  as  representing  a  fundamental  type  of  canal- 
system  common  to  all  the  Non-cakarea,  for  in  some  of  the  Myxo- 
sponRifla,  which  aro  the  niiwt  primitive  of  all.  ,Tnd  a>;ain  in  the 
Hexai  tincllida,  we  finil  a  tyf«  chara*  tcrized  l>v  the  presence  of 
elonv;atcxl  sji -shapx-d  flagellated  chanitiers  rocmlilin,;  ttiix-  «'.  the 
Syron  type  amonR:.!  the  Calcarca,  anil  the^o  1  hainlu  i^  aie  arranRed 
radially  around  the  exhalant  canals  [HaJi^arca,  Hexactiiiellida). 
The  first  recognizable  ata«e  in  the  evolution  of  the  canal-aystem  of 
the  Non-calcarea  would  tana  appear  to  be  a  condition  not  unlike 
that  of  Syton,  with  a  number  of  elongated  chambers  airanfed 
niili.iUy  irriund  a  central  gastrU  cavity  and  has-ing  their  bhnd 
outer  extremities  rovered  over  hv  a  dermal  memlirane.  This  sta^c 
is  very  ne^irK  rt-priMlin  i  il  :n  the  yoimK  form  of  a  Hex^ictiitellld 
Sponge,  LanuiinriUi  pupa.  From  sotne  such  form  (he  Khagon 
type  may  pernapc  be  d^ved  by  flsttOBiag  out  of  t^  lower  end  of 
tut  aponne  into  a  broad  baae  of  «ttMhnKntj  and  by  reduction  in 
dw  aiae  or  the  llagdUtcd  duunbrn,  acooopuucd  by  a  nm  irnguiar 


Startins  from  the  primitive  1Myxo»ponge  ancestor,  «-tth  larige 
sac-shaped  chambers,  radially  amncM,  the  N'on-calcarca  have 
apparently  developed  along  four  maiiiUiicat  gMag  ri.<:  to  (be  exiat- 
ing  MyzoifMagida,  the  Hexactinellida  (Triuonkia},  the  Tctmsnid* 


( AliT  F.  E-  Schuln.  ftvm  LukaMst's  Tnaliu  m  Zaaito  ) 

I'll..  IK. — i./tnuginrllit  pupa.  O.S..  Vertical  scctioa  ct  a  youat 
specimen  (spicules  omitted). 

d.m,  Dermal  memlirane.  r.m.  Gastral  momhrane. 

sdJr,  Siihdermal  iralKx  ular  layer.    G.C,  Gastral  ra\  iiy. 
fl^,    Flagcllateil  rhamlnT.  ose.    Region  of  future  osculum. 

i^Jr,  Sut^stral  trabecubrbyer. 

and  the  Euceratwsa.  Tlie  MyxosjH.ngida  have  retained  the  large 
-izc  ot  the  ihanitiers  in  certain  forms  illiiJiiorca,  Bajalusj.  but  li.i.r 
l.iHt  this  j>rimiti\'e  character  in  the  more  advanced  membcns  of  the 
gmip  (OJMMtfa).  The  Htmctiiiclliila  haw  ntaiaad  the  huge 
Sae  and  nuHal  afimiMemient  of  the  flaKctbted  chamben  throughout 
their  entire  Kriea.  The  chamber  layer,  hcnrever,  tcnda  to  baoooe 
ouxe  or  leia  folded  (fif.  19),  and  ahmya  lica  bctwcao  two  layen  of 


(AhtrSchiibs.  FnBLakaUr'>rraur'MMZMfa(jp.) 

Fig.  19,— Section  of  the  Body-waD  of  Batkydorus  fimbriattu, 
F.E,S.  (sptculeM  omitted). 
€xx,  Exhalant  canab.  si.tr,  Subgastral  trabecular  layer. 

d.m.  Dermal  membrane.  <••>!>  Oastral  mcmbcane. 

sdJr,  Subdermal  trabecularlayer.  G.C.  Gaatnil  cavity. 
fix.  Flagellated  chamben. 

loose  trabecular  tiMue  in  which  the  canab  are  represented  b)r 
irregular  cpecea.  The  Teiraxonida  appear  to  have  eatoad  leduciiaa 
in  the  siae  of  the  iagellated  chambers  at  a  vtty  early  datCk  and  it 
ia  of  thia  fiwis  c^waeHy  that  the  {Uufon  type  ii  daHnacMtiilie 
(e«.  PMmw.  ig.  4).  Hie  EuoaaMaa  ediihit  a  beandriil  aariea. 
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h^innin);  with  forms  (AplysUlidae)  having  larpe  sar -shaped  chambers 
like  those  of  Hcxactincllids  and  ending  with  forms  (Spongitdae, 
Eusbongta,  (W*.  (>,  H,  9)  having  small  spherical  chamberii. 

Along  all  ^ur  lines  of  descent  it  is  probable  that  fokling  of  the 
choanosome,  or  chamlicr-bearini;  layer  of  the  s(pon^;e-«^ll,  has 
played  a  very  important  nan  in  the  cvoluilon  of  the  canal-system. 
Thi»  folding  is  very  clearly  seen  in  the  llexactinellida  and  in  nuth 
form*  a*  OscartUa  (MyxDspongida)  and  Plakina  (Tetraxonida). 
By  this  pruceiw  inhalant  and  exhalant  canal-^VEtems  haw  lieen 
fo'micd,  and  then  the  ends  of  thr  inhalant  canal*  have  in  most  case* 
bevn  closed  in  bv  development  of  an  cetosome.  a-i  in  Plakina  triiobka 
and  Steiiftla  pftrisstm  (fig.  20).    In  the  majority  of  cases  (e.g. 


(After  SuIIm  ) 

Fli;.  ?n. — Young  specimen  of  SUHelta  phriistns  (Sollas).  Vertical 
(«.-<:iion  through  the  usculum  {(>),  showing  llie  choanosumc  foldi'cl 
within  the  vcCoMmc. 

Euspongiii)  the  folding  has  l>ccomc  bo  complex  that  it  is  no  longer 
recognizable  as  tuch,  and  the  ori^iu  of  tliv  ixiu  well-defincd  inhalant 
and  exhalant  canaU  is  compU.-iely  di.itiuised.  In  many  catxa  the 
principal  exhaUuit  canaU  may  nurruuiided  by  a  ta)XT  of  lituiiie 
of  con&idcrablc  thickness  in  wnirh  there  arc  no  llagcllatcd  chamliers 
at  all,  known  m  the  endubome,  ki  that  the  folded  chuanosume  may 
be  sandwiched  in  between  ectosome  cjn  the  out&ide  and  vndosoinr 
on  the  inside. 

The  manner  in  which  the  f)agetlate<t  chamlicr»  commiiniiate 
with  their  respective  branches  of  the  inhalant  and  exlialant  taiiat- 


(Alter  SoUm.) 

Fi<i.  ii. — Transverse  section  across  an  exhalant  canal  ami 
surrounding  choano.-<ome  of  Cydonium  foiai/irr  (^llas),  showing  the 
jiphodal  tlagclla>.ed  chambers. 

system  varies  conitiderahly  in  different  forms,  and  the  following 
types  arc  rpcojjnLrable,  though  by  no  means  sharply  distinguished 
from  one  another  In  the  more  primitive  forms  (e.j?.  1  (exact incUida, 
Aplysillidae,  F'.tMngcliidae)  caih  chamber  is  provided  with  tcveral 
prosopylcs  ann  rccel\'cs  its  water  supply  direct  from  n>latiwlv 
Urge  inhalant  canaU  or  ewn  lacunae,  discharging  it  again  through 
a  wide  mouth  (apopylc)  into  a  relatively  large  exhalant  canal  or 
lacuna  which  also  recti vfi  water  directly  from  other  chambers. 


(.'>u.j:  i .  1..  MbulM.) 
l"lG.  27. — I^irt  of  a  section  of 


To  this  type  ((iff,  ^,  f)  the  name  "  eiir>-pylou5  "  has  been  givpn.antl 
we  ntay  include  111  11  1  aws  where  there  w  only  a  single  |>roBupylc,  and 
perhaps  even  a  short,  narrow 
inhalant  canal.  In  more  ad- 
vanced forms  the  water  is  dis- 
charged  from  eflch  chamber 
through  a  narrow  exhalant 
canaliculus  (aphodus)  iK-culiar  j^jy^  j , 
til  itself,  and  (hence  into  wider  Wj)^ 
canaliv.  This  is  known  as  the  | 
"  apliodal "  type  (e.g.  Cy<l<'-  " 
nium,  fig.  21).  In  the  "  dip- 
litJal  "  tyjjc  there  is  a  sjx-cial 
inhalant  canaliruhis  (profiodii-,) 
as  well  as  a  «.pe<.i.il  aph<Klu^ 
to  each  chamlx-r,  with  usiiall'. . 
at  any  rate,  oniy  a  sin^li' 
pro.sopyle  (e.g.  Cortieium,  fi.:. 
12).  The  progress  from  I  hi' 
eiirypyloofl  to  the  dinlodal 
condition  is  acronii  anicti  by  a 
corre»|xtnding  iiicrea;*.'  in  the 
development  of  the  meM>g1iwa, 
whereby  the  canals  are  greatly 
restricted  in  tllamfter,  and  at 
the  same  time  the  mesogloea 
lenrls  to  los<"  its  trans^xtrent 
gelatinous  character  and  to  Cortieium  candelnhrum,  (J.S.,  show- 
iKronie  com|«ct  anil  granular,  ing  ilipludal  type  of  canal-svstem. 

With  the  growth  of  the  ectr  -  Tne  can.tl  »1iiiwn  on  the  loft  ii 
M.inie    we    necessarily    get    a  ir,h.-^lant  and  that  on  the  right  (/•) 
corresponding  development  of  exhuLtiil, 
the   proxi,nal  portion  of  the 

inhalant  canal-system.  M  firnt  the  cctosome  is  merely  a  thin  mem- 
brane, the  dermal  membrane,  piercfd  by  the  inhalant  pores,  wliiih 
are  usually  arrangwl  in  tt<iu|)N 
Henealh  the  groups  of  pores 
(l>ijre-areas)  lie  .sp.iciou!»  juft- 
Ji-rmal  cavitirs  which  form  the 
< <inimonc<»infnt  of  the  inhalant 
I  anal-system  in  the  choanosomr. 
Ill  more  ,'»d\'iinc<'tl  types  the 
cvtosome  becomes  (rrcatly  thick- 
ened and  may  uc  specially 
strengthened  in  a  variety  of 
ways  to  form  a  Cortrx.  The 
inhalant  pores  now  no  longt  i' 
lead  directly  into  the  suWcrmal 
Ciiviiies.  hut  firxt  into  a  w-r-f  . 
of  cavitic-s  lying  in  the  cortex 
and  known  a.t  (hones,  wlich 
may  be  scp.irated  from  the 
uiKlerlying  »ubi!ermal  cavities 
(sub-<-ortica!  crypts)  by  defi.iite 
vliliincters'  iCytlonium,  fig.  2\,). 

The  arrangement  of  the  osiiila 
.iiid  p«jrc»  on  the  surface  of  the 
fiponge  varies  greatly  in  difTerent 
lype*.  and  sometimes  gives  ri-e 
to  very  striking  niiMlificatiuiit 
of  the  external  form.  The  oscula 
or  vents  arc  usually  relatively 
large  openings  situated  on  the 

more  jirominent  i>art-.  ol  the  concx  and  part  of  the  choano- 
sponge,  often  on  special  cleva-  tame oi  Cvdoniumensiutrr  {SoWa*.). 
lions.  Occasionallv  they  arc  showing  a  ptjrc-sieve  and  under- 
replaced  by  sieve-hkc  oscular  lyjng  chonc  in  the  wrtex.  The 
areas  (e.g.  Ctodw  perarmala).  a  ehone  communicates  bch>w  with 
mollification  which  doubtless  ^  subcortical  crypt,  from  which 
9cr\'e»  to  prevent  forcisn  Uiclies  the  inhalant  canal-*  originate.  The 
from  entering  the  wide  exhaUtnt  cortex  contains  numerous  'terras- 
canals.  The  inhalant  pores  ^.^^  connected  with  one  anoihor 
may  be  irregularly  mattered  bv  fibrous  hands, 
over  the  surface  of  the  sponge 

or  colledcd  in  more  or  lesd  well-define«l  |)i>TV-arca».  In  cup-shaped 
sponge.-i  the  pores  are  usually  confined  to  the  outer  and  the  o-cula 
to  the  inner  surface.  In  llal>ellate  s(>onge*  we  find  jmre*  on  one 
side  and  OM-uLa  on  the  other.  In  'I edanta  actiniiformis.  a  deep- 
sea  form,  the  {K>re»  are  restricted  to  a  narrow  Uind  rurroundiiig 
the  columnar  body  of  the  sponge  just  ln-ncath  the  flattened  top. 
which  Ix-ars  the  vents;  thus  tiiey  are  kept  from  being  choke<l  up 
by  the  soft  002c  on  which  (he  sponge  lie,<.  In  Xenospongia,  a  flattened 
diM.-oid  form,  they  are  eonfin«Nl  to  narrow  grooves  on  the  upper 
surface,  the  chief  of  which  nin  round  the  margin  of  the  disk.  In 
Esperella  murrayi  the  ;)ores  are  al^i  confined  to  special  grooves 
on  the  surface  of  the  sponge,  and  in  both  these  cases  (he  gnxves 
ran  apparently  Ik-  o|X'ned  and  closed  by  special  bands  of  muscle- 
fibrrs.  and  the  supply  of  water  thus  regulated.  In  some  spe<  ie» 
of  Lnlrunculid  we  nnd  the  nurface  of  the  sponge  covchkI  with 


Kni.  33. — Section  throuch  the 
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ronspicuous  projections  of  two  kinds,  tome  conical  and  bearing 
l-m  U  a  siiitilo  vent,  otbcf*  tnuKKtad  at  the  top  and  beariiig  the 

inhaluiu  purva. 

5M*iaM.— TIm  original  ancettral  form  {Proteiynlhus)  ham  which 
all  the  Plorifeni  are  suppoaed  to  be  descended,  probaUy  i 
no  prt>per  skeleton  at  all,  and  thiscontlition  has  txx-n  letaiiMi 
in  the  exi"iting  Myxo»|Kin(;i(la,  allhuvnjh  iIu  m'  sixm^eK  have 
nia<li'  ronsifltrahlc  pro^jrcvN  in  tin-  rviiliitiurt  of  thiir  taii.il- 
sy>li  ni.  riu  ii'  .i|'[.K-.ir:.  tu  ]<•■  hltli-  iliiulit  tli.it  [  lu'  M\mi. 
spongidaare/frimi/iiirfv devoid  ul  !.keleli>ii,and  in  this  n-»|xx:t 
wqrmuatbacanrfuilytttitiamishedfraimtbMcnusaktN^fMia, 
la  which  the  akelctaa  has^een  lecorwtarify  nippreased,  as 
well  a»  from  numemuf)  and  divers  species  in  which  the  pro|ier 
skeleton  has  been  more  or  less  cormiletely  repluceii  by  gniins 
of  sand  or  other  foreign  Ixwlics.  The  Calcarca,  Triaxonida, 
Tetraxoniila  a:ai  l-u<-iraii>?s.i,  c.vn'pt  in  cases  of  exirenie 

ed  proper  skeleton, 
lently  evolved  in  each  of 
thetie  great  groups  it  is  necesMiy  to  dealwith  it  separatdy  in 
each  case. 

Cakarra. — The  skeleton  in  this  group  is  conipoM-il  of  spicules 
cii  rryslalllue  carljiniatc  of  lime  (usually  calcitc).  developed 
within  s|ii-<  ial  iikM In  t-n-n  ,  i  i  .  I.  roblasts.  Each  spicule  is 
cnclotscd  in  a  delicate  membranous  spicule^itheatb  and 
caataiaa  aaal  thread  of  orianie  natter.  Thm  main 
types  of  calcareous  spicule  are  met  with,  triradiate,  quadri- 
radiate  and  monaxon  (fig.  24). _  The  triradiate*  and  quadri- 
radiates,  however,  are  not  simple  spicules,  but  spicule- 
systems  formed  of  three  or  four  rays  each  originating 
indepeniii'iilly  from  its  own  scIcroWasit  (actinoblasi)  ami  all 


quadriradialc  spicules.  Thew-  may  \if  mgi'tta],  in  which  caae  the 
oral  rays  are  tiirniij  tm.ir  i'.  tlu'  uvuilimi  while  the  basal  ray  is 
directed  downwards.  If  there  is  an  ap^al  ray  it  projects  into  the 
gastrnl  cawty..  The  walls  of  the  radial  chambers  arc  supported  by 

(cf.  fig.  14;,  consisting  cxdiMively  of 


degeneration,  all  iiossess  a  well-devuioj 
As  this  skeleton  bias  ' 


C«AwJ.J.UiM.) 

Fig.  3j. — Asiroulen  vnlUymm  (LisKf)k 

A,  Eotiiv  sponge  (x  x):  p.s..  upper  snfaoe  witli 
mtem:  b,  base  of  attachment. 

B,  Scctfonof  ainlMaai^sfihtnksar 


together  secondarily.  There  is  reason  to  believe  that 
also  ■ametinies  be  the  caaa  with  the 


la  die  noM  primitive  trindiate 


uniting 
this  may 

all  three  rays  lie'  in  the 


(After  E.  A.  Minchin.    Frjm  L.altki-4tcr'i  TrtatiMom  ZM^fy.) 

Kic.  34. — S|MCulcs  of  Calcareous  Sponges. 

same  plane.  Three  eUef  variedes  may  be  dtstlngufalMd :  (i) 
Regular  (fig.  34,  b).  «rith  all  the  rays  and  all  the  angles  equal: 
(3)  SagittaTffig.  34,  e,  d.  I.  &c.).  with  two  of  the  rays  or  two  of  the 
aai^a  forming  a  pair,  different iaio<l  in  some  respect  fr<im  the  re- 
maising  r.iv  i.r  .uigle,  the  fnitfii  i.iy-.  Iieing  termed  "  oral  "  and 
the  odn  ray  "  basal  (3)  Irregular  dig.  24,  p),  when  conforming 
to  naitlMr  of  dw  above  QiM»  It  has  been  imaoaed  to  draw  • 

I    j4la*SeuB*lMaK    tM*ana^aaK    **  Anits-fantnasl**  "  *■ — 


sharp  diadnction  bctVwca  "  equi-angular 


triradatcs  and 

forms  (in  which  the  angle  between  the  oral  rays  tfiffcn 
from  the  paired  angles),  but  it  may  be  doubted  whether  such  a 
distinction  has  any  great  \'aliie.  The  quadriradiaii-  (fig.  24.  r, 
/,  k,  m)  h  formed  by  the  aildition  of  an  "apical  "  or  ■  gistnil 
ray  to  the  three  "  facial  "  rays  of  the  triradiate;  this  ray  lies  in  a 
plane  at  right  angles  to  that  of  the  facial  njnh  The  moMNnn 
spicules  (fig.  24,  A.  I,  q,  r,  s)  are  straight  or  eufved  mmI  the  two 
ends  are  usually  more  or  less  unrply  differentiated  friMR  one  another. 
In  all  these  spicules  the  form  and  armngement  of  the  rays  is  usually 
clearly  correlated  with  their  position  in  the  s|X3nge  in  Mich  a  manner 
that  they  are  specially  adapted  for  the  work  which  th(  \  h  iM-  do. 

The  arrangement  of  the  ipicules  in  the  case  of  the  genus  Leucoso- 
kHim  km  been  deeh  with  above;  and  we  must  pass  oa  at  once  to 
tlie  Cdcorea  Heteraeoela.  In  this  group  the  skdeton  exhibits  an 
gralotionary  series  no  less  remarkable  than  th,it  of  the  ranal-sv-stem. 
We  may  take  as  a  convenient  starting-point  the  genus  Syrttla, 
a  typical  Svcomiid  form,  with  the  flaKellatefl  chambers  radiating 
ini!p  ;«  n.li  ntl\  ■>  >  -  tin-  central  gastral  ra\  itV-  The  wall  of  the 
gastral  ca\-ity  is  supported  by  a  gastral  skeleton  of  triradiate  or 


triradiatcs  with  their  liasal  rays  dirix  111!  io\.vari!N  the  distal  end 
of  each  chamber.  The  oral  rays  are  spread  out  at  right  angles 
10  the  leqgdi  of  the  ehaaiber,  aad  as  several  spkulca  generally  lie 
at  the  nme  levd  the  tubar  skdeton  forms  a  series  of  more  or  less 

definite  j'lints  and  is  said  to  be  "  articulate."  This  type  of  skeleton 
i-.  .ilino-  t  invariably  associated  with  the  Syconoid  ty]ic  of  canal- 
Nvstcm.  In  the  genus  Sycon  itself  wc  tind  the  distal  ends  of  the 
chamlicra  aptvially  jiruin  ted  by  tm'ts  of  monaxon  spicules  (fig,  li), 
but  the  next  great  advance  in  the  evolution  of  the  skeleton  is  brougtit 
about  tay  ^  davabpnnnt  of  a  dermal  cortex,  in  which  a  specud 
dcmtti  ahdeton  Is  developed.  This  is  well  seen  in  the  genus  VU 
(fig.  15).  After  ihU  1  he  ^l^.^eton  of  the  chamt>er  layer  in  the  sponge- 
wall  wgins  to  unrjer^o  in  Hlifications,  some  of  which  are  obviously 
correlated  with  the  gradual  change  of  the  canal-system  from  the 
Svconoid  to  the  I-euconoid  condilion  (cf.  Ii^s.  16  and  17).  Finally 
aft  trace  of  the  articulate  tubar  skeleton  is  lost,  and  we  get  a  "  paren- 
chymal "  skdeton  of  scattered  radiate  spicules  in  the  chamber 
layer.  The  skeleton  of  the  chamber  layer,  no  matter  what  the  type 
of  canal-system,  may  lie  siiiipleinentiyl  l.v  l.ir>-i-  sidxlermid  sagittal 
triradiate*  or  sutxiermal  qnatinn  li  it<->.  Kit;  17),  whose  basal  or 
apical  rays  pnijcct  inwanis  fnmi  the  ilern.al  cortex  f Hcteropid.ie 
and  Amphorisi  idae:  \  rr>  grneralK  a  !.|>ii  i.il  "  or«  ular  "  skeleton 
is  fleveloped  in  the  form  of  a  fringe  of  long  monaxon  spicules  around 
the  vent 

Various  aberrant  types  of  skdeton  are  oieC  with  m  the  group. 
In  the  genus  Ldapia  we  find  a  pardy  fibrous  skeleton,  in  which  the 
fibres  are  comrxHietl  of  bundles  of  trindiates  shaped  like  tuning- 
f<irk<  ffii;.  J4,  (71,  and  in  Prirostomo  the  main  skeleton  is  formed  of 
ca!r.irL'ous  spiruie-  ai  tualh'  fusc<l  together.  In  A  flrouWii  (fij;.  25) 
a  vcr\-  anomalous  type  o(  calcareous  skeleton  is  found,  connstmg  of 
spbencal  auMses  of  am|jiMiite,  each  arigtaiadflg  la  a  ^ndal  sclero- 
blast  and  having  a  radiate  structure,  recalling  that  of  a  siliceous 


a 


(AIM  W  J.  Sollas.) 

Fic.  36. — Typical  Siliceous  Megasclcrc*. 

a,  IKacdnal  monamn  (oxeate). 

b.  Style, 
f,  Triact. 

d.  Primiti>-c  tetraxon  (caltfatopa). 

Hex-ict. 
/,   Ptdyaxon  desma. 


g,  Stemster  (often  regarded  as 

a  microsclere). 
k.  Part  of  section  of  sterraster, 
showing  two  rays  united 
by  intervening  ailica. 
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■temsMr.  Thoiic  bo<1ics  become  closely  parked  topether  nvcr 
Irtkc  area*,  and  give  the  xjxingi-  a  stony  hardiip^s. 

HtxaiiinrUuia.  —In  this  f^rtiuyi  the  skeleton  is  romposcfl  n(  spirules 
(if  rnlldidal  :*ilii;a  ik'p^vi'fd  irt  MKuvntrir  l;in><'Il.»e  ar^miul  >lf'iidei' 
axes  o(  an  organic  MjtiMamc  which  in  life  occupies  the  "  axial 
final "  of  the  spicule.  Although  vmrying  gmtly  in  detail  and 
oftaa  caMbiting  great  complication  or.  it  may  be,  reduction  in 
stnicture,  thcac  s|)icule«  are  all  referable  to  the  tame  fundamental 
triaxonid  and  hcxartinellid  type,  characterized  by  the  piissession 
of  three  axes  interscrting  each  other  at  right  .ingles  and  each  thereby 
divided  into  t«<>  Mxs.  or  ailine^  (fij;.  3(k  r..  \  vordin^  as  oiu-. 
two,  three,  four  or  five  of  these  aclines  arc  supjircssctl  we  distinguish 
bMween  pcntact,  tetract,  iriact,  diact  and  monact  spiculeit,  and 
tlMtt  may  be  further  siilxlividcd  according  to  special  modifications 
of  the  rayt  due  to  gci-onrl  its  brall<.■hiIl^;,  oriuimfiilation  by  spines. 

(AflcrF.  E-J^  tuilir,  I 
Flo.  27.— Derivatives  of  the  Hexact  t>'pc  of  Spicule,  found  in 
Hcxactinellida. 

a,  n.^KRcr.  d,  Amphidiac.  /,  Tctract  (staurus). 

b.  ,c,  I'inuli.  (,  Pcntact.  |,  Diact  (rhjlxlu5-: 

knoh-i,  Sr.,  or  rur\'atiirr,  or  in  rxrcs^ive  Hr\ilopinpnt  of  n-n.iin 
ray  as  comixired  with  the  rtiuainili  r     Stune  <A  the  most  charadcr 
i»tic  ut  thene  Miecial  types  are  represenlcd  in  figa.  27  and  28.  I'wo 
«(  thm  nnwra  ificaal  notice  00  aooomft  at  tiMr  iwpartance 
ta  llw  dMMaitiBn  of  ibe  graup.  Hmw  are  the  hmtir  aad  dtt 


OltefK.  E.  FthulK  ) 

Flo.  iS. — ^Dcri\ative»  of  the  Hcxact  t>T>e  of  Spicule,  found  in 

Hcxactinellida. 
a,  Uncinaria;  h,  Cla\'ub;  c,  Scopula. 

amphidisc.  A  hrxasttr  (  - rosette)  is  a  perfectly  iiymmetTical 
he  Hint  whose  ai.tiiifs  lir.imh  out  into  secondary  or  terminal  rays, 
in  .1  -tar-lik>-  r.ianni  r  (hi.;  ,v>.  .'1.  \'ariou^  ^u!i-ty)ics  air  distinguitlied 
according^  li>  the  character  of  the  rays  ijloruome,  plumiamr,  &c,). 
An  Mnphwir  (fi^.  37,  ^  ia  a  ditt  ijwciile  ooMiitiiig  of  two  oppowtc 
laya  each  of  which  teraiiaates  in  a  dttk-liitt  or  apGerfcat  expansion 
•uiToundcd  by  matEinal  teeth. 

In  some  ca^  tne  »piciilea  all  remain  disconnected  from  one 
another  (Lyssacinc  condition),  in  others  some  of  tlinn  in.iv  In- 
united  -.ilic  cdiis  (  rtiu  til  into  a  continuous  franicwurk  ;  I  )ii  l>  oni:.i' 
condition),  and  the  distinction  Ijctwit-n  these  two  ty|n>  of  arranKc- 
mcnt  was  for  a  long  time  nvardod  as  indicating  a  primary  »ul>- 
diviaion  of  the  Hexactinclliaa  into  Lys-strina  and  Dictvonina, 
but  tUa  aiibdivUoa  has  nuw  been  abandoned.  The  term  proslalia 
{•  applied  to  apicuica  which  piojcirt  freely  from  the  surface  of  the 
sponge,  and  tncse  ar"  further  distinKtiished  as  basaJia,  pleuralia 
and  marjfina/ij.  according  to  their  ]»isition  at  the  IxMe  of  the  sponec, 
on  the  sides,  or  round  the  margm  of  the  osculum.  The  baiaiia 
frequently  form  a  riMit-mft  for  att.iiliing  the  sponge  to  the  sub- 
stratum (Hytdontma,  Eupkdeila)  and  commonly  have  anchor- 
liiu  diatal  nuvmitiai.  They  may  be  eitranciy  long,  as  in  the  well 
knowa  "|laM*n>pe  or  JlyalwMwa.  ta  tlie  ivmarkable  genus 
JfiHMfte^M  we  find  a  single  ^pmtfcdiact  spicule,  which  may  attain 
a  Imnh  of  two  or  three  foct  ana  the  thickness  of  a  lead  pencil, 
transfixing  the  body  of  the  sponge  like  a  skewer  frtim  almve  down- 
wMrdf.  special  dermal  skeleton  is  usualK  foriuLti  1  y  .1  niimWr 
of  sjiiculea  distinguished  a-i  dermalia,  and  ,<  K  'Mral  skeleton  may  be 
similarly  formed  by  sjiccial  naslralia  snrroiindinK  the  ee:;iral  gastral 
cavity.  Between  the  dermal  and  ea«tral  skeletons  another  set  of 
miculcs.  known  as  partruhymalia,  form  the  moat  impoftaat  part  of 
tne  skeleton,  supporting  the  chamber-la>'cr  and  aojacent  tisauca. 
The  distinction  into  larjic  nutfucUres  and  Mnalt  mirrotelfrfs  is 
perhaps  less  well  marked  m  this  group  than  in  the  Tctraxonida. 

Triraxonida.  -Here,  again,  the  spioulesi  are  composetl  of  colloidal 
silic;i  deiK)site<l  around  organic  axial  thre.ids.  The  sl.irtiiiK  (toint 
in  the  evolution  of  the  very  cotnplex  series  of  tetnutonid  spicules 
is  the  primitive  tetract  or  calthropa,  characteristic  of  the  most 
primitix'e  members  of  the  group  (e.g.  Plakina).  This  funilamcntal 
cnmnd-form  (fig.  36,  d)  con^sts  of  four  rays  or  actincs  of  equal 
fensth,  which  alt  meet  one  another  at  equal  angles  in  the  centre 
at  we  spicule,  while  their  apircs  would  ix  l  ujiv  (he  four  angles  of 
a  regular  pyramid  whox-  --uU  -,  arv  four  eiiuil.uer.il  tri.mKlcs.  It 
is  thus  botn  Utraxonid  with  fr.ur  .iv.  si  atui  Ulrr.ilincUid  (with  four 
rav-i  1"  /'I'ui'rH,.  ;tie  spicules  are  all  of  .liKiut  the  same  size, 
neither  very  large  nor  very  small,  but  in  higher  forms  we  usually 


find  some  of  the  sjiicules  etil.ir(;i':|  M  d  rni  mcKaicleres  and  ,->thers 
rc<hieed  to  form  nu<  tk'.j  Ion-,     1  he  me p.isi  Icre^  \ht  prineiiwl 

jart  in  building  up  the  skeleton  while  the  micron  leres  arc  usually 
scattered  through  the  nie.sogli.e.i. 

Triaene  Series  oj  Mtgascieres. — When  three  rays  (cladi)  of  the 
tet  ract  rewmble  one  anodwr,  whfie  the  fouitk  ^han)  diian  in  aana 
respect  the  spicule  ia  termed  a  trtuMi.  The  ahnpteit  fmim  b  the 
plagjiatnatnt  (fig.  29,  2),  with  three  short  simple  cladi  and  an  doa- 
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Fia.  39k— TheTetmon  ty;>c  of  Spicule  and  ita  derivative,  found  In 

Tctraxonida. 

1,  Primitive  tctract.   140,  I  )''•  I'-'  iidasters.  25,  ChLtster. 

3,  Plagiotriaenc.        IS.  Cladoiylotc.         26.  Oxyastcr. 

i.  Dchottiaana^        id,  Acaathoxeate.      37,  A  •  t  e  r  with 

4,  Discotfiaeob         l6s,  Pieudastcr  dm-        branching  rays. 

5,  Anatriaene.  phidiac).  38,  Rhaphis  or  tri* 

6,  Piotriaene.  17,  Strongyie.  chite. 

7,  8,  Reduced     tri-  18,  Tylote.  39.  Trichodragnuu 

aenes,  becoming    19,  t'uidostrongjle.     30.  Sigmata. 

ttionaxon.  au,  Khabdocrepid       31,  ls<x-hela. 

9,  Tctracrepiddestna.       (inonocrc|nd)      33,  Anisochela. 
10,  Primitive  diact.  oesma.  33.  Dianristron. 

It,  Oxcate.  31,  Aster.  34,  Toxon. 

13.  St>1e.  33,  Spheniater.         35,  Labis  (forcipi- 

1 3,  Tylostvle.  2  V  Sterraster.  form). 

14,  Acantnot\l''-ivle.   .•4,  Sjiir.ister. 

gated  shaft,  ti.e  anples  .dl  reni.iinint;  appmximatelv  ci^iial.  If 
the  angles  Ixtween  the  cladi  ami  -.iiall  liceomc  approximately 
right  angles  wc  have  an  orlhalnacnr.  If  the  eladi  {loint  forward, 
we  hji"  •  a  protriaene  (fig.  m.  di.  II  the  rladi  arc  turned  backwards 
towards  the  shaft  we  have  an  aH<Unaene  (fig.  39,  s).  If  the 
cladi  bnadi  aadi  into  two  we  have  a  dichoiriaene  (pg.  39,  3}. 
If  the  cladi  are  expanded  btcnlly  and  fused  together  to  form  a 
plate,  white  the  shaft  is  reduced,  we  have  a  discotnaene  (fig.  29,  4). 
The  cladi  may  lie  reduced  in  size  or  even  8ut>iires.«ed  (fig.  29,  7,  8). 
leaving  only  the  shaft,  which  may  be  either  sharp  at  each  end 
(oxeate)  or  sharji  a',  tl.e  ni>ex  .uk!  rounded  at  the  l>a.>#  dtyloU). 
The  spicule  ha,"*  now  iK-come  monaxotiid  or  monaxoncUia  (•,<. 
with  a  single  .axis)  and  nionaaincllid  (with  only  a  single  ray);  but 
this  conditton  may  also  be  arrived  at  in  a  different  way,  as  we  shall 
see  directly.  .  , 

The  ktmenpid  desma  (fig.  29. 9).  characteristic  of  many  LithiatidB, 
ha*  been  deri\-ed  from  the  primitive  tetract  by  ramification  of  the 
ends  of  all  the  rays. 

Mimaximtd  Series  of  Megoi(ieres.—\\'e  have  alread\  seen,  in 
Plakina,  how  a  diactinellid  spicule  may  arix.-  Uv  supvfcssion  of 
two  rays  of  the  tetract  (fig.  5).   At  first  the  two  rctnaining  axes 
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distinctly  indicated  by  tbe 


of  an  angle  in  the  middle 


of  the  spicule  I6g.  39,  lo) ;  by  Mraiglitening  out  of  this  angle  we  reach 
a  monaxonid  but  diactinellid  etmdition — the  dlaoincUid  oxcatc. 

with  the  orRanic  centre  i,{  tiu-  spicule  in  thi-  middlf  It'i^.  29,  11). 
Bv  riiun<linK  <j(I  ui  liutli  ^lul^  ti;i^  f'jrni  p.is^-.  tlio  Ajr.'j.-jiv/'/c 
(tig.  29,  17),  thi-n  if  Uith  ciiil.-.  l)fC(jmc  cnl.irgetl  into  knobs  it  is  said 
to  be  tylolc  (fig.  i<-),  IMI.  If  one  emi  unh  is  rounded  off,  which 
apparently  usually  takc!^  pl.iiL-  l>y  stippniutiun  uf  one  ray,  while 
the  ilirr  ri'inains  sharp,  t.u-  -1  1  iil,  in  termed  sixtoU  (fig.  29,  la). 
It  is  ti<>'.v  ;r.<>iiiu-tinflli(l  as  ui  11  .t~  111  maxonid.  It  tbe  Uunt  end  of 
th»-  ^!\k  inl.irm--  to  form  a  Unnh  h.ivf  ll»  tyloslyU  (fig.  ii), 
.  [,<in!'iuK;i'^:!t-i  '  lit;.  Jt>,  16).  U(  i.- .'''!.'•..' I'lVi  .n-,il  iinfhitlyhilyles  (ng. 
30,  14)  are  formed  by  the  dcvclopmunl  of  ^piiu-s  on  tnc  surface  of 
the  spicule.  The  tievelopment  of  large  ni  iir\  ctl  spines  at  the 
apex  of  a  tylostyle  gives  us  the  ilattolyloU  or  uraptK-I  spiruU<  (tig.  39, 
1$),  which  simulates  an  anatriaene.  By  enlargement  of  the  spiny 
base  of  an  acanthot^iostyle  and  suppression  of  the  shaft  we  set 
forms  wliirh  simulate  aMrrwi"  miir<i6< lercs  ami  ma\  l>c  called 
stud'jilc!  \(\^.  -H),  1,(0.  I^fr).  PseuJaNlers  \  alsii  U'  dtvelopcd 
jy  shortening  up  of  acaiithoxcates.  accompanied  by  cnlarKemenl 
01  the  spines  (e-g.  SpongiUuMe,  hg.  39,  iba).  The  cMtait  apoeara 
to  have  been  formed  by  enlargement  of  the  outer  end  of  n  radially 
plaoad  oinBte  at  the  surface  of  the  aponse.  By  ramification  of 
botlt  eada  of  a  diactinal  mepMclcre  we  get  the  monotrtpid  desma 


(te-  Ifk  30)1  characterislir  of  certain  Lithistids  and  closely  slmu- 
Uttul(  the  tetracrepid  <l<-ina.  By  ramiliration  of  one  end  of  a 
ttrongylote  spicule  wc  may  get  a  ciadoitrongyU  (fig.  29,  19). 

Diactinal  Serits  of  Mierosderes.— Tbe  startmg-point  of  t*i|s 
•eries  is  the  primitive  angutate,  diactinal  oxeatc  (fic.  39,  10).  This 
has  given  rise  to  long  hair-like  forms  or  rkaphidrs  (hg.  3^,  3S),  short 
hair-ltke  forms  asMKiated  in  bundles  and  called  trickodratfuata 
fte-  a9i  a9)t  bow-shaped  forma  or  toxa  (fig.  39,  34),  and  C-  and 
S-Ui^cd  nnn  or  rigjmla  (G(.  J9, 30).  Fram  the  MBaaata  msy  be 


(AltctSaBMj 


a,  b.  Siijmnta 
f,  'rijx<in. 
rf,  Spira>Ier. 
f.  Sanidasler. 
/.  Amphiastefi 
t,  Sigma. 
k,  k,  Imm  hi^Lie. 


Fig.  30. — Typical  Microsclefca. 

I,    Mwiilted  isochtia  of 
chora. 
m,  SphOT.ister. 
N,  o,  p,  OxyaMers. 
4,  r.  Reduced  asters, 
a,  Micnmeate. 
t,  HcMMer  (reaette). 

End  nf  a  chela,  abowiac  the 

teeth. 


derived  the  dianeistra  (fiR.  ii),  .■?■?).  shaped  lik«  pocket-knives  with 
a  blade  half  opt-n  at  <Mr!)  .ml,  ;imiI  xW  wonderful  scries  of  chdae 
{fig,  99,  31.  3?),  in  whii  h  i-.n  h  1  m'  lir  ui'  Ik-  into  a  numlwrof  sharply 
r*"<*urvea  tcctli.  TIk  -<-  ■  hc-l  iu  .iro  i  har.irtoris!i<'  nf  ih<-  fnmily 
Desmaddontdiif.  iiml  I'sliih:!  tjy-i:  vaii.iiinn-.  in  ili-r.iil.  while  <.-arn 
particular  form  is  remark,dily  constant  in  the  specie?  in  which  it 
occurs.  The  most  curious  and  aberrant  arc  those  of  Melonanchora 
(fig.  30,  /)  and  Guilarra.  In  isockelae  the  two  ends  of  ttie  iipicule 
are  equal,  in  aniwriWlii'  they  are  une<|ual. 

Astroft  or  Fh^JMCIIm/  .S>n>.i  of  Mitroscierts. — For  the  beginning 
of  thin  series  wc  must  go  li:i<  k  to  the  primitive  tetrart.  Kedurtion 
ill  •rfiiiii-iiniea  .icconiiuiiK  1  liy  iiurt.,-r  in  ilic  lUimlKT  nf  rays, 

has  given  rise  to  the  oxyuster  (tig.  29,  with  jhan>  rays  and  no 
concfriruous  centrum.    The  dcvdopment  of  a  distinct  centrum 


side  to  form  a  «i|itl  bidl  In  the  ■^piraster  rfip.  20.  2.1I  the  centrum 
appears  to  have  become  i  lnn^.imi  .iinl  tv.  i^U'ii  inio  a  spiral.  The 
tav*  of  the  aster  may  terminate  in  knobs  as  in  the  ihmUer  (fig,  39, 
95).  or  thejr  may  become  branched  (fie.  39,  37). 
^mnimiMMl  if  the  SMrton  m  tftc  TmaxinMda.— The 


must  pnmi- 


without  any  spedal  dermal  spicules,  the  skdeton  consistiiic  1 
sively  of  small  isolated  tctracts  irregularly  scattered  thraogb  tte 
mesogloea  between  the  chambers.    VVe  may  call  thiii  tbe  scattered 

or  diniise  ty|X'  uf  sktletDn.  W  illi  (he  d»-velopitvent  of  an  ectoaoine 
— whetlier  lii'Tici.il  ini'Milir.ini-  or  thitk  cortex — a  special  dermal 
skeleton  arose.  SonR-timcs  this  consists  of  stnall  specially  differ- 
entiated dermal  spicules — candelabra  in  PlaJrimt,  oxeatet  in  Oar- 
cHoptit—bnt  a  much  more  important  series  of  modi&catioii»  wwm 


(Alt(tW.J.Sslhs.) 
Fig.  31. — ^Section  of  a  >x>ung  Stcllcttid  Sponge,  showing  radiat 

arrangement  U  ski  lcton. 

inttbted  by  the  devdopment  of  the  triaencs.  The  cladi  of  these 
spicules  ate  commonly  extended  in  or  beneath  tbe  ectoaome  and 
form  a  very  efficient  oennal  skeleton,  while  the  sbafta  aie  directed 

centrtpctatly  through  the  choanosnme.  In  the  genus  Discodirmia 
the  <liiict>triaenes  form  a  ctmtinuous  dermal  armour  of  siliceous 
plates.  When  anatriaeni-^  and  pr<jtriaene»  are  developed  their 
cladi  commonly  projcx  t  oiid  the  surface  of  the  sponge  and  rrnder 
it  more  or  less  strongK  hispid,  thus  formin)^  a  protection  from  the 
attacks  of  enemies.  The  shafts  of  tbe  tnaenea,  though  greatly 
reduced  in  Ditcodermia,  usually  become  very  much  hypicrtrophied 
and  may  be  groupctl  together  in  bundles,  often  associated  with 
oxeate  spicules.  These  spicult  s,  or  bundles  of  spicules,  nuw  form 
I  the  pritiri)i,il  part  of  thi-  ski  liKm,  and  itiasttiiuh  a.i  thej  radiate 
I  fmm  the  iiitenrT  towanls  the  -.urfaie  nf  the  -[jnnye  we  distinguish 
this  as  the  radiate  tjpe  of  skekrton.  1  he  skcicton  of  the  vast 
maiority  of  Tetntjmuoa  either  actually  radiate  in  structure  or 
denved  from  the  radiate  type  by  further  modification.  In  many 
Stdlettidae.  for  example  (fig.  31),  we  have  a  typical  radiate  skeleton 
in  which  a  larije  number  oTthe  ipiciilea  retain  the  primitive  tctrac- 
tinellid  form,  though  astiociated  with  oxeates.  while  in  Tetkya  tbe 
skeleton  is  arrangetl  in  a  similar  manner  but  only  monaxonid  spicules 
ate  prvscnt.    From  the  radiate  we  pass  to  the  reticulate  type  of 


(After  Mlnchln  «ik)  Tttniy     A.Br         Ijrkriiir'v  T"M\-t  on  7xt,>fy,  D  fraa 

Fig.  m. — Ex-olution  of  tbe  Pseudoi-eratose  Reticulate  type  of 

■   ■  ■"  ;  C,  CMmw: 


thre  type  ol  ihafetOH  nttaagBweiit  in  thw  iraap  wM_prob«bly  very 
.aimUar  to  that  iriuch  nc  itin  Sod  in  KMm  or  Outatptu,  brt 


Skeleton,  as  seen  in  A,  JlfMifro:  B, 
U,  Spuuts^  plut/era. 

SpicHtai:  JM>i  Spoocis;  «/«  Pliwwy 
&ominwi)«na. 
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•kclcton  whirh  ch.iraruriz.^  thr"  nxajoritv  of  the  5.><-al1«1  Monax- 
oiit-lliil.i.  I  .  is  (Ifrivti)  Ironi  thu  (iirm(-r  l>y  the  esiatilisliment 
o(  scconciar)-  spicule-bundlcs  roniiecun^  the  jirifiwr)'  or  raiiial 
bundles  toother,  and  the  transit- jn  is  utually  accompanied  by  loas 
of  the  cUdi  of  the  tria«nes  and  by  the  devetopment  of  a  massive 
iiiveuJar  form  on  the  part  of  the  entire  sponge.  An  intermediate 
condition  is  found  in  some  of  the  massive  <peclea  of  Telillo  («.;. 
T.  linirola).  in  which  the  spiculr-ljunHlcs  arc  very  well  tlcfincti 
ami  lorm  di.-linrt  primary  "  litiri-s  "  in  thi-  i...L'ni>r  uf  the  --iKin^i-, 

but  oo  distinct  secondary  or  connecting  fibres  are  yet  developed. 


iUi>'al  bodcty  of  Lwidoa.) 


FlG.  33.— Dendrftie,  Euceratow  SkekUm  of  DtadrOa  rotta. 

In  the  Sigmatomorui)«onc!1i<la.  derived  from  the  Tctillidac,  (ho 
rftirulato  typi'  of  slcolettjn  is  almost  univerital,  and  in  this  uruup 
an  cr.tiri  I;,  new  i-kiiR-nt  is  intr<j<Jucixi  into  the  ^-kclituii  with  the 
ilevHupment  of  a  hurny  "'  rementing  maleruil  U)»iii>iiiiJ  which 
unites  the  spicules  together  in  the  fibres.  At  first  »maU  in  quantity 
{Reniera,  fig.  32.  A),  the  spon^in  wmcnt  gradually  increases  in 
ptDoortion  to  die  spicules  until  in  many  Chalinitiae  (Ak.  32,  li,  C) 
anu  De$n%acidenulae  the  spicules  become  completely  embedded 
in  it,  and  the  fibres  may  lie  formed  chiefly  of  sponi^n,  with  only 
a  core  of  spicules.  Tin-  ri>mpU-le  enclosure  of  the  spicules  by 
spongin  at  a  very  early  stairr  cuts  off  their  food  supply  and  caunes 
arrest  of  <le\ elopnieru ,  I'inallv.  in  sonir  (  halininue  (fig.  X3.  D)  and 
Desmactdonidae  the  spicules  entirely  disappear  from  the  interior 
of  the  fibie,  and  if  at  the  same  time  they  happen  to  be  abflcnt  froa 
ibe  IntervenlnK  mesogloca  we  get  a  akocton  compn«ied  exclusively 
of  Inniy  matter  or  moosin,  to  which  the  term  pseudacmtase 
may  be  applied.  In  tne  mb-family  Btiyoninae  the  •skeleton  be> 
Opmca  mmiificfl  in  an  interesting  manner  by  the  ilevelopmcnt  of 
"CChiDatin^  "  spicules.  usu.ilK  a«  antl)u>tylM  or  aeani  hnt  \  lo.,!  \.  Ic- . 
whoee  bases  are  i:L-inentf<l  i.n  to  the  fibre  by  sponRin  '.vliiti-  thrir 
apices  pro)'-"  '  imo  ihr  MK  numiiini;  ><ift  tissues.  Thex-  mljilr-^s 
ser\'e  as  a  defence  aguinst  internal  parasites.  In  Anelas  these 
achinating  ■pkiile*  persist  after  the  spicules  have  entirely 
dMBpfMand  faiun  the  interior  of  the  ■traogly  developed  horny 
fibre.  In  the  Aiinrtlidae  all  the  ipiculca  in  the  fibres  are  typically 
mote  or  lem  «cKhiati«g  in  character  and  the  fibres  hecome  plume- 
like. 

Very  fretiuently  a  sppiial  <lcrmal  skeleton  is  dcve!c>fxil  in  the 
ectoaomc  altogether  diHtinct  from  that  furiiu-<J  bv  the  clatli  uf  the 
iriaencs  (when  these  are  present).  Thus  in  the  ('.ewiiidac  (fig.  23) 
tlw  thick  cortex  is  almost  filled  with  den«el>'  jucked  stcrrasters. 
la  nany  forms  there  is  a  dense  layer  of  small  radialK  arranged 
mowueins  at  the  surface  of  the  sjionge,  whojie  projeitinR  apices 
fam  an  efTuient  protection.  In  the  ii:ifiil,iti  (ornis  the  ei-|i><i<.>nie 
ieimially  a  thin  dermal  membrane  supixirtetl  In  a  reticulate  dermal 
skeleton  of  sliKhtlv  different  r-lriKiiire  trmn  thi'  "  rn.iiii  "  skeleton. 
Ill  e.iM-s  where  a  s(x.vi.il  st.dk  or  .1  n,  il  -t  .:ft  i'  develi  ■[■(■■i  we 
also  find  a  special  and  apprupruite  nkeleton  in  conitexion  there- 
witib 

In  the  Myeafltd  Lhhittida  afone  amongst  the  Tetraxonida  do 
we  find  the  spicules  (dcsmas)  united  togetner  by  silica  to  form  a 
cohenent  skeleton,  sometimes  uf  stony  hardness,  wry  different 
from  the  elastic,  flexible  ikdetoo  reeulung  from  the  dev«loproent 
of  s,x]ngin,andanaloKOMa  to  the  eomUtioa  oiet  with  in  the  Dictyo- 
nine  llexactinellids. 

The  mirriMclcrcs  usually  play  quite  a  subordinate  part  in  the 
formation  uf  the  skeleton,  being  scattered  irregularly  throughout 
the  meaogloea,  though  someiintcs  (GwdiOt  T^l^)  tne  asters  may 
fom  a  definite  cortical  layer. 

Buctfulosa. — !n  the  true  homy  sponges,  if  we  neglect  for  the 
moment  the  presence  of  foreign  bodie;*,  we  may  say  that  the  skeleton 
OOOMIU  from  the  first  exclusively  of  spongin,  secreted  (by  special 


5pf)nKoblasts)  in  ronrontric  layers  to  form  very  well  defined  fibres. 
In  the  most  priniiti\e  forms  (Aplysillidae  1  this  horny  skeleton  is 
dendritic  in  arrangement  (fig.  33),  coropixsed  of  fibres  which  rise 
vertically  upwards  from  the  base  of  the  sponge  (where  they  may 
be  expanded  to  form  a  homy  basal  cuticle  which  serves  for  attach- 
ment) and  ramify  towards  the  surface,  where  their  apicea  pHlh 
against  the  dermal  membrane  and  cause  it  to  protect  in  the  KMm 
I  of  "  conuli."  No  reticulation  i«i  formed  in  the  simpk-st  casc« 
i  Aplyitlla,  Dendrtlia),  but  in  Ufgjt.'f'pii  ..'.j.i  s<i  omi.its  i  oniHcling 
fibres  are  estahlishtsl  (in  relatiini,  doubtless,  to  the  int  re.ise  in  size 
and  iiiat.si\e  (i;rni  of  the  sjxjnxe.i.  and  the  skeleh  11  ilius  Minulate* 
the  pseudoceratos*'  reticulate  tyf>c  of  the  Si(;matomonaxone!li<la. 
In  /?Miaii"wfto  we  ha\-e,  in  addition  to  the  dendritic  skeleton,  iK>late<l 
"  sptculee  "  of  spongin  scattered  irregularly  through  the  mesugtuea 
The  preservce  of  these  spicules,  which  are  sometimes,  though  by  no 
mains  always,  hexactinellid  in  form,  has  given  rise  to  much  specu- 
lation as  to  the  i>oss.iblc  relationship  of  the  .■\nly5illi<Ue  to  the 
siliceous  llex.artinellida.  Until  we  know  more  alxjut  their  origin, 
however,  we  may  jx-rhaps  Ust  regard  ihrni  simpiv  a-.  detarhe<i 
portions  of  the  gener.il  skeleton  xireitii  by  isol.ited  i;roU(is  of 
s|)ongablasts.  The  genus  Megaiopastai  forms  a  natural  tranisition 
to  the  Spongeliidae^  m  wfaicfa  the  reticulation  of  the  homy  skeleum 
is  an  almost  constant  fcattue,  and  in  whidi  the  tendency  to  supple- 
ment or  replace  the  spongin  by  foreign  bodies  (sand,  broken  spicules « 
is  very  strongly  marked.  In  extreme  cases  the  skeletrin  is  composetl 
almout  exclusively  of  sand  (e.g.  Psammopemma),  and  the  whole 
spoR^i-  looks  like  a  mass  of  sand  stuck  together  by  a  minimum  of 
soft  tissues  and  spongin  cement.  Such  "  arenaceous  "  sponges 
also  occur  in  other  groups  {e.g.  DfimacuJonidae).  The  culminatmg 
point  in  the  development  of  the  true  horny  skeleton  is  found  in 
the  Spongiidac  (e.g.  Euspongia),  but  even  in  the  bath  sponge  (fig.  6) 
we  commonly  find  sanci  grains  or  other  foreign  matter  in  the  in- 
terior of  the  primary  fibres.  The  value  of  the  sponge  for  domestic 
purposes  depends  upon  the  si^iftne.ss  and  elasticity  of  the  fibcC'i  tfw 
doseaess  of  the  masnce.  ami  the  rehitive  absence  of  sand. 

There  are  two  prim  ir\  tis^iic-furni..  in  sponges,  the  flat  pavement 
epithelium  and  the  epithelium  composed  of  choanucytes  or  colUrcd 
cells.  The  former  ooven  the  whole  of  the  cMcniai  wrfaoe  of  the 
spongK-  and,  except  in  the  simpler  Cakam  Homoooda,  it  also 
hues  a  considerable  portion  of  the  caiuU -system.  The  latter  lines 
uracticallv  the  whole  of  the  primitiw  gastru  cavlty  in  the  Calcarea 
Ilom«K:oela.  but  in  all  higher  types  N'comeH  restricted  to  well- 
defined  "flagellated  chambers."  A  gelatinous  "  nie^i-^loea,"  which 
must  be  r.^garded  primarily  as  an  intercellular  subslanse.  ap[>i'ars 
between  the  primitive  outer  and  inner  layers  of  the  s]KMij;e-wall- 
This  contains  primitive  amoeboid  wandering  cells  (archaeocyles). 


Fk.  34.— Hfatobgy. 


1,  Pavement  epithelium  from  the  upper  surface  of  an  oscular 

diaphragm  of  Vosmiuropsts  wiiMini. 
J,  Chamber  diaphragm  of  Vermaeropsii  matera;  mui.i,  Mytjcytes; 

ex.op,  Kxhalant  aperture  of  flagellated  chamber. 
3,  4,  5.  Amocbocytes  of  Ltuatndra  phiUipensit  (the  one  shown 
in  S  ipprnni  to  be  feeding  by  means  of  pscudopodia  upon  the 
collaredoens  (c-c.)  of  a  flagellated  chamber). 
6,  Section  across  an  inhalant  canal  (tVc)  of  Uk  tytttuUtt,  showing 
an  ovum  Kov.)  sus}>ended  fRM  the  wtiU.  apparcatly  AwnitiaK 
fertilisation;  fp,  spicules. 
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which  give  ri^-  to  the  ova  and  spermatozoa,  and  alio  variou*  other 
odUt  Much  an-  now  generally  belisved  to  micmM  into  it  fnim  the 
primitive  pavement  epithdnmi  (dermal  efmnelium)  of  the  outer 

«uKar«,  such  as  acleroblasts,  various  connecti\'e  tisstw  eVtm«nt« 
and  i-ontractile  fibre*. 

Patrmfnl  Epilketium  (fig.  ,^4.1) — This  always  consists  of  a  single 
layer  of  polygonal  le".-,  v.hiLh  ^rc  usualK  flat  and  wry  r.ir»-ly 
{OscareUa)  pr<jvide<l  with  cilia  or  tiagella.  'I'hey  may  be  claiulular 
tad  amy  aecnrte  a  definite  cuticle  (m  ta  outiiy  bucentoeaO.  They 


nr  ate  be  highly  contractile. 

Pcf(W>'/^5.  — In  certain  Calcareous  sponges  (LeucosoUnia)  it  has 


(shdwii  Iby  A.  Minchini  (hat  the  primitive  iiih.ilam  jxircs 
(prosoiiNif-O  .ire  iormcf!  as  iK-rir>r,u ii>n-.  in  n-riain  iif  tin-  iwvcmcnt 
epithcliiim  cells,  whic  h  acqiiin.'  a  tubii!,ir  !<jr[ii  and  extend  •.hr,  hj.l'': 
tlic  mcsogloea  from  the  dermal  to  the  gastral  surface.  1  lie  uiiirr 
portion  oil  each  porocyte  (ormt  a  coWitlilB  iliaphragm  which 
(loubtleM  regulates  the  admiMion  of  water  to  the  gastnl  cavity. 
The  porocytcn  are  sornctimcs  consjiicuous  on  account  of  their  highly 
granular  ckaractcr. 

Scleroblasls. —W'c  may  tii.stingijish  three  kinds  of  scWroWasts, 
aix-ording  to  the  chemical  character  of  the  skeletal  material  which 
they  Bfcn-te;  these  are  eaJ<ot>last3,  tthcobtasti  and  tpontohlasts. 
The  calcoblasts  and  silicoblasts  (hg.  35,  h-n)  Uvm  their  inijlCCtilH 
IfHCules,  at  any  rate  in  the  first  instance,  as  intOMllluiw  (piftMpa 
 —  inU'cyiuytial)  lecietmu,  though  «t 


(MK$Adw«rfSdlM.) 

Fta.  J5.— Histology. 

a,  Collencytes  from  Thrnta  muruaUi 

b,  Chondrenchyme  (with  spicules)  from  CortUium  candelabrum. 

c,  Cystenchymc,  from  Patkymatitma  joknsiani. 

d,  Dcmnacyte,  from  Drapmattra  normani. 

e,  Myocytes  and  rollenr\'tO'<.  from  CiniKhyr.i  ,'ii;rfcale, 
/,  'l  lifjH  \te.  irom  Thrnfi:  murii.iM 

(i  Collared  cell  (choanoci,iei,  from  Sycon  raphanus, 

Silicoblasts  or  mother -<-ells.  in  whin  dUtciCat  ioillia of  I 
spicules  are  being  secreted. 


that  in  the  case  of  large  spicules  the  later  stages  in  growth  are  t 

plished  \jiy  the  activity  of  several  or  many  »i  li  rnMnH  in  OB  0|m  

The  spongoblasts  (fig.  7)  appear  to  co-operate  whli  one  aaoHwr  In 

the  formation  of  the  spongin  fibre  from  the  beginning.  They  are 
found  only  around  the  young,  growing  fibrcj,  where  tney  occur  in 
large  numlwrs,  forming  a  kind  of  sheath  of  somewhat  fia.sk -shaped 
ceiU,  i!ach  i>lace(l  at  n^ht  angles  to  the  surface  of  the  fibre  and  with 
the  nucleus  in  its  bruad  distal  end.  The  spongin  is  secieted  in 
concentric  lamellae  aad  to  obvioualy  iwwiHlwIir  n  oii(ia(  aad 
profaably  of  the  aame  netun  «a  the  cuticle  wUch  often  oeeun  oa 
the  surface  of  the  sponge. 

Connfcitit  lissue  I-'Jements. — The  following  arc  the  chief  forms 
as'^nnic*!  ^iv  (In-  nii-M>i;j.K,-<i  accfirdinp  to  the  nature  of  its  conm-<^i\-e- 
•i-^-ui.'  '1,1^  .ui'l  ir.'.ijr:  ollul.ir  sul>--.l.ini  e.  (a)  ColUmhyTne,  coniiisting 
of  a  diiir  geUiinuu^  matrix  with  branching  stellate  coiUiuytes  (fig. 
^5.  a)  embedded  in  it :  (b)  Sarceuckvm*,  in  which  the  qiuntitjr  of 
intercellular  matrix  is  greatly  reduced  and  the  conneaive-tiasueoeBe 
arc  closely  packed  together;  (r)  CysUnch^tne  (fip.  7,  CoU  ,  fig.  35,  <), 
consisting  of  closo-p.icked.  oval,  \'csicuLir  1  rlU  with  fluid  contents  and 
strands  1 .(  prut ii)ilaMn  radLiting  from  tlie  nucleus  to  the  pcriphefyj 
(til  Ch'/ni!''-'-.:  h;mr  i,Ug,  VS,  ''J,  siiniew liat  resembling  caniUfe  B 
texture  and  with  a  very  large  amount  of  intercellular  matrix. 

The  name  desmatyUs  has  been  given  to  renain  slender  connecxive- 
tieme  fibres  (fig.  }s.  d)  often unhed  in  >l<  n^-  buitdle*  or  layen,  whidi 
occur  especially  m  the  ectosome  of  many  Tctraxonida,  giving  rise 
to  a  fibrous  cortex  of  leathery  consistence. 

ContracliU  Fibres. — Muscular  fibres  or  myocyUs  (fig.  35,  e)  arc 
of  common  occurrence,  especially  in  relati<in  to  various  parts  of  the 
canal -sytftem,  the  diameter  of  which  appears  to  be  n^;ulated  by  their 
agency.  They  may  form  definite  qihinctcTB  around  tiK  vents 
or  in  other  places  (fig.  34,  3),  or  they  may  form  tomavaie  buids 
lying  in  the  fliKir  of  pore-tic-aring  grooves,  by  the  COntraHlott  of 
which  the  lips  of  the  gT(K>\e  are  doubiUss  approximated  and  the  in- 
current  stream  of  water  sliut  of!  [Eiperella  murrayi,  Xttuapongia 
patelliformis). 

Enaolheiial  Cells. — In  many  sponges  the  developing  embr>'os  are 
enclosed  in  definite  capsules  compo.<ied  of  flattened  polygonal  cells, 
the  whole  being  embedded  in  the  me«(^loea.  The  ongia  of  tlie 
endothelial  celUfonnins  the  capsules  is  doubtful.  Tbtr 
aid  in  the  nutfitioii  of  the  devHopiag  codwyo  (C4.  iai 
flabeUi/ormu). 

No  nervous  dcmeats,  nor  wnsory  cells  of  any  kind,  have  as  yet 
been  recognixed  with  any  degree  of  ccrtaintY  in  sponges,  in  spite 
of  various  heroic  attempts  to  demonstrate  their  existence. 

Collared  CeUs  or  Choanocyies  (fig.  35,  g). — These  are  quite  the  most 
characteristic  histological  elements  itvet  with  in  sponge?,  .\lthough 
exhibiting  various  minor  differencx-s  in  structure,  and  f,iill  more  as 
regards  size,  they  always  show  the  same  essential  feAlures.  Each 
consists  usually  of  an  oval  or  rounded  body  (frequently  appearing 
polygonal  from  the  pressure  of  its  fellows)  surmounted  by  a 
or  less  cylindrical  or  funnel-iiia|)ed  coUar,  wiiicb 
lon^,  whip-like  flageliani 
projecting  from  the  apex 
of  the  Cell.  The  collar  is 
a  filmy,  transparent  ex- 
tension of  the  cytoplasm 
(cell  -  protoplasm),  which 
can  be  completely  with- 
drawn. The  Aagellum  may 
also  l>e  withdrawn,  and  in 
prcsorscd  s)xciincns  nei- 
ther collar  nor  flagellum  is 
usually  visible.  The  oil 
is  usually  broadest  at  the 
base  and  narrowed  to  form 
a  neck  or  "  rolUim,"  be- 
neath the  collar.  The 
nucleus  may  be  situated 
either  at  the  base  or  at  n,%^ 

the  apw  of  dM  firiMxKly 
or  between  tfw  two.  The 

collar  itself  is  often  a  more  ,«  _ 
complicated  struaurethan  (Ato7.&i 
appeiirt.  at  first  sight  .    It  FlO.  36.— Collared  Cdla of  &»ai«f«i.l»id 
may  l>e  jitovi'leil  wuh  one  arctita 
ortwo  trans\'erse.  hoops,      Nucleus;  fi,  Fbgiilium;  c.  Collar. 
TtrpMiimmiy    flCRWiff  to 

stiffen  it  {AKminlaUala).  In  many  cases  the  colkn  of  adjacent 

choanorytes  ha\-c  been  ob«r\-ed  to  be  connected  by  a  definite 
membrane  which  stretches  from  one  to  the  other  at  the  level  of  their 
marpins  This  is  known  as  Solhis's  memhratif.  but  it  is  apparently 
mil  a  |xT:!i.ini  nt  Mrticture.  and  tlie  1  irrumstances  under  which  it 
apiiears  reuuirc  elucidation,  in  the  Hcxactincllida  the  form  of  the 
ooflared  cells  apftm  to  be  enmewhat  unusual  (fig.  36). 

Archaeocyles.—ThK  term  "  archaeoeytes  "  has  been  applied  to 
certain  undilTerentiated  amoeboid  cells  which  make  their  appeaxanoe 
at  an  extremely  early  stage  in  the  ontogeny,  and  some  ol  \  "  ' 
ner-irt  throughout  life,  with  little,  if  any,  nodificstioni  SS  the  ( 
Wf  'i.'C)  of  the  aiiult  s]H>ni;e.  v,  h:lc  Otkcn  f  *" 
enliated  into  ova  and  spermatozoa. 
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A  mofhocyUs.  — These  arc  amoeboul  cells  clo«.'ly  rcsemljlinfi  the 
leuc'xytes  or  whin-  bliHjil  cor|)U!«.l«-j(  i>(  higher  aniiiulis.  They 
ciinuiiunly  have  blunt,  lobo-ic  pscudopodia  and  the  cytopUsm  is 
Kcntrally  more  or  less  densely  charged  with  refractiw  K'^nul'^i'- 
They  ha\'c  the  t»>wiT  uf  wandering  from  place  to  place  through  the 
.W.  3-5)- 


Fio.  37. — Spemiatoioa. 

O-A,  Development  of  Spermatocoa  in  Sycm  ra^uams;  k.  Mature 
Spcnmtodoa;  J,  SfieniMiaU  in  MengloM  of  OteanU*  Malaria; 
k,  Mmture  Spermatoioao. 

dm  ClHs. — The  ova  (fig.  34.  6)  are  formed  from  atiHX-lH>> 
which  grow  to  a  large  size  and  linally  withdraw  ibeir 
^Opnfia  and  act^uitc  a  rounded  form.  Thejr  have  larae 
ei  with  a  very  distinct  nuclear  membrane  and  <»mmoaTy 
a  coiupictioas  nucleolus.  The  spennatozoa  (fiK-  37)  closdv 
reaemfale  thoae  of  higher  animals,  conMsting  each  uf  a  smi.il 
"  head,"  composed  chiefly  of  chromatin  material,  and  a  ilcndcr 
vihratile  "  tail  "  com|)<jse<l  of  cytoplasm.  In  this  case  the 
amoebocyte  gives  ri»e  to  .t  single  sjierm  mothi  r-ri'll  iMiorni.iti.- 
cyte)  sometimes  eru-|i)se<l  ia  one  or  two  com  .'in i.;  itlls.  The 
nucleus  of  the  s|XTmatocyte  undergoes  repeated  niitoas  and 
•  "  spcrm-ball  "  is  prodnoed  which  w  iiiumi  — UimU  fm  the 
covering  cell  or  in  a  spedal  cndothdfuM  iimllar  to  that  whieh 
■ilmMiada  the  Kgmenting  ovum.  The  germ-cells  occur  icat- 
led  thnwgh  tiw  mcsogloea  and  ate  not  aggregated  in  gonadi, 
that  we  cunot  tpeak  of  "  ovariee  "  and  "  leatet    at  in 


the  form  of  a  free-swimining  ciliated  lar^-a.  which,  .xfier  fixing  itsej/ 
to  sonic  object,  underK>x>s  .1  nu•u^nU)r|lh(lo^i^  and  then  ),;'''>*^  into 
the  ailult  form.  The  details  of  deveJupment  apjK'.ir  to  differ  widely 
in  different  species  and  variouft  interpreiatiuiiri  have  beca  pleoed 
upon  ■omewbat  limited  and  discrepant  ob&crvaliuru». 

One  of  the  beet-known  cases  is  that  of  the  calcareous  fenut  JJlKMV 
(6g.  38}.  The  fertilized  ova  develop  into  ciliated  larvae  withal  the 
parent  sponge,  enibcddiii  in  ihe  w.ills  of  the  radial  chambers,  in 
their  endothelial  capsules.  Ii.ich  divides  first  into  two,  then  into 
f  nir,  and  then  into  i  ik;lu  (.-qii.il  .uid  similar  blastomeres  liy  successive 
\l  :m  a  rlefts.  The  clnht-<  iliixi  ..ilanc  O't!-  ,1''.  *.  c ,)  has  1  he  form  of 
a  somewhat  flattened  cushion,  with  an  axial  cavity  which  is  the 
beginnmi  flf  the  Uactoooct  or  segmenution  cavity  .  .\  h<mzontal 
cleft  now  divides  each  blaatomere  into  a  somewhat  smaller  upper 
and  a  .sonii'wliat  larger  lowt^-  porttoo,  and  the  tixteen  Uastomerai 
arrange  tlu  nisi  Si-s  in  the  form  of  a  hallow  sphere  surrounding  the 
hlastocoi'.  IIk-  smaller  cells  multiply  raiiitlly  ami  become  col  umnar, 
while  still  n  ni.uiiinK  as  a  single  layer.  Each  one  presently  acquires 
a  (l.iK''  llum  1"  (  ilium  "1  at  iis  outer  end.  The  larRcr  cells  multiply 
mort-  -li  All  Ml.  1  ,iri- rli  .r.iLteriztsI  by  thi-ir  ciarsely  ^;r,innlar  apVH-ar- 
ancc.  Ihey  are  dcxtineij  to  give  rise  to  the  dermal  layer  and  its 
dcrivmiiv«e  (induding  ■tdneocytca  ?)  and  never  become  flaMilated.' 
The  Uealoephere  or  bfantuk  (fig.  is,  d,  e.)  is  now  comidete,  the 
MMtaceei  being  completely  surrounded  by  a  nngle  layer  of  cells 
difeicatiatcd,  however,  into  two  groups,  gastial  and  dermal.  The 
hige  gruula  (denntl)  ccUe  now  become  invaginated,  but  tbie 


RtproduOum. 

Reproduction  in  sponges  may  be  cfTcclcvI  in  one  of  thrt>i< 
ways:  (l)  The  first  is  by  vegetative  budding,  followc-d  by 
eepewtion  of  the  buds  ami  thus  differing  from  (he  ordinary 
budding  which  leads  merely  to  increase  in  the  size  of  the 
spongc-colonv'.  Th<s  process  has  been  obterved  in  many 
cases  (e.g.  Leucosolenia,  OscareOa,  Lopkoealyx,  AptysMa). 
(2)  The  second  way  is  by  the  formation  of  specializeii  repro- 
ducti\'c  bodies  known  as  fntMraler.  This  proccr.s  is  (icst 
known  in  the  fresh-water  sponges  (Spon{(illiniK>),  where  it  has 
been  developed  as  a  special  means  of  tiding  over  uiif.ivourable 
periocls  during  which  the  i>an'nt  sfvinge  is  li.iMe  to  Ih'  destroyed 
by  Cold  or  drought.  K.icli  girmmulf  mnsists  of  an  .iijxri>;aiiiin 
of  amoeboid  cells  (statocytcs)  densely  chiirged  with  nutrient 
gfMulce  and  enclosed  in  a  protective  homy  envelope  which 
nay  be  strengthened  by  a  la)-er  of  special  spicules.  The  ripe 
gemmule  ia  veiy  mfatnnt  to  advecae  con<litions  and  is  capable 
of  remaining  dormant  for  a  lengthened  period,  and  of  dcvelo|H 
ing  into  a  new  sponge  on  the  rftiim  of  favourable  conditions. 
In  temperate  ciiniati  s  thr  iji  mmules  remain  dormant  through- 
out the  inter  ami  <levelop  in  the  spring,  the  development 
iH'ing  very  similar  to  (hat  of  an  onlinarv'  fertlli/iil  ovum 
except  that  it  begins  at  the  "  morula  "  stage,  with  the 
aumeroua  alslocytea  leprcienting  the  blastomeres.  {3}  Tlic 
third  way  la  by  the  union  of  ova  and  qxrmatozoa  to  form 
neatef,  which  undergo  segmentation  and  develop  into  the 
aifillt  through  a  more  or  less  com|>lcx  scries  of  ontogenetic 
stages.  Previous  to  fertilization  the  ovum  undergoes  a  process 
of  maturation  accompanied  by  the  extrusion  of  twn  [xil.ir 
bodies,  as  in  higher  animals.  Vcr)-  little  is  known  about  the 
actual  process  of  fertilizatioit,  but  it  appears  probable  that 
this  is  effected  in  the  inhalant  canals  of  the  parent  sponge, 
where  the  ovn  have  been  aheervcd  Miapcnded  from  the  epithe- 
lial lining  of  the  CUnI  (e;^.  in  VU,  fig.  34.  6).  After  fertiliza- 
tion they  appear,  usually  at  any  mte,  to  miKrate  l  ii  k  into 
the  mewiKloca.  where  thoy  become  enrroondtHl  h\  imlorhclial  cap- 
sules anil  undergo  sc^Kme^t?tion.  In  Sldosp<mgiu  Jiat>f!!:f"rmi\  ihr 
Cells  of  the  c.ipsule  are  of  gi^j.mtic  .size  .ind  are  att.n  In  i  t  1  ilu 
superbcial  blastomeres  of  the  develofnng  cmbcyo  by  protoplasm  i< 
piwiM«i>  through  which,  no  doubt,  mitriment  ie  pwied  fran  the 
IMICnt  to  tte  embryo. 


(Aiuc  F.  E.  Sdulac) 

Fto.  38.— I 

0.  Ovum. 

h,  c,  limUryo  with  8  blastomeres 

(6,  top  \  iew,  c,  side  view). 
d,  Blastosphere  (blastula). 
«,  Larva  at  lime  of  escape  from 


1 
J' 


of  SycoK  ff^hflfiitfa 

Invagination    of  flaectlated 
cells. 

GastruU  attached  by  onl  feoBL 
V'oung     qioiige  (Otynthiie 


Top 


lo^Snr  of 


TheaiVMAtttionof  theovuMoppeantobeinall  

■ad  the  younf  ipoaie  unially  lenw  the  pemnt  in 


is  only  a  temfKirary  condition,  prnb.itilv  to  be  explained  as  the 
nii-chanira!  result  of  the  pressure  of  the  sp!ciile-s  of  the  parent  s[K)ngc. 
rill-  sij  uallixl  "  pscudogastrula  "  thus  formed  escapes  by  rupture 

'  .\ccording  to  E.  A.  Minchin,  the  first-formeil  uranutar  cells  are 
"  aithaeocytcs,"  which  migrate  into  the  interior  of  the  larva  while 
their  place  is  taken  by  granular  cells  fonaed  by  modification  of  the 
neighbouring  fiagdlatcd  cdla.  The  later-formed  granular  cells 
an  deetfaieirio  cm  flee  to  the  demul  layer  cf  the  a 
thgtutod  cdis  fbnn  the  gnatnllaycr. 


!  adult,  vdiile  the 
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of  the  parent  tissue*  into  a  radial  flagellated  chamber  and  paH-ses  to 
tin  •Mcrior  with  tha  outgaiuK  atnMii  of  muar.  The  invasinated 
dermal  odb  are  pushed  out  amin  and  tke  **  anphiblaatiila  swims 

a«°ay  (hg.  t8,  e).  (Prawibly  the  rranular  dermal  cells,  by  prolifera- 
tion, may  ii>rm  a  solid  tnasK  IrliK-king  up  the  blantocoel  completely, 
so  that  we  have  a  folid  cmbrvo.)  Tnc  larva  now  fixes  itself  l>v 
the  antcrio''  flagellated  pole  (which,  according;  to  Schulzc,  l.cconic5 
permanently  invaginated,  thus  givins  rise  to  a  true  gastrula,  fig. 
39>  /■  £)>  *M  the  aerntal  cells  spread  tMniadvea  out  over  the  gastral 
cells,  whfch  they  completely  cover.  The  Ibm)  larva  ("  pupa  ") 
consists  of  a  s/ilid  mass  of  i;astral  cells  enclosed  in  a  single  layer  of 
now  ll.iilcnc.l  (Icrni.il  nil-,  rre>,<>ii:ly  the  ^;.intral  civity  appears 
(or  riMpiM-ar.-^i  ii)  the  miilille,  aniun<l  whirh  the  k,M^tnil  c  ^ll-.  .irranse 
[hciii'-<_lvcs  ill  a  Miiele  kiyer.  The  young  sjxjngc  cli)rii;atc-  upwards, 
some  of  the  dermal  cdU  form  porocytcs  which  become  |XTlorated 
fay  prosopylcSf  otben  migrate  into  the  gelatinous  mesogloea  and 
mm  adaoblMta,  from  which  spiciileii  are  developed.  The  cells 
t/t  tihe  gastral  layer  acquire  collars  in  addition  ti>  their  ftagclla,  an 
OiCUlutn  is  formed  by  perforation  at  the  a|x'X.  ami  the  young  sponge 
begins  to  feed.  It  is  now  in  the  Olynihii^  mndiiion  (fig.  ,^8,  Ti) 
and  is  exactly  comiKiraMe  to  a  sini|)li-  Lruif  '.  Unia  individual. 
As  it  grows  older  radial  tlagcllatcd  chambers  arc  budded  out  around 
Che  oential  gastral  cavity  and  the  coUaied  oaUa  liiiiaR  the  lattar 
are  repboecT  by  pavement-epithcfinm  denved  fitnn  the  dermal 
layer. 

\n  interesting  account  of  the  development  of  Letuoioknn: 
{Clathrina)  blanca  has  been  given  l,y  l:^.  A.  .Nlinchin.  Segmentation 
i?i  regular  and  complete,  resulting  in  the  formation  of  a  hollow, 
cili^iled,  oval  blastula  iTik.  39.  .-I  1,  with  a  l.irv:i-  M.ist<K'i>el  and  a  wall 
composed  of  a  single  layer  of  columnar  tln^^cll  ited  cells  and  a  pair 
of  very  large  granular  cells  at  the  fs-j-icncr  jx^lc,  The  latter  are 
primitive  archaeocytes  rind  .irc  disiimd  to  x'^"  rin<-'  to  the  amoefio- 
cytes  and  germ-celU  of  the  ,i<liilt-  ri;o  liat;ellated  icIK  will  give 
nsc  to  all  the  other  cells  of  the  adult,  both  dermal  and  gastral. 
The  larv-a  becomes  frcc-swimming  in  this  condition.  Here  and 
there  indi  'idual  flagellated  cells  (destined  to  form  the  cells  of  the 
dermal  layer)  lo^e  tlieir  flagetta  a>id,  l«-< uming  ainocbi>i<l,  migrate 
into  the  blastocoel,  which  piescntly  iietomcs  completely  filletl  with 
WKh  cells.  The  lar\a  is  thus  converte<l  into  a  wlid  "  parcnchyniula." 
in  which  thearchaeocyte-s  reniain  unrhan|^e<l  in  their  ori>;inal  |)i>,-.itic)n 
at  the  posterior  extremity.  It  now  fixes  itself  and  (latten.s  out  uiion 
the  Bubatiatnni  in  the  pupal  condition.  During  the  metamorphosis 
which  now  ensues  the  majority  01  the  cells  of  the  inner  mass  (clermal 
calls}  {MM  out  to  the  oterior  sgMii  between  the  flageUatod  ccUa 


11' 


i.Mla  E.  ,\.  MiolIuo.  ) 

Fig.  J9. — Tyixrs  of  Sponge  Larvae  (scini-diagrammatic).  The  ciliated 
(gastral;  cdb  are  left  blank;  the  dermal  cells  are  shaded,  and  the  afdiaeocyteB 
fticgiraulited. 

A,  lArVB  of  Lctuosolenia  (Clalkrina)  hlanca. 
Bt  QH  Ltmo5oUn\ii  yCiithrinii)  rrtuuliim- 

C,  Young  Ur\'a  uf  Leucoiolenia  (or  p«cuducastrula  stage  of  Syam), 

D,  lAlettmor£MmMrfniie(ornemyhatmdlaTvmor^)iim 

E,  Lam  of  Otmrrflo. 

F,  Rwenchyinula  larva  of  a  siliceous  Mo— wwdlM  ( Jfjacflto). 


Igastrai  cells),  over  which  they  spread  themselves  in  the  iorm  of  a 
dermal  layer  of  Battened  epitheliuni.  Scune  of  the  dermal  o^la^ 
however,  remain  in  the  inner  mass  as  porocytcs;  the  primitive 

archaeocytes  have  divided  up  into  arooctmcytes ;  and  porocyte*. 
amoebocytcs  and  the  cells  of  the  gaslral  l.iyc-  are  all  crowded 
l'i^;e(her  in  the  iiitfrior  of  the  pup.i.  Vhr  pupa  now  elon^jiites 
scrticully.  .'V  gii'^tral  cavity  apncarv  r-  ■In'  interior.  The  rtll>  of 
the  gastral  Layer  arrange  thcmscK-cs  around  this  cavity  and  ciexelop 
their  collars  and  Bagella.  At  first,  however,  the  gastral  cavity  is 
lined  by  the  porocytes,  which  presently  separate  and  migrate  out- 
wards,' SclfToblasis  migrate  inwards  from  the  dermal  layer  SBd 
-«  rctc  !-pifulc.-.  An  oscnlum  and  prosopylea  WK  fomwa  M 
Syton  and  the  Olynthus  stai;c  is  rc.iif  he<l. 

rtie  developnifcl  of  .p  >mi.;c  -  in  i;enenil  apf^iears  to  Ihj  charactcri^'i! 
by  a  rvmarkiiblc  want  of  uniformity  in  the  arrani;cmcnt  of  the 
iliffcrcnt  kinds  of  cells  of  which  the  Ur\  i  i.t  (ompo  etl.  Two,  or 
posiiihly  thn>c,  primary  groups  of  cell-  .ir<-  nniverv.ill\  present ;  the 
ll.igellaletl  n  ils,  whir  h  will  give  rise  to  the  colLiK'tl  cells  of  the  adult, 
the  non-lla,;Lll.iri  ci  1  granular)  cells,  which  will  piv  e  rise  to  the  dermal 
byer  and  its  derivatives,  and  possilily  the  (jriniiiiM'  archaeocytes 
(perhaps  to  be  regariicd  .is  undifTeri-niiatiHl  lil.i-t<in  crc^).  It  may 
be  considered  a.s  doubtful,  however,  whether  the  primitive  archaeo- 
cytes can  in  all  cases  be  distinguished  from  the  primitive  dermal 
cells.  The  latter  arc  in  some  cases  laniphihlastuLi  type)  grouped 
at  the  fHi-ttrior  fwile  of  the  Lirva  (.SV<»n),  while  ill  other  ca!«« 
juirt-ni  hvtnuLi  ly|«-,  il;fy  may  pass  inwards  and  completely  fill  the 
intcnor,  blocking  up  the  blastocoel  and  perhaps  also  freely  projecting 
at  the  hinder  end  (fig.  39,  Ft.  At  the  tin.e  of  the  metamorphosis 
the  dermal  cdb  pass  to  the  oiit.side  ami  cume  to  completely  enclose 
the  gastiai  cells,  so  that  the  two  layers  acquire  their  proper  rdatiw 
positions.  The  sponge  larva  in  many  respects  closely  resembles 
the  Coelenteratc  "  planula."  with  its  cctotlertn  and  endoderm,  but 
it  isi  ver\  donl'tlul  leiu  far  ihi--  riiin|ikui un  is  valid,  and  in  the  pre-^-nf 
state  of  our  knowledge  it  is  perhap-^  better  to  avoid  the  use  ol  the 
terms  ectoderm  and  endodc.tn  in  dealing  with  the  sponges  altogether. 
The  idpii  naturally  sugge.Hts  itself  that  the  two  primary  layers  of 
the  Sponge comeptmd  to  thoi>e  of  the  Coelenteratc,  but  in  a  reveiaod 
liosition.  the  inner  layer  of  the  one  being  the  outer  layc:  of  the  othcTa 
.ifid  vice  versa,  and  this  idea  has  four.d  cx^irps^iion  IB  the  mme 
i.ranhozoa  which  has  U-cn  prnpii-.t-d  fur  ilu-  ^toup  by  YvM  DcliiBi 
but  which  has  not  met  urith  general  acceptance. 

Pi>iM)fy. 

CoMpMitifely  ihtle  la  Imewn  of  the  physiology  of  sponges.  The 
most  obvious  eqnesaioa  of  the  vital  activity  of  the 
oif^anism  is  the  stream  of  water  which  flows  in  through 
the  dermal  pores  or  ostia  and  out  through  the  vents  or 
oscula.  That  this  stream  is  maintained  by  the  itndulatory 
movements  of  the  flagcUa  of  the  collared  cells  there  can 
be  no  doubt,  but  the  fact  that  the  movements  of  the  flagella 
of  different  ."ells  are  not  co-ordinated,  so  that  they  do  not 
act  in  unison,  indicates  that  the  mechanical  problem 
invo!vc<l  is  not  so  simple  as  is  usually  supposed.  There 
can  1*  no  doubt  th.'it  tlic  incuining  stre.iin  Ijriri^;-.  with 
it  minute  food  •particles,  consisting  of  fragments  of  orEanic 
matter,  aKve  or  dead,  and  also  the  oxygen  required  for 
purposes  of  respintioa ;  while  the  outgoing  stream  rewcwM 
faecal  products  and  wa-ite  matter  (excretak  The  late  of 
flow  appears  to  be  regulated  by  the  openuff  and  doting 
of  the  pores  and  \Tnts,  or  of  intermediate  apertures  such 
as  the  apopvlcs  or  c.xhalcnt  o;H'nings  of  (he  fi.igetlate 
chambers.  This  opening  and  closing  may  Ije  effected  by 
tiM  acdwftjr  of  definite  muscular  sphincters  (fig.  3)  or, 
ta  tlw  cam  of  some  praaopyles,  by  the  contractihty  01  the 
porocytes  diemseK-cs. 

The  ii^estion  of  the  food  p-irticles  is  no  doubt  effected 
in  latM  measure  by  the  collan?fl  cells,  which  scorn  to  feed 
much  in  the  same  manner  as  independent  colliiri-d  tti<in.id% 
(Choanoflagellata).  It  seems  not  improbable  that  Sollas's 
membrane  may  be  a  lemporfir>'  structure  which  assists  in 
arresting  food  particles  as  they  pass  through  the  flagellate 
chambers.  There  is  reason  to  believe  also  that  amoebocyles 
(in  this  case  therefore  phagocytes)  may  rapture  minute 
organisms  on  their  *"ay  through  the  canal  s\-!tem,  and 
even  porocytes  arc  somciimc-s.  cre<Iite<l  v  ith  thi^  [Kivor. 
Digestion,  no  doubt,  is,  at  any  rate  chietly,  intracellular. 
The  aowabocytH  nnbaMy  acn*  not  aiily  to  iiMt  food 
themselves  but  also  to  receive  surplus  food  frota  the 
collanM  <-cns  and  distribute  it  tBRntgk  the 


(fig.  34..5)-    ,  .    .  ,  . 

ithing  definite  is  known  as  to  the  ftinclion  of  exerrtion. 


N 

bir!  Iirri. 
Collared 


as  in  the  ca'^'  of  nutrition,  it  seems  likely  that 
cells  and   amoebocvles  are  both  concerned. 


'The  position  of  the  porocytes  inside  the  collared  cells 
appears  at  first  sight  vcr>'  anomalous,  but  Minchin  ha.s 
shown  that  this  rtinilitii>n  is  aeiu.illy  repeated  in  the  adult 
sponge  every  time  the  gastral  cav-ity  is  obliterated  fay 
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Sponges,  aa  we  hare  akeady  wen  po—ii  no  ipecial  nervoua  aystem 

and  no  special  sen^-  <>r(:.in^  and  the  power  of  response  to  stimuti 
appear*  to  be  very  Im  uc^i  Many  *|>onges  probably  have  the  power 
of  contracting  as  a  whole,  whu  h  may  in  sonic  ca«.-5  Iw  (liic,  in  part  at 
any  rate,  to  tJic  pretence  ui  bands  of  muscular  fibres,  and  l->olla> 
obwfVM  that  in  rackymotisitM  irrilation  ol  the  oscular  niargin  is 
iavuWilir  tollowid  afiir  ft  ikan  iaiaml  by  a  slow  closure  of  the 
■aUncttr.  The  pMrar  of  miMrctiieul  In  adiut  sponges  is,  however, 
diiefly  confined  to  individual  cells  acting  indcpGnclently.  The  young 
larvae,  on  the  other  hand,  swim  vigorously  about  by  means  of  their 
cilia  or  tlagcila,  whoM  movcmcnta  must  obviously  be  co-ordinated  in 
order  to  ensure  the  pimiwa  of  tkw  cntiie  oifuuwi  in  iMnite 
directions. 

Tlwntrof grawthofipBiiiwappMntobeveiyfmpid.  AEMtUh 
•PmIm  of  ii^WMwfacHew  b  aUd  to  fonn  n  enat  UHMitag  n  foot 

in  diameter  in  so  short  a  period  aa  five  mootfa&  With  tUa  mfUity 
ttl  K'owth  must  be  associated  the  fact  that  maoy  tpongni  flMfine 
M  well  M  freab-water,  appear  to  be  annnnL 

DitlriiuHo*. 

The  vaat  majority  of  sponge*  are  marine,  only  a  single  suli-family, 
the  Spongillinae,  having  acquirv<i  the  habit  of  living  in  ftr-sh  water. 
The  spong^llinac  aru,  however,  very  widely  distributed,  being  found 
in  lakes  and  rivers  in  .ill  paas  ol  the  world.  Marine  sponges  (xeur 
everywhere,  from  low-uater  mark  to  the  greatest  depths,  but  cert.ain 
localities,  such  aa  the  Gulf  of  Manoar.  Tort  PhilUp  Md  Pbrt  Jackson, 
appear  to  be  much  richer  than  others  both  in  imnvidtiabanaapecica. 
The  Hexactincllida  arc  essentially  a  dccp-watcr  group  and  are  there- 
fore much  more  ran-Iy  met  with  than  (itlifr  forms.  The  Tciraxonida 
and  Euccratosii  alx;uiid  in  shiillow  am!  in  m<«ler;itely  deep  water, 
and  a  comparatively  small  numtx.'r  of  sjK-cies  ol  letraxotiida  un  ur 
at  great  depths,  (iotb  are  dominant  groups  at  the  ()rcscnt  day, 
rtmwented  by  very  bulge  number*  of  apeciea  and  individuala.  The 
Mynoapoupda  are  compnratively  rare  and  repreaented  by  very  few 
species.  The  Calcarca  arc  common  in  the  littoral  region,  especially 
in  sheltered  situations  amongst  rocks  and  ■seaweed. 

Most  f.iniiltes  ;ind  e'(':i  :.:f:;i'r.i  of  siKin^'t^s  enjoy  a  ve^^■  \v  iclc 
ge- r^Taphical  ran:^e.  ver\'  Tii.inv  l^nng  (:i>^rTin]*tlitan.  S]  .t  i,--  ,t.re 
usually  much  more  restricted  in  distribution,  but  even  here  there 
an aome  itotewonhy  wtiriona.and  (ntoie leaenrchea  will  probably 
show  that  many  ipecie*  fron  different  localities  which  are  at  present 
regarded  as  distinct  are  connected  by  intermediate  forms  living  in 
mtameiltate  situations. 

There  appears  to  tw  a  well-marked  relation  between  temperature 
and  the  power  of  s^Kjngin-secretion,  and  as  a  result  we  find  that 
sponges  with  a  really  well-dcvclo|je<I  homy  ekelcton  (whether 
EncenUoia  or  Pttudocfralo^)  arc  usually  only  met  with  in  com- 
pnndvely  nwm  waters.  This  fact  brings  about  a  *" 


The  dassificatinn  of  the  Phylum  PoflfeiB,  tin  chaiMCter*  of  which 
ha\'e  already  been  given,  is  as  followa>— 

Sub-phylum   and   Class   Calcarea. — Spongea  with  •  alceicton 

com]i<>x.i!  'if  raibon.ite  of  Vi-.ne,  ciiinnionly  in  the  {am  of  iiolatcd 
spicules  whose  itvv.i  usual  shuf)C  is  triradiatc. 

Order  I.  Ilonwcoela. — Calcarca  in  which  the  gastral  caWty 
and  it*  outgrowths  are  lined  throughout  by  collared  cells.  This 
order  t»  aoinetimes  divided  into  two  families,  Clathrinidae  and 
Leucosolcniidacbut  it  isdoubtful  if  thisdi>tinctiun  can  be  maintained, 
and  fiv  «>me  writers  only  a  sin.'lc  pcnus  iLrumuJfnia)  is  rri  fipnized. 

Ihiirr  2.  Heierocotla. — Calr.ire.i  in  which  the  fjntiifi.il  bninjf 
of  the  gastral  cnvity  is  partly  replaced  by  pavement  epii helium,  «i 
that  the  collared  cells  arc  confined  to  separate  tlag~llateil  <  liamlK-rs. 
This  crder  includes  the  living  families  Leucas<:i<lae.  Svcettidac, 
Crantidac,  Hetecopidae,  Ampnorisridac  and  Pharctroiiidac  (with 
only  two  living  representatives  but  numerous  fossil  forms).  The 
relationships  ol  the  anomaloua  AtUMCitr*  (fig.  23),  for  which  the 
famiU  AsttosclcrUae  has  been  pwpnud  by  J.  J.  LiaMr,  mwt  Itill 
be  rercardcd  as  problematical. 

Sub-phylua  Wca-CaJcam.— SpongBt  without  any  calcanous 

skeleton. 

daaiand  Order  MyxosroMciDA.— Sponges  with  no  skeleton:  whh 
ainnple  canal  system  and  usuall>  Large  tlagcllate  chambers.  (The 

abaenca of  skeleton  is  primitive  and  not  <Uie  lo  de>;enerali<m .1  This 
daas  is  sometime-  dividefJ  into  two  families — llalisart  id.sr,  with 
etengated,  sac-shaped  chambers,  and  Qscarellidac,  with  more  or  less 
aphmcal  chamber*. 

Class  Triaxonida  (xHbxactinbluda). — S^ionges  with  a 
•keieton  composed  of  siliceous  spicules,  cither  isolated  or  cemented 
together  by  silici.  and  cither  triaxonid  and  hcx.vtincllid  in  form 
or  derivable  from  the  triaxoniil  nnd  hc\.i<-'inelli.l  tv[»-.  The  catuil 
system  is  simple  and  the  flagellated  <  hamber^  arc  large  and  sac- 
aiiaped,  and  more  or  le^is  radially  arrangctt  in  a  network  01  trabecular 
tiJBue.  Spongin  i»  nev  er  formed. 

(Mer  I.  AmphidiiMphoTO. — Triaitonida  with  characteristic 
amphidisc  spictilw»  bwt  no  ImMtaWi  and  with  a  root-tuft  of 
anchoring  spiculM.  The  famUlf  HyilMicaHtkiae.  including  the 
well-known  glantnie  rpOHn  of  dw  gmia  ByatmmM,  is  the  otily 
Eaanly  woogiiwd  in  this  «dnr. 


Oritr  ».  BmrntUMpkaMz—Tikmldt  w%a*e  most  characteristic 

fiiculcs  are  faexaaten.   To  this  mder  belong  the  living;  families 
uplertellidac,  Aacofieiwatidae.  RmscUidae,  Kurclidac,  .Mchttionidaei 
iiio|Kjrid.ie.  Treiodictyidae  and  Macandrospongidaet  and  a 
nuiii'ier  of  extinct  families  such  as  the  IVntricWt/ldbf  W  flOIBIIMHlly 
met  with  in  the  Jurassic  and  Cretaceous  rock*. 

Class  Tbtkaxomim.— Sooagaa  with  a  skeleton  oompoaed  of 
siliceous  spictiies,  either  iaouted  or  emiaBtad  uyetlier  (by  ttUca 
or  by  spongin),  and  either  tetnuioaid  and  tetractiacilid  in  form  or 
derivable  frinn  the  tetraitonid  and  letraaindlid  type.  The  canal 
syxtem  is  usually  complex,  with  small,  more  or  less  spherical 
llagell.>le<.l  elianilK.-rs. 

Grade  TEiRACiiN'Ei.UDA. — Tctraxonida  in  which  aoroej  at  any 
n.t«f  of  tha  nwBHclcrea  ntaiii  tlw  piimitive  tctiaetinelfad  font. 
No  deemaa  are  developed. 

Order  t.  Hom«KUrophora. — ^Tetractindlida  in  which 
and  mcgasclcrcs  arc  not  yet  sharply  differentiated  from  ( 
and  no  triacncs  arc  de\el,i,rH'd.     I  ne  canal  system  is  comparatively 
.simple,     llii^  oi,!i.'  the  fiiiiiil\  Plakinidac  (see  Plakina, 

ante)  which  forms  ilie  start ing-|xjint  of  the  evolution  of  the  claaa. 

Ordtr  a.  Atlnpkora. — Tctractincllida  with  triaenca  Md  with 
astrose  microsclcres.  without  sigmata.  This  order  iadudca  the 
families  Pachastrellid.to.  Thencid-K-,  Siellett idae,  (ieodiitlae. 

(hdfr  J.  SttimitlKphiirii. — Te!t,ii  tinellida  with  triacncs,  with 
aigmata  for  microscleres  fwhcn  |srcK.nt;.  without  asters.  This  order 
includes  the  families  Tetillidae  and  Samidac. 

Grade  order)  Lithistida. —  letraxonuk  in  which  the  mega- 
aclervs  fonn  dcsinas,  typically  united  with  each  other  by  siliceous 
cement  (o  form  a  continuous  McHeton,  often  of  stony  hardness.  This 
group  inr'od-s  Ujth  tctractin<-llid  and  monaxoncllid  forms  and 
m.iy  |>.s-ilily  lie  of  polyph\!etir  i>rinitt.  The  l.ilhislida  Liear  (he 
same  n-lation  to  the  other  1  elr.ixoiiiila  iliiit  the  dictyoninc  Hexac- 
tincllids  l>ear  lo  the  Ks.s;K-iiVe  forms,  l  u;  in  the  present  state  of  our 
knowledge  it  is  liaullv  (jos-^iblc  to  trace  the  natural  affinities  of  the 
numerous  tncmbcrB  of  the  group,  many  of  which  are  only  known  IS 
the  fossil  state.  The  following  are  liie  principal  famila-a:  TetrB» 
ladid,>e,  I)e»manlhii!,ie,  (■orallistidae.  Pleromidae,  Neopeltidae, 
ScleritwJermidae,  Clailo|  ■ekid.ie,  .\zoricid.ac.  .■\nomcx  ladidac. 

(ira<le  Mo.sa.xonellii>.\.- -Tctraxonida  in  which  th<  primitive 
tetraxonid  and  letractinellid  conditi<in  of  the  meg.is*  teres  lia^  l.een 
entirelv  lost  through  suppression  ol  tome  of  the  spicule  rays,  so  that 
none  but  monaxonellia  mcgaadetes  nmain.  No  desmas  an 
developed.  Owin^  to  the  extreme  nduction  or  modification  of  the 
skeleton,  leading  :n  man^  caaee  to  ooovergence,  the  clatiilicatioa 
of  this  group  is  cxttaoidiaaiily  iliflKulcaaa  tiwgnnipleabvioiMly 

not  monophyletic. 

Order  1.  A  slror/umaxomUida, — Monaxoncllida  in  which  the 
mirrosrli-re,  when  present,  is  some  form  of  a.sier.  The  members 
of  this  oriler  arc  to  lie  regarded  as  descended  from  astcr-bcaring 
tetrTictinellid  :«nc<-»lors. 

Families — I'liijiolasiiiae,  Tethyidac.  Spirastrcllidac  (including 
Pbro'-]K;r,^'iiilae,l.  t'li'midac  (the  Ujrin^  --p/nges).  Suberilidae, 
Chondr  >sM<l.u'.  (In  Ckondrosui  the  skeleton  is  entirely  suppresml, 
»)  that  it  simulates  the  Myxoffiongtda.) 

Ordfr  2.  Sitmatomtmaxondliia. — Monaxoncllida  in  whfch  the 
t>'pical  microsdcrcs  are  sign,ata,  or  other  diactinal  forma.  Normal 
astro.«e  niicrosclcres  arc  aWnt  (though  secomlary  pAeudaxier^  are 
occa.iionally  present^.  The  niendx-rs  of  ihi.s  order  are  to  be  rvgaided 
as  descended  from  sigma  l>earin(j  tetractincllid  ancestors. 

Families. — Haptoscleridae  (chief  sub-families:  Gcltiinae,  Renierina 
Chalininae.  Sj>onK>llin.te),  Desmacidonidae  (cfatcf  wib'tenulica: 
Espcrcllinac,  hctyoninac),  Axinellidae. 

Class  and  Order  EccKRATOSA. — Non-calcaicout  apooKca  without 
siliceous  spicules,  but  with  a  skeleton  composed  M  horay  filncs 
developed  inde|>ondpnlly.  I'.r.  not  in  relation  to  any  pre-existing 
spicniar  skeleton.  The  skeleton  is  often  supplcmente<l,  or  even 
largely  rcplared.  by  forcipn  bfxlies.  This  group  includes  the  bath- 
spongin  and  their  v  lcv'  1.1:111.11  11-  relations. 

Families. — .\plysiIUdae,  Sp  uigeliidae.  Spongiidae. 

(Tbere  are  two  groups  of  palaeozoic  foaail  siliceoui  sponces 

which  apparently  do  not  fit  isto  the  ab«ve  tyctem, 

viz.  the  Octaciinellida 
aitd  HetcrsctineUida  of 
G.  J.  Hinde.  The  fonncr, 
represented  by  the  gcnot 
Astratosponpa,  have  «e- 
tactiiial  megasclerea.  The 
hitter,  represented  by  the 
genera  Tlirlu^slrrrJIa  and 
Asleractiiullu,  have  imjU- 
axon  inepasclercs  with  an 
indefinite  number  of  rays. 
These  may  indicate  the 
former  eintaice  of  two  diatinct 


(AIM  a  J. 

Fie.  40,1^.  octactiaa  and  B,  \mm 
tiiMnpiralaaaf  ^ilwiew!^«m*«. 

of  siliceous 
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fc,  to  fur  u  we  know,  totally  unrepreMnted  at  tbe 
A  S 


FM.  41.— Sfiiculcs  of  Hetenctniellids. 
il,Ty]ifcalpal]nctliK.B,Rr>^nt>  like  fono.  C,  !>,£;  Nsil-liio forms. 

Phylofifny. 

The  most  recent  vic»'^  as  to  thr  i-vuiiiii-.in  aii'l  intcr-riLitinn-hifis 
ol  the  principal  group*  of  sponges  ut>[>ve  I'luiiMrratod  may  be  cunvtni- 

cnilv  cxpmacd  by  th«  accompanying 
phylaeeiictk  tree  ^fig.  43).  Starting 
Kith  the  bypothetial  Protolynthus 
tha  aaoeatnl  form  of  the  entire 
ntmpi  we  sec  how  two  (livi-rKenI 
UneXK descent  arc  very  early  ci.tab- 
lulied  according  to  whether  or  not 
a  calcareous  s)u^letun  \»  (leveli>pe<l. 
Tbe  Calcarea  arc  at  first  »irnple 
dynthus  forms,  Homooodai  diner- 
Ingonlyfrom  the  Protolyiithtisinthc 

frcscnte  of  the  i  ir<'<iii<  <i(iii  uleN. 
rom  thc-A'  art-  'Ivrucil,  I'V  tli'.-  jiro- 
ccs«  of  budding,  on  the  one  hand 
reticulate  forms  (CteMn'jui)  and  on 
tbe  other  radiate  forms  (e.j.  Lcuco- 
soUnia  tripodifera),  and  some  of  the 
tatter  (now  prohalily  extim  t)  form 
the  starting  (loint  fur  the  evolution 
of  the  Calcarca  Hctcrocoeb.  begin- 
ning with  simple  Syconoid  forms 
aii<rendingwithconij>lox  Leuronoid^. 
in  which  the  original  priKcss  of 
■mpla  budding  li.t  -.  been  followed  up 
by  etaboratt  un^litteations  of  both 
>keU'ton  and  i.iii.il  ^NMi-m. 

Turning  to  the  other  main  line  i>l 
descent  we  hnd  at  oncca  conspii  uiiu.'< 
gap  between  the  Protolynthus  and 
the  sinuilest  known  non<akarcuus 
sponge;  though  the  analogy  of  the  Calcarca  makes  it  easy  to 
understand  how  the  almost  Syconoid  canal  system  of  the  simplest 
MexaeiinelliiU.  or  the  primitive  Khagon  type  of  oilier  groups,  may 
have  l>c<.n  <lerived  from  the  Protolynthus  anee-tor  in  the  hr'-t 
in-itam  e  by  simple  budding.  This  line  of  descent  may  be  regarded  as 
continue<l  Mraight  on  into  the  existing  Myxospongitla.  with  increase 
in  the  complexity  uf  the  canal  system,  due  to  folding  of  the  chamber- 
bearing  layer  and  the  accom|iiinying  development  of  inhalcnt 
andexhalent  canal  systems,  but  without  the  development  of  any 
skeleton.  The  Triaxonida  ami  liureratt>s.i  would  seem  to  have 
branched  olT  iiiil<  [«  ticlt  111 K  .it  .1  very  i.i:ly  -.i.i^r  fmnj  iln  \Ivxo- 
spon^e  line,  before  the  llaj;ellatcxl  chambers  had  sulTered  that  reduc- 
tion in  size  which  occurs  in  some  existing  Myxospong'da  and  in  all 
Tetraxonida.  In  the  Triaxonid  line  of  descent  the  evolution  of  the 
siliceous  skeleton  of  primitively  hexactincllid  spicules  is  the  leading 
feature,  the  canal  system  prcservinfj  remarkable  uniformity  through- 
out the  ^roup.  In  the  Tetr.ixonida  also  the  nkeleton  playeij 
the  princiinl  part  in  the  evolution  of  existing  spivies.  but  the  eanal 
system  tfio  has  undergone  great  modifications.  The  primitive  ii  trax- 
tinldj  tetnirtinelUd  siPiccous  spicules  must  have  arisen  quite  indcpen- 
deatly,  their  fundamental  form  lieing  totally  different  from  that  of 
the  triaxonid^  hexactinellid  ty[x-.  The  apiKaranee  of  differentiated 
luiciuaclcres  in  this  group  introduced  new  txissibiUties  of  variation, 
of  whidi  full  advantage  has  been  taken,  and  we  are  confronted  with 
iaterefdag  evdmooMy  leriee,  tcnuinting  ia 


Fig.  42.— Phylogcnctic  Tree, 
showing  the  supposeeiri  l.ii  ii  n- 
sbips  of  the  principal  groups 
'  >  one  UMtner. 


remarkable  and  at  present  inexplicable  spicule  forms  (fw.  30).  !■ 
many  of  the  more  ad\  am  ed  l  etraxonida.  especially  in  theChanninae, 
ilie  (lev rlupiiK  111  I  I  -jMii'.jjiii  eement  alM>  appears  a»  a  new  factor  in 
the  process  of  evolution.  At  first  serving  merely  to  glue  the  mcga- 
•clema  tagether  into  a  continuous  framework,  it  ultimately,  in  name 
CKtreme  caaea,  completely  replace*  the  siliceout  skeleton  and  grivea 
rise  to  a  purely  "  horny  "  .'skeleton  in  which  all  traces  of  spicule* 
have  been  lost  by  de-generation.  Thus  wc  arrive  at  a  "  Pseudo- 
cenitose  "condition  i.hg.  32,  D)  which  must  be  rarnfully  distinRuished 
from  the  eon<lition  ol  the  Kurerati»t,  which  have  apjiarently 
branched  off  quite  independently  from  Myxosponge  ancestors. 
\i:v:  vc  have  another  typical  example  of  that  plwameiwii  of 
.  i:Lkt:gence"  which  has  rendered  the  claarificstioa  of  apon^ 
1*0  very  difficult.  In  the  Kuceratotie  line  of  descent  wc  start  with 
forms  [AplystUa)  with  large  sac-shaped  chambers  and  altogether 
primitive  canal  system,  accompanied  by  an  arborescent  horny 
skeleton  (fig.  33)  of  an  entirely  different  r\|K-  from  that  ol  the 
|i«eudoceratose  Tetraxonida.  From  this  we  can  tr?ce  the  evolution 
gradually  thrpttgh  the  Spongdiidae  to  the  Sfxmgiidae,  the  alteleton 
becoming  icticiuite  and  the  canal  system  gradually  nKxe  complex 
with  accompanying  reduction  in  size  of  the  chambers.  The  bath 
Hwnge  perhaps  reprex-nts  the  culminating  point  in  this  direction. 
Thus  it  ap()ears  that  both  the  homy  ty[>e  of  skeleton  and  the  siliceous 
spicuLir  tvpc  have  been  twice  indepenilently  produced  in  the  1  miUi- 
tion  of  the  Non-calcarea.  An  anall^>;ous  case  of  convcrsence  is 
seen  in  tbe  union  of  originally  separate  spicules  into  a  coherent 
skeleton  by  means  of  cement  m  the  same  cnemical  compoaition  •> 
themselves.  Thia  ha*  uhea  place  indepeadcntly  in  the  Cafearea 
(Pfirosioma).  the  Dictyonhic  HexactinelHda  aad  the  Uthiatld 
Tetraxonida. 

Affinitici  oj  the  Porifcra. 
Three  main  views  have  been  put  forward  with  regard  to  the 
position  of  the  Sponge*  in  tbe  animal  kingdom:  (i)  that  they  are 
colonics  of  Piotoaoa;  (a)  that  tbcy  fom  a  nibdivition  of  tha 
Coeleatentta;  (3)  that  thqr  aw  not  PntMoa  but  have  odgiintad 
from  f^rotonoon  anocatora  ifinte  indqwudently  fram  other 
Nfctazoa  (Enteroaoa).  The  first  of  these  views,  associated 
es|>ccially  with  the  names  of  James  Clark  and  SaviUc  Kent,  is 
supported  by  the  rehitive  iru leper.i len<  e  uf  the  constituent  cells 
in  the  sponge-body  and  by  the  oMraordinary  resemblance  of  the 
collared  cells  to  the  rhoanotlapcllalc  or  collared  Monads.  It  is 
also  supporleil  by  the  existence  of  a  remarkable  cohu.ial  form  of 
Choaiiollagellala  \  Pr:!iiri\sp:ii!t;a)  in  whith  the  lol^.ireiJ  ^^lIl.■llls. 
are  partially  emlxdded  in  the  surface  of  a  gelatinous  matrix,  in 
the  interior  of  which  amoeboid  cells  arc  found.  E.  A.  Minchin 
has  shown  that  even  in  the  adult  LauosoUnia  (Clathrina)  the 
collared  cells  and  porocytes  have  tbe  power  of  changing  their 
relative  positionSi  while  migration  of  dermal  and  gastral  celb 
and  oonacquent  imcnionof  the  layers  appears  to  be  a  crwmnoB 
featun  of  the  iponge  larva  at  the  time  of  BfelamoriilMMia. 
These  facts  are  certaiidy  suggestive  of  Protoaoon  ookmieB  rather 
than  of  Nfetazoa.  On  the  other  hand  it  mutt  not  be  forj^oiien 
that  migratory  amoebocytes  {leuatcyUs)  occur  In  probably 
.all  groups  of  Mcttuoa,  while  the  degree  of  integration  and  the 
amount  of  histolofd^al  differentiation  in  Sponges  arc  far  KTeal<  r 
than  in  any  other  rrolozoon  eoloijies  known  lo  -as  It  has  been 
argued  that  the  proi  e^-s  of  sc.vua'  reiiruduilioii  by  tiieaiis  of  o\  a 
and  spermatozoa  is  t.Ual  10  iht  I'rutoioon-colony  theory,  but 
this  argument  is  completely  disjKised  of  by  the  <!iscover\'  of 
S[)ermato2oa  and  ova  in  the  uiiiiellular  Sfwrozoa.  On  the  o'.hir 
hand  the  occurrence  of  collared  cell:,  has  been  heht  to  di5iinguii>h 
the  Sponges  from  all  other  Metazoa.  and  this  argument  has  also 
been  answered  by  the  discovery  of  collared  cells  in  the  larva  of 
EehiniKyamus  (an  Ecijinoderm)  by  !l.  Theel.  It  would,  in  short . 
be  difficult  to  fnune  a  definition  of  the  Protoaoa  which  should 
absolutely  eachide  the  SponBei,  while  at  tbe  aine  tiaa  our  oou- 
ccption  of  the  aat«i«  «f  FMoaoa  will  have  to  he  pnfontidljr 
modified  if  we  are  to  admit  tbe  Sponges  within  the  Knits  of 
that  group. 

The  second  view,  that  the  Sponges  constitute  a  subdiviBMl 

of  the  Coelenterata,  is  niaii.taineii  b>  some  vcr^-  eminent  con- 
tinental authors  such  as  Krnst  llaeekel  and  F.  E.  Schul2e. 
This  view  is  supported  by  the  structure  of  the  Olyiuhus  type, 
wliieh.  as  we  have  seen,  forms  the  slarting-l>oiiiI  of  Sponge 
evolution.  Tl-.e  dermal  layer  of  tiie  Olynthus  i-.  ni'ardeii  :is 
ectoderm,  the  gastral  layer  as  cndoderm  and  the  mesogioea 
with  fta  GODtaiBed  cdb  as  ncMdenn,  noi«  bighljr  dcwelo|icd 
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tluui  in  mo§t  Coelentcnites.  It  is  also  supported  by  a  constdcr- 

tUe  amount  0:  .-liirci-vncpA  in  the  (.Mrly  stages  ol  (lcvcl<j|)mci-.t, 
up  to  the  formation  of  the  uiiiiittxl  Lirva.  ALCordin(^  to  liiii 
view  the  Ulynthus,  or  at  any  rate  the  imaginary  "  }'r^'!'Jiynlhui  " 
bonly  a  slightly  moditied  gastrula,  and  the  S[■Klll^;t■^  arc  there- 
fore EntcruzDa  without  any  cih^Ioih.  nr  .ii  utru-r  '.vorils  Cix:!im- 
terata.  The  extraordinary  histological  differences  tictwocn  the 
Sponges  and  other  Codcnterates  (Cnidaria),  oombised  with  the 
highly  characteristic  canal  system  and  the  abaeooo  ol  twrtacfes, 
UK,  however,  alone  sufficient  to  throw  grave  doobtt  upon  the 
pnlMtbili^  of  a  doie  nUtionahip  bntwwn  thp  tW9  PBiiP*i 
thoe  dottbto  u*  gmtly  rtrMnllHMd  iqr  noeat  — Iwyohigicai 
Kaeucfaest  which  tend  to  ibow  that  the  to-aOed  Mtodenn  aad 
•ododena  newt  hemolafloiis  in  tlto  two  onet. 

There  remains  the  third  view,  b  accordance  with  which  the 
Sponges  arc  multicellular  animals  which  have  originated  quite 
iniieiK-ndently  from  Choanotlagdlatc  Proto/^m  ancestors,  and 
this  is  the  view  which  at  present  seems  to  have  most  in  its 
favour.  It  is  especially  associated  with  the  name  of  W.  J. 
SoUas,  who  invented  the  term  "  Parazoa  "  for  the  group.  In 
support  of  this  view  :t  niay  b>-  f>i;>i;Ui-.  1  oa'.  thai  the  tendency  to 
form  hollow,  spherical  colonics,  resembling  the  blastosphcre 
stage  in  the  development  of  Enterozoa,  is  met  with  in  very 
distinct  groups  of  ProtooM  (e.g.  Vohox,  Spkaerotoum).  This 
form  of  colony  i>  obviowly  polyphyietic  in  origin.  The  fact 
that  thesegmmtatiaBof  the  ovmnlBAdttptuchafooainboth 
Sponges  and  Enttaona  !•  dimlDR  Iv  m  mmia  tmaSmin 
•vidnce  that  Sponges  and  EntwMO  tiiw>w  «lihitiwl  tern,  the 
tano  ProtoBoon  group.  While,  as  has  been  lepeate^  poiMed 
oat,  the  universal  and  characteristic  coUaied  cells  of  sponges 
point  emphatically  to  a  CboanoflageUate  ancestry,  it  is  impos- 
sible, in  the  present  state  of  our  knowlfiiRe,  tr.  inriic.Uc  the  par 
ticular  Protozoon  group  which  has  given  ongin  to  the  Entcrozoji. 
We  m.TV  then  consider  the  Mctazoa,  or  many-ccUcd  animals,  as 
a  poh j>hvlitic,  or  at  any  rate  diphyletic  group,  including  two 
perfectly  (ii-itinrf  liric^  of  drsccut  from  the  antestral  Protozoa, 
the  Spunge-line  on  the  one  hand,  which  leads  to  nothing  higher 
than  Sponges,  which  retain  in  many  respects  the  characters  of 
Frotosoa,  and  the  £nterozoon  line  on  the  Other,  which  leads 
thnui^  the  deknterata  to  the  CocWmmU  and  K  on  to  the 
UgiMat  diviaiona  of  the  animal  kingdom. 

Ecotumia, 

AH  the  both  sponges  bdoog  to  the  two  genera  Euspongia, 
Bronn,  and  Hippospongia,  Schuke,  subdivisions  of  the  old  genus 
Spongia,  auctorum,  distinguished  from  one  another  by  the  fact 

that  in  H ippoi.pon^ia  the  body  of  the  sponge  is  traversed  by 
wide  raniityir.g  canals  or  vestibules,  in  addition  to  the  pro|x.'r 
canal  ^vsti-m  of  the  sponge.  Species  of  these  two  genera  occur 
in  many  parts  of  the  world,  probably  wherever  the  temperature 
of  the  sea-water  is  suttirienlly  high  and  the  iv-pth  and  bottom 
suitable.  It  is  only  in  a  few  localities,  however,  that  they  occur 
in  suffiirient  numbers  and  of  sufficiently  good  quality  to  render 
a  sponge  fishery  practicable.  The  sponges  of  commerce  arc 
obtaincci  chiefly  from  the  Mediterranean,  the  coast  of  Florida 
and  the  Bahama  Islands.  From  the  Meditenanean  thiee  dis- 
tinct species  an  obtabied— (i)  Empongitt  ^kMb,  which 
iaclades  the  "  line  sponges,"  with  two  cUaf  vatietics,  mcOitsima 
(the  Lovaatiae  sponges,  very  soft  and  often  cup-shaped),  and 
odraoljca;  (3)  Euspongia  timocea,  including  the  "  hard "  or 
Zinooca  sponges;  (3)  Hippospongia  ofuifui.  the  "  common  "  or 
"  horse  "  spon^L- 

Of  the  Florida  si)ongc-s  five  principal  kinds  arc  recognized 
by  the  dealers — (i)  the  sheep's  wool  sponge  (Hippo^spt^n^iii 
goss y pine) --this  appears  to  be  by  far  the  most  abund.^nt  in  the 
market  and  also  the  nii>:l  wduable;  (2)  the  yellow  sponge 
(Euspongia  agaricina),  resemblinp  the  Zimocca  sponge  of  the 
Mediterranean;  (3)  the  grass  sponges  (including  both  Hippa- 
tpongia  graminea  and  H.  Ctrtbri^omis)',  (4)  the  velvet  sponge 
Hippospongia  maeandrim^tmlH,  wUch  fa  not  so  common  as 
the  otheis;  ($)  the  gkm  qwngo  (Aif^Miigjs  ktbul^tm),  which 
la  the  kaat  vitaabk.  In  the  year  1900  the  Horida  apooie 


fisheries  yielded  418,125  lb  of  sponges,  valued  at  $567,685. 
i  he  (Bahama  Mgootf*  oppear  to  be  veix  similar  to  tboao  of 

I'luriJa. 

Bath  sponges  occur  in  comparaiively  shallow  water  and  are 
obtained  by  diving,  by  dredging,  or  by  means  of  a  trident  or 
long-handk-d  fork.  The  preparation  of  the  sponges  for  the 
market  is  extremely  simple.  The  slimy  soft  tissues  very  soon 
begin  to  decay  and  run  off  when  they  are  removed  from  the 
water;  after  this  has  gone  on  for  some  time  the  sponges  are 
washed  and  beaten  until  the  skeleton  is  clean,  they  are  then 
t  hr<-adcd  on  String  and  dried.  They  an  frequently  "  loaded  " 
with  foreign  matter  by  the  dealen  in  aider  to  incnaae  their 
weight;  racfc-ialt,  glucose,  moUsKs,  lead»fnml,aHid  and  atones 
being  used  for  the  purpose.  They  an  dso  often  bteachod  by. 
means  of  chemicals  to  give  them  a  better  colour,  but  though 
their  appearance  is  thereby  greatly  improved,  their  durability 
is  said  to  be  impaired. 

In  spite  of  the  undoubted  rapidity  with  which  sponges  grow, 
as  shown  by  the  fact  that  on  the  co.ast  of  Florida  marketable 
sponges  are  found  commonly  in  places  that  had  been  stripped 
of  saleable  specinietis  in  the  preceding  year,  there  appears  to  be 
considerable  danger  of  injury  to  the  sponge  industry  by  over- 
fishing and  by  the  reckless  destruction  of  young  specimens,  and 
it  has  been  found  necessary  to  introduce  special  legislation  in 
America  to  counteract  these  evil  tendencies.  The  question  of 
the  artificial  prapagatioa  and  cuhivasion  of  qponfes  has  also 
been  much  discussed,  but  gP*  sodm  very  Interesting 
experimenu  havo  been  BMd^  tb^f  lam  not:  as  ytt  led  to  aw 
great  practical  lesoltt.  At  iw  bodt  sS6s  OuBKt  Sdnoidt 
showed  that  "  cutting  "  of  sponges  wOl  attach  themselves  and 
grow.  This  idea  was  followed  out  in  the  experiments  of  G. 
liiKi  ich  on  the  Island  of  Lesina, from  1863-1??:,  bt;t  these  ex- 
periments were  brought  to  a  close  by  the  h(>stility  of  the  native 
fishermen.  Similar  experiments  h;ive  since  been  made  on  the 
Florida  sponge-grounds.  The  possibility  of  rearing  sponges  in 
thus  way  from  cuttings  has  thus  been  fully  demonstrated,  but 
whether  it  can  be  done  profitably  is  another  question.  Accord- 
ing to  the  experience  of  G.  Bucdch  it  appeared  that  it  would 
take  seven  years  for  the  cuttings  to  attain  marketable  size  la 
the  Mediterranean.  The  Florida  experiments,  on  the  other 
hand,  indicate  a  much  more  xqiid  nte  of  growth,  and  it  has 
been  sutod  that  under  favounbio  CBDcHtiOBa  the  enttbp  wOl 
attain  oHuketable  aise  la  as  ahort  ft  tins  as  one  year.  It  has 
been  donbted,  however,  whether  the  total  weight  of  sponges 
produced  by  cuttings  would  ht  g^tMlba  than  the  weight  of  the 
sponges  from  which  the  cuttings  were  taken  if  these  sponges  were 
allowed  to  continue  their  growth  undislurhed,  H.  \'  Wilson 
lias  suggested  that  s|Hinges  may  \xi  artituially  rearcii  from  Ihe 
eggs,  in  tlie  same  way  that  I'lshes  <ir  oyirters  are  reare<l.  The 
eggs  of  the  bath  sponge,  like  those  of  other  sponges,  develop  into 
free-swimming  ciliatwl  larvae,  and  these  might  be  made  to  attach 
themselves,  like  oystcr-spaf,  to  suitable  objects,  on  which  the 
young  sponges  could  bo  cultivated  under  appropriate  conditions. 
Detailed  experiments  are  required  to  demonstrate  the  feasibility 
or  otherwise  of  this  interesting  suggest  bn. 

For  further  information  on  the  cconom!^  aspect  of  the  «ubjecl 
the  siudenl  should  consult  (be  .mniwl  Hulleiin  and  special  papers 
of  the  L'nitetl  States  Hureau  ol  Fisheries  and  also  the  work  of  Sseurat 
referred  to  in  the  bihlioKraphy. 

BiRMocRAPHY. — .\  ver>'  full  list  of  (he  literature  of  the  group  up  to 
1889  is  given  in  Lendenfeld's  work  on  the  Homy  Sponge*,  published 
by  the  Royal  Society.  We  ha\-e  only  space  here  to  refer  to  a  very 
limited  number  of  memoirs.  Other  rcfcrcnrcs  will  Ite  found  in  the 
\M>rlis  cited. 

ft)  f.  S.  Bowcrbank,  Monograph  r.f  th-  !iriti<h  Spun^iadae  (Ray 
So-icty) :  f2)  H.  J.  Carter,  a  lonp  series  of  memoirs,  chiefly  s>'stematic, 
in  the  Annals  and  Magazine  of  Nalurai  History  (lti42  to  1867); 
(5)  V.  Ddaee,  Embryotrnie  dtt  ipongts  (Arch.  Zool.  Exp.  (2),  a. 
1892):  (4)  K.  Dcndy.  Monograph  of  Victorian  Sponges,"  pt.  i., 
Trans.  Rnyal  Soc.,  Victoria  III.  (i8<ji'>;  I'fi)  idem.  "  Studied  on 
the  Comparative  Anatomv  of  Sixinpe'-."  pt-..  i.-\i..  Quart.  Joum. 
Mic.  Sfi.  (|.SHK-i«<)4) ;  (6)  idem,  "Report  on  the  Sponges  col- 
lected by  ProlcsMir  llcrdman  at  Ccvlon  in  li)03  "  tRoval  Society, 
■905);  (7)  K.  Haev  kel,  Dif  KaiksckwAmme  (Berlin.  1873):  (6)  G.  J. 
HfaMie,  Mtmogn*h  of  BritiA  Ptml  Spmmu  (Peleeenteiealfal 
Society.  LoiidoB):  (9)  A.  Hyatt, "  RevieioB orthe North AMkao 
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Porifenw!,"  Hem.  Hir,ton  Soc.  Nal.  Hist.  (1875-1877),  vol.  ii.; 
(10 j  R.  Kirkpairkk,  Descriptions  of  South  African  Sponges  (Marine 
ln\ c-~tii;ationi-  in  South  Africa;  Cape  of  Good  Hope  Department  of 
Agriculture,  1902-1903);  (tl)  Lundbeck.  Porifera  (DanUh 
lafilf-ExpKlitiiNi,  vol.  vL,  1909,  Ac.);  (i>)  E.  A.  Mincbia, "  Mate- 
ittb  for  a  Monogniph  of  tM  Amns,"  I.,  Quart.  Joum.  Mk.  Sei. 
(18^8),  vol.  xl.;  (m)  i<lenia  "Sppoee*,"  in  I.ankc5tcr's  Zoology, 
pt.  li.  {1900);  (14)  N.  Pol6ia«f,  '"^Cclcarea,"  "  ChaUenrer  "  Reports, 
Zoology "  (1883),  vol.  viii.;  (15)  S.  O.  Ridlev  and  A.  Dendy. 
"  Momtxonida^"  "Challenger"  Hef'^^rls.  "  Z<Mjlogy  "  (1888)  vol. 
XX.;  (t6)  F.  E.  SchuUe,  "  Unienucbungcn  ubcr  den  Bau  und  die 
Entwicldung  der  Spondaa,"  itUuMfi  lur  ■uiiss.  Zootogie  <:iK7s- 

iMl):  (17)  idem.  ^HtaMrtl—WIg^  ("  ChaUensy-r  -  He  tints, 
"  Zoolog>','  vol.  xxi.);  (t8)  idem,  Amerikaniicke  Hexaelinelliden 
(Gustav  Fi.<cher,  lena,  1899);  (19)  idem,  Hexadinellida  of  the 
"  Voldiria"  Expedition  (Jena,  1904):  (20)  L.  G.  Seurat,  L*£)>on» 
kistoire  ruslurelU:  Cti  hc;  "  .\cclimatalion  " ;  Spongiculture,  Bull, 
toe.  not.  d' acclimalaliun  de  France.  48th  year  (1901);  (il)  W.  J. 
SoIIm,  "  reiratlineUida  "  ("  CkalUnger  "  Reports,  "  Zoolosy,"  voL 
xzv,):  (33)  I.  B.  J.  Sollas,  "  SpoMcs."  Camhridte  Naiunu  History 
(1906),  vc4.  i.;  (23)  E.  Tonsent,  Sudes  monographiouts  det  tpongi- 
ttires  it  Fnnu  (Arch.  iSool.  Exp.  (3),  1894.,  vo\.  li.  &c.);  (34)  idem. 
"  Contribution  i  Tctudc  des  spongiaires  dc  I'.Xtlantique  Nord  '" 
{Campagnts  scienlijitjues  du  prince  de  Monaco,  1892,  vol.  ii  );  (iS) 
idem,  "  Spongiaires  de«  Asores "  {Campatne*  sdcnHfyues  du 
frinet  d«  Mmam,  1904^  voL  zzv.);  (a6)  G.  C  J.  Vownacr, 
"  Spongien,"  BnMa'a  Xivtm  wid  Onrntnem  du  Tkierreiehs 
(1887).  vol.  a.:  to)  H.  V.  mboa.  "  On  the  Feaalbllity  of  Rai»in^ 
Sponges  from  uw Br/'  BaflUte  efUf  VMUtiSlaitt  Fish  Commission 
(1897),  vol.  xvH.  (,.\.Df  .\ 

ffONSOR  (from  Lat.  spondere,  to  promise),  one  who  si  imU 
surety  for  another,  espedaUy  in  the  rite  of  Christian  baptism,  a 
godfather  or  godmothitt.  liw  practice  originated  not  ia  brfant 
haittiwH,  but  fai  the  ciutaai  of  nqniring  an  adult  fngan  who 
offend  Mmidf  fwr  the  The  to  be  aooMqMnicd  by  a  Oiristiaii 
known  to  the  bijhop,  who  could  voucb  for  the  applicant  and 
nidcrtnlce  Ms  supervision,  thus  fulfilling  the  function  performed 
in  the  Eleusiniaii  tnystcries  by  the  myslagogus.  The  Gn-ok  word 
for  the  person  undertaking  this  function  is  iiftiovot,  M  wliich 
the  Latin  susceplor  is  equivalent,  Tlic  word  "  sponsor  "  ir.  this 
ecclesiastical  sense  occurs  for  the  first  lime,  but  inri<lcntally 
only,  and  as  if  it  were  already  long  familiar,  in  Tcrlullian's 
tTp.itiso  De  hnptismo  (ch.  iS),  where,  arguing  that  in  certain 
(ircurrmt.'.nri's  baptism  may  ronvenicntlybe postponed, especially 
in  the  case  of  little  children,  he  asks,  "  For  why  is  it  necessary 
that  the  sponsors  likewise  should  be  thrust  into  danger,  who 
both  themselves  by  reason  of  mortality  may  fail  to  fulfil  their 
promises,  and  may  also  be  disappointed  by  the  development  of 
an  evil  diiposition  tin  those  for  whom  they  beooneaponson]  i  " 
The  sponson  hen  aihided  to  may  have  been  in  many  cases  the 
actual  parents^  and  even  in  the  Jth  century  it  was  not  felt  to  be 
inappropriate  that  they  should  be  so;  Augustine,  indeed,  in  one 
passage  appears  to  speak  of  it  as  a  matter  of  course  that  parents 
should  bring  their  children  and  answer  for  them  "  tanquam 
fidejus-sorcs"  ( F.phi  .  .  .  tul  Honif.  gS),  and  the  oldist  Egyptian 
ritual  be.ars  sinidar  testimony.  Eliiewhere  .'\ugustine  contem- 
plates the  bringing  of  the  children  of  slaves  by  their  masters, 
and  of  course  orphans  and  foundliiips  were  broupht  by  other 
benevolent  persons.  The  tfin-.pur^ir  iv.ly  c.mIv  appc-aramc, 
however,  of  such  names  as  compjircs.  commatres,  propatres, 
promatres,  patrini,  matrinae,  is  of  itsdf  sufficient  evidence,  not 
only  that  the  sponsoriai  relationship  had  come  to  be  regardc<l 
as  a  veiy  dose  one,  but  abo  that  It  was  not  usually  assumed  by 
the  natural  parents.  How  very  close  it  was  held  to  be  is  shovm 
Iqr  the  Jostinhui  prohibition  of  marriage  between  godparents 
•ad  ydchlMwn.  On  the  other  hand,  the  andentfy  allowable 
pnctKO  of  parents  becoming  ipoosofs  for  their  own  chOdrra, 
thou^  gradually  becoming  obsolete,  seems  to  have  lingered 
until  the  9th  century,  when  il  was  at  last  formally  prohibited 
by  the  council  of  Mainz  (Sij).  For  a  long  time  there  was  no 
fixed  rule  as  to  the  necessan,'  or  allowable  number  of  sponsors 
and  sometimes  the  number  .actually  a.ssumcd  was  large.  By  the 
council  of  Trent,  however,  it  wxs  (Ucidcd  that  one  only,  or  at 
most  two,  these  not  bi  inp  of  ihc  ^amc  ,sex,  .should  be  [>crmitted. 
The  rubric  of  the  Chun  h  of  Kn^iand  according  to  which  "  there 
shall  be  for  every  male  ciiiM  to  be  baptized  two  godfathers  and 
one  godmother,  and  for  every  female  one  godfather  and  two 
tsdmotha^"  is  not  older  thait  i6«i;  the 


with  the  duly  of  instrucfing  the  child,  and  in  due  time  presenting 
it  for  conlirmation,  and  in  the  Catechism  the  child  is  t;iuj;h'.  to 
say  that  he  reteivcd  hib.  name  from  his  "godfathers  ma  L'<Ki- 
mothers."  .\t  ihe  Kcformation  the  Lutheran  churcJic-s  r.  r,ijiii~d 
godfathers  and  K"<ltnolhcrs,  but  the  Reformed  churches  leverlcd 
to  what  ;hry  b.  lieved  to  be  the  more  primitive  rule,  that  in 
ordinary  circumstances  this  function  should  be  underthken  by  a 
child's  proper  parent-.  Most  churches  demand  of  5fK>nson 
that  they  be  in  full  communion.  In  the  Roman  Catholic  Church, 
priests,  monks  and  nuns  arc  disqualified  from  being  sponsors, 
either  "  because  it  might  iovoivo  their  eatangieaMnt  in  w«ldl|r 
affairs,"  or  noic  pmnbly  bocsnsft  «nr«qr  friatloaiUp  «f  fatber- 
hood  or  motbtiliood  ii  fdt  to  be  in  ^btk  cm  fawppropriste. 
The  spiritual  rdatiooship  esUbBibed  between  the  qtonsor  and 
the  baptized,  and  the  sponsors  and  the  |>arents  of  the  baptized, 
constitutes  an  impediment  to  marriage  (see  Markiaob:  Canon 
Lav). 

SPONTINI.  GASPARO  LUIQI  PACIPICO  (1774-1851),  Italian 
niusiral  composer,  was  born  on  the  14th  of  Xovember  1774  at 
ALijolati  (.Vnco'ia)  in  Italy,    He  w.is  the  son  of  a  poor  cobbler 
and  was  iiUcndcd  for  the  priirsthcjoJ.    His  musical  propensities 
however  were  tiot  to  be  restrained,  and  he  obtaine<l  lessons  from 
Kapellmeister  Quintiliani.    In  1791  he  went  to  the  Conserva- 
lorio  de'  Turchini  at  Naples,  where  he  was  trained  to  write 
operatic  music  under  P.-usielhs  OEnurosa  and  Fiorivanti.  His 
first  <^a,  L'Eraitmo  ridieah,  waaanoosssfally  pcoduosd  bi  1796^ 
and  by  1799  he  had  abaM^  written  and  piediMad  eight  opont. 
After  beoooing  coot  oimpooD  to  Klof  Bcidtaud  of  Naples 
hi  this  y«ar  an  httrigoe  with  a  prinoem  of  tlw  eonrt  compelled 
Spontini  to  leave  Maples  in  1800.  For  the  next  few  years  be 
wrote  operss  in  Rome  and  Venice  until  1803  when  he  settled 
in  P.%ris,  where  his  receptioa  was  anything  but  flattering.  His 
comic  opera  Julie  proved  a  failure;  a  successor.  La  Petite  nMisim. 
svas  his.sc<l.     Undaunted  by  these  misfortunes,  lu-  a!i:in(!onr.i 
the  light  and  somewhat  frivolous  style  of  his  earlier  xwirk^.  and 
in  Milton,  a  one-Jict  opera  produced  in  1S04.  arhievu.i  li  real 
success.    Spontini  henceforth  aimed  at  a  very  high  ideal,  and 
during  the  rctuairder  uf  his  life  strove  so  earnestly  to  reach  it 
that  he  frequently  remodelled  his  pasHgcs  five  or  six  times 
before  permitting  them  to  he  performed  hi  ptdlKc,  and  wearied 
his  singers  by  introducing  new  improvemenU  at  every  tebcaiaaL 
His  first  masterpiece  w^as  La  Veslak,  completed  in  1805,  but 
kept  from  th«  stage  throu^  the  <qipositiga  of  a  jealous  cHque 
mtil  the  xjth  of  Daosmber  XS07,  lAen  It  waa  psodnced  at  tlw 
Academic,  and  at  once  took  ank  with  the  inaat  works  of  its 
class.  Spontini  had  abandoned  the  Purtamdoot  Italian  opera  for 
an  accompanied  redutlvc;  he  had  increased  the  strength  of  the 
orchestra  and  introduced  the  big  chorus  freely.    His  opera, 
Ferdinand  Ctfrtta,  was  rer.ive'l  with  equ;d  enthusi.^sm  in  1809; 
but  .another,  fVym^iii,  v.;is  much  less  \sarmly  welcomed  in  iSio. 
Xapolr<m,  whose  approval  of  any  work  of  art  was  at  once  a 
Compliment  to  the  artist  am'  a  s<'nous  imputation  on  the  value 
of  the  work,  professed  immense  admiration  for  .Spontini's  music 
Spontini  had  been  appointed  director  of  the  Itali.an  opera  in 
iSto;  but  his  quarrelsome  and  grasping  disfiosition  led  to  his 
summary  dismissal  two  years  later,  and,  though  reinstated  in 
181 4,  he  voluntarily  resigned  his  post  aoon  afterwards.   He  was 
in  fact  very  ill  fitted  to  act  as  dizactor;  yM  on  the  38th  of  May 
iSaOk  five  months  after  the  fatlumofOfyiiiliis,  he  settled  In  Bcribi 
by  hivitathm  of  Fkadeiick  WUHam  IIL,  oommimhmed  to  < 
intend  all  music  pofbimed  at  the  Pmasfam  court  and 
two  new  grand  operas,  or  three  smaller  ones,  every  three  years. 
But  he  began  by  at  once  embroiling  himself  with  the  intendant. 
Count  Briihl.    SjKjniini's  life  .u  Hirlin  may  be  best  described 
as  a  ceaseless  struggle  for  prctcdciuc  under  circumstances  which 
rendered  its  attainment  impossible.    Yet  he  did  good  work. 
/>!>   VrUttlin.  Firdinand  Civtez  and  (Vympia—lhc  last  two 
er.lirily  rrnioiicllL-.l  —were  pr<xhiced  with  great  success  in  i.Sji. 
.•\  new  ojxLra,  \ourmaltal.  founded  on  Moore's  Laila  Rookh,  was 
performed  in  1822,  and  another,  entitled  Alcidor,  in  1825;  and 
m  1836  Spontini  began  the  compoBtion  of  Atpt$  sm  JfoAiii- 
•  wmk  pluMd  on  n  oandsr  aoab  than  any  of  his 
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fanner  efforts.  The  first  act  was  performed  in  1827,  and  ihe 
onnplete  work  in  thrcr  ails  graced  tht:  marriage  of  I'rincc 
WnUam  in  iSig.  Though  the  Germaa  critics  abused  it  bitterly, 
AfKts  von  HohenstaitftH  b  undoubtedly  Spontini's  greatest 
tMik.  la  breadth  of  cooception  and  gnndeur  of  style  it  exceeds 
bath  Dk  VtOdim  and  FenMieatf  Curta,  and  iU  details  an 
imked  oat  with  untiring  conadentiousneas.  ^MmtiBi  binuelf, 
however,  was  utterly  dissatisfied  with  !t,  and  at  once  set  to  work 
upon  an  entire  revision,  so  that  on  its  rc-prfscni:ifii:n  in  t^f; 
many  parts  were  scarcely  recognizable  by  those  who  had  licard 
the  opera  in  its  ori{?inal  form. 

This  was  his  last  great  work.  He  several  times  began  to 
rewrite  his  early  opera,  Milton,  and  contemplated  the  treatment 
of  nuuf  new  subjects,  such  as  Sappho,  La  Colirt  d'Achille,  and 
Other  flaiririil  myths,  but  with  no  definite  result.  He  had 
never  been  popular  in  Berlin;  and  he  has  been  accused  of  endea- 
vouring to  prevent  the  performance  of  Earymlft*,  (Karvn,  Dk 
Hochstit  des  Camaeho,  Jmmtim,  lUbai  the  DaS,  and  other  works 
of  genius,  through  sheer  envy  of  the  laurels  won  by  thefr 
composers.  But  the  critics  and  reviewers  of  the  period  were  so  j 
closely  leagued  against  him  that  it  is  dttVicult  to  know  what  to 
iirliove,  .\ftrr  the  death  of  Krederiik  Williatn  III.  in  1S40 
Spontini's  conduct  became  so  violent  and  imperious  that 
he  was  sentenced  to  nbie  months'  imprisonment  for  Vese- 
mojesU.  The  sentence  was  remitted  by  Fretlerick  William 
but  on  the  2nd  of  April  1841,  wbco  he  appeared  at  the  con-  i 
ductor'a  desk  to  dnect  a  performance  of  Don  Juan,  he  was 
greeted  with  hknes  and  groana,  and  Us  Ofden  to  raise  the  cinUin 
were  ignored,  ao  that  he  was  compeDed  to  leave  the  desk.  The 
king  dismissed  him  on  the  isth  of  August,  with  power  to  retain 
his  titles  and  live  wherever  he  plea&ed  in  the  enjoyment  of  his 
full  salary.  He  eleitcd  to  settle  once  more  in  Paris,  after  a 
short  visit  to  Italy;  hut  beyond  conducting  occasional  perform- 
ances of  some  of  his  own  works  he  made  but  few  attempts 
to  keep  his  name  before  the  public.  In  1847  he  revisited  Berlin 
and  was  invited  by  the  king  to  conduct  some  performances 
during  the  winter.  In  1848  he  became  deaf.  In  1850  he 
retired  to  his  birthpfawe,  Majolati,  and  died  there  on  the  14th 
of  Jantuiy  i8sii  bequeathing  all  he  possewed  to  the  poor  of 
his  native  town. 

SPONTOON  (Fr.  espenien,  Ttal.  sponlone,  from  Lat.  ptmettm, 
point,  pungtrc.  to  prick),  a  weapon  carried  by  infantry  officers 
in  the  17th  and  early  i8tb  centuries.  It  was  a  type  of  the 
partisan  or  halberd  (f  a),  a  shafted  impttk  with  a  ipecfad  form 
of  spear  head. 

SPOON  (O.  Eng.s^fli,achip  or  splinter  of  wood,  cf.  Du.  spnan, 
Gcr.  Spakn,  in  same  sense,  probably  related  to  Gr.  wedge), 
a  table  impletnent,  bowl-shaped  at  the  end,  with  a  handle  vary- 
ing in  length  and  atac.  From  the  dedvaUon  of  the  urord  the 
earSest  northern  European  sfmoq  mnrid  seem  to  have  been  a 
chip  or  splinter  of  wood;  the  (Ireck  Kox^ptov  (Lat.  cMhUart) 
points  to  the  early  and  n.Ttural  use  of  shells,  such  .ts  are  still  used  , 
by  primitive  i>coples  Kxamplcs  are  preserved  of  the  various  j 
forms  of  spoons  used  by  the  ancient  E>r>T"'>ins  '^f  ivory,  flint,  | 
slate  and  woo<!,  many  of  them  carved  with  the  symbols  of  their 
religion.  The  spoons  of  the  Greeks  and  Romans  were  chiefly 
made  of  bronze  and  silver,  and  the  handle  usually  takes  the 
form  of  a  spike  or  pointed  stem.  There  aie  naniy  cxaatples 
m  the  Brftidi  Miiicum  from  which  the  form  ef  the  trariotis  types 
can  be  aMeitahnd,  the  chief  poinu  «(  ^intaee  hdng  found  in 
the  junction  of  the  bowl  with  the  handle.  Medieval  spoons 
for  domestic  use  were  commonly  matic  of  horn  or  w<xid,  but 
brass,  pewter  and  "  fatten  "  sjxxjns  appear  to  have  been  common  ' 
about  the  15th  century.  The  full  descriptions  and  entries  re- 
lating to  silver  spoons  in  the  inventories  of  the  royal  and  other 
households  point  to  their  s|M.-cial  value  and  rarity.  The  earliest 
Fngliith  reference  appears  to  he  in  a  will  of  1250.  In  the  ward- 
robe aOGOUnts  of  Edwcrd  I.  for  the  year  1300  some  gold  and 
silver  qioans  marited  with  the  fleur<de-lis,  the  Paris  mark,  are 
nwitioned.  One  «f  the  most  ktercatiag  nadhwal  qieons  is 
the  oorooation  qMNW  mwd  fa  the  aaofaMing  of  the  sovereign, 
an  illttstiation  of  lAidi  is  givoi  undnr  Saoam.  The  seu  of 


spoons  [lopular  as  christening  presents  in  Tudor  times,  the 
handles  of  which  terminate  in  heads  or  busts  of  the  apostles, 
arc  a  s()ccial  form  to  which  antiquarian  interest  attaches  (see 
Aposti.f.  Sroom).  The  earlier  English  spoon-handles  ter- 
minate in  an  aoom,  plain  knob  or  a  diamond;  at  the  end  of 
the  i6th  century  the  baluster  and  seal  ending  becomes  common, 
the  bowl  being  "  fig-shaped."  At  the  Restoration  the  handle 
becomes  broad  and  flat,  the  bowl  is  brood  and  m-al  and  the 
termination  is  cut  into  the  shape  known  .is  the  pied  dc  hirh,-.  or 
hind's  foot.  In  the  first  quarter  of  the  18th  century  the  liowl 
hiromcs  narrow  and  elliptical,  with  a  tongue  or  "rat's  tail" 
dou-n  the  back,  and  the  hatidle  is  tumcti  up  at  the  end.  The 
modern  form,  with  the  ti|)  of  the  Imwl  narrower  than  Ae  hose 
and  the  rounded  en<l  of  the  handle  turned  down,  came  into 
use  about  i-txi. 

See  C.  ].  I.ickson,  "  The  Spoon  and  it*  Historv,"  in  Arckaeolop* 
(l^i),  vol.  llii.;  also  Cripps,  (M  Engfish  PlaU. 

SPOONBILL.  The  bird  now  so  called  was  formerly  known  in 
i'.nglaiid  as  the  Shovelard  or  Shovelar,  while  that  which  used  to 
bear  the  name  of  Spoqnhill,  often  amplifiBd  into  Spoon-Ulkd 
Duck,  la  the  Shemicr  (f.u.)  of  modem  day»— the  eidiange  of 
names  having  been  effected  as  already  stated  (toe.  cit.)  about 
aoo  years  ago,  when  the  subject  of  the  present  notice— the 
Pttiliiiea  leui  ori'i'.ti  o!  Linnaeus  as  well  .as  of  recent  writers  was 
doubtless  far  liittir  known  than  now  since  it  cvidenily  was, 
from  anrii  nl  liin  umcnts,  the  ror.s'.r.nt  <  unconiitant  of  Herons, 
and  with  them  the  law  attempted  to  protect  it.'  J.  E.  Hanirg 
(Zoologist,  1886  pp.  81  see).)  haa  dted  a  case  from  the  "  Year- 
Book  "  of  14  Hen.  VIII.  (1523),  wherein  the  then  bishop  of 
London  (Cuthbert  Tunstall)  maintained  an  action  of  trespass 
againat  the  tenant  of  a  doae  at  Fulham  for  taking  Herons  and 
"  Sboveian  **  that  made  their  nesta  on  the  tnee  thmin  growing, 
and  has  also  printed  (Zoologitt,  1877,  pp.  435  seq.)  an  old 
document  showing  that  "  Shovelais  "  bred  in  certain  woods  in 
west  Su-.sex  in  1  ^70.  Nearly  one  hundred  years  later  (c.  i66j) 
Sir  Thom.-is  Browne,  in  his  "  .Vccount  of  Birds  found  in  Norfolk 
{Works,  ed.  Wilkin,  iv.  315,  316),  staled  of  the  "  J'lalea  or 
Shoudurd  ''  that  ii  formerly  "  built  in  the  Uemerie  at  Cloxton 
and  Reedham,  now  at  Trimley  in  Suffolk."  Thislast  isthelatest 
known  proof  of  the  breeding  of  the  species  in  England;  but  mote 
recent  evidence  to  that  effect  may  be  hoped  for  faom  Other 
soorcaa.  That  the  Spoonbill  waa  in  the  fulkat  sense  of  the 
word  a  "  native  **  of  Eiwhud  is  thus  faeonteatably  ahown;  but 
for  many  years  past  it  has  only  been  a  more  or  leas  regular  viaitant, 
though  not  seldom  in  considerable  numbers,  which  would  doubt- 
less, if  allowed,  once  more  make  their  home  tliere;  but  its 
conspicuous  app^-arancc  renders  it  an  easy  mark  for  the  greedy 
gunner  and  the  1  unuinptible  collector.  W  hat  may  have  been 
the  case  formerly  is  tiot  known,  cxccj)!  that,  according  to  P. 
Belon,  it  nested  in  his  time  (1555)  in  the  bord«n  of  Brittany 
and  Poitou;  but  as  regards  north-western  Europe  it  seems  of 
late  years  to  have  bred  only  in  Holland,  and  theie  it  has  been 
dqnived  by  drainage  of  iu  ^vonrite  leaofta,  one  after  the  other, 
so  that  it  must  ahortfy  become  mcrdy  a  atianger,eKcpt  in  Spain 
or  the  baain  of  the  Oaimbe  and  other  parte  of  south  eaatem 
Europe. 

The  Spoonbill  ranges  over  the  greater  part  of  middle  and 
southern  Asia.-  and  breeds  abun<lantly  in  India,  as  well  as  on 
some  of  the  islands  in  the  Red  Sea,  and  seems  to  be  resident 
throughout  N'ortbcm  Africa.  In  Southern  Africa  its  place  is 
taken  by  an  allied  apedaa  with  red  lags,  P.  trfateia  or  lannfraairir, 

'  Nothing  shows  better  the  futility  of  the  old  statute?  for  the 
pniiertiiin  <if  birds  th.in  the'  f.ii  t  ih.it  in  iSii  the  t.iklni;  lA  tile  e>;gs 
1)1  UtTrni's,  Spooribilb  1  Sh' i\  fl.ir-  .  Cranes,  Bittern^  .ind  Bust.mb  was 
visited  by  a  hcaw  perult^.  while  there  wa»  none  for  dcctruying  the 
parent  birds  in  the  bneduig  season.  All  of  the  tfton  just  named, 
except  the  Hei'on,  have  paused  away,  while  there  is  strong  raasoo  to 
think  (hat  Mmc  at  least  miKht  have  sur\'ived  h-id  the  principteof  the 
Levitiral  law  (l>ciit.  xxii.  61  been  followed, 

'  fJrnitholoKists  have  lioen  in  doubt  as  tn  the  rerognition  of  two 
species  f'oni  Ja|.,in  deMrilied  by  Tcmminck  and  Schlegel  under  the 
names  of  P.  major  and  P.  minor.  It  ha»  been  suggested  that  the 
former  is  only  the  young  of  P.  Uwcondio,  and  the  latter  the  young  of 
the  Australian  P.  repo. 
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vUcIl  alM>  g/oes  to  Madagascar.  Australia  has  two  other  spedes, 
P.  rtpA  at  nMfoiMrliyHdbiit,  with  black  bOl  and  feet,  and  P. 
fiatipa,  in  wUdi  Uww  pwu  •!«  y^Uom.  The  very  beautiful 
and  wholly  diflmot  P.  t/tfa  k  the  Ifcomte  Spoonbill  of 
America,  and  is  the  only  one  found  on  that  contment,  the 
iroi>iL.il  or  juxla-tropical  parts  of  which  it  inhabits.  The  rich 
phik,  dn-pi'iuug  in  some  parts  into  crimwjn,  of  nearly  all  its 
plui«:igu,  together  with  the  yellowish  green  of  its  bare  head  and 
its  lalte  culoureil  legs,  sufiiciently  marks  this  bird;  but  all  the 
other  species  are  almost  wiiully  ckilhcd  in  pure  white,  though 
the  English  has,  when  adult,  a  line  bull  pectoral  band,  and  the 
spoon-shaped  expanse  of  its  bill  is  yellow,  contrasting  with 
the  black  of  the  conipccs6cd  an<l  basal  portion.  Its  legs  arc 
also  black.  In  the  hneding  seuMjn,  a  pendent  tuft  of  white 
plumes  further  omMHiaita  the  head  of  both  aexes,  but  is 
longest  in  the  male.  The  young  of  the  yen  have  the  primary 
quills  dailt-cokniicd. 

The  Spoonbait  fionn  »  natural  group,  Platakhwe,  alHed  to 
the  IWdidae,  and  soowiriiat  noie  diauntly  to  the  Stofka  (see 
Stork).  They  breed  In  societies,  not  only  of  their  own  kind, 
but  in  company  with  Herons,  either  on  trees  or  in  reed-beds, 
making  large  nests  in  which  arc  commonly  laid  four  eggs — white, 
sj^crklcd,  streaked  or  blotched,  but  never  very  closely,  with 
light  red.  Such  brce<ling  stations  have  been  several  limes 
described,  as  for  instance  by  I'.  L.  Sdater  and  W.  A.  Forbes 
(//lis.  1S77,  p.  412),  and  H.  S«ebohm  (Zoologist,  1880,  p.  457), 
while  a  view  of  another  ha*  been  glvea  by  H.  Schlcgcl  ( I'og. 
Nederland.  taf.  xvii.).  (A.  N.) 

SPORADES  (Gr.  Zmp&S(t,  from  ortlfitw,  to  sow),  the 
islands  scattered  about  the  Greek  Archipelago,  as  distinguished 
from  the  Cydadcs,  which  m  groupc^l  round  Dclos,  and  from  the 
Mtwhti^i  tit  ft  Ttffi  tr  thft  fniwIuBfflif  1^f  Ktifffffff  fnvJ  Ante, 
Ancient  and  modem  writer*  differ  as  to  the  list  of  the  Sporades 
(see  Bursian,  Criechenland,  ii.  34S  seq.).  The  Doric  Sporades 
— Melos,  Pholcgandros,  Sikinos,  Thera,  Anaplie,  Astropalta  and 
Cos — were  by  some  considered  a  southern  duster  of  the  Cyclades. 
In  modem  times  the  name  Sporades  is  more  especially  applied 
to  two  groups — the  northern  Sporades,  which  lie  north  tList 
of  Ncgropont  (Euboea),  Skiathos.  Skopelos  and  Ikos  beiitg 
included  in  the  department  of  Magnesia  and  Sr>Tos  in  that  of 
Eulxwa;  and  the  southern  Spor.idrs.  lying  off  the  simlh-wesl 
of  .\sia  Minor,  being  included  in  the  Turkish  vilavcl  of  the 
"  Islands  of  the  White  Sea."  The  northern,  which  have  altogether 
an  area  of  180  sq.  m.  and  a  population  of  1 2, 2 50 (1896), comprise 
Skiathos  (pop.  2700),  Ikos  (pop.  653"!,  Skopelos  (jiop.  52<rs), 
Pclagonisi,  Giura,  Pipari  and  Scyros  (iM>p.  351  j),  with  the 
e4iMeat  islets.  Skiathos  is  a  beautilulbr  wooded  aiad  pictur- 
esque idmul;  the  torn  ■tands  en  •  dsdM^  snmuiffiBg  an 
eudknt  haiboor.  The  bifer  Usad  of  Sfaqidos  Is  also  wdl 
wooded.  Almost  every  bouachokter  in  both  islands  is  the  owner, 
joint  owner  or  skipper  of  a  sailing  ship.  The  southern  Spondes 
are  as  follows:  Icaria,  Patmos,  Leros,  Calymnus.  Astropalia 
(.\8l>'palaea  or  Staiiipalirtl .  t"i>^  fSt;iiiki>'.  \i>yr<is,  TWoa  or 
Episcopi,  Symc,  Khaiki,  Khodis,  (  n-;!-  .iml  m.niy  sinalkr  isles 
Icaria  (pop.  alM>ut  8000)  dcrivi-s  its  n.imi-  frmii  the  legend  of 
Icarus.  The  forests  whicli  it  once  |X)s><.ss<.(l  have  iH-t  ii  dt-stroyed 
b\  tilt  inhabitants  for  the  iii.u'.ufailurc  of  charnial.  l.cros 
(pop.  about  jooo)  was  in  ancienl  limes  a  seal  of  the  worship  of 
Artemi.s,  Calymnus  (pop.  about  7000)  was  once  covered  by 
fortst»— (Ovid,  A.A.  ii.  Si, "  silvis  umbrosa  Calymne" ),  which 
Nlqnes  (pop.  sbotit  asoo)  posieeeei  hot 


_  I  and  Doat  hnpottent  section  of  the  Ptoto- 
soft,  sU  the  membecs  of  which  are  esduaively  pensitic  im  habitat. 
Thiy  ate  of  extremely  widespread  occurrence;  there  is  hardly 

one  of  the  chief  classes  of  .animals  which  docs  not  furnish  hosts 
for  these  paraiites.  sca.rccly  one  of  ihe  common  ti.ssucs  or  organs 
of  the  Metazoaii  boily  which  may  not  be  liable  to  infection. 
S|)orozoa  ditTer  greatly  as  regards  the  elTects  which  they  produce 
ui>on  their  hosts.  In  many,  perhaps  in  most,  cuses  the  general 
health  of  the  infected  animal  seems  to  be  unimpaired,  even 
though  the  pataaites  may  be  fairly  abundant. 


give  rise  to  dangerous  or  fatal  diseases,  while  others  may  cause 
cavsging  epJdemka;  instances  «(  then  sie  given  undei  the 
vazioaa  ofden. 

Cendated  with  the  mode  of  life  aietbe  two  fealMNtdtttacter- 

istic  of  all  Sporozoa:  (a)  They  absorb  only  fluid  nutriment, 

osmotically,  and  so  lack  any  organs  for  ingesting  and  digesting 
solid  foo<l;  and  (/>)  they  rcproclucc  by  spurulation,  i^.  the  for- 
mation of  minute  germs,  which  arc  in  most  instances  vi  ry 
numerous  and  are  ofuit  enclosed  in  firm  protective  envtUipcs 
or  casis,  each  case  with  its  contents  forming  a  spore,  lii  udditiun, 
the  great  majority  have  also  another  method  of  reproduction, 
for  increasing  the  number  of  the  parasites  in  any  individual  host; 
ihis  is  distinguished  as  multiplicative  or  endogenous  repro- 
duction, from  tlie  propagative  or  exogenous  method  (by  means 
of  the  resistant  spores),  which  serves  for  the  infection  of  fresh 
hosts  and  secures  the  dissemination  and  survival  of  the  qwdes. 
Further,  nost  if  not  all  fbnns  of  Sponaoa  undcqgo  sexual 
coo|ugatkin  at  some  period  or  other  of  the  life^yde. 

Bejrand  this,  however,  it  is  impwwible  to  fcnersBse.  In 
response  to  the  exceeding  diversity  of  habitst  and  of  the  con- 
ditionsof  life,  the  parasites  exhibit  manifold  and  widely-different 
tyi>c*  of  form,  organizAlion  and  lifc-hislory.  The  recognition 
of  this  fact  is  expressed,  at  the  present  day.  by  the-  divi.sion  of 
the  Sporozoa  uito  several  well  ■defined  orders,  which  are  grouped 
in  two  main  (liviiiions,  each  containing  more  or  less  closely 
relatetl  forms.  One  of  these  groups  consists  of  the  Gregarincs, 
Coccidia  and  Haeraosporidia  {(jq.v.).  The  other  comprises  the 
Myxosporidia,  .Actinom>  xicUa,  Sarcosporidia  and  Haplospuridia, 
the  parasites  included  in  the  last  named  order  being  of  compara- 
tively simple  structure,  and  probably  near  the  base  of  this 
section.  There  arc,  in  addition,  various  other  forms  (ScfO-  and 
ExMporidia),  «ko  primitive  U  chsnctes,  but  whkh  m  as  yet 
toe  inaoffidantly  known  for  k  to  be  caartain  whether  they  are  of 
distinct  eedtasl  nak,  or  should  be  placed  with  the  Hapioqwridis. 

The  nonenclatme  assigned  to  these  two  principal  divisions 
of  the  Sporozoa  by  diflerenl  writers  has  varied  according  to  the 
particular  character  on  which  they  have  primarily  based  the 
arrausimcnt.  Of  late  years,  the  terms  Tclnsp-uiili;!  .iiid 
Nei>siK>ridia,  proposed  by  F.  Schaudinii  iii>oo;,  bicii 
most  in  favour.  In  the  Telos|)ori<lia  I roiiiprisinx  the  (Ircg.irincs, 
Coccidia  and  Hacmosporidia),  sixirulalion  does  not  begin  until 
the  clobe  of  the  vegetative  or  trophic  pciiod,  i.e.  until  growth 
has  ceased ;  in  the  Xcosporidia  (including  the  remaining  orders) 
growth  and  sporulation  go  on  cdnddently.  Recently,  however, 
considerable  doubt  has  been  thrown  upon  the  general  occurreDCe 
of  this  latter  condition  In  certain  Myxosporidia  {MicrosporidUix 
and  the  present  writer  adopts  as  pcef  exable,  theieiaie,  the  I 
Ectospora  sad  Buitiptra  {n*.),  invtmed  by  E. 
and  nude  use  of  )>y  F.  Hewll  (1899),  wUcb  Indicate  a  tmivensl 
distinctioa  between  the  two  groups  hi  Ihsir  manner  of  sporula- 
tion. This  distinctioa  is  probab^  the  most  fundamental  one, 
and  itself  supports  a  conclusion  which  is,  on  other  grounds, 
iH-cominR  more  and  more  liki  ly,  namely,  th.it  these-  lwc>  divisii'iis 
are  not  related  [ihylo>;inetic.illy;  but  have,  on  the  coiitr.try,  a 
radically  difTerenl  origin.  In  other  words,  un<lcr  the  heai;ing 
SjKjrozoa.  as  at  presenl  Uicd,  are  included  two  entirely  indc- 
peiideiil  series  of  I'rolozoau  parasites;  the  general  resemblances 
which  these  exhibit  are  due  to  convergence  brought  about  by 
their  spedsUaed  mode  of  life. 

The  most  rc'  eiit  .iii<l  <  niiprehcn^ivc  areount  uf  the  group  is  that 
1>\  K.  .\.  Mini  din  (ill  I..inke^ter'»  Trratiie  on  /.ooUigy,  pt.  i.,  London. 
ic>o3i.  to  which  the  prcent  writer  is  much  indebtM :  anotlter  aseful 
treatise  is  that  of  F.  Doflcin,  Die  Pntotetn  ait  ParasUen  «.  Krtmk' 
heitstrre%eT  (G.  Fischer,  Jena,  1901).  Earlier  accounts  are  those  of 
M.  l.uhc,  Ergfbnisse  dfr  neuren  Sporozornfonthuni  (Jena.  Ig<*>l; 
Wasieh-wvki.  Sf<,>ri>tnrni!uniif  fji-na,  lR<>(i);  Y.  lVl.ik;e  and  E. 
H6roiiar<l  in  Traile  etr  zoolotif  mrtrrelt.  pt.  i.,  Paris,  I896):  E.  R. 
Ijinkesier.  an.  "  Pmton>a  in  Ency.  Hrit.  9th  ed.  (1886).  and 
O.  Biitschli  in  Bitmn's  Klasstn  u.  Ordnungen  des  Tkieneicki,  I.  i. 
(iSftji.  There  is  a  systematic  enumeration  of  the  group  by 
.\.  I«d>l>f  in  Piii  Thu-rr,-i(h,  5.  (Berlin.  1899);  and  the  classification 
an<l  phylogeny  are  consi«lfre<l  i>y  E.  Mesnil  (S<x.  BM.,  vol.  iub.  p.  SgS, 
Paris,  1899),  and  by  H.  Crawley  in  Anur.  NaL  (1905),  xszix.  607. 

(H.  M.  Wa) 
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fPOnUUT  (Gadle  sporan,  purse,  pouch),  a  pouch  wMdi  is 
worn,  in  Highland  costume,  hanging  from  the  belc  over  the  front 
of  the  kilt.  The  older  spornans  were  quite  modest  objccis 
and  ordinarily  of  leather;  in  modern  HiRhland  costume  and  in  the 
uniform  of  Highland  killed  regiments  it  has  become  a  highly 
ornamontal  adjunct,  with  silver  or  metal  limSi  Hul  m  heavy  kng 
backing  of  horsehair  or  fur. 

SPORT  la  contracted  or  shortened  form  of  "disport," to 
amuse,  divert  oneself,  O.  Fr.  se  disporltr  or  deporttr,  to  leave  off 
work,  hence  to  play,  Lat.  dis-,  away,  and  porlare,  to  carr>-;  the 
onigia  of  the  meaning  lies  ia  the  notioo  of  ttining  away  from 
Miioim  oooiipations,  cf.  "  divenkm  phy,  unoiement,  enter- 
tiiament  or  recieatioo.  TfaetcniiiiMaiii^iediBeniy  timcsto 
•U  fanns  of  pMt&no.  It  «•••  iMnmor,  paitictiU^  utad  of 
out-of'door  or  manly  recreations,  aneb  as  shooting  with  the 
bow,  hunting  and  the  Uke.  Modem  wage  has  given  aeveral 
meanings  to  "  sport  "  and  "  si>orts.  "  Generally  speaking 
"sport"  includes  the  out-of-door  recreations,  the  "  ficld- 
sjMjrts,"  such  as  fivhtng.  shooling,  fox-hunting,  itc,  connected  ■ 
with  the  killing  or  hunting  of  animuL'^  as  opiioscd  (o  (>rganizc<i 
"  games,  "  which  are  contests  of  skili  or  strt  ii^;r  li  jilayed  according 
to  rules.  It  also  includes  the  speriai  class  of  horse-racing,  the 
votaries  of  which,  and  al.s<)  of  the  iirizr-ring,  have  arrogated  to 
themselves  sometimes  the  name  of  "  six>rt.sman,  "  appl>'ing  that 
word  even  to  those  who  follow  racing  simply  as  an  occasion  for 
betting.  On  the  other  hand,  the  plural  '  sports"  is  generally 
confined  to  athletic  contests  such  as  running,  jonping,  ftc. 
(*ee  ATBLcnc  Spoms  and  aubiidiaiy  articles). 

Ia  aoology  and  bota^r  the  wonl  Iwa  a  apedlie  nean&ig  of  a 
fudden  or  singular  variatfam  fram  typoi  a  "  dhrenioit "  in  a 
mom  etymological  tense  of  the  term. 

SfORTS,  THE  BOOK  OF,  or  more  properly  the  Decuration- 
OF  Spouts,  an  order  issued  by  James  1.  in  1617  on  the  recom- 
mendation of  Thomas  Murli  i  ,  bishop  of  Chc-^ter,  for  U5<-  in 
Lancashire,  where  the  king  on  his  return  from  Scotland  found  1 
a  conflict  on  the  subject  of  .Sunday  amuiM-ments  between  the  ] 
Puritans  and  the  gentry,  many  of  whom  were  Roman  Catholics. 
Permission  w.is  given  for  dancing,  archery,  leaping,  \'aulting 
and  other  harmless  recreations,  and  of  "  having  of  May  games, 
WUtsnn  ales  and  morris  dances,  and  the  settbig  ap  of  May-poles 
and  other  sports  therewith  used,  so  as  the  same  may  be  had  in 
due  and  convenient  tine  without  impediment  or  neglect  of 
divine  aervicet  and  that  women  shall  have  leave  to  carry  mdiea 
to  drareh  for  the  decorating  of  it."  On  the  other  hand,  "  bear 
and  bull-baiting,  interludes,  and  (at  all  timet  bi  the meane  sort  of 
people  by  law  prohibited)  bowling  "  were  not  to  be  permitted  on 
Sunday  (Wilkins,  ConcUta,  iv.  483).  In  1618  James  transmitted 
orders  to  the  clergy  of  the  whole  of  England  to  read  the  declara- 
tion from  the-  piiljtit;  but  so  strong  wai  the  opposition  that  he 
pru<k'nlly  Aitfidrew  his  command  (Wilson,  in  Kennct,  ii.  700; 
Fuller.  Churrh  History,  v.  452).  In  16^5  Charles  I.  not  only 
directed  the  republication  of  his  father's  declaration  (Rushworth, 
ii.  193)  but  insisted  upon  the  reading  of  it  by  the  clergy.  Many 
of  the  clergy  were  punished  for  refusing  to  obey  the  injunction. 
With  the  fan  oi  Laud  aH  attempts  to  enioioe  h  neoeaiarily  came 
to  an  end. 

SPOTSWOOD  (Spottswooo  or  Spothswood),  ALE3UNDBR 
(1676-1740),  American  colonial  govtnor,  waa  bom,  of  an  old 
Scotch  fan^,  in  Ikngier,  Africa,  in  1676.  Be  lervcd  imder 
Maribofoagh  in  tiw  War  of  die  Spaidib  Succestion,  and  was 
wounded  at  Blenheun.  HehccameBentenantgovemorofVirginia 
in  June  1710,  when  he  was  received  with  some  enthusiasm, 
because  he  brought  to  the  colony  the  privilege  of  habeas  corpus; 
his  term  as  governor  closed  in  September  — probably 
because  he  mcdilled  in  ecclesiastical  matters;  hut  he  remained 
in  Virginia,  living  near  his  ironworks  in  (,irrr.anna.  a  settlement 
of  Germans,  on  the  Rapidan  in  Spottsylvania  county  (named  in 
his  honour)  and  he  was  deputy  postmaster-general  of  the  colonies 
from  1730  to  1739.  He  was  the  first  representative  of  the 
British  government  m  America  wbo  fuBy  appreciated  the  value 
of  the  western  territory.  At  governor  he  recommended  the 
ettaUiihaicatof  aViq^oonpany  tocairy  OB  tcade  with  the 


Indians,  he  urgetl  upon  the  provincial  gi  vrrnment  and  also  upon 
the  British  authorities  the  wis*!om  of  constructing  forts  along 
the  frontier,  and  he  personally  organised  and  conducted  an 
exploring  expedition  (Aug.  17  to  Sipi.  20.  1716)  into  the 
Shenandoah  \'alley  reaching  the  water-parting  between  the 
Ailai\ii(-  and  the  Ohio  river.*  These  ambitious  arid  uxjK-nsivc 
schemes,  coupled  with  his  haughty  and  overbearing  conduct, 
involved  him  in  a  controversy  with  the  rather  niggardly  House 
of  Burgesses.  He  developed  the  iron  industry  of  Virginia, 
promoted  the  religious  education  of  the  Indians  and  tried  to 
advance  the  interests  of  education,  and  espedally  of  the  College 
of  William  and  Mary.  In  1740  he  was  commiiHOoed  major- 
general  to  conduct  the  eapeditien  againat  .  but  died 
while  attendiiig  to  the  entbaicatian,  at  Aonapolii,  Ifaiyland, 
OB  the  Ttb  of  Jiue  174a  Hit  Sbnuy  be  left  to  tbe  College  of 
William  and  Mary. 

See  R.  A.  Brock  (cd.),  "Tbt  OIBcial  Lettera  of  Alennder  Spots' 
wood  "  (with  a  memoir),  in  The  CoOections  of  Ike  Virfinia  Mislirieat 
.VmiV/v  I2  MiK..  Richmond,  tS.Ri-igSs). 

SPOTTISWOODE  I  SfOTii.swooi),  skitiswood  or  SpoTSWoon), 
JOHN  ( I  56^-iCnr/i.  archbishop  of  St  .Aniiren's  und  historian  of 
Scotland,  eldest  sinn  of  John  Spottiswood,  minister  of  Calder 
and  "  superintendent  "  of  Lothian,  was  bom  in  1565.  He  was 
educated  at  Glasgow  University  (M.A.  1581),  and  succeeded  his 
father  in  the  parish  of  Calder  in  15S3.  In  1601  he  attended 
Ludowick,  duke  of  Lennox,  as  his  chaplain,  in  an  embassy  to  the 
court  of  France,  returning  in  1603.  HcfaOowed  James  to  Eng- 
land 00  his  acceaaion,  but  waa  the  lame  year  nominated  to  thie 
•ee  of  Glaifow,  hit  cooNCiatioB  in  London,  however,  not 
tabing  phee  until  October  1610.  Spottiawoede  bad  odgbnl^ 
Iwoome  prominent  at  an  ardent  supporter  of  the  atrict  ^etby- 
tcrian  party,  but  gradually  came  to  sec  the  inconveniences  of 
"  parity  in  the  Church,"  attributed  little  importance  to  the 
existing  matters  of  dispute,  and  thought  that  the  interests  of 
I  Iwth  church  and  state  were  best  secured  by  keeping  on  good 
;  terms  with  the  king.  He  was  therefore  ready  to  co nfierate  uilh 
James  in  curtailing  the  powers  of  the  Kirk  which  encroached 
on  the  royal  authority,  and  in  assimilating  the  church  of  Scotland 
to  that  of  England.  On  the  30th  of  May  1605  he  became  a 
member  of  the  Scottish  privy  council.  In  1610  he  presided  as 
moderator  over  the  assembly  in  which  presbytery  was  abolished, 
in  1C15  he  was  made  archbishop  of  St  Andrews  and  primate  of 
Scotland,  and  in  1618  procured  the  sanction  of  the  privy  council 
to  the  Five  Articles  of  Perth  with  their  latiliratinn  ay  parliament 
in  1631.  In  1633  lie  crowned  Ouriea  I.  at  Kilyiood.  In  1635 
he  was  appoint^  Vad  chanoeUor  of  Scotland,  an  office  which 
he  retained  till  163S.  He  was  oppoted  to  the  new  liturgy  as 
inexpedient,  but  when  he  could  not  prevent  its  introduction 
he  took  part  in  enforcing  it.  He  was  a  spectator  of  the  riot  of 
St  Giles's,  Edinburgh,  on  the  urd  of  July  1637,  endeavoured 
in  vain  to  avoid  disaster  by  connssions,  and  on  the  taking  of 
the  Covenant  [lerceived  that  "  now  all  that  we  have  been  doing 
these  lliiriN  years  past  is  thrown  down  at  oijlc."  He  cstalitd  to 
Newcastle,  was  deposed  by  the  a^mbly  on  the  4ih  of  December 
on  a  variety  of  ridiculous  charges,  and  died  in  London  on  tlie 
26th  of  November  1639,  receiving  burial  in  Westminster  Abbey. 
Spottiswoode  pubUthed  in  i6so  B^tUatio  libdli  de  regimine 
adtrioM  teaHeMM,  an  aamcr  to  a  tract  of  CaidenHwd»  who 
lepKed  in  tbe  FMwwv  aubjoiBed  to  fam  AUm*  damammtm, 
(1633).  Tbe  only  other  writing  publlabed  duriBg  his  lifetime 
was  the  termon  he  preached  at  the  Perth  attembly.  Hit  most 
considerable  work  was  The  History  of  the  Church  and  State  ef 
Seotiand  (London,  1655,  seq.).  It  displays  considerable  research 
and  sagacity,  aipl  even  when  dcalir.g  with  i  r  r.lrmporary  events 
gives  a  favourable  impression,  upon  the  whole,  oi  the  author's 

candour  and  truth.    The  opporiM  tide  caa  be  itttdicd  in 

Calderwood's  Ifislory. 

SpottiswiH)de  married  Rachel,  daughter  of  David  Lindsay, 
bishop  of  Ross,  and  besides  a  daughter  left  two  sons,  Sir  John 
Spottinraode  of  Dabife  ia  FIfb,  aad  Sir  Xobeit,  picildent  of 

*To  each  of  Ms  comrades  in  this  journey  Spotswood  pwstntad  a 
snaU  goldca  honadwe,  letiend  "  Sic  javat  tnuwtnden  moutet." 
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the  Court  of  Session,  who  was  captund  •(  tll«  twtUe  of  PUU^ 

haugh  in  1645  ^("l  executed  ia  1646. 

Sec  the  accounts  preAxed  to  the  finrt  edition  of  Spottiswood«'s 
History  of  Scotland  avfi  to  that  publiahod  bv  the  Spottkwaade 
Society  ill  US51  ;alioOavidCBldcrwvod'«JSriifc  vlilrJrMr«4^jkatf^ 
(1842-1849). 

IWmWHIODIIl  WIUIAM  (1835-1883),  EDgfiifa  imtheiBar- 
tldan  and  physicist,  was  bom  in  London  on  tbe  itth  of  January 

1835.    His  father,  Andrew  Spotlkwoode,  who  was  descended 

from  an  :inciciu  ScoUish  faiiiily,  represented  Colchesler  in  parlia- 
nietil  kir  soiiu-  yt:a.rs.  and  in  became  junior  parlniT  in  the 
firm  o!  KvTL'  &  .Spottiswoodo,  printers.  \Villi.im  was  cxluc.ilrd 
at  Lalcham,  Kton,  Harrow  and  Halliol  ("oUfRc,  Oxford.  liis 
bent  for  scitntc  showed  it.scll  while  he  was  slill  a  schoolboy,  and 
indeed  his  removal  from  Eton  lo  Harrow  is  said  to  have  been 
occasioned  by  an  accidentrl  explosion  which  occurred  whilst  he 
was  performing  an  experiment  for  his  own  amusement.  At 
Harrow  he  obtained  in  1842  a  Lyon  scholarship,  and  at  Oxford 
in  1845  a  first-claas  in  roathematics,  in  1846  the  junior  and  in 
1847  the  aeolor  uaivcnitjr  mathematical  icholanhip.  In  1846 
he  left  Oxford  to  talce  his  fiolm's  phoe  iathebuaiaaB,  in  wliich 
hewisoigagBdiiiitilliiidcadi.  Li  1847  he  imfld  five  pamphlets 
entitled  M^Uaiiones  analylicae.  This  was  his  first  publication 
of  orii^al  mathematical  work;  and  from  this  time  scarcely  a 
year  pa^M.-d  ^.1  \vli:i.:h  lu'  did  not  fpve  to  the  world  further  mathe- 
matical u-bearilu--i,  lu  1*56  SpolLibWoode  travelled  it;  eastern 
Rii-N.i  And  in  i860  in  Crouiia  and  Hungary;  oi  the  former 
ex]H.-i!iti!]n  he  hx>  left  an  interesting  record  entitled  .1  Taran- 
lassi-  Journey  liiroui^h  Enslern  Russia  in  the  Aulumn  of  iSjd 
(London,  1S57).  In  1870  he  was  elected  president  of  the  London 
Mathematical  Society.  In  1871  he  began  to  lum  his  attention 
to  experimental  physics,  his  earUer  researches  bearing  upon  the 
pobrisation  of  light  and  his  later  work  iqxm  tbe  electrical 
ditduucge  m  rarefied  gases.  He  wrote  a  populwr  tmtise  upon 
the  foniisr  subject  for  the  "  Natwi*  "  S«tiea  (1874).  In  1878 
lie  ma  elected  pnaideaA  of  the  fiiitith  Awoffathm,  ead  in  the 
iim  year  preadent  of  the  Royil  Society,  of  which  he  had  been 
a  fdlow  since  1853.  He  died  in  London  of  tyi^ioid  fever  «o  the 
S7th  of  June  1883,  and  was  buried  in  Westminster  Abbey. 

.Xs  a  niathomallrian  hr  ix  ;  ujiir-d  himself  with  ma  iy  bninclies 
of  his  favourite  scieiRc,  more  es|Kx:ially  with  higher  algebra,  includ- 
ing the  theory  of  determinants,  with  the  Kcncral  calculus  of 
symbols,  and  with  the  application  tjl  analyius  lo  geometry  and 
mechanics.  The  followini;  brief  review  of  his  mathematical  work 
is  quoteil  from  the  obituary  notice  which  appeared  in  the  Proceedings 
of  Ihr  Roviil  Swiely  fx-X\viii.  34):  "  The  Interesting  scries  of  cum- 
muniraiiups  on  ihi  contact  of  rurvi-s  and  sur(;jrcs  which  .ire 
containeil  in  the  Philosopkital  Tramoition:.  i.f  itWu  ami  sidiseciuent 
years  would  alone  account  for  the  hi^h  rank  he  obtained  as  a 
mathematician.  .  . .  The  mastery  which  he  had  obtained  over  the 
mathematical  symbols  was  so  complete  that  he  never  shrank  from 
the  use  of  expresMons,  howev»?r  complicated — nay.  the  more  com- 
plicatetJ  they  were  the  more  he  scemcti  to  re\el  in  them — provided 
they  did  not  sin  against  the  riiliiii;  .(.ttii  u\  ..li  his  work  -.vninictry. 
To  a  mind  imbued  with  the  love  of  mathematical  ^vinnietry  the 
study  of  _dflermini»nt»  had  naturally  ever>'  attraction.  In  1851 
Mr  Spottiswoode  publishod  in  the  form  of  a  pamphlet  an  account  of 
•oow  dementary  tlworems  on  tbe  sutijcct.  Thi.s  having  fallen  out 
of  print,  permiasion  was  sought  by  the  editor  of  CrtUe  to  refirrMlttce 
it  in  the  panes  of  th.lt  ^'oiirnar,  Mr  SjMttiswoixle  i;ran'e<l  the  rrn-j  -t 
aril!  iindertcKjli  lo  revise  hin  wurk.  I  he  -iibjci-t  had,  howi  \  •  i ,  I  i  .ii 
so  extensively  developed  in  the  interim  that  it  provi^i  nei  erN.irv 
not  merdy  to  revise  it  but  entirelv  to  rewrite  the  work,  which 
beeaOMa  memoir  of  116  paj^s.  To  this,  the  hrst  clcmcntarv'  treatise 
oe  deteiiulnaats,  murh  of  the  rapiil  <le\ elin>ment  of  the  subject  is 
due.  Tlie  edcct  of  tlie  >iii<ly  on  Mr  S|Kitti<iwoodc's  own  methods 
was  mo.it  pronoiiiv  11! ;  there  !<;  tcirrelv  a  \viys'  of  his  mathematical 
wriliiiKM  that  dix-^.  no;  l.risilr  v\irh  ■.'f'iermiii..nfs.  '  Hit  pafier*. 
nurabering  over  too.  were  pulilished  princin-dly  iji  the  I'hilosopkkal 
Transactions,  Praerfdingi  of  the  Royal  Society.  Quarterly  Journal  of 
Matktmaties,  Proceedings  of  Ike  London  Matkematirat  Society  and 
CM*,  and  one  or  two  in  the  Complex  rtndnt  of  the  P.nris  .'\ca<'li'nt\' ; 
a  list  of  them,  arranged  accordiue  to  tiw  sevtoal  journals  in  which 
tbtty  orignally  apacired,  with  abort  notes  open  tbe  less  familiar 
memoirs,  is  given  fn  Salnrt,  xxvn.  599. 

tPOTTSTLVANIA.  a  county  of  Virginia,  U.S..\..  so  callcxl  after 
Alexander  Spotswood  (9.V.),  lieutenant  governor  of  Virginia  in 
i7io-i7«e,  who  mted  eitenaiye  ertates  and  mints  tbercia.  it  la 


bounded  on  the  N.  by  theBapiilan  and  RappaIianiiochri«cniaitd 
ontheS.  by  the  North  Anna.  It  it  celebrated  as  oontainingsevetml 
of  the  most  f  amotis  battlefieldftof  the  Civil  Wai^FrcdericlbSburg, 
Chancellorsvillc,  the  Wildemeas,  and  particular^  that  of 
SjMiitsylvania  Court  House,  where  the  armies  of  Grant  and  Lee 
contended  for  neazty  two  veeka  (May  S-ai,  1864).  The  hattlea 
of  ChanceUoflBville,  WIMcmcss  and  Sipott^lvania  an  described 
in  tbe  article  Wilderness. 

SPOUSE^  (O.  Fr.  espous,  mod.  ipoux,  espouse,  fpouse,  L«t. 
sponsus,  spcmsa,  a  betrothed  or  promised  man  or  .Msnian,  I'r.jm 
spondere,  to  promise),  a  husband  or  witc,  properly  one  promised 
or  l>elri.)thi--d  to  another  in  marri,igc. 

SPRAT,  THOMAS  (  16.^5171.}),  Lnglish  divine,  was  bom  at 
Jieaniinslei .  i/oriclshire,  and  tnlucaled  at  W'adham  College, 
(Jxiiini,  uhere  he  held  a  I'ellowi^iip  (1657-1670).  Having  taken 
orders  lie  l>ecame  a  prebendary  of  Lincoln  in  1660.  In  the  pre- 
ceding year  he  had  gained  a  reputation  by  his  poem  TolkeHaffie 
Memory  of  the  most  Renowned  Prince  Oliver,  Lttd  ProUctcr 
(London,  1659),  and  he  was  afterwards  well  luMnm  ai  a  wit, 
prcacfaer  and  maD  of  ktteis.  His  chief  ptoae  wnkt  are  tbe 
ObservaikHs  uptn  Maimmr  it  SmUm's  Ytytf^  fule  Smffamd 
(London,  1665),  a  satirical  ntpljr  to  the  tiriaarea  on  Eagfiamm 
in  Samuel  de  SorbUre's  book  of  that  name,  and  a  History  of  the 
Royal  Society  of  London  (London,  1667),  which  Sprat  had  helped 
to  found.  In  l66<)  he  became  canott  cf  Westminster,  and  ia 
1670  rector  of  UlTington,  Lincolnshire.  He  was  cliaplain  lo 
Charles  II.  in  1676,  curate  and  lecturer  ,it  .St  Margaret's,  We^t- 
miiister,  in  1671^,  canon  of  Windsor  in  lOSi,  dcjin  of  U  estniiiu.lor 
in  1683  and  bishop  of  Rochester  in  16S4.  He  was  a  mcnil)tr  of 
James  II, 's  ecclesiastical  commission,  and  in  16S8  he  read  the 
Declaration  of  Indulgence  to  empty  benches  in  WcstniinaliT 
Abbey.  Although  he  exposed  the  motion  of  tOKg  declaring  the 
throne  vacant,  he  assisted  at  the  coronation  of  William  and 
M.ary.  As  dean  of  Westminster  he  directed  Wren's  restoration 
of  the  abbey.  I  Ic  died  on  the  30th  of  May  1713. 

SPRAT,  a  maiine  fiih  (Clupm  spraUtu),  naiacd  "  fuvie  "  in 
Scotland,  one  of  dw  HBaliest  spcdes  of  tbe  feniis  Clupia  or 
herrinci,  lax^cneeda  s  in.  i)^  length,  and  occurs  in  birgc  shoala 
on  tbe  Atlantic  ooasta  of  Eurojx.  Sprats  are  very  often  con- 
fotmded  with  young  herrings,  which  they  much  resemble,  but 
can  always  be  distinguished  by  the  following  characters:  they 
do  not  possess  any  teeth  <in  the  palate  (vomer),  like  herrings; 
their  Rill-covers  are  snio»ilh,  witlioul  the  radiating  striae  which 
are  found  in  the  shad  and  the  piUliard:  the  anal  fin  consLst--  of 
from  seventeen  to  twenty  rays,  and  the  lateral  line  of  forty-seven 
or  forty-ei^ht  scales.  The  ventral  fins  arc  slightly  anterior  to 
the  origin  of  the  dorsal  fin;  and  the  spine  consists  of  from  forty- 
seven  to  forty-nine  vertebrae.  The  sprat  spawns  in  the  open 
sea  from  Fcbrunr>-  to  May  and  is. only  occasionally  captured 
in  the  ripe  condition.  Its  eggs  a»  buoyant  and  pela(^  and 
easUy  recoigniaed.  The  qpnt  Is  «M  of  the  mote  important  food- 
fishes  en  acoouBt  of  thelmneaM  Bwaiban  which  are  cmiht  when 
the  shoak  approach  the  coasts.  They  are  loawwhat  capridoua, 
however,  as  regards  the  place  and  timeof  their  appcoianoe,  the 
latter  falling  chiefly  in  the  first  half  of  winter.  Thqr  are  caught 
with  the  seine  or  with  the  bag-net  in  the  tideway.  Large 
qi.a:Uities  are  <<uisuniejl  fresh,  but  many  are  pickled  or  .smoked 
and  others  pre|i.irei;  like  ancho%ies.  Frequently  the  captures 
arc  .so  Large  that  the  t;sh  uii;  ne  u»e<.l  as  nianurv  only. 

SPRATT,  THOMAS  ABEL  BRIMAGB  (1S11-18SS),  English 
vice-admiral,  hydrographcr  iind  geologist,  w.is  b<im  at  East 
Teignmouth  on  the  nth  of  May  l8tl.  He  was  the  eldest  son 
of  Commander  James  Spratt,  RJN.,  and  entered  the  navy  in 
1817.  He  was  attached  to  the  surveying  branch,  and  was 
engaged  almost  oantiinHMisly  until  1863  in  surveying  the 
Meditemnean.  Ascommanrkr  of  the  "  ^tfire  "  he  Mmiltiwl 
distinguished  service  m  the  Bbdk  Sea  dotinf  the  CtiaiOiii  War, 
and  was  appointed  C.B.  in  1855.  At  an  earlier  date  be  was 
assocLitcd  with  Edward  Forbes,  then  naturalist  to  the  "  Beacon," 
and  durinR  the  years  iS.}i-i';4;  they  made  observations  on  the 
bathymctrical  distribution  of  marine  life.  To  Forbes  he  was 
spedal^iaddKed  for  his  inteicet  in  natural  hirtory  and  tedogy. 
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and  together  they  published  Travels  in  I.ycui,  ire.  (1847).  Spratt 
investigated  the  caves  at  Malta  and  obtained  remains  of  the 
pigmy  elephant  (EUpkas  meiiUtuu),  which  was  described  by 
Dr  H.  Falconer.  He  investigated  the  geology  of  several  Greek 
iakads,  also  the  abom  ol  Alia  Minor,  aad  made  detailed  observa- 
tions on  the  Dcha  of  the  Nk.  He  was  especially  distinguished 
for  hu  Tratds  and  Resrarehes  in  Crete  (3  vols.,  1865),  in  which 
he  ably  described  the  physical  geography,  geology,  archaco- 
log>'  and  natural  history  of  the  island.  He  was  commis.sioncr 
of  fisheries  from  1866  to  1^73;  and  acting  conservator  of 
the  McTM-y  from  1H70  until  the  close'  of  his  BfiB.  He  died  at 
Tunbridgc  Wells  on  the  loth  of  March  1S88. 

IPRBCKBLS,  CLAUS  (18^8-1008),  American  capitalist, 
was  bom  in  Lanstedt,  Hanovtr,  in  1828.  In  1846,  to  escapt- 
aimgr  service,  he  emigntad  to  the  United  Sutcs  and  became  a 
gneer.  In  1856  be  senoved  fiem  New  York  City  to  San 
FkBodMo,  whew  he  set  op  n  s  grocer,  then  a  brewer,  and  later 
a  sugar  refiner.  He  gradually  obtained  control  of  most  of  the 
sugar  refineries  on  the  Pacific  coast ;  he  was;  able  to  undersell  his 
competitors  because  he  bought  his  raw  sugar  in  Hawaii.  w)urc 
he  purch.oscd  large  plantations  and  contracteii  for  the  iiroiiucc 
of  others.  He  built  a  large  reliiicry  in  Hawaii,  and  his  inlluetHe 
with  the  Hawaiian  government  was  for  a  time  paramount. 
By  financing  the  Pacific  Steamship  Com|>any  he  was  able  tu 
leduce  the  freight  charges  on  his  sugar,  and  be  also  introduced 
various  tmprovemeata  a  Ae  nethods  of  mamifartmo.  It  was 
be  who  built  the  ndlway  from  Salinaa  to  Saa  nudsoo^  by 
bu>'ing  which  the  Atchison,  Topeka  &  Santa  Fi  first  made  a 
tlirough  line  into  San  Fraiiciscr).  Sprct  kels  ilied  in  Smi  rraiiciw  o 
on  the  36lh  of  Decen>ber  igo8.  His  eldest  Mm.  John  IJiedricli 
Spreckcls  (b.  1853),  became  proprieior  ol  the  SiJo  /•/■(.■mciji (i 
Morning  Call  and  succeeded  to  his  father's  steamship  interests; 
and  another  sou,  Rudolph  Spreckei--,  iiS;^-  ),  became 
president  of  the  First  National  liank  of  .San  Franciiico. 

SPRBB,  a  river  of  Prussia,  Germany,  rising  in  the  district  of 
Upiier  Ltttatia,  in  the  Itfaiadom  of  Saaooy,  doM  to  the  Bohenian 
frontier,  and  flowing  neu^  due  north  paat  Bantaen,  Spranherg 
•ad  Cotthus»  di^Aig  hetweoi  the  fint  two  towm  lor  «  thne 
Into  two  anns.  Below  Cottbut  the  river  splits  faito  a  network 
of  channels,  and  .swings  round  in  a  big  curve  to  the  west  forming 
the  peculiar  marshy  region  (jo  m.  long  and  3  to  6  m.  wide) 
known  as  the  Sprecwald.  Having  returned  to  its  predominant 
direction,  it  turns  W.N.W.,  and  passing  FUrslenwaldo  and 
Kopenitk  threads  Berlin  in  several  arms,  and  joins  the  Have! 
Ot  Spandau.  Its  length  is  22j  m.  uf  which  112  are  navigable; 
the  area  of  its  drainage  basin  is  3660  sq.  m.  It  is  connected 
with  the  Oder  by  the  Fiiediich  Wilhelm  or  MOUrose  Canal 
oiade  in  t86»-t8M,  which  It  17  m.  long,  and  by  the  Oder^pree 
Canal,  made  in  lUf-taSB,  and  with  the  Havd  hy  the  Beribi- 
Spandau  Navigation  Canal.  5}  m.  long,  and  by  the Teltow Canal 
completed  in  11K35 

SPREEWALD,  a  district  of  (lermany,  in  Ihr  I'russi.m  province 
of  Brandenburg,  a  marshy  dci>res;iion  of  the  middle  Sjirre  valley, 
estending  to  some  106  sq.  m..  its  length  l«?ing  2-  m  and  it.s 
wi<lth  varying  from  i  to  7  m.  It  owes  its  marshy  character 
to  the  river  Spnn-,  whii  h  alxjvc  Liiblx-n  splits  into  a  network 
of  over  two  hundred  arm.s,  and  in  ,scasons  of  flood  generally 
oweiibwt  coosideiable  portions  of  the  region.  In  tie  pans 
wUdi  an  eapiriaHy  BaUe  to  mimdatien,  as,  for  enunple,  the 
wiBafsS  of  Laihdi^  ^'^''IP*  ""^  ^"'S*  "^V  ihe  homesteads 
are  baiH  each  on  a  nttle  self-contained  isUnd,  approorhablc 
in  summer  only  by  boat,  and  in  winter  over  the  ice.  In  spite 
of  iiS  marshv  i-lmracter  the  Sjiret-wald  is  in  i)arl  cultivated,  in 
pjrt  ( I  i  rti-;L  into  p-^-'i '^r^iK*'.  aii<l  .iimost  everywhere,  but 
more  espetiall)  in  the  lower  (listricts,  woode<l  like  a  park,  the 
predominant  trees  lieing  willows.  Fishing,  cattle-breeding 
and  the  growing  of  vegetaliles,  more  particularly  small  pickling 
cncmnbers,  are  the  chief  occupations  of  the  people,  about 
50^000  in  all.  In  great  part  they  an  of  Wendish  blood,  and 
though  the  majority  have  been  Gcrmaniaed,  there  It  a  small 
residue  who  have  folthfuUy  preserved  their  national  speech, 
customs,  and  their  own  peculiar  styles  of  dress.  The  attractive 
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blending  of  wood  and  water  makes  the  Sprecwald  in  summer  a 
resort  of  the  popple  of  the  lYussian  capital;  but  also  in  winter 
the  district  i^  largely  visited  by  people  bent  on  skating,  sleighing 
and  other  winter  pastimes.  The  chief  town  is  Lllbhen,  45  m. 
south  from  BarUa  OB  the  raifany  to  Gflilitx. 

See  W.  von  Sehulenbafg.  Wmibti*  Vdhstagn  und  CArSmht 
aus  Jem  SpntwM  (Leipaig.  18B0):  Kllhn,  Dtr  SpmwaU  mud  tthu 
Btwoktm  (Cottbus,  1889):  and  Brsunsdorf.  SpmmMftkrtm 
(LObbenau,  1901). 

SPRBHBBBS,  a  town  of  Germany,  in  the  Prussian  province 

of  Brandenburg,  situated  p.irtly  on  an  island  in  the  river  Spree 
and  partly  on  the  west  bank,  76  n\.  .S.E.  of  Berlin  by  the  railway 
to  ("lorlil/.  Top  11005!  ii.iSS.  There  are  a  Roman  Catholic 
.and  two  r.vangclical  churches,  a  pilgrimage  chaiM-l,  <lating  from 
noo,  a  ducal  chateau,  built  by  a  son  of  the  clcxior  John  George 
about  the  end  of  the  i6Lh  century  {now  uiili7.ed  as  government 
offices),  classical,  technical  and  commercial  schools  and  a 
hospital.   It  caniet  on  consideiable  manufactuies  of  woollen 

cloth. 

SPRKIfOn»  KOBT  (i7l»-i833),  Germaa  botaalat  and  physi- 
cian, was  bom  on  the  3rd  of  August  1766  at  Bodelkow  in  Pome- 

rania.  His  uncle.  Christian  Konrad  Sprengel  (1750-1816),  is 
remembered  for  his  studies  in  the  fcrtiliz.ation  of  flowers  by 
insects  -a  subject  in  which  he  reached  conclusions  many  years 
ahead  of  his  time.  His  father,  a  clergyman,  provided  him  with 
a  thorough  education  of  wide  scoix;;  and  the  tx>>'  at  an  early 
age  distinguished  himself  as  a  linguist,  not  oiJy  in  Latin  and 
Greek,  but  also  in  Arabic.  He  iqipearcd  as  an  author  at  the 
age  of  fourteen,  publishing  a  tnall  work  called  Awtatmmi  mm 
Boiamk  fUr  Prtuunsimmer  in  ij9o.  In  17114  ha  hagtn  to  atody 
theology  and  ittedicine  at  the  university  of  BmRb,  but  soon 
relinquished  the  former.  He  graduated  in  medicine  in  1787. 
In  178Q  he  was  appointed  extraordinary  professor  of  medicine 
in  his  alma  nuiUr.  aiid  in  1705  was  pronioteil  to  be  ordinary 
I>rofes><)r.  He  devoted  much  of  his  lime  to  medical  work  and 
to  investigations  into  the  history  of  medicine;  and  he  held  a 
foremost  rank  as  an  origin.d  iiivis'igator  both  in  me<licinc  and 
botany.  Among  the  more  imjxirtanl  of  his  many  ser\'iccs  to 
the  latter  science  was  the  part  he  took  in  awakening  and  stimu- 
lating microacepic  investigation  into  the  anatomy  of  the  tisauca 
of  the  higher  plantti  though  defective  miaoscopic  appGancea 
rendered  the  conclusions  anivsd  at  hgr  himself  untrustworthy. 
He  also  made  many  improveoeots  m  the  details  of  both  the 
l.innaean  and  the  "  n.it'ir.il  "  systems  of  classification.  He 
ditni  of  an  apoplectic  .seizure  at  Halle  on  the  i  sth  of  .Mar<  h 

Sprengel  s  more  important  works  were:  Beilrd[e  :ur  Geschichle  des 
Ptdiu  (1747):  Gal«»s  FitMthn  (t7W):  Aftlip*  da  Hippoknks 
(1789);    Vartuch  tintr  pratmaHtehM  GtaakUe  der  Anmihnidf 

(I702-I7P9);  Handbuek  der  PatktUt/ie  (tnjf'T^?):  I»stHuHontt 
medieae  (6  vols..  1809-1816):  GnektcMe merMedictn  (completed  in 

iRjo):  Antiquilatum  bcianieamm  spftimm  fi7q8);  Histeria  rti 
hfrhariae  I  l»t<»7 -1808I ;  Anleituni  zur  Kt-nnlniis  dfr  litwAchse 
(  i»oi-l8o4;  and  ag-ain  1817-1818);  Gescku hu  der  Botanik  (,161 J- 
1818);  VoH  dem  Bau  Mnd  dtr  Natur  der  CrwAchse  (i8l}):  Flora 
hnlmsis  (1806-1815;  and  in  l8,v);  Species  umbeUiferarnni  minus 
rognilae  (1818);  Jvtue  Enldftkuttg  im  eantm  i'mfang  der  Pflansen- 
kunde  (1820-18M).  He  edited  an  ccfitlon  of  Lmnaeus's  Systtma 
tfgfiabilium  in  1B24  and  of  the  Cmrru  jAantarmm  in  18)0^  A  list 
of  his  botanical  papers  from  I7>>K  <in\^.irds  will  be  fouad  bl  the 
Royal  Society's  Catalogue  oj  Scientific  Papers. 

tnUBMIS.  MMOB  (/.  1500),  the  Domfaikan  faiquisitor  of 
Cofopa,  wiw  with  Bcfauick  Ktimar  (faiatitw}  pufaUahed 
MaOau  m^rficarum  or  Wexenkammer,  the  standud  textbook 

on  witchcraft,  rsiKii.ill\'  in  Germany.  The  book  gives  (1) 
evidences  of   witclur.ilt;  rules   for   discovering  it;  (3) 

proceeilings  f<)r  punishnietit . 

SPRENGTPORTEN.  OORAN  MAGNUS,  C'ot  sT  {1740-1810), 
Swc<lish  and  Ru.ssian  |>obtitian,  yuunger  brother  of  Jakob 
Magnus  Sprcngtporten,  entered  the  army  and  ruse  to  the  rank 
of  captain  during  the  Seven  Years'  War.  He  assisted  his 
brother  in  the  revolution  of  1772,  and  in  1775  was  madeacokmei 
and  faejgaiBer  In  cast  Fudand.  Here  he  dlstingn&had  Uaualf 
greatly  as  an  organiser  and  administrator.  The  militiqr  tchool 
which  be  founded  at  BraheUnnd  subsequently  becanw  a  alate 
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institution.  Irritable  and  suspicious  like  his  brother  he  also  j 
came  to  the  conclusion  that  hLs  services  had  not  bc-cn  ;nlL:iua.l'.  ly  , 

appreciated,  and  the  flattering  way  in  which  he  was  welcomed 
by  the  Ruaaian  court  daring  a  visit  to  St  Ptotenburg  in  1779 
still  further  inceaaed  lum  against  the  purdy  imaginaiy  iQi^ti- 
tude  of  his  mm  aoverejgn.  For  the  neit  two  years  he  itaa  hi 
the  Franch  acnke,  setitniing  to  Finland  in  1781.  It  was  now 
that  he  first  ooaoeived  the  plan  oC^^arating  the  grand  duchy 
from  Sweden  and  erecting  it  into  an  Independent  state  under 
the  protection  of  Russia,  During  the  rtktiag  of  1786  he  openly 
opposed  Gustavus  III  ,  at  the  same  time  engaging  in  a  secret 
and  treast)nable  correspondence  with  the  Russian  ministers 
with  the  view  of  inducing  them  to  assist  the  Finns  by  force  of 
arms.  In  the  following  year,  at  the  invitation  of  Catherine  II., 
he  formally  entered  the  Russian  ser\'icc.  When  the  Russo- 
Swedisb  War  of  1788-90  b«gan,  Sprengtporten  received  the 
coMBMod  of  a  Rttsalan  anny  corps  directed  against  Hnland. 
He  took  no  direct  part  fa  the  Aijala  cooipfracy  (see  Sweden: 
History),  but  urged  Catherine  to  support  it  more  energetically. 
His  own  ncROtiatinns  with  his  fcDow  countr)'mrn,  cspcri.Tlly 
after  (Justiivus  111.  had  brought  the  Finiandcrs  backtoihiir 
allegiance,  failed  utterly.  Nor  was  he  able  to  serve  Russi.i 
very  cfTeclivcly  in  the  field  for  he  was  seriDUsly  \voun<k'<l  at 
the  battle  of  Parosalmi  (1700).  At  the  end  oi  itu-  war.  iinietii, 
his  position  was  somcwiiat  precarious,  .-is  the  High  Court  of 
Fi:il,ind  condemned  him  as  a  traitor,  while  Catherine  regarded 
liim  as  an  inoompetent  impostor  who  could  not  peifocm  his 
pwwniBea.  For  the  next  five  yean,  therefbie  (inii3-iy!;iS)r  I* 
thought  it  eaprdient  to  quit  Russia  and  live  at  TDplits  in 
Bohemia,  lie  was  re-employed  by  the  emperor  Paul  who,  in 
1800,  sent  him  to  negotiate  with  Napoleon  conrerninp  ihe 
Maltese  Order  and  the  inttTchanRe  of  prisoners.  .After  I'^ul  s 
de.uh  .S;)r(  net porten  w.xs  .iRiiin  in  disgrace  for  seven  years, 
but  was  consulted  in  iSoS  on  the  eve  of  the  outbreak  of  hos- 
tilities with  France.  On  the  ist  of  December  1808  he  was 
appointed  the  first  Russian  guvemor-general  of  Finland  with 
the  title  of  count,  but  was  so  unpopular  that  he  had  to  resign 
hb  post  tlie  foDowutg  year.  The  last  ten  yeaiB  of  Ins  Ufe  vrere 
lived  to  retirement. 

See  Firuka  Tidshrifl  (Helmngfors,  1877-1889);    and  Stenska 

Letteraiundlhkapets  i  Finland  fdrhandlinrar  (Hdsinefors.  1887). 

(R.  N.  B.) 

SPRENGTPORTEN,  JAKOB  MAGNUS  (i 727-1786},  Swedish 
soldier  and  politician.  In  his  twelfth  year  be  chose  the  pro- 
fession of  aims,  and  aesved  his  country  with  distinction.  The 
few  and  nuKEahlB  tiiaHi]iha  of  Sweden  dwing  the  Seven  Years' 
War  were  due  dmwt  entiidy  to  young  %»aigtpoitea,  and  he 
emerged  from  it  with  a  lieutenant-colonelqr,  a  peosion  of  [to, 
and  the  reputation  of  being  the  smartest  offioer  in  the  ier\'ice. 
SprcngliKirlcn,  above  all  things  a  man  of  action,  had  too  hearty 
a  contempt  for  "  Hats  "  and  (■a[>s  tu  bclung  to  either.  He 
regarded  the  monstrous  SN-stem  of  misrule  for  which  they  were 
primarily  responsible  with  indignation,  made  no  secret  of  his 
sentiments,  and  soon  gathered  round  him  a  band  01  young 
officers  of  strong  royalist  proclivities,  whom  he  formed  into  a 
dub,  the  io-adled  SsnuAa  BcUat  (Sweden's  gcoundworlt). 
The  chib  waa  ouppnased  hy  the  daninant  **  Capi)**  adw  also 
sought  to  rufa  Spnngtporten  financially  by  inciting  lib  tenants 
in  Finland  to  bHng  actions  against  him  for  alleged  extortion, 
not  In  the  ordinary'  court <;  bu'  ir.  thi'  riksJiii  itself,  where  Sprengt- 
porten *s  political  advcrsnric-^  w<iuid  he  his  judfit-s.  The  enraged 
Finnish  cdIohlI  tliercupon  apprnai  bed  (iustavus  III.  with  the 
project  of  a  revolution  against  their  common  enemies,  the 
"Caps."  It  was  to  begin  in  Finland  where  Sprengtfxjrten's 
ngiment,  the  Nyland  dragoons,  was  stationed.  He  underto<»k 
to  aeiae  the  impregnable  fortress  of  Sveaborg  by  a  roup  de  m,iin. 
The  submiasMNi  of  the  wbok  grand  dudnr  would  be  the  natural 
consequence  of  such  a  success,  and,  Finland  once  secured, 
^ptengtporten  proposed  at  the  head  of  his  Finns  to  embark  for 
Sweden,  meet  the  king  and  his  friends  near  Stockholm,  and 
Aurjirise  the  capital  by  a  night  attack.  This  plan,  subscciirntly 
enlarged  by  a  suggestion  of  a  fellow  plotter,  J.  K.  Toll 


I  was  warmly  approved  of  by  the  Ling.  On  the  und  of  Jolf 
.  1772  .Sprengt[K>rlen  left  Stockholm  On  tlic  ijth  of  .-VugUSt 
he  reached  Hclsingfors.  On  the  i6lh  he  {>ersuaded  the  fortress 
of  Sveaborg  to  submit  to  him.  Hclsingfors  followed  the  example 
of  Sveaborg.  A  week  later  all  Finland  lay  at  the  feci  of  the 
intrepid  oolond  of  the  BotgA  dragoona.  By  the  33rd  of  August 
Sprengtpoften  was  ready  to  re-embatk  for  Stockholm  with  780 
men,  but  contrary  winds  kept  him  back,  and  in  the  meanthne 
(iustavus  III.  himself  had  carried  out  his  revolution  unaided. 
On  his  return  to  Sweden,  however,  Sprengtporten  was  received 
with  the  greatest  distinction  and  made  a  lieutenant-general  and 
colonel  of  the  guards.  He  was  also  appointed  the  president 
of  a  commission  for  strengthening  the  defences  «(  Finland.  But 
Sprengtporten  was  still  dissatisfied.  Uc  could  never  forgive 
liustavus  for  having  forestalled  the  revolution,  and  his  morbidly 
irritable  and  suapidous  teaser  aav  aUghts  and  insults  in  the 
most  innocent  con^junctures.  His  first  quaird  with  Gustavia 
happenod  fa  1774  udien  he  refnsed  to  accqit  the  post  of  eon- 
mander-in-chirf  in  Finland  on  the  eve  of  threatened  war  with 
Russia.  The  king  gooil-naturcdly  ovcrlrmked  his  outrageous 
iiis<ilfnce  on  this  occasion,  but  the  iiifv;l,ihli:  ruptule  was  only 
(niiV.|iiuicd.  .\  most  IrumjK-ry  affair  brouKhl  tnaltiTs  to  a  head. 
Sprengt{x)rtcn  had  insulted  the  guards  by  giving  precedence 
over  them  at  a  court-martial  to  some  officers  of  hLs  own  dragoons. 
Thejguarda  complained  to  the  king,  who,  after  con.^ultin^  with 
the  aanale^  mildly  remonstrated  with  Sprengtporten  b>  1  iter 
Si»eagtporteB  tbeieupoo  tendered  his  resignation  as  oolond 
Of  the  gttaid,  and  at  a  personal  faterviiew  with  Gnatawa  ms  so 
vkdent  and  insolent  that  anything  like  agreement  between  them 
became  impossible.  Sprengtporten  was  haunted  by  the  fixed 
idea  that  the  jeunrssr  dorf,-  of  the  court  was  in  league  with  his 
enemies  to  traduce  and  supplant  him,  and  not  all  the  for- 
hti.tance  of  the  king  could  open  his  eyes.  He  received  a 
(x-nsion  of  £2400  a  year  on  his  retirement  and  was  allowed  the 
extraordinary  privilege  of  a  guard  of  honour  as  long  as  be 
lived.  Nevertheless,  to  the  end  of  bis  career,  be  continued  to 
harass  and  aanoy  Us  kms^ulEHiBg  beaeitetor  with  tuA 

See  R.  N.  Bdn.  Gwlaaa*  ///.  and  Ids  Cmumponrita,  voL  L 

jf.  msL  7«MkoekhAm.  190^.  UClf.  B.) 

SPRING  (from  "  to  spring,"  "  to  leap  or  jump  up,"  "  burst 
out."  O.  Eng.,  springan,  a  common  Tcul.  word,  cf.  Ger.  sprim^t  n 
possibly  allied  to  Or.  <nrkfiXf<TOax,  to  move  rapidly).  i>riniarily  the 
act  of  springing  or  leaping.  The  word  is  hence  applied  in  various 
senses:  to  the  season  w  the  year  in  which  plant  Ufe  bcpns 
to  bud  and  shoot;  to  a  source  of  water  springing  or  w^clling 
up  fram  bdoiir  the  anlaoe  of  the  earth  and  Ifawing  away  as  a 
stteamorataadinf  faapod  (mo  WAXBtSom.y):  or  toan  elastic 
or  resilient  body  or  contrivance  for  receiving  and  imparting 
mechanical  pciv.  er.  The  most  common  form  in  which  springs  ia 
this  l.vst  sense  are  ma<le  is  that  of  a  spiral  coil  of  wire  or  narrow 
band  of  steel.  There  are  many  uses  to  which  they  are  put, 
e.g.  for  communicating  motion,  as  in  a  clock  or  w.ilc  h  (i/i^.r.l. 
or  for  relieving  concussion,  as  in  the  case  ot  carri.ijii  s  </  :  1 

SPRINGBUCK,  or  Spuncbok  {Anlidorcas  eutkorc),  an  aberrant 
South  African  gazelle  inhabiting  the  country  south  of  the 
Zambesi,  but  sangmg  north-westwinb  to  Mossamedes.  In  the 
more  settled  porta  of  Cq  w  Colony,  the  Unamal  and  the  Orange 
Free  State  it  now  only  exists  withfa  the  enclosures  of  the 
large  farms,  and  can  hardly  be  said  to  be  any  longer  truly  w9d. 
Both  sejtcs  carry  lyrate  horns;  the  shoulder-height  of  an  aduh 
male  is  about  30  in.,  and  an  average  pair  of  horns  me.isurcs 
14  in.  alotig  the  curve;  in  the  female  the  horns  are  more  sl<  ndrr 
The  general  colour  above  is  rcfldish  fawn,  separated  from  the 
white  of  the  umler-parts  by  a  dark  band  on  the  flanks,  .\loag 
the  middle  of  the  binder  half  of  the  back  is  a  line  of  long  erectile 
white  hain,  foming  the  "  fan,"  continued  down  over  the 
rump;  in  repose  this  is  coocealfd  by  the  surtouading  hair,  but  ia 
conspicuously  displayed  wlwn  the  animal  takes  the  gnat  Icapa 
from  which  it  derives  its  popular  name.  The  periodical  wign^ 
tions  of  springbuck  are  well  known,  and  though  the  Mkr  aie 


L.iju.^ijd  by  GoO' 


SPRINGER—SPRINGFIELD 


739 


small  compared  with  thote  of  about  i8$o,  they  still  htclnik  very 
large  herds.  In  i8q6  there  was  a  great  trek,  and  about  then 
in  the  north  of  Cupc  Colony  a  hcrtl  was  seen  which  was  cstimatcti 
at  500,000  head. 

SPRINGER.  ANTON  HEJNRICH  (iHjs-i8<)i),  German  writer, 
was  born  at  Prague  on  the  ijth  of  July  1825  and  was  educated 
at  the  university  of  his  native  city.  Taking  an  interest  in  art. 
he  visited  Munich,  Dresden  and  Berlin,  and  apent  some  months 
ia  JuJy;  afterwucte  be  Mtlkd  at  Tttbingea  and  io  1848  be 
numad  to  ftafu*  «nd  bcfui  to  bcUm  at  bis  own  vaivenity 
on  the  Uatoiy  oi  tba  nvolutioaaiy  qwcL  The  Bbctal  tone 
«C  tbcK  kctures  brou^  bin  into  disbvonr  with  the  ruling 
antbotitics,  and  in  1840  he  left  Huhemia  ami  p.isscd  some  time 
in  England,  France  and  the  NcthLrland>.  lii  1852  he  settled 
at  Bonn,  where  he  Ictiured  on  art  and  became  a  professor  in 
iSsy;  in  1872  he  went  to  the  university  of  Strassburg  and  in 
1873  to  Leipzig.  As  a  journalist  and  a  pubhcLst  Springer 
advocated  the  federal  union  of  the  states  rukd  by  the  Austrian 
emperor,  and  asserted  the  right  of  Pnisaia  to  tbe  beadahip  of 
Gmaaay;  duriqg  tbe  Ctuncaa  War  befavound  tbeemanrlpatica 
«f  tbe  amall  atatea  fai  tbe  aoutb-eaat  of  Eunpe  Inmi  Tntkiib 
aupremacy.  After  many  years  of  feeiile  inltb,  be  ded  at 
Leipzig  on  the  jist  of  May  1891. 

Sprin|KieloMi«i|«ea«nHrboth«nbiitei]r«ad«aeit.  hthe 
fonncr  coaneidon  ui  moat  bnpprtant  work  ia  nit  GttckieJUt  OtHtr- 

rticks  sfit  drm  wiener  fri>dni  (LcuicIe,  1863-1865),  which  has  l«-iTt 
translated  into  Cmrh  (Prague,  ifc?).  His  other  historical  wi^rks 
•fc:  CeickkkU  des  HevtAuttonsseilatters  {yr.\s!.w',  1849):  Oesterrrich 
nack  der  Rnciulion  (IVaKuc,  1850):  (A  u  rrc,-t  A,  Preussen  und 
Deulschland  (Prague,  iHsi ) ;  faris  imxiii.  Juhrhundrrl  {Leipzig,  1856) ; 
and  Protokdle  des  Verfasiungs-Ausschusses  im  onterrekhisihen 
Reickstage  1848-1640  (LetpziK,  1865).  His  principal  works  on  art 
e:  Bamkmmst  des  ckritOkktm  MiUMUtr*  (Bonn,  1854) ;  the 


Bandtmck  ier  Kunttgetckkkle  (7th  «L,  Leipzig,  i^),  a  revind 

edition  of  his  Crundzuge  der  KunsifesckUkle  (Leip2:ie.  1887-1888); 
Cruhichle  dfr  bildendm  Kunste  im  xix.  Jahrkundert  {Leipzig,  1858); 
Bilder  aus  dt'  nrueren  Kunslgrsrhirhle  (Ronn  tHfi-,  and  .igain  18S6): 
Rafael  und  Muhfiongfin  (Leipzig,  1877  and  18*5);  and  Die  KunsI 
det  xix.  JakrkuHderis  (I^ipzig  1880-ii^i).  Springer  wrote  two  bio- 
giaphiea:  FritdHeh  Ckritioph  Daklmaiia  (Leipng,  1870-1873),  and 
AlSncht  DUrer  (Berlin,  1892) ;  and  was  responalGfe  for  the  G«inan 
adlUiiin  of  Crowe  and  Cavalcasellc's  Lives  of  Ike  Early  Flemisk  Painters, 
widdl  was  published  at  [.eipzig  in  1875,  His  book  of  remintKcnccs, 
Aus  meinem  Leben  (Berlin,  1892),  roncaininj;  contrilmioaa  bv  C. 
Freytag  and  H.  Janitschek,  was  cditLil  by  his  HB  JatD  Sfltnger 
(b.         who  is  also  known  as  a  writer  on  an. 


(Ft.  nm),  tbe  term  glvto  k  afdtitectttre  to  the 

stone  from  which  an  arch  springs  (moASCB);  in  some  cases  this 
is  the  stone  resting  on  the  im]K>st  or  capital,  the  upper  surface 
of  which  i.'i  .1  [^l.ine  dirrcird  to  the  centre  of  the  arch.  In 
vaulting,  however,  where  the  lower  stone  of  the  arch  or  rib 
is  laid  in  hori7X)rital  courses,  so  as  to  bond  it  well  into  the  wall, 
constituting  a  system  oi  construction  known  in  France  as  the 
tcs-dt-duatu,  tlie  qiringer  may  ht  conaldcrably  higher.  The 
tetm  k  aometiiiica  applied  to  tlie  lowest  stone  d  a  cabbk 

IPBIMfllLDk  tbe  capital  of  mineis,  VSA,,  end  tbe  ooitttjN 
scat  of  Sancanoa  county,  on  tbe  Sangamon  river.  In  tbe  ential 
pait  of  tlie  state.  Pop.  (1890),  24,063;  (1900),  34.1 59,  of  nhom 
4654  were  foreign-bom  (1940  Germans,  1106  Irish  and  400 
En^sh)  and  2227  negroes;  (1010  census)  51,67.^.  Land 
area  (1906),  7-07  sq.  m.,  of  which  3  37  sq.  ni.  had  been  annexed 
since  iS<jo.  l!  '»  served  hy  the  Hallimure  &  Ohio  South-Western, 
the  Chir.igo  &  Alton,  the  Chicago,  Peoria  &  St  Louis,  the  Illinois 
Central,  the  Wabash,  and  the  Cincinnati,  Hamilton  &  Dayton 
nu'lways,  and  by  inter-urban  electric  lines.  The  city  has  a 
parkanda  boulevard  sygtem;  the  principal  paAaaie  Waahington, 
LiacoJii,  Reacfvoir  and  Mildnd.  "tkt  cUcf  public  buOdbig 
is  tbe  aute  otpitol  Cbuflt  is  tWB-iSn  tt  a  cost  of  nbout 
S4.50O1M0),  in  the  form  of  a  Gieek  cmas,  with  portJroca  of  granite 
and  a  dome  361  ft.  high.  It  is  the  fifth  state  capitol  of  Illinois 
and  the  second  erected  in  Springlteld.  Other  pruiniiicul  liuiM- 
ings  arc  the  Supreme  Court  building,  the  county  court  hi.usc 
(the  old  state  capitol,  finished  in  1853),  the  ciiy-h;Ul,  the  state 
arsenal,  the  lii^h  school  and  the  public  lil)rary.  In  Oak  Ridge 
cemetery,  adjacent  to  the  city,  is  the  Lincoln  monument,  erected 
over  Abnham  Linoob's  grave  with  funds  laiaed  tbranghout 


the  country  by  a  Lincoln  Moaitment  Aaaociation.  It  was  de- 
signed by  Lark  in  G.  Mead,  and  consists  of  a  granite  oljelialt 
121  ft.  above  the  centre  of  a  mausoleum,  which  is  ii<ji  ft.  long 
and  73  }  ft.  wide,  and  in  which  there  are  six  cry|its  for  the  burial 
of  members  of  Lincoln's  family,  and  a  memorial  hull,  a  museum 
of  Lincolniana,  Arouml  the  loot  ui  the  obelisk  (besides  an 
heroic  statue  of  Lincoln)  are  four  groups  of  ligures  in  bronze, 
symbolizing  the  army  and  navy  of  the  United  States.  Tlie 
montunent  was  completed  and  dedicated  in  18741  tnnafaiied 
to  tin  atato  b  and  leatoead  aad  la  bq^  pait  leMh  h 
1899-1901.  Lbooifai'a  home  (erected  in  1I39  aad  bought  by 
Lincoln  in  1844)  in  Springfield  is  well  preanved  by  the  state. 
In  the  city  are  the  state  Ubrary  (184a),  the  stale  law  liUtary 
(i8?o),  the  IlUnois  historical  library  (i88g).  of  whic  h  the  Suu- 
Historical  Society  (1Q03)  is  a  dqiartmcnt,  and  the  Illinois 
Supreme  Court  Ubrary;  !!cvcral  ctlucational  institutions, 
including  Concordia-Seminar  (Evangelical  Luthcr.in).  the 
Ursulinc  .Academy  (Roman  Catholic),  and  the  Academy  of  the 
Sacred  Heart  (Roman  Catholic);  the  Springfield  hospital 
(1897;  Lutbcian),  and  tbe  St  John's  hospital  ((875;  npder 
tbe  Siaten  of  St  Fkaada),  two  oiphaaagn,  two  hoONa  for  afed 
women,  and  a  sanatorium;  tbe  permanent  grounds  of  the  State 
Fair  (157  acres),  and  a  state  rifle  range  and  mililla  camp-ground 
(160  acres).  Sprinplirld  is  a  trading  ami  shipping  centre  for 
a  prosperous  .ijirii ultura!  region,  and  ships  large  quantities 
of  biluminou.s  t  cj.il  fri>m  the  immediate  vicinity.  The  Wabash 
and  the  Chicago,  Peoria  &  St  Louis  railways  have  large  repair 
shops  here.  Among  tbe  manufactures  are  agrictiltural  imple- 
ments, watches  and  watch  material — the  Illinois  Watch 
Company  has  a  large  facloqr  here — lumber,  flour,  foundry  and 
macbine-abop  pcoducts,  autonobilea,  aboca  and  boilen.  Tbe 
total  value  of  the  factoqr  praduct  in  190s  «w 
(67-3  %  more  than  in  1900).  The  iiat  aettiemeat  was  made  ia 
1818.  In  1821  the  p>lace  was  chooen  to  be  the  oounty-eeat 
of  the  newly  created  Sangamon  county  and  was  named  Spring- 
field. In  1S2J  it  was  platted,  and  was  named  Calhoun  in  honour 
of  John  C.  Calhoun,  but  ihi^.  name-  was  not  [Hjpul.ir  a:i<l  the 
former  name  was  soon  restored.  Springfield  was  tncor(x>rated 
as  a  town  in  1832  and  chartered  as  a  city  in  1840.  In  1837 
the  state  legislature  passed  a  bill  making  Springbeld  tbe  capital, 
and  in  December  1839  the  legislature  lint  met  bsfe. 

SPRUIGFlBlDk  a  dty  and  tbe  ooaaty^eat  of  Hampden 
county,  Mesaacfaiiaetts,  U.S.A.,  about  99  m.  W.  by  S.  of  Boston 
and  96  m.  N.  of  Hartford,  Connecticut,  on  the  cast  bank  of  the 
Connecticut  river.  I^p.  (1800).  3312;  (1850).  11.766;  (tSoo), 
44,170;  (igoo),  62,050,  of  w.hom  14,381  were  foreign-bom  (5463 
Irish,  2474  French  Canadians,  1144  English-Canadians,  13 21 
Knglish),  n.yio  were  of  foreign  parentage  (either  parent  foreign- 
born),  and  1021  were  negroes;  (1910,  census),  88,026.  Spring- 
field is  served  by  the  Springfield  division  of  the  New  York  & 
New  England,  the  Hartford  division  of  the  New  Yorli,  New 
Haven  &  Hartford,  the  Connecticut  River  division  of  tbe  Boston 
ft  Main^  aad  tbe  Athol  divisioa  aad  the  main  line  of  tbe  Beaton 
ft  Albany  raOways,  and  by  biter-urbaa  dectric  railway  Haes. 
The  river  »  crossed  here  by  four  large  bridges.  The  area  of 
the  city,  which  until  1852  w,-us  a  township,  is  38' 53  sq.  m.  In 
its  extreme  e.xstcm  part  is  the  small  village  of  Sixteen  .Xtres; 
north-west  of  the  main  part  of  the  city  on  the  Connecticut 
river  is  another  village.  Hrightwood  (un  the  Boston  &  Maine 
railway)  and  on  the  Chicopee  river,  north-east  of  the  bluineis 
part  of  the  city,  is  the  village  of  Indian  Orchaid,  senrod  by 
the  Atbol  division  of  tbe  Boston  ft  Albaqy  railway. 

Tbe  dty  oootalnt  nmny  public  aad  private  *— *"*nf  «f 
aidiiteetufaliaporttHBce.  Ainong  these  an aoiae «f  tbe eetiier 
works  of  H.  H.  Rkbaidaon,  such  as  the  Court  House,  Ae  Uidbe 
railu,' y  station  (1889),  the  Church  of  the  Unity  on  State  Street, 
;ii:J  till-  North  Congregational  Church.  Among  other  buildings 
arc:  Christ  Church  (Protestant  Episcopal)  St  Miihacl's  Cathe- 
dral (Roman  Catholic),  the  South  ConKrcKational  Church,  the 
Memorial  Church,  and  the  Church  of  the  Sacred  Heart;  the 
Art  Museum  (1894-1896),  which  contains  the  George  Walter 
inaoent  Smith  act  ooHection  aad  aa  ait  Kboiy;  the  H'tnce 
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Smith  Hall  of  Sculpture;  the  Museum  of  Natural  History 
(i8gS),  o^galliz<^d  in  a  group  of  muiucip^  buildings,  with 

a  tower  j;o  ft.  high  and  n  large  auditorium;  a  government 
building  (1091)  containing  the  \io»t.  othcc  and  custom  house, 
the  Hampden  Cotmty  Hail  of  Records,  the  City  Library  with 
175/100  volumct,  and  two  branch  libraries  given  by  Andrew 
Cuiucie;  a  state  annouiy,  and  the  business  buildings  of  the 
Sprin;^dd  FIra  &  Marine  Insurance  Company,  the  Union  Ttust 
OMUfMny,  and  the  Liatitatiam  fbr  Savinii.  The  Public  Libcaiy. 
Ike  Art  Mvaeaa,  and  the  Mtanoa  of  Natuial  History  are 
contralkd  by  the  City  Library  Asaodatkm,  organized  hi  1857. 
In  the  rit y  arc  a  government  arsenal  and  annour>'.  The  arsenal 
was  established  by  the  Continental  Congress  during  the  War  01 
Independence  atid  began  to  be  useii  as  a  reix>silor\  for  arms  and 
ammunition  about  1777.  The  armours-,  in  the  niiiist  of  a  park 
on  Armory  Hill  immediately  cai>t  if  ihi-  ra.l-.vay  station,  was 
established  in  1794.  Here  the  famous  Springticid  muskets 
usictl  by  the  Federal  forces  during  the  Civil  War  were  manufac- 
lured  (800,000  having  been  made  during  that  struggle)  and  it 
is  Still  the  principal  manufactory  of  small  arms  for  the  United 
States  anny.  Spring&eld  has  a  good  system  of  parks  (under  a 
board  of  park  conunissionen)  with  a  total  acreage  of  550 
acres.  Forest  Park  (464  aaea),  in  the  southern  part  o(  the 
city,  b  the  Uofot  aod  noit  attiactive;  it  oooiains  a  food 
Jkctioo,  sad  in  jtspaaJa  famiB  et  the  Inert  ceHec- 
in  America  oif  ktus  plants  and  Oriental  aqoatk  Hon; 
at  its  southern  entrance  is  a  monument  to  President  McKlnley 
by  Philip  Martiny.  In  Merrick  Park,  adjoining  the  City 
Libniry.  tliere  Ls  St  tjau<lcns*.s  famous  itatuc  of  "  Tile  Puritan," 
cctnmeinoralive  of  Deacon  Samuel  Chapin,  one  of  the  early 
settlers  of  the  city.  In  Court  Square  are  a  statue  of  Miles 
Morgan  (1616-1690),  an  early  settler,  by  J.  S.  Hartley,  and  a 
monument  in  memory  of  the  soldiers  and  sailors  of  the  Civil 
War.  In  Carew  Triangle  in  the  northern  part  of  the  city  is  a 
monument  in  honour  of  soldiers  of  the  Spanish-American  War. 
In  the  suburbs  of  the  city  is  Hampden  Park,  once  a  famous 
race  track.  There  arc  two  large  cemstwirs,  in  one  of  which 
an  buried  many  of  Springfield's  famous  men,  inchidfaic  Samuel 
Bowls*  and  J.  G.  Holland,  whoae  gnav*  Is  marked  by  ft  medallion 
byStGandOM.  Amimt  Uw  honltals  aie  the  Mncgr  Boq  dtal 
(1S96,  under  die  Sisters  of  Divoie  Providence),  the  Wesson 
Memorial  (fornu-rly  Hampden  Homeopathic)  Hospital  (1000), 
the  Wesson  Maternity  Hospital  (roo6),  and  the  Springfield 
Hospital  (1883).  The  Springt'iekl  public  M"h(x»I  system  is 
excellent,  and  in  addition  to  the  regukr  high  school  there 
are  a  lechuical  high  school,  a  vocational  school,  and  a  kiniK  r- 
gartcn  training  sch«x)l.  Other  schoob  in  Springfield  are:  the 
training  schfM>l  of  the  International  Young  Men's  Christian 
Association  (iftSs);  the  American  International  College,  estab- 
lished in  Lowell  (1885)  as  the  French-American  College  for 
the  education  of  French-Canadians,  and  now  working  among 
various  immigrant  races;  and  the  MacDuffie  sdnol  (1890)  and 
the  Elms  (1866),  both  schools  for  girls. 

Springfield  b  noted  lor  the  dhmity  of  its  Industries.  In 
tgos  the  capital  invested  ha  WaBUfaCtuHng  csUblishmenU 
was  $24,081,000,  and  m  the  value  of  Its  factory  products 
($.'5,86o,'50.  not  including  thi>se  of  the  U.S.  .\rsenal;  4J-4"o 
more  than  in  1000)  Springticid  ranked  ninth  among  the 
citii's  of  Mas.sarhusetts.  The  largest  single  item  in  point  of 
value  was  the  proiluct  ($i,o;?.ooS)  of  the  slaughtering  and 
meat-packing  establishnierils.  Other  im])ortanl  priRlucts  were 
foundry  and  machine-shop  products  ($1,740,054);  i>aper  goods 
($1,481,417,  not  inclutling  envelopes,  which  had  an  additional 
value  of  almost  $700,000):  cars,  automobiles,  f:rcanns  (besides 
the  Federal  arsenal  there  is  the  Smith  &  Wesson  revolver 
factory);  and  printing  and  publishing  (f  1.165,544). 

The  principal  newspapens  ate  the  Sprk^fdd  RepvUicaH 
(Independent;  weekly,  18*4;  moning,  1844)1  one  of  the  roost 
able  and  iaAnenthd  journals  m  New  En^snd,  which  rince  its 
estaUidiment  by  Samuel  Bowles  (r/  r  1  h.is  been  the  property 
of  the  Bowles  family:  the  I7nsm  (Republican ;  morning,  evening, 
and  weekly;  1864);  the  Aisly  Nam  (Democratic;  t88o);  and 


the  Sprinfifield  Homatead  (tri-weekly ;  1S7S).  The  A'ra'  England 
HamtsUad  (weekly,  published  by  the  Orange  Juiid  Company). 
Farm  iind  Home,  a  semi-monthly,  and  Oood  Housekeeping,  a 
monthly  (published  by  the  Phelps  Publishing  Company),  and 
the  Kindergarten  Reoiero  (monthly,  published  by  the  MiltOU- 
Bradley  Company,  who  publish  other  educational  matter)  are 
important  periodicals. 

The  dty  ia  loveined  by  a  magm,  a  boatd  of  aUermen  (one 
btm  aach  «f  dght  wanh)  and  a  oonmoo  oouocil  o(  atghtean 
nmnbewCtwo  or  three  fawn  each  waid,  acoaidlm  tt>  papaiallaii), 
elected  In  December  every  other  year.  The  dty  owns  utd 
operates  the  waterworks. 

Springfield  was  founded  in  i6?6  by  a  company  of  settlers 
from  Koxhiiry  !ril  \>\  W  illiam  Pynchon  (151)0-1661).  Pynchon, 
who  hail  txt  ri  one  ol  the  original  patentees  of  the  Massachusetts 
Bay  Colony,  w.a.s  (liss.atistied  with  the  government  of  Koxbury, 
of  which  he  had  been  a  founder.  On  a  trip  to  the  Cotineclicut 
V  alley  he  selected  a  sjKjt  lor  a  new  colony  which  should  hsvo  a 
limited  membership  and  in  which  his  ideas  as  to  government 
might  be  put  into  execution.  Accompanied  by  a  dozen  families 
he  removed  thither  early  in  1636.  The  settlers  found  iheie 
a  settlement  of  .\gawam  Indiua  ^irobably  allied  n-ith  the 
Pacomtuc),  and  the  settlement  was  at  lint  luiown  as  Agawam. 
For  some  time  the  political  aAlktioa  was  with  the  Comecticat 
rivCT  towns  in  ConnBctkiit,  hut  later  the  aathari^of  the  Massa- 
chusetts General  Court  was  icoognised.  In  1640  the  name  was 
changed  to  Springfield,  after  the  native  place  of  William  Pyn- 
chon in  Essex,  England.  For  several  years  Pvnchon  was  the 
dominating  influence  in  the  colony,  ruling  it  with  the  power  of  an 
autocrat.  In  1650  he  published  a  tract  [The  Meritorious  Price 
of  Our  Redemption)  in  which  he  attacked  the  Calvinisiit  doL  iritie 
of  the  atonement,  and  which  was  burned  on  Boston  Comnion 
by  order  of  the  (icncral  Court.  He  was  removed  from  the 
magistracy  and  returned  to  England  in  1652.  In  King  Philip's 
War  Springfield  was  a  centre  of  hostilities.  In  October  1675 
a  force  of  hostile  Indians,  joined  by  the  hitherto  friendly  Aga- 
wams,  surprised  the  settlers,  killed  some  of  them,  drove  the 
Others  into  the  throe  fortified  houses,  and  burned  the  icmaining 
buildingb  They  were  preparing  to  alorm  the  fortified  booses 
when  they  were  in  turn  attacked  and  driven  off  by  a  force  of 
raffitia.  Springfield  was  somewhat  out  of  the  tradt  of  operations 
of  the  warfare  between  the  French  and  Knglish  in  America,  as 
it  w.'js  Liter  in  the  W.ar  of  Independence;  but  men  from  Spring- 
lield  serveti  in  all  these  conllicts.  In  1777  the  armoury  w.xs 
e^ialilislied  and  the  place  bct:ame  an  important  military  supply 
depot  for  llu  (  out  i'Ki  n.l  forces.  In  July  of  that  year  reproenla- 
tives  of  the  New  England  States  and  New  Vork  met  here  in 
convention  to  consider  plans  of  co-operation  for  meeting  Bur- 
goync's  invasion.  During  Sha>'s's  rebellion  there  was  a  riot 
here  in  September  1786,  and  on  the  25th  of  January  1787  the 
insurgent  forces  under  Daniel  Shays  attacked  the  arsenal,  but 
were  dispersed  by  the  militia  under  Brigadier-Geiteral  William 
Shcpard  (1737-1817).  Springfield  remained  little  more  thu  a 
large  country  market  town  the  oompbtion  of  the  BoMonft 
Albany  raOwsy  in  iS.^o.  Ywm  that  time  its  growth  as  a  raflway 
and  manirfacturing  centn  was  marked.  Springfield  was  n 
strong  abolition  centre  before  the  Civil  War,  and  from  here 
active  plans  were  put  in  operation  for  sending  material  aid  In 
the  form  of  men  and  arms  to  the  "  flee  stato"  party  hi  Kansas. 

The  cily  was  chartered  in  1M52. 

Scr  H   M    Hurt.  Century  of  the  History  of  Sf>rin^fir!il  <1 

vols..  Springfield.  iSqs  J.  K   Vuvnr  {ei\.),  Sprinfiiieid.  Present 

and  Prospeilitr  lihiil  .  nnnl:  M  .\  (,ritn.  Sprtngfirlit,  i6jt^iSS6 
(ibid.,  iHtUi):  Moses  KinR,  iJandbook  ol  Springjield  (ibid.,  I««4). 

SPRINGPIELO,  a  city  and  the  county  seat  of  Greene  county, 
Missouri,  U.S.A.,  in  the  S.W.  part  of  the  sUte,  about  SjS  m. 
from  St  Lonb.  Piop.  (1890),  ai^so;  (1900),  13,967,  of  whom 
as68  were  negroes  and  1057  l«rei9i4)oni;  (1910,  census),  3S>>oi- 
It  b  served  by  the  St  Louu  ft  San  Frsndsco,  the  Missoori  Pacific 
and  the  Kansas  City.  Clinton  k  Springfield  railways.  The  dty 
is  pleasantly  situated  on  the  Ozark  Dome,  about  1300  ft.  above 
sea-level,  b  reguhriy  laid  out  on  an  undubting  site,  and  has 
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atuactivc  residential  districts.  The  principal  buQding  is  thai 
of  the  Fe<lcral  government  (1H04).  whirh  is  buill  of  Indiana  cut 
stone.  SpririKhclii  is  the  seat  of  IxircUo  .Vcaxkmy,  of  a  state 
normal  s<  h(Kil,  and  ot  Drun.'  College  (<  o-cducational;  founded  in 
187J  by  Congrcgationalists,  but  now  undenominational),  which 
comprises,  besides  tbe  college  proper,  an  academy,  a  conserva- 
tory  oC  miwir  uid  a  summer  school,  and  which  in  190S-190Q  had 
SM  ttudentli  Near  the  dty  is  the  Academy  of  the  Visiution 
mtm  tiM  Sbters  of  St  ChjntM^.  Tba  mtiBidiMl  mtorittiip^ 
todowafiNnn  springsj  m.  MRthof  tlwoentreoftliecity.  lliiartt 
are  four  large  private  parks  (340  acres)  on  the  outskirts,  and 
two  municipal  cemeteries — a  Confederate  cemetery,  maintained 
by  a.-;sociations.  the  only  distinct ivcly  (\iiii(<ltrulc  burial 
ground  in  Missouri;  and  a  National  ccmrtcr.  ,  n..iiniaincil  by 
the  United  States  government.  Springtu;l<l  is  one  o;  the  t'.vo 
chief  commercial  centres  of  this  region,  which  has  large  mining, 
fhdt,  gnin,  lumber  and  livestock  interests.  The  jobbing  trade 
U  impartiBt.  Spnngfieki  luks  fourth  uiong  the  manufac- 
turing  dtiei  of  the  etatai;  In  iges  the  value  of  Itt  factny  pro- 
ducts was  ls.393,iis  (>>*•%  wiK  than  in  1900).  Floar  and 
grist  mill  products  constftnted  in  1905  a  thfad  ol  the  total; 
and  rairiagcs  and  wagons  ranketl  nest.  The  St  Loolt  ft  San 
Francisco  railway  has  large-  shuj>s  here. 

Springfield  was  scttlc<l  in  the  years  follow  in^;  I'^.-g.  and  was 
laid  out  in  1833,  though  the  public  lands  did  not  pass  from  t he- 
United  Slates  for  sale  until  1837.  In  1S38  and  ag.iin  in  1846 
Springfield  was  incorporated  as  a  town,  and  in  1^7  was 
chartered  as  a  city;  though  fowcniiiient  lapsed  during  much  of 
the  time  up  to  1865,  when  pwwpcgoua  cooditiona  became  aettled. 
At  the  opndng  of  the  Qvfl  War,  Springfield  waa  one  cf  the  moet 
important  atrategic  poinu  west  of  the  Mis^seippf  river.  In 
iMi-6>  it  was  occupied  or  cMitrolted  a  half  down  times  in 
fncceaiion  bv  the  Confederate  and  the  Union  forces,  thi-  IiLtlcr 
retaining  contrul  of  it  after  the  spring  of  1^62.  In  the-  liaiiU-  of 
Wilson's  Creek  i  Auki.^s  10,  iHtul,  tr,i:ghi  about  10  m.  south  of 
the  city*  and  one  of  the  bloodiest  battles  of  the  war.  relatively  to 
mimbM*  engaged,  a  force  of  about  5500  Union  soldiers  under 
General  Nathaniel  Lyon  was  defeated  by  about  10,000  Con- 
federates under  Cicnerals  Benjamin  McCulloch  (1S11-1869)  and 
SteiHng  Price.  The  other  ocrapalions  and  abandomiMnU  were 
unattended  by  serious  conflicts  in  the  hnnediato  iddnity.  In 
January  1S63.  after  Springfield  had  been  made  an  important 
Union  supply  post,  it  was  attacked  without  success  by  a 
Confederate  force  of  alxmt  .'ooo  men  imder  General 
J.  S.  -Mamiaduke.  The  year  iS-o  was  marked  by  the  arrival 
of  the  first  railway.  In  the  s;itne  year  North  Springfield 
was  laid  out,  and  was  incoqKirated  as  a  town  in  1S70  and 
1871.  In  1881  Springfield  was  chartcrc»l  as  a  city  of  a 
hi^cr  chus,  and  in  1887  it  absorbed  North  Springfield. 
After  igoit  the  dty's  growth  in  po|nilation  and  in  induatrica 
WW  rapid. 

mmwniUli.  a  city  and  the  county-seat  of  Cbnk  county, 
Ohio,  U.S.A.,  at  the  confluence  of  Mad  river  and  Lagonda 
Creek,  about  43  m.  W.S.W.  of  Columbus.  I'op.  (1800),  31.805; 
(1000),  38,253.  of  whom  were  foreign-born  (including 

1^37  (Icrnian.  1007  Irish  ami  30.S  Knglish)  an<i  4253  were 
negroes;  figio,  crnsus'i.  4f'.i)-i.  Springfield  is  .s<Tved  by  the 
Cleveland,  Cincinnati,  Chicago  it  St  Ix>uis;  the  Pittsburg, 
Cincinnati.  Chicago  &  St  I^>uis:  the  Erie,  and  the  Detroit, 
Toledo  &  Ironton  railways,  and  by  an  extenave  inter-urban 
electric  system.  The  older  portion  of  the  dty  Is  in  the  narrow 
vall^  of  Ijignnda  Creek,  but  from  here  the  dty  has  apiead 
over  the  M^ier  and  more  undulating  rarface  farther  bade 
until  it  CKXupies  an  area  of  about  S}  sq.  m.  Among  the  public 
buildings  arc  the  Uniti-d  States  government  building,  the 
Clark  county  court  house,  the  City  building  I  the  first  floor 
of  which  is  occupied  by  the  city  market),  the  Wanlcr  public 
library  lestablished  iHtjI.  which  in  1008  containi-<l  25.000 
volumes,  the  city  hospital,  and  the  city  prison  and  work- 
house. Oti  hills  near  the  city  border  arc  the  Ohio  state  homes 
tat  the  Matons,  the  Independent  Order  of  Oddfellows,  and  the 
Ka^jhts  of  rytUas.  The  dty  park  contahm  moie  than  tjo 


acres,  and  in  1008  the  city  adopted  plans  for  an  extensive  park 

system.  l  erntlin  ^  er^i^■ter^  is  .1  ] nt  t uresquc  burial-ground. 
On  a  hiU  i)r.  the  north  sulc  ut  the  tUv  is  Wittenberg  College 
(Lutheran;  i^tsL  which  in  1000  h.id  35  instructors  and  710 
students.  Springtield  is  in  a  productive  farming  region,  and 
water  power  is  provided  by  Lagonda  C  reek,  so  that  manufac- 
tures closely  related  to  agriculture  have  always  l>cen  prominent. 
The  value  of  the  factory  product  in  1905  was  $13,654,433, 
of  whkh  (4^051,167  was  the  value  of  agrkultural  impie- 
nents,  t3,9i4«493  of  ftnindty  and  madune-ahop  products,  and 
$1,015,244  of  flour  and  grist-mill  products.  The  municipality 
owns  and  operates  the  waterworks.  Natural  gas  is  pi|>ed  from 
Fairiielil  rour.ly. 

In  i7og  Simon  Kenton  .md  a  small  party  from  Kentucky 
built  a  fort  and  fourteen  labins  near  .Mad  river  3  or  4  m. 
beyond  the  present  western  limits  of  the  city.  Later  in 
the  same  year  James  Demint  built  a  cabin  on  a  MB  flide  vmC' 
looking  I^igonda  Creek.  In  1801  he  engaged  a  MlfV^yot  to 
plat  a  town  here  and  soon  after  this  the  Stt  «f  the  Kenton 
lettlenHnt  VMabMidaoedt  Xht  new  town  wianair  tba  boider' 
tine  that  had  been  limd  betwew  the  Whites  and  the  Indians, 
an<l  the  latlir  threatenc<l  trouble  until  1.S07,  nhm  in  a  coumil 
belli  on  a  l.iige  hill  in  the  viciiuty,  at  which  lecuniseh  vsas  the 
principal  speaker  for  the  Indians,  peace  was  more  linnly  estab- 
lished. In  1818.  when  Clark  county  was  erected,  Springfield 
was  made  the  county-seat.  It  was  incorporated  aS  a  tflfWn  in 
1827,  and  in  1850  it  was  chartered  as  a  dty. 

See  E.  S.  Todd.  1 5Mtf«iMl  SMy^lf  OM  CiMii^Olto(Sp^ 
fidd.  1901). 

■PMIIMIIH,  a  device  formeriy  in  use  agaimt  poadicra 

and  ircspaaaccs.  Wires  were  attadicd  to  the  trigger  of  a  gun 
in  such  a  manner  that  any  one  stumbling  over  or  treading 

on  them  would  disch.irfjr  i:  .ind  wouml  himself.  Since 
spring-guns    and    all    man-traps    .are    illegal    in  Englajid, 
except   within   .1    house-   between   sunset    and   sunrise   as  a 
protection  against  burglars.    Spring-guns  arc  sometimes  used 
to  trap  wild  animals. 

SPRINGTAIL,  the  common  name  of  a  gi'oup  of  small  insects, 
so  named  from  the  presence  of  a  pair  of  t^-like  appendages 
at  the  end  of  the  abdomen,  which  acts  aa  a  spring-  When  the 
insect  ia  undistorbed  these  appendages  are  turned  forwards 
and  held  in  position  by  a  catch  beneath  the  abdomen;  but  in 
case  of  alarm  they  are  kickefl  forcibly  downwanls  ami  back- 
war<ls,  jerking  the  boil>'  into  the  air.  This  aiticm  may  be 
rapidly  repeated  until  a  place  of  safety  is  reached.  These 
in.sc-t  Is  usu;dly  live  utider  fallen  leaves,  stones  or  the  bark  of 
trees,  and  sometimes  occur  in  such  quantities  as  to  resemble 
patches  of  i>owdcr  or  dust.  One  spccka  (Podura  aqtuUica) 
may  be  seen  floating  in  (his  way  in  masses  iqion  the  surface  (rf 
standing  water.  Another  ( AckoruUs  socialis)  may  sometimes  be 
found  in  abundance  in  the  snow.  Zoologically  the  springUuls 
belong  to  the  sub-order  CoUembola  of  the  order  Aptcra  (9.1*.). 

SPRINO  VALLEY,  a  dty  of  Bureau  county.  Illinois,  U.S.A., 
on  the  north  bank  of  the  Illinois  River,  in  the  northern  part  of 
the  slate,  about  104  m.  S.W.  of  Chicago.  Pop.  (i8go),  3837; 
(iQOo),  6214  (2845  foreign-bom);  (1910)  7035.  It  is  served 
by  the  Chicago,  lUirlington  &  Quincy.  the  Chicago.  Rock  Island 
&  Pacific,  the  Chicago  North  Western,  and  the  Chicago, 
Ottawa  &  Peoria  (electric:  railways,  spring  Valley  is  a  shipping 
and  distributing  point  for  a  large  number  of  bittuninoos  coal- 
mines in  its  vicinity.  It  was  chartered  as  a  d^  in  tSW. 

SPBUCI^  apnioe-fir,  a  cedfcraus  tree  bdongfaag  to  tha 
genus  Mwo,  of  wMdi  there  aie  several  spedes.  sudi  as  the  Norway 
spruce,  PifemieKdIsa; the Uack  spruce,  PiVc!  »n>a,  &c.  (see  Fib). 
The  name  has  a  curious  origin,  which  cxphiins  also  the  particular 
meaning  of  the  adjective  "  spruce."  neatly  liressed.  smart  in 
appearance,  fine.  From  a  number  of  early  quotations  given  by 
Skeat  (£/v»«./)/W.)  itisclear  th.it  "  spruce  "  a  variant  of  "pruce," 
simply  stood  for  Prussian;  the  form  "spruce,"  rather  than 
"ptooe,"  being  established  partly  by  the  German  Sfrmtn, 
wpnmtM  or  young  shoots  (seen  in  Spnmm-bimr, 
made  of  the  quanta  of  thb  fir). 
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SPRUB.  M.  tropical  docase,  prevalent  in  India,  China,  Java, 
and  the  Wcat  Iiidiei.  It  is  described  by  Sir  Patrick  MuMn 
M  dtaracterised  by  a  peculiar,  inflamed,  tapiKidUfy  idOMtted, 
cneediiigly  woaitive  condition  of  the  onicous  membrane  of 
tOBfW  aad  ntouth;  great  wasting  and  anaemia;  and  more 
«t  IMS  dbnboea,  vUh  ptlt  and  frothy  fennentiiig  itaoli.  It 
is  an  obKure  disorder,  and  the  treatment  recommended  b 

rest  and  milk  diut 

SPULLER.  EUG^B  (iSjs-iM),  French  pt.litici.m  and 
writer,  w;us  l)ori;  at  Sciirrc  (CAte  d'Or!  on  the  Sihof  DrccmhiT 
183s,  his  father  txring  .1  licrnian  who  had  marriid  and  s<:llkd 
in  France.  After  studying  law  at  Dijon  he  went  to  I'aris, 
where  he  was  rallr<l  to  the  bar,  and  entered  into  close  relations 
with  CiamU-tta,  c  ullaburating  with  him  m  1868  in  the  foundation 
of  the  Matte  fatitique.  He  had  helped  Emile  Ollivier  in  his 
dectoni  campaign  in  Puis  m  1863,  but  when  hi  1M9  Ollivier 
«M  pnepuhig  to  "nib""  to  the  emplie  he  snppotted  the 
repubiku  cudidite.  Dwinc  the  ridse  of  9uh  he  escaped 
from  the  dly  with  Gambetta,  to  act  as  his  enecietie  Uetttenaat 
in  the  provinces.  After  the  peace  he  edited  his  chiefs  I^arlilan 
organ,  the  RtpubHtfue  fran<;aisf,  until  in  1S76  he  cntcrwl  the 
Chamber  of  Deputies  for  the  department  of  the  Seine.  He  was 
ministir  of  forrifin  affairs  (iuring  ()art  of  the  brief  Ciambetta 
adminislr.ii ion,  and  5ul)SL(|ucntly  one  of  the  vice-presidents  of 
the  chamber,  si-rving  also  on  the  budget  commissior,  ,uid  on  a 
special  industrial  and  agricultural  inquiry.  Ili.s  I'arisi.in  con- 
stituents thought  his  policy  too  motlerate  on  the  clerical  (juestion, 
and  he  had  to  seek  election  in  1885  in  the  C6ie  d'Or,  which  in 
htcr  years  he  represented  in  the  Senate.  lie  was  minister  of 
edvcatioii,  religion  and  the  fine  arts  in  the  Rouvier  cabinet  of 
1M7,  nltiJeter  of  foreign  affairs  tinder  Tirard  (1889-1890),  and 
miaialer  of  eduostioa  in  1894  in  the  Caaimir-P^ier  caUnet. 
He  died  on  the  s8th  of  July  1896-  His  published  wochs  bdude 
some  vohimes  of  speeches  and  well-knowa  stttdiee  ol  ^nathis 
Loyola  (1876)  and  of  Michclct  (1876). 

SPUR  (A.S.  spura,  spora,  rcbtcd  to  spornan,  spunmn,  to 
kick,  spurn;  cf.  M.II.G.  sporn,  mod.  Gcr.  Sporn),  an  instrument 
attached  to  the  heel  of  a  rider's  boot  for  the  purpose  of  goading 
the  hone.  The  earliest  foim  of  the  horseman's  spur  armed  the 
bed  with  a  sbigk  pii^  In  En^d  the  rowd  qwr  is  showtt 
upoM  the  fisst  led  of  Hcmy  IIL,  but  it  doc*  not  come  into 
general  use  until  the  14th  centtny.  In  the  isth  century  spurs 
appear  with  very  long  shanks,  to  reach  the  horse's  flank  below 
the  outstanding  bards.  After  this  time,  and  until  the  beginning 
of  the  mcHlern  period  of  cosiunn-  at  the  Rct,'.oration,  they 
take  many  decorative  forms,  .some  of  which  remain  in  the  great 
spurs  worn  by  Mexican  c.iv.diers.  Gilded  spurs  were  reckoned 
the  badge  of  kniKhthtMni,  and  in  the  rare  ca,ses  of  cere- 
monious dcgnidalion  ihey  were  hackc<l  from  the  knight's 
hecU  by  the  cook's  chopper  After  the  battle  of  Courirai,  in 
i.joj,  the  victors  hung  up  bushcLi  of  gilt  spurs  in  the  churches 
of  Court rai  and  Macstrichl  as  1  rophies  of  what  is  still  remembered 
by  the  Flemings  as  the  Goutltinponndiig.  l  or  another  reason 
the  En^isb  oaned  the  Frendi  rout  beside  Thirouanae  aa  the 
Battle  of  Spurs. 

In  architcctnie^  B  SpOT  (Fr.  fri/ff,  Ger.  Kiwli).  is  the 
ornament  carved  on  the  angles  of  the  base  of  eail>  cokinins; 
it  consists  of  a  projctling  claw,  which,  enurcinx  from  the  lower 
locus  of  the  base,  rests  on  the  projecting  angle  of  the  M^uare 
plinth.  It  is  possibly  to  these  that  Pliny  refers  (Hist.  Sr.i. 
nvi.  43)  when  spealdng  of  the  lizard  and  frog  carved  on  the 
boaes  iatime)  of  the  columns  of  the  temples  of  Jupiter  and 
Juno  ia  the  Poctioo  of  Ocuvius;  the  earliest  known  example 
is  that  of  Diocletiaa's  pokce  at  Spalalo.  b  Romanesque 
work  the  oUeet  eiampliii  are  those  found  00  the  hoses  in 
crypt.i,  where  they  assumed  various  caBveBtiaod  focina; 
hfinR,  however,  close-  to  the  eye,  the  spur  soon  devdoped  bto 
an  elaborate  leaf  ornament,  which  in  French  13th-century 
work  and  in  the  early  K^.Kli^h  pori<Kl  is  <pf  great  l>cauty; 
sometimes  the  spur  takes  the  form  of  a  fabulous  animal,  such 
asasiifliii. 


SPURGEON,    CHARLES    HADOON    (i834-f89»),  B^ff* 

Nonconformist  divine,  was  born  at  KdvedoB,  £sMX,  on  the 
igth  June  1834.  He  was  the  grandson  of  an  Esaex  pastor, 
and  son  of  John  Spurgeon,  Independent  minister  at  Upper 
Street,  Islington.  He  went  to  scfaod  at  Colchester  and  KeMdoiie, 
and  in  1849  he  became  usher  at  a  sdwd  in  Newandwt.  Be 
joined  the  Baptnt  communion  in  xtsi,  and  his  wwfc  at  onoe 
attested  hLi  "  converuoo."  He  began  distributing  tracts  and 
visiting  the  poor,  joined  the  lay  preachers'  association,  and  gave 
his  tir>t  sermon  at  Tcversham,  near  ('.imtiridgc.  In  185J  he 
became  pastor  of  Waterbcuch.  He  was  strongly  urged  to  enter 
Stepney  (now  RtKcnt's  i';,rk:  I  olkge  to  prepare  more  fully 
for  the  mini.stry,  but  an  npfwinlnient  with  Dr  Joseph  Angus, 
the  tutor,  having  accidcnlly  fallen  through,  Spurgeon  inlcr]>rctt-<i 
the  contretemps  as  a  divine  warning  against  a  college  career. 
The  lack  of  early  systematic  theological  training  certainly  had  a 
momentous  effect  upon  his  development.  Broad  in  every  other 
respect,  he  retained  to  the  hat  the  nanow  Calvinism  of  the  early 
igth  century.  Hispowenas  a  boy  pmcber  becsae  widely 
known,  and  at  the  cliaae  of  1853  be  was  **  called  "  to  New  Padk 
Street  Oupel,  Southwaric.  In  a  vof  tern  mootbi'  tine  the 
chapd  was  full  to  overflowing.  Eieter  Ball  was  used  while 
a  new  chapel  was  being  erected,  but  Exeter  Hall  could  not 
contain  .Spurgcon's  hearers.  The  enlarged  chapel  at  once 
I)rove<l  tcK)  strui!!  t'.ir  the  crowds,  anri  a  hut;e  t.ihcrnar'e  wa.s 
projected  in  .\eHlii>;ton  Causeway.  1  he  jirt  ai  lu  r  ha(i  recourse 
to  the  Surrey  Ganlcns  music  hall,  where  his  congregation 
nunibcruii  from  seven  to  ten  thousand.  Al  iwenly-two  he  was 
the  mo'^t  popular  preacher  of  his  day.  In  1^57,  on  the  day  of 
national  humiliation  for  the  Indian  Mutiny,  he  preached  at  the 
Crystal  Palace  to  34,000  people.  The  MetropoUlan  Tabcmadc, 
with  a  platform  for  the  preacher  and  accomoKKlation  for  6000 
persons,  was  opened  for  service  on  the  ajih  of  March  1861. 
The  coat  was  ever  i^^eeoi,  and  the  debt  was  entirely  peid  off 
at  the  doae  of  the  opcnuig  services,  which  lasted  over  a  month. 
Spoiieoit  preached  habitually  at  the  Tahemede  00  Suadnya 
and  Thundays.  He  frequently  spoke  for  nearly  an  hour, 
and  invariably  from  heads  and  subheads  jotted  down  upon  half 
a  sheet  of  letter  paper.  His  Sunday  sermons  were  taken  down 
in  shi>rlhand,  corrrctn!  1  y  him  on  Monday,  and  -S<_iKl  by  his 
publishers,  Messrs  I'assmore  &i  .\labaster,  literally  by  tons. 
They  have  been  extensively  tratisl.iu il,  Cleiir  and  forcible  in 
style  and  arrangement,  they  are  nioiiiU  of  I'uritan  exposition 
and  of  appeal  through  the  emotions  to  the  iniiividual  conscienGe« 
illuminated  by  frequent  flashes  of  spontaneous  and  often  highly 
unconventional  humour.  In  his  method  of  employing  illust  rat  ion 
he  is  suggestive  of  Thomas  Adams,  Thomas  Fuller,  Richard 
Baxter,  Thom.is  MantOB  and  John  Bunyan.  Like  them,  too, 
he  excelled  in  his  vigorous  command  of  the  vernacular.  Amoos 
more  recent  preachers  he  had  moat  affinity  with  George  White- 
field,  Richard  Cedl  and  Joseph  lions.  Collected  aa  rterotoi- 
«Mdf  PmlfU,  the  sermons  form  sone  fifty  vohuMi.  Spuseoa'a 
lectures,  aphorisms,  talks,  and  "Sapttofl  for  SenMOS" 
were  similarly  stenographed,  corrected  and  drculated.  He 
also  e<liieil  a  monthly  magazine.  The  Sword  and  Trau'd;  an 
elalx)rate  exixjsition  of  the  I'salms.  in  seven  volumes,  called 
The  Treasury  i>f  David  I  i  S70-1SSS) ;  an<l  a  bix)k  of  sayings  called 
John  Ploughman's  Truts;  or.  Pliiin  Advue  fur  Plain  People 
(i86q),  a  kind  of  reii^Mus  I\vr  Kiihard.  In  the  summer  of 
1864  a  sermon  which  he  preached  and  printed  on  Haptismal 
kegeneraliim  fa  doctrine  which  he  strenuously  repudiated, 
maintaining  that  immersion  wa.s  only  an  outward  and  visible 
sign  of  the  inward  conversion)  led  to  a  difference  with  the  bulk 
of  the  £vangellcal  party,  both  Nonconformist  and  Anglican. 
Spurgeon  mdntained  his  ground,  but  in  1865  he  withdrew  from 
the  Evanidkd  Alfiance.  Subaeqiaeatly  fas  Mj  his  distnut 
of  modem  biUicd  oiticism  led  to  his  withdmwiog  bom  the 
Baptist  Union.  His  powers  of  organiaation  weie  atnaily 
exhibited  in  the  Pastors'  College,  the  Orphanage  (at  StockweU), 
the  Tabernacle  .\lmshouses,  the  Colportage  Association  for 
selling  religious  books,  and  the  gratuitous  book  fund  which  grew 
up  under  his  care.   He  nodved  kifle  money  twtlmonials 
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(£|Saoo  aa  Mb  ■■hrer-wvddinK  day  and  £5000  on  Ua  fifdeth 
birthday),  which  he  handed  over  to  these  institutions.  He  died 
at  Mentone  on  the  jist  of  January  1802,  leaving  a  widow  with 
twin  sons  (h,  iS;6'  Ont!  of  thi-m,  Rev,  Thomas  SpUfgCOn, 
after  some  years  of  pa.Hloratc  ir.  N\-\v  Zealand,  succeeded  his 
father  as  minister  of  the  Tabernack-.  fml  ledgBed  in  I^oS  auii 
liccame  president  of  the  Pastors'  College. 

An  Aulobiography  was  compiled  by  his  widow  and  his  private 
aecfctary  from  hi:^  diary,  aeraNMU,  racotdt  and  letters  (1897^1900). 

■    SPURN  HEAD,  or  Sputtt  PoDlT,  a  foreland  of  the  North  Sea 

roast  of  Knf^hxiiil,  in  Yorkshire,  projecting  across  the  mouth 
of  the  HumliLT.  1:5  length  is  nearly  4  m.  from  the  village  of 
Killl^ca.  but  i;i  tifttilth  seldom  excecils  500  ydn..  and  it  rises  only 
a  few  feet  abovt!  wa-level.  ll  is  formed  of  sand  and  shingle, 
the  debris  nf  the  soft  coast  of  Holderness  to  the  north,  from  which 
it  is  estimated  thai  six  million  tons  of  material  arc  annually 
removed  by  southerly  currents  along  the  shore.  Deep  water  is  1 
found  doM  oS  the  seaward  side  of  Spurn  Head,  the  formation 
of  wliich  afipean  to  have  taken  place  within  historic  times,  even 
since  aiwat  the  close  of  the  i6th  century.  There  are  two  light- 
iionwB  and  s  Ufeixiat  station  on  the  bead.  .«  — — »  - 

vmaam,  johamm  cmunoni  vlmke]  (1776-1831), 

German  phiendogist,  was  born  near  l^evcs  on  the  31st  of 
December  1776.  He  made  the  acquaintance  of  F.  J.  Gall 
while  studying  medicine  in  Vienna,  and  for  some  years  as^sted 
him  in  spn  ailing  his  phrenological  <loctrines.  hut  in  1813  the 
two  separated.  Spurzheim  lectured  with  considerable  success  in 
England  and  France,  and  was  extending  his  propaganda 
to  the  United  States  when  he  died  at  Boston.  Massachusetts, 
on  the  loth  of  November  i.'^ji.  His  works  include:  Analomic 
et  physiologie  du  sysleme  nerveuz  (1810-1820);  Obsercalions  sur 
la  phrtnologU  (1810);  The  Physwgnomiail  Systems  of  Drs  Gall 
Md  Spunkeim  (1815),  and  Essai  phiiosophique  sur  l<i  nature 
it  nmm  (i8m).  (Sec  Pbkenolocv.) 

nr.  a  oonoMUK  scat  Namur,  Belgiiun.  Here  in  in 
ffftftf  MwrFffrMf  T^'— *i  MmfailnTiiThfiitiwmiPfUffPiiiy'^' 
(oand  two  neuly  perfect  akdetoni  (man  and  woman)  at  the 
depth  of  x6  ft.,  with  nvmaout  fanplanenta  of  the  Mousterlan 
type.  K\\  tlie  homan  temalas  are  now  in  the  Lofaest  Collec- 
tion, Liege.  The  skulls  were  characterized  by  enormous  brows, 
retreating  forehead,  massive  jaw  hones,  rudimentary  chin  and 
large  posterior  molars.  The  skdi  ions  were  further  marked  by 
a  divergent  cur\'ature  of  the  IxinL-s  of  the  fore-arm;  the  tibia 
were  shorter  than  in  any  other  known  race,  and  stouter  than  in 
most;  the  tibia  and  femur,  being  so  articulated  that  to  maintain 
equilibrium  the  head  and  body  must  have  been  thrown  forward, 
as  in  the  gait  of  the  larger  apes.  These  characteristics  justify 
placing  "  the  man  of  Spy  in  the  lowest  category  ...  the 
dentidoo  ts  InfeiiOC  to  that  of  the  neolithic  man  in  France 
.  .  .  appwiiimatai  near  to  the  apes,  although  there  is  still, 
to  use  tbe  langBue  of  VMpont  and  Lohest,  an  abyss 
between  the  man  of  Spy  and  the  hli^eat  ape"  CE.  D.  Cope. 
**  The  Genealogy  of  Man  **  In  The  Amtrkam  Ifatimlta,  April 
X893,  p.  334).  With  the  skeletons  were  fowri  bmei  of  otinct 
mammab,  the  wooDy  rhinoceros  (Rkliuunt  MeHUmu), 
mammot  h  (Shpkas  frimi-iCHim),  and  the  cave-bear  (Ursus 

speiaeus). 

Sec  also  L'llomme  (ontrmpomin  du  mo.mmnutk  ft  (NattUr, 
18S7);  G.  de  Aionillcc,  i> /'r^utortsu^  (I900j. 

Wf  (from  "  to  spy  "  or  "  espy";  0.  Fr.  ei;^,  «f^,  toapy, 
watch;  cf.  Ger.  tp^m,  Lat.  ^^iCtr*,  to  Jook;  the  Fr.  term 
"espionage  "isof  course  from  the  sane  souroe),  in  war^-a  person 
who,  disguised  or  without  bearing  the  distinguishing  marks  of 
belligerent  forces,  mixes  with  the  enemy  for  the  purpose  of 
oblaitiiug  information  useful  to  the  army  hr  i-.  scrvinc.  .X^  by  , 
the  law  of  war  a  spy  is  liable,  if  caught,  to  the  ju  nalty  of  death, 
thi-  Hague  "  Regulations  respecting  the  Laws  and  Customs  01 
War  on  Land  "  are  very  precise  on  the  subject.  .V  soldier  not 
wearing  a  disguise  is  liol  a  spy,  though  he  may  Ir-  found  within 
the  zone  of  the  hostile  army  and  though  his  object  may  be  to 
obtain  iniormatioa;  nor  are  soldiers  or  civiliaiis  apica  who  doaa 
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enemy  lines  openly  carrying  messages.  This  applies  even  to 
persons  sent  in  balloons  for  the  purpose  of  carrying  despatches. 
In  short,  it  is  essential  to  the  character  of  a  spy  that  he  should 
act  :  l.inilcstinely  or  on  f  iNi-  ;in  l(  nr  i  ^,  that  he  should  be  caught 
wilbiii  the  zone  of  opcra'.iorj.T  of  the  hostile  belligerent  forces, 
am!  that  his  object  shouid  iit-  ii>  obtain  information  for  use 
against  them  (art.  iql.  The  regulations  also  provide  that  he 
cannot  be  "  punished  "  without  previous  trial  (art,  ,50''.  Nor 
can  he  be  treated  as  a  spy  if  he  is  captured  aiter  he  has  rejoined 
bis  army.  He  mult  tium  be  treated  aa  an  ordinary  prisoner  of 
war  (ait.  31),  (T.  Ba.) 

The  term  *'  spy  "  is  applied  also  to  those  wlw  in  lime  of  peace 
secretly  endeavour  to  obtain  infwnialion  concerning  the  forcta> 
armaments,  fortifications  or  defences  of  a  country  for  the  purpose 
of  supplying  it  to  another  country.  Every  oonntiy  has  always 
eodeavound  to  guard  jeahnaly  its  military  and  naval  secrets, 
and  with  this  object  denies  admitUncc  to  fortifird  places  or 
arsenals  to  those  who  cannot  produce  the  proper  credentials. 
Notwithstanding  the  utmost  precautions,  it  is  impossible  to 
prevent  some  amount  of  leakage  to  countries  which  are  prepared 
to  p.iy  for  ir.forr:iat ion  othtT'.vise  unobta:n;il:ilc:.  Consequently, 
most  countries  have  legislation  dealing  with  spying"  in  time 
of  peace.  In  the  United  Kingdom,  the  OlTitial  Secrets  .\ct 
iSSq  makes  it  a  misdemeanour  wrongfully  to  obtain  information 
as  to  any  fortresa,daAyard, office,  ftc.,  of  his  majesty,  or,  having 
such  informatino  or  any  information  relating  to  tbe  naval 
or  military  afiisin  of  his  majesty,  to  communicate  the  same 
to  a^y  perioB  towhom  it  ought  not  in  tbe  interest  of  the 
state  to  be  unmmunfcatwl  at  the  tfane.  If  the  infonnation  is 
communicated,  or  intended  or  attempted  to  be  commnnicated, 
to  any  fomicn  ttatc^  tha  otboce  bccomca  a  fdony.  In 
Germany  an  Imperial  law  of  1893  deiJs  similarly  with  siidi  an 

offence. 

SQUADRON,  a  military  and  naval  term  for  a  body  of  mounted 
troops  or  a  detachment  of  war  vessels.  The  word  is  derived 
from  squadr,],  a  square,  as  a  military  term,  according  to  Florio, 
applie<l  to  a  "  certain  part  of  a  company  of  soiddiers  of  20  or 
25  wliu:,e  cliiefe  was  a  corftorai,"  and  so  called  no  doubt  as  being 
formed  on  parade  or  in  battle  array  in  squares.  Sgtmdra, 
square,  is  derived  bom  the  Low  Latin  exquadrare,  an  intensive 
form  of  quadrare  {quadrus,  four-cornered,  qualtuar,  four).  In 
military  usage  the  term  "squadron"  is  applied  to  the  princ^al 
units  into  which  a  cavalry  regiment  ia  divided,  cocnqianding  to 
the  company  in  an  infutiy  hafttalkm.  The  normal  awdcm 
division  of  a  cavalry  regiment  is  into  four  sqoadnms  oi  two  to 
four  troops  each,  this  sqtuulnm  numbering  iso  to  100  men  (see 
Cavalry).  In  naval  usage  a  squadron  is  a  group  of  vessels 
cither  as  forming  one  of  the  divisions  of  a  fleet  or  as  a  separate 

(it  ! :i .  hnu  n;  uh  Ilt  .1  f:.if;  olTirer  despatrheil  on  special  .service. 
In  military  use,  "squad"  (a  shortened  form  of  "squadron")  is 
used  of  any  small  detachment  of  men  detailed  for  dcUl,  fatigna 

or  other  duty. 

SQUAILS  (from  si'i:.'.' or  jtiuY,  a  nincpin).  an  old  F.nRli-.h  >;air.e 
in  which  disks  arc  snap[K'd  or  struck  with  the  palm  from  the 
edge  of  a  table  or  board  at  a  mark  at  its  centre.  Its  early 
protot>'pe  was  shove-groat,  called  also  styp-groat  or  slidt-lhriji, 
which  in  the  i8th  century  went  under  the  name  of  jcrvis  or 
/emt.  This  last  variation  was  played  on  a  table  marked  with 
chalk  into  alleys  divided  into  aquarca  ttumbeted  from  1  to 
9  or  10,  the  objea  being  to  send  a  halfpenny  into  a  high-num- 
bered space.  If  it  went  beyond  nothing  was  aoored.  The 
highest  aggregate  of  a  certain  numl)er  of  plays  won.  Tbe  most 
scientific  development  of  this  class  of  games  is  the  modern 
Shuffle-board  (f.s.). 

SQUALL,  the  name  given  to  any  sudden  increase  of  wind  to 
k:lIi-  force.  Generally  speaking  a  squall  is  un<lcrstood  to  be  of 
short  duration,  but  the  word  "  gust  "  would  be  used  tci  indicate 
ati  increase  of  wind  force  of  more  transient  chararler  than  a 
squall.  Gusts  may  succeed  one  another  several  times  within 
the  compass  of  a  minute.  A  squall  may  comprise  a  succession 
of  gusts,  with  intervening  partial  lulls,  and  would  last  with 
vaiyliic  intciiiity  for  tome  miaittcs  at  least.  The  distmctlaB 
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between  gusts  and  squalls  is  best  illustrated  by  the  traces  of 
a  Dines  prm&ure-iube  anemograph.  The  trace  reproduced  in 
fig.  I  for  an  ordinary  steady  wind  shows  that  the  furce  of  the 
wind  is  constantly  oscillating.  The  general  appearance  of  the 
trace  is  a  ribbon  which  has  a  breadth  proportional  to  the  mean 
wind  velocity.  The  breadth  of  the  ribbon  is  also  dependent 
upon  the  nature  of  the  reference;  the  better  the  exposure  the 
narrower  the  ribbon;  for  an  anemograph  at  a  coast  station  the 
ribbon  is  wider  for  a  shore  wind  than  for  a  sea  wind. 

From  the  record*  obtained  at  Scilty  and  Holyhead,  Dr  C.  C. 
Simpson  concludet*  that  a  wind  of  mean  hourly  velocity  v  was 
composed  of  alternations  of  gusts  and  lulls  ranging  on  the  avcraKc 
between  limits  5+1  ir  and  —  5  +  7^'  with  occa^uonal  recurrenceit 
to  extreme  velocities  of  l'5+l'3»  and  —  l  o+'65r.  In  othiT 
words,  the  average  range  of  the  ribbon  is  5+  -45r  for  the  two 


stations  during  the  hour  when  the  mean  velocity  is  v,  and  the 
extreme  range  within  the  same  period  is  2  0+ 

The  differences  of  gust  velocity  at  stations  with  different  exposures 
may  be  illustrated  by  quoting  the  breadth  of  the  ribbon  lor  a  30  m. 
wind  at  the  following  otations: — 

Southport  (Marehside)  to  m. 

Scilly  IS  ,. 

Shocburyness  jo  „    (from  W.) 

 10  .,  (fromE.N.E.) 

Holyhead  15  „ 

Pcndcnnis  Castle  (Falmouth)     ...         ,,    ^from  S.) 

,  16  ,.    (.from  \V.) 

Aberdeen  30  „  (fromN.W.) 

Alnwick  Castle  25  „ 

Kew  30  „ 

Fig.  2  reprctents  a  succession  of  squalls  occurring  in  an  ordinary' 
gusty  wind,  the  squalls  succeed  one  another  with  fair  regularity 
about  every  twenty  minutes  and  last  in  full  force  for  a  few  minutes.  A 
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ion  of  squalls  of  this  kind  is  a  common  expCTienix-  with 
'ly  wind  .it  SciUy,  .iiu)  the  oa-n  of  quail's  is  gem  rally  ai-uciattxl 
whh  the  veoriiii^  <i(  the  wiiul  to  the  north-wist,  t  hangcs  in  wind 
vriochy,  cither  in  the  form  of  gu»t«  or  M|ualU.  arc  genctally  aMOciated 

with  some  chajige  in  direction  a<  the 
wind,  but  the  nhtion  bttWMn  the 
chanjges  in  gnrta  haw  mt  yet  been 
•cudicd. 

A  characteristic  of  squalls  is  the 
suddenness  with  which  the  increase 
of  wind  velocity  occun.  At  sea 
the  raffling  of  the  surface  can  be 
seen  tisveung  over  the  water,  and 
the  wind  pndudnf  it  andtnvd- 
Ung  with  it  itiikes  a  sudden  Mow 
when  it  readica  a  ship.  If  squalb 
are  of  suflidcnt  violence  to  do 
damage  to  trees  or  t)uil(lir.;;s  their 
progress  tan  be  tr.iic<l  in  .i  like 
manner  over  the  laf.d. 

These  phenomena  .ire  Lxhibitcd 
in  iheir  most  slrikiiig  form  in 
"  tine  squiilk."  lite  diaraclerislic 
feature  of  a  line  iqiMil  is  that  a 
number  of  places  arranged,  roughly 
speaking,  in  a  straight  or  slightly 
curved  line  acioas  the  cmintry 
experience  a  similar  leqnenfe  of 

-     JL^  4  <o  eventa  at  tke  ■anw  tba^  and  the 

r    ^  i  L  J=   action  sweeps  acrosa  the 

'  '  '  l  ountr)'  as  a  front  advancing 
nearly  uniformly  throughout  its 
length.  This  march  of  a  linear 
front  gives  the  impression  of  a  wave 
or  bore  with  an  advancing  front 
hundreds  of  mil<^r.  long,  sweeping 

that  can  be  ulcniihcd  from  the 
time  of  occurrence  of  the  various 
at  different  places.  The  associated  events  are  very 
wall  mailMi  by  tlKwe  recorded  for  the  Ime  of  squall  of 
tlw  and  «f  Angnst  1906  (fig.  3).  They  oompcise  a  sudden 
fcwrssaa  «f  wind  witli  a  veerof  direction  of  45*  to  90*,  a  sudden 
liseof  preastue  known  b  France  as  the  crocka  d'orage,  and  in 
Gennany  as  tlie  CewUter  Sast,  a  pronounced  and  permanent 
fall  of  temperature,  and  a  &hower  uf  rain,  hail  or  snow.  While 
these  various  phenomena  are  indicatol  all  along  the  advancing 
line  their  intensity  may  In-  vi  r>  dilleriut  at  tlifferenl  points 
alongit.  Thesfiu.ill  often  exhibits  greati-r  violence  in  the  middle 
portion,  and  it  Ixxomes  more  intense  ;us  the  whulr  lir.r  ad  .  ;:r  ccs. 
In  the  mo6t  fully  developed  portions  the  weather  phenomena 
take  the  form  of  thunderstorms  with  violent  wind  and  rain. 
The  course  of  events  in  a  typical  line  squall  has  been  most  care- 
fully worked  out  by  R.  G.  K.  LempfcTt  in  a  paper  uu  the  "  Line 
Squall "  of  the  8th  of  Febniaiy  1906  (Qnarl  yearM.  Rty.  Met. 
Sie.  veL  mdL).  Fig.  4  (reproduced  from  the  papan)  shows 
tlie  autieaslvB  posithms  of  the  Vne  of  the  ftont  Crom  iridch  ita 
late  of  tnvel  can  be  estimated.  The  Kne  of  advance  of  a  Hne 
squall  is  generally  from  some  point  between  south  and  north 
on  the  western  side,  the  change  of  wind  bemg  from  a  warm 
southerly  or  westerly  wind  to  a  colder  westerly  or  northerly 
one.  So  far  as  is  known  to  the  writer  there  is  no  case  of  a  line 
squall  e.thibiiii.H  ;i  b.tckirig  win<l.  The  date  and  direction  of 
advance  appear  lo  be,  generally  siwaking.  those  of  the  final 
wHnd,  but  in  cases  where  the  thunderstorms  are  de\  el<>pe<l  there 
is  a  local  violence  of  the  wind  bearing  no  relation  to  the  isobaric 
distribution  of  the  final  wind. 

Endeavours  have  been  made  to  explain  the  phenomena  of 
line  squalls  as  due  to  vortex  motion  of  particular  dtaracter. 
The  violent  wind  blowing  out  fai  front  of  tlie  storm  ia  part  of 
die  dicniatian  of  a  vortat  with  hotboiital  axis.  It  supplies 
the  air  for  the  ninfafl  of  the  statioiie  In  front.  lu  place  b  takes 
by  descending  air  at  the  back,  lAidi  beeonea  in  ita  turn  the 
surface  supply  for  statioaa  fartlisr  in.  Bnt  such  an  esphnarioB 
.\xv.  24  a 


F1G.  3.— Vaiiatioaof  Met»- 

ologieair         ■  " 
SqimB. 


seems  in  many  ways  incomplete.  .Mthougb  perhsptJLQULJiind 
velocities  in  a  vertical  plane  were  plotted  there  ndglit  W  Mlluie 
evidense  ot'citculation  in  the  mathematical  sense  by^tegratoig 
roOnd^r  doied'conxe,  yet  the  Idea  M  cfrcuktion  hi  a  vertical 

plane  as  sugfeesting  the  primary  constitution  of  the  phenomena 

is  ver)-  inadequate.  The  ch.ingc  of  air  which  takes  place  during 
■lit-  jLi-ssage  of  the  line  s<|uall  is  iiltogethcr  diHcrent  from  that 
hit  h  we  would  get  by  passing  the  surface  air  through  a  complete 
vertical  lycle  and  <ortilensing  a  large  (|tianiily  of  water  vapour 
on  the  way.  ii  vertical  circulation  were  c<>ni|>lete  the  air  would 


Fk;-  4. — Times  of  occurrence  of  sudden  nuieorulo^iral  ehanjje!*, 
iwKhronou>  line«  showing  the  advance  of  the  squall  The 
hours  are  numbered  consecutively  from  1  lo  lU,  starting  at  1  a.m. 
(Fclx  9)«  and  the  minutes  arc  expressed  as  deciinal  fra^lMiS'Ol  an 
hour.  Hall  and  Hiunder  stonns  occurred  in  the  region  to' the  test  of 
the  dotted  line. 

return  to  the  surface  warmed  and  dried.  .\  few  revolutions 
wDuld  produce  a  very  considerable  devation  of  temperature. 
The  air  which  remains  after  the  passage  of  a  line  sqtiaU  is,  how- 
ever, distinctly  colder,  of  an  entirely  different  kind  ftom  that 
whidi  it  rqdaccs  and,  in  those  cases  which  have  been  investigated, 
can  be  tntoed  beck  to  a  Afferent  pohit  of  the  oompeas.  More- 
over, the  smallncss  of  vertical  dimensions  in  the  atmosphere  as 
compared  with  the  horizontal  dimensions  makc-s  it  difficult  to 
allow  llial  there  is  really  rtH)ni  for  an  erTL-iii'.-e  vortex  with  a 
horizontal  axis.  To  carry  air  up  5  m.  and  brinj;  it  back  again 
would  practically  deprive  it  of  all  its  moisture  and  raise  its 
temperature  72°  F.  Yet  5  m.  would  be  a  very  small  allowance 
fur  the  hori7.4)ntal  spread  of  the  phenomena  of  the  squall. 

The  sudden  replacement  of  warm  air  by  cold  with  a  change 
of  wind  seems  much  more  likely  to  be  associated  with  the  flooding 
of  the  country  by  an  advancing  sweep  of  cold  air.  The  pressure 
changes  are  continuous  in  the  old  layer  and  in  the  new- 
layer,  bnt  disconUntioua  with  varying  degrees  of  discontinuity 
akmg  tlie  ffine  of  junction,  where  inatabflity  of  the  upper  ahr 
may  be  set  up.  Fig.  5  shows  the  discoothnrify  of  piiimi]  m 
the  example  discussed  by  Mr  Lempfert.  It  b  dtu  fhat  aa 
the  discontinuity  of  prcsauie  beoomes  aoosntuated  thsn  arise 
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PlO.  5. — ^Dbtribution  of  Pri-ssun-  i  Ki  h.  H, 
are  shown  for  each  o  I  in. 


1906). 
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Bfighton 


(IUdr»im  by  pmnUviin  frnm 
Ike  BrMtli  Aiiixialum  h're<-'i 
i«aa.) 

Fic.  6.— RcoonU  ol 
wind  vdodty  oa  Jtuw  1, 
1908. 


in  the  localities  on  the  line  of  advance 
very  steep presourc  gradients  for  which 
there  are  correst>on<linR  winds.  The 
violent  windi  i:iay  llicrefore  be  attri- 
buted to  the  breakdown  of  the  dyTiami- 
cal  system  under  the  strc-ss  of  these 
local  ditfrrcnrcs  of  prcsurc 

From  this  |H)int  of  view  tlte  pheno- 
mena o(  the  line  squall  are  to  be 
regarded  as  a  dawdoproent  of  the 
ontinaiy  phaiomeaa  of  the  V-sbaped 
dqjfcHioB.  A  sudden  chaage  of  wind 
and  n  ]ln«  of  nJn  that  piss  over  the 
country  with  the  velocity  of  the  same 
order  as  that  of  the  following  wind 
are  quite  common  features  of  the  S.W. 
quadrant  of  a  cyclonic  deprc-siiun,  and 
they,  too,  seem  to  jKiint  to  the  juxta- 
po^iliiiii  vi  currents  of  ditTcrent  tern- 
peratvuc  <  on-.ing  from  different  regions 
but  formin;;  :-.<tjacent  compOMBtS  of 
supply  for  the  depression. 

Eiuunples  of  all  degrees  between  the 
comparatively  unimportant  rain  line 
and  the  most  violent  tornado-litce 
aqiuU  could  be  put  side  by  side  with 
cases  fn  which  the  typical  pressure, 
temperature  and  weatlier  diuigci  arc 
accompanied  by  a  ndden  lull  in  the 
^vind,  aa  in  the  eiaznpk  quoted  in  the 
/.(/«  History  of  Surface  Air  Currents 
(M.  0.  publication.  No.  174,  ipo6). 
An  example  of  a  line  squall  in  its  most 


violent  and  destructive  form  is  shown  in  the  records  for  the 
ist  of  June  igoS.  In  the  record  for  Kew  the  squall  ol  wind 
which  destroyed  a  number  of  the  trees  of  Busbey  Avenue  is 
shown  as  lasting  for  a  very  long  period  (fig.  6). 

A  line  squall  of  histacic  interest  is  that  which  capaised  HJlf.Sb 
"  Ewydioe  "  off  tin  Ue  of  0*  the  34th  of  Matdi 
The  occurreooe  b  dbcuased  by  tlie  Bon.  Ralph  Aberciomby  b 
18^4  (Quart.  Jutm.  Jtdy.  Utt.  See.  x.  171)  And  previously  by  the 
Ktw.'iAxQtmailheyiSymon's  Met.  J/ag.,  April  1878).  Theshift 
of  wind  in  this  case  appears  to  have  been  from  west  to  north, 
and  the  ch.mKr  in  ;hc  wind  w.is  ai  rorrjp:inic{l  by  the  I  ran.sition.s 
from  fine  blue  sky  to  snow.  1  he  records  al  the  seven  obser- 
vatories belonging  to  the  Meleorulugicai  Council  are  repro- 
duced in  the  Quorltrly  Waillicr  Ripiyrt,  from  which  fig.  7  is 
taken. 

Whatever  explanation  may  be  given  of  the  cause  and  origin 
of  the  phenomena  of  line  squaUs,  it  must  take  account  of 
the  fact  that  a  first  squall  is  often  succeeded  by  others  of 
a  similar  character  but  often  of  less  inteoatty  than  the  first. 
After  the  sudden  shift  ol  wind,  with  accompanying  weather 
changes,  the  condltloiia  seem  to  levcTtaore  or  lesa  to  the  original 
aute.  The  warm  Mmtherly  wind  reaaaota  itself,  but  is  driven 
out  again  by  another  attack,  and  ultimately  the  odd  wind  holda 
the  field.  It  is  easy  to  suggest,  but  at  present  not  easy  to  verify, 
the  course  of  replacement  of  the  warm  wind.  Upper  air  observa- 
uom  in  such  circumstances  with  kites  or  manned  balloons  are 
dangerous,  both  for  the  apparatus  and  the  observer;  but  it 
may  be  pjossiMe  to  trace  the  actual  course  of  events  by  the  records 
of  rounding  balloons  supplemented  by  observations  of  the  motive 
balloon  by  means  of  theodolites. 

Little  has  been  said  about  the  actual  foics  of  the  wind  in  guan 
or  squaUs.  and  in  the  present  state  of  anemumetiy  it  ia  diScnt  to 
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Fic.  7.—"  Eurydice  "  Squall,  from  the  Quarterly  Weather  Rtptrt. 
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i^anl  the  figures  hitherto  obtained  as  final ;  morwavcr,  the  large 
wind  force-  in  squalls  is  probably  subject  to  large  local  variationis, 
the  difference  twtwcen  the  record  of  the  stiu.iH  of  the  i-t  i>f  fir.c 
1908  at  Kew  and  Shepherd's  Hush  sugKC?.t^  li  .ii  :  h  i  .  e  l.i  i:-. 
much  ttronger  at  Bu«hey,  where  the  dantage  wa«  done.  The  hii^hoc 
vdodty  in  a  gust  hitherto  recorded  uponlurtriuneau  belonging  to 
the  oStce  is  106 -5  m.  per  hour  at  Pendeania  Castle  on  the  14111  o{ 
March  1905.  Gale  for<  c  i>.  defined  (or  the  purposes  of  the  meteoro- 
logical office  as  that  of  ii  winil  which  hat  an  avera^  velocity  iluring 
an  hour  of  j8  m.  per  hour.  According  to  Simfwn  s  reMilts  .it  Scilly 
or  ( lolyhead,  where  the  exposure  is  good,  a  wind  that  ;u-i  j;ot  within 
the  recltoning  of  ^ales  would  reach  44  m.  per  hour  in  the  ordinarv 
giMta,  with  occasional  records  of  51  m.  per  hour.  SoualU  with 
trdoatiea  iwrhing  55  m.  per  hour  are  not  unoGminao,  ana  the  range 
<rf  wiad  velocity  wUn  conititatn  B  •qnll  my  twuqrtli^ 
4oin.aainiiraadq«BidiaCM0in.aBiiov.  (wTN.S.) 

SQUAW,  the  ftijll<*if^  word  for  woman  among  the  North 
American  Intliuis;  the  MaaachuMtts  Indian  form  is  sqtui  or 
sckijutj.  the  NarTiig^uiset  squSwo,  the  Cree  etkieuo,  Delaware 
eclujui-u,  khquru,  &c.  It  is  also  usetl  in  composition  with  names 
of  animals  to  denote  thi^  female. 

SQUIB,  supposed  to  be  derived  from  the  Oerman  word  scftiehrn, 
to  push  or  shove  forward  with  a  sliding  movement,  the  name  for 
a  projected  kind  of  firework  that  is  flung  out  of  a  groove  and 
brcalu  with  a  flaah  and  a  clatter.  Hence,  in  the  literar}'  sense, 
a  aquib  is  a  alight  latixical  compontioii  put  forth  on  an  occasion ; 
and  it  is  intended  that  it  should  make  a  noiae  fay  its  explosion, 
not  by  the  possession  of  any  pennanent  importance.  Steele 
•ays,  in  the  Tatier,  that  "  squibs  are  those  who  In  tb*  common 
phfua  of  the  world  aie  call'd  librilers,  lampoonm  and  pan^ 
phkteen,"  ihowuif  that,  nt  the  beginning  of  the  i8lh  centaiy, 
the  man  who  conpoaed  the  aatite,  as  well  a«  the  satire  itself, 
was  catted  a  squib.  Swift  speaks  of  the  rapidity  with  which 
these  little  literary  fireworks  flew  abont  from  place  to  place,  and 
he  himself  was  a  proficient  in  the  making  of  noisy  squibs. 
I'l-rh.ijw  the  l>est  type  oi  .T  sfiuil:  in  KnRlish  lilrniture  is  (iray's 
Candidate,  whicii  was  writ  ten  and  cireuiate<l  amonn  the  electors 
in  1764,  when  Ix>rd  Sandwich  wa.s  1  ,i;,\;ir--;ns  for  ihe  oiTkc  of 
high-steward  of  the  tiniversity  of  t  amhrid(?e.  The  object  of 
this  [)oem  was,  by  ridicule  and  defamation,  to  injure  Lord 
Sandwich's  prospects  of  success.  When  once  the  election  was 
over  the  venea  Hivad  no  further  purpose,  and  they  have  sur- 
vived simp^  in  CBBWqpenca  of  their  fluent  wit  and  of  the 
reputation  of  the  (RMt  poct  wfeo  cwponad  tken.  (See  also 
Laidooil} 

NDIUk  <te  ouw  nds  ulrfdi  An  Mbeen  not  of  Ur^ttea 

Stitta  It  Med  in  medirfar.  It  belongs  to  the  natural  order 
HBawaMi.  The  name  of  "aquill "  it  also  applied  by  gardeners 
to  the  various  species  of  SciUa.  The  medidnitl  squill  is  a  native 
of  the  countries  bordering  the  Mediterranean,  and  grows  from 

the  s<'.i-U-\  <'l  u[i  ti>  an  ( Ic'.-.iiion  fit  (ooo  ft.  The  bulbs  arc 
globular  and  of  larfje  size,  often  wriRhinp  mnre  than  4  lb. 
Two  varieties  are  met  with,  the  one  having  ivhiie  .and  the  other 
pink  scales.  They  are  collertcd  in  .August,  when  they  arc 
leafless,  the  membranous  outer  scales  being  removed  and  the 
fleshy  portion  cut  transversely  into  .slices  and  dried  in  the  sun. 
These  are  then  packed  in  casks  for  exportation.  Thi  y  arc 
chiefly  imported  into  the  United  Kingdom  from  Malta.  When 
induced  to  powder  and  exposed  to  the  air  the  dmg  npidiy 
•blOlteSMdliMntMldadtetteiietlier  into  a  hard  mass. 

&|ulll  has  been  med  hi  mcdlehw  from  a  very  eariy  period.  The 
aadest^  Greek  physicians  prescribed  it  with  vinerar  and  honey 
abWMt  in  the  vinic  iiLinncr  a*  it  i»  uaed  at  present.  The  composition 
of  the  drug,  t"ir>^t  elTn  ii  ruly  studied  by  Merck  in  1878,  is  very  com- 
plex. The  chief  cori-titue[-.t  is  sciUiloxin,  a  hitter  and  int<'n»*ly 
irritant  principle.  A  somewhat  similar  substance,  sciUipiain,  is  also 
pbvaiokigically  activoi  The  tattler  gimwiidf  miUm,  or  sctUosii,  is 
unmpeiunt.  The  bulb  also  cootafaw  mncOaie,  and  a  coa«detable 
quantity  of  an  irritant  icsin.  It  has  been  sDown  that  a  definite 
action  on  the  hcan  is  not  obtainable  unless  so  lari^  a  dose  of 
squill  is  ^iven  that  some  ^stlD-intestinal  irritation  or  even 
inflammation  is  set  up  by  this  resin.  The  diise  of  Mjuill  is  Uu::\ 
I  to  i  grains.  Oi  the  numerous  pbarmacopocial  preparations  only 
three  are  of  any  ireportence;  the  smap  of  aquill,  oompo&cd  of 
one  part  of  squill,  eight  of  ^te  aoetc  acid  and  lour  of  sug.^r: 
the  Piluia  t ptcatmanht*  cum  SeUht,  in  which  ipccacuanhn  and 
opium  arc  the  chief  coostituents;  and  the  tfaMMM of  squill,  which 
is  (till  widely  used,  nade  by  maoamting  one  part  of  squill 


with  five  of  alcohol.  The  action  of  Ihe  drug  is  that  of  a  cardiac 
stimulant,  with  three  important  further  properties  all  dependent  on 

its  irritant  runscituents.  I~\en  in  small  (loses,  such  as  will  not 
alloi !  Ihe  lii.iri,  it  i.i  a  K  J'ti'i  i'siotinal,  a  bronchial  and  a  renal 
irritant.  The  two  latter  proiHTties  con.s.tilute  it  a  powerful 
expectorant  and  a  fairly  active  diuretic.  The  drug  must  not 
be  given  alone,  owing  to  its  irritant  action.  It  is  very  frequently 
given  a.s  a  diuretic  in  caniiac  cii-ses  in  the  form  ol  a  pill  cooiaining 
one  grain  each  of  mercury',  digitalis  and  squill.  Combined  with 
a  sedative,  such  as  opium,  it  may  hv  srivcn  in  chronic  bn^nchitis.  It 
must  n<n  bo  i;ivcn  m  acute  hronrhiti-T.  whi  h  it  onlv  aRRravates; 
nor  in  phthi«i»,  which  is  invariably  accomuimed  by  a  fiypersen^titive 
state  of  the  alimentary  tract.  For  sinular  reasons  squill  should 
not  be  given  in  any  form  of  Bright's  disease.  The  textbook  pro- 
hibition ag-iinst  its  use  in  acute  Bright's  disease  should  certainly  be 
extended  to  chronic  nenhritis  in  all  its  forms.  The  use  of  this 
irritating  drug,  while  still  extensive,  is  yearly  diminidling.  It  does 
not  accomplish  anyihiuK  that  may  not  otherwise  bBaddavad  at  lest 
cost  to  the  secreting  surfaces  of  the  p^iiicnt. 

An  allied  speries,  Urginea  indua,  is  used  in  India  in  the  same 
manner  as  the  European  spceic-s.  The  trur  H(|i;ilis  .in  ri'i,>re-.rnti  d 
in  Great  Britaiti  by  two  species,  }>cillo  auluini:..;iis  a:id  .S  :»fiiij. 
The  former  has  a  racemose  inlloresccnce  and  lenves  appearinK  in 
autumn  alter  the  tlovvers;  the  latter  hns  the  lluxvcrs  arranged  ii!  a 
corymboHe  manner,  leaves  appearing  in  spring,  and  is  confined 
to  the  sea-coast.  Several  species  are  cultivated  in  gardens, 
S,  hifdia  and  S.  sibirku  being  remarkable  fur  their  beautiful 
blue  flowers,  which  are  produced  in  eariy  spring;  Chinese  squill 
is  5.  ckmensis,  a  half-hardy  apedet;  Romaa  tqviu  is  a  popular 
name  for  species  of  BeUaaUa,  a  genna  now  geaenQy  inchufod  in 
flywsMJhu;  striped  aqjuill  is  AucMMtt  wiBaito,  a  BMtatnut 
plant  neod>iing  the  sqidll  in  haUt. 

WIUIIICHs  possibly  a  corruption  of  eeonce  (FVench  equiva- 
lents are  ptmdentive,  Irompe),  the  term  in  architecture  applied 
to  a  corbdling  out  by  means  of  arched  rings  in  stone  thrown 
across  the  angles  of  a  square  tower,  to  carry  an  octagonal  spire 
or  a  dome.  'l*be  earliest  examples  arc  found  in  the  palace*  of 
.Serbittan  and  Firuzabad  cdnsiruclcd  by  the  Sassanian  dvTiasty 
(.^.D.  350-450),  and  in  the  mosque  at  I'aniasius.  where  it  takes 
the  form  of  a  niche.  In  early  French  Romanesque  work  a  small 
nil  he  w  ith  additional  rings  above  Ls  employed;  a  greater  impor- 
tance is  sometimes  given  by  small  shafts  at  the  sides,  of  which 
there  arc  examples  m  the  Coptic  churches  of  £gypt,  and  in 
France  in  the  cathedral  at  Le  Puy  and  the  dnudi  of  St 
Martin  at  Dijon.     (See  Pendentive.) 

SQUINT  (possibly  connected  with  Swed.  mnka,  to  Hindi; 
O.  Eng.  ttriecoH,  avoid),  piopeily  na  adjective  m—nitu  looking 
diflerant  ways,  hence  obiiipie,  indnect  viahm,  paitlcularljr  a 
stmbianun,  an  afiiection  of  die  eyes  consisting  in  non-ooincidenoe 
of  the  optic  axes  (see  Eye,  {  Diseases;  and  Visio.v).  In  architec- 
ture "squint"  is  used  of  a  slit  or  opening  usually  tm  one  or 
both  sides  of  the  chancel  arch,  giving  a  view  of  the  altar  froti!  the 
transepts  u:  iii  li--;  it  is  also  styled  "  hagioscope  "  (^.t.l. 

SQUIRE,  an  abbreviated  form  of  "  esquire  "  (<1  v.),  originally 
with  the  .same  meaning  of  an  attemi.mi  on  a  kright.  In  this 
form,  however,  the  word  h.as  develojied  certain  special  connota- 
tions. Thus  in  England  it  is  used  partly  as  a  courtesy  title, 
partly  .as  ,a  description  of  the  chief  landed  proprietor,  usually 
the  lord  of  the  manor,  in  a  pandi  tk«  letaer  proprieton  being 
"  gentlemen  "  or  yeomen.  In  aome  parts  also  it  it  not  tmooan- 
mon  fOT  the  title  of  "  squire  "  to  be  given  to  smaU  tednldcit 
of  the  yeoman  class,  known  b  Irefauid  half  caotemptnoudy  at 
"  squireens."  In  the  United  States  tlw  title  hat  alto  mivived 
as  appUed  to  jutticataf  the  peace,  local  judgct  and  other  digni- 
taries fat  oonnttydietrfeta  and  towns.  In  another  sense"  squire  " 
has  survived  in  its  sense  of  "  attendant,"  "  to  squire  "  being 
used  so  eariy  as  Chaucer's  day  as  synonymous  wnth  "  to  wail 
upon."  -A  "  so-.iirt  i,r'  if.inies"  is  thus  a  man  verv-  atter.tive 
to  women  and  much  in  tlicir  company.  Footpads  and  high- 
waymen were  termed  sumclioet  " squircs  of  tllO  pad  "  at  WcU 
a.s  "  gentlemen  of  the  road." 

SQUIRREL  (Kr.  i\urfuil\.  proi>erly  the  name  of  the  weil^ 
known  red,  bushy-tailed  British  arboreal  mammal,  Seiurtu 
vulgaris,  typifying  the  genus  Sciurus  and  the  family  Sciuridae, 
but  in  a  wider  sense  ^whr^^^     t}ie  lodentt  included  in  thit 
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and  a  few  nearly  allied  genera.  For  ihe  characteristics  of  the 
family  Sciuridae  and  the  different  squirrel-like  genera  by  which 
it  is  represented,  sec  Rooextia. 

What  may  be  called  typical,  that  is  to  say  arboreal,  squirrels 
are  found  throughout  the  greater  part  of  the  tropical  and  temper- 
ate regions  of  both  hemispheres,  although  they  are  absent  both 
from  Madagascar  and  Australasia.  The  species  arc  both  largest 
and  most  numerous  in  the  tropics,  and  reach  their  greatest 
development  in  the  Malay  countries.  Squirrels  vary  in  size 
from  animals  no  larger  than  a  mouse,  such  as  Nannosciurus 
soricinus  of  Borneo,  or  N.  tniniUus  of  West  Africa,  to  others  as 
large  as  a  cat,  such  as  the  black  aud  yellow  Ralufa  bicolor  of 
Burma  and  the  Malay  area.  The  larger  species,  as  might  be 
expected  from  their  heavier  build,  arc  somewhat  less  strictly 
arboreal  in  their  habits  than  the  smaller  ones.  The  common 
squirrel,  whose  habits  are  too  well  known  to  need  special  descrip- 
tion, ranges  over  the  whole  of  Europe  and  Northern  Asia,  from 
Ireland  to  Japan,  and  from  Lapland  to  North  Italy;  but  speci- 
mens from  different  parts  of  this  wide  range  differ  so  much  in 
colour  as  to  constitute  distinct  races.  Thus,  while  the  squirrels 
of  north  and  west  Europe  are  of  the  bright  red  colour  of  the 
British  animal,  those  of  the  mountainous  regions  of  southern 
Europe  are  of  a  deep  blackish  grey;  while  those  from  Siberia 
are  a  clear  pale  grey  colour,  with  scarcely  a  tinge  of  rufous. 
There  is  also  a  great  seasonal  change  in  appearance  and  colour 
in  this  squirrel,  owing  to  the  ears  losing  their  tufls  of  hair  and 
to  the  bleaching  of  the  tail,  llie  pairing  time  of  the  squirrel 
is  from  February  to  April;  and  after  a  period  of  gestation  of  about 
thirty  days  the  female  brings  forth  from  three  to  nine  young. 
In  addition  to  all  sorts  of  vegetables  and  fruits,  the  squirrel  is 
exceedingly  fond  of  animal  food,  greedily  devouring  mice,  small 
birds  and  eggs.  The  squirrels  of  the  typical  genus  Sciurus  are 
unknown  in  Africa  south  of  the  Sahara,  but  otherwise  have  a 
distribution  co-extensive  with  the  rest  of  the  family. 

.'Mthough  the  English  squirrel  is  a  beautiful  little  animal, 
it  is  surpxas-scd  by  many  of  the  tropical  members  of  the  group, 
and  especially  by  those  of  the  Malay  countries,  where  nearly 
all  the  species  are  brilliantly  marked,  and  many  are  ornamented 


The  Burmese  Rf»i-li«'lli«1  Squirrel  (Seiurui  pyterythrus). 


with  variously  coloured  longiiudin.nl  stripes  along  their  bodies. 
Every  one  who  has  visited  India  is  familiar  with  the  pretty 
little  striped  palm-squirrel,  which  is  to  a  considerable  extent 
a  partially  domesticated  animal,  or,  rather,  an  animal  which  has 


taken  to  quarter  itself  in  the  immediate  neighbourhood  of  human 
habitations.  It  has  been  generally  supposed  that  there  is  only- 
one  palm-squirrel  throughout  India,  but  there  are  really  two 
distinct  types,  each  with  local  modifications.  The  drst  or 
typical  palm-squirrel,  Funambulus  palmarum,  inhabits  Madras, 
has  but  three  light  stripes  on  the  back,  and  shows  a  rufous  band 
on  the  under-side  of  the  base  of  the  tail.  In  Pennant's  palm- 
squirrel,  F.  pf  nnanti,  on  the  other  hand,  there  is  a  pair  of  faint 
additional  lateral  white  stripes,  making  five  in  all,  and  the 
under-surfacc  of  the  tail  is  uniformly  whitish  olive.  As  this 
species  has  been  obtained  in  Sural  and  the  Punjab,  it  is  believed 
to  be  the  northern  type.  One  Oriental  species  {Sciurus 
caniceps)  presents  almost  the  only  known  instance  among 
mammals  of  the  assumption  during  the  breeding  season  of  a 
distinctly  ornamental  coat,  corresponding  to  the  breeding 
plumage  of  birds.  For  the  greater  part  of  the  year  the  animal 
is  of  a  uniform  grey  colour,  but  about  December  its  back 
becomes  a  brilliant  orange-yellow,  which  lasts  until  about  March, 
when  it  is  again  replaced  by  grey.  The  squirrel  shown  in  the 
illustration  is  a  native  of  Burma  and  Tenasserim,  and  is  closely 
allied  to  J.  canUeps,  but  goes  through  no  seasonal  change 
of  colour.  Another  Burmese  squirrel,  5.  hariniloni,  differs  as 
regards  colour  in  a  remarkable  manner  from  all  other  known 
members  of  the  group.  It  is  a  medium-sized  ^>ecies  of  a  pale 
creamy  buff  colour  above,  lighter  beneath,  and  with  a  whitish 
tail,  while  it  is  further  characterized  by  the  absence  of  the  first 
upper  premolar,  which  shows  that  it  is  not  an  albino  or  pale 
variety.  Two  examples  were  obtained  by  Captain  H.  H. 
Harington,  of  one  of  the  Punjabi  regiments,  on  the  Upper 
Chindwin  river.  It  may  be  added  that  generic  5ubdi\'i5ions 
of  the  squirrels  are  based  mainly  on  the  characters  of  the 
skull  and  teeth.  That  they  are  essential  is  evident  from  the 
circumstance  that  the  African  spiny  squirrels  Xerus  (see  Snmr 
Squikkf.l)  come  between  Sciurus  and  some  of  the  other  African 
genera.  (R.  L.*) 

SQUIRREL  MONKEY,  the  English  name  of  a  small  goklen- 
haired  South  American  monkey,  commonly  known  as  Ckryso- 
tkrix  sciurca,  and  also  applied  to  the  two  other  members  of  the 
same  genus,  whose  collective  range  extends  from  Costa  Rica  to 
Bolivia  and  Brazil.  It  has,  however,  been  proposed  to  transfer 
the  name  Chrysothrix  to  the  marmosets  of  the  genus  HapaU, 
to  which  it  is  stated  to  have  been  originally  applied,  and  to 
replace  it  by  Saimiris.  The  squirrel-monkeys  were  formerly 
classed  with  the  douroucoulis  (sec  Doukoucxjuu),  but,  on  account 
of  their  brain-structure,  they  have  been  transferred  to  the 
Cebinae  (see  CAPncmN-MoNKEy),  from  the  other  members  of 
which  they  differ  by  their  practically  non -prehensile  tails  and 
smaller  size,  while  they  are  further  distinguished  by  their  com- 
paratively large  eyes  and  the  backward  prolongation  of  the 
hinder  part  of  the  head.  They  are  exceedingly  pretty  little 
monkeys.    (See  Pkihates.)  (R.  L.*) 

SRINAOAR,  capital  of  the  state  of  Kashmir,  in  Northern 
India,  525°  't-  above  sea-level,  on  both  banks  of  the  river  Jhelum, 
which  winds  through  the  dty  with  an  average  width  of  80 'yds. 
and  is  crossed  by  seven  wooden  bridges.  The  houses  occupy 
a  length  of  about  j  m.  and  a  breadth  of  about  1}  m.  on  either 
side  of  the  river;  but  the  greater  part  of  the  city  lies  on  the 
right  bank.  No  two  buildings  are  alike.  The  curious  grouping 
of  the  houses,  the  frail  tenements  of  the  poor,  the  substantial 
mansions  of  the  wealthier,  the  curious  carving  of  some,  the 
bjilconies  of  others,  the  irregular  embankment  and  the  moun- 
tains in  the  background,  form  a  quaint  and  picturesque 
spectacle.  Area,  3705  acres.  Pop.  (ipoi),  122,618.  The  city 
is  exposed  to  both  fire  and  flood.  In  1893  six  of  the  seven 
bridges  were  swept  away,  and  great  damage  was  again  caused 
in  1003.  .\  regular  water-supply  has  been  provided.  The 
artisans  of  Srinagar  enjoy  a  high  reputation.  Unfortunately, 
the  historic  industry  of  shawl-weaving  is  now  practically  extinct. 
The  loss  of  the  French  market  after  the  war  of  1870  was  followed 
by  the  famine  of  i877-i87(),  which  drove  many  of  the  weavers 
into  the  Punjab,  and  the  survivors  have  taken  to  the  manufac- 
ture  of  carpets.    Other  industries  arc  paper,  leather,  papier 
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nfccbi,  silver  and  copper  ware,  wood-carving  ant)  boat-making. 
The  three  chief  routes  of  communication  with  India  are:  (t) 
along  the  Jhelum  valley  to  Murree  and  Rawalpindi,  which  has 
been  opened  throughout  for  wheeled  traffic  (iqs  m.);  (j)  over 
the  Banihal  pass  (0200  ft.  tbove  the  sea)  to  Jammu  (163  m.); 
(,<,)  over  the  Pir  Panjal  pass  (11400  ft.)  to  Gujral  (ito  m.). 

Sec  Sir  Walter  R.  Lawrence.  The  Valhy  of  Katkmu'  (189$); 
M.  A.  Staa,  Chrmidt  0/  Ute  Kings  0/  Kaskmir  (1900}. 

IftlllAliBAM.  or  Seungrav,  a  town  of  British  India,  in 

Trirhinopoly  district,  Madras  presidency,  s  m.  N.  of  Trichinopoly 
city.  Top.  (iQOi),  33,030.  It  stands  on  an  island  of  the  same 
name,  formed  by  the  bifurcation  of  the  river  (  ,u:ver\  and  by 
the  channel  of  the  Colcroon.  The  town  is  celebrated  for  its 
great  temple,  dedicated  to  Vishnu,  composed  of  seven  square 
enclosures,  one  within  another,  and  330  ft.  distant  from  each 
Other.  Each  endoBure  has  four  gates  with  high  tower*,  placed 
one  in  the  ooitm  of  each  aide  oppoiite  to  the  four  cBiduial 
points.  The  sucocadveiy  widening  eacknuet  and  the  greeter 
ddionition  of  the  outer  as  compared  with  the  inner  bofldmgy 
mark  the  progress  of  the  shrine  in  fame  and  wealth.  The  outer 
Willi  of  lilt:  [emplr  is  noi  less  than  4  m.  in  circumference.  Not 
far  distant  is  the  smaller  bu:  more  beautiful  Jambukeswaram, 
a  temple  dedicated  to  Siva.  I-rum  175;  lo  1755  the  island  and 
its  pagodas  were  the  objecl  of  frc((uent  contests  lietwcen  the 
French  and  the  English 

8TAAU  MAROUERITE  JEANNE  OORMBR  DBLAUNAY. 
Baromke  de  (i6»4-i75o),  French  author,  wu  bora  in  Paris 
OB  the  30th  of  Augot  1684.  Her  father  was  a  painter  named 
Coniier.  He  seemi  to  ham  doeited  her  mother,  who  then 
resumed  her  maiden  name,  Delaunay,  which  was  also  adopted 
by  her  daughter.  She  was  educated  at  a  convent  at  Evreux, 
of  which  Mme  de  la  Rochefoucauld,  sister  of  the  author  of  the 
Uaximes.  w.is  superior.  Here  she  Ix-camc  attached  to  Mme  de 
Grieu,  who,  being  ajJiKuiUcd  al)l)css  of  the  convent  of  St  Louis 
at  Rouen,  took  lier  incnd  with  her.  Mile  Delaunay  lived  there 
until  1710  in  the  enjoyment  of  the  utmost  consideration.  There 
she  held  a  little  court  of  her  own,  which  included  Brunei,  the 
friend  of  Fontenelle,  the  aieur  de  la  Rey  sad  the  Mtit  Vcrtot. 
She  doiciibes  her  own  fiiit  paaaioin  for  the  marqub  de  SUiy,  the 
bnther  cf  a  friend  with  wham  she  was  viiitfaig.  Her  afFectioti 
was  not  xetumed,  but  she  entered  on  a  correspondence  ivirh 
him  in  which  she  plays  the  part  of  director.  After  the  death 
of  her  patron,  Mme  de  Ciriiu.  poverty  compelled  her  to 
enter  the  hoiuehold  of  the  durhcssc  du  Maine  at  Sceau.x  in 
the  capacity  of  femnu-  dr  hambrf.  Her  Ulerary  talent  Jioon 
manifested  itself  in  the  hterary  court  of  the  duchess,  and  secured 
for  her,  among  other  friendships,  the  somewhat  undesirable 
admiration  of  iheabb^  Chaulieu.  Theduchcasisaaid,  but  chiefly 
on  the  waiting -lady's  own  authority,  to  bKW  heco  Mt  4  little 
Jcahms  of  her  attendant.  Eooo^,  however,  b  known  of  the 
dodicas^  imperious  and  caprictoua  temper  to  make  it  improb- 
able that  her  serv-ice  was  agreeable.  Mile  Delaunay,  however, 
enjoyed  a  large  share  of  her  confidence  and  had  a  considerable 
share  in  drawing  up  the  Mfmoire  des  princes  Ugilinw:  which 
demanded  ihe  meeting  of  the  stales-general.  .She  was  implicated 
in  the  alTair  of  the  Cellamare  conspiracy,  and  was  sent  in  1718 
to  the  Bastille,  where  she  remained  for  two  years.  F.vcn  here, 
however,  she  made  conquests,  though  she  was  far  from  beautiful. 
Her  own  aooount  of  her  love  for  her  feUow  prisoner,  the  chevalier 
de  M 6ifl,  and  of  the  passion  of  the  dievalier  de  Ma&oiimi|e, 
her  iMler,  for  b«r,  b  Justly  famous.  She  ntumed  on  her 
liberation  to  the  service  of  the  duchess,  who  showed  no  gratitude 
for  the  devotion,  approaching  the  heroic,  that  Mile  Delaunay 
had  shown  in  her  cause.  She  received  no  promotion  and  .still 
hadtofulfilthewearisomeduiiesofa  waiiing-maid.  .She  refused, 
it  is  said,  Andrf  Dacicr.  the  widower  of  a  wife  more  famous  than 
himself,  and  in  i7;5,  heinn  then  more  than  fifty,  married  the 
Baron  de  Staal  Her  dissatisfaction  with  her  position  had  be- 
COBie  ao  evident  that  the  duchess,  afraid  of  losing  her  services, 
amoied  the  marriage  to  give  Mile  Delaunay  rank  sufficient 
to  allow  of  her  pnniotioB  tobeon  an  equality  with  the  hKliet 
of  the  oouit.  On  this  footlaf  she  remained  a  member  of  the 


household.  It  was  at  this  time  that  she  became  the  friend  and 
correspondent  of  Mme  du  Dcffand.  She  died  at  Cjeanevilliers 
on  the  15th  of  June  1750.  Her  Mimoira  appeared  about  five 
years  later,  and  have  often  been  reprinted,  both  separately  and 
in  collections  of  the  memoirs  of  the  lytb  and  i8lb  centuries,  to 
both  of  which  the  author  behmgcd  both  in  styk  and  diancter. 
She  hu  mndi  of  the  bankneaa  and  aedoctivc  verve  of  Mme 
deSWint  and  her  ewitemperaiieB,  but  BMHU  than  n  Utile  alpjwd 
with  the  lensiNIUl  of  a  later  thne.  It  may  be  doubted  whether 
she  di>es  not  Sf)mewhat  exaRgerate  the  discomforts  of  her 
position  and  her  .>iens<'  of  them.  In  her  Isck  of  illusions  she  was 
a  child  of  the  r.Kth  century.  Sainte-IJeuve  .says  that  the  most 
tit  time  for  the  reading  of  the  ilfmoires  is  Ihe  Lite  autumn,  under 
the  trees  of  November.  But  her  book  is  an  extremely  amusing 
one  to  read,  as  well  as  not  a  little  instructive.  The  humouii 
of  the  "  court  of  Sceaux  "  are  depicted  as  hardly  any  other 
aociety  of  the  kind  has  ever  been.  "  Dans  cet  art  enjoui  de 
iMontar,'*avrtSatato-Beaveb  **  hfadaioe  de  Staal  est  daasique.*' 

Beiides  her  ^^Himrv*  Mme  de  Staal  left  two  excellent  short 
comeiBea,  perforraed  at  the  eouit  of  Sceaux,  and  some  letters,  the 
anjiwer^  to  which  are  in  some  caiies  extant,  and  show,  as  well  -.ih  the 
references  of  oontempor.iric-s,  that  the  writer  did  not  cxauKerate 
hrr  <nvn  charm.  Mer  Mftnoire*  were  translated  by  S.  Bathunt 
1 1 V7I  and  bv  C.  II.  ndl  (189a).  Ses  the  s^Dtiaa  (1B77)  of  her 
Memotres  by  M.  de  Lescure. 

STABIAB,  an  ancient  town  of  Campania,  Italy,  on  the  coast 
at  the  cast  extremity  of  the  Gulf  of  Naples  (mod.  Castellam- 
marc  di  Stabia).  It  was  dependent  upon  Nuccria  Alfatcma 
(9.*.)  untQ  it  joined  the  revolt  against  Kome  in  the  Social  War 
(90  B.C.).  In  89  it  was  taken  and  deatfoyed  by  SuUa,  and  its 
territory  given  to  Nuceria  as  a  reward  for  fidelity  to  Rome.  The 
place,  however,  continued  to  be  visited  for  its  natural  beauties, 
its  mineral  springs  and  its  pure  milk.  Remains  of  line  \illas 
have  been  found  about  half  a  mile  to  the  east  of  the  ntodern 
town,  an<!  al.Mi  the  remains  of  a  temple  to  the  genius  of  Siabiae, 
which  no  doubt  occupied  the  same  site  as  it  had  done  in  Oscan 
times.  None  of  these  remains  is  now  visil)le  The  town  w.as 
destroyed  by  the  eruption  of  A.D.  79  (in  which  the  elder  Pliny 
met  his  death),  but  was  soon  rebuilt  on  the  site  now  occupied 
by  the  modem  Castellammaie.  Above  the  town  on  the  esst  Is 
the  Mons  Lactarius  (from  lae,  milk).  Here  tooik  place  the  battle 
between  Narses  and  Teias  in  AJi.  553,  wfaidi  put  an  end  to  the 
(iothic  domination  in  Italy. 

See  M.  Ruggiero,  Scavi  di  Slabia  dtl  1749  <tt  'fSs  (Naples.  iMi); 

J.  Beloch,  Campanien,  Jnd  ed.  p.  248  scjq.  (Drcslau,  1890).  (T..\S.) 

STABLE,  a  building  in  '.vhirh  horses  are  kept,  including  the 
stall  in  which  they  stand,  furnished  with  manger  and  rack,  the 
room  in  which  the  harness  is  kept  and  attended  to^  the  loft  in 
which  the  hay  and  com  are  stored,  and  other  acoesioiy  rooms,  &c 
(Sec  Horse.)  This  is  the  current  usage,  but  the  word  was 
formerly  appUed,  as  was  the  Latin  j<atwl»im,  it,  standing- 
place  (from  stare,  to  stand),  to  a  staU  or  enclosure  for  all  kinds 
of  domestic  animals,  cows,  sheep,  &'c.  The  adjective  "  stable," 
meaning  firmly  established,  comes  directly  from  Latin  slabilis, 
also  from  j/<;rf,  to  stand. 

STADE.  BERNHARD  (i848-igo6),  German  Protestant  theo 
logian,  was  liom  on  the  nth  of  May  1848.  at  ,\rnstadl,  in 
Thuringia.  He  studied  .at  Leipzig  an<l  Berhn,  and  in  course  of 
time  became  (1875)  professor  ordinarius  at  GieSBCA.  Once  a 
member  of  Franz  Delitmch's  dsas,  he  became  a  convinced 
adfaemk  of  the  aeweat  oitlGBl  sdwoL  In  1881  be  founded  the 
ZtUttArift  far  Mestamaiaieke  Wissenuhoft,  wbUk  he  ooDtlnoed 
to  edit;  and  his  critical  history  of  Israel  {Gexkkkle  da  VMs 
Isriitl,  2  vols.,  1HS7-1SSS;  vol.  ii.  in  conjunction  with  Oscar 
HolizmannJ  has  maile  him  very  widely  known.  With  C. 
Siegfried  he  has  revised  and  edited  the  Hebrew  lexicon.  Hebr. 
H'orlerbuch  sum  Alifit  Tcstamail  (i8<)i-iS<>3).  Stade's  other 
works  include  Ober  die  alliestamfnllifhcn  Vorslrlluni^rn  xvm 
Zustand  rnuh  dent  7Wr  (1877),  Lfhrbiuh  dcr  hcbr.  Grammalik 
(vol.  i.,  1879},  AusgeuHihiu-  akademisihe  Reden  und  Abhandltm^ 
(1899),  and  BMiidu  Theologie  da  Alias  TatommiU  (1905, 
tte.).  HediedontheAthof Deoemberi9o6i 

See  O.  Pfleidcm.  Dttdepmtnt  tf  Thahgy  (1890). 
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nUUt,  a  town  «f  Gmaasy  in  Uw  PniMlu  pnovince  of 
Kaaovcr,  iiiiiKtail  fin  tke  nsviiiible  Scihwinn  sk  it» 
ceofliiaice  with  the  Elh^  M  m.  N. W.  of  HaaDiaii  «a  the  fifltra^ 
to  CuxIuYen.  Pop.  (1905),  10,837.  It  cmiIm  on  ft  nuiubrr  of 

small  m.anufactures  and  has  some  shipping  tiadc,  chieHy  with 
Hamburg,  but  f  he  rise  of  Harburg  has  depaaed  it  from  its  former 
pusitiun  as  ihc  tliitt  port  of  Hanover.  Ir.  thi-  m  iKlifinurh<Knl 
Are  deposits  L>[  gyi!su:n  and  salt.  Tht-  U)rtin(■.ltil)n^l.  i-retiloil  in 
1755  and  s"  rcngihcr.i'd  in  1816,  were  demolished  in  18^2. 

Arc<ir(!inK  lo  ttic  legend,  Slade  was  the  oldest  town  of  the 
Saxons  and  w;is  built  in  321  B.C.  Historically  it  cannot  be 
traced  farlher  back  than  the  loth  century,  when  it  was  the  cipital 
of  a  lilie  of  counts.  In  the  13th  century  it  passed  to  the  arch- 
bjdiopiic  of  Bremen.  Subsequently  entering  the  Uan&eatic 
LmCDC,  it  rose  to  some  commercial  importance.*  In  1648  Stade 
the  capital  of  the  principality  of  Bronen  under  the 
1;  and  in  1719  it  was  ceiled  to  Htuwvcr,  thefitteof  wUdiit 
slumd.  The  Pmtsians  occupied  it  witliout  resistance 
biW6. 

See  Jobeliaaaa  Hid  WittpeeaiK,  G*ickifkt$  ier  Stadt  Stadt  (Stade. 

ninmi,  johuk  raniiF  lun  joopb  (ijerttu), 

AiutriftB  ■tateiman,  entered  tlie  dipfematfc  lervioe  and  rose 
early  to  a  high  position.  In  1790-1793  he  was  ambassador  in 
London.   After  some  years  of  retirement  he  was  entrusted 

(iSoo)  with  a  mission  to  tlic  ^rl;s^i.ln  tu»r:.  where  he  endea 
vourcd  in  vain  to  ctTect  an  .Uli.mre  v.ilh  Ausiria.  He  h.id 
greater  success  as  envoy  at  St  Petersburg,  where  he  played  a 
large  part  in  the  furnuition  of  the  third  coalition  against 
Napoleon  (1S05),  Not '.u! hstandiiig  the  iuiture  of  this  alliance 
he  was  made  foreign  n-.in;stcr,  anri  in  ri)r.jun(  lion  wilh  the 
archduke  Charles  pursued  a  ]>oliiy  nt  (;ijie:  prepar.ui'.iii  tur  a 
fresh  trial  of  strength  with  France.  In  iSo3  he  abandoned 
the  poliqr  of  procrastination,  and  with  the  help  of  Mettenich 
hastened  the  outbreak  of  a  new  war.  The  unfortunate  results 
of  the  campaign  of  1809  compelled  Us  resignation,  but  hi  1813 
he  was  commisiianed  to  negotiate  the  convention  wUch  finally 
overthrew  Napoleon.  The  last  ten  yean  of  hit  life  were  spent 
in  a  strenuous  and  partly  successful  attempt  to  wwganiw  the 
disordered  finances  of  his  country. 

SwKBm,Z^JidM»tlmtiMitkirPMat,t9»-ttt»  (Uipsig. 
{877);  DU  WiMmsfw  OakmklU  im  /p  JaMmmiirt  (Ptaeue. 
1877);  Kmnes,  Zur  GtxkuJUt  Otstentkks,  1791-1816  (Gotha,  1886). 

STADIUM,  the  Latin  form  of  this  Greek  name  for  a  standard 

of  length,  a  stade=ioo  OfOVial  {alxmt  6  ft.,  or  1  falhoni)  =  6 
»\*9(>a  (100  Gr.  about  loi  Kng.  ft.),  equivalent  to  alxiut  606 
Eng.  f;  .:  as  being  about  one-eighth  of  the  Roman  mili',  il  is  often 
translated  by  "  furlong."  The  course  for  the  foot  -race  at  •  )!>  mpia 
(tjv  )  w;vs  exactly  a  stade  in  length,  aiul  hence  the  tianie  wa.s 
given  to  the  (inx-k  foot-race  and  to  the  amphitheatre  in  which 
the  rates  took  plate  {sec  GAMES,  CLASSICAL). 

STADTUOLDER  (Du.  stadhoudn.  a  delegate  or  representa- 
tive), the  title  of  the  chief  magistrate  of  the  seven  states  which 
formed  the  Unite<l  Netherlands  by  the  union  of  Utrecht  in 
1 579.  Though  the  word  stod  nwaas  a  town,  it  has  alio  the  force 
of  the  kindred  English  "  stead."  A  Hadhmidtr  was  not  the 
govenmrcf  a  "stad"  or  "atead"  m  the  sense  of  a  place  or 
town.  Ba  waa  hi  the  plao^  «r  stcid.  of  the  sovereign. 
The  word  is  transfaited  Into  Latfn  by  Ugaius,  nubemator  aiul 
praefectus.  The  office  of  stadtholder  is  a  pTocimstdatus,  and 
the  High  German  equivalent  is  SliilthalUr,  a  delegate. 
When  the  northern  Netherlands  revolted  from  Philip  II. 
of  Spain,  who  had  inherited  his  sovereign  rights  from 
the  house  of  Burgundy  (see  Netiierla.nds:  Uuiory),  the  sUd- 

•  The  Sta<le  Klbc-ducs  (Stader  Elbczoll)  were  an  ancient  impost 
upon  all  ^i  imIs  earned  up  the  EU)c.  and  were  U  vinl  .n  the  vilUiKe  <i( 
wun&hauscn,  at  the  mouth  o(  the  Schwinge.  The  tax  watt  abi.ilishe-d 
in  1267  by  the  Hanseatic  League,  but  it  was  revived  by  the  Swedes 
lo  1688,  and  confirmed  by  Hanover.  The  dues  were  fostered  by  the 
growing  trade  of  Hamburg,  and  in  t86l,  when  they  were  reflc-i-nietl 
(for  i427.(joo)  by  the  nations  trading  in  the  Elbe,  rhc  exchequer  of 
Hanover  was  in  the  yearly  receipt  alabout  £45,000  from  this  source. 

Hamburg  and  Great  Britain  each  paid  —  " 

redcmplMm  money. 
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i  than  a  third  of  the 


iendcr  passed  from  beiaf  the  npiHMttathw  of  an  abaant 

piinoa  and  became  the  diif  a^ifrtinle  of  the  atatea  m 
whom  the  sovereignty  naided.  Six  of  the  seven  states  fanmng 

the  contedentlon  of  the  United  Netbeilands  took  aa  their 

stadtholder  William  of  Orange-Nassau,  called  "  the  SOant,"  aod 

his  descend.ints  during  three  generations.  The  seventh, 
Friesla:i<l.  had  t'<ir  -.1  .n  I '  ■  olrr  William's  brother,  John  "the 
(Md,  '  and  his  descendanis  The  younger  line  Ix-came  stadt- 
holders  of  the  other  states  alter  the  e.xtiiiLtion  of  the  c4der,  and 
were  the  ancc-storsof  the  present  royal  family  of  the  .Netherlands. 
Though  the  stadthohii  rs  uf  ih.i  house  of  Orange-Nx-^s.;!-.!  were  nf 
princely  rank  and  inlcrniarried  with  the  roy.i]  families  of  Kuropc, 
they  were  not  sovereign  princes.  They  eierciscd  large  admini- 
strative powers,  and  commanded  the  land  and  sea  forces,  but  it 
was  with  delegated  authority  given  them  by  each  state  in 
domestic  affairs,  and  by  the  states-getteral  of  the  oonfcdcration 
in  all  common  and  foreign  affairs.  The  slatci  ganeral  and  some 
of  the  individual  statca  not  only  daimad  but  etwiaBd  the  light 
of  suspending  the  itadtbaldatddp^  as  for  instance  after  the  death 
of  William  II.,  rtjp^  and  of  WUbtm  m.,  170a. 

STAIU  HfUMMB  m.  Akms  Lotoe  Gkrhainz  NacKEm. 
Baronnz  DE  StaEl-Holstein  (1766-1817),  French  novelist 
and  miscellaneous  writer,  was  liom  at  P.aris  on  the  2in<l  of  .^pril 
176<5.  Her  father  was  the  famous  finantier  Nccker  hi  r  mother 
Suzanne  Curchud.  almost  equally  famous  as  the  earl\  luve  of 
Gibbon,  .is  the  wife  of  Neckcr  himself,  and  as  the  mistress  of 
one  of  the  mtist  jmpular  salons  of  Paris.  Between  mt)ther 
and  dauuhler  there  was,  however,  little  sympathy.  Mme 
Neckcr,  despite  her  talents,  her  beauty  and  her  foudneas  for 
phUoiopht  society,  was  strictly  decorous,  somewhat  reserved, 
and  dis}>used  to  carry  out  in  her  daughter's  case  the  rigorous 
discipline  of  her  own  chjldhnod.  The  futim  hime  dc  Stael 
was  from  her  eariieat  years  a  rooip,  a  ooquatte,  and  paaatonaiely 
desirous  of  pramincnoe  and  attention.  Thara  aaama  moMowr 
to  have  been  a  soft  of  rivalry  between  mother  and  daugfater  for 
the  chief  place  in  NedterVaffectfooa, and b boot paabufe that 
the  daughter's  love  for  her  mother  was  increased  hjr  the  nnniffciiia 
ness  of  her  own  inferiority  in  personal  charms.  Mme  Necfcer 
was  of  a  most  rctlrji  l  ■hi.u^;!!  somewhat  lackadaisical  siv'.o  of 
beauty,  while  her  dau^jhltt  ...isa  plain  child  and  a  plainer  woman, 
whose  sole  attriictioiis  wi  re  large  and  striking  eyes  and  a  buxom 
figure.  She  was,  however,  a  child  of  unn.sual  inteilectual  power, 
and  she  began  very  early  to  write  thougli  nut  lu  [jjblish.  She 
is  said  to  have  written  her  father  a  letter  on  his  famous 
Comple- Rendu  and  other  matters  when  she  was  not  fifteen,  and 
to  have  injured  bcr  health  by  excessive  study  and  intellectual 
excitement.  But  in  reading  all  the  accoimts  of  Mme  do  StaH'a 
life  which  come  from  herself  or  her  intimate  friends,  it  must  be 
carefully  remembered  that  she  was  the  most  distinguished  and 
cbaractedslic  product  of  the  peiiod  of  j(wisWIU<— the  aingufav 
faahion  of  tdtnuaentfniant  which  required  that  both  nun  and 
women,  but  especially  women,  should  be  al«qwpal|ritating  with 
ezdtement,  .steeped  in  melancholy,  or  dissolved  in  tears.  Still, 
there  is  no  doubt  that  her  father's  dismissal  from  the  ministry, 
which  followed  the  presentation  of  the  Comple,  and  the  conse- 
quent removal  of  the  family  from  the  busy  life  u!  Paris,  were  U  in-- 
ficial  to  her.  During  part  of  the  next  few  years  they  rc~.ideii  al 
Cippei,  her  father's  estate  On  the  Lake  of  Geneva,  which  she 
herself  made  famous.  But  other  |)arts  were  spent  in  travelling 
about,  chiefly  in  the  south  of  France.  They  relurne<i  lo  Paris, 
or  at  le.-ist  to  its  neighlK)urh<x)d.  in  17.S5,  and  Mile  Neckcr 
resumed  literary  work  of  a  mi.sccll,%ntn)us  kind,  including  n 
novel,  Sophie,  printed  in  1786,  and  a  tragedy.  Jeanne  Gnff 
published  in  1790.  It  became,  however,  a  question  of  marrying 
her.  Her  want  of  beauty  waa  ffunpcn sated  by  her  focMnab 
But  her  parenu  are  said  to  have  objected  to  bar  manymg  a 
Roman  Catholic,  whkh,  b  Fkaaoa^  cooaidcrahly  limited  her 
choice.  There  is  a  legRod  that  WiD^  Pitt  the  younger  thooi^ 
of  her;  the  somewhat  notorious  lover  of  Mile  de  Leipinaaae, 
Guibcrt,  a  cold-hearted  coxcomb  of  some  talent,  certainly  paid 
her  addresses.  But  she  finally  married  Trie  M.agnus,  Raron 
of  Stai:l-Uolstcin,  who  was  first  an  attache  of  the  Swedish 
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legation,  and  then  minister.  For  :i  ^ri-al  hfirc&s  and  a  very 
ambitious  jjirl  the  marriaxc  starci;l>  i^ttniiJ  brilliant,  for  Stacl 
had  no  fortune  and  no  very  great  ihtn  iuU  ilistinction.  A  singular 
iLTiis  ui  nc>;iiiuliciris,  tio'.'.i'v.  r,  secured  from  the  Iting  of  Swttlcn 
a  promise  of  the  ambassadorship  for  twelve  years  and  a  [lension 
in  cose  of  its  withdrawal,  and  the  marriage  toolt  place  ou  the 
t4ih  of  January  1786.  The  husband  was  thirty-seven,  the 
H'ife  twenty.  Mme  de  Sta4fl  wu  accused  of  extravagance,  and 
Utterly  aa  amicabte  wpititioii  of  goods  had  to  be  effected  between 
llM  ptSt,  B«t  this  was  •  mm  kcal  fonnality,  and  on  the  whole 
the  w>rri<y  mods  to  have  met  the  viewe  of  both  partica, 
ndtherof  wboni  had  any  afiecticm  for  the  other.  Hmot  htd  thne 
children;  there  was  no  scandal  between  them;  the btlHtohtiliMd 
money  and  the  lady  obtained,  as  a  guaranteed  emhesMdifai 
of  a  foreign  power  of  lonsiiieralion.  a  much  higher  position  at 
court  and  in  i<j<_ieiy  ilian  s.he  could  have  secured  by  marrying 
almost  any  Frenchman,  without  the  inconveniences  w  hii  h  niiKht 
have  been  cx[>ccte<l  had  she  married  a  Frenchman  su|x-rior  to 
herself  in  rank.  Mmc  de  Statl  wai  not  a  pfrsoiui  grata  at 
court,  but  she  seems  to  have  played  the  part  of  ambassadress, 
as  she  played  most  parts,  in  a  rather  noLsy  and  cxagReratcd 
manner,  but  not  ill.  Then  in  1788  she  appeared  as  an  author 
under  her  own  name  (Supkir  had  been  already  published,  but 
mnanjlDOUsly)  with  some  Lettrcs  sur  J.  J.  Romscttu,  a  fervid 
puwgyiic  showing  a  good  deal  of  talent  but  no  power  of  criticism. 
She       at  this  time,  and  indeed  geneially,  enthusiastic  for  a 

^  »«.fTf^..fa»  WMtfciiti—aK— I  fai  nnlitfai.  She 

cinlted  fa  the  mectfaig  of  the  statca-iaenl,  aBdimtt  of  all 
-when  her  hdier,  after  beus  driven  to  Bromeb  hy  a  state 

intrigue,  was  once  mon  mailed  and  tiinmphantly  escorted  into 
Paris.    Every  one  knows  what  foHowed,    Her  first  child,  a 

b  ly,  A^.s  bom  the  week  before  Xrckrr  fmidly  left  France  in 
unpopularity  and  <ii.'.graic;  and  the  rL;a.sing  disturbances  of 
the  Revoluli<in  made  her  privikgts  as  ambassadress  very 
important  safeguards.  She  visited  lopfH.-t  once  or  twice,  but 
for  the  most  p:irt  in  the  early  days  of  the  rcvoliiiionary  p<'riod 
she  wMs  in  I'aris  taking  an  interest  and,  as  she  thought,  a  ()art 
in  the  councils  and  efforts  of  the  Moderates.  At  last,  the  day 
before  the  September  mas&acres,  she  fled,  befriended  by  Manuel 
jand  Tallien.  Her  own  account  of  her  escape  is,  as  usual,  so 
florid  that  it  provokes  the  question  whether  she  waa  nally  fa 
any  dancer.  Directly  it  docs  not  seem  tiiat  she  waa;  iiut  she 
had  fcaeraiiaty  atiained  the  nifvQegca  of  the  embamy  to  peotect 
aoBie  thieatened  fritwb,  and  thb  via  a  aerioos  matter. 

She  betook  herself  to  Coppet,  and  there  gathered  round  her  a 
considerable  number  of  friends  and  fellow-refugees,  the  beginning 
of  the  quasi-court  which  at  intervals  during  the  next  live-and- 
twenty  years  made  the  place  so  famous.  In  170:1,  however,  she 
made  a  visit  of  some  length  to  F.ngland,  and  established  herself 
at  Mickleham  in  Surrey  as  the  centre  of  the  Moderate  Liberal 
emigrants — Talleyrand,  Narbonne,  Jaucourt  and  others. 
There  was  not  a  little  scandal  about  her  relations  with  N'arl>onnc; 
and  this  Mickleham  sojourn  (the  details  of  which  are  known 
from,  among  other  sources,  the  letters  of  Fanny  Bumey)  has 
BOW  been  altogether  satisfactorily  accounted  for.  In  the 
•UDmersheretumed  to  Coppet  and  wrote  a  pamphlet  (Mi^lexions 
sur  U  prods  de  la  rcinc)  on  the  queen's  cxccutko.  The  next 
year  her  aaotber  died,  and  the  fail  of  Robespierre  opened  the 
way  badt  to  Paris.  M  de  Statt  (lAoia  mfarion  had  been  fa 
abqfancB  and  himself  in  HoUand  for  three  yeara)  was  accredited 
to  the.lVendi  republic  by  the  regent  of  Sweden;  his  wife  reopened 
her  aakn  and  for  a  time  was  conspicuous  in  the  motley  and 
eccentric  society  of  the  Directory.  She  also  published  several 
small  works,  the  chief  being  an  essay  De  I'Influmcc  des  passions 
(1796),  and  another  De  lit  Lillfrattire  (onsidfrie  dans  ses  rapports 
avec  Us  inslilutions  socuiUs  (iHcol  It  w;;^  il  iriiif;  these  years 
that  Mme  de  Stae!  was  of  chief  political  importance,  Nar- 
bonne's  place  had  been  suppHcd  by  Benjamin  Constant,  whom 
slic  first  met  at  Coppet  in  i7<M,and  who  had  a  very  great  influence 
over  her,  as  fa  retnm  she  had  over  him.  Both  personal  and 
political  tcaaons  threw  her  fato  oppoeitfan  to  Bonaparte.  Her 
own  piefeianoe  far  a  modaiato  MpnbHc  of  a  oonatitnthNial 


monarchy  was  quite  sincere,  and,  even  if  it  had  not  been  so, 
her  own  character  and  Napoleon's  were  too  mui  h  .ijkc  in  some 
fK)ints  to  admit  of  their  Kctting  on  together.  For  some  years, 
however,  she  was  able  to  ^ikernate  between  Coppet  and  I'aris 
without  difhculty,  though  not  without  knowing  that  the  First 
Consul  disliked  her.  In  1 707  she,  as  above  mentioned,  separated 
formally  from  her  husband.  In  1799  he  was  recalled  by  the 
king  of  Sweden,  and  in  1803  he  died,  duly  attended  by  her. 
Besides  the  eldest  son  Augusta  Louis,  th^  had  two  other  duMrcn 
— a  son  Albert,  and  a  d«4^tterAlbertfae,  who  afterwards  becane 
the  duchcaae  de  BragHe: 

The  eiact  date  of  the  begiamng  of  wbtt  lima  da  StMlli 
admirers  call  her  dud  with  Hnpofaon  It  not  eaqr  to  deteimfae. 
Judging  from  the  title  ol  her  hoek  Dfa  flmlct  ftxit,  h  ahouU 
be  put  at  1804  ;  judging  from  the  time  at  iriiidi  it  became  pretty 
clear  that  the  first  man  in  France  and  she  who  wi.shcd  to  be  the 
first  woman  in  France  were  not  likely  to  get  on  togeiher,  it  might 
be  put  several  years  earher.  The  whole  question  of  this  duel, 
however,  rec|uires  consideration  from  the  point  of  view  of  common 
sense.  It  displeased  Xapiileon  no  doubt  that  Mmc  de  Stafl 
should  show  herself  rct;dcit  rant  tohis  influence.  But  it  probably 
pleased  Mme  de  Staiil  to  quite  an  equal  degree  that  Nafxileon 
should  apparently  put  forth  his  power  to  crush  her  and  faO. 
Both  personages  had  a  curious  touch  of  charlatanerie.  If  Mme 
de  Stad  had  really  desired  to  take  up  her  parable  against 
Napoleon  aeitoue^,  she  need  01^  have  eetabliiliad  henldf  fa 
Engfand  at  the  peaeeaf  Aafcna,  BiitaheliniaEadaBatOB|ipal( 
comtaatly  hanfcodng  after  taA,  and  acfcaoirildiiat  the 
hankering  quite  hoootly.  In  iSo*  dw  pwhllriiad  the  fast  «f 
her  realty  netewoithy  books,  the  novel  of  Dttpkhtt,  fa  whkh 
the  "  femrae  incomprise  "  was  fa  a  manner  fatroduced  to  FVench 
litcr.ilure,  .-snd  in  \vh:i  li  ^lie  herself  and  not  a  tew  nf  her  intimates 
apj>eare(l  in  tran.sp.irt-nl  di.'igui.'^c.  In  the  autumn  of  180,5  she 
returned  to  Paris.  Whether,  if  she  hail  not  displayed  such 
extraordinary  aii.viety  not  to  be  e.xiletl.  .NafK>lcon  would  have 
exiled  her  remains  a  question;  but,  a.s  she  bepan  at  once  appealing 
to  all  sorts  of  persons  to  protect  her,  he  seems  to  have  thought 
it  better  that  she  should  not  be  protected.  She  was  directed  not 
to  reside  within  forty  leagues  oi  I'aris,  and  after  considerable 
delay  she  determined  to  go  to  Germany.  She  journeyed,  fa 
company  with  Constant,  by  Metz  and  Frankfort  to  Weimar, 
and  arrived  there  fa  December.  There  she  stayed  dttring  the 
winter  and  then  went  to  Berlin,  where  she  made  the  aeqnalntance 
of  August  Wilhdm  ScWrgel,  who  afterwards  became  one  of  her 
intimates  at  CoppcC  Thcttfia  ahe  travelled  to  Vienna,  where, 
in  .\pril,  the  news  of  her  father's  dangerous  Illness  and 
shortly  of  his  death  (.April  8)  reached  her.  She  returned  to 
Coppet.  and  found  herself  its  wealthy  and  independent  mistress, 
hut  her  sorrow  for  her  father  was  deep  and  ccrlainlv  ^^iiiiire. 
She  spent  the  summer  al  'lie  chateau  with  a  brilliant  coinjiany; 
in  the  autumn  she  journeye<i  to  Italy  accompanied  by  Schlegel 
.tnd  Stsmondi,  and  there  gathered  the  materials  of  her  most 
famous  work,  Corinne.  She  returned  in  the  summer  of  1805,  and 
spent  nearly  a  year  in  writing  Corituie;  in  tSo6  she  broke  the 
decree  of  exile  and  lived  for  a  time  uwUiturbed  near  Paris.  In 
1807  Corinne,  the  first  aesthetic  mnanee  not  written  m  German, 
appeared.  It  1s  fa  fact,  what  it  waa  deacdbud  as  being  at  the 
time  of  iu  appearance, "  a  pfctuaciqna  tonr  couched  fa  the  fonn 
of  a  novcL"  Th»  publieatfan  waa  taken  aa  n  reaitoder  «C  her 
existence,  and  the  poUee  of  the  cnqdre  aent  her  back  to  Coppet. 
.She  stayed  there  aa  usoal  fbr  the  anamer,  and  dm  aet  «st  once 
more  for  (Germany,  visiting  Mainz,  Frankfort,  Berlin  and  Vienna. 
She  was  again  at  Coppet  In  the  summer  of  1808  (in  whkh  year 
Constant  broke  with  her,  subsequently  marrying  a  German  lady) 
and  set  to  work  at  her  book,  De  V Alifmaptf.  It  took  her  nearly 
the  whole  of  the  next  two  years,  during  whii  h  ?-hc  liiri  not  travel 
much  or  far  from  her  own  house.  She  had  bough!  property  in 
America  and  thought  of  moving  thither,  but  chance  or  fatality 
made  her  determine  to  publish  De  I'Alkma^ne  in  Paris.  The 
subnussion  to  censorship  which  this  entailed  was  sufficiently 
faneneistfnt  and  she  wrote  to  the  empewr  one  d  the  unfortunate 
fcttera,  at  once  nudigullied  and  prornkfag,  of  iriilch  she  had  the 
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secret.  A  man  less  tyrannical  or  leas  mcfln-spiritcH  than  \apo- 
Icon  would  of  course  have  let  her  ulonc.  hul  Nanolcon  -.v,.-; 
Napoleon,  and  she  perfectly  well  knew  him  The  reply  to  her 
letter  was  the  condemnation  of  the  whole  edition  o(  her  book 
(ten  thousand  copies)  as  "  not  Frenrh,"  and  her  own  exile,  not 
as  before  to  a  certain  distanec  imr.-i  i'aris,  hut  from  France 
altogether.  The  act  was  unqucstjoniil)ly  one  of  odious  tyranny, 
but  it  is  impossible  not  to  ask  why  she  had  put  her&elf  within 
reach  of  it  when  her  fortune  enabled  her  to  reside  anywhere  and 
to  publish  what  she  pleased.  She  retired  once  more  to  Coppet , 
wheie  she  was  not  at  fint  interfered  with,  and  she  found  con- 
Mdatlni  in  *  yotuig  officer  of  Swiss  origm  named  Rooca,  twenty- 
time  yean  ber  Jtmfcir,  whom  ihe  muiied  primtdy  in  1811. 
The  iBtimacy  of  their  idatidai  oouid  cmpe  ne  one  at  Coppet, 
bat  the  fact  of  the  marriage  (wldcb  teens  to  have  been  iuppy 
enough)  was  not  certainly  known  tffl  after  her  death. 

The  operations  of  the  imperial  police  in  regard  to  Mmc  de 
St.icl  arc  rather  obscure.  She  was  at  first  left  undisturbed,  but 
by  degrees  the  chateau  itself  became  tatxx),  and  her  visitiiri 
found  themselves  punished  heavily.  Mathieu  dc  Monlmoreiuy 
and  Mnie  kt'catnier  were  exiled  for  the  crime  of  seeing  her; 
and  she  at  last  began  to  tnink  of  doing  what  she  ought  to  have 
done  years  before  and  withdrawing  herself  entirely  from  Nap<v 
Icon's  sphere.  In  the  complete  subjection  of  the  Continent 
which  preceded  the  Rusr  i m  War  this  was  not  so  easy  as  it  would 
have  been  earlier,  and  she  remained  at  home  during  the  winter  of 
181 1,  writing  an<t  planning.  On  the  23rd  of  May  she  left  Coppet 
liiMtt  aeeveUy,  and  journeyed  by  Bern,  Innaihnick  and  Salz- 
bugtoViniia.  That*  riie  obtained  uAntriupuapart  to  the 
frontier,  and  after  wme  inn  and  tnoUe,  noMog  a  Russian 
passport  la  Galida.  she  at  laat  cacaped  bom  the  dungeon  of 
Napoleonic  Europe. 

She  journeyed  slowly  through  Russia  and  Finland  to  Sweden, 
making  some  ^lay  .11  St  I'liersburK,  s[M-nt  ihe  winter  in  Stock- 
holm, and  ihi  n  set  (lul  for  HnKlaiid.  Here  she  received  a  brilliant 
reception  ami  was  nun  h  lionized  during  the  season  of  iSi^. 
.She  published  De  i' Ailrm<i(nr.  in  the  autumn,  was  s.addened 
by  the  death  of  her  second  son  .\lberl.  who  had  entered  the 
Swedish  army  and  fell  in  a  liuei  brouj^lil  on  by  Raniblin>!,  under- 
took her  CoHsidtralions  sur  la  rfrvlulUvi  froniaisc,  and  when 
Louis  XVIII.  had  been  restored  returned  to  Paris.  She  was  in 
Paris  when  the  news  of  Napoleon's  landing  arrived  and  at  once 
fled  to  Coppet,  but  a  •*"iB'«'**  story,  much  discussed,  is  conenl 
of  her  liaving  approved  Napoleon's  return.  There  b  ao  direct 
evidence  of  it,  but  the  conduct  of  her  dose  ally  Constant  may  be 
quoted  in  its  support,  and  it  is  ctrtafn  that  she  had  i»a8ectian 
for  the  Bourbons.  la  October,  after  Waterioo^  she  set  oat  for 
Italy,  not  only  for  the  advantage  of  her  own  health  bat  for  that 
of  her  seciind  husband,  Rocca,  who  was  dying  of  ronaumplion 
Her  daughter  married  Duke  Victor  de  Broglie  on  the  aolh  of 
l-'ehruary  i,ni6,  at  I'is.:.  , ui  became  the  \vifc  and  mother  of 
French  statesmen  of  distinction.  The  whole  family  returned  to 
Cop(>etiu  June,  and  Byron  now  frc-qucntly  visitetl  Mmc  dc 
Stael  there.  Despite  her  increasing  ill-health  she  relumed  to 
Paris  for  the  winter  of  1816-1817,  and  her  salon  was  much 
freqacnlcd.  But  she  had  already  become  confined  to  ber  room, 
if  not  to  her  bed.  She  died  on  the  i4tb  of  July,  sad  Rocca 
sarvived  her  iittJe  note  than  six  months. 

ICaw  de  Stafl  oocaptes  a  singular  position  in  French 
Utcrature.  The  men  of  her  own  time  exalted  her  to  the  skies, 
•ad  the  laoat  extrnvassnt  estimates  of  her  (aa  "  the  greatest 
•aBBiaa  in  BtiMlij  Wilmy."  sit  the  "fauadmsof  the  romantic 
novcaMBt,**  aa  lepMseating  "  ideas,"  while  her  contemporary 
Cbateeubriand  only  represented  words,  coloms,  and  images, 
and  so  forth)  are  t<>  be  found  in  minor  histories  of  literature. 
On  the  other  hand,  it  is  acknowledged  that  she  was  soon  very 
little  read.  No  other  writer  of  such  eminence  is  so  rarely 
quoted;  none  is  so  entirely  destitute  of  the  tribute  of  new  and 
splendid  editions.  The  abundant  documents  in  the  hands  of 
her  descenija ii'.s,  t  he  f.imilies  of  Broglie  and  Hauss<invillc,  have 
indeed  iuxnished  maichaJ  for  books  and  papers,  but  these  are 
■laiost  whol^  oa  the  social  aspect  of  Haw  de  Staifl,  aot  oa  her 


literar>'  merit.  Nor,  when  the  life  and  works  are  examined  is  the 
neglect  without  excuse  Her  l)ot)ks  are  seen  to  he  in  large  pari 
merely  clever  reflect  ions  of  other  people's  views  or  views  currriil 
at  the  lime.  The  .sent imentality  of  her  sentiment  and  the  llorid 
it>agniloinience  of  lier  style  equally  disgust  the  reader.  But  to 
state  this  alum  v.  imld  be  in  the  highest  degree  unfair.  Mmc  dc 
Stael "s  faults  arc  great;  her  style  is  of  an  age,  not  for  all  time; 
her  ideas  arc  mostly  second-hand  and  frequently  su|ierfjcial. 
But  nothing  save  a  very  great  talent  could  have  shown  itself  so 
receptive.  Take  away  her  assiduous  frcqucntation  of  society, 
from  the  later  pkUutfki  coteries  to  the  age  of  Byran^take 
atray  the  faflnence  of  Cnastuii  sad  Sdd^  aad  her  other 
Uteniy  Meodt-and  probtMy  little  of  her  wiB  tentfai.  But 
to  have  caught  Ama  all  site  m  thn  Bunner  the  floating 
notions  of  society  and  of  individuals,  to  reflect  them  with  such 
vigour  and  deaniess,  is  not  anybody's  task.  Her  two  best 
iHMjks,  Corinne  and  Dr  r  UUmagnt,  are  in  all  probability  almost 
wholly  unoriginal,  a  little  sentiment  in  the  first  ami  a  little 
constitutionalism  in  the  .second  being  all  that  she  can  claim. 
Hill  Corinnr  is  still  a  very  remarkable  exposition  of  a  certain 
kind  of  acstheticism,  while  l)i  1' Allcnuigne  is  still  perhaps  the 
most  remarkable  account  of  one  country,  by  a  native  and 
inhabitant  of  another,  which  edstS  In  BtCRtaic. 

n.iron  .ViiKUNte  de  Stael  (d.  1827)  edited  the  complete  works 
i>l  lii..  mother  in  seventeen  volumes  (Paris,  I8?cv-i8ii),  with  a 
notice  by  Mmc  Ncckcr  dc  Sausaure,  and  the  wlition  was  after- 
wards republished  in  a  cjjmiaeter  form,  and,  suppleniejiied  bv  some 
CKuvres  inidiUs,  is  mill  obtainable  in  three  voiumes,  Uise  tivo 
(Didot).  The  ContiMntitn*  and  the  Mr  omto  ^enl  had  baea 
published  after  Mme  de  Stall's  death..  Some  LOInt  inUiUs  to 
H.  Meister  were  published  in  190J,  There  is  no  recent  reissue  of 
till-  whole,  .iiid  the  minor  works  have  not  been  reprinted,  hut  Cnrwilie, 
Dflphinr  ami  I>r  I' AHrmaf^nt  are  easily  aecesaible  in  cheap  and  sepa- 
r.ite  forms.  <>(  M^>.!r.ite  wiiik.s  <m  Mnie  de  Stael.  or  rather  on 
Coppet  and  its  society,  besides  those  of  MM  Cam  and  Othienin 
d'Hauasonville.  may  be  memioiied  the  caintat  work  of  A.  Sorel  in 
the  Gramdt  teritains  fntnfais.  In  EncUsh  thcfe  am  biographic*  by 
A. Stc\'cns (London,  1880),  .and  I..-idy  Bleniicrhasset  (1889).  (G.Sa.) 

STAFF  (O.  Eng.  st.uf.  cf.  Du.  slof,  (Jer.  Slab.  S:c.;  Icel.  slofr 
meant  also  a  written  k-.tcr,  and  O.  Kng.  slufin.  the  letters  of  the 
alphabet;  "slaxe,"  one  of  the  thin  pieces  of  wixkI  of  which  a 
cask  is  made,  is  a  doublet),  a  long  stii  k  or  pole,  used  either  as 
an  aid  in  walking,  .is  a  weapon  as  in  the  old  quarter-staff  (q.v.) 
or  as  a  symbol  of  dignity  and  office,  e.g.  the  pastoral  stafT  (^.r.). 
Further  the  word  is  applied  to  the  pole  on  which  a  flag  is  hoisted 
and  to  various  measuring  surveying  instruments.  l*robably 
from  the  early  use  of  the  word  for  the  letters  of  the  alphabet, 
"staff'*  aad  iu  doublet  "stave"  cane  to  he  ased  of  a  Bae, 
vaae  or  staaaa,  sad  ia  maslcal  aotathn  {gJK}  of  the  boriaootal 
Macs  on  iriuch  notes  are  placed  to  iadicate  the  pitd.  A  per- 
tkular  use,  perhaps  derived  from  the  sense  of  aa  lid  or  Mp, 
is  that  of  a  body  of  assistants,  particularly  miBtsiy. 

The  mUilary  staff  (jr>:aii:/ation  of  to-d.iy,  with  itS  Subdivision 
and  specialization,  is  a  modern  product.  AUhough  generals 
have  always  provided  thcniM  l'.  e  ,  with  aides-de-camp  and  order- 
lies, the  only  officiiil  correspon<ling  to  a  mcKlern  st.iff  officer  in  a 
ibth  or  17th  century  army  w.is  the  "  scrgeant-major-gencral  *' 
or  "  major-general,"  in  whom  was  vested  the  responsibility  of 
forming  the  army  in  battle  array  and  also  the  oonunand  of 
the  foot.  In  those  days  armies,  isrge  and  small,  were  airayed 
in  deep  formations  sai,  Occupying  but  a  narrow  boat  both  ia 
camp  and  in  battle,  were  easily  manageable  by  one  aiatt  aad 
his  aienengens.  A  little  later,  however,  we  fiad  a  "qusitcr- 
master-general"  aad  liis  assistants  chaj^sed  with  the  datics  of 
selecting  camps,  noonaoitring  the  country  ai^  collecting  infor- 
nwtioii  generally.  The  qtuutermaster-general  himself  was  some- 
times iMed,  as  Marlborough  used  Cadogan  {q.v.),  not  only  as 
chief  of  staff  and  as  quartermaster-general  in  the  strict  sense, 
but  als<j  as  the  general's  authorized  representative  with  detach- 
ments, advanced  guards,  &c.  But  there  was  no  subdivision  of 
functions  in  the  modern  sense.  .\  staff  was  a  group  of  otficrrs 
attached  temporarily  to  headquarters  and  available  lor  any 
mission  which  the  commander  thought  fit  to  give  them,  and 
In  the  higldy  oeatialiaBd  aiaiies  of  those  days  thsae  misrioaa 
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(m  regards  junior  officers)  were  practically  limited  to  orderly 
work  anri  ni  onnaissnnrt',  tspt-K  iiilly  t<iiK)graphical  reconnais- 
sance, bubordiualc  gcncr.ils  had  aiilcs-di-  t  amp  only,  .\parl, 
then,  from  the  "  adjutants  "'  or  p^.Tsdii. is  staffs  i.iir.niigst  -.vliom 
muftlbe  reckoned  the  commander-in-chief's  secretary,  generally 
a  dvOiu),  the  staff  in  the  field  in  Frederick  the  Great's  day 
was  the  quartennuler-fenml'*  •taS,  and  it  was  chiefly  am- 
earned,  both  in  pean  and  war,  with  miUtBiyeB^Beeiing  duties. 
In  the  Smo  Yeats'  War  Frederick's  Q.M.G.  staff*  comprised 
two  to  six  oflleen,  usuaHy  engineen,  and  by  1806  the  quaricr- 
mastcr  general  hail  pr.irtirnlly  moaopoli/.cd  engineering  and 
siiLniiiii:  app<jiuiiiiL]i;s  at  luadquarters.  Summer  the  staff 
oiluers.  devoted  '.ii  ^ar\f>'iiig  and  topographical  reconnais- 
same;  winter  to  the  coiiilicalion  of  the  information  obtained. 
None  of  thum  were  employed  or  trai:ied  with  lroo[)s,  although 
Frederick  the  (ircat  sometimes  made  the quartcnnastcr-gcncral 's 
officers  at  Berlin  do  duty  with  the  guasds. 

With  the  French  Revolution,  however,  the  oiganization 
cf  the  staff  gnHfaially  modified  Itadf  to  aidt  the  new  conditloas 
of  waifm  The  aba  of  amiea  necessitated  aidid,vision  and 
separate  staflh  for  the  saheidinste  leaders,  their  mobility  re- 
du(  c<!  "he  imp<irtanre  of  ndDUte  topoRraphieal  reeonr-.aissance. 
and  the  lieces.st;y  ol  eommuntcating  helwt-en  llie  several  f^roupi 
of  an  army  produced  an  inerea.sed  <lemand  for  onk  rly  olrieers. 
But  naturally  a  fully  developed  stalT  system  did  not  spring  to 
life  immedialely.  Only  by  degrees  Were  generals  evolved  who 
could  handle  large  and  mobile  armies,  and  the  highly  giftc<l 
araay  leaden  who  in  time  appeared,  Napoleon  of  course 
above  all,  aearoely  needed  a  general  slafl.  Napoleon  had  a 
ddef  of  staff,  Maishal  BertUer,whoboretheoldtitkof  "major- 
general,"  but  Berthier  was  practically  a  chief  clerk,  a  man  of 
extraordinary  aptitude  for  business.  Bcrthicr's  staff  was  dis- 
tinctly a  mobile  war  ofFirc,  and  the  great  captain  who  needed 
not  advice,  but  obedience,  was  wont  to  di-sfvalch  his  oriiers 
by  a  crowd  of  subalterns.  The  principal  contribution,  there- 
fore, made  by  Napoleon  to  the  devclopmcnl  of  staff  organiza- 
tion was  the  thorough  establishment  of  the  principle  of  corps 
and  divisional  autonomy.  Corps  and  divisions  to  be  self- 
coniaitted  required,  and  they  were  famished  with,  their  own 
Staffs.  The  old  type  of  '*  quaitcrmastcr,"  whose  "castm- 
metation  "  and  engineering  scfeace  had  been  easentUI  b  the 
days  of  rigid  indivisible  armies,  disappeared  and  gave  way 
to  a  tj-pe  of  staff  ofRccr  whose  duty  was  to  translate  his  chief's 
general  instnictions  (other  than  those  delivered  in  the  tiild 
by  the  gallopers  of  the  [X'rsonal  stafT)  into  orders  for  the 
various  subordinate  commanders.  'Ihe  general  stall  otVicer's 
functions  as  strutcgical  assistant  to  his  chief  were  non-exislent. 
"Hiis  system  worketl  satisfactorily  in  the  main  while  Berthier 
was  at  the  head  of  the  central  oiftce,  somewhat  less  satisfactorily 
in  the  Waterloo  campaign  when  Marshal  Soult  occupied  bis  place, 
and  wont  of  all  it  woriied  in  various  wars  of  the  19th  century 
in  which  the  sdf-contained  great  general  was  not  fbfthcoming. 
The  general  staff  became  a  mere  bureau,  divorced  from  the 
army.  Thus  on  the  French  side  in  1870  Marshal  Bazaine  so 
far  distrusted  his  general  staff  that  he  forbade  it  to  appear  on 
the  battlefield,  and  worked  the  army  almost  wholly  by  means  of 
his  personal  staff.  Thus  the  latter,  the  mere  mouthpiece  of  the 
narahal,  issued  sketchy  strategical  orders  for  movements,  .md 
go  reduced  the  rjitc  of  marching  of  the  army  to  five  nr 
odiea  a  day;  while  the  former,  kept  in  the  dark  by  the  com- 
nunder-ilMllief,  Inued  cither  no  orders  at  all  or  orders  that  had 
no  reieience  to  the  real  condition  of  affairs  and  the  raarshal's 
Intentions.  The  army  at  huge  distrusted  both  staffs  equally. 

The  Prtissian  general  staff  was  as  different  from  this  stall  of 
bureaucrats  and  amateurs  as  day  from  night.  Even  before 
1806  Mas.senbach  (i;.v.)  had  a<!cled  the  preparation  of  strategical 
plans  to  the  work  of  the  quariermtisler-general's  statT.  obtaining 
thus  at  the  expense  of  the  adjutant-general's  side  the  powers 
of  a  general  staff  in  the  modem  sense.  That  be  was  incapable 
of  using  these  powers  is  shown  by  the  mournful  history  of 
Jena.  But  another  quartomaateF^Hieral  ui  the  war  of  1806, 

>  The  "  icmni  staff  "  TOS  shnpiy  tfie  list  of  general  ofliGcrB. 


Scharnhorst  (q.t.),  took  up  his  work  and  in  a  very  different 
spirit.  In  Scharnhorst 's  tirsl  instructions  of  iS&S  ii  was  laid 
down  that  an  atcurale  knowledge  of  Iroofts  ami  a  gencml  know- 
ledge of  country  wea*  (essential  to  a  staff  officer  who  was  tu  I.e 
practised  in  exercises  with  troops  and  also  in  surveying.  Scharn- 
horst, moreover,  distributed  general  staff  officers  in  peace  to 
the  provindai  eomnands.  'Ihe  business-like  habiu  which  he 
instilled  into  his  pupQs,  and  tbcir  ckse  tmacb  with  com- 
wandwa  and  tweps,  began  a  tnfiiian  d  effidentand  aoetante 
staff  worit  in  the  field,  work  in  whidi  the  previous  Prussian 
staff  (and  indeed  all  contemporarj-  staffs  except  Xa[w)leon's) 
had  failed.  Thus  it  was  that  although  the  battle  of  Gravelolte- 
Saint  I'rivat  was  fought  on  the  German  side  by  o\er  joo.ooo 
men  and  in  two  or  three  distinct  phases  with  little  central 
direction,  and,  moreover,  was  not  finished  until  after  dark, 
Moltke  had  in  his  hands  at  dawn  next  morning  a  complete 
account  of  theevents  of  the  battle,  and  ot  the  loases  and  con- 
dition of  the  troops  of  each  corps.  This  was  the  fruit  not  only 
of  metbodical  training  In  the  theocy  of  staff  duties  but  U 
oonatant:  pcacticc  with  troopa  hi  feM  maaMuvm. 

Anothnr  very  important  feature  of  the  Scharnhorst  system 
was  the  periodical  return  of  all  >;i  ni  ral  staff  otTicers  to  regiitiental 
duty.  This  indeed  has  often  been  considetcil  the  keynote  of 
eflaciency.  It  did  not  at  lirst  meet  with  universal  approval, 
but,  like  so  many  other  military  institutions  in  Prussia,  finan- 
cial considerations  hel[H'd  to  ensure  its  retention  until  its  in- 
trinsic menu,  were  proved  in  war.  Just  as  the  army  was 
kept  at  a  knr  pcaoe  eliecttve  and  augnentcd  on  mohiiBBation 
tram  a  numerona  leaerr^  so  the  staffs  wen  small  in  peace,  hat 
aa  many  oiBoeis  as  possible  were  passed  thraugh  thenao  aa 
to  form  a  staff  reserve  within  the  negfancntal  stiencth  of  the 

army. 

Hu!  alxive  all,  the  ur?  i  sl.ii  ion  of  staff  oflu  ers  made  it  (lossible 
to  educ,ilc  the  rtKinn  ii'al  ollicer  in  the  approvtni  doctrines  of 
strategy  .inii  tactics.  "  Unity  of  doctrine  "  meant  that  instead 
of  the  complicated  instructions  hitherto  issued  for  any  operation, 
a  brief  note  or  even  a  hint  was  sufiicient.  In  an  army  with  a 
"  doctrine  "  all  ranks  from  general  to  subaltern  speak  the  same 
language  and  use  the  same  tenn  in  the  same  setkse.  There 
must  alwi^  be  shades  of  inieipralatioo,  varying  with  the 
individttal  officer,  as  was  notahly  the  case  in  iU  that  Prince 
Frederick  Charles  and  Blumcnthal  did  in  execution  of  Moltke's 
"  directives  "  in  1866  and  1870.  But  the  general  lines  of  action 
in  such  an  army  are  thoroughly  fixed. 

,\  further  consequence  of  the  new  ccmi  eptton  of  staff  work 
was  an  eiiMmious  increase  in  the  "  di^Lreliun.iry  '"  jiowirs  of  all 
ofUcers.  If  there  is  to  be  one  and  only  one  dot  trine,  that  duilrine 
must  be  comprehensive  and  clastic,  and  education  in  it  must 
consist  chiefly  in  applying  the  general  principle  to  the  specific 
case.  Thence  it  was  not  a  long  step  to  the  notion  that  an  officer 
could  diaRgard  a  superior's  ordns  if  the  situation  on  which 
they  were  baaed  waa  wrongly  conceived  or  had  changed  in  the 
meantime.  For  the  test  of  such  independent  action  is  that  the 
"  inferior  should  be  conscientiously  satisfied  that  the  superior, 
in  his  place,  would  ad  as  he  himself  projwses  to  do,"  and  this, 
of  course,  is  the  very  purjKJse  of  unity  of  doctrine.  The  exercise 
of  initiative  was  pcculi.irly  useful  an<l  nece?vs,iry  in  the  case  of 
the  staff  ofliccr.  He  coidd  not  only  disobey  superior  orders, 
but  give  orders  in  the  name  of  aiqierior  authority.  He  was 
better  able  than  any  other  person  to  say,  not  only  what 
action  the  Fidd  Service  Regulations  laid  down  generally  for 
such  problems  aa  that  in  hand,  but  akw  what  solutkm  Us  own 
general,  possessbg  better  information  than  the  tegmental  offioefs, 
would  .ndopt  if  present.  The  latitude  in  this  respect  accorded 
to  German  staff  officers  as  well  ;is  to  German  commanders,  is  a 
most  striking  phenomenon  of  the  war  of  1870  ('  .1;  Colonel  von 
Caprivi  before  Vionville  and  Colonel  von  der  Ksi  h  at  Worth). 

The  result  of  unity  of  doctrine,  then,  w.is  ttial  a  properly 
qualifieil  ofTieer  could  act  as  a  substitute  for  his  superior,  and 
that  the  onlers  which  he  gave  in  that  capacity  were  obeyed 
even  by  officers  hi^ier  in  rank  tiian  the  originator  of  tlm  order. 
Tbb  principle,  otriBg  to  the  peculiar  circnmstances  of  the 
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German  army,  was  carried  to  an  eitremc  in  the  osc  of  the 
chiefs  of  staff.  Moltke  himself  wu  a  chief  of  staff,  the  luag, 
although  more  experienced  than  any  officer  in  his  army,  deB- 
becatc^  accepting  MoUlw's  guiduoe  aad  siiiwiming  the  mpon- 
sihflityfKthendentlwtliaUsiMMdiBldeiiK^  Oammai 
MGUime  the  king  iodeed  teawd  k  different  rwachrtWI  bon 
Malllw't  aad  gave  hb  «fden  accordingly,  bat  these  were 
eneptions.  The  effect  of  this,  hcwevtr,  Is  not  to  deprive  or 
to  relieve  the  actual  commander  'from  the  responsibility  for 
thf  trtuUs  of  his  action,  whether  that  action  -.v;).^  -11^:1:^  <  1  hv 
his  own  lirain  or  hy  his  statT  ofFircr's.  Siu  h  an  arr.mjji-nu  nt 
depends  nKjri-ovcr  on  mutual  contidcm i-.  The  sclf-suHii ini» 
great  commander  docs  not  ntx-d  a  MoltkL',  an  avt'ra)?c  general 
is  wholly  ruled  by  his  mentor;  and  Ix'lwcrn  tlic-se  two  extremes 
the  influence  of  the  chief  of  staff  varies  acconiing  to  circum- 
stances and  the  character  of  the  general.  In  the  German 
annicacf  1870,  for  example,  the  chief  staff  officer  was  in  one 
OM  the  reflector  of  his  cliief 's  views,  in  another  be  wss  the  leal 
amy  oaaunandec,  in  a  thiid  the  chancteni  of  the  two  men 
were  oppoeed  in  an  abnoet  paialysiiig  cqoailirnua,  while  in  a 
fourth  the  mi  dBc«ir%  hmlaw  weeto  eoothe  and  encourage  an 
angry  end  disheartened  commander  and  at  the  same  time  to 
"keep Urn  straight." 

TTris  delicate  adjustment  is  a  necessary  result  of  the  absorp- 
tion— incvit;ibl-.  uni:iT  modem  conditions  cif  ',v:ir-  <if  s'rategical 
and  even  tactiral  functions  hy  the  general  btali.  llie  serious 
risks  of  disunion  within  ;he  hcadijuarters — and  iS/o  proves, 
that  even  "  unity  oi  dextrine  "  d<»'s  not  altogether  eliminate 
this  disunion— has  to  be  faced,  md  is  In  st  insured  aRainst  l)y  the 
selection  of  officers  appropriate  to  each  other.  The  imagina- 
tfcm  and  technique  of  ficss  supplemented  the  vigorous  common- 
Sense  of  Radetzky;  Blttcber,  with  the  single  supreme  military 
ijiielitycl  chaiacter,  could  leave  all  the  brain- work  to  his  Gneis- 
emui.  But  nsualty,  unless  other  than  purely  military  conaidera- 
tkmi  detenniae  tbe  selection  of  the  genenl-ia<hlef  (in  which 
cue  he  can  make  the  best  aoklier  ht  the  anny— ineapective 
of  seaknity — hb  adviser),  smooth  and  eflident  wotting  is 
best  secured  when  the  general  and  his  chief  of  staff  possess 
the  same  military  qualities  in  different  balance,  each  comiten- 
satinp  the  other's  «eaiinesse-s  and  deriving;  strength  from  the 
Other's  Rood  ijualitiei.  In  tlie  Prussian  accuunl  ot  the  war 
of  1850  Moltke  writes:  — 

"  Great  captains  have  no  need  of  cuunsel.  They  »tudy  the  que»- 
tioos  which  arise,  and  dedde  tbem.  and  their  ielsmmi  has  anly 
to  execute  their  docisions.  But  nicn  generalB  are  atam  of  the  first 
magnitude,  who  icaroely  appear  once  in  a  century.  In  the  ktc.h 
tnajority  of  caacs  the  leader  of  the  army  eannut  do  without  .ittvice. 
Thxs  advice  may  he  the  outcome  of  the  delilK-ratiori*  of  a  small 
numtHT  of  qualified  min.  But  within  this  small  numiitr  or.t-  and 
only  one  opinion  n>u»t  iwevail.  The  ortcanization  <kf  tin:  rnililary 
hierarchy  must  ensure  subordination  even  in  thoagbt»  and  give  the 
right  ana  dutv  of  presenting  a  single  opinion  for  the  examination 
01  tbe  gcneral-in-cnief  to  one  man,  and  one  only.  i!c  will  be 
appointed,  not  by  lenioritv.  tmt  by  reason  of  the  confidence  he 
inspires.  The  Reneral-in-chief  «ill  always  have,  as  compared  with 
his  ads  i.,i  r.  tli<  mliniiely  wiightier  merit  of  having  MSIIWird  the 
rcspotisiltility  ot  cxeeutini;  what  he  advLscs." 

Thus  the  chief  of  the  general  staff  is  defined  in  tbe  British 
Field  Service  Regulations  as  the  general's  "  responsible  adviser 
on  all  matters  affecting  militar>'  operations,  through  whom 
he  eiercisei  his  functions  «f  commsnd  and  by  wliam  all  orders 
issued  by  Urn  wiU  he  sSgned." 

Staff  Pulift  in  thf  Full!  -The  manifold  duties  essential  and 
incidental  to  conunandinK  au.l  .nlministering  an  army,  which  the 
nueral  inrform?.  as  alwve  defmed.  through  hi»  stall,  are  ii>  xhi- 
British  .st  r\i<f  I  lassihcd  l)roadly  into  three  hcadin,;s  — vtcneral  staff 
work,  adjutant  xi  nt  ral's  work  and  auartcnna«tcr-gencral'6  work. 
The  fanmeittate  head  •>(  the  general  staB,  aoNl  (if  the  general  delegates 
the  duty)  the  supervising  authority  over  the  other  atalb,  la  the  chief 
of  the  general  staff.  The  link  between  the  army  and  the  inspector- 
geaerafor  controller  of  its  line*  of  communication  is  the  quarter- 
naater-general.  All  details  rvquired  for  insertion  in  general  staff 
(fal.  "  oix.-ration  "l  orders  that  come  within  the  adjutant-Keneral's 
or  the  quarterroastcr-gcnerars  branch  arc  drafted  by  those  branches 
hi  I'^'Tfttfrr  with  mk  gsuersi  lines  laid  down  by  the  geMial  siaiir 

and  BMsrted  in  tbe oedtKhsued  by  the  general  atal,   

onkfB  are  drafted  and  iasHad  by  the  other  staffs 


a.  General  Slaff  Dalies  (Optrations). — The  study  uf  proposed  opt-ra. 
l)un»;  tlie  framing,  iwue  and  despatch  of  the  uueratiua  ordera;  plan* 
for  movements  to  tlie  nointa  of  ooooantntM  and  for  strategic 
deployment:  general  alnitnient^  of  aieaa  for  quarter*;  mcasurti 
of  security;  intercommunication;  reconnaissijiif  e;  acquitilkia, 
collation  and  di.-iiribution  of  information  a«  i<>  t)t<-  enemy  and  the 
a>untr>';  flaj^s  of  truoi-  and  com-sjxjndencc  with  the  enemy;  criuur- 
ship;  provision,  distriliution  ana  rcN^-iim  of  maps;  rejions  and 
despatches  relating  to  operations ;  furnishing  of  the  adjutant-gcnmri 
and  quartermatter-genetara  staffs  with  information  as  to  the  situa- 
tion and  probable  rniuiremems  of  the  troops,  aad  raceiving  froai 
these  branches  such  iiuormation  as  affects  the  operations  in  prospect. 

Ik  Adjulant-Oerifrai's  Staff  {Ptrsonnei). — Diacipline;  application 
of  milil.irv  law,  martial  law  and  international  law.  both  to  the 
army  and  to  the  civil  jKjpulation  o!  <jcriii)ie<l  areas;  questions  of 
promotion.  apiKiinlmenls  <j(  otiii^ers,  pay,  rewardx,  enltstmenu; 
chapUin's  services;  casualties  and  invabdwg:  medical  MdsaaiMqr 
services;  urbanization  of  new  corps  and  drafts;  piiaonen  of  war; 
polic-e;  routine  and  interior  economy;  ceremonial. 

c.  Quartfrmailer-OenfraTs  Staff  {Maltrifl). — Di-rtriliution  of  caitiM 
anrl  <|ii.irter»  within  allotted  areas;  su;>i>lies,  etiuipment  and  clixli- 
III.;  iLXcept  medical  slurca);  tranaCKjn  by  land  and  si  .i :  railway 
adimnutration;  remounts.;  vclerinar>-  *er\'ice;  pu»tal  service. 

The  work  of  the  lower  staffs — divisions  aad  Migadcs— ia  Maitaihr 
subdivided  as  far  as  necessary.  There  are,  moreow,  the  smu 
personal  staffs  (aides-de-camp)  of  the  army  and  divisional  com- 
manders. The  work  of  the  latter  is  twit  of  counte  as  imiiortam  ai 
it  W.L.,  uniitr  ilu'  old  sv>tiMii,  anil  is  i>;irtly  of  a  social  charancr. 
|i,irlly  or{krlv  wnik.  The  headiiu.irtLTs  stall  <jf  an  arnu  uf  -ii 
infantr>'  and  one  ravalr>-  divisions  consists  of:  Perstmai  Sluff.i 
otficers;  General  Staff,  chief  and  10  other  officers;  AdjHiaitt  Cwwrals 
Sliiff,  adjutant -general  and  4  ufTicerit;  Quarlerinasler-Gtn»ats  Sl^, 
<iuarterniaster.,;emr,il  and  .\  olTicers;  attached  in  various  capacilie*, 
j.s    itm  ir.,  :u/n-cor.inii5sioned  otiirers  and  men  arc  employed 

m  the  wi>rk  of  hcadtjuarters  as  clerks,  printers,  cooks,  s»-rv  int^  Sc 
The  .staff  of  a  divuion  consists  of:  Pertotuil,  2  aid.  ,  (!■■  imp. 
Gtnrral,  3  or  a  ofhccrs;  Adjulanl-Gerurai's,  I  ofliccr;  Qtuirltrmaiter- 
Generic's,  I  officer;  attached,  6  officers;  rank  and  file  attached, 64-(b 
men.  .\  brigade  staff  consists  of  one  general  slaff  officer  for  opera- 
lions,  a  brigade  major  for  administration,  and  one  aidc-dc-canp: 
attached.  I  officcT;  rank  and  fik-,  33-45. 

Sliiff  Dulifs  in  Peace. —  In  nnxh-rn  conditions  peace  is  nonnal 
and  Wiir  cxcejisional ;  moreo\*er,  is  l>i/twis:n  turu[xan  nations,  the 
need  of  a  swift  decision  of  a  quarrel  is  so  urgent  that  immediaidy 
after  mobilization  and  concentration,  if  not  inde«-d  during  their 
preliminaries,  the  decisive  action  ol  tbe  war  may  be  begun.  Sucons 
in  such  a  war  is  the  Consequence  ci  national  spirit  in  the  first  place 
and  of  the  (>eacc  training  of  all  ranks  in  the  second.  The  dinctioa 
and  supervisiun  of  the  latter  is  the  principal  duty  itf  a  staff  in  time 
of  peace,  and  tlierifim  thr  s|<r  ialiZiition  of  staff  functions,  refems! 
to  above,  in  the  three  branches  of  operations,  personnel  and  miilfnW, 
is  as  well  marked  in  peace  as  in  war.  The  two  latter  braocbes, 
which  arc  concerned  with  the  maintenance  rather  than  the  use  oi 
an  army,  are  necessarily  quite  as  fully  occupied  in  peace  as  in  vw, 
for  the  life  of  the  army  is  uninterrupted.  But  the  general  staff" 
branch  would  not  hj\-c  enough  work  to  justify  a  separate  existence, 
Were  it  not  for  the  t.i.  i  th.it  on  the  luttU  tirld  iHitliiii>;  can  lie  reaped 
that  has  not  been  sown.  Nowadays,  as  iIk-  decisive  battle  imroedi- 
ately  foUowsthe  coneenmtiaaaf  tlieannisB,the  crap  that  is  expected 
to  be  reaped  must  be  aown  in  peace  time.  To  this  end  the  modem 
general  staff  in  peace  not  ooiy  has  an  existence  apart  from  the 
routine  and  simply  staffs,  but,  as  in  war,  occupies  the  fim  place  in 
impoctanee.  in  Great  Britain,  perhaps  more  than  in  any  other 
state,  the  functions  of  training  and  a<lministration  are  very  sharply 
dillevendaled.  Each  conuuander-in-chief  of  a  large  group  of  gam- 
sons  has  under  Urn  not  onlyaMgadicfHKnefal  at  ttieliaad  « tie 
general  staff,  but  a  major^genera]  "  In  diarge  of  adminiMratiao, 
who  in  all  questions  of  administration  is  the  alter  ego  til  the  cow- 
maoder-in-cnief.  The  latter  is  thus  free  to  dc\'ule  himself  to  the 
training  of  his  tro<3ii^,  which  he  carrier  out  through  the  medium  of 
his  gener.il  .-t.itT  olti.  t  r'-  Only  th<>s<.  administrative  questions  that 
involve  important  docisions  come  before  him,  the  whole  of  the 
loutiae  wane  being  canied  out  by  thegHNiul  iaehMBeofadmiait- 
tntfam  In  his  own  eflioe  and  oa  his  own  leeponiibllity. 

In  the  War  Office,  the_  general  staff  work,  under  the  Chief  of  the 
Imperial  trt-ncral  Staff,  is  classified  into  three  main  heads,  for  each 
of  which  tl>rr<-  is  a  general  _offi€cr  as  "  dfTector."  Thoe  are: 
'  1;  1  Muiitiry  < ijirriiitoHi,  in  which  all  strategical  matters  connected 
»ith  imperial  defence  and  operations  oveneas  are  studied.  (i| 
3le#  gwwCT.  which  o^wiiesandc»onlinateethewiioleot  the gtaaiil 
staff  work,  and  aho  deals  with  nuestiaaa  of  war  Ofganustioa 
(c)  MUHary  TVatetiig.  which  su|)ervises  tihe  Staff  College  and  other 
educational  institutk>ns  and  also  tbe  Offioen'  Training  Corps,  aad 
controls  and  in  some  cases  conduits  the  professional  rxamioatioos 
of  ofhccrs  and  cani'.idati  for  commissions.  I  ndcr  t his  liranch  is 
placed  the  section  which  arranges  questions  of  home  defence. 
The  adminlHatiso  work  ie  divided  between  the  three  depart- 
of  die  A^t^uOGumi  (pence  orgnisation,  mobOiiation 
Its,  leoora  ullifles  and  mutine  ocdeis« 
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dMMtioiU.  title*,  Ac;  certain artilleTy  and  eneinccr  services;  and 
the  and  excfxdinKly  important  acrv-ice  o(  t>enM>niu-l,  di-scipUnc, 
Rcruiting,  caaualtieA,  drafts  and  rplie(s);  thp  Qunrlerma^leT-Cfneral 
(mowncnts  and  quarttnin;.  barracks,  railway  a'lniinistr^itirm, 
mobilization  arrangements  fur  rail  .ind  sea  tranniMirtation ;  remounts 
•nd  registration  <M  horses  for  service  in  «ur;  Army  Service  Corp» 
worl^  including  hone  and  mechanical  transport,  vehicles,  &c.', 
trainmg  of  administrative  fmuuull  vetcrinaiy  duties;  provision 
and  maintenance  of  suppHM,  dotUlIK  mA  atom);  the  Master- 
Geueml  the  Ordnance  (amtamcms  and  WTapons  of  all  Icituis, 
ammunition  and  cxi)1o»i vc  stor«r»,  military  fnjjimt-rim;  and  fi>nihca- 
tions,  liarrai  k  and  buililin|{  construction).  Bi  iidcs  thcs*.-  thrit: 
dcpanmL:.t.  ihvTr  ..ri-  the  civil  departments  of  Or-  Civil  Mrmber  of 
Iht  Army  CouncU,  under  whom,  on  account  of  its  citizen  character, 
iM  ton  plaoad  tte  adoiiaiMntiott  of  tlM  TaniMiU  Fofce,  ^ 
iiM  lufthcr  aJl  dutin  comiBCtwl  nitt  mr  dcpartmaat  lands,  rooda, 
&c. :  and  o(  the  KtuuM  Minister,  which  works  out  the  annual 
estimate*,  examines  liiundal  proposals  such  .is  contracts,  administers 
thf  Army  Pay  Department,  and  deals  with  arrountd  and  audits. 

Directly  under  the  ArnivCouivcil  i-.tln'<ii  i\innient  <i{  thu  InHi^)ector- 
(ieneral  of  the  Forces,  wdosc  duties  arc  to  rc\-iew  and  report  upon 
the  training  and  efficiency  of  all  troops  untler  the  home  gox'emmcnt, 
the  state  of  Wores,  remounts.  &c.,  »nth  regard  to  war  re<|uiremcnt», 
•nd  the  coaditkm  of  fortifications. 

See  DhiiiiiH  von  Schellcndorf.  IhUiet  of  the  General  Staff  (Hnc. 
tCMk.  {904)S  Spenser  Wilkinson,  The  Hratn  of  an  Arm:':  British 
flffiriai  nSS Sinice  ReeultUions  (1909),  ])t.  ii.;  K:n/i  A'  rU' I'iLjr, t, 
and  FUi  Stnite  Pocket  Book;  v.  lannon,  Ceneralslabidienst  im 
(1901);  Ftendi  oflwial  AU»-M*mtini»  ft§ekr  d'HM^i^. 

STAFFA  (\orse  for  staff,  rolumn,  or  pillar  island),  an  island 
of  ihc  Inner  HeLiriiics.  .Ar>!>'Lli]iirc,  Siodand,  54  m.  W.  of  Oban 
by  steamer,  about  7  m.  from  the  nearest  point  of  Mull,  and  6  m. 
N.  by  E.  of  lona.  li  lies  almost  due  north  and  south,  is  J  m.  long 
by  about  §  m.  wide,  is  li  m.  in  circumference,  has  an  area  of  71 
acres,  and  iu  bigbettpotntisi^S  ft.  above  tMsa-lcvcl.  In  the  north- 
east it  shelves  to  athOR,  but  otbenviae  the  coast  is  rugged  and 
much  indented,  tmamn  caves  having  been  carved  out  by  raia, 
stream  and  ocean.  Then  is  eooticb  fiats  on  the  surface  to  feed 
a  tew  cattfai,  and  tha  Utad  cmatafats  a  vdag,  bat  ft  it  unin- 
habited. During  thft  tooriit  settoa  it  Is  visltcdevay  iwek-day 
by  steamer  from  Oban.  The  i&Und  is  of  volcanic  origin,  a 
fragment  of  an  ancient  stream  of  lava.  In  section  the  isle  is 
Stfn  to  [K)SM!s.s  a  ihrix-fold  chararter;  llicre  is  first  a  basement 
of  tufa,  from  which  rise,  setrondly,  colomuidcs  of  basalt  in  pillars 
forming  the  faces  and  walls  of  the  principal  caves,  and  these  in 
turn  are  overlaid,  thinlly,  by  a  mass  of  amoqilious  ba&aJt. 
Only  the  chief  caves  have  l>cen  named.  On  the  south-east  coast 
is  the  Clam-ahdl  oc  Scallop  Cave.  It  is  30  ft.  high,  about  18  ft. 
«ideatt]iecattaace,aadNimei3oft.  long,  and  on  one  side  of  it 
tkeri4|Bt«ttoaaltttaad«ulliketliaiibft«f adi^  KearlJua 
cave  is  the  rode  of  Buadddlle  ("'nieBtedsiDaa,**fiom  asupposed 
likeness  to  a  shepherd's  c.ip),  a  pile  of  columns,  fully  seen  only 
at  low  water.  On  tlu-  south-west  shore  are  the  Boat  Cave  and 
Mackimion's  or  t  he  t'orrnorants'  Cave.  Fingal's  Cave  is,  how- 
ever, the  most  lamuus  of  all.  It  was  discovered  in  177^  by  Sir 
Joseph  Banks,  wliu  \iiitid  Staira  0:1  hi^  t.vpedition  to  Ifiliuid 
The  grotto,  situated  in  the  southern  face  oi  the  isle,  is  it  long, 
42  ft.  wide,  66  ft.  iugh  and  35  ft.  deep  at  ebb.  On  extern 
aide  the  piUaa  aw  36  ft.  high,  on  its  cast  iS  ft.  high.  From  its 
mouth  to  itaotiaadtr  apavoncatol  twoltcn  pillars  runs  up  one 
aide.  The  cava  ktlttlumiitof  taab  and  tea  biids.  Inndtabla 
atmospheric  oonditkms  its  beauty  is  unique.  The  play  of  colour 
i.v  u  %  r-i^l  <-■,  tlie  basalt  combining  evcr>-  tint  of  warm  red,  brown 
and  r:<.h  maroon;  sea-wcedsand  lichens  paint  the  cave  green  and 
gold;  while  the  lime  that  has  filtered  through  has  crusted  ihc 
pillars  here  .md  there  a  pure  snow-white.  From  the  sombre 
roof  of  smooth  rock  or  broken  pillars  hang  yellow,  crimson  and 
white  stalactites.  The  floor  of  the  cave  is  the  green  sea,  out  of 
srbich  the  columns  rise  on  either  side  with  a  regularity  so  perfect 
aa  to  anggcit  the  hand  of  man  latba  than  the  worii  of  Nature. 
The  murmur  of  the  sea  won  te  the  cave  a  Gaelic  name  mwining 
"  the  Cave  of  Music."  At  times  of  ilona  the  coiqpmaed 
air,  as  it  rushes  out.  produces  a  sound  as  of  thunder.  HVhen 
the  sea  is  very  srni.mlh  xi.^ilor.-.  1h'  lowct!  ilirittly  in'io 

the  c.'ive,  but  Ihc  niori:  u.sual  iaiulhig-iiLu  e  i.s  nc.ir  llie  ("hiin- 
shcU  Cave,  where  the  folnmns  have  iH-cn  worn  down  until  they 
form  a  kind  of  terrace  running  all  the  way  to  Fingal's  Cave.  The 


WisUofCaialr  iafotBHdaataf  •  oolnuk  tfaat  baa  biakaa  almt. 
FromtbeCkusewayaladderaffonbaceMlotlie  aummitofStaffa. 

STAFFORD  (Famiiv).  This  faniou  English  house  was 
founded  in  England  b>  Robert,  a  younger  brother  of  Rail  de 
Tosny  (Tocni),  of  a  noble  Norman  house,  who  was  standard- 
bearer  of  the  duchy.  Robert  rcieivetl,  like  his  elder  brother,  at 
the  Conquest  a  great  fief  which  extended  into  seven  counties 
and  became  known  as  Robert  dc  SuilTcjrd  from  his  residence  at 
Stafiford  Castle.  The  military  service  due  from  the  fief  was  no 
less  than  siatjr  Imights,  aa  is  proved  by  his  grandson  Robert's 
return  in  iiM.  Uttk  tUa  SolMrA  aon  tlw  auk  line  tecaaa 
extinct,  and  his  liitar^  Inibaadt  Hstvey  Bagot,  one  of  hb 
knightly  tenants,  suoceeded  to  the  fief  hi  ber  right  (i  194) :  their 
(lisicinlant  Edmund  dc  Stafford  (that  surname  having  been 
aisuiiml)  was  summoned  as  a  baron  iu  iJi>9.  ILs  son,  Ralph, 
a  warnnr  like  his  father,  attained  fame  in  the  French  wars. 
He  conducied  the  brilliant  defence  of  .Uguillon  against  the 
host  of  France,  foujjlu  at  Crecy  and  in  the  siege  of  Calais. 
Chosen  a  Kni»;lit  ui  the  Uarter  at  the  foundation  of  the  order,  he 
was  further  created  earl  of  Stafford  in  i  jji . 

Hia  son  Hugh,  who  succeeded  aa  and  carl  in  1379,  awvad 
in  tha  fteacfa  wars.  From  13,16  ha  becaina  pwlaaat  is 
politka,  pnbably  through  hia  maniage  to  a  daaghtiiir  «l  tl» 
eari  of  Warwick,  being  one  of  the  four  lords  on  the  Cominittca 

in  the  Good  Parliament,  and  also  serving  on  the  committee 
that  controlled  Richard  11.,  1378-1380.  He  \sas  friendly, 
however,  with  that  king,  and  was  with  him  on  his  .'^coiii.^li  ex- 
pedition in  i.^S  v  He  died  ne.tt  year  on  pUBrimajiL'  aL  Rhodes. 
The  marriage  of  his  .son,  Thcim.i!i,  ihe  3rd  earl,  in  ijiji  lo  tlie 
daughter  and  eventual  heiress  of  Thomas,  duke  of  Buckingham 
(son  of  Edward  III.),  by  a  coheiress  of  the  great  house  of  Bohun, 
proved  a  decisive  tuming-pouit  in  the  history  of  the  Stafiords; 
for,  althottgbitt  died  cbadieMitfaia  gnat  laidbr,atylad**oeaBtc«i 
of  Stafford,  BwflringhafB,  Hareinid  and  Northampton  "  in  ber 
will,  married  hi  ijgS  his  brother  Edmund,  the  5th  earl,  who 
obtaint-d,  in  .Tddition  (o  her  preal  possessions,  her  ancestors' 
otlice  of  lord  high  tonslablc  ill  1403.  but  Was  slain  the  same  year 
at  .Shrewsbury,  commanding  the  van  of  the  king's  host.  Their 
son,  Humphrey  (1402-1460),  the  first  Stafford  duke  of  Bucking- 
ham, was  place<l  by  his  desccot  aad  Us  poMiaiona  &I  the&OBt 

rank  of  1  he  ICnglish  nobility. 

The  .Si  .'.nords  fell  from  their  pinnacle  of  greatness,  which  had 
aroused  the  jealousy  of  the  Crown,  by  the  attainder  of  Henry 
the  and  didte  in  14S3,  but  were  oonqdctely  icMtorad  for  tha 
time^  00  the  triumph  of  Heniy  VIL  in  14B6,  when  Edward,  the 
3rd  duke  (1478-15}!),  regained  the  title  and  estates.  Under 
Henry  VTII.  his  great  i)osilion,  forlific<l  h\  \\<  i<  !.it;onsf:i]i  to 
the  Percys,  Howanis  and  Nevilles,  iiuide  hi:n  a  i:alural  leader 
of  the  old  nob:lil\  ,  while  his  reC'Vi-ry  uf  (lie  anccrstral  ollicc  of 
lonl  IukIi  (on.slable  in  1509  inm'a.s<'<l  his  prestige.  He  had  not 
si;iTni(^ni  force  of  character  to  take  an  active  [mt  in  jxilitirs, 
but  the  king's  easily  roused  suspicions  were  excited  by  priv.ite 
accusations  in  15^1,  and,  after  a  *t*f'P'?THl*  ttisJ  Iqr  his  peers,  he 
was  beheaded  on  the  17th  of  May  1511,  a  aubsaqHant  act  (151,3) 
confirming  his  attainder.  His  taltm,  even  uodcr  such  a  king, 
made  a  gnat  amaatian,  aadtfeig  qnopathiy  at  home,  and  moving 
the  empeior  Charles  V.  to  say  that  a  butcher's  dog  (Wolscy)  had 
jmlleii  diiwn  tin-  r,<ilileft  buck  in  England.  Il  is  noteworthy 
thai  the  2nd  and  .uii  dakcs  were  both  beheadctl,  while  the  ist 
duke  fell  in  the  Wars  of  the  Roses. 

Henr\-  (1501-1563).  the  son  of  the  Ixst  ilukc,  wiis  granted  by 
the  Cro\v;i  .some  of  his  father's  manors  for  his  supi)ort,  and, 
csixjusing  the  Protestant  rau.sc  (though  married  to  a  daughter  of 
Margaret,  countcs.s  of  .Sali.sbury  and  sister  of  Cardinal  Pole), 
waa  nstored  in  blood  on  Edwud  VL's  aocessioa  and  declared 
Lord  Staflofd,  aa  a  new  cnatlon,  iQr  act  of  pariiancnt.  Ma 
H-rnnd  sur\nving  son,  Thomas,  eventually  assanad  the  royal 
arms,  on  the  ground  of  his  lofty  descent,  safled  from  Dieppe 
with  two  ship.s  ;n  .\pril  i  landc^l  at  Scarborough,  seized  the 
castle,  and  pro< iain.cil  hirnsdi  protector.  He  was  captured  and 
e.xe<utcd  for  high  tre.is«in.  Hi^  falhcr's  new  barony,  in  1637. 
passed  to  a  cadet  in  humble  circumstances,  who  was  called  on,  as 
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a  pauper,  to  surrender  it  to  the  king,  which  hr  dul  nitcRaily.  it  is 
now  held)  in  1630.  The  king  thereupon  hesiDwtd  it  on  Mary 
Stafiord  (the  heir  general  of  the  line)  and  her  huslxmd,  William 
Hbwud,  in  whose  descendants  it  is  now  vested.  Roger,  who  had 
■utmidml  the  title,  died  in  1640,  tiie  Iwt  heir  male,  apparently, 
of  the  mdti  line  of  tUt  historic  hoaw. 

Of  the  Junior  lines  the  most  important  vu  that  known  as 
StafiiDid  of  Hooke  (Co.  Dorset),  whidi  had  hrtnchad  off  from 
the  pariTit  stem  at  a  ver>'  early  date.  Sir  John  Stafford  of  this 
line  marrietl  his  kinswoman,  a  daughter  of  the  ist  carl  of  Stafford. 
From  their  younger  son,  Ralf,  descended  the  Stafford*  of 
Grafton  and  other  families;  the  elder,  who  fought  in  the  French 
wars,  was  grandfather  of  John  (Stafford),  archbishop  of  Canter- 
bury. Thus  predate  came  to  the  front  under  Henry  Vi.,  becoming 
treasurer  (1422),  bishop  of  Bath  and  Wells  (1435),  and  Ion!  chan- 
ceUor  (1433-1450).  ArcfaUabop  from  1443  to  bis  death  in  1453, 
bettflSNd  ao  tnm  ooone  iMtwcen  parties  as  a  moderate  man  and 
useful  offidaL  HiselderlinUier  obtained  Hookc  by  marriage, 
and  left  two  sons,  of  whom  the  younger  was  grandfather  of 
Humphrey  Stafford,  who  succeeded  to  Hooke,  fought  for 
I  j!'.'..ird  IV.  at  Towton,  and  was  summoned  as  Ix>rd  Stafford  of 
Sduihwiek  in  July  1461.  and  w.is  advanced  to  the  earldom  of 
Devon  on  the  7lh  of  May  146c),  after  the  execution  of  the 
Courtenay  earl,  which  he  is  said  to  have  intrigued  for.  Failing 
to  support  the  earl  of  Pembroke  against  the  rebels  a  few 
months  later,  he  was  responsible  for  their  victory,  for  which 
be  WIS  aifcated  and  beheaded  (Aug.  17).  With  him  ended 
the  Stafforda  of  Hmke. 

Sir  HumiArey  Stalnd  ol  Gnflon  (of  thdr  cadet  line)  was 
an  active  supporter  of  Richard  III.,  and  was  executed  for  high 
trtason  by  Henry  VII.  in  14^.^  Kri^m  him  dcst'cnrlrd  Sir 
F.dward  Stafford  (whosi;  mother  was  a  daughter  ot  Henry, 
Lord  Stafford),  an  Elizabethan  diplomatist,  who  was  appointed 
resident  ambas-sador  to  France  in  i.^S,?.  a  post  which  he  held  with 
success  to  1590,  sitting  afterwards  in  parliament  for  Stafford,  and 
dying  in  1605.  His  brother  William  (1554-1612)  was  concemi-*! 
in  some  obscure  plots  under  Elizabeth. 

Another  ofihoot  from  the  main  line  van  that  of  the  Stafforda 
of  aiftOQ  (Co.  Stafford),  (minded  by  Sir  Rkhatd,  jmonier  brathcr 
of  the  ist  earl  of  Stafford,  who  was  closely  associated  with  him 
in  French  warfare  and  ncgottalbn,  fought,  like  him,  at  Crecy, 
and  acted  as  scnrsrlnd  of  Cascony  (1361-1362).  Clifton  came 
to  him  in  nuirriaK-'  itli  a  Camville  heiress,  and  he  was  summoned 
as  a  baron  in  ;  ^71  His  eldest  surviving  son,  Edmund  1 1  V44  [ 
i4igl,  a  churchman.  Ijecame  bishop  of  Exeter  in  1305,  and 
lord  chancellor  from  1396  to  1300.  He  lost  the  office  on 
Henry  IV. 's  accession,  but  held  it  again  from  1401  to  1403.  He 
then  devoted  himself  to  Us  diocese  till  his  death  in  1419.  His 
pntraoage  of  leamingis  conunemoratcd  by  Exeter  College,  Oxford. 
The  male  line  of  the  Staffoids  of  Clifton  ended  alxnit  1445. 

Of  younger  sons  of  the  main  line  who  attained  peerage  rank 
Sir  ITugh  Stafford,  K.O.,  a  tM>n  of  the  and  earl,  was  summoned 
as  a  b.-iron  from  14x1  to  1413  (probably  in  right  of  his  wife,  a 
Bourchicr  heiress),  but  dic<l  childless  in  1420.  John,  a  son  of  the 
ist  duke  of  Buckingham,  ret  rived  the  garter  and  an  earhlom 
of  Wiltshire  (1470).  which  became  extinct  with  his  son  in  1499, 
but  was  revive<l  in  1510  for  Henry  Stafford,  K.  G.,  n  9on  of  the 
and  duke,  who,  however,  died  childleaa  in  issj. 

The  Stafforda  made  illuitilons  mairiafea  fmin  the  day  ct  the 
ist  earl;  a  son  of  the  1st  duke  mairied  the  aiolbv  of  Henry 
VII.  The  badge  of  the  family  was  *'  the  Stafford  knot,**  at  one 
time  as  famous  as  "  the  ragged  staff"  of  the  carls  of  Warwick. 

See  DuRdalc,  Baronage  (16751.  vol.  i.;  C..  F..  C(ok;iyne),  CompUlf 
Peera^f.  \Vrotte«ley.  His-lory  of  ihr  Family  nj  Baffll  (1908)  and  Cfffv 
aHd  Calais  (1898).  The  important  Stafford  MSS.  in  l^rd  Bagot's 
puMwninnaia  flendanid  in  the  4th  Iteport  on  Historical  MSS.,  and 
the  Salt  Aich.  Soc.'s  collections  for  the  history  of  Staffordshire  arc 
valuable  for  early  records.  Harcourt'»  His  Grace  tht  Sirward  and 
the  Trial  of  Pern  (1907)  should  also  lie  consulted.  The  bishop  of 
Excter'«  Ki'vistiT  was  Hite<l  by  HinBetton-R.indolph  in  18S6. 
Piipfn  rflaUrifi  In  ilu-  '  Ih:ri,ttii-i  iif  Stafford  (1807).  .ind  CanipticH's 
Ihr  .Sliiford  Perrap  (itJitlJ  arc  useful  for  the  pcdierce,  and  there 
are  rollcrtiori'^  foranlstoiy  of  the  family  in  Add,  MSk  (Brit.  Mus.) 
14.409;  19.150.  O-  H.  R.) 


STAFFORD.  EARLS  AND  MARQUESSES  OF.  The  earldom 
of  Stafford,  created  in  1351,  was  held  :>.t  I'lrst  hy  the  family  of 
Stafford  (sec  above).  In  1521  it  became  extinct,  and  in  Jiep- 
tcmber  1640  Sir  William  Howard  (1614-16S0),  a  SOB  «f  Thomas 
Howard,  earl  of  Arundel  and  Surrey,  having  tluee  ycaia  prevjoualy 
married  Mary  (d.  1694),  dster  and  heiicai  of  Heniy  Staffoid, 
Sfh  Baion  Stafford,  was  cieated  Banm  StaHocdand  tuononths 
hter  viKouat  of  Stafford.  Accused  by  Tittn  Oatcs  of  partid- 
pating'in  the  popish  plots,  he  was  found  giiiUy,  and  wasbdieaded 
on  the  29th  of  December  1680,  his  titles  being  forfeited. 

His  son,  Henry  Stafford  Howard  (1658-1719).  who,  but  for 
his  father's  attainder,  would  have  inherited  the  barony  and  the 
viscounty,  was  created  earl  of  Stafford  in  16S8,  his  mother 
being  created  countess  of  Stafford  at  the  same  time;  he  was 
succeeded  by  his  nephew  William  (c.  1690  1734).  When  John 
Paul,  the  4th  eatl  (i70»-i763),  died,  the  earldom  beGame 
extinct,  but  the  title  to  the  barony,  wMcb  una  under  attainder, 
fell  into  abcgnmoew 

The  4th  earl^  sister  Mary  (d.  1765)  married  Frauds  n«irden 
(d.  17 1 2),  and  in  their  descendant.  Sir  CieorKe  WilUan 

Jerningham,  Bart.  (1771-1851),  of  Costessy  I'ark,  Norfolk, 
obtained  a  revers,il  of  his  ancestor's  attainder  and  was  recognized 
as  Baron  Stafford.  The  barony  is  still  held  by  the  Jcminghams. 

In  1758  Granville  I>evcson-C.ower  (1721  1S03I  was  created 
marquess  of  Stafford.  He  was  the  son  of  John  Leveson-Gower 
(d.  1754),  who  was  created  N'iscount  Trentham  and  Earl  Gowet 
in  1746.  The  public  positions  held  by  him  included  that  of 
lord  privy  seal,  which  he  fiUcd  fioni  ijss  ^  i7S7>  and  agab 
from  1784  to  1794;  of  master  of  the  horse;  of  lord  chamberlsia 
of  the  royal  household;  and  of  lord  president  of  the  council. 
w  hi(  h  he  held  from  1767  to  1760  and  in  1 7,S3-i  784.  This  wealthy 
and  iiitlucntial  nobleman,  who  was  the  l,'»sl  survivor  of  the 
associates  of  the  duke  of  Redforil,  1  he  '"  Hloomsburv 
died  at  Trentham  Hall,  in  Staffordshire,  on  the  26th  of  October 
1803.  His  son  and  successor,  George  Granville  Leveson-Gower, 
was  created  duke  of  Sutherland  in  1833.  A  younger  son  vts 
Granville  Leveson-Goww,  who  was  created  Earl  Granville  io 
1833,  The  title  of  awrqueas  of  Stafford  is  now  bone  by  the 
ddot  son  of  tlie  duke  of  Svtheiland. 

STAFFORD,  a  market  town,  mimidpal  and  parliamenlaiy 
borough,  and  the  county  town  of  Staffordshire.  England.  00 
the  river  Sow,  a  western  tributar>'  of  the  Trent.  Top.  (igoti. 
20.8<J5.  It  is  an  important  junction  on  the  main  line  of  the 
London  &  North-Wcstern  railway,  b\  whiih  ir  ls  l  i  ^J  m.  N.W. 
from  London.  Branches  of  this  company  diverge  to  Wolver- 
hampton and  Birmingham,  and  to  Walsall;  a  joint  line  of  the 
North-Wcstern  and  Great  Western  companies  to  ShTewsbur>'  and 
Welshpool;  the  Great  Northern  serves  the  town  from  the  eastern 
counties,  and  the  North  Staffordshire  runs  north  thtough  the 
Potteries  dntrict.  The  town,  while  largely  modernised,  rontahs 
a  number  of  picturesque  half-timbered  houses.  The  church  of 
St  Mary,  a  fine  cruciform  building  having  a  transitional  Norman 
nave,  ani!  Karly  English  and  Decorated  in  other  parts.  waS 
formerly  collegiate,  its  canons  having  mention  in  Domesday, 
though  the  complete  foundation  is  attributed  to  K;i:s  John 
It  contains  a  memorial  to  the  famous  angler,  Izaak  Walton, 
bom  at  Stafford  in  1 593.  The  older  church  of  St  Chad  contains 
good  Norman  details,  but  is  chiefly  a  reoonstniction.  It  formerijr 
provided  aanctuaiy.  There  arc  oounty  cooncil  huDdingk  a 
diliebtliaad«,lKHmigh  hall.  TfaegnaunnridioolisaB«ideit 
foundation  enlarged  in  1 550  by  Edward  VT.  The  county  teduiic*] 
institution  is  in  Stafford.  ,\  museum,  consisting  principally  of 
the  collections  of  Clement  Wrapge.  and  called  by  his  name, 
contains  .1  specially  fine  series  of  fossils.  The  William  S.ilt 
library,  presented  !o  the  lK)r(>ugh  in  1S72  after  the  death  of  the 
collector,  h.is  a  larpe  collection  of  books  and  MSS..  deeds  and 
pictures  relating  to  the  county.  Charitable  institutions  indudc 
a  general  infirmary,  county aqrlum.  and  the  Coton  Hill  intittttion 
for  the  insane.  The  bnigmes  of  Stafford  had  formerly  oonmon 
rights  over  a  eonsideraUe  tract  known  as  Colon  Field  and  Stone 
Flat;  the  first  is  now  divided  into  allotments  and  the  second  isa 
recreation  ground.    The  staple  trade  is  the  manufacture  of 
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boaUiudihoai;  tbeRaKinnwsdEaiCBdaltiipNpuedfroiii 
brine  wdb  in  the  nc^bourhood.  Thcie  mbo  Miqiljr  baths. 

The  parliamentary  borough  was  extended  in  1885,  when  the 
representation  was  reduced  from  two  members  to  one.  The 
town  is  governed  by  a  mayor,  8  aldennen  and  14  eoundllon. 

Area,  1084  acres. 

In  the  beautiful  wcll-woodcd  neighbourhood  an  Inlcrcsling 
site  is  that  of  Stafford  Castle,  on  a  hill  commanding  a  wide 
prospect.  The  existing  ruin  is  that  of  an  untmishcd  mansion 
dating  from  1810,  which  replaced  an  old  strongbotd.  Be>'ond 
it  is  an  early  encampment,  Bury  King. 

Stafford  (SUsdJord,  StaJJort,  Slajfordt)  is  said  to  have  originally 
been  called  Betheney  from  Bertbelin,  a  hermit  who  lived  here. 
The  fint  anthcatk  meatioo  of  it  ia  in  the  AAiio-Suon  Chranicle, 
wlim  tt  ia  Mated  tittt  AethtUcad,  kdy  «f  tM  McBdaai,  bi  913 
built miMt at StaSonL  Itimin|ilHe«foaiiHidenUeim|NiitanGe 
fai  later  Angio-Sa»Mi  times,  and  the  evidcnceof  coin!  ahows 
that  a  mint  then  existed  here.  Stafford  is  described  as  a 
borough  in  Domes<lay  Book,  and  at  the  time  of  the  survey  it 
was  the  chitf  pkuc  in  the  county  iliough  mar.v  nf  the  houM  S 
were  "  wasted.  "  T  he  Ling  received  all  the  ilucs,  two-thini.'; 
coming  to  him  ,i,s  king,  the  other  third  as  carl  of  StalTord.  From 
the  Dome^iday  Sur\cy  it  ap|M.ar.->  lh.it  the  Conqueror  look  certain 
land  out  of  the  manor  of  Cheliea  i:i  order  to  erect  a  castle  at 
Stafford;  this  was  destroyed  iji  the  wars  of  the  17th  centur>-. 
A  (barter  from  Jobn  in  1 206  constituted  StalTord  a  free  borough. 

1399  tbe  govcriunent  was  by  bailiffs.  In  1501  it  was  orderetl 
thM  two  bailiffs  should  be  elected  annually  out  of  a  council  nf 
tnvB^Hive  buipuini.  Chaitenworciaated  by  Edward  VI. 
in  issi  aad  by  ^unca  I.  in  ifcs,  tlw  latter  incoiporating  it 
under  the  title  «f  tbe  nayor  and  bmyasea  of  the  borough  of 
StaSiMd:  onbig  to  imguluttles  in  dectiooa,  anotber  almost 
similar  charter  was  given  by  George  IV.,  under  which  the  town 
was  governed  until  iSj;.  In  Elizabeth's  reign  Stafford  was  in  a 
depress<'(l  concliMitr.  l^^^  iI'.g  [larlly  to  the  decay  of  the  cap  manu- 
facture which  lurinerly  had  heen  considerable.  Speed  (d.  it>n)) 
States  that  LichlieKl  is  "  more  large"  than  StalTord:  in  the  middle 
of  the  iHth  century  the  town  had  "  grr.it Iv  enrre.ised  of  late  by 
their  manufacture  of  cloth:  "  alKjut  the  same  lime  the  sh<jc  trade 
began.  Two  fairs,  to  be  held  on  St  Matthew's  day  and  on  the  4lh 
of  December,  were  granted  in  1 261  and  1685  respectively,  and  are 
still  kept  up.  There  are  now  eight  annual  fairs  in  all. 

8TAPPORD8HIRB,  a  midland  county  of  England,  bounded 
N-E.  by  Derbyshire,  E.  by  that  county  and  Leioestenhire, 
S.E.  by  Warwickshire,  S.  by  Worcestcnbin,  S.W.  by  Shrapahire 
•nd  N.W.  by  Chcahine.  Tbe  an»  it  ti7i->  9q.m.  Ibe  county 
nicbideatbe  vaUcyef  tbe  Tkmt  fiam  It*  aoHiceto  tbe  point 
•t  wbldi  It  beoonies  nnviiable,  BuitMHipoa-Ttcnt.  It  rises 
in  the  extreme  north  of  tbe  county,  and  foDowa  a  southerly 
course,  turning  eastward  and  finally  north-eastward  through  the 
centre  of  the  county.  Its  tributaries  on  the  left  Itank  follow  a 
course  roughly  parallel  with  it;  the  chief  arc  the  Blylhe  and  the 
Dove,  svhich  receives  the  Clijriiet  from  tlie  west,  and  forms  the 
county  boundary  with  1  w  rl  v^!iire,  The  country  between 
Trent,  Churnel  and  Dove  is  undulating  and  bcautiiul;  the  hills 
rise  to  some  i.Soo  ft.  on  the  Derbyshire  border  in  .V.xe  Edge  near 
Buxton,  and  continue  by  Mow  Cop  or  Congleton  Edge  aloiig  the 
Cheshire  border  to  the  coal-bearing  hills  above  the  I'otteries 
district.  Dovcdalc,  the  name  applied  to  a  portion  of  the  upfx^r 
vmlky  of  the  Dove  {q.i.)t  attracts  many  visitors  on  account  of  its 
beauty,  and  is  in  favour  with  aoflets  for  itetnwt-fiahing.  South 
of  tbe  Trmt,  about  tbeniddlBof  the  county,  an  devated  ana  is 
known  as  Cannodt  Oiaae,  fomeriy  a  royal  preserve,  now  a 
wealtbyooaUicld,aad  tbe  high  ground,  generally  exceeding  500  ft., 
Continqes  lOUtb  to  surround  the  great  manufacturing  district  of 
south  Staffordshire  (the  Black  Countr>0,  and  to  merge  into  the 
Clent  and  I.ickey  Hills  of  Worcestershire.  A  small  area  in  the 
north-west  drains  t<>  the  Weaver,  and  so  to  the  .\lerse\ ,  and  from 
the  west  and  south-west  the  S<-vern  reci  ives  s<inii-  small  feeiiers 
an<l  it«-lf  tcvuches  the  county  in  the  eTlrcme  .south-west.  The 
only  Considerable  sheet  of  water  is  Aqualate  Mere,  in  the  grounds 
of  the  aiansioa  of  that  name  near  Newport  in  Shropshire. 


Cr/i/njty. — The  fV-nnine  ^ol(]i^I^;  gen'l)  plicatcs  the  northern  of  tnT> 
CarlKjnifcrous  iratt-  interrupting  the  .Midland  Triassic  plateau  in 
Sraltorvl^hire.  but  aiictts  the  unconformable  Trias  les^t.  It  i-olale» 
ilie  l'r];ier\  .old  Muallcr  coaltields  mainly  in  syncliiie-s.  bin  i.  ^  ,  .itl-s 
the  western  margin  of  the  former  anticlinally.  A  pruloni^ation 
arches  the  South  Staffordshire  Coal  Measures,  with  minor  sauldles 
di«cloMing  Siliiri^m  inlierx,  intermediate  formations  being  absent 
there.  Faults  depre^wing  the  Trias  bound  the  southern  coalfield 
on  Iwth  sides,  the  northern  Carboniferous  westward  .\t  Ualsall 
t'lip''''  M.in;lij\'er\'  Sandstone  with  S'.rU-k!andin:<i  Ifm  .md  Harr 

I  \\^.Kilhi.n>*;l  I.iniesio:)!.'  i /,'t',jr.ni; .  /' .■tj,.  -:  i,'.  I  uniierlie  \V  enluck 
Shales,  sueccctJcd,  as  at  Wren's  .Nest  and  Dudley,  by  Wentock 
Limestooe  in  two  beds,  honeycombed  with  old  lime-workiiup  and 
famous  for  trilobiteii.  At  Sedgley  there  follow  Lower  Ludlow  Shales, 
Scdglcy  (Avme-»lry)  Lime-tone  [Prnlittiiertu  knit/Ui)  some 
Upper  Ludlow  Shale.  f  "arljonlfenni -  Limestone,  with  gently- 
sloping  hills  and  deep  \  alleys,  enters  the  northern  region  on  the  east. 

II  l  orir.iins  brachio(R)iU  and  coraU  of  the /Ji6unopAy//iiffl  zone,  with 
lead  and  copper,  once  workeil  at  Kcton.  Marine  Pendleside 
(Yoredak)  Snales.  with  thin  limestones  and  higher  sandstones, 
aKend  around  a  rentrat  synclinc  and  the  northern  margins  of  tbe 
eoiilfield".  into  the  .Millstone  Grit,  whose  four  Krits   in  nias.sive 

I  e-carpnenl-..  only  ilic  "  Fir»t  "  and  "  'I'hitd  "  ix  rsisting  westward, 
alternate  with  .shales.  The  Pottery  Coalfield,  the  centre  of  potlcr>' 
nianuf.iciurc,  though  local  days  now  furnish  only  coarse  ware  and 
the  "  K,iggar<  "  in  which  pottery  is  baked,  includes  8000  ft.  of  Coal 
Measures,  chiefly  shales,  clays  and  sandstone*,  dinunlilung  south- 
ward .  The  Ix>wcr  and  Middle  Measun»  (wmo  ft.)  contain  the  princi- 
pal ci>aU,  atxiut  forty,  with  comparativclv  barren  strata  (lixio  ft.) 
prccctiing  the  W'inpenny,  Uullhurst,  Cock.shcad.  IJambury  ,  Teri  li  <it, 
and  higher  i  imU  amociated  with  "  clayUiiid  "  iron.siones.  The 
neighbouring  Cheadlc  Coalfield  comprises  the  lower  2000  ft.,  with 
tlie  Crabtree,  W'oodhcad  and  Dilbome  coals:  two  other  little  cmI- 
ftelds  compri^  only  the  lowest  Strata.  The  South  Staffordahire 
(oalficid  has  500-iono  ft.  of  equivalent  mea.tureH,  with  the  Bottom, 
Fireclay,  New  Mine.  Heathen,  the  comf.vi-^ite  Tenyard  and  other 
coals,  besides  in/risiunes  to  whirh  the  fU  .  k  l_  juntry  originally 
oveA  its  hardware  iiulii.sir>'.  Plants  (LefttUxUndran,  Neuroplms 
heteropkylUi),  fresh  water  shells  (Carbmuemo  aeu$a,  C.  robusta)  and 
fi»he»  are  characteristic  fossils;  but  the  roof  of  the  North  Stafford- 
shire Crabirse  Coal  (Lower  Measures)  and  several  higher  bands 
yield  marine  goiriarites,  &c.  Shales,  pottery-clays  and  "blaclE- 
iii«nd "  ironstones  with  thin  .V^VorAii-limestones,  Rntnmostraca 
and  Anikraiomyii  phiUipsi  (Hlackband  Scries),  succee<l  in  the  I'ottery 
Coalfield.  Then  follow  red  brick-clays  with  ashy  grits  (Etruria 
Marts):  white  sandstones  with  Pmjims  arbomeeni  (Newcastle- 
under-Lyme  Series^ ;  red  oandstoncs  and  clays  with  SpircrbisA'tmc- 
stones  (keele  Series  < :  ;.aralle1ed  in  South  StaffordlUr*  respectively 
bv  Red  Coal  Mt  .i  inc  (  lays,  Halesowen  Sanditaae.  and  beds  like 
the  KecIc  Series.  ,\roiind  (his  the  Trias.iic  sequence  aarendsOUt- 
wards  through  Hunter  i.Pcbljle-Be<l,  iiefAxt-n  .Mottled  Sandstones), 
Kcuper  Siindstonc  and  W'aterstoncs  into  Keupcr  Mari,  which, 
containing  gyp«um  and  hrine-.«prings,  coven  the  OClltlul  plateau,  the 
sandstones  emerging  marginally  and  axially.  The  Pebble-Beds 
rise  in  Cantuxk  Chase,  and  fringe  the  northern  coalfields.  Rhaetic 
outtiem  on  Need  wood  Forest  contain  Axinus  doatinus.  The  Rowley 
and  other  doleritic  sills  and  dikes  invade  the  southern,  one  dike 
the  Pottery  Coalfield  and  the  Trias. 

Glacial  drift  partly  concirals  the  rocks,  Irish  Sea  ice,  entering  on 
the  west,  left  boulder-day  with  stratified  sands,  and  mingled  with 
local  material,  I.ake  District  and  Scotch  erratics,  and  shells  stvept 
from  the  sca-bed.  It  threw  down  a  gravelly  moraine  liefore  tne 
marginal  hills  of  the  Pottery  Coalfield,  and  concentrated  countless 
boulders  between  Kugeley  and  Enville.  Barred  northward  by  thb 
il  (!,  the  .\reriii;  >;lai  ier  carrie<l  Welsh  erratics  across  South  Stafford- 
nhire  I'l  Birmintcham.  North  Sea  i<  e  »i!h  ( 'rpiaee<iiis  .ind  Jurassic 
debris  reucht-d  east  Staffordshire. 

Agriculture. — Nearly  four-fifths  of  the  total  area  of  the  county  is 
under  ctthi^tion,  and  of  this  more  than  turo-tfaiids  is  in  permanent 
pa-sture,  cattle  being  largely  kept,  and  especially  cows  for  the  supply 
of  milk  to  the  towns.  Like  most  of  the  midland  counties.  Stafford- 
shire Is  well  wooded.  The  acreage  under  coTn  crops  is  steadily 
diminishing,  and  whe;it,  which  formerly  was  the  prinripxil  corn  crop, 
isoow  -.iipcrsc<lcii  in  thi.s  re-spect  by  oats,  whirh  ixcupiesover one-half 
of  the  corn  acreage,  little  more  being  under  whe.it  th.m  under  barley. 
Turnips  are  grown  on  atxiut  half  the  acreage  under  green  crofw.  , 

UttHufaclures. — The  manufactures  of  Slaflord.shire  are  x-aricd  and 
important.  Out  of  the  three  great  coalfields  in  the  north,  south 
and  centre  (Cannock  Chaie),  the  two  first  have  wholly  distinct 
dependent  industries.  The  southern  industrial  ilistrirt  is  commonly 
known  as  the  Black  ("onntry  (q.r.);  it  is  the  princijial  scat  in  Kng- 
land  of  iron  and  steel  manufacture  in  all  its  branches.  It  covers 
an  arm,  Ijctwc-en  Birmingham  and  Wolverfaampton,  resembling 
one  great  town,  aiul  includes  such  famous  centres  as  Walsall, 
VVednesbury.  Dudley  (in  Staffordshire)  and  West  Bromwich.  The 
northern  industrial  district  is  called  the  Potteries  (y.r .).  ChcadlSi 
east  of  the  Potteries.  i»  the  centre  of  a  smaller  foiilfield.  BurtoiH 
upot>-Trent  is  famous  for  its  breweries.  Chemical  n  nrks  are  found 
in  the  Block  Country,  brick  and  tile  works  in  tbe  Black  Country 
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■ltd  a(  Tunstiill,  glanwnrlcs  at  Tiitl>iir>  ;  there  .in-  .iI-^j  ;i  roriMflcraMc 
textile  if.(in~tr\,  as  at  Ncwcastlc-uniJcr-l.ynic.  iiajMjr-iiulU  in  ihit 
town  and  at  lamworih,  and  manufactures  of  boot^  ami  shuc^  at 
Stafford  and  Stone. 

CommuttutUtoiti.  The  [tiaiii  line  ul  the  London  ft  North- Wc-u  rii 
nihmy  nun  fram  •outli-ea.-i  to  ni>rili-ue»t  by  Tamworth,  LichAeld 
(TnMtVailter),  Rogi^anil  SiafTord.  This  comtenyuid  the  Great 
Western  "ervc  the  tnwn«  nf  the  Black  ('r)ijtitr>'  by  many  liranrhe* 
fniin  Birmingham,  anU  jmiuK  work  tlic  >-.ill.ini-Sl)u  u »1  ujtv  liric. 
The  London  S  Narth-\\ extern  h.ti  l>raiu  he-,  inmi  I  rent  \  alley  to 
Burton-upon-Trent,  and  from  Rugelcy  through  the  Cantun  k  Ctia-»' 
roalficlds.  The  North  StatTordshire  railway  runs  from  Siatturd  aiul 
from  Burtnn-iipon-Trent  northward  thriju^h  the  Potteries.,  »-ith  a 
line  from  ( Jttoxeter  tttflHlgh  Leek  to  Ma<  i  le*aeld.  The  ManifoM 
\  alle\  light  railway  «cr\es  part  of  the  I  'ii%  e'la!c-  ilisrrii  i.  I  lir 
»cst-and-north  line  of  the  Miillaml  railway  ;  Bristol  I )rrliy  I  rn  ...»c> 
the  south-eastern  part  of  the  loiinty  from  Birmingham  by  Tam- 
«-urih  and  Burton,  with  a  branch  to  Wfjlv-erhampton.  Hie  Great 
Northern,  with  a  branch  from  its  main  line  at  Grantham,  «erve» 
Ultowter,  Burton  and  Stafford.  A  con»iilera)'l>'  anv  I'int  of  coal- 
traaaport  take*  place'  along  canals,  the  Black  lOuntry  er-pecially 
bein?  «er\cfl  \ty  numcmus  branchca.  The  prpcipai  capaU  are — 
tin:  I  .rami  Trunk,  which  follow*  the  Trent  WW  d»  sieiter  part  of 
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U»  counte  within  the  county,  the  Coventry,  Binninsham  and  Faxeley, 

Daw  End  and  Kwinyiton  rati.ils,  ronneiting  the  Grand  Trunk  with 
Warwickshire,  the  Black  (."ountry  artJ  L  anru"  k  Chase;  the  Livei  ;ii  -  il 
and  Birminglum  junction;  the  Si.iifordshire  anil  \Vor(e>terj|nti  . 
runnina  from  the  Severn  at  Stourport  by  Wolverhampton  arii! 
PenkriuKC  to  the  Gran<l  Junction  near  StafT<ird.  aii  l  ilu  r.i!  !■ 
canal  running  castwar'!  Ir  mi  the  I'oticra-  .  ■  ■  -'i  \  '! 

Populdlinn  and  Adminislralion. — TTic  area  of  the  ancietit 
county  is  74(),6oi  acres,  with  ,i  population  in  iSgi  of  i,o.S,<,4.v}. 
and  in  1901  of  1,234,506.  The  area  of  the  a<^nniistraiivc 
county  is  744,984  acres.  StaCToidaiilxe  contains  live  huiidreds, 
each  having  two  divisions.  The  municipal  borougha  arc: 
in  the  aottthein  industrial  district,  Smethwkk  (pop.  S4iS39)> 
WalMdl  (86^30).  Wcdacabuiy  (36,554).  Wert  Bromwicfa 
(ft5>t75)»  Wolvcflianpton  (94.187);  in  tlw  aoitlHn  iadiu- 

tftal  SfttXkt,  Newraslle-under-Lymc  (19,914),  asd  the 
several  fomwrly  separate  boruughs  amalKannted  under  the 

"  Potteries  Federation  "  Scheme  (iijo.H)  undcrthe  name  of  Stoke- 
on-Trent  (^.r.);  elsewhere,  Burton-uiion  Trent  (50,3*6'!.  Lich- 
field (700.'),  Statford  (io,.So5),  T.iniworth  i;;7i'i  Burton, 
Hanley,  Smcthwick,  Walsall,  West  Btomwich  and  Wolver- 


hampton are  county  boroughs;  Lichfield  is  a  dty,  and  SuCTord 
is  the  county  town.  The  urban  districts  are — in  the  eouthem 
indwttial  diitikt,  AmUeoote  (jaiS),  Bibton  (i4f«34)t  Biierlqr 
Hill  (13,041),  Ooedcy  (33,319),  Deihaton  (15,39s),  Hnidiwaffth 

(53,911),  Heath  Town  or  WedncsfieM  Heath  (0441),  Perry  Bar 
(J348),  (>uarry  Bank  (691*),  Rowley  Regis  (34,670),  Scdgley 
1 1  v05!  I.  short  Heath  (3331),  Tettenhall  (5337),  Tipton  (30,543). 
\\  ctltie^iiel.l  (4883),  Willenhall  (18,515);  iti  the  northern 
industrial  dib-.rict,  Audley  (13,6^3),  Hiddulph  (6247),  Fenton 
l,'.\74J).  Ki<ligT0vc  (4552),  Smalhhornc  (6.'65),  Tunstall 
li,i,4ij'i.  W<ilstanton  (^4,075!;  elsewhere,  Urownhills  li^.js.'). 
Cannock  '.;<,<)74),  1-eck  (i5.4.S4).  Kugeley  (4447K  Stone  (jttSo). 
rttuxeiei  1 5133).  -•Vmong  other  towns  may  be  meniionerd 
Abbots  Bromley  (131S).  lircwood  (2535),  Cheadk  (5186} 
and  F.cclcshall  (3799).  The  county  is  in  the  Oxford  drcnit, 
and  assizes  arc  held  at  Sta£foid.  It  has  one  court  of  quarter 
sessions,  and  is  di\-idcd  into  33  petty  sessional  divisions.  The 
borougha  of  Hanl^,  Udifiekl,  Newcastlr-uiidcr^Lyine,  Wakall, 
Weet  Btom»ich  anid  Woimhampton  have  scpuftte  eomniMoii* 
of  tliepeMe  lad  eourUof  quarter  sessions,  and 
those  of  Bvnieni,  Barton,  Longton,  Stafford. 
Stoke-upon-Trcnt,  Smethwick,  Tamworth  and 
Wednesbury  have  separate  commissions  of  the 
peace  only.  The  total  numlnT  of  r ivil  pari.ihca 
is  J77.  The  county  is  almost  wholly  in  the 
diocese  of  Lichfield,  but  has  small  parts  in 
those  of  Worcester,  Ilerrfonl,  Southwell  and 
Chester;  it  contains  34S  en  Icsiastiral  parishes 
or  districts,  wholly  or  in  part.  Staffordshire 
is  divided  into  seven  pariiamcntary  divisiooa 
each  rcturninR  one  member — Burton,  Hands- 
worth,  Kingswinford,  Leek,  Ljcfafidd,  North- 
WeA  and  West.  The  paitiamentaiy  boronsh  «( 
WohmhaniptoD  ictunn  a  nenber  far  each  oC 
three  dvUsas,  and  the  boroughs  of  HanJey, 
Newcaatle-under-Lyme,  Stafford,  Stoke-upoo- 
Trent,  Walsall,  Wednesbury  and  West  Branwich 
each  return  one  member. 

History.  The  district  which  is  nowStatTord 
shire  was  invaded  in  the  6th  century  liy  a  trihte 
of  Aiigk-s  v^ho  settled  al>out  Tamviorth,  after- 
wards famous  as  a  residence  of  the  Mercian 
kings,  and  later  made  their  \v,iy  fn-ycmd  Can* 
nock  Chase,  through  the  passages  afforded  by 
the  Sow  valley  in  the  north  and  WatUng  Street 
in  the  south.  The  district  was  frequently 
overrun  by  the  Danes,  who  in  oto  were  defeated 
at  Tettenhall,  and  again  at  Wedncsfield,  and  H 
was  after  Edward  the  Elder  had  fiiudly  expelled 
the  Northmen  from  licroa  that  the  land  of  the 
iradk  Meidan*  nis  fomed  into  a  ihlic  aiauDd 
the  fectlled  taigli  vlridi  be  tad  mde  to  914 
at  Stallont  The  county  is  first  mentioned  by  name  in  tbe 
Anglo-Saxon  Chronicle  in  ioi6when  it  was  harried  by  Canute. 

The  resistaii.-'e  which  Staffordshire  opposed  to  the  Conqueror 
was  piiiiishcil  by  ruthless  harrying  .and  confiscation,  and  the 
I)!(niis(Mv  Survey  supplies  evidence  of  the  depopulated  and 
-.rijlit  i  conditiort  of  the  county,  which  at  this  fH  riod 
contained  but  64  mills,  whereas  Dorset,  a  smaller  county, 
contained  17?.  \o  F.nglishman  w,as  allowed  to  retain  estates 
of  any  import ,%ncc  after  the  Conquest,  and  the  chief  lay  pro- 
prietors at  the  lime  of  the  survey  were  Earl  Roger  of  Mont- 
gomery; Earl  Hugh  of  Chester;  Henry  de  Ferrers,  who  held 
Burton  and  Tutbury  castles;  Robert  de  Stafford;  William  Fitz- 
Anaculf,  afterwards  created  first  Baron  Dudley;  Rkhard 
Fbrester;  Rauudd  Bailgiol;  Ralph  FRs  Hubert  and  VSffi  de 
Stafford.  The  Ferrers  and  Staffords  kog  coBtfanied  to  play 
a  leading  part  in  Staffordshire  history,  and  Turstin,  who  held 
Drayton  under  William  Fitz  Ansculf,  was  the  ancestor  of  thp 
Bassets  of  Drayton.  At  the  time  of  the  surve>'  Burton  was  the 
only  monastery  in  StatTordshire,  hut  fntindations  of  canons 
existed  at  Stafford,  Wolverhampton,  Tettenhall,  Lichfield, 
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Fenkridge  aod  Tamirarth,  whik  others  at  Hanbuiy,  Stone, 
Stieatall  aDd  Tmuham  luid  been  cither  destroyed  or  afaeorbed 
before  the  ConqneBt.  The  five  hnndwdn  of  SteflontoUm  bave 
enited  rinoe  the  DoocMlay  Sunty,  ud  the  baaiMhmei  have 

leroained  practically  unchanged.  Edingale,  however,  was  then 
included  under  Derbyshire,  and  Tirlcy  under  Shropshire, 

while  Chcswardine,  Chipnall  und  |j.irl  of  Bobbinntori.  now  in 
Shropsliire,  were  assessed  under  .Siatlordshire.  The  hundreds 
of  Offlow  and  Totmonslow  had  their  names  irom  sepuli  hral  monu- 
tncnls  of  Saxon  tujmnxiindcrs.  The  shire  courl  (or  .Stalfonishirc 
was  held  at  Stafford,  and  the  aissizcs  at  Walverlianiplon, 
Stafford  and  Lichfield,  until  by  act  o(  parliament  ol  1558 
the  assizes  and  iHriaia  weie  find  li  StalEind,  iriun  thi^ 
arc  still  held. 

In  the  13th  century  Staffordshire  formed  the  archdeaconry 
of  Stafiwd,  including  the  deaneries  of  Stafford,  Mewcastle, 
Akm  ud  Leek,  Tamworth  and  TMbuy,  L^ley  and  Creigull. 
Ib  1535  the  daueiy  of  Newcaatle  me  wwihiiicd  with  that  of 
Stone,  the  dMUMiiti  mmhrint  otherwiH  tuudtcnd  wMfl  iflM, 
«bea  thnr  wen  fawwMed  to  twenty.  The  awhiictniniy  of 
StakMB-TVeat  ma  fanned  in  1878,  and  in  1896  the  deueiies 
mfe  tnought  to  their  present  number;  the  archdeaconry  of 
StaflOfd  comprising  Handsworth,  Himlcy,  Lichfield.  Pcnkridge, 
Kngldejr,  Stafford,  Tamworlh,  Trysull,  Tuthury,  Walsall, 
Wedncsbury,  Uest  BrnnnviLh  ;i:h1  W oK erhamplOD ;  the  arch- 
deaconry of  Stoke-on-Trent  compri.sing  Alstonficld,  Cheadlc, 
Ecclcshall,  Hanley,  Leek,  iNewcaslie-under-Lyrae,  Sloke-un- 
Trent,  Trentham  and  Uttoxcter. 

In  the  wars  of  the  reign  of  Ilcnry  III.  most  of  the  great 
funilics  of  Staffordshire,  including  the  Bassets  and  ihc  Ferrers, 
supported  Simon  de  Montfort,  and  in  1263  Prince  Edward 
ravaged  all  the  lands  of  Earl  Robert  Ferrers  in  this  county  and 
destnqred  Tutbuxy  Castle.  Dtuiog  the  Wats  of  the  Roses, 
Kcdwhall  ««•  for  a  tine  the  headQUtiten  of  Queen  lAargarot, 
md  in  I4S9  the  LucaatiiaBB  were  delealed  at  Bkre  Hcech. 
In  the  Civil  War  of  the  17th  centny  StaflordshiR  aappoTted 
the  parliamentary  cause  and  was  placwi  under  Lord  Brooke. 
Tamworth,  Lichfield  and  Stafford,  however,  were  garrisoned 
for  Charles,  and  Lichfield  Cathedral  withstood  a  siege  in  1643, 
in  wliich  year  the  Royalists  were  victorious  at  Hopton  Heath, 
but  lost  their  leader,  the  earl  of  North.imjilon.  In  1745  the 
Young  Pretender  advance*!  a.s  far  as  Leek  in  this  c<junty. 

A  large  projwrtion  of  Staffordshire  in  Norniaa  linu:^  was  waste 
and  untuilivated  ground,  but  the  moorlands ui  the  north  afforded 
excellent  pasturage  tor  shei  ]),  and  in  the  14th  century  Wolver- 
hampton was  a  staple  town  for  wool.  In  the  t3th  century 
odaesol  coal  and  iron  are  mentioned  at  WaJsall,  and  ironstone 
was  procured  at  Sedgley  and  Ecclcshall.  In  the  istb  century 
both  eoal  and  iron  were  extensively  worked.  Thus  in  the  I7tb 
century  the  north  of  the  county  yielded  coal,  lead,  copper, 
nuitde  and  millstoMCi  while  the  rich  meadows  maintained 
great  dairiaa;  the  woedliiHlit  of  the  south  supplied  timber, 
aah,  bkA  marble  ud  aUbaater;  the  dotUng  tnide  ftmtiihed 
abont  Tamworth,  Burton,  and  Newcastle-uoder-Lyme;  and 
hemp  and  flax  were  grown'  all  over  the  county.  The  potteries 
arc  of  remote  origin,  but  were  improved  in  tin-  i;  tii  1 1  ntury  by 
two  brothers,  the  Kltrs.  from  AmstcTdani.  vha  ;n:riMi,jicd  the 
method  of  salt  glazing,  am:  in  the  iMh  lentury  they  were 
rendered  famous  by  the  ailiievenieuts  of  JosiaJi  Wedgwood. 

Staffordshire  was  represented  by  two  members  in  the  parUa- 
tneat  of  i7oo,  and  in  1295  the  borough  ot  StatTord  .also  returned 
two  members.  Lichfield  was  represented  by  two  members  in  1 304, 
and  Ncwcastle-under-Lyme  in  1355.  Tamworth  returned  two 
members  in  156a.  Under  the  Reform  Act  of  1832  the  county 
ictuned  four  memben  in  four  diviiiooa»  ami  the  boroughs 
of  StokeHUpTreBt  ud  W^bcffaHnfMon  wcte  rqiresentcd  by 
two  members  each,  and  WalaaQ  by  one  member.  Under  the 
act  of  1868  the  county  returned  liK  memben  in  three  divisiooa 
ud  WedMd>ur>-  returned  one  member. 

AtiliquUies. — Early  British  remains  exist  in  various  parts  of 
the  county;  and  a  large  number  of  barrows  have  been  ni>cned 
in  which  human  bones,  urns,  fibulae,  slunc  hammers,  armlets, 


pins,  pottery  and  other  articles  have  been  found.  In  the 
neighbourbood  of  Wetton.  near  JDovedale,  on  the  lit*  called 
Borough  Hoka,  no  fewer  tbu  twenty-three  bamxns  were 
opened,  and  British  omameote  have  ben  famd  in  Needwood 

Forest,  the  district  between  the  lower  Dove  and  the  angle  of  the 

Trent  to  the  south.  Several  Roman  camps  also  remain,  as  at 
K.iKivL-'.s  Castle  on  \\';itling  Street,  -■lear  lirownliilLs.  The  mo.st 
i>otewoilhy  chutihes  ii>  the  louiity  are  lound  iti  tiie  large  towns, 
and  are  described  under  their  rcsjicctive  headings.  Such  are 
the  l)cautiful  cathedral  of  I.ichtitld,  antt  the  churches  of 
Eccleshidl,  Leek,  I'enkridge  St  MLiPi  s  il  StalTord.  Tamworth, 
Tulbury,  and  St  Peter's  at  \\  oKcriiainptuii.  Clietklcy,  4  m. 
south  of  Cbeadle,  shows  good  Norman  and  Karly  LngUah  detaib, 
and  there  are  carved  stones  of  pre- Norman  date  in  the  church- 
yard. AcmlMCB,  south-east  of  Kugeley.  hat  ft  chuidl  showing 
good  Norman  work.  Brewood  church,  4  m.  south-west  of 
Penkridge,  is  Early  English.  This  village  gives  name  to  an 
andent  iomt.  Audl^  church,  aocth-weit  of  Newcaatte' 
uadtr-LyaMk  i»  n  food  eample  «i  Endy  Deoonted  weifc. 
RMMidnn  ui  csdMfutietf  fovndUliBni  nw  (neallly  lUf^t, 
but  those  of  the  Gstcrciu  abbey  of  Crosdeo,  north-wert  of 
Uttoxcter,  are  iiite  Early  English,  and  at  Ranton,  west  of 
Stafford,  the  Perpendicular  tower  an<l  other  portions  of  an 
.•\uguslinian  foundaliun  n.tuain.  Among  medieval  domestic 
remain*  may  be  mL'ntione<i  the  castles  uf  Statiord.  Tamworth 
and  Tuthury,  with  that  of  Chartley,  norlh-r.xsl  of  Stafford, 
which  (tales  from  the  i.jlh  century.  Here  is  al.so  a  timbered  hall, 
in  the  park  of  which  a  breed  of  \sild  cattle  is  maintained. 
Beaudesert,  south  of  Rugeley,  is  a  tine  Elusabethan  mansion  in  a 
beautiful  undulating  demesne.  In  the  south-west,  near  Stour- 
bridge, arc  Enville,  a  Tudor  mansion  with  grounds  laid  out 
by  the  poet  ShenstMie,  ud  Stourlon  Castle,  embodying  per* 
tioos  of  the  15th  centi^,  where  RegiBakl,  Cardinal  Pol^  wna 
bom  in  1500.  Among  numerous  modem  scats  may  be  named 
Ingestre,  Ham  Hall,  Alton  Towers,  Shugborougb,  Pattcsboll, 
Kede  ndl,  and  IVentham. 

;W  Robert  Plot,  Nalurol  HisUny  tf  Slt^ordshire  (Chford,  1686); 
S.  Krdcswtck,  Survey  of  SUtffordskirt  (London.  1717;  4th  ed  ,  by  T, 
Harwood,  London,  1644)  :  Stcbbing  Shaw,  History  an4  .'.  nlitfutlies 
of  Slafortishirr,  &c.,  vol.  i..  ii.,  pi.  i.  (I.ondon,  179!*- i  S  i:  .  W  illiam 
Pitt,  Topot;rnphi((>t  History  , if  Sloffcrrdshirr  (N'fwi  It-  iirulrr  I.vnir, 
lHl7,i;  Sinic-on  Shaw.  II;\!'>ry  ,/  :he  Sltiffordsh\rc  /'pllrnrs  Jlaiiluy. 
1829):  Robert  tiarncr.  StUurai  History  of  the  Couniy  of  Staford 
(London,  1844-1860);  William  Salt,  Aichaieoloaical  Society,  CoUec- 
tuim  for  a  Hisifrv  of  .Siuffordshire  (1880),  vol. T:   Viclpria  Couniy 

Hiilury;  Sl,:ff,>rdMre. 

STAG  (O.  Eng.  staggi,  a  Norse  word,  cf.  Icel.  sUggr,  tttggi, 
a  male  animal,  d.  5i(C|niidcr,  a  drake;  it  is  usually  refctied  to 
iiigan,  to  climb,  to  mount,  but  this  is  doubtful),  the  common 
name  of  the  male  of  many  spedcs  of  the  dieer  tribe,  but 
unuliy  eonfined  to  the  mate  of  the  red  deer  (Cermt  daplUu}, 
"  buck  "  beug  WMd  in  other  cases,  as  of  the  fallow-deer  (see 
Deeb  and  Peooha).  In  Stodc  Exchange  slang  the  term  is  used 
of  an  operator  who  applies  for  a  portion  of  a  new  security  being 
issued,  not  with  a  view  to  holding  it,  hut  with  the  intention  ot 
immeiiiate  reAliAition,  at  a  profit  if  pxj^siblc. 

STAGE  iT'r.  rliii^r;  from  I.at.  st<iri-,  to  sl.md),  in  .architertnrc, 
an  elevate<l  Hoot,  particularly  the  various  storeys  ol  a  bell-tower, 
Sic,  The  term  is  also  applied  to  the  plain  parts  of  buttresses 
between  CAp  and  cap  where  they  set  back,  or  where  they  arc 
divided  by  horizontal  strings  and  panelling.  It  is  used,  too,  by 
William  of  Worcester  to  describe  the  conqtartmcnts  of  windows 
between  transom  and  tnnsom,  ia  contradistinction  to  the  word 
hay,  which  signifies  a  dhriwm  between  midlion  and  midlion 
(see  Stmov).  From  the  SUM  «f  the  floor  or  platform  on  which 
plays  wen  acted  the  turn  cuw  to  dgni^  tooth  the  theatre 
(4.ff.)  and  the  dnuna  (q.v.).  And  torn  ita  etymdogtcal  uMuing 
of  n  itatiu  oobms  the  sense  of  a  place  for  rot  mm.  a  journqri  the 
dktance  between  such  places,  Sic. 

SMHU  nilDRICH  JUUUS  (i8o2-r86i),  German  ecclesi- 
astical lawyer  and  politician,  was  l>om  at  Munich  on  the  i6th 
of  January  iSo::.  of  Jewish  parentage  .AhlmuKh  !irisi.:ght  up 
Strictly  in  the  Jewish  religion,  he  was  allowed  to  attend  the 
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graumrinmt  and,  u  a  remit  of  Ita  inliDaKx^  waa  at  tlie  age  of 
nineteeB  baptiaed  teto  the  Liithcnii  Choidi.  T»  tldi  bith  lie 
clung  with  aamcai  devotion  and  persistence  until  his  death. 
Having  stutUcd  law  at  WOrzburR,  Heidelberg  and  Erlangen, 

Siahl,  on  taking  the  il<-i,-rLc  of  Juit'.'r  juris,  established  himself 
as  prix<itdozcnt  in  Munich,  \\as  appciiuled  (1832)  ordinary  pro- 
U-isor  of  law  at  Wiirzbiirg,  and  In  1840  received  the  rh.iir  uf 
ecclesiastical  law  and  polity  at  Berlin.  Here  he  immediately 
made  his  mark  as  an  ecclesiastical  lawyer,  and  was  apjwintcd 
a  member  of  the  first  chamber  of  the  synod.  Elected  in  1S50 
a  member  of  the  short-lived  Erfurt  parliament,  he  bitterly  , 
opposed  the  idea  of  German  federation.  Stahl  early  fell  under 
the  influence  of  Schelling,  and  at  the  tatter's  insistence,  began 
in  1S27  his  great  work:  Die  PkUosofhie  (Us  Seekls  naek 
gueUMidmAnsickt  (an  historical  view  of  the  phOoaophy 
of  kw),  fa  wbh^  he  baaea  all  law  and  politkal  adenoe  upon 
Chriatfaa  levdatiaB,  denka  wtiiHialtitfc-  docttfaca,  and,  aa  a 
deduction  from  this  principle^  mafaitaina  that  %  atate  chuidi 
must  be  strictly  confcssloiial.  This  poaitJon  he  farther  dad- 
dated  in  his  Dtr  ckrisUiche  Sl<i<:t  und  sein  VerfMlniss  zum 
Deismus  utui  Jiidenlhum  (The  Chri^itian  State  and  its  relation 
to  Deism  and  Judaism;  1S74).  As  dhorkirchcnralh  (synodal 
councillor)  Stahl  used  all  his  influence  to  weaken  the  Evan- 
gelical Union  {i.>\  tiial  compromise  between  the  Calvinist  and 
Lutheran  doctrines  which  is  the  essence  of  the  Prussian  Evan- 
gelical Church)  and  to  strengthen  the  intlucncc  of  the  Lutheran 
Church  (cf.  Die  Lulheriscke  Kirche  und  die  Union,  1859).  The 
Prussian  minister  von  Bunscn  attacked,  while  King  Frederick 
William  IV.  supported,  Stahl  in  his  ecclesiastical  policy,  and 
the  Prtmian  Evangelical  Church  would  probably  have  been 
dlMdved  had  not  the  ttgeaqf  of  Prinoe  Wiffiam  (aftenrarda 
the  emperor  Wflliam  I.)  aiqtorMned  b  1858.  Stahl^  htdiMiioe 
fell  under  the  new  r<gim^  and,  nalgiiiiig  Ua  aeat  00  the  qmod, 
be  rvtired  into  private  life  and  died  at  BtOckenau  or  the  loth 
<rf  August  1S61. 

See  "  Biographic  von  Stahl,"  in  Unsere  Zeil,  vi.  410-447  (aiK>ny- 
iBaaa,biitj)nbablybyGnflirt);  iVrMiM,iSisstc«!^5llM»(anainymous: 
BefKn,  itu). 

STAHL,  OEORO  ERNST  (1660-17^4),  (Herman  chemist  and 
physician,  was  Imm  on  the  jist  of  October  1660  at  .^iispach. 
H.ivifig  graduated  in  mc-diciiic-  at  Jiiui  in  lOSj,  he  becatne 
court  physician  to  the  diikc  <it  Weimar  in  16S7.  From  ifK)4  to 
1716  he  held  the  chair  of  medicine  at  Halle,  ami  was  fhir.  ap- 
pointed physician  to  the  king  of  Prussia  in  Berlin,  where  he  died 
on  the  14th  of  May  1734.  In  chemisir>'  he  is  chiefly  known  in 
oonnenon  with  his  doctrine  of  phlo^ton,  the  essentials  of 
which,  however,  he  owed  to  J.  J.  Bechar;  and  he  also  propounded 
a  view  of  fomeatatkm  which  in  aone  napocta  laeembtoa  that 
soppofted  Iqr  liddg  «  centiuy  and  half  later.  In  nedkiae 
hepfoiaiiBdanafllMtticiyBteni*  In  oppoaitkntothenaterial- 
fam  of  Hennann  Boeiliaave  and  FHediich  Hoffmann. 

The  moat  important  of  his  numeraus  writings  are  Zymolethnia 
fundamaUalis  sive  fermentalionit  tkeoria  generalis  (1697),  which 
contains  the  i>hlo$Jwie  hypothesis;  Specimen  Bfikerianum  \'i7o.'  i  , 
Experimenta.  ohstrvatwnfs.  animadversitnei  .    .  ihymi.-ac  d  phy'f:,si- 

1'73')".  Theona  medial  rrra  (1707);  Art  fanandi  (ttm  exf>e<t<ilv>Tie 
1730). 

STAINBR,  SIR  JOHN  (1840-1001),  English  composer  and 
organist,  was  bom  at  Southwark  un  the  6th  of  June  1840. 
He  was  the  second  son  of  the  schoolmaster  of  the  pariah  school 
of  St  Thomaa'st  Soutliwarfc,  who  waa  enough  of  a  musician  to 
taach  Ua  aon  the  oigan  and  the  art  of  reattig  muaic,  in  which 
he  waa  already  prafidcnt  when,  In  1847,  he  entered  the  choir  of 
St  Faid'a  Cathedral.  He  remained  there  till  1S56,  and  often 
took  the  organ  In  emergencies;  he  held  the  post  of  orgatiist  of 
St  Bend's  and  St  Paul's,  Upper  'ITiamc-s  Street,  during  the 
last  year  of  his  choristership;  and  in  iS!;6  was  given  the  ap- 
pointment of  organist  to  St  Michael's  College,  Tenbiir>'.  where 
his  musical  and  gener.il  education  ln-nefiled  greatly  from  the 
intercourse  with  Sir  Frederick  OorcOuseley.  He  was  ap[">:nted 
to  Magdalen  College,  Oxford,  in  1S60,  and  became  university 
organist  in  the  following  year.  While  at  Oxford  he  did  much  to 
bdng  the  choir  of  Magdalen  to  a  remarkable  state  of  excellence; 


he  took  a  keen  intereat  bi  tbe  ibandation  «l  vtriDoa  murieal 
aodetiea;  and  aa  a  sign  of  his  appicdatlbo  of  the  vdtte  of  general 

Ctdtare,  it  is  worth  recording  that  he  took  the  degree  of  B.A. 
tn  1864,  that  of  Mus.  D.  in  1865,  and  procured  M.A.  in  1867.  being 

appointed  a  university  examiner  in  music  in  the  ^arne  year.  In 
1868  he  was  enguge<J  frequentl>-  as  solo  organist  at  the  Crystal 
Palace;  ami  in  187;  was  api)"jinted  organLsl  of  St  Paul's, 
where  he  raised  the  standard  of  chond  music  to  something  very 
like  iicr:i<  1  ior.  He  w.as  i)r(ifes5or  of  the  organ  in  the  N'atiutiaJ 
Training  School  of  Mu-sic  from  1S76,  and  in  1881  succeeded 
,  his  lifelong  friend  Sullivan  as  principal.  In  1878  he  was  a 
juror  at  the  Paris  Exhibition,  and  was  created  Chevalier  of  the 
Legion  d'Honneur.  In  1882  he  became  inspector  of  music  in 
training  colleges.  In  188S  he  retired  from  the  oifanistsbi^  at 
St  Paul's  owing  to  failing  sgraii^  and  waa  kmii^rted.  Id 
18S9  he  aueoeeded  Ouaeley  aa  ptoieaaor  of  mnaic  in  the  naiver- 
aity  of  Qsford,  holding  the  poet  tlB  1899.  Berides  these  official 
diMfactions  he  received  a  great  number  of  honorary  degrees: 
he  waa  vice-president  of  the  Royal  College  of  Organists,  and 
president  of  the  Plain-song  and  Me<lieval  M\isir  Soriet\ .  the 
Ix)ndon  Gregorian  Association,  and  the  MusicaJ  .Association. 
His  compositions  include  four  oratorios:  Gideon  (iS6^),  The 
Dauf^hler  of  Jairus  (Worcester,  187S),  St  Mijry  M<\s:d<}lfn 
fGloucestcr,  1887),  Crucifixion  (London,  18,^7!;  IuiIn  two 
anthems,  some  of  them  very  elaborate;  many  hymn-tunes, 
organ  pieces,  madrigals,  &c.  His  professorial  lectures  were  Of 
great  value,  and  he  made  many  contributions  to  the  literatiim 
of  music.  He  was  a  man  of  wide  influence,  with  a  remarkable 
factdty  of  organization,  and  his  work  in  regard  to  the  conditiona 
of  the  musiod  profession  was  of  considerable  Importance.  His 
own  musk  has  many  of  the  dcfeda  of  Ma  qualities,  for  hh  breadtb 
of  artbtk  viewa  kd  Um  to  admne  and  adopt  many  at^m  that 
are  not  ahmiys  cconpatible  with  each  other.  He  died  wkile  oo 
a  hoNday  at  Verona  on  the  jtst  of  March  iQot. 

STAINES,  a  market  town  in  the  Uxbridge  1  .arliamrntary 
division  of  Middlesex,  England,  on  the  river  Ilu.infs  at  the 
juncticjn  of  the  Colne,  ig  m.  \V  S.W.  of  London  on  the 
London  &  South  Western  and  (ireat  Western  railways.  Pop.  of 
urban  district  (1001),  6t  Ss  H-t  .icrici  and  mustard  mills 
employ  many  hands.  A  riUe  range  for  the  Metrojwlitan  Volun- 
teers and  others  was  opened  in  i8oj.  A  British  village  was 
situated  here  at  the  crossing  of  the  Thames  on  the  main  road 
from  London  to  south-western  Britain,  and  the  crossing  was 
certainly  one  of  the  earliest  bridged.  A  grant  of  oaks  from 
Windsor  forest  for  the  repair  of  the  bridge  is  recorded  in  ia6a. 
The  esditbtg  bridge,  from  the  dcaigna  (rf  Geofge  Rennle,  waa 
opened  fai  i8si«  after  three  bridgsa  had  failed  in  the  previoaa 
forty  yean.  The  name  of  Sulnea  sypeais  fa  the  Domesday 
Survey,  and  it  haa  been  suppoaed  that  the  town  b  ao  called  from 
a  stone  which  m.arks  the  limit  of  the  former  jurisdiction  of  tbe 
City  of  London  over  the  lower  Thames.  This  is  still  considered 
to  be  the  tx)undar\  fietwctn  the  up^H-r  and  lower  Thames.  In 
the  inMHoliate  iieiKhlHiurhcKxl,  though  included  in  the  paroh 

of  Egham.  Surrey,  is  Runnimede  Uaad,  ndiere  Xta(  Jolin 

signed  the  M.igna  Carta. 

STAIR.  JAMES  DALRYMPLE,  ist  ViSCOtJNT  (1619-1695), 
Scottish  lawyer  and  statesman,  was  bom  in  May  1619,  at 
Drummurchie  in  Ayrshire.  He  was  descended  from  a  famQjp 
for  several  generations  inclined  to  the  prindples  of  the  Keforma- 
tion,  and  bad  ancestors  both  on  the  father's  and  tbe  mother'a 
side  amongst  the  LoOards  of  Kyle.  Hiafather,  James  Dabymple^ 
laird  of  the  email  catate  of  Sti^  fa  Kyle,  died  when  be  waa  aa 
infant;  hla  mother,  Janet  Kennedy  of  Knorfcdaw,  ia  dcaafbed 
as  "  a  woman  of  euellent  spirit,"  who  took  care  to  have  hhn 
well  educated.  From  the  grammar  school  at  Mauchline  he 
went,  in  1633,  to  the  university  of  Glasgow,  where  he  graduated 
in  arts  on  the  26th  of  July,  16^7.  Next  year  he  went  to 
Edinburgh,  probably  with  the  intention  of  studying  law,  but 
the  troubles  of  the  timirs.  then  approaching  a  crisis,  led  him  to 
change  his  course,  and  we  next  find  him  ser\nng  in  the  carl  of 
Glencairn's  regiment  in  the  War  of  the  Covenant.  What  part 
be  (00k  in  it  is  not  certainly  known,  but  he  was  in  command  of 
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a  troop  when  recalled  in  1641  to  comi>ctc  for  a  regency  (as  a 
tutorship  or  professorship  was  then  called)  in  the  university 
of  Glasgow.  He  was  elected  in  March.  Mathematics,  lofpc, 
ethics  and  politics  were  the  chief  subjects  of  his  lectures, 
mad  a  notebook  on  logic  by  one  of  his  ittuknu  has  been  pve- 
served.  His  activity^aad  ddll  in  natters  of  coOcie  buaiDeiB 
were  praised  by  Us  coUtaguea,  who  numbered  amangit  them 
■ame  of  the  leamBg  Covcnantiin  <Mvtoes,  and  his  seal  to  teaching 
yns  gratefully  adinowledged  by  his  students.  After  nearly 
seven  years'  service  he  resigned  his  regency,  and  removed  to 
Edinburgh,  where  he  was  admitted!  to  the  bar  on  the  17th  of 
Februarj-  164H.  This  step  had  probably  been  rendered  easier 
by  his  marri.igi-,  four  years  l»cforc,  to  Kfargarct  Ross,  co-hcircss 
of  Balncil  in  \\  i^tuwr!.  Stair's  practice  at  the  bar  does  not 
appear  to  have-  bcLii  lar^;t.-;  bii  lalcnis  lay  rather  in  the  direction 
of  karning  and  business  than  of  orator>'  or  advocacy.  His 
reputation  and  the  confidence  reposed  in  him  were  shown  by 
his  appointment  in  1649  as  secretary  to  \hv  commission  sent  to 
the  Hague  to  treat  with  Charles  II.  b;,  the  [larliamcni  of  Scot- 
huKL  The  negotiation  haviaf  been  brokea  a&  tbiou^  the 
UDwiiimpiBH  CI  the  yoong  aig  to  inept  the  tenia  of  the 
Covenanters,  Stair  MS  agito  sent  hi  the  folhnrfng  year  to  Bnda, 
where  the  fiflttre  of  Montrose's  expedition  forced  Charles  to 
change  his  attitude  and  to  return  to  Scotland  as  the  cownantcd 
king.  Stair  had  preceded  him,  and  met  him  on  his  landing  in 
.Aberdeenshire,  probably  carr>inp  with  him  the  news  of  the 
execution  of  Montrose,  whirh  he  had  witnessed. 

During  the  Commonwealth  St.i;r  lonlinind  to  practise  at  the 
bar;  but  like  nuwl  of  his  brethren  he  refused  in  1654  to  take 
the  oath  of  allegiaiiLO  to  tiie  Commot;\ve;il'.h.  'I'liree  \ears  later, 
on  the  death  of  Lord  Bakomic,  Stair  was  appointed  one  of  the 
commissioners  for  the  administration  of  justice  in  Scotland, 
00  the  recommendation  of  Monk.  Ilis  appointment  to  the 
beildi  on  the  ist  of  July  1657,  by  Monk,  was  confirmed  by 
Gtommll  on  the  a6th.  Stsir's  sasodation  with  the  English 
jadgBt  It  tins  time  most  have  enhised  hm  aoquuitanoe  with 
Eo^irii  har,  as  Us  tiavds  hid  extended  his  knowledge  of  the 
dvU  hw  and  the  modem  Etnropcan  systems  which  followed  ft. 
He  thus  acquired  a  singular  advantage  when  he  came  to  write 
on  law.  regarding  it  from  a  cosmopolitan,  or  international, 
rather  than  a  merely  local  or  national  point  01  view.  His 
actu.i!  disrharge  oi  jiidin.il  duly  at  this  time  was  short,  for  after 
the  death  of  Cromwell  the  (  oiirts  in  Seoll.and  were  shut — a  new 
Comniission  issued  in  1660  not  having  taken  effect,  it  being 
uncertain  in  whuie  nane  the  commission  ought  to  run.  It  was 
during  this  period  that  Stair  became  intimate  with  Monk,  who 
is  said  to  h.avc  been  advised  by  him  when  he  left  Scotland 
to  call  a  full  and  free  parliament.  Soon  after  the  Restora- 
tion Stair  went  to  lx>ndon,  where  he  was  received  with  favour 
by  Charic8»  knighted,  and  included  in  the  new  nnmioaliea 
of  judgm  m  the  oouit  of  msBom  on  the  ijlh  of  lUnuiry 
i(S6i.  He  WIS  ilio  put  on  vuioas  important  oomndaBlons, 
busied  himself  with  ncil  and  agricultiml  affairs,  and,  like 
most  of  the  Scottish  judges  of  this  and  the  following 
century,  acte<i  with  zest  and  credit  the  part  of  a  gooti  country 
gentleman. 

In  i66j  lie  w;is  oi<e  of  the  judges  who  refusal  to  take  the 
declaration  that  the  nalional  covenant  an<l  the  solemn  league 
and  covenant  were  unlawful  oaths,  and.  forestalling  the  (iei>osi- 
tion  which  had  been  threatened  as  the  |K-nalty  oi  continued 
non-compliance,  he  placed  his  resignation  in  the  king's  hands. 
The  king,  however,  summoned  him  to  London,  and  allowed  him 
to  take  the  declaration  under  an  implied  reservation.  The 
next  five  years  of  Stair's  life  were  comparatively  uneventful, 
but  in  1669  e  family  calamity,  the  euct  facts  of  which  will 
probably  never  be  Mcertatoed,  ovtvtock  him.  Bis  daughter 
Janet,  who  had  been  betrothed  to  tend  Rutherfwd*  was  mmried 
to  Dunbar  of  Baldoon,  and  some  trafi^c  Incident  occurred  on 
the  wedding  night,  from  the  effects  of  which  she  never  rccovere<l. 
As  the  traditions  var>-  on  the  central  fa<t,  whether  it  was  the 
Imde  who  stabbed  her  husband,  or  the  husband  who  st.abbed 
the  bride,  no  credence  can  be  given  to  the  mass  of  superstitions 


and  spiteful  slander  which  surrounded  it,  principally  levelled 
at  Lady  Stair.'  In  1670  Stair  served  as  one  of  the  Scottish 
commissioners  who  went  to  London  to  treat  of  the  Union;  but 
the  project,  not  seriously  pressed  by  Charles  and  his  ministers, 
bnAe  down  thiou^  a  daim  00  the  part  of  the  Scots  to  what 
was  deemed  an  excemive  wpmentatioB  In  dw  Britiah  pirHi- 
aient.  In  jumity  1671  Stair  was  appointed  president  of  the 
court  of  semloa.  In  the  ftiUowing  year,  and  again  in  1673,  he 
was  returned  to  parliament  for  Wigtownshire,  and  took  part 
in  the  important  legislation  of  those  years  in  the  department  of 
private  law.  During  the  had  tin^.e  of  I.audenialo's  government 
Stair  used  his  intluenre  in  the  privy  rounril  and  with  Lauder- 
dale to  militate  the  .severity  of  the  orders  pas.seil  agiunst  rrrlesi- 
astieal  offenders,  but  for  the  most  part  he  abstaincil  from 
attending  a  board  whose  p<jlii:v  he  could  not  approve.  In  167^ 
he  went  to  London  to  defend  the  court  against  charges  of 
partiality  and  injustice  which  had  l)e«n  made  against  it,  and 
was  thanked  by  his  brethren  for  his  success.  When,  in  the 
following  year,  the  duke  of  York  came  to  Scotland  Stair  dis- 
tinguished himself  1^  a  bold  speech,  in  which  he  congratulated 
the  duke  en  his  connng  imoBgit  a  nalini  wUA  wia  entirely 
Protestant.  Thb  qieecfa  can  have  been  little  rushed,  and  the 
duke  was  henceforth  hb  implacable  enemy.  His  influence 
prevented  Stair  from  being  made  chinceilor  in  ttiSt,  OB  dm 
death  of  the  duke  of  Rothes. 

The  p.nliament  of  this  year,  in  which  Stair  again  sat,  was 
memorable  for  two  statutes,  one  in  private  and  the  other  in 
public  l.iw.  The  former,  relating  to  the  testing  of  deeds,  was 
drawn  by  Stair,  and  is  sometimes  called  by  his  name.  The 
other  was  the  infamous  Test  .\cl.  probably  the  worst  of  the 
many  measures  devised  at  this  period  with  the  object  of  fettering 
the  conscience  by  oaths.  Stair  also  had  a  minor  share  in  the 
form  which  this  law  finally  took,  but  it  was  confined  to  the 
insertion  of  a  definition  of  "  the  Protestant  religion  by  tUs 
he  hoped  to  make  the  test  harmkas,  bat  his  eipectation  ww 
diaappobited.  Yet,  aelf-contudiUuijr  md  ahnrd  M  it  wia, 
the  Teit  Act  wis  at  once  ligfaliy  enfeioed.  Argyll,  wlw  de- 
dared  he  took  it  only  to  so  far  as  it  was  eonsisteat  with  itsdf 
and  the  Protestant  religion,  was  tried  and  condemned  for  tressoo 
and  nsrroa'ly  saved  his  life  by  escaping  from  Edinburgh  Castle 
the  day  before  that  fi.xerl  for  his  execution.  Stair,  circading  a 
simili^r  fate,  went  to  London  to  seek  a  personal  interview  with 
the  king,  who  h.ad  more  than  once  befriended  him,  perhaps 
remembering  his  ser^nccs  in  Holland;  but  the  duke  of  York 
intercepted  his  access  to  the  royal  ear,  and  when  he  returned 
to  Scotland  he  found  a  new  commission  of  judges  issued,  from 
which  his  name  was  otnitted.  He  retired  to  his  wife's  estate 
in  Galloway,  and  occupied  himself  with  preparing  for  the  press 
his  great  work,  The  ItuHMitiu  tf  Ike  Law  of  ScoUand,  which 
he  published  to  the  intmnn  of  s68t,  with  a  dedication  to  the 
ktog. 

He  WIS  not,  liowevcr,  iDowed  to  poime  his  legs!  stodiei  to 

peaceful  retirement.   His  wife  was  charged  vdth  attending 

conventicles,  his  factor  .and  ten.ints  severely  fined,  .md  he  was 
himself  not  safe  from  prosecution  at  any  moment.  A  fierce 
dispute  arose  between  Claverhouse  an<l  Stair's  son,  John, 
master  of  Stair,  relative  to  the  regality  of  Cdeniuce.  and,  both 
h.aving  appealed  to  the  privy  cow.v  il.  Claverhouse,  .as  might 
have  been  cxpcctcfl,  was  absolved  from  .all  the  charges  brought 
aj;ainst  him  and  the  ma.stcr  was  deprived  of  the  regality.  Stair 
had  stdl  powerful  friends,  but  his  opponents  were  more  powerful, 
and  he  received  advice  to  quit  the  countr>-.  He  repaired  to 
Holland  in  October  1684,  and  took  up  his  residence,  along  with 
his  wife  and  some  of  his  younger  children,  at  Leiden.  WUle 
there  he  pnUiabed  the  Dieiswiu  iftkeCturt  ef  Session  belmeem 
1666  md  1671,  of  which  he  had  kept  a  daily  record,  and  a 
small  treatise  on  natunl  pUbsophy,  entitled  Mysfalsgja  urn 
experimmtdU. 

In  his  absence  a  prosecution  for  treason  was  raised  .igainst 

<  Sir  Walter  Scott  took  the  plot  of  his  BriM  </  Lammermoor  from 
tiu»  iiu  idei'.t.  but  he  din  Uiimed  any  ifltettion  01  making  Sir  William 
A»htun  a  portrait  of  Lord  Stair. 
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Um  ud  otlMM  «f  the  ciiks  1^  Sir  G.  ilaclteMie,  the  krd 
advocate.  He  was  charged  vUli  ucetdm  to  the  MbdUoii  of 
t679,  the  Rye  House  plot,  and  the  eipeditiaB  of  Ai|yU.  With 
the  first  two  he  had  no  connexion;  with  Argyll's  unfortunate 
attempt  he  had  no  doubt  sympathized,  but  the  only  pnxif  of 
his  complir  j  y  w.is  slif;ht,  iiiid  was  obtained  by  torture.  'Pht- 
proccedii)>;h  .iK't'"-;>i-  ii'ni  wore  iitvcr  bruughi  to  an  issue,  hawjig 
hecu  coiititiucii  by  surccssivc  adjournments  iinlil  ifiS;,  when 
they  were  dropped.  The  cause  of  their  abandonment  wa.-i  :hc 
appointment  of  his  son,  the  master  of  Stair,  wlio  had  made 
his  |)cace  with  James  II.,  as  lord  advocate  in  room  of  Mat- 
keuzie,  who  was  dismiss<'d  from  olTicc  for  refusing  to  relax  the 
penal  laws  against  the  Roman  Catholics.  The  master  only  held 
office  as  loril  advoiate  for  a  year,  when  he  was  "  degraded  to 
be  justice  derL  '—the  king  aiid  his  advisers  finding  him  not  a 
fit  tool  for  their  purpose.  Stur  remained  in  Holland  till  the 
folhnring  year,  when  he  ntumed  under  happier  audioes  in  the 
suite  of  WiUtoiii  «f  OcantB*  WUUau,  wh»  had  nade  hb  ac- 
qnaiatanee  through  the  pensionaiy  Fagel,  was  ew  afterwards 
die  firm  friend  of  Stair  and  hu  family.  The  master  was  made 
lord  advocate;  and,  on  the  murder  of  Lockhart  of  Camwath  in 
the  following  year,  Stair  wa.s  again  pKircd  at  the  hc.id  of  the 
court  of  session.  An  uiiierupulous  o])(Kj^,iiion,  headed  by 
Montgomery  of  Skelmorlie,  who  coveted  the  odite  of  secretary 
for  Scotland,  and  Ixird  Ross,  who  aimed  at  the  presidency  of 
the  court,  spning  up  in  the  -Scottish  parliament;  and  an  anony- 
mous pamphleteer,  perhaps  Montgomery  himself  or  1-ergu.son 
the  I'lotler,  attacked  Stair  in  a  pamphlet  entitled  The  Late 
Proceedings  of  the  Parliament  of  Scotiiind  Stated  and  Vittdicaled. 
He  defended  himself  by  pubiislung  an  Apology,  which,  in  the 
opinion  of  impartial  judges,  WBC  a  oomplete  vindication. 

Shortly  after  its  issue  he  waa  created  Viscount  Stair  (ttifio). 
He  had  now  readied  the  suaiadt  of  hu  praeperity,  ud  tlw  lew 
years  which  remained  of  his  old  age  were  saddened  by  private 
and  public  cares.  In  1699  he  loat  his  wife,  the  fisithfid  partner 
of  his  good  and  eviljiortune  for  nearly  fifty  years.  The  massacre 
of  the  Macdonalds  of  Glenooe  (Feb.  13,  169?),  which  has 
marked  his  st)r.,  the  ma-ster  of  Stair,  with  a  stain  which  his  great 
'  services,  to  the  state  cannot  eflacc—for  he  was  undoubtedly  the 
princi[)al  advi.scr  of  William  in  ihiil  treacherous  anil  cruel  deed, 
as  a  signal  way  of  repre"Ssiiig  relK-Ilion  in  the  Highl.md.s— was 
used  as  an  opp<;irlunity  l)y  his  advriaaries  uf  reiiewir.g  iheir 
attack  on  the  old  president.  His  own  share  in  the  crime  was 
remote;  it  was  alkiffed  that  he  had  as  a  privy  councillor  declined 
to  receive  Glencoe's  oath  of  allegiance,  though  tendered,  on  the 
technical  ground  that  it  was  emitted  after  the  day  fixed,  but 
even  this  was  not  dearly  proved.  But  some  shsre  of  the  odium 
which  attached  to  Ms  son  waa  natuialy  reiccted  on  him. 
Other  grounds  of  oomplaint  were  not  dUBcuit  to  make  iq>,  which 
found  willing  supporters  In  the  oppoeitioB  memben  of  parUa- 
mrni  .\  disappointed  suitor  brought  in  a  bill  in  1603  com- 
plaimng  of  ius  (>artiality.  He  was  also  accused  of  domineering 
over  the  other  judges  and  of  favouring  the  clients  of  his  sons. 
Two  bills  were  introduced  without  naming  him  but  really  aimc<l 
at  him — one  to  disfiuahfy  |»ccrs  from  being  judges  and  tlie  other 
to  confer  on  the  Crown  a  power  to  ap[)oinl  temporary  presidents 
of  the  court.  The  complaint  against  him  was  remitted  to  a 
committee,  which,  after  full  inquiry,  completely  exculpated 
him;  and  the  two  bilLs,  whose  incompetency  he  demonstrated 
in  an  able  paper  addressed  to  the  commission  and  parliament, 
were  allowed  to  drop.  He  was  also  one  of  a  parliamentary 
commission  which  prepared  a  report  on  the  regulation  of  the 
judicatores,  afterwards  made  the  basis  of  a  statute  in  1695 
suppkmentaiy  to  that  of  1671,  and  forming  the  foundation  of 
the  jndklal  procedure  In  the  Scottish  courts  lor  many  years. 
On  the  sgth  of  Novemiier  169s  Stair,  w4io  had  heen  for  some 
time  in  faOinK  heelth,  ded  hi  Edinburgh,  and  waa  buried  in  the 
church  of  St  Giles. 

In  169s  there  was  puUbhed  In  London  a  small  volume  with  the 
title  A  Vindication  of  the  Divine  Prrfeclions.  Illustrating  the  &tryof 
Cod  in  them  by  Reason  and  Revelation,  methodieaUy  digttlli  By  a 
PtrsoH  HMewr.  It  was  edited  by  the  two  Nonoonformist 
iBvfaiea,  William  Bates  and  John  Howci  who  had  been  hi  cadk  hi 


Holland  along  with  Stair,  and  is  undoubtedly  his  work.  Perhaps 
it  had  lieen  a  sketch  of  the  "  Inquirv-  Concerninc  Natural  Theology  " 
which  he  had  contemplaH'il  wniii;(.;  in  i6J<i.  It  15  of  no  >°alue  as  a 
thcolopical  work,  (or  Stair  was  nu  more  a  theologiaa  than  he  was  a 
niai)  of  Hcience,  but  it  ia  of  intocat  as  ahowiag  the  urioui  bent  of  Ua 
thuii);hts  and  the  genuine  pi^  of  In*  duracter. 

Stair's  sjrcat  legal  work,  TTte  Institutions  of  the  Law  cf  Srotland 
dfduced  from  its  Originals,  and  co/M/ffi  urith  the  Ciril.  Canon  and 
Ffudtil  l.im-s  and  -.filh  the  Customs  of  Seifhhouring  Satiom,  afTnnl* 
e\ii.iente  (jf  the  ud\ama^;e  hi'  h.nl  i-iij<i\i'il  Ii(ii7i  hi?  philowjphical 
training,  hij*  foreign  travels  and  his  intercourse  with  Continental 
jurist*  as  well  as  bngliah  bwyen.  UnfoRunatdy  for  its  pimiSBini 
fame  and  use,  much  of  the  law  duddated  in  h  has  new  becnessand- 
quatcd  through  the  decay  of  the  feudal  Mft  of  Sooi^di  Isv  and  the 
larK'e  introduction  of  English  law,  cspaosBy  in  the  depeitmsti  of 

conimcrrial  law  ami  eqr.ity. 

The  y/iysio/cjM  w  .i-,  :.u  .:nirably  nOtlccd  l>v  Iku  le,  and  is  istar- 
ciiting  as  iihowin^'  the  n>tivity  of  niind  of  the  exiled  judge,  who 
returned  to  the  i<^udie5  of  his  youth  wiidi  fieih  aeit  when  phydcnl 
science  was  approaching  iu  new  biltlk  Bot  he  Was  BOt  able  to 
emancipate  himself  from  formulae  wMch had Cnuupedtheeducatioa 
of  ht>  K'  lU'raiioM,  and  had  not  cauight  the  light  wUch  Newton 
iptcad  at  this  very  time  by  the  oonmnmicetioii  of  his  Piitieipia  to 
the  Royal  Society  of  Loodoo. 

Stair  was  fortunate  in  his  descendants.  "  The  famil>-  of 
Dalrv'mple."  observes  Sir  Waller  Scott,  "  produced  within  two 
centuries  as  many  men  ot'  talent,  civil  and  military,  of  Uterary, 
political  and  professioaa!  eniinence,  ;is  any  hou.sc  in  Scotland." 
His  five  sons  were  all  remarkable  in  their  professions.  John, 
master  of  Stair  (164S-170;),  who  was  created  isl  earl  of  Stair 
in  170.5,  an  able  lawyer  and  politician,  who  is,  however, 
principally  remembered  for  his  part  in  the  m.-issacrc  of  Glencoe. 
is  dealt  with  above.  Sir  James  Dalrymple  of  Bonbwick, 
created  a  baronet  in  i6q8,  was  one  of  the  priitcipal  clerks  of 
session,  and  a  very  thorough  and  accurate  historical  ants- 
quaiy.  Sir  Hew  Daliympie  of  North  Berwick  (i6s»-iysi) 
succeeded  his  bther  aa  pamAemt,  and  ms  reckoned  one  of 
the  best  lawyers  and  qMakcn  of  his  time;  be,  too,  was  created 
a  banwet  in  t^.  Thomas  Dalrymple  became  physician  to 
Queen  Anne.  Sir  David  Dalrymple  of  Uailes  (d.  1 7  2 1 ) ,  who  was 
created  a  baronet  in  1700,  was  lord  advocate  under  .'Vnnc  aod 
(iciir^t  T  ;  and  his  c^'^ndsffn  Til thtt faimwis  jwdgf  and  WMnrfan^ 
I.orii  Hailes  (q.v.).  — 

Stair's  grandson,  John,  2nd  carl  (167J-1747),  who  rose  to  be 
a  field-marshal,  gained  equjil  credit  in  war  and  diplomacy.  He 
was  ambassador  in  I'aris  (17 1 5-1 7  ro),  and,  besides  seeing  service 
under  Marlborough,  was  commander-in-chief  of  the  British 
forces  on  the  ContiiKnt  in  1742,  showing  great  gallantry  at  the 
battle  of  Dettingcn.  He  had  no  son,  and  in  1707  had  selected 
his  nephew  John  (1720-1789)  as  heir  to  the  title;  but  tbroti^ 
a  decision  of  the  House  of  Lords  ia  174S  he  only  becane 
5th  earl,  after  Us  oousin  James  and  Jamea'k  son  hsd  suc- 
ceeded aa  jfd  and  4th  eaiis.  Joha'e  ami,  the  6th  ead»  died 
without  issue,  and  a  oondn  agaht  succeeded  as  7th  carl,  his  two 
sons  becoming  8th  and  9th  earls.  The  8lh  earl  (1771-1853) 
n.os  a  general  in  the  army,  and  keeper  of  the  great  seal  of 
Scotland.  The  gth  esit's  SOB  ood  gmndsoD  suGceedod  ss  loth 

and  nth  earls. 

For  a  fuller  account  oi  the  life  of  Stair,  sec  J.  Murray  Grahaa. 
Annals  of  the  Viscount  and  First  and  Secortd  liarls  of  Stair  (.1^75); 
A.  J.  C.  Mackay,  Memoir  of  Sir  James  Dalrymple,  First  Viscount 
State  (187.S);    and  Sir  R.  Douglas,  Peerage  of  Scotland,  new  ed., 

by  Sir  J.  B.  Paul. 

STAIR  (O.  Eng.  statger,  step,  from  sligait,  to  climb,  cf.  Ger. 
sleigen;  the  root  is  also  seen  in  "stile"  uid  "stirrup").  In 
ardiitecture,  the  term  (Fr.  tseaiitr)  given  to  a  scries  of  stcpa 
rising  one  above  the  other,  citber  hi  one  straight  ibe  or  with 
returns,  or  round  a  newd,  or  open  wdMiok,  citber  square, 
rectangular,  drcular  or  dlipticaL  A  series  of  continuous  steps 
is  called  a  "  flight."  The  ordinar>'  stairci^.sc  of  two  flights  with 
landing  between  is  known  as  a  "]i;>.ir";  "two  pair  back" 
therefore  would  he  the  room  at  the  back  on  the  second  lloor; 
in  hou.ses  where  the  space  occupied  by  the  staircase  is  very 
limited  there  is  no  lanrling,  but  the  stairs  wind  round  the  COncr 
post  or  newel,  and  are  known  as  "  winders." 

The  stqw  of  a  stair  comistof  "tread" and  "riser,"  the 
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rapwdw  dinniiioitt  of  wUdi  vuy  tcoonUiic  to  tht  impof- 
lance  of  the  staiicaae  and  the  space  whicb  has  been  given  to  it ; 
in  external  flights  or  stairs,  such  as  those  at  Persepolis,  the 
tread  is  50  uiiK-  aini  thf  ri-cr  50  small  in  height  as  to  allow  of  a 
liorse  ascending,  ami  generally  in  garden  terraces  there  is  the 
jame  slight  rise.  For  the  stairs  uf  a  palace  or  municipal  build- 
ing,  14  in.  tread  and  5  La.  riser  would  be  required,  but  as  a 
rule  1 2  in.  tread  and  6  in.  riser  is  adopted.  In  the  stone  staircase 
ia  the  pialacc  at  Cnossus  in  Crete,  the  treads  were  18  in.  and 
the  risers  si  in.  In  ordinary  houses  9  in.  or  10  in.  is  generally 
given  Ik  the  tread,  and  6^  m.  to  7  in.  lor  the  riser.  In  the 
stain  feading  to  lofts,  and  m  yacfata  or  stcamen,  the  ascent  is 
much  steeper,  having  aometiniea  xe  fai.  tiae  and  $  ia.  tnad. 
The  series  of  stairs  provided  to  ascend  from  one  floor  to 
another  when  encloM.d  with  walk  is  known  as  a  staircase  (i^.t.). 
Unenclosed  llighLs  of  steps  placed  in  front  of  a  building  are 
known  by  the  Krench  term  ptrron  (q.v.),  usually  ap|)lied 
to  a  structure  like  the  horseshoe  staircase  of  the  palace  ut 
Fontaincblcau,  the  stairs  of  which  arc  carried  on  a  support 
independent  of  the  main  wall  of  the  palace.  From  this  point 
of  view  the  giHt  icturn  flight  of  ittpi  at  Penepolk  niight  be 
iookod  upon  as  a  ataiicaae,  becuae  on  one  aide  the  steps  ate  all 
embedded  in  the  main  wall  of  the  piatfonn. 

Belooging  to  the  same  type  are  the  great  flights  of  steps 
which  led  to  the  successive  stages  of  the  Ziggurats  or  Assyrian 
stape  towen-;  those  in  front  of  the  Propylaea,  leading  to  the 
Arropolis  at  .\:lieiih,  the  stairs  leading  to  the  Propylaea  {150  ft. 
ir,  u  idth)  at  Haallx-'k;  others  in  ralmyra;  and  generally  all  the 
Roman  temples.  In  medieval  times  should  he  included  the 
great  flints  of  steps  which  stood  in  fmnt  of  the  othedrals  of 
Europe,  some  of  which,  as  those  at  Lc  Puy  in  France,  Stc  (ludulc 
at  Brussels,  the  cathedral  at  Erfurt  in  Germany,  S.  Miniato  at 
Florence  in  Italy,  and  others,  stall  exist,  not  hnving  yet  been 
barfed  by  the  gndaai  rauing  of  tliegroaod-lfevd  In  great  towns; 
also  the  immense  flights  of  steps  in  Rome,  Icadim  up  to  the 
Trinita  del  .Monte  and  the  Capitol,  and  those  found  in  ail  towns 
built  on  hills,  wbas  «o  tidiitectunl  coapoeition  has  guided 

their  plan. 

In  Egyptian  architecture  ini  lined  planes  lm)k  the  place  of 
stairs,  as  in  the  sloping  corridors  of  the  (ircat  Pyramid,  the 
descent  leading  to  the  temple  of  the  Sphinx,  and  the  approaches 
to  the  two  temples  of  Dcir  cl-Bahri.  one  of  them  the  oldest 
temple  found.  Inclined  planes  were  also  provided  in  front  of 
some  of  the  Creek  temjdes,  wiieie  the  steps  of  the  stylobate 
wove  of  gust  lieii^it;  almllsr  oontiinDoes  were  adopted  by  the 
Msboramedans  in  Egypt  to  ascend  the  adnaiet  of  Ibn  TOlan 
and  el  Hakim;  in  the  great  circular  tower  at  Amboise,  and  in 
the  fallen  carapaiiile  of  St  Mark's,  Venice.  (R.  P.  S.) 

STAIRCASE,  the  term  usually  applied  (Fr.  cag,c  d'csttilUr, 
Gcr.  Trepp(i<kaus\  In  the  stairs  leading  to  the  upper  floors 
in  a  buildirig,  including  the  enclosure  walU.  In  the  ordinary 
liouae  a  single  staircase  only  is  provided;  in  larger  ones  a  second 
or  service  staircase;  in  those  of  more  importance.  cs|>ecially 
where  the  principal  reception  rooms  arc  on  the  first  floor,  a 
grand  ataircaae  leading  to  the  latter,  and  other  sofaaidiaiy  ataiis 
or  staircases. 

Architecture. — .\moQg  the  earltest  esamplea  are  tliase  found 

in  Elgypt,  xcncrally  built  in  the  thidtnesa  of  the  walb,  as  in  the 
pvJorus  and  temple?,;  a  remarkable  example  was  found  by  Dr 
.\rthur  Evails  in  Cnossus,  in  (  rele.  njiL--isl iiij;  uf  a  stairta.se  in 
Stone.  6  ft.  wide,  with  return  lli|.'.lils  of  slair.^,  rising  through 
two  floors;  the  stairca.se  in  tin  temple  of  Zeus  at  Olympia 
leading  to  the  galler>',  is  huj  p.Ked  to  have  l>een  in  wood,  but 
in  some  of  the  Greek  temples  have  been  found  stairs  in  stone 
with  return  flights.  In  the  Tabularium  at  Rome  there  is  a  long 
flig(ht  of  67  atepa  lesding  up  ftom  the  Fonun  to  a  ball  at  the 
back,  Init  otherwiiw  there  are  few  ennpiles  tA  snoent  Roman 
staircases,  and  none  of  any  importance  have  been  found  in 
I'ompeii.  Of  medieval  staircases  the  principal  examples  are 
t  fiosc  in  slonc  built  round  a  circular  newel,  to  provide  means 
of  ascent  to  the  various  stages  of  the  church  towers.  One  of 
tbeac,  at  St  GiDcs  in  Provence,  it  covered  with  a  semidrcular 


firing  mmlt,  wUch  h  known  ss  Vis  St  CXSk*;  nne  of  these 
circular  ataircases  are  12  ft.  in  diameter,  others,  like  those  in 
the  campanile  of  Pisa,  are  built  in  the  thickness  of  a  circular 

hall  with  well  hole  in  centre.  In  ihe  i^ih  century  some  of  the 
stone  staircases  leaiLiiix  lu  ihe  n.K.id  loft,  with  ojK-n  tracery  round 
the  edge,  are  ul  great  e[alKjrali<JK  and  Immu;)-,  ;ls  at  St  ^lacluu, 
Rouen.  In  the  i6th  century  in  France,  in  the  cbAteaiu  of  the 
Loire,  are  many  examples,  nuoBg  widch  the  circular  staircases 
at  Blois,  two  of  them  in  square  towen,  the  third  octagonal  in 
plan  and  on  one  side  open  at  intervals  to  the  court,  has  a 
great  dicidar  newel  enriched  with  anbesque  carving,  and  a 
rising  elliptical  bsRcl  vault  with  rihs  and  Imnkcs.  In  the 
chitcau  of  Chamhard  the  great  stairc:ise  in  the  middle,  which 
is  built  round  a  circular  well-hole,  had  two  separate  flights,  one 
over  the  other,  so  tliat,  starting  from  opposiu'  aides  on  the 
ground  ticxjr,  two  per.soiis  could  ascend  without  seeing  one 
another.  At  .\zay  le  Rideau.  Loire,  and  in  the  chiiteau  of 
Si  Cermain-en-Laye,  the  staircases  in  return  flights  are  built 
between  walls,  and  the  same  is  found  in  the  ducal  palace  at 
Venice  and  racist  of  the  palaces  of  Rome.  At  Veiuce,  in  the 
Palazzo  Minelli,  the  staircase  is  in  a  circular  tower  wUh  opeo 
arcades  and  balustrades.  The  moat  famous  stafccase  in  ^oJn 
11  tliat  in  tlte  north  transqit  of  Bulges  Cathedral,  remarkable 
for  the  magnificent  iron-work  of  iu  balustrade;  and  in  F.ngland 
the  staircase  leading  to  the  hall  of  Christ  Church,  Oxford,  with 
a  magnificent  fan  vault,  is  a  fine  t-xample.  In  the  i6ih  and 
17th  centuries  in  Kngland  the  grancl  staircases  of  the  great 
mansions  were  LLsually  in  uiM)d.  the  finest  examples  beiiifr  lim  e 
at  Hatfield,  Knolc,  Audicy  End.  &c.  They  would  seem  also 
to  have  l)cen  regarded  as  part  of  the  great  entrance  halls,  but 
in  France  and  Italy  they  assumed  greater  importance,  being 
always  in  stone  or  marble,  with  colonnades  or  SKadcs  round  the 
staircase  on  the  fiiat  floor.  Of  these  there  were  three  types. 
Hie  fiiat  it  the  sttuigbt  staircase  with  two  or  more  Isndings,  of 
which  examples  existed  in  Paris  in  the  Tuilcrics  and  the  old 
HAtd  de  VUle,  having  been  reprtM!uce<l  in  the  new  H6lel  de 
Ville,  and  the  staircase  in  the  \'aiican.  The  second  is  the 
staircase  with  return  flights  right  and  left,  at  the  top  of  a 
first  flight,  .somehmes  built  in  long  rectangular  halls,  but  un- 
satisfactory owing  to  the  want  of  concentration  and  to  the 
difliculty  of  deciding  whether  to  ttrni  to  the  right  or  left  at  the 
top  of  the  first  flight;  ciamplfs  are  in  the  Herrenchiemsce 
Palace,  Bavaria,  tii»  Bdstto  Resfe  ct  Napks,  the  Madama 
Palace  at  Turin,  and  the  govenunent  offices  hi  London.  In 
the  new  opera  house  In  Ftois,  J.  L.  Gamier  {q.t.)  solved  tlw 
problem  better  by  placing  his  staircase  in  a  square  hall,  which, 
seen  from  the  first  floor  surrounded  with  open  l>alconics,  forms 
one  of  the  tinesi  staircase  halL  known.  The  third  alternative 
is  that  of  the  staircase  in  three  (lights,  built  round  a  square 
well-hole,  of  which  the  staircase  in  Holford  House  is  [the  best 
example.  The  vestibide  staircases  in  Genoa  which  lead  to  a 
raised  ground-storey,  such  as  those  in  the  Palazzo  Durazzo,  or  in 
the  university,  are  extremely  fine  in  effect  and  arc  executed  all  in 
white  marble.  .'Vs  the  vestibules  arc  open  to  the  narrow  streets, 
it  is  possible  that  the  title  of  the  "  marble  palaces  of  Genoa  " 
refers  to  those  marttle  staircase  hafls,  because  the  external  walb 
of  the  palaces  are  either  in  ordinary  stone  or  In  brick  covered 
with  stucco.  (R.  P  S.) 

Cnnslniction. — The  primary  object  of  stairs,  in  boused  uilding. 
is  to  atTord  a  safe  and  easy  communication  between  (ioor.s  nl 
different  levels.  To  make  the  communication  easy  the  "  ri.se  " 
and  width  (or  "  tread  ")  of  the  steps  should  be  regular  and 
suitably  proportioned  to  each  other  with  convenient  landings; 
there  should  be  no  winding  steps,  and  the  rail  which  is  fixed  to 
render  the  USC  of  the  $tairca.sc  safe  should  be  SttOHi^  fixed 
with  its  top  at  a  convenient  height  for  the  h.'rd 

The  fir^t  person  that  attempted  to  fix  the  relation  between  the 
height  and  width  of  a  Step  upon  ooiKct  priaciplas  wa%w«  btteve^ 
Blondel,  in  his  Court  i^ardmielim.  His  fbcnnda  is  appoeaMe  to 
vcr\-  larcr  buildings  but  not  to  Ordinary  dwrilinn.  Asbptirl.  who 
investigate<l  the  subject  at  length  On  Handmiu  end  Staircatts). 
ives  the  following  rules  for  diffcfeitt  proportioas  of  treads  aad 
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W  iilili  i>f  I  read  Height  of  riac 

in  inches.  in  ii«ch«». 

IJ 

III 
II 
iOi 
10 
9i 

9  7 
These  dimensions  give  angles  of  ascent  var)-in)5  f''ofn  ',4*  to  .17'. 
The  ftrojection  of  the  nosings  is  not  reckoned  in  the  wichh  ol  the 
tmuls  and  mu»t  1)C  a(lde<i  10  determine  the  full  width  i)f  the  trcad5. 
It  will  be  sifri  uiHjn  cxaminatiun  that  these  prop<ini<mN  m.i\  lie 
expressed  in  the  lollowing  simple  formula:  23=  twice  the  rise  in 
iiii  ht's  -f  the  tread  in  inches.  An  American  rule  la tO  mttke  tlM  tarn 
*A  the  rise  and  tread  equal  to  17  or  17I  in. 

Tkc  {orms  of  atakcucs  ate  various,  the  rimplert  being  a  straight 
lliriit.  whidi  type  should  only  be  tis«i  to  a  knr  stoiev.  In  towns, 
miorc  space  cannot  he  ,ilIow<v1  (or  convenient  (orms.  incy  arc  often 
fllBde  <in^;ular,  (-ireuUir  nr  tlHptiial,  with  wiiidiiin  Mips,  or  are 
OOnstructcd  o(  comfxwitc  form  partly  straight  and  mrti)'  circular, 
la  large  buildings,  where  convenience  and  beauty  are  the  chief  objects 
of  attention,  winding  steps  are  M-ldom  introduced  when  It  is  possible 
to  avoid  thtm.  Well-designed  stairs  should  be  pLitim  I  i>  Mmply 
as  possible  to  alianl  easy  and  convenient  access  to  th.'  hii;ln  r  level. 
The  stiiircaiie  must  be  placed  in  a  position  easy  of  apjinjaih,  and 
lonMiiient  for  both  the  lowrr  .iml  upix  r  .i|).in minis.  It  nui^t  I'l 
well  ventilated  and  lighted — the  absent  c  ol  MiftiLicnt  light  in.iy 
prove  the  cause  of  senous  accidents.  At  no  part  should  the  head 
room  (that  i«.  the  height  between  the  level  of  a  tnad  and  that 
portiaB  of  the  structure  immediately  above  h)  be  less  than  7  ft. 
Stralgfit  ffights  ■bonld  be  composed  of  not  lew  than  four  and  n<A 

more  than  twelve  steps.  1(  it  i>  desired  to  continue  more  than  thi- 
iiimiU-r  i>f  sli  ps  ill  ii  str.ii|.;hl  litif,  .1  [.ituiin^  ctiu.il  iii  li-iii;T!i  .ii  le.ist 
to  the  width  of  the  stairs  shoidd  Ik:  pnividec!  In'tore  starting  up  the 
next  flight.  Winders  should  be  avoided  if  possible,  but  shouM  they 
be  found  necessary  it  is  advisable  to  put  them  at  the  bottom  of  a 
AiKht  rather  thaa  at  the  top.  the  veaioa  bciaf  thet  ahouM  they 
Ik'  the  cause  of  an  aoddeBt  the  unfofttmate  iiMBvhfaial  wUI  not  have 

far  to  fall, 

liisidcs  the  straight  flight  of  .••tairs.  stairs  may  be  designed  in 
almust  nundierkw  difTerent  ways  to  suit  the  ptwition  which  they  are 
to  occupy  or  with  a  view  to  architectural  effect,  but  whatever 
poaitiaa  or  form  thc>-  arc  made  to  take  their  chief  pun>ose  of  provid- 
ing oomenient  md  easy  acceiis  to  a  higher  level  nm  t  (»  stcadllv 
mind.  Some  ol  the  most  orainar>'  (otms  in,m  which 
of  a  more  ambitioua  duractcr  arc  elaborated  are  the 
itg-ktg^  or  nnifi  st.tir.  optm  wtml  ttair,  f^$mtlnctl  tiub,  eimihr 
tltairit  (st-e  fin.  ■!• 


Straight 


VtB.  I.  (A  in.  to  foot.) 


The  meael  or  dct-lrutd  stair  is  so  termed  from  its  suppoMti 
resemblance  to  a  dog's  mnd  leg.  In  this  form  the  staireas*-  is  dividiil 
in  width  into  two  equal  parts  and  the  miUT  strinR  nf  the  upi«-r 
return  of  the  stairs  rises  in  a  vcrtieal  plaiu  i:v. im  iliati  ly  above  that 
o(  the  lower  flight.  There  is  ibireforc  no  well-hole  in  thi»  (orni  ot 
oonstruction  (see  fig.  4,  jilan  and  section). 

Open  nrarl  stairs,  as  in  the  pre\ious  example,  have  newels  plain  1 
at  ine  anRles.  but  are  so  arranged  as  to  enclose  a  well.  This  is  more 
convenient  (or  the  distribution  ol  light  than  the  doK-legKcd  »tair>, 
•medally  when  the  lightiiig  is  effected  by  mean*  of  a  lantern  tky- 
Hi^  pboed  at  the  top  of  thie 


Geomelrual  sluirs  usually  enclose  a  well,  which  may  vary  very 
mui  h  in  .siu'  and  »hai>i.-  from  merely  a  narrow  blit  between  the  dij^ts 
to  a  square  opening  admitting  of  ample  ventilattOO  and  lighUag. 
This  (orm  has  continuous  strings  and  handrail,  and  may  be  rectangu- 
lar, circular  or  elliptical  in  plan,  although  it  is  especially  adapted  for 
the  iur\ed  forms  and  most  satisfactory  when  so  treated.  Such 
stairs  arc  more  difiicult  to  construct  than  the  newel  slair»  already 
mentioned  and  lack  their  strength,  .is  in  ihe  aljseme  of  the  -.tron^ 
(ranted  newel  posts  the  handrail  deuends  for  support  entirely  uptjn 
the  balutters,  which  must  therefore  be  very  securely  fastened  to  ttac 
treads.  When  wood  balusters  for  the  moat  part  are  used  bars  of 
iron  arc  often  introduced  at  imer\al>  to  afford  additional  stiffneaa. 
(  ifi  !iAir  ^iiimelruul  stairs  are  built  on  a  circular  plan  around  a  well, 
tach  step  is  necessarily  a  u  tndrr  radiating  from  the  outfr  s/nnj  to 
the  Mnli  Jtrint.  If  in  wom!  ihey  mu.st  be  ver>'  carelnllv  ir.mud. 
especially  if  the  well-hoic  i.s  .small,  owiiw  to  the  difficult)-  of  muo- 
ducing  proper  carrlagei)  for  support,  and  the  number  of  pieces  ol  wkich 
the  »orlc  must  be  built  up  on  account  trf  its  curvature.  This  t)^* 
of  stairs  is  more  suitable  for  building;  in  siune.  and  in  this  c.'is<-  supj»jrt 
is  obtained  l)\  iiiiuiing  the  end  of  tin  siine  step  well  into  the  wall 
and  supixrrtiiig  each  step  upon  the  one  bdow.  The  balusters  and 
handrail  also,  in  the  caw  of  stone,  are  much  more  hrmly  fixed  b\  the 
former,  which  are  uatially  of  iron,  being  let  into  inunices  in  the  tread 
or  end  of  the  step  and  run  in  with  molten  lead  and  caulked  to  secure 
a  firm  fixing. 

St)Jid  nrtifl  or  spiral  stairs  are  circular  or  pol\  Kon.il  on  plan  and 
buili  aruund  a  ceiiiral  |)illar  or  newel,  which  uui\  lie  wjuare,  l>o1>  - 
):omil  or  circular  in  section.  This  also  is  a  form  of  stair-building 
espedally  suitable  for  erection  in  stone,  the  central  newel  heinc 
formed  on  the  step  itself,  and  the  other  end  well  pinned  into 
the  masr  iirv  .,t  ihe  wall.  Each  succeeding  step  should  be  dowcllcd 
nt  I  he  n<  '.V  t'  i  ■ '  >  I  he  one  below  and  should  lap  for  a  matter  of  two  or 
thu-e  inthea  at  least  fur  its  entire  length  over  the  one  U  lnw  aiiH  in 
xh'.-  way  obtain  extra  Miii;M>rt. 

The  newel  stair  wa.s  at  its  Ix-st  in  Klizabcthan  and  bter  Renais- 
sance timee.  The  older  form  of  staircase  with  circular  newel  and 
nanow  winding  steps  was  found  ill  adapted  to  the  altered  conditions 
when  convenience  and  elegance  were  becoming  more  sought  after. 
The  designers  of  thi«  perirMl  found  in  the  open  newel  stair  a  constrtic- 
tion  ca|v\b!r-  nf  t<einv:  developed  into  a  dicnified  and  beautiful 
feature  n'"  .Imiustn-  an_ hitccturc,  and  they  lenamly  limusht  out 
its  iMMsibiUiies  in  a  remarkable  manner.  Thi.s  is  evideni'ed  by  ibe 
many  fine  examples,  handed  down  to  u*  by  the  architecta  01  the 
Tudor  period,  to  be  found  in  the  great  mansions  which  «late  back  to 
the  time  of  the  oatiy  Reaauaeniia.  Steps  were  arranged  in  broad 
short  flights  with  wMe  trcads  and  easy  rise.  Landings  were  freely 
UM-d.  anil  in  many  eas<'s  were  large  enough  to  he  used  as  galleries 
for  the  display  of  pii-tiirt  ■  1:  r  work  was  generally  solidly  executed 
in  oak.  and  carved  aiul  moulded  decoration  was  lavished  U{x>n 
every  detail.  The  newels,  raueh  enriched,  were  frec^uently  carried 
up  to  the  ceiling  and  (ormcd  a  portion  of  the  arcadtng  which  was 
often  a  prominent  featuK  avDind  the  tnetl.  In  the  period  oi  the 
later  Renaissance  the  newd  fwincipie  of  construction  was  still 
retained  and  the  main  features  were  the  same,  but  they  were  |ilannt  <l 
with  lori^;er  llit;hts  and  the  manner  of  det  nratitm  i>.irti>:ik  nf  a  more 
severely  classic  nature.  One  of  the  first  examples  is  that  of  the 
Chftteau  de  Bloia,  and  of  modem  treatment  that  of  the  Grand  Opera 
House.  Paris.  In  the  period  of  the  Ocorgian  eta  the  ieomctrical 
staircase  wan  much  favoured  and  very  generally  used  in  deattatic 
buildings,  .Although  more  diflirult  to  build  it  must  be  adfldttcd 
that  this  type  of  stair  is  not  so  satisfactor>-  in  a  number  of  wra>'a  as 
the  newel  iunn.  With  its  continuous  curving  strings  and  handrail 
it  has  u  certain  ek^gance  of  its  own,  but  in  principle  oicoiMtrttciion  it 
is  not  so  cood,  nar  can  k  camntta  with  the  open  newri  Mir  ia 
reK.iril  to  the  ease  with  which  me  latter  lendi  Ibelf  to  adicnies  of 
artistic  decoration.  As  before  remarked,  however,  it  is  well  adapted 
for  stairs  circular  and  elliptical  in  plan. 

Esperienoe  has  proved  concrete  to  have  fire-resistinK  properties 
ol  the  moit  effective  clnuacter,  and  it  does  not  imsscss  t  he  propensi- 

'!!5l2S!?''"ir*=  c<wsc/»«# 

the  actiOB  of  suinT^ 
heat  that  bdoag 
to  stone.  Steel  or  iron 
is  often  employed  as  an 
additional  support  for 
stone  and  concrete  staira. 
la  the  caw  cf  ctmciete 
woiIe  Inn  nui  are  fre- 
quenilv  embedded  in  the 
stops  (or  their  full  lenirth. 
and  are  in  this  way  hidden 
from  sight  while  at  the 
same  time  serving  the  pur- 
potes  el  enpiNCt.  When 


01 


Fig,  a. 


ipiNCt. 

a  oien  cmaie  an 
ii  deriied  thaa  ie 
by  the  asa  of  plebcancnte 
the  Mepe  may  be  encased  in  other  material  to  seeviea  riclier  effect. 
IMarUea.  tHes  and  mnak  ate  the  priadpal  materiala  used  tor  tUa 
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ptirpow.    Stairs  of  fine  concrete  to  which  is  given  the  name  of 
artificial  stone  "  ha\c  largely  »ut>erscdcd  those  constructed  of 

enuine  »tone.    It  t.s  '.<  r>  strong  and  ckiptiiilo  of  fieing  further  forti- 
d  by  the  introduction  of  ttte^  core  bars  without  detriment  to 
ila  it  it  coniiMent  ia  quality  aod  ipecial  shape* 

■le  icaofly  moulded;  it  ia  very  haid-wcaiiiv,  opceially  when  the 
MRgate  consists  of  a  hard  nature  such  aa  giaaite  chipping*. 
Tbt  atairs  are  built  by  pinninK  each  step  in  the  wall  cither  at  one 
or  at  both  end^  la  the  first  case  they  are  termed  cantilever  ur 
aad  it  it  advisable  to  UNe  sti-^l  reinforcement  and  pin 
the  end  of  the  step  at  least  q  in. 
into  the  wall.  When  fixed  at 
both  ends  the  pinning  need  not 
be  GO  deep,  and  unlesn  the  sLiin 
are  very  wide  the  steel  core  may 
be  omitted.  The  step*  are  eitln-r 
rectangular  or  spandrel-shapr<i 
in  section  (figs.  2  and  3);  the 
former  are  stronger  and  easirr 
to  fix  than  the  latter,  which, 
liowcver.  gim  •  belter  appeal^ 
aace  and  can  be  iaiilMd  with  « 
liiaia  aouMMli  soffitt.  Iron  halu»- 
tna  aiC  lenerally  used  for  stone 
and  concrete  i<lal^•a^<■^l,  and  are 
■crminations  which  .irr  let  into  dovei.iilixl  mortices 
the  top  _or  side  of  the  stair  tread  and^  hetdfajrt  by 
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feias  a  special  branch  of 


fitted  w.ih 

formed  in 

molten 
sand. 

The  conatmctiga  of  ipoed  

tlw  joinery  ctaft,  and  manv  iMwb  have  been  written  on  the  subicct. 
^A-M—^y^  Numeroua  BKtnods  of  setting  out  the  handrails  nave 
***?JJ~ybccn  put  forward  by  different  authors,  among  them 
"mUT  l^inR  the  tangent  system,  which  gives  excellent  results 
"*  at  [x-rhaps  the  sni.-illi-M  rn-.!  i-nmiuiihlc  with  good  work. 
It  is  noteworthy  that  th<-  common  practice  in  England  with  regard 
to  wood  stain  ia  to  frame  and  form  tne  finished  work  in  the  workshop 
and  fix  it  badOy  tn  the  position  it  has  to  occupy.  In  America, 
capecially  in  the  eastern  .iiaiiK,  the  finished  staircase  ii*  built  up 
piece  by  piece  upon  a  rough  framework  which  has  been  used  by  the 
workmen  during  the  crii  ti<jn  of  the  caicaae  of  the  building.  In 
many  instancc^^  the  strini^s  consist  of  caaing*  and  paadHaga  aai1e<l 
up«>n  the  nnigh  skrl<-ii)i>  wnrk. 

Stairs  are  built  in  ni.in\  kind-,  u/  lu.iterl.ilH,  Mich  .ift  wood,  stone, 
concrete,  iron  and  brick.  Often  two  or  more  kinds  of  materials 
are  need  in  the  aane  ataircaae,  at  wImb  contlructiont  of  concrete 
0f  ttone  ate  itBinforcc^)  with  iroti  or  ateeL  ft  ia  common  alao  to 
fit  ton  tlaiicaae  handrail*,  balusters  and  ncwvis  of  a  different  nature 
from  the  ateps  themiselves.  The  spandrel  or  triangutar-shapcd 
«p.ii  <>  Ix-twren  .1  flij;hi  nf  ^t.l!^s  and  the  floor  is  frequently  encknK'd 
uiih  M.  I.  Ml-iuinelleit  frair.iiit;  .iml  l"itt<<l  with  a  doOT  ao  that  it  may 
Ik*  made  u-<p  <if  for  cii|ilKi.iri|  atinnirnrMlatiiin. 

There  are  a  numlxT  of  technical  ti  rni^  <  unnectcd  with  stain  aws 
whk'h  require  some  explanation  to  enable  the  drawings  to  be  easily 
understood: — 

Slaiteast. — ^This  comprises  the  whole  of  tlie  atair  conatiuction 
and  is  the  name  given  to  the  space  or  encloaure  which  contains 

the  Mairs. 

HVi'j'-A<Vr,  the  open  spiice  eiK-lo«d  by  the  stairs. 

/■7ij;n/.  J  1  ontinuuuii  series  of  steps  lietwecn  two  land!ng». 

Liindtng,  a  platform  forming  a  kind  of  halting-place  between 
two  flights  of  stairsw  A  quarter-spare  landing  forms  a  sp.tre,  usually 
a  rectangle,  equal  in  width  and  length  to  the  breadth  of  the  two 
fii|{hts  which  it  tepa rates.  A  half-sptue  lattding  extends  the  total 
width  of  the  sta&case. 

Ftier. — Fliers  are  steps  that  have  the  nosings  of  the  tre.ids  )>>ir.ill<  I 
one  to  aiMther. 

K'i"n<f;r.— This  it  an  angiilar-sliapetl  <<tn>.  A  winder  liltcMl  into 
A  wall  angle  is  nften  termed  a  kite  wtiuier,  from  thi'  l.n  t  th.it  it 
rcsctubles  a  kite.  In  planiiiitg  stairs  the  width  of  the  winder  tread 
at  a  diatanoe  of  iS  «r  30  in.  from  the  handrail  ahould  equal  the 
nrtMiof  a  liter. 

Curtail  Step. — This  may  be  either  a  Hior  or  a  winder.  One  or  both 
ends  of  the  step  are  projected  to  form  a  base  for  the  newel  and  are 
shap<  d  111  a  hi  Hill  whu  h  often  follows  the  line  of  thecurvc  tenninat- 
ing  ti-r  li:,iii!r.iil.    h  i>  ii-uully  the  step  or  atepa  at  the  baae  of  a 


stain  .ise  that  are  formcil  in  this  wav. 

Bull-nosed  step,  one  having  a  blunt 
shajK-d  to  a  quarter  or  half  circle. 

I  bni 


It 


he 


DancinzStair$. — The  iniroduciion  of  winden  ia  geometrical 
Etaiirasea  Drings  about  awkward  complications  in  the  curve  of  the 
hartdrail  and  strings,  for  the  width  of  the  winding  steps  at  the  hand- 
rail bein^  much  less  than  that  of  the  fliers,  while  at  the  same  time 
the  rise  is  ncrc»*irily  t-ipial.  causes  an  unsightly  knee  in  the  handrail 
and  in  the  strinjjs.  To  <ih\iate  this  the  whole  of  the  steps  are  ni.nie 
to  dance,  that  is,  tin  y  are  all  shaixfj  as  winders  in  order  to  divide 
the  going  equally  between  them  and  thus  obtain  a  regular  dope 
for  the  strings  and  handrail.  Often  the  first  and  laat  three  or  four 
alcpa  of  a  fiigat  are  n»de  ordinary  fliert.  laajtolyamialtirriUptical 
atancaae  the  whole  of  the  flight  la  conatructaa  ia  thit  way  ao  aa  to 


obtain  a  regular  sweep  up  from  the  bottom  to  the  top  itep.  Each 
step  may  be  dividetl  into  several  different  parts  su(  h  .is  the  tread, 
the  rijff  ami  (he  nojin/;.  1  he  tread  is  the  horizontal  uppir  surface 
of  the  step  which  supports  the  foot  when  ascending  ur  descending 
the  stairs.  The  riaer  1*  the  upright  member  of  a  atep  which  Mpnoita 
the  tread.  It  fill*  in  the  vertical  apnea  between  tiw  noting  01  one 
tread  ai>d  the  back  edge  of  the  one  below.  The  edge  of  the  tread 
usually  projcscts  some  little  distance  beyond  the  face  of  the  riser 
and  is  forme«1  into  a  rounded  or  moulded  nosing.  Stone  stairs  and 
thiisi  1)1  concrete  usually  have  each  step  formed  separately  in  a 
solid  piece  of  stone  of  square  or  triangular  section,  and  these  are 
fixed  m  position  by  being  pinned  into  the  wall  at  one  or  both  enda 
with  each  step  resting  upon  the  back  edge  of  the  one  below.  Stairs 
of  costly  marble  are  frequently  built  up  in  a  manner  somewhat 
similar  to  that  adopted  for  wo<kI  construction. 

Rife,  the  verticil  distance  U-tween  the  surface  of  one  tread  and 
that  of  the  next. 

Gtnng,  the  horizontal  measurement  iK-tween  two  adjacent  risers. 
In  .\nierica  this  is  terme<l  the  run. 

Nevxlt,  strong  posts  occurring  at  intervals  in  a  newel  staitcaae. 
Tliey  are  placed  at  the  enda  of  fiighta  when  jmction  it  1 
hndings,  at  turnings,  and  at  the  ton  and  IxittMt  pf  tba  t.  . 
They  should  be  strongly  framed  in  toe  stair  conatractiMi,  aad  Iwve 
the  string  aixl  handrail  housed  into  them.  Newda  ate  aonetimea 
of  iron,  and  in  large  stone  »laina««-s  of  stone.  They  are  sometime* 
of  elaljorate  form  and  often  desi^ni'd  as  a  [x-desla!  i  arrv  ing  a  lamp 
or  statuette,  or  they  may  Ix?  c.irTii  rl  up  to  form  part  of  s<ime  orna- 
ment.1l  framing  around  the  st.iirra-e.  In  .\iiurl<a  the  nruel  is  the 
inain  post  where  the  stairs  begin,  and  the  remainder  of  the  posts 
uaed  in  the  framiog  are  termed  on/^  posit. 

HandraB. — ^This  is  a  rail  commonly  of  hard  wood  which  runs  up 
at  the  same  slope  as  the  stairs  at  a  height  above  the  noaing  line  of 
about  2  ft.  8  in.  (that  is  3  ft.  minu*  halfa  rjae)  to  the  upper  surface 
of  the  mil.    On  the  level,  such  as  on  landings,  it  is  usually  fixed 

ft.  above  the  surface.  These  arc  the  heights  at  which  a  handrail 
IS  found  to  give  most  assistance  to  persons  going  up  or  down  stairs. 
Handrails  are  made  in  other  materials  such  as  iron  and  bronze. 
A  handrail  is  generally  upheld  by  halutUrt,  which  are  vcnu:al  ban 
or  posts  filling  in  the  space  between  titt  Iwadrail  and  the  string  at 
the  treads.  They  are  made  in  many  ibapet  and  in  many  different 
materials  such  as  wood,  iron,  bronre,  xlone  and  marble.  Sometimes 
in  the  place  of  balusters  the  space  usually  occupied  by  them  is  filled 
in  with  scrollwork  ofVroiight  or  east  iron  or  bronze,  or  with  panels 
of  wood  perforated,  perhaps,  and  richK  i  ar\  r<l. 

Core-rail. — An  iron  band  is  frequeiuK  used  in  geometrical  stairs 
to  give  extra  strength  and  atiffntau  to  t  he  h.indrau.  It  is  generally 
about  k  in.  thick,  being  acrewnd  into  a  groove  fanned  in  the  undci^ 
Mt  ti  ibtt  haadmi.  It  it  capecially  aeceaauy  Cor  the  ciuvad 
partiona  of  the  handrail,  wlwre  the  grain  of  the  wood  it  often  cut 
across. 

Strmi;.  Strint;s  .irc  the  members  that  carr>  the  treads  and  risers 
which  in  w.hwI  stairs  are  housed  into  them  or  else  fitted  into  notches 
1  iir  ill  I  hr  strinK->  to  iiM  ive  ihi  in.  In  the  former  c.ix' the  sup|M)rtin^ 
member  is  termed  a  close  string,  but  if  notched  out  for  the  steps  It 
i*  known  aa  a  c«<  4<rt«g  (aee  duailt,  fig.  a).  A  cut  and  mUnd  tlHmM 
is  similar  to  this  last,  but  haa  the  votKal  cut  of  etch  notch  aplaycd 
and  the  riser  is  mitred  tn  it  so  as  not  to  ahow  the  joint.  Strings  an 
cither  wall  strings  or  outer  strings;  the  former  are  fixed  ai^ainst  the 
wall,  the  latter  run  up  from  newel  to  netirel  or  in  geometrical  stairs 
r.iaip  anil  curve  according  to  the  nosing  line.  Hou%h  strings  or 
rough  carruiges  are  placed  between  the  inner  and  outer  'strings  to 
afford  additional  support  to  the  treads  and  ri.sers,  and  rough  braekels 
about  I  in.  thurk  are  fitted  into  the  steps  and  spiked  to  the 
carriageii. 

Ramp. — This  is  a  concave  curve  formed  in  one  plane  when 
changing  the  dirn  tion  of  the  handrail  or  string.  In  America  it  is 
known  as  an  easing. 

Knc<-.~  I'his  is  a  convex  curve  in  one  direction.  When  uacd  in 
conjunction  with  a  nunpitfomtaanais-wci.  wliich  itacoarirination 
uf  ramp  and  knee. 

Wnalk.— Tbia  ia  a  curve  formed  both  horizontalK  and  vertically 
ia  die  haadnll  or  ttrfag.  It  k  often  neceiaan,  in  geometrical  ataira 
where  a  cbatq^  of  directioa  taiiet  place. 

Although  more  in  the  nature  of  a  mechankral  lift  or  elevator  than 
a  stair,  titoving  stairways  may  wrh.ips  flml  a  jilace  in  this  ariicle 
owing  to  their  resciulil.irice  an.i  t'l  the  fait  tkil  their  „ 
abject  is  to  convey  the  p.i->-j  ii,;i  r  ijiiii  kls  anil  easily  MovlBg 
to  a  higher  level  without  the  ncc(-,sir\  i  |  .i  ie<lioiis  '"^  "'*• 
climb  up  stairs,  or  uf  a  wait  such  as  is  often  entailed  with  a 
venical  lift.  The  contrivance  consists  of  an  endlesa  inclined 
platform  formed  of  Knka  bolted  together,  which  alkiw  it  to  iravd 
round  wheels  fixed  at  the  top  and  bottom  of  the  stairway  and  hidden 
within  its  framing.  This  is  kept  in  continual  motion  by  mechanical 
means,  usually  by  an  clecfric  motor,  which  causes  it  to  travel  at 
the  rate  of  alxnit  too  ft.  a  minute.  The  handrail  also  moves  at 
the  same  rate,  so  that  a  passenger  merely  stejis  on  to  the  lower  portion 
of  the  stair,  places  his  hand  upon  the  handrail,  and  is  carried  swiftly 
and  safely  up  to  the  next  floor,  where  he  is  deposited  without  any 
efloft  on  hit  imti  The  proccaa  of  ttenptng  on  aad  gettiDS  otf  tbc 
atairway  it  amtangly  tinqile  and  without  any  denmit  of  1 
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to  the  poMenger.  For  high  buildings,  underground  railways  and 
r  positions,  a  spiral  form  is  used  which  winds  round  in  a  circular 
to  the  highest  level  and  retuma  in  the  opposite  direction  ill 
■  Hinibr  manner,  talcing  up  and  setting  down  pMengera  as  it 
revolve*.  Althoui^h  this  type  of  elevator  is  probably  not  so  rapid 
as  the  vertical  lift  working  in  a  straight  line  to  the  point  it  is  desired 
to  fwwhf  if  great  advaatago  ia  that  it  data  away  with  the  waitiag 
vUcb  oitw  CMMO  w  iMi^  ajmofyaim  with  onUnuy  Urt>« 


m 
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mm 
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Plan 
U  in.  to  (oat.) 


FlO.  4. 


<i  in.  to  foot.) 


The  by-laws  of  the  London  Count\'  Council  contain  many  stipula- 
I  r^ulaling  the  cuiist ruction  of  ^tairca»l.'^,  and  ihcx;  are  summar. 
iied  below.  In  ever)*  public  or  other  building  of  more  than 
l2S,o<K)  cub.  ft.  conrtrwcted  to  be  used  as  a  dwelling  for 
•eparate  families  the  floors  of  lobbies,  corriitnrs,  |U!is>agcs,  tandmgs. 
and  also  the  fliiihls  of  stairs,  shall  t>c  of  firc-ri-si>^tinn  materials.  The 
principal  ^i.iin-.isi:  of  cvcrT,-  dwellins-house  sh.ill  l)c  vcntiUtpd  bv 
means  .if  a  window  or  <k\  li',;hl  o[>cnint{  directly  into  the  external  .lir. 
In  buildinj;?.  ix cujumI  in  «'p.irato  [cnctr.i  nts  by  more  than  twolamilics 
the  common  staircase  shall  lie  \ cnti!.i;c<l  uiKin  each  storey  above 
the  ground  ftorey  by  windows  or  skylights,  or  othcrwi^-  adequatel>' 
— Smueum  im  clnadifPi.aiai!iMa»  public  h.^iis,  lecture 


enhibition  ronaw  ami  buiMii^  for  nmilar  purposes  arc 
mUcct  to  the  following  conditions:  Stairs  shall  be  suppoftod  aad 
oacaMed  by  brick  w.ilk  at  least  9  in.  thick.    The  treads  of  codl 

flight  sh.ill  lie  of  uniform  width,  and  stairs,  rorridors  or  p.iMa{Ces 
sh.ill  In-  )  It  '1  "iil<  unless  the  building  i^  for  the  aei  ommodation 
of  li!>.s  than  two  huiulrcil  [jcrsons.  when  it  may  In;  3  ft.  U  in.  wide. 
If  for  more  than  four  hundred  persons  the  width  must  increase 
by  6  in.  for  ejch  additional  hundred  perwins  up  to  a  maximum 
01 0  ft.  Staircases  6  ft.  wide  and  upwards  shall  l>c  (ii\-idccl  by  a  hand- 
flil.  Two  stairca.ses  may  he  substituted  for  <inc  large  one.  each  to 
be  two-thirds  the  width  required  for  the  single  stair,  but  not  less 
than  3  ft.  6  in.  AerommofUtioii  mxm  ilifferent  lewis  must  be  pro- 
vided with  sejaratc  stairs  leading  direi  llv  to  the  street  or  o|>en 


Exit  do<jr»  must  open  o-,ii».<rils 


dated  1893  the  same  widths  hoM 
incraastd  to  f  ft.  6  in. 
ahall  have  solid  aouaie  1 
with  tT(';id:<  of  unimw  width 


Every  sr  1 
KCtinn  SI.  I 


I  luliT  the  the.itre  r<■^ul^lt inns 
'ifl.  iuit  the  miniirium  width  is 
I  -'  lor  the  use  of  the  audience 
!>(  a  Improved  stone  or  concrete 
than  II  in.  triide  or  rise  greater 
aitd  tiie  ll^lhts  must  have  not 


,  6  in-    W  indefa  aw  prohiiii 

 I  than  Iwelve  «teiv<  nor  li--s  than  three  stei»  each.    lioth  ends 

of  each  step  -sh.ill  t.e  iiinnid  into  the  wall.  The  several  lli>:hts  «hall 
be  ailpporteil  and  enc|o.*-<l  on  all  sides  l>y  brirk  w.ilU  nor  less  than 
9  in.  thick  carried  down  to  thr  level  of  the  ffioisn.;^  No-  niMre  than 
two  flights  of  twelve  steps  each  shall  be  comitructed  without  a  turn. 
Landings  to  be  6  in.  thick,  aquare  on  pl«i  and  anpiMncd  under  tlw 
oriddle  by  9  in.  brick  aithes.  A  ooAtfaMMMW  lundmil  rappottcd 
on  strong  metal  bracket*  to  be  fixed  oit  both  sides  of  steps  and  buid- 


iniiis.  and  if  fx.issil  li-  1  ha-"-*!  into  the  wall  to  avoid  projection.  The 
rouf  over  the  staircaM:  shall  be  of  hre-re»isting  niateriaU.  Separate 
exits  ai«  re«|uiKd  f or  difamit  fMfU  of  tin  tiMMra  or  hali< 

The  Factory  and  Worfcahop  Act  1901  rrwfiifw  MNUtw^  

conditions,  bin  in  this  case  the  staircases  communieate  with 
floor  and  the  roof.    The  minimum  width  of  tiead  sinll  I)*  to  ilL 
and  the  maximum  rise  74  in.    Ste]>s  of  spandrel  section  may  be 
Med  having  a  thicknt'..s  nl  3  in.  at  thi>  sm-dlest  ^wn  for  staircasc-s 
3  ft.  h  in.  wide,  and  not  Ic&s  than  4)  in.  thick  for 
staircases  4  ft.  6  in.  wide.    External  fire  escape  stairs 
must  be  constructed  with  dead  bcarinf^s  and  without 
cantilever  work.    ITiey  must  comply  with  thercqiufo- 
ments  for  enclosed  staircases  as  regards  width,  goitig, 
width  of  treads,  height  of  risers,  doors,  handrails.  &<■. 
They  must  deliver  at  the  ground-level  into  a  puiilu 
W.1V  or  some  liir^e  »|iace.    \\  here  in  general  use  the 
treads  must  be  of  non-slip]."*  r;,-  lu.iterial  asdislia 
from  perforated  iron  or  chequered  iron  plates. 

The  second  adwdiile  of  tlw  London  Buikfing  Act 
1894  sets  forth  the  maMflals  that  ara  deemed  fii«-iesiit> 
ing  under  the  act,  and  specific  in  the  case  of  stnifcaiea 
"  oak  or  teak  or  other  hard  timbcar  with  traada  and 
risers  not  less  than  2  in.  thick." 

The  law  rcgulatini;  the  coiutruction  of  l>uildin,;s  in 
the  city  of  New  \'t>rk  provides  that  "stairways  ser\ing 
for  the  exit  of  fifty  people  must,  if  straight,  be  at 
lea»t  4  ft.  wide  lietween  railings  or  between  walls,  and 
if  curved  or  winding  5  (t.  wide,  and  (or  every  additional 
fifty  people  to  be  accommodated  6  in.  must  be  added 
to  their  width.  In  no  case  shall  the  risers  of  any  stairs 
exceed  7)  in.  in  height,  nor  shall  the  treads  cxdust\ico( 
nosings  be  less  than  io|  in.  wide  in  straight  stain.  la 
circular  or  winding  stairs  the  width  of  the  tread  Mttho 
narrowest  end  shjiU  not  l»e  le*»  than  7  in." 

AtJTHOKiTiBs. — The  principal  works  of  reference  on 
this  subject  are  J.  Riddell,  Carpenur,  JoUm,  Soit' 
buOdtr  ami  Hondratirr;  W.  H.  Wood,  Stair  BuiUiui 
and  ilamdrailing;  J.  H.  MoiKkton,  Stair  Buiidint  in 
iit  Variuu  Forms;  J.  Newland,  Carpenter  and  Joinrr't 
Amttamt;  G.  L.  Sutcliffe,  Modtm  Cartenttr,  Jmner 
and  Cabinetmaker;  W.  Mowat,  Uandrailing  and  .Statr 
fluiliiing;  \V.  K.  Purchase.  Prattical  Masonry;  F.  E. 
Kidder,  Building  Conjiruclion  and  Superinlendenct, 
pt.ii,  (J.  Bt.) 

STALACTITES  (Gr.  crraXoATot,  from  araKiiaatir, 
to  drip),  pendent  niasics  formed  where  water  con- 
taining mineral  solutions  drop^i  vety  ilowly  from 
an  devadon.  Tliey  arc  seen,  for  enmple,  benealk 
liridgcs»  atdui  and  old  boildincs  as  water  per- 
colating tlmni^  tbe  JolaUol  the  maMiuy  baa  dinolved  vciy 
small  quantitka  of  tlw  Hme  pceient  in  tin  cnaniit  and  oMitat 
between  the  stones.  On  ezpostire  to  tbe  air  part  of  tlie  water 
evaporates  and  the  solution  of  carbonate  of  lin;e  bei  onus 
su[)er.saturaled ;  a  deposit  of  this  substance  c:i.sUt:>  aiui  as  the 
drop  continues  to  fall  Irofi  '.he  s.niie  spot  a  small  column  of 
white  cilcitc  very  slowly  grows  downwards  in  a  vertical  direc- 
tion from  the  roof  of  the  arch.  In  a  very  similar  manner 
stalactites  of  ice  are  produced  in  frosty  weather  as  the  water 
dropping  from  eaves  of  buildings,  beams,  branches  of  trees, 
fee,  weiy  gradually  freeaes.  Other  minerals  than  ice  and 
caldte  often  occur  in  atalactitic  growths.  Tfaus  we  find  in 
mines  and  in  the  cavities  of  mineral  veins  stalactites  of  limoiilte, 
fluorspar,  opal,  chalcedony  and  gibbstte.  These  stalactites 
are  never  of  great  size,  usually  not  more  than  i  or  %  in.  in 
length,  and  probably  the  method  of  origin  is  exactly  the  same 

as  that  of  tfas  larger  and  nwie  commoo  stalactites  of  ice  and  of 

calcite. 

The  conations  essential  to  the  perfect  development  of  stalac> 
titcsan)ear  to  be  (i)  a  vcty  slow  trickle  of  water  £toin«  fiMwe; 
(1)  regular  evapontion;  (%)  absence  of  tUatvtbance,  audi  as 
curreala  of  air.  If  the  ilisih.trgc  of  water  Is  fast,  irregtilar 
encrustations  may  be  produiid.orthc  precipitate  of  solid  matter 
may  be  entirely  washed  away  by  the  mechanical  fonc  of  ;hc 
currents.  Changes  of  tentperature  will  interfere  with  evapora- 
tion, .sometimes  accelerating  and  sometimes  retariliii^'  il .  ,ind 
the  stalactites  tend  under  such  circunistatices  to  stop  growth 
or  to  develop  irregularities  and  excrescences.  Currents  of 
wind  produce  the  same  effect.  For  these  reasons  ice  stalactites 
form  moat  readfly  on  calm  cold  nights,  and  st;dactites  of  ice  or 
caldte  are  seen  in  greatest  perfection  in  the  interior  of  caves, 
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where  the  sun'i  light  does  not  pcMtni.te,  the  tcmpentuie  is 
steady,  and  thCKareiioiltaQgciinciiUof 

In  all  liiiMtoBB  cmva  itihctitM  Cam  in  p«at  ■twmiltnw 
n  iWimmng  wUt«  oohuBUcvvBRd  with  a  thin  fifan  of  water. 
TbegnBtcs««i,sadla8th(Meaf  Adebbeig  (m  Stym),  Jenokn 
(Awtnlia),  tha  Maamoth  Cave  (Kentucky) ,  the  Gausses  district 
fat  Ftanoe,  and  tlie  grottos  of  BclRiurr. .  arc  (iivi<I('d  intorhambcrs 
which  ftre  richly  festooucii  with  s.'aiaclltc:^.  arnl  fanciful  names  I 
art-  given  to  various  groups  according  tu  their  similarity  to 
different  objects,  natural  or  artificial,  ice  caves  of  considerable 
size  occur  in  the  Arctic  and  Antarctic  regions,  and  are  draped 
with  ice  stalactites  often  wonderfully  like  tho.sc  of  limestone 
caves. 

Where  the  water  drops  upon  the  floor  of  one  of  these  caves 
«vaporaiiou  still  giR-^  on  and  an  encrustation  forms  which  may 
cover  the  whole  surface  as  an  incgular  sheet.  If  the  air  be 
perfectly  still,  however,  the  drop  wUch  falls  from  a  •tainetite 
on  the  roof  will  ahnya  land  on  the  laine  place  and  a  pfDar  of 
depoiit  will  die  vcrtialbr,  tiU  in  oonne  of  tine  It  meeu  and 
job«  wkh  the  ItalMtite  above.  In  this  way  a  column  is  pro- 
duced, which  aoiiiednes  has  a  graceful  form  with  a  long  straight 
shaft  expanding  somewhat  at  its  up)>er  an<i  lower  extri  mincs. 
As  the  stalactites  thicken  by  deposit  of  layer  ujKin  layir  of 
carbonate  of  lime,  they  rarely  continue  to  be  cylindrical  l)iit 
assume  tapering  forms  wilh  irregular  surfaces.  Thcv  seldom 
branch,  but  soinetiinc;,  they  f^ive  off  excresrcnrcs  which  may 
cur\'e  upwards  or  downwards  and  occasionally  long  thin  stalac- 
tites take  their  rise  from  these  and  grow  downwards  parallel 
to  the  main  stalactite.  Large  stalactite's  may  be  three  or 
four  feet  thick,  but  in  that  case  they  have  usually  formed  by 
the  coalescence  of  adjacent  ones  which  enlarged  till  they  met 
and  were  then  covered  with  a  oontiniMHis  layer  of  dqwnt. 
Singh  itahMtitfs  s  ft.  in  diameter  are  not  nra.  It  it  lawwn 
that  tbay  are  of  vtty  alow  growth,  and  mncli  qiecuiation  has 
gone  on  retarding  the  length  of  tune  zeqvizcd  for  the  formation 
of  some  <^  the  largest  stalactites.  From  dau  obtained  by 
measurement  of  the  rate  of  growth  at  the  i>resetit  day  i'  h.in  l.(  1  n  , 
estimated  that  as  much  as  two  hundred  thousiuul  years  may 
have  elapsed  since  certain  thick  stalactites  began  to  grow. 
We  know  that  many  caves  arc  of  great  antiquity  from  the  fossil 
remLiL'i?,  thL\  conU.in.  but  these  eslimateti  are  probably  ill- 
founded,  seeing  tliat  there  ia  110  ceitainty  that  the  conditions 
have  remained  the  same  during  the  whole  period  of  growth. 
Sir  .Archibald  Cteikic  records  that  stalactites  1}  in.  in  diameter 
had  formed  beneath  a  bridge  in  Edinburgh  which  was  a 
hundred  years  old;  in  caves,  however,  the  rate  of  formation 
is  rarely  to  geeat  as  this.  Inscriptions  on  ■toinfritrs  in  the 
Adelabers  cave  after  thii^  yean  had  beoi  awaed  with  a 
■earoely  perceptible  iiln  of  new  dcpoiit.  In  one  of  the  Moravian 
caves  a  stalactite,  about  as  thick  as  a  goose  quill,  waa  broken 
across  hi  1S80  and  in  1891  it  had  grown  three  or  four  centfanctrcs; 
from  careful  observations  it  has  been  calculated  that  one 
of  these  stalactites,  7  ft.  long,  may  have  been  formed  in 
4000  years.  The  stalagmitic  crust  on  the  floor  of  caves  is 
usually  mixed  with  blocks  which  have  fallen  from  the  roof, 
sand,  mud  and  gravel  earrietl  in  l)y  llootis.  and  the  bones  of 
animals  and  men  which  have  inhabited  the  cave  if  it  had  an 
accessible  entrance.  Its  formation  must  have  been  interrupted 
by  many  changes  in  the  physical  conditions  of  the  district,  and 
consequently  it  often  ocean  in  laycn  whidt  altenwte  witii  beds 
of  a  different  character- 
Some  particulars  regarding  the  internal  structure  and  growth  of 
agdsictitei  ham  been  ascertained  by  Pntfcaaor  W.  itins  cf  Brussels. 
Tlie  lint  sbue  of  every  stalactite  is  a  low  drcnhr  ring  of  deposit  on 
the  roof  of  the  cave.  The  duiracter  of  this  ring  corrcaponds  to  the 
breadth  of  a  drop  of  water  which  in  --o  liiKe  that  It  is  un  the  point 
of  falling.  At  the  outer  surface  of  the  drop  evnfmration  jj'tes  on 
and  super>'il  itrat tun  n-iidtfi  in  the  deposit  of  a  thin  rir.^-sh.ij^u'd  li.u'.'l. 
At  the  centre  of  the  drop  no  deposition  takes  place,  and  this  g<ie.s 
oa  after  some  time  a  ahait^tube  is  produced;  the  width  of  this  tube 
is  about  .S  millimetres  and  is  fairly  constant.  The  tube  ver>-  slowly 
lengthi  '^  I  -  d<  |;.i  it  i;.ither«  at  its  lower  end:  water  is  mnsianily 
dropinn^  Iruni  1:  ui  I  U-.  interior  is  alway*  full.  Very  little  material 
is  dei>osited  except  at  the  orifice — hence  in  many  caves  long  straight 


tubular  nialactilCK  can  I>c  wen  not  much  more  than  a  quarter  of 
an  inch  wide,  and  with  dulii  ate  thin  wall.-.  .A  little  water,  however, 
makes  its  way  from  the  interior  to  the  outxtde  of  the  tube  and  is 
espossd  to evapocatioB  there,  consequently  tiie  t^weHs  gradually 
grow  tliicker.  The  end  of  a  limplB  tufauar  atakctiie  of  this  lyne 
has  MoaH  sharp  teeth  or  points  which  axe  the  corners  of  cr>'sula. 
These  have  the  rhombohcdral  faces  of  ukite.  and  are  usually  of  a 
simple  dcsieripii<in:  their  corresponding  faces  are  parallel,  and  an 
examination  of  the  material  of  the  tube  proves  that  the  whole  mass 
has  the  same  cxystoUine  structure.  We  may,  in  fact,  describe  these 
stalactiles  as  Moadad.  tabular  oiyitala  oaatianaualy  growing  but 
provided  vdth  cfystaffine  facets  only  at  their  h>wer  eiids.  Small 
lateral  passages  sometimes  allow  the  water  to  escape  from  tile  interior 
of  the  tube  and  their  apertures  become  xurroundeowith  ftnedeporits. 
In  this  way  horns,  twigs  ami  branches  aritsc,  often  curving  upwards 
or  downwards;  they  are  always  provided  with  a  central  tubule 
which  may  be  a  mere  capiUanr.  The  substance  of  these  offshoots 
is  in  cryaMline  continuity  witli  that  of  tlM  nnin  stalactite,  and  the 
whole  mass  has  a  unifoim  optical  orientation.  In  tlie  maiority 
of  i-atics  the  long  axis  of  the  stalactite  corresponds  to  the  optic 
axis  of  the  calcitc  crystal,  but  in  one  grou|j  <il  slalarlites  these  two 
make  an  an>;Ie  of  1,^*  with  one  anDiiit  r.  .\ri  interruption  in  the 
MipfiU  of  Wilier  or  an  an  identa!  fr.u  lure  of  tlie  vlalactite  induce 
abnormal  growth.  The  end  of  the  tube  becomes  obstructed  or 
completely  ckned,  and  noduty  or  ttibewulatc  growths  are  often  the 
result.  If  the  outer  surface  dries  the  next  layer  which  is  laid  down 
may  often  be  readily  detached,  as  it  is  not  firmly  united  with  the 
underlying  material.  In  any  case  a  second  stage  of  gniwlh  ulti- 
mately arrives,  when  the  central  tulie  i^  no  lontttr  the  chief  conduit 
Inil  a  griii'ral  diifi  ii(  water  from  llie  riK>f  tiaiheN  the  wlnjlc  outer 
surface  of  the  stalactite.  Then  small,  flat  aystols  of  colcite  appear 
with  then- basal  pkuwadiieElad outwards.  These  iiaiiasii  w  number 
till  they  cover  the  whole  mass,  and  as  they  grow  outwards  they 
develop  into  pinsms  whose  axe*  are  directed  radially.  In  vcr>'  old 
spherulites  the  initial  tube  is  covered  with  a  great  thickness  of  radiat- 
ing calcitc  cr>'stals  deposited  from  the  mineral  solutions  which 
tncklc  down  along  the  external  surfare  W  Ik  n  tiicy  are  cut  across 
they  show  concentric  rin^s,  some  of  w  hich  arc  due  to  stains  of  iron 
or  manganese  oxides  or  msoluble  materials  brmight  down  by  the 
water:  others  are  lines  of  cavities  produced  by  interrupted  or 
irregubr  cryKiallizailon.  Titey  resemole  the  rings  of  the  wood  of 
trees,  but  probably  do  not  depend  on  seasonal  changes  but  on  purely 
accidental  factors,  so  that  th^  afford  no  clue  to  the  rate  of  growth. 

Stalactites  abo  occur  in  the  interior  of  lava  caves  in  the 

Sandwich  Isles,  Samoa.  &:c.  Often  the  upper  surface  of  a  lava 
llow  has  cooled  to  form  a  crust,  while  the  interior  is  still  perfectly 
fluid,  and  it  sometimes  hajipcns  that  the  liquifl  ba.-^dl  h.as  made 
its  escape,  leasing  great  cavities  below  the  hollow  roof  of  the 
lava.  I'lie  interior  of  these  caves  is  covered  with  a  black  shining 
film  of  glassy  basiilt,  and  black  stalactites  of  lava  hang  down- 
wards. Their  surface  is  sometimes  changed  to  brown  or  red 
by  the  oxidizing  action  of  the  acid  vapours  which  occupied  the 
cave  after  the  lava  retired.  These  stalactites  arc  tubular, 
with  bluntly  rounded  ends,  and  probably  their  mode  of  growth 
is  somewhat  analagous  to  that  of  ice^talaclitcs.  In  micro- 
scopic section  tittf  prave  to  be  glasqr  with  small  ciystals  of 
etime  and  angite;  m  tMs  they  (Oilier  fmn  the  ioe  and  caldte 
stalactites  which  are  crystalline  throughout. 

STALL  (O.  Eng.  tteaJI,  smd,  cf .  Du.  Hal,  Gcr.  and  Swed.  jKoff,  a 
common  Teutonic  word  for  a  place,  station,  place  for  standii^ 
in;  the  root  is  the  Indo-European  j/a-,  to  stand,  seen  also  in 
Latin  sUihulum,  (Ireek  aToBfios.  and  in  stallion,  an  entire 
horse,  iirojx-rly  one  kept  in  a  stall  and  not  worked),  a  word 
which  means  literally  a  place  where  one  may  stand,  and  so 
is  applied  to  a  separate  division  in  a  stable,  shed,  fic,  in  which 
a  single  horse,  cow  or  othir  liomestic  .^nim.il  ma>  he  kept, 
to  a  Bcpozatc  booth,  bench  or  table  in  a  market  or  other  buildin((, 
or  la  tbe  atieet,  on  which  goods  are  exposed  for  sale  by  the 
person  owning  or  licensed  to  use  the  same,  and  in  England 
to  the  highe^piiced  seats  on  the  ground  floor  of  a  theatie. 
The  word  is  man  particuladly  applied  to  a  spcdal  fom  of  seat 
in  in  ecclesiastical  bufldiiig.  In  cathedrals,  tnooaatic  draichaa 
and  tb»  taster  ptiiib  dnvchca  tke  stalls  are  ri.xed  sesu 
enclosed  at  the  hade  and  separated  at  the  rides  by  high  project- 
ing arms,  and  placed  in  one  or  more  rows  on  the  north  and 
south  sides  of  the  choir  or  chancel,  running  from  the  sanctuary 
to  the  screen  or  ch.incel  arch.  Thc-se  separate  enclosed  scats 
are  pro[K  rlv  res/-n.iii  for  the  clergy,  and  more  usually  the  choir 
are  sealed  ir.  o:Hri  lunches  in  front  of  the  stalls  In  a  cathedral 
the  canons  and  prebendaries  have  each  a  stall  assigned  to  them. 
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In  the  chapeU  of  the  various  knightly  orders  the  stalb  are 
assigned  to  tlic  meml)L-r>  <jf  tin-  order,  thus,  in  St.  (irnrgc's 
Chajicl.  W  indsor,  an-  tlu-  smII.s  uf  the  Knighls  ol  the  Cjarlcr, 
in  Henry  \  II  's  Chaprl  in  Westminster  Abbey  arc  those  of 
the  Ktii^rhts  uf  the  Butb,  adorned  with  the  stall  plates 
embluitoned  with  the  arms  of  the  knight  occupying  the  ■tall, 
above  which  is  suspenacd  his  banner. 

Architecturally  and  artistically  considcrc-d,  the  stalls  of  a 
cathedral  or  church  are  a  marked  feature  of  the  Interior  adorn- 
ment. They  are  richly  carved,  and  are  frequently  surmounted 
by  i^iMifM-  of  tabeniacle  wozIl.  The  aeats  generally  can  be 
fniied  bade  to  as  to  allMr  tlw  occiqpMit  to  stand  upright  or 
kned;  bcmatli  tbe  seat,  capedally  in  mcnaaltc  cbiuchcs,  is 
find  a  nuU  bnckei,  •  mUerm  (q.9.),  iriudi  affoida  a  slight 
mt  for  tlw  penoa  iriiile  atanding.  Anong  beautiful  specimens 
of  carved  stalls  may  be  mentioned  the  Early  Decorated  stalls 
in  W'inrhrstcr  C.ilhrrlr.'il,  thr  Karly  Pt-rpi-ndirular  ones  in 
Lincoln  Minslcr.  and  "he  early  1 5th-eentur_\'  eatiojiies  in  N'orwicli 
Cathedral.  The  stalls,  ts|K-cially  the  towering  corner  stalls  with 
their  ornate  carving  liileit  with  figures,  in  .Vmitns  Cathedral  arc 
very  fine;  they  d3;<-  from  1508-1570. 

STALLBAUM.  JOHANN  GOTTFRIED  (i;g.riS6t),  German 
classical  scholar,  was  born  at  Zaasch,  near  Delitzsch  in  Saxony, 
on  tbe  25th  of  September  1793.  From  1820  until  his  death 
on  the  24th  of  January  1861  StalllMUm  was  connected  with  the 
Thomasachulc  at  Leipsig,  from  1835  as  rector.  In  1840  he  was 
alto  appointed  eMtaordinary  professor  in  the  university.  His 
Kputation  mta  upon  his  work  on  Plato,  of  which  he  puhllahed 
two  complete  edhioaa:  the  oob  (i8ti-i8sj)  a  levbed  test 
with  critical  apparatus,  tbe  Other  (1837-1S60)  cantaininj; 
exhaustive  prolegomena  and  commentary  written  in  excelleiu 
Latin,  a  fundamental  contribution  to  Platonic  exegesis.  .A 
separate  edition  of  the  Parmtnides  (1830).  with  the  commentary 
of  Proclus,  dcsers'cs  mention.  Stallhaum  als<i  criiicd  the  (imi- 
menlarirs  of  faistathius  on  the  Iliad  ami  (Wvjscv.  and  tlic 
Criimmdtimc  liiliiut  imlilulivncs  of  'I'tirLnaj.  Kiiddinuui 

See  C.  H,  I-ipsius  in  the  OsUrprogramm  of  ihr  ThomoTsrhule  (1S61); 
R.  Hoche  in  AUgemnne  detUiche  Bio/^raphir,  vol.  xxx\ . 

STALYBRIDOE,  a  municipal  and  parliamentary  borough  of 
Cbeabire,  Ivngland;  the  parliamentary  borough  extending  into 
Lancashire.  Pop.  (1901),  27,67.;.  It  Ues  on  the  river  Tame, 
in  a  hilly  district,  6  m.  £.  of  Manchester,  and  is  served  by 
the  Londoo  ft  North-Wcatein,  Great  Ccntial,  and  Lancashire  ft 
YothiUM  nOways.  Imnwdlttely  to  the  wcet  lie  the  towns  of 
DwklnficM,  and  $am  Urn  river  m  Lancaabbe,  Aahton-under- 
Lynt',  white  a  m.  sotith  of  Stalybridgc  is  the  town  of  Hyde. 
The  whole  district  is  thus  very  densely  populated,  Stalybridgc 
is  one  of  the  oldest  seats  of  the  cotton  manufacture  in  this 
locality,  the  first  cotton  mill  having  been  i  rii  Uii  ir.  1776,  and 
the  tir.st  steam  engine  in  1705.  There  arc  also  macliine  worlis. 
nail  works,  paper  mills,  and  iron  and  brass  foumiries  The 
development  of  the  town  is  modern,  as  it  w.is  creatctl  a  market 
town  in  iSj.S.  incorjmratcd  in  1S57,  and  created  a  parliamentary 
borough,  returning  one  member,  in  1867.  It  is  under  a  mayor, 
7  ahlerriRn  and  }i  councillors.  .Area.  3130  acres. 

STAMBOLOV,  STEFAN  (1854-18^5).  Bulgarian  statesman, 
was  born  on  the  31st  of  January  1854  at  Trnovo,  the  ancient 
Butgarian  capital,  where  his  father  kept  a  Mnall  fain.  Under 
'Duklih  rale  it  was  inpoiiible  to  obtain  a  libcnd  edmtioB  in 
Bulguia,  and  young  Stanbolov,  after  attending  the  cwnmunal 
■dwol  hi  bis  native  town,  was  apprentioed  to  a  tailor.  During 
the  politico-reUgious  agitation  which  preceded  the  cstablish- 
aent  of  the  Bulgarian  exarchate  in  1870,  a  number  of  Bulgarian 
youths  Were  sent  to  Russia  to  be  educated  at  the  cxi>erise  of  i In- 
Imperial  gc'\  ernment ;  among  them  was  Stamljolov,  who  was 
entered  a!  the  semini.r',  (  hles.'va  in  order  to  prepare  for  the 
priesthood.  His  wayward  and  independent  nature,  however, 
rebelled  against  the  discipline  of  school  life;  he  was  cxjiclled 
from  the  seminary  on  the  ground  of  his  association  with  Nihilists, 
and.  making  his  way  to  Rumania,  he  entered  into  close  relations 
with  the  Bulgarian  xevohitionaiy  rommittees  at  Bucharest, 
Gbuicvo  and  Gakls.  In  1875,  thoogb  «niy  twenty  years  of 


age,  he  led  an  insurrectionary  movement  at  Sovn  Zagora  tn 
Bulgaria,  and  in  the  following  year  urbanized  another  rising  at 
Orekhovitza.  In  the  autumn  of  1876  lie  ttK)k  part  as  a  volurjtcer 
in  the  Servian  campaign  against  Turkey,  and  subseijuently 
joined  the  Bulgarian  irregular  contingent  with  the  Russian  army 
in  the  war  of  1877-78.  After  the  signature  of  the  Herlin  Treaty 
in  1878  Stambolov  settled  at  Trnovo,  where  he  set  up  as  a  lawyer, 
and  was  soon  elected  deputy  for  his  native  town  in  the  Sobranye. 
His  force  of  character,  his  undoubted  |>atriotism,  his  brilliant 
eloquence,  and  his  disinclination  to  accept  ofiice — a  rare  chanw- 
teristic  in  a  Bulgarian  politidan — oombuied  to  render  him  ome 
of  the  moat  Influential  smi  In  Bulgaria.  The  overtlmnr  of  the 
Zankofi  ministry  in  1884  was  hurgdy  dtie  to  his  influence,  and  in 
tbat  year  be  was  nominated  to  the  pmldency  of  tbe  Sobianye. 
He  held  this  important  office  for  the  next  two  years,  a  critical 
period  in  the  national  history.  The  revolution  of  Philippopolis, 
whieh  brought  about  the  uriitjn  of  liulgaria  with  eastern  Rumelia, 
took  place  e>n  the  iSth  of  September  1885,  and  it  was  largely 
owing  to  Stambolov "s  advice  that  Prince  Alexander  decided  10 
identify  himself  with  the  movement.  The  war  with  Servia 
followed,  and  Stambolov,  notwithstanding  his  official  position, 
served  as  an  orditiary  soldier  in  the  Bulgarian  army,  .\flcr 
the  abduction  of  J'riixe  Alexander  by  a  band  of  military  con- 
spirators (Aug.  21,  1886)  Stambolov,  who  was  then  at  Trnovo, 
acted  with  characteristic  promptitude  and  courage.  In  his 
capacity  as  president  of  the  Sobranye  be  estaUiibed  a  loyal 
government  at  Tntovo,  issued  a  manifesto  to  tbe  nathm,  nomi- 
nated bla  brother-in-law,  Geneal  Mntkurar,  aMnmaiider4n> 
chief  of  tbe  amiy,  and  faivited  tbe  prince  to  return  to  Bnlgnria. 
The  consequence  oi  these  measures  was  tbe  downfall  of  tbe 
provisional  government  set  up  by  the  Rusaopfail  party  at  Sofia. 
On  the  abdication  of  Prince  Alexander  (Sept.  8)  Stambolov 
became  head  of  a  council  of  regency,  with  Mutkurov  and 
Karavr!o\  .is  hLs  colleagues;  the  I. liter,  however,  soon  made 
way  for  Jivkov.  a  friend  and  fellow  townsman  of  the  first  regent. 
Invested  with  supremepowerat  this  per:liiuL-  juiiaure,  Stambolov 
dispkyed  all  the  qualities  of  an  able  diplomatist  and  an  energetic 
ruler.  He  succeeded  in  fru-strating  the  mis.sion  of  General 
Kaulbars,  whom  the  Tsar  despatched  as  special  commissioner 
to  Bulgaria;  in  suppressing  a  rising  organized  by  Nabokov,  a 
Russian  officer,  at  Burgas;  in  quelling  military  revolts  at  SUistra 
and  Rustchuk;  in  holding  elections  for  the  Grand  Sobranye, 
dcq>ite  tbe  interdict  of  Ruaria,  and  in  aecnring  evtatnally  tlw 
eleetida  «f  Mnce  Perdlnaad  of  CobiBi  to  llw  vacant  tlnnae 
(July  7, 1887).  Under  tbe  aew^r^iactad  ndar  ha  becHaepcfaM 
minister  and  minister  (rf  the  interior,  and  eontinned  in  ofioe  far 
nearly  seven  years  (sec  Btlcaria).  Hie  aim  of  his  foreign  policy 
was  to  obtain  the  recognition  of  Prince  Ferdinand,  and  to  win  the 
>;.i|^|:.iiri  of  the  Triple  Alliance  and  Great  Britain  against  Russi.-in 
ii  terlcienee  in  Bulgaria.  In  his  dealings  with  Turkey,  the 
sij«T,iin  power,  he  displayed  considerLitjIe  acutencss:  he  gained 
the  (onhdi  nrc  of  the  Sultan,  whom  he  tiattered  and  occasionally 
menaced;  and  aided  by  the  amb.a.s.sadon>  of  the  friendly  powers, 
he  succeeded  in  obtaining  on  two  occasions  im^Kirtant  concessions 
for  the  Bulgarian  episcopate  in  Macedonia  i^e  Macedonia), 
while  securing  the  tacit  sanction  of  the  Porte  for  the  technically 
illegal  situation  in  the  prindpolity.  With  the  assistance  of 
Austria-Hungary  and  Great  Britain  be  negotiated  large  f orejgB 
loana  which  wnaMed  Urn  tn  develop  tbe  mllitaiy  strength  ed 
Bulguia.  Under  Prinee  Ferdinand  he  punned  the  same 
despotic  methods  of  gnverament  whMi  had  cbaracteriaed  bla 
administration  daring  the  regency;  Major  Panitza,  who  had 
organized  a  revolutionary  conspiracy,  was  tried  by  court-martial 
and  shot  at  Sofia  in  iSoo;  four  of  his  political  opponents  were 
hanged  at  Sofia  in  the  following  year,  and  Karavelov  was  son- 
tenred  to  five  years'  'niprisot.nuMt  His  tyrannical  disposition 
was  increased  by  the  assassination  of  his  colleague.  Beltchev. 
in  iSoi,  and  of  Dr  Vlkovitch.  the  Bulgarian  representative  at 
Constantinople,  in  1893,  and  eventually  proved  intolerable  to 
Prince  Fen&iand,  who  compded  hbn  toicalpi  in  May  1SQ4. 
He  was  now  eipoaed  to  the  vengeance  of  his  enemies,  and  sub- 
jected to  varioua  indiputies  and  penecuticns;  be  was  refuied 
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permission  to  leave  the  country,  and  his  property  was  confiscated. 
On  the  1 5th  of  July  1895  he  was  attacked  and  barbarously  muti- 
ktcd  by  a  band  of  Macedoniait  anassiu  in  the  lUeeta  of  Sofia, 
aod  succumbetl  to  his  injtula  three  days  ktet.  Hit  funeral,  widch 
was  atten<kd  by  the  iqMKKatatira  of  the  pcmen  «t  Solia,  was 
Interrupted  by  disgranbil  riots,  and  an  «8ort  «aa  oiade  to 
perpetrate  an  outrage  on  his  remains.  No  attempt  was  made  to 
arrest  his  murdcrera;  two  persons  were,  however,  arraigned  for 
the  crime  in  1896,  and  aublectied  to  ainoat  aumnal  ^naltH?s. 

STAMFORD.  HEHR7  GREY,  ist  Earl  of  (c.  1509-167.5), 
eldest  son  of  Sir  John  Grey,  succeeded  his  grandfather,  Henry 
Grey  as  Baron  Grey  of  Gruby  :n  July  1614.  He  married  Anr.e, 
daughter  of  William  Cecil,  jnd  earl  of  Exeter,  the  heiress  of  the 
borough  and  manor  of  Stamford,  and  in  March  1628  was  created 
earl  of  Stamford.  Just  before  the  outbreak  of  the  Civil  War  he 
ranged  himself  definitely  among  the  king's  opponcata,  and  was 
nade  lord-^Iieutenant  of  I^ricrBimhiTe.  Aftec  aome  flpciaiions 
aronnd  Leicester  he  oonpied  Hereford,  and,  when  compcOed 
to  abandon  the  city,  Budwd  bito  ComwalL  At  Stratton,  in 
May  1643,  his  troops  were  beaten  by  the  Royalists;  driven  into 
Exeter,  Stamford  was  forced  to  surrender  thb  city  after  a  siege 
of  three  months.  The  earl,  who  was  certainly  no  general,  was 
ch.ir^jLil  uilli  n>war<jice,  and  took  no  further  part  in  the  military 
operations  ol  the  war.  ahhnugh  once  or  twice  hr  was  ctnjiloyn! 
on  other  business.  The  ravaRcs  of  the  Royali.sls  hail  riiiuctil 
bim  to  [voverty,  and,  distrusted  by  the  House  of  Commons,  he 
had  great  diflicuUy  in  getti:i>;  j:iy  compensation  from  parlia- 
ment. After  a  period  of  retirement  Stamford  declared  for 
Chuka  II.  during  a  rising  in  August  1659,  and  was  arrested,  but 
was  soon  released.  He  died  on  tlie  aist  of  August  1673.  One 
of  hu  sons  was  Anchitell  Grey  (d.  170a),  the  compiler  of  the 
XMofc*     Ikt  Home  «/  C4Nmmm«i,  z66if~siif4  (10  vols.  1769). 

cfaieit  son,  Thoma^  Laid  (hcjr  of  Gnby  (r.  16*3-1697),  was 
meahtr af  padhwent  far  Lefcester dmfaig  the  Long  Parliament, 
and  an  active  nembcr  of  the  pailienientary  party.  In  Januar>- 
1643  he  was  appointed  commander-in-chief  of  the  forces  of  the 
parliament  tn  the  midland  coimties  and  governor  of  Leicester. 
In  164S  hi'  Won  Numc  credit  for  hi'^  sh.irr  in  the  pursuit  ami 
capture  iif  tlir  ikiLr  of  Hamilton;  he  assi.sli-d  ("i)lon<'l  F'ri:lr  to 
"  purf;i'  "  the  House  of  Commons  later  in  the  same  year;  and 
he  was  a  member  of  the  court  which  tried  the  king,  whose  death- 
w^arranl  hi-  slKuid.  .-\  miiiitxr  nf  ihe  council  of  state  under  the 
Commonvveallh,  Grey  fought  agairust  the  .Scots  in  1651.  and  in 
February  1655  he  wiw  arrested  on  suspicion  of  conspiring  against 
Cromwdl.  lie  was,  however,  soon  releaseil,  but  he  predeceased 
bh  father  in  April  or  May  1657. 

I^oaus  («.  i654r-i7ao),onl]r  wnof  the  last  named,  succeeded 
hb  giandfither  as  snd  ori  of  Stufoid.  He  took  wme  part  hi° 
resisting  the  aiUtiaxy  actions  of  CbaikalL,  and  mentMted  hi 
July  1685;  then  after  hb  release  he  took  np  una  en  hdmlf  of 
William  of  Orange,  after  whose  accession  to  the  throne  be  was 
made  a  privy  councillor  and  lord-lieutenant  of  Devonshire.  In 
1697  hi'  iKi  aiiif  rli'uiri  llor  nf  the  durhy  of  I.anr.asicr.  ami  in  1600 
prcsi'lent  of  the  txiari!  of  tratic,  l>cing  dismi.ssc<i  from  his  oltirc 
on  the  accession  of  .\nne  in  1702.  From  1707  to  1711,  howt  vir. 
he  was  again  president  of  the  boani  of  trade.  On  his  death 
without  children  on  the  jist  of  Jai;uar\  [7:0  his  titles  passed 
to  his  cousin  Henry  (d.  I73y),  a  grandson  of  the  first  earl,  from 
whom  the  lutfr  earls  were  descended. 

BTAMFORO,  a  city  of  Fairf)cl<l  county,  Connecticut,  U-S.A., 
fa  a  tOWndrip  of  the  same  name,  in  the  south-western  part  of 
the  state,  on  Long  Ishutd  Sound,  «)i  m.  (hy  rail)  HJL  of  New 
Toifc  Citf.  Fop.  of  the  dty  (190^,  15,497,  of  whom  4078  were 
fgveign-bom;  (1910,  census)  25,138;  of  the  township,  indnding 
the  dty  (1900),  18,839;  (1910),  28,836.  The  dty  b  served  by 
the  N'cw  York,  New  Haven  &  Hartford  railway  (which  has 
other  stations  in  the  township  at  Glenbrook,  Springdalc  and 
Talmiiilgc  Hi!'),  by  itiilric  railway  to  Darien,  Greenwich,  &c., 
and  by  two  lines  of  steamboats  to  New  York  City  and  ports  on 
the  Sound.  The  city  is  pleasantly  situated  with  the  Kipfi<;is'.,-\r;i 
river  flowing  through  it,  the  Mianus  river  on  the  west  and  the 
xxv.  as 


Noroton  on  the  east.  It  is  the  place  of  residence  of  many  New 
York  business  men.  Among  its  institutions  are  the  Ferguson 
Library  (1882;  with  16,000  volume  in  1909),  several  private 
sebogb,ayjkt.CJ^.,the  Stamford  Hospital  (private,  1893),  two 
private  seaatmia,  the  Ooovait  of  our  Lady  of  Lourdes,  St 
John'a  Church  House,  a  day  nursery  (1902),  with  dispensary  and 
kindergarten,  and  the  Stamford  Children's  Home  (189s).  The 
Stamford  and  the  Corinthian  Yacht  Clubs  have  club  house* 
hero,  Shippnn  Point,  on  the  Sound,  ij  m.  south  of  the  city,  is 
a  summer  resort,  near  which  the  city  bought  land  for  a  public 
park  in  1006.  Stamford's  factory  product  in  1005  was  v:Uuc-<l 
at  $5,890,416,  50\3"o  more  than  in  iqoo.  The  principal  manu- 
fattures  are  builili'rs'  liardwan-.  locks  and  keys  (the  works  of 
the  Yale  &  Towne  Manuf,'icturing  Company  are  here),  wfujllcn 
goods,  dye  stuffs,  &c.  The  township  of  Stamford,  known  until 
1642  by  the  Indian  name  of  Rippowam,  was  settled  in  1641  by 
twenty-nine  persons  who  for  religious  reasons  seceded  from  the 
Wethersfield  church  and  joined  the  cohmy  of  New  Haven.  IMa- 
oootent  with  the  irdtt^ooi  poligr  of  New  Aifta,  howim,  GBtHHl 
a  number  of  the  Stamford  dtbens  to  wfthdnnr  and  to  foand 
Hempstead.  Long  Island,  and  for  the  same  reason  many  of  the 
people  of  Stamford  approved  of  the  union  of  tlie  New  Haven 
colony  and  Connecticut  by  the  charter  of  1662;  and  in  Odo- 
biT  St.imford  submitted  to  Connecticut.    Stamford, Waa 

iharlrn-ci  as  a  Ixirtjugh  in  iHjo  an<l  as  a  city  in  1S04. 

S'f  r^.  n.  niinr!ni:;r.ri.  History  af  Fitamford  fStanifdrd,  lg6B)iafld 
('.  H.  l  >illfN|>li-.  Pu lurcMjUf  Slitmfurd  ;Slaniforcl.  1893). 

STAMFORD,  a  market  town  and  municipal  borough,  chiefly 
in  the  South  Kesteven  or  Stamford  parliamentary  division  of  Lin- 
colnshire, but  partly  in  Northamptonshire,  on  the  river  Welland, 
at  the  landward  edge  of  the  fen  country.  Pop.  (iqoi),  8;j9. 
The  town  stands  picturesquely  on  the  steep  banks  of  the  river, 
and  b  of  the  highest  antiquarian  interest.  It  formerly  pwsTtiTd 
fourteen  parbh  dinidics,  but  now  has  only  six,  vb.  St  Ifary's, 
erected  at  the  end  «t  ua  tjth  centur>',  possessing  an  Early 
English  tower,  with  Decorated  spiie,  the  principal  other  parts 
of  the  building  being  Perpendicidar;  All  Saints',  also  of  the  13th 
centur>',  the  steeple  being  built  at  the  expense  of  John  Browne, 
nunhant  of  the  staple  at  Calais,  in  the  bcKinning  of  the  isth 
century;  St  Michael's,  rebuilt  in  iK^6  on  the  site  of  the  one 
erected  in  1269;  St  George's.  F.arly  Fngbsh,  Decorated,  and 
Perpendicular,  for  the  most  i>art  riiniill  in  14,0  at  the  expense 
of  W  illiam  Uruges,  llr^t  garter  kiiig  at-arms;  St  John  Baptist's, 
Perpendicular,  erected  about  1432;  and  St  Martin's,  Perpendicu- 
lar, in  which  Lord  Treasurer  Burghlcy  is  buried.  Formerly 
there  were  several  religious  houses:  the  Benedictine  monastery 
of  St  Leonard^  fininded  in  the  7th  century,  of  which  there  are 
some  Nomaa  and  bter  lemaina;  the  Carmdile  monastery 
(1S91),  of  wfaid  the  west  gita  atiB  ataods;  and  honaea  foe  Giey 
Frbts  (thne  of  Henry  III.),  Dominimns  (1140),  oahijithw 
(1191),  and  Auguatinians  (1316).  The  princi[ial  aeeuhr  IndM* 
ings  are  the  town  hall  (rebuilt  1776),  the  com  exchange  (1859). 
and  the  Ulerary  and  sdentific  institute  (184J),  with  a  library  of 
6000  volumes,  There  are  a  large  number  of  charitable  institu- 
tions, includinK  the  Stamford  and  Rutland  infirmary  ([8?8), 
Urowne's  hospital,  founded  in  the  time  of  Richard  III.,  with 
its  picturesque  Late  Per[K'ndicular  building,  Snowdcn's  alms- 
houses (1604).  Truesdale's  almshouses  (1700),  and  Burghlcy 
hospital,  founded  by  Lord  Treasurer  Burgldey  (1597).  The 
modern  grammar  school  building  incorporates  remains  of  the 
church  of  St  Paul.  To  the  south  of  Stamfwd,  in  Northampton- 
shire, is  Burghlcy  House,  the  scat  of  the  marquis  of  Eseter,  afine 
quadrangular  mansion  dating  tram  isfiT,  contaiahig  a  note- 
worthy  art  oollectian.  It  stands  ht  a  wdt-taooded  paik.  Tbt 
prosperity  «l  the  town  depend  cUd^y  on  Ita  mnawrion  with 
agricolture.  It  poseSMS  Iran  foundries,  agricnftural  hnpleraent 
works,  w.igon  factories  and  breweries.  There  is  al.so  some  trade 
in  coal,  timber,  stone  and  slates.  The  town  is  governed  by  a 
mayor,  6  aliK  rmcn  and  iS  councillors.    Area,  19 18  acres. 

Apart  frurn  the  tradition  preserved  by  Henry  of  Huntingdon 
that  the  Saxons  here  defeated  the  Pii'.s  and  Scots  iu  4Ji!.  Stam- 
ford {Staunford)  a  a  place  oi  great  antiquity.  The  Danes  built 
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a.  fort  here  on  the  north  bank  of  the  Wclland,  round  which  a  town 
existed  when  in  922  King  Edward  fortified  the  opposiu-  side  of 
the  stream.  It  passed  again  into  Danish  hands  and  was  one  of 
the  five  boroughs  recaptured  by  Edmund  ^thellng  in  g4i.  The 
prioiy  ol  St  Leouurd  m*  a  cell  of  Duzham,  aad  a  cbaner  of 
Edgar  dated  97a  alfnrioM  a  maritet  and  a  miat.  In  the  leign 
of  Edward  the  Cooicasor  Stamford  was  a  ipyal  boiotigh  governed 
by  twelve  lawmen,  reduced  bt  to86  to  nbe,  and  divided  into 
six  wards.  The  Norman  castle,  built  before  ioS6,  was  thrice 
bc&iegcd  by  Hcnr>'  II.  while  Duke  of  Norni;indy,  but  only 
yielded  in  1153.  Two  years  Ltler  he  giarjlu  l  '.I  iiiid  the  manor 
to  Richard  Humcl;  forfeited  by  his  son  it  wiui  given  to  John, 
earl  of  Warcnnc,  in  1206.  In  1J37  it  passed  to  William  de 
Bohun,  carl  of  Norlhampton,  and  thence  to  Edmund  Langley, 
afterwards  duke  of  York,  dnaily  reverting  to  the  Crown  on  the 
death  of  Ckely,  duchess  of  York.  Eluabeih  franted  it  to  the 
fint  Laid  Burghley.  The  barons  met  beie  in  lats  oa  their 
fl||Kdl  to  London,  and  in  1309  a  parliament  was  held  at  Stam- 
ford. In  1256  Henry  III.  gave  the  burgesses  freedom  from 
tolb,  the  right  of  receiving  tolls  and  immunity  of  their  goods 
from  arrest,  privileges  confirmed  and  ctdarged  in  the  following 
year.  Williair,  c.iil  <jf  Warenne,  in  1 275 perniilted  the  burgesses 
to  choose  their  chief  officer  or  alderman,  who  was  still  sworn  in 
at  the  manor  court  as  late  as  161$  and  was  first  called  "  mayor  " 
in  1663.  Edward  IV.  incorporated  Stamford  by  the  name  of 
the  alderman  and  burgesses  in  1461  and  granted  the  town 
iamiiBjty  bom  all  extmial  jurisdiction  and  gave  it  a  otwimon 
seal.  The  charters  liave  been  frequently  oamfimed.  As 
as  I2Q}  Stamford  was  well  known  for  its  tiffliaatif  idwob,  and 
in  1333  was  chosen  as  the  headquarters  of  the  students  who 
seceded  from  0,\for>i.  and  .in  Karly  Decorated  gateway  remains 
of  Brasenosc  Hall.  The  attempt  to  establish  a  regular  univer- 
sity was  prohibited  by  royal  authority.  The  defeat  of  the 
Yorkists  here  was  followed  by  the  decay  of  the  caalk  in  the 
mgfi  of  Richard  III.,  and  the  history  of  the  place  henceforth 
centred  diiefly  round  the  family  of  Cecil,  whose  anocater,  David 
Seycdd,  settled  here  ahout  is£6.  Stamfoni  orrwirwiaHy  re- 
turned two  members  to  parliament  from  1395  until  1832.  The 
representation  was  reduced  to  one  by  the  act  of  1867,  and  was 
abolished  in  iSS^.  The  fairs  are  of  ancient  origit:.  an  !  .m 
mentioned  in  i^.j  j  and  the  reign  of  Edward  I.  These  are  the 
M.i>  lair,  town  fair,  an<i  spring  fair,  and  fairs  on  various  dates 
representing  Candlemas,  mid-Lent,  the  feasts  of  Corjius  Christi, 
St  James  and  SS.  Simon  and  Jude.  A  market  is  still  held  every 
Friday.  In  ix8a  there  were  dyers,  weavers  and  fullers  here, 
but  these  were  only  the  tisual  home  industries.  In  1&31  sUk 
throwsting  was  successfully  carriexl  on,  but  this  has  long  ceased. 

S<x  K.  C.  Mar kcnzie-W'alrott,  Memorials  of  Stamford,  past  and 
Resent  (Stamford,  1867);  John  Drakard,  The  History  of  Stamfttrd 
Ml  Ik*  County  of  Lincoln,  cxml>risint  its  ancient  pro^resstte  and  mitiern 
state  {Stamford,  1822);  Cliaries  NeviriH/m,  History  of  Stamford 
(Stamford,  1879);  Victoria  County  History  :  Luuoln. 

STAMMERING,  or  .STtrrTERiKc,  a  spasmodic  affection  of  the 
organs  of  speech  in  which  the  ttriitalaiioii  of  words  is  suddenly 
checked  and  a  pause  ensues,  often  followed  by  a  repetition  in 
(■pid  sequence  of  the  particular  sound  at  wUdl  the  ttoppage 
oocurred.  Of  litis  distressing  affection  there  are  many  grades, 
batt  a  li^t  inability  to  pronounce  with  ease  certain  letters  or 
qdlabta,  or  a  tendency  to  hesitate  and  to  interject  wnmeaninf 
sounds  in  a  spoken  sentence,  to  the  more  severe  condition  in 
which  tlicTL  is  a  parox>"sm  of  sp,isms  of  the  muscles,  not  only  of 
the  lungue  and  throat  and  face,  but  even  of  {hose  of  respiration 
and  of  the  body  generally.  To  understand  in  some  degree  (he 
explanation  of  stammering  it  is  necessary  to  consider  shortly 
the  physiological  mechanism  of  articulate  speech.  Sp<.-ech  is  the 
result  of  various  muscular  movements  affecting  the  current  of  air 
as  it  posses  in  expiration  from  the  larynx  through  the  mouth.  If 
the  vocal  cords  are  called  into  action,  and  the  sounds  thus  pro- 
duced aic  omdified  lyr  the  muaciilai  novementt  ol  the  tongue, 
cheek  and  Hps,  we  have  vocal  qieech;  but  if  the  glottis  is  widely 
open  and  the  vocal  cords  relaxed  the  current  of  air  may  still  be 
moulded  by  tlir  muscular  apparatus  so  as  lo  pni-lure  s}>cech 
without  voice,  or  whispering  (see  Voice).    In  both  cases,  bow- 


ever,  the  mechanism  is  very  complicated,  requiring  a  series  of 
nervous  and  muscular  actiuns,  all  of  which  must  Ijc  executed 
with  precision  and  in  accordance.  In  vocal  speech,  for  example, 
it  is  necessary  that  the  leipiratoty  movements,  more  cspedal^ 
thoae  of  ei^iratloni  cccur  leguhrly  and  with  nice  adjustment 
to  the  kind  of  ardcnlata  eKpwMhiin  lequired;  that  Uie  vocal 
cords  be  approximated  and  tightened  by  the  muscles  of  the 
lar>'nx  acting  with  delicate  precision,  so  as  to  produce  the  sound 
of  the  pitch  desired;  that  the  rima  glollidis  {or  aperture  of  the 
larynx)  Ix:  o|H'n(ci  s^)  as  to  produce  prolonged  sounds,  or 
suddenly  closed  so  .l^  tu  c  jt  oil  the  current  of  air,  that  the  move- 
ments of  the  muscles  of  the  tongue,  of  the  soft  palate,  of  the 
jaws,  of  the  cheeks  and  of  the  lips  occur  precisely  at  the  right 
time  and  to  the  requisite  extent;  and  fually  that  all  of  these 
muscular  adjustments  take  place  with  rapidity  and  smoothness, 
gliding  into  each  other  without  effort  and  without  km  «f  time. 
Eaqdihe  oo-ordinatiGn  of  muscular  mowement  is  tbercfcie 
necenacy,  involving  also  complicated  nervous  actions.  J^nce 
is  it  that  speech  is  acquired  by  long  and  laborious  efTort.  A  child 
possesses  voice  from  the  beginning;  it  is  born  with  the  capacity 
for  si>eech;  but  articulate  expression  is  the  result  of  education. 
In  infancy,  not  only  :s  knowledge  acquired  of  external  objects, 
and  signs  attached  in  the  form  of  words  to  the  ideas  thus 
awakened,  hot  the  nervous  and  musodar  mechanisms  by  which 
these  signs  or  words  receive  vocal  expression  are  trained  hy 
long  practice  to  work  harmoniously. 

It  ift  not  aiiipiiiin|,  theieloie,  that  In  certain  caaca»  owing  to 
Mae  obaetae  coogemtal  deflect,  the  coKirdination  is  not  effected 
with  sufTicicnt  precision,  and  that  stammering  is  the  result. 
Even  in  severe  cases  no  appreciable  lesion  can  be  delected  either 
in  the  nervous  or  muscular  mechanisms,  and  the  coinMt.. n:  is 
similar  to  what  may  affect  all  varieties  of  finely  co-orditiated 
movements.  The  niechaJiism  does  not  work  smoothly,  but 
the  pathologist  is  unable  to  show  any  organic  defect,  llius  tlie 
co-ordinated  movements  nccc-ssary  in  writing  arc  disturbed 
in  acrivcoer'a  palsy,  and  the  skilful  performer  on  the  piano  or 
on  any  inttntttHnticqaiiini  minute  may  find  that 

he  is  losiikg  the  power  of  delicate  adjustment.  Stammering  is 
occasionally  hereditary.  It  rarely  shows  itself  before  the  age 
of  four  (ir  :'i\e  years,  and  as  a  rule  it  is  (lc\chi;>n!  lM-t\seen  this 
age  an<l  puUt  rty.  Men  stammer  in  a  niui  h  LirRcr  propi)r[ion 
than  women.  It  may  occur  during  the  ccjiirsc  of  nervous 
affections,  such  as  h>'steria,  epilepsy  or  locomotor  ataxia;  some- 
times it  follows  febrile  disorders;  often  it  develops  in  a  child 
in  a  feeble  state  of  health,  without  any  special  disease.  In 
some  cases  a  child  nay  imitate  a  stammerer  and  thus  acquire 
the  habit.  Any  gmnal  enfccblement  of  the  health,  and 
especially  nervona  eadtenMnt*  aggiavatca  the  condition  of  a 
confinned  stammerer. 

Stammerers,  as  a  rule,  find  the  explosive  consonants  h,  p,  d, 
I,  k  and  hard  .1;  i!)<  nnjst  dllTituk  to  articulate,  but  many  also 
are  unable  easily  to  tieal  with  the  more  continuous  consciiiants, 
such  as  t',  /,  ifi,  s, sli,  m,  ti.  y,  and  in  severe  cases  even  the  \  u«  els 
may  cause  a  tx-rtain  amount  of  spasm.  Usually  the  defect  is 
not  observed  in  whispering  or  singing;  but  there  an  exceptions 
to  this  statement.  In  pronouncing  the  ciqiloaive  sounds  the 
part  of  the  oral  apparatus  that  ought  suddenly  to  open  or  close 
lemahia  apaamodically  dosed,  and  the  stammeier  lemains  for 
a  moment  voicefeas  or  strives  pitifully  to  overcome  the  obstruc- 
tion, uttering  a  few  successive  pufTs  or  sounds  like  the  beginning 
of  the  sound  he  wishes  to  utter.  The  li|)S  thus  remain  closed 
at  the  attcmpte<l  utterance  of  /'  and  p;  the  tip  of  the  tongue  is 
pressed  against  the  hard  palate  or  the  back  of  the  upper  front 
teeth  in  d  and  /;  and  the  back  of  the  tongue  prc-sscs  against  the 
posterior  part  of  the  palate  in  pronouncing  g  hard  and  k.  In 
attempting  the  continuous  consonants,  in  which  naturadly  the 
paaage  is  not  oontpletcly  obatructed,  the  stammerer  docs  not 
doae  the  paaaM  vaamodkaQy,  but  tlie  parts  bemne  fixed  b 
the  half-opaied  condition,  or  tkoc  lie  btennlltait  attempts 
to  open  or  dose  them,  causing  either  a  drawling  sound  or  coming 
to  a  full  stop.  In  severe  c.i -i  s  where  even  vowels  cat'.not  be 
freely  utter^,  the  spasm  appears  to  be  at  the  rima  gjlottidu 
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(opening  of  the  larynx).  Again,  in  some  cases,  the  spasm  nnay 
affect  the  respiratory  muscles,  giving  rise  to  a  curious  barking 
articulation,  in  conscciucnee  of  spasm  of  the  expiratory  muscles, 
and  in  such  rases  the  patient  utters  the  first  part  of  the  sentence 
slowly,  gradually  accelerates  the  spLud,  and  makes  a  rush 
towards  the  close.  In  the  great  majority  of  ca&es  the  spasm 
affects  the  muscles  of  articulation  pioper,  that  those  of  the 
phaiynx,  toAgue,  cheeks  and  lips. 

A  condition  named  cpklkMtgia  b  particulariy  dbtnsaing.  It 
totally  prevents  speech,  and  may,  tt  intervals,  come  on  when 
the  jwrson  attempts  to  speak;  but  fortunately  it  is  only  of 
temporary  duration,  and  is  usually  caused  by  exccpiional 
nervous  excitement.  It  is  characterised  by  spasm  of  the 
muscles  supplied  hy  the  hypoglossrd  nirvc.  inrhnjing  the  sterno- 
hyoid, sterno  thyroid  and  thyro  hyoid  musiles.  In  almost  all 
Ciises  of  stuttering  it  is  noticed  that  the  defect  is  most  apparent 
when  the  person  is  obliged  to  make  a  sudden  transition  from 
one  dass  of  sounds  to  another,  and  the  patient  soon  discovers 
this  for  himself  and  chooses  bis  words  so  as  to  avoid  dangoous 
muscular  combiaatfaMM.  Wben  one  consSden  the  ddicate 
nature  of  the  a#istaieiits  aecasaiy  in  articalata  speech,  this 
is  what  may  be  eipected.  It  b  well  knomi  tliat  a  quickly 
difioiible  stimulant,  sudi  aa  akolioi,  temponiily  lenwvcs  the 
difficulty  in  speech. 

Siutteri.ng  may  be  successfully  overcome  in  some  cases  by  a 
careful  process  of  education  under  a  competent  tutor.  Not  a 
few  able  public  speakers  were  at  first  slutterets,  but  a  prolonged 
course  of  vocal  g}'mnastics  has  rcmcdie<l  the  defect.  The 
patient  should  be  encouraged  to  read  and  s|H-ak  slowly  and 
deUbcntdy,  carefully  pmooundag  each  syllable,  and  when  he 
feds  tin  tendenqr  to  stammer,  he  shouU  be  advised  to  pause 
for  a  short  tim^  and  then  by  a  ationg  vduataiy  effort  to 
attempt  to  pronounce  the  word.  He  should  also  be  taught  how 
to  rtgulate  respiration  during  speech,  so  that  he  may  not  fitil 
from  want  of  breath.  In  some  cases  ai<l  may  be  obtained  by 
raising  the  vMice  tuwards  the  close  of  t!ie  seijieiice.  Sounds  or 
combiriatiou-s  of  .sounds  that  present  sp'  c  iat  difiicultics  should 
be  made  the  subject  of  careful  stu<ly,  and  the  defect  may  be 
largely  overcome  by  s  scries  of  graduated  exercises  in  reading. 
The  practice  of  intoning  is  useful  in  many  cases;  and  many  pcr- 
aons  who  habitually  stutter  in  caavenatkn  show  no  sign  of  the 
defect  irhwi  thty  come  to  sing.  In  ordnaiy  con  venation  it 
is  often  important  to  have  anne  one  present  who  may  by  a  look 
put  the  stammerer  on  hb  guard  when  he  is  observed  to  be  talking 
too  quickly  or  indbtinctly.  Thus  by  paliemx-  ai.d  delirminalion 
many  stammereTB  have  so  far  overcome  the  defei  t  that  it  can 
scarcely  be  noticed  in  cotivcrs^ition;  l)ut  even  in  such  rases 
menJal  excitement  or  slovenly  inattention  to  the  ndcs  of  speech 
suital)!e  ftjr  the  condition  may  cause  a  relapse.  In  ver>'  severe 
cases,  where  the  spasmodic  seizures  affect  other  muscles  than 
those  of  articulation,  special  medical  tieatment  is  necessary, 
as  such  are  00  the  borderland  of  serious  nervous  disturbance. 
AH  nuasuNn  teaSag  to  taqnove  the  genoal  health,  the  removal 
«[  mttf  affection  of  the  mouth  or  gums  that  may  aggravate 
feabftual  stammering,  the  avoidance  of  great  emotional  excite- 
cncnt,  a  steady  determination  to  overcome  the  defect  by  volun- 
tary control,  and  a  system  of  education  such  as  has  been  sketched 
will  do  much  in  the  gnat  majori^  of  cases  tonaedy  stam- 
mering. 

STAMP  (from  "  to  stamp,"  to  strike  or  tread  heavily,  hence 
to  impress,  O.  Eng.  sUmptn,  Du.  stampen,  Ger.  Jtom/»/e»,  whence, 
O.  Ft.  (Stamper,  mod.  Hamper),  an  instrument  for  crushing  or 
pounding  or  f<n  making  impicssioiiB  or  marka  00  other  bodies; 
thus,  in  mining,  the  stamp  b  that  part  of  the  machinery  of  a 
mill  which  crushes  the  ore  to  the  fineness  necessary  for  the 
separation  of  the  valuable  portions;  in  coining,  &c.,  it  is  an 
engraved  block  or  die  by  which  the  mark  is  impressed,  hence 
in  the  most  general  sense  nf  the  word  an  impression  or  mark 
made  with  a"  stamp,"  and  p.ir-.ii  ularh,  ^wh  .1  mark  impressed  on 
a  document  for  purposes  of  certilication,  validity  and  the  like,  or 
as  showing  that  certain  duties  or  charges  have  been  paid.  For 
the  first  dass,  via.,  stamps  for  purposes  of  taxation,  see  Slamp 


Duties  below;  For  the  second  class,  of  which  the  most  familiar 
arc  the  small  adhesive  pieces  of  paper  used  as  the  sign  that 
postal  charges  have  been  duly  paid  on  letters,  parcels,  &c., 
transmitted  by  the  postal  service  of  a  country,  sec  Post  and 
Po.sTAL  Sf.h\ice  and  rnii-M  j;i-v. 

Slamp  DuHa.—The  stamp  duty  is  a  tax  imposed  upon  a 
great  variety  of  legal  and  other  documents,  and  forms  a  branch 
of  the  national  revenue.  The  stamp  b  a  cheap  and  convenient 
mode  of  ootifying  that  the  revenue  regulations  have  been  com- 
plied nitb.  Stamp  duties  appear  to  have  been  invented  by 
the  Dutch  in  1624.  They  were  first  imposed  in  England  by  an 
act  of  1604  as  a  temporary  means  of  raising  funds  for  carrying 
on  the  war  with  France.  Stamp  duties  in  the  L  iitied  Kingdom 
form  pjirt  of  the  inland  revenue,  and  are  placed  under  the  con- 
trol of  the  commissioner  of  inland  revenue.  The  principal 
acts  in  force  on  the  subject  are  the  Stamp  Act  1891  and  the 
Stamp  Duties  Management  Act  i8qi.  Amendments  of  the 
law  are  also  included  in  the  Customs  and  Inland  Revenue 
Act  1S93,  the  Finance  Acta  of  subsequent  years,  and  the 
Revenue  Act  189S.  The  death  duties,  the  oomoratian  duty, 
the  duties  on  patent  medicines  and  plqdng  caru,  and  postage 
duties,  are  also  technically  "  stamp  duties  but  in  oidinsiy 
use  the  expression  is  limited  to  those  imposed  on  the  various 
classes  of  legal  instruments,  such  as  conveyances,  leases, 
transfers,  mortgages,  bonds,  &c.,  on  bills  of  exchange,  pro- 
missory notes,  contract  notes,  bank  notes  and  bankers'  drafts, 
receipts,  insurance  jKilicies,  bills  of  lading,  and  a  few  other 
documents.  Stamps  arc  either  adhesive  or  impressed.  The 
adhesive  stamps,  which  can  only  be.  USed  for  certain 
documents,  can  be  obtained  at  inbnd  revenue  offioea  thnugh- 
out  tbe  United  Bngdom,  and  at  all  post  olEom  whiA  an 
monqr  order  offices.  Stamps  can  only  be  impiesied  at  the 
inland  revenue  offices  in  certain  of  tlie  larger  towns.  For 
duties  not  exceeding  js.  6d.  the  adhesive  inland  revenue  or 
postage  stamps  may  (in  most  cases)  be  used  indiscriminately. 
This  arrangement  was  first  introduced  in  1881,  when  it  was 
applied  to  the  penny  stamp,  and  it  has  since  been  extended  to 
other  denominations.  The  commissioners  of  inland  revenue 
are  authorized  to  make  allowance  under  certain  conditions 
for  stamps  which  have  been  inadvertently  spoiled  or  rendered 
useless  lor  their  intended  poiposea.  In  order  to  obtain 
sadi  allowance  the  parties  must  present  die  stampa  within 
two  ycnis  ftom  the  time  when  they  became  useless.  The 
comi^ssioners  may  be  required  by  any  person  to  express  their 
opinion  as  to  the  amount  of  duty,  if  any.  v\|.]i!i  is  chargeable 


on  any  instrument;  and  such  person,  it 


jtisiied  with  the 


assessment  made,  may  appeal  to  the  cuurls. 

The  stamp  duty  on  the  transfer  of  certain  kinds  of  securities 
can  be  commuted  by  the  payment  of  a  lumj)  sum  or  (in  some 
cases)  an  annual  composition,  and  the  transfers  then  become 
exempt  from  duty. 

Stamp  dutie<i  are  either  fixed,  such  as  the  duty  of  one  penny  on 
every  rheqiie  irrespective  of  its  amount,  or  o4  taJorem,  a»  the  duty 
on  a  conveyance,  which  varies  according  to  the  amount  of  the 
pureha,<e  money.  The  duty  i.«  denoted  generally  liy  an  impressed, 
Icsii  frequently  by  an  adhesive,  stamp,  sometimes  by  cither  at  the 
option  of  the  person  stamping.  Thus  aa  inland  bill  of  cxcliange 
(unless  payable  on  demand)  must  have  an  impressed  stamp,  a 
forsiga  bfll  of  enchange  an  adhe»ive  stamp,  while  an  agreement  or 
receipt  stamp  may  be  of  either  kind.  It  should  be  noticed  that 
certain  document!!  fallint;  within  a  class  which  as  a  rule  is  sul)iect  to 
^tainp  duly  are  for  ri  i-..  ^  .  <ii  jmblic  policy  or  enconragcmetst  of  trade 
excmp!e<1  from  the  i!uty  bv  special  legislation.  Example?^  of  such 
document-;  are  Bank  of  {England  note*,  agreement*  within  §  17 
(but  not  those  within  t  4)  of  the  Statute  of  Frauds  (sec  I--RAUD), 
ogrccmeata  between  a  seeeler  of  a  ship  and  hi*  crew,  transfers  of 


ships  or  shares  In  ships,  indentures  ot  apprenticeship  for  the 
service,  petitions  forwawhd  by  poit  to  the  Clown  or  a  Hone  of 


Parliament  and  most  insli  UBieiUs  lelating  to  < 

and  friendly  ^loripfies. 

As  a  general  rule  ,1  (Irv-rimcnf  must  tie  .stamped  at  the  time  of 
execution,  or  a  penalty  ^remissible  by  the  commissioners  of  inland 
revenue)  is  incurred.  The  [icnalty  is  in  most  case*  £tO,  SOntetimCB 
much  more;  in  the  ca.<*  of  policies  of  marine  insurance  It  is  {lOO. 
Some  instruments  cannot  be  stamped  at  all  after  execution,  even 
with  payment  of  the  penalty.  Such  are  bills  of  cxcbangeand  oro- 
misaory  nof  (whwe  an  impressed  stamp  b  necesiary).  bals  of  ladhg. 
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proxies  for  voting  at  meetings  of  proprictonof  joint-itodtconipudca 
ffltd  receipts  after  a  month  from  date.  An  unatampcd  inatrument 
csnaot  be  pleaded  or  given  in  evidence  except  in  criminal  procccd- 
ingB  or  for  a  collaleral  purpose.  If  an  inMrument  chargeable  with 
duty  Ik?  produced  as  cviJetu  c  in  a  court,  the  ofTicer  whose  duty  it 
b  to  read  the  instrument  h  to  call  the  attention  of  the  judge  to  any 
omission  or  insutlkicnf.  u:  ihc  stamp,  and  if  the  instrument  is  one 
which  may  legally  be  stampLd  after  execution,  it  may,  on  payment 
of  tha  amount  of  the  unpaul  liut  ^  .ind  the  penalty  |nyafalB  m  law, 
mod  a  further  sum  of  £i,  be  rcvcu  cd  in  evidence.  aovioK  an  just 
exceptions  on  other  grounds.  The  rules  of  the  supreme  court,  1HH3 
(Ord  xxxix.  r.  8,  re-enacting  a  provision  of  the  Common  Law  Pro- 
ce<lurc  Act),  provide  that  a  new  trial  is  not  to  be  granted  by  reason 
of  ifn-  tilling  of  a  jud^c-  that  the  stamp  upon  any  document  is  sufi&cicnt 
or  that  the  lioiumt'iit  docs  not  require  a  stamp.  The  stamp  upon 
a  d(K  iiniont  sulijcct  to  the  Stamp  laws  of  a  foreign  atatt  ia  vnelly 
admisaibic  in  evidence  in  a  court  of  the  United  King^dom^  ttitOOBfonn 
in  other  respects  to  the  rules  governing  the  admuMtbility  of  such 
documents,  even  though  it  be  impropcrlv  stamped  according  to  the 
law  of  the  foreign  countn,-.  The  admisisibility  of  documents  nelongs 
the  ordinatorta  litis  r.ithcr  than  the  d'-risnrta  hits,  and  is  Koverm-d 

i  inoa 
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by  the  tfx  fori  nathcr  than  thf  U-x  '.oci  contrattus,  unless  indeed  that 
law  makes  a  slanip  ni'<e5^ar\  \<>  the  validity  of  the  instrument. 
Certain  offences,  such  as  forging  a  tiie  or  stamp,  selling  or  using  a 
fomd  stamp,  Sk.,  are  nade  fetooiea  puniahaUe  with  penal  servitude 
for  life  as  a  maximum. 

Umtti  Slatet. — ^The  subject  of  stamp  duties  ia  of  unusual  historical 
interMt.  as  the  passing  of  Grenville's  Stamp  Act  of  1765  (see  Unitkd 
States:  History)  directly  led  to  the  American  War  of  Independ- 
ence. The  act  wa^i.  indeed,  repeated  the  mxt  \c.it  as  a  iiialter  of 
expediency,  but  an  act  of  the  same  year  dealing  with  the  dependency 
of  American  colonies  declared  the  right  of  the  British  legislature 
to  bind  the  colonics  by  its  acts.  The  actual  yield  of  the  Stamp  duties 
the  act  of  1765  was,  owing  to  the  oppositiotliiltbe  Ameri<  ait 


ooloaiea^nly  £4000— less  than  the  expenses  of  puttinf  the  act  into 
fbree.  1^  stamp  dutlc*  of  the  United  Sutea  are  now  under  the 


t  the  oomndnloaer  of  iatemal  revenue. 
IffAMCHIOH  (Fr.  ilan(on,  a  wwdca  poot),  AO  aicUtectural 
term  applied  to  the  upright  iron  bars  in  wflidowB  vliich  pass 
through  the  eyes  of  the  saxidle  l  ars  nr  hori^rontal  irons  to  steady 
the  le^d  lights.  The  French  c;l11  ilie  latter  traverses,  the  stan- 
chions montiints,  and  ll'c  whole  arransement  armotiire.  Stan- 
chions frequently  i\n[>h  '.vith  ortiamenlai  heads  forged  out  of 
the  iron. 

STANDARD,  a  term  with  three  main  meanings:  (i)  an  ensign 
or  fag}  (*)  a  &wd  ^wil^t,  meaauie,  value  or  qtiallty  esublished 
Iqr  law  or  cuBtomarily  neopdaed  as  a  unit  of  comparison  by 
which  tlie  oonrectoaa  of  othen  caabedetenniiicdi  (5)  an  upright 
or  St  anding  object,  socli  as  a  large  candehfamn,  or,  pwtkulaibr, 
a  fruit-tree  which  stands  without  support.  With  regard  to  the 
derivation,  the  word  which  appears  in  m<i>t  Kumr^can  languages, 
e.g.  Du.  slandaard,  (k-r.  Stiindarlf.  O.  Fr.  i-sUmJurt,  tslendord,  mod. 
tttndard,  Ital,  sUnd>i!c,  slnulirJo.  Srr,,  is  to  l)e  rcferreil  to  the 
TeuU  sUuidaH,  to  stand,  and  refers  to  the  fixc<l  iM>le  to  which  an 
object  or  a  pde  was  attached.  The  "  standard  "  as  a  nnliiary 
f»iw^  was  properly  atationary  and  ser\'ed  as  the  signal  of  the 
pmatiop  of  its  owner  on  the  ordered  field  of  battle.  The  0.  Fr. 
idem  otoidafii  points  to  the  influeooe  of  Lat.  txtendere,  to  spread 
out,  extend,  of  the  flac  when  Imng  tifM«  the  pole^  (see  farther 
FlAC  for  the  various  meanings  of  the  word  and  its  histor>  ).  The 
use  of  the  term  (or  a  recognized  unit  of  comparison  is  due  jirobably 
to  the  fact  that  it  is  something  fixed  or  set  up,  stable,  and  not 
to  any  fanciful  reference  to  the  ensign  or  flag  as  the  object  to 
which  one  turn.s  as  a  raUying-poinl.  For  the  standard  weights 
and  measures  .see  W'uchts  and  Mra-sukks  and  Standards 
Dbpaktment  below.  There  are  many  other  standards,  such  as 
decttical  standards  (fxt  Ei-ECZBiaTy),  standard  solutions  in 
chembtiy  («.t.)  for  the  pupote  of  vohunetiic  analyiis,  &c  In 
engineering,  the  component  parts  of  mar Wiiw  or  other  atructiires 
arc  "  standardiicd  "  in  accordance  with  agreed  meaanremeDts. 

For  "  l.iTii  linir"  M'v  'I'lMf.  '^TVvriM.'l! 

STANDARD,  BATTLE  OF  THE,  a  itanic  iiiven  to  the  l»attlc  of 
the  3  jn<l  oi  .\unu.<t  1 1  iS  near  \<)rih;dlerton,  in  which  the  Scottish 
army,  under  Kin^  David  was  defeated  by  the  Engbsh  levies 
of  Yodohirc  and  the  north  Midlands,  who  arrayed  them 
idves  round  a  chariot  carrying  the  conacoatcd  banners  of 
St  Ftter  of  Yorlt,  St  John  of  Bevolcy,  St  Wilfrid  of  Ripon 
and  9t  CMhbvt  of  Durham. 

^.C  Omao,  M    IPar:  Mii4f*  Ages.  pp.  389  sqq. 


STANDAIUIB  DBPARnmiT,  a  department  of  the  En^isb 

Boar<l  of  Trade,  having  the  custody  of  the  inifieri  d  standards 
oi  weights  and  measures.  As  far  back  cm  be  traced,  the 
.standard  weights  and  mctisurcs,  the  prim.iry  instruments  for 
determining  the  justness  of  all  other  weights  and  measures  used 
in  the  United  Kingdom,  were  kept  at  the  exchequer,  and  the 
duties  relating  to  these  standards  were  imposed  upon  the 
chamberlains  of  the  exchequer.  The  oi&ce  of  chamberlains 
was  abolished  in  1836,  under  the  opeiation  of  aj  Geo.  IIL  c 
S2,  passed  in  1783,  but  the  custody  of  the  standards  and  any 
duties  connected  therewith  remained  attached  to  an  officer 
in  the  exchequer  (q.v.)  until  that  department  was  abolished  in 
1866.  Meanwhile,  in  pursuance  of  recommendations  of  St,\ndard 
Commi.ssions  of  1841  and  1854  and  a  House  of  Commons  Com- 
mittee of  iSf).',  the  Standar<ls  of  Weights,  Measures  a.]  1  Coinage 
Act  1866  was  passed.  This  act  created  a  spc-cial  liefiartment  of 
the  Board  of  Trade,  called  the  "  Standard  Weights  and  Measures 
Department,"  and  a  head  of  that  department  stykd  the  "  Warden 
of  the  Standards."  His  duty  was  to  conduct  comparisons, 
verifications  and  operations  with  reference  to  the  standards 
in  tdd  of  sdendfie  leseaoch  and  otherwise.  The  first— indeed, 
the  only  real  holder — of  the  ofHce  was  Henr>-  Williams  Chisholm 
( iScHj-iooi),  previously  chief  clerk  of  the  old  exchequer,  under 
whose  direction  the  department  was  organized;  and  before  his 
retirement  in  1877  it  embraced  not  merely  the  re-verificaiion 
of  the  iinix-rial  standards,  but  the  making  of  local  st.Tndards  foC 
local  authorities,  there-verification  of  standards  and  instruments 
f<jr  all  parts  of  the  United  Kingdom  and  colonies,  for  foreign 
countries  which  did  not  poaseis  standardizing  departments,  the 
verificattoii  of  maimfactureai'  standards  and  instruments,  ga» 
measuring  standards,  amoiatw  for  dctcrminiog  the  fladiipoinit 
of  petroleum,  &c.  The  Wdgfats  and  Measnies  Act  of  1878  left 
out  all  reference  to  the  title  .and  ofiicc  of  warden  of  the  standards, 
and  this  opportunity  was  taken,  in  the  words  of  the  then  per- 
manent secretary  of  the  Board  of  Trade,  T.  H.  (afterwards  Lord) 
Farrer,  to  make  the  oilice  "  more  slriclly  a  dep.utmcnt  of  the 
Ho.ird  of  Trade."  It  was  put  in  cliarge  of  an  otlicer  i.Mr  H.  J. 
Chane>-)  termed  "  Superintendent  of  Weights  and  Moastues," 
but  on  his  death  in  1906  an  attempt  was  made  partially  to 
restore  dignity  and  importance  to  the  ofBce  by  the  appoiatment 
of  Ibjor  P.  A.  MacMahon,  F.R,S.,  with  the  title  of  "  Deputy 
Warden  of  the  Standards."' 

There  are  Standards  deportments  under  the  charge  of  expert* 
cnci'd  scientists  in  Berlin.  St  I'd i.T-,burg.  Paris,  Vienna,  Rome, 
M.ulrid,  Lislion,  Brussels,  Hucliaresl  and  Constantinople  and  at 
Ottawa,  Melbourne  and  Sidney.  The  United  States  Bureau  of 
Standards  is  in  the  department  of  Commerce  and  Liilior.  It 
was  established  in  ii>oi  ami  is  under  the  charge  of  a  director. 
Its  work  follows  that  of  the  English  depiirtment  and  embraces 
al.so  research  in  the  domain  of  physics,  extending  from  chemistry 
on  the  one  side  to  engineering  on  the  otlier.  It  also  teats  and 
investigates  standards  and  methods  of  constructing  mramiing- 
instruments  for  sdcntific  todeties,  educational  iaatittitioim> 
manufacturers  and  others. 

STANDERTON,  a  town  of  the  lYaOiVMl,  114  «>• 
Johannesburg,  on  the  railway  from  that  city,  via  Newcastle  10 
Durban,  distant  369  m.  Pop.  (looji,  4;'^  ).  of  whom  2136  were 
white.  Standerion  is  5025  ft.  above  the  sea  and  is  built  on 
the  north  bank  uf  the  Vaal,  here  ^panned  by  two  fine  tfTdfrf, 
It  is  the  chief  town  of  a  district  of  the  same  name  and  the  centre 
of  an  important  agricultural  and  pastoral  region.  A  govcmment 
stud  farm  is  maintained  herOi  In  the  neighbooihood  an  ooal> 
fields.  The  name  of  the  town  u  derived  from  that  of  the  former 
owner  of  the  site,  an  .\<lrian  Slander,  who  fought  against  the 
British  at  Boompl.xcils  in  1S4S.  The  town  was  laid  out  in 
1S70.  Sinue  iijo  i  it  has  been  governed  by  a  municipality. 

STANDISH,  MILES,  or  Mvlls  (c.  1584-1656),  American 
colonist,  was  born  about  1584  in  Lancashire,  probably  of  the 

'  The  act  of  1S7H,  which  repealed  the  act  of  1866,  merely  declared 
that  the  Board  of  Trade  shouM  have  all  powers  and  perform  all  duties 
relative  to  the  standards  vested  in  or  irapooed  upOn  the  warden  of 
the  staBdanb  by  the  act  of  1866  or  otheiwiab  and  the  title  *' ' 
warden  of  the  otaadaids  "  is  thsNlbie  a  < ' 
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Ihi:ibaiyBaUbnDcb  oCUwfuBfljr.  NvUdnvdtfailBii  known 
«( Mn  bctee  xAaa,  wken  «U]i  wUe^  Row  (d.  i6at),  he  «ni- 
gnted  to  New  Enf^uid  &i  tlw  **  Haylbwer."  He  becune  the 

militiio'  lc<'ulcr  of  the  riytnouth  colony;  was  sent  to  London  in 

162:;  un  an  unsuccessful  mission  to  secure  the  intervention  of 

the  CiUiu  :!  Ii..r  New  l!::f;l.ini'  in  'In  ,iff.i;rs  of  the  colony;  and 
in  162S  w^jj  one  of  (he  cighl  mciiiUcrb  oi  Llic  colony  who  pledged 
themselves  to  pay  £1800  and  thus  buy  out  the  merchant  adven- 
turers. In  with  William  Brewster  and  others  he  settled 
at  Duxbury,  v. 'r.<  rc  he  died  on  the  .ud  of  Octol>cr  1656,  and 
where  on  "  Captain's  Hill,  "  near  the  site  of  his  home,  there  is 
a  monument  to  him,  consisting  of  a  stone  shaft,  110  ft.  hiKh, 
and  a  bronze  statue  of  him.  Longfellow's  Courtship  of  ililcs 
Sttjttdish  apparently  has  no  buii  in  fact;  Studbh^  second  wife, 
Bubaia,  a  sister  of  Rofle,  mnat  have  been  summoned  to  P|y- 
BMiuth  «  year  hefore  the  msiriage  of  John  Alden  to  Prisdlk 
MnWhf,  Lowdl's  InUrnao  vM  if  ties  SUiniUk  mimpitcieiits 
Um:  he  was  not  a  typjcil  Patftaii. 

See  WitlUm  Bradford'*  Hit$erf      PUmaulk  Plantation.  Tudor 

Jenks's  CaMain  Mykt  SuuMm  (New  York,  190$)  and  Henry 
ohMon's  SxfiMU  ^  Ujltt  SmUA  (New  York,  i«97)  an  popiibr 

STANFIELD,  WILUAM  CLARKSON  (1794-1867),  English 
marine  j>ainier,  wii:.  born  of  Irish  parentage  at  Sunderlam;  in 
1794.  As  a  youth  he  was  a  sailor,  and  during  many  long  vo\  .iros 
he  acquired  that  intimate  acquaintance  with  the  sea  and  shi])- 
piiig  which  was  admirably  displayed  in  his  subsequent  works. 
In  his  spare  time  he  diligently  occupied  himself  in  sketching 
marine  subjects,  and  so  much  skill  did  he  acquire  that,  after 
having  been  incapacitated  by  an  accident  from  active  service,  he 
■BMiwd  an  Cflsagemcnt,  about  xSiS,  to  paint  scenery  for  the 
"  Old  Xoyalty, "  &  aaUor'a  thcatit  hi  Wdkkise  Square,  London. 
Abnc  omU  RobcfU  he  «aa  afterwards  eoipkyed  at  the 
Cobourg  theatifc  Lanbeth;  and  in  1836  he  became  sceno^iainter 
to  Drury  Lane  theatre,  where  he  executed  some  admirable  work, 
especially  disnV.gui.shinf;  himself  by  the  production  of  a  drop- 
scene,  and  by  deiorauoiis  lor  the  Christmas  pieces  for  which 
the  house  was  celebrated.  Meanwhile  he  had  lH~on  at  work  upon 
some  easel  pictures  of  small  dimensions,  and  wa.s  eU-cteil  a  meml>cr 
of  the  Society  of  Briti-sh  Art isis.  l.ni '.lur.i^cil  l>y  hib  succetss  at 
the  British  Institution,  where  in  iS->7  he  exliibited  his  first 
important  picture — "  Wreckers  off  l  «irt  Rouge  "—and  in  i8j8 
gained  a  premium  of  50  guineas,  he  before  1830  abandoned 
scene-painting,  and  in  that  year  made  an  extended  tour  on  the 
Continent.  Ue  now  produced  his  "  Mount  St  Michael,  "  which 
nnkt  at  eoe  of  Ua  fmot  works;  m  1833  he  exhibited  his  "  Opening 
ef  New  London  Bzidfe  **  and  "  Fortaiaouth  Haibottr  "— cemmis- 
afeos  ton  William  IV.-^  the  K^al  Academy,  «f  wUdi  he  waa 
dected  an  associate  in  183s  and  an  academidaB  in  1S35;  and 
until  his  death  on  the  i8th  of  May  1S67  he  contributed  to  its 
exhibitions  a  long  series  of  powerful  and  highly  popular  works, 
dealing  mainly  with  marine  subjects,  but  occasionally  with 
Scenes  of  a  more  purely  Land-scape  character.  Among  ihc-se  may 
be  named:  the  "  Baltic  of  Trafalgar  "  (1S36),  exetuled  for  the 
Unilcit  Service  Club;  the"  Castlcof  Ischia  "  (1S41),  "  Isola  Bella" 
(i84i),amongihcresuItsof  avisit  to  Italy  in  iH5o;"Frcnch  troops 
Fording  the  Margra'"  (iS47),"Thc  '  Viclorj- '  Bearing  the  Body  of 
Nelson  Towed  into  Gibraltar"  (1S5.?),  "  The  Abandoned  "(1S56). 
He  also  executed  two  notable  series  of  \'enetian  subjects,  one 
for  the  banqucting-hali  at  Bowood,  the  other  for  Trentham. 
Be  ms  much  employed  on  the  iUustrations  for  The  Picluresque 
AMmid,  andpuUiahed  a  coUection  «f  lithi«nphic  viewa  on  the 
lUilnc^  Hoidle  and  Mease;  and  h»ty  of  hU  wona  ii«ie  eogiaved 
hi  Nne  undsr  the  title  ef  "  Stanfidd'a  Coast  Soeneiy. "  The 
whole  coune  «l  Stanfidd^  ait  wu  powerfully  faifluenced  by 
his  early  practice  as  a  scene-painter.  But,  though  there  is 
always  a  touch  of  the  spectacular  and  the  .scenic  in  his  works, 
and  though  their  colour  i.s  apt  to  be  rather  dry  and  hard,  they 
arc  large  and  ctlcrlive  in  handling,  powerlul  in  their  treatment 
of  broad  atmospheric  effects  and  telling  in  composition,  and  thry 
evince  the  meet  complete  knowledge  of  the  artistic  materials 
wikli  which  their  peuttcrdaali. 


STANFORD,  HH  CHABUB  ViUIBU  (tts»-  }.  Irkh 
musical  composer,  wa*  boin  In  I>uhlbi  00  the  30th  of  S(|iteBbir 

1853,  being  the  only  son  of  Mr  John  Stanford,  ^mtwff  in  the 

court  of  chancery  (Dublin)  and  clerk  of  the  Crown,  Co. 
Meath.  Both  parents  of  the  composer  were  accomplished 
amateur  musicians,  !hi-  fiilhcr  Su-ing  the  jKjsscssor  of  a  splendid 
bass  voice,  and  the  mother  a  very  clever  j):ani:it.  I'nder  K.  M. 
Levey  (violin),  Miss  Meekc,  Mrs  Joseph  Rubinsoti,  Mi.H.s  Flynn 
and  Micliael  Quarry  (piano),  young  .StanlOrd's  musical  iK)wcrs 
were  trained  in  the  early  d.iys;  and  .Sir  Robert  Stewart  taught 
him  composition  and  organ.  Various  feats  of  precocity  are 
recorded  in  an  arlide  in  the  Musical  Times  for  December  1898. 
lie  came  to  London  as  a  pupil  of  Arthur  O'Lcary  and  Ernst 
Pauer  in  1863,  and  in  1870  won  s  scholarship  at  Queen's  College, 
Cambridge,  whence  he  migrated  to  Ttinity  College  in  1873,  and 
aucoeeded  J.  L.  Eopldne  a*  ooOafe  oigukt,  a  poet  he  hid  tiH 
1891.  Htoappehitmentaa  conductor  of  the  Camhiiiliel^^ 
sity  Musical  Society  gave  hfan  great  e|ipattuiiitieB,  and  the  fme 
which  the  society  soon  obtained  waa  in  tlw  main  due  to  Staaip 
ford's  energies.  Before  his  time  ladies  were  not  admitted  into 
the  chorus,  but  during  his  tenure  of  the  olTue  of  conductor  many 
most  interesting  performances  and  revivals  took  place.  In 
the  years  1.S7.)  to  1877  he  was  given  leave  i>i  absence  for  a  portion 
o:  each  year  in  order  to  complete  hi.s  studies  in  (iermany,  where 
he  leariil  from  Reineckc  and  Kiel.  He  t(Kjk  the  B..\.  dcgKv  in 
1874  and  M..^.  in  1878,  and  was  given  the  honorary-  degree  of 
Mus.  D.,  at  Oxford  in  iSSj,  and  at  Cambridge  in  1888.  Ue 
first  cime  prominently  before  the  public  as  a  composer  with  his 
incidental  music  to  Tcnny.son's  Que<rn  Mary  (Lyoeuro,  1876); 
and  in  1881  his  first  opera.  The  VeUtd  Prophet,  waa  given  at 
Hanover  (revived  at  Covent  Gaidca,  1893);  this  waa  succeeded 
by  Smtmania  (Hamburg,  April,  and  Covent  Garden,  July  1884), 
and  The  Camitmry  FUpmt  (Dniiy  Lane,  1884).  A  long  mter- 
val  separates  these  ftom  llis  later  operas,  Shamus  O'Britn,  a 
delightful  piece  of  Iridi  dramatic  writing  {0[M'ra  Comiquc.  i8q6} 
.^nd  Muih  Adn  Ahout  N filling  (Covent  Garden,  igoi).  For  ll»c 
main  provincial  fcj»liv,al.s,  works  by  Stanford  were  commissioned 
as  follows;  ".Orchestral  serenade"  (Birmingham.  i.SSj);  "Elegiac 
Ode"  (Norwich,  18S4);  The  Three  Httly  Children  (Birming- 
ham, 18H5);  The  Rnrnne  (Leeds,  18S6);  The  Voyage  of  Marldune 
(I^ds.  liiSg);  The  B.ilUe  of  the  Bailie  (Hereford,  i8vi);  Ede^^ 
(Birmingham,  iSpt ) ;  The  Bard  (Cardiff,  1895) ;  Phaudrig  Crohoore 
(Norwich,  1896);  Requiem  (Birmingham,  1807);  Te  Deum  (Leeds, 
I  So'');  The  Last  PostiHtsetotd,  k/oo);  Slatmi  Mater  {Leeds,  1007). 
Besides  these,  his  music  includes  a  few  choral  works  of  importance, 
such  as  The  ^exufracfjm  (Cambridge,  1875};  Psalm  XLVl.  (Cam- 
bridge, 1877);  Camm  Smuhn  Ouhilee  Odei  1887)* "  liuUH»> 
tkmOde''(Camhiidg«,i«9e);&tflsireil(X«ada«,i8g3};A^ 
CI.  (Mancheater,  1SB7);  Jfow  in  G  (Pranptan  Oratory,  1803). 
He  was  appointed  professor  of  composition  at  the  Royal  College 
of  Music,  1883;  conductor  of  the  Bach  choir  in  1885;  professor  of 
music  in  the  university  of  Cambridge,  succcc<ling  Sir  G.  A. 
Macfarren,  1.S87;  conductor  of  the  Leeds  rhilliarnioaic  Society, 
1807,  and  of  the  Leeds  Festival  from  igoi  onw.ards.  He 
was  knighted  in  1002.  His  instrument.al  works  include  six 
symphonies,  many  chamber  compositions,  among  them  two 
siring  quartets;  besides  many  songs,  part-songs,  madrigals, 
&c.,  and  incidental  music  to  the  Eumenides  and  Oedipus  Rex 
(.IS  performed  at  Cambridge),  as  well  as  to  Tennywo'a  Beehtk 
I  lis  church  music  holds  an  honoured  place  among  modem 
Anglican  con^oaitioos;  and  his  editions  of  Irish  and  other 
traditional  aongs  an  well  known.  la  1908  he  |>Hblished  as 
intemtini  vohnae  of  ^Mmt  ami  Mamaria$,  a  caBedka  of 
contiibutiaM  to  Miriewa,  ftc,  in  paat  yean. 
STAHHOPi;  SAHU.'  Jambs  SrAMSon,  lat  E*n.  Stamsok 

(c.  1673-1731),  English  statesman  .and  soldier,  was  the  eldest 
son  of  Alexander  Stanhope  (d.  1 707),  a  son  of  I'hilip  Stanhope,  ist 
earl  of  Oiesteriield.  Fduc.ited  ut  Eton  and  at  Trinity  College, 
Oxford,  he  accompanied  his  f.ather,  then  British  minister  at 
M.-idrid,  to  Spain  in  1600,  and  obtained  some  knowletlge  of  that 
country  which  waa  very  useful  to  him  in  later  life.  A  little 
later,  howvsw,  he  isant  to  Ilidy  wlMfe^    afianraidaiB  FlaBdefVj 
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ka  Mcwid  as  »  vehuiteer  tgainat  nmce,  ud  io  169$  he  wcund 
•  commtaatei  in  tlie  British  anny.  In  1701  Stanhope  entered 
the  Home  ol  Commons,  but  he  continued  his  career  as  a  soldier 

and  was  in  Spain  and  Poriugal  during  the  earlier  of  t  In- 

War  of  the  Spanisli  Succession.  In  1703  he  servixl  in  Spaiji 
under  Charles  Mordaunt.  carl  of  Peterborough,  .trid  i:i  1 70O  he 
wii-s  .■ipp»iinle<J  British  minister  in  Spain,  but  his  dvities  were 
still  :iiil;t;ip,'  ;i.s  a.s  flijvlom.il ir,  and  in  1708,  after  some 
dilkTL-nics  with  I'clerlxjrough,  who  fa%ourc<l  tlefcnsivc  measures 
only,  he  was  made  cx)mmandcr-in-cliicf  of  the  British  forces  in 
that  country.  Taking  the  offensive  he  captured  Port  Mahon, 
Minorca,  and  after  a  visit  to  England,  where  he  took  part  in  the 
impemrhmcnt  of  SachcvcrcU,  he  returned  to  Sfwin  mod  in  1710 
iH^piA  to  win  the  bsttlcs  of  Alntenan  and  of  Sawgwiw,  his 
Mraevemioe  mahling  the  archduke  Oiula  to  enter  Madrid 
n  Scptcnbcr.  However,  «t  BiOiuega  he  was  imrwhefaned  by 
the  ¥wmih  and  was  forced  to  capitulate  on  the  9th  of  Deoemter 
171a  He  remained  a  prisoner  in  Spain  for  over  a  year  and 
netumed  to  England  in  August  17 12.  He  now  definitely  aban- 
doned the  army  for  politics,  and  became  one  of  the  leaders  of 
the  Whig  t)p]x>.sition  in  the  Hou!4e  of  Commons.  He  had  his 
share  in  establishirif;  the  house  of  Hanover  on  the  throne,  and 
in  Septemlx-r  IVM  he  was  appoin'ed  seirelary  of  stale  for  the 
southern  dopannieiu,  sh^irinp  \'.ith  Walpole  the  leadership  of  the 
HouM- of  Comnior.s.  fli  \v. is  m.iinly  responsible  for  the  mcwires 
which  were  instrumental  in  crushing  the  Jacobite  rebellion  of 
1715,  and  he  forwarded  the  passing  of  the  Sc])tennial  Act. 
He  acted  as  George  l.'s  foreign  minister,  and  only  just  failed  to 
coodnde  a  ttcaty  «f  alliance  with  France  in  17161.  la  1717, 
conaflqacBt  «a  dMiitia  in  the  ministry,  Stanltope  was  made 
first  lord  of  the  tiaHMxy,  but  •  year  later  he  ittumed  to  Ma 
former  office  «|  aaoielaiy  far  the  aoMlten  devnitaenL  In 
1717  he  was  crested  l^acemit  Stanhope  of  Miabon  and  m  1718 
Earl  StanhoM.  His  acthdly  was  now  shown  in  the  conclusion 
of  the  quadruple  alliance  between  England,  France,  Austria 
and  Holland  in  irrS,  .i  jl  ir-  rtiti'.itiing  peace  for  Sweden,  when 
threatened  by  Rus^ui  .iiiii  Di  ntii.irk,  w  hile  at  home  he  promoted 
the  bill  to  lirt'.il  Ihe  m<'ml)irship  of  the  House  of  I^irds.  Just 
after  the  collupse  of  the  South  Sea  Scheme,  for  whiih  he  was 
partly  responsiMc  bat  from  which  he  did  not  profit,  the  earl  ' 
died  in  London  on  the  5ih  of  February  17J1.  Stanhope  married  | 
Lucy,  daughter  of  Thomas  Pitt,  governor  of  Madras,  and  he  | 
was  succeeded  by  liis  eldest  son  Philip  (1717-1786),  a  distin- 
gufahed  nathewaittdan  and  a  fellow  of  the  Royal  Society. 

CWniS  SXMMHOra,  3rd  Eakl  Stamhopb  (1753-1816),  states- 
Btsn  sod  man  of  adence,  son  of  the  2nd  earl,  was  bom  on  the 
3id  of  Attguat,  1753,  and  edmated  under  the  oppoaing  inMuencea 
«  Eton  and  Geneva,  devothig  hlimdf  whilst  resident  ui  the 
Swiss  dty  to  the  study  of  mathematics,  and  acquiring  from  the 
ssaodations  connected  with  Switzerland  an  intense  love  of 
liberty.  In  polities  he  took  the  detiiotratic  side.  .\s  Lord 
Mahon  he  contested  the  city  of  Westminster  without  success 
in  1774,  when  only  just  of  age;  but  from  the  general  election  of 
1780  until  his  accession  to  the  peerage  on  the  7th  of  March  i;,S6 
he  rejireseiitcil  tlirough  the  inllueiue  o!  I^rd  Shetburne  the  Buck-  : 
inghamshire  borough  ot  High  WycomlHr.  and  during  the  sessions 
of  17H3  and  1784  he  g.avc  his  support  to  the  administration  of 
William  Pitt,  whose  sister,  Lady  Hester  Pitt,  he  marric<l  on 
the  19th  of  Dccemlier  1774.  When  Pitt  ceased  to  be  inspirxl 
by  the  Liberal  principles  of  his  early  days,  his  brother-in-law 
aemed  their  political  connexion  and  ofipoaed  with  all  the  im- 
petuoaity  of  his  fiery  heart  the  arbitnty  ncMUtes  which  the 
nbdstiy  fsvound.  Lord  Stanhope^  character  waa  wlthotit 
•ay  taint  of  meannwa,  and  bis  conduct  was  nuofced  by  a  lofty 
oonastenqr  never  mlhienoed  by  any  petty  motives;  but  his 
q>eecbes,  able  as  they  were,  had  no  weight  on  the  minds  of  his 
compeers  in  the  upper  chamber,  and,  from  a  disregard  of  their 
prejudices.  <ifien  drove  them  into  the  opposite  lobby.  He 
was  the  <  h.niir.an  of  the  "  Revolution  Society,  "  founde<l  in 
honoi;r  o!  the  Revoliiiion  of  the  members  of  which  in 

1790  expressed  their  sympathy  with  the  aims  of  the  French 
ptpubUcana.  Ho  bioiight  forward  In  1794  the  caaa  of  Mtibr,  on* 


of  the  Edbbngh  politicians  who  ww»  transported  to  Botany 
Bay;  and  bi  1795  he  btroduced  into  the  Lords  a  motion  depreca- 
ting any  InterMrance  with  iIk  internal  alTairs  of  France.  In  all 

these  points  he  was  hop)cIcssly  beaten,  and  in  the  l.i.sr  of  them  he 
w.^s  in  a  "  minority  of  one  " — a  S(.>bric)uct  which  stui  k  to  him 
throughout  life  -whereupon  he  secetled  from  [jarliamenlary 
life  for  five  yearys.  He  w.is  elected  a  fellow  of  the  Royal  Society 
SO  early  as  November  1 773,  ,ind  devoted  a  large  pai  t  of  hi;,  income 
to  experiments  in  science  and  philosophy.  He  invented  a 
method  of  securing  buildings  fiom  fire  (whkh,  however,  proved 
impracticable),  the  printing  press  and  the  lens  which  bear  his 
name  and  a  monodiord  for  tuning  musical  instruments,  sug- 
gested improvements  in  canal  locks,  made  aperioMnts  in 
steam  na\ngation  in  1795-1797  and  contiivod  tws  CSlcnktlng 
machines.  When  he  acquireid  an  cKtensive  property  In  Oewoo- 
shir^  he  projected  a  canal  through  that  ooonty  from  the  Briatol 
to  the  Eqgliih  Channel  and  took  the  levels  himself.  Electricity 
was  another  of  the  subjects  which  he  studied,  and  the  volume  of 
Prindphs  oj  EltctricUy  which  he  i&sucf!  in  1770  contained  the 
rudiments  of  his  theory  on  the  "  return  stroke  "  rc-sulting  from 
the  contact  with  the  earth  of  the  electric  cunent  of  lifjlitning, 
which  were  afterwards  atii])lilicd  in  a  < . mtribm  ion  to  the  I'hilo- 
sophinil  Triinsafliiiiti  for  17^7.  His  j  rirj.  i| i.il  l.ilMiurs  in  litcr.a- 
lurc  consisted  of  a  rcpl>'  to  Burke's  Rcjicctums  on  tht  French 
Revolulian  (i-qo)  and  an  Risay  on  the  rights  of  juries  (1792), 
and  he  long  meditated  the  compilation  of  a  digest  of  the  statutes. 
The  lean  and  awkward  figure  of  Lord  Stanhope  figured  in  a 
host  of  the  caricatures  of  Saycrs  and  Cilfaray,  reflecting  on  bis 
political  opinions  and  his  peiaooal  relations  with  his  children. 
His  first  wife  died  ia  1780^  and  he  manied  in  i7St  Looiaa, 
daughter  and  sole  hebaas  of  the  Hon.  Henry  Gfenvflle  (governor 
of  Barbadocs  in  174(1  sod  amhansndor  to  the  Porte  in  1763),  a 
younger  brother  of  tba  nt  Earl  Temple  and  George  Grenville; 
who  survived  him  and  died  in  March  i8.<g.  By  his  first  wife 
he  had  three  daughters,  one  of  whom  w.as  Lady  Hester  Stanhope 
(7-T.).  His  youngest  daughter,  I^idy  Lury  RarhacI  Stanhope, 
eloped  with  Thom.as  Taylor  of  Sevenoaks.  the  family  apothe- 
cary, and  her  father  refused  to  he  reconciled  to  her;  but  Pitt 
made  Taylor  conlroller-Rcneral  of  the  customs,  and  his  s<in  was 
one  of  Ixird  Chatham's  executors.  His  second  wife  w;is  the 
mother  of  three  sons.  Lord  Stanho(>c  died  at  the  family  seat 
of  Chevening,  Kent,  on  the  15th  of  December  1816,  being 
succeeded  as  .(th  carl  by  his  son  Philip  Henry  (1781-1855), 
who  inherited  nw.wy  of  his  scientific  tastes,  but  is  bat  known, 
perhaps  for  his  association  with  Kaspar  Ha  user  (f.v.). 

Philip  Hxnrv  Stanboh,  5th  Sail  SrsmnvB  (t8o$-x87s) 
English  historian,  better  known  aa  Lord  Mahon,  aoa  of  the  4th 
cad  and  his  wife,  the  daughter  of  the  lat  Btmn  Ciningten, 
was  bom  on  the  30th  of  January  1805.  Hb  took  Ms  degree  at 
Christ  Church,  Oxford,  in  1827,  and  entered  partiament  In  1830. 
He  was  under  secretary  for  foreign  .itf.iir<  for  the  ea-K  i  r.ths 
of  i8j5,  and  secretary  to  the  India  lio.-.ril  in  r.'^.js.  but  though 
ho  Temaineii  in  the  House  of  Commons  till  he  made  no 

special  mark  in  politics.  He  was  chietly  intercstcxi  in  literature 
and  antiquities,  and  in  184J  took  a  prominent  r>art  in  passing 
the  Copyright  .\ct.  He  w;u5  a  trustee  of  the  British  Museum, 
and  in  1856  he  proposed  the  foundation  of  a  National  Portrait 
(>.allcry;  its  subsequent  creation  was  due  to  his  executors.  It 
■vas  mainly  due  to  him  that  in  1869  the  Historical  Manuscripts 
Commission  was  started.  As  presklent  of  the  Society  of  Anti- 
quaries (from  1846  (mwcrds),  ft  was  he  who  called  attcnthm  in 
Englsod  to  the  need  of  supporting  the  excavatioiis  at  Tkoy. 
And  in  r855  be  fmnded  the  Stanhope  essay  pnbte  at  Oifiotd. 
or  his  own  works  the  moat  important  are  his  Life  of  Bdisarius 
(i8jg);  History  of  Ike  Wat  of  Suetessioti  in  Spain  (1833),  la'gely 
based  on  the  first  carl's  papers;  Hislcry  of  F.nf,!(ztu!  from  the  PfMr 
of  Utrecht  to  the  Peace  of  VcrsaiUa  1 1  S.}6- 185.)) ;  Life  of  H  iV/wbi 
Pitt  (r86T-i8<i?);  and  History  vf  England,  comprising,  Ihe  rrii;n  of 
Queen  Anne  until  the  Pe,jce  of  Utrfcht  (1870).  ,\  new  ctlition  of 
this  last  work  was  published  in  1008.  The  two  histories  and  the 
Life  of  IMtt  are  of  great  importance  on  account  of  Stanhope's 
anique  aooeaa  to  nuuiuacript  aathoiitica»  and  tb^  famahi 


Digitized  by  Google 


STANHOPE,  LADY  HESTER— STANISLAUS  I. 


775 


■Undaid  works;  and  though  bm  tad  dUR  bt  hu  been  found 
to  give  credit  for  too  much  to  Lord  Quthun,  lui  iadustrjr,  clear 

thouph  nui  t)r;lli:iiji  Mtvlc,  and  general  impartiality  in  criticism, 
have  been  iics<.rvt<il>  praised.  His  position  as  an  historian  was 
already  established  whrn  he  succeeded  to  the  earldom  in  1855, 
and  in  1871  he  was  m.-uic  an  honorary  associate  of  the  Institute 
of  France.  He  was  i>rijt,iiknt  ui  the  Litcrar>'  Funti  from  iSii; 
until  his  death.  He  died  on  the  J4th  of  Dcccmlx-r  1S75,  being 
succeeded  as  6th  earl  by  his  son  Arthur  Philip  (i83S-ii>o5),  father 
of  the  7th  carl.  His  second  son,  Edward  Stanhope  (1840-1893), 
was  a  well-known  Conservative  politician,  who  filled  various 
important  offices,  and  was  finally  secretary  of  slate  for  war 
(1S86-1893). 

RAMBOn,  UDT  HBOTKR  LVCT  (i776-i«99),  the  ddeit 
cihOd  of  the  3td  Eul  Stiwhope  by  hit  fiiat  irih  Li^  Hater  PiU, 
was  bom  «a  th»  tstb  of  Maich  1 7  76,  and  dwelt  at  h«r  fithei'i  mt 
of  Chevening  hi  Kent  nntQ  early  in  1800,  when  Mt  endtable 
and  wayward  disposition  drove  ber  to  her  grandmother's  bouse 
at  Burton  Pynscnt.  A  year  or  two  later  she  travelled  abroad, 
but  her  cravings  after  distinction  were  not  sati.^ficd  until  -she 
brrame  the  chief  of  the  household  of  her  uncle,  William  rill, 
in  Aui;u:-t  1S03.  She  sat  at  the  hc.nl  of  his  table  and  assisted 
in  welcoming  his  guests,  Rracin^;  the  bouni  with  her  stately 
beauty  and  enlivening  the  cotnii;;:.y  by  lit:  [..iiliness  and 
keenness  of  conversation.  Although  her  brightness  of  style 
cheered  the  declining  days  of  Pitt  and  amused  most  of  his 
political fnends,  her  satirical  remarks  sometimes  created  enemies 
irim  aOM  consideration  for  the  feelings  of  her  associates  wotdd 
have  oooractcd  them  into  frieodt.  Lady  Hester  Stanhope 
poiteited  pant  buainMa  taltiit%  and  when  Pitt  waa  out  of  o£Sce 
•he  acted  as  Ua  t^tnx»  taetMnqr.  She  was  with  Urn  in  his 
dying  illncat,  and  tame  of  fail  tatt  thoughts  were  concerned 
with  her  future,  but  any  anxiety  which  might  have  arisen  in 
her  mind  on  this  point  was  dispelled  through  the  grant  by  a 
nation  grateful  for  her  uncle's  qaalilles  of  a  pension  of  £i^oo 
a  year,  dating  from  the  .^oih  of  January  1S06.  which  Lady 
Hester  Stanhope  enjoyed  for  the  rest  of  her  days.  On  Pitt's 
death  she  lived  in  Montagu  Square,  London,  but  life  in  London 
without  the  interest  cau.scd  by  :i.s.«KiatinK  with  the  principal 
politicians  of  the  Tory  parly  proved  irksome  to  her,  and  she 
sought  relief  from  lassitude  in  the  fastnesses  of  Wales.  Whilst 
she  remained  on  Englisb  soil  happiness  found  no  place  in  her 
heart,  and  her  native  land  was  finally  abandoned  in  February 
iSto.  After  naqy  mnderingt  she  settled  aoMuig  the  Druses 
on  Mt  Lribaaon,  and  from  thia  loiitaiy  potitkm  she  wielded 
an  ahnott  abtolutc  antlMchy  over  tlie  tunooading  dbtricu. 
Her  oentnl  over  the  nadves  was  snffidenlly  commanding  to 
Induce  Ibrahim  Pasha,  when  about  to  invade  Syria  in  1S3S,  to 
solicit  her  neutrality,  and  this  supremacy  was  maintained  by 
her  commandinR  character  and  by  the  belief  th.it  she  possessed 
the  gift  of  divination.  Her  cherished  companion,  Miss  Williams, 
and  her  trusted  medical  attendant,  Dr  Charles  Lewis  Meryon 
(178J-1S77),  dwelt  with  her  for  some  time;  but  the  formerdicd 
ill  i.HjH,  and  Meryon  left  Ml  Leij.innr;  in  i.Hji,  only  returning 
for  a  final  visit  from  July  i8j7  to  August  i.-^jS.  In  this  lonely 
residence,  the  villa  of  Djoun,  8  m.  from  Sidun,  in  a  house 
"  hemmed  in  by  arid  mountains,  "  and  with  the  troubles  of  a 
household  of  some  thirty  scrs'anls,  only  waiting  for  her  death 
to  phuider  the  bouse,  Lady  Hester  Stanhope's  strength  slowly 
wasted  away,  and  at  last  she  died  on  the  23rd  of  June  1839. 
Tht  (BMappciintmentt  of  her  life,  and  the  neceatity  of  ovecawiog 
her  tcrvante  aa  weB  aa  the  diicA  who  tnnmuided  Djonn,  bad 
inlfiHtfltii  a  tMBper  aattnaDy  impeiiout.  In  afiiieiuanoe  as 
in  voice  she  resembled  her  grandfather,  the  Sat  Lord  Chatham, 
and  like  him  she  domineered  over  the  cirde,  large  or  tnall, 
in  which  she  was  placcfl. 

Some  years  after  her  death  there  appeared  three  volume*  of 
iiemoirs  of  ike  l-ndy  Hester  Stanhope  aj  related  by  krrtelf  in  Con- 
venations  'uilh  krr  Ph\si<UlH  (l>r  Mi  rvoii.  1H45;.  .ind  the>c  were 
(oUowfid  in  the  succeeding  year  by  three  volumes  of  Truveit  0}  lAidy 
Bwtir  Stumkif,  ftmmt  tim  Compktion  tf  her  Utnuirs  namud 
ly  far  MmMm.  They  puMUiteo  a  Kvdy  picture  of  this  itnn^ 
wonas's  Efe  and  diaiiactar,  and  contaiasa  omay  aaaodoMa  of  Pitt 


and  his  colkagues  in  jMlitie|l  life  for  a  auafttr  of  a  , 

h\ri  death.  See  alio  Mrs  dmlm  Roendall,  Ladf  BnUr 

(1910). 

STANIMAKA.  a  towrn  of  Bulgaria  in  Eastern  Rumclia;  on 
the  Derin  Dfre,  an  alTlucia  tif  the  Marilza,  12  m.  S.S.E.  of 
Phiiipt^icipolis.  Pop.  (lyoO),  14,130.  It  is  an  important  seat 
of  the  wine  trade  and  also  possesses  a  distillery.  Sericulture 
is  carried  on  under  Hritish  atispices.  To  the  south  of  the  town 
are  the  ruins  of  the  medieval  citadel.  Under  its  Greek  name 
Stciumachos,  the  lown  is  frequently  mentioned  in  oonnesion 
with  the  Bulgarian  wars  from  the  nth  century  oawarda. 

STANISLAU  CPoliah,  SttuiisUtwow),  a  town  in  Galicia,  Austria, 
87  m.  S.£.  of  Lamheig  by  rail  Pop.  (1900),  30^410,  about  half 
Jewa.  It  poMtmei  a  beautiful  paiiib  dmnh,  which  oontaina 
the  tomb*  o(  the  Potockl  Ctmibr.  The  prindpal  indettriet 
include  tmdaft  dyeing,  tile  maUag^  nUttBi^  Urn  piadactiaB 
of  yeast  and  there  is  a  large  csubUdunent  ibr  the  nanuftetan 
of  railway  stock.  Stanislau  is  an  important  railway  junction, 
and  hiis  a  considerable  t  rade,  principally  in  agricultural  produce. 
Slani-ilau  «lis  fii-jruleii  uy  S'.inislo.v  Polotki  (d.  16S3),  and  has 
been  nt^^iy  iciiuill  Mnie  iL  \v;i>i  devastated  by  a  great  fire 
in  1S68. 

STANISLAUS  1.  [Lkmi  zv.n.ski]  (1677-1766),  king  of  Poland, 
lK>rn  at  l-cml>crg  in  1677,  was  the  son  of  Rafael  Ixsiczynski, 
palatine  of  Puscn,  and  Anne  Catherine  Jablonowska.  Me 
married  Catherine  Opalinska  by  whom  he  had  one  daughter. 
In  1697,  as  cupbearer  of  Poland,  he  signed  the  confirmation  of 
the  articles  of  election  of  Augustus  II.  In  1703  be  joined  the 
Lithuanian  Confedenqy,  wfaidi  the  Sapiefaaa  with  the  aid  of 
Swedish  foM  had  formed  afatntt  Anfufltaa,  and  b  the  following 
year  was  selected  by  Cbariea  XIL  to  tupertede  Augustua. 
Leszczynski  was  a  young  man  of  hhmflfiw  antecedents,  respect- 
able t.nlcnts,  .and  ancient  family,  but  certainly  without  su£Eicient 
force  of  character  or  political  influence  to  sustain  himself  on  so 
unstable  a  throne.  Nevertheless,  with  the  ."i.ssist ance  c^f  a  bribing 
fund  aiad  an  army  corps  the  Swedes  succeeded  in  pntcuring  his 
election  by  a  scratch  assembly  of  half  a  dozen  castellans  and  a 
few  score  of  gentlemen  (July  2,  1704).  A  few  months  later 
Stanislaus  w.is  forced  by  a  sudden  inroad  of  Augustus  to  seek 
refuge  in  the  Swedish  camp,  but  finally  on  the  34tb of  September 
1705  he  was  crowned  king  with  great  tpkndttUf,  Charles  himself 
sujtplying  his  nominee  with  a  new  crown  and  accfitie  in  lieu  of 
the  andeat  regalia  which  had  been  carried  «f  to  Saaany  hgr 
Augustus.  The  fint  act  of  the  new  king  was  to  ooadnde  an 
alliance  with  Cbariea  XU.  whereby  PoUnd  engaged  to 
Sweden  agalHl  the  tear.  Staaltbuiadid  whathecouUtej 
his  patran.  Thus  he  induced  Maseppa  the  Coiaack  hetraaa  to 
desert  Peter  at  the  most  critical  period  of  the  war,  and  placed 
a  small  army  corps  at  the  dispos-il  of  the  Swedes.  But  he 
depended  so  entirely  upon  the  success  of  Charles's  arms  that  after 
Poltava  (i7og)  his  authority  vanishexi  as  a  dream  at  the  first 
touch  of  reality.  I'he  vast  inaju.-iiy  of  the  Poles  hastened  to  re- 
pudiate him  and  make  their  peace  with  Augustus,  and  Leszczyn- 
ski, henceforth  a  mere  pensioner  of  Charles  XII.,  accompanied 
Krassau's  army  corps  in  its  retreat  to  Swedish  Pomerania.  On 
the  restoration  of  Augustus,  Stanislaus  resigned  the  Polish  Crown 
(though  he  retained  the  royal  title)  in  exchange  for  the  little 
principality  of  Zweibrttcken.  In  1716  he  was  saved  from 
maminttlon  at  the  handa  of  a  Saion  olBoer,  Laooa,  hy 
Staniilaiit  PUMuatowakl,  the  UHkms  of  the  fntue  king.  Be  vtm 
resided  at  We{s.scnburg  in  Lorraine,  and  in  1735  bad  the  tatiait^ 
tion  of  seeing  his  daughter  Mary  become  the  consort  of  Louis  XV. 

and  queen  of  !■  ranee.  His  son-in-law  supported  his  claims 
to  the  Polish  throne  after  the  death  of  Augustus  II.  in  1733,  which 
led  to  the  war  of  the  Polish  Succession.  On  the  oth  of  September 
1733  Stanislaus  himself  arrived  at  Warsaw,  h.-iving  travelled 
night  and  day  through  central  1- nropc  disguised  as  a  coachman, 
and  on  the  following  day,  despite  many  protests,  was  duly 
elected  king  of  Poland  for  the  second  time.  But  Russia,  opposed 
to  any  nominee  of  France  and  Sweden,  at  once  protested  againtt 
his  election;  declared  in  favour  of  the  new  elector  of  Saxony,  aa 
the  candidate  of  her  Autt  nan  ally;  and  on  the  lotli  of  Jime 
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1734  A  Riunan  tmqr  of  Myooo  under  Peter  Lacey,  after  pro- 
cUUai  AVRUIIaillL  at  Wmmr,  piioceeded  to  bcskge  SlanisUus 
la  Oaarig  where  he  had  intmidied  Uimdf  with  bis  ptniaam 
Qnciwdiiit  the  primata  and  the  Fkcnch  and  Swediih  mbinten) 
to  awah  the  pnuniied  auooour  fntm  France.  The  siege  began 
in  October  1734.  On  tbe  17th  of  March  1735  Marshal  Miinnich 
superseded  Lacey.  and  on  the  ^oih  of  May  10:1;  .-xfurUi! 
French  licet  appeared  in  the  roads  and  disiTiiliarkcii  00  iikh.  A 
week  after  its  arrival  this  liule  army  ,h.i1I;li-.'.I\  attempted  to 
forrc  the  Rubsiati  iiitretKhmenls,  but  was  beaten  otT  and  liiiallv 
com]>elled  to  surrender.  I'liis,  by  tbe  way,  was  the  first  time 
France  and  Russia  met  as  foes  in  the  field.  On  the  30th  of  June 
173s  Danzig  capitulated  unconditionally,  after  sustaining  a 
siege  of  135  days  which  cost  the  Rus-sians  8000  men.  Stanislaus, 
disguised  as  a  peasant,  had  contri\x-d  to  escape  two  days  before. 
He  waa  first  faeajtd  of  again  at  Kttnigabag,  whence  be  issued  a 
manihiita  to  Us  partiaaa  wUdi  naHdtod  kt,  the  foneation  of  a 
ooofedcntiaa  oo  bn  bdulf,  and  the  deipatdi  of  a  Polish  envoy 
to  Farb  to  vagt  Vamoe  to  bivada  Saxony  wftb  at  least  40,000 
men.  In  tbe  Ukraine  too.  Count  mdwlas  Potocki  kept  on  foot 
to  support  Stanislaus  a  motley  host  of  50,000  men,  which  was 
ultimutely  scattered  by  the  Kui^iaiis,  In  1736  Stanislaus  .iK.iin 
abdicated  the  throne,  bu!  reieivni  Ijv  way  of  compcnsiition  '.he 
dukedom  of  I.-orraiiie  ami  Har,  whic  h  wns  to  revert  to  r'niiue  on 
bis  death.  He  settled  at  Luneville.  founderi  there  the  AtaJimiti 
Sianishi.  and  devoted  him.self  fur  the  re^t  of  his  life  to  science  and 
philanthropy.  He  died  in  1766  at  the  age  of  89.  Among  his 
works  may  be  nentloaed:  (&iirts  dm  pkRomfke  titi^ntaHt 
(Paris,  1763;  1866). 

See  Roliert  Nisbet  Bain.  Charles  XII.  (London.  1835) ;  ibid.,  PupU'i 
0/  PtitT  the  Great,  cap.  vi.  (London,  1897);  Cramowski  (Jan 
Nepomucen),  SlanUiav  Lesutynski  in  Poland  (Pol. ;  Warsaw,  1858) ; 
Louis  Lacroix,  Les  Oputcules  tnidiies  de  S.  L.  (Nancy.  iHWi) ;  iMIres 
inidiles  de  .V.  L.,  ed.  P.  Boy6  ( Paris,  lyol ) :  Marchioness  lies  Keaiilx, 
Le  Roi  SUmi^lai  ft  MurU  'Lesztzynskt  U'aria,  1B95).       (.R.  N.  B.) 

STANISLAUS  II.  AUGUSTUS  IPoniatowski)  (1732-1708). 
king  of  I'oland.  the  son  of  Stanislaw  rDnialowski,  palatine  of 
Cracow,  the  friend  .ind  rompanion  of  Charles  XII.  of  Sweden. 
Bom  :ii  17 ^l  he  owcii  his  advance  in  Ufe  to  the  influence  of  his 
uncles  the  (Mjwerful  Czartor>"Scy,  who  sent  him  to  St  Petersburg 
in  the  suite  of  the  English  ambassador  Hanbury  Williams. 
Subsequently,  through  the  influence  of  the  Russian  chancellor, 
Bestuzhev-Ryumin,  be  was  accredited  to  the  Russian  court  as 
tbe  ambasaador  of  Saxony.  Tbfongh  WiUiams  be  was  introduced 
to  the  grand  dndieta  Catherine,  who  was  imsittibly  attracted 
to  tiw  b^wdf^*  and  brilliant  jroung  noUeman,  for  whom  she 
abandoned  aB  her  other  tevm.  Ponlatowskl  waa  concerned 
in  the  mysterious  and  disrepuUbIc  coospica^  nhkk  aoiq^t  to 
set  aside  the  succession  of  the  grand  duke  Feter  and  his  son 
Paul  in  f.ivour  <if  ("alhcrine,  a  conspiracy  frustrated  by  the 
unex|M.tteii  reiovcry  of  tlie  erni>ress  Eli/.jilx'th  and  the  conse- 
quent arrci-l  ihe  conspirators.  Stanislaus  returned  to 
Warsaw  much  iliscrcdited,  Init  nevertheless  was  (SefU.  7,  1764) 
elected  king  of  I'oland  ihrouph  the  (iverv\ helming  uiiiucnce  of 
Catherine  (she  had  promised  him  the  crown  as  early  as  October 
1763),  and  was  crowned  on  the  x'5tli  of  November,  lo  the  disgust 
of  his  uncles,  who  would  have  preferred  anot  her  nephew,  Prince 
Adam  Casimir  Czartoryscy,  as  king,  but  were  obliged  to  submit 
to  tbe  dictation  of  the  Rossian  court.  The  best  that  can  be  said 
to  Stanislaus  as  king  of  Pdand  is  that  with  aO  his  romantic 
ideas  and  ewelkBt  hoentioH  he  mnained  fram  lint  to  last  the 
cicatun  of  drmnHtanoea.  He  had  dfanbed  to  the  throne  by 
very  sUppery  ways,  he  was  dependent  for  a  considerable  part  of 
his  enormous  income  on  the  woman  who  had  compensated  him 
with  a  crown  for  the  luss  of  In t  :iltci  "ini-.s,  he  iv.is  iletestcd  by  the 
nobility,  who  r<'u-'ir<leii  him  as  a  liase-liorn  upstart  and  yet  had 
to  put  up  with  him.  'ITius  in  every  way  hi*  posilinr,  uas  most 
ilillicult:  yet  he  tried  to  do  his  duly.  In  the  beginning  of  his 
rr  i>;ii  111.'  Iiroke  away  from  the  leadiiig  strings  of  his  ur.tles  and 
inaugurated  some  useful  economical  reforms.  .'Xfler  the  tirsl 
partition  (as  a  result  of  which,  by  the  way,  his  debts  amounting 
.to  7,000,000  guldens  were  |Mid  by  the  Diet  and  his  civil  list 


was  raised  to  316,000  guldens  per  annns)  he  entered  enthusiasti- 
cally bto  the  atteapitt  of  the  ptttiobi  to  natoie  the  power  and 
proqierity  of  their  coontiy,  whOe  the  doqnent  oration  whidi 
he  ddivered  hcfove  the  Diet  on  taking  the  oath  to  defend  the 

constitution  of  tbe  3rd  of  May  1791,  moved  tbe  susceptible 
deputies  to  tears.  But  when  the  confederation  of  Targown'ca, 
with  the  secret  support  of  Rus,sia.  was  formed  against  the  consti- 
tution, he  w.is  one  <i(  the  tirs:  to  accede  to  it.  thus  completely 
paralysing  the  .iclicm  of  the  army  which,  under  his  younger 
brother  Prince  Josep.'i  and  Thaiiiieiis  Kosciuszko,  was  performing 
pro<ligies.  Ill  lad,  by  the  end  of  his  life,  Slani.slaus  had  become 
an  expert  in  the  art  of  "  acceding  "  and  "  hedging.  "  Of  resolute 
and  independent  action  he  was  quite  incapable;  in  fact. his  whole 
career  is  little  more  than  a  record  of  humiliations.  Thus  in 
1782  when  be  waited  upon  Catherine  at  Kaniow  during  her 
triumphal  pragRaa  to  tbe  Crimea,  she  kqit  her  ancient,  grey- 
haired  tover  waitng  for  weeks,  aM  while  Imlf  contcmptnoualar 
promismg  to  lopect  the  httegiity  of  Poland,  she  oart^  dfrWiwI 
to  be  present  at  a  supper  which  he  had  prepared  for  her  at  great 
cost.  A  few  years  bter  he  was  forcibly  abducted  by  the  Confecfe- 
rates  of  Bar,  who  did  not  know  what  to  do  with  their  captive, 
and  allowed  him  to  return  to  his  court  in  a  confused,  bedraggled 
CDndit ion.  On  tlie  outbreak  of  the  insurrection  of  1704  he  was 
iililigcii  to  sue  for  his  very  life  ti)  Koscius/ko,  and  suffered  the 
indignity  of  seeing  his  ct'Wcy  expunged  from  the  coinage  a  year 
before  he  was  obliged  t<i  ub<l;cale  his  throne.  Th<  l.tst  scars  of 
his  life  were  employed  in  his  sumptuous  prison  at  St  Petersburg 
(where  he  died  in  1798)  in  writing  his  memoirs.  Of  his  innumer- 
able mistresses  tbe  most  notable  was  .Mmc  Lulli^,  tbe  widow 
of  an  upholsteier,  on  iriiam  he  lavished  a  fortune.  He  also 
contracted  a  secret  marriage  with  the  countess  Grabowaka. 
Yet  he  waa  capable  of  tlte  moat  looantic  friendships,  as  witness 
his  correqiondenee  with  Mme  GaoCMn,  whom  he  invited  to 
\V  arsaw,  where  on  her  arrival  she  6nmd  rooms  provided  for  her 
exactly  like  those  she  had  left  at  Paris — the  same  size,  the  same 
kind  of  carpets,  the  .s.ame  furniture,  down  even  to  the  very  IkkjIc 
which  she  had  been  reading  the  evening  before  her  departure, 
placed  exactly  as  she  had  left  it  with  a  marker  at  the  very  place 
where  slie  had  left  off.  Stanislaus  had  ind(x-d  a  generous  heart, 
frequently  paid  the  debts  of  his  friends  or  of  deserv  ing  srhol.irs 
whose  cases  were  brought  to  Ins  notice,  and  was  excec<lingly 
good  to  the  poor.  He  also  encour.ige<l  the  arts  and  scietices,  and 
his  Wednesday  literary  suppers  were  for  some  lime  the  most 
brilliant  aodal  functions  of  the  Polish  capital.  The  beat  descrip- 
tion of  Stanislaus  is  by  tbe  Swedish  minister  EnipatrOm,  wiio  was 
presented  to  hun  early  in  1788.  "Thekingof  Poland,  "he  says, 
"  has  the  finest  head  I  ever  saw,  hut  an  eapiesaioo  of  deep 
melandwly  detracts  from  the  beauty  of  his  countenance. . .  .lie 
is  broad-shouldered,  ileep-chested,  and  of  such  lofty  stature  tha.t 
his  legs  seem  disproport:i)n.iie;>  short. .  . .  He  has  all  the  chiziling 
qualities  nccessiiry  to  sustain  his  digiuly  in  public.  He  sfH-aks 
fhe  Polish,  I-atin,  German,  Italian,  French  at.il  Kngltsh  lonj^ui-s 
perieclly  .  .  .  and  his  conversation  fills  slran^•ers  will)  adniir.-i- 
tion.  .  .  .  .-Vs  a  grae.d-m.ister  <if  the  ceremonies  he  ■.'.ituUl  have 
done  the  honours  mewl  brilliantly.  .  .  .  Moral  courage  he  alto- 
gether lacks  and  allows  himself  lo  be  completely  led  by  bis 
entouragr,  which  for  the  most  part  consists  of  wx)men.  " 

Sec  L;irs  von  Engestrom,  Minnm  ech  Anteckmuf/ir,  vol.  i.  (Stock- 
holm, 1876):    Correspondatue  tnidiu  de  SUinitlct  PottiaUmtki  ttmc 

Madame  Geoffrin  (Paris,  1875);  Jan  Kibinski,  Recfjifclions  of  Ae 
Times  of  Slanislaw  Auiia<lu\  (i'ol  ("racow.  1K()')'<:  .Wfi.viif.t  srerets 
rl  inidits  dt  Slanisifis  A  u  zu  stc  \{y\\:z\f„  >ti:r.t}.i.\u  iK.i  Prince 

Joseph  Poniatawski  \n  tlie  i.iuhl  of  Ihetr  Fnrale  Correspondence. 
in  French,  edited  in  Polish  by  Bronislaw  Dcnibuisln  (  Lcmlwrg,  1901). 
Staniiiiaus's  diaries  and  letters,  which  were  for  tnany  years  in  the 
Russian  foreign  office,  have  been  pubiilhed  in  the  Yalnik  Erropy 
for  January  iqo8.  See  also  R.  N.  Bain's,  TV  lait  Kint  of  Poland 
and  hit  Contemporaries  fiqofjt.  (R.  \.  H.) 

STANLEY  ( I-'.\Mii-v).  This  ancient  and  historic  Knglish  family 
derived  its  name  from  Stanley  in  Leek  (in  the  Stafiordshire 
"  moorlands  ").  Its  first  known  ancestor  is  .Adam  de  Stanley, 
brother  of  Liulf  de  Audley,  ancestor  of  the  lords  Audley,  who 
lived  in  the  time  of  Kins  Stephen.  His  descendant  WiDiaaa  de 
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Stanley  acquired  tbe  forestenMp  of  Wirral,  with  an  bdress,  in 

12S4,  and  was  ancestor  of  two  hrothi  rs,  Sir  William  and  Sir  John 
Slanlc>'.  The  Sorintr  married  llic  lieiresi  <j1'  ilootori  in  Wiiral 
and  was  ancestor  ul  tlie  Stanleys  oi  Hooton,  w  hose  baronetcy, 
created  in  1661,  lxK"ame  extinct  in  180.3.  The  younger  brother 
was  lieutenant  01  IrcJand  under  Richard  II.  and  Henry  I\'., 
obtaiiwd  from  the  latter  the  Isle  of  Man  in  foe,  built  a  fortified 
house  at  Liverpool,  and  became  K.G.  He  married  the  heiress 
oi  the  Lathoms,  a  native  family  who  hod  held  Lathom  in  thanage 
from  the  Conqoeat  at  least  and  Knowsley  Igr  farigbt-service 
fmm  tlie  lath  oentuiy.  His  grandson  Thoous  was  father  of 
tlM  fittt  «ail  of  Derby  (Mtlteuy,  Earls  of)  and  of  Sir  William 
Stnkgr  «f  Holt,  whoa*  sieat  malth  led  to  hfa  aecutian  fat 
tnaaao  in  i49S>  and  of  Sir  John  Stanlqr,  aaoertor  of  the 
Stanleys  of  Alderley,  who  obtained  a  bafOMtcy  in  1660  aad  a 

barony  in  iH.^g. 

Of  the  second  carl's  vounRcr  brothers,  Sir  Edward  was  raised 
to  the  peerage  as  Lord  ilouteagle  in  1514  for  ^^el■,  ll-ei.  at 
Flodden,  but  the  dignity  pas.scd  with  an  heiress  to  the  Parkers 
in  15S1;  and  Sir  James  was  ancestor  of  the  Stanleys  of  Ilicker- 
stalTc,  who  obtained  a  baronetcy  in  1628  and  succtx-<led  to  the 
caridoin  in  I7j6.  Thdr  father  had  married  the  heiress  oi  Lord 
Strange  of  Knockyn,  and  was  summoned  in  that  peerage  from 
14S3  to  1497,  but  did  not  live  to  inherit  the  earldom.  His  wife 
was  a  first  cousin  of  Houy  VIL's  queen. 

Ihs  4th  earl  was  summoned  as  Lord  Strange,  in  his  father's 
Ufetime^  as  was  the  5th  earl,  but  the  baraoy  fell  into  abe>auce 
between  fab  three  daugbten,  wlM  wteeied  pesmiiom  of  tbe 
family  estates  with  hb  brother,  die  6th  eaiL  He  bought  out 
their  il^ts  in  the  Ue  of  Man,  Had,  Iqr  his  maniage  iilth  a  liBter 
and  oMieir  of  the  18th  eari  it  Odofd,  acquired  a  dain  to  the 
great  chamherlainah^,  which  he  advanced  ia  1616  and  which 
was  renewed  by  their  descendants.  His  son  was  summoned  as 
Lord  Strange  in  1628  in  the  erroneous  belief  that  the  family 
retained  the  dignity,  and  a  fresh  barony  of  Strange  was  thus 
created.  But  on  the  death  of  the  loth  carl  (1736)  this  barony, 
with  the  lordsliip  of  Man  and  other  ^rc-at  estates,  passei!  to  the 
2nd  duke  of  AthoU,  whose  heir,  the  present  duke,  hohis  the 
title.  The  earldom  with  large  estates  in  Lancashire,  p.ussed  to 
the  heir  male  (sec  above). 

Although  the  present  wealth  of  the  Stanleys  is  largely  derived 
from  the  great  industrial  development  of  Lancashire,  they  were 
already  a  power  to  be  reckoned  with  in  that  county  and  in  Cheshire 
at  the  time  of  tlie  Wats  of  the  Roses,  and  have  held  a  leadfaig 
positioa  ever  since  among  P-ngliiA  nobles.  For  three  centuries 
they  were  in  sacoemion  hwdaJieutenant  of  Lancadiire  aad 
occasionaUy  of  ChclUfe  as  weO,  and  they  have  always  lived  in 
considerable  state.  Lathom  House,  thdr  andent  seat,  in  the 
hundred  oi  West  Derby  (whence  possibly  the  style  of  their 
tarldoin),  was  wrecked  in  the  Civil  War,  and,  though  rebuilt  by 
the  ninth  carl,  was  sold  by  h»  daughters.  Hut  Knowslcy,  wirh 
its  great  park,  is  still  theirs,  lying  to  the  cast  of  Livcrjiool,  in 
which  their  feudal  tower  still  stood  in  i8ji. 

S<  <  ^^  llIn(I's  Hundred  rf  Wxrral  (Liverpool,  1909) ;  Round's  Peerage 
and  Fidi)^'-ee  (London.  ii)'.i>\;  County  Histories  of  l-im  .i>liir<- and 
Chcihire,  and  works  on  the  peerage  passim.  (J.  U.  R.J 

The  barony  of  Stanixt  or  Alderley  was  created  in  T830  for 
Sir  John  Thomas  Stanley,  Bart.  (1766-1850),  of  Alderley  Park, 
QiMhire,  a  brother  of  Edward  Stanley  (i 779-1849),  bishop  of 
Noniich  and  fatlicr  of  Aithar  fenxliyn  Stulcy.  A  memlier  of 
pailiameat  and  a  fUlow  of  the  Soyal  Sedety,  he  mairied  Iforia 
Joscpha  (d.  i863),daughterof  John  Holroyd.ist  carl  of  Sheffield. 
Thdr  ddcst  son,  Edward  John  Stanley,  2nd  baron  (1802-1869), 
cntcr<^l  the  House  of  Commons  in  1831  and  became  under- 
s<-<-retary  to  the  home  department  in  1841,  patronage  secretary 
to  the  treasury  from  1835  to  1841,  payma-itcr-gcneral  in  i84r, 
and  under  secretary  for  foreign  affairs  from  1846  to  1852.  In 
two  years  before  he  succi-edeii  '.o  Uu-  barony  of  Stanley,  he 
was  created  Baron  Eddisbury  oi  Wnirnngioti.  He  was  president 
of  the  board  of  trade  from  1855  to  1S5H,  and  postmaster-general 
from  t86o  to  1866.  His  wife,  llenrieiu  Maria  (1807-J895), 
•dau^itier  of  Heniy  Atigmtus  DMca-Lee^  ijlb  Viioount  Dillan, 
XXV.  9$  a 


waa  a  remarkable  woman.   Bdore  her  marriage  in  t8t6  she  had 

lived  in  Florence,  and  had  attended  the  rctci)tions  of  the  countess 
of  Albany,  the  widow  of  Charles  Edward,  the  Young  Pretender; 
and  in  London  she  had  great  influence  in  s'nial  and  political 
circles.  When  he  was  patronage  secretar\  her  hush.and  was 
described  by  Dird  Palmerston  as  '"  join;  -  v,  hi|)  with  Mr.s  Stanley." 
Later  in  life  Lady  Stanley  of  Alderley  helped  to  found  the 
Women's  Liberal  Unionist  Association,  and  she  was  a  strenuous 
worker  for  the  higher  education  of  women,  helping  to  establish 
Girton  College, Cambridge.the  Girls'  Public  Day  School  Company, 
and  the  Medical  Colkge  for  Women.  She  died  on  the  i6th  at 
Fefamaiy  1895.  Bar  yoonger  son,  Edward  LyuI|A  Stanley 
(b.  x8j9),  who  in  1903  sueoeadedhiahroither  Hemy  Edward  John 
(iSiT-rgos)  as  4th  baron,  had  previovsty  had  an  actfro  cneir 
as  an  educationist  and  a  Liberal  politician.  Be  was  a  feOow 
of  BalUoI  College,  Oxford,  and  waa  M.P.  for  OhOiam  from  1880 
to  iSSv  He  was  for  many  years  a  member  of  the  London 
School  Board.  In  190Q  on  the  death  of  tbe  3rd  earl  of  Sbeffidd, 
he  inheritc-ti  the  barony  of  Sheffield,  and  that  Of  Stailtgr  «f 
.Mdorlcy  rsiiw  Ixcame  merged  in  it. 

STANLEY,  ARTHUR  PENRHYN  (iSis-i88i).  English  divine, 
dean  of  Westminster,  was  born  on  the  x.5lh  of  December  181 5, 
at  Alderley  in  Cheshire,  where  his  father,  afterwards  bishop  of 
Norwich,  was  then  rector.  He  was  educated  at  Rugby  undcc 
Arnold,  and  in  r834  went  up  to  Balliol  College,  Olibid.  After 
obtaining  the  Irdand  scholarship  and  Newdigate  prise  for  an 
English  poem  (The  Gypsies),  he  waa  in  1839  dected  feUow  of 
Uaiveisity  Collegia  and  in  tha  same  year  toolt  orders.  In  ii4» 
he  travelled  in  Gtveee  and  Italy,  and  on  his  return  settled 
at  Olford,  wliere  for  ten  years  he  was  tutor  of  liis  college  and 
an  influential  eleraent  in  university  life.  His  petaonal  rdations 
with  his  pupils  were  of  a  singularly  close  and  affectionate  nature, 
and  the  charm  of  his  soci.il  gifts  and  genial  character  won  him 

I  friends  on  all  sides.    His  literary  reputation  was  early  established 

1  by  his  Life  of  ArnM.  published  in  1844.  In  1845  he  was 
appointed  sek"ct  preaclier.  and  published  in  1S47  a  \oiumc  of 

'  Sermons  and  Essays  on  the  Apostolic  A^e,  which  not  only  laid 
the  foundation  of  his  fame  .ts  a  prcAcher,  but  ilso  marked  his 
future  poaition  as  a  theologian.  In  university  politics,  which  at 
that  time  wore  mainly  the  form  of  theological  controversy,  iio 

'  was  a  strong  advocate  of  comprehension  and  toleration.  As 
an  uodergraduate  he  had  entirely  sympathized  with  Arnold  in 
resenting  the  agitation  led  by,  but  not  confined  to,  the  High 
Chadi  psngr  in  i8j6  afiinit  ue  appointmant  of  E.  D.  Bampdtn 
to  the  v^jispNlesHiiihipflf  divinity.  Duiii^thalangagitatlon 
whidi  followed  the  pnbKationnu84i  of  l>ict  No.  XC.  aadwMdi 
ended  in  the  withdrawal  of  J.  H.  Newman  fton  the  Anglican 
Church,  he  used  all  hts  influence  to  protect  from  formal 
condemnation  the  Ki  li  ---  a  id  tenets  of  the  "Tructarian" 
party.  In  1H47  he  re^isSid  the  movement  set  on  foot  at  Oxford 
against  Hamjxlcn's  appointment  to  the  bishopric  of  HiTclnrd 
Finally,  in  1850,  in  an  article  published  in  the  luiinhurgh 
Review  in  defence  of  the  "  Gorham  judgment  "  he  asserle<i  two 
prindplcs  which  he  maintained  to  the  end  of  his  life — first, 
"  that  the  so-called  supremacy  of  the  Crown  in  rdigious  matters 
was  in  reality  nothing  else  than  the  supremacy  of  law."  and, 
secondly,  "that  the  Chtirch  of  England,  by  tbe  very  condition 
<A  its  being,  waa  not  High  or  Low,  but  Brand,  and  had  always 
induded  and  been  nesnt  to  indude^  opporite  and  cantmiHcloiy 

under  dtscosrioa." 

It  was  not  only  in  theoretical  but  in  academical  matteta  that 

his  sympathies  were  on  the  liberal  side.  He  was  greatly  inter- 
ested in  university  reform  and  acted  secretary  to  the  royal 
commission  apixiintcti  in  1850.  Of  the  im[K)rtanl  changes  in 
.administration  an  1  edui  alion  which  were  ultimately  carric<l  out, 
Stanley,  who  took  the  principal  share  in  drafting  the  report 
printed  in  1852,  was  a  strenuous  ;;iivoc;'.tc.  These  changes 
included  the  transference  of  the  initiative  in  university  legislation 
from  the  sole  authority  of  the  heads  of  houses  to  an  elected  and 
rspwscotative  body,  the  opening  of  college  fellowahips  aad 
.rfw>i.-ijp.     mifmo^  hy  tbe  Rnoul  of  iocil  and  othcT 
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iHtikfiHiBtlM  BdMafanBiiiMit  ■>  mtrkwikHftn  of  mbecription 
totlB  TUr^r^iM  ArtkiM,  utf  vuira  attpsteincnM^ 
mrfwlntw  aadialkmiee  of  the  prafaawriftte.  Before  the  leport 
was  i&sued,  Stanley  wiks  appointed  to  a  canonry  in  Canterbury 
Cathedral.  During  his  residence  there  he  publikhcd  his  Memoir 
of  his  father  ( I S51),  and  completed  his  Commcniiiry  on  the  EpisUes 
to  the  Corinthians  (li^!;:^).  In  the  winter  und  spring  of  1852-1853 
be  made  a  tour  in  h^ypi  luui  ihc  Holy  Land,  the  result  of  which 
was  his  weli-knuwn  volunii'  on  Mnoi  and  PaUstinr  (1856).  In 
1857  he  travelled  in  Russi:i,  ami  roUex  tcd  much  of  the  materi;ils. 
for  his  Lecture*  on  the  Eastern  Church  (1861).  His  Memorials 
tfCanlcrbury  (1855),  (Uaplayed  the  full  maturity  of  his  power  of 
dealinR  with  the  events  and  chancteck  ol  past  history.  He  was 
also  examining  chaplain  to  Bishop  A.  C.  Tait,  his  former  tutor. 

At  the  ckiae  of  1856  Sunley  waa  aiipaiated  icgiua  pnfeaMV 
cf  nrrifMitiril  MrtMfyat  Oxford,  apoM  wfaidi,  iiitli  tkotttached 
cmuy  A  Gtate  dnuch,  be  beU  till  18^.  He  begu  Us 
tiwtBMBt  of  tbe  Mibject  with  "  the  fint  dawn  of  the  hislory  of 
the  chmrch,"  the  call  of  Abraham;  and  published  the  first  two 
volumes  of  his  Hislory  ef  Ike  Jmnsk  Church  in  1863  and  1865. 
From  1^0  to  ;!railemir;^I  .ind  t  lrric.i]  circles  were  aRitalcd  by 
the  Sturm  which  ioliowed  the  jiuhhcatiun  ol  Essays  atui  Ktrini'S. 
a  volume  to  which  two  of  his  most  valued  friends,  benjamin 
Jowclt  and  I-rederick  I'eniple,  hatl  been  contributors.  Slanh  y's 
part  in  this  controversy  may  be  studied  in  the  wi Dcd  ,ir.d  third 
of  his  Essays  on  Churth  and  State  ( 1 8;o) .  The  result  of  his  action 
VIS  to  alienate  the  leaders  of  the  High  Church  party,  who  had 
cndeaTOmed  to  procure  the  formal  condemnation  of  the  views 
advaaCOd  in  Essays  and  Reviews.  In  i8j6  he  published  a 
Lti$tr  If  tke  Mtkof  «/  Laadtm,  advocating  a  relaxation  of  the 
toima  of  daical  mbwiiptiM  t»  the  Thirty-idiie  Articles  and 
the  Pnyw4ioak.  An  act  amadtes  the  Act  of  Unifonnity,  aod 
canynigotttlii  aome  decree  Stanley's  propoaeb,  ma  poaeed  fai 
the  year  1865.  In  1863,  Stanley,  at  Queen  Victoria's  wish, 
accompanied  the  prince  of  Wales  on  a  tour  in  Egypt  and 
Palestine. 

Towards  the  clow  of  he  was  ap|X)inied  by  the  Crown  to 
the  deanery  of  Westminster.  In  December  he  married  I_uly 
Augu.sta  Bruce,  sister  oi  Lord  Elgin,  then  governor- pcneral  of 
India.  His  tenure  of  t  he  deanery  of  West  minster  was  memorable 
in  many  ways.  He  rccogniicd  from  the  first  two  important 
disqualifications — his  indifference  to  music  and  his  slisht 
knowledge  of  architecture.  On  both  these  subjects  he  availed 
himself  largely  of  the  aid  of  others,  and  threw  tiimself  with  charac- 
teristic foersy  and  entire  success  into  the  task  of  rescuing  from 
aaj^hctand  preserving  from  decay  the  treasure  of  historic  monu- 
nwotafaiwbraitlieabbqrissorich.  la  i86s  he  published  his 
MmaHdtufWiilmmster  Abbey,  a  work  wMeh,  ds^occirioBal 
inaccuracies,  is  a  mine  of  informatioa.  waa  a  constant 
preacher,  and  K^ve  u  great  impulse  to  Ttcoch's  practice  of 
inviting  distinguished  preachers  to  the  abbey  pulpit,  especially 
to  the  c\'ening  services  in  the  nave.  His  personal  influ- 
ence, already  unique,  was  much  im  reased  by  his  removal  to 
London.  His  circle  of  friends  included  men  of  every  denomina- 
tion, every  cla.ss  and  almost  of  every  nation.  He  was  untiring 
in  literary  work,  and,  though  this  consisted  very  largely  of 
occasionid  papers,  lectures,  articles  in  reviews,  addresses,  and 
sermons,  it  included  a  third  volume  of  his  History  of  the  Jewish 
Church,  a  volume  on  the  Church  0/  Scotland,  another  of  Addresses 
and  Sermmu  preached  in  Amciica,  and  another  on  Christian 
Iml&iitimu  (t88i).  He  was  continually  engaged  in  theological 
coBtioversy,  and,  by  his  advncaqr  «f  all  efforts  to  promote  the 
social,  moral,  and  religions  ame&aatieii  «f  the  poonr  dnses 
and  his  chivalrous  courage  in  defending  thoeo  whom  he  held 
to  be  unjustly  denounced,  undoubtedly  Incurred  much  and  grow- 
ing odium  in  int'.uential  cirditi.  .^mon^;  the  causes  of  ofTenre 
might  bo  enumerated  not  onl\  his  vigorous  defence  of  one  from 
whom  he  Kreat'.y  <liflered.  Hishop  C  oicnso.  but  his  invitation  to 
the  Hitlv  ( "i>?iimtmion  of  .\ll  the  revisers  of  the  tr.m!ilation  of  the 
liililf,  im  iiniinp  a  V'nit.iri.m  araonR  other  Nonconformists.  Still 
Stronger  was  the  feeling  caused  by  his  efforts  to  make  the  recital 
of  the  Athaaariaa  Creed  optional  instead  of  imperative  in  the 


Antfioaaniicfc.  In  1874  he  spent  part  eitbairiDleriBKnniB, 
whither  be  went  to  take  put  in  tha  ■Miiata  of  the  dnhanf  Edit) 
bur^  and  the  grand  dudUiB  Maria.  HahathhwOafai  the  spring 
of  1876,  a  blow  from  which  he  nemr  cntiR^f  latowed.  But  io 

1878  be  was  deeply  Interested  by  a  tour  tn  Ameifca,  and  in  the 
following  autumn  visited  for  the  Last  time  northern  Italy  and 
Venice.  In  the  spring  of  iSSi  he  preachc<l  funeral  sermons  in 
the  abbi'v  on  Thomas  Carlyle  and  Lord  Beaconsfield,  concluding 
with  the  latter  a  series  of  sermons  preachetl  on  public  occasions. 
In  the  .'iiimmer  he  w,i.s  preparing  a  pajier  on  the  Westminster 
Confession,  and  prcAching  in  the  abbey  a  course  of  Saturday 
Lectures  on  Ihf  Beatitudes.  He  died  on  the  18th  of  July,  sad 
was  buried  in  Henry  VII.'s  chapel,  in  the  same  grave  as  hb 
wife.  His  pall-bearers  comprised  representatives  of  literature, 
of  sdeooe^  of  both  Hotiies  of  Parliament,  of  theohigy,  Aq^icsa 
and  Nmoonfimaiit.  and  of  the  umwrritiea  of  OzfnRl  and 
CanMdi*.  tlie  recumbent  ntomtmcat  placed  upon  tke  9ot, 
and  the  wfaidows  in  the  chapter-house  of  the  abbcgri  one  ol  them 
a  gift  from  Queen  Victoria,  were  a  tribute  to  Ua  meBory  Inn 
friends  of  every  class  in  England  and  America. 

Stanley  was  undoubtcflly  the  leading  liberal  theo'ogian  of  his 
time  in  Kngland.  Throiinlioiii  hi»  wriIi^f;^  wi  s<t  the  iinpre»,  not 
only  of  hi*  distinctive  ({enim  and  ol  hi-.  «  x- r.u  riliinry  gift*,  but 
also  of  his  special  views,  aims  and  aspiration j.  He  looked  on 
the  age  in  which  he  lived  as  a  period  of  transicion,  to  be  follo««d 
either  by  an  "  eclip»e  of  faith  *  or  by  a  "  revival  of  ChrUtuiniiv  in 
a  wider  asjx-ct,"  a  "  catholic.  compreheiiMve,  all-embracing  Chn«»l- 
anity  "  that  "  might  yet  overcome  the  world,  "  He  was  never  tired  o( 
asaertinn  his  belief  "  that  the  Christian  Church  had  not  yet  presented 
it»  final  or  its  roost  perfect  asp^^cl  to  the  world  ";  that  "  the  belief 
of  each  sucx-vsnivc  age  of  Christendom  hail  as  a  matter  of  fact  varied 
enormously  from  the  belief  of  its  predecessor  "  ;  that  "  all  confesMOOf 
and  similar  documents  arc,  K  taken  as  fin.il  expressions  of  absolute 
truth,  minlftadinK  ";  and  that  "  there  still  remaim-il.  In^hind  all  tbo 
1  imtroversies  of  the  iKist,  a  h^hCT  ChrintianitN  »hi(  h  neither  ai^siil- 
ants  nor  defenders  had  fully  exhausted."  ''  The  first  duty  of  a 
modem  theologian  "  he  held  to  lie  "  to  study  the  Bible,  not  lor  the 
sake  of  making  or  defending  systems  out  of  it,  but  for  the  sake  of 
discovering  what  it  actiiully  contain*."  To  this  study  be  looleed 
for  the  best  hope  of  such  a  progressive  developmeiat  of  Christiaa 
ihi'.ili>yy  as  should  avert  the  danger  arising  from  "  the  apparently 
1  I  :■  .1  !!>;  rliveini  m  e  iK  twfi  n  the  inti  lli^ence  and  the  faith  of 
our  time."  He  enforced  the  duty  "  <A  pl.u  inii  in  the  lKicV>irouiKl 
whatever  was  .leciilental.  temporao'  or  sccondars-,  and  of  bringing 
into  due  jM'omincnce  what  was  primary  and  essential."  In  the 
former  group  Stanley  would,  without  doubt  or  hesitation,  have 
plare^t  ail  questionsi connected  with  Episcopal  or  Presbyterian  orders, 
or  that  (leal  onlv  with  the  mitward  forms  or  epr«inor»us  of  rflini<Mi. 
or  with  the  authorship  or  age  nf  the  lii>nl;s  of  llie  <  lid  restamen) 
liven  to  the  question  of  miraculous  and  external  evidence  he  would 
have  been  inclined  to  assign  a  secondary  place. 

The  foremost  ami  highest  pUice,  that  ol  the  "  essential  and  super- 
natural "  element*  of  religion,  he  would  have  reserved  for  its  motal 
and  spiritual  truths,  "  its  chief  evidence  and  chief  essence,"  "  the 
truths  to  \x  drawn  fnwi  the  teoching  and  fiom  the  life  of  Chriat," 
wh<<>*-  character  he  did  not  hcritate  to  vecogniae  "  the  gieaiat 
of  all  miracles." 

With  such  views  it  was  not  to  be  wuiidered  at  that,  from  first  to 
last,  as  has  already  been  indicated,  he  never  lost  an  oopoitunity 
of  siipporting  a  policy  of  width,  toleration  and  coaspwHieaiioii  in 
the  Church  of  England.    So  again  he  was  always  eager  to  imisl 

on  the  essential  points  of  union  between  \-arious  denominations  of 
("liriitiau.».  He  wa.4  throughout  his  life  an  unllinching  advocate 
of  the  connexion  between  Church  and  Slate.  By  this  he  under- 
stood: (1)  "  the  rccogmtiaa  and  sBMMCt  on  the  fart  of  the  State 
of  the  religious  cxprcaskm  of  the  faith  of  ttie  community,"  ami 
(2)  "  th:ir  ilii>t  religious  expresiiion  of  the  faith  of  the  community 
on  the  mo'-t  sacred  and  moitt  vital  of  all  its  interests  should  be  eon- 
trolled  and  Ruided  by  the  whole  community  through  the  supremary 
of  l.iw."  At  the  .xinii'  time  he  was  in  favour  of  making  the  cri-cd 
of  the  Church  as  wide  as  p<jaiiible — "  not  narrower  than  that  which 
is  even  now  the  test  of  iu  membership,  the  i^oaties'  Cteed  "—and 
of  throwing  down  all  baiiieta  which  oonld  be  winly  dispenacd  wtlh 
to  admis»ion  to  its  odoittiy.  As  an  immediate  step  he  even  ad«» 
r.atcd  the  admission  under  oue  icstrlctions  of  English  NonconfoflMitS 
and  Scottish  I'rihlivterians,  to  preach  in  .\ng1ican  pulpits. 

.'Vpart  from  tin  ,;n.it  impulse  which  he  gave  to  the  study  alike 
of  the  Bible  and  Church  history,  his  influence  may  be  said  in  aver)- 
true  sense  to  colour  the  writings  of  many  of  those  Who  msst  dUv 
from  him.  The  subjects  to  which  he  looked  as  the  moat  aiatelisl 
of  all — the  universality-  of  the  divine  love,  the  supreme  importance 
of  the  moral  and  spiritual  elements  of  religion,  the  iupremacy  of 
conscience,  the  aeose  of  the  central  citadel  of  Christianity  as  bctag 
contained  in  the  chancier,  the  Wstory.  the  spirit  of  to  Mae 
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Founder — have  impressed  thcmst  lvos  more  and  more  on  the  teaching 
and  the  pri  adiinj;  u(  cM-ry  (Javi  ui  clergy  in  the  Church. 

S«e  C.  C.  Bradley.  RuolUctumt  of  A.  P.  Stanley  (iMj):  R.E. 
Prothcro  and  C..G.Bnidky,L^tmCirmpndtm§itDmitSlnilty 

(2  vols.,  1893). 

trANLST,  EDWARD  (1779-1S49),  hahap  of  Norwkb,  the 
yovncff  bnther  of  the  ist  Baran  Stanley  of  Alderl^,  «u  born 
in  LoidoB  and  educated  at  St  Jdia'c  CdkfSt  CanMdce  (i6th 
manner,  iSoa}.  Hemaavdaiwd  hi  iBos  and  became  rector 
of  ASdeAey,  Gmhiie,  three  yean  later.  Here  he  took  a  great 
iatcrtst  in  education,  and  encouraged  especially  the  teaching 
of  secular  subjects  at  his  school.  In  1837  he  was  consecrated 
bishop  of  Norwich.  The  diotest  ;u  this  time  was  coii2])iLuous 
for  laxity  and  want  of  discipline,  and  tins  he  proceeded  to 
remedy, although  at  first  he  met  wl.h  much  opposition.  Ordina- 
tions and  confirmations  were  held  more  regularly  and  frequently, 
the  schools  were  properly  inspected,  the  Plurality  .Act  was 
enforced  and  undesirable  clergy  were  removed.  He  was  tolerant 
towards  Dissenters  and  supported  all  nuiaionary  undertakings 
without  regarding  their  sectarian  associations.  In  politics  he 
was  a  liberal  and  devoted  himself  especially  to  edticational 
questions.   Dean  Stanley  (»ce  above)  was  his  third  son. 

Stanlay's  letters,  Before  and  aJUr  WaUrloo  (edited  by  I.  H.  Adcane 
and  M.GreiifeU,  1907;,  are  full  of  intcNst  to  (twicattci  Napoleonic 
history. 

STANLEY.  SIR  HENRY  MORTON  (1840-1004^,  British 
explorer  of  Africa,  discoverer  of  the  course  of  the  Congo,  was 
born  at  Denbigh,  W'aks,  on  the  10th  of  June  1840.'  His  parents 
were  named  Rowlands  or  RoUant,  and  his  father,  who  died  in 
184J,  was  the  son  of  a  small  fanner.  John  Rowlands,  by  which 
name  Stanley  was  baptised,  was  brought  up  first  by  his  maternal 
grandfather,  and  after  hie  death  was  boarded  out  by  his  mother's 
brotbersathaUacrowBawedL  In  1847  he  was  taken  to  the  St 
Aaaiih  Union  wukhMie,  lAen  he  WW  Bated  ior  hk  activity  and 
intdliieaM.  Theacbooltuatatattbe«oiUioute,Jaine»Frands 
(vhocvcntMally  died  toaandhoiMe),  was  a  tyrant  of  the  Squecrs 
type,and  in  May  i856,Roiwhuids,  after  giving  Francis  a  thrashing, 
ran  away  from  school.  He  sou^t  out  his  paternal  grandfather — 
a  well-to-do  farmer  who  refused  to  help  him.  ,\  cousin ,  hnwi  vi.  r, 
who  was  master  of  a  national  school  at  Brynford,  look  him  in 
as  a  pupil  teacher.  But  within  a  year  he  was  sent  to  Liverpool, 
where  he  lived  with  an  uncle  who  was  in  straitened  circumstances. 
'I  hi  111,  .liter  workinR  at  a  haberdasher's  and  then  at  a  butcher's 
shop  enK,igcd  himself  as  a  cabin  boy  on  a  sailing  ship  bound  for 
-New  ( irleans,  in  which  city  he  landed  early  in  1859.  There  he 
obtained  a  situation  through  the  food  offices  of  a  merchant 
named  Henry  Morton  Stanley,  who  mheeqMBtly  adopted  the 
lad  aa  bis  son,  designing  for  him  a  nercantOe  caieer.  To  this 
end  ywMtff  StanlQr  (aa  be  was  heaoiibrth  known)  waSMit  ton 
conatiy  atom  in  Aritawae  The  merchant  ahoMly  afterwards 
died,  without  havfaig  nade  fiuther  provirion  lor  his  proiigi. 

When  the  Chril  War  broke  out  in  1861  Sunley  enlisted  in  the 
Confederate  army;  he  was  taken  prisoner  at  the  battle  of  Shiloh 
(April  1863),  and  after  two  months'  experience  of  the  hardships 
of  Camp  Douglas,  Chicago  ( where  the  prisoners  of  war  were 
confined),  he  ooliiined  rrK-.i.se  by  cnrolliiif;  in  the  Federal  artillery. 
In  less  than  a  monlh  he  was  di.srhargcd  as  unfit.  In  November 
186 J  he  returned  lu  Liveri>ool  "  very  [xior,  in  bad  health  and  in 
shabby  clothes,"  and  made  his  way  to  Denbigh,  but  was  turned 
away  from  his  mot  hcr's  door.  This  incident  deeply  afTecled  him. 
Naturally  of  a  sensitive,  aflcctionatc  nature,  henceforth  he  prac- 
tiaed  etmif  adNmppcession  and  reserve.  For  a  livelihood  be 
took  to  the  sen — was  wrecked  off  Barcek>na — and  in  August 
i8&i.  enlisted  in  the  United  States  navy.  AcconUng  to  an 
apfNuentbr  authentic  stoiy*  he  obtained  pmnMitiao  Cor  awieaniing 
500  yds.  and  tyfaig  a,  rope  to  a  captured  steamer,  while  ezpoaed 
totheahotandalMllef  abatlaiyef  tenguna.  After  the  war  he 
croeaed  the  plahia  to  Salt  Lake  City,  Denver,  and  other  ports, 
acquiring  a  reputation  as  a  vivid  descriptive  writer  for  the  press. 

^'This  is  the  usually  accepted  date,  but  fmm  Stealer's  AutO- 
tmpaph-i  it  WDuld  apjxMr  that  the  year  of  his  birth  waS  lU^a. 
*  See  C.  Rowlands,  Htnry  M.  Staniey,  p.  loa. 


Thus  began  a  series  of  adventures  in  search  of  "  copy."  In  the 
autumn  of  1866  we  hear  of  him  travelling  in  Asia  Minor 
roKU  for  Tiflis  and  Tibet,"  and  as  beiqg  attacked,  with  his  tm 
CBBipanioBa,  by  bijgaad^  robbed  and  InipriaeneJ,  the  Poiteaub- 
seqneotly  paybtf  through  the  AoMdeta  mlnhtar  aa  indeondtr 
for  the  outrage.  In  Deoemher  of  the  lame  year  Stanley  revbited 
Denbigh  and  St  Asaph,  returning  thence  to  America.  In  1867 
he  joined  General  Hancock's  expedition  against  the  Red  Indians, 
acting  as  correspondent  for  the  Missouri  Drtttocr<iS  .irid  either 
papers.  His  reports  induced  the  AVu'  York  Herald  to  send  him 
to  accompany  the  Hniish  expedition  of  1867-68  against 
the  emperor  Theodore  of  .Abyssinia.  Succeeding  in  sending 
through  the  first  news  of  the  t  i  l  ul  Magdala,  Stanley  uHraeled 
the  special  attention  of  the  proprietor  of  the  Herald,  James 
Gordon  Bentielt,  and  received  from  him  a  roving  commission. 
He  went  to  Crete,  then  in  rebellion,  in  the  latter  part  of  1868, 
and  thence  to  Spain,  where  he  arrived  in  time  to  witness  the 
scenes  following  the  flight  of  Queen  Isabella  from  Madrid.  He 
chronicled  the  events  of  the  Republican  rising  m  1M9  end  waa 
at  Madrid  hi  October  of  that  year,  whtD  he  received  a  tdcfiam 
from  Mr  Gordon  Bennett,  jun.,  summoning  hfan  to  Paris. 

Arrived  in  Paru  Stanley  waa  infonned  that  he  was  to  go  and 
find  Livingstone.'  Stanley  then  shared  the  common  opinion 
that  Liviiit;slone  h:ui  died  Mimew litre  in  CiT.lr.il  Africa,  but 
Ueniielt  was  sure  he  was  alive  and  .SlatjUy  v^as  to  iind  and  help 
him  to  the  best  of  liLs  ability.  The  journey,  which  v.-,is  to  be 
kept  Secret  to  avoid  suspicion,  was  to  begin  next  day.  Strangely 
enough,  though  sn  i:ri;i:it  ;n  the  matter,  Bennett  cumbered 
Stanley  with  a  large  number  of  commissions  to  fulfil  before  the 
quest  for  Livingstone  could  be  begun.  In  accordance  with  th«e 
instructions,  Stanley  went  to  Egypt  to  witness  the  opening  of 
the  Suez  Canal  in  November,  thence  to  Philac,  and  in  January 
1870  he  arrived  in  Jerusalem,  whcie  he  met  Captain  (afterwards 
Sfar)  Charles  Warren.  WtKt,  by  wayof  Cmiitantineple,he  visited 
the  battlefields «f  the  Criaiea,  and,  passing  through  tlie  Ckucaaua 
from  Baku,  he  made  an  adventurous  journey  acrow  Pania  to 
Buahiie,  whence  he  sailed  to  Bombay.  From  Bombay  he  sailed 
for  Africa,  reaching  Zanzibar  on  the  6th  of  January  1871. 

The  journey  to  the  interior  was  begun  on  the  Jisl  of  March; 
on  the  loth  of  November,  having  overcome  innumerable  ditbcul- 
lies,  Stanley  arrived  at  I  jiji.  wl-.ere  Livingstone  then  was;  the 
young  traveller  gree'ing  the  famous  veteran  with  the  words, 

Or  Livingstone,  I  presume?"  With  Livingstone  Slanlcjf 
navigated  the  northern  shores  of  Tanganyika  and  settled  the 
question  as  to  whether  the  Kusizi  was  an  effluent  or  an  affluent — 
a  point  then  much  debated  in  connexion  with  the  hydrography 
of  the  Nile  basin.  Leaving  Tanganyika  on  the  9th  of  January 
1872  Sunley  regained  Zanaibar  on  the  7th  of  May.  He  had 
accomplished  hismimioo,  andbyitheeatahiiihedhiarnKitatioa 
asaleaderofnenandaneipihwcrof gMatpnmnaa.  Iuastai7, 
made  public  in  a  picturesque  naitative,  Hwml  Fotmd  LhimgHome 
(187  j),  was  at  first  received  in  London  with  some  incredulity, 
owing  in  part  to  his  connexion  with  .American  journalism  of  a 
\y]K  then  unfamiliar  and  distasteful;  but  the  journals  of  Living- 
stone, which  he  brought  home,  silenced  the  crit ics. and  Irom  Queen 
\  icloria  Stanley  received  a  gold  snutT-box  set  with  brilliants  and 
her  thanks  for  the  services  he  ha<l  rendered.  Nevertheless 
Stiuiley  records  that  all  the  actions  of  his  life,  ami  all  his  thoughts, 
since  1872,  were  strongly  coloured  by  the  storm  of  abuse  and 
the  wholly  unjustifiable  reports  circulated  about  him  then. 

A  aeries  of  public  lectures  in  England  and  .America  followed. 
In  1873,  as  war  correspondent  of  the  Herald,  he  accompanied 
Wotedey's  expedition  to  Ashanti,  which  lie  deacribed,  tofethcr 
with  his  Abyssinian  eiperieaces,  in  •  wohmw  entitled  Ctmauk 
and  Mafftat*:  Tm  Brim  CmmMkm  (Lnubn,  1874).  Ob 
reaching  the  island  of  St  Vtaeent  frrai  Adianti  fai  1874  he  lint 
heard  that  Livingstone  was  dead,  and  that  the  body  was  on  its 
way  to  I'.ng]and.  After  the  funeral  of  Livingstone  some  time 
was  spent  in  negotiations  for  sending  Stanley  aflill  to  Africa, 

•  Prevl^lll^lv.  in  Novemfier  1868,  Stanley  had  h<^n  sent  to  Efrypt 
by  the  Hernld  "to  meet  Livingstone.'  ai  i  .1  time  reported  to  he 
on  his  way  borne.  Stanley  got  as  far  as  Aden  when  be  was  recalled. 
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there  to  determine  geographical  problems  left  UBJolved  by 
the  deaths  of  Livingstone  and  Spekc,  and  the  dboovcry  by 
Sir  Samuel  Baker  of  Albert  Nyaiua,  a  lake  then  reputed  to  extend 
UiiBitaMy  in  a  wmtberly  direction.  Finally,  Sir  Edward  Lawson 
(aftenraids  Lord  BuibImupr),  the  editor  and  jmpiietor  «f  the 
DaOy  TeUgraph,  to  nhom  Stanley  had  caannuiieated  his 
desires,  and  Sir  Edwin  Arnold  of  that  journal,  induced  Mr 
Gordon  Bennett  to  join  them  in  raising  a  fund  for  an  Anglo- 
Amtrir.in  cxjK'dition  under  Stanley's  command.  This  exp<?di- 
tion  la-sted  from  October  1874  to  AukusI  1877  and  accomplished 
mure  than  any  other  single  exploring  expedition  in  Africa. 
Politicailv,  also,  the  journey  had  momentous  consequences; 
it  led  directly  to  the  foundation  of  the  Congo  State  and  to  the 
partition  of  the  hitherto  unappropriated  regions  of  Africa  between 
the  states  of  western  Simipe.  Stanley  started  from  the  east 
onaat  and  leached  tte  oeean  agun  at  the  numtli  of  the  Conio, 
^Tiag  demouttnted  die  identity  of  that  river  with  livmpbne^ 
LoaJaba  hy  navigating  it*  couiae  from  Nyangwe— the  point  at 
which  both  Livingstone  and  Loivelt  Cameron  had  turned  aside. 
Tiiis  wonderful  achievement  waS  accomplished  in  the  face  of 
difficulties  so  great  that  they  could  have  been  overcome  only  by 
such  a  man  as  Stanley  proved  himself  to  l>c  -a  man  of  inflexible 
will,  who  having  c  onreived  a  vast  design  carried  it  to  its  ronrlu- 
sion  regardless  of  any  obstacles,  s])aring  neither  him.s»-lf  nor  his 
associates  and,  if  opfxjsed,  prepared  to  shed  blood  to  attain  his 
object.  Of  the  three  white  men  who  accompanied  him  all  died 
during  the  journey;  Stanley  himself  was  prematurely  aged. 
The  discovery  of  the  course  of  the  Congo,  though  the  greatest, 
WW  iMtt  one  of  nuuqr  CMgraphical  problems  solved  during  this 
neflMmbie  etptdMan.  Vat  part  played  by  the  Kagera  in  the 
MKie  qntcm,  the  unity  and  approximate  aie*  of  Victoria  Nyanaa, 
the  true  length  and  area  of  Tanganyika  and  the  whereabouts  of 
its  outlet,  and  the  discov  ery  of  a  new  lake,  Dwcru,  which  at  the 
time  Stanley  believed  to  be  a  branch  of  Albert  Nyanza,  are  some 
of  the  other  discoveries  n>ade  by  Stanley  at  this  time.  Tlie 
Story  of  the  expedition  w.is  given  at  length  in  Through  iht  Dirk 
Continent  (Ix>ndon,  1S7.S).  .Stanley's  letters  from  Uganda  and 
liis  call  for  missionaries  to  go  to  the  court  of  Mtesa  met  with  an 
immediate  response  and  proved  the  first  step  in  bringing  the 
Rgioa  of  the  Nile  sources  under  the  protection  of  Great  Britain. 
Important  as  was  this  result  of  his  journey  it  was  eclipsed  by  the 
event*  winch  followed  his  revebtioo  of  the  Congo  aa  a  megnifioent 
waterwny  pierdng  the  very  Iwatt  of  Africa.  Of  the  oommeidat 
ponibOitiea  of  the  region  he  had  made  known  Stanley  was  well 
aware.  The  one  other  man  who  at  once  grasped  the  situation 
was  TAX)pold  II.,  king  of  the  Belgians,  who  sent  commissioners 
to  intercept  Stanley  at  Marseilles,  when  he  was  on  his  way  back 
to  Kngland.  with  projxjsals  to  return  to  the  Congo,  jiroixis-ils 
which  Stanley,  much  needing  rest,  put  aside  for  the  time.  Ap- 
proached again  in  the  summer  of  1878  Stanley  lent  a  more  favour- 
able ear  to  Leopold's  suggestions.  Efforts  made  by  the  explorer 
in  the  autumn  to  anmBe  British  merchants  to  the  import  an:  i'  of 
the  Congo  basm  were  unavailing,  and  in  November  Stanley  went 
to  Bmuela  and  committed  himself  to  tlie  icbemea  of  the  king  of 
thoBelgfauM.  A  C0iiHll4r4lMhfd«H«irfC«ifw  was  formed  and 
Stankj  wka  entiuited  with  the  leadenhip  of  tlie  new  expedition, 
wUch  was,  in  Ida  own  wutdi,  "  to  prove  that  the  Congo  natives 
weie  auaceptible  of  civiliarion  and  that  the  Congo  basin  was  rich 
enough  to  repay  exploitation. "  Stanley  reached  the  Congo  in 
August  1879,  and  the  work  he  arcomplishcd  there  in  the  ensuing 
five  years  cnablefl  the  Comiu'-,  uhich  h.nl  meantime  changed  its 
name  to  that  of  Association  inlrmuliontile  du  Congo,  to  obtain 
the  recognition  of  America  and  KurojK-  to  its  transformation  into 
an  independent  state  ("  The  Congo  Free  State  ")  under  the 
sovereignty  of  King  Leopold.  Stanley  described  his  labours  in 
Tike  Cenap  and  the  Fomdmg  of  its  Pnt  SMe  (London,  1885).  a 
book  wUch  throws  valuable  Ijgbt  on  the  manner  in  which  the 
pnaoim  of  that  enterprise  act  to  woric,  and  the  object  at  which, 
from  the  lieginning,  they  aimed.  For  the  polHIod  aspects  of 
this  ques'ion  sec  AFRICA  (§  5)  jind  Congo  Fuee  State.  Here  it 
is  only  necessary  to  indicate  what  Stanley  actually  accomplished 
fltt  the  Congo.  At  the  outaat  the  am  of  hia  activiriea  WM 


restricted  by  the  enterprise  of  the  French  traveller  de  Brazza, 
who,  reaching  Stanley  Pool  by  a  more  northern  route,  placed — 
September  and  October  (&80— the  neighbouring  diatricu  on  the 
north  bank  of  tbeConiDuiderFieu&peotection.  DeBmaaa'a 
journey  WW  dliectl3r  iunfaed  by  StuHqr'a  diMomriei»  ud  tlnu 
early  had  thow  dltooveilet  fed  to  intematfonal  rivdrics.  Not- 
withstanding this  check  Stanley,  without  much  trouble  with  the 
natives,  founded  stations  for  his  association  along  the  banks  of 
the  river  ;is  high  up  as  Stanley  F.ills.  A  more  difficult  task  was 
the  making  of  a  road  through  the  cataract  region  and  the  carry- 
ing over  it  in  sections  of  four  small  steamers,  all  of  which  wore 
launched  on  the  middle  river.  This  road-making  exploit  earned 
for  Stanley  from  the  natives  the  name  of  Bula  Malari,  the 
rock-breaker,  the  aU-powerfid — a  fit  deacriptioo  of  the  man 
who  allowed  no  obataideB  to  turn  Um  ftmim  the  addevenent 
of  hia  pmpow. 

Stagey  retnned  to  Eumpe  b  the  middle  of  1884  and  attended 

the  Berlin  Conleneace  of  1884-1885,  which  dealt  with  .African 
affairs,  acting  as  technical  adviser  of  the  American  plenipoten- 
tiaries. While  in  Germany  he  lectured  in  various  cities  on  the 
benefits  which  would  result  from  the  opening  up  of  Central 
Airira,  and  found  the  Germans  more  alive  than  the  British  to  the 
great  interests  at  stake.  The  revelation  of  what  the  Associ\ition 
iiilfrntiliiyntilr  had  done  intensitied  the  struggle  .Tniong  the 
powers  for  the  possession  of  African  territory.  Stanley  did  not 
return  to  the  Congo  on  the  recognition  of  the  Free  State  but  took 
up  his  residence  in  London.  With  James  F.  Hatton,  a  leading 
Manchetter  aitfdnnt,  be  promoted  the  Royal  Congo  Railway 
Compuiy  to  ooniwct  Stanley  Fool  with  the  lower  river,  but  tbo 
achement  the  time  caaae  to  non^t,  partly  owing  to  the  Indiffe- 
rence of  Eni^lish  capitalista  and  partly  in  coweqwnce  of  a  clause 
Inimical  to  British  interests  in  the  charter  which  King  Leopold 
proposeii  to  ►Irani  the  cornijijny . 

Though  iliU  an  Ameritai;  ;  ilizeii  Slaiili-y's  interests  and  ambi- 
tions were  tx-mitiing  ili>tiiii;tl>'  Btiii.-.h.  his  sympathies  in  that 
direction  being  joined  to  ;■.  fKTsonal  loyalty  to  the  king  of  the 
Belgians.'  A  desire  to  s<  rvc  tj<iih  pi'.riies  was  one  of  the  leading 
motives  in  his  next  African  adventure.  Stanley  had  become 
deeply  interested  in  the  schemes  of  Mr  (altcxwards  Sir)  William 
Mackinnon,  chairman  of  the  British  India  Stcaaa  Navigation  Com- 
pany, for  establishing  a  British  protectorate  in  East  Equatorial 
Africa,  and  it  ww  believed  that  thisobjc«t.aettld  be  fnitheicd 
at  the  wae  rim  that  ttMef  «w  sfloided  iMhaiB  Padm 
govcnor  of  the  £<|imtorial  Provinee  of  Ilppt,  who  had  been 
uolated  by  the  Mahdist  rising  of  iSSi-ifltfi  Stanley  agreed 
to  conduct  an  expedition,  nominally  in  the  service  of  thekhedive 
of  Kgypt,  for  the  relief  of  Emin,  The  mijor  part  of  the  funds 
needed  was  supplied  by  a  committee,  of  which  Mackinnon  was 
chairman.  Instead  of  choosing  the  direct  route  via  Zanzibar  or 
Nfombawi,  Stanley  decided  to  go  by  way  of  the  Congo,  as  thereby 
he  would  be  able  to  render  services  to  the  infant  Congo  State, 
then  encountering  great  difi&culties  with  the  Zaoaibar  Araba 
eaublished  on  the  upper  Congo.  Stanley  left  Europe  in  Januaiy 
1887  and  at  Zamdbar  entered  into  an  agreement  with  Ttppoo 
Tib,  the  chief  of  the  Coofo  Amfaa,  appointing  him  gwenor 
of  Stanley  FlaUa  atatioa  00  h^baU  of  the  Congo  SMe,  aad 
making  another  arrangement  with  him  to  supply  carriera  fbr  the 
Emin  relief  expedition.  Stanley  and  Tippoo  Tib  t ravelled 
together  up  the  Congo  .as  far  as  Rangala.  reached  on  the  30th  of 
May.  Thence  Tiprnio  Tib  wont  on  to  Stanley  Falls  ,md  Stanley 
prepared  for  a  journey  to  Allx-rt  Xy.iTiza,  where  he  exjxTtrii  to 
meet  Emin.  On  the  15th  of  June  Yambuya,  on  the  lower 
Aruwimi,  was  reached,  and  here  Stanley  left  his  rear-guard 
under  command  of  Major  E.  M.  Barttelot  and  Mr  J.  S.  Jameson. 
On  the  28th  Stanley  and  the  advance-guard  started  for  AJIiett 
Nyania,  "  and  untQ  the  sth  of  December,  lor  160  days,  we 
marched  through  the  foraat,  boah  and  jua^,  without  ever  having 
seen  a  bit  of  greensward  of  the  size  of  a  cottage  chamber  floor. 

'  of  the  later  policy  pursued  in  the  C(>nK"  State  Stanley  wrote, 
in  !  !  hat  it  »a.N  "  erri ri>;  i;.; nr.r.inl  "  T"  >',i>  (jack  to  the  Congo 
"  would  be  to  disturb  a  moral  malaria  injurious  to  the  reoiytniser  " 
(it«M(ifM#^,p.33r). 
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Nothing  but  miles  and  mfles,  endless  miles  of  forest."  Starva- 
tion, fever,  the  hostility  of  the  tribes,  wi  re  daily  incidents  of  this 
(enflile  nimrch,  during  vhkh  Stiakw  lost  nearl/  50%  of  his  men. 
On  the  13th  of  Deeemher  Albeit  l^ramimf  leided,  tnd after 
lome  delay  communication  waa  opened  wftli  EmiD,  who  came 
down  the  lake  from  the  NOe  in  a  steamer,  the  two  chiefs  meeting 
on  the  29th  of  April  18S8.  Disquieted  hy  The  n(ni-:irriv:d  of  his 
rearguard,  Stanley  rctr.iccd  his  s1c|k.  and  <m  Ihe  I  7!h  of  .-XugU-sL, 
a  short  distance  ahovo  V.Tmhuya,  found  th.il  Tippoo  Tib  had 
broken  faith,  that  Barttelot  had  been  murdere<l,  that  Jameson 
(who  soon  afterwards  died  of  fever)  was  absent  at  Stanley  Falls, 
and  that  only  one  European,  William  Bonny,  was  left  in  the 
camp.  Collecting  thoee  who  survived  of  the  reargtiard  Stanley 
lor  the  third  time  tnirmed  the  primeval  forest,  and  in  January 
1889  aO  that  was  left  of  the  expedition  was  aawmbled  at  Alliert 
Nyanza.  Of  646  men  with  whom  he  entered  the  Congo,  but 
246  remained.  In  April  the  return  journey  to  Zanzibar  by  way 
of  Uganda  was  begun,  Eniin  reluctantly  accompaiiyirii;  St;inley. 
On  this  homeward  journey  Stanley  discovered  Ruweii/.ori  !the 
Mountains  of  the  M<i<m),  traced  the  course  of  the  Semliki 
River,  discovered  .•\1IhtI  Edward  Nyanza  and  the  great  south- 
western gulf  of  Victoria  Xyanza.  During  his  Stay  to  the  Congo 
forests  he  had  also  obtained  much  information  concerning  the 
pygmy  tribes.  As  to  the  political  results  of  the  expedition, 
Stanley's  piopoaals  to  Emin  to  hold  the  Equatorial  Province  for 
the  CMigo  ttait  or  to  move  nearer  Vktoiia  Nyansa  and  enter 
the  scrv'icc  of  Mackinnon's  British  East  Africa  Company  had  not 
been  aecx-ptcd,  but  he  concluded  agreements  with  various  chiefs 
in  the  lake  regions  in  favour  of  (Ireat  Uritain,  agreements  which 
were  handc<l  over  to  the  East  .Africa  Comjwny.  Zanzibar  was 
reached  on  the  6th  of  December  i88g  and  the  expedition  was  at 
an  end.  Stanley's  account  of  it.  In  Darkesl  AJrka,  was  published 
0n  six  languages)  in  1890. 

ReturaiDg  to  England,  Stanley  was  received  with  much 
iMMioar,  anong  the  many  distmaions  conferred  upon  fain  being 
the deip«ct of  D.C J*,  fimm  Oxfoid and  of  LL.D.  fran  Cambridge 
and  from  Edfnbttri^.  On  the  12th  of  July  1890  he  mairied  a 
lady  whose  graccftil  work  as  an  artist  was  well  known,  Misa 
Dorothy  Tennant,  second  daughter  nf  Mr  Charles  Tennant, 
sometime  M.P.  for  St  .Mbans.  Later  in  the  year  he  visited  the 
United  Slates,  where  he  made  a  pilgrimaKe  to  the  places  where 
his  youth  had  been  spent,  and  in  i8gi-i8gj  went  to  .\ustralia 
and  New  Zealand  on  lecturing  tours.  On  bis  return  he  was 
renaturallzcd  as  a  British  subject,  and — at  the  solicitation  of 
his  wife— he  Stood  at  the  geoecal  clectinD  b  the  sommer  of  1892 
as  candidate  fdr  Kbctk  Lambeth  ia  tihe  laiml  UidbM&t  hitereat , 
bring  dcfcatedbyawiaB  majority.  In  iSpg  he  agidB  stood  for 
the  same  constituency  and  was  ehcted,  but  he  had  no  liking  for 
par'.iarientary  life,  and  (licinR  also  in  ill-haAt}  he  <Iid  not  seek 
re-cicciioii  in  n;oo.  In  iS()5  Stanley  published  My  Early  Travels 
and  Adventures  in  AmerUa  arui  Aiin.  in  which  he  retold  the  story 
of  his  experiences  with  the  Re<l  Indians  and  of  his  cistern  journey 
of  1869-1870.  In  1897  Stanley  paitl  his  hist  visit  to  .Xfrica.  lie 
went  to  the  Cape  as  the  guest  of  the  British  South  .\irica  Company, 
spoke  at  the  opening  of  the  raUway  from  the  Cape  to  Bulawayo, 
visited  the  Victoria  Falls  of  the  Zambfai  and  had  an  interview 
wHh  Picatdeot  Kruger,  of  whom  he  gives  a  characterbtJc  pen- 
picture.  One  restdt  of  this  journey  was  Through  South  Africa 
(1898),  the  last  of  his  published  works.  In  1899  in  recognition 
of  his  ser\'ires  in  Afri<  a  he  was  made  a  Knight  Grand  Cross  of 
the  Bath.  The  last  few  years  of  his  life  were  spent  mainly  in 
retirement  on  a  small  estate  he  ;i  l  i  |iu:i:ha.se<l,  Fur/e  Hill,  near 
Pirbright .  He  died  at  his  London  residence  in  Richmond  Terrace, 
Whitehall,  on  the  10th  of  May  1904.  After  a  service  in  West- 
minster Abbey  he  was  buried  at  Pirbfi^t  on  the  17th  of  May. 
Bi  widow,  Lady  Stanley,  afterwards  married,  in  1907,  Mr 
Hewy  Curtis,  F.R.aS.  By  Sir  Hcaiy  Stanley  she  had  a  son, 
DcnsO,  bom  1896. 

In  geographical  discoveries  Stanley  arcomplisheil  more  than 
any  other  explorer  of  Africa,  with  which  continent  his  name  is  - 
indissolubly  connected     \i  :  withstanding  his  frequent  conflicts 
with  Arabs  and  negroes,  be  possessed  in  extraoidinary  degree  I 


the  power  of  managing  native  races;  he  was  absolutely  fearless 
and  ever  ready  to  sacrifice  either  himself  or  others  to  achieve  his 
object.  His  books  differ  widely  bmai  the  oidiaaiy  books  of  tnveL 
Stanky  had  a  gift  of  dmmatk  Banatlve,  and  hb  power  of 
portxaitan  wis  remarkshle.  Caiiotuly,  the  least  successful  of 
his  woifai  was  the  only  one  which  he  cast  in  the  form  of  fiction, 
My  K':!n!u.  Prirut\  Kitif,  iitul  Slave,  .\nother  volume  from  bis 
pen,  .Uy  Dark  Companion^  atid  Ihrir  Sirauge  .Stories  (1893),  is 
a  valuable  contribution  to  folklore. 

The  Aulohiography  of  Sir  Henry  Morion  Stanley,  ed.  b>  his  wife, 
Durolhy  Stanley,  apix.tred  in  I'jcxj.  Henry  M.  Slanlry,  Ihe  Story  of 
Aij  Life  .  .  .  ll,nnt!nii.  n  il.  IlX".']),  by  C".  Rowlands,  contains. 
ni>twithsia::iiiiik;  :i>.iir.  In.n  riir.icii'^,  %'aluable  information  conccm- 
ing  his  family  an<l  early  career.  1  he  tdlowins  bookit  may  alsu  be 
cooaullBd:  Mrs  J.  S.  Jamewn,  Story jf  Om  /Zaar  Cclmmn  of  the 
£mjn  Avia  Jieiief  ExpediUou  (tS9o):  W.  G.  Barttelot.  The  Life  of 
Sdmtmi  Mmwate  BorUdat . . .  (1890);  R  Bmfe,  TlMlft  TA  the 
SHryrfkkQvimmCnMJ^4Ba(t9tn).  (P.R.C.) 

STAMIEY,  THOMAS  (i6.\;;-i67S),  English  poet  and  philo- 
sopher, son  of  Sir  Thom.as  Stanley  of  Cuniberlow,  in  Herts,  was 
born  in  16J5.  His  mother,  Mary  Hammond,  was  the  cousin  of 
Richard  Lovelace,  and  Stardey  was  educated  in  company  with 
the  son  of  Edward  Fairfax,  the  translator  of  Tuso.  Be  pro- 
ceeded to  Cambridge  in  1637,  in  his  thirteenth  year,  as  a  flsnUe- 
man  commoner  of  Pembroke  HalL  In  i<i4i  be  took  Ids  H.A. 
degree,  but  seems  by  that  time  to  have  pioceeded  to  Oxbnd.  He 
was  wealthy,  married  early,  and  travdlra  mnch  on  the  Continent. 
He  was  the  friend  and  companion,  and  at  need  the  helper,  of 
many  ixjets,  and  was  himself  both  a  writer  and  a  translator  of 
verse.  His  Poems  appeared  in  1647 ;  hLs  Europii,  Cupid  Crurificd, 
Venus  Vigils,  in  1649;  his  Aurora  anj  the  Prim  e,  from  the  Spanish 
of  J.  Perez  de  Montalvan,  in  1647;  Orunla.  the  Cyprian  Virgin, 
from  the  Italian  of  G.  Prcli  {1650);  and  Awurton;  Bion; 
M osckus;  Kisses  hy  Sccundus  ...  a  volume  of  Uandations,  in 
1651.  Stanley's  most  aeijous  work  in  life,  howevM,  was  his. 
Histtiy  rf  nS&a»th,  which  aKwared  ht  three  saeoessive 
volumes  batWBBtt  i6ss  and  1661.  A  fourth  vdume  (1663), 
bearmg  the  title  of  History  of  ChaUaieh  Philosophy,  was  trans- 
lated into  Latin  by  J.  Le  (."lerc  (Amsterdam,  tfigo).  The  three 
earlier  volumes  were  published  in  an  <'nlarged  Latin  version  by 
Gmifrey  Olearius  (I.eipi:ij»,  1711).  In  1664  Stanley  published  in 
folio  a  monumental  edition  of  the  text  of  Aeschylus.  He  died  at 
his  lodgings  in  Su£foIk  Street,  Strand,  on  the  1.2th  of  April  1678, 
and  was  buried  in  the  church  of  St  Martin-in-the-Fields.  His 
portrait  was  painted  by  Sir  Peter  Lely;  his  wife  was  Dorothy, 
daughter  and  coheir  of  Sir  Jaatcs  Emyon,  of  Flower,  in  Mozth- 
ampfoBshwe.  Stanley  b  a  very  biterestfng  tnnsitioBal  fignse 
in  English  literature.  Bom  bto  a  later  generation  than  that  qf 
Waller  and  Dcnham,  he  rejected  their  reforms,  and  was  the  last 
to  cling  obstinately  to  the  old  prosody  and  the  conventional 
forms  of  f.mcy.  He  is  the  frankest  of  all  Knglish  \Kteis  in  his 
preferente  of  <lecadeiit  anri  .VIcxandrine  schooU  of  imagination; 
among  the  ancients  he  admired  Moschus,  .Ausonius,  and  the 
Pervigilium  Veneris;  among  the  moderns,  Joannes  Secundus, 
Gongora  and  Marino.  The  English  metaphysical  school  doses 
in  Stanley,  in  whom  ft  finds  its  most  delicate  and  autummd 
exponent,  who  went  on  weaving  his  fantastic  conceits  ia  elaboe* 
atcly  artificial  measures  hx  into  the  days  of  Diyden  and  Batter. 
When  Stanley  turned  to  prose,  however,  his  taste  became  trans- 
formed. He  abandoned  his  decadents  for  the  gravest  masters  of 
Hellenic  thought.  .As  an  elegant  scholar  of  the  illuminative 
order,  he  secured  a  very  high  (ilace  indeed  throughout  the  second 
half  cif  the  17th  century.  His  History  of  Philosophy  was  long 
the  principal  authority  on  the  progress  of  thought  in  ancient 
Greece.  It  took  the  form  of  a  series  of  critical  biographies  of  the 
phitosophers,  beginning  with  Tbales;  what  Stanley  aimed  at  was 
the  providing  of  necessary  hrfomatioD  concerning  all  "  thoae 
on  whom  the  attribute  of  Wise  was  oonferied."  lb  Is  par> 
ticularly  fiill  on  the  great  Attic  masters,  and  intndaioea,  "aot 
as  a  comical  divcrtiscmcnt  for  the  reader,  hut  as  a  BBOBBiaiy 
-  supplement  to  the  life  of  Socrates,"  a  blank  verse  translation  o( 
the  Cii'iids  of  Aristophanes.  Bentley  is  said  to  have  had  a  wry 
I  high  appreciation  oi  bis  scholarship,  and  to  have  made  use  of  the 
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poet's  copioua  notca,  tlB  im  mmampt  (fn  the  Britith  Mwem), 

on  Callimachus. 

Stanley 'ft  original  poems,  which  had  been  collected  in  i6si,  were 
imficrfcctly  reprinted  in  Sir  S.  E^erton  Bcydges's  edition  of  150 
copies  in  1B14,  but  never  sinoe^  his  "  Anacreon  "  was  issued,  with 
tha  Gfcck  test,  Iv  Mr  BuUea  la  189a.  Uk  praie  works  have  nut 
been  collected.  (B.  C) 

STANLEY.  SIR  WILLIAM  (i 548-1630),  English  soldier  and 
traitor,  was  the  eldest  son  of  Sir  Rowland  Stanley  (d.  161 2)  of 
Uooton,  Cheshire,  a  member  of  the  fiimous  family  of  that  name. 
As  a  volunteer  under  the  duke  of  Alva  he  gained  his  earliest 
military  experiences  in  the  service  of  Spain;  then  about  1570 
he  jaiiiied  the  English  forces  in  Ireland,  where  he  remained  for 
fiftMB  3WM1,  lieisf  knighted  by  Sfar  WOliaai  Dnuy  in  1579- 
He  me  vcqr  praaalDeni  in  the  fnoiiiUn  mifue  ntitimt  the 
bbh  icbds;  be  was  made  sheriff  «f  Cork,  and  he  acted  u  deputy 
for  Sir  John  Norris,  the  president  of  Munster,  where  by  300 
executions  he  terrified  the  inhabitants  "  that  a  man  now  may 
travel  ihc  whole  country  and  none  to  niiili/Ll  liiin."  Having, 
says  William  (  iimdi  n.  "  singulari  fide  et  fortitudinc  in  Hihcmico 
belJo  moruLr  .'."  hu  returned  to  England  in  October  1585, 
undoubtedly  Linnoycd  that  his  services  had  not  been  more 
generously  rewarded.  In  Dcccmhcr  of  this  year,  however,  he 
croflped  to  the  Netherlands  with  the  English  forces,  but  almost 
as  aooa  as  he  reached  his  destination  he  was  sent  to  Ireland  to 
collect  ncniits,  of  whom  be  [enlisted  about  1400.  Although 
aetmng  RonsB  Cathoik,  Staalv  had  hitherto  served  Elisabeth 
kyaUf,  hat  Hagering  in  Lendon  «n  Ms  return  from  his  Irish 
errand,  he  seems  to  have  entered  Into  the  sdiemes  of  the  Jesuits 
again.'it  the  queen,  and  he  was  probably  aware  of  Anthony 
Babingioii's  plot.  But  the  time  for  more  active  and  persona! 
trcaLhcry  had  not  yet  arrivf  l,  and  with  his  Irish  levir-i  he 
reached  Holland  in  .August  15H6,  fought  gnllanlly  at  Zulphcn 
and  helped  Sir  William  Iviham  to  seize  Dcvcntcr.  In  spite 
of  some  remonstrances,  Stanley  was  made  governor  of  this  town, 
being  given  extended  powers  by  Leicester,  and  his  opportunity 
had  now  conr.  In  January  1587  he  surrctidcrcd  Devcnter 
to  thr  Sj  .  ,i  l  is  and  while  most  of  his  men  entered  the  Spanish 
service,  he  travelled  to  Madrid  to  discuss  the  projected  invasion 
«f  BBpuid,  his  idea  being  to  make  Ireland  the  base  for  this 
ondotaking.  These  and  snhaequent  plans  were  mined  fay  the 
defeat  of  the  Armada,  but  he  nude  several  jonneys  to  Spain, 
and  did  not  abandon  the  hope  that  England  might  he  invaded. 
In  the  intervals  between  his  travels  he  fought  under  the  Spanish 
flag  in  the  Netherlands  and  in  France.  Later  he  became 
governor  of  Mechlin,  and  he  died  at  Ghent  on  the  3rd  of  March 
l6jo.  His  descendant,  William  Stanley,  was  created  a  baronet 
in  1661,  the  male  line  of  the  family  becoming  e.xtincl  when 
Sir  John  Stanlcy-Errington,  the  tJth  baronet,  died  in  189.5. 

Sec  R.  B.iirwell  Irdnnd  under  the  Tudors  (i8go),  vol.  iii.;  and 
J.  L.  M.i'l.   ,  !  kf  I  ■tiled  Setherlands  (1904),  vol.  ii. 

RAMNARD,  JOSEPH  (1796-1830),  British  painter,  was 
bom  in  Norwich.  He  there  received  some  training  in  art  from 
Robert  Ladtnookc^  the  bnthcHn-hw  «f  Crane,  and  he  alio 
visited  Kafland  nd  studied  the  pictures  of  the  Dutch  masters. 

His  short  life — he  died  when  he  was  thirty-four — was  spent 

in  his  native  town,  and  he  contributed  to  the  exhibitions  of 
the  Norwich  Society,  of  which  he  was  a  member,  and  also 
occasionally  showed  his  work  in  London.  Most  of  his  picuirt-s 
represent  coast  subjects  or  river  scenes,  but  he  hari  wimr  1 
reputation  as  a  portrait-painter  also,  and  in  this  branch  of 
practice  he  achieved  locally  a  fair  measure  of  success.  In  his 
large  picture,  "  The  .\nnual  Water  Frolic  at  Thorpe,"  he  com- 
UlWd  hlBAc^  with  portraiture.  He  attained  no  little  skill 
as  u  etcher  and  published  several  plates  which  have  a 

SfTAimARISI  (Lat.  rtemtms,  Comiah,  jtfm,  tin),  tin  mines. 
Stannary  courts  exercised  a  furisdiction  peniBar  to  Cornwall 

and  Devon.  So  f.tr  as  regards  Cornwall  the  jurisdiction  is  an 
immemorial  one.  By  ancient  charters,  the  tinners  of  Corn- 
wall were  exempt  from  all  other  jurisdiction  than  that  of  the 
Stannary  courts,  except  in  cases  aficcting  land,  life  and  limb. 


Ihe  tin-mining  industry  of  CenwaB,  dating,  as  it  does,  from  thn 
very  eariietttiaies,  was  siwayspwssinited  in  accoirdance  with  t 
particulsr  code  «l  customs;  Uie  earliest  charter  wfaidi  embodiea 
them  is  that  of  Edmund,  carl  of  Cornwall,  but  the  freedom  then 
assured  was  rather  confirmed  than  given  for  the  first  time,  and 
it  is  impossible  to  s;iy  how  far  these  castoms  of  the  stannaries 
Courts  go  back.  Twenty-four  staniutors  were  returned  for  the 
whole  of  Cornwall.  Their  meeting  w.\.s  termed  a  parliament, 
and  when  they  assembled  ihey  chose  a  speaker.  In  earlier  times, 
the  combijied  tinners  of  Devon  and  Cornwall  assembled  on 
Hingston  Down,  a  tract  of  highland  on  the  Cornish  side  of  the 
Tamar.  After  the  charter  of  Earl  Edmund,  the  Cornish  stan- 
nators  met  (apparently)  at  TWro;  those  of  Devooshire  at 
Crockem  Tor  on  Dartmoor.  An  officer  was  sppofaltod  bj  tke 
duke  of  Cornwall  or  the  Cvown,  who  was  kid  waidcn  of  tke 
stannaries,  and  the  poriiaments  were  aasemlilcd  by  hbn  ftom 
time  to  time,  in  order  to  revise  old  or  to  enact  new  laws.  The 
\3At  Cornish  stannary  parliament  was  held  at  Truro  in  1751. 
For  a  lonj;  .series  of  yi'.irs  lii;le  nr  no  business  was  transacle<l  in 
the  st.iiinary  c<iurls;  but  the  necessity  f<ir  a  court  uf  peculiar 
jurisiiiclioii,  embracing  mines  and  mining  trans;ic;ions  of  every 
description  within  the  county  of  Cornwall  ha\'ing  becoriic  more 
and  more  apparent,  a  committee  was  apfxiinted  to  rcjMjrt  on 
the  subject,  and  an  act  of  parliament  was  aftenvards  (iSj6) 
passed,  suppressing  the  law  courts  of  the  stewards  of  the  differ- 
ent stannaries,  and  giving  to  the  vice-warden  their  jurisdiction* 
besides  confirming  and  enlaqjng  the  ancient  equity  juii»' 
diction  of  that  office;  By  the  Stannaries  Act  i8$s  the  tcapee- 
tive  parliaments  or  stannaries  courts  of  CamwaO  and  Devon 
were  consolidated.  From  the  judgments  of  the  vice-warden 
an  appeal  lay  to  the  lord  warden,  and  from  him  to  the  Supreme 
Court.  Hy  the  Stannaries  Courts  .MM>liiion  .\ct  i8<)6  the 
jurisdiction  of  the  courts  was  transferred  to  the  county  courts. 
The  most  important  customs  may  be  briefly  stated:  (<;)  "  free 
tinners"  had  the  right  to  work  upon  rendering  the  "toU-tin," 
usually  one-lifteentli  of  the  prcKluce,  to  the  owner  or  lord  of  the 
soil;  (6)  the  right  of  "  tin-bounding,"  that  is,  the  right  of  bounding 
any  unappropriated  waste  lands,  or  any  several  or  enclosed 
lands  which  bad  once  been  waste  land,  subject  to  the  custnna 
and  to  the  dcGvoy  of  tin^olL  The  hound  was  nariccd  hy 
twf  or  stone,  and  was  about  an  acre  in  extent  The  estate 
of  a  bounder  in  Devonshire  is  real  property,  but  in  Ccmwall 
is  personal  property. 

For  many  centuries  a  lax  on  the  tin,  after  smelting,  was 
paid  to  the  earls  and  dukes  of  Cornwall.  The  smelted  blocks 
were  carried  to  certain  towns  (Liskeard,  Lostwithiel,  Petuance, 
Truro)  to  be  coined,  that  Ls,  a  corner  of  the  block  was  cut  i)!T, 
and  the  block  was  then  siampc-d  with  the  duchy  seal  as  a  guar- 
antee of  the  quality.  By  an  act  of  lS^S  the  dues  payable  on 
the  coinage  of  tin  were  abolished,  and  a  compensation  vras 
anasded  tn  the  dndiy  instead  of  them. 

See  T.  Fmrce,  Lamt  and  Cusloms  of  the  Stannaries  in  A$  Cumliat 
of  CdmwattondDeton  (1735) ;  Bainbridxe,  Lau'  of  Mines  andMbttnisi 
G.  R.  Lewis.  The  Sbtnneritt:  a  StJty  «/  tht  Tim  Mmet 

r  Harvard  EoMUwicStudiM,"  I90»). 

STAmilTB,  a  rare  mineral  consisting  of  tin,  copper  and  iron 
sulphide  (a  sulpho-stannate,  Cu:FeSnS4),  containing,  when  pure, 
tin  J7*5,  copper  20- 5  "J,.  It  has  a  metallic  lustre,  and,  when 
pure,  is  iron-black  in  colour:  more  often,  however,  it  is  hronze- 
1  yellow,  owing  to  tarnish  or  to  the  presence  of  inlim.itely  ad- 
mixed chalcopyrite:  for  this  reason  it  is  known  to  miners  as 
■  bell-mcti»l-ore  "  or  as  "tin  pyrites."  The  hardness  is  jf 
and  the  spcnfic  gravity  4-45.  It  usually  occurs  as  granular 
to  compact  masses,  rarely  as  crystab.  Minute  crystals  from 
Bolivia  have  been  shown  to  be  tetragonal  and  hemihedral, 
Vkt  chakopyiite;  and  to  he  hwariably  twinned,  giving  rise  to 
pseudoctd)ic  foms.  The  ntBcesI  has  been  found  in  a  number 
of  Combh  tin  mines,  and  was  formerly  worked  to  a  limited 
extent  as  an  ore.  At  Zinnwald  in  Bohemia  it  occurs  with 
blende  and  galena,  and  in  Bolivia  with  silver  ores.    (L.  J.  S.) 

STANS,  the  capital  of  the  eastern  half  (or  Nidwalden)  of  the 
Swiss  canton  of  Untcrwalden.  It  stands  amid  orchards  at  a 
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height  of  ft.  above  the  sea-level  on  a  plain  at  the  north 
foot  of  the  conical  Stanserhorn  (6238  ft.)'  It  is,  by  electric 
railway,  about  2  m.  itoB  St«nsstad,  its  port  on  the  south  shore 
of  the  htke  of  LOCHM,  sod  1 2  m.  from  Engdbeig  (irith  iU  great 
Bowdictiiie  moaiitery,  iouiuled  shoot  ixso),  now  a  much- 
frequeated  summer  fcsovt,  whBe  there  is  also  an  ekctrk  rafl- 
way  from  Stans  up  the  Stanserhorn.  In  1900  Stans  had  a 
population  of  2798,  all  Gcrman-spcaking  and  Romanists. 
Stans  was  thr  Home  of  the  Winkclricd  family  (y.r.)  and  has  a 
modem  monument  to  the  mcmor>'  of  AmoIH  von  Winkelried, 
the  legendary  hero  of  the  bat  lie  oi  Scmp.arh  ( 1386).  In  iiS;  tin- 
holy  Nicholas  von  dcr  Fliic  composed  at  Stans  by  his  a<1virc 
the  strife  between  the  Confederates,  nUltltt  1798  many  persons 
were  massacred  here  by  the  French.  (W.  A.  B.  C.) 

•nUBFELO,  SIR  JAMBS  (1810-1898),  English  politician, 
naa  bom  at  Moorlands,  Halifu,  on  the  sth  of  October  1820, 
tlie  ton  «f  James  StamtMd,  a  ooiiiity-«ourt  Judge.  Educated 
at  ITdvenity  Coliefe,  l<eadea,  he  was  called  t»  the  bar  in  1849. 
la  1847  he  was  tatwduced  through  his  father-to-laur,  W.  H. 
Aahursl,  to  Mazzini,  with  whooi  he  formed  a  close  friendship. 
In  1859  he  was  relumed  to  parliament  as  Radical  member  for 
Halifax,  which  town  he  conliiiuid  to  represtni  for  over  thirty- 
six  years.  He  voted  consiitcntly  on  the  kudical  sulc  but  his 
chief  energies  were  cicvoled  to  promoting  the  caui-i-  vi  ludian 
unity.  He  w:is  stlectetl  by  Garibaldi  as  his  adviser  when  the 
Italian  patriot  visited  England  in  1862.  In  186,^  he  moved 
in  the  House  of  Commons  a  resolution  of  sympathy  with  the 
Poles,  and  two  months  later  was  made  a  junior  lord  of  the 
adniialty.  In  1864,  as  the  result  ol  charges  made  against  him 
th«  Finch  snthnitieB,  bi  GOBiwiiea  irith  GnoA  eon^ln^ 
^rinrt  N^mlflon  UL.  Utandi,  fat  the  Hdum  cf  Commou. 
■ccBsed  Urn  cf  being  "in  corregpondence  with  the  ssmwtns 
of  Eurapt.**  Stansfeld  was  vigoix>usly  defended  by  Bright 
and  Forster,  and  his  explanation  was  accepted  as  quite  satis- 
factorv'  by  Falmcrston.  Nevertheless  he  only  cscar>cd  a  vote 
of  censure  by  ten  vot<-s,  and  accordingly  resigned  office.  In 
1865  he  was  re-clcctcH  for  Halifax,  and  in  iS/rfi  biT.imc  unricr- 
secretary  of  state  tor  India.  In  the  first  Gladstone  admin- 
istration he  hclil  a  variety  of  public  offices,  finally  becoming, 
in  1871,  the  first  president  of  the  local  government  board. 
TIm  ranaiBder  of  his  life  was  mainly  spent  in  endeavouring  to 

accuve  the  lepeal  of  the  Cootagioua  Diseases  Acts,  and  bi  1886 
tUt  object  ms  attained.  So  the  sune  year  Stanifdil  again 
became  president  of  the  local  government  board.  He  died 

on  the  17th  of  February  1898. 

STANTON.  EDWIN  M'MASTERS  (1814-1860),  Aneri6ui 
Statesman,  was  born  at  SteulK-nvillc,  Ohio,  on  the  IQth  of 
December  1814.  He  attended  Kenyon  College  at  Gambier, 
Ohio,  from  i8?i  to  was  admitted  to  the  bar  in  i8;6.  was 

prosecuting  allorney  of  Harrison  county  in  1837-1830.  and 
practised  in  Cadix,  O.,  until  iSjg,  when  he  returned  to  Steu- 
benville.  In  1847  he  removed  to  Pittsburg,  I'ennsylvania, 
where  he  took  a  leading  place  at  the  bar.  One  of  his  most 
famous  cases  was  that  of  Tkt  Stat*  ef  Pamtylvamia  v.  The 
Wkadimg  and  Bdmait  Bridffi  Campany  (1849-1856),  m  which, 
aa  anmsel  for  the  state,  he  unraked  ■uceenfuBy  the  aid  of  the 
Federal  goverament  in  preventing  the  construction  of  a  bridge 
over  the  Ohio  river  at  Wheeling,  Virginia  (now  West  Virginia) — 
on  the  ground  that  the  structure  would  initrfirf  with  the  na\n- 
gation  of  that  stream  by  citizens  of  I'enusyU  aiiia.  His  large 
practice  before  tho  I  nitud  States  Supreme  Court  caused  him  to 
remove  to  Washington  in  1856.  In  1858  he  was  sent  to 
California  by  the  United  States  attorney-general  as  special 
Federal  agent  for  the  settlement  of  land  claims,  and  he  succeeded 
in  breaking  up  a  conspiracy  by  which  the  government  would 
have  been  defrauded  4rf  vast  tnctaof  land  of  almost  inestimable 
vafaie;  BeCoK  the  Civfl  War  Slaaton  wna  a  Demoanl,  opposed 
to  ahmy*  bat  a  fnn  defender  «f  ite  egnrtitntiaml  righu  of 
the  davmolden,  and  was  a  Utter  opponent  of  Lincoln,  whose 
patty  he  then  hated  and  distrusted.  In  the  reorganization 
of  President  Buchanan's  cabinet  in  i36o  Stanton  became 
gOamef-tfiuai,  and  he  did  what  he  cnold  to  stiingthen  tha 


weak  policy  of  the  president  in  the  last  months  of  his  admin- 
istration. Although  he  had  often  violently  denounced 
President  Lincoln,  the  latter  thought  he  saw  In  Stanton 
a  good  war  minister,  and  in  January  1862  invited  him 
into  Us  cabhiet.  In  his  adminlstntioo  of  the  war  office 
Stanton  was  vigorous,  rigid,  and  often  harsh,  and  his  peremp- 
tory manner,  in  spieech  and  correspondence,  was  the  cause 
of  considerable  friction  between  the  war  department  and  the 
generals,  one  of  the  l;ist  and  most  conspicuous  instances  being 
his  controversy  with  (icncral  Slurrnan  over  the  terms  of 
siiTciiiiiT  granted  to  J,  K.  Johnston's  arni\  .  Bu".  he  removed  a 
horiie  of  frruidulent  coittraclor.s.  kept  ll>e  armies  in  the  field 
well  equipped,  and  infused  energy  into  procrastinating  generals. 
Not  the  least  of  his  achievements  was  the  peaceable  disband- 
ment  of  800,000  soldiers  at  the  end  of  the  war.  Jtemabtblg 
in  the  cabinet  of  President  Andrew  Johnson,  Stanton  enertcd 
alt  hb  encfiieB  toward  thwarting  the  poBdea  of  that  cncnUve, 
especially  those  related  to  tbe  recomtruction  of  the  Soatben 
stales.  He  expressed  disapproval  of  the  Tenure  of  Office 
Act,  making  the  consent  of  the  Senate  necessary  for  the  removal 
of  civil  ofTiccrs.  and  drafted  the  supplementary  act  on  Recon- 
struction, passed  over  the  president's  veto  on  the  iqth  of  July 
1867.  Stanton  was  finally  asked  10  resign,  and  on  his 
refusal  to  do  so  the  president  susj-Kniicii  hin>  (Aug.  i;)  from 
office  and  appointed  General  Grant  (who  had  dis.ipprovcd  of 
the  secretary's  removal)  sccreiar>'  ad  interim.  When  the 
Senate,  however,  under  the  terms  of  the  Tenure  of  Oflice  Act, 
refused  (Jan.  13,  1868)  to  Conctv  in  the  suspension.  Grant 
left  the  office  and  Staatott  cetmned  to  his  duties.  On  tbe 
aiat  of  Fcfaiuaqr  tttSU  Johnaou  ^ppofailed  General  Lorenao 
Thomas  Moetary  of  wir  at  iiil0rim,  and  oideied  Stanton  to 
vacate,  but  oti  the  same  day  the  Senate  upheld  Stanton,  and 
by  way  of  reply  the  5ecrctar>'  made  oath  to  a  complaint  against 
Thomas  for  violating  the  Tenure  of  Office  Act.  and  invoked 
military  protection  from  General  Grant,  who  placed  General 
E.  .\.  Carr  in  charge  of  the  war  depart mrnt  buililing,  while 
Congress  came  to  Stanton's  rescue  by  im)>t-arfiing  tfic  presi- 
<lent,  the  principal  article  of  impeachment  being  th.at  based  on 
the  removal  of  Stanton  (sec  Joh.nson,  jVndrbw),  When  the 
impeachment  procccflings  f.-i-ilcd  (May  26)  Stanton  resigned 
and  relumed  to  the  praeliec  of  law.  In  iS6q  President  Grant 
appointed  him  a  justice  of  the  United  States  Supreme  Court, 
but  he  died  00  the  S4th  of  December,  four  days  after  his  appoint- 
ment.  Stanton  had  a  violent  temper  and  a  sharp  tongue,  but 
he  was  courageous,  energetic,  thoroughly  honest  and  a  genuine 
patriot. 

S<-<-  Cicorgo  C.  Gorham.  Life  and  PuHit  Sen-ices  vf  Edwin  M. 
Slanlon  (2  vols.,  BosKjr.  189'ji.  and  I  rank  .\-  Flower,  lidwin 
MiMaslfTS  Stanton:  Thr  Autixtnl  of  HeMlion,  Etnuncipalion,  and 
RecoHstruclion  (New  ^  ork,  1905). 

STANTON.  ELIZABETH  CADY  (iSi  s-i.joj).  American 
reformer,  was  born  in  Johnstown,  New  York,  on  the  nth  of 
November  1815,  the  daughter  of  Daniel  Cady  (1773-1859), 
a  Federalist  member  of  the  National  House  <rf  Representatives 
in  1815-1817  and  a  justice  of  the  supreme  oourt  of  New  York 
state  in  1847-1855.  She  was  educated  at  the  Johnstown 
Academy  and  at  the  Troy  Female  Seminary  (now  the  Emma 
Wniard  School),  where  she  graduated  in  1831.  In  1840  she 
ni.'.rrfe  !  Henry  Brewster  Stanton  (1805-18R7),  a  lawyer  and 
jouni.ilist,  who  had  been  a  prominent  abolitionist  since  his 
stuiicnt  days  ■!  i.S  ),."'-i.Sj4)  in  I.anc  Theological  Seminary,  and 
who  took  her  on  a  wedding  journey  to  London,  where  he  was  a 
delegate  to  the  World's  Anti-Slavery  Convention.  He  was  a 
member  0!  the  New  York  Senate  in  1850-1851.  was  one  of  the 
founders  ol  the  Republican  party  in  New  York,  and  from  1868 
until  his  death  was  on  the  staff  of  the  New  York  Smt.  Mn 
Stanton,  wbo  bad  become  intimate  acquainted  in  Laodon  with 
Mrs  Lucretia  Ibitt,  one  of  the  women  ddegatea  baned  from  the 
anti-alaveiy  convention,  devoted  bendf  to  the  cause  of  women's 
rights.  She  did  much  by  the  circulation  of  petitions  to  secure 
the  passage  in  New  York  in  1848  of  a  law  giving  a  married  woman 
laopeity  rlglitB;  and  in  the  sone  year  on  the       and  Mtb  of 
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June  b  Seneca  Falls  (q.v.),  whither  the  Sunlons  had  removed 
in  rS47  from  Hoslon,  was  hL-ld,  chit-fly  untit-r  the  Icatirrship  of 
Mrs  Mott  and  Mrs  Stanton,  the  first  Woman's  Rights  Con- 
vention. She  spoke  before  the  New  Yurk  legislature  on  the 
rights  of  married  women  in  1854  and  on  drunkenness  as  a  gruuiid 
for  divorce  in  i860,  and  for  twenty-five  years  she  annually 
addressed  a  committee  of  Congress  urging  an  amendment  lo 
the  Federal  constitution  giving  certain  privileges  to  women. 
With  Plukcr  WMmiy  (1809-1898)  she  edited  ia  tgAj-iAjo 
Ttt  RaohHon,  a  nmcal  newspaper,  ^riudi  !n  iStowucoo* 
tolidated  with  the  Christum  Enquirer.  To  the  Woman's  Tribune 
die  made  important  contributions,  publishing  in  it  serially 
parts  of  the  Woman's  Bible  (18^5),  which  she  and  oihers  pre- 
pared, and  her  personal  reminiscences,  published  in  iJSg.S 
as  Eighty  I'cijrs  and  More.  With  Susan  B.  Anthony  and 
Mathilda  Joslyn  Gage  she  wrote  The  History  of  lOman  Suf- 
ttQ§t  (3  vols.,  1 880-1886).  She  was  president  of  the  National 
womui  Sufiiase  Association  in  1865-1S90.  Her  daucbter, 
Bairiot  Staatcn  Blatch  (1856-  ),  alw  beeane  pranioeot  as 
>  moAer  for  woman^  wfate. 

VrAMYHURST,  KICHAItD  (1547-1618),  Englidi  txantlator 
of  \'irgil.  was  born  in  Dublin  in  1547.  His  father  was  recorder 
of  the  cily,  and  Speaker  of  the  Irish  House  01  Commons  in 
1557,  1560  and  1568.  Richard  was  sent  in  1563  to  University 
College,  Oxford,  and  took  his  degree  five  years  later.  Ai 
Oxford  he  became  intimate  with  tldmund  Campian.  After 
leaving  the  university  he  studied  law  at  Fumival's  Inn  and 
Lincoln's  Inn.  He  contributed  in  1557  to  Holinshcd's  Chroni- 
det  "a  piayne  and  peifecte  dcaa^dao"  of  Ireland,  and  a 
biitoiy  of  the  eovatiy  daring  tbe  of  Heniy  VIII.,  which 
were  severely  critiidBBd  in  Bamabe  Rich's  Nem  DatrifUmi 
of  Ireland  (1610)  as  a  misrepresentation  of  Irish  affairs  wntten 
from  the  Kiiglish  standpoint.  After  the  death  of  his  wife,  Janet 
Barncwiill,  in  1570,  -Stanyhurst  went  to  the  Netherlands,  .\fter 
hb  second  marriage,  whii  h  took  place  before  1585,  with  Helen 
Copley,  he  became  active  in  the  Catholic  cau.se.  He  spent  some 
time  in  Spain,  ostensibly  practising  as  a  physician,  but  his 
real  business  seems  to  have  been  to  keep  Philip  II.  informed  of 
the  slate  of  Catholic  interest  in  England.  After  his  wife's  death 
in  i6oa  lie  tooli  lioty  ocdets,  and  became  chaplain  to  the  arch- 
duke An)ert  in  the  Netbedaads.  He  never  retunied  to  England, 
and  died  at  Brussels,  accordbig  to  Wood,  in  1618.  He  ttana* 
lated  into  English  The  First  Foure  Bookes  of  Virgil  kis  Aeneis 
(Leiden,  158^),  to  give  practical  proof  of  the  feasibility  of 
Gabriel  Harvey's  Ihc-ory  that  classical  rules  of  prosody  could 
be  successfully  a[i|»!ied  to  EuKlish  |>oetry.  The  translation  is 
an  unconscious  burles(}ue  of  the  original  in  a  jargon  arranged 
in  what  the  wTiter  called  hexameters.  Thomas  Nashc  in  his 
preface  to  Greene's  Menaphon  ridiculed  this  performance  as 
hia  "heraicaU  poetrie,  infired  .  .  .  with  an  hesameter  furie 
...  a  patteine .  wheieof  I  will  peopauade  to  yonr  jodge- 
menta. .  • . 

Tiien  did  lie  mahe  hnmn'a  vault  to  lebounde,  with  rounce  robble 
hebUe 

Of  nifle  taffe  raaring,  with  thwiclc  thwack  thurlery  bouncing." 
This  is  a  parody,  but  not  a  very  extravagant  one,  of 

Stanyhurst *s  vocabulary  and  metrical  methods. 

His  son.  William  Stanyhurst  (1602-1665),  was  a  voluminous 
writer  of  Latin  religious  works,  one  of  which,  Dd  immorl<ilis 
ia  corpore  mortali  patiattis  kistoria,  was  widely  popular,  and 
was  tiaaslatcd  into  wtaay  hngiiagcs. 

Only  two  copies  of  the  Ofghukl  Leiden  edition  of  Stanyhurst's 
translation  of  Virgil  are  known  to  l)e  in  existence.    In  this  edition 

his  orthoRraphical  cranks  arc  prcMT\-cd.  A  reprint  in  by  Henry 
Bynncman  forms  the  Im^-ss  of  J.  Maidtiieni  s  eilitinii  1  kdiiibiirRh, 
1S36),  and  111  PrnfeNsor  K.  .ArU-r's  n'f)rinr  (iHfso),  which  contains 
an  cxccllcn!  iiUKKiuction.  Stanyhi;r.st'5  I^uin  work^  include 
De  rebus  in  Ihbrrma  geslis  (.■Antwerp,  1584)  and  a  life  of  .St  Patrick 
(1587). 

STAliZA  (Low  Lat.  Jlanlia,  Ital.  itonlia  or  stama),  prapeiiy 
an  apartment  or  rtowiy  in  a  hwiae,  the  tena  being  hence  adopted 
for  Utenuy  puipoaes  to  denote  a  mmplete  section,  of  lecumat 
fonn,  in  a  poem.  A  ttana  is  a  atmpbe  ol  two  or  man  IhnSi 


usuaOy  rbymbg,  but  always  recurring,  the  idea  of  fixed 

petition  of  form  being  oscn'.ial  to  it.  .\i  the  close  of  the 
i6th  century  the  word  iic't~i  ix'gan  to  be  used  with  an  ad- 
jective to  designate  a  particular  species,  as  the  "  Spenserian 
stanza,"  because  Spenser  had  invented  that  nine-lined  form 
for  his  Faerie  Queen;  or  "  Ariosto's  stanza  "  as  Drayton  de> 
scribed  what  is  now  known  as  oUaoa  rima,  because  Aniosto  had 
written  prominently  in  it.  By  "  stanzaic  law"  ii  meant  tlw 
law  which  legulatea  tbe  &nm  and  sfcicmKm  of  ataasaa.  The 
stanaa  is  a  modem  devdopaKot  of  tha  strapha  of  the  aadmita, 
modified  by  the  requirementB o( llignBe.  (See  VttSB;  SlBOtB; 
SpE.ssF-ttiAS  Stanza.) 

STAPLE,  a  word  which  has  had  a  curious  and  interesting 
development  of  meaning.  The  O.  Eng.  ffeptt/  meant  a  prop  or 
support,  and  is  to  be  referred  to  the  root  seen  in  step, 
stamp,  &c.;  the  meaning  is  also  seen  in  the  cognate  Do. 
slapd,  stocks,  pile,  Ger.  Staffel,  step  of  a  ladder,  &c.  The 
a|^>Uatioo,  in  cuncnt  uiage,  of  th»  wosd  to  a  loop  of  wire  or 
metal  with  two  dmqMied  points  used  to  fii  a  pin  ot  boltf  or  to 
fasten  wire,  te.,  to  iMod,pfeKms  the  original  aoone.  Aapedd 
dcvclopnwDt  in  Low  German  of  stapel  gave  the  meanhig  of  an 
oriierly  arranged  heap  of  pcxjiis  or  stores-,  hence  a  store-house  in 
which  goods  were  arranged  in  a  settled  order,  the  idea  of  firmness 
or  stability  being  that  which  runs  through  the  changes  of  meaning 
to  which  the  word  has  been  subjected.  This  Low  German  word 
and  sense  was  adapted  in  Old  French  as  eslcple,  mod.  Uape,  and 
applied  to  an  established  market  or  town,  particularly  to  one 
which  was  tbe  centre  of  the  trade  in  some  qiedfic  commodity. 
Thence  the  word  baa  in  modem  usage  Iwen  tnaaferred  to  a 
principal  or  chief  wwnmndity  or  aitide  of  eonanmptian. 

In  English  economic  Idstory  the  term  "  staple  "  was  appBed 
to  those  towns  which  were  appointed  by  the  king  as  tbe  centres 
for  the  trade  of  the  com[jany  of  the  mrr'h.irls  of  the  staple. 
These  mcr<hants  had  a  monopoly  in  the  purchase  and  export 
of  the  staple  commodities  of  England,  viz.  wool,  woolfcls, 
leather,  tin  and  lead.  The  merchants  of  the  staple  were  the 
origin  of  all  English  trading  companies.  The  trade  of  the  staple 
towns  was  under  the  management  of  a  mayor  and  constables, 
sometimes  appointed  by  the  merchants  themselves,  sometimes 
by  the  mayor  of  the  town  and  aometiaies  by  tbe  king  fainadf. 
W.  Stttbbs  (CsMf.  Hist.  y6L  iL)  dates  the  giowth  of  tbe  aysteBB 
from  tbe  reign  of  Edward  I.  The  monc^xdies  of  tbe  at^ile 
were  from  time  to  time  abolished  and  restored,  but  tbey  were 
consolidale<l  by  a  statute  of  1,15.5,  the  number  and  place  of  the 
staples  iR-ing  fixed,  the  custom  declared,  and  the  rights  and 
privileges  of  tbe  merchants  confirmed.  (See  C.  (iroi^s,  GUd 
Mrrrhiinls;  W.  Cunningham,  Growth  of  English  Industry  and 
Commerce.) 

STAPLEDON.  WALTER  D£  (1261-1326),  English  bishop, 
was  born  at  Annery  in  North  Devon  on  Uie  ist  of  Feliraaiy 
1261.  He  became  pcofeasor  of  canon  law  at  Oadord  and 
chapUin  to  Pope  Clement  V.  and  in  1307  was  choaea  bidiop  of 

Exeter.  He  went  on  errands  to  France  for  both  Edward  I 
and  Edward  II.,  anil  attended  the  councik  and  parliaments  of 
his  time.  As  lord  high  treasurer  of  England,  an  office  to  which 
he  was  appointed  in  1330,  the  bishoi>  was  assticiated  in  the 
popular  mind  with  the  misdeeds  of  Edwar<l  II.,  and  consequently, 
after  the  king  iled  before  the  advancing  troops  of  Queen  Isabella, 
he  was  murdered  in  London  fay  the  mob  on  the  1 5th  of  October 
t3a6.  StapledoD  is  famous  as  tbe  founder  of  Exeter  College, 
Oxford,  wUeh  originated  in  Stapledon  Hall,  established  in  1314 
by  the  bUiop  and  Us  dder  brother.  Sir  Kkhaid  Supledoa, 
a  judge  of  the  khig's  bendi.  He  also  oontribntsd  vtiy  UbciaOy 
to  the  rebuilding  of  his  cat  hcdral  at  Enter. 

STAR,  the  general  term  for  the  Inratnous  bodies  seen  In  the 
heavens;  usc<l  also  by  analogy  for  slar-shaf)ed  ornaments  (sec 
Meoai.:  Orders  and  Decorations)  or  other  objects,  and  figura- 
tively for  persons  of  conspicuotis  brilliance.  The  word  is 
common  to  many  branches  of  languages:  in  Teutonic  two  forms 
appear,  tiane  or  sterre  (cf.  Du.  ster),  and  sfame,  or  stern  (cf. 
Get.  Skntt  and  the  Scand.  j^'enM,  jf^crwa,  Sac).  Ftam 
Lat.  Mfto,  an  dnhad        and  Fort.  cdraBa,  and  VuMtik. 


Digitized  by  Google 


STAR 


785 


The  Greek  is  dar^p,  and  the  Sunkiit  km,  for  stara.  The 

tiltimatc  root  is  unknown,  but  may  be  connected  with  that 
meaning  "  to  strew,"  and  the  word  would  thus  mean  the  points 
of  light  scattered  over  the  heavens.  'I  hi  st  jtly  of  the  stars 
is  coeval  with  tbc  birth  of  astronomy  (see  Astronomy  :  History)  ; 
and  among  the  earliest  dvilijsations  bene- 
ficent or  makrokat  influences  were  as- 
•igied  to  them  (ice  AmoixwY).  With 
the  dwdepmafc  «f  obKmlioiial  aatio- 
BODiy  the  lideiwt  taantm  ma  aiUtnurity 
divided  into  areas  characterized  by  Qiecial 
o&scmblagcs  of  stars;  these  assemblages  were  named  asterisms 
or  con5tellalion.s,  and  each  received  a  name  sugKisted  by 
mythological  or  other  liKures.  The  heavenly  bodies  fall  into  two 
cl.tsses:  ( i)  the  fixed  stars,  or  stars  proper,  which  retain  the  same 
relative  position  with  respect  to  one  another;  and  (2)  the 
planets,  which  have  motions  of  a  distinctly  individual  chaactar, 
•■d  appear  to  wander  among  the  stars  proper. 
:  Nmnerous  counts  of  the  number  of  stars  vUble  to  the  Aaked 
C9«  have  been  aada;  U  is  doubtful  whether  nove  than  aeoo 
can  be  seen  at  one  time  bam  any  position  on  the  earth. 
When  a  telescope  is  employed  this  number  is  enonnously  in- 
creased, and  still  more  so  with  the  introduction  of  photographic 
methods;  with  modern  appliances  more  than  a  huadied  million 
«f  these  objects  may  be  rendered  perceptible. 

The  rLcognilion  of  stars  is  primarily  dependent  on  their 
brightness  or  "  magnitude  ";  and  it  is  clear  that  stars  admit 
of  classification  on  this  basis.    This  was  attcm]>°.cd 
^JSjJff'  by  Ptolainy,  who  termed  the  brightest  stars  "of  the 
^fSyBSi  *      nasnitudc,"   and  the  progreaaivcly  fainter 

v  '  fltan  of  pfOigNMiv^  greater  magnitude.  Ptolemy's 
<la^i^cati<m  haa  been  adopted  as  the  basb  of  the  more  exactly 
quantitative  modem  system.  In  this  system  one  star  it  defined 
to  be  unit  magnitude  higher  than  another  if  its  light  is  less  in 
the  ratio  1:2-512  This  ratio  is  adopted  so  thai  a  rliflerence 
of  five  mapninutc's  may  ri)rrrs[x>nd  to  a  liRht-ratio  ot  ;  ;  100. 
This  suljj.j;-  is  treated  in  the  article  Photomkikv,  ("F.Lr.STiAi.. 
The  faintest  stars  visible  to  the  naked  eye  on  clear  nights  arc 
of  about  the  sutth  magnttude;  exceptionally  keen,  well-trained 
tyt»  and  clear  moonless  nights  are  necessary  for  the  perrcpiion 
of  Stan  of  the  seventh  magnitude.  According  to  E.  Heis 
the  numhas  and  magnitudes  of  stais  between  the  north  pole 
i|ad  a.  cirde  3S*  sMith  «{ the  equator  ave^ 


noticed  that  they  fall  into  two  fairly  well-marked  classes.  The 

following  table,  based  on  S.  C.  Chandler's  "  Third  Catalogue" 
(AsiroHomical  Journd,  vol.  xvi.),  supplemented  by  A.  W. 
Roberts's  list  of  southern  variables  (ibid.  VoL  nii)t 
the  lengths  of  the  periods  of  330  stars. 
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I 
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4th  mag. 

5th  mag. 

Cth  mag. 

•4 

48 

I5> 
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30I0 

From  the  value  of  the  light-ratio  we  ran  tonstruct  a  table 
showing  the  number  of  stars  of  each  magnitude  which  would 
teceUiar  give  «a  much       as  a  Ant  BMUnihute  itar,  vis.^— 


1st  mag. 

3nd  mag. 

3rd  mag. 

4lh  mag. 

5th  mag. 

6th  mag. 

■    .  -1 

>l 

6 

16 

4» 

too 

Comparing  these  figures  with  the  numbers  of  stars  of  each 
aitudc  wc  notice  that  the  total  light  err.ittcd  by  all  the 
I  of  a  given  magnitude  is  fairly  constant. 
Variahk  Stars. — .\li hough  the  majority  of  the  stars  are 
unchanging  in  magnitude,  there  are  many  exceptions.  Stars 
whooe  brightness  fiuauates  are  called  variable  stars.  The 
PWWV* •  ot  known  objects  of  this  class  is  being  added  to  rapidly, 
and  now  amonnti  to  over  4000.  The  systematic  search  made 
at  Hanran!  Observatory  is  icsponaible  fisr  •  hnfe  pcepertion 
of  the  recent  discoN'erics.  Many  of  these  sttn  seHB  tO  wy 
quite  irregularly;  the  changes  of  magnitude  do  not  wnXT  in 
any  orvU  rls  .\.iy.  Otlicrs,  ho'.sever,  arc  fH-riodic.  that  istos;iy, 
the  sequenie  ot  tliaiixes  is  repeated  at  regular  intervals,  and 
it  is  thus  possible  to  predict  when  the  maximum  and  minimum 
brightness  will  occur.  Of  the  periodic  variable  stars,  the 
lengths  of  the  periods  range  from  3  hours  la  minutes,  which 
is  the  shortcat  yet  determined,  to  610  days,  the  longest.  When 
■tadatim  of  the  ka^fai  ol  the  peitodi  aw  coO^cted,  it  is  at  once 


It  will  be  noticed  that  there  are  very  few  periods  between  50 
and  150  days,  that  a  consi<Ierable  number  arc  less  than  50  days 
(actually  a  large  majority  of  these  are  less  than  to  days),  and 
that  from  150  <lays  upwards  the  number  of  periods  increases  to  a 
maxitnum  at  about  350  days  and  then  diminishes.  We  thus 
retoKuize  two  classes  of  vaiiablea,  of  which  (i)  the  lung-ptriod 
variabks  have  periods  ranging  in  general  from  150  to  450  days,, 
though  a  few  are  outside  these  limits,  and  (3)  the  thtrt-paUi, 
Poriabkt  have  periods  las  than  50  days  (in  the  majority  of  oueft 
lam  than  10  days).  Then  ia  some  over-lapping  of  ueae  two 
dames  aa  regards  length  of  period,  and  it  is  doubtful  in  which 
dass  somestars,  whose  periods  are  l>etween  10  days  and  150  days, 
should  be  placed;  IjuI  the  two  classes  are  quite  distinct  physically, 
and  the  variability  depends  ou  entirely  different  causes. 

Long-pfrtod  VnriaUfs. — The  l)e»t  known  and  typical  star  of 
this  class  is  Mira  or  e  Ccti.  This  was  the  Arst  variable  star  to  be 
di^<covend,  haviag  bean  aotked  in  Ijn6  by  David  Fabricius,  who 
thought  it  was  a  new  star  (a  JVawi).  The  varying  brightness, 
ranging  from  the  ninth  to  the  second  magnitude,  was  recognised 
in  1639  by  John  Phoeylkies  Hdwarrla,  and  in  1667  |»mael  BoulKau 
(1605-1604)  established  a  periodicity  of  333  day*!,  AlthnuRh  the 
periodic  outbursts  of  light  have  taken  plaee  witlioiit  intermission 
during  the  two  and  a  half  centuries  that  the  Miir  has  licen  under 
ohservaliim,  ihev  are  ^imrwhai  irn-gular.  The  dilTcrent  maxima 
differ  considerably  in  brightness;  thus  in  1906  (the  brightest  maxi- 
mum since  1779)  the  second  magmiuda  wea  raaehed,  but  la  «|tar 
years  (as  in  1868)  it  has  failed  to  icach  the  fifth  magniCiide:  TM 
minima  likewiiie  are  variable,  but  only  sligfatly  so.  Also,  the  pefied 
varies  somewhat ;  the  maxima  occur  sometimes  early  and  aometimeo 
late  as  comparetJ  with  the  mean  period,  but  the  difference  is  never 
more  than  forty  days.  No  Kciu  r.i!  law  lias  l>fcn  dift  uvcred  Ko\ern- 
ing  these  irregularities.  The  rhanee  of  magnitude  takes  phwe 
gradually,  but  tbe  rise  to  maximum  brilliance  is  rather  more  nipid 
than  the  decline.  Spectroscopic  observation  shows  that  the  in- 
creased light  accompanies  an  actual  physkral  change  or  conflagration 
in  the  star.  The  spectrum  is  of  tfic  third  type  with  bright  hydrogen 
cmisMon  lines  (see  below.  Sf>r<tra  of  Stars).  Stars  having  this  tv[)c 
of  spectrum  are  always  variable,  and  a  large  proportion  of  the  more 
n>cently  discoven^l  hmt!-|K'ri<-Kl  variables  have  been  detected  through 
their  characteristic  siiei  triitn. 

X  Cygni  is  another  star  of  this  class,  remarkable  for  its  range  of 
magnitude.  In  its  jNiiod  of  406  days  it  fliicttmtea  between  the 
thirtacndi  and  dm  fourth  magnitudes;  thus  at  maximum  it  emits 
4000  thnea  as  much  light  as  at  minimum.  The  mean  range  ol  75 
Caopn-perkld  varisblcs  ohwrved  at  Harvard  (Hansard  Armals,  voT 
Ivii.)  was  five  mai;nitiid<-s  Ano-hi  r  variable,  R  Nf^rmae'  is  of 
interest  as  having;  tininl  cli.nMc  iii.iviimrni  in       li  (KTiod. 

It  is  iVitural  to  <"oin|v^ire  the  |»'no<)ic  outliursts  (xxurrinf;  in  these 
stars  with  the  outbursts  of  .^rtivily  on  thi'  sun,  which  h.w  f  a  )x-ricid 
of  about  eleven  years.  In  both  cases  no  extraneous  cause  can  be 
assigned ;  the  period  aeems  Co  be  isbeient  in  the  star  itself  and  not 
to  be  determined  by  the  revolutioB  of  a  satellite  (no  variability  of 
the  tine-of-sight  motion  of  Mira  has  been  found,  so  that  it  is  probably 
not  accompanied  by  any  large  companion).  In  both  rases  the  rise 
to  a  maximum  is  more  rapid  th-in  the  decline  to  a  minimum,  ami  in 
fact  some  of  the  minor  peculiarities  of  the  sunspot  curvi-  are  densely 
imitated  b>'  the  light-curves  of  variable  stars.  H.  H.  Turner  has 
analysed  harmoninlly  the  light-curves  of  a  number  of  long-jieriod 
variables,  and  has  momn  that  when  they  are  arranged  in  a  naturd 
Mfies  the  sun  ukes  its  place  hi  the  series  near,  but  not  actually  at, 
one  end.  It  is  necessary  to  SUppOM,  if  the  analogy  n  to  hoM,  diat 
the  sun  is  brightest  when  stinspots  and  faculae  are  most  numerous; 
this  is  by  no  means  unlikely.  On  the  other  hand,  the  variations 
in  the  light  of  the  sun  must  Ije  very  small  compircfl  with  the 
enormous  fluctuations  in  the  light  of  variable  stars.  M  ik  im  t.  the 
solar  periixl  (11  years)  is  far  outside  the  limits  of  the  [K-riixIs  of 

'  Variable  stars  (except  those  sufficiently  bright  to  have  received 
special  names)  are  denoted  by  the  capital  letters  R  to  Z  followed  by 
the  name  of  the  constellatktn.  The  first  nine  variables  recognised 
m^^^hjonBtdOMto^  smgle  leCtets,  aftpc 
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variable*.  It  i*  ihtri  luif  perhaps  misli-adinj;  attiially  to  class  the 
BUD  with  them;  out  it  wcm^  hiRhlv  proliablr  that  whatever  cause 
priwlui'f-s  tin  [.-.rjiiiii.  Mill :  iiir- 1  ■•  t_>(  s|M)t^  ;i;ul  f;n.ul..n.'  <.ni  <iur  *.uti 
differs  only  m  degree  from  that  which,  in  stars  unticr  a  different 
irfiyrMcal  conditioa  of  fMCiMiic  and  temperature,  lemiltk  ia  the 
gigantic  conflagntiiNW  wlikh  we  have  been  coMideriag. 

Short-period  KanaAfet.— Besides  the  dmrtneM  of  tnt  period  these 
variables  noasew  oth^^r  characteristics  which  diffeientiate  them 
from  the  lonR-pcriod  \'ariablcs.  The  range  of  variation  is  murh 
»m.illcr,  tin-  tlifftri'iife  Ix'lwwn  inaxtiiiiim  and  mininiutii  ran-ly 
exceeding  two  ma^nitudcK.  Also  the  variations  recur  with  perfect 
regularity.  There  la  reaaon  to  believe  that  all  the  »tars  of  this  class 
arc  binary  systems,  and  that  the  variations  of  brightnci^s  are  deter- 
mined by  tne  different  aspects  presented  by  the  two  compoaent 
•tars  during;  the  period  of  revolution.  There  are  several  well- 
marked  varieties  of  short-periixi  variables;  the  most  important  arc 
typified  by  the  star.s  AIk<>I,      I.vrae,  f  (ieminorum  and  i  Cephei, 

In  the  Algol  variables  one  of  the  component  ^tar-.  is  dark  (that 
is  to  >.iy.  d.irk  in  comparison  with  the  other),  and  <iiu  <  in  i  .ic  li  t<  \  dIu- 
tion,  passing  between  us  and  the  brijght  component,  partially  hides 
it,  TDit  clasik  of  variablee  is  accordmglv  charactefised  by  the  fact 
that  for  the  greater  part  of  the  period  tne  star  shines  steadily  with 
it«  maximum  brilliarMr>',  but  fades  away  for  a  short  time  during  each 
period.  The  variability  of  Algol  [0  Pcrsei)  was  discovered  in  178^ 
by  John  Goodrirkc  (1764-1786).  but.  iiidcmjt;  from  it'*  name,  which 
signiBcs  "  the  demon,"  it  seems  p<i^'.:I;1l  ttiat  its  jicculiarity  may  have 
been  known  to  the  ancient  a-«lroiiniii.  r--.  .AikoI  is  ordinarily  of 
magnitude  2-3,  but  once  in  a  period  of  kJ'  49"'  it  suffers  partial 
eclipse  and  fades>  to  magnitude  3-^.  The  ditralion  of  each  eclipse  is 
9i  Bours.  Ever  since  the  varijunlity  of  Algol  was  observed  it  was 
suspected  to  be  due  to  a  partial  eclipse  of  tne  star  by  a  dark  body 
nearly  as  large  as  itself  revolvine  round  it ;  but  the  explanation 
remaine<l  merely  a  surmise  until  K.  H.  \'ogel  of  Potsdam,  by 
repeated  measurements  of  the  motion  of  Algol  in  the  line  of  sijttit, 
>howed  that  the  vtar  is  always  receding  fpini  us  before  the  Ik-s  of 
light  antl  approaching  u*  afterwards.  Tnis  leaves  no  room  for  doubt 
that  an  invisible  companion  passes  between  us  and  Algol  about  the 
time  the  diminution  of  light  takc»  pbce,  and  to  prove*  the  correct - 
aem  of  the  eacnlanation.  The  dimensions  of  the  Algol  qfatm  have 
beencatcabtea.  with  the  result  that  Algoj  appears  to  haw^ diameter 
of  I.OOO.txx)  m.  and  its  companion  a  diameter  of  830.000  m.;  the 
di»tance  between  tin  tr  n  tit  res  cannot  be  deduced  without  making 
certain  doubtful  assum|iiion?..  but  may  In'  alxiiit  3,o<K),fXK)  ni. 
When   this  distance  v-   I'iniiuin.il    with  [lycvailin^;   in  the 

solar  system,  it  seems  an  extraordinarily  iunaU  reparation  between 
two  siich  laiiB  bodiea;  wa  shall,  howaiver,  praaentfy  oonw  across 
qriMnia  in  wnidi  tbo  two  conpooenta  revolve  almoat  or  aettully 
in  contact.  About  56  Almd  variables  were  known  in  1907;  the 
variables  of  this  ctess  are  nie  laost  difficult  to  detect,  for  the  short 
period  of  obscuration  may  easily  escape  notice  unless  the  star  is 
watched  continuou>ly. 

The  variable  star  ^  l,>T.Te,  which  is  typic.1l  of  another  cl.iss,  was 
also  discovered  by  Goodrickc  in  1784.  It  differs  from  the  .Mgol 
type  in  having  two  une<|uat  minima  .■4.'parate<l  by  two  equal  maxima. 
Thus  in  a  period  of  12<^  22^^  from  a  maximum  of  magnitude 
it  falls  to  3-9.  rises  again  to  3-4.  then  falls  to  4  5  and  returns 
to  magnitude  ^'4.  The  ch.inges  take  place  continuouisly,  so  that 
there  is  no  jK-riod  of  steady  luminosity.  The  liypijlheMs  of  G.  \V. 
Myers  {Aslrophvsuai  Journal,  vol.  vii.)  affonls  at  least  a  partial 
explanation  of  the  phenomena.  Two  -.(ars  ate  s-upiw ised  to  revolve 
about  one  another  nearly  or  actually  in  contact.  In  such  a  system 
the  tidal  forces  must  be  v-ery  great,  and  under  their  influence  the 
ilars^will  not  be  spherical,  but  will  be  elon^ted  in  the  direction  of 
the.  line  joining  their  centres.  When  the  line  of  centres  is  at  right 
aaglea  to  our  line  of  sight,  the  stars  present  to  u»  their  greatest 
apparent  surf.nce,  and  therefore  send  us  the  maximum  light.  This 
happens  twice  in  a  revolulii>n.  As  the  line  of  centres  becomes  more 
oblitjue,  the  Mit;ii<  <'  i>  more  and  mure  ton  shortened  and  the 

brilliancy  dinuvj^u  -  cuntirm'nj-.ly.  i-ini;  that  the  two  stars 

arc  of  unequal  surface  brilliancy,  the  roagnilude  at  minimum  will 
depod  OR  wbkb  of  the  two  atan  ia  the  araur  to  «■•  acBonlmgly 
tho*  an  two  unequal  nunlma  la  each  levoiutioa.  when  the  two 
stars  are  of  equal  brilliancy  the  minima  are  cmial ;  this  ia  the  case 
in  variables  of  the  f  <'>minarum  type.  Wnen  the  orbits  are 
eccentric,  the  tidal  <li-.iiirbanre  varvini^  with  the  distance  between 
the  two  component>  will  iirolialily  c.ui!ii-  1  haiv^cs  in  their  absolute 
brilliancy;  the  variation  due  to  change  in  the  a^pivt  of  the  s>stem 
presented  to  us  may  thus  be  ^uppU  tmMitcil  by  a  t«-,il  in!rii\-.i<-  \ari.i 
tion,  lx)th.  however.  Ix^ing  regulated  by  the  orbital  motion.  A  large 
eccentricity  also  produce*  an  unsymmetrical  light  variation,  the 
niinimum  occurring  at  a  time  not  midway  between  two  aundma: 
I  of  this  character  are  called  Cepheid  variables,  after  the  typical 
t  Cephei.  All  the  best-known  short-period  variables  nave 
been  proved  to  lie  binary  systems  srnTirosropirally.  and  to  have 
periiKK  corre-poiuliim  witii  tiie  (K  rii-d  ni  li,,lii  %ariation,  so  that  to 
this  i  xtent  the  hyjiothc^is  we  have  descrilied  Is  well  founded;  but 
it  is  doubtful  if  it  is  the  whole  explanation.  S.  Albrecht  has  shown 
that,  of  the  10  members  of  the  (  Cephei  cla.ss  for  which  both  the 
orbiu  and  the  Ught-variatiims  are  thorough Ij^  known,  the  nMudmum 
light  always  ooctm  approidnwtcly  at  the  titae  when  the  brighter 


(■oniponent  is  approaching  us  most  rapidly;  this  re 
s<x'ms  to  be  well  cstablisherl.  is  a  mo.st  perplexing  one. 

No  liaid  a:id  fa^t  plivsi^al  di>titiction  can  be  drawn  betwcvn  the 
various  cla»ses  of  short-period  variables;  as  the  distance  between 
the  com|>onentsdiminidMs  the iUgol  variable  merges  inscnsitaly  hMB 
the  Lyrae  type.  The  latter,  OR  ueothcr  hand,  is  perhaps  coaMCMl 
by  ioacnaiblc  gradations  with  the  ordiiur>'  simple  star.  Sir  C.  H. 
Darwin  and  H.  Poincar6  have  investigated  the  forms  taken  up  by 
rotating  masses  of  fluid.  When  the  angular  momentum  is  too 
j;ri-.it  for  I  In-  u-^u  d  -.pliemirial  form  to  persist,  this  gives  place  to  an 
ellijjsoid  with  three  unequal  axes;  this  is  succeeded  by  a  pear-shafied 
form.  The  subsequent  sequence  of  events  cannot  be  traced  with 
certainty,  but  it  seems  likely  that  the  pear-shaped  form  is  succeeded 
by  an  hour-glass-shaped  form,  which  finally  separates  at  the  neck 
into  two  masses  of  fluid.  Ellipsoidal,  pear-sha|ieii  or  hour-glass- 
sha^K-d  stars  would  all  give  rise  to  the  phenomena  of  a  short-period 
variable,  and  doubtless  examples  of  these  intermediate  forms  exist. 

Certain  clusters  contain  a  remarkable  numlier  of  short-pH'riod 
variables.  Tliiis  the  (luster  Me-.,i<  r  5  was  found  at  Har\-ard  to 
contain  185  variables  out  of  OOO  stars  examined.  Scjlnn  I.  Bailey, 
on  cHunining  63  of  them,  found  that  with  one  exception  their 
periods  lay  between  10^  48»-  and  i4>^  59^,  and  the  range  of  varia- 
tion between  07  aod  1-4  magnitudes.  Moreover,  the  I^tht-cuivca 
were  all  of  a  uniform  type,  a  distinctive  feat  ure  of "  cluster  variablea  " 
being  the  rapid  ri<e  to  a  maximum  and  slow  decline. 

Trmfxirary  Slurs  or  .Vi'tvu.— From  linu'  to  time  a  star,  hitherto 
too  faint  to  lie  noticeable,  blazes  out  and  becomes  a  prominent  objjTt, 
and  then  slowly  fades  into  obscurity.  .Xccordln;,;  to  Miss  ,\gnes 
CIcrke  there  arc  records  of  ten  such  stars  ajipcaring  between 
134  B.C.  and  A.D.  1500.  Since  that  time  nine  novae  have  appeared, 
wnich  have  attained  naked-eye  visibility:  and  in  recent  yean  a 
number  of  ver>-  faint  obiects  of  the  same  class  have  been  detected. 
The  brightest  star  of  all  these  was  the  famous  "  Tycho's  star  "  in 
Cassiopeia.  It  was  first  obser\'ed  on  the  6th  of  November  1571  by 
Wolfgang  Schuler.  In  five  days  its  light  had  rr.i:  tu  il  the  first 
magnitude,  and  a  little  later  it  even  equalled  Venus  in  brilliancy 
and  was  observed  in  full  daylight.  After  three  arceks  it  began  to 
decline,  but  the  star  did  not  finally  disapiwar  until  March  1574. 
"  Kepler's  "  nov-a  in  Ophiiirhus  broke  out  in  1604  and  attained  a 
brightness  greater  than  that  of  Jupiter;  it  Kkewisc  ^dually  waned, 
and  disappeared  .ifter  abijut  fifteen  months,  l-or  nearly  three 
centuries  after  these  two  remarkable  stars  no  nova  att.iiiied  a 
brillbnry  greater  than  that  of  the  ordinary  stars  until  in  ii>oi 
Nova  Persei  ap(K;ared.  This  star  w.i?  li-i  >  nered  by  T.  1),  Anderson 
on  the  3i»t-2jnd  of  February,  its  magnitude  at  that  time  Ixing 
3-7.  In  the  nest  two  days  it  reached  aero  BMCOitade,  thus  becoming 
the  brighteet  Mar  in  the  nordtera  beavene.  Mit  allar  that  it  rapidly 
decreased.  On  the  isth  of  Match  it  wns  of  the  fourth  magnitude; 
during  the  next  three  months  it  oscillated  many  times  between 
magnitudes  4  and  6,  and  by  the  end  of  the  year  it  had  fadc-d  to 
(he  seventh  magnitude.  In  July  1903  it  was  of  the  twelfth  magni- 
tude, and  its  light  has  remained  constant  since  then,  In  the  ca<« 
of  this  star  there  is  evidence  that  the  outburst  must  have  b<<i. 
extremely  rapid,  for  the  region  where  Nova  Persti  appeared  had 
been  photographed  repeatedly  at  Harv-ard  during  February,  and  in 
particular  no  trace  of  the  star  was  found  on  a  plate  taken  on  the  19th 
of  February,  which  .showed  eleventh  magnitude  stars.  Thus  a  rise 
of  at  least  eight  magnitudi-s  in  two  days  must  have  occurred. 

On  the  2lst  of  .August,  six  months  after  the  discovery  of  Nova 
Persei,  C.  Flammarion  and  E.  M.  Antoniadi  discovered  that  a  nebula 
surrounded  it.  Subsequent  photographs  showed  that  this  nebula, 
which  consisted  mainly  of  two  incomplete  rings  of  nebulosity,  was 
expanding  outwards  at  the  rate  of  from  2'  to  3*  per  day.  This 
expansion  continued  at  the  same  rate  tmtil  tne  tallowing  year. 
Spectroscopic  examination  had  atreedy  suggested  pradicious  vetecv 
ties  of  the  order  of  1000  m.  per  second  in  the  gases  01  the  atmo*- 
phere  of  the  nova;  but  the  vehx-ity  implie<l  by  this  exjiansion  of  the 
nebula  was  unprecedented  an<l  comparable  only  with  the  \el<x-it> 
of  l;;.;'-.!  (lie  s;i^^(  •.tinii  wa-.  rtnide.  and  seems  to  he  the  tnif 
explanation,  that  wfiat  was  actually  witnessed  was  the  wave  of  light 
due  to  the  outburst  of  the  nova,  ipwading  outwanla  with  ita  velocity 
of  186,000  m.  per  second,  and  rendcfing  Ivmiaeoi  aa  it  wachtd 
them  the  particles  of  a  pre-existing  nebula,  whose  own  light  had  beta 
toofaint  to  be  visible. 

Two  possible  explanations  of  the  phenomena  of  temporary  stars 
have  been  held.  The  collision  ll  i  'irv  supposes  that  the  outburst 
is  the  result  of  a  collision  betwcrn  two  stars  or  between  a  star  and 
a  swarm  of  meteoric  or  nebulous  matter.  The  explosion  theory 
regards  the  outburst  as  simiUtr  to  the  outbreak  of  activity  of  a  long- 
pmod  variable.  Probably  the  latter  hypothesis  is  the  one  more 
generally  accepted  now.  There  is  one  unique  »tar,_  which  is  of 
special  interent  as  occupying  rather  an  intermediate  position  between 
a  nova  and  a  long-period  va'riable.  This  is  the  southern  star 
I)  Argils  (sometimes  called  if  Carin.ie).  From  1750  until  alxiut  183J 
it  seems  to  have  varied  irregularly  betwei  n  the  •><'<'ond  and  the  fourth 
magnitude^t.  For  the  next  ten  years  it  slowly  increased  (though 
with  slight  check),  and  in  18^3  was  neariv  as  bright  as  Sirius;  since 
then  it  has  slowly  faded,  but  it  was  not  till  1869  tnat  it  ceased  to  be 
viliUe  to  the  nehed  eve.  It  ia  now  about  Baagnitude  7-5.  The 
both  of  the  nee  and  dccBae  ia  ia  great  coatnst  with  dw 
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pfo^rrct  of  a  nova. 

Key hulc  nebula  " 


ff  Ar^s  is  eurrountled  by  n  nebula,  the  famous 

111        n -.fHx:t  it  rcscmbk-s  N'uva  I'ersci. 

System  «/  Stars, — On  eitamining  the  stars  tclescopically,  many 
whieliappCtrrfllglete  the  unaided  eye  are  found  to  be  composed 
_  of  tw  or  noK  stai»  very  dose  together.    In  some 

^f^j**  cases  the  pnoiiiiity  to  mdy  apparent ;  one  sUr  may 
be  Rally  at  a  vait  dittance  bduad  the  other,  but, 
bein(bitlieB>]neKiieofTi>k»,th9  appear  dcMBteiether.  In 
many  cases,  however,  two  or  more  stars  are  mlfy  CMMWCted, 
and  their  distance  from  one  another  is  (from  the  astronomical 
staniipoint)  small.  The  evidence  of  this  connexion  is  of  two 
kinds.  In  a  number  of  cases  measures  of  the  relative  positions 
of  the  two  stars,  continued  for  many  years,  have  shown  that 
they  are  revolving  about  a  common  centre;  when  this  is  so 
there  can  be  no  doubt  that  they  form  a  binary  s>'8tcm,  and  that 
the  two  components  move  in  elliptic  orbits  about  the  common 
centre  of  naai,  eontxriled  by  tbeir  mutual  gravitation.  But 
tbeae  ciaea  fonn  a  veiy  iiimII  praportion  of  the  total  number 
of  doable  ataOi  La  auay  «^er  donbk  itais  the  two  com- 
f^immmt*  Jum  vMy  neatly  the  aaaae  pnper  motioB.  Unless 
this  is  a  mete  cdttddenoe,  it  implies  that  the  two  Stan  are  nearly 
at  the  same  distance  from  US.  For  otherwise,  if  they  had  from 
some  unk  no  wn  cause  the  same  acluat  motion,  the  apparent  motion 
in  arc  would  lie  different.  We  can  therefore  infer  that  the  two 
stars  arc  really  comparatively  close  to;;ethcr,  and,  moreover, 
since  they  have  the  same  [iru(xr  mulioii,  tliii;  thiy  remain  dose 
together.  They  may  thus  be  fairly  regarded  as  constituting 
a  binary  system,  though  the  gravitational  attnctlon  between 
some  of  the  wider  pairs  must  be  very  weak. 

Several  double  stars  wen-  n1iM:v<'<J  during;  the  17th  centun.-. 
f  Ursiic  \I.ij<jrii*  U'ing  the  first  on  rvtord.  In  1 784  Christian  .Mayer 
published  a  catali>gue  of  all  the  dcMjble  stars  then  known,  which 
contained  89  pairs.  Between  1825  and  l8?7  F.  C.  W.  Stnj\"C  at 
Dorpat  examined  120,000  stars,  and  found  31IJ  double  stars  whose 
distance  apart  did  not  cxcivd  jj'.  W.  S.  Burnham'sdrtifra/  Cataiofue 
of  DouUe  Slar.i  (1907)  omtalns  Iii.655  jxiirs  north  of  doj'lination 
-31'.  UndoubtLiJly  ii  Lir^r  nmiilH  t  ..if  llu-.->e  are  only  optical  jxiirn, 
but  mere  c<ln^ill^r.ltions  of  [jrolia'iiliiy  show  ilial  the  majority  must 
be  physically  cotuuvti'd.  Knr  niiK  88  of  them  has  it  bwn  poaaible 
as  yet  to  detiucc  a  p<.-ri»d,  and  at  lea>t  half  even  of  these  periods  arc 
very  doubtful.  The  rates  of  motion  arc  so  slow  that  many  centuries' 
observatlona  are  needed  to  determine  the  orliit. 

The  most  rapid  visual  binary  (leaving  aside  Capella  for  the  moment) 
is  S  Equidci,  which  completes  a  revolution  in  5;7  years.  Next  to  it 
come  13  Ceti,  pcritxl  7  4  years,  and  «  Pegasi,  fwriud  11-4  years. 
From  a  list  "f  ^^^t^■lllr,  with  ilctorniincd  peri'jds  given  by  Ailki-n 
(,LUk  Oburoatory  BuUttin,  No.  84;  there  are  20  with  periods  less  than 
50  yearsi  and  l6  between  ao  and  too  years,  i  E^uulei,  13  Ceti  and 
K  Pegaal  ai*  all  CKtreneiy  cloie  pairs,  and  can  only  be  resolved  with 
the  most  powerful  lustrum  cots.  Capella,  whose  period  is  only  104 
days,  was  discovered  to  be  double  by  means  of  the  sp(.'Ctru^cupe, 
but  has  since  been  measured  frequently  as  a  vi-iual  binary  at  f">rcen- 
wich.  With  the  best  instruments  a  star  can  t>e  <li>iirn:iii^hid  .is 
double  when  the  separation  of  the  two  components  is  a  little 
less  than  o-i '.  From  the  veiy  few  oibiu  tihat  hawe  aa  yet  been 
determined  one  interesting  result  has  been  anived  at;  Most  of  the 
orbits  arc  remarloiblv  eccentric  ellipaes,  the  average  eccentricity 
being  about  o-S.  Tncre  is  a  very  striking  relation  between  the 
eccentricity  and  the  iK-riod  of  a  system;  in  general  the  binaries  of 
lonRest  perifxl  have  the  greatest  eccentricities.  The  relation  applies 
not  onK  to  the  visual  but  to  the  spectroscopic  binaries:  these, 
having  slmiti  r  periods  than  the  visual  binaries,  have  generally 
quite  small  eccentricities-  Another  interesting  feature  is  that, 
where  the  two  components  differ  in  brightness,  the  fainter  component 
is  often  the  one  possessinu  the  greater  mass. 

Far  within  the  limit  to  which  fele*iei>pic  vision  can  extend  binan,- 
now  Ix-inR  found  by  the  spectroscope.  These  .s)  sti  iiis 
appear  as  a  connecting  link  l>etwccn  short-period 
variable  stars  on  the  one  hand  and  telescopic  double 
Stars  on  the  other.  Stars  of  the  class  to  which  the  Algol 
typeofvariaMfshrkwiga  will  appear  to  us  to  \'aiyonlyiu 
the  exceptionafcase  when  the  plane  of  the  orbit  pisses  so  near  our 
sun  that  one  body  appears  to  pass  over  the  other  and  so  causes 
an  eiUp.->c.  Except  when  the  line  of  siyht  i»  perpendicular  to  the 
plane  of  the  orbit,  the  revolution  of  the  two  bodies  will  result  in 
a  periodic  variation  of  the  motion  in  the  line  of  sight.  Sue h  a 
variation  can  be  detected  by  the  spectroscope.  If  both  the  bodies 
are  tuninous,  especially  if  they  do  not  differ  much  la  btilliaNcy.  the 
motion  of  tevatution  is  shown  by  a  periodic  doubling  of  tlie  Haea 
of  the  spectrum:  when  one  body  is  moving  towards  us  and  jAe  otber 
away  their  spectral  lines  aie  displaced  '  "  —  •  ■ 
principle)  ia  onmite  directions,  so  that  ■ 
to  appear  la  bou  apactia  appeaf  doublet 


ilaced  (according  to  Doppler'a 
that  all  the  Knes  somng  tmuo^ 
(ble:  idieB  the  two  bodiea  aiu  u 


conjunction,  and  therefore  moving  traasvcTSdy,  their  spectra  are 
merged  into  one  and  show  nothing  unusual.  More  usually,  however, 
only  one  component  is  sufficiently  luminous  for  its  spectrum  to 
appear;  its  orbital  motion  is  then  detected  by  a  periodic  change  in 
the  absolute  displacement  of  its  spectral  lines.  I  p  to  1905,  140 
spectroscopic  binaries  had  been  discovcrcti :  a  list  of  these  is  fpvcn 
in  the  Lick  Observatory  Bulletin,  no.  79.  Details  of  the  calculated 
orbits  of  6a  spectroscopic  binaries  arc  given  in  Publications  cf  the 
AUetkm  Obstnalary,  vol.  i.  Ko.  ai.  Aocoidiag  to  W.  W.  Caovbell 


one  star  in  every  seven  enasiiined  Is  binary. 

A  continuous  imdation  can  be  tracra  from  the  most  widely 
separated  visual  DMUirtes,  whose  periiKjsare  many  tliou^^ind  year*,  to 

spectroscopic  binaries.  -Algol  and  0  l.yrac  variables,  whose  periods 
are  a  few  houis  .iiul  wIimsc  coin|ii):u'ntn  tiiiiy  i-ncm  t:>e  in  curtacf, 
and  from  these  to  dumb-bell  sha|x'd  stars  and  finally  to  ordinary 
"ingle  stars,  it  is  a  legitimate  speculation  to  suppose  tlwt  these  in 
the  reverse  order  are  the  stages  in  the  evolutioa  of  a  double  star. 

the  simple  star  radiates  bnt  and  eontiactsb  it  letabw  its  angular 
momentum;  when  this  is  too  great  for  the  spheroidal  form  to  per- 
sist, the  st.ir  may  ultimatelv  separate  into  two  components,  which 
arc  driven  farther  and  farther  apiirt  b\  thrir  nuilii.il  tiifes.  Tidal 
.iction  also  .accounts  for  the  pro|;re:-^ivel\  increasing  eccentricities 
of  the  orbits,  alreatly  reft  rn  d  )o.  This  iheon,  of  the  genesis  of 
diiuble-stars  by  fission  is  not,  however,  universally  accepted;  in 
particular  objections  have  been  urged  by  T.  C  Chamberlin  and  F.  R. 
Moulton.  It  is  true  that  rotatiooat  Instabitity  alone  is  not  com- 
petent to  explain  the  separation  into  two  components;  but  the  c>i<^t- 
encc  of  gravitational  instability,  pointed  out  by  J.  H.  Jeans,  cn.d  Ics 
the  principal  difficulties  of  the  theory  to  be  I'urn.ounted.  Whilst 
there  Is  tluir.  Uo  well-ili  li:;i'd  biuci  liinit  ti,  the  ri-nif  :'.si<in'.  of  s\--(em» 
of  two  stars,  on  the  other  hand  we  cannot  set  any  superior  limit 
either  to  tha  wunber  «f  staia  wliicb  shaU  form  a  eyatcm  or  to  the 
dimenilnns^  of  dat  systeai.  No  star  is  altogether  removed  from 
the  attractions  of  its  neighbours,  and  there  arc  cases  where  some  sort 
of  connexion  seems  to  relate  stars  which  are  widely  separated  in  sj^ace. 
A  curious  case  of  this  sort  is  that  of  the  five  stars  0,  y,  S,  t  and  f  of 
I  rs-i  .\l.ijor.  These  have  proper  motions  whii  h  .iie  nln  usl  tdctiiicjil 
in  amount  and  in  direction.  The  agreement  is  too  close  to  be  dis^ 
missed  as  a  mere  coincidence,  and  it  is  confirmed  by  a  corresponding 
agreement  of  their  radial  motions  determined  by  the  spectroscope; 
and  yet,  seiinR  th.it  0  and  f  L'rsae  Majorisare  19* apart,  these  two 
stars  niu  ,t  lie  di-.Mnt  from  each  other  at  least  one-tnird  of  the  dis- 
tance of  cifh  frim  the  sun;  thus  the  rremlx'rs  of  this  sinRular 
l<roiip  arc  -<  |j.«r;i:i  (i  by  the  (jrdiii.ny  .sidlar  distaiKe.s,  and  prcl  ably 
e.ith  has  nei^'hbours,  not  beloneing  to  the  svstem.  which  arc  clnM-r 
to  it  than  the  other  four  stars  01  the  group.  Furthrr,  K.  Hcil/''i]n;ni; 
has  shown  that  Sirius  also  liclung»  to  this  same  system  and  shares 
its  motion,  notwithstanding  that  it  is  in  a  nearly  opposite  part  of 
the  sky.  It  is  difficult  to  underhand  what  may  be  the  connexion 
between  stars  so  widely  separjitcd  ;  from  the  eciuafity  of  their  motions 
they  must  have  bc?cn  widely  s»'parate<l  for  a  verj'  long  period. 

()f  multiple  st.ir.v  the  most  famous  is  d  Oriuris,  situated  near  tlw 
densest  par:  i  f  th'  ;it  Orion  nebula.  It  consists  of  four  principal 
slam  and  two  faint  coiii|«inions.  From  the  more  complex 
systems  of  this  kind,  we  pass  to  the  coosidenitioa  of  sur- 
clusten,  which  are  systems  of  stars  in  which  the  compo- 
nents are  very  numerous.  \Mien  examined  with  a  tdcKOpe  of  powct 
insufficient  to  separate  the  individual  stars,  a  duster  appears  like 
a  nebula.  The  "  beehive  cluster  "  Praesepe  in  Cancer  is  an  example 
of  an  easily  resolved  cluster  composed  of  fairl\  bright  stars,  "file 
great  cluster  in  Hercules  (Messier  13),  on  the  other  hand,  requires 
the  higlicst  telescopic  power  for  its  complete  resolution  into  Etai& 
Doubtless  with  improved  telescopes  many  more  apparent  nebulae 
would  Ix'  shown  to  be  dusters,  but  there  are  certainly  many  nebulae 
which  are  otherwise  constituted.  Many  of  the  clusters  arc  of  very 
irregular  forms,  either  showing  no  well-marleed  centre  of  condensa- 
tion, or  else  condensed  in  streams  along  certain  lines.  Tht  rc  ;s. 
however,  a  well-marked  type  to  which  many  of  the  richest  clu.Mers 
belong;  these  arc  the  globtdor  clusters.  They  have  a  symmetrical 
circular  shape,  the  condensation  increasing  rapidly  towards  the  ccntre- 
The  Hercules  cluster  is  of  this  form;  another  eaainple  is Ccntauri, 
in  which  over  6000  stars  have  been  counted,  comprised  within  a 
circle  of  about  40'  diameter.  These  cUiNter«  present  many  unsolved 
problems.  Thus  Pcrrinc,  from  an  examination  of  ten  globular 
clusters  (including  Me-vsirr  l.l  and  u  (  «-iit;U;ii ;,  h.'l^  found  iv.  rat  !i 
case  that  the  stars  can  he  se;iaratcd  into  two  classes  of  magnitLidcs. 
About  one-third  of  the  stars  are  between  magnitudes  11  and  13, 
and  the  reoiaining  t«o-tiiiniaare  between  magntudae  15-5  and  i6-5. 
Stars  of  maenitudea  inteiniedtate  between  these  two  ^oups  aia 
almost  entirely  absent  Thus  each  cluster  seems  to  conaist  of  two 
kinds  of  stars,  which  we  may  distinguish  as  bright  and  faint;  the 
bright  stars  are  afl  approximately  of  one  standard  size,  and  the 
faint  st  irs  of  another  standard  size  and  brightness. 

The  question  of  the  stability  of  these  clusters  is  one  of  much 
interest.  The  mutual  gravitation  of  a  large  nnmlier  of  stars  crowded 
in  a  coropaiBtivdy  small  space  must  be  considerable,  and  the  indivi- 
dual stars  must  mo%-e  in  irregular  orbits  under  their  mutual  attrac- 
tions.  It  docs  not  seem  probable,  however,  that  (hey  can  escape  the 
fote  of  ultimatdy  condensing  into  one  confused  mass.  If  this  suf^ 
be  comet,  wu  aia  witasasiag  la  duslam  a  eoaatcp-pnxcw  of 
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evolution  to  that  which  u  taking  place  in  double  start;  the  latter 
appear  to  be  separating  Cram  •  noKle  flfil^ul  flUM  And  the  fanner 

Condt'iiMiiiy;  Into  oiii-. 

Colours  and  Sp^ttr^  oj  Suirs. — The  brighter  stars  show  a 
marked  variety  of  colour  in  their  liRht,  and  with  the  aid  of  a 
telescope  a  still  Rrejiter  ('.ixcrsit  v  is  iiu'.iceable.  It  is, 
however,  only  the  red  stars  that  form  a  clearly  marked 
da»  by  thcm^-Kes.  For  puipoMS  of  pnciae  Kienlific  in vcstiga  ■ 
tiOB  the  itwiy  of  ^)eGtn  h  genenlly  moie  niiuble  than  the 
vigw  ud  ttnntafactoiy  catimBta  of  eohnir,  which  differ  with 
dUfemt  observers.  Of  the  first  magnitude  Rd  itin  Antares 
i>  the  noet  deeply  coloured,  Betelgeux,  AldAuan  and  Arcturus 
being  successively  less  con^icuouaiy  red.  Syatenintic  study 
of  red  stars  dates  from  the  publicAtion  in  1866  of  SchjeUerup's 
Calalo^ue,  containing  a  list  of  280  of  them. 

The  two  curnpiinents  of  double  stars  often  exhibit  complementary 
colours.  M  a  rule  contrasted  colours  are  shown  by  pairs  having  a 
brieht  and  a  (aint  component  which  arc  relatively  wide  apart; 
brilU.int  white  st.ir>  fri'<|iJenl1y  h.ivc  a  Wiie  .-itt<-niiim~  iht^  ifi 
iiistaru  ril  in  the  cj^t-  m!  Rcjjulu^i  an<l  I<ii;<-1.  That  tlie  i.  lli  i  t  1-  1'  c 
to  a  nal  dilTi-retue  in  the  character  of  the  light  from  the  two  compo- 
nents has  been  shown  by  apectnun  aanlyiis,  littt  It  b  probabty 
exaggerated  by  contr.i3l. 

iue  occumnee  of  change,  either  perio<lic  or  irregular.  In  the 
colour  of  indiviiUial  stars,  has  been  suspected  bymany  observers; 
but  such  a  cnluiir  v.iri.itiility  is  necessarily  very  difficult  roestabh^^h. 
A  possible  change  of  colour  in  the  cas«-  of  Sirius  is  noteworthy.  In 
modern  times.  Sirius  has  always  Ix-cn  a  tyincal  white  or  bluish-while 
sLir.  but  a  number  of  elassieal  writers  refer  to  it  as  red  or  fier>-.  There 
is  perhaps  room  for  doubt  as  t<>  the  precise  significance  of  the  words 
Und«  but  the  fact  that  Ptolemy  classes  Sirius  with  Antares,  .Mdc- 
bartn,  Avcturus,  Betelgeux  and  Pr<icyon  as  "  fiei^-  red  "  (txAn^^oi) 
es  comparofi  with  all  the  other  briRht  stars  which  are  "  yellow  " 
(jiitOoi)  seems  almost  com  lusive  that  Sirius  was  then  a  redstar. 

When  examined  with  the  six-ctriKfope  the  light  of  thr  stars  is 
iownd  to  re^^'Mlble  Kener.illy  that  of  the  sun.  The  sm-ctrum  consists 
_  ■■  of  a  continuous  band  of  light  crossed  oy  a  grcati-r  or 
**  lesa  number  of  dark  afaaoci^ian  Uaes  or  nam.  As  in 
the  caae  of  the  sun,  thU  indicates  an  incandeaccnt  body 
wliich  might  be  solid,  liquid,  or  a  not  too  rare  gas,  surrounded  by 
and  seen  through  an  atmosphere  of  somewhat  cooler  gases  and 
vapours;  it  is  this  ccwier  envelojie  whosie  fi.»turc  the  spcctrosrope 
reveals  to  us,  and  in  it  the  prese-nee  of  rT\aiiy  tern'^trial  <  l<  ttient» 
has  been  detected  bv'  identifying  in  the  spectrum  their  characteristic 
absorption  lines.  Stellar  ipaeuoaoopy  date*  from  iMOi  iriwn  Sir 
William  l^uggins  (with  a  amall  allt-spectimicope  attacncd  to  an 
8-in.  telescope)  measured  the  positions  of  the  chief  lines  in  the 
•pectra  of  about  forty  stars.  In  1876  he  successfully  applied 
Jmotography  to  the  sruriv  of  the  uItra-\-iolet  rrjion  of  stellar  spectra. 
Various  ^^liemes  '  I '1 .  iiiiatiiin  <>f  -s]»rira  h.ive  been  u.sed.  The 
earliest  is  that  due  to  .\.  Se-rrhi  1  iHf),^-iH67)  who  distinguished  four 
"  types  ";  subsequent  n-search,  whilst  slichtly  modifying,  has  in  the 
mam  confirmed  this  classification.  Secchi's  Type  1.  or  "  Sirian  " 
tv'pe  inrlitdes  most  of  the  bright  white  stars,  such  as  Sirius,  Vega, 
Ri^el,  lie. ;  it  is  charaeteriwd  by  strong  broad  hy<lr<5gen  lines, 
which  an"  oftin  the  only  abMjrption  lines  visible  Type  II.  includes 
the  "  S<ilar  "  star-,  as  (";hh  I!,i,  .\nluru^,  I'rocyon,  Aldcbaran, 
their  spectra  arc  similar  to  that  of  the  sun,  being  cr<3ssed  by  very 
numerous  fine  lines,  mostly  due  to  vapours  of  metals.  The  great 
majority  of  the  >-isibIe  stars  belong  to  these  first  two  t)pes.  Tvpe  III. 
or  "  Aataiian  "  stars  arc  of  a  reddish  colour,  sucn  as  Antares, 
BetdgCUX,  Mira,  and  many  of  the  long-period  variables.  The 
spectrum,  which  closely  resi'mbtes  that  of  a  sunspot,  !*  marked  by 
llutings  or  band*  of  line^  -liar[)!y  bounded  on  the  violet  side  and 
fading  off  towartls  the  red.  Ii  li.ts  Ixt-n  shown  by  .'\.  Kowler  that 
these  tlutint;s  are  due  to  tit.iniiini  .iiiile:  thi:-  jir.iliably  iiidit.ili  s 
a  relatively  low  temperature,  for  at  a  high  tennK-raturcallcomixjunds 
tnmid  be  dissociated.  Type  IV.  also  consists  of  red  stars  with 
han4H  spectra,  hut  the  bands  diflter  in  amncement  and  appearance 
ftmn  those  in  the  third  type,  and  are  sharply  bemniled  on  the  red 
Me.  These  stars  are  also  belic\x-d  to  haw  a  comparati%-ely  low 
surface  temiierature,  and  the  Kinds  an'  attributi-d  to  the  presence 
of  f ..;iii»iunds  of  carbon.  .Mxiut  iy>  T>|»'  IV.  stars  are  known, 
but  none  conspicuous;  19  Piscium,  the  brightest,  is  of  magnitude  5  5. 

Other  clanificationB  which  are  extensively  uicd  are  tnoie 
respectiwly  of  K.  H.  Vogcl,  T.  N.  Lockyer  and  Ae  Draper 
Catalogue,  The  divergences  depend  mainly  on  the  different 
views  taken  by  their  authors  as  to  the  orcfcr  of  stellar  evolu- 
tion. .'\[>art  from  these  considerations,  the  chief  modification 
in  the  ela^~ihuiiti  ri  irun>i|ueed  by  more  recent  investigators 
has  t«s-n  to  sejmr.ite  Svrhi's  Type  1.  into  two  di^Hsions,  called 
helium  an<l  hydrogm  stars  ie»pecti\'ely.  The  former  are  often 
CsIUk)  "  Orion  stars,  as  all  the  brighter  stars  in  that  constellation 
with  theeaoeptioaaf  Ik-te!>:eux  belong  to  the  helium  type.  Helium 
I  are  pnicndijr  onnsidercd  to  be  the  hottest  aitd  most  lumin<uis 
 ^  jjjjA  ^  jjjjy^  II  subdivided 

"^Soler"  and  "ARtarian"  Stan.  Hw"  FiracyoB" 
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or  calcium  stars  form  a  tnintition  Ix'twoen  Type  I.  and  Type  11. 
prtjpcr,  and  sh^w  ihr  lir.i  -  r.i  (.iliiuin  iK^v-iilc.,  those  of  hydrogen. 
An  important  v.iricty  ol  1  yjie  III.  .s|iectra  has  lieen  rt-cognised,  in 
which,  as  well  as  the  usual  absorption  bands,  bright  emission  line* 
of  hydrogen  appear ;  stars  faaWng  t  his  part  ic  ular  spiectrum  are  always 
varLible.  Finally,  a  fifth  typ»?  has  N^-n  .idded,  the  \Vulf-Ra>et 
st.Ts;  these  «liow  a  s(i<-ctrum  crossed  by  the  usual  dark  linc-s  and 
Ixands,  but  showing  also  bright  emis«.ion  b.>nds  ol  blue  ami  yellow 
light.  ,\l>out  100  \Volf-Kayet  sl.irs  are  known,  of  \khleh  Vcloruin 
is  the  brightest ;  they  arc  confined  tu  the  region  of  the  Milky  Way  and 

the  MaceifaHilc  dmide.  (See  Plambt.)       ^  ^ 

AwfaffMi  4|f  JlBW.~"TTie  abeenoe  of  the  dtsttnctlve  Bnea  of  att 
element  in  tne  qiMCtrum  does  not  by  any  means  signify  lliat  dialt 
•'lement  is  wanting  or  sairce  in  the  star.    The  spectroscope  only 

>ields  information  about  the  thin  outer  envelo[>c  of  the  suir;  ana 
1  11  111 :»  i  ll  nients  may  be  pre^s-nt  whii  h  do  not  reee.il  llii  iiwx  Ui-s, 
tor  the  s[)eetrum  shown  depends  very  greatly  on  the  tem|icraturv 
and  pressure.  Stars  of  the  different  types  are  tberefore  not  ncccw- 
sarily  of  different  chemical  constitution,  but  rather  are  in  different 
physical  conditions,  and  it  is  generally  believed  that  every  star  in 
the  course  of  its  cxi.stenee  passes  through  stages  cf  rresnonding  to 
all  for  most  erf)  the  diffetvnt  tvfx-s.  The  'tars  are  known  to  IxP 
lontmualK  losing  cmfirmous  qu.intilie^  of  fniTg>  ijy  r.iiU.iting  their 
ln'at  into  .space.  Ordirur>'  solid  or  liquid  niii»<.-»  would  co<J  very 
rapidly  from  this  cause  and  would  soon  cease  to  shine.  But  a 
glolic  of  gaseous  matter  under  simihir  conditions  will  continually 
contract  in  v-olume,  and  in  so  doing  transforms  potamialawny  into 
heat.  It  was  shown  by  iiomcr  Lane  that  a  mam  of  gas  ndd  tw 
ei|tiilibriiini  liy  the  mutuid  gravitation  of  its  parts  actually  grow* 
hoUer  through  radiating  heat;  the  heat  gaine<l  by  the  resulting 
<-<iiitr,u  sion  more  than  routiii  rhaUnres  that  lost  by  ra<IL'»tie)n.  Thus 
in  I  hi'  first  stage  of  a  st.ir  s  histor)'  we  find  it  gradually  tondensing 
from  a  highly  diffused  gaseous  state,  and  growing  hotter  as  it  does 
.so.  But  this  cannot  continue  indeiiiutely ;  when  the  density  ia  too 
great  the  matter  ceases  to  beha>-c  as  a  true  gas,  and  tlw  contiactkm 
IS  insufficient  to  maintain  the  heat.  Thus  in  the  second  »t.ige  the 
star  is  still  conlr.icting,  but  its  tempi-rature  is  decreasing.  The 
greatest  tem|xr.iti!n.-  attaini-<]  is  not  the  same  for  all  stars,  but 
lU'lK'nds  OIL  -lii  iii.i^.n  of  the  star.  It  is,  however,  iiii|i<)rtatit  !"  ls.-.ir 
in  mind  tluit  LaiK-'s  theory  is  concxTncd  with  the  temperature 
of  the  body  of  the  stars  tne  tempcnture  of  the  |ihotoi|iMre  and 
absorbing  layers,  with  wMoi  We  are  chieAy  coneerntd.  docs  not 
neeessariTy  follow  the  same  law.  It  depends  on  the  rapidity  with 
whieh  convection  currents  can  supply  heat  from  the  inieri<ir  le> 
replace  that  ra>liateel,  and  on  a  number  of  other  nicely  balanced 
circumstances  nhich  cannot  well  be  calculated. 

Conflicting  opinioni^  are  held  as  to  the  various  steps  in  the  process 
of  evolution  and  the  order  in  which  the  \-arious  types  sucrnsd  one 
another,  but  the  following  perha|>s  represents  in  the  main  the  most 
geneiatly  accepted  view.  Starting  from  a  widely  diffused  nebula, 
more  or  less  uniform,  n-e  find  that,  in  consequence  of  gravitational 
in->tabilily.  it  will  tend  to  condense  alM>ut  a  number  of  nuclei. 
Jeans  has  even  e-.tiniated  this>retitally  the  a>X"rage  distances  apart 
of  these  nuclei,  and  has  shown  that  it  agrees  in  order  of  magnitude 
with  the  observed  distances  of  the  stars  from  one  another  (.1  tiro- 
phytkat  Journat,  vol.  x.\ii.).  As  the  first  condensation  takes  place, 
iceulting  development  of  heat  causes  the  hydrogen,  helium  and 
Kg^  gases  to  be  ex|x-lK'il.  I'his  may  explain  the  existence  of 
gaseous  nebulae,  which  are  often  founa  intim.itel>'  associated  with 
slar^lusters,  a  good  cx,imple  being  the  nibiilotity  siirroundnij;  the 
Pleiades.  As  the  nuclei  grow  In-  the  attriietion  of  matter  thev  Ik  gin 
to  be  can,il>le  of  retaining  the  ligntcr  ga?*-s.  and  atmtopheres  of^hv  Iru- 
gen  ana  helium  are  formed.  The  temperature  of  the  photosphere 
at  this  stage  has  reached  a  maximum,  and  the  star  is  now  of  the 
helium  type.  Then  follows  a  gradual  absorption  of  first  the  helium 
and  then  the  hydrogen,  the  photosphere  grows  continually  cooler, 
and  the  star  pvisses  successively  througn  the  stages  exemplified 
by  Sirius,  IVocyon.  the  Sun,  .Xn  tiiru-  and  .\ntares.  Some  aiith'-ri- 
tii'^,  however,  consider  the  .■\nt.iriaii  '.Tyix--  III.)  star>^  to  Ix-  in  a  very 
e.trly  stage  of  development  arul  tu  prcicede  the  helium  stars  in  the 
order  of  evolution;  in  that  case  tncy  are  in  tlte  at^  when  dm 
temperature  is  stin  ridng.  Type  IV.  (carbon)  stars  am  placed 
last  in  the  series  i>y  all  authorities;  they  seem,  howew,  to  follow 
more  directly  the  solar  stars  than  the  Antarian.  If  the  latter  are 
c<msidere<l  to  be  in  an  early  state  this  prenents  no  difficulty;  but 
if  both  .\ntarian  and  carbem  stars  are  held  to  be  evolved  fnirii  t.  lar 
stars,  we  mav  con.sidcr  them  to  be,  not  succcs9i\'e,  but  parallel 
stagee  of  dsvetopttient,  the  chcmia^  coBsllttttlon  of  die  staf  fflKMinw 
whether  it  aball  pass  into  the  ddnl  or  fourtii  type.  The  WolN 
Rayet  stars  must  probabty  lie  assigm^  to  the  eariiest  period  of 
evolution;  they  are  perhapa  semi-nebulous.  In  this  conncxtMl 
it  may  be  noted  tKit  (he  spectnim  o(  Nova  Perseit  after  pawnf 
lluou^li  a  st.e^e  in  which  it  resembled  that  ol  a  pfauietaiy  Btbuia, 
has  now  beamic  of  the  Wolf-Rayct  type. 

Dtntiiy  of  Sutrs. — Inteiesting  ligbt  ts  tbrmm  on  tlte  question  of 
the  physical  state  of  the  stars  ny  siMne  e\ndcnce  which  we  poasma 
.1-  to  their  densities.  The  mean  density  of  the  sun  is  about  i|  tlmea 


di.it  of  water;  but  many  of  the  stars,  especially  the  brighten 
have  much  kiwcr  densities  and  must  be  in  a  very  diffused  stated 
We  have  neoeMarlly  to  turn  to  Uaaiy  qrelAn  ior  onr  data.  Wbea 
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the  orbit  and  periodic  time  is  known,  and  al'*o  the  parallax,  the 
masics  fjf  the  iitars  can  be  found.  [\i  uuU'  the  ri'Liiivi'  orbit  is 
knuwii,  tlic  sum  of  the  nnanw-s  cin  be  iii  t<  riiiirii-il :  but  if  absolute 
)sliiims  i)f  one  comiKim-nt  h.iM-  infii  1 .1  is>  iviil,  bnili  m.i.-^M.'s  tan 
(IctL-riiiiattl  iicpaiately.)  But  cvcii  when,  as  in  must  cases,  the 
pawlhn  ia  unknown  or  unontain,  the  ntio  cf  the  brighUKM  to 
the  maM  can  be  aoctimtcly  found.  Thut  it  b  found  that  Procyon 
pves  about  three  times  u  much  light  a*  the  Mia,  in  proportion  to 
Rs  mass.  Sirius  about  sixteen  times,  and  [  Orioaio  more  than  ten 
thous.inil  n:ru>.  In  these  cases  cndently  cither  the  star  has  a 
grcatia'  intrm-i :  lirlllLincy  per  square  mile  <i(  suHace  than  the  sun, 
or  i»  lc»»  dciiM.'.  l'r>ilubly  both  causes  contribute.  The  phenomena 
o(  long-pcriixl  varia!iles  .-Jiow  that  the  surface  brilliancy  may  vary 
verv  greatly,  even  in  the  same  star.  The  Orion  stars  haw  the 
fligllfat  tenmnture  of  all  and  have  admiltcilly  the  ^rr.iitst  surfai  o- 
lumilKMity,  Mtt  the  extreme  brilliancy  o(  {  Ononis  in  proimrtion 
to  ka  flWW  niHt  lie  ni.iiniy  due  to  a  small  den«ity.  Fur  the  .MkoI 
variablu  it  ia  possible  to  form  even  more  direct  calculations  of  the 
dcn»ity,  for  from  the  iiiir,tti<in  of  the  et  lipse  iin  .ipproximiite  e^<tim;^te 
of  llie  hIw  i)f  the  star  may  Ik-  made-  A.  W.  Roberts  ronrludul  in 
this  way  that  tile  average  (knsity  of  the  .\igul  variables  ami  their 
eclipaing  eonpwMNia  is  nbnit  ona  eighth  that  of.  tlie  aun.  .  Ffor 


fi  Lyrae  G.  W.  Mym  found  a  denahy  a  fittle  leia  than  that  of  air; 

is  certainly  small,  but  J.  H.  Jenna  baa  Aovn  tiiat  for 


the  density 

this  t>-])c  of  star  the  argument  is  open  to  tlwomlcal  objection,  so 

th.U  SlyiTs's  result  eannnt  lie  .acrepto<l. 

There  arc  many  stars,  howc\er,  of  which  the  briKhtncss  is  less 
than  ih.it  of  tlx-  son  in  pro|>(ini<ii<  to  the  rna>*.  Tlui-<  the  faint 
Comifcinion  of  Sirius  is  of  nearly  the  !<iine  mass  .is  the  sur.,  but  gives 
only  xo'}«  of  its  lis'ht.  In  thi«  caae  (he  coni)Kuiiun,  being  altouc 
halt  the  mass  of  Sirius  itadft  iias  probably  cooled  more  rapidly, 
and  on  that  account  emits  much  less  light.  T.  Lewis,  however, 
ha*  shown  that  the  fainter  com|x)ncnt  of  the  binary  sys'em  is  often 
the  more  massi\x'.  It  may  be  that  these  fainter  componenls  are 
still  in  the  stage  when  the  temperature  is  ristng,  and  the  luminosity 
is  as  yet  corai)arati\x-ly  small ;  tiut  it  i*  not  impossible  that  the 
massive  stars  (owing  to  their  garter  gravitation)  pass  through  the 
earlier  stages  of  evolution  more  rapidly  than  the  smaller  stars. 

Distarues  and  ParalUixes  oj  the  Stars. — .\s  the  earth  traverses 
annually  its  path  arouiul  the  sun,  and  passics  from  one  fwf'  of 
its  orbit  to  .mother  the  direction  in  which  a  fixed  star  is  seen 
fhtnilTir  In  fact  tn.;  relati\'e  positions  arc  the  satne  as  if  the 
earth  remained  fixed  and  tbe  star  described  an  orbit  equal  to 
tliat  of  the  earth,  but  iritb  the  displace  meat  alwa>'s  exactly 
reversetL  The  star  thus  a|ipein  to  deacribe  a  nnaU  elUpee  in 
the  sky,  and  the  nearer  the  star,  the  larfer  wiU  this  elUpse 
appear.  The  greatest  displacement  of  the  star  from  its  mean 
position  (the  semi-axis  major  of  the  elli[>se)  is  called  its  parallax. 
If  V  be  the  parallax,  and  R  the  radius  of  the  earth's  orbit,  the 
distance  of  the  star  is  R  sin  ir.  The  detcrmina! ion  of  nleilar 
parallaxes  is  a  niatu-r  uf  gre-it  iliftu  uhy  on  ai"<  ouiil  of  the  mir-.ule- 
ness  uf  the  angle  to  be  measured,  for  ia  no  rase  docs  the  parallax 
amount  to  1';  moreover,  there  is  always  an  added  difficulty 
in  determining  aa  annual  change  of  position,  for  seasons!  in> 
strumcntal  changes  are  liaUe  to  give  rise  to  a  spurious  effect 
iriiidiwiUabobawomaunHlpcrkid.  Voy  special  precautioos 
are  reqtdred  to  ettndnate  instrumental  enor  befmc  m  can 
compare  oliservations,  say,  of  a  star  on  the  meridian  in  winter 
at  6  p.m.  with  observations  of  the  same  star  in  summer  on  the 
meridian  at  6  a.m.  Tho  first  determination  of  a  stellar  par.-illax 
was  mad^-  by  \V.  Besscl  in  the  years  1.^,57-1840,  using  a  hclio- 
mctcr.  He  chose  for  his  purpose  the  binary  star  61  Cygni, 
which  was  the  star  with  the  mm\  rapid  apparent  motion  then 
known  and  therefore  likely  to  Ih-  fairly  near  us,  although  only 
of  the  siath  nagnitude.  He  found  for  it  a  paiallax  of  o-js'  a 
value  which  agrees  well  with  note  modem  determhiations. 
T.  Hendsraonat  the  Oapeof  Good  Hope  Beasored  the  parallax 
of  a  Centauri,  but  his  resnltinf?  value  i*  was  conaidcnibty  too 
high.  More  accurate  dcterir-irat-Miis  have  shdv.  nthat  this  star, 
which  i-S  the  third  brighlebl  s'.ar  in  the  heavens,  lias  a  parallax 
of  o-;5'.  this  indic  ates  that  its  distanee  is  j  ;.ooo,ooo,ooO;OOOBI. 
So  far  as  is  known  a  Cenlauri  is  our  neirest  neighbour. 

Formerly  attempts  were  mai^r  tn  rrvnnitie  |\irallaxes  by  mea- 
suring changes  in  the  absolute  right  astcnsions  and  decUnations 
of  the  stars  from  obierwstioos  tvith  tlie  meridian  circle.  The  results 
were,  however,  always  nntnistworthy  owing  to  annual  and  diurnal 
changes  in  the  instrument.  Nowadays  the  determination  Is  more 
usually  made  by  measuring  the  displacement  of  the  star  relatively 
to  the  Htars  surrounding  it.  Hitherto  the  heliomcter  has  \mn 
ni<i--t  extensively  used  for  tins  piirj  111-0,  D.  <  >ill,  W.  L.  Ellcin,  B.  R.  .\. 
Peter  and  others  have  made  their  important  determinations  with 


it.  The  photographic  method,  however,  now  appears  to  yield 
results  of  equal  i-.io;i,  and  is  Uk<.K  !.i  l>e  U!«ed  very  largely  in 
the  future.  The  (|ua:ility  deierniined  by  thes«-  methods  is  the 
rel.ilive  |Mralla\  I ■>  r.vtt.-iv  the  si.ii  iiu.iMjred  and  the  stars  with 
which  it  is  compared.  To  obtain  tiic  true  parallax,  the  nvean 
parallax  of  the  compasisoa  stars  must  be  added  to  this  niMivi 
parallax.  It  ia,  however,  fair  to  assume  that  the  comparisoa  atsn 
willtarely  havea  parallax  as  great  as  o-oi':  for  it  must  be  rememlicred 
that  it  is  quite  the  exception  for  a  star  Uiken  at  raiuloin  to  have  an 
appreciable  (wrallax;  piirticul.irly  if  a  star  has  an  ordinarily  small 
pro|>er  ji.idiua,  it  i,-.  li^ily  tu  Ik-  very  di.stant.  SnU  exteplioiial 
cases  will  occur  where  a  coriijarison  star  is  even  nearer  than  the 
princi|ul  star;  it  is  one  of  the  advantages  of  the  photographic 
method  that  it  involves  the  \xx  of  a  considerable  number  of  «ini|jari- 
son  stars,  whereas  in  the  lieliometric  method  usually  only  two  stars, 
chosen  symmetrically  one  <>n  each  udc  of  the  principal  star,  are  UMrd. 

In  the  table  are  eollecteil  the  parallaxes  and  other  data  of  all 
stars  for  whii  h  the  most  probable  value  of  the  parnlbx  exceeds 
O'3o'.  Although  much  work  luia  licen  <lune  reei-ntly  in  mea.>^uring 
piirallaxes,  the  mimlMrof  star.s  imlni;ri!  ]u  -u.  Ii  .1  ha*  mi'.  Inx-n 
increased,  but  rather  has  been  considerably  diuuiii.siie'd ,  many  Urge 
parallaxee,  which  wm  formerly  provisionally  aect  pted.  have  beoi 
reduced  on  revision.  It  cannot  ne  too  stron,;ly  cmphaaited  tliat 
man\'  of  tlir-<-  determinations  are  subject  to  a  large  prot>able  error, 
or  even  .lit.  1.1  ther  uncertain.  Kor  one  or  two  of  the  more  fanwus 
stars  siieli  e-  n  (  Vntaiiri  the  probable  error  is  less  ili.m  *o  fu';  but 
for  other...  ir.  the  li.st  it  ranges  up  to  J^0'05'.  Tu  <iin\en  p.-r..llaxcs 
into  tlistarice  »e  may  remcml>er  that  a  parallax  of  1'  denotes  a 
dUt.iiKe  of  iHj  billion  miles,  or  306,000  times  the  distance  ol  the 
sun  from  the  earth.  .\  i>araUax  of  o-Ol'  denotes  a  distance  a  bundrctl 
times  as  great,  and  so  on,  the  distance  and  parallax  being  inverwiy 
proponional.  A  unit  of  Icflgth,  which  is  often  used  in  meaaurtag 
stellar  diatanoca.  is  the  ligAl  ymr  or  diitaaoethat  tigiit  tiavds  ia  a 
less  than  rat  bflUon.  i  ~ 
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Authorilif,.  — .\  -.\..'\uwcrs;  R — E.  H.  Riirnard;  C — K.  L.  Chase; 
E— \V.  1.  i:ikin.  Sir  David  Gill;  K—J.C.  Kapteva;  k— K.N.  \. 
Krvigcr;  I'  U  IVtcr;  R  -II.  N.  Russill  and  h.  R.  Hinka;  5— W.  de 
Sitter;  s — M.F.  Smith;  S — F.  Si  hie.singer. 

The  stars  selected  to  be  examined  for  {larallax  arc  usually  cither 
the  brightest  stars  or  those  with  an  enecially  large  proper  motioo. 
Neither  criterion  is  a  guarantee  that  the  star  shall  have  a  meaauf^ 
able  parallax.  Brightness  is  |M,nicularly  deceptive;  thas  CanoMH. 
the  sexond  tirightest  star  in  tlie  heavens,  has  proltably  a  parallax 
of  le>s  than  o-oi',  and  so  also  has  Kigel.  These  two  stars  must 
have  an  ititrinsir  brillLmey  enormously  greater  than  that  ut  the  .sun, 
for  if  the  sun  were  removed  to  siu  h  a  distance  (parallax  o-ol'), 
it  woiili!  aiijH'aT  to  be  ot  .iIkiiii  tin-  tenth  magnitude. 

Although  the  parallaxes  hitherto  measured  have  added  greatly  to 
our  general  knowledge  of  stellar  distances  and  absolute  luminosities 
of  start,  a  cotlectkm  of  results  derived  by  various  observers  choosing 
specially  selected  stars  is  not  suitable  for  statistical  discussion.  For 
this  reason  a  series  of  determinations  of  parallax  of  l<),;  star*  on  a  uni- 
form plan  by  F.  L.  Chase,  M.  F.  Smith  and  \V.  L.  F.lkin  (  Viiir  Tram- 
attioiis.  vol.  ii.,  1906)  con.stitutes  a  very  impi  ii.ini  .ul  lin  ai  to  the 
available  data.  The  stars  chuaen  were  those  with  centennial  proper 
motions  greater  than  40*,  obMrvable  at  Yale,  and  not  hitbwto 
attacked.  It  is  notetirorthy  that  no  parallaxes  exceeding  a-jo'  were 
found :  the  mean  was  about  0  05*.  It  is  jpeatly  to  be  desired  that  a 
general  surt-ey  of  the  heavens,  or  cf  typical  regions  of  the  heavcfls, 
should  l>e  maile  with  a  view  to  determining  all  t  he  stars  whirh  have 
an  appreciable  piralUix.  This  is  now  made  po.s.sible  by  photography. 
If  three  plates  (or  three  sets  of  exjiosures  on  one  v>latel  are  i.iken  at 
intervals  of  six  months,  when  the  st.irs  in  the  regiim  have  their 
iTiaximum  parallactic  displacements,  the  first  and  third  plates  serve 
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to  elimiaatc  the  proper  motion  o(  the  rtar,  and  the  detection  of  a 
parallax  is  easy.  Some  progress  with  this  scheme  has  been  made. 
But  even  such  an  attempt  to  cyttetnatically  plumb  the  universe  can 
only  mate  us  aoquMntra  whh  the  mernt  imidB  aML  Wethould 
Icam  perhaps  the  distribution  and  luminoaitlcB  of  the  atan  within  a 
•plwfe  of  radius  sixty  light  years  (corresponding  to  a  parallax  of 
awnittKtS'),  but  of  the  structure  of  the  million-lold  greater  system 
of  stars,  ty-ing  iR-yond  this  limit,  yet  visible  in  our  tcloscripos.  wc 
should  ie.irii  nnthiii(;  except  by  analog)-.  Fortunaltiv  !li<-  --tudy 
of  proper  motions  teaches  us  with  some  degree  of  certainty  sonic- 
tt'.iiv  it  the  general  mean  distances  and  distribution  of  these  more 
diiitant  star»,  though  it  cannot  tell  ua  the  distances  of  individual  stars. 

There  is  another  method  of  determining  stellar  distances,  which  is 
applicable  to  a  few  double  stars.  By  means  of  the  spectroscope 
it  IS  possible  to  determine  the  relative  urliil.d  vf-lm  ity  of  the  two 
components,  and  this  when  compared  with  the  i>criod  fixes  the 
alfsokitc  dimensions  of  the  orfiit ;  the  .ipr'an  nt  dimensions  of  the 
orbit  licing  known  from  \nsua!  observation-;  the  distance  can  then 
be  found.  The  method  is  of  very  UmitctI  application,  for  in 
■gniHMl  tilt  orbital  velocity  of  a  visual  binary  i*  far  too  smaU  to  tie 
Hud  in  my;  one  of  its  first  applicatKma  liaa  licen  made  to 
•Ctntaufi,  with  the  HMult  that  the  panUax  found  in  theordinaiy  way 
ii  conpletdy  con&rinedi 

Proper  Motioni  of  Stars. — The  work  of  cal.iloguiiig  the  stars  | 
and  determining  their  exact  positions,  which  is  In'ing  pursued 
«l  n  faoie  a  scale,  naturally  leads  to  ihc  determination  of  their 
proper  motioni.  The  problem  is  greatly  coini>licate<l  by  the 
fact  that  the  eqoMor  and  equinox,  to  idudi  the  observed  posi- 
tiaiis  of  the  ttaift  nuut  be  icfened,  aie  not  sUiionaiy  in  apace, 
lod  in  fact  the  movements  of  dwK  planet  of  vefecenoe  can  only 
be  determined  by  a  discussion  oi  the  obiavationa  of  stars. 
Hallcy  was  the  first  to  suspect  tnm  oiNavation  the  proper 
motions  of  the  stars.  From  compariaom  twtween  the  oWrved 
places  of  .\rcturus,  .•Mdcharaii  and  Sirilts  and  the  |)latts  assigned 
to  ihcm  by  .■Mexaiulriun  ublroiiumers.  lie  was  led  to  the  upiiiiun 
that  all  three  are  moving  towards  the  south  [J'hil.  Tmns.  1718). 
Jacques  Casstnl  also  proved  that  .\rcluriis  had  even  since  the 
timeof  Tycho  Brahe  shifted  live  minutes  in  latitude;  for  ri  Boiitis, 
irtlick  would  have  shared  in  the  change,  if  it  had  been  due  to  a 
motlOB  of  the  ecliptic,  had  not  moved  appreciably.  It  was 
icaJbed  that  tbe  piopcr  motiona  of  the  atan  were  change  s 
oi  potion  nbtive  to  the  nm,  and  tliat,  if  the  aua  iiad  any 
modiim  of  its  own  as  oompued  with  the  lunoundtng  stars 
as  a  whole,  this  would  be  diown  by  a  general  tendency  of  the 
apparent  motions  of  the  stars  to  be  diicctcd  away  from  the 
point  to  which  the  sun  was  moving. 

To  determine  proper  motions  it  is  neccssar\'  to  have  ob9cr\ation9 
separated  by  a--  hm,;  a  period  of  tiim-  .i^  )i<is-i;ile.  Old  catalojiues 
of  prwision  are  accordingly  of  great  imixjrtance.  By  far  the  most 
valuable  oi  these  is  liradley's  catalogue  of  3240  stars  ob>ir'.<<l  at 
Greenwich  about  1 750-1 763,  which  has  been  re-reduced  according 
to  modern  methods  ojr  A.  Auwers.  These  stara  include  most  of  the 
bri^tcr  ones  visible  in  tbe  latitude  of  Greenwich,  ranging  down 
to  about  the  seventh  magnitude,  .^n  early  catalogue  which  includes 
Inrae numbers  of  slarn  of  magnitude  as  low  as  H'5  Ls  that  of  S.  Gruom- 
briage,  containing  42<)o  stars  within  52°  of  the  north  pole  observed 
between  1806  and  1S16.  This  has  U  cn  rc-n-dui  ckI  by  F.  W.  Dyton 
and  W.  G.  Thackeray,  and  proper  motions  derived  by  comparison 
with  nedint  Gnmwicli  ofawrwatiom.  A  ymtf  mtmmfiv  determina- 
tion of  prapcr  nuNioas  Iraa  a  compaiiwn  of  all  the  principal 
cntalagaea  naa  been  made  by  Lewis  Boss.  Tbe  results  arc  given  in 
his  PrMmMory  Central  OtUtet^  (ipio),  which  comprises  the 
motions  of  6l«8  stars  fairly  uniformly  distributed  over  the  sky, 
including  all  the  star?  vi?il>lc  to  the  n.iked  eye.  Of  rather  a  <lilT<  rent 
nature  are  J.  G.  Porter's  catalogue  (PuHitations  0}  tht  CinannaU 
Observatory,  No,  IS)  and  J.  F.  Bosscrt's  catalogue  (Paris  Obsena- 
lions,  itiqo),  which  consist  of  lists  of  star*  of  large  pro]x,»r  motion 
determined  from  a  variety  of  sourc-es.  Recently  the  pro]>cr  m  niims 
of  faint  irtars  lta\f  \Ht'n  determined  by  oumiwring  |.|voto,;i.i]ih.s 
of  the  same  region  of  the  sky.  taken  with  an  interval  of  .1  r.uml'i  r  of 
ye^irn.  M  )>res«'nl  thi'  av.iij.ihle  intervals  .in-  too  sni.dl  for  this 
method  to  have  met  with  marked  succes;.  l.ar^e  i  roj^r  nioti  mis 
can  however  found  in  this  way.  Their  detei  li m  i>  esin:  i.illy 
simple  when  the  stereo-comiwrator  is  used;  this  instrument  eiuiblcs 
the  two  eye*  to  combine  the  images  of  each  star  on  two  plates  into 
one  image  (as  in  tite  stereoscope) ;  when  the  star  has  moved  consider- 
ably in  the  inters'al  lxrt«Ton  the  taking  of  the  two  plates,  it  appears 
to  stan<l  out  from  the  rest  in  relief  and  is  at  once  mrticcd. 

The  star  with  the  greatest  proper  motion  yet  known  was  found 
by  J.  C-  Kaiiievii  oti  the  plates  of  the  Cap-  Photographic  I>urt  h- 
musteruHg.  Its  motion  of  8-7"  per  year  would  carry  it  ovit  a  portion 
of  the  shy  equal  to  the  diainetcr  of  the  fall  moon  in  ' 


centuries.    In  the  table  is  given  a  list  of  tIte  stars  now  known  to 
h.ive  ail  annual  j)ro[ier  mi>tii>n  of  more  than       ■    The  faintn 
of  the  majority  of  the  stars  appeitriug  in  this  list  is  noteworthy. 

Slan  mOt  Larte  Proper  McHm. 
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R.A. 

11>(H). 

Dec 

1900. 

Annual  Proper 
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Mag. 

C.Z.5''J43    .  . 

h.  m. 

.s  >^ 

— 4S0 

.. 

870 

8-5 

Gr.  1830     .  . 

11  4; 

+38-4 

6-9 

Uc.  93S*  • 

*a  59 

-364 

Cor^4i6   .  . 
61'  Cygni    .  . 

0  0 

-37» 

\\ 

21  2 

+3SM 

520 

5-5 

LI.  31 185    .  . 

10  5K 

+3<>  (> 

4  76 

7-3 

1  Indi 

21  5<> 

-57-2 

4'6l 

5-> 

1.1.  JI258     .  . 

1 1  0 

+44-0 

4-41 

8.7 

o*  Eridani 

4  II 

-  78 

4-05 

46 

M  Casstop  . 

1  2 

+54-4 

—  lO-O 

3-73 

5-6 

O.A.  14318 

15  5 

3-<>5 

91 

O.A.  14320 

«5  5 

-iS-9 

91 

a  Centauri  . 

H  J3 

-6o-4 

360 

©•2 

Lac.  Hybu 

21    1  1 

3-53 

7-3 

(  Kriilai\i 

3  «<• 

-4.^-4 

3«2 

4-4 

U..\,  I  lt>77 

II  i.S 

+66-4 

30a 

9-0 

The  majority  of  the  stars  have  far  smaller  proper  motions  than 
these.  Only  24°o  of  the  stars  of  Auwvrs- Bradley  have  projier 
motions  exceeding  10'  per  ccnturj-,  and  51",,  exceeding  5  per 
centur>'.  With  catalogues  containing  fainter  stars  the  proponion 
of  large  proper  motions  is  somewhat  smaller,  thus  the  corm^nding 
penxnuges  for  tbe  Groombridge  stars  aie  is  and  ji  tevecuwaliy. 

When  the  parallax  of  a  star  is  known,  we  sre  aUe  to  infitr  tlnm 
its  proper  motion  it.'^  actual  linear  s])ced  in  miles  per  hour,  in  so  far 
as  the  motion  is  transverse  to  the  line  of  wght.  The  velocity  in 
the  line  of  sight  can  be  deturniimtl  liy  stK-ctrosoopic  observation, 
so  that  in  a  few  cases  the  motion  of  the  star  is  completely  known. 
Several  stars  appear  to  have  speeds  exceeding  nio  m.  per  second, 
but  of  these  the  only  one  rdiamy  determined  ts  Groombridge  1830, 
whose  speed  is  found  to  he  about  150  m.  p^  second.  I^robably 
the  velocity  of  .\rcturus  is  alio  over  100  m.  per  second;  there  is, 
however,  no  real  e\idence  for  the  velocity  of  JSO  m.  per  second 
which  h.is  sometimes  Invn  credited  to  it.  The  atiove  .ire  vohn  ilics 
transverse  to  the  line  o!  •■ij;ht.  The  ^'reatest  radial  vel  «  itii  ■-  (hat 
li.ivc  yet  l)ecn  found  are  alKjut  fx)  m.  per  se?  on  I :  several  stars 
(I  iriKjmbridi.;!-  1830  among  thetn  ,1  h.iveradi.d  sj..'  l-.ii  ihis  amount. 
The  stars  of  the  Helium  t^'pc  of  spectrum  arc  remarkable  for  the 
smallneaa  of  their  velocities:  from  apcctTMOopic  obaervatiotts  of 
over  60  stars  of  this  dam,  J.  C.  Kapteyn  and  E.  B.  Frott  have 
deduced  that  the  avenue  speed  is  only  t  n.  per  second.  Aeoovd* 
ing  to  \V.  \V.  Campbsn  the  avenge  vdodty  in  space  of  n  star  is 
2 1 '2  m.  per  second. 

Whin  the  proper  motions  o(  a  eori-.|derablc  number  of  st.irs 
arc_  collected  and  examined,  a  general  systcmauc  tendency  is 

towsids  >  point  ■omswhtis  in  er  nsar  the  conateflattoa  l!Z^^ 

Canis  Nfaior.  The  motions  of  individml  stars,  it  is  true, 

var>'  widely,  but  if  the  mean  motion  of  a  number  of  stara  is  considered 

this  tendency  is  always  to  l>e  found.  Now  it  is  necessar\'  to  bear 
in  mind  that  all  obser\ed  moti^jn^  are  rflntirr;  and,  es[>ecially  in 
dealing  with  stellar  motions,  it  is  arbitrary  what  shall  be  considered 
at  rest,  and  used  as  a  standard  to  which  to  refer  tbeir  movements. 
Accordingly  this  mean  motion  of  the  stars  rriativc  to  the  sun  has 
been  more  generally  rcganle<l  from  another  point  of  vi.  «  as  a  notion 
(in  the  opposite  direction — towards  the  conirtellatioii  I  ■.rai  of  the 
sun  relatively  to  the  Mars.  In  what  fi.llows  wc  shall  sjxak  of  this 
relatixe  nKjtion  as  a  motion  of  the  .■,'.:ri  or  of  the  .stars  iiiditleteTitly, 
for  there  is  no  re^il  distiiution  l>et«it  n  the  two  conceptions.  One 
of  the  problems,  which  has  engaged  a  large  share  of  the  niion 
of  astronomers  in  the  last  century,  has  lieen  the  determination  of 
the  direction  of  this  "  solar  madaa." 

The  first  attempt  to  determine  the  solar  apex  (as  the  point 
towards  which  the  aoiar  motion  is  directed  is  termed)  was  made 
in  178.1  by  Sir  William  Herschd.  Although  his  data  were  the  proper 
motions  of  only  seven  "stars,  he  indir.ited  a  iioint  near  X  llerculis 
not  very  f,ir  troiii  that  tiuiinl  ly  in  »lrf.  resj'arches.  Again  in 
lK<i5  from  Maskelyne  s  catalogue  of  the  projK-r  motions  of  56  stars 
(p-.jblished  in  I7'>i),).  he  found  the  po.sition,  k..\  24s  s^'  and  Dec. 
49'  38'  N.  The  systematic  tendency  of  the  proper  motions  is  so 
marked  that  the  motions  of  a  very  few  stars  are  quite  sufficient  to 
fix  roughly  the  position  d  the  solar  apex:  Init  attempts  to  &t  its 
position  to  withm  a  few  degrees  have  failed,  nntwithstandtng  the 
many  thous.inds  of  determined  proper  mi>tii>iu>  now  avaiuble. 
The  difficulties  of  the  determination  are  twofold.  There  is  a  close 
interdependence  litween  the  eonstanl  o(  prixessioii  and  ihe  solar 
motion:  tbe  two  determinatioiu  must  ecncrally  be  made  simut- 
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comctioiu  required  the  catalogites  compared.  But  further,  if 
IImm  foctical  difficulties  could  be  coniidcnxl  overcome  in  the  best 
ddcmfawtions,  there  is  a  vaguemMs  in  the  very  definition  of  the 
K>Iar  motion.  The  motion  of  the  sun  relative  to  the  stars  dcfwnds 
on  w  hat  stars  arc  selected  as  rcprcscntativ  i-  1  here  is  no  a  priori 
reason  to  cx|>«.-t  the  same  result  fmni  th(  liirterent  classes  of  »tar.s. 
such  .IS  the  brij;hter  or  fainter,  northern  or  Btiuthcrn,  nearer  or  more 
distant,  Sobx  type  or  Sirian  ctars.  There  is  for  example  some 
•vidMHt  tittt  till  dKOmdoa  ol  rty  iwjiir  apa  It  mlfy  incfeucd 

a  really  close  agreement  between  the  lewht  of  tlifTerent  invettigaton 

is  not  to  l»  oxpcctpd. 

Of  the  various  modem  determinations  of  the  apex,  we  giw  first 
those  which  de^>'ni:,  '.vhiills  or  mainis  ,  on  the  Auvvcrii- Hr:i'Jli  y  proper 
iiiotiolUk  Setting  A  fur  the  right  asicetiMoii,  I)  (or  the  declination 
af  tdttapai,  tlMHare: — 

L.  Boss  A -17*  48"  D=+4?°  8 
L.  Struve  A-t8«'  20™  D-  +2.?'-5 
9.  Ncwcomb  A=»  18*  10"  D  =  +  3i°-3 
J.  C.  Kjpteya  A  =  18*  14'"  D-+3<f'S- 

The  larse  differences  botwey'n  these  results,  derived  from  the 
■Be  nuiterial,  depend  mainly  on  the  ih^'i  it  iit  -.\  -.jeinatic  Correvlions 
applied  by  each  astronomer  to  the  dtvlinntions  of  Bradley.  From 
tM  data  of  hia  Preliminary  General  Calalogue  (1910),  L.  Boss  found 
A-lff'J",  D  =  +34°-3-  Having  regard  to  the  special  precautions 
taken  to  eliminate  systematic cnoTi  and  to  the  fact  that  the  stan  used 
were  distributed  nearly  equally  over  both  hemisphcrps,  it  is  fair  to 
conclude  that  this  is  the  most  arrurafc  determination  yet  made. 
From  the  ( iroorabridge  pro[x-r  motmns  nyxin  anil  I  h.u  k<  ray  fuund 
A""l8''20",  1)=+.17  .  Other  delinnsnation.H  have  Ixen  marie  by 
O.Stumpc  (Asl.  \ach.  No.  3000)  an<l  [.  <  ■  I'  rter  (.1 .(/,  J«urn.  \ii,  c>i  j. 
U«y  mainly  stars  of  large  propiT  motions  derived  from  variuuH 
mwom;  thnr  reauha  ai*  of  the  same  general  chamcter.  Moat  of 
the  above  invntigaton,  braides  giving  a  general  rewlt.  have  deter- 
mined the  apex  separately  for  brit^ht  and  faint  atara,  for  stars  of 
greater  or  Icn  proper  motMMi,  and  in  »oine  caaea  for  atars  of  5i«rian 
and  S>liir  ir><"C(ra.  Con.sideraljlc  divergences  in  the  resulting 
posiliiiii  'it  the  a;x'X  ■>re  tuuiid. 

It  will  be  seen  that  the  profx-r  motion  of  any  star  may  hie  regarded 
as  made  up  of  two  components.  The  part  of  the  star's  apparent 
Stniat  displacement,  which  is  due  to  the  solar  motion,  is  gener- 
tkl's^mr  called  the  paraltaclit  motion;  the  rest  of  its  motion 

H^ito^^  {i.e.  its  motion  n-taii\-e  to  the  mean  of  all  the  stars,  is 
called  its  bettdiar  motion  (molus  pettdiarii).  Regarded 
as  a  linear  velocity,  tnc  parallactic  motion  is  the  same  for  allstars, 
being  exactly  c<|ual  and  ojiposite  to  the  stilar  motion;  but  its  amount, 
as  measured  by  the  corrcsixjnrlinw  anj;iil.ir  (li<(il.ieenient  of  the  star, 
ii  inversely  proportional  to  the  di.stancc  of  the  star  from  the  earth, 
and  foreshortening  causes  it  to  var>'  as  the  sine  of  the  angular  dis- 
tance from  the  apex.  To  amVe  at  some  estimate  of  the  speed  of 
the  aolar  motion,  we  may  consider  the  motions  of  those  st.irs  whoso 
paiallaxcs  have  been  measured,  and  whow  .actual  linear  speed  is 
accorcjingly  known  (disregarding  motion  in  the  line  of  sight).  If  a 
Eufhcicnt  number  of  stars  are'  mu^idereil,  their  [m  iiliar  niotinn^ 
will  mutually  ctncel  and  the  parallactic  or  solar  ni  iti'm  ran  then  Im- 
derivcd.  But  not  much  reliance  can  be  pl.i' n  mi  this  kiiul  of 
detennination.  A  very  weighty  objection  is  that  the  stare  whose 
piaMnTiifff  mm  determined  are  mainQr  thoM  «f  laife  pnqMr  motion 
aail  tfemcfon  net  fairly  repraaentative  of  tbe  iwlic  of  the  atars; 
in  fact  their  peculiar  motions  twill  not  neutraUae  one  another  in  the 
BHua.    A  better  n>ethod  is  to  derive  the  meod  from  the  radial 

Ontions  ot!.<rv(il  with  the  speeirosrofx".  In  this  way  \V.  \V. 
Camp'x  1'  fri  II!  tiir  nuSial  niot  i,in>.  <if  .'.Mo  ..|,lr^  fiiiitii!  tlie  veliieit\  ("be 
JO  kilometres  (kt  .<«xond  with  a  nroliable  error  of  I }  km.  per  second 
{Astrophysical  Journal,  1901,  vol.  xiii).  Thin  result  depends  on  the 
northern  stars  only.  By  the  addition  of  the  data  for  southern 
itara,  eo  aa  to  (>btain  a  distribution  falriy  symmetrical  over  the 
wMe  apliere,  S.  S.  Hough  and  J.  Halm  deduced  a  velocity  of  20-8  km. 
per  second  towards  the  apc?x  A-lS^S",  D=+j6°.  The  »pee<I 
IS  very  nearly  four  radii  of  tne  earth's  orbit  per  year;  thus  the  annual 
parallactic  motion  is  erpial  to  four  times  the  p,'irallax,  for  a  star  lying 
ui  a  direction  90°  from  the  solar  a[K\;  (nr  stars  nearer  the  apex  or 
antapex  it  is  foreshortened.  Thi-s  n-.snlt.  while  it  docs  not  afford 
any  mcana  of  detennining  the  parallaxes  of  individual  ttars,  enables 
ua  to  determine  the  mean  parallax  of  a  group  of  stars,  if  we  may 
aaiUIlie their  peruli.ir  rv.(.'irins  practically  to  cancel  one  another. 

In  nMrches  .sr.  the  s.Lir  motion  the  assumption  is  almost 
always  made  th.ii  the  moiiuns  of  the  stars  nl.itivdv  to  nnr  another 
— the  peculiar  motions — are  at  random.  Ihr  1  1  .rm  r  m  . :  c(  this 
hypothesis  ha«  long  \>tvn  under  suspicion,  but  it  has  generally  U'<-n 
accepted  as  the  bi  st  simple  approximation  to  the  actual  distribiilion 
of  the  motions  that  could  be  made.  Naturally  exceptional  n^ions 
mHt  b»  nMfRindi  Cor  annplct  •  connected  ayatcm  auch  aa  the 
PIdadea,  WMae  atan  have  the  aame  proper  motion,  mail  oonatitute 
an  exception.  There  can  occasionally  be  traced  a  certain  commu- 
nity of  motion  over  a  much  laiger  area.  Thus  R.  A.  I'roctor  found 
that  bctweaa  AMcbaian  and  the  Fletadea  OMiat  of  the  atan  have  « 
antioa  porftive  ia  i%ht  iMcaaioB  aod  Mptive  te 


phenomenon  which  he  designated  "  star-drift."  A  more  precise 
mvcstigation  by  L.  Boss  has  shown  that  than  ia  in  this  region  a 
"  moving  cluster  "  of  globular  form.  The  ataia  comprising  this 
all  have  e<iual  and  parallel  motions;  about  40  stars  brighter  than 
the  -.cveiitn  magnitude  are  known  to  belong  (  '  i;  The  group 
con.sisting  of  five  .stars  of  I'rsa  Major  together  with  Sirius  has  already 
been  alluiJeil  to;  another  \er\  inarki-<J  group  of  Id  ^turs.  in  Persnil^ 
all  of  tbe  Helium  type  of  spectrum,  form  a  similar  asaociation. 

ivideaca  haa  iiidicatcd  that  aaoat  of  the  alan  of 
are  aaMciated,  and  ahare  needy  tfie  mne  nMMioa  (or  imtker, 
in  this  case,  absence  of  motion). 

Rut,  whilst  recognizing  the  existence  of  local  drifts  and  ty8lena« 
and  admitting  the  pt;ssi|.i!ity  of  relative  motion  lietween  the  nearer 
and  ir-,..re  lii-.Miit,  nr  'hImt  i  !.iss<-s  of  Mars,  it  is  oislv  rii  i-mK'  tt;at 
astronomers  hav  e  seriously  doubted  the  c<jrrcrtness  of  the  hypithesi* 
of  random  distribution  of  stellar  motions  as  at  least  a  rougn  repre- 
sentation of  the  truth.  The  hypothesis  was  put  to  the  test  by  J.  C. 
Kapteyn,  wKh  the  result  that  it  eppeeia  to  be  not  even  appnnn* 
mateiy  accordant  with  the  facta.  Hia  reiearcliea  indicate  that, 
instead  of  being  haphazard,  the  proper  motioiia  of  the  Star  show 
di.(  iiicl  preferpiice  for  two  "  favoure<l  "  directions,  _ 
ap|>arently  implying  that  the  stars  surrounding  us  do  SSL^** 
not  e.iiisiiiute  a  simple  s>-»tem  but  a  dual  one.  The  SI^— » 
motion  of  the  stars  in  the  mean  towards  Canis  Major  •■•^e* 
is  thus  a  rendtant  motion,  which,  when  examined  more  minutely, 
is  found  to  he  due  to  the  intermingling  of  two  great  streams  of  stars 
moving  in  ver>'  difTeicnt  diiectiona.  These  two  streams  or  drifts 
prevail  in  e\  en-  part  of  the  «lcy  examined,  and  contain  nearl>  e«jual 
numbers  of  ftars;  that  is  to  say,  in  whatever  part  of  the  sky  we  Icwik 
alHiul  half  til!  st.ir  .  .ire  found  lo  belong  to  urn-  and  half  to  the  other 
of  the  twcj  great  drifts.  This  hNjKithesis  of  rwo  star-drifts  dm'S  not 
imply  that  all  lite  sl.irs  move  in  one  or  other  of  two  diri-ctions. 
The  stars  have  on  this  theory  random  peculiar  motions  in  addition 
to  the  motion  of  the  drift  to  wUch  dlay  bdaoB,  hiat  aaoa  tte  oidor 
theofv  the  atars  have  pecuSar  motiona  in  aoditKm  to  tlie  aotar  or 
parallactic  motion  shared  by  all  of  them.  But  the  two  theories  lead 
to  a  very  different  statistical  distribution  of  the  stellar  motiona. 
The  older  one — which  may  be  called  the  "  one-drift  "  hypothesis, 
siitee  arctjnling  to  it  the  stars  ,i|)[n  ar  to  form  a  single  drift  moving 
away  from  the  solar  apex — miuires  that  the  apparent  directions 
of  motion  should  be  so  distributed  that  fewest  stars  are  moving 
directly  towards  the  solar  apex,  and  most  stars  alor^  the  great  circle 
away_  from  the  solar  apex,  the  numl>er  decreasing  qmunetrically, 
for  directions  inclined  on  either  side  of  this  great  circle,  according 
to  a  law  which  can  be  calculated.  This  is  found  not  to  agree  with 
the  facts  at  all.  The  deviation  is  unmistakable;  in  general  the 
direction  from  the  solar  apex  is  not  the  one  in  which  most  stars  are 
moving:  and,  what  is  even  more  striking,  the  directions,  in  which 
most  and  fewest  stars  respectively  move,  are  not  by  any  means 
opposite  to  one  another.  It  aeema  difficult  to  account  for  the  very 
retnarlcaUe  and  untymmetfkal  diitriliiitioa  of  the  motions,  unless 
we  suppoae  that  the  stars  form  two  BMiae  or  leM  aeparate  s^  stema 
siiperpoaed;  and  it  has  been  found  poaaiUe  bjr  aaaumlng  two  drifts 
with  suitably  assigned  velocities  to  account  very  satisfactorily  for 
the  observtil  niotions. 

The  phenomenon  of  two  drifts  was  discovered  by  an  examination 
of  ihr  Hr;iii!cy  pro|K'r  motions  (Brit.  Asurc.  Frf'.,  i'("5,  ]>■  2^7).  and 
has  subsequently  been  confirmed  b>*  a  di.si  iission  of  the  Groombridge 
proper  motiona  jiCan.  ilfaL  AAJC,  190^,  67,  p.  34:  i9io,7i«ji.  A 
By  an  exafninatu»  of  the  atara  of  vtry  hirge  proper  motion  r.  W. 
Dyson  has  traced  the  presence  of  the  two  drii ts  in  all  parts  of  the  alcy. 
Tney  have  been  shown  to  prevail  among  fainter  stars  down  to 
magnitude  9-5,  by  an  examination  of  the  C',reenwi<-h-(  arri,  gton 
pro|)<  r  niiilii  iis;  these,  however,  only  cover  a  region  within  \)'^^  of 
the  nonh  pole.  fW  the  Ix^hav  iour  01  stars  fainter  than  magnitude 
9-5  there  is  at  orcsent  no  direct  evidence.  Alxiut  10.000  stars 
altogether  were  aealt  with  in  the  above-mentioned  investigations. 
The  general  results  indicate  that  one  of  the  drifts  is  moving  (rela- 
ti\'dy  to  the  sun)  directly  away  from  a  point  near  «  Ophiuchi 
fat>out  R.A.  270°,  l^jc.  +12°).  and  the  other  from  a  point  in  Lynx 
(R.A.  83°,  Dec.  +bo').  These  two  points  mav  be  called  the  apices 
of  the  two  drifts,  for  they  are  aniilopies  of  the  solar  apex  on  the 
one-drit't  thi-orv  ;  tliey  ,ire  alKiut  no'  apart.  The  velocities  of  the 
drifts  differ  considerably,  tbe  one  whose  apex  is  in  Ophiuchus 
having  afx>ut  I  i  times  the  speed  of  the  other.  We  may  convenicmly 
distinguish  the  two  drifta  as  the  dow-nummt  and  fasl-mmng  drifta 
respectively;  but  it  lilOMld  be  remembered  that,  stncc  these  motiona 
are  mcasui^  relativriy  to  the  sun,  this  distinction  is  not  physically 
significant.  The  stars  appear  to  Ix-  nearly  etiually  divided  between 
the  two  drifts.  The  magnitudes  of  the  st.irs  are  distributed  in  the 
s^ime  way  in  r.i<  h  drift.  There  is  ais<^i  clear  evidence  that  the  mean 
dint. lines  lif  lyiih  drifts  from  us  are  very  approximately  the  siinie. 
Thus  we  are  led  to  regard  the  two  systems  ascompletel  v  intermingled, 
•  fact  wUeh  adda  cBnaid>a«Uy  to  die  difieulty  of  explaining  tbe 
plienonieiia  othcrwlK  than  aa  produced  by  two  great  s>-Btema  tmi 
verses  they  have  been  called — which  have  cotne  togelner,  perbefH^ 
In'  their  mutual  attraction,  and  are  pasung  through  one  anotDcr* 
The  chances  of  individual  atara  of  the  two  ayataaa  collidiiy  •>* 
iidjnitwimal,  Uadt  the  bypotiwiiBliM  beam  UnraivblyMicedbjrui 
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cnminatioii  of  the  Une-of-right  velocitiM  of  star*  from  the  same 

point  of  view,  thl*  phy>!cal  inti-rprftation  must  be  received  with  some 
degree  of  cjutiun;  but  there  lan  \>c  no  doubt  i)(  the  rciility  of  tlic 
anomalies  in  the  !<tatistu'al  di^icribution  of  proper  motions  u(  the 
nar*,  and  of  these  it  offers  a  simple  and  ade<]uate  explanation. 

Having  determined  the  motions  of  the  two  drifts,  and  knowin); 
also  that  the  ^tar»  are  nearly  equally  divided  between  then,  it  is 
evidently  possible  to  determine  the  mean  motion  of  the  drifts  com- 
bined. Thi*  is  of  coursf  th.it  relative  motion  of  the  sun  and  stars 
which  we  have  previuii>K  calliil  the  «obr  motion.  The  (K)Mti<iii  <i( 
the  solar  apex  calculated  in  this  way  agrees  satisfactorily  with  that 
found  by  (he  u-^ual  mcthixU.  It  i...  naturally  fairly  close  to  the  apex 
of  the  faster  drift,  but  is  di&placed  from  it  in  (he  direction  of  the  apex 
of  (he  othar  drift.  In  this  connexion  it  may  be  mHitaad  that,  when 
the  smaller  and  bu^er  proper  mo(ion*  are  diroawd  separately, 
the  latter  category  will  include  an  unduly  great  proportion  of  stars 
licIonKinc  to  the  /a-it-nioving  drift,  and  the  re^ultinR  determination 
will  liii!  to  a  filar  ai><-\  too  near  the  apiKnf  th.it  drift,  <>.  viitli  tin) 
.1  liLLiination.  Thi»  apfjcar^  to  he  the  cxj>lan.iti<in  ot  St umji*.'-. 
ai>d  Torlur'a  results;  they  both  divided  thi-ir  profHr  m(Jii(in»  into 
croupa  mBfordiam  to  their  numerical  amount,  and  found  that  the 
MCWMtSoB  of  the  aoUr  apex  pramaaively  increased  as  the  liie  of 
the  moticms  used  diminished.  Another  anomalous  determination 
ol  the  apex,  due  to  H.  A.  Kobold  {Astro.  A'ocA..  3163,  ^451,  and  3491) 
ia  also  explained  when  the  two  drifts  are  rccoKmzwI.  KoDold, 
luing  a  peculiar  and  ingenious  methixl.  found  for  it  a  ik(  lination 
—3*,  which  disayrecs  vci^'  badlv  with  all  other  determinations; 
but  it  k  a  pecuhafity  of  Kobold  s  method  that  it  gives  the  line  of 
gyramietry  cf  natim,  which  joins  the  apex  and  antapcx,  without 
indicaidHt  which  end  is  the  apex.  Now  the  |x>silion  of  this  tine, 
aa  faiSHrDy  Kobold,  actually  is  a  (properly  weighte^l)  mean  between 
the  COtmpondim  lines  of  symmetry  of  the  two  drifts,  but  naturally 
JtlinintlieMtllfanKh'  tn't'wccn  them,  whereas  thf  Uiu  of  tlu'  solar 
IffTtj'"  is  also  a  weiKliti  d  mean  l>ct»cen  the  two  line>  fit  drift,  but 
Ilea  Ib  the  >■'.'■:*'■'•  .i-.r/.lr  It:u.iii  them. 

The  Structure  of  the  Universe. — Wc  now  arrive  at  the  greatest 
of  all  the  problems  of  lldetetl  astronomy,  the  structure  and 
nature  of  tbe  universe  as  a  whole.  It  can  by  do  oicaitt  be  taken 
for  granted  that  the  universe  has  anything  that  nay  pnperly 
be  called  a  Jfradmre.  If  ft  b  ncieiy  the  aggregate  of  the  stan, 
eadi  star  tir  snail  group  of  stars  may  bcapractically  independent 
unit.  Its  Urth  and  development  talting  plaoe  without  any  rcla- 
to  the  evolution  of  the  whole.  But  ft  is  becoming  more 


only  wiMm  us  to  sec  staia  more  iwaote  than  before,  but  also  icvcab 

very  many  smaller  .stars  within  the  limltit  previniisly  pesctnted. 
Hut  nijtwitti^tanding  ttie  t;reat  variers'  ol  iritnritiie  )iri|i;htncas  of  tie 
stars,  the  ratio  of  the  number  of  stars  ol  one  magnitude  to  the 
number  uf  the  magnitude  next  lower  (the  "  star-ratio  ")  is  a  guide 
to  the  uniformity  of  (heir  distribution.  If  the  uniform  distribution 
extcMxIs  in<Ufinitely.  or  as  far  as  (he  telescope  can  penetrate,  the 
slar-r.itio  »lioid<l  have  the  theoretical  value  3-98,'  any  decrease  ia 
density  or  limit  to  the  distrihution  ot  the  stars  will  be  iiHlicalei) 
tjy  a  coiiiiiiu.il  falling  oil  in  rhe  ^t.lr-^a',io  for  the  hi>;hiT  maunitudi-* 
H.  II.  .Seeliger,  who  investigated  this  ratio  for  the  stars  of  tlii- 
Bonn  Durchmuitfrunfi  and  Snuiltfrn  PurchmuHtr-ini^,  raiiu  to  thi; 
riincluiiion  (as  summarized  by  Simon  Ncwcomb.l  that  for  these 
stars  the  ratio  ranges  from  3-85  to  3-38,  the  former  value  beiof 
ftiund  for  regions  near  the  Milky  Way  aiid  the  latter  for  Rgioas 
tiear  the  galactic  fiolcs.  There  is  here  evidence  that  even  amoBg 
stars  of  the  Durchmusltrunf,  (9-5  niannitiuie),  a  limit  of  the  univene 
lias  iM-en  real  hi  d,  at  li-ast  in  the  direction  normal  to  the  plaite  of 
tile  Milkv  F'lir  till-  higher  in,i^nitude>  J.  Q  Kapttyn  hat 

.shown  that  the  Mar-ratio  diminishes  still  further. 

In  all  investigations  into  the  diatilbutiaa  of  tiw  Slaia  la 
one  fact  stands  out  pre^eminestly,  vis.  the  ealatence  of  a 
plane  fundamental  to  the  strticturc  of  the  heavens. 
This  is  the  ealactie  plane,  well  known  from  the  f.ict  that  I*?  ^ 
it  U  markfd  in  the  ^Wy  liy  the  bnud  irrexular  belt  of  ptm!^ 
imlliv  lij-ht  called  the  Gal  ixy  or  Milky  Way.  But  it 
is  necessary  to  make  a  careftil  distinction  between  the  galactic 
plane  aad  the  Galaxy  itself;  the  latter,  though  it  is  ntro- 
sarily  one  of  the  moat  remarkable  featuies  of  the  univene.  is  out 
the  only  pecutuiri(y  atHoriated  with  the  galactle  piaoe.  Its  par. 
ticular  importance  consists  in  the  fact  that  the  stars,  bri]^  as  wcl 
as  faint,  crowd  tow.irds  this  pLirte.  This  apparent  relation  of  tbe 
lurid  ^tarN  to  the  Galax>  wa--  lir^t  pointeiJ  out  by  Sir  W .  llurM  hel. 
For  the  stars  visible  to  the  naked  eye  a  very  thorough  investigation 
bv  G.  y.  Schiapaielli  has  shown  the  relation  in  a  striking  manner. 
He  indicated  on  planispheres  the  varying  density  of  distribution 
of  the  stars  over  the  skv.  On  these  the  belt  of  greatest  densi()' 
can  be  easily  (raceiJ,  and  i(  follows  very  closely  tnt  course  of  the 
Milky  Way;  Init.  wherea'^  the  latter  U  a  Ult  having  rather  sharply 
dcfine<l  IwfUiid. tries,  the  s[;'.r-<len>il\  d«t  ri-.»^-s  gT.idually  and  con- 
tinuously from  the  galactic  equator  to  the  galactic  poles.  The 
same  result  for  the  great  ma.>is  of  fainter  stars  has  been  shown  hy 
Seeliger.  The  following  table  shows  the  density  with  which  stars 
brighter  thaa  the  aiath  nagnitiKle  are  diatriboted  in  each  of  nine 
sooea  into  whkb  SeeiEgcr  divided  the  I 
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and  more  generally  recognized  that  the  Stan  ate  not  unrelated; 

they  arc  parts  of  a  greater  system,  and  we  have  to  deal  with, 

not  merely  the  history  of  a  number  of  independent  units,  but 
with  a  far  vaster  concejition,  the  evolution  and  development 
of  an  ordered  universe. 


Our  first  inquiry-  is  whether  the  universe  extend 


e  finitely 


in  all  direction-.,  or  whether  (here  .ire  limits  beyond  which  the  Mara 
„  .^arc  not  distributed.  It  is  not  difhcult  to  obtain  at  least 
Umhtmt  *  partial  answer  to  this  question;  anything  approaching 
vmirm .  ^  uniform  distribution  of  the  stars  cannot  extend 
indefinitely.  It  can  be  shown  that,  if  the  density  of  distribution 
of  thi:  •^I.lt^  through  infinile  space  is  nowhere  less  than  a  certain 
limit  iwhieh  may  Ik-  ns  small  as  wc  plea-*-),  the  total  amount  of  light 
ret  L  ived  ;ru;n  them  (assuming  that  there  is  no  absorption  of  light  in 
space;  would  be  infinitely  great,  so  that  the  bockEround  of  (he  sky 
wouki  ahiae  with  a  daHdW  brilliancy.  Wc  thaeebNtt  oandwie  that 
beyond  a  certaia  (fiMmee  nwre  is  a  thinning  out  in  the  dtftribution 
of  tbeatars;  the  stars  visible  in  our  telesc<>pes  form  a  universe  having 
a  more  or  less  defined  boundary:  and,  if  there  are  other  systems 
of  stars  unknown  to  in  in  the  space  beyond,  they  are,  as  it  were, 
isolated  from  the  universe  in  which  wc  are.  It  is  necessary  however 
to  emphaiiise  (hat  the  foregoing  argument  assumes  that  there  is  no 
appreciaiile  abaofption  of  Kgnt  in  intentetlar  apace.  Recently, 
liowever,  the  tread  of  astnatuuskal  opinioa  baa  been  rather  in 
favmir  of  the  belief  that  diffused  natter  tnay  exist  through  space 
in  sufficient  quantity  to  cause  appreciable  absorption;  so  that  the 
argument  has  no  longer  the  weigllt  formerly  atwched  to  it. 
Another  line  of  reaMinini,'  in<iicatea  that  the  Iwiundary  of  the  universe 
is  not  immeasurably  distant,  and  that  the  thinning  out  of  the  stars 
is  quite  perceptible  with  our  telescopes.  This  depends  on  (he  law 
of  progresdion  in  the  number  of  stare  as  the  brightness  dimin- 
ilkies.  If  the  stars  were  all  of  the  s.imc  intrinsic  brightneits  i(  is 
evident  that  the  comparison  ol  tin-  number  of  stars  of  successive 
magnitudes  would  show  directly  where  the  dccR-a'i*-*!  den-.iiv  of 
distribution  Ix-gnn.  Actually  we  k.now  that  the  intria-i.  l  ri;:h!ne*« 
varies  very  greatly,  so  that  each  iucrcase  of  telescopic  power  not 


The  table,  which  is  based  on  over  130,000  stars,  shows  that  aloeg 
the  galactic  circle  the  stars  are  scattered  nearlv  three  times  more 
thickly  (han  at  the  north  and  south_  poles  of  tJic  Galaxy.  What, 
however,  is  of  |j.irtii  ular  iiiipjrtancc  is  that  the  incrtaix'  is  gra(lu.iL 
No  doubt  nianv  of  the  lucid  stars  which  appear  to  lie  in  the  .Milky 
Way  actually  belong  to  it,  and  the  presence  of  this  unique  doner 
helps  to  swell  the  numbers  along  (he  galactic  equator;  but,  for 
example,  the  increased  density  between  latitudes  JO*  to  SO*  Qiatk 
north  and  south)  as  compared  with  the  density  at  thepOKacatUMSt 
lie  attributed  to  the  ( .ahuy  itsi-lf,  for  the  Galaxy  pawics  nowhere 
near  these  zom-s.  The  slar-gaugo  of  the  Herschels  exhitiit  a 
similar  result;  (he  lUrschels  counted  the  number  of  stars  vi»ibk' 
with  (heir  powerful  telescopes  in  different  regions  of  the  sky,  ajid 
thus  formed  comparative  estimates  of  the  density  of  the  stan 
extending  to  a  voy  high  magnitude.  According  to  their  results 
the  star-density  intaeascs  continuously  from  109  per  square  degree 
at  the  pole*  to  2019  along  the  galactic  equ.itor.  In  general,  tbe 
fainter  the  stars  included  in  the  discussion  the  more  marketl  is  their 
crowding  towards  the  gal.ictic  plane.  Various  considenitioni-  tend 
to  ^liiiw  tint  ihis  apparent  crowding  diK-s  not  imply  a  really  greater 
density  or  clustering  of  the  stars  in  space,  but  is  due  to  the  fact 
(hat  in  these  directions  we  l(H>k  through  a  greater  depth  of  stars 
before  coming  to  the  boundary  of  the  stellar  system.  Sir  Williaa 
Herschel  and  afterwards  F.  (i.  W.  Struve  developed  the  view  that 
(he  stars  are  containetl  in  a  comparatively  thin  stratum  T 
by  two  (Mrallel  planes.  The 
comjiareil  to  that  of  a  grind- 
stone or  lens,  the  sun  being 
sitvaled  about  awlway  b^ 


shape  of  the  universe  may  thus  he 
A  P  S  ' 


t  ween  the  two  surfaces.  Thus 
the  figure  represents  a  section  ** 
the  (ulcally  amplified)  uni- 
vene  cut  perpendicular  to  ^ 
the  idaacs  AB  and  CD  between  which  the 


'  This  niimlier  is  the  j/^th  jKiwer  of  the  Fttio  of  the  faffghtnCSSOf 
stars  differing  by  a  unit  magnitude. 
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S  hcinp:  the  sun.  ImaRinc  thii  stratum  to  be  uniformly  filled  witti 
iU:^  i.'il  i_ijut«."  ill  itlc-  ;ulii.il  iir^^v.-r.-ir  ;in:i'.ul  <.)f  idiarply  ilfti!;tJ 
boundaries  AO  and  CD,  wc  »haJl  base  a  );radual  thinniiu;  out  ul  the 
iton^  It  follow*  that  in  the  two  directions  SP  and  SP'^the  fewest 
Mm  will  be  mn;  these  then  are  the  dinctkms  of  tha  galactic 
poles.  As  we  ooosidcr  a  direction  such  as  SQ  farther  and  farther 
trom  th«  pole  the  boandaiy  of  the  univcrae  in  that  direction 
ber  imes  more  and  more  remote  so  (hat  more  atarn  are  seen,  and 
fr.:.:\\;  ir.  the  dirpv  liims  SR  .mil  SK'  ir;  tlic  fj.si.u  tic  plane,  the 
iKHjiKlary  i^f  perhaps  beyond  the  limit!<  of  our  (tIcM  i>f>es.  1  hat  the 
untvcr>e  must  have  a  boundar>'  in  the  directions  SK  and  SR',  wc 
can  hardly  doubt,  but  nothing  i^  known  of  it«  shape  or  dlttaiKc 
caoept  that  in  all  directioru  it  must  he  far  greater  than  SP  or  SP'; 
In  particular  it  is  not  known  whether  the  »un  i.*  near  the  centre 
or  otherwn'ie.  That  the  sun  i^  ncuK  mir]way  tietwccn  the  two 
boundary  planes  can  be  le^^leil  by  ainiii.in-v;  the  !»tar-<li'n.Mtiejt  u( 
the  nortVicrn  am!  souihrrn  ^;iilai  tic  ht-misphcrt^^.  These  arc  rone 
for  zune  \oi\  ih-m:!;.  |:  al;  the  :.li^lit  exce^it  of  ^!.lrs  in  «jothciii 
heniir,pherc  |>(T)ia|>^  implies  that  the  sun  is  a  little  north  of  the 
central  position.  This  is  conlimwd  by  the  fact  that  the  Milky 
Way  u  not  quite  a  great  drda  of  tlie  ceiMlal  qtheve,  but  Ima  a 
mean  south  Kalactie  latitude  of  about  i>7*. 

If,  instead  of  considering  the  whole  mass  of  stars,  attention  is 
directed  to  those  of  \.\Tgc  proiier  fniili<in,  whi<  h  are  therefore  in  the 
mean  relatively  near  us,  the  irowdinK  t  u  the  )^lactic  plane  i-- 
much  less  notiicable,  if  nut  indeed  entirely  abrient  Thuii  Kapteyn 
found  that  the  Bradley  stars  having  proper  motions  greater  than 
V  per  century  were  evenly  distributed  over  the  sky  Dysoo  and 
Tbackeny'a  tabhaahow  the  same  result  for  the  Groomlindgc  stars 
down  to  nufnttwle  6-5;  but  the  fainter  »t.-ir«  (with  rentennial 
proper  motions  greater  than  5')  chow  a  marked  tendency  to  draw 
towards  the  galactic  circle.  The  result  i»  preciinely  what  should 
be  expectcfl  from  the  theory  of  the  sha^K:  of  the  universe  which 
has  been  set  forth.  If  in  lh<-  fig.  we  dex  ril>e  a  sphere  ,dKiut  S  «iih 
radius  SP  so  as  just  to  touch  the  luundarics  of  the  stratum  of 
Ml,  pimrklcd  a  class  of  stars  is  considered  wholly  or  OMunly 
 I  vitnin  this  sphere,  no  concentration  of  stara  in  the  Babcbc 

giane  is  to  be  expected,  for  the  shape  of  the  universe  doe«  not  enter 
ito  the  question.  It  a  only  when  some  of  the  stars  considered 
arc  more  remote  and  lie  outsule  this  sphere  ffuit  of  ctnirse  !K'iwi  i-n 
the  two  planes)  that  there  is  a  tii  rrowdinij.  We  inftr  that 
nearly  all  the  stars  down  to  magnitude  (>•$,  whose  protK-r  luciiioii-- 
cwreed  5',  are  at  a  distance  from  the  sun  leas  than  SP,  whiUt  of 
the  fainter  stars  with  c<|ua1ly  great  proiK-r  motions  a  large  prup<iriiun 
are  at  a  distance  greater  than  SI>.  This  result  enabw  ua  to  form 
■ome  sort  of  idea  of  the  distance  SP. 

On  considering  the  distribution  of  the  stars  according  to  their 
spectra,  it  apjicars  that  the  Type  II.  (solar)  stars  show  no  tendency 
to  conijreg.ile  iti  the  ^.il.ictlr  (il,i:ir.  The  result  of  course  only 
applies  to  the  brighter  Hl.ir-,  fur  vm'  have  veri,  little  krn)\vl<-di;e  of  ihr 
spectra  of  stars  fainter  than  alKiut  in.ignitude  7-5.  The  explanation 
imiiftKtrt  m  rtwr  twt  iHifigr-r''  TT*'—  ^  t"^  Tyvt  11. 

Mam  are  la  general  niieh  Icsa  intmuically  htminoiu  than  lypc  1.. 
no  chat  the  stars  known  to  be  of  this  type  must  be  c<mi|iarati\  el^v 
near  us,  for  otherwise  they  would  appear  too  faint  to  have  their 
sperlr.1  determined.  They  arc  acconlincly  within  I  he  s|)liere  ol 
radius  SP  (fit;.),  and  consi'tjiuTit l\'  ari-  ii|ii.dl>-  nunurmis  m  every 
direction.  The  T\  jxr  I.  stars.  lninK  intrinsically  briidner,  are  not 
so  limited.  .According  to  F.  McClcttt,  of  the  star*  brighter  than 
magnitude  3-5,  only  the  helium  and  not  the  hydrogen  stars  of  Ty  (k-  I . 
show  a  onaoeaaaiion  towardii  the  galactic  pbnc.  Thus  wc  -^ec 
Chat  tbeeActof  limiting  the  m.ienitudc  to  3-5  is  that  the  hydrogen 
atars  arc  now  practically  all  within  the  sphere  SI',  ami  it  is  only 
the  helium  stars,  whose  absolute  luminosity  is  still  greater,  that  are 
more  widely  distribtiled.  Of  the  r.irer  l\(H't  of  spcxtra.  stars  of 
Type  III.  agree  with  th(j.-.c  of  Tyix.-  II.  in  being  evenly  distributed 
over  the  sky;  Typen  IV.  and  V.  however,  congregate  towards  the 
nlactk  pluKb  The  moat  nunaikable  an  the  Tytw  V.  (Wolf- 
Rayet)  Stan:  In  their  eaae  aw  coadennllon  faito  the  galactic  regions 
i»  complete,  for  of  the  QI  known,  stars  of  this  type,  70  are  actually 
in  the  Milky  Way  and  the  remaining  21  are  in  the  Magell.inic 
CIoinls  (two  large  clusters  in  the  southern  hemisphere,  which  re 
ecmble  the  Milk\  W.iy  in  si  ver.il  re-<fjects).  Kx<  ludiii^;  ihe  l.ittcr, 
the  70  \Volf-R.iyct  stars  have  a  mean  distatKc  from  the  central 
galactic  circle  01  only  2-(t'.  There  can  be  littk;  doubt  that  these 
Btar^  l>clong  to  the  Milky  Way  cluster,  so  that  their  presence  is  a 

Sroix:rty  of  the  cluster  rather  thaa  of  the  gaLictic  plane  in  ecnenl. 
pir.1l  nebulae  have  the  remnrkaMe  characieri--tic  of  avoiding  the 
walactic  plane,  and  it  has  been  siicsie^tid  th.it  the  s[>;ire  oui'-idc  (he 
Uintls  of  the  itellar  universe  is  lilli/d  wi'.h  tliviii.  It  <l:i.-.  iim;, 
however,  seem  prolia!ile  that  their  a|i(>.ireni  jnli  ,;aU(  tic  tendency 
hii»  such  a  sijjniiitaiHe:  in  the  M.igellanic  Clouds  spiral  f»ebulae 
are  verv*  abundant,  a  fact  which  shows  that  there  is  no  essential 
antipatny  between  the  stars  and  the  spiral  ^nebulae. 

As  might  be  expected,  the  relative  motion  of  the  two  great 
■tar>drifu  is  paralkl  to  the  alactic  pboe. 

A  glance  at  the  Milky  Way,  with  iti  tharplv  defined  irregular 
botinaaries,  ita  clefts  and  diverging  spur,  is  almost  sufficient  to 
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indicate  the  directions  in  which  the  universe  extends  farthest, 
li.irnard's  phologniphs  <i(  its  strui  iure  leuvc  little  doubt  on  the 
matter;  the  numerous  rifts  aad  dark  openings  show  that  „_ 
ita  tbickneta  cannot  be  very  great.  To  complete  our  l^Jr^ 
repieaentation  of  the  tiniverse,  it  is  therefore  necessary 
to  add  to  the  fairly  uniform  distribution  of  «tars  between  two 
planes  a  eigantic  cluster  of  an  annular  or  spiral  form,  ,ilso  lying 
iieiween  the  plattes  and  completely  Hurrounding  the  sun.  The  Milky 
Way  is  not  of  uniform  brightness,  so  that  wc  arc  perhajis  nearer  to 
some  iiarts  of  it  than  to  others,  but  it  is  everywhere  very  dLstant 
from  the  sun.  Estimates  trf  this  distance  vary,  but  it  may  probably 
be  put  at  more  than  three  thousand  light  years  (parallax  \eaa  than 
O'ooi').  Nevertheless  the  Milky  W.iy  contains  a  fair  proportion 
of  lucid  stars,  for  thes<-  are  con-.ider;iMy  more  numerous  in  the  bright 
patches  of  the  Milky  Way  than  in  ihi?  r:f?^  and  d.irk  spares. 

It  has  l)een  seen  that  the  pkirallixc-.  afTi.r.l  little  information 
as  to  the  distrihiitinn  of  the  main  bulk  of  the  stars  and  that  the 
chiel  e.  iilciue  "i\  tlil-  jmint  must  lie  obtaiiie<J  indirectly 
fnm  I  heir  projar  motions,  l^ur  principal  knowledge' 
of  thi«  subject  is  due  to  Kapicyn  (GrMtium  Pmbliealions.  '  . 
Nos.  8  and  ll),  and  thtMigh  moth  of  hia  work  is  pro-  trAr  ^ 
visional,  and  perhaps  liaofe  to  consklerable  revision 
when  more  extensive  data  are  obtainable,  it  probably 
pives  an  idea  of  the  construction  of  the  universe  sufTKienlly  accurate 
III  all  esiciili.il  resjin  ti.  .\s  has  been  e.\plainc<l  the  mean  distance 
of  a  group  of  stars  can  be  readily  determined  from  the  parallactic 
motion,  which,  when  not  foreshortened,  is  approximately  four 
times  the  ixirallax;  but  to  obtain  a  complete  knowledge  of  the 
distribution  of  atanLlt  is  necessar\-  to  know,  not  merely  the  ineaa 
fiarallax  of  I  he  gravis  but  also  the  frecjuem  y  l.iw ,  i.r.  what  proportion 
of  stars  have  s  quarter,  half,  twice  or  thre*-  times,  Sc.,  the  mean 
parallax.  One  result  of  Kapteyn's  invcstiK'ations  may  be  given  here. 
Taking  a  sphere  whose  r.toius  Ls  s(m>  U^hx  ye.irs  (a  distance  about 
e<|Ual  to  that  of  the  a\  erage  ninth  magnitude  -l.ii; .  it  will  contain  : — 
I  star  giving  fromli>o,ofK)  to  iccxjo  limes  tlie  light  of  the  sun 
26  stars        ,,         io,!K»o    ,,    i,(x»     ,,  „  ,, 

1.300    „  „  1,000    „       100     „  „ 

MiOOO  n  w  •»  n  M  w 

140,000  w  n  to    If  <      H  H  •. 

4^0.000  „  n  1     „  Iff   «  „ 

o.sO.OOO  „  .    „  O-I  „  O-OI  „  „  „ 

Whether  there  is  an  hmeHing  number  of  still  less  luminous  stara  ia 
a  disputtxl  question. 

The  compar.itive  nearness  of  the  stars  of  the  solar  type,  which  we 

havi:  h.id  occasion  to  allude  to.  is  contirmcd  liy  the  f^act  that  their 
pro()cr  motions  are  on  the  average  much  t.irger  than  those  of 
the  Sirian  stars.  Kapteyn  finds  that  magnitu<lc  for  m-ignitudc.  the 
absolute  brightness  of  tlie  solar  stars  in  only  one-fifth  of  that  of  the 
Strian  stars,  so  that  in  the  mean  they  must  be  at  leas  than  hall 
the  distance.  As  the  number*  of  known  stars  of  the  two  types  are 
nearly  cnu.al,  it  is  clear  that,  at  all  events  in  our  immediate  neigh- 
bourhiKxl,  the  solar  stars  must  greatly  outnumber  the  SirUin. 

Ki<h:kksc  t:s. — Of  modern  semi-popular  works  emirelv  dp\  oted 
ti>  ,ind  ciAcring  the  subiei"ts  treafc<l  of  in  ihi-.  .inicle  tlie  prin<  iiml 
Ls  .Simon  .Ncwcomb's  Tke  Stars,  a  Study  0/  the  Untterse;  mention 
must  also  \x  made  of  MiM  A.  M.  Clerke's  Th*  SyUtm  of  tit*  Slan 
(2n(l  e<l.,  1905),  which  contains  full  referenoes  to  original  papers; 
Pmhlrtif.  in  .1  sirophysifs,  by  the  same  author,  may  also  be  consulted. 
The  ll. 111. wing  works  of  reference  and  catalogue*)  deal  with  special 
branches  of  the  subject;  for  variable  stars.  Chandler's  "Third 
Catalogue."  Aslronomiail  Joum.  (|H«>6).  vol.  xvi..  is  now  very 
incomplete;  Harvard  Annuls.  \ol.  Iv.,  pt.  i,  and  vol.  Ix.,  No.  4, 
together  constitute  a  catalogue  of  .?754  variable  star-. ;  cphcmeridcs 
of  over  800  variables  arc  given  in  the  Vicrletjahnsthrijl  of  the 
A stronomisehe  Ciesellschaft.  For  double  stars  see  Burnham's 
Grnrral  Catalogtu  (1907),  and  Lewis,  Mfmoirs  of  thf  R.A  .S.,  \  ol.  Ivi.; 
the  orbit*  of  the  principad  binaries  are  discus-ed  in  T.  J.  J.  Sec, 
EmAution  of  Sffllar  Svttfmt,  and  another  Ii--t  will  \k-  found  in  f.uk 
OhsfrvtUory  BulUtin,  "So.  S4.  list  of  'rs-r'ni^copic  biniiries  dis- 
covered up  to  iQfJS  is  k'iven  in  LiVi  ().'M/-nij/iirv  lUi::r::r:,  Ni>.  79. 
For  the  spcctnim  analysis  of  stars,  Schciner  s  Astronomuat  Spectro- 
scopy (trans,  by  Frost)  may  be  consulted.  The  "  Draper  Catalogue^" 
Harvard  Annals,  \o\.  xxvii..  gives  the  classification  according  to 
sfiertnim  of  over  10,000  stars;  Tor  the  brighter  stars  i7(in«fif /Inaolr, 
vol.  1.  forms  a  more  complete  catalogue.  Of  the  numerous  memoirs 
di.srussing  stellar  siiectm  in  relation  to  evolution,  A.  Schuster, 
"  The  Kvolution  <ii  Silar  Stars,"  Astrophyiua!  Joum.  (iqoa). 
vol.  xvii.,  may  Ix!  mentioned  as  giving  a  concise  survnr  of  loe 
subject.  (A<  E>) 

STARATA  RU88A,  •  torn  oi  Riuaia,  is  the  favannent 

of  Novgorod,  58  m.  S.  of  the  city  of  Novgoradl  on  the  livv 
Polista,  by  means  of  which  aad  taix  Ilmen  U  i»  brought  into 

steamer  communication  with  St  Peteiaburg.  Pop.,  15,234. 
Brine  springs  on  the  east  of  the  town  were  u.se(i  as  a  source  for 
the  supply  of  sail  as  late  as  1865;  at  present  they  are  tised  only 
■a  mineril  iMteiB  (iMnpenlure  s>-S4*  fOi  bftviog  a  gffix 
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rc>«rril)lanc:c  to  those  of  Kreuznach  in  Germany.  Some 
thousands  of  visitors  resort  to  them  every  summer,  and  owing 
to  this  circumstance  Staraya  Kus&a  is  better  built  and  better 
kept  than  any  otber  town  in  the  government  of  Novgorod.  The 
inhabiUnU  ire  wpported  chiefly  by  the  summer  visitors.  There 
it  E  tiwfe  in  lye,  osU  and  lax  shipped  to  St  Petersburg.  The 
name  of  Staraya  Rum  occurs  in  Russian  annals  as  far  back 
as  1167.  It  behmged  to  tlie  MpubBe  of  Novgorod,  and  tnflieNd 
continually  in  the  wan  between  Rimia,  Utliwania  and  Uwnia. 
It  was  afterwards  annexed  to  Moscow. 

STARA  ZAGORA  (Turk.  £sA-j  Zj^rj),  the  capital  of  a  depart- 
ment of  Bulgaria,  in  Eastern  Runiclia,  on  the  southern  slope  of 
the  Karaja  Dagh,  70  m.  N.W.  of  Adrianople,  with  which  it  is 
connected  by  railway.  Pop.  (1906),  30,647.  It  is  surrounded 
by.  vintgrana,  and  has  also  doth  and  carpet  manufactures, 
OOfiper  foundries  and  tanneries.  The  production  of  silk  and 
attar  flf^poses  is  carried  on  in  the  district,  wliich  contains  numc- 
rons  mineral  springs.  The  town  having  been  almost  wholly 
destroyed  during  the  Ruao-Turidih  War  of  1877-78,  waa  icboilt 
on  a  regular  plan,  with  wide  and  broad  streets  ndiating  from  a 
fine  central  square,  where  are  situated  the  principal  public 
buildings.  During  the  rebuilding,  impHirtant  Thracian,  Rinnan, 
Byzantine  and  Turkish  antiquities  were  discovered. 

Stara  Zagora,  fouixled  proljahly  by  the  Macedonians,  was 
known  to  the  Romans  as  Augusta  Traiana,  but  afterwards, 
to  distinguish  it  from  a  Macedonian  town  of  this  nanu-.  it  was 
named  Beroe  or  Berrhoea.  By  the  Turks  the  name  was  changed 
hi  the  17th  ceatttiy  to  Eski-Za«ia  or  EddJEaaca,  but  after  1878 
tbo  Bulgarian  name  of  StaiaZaion  cane  hitofnaal  uae. 

•TARMARD  AMD  LARBOARD,  nautical  tenna  for  the  right 
and  left  sides  respectivdy  of  a  ship,  looking  towaids  the  bows. 
The  final  part  of  these  is  Old  English  Ixfrd,  board,  the  side  of  a 
ship,  now  used  for  a  plank  of  wood.  In  starboard  fO.  Eng. 
steorbord)  the  lirst  part  certainly  means  "  steer,"  and  "  steering 
side"  therefore  refers  to  the  time  V,  hen  Vl■s^,cls  '.M-re  steered  by 

a  paddle  or  sweep  worked  from  the  right  side.  In  ()1<1  English 
the  left  side  of  a  ship  was  known  as  batcbord,  back  board, 
the  side  of  the  vessel  to  the  back  of  the  steersman.  This  is 
paralleled  in  all  other  Teutonic  languages,  cf.  German  backbord, 
aitd  has  been  adopted  in  Romanic  langiiagfi»  cf.  French  b4bard. 
Bateberi  did  not  survive  in  Middle  Engfirii,  hi  which  ila  place 
was  taken  by  laddeborde  or  l^itbcrde.  In  the  i6th  oentuiy 
the  word  takes  the  forms  lerbord,  leerthord  or  larhori,  probably 
by  assimilation  to  slcr-,  iUere-,  and  siar  tiord.  There  is  much 
doubt  as  to  the  origin  of  the  term  and  the  curious  change  from 
iaddelnrd  to  larboard.  Skeat  (Kivtn.  />ii/.)  su>;ge&ts  that  these 
may  be  two  distinct  words.  The  earlier  form  is  usually  con- 
nected with  "lade,"  to  put  cargo  on  board  a  vessel,  the  left 
side  being  that  on  which  this  waa  usually  done,  for  the  ship 
when  in  port  would  lie  with  bcr  left  aide  against  the  quay  wall, 
bcx  head  pointing  to  the  cntiance.  If  the  later  form  is  not 
due  to  mere  assimilation  to  atarboard,  h  may  oontab  a  word 
meaning  empty  (0.  Eng.  gaCSr,  Ger.  btr),  and  refer  to  that  si<1c 
of  the  vessel  where  the  steersman  does  not  stand.  Owing  to 
the  similarity  in  sound  between  starboard  and  larboard,  the 
word  port  is  now  used  for  the  left  side.  The  substitution  of 
this  ir<r  thi'  (ili-.rr  term  was  olhcially  ordered  in  the  British 
navy  by  an  admiralty  order  of  1844,  and  in  the  United  States 
of  America  by  a  navy  department  notice  in  1896.  The  use 
of  port  in  this  sense  is  much  older;  it  occurs  in  Manwaring's 
SStMMU'f  Dictionary  (1635-1644).  In  this  usa^c  port  may 
either  mean  "  harbour  "  (Lat.  Pcrtm),  the  ship  lying  with  iu 
left  ^e  agahist  the  port  or  quay  for  nidaaifing^  or  "  opcainc," 
"  entrance  "  (Lat.  peria,  gate),  for  the  caigo  to  be  taken  on 
board;  cf.  "  porthole." 

STARCH,  an  organized  product  of  the  vegetable  kingdom, 
forming  one  of  the  most  important  and  characteristic  elements 
of  plant  life.  It  originates  within  the  living  vegetable  cell 
through  the  formative  activity  of  chlorophyll  under  the  in- 
fluence of  light,  and  is  consequently  an  unfailing  characteristic 
of  all  plants  containing  that  body.  Stardi  found  within  leaves 
and  other  gram  parts  of  plaata  la  aMimlliffd  and  tiaarformcd 


with  great  rapidity;  accumulations  of  it  arc  carried  as  starch- 
furmers,  and  redefxjsitcd  as  starch  in  .special  reservoirs  or  portions 
of  plants  as  the  (K-riod  of  maturity  approaches.  In  this  way 
the  body  is  found  to  gorge  the  stems  of  certain  palms — the  sago, 
&c. — just  before  these  phuts  begin  to  fonn  their  fruit;  it  is  the 
principal  constituent  d  the  udcKgRNmd  organs  of  biomlal  and 
perennial  plants,  tap4Qota,nofc«lMfca,  onnns,  bnlba  and  tabcti; 
and  it  is  abundantly  stored  in  many  boita  and  Mods,  as  h  the 
cereals  and  pulses,  in  bananas,  bnad^mit*  fee.  It  occurs  in 
minute  granules  var>'ing  in  diameter  from  -ooa  to  185  milli- 
metres; and  the  granules  from  different  sources  have  each  a 
distinct  microscopic  <:haracter.  Under  (he  microscope  these 
granules  are  .s<-en  to  consist  of  a  nucleus  or  hilum  surrounded 
by  layers  arranged  concentrically  or  excentrically,  and  the 
relations  of  hilum  and  layers  are  the  most  distinctive  features 
of  individual  starches  (see  U.  Gait,  Microscopy  oj  the  SlanJui, 
1900).  Starch  consists  of  a  white  or  yellowish-white  gi"ffn'i«f 
powder.  It  is  only  slightly  acted  on  by  cold  water,  but  aad« 
the  hifluence  of  heat  in  water  ft  swdls  up,  fonning  according  to 
the  projKjrtions  of  starch  and  water  a  clouded  opalescent  paste. 
The  soluble  portion  is  called  granulosi-,  and  the  insoluble  starch- 
cellulose;  from  the  .aqueous  solution  alcohol  precipitates  soluble 
starch.  Iodine  acts  on  it  in  water,  pnMhuing  a  brilliant  blue 
coloration,  this  reaction  formijig  .1  vi  ry  lirlx  ate  and  character- 
istic test.  The  colour  disappears  on  heating,  but  is  recovered 
when  the  mixture  is  cold.  Diastase  and  dilute  boiling  sulphuric 
add  convert  starch  into  a  form  soluble  in  hot  water,  whence  it 
paaica  into  a  aeries  of  easily  soluble  dextrins,  and  finally  into 
the  oooditioB  of  the  sugars,  destroae  and  inilt^yiyi  Cheniical^, 
stardi  is  a  cariwhydrate  widi  the  fonnula  (CtUtJO^n,  where  m 
is  four  or  more. 

.•\s  an  economic  pro<!uct  starch  in  its  separate  condition  is  a 
mos!  im[Kirtant  alimentary  substance,  the  chief  pure  food 
starches  being  arrowroot,  sago,  tapioca  and  comliour.  In  its 
combined  condition,  in  cereals,  kc.,  starch  is  a  useful  nutritive 
element.  In  its  other  industrial  relations  starch  is  uaed:^  (i) 
directly,  as  a  thickening  material  in  calico  printings  Iw  the 
dressing  and  finishing  of  many  textiles,  for  laundiy  puipeaa^ 
adhesive  paste,  and  powder;  and  (a)  indirectly,  for  the  pr^ 
paration  «f  dextrin  axid  British  gum  and  starch  sugar.  Indian 
corn,  wheat  and  rice  starch  are  principally  employed  for  tie 
direct  applications;  and  for  the  dextrin  and  starch-sugar 
manufacture  potato  starch  is  almost  exclusively  selected. 

In  the  preparation  of  ataidi  the  object  of  the  manufacturer  Ss  to 
bum  the  vegetable  celt  waits,  to  tibmte  the  starch  granules,  and 
to  free  them  from  the  other  cell  oontenta  with  which  thejr  are 

a»«o<~ialefl.  When,  as  in  the  case  of  the  potato,  the  a-isociated 
cell  I  jiite  tfi.  iSrc,  are  readily  separated  by  solution  an  J  luv  i^^  ition 
the  ni  iiuifaeture  i.s  exceedingly  simple.  l\>taio  .starch  is  pre|:>ared 
principally  by  carefully  washing  tlie  potatoes  and  in  a  kind  of 
rasping  machine  reducing  them  to  a  fine  pulp,  which  is  deposited 
in  water  as  raw  scm  I1  The  impurities  of  this  Staicil— caitdoaeb 
albuminoids,  fra(;r..'  potato,  &c. — arc  senuated  by  wuAng 

it  in  fine  sieves,  through  the  meshes  of  which  the  pure  starch  alooc 
])a'--es.  Till-  sieves  are  variously  fornicfl.  some  :<■  .  i  K  irii,;.  others 
moving  horizontally  or  in  such  manner  as  to  keep  the  material  in 
agitation.  The  starch  is  then  received  in  tanks,  in  which  it  settles, 
and  so  separates  from  the  soluble  albuminoids  and  tails  of  the 
jKjtatoea.  CTbe  waste  pulp  which  pas.ses  over  tlie  sieve  is  presaed. 
dried  quicluyj  and  solcl  as  a  tow-grade  cattle  food.)  The  settling 
of  the  starch  is  much  retarded  by  the  dissolved  albuminoids,  .md  to 
hasten  the  separation  small  quantities  of  aluiTi  or  siilpliuric  acid 
arc  cmploycil.  .Mum  coaguLitcs  the  albumen  and  to  that  extent 
contaminates  the  starch,  while  the  acid  acts  on  the  sMn  li  itvcU  and 
is  difficult  of  neutralization.  After  the  starch  has  settled,  the  brown- 
coloured  supernatant  liquor  is  drawn  off  and  the  ftaicb  again  waalMd 
ehher  in  tanks  or  in  a  centrifugal  machine.  Finally  it  {s  dried 
by  snmadiBg  it  in  layers  ovct  porous  bricks  (a  process  not  required 
in  toe  ease  of  starch  washett  in  a  centrifugal  machine)  and  by 
exposure  to  the  air,  after  which  it  still  retains  a  large  proportion 
of  water,  but  is  in  a  condition  fur  making  dextrin  or  ^ta^ch-sugar. 
For  further  drying  it  is  ground  to  a  rough  [xjwdcr,  and  dried 
thoroughly  in  a' hot  chaml)er,  then  reduced  to  a  powder  and  sifted. 
Potato  starch  is  alio  made  by  a  "  rotting  "  process,  in  which 
potsMNS  am  ndnocd  to  a  pulp  by  sUcing  and  are  then  heanad 
up  tfli  {ernsntathm  takes  pisce;  100  lb  oTpoutoes  yidd  15-16  lb 

In  dealing  widi  the  •taicbes  of  the  canals,  there  Is  greater 
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dUkoky.  owiig  lo  the  piaence  of  Klntea,  wbkh  with  water  forms 
•  (au|||i  rhnllr  body  dHHcitlt  of  solution  and  removal.  The  diAi- 
crity  n  CSpcriencea  ia  (mte^t  measure  in  dealing  with  wheat, 
K'hirh  contains  a  large  |iroportion  oi  gluten.  Wheal  !>tarrh 
sepjrjied  in  two  diffeteBt  WSyft:  (l)  the  fermentation  method, 
which  is  the  original  proccaa,  and  (^)  bv  mechanical  means  without 
prcliminar>'  fermentation.  In  the  lenaentation  process  whole 
wheat  or  whcaten  meal  ia  softened  and  swollen  by  soolung  in 
wttar.  Wheat  grains  are,  in  this  condition,  pouodi  und  the  pnlPt 
nuaed  to  a  thiclcinh  fluid  with  water,  is  placed  in  taidcs,  whcte  It 
ferments,  developing  acids  whic  h  i1i>.viUe  the  gtimmy  constituents 
of  the  wheal,  with  part  of  the  gluten,  and  render  the  whole  lew 
tenacious.  After  full  fiTiiiciil.itiuii.  thi'  (x-riod  of  which  v.-jrie^ 
with  the  weather  and  the  |)rij<  c.'->  omplDscil,  the  >tarLh  i-i  >cparjK-. I 
ia  a  washing  drum.  It  is  subsequently  washed  with  water,  Mhuh 
dkeolvee  out  the  gluten,  the  etMch  settling  in  t«D  Inyam—ooe 
csmnnntivdy  pun.  the  ether  flrixed  with  gluten  and  some  bnwRv 
autklcei  Thne  kyen  are  scfWBted.  the  second  underi^oing 
foTthar  waoring  to  mnove  the  gluten,  &c.,  and  the  remaining 
operations  are  .inaloRous  to  those  employed  in  the  prci>aration  of 
potato-^Mrch,  Hy  die  nut  luiiiii  .il  ;iri_KX-.-^  wliisiten  flour  i^  knc.i<le<l 
into  a  stirf  p.iste,  which,  after  resting  for  an  hour  or  two,  is  washed 
o\xr  a  fine  sie\-e  so  long  as  the  water  passing  off  continues  milky, 
whereby  the  starch  is  litteratcd  and  the  greater  part  of  the  gluten 
retained  aa  a  eluey  elastic  mass  in  the  ewve.  The  ataich  is  sub- 
sequently purraed  by  fermentation,  wnahing  and  tveatnient  In  centri- 
fugal machines.  The  gluten  thus  pre»cr\-ed  is  a  useful  frxid  for 
diabetic  patients,  and  is  made  with  flour  into  artificial  tnacaroni 
and  pastes,  Ijesides  Ijeing  valuable  for  other  industrUil  purposes. 
The  fermentation  process  gives  alxiut  59  Ih  of  starch  and  1  i  of 
bran  from  100  lb  of  wheat,  whilst  the  nxxhanical  process  gives 
ahoot  SS  Ih  of  otafch  and  la  of  ahiten. 

Haiae  (Indian  corn)  starch  &  obtdned  by  analogous  processes, 
bnli  the  proportion  of  gluten  in  the  grain  bring  smaller  ana  less  ten- 
adoiiB  in  its  nature,  the  operations,  whether  chemical  or  mechanical, 
present  fewer  diffi  iilties.  I'ndcr  one  method  the  separation 
of  maize  star  h  •  f.u  iliM'Lsi  by  stei-piiiL-,  :.willin^;  .itid  viliemn>; 
the  grain  in  a  ural:  sciliitKin  of  caustic  Booa,  arul  favourable  results 
arc  also  obtained  by  a  process  in  which  the  pulp  from  the  cruehing 
milt  is  treated  with  water  acidulated  with  sulphurous  add. 

In  the  preparation  of  rice-starch  a  weak  »i^lutic>n  of  caustic  .<<oda 
b  also  employed  far  eoft^ning  and  swelling  the  ^in.  It  is  then 
Washed  with  Dure  water,  dried,  ground  and  sifted,  and  again 
treated  with  alkaline  water,  by  which  the  whole  of  the  nitrogenous 
constituents  art-  tnWen  up  in  Mjliible  form.  An  :ii  id  iirm  ess  for 
obtaining  i ii  !■  - 1  ..1 1  !.  is  .iI.h,,  cr:-.|il?i\c'(l.  iindcr  -.i'ln  ti  the  grain. 
•woUcn  and  ground,  is  treated  re|>eaieiJls  with  a  .>x.>luiion  of  hydro- 
cMoric  add,  which  also  diseolvas  away  the  noMtarehy  constituents 
of  tbn  gmtn.  The  yiiM  i*  ahout  8^  lb  per  too  ct  rioe.  Laundr)- 
■taidMa  are  firiacH>ally  made  from  nee  and  from  pulse. 

See  a  Siaie,  DU  MrikaHom  dir  Karl^tUUrk*  (1897). 

•TAR  CflUmU  tfae  aaaw  given  in  the  istb,  t6th  and  i>tb 
centuries  to  an  court  of  justice.  The  name  is  probably 

derived  from  the  stars  with  which  the  roof  of  the  chamber 

was  painted;  it  was  the  camera  sUJl-iUi.  But  it  has  also  been 
derived  from  a  Hebrew  word  shetar  or  sh'tar.  a  bond,  on  the 
supposition  thai  the  clianilier  of  meeting  was  the  room  in 
wbicb  the  legal  documents  cunnectcd  with  the  Jews  were  kept 
prior  to  their  eiq>ulsion  from  England  by  Edward  I. 

Tlworigin  and  carty  history  of  the  court  arc  somewhat  obsc  ure. 
The  curia  regis  of  the  nth  century,  combining  judicial,  delibera- 
tive and  adffliniatntive  functioDS,  had  thrown  ofi  several 
offitwots  in  the  court  of  king's  lieDcfa  and  otlier  courts,  but  the 
Cwwn  never  parted  with  its  suprame  joriediction.  When  in  the 
13th  centur>'  the  king's  council  became  a  regular  and  permanent 
body,  practically  distinct  from  parliament,  this  supreme  juris- 
diction continued  to  be  exercised  b>-  the  king  in  council.  As 
the  ordinan,"  courts  «f  law  became  more  important  and  more 
systematic,  the  indelinite  character  of  the  council's  jurisdiction 
gave  rise  to  frequent  complaints,  and  efforts,  for  the  most  part 
fruitJeas,  were  made  by  the  parliaments  of  the  t^lh  century  to 
Cfcedt  it.  The  equitable  jurisdiction  of  the  chancellor,  which 
grew  up  during  the  reign  of  Edward  III.  like  the  courts  of  law 
tuider  Henry  II.,  was  derived  from  this  supreme  judicial  power, 
wiiich  was  yet  unexhausted. 

It  is  in  the  reign  of  Edward  III.,  after  an  art  of  1341.  that  we 
first  hear  of  the  chancellor,  treasurer,  justices  and  other  members 
of  the  king's  council  exercising  jurisilii  tion  in  the  ol<i  chamber, 
or  tkambre  dt  estcUes,  at  Westminster  la  Hctiry  \'I  's  reign 
one  Danvers  was  aoiuitted  of  a  certain  charge  by  the  council 
Iq  the  etmm  rttHtila.  Hitlmto  sndt  acts  of  padiunent  as  had 


recognized  this  jurisdiction  had  done  so  only  by  way  of  limita- 
tion or  prohibition,  but  in  1453.  about  the  time  when  the 
distinction  between  the  ordinal^'  and  the  priv-y  council  first 
became  ap))arc:it,  an  ulI  '.sas  ]>asscd  empowering  the  chancellor 
to  enforce  the  attendance  of  all  |>ersons  summoned  by  the  privy 
seal  before  the  king  and  his  council  in  all  cases  not  determinable 
by  common  law.  M  this  time,  then,  the  jurisdiction  of  the 
OMUicfl  was  recognized  as  supplementary  to  that  of  the  ordinary 
courts  of  law.  But  the  anarchy  of  the  Wars  of  the  Roses  and  the 
decay  of  local  justice,  owing  to  the  influence  of  the  great  baiOBS 
and  the  turbulence  of  all  classes,  obliged  parliament  to  entrust 
wider  powers  to  the  council.  This  was  the  object  of  the  famous 
act  of  14S7,  which  was  incorrectly  quoted  by  the  lawyers  of  the 
long  i)arliament  as  creating  the  court  of  star  chamber,  which 
was  in  reality  o(  earlier  origin. 

The  act  of  14S;  (3  Hen.  \11.)  created  a  court  compo.scd  of 
seven  persons,  the  chancellor,  the  treasurer,  the  keeper  of  the 
pri\-y  seal,  or  any  two  of  them,  with  a  bishop,  a  temporal  lord 
and  the  two  chief  justices,  or  in  their  absence  two  other  justices. 
It  was  to  deal  with  esses  of  "  ttnlatvfttl  nwintainanoe,  giving  of 
licences,  signs  and  tokens,  great  tioU,  unkwful  astcfflUies 
in  short  with  all  offences  against  the  law  which  were  too  serwtts 
to  be  dealt  with  by  the  ordinary  courts.  The  jurisdiction  thus 
entrusted  to  this  committee  of  the  council  was  not  supplemen- 
tary, tlierefoie,  like  that  granted  lit  1,(5,5,  but  it  superseded  the 
ordinary  courts  of  kn'.  iji  i.,i;,cs  v.licic  these  were  too  weak  to 
act.  The  act  simply  supplied  niai  luiin\  for  the  exercise,  under 
sjK'cial  ciri  umstaiu  es,  of  that  exi  .MorrHnary  penal  juris<liction 
which  the  council  had  never  ceased  lo  ]>ossess.  By  an  act  of 
15J9  an  eighth  member,  the  president  of  the  council,  was  added 
to  the  star  chamber,  the  jurisdiction  of  wiiich  was  at  the  same 
time  ooulitnwd.  At  this  time  the  court  performed  a  very 
necessary  and  valuable  work  in  punishing  powerful  offenders 
who  could  not  be  reached  by  the  ordinary  courts  of  law.  It 
was  found  verv  useful  by  Cardinal  Wolsey.  and  a  little  later 
Sir  Thomas  Smith  says  its  object  was  "  to  bridle  such  stout 
noblemen  or  gentlemen  who  would  offer  wrong  hy  force  tu  any 
manner  of  men,  and  cannot  be  content  to  demand  or  defend 
the  right  by  order  of  the  law." 

It  is  popularly  supposed  that  the  star  chamber,  after  an-exi>- 
tence  of  about  fifty  years,  disappeared  towards  the  end  of  the 
reign  of  Heniy  VUI.,  the  powen  obtained  hy  the  act  of  1487 
being  not  bst,  but  reverting  to  the  oouncB  as  a  whole.  This 
may  have  been  so,  but  it  is  more  probable  that  the  star  chamber 
continued  to  exi.st  side  by  side  with  the  council,  and  the  two 
Wiics  were  certainly  scp.iraic  during  the  latter  part  of  Eliza- 
beth's reign.  The  at  t  of  !  s  io.  which  gave  the  king's  pro- 
clamation the  force  of  law,  enacted  that  offenders  against  them 
were  to  be  punished  by  the  usual  othccrs  of  the  council,  together 
with  some  bishops  and  judges  in  the  star  chamber  or  else- 
where." It  is  difficult,  if  not  impossible,  to  draw  a  clear 
distinction  between  the  duties  of  the  privy  council  and  the 
duties  of  the  star  chamber  at  this  time,  although  before  the 
aboHtloa  of  the  latter  there  wu  a  distinction  "as  to  their  com- 
position and  ns  to  the  matters  dealt  with  by  the  two  courts." 
iJuring  the  reign  of  Elizabeth  Sir  Thomas  Smith  remarks  that 
juries  misbehaving  "were  many  times  commantled  to  appear 
in  the  star  chaml>cr.  or  before  (he  privy  count  il  for  the  matter." 
The  uncertain  composition  of  the  court  is  well  shown  by  Sir 
Edward  Coke,  who  says  that  the  star  chamber  is  or  may  be 
compounded  of  three  several  councils:  (i)  the  lords  and  others 
of  the  privy  council;  (2)  the  judges  of  either  bench  and  the 
barons  of  the  exchequer;  (3)  the  lords  of  parliament,  who  are 
not,  however,  standing  judges  of  the  ooott.  William  Uudsoo 
(d.  1635),  on  the  other  hand,  oondden  tiiat  aO  pens  had  the 
right  of  sitting  in  the  court,  but  if  so  thcj  had  ceitain]|]r  given 

up  the  privilege  in  the  17th  century. 

The  jurisdiction  of  the  star  chamlier  was  as  vague  as  its 
constitution.  Hudson  says  it  is  impossible  to  define  it  without 
offending  the  supporters  of  the  prerogative  by  a  linji\i;ion  of 
its  powers,  or  the  lawyers  by  attributing  to  it  an  excessive 
btitude.  In  pnwtice  iu  Jnrisdictfc»  was  alosost  unfindtcd. 
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It  took  notice  of  riots,  murder,  forgery,  felony,  perjury,  fraud, 
libel  and  &Luider,  duels  and  acts  tending  to  treason,  as  well  as  of 
aOBe  cMi  aitters,  such  as  disputes  about  land  between  great 
men  and  coqiomtions,  di^>uies  between  English  and  foreign 
merchants,  and  testamentaiy  cases;  in  fact,  as  Hudson  says, 
"  all  offencet  may  be  hcfc  wtiminwl  and  punislied  If  the  khig 
wiD."  lu  pncsediin  was  not  according  to  the  oomiwni  law. 
It  HtiMiwiMl  irith  the  encumbrance  of  a  jury;  it  could  proceed 
on  Tumour  alone;  It  could  apply  torture;  it  could  inflict  any 
penalty  but  ii(^uh.  I;  v,.!s  thus  admirably  c:al(ul.itc<l  to  lie- 
the  supfiort  of  ordir  aKainsL  anarrliy,  or  of  desixytism  again.sl 
individual  and  national  liberty.  During  the  Tudor  [jcriod  it 
appeared  in  the  former  liRhl.  under  the  Stuarts  in  the  latter. 
Under  the  Tudors,  as  S.  R.  Gardiner  says,  it  was  "a  liiljunal 
constantly  resorted  to  as  a  resource  against  the  ignorance  or 
prejudices  of  a  country  jury,"  and  adds  that  "in  such  inves- 
tigations it  showed  itself  inteiligent  and  impartial"  Under 
Janea  L  aDd  Qiades  L  all  this  was  chaqged;  the  star  chamber 
becuM  the  great  engbie  of  the  rqyal  tynuiny.  Hateful  and 
cneMive  pm^ments  were  infficted  on  those  brought  before  the 
oouit,  notable  among  whom  were  Prynne,  Bastwick  and  Burton, 
and  the  odium  which  it  gathered  around  it  was  one  of  the  causes 
which  led  to  the  j^opular  diMontcnt  against  Charles  I.  As  it 
became  more  unjxipular  its  jurisdiction  was  occasionally  ques- 
tioned. An  example  of  this  kind  occurred  in  i6.><j,  but  the 
barons  of  the  exchequer  who  heard  the  case  declared  that  the 
star  chamber  was  created  many  years  before  the  statute  of 
Henry  VII.  and  that  it  was  "  one  of  the  most  high  and  honot:r- 
•ble  courts  of  justice."  It  was  abolished  by  an  act  of  parlia- 
uent  «f  July  1641.  In  1661  a  committee  of  the  House  of  Lords 
nported  *'  that  It  ms  lit  for  the  good  of  the  oatioo  that  there 
be  a  court  ol  Kke  nature  to  the  star  chamber  hat  oothing 
fiitthtr  wai  doM  k  the  natter. 
For  dM  hbmy  of  fh*  star  chamber  tee  Sir  Thoma<i  Smith, 


CemmmnpeM  afBH^imd  (l<33) ;  LordBacon,  History  of  Hfnry  VII., 
edited  by  J.  K.  Lumby  (Cambridge.  iftSi);  William  Hudson, 
"  Treatise  of  the  Court  of  Star  Chamber,"  in  vol.  ii.  of  CoUectanea 
Juridka;  H.  Hallam,  C<ntslitutiomU  Hixtory  of  England  (1876); 
\V.  S.  Iloldsworth,  History  of  hnfjish  Ltia'  MdI.  H)02);  C  W. 
Prnthero,  Slatules  and  Consliliitionai  DiMumfnU  lSS9->6'5  (1894); 
W.  Busch,  England  under  Ike  Tudors  (1895) ;  S.  R.  Cardlner,  BuUry 
of  England  1603-1642  (1883-1S&1);  D.  I.  Mediey.  Emffuk  Cm- 
sHtutioMtl  Hialiry  (1907) ;  and  A.  V.  IMoayt  Th*  Prify  Ctmncil. 
The  plcwfingi  in  the  star  chamlier  are  in  the  neoord  Ofiwe,  London ; 
the  decrees  appear  to  have  been  lost. 

IXABfllHt  a  popular  tem  vader  which  are  tnduded  a  large 

[  all  to  the  great  group  of  Echino- 
denns,  but  to  three  dis- 
tinct divisions  of  that 
group:  the  Asterid.s, 
the  Ophiurids  and  the 
Crinoids  (see  Kchimj- 
DErma).  The  .\sicrids 
or  starfish  proper  in- 
clude the  cro6s-fish,  the 
sun-atar  (tco  Echimo- 
DBBKA,  fig.  i7)>  the 
cuahioB-atar,  the  buti- 
hom,  and  many  with 
out  a  popular  name. 
The  common  cri>.s,s-t"ish 
or    fivc-nngir,  Aslrri.is 

  _  ruht  ns,  01  Hriti.-ih  seas, 

FW.  I.— An  yVstcrid     slerias  nOms.     may  Ik^  taken  as  typical 

„  y..  sJiPJ*'  (figs.  .  and  2),  and  the 

a,  .Maureponte.  '1, 

tf.  The  latM  magnified.  dcscnpiion  wdl  apply 

b.  Anus.  also  to  the  American 
Thib  sur&sh  may  be  9-12  in.  acroM.     spedcs  A.  forbesi  and 

A.  vultttrit.  The  animal  consists  of  a  central  body  or  disk, 
produced  into  five  arms  or  nQrs.  The  upper  suifaoe  mooweicd 
with  a  leather}'  sliin,  strengthened  by  a  raflec-woik  .of  little 
bones  or  plates,  made  of  crystalline  carbonate  of  lime, 
of  thcni  bearing  prickles  'hr  %ime  substance  and 
piucei-like  bodiesi — the  pediccUariac  (sec  StA-UacuiN).  In  the 


of  the  hody  is  a  small  anal  opening,  and  near  the  angle 
between  two  rays  is  a  furrowe<l  plate  pierced  by  many 
minute  pores  and  called 
the  madreporite.  The 
under  surface  of  the 
body  has  the  mouth  in 
the  centre,  and  tnm  it 
deep  grooves  radiate  to 
the  ends  of  tbc  arms.  At 
the  bottom  of  each 
groose  is  a  water-vessel, 
which  gives  off  branches 
to  the  (KKlia  or  sucking- 
feel  on  each  side  of  it. 
A  section  across  this 
groove  is  given  fn  the 
article  EcmNOOEUu, 
fig.  II B.  The  arrange- 
ment and  worUngof  this  a-—Aiteriat  nOau.  under  turface. 
hydrauUc    syttoa     j,    Thea^-gj^  wrthittwwof  sneUo.- 

essentially  the  same  as  a,  End  of  a  piHiumi  nigftififd 
in  the  sea-urchin,  except 

for  the  presence  of  plates  at  the  bottom  of  the  groove  beneath  tbc 
radial  water-vessel,  and  the  absence  of  any  plates  covering  the 
griKjve.  Al  the  end  of  each  ray  is.  as  in  the  urchin,  a  single- 
tentacle  surrounded  by  pigment  :ind  connected  with  a  definite 
plate  called  "*  terminal.'"  Thus  the  terminals  of  a  starfish  cor- 
respond to  the  oculars  of  a  sea-urchin  (sec  Kchinooerua,  fig.  j). 
The  stomach  is  not  a  long  coil,  but  a  simple  sac  with  branched 
blind  tubes  extendmg  into  each  ray.  A  generative  gland  also 
paaset  doiwa  the  tide  of  each  lay,  and  endts  the  ndlt  or  «gga 
when  tipt  through  a  poie  near  the  body.  Spawning  takes  |daee 
in  spring  or  early  summer.  A  starfish  can  crawl  in  any  directko 
by  mearjs  of  ii.s  sucking-fcct,  whether  the  surface  be  hard  or 
rough  or  polLshcd.  or  the  softest  silt,  whilst  its  supple  body 
can  squeeze  through  incredibly  narrow  UCViues.  The  lalO  Ot 
progress  is  alH)ul  six  inches  a  minute. 

The  starfish  are  the  scavengers  of  the  «ea,  but  unforttmately  do 

not  confine  their  attentions  to  delaying  matter;  they  eat  '.y-rcr?;, 
cl.irns,  mu*^'-el>.  b.irnaclc*^.  soa-'*iiaiIs,  worms,  crusLicea  .iru'  *'\t-ii 
smaller  slarti^-h.  There  is  constant  war  lietwc-en  uy^er  ri-.hcrs 
and  .■»(.irli.-<h;  no  le«s  than  42.CKX)  tmshcU  of  starfish  were  removed 
from  the  oystcr-lx?ds  of  Connecticut  in  a  »ingle  year,  but  not  till 
they  had  worked  danutgc  to  the  amount  of  |6)l,jOO.  The  nmplcst 
way  in  which  a  »tarfi»h  eats  is  by  taking  nrndrbits  of  food  into  the 
stomach,  anil  cjeiting  the  refuse  aKfi"  thr'nic'li  the  mouth.  But 
since  the  mouth  i>  ipiile  --m.ill  and  the  foi^l  tiftrri  l.irKC.  the  starfish 
finds  it  more  convenient  to  turn  its  stoinaeh  in>idi-  imi  iitid  Ifi  wrap 
it  around  the  .icniiuil  tu  lie  eaten,  which  is  then  ili^ebtcni  quietly 
and  the  »lunvach  withdrawn  again.  In  the  case  of  oysters  and  .similar 
bivalves,  the  starfish  first  has  to  open  them;  and  this  it  docs  1^ 
fixing  the  suckeri  of  one  or  two  ni>'9  to  one  valve  and  those  of  tOK 
oppo«ite  rays  to  the  other  valve,  while  it  may  nt  a  purrhatie  by 
also  holding  on  to  some  ncighlmuring  object.  It  then  begins  to 
Ntr.dghten  out  its  rays.  The  oyster  can  withstand  a  ver>'  strone 
pull,  liut  it  cannot  hold  out  against  a  long  pull,  .md  the  st.irfisn 
dix-s  not  hurry.  At  last  the  oyster  gives  way,  and  the  starfish 
has  its  reward;  bat  its coaneaieaa  eften  joia  in,  and  ym  majr  sea 
a  whole  ball  of  tfiem  farteifseed  round  half-digesled  aiolluscs  and 
rollinv;  .it»)ut.  Starfish  begin  to  cat  vooudously  when  quite  young; 
one  le--  ili.ui  Jth  in.  across  has  been  obtwrvcd  to  eat  <>\er  fifty 
voun;;  <  l.iiii~  (if  h.df  that  length  in  six  days.  The  more  a  starfish 
h.t-  to  eat  the  (p;icker  it  grcmt,  and  it  may  iKVome  sexually  mature 
in  les^  than  a  year,  then  producing  many  thousands  of  young. 
Fortunatelv  the  increase  is  kept  in  check  by  many  causes.  The 
young,  while  still  in  the  stage  of  IKe>sw!mm!ng  larvae,  are  sw-allowed 
in  millions  hy  various  fish.  When  they  settle  down  on  seaweed 
their  bright  colours  attract  eels  and  ntany  small  Ashe*.  Later  in 
lite  thev  are  attacked  bv  parasitss,  while  those  which  stmy  IntD 
shallow  water  are  eaten  by-  guHs  and  CTOWS.  Frcsheta  and  CoU 
cuiients  .ire  aKo  <lestructive. 

Probablv  the  Ii--.!  vv.>\  in  which  man  can  keep  down  the  numbers 
of  starfish  is  by  dredging  the  seaweed  in  the  latter  half  of  July 
whea  it  is  covaed  with  young;  a  single  cartload  thrown  on 
wonld  capture  many  millions.  At  a  later  stage  (angle*  nf  ' 
or  cotton  waste  may  he  dragged  over  the  nv'itcr-lic<is,  when  the 
starfish  will  cling  to  them  by  their  pf-dicellariae.  Thev  make 
excellent  manure,  but  arc  of  n'l  further  M-n.  1  e  to  man.  I- i--licrmetl 
wlio  li  Ihi/Tn  in  thrii  net-,  (n  nn  ihcir  liiie-i  often  tear  [h>  in  m 
half  and  throw  tbcm  back  into  the  <«a.   buinc  of  iheiie  uiulilated 
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■oimaU  may,  however,  grow  fresh  rays,  and  thus  one  may  find 
•  ttuUk  wwiMUwi  of  on*  lugn  tmy  mad  four  quite  maU  ones, 
the  wlmle  diaped  lifee  a  eooMt. 

The  Ojihiur-Ais  (ihc  name  means  "  snake  tails  ")  incl-jdc  the 
bnttle-atais,  san*^'.  st.irs,    and  baaket-fish  oi  mcdusa-bcads. 


Ftc.  3. — ^Ati  OpMurM,  the  Daisy  Brittle     r      hiopkalit  aadtota) ; 

upper  surface,   (j  natural  m/c  ; 

The  two  former,  which  may  often  bu  found  hiding  under  the 
rocka,  or  in  the  seawccxl,  or  in  pools  at  low  ii<lc,  rcs<;mblc  the 
flrdinary  starfi^  in  having  &ve  distinct  arms.  These,  however, 
■a  shown  in  fig.  3,  arc  long  and  serpent-like,  and  arc  attached 
toaidfttivety  aiBBttbo4y  or  disk.  The  difletdve  and  generative 
^jntMM  do  net  aittad  to  the  nya  but  an  oonfined  to  the  bocty. 
1h»  mm  am  cyUndrical  and  have  no  ymove  on  the  tiader  side 
such  as  exists  in  starfish;  but  the  mter-^vessd  traverses  the 
siilid  l.oncs  that  form  the  axis  of  the  arm,  and  the  podia  pass 
out  through  sp«cia]  ojicnings  {see  Ecuinode&ha,  fig.  18). 

In  Ophiurid>i  it  i»  the  arms  that  are  used  for  locomotion  and  not 
the  LKKlia,  that  the  latter  have  no  temiiaal  »ucken».  The  axial 
oscides,  which  correspond  to  the  plaMS  jeering  the  arm-groove  in 
a  starfish,  resemble  vertebrae  camMctsd  hy  pdta  of  stnight  muKular 
bandies,  and  aiticniatad  bf  tenon-iuid-nioniae  joints,  according  to 
witose  degree  of  devetapmant  dw  aiins  vary  in  their  power  of  coil- 
ing. These  \-ertcbrac  are  encased  in  the  tough  outer  skin  of  the 
arm,  in  which  are  developed  platen  Spinrs  liornc  by  these  plates 
aid  the  animal  in  ku'omotion.  The  skin  of  the  disk  also  bears  small 
plates,  which  arc  often  coveted  with  prickles.  The  mouth  i»  on 
the  under  surface  o(  the  diskj  and  round  it  are  a  number  of  sliort. 
Btt  pnoeMes,  the  nuMith-papd]a&  which  scn  e  na  stiainsn.  Inside 
the  nKMith  are  seen  the  five  tootn-platc^,  borne  on  a  sttiMC  ftame 
of  complicated  structure,  fn  the  sanrl-itars  the  rays  are  com- 
perativelv  Khort,  »nth  their  spini-i  rloM-ly  pressed  to  their  xides, 
so  that  tfiey  look  like  lizards'  tail--;  in  the  brittle-stars  the  ra>'»  are 
much  longer  and  more  flexible,  with  the  spines  standine  out.  so 
that  tht^  look  like  wriggling  centiiNxiea  attached  rourui  a  little 
mm  ilirhm  Tlie  l)rittte-stani  arc  more  active  than  the  sand-stars, 
and  ean  go  mote  thnn  two  yards  in  a  minute;  some  of  them,  if 
i^ed,  break  6t  their  arms,  which  oontintie  brcakinf;  into  smaller 
piecea:  but  the  body  can  soon  grow  new  ones.  Sand-stars  and 
brittle-stars  are  found  in  all  seas,  usually  occurring  in  ijii  iVnitics, 
but  are  most  abuml.inl  in  the  ro<  k-[)iK)!i  of  the  CMjiii,  -.  H\  1  "r-.- 
Btantly  sweeping  their  arms  o'er  the  !^H^  Ixittom,  they  gather 
food  oonaiadng  of  minute  aninuJa.  They  eat  the  bait  of  fishermen, 
and  dKir  fish  as  well  if  they  find  any  already  dead,  but  they  are 
tbenudves  a  favourite  food  with  many  fiah.  notably  the  cod. 

The  baskct-lish  or  medusa-heads  are  Ophiunds  wboec  arms 
branch  several  times,  their  ends  often  Cttmng  and  intcriacing. 
Thev  live  in  deeper  water  and  am  oftsa  branght  up  cHngiag  to 
fiahecmco's  lines. 

The  feather-stars  (fig.  a)  l>«ve  a  central  bojjr  and  five  amis, 

each  forking  at  least  once  and  Mnged  with  small  hnadies 

(pinnules)  which  pvc  the  feathery  appearance.  The  mouth 
is  in  the  middle  of  the  body,  and  from  it  fn-ooves  pass  along 
the  arms  and  nU  their  branches.  The  animal  lives  with  the 
moulh  upwards,  and  ,although  it  can  cr.iv.l  uiid  even  swim  by 
movement  of  its  arms,  it  jiciarally  tixes  il&el:  to  a  stone  or 
seaweed  or  some  zoophyte,  by  n  e.ms  of  a  bunch  of  small  jointed 
and  hooked  processes  (cirri)  growing  from  the  back  or  under 
ride  of  tiie  body.  It  gels  its  food  in  this  way:  the  amvgroo%'cs 
(BcBIHQBBllA,  fig.  t»t  are  lined  with  minute  hairs  (cilia) 
alwi^  waving  hi  tbe  direcdoB  of  the  motith,  towards  wliicb 
thejr  drive  ^  stream  of  water;  this  «tnam,  containing  minute 


organisms,  constantly  flows  through  the  coiled  gut,  which 
extracts  nourishment  from  it.  The  feather-stars  were  formerly 
placed  with  the  starfish,  but  tfaey  really  belong  to  another 
dasa  of  Eciunoderma— the  CUnoidea. 


Fig,  4. — The  Kimv  Fc.it her-star.  Antcdon  bifuia.  atMi  hfd  hy  its 
cirri  to  a  small  stone,  from  which  i(  is  moving  in  (lie  directioa 
of  the  s)KX-tator  by  pushing  with  the  branches  of  one  arm  and 
pulling  with  three  branches  of  two  arms.   (Natural  size.) 

In  1823  J.  v.  ThtimpMjn,  of  Cork,  diiicovcrcd  that  the  fc.ither- 
Etar  when  quite  younK  was  fixed  by  a  stalk,  just  as  are  ne.irly  all 
crinokts  (see  Ecbinoderma,  figs,  i  and  a).  The  stalked  cnnoids 
are  not  so  numerous  as  they  once  werSk  bat  feather  stars  belonging 
to  ^MMtt  half  a  doaea  geneea  U  ^eMMiMlra.  &c.)  are 

found  ia  an  aass  at  all  dsptha,  oftea  in  enoraww  numbers. 

(K.  A.  B.) 

STAROARD,  a  town  of  Germany,  in  the  Prussian  pro\  ince  of 
Pomerania,  situated  on  the  left  bonk  of  tlie  navigable  lima, 
20  m.  E.  of  Stettin  on  the  raflway  to  Danzig  and  at  the  junction 
of  lines  to  Poseo,  SchneideDliiil  and  Citatiia.  Fop^  (i0O5)> 
36,90s.  Foimeriy  a  memlier  of  the  Hanseatic  League,  the  town 
retains  memorials  of  its  eaiiy  importance  in  the  laige  duich 
of  St  Mary,  built  in  the  14th  century,  the  i6th-centuiy  town- 
h.ill,  and  S4im>'  gatcw.iys  and  towers  dating  from  the  14th  century. 
The  walls  whii  h  formerly  surroundwl  it  have  been  mostly 
convened  into  promcna<les.  F.xtensive  new  law  courts  and 
three  Uirgc  barracks  arc  among  the  modern  buildings.  Stargard 
has  a  considerable  market  for  cattle  and  horses,  and  carries  on 
trade  in  grain,  spirits  and  raw  produce.  Its  manufactures 
include  cigars,  tobacco,  wadcUng  and  stockings;  and  there  are 
also  inm-foundtics,  and  Unen  and  wpolka  factodes  ia  the 
town. 

Siargard,  nentioiMd  «c  havfaig  been  destnyad  hgr  Um  Polet 

in  II 30.  received  dvlc  ri|^ts  in  1339,  and  became  the  capital 
of  eastern  Pomcrania.  As  a  Hanseatic  town  it  enjoyed  consider- 
able commercial  prosperity,  l>ut  it  had  also  to  undergo  siege 
and  capture  in  the  middle  ages  and  during  the  Thirty  Years' 
War.  In  1S07  it  was  taken  by  Schill.  The  name  .Stargard 
(from  the  Slavonic  Slarog;ii!  or  Slari^Tod,  meaning  "  old  town  ") 
is  common  to  several  other  tovsiu  in  the  north  of  Germany,  of 
which  the  chief  are  Preussisch-Stargard,  near  Dsjulg,  ud 
Stargarji  an  der  Linde  in  Mecklenburg-Strelitz. 

See  ZiK-k.  Fiihrer  dunk  SUxrgard  (Starg.inl,  1900). 

STARK,  JAMES  (i794-i85g),  British  p.iintcr,  was  bom  ia 
Norwkll,  and  aa  heaborwcd  strong  artistic  inclin.ation9  early  in  life 
was,  at  tbe  afle  of  seveiiteca,  artkkd  to  John  Crom^  for  three 
years.  He  was  elected  &i  i8i>  a  member  of  tbe  Norwldi  Sodetjr, 
to  the  exhtbitiont  of  vhlch  he  had  already  contiibotcd;  but  in 
1S17  he  migrated  to  Xxmdon  and  entered  the  Royal  Academy 
Schools.  He  soon  returned  to  Norwich  and  dii'  n  *  finaOy 
settle  in  the  metropolis  until  18,50,  though  he  w,-is  meanwhile 
a  regular  contributor  to  the  British  Institution  and  Suffolk 
Street  Galleries.  In  1840  he  moved  to  Windsor,  but  .iftcr  an 
interval  of  some  years  went  back  to  London,  where  he  died  in 
iSjg.  Between  1831  and  1859  most  of  his  pictures  were  shown 
at  the  Royal  Academy,  thoiigh  he  slill  continued  to  exhibit 
occasionally  in  other  gaileries.  He  undertook  in  1827  the 
publicatlOB  «S  a  worlc  on  The  Semtry  «f  ike  JUitrs  of  Norfolk, 
whkh  waa  completed,  i<v«o  jtm  htcr;'  the  Qhisteations  ha 
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pro().iri'(l  for  it  have  much  topographical  and  artistic  interest 
ami  shi)\v  well  the  belter  qualities  of  his  work.  In  his  turcs 
the  influence  of  ("rome  is  plainly  perceptible,  and  there  is  evi- 
dence also  of  his  study  of  the  Dutch  lundsLape  painters;  but  he- 
had  li'.tlc  of  Crome's  largene&s  and  power  and  his  workscharm 
raihr;  I  y  their  gentle  truth  and  quietness  of  manner  than  by 
their  cobusineaB  of  view  or  by  their  dedaivencas  of  execution. 
Tim  u  ooe  pic«in«  by  Mm, The  Valley  of  the  Yaie,'*  in  the 
National  Galler>-  of  British  Art. 

STARK,  JOHN  (171&-1832).  Americaa  soldier,  was  horn  at 
Nuffield,  now  Londonderry,  New  Hampshire,  on  the  28th  of 
August  172S.  In  175:  he  was  taken  prisoner  by  the  Indians 
but  was  ransomed  by  Massachusetts.  During  the  Seven  Years' 
War  he  scrvwl  under  RolH-rt  Kofrers,  first  as  a  lieutenant  and 
later  as  a  captain,  taking  part  in  the  battle  of  Lake  George  in 
I7SS>  the  disastrous  attack  upon  Ticonderoga  in  1758,  and  the 
Ticonderoga-C'rown  Point  campaign  in  1759.  At  the  beginning 
of  the  War  of  Independence  he  raised  a  reginicnt  and  aa  colonel 
giiod  govice  m  the  Battle  of  Bvnher  Hill,  in  the  Gtoadian 
expedition,  and  in  Waafiingtin'a  New  Jeragr  fampaign  in  the 
winter  of  1776-77.  In  March  1777  lie  rengned  hit  comtnisrion 
because  other  officers  had  been  promoted  over  him.  I-ater 
in  the  year,  however,  he  was  placed  in  command  (by  New 
Hampshire),  with  the  rank  of  brigadier-general  of  militia,  of  a 
force  of  militiamen,  with  whom,  on  the  i6ih  of  .\ugust,  near 
Bennington  Vermont,   he  defeatc-<l   two  tietachments 

of  Burgtjyne's  army  under  Colonel  Fricdrich  Baum  and  Colonel 
Breyman.  For  this  victory,  which  did  much  to  bring  about  the 
dfiittilation  of  General  Burmyn^  Stark  received  the  Uianks 
ol  Consren  and  a  conunMun  la  hejgadkf'jinwal  ill  the 
ContinenUl  Army  (Oct.  4,  1977).  He  took  part  hi  the  opera- 
tions about  Saratoga,  and  for  a  diort  time  in  1778  and  again  in 
1781  he  was  commander  of  the  nnrt'icrn  department.  In 
September  17S3  he  w;is  breveted  major-general.  He  died  at 
Manchester,  New  Hampshire,  on  the  8th  of  May  i8jj.  John 
Stark's  brother,  William  (1724-1776),  served  in  the  Seven 
Years*  War  and  afterwarris  on  the  frontier;  and  at  the  outbreak 
of  the  War  of  Independence,  piqued  Ixrcausc  he  was  not  put  in 
command  of  a  regiment,  he  entered  the  British  scr\  ice. 

Sre  Memoir  and  Official  Correspondence  nf  Crnrrtjl  Jnhn  Sliirk 
(Concord,  N.H.,  i860)  hy  his  grandwjti  C'.ilcli  Si, irk  (1H04  m<^'i, 
who  wTotc  in  1831  StmimKences  of  Iht  French  War  cotUatnmi 
Rogert't  Expedition*  wUk  A»  Htm  Bi^Md  Mmiffn  end  m  Atimud 
...  of  John  Stark. 

STARLEY,  JAMES  fiS5o-i88i1.  British  inventor,  the  son 
of  a  (ariiier,  was  baptijxd  at  .•\ll)ourne,  Su.ssex,  on  the  13th  of 
June  iS^o.  ,\l  eighteen  he  ran  away  from  home  and  started 
on  foot  for  London,  but  on  the  way  obtainctl  work  iis  a  gardener 
at  Lewisham,  Kent,  where  he  lived  for  a  number  of  years. 
He  had  always  been  an  ingenious  mechanic,  inventing  trifling 
noveltiea  ud  rep^ring  watches  and  clocks  in  the  ncighl>ourbood, 
and  idienaewtog  machines  b^gan  to  be  much  used  they  attracted 
his  practical  attention,  and  aroused  Ub  mventive  gedus. 
Lcanng  his  garden  ho  went  up  to  Lcndon  «nd  beoune  woddog 
mechanic  for  a  firm  of  sewing-machine  makers.  Here  be  was 
in  his  clement,  and  in  several  particulars  inipro',  cd  hi>  principal's 
machines,  and  invented  a  new  one  with  an  arm  anathmenl 
that  permitted  circular  as  well  as  straightforward  work.  With 
a  fellow  workman  bo  moved  in  1857  to  Coventry,  and  started 
the  manufacture  of  the  "  European  "  and  other  sewing  machines 
from  bis  patents.  This  was  the  beginning  of  the  Coventry 
Machinists'  Company,  the  pioneer  of  all  the  great  bicycle  and 
tficgwle  mrhe  whidi  af teiwaida  made  that  city  the  centre  of 
the  industry.  Former  acqoaintanoes  of  Stariey  at  Lewisham 
and  clscw  hero  migrated  to  Coventry  to  become  skilled  mechanics 
for  this  company.  In  1868  they  began  the  manufacture,  after 
a  Paris  model  and  at  t'.rst  for  Frctudi  use,  of  bicycles,  scver.d  of 
the  earliest  suggested  improvements  beint;  Starlcv's.  \  number 
of  firms  were  soon  devoting  ihcniM-lvcs  e\(lusi\ely  to  the 
manufacture  of  bicycles,  and  for  one  of  these  Statley — whose 
financial  successes  were  always  for  others — designed  the 
Coventry  tricycle.  As  it  was  huder  to  prapd  than  the  biorde 
lie  hmntcd  the  befauioe  flwr,  and  apidied  it  In  the  Salvo»  wUch 


is  the  tyjK-  of  the  present  tricycle  (^.r.).  Stariey  died  on  the 
17th  of  June  1 88 1,  and  a  public  monument  has  been  erected 
to  his  memory  in  Coventry.  His  nephew,  J.  K.  Stariey,  patented 
the  tangent  wh  el  m  1874. 

STARLING  (O.  Eng.  staer  steam,  and  sterlyng;  Lat.  sturtuu; 
Ft.  Hourncau),  a  well-known  bird  about  the  size  of  a  thrush; 
though  at  a  distance  it  appMn  to  he  Mack,  when  near  at  hand 
its  plunuise  is  seen  to  b*  hdi^  ifaot  witli  pufple,  gutniBd 
stcd-bhie,  most  of  the  feathers  when  beSAg  tpcnm  being  tipped 
with  buff.  These  markings  wear  off  In  the  eouw  of  Itewhitar, 
and  in  the  hrceiiing  season  the  bird  is  afanoat  IfNltkaBi  It  Is 
the  Sluriius  V'.d^<iTis  of  urnithologists. 

A  full  description  of  the  habits  of  the  starling'  is  unnecessar>- 
in  this  p!acc.  A  more  engaging  bird  scarcely  exists,  for  its 
familiarity  during  some  months  of  the  year  gives  opjxjrtunitici 
for  observing  its  ways  that  few  others  afford,  while  its  varied 
song,  its  sprightly  gestures,  its  glossy  plumage,  and,  above  all,  its 
character  aa  an  inaectidde--which  last  makes  it  the  friend  of  the 
agricultorist  and  the  gnaer— icoder  it  na  abnoit  miivenil 
favourite.  The  worst  that  can  be  said  of  it  is  that  ft  oceniaaaly 
pilfers  fruit,  and,  as  it  flocks  to  roost  in  autumn  and  winter 
among  reed-beds,  di>es  <  unsMcrable  damage  1>>  breaking  down 
the  stemn.'  The  congregations  of  starlings  are  indeed  ver>- 
marvellous,  and  no  less  than  the  aerial  evolutions  of  ihe  tlotks, 
chiefly  before  settling  for  the  night,  have  atiract«-d  attention 
from  early  times,  being  mentioned  by  Pliny  {Hist,  naluralis, 
X.  34)  in  the  ist  centur>-.  The  extraordinary  precision  with 
which  the  crowd,  often  numbering  seven!  hundreds,  not  to  say 
thouMinds,  of  birds,  wheels,  cfeaes,  opens  out,  risBs  and  deaocadik 
as  If  the  whole  body  were  a  sin^  living  thlBg— eH  these  ujim> 
merits  being  executed  without  a  note  or  cry  being  uttered  • 
must  he  seen  to  be  appreciated,  and  may  be  seen  repeatedly 
with  pleasure.  For  a  resident  the  starling  is  rather  a  late 
breeder.  The  nest  is  commonly  placed  in  the  hole  of  a  tree 
or  of  a  building,  and  its  prcp.ir.ition  is  the  work  of  some  littlr 
time.  The  eggs,  from  4  to  7  in  number,  are  of  a  very  pale  blue, 
often  tinged  with  green.  As  the  young  grow  they  become  very 
noisy,  and  their  parents,  in  their  assiduous  attendanoe,  haidl|y 
less  so,  thus  occasionally  making  themselves  disagreenUe  in  a 
quiet  neighbottrbood.  The  stading  has  a  wide  nagp  om 
Europe  and  Asia,  wofhing  latQa:  hat  examples  fran  KMhadr, 
Persia  and  Armenia  have  been  con^dered  worthy  of  spedfic 
distinction,  and  the  resident  starling  of  the  countries  bordering 
the  Mediterranean  is  generally  regarded  as  a  gOOd  Spffina,  and 
called  5.  unkoior  from  its  unspotted  plumage. 

Of  the  many  forms  allieni  to  the  genus  Sturnus.  some  of  which 
have  perhaps  been  needlessly  separated  therefrom,  those  known 
as  Crackles  (9.0.),  arc  separately  dealt  with,  and  here  we  shall 
only  notice  one  other.  Potior,  containing  a  beautiftil  species 
P.  rosfus,  the  Rose<oioured  Starling,  which  is  not  an  unfrequeot 
visitar  to  the  British  Islands.  It  is  a  bird  of  most  Incgnlar  and 
crrstic  habits— a  vast  hoide  suddenly  aitiving  at  some  place 
to  which  it  may  have  hitherto  been  a  stiaager,  and  at  once 
making  a  settlement  there,  leaving  it  wholly  deserted  as  soon 
as  the  young  are  reared.  This  happened  in  the  summer  of 
1S75  at  Villafranca.  in  the  province  of  \  erona,  the  ciLstle  of  which 
was  occupied  in  a  single  day  by  some  li.ooo  or  14,000  birds 
of  this  species,  .is  has  been  graphically  told  by  Sig.  dc  Betta 
(AUi  del  r.  ist.  venfto,  sth  scries,  vol.  ii.);*  but  similar  instances 
have  been  before  recorded — as  in  Bulgaria  in  1867,  near  Smyrna 
in  1856,  and  near  Odessa  in  1844,  to  mention  odlyaomeotwliick 
particulait  have  been  publiahed.* 

'  They  are  dwelt  on  at  sonw  length  hi  Yarrdl's  BMtk  Bbit, 
ed.  A,  vol.  ii.  pp.  J2<>-J4I. 

•  A  most  ridiculous  and  mrfonnded  charge  has  been,  however, 
mure  than  once  brought  against  it — that  of  destroying  the  eggs  ol 
skylarks.  There  is  little  re.il  evidence  of  ita  sucking  egjt»,  and 
much  of  nut  doing  so;  while,  to  render  the  allegation  stiU  noR 
,tlisurd.  it  has  been  brought  by  a  claiks  of  farmer*  who  generally 
complain  that  skylarks  themselves  arc  highly  injurious. 

*  A  partial  translation  of  this  paper  is  given  in  the  ZootciisI  for 
1878,  pp. 

'  It  it  remarkable  that  on  almort  all  of  these  eccsiiens  the  locato 
pstdied  upon  Ium  heen,  cMiar  at  dw  tune  or  soo*  after,  mvigM 
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ITMQIBBRG,  a  village  and  climatic  health  tenon  of  Germany, 
in  the  kingdom  of  Bavaria,  on  the  Starnberger  Sec,  id  tiy 
rail  S.  from  Munich.  Pop.  (1005).  3^57.  It  has  an  lv .i:ii;iiiial 
and  a  Roman  Cathuln:  church,  an  old  castle  (now  guvc; unicnt 
offices)  and  a  bathing  ettablithment.  The  Starntx-rger  Sec 
(or  WUnnaee)  toskkewith  •kagth  of  12  m.,  a  breadth  of  3  m., 
•ad  oovcdng  Jj  iq.  m.  lu  greatest  tk^th  is  about  400  ft. 
The  IiIm  h  gbdled  by  hills,  studded  with  attractive  villa 
iwidicnwi,  mmmanrttng  bonidf id  aad  cxtcaave  vieim  of  the 
Alpa.  Ob  tbe  Utoteniiwel,  aa  Mad  ia  the  Iske,  reniiins  of 
lacartriar  dwdUngs  have  been  discovered.  The  waters  abound 
ia  fiih.  In  the  summer  steamboats  ply,  touching  at  all  the 
villages  lying  on  the  shores. 

See  Ule.  Der  Wumuie  in  Oberbayern  (Leipxig,  1901). 

mR-MOSBO  HOU  (CtHdyltin  crufoto),  ■  North  American 
apedM,  the  linsle  rcpraeaUtive  of  hs  gkuM.  Ia  bunowiag 
baUts  ft  TCMrnbht  the  Emopwa  niele,  bat  b  dfaHnguxdwd  finm 
an  other  memben  of  tbe  fainily  Talpidce  by  the  presence  of  a 
ring  of  tentacles  round  the  nostrils,  probably  serving  as  organs 
of  touch. 

STARODUB,  a  town  of  Riis-'«ia.  inthe  government  of  ("hcriiipov, 
<)8  m.  N.K.  of  the  lily  of  Chernigov.  It  is  regularly  liuilt,  with 
broad  straiRhl  streets,  and  the  hous«'s  are  surrounde<l  by  large 
gardens.  I'oj).  1^,451;  Little  Russians  with  almut  5000  Jews. 
TanniiiR  and  the  manufacture  of  copper  wares  are  carrieil  on, 
and  ttare  is  ft  trade  in  corn  and  hemp  exported  to  Riga  and 
St  Fetcx»bw(.  As  early  as  the  nth  and  latb  centuries  Staiodub 
WMabomof  ooatflBtioB  betucea  diflercBt  RiusiaB  ptbices,  who 
aniradatad  its  atntegie  position.  The  Mongob  seem  to  have 
dcstrajred  it  in  tlie  niMIe  of  the  13th  century,  and  its  name  does 
not  reappear  until  the  following  centur>-.  During  the  13th  and 
i6th  centuries  the  Russians  and  Lithuanians  were  continually 
disputing  the  possession  of  its  fortress,  and  at  the  bcgiaaing  of 
the  17th  century  it  became  a  stronghold  of  Poland. 

STARVATION,  the  state  of  being  deprived  of  the  c>sriiilals 
of  nutrition,  particularly  of  food,  the  suffering  of  the  e.vtremities 
of  hunger  and  also  of  cold  (see  Hunger  asd  Thirst).  The  word 
is  aa  invented  hybrid,  attributed,  according  to  the  accepted 
atoiy,  to  Henry  Dundas,  ist  Viscount  Melville,  who  used  it  in  a 
pBiUaneataiy  debate  on  American  aiattcn  in  1775  and  gained 
thereliytbeiiieltaaiBOOf"  Starvation  Dnadaa ''^H.Walpole's 
LtKm,  cd.  Qaudai^an,  vBL  je;  and  Iftkt  mi  Querits 
no.  3>$).  The  En{^  word  "to  stanre  meant  originally 
"  to  die,"  as  in  O.  Eng.  strnrfan,  Du.  sterven,  Cier.  stahtn,  but 
wa.1  particul.trly  applied  to  death  from  hunger  or  cohl. 

STAS,  JEAN  SERVAIS  ( .^-iSqi),  Belgian  chemist,  was 
born  at  Louvain  on  the  ^ts\  of  August  He  studied  for 

a  medical  career  am!  took  his  doctor's  ilrj^Tce,  but  so<in  turr.cxl 
to  chemistry.  In  1835  after  much  trouble  he  gaine<I  admission 
to  J.  B.  A.  Dumas's  laboratory  in  Paris  in  order  to  continue  a 
nesearch  on  phloridzin  which  he  had  begun  in  an  attic  in  his 
father's  house,  and  he  was  associated  with  that  chemist  in  several 
wsearchcs,  inflttdiog  Us  ledctennination  of  the  atomic  weight 
of  oBilMn.  In  c&io  he  left  Paris  on  his  appofotment  to  tlie 
dair  of  duadsHy  «t  the  ficole  Royale  MHitaiic  fai  Brussels. 
There  he  ranged  for  more  than  a  quarter  of  a  centur>',  but 
before  he  had  servi<l  the  thirty  years  nei.essar\-  to  secure  a 
pension  he  was  obliged  to  resign  through  a  malady  vshich 
afTcclc-tl  his  speech.  He  was  then  apiX)inliHi  to  a  post  in  con- 
nexion with  the  Mint,  but  gave  it  uj)  in  1872,  and  spent  the  rest 
of  his  Ine  in  retirement  in  Brussels,  where  he  die<l  on  the  ijth 
of  December  1891.  Stas's  name  is  best  known  for  his  determina- 
tion of  the  atomic  weights  of  a  number  of  the  now  important 
dements.  His  worii  ia  tliis  field  wss  marked  by  extreme  osre, 
and  he  adopted  the  most  mhnite  preeauttoBS  to  avoid  emr,  with 
such  success  that  the  greatest  variation  between  his  numerous 

by  locusts,  which  the  birds  greedily  devour.  Another  fact  worthy 
of  attention  is  that  they  are  often  observed  to  affect  trees  or  shrubs 
l)caring  rose-coloured  flowers,  as  Nerium  oUattder  and  Robinia 
tiuMtt,  amoag  the  bioasoins  of  which  they  thenudvea  may  eattly 
escape  notloeb  for  theSr  plumage  is  mae-pink  and  lilaek  liiot  i^h 
bhia. 


individual  dcLctiiuuatious  for  each  element  was  repnsiM.tid 
by  from  0  005  to  o  01.  Though  he  it.iiicJ  with  a  predik-i  iion 
in  favour  of  l*rout's  hypothesis  he  was  later  led  by  the  results 
he  obtained  and  by  his  failure  to  find  any  evidence  of  dissociation 
in  the  elements  to  regard  it  as  a  pure  Ulusion  and  to  look  u[>on 
the  unity  of  matter  as  merely  an  attractive  speculation  unsup- 
ported by  proof.  Nevertheless,  a  few  years  before  his  dcotfa, 
k  propos  of  the  close  approximation  to  integers  presented  by  a 
nomlier  of  the  atomic  weighu  of  tlw  elements  when  hydrogen 
is  taken  as  unity,  he  lemailted, "  H  faut  cniie  qu'il  y  a  quelque 
chose  li-desaotts."  In  oonaeiion  with  the  poisoning  of  Count 
Hippolyte  de  Bocarm^  with  nicotine  in  1850  Stas  worked  out  a 
method  for  the  detection  of  the  vegetable  alkaloids,  which, 
modified  by  Iricdrich  Julius  Otto  (1809-1870),  professor  of 
chemistr>  at  Brunswick,  has  lieen  widely  used  by  toakoliccists 
as  the  Stas-f)tto  process. 

STASINUS,  of  Cyprus,  according  to  some  ancient  authorities 
the  author  of  the  Cypria  (in  1 1  books),  one  of  the  poems  belonging 
to  the  epic  cycle.  Others  ascribed  it  to  Hegcsias  (or  Hegesinns) 
of  Salamis  or  even  to  Homer  hunielf,  who  was  ssid  to  have 
written  it  on  tbe  occasioo  of  Ui  dani^ter^  aiantai*  to  Staamus. 
The  Cyfria,  pnsupposing  an  aoqpaintaitGe  with  the  events 
of  the  Homeric  poem,  confined  itaetf  to  what  preceded,  and 
thus  formed  a  kind  of  introduction  to  the  lluid.  It  contained 
an  account  of  the  judgment  of  Paris,  the  rape  of  Helen,  the 
abandonment  of  Philoctetes  on  the  i.sland  of  I^-mnos,  the 
landing  of  the  .Achaeans  on  the  coast  of  .\sia,  and  the  first 
engagement  before  Troy.  It  is  probable  that  the  list  of  ihc 
Trojans  and  their  allies  (Hiad,  ii.  816-S76),  which  formal  an 
appendix  to  the  catalogue  of  tbe  Greek  ships,  is  abridged  from 
that  in  the  Cypria,  which  was  known  to  contain  a  list  of  tbe 
Trojan  allies.  Proclus,  in  his  CkrestomaMa,  gave  an  outline 
of  the  poem  (preserved  in  Photius,  CMf.'33g). 

See  F.  G.  W'clcker.  Der  ebische  Cyclus  (1862);  D.  B.  .Monro, 
.appendix  to  his  edition  of  Oaysuy,  jdiL-^v.  (1901) ;  T.  W.  Allen, 

The  Epk:  Cyde^"  hi  Oudei  QwarttHy  aan.  190S,  sqq.);  Ud 
(vri.E. 

STASSFDRT,  a  town  of  Germany,  in  the  Prussian  province 
of  Saxony,  and  one  of  the  chief  seats  of  the  German  salt -pro- 
ducing industry,  situated  on  both  sides  of  the  Bode,  jo  m.  S.W. 
of  Magdeburg  by  the  railway  to  Ascherskben.  FOp.  (1905), 
i8,3i&  It  is  still  surrounded  in  part  liy  tbe  mins  of  its  ancient 
walls,  but,  with  tlie  exoepttoo  of  the  parish  church  of  St  John 
(15th  century),  there  are  no  buidings  worthy  of  special  notice. 
Although  aaJine  springs  sre  mentioned  here  as  early  as  the 
I3lh  century,  the  first  attempt  to  bore  for  salt  was  not  made 
until  i.S  jf).  while  the  systematic  ex()loitation  of  '.he  salt-l)cd8, 
to  which  the  town  is  indebted  for  its  [irosjjcrity,  dates  only  from 
\S-,fK  The  shafts  readied  deposits  of  salt  at  a  depth  of  8!;o  It., 
but  the  finer  ami  y.urer  layers  lie  more  than  iioo  ft.  below  the 
stirface.  Besides  the  rock-salt,  which  is  excavated  by  blasting, 
the  saline  flcj-osits  of  Stasafurt  yield  a  considerable  quantity 
of  deliquescent  salts  and  other  saline  products,  which  have 
encouraged  the  foundatioa  of  nnmerous  chemical  factories  in 
the  town  and  in  the  ncj^bouiing  village  of  LeopoMshaW,  trfjdt 
lies  in  .Anhalt  territory.  The  rock-salt  wnfcs  are  mainly  govern- 
ment property,  whfle  the  ciMorical  fKtaeles  are  in  private 
hands. 

See  Pndit.  Saitindiutm  wm  Stu^tal  tmd  VrngOtrnt  (StuaAirt 
■89i);and\Vcftphal.GMdKetod«lidm#flw  SOmrnktm  Simfmt 

(Berlin,  1901}. 

STATE.  As  cnncntlly  cnplcyed  in  that  department  of 
political  adcnce  wUch  eoncetns  itself,  not  with  the  rdatioas 
of  separate  political  entities,  but  with  the  political  iMMHat 
composition  of  society  as  a  whole,  the  word  slate 
expresses  the  abstract  idea  uf  government  in  general,  or  the 
governing  authority  as  opposed  to  the  governed,  and  is  thus 
used  by  Herbert  Spencer  in  all  his  discussions  of  government 
and  society.  Louis  XIV. 's  "  I'ttat,  c'cst  moi,"  Rousseau's 
theory  of  tbe  "contrat  sodal,"  Bsstiat's  "donne  a  I'^tat  le 
stria  n^cessaire  et  garde  Ic  reste  pour  toi,"  all  imply  this  opposi- 
tion. Hobbes  regards  tbe  state,  or,  as  he  calls  it,  the  common- 
weallh,  aa  "one  penon  for  wfaoae  acts  a  gnat  multitude  fay 
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mutual  covenants,  one  with  another,  have  made  themselves 
every  one  the  author,  to  the  end  he  may  >isc  the  means  and 
Strength  of  them  all  as  he  shall  think  cx|>edicnt  for  their  pcarc 
■nd  common  defence." 

The  term  is  also  used  to  distingoish  the  civil  from  tbc  codcsi- 
■atkd  •ndntlty  io  oouatriea  wImi*  they  an  «r  hftv*  been  in 
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A  lii!|e  aumlMr  of  definitlom  md  dassiiications,  according 
to  political  atroctnie,  IntemaUonal  status,  national  homogeneity, 
4k.,  have  been  attempted,  but  it  is  bqwad  the  scope  of  a  short 
article  to  do  UMfe  tban  mention  tbeae  difierent  senses  of  a  word 

so  variously  employed. 

In  international  law  the  term  has  a  more  precise  meaning, 
according  to  which  the  state  is  the  external  personah;>-  ur 
AttrlhutM  outward  agency  of  an  independent  community. 
Ia/a(«f^  In  its  fullest  form  its  attributes  are;  (<;)  possession 
of  s<jvereifin  power  to  pledge  the  community  in  its 
relations  with  other  similarly  sovereign  communilies, 
(i)  independence  of  all  external  control,  and  (c)  dontittioii  over 
•  detennioate  temtmy.  In  practice,  liowever,  there  are  slQI 
iacDOipilcto  lotma  of  states  irhich  join  in  the  fntemational  life 
of  states,  patnmoont  states  whose  idatioDS  to  subordinate 
puts  of  thdr  empitc  are  in  a  condition  of  uneertalnty,  and 
then  b,  at  any  rate,  one  body  rarrying  on  international  state 
intercourse  without  dominion  over  any  territory  at  all.  Thus. 
(Ireat  Bril.iin,  has  di[)l<imalir  relations,  purely  formal  th<ui^;h 
they  may  Ive.  with  several  of  the  sul)or<linate  states  forminj; 
the  (icrman  Empire.  Egypt,  while  k  j:ally  under  the  suzerainty 
of  the  I'orte,  is  practically  a  British  protectorate.  Great 
Britain  treats  Cyprus  as  a  dependency,  though  she  is  in  mere 
occupation  of  the  island  for  the  purpose  of  carr>'ing  out  certain 
reforms  for  the  protection  of  Christians.  Austria-Iiungary 
considered  lieiaeU  In  the  sane  position,  though  she  occupied 
Bosnia  and  Herseiovina  "withovt  aflscting  the  rights  of 
sovereignty  of  his  majesty  the  Sukan  on  thoee  provinces." 
Tiiough  Bulgaria,  hf  the  Treaty  of  Bctfin,  was  an  "  autonomous 
and  tributary  principality  under  the  suzerainty  of  his  imperial 
majesty  the  Sultan,"  Turlu;y  did  not  consider  her  suzerainty 
to  involve  her  in  the  warof  1885  hclween  her  vassal  and  Scrvia. 
The  Roman  Catholic  Church  has  permanent  diphimatic  relations 
as  an  independent  stale,  though  it  has  no  ind<'pendent  Irrrilory 
against  which  international  rights  can  be  enforced.  We  saw- 
in  the  Boer  War  the  army  of  an  annexed  commnnity  wandering 
from  plaoe  to  plicc  recognized  as  a  belligerent  with  whom  Great 
Britain  negotiated  as  an  independent  state. 

A  new  and  somewliat  shadowy  form  of  iwiwrainty  is  growing 
qp  in  the  "  paramoontcy  "  first  enuadated  (wHh  the  ooncunvnce 
of  Great  BritabO  by  the  President  of  the  United  Sutes  in  1813 
(see  Monroe  DacmNx),  asserted  with  a  certain  mcasare  of 
success  against  Great  Britain  in  iS.jO  fscc  Venezitel.^.  also 
Arbitration),  and  proclaimed  lormaliy  by  the  United  States 
at  the  Hague  fjeace  conference  in  i8qg  as  a  condiiioii  of  her 
signature  of  the  Peace  Convention.  While  the  Spanish  republics 
of  Central  and  South  .■\merica  are  recognijied  in  international 
law  as  sovereign  states,  they  can  utily  be  said  to  fulfil  the  condi- 
tions of  absolute  independence  subject  to  the  llmitatbns  which 
the  Monroe  Doctrine  has  placed  upon  their  treaty-making 
powen  with  Europe.^ 

*  Great  Britain,  in  acceding  to  the  arbitration  imnosed  by  Presi- 
dent Cleveland,  has,  in  the  opinion  of  a  number  ol  Amcriciin  and 
Continental  publiciMs.  rcroRnin-J  the  Monroe  Dot-trine.  Sec 
Chrftien,  Pnneipts;  Do  IkanniarchaiB,  La  Dorlrine  de  Monroe; 
De  Buiitamcntc,  diruil  tic  Piitntma  et  U  droit  inler national; 
De  Prcsscn*e,  "  l-a  Doi  iiitie  <le  Mnnroc  ct  le  cniillii  ;uij;lo- 
am^ricaln,"  Rrcuc  des  deux  mmulcs  <ltio6);  also  the  writings  of 
Ridgway .  W.  L.  ScrugieL  Sibley  and  C>.  F.  TudKr,  ipi  the  Ammn  de 
turispTudencia  (ColomDM),  June  1897  and  utRnnng  nnniien.  M 
Pradier-Fa<Kr<^,  Professor  of  International  Lawat  Lyons Umversity, 
and  formerly  profes.ior  of  the  L^niversity  of  Luna,  obeervw  that 
"  En  declarant  que  la  grande  r<'i>M)>li<]ue  amifladne  ron'id^-rer.iit 
Cora  me  dangereuse  pour  aa  tranquilliie  et  .si  stonitd  tot^it  ti  lu.irivc 
de  la  part  des  puissances  curo|)^ennes  d'lteadrc  leur  B)stemc 
po1itu|ue  4  une  partit  queitonqut  du  continent  amdrieain,  il  (Ic 
prfsiiknt)  s'cst  m(l6  indirectement  des  affaires  int^ricurcs  des 
v^wfaUiiaesdu  Nonweau  Monde,  autica  que  ksEtata  Uak;  it  a  fait 


"  In  constitutional  law,  the  state,"  says  a  leading  English 
authority,  "  is  the  power  by  which  rights  are  cr^rtod 
maintained,  by  which  the  acts  and  forlx'aranics  g^^j 
necessary  for  their  maintenance  are  habitually  ^aiCoa' 
enforced  "  (Anson,  LaiV!  and  Custom  vj  the  Constitu-  ttMatat 
lion,  pt.  i.  p.  2).  In  France,  where  the  slate  embraces  £^ 
a  hierarchy  of  lx>dies  and  authorities  culminating  in 
the  president  of  the  republic,  iriiaae  acts  are  the  final  form  of  ft 
series  of  incomplete  acts  of  tlie  members  of  the  hieiaidgr,  ft 
comes  nearer  to  the  Umeetical  meaning  of  the  word.  In  Gnftt 
Britain  the  sovereign  power  of  the  state  is  diffused  among  a 
number  of  authorities  which  have  rights  against  each  other  and 
stand  in  independent  relation  towards  the  individual  citizens. 
.\ctions  can  be  brought  by  private  citizens  in  the  ordinary  lav*- 
courts  against  individual  authorities,  and  there  is  no  system  of 
hierarchical  responsibility  which  prevents  a  state  official  from 
being  personally  accountable  for  his  administrative  conduct. 
In  A.  V.  Dicey 's  admirable  Introduction  to  the  Htudy  oj  the  Law 
af  tke  Constitution,  this  distinction  between  the  French,  or,  as 
we  should  rattier  call  it,  continental  system  of  entire  SMbordi- 
nation  of  the  otpas  to  the  state  aa  a  wimlot  andthnksnki^cal 
British  ^ten  is  dwdt  upon.  "  Few  tUngs,"  he  obseivcak 
"are  more  instructive  tliui  the  esaminatioii  of  the  action* 
which  have  been  brought  in  Great  Britain  against  officers  for 
retaining  ships  about  to  prot:ced  to  sea.  Under  the  Merchant 
Sliip|)iiig  .-Xct  iS;(>  the  board  are  o|>en  to  detain  an)  5})ip 
«liich,  from  its  unsafe  and  unseawiiri h v  tondition,  is  a  scriuus 
ilan^er  to  human  life  '"  "  Most  persor.s  would  suppose  that  the 
ottkials  of  the  board  of  trade,  so  lung  as  ihcy^ — bona  fide  and 
without  malice  or  corrupt  motive — endeavour  to  carry  out  the 
provisions  of  the  statute,  would  be  safe  from  action  at  the  haada 
of  a  shipowner.  Thk,  however,  is  not  so.  The  haard  and  it* 
officeis  have  mora  than  onoe  bean  sued  with  sococsa,  Thay 
have  never  been  sconsed  of  other  maiiea  ogaagllfHiiie,bwtth> 
mere  fact  that  the  board  acta  in  an  adaUatratlv*  capacity 
is  not  a  pntsctibn  to  the  hoard;  nor  is  msn  obedience  to  t]M 
ordsis  of  the  hoard  aa  answer  to  aa  action  against  it*  srmats  " 
(p-  3*4). 

In  F.ngland.  we  m.iy  say  the  notion  of  state,  from  the  coiistitLi- 
tional  [K)int  of  view,  i.-.  still  inchuate,  bu!  the  play  of  international 
intcrcourric  54ems  to  be  gradually  leadinR  to  a  clearer  conception 
of  the  fact  that  an  increasing  national  responsibility  requires 
a  corresponding  increase  in  the  power  of  co-ordinate  stats 
control.  An  instance  of  its  absence  Is  shown  by  the  loose  my 
in  which  the  British  Crown  has  granted  governing  powcis  to 
chartered  companies  (see  Run).  This  nncertainty  applic*  aa 
much  Io  the  United  Sutes  as  to  Great  Britain.  In  the  Louisiana 
lyneUag  liots,  of  which  some  ItaHao  cit  i.'e!is  '.vere  the  victims, 
it  was  contended  that  the  United  States  Kovemmenl  was  not 
responsible,  and  that  the  responsibility  fell  upon  the  government 
of  Louisiana  alone.  This  contention  could  not  Ik-  pressed,  and 
compensation  was  of  course  paid  to  Italy.  Similar  tlilliculi  ics 
arose  in  connexion  with  the  Japanese  school  question  in  Cali- 
fornia. The  subject  is  well  known  to  nave  raised  apprehension 
as  to  the  adequacy  of  the  United  Sulea  system  to  meet  its 
centralized  state  responsibilities. 

AnoUier,  and,  in  some  respects,  more  dangerous  feature  of 
an  inchoate  conception  of  state  responsibility  is  the  growing 
apart,  so  to  spcah,  of  certain  British  dependencies.  The  British 
state,  for  intomatiooal  pmpoaes,  is  die  Biitidi  Empire,  for 
domestic  purposes  it  is  the  United  ^t^gf*^  Any  iimb  of 
the  former's  huge  body  can  have  interests  different  from  those  of 
the  United  Kingdom,  an  I  ilvc  its  responsibility.  A  siprit" 
cant  step  towards  conceiuration  of  liability  and  controi  \vas 
taken  by  she  .Vustralian  colonies  in  the  federation  brought  about 
by  the  Commonwealth  Act  of  ipoo.  Under  this  act,  by  the  way, 
an  clement  of  confusion  has  been  crcalcvl  by  the  application  of 
the  term  "  state  "  to  the  federating  colonics.  Section  6  of  the  act 
provides  "  the  states  "  shall  mean  such  of  the  coiooies  of  New 

de  rSntcrvcntSon  par  antlrlpalion  et  au  profit  de  I'Uninn:  car, 
c'est  d'inicrvenir  que  d'intcrdire  aux  autres  souvernementa 
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Soulh  Wales,  New  Zealand,  Queensland,  Tasmania,  Victoria, 
West  Australia  and  South  Australia  as  for  the  time  being 
an  puU  oi  the  Commonwealth,  and  such  colonies  or  territories 
as  may  be  admitted  into  or  established  by  tka  Commonwealth 
aa  ilatat;  and  cidi  U  mch  pacta  of  the  ConnanwaaitJi  ahali  be 
caDed^aatalA.'*  ''Oi^ImI  itatn'' ahaU  maaa  "audi  alataa 
as  are  ports  of  tbc  Commonwealth  at  its  catabKahment."  Fol- 
lowing out  this  distinction  between  the  Commonwealth  and 
the  states,  artirUs  lob  to  124  of  the  Commonwealth  con!;titution 
deal  with  the  respective  positions  of  the  Commonwealth,  the 
original  states,  and  the  new  states.  Article  log  in  particular 
provides  that  "  when  a  law  of  a  state  is  inconsistent  with  the 
law  of  the  Commonwealth,  the  latter  shall  prevail,  and  the 
ionner  ahaU,  to  the  estent  of  the  iacoMiitcncy,  be  invalid,"  thus 
pnAic  the  mqr  for  tha  oltiante  niMplidatinin  «f  the  federal 


Mod  baa  been  wiitten  on  tbe  ** adaHe"  of  the  atate,  at, 

as  we  prefer,  in  Angb-Saaon  hmda,  to  call  it,  **  pditical  adeoce." 
In  Gomany  the  subject  is  dealt  with  as  an  independent  braiKh 

of  university  education.  Sevfnil  of  lit-r  '.ir-.i-irreities 
have  a  slaalswissenschajUuhc  tacuital,  UTAnUn^  a 
special  degree  in  the  sul)jctt.  In  cunacquencc  of 
the  great  attention  paid  to  the  subject  in  Germany,  her  state 
polity  has  been  la[gely  the  work  of  her  political  writers.  The 
result  has  not  imnaturally  tended  to  a  system  bearing  some 
resemblance  to  that  of  the  American  Union,  with  this  very 
faapoetant  difleRooe^  however,  that  whenaa  in  the  Uaited 
SIMM  the  fadeid  poller  ia  derived  faoB  the  deMcntie  fBteea 
of  the  hidividaal  sUtca,  in  Gcnianr  ft  ii  derived  tarn  their 
aristocratic  and  abeolutist  feroea.  Gemmn  pc^tkal  thhikers, 
in  fact,  have  workeiJ  out  Staatsrtcki  as  a  comparative  study, 
III  wlikh  arKunieiUb  in  favour  of  absolute  Kovernnient  have 
received  as  much  careful  consideration  as  tliose  in  favour  of 
democratic  institutions,  and  the  German  state  has  clcvelojx:tl 
upon  lines  based  on  tbe  best  theoretical  arguments  of  these 
tlunken.  There  is,  therefore,  no  anomaly  in  its  practically 
abaofaltitt  flovenunent  working  out  the  most  democratic  reforms 
aa  y«t  pot  iato  Irgjahtive  focagu  It  ioilo«a»  however,  that 
~  taaeetBtdaMefatheiwiMhiaiiliniealtiieatate 
ich  BiitUi  and  Aaaeikaa  political  thinkers 
have  to  deaL  Ani^o-Saaon  inatitiitloaa  aie  foDownig  their 
independent  development,  and  if  the  influence  of  forc'cn  in.Mitu- 
tioni  is  fell  at  all,  it  is  probably  that  of  the  clear  ioRn  al  detail 
and  cohesion  of  French  institutions. 

AuTUORlllKS. — Kchm, UfschKhUdnSt<MUsrfchlrufissrmchaH{,lSii)(>), 
AU§nHtimSloat$lekre  (iHgv);  R.  vnn  Mohl,  Geschuku  unJ  IMteratur 
iff  StaaUwitsenteka/kn  (1855-185^)-,  Hildebrand.  GeschiehU 
tmd  ^fslem  ier  RtekU-  mmt  SkuUsttkihsophie  (1866);  Gierke.  Das 
dnOsckt  CtnauuehafitHdU  (iMi)  ,  1.  F.  Stahl.  Die  StaalMtre 
tmd  die  Principieu  ties  Slaatsretkts  (1870);  Bluntachli,  CtschickU 
its  aUtemeinen  SltuUirrckli  und  der  Folilik  (i86t):  Lehre 
wm  modemen  SlaaU  ^1884-1885),  i.,  U.;  Potilik  (1S76):  Seydcl. 
GnmdMxIte  der  tUgummu  StoauUhr*  (1873):  Linn,  Bmpiruth* 
VnlemiekHngm  wr  uttgimeMtn  SUnoMMr*  (1890);  Bomhak, 
AUgfmeine  SUuHslehre  (1896):  Jcllinek.  Reckl  des  modemen  SlaaUs 

51900);  R.  Schmidt,  AUtemeine  SUiatsUkre  (i9<)i);  von  Treitschke, 
'Mik  (iftJjX);  Lal.and,  Sl.uttsrr(hl  (Ui  dfutuhen  Rri<kr<_  2  Bdc, 
('**Q5);  Haenel.  Deulsches  Stnahreckt  (1892)'  Jatin,  Utitmr/-  df  l.i 
uirnce  poUtiqut  (|K}>7J;  Boutmy,  £iMdes  de  drmt  cimsltlulionnri 
(iKt><)l;  l  uiniKrtbecra,  La  Conception  jurxdique  de  /V(.i/  (iHgt);  , 
IL^incin,  £iimenU  de  droil  consliiutionnel  jmncais  el  ilranter  Ci8<^>); 
Hauriou,  Pricis  de  droit  administraiif  et  at  droit  fMic  tfnitai 
(iQoo);  Le  Fur,  Stat  fUtral  H  eonffdlnilion  ffUMt  (1896):  Henry 
Michel,  Vldlt  de  I'Hat  <i896):  Mirhaud,  "  De  la  RMMmsabilit«de 
4  raison  des  fautca  de  ees  agcnta,"  Revue  du  mnit  public  et 
de  la  science  politique  (1^5):  Pillet,  Recherckes  stir  Us  droils  fimda- 
mentaux  des  iiats  Jum  I'unirf  lUs  rapports  internalionaiuc  (1899); 
Fabrcffuette*.  SociiU,  Hal.  patrie  (1898):  Dallos,  Rtptrtoire  du 
drmt  frmstit,  t.  ai,  p.  37;  Ainas.  Seitmt  *f  PMies  (1883):  Green, 
Lutmrrs  on  Ac  Princifiks  «/  PcUHeal  OWtfoliM  (1895):  Polkxrk. 
Introduction  to  Uu  History  of  Ike  Science  of  PolUict  (itoo;  3rd  ed.. 
loon)  ;  Anwn,  Lau!  and  Custom  of  tke  Constitution  (310  cd.,  pt.  i.. 
ISg-) :  H<i!l;>nd.  Juri^pruArncr  (loth  cd..  lO"*);  Dirpy,  Inttahi.- ti:'n 
to  the  tlwi\  I'f  the  /,.;«■  oi  C'^muiulion  (sth  e«).,  1897);  IlK-rt. 
laOve  Melkods  and  Forms  (1901);  Kovalevsky,  Russian  PoiUital 
InilUulioHs  (Chicago,  1903).  (T.  Ba.) 

tTATB,  flRBAT  OFFICIBS  OF,  a  derignatlba  populariy 
applied  t»  all  the  piindpal  miaiataB  o<  the  fiiitUi  Cmwn,  bat 
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strictly  applicable  only  to  the  lord  high  steward,  the  k>rd  hi^ 
chancellor,  the  lord  high  treasurer,  the  lord-president  of  the 
(privy)  council,  the  lord  (keeper  of  the)  privy  seal,  the  lord  great 
chamberlain,  tbc  lord  high  constable,  the  earl  marshal,  and  the 
laid  iugh  admiraL  Of  these,  three— the  lord  chaaceUor,  the 
«l  the  connca,  and  the  hnd  privy  aaal— the  ftnt 
»  ehnia,  end  the  third  abnoat  alwaya,  cabinet 
rainialera.  The  ofBeea  of  two  more — those  of  tbe  lord  treasurer 
and  the  high  admiral — are  now  executed  by  commi.'csion,  ihc 
chiel  of  the  lords  commissioners,  known  severally  as  the  first 
lord  of  the  treasury  and  the  hrst  lord  of  the  admiralty,  being 
likewise  members  of  the  cabinet,  while  the  first  lord  of  the 
treasury  Ls  usually  at  the  head  of  the  government.  But,  although 
it  has  become  the  rule  for  tbe  treasury  and  the  admiralty  to  be 
put  in  ccKnaiiMioo,  tboie  b  nothing  except  usage  oi  ~ 
ahoctar  dmatiaD  to  prevent  the  Cnnm  from  auha^ mi 
appolwl  oaatit  to  eitliiiT  of  thew^  end  the  fiiDctiaBe  wfadh  1 
appertained  to  Oe  ked  tRaauicr  and  the  hi|!h  adnfaal  are  stfll 
regularly  performed  in  the  established  course  of  the  national 
administration.  The  four  offices  of  the  high  stewartl,  the  ureat 
chamberlain,  tlie  high  constable,  and  the  earl  marshal  stand  cm 
a  ditlerent  fooling,  and  can  be  regarded  at  the  present  day  as 
little  else  liian  survivals  from  an  earlier  c^undition  of  society. 
They  have  practically  ceased  to  have  any  relation  to  the  ordinary 
routine  of  buaiBtaa  Ul  the  country  or  of  ceremonial  in  the  | 
and  the  dutks  aooeclated  with  them  have  either  [ 
hito  abqranoe  or  ase  notricted  within  eatienelDr  i 


All  of  them ' 

together,  they  or  thefr  oounterpaita  and  eqnivalenta  continue 

to  be  held  by  ripht  of  inheritance  in  one  or  nther  of  them  even 
now.  These  and  the  more  important  foiciKu  K'eat  olhccs 
of  state  are  all  dealt  with  under  their  proi>er  headin>;s,  and  other 
information  will  be  found  in  the  articles  C  abi.vf.t,  Ministkv. 
Privy  Counctl,  Treasuey,  and  Hoi  sihold,  Koy.^l. 

On  the  subject  of  the  great  ofhces  of  state  ecneiaUy,  aee  Stubbs, 
ConstittUional  History,  ch.  xi. ;  Freeman,  Normom  Couquest,  ch. 
xxiv.;  Gncist,  Constittition  of  Engfaud,  ch.  rvi„  sxv.  and  liv.;alao 
Gibbon,  itoiMw  and  A0,  cb.  Uii.,  and  Biyoe,  July  Jtswiee  Emfm, 
cha  aiv,. 

fTAin  WLUn,  aa  Jriaad  oaaathntkc  the  borau^  of 
Ricfamoiid.NewYerfcCfty,  and  Kldmiond  county,  tbe  soutliein- 

most  of  the  counties  of  the  state  of  New  York.  It  is  separated 
from  Long  Island  on  F,.  by  the  Narrows  which  connect  Upper 
and  Lower  New  "S  ork  Bay;  from  New  Jersey  on  the  N.  by  the 
narrow  channel  of  Kill  van  Kull  which  connects  New  York  Bay 
with  Newark  Bay;  and  from  New  Jersey  on  the  W.  by  the 
narrow  channel  of  Staten  Island  Sound  or  Arthur  Kill;  and  on 
its  S.£.  coast  are  Lower  New  York,  Raritan  and  I'rince's  Bays, 
Gnat  Kills,  and  the  Atlantic  Ocean.  Pop.  (1890),  51,603; 
(apoo),  «7,oii;  (190s),  tMs:  (1910),  85,969.  SUtan  Idaad b 
cemectedhyionywiththa  borough  of  Uaabattan,  sn.  dittaat, 
and  with  Foth  Andioy,  New  Jersey.  Tbe  Staten  Uand  Kapid 
Transit  railway  extends  along  the  north  shore  and  the  south-east 
side,  and  there  are  several  electric  lines  and  pleasant  drives. 
Die  ishind  is  triangular  in  .sha|M.-.  is  i  m.  long  from  north-east  to 
south-west,  has  a  maximum  w  idth  of  nearly  8  m.  at  its  north  end, 
and  li:is  an  area  of  alxjut  70  «[  m  The  north-e.ist  quarter  Ls 
broken  by  two  ranges  of  hilb  having  a  precipitous  east  slope 
and  rising  to  a  maximum  height  of  about  400  ft.,  i  m.  inland 
from  the  Narrows;  but  on  tbe  west  and  south  the  hills  fall  gently 
to  tbe  Coastal  Fbun,  which,  occupying  the  greater  part  of  the 
iafamd,  ia  bcoken  only  by  hw  mnfaiwal  ridfea  and  trrmhiatet 
in  aah  manhea  aloos  vmh  of  tlie  wcat  coaat.  Tfaeie  ate  maiiy 
species  of  forest  trees  and  more  than  1300  species  of  flowering 
plants  and  ferns.  The  climate  is  subject  to  sudden  changes, 
but  the  temperature  rarely  rises  above  go"  F.  or  falls  below  zero. 
The  island  is  chietly  a  residentLal  district,  and  in  the  picturescjue 
lull  sittion  are  many  fine  residences.  Forts  Wadsworth  and 
Tompkins  commanding  the  passage  of  the  Narrows  constitute 
one  of  the  strongest  defences  of  New  York  Harbor.  The 
principal  viUagca  are  New  Siighton,  West  New  Brighton,  Fott 
Ridunand,  Stapkton,  and  TompkinsviDe  oo  the  north  coaat. 
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and  TottenriUe  (or  B«fiUey  Manor)  oo  the  aoatli-weat  coait. 

Richmond,  the  county-aeat  since  1737,  is  a  tnuU  village  near 
the  centre  of  the  island.  South  Beach,  below  the  Namnra,  is  a 

popular  seaside  resort.  .\i  W  est  New  BriRhton  is  a  large  dyeing 
cstahli.shtnent,  there  arc  also  s,hip-buildiup  yanis.  oyster  fisheries, 
and  truck  farm.s,  and  anions  the  n\,iuirn  Uircs  arc  linoleum, 
paper,  white  lead,  hnscctl  oil,  brick,  and  I'lrt  <  l  iy  produrts. 

When  discovered  by  Europeans  Staten  Kl  uiti  \va>  orrupicd 
by  the  .Aquohonga  Indians,  a  branch  of  the  Raritans,  and 
teveral  Indian  buryinK-grounds,  places  where  wampum  was 
tnwndactttitd,  and  many  Indian  rdks,  including  a  stone  head 
irith  InimaB  ieatnna,  have  bam  fnind  here.  In  1630  the 
Oiitdi  West  India  Company  gzaoted  the  iabad  to  Michael 
Pamr  a  a  part  of  liu  patraouMp  of  Pnvwita,  tad  it  iiiB  booght 
at  this  time  from  the  Indians  for  "  some  duffeb,  kettka,  axes, 
hoes,  wampum,  drilling  awU,  Jew's  harps,  and  tKven  otiier 
>niull  wares  ";  but  l>rfi>re  I'auw  had  e.-lal>lished  a  settlement 
u}H>ii  it  he  so]<l  hi.s  title  back  to  the  Lonipany.  .■V  portion  of 
ir  w;ts  regmntc*!  lo  Da\  id  rieterseii  lie  \  ries  in  16.56  and  in 
164J  the  remainder  was  erctteii  into  a  patroonship  and  granted 
to  Comclis  Mclyn.  In  1641  de  \  ries  c^tnblishetl  a  sclllemeat 
at  Oudc  Dorp  (Old  I'own),  near  Arrorhar  I'ark,  near  South 
Beach.  It  was  destroyed  by  the  Indians  in  the  same  year,  was 
inunediately  lebuik,  was  again  destroyed  in  1642  and  was  again 
labnllt,  bat  ma  ibaBdoiied  after  its  destruction  for  the  third 
time  in  i6s5.  A  coonpaiqr  «f  Waldenaea  founded  a  second 
aetlieiiMBt  in  1658,  at  Stony  Block,  about  a  m.  vHt  of  the  rnlu 
of  Odde  Doip;  this  was  the  piiiic^  vilhge  for  umay  ycass 
and  hem  16S3.  when  the  island  waa  erected  into  a  county,  tmtil 
1727  it  was  the  count)-seat.  Melyn  surrendered  hi.<!  rights 
as  a  patroon  in  i66i  and  during  the  remainder  of  the  Dutch 
regime  many  small  grants  of  land  were  made  10  French,  Dutch, 
and  Knglish  selllcts.  In  1664  the  duke  of  \  ork  became  pro- 
prietor of  ihc  newly  erected  province  of  New  York  and  by  liis 
grant  in  the  same  year  to  Berkeley  and  Carteret  of  all  that 
poitlba  which  lay  west  of  the  Hudson  river,  Staten  Island  i 
became  properly  a  part  of  New  Jerjiey,  but  in  1068  the  duke  j 
dfddod  that  all  islailds  within  New  York  Bay  which  could  be 
dicumnavigated  in  twenty-four  houia  should  be  adjudged  to 
NevYoik.  (^4>tainaiiiM|>h«liak|ipinadethBtc|pwitfain 
the  time  limit  and  was  rewatded  with  •  gmnt  of  It6j  MM  at 
the  south  end  of  the  island.  Re  erected  this  into  the  Manor  of 
Bentley  and  the  manor  house,  built  al»ut  this  time,  still  stands  | 
in  the  village  of  ToltcnviUe.  It  was  in  this  hou.sc  that  Lord 
Howe  on  the  nth  of  September  1776  held  a  peace  conference 
wnth  Benjamin  Franklin,  John  .\dams,  and  Kdward  Rullcdgc 
rcpri'sentinj!  the  Continental  Congress.  The  British  army  under 
Sir  William  Howe  landed  at  the  Narrows  on  the  .3rd  of  July  1777 
and  until  the  close  of  the  war  Suten  Island  was  held  by  the 
British  and  Loyalists.  From  it  the  British  made  frequent 
pnedatoiy  laida  into  N'cw  Jersey  and  the  Americans  made 
aamnd  setaBatoiy  nidB  into  the  island.  Under  tlae  direction 
of  Genenl  Hi«h  Mwoar  aome  Amvican  tiao|iB  ivdwd  Rich- 
mond  on  the  Booming  of  the  i6th  of  Octobai  1776,  and  in  an 
engagement  which  immediately  followed  tliey  were  vfctorious; 
but.  as  they  were  n  : real in^;  with  their  prisoners.  British  rein- 
forcements arrive<l  an  1  m  a  second  engagement  at  Fresh  Kill 
(now  r.rccn  Ridge!  tlicy  were  routed  with  considerable  loss. 
\  second  raid  was  made  against  Richmond  early  in  August  1777; 
and  on  the  and  of  the  sanie  month  American  trooj)s  under 
General  John  Sullivan  fought  the  British  at  several  places, 
inflicted  a  loss  of  about  soo  killed,  wounded  and  prisoners  and 
destroyed  considerable  quantities  of  stores.  In  the  War  of 
iSia  Port  Richmond  was  built  at  the  Nanowsaad  Fort  Tompkins 
in  the  tear  of  it.  The  FedenI  govenmient  boug^  the  site  in 
xt47  aod  after  dertvoying  the  old  forts  bcfaa  the  erection  of  the 
present  worka.  In  1898  Suten  Islaad  became  the  borangh  of 
Richmood  in  Greater  New  York. 

See  I.  K.  Monis,  Memorial  Ilniory  of  SlaUn  Island  (2  vols.. 
New  York.  iSqS-IOOO):  R.  M.  Baylcs.  Utslory  tl  RickmMd  Cona/y 
(New  York.  1887);  and  J.  J.  Oule,  Awmd$  ^Smm  Itb»i  (New 
York.  1877)- 


ffATI  Uftmi»  a  tenn  used  gMMnHy  fas  poiitiGal  acieM 
to  denato  thoM  cV*«BmeBtal  righu  which  belong  to  the  indi- 
vidual states  of  a  federal  onion,  there  being  a  ccruin  sphere  of 

authority  in  which  these  individual  states  may  art  without 
iiUerfereiice  from  the  central  government.  Thus  in  the  United 
States  there  were  certain  rights  rescrve<i  to  themselves  by  the 
states  when  forming  the  union  under  the  constitution  of  1787. 
These  rights  the  central  government  is  fay  fondamental  law  Ixjund 
to  respect,  and  they  can  be  reduced  only  by  amendment  to  the 
constitution.  For  a  thouiand  years  the  various  German  states 
were  so  jealous  of  any  ctntailment  of  their  individual  rights 
as  to  prevent  the  formation  of  an  efficient  federal  gowemmeat; 
in  Austiiai-Httngaiy  the  larger  states  stiU  jealoosiy  guard  their 
Ubcttlea.  In  federal  unions,  aoch  as  Mexico  and  Braal  when 
a  central  authority  existed  first  and  created  the  states,  the 
belief  in  state  rights  is  much  weaker  than  it  is  in  unions  composed 
of  originally  i  ;  !  ;  i  ndent  stales  I  he  rights  of  a  state  are 
s,iid  to  be  dill K  lit" i  '.s.'ieii,  as  in  Mexico,  Brazil  and  Colombia, 
the  coitstitulioii  is  created  by  a  central  national  authority 
which  also  makis  the  states;  state  rights  arc  residuary  when 
independent  states  unite  to  delegate  by  a  constitution  certain 
powers  to  a  central  government,  as  in  the  case  of  the  German 
ICmpire,  Anitiia-Hungaiy,  the  United  States,  Switaerland, 
and  tmtfl  1905,  Sweden-Norway.  History , shows  that  states 
fonnfaig'tiBlons  of  the  second  cK-iss  arc  certain  in  after  time  to 
deny  or  assert  that  tlie  sovereignty  of  the  sute  la  one  of  the 
rights  reserved,  according  as  the  state  beiongs  to  a  straoger  or 
weakor  aectfan  or  faction;  state  sovereignty  befaig  the  deifence 
of  the  weaker  state  or  faction,  and  being  denied  by  the  stronger 

group  of  states  which  controls  the  gDvcrnmrnt  and  whiih 
asserts  that  a  new  sovereign  stale  was  creulcd  by  a  union  ot  the 
'orniLT  indepundei'.t  ones.  Ibis  di.spuie  is  usually  ended  hv 
livil  war  and  the  destruction  of  stale  sovereignly.  The  evolu- 
tion of  state  rights  as  shown  in  the  history  of  the  United  States 
is  t>piral.  Thirteen  independent  states  formed  a  union  in 
•7S-  uii  ier  a  constitution  reserving  certain  rights  to  the  Stataa 
I  he  sphere  of  the  state  authority  embraced  most  of  the  poweii 
of  government,  except,  for  instance,  those  tdatiiig  to  fereivi 
adaiis,  anqr  Mid  navy,  intcr-atata  couuiKice,  cofaiiitie  and  the 
tariff;  the  pown  of  die  eentnl  flgwemuant  were  apecilied  ki 
the  fttndswental  km.  Most  of  the  states  claimed  at  one  ttes 
or  another  that  sovereignty  was  one  of  the  reserved  rights  of 
the  states  and  on  this  lhL>or\'  'he  Southern  states  acted  in  the 
secession  in  i,S6i.  The  war  thai  resulted  destroyed  all  claims 
of  stale  sovereignty.  The  other  riplils  of  the  slater  consivicJ 
of  those  not  delegated  to  the  central  poveriuricnt  ur  furhiilikn 
to  the  states  by  the  constitution.  In  ras<.'  of  duubt  the  (Jtesun'.p- 
lion  was  in  favour  of  the  state,  .'^incc  the  l>eguuung,  however, 
the  centra]  government  has  gained  strength  at  the  expeise 
of  the  states,  seldom  by  direct  usurpation  (except  during  the 
Civil  War  and  Reconstruction,  1861-76),  but  indireQly  through 
use  and  custom,  as  the  oonntiy  and  developed  nsw 
conditions  of  government  arose.  The  field  of  state  rights 
had  not  incnssed,  whik  centnliiatiaQ  has'dow|y  bnt  atmbr 
taken  place.  This  centtaBaation  is  Aown  not  only  by  the 
increased  power  and  activity  of  the  Federal  government  ai. 
compared  with  the  state  governments,  but  in  the  change  in 
pc^ular  opinion  indicated  by  the  use  of  the  terms  A ij I u^r. 'J, 
L' );;■'>«,  Sc.,  whore  formerly  Confedcr.Ui .  laiitai,  &c.,  were  us<il. 
and  in  the  use  of  singidar  verbs  after  the  words  Congress  and  llif 
L' r.iitd  Malts,  where  formerly  Ihcy  were  followed  by  plural 
verbs. 

The  central  authority  in  the  United  States,  formerly  almost 
unheard  of  by  the  average  citizen,  now  touches  him  in  many 
of  the  activities  of  life  and  sometimes  intrudes  even  into  tks 
domain  of  local  self-government.  The  histofy  of  the  decqr 
of  state  rights  makes  it  seem  doubtful  if  the  federal  tons  of 
government  is  a  permanent  one,  or  is  only  <^  transient  fona 
between  independent  state  govcrnmrnts  OT  loose  CSntedaSChS 
and  a  centralized  national  government. 

Sw  J.  W.  BiUi.;.:'^^  PolitiftU  .Sl-iVn.v  r.rvi  C.^mparrJr.r  CansUluSismal 
Lam  (New  York.  1895);  Woodrow  Wilsun,  rA«  .SUU*  (new  «d.. 
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New  York.  1903):  A.  H.  Stephens.  CmuUlutioHcl  View  ^  tht  War 
Bttmm  tht  SMa  (PliiUdeliilua.  iSt/A-iSjo);  and  A.  L.  Lowell, 
CtKmrneHts  and  Portia  in  CmUlntntal  Europe  (Botton,  1S96). 

8TATBS-GENBRAU  the  English  translation  of  (i)  the 
Aatt  Chttrom  of  Fmwc  before  the  Revolution,  (a)  the  Staltth 
Ctmnut  of  the  Dutdi  NMheiluidi.  The  nuie  in  both  cuei 
^gnifics,  whatever  the  ultimate  diveigcnce  in  cfauMter  of  the 
two  bodies,  the  aaBemMy  of  the  n|ji«iiulelJwy  of  the  vaiioai 
estates  of  the  realm,  caUwl  tofeth«  for  pmpoia  of  Ugidatfoii 
or  deliberation. 

Tht  French  Slates-General. — In  Frame  the-  Slales-Cienenil 
owed  their  origin  to  the  same  cjiuscs  whirh  produced  the  l*arli;i- 
ment  of  England,  the  Cortes  i)f  Spain,  the  Diet  of  the  lU  ly 
Roman  Empire  and  the  Diets  (iMndUigr)  of  the  states  of  Ger- 
many, and  th^  resembled  these  assemblies  in  their  ronstittttion. 
In  these  aNintikt  the  vognl  or  duod  power,  when  it  bcfkn  to 
eiteiid  its  aoi^,  fiiMiid  itedf  Bmited  Iqr  the  ftudil  qntem  and 
had  to  turn  to  the  forces  of  feudalin  to  obtain  from  them 
aid  and  counsel,  i.e.  pecuniary  anistance  and  moral  support. 
Instead  of  treating  severalty  with  "he  Inml  representatives 
of  these  forces  the  ruler  found  it  useful  and  convenient  to  enter 
into  contact  with  them  as  a  whofo^  tnating  with  tbcm  through 
their  princif>al  representatives. 

In  France  these  conditions  led  in  1302  to  a  >;<'»criil  assembly 
consisting  of  the  chief  lords,  both  lay  and  ecclcsi.-i:$tical,  and  the 
representatives  of  the  principal  privileged  towns,  which  were 
IHce  diitiDa  lotdahipa.  Tbete  bad,  of  oouiae,  bcea  certain  pre- 
cadanls  bilan  ijM  wUch  had,  as  It  WKt,  paved  the  way  for 
thk  faatttulhm;  the  npiMcntatlm  of  th«  piriiK|p«l  toiwns  had 
several  times  been  toovoked  by  the  Uag,  and  under  Philip  111. 
there  had  been  assemblies  of  nobles  and  ecclesiastics  in  which 
the  two  orders  had  deliberated  separately.  It  was  the  dis- 
pute between  PhUip  IV.  the  Fair  jind  Boniface  VIII.  which  led 
to  the  States-General  of  1,502;  the  king  of  France  <iesircd  that, 
in  a<ldition  to  the  officers  of  llic  t'rown,  tln'  principal  authorities 
of  the  countr>'  should  come  and  testify  solemnly  th.at  they 
HWB  nt  one  with  the  king  in  this  serious  crisis.  The  letters 
•ommoning  the  assembly  of  1303  are  published  by  M.  Georges 
Ploot  in  his  collection  of  Doeiments  intdits  pour  servir  d  I'histoire 
4«  Prance.  In  i^ea  the  States- General  had  been  caUed  upon 
only  to  give  emuud  to  the  Icing;  bit  during  the  same  rdgn  they 
were  several  times  assembled  to  give  him  aid,  ix.  to  grant  him 
subsidies.  an<l  in  course  of  time  this  came  to  be  the  most  frequent 
motive  of  their  convoc;iti<iii. 

Ill  one  Sense  the  roiii jH>;.iiion  and  powers  of  the  States- 
Gener.il  have  alwa>-s  been  tiic  same.  They  have  always  in- 
dudtd  representatives  of  the  clergy,  nobility  and  third  estate, 
and  they  have  always  been  summoned  either  to  grant  subsidies 
or  to  advise  the  Crown,  to  give  aid  oiMf^MMief.  Their  composi- 
tion, however.  ,is  wdl  aa  their  effective  poison,  h«ve  varied 
greatly  at  diflerent  tinui. 

In  their  primitive  form,  j,e.  In  the  14th  and  the  lirM  half  of 
the  15th  centuries,  the  States^knersl  had  only  a  limited  elective 
dement.  The  lay  lords  who  appeared  therein  were  not  elected, 
but  directly  chosen  and  stimnioMcd  t»y  tlic  king,  and  the  same 
was  the  case  with  the  prclulcs,  lushup-.  nntl  cicrg>',  who  were 
summoned  qud  ecclesi;i6tif.il  hints.  In  \hc  order  of  the  clergy, 
however,  since  certain  cccicsi.ist  icrd  hodies,  e.g.  .ibbcys  and 
chapters  of  cathedrals,  were  also  smr.moncd  to  the  assembly, 
and  as  these  bodies,  be  ne:  persons  in  the  moral  but  not  in  the 
physical  sense,  couM  !i>>t  Li[)pear  in  person,  their  representative 
bad  to  be  chosen  by  the  monks  of  the  convent  «r  the  canona 
of  the  chapter.  It  was  only  the  representation  of  the  third 
estate  which  was  furnished  by  election.  Originally,  moreover, 
the  latter  was  not  called  upon  as  a  whole  to  seek  representation 
in  the  <-stntcs.  Tl  wns  only  the  boniws  ■il'r.i,  the  privileged 
towns,  which  were  called  ujKin.  They  were  represented  l>y 
elected  procureurs.  win.  v.-erc  iTcqucntly  tlic  municipal  oiVu  i.ils 
of  the  tow^n,  but  deputies  were  often  elected  for  the  purpose. 
The  country  districts,  the  plat  pays,  were  not  represented. 

It  was  during  the  last  thirty  ycaia  of  the  i6ih  century  that 
the  States-Qeoeral  became  an  entirety  elective  body  and  really 
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representative  of  the  whole  nation  as  dividctl  into  three  parts. 
This  was  brought  about  by  v.irious  causes.  On  the  one  hand, 
the  nobles  and  prelates  who  were  summoned  were  not  always 
inclined  to  attend  the  estates,  so  had  themselves  represented 
by  an  envoy,  a  pmt$nm,  m  tJi^badthe  fight  to  do^  and 
qiwntly  the  lords  «c  pcelatea  of  die  naw  diimct  dwie  the  saatie 
prtemtm  to  represent  than.  On  the  other  liand,  the  down 
seems  at  that  time  to  have  felt  the  need  of  having  the  con- 
sent of  rcprcsrnr  uivcs  rc.tlly  expressing  the  will  and  feelings 
of  .-ill  the  orders,  and  especially  of  the  third  estate  as  a  while. 
The  letters  of  summons  to  the  States-General  of  14^.^  inxiicd 
the  ecclesiastics,  nobles  and  third  estate  in  general,  to  meet  at 
the  chief  town  <  'f  their  builU>>^c  or  sfnichaussie  and  elect  deputies. 
An  intermediate  form  lud  been  employed  in  1468  when  the 
preUtes  and  lords  had  st.ll  lieen  summoned  personally,  but  the 
towns  had  each  elected  three  di^utlcs^  an  ecclesiastic,  a  noble 
andabuigess. 

At  the  esutes  of  1484  there  seema  to  have  been  nnivennl 

and  direct  suffrage  for  dl  the  three  orden.  But  the  rofwven 

of  the  country  districts  could  not  in  practice  avail  themselves 
of  this  power;  Mi  the  country  communities  and  small  towns 
sp<intana>usly  elected  delegates  to  represent  them  at  the  elec- 
toral a.H.seml)ly.  Thus  a  system  of  indirect  election  arose  for 
(he  third  cst.ite  which  became  coiitirmcd  and  subsequently  con- 
tinued to  be  used.  To  a  certain  extent  there  were  sometimes 
more  than  two  degrees  in  the  aaSrage;  the  delegates  nominated 
by  the  country  oommunitiea  would  gather  together  with  the 
dectors  chosen  by  the  nstghhooring  Uttlo  town,  and  appoint 
with  them  new  delegates  lo  icpnsent  then  at  the  elcctoial 
assembly  of  the  baUliage.  Thfa  ultimately  became  the  system. 
For  the  clerg>'  and  nobles  the  suffrage  remained  direct :  but  as 
a  rule  only  such  ecclesiastics  were  admitted  to  the  assembly 
of  the  l  .:iHia§t  as  posscised  »  benefice,  and  only  sodi  knds  aa 

had  a  fief. 

The  elicit ive  [wiwcrs  of  the  St.xtes-Gcneral  likewise  vnried  in 
the  course  of  time.  In  the  14th  century  they  were  actually 
great.  The  king  could  not,  in  theory,  levy  general  taxation. 
Even  in  the  provinces  attacticd  to  the  domain  of  the  Crown,  he 
could  only  levy  it  where  lie  had  retained  the  haute  justice 
over  the  inhafaitanta,  but  not  on  tbe  nibjecta  of  ktrds  having 
the  kaula  juiliee.  The  privileged  towns  haid  generally  the  right 
of  taxing  themselves.  In  order  to  obtain  general  taxes,  the 
king  had  to  obtain  the  consent  of  the  lay  and  cccle.sia.slical  lords 
and  of  the  towns;  this  antuunted  to  obtaining  the  authorization 
of  the  States-tieneral,  which  only  granted  these  subsidies 
temporarily  for  a  I'.urly  short  perimi.  The  result  was  lh;u  they 
were  summoned  fairly  frequently  and  that  their  power  over  the 
Crown  might  be  considerable. 

But  in  the  second  half  of  the  14th  century  certain  royal  taisa 
levied  thwiJfoat  the  whole  of  the  domain  of  the  Crown,  tended 
to  become  pormancnt,  and  iadc^ndeat  of  the  vote  of  the  cstatea. 
This  sprang  from  many  causes,  but  fram  one  in  particular;  the 
Crown  endeavoured  by  transforming  and  changing  the  nature 
of  the  "  feudal  aid  "  to  levy  a  general  tax  by  right,  on  its 
own  aulhority,  in  such  cases  .is  those  in  which  a  lord  could 
demand  fcvidal  .aid  from  his  vass.ils.  I'or  instance,  it  was  in 
this  way  that  the  necessnry  taxes  were  raised  for  twenty  years 
to  pay  the  ransom  of  King  John  without  a  vote  of  the  States- 
General,  although  they  met  several  times  during  this  period. 
Custom  confined  this  tendeiKy.  Thus  during  the  second  half 
of  the  isth  century  tbe  diief  taxes,  the  taiile,  aids  and  gabeUe 
became  definitely  pennanent  for  the  benefit  of  the  Crown, 
sonietinca  by  the  formal  consent  of  tbe  Statefr^jeiMnd,  aa 
in  1437  in  the  case  of  the  aids.  Tbe  critical  periods  of  the 
Hundred  Years'  War  had  been  favourable  to  the  States-General, 
though  at  the  price  of  great  sacrifices.  fn  ler  the  reign  of 
King  John  they  h,id  had  for  a  few  years,  from  1355  to 
not  only  the  voting,  but  through  their  commi&s:iries.  the 
administration  of  and  jurisdiction  over  the  taxes.  In  the 
first  half  of  tbe  reign  01  (.'harles  \  II.  they  had  been  summoned 
almost  every  year  and  had  patriotically  voted  subsidies.  And 
wlien  the  stmgglo  was  «ver  th^  renounced,  thmi^  mubtm 
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and  ■  kagiDg  for  petce,  their  most  predoot  rigbt,  the  power 
aftlwpviM. 

At  the  estates  of  i  tS4,  huwcvcr,  after  the  death  of  Louis  XL, 
there  was  a  kind  nf  awakrning.  The  deputies  of  the  three  orders 
united  their  efforts  in  perfect  harmony  in  the  hope  of  ref;aining 
the  right  of  pcnoflically  sanctioninf;  taxation.  Tlicy  voted 
the  lailU  for  two  years  only,  at  the  same  time  reducing  it 
to  the  amount  w  hich  it  had  reached  at  the  end  of  the  reigu  of 
Charles  VIL  They  even  demanded,  and  obtained,  the  promise 
of  the  Crown  that  they  should  be  summoned  again  before  the 
dpuy  o(  the  two  years.  But  the  promise  was  not  kept,  and 
we  do  not  find  the  States-General  summoned  again  till  1560. 
Thoc  WIS  then  «  fint  intcmiptioD  of  76  yean  is  tlie  wocking 
ci  the  {MtHvtion,  wbfle  the  abNlute  monarchy  ww  MtabUabtug 
itself.  But  there  was  a  revival  of  its  activity  in  the  teoood 
luilf  of  the  i6th  century  caused  by  the  scarcity  of  money  and 
the  quarrels  and  wars  of  religion.  The  estates  of  Orleans  In 
1560,  followed  by  those  of  Pontoise  in  1561,  and  iliusc  of  Blois 
in  1576  and  is&&  were  most  remarkable  for  the  wisdom,  courage 
and  efforts  of  the  deputies,  but  on  the  whole  were  lacking  in 
eilect.  Those  of  1 588  were  ended  on  a  regular  coup  d'Hat  effected 
tty  Henry  111.,  and  the  States  summoned  by  the  League,  which 
Mi  in  PaiiiiiB  ism  ud  whose  chief  object  was  to  elect  a  Catholic 
king,  were  not  a  success.  The  States-General  again  met  in  Paris 
in  1614,  on  the  occasion  of  the  disturbances  which  followed  the 
death  of  Henry  IV.;  but  though  their  ninntea  bear  witncas  to 
tbdr  tcotlments  of  onked  patrfotim,  tin  dtnentioM  between 
the  three  orders  rendered  them  weak  and  th^  were  dissolved 
before  having  completed  tlieir  work,  not  to  be  summoned  again 
till  1780. 

.Vs  to  the  (luc-ilion  whether  the  States-General  formed  one 
or  three  chambers  for  the  purposes  of  their  working,  from  the 
constitutional  point  of  view  the  point  was  never  decided. 
What  the  king  required  was  to  have  the  cotisciu,  tlie  nsnlution 
of  thetliree  estates  of  the  realm;  it  was  in  reality  oi  little  import- 
Men  tm  Vm  whether  their  resolutions  expressed  themselves  in 
common  or  separately.  At  the  States-General  of  u&t  the 
elections  were  made  in  common  for  Uie  thtoe  Oldeis,  and  the 
dqiutita  abo  arrived  at  tlieir  reaohitionBin  wwrmwun.  But  after 
1560  the  rule  w«a  that  each  ofder  dioald  dcHbecatt  leparatdy: 
the  royal  decUration  of  the  93rd  of  Jooo  1789  eva  atated  that 
they  formed  three  distinct  chaml>en.  Bat  Nedker*!  report 
to  the  const  il  ilu  roi  according  to  which  the  convocation  of  1780 
was  decided,  suid  (ai  did  the  declaration  of  the  jjrd  of  June), 
that  on  matters  of  common  interest  the  deputies  of  '.he  three 
ordc.-s  could  deliberate  together,  if  each  of  the  others  decided 
by  a  separate  vote  in  favour  of  this,  and  if  the  king  consented. 

The  working  of  the  States-General  led  to  an  almost  exclusive 
system  of  ddifaamtion  by  committee,  as  we  should  say  nowa- 
days. There  were,  it  is  tnic,  solemn  general  sessions,  called 
jlMKei  royala,  because  the  king  presided;  but  at  these  there 
wia  no  diimiiiinn  At  the  iat,  the  king  or  his  chancellor 
aunoixnced  the  object  of  the  oomocatioo,  and  aet  forth  the 
demands  or  questions  put  to  tfawn  by  the  Craem;  at  the  other 
royal  sessions  each  order  made  known  Its  answers  or  observations 

by  llie  ni(n;lh  (jf  an  iT:l,;ir  c-leetc--;!  inr  the  purpose.  But  almost 
all  uselal  work  was  dune  111  tlie  stcliutis,  among  which  the  depu- 
ties of  each  order  were  divided.  \l  the  estates  of  14S4  the\- 
were  divided  into  sLx  nations  or  settions,  corresiwi-.ding  to  the 
six  ghUriiltlis  then  e-xisting.  Subsequently  the  deputies  belong- 
ing to  the  same  gouvernemetU  formed  a  group  or  bureau  for 
deUbera'.iriL;  and  voting  purposes.  Certain  questions,  however, 
were  discussed  and  decided  in  full  assembly;  sometimes,  too, 
the  estates  nominated  commissaries  in  equal  numbers  for  each 
etda.  But  in  the  ancient  Statcs-fjeneml  thCM  was  never  any 
penonil  vote.  The  unit  irpiemuteJ  foe  eadi  of  the  three 
orders  was  the  baiUiaff  or  sfnichaHssie  and  each  haOUage  had 
one  vote,  the  majority  of  the  deputies  of  the  hailliage  deciding 
in  what  way  this  vote  should  1m;  Kive:i.  .\l  the  estates  of  the 
16th  centur>'  voting  w;is  by  gouvenitnunl!,  each  giniwnement 
having  one  vote,  but  the  majority  of  tlie  bailliagtt  COnporiAg 
the  gmmnement  dcdded  how  it  aliouki  be  given. 


The  StatokGeneral,  when  they  gave  counsel,  had  in  thaoiT 

only  a  consultative  faculty.   They  had  the  power  of  granting 

sutKUdies,  which  was  the  chief  and  ordinary  cause  of  their 
convocation.  But  it  had  come  to  be  a  consent  wfih  whirh  the 
king  could  dispense.  \Vc  have  seen  how  permanent  taxation 
became  established.  In  the  i6th  century,  however,  the  estates 
again  claimed  that  their  consent  was  necessary  for  the  establish- 
ment of  new  taxation,  and,  on  the  whole,  the  facts  seem  to  be 
in  favour  of  this  view  at  the  time.  But  in  the  course  of  the  17th 
century  the  principle  gained  recognition  that  the  king  could 
tax  on  his  own  sole  authority.  Thus  were  eatablisbad  in  the 
second  half  of  the  17th  century,  and  in  the  18th,  the  direct 
taxes  of  the  cn^italiM  and  of  the  dieiimi  or  sfwflfhne,  and 
many  iodireet  taxes.  It  waa  snficNnt  for  the  law  crcMiBf  them 
to  bie  registered  by  the  cwnrr  da  aides  and  the  parkments 
It  was  only  in  1787  that  the  paHtment  of  Paris  declared  that 
it  Coultl  not  register  the  new  taxrs,  the  land-tax  and  stamp- 
dutj'  isuln'cniion  IcrritortaU  and  impol  du  timbre),  as  they  did 
not  know  whether  they  would  be  submitted  toby  the  country, 
and  that  the  consent  of  the  representatives  of  the  t.'vx-payers 
must  be  a^ked. 

The  States-General  had  legally  no  share  in  the  legislative 
power,  which  belonged  to  the  king  alone.  The  Sutes  of  BMi 
demanded,  it  is  true  in  1576,  that  lie  should  be  bound  to  ttm 
into  law  any  i»oposition  voted  in  identical  terms  by  each  of  the 
three  ordeni  but  the  king  would  not  gnat  this  demand,  which 
would  not  even  have  hA  hhn  a  right  of  veto.  In  practice^ 
however,  the  States-General  contributed  Urgely  to  legislatioD. 
Those  who  sat  in  them  had  at  all  times  the  right  of  presenting 
complaints  idi^l/iin^rs),  requests  and  petitions  to  the  king;  in 
this,  iiidcetl,  conhi!ilL<l  their  sole  initiative.  They  were  U5;i.illy 
answered  by  an  ordonn<intt,  and  it  is  chiefly  through  these 
that  we  are  acquainted  with  the  activity  of  the  estates  of  the 
14th  and  15th  centuries.  In  the  latest  form,  and  from  the 
estates  of  1484  onwards,  this  was  done  by  a  new  and  special  pro- 
cedure. The  States  had  become  an  entirely  elective  aasaadMyt 
and  at  the  elections  (at  each  step  of  the  election  if  th«e  wan 
several)  the  electors  drew  up  a  caMer  des  dtUaaeit  ftlalaflU 
of  gdovaaom)  lAkfa  tbqr  laqucatad  the  dcputka  to  proacBt. 
this  even  appeared  to  ba  the  moat  hnpottant  foatun  «f  an 
election.  The  deputies  ol  each  order  hi  every  MBiaii*  aho 
brought  with  thOn  a  eakter  det  dtUancts,  which  was  arrived  at, 
for  the  third  estate,  by  a  combination  of  the  statemi  -ts  i^rawn 
up  by  the  ptanary  or  secondary  elcctons.  On  the  a-s.scmbly 
of  the  estates  the  cahicri  of  the  baiilitis^cs  were  incorjK)ratcd  into 
a  cahitr  for  each  gau'trntrmfnt ,  and  these  again  into  a  cahifr 
gfntral  or  general  statement,  which  was  ptesented  to  the  king, 
and  which  he  answered  in  iiis  council.  \\  hen  the  three  orders 
deliberated  in  common,  as  in  1484,  there  was  only  one  cakitr 
giniral;  when  they  deliberated  separately,  there  were  three* 
one  for  each  order.  The  drawing  up  of  the  cakitr  giniral  wan 
looked  tipon  as  the  main  buaincmtff  grand  mnre)  of  the  it  ■inn 

By  tUs  means  the  Stntes-GenemI  fumUied  the  material 
for  numerous  mndmittmts,  though  the  king  dki  not  always  mdapt 
the  propjsitions  Contained  in  the  eaJHers,  and  often  modified 
them  in  forming  them  into  an  ordonncnct.  These  latter  were 
the  ordonnaiuis  de  rtformt  (reforming  ordinances),  treating 
of  the  most  varied  subjects,  according  to  the  demands  of  the 
cahiers.  They  were  not,  however,  for  the  most  part  very  well 
obscrs'ed.  The  last  of  the  type  was  the  gronJt  ordonname  of 
1629  (Code  Michau)  drawn  up  in  accordance  with  the  cakurs  ol 
1614  and  with  the  ohaervatimis  of  various  assembiim  el  nntsMcs 
which  followed  them. 

The  States-General  had,  however,  peculiar  power  wliidi  wan 
recognised,  but  was  of  a  kmd  that  oouki  not  often  he  ean^ 
daed;  H  waa  what  night  be  called  a  constituent  power.  The 
ancient  public  law  of  France  contained  a  numl>er  of  rules  called 
"  the  fundamental  laws  of  the  realm  (his  Jondamentoks  du 
ro\'aum(),  thotigh  most  uf  them  were  purely  customary;  chief 
among  them  were  the  rules  of  determining  the  succession  to  the 
Crown  and  those  forbidding  the  .alienation  of  the  domain  of 
the  Crown.   The  king,  supreme  though  his  power  might  be. 
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amid  not  abrogate,  modify  or  infringe  them.  But  it  was 
admitted  that  he  might  do  so  by  the  conaent  of  the  States- 
Genenl.  The  States  oouJd  give  the  king  a  dhpawetion  from  a 
fuduBntel  law  in  a  gif»  ingtaiioe;  tlwy  oonki  even,  in  agree- 
flKBt  with  the  king,  make  new  fundamental  lan-s.  The  States 
of  Bkns  of  1576  and  1588  offer  entirely  convincing  precedents 
in  this  respect.  It  was  universally  rccof;nizcd  that  in  the  event 
oi  the  line  of  Hugh  Capet  becoming  extinct,  it  would  t>c  the  func- 
tion of  the  States-General  to  elect  a  new  king. 

The  States- General  of  1614  had  been  the  last.  A  new  con- 
vocation had  indeed  been  announced  to  take  place  on  the 
majority  of  Louis  XIV.,  and  letters  were  even  issued  in  view  of 
tbe  elections,  but  this  ended  in  nothing.  Absolute  monarchy 
wu  beoominc  definitely  established,  and  was  iocompatibte  with 
the  inatitittion  of  the  Statea-GeneraL  Liberal  minds,  however, 
in  tlie  tHtaurage  of  the  duke  of  Buignndy,  who  were  preparing 
a  new  plan  of  government  in  view  of  his  accession  to  the  throne, 
lhf)ui;hl  of  reviving;  the  institution.  It  ftKiiri'?i  in  the  projects 
ol  St  Simon  an<l  Fenelon,  though  the  latter  wrv.ili]  h.ive  preferred 
to  lifnin  with  .ir.  assembly  of  non-elrrted  notalihs.  Flui  thuugh 
St  Simon  \v.^s  high  in  the  favour  of  the  regent  Orleans,  the 
States  were  not  summoned  at  the  death  of  Louis  XIV. 

In  17SQ  they  were  summoned.  They  were  preceded,  as 
Fineion  had  wished  in  former  days,  by  an  assembly  of  notables 
in  1787,  whid^  already  diqiUyed  great  Indepeodaioe.  It  was 
tteidwlof  thefwbRMMfnf  Pulstongiatertlw  flseal  edicu 
submitted  to  the  Notables  which  led  to  the  convocation  of  the 
States-General.  The  Notables,  who  had  sat  in  1787,  were  again 
summoiifil  in  17SS  to  inri'jirc  into  and  fix  the  rulcS  for  the  cUt- 
tions  ami  the  procedure  of  ihc  Si.itcs.  Neckcr.  in  the  Mimotre 
which  he  submitted  to  the  (.uiwi.'  du  mi  in  December  17HS. 
granted  for  these  States  the  doubltptent  du  tiers,  i.e.  that  the 
third  estate  should  have  a  number  of  deputies  equal  to  that 
of  the  deputies  of  the  other  two  orders  combined,  this  is  what 
Ind  happened  previously  in  the  few  provincial  assemblies 
ocated  by  Necker  during  hia  fint  adnUnistiation  and  in  those 
created  vy  an  edfet  «f  1787  for  all  the  payt  fUKHmu.  But 
Necker's  report,  as  to  tli«  subject  of  deliberating  separately 
{par  ordrt)  or  in  common,  simply  referred  to  the  ancient  prin- 
ciples; and  he  seems  also  to  have  proposed  to  maintain  the 
system  of  voting  by  biiilliagfs.  Now  the  doyt)ling  of  the  tiers 
could  yield  it  no  real  advantage  unless  the  deliberation  was  in 
common  and  the  voting  by  individuals,  and  it  was  this  question 
which  from  the  6th  of  May  1789  onwar<ls  was  the  subject  of  the 
Mpaimte  deKbetatioDS  and  negotiations  between  the  three 
anleii.  On  the  13th  of  June  the  third  estate  had  arrived  at  a 
icaolvtloB  to  mwilnf  and  settle  in  commoo  the  powers  of  the 
time  orders,  and  invited  to  thb  conmon  woric  those  of  the 
clerg>'  and  nobles.  Certain  of  the  latter  and  the  majority  of 
the  clerg>'  joined  the  tiers,  and  on  the  17th  of  June  it  arrived 
at  the  cclchrate<l  decision  by  which  it  affirmetl  the  principle 
of  the  national  supremacy  residing  in  the  mass  of  the  nation; 
the  deputiis,  without  :ir.y  distinction  of  ordcr.  conslilutcd  a 
national  assembly,  which  assembly  was  called  upon  to  regenerate 
France  by  giving  her  a  coostittttion,  while  the  royal  power 
(which  in  reality  became  provisional)  could  not  negative  its 
dedslana.  The  king  tried  to  resist.  In  the  stance  royak  of 
the  ajid  of  June  17S9,  where  be  took  the  attitude  of  granting 
a  ekarte  oelroyle  (a  eoutlttttlon  granted  of  the  royal  tevonr),  he 
affinnefi,  subject  to  the  traditional  limitations,  the  right  of 
separate  deliberation  for  the  three  oniers.  which  constitutionally 
formed  three  chambers.  We  know  how  this  move  failed;  soon 
that  part  of  the  deputies  of  the  nnhlcs  who  still  stood  apart 
joined  the  Xation.il  .'\ssemhly  at  the  rrrnirst  of  the  king.  The 
States-Gcnerni  had  ceased  to  exist,  having  become  the  National 
Constituent  Assembly,  thoni^,  ft  conaiited  of  the  deputies 
elected  by  the  order. 

See  G.  Fleot,  flnlsiw  in  Uatt^iMma  bud  ed.,  Pftri«.  i  SS8). 

U.  P.  E.) 

like  Duldt  Slaks-Gaunl.—ln  the  Netlterlands  the  convoca- 

tioo  of  the  States-General,  consisting  of  delegates  from  the 
provfcidal  estates,  dates  from  about  the  middle  of  the  15th 


century,  under  the  rule  of  the  dukes  of  Burgnody  The  name 
was  transferred,  after  the  separation  of  the  northern  NethcT' 
lands  from  the  Spanish  dominioiia,  (0  the  lepmentativei 
elected  by  the  eeven  eovereign  proviackl  cttltas  lor  the  getwnl 

government  of  the  United  Provinces.  The  States-General,  in 
which  the  voting  was  by  provinces— each  province  having  one 
vote — was  established  from  i  at  the  Ilague.  The  States- 
General  came  to  an  end  after  the  revolution  in  I'QS,  with  the 
convocation  of  the  National  Assembly  (March  i,  17(;6).  See 
HoLL.\.VD  (History).  The  title  of  Stalcn-Generaal  is,  however, 
still  borne  by  the  Dutch  parliament.  (W.  A.  P.) 

STATES  OP  THB  CHURCH,  or  Papal  States  (Ital.  SMo 
deUa  Ckiaa,  SMo  Pontifico,  Stato  Romam,  &ah  Stdttiaalkg; 
Ft.  itab  it  r^iUst,  JVn^jbtf  SmueniH  de  Rmt,  Ac;  Ger. 
JCfircfamtoof;  m  ecderiaitical  latfai  often  Palrimmiimm  Sandi 
Pttn),  that  portion  of  central  Italy  which,  pre\n'ou«  to  the  unifica- 
tion oif  the  kingdom,  was  under  the  direct  government  of  the 
see  of  Rome,  The  teriitwy  Mood  hi  1859     in  the  ameiMl 

table. 

With  the  exception  of  BeWTCnto,  surrounded  by  the  Nea- 
politan pro\'ince  of  Prindpoto  Ulteriore,  and  the  small  state 
of  Pontecorvo,  enclosed  within  the  Terra  di  1-avoro,  the  States 
of  the  Church  formed  a  ooBipaa  tCRltory,  bounded  on  the  N.W. 
by  the  Lombardo-VeneibB  kfafdna,  Mthe  fagrtho  Adriktie, 
on  the  S.E.  by  the  kingdoia  oi  Ni^ki^  on  Oe  S.W.  1^  the 
Medhemnean,  and  on  the  W.  bjrthe  i^iad-dochy  of  Tuscany 
and  the  duchy  of  Modena.  On  the  Adriatic  tbe  coast  extended 
140  m.  from  the  mouth  of  the  TkOBtO  (Truentus)  to  the 
southern  mouth  of  the  Po,  and  OD  the  lyiriKOian  Sw  130  m. 
from  41°  ao'  to  42°  32'  N.  lat. 


Comarca  of  Rome 
Uolugna 
FcRais 
Foril     .  . 
^  Ravenna 
?  Urbino,  with 
Vclletrl 
Antona 
Macerata  . 


Ferao 

Ascoli  .  , 
Perugia     .  . 

Spoleto 

Kieti      .     .  . 
Vitcrbo 
Orvieto 
CivitA  Vecchia 
FrasuKMiet  with 
Bcuevcnto 


Area  in 
Engfiah  aq.  m. 


17538 
1159-2 

701-5 
1414-6 

571 -3 
441-8 

8950 
3200 
3357 

I9S9-9 
itTS** 
SS«-7 

1158-9 

316-6 
3800 


l6,ooo-8 


Population 
bi  ISSS* 


3*6.509 
375.631 

SI8.433 
>75.994 
257.751 
62,013 

176.519 
24J.t04 
42,991 
110,321 

9i.9l6 
234.533 
135.029 

73.683 
128,324 

29,047 

20,701 

'54.559 
a3.i76 


3.124.758 


The  diviuons  shown  above  were  adopted  on  the  3i8t  of 
December  1827,  the  legations  being  ruled  by  a  cardbal  and  the 
delegations  by  a  prelate.  Previoudy  the  several  districtsformaUy 

recognized  were  Lalium,  the  \farittima  (or  sca-boardi  atid 
Campagna,  the  patrimony  of  Saint  Peter,  the  duchy  of  Castro, 
the  Orvictano,  the  Sabina,  Umbria,  the  Penigino.  the  March  of 
.\ncona,  Romagna,  the  Bolognesc,  the  Fcrrarese,  and  the 
duchies  of  Benevcnto  and  of  Pontecorvo.  The  former  papal 
territories  arc  now  comprised  within  the  Italian  provinces  of 
Hologna,  Ferrara,  FotU,  Ravenna,  Pesaro  and  Urbino,  AnOMtti 
Macerata,  Ascoli-Piceno,  Perugia,  Rome  and  Henevento. 

The  question  of  the  origin  of  the  territorial  iuriadiction  of  the 
pope  is  treated  under  Papact.  With  the  moral  and  cedeaiaitkal 
decay  of  the  papac>-  in  the  9th  and  loth  oentuiies  much  of  its 
territorial  authority  $>liptx-d  from  its  grup;  and  by  the  middle  of 
the  1  ith  century  its  riile  «-as  not  reoogniaed  lie^na  Rome  and  the 
immediate  vteintty.  By  the  treaty  of  Sutri  (February  fill) 
Paachal  II.  wa*  compelled  by  the  emperor  Henr>-  \.  to  surrender 
all  the  jKisscssions  and  royalties  of  the  Church:  but  this  treaty  was 
!i<w>n  aftrrwaril-  rrimdinted,  and  by  the  will  i)f  M,i!n;la,  counte&s 
of  Tuscany,  the  papal  see  was  enabled  to  lay  claim  to  new  territories 
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of  great  value.  By  the  capitoktloii  of  NeuM  (laoi)  the  empcrar 
Otto  IV.  recogniad  the  papal  authority  over  the  whole  tract  from 
Kadirofani  in  TuKSny  to  tlie  pass  of  t*"e[ienino  on  the  Neapolitan 
frontier — the  exarchate  of  Ravenna,  the  IVntaiwliB,  the  March  of 
Ancona,  the  bbhopric  of  Spolcto,  Matilda's  (icn.oa»l  cstaH'S,  and  the 
countahip  of  Brittcooro;  but  a  good  deal  of  the  tcrritor>-  thus 
dcacribra  remained  for  ocnttuie*  an  object  of  ambition  only  on  the 
part  of  the  \xyfn».  The  actual  annexation  of  Ravenna,  Ancona, 
Bologna,  Fernira,  &c.,  dates  from  the  l6til  ocfltury.  The  States 
of  the  Church  were  of  course  submcrKed  for  a  time  by  the  ground- 
swcll  of  the  Kn  n<  h  Kevoliition,  liiit  tliev  apfx-ari-d  anain  in  1S14. 
In  lh4<)  they  ri-rcivcd  a  constitution.  I):',  ilu'  lurniatioii  u!  iho  king- 
Ann  iif  Italy  in  1H61)  they  were  rr<iii(i<l  in  tin'  ( Kituirra  lA  Rome, 
the  legation  of  Velletri,  and  the  three  deletjations  of  VifcrlKi,  Civiti 
V'whta  and  Frosinonc;  and  in  I870  ihi'V  disapiiean-*!  from  the 
political  map  of  Euri>ix.-.   See  Italv  :  Ilahiry. 

STATE  TRIALS,  in  English  law,  a  name  which  primarily 
denotes  all  trials  rclaiii^K  lo  ulTences  agaitisl  the  stale,  but  in 
practice  is  often  used  of  cases  illualrative  of  the  law  relating 
to  slate  ofiicers  or  of  international  or  constitutional  law.  The 
first  collection  of  accounts  of  state  trials  was  published  in  1719 
in  four  volumes,  .\lthough  without  an  editor's  name,  it  appears 
that  ThomM  Salmon  (1679-1767),  uiuatoiiad  «iidgMgiu)tiical 
writer,  ms  NqmuiUB  far  the  ixdlectno.  A  Moond  editing 
increased  to  six  volttina,  under  tte  cdltoaUp  of  SoIImu  Eaalyn 
(1697-1754),  appeared  in  173a  This  edition  oootahied  a 
lengthy  preface  critically  surveying  the  condition  of  English 
law  at  the  tipie.  A  third  edition  appcarwl  in  1742,  in  eight 
volumes,  the  seventh  .md  eighth  volumes  having  Iwen  added 
in  1835.  Ninth  and  tenth  volumt-^  were  a<!<icd  in  1766,  and 
afourth  etlition,  coniprisitij;  ten  vdIuiucs,  with  the  trials  arrange<l 
chronologically,  was  published  the  same  year.  A  fifth  edition, 
originated  by  William  Cobbell,  but  edited  by  Thomas  Bayly 
Howell  (176S-1815)  and  known  as  CobbeU's  Complete  CMtetion 
of  Sidle  Trials,  was  published  between  1609  and  1826.  This 
Mlition  ia  in  tliirty-thnae  vnlnmea;  t«enty-«ae  of  them,  giving 
tiw  mora  impaMant  Mata  tndi  down  to  ifSi,  wm  iMtted  l>y 
T.  B.  HmmII,  nd  tha  MSMjidDg  vdhimea,  bringhig  the  tilals 
do«B  to  xSm^  bgr  hii  aott  Thomas  Jones  Rowcll  (d.  1858).  A 
new  scries,  aider  the  direction  of  a  piirliamcntary-  commit  tee, 
was  projected  in  1885,  with  the  object  of  bringing  the  trials 
down  lo  a  later  date.  Eight  volumes  were  [mblished  in  jSSS- 
i.SoS.  brinRinR  the  work  down  to  1858.  The  first  three  of  these 
were  udilcil  by  Sir  J.  Maciioncll.  the  remaining  live  by  J.  E.  1*. 
Wallis.  Selections  have  also  been  edited  by  H.  L.  Stephen 
and  others.  The  trials  are  invaluable  not  only  for  their 
reports  of  criminal  cases,  in  wliich  the  whole  course  of  criminal 
ptooedim  and  endeaoa  msj  he  tiaced,  bat  iar  tbehr  historiral 
infonnatlon. 

fllMICt  (faom  Gr.  Mot  •i»v  atsnd,  «r  cuw  to  tfaad),  the 
blanch  of  mechanics  which  discusses  the  oocxfitiooa  of  rest  or 

equilibrium  of  forces  (see  MSCHAMCS). 

STATIONERY,  a  tcnn  embracing  all  the  various  articles 
sold  by  "  st.itioners,"  who  were  originally  booksellers  having 
"  si.iticim  "  ur  sMnd-i  in  markets,  near  churches  or  other  build- 
ings tiir  the  sale  oi  their  >,'ixk!s  Isee  BooKSF.i.i.lNC.  for  the  further 
history  of  the  word).  The  sla:ii>iiers  ucre  formeil  into  a  gild 
in  1403,  the  Livery  Company  not  being  incorporated  till  1556. 
At  the  hall  of  the  company  in  London,  "  Stationers'  Hall," 
is  kept  a  book  for  the  registration  of  copyrights  (see  Copykight). 
The  "  Stationery  Office  "  is  a  British  government  dcpartmcot 
which  supplies  stationeiy  to  parlianMmt  and  the  government 
«^lcca  and  gettcnBy  contrab  the  printmg  Tei|mied  Iqr  them. 

Under  the  aane  of  stotioneiy  an  now  tadudid  aD  writhig 
materiafe  and  implements,  together  wfth  the  numeroiH  appli- 

am  cs  of  the  fli-sk  an<l  of  mercantile  and  commcrrial  otTircs. 

Tfse  iirinriiral  articles  and  otxTatinns  of  the  stationery  trade 
are  dealt  witn  under  such  headings  as  BtJOKJUNUi.NG;  Copying 
AfAcui.sBs;  Ink;  Litho»;raphy ;  I'm-kk;  Pen;  and  Penhl. 

STATIONS  OP  THE  CROSS,  a  scries  of  14  pictures  or  images 
representing  the  dosing  scenes  in  the  Passion  of  Christ,  viz. 
(i)  the  condemnation  by  Pilate,  (j)  the  reception  of  the  cross, 
(3)  Christ's  first  fall,  (4)  the  meeting  with  His  mother,  (5)  Simon 
of  C)Tcne  carrying  the  cross,  (6)  Veronica  wiping  the  face  of 
Jesus,  (7)  the  seomid  fall,  (8)  the  yiMMf''""  to  the  women  of 


Jerusalem,  (o)  the  third  fall,  do)  the  strippinc  of  the  clotbes, 
(ll)  the  (.rill  ilixiuii.  (ij)  tliL-  ilculh.  the  dL-sccnt  (r<im  the 

cros.s,  (14)  the  burial.  Somelinii.'S  a  15th — the  finding  of  the 
cross  by  Helena — is  added;  on  the  other  hand  in  the  diocese 
of  Vienna,  the  stations  were  at  the  end  of  the  i8th  century 
reduced  to  eleven.  They  fam  E  wy  popular  item  in  Somaii 
Catholic  devotion.  The  lepneeatationa  are  aamllgr  nagei 
round  the  churdi;  sometimes  thqr  am  fannd  In  the  vfm  ik, 
especfadly  on  the  aaeent  to  some  devnted  rhiwh  or  akiine. 

The  oemMloo  hegan  among  the  FkaildBcana,  lAo,  as  the 
guardians  of  the  holy  places  in  Jcnisalem,  sought  by  this  means 
to  enable  Christians  to  m.'ikc  .'i  pilg^im.^ge  at  least  in  spirit 
Pope  Innocent  XJI.  in  1604  derlarc*!  that  the  indulgence! 
>rraiite<l  for  visiting  Palestine  might  be  Raincfi  by  mcmbrrs  of 
liic  nnlcf  ■.'.lio.  !-itii(i!y  the  statiors  oi  ihc  cross  \vhc-ri-\'fT 

reprcsenteil,  exercised  a  devout  meditation  a.'^  they  ()a^-d  from 
station  lo  station.  These  indulgences  were  extended  by  Bene- 
dict XIII.  in  1736  to  all  the  faithful,  and  Clement  XIL  Ave 
years  later  granted  the  i»iviicfe to  cfaurcfaes  other  than  Fraads- 
can,  provided  the  atatioaa  wen  cncted  by  a  Fmnriscan.  Ja 
1857  the  Hamnn  ChthoBc  hasps  m  E^jjaml  wcehed  facnMn 
renewed  (|iihHiiienian|)r>  peonitting  them  to  erect  the  statiom 
with  the  acconpenying  indulgences,  and  they  often  delegate 
this  faculty  to  priests. 

STATISTICS.  The  word  "  statistic "  is  derived  from  the 
Latin  status,  which,  in  the  middle  aRi-s,  h.id  aimc  lo  mean  » 
"  state  "  in  the  political  sense.  "  Stalislic."  therefore,  originally 
denoted  inquiries  into  t.he  conditidn  of  a  state.  Since  the 
iSth  century  the  denotation  of  the  word  has  been  «aHcndcd, 
while  at  the  same  time  its  scope  has  become  more  definite, 
and  may  now  be  said,  for  all  practical  purposes,  to  be  fixed. 

Flittory, — The  origin  of  what  is  now  ktiov.n  as  "  statistics" 
(Ger.  dU  StaHiHk;  Ft.  in  4ta<j(l*fn(i  luL  tWitliea)  can  mily 
be  refnaed  to  bikfly  here.  A*  huanB  aocietieB  beeaiiie  man 
and  man Mrty  wraiifd,  ttoe caa  bean  donbt  that  •  ve^ 
coosidcraMe  body  of  official  statfatics  must  have  come  hito 
existence,  and  been  constantly  used  by  statesmen,  soldy  with  a 
view  to  administration,  rhe  Romans  were  careful  to  obtain 
accurate  information  regarding  the  re.Miurces  of  the  state,  and 
thi\'  appear  to  have  taken  the  censu.s  with  a  regularity  which 
has  lMr<l!>  l«.-en  surp:i,sscil  in  modern  times. 

Statistics,  or  rather  the  material  for  statistics,  therefore 
existed  at  a  very  early  |>criod,  but  it  was  not  until  within  the 
last  three  centuries  that  systematic  use  of  the  information 
available  began  to  be  made  for  pttipotos  Of  investigation  sad 
not  of  men  administration.  A  volune  eoaipiled  by  Fnuwcsca 
Sansovino,  ealitled  Dd  Gmrm  S  mmkmrnLtm  U  dkmi 
fnHi  «f  r^MidU,  was  printed  in  Vanto  and  bears  the  dstc 
1583.  Other  woirics  of  a  rfmflar  khid  were  puUisbed  towanta 
the  end  of  the  i6th  century  in  Italy  and  France.  Works  on 
state  administration  and  linance  continued  to  be  published 
during  the  first  half  of  the  17th  century,  and  the  tendency 
to  employ  figuria,  which  were  hardly  used  at  all  by  Satisoviiin. 
I)ecame  more  marked,  esjKTially  in  England,  where  the  facts 
conne<-tctl  with  "  bills  of  mortality "  had  begun  to  attract 
attention. 

G.  Achenwall  is  usually  credited  with  being  the  first  to  use  the 
r/ord  "  statistics,"  but  statistics,  in  the  modern  sense  of  the  word, 
did  not  really  come  into  existence  tmtil  the  publication  (1761)  by 
J.  P.  Slisamikh,  a  Pmsriaa  ckiiymaa,  of  a  woifc  entitled 
Die  gtUUeke  Odlaasf  in  dm  VanttadmaqM  its  metueUkhtn 
GestMeehts  aus  dtr  Getorf,  iem  Tede,  md  der  Fortpflanxmi 
dcssdhfn  enneseit.  In  this  book  a  systematic  attempt  was  made 
!o  make  use  of  a  class  of  facts  which  up  to  that  time  had  been 
•cgarded  as  belonging  to  "political  arithmetic,"  under  which 
description  some  of  the  most  important  problems  of  what  moflcrti 
writers  term  "vital  statistics"  had  been  studieri,  especi.aily  in 
England.  Slissmilch  had  arrived  at  a  perception  of  the  advan- 
tage of  studying  what  Quctclct  siib>(qucntly  termed  Ihc  "laws 
of  large  numbers."  He  combined  the  method  of  "  descriptive 
statistics  "  with  that  of  the  "political  arithmeticians,"  who  had 
confined  themselves  to  investigatinns  into  the  facts  icgardinf 
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mortality  and  a  few  oilier  similar  siibjcrts,  without  much  ' 
attempt  at  generalizing  irom  them. 

Political  arithmetic  had  come  into  exibtcncc  in  England 
in  the  middle  of  the  17th  century.  The  earliest  example 
of  this  dsM  d  iavcttjcatiw  ia  the  work  of  Captain  John 
Gnnnt  ol  ItondoD,  attltlwl  Natural  and  Politieal  AnnolO' 

in  1666.  Th»  RBurkabie  ymk,  yAUtt  dealt  with  nMrtaHty 

in  London  only,  ran  through  many  editions,  and  the  line  of 
inquiry  it  suggested  was  followed  up  by  various  other  writers, 
of  whom  the  most  distinguished  was  Sir  William  I'ltty,  who 
published  in  1683  his  Five  Essays  in  Poliiiral  ArUhmetirk. 
Other  writers,  of  whom  llallcy,  the  celebrated  niathematirian 
and  astronomer,  was  one,  entered  on  similar  investigations, 
Md  dvring  the  greater  part  of  the  i8th  centuiy  the  number  of 
puMos  who  devoted  tJunaelm  to  "  anthnetial "  ioquiria 
into  pioUeins  o{  the  daae  BOW  kninm  w  atetHtkd  ins  itewlily' 
incKMiQt*  Much  attention  was  glvoi  to  the  oautnction 
of  tables  of  mortality.  Attempts  weie  alio  nade  to  deal 
with  figures  as  the  ba^iis  of  political  and  fiscal  discussion  by 
.Vrihur  Young,  Hume  ami  other  historical  writers,  as  well  as  by 
the  two  Mirahcaus. 

It  is  now  ntxessirv  to  rrlurn  to  Siissmilrh,  who,  as  alrcaiiy 
mentioned,  cndcavmiri  J  tu  farm  lu  rui  ihi'ory  of  s<K:iely, 

based  on  what  nxrc  then  termed  "  arithmetical  "  premises. 
In  modem  lanfaage,  he  made  use  of  quantitative  aggregate- 
observatka  aa  an  BUtmnient  of  social  inquiry.  It  is  true  he 
did  not  enter  on  Uk  hnraitiiption' with  an  "  open  mind."  He 
daaired  toaaqipoif  nlendjoaeamdaMoii,  aathe  titleof  hiswadt 
aiMniB.  Bat  newrthdem  a! a  work  was  a  most  valuable  one,  since 
it  pointed  out  a  road  which  others  who  bad  no  desire  to  procure 
evidence  in  favour  of  a  particular  system  of  thought  were  not 
slow  to  follow.  Although  for  many  year*  after  the  appear- 
ance of  Siissmilch's  book  there  w;ui  a  good  denl  of  resistance 
to  the  introduction  of  "  arithmetic  '"  as  the  coadJuLur  of  mural 
and  political  investigations,  yet,  practically  there  was  a  tacit 
admission  of  the  usefulness  of  figures,  even  by  the  chiefs  of  the  so- 
called  **  dmcnptive  "  schooL  On  the  other  hand,  SOsamilch's  suc- 
eeaa  waa  Che  eogin  of  a  ''mathematical"  school  of  itatiitldans, 
soaae  of  vbom  caoied  •  their  cnthtMiaam  for  figuies  so  far 
that  they  refused  to  allow  any  place  for  mere  "  deacriptioos  " 
St  all.  These  two  schools  have  now  coalcscc<l,  each  admitting 
the  importance  of  the  point  of  view  urged  by  the  other.  They 
were,  however,  still  [x  rccptibly  distinct  even  as  late  as  1H50.  and 
the  ignorant  hostility  with  which  many  people  even  aiming  the 
cultivated  chisscs  still  regard  statistical  inqiiiriea  iir.o  the  nature 
of  human  society  may  be  regarded  as  a  survival  of  the  much 
atmnaer  frcHai  which  ahowed  itself  among  "  orthodox  "  pro- 
feHon  ef  Iwr-Md  ecnneniirB  on  the  paUicatioa  of  Slliamikh's 
tnatin. 

To  the  impolw  given- bjr  the  great  Belgfaa,  Qnetelet,  must  be 
attributed  the  foundation  in  1834  of  the  StaUstical  Society  of 

London,  a  body  which,  though  it  has  cortrihtitcd  little  to  the 
theor>'  of  statistics,  has  had  a  considerable  inlluenrc  on  the 
practical  work  of  carrying  out  statistical  investigations  in 
the  United  Ivinj-duni  and  elsewhere.  Oueielet  was  above 
all  things  an  exi>onent  of  the  "  laws  of  large  numbers."  He 
was  especially  fascinated  with  the  tendency  to  relative  con- 
ftancy  of  magnitude  displayed  by  the  figures  of  mural  statistics, 
capedally  thoae  of  cdme,  whidi  iMpind  fatat  with  a  certain 
iignt  of  pcHimiMb  Bte  caBeapitiatt  <i  aa  amnce  man 
(p*wimwai>jMii)aadhiidi»qiiiiltioBonthe"  enrveofpoasihUity  " 
wen  aiaet  important  contribntions  to  the  technical  development 
of  the  statistical  metlxjil. 

The  influence  exercLsed  by  Quf'sl*"^  on  the  development 
of  btatistiis  ilearly  seen  fn>m  the  \\.a\.  though  there  is 
still  considerable  controversy  among  statisticians,  the  old 
Controversy  between  the  "descriptive"  and  arithmetical 
schools  has  disappeared,  or  perhaps  we  should  say  has  been 
ttansfonncd  into  a  discussion  of  another  kind,  thp  question  now 
at  issue  being  whether  them  is  a  sdence  of  statistics  as  well  as 


a  st.atistical  method.  It  is  true  that  a  few  Ujoks  were  publif hed 
between  1830  and  1850  in  which  the  pwlitico-geograjihiral 
description  of  a  country  is  spolten  of  as  "  statistics,"  which  is 
thus  distinguished  from  "  political  arithmetic."  The  title  of 
Knics's  great  wdiIl,  XMs  •StdlitftA  ai<  labtUbidigit  Wissensehaft 
(Cassd,  1850),  is  eqpedaQy  aotenracthy  m  showing  that  the 
natnie  of  the  conUovBay  was  fhaagtiigi  Knisa  churned 
that  the  really  "  scientific"  portka  of  atatisdcs  eoaristed  of 

the  figures  employed.   As  Haashcfcf  Ujfi,  "  Us  StSltbs  point 

is  political  anthmelir." 

.Somi-  emiiieiit  statisticians  of  the  latter  half  of  the  icjth 
century  accept ed  the  view  ol  knies,  but  the  majority  of  modem 
write  rs  on  thi-  theory  of  statistics,  especially  in  Germany,  have 
adopted  a  slightly  diflcrcnt  standpoint  according  to  which 
statistics  is  at  once  a  science  relating  to  the  social  life  of  man 
and  a  mttked  oj  invettigalUn  applicable  to  aU  sdwces.  TUi 
view  was  ably  maintained  by  voa  Mayr,  Baiahofer,  Gabaglto 
and  Block,  whoae  views,  pnhUshed  fifteen  to  twenty  jreaia  hefim 
the  doee  of  hat  century,  stiO  substantially  represent  the  ophdona 
held  by  the  majority  of  statisticians  in  (Jcrmany,  and  probably 
on  the  European  continent.  In  France,  however,  several  writers 
uf  imiHjrtance  have  recently  published  works  on  the  subject 
ill  which,  in  .spite  of  the  inllucncc  of  .M.  Block,  the  claim  of 
statistics  to  be  cor;s:.iiTed  an  independent  sociological  science 
has  bean  rejected.  I'hcre  has  been  little  systematic  exposition 
of  the  subject  in  the  United  Kingdom.  Isolated  dicta  have  been 
furnished  by  authorities  on  the  practice  of  statistics,  snch  as 
the  bte  Dr  W.  A.  Guy,  Professor  J.  K.  Ingraui,  Sir  Kawson  W. 
Rawam,  Sir  Bobett  Giffen  and  others,  Vpofasor  FoawdL  has 
lecttncd  on  statistics  at  Unlvenity  College,  London.  The 
most  important  English  work  dealing  with  the  matter  is  that 
of  Mr  \.  L.  Bowley.  His  volume,  Ei>  nunls  uf  Sliitistia  (first 
pubhshed  in  i()oi),  is  itili-ndcd  as  .a  pr.irtiral  handbook  for 
leachinR  the  principles  on  which  statist  u  s  should  be  handled. 
The  nature  of  .Mr  Bowlcy's  book  indeed,  an  indication 
of  the  fact  that  in  the  United  Kingdom  the  study  of  statistics 
has  been,  in  the  main,  of  a  practical  character,  the  in- 
vestigation of  the  theoretical  baits  of  the  iWsiistifiil  method 
attracting  little  interest.  On  the  other  hand,  aaamona  bmibo- 
graphs  have  been  published  by  English  wrbeis  oa'pacliciilar 
points  connected  wf th  the  technique  of  statistical  Iwwuiipllnii. 

as  was  natural  considering  the  excellence  of  tfie  practical  1190 

made  of  statistics  in  the  United  Kingdom. 

With  regard  to  the  few  earlier  invasions  of  the  domain  of 
theory  attempted  by  EngUsh  writers,  it  may  be  observed  that 
the  authorities  above  mentioned  were  not  unanimous.  Dr 
Guy  as  well  as  Sir  Kawson  W.  Rawson  both  claim  that  statistics 
is  to  be  regarded  as  sa Independent  sdence,  apart  from  i 
while  Professor  Ingrsm  f"™**™***  that 
occupy  a  pontion  oo-ordinato  with  that  of 
that  tbqr  "oonsiltut*  only  one  of  the  aids  or 
oi  sdence.**  Sir.  Sobdrt  Gifkn  has  also  expressed  himaeIC 
adversely  to  the  continental  doctrine  that  there  ia  an  in- 
dcpenrlent  science  of  statistics,  and  this  opinion  appears  to 
be  the  correct  one,  but.  as  Dr  Guy  and  Sir  R.awson  \V.  Rawson 
had  the  support  of  the  grc.xt  body  of  s)'Stcmatic  teaching  cm;uia- 
ting  from  distinguished  continental  statist ici.xns  in  5upix)rt  of 
their  view,  while  their  opponents  have  so  far  only  the  obiter 
dida  of  a  few  eminent  men  to  rely  upon,  it  appears  needful  to 
wamino  dosely  the  views  held  by  the  continental  autboritiesi 


and  the  grounds  on  which  they  are  baaed. 

The  clearest  and  shortest  definition  of  the  1 
as  thus  conceived  is  that  of  M.  Block,  who  desciibes  it  aa  "  la 

s<-iencc  dc  I'hommc  vivant  en  soci6t£  en  tant  qu'elle  peut  fttre 
cxprimee  ])ar  Ics  chitTres."  He  proposes  to  give  a  new  name 
to  the  branch  of  study  thus  defined,  namely  "demography." 
Von  Mayr's  definition  is  longer.  He  defines  the  statistical 
science  as  "  die  i\ ■••.etiu.t  i~;:hc  Darlegimg  und  Krorti'run^.;  tier 
thatskchlichen  \  org:itige  und  der  aus  dicsen  sich  crgcbeniien 
Gcsetaedesgesell&chafiHchen  menschlichen  Lebensauf  Gnindlage 
quantitativer  Mossenbeobachtungen"  (the  qrstematic  statement 
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and  opiaaatiaD  of  actnil  waata.  and  of  the  km  ol  ana't 
aodal  life  tliat  ougr  be  deduoed  ftwn  these,  «n  the  baaitef  tin 
quantitative  ohaemtloii  of  affregates).   G«bagii6'!i  Wew  Is 

practically  identical  with  those  adopted  by  von  Mayr  and  Block, 
though  it  is  differently  expressed.  He  says  "  statistics  may  be 
interpreted  in  an  extended  and  in  a  rcsiricietl  sense.  In  the 
former  sense  it  is  a  method,  in  tlie  latter  a  science.  As  a 
sciciicf  ii  iiudies  the  actual  s<jcia.l  fj-jIitiLid  order  by  means  of 
mathcmalical  iruiuction."  Most  Geitnan  writers  on  the  subject 
have  cndorscii  the  views  of  Block  and  von  Ma>T.  Among  them 
0Uy  be  mentioned  Professors  J.  Conrad,  Lexis  and  Westergaard, 
but  Dr  Augst  Meitzen  of  Berlin,  a  second  edition  of  whose 
GeaeUekU,  Tktarit  md  Teehnik  dtr  SlatuUk  waa  published  in 
1903,  maiteB  »  moA  hm  wide  daim.  In  Fhmoe  opiniona  are 
divided,  Prafaaon  AndiC  Liew  and  Femand  Faure  and  othen 
accepting  the  view  that  atatistia  is  csaoitially  a  method. 

This  discussion  regarding  the  nature  of  statistics  is  to  a  large 
extent  a  discussion  about  names.  There  i.s  really  no  difference 
of  opinion  among  statistical  experts  as  to  the  subject-mailer  of 
Statistics,  the  only  question  being  -Shall  statistics  be  termed  a 
science  as  well  as  a  method  ?  That  t Iutl-  arc  some  investigations 
in  which  statistical  prcKcdurc  Ls  employed  which  certainly 
do  not  belong  to  the  domain  of  the  supposed  statistical  science 
is  generally  admitted.  But,  as  already  shown,  an  attempt  has 
beoa  made  to  daim  that  tin  phenomena  of  htunan  society,  or 
MMBO  part  of  tboae  phenoncaa,  cionetitBte  the  mbjedHniitter 
of  an  mdcpcodent  atatisUcal  adeiMe.  Itfsnoteu^tosaewlQr 
tUs  ciym  should  be  adndttcd.  Than  is  ao  mn  eltte  of 
convenience  or  logic  why  tfie  use  of  a  oertabi  adentillc  method 
should  be  held  to  have  created  a  science  in  one  department  of 
inquiry,  while  in  others,  the  said  method  is  regarded  merely  as 
an  aid  in  iiivcsliKalion  carried  on  under  ;hc  superintendence 
of  a  science  already  in  existence.  It  is  imjjossiblc  to  get  over 
ihe  fact  that  in  nirtrijn>li)g\'.  mnlinnn,  ari<l  other  physical 
sciences  statistical  inquiries  are  plainly  and  obviously  examples 
of  the  employment  of  a  method,  like  mkroooopy,  spectrum 
analysis,  or  the  use  of  the  telescope.  Why  should  the  fact  of 
thc^  employment  in  sociology  be  considered  as  authorizing 
tlie  -rf"^*— *^  of  the  pheneacM  thus  dcah  with  to  ionn  a 

Tlie  noet  effective  argument  put  forward  by  tbe  advocates 
of  this  view  is  the  assertion  that  statistics  are  merely  a  conve- 
nient aid  to  investigation  it:  tl-.e  maj<iril y  of  sciences,  but  are  the 
sole  method  of  inquiry  1:1  'A-.c  case  df  SLKiology.  When,  indeed, 
it  is  tested  by  reference  lo  the  irn[.Kjrlant  class  of  social  facts 
which  are  nameti  economic,  il  becomes  obvious  lhal  the  argu- 
ment breaks  down.  Economics  is  a  branch — the  <jnl\  scicrlit'n 
ally  organized  branch — of  sociology-,  and  statistics  are  largely 
aaadin  it,  but  no  one,  so  far  as  we  are  aware,  haspaopoaedtocaU 
ewmoiwift  a  department  of  statistical  science. 

AUmn)^  however,  the  above  considerations  forbid  the 
aooeptance  of  the  oontbental  opinion  that  the  study  of  num  in 
the  sodal  aUte  is  identical  whh  statistics,  it  must  he  admitted 
that  without  statistics  the  nature  of  human  society  could  never 
become  known.  For  society  is  an  aggregate,  or  rather  a  congeries 
of  aggregates.  Not  only  '.h.i;.  but  the  individuals  composing 
these  aggregates  arc  not  in  juxtafjosiiion,  and  what  is,  from  the 
sociological  point  of  view,  the  s;ime  aggregate  or  organ  of  the 
"  body  politic  "  is  noi  always  composeil  of  the  same  individuals. 
Constancy  of  social  form  is  maintained  concurrently  with  the 
most  extensive  chati^es  in  the  collocation  and  identity  of  the 
paftkka  «oevaauig  the  form.  A  "  nation  "  ii  leaBjr  changed, 
ao  far  as  the  individuals  composing  it  are  oonoemed,  every 
moment  of  tine  by  the  operation  of  the  laws  of  population. 
But  Uw  iMtian,  cenaideied  sociologically,  lemains  the  same 
bi  spite  of  this  riow  change  In  the  partichs  eomposmg  it,  just 
as  a  human  being  is  considered  to  be  the  same  person  year  by 
year,  although  year  by  year  the  particles  forming  his  or  her 
body  are  consu.'itiy  being  destroyed  an<l  fresh  particles  substi- 
tuted. Of  course  the  analogy  between  llic  life  01  a  human  being 
and  the  life  of  a  human  community  must  nut  be  pressed  \cxt  far. 
Indeed,  in  several  respects  human  communities  more  nearly 


of  the  bweri 
UgUbr  wianlMd  forms  of  . 
ians  which  are  fissiparous.  and  when  cot  In  two  Ibnn  two  fresh 

independent  organisms,  so  diffused  is  the  vitality  of  the  original 
organism;  and  the  same  phenomenon  may  be  observed  in  regard 
to  human  i immunities. 

Now  ihe  only  means  whereby  the  grouping  of  me  indi\'idu.als 
forming  a  swial  organism  ran  be  .a-scert;une<i,  and  :hc  i  hanges 
in  the  groups  year  by  year  observed,  is  the  statistical  mcihf>d. 
Accordingly  the  correct  view  seems  to  be  that  it  is  the  funnion 
of  this  method  to  make  perceptible  facts  regarding  the  consti- 
tution of  society  on  which  sociology  is  to  base  its  conclusions.  It 
is  not  claimed,  or  ought  not  to  be  daiased,  that  statistical  invo- 
tigation  can  aoppfjr  ils  ishslt  of  the  fiwU  •  hiiMilad|t  ef  iMA 
Witt  eoafak  aoeialiDgbta  to  fiofiB  a  oonact  tfacaqr  of  the  aadal  life 
of  man.  The  sUtisticsI  method  is  ementiaDy  a  raatheraaticnl 
procedure,  attempting  to  give  a  quantitative  expression  to 
certain  facts;  and  the  resolution  of  differences  of  quality  into 
differences  of  quantity  has  not  yet  been  rtfcctrd.  even  in  chemical 
science.  In  sodologiral  sricnrc  the  importance  of  differences 
of  quality  is  enormons,  ami  the  clTrr!  <if  these  differences  on 
the  conclusions  lo  be  drawn  from  figures  is  sometimes  neglected, 
or  insufliciently  recognized,  even  by  men  of  untpieationable 
ability  and  good  faith.  The  majority  of  politicians,  social 
"  reformers  "  and  amateur  handlers  of  statMcB  fwerally  are  in 
the  habit  of  drawing  the  oondusions  that  seem  good  to  them 
from  mch  ffguiea  aa  th^  nay  ohtahi,  merely  1^  treating  ■■ 

paabk  quantities  whidi  are  not  oomparable.  Even  to  tbe 
eonadantious  and  intelligent  inquirer  the  ditTiculty  of  avoiding 
mistakes  in  using  statistics  prepared  by  other  |>ersons  is  very 
great.  There  are  usually  "  pit-falls "  even  in  the  simplest 
statistical  statement,  the  position  and  nature  of  which  are  known 
only  lo  the  persons  who  ha\c  actu.ally  handled  what  m,\y  l>c 
called  the  "  raw-material  "  of  the  statistics  in  question;  and  in 
regard  to  complex  statistical  statements  the  "  outsider  "  cannot 
be  too  careful  to  ascertain  from  those  who  compiled  them  as 
far  as  possible  what  are  tlie  points  requiring  ehiddation. 

Tht  StaiMtal  MtUuL—Thi^  method  ia  a  aalnlific  procedure 
(1)  whenliDr  oeitahi  pheneniena  of  aggi«gatio».-90t  perceptible 
to  the  aeoaea  are  rendered  perceptible  to  thefaitellect,  and  (3) 
fumfsUng  rules  for  the  correct  performance  of  the  quantitative 
observation  of  these  phenomena.  The  cl.ass  of  phenomena  of 
aggregation  referretl  lo  includes  only  such  phenomena  as  are 
too  large  to  be  perceptible  to  the  senses.  Ii  docs  not,  (.g. 
include  such  phenomena  as  arc  the  subject-matter  of  micro- 
scopy 1  hitigs  which  are  very  large  are  often  quite  as  difficult 
to  perceive  as  those  which  are  ver>-  small.  A  faaiUar  example 
of  this  is  the  difficulty  which  is  sometimes  expeiieoead  In  finding 
the  large  names,  as  of  countiiea  or  province,  00  a  map.  Of 
course,  the  terms  "laige,"  <*toe  bage,"  "soaall"  and  "too 
amaO  "  must  be  used  with  gnat  cantioii,  and  srith  a  dear  < 
prdMiHioa  «B  the  put  of  the  person  oalag  them  of  the  I 
of  measureaiCBt  hnplied  by  the  terms  in  each  particular  caste. 
A  careful  study  of  the  first  few  pages  of  De  Morgan's  DifereiMat 
and  Integral  Calculus  will  materially  assist  the  student  of  statia- 
licb  in  aiiaining  a  grasp  of  the  principles  on  which  standards 
.if  measurement  should  be  formed.  It  is  not  necessary  that 
he  should  become  acquainted  with  the  calculus  itself,  or  even 
possess  anything  more  than  an  elementary  knowledge  of  mathe- 
matical science,  but  it  is  essential  that  he  should  be  fully 
scious  of  the  fact  that  "  hrge  "  and  "  1 
only  be  so  designated  with  prapdely  by  leieranoe  to  a* 
standard.  It  ia  also  naceiaaiy  that  ha  tffiovU  ba 
with  the  theoiy  of  prababBltjr  aa  «plM  te  itnlttkal  I 
gations,  the  need  of  whieb  Is  weO  set  fioctb  by  Mr  A.  L.  Beirlcgr 
in  Part  II.  of  his  work,  already  referred  to,  and  by  other  writers. 
Valuable  instruction  on  this  technical  subject  can  be  obtained 
from  monographs  by  Professor  F.  Y.  Edgeworth,  I'rofessor  Karl 
Pearson,  Dr  John  Venn,  Mr  Udncy  Yule  and  many  other 
contributors  to  the  Transaclions  of  Ihr  Royal  Society,  the 
Journal  oj  the  Royal  Statistical  Society,  the  Economic  Jourmal, 
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the  QuarUrly  Journ(J  ^ 
dilTfrcnl  countries. 

Smirces  whence  SlalMtics  are  fJfriiffi  — The  term  "  statistics  " 
in  the  tontrvtc  m.-hsc  mtanii  s>-5teinatic  iirrnnmmrntR  of  fibres 
rfincsentir^j  ""  primary  statistical  quantiticb  A  primary  statis- 
ticai  quaattty  is  a  number  obtained  from  numbers  repretcniing 
,  irith  «  view  to  awhto  an  t/bmrw  to  pwcriv*  a  certain 
related  to  the  former  as  whole  to  parts.  They 
;  ddwr  a  phenomenon  of  existence  at  a  given  point  of  time 
«r  a  obensinenoa  of  accmion  during  a  {civ<en  period.  A*  examples 
mjr  De  mentioned  the  number  of  deaths  in  a  pivcn  distrirt  during  a 
tiMMtim'-.  thr  t\iimUTof  pounds  nerliiii;  nunwil  ;lic  l.otnlnn  & 
Noitll  Wcitcrn  railway  during  a  Riven  time,  and  the  number 
of  "laches  of  rain  "  that  (dl  at  Greenwich  during  a  given  time. 
Other  examples  arc  the  number  at  tons  of  pig-iion  lying  in  a  par- 
tfettlar  store  at  a  livem  date,  the  number  of  peiKtM  RMding  hht 
term  "  residing  "  to  be  specially  defined)  in  a  gi'Ven  territory  at  a 
•dven  date,  and  the  number  of  pounds  KtiTfins:  reprenenting  the 
"private  deposits  "  of  the  Bank  of  England  at  a  giwn  date. 

Primary  tiaHstieai  ^ntUies  are  the  result  oi  labours  carried 
on  either  (A)  by  Koverdnttnta  OT  (B)  bjT  UMdwia  «  pubKc  or 
private  corporations. 

of  mofc  or  Ich  value  oomea  teo  wdmme  ■aMmitlGuty  in  modem 
■tatcB  in  oonaeguence  of  the  ordinary  admiiuBtntive  routine  of 
diepartments.  To  thb  class  belong  the  highly  important  statistical 
informatioa  published  in  England  by  toe  registrar-general,  the 
returns  of  naupcruHm  i-isued  by  the  local  government  board,  the 
reports  of  inspectors  of  prisons,  factories,  schools,  and  those  of 
aanitary  inspccton,  as  well  as  the  repotts  of  the  oommisMoners  oi 
the  customs,  and  the  annual  statements  of  trade  and  navigation 
impend  liy  the  same  officials.  There  are  also  the  various  returns 
CWliintlBd  and  i»sued  by  the  board  of  trade,  which  i»  the  body  most 
acany  resembling  the  statistical  bureaiib  with  which  most  toreign 
(ovemnttmts  are  furnished.  Mom  of  the  Kovernmcnt  departments 
IMlbli^^h  some  sfatistits  for  whirh  they  arc  5.Tk'ly  rpsfwinsiblc  as 
regards  Ixi'.h  matter  .uid  fnim.  iir;d  ttiey  are  vfr\  jimIiilii-  o(  their 
ri^l  to  do  so,  a  fact  which  is  to  some  extent  dctnmcntal  to  that 
iiailuwky  «•  to  dates  and  perioda  ultich  ahould  be  the  ideal  of  a 
ifcB-cMVonind  system  of  statiatka.  Fuwlly  may  be  mentioned  the 
verv  imporunt  set  of  statistical  quantitie*  known  as  the  budget, 
aitd  the  statistics  prepared  and  publisbed  by  the  commissionfrrs  of 
inland  revenvie,  by  the  p«iHt  office,  and  by  trie  national  debt  com- 
tnissioncTs.  .Ml  the»:  sets  of  primary  statistical  quantities  arise 
out  of  the  orilinary  work  of  departments  of  the  public  service. 
Many  of  them  have  been  in  czistciKK,  ia  some  form  or  other,  ever 
aiace  a  settled  government  eidated  in  the  country.  There  are 
iceords  of  customs  receipts  at  Loodon  and  other  ports  of  the  time 
of  Edward  coverini;  a  period  of  many  vears,  which  leave 
nothing  to  be  destted  in  pomt  01  precisttm  anil  uniformity.  It  may  lie 
ad<led  that  many  of  these  sets  of  hKiirt>  an-  ulitaiiuTi  in  mut  h  the 
same  form  by  all  civilized  governments,  and  that  it  is  often  {ws-sihle 
to  compare  toe  figures  rDlatine  to  different  countries  and  thus  obtain 
crvidence  as  to  the  sociological  phenomena  of  each,  but  in  regard  to 
others  these  are  differences  wlucb  mate  conimriaaa  difficult. 

a.  Besides  beiitg  re^nsible  for  dm  Mue  of  what  moy  be  called 
administration  statisucs,  all  goveramcnta  are  in  the  habit  of 
ordering  from_  time  to  time_  apecU  ioquiries  into  special  subjects 
of  interest,  cither  to  obtain  additional  information  needful  for 
administrative  iiiir;H)^»'s,  or.  in  cijuntries  po«8e.'«rd  of  repre>entativc 
institutions,  to  supply  statistics  asked  for  by  parliaments  or  con- 
greaaea.  h  is  mk  necessary  to  refer  portkumljr  to  tUe  dam  of 
■totieriral  ietomatioB,  eagept  in  the  case  of  the  ceanw.  TUa  b 
•A  iaqiiiiiy  of  each  neat  im|Nctance  that  it  may  be  rennled  aa  one 
of  tile  NCttlar  adinliitMnnl»e  dtities  of  governments,  though  as  the 
c:ensus  is  only  taken  once  in  a  srrie«i  of  vrars  it  must  be  mentioned 
under  the  head  of  occa-iunal  or  s-jx-i  ial  iiviuiries  undertaken  by 
govemtnents.  In  the  I  nited  Kingdom  the  work  is  doiie  by  the 
registrars-general  who  arc  in  office  when  the  period  for  taking  the 
census  con>e.s  round.  On  the  Continent  the  work  is  carried  out 
by  the  statistical  bureaus  of  each  HHHIlry  1111  iim  France,  where 
it  ia  under  the  superviskm  of  the  ninialcr  of  the  interior.  The 
rei^lationB  as  to  itumne-tax  assessment  and  the  new  land 
"  will  furnish  the  government  with  much  fresh  information 
as  to  incomes;  and  the  census  of  production  ordered  in  the 
sc^on  of  ir)07  already  cairied  ovt  ae  i^udo  a  miBiirf  of 
trades  will  also  be  useful. 

B.  The  primary  statistical  qnaatitict  for  whicb  iacBviduale  or 
oorporationa  are  reaponsible  may  be  divided  into  tfaice  categories: 
I.  Among  those  which  are  cpoipiled  ia  obedience  to  the  law  of 
the  land  are  the  accounts  fumiahed  hf  municipal  cor^xirations.  by 
the  Bank  of  Kn^jland.  bv  railway,  ga^*,  water.  Kinkim:,  in'^itrinii- 
and  other  puMic  comiianie?  tr'..Lk,n.;  rrtiirn!i  to  the  iKi.inl  u{  [r.idc. 
by  trade*  iinionn,  and  liy  <itlii  r  li<>iin-?t  wliich  .ire  obliged  to  make 
returns  to  the  registrar  of  friendly  societies.  The  information 
thus  obtained  is  published  in  full  by  the  deiKirtments  receiving  it, 
and  ia  alaa  fimiiMMd  by  the  companies  themselves  to  their  pio- 
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voluntarily  by  public  oaamndes  in  the  reports  and  aocouate 
which,  in  accordance  with  UKlr  articles  of  association,  an  pie- 
sented  to  their  proprietors  at  stated  intcrs'als.  With  these  statistics 
may  be  classed  the  linurei  (ijrMi.>-lie<l  dy  the  various  trade  associa- 
tions. sf)me  of  them  of  (;Te-at  imi-irtanre,  ?iich  as  Lloyd's,  the 
Liind'jn  St(x-k  lixchani^ie,  the  Hr>'.i.fi  Imh  1  r.idt-  .■\s.wx~iati<ni.  the 
Uindon  Com  Exchange,  the  Institute  of  liankcrs,  the  Institute 
of  ActuariBBi  aad  otiwr  aMh  bodiee  too  numerous  to  mcatioa. 

3.  TImiu  aic  came  ia  wliich  individuab  have  devoted  theiaaelvea 
wiw  more  or  leae  aneceia  to  obtaining  original  statistics  on  specif 
pointa.  Tlie  ficat  work  done  by  Messrs  Bchm  and  Wagiier  in 
arriving  at  an  approximate  estimate  of  the  p<n*ubtinn  of  the  earth 
does  not  liolong  to  this  catt-gor\',  though  its  results  are  really  primary 
statistical  (|uantities.  Many  of  these  results  have  not  been  arrived 
at  by  a  direct  prorem  of  enumeration  at  all,  but  by  ingenious 
prooeates  of  inference.  It  need  hardly  be  said  that  it  is  not  easy 
tor  individuals  to  obtain  the  materials  for  any  primary  statistical 
quantity  of  imtwrtaiH-e,  but  it  has  been  done  in  some  cases  with 
.success.  The  investigations  of  Mr  Cbarle*  Booth  into  labour  end 

wa^e<<  que^tii>n»,  earrieil  out  trfth  COK  OWU  miny  ycaMi  m  • 

renxarkahlc  ex.uiiple  of  this. 

OprralioHS  Ffrfiyrmed  i/n  Primar\  Stdtf.'.iiuil  QuantUus.—Onif 
a  brief  description  of  matters  connct:ted  with  the  Uekniqut  of  the 
atatiitical  method  can  be  given  in  this  article.  In  order  to  form 
•tatiatics  properly  so  called  the  primary  atatistical  quantities  nmat 
be  formed  into  tables,  and  in  the  formation  of  thri^  tables  liea  the 
art  of  the  statistician.  It  is  not  a  very  difficult  art  when  the 
principles  relating  to  it  have  beea  pmpcriy  graaped,  but  tlMee  wIm 
are  unfamiliar  with  the  subieek  at*  apt  to  uwMtnta  tka  difind^ 
of  correctly  pcactisiiw  it. 

SiaMtt  ToMm.— The  fint  thing  to  be  done  in  the  oemUwctfcm 
of  a  tabk  b  to  form  a  clear  idea  of  what  the  ubie  b  to  rftow.  and 
to  express  that  idea  in  accurate  language.  This  b  a  amtter  which 
is  often  neglected,  and  it  is  a  source  of  much  waele  of  time  and 
o<xasionally  of  misapprehension  to  those  who  have  to  study  the 
fij^ure^  t  fills  iireM  TiU'd.  No  table  ought  to  1»-  t'Dnsidertxl  complete 
without  a  "  heading  "  accurately  describing  its  content?!,  and  it  is 
frequently  necessan,'  that  mii  h  he.-»ding»  >hould  U'  rather  long.  It 
has  been  said  that  "  you  can  prove  anything  by  statistics."  This 
statement  ia,  of  coune,  abauidi  talna  abaolutely,  but,  like  most 
assertions  which  are  v^ly  believed.  It  has  a  grain  of  truth  in  it. 
If  this  popular  saying  ran  you  can  prove  anything  by  table*  with 
slovenly  and  ambiguous  headings,"  it  might  he  assented  to  without 
hesitation.  The  false  "  statistical  "  facts  which  obtain  a  hold  of 
the  public  mind  may  often  be  tr.wetl  to  some  widely  circulated 
table,  to  which,  either  from  stupidity  or  carclessoesa,  an  erroneous 
or  inaccurate  "  heading  "  has  been  aftucd. 

A  statistical  tabb  in  its  simplest  form  consists  of  "  primaibs  ** 
repreaentii^  phenomena  of  the  same  class,  but  existing  at  diflcreat 
points  of  time,  or  comin|[  into  existence  during  different  portiotta 
of  time.  Thi»  is  all  that  is  essential  to  a  table,  though  other  things 
arc  usually  addcti  to  it  .i.s  an  aid  to  its  eomprehension,  A  table 
stating  the  numtier  of  persons  residing  in  each  county  of  KngUmd 
on  a  given  day  of  a  given  year,  and  also,  in  another  lulumn,  the 
corresponding  numbers  for  the  same  counties  on  the  corresponding 
day  of  the  tenth  year  aubeeqtiently,  would  be  a  simple  tabular 
statement  of  the  general  facta  regarding  the  total  popubtion  of 
those  counties  npplied  b>'  two  successive  censuses.  Varioua 
figures  might,  however,  be  added  to  it  which  would  greatly  add  to 
its  clearness.  There  might  be  columns  showing  the  increase  or 
dei-rea.sj'  for  each  county  and  for  the  whole  kingdom  during  the 
ten  years,  and  another  column  showing  what  proportion,  expressed 
ia  peeonlMMb  tiMae  increaaes  or  decraasea  bore  to  the  figures  for 
the  earllerer  the  two  years.  Then  there  might  be  two  columns 
showing  what  proportions,  also  expressed  as  percentages,  the 
figures  for  each  county  bore  in  each  >'ear  to  the  figures  for  the 
whole  kiugdf>in.  The  nin(*-column  table  thus  resulring  would 
stil!  lie  simpfc.  all  the  figures  U-ing  merely  explicit  assertions  of 
facts  which  jire  Containc<l  implicitly  in  the  oris^rLal  "  primaries." 

Complfx  Tables. — Supp<jsc  now  we  h.ive  .moilier  table  precisely 
similar  in  form  to  the  first,  and  also  rclatiiig  to  the  counties  of 
England,  but  giving  the  number  of  bouses  «^ttttBl  ia  eadi  of  them 
at  the  same  two  dates.  A  combination  of  the  two  vould  foim  a 
complex  table,  and  an  application  of  the  prooeMee  of  arithmetic 
would  make  evident  a  number  of  fresh  faas,  all  of  wUcb  would  be 
implied  in  the  table,  but  would  not  l)c  obvious  to  most  peopb  until 
explicitly  stated. 

The  technical  work  of  the  statistician  con«ists  largely  in  operations 
of  which  tlmpnaaie*  juat  icfeired  to  are  typea. 

Pri>/>0rMMir.— The  moat  naual  and  the  brat  mode  of  caqureasing 
the  proportion  borne  by  one  statistical  quantity  to  another  ia  to 
state  it  as  a  percentage.  In  some  cases  another  method  b  adopted, 
viz.  th.it  of  stating  the  proportion  in  the  form  "  one  in  so  many." 
Thv-  method  is  generalK  ,1  d.ui  (i:;!'.  ;ini|  it«  use  :ihnul<l  In'  tlis- 
cour.i^ed  as  much  as  possible,  tlie  <  huf  rta'^.m  l«  in.'  ih.it  the 
changing  portion  of  this  kind  of  pri!i«ini' mm'.  ;;t:i;Te  bi  inn  i  s  i;n  .iter 
or  less  inversely,  and  not  directly,  as  the  phenomenon  it  represents 
increases  or  diminishes. 

Avtrogei. — Averages  or  means  are  for  statistical  purpose* 
dividod  into  two  rlnwri^  the  oriAmitital  aad  nMfid.  An 
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arithniftical  moan  Is  fho  num  of  all  the  mrmlx-rs  formiriK  tlic  scm  s  i 
oS  figures  titwlvr  Lijnsidrr.itioii  diviiU'l  liy  iluiir  numU-r,  •Aiih.jui 
reference  to  their  wetuhi  ur  relative  imiJortance  amonK  tlicniM,U  us.. 
A  weighted  mean  in  the  sum  of  such  fij^urcs  divided  by  their 
number,  with  due  allowance  made  fur  their  weight.  An  exanipU- 
wilt  make  thiji  clttar,  and  the  simplest  example  is  taken  from  a 
class  of  statistical  qiianiiliiw  of  a  peculiar  kind,  \'>/..  prurs.  The 
price  of  a  given  article  is  the  apjiroximatc  mathematical  expression 
of  the  rates,  in  terms  i)f  nione>,  at  which  eju  h.iiim  ^i  <ii  the  article 
for  moDicy  were  actually  made  at  or  alxitjt  a  given  huur  un  a  ^ivcn 
(tay.  A  qnaialiim  tf  friee  mcb  u  appears  in  a  dailv  pnoe  Int  ia, 
if  tben  nu  been  much  fluctuation,  only  a  \  ery  rouen  guide  lo  the 
actual  rates  of  eachanee  tint  liavc  been  the  l>asig  ol  the  successive 
baiKains  making  up  tne  day's  bu»i(U's».  But  let  us  uippoac  that 
the  cldiinR  price  each  day  may  be  accepted  as  a  fair  n  pR-sentalive 
of  the  ilaj's  ; r.ui^vu  [iuns,  and  let  us  funher  supim-rf  that  we  desire 
to  obtain  the  attra^e  price  for  thirty  days.  Nuw,  the  sum  of  the 
prices  in  question  divided  by  thirty  would  be  the  arithmeticai 
mean,  and  its  weak  point  would  be  that  it  nude  no  allowance  for 
the  fart  that  the  business  done  on  some  days  is  much  ianCT  than 
that  done  on  others;  in  other  words,  it  treats  them  aa  boilf  all  of 
pfjua!  woiyht,  Now  if,  as  is  actually  the  case  in  some  markets, 
ui'  )i.u  r  .1  il.tily  account  of  the  total  qiunihties  sold  we  can  weight 
the  meniU-rs  accurately,  and  can  theti  ol)(ain  their  weighted  mean. 
There  arc  cases  in  which  the  careless  use  of  arithmetical  means 
misleads  the  student  of  the  social  organism  scriouiJy.  It  is  often 
ComfMiBtivcly  easy  to  obtain  arithmetical  means,  but  difiicull  to 
obtain  weiehtcd  means.  Inferences  based  on  the  former  class 
of  a\xrage  sliould  be  t-ubjwti-'l  lo  the  nrnsl  rigid  iiiveMigation. 

There  are  many  mi  thtxls  uf  v,ci^;hting  averages:  for  descriptions 
of  these  slatistic.il  pnxrSNi-s  I  In-  re.Kler  must  t)C  referrcrl  to  the  works 
on  ihf  tt<hni(|iie  of  st.itistic-.  In  chapter  v.  of  Mr  KiAsliy'!< 
vuliK'  i-.  the  subject  is  dealt  with  in  a  manner  suitable  for  students. 

K  r  ,r.  cloriiiB  tUadNtft  ■nnwyof  tlw  vo^  importaat  *ubjcct  of 
av  <  r.>gt's  or  maaiMi  it  ia  naedfut  to  diKiiil  bnoflx  the  natui«  of  the 
pbenomcna  wUcli  they  may  Mitly  ht  regarded  as  indicating,  «  hen 
tliw  liav«  Ijeen  propcrijr  oMaimd.  Given  a  trafehted  mean  of  ,t 
series  of  numlx'rs  referring  to  no  matter  wlwt  pnenomcnon,  it  i'^ 
oUviou.=  that  the  value  of  tlu-  mean  as  a  lr(>r  of  the  wlirjii-  si-tii  wil! 
depend  entirely  on  Ibe  extent  of  divergem  e  irom  it  of  the  members  of 
the  scric-sasa  Ixxly.  If  we  arc  told  that  there  are  in  acertaindiatnct 
looo  men,  and  that  their  average  height  is  s  ft.  8  in.,  aitd  are  told 
nothing  further  altout  tllBIIV  we  can  make  varifKis  hypotheaes 
as  to  the  structure  of  tirfi  body  from  the  point  of  view  of  height. 
It  is  pdshible  that  they  may  consist  of  a  rather  large  number  of 
men  about  (>  ft.  high,  and  a  great  nuiny  alxiul  5  ft.  5  in.  Or  the 
proporti  ■■IS  i.f  ri-litivclv  tall  and  short  men  may  be  revi-rse<],  that 
i-i.  there  ni.n  In'  a  rather  large  number  of  men  about  5  ft.  4  in., 
and  a  nnxieraic  number  of  men  alx>ut  5  ft.  11  in.  It  is  also  poasiUe 
lliat  there  nMV  be  very  few  tncn  whose  height  i.s  exactly  5  ft.  8  in., 
■ad  tint  the  bulk  of  the  whole  body  consists  of  two  large  groups — 
one  d  l^ants  ,ind  the  other  of  dwarfs.  Lastly,  it  is  possible  that 
5  ft  8  feTniav  really  gi\e  a  fair  idea  01  the  height  of  the  niajority 
of  the  men.  '.vhich  it  wouM  do  if  (.«>  j  (lOn  of  them  were  within  an 
inch  of  that  lieitlit.  l  ither  by  excess  or  deficiency,  while  of  the  re- 
mainder one  half  were  all  afiuvc  $  ft.  <)  in.  and  the  other  half  all 
below  5  ft,  7  in.  This  latter  supposition  would  mtwt  likel>  be 
found  to  be  approximately  correct  if  the  men  belonged  to  a  nice 
wbaoaMatage  height  was  S  ft.  8  in.,  anri  if  they  had  been  collected 

fay  chanee.  The  extent  oTtiie  divcrgeiK-e  of  the  items  composing 
an  average  from  the  average  itself  may  1*  accuraii  iy  ntrasured 
■ad  expirascd  in  perrcntages  of  the  averaRi  .  the  ali;elintic  sii;ns  + 
and  —  being  employed  to  indicate  the  dinvtion  of  the  variation 
from  the  mean.  An  average  may.  therefore,  advanu^eousty  be 
supplemented:  (i)  by  a  fipire  showing  what  proportion  of  the 
members  from  which  it  is  derived  differs  from  the  average  by  a 
relatively  small  quantity,  and  (a)  by  figures  showing  the  maxiniun. 
and  min'inMim  devLitiotis  from  the  average.  The  meaning  of  thi- 
lirni  "  P  I  itivrU  MO.ill  "  must  In-  consiili  red  indei>endeiuly  in  each 
investi;.:.!! iiiii.  huller  remarks  on  averages  will  be  found  in  the 
works  mcoM'ined  at  the  conclusion  of  this  article. 

Prir^j.—Refetx-nce  has  already  been  made  to  dhe  pcculiBr  daai 
of  mti-^i"*'  quantities  known  aa  firiaa.  Prices  in  their  widest 
tjiw^  ioElude  all  figures  tacpnaing  rnUm  of  rcchangf.    In  modem 

■odt^  the  tCnns  Ol  exchange  .are  alw-ays  exprfs.-sed  in  money .  and 
the  WiV*  (or  which  moncv  is  e\>  h;on;.d  are:  (1.1  coix-rcii-  eiuitics 
with  physical  attributes,  such  as  iri.n  <ir  wheat;  U)  iminiiUate 
rigitta.  such  as  those  given  bv  inti-rest-bearing  securities  of  all  kinds, 
by  bills  of  exchange,  by  railway  or  steamship  contracts  to  cam- 
either  passengers  or  goods,  and  by  bargains  relative  to  the  foreign 
•Kchangis;  (3)  contingent  rights,  such  a»  those  implied  tn  policns 
of  iwmni"^-  All  these  rates  of  exchange  belong  to  the  same 
category,  whether  they  arc  fixed  within  certain  limit-  by  law,  as 
in  the  ea.ic  of  railway  charges,  or  are  left  to  Ix"  deicrmirH-d  by  the 
"  hiiislirg  of  the  market."  All  the«'  rases  of  prit  e  may  con- 
ceivably come  within  the  opetation  of  the  statistkal  method,  but 
the  only  matter  connected  iMtt  piieo  vUch  it  ia  ncceaauy  to  refer 
to  here  "is  the  theory  of  thefwdtafaihf.  ,  . 

/sdw  Numbtn—Tht  need  for  theae  became conspKueno  dunna 
the  iiiiwilii'i'""  of  Togha^  If «wnMch  nd  othcn  into  the  gWMnI 


cyclical  movements  of  the  prices  of  rommoditifs;  and  lo  construct 
a  gixid  system  of  'hes«'  may  1k'  viiti  t"  iir  nm-  ,,f  the  hit;hest  tLihnkal 
aims  of  the  statistical  method.    In  comparing  the  prices  of  dificrent 
years  it  was  sow  olMceved  tiwt,  though  whole  graupa  of  orticlca 
moved  upwardt  or  downwards  simultaneously,  tliey  did  not  all 
move  in  the  same  proportion,  and  that  there  were  nearly  always 
ca.ses  in  which  isolated  articles  or  groups  of  articles  moved  in  tbe 
op|ii>site  dir\-ction  to  the  majority  of  articles.    The  problem  prc- 
sentiil  to  statisticians  thi  iclore  was,  and  is,  to  devise  a  statistical 
expression  ul  the  general  movement  of  prices,  in  which  all  prices 
ahouU  ba  odequawy  RpresentML  The  fiiat  raugh  approxim.11  ion 
to  tlie  dednd  nmlt  UMatfabad  by  aettinK  down  the  ncrrentagc-s 
representing  tho  aWWmmtS,  with  tiicnr  proper  algebrair  signs 
More  them,  aad  addhif  tlieni  te^etlier  algcbiaicnlly.   The  total 
with  its  pmper  sign  Was  then  divided  by  the  number  0/  aniclc*. 
.in:  ttu  (|ii..iiint  represented  the  movement  in  the  pri<es  of  the 
ulxile  licxiy  of  articles  during  the  period  under  consideration.  It 
was  soon  seen,  however,  that  this  procedure  was  fatally  defective, 
inasmuch  as  it  treated  all  prices  as  of  equal  wneight.  Cotton  weighed 
no  more  than  pimento,  and  iron  no  more  than  umbrdlas.  Accord- 
ingly an  improvement  was  made  in  the  pnice<liire,  first  by  giving 
the  pri<-i^s  of  wver.d  ilifli  rc  iit  ariii  l<  '^  intr)  which  cotton,  iron  anrt 
other  iry.jiortant  cuinni' «  ii ;i  ^-  <  ii:rn  I,  ,i  .li  only  one  price  each  in 
the  ca.se  of  the  minor  an ii  les.  and  secondly  by  fixing  on  the  price 
of  some  one  article  repn-senting  iron  or  cotton,  and  multiplying 
it  by  some  numt>cr  selected  with  the  \'icw  of  assigning  to  these 
ankles  their  profier  weights  relatively  to  «ach  otMr  and  to  the 
rest.    The  objection  to  Doth  these  plan*  is  tiie  ame — that  the 
numbers  attached  to  the  various  articles  or  groups  of  articles 
are  purely  arl>itntry:  and  attempts  have  lieen  macfe  to  obt:iin 
what  may  lie  called  natural  index  numbers,  the  most  success/ul 
Ml  l.ir  Islvj;  ilii!  n(  ^ir  Kiil:<Tt  (!i!?r;'.,  wli<i.«r  index  numl>ersi  wore 
obtained  from  the  di'r;larcd  values  of  the  imports  or  exports  into 
or  from  the  United  Kingdom  of  the  articles  whose  pfioea  are  dealt 
with.    In  the  case  of  both  imports  and  exports  Sir_  Ri4icrt  worlcad 
out  the  proportion  borne  by  the  value  of  each  article  to  the  total 
\.ilue  for  a  >eri«-s  of  years.     IVtlnctin^^  the  "  unenumeraletl  ** 
articles,  a  series  f>f  numbers  was  thus  obtainetl  which  could  l)e  used 
as  the  means  of  weighting  the  prices  of  the  ariii  1     in  .in  investi|{SI- 
tion  of  a  movement  of  prices.    This  procedure  is  no  doubt  MM- 
ceptiblc  of  further  imMDvement,  like  ita  |Wodui>Hiun    The  in«loat 
numbers  prepared  and  published  every  month  W  dw  gi»iioil>si<, 
and  by  Mr  .Aiigiistiis  Satierlxx-k,  which  arc  wdgntad.  OR  ef  traM 
value:  owing  to  the  frequency  of  their  appcaranoo  thcy  BMaa  it 
possible  to  watch  the  lendi  iii'v  of  (irires  closelv. 

7  he  Drsirislrdily  nf  hurnuc/i  f  riri.  rnn/v  tn  Slatirtifs. — One  of  the 
most  serious  difhcultics  in  coimcxion  with  statistical  investigations 
i»  the  variety  of  the  niodca  ia  islach  priBMd»  of  tho  laaie  onlcr 
are  obtaiaed,  aa  reRaida  datsa  aad  periods^  Thb  is  a  mttmr  of 
which  all  pennns  who  have  oocaaioa  to  use  statistics  are  made 
painftdly  aware  from  ttnte  to  time.  Some  attempts  have  lately 
been  made  to  intmduce  mote  harmony  into  the  official  statistics 
of  tl»e  I  nittsi  Kingdom,  and  many  years  a^o  a  ronimitt<f  •  ■!  tin- 
treasury  tat  to  iiiquirc  into  the  nuitter.  The  committee  received 
a  giHMl  deal  of  evidence,  and  pieatnted  a  report,  from  which,  haw- 
e\  er,  certain  mcmbera  of  the  committee  dissented,  preferring  to 
express  their  vic-ws  separately.  The  ovidonoa  wiD  ba  found  «eiv 
interesting  by  all  who  wish  to  obtain  an  ind||lit  into  the  geneafc 
of  the  ofBctal  statistics  of  the  country. 

Thr  Intermaiioniil  Insiilulc  of  .Slulislus.  -Thr  alwence  of  uni- 
formity in  stiitistii-s  which  is  felt  in  KngUnd  is  not  so  marked  in 
foreign  countries,  where  the  principle  of  ccntraliiation  in  arrange- 
ments of  a  p<ilitical  character  is  more  powerful.  In  several  con- 
tinental countries  and  in  tho  Uaiud  Siataa  thcee  are  statistical 
bureaus  with  definite  duties  to  pcfform.  h  tile  United  Kingdom, 
as  already  nnnarked.  the  iienrpst  .ipprooch  to  a  centnil  st.itisliral 
otficc  is  the- Ci  immcri  ial  and  statisii< -li  department  of  the  iKiard  of 
Ir.ide.  on  vshn  h  the  work  of  (i.rni^liing  sii<  h  statistics  as  .ire  tint 
<li  linit<  ly  recogiiiml  .is  within  thr  pn  n  un  <■  of  some  other  '■t.iti- 
dc|iartincnt  usually  falls.  Various  attempts  have  been  nuujc 
to  iatnduce  more  uniformity  into  the  statistics  of  all  fiinMliiiM 
It  was  with  this  object  that  statistical  congresses  have  met  from 
time  to  time  since  I853.  An  endeavour  was  made  at  the  congrcas 
held  ill  !.s7(i  .It  Budapest  to  arrange  lor  the  (lublication  of  a  system 
ol  intcrnatiitnal  statistics,  <Mrh  statistical  bureau  undertaking  a 
s[«  i  i.il  hrani  h  ni  thr  lutijn  I.  The  i  xperiment  was,  how-e\'vr, 
foredoomed  to  be  only  a  very  partial  success,  fint  because  all 
countrica  were  not  tlien  and  are  not  yet  fotnMml  with  ccntial 
staditical  oflKes,  and  aeuMwlly  bccsuae  tho-  irarit  whiefe  Mi  on 
the  offices  in  existence  could  only  be  performed  slowly,  as  the 
ordinary  business  of  the  offices  nfc«««irily  left  them  little  leisuir  for 
extra  work.  In  IHK5.  at  the  iubilee  of  the  London  Statislir.il 
S«:iety,  a  niiniU^r  of  eniini  iii  -t.it r.il  oflici.'ils  frotn  all  f\irt«  of 
the  world  cxcc-pt  Germany  were  present,  and  the  opportunity  was 
taken  to  organize  an  International  Institute  of  Snitisttcs  with  a 
view  to  remedying  the  defects  already  ascertained  to  exist  in  the 
arrangements  nuuw  by  tllO  congrcssea  The  only  obstacle  to  sectir- 
ing  a  proper  renreicntatioH  of  all  countries  was  the  absence  off 
any  Gcnnan  lieMgatCB,  none  of  the  afficiat  heads  of  the  German 
atatiotieal  oOea  bdag  atlomd  to  atlead  appawlly  oa  paiBtioal 
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grounds.  Since  then  assurances  of  a  satisfacton.-  kind  haw  been 
givi:i  til  the  German  guvcrnmcnt  that  their  scr%'ants  would  be  in 
nu  way  committed  to  any  courae  disapproved  by  thac  government 
U  thef  save  tbair  awtttwire  to  the  lutitttte,  ffDm  the  format  i<m 
ef  wtiica  it  w  hoped  that  imidi  advantsBe  may  resnlt.  For  in- 
formation as  to  the  constitution  and  objects  of  the  Institute  ^e^e- 
rcnce  may  be  made  to  a  pajicr  by  the  late  Dr  F.  X.  von  Neumann- 
Sp.il1.irt  (n  vt)l.  i.  (iHSfii  nf  the  Buileiin  dt  VinstittU  intrrnaltonal 
de  i'lj/ij.'ji/Hf  iRiinic,  l(<H(i;.  MLrtirij;s  oi  ihi-  Itistitulr  li.ivf  Ixcn 
beJd  annuiiUy  ever  since  its  formation  in  various  cities  of  the  world. 
LlTBK*TtlKBr-£.    WMfWwri    KafteMMM  tkv  mathematiscke 

StatuHlt  (4i«  Ltkt*  wm  dm  ttatitHscktn  Ma$mimen)  (U-ipti^  and 
Berlin,  1906) ;  Maurice  Block,  Train  thf  orique  et  pratique  de  statutique 
(Enrb,  1678);   Luigi  Bwiio,  Delia  Slalittica  nei  suoi  npporti  cell' 

ttmtomia  polititi^.  Sec.  (MiJ.in.  1861)):  Arthur  L.  Bowlcy.  Elements 
^  Stali-'tu  ^  (LoikIiiii,  lijci  I ;  |-  Cunrad,  "  Siiitiirtik,"  (iruiulnss  :um 
Sludieren  der  pohlxschrn  Otkonomu,  vierter  Tril;  (2nd  cd.,  Jena, 
nm)  (vierler  Ted);  KIderton  (VV.  Palin  and  Ethd  M.),  Primer  of 
Statistics  (London,  1910);  F.  Faure,  BWments  de  tialislique  (Pari>, 
1906):  A.  Cabaglio,  Sloria  e  teoria  delta  statistita  (Milan.  l»8o); 
Max  Hau»h<i(tT,  Lehr-  und  Handbuth  lUrr  Slalislik  (and  ed.,  Vienna, 
l8Sj);  K.  Knics,  Pie  Slatirlik  ais  selbsldndige  Wissen\rhnfl  (("usxcl, 
1X501;  .\.  Liisse.  La  Slatistique  (Hari.s,  l</)5);  R.  Mayu-Smiih, 
Science  of  ^tnliitus  (1895);  G.  von  MavT,  Dte  (re^elzmasiigkett  tm 
Ceielischaftileben  (Mumch,  1877).  abridged  translation  in  Joum. 
Roy.  Slat.  Soc.  (Sc]>t.  1883);  idem,  Stattslik  und  GeseUsckaftdehre. 
pts.  i.  and  ii.  CFreimirg,  lto7);  .A.  Mcitzen,  Geschickle,  Theorie  und 
Tecknik  der  Statistik  (and  cd.,  Stuttgart  and  Berlin,  1003);  A. 
uctelff,  various  works,  but  j'speciiillv  th.it  t.-ntilU'd  Sur  I'homme  et 
dhtloppement  de  ses  facuites,  ou  Easi  dr  physique  sociale  (Paris, 
1S37I;  and  !^-ll/-rs  ttn  the  Theory  of  I'rohabihty;  idfin,  Leitrei  i 
t.,1  r.  !e  ilw  r,  ill-  S::tr  Co>'Urg  et  Gdha  iur  Ui  Ihtorie  dfS 

probabiitii^  ^Druti«cls,  1846);  A.  C.  F.  SchutHc,  Bau  und  Leben  des 
wetoiM  Kirpers  (TQbiasen.  tMi),  eapeciaUy  pt.  b.  pp.  463  aeq., 
and  pt.  iv.  pp.  493  tqc).:  Heriiert  Spencer,  rrintipks  ot  Stcioloiy 
(lj>ndonj  1877),  c<it»'«-i.illv  pt.  ii.  p.  465  scf\.;  \.  Wagner,  article 
"Statistik,"  111  l!ui;t-A  hfi-Hr.itcr's  Slanls-iriirlerhuih,  vol.  x.;  H. 
Wcatcfgaanl.  Die  Orundtagt  dtr  Thetric  der  Statistik  (Jena,  i8qo). 

STATIDS,  PUBLIUS  PAPINIUS  (r.  a.d.  45-96).  Latin  poet, 
was  born  at  N.iplcs.  ITc  whs,  to  a  great  extent,  devoted  \\\ 
birth  and  training  to  the  profession  of  a  poet.  The  Statii  were 
of  Gracco-Camp.uii;in  origin,  and  '.ven-  of  RcntU-  ex1r;u  tion, 
though  impovcrishcii,  ;>r.d  'he  fair-.:l\  n  i  unls  were  not  withour 
political  distinctious.  The  poet's  lather  taught  with  markti! 
success  at  Naples  and  Rome,  and  from  boyhood  to  age  he  proved 
himself  a  champion  in  tlic  poetic  tournaments  wliich  formed  an 
important  pait  of  the  amusements  of  the  early  empire.  The 
youqger  SuUiu  decUieft  that  iiia  father  waa  in  his  time  equal 
to  any  Uteiaiy  taak,  utethar  in  pme  or  vene.  Probabiy 
the  poet  inheiaad  A  nwdcit  ooaqictence  and  was  not  imder  tlw 
neccaai^  of  bending  bis  bread  ftoin  wealthy  patrons.  He  cer- 
tainly wrote  poems  to  order  (as  Siltat,  I.  i,  3,  il.  7,  and  4), 
but  there  is  no  indication  that  the  material  return  for  them  was 
im|xjrtant  to  him,  in  spite  of  an  allusion  in  Juvenal's  seventh 
satire.  Of  eventi  in  the  life  of  Staiius  we  know  little.  From 
his  boyhood  he  was  victorious  in  poetic  contests — many  times 
at  his  native  city  Naples,  thrice  at  Alba,  where  he  received  the 
golden  crown  from  the  hand  of  the  emperor  Domitian.  But 
at  the  great  Capitoline  competition  (probably  on  its  third  rclc- 
bratioa  in  94  a.d.)  Statius  failed  to  «in  the  coveted  chaplct  of 
oak  leaves.  No  doubt  the  estiaordinaiy  popularity  of  his 
TAefoit  had  led  him  to  r^aid'Umsdf  as  the  suj^eme  poet  of 
the  ag^  and  wlien  he  coold  abc  sustaiit  this  tepatatlon  in  the 
iiMof  rivals  from  aU  {kits  of  the  empire  he  acnpted  the  judges' 
verdict  as  a  sign  that  his  day  was  past,  and  retired  to  Naples, 
the  home  of  his  ancestors  and  of  his  own  young  years.  \Vc  still 
possess  the  poem  he  addressed  \o  his  ife  cm  this  occasion  {Sih. 
ill.  5).  There  are  hints  in  this  poem  v.  hich  naturally  lead  to  the 
surmise  that  Statius  \v,is  suffering  from  a  loss  of  the  cmpt-ror's 
favour;  he  may  have  felt  that  a  word  from  Domitian  would 
have  won  for  him  the  envied  gnrtand,  and  that  the  word  ought 
to  have  been  given.  In  the  preface  to  book  iv.  of  the  Stivac  there 
is  meotian  of  detractors  who  hated  our  poet's  style,  and  these 
may  have  succeeded  in  inducing  a  new  fashion  m  poetiy  at  court . 
Sndi  an  edl^,  if  ft  happened,  mttst  have  cot  Statins  to  the 
heart.  Be  UBfum  to  have  relished  thoran^y  the  fAk  of 
cotttt'iMOL  Ihe  statmncBt  sopietiwws  made  thnt  tho  elder 
Statins  had  bcco  die  eovcrar's  teacher,  and  had  leoeivnd  maagr 


favours  from  him,  so  that  the  son  inherited  a  debt  of  gratitude, 
seems  to  have  no  solid  four.dauui..  SUtlus  lands  the  emperor, 
not  to  discbaige  a  debt,  but  raihec  to  create  an  oMigalioii. 
His  flattery  Is  as  far  removed  ftom  the  gntle  pmphiatory  ton* 
of  Quintfliatt  as  It  is  from  the  eaane  and  cra«Bn(  htundiathHi 
of  Martial.  It  b  fn  the  large  extravagant  style  of  a  nature  In 
itself  healthy  and  peneious,  which  has  accepted  the  thet:ic  .ii:<l 
left  scruples  behind.  In  one  of  his  prefatory  epistles  Statins 
declares  that  he  never  allowed  any  work  of  his  to  go  forth 
without  invoking  the  godhead  of  the  divine  emperor.  Statius 
had  taken  the  fidl  measure  of  I)cinii:ian'i  gross  taste,  and, 
preseating  him  with  the  rodomontade  which  be  loved,  puts 
conscience  and  sincerity  out  of  view,  lest  some  uneasy  twingn 
should  mar  his  master's  enjoyment.  But  in  one  poem,  that  in 
whi<.h  the  poet  pays  his  due  for  an  invitation  to  the  Imperial 
ubie,  we  have  sincerity  enoogh.  Statins  clearly  feels  all  the 
raptures  he  exprencs.  He  longs  for  the  power  of  Mm  who  toVl 
the  tale  of  Dido's  banquet,  and  for  the  voice  of  him  who  sang 
the  feast  of  Alcinous,  that  he  may  give  forth  utterance  worthy 
of  the  lofty  theme.  The  poet  st^eIne^i,  he  siiys,  to  dine  with 
great  Jove  himself  and  to  rcveive  iieclar  from  tianymede  the  cup- 
bearer (an  oilious  referenie  to  the  imperial  fi.Miurite  Eiirinus). 
All  his  life  hilheno  1ki>,  Ijceii  barren  and  prolilles>.  Now  only 
\vAs  he  beKuri  to  live  in  truth.  The  palace  struck  on  •J;e  j-oel's 
fancy  like  the  very  hall  of  heaven;  nay,  Jove  himself  marvels  at 
its  beauty,  but  is  glad  that  the  emperor  should  possess  such  an 
earthly  habitation;  he  will  thus  feci  less  desire  to  sedi  his 
destined  abode  among  the  immortals  in  tiie  aUes.  Yet  ema  an 
gorgeous  a  palace  is  all  too  mean  for  hiagNatnett  and  too  smal 
for  his  vast  presence.  "Bnt  it  is  Mmseif.himseif,  that  niy  eager 
eye  has  alone  time  to  scan.  He  is  like  a  resting  Mats  or  Bacchus 
or  Alddes."  Martial  too  swore  that,  were  Jove  and  Doniiian 
both  to  invite  him  to  dinner  for  the  s;inic  <!ay.  he  would  prefer 
to  dine  with  the  greater  [Kitentate  on  the  earth.  Martial  and 
Si.itiiis  were  no  do-.iht  supreme  among  the  imperial  flatterers, 
r.ai  h  w:ts  the  oihir's  or.ly  serious  rival.  It  is  therefore  not 
surprising  that  neither  ^houlil  ijrcalhe  the  other's  nanic.  Kven 
if  we  could  by  any  stretch  excuse  the  bearing  of  Statius  towards 
Domitian,  he  could  never  he  forgiven  the  poem  entitled  "  The 
Hair  of  Flavius  Earinus,"  Domitiaa's  Ganymede  (^ifo.  iii.  4), 
a  poem  than  which  it  woidd  be  haid  .te  Und  n  mon  iimiUve 
examptofll  real  pneiiBal  talent  defifcdibrpOTOoaleiirifc  Evoj- 
thing  points  to  the  coocloskm  that  Statins  did  not  survive  hb 
emperor — that  he  died,  in  fact,  a  sliort  lime  after  leaving  Rome 
to  settle  in  Naples.  Apart  from  the  emjK-ror  and  his  minions, 
the  fricn  l-F  ifis  of  -Statius  with  men  of  high  station  seem  to  have 
been  maintained  on  fairly  equal  terms.  He  was  clearly  the 
j>uet  of  sodety  in  his  day  as  weU  as  the  poet  of  the  court. 

\s  poet.  Statius  untiucstionably  shines  hi  many  respects  when 
compared  with  iikim  other  post-Augustans.  He  was  horn  with 
exceptional  talent,  and  hi?  poetic  expression  is,  with  all  its  faults, 
richer  on  the  whole  and  less  fore<-d,  more  buoyant  and  more  felirit- 
ous.  than  is  to  be  found  generally  in  the  Silver  Age  of  Latin  poetr)-. 
Statius  is  at  his  best  in  his  occasional  verses,  the  Sihar.  v.h\ch 
have  a  character  of  their  on-n,  and  in  their  best  pans  a  rhami  of 
their  own.  The  title  was  proper  to  verses  of  rapid  workmanships 
on  e\'eTydBy  themes.  Statius  pridc-d  himself  on  his  powers  of 
improvisation,  and  he  seems  to  have  been  quite  ennal  to  the  feat, 
wlii:  li  Hi  rai  r-  lii ■«<;rilK:s,  of  di;  t.iiiii.;  two  hi;ndred  lines  in  an  hour 
while  standing  on  one  leg.  The  iraprovisatore  w.xs  in  hifih  honour 
among  the  latcT  Creeks,  as  tVcros  sjKfili  for  the  )Mx-t  Arrhias 
indicates;  and  the  poetic  contests  common  in  the  earlv  empire  did 
much  to  Stimulate  ability  of  the  kind.  It  is  to  their  veloaty  that 
the  poems  owe  their  eomparative  freshness  and  freedom,  along  with 
their  loose  texture  and  their  inequality.  There  arc  thirr>--tWO 
inx-iiis,  <ll\ii)fd  into  five  Ixxiks,  each  with  a  dedicatory  epistle. 
Of  nearly  four  thousand  lines  which  the  books  contain,  more  than 
fi\-c-eixthfi  are  hexameters.  Four  of  the  piive.s  (containing  al)Out 
450  liiK'S)  are  written  in  the  hendec<i»>IUbic  metre,  the  "  tiny 
metre  ai  Catullus,"  and  there  is  one  Alcaic  and  one  Sapphic  odei 
The  subjects  of  the  Sihtu  are  very  various.  Five  poems  axi 
devoti-ti  to  flattery  of  the  emperor  and  his  favourites;  hut  of  theae 
enough  h.rs  alrculy  l>een  said.  Six  are  lamentations  for  deaths, 
or  C(in>ioUitions  to  survivors.  Statius  &efm«  to  have  felt  a  spcrial 
pndc  in  this  class  of  his  produrtinns;  ami  c  .-n  linlv,  notwithstand- 
»^the^e«oawiyc  and^roiwentional  employment  of  pcetty  mytho- 
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>M  only  come  from  the  true  poet.  Then  an  of tsatiniM  traiu  of 
mn  almost  mcxicrn  domesticity  in  these  verses,  and  Statilia,  tbe  chiU- 
leM,  has  here  and  there  touched  on  the  charm  of  childhood  in  tines 

for  a  parallel  to  which,  imonK  the  ancients,  wc  must  go,  strange  to 
say.  to  bis  riv.il  M.irtial.  One  o(  the  epicedui.  that  on  Hrisc  ilLi 
the  wife  of  .Mxiscantus,  Domiluin'»  fret-dman  (Silv.  v.  i),  is  full  of 
interest  for  the  picture  it  presents  of  the  official  activity  of  a  hijth 
officer  of  state.    Another  group  of  the  Silvae  give  pictureMjue 

ts  friends.  In 


of  the  villas  and  gardens  of  the  poet 
'we  iwve  a  more  vivid  representation  than  elsewhere  of  the 
surroundings  amid  which  the  grandees  of  the  early  empire  live<J 
when  they  took  up  their  alKnie  in  the  countr>'.  It  was  of 
piei  e*  thai  Niebiihr  thr>iij;h(  wlieii  he  ■<\m\  that  the  fmems  of  St.iliii-. 
are  charmin;;  to  reail  in  Italy.  They  exhibit,  l>etter  even  than 
Pliny'»  wetl-known  letleni.  the  paaaiiun  of  tbe  rich  Koman  for  sto 
coaatnicting  hi*  country  house  that  Itftt.  air,  sua  and  InCace 
■bould  sufaoerve  his  luxury  to  the  utmost,  while  scope  was  left 
for  displaying  all  the  resources  of  art  which  his  wealth  enabletl 
him  to  command.  As  to  the  rest  of  tbe  Silvae,  the  congratu- 
latory addre««e»  to  friencl*  are  graceful  but  commonplace.^  nor  do 
the  jocoae  pieces  call  (or  s{m>  njcntion  here.  In  the  "  Kalendae 
decembres  '  we  have  a  striking  de!«ription  of  the  gifts  and  amuse- 
meats  provided  by  the  emperor  for  tlie  Roman  populatkw  oa  the 
of  the  Mtumalia.  In  his  attempt  at  an  epidmlamitim 
tStkh  L  *\  SituSm  it  forced  and  unhappy.  Rut  hi«  birthday  ode 
b  Lucaniy  honnir  {jSOt.  IL  7)  has,  along  with  the  accustomed 
exaggeration,  many  powerful  lines,  and  shows  high  appreciation 
of  preceding  Latin  poets.  Some  phrases,  such  as  "  the  unlaUKht 
muse  of  high-souted  Ennius "  and  "  tbe  lofty  passion  of  sage 
Lucretius,  "  are  familiar  words  with  all  scholars.  The  ode  ends 
with  a  great  picture  of  Lucan's  spirit  rising  after  death  on  wings  of 
fame  to  regions  whither  only  powerful  m>uU  can  ascend,  scomi  fuUy 
surveying  earth  and  smiling  at  the  tomb,  or  reclining  in  El>'«ium 
and  sineinfj  a  noble  strain  to  the  Pompeys  and  the  Catos  and  all 
the  "  Phars^ilian  f.o^t,  "  or  with  proud  tread  cxplnrinj;  lartarus 
and  listening;  to  the  wailinRs  of  the  giiilty,  and  gazing  at  Nero, 
pale  with  a^ony  u-^  his  tiioiher'..<  avenging  torch  glitters  before  his 
eyes.  It  is  singular  to  observe  how  thoroughly  Nero  had  been 
atnick  out  of  the  imperial  succession  u  mea^fmin  at  oourtt  ■>  that 
the  "bald  Nero"  took  no  umbnmie  when  bb  llittmr^i-cinef 
jMofaaeljr  dolt  with  his  predecessor's  name. 

The  cfife  poems  of  Statius  are  less  interesting  became  cast  in  a 
commoner  mould,  but  they  deserve  study  in  many  respects.  They 
are  the  pnxluct  of  long  elaboration.  The  Thrlmis,  whii  h  the  ]>Kjt 
Sfiy  tiKik  twi-l\p  ye.irs  tfs  rompose,  is  in  twelve  bf>i.>k.<.  and  h.is 
for  its  theme  thf  I  'lrl  "  t.ilr  of  Thelies  " — the  He.nlly  .strife  of  the 
Tbeban  brothers.  There  is  also  preserved  a  fragment  of  an  Achilieis, 
CBwisrim  of  ooa  book  and  part  of  another.  In  the  weary  Icngtli 
of  these  epics  there  are  many  flowers  of  patho«  and  many  little 
finished  gem-pictures,  but  the  trammels  of  tradition,  the  fashionable 
taste  and  the  narrow  bars  erf  education  check  continually  the  poet's 
flight.  Not  merely  were  the  materials  for  his  epics  pre~^rriScd  to 
him  tiy  riRid  custom,  but  alio  to  a  gnuit  extent  the  mcthu-:!  1\  which 
they  were  to  be  treated.  .Ml  he  could  do  was  to  sound  the  old 
notes  with  a  dktiiictive  Hmhn  of  hie  own.  Tha  god*  must  needs 
wage  their  irontad  epic  strife,  and  tbe  men.  thdr  puppets,  must 
dance  at  their  nod;  then  must  needs  be  heavenly  mesisengcrs, 
portents,  dreams,  miracles,  single  combats,  similes,  Homeric  .ind 
Virgilian  echoes,  and  all  the  other  paraphernalia  of  the  conventional 
epic.  But  Statiu.*  treats  his  subjects  with  a  boldness  an<l  frcwlom 
which  contrast  pleasingly  with  the  timid  traditionalism  of  Silius 
Italicus  and  the  Stiff  scholasticism  of  Valefbu  Fkflcat,  The  voca- 
bulary of  Statius  is  conspicuously  rich,  and  ha  thotn  audacity, 
often  successful,  in  the  u<e  of  wotxls  ana  metaphors.  At  the  same 
time  he  carried  certain  literary  tricks  to  an  aggravating  pitch,  in 
particular  the  excessive  use  of  alliteration,  and  tnc  misuse  of  mytho- 
logical allusion.  The  most  well-known  iiersoii.s  anil  places  are 
des<  ril>eil  by  epithets  or  periphrases  derived  fro.n  some  very  remote 
ciinncMi  i:!  with  mythology,  so  that  many  pa-ssages  are  as  dark  a» 
Heraclitus.  The  Tkebais  is  badly  constructed.  The  action  of  the 
epic  i*  hindered  and  stopped  by  enormous  episodes,  one  of  which 
alb  one-sixth  of  the  poem.  Nor  had  Statius  a  firm  grasp  or  dear 
imagination  of  character.  So  trying  arc  the  late  anci<>nt  epics  to 
a  modem  reader  that  he  who  has  read  any  one  of  the  thne— 
Statius,  Silius  and  Valerius  Flaccus  (Lucan  stands  apart) --will 
with  difTiculty  be  persuadecj  to  enter  on  the  other  two.  Yet,  if  he 
honestly  rcadi  them  all,  he  cin  hardly  fail  to  rank  Statius  the  highest 
of  the  three  by  a  whole  sphere. 

The  editio  prinups  of  the  epics  is  dated  1470,  of  the  Sihae  1472. 
NotaUa  editions  since  have  been  thone  of  Bernartius  (Antwer)), 
199s).  Gfonovius  (1653)  and  Barth  (1664).  Recent  text.«  are  the 
Iwbner  (the  Achiileis  and  TMnit  by  Kohlmann,  the  SUvm  by 
Baehrens)  and  that  containe<l  in  the  new  edition  of  the  Corpus 
poetarum  lalinorum;  and  of  the  .Siliiie  only,  texts  by  Kloti  (l»99), 
and  Vollmer  (1898).  the  Last  with  an  explanatory  commentary. 
Among  editions  of  portions  of  Statius's  works,  that  of  the  Siha*  by 
Jerem^b  Marklaad,  falfanr  of  Peieriiouse  in  Cambridge  (1728), 
deserves  special  atMflitfaB.  A  t«juislati«i  of  the  SOw  wth  intro- 
^        was  pttbliihed  by  D.  A.  Slater  ia  1908  (Oxioni 


Library  of  Translations).  A  critical  edition  of  tbe  TtetoM  aad 
AckilUii  was  begun  by  O.  MOOar  (IS70)  but  not  completed.  The 
condition  of  the  text  of  the  SUiae  U  one  of  the  inost  curious  fam 
in  tbe  history-  of  ancient  literature.  Pop;;;io  discovered  a  MS.  at 
St  Gallen  ami  I  tim^iht  u  i:.in  luiK.  Ilii-.  .\IS.  h,i»  di.iiinpearcd. 
but  from  it  are  derived  all  our  e.vi.stir.K  MhS.,  except  one  of  tnc  birth- 
day <xic  to  Lucjin,  now  ai  Klutetue,  and  of  the  loth  century 
Pol  itian  collated  Poggio's  MS.  with  the  edUio  Pnncfps,  and  the 
collatioa  baa  come  dowB  to  U8,  aad  w  the  principal  basis  of  the  text. 
The  MSSw  of  tbe  epics  are  aunianMia,aa  ma  to  be  expected  front  their 
great  popularity  in  the  middle  ageii  to  which  Dante  is  witness 
(see  Purg.  xxi.,  where  an  tntCfViav  with  (he  ffaade  of  Statius  t» 
describccT at  some  length).  (J.  S.  IC) 

STATUTE,  a  law  made  by  the  "  sovereign  power  "  in  the  state 
(see  Act  Of  PAUUMEm).  It  forau  a  part  of  the  tex  scripia, 
or  written  law,  iriudi  by  En^iih  l^al  authorities  is  used  tMf 
foritatutMy  law,  a  aenee  omdi  nemnKr  than  it  bott  la  Boma 
law.  To  make  a  atatute  tbe  ooncnnenoe  of  the  Cnm  and  the 
three  estates  of  the  realm  is  necessary.  Thus  a  so-called  itatvte 
of  5  Ric.  II.  c.  5,  directed  against  the  Ix)llards,  was  afterwaidi 
rrjiiiilialeti  by  the  Commons  ;i.s  [)ass(-d  without  their  assesl. 
The  validity  of  a  statute  Wiis  indeed  al  times  claimed  for  ordi- 
nances such  a.s  that  just  mentioned,  not  framed  in  accordance 
with  constitutional  rule,  and  was  actually  given  to  roya!  pro 
clamations  by  3:  Hen.  VIII.  c  8  (:S39).  But  this  act  was 
repealed  by  i  £dw.  VT.  c.  12,  and  since  that  time  nothing  but 
a  statute  has  possessed  the  force  of  a  statute,  unleai  indeed  cer- 
tain rules  or  orders  dcpeading  ullinutely  for  their  lanctioo  upon 
a  statute  may  be  said  to  have  such  force.  r.Tem|)lf»  of  what 
may  be  caUed  indinct  legialatloB  of  thia  kind  are  orders  ht 
councO  (see  Pannr  Cotmcn.),  by-laws  made  wider  die  pmm 
of  the  Public  Health  Acts,  Municipal  Corporation  Acu  and  othtr 
Acu,  and  rules  of  court  such  as  those  nuule  under  the  powcis 
of  the  Judicatun  Acta  and  Acta  of  Sedenmt  «f  the  Conrt  of 
Session. 

The  list  of  English  statutes  as  at  present  existing  begins  with 
the  Statute  of  Merton,  1335.'  Many  of  the  earlier  statute*  are 
known  by  the  names  of  the  pl.iccs  at  which  they  were  passed, 
e.g.  the  Statutes  of  Merton,  Marlbri<ige,  Gloucester,  Westmijister, 
or  by  their  initial  words,  e.g.  Quui  Emptores,  CircumsptcU  Aga^ 
The  earUsflt  existing  sUtute  roll  is  6  £dw.  I.  (the  Statute  of  Glou- 
cester). After  4  Hen.  VII.  the  ttatnta  nO  ceased  to  be  made 
up,  and  caiatmenta  in  diuiociy  Cfint  made  in  S4lls)  ohe  iu 
place.  Some  of  the  acts  pdor  to  the  Sutvte  of  Gfaooester  ait 
of  questionable  .-luthoilQf,  bot  htve  fabwd  icovidoB  hf  a 

kind  of  prcst  ription. 

All  statutes  were  originally  public,  irrespective  of  their  subject* 
m.attcr.  The  division  into  public  and  priv.tte  dates  from  the 
reign  of  Richard  111.  At  present  statutes  arc  of  four  kinds, 
public  general  acts,  public  local  and  personal  acts,  private  acts 
printed  by  the  king's  printers  and  private  acts  not  so  printed.  The 
division  into  public  geoetal  and  public  local  and  personal  rests 
uponaresolutimofbothHoUMtof  Pariiamcntin  179S.  In  1815 
a  reaohitiaa  waa  paawd  la  acomdance  with  which  private  acU 
are  printed,  with  On  emeptiioa  of  naate,  estate, 
and  divorce  acta.  The  lut  tiM)  aie  now  practically  i  . 
by  the  provisions  of  tbe  IMveroe  Act  1857  (except  as  to  Irdaed 
am!  India),  and  the  Naturalization  Act  187a  Since  1815  it 
has  been  usual  to  refer  to  public  general  acts  by  Arabic  numerals, 
e.g.  3  Edw.  \1I.  c.  31,  public  local  and  personal  acts  by  small 
Roman  numerals,  e.g.  3  Edw.  VTI.  c.  wd.  Each  act  is  strictly 
but  a  chapter  of  the  legislation  of  the  session,  which  is  regarded 
as  composing  a  single  act  divided  into  chapters  for  convenicoct, 
tbe  chapters  themselves  being  also  called  acts.  The  citation  of 
previous  acts  is  provided  for  by  13  and  14  Vict.  c.  21,  83.  Itil 
now  usual  for  each  chapter  or  act  to  contain  a  short  title  hjT 
which  it  may  he  cited,  «4.  the  Eknwaitaiy  Education  Aa  iSTa 
The  Shoit  ntles  Act  189a  created  short  titles  fsr 
single  acts  and  groups  of  acta,  and  since  then  It  \ 
to  cite  acts  and  groups  by  their  short  titio^-vl 

>  Ruffhcad's  edidoa  of  dm  statulBB  bepw  widi  the  Macna  Csita 
of  \23s-   But  in  the  JMiaf  SlaMa  that  fom  «i  Macna  CsXa 
which  IS  now  law  appears  as  a  statute  of  the  year  1197.  U  i 
known  as  Conjumatte  carlarum,  and  is  a  recital 
by  Edward  1.  of  the  cluef  provisioos  of  John's  < ' 


ksfua 


Digitized  by  Google 


STATUTE 


813 


nther  than  by  Uw  year  of  the  logn.  8  &  9  Vict.  c.  113,  1.  3, 
nuifcw  «vidmm  the  Ung's  printcn'  copies  (k  private  and  local 
and  pcfaonal  meiM.  A  pcivaCs  act  not  printed  by  the  hing*! 
pitem  is  proved    an  ennined  copy  of  the  pailianient  idL 

A  public  act  binds  all  subjects  of  the  realm,  and  need  not  be 
pleaded  (except  where  the  law  from  motives  of  policy  spedalty 
provides  for  pleading  certain  acts,  as  in  the  defences  of  not 
Ruilty  by  statute,  the  Statute  of  Frauds  and  the  Statute  of 
Limitutians'i-  A  private  act  must  generally  he  pleaded,  and 
docs  not  as  a  rule  bind  strangers  to  its  provisions.  Formerly 
•n  act  took  effect  from  the  first  day  of  the  session  in  which  it 
WES  passed.  The  hardship  caused  by  this  technical  rule  has 
been  obviated  by  33  Geo.  III.  c  13,  by  which  an  act  takes  effect 
from  the  day  on  which  it  noehres  the  r^al  assent,  where  no  other 
dateisBaoied.  ItbhaabeeahsldtoinseBthabecjiuiihigof  the 
day,  so  as  to  govern  all  matters  occarrfaig  on  that  day.  An 
act  cannot  in  the  strict  theory  of  English  law  become  obsolete 

by  disuse.  Ni)!hinp  shii.  t  of  repeal  can  limit  its  operation.  The 
law  has,  however,  l)ccn  mterj>rctcd  in  many  cases  with  somewhat 
less  rigour.  In  the  ca.se  of  a  prosecution  for  blasphemy  in  1883 
(R.  V.  Ramsay)  Lord  ("oleridKe  said,  "  though  the  principles  of 
law  remain  unchangetl,  yei  {and  it  is  one  of  the  advantages 
of  the  common  law)  their  application  is  to  be  changed  with  the 
changing  circumstances  of  the  times."  ^  This  would  be  applic- 
able as  much  to  the  interpietation  of  statutes  aa  to  other  parts 
of  the  connen  km.  Hie  thle,  preamble  and  marginal  notes 
aro  etiktly  ne  pait  «f  a  statute,  thoH^  thqrmqr  at  times  aid 
Itstnterpietation. 

Besides  the  fourfold  division  above  mentioned,  statutes  are 
often  classed  according  to  their  subject-matter,  as  perpetual 
and  temporary,  penal  and  beneticial,  imperative  and  directory, 
enabling  and  dLsablitig.  Tettiporary  acts  are  those  which  expire 
at  a  dale  lixeti  in  itic  act  itself.  Tlus  tlie  .\.-r:'.y  Act  is  passed 
annually  and  cotilinues  for  a  year;  the  Ballot  Act  1872  expired 
at  the  end  of  18S0,  and  the  Regulation  of  Railways  Act  1873 
at  the  end  of  five  years.  By  means  of  these  temporary  acts 
experimental  legislation  is  rendered  possible  in  many  cases 
whero  the  sucoem  of  a  new  departure  in  legislation  is  doubtful. 
In  evsiy  asssiait  an  Expiring  Lam  Cwithreance  Act  ia  passed 
for  the  impaae  ef  continuing  (gnsnlly  in  a  jnar)  a  eoiiBider- 
dde  nmnber  of  these  temporary  acts.  By  48  Geo.  III.  c.  106  a 
oontinuing  act  is  to  take  i/lTcct  fri>ni  the  date  of  the  cxpir.ition 
of  a  temporary  act,  where  a  bill  for  continuing  the  temporary  act 
is  in  parliament,  even  though  it  be  not  actually  •ia:;si  (i  hi  fcire 
the  date  of  the  expiration.  Penal  acts  are  those  which  im[x)sc 
a  new  disability;  beneficial,  those  which  confer  a  new  favour. 
An  imperative  statute  (often  negative  or  prohibitory  in  its 
terms)  makes  a  certain  act  or  omission  absolately  necessary, 
and  subjects  a  oontnvention  of  its  provialoas  to  a  penali^.  A 
iSmctary  atatat*  (BBBimlly  affirmative  ia  its  terms)  lecom- 
ncada  a  certain  act  or  omisaion,  but  imposes  BO  penalty  «B  Bon- 
ofaserrance  of  its  pioviiieBS>  deleiudne  whether  aa  act  is 
Imperative  or  directoiy  the  act  itself  must  be  looked  at,  and 
many  nice  questions  have  arisen  on  the  application  of  the  mie 
of  law  to  a  particular  case.  Enabling  statutes  arc  those  which 
enlarge  the  common  law,  while  disabling  statutes  restrict  it. 
This  division  h  to  some  extent  coincident  with  that  into  bene- 
ficial and  penal.  Declaratory  statutes,  or  those  simply  in 
allirmance  of  the  common  law,  were  at  one  period  not  uncommon, 
but  they  are  now  practically  unknown.  The  Treason  Act  135' 
is  an  examide  of  such  a  statute.  Statutes  arc  sometimes  passed 
in  order  to  evemile  spediic  dedaions  of  the  courts.  Examples 
are  the  Pketon  Act  it7f ,  the  Teiritoiial  Waten  Inriadlction 
Act  1878,  the  Manied  Women's  Property  Act  1893,  the  Itede 
Disputes  Act  1906. 

The  con.^tru'rtior.  or  interpretatinn  of  statutes  dejit-nds  partly 
on  the  common  law,  partly  on  statute.  The  ni.^in  rules  of  the 
common  law,  aa  gathaied  from  the  best  anthoritie»,  are  these: 

•  This  opinion  carries  out  to  a  certain  extent  the  view  of  Locke, 
who  in  article  79  of  hi.s  Carolina  Cwlc  recommended  the  determina- 
tion of  acts  of  the  legiaiature  by  eiHuxion  of  time  after  a  hundred 
yean  fmn  dKir  cnactaMat 


(l)  Statutes  arc  to  be  constnjcd,  not  acrordine  to  their  mrre  li  iit-r, 
but  according  to  the  intent  and  nbjivt  with  which  ihcy  wv^r  made, 
(a)  The  rciatiun  of  the  statute  to  the  common  law  is  to  be  cunMticred. 
In  the  wgcdt  of  1  he  resolution  of  the  Court  of  EKiicquer  ia  Httitm't 
east,  3  Coke's  Kep.  7,  the  points  for  conaderation  are:  "  («)  what 
was  the  common  law  before  the  making  of  the  act  ?  (6)  \Vhat  was 
the  mischief  and  defect  against  which  the  common  law  did  not 
provide?  (c)  WKat  remedy  the  parli.amcnt  hath  resol\'«l  and 
appointed  to  cnn-  the  iliseajic  of  the  (  <iinmi>ri«ialih'  rj;  The  true 
reason  of  the  remedy."  (3)  Beneficial  or  remedial  statutes  are  to 
be  UbHri^.  poaal  mom  strictly,  coastnnd.  O)  Other  atatmm 
tn  pari  miuna  are  to  be  takes  lato  eoaaidcnHan.  (s)  A  rtatnta 
which  treats  of  persons  of  inferior  rank  cannot  by  general  wnds 
be  extended  to  thoM;  of  superior  rank.  (6)  A  statute  does  not  hied 
the  Crown,  urdcss  it  be  namc-d  therein.  (7)  WTjcre  the  provision 
of  a  statute  in  general,  cverythinK  necessary'  to  make  such  provision 
effectual  is  implied.  (8)  A  later  statute  repeals  an  earlier,  as  far 
as  the  t«'o  are  repuKnant,  but  if  they  may  stand  tof^ther  repesl 
will  not  be  ptesumed.  (9)  There  is  a  presumption  against  creatioB 
of  new  or  ousting  of  existing  jurisdictions,  a^inst  impairing  oUig»- 
tioiM.  agaiaet  retroapective  effect,  against  yiolatton  of  intemationa] 
law.  against  monop(.>1ie)i,  and  in  general  against  what  is  inciMivenient 
■  ir  u:;ri a^inali'.c.  (to)  If  a  Statute  inflicts  a  [xnalty.  the  jjenalty 
imjiiii  R  a  prohibition  of  the  act  or  omission  to  which  the  fienalty 
is  imposed.  AMietber  the  remedy  gixn  by  statute  is  the  only  one 
depends  on  the  words  of  the  particular  act.  In  some  cases  an  action 
or  an  indictment  will  lie;  ia  eihcn  the  statutory  remedv,  generally 
summary,  takes  the  place  of  tlw  common  law  remedy.  In  some 
instances  the  courts  have  cor.stnied  the  imposition  of  a  penalty 
as  operating  nut  to  invalidate  a  contract  but  to  create  a  tax  upon 
noa-complianec  with  the  terms  of  the  statute.  The  Intf  rpretation 
Act  1B89  provide^i  an  authentir  um  rprela'Mii  inr  [ninierou?  words 
and  phrases  of  frequent  occurrence  in  statutes.  In  addition  to 
these  general  provisions  most  statutes  contain  an  iaterptetatMa 
clause  or  interpretation  clauses  dealing  with  special  words  or  phrases. 
A  very  detailed  example  is  s.  743  of  the  Merchant  Shipping  Act 

earlier  acts  arc  Rencrally  simple  in  character  and  langiiage, 
and  comparatively  few  in  nuinlH^r.  At  present  nuiutier  passed 
everv  session  is  enormous;  in  the  session  of  1906  it  was  5ti  general 
and  '212  Ux-al  and fSCBoasdaetatthafgraNrbsiiK  under  tMavcrsfB. 
Without  going  aa  far  aa  to  eoaosde  widi  aa  emment  legal  authonty 
that  of  such  TcgislatlOB  thsae^burths  is  unnecessary'  and  the  other 
fourth  mischievous,  it  may  be  sdmitted  that  the  immense  library 
of  the  statutes  would  be  but  a  trackless  desert  without  trustworthy 
guides.  Rcvi.sion  of  the  statutes  was  evidently  regarded  by  the 
legislature  as  demrable  as  early  as  1563  (stee  the  preamble  to  5  Elix. 
c.  4).  It  was  demanded  by  a  petition  of  tbe^  Commons  in  1610. 
Both  Coke  and  Bacon  were  employed  for  some  time  on  a  commiaaoa 
for  revision.  In  1861  was  passed  the  first  of  a  long  series  of  Statute 
Lav  Revision  Acts.  The  most  important  action,  however,  was 
the  nomination  of  a  revision  committee  by  l^)rd  Chancellor  Cairns 
in  1868.  the  practical  result  of  which  has  been  the  issue  of  an  edition 
of  the  Rnistd  SMuUs  in  eighteen  volumes,  bringing  the  revision 
'if  statute  law  down  to  1M6.  This  edition  is  ol  course  subject  to 
the  disadvantage  that  it  becomes  leas  accurate  every  year  as  new 
legisbiion  appeals.  A  Ckrmttoriaii  TeWv  mud  Indix  n  lis  StoMn 
which  are  stiO  law  Is  pubKilicd  mm  lime  to  time  fay  me  oooncil  ef 

law  rc[xtrtinK. 

The  chirt  idMion-;  of  the  Hrilish  statute-,  are  the  AsM(f  «/  the 
Realm  printed  by  the  king's  printers.  Kuffhead's  and  the  fine  folio 

editi<m  i.sNueii  from  1810  to       in  pufMwaoe  of  an  addMs  frsm 

the  House  of  Commons  to  George  III. 

AUTHOBITIBS.— The  safest  authority  is  of  OOmm  the  JtMslsi 
Statutes.  Chitty's  collection  of  Statutes  cj  Aadjcal  VtHity  b  a 
useful  compilation.  Among  the  earlier  works  on  statute  law  may 
be  raentiotvcd  the  readings  and  commentaries  on  statutes  by  great 
lawyers,  such  as  the  second  volume  of  Coke's  Inslitutfs,  Bacon's 
Reading  on  ike  Statute  of  Uses.  Barrinpton's  Obsen-alions  on  the  more 
ancient  Statutes  from  Magna  Carta  to  the  at  Jot.  I.  c.  27  (jth  ed.,  1796), 
and  tiw  iMmaiietien  to  Btawkstoaa'a  Clisiswiaiiit.  Amaoa  the 
later  worim  aw  tiw  twalbss  ef  Pwairis  faad  ed^  1848)  and  SvP.  B. 
Maxwell  (3rd  ed.,  19QS)  and  Harttcastie  (3rd  ed.,  iQOi).  On  the 
interpretation  of  atatutes,  see  l.<-ird  Famborough,  The  Machinery 
of  Parliamentary  Lrfitlation  fiHRi);  Sir  C.  P.  in»Tt,  LeguMm 
Mf.hcis  and  harms  I1901);  Sir  H.  thring,  PractU'Zl  Lepstaiim,  UT 
the  Compottlton  and  La»tuat«  0/  Acts  «/  Parltamtnl  {1902). 

SU^KOttdm 

The  statutes  of  the  Scottish  parliament  before  the  union  differed 
from  the  English  statutes  in  two  important  respects:  they  were 
pa,s.se<l  by  the  estates  of  the  kingdom  sitting  together  and  not  in 

separate  houses,  and  from  1367  to  i6«>o  they  were  discussed  only 
after  preliminary  con.^id<•ration  by  the  lords  ol  the  articles.*  .'\n  act 

'The  Scottish  parliament  from  an  early  date  discharged  ttv  func- 
tions by  the  aid  of  two  comniiEtees  known  as  the  legislative  and 
judicial  committees,  The  legislative  t<utuiejti-e  were  ternM-d  li  rds 
of  the  article*  and  existed  until  i6tt8.  The  judicial  committee  were 
called  lasds  aadltoia. 
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of  the  Seotdtfa  parliament  may  in  certain  cawa  ceue  to  be  binding 

by  desuetude.  "  T<>  I  rirv^  an  act  of  parliament  like  thoM:  we  are 
dealing  with"  i.  '  ilu  Nabbath  Profamition  Acts)  "into  what  is 
callcil  in  Scots  law  the  i<jnditi<-ii  uf  desuetude,  it  must  be  shown  that 
the  (ilU'nre  prohibited  is  not  r.nlv  practised  without  being  checked 
but  is  no  longer  cansidere<l  or  dealt  with  in  this  country  as  an  oDcnce 
asainst  law  '  (Lord  justice  General  Inglis  in  5M<e'<  COM,  I  Couper's 
Rep..  4J>S).  Acts  of  the  imperial  parliament  pawed  since  the  union 
•■tend  in  general  to  Scotland,  unless  that  countr>'  be  excluded  from 
thdr  operation  by  express  terms  or  necessary'  implication,  Scottish 
acta  WC  cited  thus,  1678.  r.  lo.  The  tx^'-t  cflition  is  that  issued  by 
Olderof  the  Ta-asurv.  K71;.  An  edition  of  the  revised  statutes 

boa  facoi  facilitated  by  the  repeal  ol  obsolete  statutes  by  the  Statute 
Low  RcviiMB  ^ootlindj  Act  1906. 

Ireland. 

Originally  the  lord  deputy  appears  to  have  held  pariiaments  at 

Ub  option,  and  their  acts  were  the  only  statutory  law  which  applied 
to  Ireland,  except  as  far  as  judiciiU  decisions  had  from  motives  of 
policy  extended  to  that  c<iuntrv  the  obligiition  of  English  statutes. 
In  1495  the  act  of  the  lri?h  [j.irli.iment  kiiuwn  j-i  l'<i\ni[:nn'  L.iw  or 
the  Statute  of  Drt^beda  enacted  iliat  all  statutes  lately  made  in 
EailaHi  (w  daaona  iomI  oari  dtatual  m  Ireland.  Thia  «aa  coo- 
atrocd  to  mean  tliat  au  atatutei  made  in  England  prior  to  the  tS 
Hen.  VII.  were  \'alid  in  Ireland,  but  none  of  later  date  were  to  have 
any  operation  imless  Ireland  were  specially  named  therein  or  unlexa 
adopted  by  the  Iri*h  iwrlianient  (us  was  dune,  for  instance,  by 
Yclverton's  .\rt,  21  &  22  Cieo.  111.  c.  ±>i  ll.).  Another  article  of 
Poynings'  Law  !<ecured  an  initiative  of  le|j;islation  to  the  English 
pnrj  oonncil,  the  Irish  parliament  having  simply  a  power  of  accep- 
t  or  rejection  of  proposed  legislation.  The  power  of  the  parlia- 
:  of  Gnat  Britam  to  make  laws  to  bind  the  people  of  Ireland 
ladaiod  by  6  (^co.  I.  c.  5.  This  act  and  the  article  of  roynin>:s' 
I^w  were  repealtNl  In  i-iii,  and  the  short  U\v<\  independenie  o(  !lic 
jjarliament  of  Irelanil  w.is  recognized  by  J,i  t 'Co.  111.  c.  2H.  1  lie 
application  of  .irts  passtid  since  the  union  is  the  .same  a.s  In  the  cu^c 
of  Scotl.ind.  Divorieai  t-iarc  still  passed  for  Ireland  (see  Divorce). 
Irish  acts  arc  cited  thus.  36  Geo.  III.  c.  15  (I.)  or  (Ir.).  The  licst 
odittoo  ia  that  issued  in  twenty  volunkes  pursuant  to  an  order  of  the 
aarl  of  WUBtax,  lord-lieutenant  in  1762.  A  volume  of  rcvi.<>cd 
atatulet  ma  published  in  1885.  The  earliest  that  ii  Mill  law  ia 
000  011499* 

British  CoUmiti  and  Dependtncks, 
Arts  of  the  imperial  parliament  do  not  extend  to  the  Isle  of  Man, 

the  Channel  l.slands  or  the  colonics,  unless  they  are  s|>crially  named 
therein.  Hy  the  ('olonial  Laws  Validity  .\i  i  iM>.s  ("the  charter 
of  colonial  Icjjisldtive  inde[)endence  ")  any  colonial  law  repugnant 
to  the  provisions  of  any  act  of  parlUmcnt  extending  to  the 
colony  IS  void  to  the  extent  of  such  repugnancy,  and  no 
cotonial  lur  is  to  be  void  by  repugnancy  to  the  law  of  Rngland 
unlesa  It  be  repugnant  to  such  an  act  of  isnrliamcnl.  For  (dlnnie!, 
without  representative  let;i-:!.itures  the  Crown  usually  let;l-!ates. 
auluei  i  l<i  llif  ron.scnt  of  fx.\rli,imr:'.t  ill  ji.itl  iwil.ir  r;i.4'S.  fc.-vamplc> 
of  imperial  legislation  for  the  colonies  in  general  are  the  Colonial 
Stock  .\ct  1877,  and  the  ColonuU  Courts  of  Admir.ilty  Art  i8i>o. 
For  imjierial  acts  deaUng  with  ptirticulur  colonies  may  be  cited  the 
British  North  America  Act  1S67,  and  the  Commonwealth  of  Australia 
Constitution  Act  1900.  A  colony  is  defined  for  the  purposes  of 
imperial  legislation  by  the  Interpretation  .Act  1889,  s.  18.  In 
many  of  the  colonies,  .is  in  Catuda,  the  c  onstitutionality  of  an  act 
of  the  colotiiiil  le«i~Liii:re  i-.  as  in  the  United  States,  a  matter  for 
the  fiL'ierr-in.iii  >ii  ri  ihv  i ■  .n  couft  oT  of  the  judidal  Committee 
of  the  privy  council  on  api>c.tl. 

Unikd  States. 

By  the  coiistilutions  of  many  stales  English  statute  law.  as 
it  existed  at  the  time  of  the  separation  from  England,  and  as 
far  as  it  is  applicable,  has  been  adopted  as  part  of  the  law  of  the 
states.  The  United  States  and  the  state  are  not  bound  by  an 
act  of  Congress  or  a  state  law  unless  specially  named.  The 
states  legislate  for  themsetvca  within  the  limits  of  their  own 
oonadtntion  and  that  <A  the  United  States.  Here  anicars  the 
striking  difference  between  the  binding  force  of  a  statute  of  the 
United  Kingdom  and  an  act  passed  by  Congress  or  a  state 
legislature.  In  the  United  Kingdom  parliament  is  supreme; 
in  the  United  Stales  aji  act  is  only  of  authority  if  ii  is  in  accor- 
dance with  the  coviMitution.  The  courts  m.iy  iU<  lare  ;in  .k  t 
void  if  it  contravene  the  constitution  of  the  United  States  or  of 
a  state,  so  that  practically  the  Supreme  Court  of  the  United 
States  is  the  ultimate  legislative  authority.  The  restrictions 
Upon  Federal  legislation  in  the  constitution  of  the  United 
States inovide  against  the  suspension  of  the  writ  of  habeas  corpiu 
aoc|lt  in  caae  of  lebellion  or  invaaion,  the  passing  of  a  bill  of 
•tudndar  cr  «r  ptit  fael9  kw,  the  jmpoaitioii  of  cajiitatioa  or 


other  direct  tax.  unless  iti  proportion  to  the  several  states, 
or  of  a  tAX  or  duly  on  exports,  the  preference  of  the  ports 
of  one  state  over  those  of  another,  the  drawing  of  monc)- 
from  the  treasury  except  by  appropriations  made  by  lavr, 
and  the  grant  of  a  title  of  nobility.  Cooatitutional  amend- 
ments contain  further  limitations,  tiM  Uldag  of  private 
property  for  puUk  hm  without  juat  oompcaaatiao,  and  the 
abridging  «f  tlie  light  itf  dliaena  on  account  of  race,  oolour  er 
previous  COndltiOD  of  MCVttllda.  Sme  Iegi.slation  is  limited 
by  s.  le:  ''No  SUte  shall  .  .  .  make  anything  but  gold  and 
silver  coin  a  tender  in  payment  of  debts,  p.i.ss  any  bill  of  attain- 
der, rt  ^oj//(jftolaw,  or  law  impairing  the  oblij;atioii  of  ronlr.uis, 
'>r  gram  any  title  of  nobility.  "  The  vetiioii  further  lorbidi 
imposition  of  duties  on  imi>orts  or  cxfions  or  anv  dulv  of 
tonnage  without  cuuieir.  of  Congress.  State  coiulilulioiis  tifuTi 
contain  further  reilrictions;  among  the  more  usual  arc  pro- 
v'i'iions  against  laws  with  a  retrospective  operation,  or  impaiiii^ 
Lbc  obligation  of  contracts,  or  dealing  with  more  than  one 
subject  to  be  expressed  in  the  title.  The  time  when  a  statute 
is  to  talw  effect  after  its  jiassing  is  often  fixed  ^  state  constftn- 
tiona.  The  statutes  of  the  United  States  were  revised  under 

the  powen  «f  an  act  of  CoQgKSB  passed  an  tS74  Cmss.  L  c.  33J)> 
and  the  volnme  of  Rerised  SMulu  was  issued  in  1875.  Thete 

was  a  second  etiition  in  1878  and  several  supplemcni.s  have 
appeared  since  that  date,  ilany  of  the  slates  have  also  i>..sutd 
revised  editions  of  their  stalutc-s.  The  rules  of  corLstruction  are 
in  general  agreement  with  those  adopted  in  England.  In  some 
states  the  nfeiendum  h^a  been  introduced  in  certa&i  < 
Continental  European  Counlrirs. 
1 II  ini>''t  European  countries  there  is,  a  code,  the  existence  of  ^ 
makes  the  system  of  legislation  hardly  comparable  to  ounj.  The 
a.ssent  of  two  rlianilx-rs  and  of  the  monarch,  or  president,  ii  generally 
necessary.  Greece  is  an  exception;  it  is  the  only  state  in  Europe 
with  one  chamber. 

/KterwMiaiMf  low. 
The  term  "  sutute  "  is  used  by  intcinational  jurists  and  civilians 
mostly  on  the  continent  of  Europe  to  denote  the  whole  body  of  the 
iiinniiMpal  law  of  the  state.  In  this  sense  statutes  are  either  real, 
IKTsonal  or  mixed.  A  real  statute  is  that  pan  of  the  taw  which 
deals  directly  with  projjeTty,  whether  nioval>le  or  immovable.  .\ 
piTvonal  statute  has  for  its  object  a  iwnvoii,  iin<l  deals  with  questioiis 
o<  status,  such  as  marriage,  legitimacy  or  infancy.  A  mixed  statute 
affects  both  property  and  person,  or,  according  to  wmc  authorities 
it  deals  with  acts  and  obligations.  IVrsonal  statutes  are  of  universal 
validity;  real  statutes  have  no  extra-territorial  authority.  The 
determination  of  the  class  under  which  a  particular  law  ought  to 
fall  is  one  of  Rrcat  diHu  ulty,  and  one  in  which  there  is  often  a  conflict 
11!  K'.;iil  tipiiiiiin.  Oil  ilie  whole  the  divlMuii  ap|)C-ars  to  have  created 
more  ditTirultics  than  it  h.is  ^'>!\  e<l,  and  It  Is  rejected  by  Savigny  as 
UMsiitisf.irtory. 

See  Stor^',  C<mfiicl  0}  Laws,  §^  12-16;  Fhillimore,  International 
Lam,  vol.  nr.  ch.  xvi.;  Fillet,  Prmapn  d»  dnit  imttmaiional  prni, 
cha.  xL  and  xli.  ij.  \v.) 

STATUTE  MERCHANT  luid  STATUTE  STAPLE,  two  old 
fwrnsof  security  ,  long  obs<.>lLie  ii:  Kn^lish  pr.ictiic,  though  refer- 
ences to  them  still  occur  in  some  moiiern  statutes.  The  former 
security  was  first  created  by  the  Slaluii'  of  .\cton  Bumell  (i  J83) 
and  ampliturd  by  the  Statute  of  Meri  h.uus  (1285) — whence 
its  name — and  the  latter  by  an  act  01  1.55^^,  which  provided  that 
in  every  staple  (('.«.  public  mart)  the  &eal  of  the  staple  should 
be  sufTicicnl  validity  for  a  bond  oi  leooid  acknowledged  and 
witnessed  befofe  the  mayor  of  the  stmle.  They  were  originally 
permitted  oi^y  among  traden,  foe  UK  benefit  of  commerce, 
but  afterwards  extended  by  an  act  of  Henry  VIII.  (is.?j)  to 
all  subjects,  whether  traders  or  not.  The  credit  r  u;  ,lir Vitlier 
form  of  security  was  allowed  to  seize  the  goods  and  hoUl  the  lands 
of  a  defaulting  debtor  until  Miisfaclion  of  his  debt.  \\  liilc 
he  held  the  lands  he  w.is  termed  tenant  by  statute  merchant 
or  by  statute  staple.  Ir,  addition  to  the  loss  of  hw  goods  and 
lands  the  debtor  was  liable  to  In-  imprisoned.  Statute  merchant, 
owing  to  the  summary  method  of  enforcing  payneittt  Was  some- 
times known  as  "  pocket  judgment."  Both  Wdt.  ispealed  by 
the  Statute  Law  Revision  Act  1863. 

STAimTOM.  SIR  OWttOE  THOMAS.  Bait.  (1781  1S59), 
Eni^  tiavdicr  sad  Orientafiat,  waa  bom  near  Salisbury  on  the 
s6tb  of  May  1781.  He  was  tke  son  of  Sir  Gsoi|o 
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Stnntoo  (17  57-1801),  first  baronet,  <liplomaiistandOricnt&list. 
and  in  1792  accompanied  his  father,  who  had  been  appointed 
tacntaiy  to  Lord  Macutnqr's  mniioii  to  Oiiai,  to  the  Far 
Eut.  H*  acqidnd  a  good  kaowladaa  of  fTiiniw.  and  in  170S 
vmt  appointed  a  writer  in  the  EaA  ladia  Cooiiiany^  factory  at 
Canton,  and  subsequently  its  ddef.  In  1805  he  transhited  a 
work  of  Dr  Cmiru''-  rL.irs*;in  into  Chinese,  thereby  introtlucing 
vaccinaiion  uiiu  C  hina.  In  iS:6  he  procc-cxlcd  as  «-ion<i  com- 
missioner on  a  special  mission  to  I'ekin  with  Loni  AmhiTsl 
and  Sir  Henry  Ellis.  Between  1S18  and  1852  he  was  M.P.  for 
several  English  conslilucncici,  tiniiUy  for  Portsmouth.  He  w.is 
a  member  of  the  East  India  Conunittcc,  and  io  1^23,  in  con- 
junriion  with  Henry  Thomas  Colebroke  founded  the  Royal 
Asiatic  Society.  He  died  on  the  loth  of  August  1859. 

Hi*  publicationt  include  traaabtiou  of  Ts  TstHg  tim  let,  bemg 
the  FundamfHtai  Latvs  of  China  (iSlO).  the  first  Chinese  book  trans- 
lated Jnto  En)(li>h.  and  of  the  Nomine  of  the  Ckinest  Embassy  to 
the  Khan  of  the  Tourtouth  Tartars  Mini-tlanfous  A'c/ucs 

Relating  In  China  and  our  fommfi  nji  inlrf  >'ur:,-  u^tt:  liuU  Country 
(,IS32);  Notes  of  Proceedinns  and  tjccurrences  ij.'.fit.i;  Krttisli 
Embosxy  to  Peking  (1824);  Oiuervatioi%s  on  our  Ch\nr't  Ci'rr.r'ur.c 
(1850),  F<jr  the  llaktuyt  Society  he  cditeti  Conz-iUz  ilc  Mi:niiun^> 
Ilislury  I'i  ihi-  t.rrui  and  Mighty  Kingdom  of  China. 

STAUNTON,  HOWARD  (1810-1874),  English  Shakespearian 
ffanln''  and  writer  on  chess,  supposed  to  have  been  a  itaiural 
■OB  of  Frederic  Uowaid,  fifth  eail  of  r«rW«li»^  was  bom  in 
tSio.  He  is  Hid  to  bam  itwfied  at  Oiferd,  but  if  so,  lie  never 

matriculated.  Settling  in  London  he  soon  spent  the  small 
fortune  left  him  under  his  father's  wUl  and  began  to  make  his 
li\'ing  by  journalism.  He  gave  much  of  his  attention  to  the 
study  of  the  English  dramatists  of  the  Elizabethan  age.  As  a 
Shakespearian  commentator  he  showifl  the  qualities  of  i. 'itc 
ness  and  caution  which  made  him  excel  in  chess.  He  posac^^sol, 
moreover,  a  tborou^  mastery  of  the  literature  of  the  perimi 
shown  in  his  papers  in  the  Athenaeum  on  "  Unsuspected  Cor- 
ruptions of  Shakespeare's  text,"  beg\m  in  October  1S73.  These 
formed  pact  of  the  matwials  which  he  intended  to  utilise  in  a 
proposed  edilieii  of  Sheiteipesie  vlrfdi  never  hecame  an  acoon^ 
plishcd  fact.  In  1864  he  published  a  facsimile  of  the  Shakespeare 
folio  of  162.^,  and  a  facsimile  edition  of  Much  Ado  about  Nothing. 
ph' ■Iclil  Iui;;T;i|ihi'il  from  the  (|'..ar;i)  of  i6oo.  He  liii-il  in  I-<->ti- 
don  on  the  iind  of  June  iS;.).  .Staunton  s  services  to  chess 
Kteraturc  were  very-  preat.  and  the  game  in  England  owes  much 
of  its  later  popularity  to  him,  while  for  thirty  years  he  was 
the  best  player  in  England,  perhaps  in  the  mdd.  For  llis 
laiportant  trorlu  on  the  subject  see  Chkss.  i 

mOVTOHi  an  independent  city  and  the  county-seat  of 
AncuBta  coanty,  Virginia,  U.&A.,  about  135  m.  N.W.  of  Rich- 
mood.  Pop^  (1S90)  6973:  (1900)  71^  infiading  iSaS  negroes 
and  149  taa^k^Mini;  (191Q)  10^604.  StawHaii  is  served  br 
the  Chesapeake  ft  OMo  and  the  Baltimore  ft  OMo  nihrays. 
It  lies  between  the  .\Ileghany  Moun1;uris  and  the  Blue  Ridge, 
on  a  plateau  about  1.580  ft.  above  sea-levd,  in  a  lerlile  farming 
country  with  gn<xl  pa.sturc  on  the  hillsides.  In  Staunton  arc  .1 
county  court-house,  the  Western  State  hospital  for  the  insane 
(1828),  the  Virginia  school  for  the  deaf  and  the  blind  (t8jg), 
the  King's  Daughters'  hospital  (1895),  Dunsmorc  business 
■floDsge,  Staunton  militsiy  academy,  the  Mary  Baldwin  sem- 
fawy,  formeily  Augusta  female  semiaaiy  (founded  in  1843) 
and  Stnait  HsH  (for  girls),  winch  wss  fcmnled  m  1843,  was 
incorporated  in  1S45,  and  was  rcincoiporated  in  1907  under  its 
present  name  in  hoiMur  of  Mrs  J.  E.  B.  Stuart,  wife  of  the 
Confeiierate  c;t\  alp,-  le.ificr.  who  w.vs  its  prirv  i|ial  in  iS7()-iS<jH. 
One  mile  east  of  St,r.ir.li>n  is  a  U.S.  national  military  cemetery 
with  f;ra\!-s  of  f'nion  soldiers  killed  at  Port  Republic.  Cross 
Keys  and  Piedmont;  and  west  of  the  city  is  a  Confefleratc 
cetnetery  -with  a  memorial  monument.  The  municipality  owns 
the  waterworks,  the  electric-lighting  plant  and  the  opera 
bmse  An  interesting  featnia  of  the  city  government  is  the 
qnpleyinciit  of  A  bu^bwss  maanBr  (de^ed  aanualfy  by  the 
dty  coancO),  idiose  dtitfcs  are  In  general  aindlar  to  tbnse  « the 
business  manager  of  a  Uirge  corporatiott—  e.^.  be  buys  the  city's 
supplies  and  has  general  supervision  over  the  dty  improvements. 
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The  first  settlement  in  this  vicinity  was  on  Lewis  Cieek,  aboat 
2  m.  cast  of  the  city,  ia  1731.  A  county  court-house  wh  rait  hm 
in  1745,  and  the  name  Stauatoa,  in  honour  of  the  wife  of  9b 
WOHam  Gooch  (then  lientenaiit-govemor),  whose  nuddea  name 

v  as  Staunton,  was  used  in  1 748-1 74Q,  but  Staunton  was  not 
irfcorporated  as  a  town  until  1761.  It  was  chartered  as  u  city 
in  1870,  and  then  became  a  municipality  independent  of  the 
county.  The  coqxjrate  limits  of  the  city  were  extended  in 
1005  and,  as  its  popul.ii ion  thus  bcc.ame  DOn  thtB  le^OOO, 
Staunton  was  made  a  city  of  the  first  cl,iss. 

STAUROLITB,  a  mineral  consisting  of  basic  aluminium  and 
ferrous  iron  sihcate  with  the  formula  UFeAltSitOa.  The 
material  Is,  however,  osnalfy  very  impure,  the  crystals  encksiag 
sometimes  as  nuich  as  30  or  40%  of  quaita  and  other  arincnls 
as  wdl  as  carbooaocoos  matter.  Crystals  are  orthoihombic 
and  have  the  focmof  six-sided  prism*.  Intcrpenelratinp  cruel 
form  twinned  crystals  arc  very  common  and  characteristic ;  they 
were  early  known  as  pifrrrs  dc  crnii  or  Lzpis  crufijer,  and  the 
name  staumlitc.  given  by  J.  C.  Dclamctherie  in  1702,  has 
the  same  meaning  (Greek,  aronphi.  a  cross,  and  Xiflos,  a  stone). 
In  fig.  I  the  twin-plane  is  (033)  and  the  two  prisms  intercToss 


Twinned  Cryatals  ui  Staurolitc. 

at  an  an^  of  91*  is'}  b  %  a  the  tana-plaae  it  (S33)  and  the 
prisms  intercnw  at  aesily  do^.  The  mineral  is  translucent 
to  opaque  and  dsilt  feddlsh-bfown  tn  colour;  it  thus  has  a 

certain  rcscmI)lanceto  garnet. and  on  ihi^  account  has  been  called 
grenatite.  Waterworn  jx-hblcs  of  material  sufficiently  tran.s- 
parent  for  cutting  as  gem-stoncsi  are  oi c.isionally  found  in  the 
diamantiferous  sands  of  Brazil.  The  hardness  is  7}  and  the 
specific  gravity  ),-7S-  Siaurolite  is  a  characteristic  mineral  of 
crystalline  schists,  and  it  is  also  a  product  of  cuntact-meta- 
morphism.  Large  twinned  Ctystals  with  rough  surfaces  are 
found  is  nicarscbist  ia  Brittany  and  at  several  plaees  in  the 
United  States,  «,g.  in  Fanam  ooanty,  Geoi|^  Uatwumed 
aystais,  tnulilfieBt  and  of  a  lidi  brown  colour  (grenatite). 
arc  alnusdaiit  ia  the  sflvety  white  paragonite-schist  of  Monte 
Campione,  St  Gothard.  (L.  J.  S.) 

STAVANGER.  a  seaport  ot  Norway,  rapit.tl  of  Stavanpcr  ami 
(tountv).  on  the  west  coxst  in  50°  N.  (that  of  the  Orkiuy  Islands 
and  northern  Labrador).  Pop.  (it)Oo),  30,541.  It  lies  on  the 
south  siile  of  the  Bukken  Fjord,  and  has  a  picturesque  harbour 
well  sheltered  by  islands.  The  town  is  one  of  the  oldest  in 
Norway,  founded  in  the  8th  or  gth  centuiy,  hot  the  present 
town  is  modem,  though  namw,  windiqg  Mieets  and  wooden 
bouses  give  It  aa  aaliqae  i^ipearance.  It  bMame  the  seat  of 
a  faJahoprie  in  Ae  ijtb  oai^By.  Theui^  the  bishop's  see  was 
removed  to  Christhinsand  !n  tMs,  the  Romanesque  cathedral 
tliundi  .if  St  Swilhiin.  founded  l)y  the  English  bishop  Reinald 
ill  the  end  of  the  iilh  century,  and  reltuili  after  being  burned 
down  in  1272.  retnaiiis,  and,  next  to  the  ca(he<lral  of  Trondhjcm, 
is  the  most  interesting  stone  church  in  Norw.iy.  There  is  an 
ornate  [)ainlcd  pulpit  of  car\'ed  wood  (1658).  The  old  episcopal 
palace  of  Kongsg.<uird  is  now  a  Latin  school.  There  are  a 
theatre,  an  interesting  mUSeum  of  antiquities,  natural  history 
and  art;  and  a  piauteaque  park  (Bjeigstcd).  The  industries 
of  the  town  and  its  environs  (Sandnaes,  fee)  an  pra^Mrous, 
including  factories  for  preserved  foods,  woollens  and  linens, 
lime,  iodhie  from  seaweed,  and  domestic  oommoditics.  The 
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fiihnrifi  ■»  inporttal— for  berriac,  nudMid,  apntt.  cod, 
— tiwMi^  InbtUn  and  uicbovics.  On  Rcnncs  Island  in  the 
fjord,  over  against  the  town,  there  is  a  Cheviot  shccp-brccding 

fann  undrr  govi-rnrrn-nt  au^[iii:L-s.  The  ini|)Orls  consist  prin- 
cipally ol  coal,  salt.  Rraiii  ;inJ  tiour,  Kruc^.-rics,  textiles,  woikI, 
and  mineral  oils.  The  most  i:iip>onant  export  is  fish,  other 
items  being  seaweed,  marble,  preserved  foods,  butter  and 
uuurgarine  and  infusorial  earth. 

Stavangcr  is  the  first  port  of  call  for  northward-bound  pas- 
senger steamers  from  Hull  and  Newcastle,  and  has  regular  services 
fim  aU  Uk  NorwiQgiaa  coaat  tOfaiUi  bom  Uambuig,  Ac.  Arail- 
luw  tootli  ■bQC  t]ie  wild  ud  dookte  ooot  of  Jwdona, 
one  of  the  iim  knr  and  impntected  alura  in  Nnrmy,  the  scene 
of  many  wrecks.  Stavanger  canunandB  a  oonaidenble  tonrist 
traCTic.  It  is  the  st.irtin^  ^wint  of  .i  favourite  tour,  eniVirai  ing 
the  fine  valley  of  the  Sajui  Rivcr,  the  great  Lake  iDiuda.!  ..md 
the  Bratlani.ls<lal.  The  I.yse  Fjord,  a  branch  of  the  Bukkcn 
Fjord,  is  a  fine  narrow  inlet  enclosed  by  precipitous  mountains, 
Stavanger  is  the  birthplace  of  Kjelland  the  r.ov<  l;;,t  i  iS^  j  i. 

STAVELEY,  a  town  in  the  north-western  parliamentary 
division  of  Derbyshire,  England,  ism.  S.E.  of  Sheffield,  on  the 
Midland  and  the  Great  Central  railways.  Pop.  (1901],  11,420. 
It  lies  in  the  valley  of  the  Rothcr,  in  a  populous  industrial 
diatiict,  devoted  chiefly  to  the  wockiog  of  coal  and  imi;  while 
there  are  manufac tares  of  Iron  goodf  and  bnisbet  in  the  town. 
The  church  of  St  John  the  Baptist  is  Eariy  En^ish,  with  much 
Perpendicular  aitd  modem  alteration;  it  contains  a  number 
of  interesting  early  monuments. 

STAVEIOT,  an  ancient  town  of  Belgium,  in  the  south-east 
of  the  province  of  Li^Re.  I'op.  l'igo4),  5057.  Here  Charles 
Martel  gained  a  signal  victory  over  Ncustria  in  719.  A  monas- 
tery had  been  established  there  half  a  century  earlier  by  St 
Reinacle,  hiahop  of  Tongres.  The  prince-abbot  of  Stavclot 
cxerdaed  secular  authority  over  many  towns  in  the  Ambl^ve  and 
Waicbe  valleys,  including  Malmidy  (now  in  Prussia),  and  had 
a  aeat  in  the  old  German  Diet.  In  181 5  the  treaty  of  Vienna 
bnkB  iq>  the  Stamiat  principality,  giviag  lialf  to  Fkusiia  and 
half  to  the  Netheriaadt.  <Mbr  tha  tower  of  the  old  Bcaedic- 
tiae  abbey  remains,  and  tlw  aluiiiB  o(  St  »— — A  is  pmotved 
in  the  parish  church. 

STAVROPOL,  n  govrmmcnt  of  norlhrrn  Caucasia,  Russia, 
having  an  .area  of  j6,4Q2  wj.  m.  nmi  ooundcd  by  the  govern- 
ment of  .\strakhan  and  the  territory  of  the  Don  Cossacks 
on  the  N.,  by  Kuban  on  the  W.  anil  by  Terek  on  the  S.  and  E. 
It  occupies  the  eastern  part  of  the  hro.nl  steppes  which  Stretch 
away  north  from  the  foot  of  the  main  chain  of  the  Caucasus. 
The  western  part  of  the  government  is  diversified  by  a  broad 
tmdiitotint  twelliaib  1500  to  aooo  ft.  abov«  sea-level;  in  the 
aoathem  pait  of  tUi  imlUng,  and  ptindpnlly  in  Tmk,  ibm  is 
a  group  oIE  rfgtent  anniitalH*  th«  Bsehtsa,  tSoo  to  4600  ft.  in 
height,  which  am  eonaidend  by  R.  Abich  to  be  a  porphyritic 
upheaval  at  the  point  of  intersection  of  the  two  predominant 
orographical  lines  in  the  Caucasus  (south-west  to  north-east 
and  south-east  to  north-west).  Northward  and  eastward  of 
these  heights  are  extensive  steppes,  ^oo  to  400  ft.  alxive  the  sea, 
having  fientle  slopes  both  to  the  north  1 '.o  the  ■:lej)ressL(jri  >:A  the 
Manych)  and  to  the  east  (towards  the  low,  arid  shores  of  the 
Caspian  littoral). 

Stavropol  is  chicflv  drained  by  the  Kuma  and  its  tributaries 
(Karamv  W  and  Biiivol.i),  its  basin  being  the  m(jst  fertile  part  of 
the  Euvernment,  but  the  evaporation  is  so  great  that  the  Kuma  never 
reaches  the  Caspian  except  in  spring.  The  Manych  la  not  so  much 
a  rivcr  as  a  aencs  of  lakes,  occupymg  a  depression  which  formerly 
was  a  coonectlng  channel  biilwwn  the  Blade  Sea  aad  the  Caspi.m 
This  channel  has  two  ilopca,  the  eastern  sometimes  discharcing 
its  aena^  watCMupply  into  the  Kuma,  while  on  the  wesitern  slope 
tbeclpagaled  takes  which  fill  u]>  ihe  <'rprea«ion  drain  into  the  Don. 
reaching  it  however  only  during  spring.  Two  Y<T;orlyk5  ((Iro.it 
and  Middle),  the  Kalaus,  and  the  Chogra  (temporary  tril>ut,iri.  >. 
of  the  Man)xh),  drain  the  western  part  otStavropol.  On  the  whole, 
irrigation  b  re«tricted.  and  in  the  eastern  steppes  water  is  supplied 
only  by  cistems.  Besides  the  lakes  of  the  Manych  depresaon,  there 
an  many  smaller  salt  tikes  along  the  Caspian.  Timber  io  scarce, 
even  in  the  hilly  tracts. 

The  climate  is  marked  by  rapid  changes  of  temperature.  The 


dry  cast  winds  are  !k)metimcs  very  violent  in  the  spring  and  eariy 

summer,  blowing  the  set-ds  out  of  the  field,*,  and  even  destroying; 
in  a  few  day>  all  cxistinj^  vc«>tati<in.  In  July  and  .•\ugii>t  tl.>:\ 
continue  for  several  witks  m  s  jrccssion.  and  choke  the  air  with  du-i 

I  he  average  tcmpemiin  s  at  the  town  of  Stavropijl  (altitutle  20,^0  ti 
arc  much  kmer  than  one  might  expect  in  that  Latitude;  that  fur 
the  year  is 47*  Fnhr>i  that  for  January  24*,  and  that  for  August  6S*. 
Thennnfallattlieianieplacei*28  '3  in,,  but  other  parts  of  the  go>vcni- 
ment  are  much  worse  oflf  in  this  respect,  the  yearly  rainfall  being  only 

II  10  21 5  in. 

There  is  a  great  lack  of  fcjrests,  which  are  found  only  near  the 
town  1)1  St.ivrofKjl  .and  .^long^i^lo  of  the  ni.iiii  river?.  In  the  prairia 
the  only  arboreal  vevctatiun  is  tamarisks  and  the  dwari  almond  tree. 
Altofeuur,  esoept  >n  the  Ully  parts  of  the  govenunenl*  tlw  Beea 
and  nuna  differ  to  a  great  cicteat  ftom  the  wre  and  fauna  of  odicr 
part«  of  the  Caucasus.  Both  resemble,  on  the  one  hand,  those  of 
Central  Asia  in  such  features  as  the  presence,  among  mammals  and 
birds,  of  the  antelo]*  5aira  laUirita,  L..  the  steppe  fox  Vulpt: 
coriac,  Palla*,  and  the  lark  Melanocorypha  tatattca,  Pallas,  and 
among  plant»  of,  firstly  Tamarix  PaUasii,  Statue  catpia  and  Stipa 
Ititimemta  (all  cJiaiacteristic  of  the  arid  prairies  beyond  the  Urals), 
and  secondly  of  Htedcs  of  Salsola,  Miumia,  Studa,  ArUmma. 
KoMi  and  Camphontma,  all  characteristic  of  the  salt  steppes  «f 
Asia;  on  the  other  hand,  both  flora  and  fauna  have  onny  featans 
in  common  with  the  prairicM  of  itouth  KusMa. 

As  regards  geoli>g> ,  the  whole  of  the  go\'cmment  U  co\'erpd  with 
Tertiary  and  post-Tcrtiary  deposits.  Lower  Miocene,  Middle- 
Mediterranean  deposits,  and  Sarmatian  clays,  limestones  and  sand- 
stones crop  out  o\-eT  nearly  one-half  ol  the  surface  of  the  government, 
namely,  in  lt.4  higher  portion,  while  the  remainder  is  miried  ante 
loess  and  fluviatile  and  lacustrine  deposits.  A  narrow  zone,  no* 
a  low  pl.jin  .almiist  dcv<jid  of  \'cgetation,  Ls  overlain  with  the  socatled 

The  popuLition  is  rapidly  increa.^ing,  particularly  fnmi  natural 
causes,  and  partly  in  c<inM.-<nience  nf  immigration.  In  IS»6  it  was 
702,635;  in  1897,  879,758;  and  in  1906  was  estimated  at  1,023,700 
The  averaf(e  density  ol  the  population  is  only  44  per  sq,  m.,  but  ia 
some  districts  it  rises  to  87.  Russians  form  90 /o  of  the  populatioa. 
the  other  races  Ix-ing  Kalmucks,  Turkomans,  Nogai  Tatar*. 
Anneman.i,  (rttirgi.ins,  (rtTiii.iin,  Poles,  &c.  More  than  four-fiftlu 
of  the  jxipulation  (til  °o)  are  Russian  peasants.  The  nomad  pojpuls- 
tion  occupies,  howescr,  mure  than  om-lhird  ol  the  ti  rritory.  Tberf 
are  four  ordinary  districts,  the  centres  of  administration  in  which 
are  Stavropol,  Akaandnvskp  Medvyezhinsic  and  risehotwjs.  litt 
chief  town  of  the  district  or  Novo^riaoryevsk ;  bcsiacs  these  tic 
territory  occupied  by  the  nomads  b  divided  into  three  districts, 
Bolshe-Dcrbetovsldy,  Turkoman  and  Achikulak. 

Agriculture  is  the  most  important  occupation  of  the  settled  popuk- 
tion,  and  hi  large  is  the  harvest  that  no  less  than  l6,o(x>  l.itK)urer> 
come  annually  from  European  Russia  to  assist  in  gathering  in  tlir 
crops.  The  peasants  own  some  48%  of  the  total  area,  private 
persons  7%.  the  imperial  government  a%  and  the  Crowa  less 
than  a)k  Agriculture  b  most  successful  on  the  wide  jprairie  lands, 
where  over  3,350,000  acres  are  annually  under  cereals.  The  prineipel 
fTops  arc  rye,  wheat,  oats,  barley  and  potatoes.  Melons,  water- 
mefons,  flax  and  sunflowers  are  widely  cultivated.  M«icrn  asn 
cultural  implements  arc  in  general  use.  Vineyards  stretch  fur  ck>«c 
upon  too  m.  along  the  Kuma,  and  nearly  800,000  gaUons  of  wine 
of  an  inferior  quality  are  obtained  annually.  The  factories  aic 
limited  to  flour-mills,  oil-mills,  distilleries,  tanneries  aad  candk 
works,  and  a  few  domestic  industries  are  carried  on  in  the  vBlagt*. 
Considerable  quantities  of  grain,  flax,  wool  and  hides  are  exported, 
and  the  t.iirs  are  very  animated.  Large  iimniinfj  uf  corn  are  expc'rlol 
both  to  the  mountainous  districts  of  (_  auca^ia  .ir.rl  t'  1  Ru-'i.i  '  Ri>stov- 
on-thc-Don).  Livestock  hrciiHinf;  is  ent;.ii:rfl  i-i  \vi\-  l.tr^ch.  not 
only  by  the  Kalmucks,  Turkomans  and  iNogai  Tatars,  but  also  by 
the  Russians. 

The  northern  slopes  of  the  Caucasus  began  to  be  colonised  by 
the  Russians  at  a  ver>'  early  period,  and  as  e.arly  .is  the  1 1th  rentur)' 
part  of  the  tiTrit<jry  now  (jcrupie^l  by  .St  u  ri:(M>1  was  l<no>kn  to 
Russian  annalists  as  the  Tmutaralcan  pri^ci[);^lit^  .  which  had  Russian 
princes.  .^  new  attempjt  to  eolonizo  Norih  (  .iui.asia  was  made 
in  the  l6thcentiiry,  under  Ivan  the  Terrible,  who  married  a  Kabardias 
iirincess.  This  was  again  unauooesefult  and  it  was  not  till  I7II  tbat 
Russia  began  regularly  to  ooloniie  the  territory  by  Coaaadi  setd^ 
ments.  Kizlyar  was  founded  in  1736,  Stavropol  In  1776  or  tffj. 
Vast  tracts  of  lands  were  given  by  Catherine  1 1,  to  uk  couWrfc 
who  b»an  to  people  them  with  serfs  from  Russk. 

(P.A.K.iJ.T.BiO 

IttVaiinU  a  lasm  of  aoothn  Ihiariat  oipttal  of  tfw  fs^ 
ment  of  the  same  name,  situated  on  a  plateau  9030  ft.  aho«e 

the  sea,  on  the  northern  slope  cf  the  Caucasus.  200  ni.  N.W.of 
I  Madikavkaz.  It  is  connected  by  rad  (J47  in.,i  with  Rostov- 
on-the-Don.  .Mthough  founded  only  in  1776,  it  has  giowii 
rapidly,  and  had  in  t&8s  a  population  of  35,561,  and  of  46,g65 
in  igoo,  Stavropol  is  an  episcopal  see  of  the  Orthodox  Grrek 
Church,  and  one  of  the  best-built  provincial  towns  of  ibc 
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SutBian  Empire,  having  wide  streets,  and  houses  mostly  of 
•tone,  with  large  gardens  surrouading  the  houses.  There 
are  public  libnrics,  a  people's  paliM  and  several  scientific 
societies.  SUvniiol  has  flour-mlb  and  vaikMU  small  fac- 
lorica.  Xdife  munlieB  of  cattle  an  aent  to  Hoaoow  and  St 
PctenbuTK,  wUle  oenak,  taUow  and  sbecpskins  are  exported 
to  Russia,  and  manufactund  wares  imported.  Armenian, 
Georgian  and  Persian  merchants  carry  on  a  lively  trade  in  local 
wares. 

STAWELL,  SIR  WILLIAM  POSTER  (iHi.s  1880).  British 
colonial  statesman,  w.as  the  son  of  Jonas  Stawcll,  of  Old  Court, 
in  the  county  of  Cork,  and  of  Anna,  daughter  of  the  Right  Rev. 
William  Foslcr,  lii5ha[i  of  ("loghor.  He  was  born  on  the  27th 
of  June  18(5,  was  educated  at  Trinity  College,  Dublin,  studied 
law  at  King's  Inn,  Dublin,  and  Lino^'s  Inn,  and  was  called 
to  the  Irish  bar  in  1839.  He  practised  in  Ireland  until  1842, 
and  then,  making  his  home  in  AustiaUa,  was  admitted  to  the 
Mdboune  hai  ia  1H43.  ^  ««giig«l  atouivdy  In  paatonl 
pmniiti,  ud  had  ilieap  itaAiaiB  it  Natte  YaBock,  00  tlie  binki 
of  the  river  Avocn,  ml  In  the  nc^hourhood  of  Lake  Wallace, 
near  the  South  Australian  border.  For  many  years  he  enjoyed 
the  leading  practice  at  the  local  bar,  and  when  the  Vmt  Phillip 
district  of  New  South  Wales  was  separalt-d  from  the  iiar<nt 
colony,  and  entered  upon  an  independent  existence  as  :hc 
colony  of  Victoria,  Mr  Stawcll  acccptc<l  the  position  of  aliorncy- 
general  and  became  a  member  of  the  executive  and  legislative 
councils.  A  few  weeks  after  his  appointment  gold  was  dis- 
covered, and  to  Mr  Stawell  fell  the  arduous  duties  of  creating 
•  qpttcm  of  government  which  could  cope  adequately  with  the 
tfUjcuHfaa  of  the  position.  He  had  to  establish  a  police  force, 
fruwieguUtiona  for  the  govemmat  of  the  goldfiehla,  mpoint 
nagfatiatca  and  ofBcbb  of  every  gnde,  and  protect  Jm  and 
pnperty  against  the  attacks  of  Uie  hordes  of  adventurm, 
many  of  desperate  character,  who  landed  in  Victoria,  first  from 
the  neighbouring  colonics,  and  later  from  Kuro|)c  and  America. 
It  w.as  vcrv'  much  owing  to  the  firm  administration  of  Mr  Stawcll 
thai .  at  a  time  when  the  government  was  weak  and  a  large  section 
of  the  newcomers  impatient  of  control,  lynch  law  was  never 
resorte<l  to.  He  had  very  little  assistance  for  some  time  from 
any  of  his  colleagues,  and  until  the  executive  council  was 
Itnogtliened  by  the  admission  of  Captain  (afterwards  Sir  Andrew) 
Qufca  and  Mr  H.  C.  E.  Childers  Mr  Stawell  was  the  brains  as 
well  as  the  body  of  the  administration.  The  success  of  his  policy 
ma  aiHin  the  whole  icmarkabie.  In  the  Icgialattin  he  waa 
•ometima  opposed,  and  at  other  titnea  awiited,  by  Vst  (after- 
wards Sir  John)  O^hanassy,  who  was  the  leader  of  the  pcqpnlar 
party,  and  between  them  they  managed  to  pass  a  numbisr  of 
stritvites  which  added  greatly  to  the  prosperity  of  the  colony. 
Mr  Stawcll  was  indefatigable  in  the  discharge  of  liis  duties,  a.xl 
extraordinary  stories  arc  told  of  the  long  journeys  on  horseback 
to  visit  distant  outposts  which  he  would  take  after  being  all 
day  long  in  the  law  courts  or  in  the  council  chamber.  Mr 
Stawell  bore  an  active  part  in  drafting  the  Constitution  Act 
which  gave  to  Victoria  representative  institutions  and  a  re- 
tpwwWf  minlitiy,  instead  of  an  executive  appointed  and 
mmvabfe  by  the  governor  and  a  legislature  in  which  one-third 
of  die  menbcia  were  choaen  by  the  Clown.  At  the  lint  general 
deetion  after  the  new  oonititutioii  hi  1856  Mr  Stawdl  wa» 
letunied  as  one  of  the  members  for  Melboume,  and  became  the 
attomeyiieneral  of  the  first  responsible  ministry.  In  1857,  on 
the  lerignalion  nf  the  chief  ju-sticr,  Sir  WiKiarn  .X'Hcrkctl.  he 
tllCOeeded  to  the  vacant  jkisI,  and  w:ls  rri-:Ui<l  a  knighl-bai-helor. 
He  administered  the  government  of  \'ictoria  in  187  5,  1875-1876, 
and  1884.  Sir  William  never  left  Australia  from  his  arrival  in 
1843  t-'U  tSyj,  when  he  paid  short  visits  to  the  neighbouri.-ig 
colcmies  and  New  Zealand,  and  1873,  when  he  returned  to 
Europe  on  two  years'  leave  of  absence.  He  took  a  very  deep 
interest  in  the  proceedings  of  the  Church  of  England,  and  was  a 
member  of  the  ^ynod.  On  his  retirement  from  the  bench  in 
1886  he  waa  cnatcd  K.C.M.G.  He  died  at  Naples  in  1889. 
Ja  1856  he  had  nairied  Uaiy  Fkaaoea  Eliaabeth,  only  daughter 
of  W.  P.  Gieeoe^  R.N.  (G.  C.  L.) 


8TAWBUU  a  municipality  of  Boning  county,  Victoria, 
Australia,  179  m.  by  rail  W.N.W.  of  Meltwurne.  Pop.  (1901), 
5296.  The  quartz  reefs  of  the  Pleasant  Creek  goldfields  near 
the  town  are  worked  at  very  deep  levels  and  there  are  several 
extensive  cyanide  pla&taoQ  the  zceL  In  the  adjacent  Grampians, 
which  are  connected  by  rail  with  Stawell,  there  are  nnmcrous 
freestone  qu-irries.  Wlicat  ii  extensivdy  grown  In  the  vicinity 
and  also  large  nurabera  of  vines,  for  which  the  soil  is  particularly 
adaptetl.  Stawell  is  the  rhanginn  sMlion  on  the  line  from 
Melbourne  to  .Kdclaidc,  anii  ha-s  iaigc  engine-houses  ami 
repairing  shops. 

STAY  BARS,  in  architecture,  saddle  bars  passing  through 
the  mullions  in  one  length  across  ilie  .vliole  window, and SeCUTOd 
to  the  jambs  on  each  side  (see  Saddle). 

8TBA0.  WILUAH  THOMAS  (1840-  ),  English  joumaUst, 
was  bom  at  Embleton,  Northumberland,  on  the  sth  of  July 
1849,  the  son  of  a  Congregational  minister.  He  w«it  to  school 
at  Wakefield,  but  was  eady  apprenticed  m  a  mawAant's  office  at 
Newcaatle-on-Tyne;  he  soon  gravitated  however,  faito  jonmal- 
Ian,  and  in  1871  became  editor  of  the  Darlington  Northern  Echo. 
In  t88o  he  went  to  London  to  be  assistant  editor  of  (he  Pall 
}i{aU  CiaselU  under  John  Morlev,  .and  when  the  latter  n  irrd  he 
became  editor  (i88.^  -i88<j).  Up  to  1885  he  had  distinguished 
himself  for  his  vigorous  handling  uf  public  affairs,  and  his 
brilliant  modernity  in  the  presentation  of  news.  He  introduced 
the  "  intLTview,"  made  a  feature  of  the  Paii  Mail  "  extras  "  (see 
also  Newspapers:  London),  and  hia  enterprise  and  originality 
exercised  a  potent  influence  on  eoBtcoipanry  journalism 
and  politics.  His  enthusiasm,  however,  carried  him  too  far 
when  in  1885  he  entered  upon  a  crusade  against  vice  by  pulK 
lishing  a  aciiea  of  aiticlea  on  the  **  llaidm  lUbute  of  Modem 
Babyhw."  Though  his  actioa  undoubtedly  furthered  the  passing 
of  the  Criminal  Law  Amendment  Act,  it  made  his  position  on 
the  paper  impossible;  and  his  imprisonment  at  Holloway  for 
three  months  on  a  charge  arising  out  of  his  crusade  made  his 
connexion  with  the  whole  subject  a  source  of  considerable 
prejudice.  On  leaving  the  Pall  Mall  he  founded  the  monthly 
Rnirw  of  Reviews  (1800),  and  his  abundant  energy  and  facile 
pen  found  scope  in  many  other  directions  in  journahsm  of  an 
advanced  humanitarian  type.  He  started  cheap  reprints 
(Ptimy  Pcets  and  Prose  Classics,  &c.),  conducted  a  spiritualistic 
organ,  called  Bordvlami  (1893-1897),  In  whkh  he  (ftva  full  play 
to  his  interest  in  paydiluJ  ttMi^  and  heGBme  an  enfthoriaatic 
supporter  of  the  peace  uanaiiit,  and  of  maiiy  other  movements, 
pufiidar  and  nnpopular,  in  adridh  he  inpRaed  the  public  genera 
ally  as  an  extreme  visionary,  though  his  practical  energy  waa 
recognised  by  a  considerable  circle  of  admirers  and  pupils.  At 
the  time  of  the  Boer  War  of  iSgohe  threw  himstif  into  thcBoCT 
cause  and  attackc<i  the  government  with  eharactwislic  violence. 
W-A  amiri  all  his  unpopularity,  and  all  the  suspicion  and  op]x)si- 
tioti  engendered  by  his  methods,  his  personality  rcmaine<l  a 
forceful  one  both  in  public  and  private  life.  He  was  an  early 
imperialist  dreamer,  whose  influence  on  Cecil  Rhodes  in  South 
Africa  remained  of  primary  importaaiB^  and  many  politldaiia 
and  statesmen,  who  on  most  subjects  were  completely  at  variance 
with  his  ideas,  nevertheless  owed  something  to  them.  Mr  Rhodes 
made  him  hia  crafidant,  and  waa  inqjiiKd  in  his  will  by  hia 
suggestions;  aadMrSteadwashitcndedtobeoiieofMrlUiodca'h 
executors,  tho«|^  his  name  was  struck  out  after  the  Boer  War 
(see  his  Last  Witt  and  Testament  of  C.  J.  Rhodes,  1902).  The 
number  of  his  publications  Kradually  became  very  large,  as  he 
wrote  with  facility  and  s<Misational  fervour  on  all  SOrtS  of 
subjc-cts,  from  The  Truth  ahiuil  Kussiii  (18SS)  to  //  Christ 
Clime  to  Chicago  (iSg^),  an<l  from  Mrs  Bovth  (iix>o)  to  The 
Amcricanuuitiiin  of  the  World  iigoi).  In  private  lite  bis  keen 
sense'  o!  merit  and  kindly  interest  influenced  many  a^irants  to 
jouriinlism  and  literatuiay 

STEAK,  a  thick  slice  or  piece  of  meat  cut  for  frying,  broiling 
or  stewing.  The  word  is  apparently  derived  from  Iccl.  steik, 
used  ia  the  laiDe  anae,  whteh  meant  prapariy  roaated  meat,  fnni 
to  imat,  that  ia,  plaoed  OB  a  atkk  or  peg  of  wood  bafoM 
tha  in,  jtflo,  stick,  cf .  Swed.  Jteft;  Daa.  Jtag,  naat  meat.  A 
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steak  limy  ijc  cut  from  any  meat  or  fish,  but  the  best-known  is 
a  "  be^f-steak,"  cut  propt'ri.v  Irom  the  rump  a  "'  rum[>-stcak," 
or  pnrt  of  the  loin  a  "  tenderloin."  A  "  porter -houst  "  slcak 
is  a  1  hoia-  cut  of  steak  from  the  loin,  so  named  apiiarcntly 
first  in  New  York  from  a  well-known  "  porter-house,"  an  eating- 
house  where  chops,  steaks,  Sic,  and  porter  or  stout  were  served, 
at  which  these  steaks  were  a  speciatity.  A  steak  grilled  between 
two  other  steaks,  which  are  not  lervcd  after  the  cooking  is 
fiiuahed,isaiwninetinicscaUeda''pciner-boiiae"  ateak. 

mAH  (O.  Eng.  ilCMK,  vapour,  imoke,  cf.  Do.  sfivm;  theoi^ 
is  unknown),  water-vapour.  Diy  steam  is  steam  free  from 
mechanically  mixed  water  particles;  wet  steam,  on  the  other 
hand,  contains  water  [larticlcs  in  suspension.  Saturated  steam 
is  steatn  in  con'act  with  liquid  water  iit  a  temperature  which  is 
the  boiling  [X)int  of  the  water  and  comietisinc  point  of  the  steam; 
superheated  steam  is  steam  out  of  contact  with  water  healed 
above  tliis  temperature.  lor  theoretical  considerations  see 
V.U'uRizATioN,  and  for  the  most  important  application  see 
Steam  E\gi.ve;  also  Water. 

STEAM  ENGINE,  i.  A  steam  engine  [is  a  machine  for  the 
oon%'ersioD  of  heat  into  moduuikal  work,  in  which  the  working 
substance  is  water  and  water  vapottt;  Ibe  workijqg  subatance 
nay  be  regaxxM  fram  two  pobts  of  view.  TheniDj^pnaaikalljr 
it  is  the  vehicle  by  which  heat  is  conveyed  to  and  thBOOgli  the 
engine  from  the  hot  souirc  (the  furnace  and  boiler).  Tkrt  of 
this  heat  suffers  a  transformation  into  work  as  it  passes  throuRh. 
and  the  remainder  is  rcjecteii,  stili  in  the  form  of  heat.  Mechani- 
cally the  working  substance  is  a  medium  capabli'  cjf  exerting 
pressure,  which  clTecls  tliis  transformation  in  doini;  work  by 
means  of  the  ctianftes  of  volume  which  it  under^'Dis  m  •In 
operation  o(  the  machine.  Regarded  as  a  thermodynamic 
device,  the  function  of  the  cngiiw  is  to  get  aa  much  work  as 
possible  from  a  given  quantity  of  heat  or,  to  go  a  step  further 
back,  btm  the  «ombaatiaii  of  a  given  quantity  of  fuel.  Accord- 
ingly, a  qiMinn  of  primny  impoctaaoft  is  srbat  is  called  tiw 
^fidai^^  the  a«ine,  wUcfa  is  the  ratio  of  the  wodt  doa«  t» 
the  heat  npipiied.  Before,  however,  proceeding  ta  dhow 
the  steam  eogiDe  in  this  a.spect,  or  treating  of  the  mediamcs 
of  its  modem  forms,  it  may  be  usefai  to  pivc  a  brief  histnrlral 
sketch  of  its  early  dcviiopnient  a>  an  indu-strial  applraiiee, 
In  any  such  sketch  the  chief  share  of  attention  must  ne*  t-ssarily 
be  Riven  to  the  v,ork  of  J.imes  W  att.  But  a  pro<"esT  of  evohilion 
had  been  Kyiir.ii,  or.  iu-rrc  ibe  lime  of  Watt  which  prepared  ihe 
slearr.  engine  for  the  immcnst  improvements  it  received  at  his 
hands.  His  Wffm  stand  in  natural  sequentx-  to  those  of 
Thomas  Newmmen,  and  Newcomen's  to  those  of  Denis  Papin 
and  Uioaaa  Saveiy.  Sawtry^  engine  in  its  turn  was  the  rcdue- 
tion  to  pcBctScal  form  «<  a  tontiiwioe  which  had  long  before 
been  known  aa  a  sctentMc.  toy.  The  nott  modem  type  of  all, 
the  steam  tuiUne  of  C.  A.  Parsons,  Js  a  new  departun  vhkh 
has  but  little  to  ooancct  it  directly  with  the  past ;  but  ewea  the 
not  only  profits  by  the  invemi  jns  <  t  Watt,  but 
in  its  characteristic  feature 
finds  crude  protoly]X'S  in 
appa  ra  t  u  s  which  employed 
Ihe  kinetic  floeigy  flf  jelB  of 
steam. 

2.  One  of  these,  indeed,  is 

mentioned  amongst  Ihe  ear- 
iur9,at  licst  notices  wc 
B.C.  ju^ve  of  any  heat 
engine.  Ill  the  PntiamHta 
of  Hero  of  Alesaodria  (c. 
i.^o  B.C.)  there  is  described 
.iL-oli|  .ile,  v,hich  is  a 
priuiiUNc  steam  reaction  Ivir- 
bine,  consistinK  of  a  spherical 
Vessel  pivoted  on  a  crentral 
axis  and  supplied  with  steam 
through  one  of  the  pivots.  The  steam  cscaiies  by  bent  pipes 
facing  tangentiaQy  in  opposite  directions,  at  opposite  ends  of 
«  diameter  pffrpffndiniiar  to  the  ami.  The  globe  revolves  by 


reaction  from  the  escaping  steam  just  as  a  Barker's  mill  is 
driven  by  escaping  water.  Another  apparatus  licscnbed  lis 
Hero  (fig.  i)'  is  intcreslinR  as  the  prototype  of  a  class  of  engines 
which  lonK  afterwanls  becjimo  practically  important.  .V  hollow 
altar  contaiiung  air  is  heated  by  a  fire  kindled  on  it;  the  air 
in  expanding  drives  some  of  the  water  contained  in  a  spherical 
vessel  beneath  the  altar  into  a  bucket,  which  descends  and 
opens  the  temple  doors  abpve  by  pulling  round  a  pair  of 
vertical  poata  to  which  the  doom  are  fixed.  When  the  fiie  is 
extinguished  the  air  aigla»  the  water  laam  the  huckst,  and  the 
doom  doee.  In  another  device  a  jet  of  water  driven  out  by 
expanding  air  is  turned  to  account  as  a  fountain. 

3.  From  the  time  of  Hero  to  the  i7ih  century  there  is  no 
progress  to  record,  though  here  and  there  we  and  evidence  that 
applianceji  like  those  describe  1  !i>   Hero  .sere  used 

for  trivial  puqxMses,  such  as  organ  blowing  and  the 
turning  of  .spits.  The  next  distinct  step  Wiis  the 
publication  in  iboi  of  a  treatise  on  pneumatics  by  Giovanni 
Batiista  della  Porta,  in  which  he  shows  an  apparatus  similar 
to  Hero's  fountain,  but  with  Iteam  instead  of  air  a5  the  dis- 
placing fluid.  Steam  generated  in  a  separate  vessel  passes  into 
a  doaed  chambK  fontaining  witcc;  bom  which  a  pi|ie  (open 
under  the  water)  leada  out.  He  ab»  poiata  «ttt  that  the  ooo- 
dcuatioB  of  itcam  hi  the  dated  ff'WTthf^  may  ba  nasd  to  pro- 
duce a  vvcunm  and  sude  up  water  from  a  lower  levd.  In  fact, 
his  suggestions  anticipate  very  fully  the  engine  which  a  century 
later  became  in  the  hands  of  Savery  the  earliest  commercially 
successful  steam  engine.  In  1615  Solomon  de  Caus  gives  a 
jjlan  of  forcing  up  water  by  a  steam  fountain  which  dilters  from 
I  'i  lia  Porta 's  only  in  having  one  vessel  serve  both  as  boiler  and 
as  dis|)laccment-chainl>er,  the  hot  water  being  itself  raised. 

4.  Another  line  of  invention  was  taken  by  Giovanni  Branca 
(1629),  who  designed  an  engine  shaped  like  a  water-wheel,  t« 
be  dilTCB  by  the  impact  of  a  jet  of  steam  on  its  vanca,  and 
wJts  tMiii  to  drive  othff  mechanism  for  various  uaebd  putpoem. 
&it  itaaca'a  amgrntkn  waa  for  the  time  unpvoductiva,  aid  wt 
ind  the  fiooae  ol  immntian  lawrtmg  to  the  line  joUmwd  by 
Delia  Porta  and  De  Catia. 

5.  The  next  contributor  is  one  wh^s.  j  liue  is  not  easily 
assigned.  To  Edward  Somerset,  secomJ  niar<|uis  of  W  orcester, 
appears  to  be  due  the  credit  of  profwsing,  it  in't  M.trqul»al 
making,  the  first  useful  steam  engine.  Its  olijeci  Warcttur. 
was  to  rai.sc  water,  and  it  worked  probably  like 

Udla  Porta 's  model,  but  with  a  pair  of  displacement-chambeis, 
from  each  of  which  altematdy  water  wu  fwoed  by  steam  Irom 
an  indc|M;ndent  boiler,  or  perhaps  by  applying  beat  to  the 
chamber  itself,  while  the  other  vessel  was  allowed  to,  refiO. 
Lord  Worcmtet 'a  deecriptioo  of  Um»  ^ngbw  in  art.  (iS  of  his 
CtHtmy  if  Im^ntrnt  (iMj)  is  tUmcxutt.  wad  M  dnwingt  an 
eitanft.  Jt  thcBBfowB,  diilcult  to  say  whether  there  w«re 
any  iBltinctly  novel  featum  except  the  double  action;  in 
particular,  it  is  not  clear  whether  .lie  suction  of  a  vacuum 
was  used  to  r.^ise  water  as  ucll  ai  the  direct  ]irc..,.suri'  uf 
steam. 

6.  The  steam  engine  first  became  commercially  successful  in 
the  hands  of  Thomas  Savery,'  who,  in  i(x)ii,  obtained  a  patent  Jor 
a  watcr-rai.sing  engine,  shown  in  fig.  3.  Steam  is 
admitted  io  one  of  the  oval  vessels  A,  displacing 
water,  which  it  drives  up  through  the  check-valve 
B.  When  the  vessel  A  is  emptied  of  water  the  supply  of 
steam  is  stopped,  and  the  steam  already  them  condcnicd 
by  allowing  a  jet  of  cold  water  from  a  cistem  above  to  siicam 
over  the  outer  surface  of  the  vessel.  This  prwluces  a  vacuum 
and  causes  water  to  be  sucked  up  through  the  pipe  C  and 
the  valve  D.  lieaawhOe  Kmur  has  bean 


Flc,  I. — Hero''!  Apjiaratus,  130  B.C. 


'  From  r,re<"nw(i'ifl  s  r:.i:  -liiion  of  Hero' 4  Pneumntidi. 

'  Siivcrv  was  born  probably  in  1650  and  died  in  1715.  See  Sir  E. 
Durning  Lawrence's  presidenli.il  adcUess  to  the  Royal  Itistitutian 
of  Cornwall  {Joum.  of  ihe  Ruy.  ImU  of  Cornwall,  No.  li.),  repub- 
iished  with  a  reprint  of  Savetyla  iiimtri  Frimi  of  17m,  in  wmch 
he  discusses  the  orieinality  of  Savery's  {nvendon  and  dhowes  the 
daims  put  forwaid  for  Lotd  Woiecster.  . 
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from  the  other  wd,  «Bd  b  ready  to  be  condensed  there. 
The  valves  B  md  D  open  only  upwards.   The  supplementary 

boiler  and  fumacc  E 
arc  for  feeding  water  to 
the  main  iMtiicr;  E  is 
filled  while  cold  and  a 
fire  is  lighted  under  it; 
it  then  acts  like  the 
vessel  of  De  Cans  in 
iorcing  a  auftpiy  of  feed- 
water  intA  tlw  main 
boiler  F.  The  gauge 
cocks  G,  G  arc  an  Inter- 
esting feature  in  cli-lai! 
Another  form  of  Savtr)  b 
engine  had  only  one  dis- 
pl.Trcment-chamhcr  and 
worked  intermit  tiiuiy. 
In  the  use  of  artificial 
mum  to  condense  the 
atcon,  and  in  the  appli- 
cation of  the'viwuHBi  so 
formed  to  nbo  imter 
by  Buctioo  from  a  level 
losvi^r  th:in  that  of  the 
iiiKiiH',  Savfr)'.s  engine 
Worcester's;  in  any  Case  it 
failed  to  find  -Considerable 


Fie  2. — Savery's  Pump- 
iltg  Engiiie,  1698. 


was  probably  an  improvement  on 
found  what  Worcester's  engine  hiiil 
employment  in  pumping  mines  and  in  raising  water  to  supply 
houses  and  to\\'ns,  and  even  to  drive  water-wheels.  A  serious 
diiEculty  which  prevented  its  general  use  inmineBWaBtbefact  that 
the  height  thnnigfa  which  it  would  lift  water  wna  Kmiled  by  the 
pfeanm  the  boflv  and  vesaeb  could  bear.  Pnmnea  aa  high 
8  or  10  atmospheres  were  employed — and  that,  too,  without 
a  safety-valve— but  ^avcry  found  it  no  easy  matter  to  deal  with 

high-pressure  steam ;  he  < dmpLun!;  '.h:i!  il  melteii  his  common 
SoMer.  and  forccl  him.  as  iJesa^uliers  tells  u.s,  "  to  be  at  (he  pains 
and  charge  to  have  all  his  joints  soldered  with  siK'lter  '  Aiiart 
from  this  drawback,  the  w.istc  of  fuel  was  enormous,  from  the 
condensation  of  steam  which  took  place  on  the  surface  of  the 
water  and  on  the  sides  of  the  displacement -chamber  .at  each 
Stroke;  the  comnunption  of  coal  was.  in  proportion  to  the  work 
done,  some  twenty  .thaea  greater  than  in  a  good  modem  steam 
engtne.  In  a  tract  called  The  If  jjur'f  Frttiid  Savery  allQdcs 
thus  to  the  alternate  heating  and  cooling  of  the  water-vessel: 
"  On  the  outside  of  the  vessel  you  may  see  how  the  water  goes 
out  as  well  as  if  the  vessel  were  transparent,  for  so  far  as  the 
steam  continues  within  the  vessel  so  far  is  the  ves.sel  i!ry  witluiul 
and  .so  very  hot  as  scarce  to  endure  the  least  toiK  h  of  the  hand. 
But  iis  far  as  the  water  is,  the  said  vessel  will  Ik-  cold  and  wet 
where  any  water  has  fallen  on  it;  which  cold  and  moisture 
vanidiea  as  fast  as  the  steam  in  its  descent  takes  the  place  of 
the  Wialec"  Before  Saver>'s  engine  was  entirely  displaced 
by  its  iHiCOCHOc,  N«wconen's,  it  was  improved  by  J.  T.  Deaagu- 
lien,  iriw-Hiplied  to  it  the  safety  valve  (Inveitted  by  Fapin), 
and  attbstitutcd  condensation  by  a  Jet  of  cold  water  wkhln  the 
vessel  for  the  surface  condens.ation  used  by  Savery.  To  SK4nT>- 
b  ascribed  the  first  use  of  the  term  '* hOKM pOVBT  " «S  •  neMUrc 
of  the  [Kitormance  of  an  engine. 

7,  Sii  earlv  as  i6"S  the  iisi-  of  a  piston  an<l  cylinder  {long 
before  Icnown  as  applied  to  pumjis}  in  a  heat-engine  had  been 

suggested  by  Jean  de  Bkutcfeuille,  who  proposed 
toiise  the  ksplosiGm  of  gun-powder  either  to  raise  a 
'piHott'or  t»mi»'iip  water,  or  to  piodnee,  by  the  sub- 
seqpent  codlnf  of  tbe  gases,  a  partial  vacuum  into 
wludi  wateir  might  he  sucked  up.  Two  years  later  Christian 
Huygeas  descrilwl  an  engine  in  which  the  explosicm  of  gun- 
powder in  a  C>'lindcr  expelled  part  of  the  ga.scous  contents,  after 
wfaldl  the  cooling  of  the  remainder  caused  a  piston  to  descend 
under  atmospheric  pressure,  and  the  piston  in  descending  did 
work  l)y  raisin(<  u  weij;ht 

8.  In  1690  Denis  Papin,  who  ten  years  before  had  iijvented 


the  safety-valve  as  an  adjunct  to  his  "  digester,"  suggested  that 

the  condensation  of  steam  should  be  employed  to  make  a  ^ 

un<ler  a  piston  previously  raised  by  the  exp,insinn 
of  the  sleam.  I'apin's  was  the  earliest  cylinder 
and  piston  steam  engine,  and  his  i)lan  of  using  s;eam 
was  that  which  aftervvards  took  practical  shape  in  the  atmo- 
spheric engine  of  Ncwcomen.  But  his  scheme  was  made 
unworkable  by  the  fact  that  he  proposed  to  use  but  one  vessel 
as  both  boiler  and  cylinder.  A  small  quantity  of  water  was 
placed  at  the  bottom  of  a  cyhoder  and  hent  was  applied.  When 
the  piston  had  risen  tbe  fire  was  removed,  the  steam  was  slhrwed 
to  ciiol,  and  the  piston  did  work  in  its  do\M)-stroke  under  the 
pressure  of  the  atmosphere.  After  hearing  of  Savery's  engine 
in  rroT  P.ipin  turned  his  attention  to  improving  it.  am!  ik\'ised 
a  modiiicd  form.  showTi  in  fig.  3,  in  which  the  displacement- 


Fio.  3.— PapIn,  1705. 
chamber  A  was  a  gdinder,  with  a  flcMting  dhqdngm  or  ]^ton 
on  the  top  of  the  water  to  keep  the  water  and  steam  from  direct 

contart  with  one  another.  The  water  was  delivered  into  a 
closed  air-vessel  B,  from  which  it  issued  in  a  cofstinuous  stream, 
against  the  wines  of  a  water  wheel.  .After  the  -jliMm  had  dune 
its  work  in  the  displacement  chamber  it  was  allowed  to  escaj* 
by  the  stDp-eock  C  insicul  of  being  mnilensed.  Papin's  engine 
was,  in  fact,  a  non -condensing  singlc-atting  steam  pump,  with 
steam  c>'linder  and  pump  cylinder  in  one.  .\  curious  feature 
of  it  was  the  heater  D,  a  hot  mass  of  metal  placed  in  the  dia- 
phragm for  the  purpose  of  keqpribg  the  steam  dry.  Among 
the  maior  towentioms  of  Papia  was' «  hoOer  with  an  inteniat 
fire-box--tliie  earliest  example  of  a  construction  that  is  now 
almost  imivecsal.' 

0.  While  'Papln  w."us  thus  going  back  fmm  his  first  notion 
of  a  piston  engine  to  Savery's  cruder  t>iH%  a  new  inventor 
h.ad  appeare<l  who  made  the  piston  engine  a  practical  Srwcomt^ 
success  by  separating  llie  Imilcr  fnim  the  cylinder  AimoMp 
and  by  using  (as  Savery  had  done)  artificial  means  £*jr*»». 
to  condense  the  steam.  This  was  Thomas  New- 
comen,  who  in  1705,  with  his  «sistar.t,  John  Cawley, 
gave  the  steam  engine 
the  iam  shown  fai  fig. 
4.  Steam  adrahtedfram 
the  boiler  to  the  tj/Sia- 
ilcr  allowed  the  pfston 
to  be  raised  by  a  heavy 
cnunteri>oise  on  the  other 
side  of  the  beam.  Then 
the  steam  valve  was 
shut  and  a  jet  of  cold 
water  entered  the  cylin- 
der and  condensed  the 
steam.  The  piston  was 
consequently  forced 
doi,\-n  by  the  pri-ssurc  of 
the  atmosphere  and  did 
work  on  the  pump.  The 
next  entrv'  of  steam 
cx{K-lled  the  condensed  Fio.  4.— Newoomen's  Atmospheric 
water  from  the  cylinder  Engine,  I IOS« 

^  For  an  accnunt  of  Papiti's  Inventiotts  see  his  £^  Mrf  Ctm- 
spoiutenct.  by  Or  £.  Gerland  (Beriln,  iWl). 
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through  an  escape  valve.  The  piston  was  kept  tight  by  a 
layer  of  water  on  its  upper  surface.  Condensation  was  at  first 
effected  by  oooUng  the  outside  of  the  cylinder,  but  the  acddrntal 
kakage  of  the  packing  water  past  the  piston  showed  the  advan- 
tage of  oondBiiwng  by  a  jet  of  injection  water,  and  this  plan 
took  the  place  of  surface  condensation.  The  engine  used  steant 
whose  pressure  was  littlo  if  at  .lII  KriMtcr  tli.m  thi.t  of  the  atmo- 
sphere; somelimes,  indeed,  il  was  woriitd  wilh  llit-  manhole  Hd 
ofl  the  boiler. 

lO.  About  171 1  Ncwcomcn's  engine  IwRan  to  be  inlruiiuced 
tut  pumping  mines.  It  is  doubtful  whether  the  acLion  was 
oiigioally  automatic,  or  depended  on  the  periodical 
'  taming  of  taps  by  an  attendant.  The  common  story 
is  tlutt  in.  1713  a  boy  named  Humphrey  Potter, 
wbOH*  duJar  it  mt  to  open  and  shut  the  vahres  of  an  engine 
be  attwded,  atds  the  cociBe  8elf-«etinf  by  cnusbif  the  beam 
itself  to  open  and  dose  the  vahres  by  suitable  cords 
and  catches.  This  device  was  simpli5ed  in  1718  by  Henr>' 
Beighton,  who  suspended  from  the  beam  a  rod  called  the  plug- 
tree,  which  worked  the  valves  by  means  of  t.ippcts.  By 
1715  the  engine  was  in  common  use  in  collieries,  and  it  held 
its  place  without  material  change  for  >-\bout  three-quarters  of  a 
century  in  all.  Near  the  close  of  its  cann-r  the  atmospheric 
engine  was  much  improved  in  its  mcchanicjil  details  by  John 
SlffftrtflWi  who  built  many  large  engines  of  this  type  about 
the  yesr  1770,  just  after  the  great  slejj  which  was  to  make 
engine  obsolete  had  been  taken  by  Janes  Watt. 
Conqpeaed  with  Savery's  engine,  NeimnMB^  had  (as  a 
pumpiog  en^ne)  the  giett  ndvaatefle  that  the  intensity  of 
pressure  in  the  pumps  was  not  tn  any  way  limited  by  the  pressure 
of  the  steam.  It  shared  with  Savery's,  in  a  scarcely  leas  degree, 
the  defect  already  pointed  out,  that  steam  was  wasted  by  the 
alternate  heating  and  cwiling  of  the  vessel  into  which  it  was 
led.  Though  obviously  tat^blc  of  more  extended  uses,  it  was 
in  fact  almost  exclusively  employed  Uj  raise  water  in  some 
instances  for  the  puqK>sc  of  turning  water-wheels  to  drive  other 
machinery.  Even  contemporary  writers  complain  of  its  vast 
"  Goosumption  of  fuel,"  which  appears  to  have  been  scarcely 
smaller  than  that  of  the  engine  of  Savery. 

ti.  In  1763  James  Watt,  an  instrument  maker  In  GI«HPO^> 
wUk  engaged  by  the  muvni^  k  npairing  a  model  of  New- 
oomen's  CQgiii^  ms  itrack  with  the  waste  of  steam 
to  wUch  the  afternat*  diQIing  and  heating  of  the 
cylinder  gave  rise.  Se  saw  that  the  remedy,  in  his 
own  words,  would  lie  in  keeping  the  c>'linder  as  hot  as  the  steam 
that  entered  il.    With  this  view  he  added  to  the  engine  a  new 
organ — an  empty  vessel  separate  from  the  cylinder,  into  which 
the  steam  should  be  allowed  to  escape  from  the  cylinder,  to  be 
condensed  there  by  the  application  of  cold  water  either  outside 


«r  at  a  Jet.  To 


the  vacuum  in  his  condenser  he  added 
a  pump  called  the  air-pump,  whi)s<- 
ftinetion  was  to  pump  from  it  the 
condensed  steam  and  water  of  con- 
densation, as  wdl  aa  the  air  whkh 
would  otherwise  accumulate  by  leak- 
age or  by  being  brought  in  with  tlie 
steam  or  with  the  injection  water. 
Then,  as  the  cylinder  was  no  longer 
used  as  a  condens<T,  he  was  able  to 
keep  it  hot  by  clothing  it  with  non- 
conducting l«Mlies,  and  in  particular 
by  the  use  of  a  sUiim  jiuket,  or  layer 
of  hot  steam  between  the  cylinder 
and  an  external  casing.  Further,  and  still  with  the  same 
object,  he  cov«ed  in  the  top  of  the  cylinder,  taking  the  piston- 
rod  out  through  a  steam-tight  stuffing-box,  and  allowed  steam 
instead  of  air  to  press  upon  the  piston's  upper  surface.  The 
idea  of  uwig  a  separate  condenser  had  no  sooner  occurred  to 
Watt  than  he  put  it  to  the  test  by  constructing  the  apparatus 
shown  in  tg.  5.  There  .\  is  the  cylinder,  li  a  surface  condenser, 
and  C  the  air-pimip.  The  cylinder  was  tilled  with  steam  above 
the  pistMi,  ami  a  vacuom  was  farmed  hi  the  aulf  aoe  oandcaser  B. 


Fig.  5.— Watt's  Experi- 
1  Apparatus. 


On  opening  the  stop-cock  D  the  steam  rushed  over  from  the 
cylinder  and  was  condensed,  while  the  piston  rose  ami  lifted  a 
weight.  After  aevcsal  trials  Watt  paloited  his  improveassiita 
in  1769;  they  are  dsactibed  in  his  spnrififation  in  the  following 
words,  whidi,  apart  ftom  their  immense  histocical  interest, 
deserve  careful  study  as  a  statement  of  princ^ikB  which  to  this 
day  guide  the  scientific  development  of  the  steam  engine: — 

My  method  of  leswning  the  consumption  of  steam,  and  conse- 
quently fuel,  in  firc-cngincs,  consists     the  following  principles}— 

"  Ptrst,  That  vesael  in  which  the  powers  of  steam  are  to  be  cm- 
Iiloved  to  work  the  engine,  which  is  called  the  c\  !inder  in  common 
iirc-encines,  .ind  which  I  cill  the  ?-tc.!iii-vr..s«'l,  iiui^t,  (tiinn^  [lu'  uliule 
lime  the  engine  is  at  work,  be  kept  as  hot  as  the  steam  that  enters 
it:  first  by  enclosing  it  in  a  case  of  wood,  or  any  other  materials 
that  transmit  beat  slowly;  secondly,  by  surrounding  it  with  steam 
or  other  heated  bodies:  aaid.  tUnlly,  by  sulicdiig  neither  water  nor 
any  other  snbstsnee  colder  man  the  steam  to  enter  ortooch  it  during 
that  time. 

"  Secondly,  In  engines  that  are  to  he  worked  wholly  or  partially 
by  condensation  of  steam,  the  steam  is  to  be  condensed  in  \-csiMm 
distinct  from  the  stcani-vcsbel.T  or  cylinders,,  although  occasionally 
communicating  with  them;  tbese  vciusclii  1  call  condennera;  and, 
whilst  the  engines  «•  weriiinfc  these  cewdHwsi*  eoifat  at  least  to 
lie  kept  as  cold  as  the  air  In  the  neirfdieaihood  of  Ow  eogines,  by 
application  of  water  or  other  cold  bodieB. 

"  Thirdly,  Whatever  air  or  other  destic  vepour  is  not  condensed 
Uy  the  cold  of  the  condenser,  and  may  impede  the  working  of 
the  engine,  is  to  be  drawn  out  of  the  stcani-vesscls  or  condensers 
by  means  of  pumps,  wrought  by  the  engines  themselves,  or  other- 
wise. 

"  Fourthly,  I  intend  in  many  cases  to  employ  the  expansive  force 
of  steam  to  press  on  the  pistons,  or  whate\-cr  may  be  used  instead 
of  them,  in  the  same  manner  in  which  the  pressure  of  the  atmosphere 

i«i  now  empluyed  in  common  fire  ennines-  In  ca»e»  where  cold  water 
cannot  Ix;  had  in  plenty,  the  cnsincs  may  be  wrought  by  thi«  force 
of  ste.im  only,  by  discharging  the  >teani  into  the  air  after  it  has  done 
its  oflice.  .  .  . 

"  SixtUy,  I  intend  in  some  cases  to  apply  a  degree  of  cold  not 

r,initof< 


Bctiac  tt 
the  utemate 


capable  of  reducing  the  steam  to  water,  

sidersbly,  so  that  the  engines  shall  be  woifad  by 
exiiansion  and  cnntr.iction  of  the  Meam. 

'  Lastly.  Instead  of  using  water  to  render  the  |llitaaS  and  other 
parts  of  the  engine  air  and  steam  tight,  I  employ  oils,  wax.  resinous 
bodies,  fat  Of  eflhnala»  qakkrilver  and  ether  amtals  ta  their  fluid 

state." 

The  fifth  claim  was  far  a  ntary  o^faie^  and  need  not  ba  qMOlcd 

here. 

The  "  common  fire  engine  "  alluded  to  was  the  steam  engine, 
or,  as  it  was  more  generally  called,  the  "  atmospheric  "  engine 
of  Newoooicn.  Enormously  important  as  Watt's  first  patent 
was,  it  resulted  for  a  time  in  the  production  of  nothing  more  than 
a  greatly  improved  en^ne  of  the  Newcomcn  type,  much  less 
wasteful  ol  fuel,  able  to  make  faster  strokes,  but  aUU  only  suitable 
for  pumping,  still  single^cthig,  with  steam  admitted  dwing 
the  whole  stroke,  the  piston,  as  before,  pulling  the  beam  by  a 
chain  working  on  a  circular  arc.  The  condenser  was  generally 
worked  by  injection,  but  Watt  has  left  a  model  of  a  surface 
condenser  made  up  of  small  tubes,  in  every  essential  respect 
like  the  condensers  now  used  in  marine  engines.' 

12.  Fig.  6  is  an  example  of  the  Watt  pumping  engine  of  this 
period.   It  should  be  noticed  that,  although  the  top  of  the  cylinder 
IS  closed  and  steam  has  access  to  the  upper  side  of  the  ^ 
pisMn.  this  is  done  only  to  keep  the  cylinder  and  piston  py^A^, 
warm.    The  engine  is  still  single-acting  j  the  steam  in  Bmrn^t 
the  upper  side  merely  plays  the  part  which  was  played    JjJ^  * 
in  Newcomcn's  engine  by  the  atmosphere;  and  it  is 

the  lower  end  of  the  cylinder  alone  that  is  ever  put  in  communi- 
cation with  the  coru!eiv<.r.  There  arc  thrc-e  valves:  the  "steam  " 
valve  a,  the  "  euuilibrium  "  valve  b,  and  the  "  exhaust  "  valve 
e.  At  the  bcginmng  of  the  down-stroke  e  is  opened  to  prndues  a 
vacuum  below  the  pistan  and  a  Is  opened  to  admit  steam  above  It. 
At  the  end  of  the  down-stroke  a  and  c  are  shut  and  b  is  opened. 
This  puts  the  tvro  sides  in  equilibriiun  and  aOows  the  piston  to 
be  pulled  up  by  the  punip-r<«!  P,  which  is  heavy  enough  to  serve 
as  a  counterpoise.  C  is  the  icndcnscr,  and  A  the  air-pump,  which 
discharges  into  the  hot  well  //,  whence  the  supply  of  the  feed-pump 
F  is  drawn. 

13.  In  a  second  patent  (17S1)  Watt  describes  the  "  sun-and- 
planet"  wheels  and  other  methods  of  making  the  engme  give 

'  ,\n  interesting  det.iiled  narrati\'e  of  the  steps  leading  to  his 
iri\  1  ritLf".  was  uritten  by  Watt  as  a  note  to  the  article  "  Steam 
Engine  "  in  Kobiion's  Systtm  of  Mechanical  Phiiasopky  (iSaa). 
~    ~  '     ~  ~'      ~  '   Md  oCkir  Bmi  JBtffte,  pp. 
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Bevobing  motion  to  a  >faaft  provided  with  a 
fjrwbed.   He  hid  invented  tlie  craok  and  coanectiof-nd  for 
tiiis  puipoie,  but  it  had  meanwhile  faeea  patented 
by  one  Pidcaid,  and  Watt,  rather  tlian  malte  tenni 

with  Pickard,  whom  he  regarded  as  a  plagiarist  of 
his  own  ideas,  made  use  of  his  sun-aiul-planel  molion  until  the 
palcnt  on  thf  i  rank  expired.  The  rcciprocalitjg  motion  of  earlier 
forms  had  served  oaly  for  pumping  i  by  this  invention  Watt 
oiNBed     for  the  ateam  cngiiie  a  thousand  othar  fhMMWih  fii' 


Fko.  6.— Watt's  Single-Acting  Engine,  1769. 

ness.  The  engine  was  still  single-acting;  the  connecting- 
rod  was  attached  to  the  far  end  of  the  beam,  and  that  carried 
a  counterpui^-  which  served  to  miw  tfae  ptatOB  wIlMk  ItHun 
was  admittwl  below  il. 

14.  In  1781  Walt  patented  two  further  improvcmentji  of  the 
importance,  both  of  which  he  had  invented  some  years 
before.  One  was  the  use  ol  double  action,  that  is 
I  to  aajr,  the  application  of  steam  and  vacuum  to 
«f  the  ptotoo  alteiQKteljr-    The  other 
(invented  as  ea^f  as  19^9)  wia  the  UM  of  steem  eipaii- 
sively,  in  other  iiwda  the  plaii  (mnr  tned  ht  all  engines  that 
aim  at  economy  oi  fad)  el  ato^iac  the  admission  of  steam 

when  the  piston  had 
made  only  a  part  of  its 
stroke,  and  allowing  the 
rest  of  the  stroke  to 
be  performed  by  the 
cspansion  of  the  steam 
ainady  in  the  cylinder. 
To  let  the  |H8ton  push  as 
wdl  as  poll  the  end  of  the 
htum  Watt  devned  hia 
so-called  paralld  motion, 
an  arrangement  of  links 
connecting  the  i)iston- 
rod  head  with  the  l)eam 
in  such  a  way  as  to 
guide  the  rod  to  move 
in  a  very  nearly  straight 
line.  He  further  added 
the  throttk  valve,  for 
regdatinf  the  rate  of 
admbrfon  of  steam,  and 
the  centrifugal  governor, 
a  double  conical  pendu- 
lum, which  controlled 
the  speed  by  acting  on 


Fta.  7^Watt'a  Double-Acting 
Eogbe,  i7ta. 


the  throttle-valve.  The  stage  of  development  reached  at  this 
time  is  illustrated  by  the  engine  of  dg.  7  (from  Stuart's 
UiUtry  0}  Ike  Sleam  Engine),  vhich  ahowa  the  paiaUd 
motion  pp,  the  governor  {,  the  throttle-valve  f,  ami  a  pair  of 
steam  and  exhaust  valves  at  each  end  of  the  cylinder.  Aoiong 
other  inventions  of  Watt  were  the  *'  indicator,"  by  wUch 
diagrams  showing  the  rclatit)n  of  the  steam  pressure  in  the 
cylinder  to  the  movemcni  of  the  piston  arc  auiomaiirally 
drawn;  a  steam  tilt-hammir;  and  also  a  steam  loiomolivo 
for  ordinary  roads — but  this  invention  was  not  prosecuted. 

In  partnership  with  Matthew  Boulton,  Watt  carried  on  in 
Birmingham  tlie  manufacture  and  sale  of  his  engines  with  the 
utmost  wnram,  and  held  the  field  againat  all  rivals  in  spite  of 
aevHC  aMaults  on  the  validity  of  his  pateata.  MotwiUutanding 
Us  accurate  knoiriedge  of  the  advantage  to  he  gained  by  using 
steam  expansively,  be  continued  to  employ  only  low  pressures — 
seldom  more  than  7  tb  per  sq.  in.  over  that  of  the  atmo- 
sphere. His  boilers  were  fed,  as  Xewcomen's  had  been,  through 
an  open  pipe  which  rose  high  enough  to  let  the  column  of  water 
in  it  balance  the  pressure  of  the  steam.  He  gave  a  deimiie 
numerical  aignincance  to  the  term  "  horsc-powcr"  (q.v.)  as  a 
mode  of  nttag  engines,  defining  it  as  the  rate  at  which  track  is 
done  when  53,000  lb  are  raised  one  foot  in  one  minute. 

15.  In  the  fourth  daim  in  Watt's  fink  patent  the  aeooad 
sentence  describes  a  aon-oondeaalng  ea#ae^  whkh  would  bava 
required  Steam  of  a  higher  picisuia^  This,  how- 
ever, was  a  line  of  invention  wiiicfa  Watt  did  not  < 
follow  up,  perhaps  because  so  early  as  1725  a ' 
non-conden.sing  engine  had  been  described  by  Jacob  I.eupold 
in  his  Thciitrum  tnachinarum.  Lcupold't  proposed  engine 
is  shown  in  fig.  .h.  which 
makes  its  action  sufficiently 
clear.  Watt%  awwha  to 
Ugh-preBBna  steam  was 
stsongi  and  its  influence  on 
steam  engiae'  practice  long 
survived  the  expiry  of  his 
patents.  So  much  indeed 
was  this  the  case  that  the 
terms  "  high-j  rcssure  "  and 
"  non-condensing  were  for 
many  years  synonymous  In 
contradistinction  to  the 
"  hwr-prcssure  "  or  condens- 
ing engines  of  Watt.  This 
nomendatuie  no  longer  holds; 
in  modem  practice  many 
condensing  engines  use  as 
high  pressures  as  non-con- 
densing engines,  and  by  doing 
so  are  able  to  take  advantage 
of  Watt's  great  invention  of  ex[Kvnsivc  working  to  a  degree 
which  was  impossible  in  his  own  practice. 

16.  The  introduction  of  the  non-condensing  and,  at  that 
time,  relatively  high-presaore  engine  was  effected  in  Eaghad 
by  Richard  Ttevithidt  and  in  America  by  Oliver  High- 
Evans  about  tSoo.  Both  Evans  and  Ttevithick  pnMsm 
appHed  their  to  prapd  1  mrlsiw  en  toads,  st»am. 
and  both  used  for  boiler  a  cylmdiical  vcosd  with  a  cyllndiical 
flue  insirle  -he  construction  now  known  as  the  ConiA 
boiler  I  n  partnership  with  William  BuH,  Trevithldt  had 
prc-viously  made  direct  acting  pumping-engines,  with  an  inverted 
cyhn<ler  set  over  and  in  line  with  the  pump-roti,  thus  dis- 
peruiing  with  the  beam  that  haii  liwu  ;i  (culture  in  all  earlier 
forms.  But  in  these  "  Bull  "  engines,  as  they  were  called,  a 
condenser  was  used,  or,  rather,  the  steam  was  condensed 
by  a  jet  of  oald  water  in  the  ezhaust-pipe,  and  Boulton  and 
Watt  llllirilMfMllji  opposed  them  as  infringing  Watt's  patents. 
To  Tnvithiek  bchmgi  the  dimingniilwid  honour  of  being  the 
first  to  use  a  steam  csnlage  on  a  railway;  fat  ite«  he  IwiU  a 
locomotive  in  the  modem  sense,  to  run  on  what  had  fotmci^ 
been  a  horse-tramway,  in  Wales,  and  it  is  noteworthy  that  the 


Fig.  8.— LeupoM's  NonJ 

Engine,  1725. 
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exhaust  steam  was  disrharged  into  the  funnel  to  force  the  furnace 
dntkgAt,  a  device  which,  twenty-five  years  later,  in  the  hands 
of  Geoigie  SUpbcnson,  went  far  to  make  the  locomotive  what 
it  is  to-day.  In  thi$  connexion  it  may  be  added  that  as  early 
as  1769  a  steam  carriage  tor  loada  had  been  buik  in  Fiance  by 
Nicolas  Jescpli  Cugnot,  nlio  mad  a  pair  of  aiiq||»«cting  high- 
prcssute  cylinders  to  torn  a  dfiving  ude  step  liy  step  fay  means 
of  pawls  and  ratchet-wbeds.  To  the  initiative  of  Evans  may  lie 
aM  rilii  :1  'hr  t-ctrlv  general  use  of  high-pressure  steam  in  the 
United  Siaiis,  A  iciiture  which  for  many  years  distinguished 
American  from  English  practice. 

17.  Amongst  ibe  contemporaries  of  Watt  one  name  deserves 
mention.    In  1781  Jonathan  Cartir  llornhlowcr  con- 

,  structed  and  patented  what  would  now  be  calknl 
a  compound  engine,  with  tn-o  cylinders  of  different 
sixes.  Steam  was  first  admitted  into  the  smaller 
qdinder,  and  then  passed  over  into  the  larger,  doing  n-ork 
against  a  piston  ia  eadi.  In  HocnUower's  engine  tbe  two 
cyiindecs  wero  placed  side  by  side,  and  both  pktoos  emked 
en  the  ssme  end  of  a  beam  overhead  This  wsa  an  faMtanc* 
of  the  use  of  steam  expansively,  and  as  sucb  wis  eaiBer 
than  the  p:ilrnt,  iHoukIi  not  carlitr  tliaii  the  invention,  of 
expansive  working  by  Wall.  HortibiuWLT  was  crushed  by  the 
Birn;i[it;ham  firm  for  infringing  their  patent  in  the  use  of  a 
separate  condenser  and  air-pump.  The  c<:)mpound  cnpinc  was 
revived  in  1804  by  Arthur  Woolf,  with  whose  name  it  i.s  often 
associated.  Using  steam  of  fairly  high  pressure,  and  luiiinp 
off  the  supply  before  the  end  of  the  stroke  in  the  small  cylindt  r, 
Woolf  expanded  the  steam  to  several  times  its  original  volume. 
Mechanically  tlie  double-cylinder  compoood  engine  bas  this 
advantafe  over  an  engine  in  which  the  sane  amount  oi  eapan' 
sioo  is  perfomed  ma  single  cyUnder,  that  tha  sum  of  the  fniocs 
exerted  by  the  two  pistons  in  the  conpomd  engme  varica-lcsB 
throughout  the  action  than  the  force  exerted  by  the  piston  of  the 
singlc-cyh'ndiT  <Tij{ir.<v  Thi.s  adva:it:i^c  may  have  tH-i-n  cloar  to 
Hornblower  and  W(X)if  and  to  utiier  carlv  ust-rs  ot  con'.[Hiund 
expansion.  But  another  and  probably  a  more  imp<irtrint  merit 
of  the  system  lies  in  a  fact  of  which  neither  they  nor  for  many 
years  Ihcir  followers  in  the  use  of  compound  engines  were  aw;ire 
—the  fact  that  by  dividing  the  whole  range  of  expansion  into 
two  parts  the  cylinders  in  which  these  are  separately  performed 
are  subject  to  a  reduced  range  of  fluctuation  in  their  tempera- 
tine.  This,  as  wOl  be  seen  hter,limita  to  a  great  extent  a  source 
of  waste  which  is  present  h»  all  steam  engines,  the  waste  whicfa 
icaiilts  from  the  beating  and  cooling  of  the  metal  by  its  sltenate 
contact  with  hot  and  cooler  steam.  The  system  of  compound 
exi>ansion  is  now  used  in  nearly  all  hirgc  engines  that  pretend 
to  economy.  Its  introduction  forms  the  most  outstanding 
improvement  which  steam  enj.'in(-s  of  the  piston  and  c>'linder 
ly]K:  have  undergone  siiuf  liic  \  r.uc  ni  W'v.H:  and  we  are  able 
to  rL'c:of;niz:c  it  as  a  very  iin|)ortaut  step  in  the  direction  set  forth 
in  his  "  tirsi  principle  "  that  the  qdinder  should  be  iMfit  as  hot 
as  the  steam  that  enters  it. 

18.  Woolf  btMAsesd  Aa  compoind  engbw  aonewbat  widely 
about  1814  as  a  pumping  engine  in  the  mines  of  Cornwall. 

But  here  it  met  a  strong  competitor  in  the  higb- 
pnsBure  aingle^ylinder  engine  of  Trevithick,  whkh 
had  the  advantage  of  steater  simplicity  in  ooastme- 
tion.  Woolfs  engSne  feB  into  comparative  disuse,  and  the 
single^ylinder  type  took  a  form  which,  under  the  name  of 
the  Cornish  pumping  engine,  was  for  many  yrars  famous  for 
its  great  economy  of  fuel.  In  thus  cnRine  the  cylinder  was  set 
under  one  end  of  a  Ix'am,  from  the  other  end  of  which  bung  a 
heavy  ro<l  which  opcratctl  a  pump  at  the  fool  of  the  shaft. 
Si  earn  was  admitted  alxivc  the  piston  for  a  short  portion  of  the 
Stroke,  thcrebv  raising  the  pump-rod,  and  was  allowed  to  expand 
tor  the  remainder.  Then  an  equilibrium  valve^  ooonecting  the 
space  above  and  bebw  the  piStoo,  ss  in  fig.  6,  was  opened,  and 
the  ponp^od  dcaosnded,  do&iff  work  in  the  pump  and  raising 
the  cqgiM  pfaton.  The  fange  mass  which  Imd  to  bo  started 
and  striped  at  eadi  ttrake-  sencd  by  Its  hiertia  to  counter- 

I  o<  the  steam,  far  the  aacsnding 
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rods  siore<l  up  energy  of  motion  in  the  early  part  of  the  stioke< 
when  the  steam  pressure  was  greatest,  and  gave  out  enetgy  ha 
the  later  part,  when  expansion  had  greatly  lowered  the  pressure. 
The  frequency  of  the  stroke  was  controQad  fay  a  device  called 
a  cataract,  €oosisting  of  a  small  plunger  pomp,  ia  which  the 
plmgar,  caised  at  cadb  atsoke  by  the  engfaie,  wia  allowed  to 
dcsood  more  or  leas  sbwly  by  the  escape  of  fluid  below  it  thnm^ 
an  adjustable  orifice,  and  in  its  descent  liberated  catches  which 
held  the  steam  and  exhaust  vatvcs  from  opening.  .\  similar 
device  controlled  the  equi];brium  valve,  and  could  be  set  to  give 
a  pause  at  the  end  of  the  pistoi.':,  A-ukw  stioke,  so  that  the  pump- 
rylinder  might  have  time  to  become  i\>miiletel\  tilled,  The 
Cornish  engine  is  interesting  .xs  the  earlic>st  form  which  achieved 
an  efTicicncy  com|iarahlc  with  that  of  good  modern  engines. 
For  many  years  monthly  rcjmrts  were  published  of  the  "  duty  '" 
of  these  engines,  the  "  duty  "  being  the  number  of  foot-pounds 
of  work  done  per  bushel  or  (in  some  c^scs)  per  cwt.  of  coal.  The 
avoage  duty  of  engfaMS  in  the  Cornwall  district  nae  iron 
about  18  millions  of  foot-pounds  per  cwt.  of  ooal  in  rfltj  to  68 
miHioBB  in  1844,  after  which  less  effort  seems  to  have  been  made 
to  maintain  a  high  efficiency  {Ptm.  Inst.  C.E.,  1863,  voL  23). 
In  individual  cases  much  higher  results  were  reported,  as  in  the 
Fowey  Consols  ciiei'it.  which  in  1835  ^^as  slated  to  have  a  duly 
of  IJ5  milli<ins.  ihis  (to  use  a  more  modern  mode  of  reckon- 
ing) is  equivalent  to  the  consumption  of  only  a  little  more  than 
1 4  lb  of  coal  Jut  horse  p<iwer  per  hour — a  result  surpassed  by 
ver>'  few  engines  in  even  the  best  recent  practice.  It  is  difficult 
to  credit  figures  which,  even  in  exceptional  instances,  place  the 
Cornish  engine  of  that  period  on  a  level  with  the  most  efficient 
modem  engines — in  which  compoud  expansion  and  higher 
pleasure  combine  to  make  a  much  more  parfcct  thecmodynamic 
machine;  and  apart  tnm  this  these  li  room  to  questfoB  the 
accuracy  of  the  Cotnidi  leports.  They  played,  however,  a  useful 
part  in  the  process  of  steam  engine  development  by  directing 
attention  to  the  question  of  eiTiciency.  and  by  dcmonstratirifi 
the  advantage  tn  be  gained  by  high  pressure  and  expansive 
working,  at  a  time  when  the  tbsory  of  the  steam  ciwine  had 

nol  yet  t.aken  sh.ape. 

\().  The  tmal  revival  of  the  compound  engine  did  not  occur 
until  almut  the  middle  of  the  19th  osntwy,  and  then  several 
agencies  coml>incd  to  efTeet  it.  Ia  1S45  M'Naught 
introduced  a  plan  of  improving  beam  engines  of  ttte 
original  Watt  type,  fay  adding  a  Irigh-prsssute 
cylinder  whose  p^on  a<Md  on  the  beam  between  the 
and  the  flywheel  end.  Steam  of  higher  presaux*  than  had 
formcdy  been  used,  after  doing  work  in  the  new  Qrtinder, 
passed  bto  the  (old  or  low-pressure  cylinder,  where  it  was 
further  expanded.  Many  engines  '.shose  [lower  was  ]>roving 
insufTicient  lor  the  extended  iiiai  liitu  ry  ihey  liad  to  drive  were 
"  M'NauRhted  "  in  ihis  way.  and  alter  conversinn  we:e  found 
nol  only  to  yield  nicire  power  hut  to  show  a  marked  economy  of 
fuel.  The  coni]i..iir  I  torm  was  selected  by  William  1'  le  lor 
the  pumping  engines  of  Lambeth  and  other  wpterworks  about 
1850;  in  1854  John  Elder  began  to  use  it  in  marine  engines; 
in  1857  E.  A.  Cowpcr  added  a  steam-jacketed  intermediate 
reservoir  for  steam  between  the  high  and  low pntoure  cylinders, 
which  made  it  onneceaaaiy  for  the  iow-pressare  piston  to  be  just 
beginnfaiR  when  tlie  other  piston  was  Just  endbt  its  stroke; 
As  facilities  increased  for  the  use  of  hi^pressnre  steam, 
coniiKtuud  expan^on  came  into  more  general  use,  its  advantage 
bo^omiiis  mote  conspicuous  wi'.li  eveT>  increase  in  boiler  pressure 
--until  now  there  are  few  large  l.iiui  er.gincs  and  scarcely  any 
marine  engines  that  do  not  employ  it.  In  marine  practice, 
where  economy  of  fuel  is  a  much  more  iinpor;,iiit  factor  in 
determining  the  design  than  it  is  on  land,  the  principle  of 
comiwund  expansion  bas  been  greatly  extended  by  the  intro- 
duction of  triple  and  even  quadruple  expansion  en^es,  in  which 
the  steam  is  made  to  expand  successively  in  three  or  in  four 
cylinders,  tn  looomotive  engines,  where  other  considerations 
are  of  mote  moment  than  the'saving  of  coal,  compound  expansion 
has  fbttnd  some  appUcation,  but  its  use  there  is  oompamtivdy 
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sa  The  adaptatioDof  UwfltcmogbHitoildlways,  begun  by 
Ttcvitbick,  bMame  a  success  ia  the  haads  <rf  Geoige  Stephcn- 
■OC,  whose  engine,  the  "  Rocket,"  when  tried  along 
with  others,  in  iHio.  not  only  distanced  its  com- 
peii'.oni  but  settled  once  and  for  .ill  the  question 
whether  horse  traction  or  steam  Irirsion  w.-is  (o  l>c  used 
on  niilways.  The  principal  features  ot  the  "  RcKkct  "  were 
an  improved  steam-blast  for  urging  the  combustion  of 
coal  and  a  bolar  Suggested  by  Booth)  in  whkh  a  lai;gc 
heating  surface  waa  given  by  the  uae  of  many  small  tubes 
tbnu^  which  the  hot  gucs  passed.  Further,  th«  c^inden, 
instead  of  beiiig  vectkal  .as  m  eadier  locooiotives,  were  aat 
in  at  a  slope,  which  was  aiteiwaids  ahcnd  to  a  pcaitioa  more 
nearly  horiaontal.  To  these  features  there  was  added  later 
the  "  link  motion,"  a  cootrivance  which  enabled  the  cnRinc  to 
be  easily  reversed  and  the  amount  of  .■\ji;ir.s;..iii  to  lie  ri-adiiy 
varied.  In  the  hands  of  George  .Stc[ihi  iisor.  und  his  mw 
Rol)ert  the  loconriulive  took  a  form  v.huh  Ihl.s  been  in 
all  essentials  maintained  by  the  far  hi-uvicr  liHomotivcs  of 
to-day. 

ai.  The  first  practical  steamboat  was  the  lug  "  Charlotte 
Dandaai"  boilt  by  William  Symington,  and  tried  in  the  Forth 
iiji^nnrtw"*"*  Qydie  Canal  in  itea.  A  Watt  double-acting 
sa  sn—  »it  aogilM,  plaoDd  liodaontally,  acted  directly 

by  a  comiectliit-wd  «a  the  crank  of  a  shaft  at  the 
■tern,  whidi  carried  a  revolving  paddle-wbecL  The  trial 
was  successful,  but  steam  towing  was  abandoned  for  fear 
of  injuring  the  banks  of  the  canal.  Ten  years  kter  Henry 
Bell  built  the  "  Comet,"  with  side  paddle-wheels,  which  ran 
as  a  passenger  steamer  on  the  Clyde;  but  an  earlier  inventor 
to  follow  uj)  .'^yminpton's  sutiti?.  was  the  American,  Robert 
Fulton,  who,  alter  unsutccbsfiil  experiments  on  the  Seine, 
fitted  a  steamer  on  the  Hudson  in  1807  with  engines  made  to 
his  designs  by  BOulton  and  Watt,  and  brou^t  steam  na\-iga- 
tioo  for  the  fiat  ^nt  to  commercial  success. 

as.  With  iaprowwata  in  the  itetails  of  design  and  oonatnic- 
tfon  it  gTMhiaUy  becMna  piacdcable  toiae  Ugfaar  itean  puMMiH 
and  higher  piston  speeda,  uti  wamsanatitf  to 
obtain  not  only  greater  efBdency,  bnt  also  a  greater 
amount  of  power  from  engines  of  given  btillc.  In 
1872  Sir  F.  J,  Brarawcll,  describing  the  typical 
marine  practice  of  that  tiroe,  gave  a  list  oi  ensines. 
all  compound,  in  which  the  boDcr  pressure  nintied 
to  00  III,  the  nivnn  piston  sjjoed  was  ^50  11.  fK-r 
and  the  consumption  of  coal  2  to  2^  lb  per  hour 
per  indicated  bofse-powcr.  In  1881  F.  C.  Marshall  gave 
a  similar  Ust,  in  iriiich  the  boiler  pressure  was  77  lb,  the  qieed 
460  ft.  per  auauto,  and  the  consumption  a  tride  under  s  lb. 
These  were  compound  enginea  with  aapansion  in  two  stages. 
The  triple  expansion  engtae^  iDnodneed  bf  Dr  A.  C  Kiifc 
T>»h  serf  i»  i974>  did  not  cona  bito  general  lae  wtfl  after 
Qmadrmpia  1881.  It  became  the  normal  lype  of  marine  engine. 

with  pressures  ranging,  as  a  rule,  from  150  to 
200  It),  piston  speeds  generally  of  $00  or  600  ft.  p<;r  minute, 
but  sometimes  as  high  as  goo  ic<:<i,  .iml  coal  consumption 
of  about  1}  11>  per  hour  per  imlicUcd  horsr  jwwcr.  In  some 
instances  (|ua(lruple  expansion  has  been  preferred,  with  some- 
what higher  pressures,  but  it  can  scarcely  be  said  to  be 
established  that  the  advantage  of  adding  a  fourth  stage  clearly 
compensates  for  the  extra  complication.  Some  poTticuhus<^ 
the  dioMasions  reached  in  modem  practice  will  be  given 
later.  Several  of  the  vessels  engaced  in  the  TitaasatUntic 
passenger  service,  and  aho  a  few  annottnd  cnilsets,  have 
engines  in  which  the  twin  sets  together  have  an  indicated 
hun>e-power  exceeding  30,000.  But  even  these  figures  are 
eclipsed  in  ships  which  are  driven  l-y  turbine  engin<-H.  The 
cruisers  of  the  "  Invincible "  rl.iss  have  turbine  cnKinrfi  of 
41,000  horse-power,  and  the  turbin<-s  of  the  great  ('unardcrs 
"  Lusitania  "  and  "  Maurctania "  (1907)  develop  about  70,000 
h4>.  in  propelling  these  ships  at  a  speed  of  25  knots.  It  may  be 
qoestiooed  whether  such  gigantic  ooocestrations  of  power  for 
tiie  prapaWon  of  a  aUp  wimU  h»v«  bMn  pmetkab^ 
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from  45 
minute, 


iw  the  Mir  possibilities  mUdk  the  iBtmdnctiOD  at  the 
steam  tuibfaw  has  openeil  up. 

23.  The  invention  of  the  steam  tttlfoine  has  in  fact  re\olu- 
tionizcd  marine  engine  practice,  so  far  sa  fast  vessels  arc  con- 
cerned, and  has  suppUcd  a  formidable  rival  to  the  intrr,- 
rccipriKrating  engine  for  use  on  land.     The  steam  ouuloa 
turbine  has  been  brojj,'ht  tu  li  tiexree  oi  ctLticiity  •/!*• 
which  places  it,  in  respect  oi  economy  in  steam 


Stemm 
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and  coal  consumption,  on  a  somewhat  higher  level 
than  the  best  engines  of  the  older  type  in  cases  where  a 
huseanoint  of  power  is  to  be  generated.  Itsgreatersimplidty, 
oonqKctneaa  and  fBeedom  fion  vibnition  an  omita  which 
have  alnadj  gone  far  to  aecare  for  it  a  pnejeWBuat  notwithr 
standing  die  short  time  that  has  passed  aince  it  becaae 
known  as  a  practicable  eni^e.  The  largest  demands  for  power 
occur  in  fast  p;isscnger  vessels,  in  war  >hii-  and  in  stations 
from  v.\)kh  eleciric  energy  is  dislribuled  (or  I  nic  lion  or  other 
usfs.  in  all  these  cases  the  steam  turbine  is  now  taking  the 
leading  place.  It  is  to  the  inventive  genius  of  the  Hon.  C.  A. 
Parsons  that  we  owe  not  only  the  n.ain  idea  of  the  modem 
steam  turbine,  but  also  the  working  out  of  maqy  novel 
mechanical  details  which  have  been  essential  to  silBoeM,aa  vcU 
as  the  adaptation  of  the  turbine  to  marine  propulsion. 

34.  In  ^  steam  turbine,  as  in  the  water  turbine  (for  which 
ace  HnmaviraO,  the  forae  directly  operative  to  do  useful  wocfc 
is  derived  bam  (1m  kinetic  tamgy  of  the  opeeatlve  fluid,  citbcr 
by  the  impulse  of  a  jet  or  jets  diding  over  movable  blades,  or  by 
the  reaction  of  orifices  or  guides  from  which  the  jets  Issue.  The 
pressure,  instead  of  being  exert cri  on  a  piston,  is  employed  in 
the  lirel  instance  to  set  the  tiuid  it.self  in  motion.  1  here 
a  conversion  of  prcssurc-cncrg>'  into  velocity-energy  as  a  pre- 
liminar>'stcp  towards  obtaining  the  effertivc  work  of  the  machine. 
Hut  in  a  St  earn  turbini!  this  implies  vulocilics  which  are  immensely 
greater  than  those  with  which  water  turbines  have  to  deal,  in 
consequence  of  the  much  smaller  density  of  steam  as  the  moving 
fluids  Attempts  to  design  a  steam  ttufoioe  were  aude  by 
lnvcatati»  but  fell  short  of  pcactical  swcoas  mainly 
«i  the  diflknlty  of  nimwglng  f«r  •  anflitieQtly  high 
vehxfty  in  the  woifchig  parts  to  utflbe  a  feaaoaaUy  laige 
fraction  of  the  kinetic  energy  of  the  steam,  the  principle  involved 
being  that  for  good  efficiency  the  velocity  of  the  blades  should 
approximate  to  half  the  vcli)tity  of  the  jets  which  strike  thera. 
There  is  a  further  difliculty  in  >;elliiig  the  energy  of  the  steam 
into  a  suitable  kiia  lit  form,  nanuK  .  to  get  the  stream  of  issuing 
particles  to  take  a  single  direction,  without  undue  dispersion, 
when  steam  is  allowed  to  expand  through  an  orifice  from  a 
chamber  at  high  pressure  into  a  space  where  the  pressure  is 
greatly  less. 

In  Dr  Gustaf  de  Laval  iatnduccd  a  loimof  steam  turtnae 
In  nhidi  both  of  tbcar  dlfHcidtiea  wen  to  a  gnat  eatent  ovee^ 
cetae,  iMRly  by  the  ^ledal  fam  of  the  nondo  mcd  to  peodnce 
the  stean  jet  and  partly  by  fieatures  of  design  which  allowed 

an  except ionally  high  ^-ed  to  be  reached  in  the  wheeJ  carrying 
the  vanes  agairmt  which  the  stc.im  impinged.  This  simple  type 
of  turliine,  which  will  be  des<  ribed  in  ,t  later  section  of  this 
,nrti(ic.  has  met  with  considrr.ibli'  sorcrrw.  i-sprci.illy  in  compara- 
tively smiii;  Slices,  as  an  ir.>.;inc  fdr  driving  electric  gejierators. 
Its  eiTiciency  is  fairly  good,  but  itis  not  well  adapted  forwork 
on  a  Urge  scalo,  and  it  hu  not  bees  applied  to  the  pnpaUoB 
of  ships. 

Paraona  attacked  the  problem  at  an  earlier  date,  hi  an  enthtdy 
diSeient  way  in  the  laveotioB  of  Us  "conponad"  tuiUne. 
By  dividfaig  the  whole  wpaiafan  of  tho  ateaai  hrto  a  gmt 

number  of  sticccsstvc  and  separate  steps  he  limited  the  vclodty 

acquired  at  each  step  to  such  an  extent  as  to  make  it  compara- 
tively e.isy  to  extract  the  greater  (xirt  of  the  kinetic  energy, 
,iH  work  done  tipon  the  moving  blades,  without  making  the 
velocity  of  these  blades  inconveniently  high.  Mori-over,  in 
Parsons's  compound  turbine  thcrangcof  pressure  through  which 
the  steam  expands  in  each  separate  step  is  too  small  lo  givi- 
rise  to  any  difficult  in  the  formation  of  the  jets.  Theguide 
biidei,  wUeh  tarn  thejeia,  tM  HmMmM  twuA  the  lAole 
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ctewnference  of  the  revolving  wheel,  and  all  the  revolving  blades 
are  consequently  in  action  at  once.  The  steam  streams  from 
end  to  end  through  an  annular  space  between  a  revolving  drum 
and  the  casing  which  surrounds  it.  Parallel  rings  of  fixed  guide 
blades  project  inwaids  from  the  casing  at  suitable  distances, 
ad  between  tbtae  wre  nags  of  moving  blades  which  project  out- 
mnb  from  the  ifantm  and  revolve  with  it.  At  each  step  in  the 
cipuriin  the  itCMB  atnims  through  a  ling  of  filed  guide  blades, 
and  the  ttreaot  n  fonned  impinge  <m  the  next  ring  of  movhig 
blades,  and  so  on.  The  construction,  which  is  of  great  simpli- 
city, mil  be  described  later;  it  lends  itself  well  to  the  generation 
of  power  on  a  larRL-  stale,  especially  in  cases  where  a  lairly  high 
speed  of  rotation  is  wanted.  The  more  powerful  the  turbine 
the  le.ss  imjiortant  do  various  inevitable  sources  of  loss  become; 
and  hence,  though  the  small  turbines  which  were  first  built 
were  less  economical  than  reciprocating  engines,  the  ndraDtage 
is  the  other  way  when  large  powers  are  concerned. 

•$i  Piiaont  intrndiioed  his  compound  steam  turbine  in  1884. 
For  soaie  ywn  ft  wu  nade  ia  small  siaa  only,  and  the  steam 
waa  dhchniged  t»  the  atmMphen  whhoot  eandemadoB.  So 
lang^  howtm,  B8  tfaia  waa  done  the  ttcMB  turbine  was  aactifidng 
one  of  its  moat  important  advantages,  namdy,  its  eneptkwal 
capacity  for  utilizing  the  energy  of  low-pressure  Steam  down 
to  the  lowest  vacuum  obtainable  in  a  condenser.  In  1801  it 
was  first  fitted  with  a  condenser,  and  it  then  began  to  be 
used  in  electric  supply  stations.  Its  eflicicncy  at  thai  date 
was  found,  in  test.s  made  by  the  pre.seiil  wri'Lcr,  to  be  com- 
parable with  that  of  good  reciprocating  compound  engines, 
but  the  figures  then  obtained  were  much  improved  on  later  in 
tttibiDa  of  larger  size  and  modified  design.  The  first  applica- 
ttoo  to  marine  propulsion  was  in  the  "  Turbinia,"  in  1S97. 
Tho  MMoaN  of  this  little  eiperimentai  vcHel  of  too  tons,  which 
with  its  burst-puwei  of  aieo  made  a  leoord  ia  qwed  for  a  ship 
of  any  size,  was  soon  fnBiHKid  by 

to  various  war-ships  and  otiier  steaaMts.  In  wsMliipa  tlie  ok 

of  steam  turbines  has  a  gpcrial  advantage  in  enabling  the 
machinery  to  be  kept  at  a  low  level,  beneath  the  protective 
deck,  in  addition  to  the  general  advaniaKts  of  reduced  bulk, 
reduced  vibration,  reduced  liability  to  break-down,  and  reduced 
consumption  of  coal  and  of  oil  which  are  common  to  vessels  of 
all  The  successful  trials  of  the  cruiser  "  Ameth>'5t  " 

la  ifOi  demonstrated  these  advanta,ges  so  conclusively  that  all 
new  wai^dups  for  the  British  navy,  from  battleships  to  torpedo- 
boats  are  being  fitted  with  stesm  turbines.  It  is  also  used  in 
amay  rrnss  rhannfil  packets,  as  wdl  aain  the  largest  ocean-going 
passenger  vcMSlk  Ike  t»ibia»AiTCB  aUaaiers  "  Lnsitania  " 
and  "  Mauretaaia"  (1907)  am  the  auMt  powerful  sad  the  fastest 
ocean-going  vosels  afloat.  The  rapid  developBieat  of  the 
marine  steam  turbine  makes  it  profaeble  tlitt  ft  iriU  displace  the 
reciprocating  engine  in  all  large  and  fast  ships.  For  slow-going 
cargo-boats  it  is  at  a  diwdvantage,  unless  pearing  is  resorted 
to,  on  account  of  the  diflirulty  of  securing  a  sufficiently  high 
peripheral  velocity  in  the  turbine  drums  without  making  the 
turbines  unduly  bulky,  and  the  leakage  losses  (due  to  steam 
passing  through  the  clearance  spaces  over  the  tips  of  the  blades) 
uadtdy  large.  ExperimenU  by  Parsons  (Trans.  Inst.  Ifav. 
Artk.^  iQio)  on  a  ship  in  which  a  slow-running  propeller  ia 
drivea  through  redudng-geac  from  a  high  speed  turbine,  have 
^ven  highly  promising  r»ilu. 

Eaoagh  baa  been  said  to  show  that  the  iaveBtion  of  the  steam 
tnrUne  is  the  most  important  step  in  steam  eagiaeering  since 
the  time  of  \V.ii:  Ii  ;^  the  first  solution  of  the  problem  of 
using  steam  eftitiently  in  an  engine  without  reciprocating  parts. 
The  object  in  most  steam  engines  is  to  deliver  power  to  d  voK  ing 
machinery,  and  much  ingenuity  has  been  expended  in  aiti  mpis 
to  devise  engines  which  will  produce  rotation  directly,  in-stcad 
of  by  conversion  of  reciprocating  motion.  No  rotary  engine, 
however,  was  pcrm.meati^  aocemiful  VBtil  tlw  atetm  tvtl>inc 
took  a  practical  form. 

s6.  bl  the  only  dewigpn^  of  the  steam  engine  inventors 
bad  little  ia  «ha  wqr  «r  thsocy  to  guide  them.  Watt  had  the 
adviBtagi^  wUcfc  ho  adtDOwMics,  of  a  kaowledgs  of  Joa^ 


Black's  doctrine  of  latent  heat;  hut  there  was  no  philn:j.i!>hy 
of  the  relation  of  worlc  to  heat  until  long  after  the  Lnvenlions 
of  Watt  were  com[ileic.  The  theory  of  the  steam  Thwy ■/ 
engine  as  a  heat  engine  dates  from  1874,  when  St»»m 
N.  L.  Sadi  Cainot  published  bis  Rlficxions  sur  ^*<«*- 
ta  puuumet  mmMcs  du  Jeu,  aad  showed  that  heat  doca  work 
oal^  by  bciag  let  dowa  ftom  a  Ugtier  to  a  lower  tcavoa- 
tiue.  But  Cataot  had  aa  idea  tbat  aqy  9t  the  heat  dimpiiinis 
fa  the  process,  aad  it  was  aot  uatB  tlie  doctriae  of  the  eeescrva- 
tion  of  energy  was  established  in  1843  hy  the  experiments  of 
J.  P.  Joule  that  the  theory  of  heat  engines  began  a  vigorous 
growth.  From  1S4Q  onwards  the  science  of  thermodynamics 
was  devclo[)cf!  with  extraordinary  rapidity  by  R.  J.  M.  Clausius, 
\V.  J.  Macrjuorn  Rankinc  and  William  Thomson  (Lord  Kelvin) 
and  was  applie<l,  especially  by  Rankinc,  to  practical  problems 
in  the  use  of  steam.  The  publication  in  1850  of  Rankine's 
Manual  of  the  Sleam  Engine  formed  an  epoch  in  the  histoiy  of 
the  subject  by  giving  inventors  a  new  basis,  outside  of  mere  em- 
piridam,  from  which  th^  couki  posh  00  the  develflpmeBt  of  the 
steam  <i«iaa.  Uafectaaalaly,  however,  It  was  aaaamed  that  the 
cyBader  aad  piitai  might  be  tmated  as  Iwhaviag  to  the  atcam 
IQce  noo<aodiictiBg  bodies— that  the  tnnsfer  of  heat  lietween 
the  stc^im  and  the  metal  was  negligibly  small.  Rankine's  cal- 
culations of  steam  consumption,  work  and  thermodynamic 
efficiency  involve  this  assumption,  except  in  the  case  of  .stram- 
jacketcd  cylinders,  where  he  estimate?;  that  the  steam  in  its 
pas.sage  through  the  i  vlinder  takes  just  inouj^h  heat  from  the 
jacket  to  prevent  a  small  amount  of  condensation  which  would 
Otherwise  occur  as  the  process  of  expansion  goes  on.  If  the 
transfer  of  heat  from  steam  to  metal  could  be  overlooked, 
the  steam  which  enters  the  cylinder  would  remain  during 
admisBioa  aa  diy  aa  it  was  liefon  it  eatcnd,  aad  the  volume  of 
steam  ooosamed  per  stnka  wooU  oonopoad  with  die  voiunw 
of  the  ^huler  ap  to  the  poiat  of  cut-oft.  It  is  here  that  the 
actual  bdiaviour  of  iteam  hi  the  cjdiader  diverges  most  widely 
from  the  beha\aour  which  the  theory  assumes.  When  steam 
enters  the  cylinder  it  finds  the  metal  chdled  by  the  previous 
c.xliaust,  and  a  portion  of  it  is  at  once  condensed.  This  has  the 
ellcct  of  increasing,  often  very  largely,  the  volume  of  boiler 
steam  required  per  stroke.  As  e.xpaiiiiun  poes  on  the  water  that 
was  condensed  during  admission  btpins  to  be  re-eva|>orated 
from  the  sides  of  the  cylinder,  and  this  lilIioh  is  often  prolonged 
into  the  exhaust.  It  is  now  recognized  that  any  theory  wlUch 
fails  to  take  aooount  of  these  exchanges  of  heat  between  the 
Sleam  aad  its  aietal  envelope  faila  alao  to  yield  ema  ooniianp 
thrdy  cofMCt  tesalts  ia  calrahtiag  the  idative  cOdeacy  of 
various  steam  peHsuies  or  various  magsi  of  cqiaaskm.  But  the 
eachaaffM  of  heat  are  so  complei  that  there  seems  little  prospect 
of  submitting  them  to  any  comprehensive  theoretical  treatment, 
and  information  is  rather  to  be  sought  from  the  scientific  analysis 
of  experimeiiis  with  actuai  machines. 

?7.  Ffrmnliim  nf  .Steam  undfr  Constant  Preuure. — In  attempting 
a  tj.'ii  f  ^ki  If  h  of  steam  en^;ine  thcor>'  it  is  nn  -r  ivirj'  in  ln  ^iii  liygiv  ing 
some  account  uf  the  propertie:)  uf  Meam,  du  far  as  they  are  relevant. 
The  piMeities  of  steam  are  most  conveniently  Mated  by  nfccring 
ia  the  Inst  instance  to  what  happens  when  steam  is  fonned  eedfr 
emttanl  pressure.  This  is  substantiaUy  the  praceas  which  oocun 
in  the  boder  of  a  steam  engine  when  the  a^ne  is  at  work.  To  Aa 
the  ide.is  we  may  suppose  that  the  vessel  in  which  steam  is  to  be 
formed  ia  a  lonj;  upright  cylinder  fitted  with  a  piston  which  may  Ix- 
loaded  so  that  it  exerts  a  constant  pressure  on  the  fluid  below.  Let 
there  be,  to  begin  with,  at  the  foot  of  the  cylinder  a  quantity  of 
water  (which  for  convenience  of  numerical  statement  we  shall  take 
as  I  lb),  at  any  tempemttire  h:  and  let  the  piston  preaa  on  the  aurface 
of  the  water  with  a  force  of  />  lb  ikt  s()uare  foot.  L.et  heat  now  be 
applied  to  the  bottom  of  the  cylinder.  As  it  enters  the  water  it 
will  produce  tike  feliowuig  effects  in  three  stages  ^— 

1.  The  temperature  of  the  water  rises  until  a  certain  temperatuie 
/  is  reached,  at  which  steam  begins  to  be  formed.  The  value  of 
/  depends  on  the  paiticnlar  nrssiure  p  which  the  piston  eaetia 
Until  the  tenpamturaliafMMd  them  iaaoddag  hut  water  below 

the  piston, 

2.  Steam  Ss  formed,  mote  heat  being  taken  In.  The  piston  (whkh 
is  suppooed  to  exert  a  constant  pressure)  rises.  No  further  increase 
efttaaipemture  occurs  dutiag  this  stage,  wUeh  continues  vmtB  aU 
the  water  is  converted  into  ataaai.  During  this  stage  the  steam 
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which  t«  fonned  is  Mid  to  be  safmraUd.  The  v-olume  which  the  pitton 
eadoMs  at  the  end  «f  this  rtagt  the  volHinB,  Muiely,  of  i  1^  of 
Mtunted  tteam  at  pRMOie  p  Sad  tempentnie  f) — will  be  dcaottd 

by  F  in  cubic  feet. 

3.  If  after  all  the  water  i*  converted  into  Mtcam  more  heat  be 
allowed  to  enter,  the  volume  will  increase  and  the  temperature  will 
rise.   The  steam  is  then  aaid  to  be  superhtaud. 

The  difference  between  saturated  and  superheated  steam  may  be 
cxpreMcd  bjr  Mying  that  if  water  (at  the  temoerature  of  the  steam) 
be  adaed  witb  ateam  «ome  of  the  water  will  be  evaporated  if  the 
atean  is  mpatheated,  but  none  if  the  steam  is  saturated.  An/ 
vapour  in  contact  with  its  liquid  and  in  thermal  ecjuilibrium  1* 
neccaaarily  saturatwl.  When  saturated  its  properties  differ  con- 
siderably, as  a  nilf,  (roni  those  nt  ,i  jxrfet  t  ((as,  especially  at  high 
pn»s»ures.  but  when  5ijp)crhcat<xl  thry  approach  those  of  a  perfect 
pas  more  and  more  lIom'Iv  the  liirther  the  process  ot  5U[>crheating 
IS  carried,  that  is  to  say,  the  more  the  temperature  ia  raised  abow  i, 
die  mop— tiiM of  MCMMioa cormpandnit tt tlw ifvwk pctnMn#> 

»8.  lUaHomtfrrmmn amd  Ttmpirolmnlm SUmam  5wiw<— Tae 
temperattuc  I  at  which  ateam  is  formed  dtpwidt  On  the  value  of  p. 
Their  relation  was  determined  with  great  cue  R^mult  {Hem. 
Inst.  France,  vol.  xxi,).  The  pressure  of  saturatm  steam  rises  with 
the  temjxTaturr  at  a  rale  whicti  increasi-s  rapidly  in  the  upper  riKions 
of  the  scale.  This  will  be  apparent  from  the  first  and  serrmd  columns 
of  the  following  table.  The  first  column  give?  the  temiK-rature  on 
the  Centigrade  scale;  the  second  gives  the  comsponding  pressure 
in  pounds  per  square  inch. 

39.  Relation  oj  Volume  and  Temperature, — The  same  table  shows 
the  volume  t  in  cubic  feet  occupied  by  1  \\i  of  saturated  steam  at 
«-ach  temperature.  This  is  based  on  iht-  in\ esticationi*  of  H.  1.. 
Callcndar  who  hasshown  (see  THERMODVKAWCsand  Vapouzation) 
dint  SB  «qiatian  of  dw  fonn 

!•  applicable  to  water  vnponr,  whether  saturated  or  superheated, 
within  the  limits  o!  experimental  error  throughout  the  range  of 
preMiire  that  i-.  inipiirtmit  in  enKineoring  practice.  In  this  e<|uation 
r  is  the  al)«jl'.:tc  tLnifx-K-iture,  K  and  b  are  constants  and  c  ia  a 
term  vao'ing  inversely  as  a  certain  power  of  the  tempctature.  By 
■id  of  tm  equBtian,  in  coajimctioa  with  tbe  icanin  of  VMtinn 
•xporiments  on  the  latent  heat  and  other  propertlea  of  Meam, 
CaUendar  has  shown  that  it  ispoasible  to  frame  apiessioas  from  which 
numerical  valties  of  all  the  important  ^»roper^ie>  of  steam  may  be 
derivpd  throughout  a  raoRc  of  <^itijration  temperatures  extending 
from  0°  C,  to  ."'ix''"'  I  ,  or  io,  [lir  :''s  so  obtained  are  thcrmo- 
dy  naiiiically  consistent  with  one  another,  ,md  an  in  go<>d  agrtf- 
mcnt  with  the  most  authoritative  experimental  results.  They  are 
accordingly  to  be  accepted  in  lieu  of  those  given  in  earlier  steam 
tables  which  depended  on  mMMlWiniitnlii  by  Reniault,  and  are  now 
known  to  be  in  some  (nrticuhn  eiimieuut.  It.  Mollier  has  applied 
Callendar's  method  with  great  completeness  to  the  calcuialion  of 
Steam  table*,  and  the  figures  given  here  are  adapted  from  his  results.' 
In  addition  to  the  relation  of  tcoipcrature,  preasure  and  volume, 
tb<'  table  shows  othcT  pnpcTtica  of  ateam  mich  wiM  be  ti^wH 
as  wc  proceed. 

aow  Supply  t/Hiat  in  Formation  of  Steam  under  Constant  Prtstuft. — 
yn  have  nest  to  consider  the  supply  of  heat  in  the  imaginary 
experiment  of  |  37.  During  the  lim  atage.  until  the  temperature 
rises  from  its  initial  value  I*  to  t,  the  tem|xTature  at  which  steam 
begins  to  form  under  the  jriven  pressure,  heat  is  required  only  to 
warm  the  water.  Sim c  the  s|h  i  luat  of  water  is  nearly  constant, 
the  amount  of  heat  taken  in  duruij;  the  first  stage  is  approximately 
t  —  U,  thermal  units,  or  J  (l  —  ta)  foot  jiounds,  J  being  Joule's  equiva- 
lent, and  this  expression  for  it  will  generally  i<rr\'e  with  sufficient 
accuracy  in  practical  calculatioos.  Mcwe  cnctly.  however,  the  heat 
taken  in  b  somewhat  greater  than  this  at  high  temperatures,  for 
Regnault's  experiments  show  that  the  specific  heat  of  water  increases 
slightly  as  the  temperature  rises.  In  stating  the  amount  erf  heat 
required  for  this  first  state.  Ai  must  be  taken  as  a  known  temiMTa- 
ture;  for  convenience  in  numerical  statement  the  temperature  1 1  (  . 
is  usually  chosen  as  an  arbitrary  starting-point  from  which  the  recep- 
tion of  heat  is  to  be  reckoned.  We  shall  employ  the  svmlwl  h  to 
designate  the  heat  re<]utred  to  raise  i  !b  of  water  from  6°  C.  to  the 
temperature  1  at  which  steam  begins  to  form.  Oariag  the  first 
■Ufe.  ssnibly  all  the  heat  supplied  goes  to  incicase  the  stock  of 
tnternal  enerfry  which  the  fluid  posatense*.  the  amount  of  external 
Woric  wMch  i'*  done  by  the  expansion  of  the  fluid  being  negligible. 

The  heat  t.ikm  in  liuring  the  secorwl  stage  is  what  is  callrti  the 
latent  heat  of  steam,  and  is  denoted  by  t)f  it  a  jwrt  is  spent  In 
doing  external  work,  namely,  p  multiplied  by  the  excess  of  the  s  olume 
of  the  steam  t  over  the  wduma  of  tM  water*,  and  the  remainder  is 
tnedlSiHenceof  internal  enaiybctweca  I  lb  01  steam  at  land  I  lb  of 
water  at  I. 

31.  Tola!  Heat  tt  jUsMk— Adifing  totether  the  heat  taken  in 
dunag  the  fint  aad  aaeood  atBgcst  we  have  a  quantity  ^-rignat^l 
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by  H  which  may  be  called  the  heat  of  formation  of  I  lb  of  mtunted 

11 

The  heat  of  formation  of  i  th  of  steam,  when  formed  under  constant 
pressure  from  water  at  any  tcmpenture  tt,  is  H-A«,  where  kt 
corresponds  to  <o- 
It  has  been  pointed  out  by  Mollier  that  for  the  pufpow  of  cdcu1a> 

tions  in  techiucal  thermodynamics  it  is  convenient  to  add  to  the 
heat  of  fomtation  the  quantity  pvij],  which  represents  the  thermal 
equivalent  of  the  work  si>ent  in  intro<iucing  the  water  under  the 
iston,  UKainst  the  constant  pressure  p,  before  the  operation  of 
eating  imagined  in  {  2^  Ix-gins,  ip  being  the  volume  of  the  water. 
We  thus  obtain  a  Quantity  which  ia  ita  muMiical  valuos diflan only 
very  slightly  from  H,  namely 

I-H+^  J. 

We  shall  call  this  the  total  heat  of  saturated  steam.  Values  of  I 
■1*  stated  in  the  table.  Since  the  volume  of  I  lb  of  water  la  ob^ 


Properties  of  Saiuraltd  Sitam. 


turr. 
CcntiKTMlc. 

tit  prr 
VQ-  IR' 

Votume 
cab.  (1. 
pwttb 

ToislHiial. 

Balrarr- 

OfWilcr 

Of  Sum*. 

0(  Water 

0 

0089 

3283 

0 

5947 

0 



2  178 

5 

0  127 

2354  • 

50 

597  « 

0-018 

2  148 

10 

0  178 

1708 

10  0 

.V»  4 

0-036 

3  119 

15 

0246 

'253 

ICO 

(yOl  8 

0-054 

3  'O9I 

20 

033b 

93« 

20  0 

0-07" 

3  -064 

25 

0455 

5 

25  0 

606  5 

o«88 

2039 

3" 

0  610 

530  7 

30  0 

<K)H  M 

0  104 

2-015 

35 

0  8oq 

406  8 

35  0 

61 1  I 

0-121 

I  991 

40 

I  06J 

3«48 

40 '  1 

f  1 37 

1  969 

45 

I  381 

2458 

45  ' 

"  '53 

'  947 

50 

178 

1937 

50  J 

618  0 

0  169 

1  927 

55 

a -27 

«53-9 

55  « 

630  3 

0  184 

I  907 

60 

a  88 

"3  3 

60  1 

632  6 

0  199 

I  888 

65 

361 

S5 

05  J 

0 

0  '3 

I  07" 

70 

451 

»9 

70  2 

637  0 

0  '33^ 

Z5 

66-34 

75  3 

0  244 

t  835 

to 

6  86 

5460 

80  3 

0-258 

t  819 

85 

838 

4539 

853 

633  5 

0-373 

1  803 

V" 

10  16 

37 '79 

904 

6356 

0  386 

I  788 

95 

13  26 

3171 

95  5 

6376 

0-300 

«773 

100 

14  70 

a«7S 

100-5 

6397 

03>4 

I  759 

«o5 

«7  52 

22  69 

105  6 

6417 

0327 

>  745 

no 

20  79 

'<)  34 

1107 

6436 

0340 

«  732 

"5 

34  55 

1656 

1158 

6455 

0354 

1 719 

I30 

2883 

1425 

120-9 

6474 

0367 

1-706 

"5 

33  72 

12  30 

1260 

649  a 

0379 

I  694 

130 

39  26 

10-67 

13'  I 

651 0 

0392 

"35 

45  51 

9  29 

136  2 

652  8 

0  40.S 

1 671 

140 

8  12 

14'  3 

fc.H  5 

0  417 

I  <1<  >0 

145 

60  42 

7  13 

1464 

656  1 

0  4jO 

1  649 

150 

6924 

6274 

(>$•  8 

0  442 

1  6-58 

155 

7904 

5  542 

•5t>  7 

659  3 

"454 

1  628 

160 

4^10 

161  -9 

Mio  8 

0466 

1  6t8 

«65 

101  <)>i 

4  3'i3 

167  I 

662  3 

0478 

I  608 

170 

11527 

3»9' 

172  2 

6637 

0489 

'599 

«75 

129^ 

3478 

177  4 

665-0 

0501 

I  589 

180 

MS  9 

3-116 

182  6 

6663 

0-512 

1  580 

185 

i<>3  4 

a-Soo 

667  « 

0534 

1  57" 

190 

183  6 

as»3 

668  8 

0535 

1  563 

195 

ao3-4 

a«79 

»y«  3 

670  0 

0546 

"554 

TOO 

2260 

2«63 

30%  6 

671-1 

0557 

1-546 

205 

2505 

I  874 

208-9 

672  2 

0568 

«  538 

aio 

I  703 

214  I 

673-2 

0  ,'>79 

1  5,30 

aiS 

1-546 

2194 

674  1 

0  5<;o 

I  522 

0016  cub.  ft.  the  term  pw  }  is  nuniericallv  insiKnifirani  i  vi  (  ;,t 
at  the  highest  pressures.  Similarly,  in  recltomng  the  total  heat 
of  w^tcr JU  we  add  «w/J  to  h,  and  this  quantity  m  also  given  in  tha 
table   The  Utent  heat  L  is  to  be  found  from  the  table  by  sul>> 

tracting  I„  the  total  heat  of  water,  from  the  total  heat  of  steam. 
We  shall  use  the  centigrade  scale  of  temperature  throughout  this 
article,  atiil  accordingly  the  total  heats  arc  expressed  in  terms  of 
a  unit  in\  ol\  infc;  tin  cenritirade  de-,;ree,  n,iuiel> .  the  quantity  of  heat 
requirwl  to  raise  the  temperature  of  unit  ma.ss  of  water  through 
1  C.  at  IS"  C.  With  tine  unit  <rf  heat  the  mechanical  e»iuivalent 
J  IS  1400  foot-pounds  when  the  unit  of  mass  is  the  lb.  and  is  427 
kilogram-metre*  when  the  unit  of  mans  is  the  kilogramme. 

^2.  Internal  Energy.— CH  the  heat  of  steam  the  part  pvfj  is  spent 
in  doing  external  wurk.  The  remainder  has  gone  to  incrvaee  the 
.stock  of  intcrn.'il  cnerg\'  wlii;  [i        ^uU^tance  possesae*. 

In  dealing  with  the  heat  re<|uirr<l  tn  prtxlucc  steam  we  adopted 
the  State  of  water  at  o°C.  .It.  an  arbitrarv  starting-point  from  which 
to  reckon  the  reception  of  heat.    In  the  same  way  it  is  convenient 
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lo  UK  lUiaiMtniy  itaniu-poiiit  In  radEoainff  wlt>t  nuy  be  called 
tlie  fafcfui  <lMr|>  of  the  Bubstancc,  which  is  tnc  oxcrss  of  the  heat 
taken  In  over  tae  external  work  done  by  the  &ub»i.ui<  <'  iJuring  it» 
reception  of  heat.  Thus  the  intemiil  energy  K  of  i  lb  of  latuiBted 
steam  .it  pressure  p  is  v<|ual  to  the  tutiil  heat  I.  U  vs  that  pSftof  the 
total  heat  which  is  spent  in  doing  external  work,  or 
E  =  l-peyj. 

The  notion  of  internal  encryv  i»  useful  iri  ralriil;itiny;  tfir  he;it  t;ilcen 
id  <jr  rejected  by  steam  durini;  Liny  i'lLiKc  of  its  i  \[j.uiMi)n  or  roni- 
prcssion  in  an  engine.  When  a  working  aubslanec  passes  from 
coe  candilipii  t»  wwUmt  to  lam  or  \am  of  heat  ia  datmnuied  by 
tlMequatiMi 

Heat  taken  in  <•  increase  of  internal  enei^'+extcrnal  work. 
Any  of  the  terms  of  this  ec|uation  may  be  ncxativc:  the  last  term 
is  negative  when  work  is  done,  not  by  but  upon  the  xilistance. 

3j.  111.'  Stfam.  —  In  calculations  which  rel.ile  tu  the  action  of 
steam  in  engine:^  we  liave  often  to  deal.  not  with  dry  sitiurated  »team, 
but  with  UMt  steam,  or  steam  which  nther  carries  in  suspension,  or 
ia  otherwiae  miKd  with,  a  greater  or  leas  proportion  of  water.  In 
any  WCil  misnmi  aaniming  it  to  be  in  cc|uUibrium,  the  steam  an>! 
wMer  tttve  the  Mine  tempcfature,  and  the  steam  b  Mturated.  Thi 
kof  wet  steam  is  measured  )>v  the  pri>(x>rtion  y  of  dry  steam 
_  I  pound  of  the  mixed  subst.uui     Wlu  ii  that  is  known  it  is 
'toaetermine  the  other  physiv-il  lonstants.:  thus — 
Latent  heat  nf  i  'ft  of  wet  steam     =  ^L; 
Total  heat  ol  i  Ih  of  wet  steam      =  I.  4-91. : 
Volume  of  I  lb  of  wet  aieani  =     r  1 1  -  9)* 

-      vt  r\  nearly, 

 I  the  itcani  u  so  wet  as  to  can»i»t  mainly  of  water. 

94.  SuperhtaUd  SUam. — Steam  is  superheated  when  its  tempera- 
ture is  rafiiiJ,  in  anv  manner,  alwive  the  tfmi«r.iture  1  <irri>|>i)mUui: 
to  s.!! ur.ii !■  Ill  al  tbo  aclu.il  prepare.     \\  lien  iciTi-'ukTalily  wiin  r 
heated,  atuuu  auprii.uiii;ite]>  in  l)eh.iv  iour  to  a  pcrlcvt  gas. 

The  apnciiic  beat  during  superheating  is  nearly  constant  at  low 
pnniMWi,  its  value  being  approximately  0-48:  at  high  preaaincs  it 
IS  higher,  cspeciutty  when  tne  amount  of  superhtatin^  is  slight. 
Callnidar'a  equations  enable  it  tb  be  calculated  for  any  assiipietl 
conditions  of  temperature  and  prcsiiure.  They  also  allow  a  dim  t 
dctcrtnination  to  be  m.nli'  of  tlie  t<ital  heat  of  ?iii»T(ieateil  Nteaiu 
of  Kiven  temperature  and  pressure,  and  from  this,  by  comparison 
with  the  total  heat  of  saturated  steam  at  the  some  pressure,  the  sMan 
specific  beet  over  any  stated  nnge  of  superheating  may  be  found. 
CUIing  Ii  the  total  heat  of  steam  in  the  saturated  condition,  when 
the  tcmpcratiue  is  t,  «  the  mean  specific  heat  in  superheating  at 
constant  pressure  to  a  higher  temperature  f  and  I'  fbe  total  neat 
In  tiie  k.ipi3^)eati!d  Male,  we  have 

r  =1,  -f  *(/'-(). 

The  following  arr  value*  of  « 


Tompeiaturc  of 
Supcrneat /' in  *('. 

Temperature  of  Saturation  /  in 

•c. 

s 

IJO" 

If,,' 

iSo" 

»oo» 

0  40 

150: 

0-44 

0-51 

"•54 

OS7 

r.  4,s 

0-53 

o-5<i 

0-59 

300; 

0-4,^ 

0-50 

0-5J 

o-54 

057 

350' 

0-48 

049 

0-51 

*>M 

0-56 

400 

0-48 

0-4Q 

0-5I 

05J 

0-55 

45"" 

0-4H 

0-41) 

0-51 

0-5J 

0-54 

.^5.  Isptlurmiil  Expanfii'tt  of  Slfiim.  The  ix|>ansion  of  volume 
which  occurs  durint^  tlie  lonvirsion  uf  u.itir  inlo  .ste.im  iin<l<T 
constant  pressure  is  isuthennal.  From  what  has  l>een  already  said 
it  M  obvmttB  that  steam,  or  any  other  saturated  vapour,  can  be 
expanded  or  compreMea  isotherniallv  only  when  wet,  and  that 
evaporation  (in  the  one  easel  or  condensation  (in  the  other)  must 
acciimf«ny  the  proceM.  Isotherm.tl  line*  for  a  working  !<ulvi.tance 
which  con-sirts  of^a  liquid  and  its  vajxjur  are  Btraii;ht  lines  of  uniform 
pressure. 

36.  Adtabatic  Expjtntion  of  Sleam. — If  steam  initially  dry  be 
aUowcd  to  expand  aoialMticaUy  (aanwly.  eridioitt  taUiic  ia  or  nviiK 
out  any  beat)  it  twoomcs  wet.  A  part  of  the  steam  la  eaaamsca 
b)p  the  praoBSB  of  adiahat  ii-  expansion,  at  first  in  the  form  of  minute 
fNLltidet  railieiHled  throiighout  the  mass.  The  temperature  and 
pressure  fall;  and,  as  that  part  of  the  substance  wnich  remains 
uncondeiis<'<l  is  sjitumted,  the  relation  of  prv«sure  to  temrx-niturc 
throuRhout  the  expansion  is  that  which  holds  for  saturated  steam. 
Before  eximnNMin  let  the  initial  dryness  of  the  steam  \k  91  and  its 
absolute  temperature  r.  Then,  if  it  expand  adiabatically  until  Its 
tcmperuuK  faile  to  r.  IM  diynew  after  cxpaiuion  may  be  thown 
to  be 


xjKindiog  iNthetonUy  at 


Li  and  L  are  the  latent  heats  Qn  tbcnnal  units)  of  1  lb  of  ttcam 
before  and  after  expansion  respectively.  Whea  the  ittam  ia  dr>'  to 
begiii  with,  ci  —  i. 


Thia  f onmk  la  eaaly  applied  la  «ha  mnstnindittn  of  the  adiahade 
curve  whea  the  initial  ptesiure  aod  the  awwuie  altar  capanoBn 
are  given,  the  correipoading  valaea  r  and  L  bdog  fooad  tmat  the 

tabic. 

37.  Ideal  Action  of  Htat  AlfMK.  Arrordiim  to  tlie  principles 
of  thermodynamics  iq.v.),  the  action  of  a  heat  engine  depends  on 
its  recei\'inR  heat  at  a  temperatuic  higher  than  tut  at  Wrich  it  is 
capable  of  reje»ting  heat  to  surrounding  objects.  The  working 
sulMtance  in  the  engine  must  necc-ssarily  pass  from  an  upper  tem- 
jieralurp,  at  which  it  takes  in  heat,  to  a  lower  temix-rature,  at  which 
it  rrjet  ts  heat,  thi-  tlinerence  iR'tu'ifn  the  heat  taken  in  and  the  heat 
rej.viril  luiun  tlu-  ihcnnal  equivalent  of  the  work  done.  It  may 
readily  lie  shown  that  when  iheconditions  arc  such  as  to  make  this 
difference  as  great  as  possible — in  othcrwords,  to  make  the  elhcietii  \ 
reach  its  ideal  limit — the  ratio  of  the  heat  taken  in  to  the  beat 
rejected  depends  only  on  the  temperature  at  which  reoepcioa  aad 
rejection  of  heat  «Kcur.  Callin([  ti  and  t»  the  absolute  temperatures 
at  which  heat  is  taken  in  and  re)e<-ted  respectivclv,  and  <Jj  and  Qi  the 
quantities  of  heat  taken  in  and  rejected,  the  litiiii  of  ef^cienc)'  it 
real  lied  when  Qi  '^j  =  ti  ;>,.  The  efhcicncy  then  baa  the  value 

i'0:-WQi  =  (ri-f»)^ 
and  W,  the  work  (Inne,  i'-  V: ' '1  ~ri) 'tj. 

In  the  ideal  eu^;iiu  iiii.L>;;in  ii  by  Carnoi  the  action  i--  nf  tli:-  simple 
character.  The  working  M.bsiance  is  brou^;lit  by  udial'cili<  coiii' 
pression  from  the  lower  to  the  upper  cxtrciiie  of  tcnifjerature.  It 
then  lakes  in  heat,  without  changing  in  temperature.  Next,  it 
expands  adiabatically  until  its  temperature  falls  to  the  lower  extreme 
and  finally  at  that  temperature  it  rejects  enough  heat  to  restore  it 
to  it»  initial  stale,  thereliv  completing  a  cycle  of  operations. 

38.  Carnol'i  Cycle  v/iln  Sleam  for  Working  Substance. --W'c  arc 
iip)«  ill  .1  r">-iition  to  study  the  ai  tinn  of  a  heat  engine  i  niplovitig 
■-ti-aiii  ■i'^  tin-  working  substance,  Tu  ^lm|■li:y  the  first  con?i<k ratiiin 
as  far  as  possible,  let  it  lie  supfiowd  th.it  we  lia\'C  a  long  o  linder 
oompoicd  of  iion<condiictinK  material  caoept  at  tlw  base,  and  fitted 
with  a  nonHxmducting  piston;  alio  a  source  of  heat  A, at  some 
terapcnturc  ri ;  a  receiver  of  heat,  or,  as  «-e  may  now  call  it,  a  con- 
denser C,  at  a  lower  temperature  tj;  and  a  non-conducting  cover  B. 
Then  wc  can  [H-rfonn  as  follow?,  the  idc.d  rever»ible  cycle  of  oix>raf  ions 
Ur-,i  (K'M  rilnil  by  ('.irnot,  which  gives  the  highest  possible  elVicictn> 
attainable  in  any  heat  cnEinc.  To  hx  the  ideas,  suppose  that  there 
i»  1  lb  of  water  in  the  cylinder  to  begin  with,  at  the  teapentitM ni — 

1.  Apply  A,  and  allow  the  piston  to  rite.  Tha  SMter  iHl  tahft 
in  hcit  and  be  converted  into  steam, 
coni4ant  presstne^.  This  part 
of   the   operation    is  shown 
by  the  line  al)  in  tig-  ')■ 

2.  Kemovc  .'\  and  apply 
n.  .Mlow  the  expansion  to 
continue  adiabatically  (6c). 
with  tatting  pressure,  until 
the  tempefBture  falls  to  n. 
The  pressure  will  then  be  pt. 
innu-iy.  the  priv-iurc  (iiMn 
in    tlie    table  currojjoiuiiiig 

to  Tj. 

3.  Remove  B,  apply  C, 
and  conipres.s.  Steam  is  con- 
<lcnsed  rejecting  heat  to 
C.  The  action  is  iwjthermal, 
and    the    pressure  remains 

l.ct  this  be  ciiiititiuiil 
until  a  certain  point  i- 
rciichixl,  .iftir  which  a<lial>atic  compression  will  compk'te  the  cvcle. 

4.  Remove  C  and  apply  B.  Coatinuc  the  coronresuon,  wl^ch 
is  now  adial>atic.  If  the  point  d  has  been  rightly  cnosen,  this  will 
compkle  the  cycle  by  restoring  the  working  fluid  to  the  state  of 
water  at  tem|x'r:iture  ei. 

The  "  indicator  diagram  "  or  illigram  exhibiting  the  relation  of 
pressure  to  v.ilMtuc  lor  such  a  cxclc  ir.  Ri\i  n  in  <).  Since  the 
process  is  reversible,  and  -.ime  hi-.ii  is  taken  in  only  at  r,  and  reje<:ted 
only  at  rt>  the  ideal  condiiion^  fi  <r  |>erfect  efficiency  are  satisfied,  and 
accordiogty  the  efficiency  is  it,  -ri  'n.  The  heat  taken  in  perH)  of 
the  fluiats  Li,  and  the  work  done  is  I.i(t,  — r.)  Vi,  a  result  which 
may  be  used  to  check  the  calculation  of  the  diagram. 

31).  F.fitirtii  y  i>f  .1  I'i  rU-tt  Slium  /-;>;nii.c-  l.tv:it\  nf  7'nnf>rr(tt!iri-  — 
If  the  actii.n  hen-  i\<  riln'd  c<nil<i  It-  rcali/cd  in  [ir.n  tire,  \v<  ..hmilj 
have  a  ihcriniKK  t.amir.illy  ix  rii-*  t  ste.im  engine  using  Kiturated 
steam.  The  fraction  of  the  heat  supplied  to  it  which  such  an  engine 
would  conxert  into  work  would  depend  simply  on  the  temfierature, 
and  therefore  on  the  pressure,  at  wnich  the  itcam_  was  (>roduccd  and 
condenied.  The  temperature  of  eondensation  is  liniii<'d  by  the 
consideration  that  there  must  be  an  abundant  supply  of  some 
sultstance  to  absorb  the  rejected  heat;  water  is  actually  used  for 
this  purpose,  that  r,  has  for  its  lower  limit  the  tetnjK-ratun- >■( 
the  availabli-  w.it.  r  -.ujiplv  . 

To  the  higher  temperature  ti  a  practical  limit  is  set  by  the 
mechanical  Afficulties.  with  r^ard  to  strength  and  to  lubrication, 
vhleh  attend  the  use  of  hirii-preasure  ateaat.  In  engines  of  oidinaiy 
constracrion  the  pccMure  Is  nicly  so  mneh  at  as*  lb  per  sq.  m. 


Fio.  9.— CftmM'sCyde  srith 
water  and  steam  for  worldng 

substance. 
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Fig.  Ilk— Orgtoa  ofaStaunEogtiw. 


It  must  not  Iw  stippiiMHl  th.i:  thv ciiii  icni  >•  l>i  —  rj)/!,  is  ueluuliy 
attaiiiL-d,  .ir  i^  atl.iinablf.     Many  i.uiM>  (on?pirc  to  prevent 

Mi-iim  i  n^jinc^.  from  Umg  thermodynaiiiii  ally  pt-rffct,  anil  some  of 
the  cauK-s  u(  imperfection  cannot  tic  removed. 

40.  Engine  wtth  Separate  Orfant. — In  the  ideal  en)^ne  repmentcd 
in  fig.  10  the  fuoctkms  of  boiler,  cy  linder  anil  oontienser  are  com- 
bineil  in  a  Mflgle  vene);  but,  pcovldcd  the  *orkill^;  Mjlisi.im  e  isisx  * 
through  the  same  cycle  of  operation'".  inditTi  n  nt  «  hi  ther  ihi  K' 
an'  performiil  in  s<-\tT.il  vcswls  or  in  cine.  'ID  ,i)ipriia(h  a  little 
more  closely  the  conditions  that  hold  in  practice,  wc  may  think  of 

the  «agine  as  conwstinc  of 
■  boiler  A  (fig.  10)  ke^it  at 
n,  a  non-conducting  cylinder 
and  piston  B,  a  surface  ran- 
(leiiMT  (■  kept  at  T,,  and  a 
fiH-d-pump  D  which  re^t^lre» 
the  riindenM'd  water  to  the 
boiler.  When  the  wvcral 
or^ansi  of  the  engine  arc 
n-pafat«d  in  this  way  wc 
can  it!H  carry  out  the  first 
three  staRes  of  the  cyclic 

rip  i<  <■.*■*  desrrH)cd  in  i  3R. 
The  firrt  stage  of  that  cycle 
cnrrejtponds  to  the  admission 
of  steam  from  the  boiler 
into  iht  cyKiidar.  Tbn  tiM  point  inown  u  the  potat  of  cui-off 
is  reached,  at  wliicb  admianon  ceasca,  and  the  steam  alread) 
ia  the  cylinder  is  allowed  to  expand,  exerting  a  diminishing  pres- 
ture  on  the  piston.  This  is  the  iiecond  stage,  nr  the  s<a^  of 
0xpan3um.  The  prix-e-«  of  expansion  nia\  n^-  ( ,irrie<l  on  until 
the  pressure  fails  to  that  of  tlx-  i'onr!en'^<T.  in  uhiili  (  ,!•<■  the 
expansion  is  said  to  be  complete.  At  the  onil  of  the  e\p.in!^i(in  reUasf 
takes  place,  that  is  to  tay,  communication  is  opened  with  the  con- 
denser. Then  the  return  stroke  begins,  and  a  period  termed  the 
exkauil  occur*,  that  is  to  aay«  aleMB  passes  out  01  the  cylinder,  into 
the  condenser,  where  it  is  condensed  at  the  pressure  in  the  condenser, 
which  is  felt  a<i  a  back  pressure  opi:iosinc  the  return  of  tile  pittaa. 
So  far,  all  has  Ixx-n  essentially  reversible  and  identkai  Wtth  the 
corresponilinn  parts  of  (  ariioi's  c\  cle. 

fSut  wo  r.innot  complete  the  cycle  as  Carnot's  cycle  was  ci>mpletrd. 
The  existence  of  a  !iei>ara(e  condenser  makes  the  fourth  »tage,  that 
«f  ediibntic  coniywwien>  onpoKtiGable:.  and  the  best  wo  can  do  ia 
to  eontifltiB  dw  exhnuet  until  condeflaatloa  is  complete,  and  then 
ICtuni  dw  oondenBicd  water  to  the  boiler. 

41.  JIwiMiM  Cyilf.—\t  follows  th;it  the  ideal  cycle  of  Carnot  is 
not  an  appropriate  &tandar'l  with  which  to  compare  the  action  of 
a  real  steam  engine.  ItisUucI  of  it  »!■  liave.  in  the  etiv;ine  with 
scp.ir,ite<1  organs,  a  cycle  which  is  commonly  called  the  Kaokinc 
c>  clc.  which  difTcrs  from  the  Girnot  cycle  only  in  this,  that  the  stage 
of  udUilMiic  oompresaion,  is  wanting  and  its  place  is  taken  by  a 
direct  return  o(  tm  condensed  waiter  to  the  boiler,  a  process  which 
■aaltet  tlra  water  leoeive  hent  at  various  temperatures,  ranging  fmm 
the  tempomture  of  the  condenser  up  t<i  that  of  the  l»iler.  The  chief 
part  of  the  heat  which  the  working  sufjstancc  recei\e^  is  still  taken 
in  at  the  upjKT  limit  of  temperature,  during  the  prorese  of  changing 
from  water  to  stevim.  But  a  small  [i.in  1^  t.iki  n  in  ,it  lower  tempera- 
tures, naiuely,  in  the  healing  of  lltv  teed  water  in  its  transfer  to  the 
boiler.  Any  hant  an  talnn  in.  Iwa  laaa  availabiiity  for  convaiaion 
into  «orli  dian  if  it  were  taloen  in  at  tlie  tmof  the  laage,  and  oooar- 
4iuently  the  ideal  efficiency  of  the  cycle  faua  aoiaewhat  diort  of  this 
ideal  reached  in  the  cycle  of  Camot. 

Hut  the  principle  still  applies  that  with  respect  to  each  fiortion 
of  the  heat  I'u.i!  i.iWi  ii  m,  the  fracti<m  convertible  into  work  under 
iileally  l.ivour.d>le  ci)nditions  is  measured  by  (r— ri)/r,  where  r  is  the 
alisjlute  tempx-rature  at  which  tliat  portion  of  heat  is  received. 
an>l  T:  is  the  temperature  at  which  heat  is  rejected.  Accordingly, 
wc  may  inveytigate  ,is  follows  the  ideal  parfOfmaaeB  of  an  engine 
following  the  Rankine  cycle.  Let  fafHWent  that  portion  of 
the  whole  heat  which  is  taken  in  .it  any  temperature  t.  Then  the 
greatest  amount  of  work  nbt.iin.ilile  from  that  portion  m  he.ii  i» 
jQ(r  — nJi'r,  and  the  whi.ii:  amount  of  work  ideally  olxaitialilc  ir. 
the  complete  priKesv  iv  (mind  by  <akiilating  -fl^Jir  — rji  r  \\h.,ri 
the  summation  imiutles  all  the  heat  (hat  is  taken  in.    In  a  steam 

1  tha  pftecipnl  item  in  this  sum  is  the 
«,  which  ia  talRKi  in  at  oonatant  temperature  ri,  during 
the  cimnge  of  state  from  water  to  steam.  Rut  there  is,  in  addition, 
the  heat  talmi  in  by  the  feed-water  before  it  reaches  the  temperature 
at  which  steam  is  fom^ed,  and  this  may  U'  represtmted  as  the  sum 
of  a  •^•■r-'  -  .  il  fleimnils  ui?  t.ikcn  in  at  var\  iii^  trni|x'r.i!  iiie^.  r. 
where  <r  is  t  he  stxt  ific  heat  of  water.  Thus  if  W  represents  the  thermal 
equivalent  of  the  work  t heoret ically obtainnlila pif  Ih oi steaait  under 
idieally  favourable  conditions, 

T  Tl 

Till  exp.^rimcnts  of  Repnault  show  that  f,  within  the  limits  of 
temperature  that  obuin  m  boilers,  is  a  nearly  constant  quantity, 
awl  no  sarioHa  ener  will  be  inttodnced  in  this  tntegratioa  by 
tnatfaf  It  as  a  eoaataat,  with  a  vahie  equal  to  the  mean  value,  as 


oww  w 


determined  by  Rcgnault.  tx'twcen  the  limits  of  r\  and  ri.  On  this 
liasis 

W  -ain-  rO  -  cr,  log.  -  4  kiZnlli. 

h  is  usual  to  lake  c  as  practically  equal  to  i,  which  makes 

W-(r,-r,)  (t  -\-^')  -nloR.L'. 

This  express!  s  the  greatest  amount  of  uork  wliii  li  i .  >  li  iiotind  of  aleani 
cm  yield  when  the  teni|ieraturG  n  at  which  it  reaches  the  en^e 
and  the  temperature  rj  at  which  it  leavea  the  engine  are  assigned. 
It  consequently  serves  as  a  standaid  with  which  the  at-tualper- 
formance  may  usefully  be  compared.  The  actual  yield  per  lb 
of  steam  i*  always  considerably  k-ss.  chieflv  lK-<aiise  the  ideal 
condition  of  adiabatic  cX[unsion  from  the  Iii|.;hi'r  tn  the  l<iwer 
extreme  of  lemi)er;iture  is  never  satisfied. 

A  more  simple  cxpressi<in  for  the  work  theoretically  obtainable 
per  111  111  '-ti.tni  u hen  <'\|  .iiitlod  adhbatially  iHider  tM  oontlitioas 

111  the  Rankim  cvcle,  la 

i.-r,. 

where  I)  is  the  total  heat  of  the  working  substance  in  the  initial 
state,  before  the  adiabatic  expansion,  and  It  »  its  total  beat  after 
that  espaoaion.  For  it  may  readily  be  proved  thnt,  in  aa  adiabatic 
prooen, 


the 


and  this  integral  is  the  area  of  die  faidWatar  diagiam 
substance  is  taken  in  at  fh,  expanded  to  p,  and  diadMrgcd  atj 
This  expression  applies  whether  the  steam  is  initially  snpcn 

or  not.  li  will  in  general  Ix-  the  total  heat  of  a  wrt  mixture,  and  to 
c.dciilate  it  we  must  know  tlie  i  umlition  as  to  wetne»  which  results 
from  the  expansion.  This  is  roost  easily  found,  irspecially  when 
there  has  been  initial  superheat,  by  .making  use  of  the  e'ntropy-- 
icmiieraturc  diagram  to  be  preoontly  described,  or  bv  other  graphic 
methods,  for  an  airount  of  which  the  reader  should  tHcr  to  tlw  paper 
b\'  Mollier  already  cited,  or  to  J.  A.  Ewing's  Tlfte  SUssm  Atgtncand 
other  Heat  EnRiiies  (jrd  ed  ). 

.^J.  Entropy. — The  study  of  steam-engine  problems  is  greatly 
assisted  by  mlnxlui  ini;  the  ii'i  .t  of  eiilropy  and  making  um'  of  dia- 
gr.iins  in  which  the-  two  con  ni  Ini.n  -  .ir<  rniropy  .uid  temtK'rature. 
Entropy  is  a  condition  of  the  working  substance  defined  by  the 
atataaant  that  when  any  quantky  «f  iNBt  tQ  ia  lawiiwl  ligr«  or 
generated  in,  or  rejected  by  the  sahstannn.  when  its  ahaDhtla  teaa- 
perature  is  r,  the  substance  gains  or  loses  entropy  by  the  amount 
iQlt.  Thus  HQIr  measures  the  whole  chanf^  of  entropy  in  a 
pro«-cs»  which  involves  the  taking  in  or  rejection  of  heat  at  more 
than  one  teinperature.  We  shall  ilenote  ejitropy  by  *.  and  i  .  ii^uicr 
it  as  rm  konw)  per  unit  of  mass  of  the  substance.  Since  liy  lii  luu!  inn 
of  entropy  4*  =  it}  r,  T&<>  =  dn,  and  hence  if  a  cur\e  lie  drawn 
with  ratul^  fur ordinaies  to  exhibit  the  action  of  a  working  sulistam  e, 
the  area  under  the  eur\-c,  or  ird^,  being  equal  to  £iQ,  mea^uri  s 
the  heat  which  the  substance  nas  received  or  rejected  during  the 
operation  which  the  rur\'e  repre.sents. 

In  a  reversible  cy  cle  of  operations  Carnot's  principle  shows  that 
SiQ,'T=o,  and  it  is  obvious  in  such  a  c,-is<'  that  the  entropy  returns 
at  the  end  of  the  cycle  to  it<  primitive  value.  The  sanii- result  may 
lie  extended  to  a  i  ycle  wliii  h  im  lud«-»  any  non  ri  \crsil'le  sli  ji.  hv 
taking  .iccount  of  the  heat  ^caL-ratcd  within  the  sul  staiKi  ^in  ti 
a  step,  as  if  ii  were  lie.d  oimmuniculetl  from  ouiMde,  in  the  reckoning 
of  en:ni|i\  Thus,  for  GaaBipla>  if  at  ona  Btap*  in  tlw  cycis  the  suD* 
stance  jus^^-^  through  a  throttle-valve,  which  towen  its  pressure 
without  letting  it  do  work,  the  action  is  equivalent  in  effect  to  an 
adiabatic  expansion,  together  with  the  communication  to  the  sub- 
stance. .Ts  heat,  of  the  work  which  is  lost  in  C(>ns«f|uence  of  the 
irrevcrsiMe  i  vpansion  thrm;^;')  the  ihrottle-vahe  t.ikiii'.:  the  place 
of  ndiabalic  ixpansion  against  a  piston.  If  this  heat  lie  included 
in  the  rec  koning  XiQ;'T  =  (i  for  the  mmplete  cycle. 

The  entropy-temperature  diagram  for  any  complete  cyclic  process 
is  a  dosed  curve,  and  the  area  il  enc loses,  being  the  excess  of  the 
heat  received  over  the  heat  rejected,  measures  the  work  done.  The 
.  iiiropy-tcmiHTalure  dbgmm  .shares  this  useful  characteristic  with 
I'  c  pressure-\i)lume  diagram.  an<l  in  addition  it  shows  direitly  the 
heat  rerei\itl  and  the  heat  ri  uctisl  by  the  are.TS  under  the  forward 
and  biickw.ird  liivihs  i  f  thi  cur\r  In  ilriiw  entropy-tempera- 
ture <liagram  for  the  ideal  steam  engine  inamely  ,  the  engine  following 
the  Kaiikine  cycle),  wc  have  to  racMm  first  the  entropy  which  water 
acquires  in  being  heated,  and  next  the  entropy  Li/ri  which  is  acquired 
when  the  conversion  into  steam  has  taken  place.  RechDilinc  from 
any  standard  temperature  r.,  in  the  heating  of  the  fead-WMcr  up 
to  any  temperature  r,  the  entropy  ae<iiiin-d  » 

and  taldng  «  as  esnaibly  constant, 

♦,"(f(IogcT-log<r,). 

During  evaporation  at  r,  a  quantity  of  heat  L*  »  taksB  ia  at 
tempetatura  fi,  and  hence  the  entropy  of  the  steam 

♦•-dto+LiAri-s(lo^-tog«t*)+Li/n'. 
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Value*  of  the  entropy  of  water  and  Mearo  arc  given  in  the  table. 
Th»  uni  "■fyjoitf— «*■«—  ditgnn  for  ■  iUnldne  cycle  is  illiHtimt«l 

in  fi^.  II,  where  ah,  » 

logarithmic  curve,  repn.'- 
Gcnts  t  he  pniccss  of  heat  - 
ing  the  f».i-<!  wiittr,  uui 
be  the  n.i_-,-.i^;r  [riiiii  [Ik- 
State  of  water  inio  that 
qI  atOMb  TIm  iiamm 
k  ifamwn  to  tak  for  a 
caae  in  which  ateam  Ls 
formed  at  a  pressure  of 
180  lb  per  lu].  in.,  and 
COn(lcn^.ed  at  a  pressuri' 
of  I  lb  per  »q.  in.  After 
the  foraadMi  af  itu: 
steam,  the  next  atep  in 
the  ideal  process  is 
adiabatic  expansion  from 
the  higher  to  the  lower 
limit  1)1  tein(wraturc, 
which  is  represented  by 
-the  vertical  straight  line 
FW.  It.  cd,  an  adiabatic  process 

being  also  isentropic.  Finally,  the  cycle  is  completed  by  da,  which  re- 
present* the  condensation  of  the  steam  after  its  temperature  has  been 
reduocd  by  adiabatic  expansion  to  the  lower  limit  of  temperature. 
The  area  abed  represent*  the  wmk  dnm-.  ami  ii.^  value  per  R>  of 
steam  ii  iiicniic-il  with  W  as  reckoned  above.  The  area  mabcp  is 
till-  whole  hi  at  taken  in,  and  the  area  madp  is  the  heat  rejected. 

Let  a  curve  be  drawn  to  show  the  values  of  the  entropy  of 
•tMHB  tat  wriom  temperaturo*  of  saturation:  then  {[  ad  \x  pro- 
duced to  meet  th*  curve  in  /,  the  ratio  fd!(a  represents  the  fraction 
of  the  steam  which  was  condensed  aunng  adiabatic  expansion. 
For  the  point/  represent*  the  state  of  1  lb  of  saturated  steam,  ami 
in  the  condensation  of  i  lb  of  siituratitl  steam  the  heat  given  out 
would  be  the  area  under  fa,  tthereas  the  hrat  attuaily  given  out  in 
the  condensation  from  d  was  tlie  area  under  da.  thus  the  state 
■t  4  b  that  of  a  wet  mixttti«  ia  «Uck  daUa  repmeiit*  tha  fiaction 
unmat  as  steam.  MAfdIfa  the  fwctioii  preswit  as  water.  Itobviously 
uflove  that  by  drawing  horizontal  lines  at  intermediate  tempcni- 
tvres  the  devnopment  of  wetness  in  the  expanding  steam  can  be 
readily  traced.  Again,  if  the  steam  i»  not  dry  when  expansion  U-ti"^. 
its  state  may  be  reprcscnte<l  by  making  the  expansion  line  Ixviii 
at  a  point  in  the  line  be,  such  that  the  sepnents  mto  which  the  line 
is  divided  are  proportional  to  the  coMtitiiMte  of  tha  wet  aaixture. 
in  this  way  the  idea!  process  may  be  cdiifaited  for  eteea  with  any 
aaairaicd  dwree  of  initial  wetness.  Further,  the  cntropyterapcrature 
diagram  admits  of  ready  application  to  the  case  of  inconpiete 
MMMMMU  Suppose^  for  CMiniole.  that  after  adiabatic  caqwrnion 
hDiii  «toV  i^^W€ktidmn\ti»gia^  eoohd  10  tha  loim^liait 
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temperature  by  the  application  of  coolillg  water  instead  of  by  con- 
tinued expansion.  '1  hi»  process  is  re^iresenicd  by  the  line  c'ed, 
which  is  u  curve  of  constant  vtdumc.  Its  form  is  determined  bv 
the  consideration  that  at  any  point  *  the  proportion  of  steam  still 
uncondensed,  or  te//ik,  ia  meh  tkat  tbe  wiltture  fiUa  tha  laae  volune 
as  was  filled  at  <'.  m  m     ^    ^       , «. 

43.  KKtnprTmPualim  Dmgnauufmitdl*  tfc  Com  ofSuffer- 
heaM  3HIIIW    In  tha  diagiana  tniicB  imva  been  sketched,  it  has 

been  assmmwl  that  the 
^team  is  supplle^l  to  the 
engine  in  a  saturated  state. 
To  exiiTiil  the  »;ime  tre.it- 
mcnt  to  the  case  of  super- 
heated steam,  we  have  to 
take  aooMtnt  of  the  supple- 
nantary  sui^ly  of  heat 
wUcll  the  steam  receives 
after  the  point  c  is  reai  he<l, 
and  Ixtfure  cxfuiiMuri  U- 
^ins.  When  superheating 
w  resorted  tOt  as  is  now 
oltaa  the  case  in  practice, 
the  superheat  is  given  at 
ooastant  pressure.  If  » 
represent  as  before  the 
mean  spccilie  he.it  of  Meam 
at  constant  pressure,  the 
additloB  of  egtrofiy  dariac 


the  process  of  sunerheating  from  ri  to  r'  is  ((r'— ri).  The  value  of 
(  may  be  treated  as  apptoaiaiatdy  constant,  and  the  addttion  M 
the  entropy  may  then  lia  writtan  as  c(log  r'— log  ri).  This  givesa 
line  such  as  <r  oa  tha  ettropy  diagram  (fig.  13), 
the  vahw  of  W  by  tlM  aawunt 

>Wr(r-T|) 


water  is 
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which  is  represented  on  the  diagram  by  the  area  ders.  Durinr 
adiabatic  expansion  from  r  the  .steam  remains  superheated  until 
it  reathes  the  state  t,  when  it  is  just  saturated,  and  further 
c.\[),i]i-.iiin  results  in  the  cundiiiim  of  wetness  indicated  by  i.  The 
e.xira  uoik  dtrs  is  done  at  the  exiK-n»e  of  the  extra  supply  of  heat 
jhru,  and  an  inspection  of  the  diagram  sufhcca  to  aaowtliattiw 
ofiiciency  of  the  ideal  cvcle  is  only  very  slightly  iaoaaeed  by  even 
a  large  amount  of  superheating.  In  practice,  however,  auperhcating 
docs  much  to  promote  efficiency,  txxause  it  matCfially  reduces  the 
amount  by  which  the  actual  jicrformance  of  an  engine  falls  short 
of  the  ideal  performance  by  keeping  the  steam  comfiaratively  dry 
in  its  p^is.'^.ige  through  the  engine,  and  thereby  reducing  exchanges 
uf  heat  between  the  steam  and  the  metal. 

44.  Entropy  of  Wet  Sttam. — ^The  entropy  of  ml  steam  is  readily 
calculated  by  oon»iidcring  that  the  change  of  entropy  in  the  1 
sion  from  water  tu  steam  will  be  fL/r  if  the  steam  is  wet,  f  1 
the  dryness.  Accordingly  the  entropj'  of  wet  steam  at  any  1 
ture  r  is  «(log,T  —  log,T.)+^L/T.    Further,  since  a  for 
practicBlly  equal  to  unity  this  esficesBioa  may  be  written 

f-iogH— bfitt-Hri'/r' 

We  may  ^nly  this  exprcsuon  to  trace  the  development  of  wetii 
in  staaa  inien  it  expands  adiabatically.    In  adiabatic  czpan 
^-ooBitaat,   Usiag  tlie  suffix  i  to  dHtinsuiib  the  iaitial  atate^ 
we  thersfore  have  at  any  stage  in  the  sacpanstoa 

log.T  -  logiT,, -1-^1 .  V  =  log, T,  —  log'm -f-7,Ll/T|. 

from  which  the  dryness  at  lhat  stage  is  found,  nainelyi 

The  expression  is  nut  apulicable  to  steam  which  is  initially  super- 
heated.  In  either  case  the  graphic  method  of  tracing  the  change 
of  condition  during  adiabatic  expansion  is  available. 

45.  Aetuai  Perfontuitue. — Trials  of  engines  using  siturated  steam 
show  that  in  the  most  favourable  cases  (mm  60  to  65  ,  <jf  the  ideally 
pusxible  amount  of  work  is  realized  as  "  indicated  "  work.  Unr 
of  the  causes  of  loss  is  that  the  cxpaaMMI  it  iaeoasplete.  In  ptactice 
the  steam  is  allowed  to  earapc  to  tlie  condenser,  while  its  pre  1*11  rt 
is  still  considerably  higher  than  the  pressure  at  which  condensation 
is  to  take  place.  When  the  prcs-sure  o(  Mie;ini  in  the  rylinder  ha.s 
been  so  far  reducwi  by  ex(xinsion  that  it  can  only  overionie  the 
friction  of  the  piston,  there  is  no  advantnge  in  going  "T:  further; 
the  indicated  work  due  to  any  additional  expansion  would  add 
nothing  to  the  output  of  tlia  aegiaai  «iMa  allowanee  ia  aaade  for 
the  work  spent  on  friction  vHtida  tha  ■acbaniaiu  itaeH.  Constdeta- 
tions  of  bulk  often  lead  to  an  even  eaiOer  release  of  the  expanding 
steam ;  and  another  consideration  which  points  the  same  way  is  that 
when  expansion  is  carried  very  far,  the  lo<»e9  due  to  exchange  of 
heat  between  the  cylinder  ana  the  steam,  referred  to  below,  tend 
to  incnasc.  Again,  since  experience  shows  that  the  most  efhciem 
engines  ai«  tlMMi  in  i»fak-h  the  proecH  of  wpanrioH  is  divided  into 
two,  three  or  niOK  atages  by  the  lae  of  oompauaded  cylindeta, 
a  certain  amount  of  loss  is  to  be  ascribed  to  the  dRHW  ia  preeiUll 
which  are  liable  to  occur  through  unresisted  expanaloa  U  tbetfaaefcr 
of  steam  from  one  vessel  to  another.  But  the  chief  cause  of  loss 
i.s  to  be  found  in  the  exrhaiiges  of  heat  wliich  take  place  between 
the  steam  and  the  metal.  In  each  cylinder  there  is  a  process  of 
alternate  condensation  and  le-evaporation — condensation  during 
the  period  of  admission,  when  the  steam  finds  ttsdf  brought  into 
contact  with  metal  which  has  been  chilled  Iqf  oWBIKmition  duriag 
the  preceding  exhaust  stroke,  and  tlien 
pressure  has  fallen  suAiciently,  during  the  1 
as  well  as  during  exhaust.  The 
though  supplied  in  a  dry 
state,  may  contain  some  20 
or  °'o  of  moisture  when 
admiasion  to  the  cylinder  is 
complete,  and  the  entropy 
diagram  for  the  real  process 
of  expansion  takes  a  form 
such  as  is  indieated  by  the 
line  f'c'  in  fig  ij  '  f''  heat, 
supplied  is  si  ill  measured  by 
the  aiaa  under  ate.  The 

condeBaatloa  from  e  to  «'  oecim  by   

cylinder;  and  though  pait  of  tlie  heat  tiuu  abttnctad  it : 
before  release  occurs  at  <',  the  geacial  naoit  ia  to  malte  a 
reduction  in  the  area  of  the  diagram. 

46,  /irrAurifri  iif  Ural  bfHrem  Ike  Steam  and  the  Melat. — The 
exchangc-s  of  heat  between  steam  and  metal  in  the  engine  cylinder 
have  been  made  the  subjea  of  an  elaborate  experimtntaTmcamlnatioa 


Ftc.  14. 
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by   Prafmora  CMendu  and   Nioolm   (Proe.   tint.  CJt. 

cxxxi.  147),  who  studied  the  cyclic  variations  of  temperature 
throughout  the  metal  by  means  uf  thermo-electric  junctions  set 
at  various  depths.  They  fotmd  that  the  range  of  temp^-rature 
through  which  the  surface  of  the  metal  fluctuates  is  much  less  than 
the  range  of  temperature  pa«aed  through  by  the  steam:  the 
proccsaGs  of  condensation  and  le^vapontkui  are  slow,  and  the  time 
la  too  (hort  to  bring  the  surface  01  the  metal  into  anything  like 
aHwMibrilllB  with  the  steam.  The  amount  of  condensation  up  to 
tM  potnt  of  cut-off,  as  iiilciTcd  from  the  heat  which  the  metal  takes 
Iff,  may  be  much  less  than  the  "  missing  quantity  "  or  difference 
between  the  steam  supplied  per  stroke  and  the  dry  steam  then  present. 
AccordinK  to  their  experiments,  this  dist-f.  |i.iiu  y  i»  accounted  for 
by  leakage  uf  steam  [jast  the  valve,  direct  from  the  steam  chest  to 
the  exhaust,  and  they  sugjtesi  that  this  source  of  error  may  have 
bean  juwaul  iit  nwy  estimates  of  initial  tiwriimwtiiTft  baaed  on 
dctenmiiatioBi  of  the  miseang  quantity.  TUi  nay  explain  cases 
in  wUch  the  initial  condensation  haa  apfMiently  been  excessive, 
but  large  amounts  of  initial  condenaatioa  certainly  do  occur,  ana 
constitute  the  most  potent  factor  in  making  the  real  fierfurmance 
of  the  engine  fall  short  of  the  ideal  standard.' 

In  the  alternate  condensation  and  re-cva|)oration  of  xteiini  In  the 
cylinder  more  heat  is  given  to  the  metal  by  each  pound  of  steam  that 
is  condensed  than  \»  taken  from  the  metal  by  each  pound  of  sicuim 
tkat  ia  i»«vaporated,  the  temperature  of  condcaHUMl  bciil(  higher 
than  diat  of  rc-evaporation.  The  quantity  Hi— lh>  namely,  the 
difference  in  the  heat  of  formation  at  the  two  tempeiatures,  repre- 
sents this  excess  of  heat.  Unless  this  ia  in  some  way  abstracted 
from  the  metal,  the  process  cannot  occur.  Hence  the  action  of  the 
cylinder  wall*  in  causing  alternate  condensation  and  re-evaporation 
to  occur  may  be  limited  by  imposing  conditions  which  prevent  or 
iidnce  the  ah»traction  of  heat,  hy  the  use  of  a  steam  jacket  the 
may  be  prevented  from  loaiiw  heat  eictcrnatly,  and  may  even 
be  made  to  take  up  beat.  Uadar  tbaae  conditions  the  action 
depends  on  tlie  fact  that  moiw  water  ia  i»  evaporated  than  is  con- 
densed. To  some  extent  tUs  b  a  necesury  result  of  the  work  done 
dun;4;  r'x;uni~iiin.  which  Q»  as  adiabatic  process)  would  make  the 
ste.im  tierome  wetter  as  expansion  proceeds,  and  would  therefore 
leave  more  water  to  be  evaporated  than  i.s  initially  conder.s<d  iiy 
the  action  of  the  cylinder  walls.  But  it  is  important  to  notic-c  that 
anv  water  which  is  mtroduced  into  the  cylinder  aloag  whh  the  atcam 
will  be  an  important  factor  in  supc^ying  the  means  by  which  this 
thermal  balance  is  maintained.  Witti  steam  that  is  perfectly  dry 
before  admiasion  the  action  of  the  walls  takes  its  limit  from  the 
condensation  which  exp«nsion  brings  about;  with  steam  that  is 
wet  before  admission  no  such  limit  applies.  licncc  the  importance 
of  having  steam  that  is  initially  dry.  To  secure  this,  no  method 
la  ao  ceittin  as  to  give  some  inidai  aunerheat  to  the  steam,  and 
bence  arises  the  practical  advantage  which  even  a  imall  amount  of 
superheating  is  found  to  bring  aboot. 

17.  Injluenct  ef  Ikt  SlUe'Vakt.— To  a  oooaiderBble  extent  the 
afioe-valve  itself  promotes  initial  condensation,  for  it  rcqubna  tkat 
the  hot  steam  shall  enter  the  cylinder  through  a  passage  wMdi, 
immediately  iM  fore,  Ma-<  rhilled  by  being  used  for  the  escape  of 
exhaust  steam.  The  us<:  'if  i  ntin  ly  distinct  admi.s.sion  .ind  exhaust 
ports  and  valves  tends  towards  etonomv  of  steam,  fartly  for  this 
reason  and  partly  because  it  allows  tfie  de.iranre  spaces  to  Ue 
reduced.  Accordingly,  we  find  that  many  of  the  best  recorded 
results  of  tests  relate  to  engines  in  which  each  cylinder  Ins  four 
separate  valves  of  the  Corliss  or  of  the  drop  tvpe.  By  using  hori- 
zontal cylinders  with  admi<tsion  valves  on  the  top  and  exhaust 
valves  below,  the  further  advanta^  of  drainage  through  the  exhaust 
valves  is  secured.  Water  which  is  present  at  release  has  then  the 
chance  of  ev.apinL'  without  l)eing  rc-cvaiKirated.  a  circumstance 
which  contributes  largely  to  reduce  the  exchange  of  heat  between 
the  working  substance  and  the  metaL  Thus  a  horixonul  triple- 
expanoon  engine  with  drop  valves,  by  Messrs  Sulzer.  using  saturated 
•team  at  an  absolute  presaure  of  160  lb  per  sq.  in.,  and  indicat- 
ing not  much  more  than  200  h.p.,  is  reported,  in  a  test  by 
Professor  Stodola,  to  have  used  only  11-52  Ih  of  steam  per  indicated 
horsc-piwer-hoiir  (s«'e  F.ngtnrrr,  Jtily  I,  l8<)8;  al-^i  summarj-  of 
trials  l)y  R.  Donkin.  iliid..  (>rt.  l^iwK  The  performanrr  in  this 
test  is  equivalent  to  tn-ar'.v  f>o"..  of  the  ideal,  an  exceptionally  high 
figure,  in  one  or  two  trials  of  larger  engines  even  this  periormance 
has  been  turpaaaed,  ii>3  and  ii-x  lb  per  howa  iw— r  ■w  hnving 
been  recorded.  In  other  particaarlv  favomHe  Tccordt  of  trials 
the  consumption  of  steam  with  triple«ipunhHl  engines  has  been 
found  to  lie  between  12  and  13  lb  per  bone-power-hour.  Some  of 
the  t>e«t  results  relate  to  slow-running  pumping  engines  fitted  with 
stea.m  jackets  on  the  barrels  and  on  tlie  i-overs  of  the  rylim'.rrs,  and 
may  be  taken  as  showing  how  influential,  in  a  lon>;  ju  riiwt  engine, 
the  jacket  may  prove  in  reducing  the  evils  of  initial  conden^uinn. 
In  the  mean  m  several  apparently  authoritative  trials  by  different 
observcn  oa  Afferent  cncincs  the  consumption  of  steam  was  la-a  lb 
per  hoiae-  power -liour,  at  an  absolute  pressure  of  about  140  At  per 
«q.  in.,  which  corresponds  to  66''(.  of  the  ideal  performance. 

'  See  also  "  Report  of  Steam  Engine  Research  Committee,"  Init, 
MkA.  Bug.  (t90s). 


It  ahould  be  added  that  these  Igvna  am  exoeptioaaL  A  < 

tion  of  1 3  or  14  lb  of  steam  per  hone-power^our  is  much  more  usual 
even  in  large  and  wcll-dcsigncd  tripfe-eipansinn  engines;  and  with 
two-cylinder  romp<iund  engines,  using  alaam  with  an  abaobile 

pressure  l:4  1;.i<.i  ur  U'o  '.b  per  sq.  in.,  anything  falND  I4  tD  IS  lb 
may  be  rc\.kuiied  a  good  periormance. 

48.  Su^rhealtii  SUam. — The  advantage  of  superheated  steam, 
which  anses  mainly  from  its  influence  in  reducing  the  exchange  of 
heat  between  the  Mxam  and  cylinder  walla,  was  demonstrated  by 
the  experiments  of  Him.  and  as  early  as  t86o  it  was  not  unusual  to 
supply  superheaters  with  marine  engines.  But  the  practice  of 
su|K'rheatiiig  w.as  soon  ,ih.inr,(  ,ne<l.  rhiefly  on  account  of^difficulties 
in  regard  to  lubrication.  By  the  introduction  of  heavy  mineral  oils 
this  objection  h.is  been  reinoveil,  .md  a  reviviil  in  the  u>i-  nf  Mii^r- 
heating  has  taken  place,  with  striking  etfect  on  the  thermotlynamic 
economy  of  engines.  Experiments  tninle  in  lSc>2  by  the  Alsatian 
Society  of  Steam  Users  on  a  large  number  of  engines  showed  that 
supcfttenting  effected  an  avoage  aavia^  in  coal  to  the  extent  of 
about  90%,  when  the  auperbcater  was  simply  placed  in  the  boiler 
flue,  ao  that  it  utilised  what  would  otherwise  be  waste  heat,  and 
about  ia%  when  the  superheater  was  separately  fired.  In  those 
cases  the  steam  was  superheated  only  about  30"  to  45*  C.  al>ove  the 
terajxraturc  of  saturation,  but  in  more  recent  practice  much  greater 
amounts  uf  superheat  have  been  successfully  applied.  Frulessor 
Schruter  baa  teated  a  factory  engine  of  1000  h.p.,  using  steam  super- 
heated by  some  ^*  C,  and  has  shown  that  this  amount  of  super- 
heat is  not  sufficient  to  prevent  some  of  the  steam  from  becoming 
condensed  on  the  walls  (luring  admission  to  the  cylinder  {Zttisckrifi 
des  VVrctBJ  deutsthfr  In^rnieure,  vol.  xl.,  l8g6).  ft  follows  that  stui 
larger  amounts  of  NU()erheat  will  be  thermodynamically  a<l\  :intagcous. 
That  this  is  the  casi'  h.is  Iwen  demonsiratetl  by  the  remarkable  results 
which  have  Ni  r.  ijbtaiued  with  hl^;hly  superheated  steam  by  W. 
Schmidt  in  mationary  engine*  and  locomotives.  Using  a  somewhat 
special  design,  Schmidt  bna ahowa  tbat  it  ia  perfectly  pcacdcaUa  to 
employ  steam  supeibeated  to  a  tcnpoature  of  400°  C,  and  that  an 
efficiency  not  attainable  from  steam  in  any  other  wav  ia  thereby 
reached.  I  n  several  authentic  trials  of  Schmidt  engines  the  consump- 
tion  of  steam  has  been  considerably  less  thr.n  10  lb  per  indicated 
horsc-power-hour — a  figure  which,  after  ,illi)v.;ir.i  i'  in  ni.ide  for  the 
beat  taken  up  during  the  process  of  superheating,  represents  a  better 
petformance  than  that  of  the  best  engines  using  saturated  or  slightly 
superheated  steam.  It  has  been  found  that  the  consumption  of 
coal,  in  the  boiler  and  superheater  together,  aaed  aot  exceed  1  i  lb 
per  indicated  horse-power  even  with  engiaea  of  miall  power.  To 
attain  this  remarkable  result  it  is  of  course  necessary  that,  after  the 
hot  gases  from  the  furnace  have  passed  the  superheater,  a  further 
extraction  of  heat  from  them  should  take  place.  Thi.s  is  done  by  an 
economizer  or  feed-water  heater  of  peculiar  form,  consisting  of  a  long 
coil  of  small  pipes  which  maintain  a  circulation  of  hot  disdlled  water 
through  a  rlnrnd  awlam  cntawiing  aa  aatcraal  cnfl,  which  fatma  the 
beater  of  a  tank  nwoagb  wfaleib  tfie  laad-water  paama  on  its  way  to 
the  boiler.  Some  of  the  Schmidt  engines  adopt  the  principle  of 
single  action,  to  escape  the  necessity  of  having  a  piston-rod  and  glaad 
on  the  side  which  is  exposed  to  contact  with  high-temperature  steam; 
but  it  is  found  that  this  precaution  is  r.ot  essential,  and  that  with 
glands  of  suitable  desi^ni  a  doubb-aciins  piston  may  be  u»ed  witboBt 
inconvenience,  and  without  risk  of  undue  wear.  In  some  insta 
Schmidt  transfers  to  the  partuilly  expanded  steam  in  the  inte 
diatc  iwciver  a  portion  of  the  heat  which  is  conveyed  to  the  en 
by  the  hllthly  superheated  steam;  and  when  this  is  done,  the  st 
may  properly  receive  a  still  higher  degree  of  initial  superheat. 
Accordingly,  though  the  initial  temperature  of  the  steam  may  be 
400°  C.  fM-  more,  this  is  reduced  to  about  320°  by  transfer  to  steam  in 
the  superheater  Iwfore  the  high-pressure  steam  is  a<imitie<l  to  the 
cylinder.  In  leasts  by  the  present  writer  of  a  Schmidt  plant  indica- 
ting ,  180  h.p..  in  which  this  device  was  employed,  the  alaam 
was  superheated  to  397°  C.  and  10-4  Ih  were  used  per  horse- power- 
hour.  Ia  this  trial  the  temperature  of  the  chimney  gases  was 
redneod,  by  the  use  of  Schmidt's  feed-water  heater,  to  175*  C,  and 
the  consumption  of  coal  wa'*  1-31  tli  jx-r  indicati-fl  horse-power-hour. 
In  .mother  trial,  of  a  lar(;er  engine  with  ^team  supcrheate<l  to  4^5°  C, 
the  consumption  of  steam  i>er  horse-(K)wer  hour  was  only  9-0  m. 

49.  Thf  Indicator. — The  actual  liehavicMir  of  steam  in  the  cylinder 
of  a  steam  engine  is  studied  by  means  of  the  indicator,  which  serves 
not  only  to  me^wure  the  work  done  but  to  examine  the  operation 
of  the  %'alves  and  generally  togive  much  useful  information  regarding 
the  action  of  the  eni^-ine.  The  indioatar,  wl|ich  was  invented  by 
Watt,  and  impro«vl  by  Richarda,  is  a  device  for  automatically 
drawing  a  diaRr.im  showing  the  pressure  at  all  points  of  the  piston  s 
stroke.  In  its  most  usual  form  it  consists  of  a  small  steam  cylinder 
fitted  with  a  piston  which  slides  easily  within  it  and  is  presse^l 
down  by  a  spir.\l  spring  of  slei-l  wire.  The  i  \ltt^<ler  of  the  indicator 
i.s  connected  by  a  pipe  below  this  piston  to  one  or  other  end  of  the 
cylinder  of  the  engine,  so  that  the  piston  of  the  indicator  ciiw  and 
falls  in  response  to  the  fluctuations  of  pressure  which  occur  In  the 
engine  cylinder.  _  The  indk?ator  piston  .irtuates  a  pencil,  which 
rises  and  falls  with  it  and  traces  the  rfiagr.im  on  a  sheet  of  paper 
fixed  to  a  drum  that  ia  cauaed  to  rotate  back  and  forth  through  a 
certain  arc,  in  uniaoa  with  the  mntkm  of  the  engine  piatoo.  In 
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M' Naught's  indicator  the  pmcD  !•  (firectly  atladiet!  to  the  indicator 

pixton,  in  Richards's  the  pencil  U  moved  by  means  of  a  system  of 
linkii  M  that  ic  copies  the  motion  of  the  piston  <>n  ,t  Mi4v:riifit'<l  itcalc. 
This  has  the  advantage  that  an  equally  \itr\iiy  rii,ij;nim  is  draw  n  with 
much  lea*  mowmcnt  of  the  piacon.  aii  l  i  rmr^i  whi(  h  atf  lawMsJ 
by  the  puion's  inertia  an;  contequentljr'  reduced.  In  high-speed 
«nnnet  Mpadolly  it  is  importaat  tP  iiiiiiiBiia»  tlw  iamk  of  the 
indicatar  piitM  and  the  partt  connected  wth  it.  tn  Ridiuds's 
indkator  the  lioJcage  employed  to  multiply  the  pitton's  motion  i» 
nn  ananienient  rimilar  to  the  parallel  motion  introduced  by  Watt 
na  •  means  of  f^iidinj;  the  piston-rod  in  beam  enKines..  In  several 
nent  (onus  <if  imiiiator  lighter  linkagi>  iiro  adupti'iJ,  and  other 
changeB  have  been  made  with  the  object  of  fitting  the  inbtrument 
better  for  hijfli-ipeed  work.  One  of  tbeae  modified  forms  of 
Richarda'a  indicator  (the  Ciosbyj  L,  ;,lion  n  in  fit;.  15.  The  presuire 


Pic.  15. — Cnxby  IniScator. 


of  St  ram  in  the  engine  cj'Undcr  raises  the  piston  I',  conipm^iiiy;  tin 
MM-int;  5  and  cauiung  the  pencil  U  to  riite  in  a  nearly  KniiEiit  line 
tnengih'a  diatance  proportiooal.  on  a  maEnified  aoaln,  to  tGe  ootB- 
prewion  of  the  spring  and  therefore  to  the  preeniic  of  tiw  UBini 

At  the  same  time  the  drum  U,  which  camea  the  paper,  eaoaivea 

motion  throuKh  the  cord  C  from  the  crosshead  of  the  etq[ifle.  Iniide 
this  drum  there  is  a  spiral  -iprinK  which  lieconies  wound  up  when 
the  cord  is  pulleii.  ;nii  •>tr\(.--  to  turn  the  drum  in  the  reverse  direc- 
tion during  the  l>aclc  stroke.  The  cap  of  the  inclicator  cylinder  hav 
holea  in  it  which  admit  air  freely  to  the  top  of  the  piston,  and  the 
pieton  has  room  todcacend.extcnding  the  springs,  when  tJie  crei^iufe 
4d^tfitaMam  it  less  than  that  of  the  atmoapocR.  Thaapriaaia  cosily 
tahea  oat  and  replaced  by  a  more  or  lent  idff  one  when  hlgiKr  or 
lower  prewnire*  h.ivc  to  bo  dealt  with. 

50.  Errors  in  Indualor  Ihncni'r.x.—'Vo  rei;i--ti_T  currcctly.  an 
indicator  inu  .t  ?«itisfv  two  cx>[iditions :  (l)  the  moli  jh  -it  iht'  piston 
must  be  proportionaf  to  the  diann  of  Steam  pre».'<iiM'  the  engine 
cylinder:  and  (2)  the  motion  of  tne  dnim  muat  be  propurtlonal  to 
tfiat  of  the  ennine  pi-.ton. 

The  ftnit  of  these  rrquircn  that  the  pipe  which  connect?  the 
indicator  with  the  cylinder  should  he  short  and  cA  suttiriint  Ixire, 
and  that  it  should  open  in  the  c\'linder  at  a  pi  u  e  w  hun:  tin'  pressure 
in  it  w  ill  n;il  he  atTectcti  by  the  kinetic  action  ot  the  inrushinR  steam. 
1  rt-'jiientlv  |iijM  s  are  led  from  lx)th  emis  of  the  cylinder  to  a  central 
position  where  the  indicator  is  wt,  so  that  diagrams  may  be  taken 
inmi  either  end  witbo>it  shifting  the  instrument:  better  results  are 
obtaxned,  esperiall>'  when  the  cylinder  is  lon^,  by  using  a  pair  of 
indicatora.  each  hxcd  with  the  shortest  possible  connecting  pipe. 
The  general  eflcv-t  of  an  insutiiciently  free  cxinmrxioii  l<etween  the 
indicator  and  the  engine  cy  linder  i'^  to  make  the  diacram  too  small. 
The  first  condition  i^  al.-.o  in\ alid.iini  t"  -."Hii'  i  vtt  nt  tiy  the  friction 
of  the  indicator  piston,  of  the  juiiit»  in  the  linkage,  aud  uf  the  pencil 
on  the  paper.  I  he  piston  must  tdide  very  mely;  nothing  of  the 
natim  ot  packing  is  permiiaUe,  and  any  steam  uiat  leaks  pa»t  it 
must  have  a  free  exit  through  the  cover.  The  pcndl  iirssBure  must 
not  exceed  the  minimum  which  is  necessar>'  for  clear  inarking;. 
Another  source  of  dijiturbance  is  the  inertia  of  the  movini;  parts, 
whlii;  tenil:,  to  ^-'l  thi  ni  into  ii.m  ili.ii i.,n  whenever  the  induatiir 
piston  sutlers  a  compar.itiveK'  sudden  displacement.  These  oscilla- 
tions, superposed  upon  the  legitimate  niotitms  of  the  piston,  give  a 
wavy  outline  to  parts  of  the  diagram,  especially  whcii  the  speed  is 
When  tbcy  appear  on  the  diagram  a  continuotis  curve 
be  drawn  midwav  between  the  crests  and  hollows  of  the 
undulations.  To  keep  them  within  reatu>nahle  compass  in  high- 
spe«l  work  a  .«ti(T  spring  must  be  used  and  an  indicator  with  light 
parte  slioukl  be  ceiocted.   Care  must  be  Ukea  that  the  spring  is 
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graduated  to  suit  die  tempciature  (attaut  too*  C.)  to  which  it  is 

exposed  when  in  use;  its  stiffness  at  this  temperature  is  about  3  "„ 
less  than  when  cold. 

51.  Measutemenl  of  Hiytf-Pmeer. — To  determine  the  itulicatcd 
hiir  <--|i<jvver,  tiic  mean  etTci  tive  pressure  is  found  by  dividing  the 
area  of  the  diai^ram  liy  the  length  <A  it*  base.  This  gjves  a  mean 
height,  which,  mterpreted  on  tbc  scale  of  pressures,  is  the  mean 
effective  pmeure  in  pounds  per  square  inch.  This  has  to  be  multi- 
plied by  the  effective  area  of  the  piston  in  square  inches  and  by  the 
length  of  the  piston  stroke  in  feet  to  find  the  work  done  per  stroke 
in  loot-pounds  on  that  side  of  the  piston  to  w  hirh  the  di.igrani  refiTS. 
Let  Ai  be  the  area  of  the  pUtun  on  one  lido  ,ind  A,  on  the  other; 
01  and  Pt  the  mean  elTe«'ti%e  presMires  on  the  two  sides  rf 'ip«'cf  ively  ; 
L  the  Mngth  of  the  stroke  in  feet:  ami  «  the  nuinl  ■  r  nf  .  i.r-;|.l(  t( 
double  strokes  or  revolutions  (ht  minute.  Then  the  mdtcatcd 
hone-power 
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In  findioR  the  mean  pre^.-«:re  the  area  of  the  diagram  nwv  lie 
convetiiL-ntK  measured  by  a  planimetcr.  .■V  li->s  accurate  plan, 
frequcntiv  followed,  is  to  divide  the  diagram  by  lines  drawn  at 
the  middle  of  striptt  of  aauat  width  aad  to  take  tw  maaa  pnMtiiiii 
as  the  average  height  of  tneae  Enes. 

^3.  Tcits  of  Eficimcy. — la  testing  the  actual  effideaqr  of  an 
engine  the  work  done  as  determined  by  the  indicator  is  eompaicd 
with  the  supply  of  heat,  which  is  calculatifl  from  the  amount  of 
ste.ini  jM-  ;ti^  through  the  engine.  We  m.iv  v.uA  thr  amount  of 
steam  passing  through  cither  by  measuring  the  iin-d-water  or.  when 
a  suiMoa eandenser  is  used,  by  coilecting  the  comicn-cd  w.mc;  iroin 
the  air^ump  discharac  and  measuring  that,  atidiUK  the  water 
drained  from  jacketaa  aoy  are  u.stxi.  In  some  trials  both  of  thew 
measurements  have  baSD  made,  and  it  has  liccn  found  that  in  general 
the  amount  of  feed-water  exceeds  the  amount  of  >.team  discharged 
from  air-pump  and  jackets  by  stmiethinv:  like  ,^  or  4  %.  a  disrre- 
IJancy  due  to  leakages  in  the  Ixjiler  and  the  engine.  The  results 
of  tests  are  generally  stated  by  giving  tlie  iuindH.r  of  jNiunds  1  t  -.team 
used  oer  hor>e-ix)»er-hour,  or  by  giving  the  work  done  by  each 
pound  of  steam .  a  quantity  which  is  directly  comparable  with  tine 
amount  of  work  ideally  oblainabW.  if  the  engine  followed  the  perfect 
Kankine  c>cle  alrea<]>-  discusse<l.  To  make  a  complete  engine  trial 
the  engine  is  rju«:d  to  work  not  <inly  at  full  power,  but  at  various 
fractions  of  its  greiitcNt  lo.id.  The  results  are  \'cr\'  conwnientlv 
represented  (in  a  manner  due  (d  1'.  \\  .  U  ill.in^.;  I'\'  <lruwinK  a  cur\e, 
tlie  oo-ofdinates  of  which  AtK^  iIkt  horK;-powcr  and  the  totAi  consump* 
tion  of  BHam  par.hnar.  This  "  Willana  Line,"  as  it  ia  aBed,  in 
most  cases  ataigiit  or  nearly  straight.  AiMther  oscftd  cum  ia 
drawn  by  plotting  the  icteam  used  per  horae-power-hour  in  relatitm 
to  the  hone- power. 

$i.  Detfrminatum  of  Ihf  "Missing  Quantity." — When  the  amount 
tif  steam  p^issing  through  the  engine  is  known,  the  indicator  diagram 
enables  the  dc)(ruu  ui  wetness  of  the  steam  to  be  estimati^  at 
vniotia  ataoaa  in  the  expaaaio9  fean-cutmff  to  release,  prtA-ided 
there  is  no  direct  pasugc  faom  steppi-dirst  to  exhaust,  sucii  as  has 
liccn  referred  to  above  in  connexion  fdth  Messrs  Callcndar  and 
.Nicolmn's  researches.  For  this  pinpoae  We  must  first  calculate  the 
ijuantity  of  the  working  5>il>stanre  present  in  the  cylinder.  It  is 
m.iile  up  of  two  piirts,  mliiu  l'. ,  llie  amount  supplied  jxrr  stroke,  ^us 
the  amount  retained  Ia  iK-ing  shut  up  in  the  clearance  sjiacc.  If 
we  as.s.ume,  .a.s  i)i.i>  k;eiu  rally  be  done  without  K-rious  error,  that 
at  the  lie^inning  of  c<jmpn»sion  the  Steam  present  in  the  cylinder 
is  dr>-,  it  IS  an  i;a.s>  matter  tO  deduceffOm  tW  diagram,  knowing  the 
pre-~-.nreand  the  volume,  how  mtich  Steam  Is shut  up  in  the  clearance. 
Addiuj^  that  ti>  the  su(i;ilv  per  stroke,  wc  get  the  whole  (juantity 
th.il  i>  prej^  iu  from  i  ul  ..tf  to  releii;*-.  The  \<iUmie  whieh  this  would 
M  laipv  at  each  prej-sure,  if  siturated,  is  found  from  the  ste.im  table. 
The  volume  actually  occupiixl  at  each  pressure  is  found  from  the 
di-igrutn,  and  by  comparing  the  two  it  is  ea>y  to  infer  how  much  of 
the  substance  exists  as  water  and  bow  much  as  steam.  The  ratio 
of  the  two  volumes  mc-isures  with  sufficient  accuracy  the  dr)-iiess  of 
the  steam.  Any  ilireet  l<  ak.ige  from  the  iiteam  side  to  the  exhaust 
side  of  the  valve  will  invalidate  thi-  eak  .jlatiim,  wliieh  proeii  ds  on 
the  basis  thai  a!!  the  ^team  jxi.'oing  throii:,;!)  the  engine  jiassef  ihruURh 
the  cylinder. 

54.  Compound  Engines. — In  the  original  form  of  compound  engine, 
invented  by  Homblower  and  revived  by  Waolft  imam  pnaid 
directly  from  the  firrt  to  the  acoond  cyUnder;  the  cniaust  from  the 

first  and  admission  to  the  second  went  on  together  throughout  the 
whole  of  the  back  stroke.  This  arrangement  is  imjsmIiIc  only  when 
the  hii;h  and  low  pn-ssure  pistons  K-gln  and  entl  their  -strokes 
t'lRi'lher,  as  in  iil  the  "  tandem  "  type,  whose  high  .ir.d  lew 

pressure  cjlinders  are  in  one  line,  with  one  pistun-rod  common  to 
oath  pistons.  Kn^ines  in  which  the  high  and  low  pressure  cylinden 
are  placed  side  by  >.ide.  and  act  either  on  the  tame  cranK  or  on 
cranks  set  at  180°  apart,  may  also  dischaigia  StaaOt  dlKCtly  from  one 
to  the  other  cylimler;  the  same  remark  appHes  to  beam  engines, 
whether  of  the  class  in  whirh  both  pistons  act  on  one  end  of  the 
be.un.  or  of  the  class  intro<lui  1 1!  iiy  .M' N.m^^ht ,  in  wliirh  the  high  and 
low  pressure  cylinders  stand  un  opposite  sides  of  the  centre.   By  a 
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convenient  usage  which  is  now  pretty  seneral  the  name  "  WooU 
engine  "  i*  restricted  to  thote  compound  oagiBn  whidi  «lMfliaige 
•team  directly  from  the  high  to  the  low  pit— ire  cyUaden  vitbout 
the  me  of  an  ini^medine  leoehw. 

55.  Rsttaer  Eniifu.—hn  ImemmUate  receiver  becomea  necesMuy 
when  the  phai<e«  of  the  pistona  in  a  compound  engine  tlo  not  aeroc 
With  two  cranks  at  right  angle«,  for  ex.itii(iU',  .1  [mrtiun  ol  the 
dix  hargf  fri>tn  the  high-presisurc  cylinder  occurs  at  a  time  when  thc 
low-prcssurij  <  \  : n  U  r  cannot  properly  receive  Steam.  The  receiver 
is  in  soHK  caicb  an  entirely  inae(>endeiit  vessel  connected  to  the 
arKndm  ^  I>WM>  very  ditcn,  however,  a  sufficient  amount  of 
IMdver VoluiB*iliu<Hded  by  the  valve  casings  and  the  steam  pipe 
which  connects  the  cylinders.  The  receiver,  when  it  is  a  distinct 
vessel,  is  frequently  lacketed. 

A  receiver  i-  frttiiipntly  applied  with  advantam-  to  tx-am  ami 
tarnU-m  1  iiu:.'!  eii.;incs  CitmniuniraUi'ii  \w\  ii.it  iln-n  !•<• 
inaintiiinei!  i^  tw-r  n  tlic  hi^h  and  low  pressure  cylinders  during  the 
whok;  of  the  <  ri  .  admission  to  the  low-pwiiwcyliiider  ■■wpind 
before  the  stmkc  i-  > .  .mpletcsd ;  theatBBm  abieaidy  aomitttd  baUowed 
to  expand  independently;  an<l  the  remainder  of  the  discharge  from 
the  high-prassure  cyli^ulrr  is  compressed  into  the  intermediate 
receiver.  Each  cylinder  has  then  a  definite  point  of  cut-off,  and  b\ 
v.irying  these  points  the  distribution  of  work  between  the  iw^i 
c->  linder»  may  adjusted  at  will.  In  general  it  is  draarabie  to  makp 
tx>lh  olindrrs  ui  j.  compound  engine  contribute  equal  quantities  of 
work.  If  iliey  act  on  separate  c-ranks  this.  b;is  the  effect  of  giving 
the  same  value  to  the  mean  twisting  moment  of  both  cnaka. 

56.  Compmmd  Diatranu. — Wherever  a  receiver  ia  vmA,  care 
thould  be  taken  that  there  should  nut  Lie  a  wasteful  amount  of 
unresisted  expansion  into  it ;  in  other  words,  the  pressure  in  the 

houUl  be  not  ^r<-.uly  less  than  that  in  the  high-preiiKurv 

 il  ih<-  iiiiiiiu  nt  of  relea.te.    If  thi>  nncivcr  prcssun;  is  ir-.^ 

thi-rc  will  be  what  is  termed  "  drop  "  in  the  steam  pressure  bctwci  n 
the  hi«hHjre!i»urc  cylindc-r  and  the  noahw*  vilidi  wiU  ikm  iiy^M 
in  an  inoicator  diagram  by  a  sudden  fall  at  ths  fiml  it  the  high- 
pressure  I  f pilMifln     This  "drop"  is,  fiom  tlw^thcnncKlyruiinii: 


rect-ivcr 

c%  linilcr 


point  of  view,  Irrevcrsibk;.  and  tbcKifafC  wastcfuL  h  can  be  a  voidi  d 
Dy  selecting  a  proper  |>oint  nf  cut-off  in  the  low-pressure  i  .  Undt  r. 
\\"hen  there  is  no  "  drop  "  ilic  expansion  that  oii  iirs  ;ii  ,1  .  .  ."ii-miui 
engine  has  prei  i-«^lv  ihc  s;imi-  olUtt  in  doing  work  at.  tin?  ».iiup  aranuiu 
of  expansion  in  a  Minpli'  <  ntjino  would  have,  provided  the  law  iil 
ex|Bnaioa  be  the  same  in  both  and  the  waste  of  energy  which  occurs 
by  th«  frioAm  of  pacta  and  p— wibwi  in  the  txaosfcr  of  steam  from 
one  ta  the  other  cyliadar  b«  aegligjUe.  The  work  done  in  cither 
case  depends  merely  on  the  rdatioDW  pressure  to  volume  throughout 
the  process;  and  so  long  as  that  rdation  is  unchang  xi  it  is  a  niattt  r 
of  indilTi  ri  nfe  whcthc-r  the  expttnsion  lie  pcrformitl  in  one  vi.»cl  .)r 
in  more  than  one.  In  j;i'nia-al  a  cumjujutni  .ii^ici-i  li.:-,  .1  ilniiui  - 
dynaniir  iidv.intagc  over  a  simple  engine  using  the  same  pressure 
aii<l  the  ^ime  expansion,  inasmuch  as  it  raducet  the  firjiiBjff  of 
heat  between  the  working  substance  and  the  cyUndor  waus  atMi  ao 
makes  the  process  of  exr>.-insion  more  nearly  adlabatib  Hw  com- 
pound  engine  has  also  a  mcchaniati  .advantage  which  wHI  be  prc- 
MBtly  tkH-iilwl    The  ulttnate  ntio  of  exp^insion  in  nnv  comp<ujn<l 

I  |g  tils  Kilo  of  fhc  VOhune  oC  the  low-pressure  c\ iiniAT  10  liie 

volume  of  steam  .tdmilit-i^  i.i 
the  high-pressure  cylinder. 
Fig.  16  illustrates  the  com- 
bined action  of  the  two  cylin- 
ders in  a  hypothetical  com- 
pound engine  of  the  Woolf 
I\pe,  in  which  for  simplicity 
the  efTe<"t  of  clearance  is  ne- 
glircted  and  al-;  the  l(i-> 
of  tirx.-:isure  which  the  steam 
ABCU 
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Fig.  16.— Compound  Dkgnnw: 
Wbdl  type. 

undergfjcs  in  transfer  from  one  to  the  other  grMu   

is  the  indicator  diagram  of  the  high-pressure  cylinder.  TtetxfaAllBt 
line  CD  ahows  a  falUng  pressure  in  conseiiuence  of  the  inctene  of 
volume  wMch  the  steam  is  then  linderguing  through  the  advance 
of  the  low-pressure  piston.  EFGM  is  thediagr.im  of  the  low-pressure 
cylinder  drawn  alongside  of  the  other  for  coti\ ciiiei'i  <■  in  the  c<in>i  ruc- 
tion which  f.illott-.  It  has  nt)  point  of  cnt-otf;  its  admission  line 
is  the  coutin  .  1.;-  i.  ur\e  nf  oxf>.in»ion  EF,  uhi.  h  i-.  the  same  a>  the 
high-pressure  exhaust  line  CD,  but  ilrawn  to  a  different  scale  of 
vtSumes.  M  anv  point  K.  the  actual  volume  of  the  ateam  is 
KL  +  MN.  By  drawing  OP  onual  to  Kl.  +  MN,  so  that  OP 
the  Whole  volume-  ^"d  repe;iting  the  same  conMruction 
at  other  points  of  the  diagram,  we 
may  set  out  the  curve  yPK,  the  upper 
part  of  which  is  identical  with  uC, 
and  ao  complete  a  single  diagram 
wfaicb  Mhibits  the  equhnuent  cxpwi- 
sion  in  a  single  cylinder. 

Ill  a  tandem  compound  engine  of  the 
ri'ceiver  type  the  diaipams  resemble 
til. IX-  shown  in  itg,  17.     Dnrini;  CD 

•L,_  i_     /»    J  r\-     Iwhich  corresponds  to  I  t,  exr..iiisio;i 

i»  '-"kinK  Pl..ce  into  the  l,.rge  or  l.,w- 
pams:  Receiver  t>Tx-.    p„.,^„re  Al,n<ler,     D  and  C.  mark 
the  point  of  cut-ofi  in  the  large  cylinder,  after  which  Gfi  shows  the 


indc|>endeni  expansion  of  the  steam  now  shut  within  the  \iix^ 
cylinder,  and  UE  ahll—  the  CmUMHiail  Hi  etHNR  by  DOIItilllMid 

discharge  from  the  endl  cySndarmo  dw  wcelrer.  At  tbe  cod  of 

the  stroke  the  receiver  pressure  ia  OE,  and  if  there  is  to  be  no  "  drop  * 
this  must  be  the  same  as  the  pressure  at  C.  Diagrams  of  a  simflar 

land  may  be  sketched  without  difficulty  for  the  case  of  a  receiver 
engine  with  any  assigned  phase  relation  between  the  pistons. 

57.  Adjustment  oj  Work  and  "  Drop." — By  making  the  cut-<j<I 
take  place  earlier  in  the  lane  cylinder  we  incrxjoM.*  the  ntean  pressure 
in  the  receiver;  the  work  done  in  the  small  cylinder  is  consequently 
diminished.  The  work  done  in  the  large  cylinder  is  com»pondin|dy 
increased,  for  the  total  work  (depending  as  it  docs  on  the  initttl 
pressure  and  the  total  ratio  of  expansion)  is  unaffected  by  the  change. 
The  same  adjustment  .scrv'ca,  in  case  there  U  "  drop,'  to  lewn  it. 
By  selecting  a  suitable  ratio  of  cylinder  volumes  to  one  another  and 
to  the  volume  of  the  r»xei\er,  ainl  al-j>  liy  clUKising  a  ptuper  (Hiint 
for  the  low-prrf«ure  cut-off,  it  is  poesiblc  to  divide  the  work  suitably 
'.><'tw..i  n  the  c'vi.ndcrsand  at  the  aaaae  tkne  pnvent  theeamnttt 
<li  i>p  ii.,nt  Ix'ing  greater  than  is  pcBctically  convenient. 

5H.  Vniformtly  0}  Efftrt  in  a  Compoutul  Engine. — An  important 
nto  hantcal  advantage  Dck>naa  to  the  compound  engine  in  the  fact 
I  hat  it  avoids  the  extreme  tnrii.^t  and  null  which  would  have  to  be 
iHirue  |j\  the  piston-rixl  ■  t  a  -1  .^;le-cyliniier  engine  working  at  the 
s.imc  ]x)wer  with  the  Kime  initial  presssure  and  tl>e  same  ratio  of 
expansion.*  If  all  ihe  (.xp.'in«>on  took  place  in  the  low-pressure 
cylinder,  the  piston  at  the  beginning  of  the  stroke  would  be  exposed 
to  a  thrust  much  greater  than  the  sum  of  the  thrusts  on  the  two 
pistons  of  a  compound  engine  in  which  a  fair  proportion  of  the 
expaiiaioa  n  performed  in  the  small  cylin<k!r.  The  mean  thrust 
throughout  the  strolce  in  a  tandem  engine  is  of  course  not  affected 
by  contponnding-,  only  the  range  of  variation  in  the  thrust  is  reduced. 
I  he  wort  on  the  crank-pin  is  consu|uently  made  more  uniform, 
the  strength  of  the  parts  may  be  reduced,  and  the  friction  at  slides 
and  iownals  is  lessened.  The  advantage  in  thie  respect  is  obviouity 
much  greater  when  the  cylinden  are  placed  side  by  side,  instead  or 
tandem,  and  work  on  cnaks  at  fig^t  aaglen  At  a  let-od  to  its 
advantage  in  giving  a  more  unifonn  eflort,  the  cnmpound  engine 
has  the  .Irawbark  of  r<-<iii!nng  more  working  parts  than  a  simple 
engine  witli  one  cylimlir.  But  in  many  inslanccii-  as  in  marine 
en^;ine-  tw..  -ir  more  ci^inUs  are  almost  indfcix-iisable.  'n  ^;i\e  a 
tolerably  uniform  effort  .md  to  get  over  the  de.iil  fn.ints;  .mil  the 
cotniiarison  should  then  be  made  between  a  jiair  of  simple  r>linders 
and  a  pair  of  compounded  cylinders.  .Another  point  m  favour  of 
the  compound  engine  is  that,  although  the  whole  ratio  of  expansion 
is  great,  thefe  need  not  be  a  ver\'  early  cut-olT  in  either  cylinder: 
hence  tne  common  did»-valve,  wnich  is  unsuited  to  give  an  e;if1y 
cut-i)(I.  may  be  used  in  jJacc  of  a  more  complex  arrangement.  The 
iiin  ij.mit.il  ailvantage  of  the  n  injHjund  engine  has  Ion,;  Ixt  11 
recoKnizi-d,  and  h.nl  much  to  d(j  with  its  adoption  in  the  tsirly  days 
of  hij^h  pti>sur<;  sie.'.in.  Its  subsequent  development  lias  been  due 
in  )xin  to  this,  and  in  part  to  tbe  themiodynamic  advantage  which 
has  been  disctiised  aboWi  .•  .  .1. 

59.  Ratio  «f  CyUnagr  VmnMS.'---lB  a  two-cylinder  compound 
engine,  using  steam  at  80  to  too  lb  pressure,  the  large  cylinder  has 

or  4  times  the  volume  i>f  the  small  cylinder.  In  triple  engines 
the  pnau-tire  is  ranlv  le^s  than  150  lb:  the  low■I)re^sure  cylinder  has 
generally  b  or  •Jitii-s,  aixl  the  intermeduile  <  \linder  2J  to  2^  times 
the  volume  of  the  high-pressure  cylinder.  In  naval  practice  the 
r.itioe  are  about  i  lal  :  s  for  a  pressure  of  itolbandi  :a'6  :7fora 
pressure  of  450  lb.  In  the  mercantile  marine  the  engines  are  nor- 
mally working  at  full  power,  whereas  ia  tbe  navv  most « the  worldiv 
is  at  greatly  raduced  powers,  the  cruising  speeclrequirinc  very  miKB 
less  than  the  full  output.  Consequently.  f<ir  the  same botKr  pressure, 

the  I  yliri.ler  rat  in  is  made  lesa  in  war-ships  to  adapt  thfl  CagfaMsfior 
evonumical  working  under  cruising  conditions. 

60.  The  Diitributitn  ^  Skam.— -In  early  steam  amines  the  distri- 
bution of  steam  was  effected  by  means  of  conical  valves,  worked  by 
tappets  fiom  a  rod  which  hung  fram  tbe  beam.  The  alideiwlve, 
the  niventkm  of  which  In  the  form  now  T 


Fio.  18.— HoriMmul  Section  through  Cylinder  and  V  -Ive-chcst : 


1  reditcd  to  Murdtxrk,  an  ,i.;si..tant  of  Watt,  came  into  general 
um;  with  the  introduction  of  hcomotives,  and  is  now  employed,  in 
one  or  other  of  many  forms,  in  the  great  ma)ority  of  t 


The  cocamoB  lUde-vmlve  is  ilhistratted  in  fig.  tS. ' 
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cyKndcr  awl  Urn  puta  mi  pUMcn  kadin^  to  its  ends, 
m  which  the  valve  slides,  ' 


The 

Ut  or  surface  on  which  the  valve  slides,  ia  a  plane  surface  fumied 
on  or  fixed  to  the  aide  of  the  c>'lindcr,  with  three  ports  or  openings 
which  extend  acroM  the  greater  part  of  tht-  cylinrlrr's  width.  The 
central  opening  is  the  exhaust  yxiri  thn.ci^ti  whiuh  the  steam 
eicapes;  the  other*,  or  •team  ports,  which  arc  narrower,  lead  to  the 
two  Mid*  of  line  cylinder  ictqwctivcly.  Tiie  valve  it  a  box-ahaped 
cover  whidi  alidc*  over  the  lent.  and  tbe  whole  is  endowd  in  a 
chamber  called  the  valve-chat,  to  viridi  iteam  from  the  boiler  i» 
admitted.  When  the  valve  moves  a  suffirieiit  distaiux  to  either 
side  i)f  thf  central  position,  iiteam  enters  one  end  of  the  ryliiider 
Irtjn.  tlir  v;ilvt  -rhcst  and  escapes  from  the  other  end  of  the  cylinder 
through  the  caxity  of  the  valve  into  the  exhaust  port.  The  valve 
is  Keneralty  moved  by  an  eccentric  on  the  eneine  shaft,  which  is 
mechanically  equivalent  to  a  crank  whose  tacuus  is  equal  to  the 
eccentricity,  or  distance  from  the  centR  of  the  shaft  to  the  centre 
of  the  eccentric  sheave.  The  eccentric  fod  Is  generally  so  long  that 
the  motion  of  the  valve  is  sensibly  the  same  as  that  which  it  would 
receive  were  the  rod  infinitely  long.  Thus  if 
a  circle  (fij;.  19)  be  drawn  to  represent  the  path 
of  the  eeLentri{  i  i  ntri-  during  a  revolution  of 
the  engine,  and  a  perpendicular  PM  be  drawn 
from  any  point  P  on  a  diameter  AB,  the  distance 
CM  is  the  displacement  of  the  valve  Cram  its 
middle  poiitiaii  at  the  time  when  tlw  eooeatcic 
centre  is  at  P.  AB  b  the  whole  tisvd  of  the 
\ilvc. 

fii.  iMp  and  !^ad.—  \(  the  valve  when  in  its 
middle  position  did  not  overlap  the  steam  ports  (fig.  30),  any 
movement  to  the  right  or  the  Wt  wwdd  Mhnt  tumm,  aad 
the  admiaiion  wouM  oondiiae  unlil  dw  vriw  1mA  wtumed  to 

its  middle  potitioa,  or,  in  other  words,  for  half  a  revolution  of 
the  eniine.    Such  a  valve  would  not  serve  for  expansive 

working,  and  as  regards  the  relative  position  of  the  crank  and 
ecientric  it  would  h.ivc  10  he  xt  that  its  midilU'  [xi-iition 
coincided  with  the  extreme  positioa  oi  the  piston;  in  other  words. 


Fw.  ttt  ISBdeVM^ 
wmout  Lap. 


with  Lap. 


the  eccentric  radius  would  make  a  right  angle  with  the  crank. 
Eimaaiive  working,  ho^vver ,  became*  possible  when  we  give  the 
vum  what  h  calira  "  lap,"  by  making  it  project  over  the  edges  of 
the  steam  ports,  as  in  fig.  21,  where  o  is  the  "  outside  tap  "  and  f  is 
the  "  inside  lap."  Admisjiion  of  steam  (to  either  side)  then  begins 
only  when  the  displacement  of  the  valve  from  its  middle  position 
exceeds  the  amnuni  of  the  outside  lap,  and  continue.'*  >  :  l-,  uritil  ;lie 
vahv  has  returned  to  the  same  distance  from  its  middle  position. 
Further,  eihauat  bcguM  oaly  whcs  the  valve  haa  novcd  paat  tibt 
middle  by  a  dlilaiiee  equal  to  i,  and  eontlnucB  until  the  valve  has 
'  to  a  (Sstance  t  from  its  middle  position.  Thus  on 
the  diagram  of  the  eccentric's  travel 
(fig.  22)  we  find,  by  sotting  off  0  and  i 
on  the  two  side^  of  the  l  entrc.  the  posi- 
tions a.  b.  c  and  d  of  the  eccentric  radius 
at  which  the  four  cNxnts  of  admission, 
cut-olf,  release  and  compression  occur 
for  one  side  of  the  piston.  As  to  the 
Other  ride  of  the  piston,  it  is  only  neces- 
sary to  siet  off  o  to  the  ritht  and  » to  the 
left  of  the  centre,  but  for  the  sake  of 
clc.irnr-s>  we  m,w  lonfme  n'.ir  .i1teri(ir)n 
ti>  nrr  i  (  -.lie  f.i  I  ■-i  ll  -  <  If  rli<  m  It  .Ic 
revolution,  the  part  from  a  to  6  i»  the 
aic  of  steam  admisrioa,  hqm  h  t»  t  iM 
n,  fram  c  to  d  the  are  of  exhaiM,  and  frotn  if  to 


Fig.  32. 


the  arc  of  .  

a  the  arc  of  compression.  The  rebtion  of  these,  howe%'er,  to  the 
piston's  motiim  is  still  undefined.  If  the  eccentric  were  set  in 
advance  of  the  crank  by  an  angle  equal  to  M'n.  the  oiiening  of  the 
valve  woulil  Ni-  coincident  with  the  bcKinninR  i.f  the  pii^tun's  stroke 

n  Ir 


h  is,  however,  desirable,  in  order  to  allow  the  steam  tree  entry,  that 
jomewsy  open  when  the  piston  stroke  Dcgins, 
may  be  set  to  have  a  position  Ca'  at  the  lirgin- 


the  valve  be  already  I 
and  thua  the  ceecntnc 


nine  of  the  stroke.  In  that  case  the  valve  is  open  at  the  liepinninK 
of  ne  stroke  to  the  extent  mm',  which  is  calUxl  the  "  lead-  '  The 
amount  by  which  the  angle  betwi-r'n  Cn'  (the  eccentric)  and  C".A  fthe 
rrankl  exceeds  a  right  angle  is  called  the  angular  advance,  this  lieing 
the  angle  b>'  which  the  eccentric  is  set  in  advance  of  the  jxisition  it 
would  occupy  if  the  primitive  arrangement  without  lap  were  adopted 
The  quantities  Up,  lead  and  angukkr  advance  {9)  are  connected  by 
the  equation 

outside hp-)-lMd"  haVtiaTClX  ooa*. 
An  dfcct  of  land  I*  t»  caoae  pmimmum,  that  is  to  ny. 


sion  befora  the  end  of  tiw  bade  stri>1te.  which,  together  vrilh  the 

compreasioa  of  steam  left  in  the  rvlinder  when  the  exhaust  port 
closes,  produces  the  mecfaanic.il  ciii-  of  "cushioning,"  to  which 
reference  has  already  1>een  made.  To  examine  the  distribution  of 
steam  thmughout  the  piston's  stroke,  we  may  now  draw  .1  i  Ic  t  j 
represent  the  path  of  the  crank  pin  (fig.  33,  where  the  doited  Uoes 


Fio.  23. 

have  been  added  to  show  the  assumed  configuration  of  piston,  coo- 
nettinK-r(Kl  and  crank)  and  tr.in-itrr  to  it  from  the  former  diagmtn 
the  .insular  positions  a,  b,  c  and  d  at  which  the  four  events  otcur. 
lo  facilitate  thLs  transfer  the  diagrams  of  eccentric  path  and  of 
crank-pin  path  may  by  a  suitable  cluiice  of  scales  be  orawn  o(  the 
same  actual  size.  Then  by  proiecting  these  poinia  on  a  riiamfMr 
which  represents  the  piston's  path,  by  circular  am  dnwa  with  a 
radius  equal  to  the  length  of  the  cnnnectlnfCOdt  WB  6>d  ft  the 
position  of  the  pi.ston  at  which  admis- 
won  occurs  duriny  the  l>ack  stroke, 
also  q  and  r,  tlic  ixi-itum  .it  cul-off 
and  release,  during  the  stroke  which 
takes  place  in  the  diiuctian  of  tlw 
arrow,  and  t,  the  point  at  whids 
compression  begins.  It  is  obviously 
unnecessary  to  draw  the  two  circles 
of  fips.  12  and  23  separately:  the 
liianr.un  Itig.  2.^)  contains  the 
solution  of  the  steam  distribution  with 
a  siide-valvc  whose  laps,  tra^'d  and 
angular  advance  are  known,  the  same  circle  serving,  on  two  scales, 
to  riunr  the  motion  of  the  crank  and  of  the  eccentric. 

ZeoHer'f  Diapom. — The  graphic  ooostnictron  most  usually 
employed  in  Hlide-\'alve  inve^tii^itinns  is  the  ingenious  diafnua 
publishctl  by  Dr  ti.  Zcuncr  in  ttic  Cii:\iirt\\cnitia  in  iSgCb*  Oo  the 
line  .'\B  (fig.  25),  which  repreM-nis  (In-  travel  of 
the  \'alve,  let  a  pair  of  circles  nailed  valve- 
circles)  be  drawn,  each  with  diameter  eqiuil 
to  the  IwU  travel.  A  radius  vector  CP,  drawn 
in  the  directioo  of  the  eccentric  at  any  instant, 
is  rut  by  one  of  the  circles  at  y,  so  that  CO  re- 
presents the  corresponding  displacement  01  the 
valve  from  its  niiildle  position.  Thai  this  is  so 
will  be  seen  by  drawing  I'M  las  in  fig.  I9)  and  FlO.  S5. 

joining  QH,  when  it  is  obvious  that  CQ— CM, 
which  is  the  displaBemant  of  the  valve.  The  line  AB  with  the 
on  it  may  nowl)etUfiiedbBckthraughaaan^of90*-f#  {$ 
angular  advance),  so  that  the  vaWe-drdes  take  the  positi 


the 


Pig.  26.— Zeuner's  Slide- Valve  Diagram. 

to  a  laimr  scale  in  fig.  26.  This  makes  the  direction  of  CD 
t/eetamc)  coincide  on  the  paper  with  the  aimultaneoua  dtwenew  ej 
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Fig.  77. 


to  find  the  dUplaccment  of  the  valve  at  any 
pffffr^fft  oi[  the  crank  we  have  only  to  draw  CQ  in  tic.  36  parallel 
til  the  crank,  when  CO  rcprfsftits  the 
ili-.]ilan  incnt  of  the  valve  to  the  s<ale 
on  which  the  diameter  o(  each  valve 
circle  represents  the  luU-tnwel  of  the 
val\-c  CQ(  is  the  valve  diaplaonnent 
at  the  brginningof  the  Mroke  shown 
hy  the  arrow.  Uraw  circular  arcs  ab 
and  (d  with  ("  l  ontre  and  with  radii 
equal  to  the  uut^ide  lap  o  and  the 
inside  lap  •  rt^jxn  lively.  Ca  i«  the 
position  of  the  crank  at  which  pre- 
admission occurs.  The  lead  is  a^it, 
The  greatest  steam  opening  is  aiB. 
The  cut-off  occurs  when  the  crank  has 
the  dirivtiun  Cb.  Cc  is  the  position 
of  the  crank  at  rtlease,  and  CJ  iiuirk-  tht'  end  of  the  e\haii-t. 

63.  In  this  diagram  raitii  drawn  frmu  C  mark  the  an^'.-lar  [«i-^iti<pns 
of  the  cr.ink.  and  their  intercept-,  by  the  valve  cin  h  ■■  i!i  i<  rinirie 
the  corrcspondini;  displacement  of  the  valve.  It  remains  to  find  the 
coneipoiMUig  displacement  oil  dM  pittaa.  For  this  Zcuncr  enplaye 
a  aapaleinentar>'  graphic  oooatmction,  ihown  in  fis.  27.  Here  ab 
or  aV  represents  the  connecting  rod,  and  be  or  b'e  the  crank.  With 
centre  c  and  radius  at  a  circle  up  i*  drawn,  and  with  renire  b  and 
radius  ab  another  circle  09.  Then  for  any  position  of  the  crank,  a? 
cb',  the  intercept  ptj  lielween  the  ri:>  lo  is  e.iiily  seen  to  be  e4(ual  to 
aa',  and  is  therefore  the  distance  tiy  which  the  piston  has  moved 
from  its  extreme  position  at  the  beginning  of  the  stroke.  In  practice 
this  diagram  is  combined  with  that  of  fig.  36,  by  drawing  Ijoth  about 
the  same  centre  and  using  different  scales  for  valve  and  piston  travel. 
A  radius  vector  drawn  from  the  centre  parallel  to  the  crank  in  an^- 
position  then  shows  the  valve's  displacement  front  the  valve » 
■tiddle  portion  by  the  inlrrcept  1'^  of  tig.  26,  and  the  piston's 
diapbcemcnt  from  the  beginning  of  the  pistun't  motion  by  the 
intercept  pq  of  fig.  27. 

64.  In  the  figures  which  have  been  sketched  the  events  refer 
to  the  front  ewaot  dw  cylinder,  that  is,  the  end  aeansit  to  the  crank 
(sec  tig.  33).  To  deteradne  die  oventa  of  aleam  diatrilmtliMi  nt  the 
back  end.  the  lap  cirrira  diown  by  dotted  lines  in  fig.  36  must 
also  be  drawn,  Ca'  being  the  oimMe  bp  for  the  back  end,  and  Cc' 
the  inside  lap.  The^  laps  are  not  necessarily  equal  to  those  at  the 
other  end  of  the  v-alvc.  From  the  diagrams  it  will  be  seen  that, 
especially  with  a  thnrt  connecting-rod,  the  cut-off  and  release  o<xijr 
earlier  and  the  comprvssion  lateral  the  front  than  at  the  Iwck  end 
if  the  laps  arc  equal,  and  a  more  symmetrical  steam  distribution  can 
be  pnxluced  by  nwikilK  the  instcie  lap  greater  and  the  outside  lap 
leaa  on  the  lade  wttieh  lends  to  the  front  end  of  the  cylinder.  On 
the  other  hand,  an  unsjinmetrical  distribution  may  be  desirable, 
as  in  a  vertical  engine,  where  the  weight  of  the  piston  assists  the 
steam  during  the  down-stroke  and  resists  it  durinR  the  up-strokc, 
and  this  may  l)c  set  ured  I  y  a  suitable  ine<)iiality  in  tlie  l.ips. 

65.  By  varying  the  ratio  of  the  laps  o  and  1  to  the  travel  of  the 
valve,  we  produce  effects  on  the  steam  distributiaa  Vfbiefa  an 
readily  traced  by  means  of  the  dagram.  Reduction  of  tnvd 
(which  is  equivalent  to  increase  of  both  0  and  0  gives  later  pre- 
admission, earlier  cut-off,  later  release  and  earlier  compressioo;  the 
ratios  of  ex()>in.sion  and  of  compresttoo  are  both  increased.  Increase 
of  angul.ir  advance  acivleraies  all  the  events  and  caoacs  a  siigbt 
increase  in  the  ratio  of  expansion. 

66.  In  designing  a  sUile  valvc  the  breadth  of  the  steam  port* 
in  tlie  direction  of  the  valve's  motion  is  determined  with  reference 
to  the  valnaw  of  tfaa  aaduust  steam  to  be  discharged  in  a  given  time, 
(he  area  of  the  ports  bein(  generally  such  that  tfie  mean  velocity 
of  the  steam  dunng  discharge  is  less  than  inn  ft.  per  second.  The 
travel  is  made  great  enough  to  keep  the  cylinder  port  fully  ODcn 
during  the  greater  part  of  the  exhaust :  for  this  piirpose  it  is  2  J  or 
3  times  the  breadth  of  the  steam  port.  To  facilitate  the  exit  of 
steam  the  inside  lap  is  always  small,  and  is  often  wanting  or  even 
ttegninv.  During  admission  the  Steam  port  is  rarely  quite  un- 
covered, especially  if  the  outside  lap  is  lafxe  and  the  travel  moderate. 
Lnife  tiavn  haa  the  advaauge  of  gi  vine  freer  ingress  and  egress  of 
■team,  irith  more  sharply-denncd  cut-off,  compmsion  and  release, 
hot  this  advantage  is  secunsl  at  tlie  cost  of  more  work  spent  in 
Boving  the  valve  and  more  wear  of  the  faces.  To  Iomh  iln  ii<»  <  s 
tary  trawl  without  niinring  the  area  of  steam  pirts.  (loul.le-ported 
valves  arc  often  used.    An  ex.imple  is  shown  Wlow  in  Pik-  .V> 

67.  Reversai  oj  Motion  with  Sitde-Vaite. — The  eccentric  must 
'  hi  advaace  of  the  crank  by  the  angle J»*  4-*,  as  in  fig.  28, 

where  CK  b  the  crank,  and  CB  the  corresponding 
paaitiM  of  the  eccentric  when  the  engine  is  running 
in  the  direction  of  the  arrow  a.    Tu  set  the  engine 
in  gear  to  run  in  the  opposite  direction  (h)  it  is 
oiiK  iii:-cessar>'  to  shift  the  eccentric  into  the  jusltion 
CE',  when  it  will  still  t)e  irt'+S  in  adianrc  of  the 
crjnk.    In  the  older  engines  this  R'versal  wasefTerted 
by  temporarily  disengaging  the  eccentric-rod  from  the  valve-rod, 
working  the  valve  liy  hand  untQ  the  cnak  tamad  hack  through 
an  angle  equal  to  BCE'*  the  CBontii^  iiMaBwhBe  nnaiaiag 
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at  rest,  and  then  re-engaging  the  gear.  The  eccentric  sheave, 
instead  of  bring  keyed  to  the  shaft,  was  driven  by  a  stop 
fixed  to  the  shaft,  which  abutted  on  one  or  other  of  two 
shoulders  projc-ctini;  from  the  sheave.  In  some  modern  forms  of 
re\-erBing  gear  means  are  provided  for  turning  the  eccentric  round 
on  the  shaft,  but  the  amngement  known  aa  the  link-motion  ie  now. 
the  most  usual  gear  in  hicomotive,  tnarine,  winding  and  other 
engines  which  re(|uire  to  be  often  and  easily  reversed. 

6H.  Link- Motion. — In  the  link-motion  two  eccentrics  are  ntedi 
and  the  ends  of  their  rods  are  con  mi  ted  by  a  link.  In  Stephenson's 
link-motion — the  earliest  and  still  the  most  usual  form  —the  link 
is  a  slotted  bar  or  pair  of  bars  cur\-ed  to  the  same  radius  as  the 
eccentric  rods  (fig.  jra),  and  capable  of  bdng  iduftcd  np  or  down  by 
a  suspension  rod.  The  valve^od  ends  in  a  Nock  wU^  aBdes  within 
the  Imk,  and  when  the  &ifc  ie  placed  aa^^tt  tide  block  ia  neaity  in 
line  with  the  forwaid  eceenttle  fod  (R.  Ig;  99}  the  vaba  novae  in 


Fto.  39.— Stephenson's  Unk-Motioai  '"  ' 

nearly  the  same  way  as  if  it  were  driven  directly  by  a  single  eccentric. 
This  is  the  jxjsition  of  "dill  forward  KeiW."  In  "  full  backward 
gear,"  on  the  other  hand,  the  link  is  pulled  up  until  the  block  is  in 
nearly  a  line  with  the  backward  eccentric  rod  K'.  The  Unk>motion 
thus  glwea a  ready  eseens  of  loveniay  the  ennne — but  it  docs  more 
than  this.  By  setting  die  ftak  in  aa  mterwediate  poaitioo  the  vahw 
receives  a  motion  nearly  the  same  as  that  which  would  be  given  by 
an  eccentric  of  shorter  radius  and  of  greater  angular  advance,  and 
the  effect  is  to  oive  «  distribution  of  steam  in  which  the  rut-ofT  is 
earlier  than  in  full  gear,  and  the  expansion  and  compression  .ire 
greater  In  mkl  gear  the  steam  distribution  is  such  that  warrely 
anv  work  is  done  in  the  cylinder.  The  movement  of  the  link  is 
effected  by  a  hand-lever,  or  by  a  anew,  or  (in  large  engines)  by 
an  anaUary  eteam  engioa.  A  unal  anaa|enient.af  hand-lewer, 
skctdwd  hi  of,  99,  hi 


FlQ.  am.— Gooeh'e  Uak-MotioB. 

to  describe  the  aetdng  of  the  fink  to  give  a  greater  degree  of  expen- 

*  m. 

In  Goodh'a  flalMBOtion  (fig.  30)  the  link  ie  abt 


FIC.  31.— Allan's  Link-Motion: 

^hiftins  from  forwartl  to  backward  gear,  Init  a  radius  rr»J  betwceB 
the  \alve  nKl  and  the  link  (which  is  cur\'cd  to  suit  this  radius  rod) 
is  raise<l  or  lowered  -a  plan  which  has  the  advantage  ih.it  the  lead 
is  the  same  in  all  gears.  In  .Mian's  motion  (fig.  31)  the  chame  of 
gear  is  effected  partly  by  shifting  the  link  and  fnrdy  by  shifting; 
a  radius  rod,  ana  the  link  is  siraignt. 

6<).  Graphic  Solution  of  Link-Molion. — The  movement  of  a  wive 
driven  by  a  link-motion  may  lie  wry  fully  and  exactly  anaf>''cd  by 
drawing  with  the  aid  of  a  template  the  positions  of  the  centre  line 
of  the  fink  corresponding  to  a  numljcr  of  successive  ixjsitions  of  the 
crank.  Thus,  in  lig.  32,  two  circular  arcs  passing  through  e  and  e" 
are  drawn  with  E  and  E'  as  centres  and  the  ecrentrir  rrxls  arendB. 
The^  are  loci  of  two  known  points  of  the  link,  and  a  third  benf  H 
the  rirck:  a  in  which  die  Doint  of  amgeoMOO  flwat  tie.  ,  By 
on  the  paper  a  template  ot  the  link. 
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on  it,  the  position  of  the  link  is  readily  found,  and  by  repcatinj;  the 
process  (or  other  position*  of  the  eccentrics  a  diagram  «  powtioM 
Utg.  i2)  i(  drawn  (or  the  assigned  state  o(  the  gear.  A  line  AB 
drawn  across  this  diagram  in  the  path  o(  the  valve's  travel  deter- 
mines the  displacements  o(  the  v.ilve.  and  enables  the  o\'al  diagram 
to  be  drawn,  which  is  shown  to  a  larRcr  scale  in  another  part  (if  fig, 
tj.  The  example  n-fers  to  Steiilu  tiwjnV.  luik  niiitii>n  in  nearly  full 
lorward  gear;  with  obvious  modification  the  same  method  may  be 
MMdla  tte  aaalyni  of  Goodi't  or  Allu'o  motion.   The  mw 


STEAM  ENCilNE 


Fic.  33. 

diagram  determines  the  amount  of  tilottiag  or  sliding  motion  of  the 
block  in  the  link.  In  a  wetl-desicned  gear  this  slidine  is  reduced  to 
a'aiolmtmi  (or  that  position  of  the  gear  in  wluch  the  engine  runs 
■Wt  nMially.  In  marine  engines  the  suspension-rod  is  generally 
connected  to  the  link  at  the  eml  of  the  link  next  the  forward  eccen- 
tric, to  redure  (his  sliding  when  the  engine  is  in  forwanJ  gear. 

70. — Radial  Gears. — .Many  forms  of  gear  for  rcwrsing  and  for 
varying  expansion  have  been  dev'iacd  with  the  object  of  escaping  the 
UK  of  two  eccentrics,  and  in  some  both  eccentrics  arc  dispensed  with. 
Hadnraith'o  fW,  tiM  |iUHit  of  aevmi  others,  to  which  the  general 

name  of  radial  gears  is 
applied,  has  a  fingle  eccen- 
tni   K  'fiK  i)pi«>-.ite  the 

crank,  with  an  «(entric-r<i(J 
Ky,  whose  mean  iM>siti<in  \i- 
perpendicular  to  the  travel  of 
the  valve.  The  rod  endt  in 
a  block  Q,  which  slides  on  a 
fixed  inclined  guide-har  or 
link,  and  the  valve- rod  re- 
ceives its  motion  through  a 
roniu-i  (ing  r<xl  from  an  inter- 
mediate point  P  o(  the  eccen- 
tric-radt  the  locn  of  wfaidi 
itaoelUpie.  Totmfwdw 
gear  the  guide-bar  i*  tilted 
over  to  the  position  ahown 
by  the  dotted  lines,  and 
intermediate  ini  iin.ii  i(  n-. 
various  degrees  of  expansion 
without  altering  the  lead. 
The  tteam  distribution  is 
quite  satisfactory,  but  an 
objection  to  tlie  gear  is  the 
wear  of  the  sliding-black  and  guide.  In  Bremmc's  or  Marshall's 
form  this  objection  is  obvuited  with  some  los,*  of  symmetry 
in  the  valve's  ttiotion  by  constraining  the  mntinn  of  the  point 
Q,  not  by  a  ■liding-guiae.  but  a  suspension-link,  uhi<h  m.ikes 
the  path  of  Q  a  ctrcutar  arc  instead  uf  a  straight  line; 
to  wvcrec  the  gear  the  centre  of  suspension  R  of  thia  link 
is  thrown  over  to  the  position  R'  (fig.  34).  In  the  example 
sketched  P  is  hc>'ond  (J.  liut  P  may  lie  between  Q  and  the  crank 
{.Is  in  fig.  33),  in  which  ci-^^  the  ei  i  cntnc  is  set  at  iSo"  from  the 
crank.  This  gear  has  lieen  applii.-d  in  a  numlx-r  of  marine 
engine-!.  In  Joy  s  ge^ir,  whii  h  i-,  extensively  used  in  loronioii\es, 
no  ccccnttic  is  required;  and  the  rod  corresponding  to  the 
eccentric  rod  in  Hackworth's  gear  rereivca  ita  motion  from  a 
point  in  the  oonnecting  rod  by  the  linkage  shown  In  fig.  35,  and  is 
either  suspended,  as  in  Marshall's  form,  by  a  rod  whose  suspension 
centre  R  is  thrown  over  to  _re>w«  the  motfon.  or  ootistrained,  as 
in  llackworth's,  by  a  slot-guide  whose  Inclination  is  rex-erscd.  Fi^. 
36  shows  Joy's  gear  as  applied  to  ,1  liHomotive.  \  slot-guide  K  is 
used,  and  it  u  curved  to  allow  for  the  obliquity  of  the  valve  conncct- 
ng-rad  AE.  C  is  the  duit-pia.  B  the  piston  ptth  nnd  D  n  fixed 


FlC.  33. — Hackworth's  Valvc-Gcar. 


A  fonn  of  radial  gear  very  tanjely  used  in  locomoti\-ca,  especially 
on  Ae  ootitinent  of  Europe,  i»  the  Walschaert  or  Ileusinger- 
Waldegg  gear,  in  which  the  valve  rereives  it<<  motion  in  tart 
(r<im  the  piston  rrn---li,  .nl  iht'Mi;.:r.  .1  reducing  lever,  and  in 
part  from  a  single  eccentric  set  at  right  angles  to  the  crank, 
whfch  aictuatea  a  ncMnc  Hnk.  Revciaiiig  b  elected  by  lUfting 


a  sliding  block  along  this  rocking  link  from  one  side  to  the  oclMT 
of  the  oentn  OB  whin  it  locki. 


Fig.  54. — Brerome's  or  Manfaail's  Valve-fScnr. 


71.  Separate  Rxpansuin-Vahes. — When  the  dlstributioa  of  steam 
a  effertcd  by  the  slide-%'alve  alone  the  arc  of  the  crank's  rootk>n 
during  which  oompraaiaa  occurs  is  equal  to  the  are  doting  which 


and  for  this  reason  the  Ale^wlve  wodd  give  aa 


Fig.  35. — Diagram  of  Jo> 's  \  uU  e-Gear. 

excessive  amount  of  compression  if  it  were  made  to  cut  off  the  supply 
o(  steam  earlier  than  alxiut  half-struke.  Hence,  where  an  early 
cut-off  is  wanted  it  is  necessary  cither  to  use  an  cntirdy  different 
means  of  nfulatiag  the  distribution  <rf  steam,  or  to  auppimeat  the 


Fig.  j6.— Joy's  Gear  as  applied  to  a  Locomotive. 

slide-valve  fay  aaotiwr  valve  called  an  rxpansicm-\'aK-e,  ususlly 
driven  by  a  leparate  eccentric — whoie  function  is  to  effect  the  cut- 
off, the  other  events  being  determined  as  usual  by  the  slide-vaiw. 
Such  expan'iion-valvps  liplong  generally  to  ooe  or  other  of  two  type*. 

In  one  thr  rxp;inMi>n. valve  cuts  off  Aeeopplyof  StMBI  tO  the cieit 

in  which  the  main  vaUc  work:«. 


Fra.  sr-'-EqauHion-Vahwaa  fcMdt  of  Mi^  Slide-V^. 

In  the  other  the  expansion-ralvp  slides  on  the  badt  of  the  main 
slide-valve,  which  is  provided  with  through  ports  which  the  cspan- 

Mon-valvc  op«'n-«  and  closes  Fig.  37  shows 
one  form  of  this  type.  Here  the  resultant 
relative  motion  of  tnc  rx(Mn»ion-valvc  and 
main-valve  has  to  be  considered.  If  r,  and 
r  (fig.  38)  are  the  eccentric*  working  the 
main  and  expansion  valves  respectively,  then 
CR  drawn  equal  and  parallel  to  MK  i.s  the 
rtfullani  eccentric  which  determines  the 
motion  of  the  expansion-valve  relatively 
to  the  main-valve.  Cut-off  occurs  at  Q, 
When  the  shaft  has  tnmd  throagii  an         Flo.  3a. 
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angle  ^.  which  brings  the  retuttant  eccentric  into  the  direction  CQ 
and  makes  the  tdativa  dilptoctBwat  of  ttaa  two  valvM  squAl  to 

the  distance  /. 

J  Expunsiun-valves  furnish  a  cuiivenicnt  niesint  oi  varytng  the 
,apani^i(>n,  which  may  be  done  by  alterinR  their  lap.  travel  or  angular 
advance.  Alteration  of  jap,  or  rather  of  the  dittancc  I  in  the  figures, 
is  often  ctTcrto:!  by  having  the  expansion-valvo  in  two  parts  (as  in 
fig  3'i  3'"'  li  "' ling  them  on  one  rwl  by  right- and  left -handed  screws 
ri-spccti\ I'ly  :  l'\  turning  the  valvo-rud  the  [lartsare  niailc  to  approach 
or  nxodc  iruro  each  other.  In  large  valve*  the  adjustment  is  more 
oonvesiently  inade  by  varying  tbe  tntwal «( tto  wIhcIi  H 
by  ooanectuig  it  to  its  accMMfie  thfon^t  •  link  vUcli  mtmb  as  a 
lew  oi  variable  ImQIl 

73.  iiWu/ /;iitc«>— ToidiewtliepraHuraof thevaKvontlwseat, 
large  slide-s.iUi  *  are  genernlly  fitted  with  a  steam-tight  ring,  which 
I  » dudes  steam  Irura  the  greater  part  of  the  back  of 
•iir.  valve.  The  ring  fits  steam-tight  into  a  recew  in 
t  ho  cover  of  the  steam-chest,  and  is  pressed  by  springs 
..^ain»t  the  back  of  the  valve,  which  Is  planed  smooth 
.  I     to  sJidc  under  the  ring.    Fig.  M  dwws  a  relief  ring 

I    of  this  kind  fitted  on  the  back  of  a  laige  douUe- 
\  k    ported  slide- vaK'e  for  a  marine  engine.  Another 

1  rTran    pl.tn  is  to  fit  tl>e  ring  into  a  recess  on  the  Ixick  of  the 
K)  I '     %  (Ivc,  and  let   it  slide  on  the  inside  of  the  etcam- 

!:.,■^t   LOVl/T,      StiMJll    is   tluis  eM  llUll'li    It.illl    r  lie  .space 

u  ithin  the  rit^,  any  steam  that  leaks  in  being  allowed 
to  aacapa  to  tba  nonrtiaaffr  (or  to  tiM  imanaediate 
recriver  wIma  tha  arramaiMMt  U  UutA  to  tka  hiah- 
pressure  cylinder  of  a  eompoiiad  cngfa^.  A  flaible 
diaphragm  haa  ako  faaeii  uaed,  iuMad  of  •  iwaaa, 
to  hold  the  ring. 

7J.  Pislon  Slide-VaSve. — The  pressure  of  valves  on 
c>liniler  faces  is  Mill  more  completely  obvi^ited  by 
making  the  back  of  the  valve  similar  to  its  face,  and 
causing  the  back  to  »lide  in  contact  with  the  valve- 
,  which  baa  recesses  corresponding  to  the  cyliader 
This  anaagenunt  is  most  perfectly  carried  out  m  the 
sUde-VSlvaa  now  very  largely  used  in  the  high-ptessurc 
cylinders  of^  marine  engines.    The  piston 
Slide-valve  may  tie  de)«i  rilx  tl  a^  a  slide- 
valve  in  u  hn  h  t  hi-  v.iIm:  tai  e  is  l  urwd 

to  form  a  complete  cylinder,  round  whose 
whola  cMcuowcreace  the  mta  amend. 
The  niatoBt  are  pactad  uha  qadinary 
cylinder  pistons  by  metallic  llMa.  and 
tnc  ports  are  crosse^l  here  and  mare  by 
diagonal  bars  to  keep  the  rings  from 
siirmging  out  a*  the  valve  movi-s  over 
them.  Fig.  40  shows  a  form  of  piston 
valve  for  the  supply  of  high-pressure 
steam  to  a  large  marine  engine.  P,  P  arc 
ilia  fjfllnilaf  pnna 

74.  galawBr  Phltm. — Fig.  39  illustrates 
an  arrangement  common  in  all  heax-y 
slidtr-valves  whose  travel  is  vertical — the 
biiiame  ptslon,  which  is  prt^-d  up  by 
ste.im  on  its  lower  side  and  so  ct)uili- 
brates  the  weight  of  the  valv«,  valve-rod 

Tke  vahw  aometiiMB  talM  the  form 
of  a  rocking  cjrlinder.  Thia  hat  kind  of 
sliding  motion  is  vvry  uioal  is  Matwnary 

engines  fitted  with  Corliss  gear,  in  whirn 
ta*e  fiuir  ili^nm  t  riK  kinn  slides  arc  com- 
monly employetl  to  effect  the  steam 
distribution,  one  giving  admission  and 
one  givijig  cxhattst  at  each  end  o(  the 
cyliaocr. 

79.  0««6fa-B<«l  Vahe. — In  many 
itatloflary  engines,  especially  on  the  con- 
tinent of  F.uronc,/i/(  or  muiAroom  valves 
are  used,  worlced  by  tappets,  cams  or 
ccientriis.  Lilt-v.ilves  are  K^'nerally  ol 
the  Cornish  or  double-lwat  tyfie  (hg.  41) 


Fic.  ao.— Piston 
Slide-Vaive. 


4  bv  the  use  of  two  con  icaf  laoM 
In  Corwkh 


 pumiring  engines,  which 

_  !  action  of  Watt's  early  engine,  three  double-beat 
vahraa  are  titad.  as  steam-valve,  rauiiibrium-valve  and  exhaust- 
valve  respectively.  These  are  closed  by  tappets  on  a  rod  moving 
with  the  beam,  but  are  r>r»-ne<J  bv  niraiis  of  a  device  cilled  a 
Ciitarart,  which  act.s  .is  follows;  The  cataract  is  a  small  pump 
with  a  wcightc-d  plunecr,  discharging  lluid  through  a  stop-cock 
which  can  be  adjusted  by  hand  when  it  is  desired  to  alter  the  speed 
of  the  Tha  weighted  plun«ar  is  naiaed  by  a  rod  from  the 

beam. but  is  free  in  its  descent,  so  that  k  ooanea  down  at  a  rate 
depending  on  the  extent  to  which  the  swp-cnck  k  opened.  When 
it  comes  down  a  certain  way  it  opens  the  steam  and  exhaust  val\t-s. 
by  lilxTating  citches  which  hold  them  closed;  the  "  out-ilixir  "' 
stroke  then  iK-Kins  .ind  admission  continues  until  the  ste.un-\alve 
is  closed:  this  is  done  directly  by  the  motion  of  the  beam,  which 


Fic.  41.— Double-Beat  Lift 

Valve. 


also,  at  a  later  point  in  the  stroke,  closes  the^exfaauat.   Then  the 
equilibrium-%'alve  is  o|x-ned.  and  the  •  ■    "  " 
during  which  the  plunger  of  the  cata- 
ract is  raited.  Wnen  tt  isoantpleted, 
the  piston  pauses  until  the  cataract 
causes  the  steam-valve  to  open  and 
the  next  "  out-<!oor  "  stroke  begins. 
By  applying  a  cataract  to  the  efjuil- 
ibrium-valve  .ll.■^<l,  a  i>.iu!«e  is  intro- 
duced at  the  enil  of  the  "  out-dosr  " 
Stroke.    Faus<'^  h.ive  the  advantage 
of  giving  the  pump  time  to  fill  and 
of  allowmg  the  pump-valves  to  M.-ttlef 
in  their  scats  without  shock. 

76.  Methods  of  Rr^ulnlin^. — To 
make  an  engine  run  sctadiiy  an 
almost  continuous  priMe.H.s  of  adjust- 
ment must  go  on.  by  which  the 
amount  of  work  done  by  the  steam  in  the  cylinder  is  adapted  to 
the  amouMt  of  artamal  work  demanded  of  tne  engine.  Even  in 
cases  where  tlie  denMnd  for  worit  is  sensibly  uniform,  fluctuatioBa 
in  boiler-pressure  still  make  regulation  necessary.  Generally  the 
process  ol  government  aims  at  regularity  of  speed;  occasionally, 
nowevcr,  it  is  some  other  condition  of  running  that  is  maintained 
constant,  as  «hen  .in  enitine  driving  a  dynamo-electric  machine  is 
governed  by  an  electric  nsulator  to  give  a  constant  difterence  of 
potential  bctwesa  the  brushes. 

The  orduary  methods  of  regulating  are  either  (a)  to  aher  the 
pressure  at  whKh  st. mi  i-  tdnutted  opening  or  dosing  more  or 
leas  a  thmttle-valve  1 1  1  n  the  boiler  and  the  engine,  or  (6)  to 
alter  the  volume  of  ste.ini  admitted  to  the  cylinder  by  varying  the 
point  of  l  ut  olT.  The  former  plan  was  intnxhiei-i)  tr.  W.itt  and  is 
still  i-unuiiim,  es()ecLtlly  in  small  engines.  The  serund  plan  of 
rcgul.Ttini;  i'^  generally  preferred,  esfxi  i.illv  n  -lie  i  ii;;ine  is  sub- 
iecl  to  larse  variations  of  load.  Within  certain  limits  regulation 
by  either  plaa  can  be  effected  by  hand,  but  for  the  iaer  adjustmeat 
o<  speed  some  form  of  automatic  governor  b  asoasaary.  Speed 
governors  are  commonly  of  the  c*ninfui>al  type:  ■  pair  of  maaiCS 
revolving  about  a  spindle  which  is  dri\'en  by  the  angina  STB  kept 
from  flying  out  by  a  certain  controlling 
lijuc-  Whin  in  incn^ase  of  sjH-ed  occurs 
this  controlling  force  is  no  longer  able  to 
keep  the  mil  mm  iawill>im  im  ifillil  fatllMll 
path;  they  move  OOt  until  tiie  con- 
trolling force  is  sufficiently  incnased,  and 
in  moving  out  they  act  on  the  regulator 
of  the  engine,  which  ma\'  lie  a  throttle- 
valve  or  wjme  form  of  automatic  expan- 
sion gear.  In  the  conical  {lenduluni 
governor  of  Watt  (fig.  4J)  the  revolving 
nias9C3  arc  balls  attached  to  a  vertical 
spindle  by  links,  and  the  rantrolling  force 
is  furnished  by  the  weight  of  the  balls, 
which,  in  n."ceding  from  the  spindle,  are  • 
obliged  to  rise.  When  the  spe<'d  exceeds 
or  falls  short  of  its  normal  value  they  move  out  or  in,  and  so  taiia 
or  lower  a  cottar  c  wUch  la  fai  comorfoa  by  a  lever  with  tlw 
throttle- valve. 

77.  LoaM  Cmtrnor. — in  a  modified  forau  known  as  tlie  I 
igoveraor,  a  supptemeatary  controlling  force 
IS  given  by  placing  a  weight  on  the  sliding 
collar  (fig.  43).    This  is  efiuivalent  to  in- 

cre-ising  the  zrfi^hl  of  the  b,ills  without 
aiterini;  tlieir  \.  In  other  governors  the 
controlling  force  is  whollv  or  p.irily  produced 
by  springs.  The  Use  of'  springs  to  provide 
controlling  force  allows  the  axis  of  rotation 
to  be  horizontal,  and  governors  of  tliis  daat 
arc  frcouently  attached  directly  to  tlw  Ii0»»- 
zontal  shaft  in  high-speed  engine*. 

78.  Equiiibrium  of  Goitrnor. — In  whatever 
way  the  revolving  masses  arc  controlled,  the 
rontroUinR  force  may  Ik.-  treated  as  a  force  F 
acting  on  each  ball  in  the  direction  of  the 
radina  UwMik  the  aida  of  revolutkm,  Tken, 
if  M  be  <te  aaaa  ol  tke  ball,  n  tha  auinfaar  of  revoliitfons  per  second 

and  r  tha  fadlw  of  tha  ball'a  path,  tha  gDvemor  will  revotve  m 
cquOtbikim  wkas  ^  abaoliite  anka).  or 


Fio.  4a.— Watt's 

Governor. 


Fic.  43.— Loaded 
Governor, 


In  order  that  the  configuratktn  of  the  goewwir  ahoidd  lie  aCaU^P 
must  incresse  more  rapidly  than  r,  as  tlM  balls  move  outwarda. 

It  is  obvious  that  no  lUMe  governor  maintains  a  strictly  constant 
»t)eed  in  the  engine  which  it  controls.  If  the  boiler  pressure  or  the 
demand  for  work  is  changed,  a  certain  amount  of  permanent  displace- 
ment ol  the  balls  is  necessary  to  alter  the  steam-suiiply,  and  tliebalU 
ran  retain  their  displaced  tx>sili<)n  only  by  virtue  of  a  permanent 
('lianKc  in  :lie  sixwl.  The  iii.ixunum  range  of  speed  depends  OO 
that  amount  of  change  of  n  which  suliices  to  alter  the  oonnguiatiott 
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ol  the  eovemor  from  the  poaitioii  whick  gives  no  MMn-tuppty  to 
the  poHtion  which  gives  full  steam-Mutply ,  aad  the  fomnar  w  Mid 

to  be  seiwitive  if  this  ran^  is  a  unall  iiwnon  of  «. 

To  find  the  confij;uration  which  the  Bovernor  will  a<isimie  at  any 
partiClllsrtpeed,  or  the  .■.jjcctl  corTcs|Xjnding  to  a  lurtitular  t untigura- 
tion,  it  l»  only  nei"«asar>'  determine  the  whole 
controlling  force  F  per  ball  actinK  utonK  the  radius 
towards  tDC  axis  for  various  values  of  r.  Let  a 
curve  (lb  Ifig.  44)  be  drawn  showing  the  relation  uf 
F  to  r.  At  any  assigned  \-aluc  of  r  up  an 
or<lii).itt-  or  -  4ir'M'rM.  Join  OC.  The  fxunt  c, 
in  whicli  OC  cuts  the  cur\x,  determines  the  value 
of  r  at  which  the  Kills  will  revolve  at  the  aKii^'ned 
Ifj-  speeil  n,    <  >r,  if  that  is  given,  and  the  value  of  n 

'*«*■  44*  jg  |„  1^  found,  the  line  Oc  produced  will  determine 
C.  ami  then  #  -  QC/4aVM.  The  aeaaibility  o(  the  governor  ia 
detemiiwd  by  takiiic  jmnis  a  and  6  concapondinc  to  full  Meem 
and  no  steam  resiiectmlyi  and  drawing  line*  tmough  them  to 
determine  the  correspMdinc  values  of  OA  and  QB.  When  the 
frirtional  resLstance  /  is  known,  an  additional  pair  of  curves 
drawn  above  and  below  ait,  with  ordin.ites  K  —  1^  and  F  -/  re!«pect- 
ively,  serve  to  show  the  additional  variations  in  speed  which  are 
caused  by  frieboB.  Thn  tBwenior  n  euble  ttnonilNiit  ,ke  whole 
ranfce  when  tkn  enfv*  ai  Ma  a  ateepcr 
from  O  to  laNt 

79.  IsochiMiim^  If,  when  the  luilU  are  displaced,  the contnUing 
force  F  changes  pepportionally  to  the  radius  r,  the  speed  is  constant. 
In  other  words,  the MHlifibri u in  of  the  (;overnnr  is  iln  :!  neutral;  it 
can  revolve  in  eqtdUbnnm  at  one,  and  only  at  one,  speed.  At  this 


t  ateepcr  giadlmt  than  any  Uae  diawB 


opportunity  !•  paHid  If  tbe  cutHill  has  alnady  ec<lin<rtl,  and  the 

central  only  begins  with  the  next  aticbei 
When  the  demand  for  power  suddenly  falls,  the  epnd  tises  so 

much  a?  to  force  the  co^'emor  into  a  position  of  over  rontrol.  t-ni  h 
th.'it  thf  •.uppiy  lit  !-[c'im  is  no  lor^tcr  .nifi|ualp  :ii  meet  even  the 
rcdutc<l  demand  lor  power.  Then  the  -iieed  ^lacken^i,  and  the  same 
kind  of  excessive  regulation  is  repeated  in  the  opposite  ditei  tion. 
A  state  ol  forced  oscillation  is  consequently  set  up.  The  effect  is 
aiqn^vated  by  the  momentum  which  the  Kovemor  balls  arquire  in 
being  displaced.  Hunting  is  to  be  avoided  by  giving  the  Kovernor 
a  fair  degree  of  stability,  by  reducing  as  far  a^  (K>s«ible  the  ^-tatic 
f Fictional  resistances,  and  by  introducing  a  vticous  re^i«tanre 
tif  the  dispLu  einent  of  the  governor,  whirh  prevents  the  displace- 
ment froni  occurring  too  suddenly,  wiihdut  arTccting  the  ultimate 
position  of  equilihnum.  For  this  purpose  many  governors  are 
funiilied  with  a  dath-^,  whicfa  b  a  hydraulic  or  pneumatic 
bnrike.  cooiiBtinK  of  a  piston  connected  to  the  eoveroor,  worldac 
loosely  in  a  cylinder  which  it  filled  with  oil  or  with  air. 

80.  RegiUalion  by  the  Gtmmor  of  the  SUam-Sttpptf:  TkroMe 
FiiA'*.— The  throttle-valve,  as  introonred  by  Watt,  was  originally 
a  disk  turning  on  a  transverse  axis  across  the  centre  of  the  steam- 
pipe.  It  is  now  usually  a  dooble-lieat  vaKe  or  a  piston-vah-e. 
when  ngalalfoo  la  eCaeted  by  varying  the  cut-off,  and  an  expansion* 
valve  of  the  slide-«dve  type  is  used,  the  governor  generally  ads  hy 
changing  the  travel  of  the  valve.  In  irthcr  (orrns  of  automatK 
expansion-gear  the  lap  of  the  valve  b  aiteKd ;  in  others  the  gm-emor 
acts  by  shifting  the  expansion-valve  ecrenfric  roimd  on  it*  shaft,  and 
so  changing  it^  angular  aii\  .nu  e. 

81.  Trip-Gtar. — In  large  stationar>'  engines  the  nuMt  ustial  plan 
of  aatomatiGally  ragiMatinf  the  aiMiNlaa  It  to  enidoy  Maw  lom 


Fio.  45.— Coffln  fiaglM.  witk  Spencar  lacNt  Trfpi^jear. 

Tkt  lUflMert  vatiatiim  «f  apeed  drivea  it  to  the  eatnmity  of  ita 
lange;  fienoe  its  sanaibility  Is  indefinitely  peat.  Sudi  a  mvmor  b 
called  isochronous.  Whnre  springs  furnish  the  controlling  force, 
an  approach  to  iitochronism  can  be  secured  by  adiusting  the 

initial  tension  of  the  springs,  and  this  forms  a  con%'enicnt  means  of 
resuUting  the  sensiliiUty. 

But  in  practice  no  governor  can  be  absolutclv  isochronous.  It  iN 
indispensable  to  leave  a  small  margin  of  stability  for  the  sake  of 
pravmting  violent  change  in  the  supply  of  steam,  cs|>ecially  when 
there  is  much  fiictional  resistanoe  to  be  overcome  by  the  governor, 
or  where  the  influence  of  the  governor  takes  much  time  to  be  fdt 

by  the  engine.  .Kn  over-Tcnsitive  governor  is  li.ible  to  fall  into  a 
Starr  uf  ^_^vill.ltion  Cii11^*^l  huni\n^.  \\  hrt:  an  .iIWT.itirn  of  sfieed 
begins  to  !«  felt,  however  rcadiiv  the  ^.'n\crnMr  al'.crs  its  form,  the 
engine's  re->ponse  i»  more  or  irs-.  <li  I.im  i!  11  tin  j;overnor  acts  by 
dosing  a  thnHtle-valve,  the  engine  has  still  a  capacious  valve-chest 
«a  whieli  to  dnw  for  itaam.  U  it  acta  by  rhan^ing  the  cnt^iff .  ita 


trip-gear,  the  aaribat  type  of  iiUcliinaiaitf«MfaHedlBiS49hyC.  H. 
Coriis* (tSiT^iSn), tnProvidenee, U.SJ^.  In theCoriin system  t he 
valves  which  admit  steam  are  distinct  from  the  exhaust-valves.  1  he 
latter  are  opened  and  closed  by  a  reciprocatini;  piei-c  whii  h  takes  its 
motion  from  an  eccentric.  The  former  are  opened  by  a  rei-ipriK-aling 
piece,  but  arc  closed  by  springing  bark  when  released  liy  a  trifi-  or 
(ri^'K-er  at  lion.  The  tnp  occurs  earlier  or  later  in  the  piston's  ttlruke 
.11  inrdin);  to  the  position  of  the  governor.  The  adinwilMl^walwa 
is  <ipt;ne<i  by  the  redprocaiing  piece  with  equal  rapidity  olielbei  the 
cut-off  is  going  to  be  eariy  or  late.  It  remains  wide  open  duriiw  the 
admission,  and  then,  when  the  trip-action  comea  into  ptey,  it  closes 
suddenly.  The  indicator  diagram  of  a  Corliss  engine  consequently 
has  .\  lie  itK  horizontal  .idmission-line  and  a  sharpl\  dehned  cut-ofl. 
Generally  the  valves  of  Corlii*  engines  are  cylindrical  plates  turning 
in  hollow  cylindrical  seats  which  extend  across  tbe  width  of  the 
cylinder.  Often,  however,  tbe  admissaon-valTes  in  trip-gear  enginea 
aee  of  the  didc  or  doubi»-bint  type,  and  spring  iato  their  I 
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thi-  triti-,.' ir  net*.  Mciwrs  Siil/<  r  hnw  dwelopwl  this  type  with 
nu:  -  i  . Many  forms  <j(  trip-givir  have  been  invented  by 
CoIil^-^  lui:»clf  and  by  olhi-r».  One  ul'  ihc«;,  the  ijoencer  Inglis 
trip-gear,  by  Messrs  Hick,  Hargrcaves  &  Co.,  i*  dkMa  U'^s.  45  and 
46.  A  wrist-plate  A,  which  turns  on  a  pin  onrVfervdlmic  of  the 
cyUnder,  reoetvct  •  motion  <>f  oocilliiiion  from  ah  eccentric.  It 
opeoa  the  cylindrical  ruckinK-valvc  B  by  puUinK  the  link  C,  which 
coniHsts  of  two  parts,  i diiiin  n-vl  lo  i-^u  h  <ith<-r  by  .1  pair  uf^  spring 
clips  a,  <;.  BLtwec-n  the  clips  tlure  i"  ;i  rrx  '^!n..;-cam  b,  and  .is  the 
link  iti  pulled  down  thiis  aim  places  ilwlf  more  and  more  athwart 
the  link,  until  at  a  certain  point  it  (oeoeB  the  dip*  open.  Then  the 
apper  part  of  the  link  springs  back  and  allows  the  valve  R  to  dose  by 
the  action  of  a  spring  in  the  dash-pot  D.  When  the  wrist-plate 
makt-A  it.H  return  stroke  the  clips  re-cngaje  the  upper  p(iniun  of  the 
Bnk  C,  and  thing*  are  ready  for  the  next  stroke.  The  nx-king-cam  b 
kaa  its  poaition  oontioUed  by  the  governor  through  the  link  £  in 


tia.  46. — Corliss  Valv»4jMr,  Sptnoer  Inglis  focm. 

audi  a  way  that  when  the  speed  of  the  engine  increases  it  stands 
more  athwart  the  link  C  ,  therefure  cau>>ef.  ihe  <  litis  to  t)e  rcluiin«i 
at  an  earlier  point  in  the  stroke.  .A  precisely  similar  arrangement 
governs  the  admission  of  ste^im  to  the  other  end  of  the  cvliiider. 
The  exkauat-valves  are  situated  at  the  bottom  of  the  cylinder,  and 
Ifiw  an  oarillating  motioa  from  a  separate  wriat-plate,  faakiMl  A> 
83.  Uu  tf  PtywSuL — Be«dea  thoae  variation*  ot  speed  which 
occur  from  stroke  to  stroke,  which  it  is  the  business  of  tnc  governor 
to  check,  there  are  variations  within  each  single  stroke  due  to  the 
varying  rate  at  which  work  is  done  on  the  crank-shaft  during  its 
revolution.  To  limit  these  is  the  function  of  the  flywheel,  wnich 
acts  by  forming  a  reservoir  of  eneny  to  be  drawn  upon  during  those 
pacta  at  tha  nvolution  in  which  the  work  done  on  the  shaft  ia  Urn 
than  the  woifc  done  by  the  shaft,  and  to  take  up  the  surplui  in  thoie 
part*  of  the  revolution  in  which  the  work  done  on  the  shaft  if  greater 
than  the  wuric  done  bv  it.  This  .iltcmate  storing  and  restoring  erf 
cncisy  is  accomplishea  by  slight  fluctuations  of  speed,  whose  range 
depends  on  the  ratio  which  the  alternate  excess  and  defect  of  eoergy 
beara  to  the  whole  stock  the  flywheel  holds  in  virtue  of  its  motion. 
The  cffact  of  the  flywheel  nay  be  itudied  by  dnwing  a  diagmm 
of  cmlt-cfcrt,  whkn  show*  the  work  done  on  the  ciank  in  the  same 
way  that  the  indicator  diagiam  ehowa  the  worfcdoMoatlwBiiloik 
The  same  diagram  serve*  another  Mef  id  purpoae  in  determiaMK  the 
twisting  and  Bcndinp  stress  in  the  crank. 

The  (Itiigniiii  of  crunk-t-lTurt  is  dranni  by  rejin-^rntin^;,  in  ni/t- 
anfular  co-ordinates,  the  relation  between  the  moment  which  the  con- 
nectingKod  eawta  to  tura  the  crank  and  theatric  turned  fhrtwigh  by 
the  crank.  The  moment  ciMfted  to  tun  the  crank  is  readily  bund 


the  diiectkM  aad 


of  the  thrust 
for 


dV  the 
potnli  hi 


<  i>tii:t^ting*TOd  on  the  oinb-pla  it 

the  revolution. 

83.  Influence  of  the  Inertia  of  the  Retiprocating  ^^ltisr5. —  This 
thrust  depends  not  only  on  the  resultant  prosure  of  the  ste.ini  on  the 
piston  but  also  on  the  inertLi  of  the  rcciprixt-iimj;  m.issi'^.  The  m.is^ 
of  the  piston,  piston-rod,  cross-head,  and  to  some  extent  that  of  tlie 
fwiriil,  ron  alio,  has  to  be  staited  and  stopped  in  each  half 
vewoiudoa,  and  in  h^h-apeed  engiaes  the  force*  concerned  in  this 
action  are  so  targe  as  to  anect  most  matcriallv  not  only  the  distribu- 
tion of  crank-effort  but  also  the  stresses  which  the  various  parts 
have  to  b«-  pro|><irti(in<il  to  In-sir.  The  calculation  of  the  »tre«*e« 
doe  to  inertia  in  hiRh-siKX-^l  enjjines  consc<]ucntly  forms  an  essential 
part  of  engine  design.  T. iking  .M  tu  represent  the  whole  reciprocat- 
uig  mass,  and  «  its  acodenition  at  any  instant  in  the  difactian  of 
the  piston**  motion,  the  force  required  to  produce  this  acceleration 
la  hl«/(i  and  this  quantity  has  to  be  deducted  from  the  reiultaBt 
nWMWiu  of  the  steam  in  finding  the  c&cctivc  tlirust.  The  effect 
is  to  reduce  the  effective  thrust  at  the  lieginnin^  of  the  stroke  and 
to  increase  it  at  the  end.  The  >;reateiit  acceleration  a  occurs  in  the 
extreme  position  uf  the  pi.->(oii,  most  distant  from  the  crank-shaft 
centre,  and  its  value  there  is  dT*n*f(i  -f-  r//)  where  r  Is  the  radius 
of  the  crank,  i  the  length  of  the  connecting-rod  aad  n  the  number 
of  turns  per  second.  When  the  piston  is  in  the  other  extreme 
position,  nearest  to  the  shaft,  the  value  of  a  is  4s)a*r(i  -  rjl^.  The 
'  calculation  of  inenia  cfiects  for  the  oonaectfaig-RM  is 


plicated,  but  its  inAnenoa  on  the  thrust  is  appnniinately  found  by 
treating  the  mass  of  the  rod  as  divUed  into  tiro  parts,  one  of  which 
moves  with  the  cross-head  and  la  tharefore  an  additioa  to  the  redpro- 
c^iting  system,  while  the  other  moves  with  the  crank-pin  and  is 
therefore  an  addition  to  the  levolvtn^  system.  The  mass  mav  bs 
divided  for  this  purpose  into  parts  which  are  In  m  mij  pmpottHiial 
to  tlie  di^t.inccs  of  the  centre  of 
gravity  from  the  cross-head  and 
crank-pin  resfx'ctively.  By  com- 
bining diagrams  of  the  steam 
thrust  aad  of  the  forces  due  to 
inertia  a  diagiara  is  obtaiited 
showing  the  true  thrust  through- 
out the  stroke.  Fig.  ^7  gives  an 
example:  there  the  line  ah  is 
drawn  to  *bow  the  inertia  forces 
for  an  engina  in  which  the  con- 
necting-rod im  3t  thnaa  tiw 
length  of  theenale.  Thestrdght'  Fig  .17 

Inie  td  shows  what  the  inertia 
force  would  be  if  the  connecting-rod  were  treated  as  bdng  so  long 
that  the  deviation  from  simple-harmonic  motion  mi^ht  be  neglected. 

The  inertia  of  the  reciprocatinK  uirls  imiKJses  a  limit  on  the  light- 
ness of  engines  of  the  piston  and  cy  linder  type.  The  praportion 
of  we^t  to  power  is  reduced  by  increasiaf  nMBKpMM  aDiad^ 
but  this  process  cannot  be  carried  beyond  a  poiot  St  iMdl  fhe  nrpM 
due  to  inertia  Ix-ci  >r;.>'  '^i  in^t  as  to  produce  unsafely  high  alternating 
Stresses  in  the  pi-.! I >::-rods  and  other  part*.  In  some  torpciJo-boat 
destroyers,  where  the  retjuction  of  weight  has  been  earned  as  far 
as  is  practicable,  the  mean  piston  sptffi  aiijiroaciics  I2t»  ft.  per 
minute  with  nearly  400  revolutions  per  minute  and  an  l8-in.  stroke. 
Tb(Me  engines  develop  6oao  h.p.,  and  the  weight  of  engines  and 
boiler  together  is  only  «>  lb  per  indicated  h.p.  Such  a  figiue  it, 
however,  to  be  regardeo  a*  exceptiocial;  weighu  of  i»  tBMOlb 
per  h.p.  arc  more  usual  even  in  conditions  line  those  ot  Upitpeed 
cm isers  where  navini;  of  weight  is  specially  desirable. 

84.  Balancing,. — .AnothiT  a-^;>ect  in  whuh  ihe  inertia  of  the 
reciprocating  parts  is  important  is  in  regard  to  the  buLuncing  of  the 
engine  as  .1  whole.  Anv  forces  required  to  accelerate  the  piston 
ana  its  attached  parts  produce  reaction  on  the  frame  and  bcd-plate 
of  tlw  engine,  which  will  set  up  vibrationiil  diittubances  in  the 
fauadatkms  muA  gRMod  or  tlw  anppotting  ttnictiBc  The  obiect 
of  balandng  is  to  group  the  masses  in  such  a  manner  that  their 
inertia  effect*  more  or  less  neutralize  one  another.  This  is  especially 
important  in  marine  engint-s.  where  massive  foimdations  are  nbsent 
and  where  it  111. i\  h.ipjK-n  that  the  [X'ri<i<iic  impulses  due  to  want 
of  balance  find  soiim:  portion  ot  the  hull  free  to  respond  synchronously 
with  viimtMMa  to  violint  aato  he  iaoosvenient  and  even  dans 
Even  in  liad  enc^net  a  want  of  lielance  causes  enough  vil 
to  constitute  a  seriou*  nuisance  in  the  neighbourhood. 

85.  InaMi*ideringtheaucsiionof  balance,  the  system 
ally  revolving  masses  and  the  system  of  reciprocating  masses  have 
to  DC  considered  separately.  A  reciprocating  muws  such  as  a  piston 
cannot  be-  balanced  bv  ttte  use  of  re\'olving  masses,  for  the  forces 
which  are  due  to  the  mertia  of  the  piston  neeenuily  act  along  the 
line  of  tu  atroke,  while  those  due  to  revalving  lun—  am  ooatinnally 
changing  their  diractioii.  The  inertia  of  each  oonnecting-rod  nay 
be  approximately  treated  by  molvin^  its  mass  into  two  ooostituenta, 
n:!e  ot  which  mo%e»  with  the  crank-pm,  .ind  is  therefore  an  addition 
tn  the  revolving  system,  while  the  01  '■■•r  rimves  with  the  cross-head, 
and  ia  therefore  an  additiaa  to  the  reciprocating  s>-stcm.  The  mass 
of  the  rod  may  be  divided  for  this  puipose  into  parts  which  are 
inversely  proportional  to  the  distances  ol  its  centre  of  eravitv  from 
the  crank-pin  and  the  cross  head  respectivdy.  LetMi^Mi, Ms,  Ac, 
represent  the  various  revidvlnc  masses  fi,  ri,  ri,  &c.,  their  effective 
radii  of  rotjitinn.  aitd  Oi,  Ot,  ai,  OC,  their  distances  from  any  assumed 
plane  of  reference  taken  perpendicular  to  the  uliaft.  Then  the  con- 
I  lit  ions  necesi.ii-\  for  balance  amongst  them  arc  that  the  vector 
Mi:;i  of  M  f  sh  ill  v.iisish,  .mil  also  that  the  vector  sum  of  Mar  sh.iU 
vanish,  this  latter  quantity  being  the  resultant  of  the  moments 
of  the  ceatrifugal  foraes  with  raapect  to  the  plane  of  reference.  In 
a  founcrank  enigiae  there  is  no  acriout  difficulty  in  arranging  the 
revolving  maases  in  such  a  manner  that  these  conditions  shall  be 
satisfied,  ao  far  aa  those  masse*  are  concerned.  The  problem,  as 
Professor  W.  E.  Dalby  has  shown,  lemls  itwif  readily  to  jjraphical 
trrntment  (see  his  treatise  on  Batcnixng,  of  Kn/^ines).  With 
respect  to  the  maprucating  maeties,  a  first  approximation  toward* 
Iwlanoe  ia  attained  hy  tatiaiying  the  condttions  wlddi  would  HOiia 
Ittlanoe  if  the  mottoat  were  aunply  harmonic  Taete  conditions 
are  identical  with  those  which  have  just  beiai  stated  for  the  re%-olving 
masses,  when  r  is  intefpreled  as  tlie  acad-amplitude  of  the  harmonic 
motion.  When  the  conditions  in  question  are  satisfied,  the  only 
rem.iining  source  of  di&turbance  is  tiiat  which  comes  from  the  fact 
that  the  reciprocating  masses  arc  connected  to  the  cranks  by^  rod* 
of  finite  length;  in  other  words,  that  the  motwns  are  not  dmphr 
harmonic.  For  this  reason  the  force  requited  to  aooelente  caca 
piston  U  greater  when  the  piston  is  st  the  end  of  the  stroke  farthest 
irom  the  shaft  than  when  it  is  at  the  other  end,  and  coosequestty 
the  balance,  wtiich  wouM  be  perfect  if  tiie  ciMinectin(*i 
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indefinitely  long,  it  ditturbed  by  the  presence  of  forces  which  vary 
periodically  with  a  frequency  twice  that  of  the  rotation.  When 
three  craiik.s  izo"  apiart,  an-  cmpluyixl.  it  will  L.c  toucul  that  tlvc 
effect  ol  tbe  shortncas  of  the  connecting-rods  in  cauuag  forces  to 
aet  in  tte  liHt  of  tlw  ■traiR  H  ndiKari  »  a  oouiik  Modinc  to  tUt  the 
«iigiM  in  •  Im  sad  af t  dtnctno,  wUch  nay  im  ju  tuni  M  bahnced 
fay  Miflg  a  Mcond  set  of  three  cranks  un  the  ianM  alaft,  the  second 
•at  beiiiK  ao  arranged  that  the  couple  to  which  it  ^voariae neutralizes 
tbe  couple  due  to  the  first  set.  A  six-t  nirik  engine  may  he  arranjjed 
in  tliis  way  to  ."^luro  an  c.vtrcnu'ly  cUisc  apjjruxiniation  to  per- 
fect balance,  and  the  same  sutc  of  balance  can  be  secured  when  the 
number  of  ctanka  ia  reduced  to  five. 

8d.  The  most  usual  arrangement  adopted  in  marine  engines,  when 
questions  of  balance  arc  taken  into  account,  is  to  have  four  crank», 
and  conset|uently  four  sets  of  reciprocating  masses.  In  the  "  Yarrow- 
Schlick-Twccdy  "  ^v-itcm  of  balancing  enaine^  four  craiik.s  are 
employed,  an  d  by  ailiii-.:in>;  the  relative  weights  of  the  four  jiistons, 
as  well  as  their  listanccs  apart,  and  by  eclt-cling  suitalile  angles  for 
thf  rrl.iiivf  [lo^it  iDn-s  of  the  cranks  (diffcrini^  somewhat  from  90°), 
a  close  approximation  to  complete  balance  is  obtained.  In  triple 
cspaaaion  thia  arrangement  ia  readily  applied  when  two  low-preiiMire 
cyunden  are  used  inatead  of  one,  the  steam  from  the  intermediate 
Qfiinder  being  di\Tdcd  between  them,  an<l  it  is  iUno  of  course  appli- 
cable to  quaiiriiple  expansion  enRincii. 

87.  In  this  conncxitMl  mention  may  nwde  of  a  type  of  cnRltiu 
which  has  been  used  in  various  elcxitnc  power  !>t.iitiiiiis,  i'.|«vi.JK 
in  America,  in  which  a  revolving  iiuss  might  be  employed  to  balance 
completaly  the  inertia  effects  of  two  pistona.  This  is  a  compound 
staging  in  which  the  cylinders  stand  at  rij{ht  angica  to  one  another, 
one  lieiiic  horiaonul  and  the  other  vertical.  II  the  ptaton  ma!»e!) 
were  made  equal  it  is  clear  that  the  inertia  effect  of  a  tevolving  ma.s.s 
could  be  resolved  into  two  components  which  would  balance  both. 
It  does  not  appear,  however,  that  advantage  has  l>ei-n  taken  ol  this 
properly  in  the  design  of  actuai  engines  of  this  tvpe.  In  the  London 
County  Council  powvr  aution  at  Cfcenwich,  wkm  the cagiMa  an 
of  this  class,  the  unbalanocd  effecta  of  inertia  am  ao  eooaidafabla 
as  to  affect  the  instruments  at  the  Obaenratory  half  a  mUe  away. 
One  of  the  conspicuoua  menu  of  the  aiaaai  tiubine  ia  that  it  avoida 
the  use  of  vedpfncating;  pana  and  io  tueiipt*  the  inooRvwicooca 
and  limitattDna  to  wiiin  titt  iaartk  of  fee Ipwca tint  paita  givta 

88.  Tyfes  of  Engine. — In  classifying  enffines  with  regard  to 
their  general  arrangement  of  parts  and  mode  of  working,  account 
has  to  be  taken  of  a  considerable  number  of  independent  charac- 
tariitks.  We  June  Sat  a  ■encnl  divisioii  into  ctndensmg  and 
iMii  wiidlwiiiwf  m0aM,  wm  a  mbdiviiiaii  of  the  oondenung 
class  into  those  tddch  act  fay  mattct  condcoaation  and  those 
which  tise  injection.  Nest  then  is  the  divMon  into  eomfeutid 

and  non-c(nnpoutli,  with  a  fttlthsr  cl.is.sitiration  of  the  former 
a!i  double-,  triple-  or  quadruple-expansion  engines.  Again, 
engines  may  be  classed  as  single  or  i/.  ;.'/'  ..((d.i;.  according  as 
the  .steam  acts  on  one  or  alternately  on  both  sides  of  the  piston. 
Again,  a  few  engines — such  as  steam  hammers  and  certain  kinds 
of  steam  pumps — are  non-roUUive,  that  ia  to  say,  the  reciprocating 
motion  of  the  piston  does  work  simply  on  a  reciprocating  piece; 
but  feneially  an  eqgme  does  mttk  on  a  continuously  revolving 
shaft,  and  is  teemed  ntatim.  In  nost  cases  the  cank-pin 
of  die  smiving  shaft  is  connected  diraetlljr  with  the  pistOB^wi 
by  a  connecting-rod,  and  the  engine  Is  then  vSA  to  be  Una- 
acting;  in  other  cases,  of  which  the  ordinary  beam  engine  is  the 
most  important  example,  a  lever  is  interposed  between  the 
piston  and  the  connectins-roJ.  The  same  distinction  applies  to 
non-rotative  pumping  engines,  in  some  of  which  the  piston  at  is 
directly  on  the  pump- rod,  while  in  others  it  acts  through  a  lu  am 
The  positioo  of  the  cylinder  is  another  element  of  classitiraiion, 
giving  homeutal,  vertieat  and  inclined  cylinthr  engines.  Many 
vertical  engines  are  further  distinguished  as  belonging  to  the 
hmrltieylmder  class;  that  is  to  say,  the  cylinder  is  above  the  con- 
iieetfav>nd  and  ctanlt.  In  tseUlatimg  e^Mtr  engines  the 
oonnectinc-vod  is  dispensed  with;  the  pistoB-nd  works  «o  the 
cnudc-pin,  and  the  griinder  oscillates  on  trunnions  to  allow 
the  i^ton-rod  to  follow  the  crank-pin  round  its  circular  path.  In 
trunk  engines  the  piston  rod  is  disjK-nsed  with;  the  inniiertinK- 
rod  extends  as  far  as  the  piston,  to  which  il  i.s  joinird,  .md  a 
trunk  or  tubular  e.xleiisioti  of  the  ['i->'(!ii.  'Iirough  the  rylinder 
cover,  gives  room  for  the  rod  to  osi  iUale.  In  rotary  engines 
there  is  no  piston  in  the  orrlinary  sense;  the  ste.am  does 
work  on  a  revolving  piece,  and  the  oecessity  is  thus  avoided 
of  afterwards  converting  reciprocating  into  mtaiy  motioD. 
Sktm  tm^Htt  may.  in  one  tenaa,  be  icgsided  aa  an  eitiane 


devda|Mncot  of  tlie  rotary  type;  but  they  arc  distinct  fn»  att 
other  stesm  enguies  in  tUa  that  theb  actimt  d^psnda  «•  (lie 

kinetk  eneigy  of  the  steam. 

8q  .  Btam  Engines.— la  the  single-acting  atmospheric  emgilie 

of  Newcomen  the  beam  was  a  necessary  feature ;  the  use  of  water- 
packing  for  thf  piston  required  that  the  piston  should  move 
down  in  the  working  stroke,  and  a  beam  wa-s  needed  to  let  the 
counterpoise  pull  the  piston  up.  Watt's  improvements  made 
the  beam  no  longer  necessary;  and  in  one  of  the  forms  he 
designed  it  was  discjtrded- -namely,  in  the  form  of  pumping 
engine  itnown  as  the  Bull  engine,  in  which  a  vertical  inverted 
cylinder  stands  over  and  acts  directly  on  tliepump-nML  BMthe 
beam  ta>pe  was  gBiwraHy  retained  by  Watt,  and  j^nwHiyyaaai  it 
remained  a  itvMBite  with  lwidcn«f«mi>sa«i  tlw  hipi  ihm 
The  beam  formed  a  ODnvenlent  driver  for  pttmp-mda  and  vaiva- 
rods;  and  the  paralld  motion  (q.v.)  invcnt«l  by  Watt  as  a  means 
of  guiding  the  piston-rod,  which  could  easily  be  .ippTied  to  a 
beam  engine,  w-as,  in  the  early  da>'sof  engine-building,  an  easier 
thing  to  construct  than  the  plane  surfaces  which  are  the  natural 
guides  of  the  piston-rod  in  a  dirprt-arting  engine.  In  modem 
practice  the  dirt:(l -acting  type  has  to  a  very  gnat  extenl  riis- 
placed  the  beam  type.  For  mill-driving  and  the  general  purposes 
of  a  rotative  engine  the  beam  type  is  now  rarely  chcsen.  In 
pumping  engines  it  is  somewhat  more  common,  but  even  there 
the  direct-acting  forms  arc  generally  prcfeired. 

90.  Dtrett-AcHng  AuMwr.— Of  direct-acting  enginca  the  hori- 
zonial  type  hss  in  genoal  tbe  advantage  of  greater  aooeislbility, 
but  the  vertical  economizes  floor  apace.  In  small  forms  the 
engine  is  generally  self-contained,  that  is  to  say,  a  single  frame 
or  bo<lplate  carries  all  the  parts  including  the  main  bearings 
in  which  the  crank-shalt  with  its  flywheel  turns.  The  frame 
often  Lakes  what  isi  a^k  d  a  girder  shape,  whii  li  liricigs  a  |>ortion 
of  il  into  a  favourable  position  for  taking  the  thrust  between 
the  cylinder  and  the  cnink-shaft  bearings  and  allows  two  surfaces 
to  lie  formed  on  the  frame  to  serve  as  guides  for  the  cross- head. 
When  a  condenser  is  used  with  a  horixontal  engine  it  is  usually 
placed  behind  the  cyiinder,  and  the  airiwnp,  wliich  is  within 
the  condenser,  hat  a  knimttal  flh«|cr  or  pistoa  on  a  tail- 
rod  "  or  ceattonatka  «f  the  main  piiteit-fod  thiwi^  the  back 
cover  of  the  cgdinder.  Tn  large  horizontal  engines  the  condenser 
generally  stsnda in  a  well  below,  and  its  pump,  which  is  vertical, 
is  driven  by  means  of  a  bell-crank  lever  attached  by  a  link  to 
the  engine  cross-head  1 

01.  Coupled  En^ims. — When  uniformity  of  driving  effort 
or  the  absence  of  dead  |>oints  is  important,  two  independent 
cylinders  often  work  on  the  same  shaft  by  cranks  at  right  angles 
to  each  other.  Sudt  engines,  which  arc  called  "  OOUplcd,"  can 
start  readily  frun  any  pesitioBi  the  ordinsiy  locomotive  eogioe 
is  an  esampie.  Wlndinf  engtosa  for  ndnes  and  coUtoies, 
in  which  case  of  starting,  stopping  and  reversing  is  essential, 
are  very  generally  made  by  coupling  a  pair  of  cylindetS  Ott 
opiH>siie  sides  of  the  winding  drum  With  link  motleBe  as  the 

means  of  operating  the  valves. 

02.  Compound  Fnfiinr-<:.  Couphd  or  Tanicm. — Large  tlirect- 
acting  engines  are  usn.diy  ci>mpuii:idi'd  cither  by  having  a 
high-  and  .a  low-j)ressure  cyiindiT  side  :iy  side,  wiih  cr.ink;,  at 
right  .angles,  or  by  putting  one  cylinder  behind  the  other  with 
the  axes  of  both  in  the  same  line.  The  latter  is  called  the 
tandem  arrangement.  In  a  tandem  engine,  since  the  pistons 
agree  in  phase,  the  steam  may  expand  directly  from  the  saaall 
into  the  \KBg»  qriinder.  But  the  oonnectiiiig>p^  and  steam 
cbnt  form  a  receiver  of  considerable  siae,  and  to  avoid  loss  !w 
"  drop  "  the  supply  of  steam  to  the  large  cylinder  is  cut  off 
long  before  the  end  of  the  stroke.  For  mill  engines  the  com- 
pHiund  tandem  and  compound  coupled  ty]H-s  of  engine  are  the 
most  usual.  The  high-pressure  cylinder  is  very  generally  (illcd 
with  Corli.ss  or  other  I  rip- gear. 

Qj.  Jet  and  Surfiice  Condcnsaiion.-  ln  land  engines  using 
condensation  the  jet  form  of  condenser  is  common,  but  suriace 
condensation  is  resorted  to  when  the  available  water-supply  is 
unsuitcd  for  boiler  feed.  When  there  is  no  large  supply  of 
condensing  water  a  very  fair  vacinun  can  be  obtained  by  using 
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an  evaporative  condrnscr,  lonsi'iting  of  a  stack  of  pipetlBtO Which 
the  exhaust  steam  is  admittc^l  and  over  which  a  small  amount 
of  cooling  water  is  allowed  to  drip.  This  water  is  evaporated 
by  the  heat  which  is  extracted  in  condenring  the  steam  within. 
Such  a  condenaer  if  placed  in  the  open,  generally  on  a  roof 
lAen  the  air  haa  free  acoea.  The  amount  of  water  it  uses  nr*  d 
■ot  oMMd  tht  aaammt  of  atMa  ^  b  cBMloued,  ud  k  there 
Imc  m  rery  small  fiactiaii  of  tke  ■moaot  nqoind  bi  •  Jet  ur 
surface  condenser. 

Q4.  Highspeed  Direct- Acling  Engines. — Prior  to  the  advent 
of  the  steam  turbine  the  demand  for  engines  suitable  for  driving 
electric  generators  without  the  intervention  of  a  belt  \v<]  (i>  the 
inLroduction  of  various  forms  of  direct -acting  engine  adapted 
to  run  at  a  high  speed.  Some  of  these  n-crc  single  acting,  steam 
being  admitted  to  one  side  of  the  piston  only,  generally  the  back, 
with  the  result  that  the  rods  could  be  kept  in  a  state  of  thrust 
ihmnghtwit  Uw  sevohitiaD,  sad  alteiiintioas  of  stnsa  in  them 
aad  it  tlio  Joints  dunby  avoided,  togetiier  witii  the  knocking 
and  tratr  of  the  bearing  bcaaaes  which  it  is  apt  to  cause.  To 
secnre,  hoiwever,  that  the  connecting-rod  should  always  push 
and  never  pull  against  the  crank-pin  there  had  to  be  much 
cushioning  during  the  out  stroke  on  account  of  the  fact  that 
from  about  the  niiddlL'  oi  that  stroke  to  the  end  the  reciprocat- 
ing mass  was  being  retarded.  In  cni^nncs  designed  by  P.  W. 
Willans,  which  wen  Ughl>  suc^cHsfui  examplet  of  this  dass, 
the  cushioning  was  piovidcd  by  nwaoa  of  «  mpplementary 
piston  which  compresaad  otr  during  tlM  out  otroke;  the  energy 
tHhkb  the  scdpfocatiBg  bmm  had  to  part  iiith  in  loriog  their 
BoUott  daring  the  teeond  haM  of  the  out  ftnko  was  stored  in 
this  av  and  was  restored  in  the  sttoceeding  down  stroke. 

Willans  obtained  compound  or  triple  expansion  by  mounting 
two  or  three  cylinders  in  t.indc-ni  in  a  vertical  line,  with  the 
air -compressing  piston  below  ihem  in  the  form  of  a  trunk  which 
served  also  as  a  guide  lor  the  cross-head.  The  piston-rod  was 
hollow  and  within  it  there  was  a  valve  ro<l  carrying  piston 
valves  (or  the  admission  and  release  of  the  steam.  The  valve 
rod  was  worked  by  an  eccentric  on  the  ctink-pia  which  gave 
it  the  proper  relative  motion  with  Mpect  to  the  hildbw  piston 
withm  wUcfa  it  MUtks.  The  engine  ma  entiiely  cadoacd  hi 
a  casmg  the  bottom  of  wfaidi'fonied  an  oil  bath  in  iHdcfa  the 
oanks  splaahed  to  ensure  ample  lubrication.  Theae  engines 
for  a  time  had  much  vogue  and  gave  good  results.  Many  of 
them  are  in  use  in  electric  light  stations  and  elsewhere,  but  the 
tendency  now  is  to  use  turbines  for  this  class  of  work,  and  even 
in  cases  where  reciprocating  euKmcs  arc  preferred  •.hey  are  now 
more  usually  of  the  double-acting  tyi>c,  which  has  the  advantage 
of  giving  a  greater  output  of  [lowcr  for  the  same  weight. 

95.  Doubie-Acting  High-Speed  Engines. — Of  double-acting 
Wghipnrd  engines  an  intcro^ting  form  is  that  of  Messrs  Belliss 
and  MenoB,  the  chid  distinctive  featme  of  nhicfa  is  the  use 
of  foiced  hlwicatioB  at  the  pin  jofaits  and  rintft  bearings.  In 
a  double^cting  engine,  where  Uie  thrust  acts  alternately  on 
one  and  the  other  side  of  the  crank-pins  and  croas-head  pins, 
high  frequency  of  stroke  tends  to  produce  much  knocking  and 
wear  unless  the  brasses  are  very  closely  adjusted,  an(i  in  that 
case  the  pins  are  liable  to  gel  hoi,  and  to  "  seize"  by  expanding 
sufficient^  to  fill  the  small  clearance.  This  difliculty,  which 
OliMS  triwa  hibrication  is  carried  out  in  the  ordinary  way, 
ii  crmeamt  hi  the  Belliss  engine  by  feeding  the  bearings  with 
a  ooothunot  sopplf  of  oil,  which  is  pnaiped  la  under  a  pressure 
of  alioat  IS  lb  per  iq.  in.  The  pnnencc  of  a  film  of  oil 
is  thereby  eonthiaoosly  sectued,  and  knocking  is  prevented 
although  ;hc  bmsscs  arc  not  set  very  close.  Notable  examples 
in  which  double  action  is  combined  with  a  relatively  high 
frequency  of  stroke  are  found  in  naval  engineering  practice. 
t-s]>ecially  in  the  engines  of  high-.sp<-ed  cruisers  and  toqxjdo- 
fx)a;  dcbtruyers.  A-s  a  rule  these  engines  employ  triple  e.v[iansion 
with  four  cranks  and  four  cylinders,  the  third  stage  of  the  expan- 
sion being  performed  in  two  cylinders,  which  divide  the  steam 
between  tfacxn.  Bat  in  this  field  also  the  steam  turbine  is 
lapidly  dj^plading  the  wcipiocatnig  type. 

(A.  ftHKtfiKf  AigMM4-***In  OBglnsa  tot  pinwpfug  or  fbr 


blowing  air  it  is  not  essential  to  drive  a  revolving  shaft,  and 
in  many  forms  the  reciprocating  motion  of  the  steam  piston  is 
applied  directly  or  thimt^  a  baua  to  produce  the  reciprocating 
motion  of  the  pump'-piaton  or  phnger.  On  the  other  hand, 
pumping  engines  aia  ftequently  made  rotative  for  the  sake  of 
adding  a  fljrwhed. 

Fig.  48  shows  a  compound  inverted  vertical  pumping  engine 
of  the  non-rotative  class  by  Messrs  Halhorn,  Davey  k  Co. 
Steam  is  distributed  through  lift  valves,  and  the  distribution 
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Fic.  44. — Vertical  Non-Rotative  Pumping  Engine. 

of  steam  is  controlled  by  means  of  a  cataract,  which  make*  the 
pistons  pause  at  the  end  of  each  stroke.  The  pistons  are  in 
line  with  two  pump-rods,  and  arc  coupled  by  an  inverted  l)eam 
v.hii  h  gives  gui  dance  to  the  cross-heads  by  means  of  an  approxi- 
mate straight-line  motion.  Engines  of  this  kind,  like  the  old 
Cornish  pump,  arc  able  to  work  expandvdy  against  a  tmiform 
resistance  without  a  flywheel  in  consequence  of  the  great 
inettia  of  the  reciprocating  pieces  which  include  long  mssiivo 
pamp-roda.  Notwithstanding  the  low  frequeogr  of  the  strokes, 
emiit^  eaeigy  is  stand  la  tbe  moving  rods  to  coanterbthtnce 
the  inequalities  of  steam  tfanist,  and  the  rate  of  acceleration  of 
the  system  adjusts  itself  to  give,  at  the  plunger  end,  the  nearly 
uniform  cfTort  which  the  pump  requires.  In  other  words,  the 
motion,  instead  of  being  alm()Sl  simple  harmonic  .is  it  is  in 
rotative  engines,  is  such  that  the  form  of  the  inertia  ciirs'c  when 
drawn  as  in  fig.  47  is  nearly  the  same  as  that  of  the  steam  curve, 
with  the  result  that  the  distance  between  the  two,  whidt  re- 
presents the  net  effort  on  the  pump^rianger,  is  nearly  om- 
atant.  The  massive  pump-rods  act  in  socb  a  way  as  to  fonn  a 
reciprocating  equivalent  of  a  flywheel. 

07.  It  is,  however,  only  to  deep  well  pumping  that  this 
applies,  and  a  very  numerous  class  of  direct -acting  steam  pumps 
have  too  little  mass  in  their  reciprocating  parts  to  allow  such 
an  adjustment  to  take  place.  .X  familiar  example  is  the  small 
donkey  pump  usexl  for  feeding  boilers,  in  which  the  sfcam- 
piston  and  pump-plunger  arc  on  otic  and  ;hc  same  rofl.  In 
some  of  thcrsc  pumps  a  rotative  element  is  introduced,  partly 
to  secure  steadiness  of  working  and  partly  for  convenience  in 
working  the  valves.  But  many  pomps  of  this  class  are  entirely 
non-rotative,  and  in  such  cases  the  steam  is  generally  admitted 
thfOHglMUt  the  stroke  without  eipaarioB.  In  aosM  of  them 
the  valve  Is  worked  by  tappets  firom  the  piston-rod.  In  the 
Ulake  steam  pump  a  tappet  worked  by  the  piston  as  it  reaches 
each  end  of  its  stroke  throws  over  an  auxiliary  steam-valve, 
which  admits  steam  to  one  or  other  sldo  of  SO  atudlfauy  pistOD 
carrying  the  main  slide-valve. 

q8.  Worikington  Ein\iius. — In  the  Worthington  pumping 
engine  two  steam  cylinders  arc  placed  side  by  side,  each  work- 
ing its  own  pump-piston.  The  piston-rod  of  each  is  connected 
by  a  short  Unk  to  a  swinging  bar,  which  actuates  the  slide-vahe 
of  the  other  steam  cyHnder.  In  tins  way  one  pistas  hegint 
fta  atnke  when  the  notlOB  of  the  ether  is  about  to  esase,  and  a 
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;  lad  continuous  actioo  is  secuied  Tbaw  <B|iiM  tmm 

btm  otmsivcly  applied,  on  a  large  scale,  to  raise  mtcr  far  the 
snpiply  of  towns  .'ind  tu  force  oil  through  "  pipe-lines"  in  the 
United  Staus.    In  thi-  kuRcr  sizes  they  are  made  compound, 
each  liish-preiiure  cylimii-r  having  a  low-prci^surL-  cvlitsder  [ 
Landem  with  it  on  the  same  rod.  To  allow  of  expansive  working  i 
AdC!ViCCiBMldBdlrilkilCom|ict'..sulcs  for  ihc  ini'quaUty  of  effort  [ 

rcsuiling  from  an  early  cut-off.  A 
CFOss-hcad  A  (fig.  49)  fixed  to  each 
of  the  piston-rods  is  connected  to 
the  piston-rods  of  a  pair  of  oscillat- 
ing cyliodeis  B,  B,  wliicli  oontain 
"7"  ivttcr  and  fiommuiiicate  witli  a 
reservoir  fllD  <lf  air  compressed  to 
a  pressure  of  about  300  \h  per  si  iiiarc 
inch.  When  the  stroke  {whirh 
takes  place  in  the  direction  of  the 
arrow)  begins  the  pistons  arc  at  first 
forced  in.  and  work  is  at  first  done 
by  the  m.Hin  pision-rad,  through  the  compensating  cylinders 
B,  B,  on  the  compressed  air  in  the  reservoir.  This  continues 
until  tlie  cms^head  has  advanced  so  that  the  cylinders  stand 
at  right  an{^  to  the  line  of  stroke.  Then  for  the  remainder 
of  the  stroke  the  cotnpanaating  cylinders  assist  in  driving  the 
main  piatoo,  and  the  compwiiiird  air  gives  out  the  soagy  which 
it  atorad  in  the  eailier  portion.  The  volume  of  the  ahr  reservoir 
is  so  much  greater  than  the  volume  of  the  cylinders,  B,  B,  that 
the  air  pressure  remains  nearly  constant  throughout  the  stroke. 
Any  leakage  from  the  cylinder  or  reactvoir  is  nade  flOOd  by  a 
small  pump  which  the  engine  drives. 

9Q.  Ptdsomftfr. — Hall's  "pulsometcr"  b  a  pccu'.i.ir  pumfv- 
tng  engine  without  cylinder  or  piston,  which  may  )>c  n-garded 
as   the  modem   representative  of  the 
engine  of  Savcry.    The  sectional  view, 
fig>  50,  shows  its  princip:'.!  par:s.  There 

aie  two  chamben  A,  A',  narrowing 
towaidi  the  ^ap,  uriicn  the  steam-pipe 
B  enteo.  A  hiSk'ndm  C  alknn  atieam  to 
pass  bto  one  of  the  chamben  and  doses 

the  other.    Steam  entering  (aay)  the 

right  -hand  chamber  forces  water  out  of  it 
p.-ist  the  cJack-valve  \'  into  a  delivery 
p;iss;igc  D,  which  is  conncxtcii  with  an 
air-vessel.  When  the  water  level  in  A 
sinks  so  far  that  steam  begins  to  blow 
through  the  delivery  passage,  the  water 
and  steam  arc  disturbed  and  so  brotight 
into  intimate  contact,  the  steam  in  A 
FUi.50.— Pubometer.  ia  coodensod,  and  a  partial  vacuum  ia 
fonned.  This  causea  the  baB^vah*  C  to 
rock  over  and  doae  the  top  of  A,  while  mtcr  riaea  fram  the 
tuction-|Mpe  E  to  fill  that  chamber.  At  the  same  time 
Steatn  to   enter   the  other   chamber   A',  discharging 

Water  Iroiii  il,  and  the  same  .series  of  actions  is  repeated  in 
either  chamber  alternately.  While  the  water  is  being  driven 
out  there  is  com|>aratively  little  con<lcnsatioii  of  steam,  partly 
because  the  shape  of  the  vessel  does  not  promote  the  formation 
of  eddies,  and  partly  because  there  is  a  cushion  of  air  between 
the  steam  and  the  water.  Near  the  tup  uf  each  chamber  is  a 
small  air-valve  opening  inwards,  which  allows  a  little  air  to  enter 
each  time  a  vacuum  is  formed.  When  any  steam  is  condensed, 
the  air  mixed  with  it  remains  on  the  oold  florface  and  forma  a 
Bon^ondiicting  layer.  The  ptdsometcr  is,  of  counet  ^ 
efficient  as  a  thermodynamic  engine,  but  its  suitabflity  far 
situations  where  other  steam-pumps  cannot  be  used,  and  the 
cMri  mi  simplid^  of  itt  woridng  paita,  make  it  vihiahle  In 

cert.uii  cases. 

100,  A'li/.iry  En(,itus. — From  the  earliesl  iiays  of  the  rota- 
tive engine  attempts  have  been  made  to  avoid  the  intermittent 
reciprocating  motion  which  an  ordinary  piston  engine  first 
produces  and  tiien  converts  into  motion  <^  rotation.  Murdoch, 
the  ooBtenqMiuy  of  Watt,  pnipoaed  an  angiae  rowriaring  of  a 


pair  of  apur-wheds  flraiing  with  one  another  in  a 
throogh  wUch  steam  paaaed  by  being  carried  round  the  outer 

sides  of  the  wheels  in  the  spaces  l>etween  successive  teeth. 

In  Dudgeon's  wheel  engine  the  steam  was  admitted  by  ports 

in  side-plates  into  the  rli.ar.ino:  space  l;ehiiid  li.-elh  ii:  pc-.-ir 
with  one  another,  just  aliir  ;hcy  had  jw^ed  the  line  ot  centres. 
Krom  that  point  to  the  en  '  nt  the  arc  of  contact  the  clearance 
space  increased  in  volume;  and  it  was  therefore  possible,  by 
stopping  the  admission  of  steam  at  an  intermediate  point,  to 
work  expansively.  The  difficulty  of  maintaining  steam-tight 
connexion  between  the  teeth  and  the  side-plates  on  which  the 
iacea  of  the  wheels  slide  is  obvious;  and  the  same  diflkulty  luta 

Theae  have  been  deiM  faTbinMnaB  vadetgr,  in  maniy  caaea,  it 
would  seem,  with  the  idea  that  a  distinct  mechanical  advantage 

w.as  to  be  secured  by  avoiding  the  reciprocating  moUon  of  a 
piston.  In  point  of  f.ict,  however,  very  few  forms  entirely 
c-scapc  h,'j\Tng  pieces  with  reciprocating  motion.  In  all  rotary 
engines,  with  the  exception  of  steam  turbines — where  work  is 
done  not  by  priijurc  but  by  the  kinetic  impulse  of  steam — 
there  arc  steam  chambers  which  alternately  expand  and  con- 
tract in  volume,  and  tiiis  action  usually  takes  place  through  a 
more  or  len  veUed  reciprocation  of  working  parts.  So  long  aa 
engines  work  at  a  moderate  speed  tlMM  is  little  advantage  in 
avoiding  reciprocation;  the  altcnate  atartiag  and  atoiniing  of 
piston  and  pistoo-rod  doea  not  affect  nsatecfadly  the  frictional 
efficiency,  throws  no  ddetcrious  strain  00  the  joints,  and  IMSd 
not  disturb  the  equilibrium  of  the  machine  as  a  whole.  TW 
case  Ls  different  when  very  high  spcc<is  arc  concerned;  it  is  then 
desirable  as  far  as  [mssible  to  limit  the  amount  of  rc-ciprocating 
motion  and  to  rc-ducc  the  masses  that  (MLrtake  in  it. 

101.  Types  0/  Marine  Engines. — The  cariy  steamers  were 
fitted  with  [laddlc-whecIs,  and  the  engines  used  to  drive  them 
were  for  the  most  part  modified  beam  engines.  Bell's  "  Comet" 
was  driven  by  a  species  of  inverted  beam  engine,  and  aitother 
form  of  inverted  beam,  known  as  the  tide  km  engine,  was  for 
k>ng  a  favourite  with  marine  eogineen.  In  the  rida-lever 
engine  the  cylinder  was  vertical,  and  tlia  piNMHod  pwjcctcd 
through  the  top.  Ftom  a  cnaaMad  on  the  rod  a  pav  of  iiaha, 
one  on  each  side  of  the  cylinder,  led  down  to  the  ends  of  a  pair 
of  horizontal  beams  or  levers  below,  which  oscillated  about  a 
fixed  gudgetm  at  or  near  the  middle  of  llieir  length.  The  two 
levers  Were  joined  at  their  other  ends  by  a  cross-tail,  from  which 
a  Loijiieclmj.'  rod  was  taker,  t^o  the  crank  above.  The  sidc- 
Icver  engine  is  now  obsolete.  In  American  practice,  engines 
of  the  beam  type,  with  a  braced-beam  supported  on  A  frames 
above  the  deck,  are  still  common  in  river-steamers  and  coasters. 
An  old  form  of  direct-acting  paddle-engine  was  the  stee^ 
engine,  in  which  the  qrhndor  ma  act  vertically  bdow  tlie  cnalt. 
Two  piston-rods  projected  through  the  top  of  the  cylinder,  one 
on  each  side  of  the  shaft  and  of  the  crank.  They  were  utUted 
by  a  ciosshead  sliding  in  vertical  guides,  and  from  this  a  return- 
coriiiecling-rod  le<l  to  the  crank.  Modem  paddlc-whccl  engines 
are  usually  of  one  of  the  following  lyj>es.  (l)  In  oscillitJing 
cylinder  engines  '.he  lyljnder.^  are  set  under  the  crank-shaft, 
and  the  piston-rods  are  <Ure(lly  tonnw  ted  to  the  cranks  The 
cylinders  are  sup[)cirted  on  Irunnicui.s  which  give  Iheni  ilie  neces- 
sary freedom  of  oscillation  to  follow  the  movement  of  the  crank. 
Steam  is  admitted  through  the  trunnions  to  didfr'vahKa  on 
the  sides  of  the  cytindecs.  In  some  instances  the  mean  positioa 
of  the  cylinders  is  incUned  instead  of  vertical;  and  oscillating 
cegfaiea  have  bocD  aitaaged  with  one  qdindcr  bciEare  and  another 
behind  the  shaft,  both  pistons  working  on  one  crank.  The 
oscillating  cylinder  type  is  best  adapted  for  what  would  now 
be  considered  comparatively  low  pressures  of  steam.  (2) 
Diagonal  engines  arc  direct-acting  engines  of  the  ordinary 
connecting-rotl  t>'pe,  with  the  cylinders  fixed  on  an  mcUncd 
bed  and  the  guides  .sloping  up  towards  the  shaft. 

When  the  screw-propeller  began  to  take  the  place  of  paddle- 
wheels  in  ocean  steamers,  the  increased  speed  which  it  required 
was  at  fint  supplied  by  uaingqMir-wlieei  gearing  in  conjunctioo 
with  one  of  the  {onus  of  < 
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After  a  time  types  of  engine  better  suited  to  the  screw  were 
introduced,  and  were  driven  fast  enough  to  be  connected 
directly  to  the  screw-shaft.  The  smallncss  of  the  horizonial 
space  uii  either  side  of  the  shat'l  formed  an  obstath-  to  the  use 
ol  horizontal  engines,  but  this  difficulty  was  overcome  in  several 
ways.  la  Plena's  IruHk  engine,  now  obsolete,  the  engine  was 
diomoed  Iqr  atUKhing  tie  coaacc  ting-rod  dinc^y  lo  tlie 
tad  mmf  a  hollow  pistMHwd,  called  »  trade,  Inge 
to  aDow  ike  eoBDeettafTOd  to  «edUed»  tarida  It.  The 
rtturn^omueHng-rod  engine  wss  another  hotisontd  form  at 
one  titiie  used  in  the  British  naw.  It  was  a  steeple  engine 
platctl  horizoulally,  with  two,  and  in  some  cxiscs  four,  piston- 
rods  in  each  cj'linder.  lite  piston-ro<ls  passed  clear  of  the 
shaft  and  the  crank,  and  were  joinc<i  beyond  it  in  a  guided 
Crosshcad,  from  which  a  conneciing-ro<l  returned. 

I03.  ImierUd  Vertical  Engines. — Both  in  the  navy  and  in 
madiant  ocean  steamers  one  general  type  o(  engine  Ls  univenuil, 
when  tlie  ndpiocatuig  engme  has  not  vet  been  displaced  by 
the  staam  tnrbine.  This  ia  ths  hnrartad  -mtkal  dbnetFaaing 
engine,  with  two  or  nora  qrladen  fllBBd  aide  ^  ride  directly 
over  the  shaft.  Two,  thne  and  fear  cmnks  ate  employed, 
the  .irrangement  with  four  cranks  being  spccinlly  suitable,  as 
has  already  been  jxjiiiled  out,  wiiuu  the  balance  of  the  engine 
at  high  speeds  has  to  be  secured.  .As  a  rule  naval  engines  are 
triple  compound,  and  thoi,c  of  merchant  vessels  either  triple 
or  quadruple.  In  vessels  of  high  speed  and  power  the  engines 
are  arranged  in  twin  sets,  on  two  iJiafts  with  twin  screw 
propellers. 

The  naiiae  cngbe  is  alwaya  fnnished  with  a  surface  con- 
denser, coodttbig  of  a  mnltitude  of  hiass  tabes  about  |  in.  in 

dkmeter  cooled  by  sea-water  wtdcih  b  caused  to  circulate 
through  the  condenser  by  neana  of  a  diadating  pump.  This 
pump  nn  I  al  )  the  air  poBip  tie  often  driven  indqiaulently  of 

the  main  engine, 

iQi.  It  is  in  marine  practice  that  the  largest  examples  of 
engines  are  to  be  found.  The  triple  ex|»ansion  engines  of  the 
"Campania"  and  "  Lucania,"  which  develop  30,000  h. p., 
OOnsiSt  of  twin  sets,  on  two  shafts,  each  set  having  three  cranks 
and  five  Cyllndccs,  two  of  37  in.,  one  of  79  in.  and  two  of  98  in. 
^aaieter,  with  a  stmke  of  69  in.  In  the  "  Kaiser  Wilhelm 
der  Gnase "  eni^ncs  of  the  sane  power  are  anmnged  in  twin 
sets,  eadi  set  consisting  of  four  cylinders,  one  of  5}  in.  diameter, 
one  of  89  and  two  of  96-4,  the  four  giving  triple  ex|>ansion  and 
working  on  four  cranks.  The  "  Dc  utschland  "  develoj)S  36,000 
h.p.  with  twin  sets,  each  of  which  comprises  two  36'6-in. 
cylinders,  one  7j-6  iii.,  one  to3-(>-in.  ami  two  io6';,-in.  with  a 
Stroke  of  72  S  in.    In  the  "  Kaiser  Wilhelm  II."  each  of  the  twin 


is  driven  by  two  3-crank  4<ylindcr  quadruple  cxpan- 
,  engines,  the  diameters  being  37  4,  49-],  74-8  and  113-2  in. 
a  stridie  of  70-9  in.  With  a  working  pressure  of  225  lb 
per  aquaie  inch  tlicae  engines  develop  in  all  40,000  h.p.  These 
are  enmples  of  the  most  powerful  ndprocating  engines  used 
in  the  propulsion  of  ships,  but  the  succnsftd  application  of  the 
Parsons  turbine  to  marine  use  has  enabled  even  these  powers 
to  be  greatly  surpassed. 

104.  Locomotive  Engines. — The  ordinary  locomnlivc  consists 
of  a  pair  oi  dirtcl -acting  horL/ioulal  or  nearly  hur:,ioi'ila]  ci  gincs, 
fixed  in  a  rigid  frame  under  the  front  end  of  the  boiler,  and 
coupled  to  the  same  shaft  by  cranks  at  right  angles,  each  with  a 
tiag^B  alid^valve  worked  by  a  link-motion,  or  by  a  form  of  radial 
fcar.  The  engine  is  non-oondensing,  except  in  a  very  few 
■pedal  cases,  aad  the  ezliaiut  steam,  delivered  at  the  base  of 
the  fnnnd  through  a  blast-pipe,  serves  to  produce  a  draught  of 
air  through  the  furnace.  In  sijmc  insi.ir.ics  a  portion  of  the 
exhaust  steam,  amounting  to  about  one  tifth  of  the  whole,  is 
diverted  to  heat  the  feed-water.  In  tank  engines  the  feed- 
water  is  carried  in  tanks  on  the  engine  itself;  in  other  engines 
It  is  carried  behind  in  a  tender. 

On  the  shaft  arc  a  pair  of  driving-wheels,  whose  frictional 
adhrsinw  to  the  rails  furnishes  the  necessary  tractive  force.  In 
tome  enisles  a  single  pair  of  driving-wheels  are  used;  in  many 
more  a  greater  tractive  force  is  secured  by  having  two  equal 
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driving-wheels  on  each  side,  connected  by  a  coupling-rod  be- 
tween pins  on  the  outside  of  the  wheels.  In  some  engines  a  still 
greater  proportion  of  the  whole  weight  is  utilized  to  give 
tr.ictivc  force  by  coupling  three  or  more  wheels  on  each  side. 

It  is  now  general  to  have  under  the  front  of  the  engine  t  wo  or 
four  snaller  wheels  which  do  not  form  part  of  the  driving  system. 
Thtai  sue  cnried  hi  a  isgjs,  that  is,  a  small  track  upon  which  the 
frooteodof  the  boiler  rests  by  a  swlvd-piu  or  plate  which  alhwia 
the  botie  to  tmt,  so  aa  to  adapt  itself  to  curves  in  the  Une^  aad 
thus  obviate  the  grinding  of  tyres  and  danger  of  deraflment  whkfa 
would  be  caused  by  using  a  long  rigi;'.  v.'liecl  base.  Tlie  bogie 
appears  to  have  bc-en  of  English  origin;'  it  was  brought  into 
general  use  in  A.-n erica,  and  is  now  common  in  English  as  wcU 
as  in  American  practice.  Instead  of  a  four-wheeled  bogie,  a 
^ngle  pair  of  leading  wheels  arc  also  used,  carried  by  a  Bissel 
pnny  tntck,  which  has  a  swing-bolster  pivoted  by  a  radius  bar 
about  a  point  some  distance  behind  the  axis  of  the  wheels.  This 
has  the  advantagie  of  combining  lateral  with  radial  movement 
of  the  wheels^  both  bemg  required  if  the  wfaed  base  is  to  be 
properly  accommodated  to  the  curve.  Another  method  of 
getting  lateral  and  radial  freedom  is  the  plan  used  by  F.  W. 
Webb  of  carrying  the  leading  axle  in  .1  box  curved  to  the  arc 
of  a  circle,  and  free  to  slide  la'.erjdly  for  a  short  distance,  under 
the  control  of  springs,  in  curved  guides.' 

In  inside-cyiinder  engines  the  cylinders  are  placed  side  by 
side  within  the  frame  of  the  engine,  and  their  connecting-roda 
work  on  cranks  in  the  driving  shaft.  In  outside-tylinder  engines 
the  cylinders  are  spread  apart  far  enough  to  lie  outside  the  frame 
of  the  engine*  and  to  work  on  craak<pins  on  the  outaUes  of  the 
driving  wheds.  TMs  dtapeniea  with  die  cnaked  aide^  iilddi 
is  the  weakest  part  of  a  locomotive  engine.  Owing  to  the 
frequent  alternation  of  strain  to  idiich  it  is  subject,  a  locomotive 
(T.ink  :i>:Ii'    pc  culi.irly  li.ible  to  ruptuto,  and  has  to  be  lemoved 

after  a  certain  amount  of  use. 

The  outsidc-cylinder  type  is  adopted  by  several  BxltlsblBaken; 
in  America  it  is  almost  universal. 
There  the  cylinders  are  in  castings  which 
arc  bolted  together  to  form  a  saddle  on 
which  the  bottom  of  the  ameke-boxsiu. 
The  slide-valves  are  on  the  tops  of  the 
cylinders,  and  are  vodied  through  rock- 
ing  levers  from  an  ordinary  link-motion. 
Fig.  51,  which  is  a  half  section  through 
one  cylinder  of  an  .Nnirriran  locomotive, 
by  the  Baldwin  Company  of  Philadelphia, 
shows  the  position  of  the  cyHndets  and 
valves. 

In  inside-cylinder  engines  the  slide- 
valves  are  frequently  placed  back  to 
back  in  a  single  valve-dxst  between  the 
cylinden.  The  width  of  the  cngbe 
within  the  &ame  leaves  little  mom  for 
them  there,  and  they  are  reduced  to  the 
tl.u  t  est  passible  form,  in  some  cases  with 
split  ports,  half  above  and  half  bdow  a 
part  ition  in  a  cent  ral  lioriAjntal  plane.  In  some  engines  the  valves 
are  below  the  cylinders:  in  many  others  the  valves  work  on 
horizontal  planes  alxjve  the  cylinders;  this  [lositiun  Ls  specially 
suitable  when  some  form  of  radial  gear  is  u.sed  instead  of  the 
link-motion.  Radial  valve-geais  have  the  advantage,  which 
is  of  considerable  moment  in  inside-cylinder  engines,  that  a 
part  of  the  shaft's  length  uddcfa  would  otherwise  be  needed 
for  eccentrics  is  aviihible  to  increase  the  width  of  main  beatup 
and  crank-pins,  and  to  strengthen  the  crank-cheeks. 

The  principle  of  comixiunding  has  often  been  applied  to 
IcKomotivc  engines,  but  without  much  .advantage.  On  this 
subject  the  reader  .'ihould  refer  to  the  .Trticle  R.UI.\vav: 
J  h^romfl!il•t•  P/nvcr.  \  mure  important  moderr.  (Icp.irture  Ls 
the  use  of  highly  superheated  steam,  which  in  many  locomotives 
has  been  atteskled  with  ooupicuans  sneoess. 

■  Pne.  /Mfc  Mt£&ii.  tiT  ^ 


Fig.  St.— American 
Outside-Cyiiadcr  Loco- 
motive. 
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tos.  Skam  TurUmt^Steua  turbines  are  distinguiabed  from 
•U  other  qmi  of  ateui  engine  by  the  lact  thet  theic  action 
involva  s  aDaUe  tnuufbimatioii  of  tmigy.  The  heet  energy 
present  in  the  steam  is  first  employed  to  aet  the  ateaai  itself  in 
motiun,  giving  it  kinetic  energy,  and  this  in  turn  is  employed 
to  do  work  on  the  turbine  blades.  A  brief  acrount  of  the  main 
principles  involved  will  make  the  action  of  the  various  types  of 
ateam  turbine  more  intelligible. 

I0&  Theory  of  Ihf  SUam-iel. — Considur  an  elL-mont  of  sti-am,  of 
BIlit  inass,  ac(|uin[iK  kinuiu  e:uT>ry  in  thu'  i  i  t  thr  ^team 

through  a  nozzle  or  other  channel,  from  a  ru^ion  of  pressure  Pi  to 
a  region  of  lower  pressure  pi.  Its  volume  chanses  from  I'l  Co  Vt  in 
the  proccM.  The  work  done  upon  it  by  steam  from  behinH  is  pii^. 
Tte  work  which  it  does  on  the  itaam  in  front  i$  />](<,  The  net 
amount  of  woric  done  upm  it  is  thawfoie  pfn—piPt-  Its  velocity 
changes  from  \',  t<>  W :  the  kinetic  encffy  which  it jpins  is  therefore 
(W  \?;  The  internal  energy  changes  fKMB  E|  to  &  Hcflce 
by  the  cooservaiion  of  energy 

W-V»<)/if-J(E,-E,)+M-M 
whidb  any  bo  written 

(\V-V,')/2t  =  J(l,-I,), 

where  I  is  the  total  heat  (I  31),  which  is  equal  to  E+pf!J.  It  is 
aMumed  here  that  the  action  ia  adtabetic  in  the  sense  that  no  heat 
is  received  by  the  •team  or  ghno  Up  fay  ft  to  Other  bodka  aa  the 

process  goes  on. 

It  is  usual  to  qMsatc  of  the  change  of  I  as  the  "trntitep"  which 
the  steam  undef|(oes  in  acquirine  velocity.  When  die  Met  drop 
is  known  the  gain  in  velocity  ts  readily  found,  as  above.  In  determin- 
ing the  best  drop  account  must,  of  course,  be  taken  of  the  wi  tnt-K* 
of  the  •itv.iDi.  <ir  iif  iis  sii[ierho.it  if  it  has  any.  Thus,  for  superheated 
steam  I  -  1,  f « :;' v,hi  n,-  I.  is  tile  tot.i!  Meat  <if  ^.iturated  Me-mi 
at  the  icinie  pressure  and  K(t'  —  t)  icprcscnts  the  heat  taken  up  in 
the  process  of  superheating  to  tlie  actual  temperature  (  from  the 
temperature  of  aatuiation  A  And  for  wetsMam  1~I*+9L  where 
1.  is  the  total  heat  of  water,  L  the  latent  heati  and  q  is  the  dryness 
fraction. 

DiirinR  this  proress  of  expansion,  which  wc  assume  to  fx-  adiabotic. 
the  steam  t>ec<ini<->  wet,  .mil  the  value  of  q  .ufKnlingly  (alts.  Aa 
has  been  shown  in  §  36,  the  dryness  may  be  found  at  any  stage  in 
'1  fmn  the  formula— 


or  it  may  be  determined  by  measurement  from  the  entropv-  

tore  diagram.  A  still  more  convenient  diagram  in  which  the 
drop  can  be  directly  measured  is  one  introduced  by  MolUer.  hi  wUch 
the  co-ordinati^  .\rv  the  eiilntpy  and  the  total  Mat  (ase  MoDier, 
loc.  cil..  or  Ewing's  Sleam  Enptu). 
The  pressai«^«lHmo  (Uaffiem  gvvne  a  very  useful  alternative 

OMOM  of  finding  the  heat  drop 
or  ena^  available  for  trans- 
furwatwn.  Cooaider  steam  or 
any  other  gas  supplied  at 
pressure  p\  and  exfianding  to 
pre»iiure  pt,  at  which  presisure 
It  is  di!)charge<l.  The  work 
which  it  docs  is  measured  by 
theareaABCDelthei 
volume 
namely. 


Fio.  se< 


If  this  work  is  wholly  done  upon  this  steam  in  gMnf  it  iiehicit>-. 
the  Uaetic  caeifjr  acquired  is  equal  to  it,  that  is 


We  have  already  seen  (|  41)  that  in  adiabatic  expansion  this  integral 
measures  the  heat  dnipt  bdac  equal  to  h— It. 

If  the  mtxie  of  expansion  is  suck  aa  to  mahe  ^^oaosMnt,  <• 
being  any  index,  then 


where  D  is  the  ratio  in  which       pressure  falls,  namely  ptlpt- 

Now  the  adiabatic  expansion  of  steam,  starting  from  an  initially 
dr\'  saturated  state.  i-<  \  er>'  appro»malely  represented  by  the  formula 
^•i»»  =  c<instant.  Hem  e  the  area  of  the  pre-<MirT  vr>Uime  di.iRram, 
which  under  these  conditions  measures  the  Murk  tlienretic.illv 
obtaiiuble,  i*  eriual  10  8-41(1 —t)''"')/>ii'i,  a  i|iiajuity  which  will 
be  found  on  evaluation  to  agree  closely  with  the  value  of  li  —  li. 
107.  Form  oj  ike  Jel  im  Adiai^ie  Expannon. — As  expansion  pro- 


ceeds the  volume  of  the  steam,  per  pOBOd,  at  any  stage  is  found  by 
multiplying  the  volume  of  I  lb  of  saturated  steam,  at  the  pressun- 
then  re-ichcd,  by  the  drj'nesw  fractiiin  q.  On  comparinj^  the  \,eli«  icy 
acquire<J  at  any  intermediate  stage  of  expansion — as  cakrulated 
from  the  heat  drop  down  to  that  Mage— with  the  increore  in  volume^ 
it  will  be  found  that  in  the  carifest  stages  the  ^in  in  velocity  ia 
relatively  gn-at,  but  as  expansion  proceeds  the  tticrcasc  in  \-oIume 
<jut.sirii>s  the  incrc.i.sc  in  vel<K^ity.  Ilenre  the  proper  form  fi'r  a 
ni>/-/U-  to  give  .idialiatic  expansion  is  one  in  which  the  area  of  sex  ti<>n 
at  first  contracts  and  aften»anls  becomes  enlarged.  The  area  of 
section  to  be  provi<led  (or  the  discharge  is  found  by  dividing  the 
volume  s  at  each  stage  of  the  velocity  V  acquired  up  to  that  atagCk 
and  the  mtio  e/V  at  first  diminishes  and  afterwaids  increases  aa 
the  expansion  rMweeds.  Take,  for  instaitce,  as  a  numerical  examplr. 
a  case  in  which  dry  saturated  steam  is  admitted  to  a  nozzle  at  an 
absolute  pccssure  of  213  th  ^kt  .-ui.  in.,  and  expands  adiatiatically, 
giving  itself  velocity,  until  tlie  |  n-  .ure  falls  to  I"  per  sq.  in.  It 
will     found  on  working  out  numerical  values  that  until  the  pressure 

follg  In  aixiu  t  1 33  lb  per  sq.  in.  the  steam  ie  gejemg  veloeity  so  npidly 
that  though  its  volumo  b  expanding  the  atmearioMa  are ceawigtat. 

Below  that  prcsBure,  however,  the  augmentatioa  of  volume  is  rela^ 
tivety  so  great  that  a  larger  and  larger  area  of  section  has  to  be 
provided  for  the  How.  Thus,  when  the  pressure  is  u,^  It)  jx-r  wj  in. 
the  drynesi  q  is  o<j6,  the  vohnne  yxT  (viund  is  v.Si  <  uti  ii  ,  rhe 
heat  dropis35i  thermal  units,  giving  a  velocity  of  1510  ft.  per  second. 
Consi:quently,  the  area  of  the  stream  is  O-OOM)  sq.  ft.  per  pound  of 
flow,  and  this  is  the  minimum  value.  Wnmi  the  pressure  fall* 
to  t-7  n>  per  sq.  in.  the  dryness  ^  is  0-784,  the  volunte  per  pound 
is  IS7-H  cub.  ft.,  the  heat  tinm  is  I7S-7  thermal  unita,  giving  a 
veliKity  of  3980  ft.  per  second,  and  c<>n.<>cquenfly  the  area  of  the 
stream  is  0-0396  sq.  it.  per  pound  of  llow. 

log.  De  Lmal's  Dtvergfnt  Noztle. —  It  U  on  this  basis  that  De 
Laval's  divergent  nozslc  is  designed.  The  "  throat  "  or  smallest 
section  is  approached  by  a  more  or  less  rounded  entrance,  allowing 
the  stream-lines  to  converge,  and  from  the  duootOHtwonla the ooeaio 
expands  in  anv  gradual  manner,  genanHy  111  fact  as  a  simple  < 

(fit,-,  5  <i.  In  the  e.xaniiile  iiist 
>;iv-.-n  thr  fin.al  ,^rea  ul  in  n 
W  illi  I  seventeen  tinitrs  that 
(if  thi  throat  to  provide  for 
aili.ilMiic  expansion  down  to 
a  pressure  of  l-J  ft  per  sq.  in. 
With  any  final  area  less  than 
this  the  pressure  at  exit  would 
be  h^d>er  than  1-7  lb :  it  woukl 
in  fact  adjust  itsi-tf  to  give 

the  are.i,  ,iiid  the  reMi.iiiider  <if  the  pre.ssure  drop  would  I*'  wasted. 
For  expansion  to  atmosphtfric  pressure  (14-7  per  sq.  in.)  the  area 
at  exit  wouM  be  3*14  timae  that  of  the  threat, 
Tbm  equathm  01  vdodty 


Fig.  53. 

value  of  rT  corresponding  to 


may  be  applied  to  calculate  generally  the  disrharge  per  squ  are  f  . t  of 
stream  section,  and  hence  to  find  at  what  point  in  the  fall  of  presaure 
this  discharge  becomes  a  maximum— in  other  «onl%  to  (' 
the  pressure  at  the  throat.  Since  ptf  ••  pivi' 


v=vijD»  where  D-plpi. 
The  disduuge  per  square  foot  when  the 


isthi 

•-•-I 


at  the  throat  is  57'7".  of  the  initial  prvsMire.  a  n'sult 
with  the  figures  quoted  above  for  a  particular  case. 
The  mairimiim  value  of  Q,  oamety  the  discharge  in  pounda  per 


Q  win  bee  mexieuim  whoa         is  aero. 

This  result  is  general  for  any  ga^.  With  satiirititl  ^teani,  n  heing 
11.15.  y     a  maximum  when  l)  =  o.577.  that  is  to  say.  th^ncssure 

e  for  a  particular  case. 

 J,  namely  the  discharee  in 

square  foot  at  the  timot,  is 

and  the  velocity  there  is  S'SjV  (^ti).  In  these  expressions  is  the 
initial  pressure  tii  iniuml'.  |h  r  sfjuare  foot. 

log.  From  these  considenttions  it  follows  that,  provided  the  final 
pressure  is  less  than  0-577  times  the  initial  niomiiWt  tha  total  i" 
charge  depends  simply  on  the  leaat  arae  of  eectioa  of  the  Ml 
-iiid  <in  the  initial  pressure,  and  is  independent  of  the  final  preasura. 
B>  l  untinuing  the  expansion  in  a  divergent  noetic,  after  the  throat 
is  ji.isMil,  the  amount  of  disi  harge  is  not  increased,  but  the  SKUB 
is  caust-d  tn  .vquire  a  greater  \-elocity  of  exit,  namely  the  Velocity 
corresponding  to  the  augmented  pressure  range. 

110.  When  the  pressure  drop  is  »niall  (pi  neater  than  0-577  Pi} 
the  full  velocity  due  to  the  drop  is  obtainocT without  the  ure  ol  a 
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This  IS  the  case,  for  instanoe,  ia  the  Panoo* 
,  vlicre  the  whole  expansion  is  divided  into  mity  MagM  each 
•f  which  involves  only  a  small  drup  in  prrs»ure. 

111.  lajlitriur  of  /tu.'K'M  — \Vc  have  dealt  so  far  with  the  ideal 
case  of  no  frictiun,  and  have  taken  the  wbule  work  of  expansion  as 
going  to  pradiKC  kineck  «Mny  S  tlM  jat.  But  under  real  condi- 
tions there  i«  a  progtMiivB  OHlpatira  of  energy  through  friction ; 
as  expansion  pcxice^  the  Steam  loses  part  of  its  kinetic  energy 
which  is  n-stoird  to  it  as  heat.  Thun.  at  every  stage  in  the  process 
the  velocity  acquired  i>  Ws  ih.4n  it  wmild  l>e  in  f  net  !■  inlets  adiabatic  ex- 
pansion, but  thf  steam  is  lirier  and  if  .  mjI  jiiir  is  r.<u  t  in  n)n-..onuencc 
of  the  restored  heat.    Reicrnng  to  the  cntropy-temperaturv  diagram 

(fig-  54)  the  procei*  of  expanuon  under 
cumlilions  involving  friction  is  represented 
not  by  the  adiabatic  line  cd  but  by  some 
such  hoe  as  eg  \ying  between  the  adiabatic 
line  and  the  saturation  line  cf.  The  final 
condition  of  dr>'ncsis  is  oj/o/  instead  of 
ad;a(.  During  this  expansi<in  the  effect 
<jf  frirtioii,  .IS  regards  the  entropy,  is 
equivalent  to  the  cummunication  to  the 
•ubataaea  of  •  quantity  of  heat  npi»- 
amtad  by  the  area  p«v.    Heaoe  that 

-3  j-p  area  wprownH  the  work  converted  by 

J  ^  frictioa  iate  heaL  The  whole  work  done 
Fig.  54.  during  expansion  is  the  area  abcg,  which 

is  more  than  before  by  the  area  dcg.  The  diflerencc,  namely  abcg 
minus  pcgr,  rep<vseiits  what  may  be  called  the  rut  beat  drop  when 
friction  is  alkmed  for:  it  represents  what  is  effectively  available  for 
giving  kinetic  energy  to  the  jet.  This  net  area  may  also  be 
expressed  as  equal  to  abed  minus  pdgr.  Compared  with  frirtionlesa 
adiabatic  expansion  the  net  lose  resulting  from  friction  is  the  area 
pdgr.  The  votame  is  iacnaaed  in  the  catio  ol  ag  to  ad,  and  thia 
has  to  be  taken  account  of  in  <la<wniinint  the  pmper  dfanicaahma  of 
the  divergent  nu/Jtle. 

112.  Turning  now  to  the  question  of  utilizing  the  kinetic 
tuttgy  of  steam  in  a  steam  turbine,  it  nill  be  clear  from  the 
figuics  that  have  been  given  that  if  the  whole  heat  drop  ia  allowed 
to  give  kinetic  energy  to  the  steam  in  one  operation,  as  in  the 
De  Laval  tMirfe»»  vdodty  of  about  4000  ft.  per  seoond  has  to 
be  dealt  iritk  T»  take  advantage  of  a  jet  fn  the  most  efficient 
naaaer  in  a  tnrtine  consisting  of  a  single  wheel  the  velodty 
of  the  buckets  against  which  the  steam  impinges  should  be  ncariy 
one  half  the  veloriiy  of  the  ^inam-  Rut  .-i  peripheral  vrlocily 
approaching  2000  tt,  j>rr  striinii  is  impraclir.^blc.  .'\[)nr(  from 
the  difTicultirs  whifh  it  would  involve  as  rcRards  gearing  down 
to  such  a  speed  a.s  would  serve  for  the  driving  of  other  machines, 
which  are  to  employ  the  power,  there  are  no  materials  of  con- 
struction fitted  to  withstand  the  forces  caused  by  rotation  at 
such  a  speed. 

Hence  it  is  advantageous  to  divide  the  pmeess  into  stages. 
Thb  najr  he  done  hy  osing  nam  than  one  vAed  to  ahsoib  the 
Itinetie  encigy  of  the  jet,  as  is  done  in  the  Curtis  turbine,  or  by 
dividing  the  heat  drop  Into  many  steps,  making  each  of  these 

so  small  that  the  steam  never  acquires  an  inconveriienlly  great 
velocity,  as  is  done  in  the  Parsons  turbine  Turbines  which 
ennploy  one  or  other  of  these  two  methtKi.s,  or  a  combination 
of  both,  achieve  a  greater  economy  of  steam  than  is  practicable 
with  a  single  wheel. 

113.  De  Ixtvd  Turbine. — Thanks,  however,  to  the  inventions 
of  De  Laval,  the  single  expansion  single  wheel  type  of  turbine, 
with  buckets  in  the  rim,  has  been  bnmght  to  a  degree  of,eiiici- 

B  com 


is  still  Kmsrkably  good.  TUs  hsa  been  done 
by  the  use  of  the  Avergent  nocde  and  with  the  help  of  mechani- 
cal devices  which  enable  the  peripheral  speed  to  be  vcr>'  high, 
though  even  with  the  help  of  these  devices  the  speed  of  the 
buckets  falls  considerably  short  of  that  which  would  1^  suitable 
to  the  velocity  of  the  jet.  In  De  Laval's  lurl)ine  the  steam 
cxjiands  at  one  step  from  the  full  pressure  of  the  supply  to  the 
pressure  of  the  exhaust  b>  discharge  in  the  form  of  a  jet  from  a 
divergent  noole.  It  thrti  :u  is  on  a  ring  of  buckets  or  blades 
inmuchthcHaiewayasihe  jet  «f  water  acts  on  the  buckets  of  a 
Fdtflii  whsd  or  other  iom  of  poie  iaqMilsft  toAiac.  Ibatilizc 
m  fair  fnctknoi  the  Unedeeneiiyol  the  jet  the  blades  have  to 
fun  at  an  enormous  velocity,  and  the  speed  of  the  shaft  which 
carries  them  is  so  Kxent  thar  Bearing  down  is  resorted  tn  'leforc 
the  motion  is  applied  to  useful  purposes.   The  general  arrange- 
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ment  of  the  steam  nozzle  and  toffahie  bisdcs  is  iHustratcd 
in  fig.  55.  The  blades  projea  from  the  dicunfeieKe  of 

a  disk-shaped  wheel  and 
form  a  complete  ring  round 

it,  onl)'  n  few  of  the  blades 
being  shown  in  the  sUctth. 

The  in<Te;i.sing  section  of  i  ^  J  J  J  J  \ 

the   nozzle  is   calculated  I '       €  \.       \  \ 
with  leference  to  the  final 
pressure,  according  to  the  F'**-  55- 

principles  already  wplaiBed.  Hie  jet  impinges  at  one  side 
of  the  wheel  and  escapes  at  the  other  after  having  had  its 
direction  of  motion  nearly  icvened.  Thecxpansibninthenossle 
is  carried  to  atmospheric  pressure,  or  near  it,  the  turbine 
is  to  be  used  without  a  condenser;  but  in  many  cases  an  ejector 
condenser  is  employed,  and  when  that  is  done  the  nozzle  is 
of  a  form  which  adapts  it  to  expand  the  steam  to  a  correspcnd- 
i:i;;ly  lower  pressure.  It  is  i>nl>  in  (lie  s;iia!lt:  iizes  of  these 
turbini-s  that  a  single  nozzle  is  used  ,  in  the  larger  steam  turbines, 
as  in  large  Pelton  wheels,  several  nozzles  are  applied  at  intervals 
along  the  circumference  of  the  disk.  The  pieripberal  velodty 
of  the  blades  nmges  fiwB  about  500  ft.  per  leoond  in  the  smallest 
sizes  (s  h.p.)  up  to  nesity  1400  ft.  per  second  in  tuiiiuics  of 
300  h.p.  In  a  so  h.p.  De  Lavid  turbhie  the  shaft  wUdi  carries 
the  turbine  disk  makes  16,000  levolotions  per  minute;  in  the 

5  h.p.  size  it  makes  as  many  as 30,000  revolutions  per  minute. 
\  turbine  developing  300  h.p.  uses  a  wheel  jo  in.  in  diameter, 
running  at  over  10,000  revolutions  per  minute,  with  a  peri- 
pheral s{>ec<l  of  lu^Lrly  1400  ft.  per  second.  These  enormous 
speeds  are  made  possible  by  the  ingenious  device  of  using  a 
flexible  shaft,  whieli  protects  the  bearings  and  foundations 
from  the  vibration  which  any  want  of  balance  would  otherwise 
piodaoe.  The  elasticity  of  the  shaft  is  such  that  iu  period  of 
transverse  vil»atMMi  is  much  longer  than  the  time  taken  to 
complete  a  tevohitkw.  The  high-speed  shaft  whkh  carries 
the  ttwfaiae  disk  is  geared,  by  means  of  double  helical  wheels 
with  teeth  of  specially  fine  pitch,  to  a  second-motion  shaft, 
which  nins  at  one-tenth  of  the  speed  of  ihe  lirvt;  atid  from  this 
the  motion  is  taken,  by  direct  <\iupling  or  otherwise,  to  the 
machine  which  the  turbine  is  to  drive.  The  wheel  cxrrying 
the  buckets  is  much  thickened  towards  the  axis  to  adapt  it  to 
withstand  the  high  stresses  arising  from  its  rotation.  Turbines 
of  this  class  in  sizes  up  to  300  or  400  h.p.  are  now  in  extensive 
use  for  driving  dynamos,  fans  and  centrifugal  pumps.  Com- 
pared with  the  Fuaons  turbine,  De  Laval's  hmds  itself  well 
to  worii  where  srasO  amounts  of  power  are  wanted,  and  there 
it  achieves  a  higher  effidenqr,  hut  in  la^  sizes  the  Parsons 
turbine  is  much  the  more  efficient  of  the  two.  Trials  of  a  De 
Laval  turbine  used  with  a  condenser,  and  developing  about 

6  (  h.p.,  have  shown  an  average  slcam  consumption  at  the  rate 
of  alxjut  20  lb  fK-r  brakc-horsc-powcr- 
hour,  and  even  better  results  are 
reported  in  turbines  of  a  larger  sise. 

114.  of  Ihe  JA  in  D§  Laval's 

Turbint. — In  entering  the  turbine  the  jet 

is  inclined  at  an  an^Tc  a  to  the  plane  of 
the  wheel.  Calling  its  initial  velocity  Vi 
and  the  velocity  of  the  buckets  u  wo 
have,  as  in  fig.s6,\',  forthe  vclixityof  the 
steam  relatively  to  the  wheel  on  admis- 
sion. A  line  AB  parallel  to  V|  therefore 
determines  the  proper  angle  of  the  blade 
or  bucket  on  the  entrance  side  if  the  steam 
isito  enter  without  shock.  As  the  steam 
pass<'s  through  the  blade  channel  the 
ma^n!:ui'L-  <A  this  relative  vcleK-ity  docs 
not  change,  except  that  it  is  a  little 
reducx-d  on  account  of  friction.  The 
action  is  one  of  pure  impulse:  there  is 
nti  change  of  pressure  during  the  pawn|ei 
icceleration  of  the 
pressure  after 
nre  V,, 
:it  exit  iiiin  (ne^- 


and  consiequcntly  no  ,11 
steam  throuKh  drop  in  pressur 
once  it  has  left  the  nozzle.  He 

the  rel.iiive  velocity 
lerliiu:  ti  -'  IiMi  I  Im-  t.ikeii  .i'^  eiiu.il  t( 


Fig.  56. 


The  direction  of  V,  or  BC  is  tangent  to  the  eut  side  of  the  bucket. 
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Compounding  Vt  with  u  vet  find  V«,  which  is  the  absolute  vcl<x:ity 
«{ the  itMin  ifwr  avt,  iii4  thw  tiimiMnw  no  ira^^ 
to  cet  tlie  Maim  char  of  t%e  wheel.  The  moit  ftvourabte  conaftion 
of  ranning  would  be  when  the  bucket  velocity  u  is  such  that  \\  is 
perpcndieular  to  the  plane  of  the  wheel,  (or  V  4  would  then  have  its 
HMt  p«is«tbte  valiii-.  Assuming  the  angle  <if  discharge  0'  to  Ix: 
equal  to  i3,  wo  should  in  that  event  have  u-JV'iCo^  a,  wliiih 
approxinuitei  more  and  mure  closely  to  iVi  the  smaller  a  is  made. 
The  ideal  efficiency  would  be  (Vi*-V<>)/V,>  or  I— gin'«  in  a 
turbine  in  which  the  jet  eaten  the  buckets  without  shock  and 
travels  over  them  without  friction.  In  practice  a  is  about  20°. 
Owing  to  the  impowibility  of  meldne  the  bucket  spe<>d  so  high  n> 
the  above  conditton  implies  the  <!to;im  enters  the  Inu  kets  of  a  Dc 
Laval  turbine  with  some  sli  k  iml  1i_m\  cs  tl-.em  with  a  scliHity 
inclined  to  the  plane  of  the  wheel,  with  a  backward  conuwncni, 
and  the  turbine  loee*  something  in  efficiency  ttumigh  tnk  ant 
velocity  being  greater  than  the  ideal  minimum. 

Taking  a  test  of  a  De  Laval  taiMaeol  300  h  p.  in  which  the  steam 
consumra  was  15-6  Ht  per  hara^powcr4HMir.  Stodola  estimates  that 
the  losws  ill  the  nozzle  amount  to  about  15  %  of  the  available  energy 
or  total  heat  drop,  the  losses  in  the  buckets  (due  to  friction  and  to 
edily  riirront?  set.  up  by  shork)  to  21°:,  and  the  lo..>i^  due  to  the 
vclitcity  rel  uiic-il  by  the  steam  ai  exit  to  ne^jir'.',  5  ,  Thi-  Uivm's 
due  to  friction  in  the  mechani'^ni  consume  alxjut  5  \  mure.  leavinR 
a  net  return  ot  about  54%  of  the  .ivaiUble  energy. 

115.  Curtis  Turbinf.  The  Curtis  turbine,  like  that  of  De 
Laval,  is  a  pure  impulse  turbine,  but  the  velocity  of  the  jet  is 
extracted  not  by  one  ring  of  buckets  but  by  a  scries  of  rings, each 
of  which  extracts  a  certain  part.  Between  the  first  and  second 
rings  of  buckets  there  are  fixed  guide  blades  which  serve  to 
turn  the  remaining  motion  of  the  steam  into  a  direction  proper 
for  ba  actioB  on  the  aecood  ring,  and  so  om.  The  jet,  having 
lequlnd  ita  veiodty  in  a  m»le  in  the  first  place,  often  acts  on 
thm  successive  rings  of  moving  buckets,  with  two  sets  of  fixed 
guide  blades  between,  the  three  co-operating  to  extract  its 
kinetic  energy.  But  the  Curtis  turbine  is  generally  compound 
in  the  further  sense  that  the  total  drop  from  adtnis.sion  to  con- 
denser pressure  is  itself  di\'idcd  into  two,  three  or  more  stages, 
the  steam  acquiring  velocity  anew  at  each  stage  antl  then  giving 
op  that  velocity  in  passing  through  a  scries  of  impulse  turbine 
rings  generally  either  two  or  three  in  number  before  undergoing 
the  next  drop  in  pressure. 

It6.  AeHtm  tf  ike  Sttam  i»  Ute  Cwtis  Turbine.— In  this 
iHifiliiH  flf  dm  heat  drap  pniiuN  drap  fato  tta^iti  Cntb 
fioOmis  PanoUi.  The  dteinctlve  featue  in  CnrUs  it  the  nuhi- 
impiilM  wtiaB  wVSA  occurs  at  each  pnsante  atase.  This  is 
OhMtisteil  in  the  diagram  (fig.  57),  i*ydi  ahows  tiie  noBle  aad 
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Fie.  SZ-'—Diainni  of  Steam  Nonlaa  and  Bladis,  Cunb  Steam 
TUriMM. 

blades  of  a  two-stage  Curtis  turtnne,  with  three  rings  of  moving 
blades  or  buckets  in  each  ttM§t,  amnied,  of  oouise,  nmnd  the 
peripbeijr  flf  •  whed.  The  vdodtyaaprifed  in  the  aosdes  is 
citactcd  aa  the  steam  nnMBiittdiiiiDas  course  between  ntoving 
and  fixed  Uadea,  and  It  leavca  the  iUrd  ring  in  eadi  case  with 
oalir  a  laiall  SHidnalv(ibcity,the  diiectionof  whidi  it  approod* 


roately  parallel  to  the  axis  of  the  wheel.  The  changes  of  velo- 
city are  illustiated  in  hg.  5S,  which,  for  the  sake  of  simp^ 
fication,  is  drawn  for  the  ideal  case  of  no  friction,  lliere  u  is  the 
velocity  of  the  buckets,  Vi  the  Initial  vdedty  of  the  jet,  and 
Vi  the  initial  leiative  weiodty  00  eatnuioe  to  the  fint  flMwing 
ring.  Vi  Is  the  abadute  vdodtjr  on  entwiny  the  Hand  moving 
ring,  and  V4  the  relative  vdodty.  Vsis  the  absolute  vclodty  on 
entering  the  third  moving  ring  and  V«  the  relative  velocity. 
Finally,  Vt  ia  the  ebaohite  vdodty  00  Iwvinf  the  tUid  mewtag 


Ftc.  fift. 

ring,  and  tUs  in  the  «am{ib  hen  drawn  It  pataOd  to  the  adi 
of  the  turbine.  The  fint  nning  Uadii  have  ddet  peaM  to 
OB,  BP;  the  first  fixed  Uadea  have  ddet  pataOd  to  CP,  PD. 

The  second  moving  blades  have  sides  parallel  to  PE,  EQ;  the 
second  fixed  blades  to  FQ.  QG,  and  the  third  moving  blades  to 
QH,  HK. 

The  sleam  then  p.-L^scs  on  to  a  second  scl  of  divergent  nozzles 
in  which  it  undergiHts  a  sjiiond  cir<jp  in  pressure,  acquiring 
velocity  afrc&h,  which  it  loses  as  before  in  passing  through  a  set 
of  three  rings  of  moving  buckets.  In  some  Curtis  turbines 
this  is  followed  by  a  third  and  often  a  fourth  similar  pmcem 
before  the  condenser  is  reached.  In  a  four-stage  Cuftit  tnriiine 
the  speed  of  the  bndteta  it  tnually  about  400  f  U  per  aeoood; 
the  steam  issues  from  each  set  of  DOBsks  with  a  vdodty  of  about 
sooo  ft.  per  second,  and  each  set  of  moving  rings  redvcet  (Idt 
by  something  like  400  ft,  per  second.  The  losses  due  to  ttcam 
friction  an-  !^»imc>vhat  serious,  although  the  Mailc  sjvced  in  each 
set  is  suiTj.  ii  iit  to  let  the  steam  enter  without  shock;  on  the 
other  hand,  tht:  Curtis  turbine  escapes  to  a  great  extent  losses 
due  to  leakage  which  are  present  in  the  Parsons  type.  The 
velocity  diagram  shown  in  fig.  58  may  readily  be  modified  to 
allow  for  effects  of  friction.  Owing  to  the  progressive  reduction 
of  velocity  in  passing  from  ring  to  ring  a  larger  and  larger  area 
of  blade  opening  isjrequired,  and  thia  ia  piovided  for  by  making 
the  hei^t  of  the  hiadea  increaae  in  the  auficcadve  ringtof  each 
series. 

117.  Performance  of  Corfu  7*iirM(ej.— Cnrtfs  toihinet  have 

been  successfully  applied  in  large  sizes,  especially  in  America, 
to  drive  electric  generators,  with  outputs  of  as  much  as  9000 
kilowatts,  and  in  a  few  instances  they  have  been  adapted  to 
marine  propulsion.  In  large  siiies,  and  using  moderately  super- 
heated steam,  the  Curtis  turbine  has  acliicvcd  :i  high  degree  of 
efficiency.  The  advantage  of  superheating,  in  any  t>-pe  of 
turbine,  is  to  reduce  the  wetness  which  the  steam  develops  as 
it  expands  during  work.  The  prejudicial  effect  of  wetness  ia 
chiefly  that  it  inoeaaea  friction,  especially  in  the  later  stagea 
of  the  dpaadon.  Teats  of  Curtit  turiunet  ahow  that  thQr 
maintain  a  veqr  uaHbinn  cliidencjr  thiou^iont  a  nMe  laaie 
of  loadt,  and  an  oqiable  of  bdng  mudt  ovcrioaded  nithont 
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material  increase  in  the  ratio  of  steam  comuiwption  to  output. 
In  tests  of  a  Qooo  kilowatt  Curtis  ttltbine  uaiof  Meun  <d  about 
MP  lb  prcaaure  and  &>°  C.  ai^wriiMt,  with  a  vacuam  ol  39!  io. 
the  oonsumptioQ  of  steam  is  repotted  to  have  been  only  13  ft 
per  kilowatt-hour,  aad  tUs  figum  lemained  almost  eoostant 
tar  Isiidf  nasing  turn  8oee  to  ie,iooa  Julomttt.  In  •  5000 
Ulowatt  tarbine  under  very  similar  oondittons  the  consumption 
Ib  reported  to  have  been  13}  lb  per  kilowatt-hour.  In  the 
tmal  arrangement  of  the  Curtis  turbine  the  ^aft  is  vertical 
HMI  the  wheels  lie  in  horiiontal  planes,  tJie  weight  of  the  re- 
mMng  parts  iH'ing  taken  by  a  footstep  bearing  with  forced 
lubrication,  and  the  electric  generator  is  mounted  on  the  top. 
There  are  usually  in  the  large  sizes  four  stages  of  expanaioo,  each 
stage  being  separated  from  the  one  above  it  by  n  dis^Aiagm 
piate  containing  the  nools*  hi  which  the  next  step  hi  vdodty 
la  noquimL  Tlie  espwatai  has  been  divickd  hito  m  nngr  aa 
aem  ataiaa  hi  a  Cnrtit  tuAba  ior  maihw  vsi^  the  diaft  Iwng 
then  horfeaotal,  and  in  all  except  the  first  stage  hi  that  eiample 
the  preasuie  drop  is  so  oompurativety  small  as  not  to  require 
divergent  nozzles. 

118.  Parsons  Turbines. — In  the  turbines  of  De  Laval  and 
Curtis  the  action  cn  the  moving  l)lades  or  buckets  is  entirely 
one  of  impulse.  No  drop  of  pressure  occurs  while  the  steam  is 
passing  the  moving  blades,  and  its  velodty  relative  to  the  blade 
aoiCsee  undeigoe*  no  chaofa  eioapt  auch  as  is  brought  about  by 
firktiaa.  Is  the  Fannaa  tofaina^  en  the  other  hand,  there  is  a 
mmVk  Thoateam 

'^''^  )))))))}))>  — 

Fto.  S9- — Fixed  and  Moving  Bfauka 

of  Parsons  Turbine. 


it 


\  cadi  ring  of  noving 

blades:  in  this  respect 
the  action  in  the  moving 
blades  is  like  the  action  in 
the  fixed  blades.  Each 
pair  of  fixeti  and  movnng 
up  what  i«  called  a  "  stage  "  and  may  be  said  to 
ConatitUte  a  aepaiate  turbine:  the  whole  is  a  series  of  many 
audi  stages,  aadi  atage  the  drop  in  pressure  and  in  heal 
b  divided  equdljr  bctvasn  the  fixed  and  moving  element, 
the  exit  and  entrance  an|^  and  the  fam  of  the  blades 
fleMtal|)r  Mag  alike  hi  both.  The  tnunbtr  of  atagea  depaada 
<B  what  pariplNnl  ^aad  ft  ia  ooBvanimt  to 


comparatively  high  blade  speeds  are  practicable,  as  in  tur- 
bines for  driving  electric  generatora,  the  steam  is  allowed  to 
acquire  a  burly  high  velodty  at  eadi  ring  of  hiadci*  aad  in 
such  cases  ao  few  as  45  stages  may  be  Mitable.  Ia  kaga  nacfaia 
turfainaai  on  the  other  hand»  whan  the  Bimbef  of  rcvolutioaa 
per  mhmte  has  to  be  hept  faiw  hi  the  faitenatsof  propeller 
efficiency,  the  blade  speeds  cannot  be  kept  high  without  making 
the  diameters  unduly  great,  and  cun.sequcntly  more  stages  are 
required:  in  such  turbines  the  iiuinber  of  stages  may  be  from 
100  to  SCO.  The  general  relation  of  luted  to  moving  blades 
ai\d  the  characteristic  form  of  both  will  be  seen  from  fig.  SQ- 

Fig.  60  shows  a  complete  Parsons  turbine  of  1000  kilowatts 
capacity  in  longitudinal  section  through  the  casing.  The 
fixed  blades  are  caidked  with  separating  distanoopieccs  into 
grooves  turned  on  the  inner  surface  of  the  case  and  project  in- 
wants:  the  nuviiig  hhdcB  are  siinilaily  aecuied  in  gnawn  vhkk 
an  tnaed  en  the  aufaea  of  the  BDtadng  dittoi.  Between  drum 
and  caae  tbe»  ia  an  aamdar  apace  fitted  In  this  way  with 
suoceashre  of  fixed  and  moving  blades.  There  is  con- 
siderable longitudinal  i  li  1 -  '.ncc-  from  ting  to  ring,  but  over  the 
tips  of  the  blades  the  ccarance  is  reduced  to  the  smallest  pos- 
sible amount  consistent  with  safely  agaiitst  contact  (genenlly 
from  15  to  30  thousandths  of  an  inch  in  turbines  of  moderate 
size).  Steam  enters  at  k,  exp>ands  through  all  the  rings  of  blades 
in  turn  and  escapes  to  the  condenser  at  B.  To  provide  for  the 
increase  in  its  volume  the  size  of  the  Uade  passages  cnlargca 
progressively  from  the  high  to  the  low  pnaaun  end.  In  the  a» 
ample  shown  this  is  done  partly  by  bngthantDg  tlttbHadaaaBid 
partly  by  htoeaaing  the  dicnaitHenee  of  the  drum,  iridA  hae 
the  fnither  effect  ef  hicnaafaif  the  Made  Ydodty,  ao  that  the 
expanded  steam  not  only  has  a  larger  area  of  passage  open  to 
it  but  is  also  allowed  to  move  faster,  and  consequently  each  unit 
of  the  area  is  moie  effective  in  giving  it  vent  Instc.ul  of  .ittenipt- 
ing  to  make  the  change  in  passage  area  continuous  from  ring  to 
ring,  as  the  ideal  turbine  would  rc<iuire.  it  is  done  in  a  li.niled 
number  of  steps  and  the  several  rings  in  each  step  are  kept  of 
the  same  die.  Thus  in  the  example  shown  in  the  figure  the 
first  step  consists  of  seven  pairs  trf  rings  or  Hturs.  the  next  two 
also  of  seven  each,  the  next  three  of  four  each,  the  next  of  two 
andsooD.  Thisisoonvenient  faroooatnictfvenaaenaaBdgivaaa 
auffidently  good  approdniatkin  te  the  ideal  conditionaaanigvdi 
the  lelatian  of  rtfawi  '"J"—  to  t '  ~ 
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119.  Balance  of  Lonptudinal  Perees:  Dummies. — Since 
the  pressunr  of  the  steam  falls  progressively  from  left  to  right 
there  is  a  rcsult.mt  lon^'itudinal  thrust  on  the  drum  forcing  it 
to  the  right,  which  is  bivlimrud  by  means  of  "  flummy  "  rings 
C  C  C".  These  correspond  in  diameter  with  the  several 
of  dMbbded  dram  ud  ate  connected  mtk  tbem  by 
,  wbich  secure  that  each  dummy  ihall  have  the 
J  it  to  the  left  as  tends  on  the  cocreqioDding 
put  of  the  dram  to  force  it  to  the  right.  No  atieom-ti^t  fit 
b  pnctkaUe  at  the  dnnraies,  but  leakage  of  the  fteam  past 
them  is  minimized  by  the  device  of  furnishing  the  circumference 
of  each  dummy  with  a  scries  of  rings  which  revolve  between  a 
corresponding  scries  of  fixed  rings  projecting  inwards  from  the 
case.  The  dummy  rings  do  not  touch  but  the  clearance  spaces 
are  made  as  fine  as  [Kwstble  and  the  whole  forms  a  labyrinth 
which  offers  great  resistance  to  the  escape  of  steam.  Sub- 
stantially the  same  device  is  employed  to  guard  against  leakage 
in  the  glands  DD  when  the  shaft  kavet  the  tuibine  case.  There 
isn  "  thnM  Mock"  E  nt  one  cod  of  the  shaft  whkb  maintains 
tbe  «nct  WnlmiBlMll  paoMoP  of  tfae  tevolving  part  and  allows 
the  fiao  doanaoes  between  fixed  and  moving  dummy  rings  to 
be  adjusted. 

ISOb  Lubrication. — The  main  bearings  LL  are  supplied  with 
oil  under  pressure  kept  in  circulation  by  a  rotary  pump  F  which 
the  oil  from  tbe  tank  G.  The  pump  shaft  U,  wbich  also 
caniet  a  spring  governor  to  cootrat  tbe  qieed  of  the  tttibine, 
b  dlivai  by  a  worm  on  the  main  shaft.  The  same  oil  is  cir- 
culated over  and  over  again  and  very  little  of  it  is  consumed. 
NooO  mixes  with  the  steam,  and  in  this  point  the  turbine  has  a 
marked  advantage  over  piston  and  cylinder  engines,  which  is 
esp<rci;;IIy  iniportaii!  in  marine  use.  In  small  fast-running 
turbines  each  bearing  consists  of  a  bush  on  which  three  con- 
centric sleeves  are  slipped,  fitting  loosely  over  one  another  with 
%  film  of  oil  between.  The  whole  acts  as  a  cushion  which  damps 
oat  any  vibration  due  to  want  of  balance  or  alignment.  In 
isiso  tntUnes  this  device  is  diqwnsed  with  and  a  solid  brass 
bearing  Hned  with  white  metal  is  employed. 

121.  Blades. — The  blades  :irt-  generally  of  drawn  brass,  but 
copper  is  used  for  the  first  few  rows  in  turbines  intended  for 
use  with  su|>crheated  steam.  In  the  most  usu;il  melhorl  of 
construction  they  are  put  one  by  one  into  the  grooves,  along 
with  distance  pieces  which  hold  them  at  the  proper  angle  and 
proper  distance  apart,  and  tbe  distance  pieces  are  caulked  to  fix 
tliem.  The  length  of  the  blades  tanges  Iran  a  fiaction  of  an  inch 
upwaida.  In  the  longcM  Uadca  of  the  lu|at  auuiae  steam 
toibinca  it  is  as  much  as  ss  in.  Vthm  over  aa  Incli  or  so  long 
they  arc  strengthened  by  a  ring  of  stout  wire  let  into  a  notch 
near  the  tip  and  extending  round  the  whole  circumference. 
Each  blade  is  "  laced  "  to  this  by  a  fine  copper  binding  wire, 
and  the  l.icing  is  brazed.  For  long  blades  two  and  even  three 
such  rings  of  stipporting  wire  are  introduced  at  various  dis- 
tances between  root  and  tip.  The  lips  are  fined  down  nearly 
to  a  knife-edge  so  that  in  the  event  of  contact  taking  place  at 
thetipabetween  the  "  rotor  "  or  revolving  part,  and  the  "  stator  " 
or  case,  tbqr  may  grind  without  iidng  stripped  off.  The 
poasllde  eaases  of  such  contact  are  wear  of  beailati  and  unequal 
expansion  in  heating  up.  With  a  proper  drcttlatioo  of  oil  the 
former  should  not  take  place,  and  the  1  Uaranccs  are  made  large 
enough  to  provide  for  the  Litter.  \  ariuus  plans  have  been 
devised  to  facilitate  the  placitig  :uid  iixinj;  of  the  blades.  In 
one  method  they  are  slung  on  a  wire  whiih  passc-s  through  holes 
in  the  roots  anil  in  the  distance  pieces  and  are  assemble<l  l>efure- 
hand  in  a  curved  chuck  so  as  to  form  a  sector  of  the  required 
ring,  and  are  brazed  together  along  with  the  supporting  wires 
before  the  snment  n  put  in  place;  In  another  method  the 
roots  are  fixed  in  a  brass  rod  in  wliidi  cuts  Iwve  been  madiined 
to  receive  them;in  another  the  rod  inwhldi  the  roots  are  secured 
has  holes  of  the  right  shape  formed  in  ft  to  receive  the  blades 
by  being  cast  round  a  series  of  steel  cores  of  the  same  shai>c  as 
the  blades:  the  cores  arc  then  removed  and  the  blades  fixed 
in  the  holes. 


171.  Drums. — In  small  turbines  the  drums  carrying  the 
volving  blades  arc  solid  forgings;  in  large  turbines  ihcy  are 
iho  of  forged  slecl  but  in  the  form  of  hollow  cylinders  turned 
Iruc  inside  as  well  as  out.  These  are  supiwrteii  on  the  shafts 
by  meiins  of  whtM:l-sha{>ed  steel  castings  near  the  ends,  over 
which  tliey  are  shrunk  and  to  which  they  are  fastened  by  screws 
the  beads  of  which  are  riveted  over.  The  case  is  of  cast  irao  with 
a  longitudinal  joint  which  allows  the  upper  half  to  be  lifted  off. 

123.  gsserai'ig.— 13iB  menor  ccgnlatM  tbe  tmbfae  by 
causing  the  steam  to  be  admitted  hi  a  aeries  of  blasts,  the  dura- 
tion  of  which  is  automatically  adjusted  to  suit  the  demand  for 
power.  When  working  at  full  power  the  admi.ssion  is  practically 
continuous;  at  lower  powers  the  steam  v.^lvc  :s  opened  and  closed 
at  rapirily  recurring  intervals.  Each  revolution  of  the  governor 
shaft  causes  a  cam,  attached  to  the  governor,  to  open  and  dose 
a  relay  valve  which  admits  steam  to  a  cylinder  contCoUuig 
the  position  of  the  main  steam  valve,  which  accordingly  < 
and  doses  in  unison  with  tbe  relay.  ThepoaitiMiof  (~ 
determines  how  long  the  relay  wUl  admit  steam  to  the  oen- 
trolUag  cyttader,  and  consequently  hmr  kng  tlw  maiB  ipuhe 
wilt  be  bad  open  in  each  period.  In  tmbines  drivinf  electric 
gcncralors  the  control  of  the  relay-vaK  e  is  s<  :iu-iinu<  made  to 
depend  on  variations  of  the  electric  iifessuri.'  (iru<lui:e<l  instead 
of  variations  in  the  speed,  In  either  case  the  arrangement  secures 
control  in  a  niatmer  remarkably  frtx-  from  friclional  iotcr- 
ference,  and  therefore  secures  a  high  degree  of  OOifonillty  !■ 
speed  or  in  electric  pressure,  as  the  case  may  be. 

l°o  admit  of  overloading,  that  is,  of  working  at  powers  con- 
siderably in  excess  of  the  fuU  power  lor  vdiich  the  turbine  is 
designed,  pioviaioB  is  often  made  to  aflow  steam  to  enter  at 
the  full  ■diwlllinil  pressure  beyond  the  first  set  of  rows  Of 
blades:  thb  racreaaes  the  quantity  admitted,  and,  though  the 
action  is  somewhat  less  ellit  ir-nl.  mere  [Kiwer  is  developed.  .An 
orifice  will  be  seen  in  lig.  (>o  a  little  to  the  right  of  the  main 
steam  admission  oriticc,  the  ])uqx>se  of  which  is  to  allow  steam 
to  enter  direct  to  the  sc-cond  set  of  blades,  missing  the  first 
seven  stages,  so  that  the  turbine  may  cope  with  overloads. 

124.  .4bsettce  ej  Wear. — Owing  to  its  low  steam  velocities 
the  Parsons  turbine  enjoys  complete  immunity  from  wear  of 
thebladeabythnactioDof  thestcam.  A  jet  of  steanit  especially 
when  wet,  hmiiaglng  at  very  high  vdodty  agahiBt  a  metal 
surface,  has  rowddeiable  cutting  effect,  but  this  is  absent  at 
velocities  such  as  an  found  in  these  turbines,  and  it  is  found 
that  even  after  prolonged  use  the  blades  show  noslgnsof  ^ 
and  the  efTiciency  of  the  turbine  is  unimpaired. 

125.  fll'ul/-  lV/(V(/v. — Exiwrience  has  shrnvn  that  the 
IT  i>ni>nr.ral  rcsulis  are  obt.iined  whi-n  ilif  \t'l!K"il\  of  ihe  »teain 
•hri.ci^;h  the  blades  is  about  twirc  the  vt  li".  its'  nl  tfie  blades  thrni- 
H.-1VCS,  and  the  Parsons  turbine  is  accordiiii^ly  designed  with,  a«  far 
a*  posiible^aoooataatvelnci^  ratio  of  about  this  vahifc  Aaabeady 
explained,  it  is  ccBvenfcnt  hi  pnetlce  to  divide  the  expamion  into 
a  compantivdy  amall  number  of  steps  (about  twp!\-c  steps  is  a  usual 
number),  giving  a  constant  area  of  steam  t>-'-"<-iee  to  the  first  few 
rows,  a  larger  area  to  the  next  few,  and  so  on.  An  effect  of  this  i» 
ih;it  rhe  velocity  ratio  varies  slightly  above  and  UIow  the  value 
of  two  to  one,  but  if  the  steps  arc  not  too  great  this  variation  is 
not  sufficient  materially  to  affect  the  efficiency. 

If  the  spindle  or  drum  carrying  tbe  moving  blades  were  of  the 
same  diameter  throughout,  the  blades  at  the  exhaust  end  woulrl 
have  to  be  exceedingly  long  in  order  to  give  passage  to  the  rarefied 
steam.  By  increawng  the  diameter  towards  the  exhaust  end  thi' 
peripheral  velocity  is  increased,  and  hence  the  proper  velocity  for 
the  steam  is  alwi  increastil.  The  amount  of  heat  dmp  ix-r  ring  i» 
I  (iiisi-ijuernly  Rrcater  towards  the  low-pressure  end;  in  otner  words, 
the  n'.inibrri>f  rings  for  a  given  drop  is  reduced.  Taldne  the  turbine 
as  a  whole,  the  numbcT  «  luigswill  depend  on  tfae  blado  vdocity 
at  each  step,  the  nilatiM  beiiiRsuch  that  ZiiVt*— constant  lor  a 


given  total  drop  from  admission  to  exhaust,  n  being  the  numfasref 
rings  whose  Made  vdocity  is  \  k.  It  appears  tliat  a  usual  value  af 
this  constant  is  about  I4oo,ooo>  for  the  whole  nan  from  aa 
adnii^sion  pressure  which  may  be  nearly  soo  lb  per  aq.  in.  dosni  to 

condenser  prfsstire. 

'  Speakman.  "  The  Determination  of  the  Principal  Dimensions 
of  the  Steam  Turbine  with  siieeial  reference  to  Marine  Work."  PrcK. 
In.it.  Ens^intcrs  5'  .Shiphuilders  in  .Scotland  (October  1905).  On  thi» 
subject  lee  alio  Keed,  "  The  Design  of  Marine  Steam  Turbinc%" 
Fne.  InA  CSr.  Bmg.  (February  1909). 
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The  increased  diameter  at  the  tow-premure  end  not  only  allows 

the  steam  velocity  to  l>e  increased  hut  by  cnbrginif  the  annulut 
enables  a  iuftcient  area  of  pas».it;c  to  1h-  i  .  hIlJ  without  unduly 
lengthening  the  blades.  In  the  very  lust  st.iges  of  the  expaniion, 
however,  tne  volume  beoamcB  so  great  that  it  is  not  practicable  to 
provide  auffident  am  by  lengthening  the  blades,  and  the  blade* 
tkm  am  accordingly  ik^Mi  so  as  tu  face  In  a  more  nearly  axial 
Ju^HitHi  and  are  spaced  tnote  widely  apart. 

The  area  of  the  steam  pa^Mgi-  riciK-nJs  on  the  anRlr  'jf  thf  hUiiIe. 
lithe  blades  were  imii-hnitely  thin  it  would  Ix;  ctiu.il  tu  the  area 
nt  the  annulu*  mullipliod  by  the  »ine  u(  the  anule  of  discharge,  and 
in  practice  this  is  subject  to  a  deduction  for  the  thickness  of  the  blade 
on  the  discharge  aide,  a*  weU  as 
the  tipa.  CiMimlly  th«  angle  ei 
effective  area  for  tae 
0/  the  nnnulu^. 

l  if;.  til  A  shows  a  representative  pair  of  hxed  and  moving 
blades  of  a  Paraon*  turbine,  aitd  fig.  61 B  the  correipooding 


Fig.  5i. 

\-clacity  diagram  for  the  steam,  neglecting  effects  of  friction. 

Vi  i.«  the  exit  veliwity  from  the  fixed  blades,  the  delivery 
etijiLS  of  which  arc  tangent  to  the  dinxtion  of  \\.  The  blade 
velucity  is  u  which  is  JVi.  V|  is  consequently  the  relative 
velocity  with  which  the  ateun  enters  the  movmg  blades.  Approxi- 
mately, the  back  surface  of  these  blades  is  parallel  to  Vj,  but  the 
bledcaafe  -to  thick  nesxr  the-  entrance  side  that  their  front  tan-s  have 
a  CMlriderably  different  »h-i]K-  and  there  is  therefore  -j  -r.u-  liock  at 
entnUWe,  In  passing  through  the  moving  blade;  llie  relative 
Velodtyof  the  «team  over  (lie  nlad»  changes  from  \  .  i  i  \  j  Allow- 
ing for  the  velocity  u  of  the  blades  themselves,  thi»  1  orresixjnds  to 
an  ab^ilute  velnfiiy  W.  with  which  the  steam  enters  the  next  set  of 
fixed  blades.    In  these  blades  it  is  again  accelerated  to  V|  and  so  on. 

136.  Calculation  0}  Velocity  at  each  Stage. — The  acccteration  of 
(he  steam  in  each  row  of  bUides  results  from  a  definite  heat  drop. 
Or,  if  we  look  at  the  matter  from  the  point  of  view  of  the  pressurc- 
voUinie  di.njr.ini,  the  acfclcration  results  from  the  work  done  on  the 
»te.im  li\  ii«  )f  iliiring  a  drop  i'^  |jrer%stirf.     The  amount  of 

this  work  tk-t  [xiund  is  98^  when'  v  i>  the  jr:u,d  volume  {)er  pound. 
It  is  convenient  in  practice  to  write  this  in  the  form  (fn)ipip,  for 
tlic_  pradtict  p»  diaagea  only  itowly  at  expansion  proceeds.  In 
deiigning  a  turbine  a  table  oithe  vanies  of  p»  throughout  the  range 
of  presaum  from  admiiision  to  exhaust  is  prepared,  and  from  these 
numbers  it  is  easy  to  eal  ulatc  the  work  done  at  eiich  ktage  in  the 
expansion,  the  pcessurc  p  ami  drop  in  pressure  1^  being  known, 
la  the  idnl  caM  with  no  losst^s  we  should  iu>ve 


where  Vt  is  the  vekx:ity  before  the  aooelenttioa  due  to  tlw  drop  tp 

and  V'l  is  the  velocity  after. 

But  under  actu.il  conditieci-.s  the  ^.un  of  velocity  is  less  than  this, 
owin^  to  blade  friction,  nhixk  and  other  sources  of  loss.  The  actual 
velocity  depends  on  the  efficiency  and  on  the  shape  and  angles  of 
the  bladca.  It  appears  that  under  the  oonditioaa  wliich  liokt  ia 
praetioaiaFanoBsturbinea  it  is  very  nearly  tiKh  tliat 

In  tiiia  formula,  which  serves  as  a  means  of  estimating  approxi- 
mately die  velocity  for  purposes  of  deaign,  it  is  to  be  understood 
that  m  calculating  the  product  pv  the  volume  to  be  taken  is  that 
which  is  actually  reached  during  expansion.  The  actual  volume 
is  afTected  both  by  friction  and  by  leakage  and  is  intermediate  in 
value  between  the  volume  in  adiabatic  expansion  and  the  volume 
corresponding  t<i saturation.  In  thecaseof aturbineof  7o%efiiciencv 
the  actual  wetness  of  the  steam  is,  according  to  \Ir  Parsons^ 
experience,  about  55°°  that  due  to  adiabatic  expansion  in  the 
early  stages  and  60% in  the  liilest  Mam-s.  In  preparing  the  table 
of  values  of  pv  figures  are  .itcordin^Iy  to  be  taken  internieiliate 
between  those  for  saturated  steam  .tnd  for  steam  expanded  adia- 
batically,  and  from  these  is  found  a»  ulKive  the  velocity  Tor  any  given 
drop  in  pressure,  and  also  the  volume  per  pound,  for  which  at  each 
stage  in  the  expansion  provision  has  to  be  made  in  deugning  the 
efTeetivc  areas  of  passage. 

The  IjIiiIp  sp«'eds  used  in  Parsons  turbim^s  rarely  exceed  350  ft. 
]x-r  M-<oiiil  and  are  generally  a  giHid  lie.il  le-,H.  In  marine  forms, 
where  the  niinilM.-r  of  revolutions  per  minute  is  limited  by  considera- 
tions of  1  Itu  :enev  in  the  action  of  the  screw  propeller,  the  blade 
si>eeds  generally  ranae  from  about  1 20  to  1 50  ft,  jn-r  second,  though 
speeds  as  low  as  80  ft.  [wr  second  have  been  used. 

127.  Parson!  Marine  Turbines. — Marine  turbines  are  divided 
into  distinct  hi^h  anii  low  prcs-surc  purls  thn)u>;li  which  the 
Steam  pas.scs  in  series,  each  iii  a  se|)arate  casing  and  each  driving 
a  separate  propeller  shaft.  The  most  usual  arrangement  is  to 
have  three  projKlIcr  shafts;  the  middle  is  drivep  by  the  high 
pressure  portion  of  the  turbine,  and  the  slcam  wUdl  has  done 
duty  in  this  is  tlwn  equally  divided  beiwen  tiw>  picdMly 
simflaor  low  presture  turbines,  each  on  one  of  two  wing  shafts. 
The  rotor  drum  of  each  turbine  has  a  unifom  diameter  through- 
out its  length,  but  the  casinf!  is  stepped  to  allow  the  lengths  of 

the  blades  to  iiicre.i:-c  .Ui  l)ie  l>r'^:,sure  lull;,. 

The  casing  whuh  eoiilauis  eacii  ot  the  two  low  presstue 
turbines  contains  also  a  turbine  for  running  astern,  so  that  either 
or  lK)lh  of  the  two  wing  shafts  may  be  reversed.  Steam  is 
admitted  to  the  reversing  turbine  direct  from  the  boiler,  the 
centre  shaft  being  then  idle.  Each  astern-driven  turbine 
consists  of  a  companrtbdy  abort  series  of  rings  of  blades,  set 
for  nuuilQg  in  the  revencd  dinctitoi,  developing  enough  power 
for  this  purpose  but  maldag  no  pretensions  to  high  effidencgr. 
The  astern  uvfaine,  being  oomoected  to  the  condenser,  nins 
in  «iaia  when  the  ahead  tuifame  is  in  use  and  oonsequently 
wastes  little  or  no  power. 

Fi^s.  63  and  63  are  sections  of  the  high  pressure  and  low  pressure 
portions  of  a  typical  Parsons  marine  steam  turbine,  as  designed 
tor  the  three-shah  arransetnent  in  which  the  Uiw  pressure  portion 
is  duplicated.  In  each  fiRurc  .\  is  the  fixnl  ca^inj;  and  B  is  the 
revolving  drum.  Steam  e::iers  the  hi|;h  pn-Miie  luil.-.ne  .tij;.  62) 
throi^  J  and  passes  out  through  H.  There  arc  4  "  expansions  " 
whh  9  Stages  or  double  rows  of  Uadaa  in  «W  irati  9  >■  ^ 


Flo  b2.  -PuMaaMsfiMTllfbhMtHigh  Pressure  Part. 
Upper  half:  sectional  elevation.  Lower  half:  external  view. 
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)Hi  onil,  8  in  the  tlMLWld  8  in  the  fourth,  or  54  Ata^cs  in  .ill.  The 
low  prcs»urL-  turWne  (fig.  65)  comprtM;*  28  more  iiUgc*  fttc|>pctl  as 
■howa  is  the  figure.  The  rcvcniiigtii(i)iw«iiiclii>mB4mtlielafC> 
bud  ride  in  fig.  63,  at  the  place  whoctlwntorteicdnnd  bic' 
has  26  stages  in  4  itepii.  These  turbines  have  a  total 
horse  power  of  I3,SOO,  and  ran  at  450  revolutions  oer  miaatc 

128.  Longitudinal  Fertts  in  Marine  Turbinrs. — In  a  marine  steam 
turbine  the  »ize  of  the  dummy  is  reduced  so  that  instead  ol  balancing 
the  whole  steam  thrust  it  leaves  a  resultant  force  which  ncarly 
balancca  the  propeller  thrust.  Consequently  only  a  small  thrust 
block  has  to  be  provided  to  take  any  difference  there  may  be  between 
these  forces.  This  thrust  block  is  shown  on  the  extreme  riskt  in 
each  fisure,  beyond  the  gland  and  bearing.  The  dummy  (at  D 
in  the  hRures)  is  made  up  of  «omc  22  rin^s  of  brass  fixed  in  the  case 
in  t'liM-  proximity  to  tnc  faces  of  projecting  rings  on  the  rotor 
(fig.  64)  with  a  longitudinal  riearanrc  of  0-015  Th'»  iom  of 
dummy  is  suitable  (or  the  end  near  the  thrust  block,  where  exact 
longitudinal  adjustment  is  possible,  but  the  astern  turbine  in  fig.  63 


Fig,  64. 
flilTcrcnt  form  bccau«;  sornr 


Kic.  f>5. 
iliidinul 


requires  a  oillcrcnt  lorm  ix^au«;  sortie  li>ti^;mioinul  iJuiy  is  neccs- 
urily  brought  about  there  by  differences  in  expansion  oi  the  rotor 
and  sutor.  Aooofdingly.  the  astern  dummy  ia  of  the  "  ndial  " 
form  shown  in  fig.  6^  where  the  fina  clearance  is  rauad  the  cineum- 
ferencc  of  the  brass  rings  set  in  the  rotor  and  stator  alternately.  The 
whole  dummy  includes  about  sixteen  of  these  rings. 

139.  Shaft  Arrantament  «/ if«^ 7WiMM».--Fif.  66  ilioira  the 
U!iuul  three-sihaft  ari  "  *  '   *"*  *^ 

parallel  00  the 
sh^ifta,  wmd  ent 
pressun  turbine, 
which  they  are  jointly 
in  aeries,  on  the  middle 
shaft.  In  vcr>'  large 
vessels  four  shafts  arc 
used,  and  the  turbines 
form  two  independent 
sets  one  on  each  side  of 
the  shipb  The  outer 
shaft  on  each  side  carries 
a  high  pre^i-urt-  turbine, 
and  t!ie  inner  sh,ilt  cur- 
ries the  corresponding 
low  pressure  turbine  and 
also  a  turbine  for  revcra- 

inf.  TUt  anaaaenent  is  followed  in  the  "  Lu»itania "  and 
"  Maweteaia  "  wiere  the  low  pressuK  turiiiaes  ha\'c  drums  188  in. 
in  diameter,  are  about  17)  ft.  in  diameter  over  all  and  50ft.  long,  and 
weigh  300  ton!<.  I.<ii  h  turbine  has  8  steps  with  about  16  stages 
in  each  step  in  the  high  pressure  turbiivc  and  H  in  the  low.  They 
run  at  180  re>-olutioru  per  minute. 

130.  Cnusing  Turbinet  in  WarSkipt. — In  turbines  for  the  pro- 
pnlHan  of  war-ships  it  is  necesMfy  to  lecnie  a  fairly  hish  eoonoaw 
at  tpeeda  greatly  short  of  those  for  which  the  turbines  an  designed 
when  working  at  full  power,  for  the  normal  cruising  tpecd  of  such 
vciicli  is  usually  from  half  to  two-ihirds  of  the  »pecd  at  fuU  power. 
To  Goanterfaalancc  the  reduced  blade  velocity,  when  running  under 
^eae  ooaditioiUi  the  number  of  rows  of  blades  ha.s  in  some  caaaa 


FukMu 
followed  in  the  "  Lu»itania  ' 
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Fig.  67. 

been  augmented  by  aiMfay  wiiat  aie  called  cruiring  turbitws,  which 
are  connected  in  series  with  the  main  turbines  when  the  ship  i»  to 
run  at  cndrios  speed.  In  the  three-diaft  arrangcmi-nt  the  cruising 

turbines  are  fitted  on  the  wing  propeller  shafts,  which  carr>'  also 
the  low  pre>isiire  and  astern  turbines.  They  form  ;i  ln^;h  ami  irHi  r- 
mediate  pressure  pair  through  which  the  steam  may  pass  in  series 
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bcfoR  going;  on  to  the  main  turbine*.  Tbb  arraagement  is  shown 
in  fig.  67.  where  C.ll.P.  and  C.I. P.  are  tbc  two  cniiainK  turbines. 
In  crui>ini(  at  low  spt.iil»  the  whule  group  ct  turbine*  w  usitJ  in 

si'ries;  whi  n  the  -.jutd  in  inrna.scd  a  larger  amount  of  power  is  um 
li\  adtuiuiiii;  "tiMni  ilin-i  t  tM  the  liccond  criii^r  turt>iiii';  and  finally 
at  the  highest  speed  both  cruia^r  turbines  are  cut  out.  The  arrange- 
ment  shown  in  fig.  67  has  been  used  in  some  torpedo-boat  destroyers 
and  small  cmisera,  In  aome  large  cruiscia  and  battleships  a  four- 
shaft  systetn  is  employed  and  a  longitudinal  buUihcad  divides  the 
whole  group  into  two  Nidepcndent  set».  On  cadl  of  the  outer  shafts 
there  is  a  high-pressure  uhead  and  also  n  scpinte  high-prrKure 
a.stern  turbine.    On  each   il  tiu'  lum  r  there  is  a  coniliim-d 

low-nre!«ure  ahead  and  astern  turbine  and  alao  a  cruising  turbine. 
All  four  »h.i(ts  can  be  rev-ened. 

131.  Application  of  Parsons  Turbine. — The  Parsons  was  the 
earliest  steam  turbine  to  be  made  commercially  successful,  and 
it  has  iouaA  a  wider  nage  of  application  than  any  other.  Its 
ciUef  enployneat  !■  ai  an  dectiic  (eoccator  and  aa  a  marine 
CHi^nei  iMtt  it  kaa  been  pat  to  a  oonsideraUe  niunber  of  other 
mge.  One  of  these  is  to  drive  fans  and  blowers  for  exhausting 
air,  or  for  delivering  it  under  pressure.  The  turbine-driven 
fans  and  blowerb  dcsisned  by  Mr  Parsons  are  theniselves  com- 
pound turbines  driven  reversed  in  surh  a  maimer  as  to  pro- 
duce a  cumulative  ililTcreucc  in  the  pressure  of  the  air  that  is 
to  be  impelled. 

An  interesting  field  for  the  application  of  steam  turbines 
is  to  economize  the  use  of  steam  in  non-condensing  engines  of  the 
older  tyotf  bar  tuning  tlieir  exhaust  to  the  aiipfri^  of  a  turbine 
piovided  vmi  en  aflkient  ooodeaaBr.  It  is  a  duiicteristic 
ot  tl*  tWfalDe  that  it  ii  abfe  t»  aulM  elective  use  of  low  pRSBore 
ftonil.  No  condensing  piston  and  cyGnder  can  compete  with  it 
in  this  rcspcrt;  for  the  turbine  continues  lo  extract  htat  energy 
tisefully  when  the  pressure  has  fallen  so  low  that  fnctiunal  Kisses 
and  the  inconveniences  attaching  to  excessive  vulume  make  it 
impracticable  to  continue  expaiuion  to  any  good  purpose  under 
a  piston. 

132.  Parsons  Vacuum  Augmenicr, — For  the  same  reason  it 
is  espedidly  important  fa  tlie  tttrbine  to  secure  a  good  vacuum: 
may  iocreaae  in  condenser  prcssuie  durinc  a  twbine  test  at 
oaoe  ahows  its  influence  in  maldng  a  mariced  icdoctloti  of  steam 
eooBonqr.  In  the  region  of  uaual  eondsnaer  ptsssoni  a  Ter- 
ence of  I  in.  changes  the  Steam  consumptton  hy  about  5%. 

With  t}i;s  in  mind  Mr  Parsons  h.is  invented  a  device  railed  a 
vacuum  au^mcQter,  shown  in  fig.  68.    The  condensed  water 


FlO.  68.— Fknons  Vacuum  Aivmcnter. 


pa=.sr5  til  the  air-pump  through  a  pi[ie  bent  to  form  a  water- 
seal.  The  air  from  the  condenser  is  extracted  by  mean.s  of  a 
small  steam  jet  pump  which  delivers  it  into  an  "  auxmcnier 
condenser  "  in  which  the  steam  of  this  jet  is  condensed.  The 
vacuum  in  the  augmentCT  condcn.scr  is  directly  produced  by 
the  action  oi  tJie  air-pump.  The  effect  of  tliis  device  is  to 
HiaintaiH  in  the  main  eoadaaser  a  U^wr  vacuum  than  that 
in  the  augmcnter  condenser,  and  consequently  a  higher  VRCUam 
than  the  air-pump  by  itself  Is  competent  to  produce.  This  is 
done  -.viih  a  small  ex[)cndil \in'  of  -itf  in-  in  ihe  jet.  bi:t  the  elTect 
of  the  auKmrntwi  vacuum  on  the  etr.rienry  o(  the  turbine  is  so 
beneficial  that  a  ronsidcrablc  net  KT\in  re^ulls 

ijj.  Raleau  and  ZoUy   Turbines. — I'rofessor  Rateau  has 
a  iocm  of  steam  ttubine  wiiidi  oomliiiMB  Moe  of  tlie 


features  ol  the  Parsons  turbine  with  those  of  the  De  Laval.  He 
divides  the  whole  drop  into  some  twelve  or  twenty-four  stages 
and  at  each  .stage  employs  an  impulse  wheel  substantially  ol 
the  iJc  Laval  typ<",  the  steam  passing  from  one  stage  to  the 
next  through  a  diaphragm  with  nozzles.  This  form  can  scarcely 
be  called  an  indqiendent  type.  It  liaa  lieeii  applied  as  an 
eshauat  steam  turbine  in  conjunction  with  a  ngsoentive  tliermal 
accumuktor  which  enables  steam  to  be  ddhrsnd  sleadiiy  to 
the  turbine  althon^auppliedfmm  an  intccmtoentsouieek  Tkt 
ZaUy  turbine,  wfaidi  ua  fomid  oontfdeable  appBcatfon  on  a 
large  scale,  acu  in  a  precisely  similar  manner  to  that  of  Katcatt: 
it  differs  only  in  mechanical  details. 

I  ?4-  Combined  R.-<  iprocalinf;  and  Turbine  Engines. — The 
combination  of  a  rcriproi ating  engine  with  a  turbine  is  sug- 
gested by  Pardons  for  Kic  propuliioa  of  car^;o  or  other  low-si>ecd 
Steamers  where  the  speed  of  the  screw  shafts  cannot  be  made 
high  enough  to  admit  of  a  sufficient  blade  vclodty  for  die 
efficient  treatment  in  the  turinne  of  high-pressure  steam. 
With  a  small  speed  of  revolution  blade  velocity  can  be  got 
only  by  iaoeasinK  the  ^p*—* «-  of  the  ^ndif,  and  a  point 
is  soon  teerbed  wlien  this  not  only  invohpes  an  mduly  large 
size  and  weight  of  turbine,  but  also  makes  the  blades  become 
so  short  (by  augmenting  the  circumference  of  the  annulus) 
that  the  leakage  loss  over  the  tips  becomes  excessive.  This 
consideration  conlines  the  practical  application  of  turbines  to 
vessels  whose  S|>eei!  is  over  say  15  knots.  Hut  by  restricting  the 
turbine  lo  the  lower  purl  of  the  pre?>sure  range  and  using  a  piston 
and  cylinder  engine  for  the  upper  part  a  higher  economy  is 
possible  than  could  be  reached  by  the  use  of  either  form  of 
engine  alone,  the  turbine  being  specially  well  adapted  to  mahe 
the  most  of  the  final  stafcs  of  eipansion,  whereas  theordinaiy 
reciprocating  engine  in  such  vassds  nalces  little  or  m  use  of 
pressure  l)elow  about  7  It)  per  sq.  in. 

135,  Comumption  0/  SUam  in  the  Panons  Turbine. — In  large 
sizes  the  Parwin.s  turbine  requires  lens  steam  per  horse-power-hour 
than  any  form  of  reciprocating  engine  using  steam  under  similar 
conditions.  Trials  made  in  April  1900,  by  tl^  present  writer,  of 
a  2000  h.p.  turbine  coupled  to  an  electric  generator  showed  a  con- 
sumption of  iKi  Hi  (XT  kituwatt  hour,  with  steam  at  IJS  lb  per  sq.  in. 
superheated  84°  K,  Since  1  kilowatt  is  I  54  hp,  thin  consuniptiun 
is  cf|ual  to  13  f)  11)  fH  T  il<s  tric.il  h(>rs» -fMiwcr-hour.  The  ticst  piston 
engines  when  dnvic.;  Jyn.inios  con\ert  about  84  "„  of  their  indicated 
power  into  ek-ctru;  power.  lUiut'  the  above  result  Ls  as  good,  in 
the  fetation  of  decmc  power  tn  steam  consumption,  as  would  be 
nt  from  a  piitoa  engine  using  only  11-4  lb  of  steam  per  indicated 
horse-power-hour.  An  important  characteristic  of  the  steam  turbine 
b  that  it  retains  a  high  eAiciency  under  comparatively  light  loads. 
The  figures  below  illustrate  this  by  gi\-ing  the  results  of  a  series  of 
trials  of  the  same  macldae  under  various  loads. 


Load  in  kilowatts 
Steam  used  per  kilo 
watt-hour  m  po  ' 


1450 

1350 

luoo 

500 

250 

i6-t 

T«-1 

tC)-2 

20-3 

M-6 

Still  better  result*  lia\x-  been  obiaiiked  in  more  nxcnt  examples, 
in  turtiinca  of  greater  power.  A  PWaons  tuibinet  latod  es  of  3100 
but  working  up  to  over  5000  kilowatts  tested  in  1907  at  tlie  Caniule 
power  station  of  the  N>wrnstle-on>Tyne  Electric  Supply  Compaay, 
showed  a  consumption  of  only  13*19  lb  of  steam  per  kilo  watt -nour, 
with  steam  of  2i>o  Ih  pressure  by  gauRe  and  67*  C  superheat  (tem- 
perature J^H'?"  ^-)'  <''c  vacui]:n  Itein^;  ^0  04  ill-  ili.oinm  tiT  30  its.). 
It  is  interesting  to  compare  thi.^  ncrformancc  with  the  ideal  amount 
of  work  obtainable  per  pound  of^  steam,  or  in  other  words  with  the 
ideal  "  heat  drop."  At  (he  temperature  and  pressure  oi  supply 
the  total  beat  li  ts  709.  After  expansion  to  the  pressure  correspond- 
ing to  the  stated  vacuum  (0-96  in.)  the  total  heat  of  the  wet  mixture 
would  be  486,  the  rlr\ness  being  then  0-792.  if  the  expansion  took 
place  under  idrai  adiab.nit-  conditions.  Hence  the  hear  drop  h  — It  is 
11},  imitK,  and  this  reprrsonts  the  work  irlcally  obtainable  under 
the  ,iciual  conditions  .is  ti>  temperature  and  pressure  of  suppiv  and 
exhaust.    Since  I  kilowatt-hour  is  thermal  unit>  lib— <legree 

C»)a  each  pound  of  steam  was  generating  an  amount  of  elec  trical 

encrg>-  equivalent  to  j-pp-      '43'7  thermal  units,  and  the  ekxtnc 

output  consequently  corre*ix>nds  to  64!  of  the  ideal  work.  _  If 
we  allow  for  the  loss  in  the  electric  generator  by  taking  the  electrical 

output  as  1)2 *'„  of  the  mechanical  power,  this  implies  that  70%  of 

the  ideal  «<irk  In  the  ste.im  was  m«chanii  all\  luilued. 

136.  Torsion  Meters  Jor  tower. — No  measurement  correspond- 
hiC  to  the  "Indicating  "of  a  piston  cuigine  ia  possible  with  a 


Digitized  by  Google 


850 


STEAMSHIP  LINES 


■teun  turtuDe.  In  the  trsts  that  have  Iwea  quoted  the  uteful 
omtpat  «u  dctennuicd  by  electrical  meajtt.  Direct  measiiK- 
naits  ei  the  useful  mecfaanical  power  (the  "  brake  **  power) 
aity,  boiwver,  be  obtahted  by  applying  a  toniaii  dywunoBieter 
to  the  ihait.  Devloes  are  aoooidincly  uacd  in  marine  turfainea 
ior  detennbing  the  hone-power  bom  observations  of  the 
dastic  twist  in  a  portion  of  the  propeller  shaft  as  it  revolves. 
In  Denny  &  Johnson'?  torsion  meter  two  l:'j;ht  ^;ir.  metal  wheels 
are  fixed  on  the  shaft  as  far  apart  as  is  iir.i:  ticaiile,  pcncrally 
15  or  20  ft.,  and  their  relative  angiil.-.r  c|is[iiafernrnt  is  found 
by  comparing  the  inductive  clTects  profiured  on  fixed  coils  by 
magnets  which  are  carried  on  the  wheels.  In  Hopkiruson  & 
Thring's  toreion  mcicr  a  short  length  of  shaft — a  fcxH  or  so — 
mUkWi  A  small  mirror  is  carried  by  a  collar  fixed  to  the  shaft, 
•ad  a  second  collar  fixed  a  little  way  along  is  geared  to  the 
adnor  in  such  a  way  as  to  deflect  the  mirror  to  an  extent  pro- 
portfaaal  to  the  twist:  the  deflenon  is  lead  by  means  of  a  lamp 
and  scale  find  akngilde.  As  tlie  shaft  revolves  the  light  re- 
flected from  the  mirror  is  momentarily  seen  at  each  revolution 
and  its  position  along  the  scale  is  easfly  read.  (J.  A.  E.) 

STEAMSHIP  LINES.  The  shipping  company  is  the  outcome 
of  the  development  of  the  steamship.  In  former  da>s,  when 
the  packet  ship  was  the  mode  of  conveyance,  there  were  com- 
binations, such  as  the  well-known  Dramatic  and  Black  Ball 
lines,  but  the  ships  which  were  run  in  them  were  not  necessarily 
owned  by  those  who  organized  the  services.  The  advent  of  the 
i^— iwialiap  changed  ail  that.  It  was  hi  the  year  1815  that  the 
Sat  stfamihip  befaa  to  ply  between  the  British  pons  of 
Liverpool  uA  Gbifow.  In  iSs6  the  "  United  Kfaiidon,"  * 
*'  leviathan  stwiwirii^.'*  as  she  was  considered  at  the  tjwi*  of 
her  oonstructW,  was  hoih  for  the  London  and  Edinburgh  trade, 
steamship  facilities  in  the  coasting  trade  being  naturally  of 
much  greater  relative  importance  in  the  days  before  railways. 
In  the  year  the  City  of  Dublin  Ste.im  Packet  Company  v.,is 
inaugurated,  though  it  was  not  incorporated  till  tun  years  later. 
The  year  1K24  saw  the  incorporation  of  the  (ieneral  .Steam 
Navigation  Company,  which  was  intended  not  only  to  provide 
services  in  British  w.itcrs,  but  also  ;o  deveKi])  trade  with  the 
oontineaU  The  St  George  Steam  Navigation  Company  and 
the  British  ft  Msh  Steam  Packet  Compnay  non  followed. 
The  former  of  these  was  crushed  in  the  keen  competition  which 
ensued,  but  it  did  a  great  work  in  the  developneat  of  ocean 
tiaveUinf.  Isolated  voyafes  by  vessels  fitted  with  steam  engines 
haid  been  made  by  the  **  Savannah  "  from  the  United  States 
in  1819,  and  by  the  first "  Royal  William  "  from  Canada  in  1833, 
and  the  desirability  of  seriously  attacking  the  problem  of  ocean 
navigation  was  apparent  to  the  minili.  of  :l;i|>j>ing  men  in  the 
three  great  British  ports  of  London,  Liverpixil  and  Bristol. 
Three  companies  were  almost  simultaneously  organized:  ilic 
British  &  American  Steam  Navigation  Company,  which  made 
the  Thames  its  headquarters;  the  Atlantic  Steamship  Company 
of  Livcrjwol;  and  the  Great  Western  Steamship  Company  of 
Bda^.  Each  company  set  to  work  to  build  a  wo<xlen  paddle 
Steamer  in  its  own  port.  The  first  to  be  laimched  was  the 
"  Great  Western,"  which  took  the  water  in  the  Avon  on  the  19th 
of  July  1837.  On  the  14th  of  October  foQowing  the  "Liveipool" 
was  laum£ed  by  Hcasn  Humble,  MiUxest  ft  Co.,  in  the  port 
from  which  she  was  named,  and  in  May  1838  the  Thaacs>- 
built  "  British  Queen  "  was  successfully  floated.  The  "  Great 
Western  "  was  the  first  to  be  made  ready  for  sea. 

But  the  rival  ports  were  <letermined  no!  to  Ik  (letcrriMi  by 
delays  in  getting  delivery  of  their  specially  built  shijis.  The 
London  company  chartered  the  "  Sirius,"  a  7c«-ton  steamship, 
from  the  St  (leorgc  Steam  Packet  Company,  and  despatched 
her  from  Ix>n(lan  on  the  28th  of  March  1838.  She  was  thus  the 
first  to  put  to  sea.  She  eventually  left  COKOK  the  4lh  of  April, 
and  reached  New  York  on  the  12nd,  after  a  passage  of  17  days. 
The  "  Great  Westctn  "  did  not  leave  Bristol  till  the  8th  of  April, 
but  under  the  command  of  jamaiHorine,  KJif.  (1798-188$)  *he 
reached  New  Yorii  on^  n  feir  bowrs  after  tbo  "  Sirius."  The 
Liverpool  petqde,  fired  by  the  action  of  the  other  two  ports, 
chartered  the  "  Royal  William  "  from  the  City  of  DubUn  Steam 


Packet  Company,  and  despatched  her  on  the  first  steam  wytigt 
from  the  Mersey  to  Sandy  Hook  on  the  5th  of  July  in  the  sane 
year.  The  "  Liverpool  "  made  her  maiden  voyage  in  the  fdlow- 
ingOctober.  But  the  "  British  Queen  "did not  nabs  her  initial 
attempt  tQI  the  ist  of  July  1839.  Tkouble  overtook  all  thme  of 
these  early  Atlantic  lines,  and  they  soon  ceased  to  eiist. 

Perhaps  the  most  serious  factor  against  them  was  the  success 
of  Mr  Samuel  Cunard  in  obtaining  the  governtneiu  tuniract 
for  the  conveyance  of  the  mails  from  Liverpool  to  Hahfax  and 
Boston,  with  a  very  large  subsidy.  The  Cunard  Line  was 
enabled,  and  indeed,  by  the  terms  of  its  contract,  obliged,  to 
run  a  regular  service  with  a  fleet  of  four  steamships  identical 
in  size,  power  and  accommotlation.  It  thus  offeree  conveyance 
at  wcll-asccriaincd  times  and  by  vessels  of  known  speed.  The 
other  companies,  with  their  small  fleets  of  isofatted  ships  and 
their  irregular  departurts,  could  not  continue  the  competitioa. 
The  Athntk  StcMuship  Compooy  of  Liverpool  found  that  tbo 
port  flould  not  then  mabtaln  two  steasMhip  lines,  and  the 
steamship  "  Liverpool,"  with  another  somewhat  similar  vessel 
which  they  had  built,  fell  into  the  hands  of  the  P.  &  ().  Company. 
Tlie  Great  Western  Steamship  Company  proceeded  to  build  the 
"  tlreat  Britain."  an  iron  screw  steamship,  which  in  every  way 
was  before  her  time,  and  were  swamped  by  tinancial  dillicuUies, 
their  "  Great  Western  "  being  sold  to  the  West  India  Royal  .Mail 
Company,  to  whom  she  !x-camc  a  very  useful  servant.  The 
"  Great  Britain  "  (which  w.as  stranded  in  Dundrum  Bay  in 
September  1.S46,  owing  to  her  captain,  Iloskcn,  being  misled 
by  a  faulty  chart  and  mistaking  the  lights)  evcnttially  drifted 
into  the  Atisttalian  trade.  The  l«ndon  company  put  a  second 
ship,  the  "  FnsUent,"  on  their  station.  She  was  lost  with  all 
hands,  no  authentic  infonnation  as  to  her  «id  ever  being 
obtained.  Her  mysterious  fiite  settled  the  fortunes  of  her 
owners,  and  the  "  British  Queen  "  was  transferred  to  the  Belgian 
llai;.  Steam  navigation  across  the  .Atlantic  was  t-.ow  an  accom- 
IiU;.lie<l  fact.  But  all  the  three  pioneers  had  been  borne  down  by 
the  d;tTuuliies  which  attend  the  carrying  out  of  new  dqmituret, 
even  «  hen  the  general  principles  are  sound. 

Constant  improvement  has  been  the  watchword  of  the  ship- 
owner and  the  ship-builder,  and  every  decade  has  seen  the  ships 
of  its  predecessor  become  obsolete.  The  mixed  paddle  and 
screw  leviathan,  the  "  Great  Eastern,"  built  in  the  Ute  'fifties* 
was  so  obviously  before  her  time  by  some  fifty  years,  and  was 
so  under-powtred  for  her  size,  that  she  may  be  left  out  of  our 
reckoning.  Thus,  to  speak  roughly,  the  'fifties  saw  the  iron 
screw  replacing  the  wooden  paddle  steamer;  the  later  'snties 
brought  the  compound  engine,  which  effected  so  great  an  economy 
in  fuel  that  the  steamship,  previously  the  conveyance  of  mails 
and  passengers.  I>egan  to  compete  with  the  sailing  vessel  in 
the  carriaRi  of  cargo  for  long  voyages;  the  'seventies  brought 
Iwtter  accommodation  for  the  passenger,  with  the  midship 
saloon,  improved  stale-rooms,  and  covered  access  to  smoke- 
rooms  and  ladies'  cabins;  the  early  'eighties  saw  steel  rcr>ladng 
iron  as  the  material  for  ship-building,  and  before  the  close  of 
that  decade  the  introduction  of  the  twin-4crew  rendered  break- 
downs at  sea  more  remote  than  thqr  had  previously  been,  at 
the  sane  time  giving  increased  safety  in  another  direction,  bom 
the  Csct  that  the  duplication  of  machineiy  facilitated  further 
subdivision  of  hulls.  Now  the  masts  of  the  huge  liners  in  vogue 
were  no  longer  useful  for  their  primary  purposes,  and  degenerated 
first  into  derrick  props  .ind  tinally  into  mere  signal  poles,  while 
the  introduction  oi  iKiat  decks  gave  more  shelter  to  the  pro- 
menades of  the  pa.s;>engers  and  removed  the  navigators  from 
the  distractions  of  the  social  side.  The  provision  of  train-to- 
boat  facilities  at  Liverpool  and  Southampton  in  the  'nineties 
did  away  with  the  inconveniences  of  the  lender  and  the  cab. 
The  introduction  of  the  turbine  engine  at  the  beginning  of 
the  20th  century  gave  further  subdivision  of  machinery  and 
increase  of  economy,  whereby  greater  speed  became  posaifaJe  and 
comfort  was  iacreasad  by  the  reductioa  of  vibration.  At  the 
same  time  the  introduction  of  submaiine  beU  signalling  tends 
to  diminish  the  risk  of  stranding  and  collision,  whilst  wireless 
telegraphy  not  only  destroys  the  isolation  of  the  sea  but  tends 
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to  safety,  as  was  seen  by  the  way  in  which  assistance  was  called 
out  0(  the  fog  when  the  White  Star  liner  "  Republic  "  was 
dnUng  w  dw  MMik  of  a  ooUiaiMi  oli  Fin  laland  (190Q}, 
In  the  fottoviai  page*  aome  of  the  ih^  wbidi  &st 


us  are  meatioaed,  a  Md  UHoiy  of  the  prin- 
dpfll  Hnes  b  attempted,  and  reference  i*  made  to  aome  of  the 

milestones  on  the  road  of  improvcmcn;, 

Allan  Line. — The  story  of  the  Allan  Line  is  that  of  the  enterprise 
of  one  family.  Captain  Alexander  Allan,  at  the  time  of  the  I'enin- 
Mllar  War,  conveyed  stores  and  cattle  to  Li»lx)n  for  WcUinKton's 
army.  After  1H15  he  liegan  to  run  hU  vessel  between  the  Clyde 
and  Canada,  and  as  years  went  on  be  employed  several  veaaets  in 
the  service.  Till  1837  the  ships  ran  frnm  (".r<Tnock  to  Montreal, 
but  in  that  year,  after  the  Clyde  was  dccix-ncd,  the  ships  went  to 
Glasgow,  a-i  thry  have  r ontin!:''f1  tfi  dn  rvf-r  ^iIKe.  Captain  Allan 
and  ni*  fi%i'  i  ns  \  1  ■tr-ii  th'.ir  uncr^ics  to  the  developnu-nt 
of  the  Canadian  trade,  and  for  alxjut  forty  yuars  the  Hne  ran  sailing 
ships  only,  which  were  greatly  in  request  for  the  cinierant  trafllir. 
In  1852  the  Canadian  government  rcoitested  tenden  for  a  weekly 
mail  service  between  Great  Britain  and  Canada.  That  of  Sir  Hugh 
AQan  of  Montreal,  one  of  Captain  Allan's  sons,  was  accepted,  and 
the  Canadi.m  mail  line  of  steamships  came  into  exigence.  It  may  be 
noted  that  ihi  Allan  l.itif  inaugurated  steamers  of  the  "  sparKieek  " 
type,  t-e.  with  a  ilcar  promenade  flock  above  the  main  deck.  This 


measore  of  afety  ana  taken  aa  a  kaaon  from  the  disastrous 
Mundering  of  the  AnatnlfaR  aleamthlp  "  Lnadnn  "  in  the  Bay  of 
Kacay  in  the  year  1W6.  Tlie  company  may  claim,  too,  that  their 
atcamdiip  "  Buenos  Ayrean,"  built  for  them  in  the  year  1879  by 
Messrs  Denny  of  Dumbarton,  was  the  first  Atbntic  steamship  to 
b<'  niiistructcd  of  steel.  .\s  time  went  on  the  compsmy's  »tT\'Lij, 
were  ^extended  to  various  ports  on  the  eastern  shores  of  .North 
America  aad  in  tlas  river  Plate;  and  London,  as  well  a.i  the  two 
•treogholds  of  Ghugow  and  Liverpool,  was  taken  as  a  port  of 
departure.  In  the  course  of  hs  career  it  has  absorbed  the  fleet  of 
the  old  Slate  Line  of  Glasgow  and  a  great  part  of  the  fleet  of  the 
Royal  Exchange  Shipping  (  ompany  and  of  tne  Hill  Line.  Included 
in  the  latter  fleet  wrre  the  first  t^-in-scrcw  steamers  ronstrurH'<l  for 
a  British  North  .Atlantic  line.  The  "  Virginian  "  and  the  "  Victorian," 
built  for  the  Allan  Line  U  1905,  were  the  first  transatlantic  linert 
propdled  by  turbines.  The  principal  ports  serv-ed  by  the  Allan  Line 
are  (in  the  United  Kingtiom)  Gla.'^pow,  Londonderry,  Eielfast, 
Liverpool  and  London ;  from  these  their  vc«.iicU  ply  to  many  places 
in  North  and  S»niih  America,  inrludinr  Ourhci  .  Montreal,  St  Johns 
(.Newfoundland;.  H.ilit.ix,  St  John  New  Urunswick),  Portland, 
Boston,  New  York,  Philadelphia,  Baltimore.  Montevideo.  Butnos 
Aires  and  Rosario. 

Amfrican  Line. — Though  the  American  Line,  as  now  constituted, 
i;^  of  r.>m^>aratively  modem  origin,  it  is  the  succesaar  of  aeveni 
iiuK  h  older  organizations.  Of  these  the  oiliest  is  the  Inman  Line, 
last  ac  quired  by  it.  On  the  t6th  of  April  1850  an  inm  SCrew  steam- 
.ship  of  1609  tonB  gross  register  Idt  Glawow  on  her  maiden  trip  to 
New  York.  This  was  thi-  1«vinninL'  of  the  Inman  Line.  .After 
a  few  TOvages  this  ^hip  wa«  •^.  ■Iri  to  \lcssrs  Richardson.  Spence  & 
Co.  of  Liverpool,  in  which  Hilliam  Inman  (18*5-1881)  was  a 
partner,  and  the  sailings  of  the  steamships  were  theocmrth  for 
some  years  between  Liverpool  and  Philadelphia.  Bat  tt  18S7 
New  York  took  the  place  of  Philadelphia  as  a  regular  terminus.  In 
1859  the  regular  i  .ill  at  Queenstown  was  commenced  by  this  line, 
which  may  If  s,iitl  to  have  been  responsibte  for  two  other  innova- 
tions in  trans.itlantir  traffic.  Before  1850  practically  all  the  steam- 
ships crosiiing  the  ocean,  with  the  famous  exception  ol  the  "  Great 
Bittain,"  were  paddle-boat*.  After  the  aivnt  of  the  Inman  liners 
the  acreir  began  to  be  everywhere  aubaUtuted  fiir  the  paddle.  In 
the  second  pace,  the  Inman  Btcamcrs  were  the  firat  iriilch  regnlariy 
undertook  the  conveyance  of  third-class  passengera,  to  die  extinc- 
tion of  the  old  clippier  \'essels  which  had  hitherto  cijrried  on  the 
traffic.  In  1867  the  Inman  liner  "  (  ityof  Paris  "  (the  first  li«  ariri^;  thu 
name)  held  the  westward  record  with  8  days  4  hours,  and  in  1869  the 
"  City  of  Brmaela  "  came  honte  in  7  days  2a  houia  j  mmitea.  Till 
iBTStheaereoMds  held  good.  The '*  City  of  Bnisaeb  "  also  had  the 
itjninrltew  of  being  the  nnt  Atlantic  mail  steamer  to  he  fitted  with 
steam  atcering-gcar.  About  187s  Mr  William  Inman  turned  the 
ennrem  into  a  limited  company,  and  in  1HK6  the  business  was 
.itnalgamated  with  the  International  ("oini  .  .itid  the  ven*eU, 
tbough  still  flying  the  red  ensign,  became  the  pro[x:rty  of  a  group 
of  Uaited  States  capitalists,  who  also  acquired  the  old  American 
Line  which  had  been  started  in  1H73  with  four  I'hila<k-iphia-built 
steamers.  This  company  had  been  conducted  under  the  auspices 
of  the  Pennsylvania  Railroad.  It  plied  between  Liverpool  and 
Phi'.idrlphia.  A  third  constituent  in  the  Inman  and  International 
Si  :  iiTi  .hi|>  ("ofnpany  was  the  Red  Star  Line,  as  the  Sori/'t*^  Anonyme 
BclKe-.\merirainc  w-is  familiarly  calkil.  Its  scrv-tce  was  from 
Antwerp  to  New  York.  The  whole  was  pLired  undi  r  the  nianAtf- 
mcnt  of  Messrs  Richardson,  Spcnce  &  Co.,  who  thus  after  thirty- 
two  years  reassumed  the  direction  of  the  oU  companr.  la  1M7 
the  two  ships  "  City  of  New  York  "  and  "  Qty  of  Firfi  *'  van  bufh 
on  the  Qyde  for  the  compny.  At  the  tfaae  of  their 
they  were  the  laigest  veasus 


"  (.nat  Kri-.»(rM."  The  "  City  of  Paris  "  was  the  first  vessel  (1889) 
to  1  ri>-.-.  tlir  .Atlantic  1:1  less  than  (i.iys.  The  ye.ir  IfS'jJ  was  an 
im|xH-tant  one  ii>  the  history  uf  the  company,  arid  iodctxl  of  the 
Unted  litatea  The  two  vessels  above  RMMMwdwereadaittMlta 
Aaariean  ra^atry  by  Congrcw,  a  stipuhtioB  bciBK  made  that  tw» 
new  ships  of  at  least  equal  tonnage  and  speed  to  the  pair  should  be 
ordered  l>y  the  company  from  American  firms,  and  that  they  should 
be  capable  ol  being  employed  by  the  L'nited  States  government  an 
aii«ili;ir\  cruiwrs  in  case  o(  war.  The  Amcriean  (lag  w.is  Imistcd 
over  the  "  New  York  "  in  1*93  by  President  Harrison,  and  in  the 
same  vear  the  BritJril  headqttaiiten  of  the  company  were  transferred 
from  Liverpool  to  Southampton.  In  1894  the  first  American-built 
ocean  liner  of  the  new  fleet  was  hunched,  and  was  named  the  "  St 
Louis."  In  1898  the  American  Line  had  the  distinction  of  supply- 
ing the  navy  of  its  roimtrv  with  cruisers  for  us*  in  war.  The  "  St 
I'aul,"  the  only  vessel  uf  tht  fuur  under  contract  in  .^niiinaii 
waters  at  the  time,  wa^  put  uihIit  the  command  of  Captain  Sijrsbec, 
whose  own  battleship,  the  "  Maine,"  had  been  blown  up  in  Havana 
harbour  on  the  l^th  of  Kebrunry.  The  other  three  .ships  uvre  also 
put  into  commiasion,  the  "  Pans  "  being  temporarily  reoamed  the 
"  Yakt  "  and  the  "  New  Y'ork  "  the  "  Harvard."  In  1903  with 
their  twin. screw  liner  "  Kensington  "  the  American  Line  made 
the  flr^t  experiments  towards  fitting  Atlantic  passenger  steamerx 
with  appiianc-es  lor  the  us*-  of  liquid  fuel.  The  express  fleet  of 
the  line  consists  of  the  four  vessels,  "  St  Louis  "  and  "  St  Paul,  ' 
each  oi  11,600  tons  and  a  length  of  554  ft.;  and  the  "  New 
Yoric "  and  "  PMladctohia."  each  of  lOySoo  toaa  and  s6o  ft.  Iaa«th. 
Several  still  larger  but  leaa  apecdy  ateaniships  have  be«i  constructed 
for  the  intenn«liatc  sen-ices  of  the  company.  In  addition  to  the 
weekly  express  scrxTCc  between  Southampton  and  New  '^'ork,  the 
.\mrncan  Line  runa  aieamera  between  New  York  and  Antwerp. 
i'hii.i.i<  Iphia,  QwaaanNm  aad  LKcfpool.  and  philaddphia  and 
.Xntwerp. 

Ammm  Zkyt  SImm  NatigtUm  CwMHwyr" Thit  oonpaay 
waa  alaited  hi  1837  at  Triaam  whan  ita  haadnnariani  are  atiU 

situated.  It  commenced  operations  with  seven  Hnall  wooden 
paddle-boats  for  the  voyage  to  Constantinople  and  the  Levant. 

By  1910  they  had  increased  to  a  Hect  of  sixty-two  iron  and  steel 
steamshim,  with  a  gross  tonnage  of  afMiiit  a  qtiarter  of  a  nnlliun 
tons.  The  whole  eastern  coast  of  the  Adriatic  and  the  Levant  is 
visited  by  them  with  frequent  services.  There  ia  a  line  to  the  ««at 
as  far  as  Brazil,  and  a  monthly  mail  service  between  Triaste, 
Briadisi  and  Bombay.  There  is  also  a  monthly  ordinary  1 
between  Trieste,  Bombay,  China  and  Jarsm,  and  a  monthly  I 
in  connexion  with  it  between  Colomiio,  Xladras  and  Calcutta. 

Bibby  Ltne. —  The  name  of  Biiih\  K.is  long  U'cn  known  and 
respectetl  in  the  shipping  world.  The  first  undertaking  of  the  family 
was  the  institution  of  a  serv  ice  from  Liverpool  to  Sletliterrancan 
ports  about  the  middle  of  last  century.  When  Mr  (subsequently 
air  Edward)  Harland  took  over  the  ship-building  works  at  Belfast, 
which  he  afterward*  made  famous.  Mr  Ribby  was  one  of  his  earliest 
ru«tomers.  It  was  he  who  gave  him  practicallv  (arte  blondir  in  the 
way  of  proportion  for  the  new  ships  Uuilt  for  his  B<rvice.  and  it  wa--. 
from  the  ex;K-rknre  acquired  and  the  success  athieve<l  with  them 
that  the  '  lonp  ships  "  with  which  the  White  Star  Line  made  its 
name,  were  first  brought  into  the  region  of  the  practical.  In  this 
cottneaioa  it  may  be  stated  that  Stf  Edward  Harland  was  bom 
at  Scarborough  in  1831,  hia  hither  heing  a  medical  practitianer. 
He  learnt  the  science  of  ship-buildtng  in  the  yards  of  Messrs  R. 
Stephenson  &  Co.  of  Newcastle,  and  became  first  a  draughts- 
man with  Messrs  |.  A  G.  Thomson,  and  then  manager  in  a  New- 
castle yard  In  1H54  he  irent  to  Belfast,  first  as  manager  to  Messrs 
Robert  Hickson  dc  Co.  Then  in  1858  he  took  over  their  yard. 
In  1899  he  famichad  Iha  "  Vteatiaii  kr  Mr  Bibby,  aad  ia  tMo 
he  t^  Mr  G.  W.  WoHT  nito  partnanlil|>.  After  a  time  Mr 
Bibby  retired  from  the  active  pursuit  of  his  business,  and  the 
line  passetl  into  the  hands  of  one  of  his  confidential  niaiuiKers — 
Mr  l^yland  fse*-  Leyiand  Line).  But  the  Bihhy  family,  though 
larv;c  ;.liari  h!il'li  rs  in  the  White  Star  Line,  could  not  remain  without 
some  active  interest  in  seafaring  matters.  Hence  a  new  Bibby  Line 
was  started.  It.s  first  vessel  was  the  "  Lancaahire,"  a  single-screw 
steamer  of  4344  tons  gross  register,  built — as  have  been  all  this  fleet— 
by  Messrs  Harland  &  Woltt.  She  came  out  in  1889.  Her  siater 
was  a  similar  veaseL  Subsequent  additions  to  the  fleet  were  all 
of  the  twin-screw  type;  thus  the  Bibby  Line  ran  lM>ast  that  it  was  the 
first  to  maintain  its  service,  whitli  !■<  n  ii»  fnrtni(;htly,  exclusively 
with  twin-screw  vessels.  In  the  trade  between  Liverpool  and 
Rangoon  they  soon  made  a  name. 

The  Booth  Line  is  essentiallv  a  Liver^HKil  comj>any.  It  was 
founded  III  the  year  1H6O  by  .Messrs  Alfred  Booth  &  C.  O..  who  in  that 
year  hlltftnted  a  service  to  north  Brazil.  Three  years  later  from  the 
same  port  was  started  the  Ketl  Crof.s  Line  of  Messrs  K.  Singlehurst 
iSr  Co.  to  lairv  <iii  a  similar  scrxicc.  In  I901  the  two  lines  were 
amalsamatcd  under  tin-  titli-  of  the  Booth  Ste.im--hip  Company 
l.iniiti'd.  Since  thf  yiar  iH-.j  there  has  tiei.-n  a  contiexinn  by  the 
Booth  steamers  between  north  Hraril  and  New  York.  I'ani,  Mai,aos, 
,  Paranahyba  and  Ctara  are  the  tUtt  Brazilian  poru 

 by  the  company,  whUat  the aleancnmahecalla on  the  eastern 

aUe  of  the  Atlantic  at  Cardill  and  Havre  aa  well  an  at  Spanlah  and 
Plartqgaeae  poata.  The  emnpmjr  euiiaa  the  Biitirfi  nmla  to  Fan 
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and  Manaos.  whiUt  it  also  takes  the  United  States  mail*  lieiwecn  New 
Ywk  and  MCth  Bnail.  in  addition  to  its  tBUMBtteuic  pn winger 
timlBc  the  Booth  Une  i*  largely  developioK  a  touriat  tfide  to  Vigo, 
Oporto  and  Uilxm  in  the  Peninsula  as  «x'll  as  to  Madun.  The 
Yquitori  Steanuhip  CcMnpany.  which  is  under  its  inaiuifenieBt. 
cirrif*  it'i  trade  a  couple  of  tnou*and  mile*  up  the  Kiver  AmaTOn; 
a  turlhtr  lc\ L!i:i[:i]iipnt  will  cxtcriij  to  River  I'latc  ports. 

Brttish  lnd%a  Steam  Navtealwn  Company. —  lliin  line  maintains, 
perhaps,  a  larger  network  of  cammunicatiaas  aad  aervw  a  greater 
nnmbcr  oi  porta  difficult  of  acceaa  than  any  in  the  world.  The 
Persian  Gulf.  Burma,  the  Straits  of  Malacca,  and  the  entire  littoral 
of  the  Eaat  Indies,  to  say  nothing  of  the  cast  coast  of  Africa,  are 
amoni;  the  !X»ne«  o(  its  enternrL'te.  Though  its  mmifir.ition* 
now  extend  to  the  ports  ot  northern  Australia,  the  roinpany  had 
it«  origin  in  the  liidian  coasting  trade.  Its  proent  di'si^nation 
is  of  oomparativelv  recent  origin,  but  its  first  operations  date  from 
I85S-  A  project  for  a  mail  service  between  Calcutta  and  Burma 
WM  then  nnt  set  on  foot  by  the  Eait  India  Cominny.  Eariy  in  the 
foliowing  year  a  company  was  formed,  under  the  title  of  the  Calcutta 
and  Burma  Steam  NaviRation  Company.  Two  .small  stejimcrs  of 
<)00  tons  each  were  brDU|;ht  and  desjjatched  to  India  rouiui  ihc  Cape 
in  1857,  (or  a  service  between  Calcutta.  .Mcya'n,  KanRoon  and 
Moulmein,  under  a  contriict  with  the  jsuvernnK-iij  o(  IniU.i.  At  the 
outbreak  of  the  Mutiny  in  1857  the  company  rendered  important 
•crvice  by  britigiag  upfioai  Ceyna  to  Calcutta  the  first  detachment 
of  European  ti«o|M  which  came  to  the  assistance  of  India  from 
OUtade-  In  1863  an  agreement  was  made  between  the  company 
and  the  government,  by  uhii  h  the  former  agreed  to  convey  troops 
and  stores  and  to  perform  other  scr\4ccs.  Under  this  arran(;erncnt 
•tesmere  were  to  \>e  despati  licil  reuuLirly  from  (  .ili  iiti.i  Id  [■Uin- 
Mon,  Moulmein,  Akyab  and  Singapore,  and  from  Kant;uon  to  the 
Andaman  IrfaiKK  A  Hrvioa  waa  aim  eat  on  foot  to  the  Persian 
Gulf,  twtwem  Bornb^  aad  Karachi  and  Madias  and  Rangoon. 
This  gave  a  great  impulse  to  the  buainesB  of  the  company. 
During  the  Abvasinian  campaign  of  1867  >t  proved  of  the  greatest 
to  the  government.  The  opcnine  of  the  Suez  Canal 
("1  an  entire  rc\'olution  in  the  shipping;  trade  of 
India,  and  led  to  a  great  development  of  the  company'*  tleet. 
The  S.I.  "  India  "  with  caigo  was  waiting  at  Suez  when  the  canal 
was  oix-ned  to  traffic,  and  was  the  first  steamer  to  arrive  in  London 
through  the  canal  with  an  Indian  cargo.  In  1873  the  company 
extended  its  operations  to  the  east  coast  of  Africa,  and  by  an  arrange- 
ment with  the  Britith  go^'crnment  Ijeican  to  run  a  ••ervire  ev?ry  four 
weelcs  between  .•\<lcn  and  /anriliar.  L'pward--  'it  tic  hiituircd  [K)rt> 
are  visited  by  the  company's  xieamers.  In  ail  there  are  twentyninc 
lines  with  additional  services.  They  may  be  classed  roughly  as  thtxsc 
running  to  ports  in  (i.)  India,  Burma  and  Straits  Settlements;  ^ii.) 
Stnha  Settlements  and  Philippines;  (iij.)  East  Coast  of  Africa;  (iv.) 
Persian  Culf;  (v.)  Dutch  Ea!it  Indies  and  Queensland. 

Thf  Oini:Aum  Pacific  Railway  i^  now  one  of  the  tili;  shipping 
companies  of  the  world,  owninj;,  as  it  doe^,  just  under  ioo.nofi  lon^ 
of  ^(eam  shipping.  Its  !ier\-ic"cs  di\ule  thfutwlvcs  into  several 
sections.  There  are  tho^<^  in  lioine  waters,  such  as  ihe  C_»reiit  l-ike-.. 
where  it  employs  a  fleet  of  vcskIs  of  (juitc  considerable  tonnage. 
Undar  this  head,  too,  come  the  tocal  services  on  the  coasts  and  rivers 
of  the  Pticific.  Then  there  an  the  ocean  lines  on  the  Ricific 
and  the  Atlantic.  The  first  of  thene  is  run  from  Vancouver  via 
Yokohama  and  other  Ja(iai>e8e  ports  to  Hong-Kong.  Sailings  are 
made  at  about  threc-weclcly  intervals.  This  service  i&  tnaintaincd 
by  the  three  Empris.ses.  ilie  "  Kmpress  of  Ir.ili.i.  '  ;1n.-  "  Km  press  of 
China  "  aod^dhe    ^mpngs  of  Japan/j^siatcf  ships  of  about  booo^tut 

tniisenfto  the'*E?rlSSiwiLvy  In  time  of  war.  The  graat  dn^^ 
ment  of  the  Canadian  Pteiict  as  far  as  regards  ship-owning,  taak 
place  in  1903.  when  it  took  over  from  Messrs  KIder,  Dempster  &  Ca 
their  transatlantic  services  to  Canada.  The  "deal"  affected  four 
twin-screw  passenger  and  rjr>;o  Hif.iniers,  and  some  ten  vessels  of 
a  purely  carvo  type.  These  steamers  ranc;e<l  in  size  from  the 
"  Monmouth,  of  ]ust  over  4000  tons  gross  rt >:ister,  to  the  "  Lake 
Manitoba  "  of  not  far  short  of  lOdOao  tons.  Since  their  entry  Into 
the  Athintic  trade  the  eonna^r  haa  added  tw«  impcNrtaat  mail 
steamers— the  '  Empress  of  Britain  "  and  "  EnpRss  «  Ireland  "— 
to  that  side  of  its  fleet. 

CasUe  Line  (sec  also  Union  Line  and  I'ni/rn-Castle  Line). — The 
Cattle  Line  began  Its  career  in  1872  with  the  "  Iceland"  and  the 
"  Gothland,"  both  vessels  of  almut  1400  tons,  .^t  that  time  thecharee 
for  carrying  letters  to  the  Cape  was  about  is.  per  half  oz.,  and  the 
contract  time  between  England  and  the  Cape  thictyseven  davs.  The 
mail  contracts  were  then  in  the  hands  of  tne  Union  Utie  emJustvely. 
but  in  187^  the  Hoii«e  of  Commons  refused  to  ratify  the  extension 
of  the  contract  signed  with  them  by  the  chancellor  of  the  cxche4]uer. 
and  their  rights  thus  expireil  in  1S76.  Up  to  1H76  the  Cape  parlia- 
ment made  an  allowan<o  to  the  Castle  Line  for  the  ronvc\anrc 
of  letters,  and  when  the  postal  contract  was  renewed  in  that  year 
it  was  divided  between  tlw  Unhia  and  the  rnsth  Wnra.  an  emmgr 
ment  whUh  was  adhered  to  down  to  the  daw  when  the  two  finca 
united  their  fortunes.  The  scope  of  the  company's  energies  has  now 
been  extended  to  all  parts  of  South  Africa.  The  line  did  great 
national  service  in  carrying  troops  and  store*  to  South  Africa  during 
the  t899-i9n  and  peeviona  rampnlgnsi   By  a  naohition  paaasd 


at  a  meeting  of  shareholders  held  on  the  l^th  of  February  1900  this 
compamr  was  amajgamated  with  the  Union  Line.  The  net  iwd 
grown  from  two  ships  in  1876  to  twenty  ships  in  1900,  and  booi  a 
toul  tonnage  of  3800  to  one  of  about  1 10,000  gross  register. 

CUy  of  UMin  Steam  Packti  Company. — ^Among  the  steamship 
services  in  the  narrow  seas  round  Great  Britain  a  special  interest 
attachc^i  to  this  company,  which  vies  with  the  Oener.d  Stc.nn 
Navigation  Company  in  the  claim  for  seniority.  The  General 
Steam  was  undoubtealy  the  first  to  receive  incorporation  in  the  y  car 
1824,  but  the  undertakings  from  which  the  City  of  Dublin  Comuany 
sprang  were  at  work  in  tne  years  immediately  prior  to  thei>e  dates* 
As  far  as.ippears,  the  ftnn  of  Bourne  &  Co. — who  fulfilled  in  Ireland 
functions  for  which  the  Messagcries  Imijcrialcs  in  France  were  first 
foriiKil  were  lar^e  shareholders  in  two  uiidi  1  lakiiig.s  which  made 
history  in  regard  to  the  dcvelopmcnl  of  steam  navi^'ation.  One  <jf 
these  companies  was  the  Dublin  &  London  Steam  Packet  Company, 
from  which  Messrs  Wilcox  &  Anderiun,  the  first  managers  of  the 
P.  &  O.,  chartered  the  "  Royal  Tar,"  the  first  steamer  they  despatched 
to  the  Peninsula,  and  the  other  was  the  City  of  Dubhn  Company, 
which  originally  occiiuicd  itself  in  the  maintenance  of  a  service  of 
steamships  between  Dublin  and  Liverpool.  It  was  this  company's 
"  Royal  \\'illiam  "  w  hirh  had  the  diitlinction  of  ojx-ning  the  l.i\  cr[vx>I 
>crvi;  e  to  New  Vurk.  \\\  ;iLt-urption,  too,  this  coraiiany  rcprcsi  ii^s 
the  old  St  George  Comijany,  whoae  "  Sirius  "  was  tne  first  sleiiioer 
to  sail  from  I^oiiidon  towards  New  York.  In  the  ysar  1838  tiie 
admiralty,  which  in  those  days  had  the  management  of  many  of 
the  mail  services  and  continued  for  a  time  to  Keep  the  Irish  day 
mails  in  its  own  hands,  gave  the  City  of  Dublin  Company  the  con- 
tract for  the  night  Irisn  mails,  which  were  thus  despatched  via 
l.ivcrpixil.  riie  i.,iit;c  of  l.<iir<l  is  to  this  day  closely  associated 
with  the  fortunes  of  the  company,  and  even  at  that  time  a 
Mr  Lalfdi  giandiathcr  of  the  present  naitnan  in  the  sbip-buikiing 
firm,  was  a  diiector  of  the  Ci^  vt  DubOa  Companv.  In  the  year 
1848  the  government  with  four  steameraewkavourea  to  run  the  day 
and  night  mails  itself  via  Holyhead.  But  this  arrangement  did  not 
work  well,  and  two  of  its  mail  steamers  were  bought  by  the  City 
of  Dublin  Company,  while  ilit  \v.t>  oilurs  witi-  .icquired  by  the 
Chester  &  Holyhead  railway.  It  is  ncx-dlcss  to  follow  the  vicissi- 
tudes of  the  mail  service,  wavering  as  it  did  from  the  admiralty 
to  the  Chester  &  Holyhead  railway,  and  then  to  the  Gty  01 
Dublin  Cun^any.  Suflncc  it  to  say  that  in  1H59  an  arranecment 
was  entered  mto  whereby  the  City  of  Dublin  Coniixiny  undertook 
the  conveyance  of  both  djiy  and  night  mails  via  Hols  head,  ard  built 
four  ships,  1  .illcd  .iftcr  the  lour  Irisn  provinrcs,  for  the  scrs  icc.  The 
tx:rfori)uiiices  of  these  four  pjiddle-ships,  tlircu  ol  which  were  built  l>y 
nlcssrs  Laird,  were  remarkable  indeed.  The  "  Connaught  "  was  the 
first  vessel  to  do  her  18  knots.  The  "  Ulster  "  made  the  t>est  f>a»a^e 
of  them  all — doing  the  journey  from  Holyhead  and  Kingston  in 
3  hours  18  minutes.  But  the  "Lcinstcr"wasaiidy  two  minutes  t>ehind 
her,  and  the"  Munstir"  only  six  minutes  worse  than  the  "  Lrinstir." 
Taking  the  performances  of  the  whole  four  vessels  over  the  first 
fiiiiriitn  \iuirs  of  their  existence,  and  considering  the  mean  of 
JO, 440  [uistJKCs  made  ,i>  well  in  winter  a»  in  summer,  the  average 
time  of  passage  was  onl^'  3  hours  56-1  minutes.  The  contract  was 
renewed  from  time  to  time,  that  cooung  into  operation  on  the  1st 
of  October  18B3  being  for  an  acceleratedservice.  To  enable  this  to 
be  adequately  performed,  the  last  paddle-ship  of  the  fleet,  the  "  Ire- 
land, "  was  built  by  Mewirs  l.«iird,  who  also  overhauled  ami  improved 
the  machinery-  of  the  older  vi-sscls,  giving  them  new  lioilers  adapted 
for  the  UM-  ol  forced  >li In  iMyj  it  was  felt  that  tllc  mode 
of  carrying  these  important  mails  again  needed  re\-isioii4  and  in  that 
year  tM  iwaiaaf  CoaMnansappnwMlaf  a  new conoaeii  undar  vhieh 
BMir  new  t«In«erev  vmtls  were  to  he  built  for  the  service  TIm 
nwHcof  design  and  construction  was  again  undenaken  by  Mcswv 
LaM,  and  in  1897  the  riew  Hei-t  a.ssumed  the  duties,  and  indeed  the 
names,  of  the  vessels  which  had  done  such  remarkable  service  during 
,a  (ieri<Kl  of  al>out  thirty-ei>;ht  yeiir.s.  The  contract  time  w.»s  now 
decreased  by  half  an  hour,  and  this  meant  naturally  a  very  great 
incrca.se  in  the  speed  of  the  vessels  employed.  The  present  uiips. 
capiible  of  a  speed  of  aUiut  24  knots,  maintain  howe%'tf  with 
regularity  and  ease  the  20  to  21  knots  which  arc  required* 
the  ni^ht  and  day  services  with  the  lu.iil.s  the 
maintains  its  old  line  lirt'.v<i-n  l  ivrrim)!  jv.A  Oublin. 

Compafinif  (ii-<:i  r,ui-  j  r , u,' .  .fir:  y  ;n'  .\  French  undertaking 
known  as  the  C  omiKiguic  (.t;mialc  Mantictic  was  founded  in  lS^5. 
It  owed  its  inception  to  the  brothers  Emilc  and  Isaac  Pereire. 
Serv'ice^  were  first  organized  from  Kuuen  to  Algeria,  between  Havre 
and  Hamburg,  and  between  Marseilles  and  Antwerp, '  with  calb 
at  Spanish  and  Portuguese  ports.  In  i86t  the  company  was  allowed 
to  cnange  its  title  to  the  more  comprehensive  one  untler  which  it  is 
now  known,  and  it  then  undertook  its  first  contracts  for  the  carriage 
of  the  French  nuiils  to  the  l  iiiieil  Si.ite-..  the  .Antilles  and  Mexico. 
Some  of  the  earlier  vc^'-cl-.  i  rri|  li cd  in  the  New  ^'ork  service  were 
very  fine  specimens  of  the  mival  architecture  uf  their  day.  Among 
tfaaiB  mnr  ba  intanmd  the  great  iron  uMldle-staaaw  "Napa^ 
Icon  Iff .,"  buOt  in  the  year  1864.  by  Messrs  Scott  &  Ca  of  GReaock. 
who  at  that  time  constructed  most  of  the  more  important  x-craeb 
for  this  oervice.  This  vessel  with  her  imperially  titleil  sisters  suffered 
a  change  of  name  in  the  eariy  'seventies,  when  several  of  them  were 
Icagtfaanadandahandtoacmm,  In  the  year  1881,  < 
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t  gTvM  moi.erru  :it  iowarti» 
the  New  Wjr'ri  Mjrvijt.  iiriii 

tcrew  stcAituhip  "  La  Nurnuuulic,"  launched  at  Barrow-in-I''urnt!&s  in 
IWS.  Folic  latgK  vaiMtls  of  taueh  the  tune  clatw  followwd.  three  of 
them  bciR^comtiuctcd  in  the  owners'  own  yard  at  Pcnhoct.  In  1 890 
the  first  twilMCiew  Steamer  of  the  line  apixnre*!  in  "  I  -i  Touraine," 
and  proving  a  iiiopeei.  the  Briti&h-built  "  L'A<^uituinc  "  was  pur- 
rhascd.  A  new  postal  contract  was  arranRi-d  in  iS<)H,  and  under 
its  terra*  it  became  necessary  for  the  com^an)  to  build  still  larger 
and  faster  vessels.  Eventually  four  auch  i,hip»  were  to  be  pru- 
\'ided.  Thcae  veteeb  are  of  33  knots  speed  on  trial,  and  arc 
aniong  the  fastest  oD  the  Atlantic.  The  company  maintains  a 
weekl)  MT.iee  to  New  Yotk,  as  weU  aa  the  Bmb  to  the  Antilles 
and  Mexico  in  the  Atlantic  Then  an  also  oommanicatloas  with 
British  and  Ali^erian  ports. 

Cunard  Line. — This  company  derives  its  name  from  Sanniel 
Canard  of  Halifax,  Nova  Scotia,  an  owner  of  sailing  ve>s«  K 
trading;  fnim  Buslun  and  Xewfi mndland  to  Bermuda.  lie  first 
conceived  the  idea  of  a  reKular  dcuiatch  uf  royal  mail  tteamthiiM 

across  the  Atlantic,  to  taine  the  fiaoe  of  the  gpvennwat  brin, 
which  often  took  ux  or  seven  ween  in  toe  tnuiiport  of  mans. 

This  idea  he  realized  with  the  help  of  Mr  CeorBe  Burns  of  Glasgow  and 
Mr  David  Maclver  of  Liverpool.  On  the  4tn  of  July  >S4o  the  firitt 
Cun.irdcr,  the  "  Dritannia,"  startctl  on  her  voyage  across  the  Atlantic 
with  sixty-three  passengers,  landinj;  iliem  at  Bo>>un  in  a  (<irini^;hl. 
The  experiment  of  using  the  screw  for  the  Atlantic  service  was 
made  with  iieveral  cargo  steamers  in  the  early  'fifties,  and  the 
first  Cunard  screw  steamer  for  the  mail  line  made  her  ddbut  in 
lS6a.  This  was  the  "  China."  the  gross  tonnage  of  which  wa» 
>539,  her  i.h.p.  2250,  and  her  avcraRc  speed  iy<)  knots.  In 
1870  the  Cunard  Company  first  fitted  compound  engines  to  their 
ateamfthtp  "  Batavia,"  and  in  1881  the  "  Servia."  the  first  siei  l 
veaaci  in  the  scnice,  wan  the  pioneer  of  the  larger  type  which 
COnstitu<e»  the  -a  iii  e\|:ri  iJiet.  Since  l8^0  the  Cunard 
Company  has  been  under  contract  with  the  British  eovernmcnt 
lor  a  anil  sccviMi  At  the  picicnt  time  the  coatnwt  iewrn  neeUy 
mail  to  the  Volted  States,  via  Uverpool  and  New'  York.  The 
British  p<>«t  ofTice,  however,  only  pay»  its  COBtractors  for  the 
weight  of  mail;:  actually  carried,  and  rcserx'es  the  Hght  to  send 
specially  addresx^l  letters  liv  foreign  »hip8.  The  company's  >er\  i4  e* 
also  include  a  ^JJ.1S^•n^;er  hne  ti>  Boston,  and  frLtiuenl  despatc  hes 
to  Mc-diterrane.ui  ami  Lev  in;  ports  a*  well  as  i  uet-LIy  steatner  to 
Havre,  and  a  passtnjjer  ser\:rc  from  the  Miditi  rranean  to  New 
York.  In  October  1902,  as  a  result  of  the  fumiation  uf  tiic  Morgan 
Shipping  Traatt  the  Bntieh  government  made  a  new  arran^ment 
with  the  Cnaard  Lbw,  involving  the  loan  at  al%  of  the  capit.->l  for 
building  two  new  fast  Rtcamera,  besides  a  yearly  subsidy  of  £150,000 
for  twenty  year*.  The  company  showed  its  confidetice  in  the 
turbine  system — then  in  its  infancy  by  adopting  this  prinriple 
for  these  two  vessels,  the  largest  and  fastest  at  that  time  comeni- 
plate-d.  The  .idvanre  in  si/.c  and  iivjwer  of  AtLintic  .s!iani-slii| -s  is 
evidenced  by  the  following  c  iinc.ir;^  m  : — 


Speed. 

Toooage. 

ias4 

"  Umbria  "  and 

"  Etruria  " 

«9 

A.  1 27 

1893 

"Campania"  and 

"  Lucania  " 

22 

12,952 

^^pipisii 

1907 

"Luatania"  and 

"Mwnitama" 

»5 

Biir,  Dmmpitlir  tf  Cm— The  iwMirtiMe  pra|nH  of  thiseom- 
imnTt  Mid  of  ihe  mxkftnidnjH  connected  irith  it,  waa  laiscly  due 
to  wk  activity  of  the  late  Sir  Alfred  Jones.  The  oMeat  ousiness 
under  ks  management  is  the  African  Steamship  Company,  which 

was  incorporated  by  royal  charter  in  the  year  I052  for  the  purpofic 
of  trading  with  West  .\friran  ptjas.  It  received  a  subvention  of 
^^30,000  peT  annum  for  a  monihlv  mail  to  the  (lold  Coast,  and  l>efran 
Its  work  with  an  uruimbitious  little  li<^  t  of  f..nr  700-ton  vessels.  These 
were  at  first,  however,  equal  to  all  the  trattic  which  the  trade  could 
oflier  them.  Aa  time  went  on  the  number  and  sire  of  the  vessels 
employed  was  inoeased.  In  1MS9  such  progress  had  been  made 
that  It  appeared  worth  while  to  start  an  oppomtion  line  under 
the  name  of  the  British  and  African  Steam  Navii^tion  Company. 
This  was  at  first  a  Glasgow  venture,  much  in  the  mido  w.iv  as  the 
old  (  inri  rn  had  made  its  hculqiiarters  in  Ijjndon.  But  Liverpool 
ha*  long  lieen  the  centre  of  the  West  African  trade,  and  both  com- 
panies practically  transferred  their  buirinet«  thither.  In  the  year 
1883  the  British  &  African  Company,  which  was  the  first  of  the 
two  to  fall  under  the  management  of  Meisn  Elder,  Dempster  & 
ComtKiny,  became  a  limited  company,  and  not  kmg  afterwanis 
the  two  rivals  arriverl  at  a  working  arrangement  wTiereby  their 
aailini^s-at  that  time  about  three  times  a  fortnight — were  wrwked 
into  one  another.  The  Canan.'  Island*,  where  the  West  African 
steamers  ralle<l  on  thrir  vovace^.  were  then  lieromirn  known  as 
a  resort  for  tourist.s  and  invalids,  and  the  isnue  of  tickets  available 
bjT  either  line  was  commenced  for  their  convenience.  The  develop- 
t  flf  the  cultivation  of  the  banana  for  the  English  market  was 
begmn  to  be  enownted  by  the  two  etcasMiip  oompeniea. 


But  it  was  in  the  month  of  August  1891  that  the  ^reat  movement 
by  the  Elder- DenifjsiLT  Company  was  made  public.  It  »a,->  then 
announced  that  the  firm  bad  assumed  the  management  of  the 
African  ComiwDy.  The  two  concerns  were,  and  .xrc,  continued  as 
distinct  organisations,  but  they  naturally  work  very  closely  together. 
The  .'\frican  Com(iany  soon  began  to  weak  fresh  ground,  building 
ntjt  only  superior  vessds  for  the  impioviiK  West  .African  .service, 
bill  .1I.M)  constructing  large  cargo  vessels  fcir  the  general  Atlantic 
trade.  These  were  iojiin  eiij;aj;t-d  in  the  trade  between  the  Mersey 
and  llie  St  Lawrence  on  the  one  hand,  and  between  Liverpool 
an<l  the  southern  ports  of  the  L'nitr<l  Slates  on  the  other.  Mean- 
while the  development  of  the  possibilities  of  West  Africa  and  of 
the  Can.io  Islands  was  not  neglected.  Various  uadertaldnglh 
not  u.sually  considered  part  of  a  shipowner's  work,  were  iaait' 
gurated.  These  iiicludetl  a  Ixink,  founded  in  1S94.  for  the  accommo- 
dation of  West  .-Vfrican  traders,  <iil-inills  in  Liver[Kiol,  where  the  palm 
kernels  so  largelv  consiijned  from  the  coast  mi^ht  be  dealt  with, 
ami  a  hotel  at  (■rand  I  anury  fl^r  llie  Ciinveniente  of  the  tourist; 
while,  to  ensure  the  disposal  of  the  t>ananas  which  their  com|ianies 
brought  to  England,  a  fruit  brokerage  business  was  o{)cned  in  Covcnt 
Carocn.  Having  already,  as  has  been  seen,  a  footing  in  the  Canadian 
trade,  they  hcgm  the  restoration  of  the  .Atlantic  trade  to  Oristoi, 
by  giving  it  a  aervice  of  sieamship»  to  the  St  l^wrence,  employing 
for  the  purpose  vessels  of  as  grrat  size  as  their  dorks  could  accom- 
mod.ite.    .\t  llie  Uginninn  of  they  further  strengthene<l  their 

ron.nexion  with  the  nearest  Iliiti^h  foKm\  Ia  :1ii  pun  ha-se,  from 
the  liquidator  of  the  insolvent  Canada  S5-,ipp:n^  (  unijuns ,  i  f  the 
name,  houst'-tlag  and  remains  of  tlic  old  Beaver  Line.  A  new  fleet 
for  this  service  waa  at  once  pMt  IB  hwidi  *  iair  nprcscntative  flf 
the  ships  being  the  twn  ieieir  "  Lnke  Em,'*  a  veiiel  of  7550  uma 
groM  register,  bsnlt  in  1900  by  Messrs  Baiclay.  Curie  &  Co. 
of  GlaagiBsr,  ediich  did  good  work — with  many  other  Elder- 
Dempster  steamers — in  the  transport  servdce  during  the  Rwr  War. 
The  Canadian  steamers  were  however  in  lv<>,1  trat?slerred  to  the 
Canadian  I'.^cific  railway.  At  she  tieginning  t>l  the  ioili  eentur%' 
the  firm  began  trading  with  the  West  Indies.  By  arran^jemeni  with 
the  c<jlonial  ofttce,  for  an  annual  subsidy  of  £40,000,  the  "  Direct  " 
service  of  fonnightly  steamships  waa  started  with  the  aajliag  fimn 
Avonmouth  of  the  then  newly  built  "  Port  Momnt "  in  Fcuruaiy 
1901.  The  steamships  of  the  new  line  have  good  passenger  acccMO- 
tiKidation  and  hotels  were  acquired  in  Jamaica  to  provide  accommo- 
dation for  ihow  who  wisluii  to  visit  the  W'esl  Indies  under  the  new 
management.  This  |>ro\iMiin  lor  tourists  was  a  novel  feature. 
The  increase,  at  once  abaulutc  and  comparative,  in  the  tonnage  of 
the  Elder- DempMer  fleet  has  been  very  remarkable.  On  the  death 
of  Sir  Alfred  Jonea  a  limited  company  was  established  under  the 
direction  of  Lord  Ptnje,  oif  the  Jltat  ship-building  firm  of  Hailand 
&  WolfT,  and  of  Sir  Owen  PhwiiiM,  chairman  of  the  RopI  Mai 
Steam  Packet  Cooipany,  to  carry  on  the  Elder- Dempster  Company 
and  take  over  the  vaiwus  interests  concerned.  The  vessels  of  the 
West  African  lines  ply  as  well  from  Hamburg  and  other  North 
Sm  contineiU.d  iKirls  .is  from  Liverj^Mjl,  while  elor.H*  [\  <  i  ii'.nected 
with  the  firm,  though  sailing  its  vessels  under  the  Belgian  dag. 
is  the  Compagnie  Beige  Mantime  du  Cengow  wUeh  funa  •  envioe 
from  Antwerp  to  West  African  ports. 

EUerman  Line.—"  Lloyd's  Register  of  Shipping "  in  its  iane 
for  1901-1903  contains  no  reference  to  the  EUerman  Line.  For 
unlike  most  other  shippinK  companies  it  sprang  into  W-ing  in  a 
moment.  It  wmh  >iaiiea  when  Mr  (afterwards  Sin  Juhn  kllerman, 
chairman  of  the  Leyland  Line,  severefl  his  connexion  with  that 
company  anri  went  iiL'-  own  way,  taking  with  him  some  nineteen 
vessels  en  the  fleet,  and  the  Peninsula  and  Mediterranean  connexions 
of  the  oM  cooifuqr.  ftethnitii  he  added  to  the  tale  of  his  ships 
by  taking  over  the  —iwniiirt  of  the  seven  steamers  of  the  Papay- 
anni  Line — which  has  also  long  maintained  a  aervice  to  Mediter- 
ranean ports.  Nine  steamers  previously  managed  by  Messrs 
Wcstcott  &  Laurence  also  came  into  the  fold.  But  this  was  not  all; 
the  dir«lion  of  two  old-established  lines  to  Indiiin  imrts  was  al.so 
.acquired.  These  were  the  fleet  of  the  City  Line,  which  at  that 
time  comprised  some  fifteen  vessels,  many  of  them  fitted  for  the 
iMiuenger  trade.  This  line  had  been  founded  by  Messrs  George 
Smith  &  Sons  of  Glasgow  in  the  first  half  of  the  19th  century 
and  had  grown  up  out  of  a  fleet  of  sailing  veiaela.  The  other  was 
the  Hall  Line  of  Liverpool,  previously  manage*!  hy  Messr*  Kobert 
Alexander  &  Co.  It  consisted  of  some  eleven  steamships  of  about 
4(X>0  tons  gms*  apiece.  The  various  Bailings  of  then*'  different 
companies  l;;i\i'  all  Infn  maintaini'^l  and  extetuliil,  and  in  19IO. 
in  conjunction  with  the  Harrison  and  Clan  lines,  a  new  development 
up  the  East  Coast  af>  Afrioa  tonude  Zandhnr  and  MonbaM 
organised. 

The  Ley/and  Line  may  he  said  to  date  from  the  year  18.^1, 
the  first  Mr  Bibby  founded  his  steamship  line  with  the  small  v» 
"  .\mft  "  anfl  "  Tiber  "  for  s4-rvice  to  the  Mediterranean  Bihhy 
Line  aboveV  The  ronfianv  extended  its  businew  to  the  North 
.Atlantic  ami  in  the  early  's<-venti><<  changed  its  name,  Mr  F.  R. 
Levland.  one  of  its  managers,  assnniinp  the  control.  On  his  death 
in  iSr)2  the  concern  became  a  limited  company.  In  1900  it  pur- 
chHixfl  the  fleet  and  connexions  of  the  West  limn  ft  Fedfic  Steam- 
ship Company— a  bnaneas  which  had  bent  fowidid  Muly  forty 
I  ptewkNiriy  in  Liwnpael  nnd  wkicb  served,  beilde  inuv  Wcat 
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IndU  IsLinds.  the  cotton  ports  oi  Galveston  and  New  Orleans, 
having  also  a  cnnncxion  to  Colon  for  places  on  the  western  coast 
of  America.  Thirs  company  at  the  date  of  it«  abaorpiion  had  a  fleet 
of  twcniy-two  steamship*  totalling  over  iii^ooo  tons  gross  register. 
This  am^ilsamation  was  the  fint  step  toward*  the  great  Aiurriran 
combine.  Mr  tlU-rman.  howeviT,  who  w-as  diairman  of  tfa-  old 
Lcyland  ComiMtiy.  w|iarati  (i  hiniM  II  [nun  it  at  this  juni  Uirr,  and 
founded  his  own  line.  The  L<.')Utn<i  Company  had  a  number  of 
transatUintiL'  MTvirr.-.. 

Caierai  Stram  NavigiUunt  Company. — Thi*  is  the  oldest  existing 
Hne.  Its  first  prospcctiis  was  issued  in  1824,  and  in  1831  it  re- 
ceived its  charter  of  incorporation.  It  commenced  with  the  paueneer 
trade  from  l^ndon  to  Margate,  and  its  operations  gradually  extended 
to  the  British  ci)ic»twise  pl>^t^  and  the  home  trade  ports  on  the  Conti- 
nent. In  time  the  (omp.iry  iiilnxliiced  a  regular  steam  scrvHce 
betwo'M  KiliiiburK'ti  .itn!  i  ihtr  e.i--t  iiiast  ports  and  London,  Ham- 
burg, Rotterdam,  Antwerp  and  i4a\Tc  in  the  north  of  Europe.  It 
^nuMilly  flhtBHWHl  ft  rtHwg  bold  upon  tiff  fMUNn^Gf  and  fisa  ^ooda 
trade  to  the  Comlnnit,  holdiag  die  m^  oontracta  between  London 
and  Hanbnfg.  and  London  and  Rotterdam.  In  the  early  'seventies 
(he  presMife  of  foreign  competition  made  itself  severely  felt,  and  in 
1876  the  increaic  of  the  .American  cattle  trade  told  on  the  profits 
of  thf  fomixiny:  bu;  ihe  diltii  iilt\  was  iiu  i  by  obtaining  parliamen- 
tary lca\x-  tor  an  increase  of  capital,  and  the  company  lua  displayed 
mew  enterp***^.  capecially  in  regard  to  its  puMnnr  iiacilitica.  It 
nay  claira  to  have  been  the  pkmcer  in  the  promotion  of  steamship 
traflc  hettweeit  British  home  ports  and  the  nearer  ones  of  the 
Contment.  The  steamship  "  (iiraffe,"  btiilt  in  brought  over 

the  f\Tn  cargo  of  live  cattle  from  Rotterdam  to  Blackwall  in  1846. 
I  hi-  company  runs  steamrrs  from  l.oinlnn  t  1  Ki'.iulMirKh,  Hull  and 
Varmoutn,  and  from  London  to  Antwerp.  Airistenlam,  Bordeaux, 
HavTe,  Hamburg.  Oporto,  Ostend.  Rotterdam,  Charentc  and  the 
Mediterranean  ports.  Vesaels  are  also  run  to  some  of  the  ports 
above-named  (ma  Hidl  and  Southampton.  There  is  also  a  (xas- 
Knger  service  belweau  Harwich  and  Hamburg,  and  excursion 
■ervices  in  Mtmmer  to  the  waK  rin^  pLu  i-h  at  tlif  numth  of  ilie 
Thames  and  on  the  Kentish  co,i^t- 

Hamhur^-A  mrriKsn  I.xnf. —  Tlic  f\r  inoniin.iry  proyrt^s  of  H.ini- 
burg  a-  ii  -^MjKjrt  durinj;  tlie  rtiirty  ycar'^  of  the  Igth  century 
may  be  held  due  in  no  small  measure  to  the  enterprise  ol  this  line, 
whKh  now  carries  passengers  not  only  to  the  two  Amcfkan  con- 
tiaents,  but  also  to  the  east  of  Asia  and  Africa.  It  was  founded  in 
May  1847.  .\i  that  time,  owing  to  the  political  disturbances 
throughout  (.k-rmany.  there  was  an  enormous  exodus  of  emigrants 
to  the  new  world;  of  this  the  founders  took  advantage,  and  thry 
st.irti  il  .1  ii-t;iilar  Nt-rvice  of  sailing  shiiw  l>etween  Hamburg-  wui'  Ni  w 
York.  The  first  ship  they  owned  was  the"  Dcutschland,"  of  7u(j  tons, 
bniit  on  th*  EHwi  It  i;*  interesting  to  note  that  the  present 
"  Deutaehland  "is  of  16,503  tons  gross  tenstcr.andbortwenty-thrcc 
times  the  capacity  of  her  predecessor.  The  firat  saiiiiw  took  place  in 
October  1848.  In  1851  the  company's  fleet  conaisteaof  six  vessels, 
with  an  aggregate  of  4000  tons.  In  1856  the  first  screw  steamer 
in  the  comjkiiu  ■-,  service  left  Hamburg;  this  was  the  "  BorusAUi," 
a  vessel  constructed,  as  were  her  sisters  for  many  years,  on  the 
Cljrde.  From  this  time,  when  the  company  abandoned  sailing 
■bipe  and  took  to  steam,  its  prosperity  may  be  said  to  have 
dneiL  It  ia  strange  to  note  that  the  two  fint  aiaamships  owned 
hf  H  were  cliartered  by  the  Hritiah  and  French  governments  to 
convev  trrxjps  to  the  Crimea.  By  18*7  the  comtxinv  had  cea^-il 
to  own  any  '^ailing  ships.  The  enoniinii-.  irnn.i-^  i,l  the  trattic 
ia  indicated  by  the  fact  that  whilst  in  i«.Vi  the  Niiliiig>  to  New  ^  ork 
took  place  every  fortnight,  in  itUSi  there  were  two  a  week,  and  later 
on  three  The  company  had  also  by  this  time  considerably  extended 
its  operations  from  the  original  passage  between  Hamburg  and 
New  York.  After  the  war  between  France  and  Germany  it  started 
a  line  to  the  We^t  Indies,  and  later  to  Haltimore,  Bonton,  Montreal 
and  other  i>orts  in  .North  .■\mcrica.  In  1B75  it  absorbed  the  old 
Eagle  Company  of  H.imburg,  which  had  pri  \  iou-.lv  lieen  its  rival, 
and  then  beg. in  to  run  steanu  rv  to  I  entral  and  South  America, 
and  later  to  China,  Japan  and  the  ^>traits  Settlements.  To-day 
the  Hanbyrg-American  Line  may  claim  to  be  the  buacet  steamship 
conpaoy  hi  the  world.  For  its  mrvioes  to  New  York  run  by  twin- 
screw  steamers  it  has  the  "  l>eutschland,"  built  at  Stettin  by  the 
Vulcan  Company.  Her  engines  dcvdop  about  33.000  horvc-jxjwer, 
and  she  was  the  first  .Atlantic  liner  to  caceed  a  s}iei-<l  of  2,'^  knots 
at  sea.  Other  large  steamers  built  for  its  Hamburg-Southampton- 
New  York  service  arc  the  "  K-iiserin  At^usta  Victoria  "  and  the 
"  AmfHra,"  «hidi|  tbourfa  larger  has  not  the  "  Dcutschkod's" 
•Deed.  A  servke  iram  Hamburg  to  New  York  direct  for  third- 
dass  passengers  only  is  also  maintained.  The  Hamburg  Company 
has  extended  its  influence  and  enlarged  its  fleet  by  purchases 
from  and  ab«<jrptions  of  other  fleets.  Thus  it  has  actnn're<l  vessels 
from  the  I  arr  Line  and  the  Hansij  Line  ol  Hamburg,  the  Rickmers 
Line  of  Bremen,  as  well  as  from  the  Hamburg  South  .America  and 
the  l^mbwy-Calctltta  companies.  In  conjunction  with  the  Llovd 
Une  it  took  over  the  fleet  of  the  Kinsing  Line.  In  1901,  with  a 
view  to  the  feeding  of  its  main  lines,  it  acquired  the  ,'Xtlas  Line 
of  Liverpool — a  company  which  had  dcvck>pcd  the  trade  between 
New  York  and  the  Weit  ladice.  Starting  from  Hamfawz,  its 
vateds  ran  ti»  New  Yorit,  INirtland,  IMdnMN?Bo«oii.  FUbdeli^ 


(.iah'Tsiun  and  New  Orleans,  and  to  Canadian  ports.  In  Central 
and  Southern  America,  there  are  lines  to  Menoo,  Vencsuela, 
Brazil,  Uruguay  and  Argentina.  Amongst  the  West  Indian 
Idaatto  Cuba  receives  special  attention  from  this  line.  There 
is  a  service  to  Eastern  Asia,  China  and  Japan,  From  Stettia 
its  steamers  run  (o  New  Yoric,  and  from  New  York  to  tiw 
Mediterranean.  Brazil  and  Eastern  Aria.  Fmn  Genoa  tbejr  ma 

to  l-i  HUta  dituvt. 

Japan  Mail  Sttamihip  Company,  Limited  {Nippon  Yusen  Kauka). 
— From  an  early  period  their  insular  frontiers  made  the  Japanese  a 
seafarinc  folk,  out  imperial  policy  for  a  long  period  shut  them  awav 
from  all  intercottne  with  tne  nest  of  the  world.  It  was  not  untn 
about  the  year  i860  that  the  life  of  the  West  really  touched  Japan. 
In  1868  steamship  communication  was  opened  t)etween  TflkyA  and 
Osaka;  in  1871  trie  Vubin  Kinn  Kaisha  Steamship  Com[wnv  came 
into  existence  under  the  cnmrol  ,  rt  the  Imperial  Bureau  ul  Com- 
munication; and  in  the  same  year  a  piivatv  com|Kiny,  called  the 
Mitsubishi  Kaiaha*  was  founded.  Thus  may  be  uid  to  have  been 
the  beginning  of  all  modem  maritime  enterprissr^  in  Japan.  In 
1876  tne  go\Tmnient  company  gave  up  the  contest,  and  its 
fleet  passed  into  the  hands  of  tne  private  oimpany.  In  1873  the 
capacities  of  this  company  had  been  testi-d  in  the  military  expeffition 
to  Formosa,  when  its  organization  had  been  found  excellent,  but 
its  fleet  insufhcient.  The  trea»ur>'  now  invited  the  company  to 
buy  up  the  Yokohama-Shanghai  service  of  the  Pacific  Mail  Steam- 
ship Company.  In  1876  the  company  had  a  fleet  of  forty-two  vessels, 
including  aaihiur  shipa.  In  1882  the  government  set  on  foot  another 
rival  line,  the  Ryooo  Unyu  Kaisha,  but  it  did  not  answer,  and  in 
1885  the  two  were  amalgamated  into  the  pr»"«-nt  "  Nipivm  Yusen 
Kaisha,"  or  "  Japan  Mail  Steamship  Company."  In  thr  n:ne  years 
which  mssed  between  this  union  aixl  the  outbreak  of  the  war 
with  Cnina  in  18«}4.  the  scr\-ices  between  Ja|)an  and  neighbouring 
countries  were  extended,  and  the  development  of  the  cotton  trade 
induced  the  aawraaMBt  to  inaugurate  a  service  between  Jajian  and 
B(.>mb«y.  DurflW  the  war  the  vessels  of  the  line  were  used  for 
the  tran.sport  of^  trr>ons.  and  manv  aililitional  ships  had  to  be 
a(  (ruiri-<l.  The  result  of  the  war  gave  an  enormous  impulse  to  trade 
and  navigation.  The  con>f>.iny  ili'tiTiuined  to  run  \essels  to  America, 
Kuro|)e  and  .Au^^triilia.  The  ca^iital  was  greatl\  increased,  and 
orders  were  given  for  the  construction  of  twelve  twin-screw  steamers 
of  over  6000  tone  each  for  the  European  Une,  and  three  of  jfloo 
tons  each  fior  Hue  Australian  line.  In  1899  the  Japanese  Diet 
resolved  to  grant  subsidies  to  the  company's  European  and 
American  lines.  .Ml  its  lines  therefore  now,  with  few  exceptions, 
run  under  the  mail  contract  of  the  Japanese  gowrnmcnt.  There 
is  .1  i-yiilar  fortnightly  service  of  twin-screw  ve-wels  between 
Y  okohama,  London  and  Antwerp;  a  roonthlv  M.-rvicc  bctn*ccn 
Yokohaaia  and  M«lb«ifMt  sIm  hefeui  Yokohama  and  Victoria 
(Britlth  CohimMa).  There  are  Hnca  to  Bombay.  Shanghai,  Vladi- 
vostok. Newchang.  Tientsin,  and  many  local  hnes,  touching  at  all 
the  ports  of  the  islands  of  Ja|>an, 

Rnm!  Mail  Steam  Pafkel  Company. — Soon  aftw  British-owrcd 
steamships  iM-gan  to  riin  to  .America  a  company  w.as  lonned  by 
leading  Inisine-is  men  interested  in  the  West  India,  to  carry  the 
mails  fnjm  llngbuid  to  that  part  of  the  wwhL  The  charter  of 
this  com|>any.  to  be  known  as  the  Royal  Mail  Steam  hKket 
Company,  was  granted  in  18^.  The  gownUBant  believed  that 
the  institution  of  a  line  carrying  the  mails  regatarly  to  British 
jiossewnns  in  the  West  Indies  was  likely  to  prove  of  benefit  to 
tlie  empire,  and  granted  it  a  Large  subsidy.  1  he  tir-t  contract 
with  the  government  was  entered  into  in  .March  1841.  No  lexn  than 
fourteen  large  paddle-steamens  capable  of  carrying  the  large<t  guns 
then  used  by  the  Royal  Navy  were  at  once  ordered,  and  the  service 
was  opened  with  the  "  Thames  "  on  the^rdof  Jaanaiy  iS4a,  foUamad 
by  other  vessels  in  fortnightly  auccesnion.  "nieBe  steamen  ^ffTtnl 
from  Falmouth  and  returned  to  Southampton,  which  was  the 
comijany's  headquarters,  though  it  had  no  <tock  accommodation  in 
those  days.  In  lH4()  thi'  eomiiany  Ix-gan  to  i  a:r\  the  mails  for  place* 
on  the  western  co,e  t  of  Sjuth  .America,  the  I'ai  uli  >team  Na\-igatiQn 
Company  receiving  them  at  Panama.  In  Januar>-  1851,  the  com- 
pany by  contract  with  the  government  inaugurated  a  OMnthly 
service  to  Brad  and  the  river  Plate,  and  new  steamera  were  bailt 
which  greatly  increased  the  rapiditv  of  transit.  This  company 
was  theri'fore  the  first  to  institute  direct  mail  communication  hy 
steamer  between  Europe  arvd  the  countries  of  South  Artverica,  as 
it  had  also  been  with  the  \Ve»l  Indies,  The  company's  vessels  were 
employed  continuously  during  the  Crimean  War  in  the  transport  of 
troops.  It  is  interesting  to  note  that  it  waa  fnim  «m  of  the  eooa- 
panv's  ships,  the  "  Trent,"  that  Slidell  and  Mason,  iharnmrnlimiiaMia 
of  tfie  Confederate  states,  were  taken  on  their  tray  to  Eaitipe  by  a 
United  States  man-of-war.  In  1873  tlw  service  to  Brasil  and  the 
River  Plate  was  doubled.  At  the  beginning  of  the  joth  century 
the  company  9«*med  to  be  on  the  downward  grade.  But  a  change 
rame  over  its  fortunes.  A  new  chairman.  Sir  Owen_  Philipps, 
took  over  the  reins  and  new  enterprises  were  tttarted  in  M\'eral 
diret-tions.  The  interest  of  the  P.icific  Steam  Navigation  Company 
in  the  Orient-Pacific  Line  to  .Australia  wa-^  purchased  in  January 
1906.  and  steamers  despatched  once  a  month  fiom  LoMOB  to 
Aiiftnlia  thtough  the  Suez  Canal.  This  enterprise,  however,  «aa 
dascootinucd  wfin  the  new  mail  contract  came  into  force  ia  May 
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1909.  New  twin-tcrew  stcanubip*  of  much  gratter  totman  than 

any  they  had  hithcrtoforc  owned  were  constructed  (or  the  mul 
service  to  South  America,  ami  an  exienMun  was  made  into  tbe 
tourist  and  carjio  trade  to  Morocco,  Madeira  ami  the  C'anar>'  Islandi 
by  the  purchase  of  tlic  old-established  Korwotid  Line.  Part  of  the 
fleet  of  the  Shire  Line  to  the  Far  East  was  also  atquired.  but 
the  great  developoteiU  took  place  at  the  beginning  of  19 10,  when  the 
directors  made  the  startling  announcement  that  uiey  had  nurchaKd 
tlie  whole  of  the  share  capital  of  the  FKific  Steam  Navigation 
Cbmpany — a  huaincvi  established  in  Liverpool  only  a  year  after  the 
Kr.int  of  their  own  royal  charter.  This  alreorption  brought  «ime 
forty  shipN — iii.itn  i>(  them  modern  twlll■^< n  w  sttuimshtp^  nl  ;i  hi^h 
I  la-.> — ^into  the  fleet,  which  was  then  plaroJ  amnng'-t  the  liig 
of  the  world.  Another  move  .ui  .  lu.idk.'  whi^  ii  Sir  Owi  u 
f'hitipps  joined  L,ord  Pirrie  in  organizing  a  company  to  talcc  over 
tlM  oMiMnMis  entefpriie*  of  Sir  AUrad  Joan.  TJie  West  India 
Line  ilennen  leave  Southamptoo  for  tlie  West  Indies  every  fort- 
night, and  after  calling  at  Cherboutg  ptoceed  direct  to  Barbadoc*. 
thence  to  Jamaica  and  Colon,  whence  they  proceed  to  Savanilla 
and  other  local  portn.  From  Harl>ailoei),Triiiit.lail,  1-a  Guaira, branch 
linc-i  run  to  Demerara  .in<l  the  i-,l.iiuis.  The  lirazil  anil  River  I'latc 
Line  comprises  a  fortnightly  service  of  mail  steamers  to  i'ernambttco, 
Bahia,  Km,  Montevideo  and  Buenos  Aires.  The  Shire  Line  iteainera 
sail  to  the  Far  Bast  every  fortnight,  as  do  thote  of  the  lalands 
service,  nrhilift  tiw  Facific  Line  despatches  twin-screw  passenger 
steamers  and  lafge  cailgo  vessels  alternate  weekis  from  Liwrpool 
to  South  American  ports,  besides  maintaining  local  services  up  the 
West  Coast.  There  are  also  c-argo  scr\  ices  to  the  West  Indies  and 
Mexico,  am!  to  the  River  I'latc  and  inlernieduitc  ixirts. 

.\/;-55 n^rii-v  Mantimrs  tiV  Fr.inif. — Originally  known  as  the 
Me^nuigeries  lmp6riates,  this  company  sprang  from  a  Land-transit 
nmltiiialiiiHi:  It  noaivod  its  fint  contract  (or  the  oonveyanoe 
of  ownsa  inafls  from  the  French  Kpvemroent  in  1851.  It  then 
extended  its  services  to  Italian,  Greek,  Egyptian  and ,  Syrian 
port«.  In  the  following  year  it  included  Salonica  in  its  itinerary. 
The  ocrurrenrc  of  the  Crimean  War  gave  an  increase  to  its  (leet 
and  ii  -.imuilii-.  to  it.i  o|>iT.it iims.  For  it  was  not  only  given  the 
task  of  maintaining  mail  communication  with  the  French  force* 
in  the  Black  Sea,  but  was  largely  entrusted  by  the  govemroent 
with  the  duty  of  transporting  troops  and  stores  to  the  seat  of  war. 
At  that  time  it  was  a  consiaerable  purchaser  of  British  tonnage. 
In  l8S7  it  had  the  French  mail  contrnct  to  Algicn,  as  WcU  as  to  (he 
Danube  and  BUtck  S«si  ports,  whilst  in  the  satne  year  a  new  mail 
roiitrart  for  a  scr\Tcc  iK-twccn  IJordcaux  and  Brazil  and  the  river 
Plate  was  granted  in  it.  Ky  this  time  it  had,  either  afloat  or  under 
construction,  a  licut  nf  no  Ic-hs  than  fifty-limr  steamships  ol  ho,H75 
tons.  In  1861  further  employment  was  found  for  its  vcsseb  in 
tiw  emmyMca  of  the  mail  to  Imiia  and  China.  By  the  year  1875 
Its  fleet  eoilHBced  175,000  tons  of  shipping,  and  also  employed  a 
laige  number  of  chartered  railing  vessels.  It  was  at  that  time  the 
largest  steam  shipping  company  in  the  world.  It  had  already  ceased 
to  employ  British  shipbuilders  and  now  constructed  its  own  tonnage 
in  its  own  yanls.  Tlie  extension  of  its  services  to  Japan  followctl, 
and  eventiially  it  ^t  forth  branches  which  served  Madagascar, 
Mauritius  and  Zaastbar,  as  well  as  Australian  ports  awl  the  French 
colony  of  New  Caladania.  Some  of  the  steamen  attoloyod  ia  the 
inaU  acrvkas  to  tlM  Fktf  Bait  aad  Soutk  asB  of  a  very  fne  chancier. 


1^0,046  marim  taagnes  aid  canied 

illion  tons  of  cargo. 


In  1909  its  fleet  traversed 

197.IJO  iia»«cnger«  and  over  a  mill 

,\(i>r^(in  Combination. — Under  the  head  of  the  /fi»i#rt«in  Line  it 
h.ie  Ih-cm  «ho«ri  how  a  gronp  of  American  capitalists  acquired  the 
Reil  Sr.ir.  Inm.in  .md  American  lines,  thus  forming;  ;i  l«j<ly  of 
shipping  which  embraced  in  tite  year  1901  about  167,000  tons  of 
shipmng  tonaafei  partly  under  tha  Bcitiah  and  partly  under  the 
Belgiaa  and  AoMnean  flags.  Another  company  which  drew  its 
carntal  chiefly  from  the  t^ited  States,  though  its  vessels  fly  the 
red  en^sTt,  is  the  Atlantic  Transport  Company,  registered  under 
the  British  Limited  I.iabilitv-  .\cts  in  1889.  Its  main  service  is 
between  London  and  New  V'ork,  anil  it  is  carried  on  by  large  and 
modern  twin-screw  steamships,  several  of  which  have  fieeii  con- 
structed by  Messrs  Harland  &  Wolff  of  Belfast.  These  vessels 
range  up  to  about  14,000  tons  gross  register,  and  though  they  carr>' 
larva  qtauthies  of  cargo  attd  of  cattle  on  the  eastward  vo>'age,  also 
aenminMidate  a  number  of  passengers  in  their  saloons.  Through 
the  connexion  of  this  undertaking  with  Messrs  Harland  fi  Wnlff 
as  builder*  o(  their  vessel*,  those  .-Xmerican  capitalists  who  were 
interested  in  the  extension  of  United  States  interests  on  the  North 
At!  intic  and  who  purchased  the  share  capital  <if  the  l.e\land  Line 
were  brou|[ht  into  connexion  with  Lord  Pirric.  the  managing  director 
of  this  ship^uildins  irm,  and  through  him  approach  was  made 
to  the  maniagefB  of  the  White  Star  Line  in  the  year  tqoi.  Aa  amr 
for  tha  purchase  of  this  (amous  British  line  was  put  forward  by 
the  American  syndicate,  headed  by  Mr  J.  Pierpont  Morgan.  The 
managers  of  the  White  Stnr  Comiwrtv  had  not  merely  to  consider 
what  many  experts  believed  to  ho  a  liberal  o(Ter,  There  was  another 
factor  in  the  situation  pre-<-nt  to  their  mind  I  he  .New  V'ork 
■tyndiiMte,  besides  havintr  the  rontrn!  of  the  vc-^eU  of  the  Anieriran 
lines  on  the  .Atlantic,  had,  it  was  said,  secured  the  management 
af  tiia  tnnik  Kaes  of  imHwqr  lirtaawi  the  fseat  vndndog  disjwicts 
«C  the  Wmm  alMH  flf  AaeriGi  and  tha  aaatam  iMlmfd.  Hair 


were  thus  in  a  position  to  give  to  shippers  from  the  United  States 

the  convenience  of  transit  by  a  thnMligh  bill  of  lading  to  embrace 
both  the  railway  journey  and  the  ocean  voyage,  and  there  was  ground 
for  the  Ijelief  that  if  competition  »ere  allovied  to  ensue  the  British 
steamship  companies — which  from  the  nature  of  thiii>;s  i  nulil  teieive 
no  corresponding  support  from  the  railways  of  the  L  iiitcd  Kin^iUom 
might  suffer  very  severely.  The  White  Star  Line  accordingly  threw 
in  Its  lot  with  the  American  and  Atlantic  Transport  Companies,  and 
with  the  White  Star  Una  want  the  Dominion  Company— a  lina 
whose  fine  pasisenger  veisels  were  constructed  by  Messrs  Harland  ft 
Wolff,  and  whose  management  is  largely  influenced  by  the  (lartncri 
in  that  (inn.  The  iJomiiiion  Line  lias  services  from  Liverixxd  to 
Boston,  Portland  (Maine,  and  St  Lawrence  (lorts.  The  Norddeut- 
scher  Lloyd  and  the  Hamburg-American  coui[si!iic-s  were  aiipro.i<  hed 
by  Mr  Morgan  with  a  view  to  their  entering  into  the  M.lieiiiu;  but 
thoodi  a  worfaac  agreement  was  arrangM,  tha  Ocnr.an  linm 
rlertifad  to  piaserve  their  separate  existence.  The  Moraan  com- 
bination was  eventually  incorporated  at  the  end  of  Sc$Member 
l^03  in  New  Jersey  as  "  The  International  Mercantile  Marine 
Comiwny,"  with  a  capital  of  5120,000,000;  and  an  agreement  was 
roii'.u  to  with  the  lintish  ^1  \  ci  .iiiicni ,  by  which  the  British  character 
of  the  British  ships  in  it  would  be  preitervcd.  The  combine  controls 
aboot  a  millnajUMis  of  steamships. 

Itmiffttgne  GcMsra/e  IMiama. — ^The  union  of  the  Florio  and 
Ruhattino  lines  in  the  year  1882  w.-is  the  origin  of  ihi«  conipam. 
The  Rubatttno  Line  finally  made  Genoa  its  headquarters,  while  the 
Florio  Line  centred  its  busine«i8  at  Palermo,  and  had  itself  been 
larj;ely  strenj;thcneil  by  the  absorption  of  the  Trinacria  Company 
of  itsown  fKirt.  I  hc  coastiiij;  trade  of  Italy  and  Sicilv.  with  s<-rvices 
to  various  ports  of  the  Meiiiicrrancan  ami  lll.i  's  ^-K-'.i^,  ixcupies 
the  great  part  uf  the  compauy  s  fleet,  but  it  al»o  runs  luoiiihly 
lines  from  Gcnaa  through  the  Sues  Caaal  to  ited  Saa  poctSp  ami  mf 
to  India  and  Hong-Koag.  Towards  the  western  ocean  it  has  a 
service  maintained  in  coiiiunction  with  that  of  another  Italian 
company.  La  Veloce.  to  Brasil  and  the  kner  Plate,  whereby  weekly 
departures  are  made  from  Genoa.  In  l  ebruary  K^'l  a  new  line 
was  opened  by  the  sijilinj;  of  the  Italian  Cener.ilc  (  utrMi.in;.  ^  leam- 
ship  '  Liguria  "  — a  new  Italian-built  vessel  of  upward*  of  5000  tons 
register— %r  New  York.  The  object  of  this  line,  which  is  maintained 
by  steamers  of  the  Generale  Company,  aided  by  a  similar  number 
from  the  fleet  of  La  V'eloce,  tailing  once  a  week  from  Genoa  via 
Naples,  is  to  attempt  to  retain  in  Italian  hands  some  of  the  large 
traffic  which  is  >  arried  on  from  these  ports  ia  the  stcarotnLof  tha 


Norddcutschcr  Lloyd,  tha  Hanbiiis<AaiarieaB  Line,  tha  Cimafd 

and  White  Star  linea. 

A'nt'  Zetiiiind  Skipping  Company. — This  company  wa^  c-slablished 
in  1872  for  the  purpose  of  maintaininga  passenger  and  c^-trgo  service 
betwaw  Umdon  and  New  Zaahutd.  Tlus  was  before  the  dkya  when 
could  be  used  with  commercial  success  in  the  looy 
At  first  it  depended  on  chartere*!  \  e~--<1..  but  gradually 
it  acq ui led  a  fleet  of  fast  clipper  iron  aailiri,:-hi|>s  which  reduced 
the  voyage  to  90  days.  These  vessels  ttxjk  out  a  large  number 
of  government  eiiiixr.ints  l>e;ween  1874  and  ihti2.  In  18H1  one 
of  these  ships  inaugurated  the  frozen  meat  trade  from  New  Zealand, 
thus  opening  up  a  business  which  ha.s  since  grown  to  colossal 
proportions.  The  trade  increaM.-d  so  rapidly  that  it  was  found 
impossible  to  conduct  it  by  meiiiis  of  sailing  shios,  and  in  Jamuuy 
1883  the  company  despatched  from  London  the  cnartcred  steanish^ 
"  British  King,"  of  .V'i.'iO  t<ms.  This  vessel  accomplished  the  voyage 
in  50  days,  but  it  was  fecund  necessar)-  to  diminish  the  pas.s,if;c 
to  45  diiys  out  ami  4:;  lioine.  l-i\e  sttamers  were  therefore  built 
to  fulfil  the  requirements  of  the  tra'lc  llie  lii>!  of  lV.t-<',  the 
"  Tungariro,"  of  4163  ions,  left  England  in  October  1883.  The  com- 
pany about  this  tfane  reoahcd  tha  contnct  of  the  New  Zeafauid 
government  for  a  montldy  mail  lefvice.  with  a  guaranteed  time  of 
as  days.  The  managers  gradually  elimiaatcd  all  the  sniting  vessels 
from  the  fleet,  and  more  recently  replaced  the  original  single;screw 
mail  steamers  with  large  modem  twin-screws.  In  addition  to 
passenger  ve■^s.■l^  the  (  oinniny  owns  .several  cargo  boats,  tome  of 
which  are  among  the  l.iri;cst  afloat.  In  the  "  Otaki  ''  triple-screw 
vessel,  added  to  the  fleet  in  1907,  the  company  initiated  a  €00- 
bination  of  reciprocating  entwines  (or  using  the  high-pre»Kure  steam 
and  turbines  to  make  use  of  it  subsequently.  The  company's  shifis 
sail  from  l^ndon,  cslling  at  Plymouth,  Teneriffe,  Cape  Town, 
Hobart,  on  the  way  out,  and  sometimes  at  Montevideo  or  Rio  and 
Teneriffe  on  the  return  voyage.  Coniniuni<  ation  with  the  different 
ports  of  New  Zealanrl,  as  well  as  to  .\ustrallan  jiorts,  is  carrii>dout 
bs  rhe  iif  t)ii-  Tniim  Steamship  ('oiiipaiiN  of  New  Zealand.^ 

Norddeutscher  Lloyd. — To  the  enterprise  of  certain  citizens  in 
the  city  of  Biemen  thia  huia  bMsinaia  owes  its  existence.  The 
originator  was  Herr  H.  M.  Mdtr,  who  hrought  into  line  the 
various  shipping  interest*  of  Bremen,  and  induced  them  to  an-al- 
gamate  into  one  company.  The  associations  thus  brouuhl  together 
were  the  Weser  Haute  Steamship  Company,  the  I'ntcr  Wckt 
and  Obf-r  Weser  Steam  Tug  Companies  and  theOlier  \\es«  r  I  ni- 
versal  Shipping  Insurance  Association.  The  statutes  of  the  new 
company  were  approved  by  the  senate  of  Bremen  on  tlie  iflth  el 
February^i8g7.  ^Jthe^giwU^rapital  was  4A»o,aOO  dmMh^bllt 

aat  "la,  odac  to  tha  oomnndal  crUs  ia'l^i^  Amrica.  More 
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than  2500  aharetiolder*  in  the  LlovH  forfeited  their  shares,  but 

the  directors  wcrv  not  ili»mayc<J,  an<l  had  (he  loyal  support  o<  their 
fi  llow  riiizens.  Four  bi^  ocean  stcamiTs  wt-rc  constructed  for 
the  Anu'riciin  line  and  three  for  the  English,  and  large  docks  for 
repairs  were  established  at  Branerhaven.  The  first  \x>yagc  was 
made  in  J  line  1858,  when  the  "  Bremen  "  staned  for  New  V'ork,  carty- 
ing  manv  steerage  passengers,  but  only  one  in  the  saloon.  The 
second  ship,  the  "  Hudson,"  was  shortly  afterwards  burned  while 
lying  in  harbour.  At  the  end  of  the  firnt  year  both  lines  showed 
a  loss.  At  the  end  of  the  second  vc.ir  matters  improved,  the 
English  cattle  trade  espei-ially  shitunii;  ijre.u  firo^^rcss.  But  the 
company  still  commanded  liti'.c  n  ri!;ili  n  e,  I  t  'in-  DjriiKt.idt 
Baltic  cnrted  with  1 ,000,000  tlulcrs'  worth  of  &iiarcs  at  a  loss  of 
Thaw  the  dinctontlicaMelvM  took  over.  But  the  American 
War  now  euat,  to  deal  another  severe  blow  at  the  Lloytl, 
just  when  its  prospects  were  growing  brightcr.and  till  1864  no  dividend 
greater  than  2j°o  was  paid  to  the  shareholders.  After  the  terniimi- 
tion  of  the  war  the  trade  with  the  United  States  grew  enormously, 
and  the  English  traftic  al^o  reviveiJ  in  a  most  unf.\|Kxted  way. 
Oiie  result  was  the  fcmadatjon  of  rival^ lines,  which,  boweveis  were 

iMt  ■  Mw  Bae       ofwned.^'^mimiT'Maple  ^oomnepce  b 

tobacco,  and  the  directors  determined  to  bring  their  port  Into  direct 
mmmuidcatkm  with  the  tobacco-producing  areas  m  the  States; 
ao  in  that  year  they  iruugyrated  their  line  to  lialtimore.  In  the 
Iblloivint;  year  a  line  w.in  Nt.irtfil  to  New  Orleans,  another  great 
oentrc  of  the  tobacco  and  cotton  trade.  It  was  necessary  to  con- 
atract  thne  special  liners  for  that  service,  as  the  ordinaiy  ships 
omiM  not  paw  the  bar  of  the  Misstmppi.  In  1869  a  line  to  Central 
Amcria  md  the  West  Indies  was  sat  on  foot,  and  new  steamers 
were  oHcKit  to  nin  on  it.  With  the  outbreak  of  the  war  of  1870 
the  company  natiimlly  had  anxious  timer,  as  the  French  flevt 
li!rx"ka<liil  the  ( >frin.i.'i  ("<ia.st.H;  but  its  \  l-^(-Is  ifftcn  r.m  the  blockade 
with  success.  Soon  after  the  war  the  West  Indian  service,  proving 
ui))irofiral>le,  was  pivcn  up.  In  1875  a  new  line  of  steamers  to 
Brazil  and  Argentina  was  started.  This  was  scparatctl  into  two 
diatinct  services  in  1878.  In  i8to  the  approach  of  the  great 
ttruggle  for  supremacy  on  the  Atlantic  made  itself  felt,  ancT  the 
company  began  to  prepare  for  the  contest,  and  ordered  the  con- 
struction erf  the  "  Elbe,'  the  first  of  its  express  line  of  "iteamiT*.  She 
commenced  running  in  1881,  and  wa.i  nuirUly  followed  liy  others. 
Between  1H81  and  1888  an  entirely  new  lli  et  was  )il.ii  11!  on  the 
New  York  line.  In  1886  the  Australian  and  East  Asian  Lines 
were  founded  in  accordance  with  a  contract  with  the  imperial 
government.  This  included  a  nHHithly  service  to  China,  with  a 
Dranch  service  to  Japan,  and  a  monthly  service  to  Australia,  with 
a  branch  line  to  the  Samoan  and  Tonra  Islands.  From  that  time 
onwards  the  stor>'  of  the  Norddcutschcr  Llovd  has  been  one  of 
increased  ijrosjH-rity.  The  company's  tlect  inrludcs  four  l.ir>;c  and 
fast  steamships  of  about  23  to  33)  knots  speed  for  its  weekly  express 
aervioe  lo  New  York,  whilst  it  haa  also  lamwaaala  ona^  the  "Ganne 
WaahiflgtMi,"  being  of  27.000  tona— for  l&tnWnnedhtewwice  to  the 
same  port,  built  by  the  Vulcan  Company  at  Stettin.  The  company 
runs  many  lines  from  its  headquarter!  at  Bremen;  emonK  them  arc 
those  to  New  York — a  line  of  express  steamers  and  a  line  of  ordinary' 
mail  steamers,  all  railing  at  Southampton  or  (  hcrboutK!  to  Balti- 
more direct;  to  Galve,ston  direct — there  are  no  first-class  paawogetB 
by  this  line;  to  Brazil;  to  the  River  Plate,  calling  at  principal  ports 
o«i  the  way.  There  are  also  lines  of  impeiial  mail  steamers  between 
Bremen  and  Hamburg  and  easttTn  Aria,  and  Bremen  and  Australia, 
and  a  freight  line  to  east  Asia,  which  runs  in  connexion  with  the 
Hamburg-American  Line.  In  pursuance  of  the  Carman  jiolicy 
of  sccunng  the  fcixlcrs  to  maintain  traffic,  the  Nord«leut?«ctier 
Lloyd  purchased  the  ships  and  business  of  the  Kinsing  Line  and  of 
the'Scottish  Oriental  Company,  when  it  be{pin  seriously  to  develop 
its  Eastern  trade.  Feeling  in  common  with  all  large  steamship 
companies  the  diffictilty  ol  providing  efficient  personnel  for  its 
OOnacantly  expanding  fleet,  and  believnng  in  the  nccessitv'  for  wa- 
men  of  experience  in  masted  ships,  the  Lloyd  h.is.  oroNuliil  it'^^lf 
with  a  sea-going  traininj;-^lii)i.  Sucli  surr-evs  atrni  N -I  i':.!-.  1  \- 
periment  that  a  second  vessel  has  been  adde^l  and  the  idea  has  since 
commended  it-self  to  certain  Hritish  ste<ii:*.sliiii  l  onnvmies. 

Ocean  Steamship  Company. —  The  Ocean  Steamship  Company  is 
the  successor  of  older  steainshipenterprises,  mainly  under  the  same 
management  and  ownership.  These  began  in  1853  with  the  coa-^i- 
ing  trade,  and  extended  in  following  years  to  French  ports,  and  in 
185s  to  the  West  Indies.  The  Lini-Oiiined  line  attained  soirie 
moiicrato  importance,  comprising  seven  vessels;  it  was  sold  in 
l86v  and  eventually  beraino  the  West  Imlia  &  Pacific  Steamship 
Companv,  which  in  its  turn  was  absorbed  by  the  Leyland  Line  in 
1900.  The  managen  thewupca,  aeeking  other  tndaa*  decided 
on  attempting  that  to  China.  mA  the  company  tinder  Its  present 
title  was  n  si-t(  rcd  as  unlimited  in  1S75.  Up  '° 
pressure  Ji  t. <  :in:leniing  en^nes  were  atone  and,  imnuii;,:  perhaps 
is  to  5}  rtj  of  coal  per  indicated  horse-power  per  hour.  Tnis  rate 
of  consumption  would  li.ive  U  vn  (.it a!  to  the  sc  heme,  since  vessel., 
could  not  nave  carried  any  cargo  in  addition  to  the  coal  necessary 
for  so  lonir  a  voyage  as  that  via  the  Cape,  the  Suez  Canal  not  being 
ofiened  tiu  187a  A  mall  vessel,  the  "  Cleator."  of  which  the  exact 
speed  and  conaumpthM  with  the  old  type  of  engina  was  well  known, 


was  therefore  eapeilinautally  fitted  with  new  maehtneiy  of  the 

compound  high-pre««ure  (70  lb),  surface-condensinK  type.  The 
result  of  the  experiment  was  that  her  consumption  was  rerluced 
to  about  3  or  3)  lb  per  i.h.p.  per  hour,  and  this  Wiirninied  the  itm- 
Etruction of  the "  .Agamemnon, '  "  Ajax  "and  "  Achilles,"  all  309  ft. 
Ions,  38  ft.  6  in.  broad,  38  ft.  6  in.  deep,  fully  rigged  a»  liarques. 
with  screws  outside  thdr  rudders.  These  rigs  were  subsc^quenily 
aherod  to  that  of  barquentincs,  but  the  relative  po&itions  of  the 
srn^ws  and  rudders  were  relainetl  till  they  were  disix->se<J  of  in 
lM',n>.  In  these  vessels  the  consumption  was  further  ndurnl  to 
atxiiit  2I  th.  which  allowed  m.irgin  for  a  re.t^jniible  largo.  The 
.\gartieinnon  "  sailcl  Inr-.i  l,i\er;K>ol  in  iwy>;  the  itinerary  licing 
Mauritius.  Pcnang.  Singapore.  Hong-Kong  and  bhanahai,  and, 
with  aimllar  calls,  back  to  London.  The  catioea  in  uioae  dnva 
«m  mainly  namtfactured  goods  outwarda  and  ten  homewasifa. 
The  average  speed  was  perhaps  9!  knots,  and  the  consumptio«i 
aliout  21  i  tuns  of  Welsh  coal  per  day.  These  and  succeeding 
steamers  were  at  that  date  the  only  ves.sels  carrying  high-pr^isure 
sie.im  on  long  voyages,  and  they  traded  regularly  round  the  Cape, 
being  ttie  only  line  tliat  did  so.  When  the  Suez  Canal  was  opened 
in  iSTOjAqr  ehaMwi  tlw  route.  The  trade  from  the  United  King- 
dom to  China  haa  aaoe  ateadily  grown,  and  inoeaaingl^  lar^  cargoes 
are  also  procurable  homewards  from  the  Far  Eaat,  in  spite  of  the 
succes&ful  coni|)etition  of  Indian  and  Ceykm  teas.  In  1891  a  wrvke 
was  be^n  from  Amsterdam  and  Liverpool  to  Java,  and  this  is 
maintained  about  once  a  f<irtnij;ht.  findinij  employment  (or  al*>ut 
ten  of  the  smaller  ships.   The  vessels  in  this  trade,  which  is  princi- 

Sally  between  Holland  and  her  eastern  possessiona,  fly  the  Dutch 
ag.  A  limited  number  of  passengers  were  formcriy  carried  h^ 
twccn  England  and  the  East,  but  these  ships  now  take  cargo  on)y 
to  and  from  Europe,  though  Mahommedan  pilgrims  are  cunvq^ 
in  considerable  numbers  to  and  from  Jeddah.  the  port  for  Mecca. 
The  ships  gcner.illv  corameni  e  loailin;;  at  CI.is^jow,  and  ixrasioiially 
at  other  West  Coast  ports.  They  usually  carr\-  the  greater 
part  of  the  cargo  from  Liverpool,  the  most  inip<irtant  eli  nunt 
being  fine  ^oods  (manufactured  cottons,  &c.)  from  Lancashire 
and  Yorkshire.  Abroad  the  rcsular  service  has  been  extended 
to  the  principal  Japan  ports — Nagasaki,  Kobi  and  Yokohama, 
and,  as  opiiortunity  ari-j"^,  additional  ports  of  call  in  China  and 
Korea  have  l»cn  added  to  its  itinerary.  The  follownng  local 
services  liave  ihcir  hi-.id(|(iarters  at  Singa|xjre:  (l)  Singa;>ore  to 
West  Ai.-tralian  jwrt^,  including  Frcmantle.  These  steamers 
carry  pasf^nccrs,  and  bring  large  quantities  of  wool  and  pearl  oheU 
from  Australia  to  Singiapore  lor  tranaahipment  to  the  main  line 
steamers  bound  for  London,  (a)  Singapore  to  DeK  (Snmatn). 
Three  aniell  atcamers  bring  tobacco  from  Deli  for  tranwhipoient 
to  Europe.  ^  (3)  Singapmc  and  Pcnang  to  China.  The  great  emigra- 
tion of  Chinese  coolies  to  the  British  colony  of  the  Straits  Settle- 
ments keep  M-vi  ral  steamers  rcgulariy  employed.  The  company 
is  colloquially  known  in  the  shiptmuE  wucU  as  the  "  Blue  Funnel  ' 

haa  bees  doady  identified  wllli  tt  fhraughout  ita  hiatory.  In  190* 

the  Ocean  Company  absorbed  its  youttger  rival,  the  China  Mutual 
Steam  Navigation  Company,  witn  a  fleet  of_  thirteen  vessels  of 
106,870  tons,  and  shortly  afterwards  rc-rcgislcred  itself  under 
the  Limited  Ijahiliiy  Air^  l  lie  4iim[Lany's  ini>-t  reteiit  develo[>- 
ment  is  in  its  connexion  with  .■\ustralia.  For  its  direct  service 
thither  several  lo,ooo-ton  ships  fitted  with  refrigerating  appaiMue 
and  accommodation  for  some  3(X>  passengers  each  are  provided. 

Orient  Line. — The  Orient  Line  of  steamers  between  London 
and  Australui  took  up  the  work  of  the  Orient  Line  ol  clipper  (lackets, 
which  in  the  days  of  siiilinu-shif  usetJ  to  ply  Iw-tween  London  and 
.•\dclai<le.  In  .'Vpril  ifi'~  11  w.i>.  aiiivi uncctl  tl-.it  "the  Orient 
Line  would  sail  the  un<ler-?nentione<l  steamships  of  the  I'acific 
Steam  Navigation  Company  to  Australia."  That  connexion 
between  the  two  organizatioas  was  continued  and  strengthetted 
till  in  1901  the  name  of  Otiant  Line  was  changed  to  that  of  Orient- 
Pacific.  In  June  of  1877  the  "  Lusitania  "  was  despatched  from 
I,<indon  to  AdHaide.  McHioume  and  Sydney,  via  the  Cape  of  Good 
i!'!]!''.  I  'lher  s-iilinps  foll<iwe<l  at  almut  two-monthly  intervals.  In 
th'.-  (oIloH  itiv;  year  the  ( )rii  nt  I'.ir  ifi<  Line  ciime  into  existeiKe,  It 
wa'i  formed  by  the  joint  rtTtirts . it  Me:*rs  Anderson,  AmiLTson  iSc  Co. 
and  K.  (>re(tn  &  Co.,  who  arc  the  managers  of  the  line.  When  the 
service  waa  btgm  it  was  intended  to  be  nm  nMmthly,  but  die  in- 
crease of  traffic  soon  demonatrated  that  fortidi^tly  aaflinga  wwiM 
be  succensful.  This  extenition  was  deteminnH  on  in  1880,  the  >'ear 
following  that  in  which  the  "  Orient."  the  first  ship  specially  built 
for  the  comfxany's  trade,  commenced  work.  Since  1888  the  Orient 
(  ompiiny  lia.^  carrietJ  the  mails  to  Australia  by  contract  with  the 
English  post  ofiice,  once  a  fortnight.  These  despatches,  alternat- 
ing irid)  tiMiae  of '  dw  P.  ft  O..  give  Australia  n  meekly  nail. 
Sevend  twin-auew  atcamers  have  been  built  for  this  service  by 
both  the  Orient  and  the  Pacific  Companies.  The  latter  company 
sulnequently  retired  from  the  partncnuiip,  the  Royal  Mail  Com|>any 
taking  it.«  (lUice  and  purchasing  the  ve-isol*  which  it  emplovcd. 
In  li)to.  however,  a  new  mail  <  onirart  <  ame  into  operation,  and  this 
was  undcnaken  by  the  Orient  (.ionvnany  alone.  The  Royal  Mail 
withdrawing  its  snipe,  the  Orient  Company  replaced  them  with 
a  new  fleet  of  12/ioo-ton  stcaineiB,  of  which  the  first  five  are  twin* 
■crewa  and  tke  nth  ia  to  have  three  prapdleta  diinn  by  • 
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combination  of  reciprocatinK  and  turbine  enpnes.  It  wu  dwOrint 
liner  "  Uphir  "  which  took  th«  place  of  a  royal  yacht  for  tbe'lnqperial 
tour  of  tnc  Prince  and  Prinrc55  of  Wale?  in  1901.  The  stcamcpt  of 
the  Orient  Line  call  rinnLuU'  ai  t'U  inKuth,  Gihr.ilt.ir,  .M.ir?<  liit  s, 
Naples,  Port  Said,  Suez,  Colomba,  Frcmantlc,  Adelaide.  Mellxjurne 
and  Sydnc>'. 

Pacific  Slfom  Navigation  Company. — This  was  the  pionwr  of 
the  »tcJ>m-trade  alonR  the  wrst?rn  coast  of  South  America;  sub- 
sequently its  operations  were  exteoded  to  Europe,  and  finally,  in 
conjuocnoa  with  the  Orient  Steam  NsvjgMiaa  Cdnnuif ,  it  estab- 
Ifamd  the  Orient  Line  to  AuctraliK,  from  wMefa  it  withdrew  in 
1006.  It  obtained  a  clwrter  eariy  in  lft|0,  and  soon  sent  out  from 
Ensiand  two  steam  vemeb,  the  "  ChiK  "  and  "  Peru."  The!«  were 
paJdie-boatu  of  710  tons  and  i<)8  ft.  in  length.  They  ran  along  the 
coast  from  ValiXirais-)  to  Panama.  The  early  struggles  of  this 
company  are  iiotcttorthy  as  showing  how  diliiculties,  appaientiv 
insuperable,  may  lie  overcome,  and  even  turned  to  euential  atW 
vantage.  The  great  obstacle  to  the  success  of  these  steamcn  was 
thedunculty  of  obtainine  supplies  of  fud.  and  in  the  (irat  ivcyMI* 
of  Its  oiistence  no  tet.'<  than  £73.001)  wa.i  lost,  the  whole  eapittl  of 
the  company  Iwinp  but  £94,000.  But  the  diflfiLultiei*  were  over- 
come, and  all  that  retnaine<l  in  the  mind  of  the  manatiurri  a 
strong  fcclinR  of  the  iinportanrc  of  economy  in  coal  coii  -iirriix.dn. 
Accordingly,  in  rotijutu  tinn  with  the  Fairfield  firm  of  Randolph, 
Elder  &  Co.,  they  turned  their  attention  in  this  din«ction, 
and  w<m  •mdiag  out  veesel*  fitted  with  compound  engines  some 
im  or  a  cluieii  years  before  the  Atlantic  companies  adopted  them. 
In  ttAj,  under  pressure  from  the  Chilean  government,  the  company 
■OOfht  and  obtained  powers  to  extend  its  ofjcrationi,  iisui  m  the 
same  year  the  "  Parific."  of  16^0  tons,  w.is  constructed.  She  left 
ValiKiraiso  for  I.iverp-Hil  in  M:;>  l.s6H,  the  first  of  the  new  mail 
line.  In  1870  the  wvage  was  extended,  C-allao,  11,000  miles  from 
Liverpool,  being  maae  the  terminal  port,  and  the  sailings  were 
increa.scd  from  one  to  three  a  month.  In  1873  a  weekly  service 
between  Liverpool  and  Callao  was  instituted,  aiM  by  1874  there  was 
•  fleet  of  fifty-four  steamers,  with  an  aggregate  of  iao,000  tons,  in 
Commii-<ion.  Owing,  however,  to  a  gnMt  dccreav?  in  the  Siuth 
American  trade  the  M.-r\'i(-e  wiit  rediKiMl  in  ;i  1  niuhilv  one.  The 
opening  of  the  Tr.in'^Tndinc  railway  wa-  e\|x.'<:tc<l  to  have  a  great 
effect  on  the  fnrtnuc^.  of  Niiipjiiiix  (ompaniesin  South  .■\mcriran 
waters  and  consolidation  of  interests  seemed  desirable.  In  1910 
tlie  whole  of  the  oompony'a  onttawy  capital  wm  pnichaeed 
tqr  ttte  Royil  MaO  Company,  and  the  Bne  was  thtia  abaoibed. 
lo  January  1893  the  company  inaugurated  a  monthly  cari^o 
iamce  to  the  Brazils,  River  Plate  and  the  West  Coast.  This 
atrvicc  has  been  extended  to  (jla^gnw.  Many  porta  arc  served. 
The  priocipal  are  I-i  P.illii  c.  L,a  Ro<  helle.  Corunna,  Carril,  Vigo, 
Lisbon.  St  Vincent.  PemamUura,  Hahia,  Kio  de  Janeiro,  Monte- 
video, Buenos  Aires,  Piinta  Arenas,  and  the  porta  of  tke  MaUru 
coast  of  South  America,  Valparaiso  and  Gillao. 

PminsulaT  (f  Orumlttl—'Tbe  story  ol  the  P.  ft  Ol  Compatty 
may  be  divided  into  two  eras'— the  first  reaching  fiomftafaindidoR 
to  ihe  opening  of  the  Suez  Canal:  the  •coond  fiom  that  date  to  the 
present  day.  During  almost  the  whole  of  its  career  the  company 
tu*  acted  as  the  agent  of  the  Britiiih  government  in  the  conveyanre 
of  its  mails,  flI^!  to  .Mediterranean  jiorts.  and  afterward;;  to  I'gyp:, 
India  and  the  Par  Mast.  From  time  to  time  the  government  has 
made  efforts  to  procure  some  other  means  for  transmitting  its 
maiU,  but  on  every  occasion  it  has  found  it  advisable  to  return  to 
tiM  P.  ft  O.  la  i83S  McMia  WiOgox  ft  Amieraon.  a  firm  of 
London  merrfiants,  bqpn  to  nm  tteamen  to  die  principal  ports 
of  the  Peninsula.  Their  vesj<eU  observed  greater  regularity  than 
the  sailing-ships  then  employed  to  carry  tnc  mails,  and  the  first 
mail  contrad  wa<<  entered  into  on  the  22nd  of  .August  1837.  This 
was  awarded  to  them  after  another  comijany.  which  was  unable  to 
fulfil  its  obligations,  had  been  cngageil  for  the  work.  Messrs 
Willcox  ft  Anderson  had  shortly  before,  in  concert  with  Captain 
Bourne,  R.N.,  founded  the  Peninsular  Company.  This  contract 
amngad  for  .1  monthly  service  1>ctwecn  Falmouth  and  Vigo, 
Oporto,  Lislxjn  and  tiibraltar.  .Mmut  two  years  later  another 
step  was  taken.  Hithrrto  the  mails  to  Epvpt  aTid  India  had  been 
conveyed  by  the  Pcruiisular  Com|iany  to  <  .il  r  ilr.ir,  by  an  admiralty 
packet  from  Gibnltar  to  Malta,  by  another  arliniralty  ve«»el  from 
Malta  to  Alcxanrlria,  and  from  Kgypt  to  Honibay  by  one  of 
the  East  Iivdia  Company's  steamers.  It  was  resolved  to  substitute 
for  this  unaatisfiictoiy  mode  of  conveyance  a  direct  qiatem  of  carriage 
byofietlneof  MeamenfroraLomloBtoAIesandTia.  The  Peninsular 
Cwnp.i-'y  .Tg.iin  secured  the  contract,  which  was  put  up  to  public 
compel  If  ' -1,  and  built  two  steamers  of  1600  tons  for  the  purpose 
this  being  a  large  tonnage  for  thoM.-  days.  The  annii.'»l  subsidy 
was  fixeo  at  £34,000.  by  which  the  :<ii\iTnrMint  saved  £10,000  of 
the  amount  formerly  expended  on  their  own  ineflicieiit  nieans  of 
transijort.  The  comfxany  then,  by  a  charter  of  incorporation, 
daiea  [>ecember  iHao.  a.ssumcd  the  name  by  which  it  has  ever 
aiaoe  beoi  known— The  Peninsular  &  Oriental  Company.  The 
cliarter  was  granted  only  on  the  onerous  condition  that  steam 
communication  with  India  should  l>c  e^talilii.hcd  within  two  years. 
The  first  steamer,  the  "  Hindostan,"  was  despatched  to  India  via  the 
Cape  of  Good  Hope  on  the  a6th  of  September  1843.  She  was  one 


of  a  small  fleet  daadaed  to  ply  between  Calcutta,  Madras,  CMon, 
Aden  and  Suea,  It  was  an  adventurous  undertaking,  fur  the  East 
India  Company  promised  no  definite  subaidyi  only  a  small  premima 
on  a  certain  number  of  voyages. 

The  obvious  advantages  of  a  direct  conveyance  of  mails  between 
Suez  and  Bomti.iy  i)>'  a  regular  sufficient  service  were  l<i  uiri:ng 
eviileiit,  and  the  P.  <t  O.  Comjiany  oflered  to  effect  tlii-<  at  a  ^re.il 
sa%-inp  on  the  existing  system;  nut,  for  some  reason  or  other, 
(he  East  India  Company  showed  the  greatest  reluctance  to  allow 
tbeCDOtntl  of  this  route  to  pasa  out  ol  oeir  hands,  in  which,  in  fact, 
it  ranained  until  i854>  roRunatdy  for  the  P.  ft  O.  Company 
the  povemment  decided  to  establish  regular  monthly  steam  com- 
munication between  England  and  Ceylon,  Madras  and  Cakutta, 
and  also  from  Ceylon,  eastward  to  Singapore  and  Hong-Kong. 
Only  the  P.  &  O.  could  at  that  time  ha>'e  comtcmplatet!  under- 
taking such  a  service.  In  1844  the  contract  was  signe<l,  and  bv  it 
the  oonpany  was  to  receive  a  subvention  of  £160,000.  The  Indian 
portion  of  the  service  opened  on  the  1st  of  January  Ifl45,  and  during 
that  year  the  extension  to  China  waaeffscted,  and  nine  new  steamers 
were  put  on  the  stock-s.  The  oigmiiMion  of  the  overland  route 
was  due  to  the  P.  &  O.  Company,  which  brought  It  into  regular 
working  in  onlcr  i<i  imut-y  its  p.is^engers  from  .Mcxarnlria  (o  Suez. 
It  v.-a5  a  picturesque  but  uncomfortable  passage  hy  c.inal-lioat 
and  steanicr  lo  Cnro,  then  by  a  two-wheele<l  omnibus  for  ninety 
miles  across  the  dl^scrt  to  Suez.  Even  the  coal  for  the  boats  at 
Suea  had  to  be  transported  in  thia  iadiioB,  which  waa  cheaper 
than  sending  it  by  sailing  vessel  ramd  the  Cape.  The  conatructmn 
of  a  railway  acrrm  the  isthmus  in  1859  greatly  simplified  Ihe  transit. 
It  may  be  noted  that  the  company  had  to  establish  coaling  stationa 
between  Suez  and  the  Far  F-ast,  and  also  dfjifits  of  provisions, 
a  business  of  no  less  magnitude  than  that  of  tlie  stc.jm  scr\-ice 
itself.  In  1852  the  first  nwil  service  to  .AustKilia  was  undertaken 
by  the  company,  and  the  same  contract  included  an  arrangement 
for  a  fortnightly  service  to  India  and  China,  though  a  service 
running  once  every  two  months  via  Singapore  and  Sydney  was 
thrm^lit  sufliHent  for  the  requirements  of  Australia.  Theyearl854 
saw  the  alxjlition  of  the  East  India  Company's  s<'r\  ice  to  Bombay, 
the  P.  it  O.  taking  its  place.  This  arrangement  vivc-<l  the  country 
£8o,<xx>  per  .Tnnum.  The  (  rimt^an  War  ma(!e  lar;;r  deniandf  on 
the  company's  resources  for  the  cmiveyaiKe  of  lriKiji-<.  anil  (he 
Australian  service  was  for  a  time  interrupted.  By  1859  the  com- 
pany was  in  poasession  of  all  the  lines  of  atcam  commBBicatioa 
between  England  and  the  East.  In  1M4  the  service  to  Australia 
was  increased  to  one  sailing  a  month,  and  in  1868  the  Bombay 
mail  left  weddy.  About  the  same  time  the  fourth  India  and  China 
contract  was  entered  into,  and  at  the  end  of  1869  the  o^ienin^:  of 
the  Suez  I  anal  led  to  a  serious  crisis  in  the  comfiany  f  .ilf.iirs; 
and  also,  after  the^e  difficultiex  had  been  surmounted,  to  a  complete 
revolution  in  its  methods.  The  opening  of  the  canal  led  to  a  pro* 
longed  controversy  with  the  posi-ofhce,  which,  widi  trae  oflSdal 
pervcraityi  would  not  allow  the  company  to  use  the  canal  for  the 
eonveyanoe  of  its  mails.  A  serious  faflingHifT  of  the  compatiy's 
revenue  was  the  result,  as  the  competition  of  the  ranal  steamers 
was  killing  its  trade.    .At  length  in  a  new  amingetnent  was 

m.ide  hv  which  the  mails  were  to  Ix:  carried  thrciu.;h  the  canal, 
the  subsidv- granted  tothccompany  being  at  the  siinie  time  reduced. 
I  'nder  these  conditions,  however,  it  was  now  able  to  construct 
vessels  callable  of  compelbig  luocessfutly  with  Ita  rivals.  A  pro- 
longed dispute  betweeu  Victoria  and  New  South  Wales  for  a  tony 
time  prevented  the  Australian  service  from  being  as  efficient  as  it 
might  have  been.  Sydney  insisted  on  the  Pacific  route  beingadopted. 
In  consequence  of  this  controwrsy  the  .Aii-.!  t  alian  headquarters 
of  the  company  were  for  some  time  fixed  at  Mrllxjurne,  .Tnd  it  was 
not  till  18M  that  a  j;eneral  contract  was  entered  into  with  the  post- 
master^geneml.  acting  at  last  for  all  tiw  AnatnKan  coloniea  aa 
well  as  for  the  Im|x:rial  ^owrnment.  Thia  adpulated  for  as 
accelerated  service — the  India,  China  and  Australian  mails  being 
all  worked  from  Aden  in  connexion  with  the  steamer  which  con- 
veyed them  from  Brindisi.  There  was  for  long  a  service  bctwaan 
Venice,  Brindisi  and  Egypt,  and  a  mail  contract  witll  the  Itlitea 
goN'ernment ;  but  this  came  to  an  end  in  March  1900. 

The  company's  first  .ship,  the  "  \\"illiam  Fawcett,"  built  in  l8n^ 
had  a  grosq  tonnage  of  206  and  60  h.().  Down  to  1851  the  vessels 
of  the  Heet  were  all  cmistructeil  with  paddles ;  after  t'nat  date 
the  screw-  took  their  place,  though  for  the  Marseilles  to  Malta 
express  service  certain  famous  fast  paddle  >te.inu  rs  were  suIh 
scquently  constructed.^  _  A  later  interesting  de\  elopment  was  the 
abandonment  of  Brindisi  as  a  port  of  call  for  the  ocean  mail  steamers, 
which  re\'eTted  to  Marseilles,  whence  they  nin  across  to  Port  Said 
direct.  The  mails  leaving  London  e\ei^'  Frid.iy  night  arc  des- 
patched from  Brindisi  in  specially  designer]  twin-screw  vessels, 
which  land  (hem  at  Port  Said  little  more  than  96  hours  after  their 
despatch  from  London.  On  thia  service  the  "  Osiris  "  and  "  Isis  " 
are  employed,  and  they  have  the  distinction  of  toeing  the  only  \tti- 
ada  in  the  raercutile  Oiarine  which  cross  the  seas  with  n.aifs  and 
passenger*  only.  The  company  is  under  contract  with  the  British 

?overnmcnt  for  the  conveyance  of  mails  to  India,  China  and  .Au.stralia. 
ts  M  rvii  cs  .iri'        li.n.Mw  s  — liidi.i :  Hrir.disi  to  Bomh.vv',  weekly. 
China i  Uriodisi  to  Shanghai,  fortnightly.   Australia-  Brindisi  to 
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Svdney,  (ortninhlly.  Apart  from  the  mail  5crviccs,  the  company 
runs  iiirJcpcndent  lines  to  Mak.i,  ( DIuititHj  anil  ( '.ili  iit l.i ;  also  t)e- 
t»wn  Uonibas,  Colombo,  SinRapun.',  Hunfi-Kong  and  Shiinghai; 
and  bctwwii  Hung  Ku;i^;,  N  i^ir-iki,  Hn:^u  .iiul  ^'okoh-ima.  !  hiT(' 
i»  likewise  a  iliri-ci  (urtiiitihily  service  of  through  steamers  to  China 
wkI  J«pan  at  special  ntta.  The  maiU  Me  dopaiched  weddy 
to  BoDMMy,  ^oing  one  week  by  direct  mafl  ateMiier  and  the  next 
by  tbe  foitJiiKhtly  AiutraJian  litH-r  asi  (at  as  Aden.  A  fast  twin- 
■cmrvcMel — the  "  Saleette  " — built  after  the  idea  of  the  "  Isis  "  but 
of  thrirc  her  tonnaj^c — lakei>  the  Bombay  mails  from  Aden  on  the 
vvrrk  '  wliiii  (iii':f  IS  HO  MCAnicr.  l  <ir  ih.i'  I n> lian  and  Australian 
mail  .'lerv'iccs  a  new  type  of  steamer  known  as  the  "  M  "  class  has 
been  provided.  There  are  already  no  less  than  ten  aucb  vesacls, 
all  twin-aocwa  of  ■imilar  design,  commencing  with  the  "Moldav-ia," 
built  1903*  of  9S0O  tons  and  14,000  i.h.p.  and  running  up  to  1 2,,<ioo 
tonaaaa  ISiO0Oi,h.p.  in  the  "  Maloja  and  "  Medina."  In  1010  a 
new  service  was  acquired,  the  Blue  Anchor  fleet  of  Mr  Wilhclm  Lund 
beinf;  purrhascxl.  This  gave  the  company  an  entry  into  the  South 
Africiin  mull-,  the  Blue  Anchor  stt'.wr.ers  calliiig  at  ('ape  Town  and 
l)iitli.iri  un  their  way  to  Australia,  and  nuw  and  larger  vessels  arc 


being  provided  for  this  branch  aissu  of  the  company  s  activities. 
SkKm^  SmU  »  AiUm  CbMteav.— The  aim%BiB«kw  d 

of  MoMfs  Shaw.  Sav&l  ft  C&  of  London  and  of  the 


of  the 


Albion  Shipping  Company  of  Clasgow  brought  this  company  into 
its  present  form  at  the  close  of  the  year  18^3.  At  that  time  the 
amaJK^mating  firms  owned  a  large  fleet  of  sailing-ships,  and  traded 
chiel^'  between  England  and  New  Zealand.  Soon  after  the 
amalgamation  the  comtuny  began  to  acquire  steamships,  which 
gra<lually  supplanted  tneir  sailing  vessels.    The  Shaw,  Savitl  & 


Albion  Company  were  among  the  first  in  tbe  frozen  meat  trade, 
and  their  vessels  are  fitted  to  carryr  large  numbers  of  carcaiK-<i. 
With  this  company  the  White  Star  Line  of  Liverpool  became  asiio- 


ciated  in  the  year  1884,  and  five  of  their  ships  now  run  in  the  lli  tt 
of  the  Shaw,  Sivill  &  Albion  Company.  In  June  1910  .m  otter 
was  made  by  Sir  John  Ellcrman  to  take  over  the  llevt,  which 
at  tli.il  lime  Cl)tl^i^(^1|  of  slii  twin  ^  rew  and  five  single-hcrcw 
steamshi[>s  with  a  total  of  Jl,J(X>  tons  gross  register,  a  twelfth 
vessel  being  under  coaatnictiaat  The  nute  to  New  Zealand  is 
by  the  Cape  of  Good  Hope  am  the  otttmid  voyage,  returning  by 
Cape  Horn,  thus  going  completely  round  the  globe  every  vo>'aKe. 
After  leaving  London  the  steamers  call  at  nvmouth,  Tenerifle. 
Cape  Town,  HoUirt  and  UVlliti({ton;  returning  from  New  Ze-aland, 
the  pon.s  toiK  hed  are  Rio  (5iomefimes  Montevideo).  TenerifTe. 
Plymouth,  London.  The  "  .Arawa,"  which  came  out  in  ltiS4,  made 
the  outward  voyage  In  t8  days,  and  the  run  home  in  35  da^s 
4  hours  steaming  time;  she  thus  made  the  circuit  of  the  world  in 
73 da]n4  hours  net  tune, 

Vtuon  Sltaituki^  Company  (see  Castlt  Line). — This  company 
first  came  into  existence  in  1853  under  the  name  of  the  I  nion 
Steam  Collier  Com|wny.  with  ncapital  of  JVio.ooo.  .\l  il.sconmience- 
ment  it  possessefl  a  lleet  of  live  small  stearners  with  an  agf;reKate  of 
only  2337  tons.  Hut  by  tlie  time  (lie*-  vevM.-l!;  v.ere  built  the  Crimean 
War  was  being  actively  carried  on,  and  it  was  thought  advisable 
to  employ'  them  for  other  purposes  than  those  for  wldch  they 
fe  originally  intended.  They  ran  for  a  time  between  Southamp* 

B,  Constantinople  and  '^niyrna;  but  tlw  tflUMpOTt  service  provet] 
remunerative,  ami  were  Uied  fOT  the  conveyance  of 

troops.  .\t  the  clii^>  of  the  vv.ir  the  company  *ti»  nyi^li  red  under 
the  Limite<J  Liability  -\''t  b\  iis  ineM-nl  si.une.  It  n.i-i  then  detcr- 
minxl  to  run  the  ves<<ls  lietwecn  Snnhampton  and  Hr.uil  with 
carg<i,  b-.it  this  dirl  not  ptove  |ir<itiiable.  and  in  1^57  a  notable 
change  took  place  in  the  status  of  the  company,  for  in  titat  year 
it  took  its  phirf  amoag  the  great  ocean  mail  companies  of  England. 
In  that  yoar  a  contiact  was  completed  with  the  government  for  a 
monthly  mail  servioe  for  five  years  to  the  Cape  of  Good  llo[>e  at 
an  annual  itubiidy  of  £30,ooa  Tbe  "  Dane  "  was  the  first  steamer 
to  leave  Southampton  with  the  mails  on  the  15th  of  Septemlier.  In 
1858  the  subsidy  was  incrcase<l  in  order  that  the  company's  &hips 
might  call  at  St  Helena  and  Asceniaon  for  mails  on  the  homeward 
voyage.  When  tbe  first  contract  eqiired  tbe  company  secured 
anotner  for  five  years.  A  service  between  the  Cape  and  Natal, 
'  a  temporary'  arrangement,  was  inaui;ur3ted  in  1863,  and  a 
years'  mail  service  contract  with  tlie  Natal  government 
was  concluded  in  1865.  In  1873  the  House  of  Commoiu  rcfuwtl 
to  ratify  a  contract  whirh  the  government  had  entered  into  with 
the  ci>mi>any  for  an  exiendeil  mail  M  rviee;  the  company,  however, 
«  arti<i|  out  Its  intentii,in  to  extend  its  st\  ire  to  Zanzibar.  Hut  in 
October  1876  a  new  mail  contract  with  the  Ca|>e  of  Ciood  Hope 
(ovofMMnt  ma  ontend  Into  lor  s  fortnightly  service  between 
nymoutb  mul  Tabte  Bay,  the  wnitli  of  voyage  not  to  encecd 
twenty-six  days.  During  the  Zulu  War  thi?  company  nrndered 
oonsiaerabic  serv  ices  to  (".rcat  Britain.  In  i.'i;^  three  ships  were 
employe*!,  and  after  Kinrlida  they  conveyed  reinfonx:mcnts,  the 
"  Pretoria  "  being  the  only  mail  su  iiner  to  1  arry  an  entire  regiment, 
thegiHt  Hiyhlanders.  It  was  on  this  coiii|;,nn  "s  s.s- "  Danulie  "  that 
th<'  prince  Itnix-rial  sailed,  whilst  the  ohi  ■-  "  < '.erman  "  tixik  out 
the  Empress  Eugenie  when  she  went  to  vi.sit  the  scene  of  his  death. 
The  direct  service  with  the  Cape,  Natal  and  Zanrihar  wa«  in  18H1 
discontinued,  and  in  February  of  that  year  opciations  were  extended 
to  the  Contincnt,  a  tervlce  fron  Hambui(  waa  commenced,  running 


every  twenty-eiKht  days,  which  for  a  time  proved  highly  successfuL 
A  branch  w  rviii  t.j  .Antwerp,  l>egun  in  1882,  w.xii  rii.st <jnlinued  for 
a  time,  but  siibsuijuently  resumed.  \\.  the  time  of  the  I'anjdch 
■J  .ife  ill  11^85,  when  hostilitie.'i  were  thr»'ai<  ii:n^  wiiti  Kii'.^i.i.  two 
of  this  company 's  steamships,  the  "  Mixir  "  and  the  "  Mexican  '  were 
selected  to  act  as  armed  cruisers  for  the  defence  of  South  Africa. 
The  former  was  the  only  merchant  vesml  on  which  the  pennant 
was  actually  hoisted.  In  1889  tbe  company's  continental  traffic 
increased  so  that  it  not  only  resumed  the  despatch  of  through 
sK'amers  from  Hamburg,  but  made  calls  at  Rotterdam.  This 
service  afterwards  bcvame  fortnightK,  calls  beini.;  m.ide  at  Rotter- 
dam, Antwerp  and  Hamburg.  New  contracts  with  the  colonial 
governments  were  made  in  1888.  and  in  tlie  same  year  Souihamnion 
took  the  place  of  Plymouth  as  tbe  outward  mail  port,  while  in 
1889  the  nomeward  mails  were  landed  at  Southampton  in  place  of 
Plymouth.  In  1889,  by  the  construction  of  the  "  Scot,"  the  company 
.tcquired  .1  much  larger  vessel  than  any  they  had  hitherto  employed; 
in  1895  Messrs  Harland  &  Welti  successfully  accomplished  the 
task  of  lenvtlhening  this  ship  tiy  cutting  her  in  two  ^ur.idships  .ind 
adding  54  ft.  to  her  ;i  njth  antl  lOOO  tons  to  her  t.  nnaj^e.  She 
»ubite<4uently  was  altered  to  adapt  her  for  public  yachting  jourposes 
and  transferred  to  the  German  flag  under  the  name  of  "  Oceana." 
In  1893  the  company^ entered  upon^ba  oaw  policy  of  building  a 
large  number  of  pnctically  sister  shina  lor  its  intermediate  trsule. 
All  were  built  by  Messrs  Harland  &  Wolf,  and  fitted  with  twin- 
screws.  The  scries  included  ten  vessels,  commencing  with  the"  Gaul  " 
"f  4745  tons,  .Old  ending  w  ith  the  "  Calician  "  of  6757  tons  lauiKhcd 
in  1900.  Meanwhile  from  the  same  yard  tbe  mail  steamers  "  Nortnan," 
"  Briton  "  and  "  Saxon  "  were  added  to  the  fleet.  The  last-named, 
which  came  out  in  1899,  is  a  vessel  of  12,385  tons,  with  a  length  of 
570  ft.  By  a  resolution  passed  at  a  meeting  of  sharehotders  bckl  on 
the  13th  of  February  1900,  this  company  was  atnalsaroated  with  the 
Castle  Line  (see  below).  At  its  absorption  its  fleet  consisted  of 
twenty-three  vessels,  of  which  nine  were  over  fKxx)  tons. 

L  nion-Caille  Line. — This  company  was  formol  by  the  amalga- 
m.ition  of  the  I  nion  ami  (  a -.tie  lines,  rn-viously,  though  practi- 
cally all  the  \XNWcls  made  their  final  departure  from  Southampton, 
the  Union  Una  only  made  k»  IwadmMHten  at  that  pott,  the 
Caatle  linen  coming  round  fram  Lonaon.  After  amalgamation, 
the  mail  steamers— to  whkh  cargo  is  not  of^so  much  importance 
— did  not  come  to  the  Thames  at  all,  the  increase  in  their  size 
and  the  nei.:lii  t  of  the  improvement  of  the  river  and  of  the  docks 
by  the  a!:thi;rilies  makir.g  it  undcsiruljle  that  they  sh<juid  do  mj. 
The  cargo  tintermn1iate)  liners,  on  the  other  h.ind.  all  loiid  in 
London,  and  many  of  them,  before  their  final  de[:artnre  from  the 
Thame.s  visit  Hamburg,  Antwerp  ami  Ruiterdam,  for  the  purpose 
of  picking  up  cargo.  On  these  North  Sea  trips  ptwcnmn  aiC 
carried,  and  facilities  are  given  for  their  accommodation  on  boaid 
during  the  calls  at  the  various  ports.  The  f>ew  company  carries 
out  the  cimtr.icts  of  its  two  constituents  and  thus  despatches  every 
Saturday  a  mail  steamer  from  Southampton  via  Madeira  to  the 
Capo  and  Natal.  An  hour  or  so  before  the  sailing  of  the  mail 
boat  an  intermediate  steamer  departs  from  the  same  )Mrt.  Her 
plaoei  of  call  are  Teneriffe  or  Las  Falmas  for  certain,  and  possibly 
also  Ascension  am]  St  Helena.  These  vessels  serve  the  east  coast 
ports  of  .Mgoa  Bav  and  East  London  as  well  as  Natal.  Some  of 
them  also  go  to  EJelagoa  Bay,  to  Beira  tm  the  mainland,  and  to 
the  isl.iiid  of  Mauritius.  In  1910  a  funher  extension  was  made, 
a  monthly  siTvire  being  instiitited  to  H.ist  .Africa  throt;^:h  the 
Canal.  He-.iixs  the  two  weekly  vess<ls.  however,  ihire  are 
despatches  <if  extra  mid-weekly  i:ili  nnediate  steamers,  and 
these  extra  sailings  have  recently  tended  to  become  more  fre- 
quent. The  company*!  attention  nas  for  some  time  been  directed 
to  the  trade  between  the  United  States  and  South  Africa,  and 
within  two  years  after  amokamation  eight  new  steamships  were 
constructed  with  a  view  to  tne  development  of  the  trade  between 
Cape  ports  and  New  York.  Nor  did  the  union  of  the  two  com- 
panies stop  the  improvement  of  the  general  fleet.  The  lo,ooo-ton 
twin-screw  mail  steamers  "  Kinfauns  Castle "  and  Kildonan 
Castle"  were  delivered  to  the  Castle  Company  from  the  Fairfield 
vard  prior  to  the  amalgamation.  Messrs  Harland  &  Wolff 
had  the  "  Saxon."  2000  tons  larger  than  these  ships,  well  in  hand 
at  the  time.  Hnt  the  "  Walmer  Castle."  a  laiger  and  still  later 
addition  to  the  fleet,  cmbcxiied  as  far  a.s  pos.«ible  tne  practice  which 
from  experieni  e  commended  itself  to  both  the  old  companies.  Subsc- 
ij^uent  additions  to  the  mail  fleet  have  Ixx-n  the  sisters  "  Armadale 
(  astio  "am!  "Ke-.il',uirtli  ( ".i-.tli'."  followed  in  10  by  the  "Edinburgh 
Castle  "  and  the  "  Balmoral  Castle  "  of  13,300  tons  each.  Provision  is 
now  made  for  the  carriage  of  the  malls  eaclusivcty  in  twin-snev 
vessels.  Meanwhile  the  istermedhite  ffect  nai  reeeKwd  omcd 
vessels  of  large  dimensioBS  and  of  comfortable  accommodation, 
though  of  speed  inferior  of  course  to  the  mail  steamers.  The 
comtuiny  provefi  its  capacity  in  the  South  .African  War,  when  it 
cairied  cast  IxKlirs  of  nii^ii.itv  ,ind  civilian  iKissen;.;iTs  by  ii=;  rx'gular 
steamers  at  a  time  when  many  of  its  ves.sel»  were  ch.iiteti-d  b)  the 
government  as  tfoopers  and  storeships.  In  spite  of  the  strain  put  on 
the  rcsourrca  of  thecompany  by  the  heaw  work  entailed  by  the  South 
African  War,  txjih  on  the  vessels  employed  in  their  regular  service 
and  on  those  especially  taken  up  for  government  transport  duty,  it 
was  found  poeatble  already  to  discard  two  of  their  older  vessela. 
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WUk  Star  Lin*. — Though  perhipe  chiefly  known  in  the 
Ya(k  tnid«b  the  Whil*  Stw  Mm  mt  fint  hokted  ill  the 
kit  century  over  ■  ieet  of  euppen  whkk  mIM  ta 
In  1M7  Mr  Thomas  Henry  Ismay  took  it  over,  and  two  yeen  later 
the  gieat  revolution  in  the  constitution  of  the  company  took  pisure. 
It  was  in  1869  that  Mr  Ifmay  formed  the  Oceanic  Steam  >>.i\'ication 
Compan\  to  run  .1  line  of  ste-unerti  ln'iwifti  I.iver[xKil  iiiij  New 
York.  Immedialeiy  un  its  furmatiun  the  company  cntencd  into 
■fiangeineiita  with  Messrs  Harland  &  U'olff  of  B«Uast  for  the 
ootutniction  of  a  fleet  of  high-class  paaaeiuicr  ships,  aoA  it  is  wxthy 
of  notice  that  the  tenae  upon  which  MeMct  Harland  ft  WoW 
built  the  White  Star  ihipe  waie  pecufiar.  No  da&die  pike  was 


agreed  upon,  but  the  actual  cost  plus  a  percentage  for  builder*' 

Orofitnaacfcanid.  The  int  **  Oceanic."  pioneer  weemehip  of  the 
ne,  was  lauaoed  on  the  37th  of  AuRut>t  mjo,  and  tailad  for  New 
York  on  the  3nd  of  March  1 87 1.  Her  advent  opened  a  new  eia 
in  Atlantic  travel.  She  introduced  the  midship  talooaa  wMch  ex- 
tended the  whole  width  of  the  ship,  thus  gi^nng  increased  li||:ht 
and  impruved  vcniiUtion,  and  reducing,  (i>  1  minimum  the  Mnaation 
of  the  vessel's  motion.  Thc^arrangcmcnt  thus  introduced  is  now 
almost  universally  adapted  in  the  construction  of  ocean  linen. 
The  "  Oceanic  "  waaaisoaanower  in oroportion  to  her  length  tbaatha 
vesMlB  pcevioosly  dengned  for  toe  tmnatlantic  mail  service. 
In  i^rr  UK  "  Britaaafe '^ndnead  the  pasMCi  to  7  daya  10  houia  and 
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International 

Ca— 
Whit*  Star  Line 
Leyland  Line* . 
.American  Line  and  Red*  Star 

Line  ..... 
Atlantic  Tntnnort  Ca 
Dominion  and  BfiAh  ftNocth 

Atlantic  Co. 
Vwds  owned  jointly  with 

Shaw.  Savill  &  Albion 
National  S.&  Co.  .  . 
TraioinyShtp  . 


Hamburg- .Anicriciin  I.i ric 
Norddeutachcr  Lloyd 
P.  &  O.  Company 
Britidi  India  S.N.  Co.  . 
VMy^  Mail  S.P.  Co.  .  . 
Pacific  Steam  Navigation  Co, 
.\Ifred  Holt  &  Co?-Ooean  S.S. 

Co  

Chin.i  Mutual  Steam  Navigu 

tion  Co.  .... 
Funieas,  Withy  A  Ca  . 
Eider,  Dempater  ft  Co.* . 
Union-CatOe  Co.*  .  . 
Mcwsgcfies  Marititncs  . 
Nippon  Yusen  Kaisha 
Ellvrmaii  l.im.-, 
Lamport  &  Holt  .  . 
NaT.  Gen,  Itetkwa*  .  . 
Hansa  Linn  .... 
Compagnie    Gdnbaie  Tians- 


atlantique 
Harrison  Line  of  LIvaipoot 

Austrian  Lloyd  .  .  . 
Cunard  Line  .... 

Clan  Line  

Canadian  Pacific  Railway 
Hamburg^  South  AoMrican  Line 
Wilwn  Line  .... 
Kosmo«  Line  .... 
Allan  Line  .... 

Ropncr's  

Nfaclay  &  Macintyre 
Charveurs  R^nis 
Booth  Line  .... 
Holland-.Amcfloan  Line  . 
Prince  Line  .... 
Bucknall  Line  ... 
.•\ti<  hiir  Lino  .... 
West.ill  Line    ,      .      .  , 
Volunteer  Fleet 
ohnston  Line  of  Uvcnnol 
^ompallia  TranaadantKa 


31 
42 

16 
14 

>3 

7 
2 
I 


I  26 


45 
40 

39 

18 


Gfow 


372.045 
253.80J 

164.213 

107,650 

51.053 
16.005 
1.814 


1.053.238 


Flu! 


British 
Urili&h 

Mixed 
British 

British 

British 
British 
British 


( H-rnian 

<  .frnum 

British 

British 

194.663 

British 

183.234 

British 

234.8(^ 

Uritish 

105.751 

British 

British 

British 

British 

French 

Japanese 

British 

British 

Italian 

German 

French 

British 

.Austrian 

Briliiih 

British 

British 

( icrmnn 

nritish 

(irrman 

British 

British 

Hriiish 

I-'rench 

British 

Dutch 

British 

Briti>h 

British 

Briti-.*h 

Russian 

British 

'  This  tivbli-  is  lia»<^l  on  that  conuinetl  in  a  paper  on  "  Shipping  Subsidies,"  by  B.  W.  Ginnburg,  pu!ili,--tn-d  in  the  Jourtwi  oj the  Royoi 
SlalislUal  .Sivir/y  (September  1901). 

*The  L<.'>  laii(i  Line  was  formerly  the  Leyland  Line  and  West  India  &  Pacific  Steam  Navigation  Company. 

*  In  1891  the  old  American  Line  had  SMeamers  of  10,166  tons;  the  Innian  Line  6  steamers  of  41,376  tons:  the  International  Line 
4  steamers  of  12,1 13  tons;  and  the  Red  Star  Line  9  steamers  of  3i),6o<)  tonsw 

*  Messrs  Elder,  Dempster  ft  Ca  BOW  control  the  flt-t-ts  of  the  Afric.in,  Kriti^h  &  ,Afriran.  and  Imperial  Direct  Steamship  coffipanien 
'  Formeriy  the  Union  LineaadtheCastle  Line.    In  |8<>I  the  I'nion  Lino  had  23  steamers  of  55,576  tOOS,  and  the  UMtle  ** —  ' 

Bteamen  of  S7.934  tons.  *  Formeriy  known  as  the  Florio-Rubatuno  Line. 
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50  minute*,  excdling  by  three  kwn  tlw  Imt  picvioas  Aflantle 

iwrnun  After  the  year  18M  the  company  ccnied  tn  huild  sinx:le- 
•erewtteamers,  all  later  vchcI*  having  been  constrtK:t<.'<l  on  thetwin- 
srrew  «ysti'in,  of  whir  h  the  superiority  had  been  clearly  Hemon- 
s-lriitic!  .\l>..u(  iliis  time  also  the  owniTs  of  the  line  lietame 
miMiiisililf  ir>r  an  important  advance  in  steamship  construction 
whirh  w  1-  iiccrwards  imitated  by  merchant  ihipa  a  all  the  great 
maritime  i^iowenL  The  "  Teutonic  "  and  "  Majestic,"  introduced  in 
iMoaml  1890^  were  the  first  merchant  shins  constructed  with  a  view- 
to  Uieir  Uie  ai  possible  auxiliaries  to  the  Ko>-<tl  Navy.  The  former 
was  present,  armed  with  ei^'ht  quirk-firing  Runs,  at  the  naval  in- 
spection by  the  Gt'rm.in  irn[«-ror  in  1H89.  With  thf  I.umrli  of  thi- 
second  "  CVriMnic  "  in  Janii.iry  iH9<)  the  fcmpany's  record  was  Ktill 
furthr:  ..  nth! need.  Tin-  \\  liiri'  Si.ir  l.iiii-  was  from  I877  reRularly 
employed  under  contract  with  the  Britiiih  guverament  to  carry  the 
AmriGBa  aaiia  from  Liverpool  and  Queenatowa  to  New  York. 
DtiMci  thi*  weeldy  mail  and  passcn^  Krvice,  a  ifeet  of  twin- 
new  caigo  vessels  nvaintainod  a  subsidiary  service  Ijctwecn  Liver- 
pool and  New  ^'ork.  These  vesnels  were  esr>i<  ially  designed  for 
the  conveyance  of  rattle  and  horses.  After  188^  several  steamships 
of  thc'  line  were  employeil  in  the  Shaw.  Savill  &  Albion  strvuL' 
between  lx>ndon  and  New  Zealand.  Three  of  the  comp.tny'.-( 
•hipa  ran  in  the  line  of  the  Oeddewtel  &  Oriental  Company 
between  San  Fmnciaco  and  Yokohama  and  Hong-Konf^.  The 
company  inaugurated  a  aervice  to  Australia  from  Liverpool  in  1899. 
Five  ships  ran  in  it  (calling  at  Cape  Town)  to  Albany,  Adelaide, 
McUxiurnc  and  Sydney.  The  ports  visited  by  their  vessel*  in 
New  Zealand  will  be  found  detailed  under  Shaw,  Savill  &  Albion 
Comiiiiny.  In  1902  the  absorption  of  tlie  White  Star  fleet  and 
management  in  the  Morgan  shipping  combine  was  amngcd. 
Since  that  time  several  alterations  have  taken  place.  The  mail 
tttumm  of  the  line  left  Liverpool  for  Southampton  in  lune  1907 
and  now  call  at  Cherbourg  on  their  way  to  and  from  New  York. 
Two  services .Tre  stilt  maintained  between  I.iverrKiol  and  Sew  York- 
one  the  old  cargo  service,  and  the  other  a  weekly  desjiutch  of  large 
passenger  and  cargo  vessels.  In  addition  to  the;*  there  arc  two  other 
Arlaniic  services  from  Liverpool — one  to  Boston  and  the  other 
mainutned  in  conjunction  with  the  Dominion  Line  to  Canadian 
mprUh  There  is  also  a  line  of  White  Star  steamers  between  New 
Writ  and  the  Mediterranean.  Several  important  vcxada  from 
other  limbs  of  the  combina  have  been  biDtight  mdcr  the  White 
Star  Sag.  whilst  the  company  laa  atao  ptaetieally  afaaortwd  the  old 
Aberdeen  Line. 

Wtisim  /-IB*.— Thomas  Wilxin,  Son.s  &  Co.  is  at  the  prcseilt 
time  the  largest  private  !ihi|)-oHninK  comp«iny  in  the  world.  This 
line  traces  its  origin  as  f.ir  liaek  as  1835.  It  was  founded  by 
Mr  Thomas  Wilson  in  conjunction  with  Messrs  Hud-'ion  and  Bockini^- 
Ma,  and  on  tho  retirement  ai  the  two  lart-named  gentlemen  it 
acquired  ht  preaent  title.  Early  in  the  Yorties  the  firm  was  running 
three  steamships  to  Gothenburg,  and  was  engaued  largely  in  the 
iron  trade,  importing  large  quantities  of  Swctiish  and  Russian 
iron,  and  running  a  rt-giilar  line  of  siilinx  Imais  to  Swedi.sh  ports. 
It  also  despatchc-<i  a  n-K'il.ir  serine  to  Dunkirk.  Steamshijia 
gradually  superseded  the  sailing  vessels,  and  new  steamers  year 
fay  year  were  plaoed  oa  tho  Senadinaviafl  service.  About  this 
time  the  firm  lecured  the  nafl  contnct  between  England  and 
SwedtO.  wUch  it  still  holds.  After  the  Crimean  War  it  started 
tlNrStPetenburg,  Stettin  and  Riga  trade.  During  the  Franco- 
Gnman  War  the  trade  to  Stettin  had  to  be  suspended:  ami  as  a 
act-oiff  the  service  to  Trif>te  was  inaugurated,  wlmh  has  develnixxl 
into  an  independent  Adriatic  and  Sicilian  service.  The  Norwegian 
trade  was  then  improved  by  the  despatch  of  sieamaliqwto  Bergen, 
Stavanger  and  Trondhjcm,  and  subaequcntly  a  iCfvtee  of  large 
■taamcra  began  running  to  Constantinople  and  the  Black  Sea. 
After  the  opening  of  the  Suez  Canal  the  trade  to  India,  whirh  has 
since  assumed  such  considerable  proportions,  was  inaugurated. 
In  1S7S  the  firm  huiiicheii  out  into  a  more  hardy  enterprise,  by 
commencing  to  run  steamers  to  .America.  Its  vessel*  in  I902  ran 
to  New  York  regularly  from  Hull  and  the  Tyne porta.  The  original 
Calcutta  trade  was  discontinued  when  the  New  York  line  was 
itarlcdi  but  in  1M3  •  service  was  established  between  Hull  and 
Bombay.  !n  li^i  the  firm  became  a  private  limited  company 
and  in  1804  took  over  the  coasting  trade  Ix-twecn  Hull  .it>d  New- 
castle. The  company  employs  a  numUr  of  I.irne  and  swift  ships 
in  the  Norwegiiin  pa.sscnger  traffic,  which  in  the  summer  season 
now  KMrhes  ver>-  cimsi<li  r.iljlc  projKjrt inns_  It  has  frequent  ser- 
vices of  passenger  and  cargo  vessels  to  the  ports  of  northern  Europe, 
carrying  naMengBn  hi  the  •Haoa  aa  far  Borth;as  the  North  (  ape 
Of  course  the  mnter  ameon  necesaitatea  considenible  vanation  of 
summer  servkcs  to  Baltic  ports.  In  1903  the  fleet  of  the  old- 
established  Hull  firm  of  Messrs  Bailej'  &  Leelham  was  absorbed, 
and  in  IQoS  thai  of  the  North-Kastcrn  Railwav  Comfxiny. 
There  arc  aLw  steamers  leaving  ( Irimsby,  Manclu  si>  r  and  Liver^xiol 
regularly  for  Scandinavian  and  Baltic  poru:  weekly  services  to 
Chent.  Li\-crpool  and  NewcBttie;  •«!  •«vie«a  to  Mediterranean 
and  Black  Sea  ports.  Bendes  the  New  Voifc  Vat  there  are  ocean 
services  to  Boston,  to  Ni-w  Orleans  and  the  liwr  Plate.  ^  There 
ia  also  a  weekly  scrAke  to  and  from  Loadoii  and  Boitow  iu  oon- 
jvnctioa  with  tne  Furaeaa-Leyiand  Line. 


rMMftajm.— The  scope  of  this  article  will  not  allow  of  any  do> 

tailed  reference  to  many  of  the  important  foreign  lines  which  in 
a  complete  history  should  lie  mentioned.  The  Hansa  Company 
of  Bremen;  the  (■har>;e(!r-i  KAunis  of  Havre;  the  Holland-.Xmrriran 
Line,  which  h.is  of  recent  years  addc-d  to  the  fleet  several  fire  twin- 
screw  liners,  built  at  the  Belfast  yard;  the  Coitipaftia  Transallantk-a 
of  Barcelona,  which  performed  so  great  a  feat  in  the  transport  of 
troojM  from  Barcelona  to,Cuba  in  the  latter  days  of  Spain's  dominion 
over  that  island;  the  Paciiic  Mail  Company  of  the  United  States; 
.md  many  others  might  be  noticed.  A  whole  article  might  be  d^ 
votixl  to  the  Work  of  the  lines  on  the  North  .American  inland  waters, 
while  there  are  several  other  EnRlish  companies  which  might  well 
claim  attention.  l>oth  from  the  in.ijjnitude  of  their  ufi  !aiior.s  and 
the  extent  to  which  they  have  dcvelojxxl  ty[K's  of  ^'  ifi-  .i.ii.ihle 
for  thcpcculiariiics  of  the  trades  in  which  their  vessels  are  engaged. 
The  Cka  Line,  for  example,  haa  largely  adopted  the  trniM- 
dccked  dite,  which  ia  the  iMrign  et  Messrs  W.  Doxfoid  A  Co.  of 
Sunderland.  This  tvpe  of  ship  is  intended  to  cany  laige  cargoea 
on  a  small  registerca  tonnage  and  a  light  draught,  without  paying 
for  it  by  a  sacrifice  of  wefltheHy  qualitiesi.  The  same  object  u 
aitne<J  at  by  the  design  of  the  trunk  steamers  built  b\  .Messrs  Kopner 
of  Stockton.  The  Isberwood  s}'stem  of  construction  and  the 
cantHewer  type  of  eaigo  atcunar  an  other  dcvicis  for  attatnint 
the  aama  object.  Tlwn  there  are  the  tank  steamer*  comtructed 
for  the  carriage  of  oil  in  bulk.  Many  of  thes<>  ships  are  adapted 
not  only  ibf  the  carriage  of  oil.  but  alsf)  for  its  consumption  in  their 
furnaces  in  plai-c  of  ccj.»l.  We  have  alre.adj'  referred  to  some  of  the 
v,~i!«fl!.  Iirletl  with  r\-fri(;eniting  apikinitus  for  the  -.arrian*"  de.id 
meat,  and  to  the  cargo  steamers  of  the  Atlantic  companies,  which 
are  supplied  with  convenience*  for  carrying  valuable  racehorse* 
and  cattle.  The  experience  of  many  years  has  enabled  the  owners 
of  some  of  these  tines  to  exhibit  a  wnnrteriully  low  record  of  laiB| 
the  penrentage  of  desiths  at  sea  to  numU-rs  carried  being  smu 
beyond  the  clreams  of.  sav.  the  '.seventies.  A  tenth  of  1%  over  a 
WiiM'whal  exlendeil  (lerioif  is  not  an  un|iret'e<!ented  average. 

The  table  shows  something  of  the  nient  growths  of  companies, 
and  at  (he  same  time  records  .some  of  the  anvalgamaiions  which 
have  been  so  frequent.  It  should  be  e.\plaine<l  that  the  table  does 
not  pretend  to  iJO  eahnaatiwe>  The  fleets  embraced  in  it  are  not 
iMcesmifly  att  thoae  whoie  tonnage  renches  above  the  lower  limit 
shown.  There  arc  now  a  number  of  lines  whose  total  exceeds 
100,000  tons  which  are  ruit  shown  in  the  list.  .Amongst  them  may 
be  cited  the  Hamtiur>;  l'acitk-  Line,  the  ("lerman  line  to  .Australia,  thif 
Union  ('(inipany  of  .Nt  w  Zcalan  I  w  hichcontains  many  small  vessels, 
the  Forende  C<>tn|iaiiv  of  Cofieiihagen  and  the  Anglo-American  Oil 
Company.  The  table  shows  how  whilst  the  ptttdpal  Unc*  are 
largel)^  increasing  their  fleets,  one  or  two  companies  are  fsllinc  back 
in  their  grna*  amount  of  tonnage.  The  figurea,  moreover,  are  Mib- 

i'ect  (o  certain  rceervations.  The  count  waa  not  necesoarily  taken 
>y  the  various  companies  at  the  »:ime  period  of  eiwh  year.  Some 
of  the  figures  given  may  include  numijers  and  tonnages  of  tugs 
ami  tenders,  while  others  mav  excluiie  ihem.  Again,  some  of  the 
companies  may  have  returned  in  their  fleeU  the  vcsaeb  which  they 
had  under  constnictwn,  whilst  others  may  not  have  counted  theok 
But  none  of  these  considetatiott*  can  much  affect  the  gencnl 
n'gnificancc  of  the  figures  shown.  The  growth  in  the  averagt 
sin.'  of  individual  shifw  is  .^s  m.arke<l  .is  that  of  the  .iggregafc  tonnage 
of  t  he  companies. 

.AuTHORlTlKS. — The  following  books  throw  much  light  on  the 
history  of  the  leading  steamship  lines:  Hittory  of  Merchant  Skipping, 
by  W.  S.  Lindsay  (London,  Sampson  Low  &  Co.):  La  Narig.  comm. 
au  XIX.  tikie  (i^ris,  1901);  A.  J.  Maginnis,  The  Ailaniu  Ferry 
(jrd  ed.,  London,  Whittaker  &  Co.):  ET  R.  Jones,  The  Shipping 
World  Yeitr- Book ;  IJoyd's  Register  of  Bnltsh  and  Fcreii-n  Shipping 
(published  annualh  i,  .XKij  -i-e  a  t<im|irt-heiisive  article  on  thin 
subject  in  the  (^lunrtfiy  Kr.'ini'  for  January  1900.  fVrhaps  the 
fullest  information  is,  as  .1  r;:li'.  to  l<e  OllCilaed  mn  the  h.m  tbooks 
issued  by  the  compjanics  themselves.  W.  G.) 

STEARIC  ACID,  n-Ociodecylic  acid  CE^CR^,»CO~U.  an 
organic  acid  found  as  its  glyceridc  stearin,  mixed  with  palriiiiin 
and  olein,  in  most  tallows  (hence  its  name,  from  Gr.  ortop, 
tallow).  The  so-calleil  "  stearin  "  of  caadlct  h  ft  miZtUR  of 
Stearic  and  palmitic  acids  (see  Candle). 

STEATOPYOIA  (Gr.  oriap,  fat,  tut^  nimp),  an  unusual 
accumulation  of  fat  in  and  around  the  buttoclU.  The  deposit 
of  fm  is  not  confined  to  the  gluteal  regions,  but  extends  to  the 
outikfe  ud  fnmt  of  the  tliighs»  forming  a  thicli  layer  reaching 
i^ymff'w—  to  the  knee.  TUs  ctuiovB  devdopment  constitutes 
a  racial  characteristic  of  the  Bushmen  (f.t.).  It  is  fpedaOy  a 
feature  of  the  women,  but  it  occurs  in  a  less  degree  in  tlw  nt^es. 
It  is  also  comriioii  aiiionK  the  Hotlentots.  and  has  been  noted 
among  the  pygmies  oi  Central  Africa.  In  women  it  is  regarded 
amnnK  them  as  a  beauty:  it  l»cgins  in  infancy  and  is  fully 
developed  on  the  first  pregnancy.   It  is  often  accompanied  by 
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the  peculiar  formation  known  as  "  the  Hottentot-apron,"  hyper- 
trophy of  the  nymphae  (TabliLTi.  No  satisfactory  explanation 
of  these  ""f  has  been  ofieied.  Steatopy^  would 

•■em  t»  hm  bean  a  dMiactMbtic  of  a  race  whkb  once  CKtended 
ten  theOnU  of  Aden  totheO^etf  GoodHiop«,«(«l>khttock 
Buhmen  and  pygmies  ki«  tenuuBU.  Ite  dtaoomiy  hi  the 
cavtt  of  the  south  nf  France  of  igolM  In  ivMy.  presenting  a 
remarkable  dcvrlopment  of  the  thighs,  and  even  the  peculiar 
prolongation  of  ihc  nymphac,  has  been  used  to  support  the 
theory  that  a  stcitopygous  race  once  existed  in  Europe.  What 
seems  certain  is  that  stealopyRia  in  both  iexes  was  fairly  wide- 
Spread  among  the  early  races  of  man.  Wliile  the  Bushmen  and 
Hottentots  afford  the  moat  noticeable  examples  of  its  develop- 
ment, it  is  by  ao  means  rare  in  other  parts  of  Africa,  and  occurs 
even  more  freqaentljr  Mwmg  BuUndt  «f  the  male  lei  then 

SnmUII*  Dinim  CUBHCH  (t^SS-tgeS).  Ametkan 
peetaadedUc^mtbanet  Hutted,  CouMCtiait,  «a  the  8th 
•f  October  1833.  He  sttidied  two  yeats  at  Yale;  became  a 

Jeurnalist  in  New  York,  especially  on  the  Staffs  of  the  Trilmne 
and  World,  which  latter  paper  he  served  as  field  correspondent 
during  the  first  years  of  the  Civil  War;  and  was  a  banker  in 
Wall  Street  fiom  1S60  to  iqoo.  flis  first  book,  Poems,  Lyrictil 
and  Idyllir.  appeared  in  iS6o.  lo!lowL-d  by  successive  volumes  of 
similar  character,  and  by  collected  editions  of  his  verse  in  1873, 
1884  and  i8<)7.  His  longer  poems  are  Alice  of  Monmouth:  an- 
Idyl  of  the  Great  War  (1864);  Tke  Blamdeu  Prim*  (1869),  an 
aUegory  of  good  deeds,  supposed  to  have  been  remotely  nggested 
by  the  life  oi  tnaoi  AUwt;  and  an  elabonte  oommemorative 
ode  OD  Hawthene^  nad  beta*  dw  BuvaM  Pld  Beu  Kappa 
8ode(ytoiS77-  AnidyllkatmoapheKiitbeptewaltatcfaaiacter- 
bttc  of  Us  longer  pieces,  while  the  lyric  tone  ti  never  absent 
from  his  songs,  ballads  and  poems  of  reflection  or  fancy.  As  an 
editor  he  put  forth  a  volume  of  Cameos  from  Landor  (with  T.  B. 
AMrich,  1874);  a  large  Lihrary  of  (selections  from)  Ameruan 
Literature  (with  Ellen  A(.  Ifutchinson,  ti  vols.,  i8SS-iSi^};  a 
Viitorian  AnShoh^ix  iiSoj);  and  an  Amerk^in  Anthology,  17S7- 
1899  (1900);  the  ■wo  last-named  volumes  being  ancillary  to  a 
detailed  and  con- j  rchensivc  critical  study  in  prose  of  the  whole 
body  of  English  poetry  from  1837,  and  of  American  poetry  of  the 
19th  century.  This  study  appeared  in  separate  chapters  in 
StrUmir'i  MttMy  now  the  CaOtry  Mogatiiu,  and  was  reissued, 
with  cnhiaements.  In  Che  votehea  entitled  FfdarlM  PoOs  (1875 : 
continued  to  the  Jubilee  year  in  the  edftioii  ol  1887)  and  J*«««» 
of  America  (1885),  the  two  woffcs  forming  the  most  symmetrical 
body  of  literary  criticism  yet  published  in  the  United  States. 
Their  value  is  increased  by  the  treatise  on  Tke  Nature  and 
Eiemenis  of  Poetry  (Boston.  180.^1  a  work  of  great  critical 
insight  as  well  as  technical  knowledge.  He  died  in  New 
Yorli  on  the  18th  of  January  1908. 

See  I^ura  Stcdman  and  G.  M.  Gould,  The  Life  and  Letters  of 
Edmund  Clarence  Siedman  (a  voU.,  N.  Y.,  1910). 

STSEL,  FLORA  ANNIE  (1S47-  ),  English  writer,  was 
bom  on  the  md  of  .April  1847,  the  daughter  of  George  Webster. 
In  1867  she  maiiied  an  Indian  civilian,  and  for  the  next  twenty- 
two  yens  lived  in  India,  doefly  in  the  Punjab,  with  which  most 
of  her  hooka  are  connectsd;  her  interest  hi  the  edncation  of 
women,  as  an  inspectress  of  adMwIs,  gave  her  a  spedal  insight 
into  native  life  and  character.  Some  of  her  best  work  is  con- 
tained in  two  collections  of  short  stories:  From  tke  Pite  Piters 
(180O  and  TiUcs  from  the  Punjab  (1804);  while  her  most 
ambitious  effort  was  her  novel.  On  !/te  ficc  of  the  H  aters  (1806), 
describing  incidents  of  the  ludia:i  Murir.y.  She  al>o  wrote  a 
popular  history  of  India.  Later  works  are  In  the  Permanent  Way 
(1897),  Voices  in  the  Nij-ht  (1000),  The  Hosts  of  the  Lord  (1900), 
In  lit  Guardianship  of  God  (iqoj),  /I  Soterapt  Jtomtfy  (1906). 

mn  CONSTRUCTION.  The  use  of  sted  coHtradiBn  m 
the  eractioo  of  large  buildmfs  is  the  natual  oonsaqosnoe  of 
the  coodihiona  invosed  npon  owncn  of  ptiiiieity  lying  within 
sections  of  large  dtles,  and  the  leanh  of  the  intraduction  of  new 
materials  and  devices.  Apart  from  theaesthctic  conaideiations 
to  wUdi  baa  been  dne  the  oanstmction  of  spins,  towers, 


domes,  high  roofs,  &c,  the  form  and  height  of  buildings  have 
always  been  largely  contioBed  1^  a  practical  consideration  of 
their  value  for  personal  use  or  tentaL  The  cost  of  buildings 
of  the  same  dam  and  finish  b  in  direct  pnportion  to  their  cniile 
contents,  and  each  cubte  foot  eonauncted  is  commetdaQy 
unprofitable  lAidi  does  not  do  Its  part  h  paying  interest  om 
the  capital  invested.  Until  the  latter  half  of  the  igth  ccntttiyf 
these  considerations  practically  limited  the  height  of  buildings 
on  city  streets  to  five  or  six  storeys.  The  manufacture  of  the 
wrought-iron  "  I  "  beam  in  1833  made  cheaper  tirt-proof  con- 
struction possible,  and,  with  the  introduction  of  passenger  lifts 
(see  EuiVATOKS.  Lifts  or  Hoists)  about  ten  years  later,  led 
to  the  erection  of  buildings  to  be  used  a.s  hotels,  flats,  offices, 
factories,  and  for  other  commercial  purposes,  containing 
many  more  stor^  than  had  teneily  been  found  profitable. 
The  practical  limit  of  height  waa  reached  when  the  aectiooal 
area  of  the  masonry  of  thepienof  the  exterior  waOs  in  the  lower 
storey  had  to  be  made  so  great,  in  order  to  an|iport  aaidy  tho 
weight  of  the  dead  load  of  the  walls  and  floom  and  the  acddoital 
load  imposed  opon  the  latter  in  use,  as  to  affect  seriously  the 
value  of  the  lower  storeys  on  account  of  the  loss  of  light  and 
floor  space.  This  limit  was  found  to  be  about  ten  storeys. 
Various  devices  were  successively  made  to  reduce  the  si/e  of  the 
c;5tcrior  j^'iers.  In  i.Hlii  the  walls  of  a  very  large  courtyrird  v,rTc 
constructed  by  building  a  braced  cage  of  iron  and  filling  the 
panels  with  masonry,  a  system  of  construction  which  had  been 
used  in  the  early  part  of  the  century  for  a  tall  shot-tower  erected 
b  the  dty  of  New  York.  Suboeqiiently  several  buildings  WSM 
erected  in  which  the  entire  weight  of  the  Boors  and  roofs  waa 
carried  by  a  system  of  metal  columns  phuxd  agahut  the  teMr 
aoffsoa  of  the  exterior  walk.  The  waOs  thus  auppoctad  no 
bad  bat  their  own  weight,  and  woo  tied  to  the  inner  cage  temad 
by  the  wall  colnmiw,  interior  oolnmns,  girders,  and  floors  by 
anch(»8  arranged  to  provide  for  the  shrinkage  of  masonry  in 
drying  out  which  always  occurs  to  a  greater  or  less  extent.  By 
the  use  of  this  form  of  construction  buildings  were  carried  to 
the  height  ill  eishteer  nr  nineteen  storeys. 

Iron  or  steel  as  a  substitute  for  wckmI  for  constructive  pur7>oses 
was  long  thought  to  be  fire-proof  or  fire-resisting  becau.sc  it  is 
incombustible,  and  for  this  reason  it  has  not  only  replaced  wood 
in  many  feature*  of  building  oonatrttctlon  but  is  ate  used  as  a 
sobstitttto  for  maaoniy.  £i  tinte,  however,  it  waa  naliaed 
that  ten  by  llielf  i>  oot  fi«*pioof ,  but  reqnbca  to  be  pioteetcd 
by  means  of  6r»rt listing  eoverings;  but  as  soon  sa  sattafsctaiy 
farms  of  these  were  hiveMed  their  development  progressed  hand 
in  hand  with  that  of  iron  and  steel  terns  and  comliinations. 

Buildings  in  steel  are  either  of  "  skeleton  "  or  "  cage  "  con- 
struction. These  term^  may  he  ilefine  l  .-is  follows:  Ir.  "skeleton" 
construction  the  columns  and  KircUrs  are  built  without  j^ropcT 
or  aiicqu.'ire  inrrr  connexion  and  would  not  be  able  to  carry  the 
required  weights  without  the  support  affordctl  by  the  walls; 
or.  as  in  more  recent  construction,  the  walls  are  seif-supixjrting 
and  the  other  portions  of  the  building  arc  carried  on  by  the 
skeleton  steelworit.  "Cage"  conHirjcLion  consists  of  a  com- 
plete and  well-connected  framework  of  iron  or  steel  capable 
of  carrying  not  only  the  floors  but  the  walls^  raof,  and  every 
other  partflf  the  buflding,  and  eflicient^  flosmTwcted  with 
wind  Iwadng  to  seotre  its  taidependcnt  safety  mider  all  oomdi- 
tions  of  loading  and  exposure,  all  loads  being  transmitted  to  the 
ground  through  columns  at  predetermined  points.  In  America 
under  this  system  the  walls  can  be  built  independently  from  any 
level  (see  fig.  4),  but  in  England  the  requirements  of  the  building 
acts  as  to  the  thickness  of  walla  pnveata  the  general  use  of  this 
form  of  construction. 

Skeleton  const  niction  ii  detetd  ^  the  CUcafo  IwlMing 

ordinance  as  follows: — 

"  The  term  *  skeleton  construction  '  shall  apply  to  aO  fcaSdliigs 
wherein  all  external  and  internal  load*  and  strains  are  transmitted 
from  the  (op  of  the  building  to  the  foundations  by  a  skeleton  ur 
framework  of  metal.  In  such  metal  franicwurk  the  beams  and 
girdcra  shall  he  riveted  to  caeh  other  ,Tt  their  respective  luilCtion 
points.  If  pillars  made  of  rolled  iron  ur  steel  are  u»ed,  (heir  dlffeient 
puts  shall  be  riveted  to  each  other  and  the  baaam  and  gbdcse 
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reMing  upon  them  shall  have  riveted  or  bolted  conneidon*  to  unite 
thi-m  with  tlio  jiillar.  If  caM-tron  ptILirs  are  used,  each  aticcetaive 
pillar  l>c  tjolted  ID  the  one  below  it  by  at  least  four  bolts  not 

li'SA  th.iii  thtif-fimrths  of  an  inch  in  diameter,  and  the  beams  and 
Ljirdurs  :>hall  l)c  lx>lti-<l  to  the  pillars.  .\t  each  line  of  floor-  or  roof- 
Dcanu,  lateral  connexion  between  the  ends  of  the  lieams  and 
gifden  ehaD  Iw  md*  by  pmiwt  wrought-iroa  or  steel  straps  across 
or  thnnim  the  eutJna  oalumn.  in  such  a  manner  a!<  to  rigidly 


connect  the  beanw  and  girders  with  each  other  on  the  direction  of 
their  Icneth.  Thcae  atraps  shall  be  made  of  wrouKht-iron  or  sit-cl, 
and  shall  be  riveted  or  bolted  to  the  flanges  or  to  the  webs  uf  the 
beams  or  ^irdcr^i. 

"  If  buildings  arc  made  fire-proof  entirely,  and  tmvc  skeleton 
eaiMtniction  so  dewpied  tlut  tneir  enclosing  walls  do  not  carry 
the  weight  of  the  (loon  or  roof,  then  their  walla  shall  be  not  le«i> 
than  twelve  inches  in  thickness;  and  provided,  also,  that  such 
•rails  shall  be  thoroughly  anchored  to  the  iron  skeleton,  and  pro- 
viiti-i!,  .\\hO,  that,  whether  the  wei>;ht  of  such  wall*  rest*  U[>on  iK-ams 
or  j  illjrs,  such  In'sms  or  [(ill.irs  ttui»t  Ik-  made  strong  enough  in 
each  storey  to  c.irry  the  weight  of  wall  resting  upon  them  without 
reliance  upon  the  walk  l>eIow  them.  All  paiauoda  fluut  he  of 
incombustible  material." 

yflth  the  itrtvoduction  of  cheap  structural  steel,  steel  cage 
construction  came  rapidly  into  use.  The  dimenaioas  of  the 
exterior  piers  ceaaed  to  cantnil  tlw  height  of  the 
^»i^  buikUng,  which  was  Jinited  ahMie  by  the  poMibility 
of  securing  adequate  fooadatlons.  and  by  a  ooosdera- 
Uon  of  the  amount  of  floor  space  which  could  be 
devoted  without  too  great  loss  to  a  sy.stcm  of  p.isscngcr  lifts 
of  sufficitTit  capacity  to  afford  speedy  acc(rs.s  to  all  parts  of  the 
building.  The  advantages  that  led  to  the  very  rapid  intro- 
duction of  this  system  v.Lre  uot  only  the  |>owcrof  greatly  reducing 
the  size  of  the  piers,  but  the  enormous  facility  afforded  for  quick 
construction,  the  small  amount  of  materials  relatively  used 
and  the  proportionately  small  load  iqmmi  the  foundations,  and 
the  fact  that  as  the  wuli  at*  sapported  at  each  storey  directly 
from  tbecage,  themasMuycaiibebcsimataByatQHgriiidepeiip 
dentlyof  themaaooiybelowit.  IttoadiiadvaiitaiadftliBigpatcm 
that  deiecu  of  pwpoittoii,  Batcdal,  vt  mAmmUp,  which 
would  be  of  hia  moBMBt  in  an  old-fashtooed  eomtfuctkui,  may 
become  an  element  of  danger  in  building  with  the  steel  cafe, 
while  the  possibility  of  securing  a  permanent  protection  of  all 
parts  of  the  cjgc  from  corrosion  is  a  most  serious  consideration. 
The  Mfcty  of  the  stnicturc  depends  upon  the  preservation  of  the 
absiilutc  integrity  of  the  c^igc.  It  must  not  only  be  strong 
enough  to  sustain  all  pos-iiblc  vertical  loads,  but  it  must  be 
sufficiently  rigid  to  resist  without  deformation  or  weakening 
all  lateral  disturbing  forces,  the  principal  of  which  are  the  pres- 
MM  of  wind,  the  possible  sway  of  moving  crowds  Or  noving 
micWwiyi  and  the  vibration  of  the  earth  from  the  passage  of 
loaded  vans  end  trallcys,  and  alight  earthquakeawhidi  at  times 
visit  almost  all  locsJiUes.  In  buHdings  nkk  in  propoiUeo  to 
tiieir  height  it  Is  the  ordinary  practice  to  make  the  floofs  suf- 
fidemtly  rigid  to  transfer  the  lateral  strains  to  the  walls,  and  to 
brace  the  wall  framings  to  resist  them.  In  buildings  of  small 
width  in  proportion  to  their  height  this  method  of  securing 
rigidity  is  generally  found  to  be  inadequate,  and  the  frame  is 
also  braced  at  right  angles  to  the  outer  walls  to  take  up  the 
strains  directly.  In  each  case  all  strains  are  carefully  computed. 
The  bracing  is  accomplishe<l  by  the  introduction  at  the  angles 
of  the  roUimns  and  girders  or  beams  of  gusset  plates  or  knee 
Imoes,  or  by  diagonal  straps  or  rods  propoly  attached  by  rivet 
or  pin  connexiona.  All  portions  of  the  frame  are  united  by  hot 
rivets  of  mild  steel  or  wrought  iron,  care  being  taken  that  the 
sum  of  tiie  sectinial  amaa  of  rivets  affoida  in  each  case  « 
auflidott  amomit  of  metal  for  the  safe  taaaier  of  the  stiessea. 
The  greatest  care  should  be  taken  to  see  that  all  rivet  holes 
are  accurately  punched,  and  if  necessary  that  they  are  rhymed 
so  that  each  rivet  will  have  its  full  value. 

For  the  proper  and  successful  erection  of  the  frame  much 
depends  up<in  an  accurate  alincmcnl  ol  the  column  b,%scs. 
These  should  be  properly  tested  as  to  position  and  level.  The 
bases  are  cither  grouted  vrilh  cement,  or  bolted  to  the  founda- 
tions, but  where  cast  column  Ikiscs  rest  on  masonry  piers  or 
faotingB  any  considerable  grouting  is  not  advisable.  The  only 
granting  that  should  be  pennitted  in  tall  btiiUittgs  mould  be  in 


levelling  up  the  tops  of  the  concrete  footings  to  receive  the 
masonry  courses,  or  in  a  very  thin  layer  l>etwccn  the  column 
pedestal  and  the  masonry  bed.  The  cap  stones  should  always 
lie  brought  to  the  most  accurate  bed  possible,  with  grouting 
used  as  a  thin  cement  and  not  as  a  backer.  Accurate  redressing 
of  the  cap  stones  after  setting  b  much  to  be  preferred. 

All  riveting  and  puachiag  of  the  steel  membeis  is  done  at  the 
shop,  where  also  thcgrtacsivellM  usual  ooat  of  OB  or  paint.  Thia 
leavea  the  eiiiwinbling>ndfisM  liwstiQg  to  bedooe  on  the  ground, 
together  with  the  ad^atmeat  of  the  htenl  or  wind-bracing,  the 
placing  of  tie  rods  and  the  field  painting. 

After  erection  the  steelwork  should  receive  one  or  two  coata 
of  paint;  two  coats  are  to  be  recommended,  in  which 
they  should  be  of  different  colours.  Red  lead 
is  best  for  the  priming  coat  and  oxitie  [i.iint  for  the 
finishing  coat.  In  German  s{>ecilicaiions  it  is 
required  that  the  steelwork  should  first  receive  a 
coat  of  boiled  linseed  oil,  in  order  that  the  red  lead  coating 
should  be  more  coherent  with  the  sted. 

Steelwork  that  has  to  come  in  oointMt  with  IllkkwofiL  or 
oonaete  should  not  be  painted,  hot  AsuU  leottwe  •  wash  of 
oenent  as  the  brickwork  or  conaetewoih  proceeds.  The 
steelworit  which  is  exposed  to  the  weather  should  be  painted 
about  every  three  years,  but  when  It  it  viider  cover  an  intetwal 
of  five  years  may  elapse. 

To  secure  painting  of  permanent  value  a  clean  scalelcss  and 
rustless  surface  is  first  necessary.  .Steel  plates  and  5ha[>es, 
when  delivered  from  the  rolls  which  form  them  to  the  ciwiling 
be<ls.  are  largely  covered  with  scales,  which,  adhering  only 
jiartuilly  to  the  surface,  offer  the  intervening  cracks  or  joints  as 
vulnerable  points  for  rust.  After  being  rolled,  structural  steel 
is  stored  or  handled  out  of  doors  for  a  varying  period  both  at  the 
mill  and  then  again  at  the  shop  liciiMe  the  tM^'i't'iyt  ia  Wfntdi 
This  period  of  open-air  exposwe  aUcnit  the  ptoessa  of  .  rust  to 
start  under  the  acalea.  If  the  iMt  w  oavsnd  19  has  not  facgun 
to  pit  the  bOD  thedianoesaie  that  !t  wiUdonoharm;  but,  if  it 
is  already  well  developed  and  of  some  thickness,  it  will  have 
enough  oxidizing  agents  in  its  pores  to  tlevelop  more  oxide,  and 
to  swell  up  and  crack  the  paint.  The  fir>.i  rct)uircment,  therefore, 
for  cfTicient  painting  is  the  careful  removal  of  all  mill-scale,  rust, 
grease,  or  foreign  -su:j.it  .ic.i  i-,  before  e\  eu  the  |)riiiiiiiK'  mat  is 
applied.  It  is  a^'ree<l  that  the  first  Step  in  the  preM:rvalion 
of  metal-work  asainst  deterioration  or  corrosion  is  the  obtaining 
of  absolute  cleanness  of  metal  before  the  application  of  paint 
or  oil. 

The  following  ara  the  requirements  of  the  New  York  buiMing 
law  in  regard  to  the  protection  of  inn  or  steelwork  against 

corrosion,  &c.: 

"  All  stnictural  metal-work  shall  bo  clcinod  of  all  sr.ile.  dirt  and 
rust,  and  be  thoroughly  coaled  with  one  coat  of  paint,  t  a.-!-iri>n 
columns  »hall  not  be  painted  until  after  inspection  by  the  Depart- 
ment of  BuildinRs.  VVhere  surf.iee*  in  riveted  work  come  in  con- 
t.iet  ihcy  ahall  \k  painted  before  asaembliiw.  After  erection  all 
work  shall  be  painted  with  at  least  one  addttional  coat.  Ail  inM 
or  aleei  used  under  water  dMlI  I 


I  he  eneieaed  with 

The  Chicago  ordinance  makes  no  mention  of  paint  or  oaating 
to  prevent  rust  in  metal  framework.  The  London  Building 
.\cts  do  not  set  out  any  special  requirements,  but  suggestions 
have  been  made  at  the  Royal  Institution  of  British  Architects 
for  the  ttgtdattea  of  skaletoa  <''**««Kf  and  they  aie  drawn  up 
upon  a  mere  sdciilific  besit  than  the  bidk  of  the  existing  actt. 

In  transferring  the  loads  from  the  ei^himn  bases  to  the  bottom 
of  the  footings  the  greatest  care  must  be  taken  in  all  t 
of  construction  that  the  stresses  throughout  at  no 
point  exceeil  the  safe  limits  of  stress  fur  the  various 
materials  used.  Steel  is  generally  used  for  columns  in  preference 
to  cast  iron,  because  it  affords  greater  facility  for  securing 
satisfactory  connexions,  because  its  defects  of  quality  or  work- 
manship are  more  surely  detected  by  careful  test  and  inspection, 
and  because,  on  account  of  iu  superior  elasticity  and  duaility, 
its  fibre  is  less  liable  to  fracture  fnoi  sB^  dcformationa.  It 
is  used  in  piefeienoe  to  wieught  iron  ooMooont.oI  its  I 
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Columns  arc  generally  built  of  riveted  work  of  zedban,  channels, 
angles,  plates,  or  lattice,  of  such  form  as  will  make  the  simplest 
ami  most  easily  const  rutted  framing  in  the  particular  position 
in  which  the  column  is  placed.  The  columns  are  sometimes  run 
through  two  or  more  stureys  and  arranged  to  break  joints  at 
the  different  tloors..  In  buildings  to  be  used  as  offices,  hotels, 
apartments,  &c.,  it  is  usual  in  establishing  the  loaiis  for  the 
purpose  of  computation  to  assume  that  the  columns  carrying 
the  roof  and  the  upper  storey  will  be  called  upon  to  sustain 
the  full  dead  lowl  due  to  ntterial  and  the  maximum  computed 
raridda  bed,  but  it  it  ClUtonuy  to  i«dvce  the  variable  loads 
at  llw  nte  of  ateiit  5%  Mngr  by  atovqr  towards  the  hue,  until 
m  ■rfniwiiiiH  of  about  M%  of  the  entire  vaiiahie  load  is  raiched, 
for  it  is  c\-iclcntly  impossible  that  the  building  can  be  loaded  by  a 
dnsdy-packcd  moving  crowd  in  all  of  its  storeys  simultaneously. 
In  the  case  of  factories  and  buildings  used  for  storage  purixiscs 
the  maximum  variable  load  which  ran  be  imposed  for  any 
serious  length  of  time  on  each  floor  must  be  used  without  reduc- 
tion in  computing  the  loads  of  the  lower  column,  and  proper 
allowances  must  be  made  for  vibrating  loaiLs.  In  the  case  of 
very  tall  exposed  buildings  of  .•vmall  depth,  the  vertical  load 
on  the  columns  due  to  wind  prei^ure  in  the  opposite  side  of  the 
building  must  be  computed  and  allowed  for,  and  in  case  the  lower 
eohmnn  aw  irithout  latent  support  their  bending  moment  must 
be  sufficient  to  naist  tlw  lateral  pressure  doe  to  wind  and 
eccentricity  of  loadfaig.  In  cnnputing  the  oabram  sections  a 
proper  allowance  must  be  made  for  any  eccentricity  of  loading. 
It  is  usual  to  limit  the  height  of  sections  of  columns  without 
lateral  supjwrt  to  v;  iliametcrs,  and  to  limit  the  maximum  (ibre 
stress  lO  ij.oixj  lb  per  sq.  in.  The  sectional  areas  are  com- 
puted by  the  use  of  the  ordinary  formulae  for  columns  and  struts. 

The  standard  sections  in  use  are  numerous  and  varied,  and 
from  time  to  time  a  steel  user  has  occasion  to  design  a  new 
Steel  shape  because  no  existing  section  is  suiuble.  The  cxpcri- 
■MOta  clveo  1^  Pnfeiaar  But  indicate  that  a  closed  column 
ia  atmofet  than  an  open  one,  but  practice  does  not  alwa>'s  sup- 
port theocy,  and  many  other  questions  besides  mere  form  arise 
Lt  waeiion  irith  the  choice  a{  a  section;  qiedal  caniideralions 
la  the  use  oi  columns  in  buildinp  sooetbnea  can  for  a  fooB  vox 
difierent  from  the  circular  section,  and  such  indtide  the  transfer 
of  loads  to  the  centre  of  the  section,  the  maximum  efficiency  under 
loading,  anii  the  reijuircmcrr.ii  for  [.ii(jc  ipacc  aro'jr.d  or  included 
in  the  column  form.  Lattice  bars,  lilJcrb,  brackets,  &c,,  add 
just  so  rriuch  more  weight  without  increasing  the  scctiiui,  imd 
must  be  alloweil  lor;  the  method  of  riveting  the  sections  together 
must  also  be  taken  into  account. 

For  girders  of  small  spans  "  I "  beams  or  channels  arc  generally 
niedi  but  for  greater  spans  girders  arc  built  of  riveted  work 
f^^gf^  in  the  form  of  boxes  with  top  and  bottom  plates, 
side  plates,  and  angles  with  proper  stiffening  bars 
00  the  side  plates,  or  "  I's,"  or  lattice,  or  other  forms  of  truss 
worib  In  girders  tad  beams  the  maafmnm  fibre  strcn  is 
osuaUiy  limited  to  i6,ooo  lb.  In  very  short  gndea  the  shear 
must  be  computed,  and  in  h>ng  girders  the  deflexion,  particularly 
tbe  flexure  from  the  variable  load,  since  a  flexure  of  more  than 
fit  of  the  length  is  liable  to  crack  the  plastering  of  the  ceilings 
carried  by  the  girders.  The  same  necessity  for  computing 
shear  and  fle.turc  applies  to  the  floor  Ix-ams.  1  he  lUwrs  between 
the  girders  are  constructed  of  "  I"  beams,  spaced  generally 
about  5  ft.  between  centres;  their  ends  are  usually  framed  to 
fit  the  form  of  the  girders,  and  rest  either  upon  their  lower 
flanges,  or  upon  scats  formed  of  angles  riveted  to  their  webs, 
being  secured  to  them  by  a  pair  of  angles  at  each  end  of  the 
beam  riveted  to  its  web  and  to  the  web  of  the  girder.  Some- 
times the  beans  rest  upon  the  orders,  and  are  nvetcd  thno^ 
the  flanges  to  it;  in  this  case  the  abutting  ends  of  beams  are 
spliced  by  scarf  plates  placed  on  each  side  of  the  webs  and 
secured  by  rivets.  .\  similar  construction  is  followed  for  flat 
nxrfs,  the  grades  being  generally  formed  in  the  girder  and  beam 
construction.  an<l  a  flat  ceiling  secured  by  hanging  from  them, 
with  steel  straps,  a  light  tier  of  cciUng  beams.  The  fioor  beams 
an  tied  lateraOy  by  nds  in  continuous  lines  placed  at  or  above 


their  neutral  axis.  It  is  usual  in  both  Orders  and  beams  to 

provide  not  only  for  the  safe  support  of  the  greatest  possible 
(iislributed  load,  but  f<ir  the  greatest  weight,  such  as  that  of  a 
safe  or  other  heavy  piece  of  lurniture  which  may  be  moved 
over  the  floor  at  its  weakest  points,  the  centres  of  the  girders 
and  beams.  It  must  always  be  borne  in  mind  that  the  formulae 
for  the  ultimate  strength  of  the  "  I  "  beams  only  hold  good 
when  the  upfK-r  chord  or  flange  is  supported  laterally. 

Considerable  improvement  has  been  made  in  the  design  of 
rolled  steel  shapes;  for  example  the  rolling  of  a  i6-in.  joist  was 
formerly  deemed  a  remarkable  achievement,  though  now  there 
are  several  works  producing  S4rja.  Joists  with  flangta  7  and 
7I  in.  wide.  Tbe  Broad  Flange  Otfndange  Beans  are  daimed 
by  the  manufacturers  to  be  stronger  and  to  mtnfmisa  wdi^ 
for  use  as  girders;  they  are  made  in  twenty-one  different  sizes 
with  flanges  from  <SS  to      in.  wide. 

The  introduction  of  steel  construction  has  simpUlk-d  many 
detaik  of  archheclural  treatment,  such  as  projections  for 
cornices,  bay  windows  and  galleries.  These  may  be  supported  by 
bracket-angles  attached  to  the  columns  with  a  system  of  anchors 
to  tie  them  back;  the  material  must  be  carried  in  suchamanncr 
as  to  make  it  independent  of  the  general  structure,  and  must 
be  constructed  as  light  as  pomible.  If  the  supporting  member 
is  a  floor  beam  or  fiMet  the  gbder  should  be  rigidly  connected 
to  the  floor  qratcm  to  prevent  aagr  twisting  due  to  the  weight  of 
tlte  projection. 

The  arrangement  of  the  buflding  and  floor  framings  is  in  a 

great  nteasure  governed  by  the  architectural  effect  sought  and 

by  the  arraiiL'L-nuiii  and  proper  planning  of  the  nmim. 
interior  accorilini:  to  the  intended  uses;  the  positions 
of  coluniiis.  girders  and  floor  beams  arc  usually  the  result  of 
particular  requirements,  and  unless  complicated  and  expensive 
framing  is  to  be  expected  the  distance  between  columns  must 
be  kept  within  the  limits  of  simple  girder  construction.  The 
position  of  the  columns  having  been  determined,  the  girders 
must  next  be  located;  these  serve  to  support  the  floor  beams 
which  transfer  the  loads  direct  to  the  columns,  and  also  to  brace 
the  colttuns  during  erection.  The  apadng,  or  distance  iron 
centie  to  centre  of  the  floor  beams,  im  d^end  upon  the  type 
of  fire-proof  flooring  employed;  it  abo  depends  to  a  conaldeiable 
extent  upon  the  amount  and  character  of  the  floor  load  and  the 
length  of  span.  If  the  loads  to  be  carrici!  arc  largely  stationar>', 
and  if  the  span  is  small,  the  floor  joists  can  be  readily  propor- 
tioned by  means  of  tables  given  in  the  handbooks  issued  by 
many  steel  companies.  The  distance  between  joist s  should  be 
limiteii  10  or  (i  ft.;  horizontal  ijracing  by  means  of  diagonal 
rods  is  sometimes  used,  but  should  be  avoided.  Tbe  following 
are  the  usual  ssaumptions  made  in  good  practice  for  aiqwr- 

imposed  loads: — 

Floors  of  dwellings  and  ot)iccs      ...  70  lb  per  sq.  ft. 

„    .,  churches,  theatres  and  ball-rooms  »s  

„     .,  warelKttMea  aootasso  „   ..   .,  „ 

„    „  for  heavy  machineiy    .   .    .  «s*>  to  400  „  „  „  ,; 

The  relation  between  the  velocity  of  wind  and  the  pres.«;urc 
exerted  upon  surfaces  must  be  considered  in  steel  construction, 
am!  tiesigners  differ  in  regard  to  the  forces  to  be  jyj^^ 
resisted  and  the  material  to  be  used.  F.vcry  building  tnrint 
offers  its  own  peculiar  comlition;  the  height,  width, 
shape  and  situation  of  the  structure,  and  character  of  the 
enclosing  walls,  will  determine  the  amount  of  wind  pressure  to 
1h-  provided  against,  and  the  internal  appearance  and  the  plan- 
ning of  the  various  floors  will  largely  inflttenco  the  manner  in 
which  the  bracing  is  to  be  treated.  There  are  many  and  varied 
toaM  of  bradng,  each  de^gner  adopting  methods  peculiar  to  his 
own  ideas.  One  form  cooists  of  adjustable  diagonals,  rods  or 
bars,  properly  fastened  to  the  cohim'ns  fn  the  building;  these 
diagonals  may  run  through  one  floor  and  lie  attached  to  the 
columns  at  the  floor  above.  Another  form  is  known  as  portal 
bracing;  thi=  is  ustially  liracerl  lietweeti  adjacent  columns  in 
halls  or  passage-ways  and  extends  from  the  foundations  up 
bom  floor  to  floor  to  sudi  a  hcigiht  that  the  stabPlty  of  the 
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buildias  itadf  is  suffideot  to  icsitt  Um  asntned  wiikI  pnmut. 
In  genml,  if  the  buUdiag  is  squaie  or  neariy  ta  wfad-lmidiig 
■hould  be  placed  doae  to  the  conien.  la  cue  adtlwr  of  the 
above  methods  can  be  applied,  bracitets  should  be  nwd  at  each 

floor  level  or  a  continuous  deep  beam  or  girder  carried  all  around 
the  building.  Some  architects  clepcnd  solely  upon  partitions, 
and  a  buihling  wilh  a  wcU-ionstrurtcd  iron  frame  should  hv 
safe  if  provided  with  brick  partitions  or  if  the  exterior  of  the 
iron  rnmewodi  k  cowsied  irith  'wdl'^uiit  masooiy  of  auffident 
thickncsa. 

Truss  rods,  portals,  or  Litticc  or  plate  girders  constitute 
the  mora  definite  types  of  wind-bracing  ordinarily  employed; 
the  bncfalf  must  raich  lo  tone  solid  cooncxion  at  the  ground. 
The  VMitest  wind  pnsauie  to  whicfa  a  building  is  sabjected 
Is  that  fnm  a  hoiisontal  wind.  The  maiinrani  pressuR  is 
not  uniform  from  the  ground  level  to  the  roof  but  is  greatest 
at  the  centre;  it  is  diminished  near  the  ground  level  by  the 
frictional  resistanrc-  of  the  ground,  ,ind  at  the  civcs  hy  the  eddies 
formed  by  the  air  escaping  over  the  roof.  The  change  in 
direction  of  the  air  when  striking  a  flat  surf.icc  such  as  the  side 
of  a  building  will  form  a  cushion  to  diminish  the  effects  of 

hnpinlsca  and  shocks  from  local  gusts. 

The  building  laws  of  the  city  of  New  York  require  the 
foOoHfngprovtsioiie  wicsuds  iHod  fdices^~ 

"  AH  stnctuies  eapoeed  to  wind  shall  be  designed  to  resist  a 
hoiisoatal  wiod  preasure  of  thirty  pounda  for  cveT>'  st|uare  foot 
of  surface  thus  expoeed,  fn»  the  nouad  lo  the  top  of  the  same, 
including  roof,  in  any  diraetion.  El  no  case  shall  the  ovartuming 
moment  due  to  wind  pressure  ewsed  sevettj^five  per  centum  of 
the  moment  nf  staMlity  of  the  atruetuiB.  In  aO^atiuctttrcs  eapoeed 
to  wind,  if  the  rcslstmg  moments  of  the  ordinary  material*  of 
construction,  «uch  as  masonry,  partitions,  floors  and  connexions, 
are  not  sufficient  to  resist  the  moment  of  distortion  due  to  wind 
nesaure,  taken  in  any  direction  on  any  part  of  the  structure,  ad- 
mtional  bnicing  shall  be  introduced  sufhcicnt  to  make  up  the  iiiScj- 
enci-  ill  the  moments.  In  calruKit i' fur  wind  pressim;'^,  the 
wnrk-iiK  HTn  --v-i  .i-t  fiirth  in  thec  ili-  !r..i>  lie  increasi-d  by  fifty 
per  rentum.  In  lujilriinRS  under  onr  hundred  feet  in  height,  pro- 
vided the  lieiK^'t  mr,  r\i  rfi]  itr.r  tinie«  the  aVBCage  Width  of 
the  base,  the  wind  pressure  may  be  disregarded." 

The  sted  used  throufhoot  the  entire  structuie  should  be 

subjected  to  the  most  thorough  chemical  and  mechanical  tests 
and  inspection,  first  at  the  mill  and  subsequently  at 
the  faUricaliui;  shons  and  the  building,  to  ensure  that 
it  shall  not  contain  more  than  0'08%  of  phosphorus 
or  0'o6%  of  sulphur,  that  i:  slmli  have  an  ultimate  strength 
of  between  60,000  and  70,000  lb  ;>cr  sq.  in.,  with  an  elastic 
limit  of  not  less  than  35,000  It)  pur  sq.  in.,  and  an  elongation 
before  fracture  of  not  less  than  25%  in  8  in.  of  length,  and 
that  a  piece  of  the  material  may  be  bent  cold  180°  over  a  mandril 
equal  to  the  thickness  of  the  piece  tested  without  fnctura  of 
the  fibres  on  the  outside  of  the  bend.  At  lent  two  f^aoea  aie 
tahen  from  each  melt  or  blow  at  the  iBltl»  aad  an  stunped  or 
uarited,  and  all  the  various  sections  railed  from  the  melt  or 
blosr  are  required  to  bear  a  similar  stamp  or  mark  for  identifica- 
tion. All  finished  material  is  carefully  examined  to  sec  that  it 
IH)Ss<-s.scs  a  smooth  surface,  and  that  it  is  free  from  cracks, 
scams  and  other  defects,  and  that  it  is  true  to  section  throughout. 
Rivets  arc  either  of  wrought  iron  or  of  extra  soft  steel,  with 
an  ultimate  tensile  strength  of  55,000  lb  per  sq.  in.  The 
material  must  be  sufficiently  tough  to  bend  cold  180°  flat  on 
itself  without  sign  of  fracture.  The  greatest  care  is  taken  that 
no  steel  it  |eft  in  a  brittle  condition  by  heating  and  cooling 
without  praper  annealing.  AU  abutting  joinU  in  riveted  work 
an  faced  to  eaact  lengths  and  absolutdy  at  rii^t  angles  to 
the  wdi  of  die  piece,  and  arc  spliced  by  scarf  plates  of  proper 
dtmCQslons  adequatdy  secured  by  rivets.  The  work  should 
be  so  accurate  that  no  packing  pieces  are  nece&&ar>'.  If  the 
conditions  arc  such  that  a  packing  or  filling  pitxc  must  Ik-  usetl, 
the  end  of  one  piece  is  cut  to  a  new  and  true  surface,  and  the 
filling  piece  is  planed  to  fill  the  space  accurately.  WTicrc  cast 
iron  is  used  it  must  be  of  tough  grey  iron  free  from  defects.  In 
testing  it  pieces  14  in.  long  and  i  in.  square  ate  cast  ftiDoa  each 
heat  and  supported  on  blunt  knife  edges  spaced  ts  in.  tput; 


under  a  kmd  in  Uk  centre  of  the  pieoe  of  3500  lb  the  1 
must  not  cMsad  ^Ar  hia 

The  filling  between  the  girders  and 
of  segmental  arches  of  brick,  segmental  or  flat  aidies  of  porom 

(sawdust)  terra-cotta,  or  hard-burned  hoUow  terra-  Msf^H^V 
cotta  voussoirs,  or  various  patented  forms  of  con- 
Crete  floors  cont.iining  ties  or  supports  of  steel  or 
iron.  In  all  cases  it  is  customary  to  till  on  top  of  the  arches  with 
a  strong  Portland  cement  concrete  to  ;i  uniform  level,  generally 
the  top  of  the  deepest  l>eam;  the  floor  tilling  is  constructed  and 
carried  to  this  level  immediately  upon  the  completion  of  cadi 
tier  of  beams,  for  the  purpose  not  only  of  stificning  the  fnaae 
laterally,  and  of  adding  to  its  subility  by  the  hnpasttiaa  of  m 
static  kad,  but  also  to  aJbnd  oonatantly  safe  and  atroog  mckfaig 
platfonns  at  regular  aad  ooiivenieDt  iatervab  for  use  thnw^iout 
the  entire  period  of  the  ooostnictlon.  In  cases  in  which  tbe 
lateral  rigidity  of  the  floors  is  depended  upon  to  transfer  the 
horizontal  strains  to  the  exterior  walls  which  are  framed  to 
resist  them,  no  form  of  floor  ronstriirtion  should  be  u>eiJ  which 
is  not  laterally  strong  am!  rii.'iil.  With  very  rapiil  building, 
no  mrlhod  of  tonsiruriion  of  llonrs  furrings,  or  partitions  should 
be  adopte<l  which  will  not  dry  out  with  great  speed.  In  flat 
forma  of  masonry  floor  construction  the  level  of  ita  bottom 
is  placed  somewhat  below  the  bottom  of  tha  "  I "  beaass  and 
giideis,  so  that  wfaen  it  laplarteted  a  oaatfanKNB anrfaoe  of  at 
least  an  faich  of  mortar  nflf  feim  aflN4nMf  pntectifla  far  tha 
lower  flaagea  of  the  heuas  and  fMen.  wl«c  tha  width  of  tha 
flange  is  considenhl*  It  fa  Int  oemnd  with  metal  hth  secured 
to  the  under  side  tt  tiM  loor  aUMOnry.  Girders  projecting 
below  the  floor  are  usually  encased  In  from  i  to  2  in.  of  fire- 
proof material,  2  or  4  in.  of  which  is  also  put  on  all  columns. 
Such  fire-proof  coverings,  and  also  interior  partitions,  are  com- 
posed of  hollow,  hard-burnctl  terra-cotta  blocks,  of  porous 
(sawdust)  terra  cotta,  or  various  plastic  compositions  applied 
to  metallic  lath,  many  of  which  are  patented  both  as  to  material 
and  method  of  application.  The  most  simple  test  for  the 
value  of  a  aystcai  of  flxe-proof  coverings,  and  of  partitions  and 
fiininp»  It  to  erect  a  Uuge  taaiple  of  tbe  work  and  to  subject 
it  aitonatdy  to  tlie  contlaaed  actloo  ol  an  Intenady  hot  flaase 
which  fa  aVowed  to  impinge  upon  It,  and  to  a  stream  of  cold 
water  directed  upon  it  from  the  ordinary  service  nozzle  of  a 
steam  fife  eaglne.  It  is  im[>ortanl  in  all  fire-proofint:  of  columns 
and  girders,  and  in  all  floor  construction,  furring  and  partitions, 
that  there  shall  be  no  continuous  voids,  either  vertical  or 
horizontal,  which  may  possibly  serve  as  ilues  for  the  spread 
of  heal  or  flame  in  case  of  fire.  All  furrings  and  partitions 
must  be  started  on  the  solid  masonry  of  the  floors  to  prevent  the 
possible  passage  of  fire  from  the  room  in  which  it  may  occur. 
The  failure  to  make  this  provision  haa  been  the  cause  of  very 
sesious  lasses  hi  buiMiqgs  iMA  were  aupppsed  to  be  fiie-proof. 

Steel  construction  possesses  great  advantages  in  time  requited 
(or  erection.  When  once  the  site  fa  cleared  and  the  feonda* 
tions  prepared  and  set,  work  can  be  pushed  on  the 
walls  at  different  storeys  at  one  and  the  same  time, 
and  often  main  cornices  and  filling-in  work  are 
fixed  before  special  details  and  omanicntalion.  In  the 
fomincrcial  Cable  Building,  New  York,  seven  complete  tiers 
aggregating  7000  tons  were  erected  in  nine  weeks.  In  the 
Unity  Building,  Chicago,  of  seventeen  storeys,  the  metal  frame- 
work from  basement  columns  to  finished  roof  was  accomplished 
in  nine  weeks.  In  the  Fisher  Buflding,  Gikago,  the  entire 
Sted  skeleton  above  the  first  floor,  nhirtfim  atoiqn  and  attic, 
was  erected  in  twenty-six  days. 

Owing  to  the  low  price  of  sted  it  is  paadhfa  to  mike  a  tted 
column  of  equivalent  strength  cheaper  than  one  in  cast  iron. 
The  question  of  cost  h  purely  a  rommercia!  one,  but  the  cost 
of  the  raw  material  will  practically  never  determine  the  relative 
Cost  between  various  forms,  as  the  exixt:bc  vi  manufacture 
and  the  detail  and  duplication  of  members  will  all  influence 
the  ultimate  cost  to  a  much  greater  extent  than  the  simple 
cost  of  the  plain  materials.  The  stedwork  for  a  building  of  any 
cooaidcnUe  aiae  fa  afaaoat  iavaftoUy  rolled  to  order. 
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Plate  I. 


Fic.  i.-TllE  MORNING  POST  BUILDING.  LONDON. 
Mvwcs  &  Da\-is,  Arcliiti-ctii.  Waring  Whiw  Building  Co.  Ltd.,  Contractors. 


Krc.       THF.  FLATIRON  BUILDING.  NEW  YORK  (  1 1  Y. 
D.  H.  Rurnham  &  Co.,  .Architects.  Geo.  .\.  Puller  &  Co.,  Contractors. 
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Stcd  construct  inn  nnr)  the.  rapid  devdc^mcnt  of  engineering 
practice  -has  affected  not  only  the  encdon  of  tall  boiklinp, 
but  has  also  produced  improvement  in  the  mction 
of  factory  and  workshop  premises.  Modern  work- 
shops consist  of  wider  buildiq^  of  fientcr  Iwi^t 
with  plenty  of  roof-light,  efficient  ventilation,  and  artlfidal 
heating,  and  as  the  heavy  iaids  can  be  carried  by  the  reinf  jrcing 
material,  hea\'y  walls  become  unnecessary.  Gradually,  therefore, 
the  modern  steel-framed  factory  has  been  evolved,  capable  of 
supporting  all  the  lo?ds,  the  outer  walls  being  required  only 
lor  prorcction  ;igainst  weather.  Light  steel  roof  trusses  have 
xepiaced  the  timber  trusses,  and  with  the  columns  form  a  rigid 
fnineiroriilbRsist  thestructtualandwindlotdsaBwdlsstbow 
ban  tlie  cnncs  and  shaftioK. 

Li  Germany  ilteletoa  steel-framed  faetoty  bitik&tgs  taty  be 
erected  with  half  briclt  (is  cm.),  willi  •  lalilctiDa  tfatt  T^MO 
such  buildings  are  abutting  or  are  in  the  immediate  nei|^bOttr- 
hood,  i  f.  within  20  ft.  of  a  iii-ighbouring  building,  the  Otttlide 
walls  on  the  sides  affec  te<l  ^hall  be  full  brick     ^  cm.). 

The  permissible  height  tii  which  a  building  may  be  erected 
on  the  continent  of  Europe  dc[Knds  largely  on  the  breadth  of  the 
road  on  which  such  buildings  are  situated.  As  a  rule  il  is  not 
permissible  to  creel  a  building  wider  than  the  road,  measured 
from  building  line  to  building  line. 

In.  A  merican  practice  the  use  of  steel  in  buQdingi  of  tea  or  moM 
storeys,  or  in  maoofacturing  plant  where  the  floor  loads  ue 
heavy  and  frequently  "  live  "  in  the  tense  of  causing  vibration, 
has  led  to  more  careful  specifications  as  to  the  quality  of  mate- 
rials and  character  of  workmanship,  and  it  is  the  custom  of 
the  leading  architects  to  have  the  structiir.U  frame  insiH'rted 
and  tested  during  manufacture  at  tlie  foundries,  rolling  mills 
and  shops  by  a  firm  of  etigineers  making  a  speciality  of  such 
inspections.  * 

The  illuatntions  (see  Plates  I.  and  II.)  will  give  a  good  idea 
of  the  general  oanatnictian  as  now  carried  out  In  En^nd  and 
America.  • 

Authorities. 
BiA  QMu  BttiUiHgi;  Famu 
J.  K.  FflMg,  AreUteclural  Enp 
iMr:  Camnjk  Sud  Cmpmys 


Sec  Birkmorc,  The  Plannittg  and  Conslnuiion  of 
mworlh,  Contlnictional  Steel  Worli: 
ntering;  KItchin,  SUei  Mill  Butld- 
Cumpam/s  Patktt  Own*—*—;  Ptmtayd  Iron 

(J.  Br.) 


STEELE.  ANNE  (17 17-1778),  English  hymn  WtitCT,  Was  born  at 
Broughton,  Hampshire,  in  1717.  The  drowning  of  her  betrothed 
a  few  hours  before  the  time  fLxed  for  her  marriage  ilecply 
•Seeled  an  ctberwiie  quiet  life,  and  her  hymns  rather  emphasize 
tba  Ihs  optiiirfit,fc  phases  of  Christian  experience.  In  1760 
aht  publiafafld  PMm  om  Sk^feOs  Ckk/ty  Dnotional  under  the 
name  "  Theodosia,"  and  her  complete  works  (144  hymns,  34 
metrical  psalms  and  50  moral  poems)  appeared  in  one  volume  in 
London  (1863).  She  was  a  Baptist,  and  her  hymns  are  much 
used  by  members  of  that  communion,  though  some  of  them, 
e.g.  "  Father  of  mercies,  in  Thy  word,"  have  found  their  way 
into  the  collections  of  other  Churches.  She  has  been  Called 
the  Frances  Ridley  Havcrgal  of  the  18th  century. 

STEELE,  SIR  RICHARD  (1672-1729),  English  man  of  letters 
in  the  reign  of  Queen  Anne,  is  inseparably  associated  in  the 
lustoiy  of  liteiatuic  with  Us  peiaoiial  fiieod  Addison.  He 
cannot  be  said  to  have  lost  in  reputation  by  the  partnership, 
because  he  was  inferior  to  Addison  in  purely  literary  gif;,  and 
it  is  .Addison's  literar>-  genius  that  hni  floated  their  joint  work 
above  merely  journalistir  celebrity;  hut  the  advantage  was  not 
all  on  Steele's  side,  inasmuch  as  his  more  brilliant  coadjutor  has 
usurped  not  a  little  of  the  merit  rightly  due  to  him.  Steele's 
often-quoted  generous  acknowledgment  of  Addison's  services  in 
the  Tisibr  has  proved  true  in  a  somewhat  difTerent  sense  from  that 
intendied  hy  the  writer:  "  I  fared  like  a  distressed  prince  who 
cslb  in  a  pomsrful  neighbour  to  his  aid;  I  was  undone  by  my 
annHary;  when  I  had  once  called  Mm  b  I  could  not  anhttst 
without  dependence  on  him."  The  truth  is  that  in  this  happy 
alliance  the  one  was  the  complement  of  the  other;  and  the 
balance  of  niutu.il  .i;!'.  untaKc  w.is  much  nmre  ncariy  oven  than 
Steele  claimed  or  posterity  has  generally  allowed. 
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The  famous  literary  pair  were  born  in  the  simc  year.  Steele, 
the  senior  by  less  than  two  months,  was  baptized  on  the  ulh 
of  March  1672  in  Dublin.  His  father,  also  Richard  Steele, 
was  an  attorney.  He  died  before  hb  SOU  had  reached  his  sixth 
year,  but  the  boy  found  a  proteetor  In  his  maternal  uncle, 
Henry  Gascoigne,  secretary  and  confidential  agent  to  two 
successive  dukes  of  ()rmon<I.  Through  his  iiilluenrc  he  was 
nomimttcd  to  the  Charterhouse  in  16S4,  and  lliere  first  met  with 
Addi.son.  Five  years  afterwards  he  jiriM ceded  to  Christ  Church, 
Oxford,  and  was  a  postmaster  al  .Mcrton  when  Addison  was  a 
demy  at  Magdalen.  Their  schoolboy  friendship  was  continued 
at  the  university,  and  probably  helped  to  give  a  more  serious 
turn  to  Steele's  mind  than  his  natural  temperament  would  have 
taken  under  different  companionship.  Addison's  father  also 
took  ao  bterest  in  the  waim-bearted  yonng  Irishman;  but  thnr 
combined  influCDCf  did  not  steady  htm  sufficiently  to  keep  his 
impulses  within  the  fines  of  a  regular  career;  without  waiting 
for  a  degree  he  vol'jt;! i.er..  i!  into  the  army,  and  ser\ed  for  some 
time  as  a  cadet  "  under  ihe  command  of  the  unfortunate  duke 
of  Ormond  "  (i.e.  the  first  duke's  grandson,  who  was  attainted 
in  I- is).  This  cs<:ap,-ide  was  made  without  his  uncle's  c<jnsent, 
and  cost  him,  according  to  his  own  account,  "  the  sutression 
to  a  vciy  good  estate  in  the  county  of  Wexford  in  Ireland." 
StlHf  he  ml  not  lack  advancement  in  the  profession  he  had 
dioMii.  ApoeBontiiefuneralof(2uocaMaiy  (1695),  dedicated 
to  Lord  Cntts,  ookmd  of  the  Cddstreara  Gnaids,  brought  him 
under  the  notice  of  that  nobleman,  who  took  the  gentleman 
trooper  into  his  hou.schold  as  a  secretary,  made  him  an  ofTicer  in 
his  own  regiment.  an<I  uhiniatcly  procured  for  him  a  captaincy 
in  Lord  Luciis's  regiment  of  foot.  His  name  wiis  noted  for 
promotion  by  King  William,  but  the  king's  death  took  place 
before  anything  had  been  done  for  Captain  Steele.  A  dud 
which  he  fought  with  Captain  Kelly  in  Hyde  Park  in  1700,  and  in 
which  he  wounded  his  antagonist  dangieroualy,  inspired  him  with 
the  dislike  of  the  practice  that  he  showed  to  the  end  of  his  life. 

Steele  probably  owed  the  king's  favour  to  a  timdy  reference 
to  his  nuijesty  in  Tlk  CkriiHam  Ben,  his  first  prose  treatue, 
published  in  April  1701.  The  "  reformation  of  manners " 
was  a  cherished  purpose  with  King  William  and  his  consort, 
which  iht  y  tried  to  eflect  by  proclamation  and  act  of  p^irliamcnl; 
and  a  sensible  well  written  treatise,  deploring  the  irregularity 
of  the  niililary  cliar.icter,  and  seeking  to  prove  by  examples — 
the  king  hini^cli  among  the  number — "  that  no  principles  but 
those  of  religion  an-  sufficient  to  make  a  great  man,"  was  sure 
of  attention.  Steele  complained  that  the  reoqrtiim  of  The 
Christion  Hero  by  his  comrades  was  not  so  MVKtfid;  diey 
persisted  in  trying  him  by  his  own  standard,  and  would  not  pass 
"  tbe  least  levity  in  his  words  and  actions  "  without  protest. 
ITis  uneasiness  under  the  ridicule  of  his  irreverent  comrades 
had  a  curious  result:  it  moved  him  to  write  a  comedy.  "It 
was  nuw  incumiicnt  ujxin  him."  he  sa>'S  "  to  er.li\  en  Jiis  tbar- 
acler,  for  which  reason  he  writ  the  comedy  called  The  Fuiural." 
.■Mthoutih.  however,  it  w.as  Steele's  express  purjwsc  to  free  his 
character  from  the  reproach  of  solemn  dullness,  and  prove  that 
he  could  write  as  smartly  as  another,  be  showed  greater  respect 
for  decency  than  had  for  sooie  time  been  the  fashion  on  the 
stage.  Tbe  purpose,  aftcnvaida  more  fnOy  effected  in  hb 
famous  periotficals,  of  rnconriling  wit,  food  hiunour  and  good 
breeding  with  virtuous  conduct  was  already  deliberately  in 
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com<'<!y 
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\v;is 


proiiuced 
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icei\;il  Oil  the  st.iRt-  with  favour. 
Loxfr:  or,  thr  l.ud'iis'  Frii  ntlshif). 


Steele's  mind  wlun  he  wroti 
and  publisheii  in  1701,  and 
In  his  next  comedy.  The  Aviii 

based  on  Corncillc's  Mtnteur,  produced  two  years  afterwards, 
in  December  1703,  Steele's  moral  puipoae  was  directly  avowed, 
and  the  play,  according  to  his  own  statement,  was  "  damned 
for  its  piety."  The  Taiitr  Husband,  an  imitation  of  Molicre's 
Skilien,  produced  eigbteca  months  kter  (in  April  1705),  though 
not  less  pure  b  tone,  was  more  tuooessful;  In  this  play  he  gave 
unmistakable  evidence  of  his  happy  genius  for  conceiving  and 
embodying  humorous  types  of  character,  putting  on  the  stage 
the  p^irriits  or  gran<lparcnts  of  Squire  Western,  Tony  LiUlipkin 
and  Lydia  Languish.    It  was  seventeen  years  before  Steele 
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igidii  tried  Ui  fonnne  on  tlie  itage  with  Tke  Cnueieiu  LnHn, 
the  best  and  meet  succcaehil  of      comedies,  produced  in 

D«rember  17  jj. 

Mj  inwhili?  the  fiallimt  captain  had  turned  nside  to  another 
kiiul  ol  Ijltfui: y  work,  iti  wliirh,  with  the  assistance  of  his  friend 
Addison,  he  ob'aiiie'i  a  more  einluririg  reputation.  There  never 
was  a  time  when  literary  talent  w.is  so  much  sought  after  ,m<l 
rewarded  by  statcsnncn.  A'Mison  had  already  bitn  \vait( d 
on  in  "  his  humble  lodgings  in  the  Haymarkct,"  and  advanccil 
to  olHce,  when  his  friend  the  successful  dramatist  was  appointed 
to  the  office  of  gazetteer.  This  was  in  April  or  May  1707.  It 
WU  Steele's  first  connexion  with  journalism.    The  pcriotlical 

wu  at  that  time  uking  the  pbco  of  the  pamphlet  as  an  instnt- 
ment  iior  worldng  on  publk  ophJon.  The  Gautte  fm  little 
openbig  for  the  pUy  of  Steele's  lively  pen,  Us  BWia  duty,  as 

he  says,  having  been  to  "  keep  the  paper  very  innocent  and  very 
insipid  ";  but  the  j  i^sirion  if.aile  liiin  I'aitiiliar  wttli  tlie  new  field 
of  enlcqirist  in  ^slncli  his  iuvcnlive  mind  six>ii  diSLeintii  materials 
for  a  project  of  his  own.  The  Tiilhr  made  its  lirst  apfH.arancc 
on  the  i?lh  of  April  i7o<).  It  was  partly  a  newspaper,  a 
journal  of  [voliiics  and  society,  published  three  times  a  week. 
Steele's  position  as  gazetteer  furnished  him  with  special  advan- 
tafes  for  political  aewa,  and  as  a  popular  frequenter  of  coffee- 
houses he  was  at  no  loss  for  social  gossip.  But  Steele  not  only 
retailed  and  commented  on  social  news,  a  function  in  which  be 
l»d  been  anticipated  by  Defoe  and  others;  he  also  gradually 
introduced  into  the  Talbr  as  »  spedal  feature  essays  on  general 
cpicstions  of  manners  and  morality.  It  is  not  strictly  true  that 
Steele  was  the  inventor  of  the  English  "  essay  " — there  were 
ess-'iyistii  before  the  i.S'.h  ceiitur\-,  notably  Cowley  and  Temf>Ie; 
but  he  was  the  first  to  use  the  e?.bay  for  periodical  purposes,  and 
he  and  .•Kddiiun  tu^;el!ier  develuiK-d  a  distinct  species,  to  which 
they  gave  a  permanent  character,  and  in  which  they  had 
many  imitators.  .As  a  humbler  motive  for  this  inrturiate 
venture  Steele  had  the  pinch  of  impecunicsity,  due  rather  to 
OBoesB  of  expenditure  than  to  smallness  of  income.  He  had 
£Soa  a  year  from  his  gazettecrship  (paying  a  tax  of  £45),  £100  as 
gentleman  waiter  to  Prince  George,  £850  from  the  Barbadocs 
estates  of  his  first  wife,  a  widow  named  Margaret  Stretch,  and 
some  fortune  by  his  second  wife— Mrs  Mary  Scurlocfc,  the 
"  dear  Prue  "  of  his  charming  letters.  But  Steele  lived  in  con- 
siderable state  after  his  second  marriage,  and  before  he  started 
the  Taller  was  reduied  to  the  netes^ily  of  borruwin>;.  The 
assumed  name  of  the  editor  was  Isaac  Bitkerstall,  but  .A<ldis<jn 
discovered  the  real  author  in  the  si.Mh  number,  and  began  to 
contribute  in  the  eighteenth.  It  is  only  fair  to  Steele  to  slate 
that  the  success  of  the  T.illi-r  w.i;  established  before  .Addison 
joined  him,  and  that  Addison  contributed  to  only  forty-two 
of  the  two  hundred  and  seventy-one  numbers  that  bad  appeared 
when  the  paper  was  stopped,  obscurely,  in  January  1711.  Some 
papers  satirizing  Harley  appeared  in  the  TalUr,  and  Steele  lost 
orrengnedtbepostof  gaaettcer.  It  is  possible  that  this  political 
recklosncss  nay  have  had  something  to  do  with  the  sudden 
end  of  the  venture. 

Only  two  months  elapsed  between  the  stoppage  of  the  T<Ulfr 
and  the  ap]>earance  of  the  Spctlator,  which  was  the  or;;an  of 
the  two  friends  from  the  tst  of  March  171 1  tili  the  6th  of 
December  1712.  .Addison  was  the  chief  contributor  to  the 
new  venture,  and  the  history  of  it  belongs  more  to  his  life. 
Nevcitheless,  it  is  to  be  remarked  as  characteristic  of  ihc 
two  writers  that  in  this  as  in  the  Taller  .Aildison  generally 
fslflWi  Steele's  lead  in  the  choice  of  subjects.  The  first 
suggestion  of  Sir  Roger  de  CoverJey  was  Steele's  although 
it  was  Addison  that  filled  in  the  outline  of  a  good-natured 
country  gentleman  with  the  numerous  little  whimsicalities 
that  convert  Sir  Roger  into  an  amhUe  and  exquisitely 
ridiculous  provincial  oddity.  Steele  had  neither  the  fineness 
of  touch  nor  the  humorous  malice  that  gives  life  and  distinction 
to  .Addison's  picture;  the  Sir  Roger  of  his  original  hasty  sketch 
has  good  sense  as  well  as  pcKid  nature,  and  the  treatment  is 
comp.ir.it ivt  iy  <  <immonplare  from  a  literary  point  of  view,  thout-h 
unfortunately  not  commonplace  in  its  charity.  Steele 'ssuggestive 


vivacity  gave  maiqr  anotbsr  hint  for  the  dabontlof  skflt  of  \Sm 
friend. 

The  Speetaler  was  followed  by  the  Gitenf  jon,  the  first  number 

of  which  appeared  on  the  uth  of  March  1713.  It  had  a  nuirh 
shorter  career,  extending  to  only  a  hundred  and  seventy  six 
numbers,  of  which  .Steele  wrote  eighty-two.  Tbis  was  the  last 
of  his  numerous  p<  r!odirals  in  which  he  had  the  material  assist- 
ance of  .Vddison,  Hut  he  continued  for  several  years  to  projcri 
journals,  under  various  titles,  some  of  them  political,  some 
social  in  their  objects,  most  of  them  very  short-lived.  Steele 
was  a  warm  partisan  of  the  principles  of  the  Revolution,  as 
earnest  in  his  political  as  in  his  other  convictions.  The  EifgKsA- 
mta»  was  started  in  October  1733,  immediately  after  the  stoppa^ 
of  the  Guardian,  to  assail  the  pcjicy  of  the  Tory  ministry.  The 
Ltner,  started  in  Fefafuaiy  r7i4,  was  moee  fcaeral  in  its  aims; 
but  it  gave  place  In  a  month  or  two  to  the  Reader,  a  direct 
counterblast  to  the  Tory  Examiner.  The  was 
resuscitated  for  another  votutne  in  1715;  and  he  subsequently 
projected  in  rapid  succession  three  unsuccessful  ventures— 
Tmi'ti  Talk,  the  Tea  Tiible  and  Cliil  Chat.  Three  years  later 
he  starte<l  his  most  famous  political  pajK-r  the  }'leb<iiin.  rendered 
memorable  by  the  fact  that  it  embroiled  him  with  his  old  ally 
.Addison.  The  subject  of  controversy  between  the  two  Ufelonf 
friends  was  Sunderland's  Peerage  Bill.  Steele's  last  venture 
in  journalism  was  the  Theatre,  1720,  the  immediate  occasion  of 
which  was  the  revocation  of  his  patent  for  Druiy  Lane.  Besides 
these  journals  he  wrote  also  several  pamphlets  on  passing  qucs- 
tions^n  the  disgrace  of  Marlborougii  in  171 1,  on  the  fortifica- 
tions of  Dunkirk  in  1713,  on  the  "  crisis  "  in  1714,  An  Apoloiy 
for  Himself  and  his  \\'ritinf,s  (im|Mirtant  biografihically)  in  tbc 
same  year,  and  on  the  South  Sea  mania  i:i  17  jo. 

The  fortunes  of  Steele  as  a  zealous  Whig  varied  uith  the 
fortunes  of  his  party.  Over  the  Dunkirk  question  he  waxed 
so  hot  that  he  threw  up  a  pension  and  a  commissionership  of 
stamps,  and  went  into  parliament  as  member  for  Stockbridge 
to  attack  the  ministry  with  voice  and  vote  as  well  as  with  pen. 
But  he  had  not  sat  many  weeks  when  he  was  expeUed  from  the 
house  for  the  language  of  his  pamphlet  on  the  Crisis,  which  wan 
stigmatised  as  seditious.  The  Apology  already  mentiooed  was 
his  vindicatioo  of  Umsdf  on  tUs  occasion.  With  the  acoesaioo 
of  the  House  of  Hanover  his  fortunes  changed.  Honours  and 
sulMtantial  rewards  were  showered  upon  him.  He  was  made  a 
justice  of  the  jicace,  dejiuty-lieulenant  of  Middlesex,  surveyor 
of  the  royal  stables,  governor  of  the  royal  com|Kiny  of  comedians 
— the  last  a  lucrative  [>osl — and  was  aLso  knighted  (17 15).  After 
the  supp'ession  of  the  Jacobite  rebellion  he  was  api)ointed  one 
of  the  commissioners  of  forfeited  estates,  and  spent  some  two 
years  in  Scotland  in  that  capacity.  In  1718  he  obtained  a 
patent  for  a  plan  for  bringing  salmon  alive  from  Ireland. 
Differing  from  his  friends  in  power  on  the  question  of  the  Peerage 
Bill  he  was  deprived  of  some  of  his  oflSces,  but  when  Walpok 
became  chancelior  of  the  eachequer  in  1721  he  was  reinstated. 
With  all  his  emoluments  however  the  imprudent,  impulsive, 
ostentatious  and  generous  Steele  could  never  get  clear  of 
financial  difficulties,  and  he  was  obliged  to  retire  from  London 
in  i;:-!  .iiid  live  in  the  country.  He  spent  his  last  years  on  his 
wife's  estate  of  I.langunnor  in  Wales,  and,  his  health  broken 
down  by  a  p.iralytic  seisore,  died  St  Canmirtlwa  on  the  rst  of 

September  1729. 

A  selection  from  Steele's  essays,  with  a  prefatory  memoir,  has 
been  edited  by  MrAustin  Dobson  (1H85;  re\'ised  1896).  Mr  Uobfon 
contributed  a  fuller  biography  to  Mr  Andrew  Lang's  aeries  of 
Engfisk  WorMes,  in  ltU16.  In  1U89  another  and  more  exhaustive 
life  wa*  published  by  Mr  C.  A.  Aitken,  who  has  also  edited  Steele's 
plays  (iM)  «nd  tha  ntffar  (W.  M.}  A.  D.) 

naUE,  IBOUf  (178S-184S),  Iiish  pottticiaii  aad  writer, 
a  member  of  a  Somerset  family  whidi  settled  in  Ireland  during 

the  17th  centur)-,  was  born  on  the  3rd  of  November  17SS. 
He  was  educated  at  Trinity  {'ollegc.  Dublin,  and  at  Magdalene 
College.  Cambridge,  and  succeede<l  to  a  large  estate  in  Co. 
Clare.  .As  a  volunteer  he  fought  against  the  Uourbons  in  Spain 
in  i.^.\v  and,  reluming  to  Ireland,  he  became  an  enthusiastic 
worker  for  Roman  Catholic  emancipation,  helping  greatly  to 
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return  Daniel  O'Cunin-U  to  parliament  for  Co.  Clare  at  the 
famous  tk'ction  of  i.S;8.  It  is  interesting  to  note  that  Steele 
himself  was  a  rrotcstant.  Having  ruined  his  fortune  by  con- 
tributing liberally  to  the  causes  in  which  he  was  interested, 
be  died  in  Loniloa  on  the  15th  of  June  1848.  He  wrote 
Ntltt  ^  II*  lf«r  in  SfvSm  (iSa^  and  wan  «mys  oa  Iiidi 
quatkni. 

RBUL  WILUAM  (d.  1680),  lord  chancellor  of  Itdud,  mi 
aaoa  «l  Richard  Stcde  of  Sandbach,  ChcaUn,  and  ms  edhxated 
kt  Oilns  College,  Cambridge.  In  1648  be  was  dmwn  morder 

of  London,  and  he  was  one  of  the  four  counsel  appointed  to 
conduct  the  case  against  Charles  I.  in  Januar)'  but  illnciis 
prevented  him  from  discharging  this  duty.  However,  a  few  days 
later  he  took  part  in  the  prosecution  u!  the  duke  of  Hamilton 
and  other  Royalists.  Steele  was  M  l',  for  the  Cii>'  of  Loniion  in 
1654,  was  chief  baron  of  the  exchequer  in  1655,  and  was  made 
lord  chancellor  of  Ireland  in  1656.  .Xfter  the  fall  of  Richard 
Cromwell  he  was  one  of  the  five  commissioners  appointed  in 
1659  to  govern  Ireland.  At  the  end  of  thb  year  he  returned  to 
Eni^d,  but  he  refused  to  sit  on  the  committee  of  safety  to 
«Uch  bft  IhuI  been  named.  At  the  Restoration  he  obtained 
tlw  full  bemfitt  of  th»  Act  of  Indemnfty,  but  be  tbou^t  it 
advhable  to  reside  for  &  tfane  in  HoDand.  Hoirever,  he  had 
returned  to  Enj^Iand  before  his  death  towanb  the  end  of  1680. 

«>ee  O.  J.  Burke,  History  of  Ike  Lord  Ckancttlort  of  Ireland  (Dublin. 
1879), 

STEELE,  a  town  of  Germany,  in  the  Prussian  Rhine  Province 
on  ilic  i,L;:Llik'  Ruhr,  4  m.  by  rail  E.  of  F.ssen.  at  the  junction 
of  the  lines  Duisburg  Dortmund  and  Vohwinkci-Hagcn.  Pop. 
(1005),  iJ,o88.  It  contains  a  C.othir  parish  church  (Roman 
Catholic),  a  high  school  and  a  Roman  Catholic  hospital.  It  haa 
coal  mines,  iron  and  steel  works,  and  makes  fireproof  brido. 
A  Diet  of  the  empire  was  held  here  in  the  year  938  by  the  empetor 
Otto  I. 

ttnURUI,  a  borou(h  of  Dauphb  county,  Piennajrlvaah, 
17.SJL,  on  the  Susquehanna  river,  3  m.  S.E.  of  HanMtuig. 
Pop.  (1890),  9150;  (igoo),  ij,o8<5,  of  whom  2300  were  foreign- 
bom  and  15c*  were  negroes;  (lyio  census),  14,246.  Steelton 

is  ser/cd  by  the  Pcnnsyh'ani.^  .ind  ihi  I'hu.idclphia  &  Reading 
railways,  and  is  connertcti  with  IIiirtisijurR  by  electric  line. 
The  city  has  a  public  library.  Steelton  is  in  an  agricultural 
district,  but  its  industrial  importance  is  due  primarily  to  (he 
vast  steel  works  of  the  Pennsylvania  Sli-el  Company.  Other 
manufactures  are  flour  and  grist  mill  products,  bricks,  planing- 
mili  products,  &c.  In  1905  the  total  value  of  the  bonnigh's 
factoiy  praducts  was  Si5,74Si628;  the  capital  mveated In  raanu- 
factnring  increased  from  $6,266,068  in  1900  to  $i8,64s,8s3  in 
1905,  or  i97-s%i  There  is  a  laitge  Umcitoiie  qnany  irithin 
tbe  boroogb  Ibnita.  Tbe  nunldpiility  owns  its  waterworks 
■ad  filtration  plant.  Tbe  place  was  Uid  out  in  18M  under  tbe 
name  of  Baldwin,  but  when  it  was  incorporated  as  a  borough, 
in  t88o,  the  present  name  was  adopted. 

STBBLTARD,  MERCHANTS  OF  THE.  Hanse  merchants  who 
settled  in  London  in  1J50  at  the  steelyard  on  the  rivcr-side.  near 
Cosin  Lane,  now  Ironbridge  Wharf.  Henry  111.  in  ijsq,  at 
the  request  of  his  brother  Richard  of  Cornwall,  king  of  the 
Romans,  conferred  on  them  important  privileges,  which  were 
confirmed  by  Edward  I.  It  was  chiefly  through  their  enterprise 
that  the  early  trade  of  I/ondon  was  developed,  and  they  continued 
to  flourish  till,  on  the  complaint  of  the  Merchant  Adventurers 
bi  tbe  icipi  of  Edward  VI.,  tbey  were  deprived  of  their  privileges. 
Hmwi^  Hambunr  umI  Lllbeck  sent  amlMMaaJow  to  intercede 
for  them,  they  were  not  reinstated  in  their  monopolies,  but 
they  succeeded  in  maintaining  a  footing  in  London  till  expelled 
by  Elizabeth  in  i5<i7.  Their  beautiful  guildhall  in  Thames 
Street,  adorneii  with  allegoricul  pictures  by  Holbein,  and  de- 
scribed by  Stow,  uub  made  a  naval  storehouse.  The  land  and 
buildings  still  rer'iaitied  the  property  of  the  Hanseatic  League, 
and  were  subseijueiitly  let  to  merchants  for  business  puqx>!ies. 
Destroyed  in  the  Great  Fire  of  1666  they  were  rebuilt  as  ware- 
houses, and  were  finally  sold  to  the  South-Eastern  Railway 
Company  in  1852  by  tbe  Hanseatic  towns,  LAbeck,  Bremen  and 


Hamburg.  The  site  is  now  occupied  by  Cannon  Street  railway 
station. 

See  Lappenburg,  I'rkun/iliche  Gfsckuhle  des  hnnsischen  Slahlhofes 
zu  London  (HaniburR.  i^.^ii.  Stow,  Sun'ey  of  London  (157*1); 
Pauli,  Piflurrt  of  Old  London  (DJgi):  Ehrenbcrg,  Hamburg  und 
Entlatd  im  Zcitalter  der  Konigtn  Elitabelh  (Jena,  1(196). 

STBSN,  JAN  HAVIfaCBZ  (1636-1679)*  Dutch  subjertiiabiter, 
was  bom  at  Leiden  in  i6a6,  tbe  too  of  a  bfewer  of  die 
place.  He  ettidied  at  Ulteelit  noder  Nicolas  Koupfer,  a 
German  liiitorical  pabita'.    Dr  Bode  suggests  that,  before 

entering  Knupfer's  studfo,  Jan  Stecn  took  drawit-.g  lessons 
from  Jacob  de  Wet  in  Haaifem.  He  bases  his  iheor>  on  the 
internal  evidence  of  such  early  pictures  as  the  "  Market  at 
T.eidcn  "  (Staedcl  Institute,  Frankfort),  the  "  Kernicssc  "  (A. 
von  (joldschmidl-Rothschild,  Berlin!,  "  Calling  for  the  Bride" 
(Six  Colla:tion,  Amsterdam),  and  "  St  John's  Sermon  "  (Dessau 
Castle).  About  the  year  1644  Stecn  went  to  Haarlem,  where 
he  worked  under  Adrian  van  Ostade  and  under  Jan  vtm  Goyen, 
whose  daughter  he  married  in  1641).  In  the  previous  year  he 
had  joined  the  painters'  gild  of  the  city.  In  1667  be  Is  said  to 
have  lieen  a  liiewu  at  Ddfl;  in  1M9  a  small  debt  of  tan  florins 
owingtoaauotbecaiyledtotheiebueand  saleof  hisfiiictuKs; 
and  in  1679  he  received  municipal  authoriiy  to  open  a  tavern. 
In  1673  he  took  a  second  wife,  Maria  van  Egmont,  the  widow  of 
a  bookseller  In  Leiden.  The  accounts  of  his  life,  however,  are 
very  confusing  and  cunllii^  ling.  Some  biographers  h.ive  as.s<  rled 
that  he  was  a  drunkard  and  of  dissolute  life,  but  the  nuiiduT  of 
liis  wurks — \'aa  We^lrheene.  in  bis  Stren,  iludr  sur  t'-:ri 
Holland,  has  catalogtied  nearly  five  hundred  and  Hofslede  de 
Groot  about  double  that  number — seems  sufficient  in  itself 
to  disprove  the  charge.  His  later  pictures  bear  marks  of 
haste  and  are  less  carefully  finished  Umo  tbooe  «f  his  earlier 
period.  He  died  at  I.eidcn  in  1679. 

Tbe  works  of  Jan  Stecn  are  distinguidied  hf  eomctiMli  of 
drawing,  admirable  freedom  and  ^irU  of  toudi,  and  cloarneis 
and  transparency  of  colonring.  But  tbeb  true  greatneaa  is  Am 
to  their  intellectual  qualities.  In  the  wide  raage  of  bis  subjects, 
and  their  dramatic  character,  he  surpasses  all  tbe  I>utch  figure 
painters,  with  the  single  cxuption  of  Rembrandt.  His  pro- 
ductions range  from  the  stately  interiors  of  grave  and  wealthy 
citizens  to  t.avern  scenes  of  jollity  and  debauch.  He  painted 
chemists  in  their  laboratories,  doctors  at  the  bedside  of  their 
patients,  card-parties,  marriage  feasts,  and  the  festivals  of  St 
Nicholas  and  Twelfth  Night — even  religious  subjects,  though 
in  these  he  was  least  suorassful.  His  rendering  of  children  is 
especially  delightftd.  Dealing  often  with  the  coarser  tide  of 
things,  his  work  is  full  of  humotur;  he  depicts  the  comeify  of 
human  life  in  a  spirit  of  very  genhii  toleration,  but  now  and 
again  there  appear  keenly  telling  tondea  of  satbv  which  lecaU 
a  pictorial  moralist  such  as  Hogarth.  Portraits  from  hb  bniih 
are  comparatively  rare.  The  best  known  is  the  portrait  of 
himself  at  the  Rijksmuscum  in  .\msterdam. 

The  National  CaUcri,-  mr.t.Tins  three  pictures  by  Jan  Steen.  of 

which    the   "  Munie    .M.c.'.n        i-.    :|],     ri;i<-.t  i- MmI     .iriil  (i-.luT 

excellent  examples  of  His  att  in  England  are  prcscr\cci  in  the  Royal, 
tbe  Bute,  and  tbe  Northbraok  collection*,  at  .'Xpi.ley  House  and 
Bridgewater  Houae,  and  in  the  galleries  of  the  Hague,  Amsterdam, 
and  the  Hermitage.  St  Petersburg.  A  remarkably  line  eianiDle 
of  his  work,  which  ai)|)cared  at  the  Royal  Academy  WliiMr  Ead* 
bitioD  in  1907,  is  tbe   Grace  Befoce  Meat." 

STBENKIBK  (STBENXi>cs),avfltaff>lBdieBdgian  pravbicn 

of  Hainaut,  on  the  river  Sonne,  famous  for  the  battle  of  Steen^ 

kirk  (Steinkirk,  Estinkeike)  fought  on  July  23rd/August  3rd 
1691  between  the  Allies  (.%•€  Grand  .^lliakce.  War  or  the) 
under  William  III.  of  England  and  the  French  commande<l  by 
the  duke  of  Luxemburg.  Previous  to  the  battle  the  French 
army  lay  facing  north-west,  with  its  right  on  (he  .Senne  at 
Steenkirk  anil  its  left  towards  Eiighirn,  while  the  army  of 
William  IIL  was  encamped  about  Hal.  In  accordance  with 
the  strategical  rnethods  of  the  time,  the  French,  not  wishing 
to  fight  after  having  achieved  the  immediate  object,  the  capture 
of  Namur,  took  up  a  strong  position,  supposing  the  enemy 
would  not  dare  to  attack  it,  while  tlie  Allies,  wbo  would  otherwise 
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in  all  probabQily  have  dune  as  the  French  marshal  desired, 
mac  by  Uw  fortune  war  afiorded  tlie  oppoitunUy  of  surprising 
a  part  of  the  enemy^  forces.  For  in  the  17th  eeatiiry,  when  the 
objects  of  a  war  were  as  far  M  poMibk.aeaDcd  withMit  the  loss 
of  valuable  lives,  and  general  decisive  battles  were  In  every  way 
consi(kri-(l  undfsiralile,  a  brilliant  victory  over  a  part,  not  [he 
whole,  01  the  enemy's  forces  was  the  tactical  idea  of  Uie  IrsI 
generals,  and  accordingly  William,  having  complelely  misled 
the  enemy  by  forcing  a  dcUcied  spy  to  give  Lu^iemburg  false 
news,  set  his  army  in  molion  hilore  dawn  on  July  13rd/  August 
3rd  to  surprise  the  French  right  alxjut  Steenkirk.  The  advanced 
gii.trd  of  infantry  and  pioneers,  under  the  duke  of  Wiirltemberg, 
deployed  dose  to  the  French  camps  ere  Luxemburg  became  aware 
«f  tJtt  impending  blow;  at  this  moment  the  nau  body  of  the 
army  farther  back  was  formiitg  up  after  the  passage  of  same 
woods.  When  the  fight  opened,  Luxemboig  was  completely 
surprised,  and  be  could  do  no  more  than  hurry  the  nearest  foot 
and  dragoons  into  action  as  each  regiment  came  on  the  scene. 
But  the  march  of  the  .\llic>'  mahi  body  had  been  mismanaged; 
while  Wiirtlemberg  methodically  tannonaded  the  enemy,  wail- 
inK  lor  supjxjrl  and  tot  the  or<ier  tu  jil'.  luce,  and  the  French 
worked  with  feverish  energy  to  form  a  strong  and  well-covered 
line  of  battle  at  the  threatened  point,  the  Allies'  main  body, 
which  had  marched  in  the  usual  order,  one  wing  of  cavalry 
leading,  the  infantry  following,  and  the  other  wing  of  cavalry 
at  the  tail  of  tlie  column,  was  being  hastily  sorted  out  into 
infaBti7  and  cavaliy,  for  the  gnond  was  onl^  suitable  for  the 
ionaer.  A  few  battaMoma  oidir  bad  enne  up  to  support  the 
advanced  guard  wbm  the  real  attack  opened  (13.30).  The 
advanced  guard  had  already  been  under  arms  for  nine  hours, 
and  the  march  h.id  been  over  bad  ground,  b'lt  its  attack  swept 
the  first  French  line  before  it.  The  English  and  Danes  stub- 
bornly advancctl,  the  second  and  third  lines  of  the  French  in- 
fantry giving  ground  before  them,  but  Luxemburg  was  rapidly 
massing  his  whole  force  to  crush  Ihem,  and  meanwhile  the  con- 
fusion in  the  allied  main  body  had  reached  its  height.  Count 
Sdms,  who  commanded  it,  ordered  the  cavalry  forward,  but 
the  aiMlHt<rf  men,  scarcely  able  to  move  over  the  bad  roads 
awl  heavy  giouad,  only  bkidwd  the  wny  toe  the  infantiy. 
Some  of  the  EogUsh  inol,,  with  ouaea  upon  Solma  and  the 
Dntdi  generals,  brake  out  to  the  Innt,  and  Solma,  aagiy  and 
Cic^d,  thereupon  refused  to  Ibtcn  to  all  appeals  for  aid  from 
thefront.  No  attempt  was  nia<lc  to  engage  and  hold  the  centre 
and  left  of  the  I  reiKh  army,  which  hurried,  rcgimi-nt  after 
regiment,  to  take  part  in  the  fighting  at  Steenkirk.  William's 
counter-order  that  the  infantry  was  to  go  forward,  the  cavalry 
to  halt,  only  made  matters  worse,  and  by  now  the  advanced 
guard  had  at  last  been  brought  to  a  standstill.  At  the  crisis 
Luxemburg  had  not  hesitated  to  throw  the  whole  of  the  French 
and  Swiss  guards,  led  by  the  princes  of  the  royal  bouse,  into  the 
fight ,  and  as,  daring  and  after  this  supreme  effort,  more  and  more 
French  tmopa  ^ipeated  fem  the  aide  of  Knghien,  the  Allies 
weip  diiveB  ba^,  oontcsUng  every  step  by  w^i^t  ef  numbets. 
Those  troops  of  the  main  body,  foot  and  dragoons,  which  suc- 
ceeded in  reaching  the  front,  served  only  to  cover  and  to  steady 
the  retrrat  of  WOr; t<  mlHTg's  forte,  and,  the  coup  having  mani- 
festly failed,  William  ordi-rrd  the  retreat.  The  .VUics  retired  as 
they  had  come,  their  rear-guard  showing  toe  stubborn  a  front 
lor  the  French  to  attack.  The  latter  were  indeed  in  no  state 
to  pursue.  Over  eight  thousan<l  men  out  of  only  about  fifteen 
thousand  engaged  on  the  side  of  the  AUies  were  killed  and 
WMUUkd,  and  Uw  losses  of  the  Fiench  out  of  a  much  larger  force 
mn  at  least  equal.  Contemporary  soklicts  affirmed  that  Steen- 
kitk  was  the  hardest  battle  ever  .fevight  by  infantiy,  and 
the  battle  served  aot  only  to  ilfaiatrato  the  splendid  disdpUne 
of  the  old  professbnal  anntes,  but  also  to  give  point  to  the 
rductancc  of  the  generals  of  those  days  to  fight  battles  in  which, 
once  the  fighting  spirit  was  unchained,  the  armies  shot  each 
Other  to  pieces  before  either  would  give  way. 

STEEPLE  (akin  to  "sleep"),  a  general  architectural  name 
(Fr.  clorhtr.  Ital.  campanik.  Ger.  GlocktHtuniii  fOT  the  wbole 
airangcmcnl  of  tower,  belfry,  spire,  &c. 


STEEPLECHittI,  ft  variety  of  hone^adag  not  nm  on  the 
flat,  but  either  acroaa  ountiy  or  00  a  made  couiae  with  artificial 
fences,  water-jumpa,  ftc.  (see  Homs-bacino).  The  origin  of 
the  sport  and  the  name  is  due  to  matches  run  by  owners 
of  hunters,  the  goal  l>eing  some  prominent  landmark,  such 
as  a  iiL-^lilKiuriiig  church  stee|)le.  There  is  an  early  record  of 
such  a  ma'.ih  in  175.'  in  Ireland,  when  the  course  was  4}  m., 
"  from  the  Church  of  Buttevaul  to  the  spire  of  St  Lcger  Church." 
The  name  is  sometimes  useii  of  cross-country  running  or  of 
a  race  on  a  maile  tuur.se  o\er  hur<lKs  and  other  obstacles.  It 
is  also  given  to  an  English  variation  of  the  old  French  game  of 
Goose  (f.8i).  It  is  played  with  two  dice  on  a  board,  on  which  ie 
depicted  a  race-course  with  hurdles,  water-jumps  and  other 
obstacles.  The  course  is  marked  in  60  compartments  by  mean* 
of  radii,  and  the  game  is  won  by  the  player  whose  hocse  makes 
the  drralt  hi  the  fewest  throws.  Bach  player  is  provided  with 
a  marker,  usually  in  the  form  of  a  jockey  on  horseback,  which 
is  moved  forward  after  each  throw  to  the  sjjacc  to  which  the 
numl)er  thrown  eiitr.ks  it. 

STEER.  PAUL  WILSON  (1S60-  ),  English  painter,  was 
born  at  Birkenhead.  He  was  trained  first  at  the  Ciiuucester 
school  of  art  and  afterwards  in  Taris  at  the  Academic  Julian, 
and  in  the  £coie  des  Beaux  .\rts  under  Cabanel.  After  1S86, 
before  which  date  he  had  shown  three  pictures  at  the  Royal 
Academy,  practically  the  whole  of  his  work  was  seen  in  the 
exhibitiona  of  the  New  £nglish  Art  Club,  of  which  he  is  a  im- 
minent member.  KafiguesabjectaendlandBcueadBwvBat 
originality  and  tednieal  ridH  (we  PanRlKO:  Aeenf  BHtUk). 
His  portrait  of  Umself  is  faiduded  in  the  ooOection  in  the  UlEai 
G.-illery,  Florence. 

STBEVBN8.  QBORGB  (i736-]»oo),  English  Shakespearian 
commenlator.  was  born  at  Poplar  on  the  loth  of  May  1736,  the 
son  of  an  East  India  captain,  afterwards  a  director  01  the 
ri  riip.'.ry.  He  w.os  edurate<i  at  Eton  and  at  King's  College, 
Cambridge,  where  he  resided  from  1733  to  1756.  Leaving 
the  university  without  a  degree,  be  settled  in  chambers  in  the 
Temple,  removing  later  to  a  house  on  Hampstcad  Heath,  where 
he  collected  a  valuable  librar>',  rich  in  Eli.£abethan  literature. 
He  aha  afnimwlstwl  a  huge  collcctfaa  of  Uogartb  prints,  and 
hia  notes  on  the  cubject  were  incarpontted  John  IKchob'a 
GftmjM  Works  of  Hopirtk.  He  walked  Snm  Hampatead  to 
Ldodon  every  morning  before  seven  o'clock,  Ascmaed  Shake- 
spearian qui'stions  wiili  h\>  friend,  Isaac  Kr-ed.  and.  after  rtiaking 
his  daily  rounil  of  lim  buoN.sellers'  shops,  returned  to  HanipaU-ad. 
He  began  his  labours  as  a  S!-.ake^,)iearian  editor  with  reprints 
of  the  quarto  editions  ot  Shakespeare's  plays,  entitled  TvetUy 
of  the  Plays  of  Shakespeare  .  .  .  (1766).  Dr  Johnson  was  im- 
pressed by  the  value  of  this  work,  and  suggested  that  Stecvcns 
shoukl  prepare  a  complete  edition  of  Sbakcspesre.  The  result, 
known  as  Johnson's  and  Steevens's  edition,  was  The  Works  of 
Skakuptm  wilk  tkt  Comclmu  tutd  IlUutratiom  if  Various 
CummHtalm  (le  Tab.,  1773),  Johaaon'a  contribntioaB  to  which 
were  very  sB^.  Thb  eady  atteapt  at  a  vnrionm  edition  was 
revised  and  reprinted  in  1778,  and  further  edited  in  1785  by 
Isaac  Reed;  but  in  1793  Steevens,  wlio  had  asserted  that  he 
was  now  a  "  dowagcr  cdi'.or,"  was  persuaded  by  his  jealousy 
of  F~.dmund  Malone  to  resume  his  labours.  The  deiinitive 
rc-iiili  of  his  nsiarrhrs  w,\s  embodied  in  an  edition  oi  fifteen 
volumes.  He  made  changes  in  the  text  sometimes  apjMrcntly 
with  the  sole  object  of  showing  how  much  abler  he  was  as  an 
emcndator  than  Malone,  but  his  wide  knowledge  of  FJisabethan 
literature  stood  him  in  good  stead,  aad  atAasquant  editon  have 
gone  to  his  pagea  for  pataM  peasages  from  eontemponiy 
authoca.  Hia  dsiidenciia  fmn  the  point  of  view  el  poidy 
Utecary  aUktan  aie  ^ipaniit  ten  the  laa  that  Im  esduded 
Shakespeare's  sennets  and  poems  hecauie,  he  wrote, "  the  strong- 
est act  of  parliament  that  could  be  framed  would  fail  to  com(>el 
readers  into  their  service."  In  the  twenty  years  between  1773 
and  1  -()  i  he  was  Ic-ss  harmlessly  engaged  in  criticizing  his  fellows 
and  |)laying  malicious  practical  jokes  on  them.  Dr  Johnsonr 
who  was  uiiL  of  his  stanchcsl  friends,  said  he  had  come  to  live 
the  life  of  an  outlaw,  but  he  was  generous  and  to  a  small  circle 
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of  friends  civil  and  kind.  He  was  one  uf  ihc  furcniust  in  expos- 
ing the  Chatlerlon-Rowlcy  iuid  ihe  Ireland  forgeries.  He  wrote 
an  cutirely  fictitious  account  of  the  Java  upas  tree,  derived  from 
an  imaginary  Dutch  traveller,  which  imposed  on  Erasmus 
Daz«jni|  and  be  hoaied  the  Society  el  Antiqttaries  wiih  the 
timiieUHW  of  Haiditawit.e^  anpoewl  to  hvn  been  dug  up  in 
Kcuinitm,  bttt  lealiy  engraved  witli  an  Anglo-Saxon  inicrip- 
tioB  of  bis  own  invention.  He  died  at  Hampstead  on  the  12nd 
of  January  1800.  .^  monument  to  his  mcmor>'  by  I'l.i.\ii.an, 
with  an  inscription  cunimcmorating  his  Shakespearian  labours, 

was  erectt'd  in  roptar  c'iia|jci.  Thentecttalofiwofliit valuable 

library  i^  in  the  British  MuM;um. 

SteevenaTs  Shakespeare  was  re-issucd  fay  Isaac  Reed  in  1803, 
in  21  volumes,  with  additiunal  notess  left  by  Steeven*.  This,  which 
is  known  as  the  "  first  variorum  "  edition,  was  reprinted  in  1813. 
Steevens's  note*  are  also  incorporated  in  the  edition  of  1821,  begun 
by  Kdmairt  llaiaM  and  oonqileied  by  James  BoraeD  the  younger. 

IHEVBHi,  ttSnWI  WABBIllvnill  (1869-1900),  EngBdi 
Joumaliit,  «M  born  at  Sydenbam,  near  Loiidoa,  on  tlw  lodi  of 
Deoenber  tM9»  and  was  educated  at  the  City  of  London  School 
and  BalHoI  C^ege,  Oxford,  of  which  he  was  a  scholar.  He 

first  lji'>i;;Ln  tn  wrilc  in  uiu!i.r>;rHduatc  periodicals.  In  i8<>3  he 
w.^s  ell  I  led  ;i  i'i  Udw  of  Pembroke  College,  Oxford,  and  in  the 
s.imi'  yt-.ir  h;>L]U  some  time  at  Cambriilgc,  editing  a  weekly 
periddical,  ihe  Cinnbruii^e  ()bscn<rr,  and  becoming  a  contributor 
to  the  Nalional  Ubscrxr,  then  edited  by  Mr  W.  E.  Henley. 
He  then  married  and  went  to  London,  and  joined  the  staff  of 
the  PaU  Mall  GtiteUe,  contributing  also  to  the  Stm  Reviex 
and  Blaekwoei's  J/ofdanw.  Some  of  bis  aitidea  wmm  sqniated 
in  Mmuhgrn  ef  tik  Dead,  b  1896  be  joiuBd  tbe  stall  of  ihe 
heniiBm  Ditty  Mail,  then  just  started,  and  iMBtoBvubniaapecial 
nusioos  for  that  paper,  which  resulted  in  more  tliaa  one  teiics 
of  articles,  afterwards  turned  into  books.  In  this  way  he 
publisbed  Tne  Land  oj  ihi  Doll<sr  (iSq;),  WUii  the  Conquering 
Turk  (iSy;),  Ef^ypl  in  j.V,^.- ,  iiui  H'l/A  Kiichener  to  Khartoum 
(1899).  In  September  iSyy  he  went  to  .South  Africa  and  joined 
Sir  George  White's  force  in  Natal  as  w.ir-torrcspondenl,  being 
aubsequenlly  besieged  in  Ladysmith.  He  died  during  the  siege, 
of  enteric  fever,  on  the  isth  of  January  igea  The  articles 
be  bad  leot  Jiome  from  South  Africa  were  published  post- 
bnmous^  n  a  volume  called  From  CaptUnm  to  Ladysmith. 
Steevens  bad  a  lenukable  gift  of  aeiang  tbe  salient  facts  and 
principal  rbsiarferistfci  bi  anythiitg  be  wisiied  to  describe,  and 
putting  tbem  la  a  vivid  and  readable  iray.  His  early  death 
removed  an  interesting  personality  in  English  journalism. 

STEFANIE,  Basso  X.vKiiok,  or  CiurwAiu,  a  Like  of  East 
Africa,  lying  in  37°  E.,  l«:lween  4' J5'  iind  5^  \.,  ami  measuring 
some  40  m.  by  15.  It  is  the  southernmost  and  lowest  1  iS.So  ft.) 
of  a  scries  of  lakes  which  lie  in  what  a])[>eurs  to  be  a  north-easterly 
continuation  of  the  great  East  .\frican  rift  valley,  although  this 
loses  its  dearly  marked  character  in  about  3°  X.  There  is,  how- 
ever, a  well  defined  tmleiBhed  extending  from  the  hills  east  of 
Stefanie  to  the  Uanar  range.  The  character  of  the  lake,  which 
has  no  outlet,  varies  greatly  according  to  tbe  amount  of  water 
btougbt  down  by  its  panc^Ml  feeder,  the  Dulei,  which  enters 
at  Its  BOitb  end,  being  tbeie  a  &irly  rapid  stream  50  yds.  wide 
and  3}  ft.  deep.  At  low  water  the  western  part  of  the  lake  is 
dry.  The  Dulei,  which  rises  north  of  6*  N.,  is  joined  in  about 
36°  55'  E.,  5°  8'  K.  by  '.he  (  .alaua  Saganor  Galana  .\mara.  The 
Sagan  in  times  of  llood  receiver  the  overflow  of  the  next  lake  in 
the  series,  Cliambo  or  Ganjulc.  which  lies,  a;  a  height  of  j46ofc., 
70  m.  north-north  east  of  Stefanie.  Chambo  in  turn  receives 
tbe  waters  of  a  larger  lake— .-Vbai,  Abaya,  Pagade  or  Regina 
Maitfierita — through  the  river  Walo,  across  a  plain  only  2  m. 
wide,  Abai  lies  4200  ft.  above  the  sea,  is  45  m.  long  and  iS  m. 
aooas  at  its  gnsatcst  width.  It  is  cut  by  38*  £.  Iliefeatea 
oumbcr  of  ubads  on  tbe  bka.  Afl  tbe  lakea  of  As  aerie*  at* 
■but  in  by  taigh  mwmtsfm,  tboae  annmuuifav  lake  Abai,  to- 
geUiwr  with  tbe  isfamds  with  whidi  its  surfoce  b  broken,  betng 
dothed  with  luxuriant  vegetation.  The  chief  feeder  of  Abai, 
the  BHate,  rises  in  about  8°  N.  North -«ast  of  Abai  are  several 
■nailer  lakes  unconnected  with  tbe  more  soullierly  system. 


Lake  Stefanie  was  diseuvcred  by  Count  Samuel  Telcki  in 
1881,  and  has  since,  with  ollters  of  the  series,  been  explored  by 
Donaldson  Smith,  V.  Boitcgo,  M.  S.  Welby,  Oscar  Neumann 
and  others.  J.  J.  Harrison  in  i&gg  found  the  lake  quite  dried 
up,  and  two  years  later  Count  Wickenbuig  fooad  water  only  in 
the  northern  part.  Ad  agreement  of  1907  with  Great  Britain 
recognized  the  lake  as  within  the  Abyssinian  Empire. 

See  Geotrapkical  Journal  (Sept.  1896,  Sept.  and  Dec.  1900,  Sept. 
1901.  Oct.  1902).  1^  von  HOhwet.  ftiwssiiji     Ukm  Rmicij  —d 

Stefanie  (London,  1894);    L.  VaADtttein  and  C.  Cftcmi.  L'OtM 

(Milan,  i>^j<)};  Hriti^h  War  Office  map,  Africa,  sheet  79. 

STEFFANI,  AGOSTINO  (165.^-1728),  Italian  ecclesiastic, 
diplomatist  and  musical  composer,  was  born  at  Castclfranco 
on  the  asth  of  July  1653.  At  a  very  early  age  he  was  admitted 
as  a  chorister  at  St  Mark's,  X'cnice.  In  1667  the  beauty  of  his 
voice  attnsctcd  tbe  attention  ol  Count  Tattcnbach,  by  whom  be 
was  taken  to  Munidi,  wbeie  bis  edncatioo  was  competed  at  tbe 
apenae  of  Feidbwnd  Uaila,  eJectorof  Bavaita,  whoappofatad 
him  " ChurfOrstlicher  Kaminer-  und  HofiBuslkus'*  and  gxantad 
him  a  liberal  salary.  After  receiving  mstruction  from  Johann 
Kaspar  Kcrl,  in  whose  charge  hs  Uved,  he  was  sent  in  1673  to 
study  in  Rome,  where  ilrc  ole  15crnal>ei  was  his  master,  and  among 
other  works  he  composed  si.t  motets,  the  original  manuscripts 
of  which  arc  now  in  the  l  itzwLliiani  Museum  at  Cambridge. 
On  his  return  to  Munich  iu  1674  he  published  his  hrst  work, 
I'sialmtHiia  vespertine,  a  part  of  which  was  reprinted  in  Martini's 
Stignio  di  contrappuHto  in  1674.  In  1675  he  was  appointed 
court  organisL  The  date  when  be  ma  ordained  priest,  with 
the  title  of  Abbate  of  laepaing,  is  not  peedse^  known.  His 
ecdestastical  status  did  not  prevcot  him  from  turning  bis  atten- 
tion to  the  stafe^  for  iridAi  at  dHtaait  periada  of  hb  life,  be 
composed  work  wbidi  undoubtedly  eneidsad  a  potent  influoioe 
upon  the  dramatic  music  of  the  period.  Of  his  first  opera.  Mam 
Aurelio,  written  for  the  carnival  and  produced  at  Mtinich  in 
16S1 ,  the  only  copy  known  to  exist  is  a  manuscript  score  preserved 
in  the  royal  library  at  Buckingham  r'alace.  It  was  followed 
by  Sohne  in  16S5,  by  Audatia  e  rispetto,  prerogative  d'amore 
and  Servio  Tullio  in  1686,  by  AUtrico  in  1687,  and  by  Niobe  in 
1688;  but  of  these  works  no  trace  can  now  be  discovered.  Not- 
withstanding the  favour  shown  to  him  by  the  elector  Maiamilian 
Emanuel,  be  accepted  in  1688  the  aK>ointroent  of  Kapellmeister 

aoce  dating  fron  t68t  with  Ernest  Augustus,  duke  of  Bruns- 

wick-Luncburg  (afterwards  elector  of  Hanover),  winning  also 
a  pleasant  footing  with  the  duchess  Sophia  Charlotte  (afterwards 
cicclrcss  of  liranik-!]l.iur>,'J ,  the  ;>hiU).';opher  I.eil::ii" .:,  the  Al.fi.ile 
Ortcnsto  Mauro,  ami  iiuiin  :ii(.-n  ol  letters  and  intelligence,  and 
where,  in  1710,  I.e  sliowLii  >;real  kindness  to  Handel,  who  waa 
then  just  entering  u[)on  his  gloriou.s  career.  He  inaugurated 
a  long  scries  of  triumphs  in  Hanover  by  composing,  lor  the 
opening  of  the  new  opera  house  in  1689,  an  opera  called  Enrico 
il  Leone,  which  was  piradnoed  with  extraordinary  splendour 
and  achieved  an  immense  reputation.  For  tbe  same  theatre  be 
coaoposed  La  LoUa  ^BtttiU  eon  AtUBtt  in  1M9,  La  Supti^ 
d'Akttmdn  hi  1690^  Olonde  fSMnw  in  i<9i,  U  JUmH  ttih 
corn  in  sfi9s,  La  Liberti  cenfmte  bi  16931  !  Trla^fi  id  fata 
and  /  Baeauuli  b  1695,  and  Briseide  m  1696.  The  libretto 
of  Briseide  is  by  Palmieri.  Those  of  most  if  not  all  the  others 
are  by  the  Abbate  Mauro.  The  scuri.s  are  preserved  at  Buck- 
ingham Palace,  where,  in  company  with  five  volumes  of  songs 
and  three  of  ducts,  they  form  part  of  the  collection  brought  to 
England  by  the  elector  of  Hanover  in  1714.  But  it  was  not 
only  as  a  musician  that  StefTani  distinguished  himself  in  his  new 
home.  The  elevation  of  Ernest  Augustus  to  the  electorate  in 
1693  kd  tc  difficulties,  :<ir  the  arrangement  of  which  it  waa 
neccasuy  that  an  ambassador  should  visit  tbe  vaiioua  Germaa 
courts,  armed  with  a  oouidetabfe  amount  of  dUnmaticpowec 
Tbe  acoomplisbed  abbate  was  tent  on  this  ddkate  in 
1696,  with  tbe  title  of  envoy  extraordinary,  and  be  fulfilled  bis 
difficult  task  so  well  that  rojK  Innocent  XI,,  in  recognition  of 
certain  privileges  he  bad  secured  for  the  Hanoverian  Catholics, 
consecrated  Um  bishop  of  Spiga  hi  tbe  Spanish  West  ladkq, 
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In  ibtjS  he  was  sent  as  ambassjidor  to  Bru^els,  and  after  the 
death  of  Ernest  Augustus  in  the  same  year  he  entered  the  scn'ice 
of  the  elector  p.ilaiinc,  John  Willtam,  at  Dusseldorf,  where  he 
htid  the  otTucs  of  privy  councillor  and  protonotar>  of  the  holy 
ace.  Invested  with  these  high  honours,  Stefi&ni  coukl  scarcely 
caotintie  to  produce  dramatic  compositions  in  public  without 
grievous  breach  of  etiquette.  But  hia  geniua  was  too  importun- 
ate to  submit  to  repression;  aad  in  1709  he  ingeniously  avoided 
the  dificnl^  by  produdnf  two  new  opene— Emm  at  Hanover 
Mid  TauOtM  at  Dfliaeidorf— in  the  name  of  hn  Mcietaiy  and 
amanuensis  Gregoiio  Piva,  whose  Hgnatiue  is  attached  to  the 
aoores  preserved  at  Buckingham  Palace.  Another  score— that 
Oi  Arminio — in  the  same  collection,  dated  DasstUiorf,  1707, 
and  evidently  the  work  of  Steflani.  bears  no  composer  s  name. 

Slcffani  dill  not  atvonijany  the  eke  tor  taorRO  to  England; 
but  in  1734  the  Academy  of  Antient  ^lusick  in  London  elected 
him  its  honorary  president  for  life;  and  in  return  for  the  com- 
pliment be  sent  the  association  a  magnificent  .St<jh<it  Malrr.  for 
six  voices  and  orchestra,  and  three  fine  madrigals.  The  manu- 
•criptt  of  thcae  «ra  atill  in  ffmtpnrr,  and  the  British  Museum 
poacMes  n  weiy  im  CamfMar,  for  thne  voioes  aad  oichiatn, 
of  about  the  same  period.  All  thetecoapoaitknafeveqr  much 
in  advance  of  the  age  in  which  they  weiv  written;  and  in  his 
operas  StL-IT.ini  shows  an  appreciation  of  the  demands  of  the 
stage  vcr>-  rL-martablc  indeed  at  a  period  at  which  the  musical 
drama  wa.s  gradually  approaching  the  character  of  a  nunly  formal 
concert,  with  sccncr>'  and  dresses.  Hut  for  ttic  nianuw  ripts  at 
Buckingham  Palace  these  operas  would  be  utterly  i:nkno\vn, 
but  Steffani  will  never  cease  to  be  remembered  by  his  beautiful 
chamber-duets,  which,  like  those  of  his  contemporary  Carlo 
Marin  Clari  (1669-1745),  arc  chiefly  written  in  the  form  of 
cnnlattf  iar  tm  iraini,  aeoowpnnied  by  n  fisund  baaa.  The 
British  Mnaeun  (Add.  M5S.  5055  scq.)  poaaeaaca  noic  than  a 
hundred  of  these  charming  compositions,  some  of  wliich  were 
published  at  Munich  in  1670.  Steffani  visited  Italy  for  the  last 
time  in  1727,  in  which  year  Handel,  who  always  gratefully 
remembered  the  kindness  he  had  received  from  him  at  Hanover, 
once  more  met  him  at  the  palace  of  Cardinal  Ottohoni  in  Rome. 
This  was  the  last  liitie  the  two  composers  were  destined  to  meet. 
SteSani  returned  soon  afterwards  to  Hanover,  and  died  on  the 
1 3th  of  February  1718  while  engaged  in  the  tnnaaction  of  aome 
dqilomntic  buaineaa  at  Frankfort. 

Steffani  stand*  aomeiriiat  apart  from  contemponiy  Italian 
cempnaew  (eg.  Alaaaandip  Sculntti)  in  his  maatcsy  of  inatxu- 
nental  fotma.  Uta  open  orertures,  &c.,  show  a  reniarlcable 
combination  of  Italian  suavity  with  a  logical  concis'enefls  of 
construction  which  is  due  to  French  influence.  In  vocal  music 
he  is  certainly  inferior  to  Scarlatti,  and  none  of  his  famous  duets, 
despite  their  charm,  can  compare  for  seriousness  of  intention 
with  the  Siciban's  master's  chaml>cr-cantata8.  Mis  instru- 
mental music,  however,  is  historically  important  as  a  factor 
in  the  artistic  development  of  Handel. 

STSFFBNS,  HBNRIK  (177J-1845),  German  philosopher, 
scientist  and  poet,  of  Nonregian  extraction,  was  bom  on  the 
aad  of  May  1773  *t  Stavnager,  and  died  in  Berlin  on  the  13th 
of  Fehmiary  1S45.  At  tlte  age  of  fonrteen  Iw  went  with  Ida 
parania  to  CtapenliagBB,  wham  be  atudied  theology  and  natural 
adence.  In  1796  he  bctwed  at  Kiel,  and  a  year  later  went  to 
Jena  to  study  the  natural  philosophy  of  Sclujlliii^'  He  went 
to  I'VeiberK  in  iSoo,  and  there  aime  under  the  inllucnre  of 
Werner,  .\lter  (wo  ye.irs  he  returned  to  Copenhagen,  but  his 
lectures  excited  so  much  disapproval  that  he  took  a  professor- 
ship at  Halle  in  i8o.;.  During  the  War  of  Liberation  he  ser^-ed 
as  a  volunteer  in  the  cause  of  freedom,  and  w^as  present  at  the 
capture  of  Paris.  From  i8tE  W  was  professor  of  physics  at 
Braalaa  until  18.3a,  when  he  aooepted  an  inviution  to  Beriin. 
StaSns  tm  «m  «f  the  ao-caBed  Fhikaaphen  «f  Natun,  a  fneod 
aadadbeieatof  SdMBng  aadScfakiRBuder.  Main  than  cither 
of  these  two  tUnken  he  waa  acqoaintrd  with  the  discoveries 
of  modem  science,  and  was  thus  enabled  to  correct  or  modify 
the  highly  imaginative  speculations  of  Schelling,  He  held  that, 
thirovghottt  the  acheme  of  aatoie  and  intdlectual  life,  the  niahi 


principle  is  Individualization.  As  or>;anism-s  rise  higher  in  the 
scale  of  development,  the  sharper  and  more  distinct  betome  their 
outlines,  the  more  dctinitc  their  individualities.  This  {Minciple 
he  endeavoured  to  deduce  from  his  knowledge  of  geology, 
in  contrast  to  i.orctu  Okcn,  who  developed  the  same  theory 
on  biological  grounds.  The  influence  of  his  views  was  con- 
siderable. Not  only  did  Schelling  and  Schleiennachcr  aaodify 
their  theories  in  deference  to  Ua  ■^"''^  dednctfana,  iMt 
the  intellectual  life  of  his  oontempacaiiea  was  caBiidcnId{y 
aHieoted.  Wt  hctaies  in  Copenhagea  ia  iSoa  were  attended 
by  many  leading  Danish  thinkers,  such  as  Oehlenschllgcr  and 
Grundtvig.  Schlciermacher  was  so  much  struck  by  their 
excellence  th.^l  hi  endeavoured,  unsuccessfully,  to  obtain  for 
StcfTens  a  chair  in  the  new  Berlin  University  in  1804,  in  order 
that  his  own  ethical  teacUogn  shouM  be  auppoiteid  ia  the 

scieniiuc  department. 

His  chief  Mricncific  and  philosophical  work.«  are:  BrilrStt  stt^ 
innern  Saiurgeichuhtt  ier  Etde  (iHoi);  Grundzuet  dcr  pkilos. 
Siiturunntnsthaft  (\Hob)\  Anthropoioti*  (1824).  He  wrote  also 
Veher  die  Idee  aer  I'nKcriitaten  (iKjsJ.  and  Leber  meheime  VerbiM' 
dMMm  Mf  IMmiUaien  (183s):  works  on  nhgious  sabiects. 
KarilMmtn  its  HtUiisUn  (1819-1821)  :  WU  tcft  wwdcr  Luthtnmtr 
vntrde  imd  u<a5  mir  das  Luthertmrn  til  (iHti) ;  Von  der  Jalschgn  Theo- 
logie  und  dem  tmhren  Glaubrn  (new  cd.,  1831);  poetkal  works, 
Du  FamUuH  Waiielh  und  JMth  (1827);  Die  virr  Soraricr  (182S); 
Makolm  (1831),  collected  in  1837  under  the  title  of  AcnWiVn.  IJuring 
the  last  five  years  of  his  life  he  wrote  an  autobiography,  H'oj  uh 
erifble.  and  .after  his  death  was  published  NatlneUtsstm  Scknften 
(1846).  Svt: 'V\c\.zcn,  Zur  Erinnervni  an  SU£ens;  Peteryen,  Uenrik 
5lfjrns  (.C.er.  trans.,  1884) ;  Uilthey,  LeOen  ^clilfitrmiickeri. 

STBIBELT.  DANIEL  (r.  1764-1823),  German  pianist  and 
composer,  was  born  at  the  earlicat  in  1764  or  1765  in  Berlin. 
He  was  indebted  to  the  crown  prince  Frederick  William  foe 
his  mttiical  edtication.  Very  Uttk  ia  known  of  hm  artistic  Hia 
before  1790^  wbco  be  settled  ia  hutis  aad  attaiaed  fseat  fapt^ 
larity  as  a  tbttittt  by  means  of  a  pfaUMforte  sonata  called  La 
CcKjufUr,  which  he  composed  for  (Juecn  Marie  Antoinette;  his 
dramatic  opera  entitled  Romto  tt  JulUtte,  produci-<i  at  the 
Thfcfttre  Feydeau  in  1703.  was  equally  succLssful.  In  17^6 
Steibclt  removed  to  London,  where  his  pianoforte-playing 
attractc<l  great  attention.  In  1798  he  producctl  his  concerto 
(No.  3.  in  E  flat)  containing  the  famous  "Storm  Rondo" — a 
work  that  ensured  his  popularity.  In  the  following  year 
Steibelt  started  on  a  prafoaioaal  tour  in  Germany;  and,  after 
playing  with  some  success  in  HaadMag,  Drtaden,  Fkagae  and 
Beriin,  he  arrived  in  Msy  itee  at  Viema,  when  be  rbalbmrit 
Beethoven  to  a  trial  of  akilL  His  diacomfiture  was  complete 
and  he  retired  to  Paris.  Duriag  the  aext  eight  years  he  lived 
alternately  in  that  city  and  in  London.  In  1808  he  was  invited 
by  the  emperor  Alexander  to  St  Petersburg,  succeeding  Boiel- 
dicu  as  director  of  the  royal  opera  in  i8n.  Here  be  resided 
in  the  enjoyment  of  a  lucrative  qipoiatinCBt  HBtll  Ui  deatb 
on  the  joth  of  ScptcmtH-r  iS;3, 

Besides  his  dramatic  music.  Steibelt  left  behind  him  aa  enor* 
mous  number  of  compositions  for  the  pianoforte.  His  playing, 
though  brilliant,  w.is  wanting  bi  the  higher  qualities  which 
characterized  that  of  his  cootemponiiea,  Joba  Ciamer  aad 
Mvsio  Ckneittii  bat  be  was  gifted  with  taleats  of  a  bl^  order, 
aad  the  rqwrtathm  be  eajoy ed  was  f  ully  descr\'cd . 

SmN,  CHARLOm  VON  (1742-1S37),  the  friend  of  Goethe, 
was  bora  at  Weimar  on  the  .'  sih  of  December  1742,  the  e!<li  st 
daughter  of  the  Hofmarschall  (master  of  the  ceremonies)  von 
Silianlt  .She  tiecame  in  her  >i\iL(  nih  year  tady-in-waiting  to  the 
duchess  .Vnna  j\nialia,  the  atcumplishcd  mother  of  Dukc  Karl 
.August  of  Saxe-Weimar.  In  1764  she  married  Freihcrr  Fried- 
rich  von  Stein,  master  of  the  horse  to  the  duke,  and  seven  chil- 
dren WieittbeiMIICof  the  union.  Goethe,  who  arrived  in  Weimar 
in  1 77J,  was  soon  captivated  by  the  chann  of  this  lady,  bis  senior 
by  seven  jcait,  aad  the  5feiM>iHid  (uabn  of  souls)  tbqr  formed 
eaenAed  a  farikeng  aad  eanobUng  biflnence  upon  Goethe's 
file  and  woib.  For  more  tlian  ten  years  Charlotte  von  Stein 
was  his  constant  corn  p.!  n  ion,  and  by  herbripht  and  genial  nature 
and  friendship  she  stimulated  his  efiorts  and  assuaged  his  cares. 
On  Goethe's  retain  from  Italy  to  1788  the  previous  iatiaiatie 
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■cbtiaiis  bctwBMi  then  wcro  iducda  ud  the  poet's  oomiCTtoi 
with  Chriitiuie  Vulpiui  still  fuither  ntrraied  them.  Char- 
btlC^B  jealousy  and  indignation  at  first  knew  no  bounds,  and 
it  was  only  by  slow  degrees  that  friendship  was  restored. 
Charlotte  von  Stein  was  also  intimalc  with  SchilK  r  imd  his 
wife,  and  numerous  interesting  letters  from  her  are  to  hv  fmind 
in  Chjr!o!tf  rcn  .SVAiV/cr  umt  ihre  Frcuiuie  (vol,  ii.,  i.S6;).  She 
became  a  widow  in  1793,  but  continued  to  live  at  Weiniar  until 
her  death  there  on  the  6th  of  January  1837. 

Goethe's  letters  ti>  Fran  von  Stein  form  one  of  the  most  interest- 
ing volumes  of  the  poe  t  's  ■  ■  irrcs[X)ndcncc.  Her  own  letters  addressed 
to  him  w<  rt-  ret«rni.d  to  htr  at  hrr  ri<|iust  and  dotroved  shortly 
Ix'toro  her  <li-ath.  A  prose  tra^;i  ii\  .  Dttin,  Wtitm  liy  MT  in  179a 
(published  tS67J,  is  ol  little  poetical  value. 

Goethe's  Brith  am  Fnm  ton  Sifin  aus  den  John*  1776-1820 
were  edited  by  A.  Schfill  (3  volt..  1848-1851 ;  and  ed.  by  W.  Fielitz, 
1883-1W5,  3rd  cd.,  by  J.  Wahlc,  1900).  See  H.  DOntzcr,  Charlolle 
von  Stein  (2  vols..  1874) ;  id.,  CharlotU  von  Suin  und  Corona  !khr6Ur 
(1876);  Ci.  U.  Calvert,  ChnrlnUf  von  Strtn  lUn-^ton  and  Nsw  York, 
1877);  and  \.  Siiiir.  Fraufnbtldfr  aus  i:-:r  lUuU-zeit  dtr  iHlMten 
Literatur  ;  W.  Bode,  ChartoUt  tm  Stetn  (1910). 

■nw,  HBINRICH  raiDHCB  KIJU»  Bnmm  vom  und 
(t757~>S3i).  Getann  Utittman,  ««•  born  at  the  family 
catate  near  Naann,  00  tlie  atfth  of  October  1757.  He  «aa  the 
Bbth  child  of  Kail  PhOipp,  Fieihetr  vom  Stein;  the  maiden  name 

of  his  mother  was  von  Simmcm.  His  father  wis  a  man  of  stern 

and  irritahlf  temperament,  whirh  his  far  more  famous  son 
inherilcil,  v  ith  the  addition  of  intellectual  pifts  whicli  the  father 
entirely  lacked.  The  family  belonged  to  the  order  of  iiiii><  ri.il 
knights  of  the  Holy  Roman  Empire,  who  occupied  a  middle 
position  between  sovereign  princes  and  suhj-jcis  of  the  empire. 
They  owned  their  own  domains  and  owed  allegiance  only  to  the 
emperor,  but  had  no  votes  for  the  diet.  In  his  old  age  he  ex- 
ptMied  Ub  giatitnde  to  his  painnts  for  "  the  faflwence  of  their 
NUgi^  and  truly  German  and  huiflibtlyeiample.**  Be  added, 
**  My  view  of  tlie  world  and  of  himiaa  affairs  I  gathered  as  a 
boy  and  youth,  in  the  aoHtude  of  a  country  life,  from  ancient 
and  modern  history,  and  in  particular  I  was  attracted  by  the 
incidi-nls  of  the  eventful  history  of  HnKiand."  The  inthicnre  of 
KuKlish  ideas,  which  was  so  potent  a  t.ti  tur  i;i  the-  livi  s  of  Vol- 
taire, Ri>us.seau,  Talleyrand  and  many  others  in  the  iSth  century, 
was  therefore  potently  operative  in  the  early  career  of  Stein. 
He  docs  not  seem  to  have  gone  to  any  school;  but  in  1773  he 
Went  with  a  private  tutor  to  the  university  of  Gbttingen  in 

Haaover,  wiiere  he  studied  Jmnpcudenoe,  but  also  found  time  to 
parsne  his  studies  in  English  Mstoty  and  poUtics,  iriiereby,  as 

he  wrote,  "my  predilection  for  that  nation  was  confiimed." 
In  1777  he  left  Gdttingen  and  proceeded  to  Wctdar.  the  legal 
centre  of  the  Holy  Roman  Ivmpin  ,  in  order  to  see  the  working 
of  its  institutions  and  thereby  prt|>are  himself  for  the  career 
of  the  law.  Next,  after  a  stay  at  each  of  the  i  hief  South  (lerman 
capitals,  he  settled  at  Regensburg  (Katisbon)  in  order  to  observe 
the  methods  of  the  Imperial  diet.  In  1779  he  went  to  Vicnn.a, 
gave  himself  up  to  the  gay  life  of  that  capital,  and  then  pro- 
ceeded to  Berlin  early  in  1780. 

Then  his  adadntion  for  Frederick  the  Great,  together  with 
Ms  distaste  for  the  pettiness  of  the  legal  pncednre  at  Wetahr, 
impelled  him  to  take  service  under  the  Prussian  monarch.  He 
was  fortunate  in  gaining  an  appointment  in  the  department 
of  mines  and  manufactures,  for  at  the  head  of  this  ofrue  wiis  an 
able  and  intelligent  administrator,  Ileinitz.  who  heli>ed  him  to 
master  the  principles  of  economics  and  civil  government.  In 
June  1785  he  was  sent  for  a  time  as  Prussian  ambassador  to  the 
ONirts  of  Mainz,  Zwcibrllcken  and  Darmstadt,  but  he  soon  felt 
a  distaste  for  diplomacy,  and  in  1786-1787  he  was  able  to  indulge 
Us  taste  for  travel  hg^  a  tour  in  England,  where  he  pursue<l  bis 
wseaiches  Into  commercial  and  mining  afiaira.  In  November 
1797  he  became  Kammerdirdttor,  m.  director  of  the  boaxd  of 
war  and  domains  for  the  king's  posaeasions  west  of  the  river 
Wescr;  and  in  1706  he  was  appointed  supreme  pr«ddent  of  all 
the  Westphalian  chambers  dealing  with  the  commerce  and  mines 
of  those  Prussian  laniis.  .■\mong  the  iH'nrfits  which  he  conferred 
i>;j  lhe:-t  il;>'rie!s.  one  of  ;he  thief  was  the  eanaliza', ion  i>i  llie 

river  Ruhr,  which  thenceforth  became  an  important  uuikl  for 
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the  coal  of  that  region.  Heakota^foved  the  navigatiaaaf  the 
Weser,  and  kept  up  well  the  mam  roads  committed  to  his 

care.  On  the  8lh  of  June  1793  he  marricfl  the  countess 
Wilhclminc,  daughter  of  Field  Marshal  Count  Johann  Ludwig 
von  Wallmoden-Gimlioni,  »  natural  son  of  King  Gemge  II. 

oi  Great  Britain. 

Stein's  early  training,  together  with  the  Stemty  pnKtiCSl 
bent  of  his  own  nature,  made  him  completely  impervious  to  the 
enthusiasm  which  the  French  Revolution  had  aroused  in  many 
minds  in  Gcnnany.  He  disliked  its  methods  as  an  intcsmptioa 
to  the  oiderlydevdbpment  of  peoples.  Nevertheless  he  oie- 
fully  noted  the  new  sources  of  nntioiMl  stnogth  wUch  its 
reforms  called  forth  in  France. 

Meanwhile  Prussia,  after  being  at  war  with  France  during  the 
years  t70i-<jq.  <  ame  to  terms  with  it  at  Basel  in  April  1795,  and 
rem. lined  ai  l  e.u.e  until  1S06,  tdnu^h  Au.siria  and  South  Ger- 
many continueil  tlie  slru}>gle  with  t  rance  for  most  of  that  interval. 
Prussia,  however,  lost  rather  than  gained  strength  at  this  time; 
for  Frederick  William  III.,  who  succeeded  the  weak  and  sensual 
Frederick  William  II.  in  November  1797,  was  lacking  in  fore- 
sight, judgment  and  Strength  of  chancter.  He  too  often  allowod 
pubKc  aAdrs  to  be  warped  by  the  advice  of  secret  and  hreqioa* 
sible  counsellors,  and  persisted  in  the  policy  of  subservience  to 
France  inaugurated  by  the  treaty  of  BaseL  It  was  under  these 
untoward  circumstances  that  Stein  in  iSo.j  look  ollice  at  Berlin 
,is  miniiiier  of  stale  for  trade.  He  so<)n  felt  con.straincd  to 
prior-.t  icaiiist  the  eflecls  of  the  Ciallophil  policy  of  the  chief 
minister,  Haugwilz,  and  the  evU  influences  which  dogged  the 
administration.  Little,  however,  came  of  Stein's  protests^ 
though  they  were  urged  with  his  usual  jncisiVLUioB  and  cnoigy; 
Prussian  policy  continued  to  progress  on  the  padi  wldch  led  to 
the  disaster  at  Jena  (Oct.  14, 1S06). 

The  king  then  offered  to  Stain  the  portfolio  far  farsign  aihiBs, 
which  the  minister  declined  to  accept  on  the  gnund  of  his 
incompetence  to  manage  that  department  unless  there  was  a 
complete  rhange  in  the  system  of  government.  The  leol  motive 
for  his  refusal  was  that  he  <lesired  to  see  Hardenberg  take  that 
office  and  etTect,  with  his  own  help,  the  necessary  administrative 
changes.  The  king  refused  to  accept  Hardenberg,  and.  greatly 
irriuted  by  Stein's  unusually  outspoken  letters,  dismissed  him 
altogether,  adding  that  he  was  "  a  refractory,  insolent,  obstinate 
and  disoiieilieni  otTidal."  Stein  now  spent  in  retirement  the 
months  during  which  Muoleoa  completed  the  ruin  of  Piusrin; 
but  he  saw  Hardenheig  caUsd  to  efBoe  in  April  1 807  and  hnportaat 
reforms  effected  in  the  cabinet  system.  During  the  negotiations 
at  Tilsit,  Na|)olcon  refused  to  act  with  Hardenberg.  who  there- 
upon retirc»l.  Strange  to  say,  the  French  emperor  at  that  time 
suggested  Stein  ;vs  a  possible  siueessor.  No  other  strong  man 
was  at  hand  who  could  save  the  shiji  of  state;  and  on  tlie  jth  of 
October  1807  Frederick  \\  illiam,  utterly  depressed  by  the  terrible 
terms  of  the  treaty  of  Tilsit,  called  Stein  to  ofice  Mid  mtPWttfd 
him  with  very  wide  pciwers. 

Stein  was  no.v  tot  .1  time  virtually  dictator  ef  tho  rrdltftll 
and  neariy  bankrupt  Prussian  state.  The  dicttoataacea  of  the 
thno  and  his  own  oenvictions,  gained  fioai  study  and  espetieuce, 
led  him  to  press  on  drastic  reforms  in  a  way  wiiidi  could  not 
otherwise  have  been  followed.  First  came  the  Edict  of  Emand- 
palion,  Issued  at  .Memel  on  the  oth  of  Ortolur  iSor.  wliieh 
abohshcd  the  institution  of  serfdom  throughout  rru»i.i  irom  ihe 
Sih  of  October  iSio.  All  distinctions  affectinn  the  tenure  of 
land  (noble  land,  peasants'  land,  &c.)  were  also  swept  away, 
and  (he  principle  of  free  trade  in  knd  was  established  forthwith. 
The  same  famous  edict  also  abrogated  all  class  distinctions 
respecting  occupations  and  ■■Mllti«gff  of  aogr  and  every  kind,  thus 
Striking  another  bknr  at  the  casto  system  vhkh  had  Inob  so 
rigomNM  ia  FiniMin.  Stcte'ls  next  st^  wns  to  •tssngtlieB  the 
cabinet  by  wise  changes,  too  oomplkaled  to  be  eBunerated 
here.  He  also  furthered  the  progress  of  tbe  mflitary  refbrms 
which  are  connected  more  especially  with  the  name  of  Scharn- 
horst  (qv);  they  refashionc<i  the  Prussian  army  on  modern 
lines,  with  a  reser\e  system.  Stein's  elTorls  were  directed 
more  towards  civil  afiaiis;  and  in  this  sphere  he  was  able  u> 
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a  mouino  of  nunk^  nform  (Nov.  19,  1808)  which 
granted  local  adf-fVwniMOt «  enlightened  yet  practical  lines 
to  all  Pnoaiaa  (oms,  and  ewta  to  aU  villacea  poMcaring  01m 
thaii  800  inhabitants. 

Shortly  afterwards  the  reformer  had  to  flee  from  Prussia. 
In  .'\ugiist  iSoS  the  French  agents,  who  swarmed  throughout 
the  l.md,  had  .seized  one  of  his  letters,  in  which  he  spoke  of  his 
hope  that  Germany  would  stmn  he  ready  for  a  national  rising 
like  that  of  Spain.  On  the  loth  of  September  Xaimleon  gave 
orders  that  Stein's  property  in  the  new  kingdom  of  Westphalia 
should  be  confiscated,  and  he  likewise  put  pressure  on  Frederick 
WlUiam  to  diamns  liinu  The  king  evaded  oomjiliance;  but  the 
French  empctor,  on  «wt«ring  Madrid  in  trfiniq>h,  declared 
(DeoanlMr  t6)  k  mmit  Slkm  to  be  an  enemy  «C|fkance 
■ad  the  Confederatfon  of  the  Rhine;  and  ordered  the  eon&c»- 
tion  of  all  his  property  in  the  Confederation.  Stein  saw  that 
hb  life  was  in  danger  and  fled  from  Berlin  (Jan.  5,  1800). 
Thanks  to  the  help  of  his  former  colleague,  Count  Fricdrich 
Wilhdni  von  Reden,  who  gave  him  an  asylum  in  his  castle  in 
the  Rieaengdriige,  lie  ucoeeded  in  cmiing  tlie  frontier  into 
Bohemia. 

For  three  years  he  lived  in  the  Austrian  Empire,  generally  at 
1;  but  in  May  1&12  he  received  an  invitation  from  the 
"  lenmder  I.  to  vuit  St  Petersburg,  seeing  that  Austria 
ma  certain  to  range  Iwiaelf  on  tke  tide  o(  Fiance  in  the  forth- 
comiog  FVanoo-Rnaslaa  War.  At  the  crfeb  of  that  struggle 
Stein  may  have  been  one  of  the  influences  which  kept  the  i^ar 
determined  never  to  treat  with  Napoleon.  When  the  miserable 
remains  of  the  Grand  Army  reeled  back  into  Prussia  at  the 
close  of  the  year,  Stein  urged  the  Russian  emperor  to  go  on  and 
free  F.iirtjpc  from  the  French  domination. 

£vents  now  brought  Stein  rapidly  to  the  front.  On  the 
50th  of  December  181 2  the  Prussian  genemi  Yorck  signed  at 
Tauroggen  a  convention  with  the  Russian  general  Diebich  for 
neutralizatiiin  of  the  Pruaaian  corps  at  and  near  Tilsit,  and  for 
tltefree  pewige  of  tlie  Riimiana  thmHigli  that  part  of  the  kbig'a 
dom&iians.  The  Ruaaian  emperor  thereupon  requested  Stdn 
to  act  as  provisional  administrator  of  the  provinces  of  East  and 
West  Prussia.  In  that  capacity  he  convened  an  assembly  of 
representatives  of  the  local  estates,  which  on  the  :;th  of  Februarj' 
1815  ordered  the  establishment  of  a  militia  (Liindwfhr),  a  militia 
reserve  and  a  final  levy  {l^imislurm).  The  energy  which  Stein 
infused  into  all  around  him  contributed  not  a  little  to  this  impor- 
tant decision,  which  pushed  on  the  king's  government  to  more 
decided  action  than  at  that  time  seemed  possible.  Stein  now 
went  to  Bnelmi.  whither  the  king  of  Prussia  had  proceeded; 
bat  tlw  annagraace  wliicfa  Ftederid^  William  fdt  at  liis  imgular 
action  IpmphH  Ida  influence:  The  treaty  of  Kafiach  between 
Ruaaia  and  Pruaaia  cannot  be  claimed  as  due  to  his  actions, 
which  were  reprehende*!  in  court  circles  as  those  of  a  fanatic. 
At  that  time  the  great  patriot  fell  ill  of  a  fever  and  complaincti 
of  total  neglixrt  by  the  king  an<l  court.  lie  recoveTo<l.  however. 
In  time  to  t.akc  l>art  in  the  drafting  of  a  Russo  I'mssian  con- 
vention (March  19,  i8i3>  respecting  the  administration  of  the 
districts  wliicfa  ahonid  be  delivered  from  French  occupation. 
During  the  varying  phaaes  of  the  campaign  of  1813  Stein  con- 
tinued to  urge  the  need  of  war  d  9ulnm»  against  N^ioleon. 
The  Alliea»  after  the  cnliy  of  England  and  Aiubria  mto  the  coali- 
ttai,  ooofirred  on  Stein  the  important  dntica  of  superintending 
the  administration  of  the  lib<-rate<i  trm'iorirs.  .\ftcr  the  great 
battle  of  Leipzig  (Oct.  16-10,  i«i3)  Stein  entered  that  cit>-  the 
day  after  its  occupation  by  the  .-\llies  and  thus  expressed 
his  feelings  on  the  fall  of  Napoleon's  domination:  "There 
it  lic^.  tliin.  the  monstrous  fabric  cemented  by  the  blood  and 
tears  of  .so  many  millions  and  reared  by  an  insane  and  accursed 
t}rranny.  From  one  end  of  Germany  to  t  he  other  wc  may  venture 
to  say  aloud  that  Napoleon  is  a  villain  and  the  enemy  of  the 
human  race." 

He  iKiw  desired  to  aee  Gemaay  reconstituted  as  n  natioa, 
inattnionwUchshonldbeatonceatrong  for  purposes  of  defence 
and  founded  on  constitutional  principles.  Hi?  statesmanlike 
projects  were  foiled,  partly  by  the  short-sightedness  of  German 


rulers  and  statesmen,  but  also  by  the  craft  whereby  the  Austfiaa 
atateaman  Mettcrnicfa  (9.V.)  gained  the  aHianoe  of  the  mleie 
of  aouth  and  centnl  Germany  far  his  empli«»  on  the  under- 
atanding  that  they  were  to  retain  their  old  governing  power 

unimpaired.  Thus  it  was  in  vain  that  Stein,  during  the  congress 
of  Vienna,  pressed  for  an  cflfcctive  union  of  the  German  people, 
.Austria  ami  the  secondarj-  German  states  resisted  all  proposals 
in  this  (lire*  lien;  and  Stein  blamed  the  Prussian  chancellor 
Ilarilcnberg  for  hcTayiiii:  an  indefiniteness  of  purpose  which 
probably  resulted  from  the  same  unfortunate  defect  in  Frederick 
William  of  Prussia.  Stein  shared  in  the  desire  of  all  Prussian 
statesmen  at  that  time  to  have  Saxoiiy  whoUy  ahsorbed  in 
their  kingdom.  In  that,  as  in  other  matters,  he  was  doomed  to 
duappointment.  On  the  S4th  of  May  1815  lie  sent  to  hbt  patron, 
the  emperor  Alexander,  a  detailed  criticism  of  the  federal  amnge- 
mcnts  propose<l  for  Germany,  showing  that  they  fulfillcil  not  one 
of  the  requirements  for  real  union  and  constitutional  govern- 
ment which  had  u-en  so  loudly  demanded  by  the  Gefuan  people 

during  the  struggle  of  iSi  v 

The  remiiind<r  (•:'  Suin's  career  must  be  briellv  ilismisscd. 
He  passed  into  retirement  after  the  congress  of  V  ienna,  and  saw 
with  i>ain  and  dilpist  the  postponement  of  the  representative 
system  of  government  which  Frederick  William  had  piomiaed 
to  Prussia  in  May  181 5.  He  refused  to  act  aa  Pruaaian  : 
aentative  at  the  Frankfort  diet,  wfaidi  he  legarded  as  n 
travesty  of  the  central  federal  institntion  whidi  he  had  hoped 
to  see.  By  indirect  means  he  did  what  he  could  to  check  the 
violence  of  political  reaction,  but  he  was  conscious  of  his  weakness, 
and  that  fact  embittered  the  later  days  of  a  man  who  was 
intensely  proud  and  s<'lf-as.s<'rl ivc.  His  chief  interi-st  was  in  the 
-Study  of  hi.story,  and  in  1S1S-1S20  he  worke<!  hard  to  establish 
the  society  for  the  encouragement  of  historical  research  and  the 
publication  of  the  Monumenta  Germaniae  hislerica,  of  which 
his  future  biognpher,  Pertz,  became  the  director.  Stein  died 
on  the  S9th  of  Jme  iSji.  He  left  three  daughtcn. 

In  aome  reflects  there  has  been  a  tcsdenigr  to  megni^  the 
aduevementa  of  Stein.  Aa  usually  happena  with  men  of  great 
force  of  character,  the  work  of  less  noteworthy  individuals  is 
ascribed  to  the  one  commanding  personality.  This  was  so  even 
<iuring  the  fourteen  months  of  plienotiieii.il  ail:vily,  Oc'.oLk* 
I  Soy  to  December  iSOiS.  More  painstaking  res<^arch  has  ^hl  .wn 
that  the  credit  for  originatir.g  many  of  the  far-reaching  reforms 
then  ])romulgatcd  must  be  shared  with  Heiniich  Tbcodor 
von  Schon  and  many  others.^  It  is  now  rccogaJned  that  the 
king  himself  at  that  time  rendered  unsuspectedly  large  servicce 
to  the  cause  of  reform.  A  poptdar  legend  named  him  as  the 
founder  of  the  Tugendbond,  an  institittion  which  he  always 
dittnuted.  But  when  thia  is  granted,  it  atm  remains  true  that 
Stein's  enlightenment,  insight  into  the  needs  of  the  time,  and 
almost  superhuman  energy,  imparted  to  the  reform  movement  a 
moment UD^  which  ensured  its  triumph  at  the  m<»l  critical  period 
which  Prussia  or  any  great  F-uropean  stale  passed  through  in  the 
i()th  century.  .\ll  lii^  ( oiiifir.;>orari(:s  were  impressed,  ur  <\ca 
awed  by  ihe  determination  and  mtellcctual power  of  this  remark- 
able man.  His  conversation  had  the  effect  of  calliag  out  al 
the  powers  of  his  intcriocutors.  "  A  conversation  with  hia 
(wrote  Vamhagen  von  Eoie)  waaa  continual  contest,  •  fflmtinsl 
danger."  This  mental  pagBadty  aonaetimea  degoentcd  into 
rudeneaa;  and  on  aevcral  occaaiona  his  impetuosity  led  him  to 
take  falae  ateps.  Still,  when  we  take  into  consideration  the 
magnitude  of  his  achievements;  when  we  recollect  that  in  1808  he 
intended  his  municipal  reform  to  ser\-c  .ts  the  foundation  for 
free  institutions  for  the  Prussian  provinces,  and  thereafter  for 
the  whole  kingdom;  when  we  realize  the  grainioiir  ot  hi-  stbcmes 
in  1813-1815  for  the  union  of  the  German  people  in  a  federal 

'  Thus  Schdn's  memorandum  on  the  abolition  of  serfdom  was  the 
of  the  law  of  emancipation:  and  Stein's  PoKHsehes  Tesiammt 
alao  based  on  a  draft  by  Schdn.  ScliAn  was  bom  in  1773, 
catered  the  Prussian  civi!  acr^-ice  in  1793,  and  subsM)uently  held 
variouB  high  ministerial  appointments,  lie  was  made  ciitellaa 
(Burf^^rnfi  i<f  M,irieiiburx  on  liis  retirement  in  1 84,1,  and  died  in  iii6. 
The  sh.ue  ehuiiK-vi  by  10m  fai  Steitt's  refofms  has  been  the  anbicct 
I  of  some  controversy. 
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tytUm  which  would  combine  itieiiflth  with  political  liberty — 
we  shall  6ad  it  difficult  to  ovctnle  the  impartaiioe  of  his  contri- 
tmUM  to  the  aolutimi  of  the  lUMt  compkn  political  pmUcn  of 


The  chief  authority  on  Stm  w  dw  biography  by  G.  H.  Farts 
(6  vols.,  i849-i»uX  but  few  Emriiah  readers  wut  find  the  need  of 
foing  bqniad  the  adminUe  Lae  ef  Siein,  by  Sir  John  Seclcy 
U  vob..  Cambridge,  ttTSi,  which  contains  a  full  bibliography. 
These  work*  are  c«rrecte<1  at  a  few  fxiints  by  Max  l^chniaiin's 
l.fhfn  Sleins  (Leipzig,  |i/i."-l<;ojJ.  I'ur  bidL'-lij'hls  011  tiib  tart-cr 
ami  character,  II.  F.  K.,  IVmiii  m'iii  St<  in.  I^hensettnnfrtingftt 
(ffaRpn,  li><>I):  C.  T.  Perthes.  r<'l\:i;rj)f  Z\t:!  :ndr  und  Pcrsonrn  in 
DeutsdUaitd  tur  ZtU  der  fmnzouM-hrn  lltrruiuiji  (3  vol*.,  Ootha, 
iMa);  X»mi>iWtrdfa>*lVn»  ies  SuatskandeTS  Fiirsten  von  SMkmitrt, 
ed.  by  L.  von  Raake  (s  vob.,  U-ipzit^.  1877) ;  Vurnhagea  voo  Enae, 
Dtninvtirdii>kfiten  (6  vols.,  Mannheim,  1837-1842;  English  ed., 
London,  1H47);  A.  Stem,  Abhandlungfn  und  AkIenstUeke  atu  der 

Srtuisiicken  Reformsfit  tSor-iHi^  (I^ipiig.  1HH5);  M.  Philippson, 
esckickte  des  breussischrn  Staalswesens  J/S(>-iSi  ]  1.2  vols.,  Lcipzie, 

1880)  ;  M.  Lenmann,  fCtuseltetk  u»4  Schon  (l.eipzig,  1875);  J.  P. 
Ha-sael,  Geschichle  drr  preussisehrn  Politik,  1807-181$  (LcipziK. 

1881)  ;  the  Vicomte  Jean  d'L'ssel,  Siudes  sur  t'annh  iSn  \  h  affrt- 
tum  d»  ht  Prusst  (Pari*,  1907).  (J."  Hl.  R.) 

SnOIERi  JAKOB  (1796-1863),  Swiss  mathematician,  was 
bora  on  the  18th  of  March  1796  at  the  village  of  Utzendorf 
(cantoa  B«m).  At  ctchtcen  h«  becaine  a  popil  of  Heinrich 
Peatakni,  and  afterwudi  ttodiad  at  Bidderowg.  Tbeoce  he 
went  to  Berlin,  eandng  a  Evelihood  there,  as  in  Beiddbciv,  by 
^vlflg  private  lessons.  Here  he  became  acrjuainted  with  A.  L. 
CrcHc,  -ivho,  encourasfd  tiy  his  ability  .nnd  hv  that  of  X.  II. 
Abel,  Ihet;  also  stayinj,'  at  Berlin,  founded  his  famous  Journal 
(i8j6).  After  Steincr's  publication  (iSi.'i  of  his  SyiUmaliuhe 
Eittwickdungrn  he  received,  through  Jacol)i's  exertions,  who  was 
then  profes.sor  at  Konissbcrg,  an  honorary  degree  of  that 
iiaiversityi  and  through  the  intluence  of  ().  J.  Jacobi  and  of  the 
biotlien  Akxatlder  and  Wilhclm  von  Tlumboldt  a  new  chair 
of  geometry  was  founded  for  him  at  Berlin  (1834}.  This  he 
ocrapiad  tD  bia  death,  tditch  took  place  in  Ban  oo  tlie  lat  of 
April  itdis. 

Steitaer's  raathematfcal  work  was  confined  to  geometr>'. 

Thi;,  lie  treatLi!  sy:ithi;tic;illy,  to  the  total  cxclus'on  of  anal;.:  !;,, 
which  he  hated,  and  he  is  said  to  lune  considered  it  a  dis^^raie 
to  synthetical  geometry  if  equal  or  IuhIht  results  v  ere  obtained 
by  analytical  methods.  In  his  own  lield  he  surjias-sed  all  his 
contemporaries.  His  investigations  arc  distinguished  by  their 
great  generality,  by  the  fertility  of  his  resources,  and  by  such  a 
rigour  in  his  proofs  that  he  has  been  considered  the  gicatcst 
geometrical  genius  since  the  lime  of  ApoUonius. 

In  hia  Syslemalucke  EnhvtekHt:Ht  itr  AbkSneigheit  ttomHriteher 
Ctttallen  ton  einander  he  bid  the  foundation  01  modern  synthetic 
nometry.  He  introduces  what  are  now  called  the  geometrical 
form*  (the  row.  flat  pencil,  &<•.),  and  e.st.ihli.^hps  Ixjtwwn  their 
elements  a  ont  one  corre-ipondencc.  or,  as  he  calls  it,  makes  them 
projective.  He  m  vt  ^ives  by  .ild  i>l  thf-.c  jiriiu'ciiv  e  rows  .md  [hmk  lis 
a  new  Rcncrati'iii  of  conies  am!  ruled  rjuadric  surfaces,  "  whii  h 
leads  quicker  and  more  directly  than  former  methods  into  the  inner 
■ataie  ol  conies  and  DBveals  to  ns  dw  oigaaie  coaaenon  of  their 
Innumerable  properties  and  mysteries."  In  this  work  abo,  of 
which  unfortunately  only  one  volume  appeared  instead  of  the 
projected  live,  we  we  for  the  first  time  tne  pritunple  of  duality 
introduced  from  the  very  lic;Kinninc  as  an  immediate  outflow  of 
tibemost  fund,inient,il  pro)iertii-s  of  (he  plane,  the  line  and  the  point. 

In  a  second  little  volume,  Die  geomrtrischen  Construclionen 
ousgefiiArt  mitteUt  dtr  grraden  Linie  und  tints  hslen  Kreises  (1833), 
republiahed  in  1805  by  Ottingen,  he  shows,  what  had  been  already 
HMWtiffd  by  J.  V.  Pancslet.  how  all  problems  of  the  ssccond  order 
canoe  w^ved  by  aid  of  the  otraiKbt-cd^c  alone  without  the  uke  of 
compasses,  as  toon  as  one  circle  is  gnen  on  the  drawing-paper. 
He  al.so  wrote  Vorlesungen  Uber  synthflische  Geometrie,  puolishMl 
posthumously  at  Leipzig  by  C.  F.  Cei><r  and  H.  Schroctcr  in  1867; 
a  third  edition  bjr  R.  Sturm  was  published  in  18S7-1898. 

The  rest  of  Steiner's  writings  are  found  in  numerous  papers  mosti)' 
jMabfisbed  m  CMt**'  JanrmU,  the  first  volume  of  woich  contains 
nis  first  foitr  papers.  Tim  most  important  are  those  relating 
to  algebraical  curves  and  surfaces,  especially  the  short  paper 
AUgemeine  Eirensckaflen  alffhnttscher  Curven.  This  contains  only 
results.,  anrl  (here  is  no  indication  of  the  nielh  id  by  which  they 
were  ol itamel,  -  1  that,  according  to  L.  O.  11, -^sc,  "they  are,  like 
P.  Feriiiat't  llieorem-.,  riildlivs  (o  (he  [itcm.mii  .irid  r'l.tiirc  generations." 
Eminent  analysts  surreeded  in  pri.ivin;.i  -Mjr-ie  i>f  -li.  il  .  r-  riis,  Init 
it  waa  reserved  to  L.  Cremona  to  prove  them  all,  and  that  by  a 
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uniform  synthetic  method,  in  his  book  on  algebraical  curves. 
Other  important  investigations  relate  to  m.-ixima  and  niiniitia. 
Starting  from  ttimple  elementary  propositions,  Steiner  advances 
to  the  solution  of  problems  which  analyticaUy  require  the  calculus 
of  variation,  but  which  at  the  time  altocether  surpassed  the 
powera  of  that  calculus.  Connected  with  this  is  the  paper  Ksm 
Krihlimungs$cka!ert»incte  ebener  Curven,  which  contains 
properties  of  rn-dafs  and  roulettes.  es|H-i~irdI\  of  their  ar<MS. 

'^teirier'-  ;i,i::icrs  were  collected  atu!  [  :!lishc<l  in  two 
(Cfsr.mmflt/Werk*;  1881-1882)  by  the  Berlin  Academy. 

^>€c  C  F.  GeiBer's  pampblat  Zm  BnmmiH  oo  /. 
(Zurich,  1874). 


STEINMETZ,  KARL  FRIBDSICH  VON  (1796-1877).  Prussian 
general  field-maishal,  was  bom  at  Eisenach  on  the  37th  of 
December  1796  and  edtuated  at  the  cadet  school  of  Stolp  in 
Pomerania  from  1807  to  xSii,  in  the  midst  ol  the  niaciy  and 
poverty  caoaed  by  the  ncndi  occupation.  At  the  ootlneak  of 
the  War  of  Liberation  he  and  his  elder  brother  made  their  way 
through  the  French  posts  to  Brcslau,  where,  in  spite  of  their 
poverty,  they  were  at  once  apix)intcd  to  the  army,  the  elder  its 
ensign  on  probation,  the  younger  to  the  substantive  rank  of 
second  lieutenant,  .\fter  a  vain  attempt  to  obt.iiii  a  transfer 
to  the  Bliichcr  Hussars,  for  which  regiment  he  had  conceived  an 
intense  boyish  admiration  when  it  was  quartered  at  Stolp,  he 
was  ordered  to  report  himself  to  York,  who  treated  hia  and  the 
other  officers  sent  from  Bieabu  with  ooMacas,  until  young 
Steiametx  asked  "  when  he  vaa  to  morn  to  tbe  kinf  who  had 
sent  hfan?"  The  brothers  took  part  tn  the  hardest  fighting 
of  the  campaign  of  1813,  the  elder  being  killed  .it  T.eipzig  and 
the  younger  being  more  than  once  wounded.  The  short  halt 
on  the  Rhine  he  utilized  in  improxnng  his  mililarv'  and  general 
education.  In  the  battles  in  France  he  won  the  second  class 
of  the  Iron  C  ross.  After  the  p>eace  he  entered  Paris  but  once, 
fearing  to  infringe  upon  the  ten  ducats  that  he  saved  monthly 
from  his  pay  to  send  to  his  mother.  For  the  same  reason  he  held 
aloof  from  the  pleasures  of  his  more  fortiuiate  comrades.  Hia 
avoidance  of  youthful  excesses  enabled  hbn  to  ovetconM  Ida 
earlier  bad  hnltk  and  to  aoqnire  a  phyiical  vifour  nrlddi  he 
kept  to  tbe  end  of  his  long  career  as  a  soldier.  His  character 
as  well  as  his  physique  was  strengthened  by  his  Spartan  way  of 
life,  but  his  temper  was  naturally  embittered  by  the  circumstances 
which  imposed  this  self-restraint.  His  poverty  and  want  of 
intUicnce  were  the  more  obvious  as  he  was,  shortly  after  the 
wars,  as.-^igucd  to  the  2nd  Foot  Guards,  stationed  in  Berlin.  He 
rigorously  devoted  himself  to  study  and  to  the  routine  duties 
of  his  profession.  From  1&20  to  1S14  he  studied  with  distinctiM 
at  tbe  General  War  Academy,  and  was  at  tbe  end  of  tbe  coune 
appointed  to  the  topographical  section  of  the  general  staff. 
Goierat  won  Mttffliag  fq^orted  of  Urn  that  he  w.15  arrogant  md 
that  he  resented  "  encoaFsgement"  — which  he  probably  rqpuded 
as  patronage  Init  that  his  ability  would  enable  him  to  out- 
distance his  comrades.  Stcinmctz  was  too  poor  to  mount 
himself  on  the  stiiall  allowance  granted  to  general  staff  ofiicers, 
and  had  to  remain  with  his  regiment  in  consequence.  But 
shortly  after  this  his  marriage  to  his  cousin  Julie,  the  daughter 
of  Lieutenant-General  K.  F.  F.  von  Stcinmctz  (1768-1837),  not 
only  tempered  his  fierce  and  resentful  state  of  mind,  but  in  a 
neaauie  unproved  his  material  prospects,  for  his  fatber-in-law 
waa  gtnecotts  to  tbe  young  couple,  and  Ua  appotatttaent  aa 
captain  at  tbe  Guard  Landwdur  d^ftt  at  Fatadaa»  near  edieie 
t  he  general  lived,  brout^t  tbem  (oto  dally  contact.  Hb  brigade 
commander  too,  General  von.  Rikler.  was  an  excellent  soldier,  and 
Stcinmctz  often  spoke  in  later  days  of  the  thorough  training  he 
received  at  his  hands.  ,\ftcr  thii^  t-nm  about  t.Si,o  his  regimental 
work  and  his  promotion  went  on  without  incident  for  several  years 
in  various  garrisons,  until  in  iS  51^  he  became  major  and  battalion 
commander.  In  this  position  he  had  many  official  differences 
with  his  immediate  superiors,  for  he  turged  a  strenuous  war  train- 
ing for  tbe  tio(i|iii»  in  aeaaon  and  out  of  icaaoof  too  vigorously 
for  Ma  nm»  oooMmtivt  CMnMdiM>  Int  off  panda  bb  idatkna 
with  al»  thanks  ddefly  to  tlw  aodal  (ifta  of  hb  wife,  woe  ol 
the  most  pleasant  character.  In  1S48  he  was  In  comnand  of  a 
guard  battalion  during  the  disturbances  in  Berlin,  but' 
engaged,  and  soon  found  more  active  employment  in  the  ] 
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War.  Al  Schlcswlf;  he  so  (listinKuislicd  him&ell  lhal  Wrangcl,  the 
commamlcr-in-chiot.  lold  him  Lhal  he  had  "  decided  the  battle  " 
He  distingoL  hetl  himscli  again  al  DUppel,  and  Prince  William 
himself  decorated  him  with  the  order  pour  k  mirilc  on  parade. 
For  his  campaign  jouraab  and  letters  see  supplement  to  UilitUr 
WochenUatt  for  1878.  Ob  setaniing  he  was  eutrusted  with  the 
difficwU  coBunand  of  the  tmo|«  at  BiaodeiUiUis  dutiog  the  sUUng 
of  a  demooatic  popular  eanvention  atthatplaoei  and  after  this 
with  the  coatiol  of  some  traope  that  were  known  to  be  affected 
by  the  prevalent  spirit  of  revolution.  At  the  time  of  the  Olmfitr- 
Bronnzell  iin. iiit-iii  of  iSjo  lu-  w;i.s  cmiiloyi  d  as  military  governor 
of  Ca&atl,  and  111  iHsi,  bcrominK  (oloncl  commandant  of  the 
cadet  school  of  Berlin,  hu  at  once  set  about  the  reformation  of 
the  prevailing  system  of  instruction,  the  defects  of  which  he  hatl 
Openljr  condemned  as  early  as  :82o.  Though  more  than  tifty 
years  of  age,  be  now  learned  Latin  and  Engliah  in  order  to  be 
a  more  competent  ixMnxtm,  In  1854,  after  forty-one  yean 
of  active  aeivke,  be  was  promoted  mi^'feDemL  At  Magdc- 
kiiig,  as  at  BcxUb,  his  reforming  aaal  BMde  Um  OMUty  enemies, 
•ad  in  Octdwr  of  thb  yenr  be  Mutained  a  low  wUcb  almost 
vnUiligcd  his  nind  fa  the  death  of  his  youngest  tad  only  e^ur- 
viving  child,  a  girl  of  twenty-six.  From  Magdeburg  he  was 
removed  to  the  command  of  a  guard  brigade  at  Berlin  (1857), 
and  thence  almost  immediately  to  a  divisional  command  in  the 
I.  Corps.  Early  in  1858  he  was  promoted  lieuteiiant-general, 
and  for  the  live  years  that  he  iai  1  i}iis  consnuuul  he  devoted 
himself  particularly  to  acquiring  knowledge  of  the  cavalry  arm. 
About  i86j,  learning  that  von  Bonin,  his  senior  by  date,  but  his 
juaior  in  age  and  length  of  service,  was  about  to  be  appointed  to 
ODnnaad  tbeL  Corps,  he  meditated  retirement,  but  the  authori- 
tka  at  theiaaa  lioK  as  thqr  appointed  Bonin  oude  Steiaautz 
comBiDdir  flf  tbe  n.  Cgipa^  iod  afamrtly  aftccmi^  wfan  the 
crown  priaoe  nf  Pniwla  tatric  «mr  tbb  poet,  rooms ndrr  ol  tbe 
V.  Corps  at  Posen.  Shortly  after  this  his  wife  died.  He  was 
promiited  general  nf  iiifuntry  in  1864,  and  led  the  \.  Coryys  to 
the  war  against  Austria  in  1866.  This  was  the  chance  of  his 
lifetime.  His  skiliul  Liiid  resolute  leadership  was  <iisplaycd  in 
his  three  battles,  won  on  thrif  successive  days,  of  N'arhod, 
Skalit2  and  Schwcmschadel  iste  Sevkn  Wkeks'  Waki,  and 
opened  the  way  through  the  mountains  in  spite  of  the  defeat 
of  Stetnroctz's  rival  Benin  at  Trauteaao.  In  1867,  in  his  loneli- 
ness, tbe  "  Lion  of  Nacbod,"  as  he  waa  popularly  called,  con- 
tracted a  second  marriage  with  Elise  van  Kraugk  (who  after 
bis  death  married  Count  BrUhl).  He  was  aov,  fat  tbe  fint  time 
ia  Us  life,  a  fairly  wealtliy  man,  having  been  amided  a  nwncy 
gnat  for  bis  brilliant  services  bi  tSM.  Aboat  this  time  he 
was  dected  a  member  %A  tbe  North  Gensan  Confederation 
parliament. 

.Kt  the  outbreak  of  the  war  of  1870  Stcinmctz  wa.s  appointed 
to  command  one  of  the  three  armies  .isscmbleil  on  tlie  Rhine, 
tbe  others  being  led  by  Prince  Frederick  Charles  and  tlie  cro«  11 
prince.  It  was  not  long  before  serious  differences  arose  between 
Stcinmetr  and  Prince  Frederick  Charles.  The  formex,  em- 
bittered by  a  lifelong  struggle  against  tbe  influencca  el  wealth 
•ad  position,  and  perbaps  soonewiiat  grii4  by  liis  successes  in 
]M6,  coaridwd  aa  order  to  clear  the  toads  for  the  prince's  army 
m  aa  att«apt  to  crowd  a  biunbler  comrade  out  of  the  fighting 
Bne,  aad  vuioaa  inddeats  added  day  by  day  to  his  growing 
Msentment  tintll  at  last  on  the  field  of  Gravekttte  (sec  Metz 
aad  FRANOvGEaiUN  War  for  an  account  of  these  quarrels)  he 
tost  his  temper  and  wasted  his  troops.  .Xfler  \h\-^  there  was  no 
alternative  but  to  relieve  him  of  the  cornmaiuJ  of  the  I.  Army 
and  to  send  him  home  ;is  governor-general  of  the  V.  and  \  I. 
Army  Corps  districts.  In  April  1S71  he  was  retired  at  bis  own 
request,  but  his  great  services  were  not  forgotten  when  victory 
bad  softened  animoeites,  and  he  was  promoted  general  field- 
marshal,  given  a  pension  of  sooc  thalcrs  and  made  a  member 
of  tbe  upper  cbaaaber.  la  tbe  spirit  of  loyally  which  bad  guided 
bb  whole  career  as  a  loMfcr  be  made  no  mm^  to  justify  his 
conduct  in  1870  either  against  thecritkiHM  of  the  geiieial^tafi 
history  or  aj^inst  unt^dal  attacks.  Hb  Ufa  ia  retirenent 
was  quiet  aul  happy,  and  ha  rstained  Us  bodily  health  to  the 


last.    Hr  died  at  Bad  Landeck  on  the  and  of  August  1877. 
The  ;;th  l  u'.ilierb  of  the  Gennaa  amy  beu  hb  aaoM  01  pait 
of  ibeir  regimental  title. 
See  aupplanaat  of  limttr  WtdutMM  (1877  end 

8TBIIISCHHBIDER,  HORITZ  (1816-1Q0;).  Jewish  biblio- 
grapher, was  bom  in  Moravia  in  1816.  He  was  the  most  accom- 
plished bibliographer  in  the  realm  of  Hebrew  literature.  His 
greatest  work  was  his  Catalogue  of  the  Hebrew  Collection  of  the 
Hodirian  Library,  (Monl  ,(iSss-i86o).  In  this  masterly  work 
he  settled  maay  questioos  aa  to  the  locality,  date  and  author^ 
Oap  of  aariy  piiatad  hooka,  aad  peevUed  a  vaat  mass  of  bio- 
givUGalBMdariBh.  ffit/wMJUferafwvCpublishedm  German 
in  Ersch  and  Gmber  in  1850,  !b  English  ia  1857,  and  in  Hebrew 
in  iSqpI  is  a  complete  survey  of  its  subject.  Stcinsrhnt  ider 
prepared  many  other  catalogues  (Leiden,  Munich,  llambur;g 
and  Berlin).  He  wrote  much  on  .\rabic  literature,  and  was  the 
author  of  bibliographies  on  a  great  variety  of  subjects.  Among 
them  m.iy  be  named  biiiUographies  of  Jewish  mathematicians 
and  travellers.  His  tt.ost  extensive  work  after  his  Bodleiaa 
Catalogue  was  his  treatise  un  Hebrew  translations  in  tbe  middhf 
ages  {Die  htbrHischcn  ObersetzuttRcn  des  MiUeiiMtrs,  »  vob., 
iSgj).  Much  of  his  work  appeared  in  his  periodical  Mdrtisdit 
BMiograpkk  (i8s»-i88s).  He  died  in  BeiUn  tai  1907.  (L  A.) 

hTBmTHAlit  BBTHAini  (1823-1899),  Germaa  phflosopber 
and  philologist,  was  born  at  GrObzig  in  Anhalt  on  the  16th  of 
May  1823.  He  read  philosophy  and  philology  at  the  univer- 
sity of  Berlin,  where  he  graduated  in  1.S50.  From  1852  to  1S55 
he  stuiiictj  Chinese  (language  and  literature)  in  Paris,  and  in 
t86j  became  extraordinary  professor  of  jihiioluKy  al  Berlin. 
In  his  philosophic  theories  he  sympathized  with  Moritz  Lazarus, 
in  conjunction  with  wh'im  he  founded  in  1859  the  Zcilschrifl 
ftir  Vdlker psychologic  und  S prachwisicnschaft.  Like  Lazarus  and 
the  Ilerfoartian  school  in  general,  he  attached  supreme  value  to 
psychology,  and  especially  to  the  ptgrcbolaiy  of  uaatXy,  tbe 
study  of  which,  coMbiaed  with  conpaatlve  philolaBy,  aloae 
could  give  trustworthy  results.  In  phikdogy  he  was  aa 
admirer  and  disciple  of  Wflbefan  voa  Humboldt,  on  wfaooa 
mcthcKls  he  wrote  .several  Ixxxka. 

His  i)niK  it>al  work.*  are  Drr  Vrsfintrng  in  Sptatht  im  Zusimmcn- 
hang  mil  dtn  UtsUn  Fragen  aUes  Wisseus  (l8jl ;  4th  ed.,  1888); 
Klassificalion  dtr  Sprachen  (1850);  Ckarakienitik  der  htutfitsMh 
lichen  Typen  dts  Sf^ackbaues  (iSto):  Die  Enttrickdung  dtr  Scknfl 
(1852);  Grammatik,  Logik,  Psycholoeie,  ikre  Prinztfnen,  &(.  (iH,h3;; 
Geichiihir   Jir   Spr'U  iru  i^^rn^,  !u:ft  h'i  den   Gritihen    und  F.fn:frn 

lonuk  und  plwnclisck  belroikUl  (1867);  Abrist  dtr  SpradnmUH' 
ickaft  (2aA  cd.,  1881):  Attmuim  Mat  (iMo);  2m  BOd  mi 
ReJigiomphilosophie  (1890  and  i89s)>  His  hooks  on  von  Hanbeldt 
aDoeana  ia  1848,  1864  aad  1867,  aad  la  1884,  he  pafalidMd  aa 
eoitioa  of  his  woraa. 

STELE,  the  Greek  name  (orffKr;)  for  a  pillar  or  vertical  slab 
of  stune  or  marble,  sometimes  decorated  with  bas-reliefs  and 
beariu^  inscriptions,  and  generally  terminated  with  a  i.r>oling 
(iiridTjfia)  enriched  with  the  anthcmion  plant.  In  liter  limes 
the  stele  was  crowned  with  a  small  pediment.  The  Way  of  the 
Tombs  at  Athens  was  lined  with  stelae,  some  of  them  in  memory 
of  prominent  citizens. 

STWJiBiUCWfiH.  a  town  of  the  Cape  pvovbioe,  Sooth  Africa, 
31  m.  Iqr  tafl  E.  oi  Ci^o  Town.  Pop.  (1904),  7573,  of  whom 
24Q7  were  whitco.  It  Ucs  360  ft.  above  the  tea  in  a  pleacant 
upland  valley  on  the  Athuitic  slope  of  the  coast  range,  aad  is, 
next  to  the  capital,  the  oldest  settlement  In  the  province,  having 
been  founded  by  orrler  of  Commandant  Simon  van  der  Stcll  in 
l68l  and  named  after  him  and  his  wife,  whose  maiden  name  wj> 
Bosch.  The  streets  are  lined  with  magriiluenl  oaks,  while 
many  eif  the  hous<-s  with  heavy,  thatched  gables  date  from  the 
17th  century.  Stcllcnl>osth  is  the  headquarters  of  the  Cape 
branch  of  the  Dutch  Reformed  Church,  and  is  also  an  important 
educational  centre.  The  chief  buildings,  besides  the  churches, 
are  the  Dutch  theological  seminary,  Victoria  College,  Bioendrnf 
gills'  school,  agricultural  college  and  school  of  mines,  labMatoiy 
aad  school  of  adeace  and  the  S.A.  coaservatarium  of  musk, 
the  suRouadiag  diitiict  ia  laigdy  devoted  to  vitkolture  and 
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ftwit-growiiig.  The  viiMyudi  Ihtc  bcttt  npintcd  with  AbmiIp 

can  stocks.  The  SteUenbcwch  valley  h  dowd  fa  by  ranges  of 

hills  beyond  whiih,  cifltwaivi.  lies  Frcnchhock  valley,  with  a 
village  uf  the  sa:uL  luiuc.  riu&  di&lhct  was  the  headquarters 
of  the  Huguenut  refugees  wboHttkdinSaatli  Africa  at  tliecloae 
of  the  17th  century. 

In  the  early  days  of  the  Boer  War  (I S'Hi- i i>'t? )  Stt-llenlxisrh  was 
one  uf  thf  British  tnilitar\'  liases,  ami  w.is  usc<l  as  a  "  remount  " 
r.\inp,  ami  in  consequence  of  officers  who  had  not  distinguished 
themselves  at  the  front  fieing  sent  back  to  it,  the  expression  "  to 
be  Stelleobaechcd  "  came  into  uae;  so  much  so,  that  in  (irailar 
eeaee  afhoen  wm  spoken  of  as  "  Stellenboschcd  "  c\'cn  if  thcv 
wera  icat  to  eoiae  otncr  place.  The  lemouBt  dtpOt  ia  mainuinea; 
hoim  and  mule*  thrive  hem. 

STEM  (O.  Eng.  slaefn,  slemn,  cf.  Da.  JAM*,  Gcr.  Slamm,  Sic, 
probably  related  to  "  staff  ""I,  in  popular  language  the  stalk  of  a 
plant,  the  Lruiik  ui  j.  \:cli  llur  llie  iLLhuital  Uic  ui  ihc  term  in 
hol.Tny  sec  below).  There  are  many  transferred  uses  of  the 
w<  r !.  '^iich  as  for  the  slender  structure  which  joins  the  foot  or 
base  of  a  vase  or  goblet  to  the  bowl,  a  stock  or  branch  of  a 
ianily,  or,  in  philolacy>  a  derivative  bom  a  root,  the  unchanged 
part  in  a  aeries  of  infliected  fbnna.  The  steni  ot  a  ship  is  the 
prow,  properly  a  curved  piece  of  timber  or  metal  to  whkfa 
the  two  sides  are  atiache<l  at  its  foremost  end.  This  was  a 
ScAndinavian  u-se  early  adopted  in  English;  the  word  meant 
simply  post,  and  custom  alone  restricted  it  to  the  bows  rather 
than  to  the  stem;  in  Danish  the  distinction  is  made  between 
fmm  slam  and  bak  Mm  tad  alw  Id  Geman,  Vtritt'tttKn 
HuUtT'tUvtn. 

In  botany  a  stem  may  be  defined  as  an  axis  bearing  leaves. 
The  stem  with  its  leaves  is  known  as  the  shoot.  Structurally 
it  from  a  root  in  having  do  development  of  oelia  forming 
a  cap  over  the  growing-poinL  Under  the  term  cohImm  (stem- 
stractnre)  are  induded  all  thoee  porta  of  a  plant  moipholoipcally 
equivalent  in  bearing  kavcs.  The  stem  geneialiy  ascends, 
seeking  air  and  liKht,  and  has  therefore  been  termed  the  asctnd- 
iug  axis.  Stems  have  usunlly  considcr.iblc  firmncsb  and  solidity, 
but  sometimes  they  are  weak,  and  either  lie  prostrate  on  the 
ground,  thus  baominn  f>roc itmbcnl ,  or  rliinii  ot;  plants  and  rocks 
by  means  of  rootlets,  like  the  ivy,  being  then  called  scandent, 
or  twist  roimd  other  plants  in  a  spiral  manner  like  woodbine, 
when  they  are  twining.  Twining  pUnU  turn  either  from  right 
to  left,  as  the  French  bean,  convolvulus, 
dodder  and  gourd;  or  from  left  to  right,  as 
hone>'SUck]e,  twining  polygonum,  hop  and 
black  bryony  (Tamus).  In  other  cases 
climbing  plants  are  supported  by  tendrils, 
as  in  vine,  bryony,  ])assion-fk)wer,  or  by  the 
tendril-like  leaf-stallts,  as  in  clematis  and 
Tropaeolum.  In  warm  climatt^s  twining 
plants  (lianas)  often  form  thick  woody 
stems,  while  in  temperate  regions  they  are 
generally  heiiiaceous.  Some  stems  arc 
developed  mm  in  diameter  than  in  height, 
and  preaent  a  peculiar  shortened  and 
tluiteied  aspect,  as  TeiAwfHMna  or  tor- 
toise-plant, cyclamen,  iIeloca(4us,  Behind- 
cactus  and  other  Cactaceae;  while  in  many  orchids  (fig.  i)  the  stem 
assumes  an  oval  or  rouniled  form,  and  is  cdlwl  ;i  pu  iuitihulb. 

Names  arc  given  to  phuils  accordiiiR  to  the  nature  and  <luni- 
tion  of  their  stems.  Herbs,  or  heri.!:n\i;i5  pl.ml.-.  luive  SI  ems  v.  \ui  h 
die  down  annually.  In  some  of  them  the  whole  plant  i>erishcs 
after  flowering;  in  others,  the  lower  part  of  the  stem  forming 
the  crown  the  root  remain-s,  bearing  buds  from  which  the  stem 
ariaea  next  •easOD.  In  biennial  herbs  the  whole  plant  perishes 
after  two  years,  while  in  perennial  herbs  the  crown  ia  capable 
of  pndaciag  atana  lor  many  ycoia,  or  new  annual  products  are 
added  many  times,  if  not  indelinitdy,  to  the  old 
The  short  permanent  stem  of  herbaceous  |>lai)ts  is 
fJOvercd  partially  or  ron.pletely  by  the  soil,  so  as  to  protect  the 
buds.  Plants  protlucing  pcrmauenl  \vtM>dy  stems  are  called 
trees  and  shrubs.  The  latter  produce  branc  hes  from  or  near  the 
ground;  while  the  former  have  conspicuous  trunks.  Shrubby 
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plana  oi  —dl  atatara  are  aBed  mtkf  ArttU  or  butku.  Tkb 
limits  between  these  Cerent  kinds  of  stem  are  not  always 

well  defined;  and  there  arc  :'irne  fihints  oicupying  an  inter- 
mediate [xjsition  between  sli.-ubL-  aiid  trees,  to  which  the  name 
of  iirbortscent  shrubs  ;s  en  c;u-!i<ii;ally  given. 

The  stem  is  not  ai^-iy^  coii>.|:iicuous.  Plants  with  a  distinct 
stem  are  cuulesccnl;  tlio^e  in  which  it  is  inconspicuous  are 
aciiuicscrnt,  as  the  primrose,  cowslip  and  dandelion.  A  similar 
term  is  given  in  ordinary  language  to  plants  whose  stems  are 
buried  in  the  soil,  such  as  cydaoMn  or  sowbread.  Someplanta 
are  tndy  ttemlcta,  and  oondtt  only  of  oKpoaalou  «f  ccQular 
tbsne  representing  stem  and  leaf,  called  a  tkdhu,  and  hence 
are  denominated  TkaUegnu,  or  Thalhpkytcs. 


The  first  rudiment  of  the  young  shoot  of  the  cmlir\-o  uppcars  from 


ed  after  the  radicle 
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ng  root) 


2. — The  Embryo  of  ihe  Pen 


c,  c,  The  two  fleshy  cot>le- 
dous,  or  aeed-lobeat  whioi  lemain 
underground   whea   the  plant 

(iprouts. 

r.  The  young  riMit  or  radicle. 
I,  The  axis  bearing  the  young 
shoot  or  plumule,  t,  whin  lies 
oreasion  oT  the 


a  depreasia 


cotyle- 


froni  tlie  radicle  in  the  ab«ence 
of  a  root -cap  and  in  its  tendency 
to  ascend.  The  apical  growing 
ixirtion  conMitutes  the  terminal 
tiud  of  the  plant,  and  by  its 
development  the  stem  n  .i-.es 
in  height :  projections  apfiear  at 
regular  inter\-al*.  which  are  the 
rudimentary  Icavea,  and  in  addi- 
tion there  ii>  a  provision  for 
the  production  of  lateral  buds, 
wliii  h  develoj)  into  Literal  shoots 
more  er  lei>s  rej^iniilint;  tlie 
piiient  stem,  and  by  theae 
the  branching  of  the  plant  iit 
determined  (fig.  3).  These  buds 
arc  found  in  the  axU  of  prc- 
viously-fornwd  leaves;  or,  in 
other  words,  in  the  angle 
formed  between  the  ."tem  and 

leaf.  They  arc  hence  entled  uxUlary.  The\'  are  produced  like  the 
len\es  friitn  the  1  ii'i  r  irtion  of  the  Mem  'i  \<i>;fi)(ius:.,  .md  .it  first 
consiA  entirety  of  cellular  tissue,  but  in  the  progress  of  growth  vascu- 
lar iMutdtes  are  formed  ia 
them  ogiituiuons  with  those 
of  the  stem,  and  ultimatelv 
brancheaarepniduced.whicn 
in  every  resspect  reKcmblc 
the  axis  whence  the  buds 
first  sprang._  In  the  l.vco- 
pods  branching  takes  p'.kcc 
uy  forking  of  the  growing- 
point,  the  main  axis  bciaf 
thub  replaced  by  twocqtiiVB- 
lent  axes  (fig.  4);  in  most 
cases  the  new  axes  deNclop 
unetjually,  the  weaker  l>c- 
commg  pushed  aside  and 
appeaniM  later  as  a  lateral 
biuachortbestmiier.  The 
place  of  orimo  of  tne  leaf  is 
called  a  :  the  intervals 
between  nodes  arc  called  in- 
ternodes.  The  stem. ahtu 'i;!,;h 
it  has  a  lendeiiey  In  ri-.,  ..1^-  ,^  s:r.,>Kirirr Ul<-buck  drr  &.(<Hrfl,  |y 

wards  when  first  developed,  pcruiiwun  nf  C'lutoiv  I'adia.) 

in  many  instaaoes  becoma  p,c_  »._Apex  of  a  bhoot  of  a  phaneco- 
prostrate,  and  either  ,  lies        "  gainic  pUni.    IX 10.; 
along  the  ground  partially     ^SaOmSm  apex,  co-callsd  vegetative 
covered  by  the  soil,  or  runs  cone, 
completely  underneath  its  y  |  fgf  rwiimcat 
surface,  givine  off  rm.ts  from    ;  R„rf|mert  of  an  asnfaiy  bod. 
one  side  and  buds  Iroiii  the 

(jiher,   Siine  stenisare  tlnrefnre      'terniiie;i n.  .mi  aredis 
from  roots  by  the  provision  made  (or  regular  Icid-tiuds. 

Growth  in  length  of  the  stem  is  due  todongatiim  of  the  Intemodes; 
the  aone  of  nwet  rapid  growth  is  at  aorae  dutance  below  the  apex; 
below  thia  the  rale  of  growth  gradually  diminishes  until  the  portion 
is  reached  where  growth  in  length  no  longer  takes  place. .  In  some 
cases,  as  in  the  stems  of  grasses,  grow-th  in  length  persists  for  a 
longer  time  in  a  srcill  region  at  the  tj.i^.'  nf  the  intermxles:  this 
is  known  as  intrmtUiry  growth.  In  tlic  dwarf  or  short  shoots,  such 
as  those  of  the  larch,  the  intemodea  do  not  elongate  and  the 
leaves  remain  close  together.  Lateral  buds  give  ri&c  to  branches, 
from  which  others,  called  branchltts^  or  tteifs,  arise.  The  terminal 
bud,  after  produring  lea\T9.  sometimes  dies  at  the  end  of  one 
season,  ana  the  whole  plant,  as  in  annuals,  jK'rishes;  or  pirt  of  the 
axis  is  persistent,  and  remains  for  two  or  more  years,  each  of  the 
leave*  oefore  its  decay  producing  a  bud  in  ita  axil.    This  bud 
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oontioues  the  growtJi  in  spring.  In  orilinar>'  trees,  in  which  there  h 
lirorilioi  nad*  for  the  tormaiiuM  u(  inimerou»  lateral  bud>,  any 

injur)'  dune  to  a  few  branches  i&  easily 
repaired ;  but  in  palms,  which  only  fonn 
terminal  bud*,  and  have  no  provition 
for  a  lateral  formation  of  them,  an 
injury  inflicted  on  the  terminal  bud 
is  more  likely  to  have  a  prejudicial 
eff*^!  on  the  (utiiri;'  rjlant.  In  the 
trees  of  temperate  anu  cold  climates 
the  buds  vUdi  «•  dowloMd 
during  otte  MUOB  fie  damuuit  dttnag 
the  winter,  ready  to  burst  out  under 
the  genial  warmth  of  !>(>ring.  Ihi-y 
arr  generally  protected  \>y  ex- 
ternal iiKniifiert  leaves  in  the  form  nf 
scales,  which  fre<iucnily  exhibit  a 
firmer  and  coarser  texture  than  the 
laaves  thcmselvcii.  They  serve  a 
tCfBporar>'  purpose,  and  usually  fall 
off  tooncr  or  later,  after  the  leaves 
c_  .  I  „_:»..j-_„i        are  expanded.    The  bud  is  often  pro- 

matter,  as  in  the  horsc-chc>tnut  and 
bal-sam  poplar,  or  by  a  thick  downy 
co\'cring,  as  in  the  willow.  Linnaeus 
called  waf-buda  hibermuula,  or  the 
vrinter  quarters  of  the  young  branch. 
In  some  plants,  as  in  the  plane,  the 
bud?  destined  to  live  ihroush  the 
winter  are  to  Coniptetelv  sunoundcd 
bv  the  base  of  the  pctiolo  as  not  i<i  1m-  v  isible oimi  the feef  he* fidlen 
oft.  These  an:  said  to  be  trUrapettolar. 

In  the  bud  of  a  common  tree,  ee  tbeamMnoR  (fig-  $).  there  is  seen 
the  cicatrix  or  icar  left  by  the  leaf  of  m  previous  year  c,  then  the 


(From  Sti 


tion  it  a  bifurcatinK  shoot 
(P)  of  Lyctpodivm  alfnniim, 
Miowinx  equal  development 

of  the  rt:iliitientary  snoots, 

p:  p' 

b.  I^f  ruditnents;  c. 
Cortex;  /,  Vaaoder  Mnfld*. 

(X  f.o.) 


Fio.  5.— Leaf-bud  of  Sycaraofc  FiG.  6  — Transverse  section  of 
(Atfr  Psrudo-pkMatm}  owered  the  niDe  leil-bwi. 

with  scales. 

scales  e,  t,  arranged  in  alternate  pairs  and  overlying  each  other  in 
what  ia  called  an  imbricated  manner.  On  making  a  transx'crsc 
WK  linn  of  the  bud  (fig.  6),  the  overlying  scales  e,  e,  e.  e,  arc  distinctly 
seen  MirroundinR  the  leaves/,  which  are  pl.iited  or  (olili-d  rmmd  the 
axis  or  growini;  fniint.  In  pl.iiiis  1  it  w.iriii  clim.iti.?  the  hu(H  .iff 
rjften  formed  b\  iKl-  <irilin.irv-  lcu\e»  without  any  protecting  ajijunil- 
at;e^;  Mii  h  liiuls  .irc  calkil  naked.  A  bud  may  be  removed  in  a 
young  state  (rum  one  pUint  and  grafted  upon  another  by  the 
procca*  of  budding,  so  as  to  continue  to  form  ita  different  parts; 
and  it  may  even  be  made  to  grow  In  the  soil,  in  some  instances 
ilBRiediately  after  removal.  In  wme  trees  of  warm  climates, 
as  papawtree.  palms  and  tree-terns,  growth  by  terminal  buds 
IS  well  seen.  In  these  plants  the  elongation  of  the  .stem  is  generally 
regular  and  unidinn,  so  that  the  age  of  the  plant  may  be  cstimatetl 
by  its  height;  as  there  is  no  great  increase  in  tlie  leaf  area  owing 
te^ebeenw  ef^^bwwdgg^  then  ie  m  aeed  for  a  (laat  nacaae  in 

Althougfl  pnvlMea  it  nede  for  the  regular  formation  of  buds, 
there  are  often  ^cet  inegularitica  in  consc<itienie  of  many  being 
abortive  or  remaining  in  a  dormant  state.  Such  buds  are  called 
latrnt.  and  are  c.ifxable  of  Ix  ing  develupcd  in  cases  where  the  terminal 
bud.  or  any  of  the  branches,  have  been  injured  or  destroyed.  In 
some  in.stance>,  as  in  lirs,  the  latent  buds  follow  a  rcj^ular  system 
of  alternation;  and  in  plants  with  oppotite  leaves  it  frequently 
happens  that  the  bud  in  the  axil  of  one  of  the  leaveaonly  is  developed, 
and  the  different  bud*  so  pnxluced  are  situated  alternately  on 
opposite  sides  of  the  stem.  Occiisionally.  after  a  partial  develop- 
ment as  branches,  buds  are  arrested  and  lonn  knots  or  mxlulrs. 
The  so-called  cmbr>o  buds  or  w<x>dy  no'lulcs  in  the  bark  of  the 
beivh.  elm,  olive  ,iiid  other  trees  are  of  this  nature.  Tliey  an- 
partially  dc\'eloped  buds,  in  which  the  woody  matter  is  prcs.sed 
upon  by  the  aiirRMtwiiag  tisaue,  and  thus  acquires  a  ver>'  hard  and 
firm  tcxtun.  When  e  aection  is  made,  they  present  woody  circles 
amosed  inHiad  •  centnl  pith,  end  travened  by  ncdulluy  raya. 
The  aodulea  aonmlmea  form  «Mlf  on  the  aurfeoe  of  the  atem,  at 


other  limes  they  appear  as  large  excrescences,  and  in  some  raso 
twi,;-.  111  !  leaves  are  products!  Ii>'  them. 

\\hcn  the  terminal  bud  is  injured  ur  arrested  in  its  groKOh  the 
elonKatioa  of  the  main  axis  itopa.  and  the  lateral  branches  often 
acquire  increased  activity.  By  continually  cutting  off  the  terariaal 
buds  a  woody  plant  is  made  to  assume  a  bushy  appearance,  and 
thus  poOcrd  tree-s  are  produce<l.  Pruning  has  the  effect  of  checking 
the  growth  of  terminal  shoots,  and  of  causing  lateral  ones  to  piisn 
forth.  The  peculiar  bird-nest  appx-arance  often  presented  by  the 
branches  of  the  common^  birch  depends  on  an  arrestment  in  the 
Iti'iiiinel  biidi,  ft  liiortenins  of  the  intenodeai  atid  a  coneeQueefe 
duatering  orfatdeuhtton  of  the  twin.  Ia  aomc  plants^  ihan  1m 
a  naturafarrestmcnt  of  the  main  axis  alter  a  certain  time,  giving  rite 
to  peculiar  shortened  stems.  Thus  the  crown  of  the  root  is  a  stem 
of  this  nature,  forming  buds  an<l  nKit.s.  Such  is  also  the  cjise  in 
the  stem  of  cycUmen,  Testu<itni;ri.i,  ir  r'  in  tiilxT  of  the  potato. 
The  production  of  lateral  in  place  of  terminal  buds  sometimes 
givea  the  atem  a  remarkable  zigzag  aapect. 

The  mode  in  which  branches  come  off  from  the  stems  gives  rise 
to  various  forms  of  trees,  as  p>Tamidal,  spnedioc  or  weeping — the 
.iiv.;l.s  liiiriK  more  or  loss  acuie  or  obtuse.  Inthe  Italian  poplar 
and  typrcfS  tlic  branches  are  eritt,  forming  acute  angles  with  the 
iipfR'r  p.in  o(  the:  stem  ,  in  thf  o.ik  ami  nsiir  they  are  sprcniing 
or  patent,  forming  nearly  a  ri^ht  angle;  in  the  weepmg  ash  and  elm 
they  come  off  at  an  oljtusc  angle;  while  in  the  weeping  willow  and 
birch  they  are  pendulous  fron)  their  flexibility.  The  comparative 
length  of  the  upper  and  under  branches  also  gives  rise  to  dincrencca 
in  tne  contour  oi  trees,  as  seen  in  the  conical  form  of  spruce,  and  the 
umbn-lla  like  form  of  the  Italian  or  Stone  pine  {Pinus  Pinen).  The 
branrhuiK  of  some  trees  is  peculiar.  In  the  .Amazon  district  many 
Myri-tii  Mi  e.ie  and  Monimiaceae  h.ive  whorled  branches  coming  otT 
in  tivLs.   This  is  also  seen  in  the  C  hili 

Hraiichesarc  sometimes  long  and  slender,  and  run  along  the  gnnind, 
producing  buds  with  root*  and  leaves  at  their  eatremity.  Thia 
IS  seen  in  the  ranner  (jUit^um)  of  the  atnwbcny.  In  the  lHMae> 
leek  (Semptrnvum)  there  is  a  similar  proatmte  branch  of  a  durter 
and  thicker  nature,  known  as  an  cfistt,  producing  a  bud  at  ita 
extremity  capalilc  of  independent  existence.  In  many  instancea 
the  brani  li  dn  .i\  s,  ,ind  the  \ouni;  plant  a----umes  a  M-jMi.itc  cxi-.tence. 
( •ardcners  propagate  plants  b>'  the  process  oi  laytrint,  which  consiats 
in  Itending  a  tw&  final  the  central  part  of  it  mto  the  groiiad.aadi 
after  the  piTodMOTan  01  tmotab  cuttiic  off  ita  coancxion  with  the 
iiareiit,^  A  tktm  (Kffet*  Cnn  theae  ia  behig  •  branch  which  curvea 
towarda  the  i^nmnd,  ana,  on  reaching  a  moist  spot,  takes  nmt  and 
forms  an  upright  stem,  and  ultimately  a  separate  plant.  This  is 
a  sort  of  n.itirr.il  lii\eriiii;,  ami  the  pl.int  pnxhicing  su<-h  branches 
is  calk-d  slolontjcrous.  In  the  rose  and  mint  a  subtcctanean  branch 
arises  Irum  the  stem,  which  rim:i  horiiontallY  *  certain  ejoent, 
and  ultimately  sends  up  an  aerial  stem,  which  becomes  an  inde* 
peadaat  plant.  Such  Immchea  am  denominated  suckers,  and  Him 
ganfener  divides  the  cowiiBdoB  between  the  sucker  and  tha 
parent  stem,  in  order  to  propagate  thes«  plants.  In  the  case 
of  .isp,ir.i>;iis  and  oiht  r  |)l.inis  whit  h  have  a  jxTennial  stem 
below  pround,  subterranem  buds  are  annually  priKluccd  which 
appe.ir  aUi>ve  ground  as  shoots  or  branches  covensl  with  .s<Mle!» 
at  first,  ami  ultimately  with  true  kavcs.  Ihesi-  branches  are 
herfaaoeous  and  perish  annually,  vlnle 
the  true  stem  renmins  below  ground 
ready  to  send  up  fresh  shoots  next 
-^-ason.  In  l»ananas  and  plantains 
the  apparent  aeri  d  stem  is  a  shoot 
sent  up  by  an  underground  stem,  and 
perishes  after  ripening  fruit.  Branches 
arc  sometimes  arrested  in  their  devekip- 
ment,  and,  in  place  of  forming  leaves, 
l)ccome  tranaiormed  into  tfine*  or 
thorns,  as  in  the  hawthorn.  Plants 
which  have  spines  in  a  wild  state,  as 
the  apple  and  [xar,  often  lose  them 
when  ciiltivatetl,  in  conscquence  of  their 
licing  changed  into  branches:  in  some 
rases,  as  in  the  sloe  {Pnunu  fpiMfa) 
(fig'  7).  a  branch  bean  Icavca  at  ita 
lower  portion,  and  terminates  in  a 
spine.  In  some  climbing  pl.ints  some 
of  the  sh<x)ts  are  tr:>ri  •■•iJr-.i-d  into 
tendrils),  which  help  the  plant  to  climb 
by  twining  about  a  support,  as  in 
passion-flower  and  vine;  or,  as  in 
Amptlopsis  KmIcAm,  by  formlof  ad- 
hesive disks  at  the  tlpa  of  their  IHanchlets  which  enable  them  to 
cling  to  fiat  supports.  In  some  cases  bnim  hes  lieconie  flat  and 
leal-like,  taking  the  place  in  the  pbnt  economy  of  the  leaves, 
whi(  ti  .ire  riduce<l  to  small  scales  or  spines,  as  in  butcher's  broom; 
branihf-  showing  this  niixlification  arc  termed  cladodes  or 
hv'llocladcs  (fig.  8).  In  Cactaccae  (e.g.  Opuntia,  prickly  pear, 
9)  and  fiohy  euphorbias,  where  the  leaves  are  redinoed 
to  spinea,  the  tahy  stema  bcMme  green  and  perform  the 
funcaona  of  laavea;  diey  ako  aem  ae  mtar  rtHrwin  lor  the 
plantsi  arfaich  are  aatlvea  of  very  dry  conntrice. 


Fig.  7— Branch  of  the 

S-Ioe  (Prunus  spinosa) 
producing  spines  or 
thorns,  which  arc  abortive 
branches,  as  shown  by 
their  bearing  leaves. 


to 
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F!l6>  8.— TwiK  of  Kuicher'ft  Broom  (.Ruscus 

■lightly  enlarged,  chawing  cladodet,  e. 

adhaionoftlieyoune branch totheiMictttatem.  Inplaceofnwbnd 
'"^     an  ocauonally  several  aocesaory  ones  produced  in  the  axil, 

S'ving  origin  to  numerous  branches, 
y  the  union  of  several  such  buds 
branches  are  producid  h.iviiij^  j. 
thickened  or  flattcneti  appearance, 
W  it  HM 'm  tiw  fr,  ash  and  other 
L  M  aoaM  cases,  however, 
I  fiadaM  bnadiai  are  owiag 
to  tae  uabrml  deWUpmeBt  of  a 
sinele  bud. 

The  typical  form  of  stems  is 
rounded.  They  arc  sometimes 
comprcssied  or  flattened  laterally 
(fig.  o),  while  at  other  times  they  arc 
angular.  Various  terms  are  applied 
to  the  forms  of  stems,  as  cjlinarical 
or  Ifrrtr,  quadrangular  or  square, 
jo'.ntcd  or  arlu  uliiird ,  &c.  Th>' 
following  are  some  of  the  niorc 
important  modifications  of  sterns: 
The  CTOvm  of  the  root  is  a  shortened 
stem,  often  partially  underground, 
which  remains  in  sonic  plants  after 
the  liMvrs,  lirinihc-;  .ind  flowrr- 
sUilk-  \\wr  w.tliLmi,  111  thi«  rase 
the  iniei Jill-.  ,i:<  very  short,  and 
till-  uikIl-s  .irr  rr.i'.vek'd  tOKctlirr,  so 
that  the  pUnt  appears  to  be  stem- 
is  seen  in^pfrrnnial  pfamu. 


(From  StruburiKT'i  Ixhhuth  itr  BoUt' 
•tt,  by  parmiiMlon  o(  Giutnv  KfwiKr.) 
Fig.  9. — Opuntui  monaian- 
$kui,  showing  flower  and  fruit. 
The  leaves  arc  reduced  to 
thorns.  (I  nat.  size.) 

roots  and  leaf-buds  from  it^  upri 
Btdyckium,  Acorm  or  swe 


leas.  It    

the  leaves  of  Which  die  diwn  to 

the  ground  annually.  A  rkitome 
or  rotii  siM.k  (fig.  10)  is  a  horicontal 

Hti-m  usually  sending  out  numerous 
r  5urf.icf.  It  occurs  in  ferns,  iris, 
ginger,  waterlily,  many  species  of 


PM.  IAi — ^Miimne^of  Pvtvgonatum  multiftorum  (Solomon't  Seal)i 
tannine  buds  and  adventituitis  roots, 
bod  wklck  win  lorm  tbe  aarial  ahoot  next  mmoo:  (. «,  d,  a,  acars 
of  aucoeaiive  aerial  tlMots;  w,  teat. 

Girfct,  riwhes,  anemone,  &c.  The  leaves  afC  reduced  to  scales  and 
by  their  presence,  and  the  absence  of  a  root-capa  k  rhi<ome  can  be 


dtstinfuisbed  from  a  root.  A  rhizome  su-h  as  occurs  in  Solomon's 
seal  (fig,  10)  is  not  a  single  stem.  i.e.  the  product  of  a  single  bud, 
but  IB  composed  of  portions  o(  successive  aaa%  the  aerial  pane  of 
which  have  died  off.  leaving  their  scars  (fig.  iojt,  e,d.  e).  RCbonua 

are  well  wen  in  British  f^•rns.  A  rhizome  sometimes  assumes  aa 
ercrt  fiirni,  ir;  ..'m.i.j  uurisa,  in  which  the  so-called  praemoH^ 
root  is  in  reality  a  rhiroiiu-,  with  the  lowi  r  end  decaying;.  T  he  erwt 
rhizome  of  dnta  Virosa  (water-hcinlotk!  showri  hollow  intt  rnodes 
separated  by  paitttions.  In  the  toral-rool  orchid  Coralhrkiut.  which 
MOWS  in  soil  nch  in  humus,  no  roots  arc  developed,  the  coral-like 
branching  rhizome  acting  as  theabsorbing  organ  (fig.  13).  A  pstttdobttlb 
(fig.  I)  IS  an  cnlarsed  bulbous-likc  acrialstcm,  common  in  epiphytic 
orchids ;  it  is  covered  with  a  thick  epidermis  and  acts  as  a  water-store 
for  the  plant,  which  from  its  growth  on  branches  of  lr«i'«iind  in  similar 
positions  La  often  unable  to  ^<  1  mhYu  -. m  w.u.  r  for  it.,  immediate 
needs.  A  iobolt  isa.  creeping  underground  stem,  m  udiiig  routs  from 
one  part  and  leaf-buds  from  another,  as  in  couch-Rrass  Carex 
araiana,  and  Sctrpus  laautris.   It  ]»  often  called  a  creeping  root. 

but  ts  really  a  rhizome  with  narrow  r*  *  ^       r  .  ' 

is  a  thickened  stem  or  branch  | 
the  nodes  and  the  swelling  of  the 
in;errio<lcs.  as  in  the  potato.  The 
eyes  of  the  (KJtato  arc  Icaf-buds. 
Tubers  are  soraeluMB.^aitiialt 
occupyinK  the  place  oi  fanitdet. 
The  or<liii.ir>-  herbaceous  stem  of 
the  potato,  when  cut  into  slips 
and  planted,  sends  off  branches 
from  its  base,  which  .i.ssume 
the  form  of  tubers.  Tubers  fre- 
quently ttore  up  a  quantity  of 
starch,  as  in  Uwmta  omiMtiM- 
eta,  whence  arrowroot  isd*rivtd« 
Another  form  of  thiclieiicd  un- 
derground stem  is  the  corm.  as 
seen  in  the  autumn  crocus  (Col- 
ihicum,  fiB.  11),  gladiolus.  &r, 
Structurally  it  is  composed  01  a 
Nulid  more  or  less  rounded  axis 
covered  by  a  layer  of  thin  mem- 
branous scales  (fig.  la,  k,  h).  A 
cam  it  only  of  ooa  yara  dun- 
tioo,  (hdnf  off  bada  Mumny  in 


(AfMrSichs.) 

Fic.  13.— Comtt  of  CakkUUm 
ominmaaU  in  atnnnm  wIwb  the 

plant  is  in  flower. 
k.        Oldest  corm. 
h,  h.     Brown  scales  covering  it. 
w,        Its  roots. 
St,        Its   withered  flowering 
stem. 

k'.       Younger  conn  produced 
fmm  k. 

n/;     Roou  from  V,  which 
grows  at  expcnie  of  k. 

,  Sheathing  liaxes. 
Foliage  leaves. 
Flowers. 

Young  corm  produced 
tram  kf  in  autumn, 
wWch  in  succeeding 
avtuffla  will  produce 


j.j'.i' 

i:  r. 


Fig.  II. — Corm  of  Meadow 
Saffron  or  Autumn  Cracua 
{Colchicmm  anUimnoU). 
a.  Old  cam  iMvelling. 
6,  Young  corm  produced  later- 
ally from  the  old  one. 
the  form  of  young  trorms.  In  autumn  the  young  corm  gives  origin  to 
leaves,  the  lower  of  which  {s,  s'.  5";  (orrn  sheaths  round  the  corm  and 
flower  stalk,  the  upper  (f, /')  remaining  vcr>-  small ;  and  in  the  ;i\il  o( 
the  uppermoat  leaves  the  flowcring-stcm  devclo)i-.  Ixars  the 
llowen  (t,  V).  Meanwhile  in  the  axil  of  one  of  the  middle  leaves  uii 
Uk  conn,  a  bud— the  rudiment  of  a  new  conn  apnaaia  (Jk*).  The 
liowering-stcm  dies  down,  and  the  young  oofm  V  Iran  wbkli  It 
arose  cnl.irc<-s  greatly  during  the  winter  at  tlie  expense  of,- 4ts 
ii.u.iit  (  orm  (t),  which  thus  becomes  shrivelled.  In  spring  thie  leaves 
pro  liu  iii  oci  it  <l'.  /'),  which  were  merely  rudiments  in  autumn, 
apju  ur  above  KTiiiir.rt  ;i.<  con--picuous  large  leavi  s  .\'  the  end 
of  spring  these  leaves  die  down,  the  bases  of  the  lower  ones 
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alone  remaining,  and  constituting  thin  bron-n  scales  around 
the  corm  (a!i  at  k).  Meanwhile,  the  ynimg  hud-corm  (k')  in 
the  axil  of  the  nuddle  leaf  gruws  ra|>i<Jly  at  the  cxpenac  of 
it>  pamt  corm  but   it  doos  not  attain  a  (teat  size. 

In  Mttuma  it  fwoduces  new  leavf»,  which  amain  small,  hut 
from  the  axil  of  the  two  upf>cr  the 
flowering    stem    rises  and  luars 

flowers;  whilst  in  the  axil  of  imi:  nf  its 
middle  leaves  a  new  l>U(I<Drm  ajjijcars, 
which  will  the  following  autumn  pru- 
duce  young  IcavMy  loworing  stem,  and 
a  new  hud-corm,  and  tlmt  die  cycle  gpc» 
on.  The  buds  or  new  ci>rm'i  fornHfl 
from  the  old  corms  may  I1'  [  nxltirLd 
either  laterally,  as  in  Cnlihii  iim  r.utum 
naU,  or  terminall\\  .is  in  rrixus  atul 
gladioiuii.  The  bulb  is  another  fnrm  of 
underground  Mem  or  bud.  The  axis  in 
this  case  is  much  shortened,  and  the 
internodes  are  hardly  developed.  The 
l>ases  of  the  leaves  ri^ing  fnmi  the  stem 
-irc  quite  close  tixpctlu-r.  and  iK-comc 
Micciiirnt  'tnil  em  Iom-  the  .im...  In  rfir 
lily  the  thicic  and  narrow  scales  are 
araMnd  wpwatriy  in  nms,  and  the 
bttflk  u  calted  xdy:  «li9e  in  the  leek, 
onion,  squill  and  tulip  the  scales  are 
broad,  and  enrlose  each  other  in  a  con- 
centric manner,  the  cmfer  one*  Ivitip  thin 

 of         membranous,  and  the  tiulli  is  luni- 

Coraiiorhiza  innala.  "(Nal.  °'  these  fleshy  iicale> 

size.)  new  lateral  shoots  arise,  fonninc  new 

S,  Floral  shoot.  bulbs.  The  lateral  buils  or  doles  some- 

h,  RiiHiiMante  of  WW  times  remain  att-urhed  to  the  axis,  and 
rhlsonie  branches,  produce  flowering  stems,  to  that  appar- 
ently rh<>  sanu"  bulb  continues  to  flower 
for  many  years,  as  in  the  hxruintli  .ituI  tiili|';  al  oihi-r  times 
the  young  bulbs  are  d«t;u~h<^l.  and  form  separate  plants.  In  the 
axil  of  the  leaves  of  Lilium  btiMfentm,  Otnlaria  bulM/era,  and 
some  other  plants,  small  conical  or  rounded  bodies  are  produced, 
called  bulbils  or  bulbUls  (fig.  14,  h).  They 
resemble  bullra  in  their  aspect,  and  consist 
of  a  small  numl)er  of  thickened  scales 
cnclositu^  a  growinK-point.  These  scales 
arc  frequently  united  climt-ly  together,  so  as 
to  form  a  solid  mass.  Bulbils  are  therefore 
transformed  leaf-buds,  which  arc  easily 
detached,  and  are  capable  of  prtxlucirg 
young  plants  when  placed  in  favourable 
circumstances.  The  scales  in  biillw  vary  in 
number.  In  Gagra  there  is  only  one  scale: 
in  the  tulip  ami  I'rilillana  impfrtalii  they 


(Finm  SUubuiger^ 
im  Balamt  by 

Gustav  risrber.J 


Ki(i.    i.v — Rhirome 


var\-  from  tv,<i  to  five;  while  in  lilies  and 


Fig.  14.— Stem    of  ^      ^      _   ^   

Bulbiferous  LUy  {Lili-  there' arc'a  mat  niimbcr"  o"f 

urn  friJM/frwm),  show-  „^  the  tuUp  a  bud  ia  fomed  in 
uig  bulbils  b.  produced  the  axB  of  an  outer  scale,  and  this  gives 
in  the  axils  of  the  to  a  new  floweriac  wdi,  and  a  new 
><^'''*^-  bulb,  at  the  sidft  of  which  the  former 

bulb  is  attached  in  a  withered  state. 

Ailventitious  shoots  are  thuM-  wliii  h  ariM"  i-lsewheW  than  in  the 
normal  predetertnined  place,  as  from  old  steinSi  cr  roota>  Such 

shoots  are  fiaqnent  on 
tlie  foots  of  elm,  poplar, 
plum  and  other  fruit- 
trees.  Occa.sionally  ad- 
ventitious buds  are 
produced  on  the  edges 
of  leaves,  as  in  Bryo- 
pkflUtm  eotjjcitutm  (fig. 
IS),  Malasts  paludosa, 
.'I'ld  various  species  of 
A  ffilenium,  and  on  the 
surface  of  le.i\"es.  as 
ill  Omilkoeiilum  Ihyrso- 
ideum.  These  are 
capable  of  forming^  in- 
dejiendi  nt  plants.  Simi- 
lar bnds  arc  also  made  to  appear  on  the  li.i^r-  >f  Bfionia, 
Genera,  Gloxinia  and  Achimtnes,  by  wounding  \  .i^  i  .  parts  of 
them,  and  placing  them  in  moi»t  wiil:  thiii  is  the  inelhorl  often 
pursued  by  gardeners  in  their  prnpagaliiin.  The  ip<'eacitatiha 
plant  has  hcan  pro|>aga««l  by  means  of  leaves  inserted  in  the 
soil.  In  this  case  the  lower  enri  of  the  leaf  liocomcs  thirkpne<l 
like  a  corm,  and  from  it  roots  arc  produced,  and  ultimately  a  bud 


FIG.  IS — Leaf  of  BryopkyUum  atlyci- 
M,  prodncing  bads  along  the  naigin, 
tna  cxtfenilaM  of  the  primary  vdas. 


Count  (i664-i7i7)> 
SmdUi  aohKer,  iras  echcated  at  Upnh  and  at-Puis,  chose 
the  miiitiiy  pnrfenn,  and  spent  some  yean  in  the  aervkeof 


the  United  Provinces.  Returning  to  Sweden  be  enterod  tbe 
amy,  and  in  xbf'h  became  major.  He  served  with  tbe  Sw«cio 
in  the  Low  CouBtrics  and  on  the  Rhine,  dirtimuishing  him- 
self for  sltiil  and  courage  at  Flewii.  Otiiing  iSSt  War  of  the 
Grand  Alliance  he  was  cmployied  net  «iJy  in  the  fidd  hot  alno 
as  a  confidential  agent  in  diplmiatlc  mlniotts.  Soon  after^ 
wards  as  colonel  of  tbe  DaleoiUan  regiment  he  led  it  in  the 
astonishing  victory  of  Narva.  He  distinguished  himself  still 
more  at  Duaamiiriilc,  Kiissow  and  Cracow.  In  170  ;  he  fought 
the  successful  haiilc  of  Pidtusk,  and  three  years  later,  having 
rctchcxl  the  rank  of  general  01  iufaiUry,  was  made  governor- 
general  of  the  province  of  Scania,  which  he  delivered  from  the 
Oani.sh  invaders  by  the  decisive  victory  of  Helsingborg.  He  was 
a  great  favourite  with  Charles  XII.  in  tlie  earlier  campaigns, 
but  later  the  two  drifted  somewhat  apart.  It  ia  xecordcd  that 
the  king,  before  whom  General  Lageranoa  accmed  Stenbock 
of  dninkenncM,  replied  that  '^'Stenbock  dnuk'was  maiit  capnhle 
of  (ivinf  orders  than  Legmiona  sober."  His  activities  were 
not  oon&ied  to  war  and  diplomacy;  tbe  unfvenity  of  Lund 
was  under  his  care  for  some  years,  and  he  had  no  mean  skill  as  n 
painter  and  a  poet.  He  became  councillor  in  17  to,  and  Ch.irles 
gave  him  his  field  marshal's  billon  in  1712.  In  the  s;imc  year 
he  invaded  .Mecklenburg  (with  but  0000  men)  in  order  (o  rover 
Stralsund.  He  woi;  the  brilliant  aclioti  of  (ladebu.'ich.  but 
numbers  prevailed  against  him  in  the  emi.  Cut  oiT  in  Tonning 
he  was  forced  to  nuirender  after  a  gallant  resistance,  and  jtasscd 
into  captivity.  Five  years  of  harsh  treatment  in  Copenhagen 
brought  his  life  to  a  dose  in  1 7 1 7. 

See  UigiW  igmj  MedaJ^mm  (i7S?-»7«8)!  liUjestiiin, 
Moffm  StmAou  (HoUngbofg,  iSm- 

tmaik  a  tUn  plate  or  abeet  of  nwtal,  leather,  fStfin  or 
other  material  cut  or  pierced  with  a  pattern  or  design;  this  is 

laid  upon  a  surface  and  colour  or  ink  is  brushed  or  rubl)e(l  o\er 
it.  thus  leaving  the  ground  colour  of  the  surface  imprinted  with 
the  design  or  [Kiltem  cut  tuit.  In  ceramics  the  stencil  is  pro- 
duced by  coating  the  biscuit  with  a  preparation  which  prevents 
the  transfer -paper  or  enam<  lling  from  adhering  to  the  surface 
at  those  parts  where  the  origin.il  colour  of  the  biscuit  is  to  be 
prcser\'ed.  According  to  Skcal  (Etym.  Diet.,  1910)  the  word  stands 
for  an  earlier  ttinsd,  and  is  to  be  derived  from  Old  French 
estinceller,  to  sparkle,  to  powder  with  stars,  an  old  term  in 
heiald^,  from  Latin  seinkittA,  a  apailt.  The  nine  French  wwd 
haa  ^wn  the  English  "  tinsd,"  ttripa,  dBAs  or  pieces  of  thm 
glittering  metallic  substances  used  for  the  decoration  of  fabrics, 
hence  any  gaudy,  showy  and  pretentious  material  or  substance. 

STEKDAL,  a  town  of  (lerinLiny,  in  the  province  of  Pru.ssian 
Saxony,  picturesquely  silualeil  on  the  Uchtc,  70  ni.  W.  of 
Berlin  on  the  main  line  o(  railway  to  Hanover  and  at  the  junction 
of  lines  to  Hrcmen,  Magdeburg  and  \\  illenberge.  Pop.  (1005), 
iv^Si  .\nionK  ihc  relics  of  its  former  iniiM)rlancc  arc  the 
cathedral,  built  in  I4;'0-14?4  (though  originally  founded  ia  ilftft), 
restorcfl  in  1893  jind  now  housing  the  archaeological  collection 
of  the  Altmark,  tbe  Gothic  church  of  St  Mary,  fouikded  in  1447,' 
a  "  Roland  colitmn  "  of  1 535,  and  two  fortified  gateways,  dating 
from  tbe  13th  oentniy.  Tbe  last  fom  the  chief  remains  of  the 
ancient  fortlfiottions,  tbe  site  of  whidi  b  now  noatly  occupied 
by  pranenades.  A  monument  to  the  archaeologist  Johann 
Joachim  Wlnckelmann  (1717  1768)  commemorates  his  birth  in 
the  town.  Stendal  is  the  seat  of  a  large  railway  workshop, 
and  carries  on  varioiLS  branches  of  textile  industry,  besides  the 
maniif.ut ure  <if  toli.icto.  maihinery,  .sloves.  goliMe.if,  >Vr.  The 

earliest  printing-press  in  the  Altmark  was  creeled  here,  and 
published  an  edhkn  of  the  Saduetupitiid  in  1488  aa  ita  lint 

book. 

Stendal  was  founded  in  1151  by  AUiert  the  Bear,  on  the  site 
of  a  Wcndtsh  settlement,  and  soon  afterwards  acquired  a  muni- 
cipal charter.  Becoming  capital  of  the  Altmark  and  a  frequent 
imperial  lesideace,  it  roee  to  a  cnnidenhle  degree  of  pmpetity, 
in  part  recently  veshned  to  it  by  ita  railway  connexions.  What 
the  mwlt  was  divided  in  1258,  Stendal  became  tbe  scat  of  the 
elder  or  Stendal  branch  of  the  houx  of  Ascania,  which,  however, 
otioct  tak  ijaa  The  original  Wends  were  gndnally 
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tmed  with  the  later  Sunns,  mltlimigh  the  Platea  Sbvodcft, 
mentiooMi  in  1475,  wisitill  dntngniihed  wthe  Wcnden  StfiMe 
in  1S67.  The  popolation  itOl  eihiblu  •  nailced  Shvooic 

element. 

See  Gfltae,  lUmriUcte  GtsektdU*  dtr  JiaA  Slmdal  (Stendid. 

1873). 

STENO.  HICOLAUS  (1631-16S6),  Danish  naturalist,  was 
born  at  Copenhagen  in  1631,  and  studied  mcdidne  and  anatomy 
in  that  dty  and  in  Paris.  After  a  period  of  travel  he  settled  in 
Italy  (1666)  at  first  asprotaaor  ol  anatomy  at  Padua,  and  then 
in  FlMoioe  as  boute-phj^ciaii  to  the  giaiid-diike  Ferdiiiaiid 
IL  of  TBacaiqr.  He  cetumed  to  his  native  dty  hi  1(73  to 
become  professor  of  anatomy,  but,  having  become  a  Roman 
Catholic,  he  found  if  expedient  tn  return  to  Florence,  and  was 
ukiinatciy  made  apostolic  vicnr  of  Lower  Saxony.  He  died  at 
Schwerin  in  Mecklenburg,  on  the  -'5th  of  Novemher  1686.  His 
fame  rests  on  Dt  soUJo  intra  solidum  luituridilrr  c&nlcnto, 
published  at  Florence  in  i66<).  In  this  notable  work  Steno 
described  various  gems,  minerals  and  petrifactions  (fossils) 
enclosed  within  solid  roclcs.  He  compared  the  fossil  with 
the  liviiig  ocianisms,  and  distinguished  ourine  and  fiuviatile 
fotfoaationa.  He  argued  abo  In  favour  of  the  oil^nal 

horinntality  of  "edimcntarj-  drpn.'il's 

See  Di  NuMu  Ulcnone  e  dri  tui/t  itudii  {toloeui  in  llaiia,  by  G. 
Gipcllini  (1870):  K.  A.  von  Zittel's  History  jf  Gtoh/y  mi  Falaeon- 
lelogy  (Eng.  ed.,  1901):  and  W.  J.  Sollas,  in  Seitnet  rrotf»tt  lor  Jan. 
189^ 

STENOGRAPHY  (from  (Jr.  trrfvM.  cli>st,  narrow,  and 
-iC>a<i>€iv,  to  write),  the  system  or  art  of  wrilinR  by  signs  re- 
presenting single  sounds  or  groups  of  sounds,  single  words  or 
groups  of  words,  sometimes  also  styled  "  brachygraphy " 
(Gr.  fyaxin,  short);  ft  ia  a  geneial  tenn  iadndiag  all  the  vaiioua 
ayHana  of  ahorthand  writing  (see  Sbowhmid). 

RinUB*  one  of  the  Greeks  before  Troy  (flimt,  v.  783), 
whose  Toice  was  as  hud  as  that  of  fifty  men.  It  is  said  tint 
he  came  by  his  death  as  the  result  of  challenging  Hermes,  the 
crier  of  the  gmls.  to  a  contest.  Possibly,  like  Hermes  himself, 
Stentor  is  a  personitication  of  the  wind.  The  name  is  used  in 
modern  times  of  any  one  |>r>ssessing  a  particularly  loud  voice 
(stentorian). 

ITBMTOR,  a  genus  oi  hctcrotrichous  ciliate  Infuiwria  (q.v.), 
WO  named  by  R.  Oken.  It  pcwcBMS  a  kmemoniliform  meganu- 
deuB,  accompanied  l>y  numerous  micronuod,  and  has  a  trumpet 
ahape,  when  at  test,  anchored  by  pseudopodial  outgrowths 
from  the  narrow  end.  It  is  relatively  laq^  and  is  much 
vtiEBd  to  demonstrate  myoncmcs,  and  had  been  abo  the  object 

of  inteieating  studies  on  regeneration,  any  piece,  containing  with 
a  fragment  of  the  mcganuclcus  at  Icist  one  micronuclcus, 
regenerating  the  whole  animal  Rtc^KNKR.Mios).  .S".  poly- 
marphus  often  inhabits  a  gelatinous  sheath  and  may  be  green 
with  ztjochlorella;  it  attains  a  length  of  5*4  in,  ^  ,  ,1,  rm,  ij  ■: 
and  igneus  are  coloured  blue  and  scarlet  respectively  by  pigment 
granidcs  in  the  cctosarc:  £.  R.  Laakester  made  a  study  of  the 
pigment  of  the  farmer  (blue  atentorin). 

mraJUi.  BranUOl  VM  (1831-1897),  German  sUtennan, 
wtm  bom  at  Slolp^  in  Pooiennla,  on  tlie  Ttk  of  Januaiy  tS.^i. 
F^rom  Ms  eadiest  years  he  dwwed  that  talent  for  languages 
to  which  he  owed  so  much  of  his  success  in  life,  and  before 
he  went  to  school  had  acquired  a  considerable  knowledge 
of  Italian,  Spanish  and  Knglish  He  was  educated  at  the 
grammar  school  of  his  native  town,  and  at  the  age  of  sixteen 
entered  the  sersiec  of  the  Prussian  post  otTice  Mis  promotion 
was  rapidi  he  was  transferred  to  East  Prussia,  and  thence  to 
Cologne.  Here  he  added  to  his  salary  by  writing  dramatic 
ciitidam,  and  here  be  obtained  hia  first  acquaintance  with  the 
QTstem,  or  nthev  tack  of  tystcnit  virfdi  with  its  conpUcation 
of  diansa  made  dl  intanatioaal  poatal  conespmidence  ao 
expensive  and  uncertain— a  system  which  he  was  in  later  years 
to  revolutionize.  .-Xftcr  p.assing  the  examinations  whiih  ad- 
mitted him  to  the  higher  branches  of  the  service  he  was  trans- 
ferred to  Krankfor;  on  the  Oder,  and  in  1.S55  to  Berlin.  Many 
diScrenl  stories  arc  told  oi  the  manner  in  wiuch  his  exceptional 


knowledge  of  European  languages  was  brought  to  the  know- 
ledge of  the  postmaster-general,  who  at  once  saw  that  capacity 
and  at'ainments  of  the  k;iii:I  to-.ild  best  he  ii^ed  at  headquarters. 
During  thene.M  lew  years  he  w  .is  cnt  rusted  wish  Ver.\  important 
duties;  he  was  chosen  as  l'nissi,->.n  rcpri  sentative  when  a  [losta! 
treaty  was  arranged  wth  Spain  and  Portugal.  In  1S64  he  was 
given  the  task  of  reorganizing  the  postal  service  in  the  conquered 
duchies  of  Schlcswig  and  Holstein,  and  in  1866  it  fell  to  his  lot 
to  extend  the  Prussian  system  to  the  newly  annexed  pro\-incea; 
he  had  to  take  over  and  replace  the  system  by  which  for  three 
hundred  yean  tlie  family  of  Thum  sind  Taxb  had  conducted 
the  poatal  aecWoe  of  central  Germany.  He  also  found  time  to 
write  worts  on  the  history  of  postal  matters,  viz.  a  History  of 
the  Pruyii.-.n  Post  0^ic(  (1850),  .irnl  .irtichs  on  the  means  of 
communication  in  ancient  and  meihevai  times,  which  appeared 
in  Raumer's  Uislorisches  Taschetibut  h  (1.H68).  He  was  one  of 
the  invited  guests  at  the  opening  of  the  Suez  Canal,  and  in 
1872  published  a  work  on  modern  Egypt. 

In  1870,  at  the  early  age  of  thirty-nine,  Stephan  was  made 
postmaster-general  of  the  North  German  confederation,  and  in 
tiie  next  year  of  the  newly  founded  empire;  in  1878,  at  the 
general  fwrsannatiaii  of  tlm  iavcrial  administiation  (see 
article  GmCAiry)  the  poat  ofliBe  «aa  made  a  separate  depart- 
ment, and  his  title  was  altered  to  that  of  secretary  of  state.  His 
great  powers  of  organization  were  a:  once  shown  in  the  arrange- 
ment of  the  admirable  I-'iid  J'oil,  whicii  during  the  war  with 
France  maintained  cotnmutm ution  with  the  arm\  in  the  licld. 
In  eight  months  Sq.ooo.ooo  letters.  2.500,000  post -cards, 
and  £10.000,000  in  money  passed  through  the  department,  and 
it  was  his  Ikmi^  that  letters  were  delivered  to  and  collected  from 
the  soldiers  with  almost  unfailing  regularity,  sometimes  even 
on  the  field  of  battle.  In  this  way  he  began  what  was  the  great 
work  of  hia  Uf^  that  of  maldng  the  poat  office  in  the  tnieat 
sense  of  the  wotd  popalar,  and  hcncefortk  Ittvaa  launnittingly 
occupied  hi  devising  and  adopting  new  contrivances  for  the 
convenience  and  use  of  the  people.  The  introduction  of  post- 
cards wa,s  his  first  innovation.  In  this  he  had  been  anticipated 
by  .\ustria.  but  tl.e  idea  was  his  own,  and  ha<l  Itc-eii  a(lo()te<l 
by  the  .\uilrians  in  c.ias«.qucnce  of  a  suggestion  made  by  him 
at  a  postal  conference  in  1865.  The  development  of  the  parcel 
pu&t  and  of  the  system  of  money  ordcis  was  his  next  work,  and 
in  this  he  waa  a»  neoeioful  ihatin  1883  the  German  post  office 
dealt  with  7o,ooo,ono  parcels,  while  in  all  the  other  ooontriea  of 
the  world  together  only  52,000,000  went  through  the  post.  While 
in  this  and  other  vaw  iw  extended  the  use  of  the  post  office  at 
home,  he  gained  a  tnder  odebcity  in  being  tbc  chief  p.'oaialBr  of 
the  International  Postal  Union.  He  picaided  at  the  fint 
conference,  which  met  at  Bern  in  1874. 

The  alarriiy  oi  Stephan's  intelligence  and  his  enthusiasm  for 
the  institution  over  w  hich  he  presided  were  shown  by  the  readiness 
with  which  he  applied  or  took  over  all  new  inventions  which 
might  be  of  public  service,  such  as  telegraphs,  telephones  and 
pneumatic  tubes.  His  pride  in  the  post  ofiice  showed  itself  in 
the  immediate  mterest  which  he  took  In  the  design  and  i^n  of 
the  new  offioca  wliich  were  erected  in  all  parts  of  Germany; 
it  waa  always  his  ambition  that  tbe  post  office  in  each  town 
shoidd  be  the  most  oonspteuous  and  the  handsomest  of  public 

building  even  at  the  sacrifice  of  economy.  He  warmly  sup 
ported  Bismarck  in  his  policy  of  extending  and  promoting 
national  industrj-  and  foreign  trade,  and  arrangnl  the  subsidies 
by  which  a  direct  postal  ser\'ice  was  established  between 
Germany  and  China  and  .\ustralia.  His  national  feeling  also 
showed  itself  in  the  support  which  he  gave  to  the  movement  for 
purifying  the  German  language  of  foreign  words — but  he  did 
not  always  sucoeed  in  avoiding  the  exagsnation  verging  on  the 
ridiculons  into  wUck  this  movement  so  easily  dcgntcrates. 
While  he  stood  aloof  bom  oninaiy  paity  pelftica,  be  waa  a 
frequent  speaker  in  the  Reichstag  on  the  aflaira  of  hb  own 
department,  and  was  a  member  of  the  Bundesrat.  Though 
never  on  terms  <if  intimate  friendship  with  Bismarck,  his  mastery 
in  his  own  dep.irtrneiU  won  for  him  the  atipri  riation  of  the 
chancellor,  and  he  was  allowed  more  independence  than  most 
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STEPHANITE— STEPHEN  (MARTYR) 


of  the  officials.  By  the  power  of  working  out  broad  and  general 
prijiiiiilL-s  in  <ltt..il  am;  idcaliziiiK  the  routine  wurk  of  adminis- 
Iraliuii  III'  ir.ny  l.uily  be  placal  amung  the  great  admiiiisi raters 
by  whom  :t,ir  more  than  by  statesmen  and  politicians)  the  Prus- 
sian state  has  been  built  up,  and  he  was  singularly  fortunate  in 
that  his  life  fell  at  a  time  when  by  perfecting  the  administration 
ot  the  newly  founded  imperial  post  he  took  no  small  part  in 
strengthening  the  national  idea  and  binding  together  the  German 
natioa.  In  1897  blood-poiMMiins^  aniiag  fiom  a  woond  in  the 
foot,  mideaavatatkaaif  the  leg  nMCimiy,  and  he  died  fton  the 
cffeetoof  theopcntioil,«n  the  8th  of  April  1897. 
See  E.  Knlckebeis,  R.  v.  Slephan  (Berlin.  1897)-  (]■  W.  He.) 
STEPHANITE,  a  mineral  '-onsisting  of  silver  sulphantimonite, 
AgjSbS^;  containing  68  5  °o  of  silver,  and  sometimes  of  im- 
portance as  an  ore  of  this  metal.  Under  the  name  Sdrwarzen 
it  was  mentioned  by  G.  Agricola  in  1546,  and  it  has  been 
variously  known  as  "l)lack  silver  ore"  (Ger.  Sdmangid- 
HtfU^,  brittle  silver-ore  (SprUdglataen),  &c.  The  name 
■taplanite  was  proposed  by  W.  Haidinger  in  1845  in  honour  of 
the  anhdnke  Sui^ian  of  Austria;  ncmch  autbon  iite  F.  S. 
Bcndant's  name  ^aiBtaraw  the  Gndt  imtvpk,  ftagilc). 
It  frequently  ogcuts  as  well-formed  crystals,  which  arc  ortho- 
rhombic  and  occasionally  show  indications  of  hemimorphism: 
they  have  the  form  of  six-sided  prism.s  or  tiat  tables  teraiinated 
by  large  basal  planrs  and  often  mixlitieil  at  the  edges  by  numerous 
pyramid-planer  I  wir  niiif;  on  the  prL-fm-plancs  is  of  frequent 
occurrence,  giving  ri.se  to  i),scudt>-hcxagonai  grou[is  like  those  of 
aragonite.  The  colour  is  iron-black,  and  the  lustre  metallic 
and  briUiant;  on  exposure  to  light,  however,  the  crystals  soon 
become  dull.  The  mineral  has  a  hardness  of  3)  iaA  is  very 
iMittk;  the  specific  gravity  is  6-3.  Stephanite  occurs  with 
<Mher  ores  of  silver  in  metallifeious  veins.  Localities  which 
have  yidded  (ood  oystalUaed  siieGinMns  an  Freiberg  and 
Gasdoif  neu  RoasiKni  in  Sasray,  ChaBarrillo  in  Chile,  and 
Cimwall.  In  the  Comstock  lode  in  Nevada 
stephanite  and  argcntite  arc  important  ores  of  silver. 

(L.J.S.) 

8TBPHANUS  BYZANTINUS  (.Stf.phe.n  of  BYz.^.sTirM).  the 
■Uthor  of  a  geographical  dictionary  entitled  'Etffi«.a,  of  which, 
apart  from  some  fragments,  we  (wssess  only  the  meagre  epitome 
of  one  Hcrmolaus.  This  work  was  lirst  edited  under  the  title 
wb^tuv  (Aldus,  Venice,  150J);  the  best  modem  editions 
are  by  W.  Dindorf  and  others  (4  vols..  Leipzig,  1825),  A.  Westcr- 
^<eipsigs  1839),  and  A.  Meineke  (vol.  i.,  Berlin,  1840)- 
\  dedicates  his  epitome  to  Justinian;  whether  the  first 
or  aeoond  empewr  of  that  name  is  mcsnt  is  disputed,  but  it 
seems  probable  that  Stqibanus  flomished  bi  th«  earlier  part  of 
the  6tli  century,  under  Justinian  I.  The  chief  fragments  rfr- 
maining  of  the  original  work  (which  certainly  contained  lengthy 
quotations  from  rla?.sii  .i!  .ui'. hors  and  many  interesting  topo- 
graphical and  hjs;(jr:tal  tk-tailHl  are  preserved  by  Constantine 
Porphyrogennet<is,  Dc  administrundo  imperio,  ch.  Jji  (the 
article  'Idijpuu  Old)  and  De  Ihcm-itihus.  ii.  10  (an  account  of 
SitiJy);  the  latter  includes  a  passt-ige  uom  the  coniir  [hvcI  .Mcxis 
on  the  Seven  Largest  Islands.  Another  respectable  fragment, 
from  the  artide  tim  to  the  ad  «f  A,  oiita  hi  «  US.  of  the 
Seguerian  library. 

See  the  editioM  of  Westermann,  Dindorf  and  Meineke.  above 
noticed;  the  article  "  Stephanus  Byzant.,"  in  Smith's  Dutionary 
of  AncUnI  Biography,  vol.  iii, ;  E.  H.  Bunlmry,  History  0}  AncUnt 
Geotraphy,  i.  103.  135.  |6<>;  ii.  669-671  (London.  I883);  Riesc, 
Dt  SItpjmtt  Byatnt.  auctonbtu  {KSkA,  1873) :  J-  Geffcken,  De  Slepkano 
Jj—w fc's  (Gfittingcn,  1886);  SpiuMon  fComiocone*,  ^tofidarui  ttt 
ri'MNc*  (Eriamen.  ttoo):  ftut  Sakolawala.  AagMcala  d.  S. 
<mi  B.t  E.  Stempluiger,  Sudien  m  A.  *WhmL 

STEPHEN,  the  "  proto-martyr  ■'  (as  he  Ls  called  in  ccrt.Tin 
MSS.  of  .Acts  xxii.  20).  in  some  b,enies  the  greatest  figure  in 
primitive  Christianity  prior  to  I'aul's  conversion,  was  one  of 
"  the  Seven"  (xxi.  8,  nowhere  callcii  "  deacons"  )  set  over  the 
"daily  mitiisiration  "  towards  the  needy  niemlnrs  o!  the 
Jerusalem  community.  But,  like  I'hilip  ami  pcrhajis  others  of 
his  colleagues  (vi.  3),  he  had  higher  gifts  than  his  ofhcc  would 
snggcst.  We  read  that  he  was  "  full  of  faith  and  of  the  holy 


Spirit";  and  as  his  spirituiU  power  seems  to  have  shown  itsdf  in 
mighty  deeds  as  well  as  words  (vi.  5,  I-^l,  he  bcearie  a  riiarkctl 
man  in  Jerusalem.  Himself  a  Jew-  of  tjreek  LuUure,  he  naturaUy 
tried  to  win  over  his  fellow  Hefleiiiils  (vi.  y). 

It  is  here  that  Stephen's  advance  upon  the  .\posiolic  leaching 
becomes  apparent.  His  special  "  wisdom "  lay  in  greater 
insight  into  the  merely  relative  nature  and  value  of  the  externals 
of  Israel's  rchgion,  and  particularly  those  """Vf*"**  irith  the 
Temple.  His  felloir  Hellenists  mie  as  n  body  eager  to 
prove  the  isdfait  of  the  nelive  "Hobiem'*  that  thqr 
only  half  Jews;  ecoaordfaigljr  taaddng  wUdi  "''"'—'■-^  the  value 
of  the  saoed  "  customs  tHiich  Bfoses  bad  ddivered"  (vi.  14) — 
by  making  salvation  turn  immc<lialcly  upon  faith  in  Jesus  as 
Messiah — would  cause  deep  resentment  in  such  circles,  in  spite 
of  their  more  libcnd  attitude  to  things  non-Jewish.  They  may 
have  met  Stephen's  appeal  for  faith  in  Jesus  as  Messiah  by 
saying  that  full  fellowship  willi  GlhI  wai.  theirs  by  observance 
of  the  Mosaic  customs,  centring  in  the  I'emple,  which  in  Jertisalem 
overshadowed  men's  thoughts  touching  the  Divine  presence. 
To  this  he  would  reply  by  warning  them  in  Jesus'  own  words, 
supported  by  those  of  the  prophets,  that  the  heart  is  the  true 
scat  of  the  Shekinah;  and  that  if  they  refused  God  manifest 
in  His  Messiah,  the  final  embodiment  of  Divine  tfghttrmsniMj 
no.hoib'  "cttstons''—iiio^  not  the  Temple  itsdf— ooold 
them  from  the  displeasure  of  the  Uving  God.  Nay,  God  aiflit 
have  to  make  good  Messiah's  words  as  to  His  person  being  more 
essential  to  fellowship  with  God  than  the  Temple  itself  (cf. 
Malt.  xii.  6),  which  ini^'lit  e\ct;  de  deslroyctl,  as  it  had  been  in 
the  past,  without  loss  to  true  religion,  in  all  this  he  was  but 
reasserting  the  prophetic  rather  than  the  scribal  view  of  the 
Mosaic  Law  and  its  institutions,  viz.  that  the  inner  spirit,  that 
which  could  be  witten  on  the  heart,  was  the  only  thing  really 
essential.  But  they  could  not  rise  to  this  conception  and  treated 
his  words  as  "  blasphemous  against  Moses  and  against  (^knl,"  and 
roused  "  th?  people  and  the  elders  and  the  scribes  "  agaiut  bira. 

He  was  seised  and  brought  before  the  Sanhodnn  on  the  charge 
of  speaking  "agahist  the  Temple  end  the  Law"  (vi  it-t^. 
Hb  defence  agsinst  this  twefoU  charge  took  the  form  of  » 
survqr  of  brad's  religious  psst,  with  a  view  to  show:  (i)  that 
"the  God  of  Glory"  had  covenant  relations  with  their  fore- 
f. others  before  they  had  cither  Holy  Pl.icc  (L.and  or  Temple) 
or  Law  {vii,  117);  l  that  the  first  form  of  visible  meeting 
pl.icc  between  God  .ind  His  people  w.as  far  other  than  that  for 
which  ab.solutc  sanctity  was  now  claimed.  Nay,  the  form  of 
"  the  tabernacle  of  testimony  in  the  wilderness"  (no  Holy 
Land)  had  more  divine  sanction'  than  any  later  Temple  (44-47); 
(3)  th.ii,  after  all,  the  presence of  "the  Must  High"  was  in  no 
way  bound  up  with  any  structure  of  human  hands,  as  Isaiab 
witnessed  (48-50).  The  moral  of  all  this  was  plain:  Israel's 
fonns  el  fellowship  with  the  hbtst  Higb  had  sJl  along  been 
relative  and  subject  to  change.  Particularly  was  this  so  with 
the  external  fonns  of  cultus  then  represented  by  the  Temple. 
Hence  there  was  no  "blasphemy"  in  suggesting  that  in  the 
Messi  inir  .i^e  yet  iir.fither  change  migh'  i  iitne  .iliou;.  that 
observance  <)t  Temple  .services  could  prove  hule  .us  to  acceptance 
with  Citxl.  Hut  there  Ls  another  and  more  ar:ual  line  of  plcadir.g. 
This  is  found  in  the  elalM)rale  section  dealing  with  the  pirson 
and  work  of  Moses,  the  great  lawgiver  (17-38) — ^a  section 
full  of  extra-biblical  touches — followed  by  one  on  Israel's 
hardness  of  heart  towards  him  and  the  "  living  oracles"  he 
mediated,  together  with  its  result,  the  Exile  (39-43).  Pure  and 
original  Mosaiam,  embodied  in  Moses  and  his  ministry  to  Israel, 
is  represented  as  aometbing  wliich  in  iu  full  spiritual  intentioa 
had  been  frustrated  by  Isrsd's  stiffiieckedness  (39, 4a  seq.).  The 
figure  of  Moses  is  made  to  stand  forth  in  ideal  outlines,  the 
thinly-veilod  Christian  application  shining  through.  "  This  is 
that  Moaes  who  said  unto  the  chiUico  of  bnd,  'Aprophet 


*The  solemn  laiwuage  in  v, 
the  writer  to  the  Hebrews  (and  perhaps 


44 


uggests  ttat  to  Stephen,  as  to 
haps  Hsltenitts  generally),  the 
Biblical  Sanctuary,  as  corre^niding  to  the  heavenly  aicbetraci 
'TcmplB  of  Herod,  which  owed  wiar 


was  more  sacred  than  the  'fcmplB  of  Herod,  which 
sanctity  it  had  to  the  oMcr  featuras  it  still 
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■htll  God  raiM  up  unto  you. .  .like  UBto  UM.'  Hub  J*  be  that 
«ts  in  tbe  Church  in  the  wildenMM  with  Uie«ii|tl  which  ipeke 
to  him  in  tlie  Mount  Snai,  and  irftb  our  (Mlicn;  who  leoMved 
living  oracles  to  give  unto  us:  to  whom  our  fstben  would  not  be 

obedient,  but  thrust  him  from  them,  and  turned  back  in  their 
hearts.  .  ,"  (38  seq.)-  Here  wc  have  the  ver>'  situation  as  between 
Stcphi.li  and  his  hearers;  and  it  is  made  unmistakable  by  the 
speaker's  closing  words  (si-5.5)'  They  will  have  nothing  to 
say  to  the  greater  Mediator  of  the  Divine  oracles  in  Mc^ianic 
clearness  and  power.  But  if  so,  the  reason  is  not  their  fidelity 
to  the  Mosaic  Law,  but  tbeir  infidelity  to  its  spiritual  substance. 
Had  thqr  kept  the  Law  dutifully  they  would  have  believed  on 
Hm  m  whom  true  Moaaitm  was  fulfilled  and  transcended. 

In  aD  this  thcK  are  points  both  of  contact  and  dtvctfcaoe 
bcAwecn  Stephen  and  ^uL  Alike  tbey  are  champions  of  the 
"ipirit  "  asaiiist  the  "letter";  and  alike  they  tax  unbelieving 
Judaibiu  with  failure  to  keep  the  Law  in  its  real  sense.  But 
here  Jillerence  begins.  Quite  apart  from  the  externalism  of 
Temple  worship,  to  which  I'aut  never  alluck-s,  they  start  from 
diflcrcnt  conceptions  of  the  Law.  Stephen,  the  Hellenist, 
views  it  idealist icaily  and  with  the  s{>iritual  frcc<lom  of  the 
prophets  and  of  Jesus  Himself.  But  Paul  took  it  more  strictly 
Owe  Paui.).  Thus  in  apite  jI  seneni  kinship  of  spirit,  Stephen 
■  not  leally  Tad't  fiunninntt.  He  baa  no  asnse  of  antithesis 
between  law  and  fuca;  and  he  nakaa  w»  wtewaBS  to  the 
GcntOes.  It  is  rather  tiie  author  of  the  Epistle  to  Hebrews 
(}.».)  who  recalls  Stephen.  Both  denl  largely  with  the  Temple 
and  its  worship;  both  expose  the  e.xiernalism  of  the  legal  rites 
of  jLilLiibin,  as  tending  to  spiritual  unreality;  and  both  view 
the  Ciospel  as  the  sublimation  of  the  Law  on  ideal  lines.  Only, 
the  later  thinker  contrasts  even  pure  Mosaisni  wiih  tlie  (juspel 
of  Christ,  as  old  with  new,  as  llle  Covenant  of  shadow  with  that 
of  reality. 

As  to  the  autiientidty  of  Stephen's  speech,  it  is  genecally 
admitted  t»  ba  aoamle  in  lubstinoc^  if  not  in  tba  wetda  diat 
lie  utttrad.  We  may  suppose  It  lived  in  tlie  Bwmoty  of  some 
anodate  in  such  discussions,  who  would  often  repeat  its  tenor 

in  his  work  as  orn'  o-'  the  prc.irhcrs  sc.itlcred  (viii.  4,  xi.  iij) 
by  the  perM.ii:tKiii  which  Sici>heji's  preaching  brought  on  the 
Jcrus-ileiu  CLiii;muiiit.\ ,  particularly  on  its  Hellenistic  section 
as  most  idenlilkil  with  the  revolutionary  aspect  which  faith 
In  Jesus  the  Xazarene  now  for  a  time  assumed  in  public  esti- 
mation (contrast  ii.  47).  It  would  finally  *>c  committed  to 
writing,  largely  because  it  was  so  representative  of  the  Hcl- 
lenbtic  view  of  the  lelatioaa  of  Judaism  and  Cbrittiaaity.  As 
auch  it  was  given  pRNufaiflnea  in  tbe  book  of  Acta-^workiddch 
ahows  the  gieatncsB  of  tba  contiibutiona  to  the  Apostolic  age 
not  only  of  Paul,  but  also  of  the  Hellenists,  those  mediators 
between  Jews  and  Gentiles.  Possibly  also  Paul  had  ipoken  in 
Luke's  hearing  of  Stephen's  martyrdom  and  his  own  dose 
relatio:is  to  it  (vii.  58,  fro,  cf.  vi.  q). 

Stephen's  actu;d  martyrdom  is  described  as  tumultuary  in 
diaractcr,  though  the  legal  forms  of  stoning  for  blasphemy  were 
observed  (58).  This  is  quite  consistent  with  a  trial  before  the 
Sanhedrin;  nor  is  it  inconceivable  that  an  act  exceeding  the 
ligbta  ol  that  body  under  the  Romans  shouU  have  taken 
plsoe  at  the  impnlse  of  nli^ma  fc— rirfm  Oor  knoiriedge  of 
Jewish  hutoiy  la  aoC  full  enoa^  to  warrant  denial  of  the 
historidty  of  this  feature  of  the  narrative  simply  on  the  score 
of  its  illegality.  Neither  is  there  >,'i>'  l  nason  to  as.sunu-  that 
the  hearing  bffdre  till-  Sanhedrin  is  .1  ttim  li  added  bythe  author 
of  Acts  to  the  .soun  c  un  whicli  In;  ha.s  draw  n  in  the  main. 

I.iTKR.Mi  Ri:. — .Ml  ri-qiiit-ilc  iiiaierials  will  be  found  in  articles 
in  the  Ency.  Bib.  vol.  iv,,  and  Mauck's  RtaUncyU.  t.  preUslant. 
Theoi.  u.  Kinhe,  vol.  xix.  The  former  in  particuur  examines 
tbe  Midnubie  eleaMots  (addiag  to  or  divBiguig  fnm  tiw  O.  T. 
data)  la  Stephen's  speech,the  ibguistic  features  oT Sets  vL  i.  viii.  3, 
and  various  theories  as  to  the  source  or  sources  used  therein.  It 
also  refers  to  the  worthlegg  IcRcnds  touching  Stcphen'.i  de.ith  and 
the  finding  of  his  relics,  ooUectcd  in  Tilleoiont,  Mtuuirts  (Eng.  ed., 
(73S).PP'aS»S»-  U.VrB.) 

•HPHlii  (io97?-iiS4).  king 'of  England,  was  the  third 
gnn  of  Stephen  Henry,  count  of  Blote  and  Cbartrcs,  and,  through 


his  mother  Adda,  a  grandson  of  William  tbe  CoMMnr.  BoCB' 
some  time  before  iioi,  he  waa  still  a  boy  wImb  m  wis  taken 
into  favour  by  bis  uade,  Heuy  1.  of  Kn^nA  From  Hemjr 
he  received  the  honour  of  kid^thood  and  the  county  of  Mor- 

tain.  In  11 18  he  scvcretl  his  connexion  with  Blois  ami  Chartres, 
renouncing  his  hereditary  claims  in  favour  of  hi^  t■:d^•^  brother 
Theobald.  But  he  acquired  the  county  of  Kuulunjn-  by  marry- 
ing Matilda  (c.  1103-1152),  the  heiress  of  C  ount  Eustace  III. 
and  a  niece  of  Henry's  first  wife.  The  old  king  arranged  this 
match  after  the  untimely  loss  of  his  sun,  William  Atheiing,  in 
the  tragedy  of  the  White  Ship;  until  1125  Stephen  was  regarded 
as  the  probable  heir  to  the  En^ish  thniii&  But  tbe  return  of 
the  widowed  enptcn  Matilda  (9.*.)  to  her  father^  court  dianged 
tbe  aituatian.  Heniy  compdhd  Stqihen  and  the  rest  of  his 
baiooa  to  acknowledge  the  empress  ss  thdr  future  ruler  (11 26). 
Seven  years  later  these  oaths  were  renewed;  and  in  addition  the 
ultimate  claims  of  Matilila's  infant  .wn,  Henry  of  Anjou,  were 
rccognizcil  Uul  the<ica!hof  Hi  n.'-\  I.  I'ound  the  empress 

absent  from  England.  Stephen  seize<i  the  opportunity.  He 
hurried  across  the  Channel  and  began  to  canvass  for  supporters, 
arguing  that  his  oaths  to  ]^fatilda  were  taken  under  coercion, 
and  that  she,  as  the  daughter  of  a  profc-ssed  nun,  was  illegitimate. 
He  was  raised  to  the  throne  by  the  Loodonera,  the  oiBdal 
baronage  and  tlw  dugy;  Im  nsaat  influential  aupportera  were 
the  old  justidar,  Robert,  bishop  of  Saliabury,  and  bis  own 
brother  Henry,  Inshop  of  Winchester.  Innocent  II.  was  in- 
duced by  Bishop  Henry  to  ratify  the  election,  and  Stephen 
thus  cleared  himself  from  the  ^'.:i.in  i)f  [nrjury.  Two  charters 
of  libertiLS,  issued  in  ra[)iii  sucression,  confirmed  the  King's 
alliance  with  the  Church  and  carnc<i  the  good  will  of  the  nation. 
Hut  his  supporters  traded  upon  his  notorious  facility  and  the 
unstable  nature  of  his  power.  Extortionate  concessions  were 
demanded  by  the  great  l>arons,  and  particuluiy  by  Earl  Robert 
of  Gtouoester,  the  half-brother  of  tbe  cnptcss.  The  deny 
insisted  tliat  neither  thdr  goods  nor  thdr  pdsona  ahouU  M 
subject  to  secular  jurisdiction.  Stephen  •ndenvwiNd  to  free 
himself  from  the  control  cf  such  interested  supporters  by 
creating  a  mercenary  army  and  a  royalist  party.  'This  led  at 
once  to  a  rupture  between  himself  and  Earl  Robc-rt  (i  i.vH),  w  hich 
was  the  signal  for  sporadic  rebellions.  Soon  afterwards  the 
king  attacked  the  bishops  of  Salisbur)',  Ely  and  Lincoln — a 
powerful  family  clique  who  stwd  at  the  head  of  the  otTicial 
baronage — and,  not  content  with  seizing  their  castles,  sub- 
jected ihem  to  personal  outrage  and  detcnticm.  The  result 
was  that  the  dcrgy,  headed  by  his  brother,  tbe  bisbop  of  Win- 
chester, declared  agmnst  him  (iim).  In  the  mldit  of  tbcao 
difficulties  be  had  Idt  the  wwttm  mardtes  at  tbe  mercy  of  tbe 
Wdsh,  snd  the  defence  of  the  northern  shires  against  David 
of  Scotland  had  devolved  upon  the  barons  of  Yorkshire. 
Stephen  was  thoroughly  rliscredited  when  the  empress  at 
length  appeared  in  England  (Sept.  jo,  lijo).  Thrd  iul.  a  mis- 
placed sense  of  chivalrj'  he  declined  to  take  an  opportunity  of 
seizing  her  jierson.  She  was  tlierefore  able  to  join  her  half- 
brother  at  Gloucester,  to  obtain  recognition  in  the  westcni  and 
south-western  shires,  and  to  contest  the  royal  ti  Ic  fur  eight 
years.  Stephen's  initial  «non  were  sggiavatcd  by  bad  general- 
ship. He  showed  remarkable  energy  in  hurrjing  tnm  one 
centre  of  rebellion  to  another;  but  be  never  ventured  to  attack 
the  headquarters  of  tbe  empress.  In  ir4f  he  was  surprised 
and  captured  while  besieging  Lincoln  Castle.  The  rmpr«'«s  in 
consequence  reigned  for  si.x  months  as  "Lady  {Domino)  of  the 
English";  save  for  her  faults  of  temiK-r  the  cause  of  Stephen 
would  never  have  been  retriivod.  Hut,  later  in  the  year,  his 
supporters  were  able  to  Jjrocure  his  rch'.isi'  in  e.xcliaiige  for  the 
carl  of  Gloucester.  After  an  obstinate  siege  he  expelled  Matilda 
from  Oxford  (Dec.  1 142)  and  compelled  her  to  fall  back  upon 
the  west.  "The  next  five  years  witnessed  anarchy  such  as 
England  bad  never  before  experienced.  England  north  of  the 
Ribbk  and  the  lyne  had  puaed  into  the  hands  tf  David  of 
Scotland  and  his  son.  Prince  Henry;  Ranulf  earl  of  Chester  waa 
constructing  an  independent  principality;  on  the  west  the 
lalda  of  the  Angevin  party,  in  the  east  and  midlands  the 
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cxtC5ii.iJs  of  suih  rohels  as  Cieollrey  dc  .Maiiiicville,  carl  of  Esscjc. 
turned  consiticrablc  distriiib  into  wiidc-rnesses.  iMeanwhile 
Geoffrey  of  Anjou,  the  husband  of  the  cmprt-ss,  completed  the 
conquest  of  Normandy  (1144).  In  1147  the  situation  improved 
for  Stei>hen;  Robert  of  Gloucester,  the  ablest  of  the  Angevin 
|Mlftk^'**i  dlod,  ud  the  empress  left  England  in  despair.  But 
bar  MB  soon  appeued  in  EogUuid  to  Koew  the  Btmggle  (1149) 
ud  ooadiiite  new  suppoitcn.  Soon  after  his  retum  to  Nor- 
mandy Henry  was  invested  by  his  fathwirith  the  duchy  (1150). 
He  succeeded  to  Anjou  in  1151;  next  year  he  acquired  the 
duthy  oi  Aquitainc  by  marriage.  .'^tcphtTi  struggled  hard  to 
5r<-ure  the  successiun  for  Kustacc,  his  drier  son  Hut  he  had 
qu.irrcllcd  with  R'.nne  ri".;>eclinK  a  vacancy  in  ihu  sll-  ijf  York; 
the  poi»c  forbade  the  English  bisho|>s  to  cotisn  rate  Eustace 
(1151);  and  there  was  a  general  unwillingn<->s  t"  prolong  the  civil 
war.  Worn  out  by  incessant  conflicts,  the  king  bowed  to  the 
inevitable  wlien  Henry  next  appeared  in  Engbuid  (1153). 
NcfotJatiom  were  opened;  and  Stepiien's  last  iiaiuticna  di»- 
■ppeared  when  Eustace  was  carried  oS  by  a  sudden  fllnen. 
Late  in  1153  the  king  acknowledged  Henry  as  his  heir,  only 
stipulating  that  the  earldom  of  Surrey  and  his  private  estates 
should  be  guaranteed  to  his  surviving  son,  William.  The  king  and 
the  duke  agreeti  to  co-operate  for  the  repression  of  anarchy;  but 
Stephen  died  before  this  work  was  more  than  begun  (Oct.  1134). 

On  Ilis  great  seal  Stephen  is  represented  as  tall  and  robust, 
bended,  and  of  an  open  countenance.  He  was  frank  and 
tenewms;  Ms  occMiooal  acta  of  duplidty  were  planned  xehictantly 
and  never  earned  to  Chair  kgfeal  conchiaibn.  High  spnritcd 
and  proud  of  Iib  dignity,  he  lived  to  repent,  wftlnut  being 
able  to  undo,  the  ruhioiis  concessions  by  which  be  had  con- 
ciliated supporters.  In  warfrire  be  shnvt-d  couraKe.  but  lillle 
generalship;  as  a  state^nuui  he  f;iili<l  in  his  <li';ilin>,'s  with  the 
Church,  which  he  ahi  rnalcly  humoured  and  thwarted.  He  w,is 
a  generous  patron  of  religious  foundations;  and  some  pleasing 
anecdotes  suggest  that  his  personal  chantcter  deaecvca  ntore 
commendation  than  his  record  as  a  king. 

See  the  Gesta  Slephtini.  Richard  of  Ilcxhatn,  ,dred  of  Rievaux' 
Reiiilw  de  Sliindiirdo.  anil  the  chronicle  of  Robert  dc  ToriRni,  all 
in  K.  Mii«'lc[i'>  Chronicles  of  the  Kftgns  of  Stephen,  &c.  (.>  voN  , 
London,  lft84-iK'i9);  Orderic  Xitalis's  lliiloria  ectUsinslica,  cd. 
Le  I'revo^t  (5  vols.,  Paris,  1H38-18S5);  William  of  .M-iliiu-ljiiry  s 
Historia  noveHa,  cd.  \V.  Stubbs  (London,  1889):  John  of  Worcester's 
CMinmoHoH  of  Floretm,  cd.  J.  H.  Weaver  (Oxford,  1908);  the 
POtrhorvHtk  CkfonieU,  ed.  C.  Plumtner  (1893-1899).  Of  modern 
woriu  tee  Mi*ii  K.  Nonnte'a  England  under  Ike  Antann  Kings,  vol.  i. 
(London,  1887) :  O.  R5«slcr's  Kaistrin  MaihUde  (Berlin.  |8<>7); 
H.  Round's  Gn^nty  4e  MandfUU  (London,  1892):  H.  W.  C. 
avik's  "The  Anarchy  of  Stephen's  Reign"  In  Eni;.  lUu.  Reviev 
for  1903.  (H.  W.  C.  D.J 

flmHUHt  the  name  of  nine  popes. 

SxxniXH  I.,  Imhop  of  Rome  from  about  754  to  357.  followed 
Lucius  I.  He  withdrew  from  church  fellowship  with  Cyprian 
and  certain  .■\:,Litic  bishops  on  account  of  their  views  as  to  the 
necessity  of  rchaplizing  heretics  (Kusel).  //.  E.  vii.  5;  Cypr. 
Epp.  75).  He  is  also  mentioned  .^s  having  insisted  on  the 
restoration  of  the  bishops  of  Merida  and  .\storga.  who  had 
been  deposed  for  unfaithfuincas  during  persecution  but  after- 
wards bad  rqiented.  He  is  oonunemonted  00  August  a.  His 
successor  was  Sixtus  II. 

STinnEN  IL,  pope  fnm  March  759  to  April  757,  was  In 
deacon's  orden  when  chosen  to  the  vacant  see  within  twelve 
days  after  the  death  of  Zachari.^s.'  The  main  ditTicuhy  of  his 
pontificate  was  in  connexion  with  the  a^Kfessive  altitude  of 
Aistulf,  king  of  the  Lombards.  After  unsuccessful  emli.i-ssics 
to  .Mstulf  him.scif  and  ap|jeals  to  the  emperor  ("onstantine.  he, 
though  in  feeble  health,  set  out  to  seek  the  aid  of  I'ippin,  by 
whom  he  was  received  in  the  neighbourhood  of  Vitry  le  Brule  in 
the  banning  of  754.  He  spent  the  winter  at  St  Denis.  The 
lesult  of  his  negotiations  was  the  Prankish  invasion  of  Aistulf 's 
territory  and  the  fanons  "  donation  "  of  Pippin.  The  death 
of  Stephen  took  place  not  long  after  that  of  Aistulf.  He  was 
succe«xicd  by  Patd  I. 

■  .A  jirlcst  named  "^rephrn.  circtrd  befoR  Unit  died  three  days 
after,  without  having  received  the  cpiscofMl  canseciatioa. 


Stkphen  III.,  pope  from  the  7th  of  .\ugu5t  76S  to  the  3rd 
of  February  771,  was  a  native  of  Sicily  and,  having  tome  to 
Rome  during  the  pontificate  of  Gregory  111.,  gradually  rose  to 
hlKh  oliice  in  the  service  of  successive  popes.  Oa  the  deposition 
of  Constant ine  II.  Stephen  was  chosen  to  suoceed  him.  Frag- 
mentary records  are  preserved  of  the  eovndl  (April  769)  at 
which  the  degradation  of  Const antine  wna  cooipleted,  ocitain 
new  airangenwnts  for  papal  dectiaas  made,  and  the  practice 
of  image-wonhip  confirmed.  Stephen  inclined  (o  the  Lombard 
rather  than  to  the  Frankish  alliance.  He  was  succeeded  by 
.Adrian  I. 

STtPHE.v  I\'..  pope  from  June  R16  to  January  817,  suc- 
ceede<l  Leo  III.  He  did  not  continue  Leo's  |X)licy'.  which  was 
more  favourable  to  the  clergy  than  to  the  lay  aristocracy'. 
Immediately  after  his  consecration  he  ordered  the  Roman 
people  to  swear  fidelity  to  l^ouia  the  Pious,  to  whom  he  found 
it  pffudcnt  to  betake  himadf  penonalljrin  the  following  August. 
After  the  coronation  «f  Loids  *t  Reims  in  October  ho  returned 
to  Rome,  where  he  died  in  the  beginning  of  the  following  year. 
His  successor  w.is  Paschal  I. 

Stkphen  V..  pope  from  885  to  80:.  succeeded  .Adrian  III., 
and  was  in  turn  succeeded  by  Formosus.  In  his  dealings  with 
Constantinople  in  the  matter  of  Photius,  as  also  in  his  relations 
with  the  young  Slavonic  Church,  he  pursued  the  policy  of 
Nicholas  I.  Ilis  Iiali.Tn  policy  wavered  between  bis  desire  for 
the  protection  of  the  C>crman  king  Arnulf  against  Ouyof  ^loleto, 
king  of  Italy,  and  fear  of  ofiending  Guy.  Gnjr  was  crowned 
emperor  In  891. 

Stcfhxn  VI.,  pope  from  May  896  to  July-.August  807. 
succeeded  Boniface  XI.,  and  was  in  turn  followed  liy  Romanus. 
His  conduct  towards  the  remains  of  Form<i>us,  his  List  pre- 
decessor but  one  (sec  FokmosisI  e\cite<l  a  tumuh,  which  ended 
in  his  imprisonment  and  death  by  sin.nf^linf;, 

STtPiiF-N  VII.  (January  929  to  February  oji)  and  Stephe.n 
\  III.  (July  939  to  October  940)  were  vnrtually  nonentities,  who 
held  the  pontificate  while  the  real  direction  of  the  pontifical 
state  was  in  the  bands  nt  Maracia  and»  afterwardk,  of  \ta  son 
Albcflc,  senator  of  the  Romans. 

SrzrazK  IX.,  pope  from  Augtist  1057  to  March  1058,  suc- 
ceeded Victor  n.  (Ciebhard  of  Eichstadt).  His  baptismal  name 
was  Frederick,  and  he  was  a  younger  brother  of  OtHifrey,  duke 
of  Upper  Ix>rTainc,  m.irtjuis  of  Tuscany  (by  his  marriage  with 
Ucatrice,  widow  of  Boniface,  marquis  of  Tuscany).  Frederick, 
who  had  been  raised  to  the  cardinalate  by  Ix-o  IX.,  acted  for 
some  time  as  papal  legate  at  Constantinople,  and  was  with 
Lc-o  in  his  unlucky  expedition  against  the  Normans.  He  shared 
bis  brother's  fortunes,  and  at  one  time  had  to  take  refuge  from 
Rcmy  m.  in  Monte  CsaataM.  Five  days  after  the  death  of 
Victor  II.  (who  had  made  ham  cardinal-priest  and  abbot  of 
Monte  Cassino)  he  was  chosen  to  succeed  him.  He  sbowd 
great  zeal  in  enforcing  the  Hildebr.irid'ne  policy  as  to  clerical 
celibacy,  and  w.is  planning  the  expulsion  of  the  Ni  rmans  from 
It.ily  and  the  elevation  of  his  lirolhrr  to  (he  inijicii.i!  throne 
when  he  was  seized  by  a  severe  illness.  He  died  at  Florence 
on  the  rqtli  of  March  1058. 

STEPHEN  I.  (St  Stephen!  (077-1038),  king  of  Hungaiy. 
was  the  son  of  Geza,  duke  of  Hungar>',  and  of  Sarolta,  one  of 
the  few  Magyar  Quistian  ladies,  who  obtained  the  best  tcachen 
for  her  Infant  son.  These  preceptors  inchided  the  German 
priest  Rruno,  the  Czech  priest  Radla.  and  an  Italian  knight, 
Theodatc  of  San  Severino,  who  taught  him  arms  and  letters 
(a  holograph  epistle  by  Stephen  existed  in  the  Vatican  Library 
.IS  late  as  1513)  In  wfi  Stephen  married  Giscla.  the  daughter 
of  Duke  Henry  II  of  Havaria,  and  in  the  following  year  his 
father  died  and  the  young  princx'  was  suddenly  confronted  by  a 
formidable  pagan  reaction  under  Kui)a  in  the  di.sirit  ts  between 
the  Diave  and  Lake  Balaton.  Stephen  hastened  against  the 
rdieis,  healing  before  hhn  the  bnnner  of  St  Martin  of  Tent, 
whom  he  now  chose  to  be  his  patron  saint,  and  routed  the  rebek 
at  Vcszprem  (ooS),  a  victon,'  from  which  the  foimd.ation  of  the 
Hungarian  monarchy  must  br  d;ited.  for  .'Stephen  .'tssumed  the 
royal  title  immediately  afterwards.   In  looi  his  envoy  Asstrik 
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obtained  Pope  SOvtlter  II.'s  confirmation  of  this  act  of  sove- 
reignty. Silvester  at  the  same  time  sent  Stephen  u  consecrated 
cruw:,,  ;.ad  approved  uf  the  erection  of  an  iiulept-ndent  Hun- 
garian church,  divided  iiao  the  two  provinces  ol  K?./lcrf,'um 
and  B4cs.  But  the  power  of  pagan  Hungary  could  not  be  l)r<jketi 
in  a  day.  The  focus  of  the  movement  was  the  Maruii  region, 
where  the  rebel  Ajtony  bulk  the  fortreH  of  lianwv&r.  The 
■UugRte  pcooeeded  for  nme  Una  tmnty-five  yeus.  the  diifi- 
ailtki  of  Stqibni  bdng  matarhlly  incraiMd  by  the  assistance 
rendered  to  the  tabcb  by  the  Gnck  emperors,  his  aeichbouTs 
dKB  thdr  noaiM)Best  of  Bulgaria.  At  early  as  1015  Stephen 
had  i^pointcd  the  Italian  pri«t  Gcllcrt  bishop  of  Miiros.  but 
he  was  unable  to  establi^  the  mibsionary  in  his  sec  till  1030. 
The  necessity  of  christianizing  his  heathen  king<iom  liy  force 
of  arms  engrossed  all  the  energies  of  Stephen  and  compelicd 
him  to  adopt  a  pacilic  policy  towards  the  emperors  of  th'.-  Kast 
and  West.  When  the  emperor  Conrad,  with  the  deliberate 
intention  of  subjugating;  Hungary,  invaded  it  in  lOjo,  Stephen 
not  only  drove  him  out,  but  captured  Vienna  (now  mentioned 
to  tbe  int  timt^  juad  compelled  the  emperor  to  cede  a  large 
pattioo  ol  the  Ostntark  (lesx).  Of  the  five  •oh  bone  to  him 
by  Gisda,  only  Emerich  reached  manhood,  atid  thb  well- 
cdiKT.'cri  pliiicc  was  killed  by  a  wild  boar  in  1031.  Stephen 
thcreu|X!n  a(>pointed  as  bis  successor  his  wife's  nephew  Peter 
Orscolo.  who  s(.:ttled  in  Hungary,  where  his  intrigues  and  foreign 
ways  made  him  extremely  unpopular.  Stephen  died  at  his 
palace  at  E^tergom  in  1038  and  was  eanonizetl  in  1083.  For 
an  account  of  his  epoch-making  reforms  sec  Hungarv  :  History. 

Sec  Gyula  Paulcr.  Uiilory  ef  tke  Hungarian  .\ation,  vol.  i. 
(Hung.;  Ve>t,  1893);  l.a|os  Dalict,  History  of  the  Roman  Catholic 
Church  in  llunjrary,  vol.  1.  (Hun);.;  Pest.  18H5);  .'\nt.il  IVir,  Life  of 
Si  Stephen  (Hung.:  Pest,  187 j);  JSnos  Kar.'icKonvi,  Documents 
iitved  by  Stephen  /.(Huiig.:Plcat,  1892). idem,  Uir  of  St  GtUtrl(H»n<f.. ; 
Pest,  1M7):  E.  Hem,  5f  Etienne,  roi  apostolique  de  Hongrie 
(PaiM.  tfln);  W.  J.  WinUcr  de  Ktosqrada,  VU»  taiuti  SiuX^ni 
(Cfaoow,  ii97)-  CR-  N.  B.) 

fRFBEM  V.  (1230-1  j;-^),  king  of  Hungary,  was  the  eldest 
eon  of  B£la  IV.,  whom  he  succeeded  in  1270.  As  crown  prince 
be  had  eihlbitcd  considerable  ability,  but  also  a  disquieting 
netleMWas  and  violence.  In  1262  he  compelled  bis  father, 
«bOB  he  had  assisted  in  the  Bohemian  Ww,  to  nmndcr  t  wcnty- 
aiiie  counties  to  him,  so  that  Hungary  ms  vbtaally  divided 
into  two  klncdoni.  Not  oontcnt  with  this  he  •nbaequcmtly 
seized  the  southern  banate  of  IfaoHS  wUdi  led  to  a  fioh  war 
between  father  and  son  in  which  the  latter  triumphed.  In 
1268  he  undcrt(X)k  an  cxjiedition  against  the  BuJgari.iiis.  con- 
quering the  land  as  far  a.s  Tirnova  and  styling  hiiiisc-li  hence- 
forth king  of  Bulgaria.  Stephen  w;is  a  keen  and  circumspect 
politician,  and  for  his  future  .seturity  contracted,  during  his 
father's  lifetime,  a  double'  matrimonial  alii.incc  with  the  Nea- 
politan princes  of  the  House  of  Anjou,  the  chief  partisans  of  the 
pope.  He  certainly  needed  exterior  support ;  for  on  hi*  acCBWion 
to  the  Uunfaaan  throne^  a*  be  hioueU  deciaied,  eveiy  onewns 
his  enemy.  This  hostJUty  waa  dne  to  the  afanost  universal 
oi^on  of  westcni  SbbbP*  Out  SUglua  was  a  sen»{Maan. 
His  father  had  marrfed  nim  whOe  still  a  youth  (c.  I3S$)  to 
-  Elizabeth,  daughter  rf  •]  j  Rumanian  chieftain  Kotcny,  with  a 
view  to  binding  tlie  Kutnanians  (who  could  put  in  the  field 
idyooo  men;  see  Hu.SGABV:  History)  more  closely  to  the  dynasty 
in  the  then  by  no  mciins  improbable  contingency  of  a  second 
Tatar  invasion.  The  lady  wa.s  duly  baptized  anti  remained  a 
Christian;  but  the  adversaries  of  Stephen,  especially  Utiakar  11. 
of  Bohemia,  affected  to  believe  that  Stephen  was  too  great  a 
fticad  of  the  Kumanians  to  be  •  true  Catholic.  Ottakar 
endeavoured,  with  the  aid  of  the  Magyar  makontents,  to 
conquer  the  western  pemrfncss  of  Hungary,  but  after  Mme  suc- 
cesses was  utterly  routed  by  Stephen  in  1271  near  Mosony, 
and  by  the  peace  of  rressbun,'.  the  s;\nic  year,  relinquished  .ill 
his  conquests.    Stephen  died  suddenly  on  the  6th  of  August 

1  Charles,  the  aon  of  Charles  of  Anjou,  was  to  marry  Stephen's 
daughter  Maria,  while  Sfephen's  infanr  son  I^dislaus  was  to  marry 
Charles's  daughter  ElizatM-th.  Another  of  hi»  daughters,  Anna, 
mmnried  the  Greek  emperor  Andronicus  Palaeologm. 


1272,  just  as  he  was  raising  an  amy  to  recover  fab  kidnapped 
infant  son  Lodislaus  from  the  bands  of  bis  rebellious  vassals. 

Sec  Ignacz  Aes&dy,  History  •/  ihe  HmttarioH  Realm,  vol.  i. 

(IKing.;  Hudapest,  iw).  (R.  N.  B.) 

STEPHEN,  SIR  JAMES  (1789-1859).  English  historian*  was 
the  son  of  James  Stephen,  master  in  chancery,  author  «f  Tk$ 
Sltmy  «f  Ike  West  India  (Mmies  and  other  wolfca,  tad  WW 
bom  hi  London  on  the  jrd  of  January  1789.  He  was  educated 

at  Trinity  Hall,  Cambridge,  graduating  B..\.  in  1813,  after 
which  he  .studied  for  the  bar  and  was  called  at  Lincoln's  Inn. 
He  obtained  an  extensive  practice  as  a  chancery  barrister, 
being  ultimately  coun.sel  t<>  the  colonial  department  and  counsel 
to  the  board  of  trade.  In  i.S.i4  he  became  assistant  under- 
secretaiy  for  the  colonies,  and  shortly  afterwards  permanent 
under-aeentaiy.  On  his  retirement  in  1847  he  was  made  a 
knight  commander  of  tbe  Bath.  In  1849  he  was  appointed 
regius  professor  of  moden  history  in  the  university  of  Cam- 
bnUn  bavlnc  ehready  distinguished  himself  by  Ua  briUiaot 
stuiyca  In  eodesiastleal  biography  contrllmted  to  the  BiMmr^ 

Rrrine.  which  were  p-,iblishcd  thai  year  under  the  title  Essays 
irt  Ecdesiaslical  Biography  and  Other  Suhjerts;  a  4lh  edition, 
with  a  short  mcn'.oir,  ;>,ppearcd  in  i860.  He  wa.s  also  iho 
author  of  Lettura  on  Ihv  Hi.story  n'i  France  (  2  vols  ,  1H51;  3Td 
cd.,  1857),  and  Desultory  and  Sy.>i.-i>:a!ic  hf.uHn^,  a  lectON 
(185^).  He  died  at  Coblentzon  the  15th  of  September  1859. 

S'TEPHEN,  SIR  JAMES  FITZJAMES,  Babt.  (1829-1894), 
English  lawyer,  judge  and  publicist,  waa  bom  in  London  on  the 
3rd  of  March  1829,  the  third  child  and  second  son  of  Sir  Jaact 
Stephen  (?.«.).  Fitijanica  Stephen  was  to  three  years  (1843^ 
1845)  at  Eton,  and  to  two  years  at  King's  CoDege,  LandoB. 
In  October  1847  he  entered  at  Trinity  College,  Cambridge. 
Notwithi:tanding  exceptional  vigour  in  mind  and  body,  he  did 
not  att.iin  any  of  the  usual  s<:holastic  or  athletic  distinctions. 
The  only  studies  then  seriously  proscc-utetl  in  the  university 
course  were  malhemalioi  .md  classics.  Neither  of  tliesc  at- 
tracted him  in  their  academical  forms,  nor  did  he  care  for  com- 
petitive sport.  But  his  Cambridge  time  was  fruitful  in  other 
ways.  He  was  already  acquainted  with  Sir  Henry  Maine  (q.v.), 
six  years  his  senior,  and  thai  newly  appointed  to  the  chair  of> 
civil  law.  This  acquaintance  now  ripened  into  a  perfect  friend- 
ship,  which  ended  only  with  Ifaine'b  death  in  1S88.  No  two 
men's  hitellectual  tempers  ever  presented  ■  itmnger  oootraat. 
As  Stephen  himself  said,  it  took  them  a  long  time  to  know 
when  they  really  agreed.  Maine  was  subtle,  swift  and  far- 
reaching;  Stephen  was  massive,  downright,  indeiiii  igable 
and  sincere  even  to  unnrci^:<irv  lraukiie-56-  'lluir  (|ualitie8 
were  an  almost  exact  complement  of  one  another,  but  neither 
of  them  would  take  opinions  on  trust,  or  acquiesce  in  common- 
place methods  of  avoiding  difficulties;  and  it  might  have  been 
said  of  either  of  them  nnthout  exaggeration  that,  if  all  his 
tfrimif  I  and  profeaiioaal  rcquiiemenu  coukl  be  talten  cmgr,  a 
bora  man  of  letters  wedd  be  left.  By  Matne^i  introduction, 
Stephen  became  a  member  of  the  Cambridge  society  known  as 
the  Apostles,  in  form  not  very  different  from  many  other  essay 
societies,  in  substance  a  body  with  an  unformulate<l  but  most 
individual  tradition  of  op<;n-min<lc<lncss  and  absolute  mutual 
tolerance  in  all  matters  of  opinion.  Perhaps  the  golden  age  of 
the  society  was  a  few  years  before  Stephen's  election,  but  it 
still  contained  a  remarkable  group  of  men  who  afterwards 
became  eminent  in  such  diilerrat  ways  as,  for  instance,  Jamct 
Clerk  Maxwell  and  Sir  William  Haroourt.  Slqilien  fofmcd 
friendship*  with  aone  of  it*  membenk  which  woe  aa  pennancot, 
though  hi  few  cases  i»  Bttle  snbject  to  externil  httcmiptiott, 
as  hk  intimacy  with  Maine.  Probably  the  Apostles  did  much 
(o  correct  the  formah'sm  inevitably  incident  to  tbe  evangelical 
tr.aditions  of  the  first  Sir  J;unc.s  Stephen's  household. 

.■\fter  leaving  Cambridge,  Kitzjamcs  Stephen,  having  practi- 
cally to  choose  between  the  Church  and  the  bar,  decided  for  the 
bar.  He  was  called  in  1854.  after  the  usual  haphazard  prepara- 
tion which  was  then  (and  still  practically  is)  considered  in 
En^and  alone,  and  even  in  England  for  one  kind  of  learning 
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alone,  a  sufficient  introductioii  to  the  duties  of  a  learned  pro- 
(oAoL  His  own  estimate  of  his  strictly  professional  success, 
mitten  down  in  later  yeBia*  was  thai  in  spiu  of  such  Inining 
aa  he  could  flat,  lather  than  becavH  <if  it,  he  became  a  BOdenttcly 
sBcceaful  advocate  and  ft  rather  dfattogdahcd  judge.  As  to 
the  former  brandi  of  the  atatenent,  it  la  correct  but  tmMgnous 
to  those  who  do  not  know  the  facts.  Stephen's  work  was  always 
distinguished  in  quality,  though  his  amount  of  business  was  never 
great  in  qu.inlily.  After  his  return  from  India  and  before 
he  l>cramc  a  judge  he  had  what  is  coiled  a  good  practice,  but 
si  ill  not  a  large  one.  In  his  earlier  years  at  the  bar  he  was 
attracted  by  the  stop-gap  of  journalism.  It  was  no  common 
journalism,  however,  that  enlisted  Stephen  as  a  contributor  to 
the  Saturday  Review  when  it  was  founded  in  1855.  He  was  in 
oompany  with  Maine,  Sir  William  Harcourt,  G.  S.  Venablcs 
(a  writer  «f  fimt-cate  quality  who  never  act  his  name  to  any- 
thing, C.  S.  C  Bowen,  EJL  Freeman,  Goldwfai  Sodth  end  otben 
wfaoee  names  have  abice  become  wdl  known.  Stmngdy  enough, 
the  first  and  the  last  books  published  by  Stephen  were  adections 
from  his  papers  in  the  Saturday  Renew  {Essays  by  a  Barrister, 
1862,  anonymous;  Uorae  sabbalicae,  iSq}).  These  volumes 
embodied  the  results  .  f  his  studies  among  publicists  and 
theologians,  chiefly  Ln^;il^h,  irom  the  17th  centi'.ry  onwards. 
They  never  professed  to  be  more  than  the  occasional  products 
of  an  amateur's  leisure,  but  they  were  of  greater  v.alue 
when  they  were  first  published  than  la^ily  recognized  at 
this  day  by  a  generation  familiar  with  the  resources  of  later 
criticism. 

For  eactly  three  year8(i858-i86t)  Stephen  served  asaecretary 
to  a  roynl  eommimion  on  popular  education,  iriudh  was  more 
fortuaate  than  neat  cmmmlMininB  in  having  prompt  efect  given 
to  H%  copduMona.  In  igS9  Iw  was  appointed  recorder  of 

Newark.  In  i86j  be  published  his  General  View  of  the  Criminal 
Law  of  England  (not  altogether  superseded  by  the  second  edition 
of  1800,  which  w,^s  prartirally  a  ni-\v  hook).  This  '.vas  rcilly 
the  first  attempt  that  had  been  made  since  Illackhtonc  to  cxpl.ain 
the  prinri])Us  of  I-.nKlish  law  and  justice  in  a  lilcrury  form, 
and  it  had  a  thoroughly  cieservcd  buccess.  .\11  this  lime  Stephen 
kept  up  a  great  deal  of  miscellaneous  .vriiing.  and  the  foundation 
of  the  Pall  Mall  Gatelte  in  1865  gave  him  a  new  opening.  He 
was  one  of  the  principal  oontiibutors  for  some  years,  and  an 
occasional  one  till  he  became  a  judge.  So  far  he  was  a  literary 
lawyer,  aiao  poaaibly  with  chances  (diminished  by  his  vehement 
dislike  for  party  pditio)  of  legolar  profrarinnal  advanoenwnt, 
poaaibly  not  free  from  the  tempution  to  turn  whoUy  to  literature. 
The  decisive  point  of  }iis  career  was  in  the  summer  of  1869, 
when  he  acccpteil  tiiu  pobi  of  legal  member  of  council  in  India. 
Fitzjamcs  Stephen's  friend  Maine  was  his  immediate  predecessor 
in  this  olhce.  Guided  by  Maine's  comprehensive  genius,  the 
government  of  India  had  entered  on  a  period  of  systematic 
legislation  which  was  to  last  about  twenty  years.  The  materials 
Ibr  considerable  parts  of  this  plan  had  been  left  by  Maine  in  a 
more  or  less  forward  condition.  Stephen  had  the  task  of  work- 
ing them  into  their  definite  shape  and  conducting  the  bills 
through  the  Legislative  Council.  This  he  did  with  wonderful 
enaigy,  with  efficiency  and  workmanship  adequate  to  the  purpose, 
if  aomcdmca  rough  according  to  English  notions,  and  so  as  to 
leave  his  own  individual  mark  in  many  placea.  The  Native 
Marriages  Act  of  1873  was  the  reauh  of  deep  coorideratlon  on 
both  Maine's  and  Stephen's  part.  The  Cbntract  Act  had  been 
framed  in  Kngland  by  a  leaii.ed  commission  (apparently  not 
havinK  much  s[)cci.u  Indian  iiiiormalion,  or  not  much  rcg:irding 
that  which  it  hail),  and  the  draft  was  materially  alurcii  in 
Stephen's  hands  before,  also  in  187J,  it  became  law,  The 
Evidence  .\ct  of  the  s;imc  year  was  entirely  Stephen's  own. 
It  not  only  consolidated  the  rules  of  judicial  proof,  but  en- 
deavoured to  connect  them  by  legislative  authority  with  a 
lof^  theory  of  probability  set  forth  in  the  act  itself.  This 
part  of  the  act  haa  been  oiticiMd  both  as  to  the  principle  (which, 
indeed,  aeema  open  to  anich  doubt)  and  as  to  the  Mcoeas  of  the 
4T«it«— ■>  in  applying  It.  At  «iqr  nte  it  is  duoacteiistic  of 
Stqihen's  anmelgr  never  to  ddilt  a  iSffioiil^.  To  sonc  extent 


the  Contract  Act  may  be  charged  with  similar  over-ambition; 
but  its  more  practical  defects  are  e\ndently  due  to  the  acceptance 
by  the  orii^nal  fiamera  of  unaatiafacUny  atatementt  which, 
coming  to  India  with  a  show  of  autbority,  natoraHy  escaped 
minute  crftidsm  anU  the  varied  bttrinct*  oi  tiie  kgUatlvc 
department.  If  the  auooeaa  of  the  later  Aaglo>&MBan  Codes 
has  not  been  quite  so  complete  as  that  of  the  INenal  Code,  they 
have,  on  the  whole,  done  excellent  service,  and  they  arc  at  least 
as  good  as  any  European  codifLcaiicm  prior  to  the  very  re<-ent 
achievements  of  scientific  lawyers  in  Italy  and  Germany. 
Iksiiles  the  speci.'vl  work  of  legislation,  Stephen  had  to  attend 
to  the  current  administrative  business  of  his  department, 
often  heaN-y  enough  to  occupy  the  whole  of  an  ordinary  able 
man's  attention,  and  be  took  his  full  share  in  the  general  delib- 
erations of  the  viceroy's  council.  His  last  official  act  was  the 
publication  of  a  minute  on  the  adnJinatntion  of  jnstioe  which 
polttted  the  way  to  refoms  oot  yet  folly  reaiUaed,  sad  is  atil 
OMMt  valuable  for  evciy  one  who  wishes  to  understand  the 
judicial  syaten  of  Britldi  IndbL  Stephen,  mainly  for  family 
reasons,  came  home  in  the  spring  of  1872.  During  the  voyage 
he  made  a  pastime  of  meditating  and  writing  a  scries  of  articles 
which  took  the  form  of  his  book  entitled  Lihtrty,  Equality, 
Fratrrnity  (187  5-1874) — a  protest  against  J.  S.  Mill's  neo- 
utilitarianism  which  was  really  in  the  nature  of  an  appeal  from 
the  new  to  the  old  utilitarians,  if  any  such  were  left,  or  per- 
haps rather  to  Hobbes.  It  was,  however,  t<xi  individual  to  be 
systematic,  and  made  no  serious  attempt  at  reconstruction. 

Indian  experience  had  supplic<i  Stqiben  with  the  motive  for 
his  next  line  of  activity,  which  future  historians  of  the  common 
law  mqr  well  regard  as  his  most  eminent  title  to  remembrance. 
The  govenunent  of  India  had  been  driven  fay  the  conditioas 
of  the  Indian  judicial  vyiluem  to  recast  a  cooidemhle  port  of 
the  Engliah  law  which  had  been  informally  imported.  Criminal 
law  pracedtire,  and  a  good  deal  of  commerciii!  law,  had  been 
cir  '.viTe  being  put  in  a  shape  intrlligihk-  1o  ri\HI;an  n'i,i^;i--trates, 
anil  fairly  within  the  comprehension  of  any  intelligent  man 
who  Would  Rive  a  moderate  amount  of  pains  to  mastering  the 
text  of  the  new  cixk-s.  The  rational  sulrstancc  of  the  law  had 
been  preserved,  while  the  disorder  and  the  excessive  technicalities 
were  removed.  Why  should  not  the  same  procedure  be  as 
practicable  and  profitable  in  EngLutd?  It  was  Bent  ham's 
ideal  of  codification,  to  be  put  in  practice  with  the  knowledge 
of  actual  business  aiid  legal  habits,  and  the  lack  of  whidi  hcd 
made  Bentbam's  plana  wnmlcable.  For  the  next  half-doaea 
years  Fitsjames  Stephen  was  an  ardent  miaatanary  in  this 
cause.  The  mission  failed  for  the  time  as  to  the  apedfic  under- 
takings in  which  Stephen  made  his  experiments,  but  it  had 

a  large  indirect  success  v.hii  h  h,is  not  yet  been  aiVrjiiately 
rccognizetl.  Stephen  published,  by  way  of  private  exjwsilion, 
digests  in  code  form  of  the  law  of  evidence  and  thcrriminal  law. 
There  were  transient  hopes  of  an  evidence  act  being  brought 
before  parliament,  and  in  1878  the  digest  of  criminal  law  became 
a  ministerial  bill.  This  was  referred  to  a  very  strong  judicial 
commission,  with  the  addition  of  Stephen  himself:  the  revised 
bill  was  introduced  in  1879  and  1880.  It  dealt  with  procedure 
as  well  as  substantive  law,  and  provided  for  a  court  of  criminal 
appeal  (after  several  yean  of  judicial  experience  Stephen 
changad  his  ndad  as  to  the  wiadom  of  thb).  However,  no 
snhitaMhll  progress  was  made.  In  1883  the  part  reUting  ta 
procedure  was  brought  in  separately,  and  went  to  the  grand 
committee  on  law,  who  found  there  was  not  time  to  deal  with  it 
satisfactorily  in  the  course  of  the  session.  Criminal  appeal  has 
since  {1907)  been  dealt  witli,  olliL-rwise  nothing  has  be-cn  ilone 
with  either  part  ot  the  draii  code  since.  'Hie  historical  materials 
which  Stephen  had  long  been  collecting  took  |>etrnaiietit  shajie 
the  same  year  (i88j)  in  the  History  of  the  Criminal  Law  of 
Englatul.  which,  though  not  free  from  ine  iualities  and  traces 
of  haste,  must  long  remain  the  standard  work  on  tbe  subject. 
A  projected  digest  of  the  law  of  contract  (which  would  have  been 
much  fulln  than  the  Indian  Code)  fell  tluough  far  want  of  tine. 
Tbw,  none  of  Stephen's  own  plana  «f  En^iah  flftdificatiM 
took  effect.  Nevertbdess  they  bote  fruit  indhectly.  Youi^ 
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men  4Mlt  with  o«W  dbipteit  isf  the  kw  in  tlw  qnteiutk  fm 
of  tlie  Anglo-Iiidtan  codes;  tad  a  dtgcM  of  tlw  faiw  of  putner- 

ship  by  Sir  P>e<lcrick  Pollock,  and  one  of  the  law  of  negotiable 
instrumi-nts  by  Sir  M.  D.  Chalmers,  who  some  time  afterwards 
filitxl  the  post  of  legal  member  of  council  in  India,  became  the 
fouiuljiion  of  the  Bills  of  Exchange  Act  of  iSS?  and  the  Partner- 
ship Act  of  iSqo.  Lord  HerschcU  |>asse<l  a  Sale  of  Goods  Act  on 
similar  lines,  also  drafted  by  Chalmers,  in  1893;  and  a  Marine 
Insurance  Act,  prepared  In  Bke  manner  in  1894,  finxdly  became 
law  in  igo6.  Nothing  tttUy  atandi  in  the  way  oi  a  pnctically 
•  of  — nnd  eoranMcfal  law  far  tho  Unltad 
lie  diflenHgr  of  finding  time  bi  the  Honae  of 
Comraons  for  non-contentious  legislation;  and  whenever  thn 
is  achieved,  the  result  will  in  substance  be  largely  due  to  Sir 
James  Stephen's  efforts.  Meanwhile,  in  addition  to  his  other 
occupations,  Stephen  was  an  active  member  of  the  MetaphjTiical 
Society  (sec  KsowxF.s),  and  he  carried  on  an  intimate  corre- 
spondence with  Liord  Lytton,  then  viceroy  of  India,  dating  the 
critical  period  of  tbe  second  Afghan  War.  In  connexion  with  the 
Metaphysical  Society,  and  othemise,  Fitzjamei  StqdMn  took 
an  a^ve  intereat  in  many  topics  of  cuinnt  oontiovaqr.  Tliia 
led  Um  to  piodnoe  a  gnat  number  of  occamnal  aitidea,  of 
which  a  list  may  be  found  at  the  end  of  Sir  Leslie  Stephen's  Life. 
The  matters  d«dt  whh  covered  a  wide  field,  from  modem  history 
and  politics,  with  a  prctlilection  for  India,  to  philosophy,  but  the 
prevailing  mcxKl  was  thcolof;ico-i>olitiral.  All  these  writings 
were  forcible  ex[X)sit  ion.s  of  srrious  and  thoroughly  definite  views, 
and  therefore  cfTcctive  at  the  time  and  valuable  even  to  those 
who  Iciist  agreed  with  them.  As  to  the  philosophical  part  of 
them,  the  grounds  of  discussion  were  shifting  then,  and  have 
continued  to  shift  rapidly.  Much  of  Stephen's  vigorous  polemic 
has  already  inctured  the  natual  bite  of  beconting  a*  obtolete  as 
the  arguments  aganistwhkb  it  was  directed.  Pure  metaphysical 
specukllon,  as  an  Intellectual  exercise,  had  little  attraction  for 
him;  and,  though  he  was  fully  capable  of  impartial  historical 
criticism,  he  M-l<l<im  !  it  oiitsiile  the  history  of  law. 

In  1S77  Stephen  was  niri'le  ;i  Kn'glit  ( 'oniniander  of  the  St,ir 
of  India,  ,ind  in  187.S  he  rcrc;vr,l  the  (loiiorarc  ■li:j;rcc  <>:  1)  C  I,, 
at  Oxford.  Early  in  1879  he  was  appointed  judge  of  the  queen's 
bench  division.  He  held  that  office  a  little  more  than  eleven 
yean.  The  combination  of  mature  intellectual  patience  and 
critical  anbtlety  wUdi  niaiked  the  great  masters  of  the  oomnon 
I»w  WM  net  Ms,  and  it  cannot  be  said  that  he  made  any  con- 
aidenUe  addltlnn  to  tbe  nbetance  of  legal  ideas.  His  mind 
was  framed  for  legislation  rather  than  for  systematic  interpreta- 
tion and  development.  Therefore  he  can  hardly  be  called  a 
great  judge;  but  he  was  a  thoroughly  just  and  efTicicnt  one; 
and  if  none  of  his  judf^mcnts  became  landmarks  of  the  law,  very 
few  of  them  were  wmn^  E^Sfccially  in  criminal  jurisdiction, 
he  was  invariably  an.xious  that  moral  as  well  as  legal  justice 
should  be  done.  He  found  time,  in  1885,  to  prcxluce  a  book  on 
the  trial  of  Nuncomar,  for  the  purpose  of  rehabilitating  Sir 
Elijah  Imp^a  nesMiy  against  the  stuck  made  on  him  in 
Macaulay's  esaay  on  Wanen  Hastings,  which  for  most  English 
leaden  b  tbe  fint  and  last  source  of  information  on  the  wliole 
matter.  Mr  G.  W.  Forrest's  later  research  in  the  archives  of 
the  government  of  India  had  tended  to  confirm  the  judicial 
protest,  at  any  rate  as  regards  Macaulay's  grosser  charges. 

The  one  thing  of  which  Stephen  was  least  capable — among 
other  thinj^N  [111: -  ilile  to  a  gtKxl  man  and  a  g(XMl  citizen — was 
sparing  himself.  He  had  one  or  two  warnings  which  a  less 
energetic  man  would  have  taken  more  seriously.  In  the  spring 
of  1891  his  health  broke  down,  the  chief  symptom  being  sudden 
lapses  of  raenoiy  of  which  he  was  himself  quite  unconscious, 
bi  obedience  to  mediad  advice  he  resigned  his  jvdgcabip  in 
April,  and  was  created  a  baronet.  He  Ihred  In  retirement  till 
hb  death  on  the  1  ith  of  March  1894,  ha\'ing  filled  a  not  very  long 
life  with  a  surprising  amount  of  work,  of  which  a  large  proportion 
was  of  permanent  value.  Perhaps  the  most  individual  part 
of  Stephen's  rh.iractcr  was  his  absolute  sincerity.  He  would 
not  allow  himM-!f  even  inncKcnt  dissimulation;  and  this  gave 
to  those  who  knew  him  but  slightly  an  impression  of  harrincits 


which  waa  entlfdly  oontitiy  to  Ui  leat  nature.  Sir  James 
Stephen  married  Mary  Kichenda  Cunningham  in  1835.  On 

his  death  his  eldest  son.  Herbert,  '-u.  1  r.  i!cii  to  the  baronetcy. 
A  second  son  of  brilliant  liter.irv  [iruinise,  James  Kenneth 
Stephen  (i85i)-iS'i;.').  liied  in  his  father's  lifetime:  his  principal 
literary  achievements  consisted  in  two  small  volumes  of  verse — 
Liipsus  calami  and  Quo  Musa  Undis,  the  former  of  which 
went  through  five  editions  in  a  very  short  time.  Tbe  third  son, 
Mr  H.  L-  Stephen,  was  appointed  in  19M  judge  of  the  Hi^ 
Court  of  Calcutta. 


See  Sir  Leslie  Stephen.  LiJ*  of  Sk  Jmmu  FitMiamts  Slephm 
(London,         with  bibliograpbical  appendix,  a  mood  Biogrduhy : 


JUf.  a-  aaa.  (F.  I'o.) 

STBPRrar,  SIR  LESLIE  r^i^j  2-1004),  English  biographer 
and  literary  critic,  pr.unlMin  of  James  Stephen  (1758-1832), 
master  in  chancery,  a  friend  of  Wilberforce,  and  author  of  a 
book  cidled  Slavery  Ddmealed,  xmd  son  of  Sir  James  Stephen 
(1789-1859),  colonial  onder-sccretaiy  for  nwt^  yeu*i  and 
author  of  Btsayi  m  BeektkuHed  Jisyn^,  was  born  at  Ken- 
sington Gon  OB  the  aStk  of  Nowendwr  1833.  At  his  father's 
house  he  saw  a  good  deal  of  the  Abolitionists  and  other  members 
of  the  Clapham  sect,  and  the  Macr.uh.ys.  James  Sped<ling, 
Sir  Henry  Taylor  and  Nassau  Senior  were  intimate  friends  of  his 
family.  After  education  at  Ktoti.  King's  ("olli-ge,  London, 
and  Trinity  Hall,  Cambridge,  where  he  graduated  li.A.  {lolh 
wrangler)  1854,  M.A.  1857,  Stephen  remained  for  several  years 
a  fellow  and  tutor  of  his  college.  Tie  has  recounted  the  experi- 
ences of  a  resident  fellow  at  that  pcrio<i  in  a  delightful  chapter 
in  his  14ft  ijf  Famcelt  as  well  as  in  some  leas  formal  Sketches  Jrtm 
CambridgK  Bf  •  Dins  (1M5).  These  sketches  were  reprinted 
from  the  AS  JfoB  Gatttte,  to  the  proprietor  of  which,  George 
Smith,  be  had  been  introduced  by  his  brother  (Sir)  James 
Fitzjamcs  Stephen.  It  was  at  Smith's  house  at  llamijstcad 
that  Stephen  met  his  first  wife,  Harriet  Marion  (d.  1875), 
daughter  of  \V.  M.  Tha<keray;  after  her  death  he  married 
Julia  Prinsep,  widow  of  Herbert  Duckworth.  While  still  a 
fellow  he  had  taken  holy  orders,  which  he  relinquished  in  March 
1 875  upon  the  passing  of  the  Clerical  Disabilities  Act.  In  the 
meantime  (after  a  visit  to  America,  where  he  formed  lasting 
friendships  with  Lowell  and  Eliot  Norton)  be  settled  in  London, 
and  wrote  hugely,  not  only  for  tbe  Pa0  Jfa0  CouUe  and  tbe 
Saturday  Review,  but  also  for  Fraser,  MacmUlan,  the  Fortnightly 
and  other  periodicals.  He  was  already  known  as  an  ardent  moun- 
tainier,  .is  a  contributor  to  Piiiks,  Passes  and  Glticiirs  (i^d:), 
and  .IS  one  of  the  e.iriiest  presidents  of  the  Alpine  Club,  when  in 
1871,  as  a  vindication  in  some  sort  of  the  mountaineering  mania, 
and  as  a  commemoration  uf  his  own  first  ascents  of  the  Schreck* 
horn  and  Rothhorn,  he  published  his  fascinating  PlayprcMMd  of 
Europe  (republished  with  additions,  1894).  la  the  same  year 
he  was  appointed  editor  of  the  CornkiU  i/ agasiMt  the  lepttUtioo 
of  which  he  maintained  by  enlisting  R.  L.  Stevenson,  Thomaa 
Hardy,  W.  E.  Nocris,  Henry  James  and  James  Payn  among 
his  contributors.  During  the  eleven  years  of  his  editorship, 
in  addition  to  three  sharp  and  penetrating  volumes  of  critical 
sludic-s,  reprinted  mainly  from  the  Cornhill  under  the  title  of 
Hours  in  a  Library  (1874,1876  and  1870),  and  some  /ijijvj  on 
I- rirlhinkinfi  and  I'Liin  Speaking  (1.S73  and  1S07,  with  intro- 
ductory eSSays  by  J.Brycc  and  H.  Paul),  which  included  the  very 
striking  "  A  Bad  Five  Minutes  in  the  A^  "  (reprinted  from 
Priutr  and  the  Fortmg/ltty  in  1873),  he  made  two  valuable 
contributions  to  philosophical  histoiy  and  theoiy,  The  Hittory 
^  Bi^iA  TkoMtfU  in  Ike  EithUmlk  CmOmy  (1876  and  1881)  and 
The  Seieiiee  of  Btktes  (1883) ;  tbe  second  of  these  was  extensively 
adopted  as  a  textbook  on  the  subject.  The  first  was  generally 
recognized  as  an  important  addition  to  philosophical  literature, 
and  led  immediately  to  Stephen's  election  at  the  Athenaeum 
Club  in  1877.  In  1879  he  set  on  foot  a  Sunday  Walking  Club, 
which  contained  well-known  names,  among  them  Sir  F. 
F.  W.  Maitland,  Croom  Robertson  and  Cotter  Monson. 
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In  the  autumn  of  l&Sl  he  abandoned  the  direction  of  the 
Cornhill  lo  James  I'ayn,  having  accepted  the  more  responsible 
duty  of  the  editor  of  the  Dkliomiry  of  yationat  Biography, 
far  the  first  planning  and  cuaccption  of  which  he  ms  htrgely 
lopoiuible.  The  first  volume  of  the  Dictienary  was  published 
in  Juittiy  iMSt  <'<m1  twenty  qnuterly  vcrfumes  foUowed  under 
Stephen's  sole  «xlitorship.  Five  vofauncs  nwe  then  published 
under  the  joint  editorship  el  Ledie  Stephen  ud  ci  Mr  Sidney 
Lee,  whom  he  had  appointed  as  his  assistant  hi  Ifarch  1S83. 
Early  in  iSpt,  after  eight  and  a  half  years' service,  Stephen, 
whose  health  had  hccn  impaired  by  the  labour  insejiariiljlc 
from  the  direction  of  such  an  uiidirlakinR,  resigned  the  responsi 
bility  to  his  coadjutor.  N'ol  a  trained  historian,  he  often  found 
it  difficult  to  curl)  his  im])atiLnie  with  C'arlyle's  old  enemy  Drv  as- 
dust.  Fortunately  for  the  success  of  the  work,  n:  cstalilishcii 
licalth  enabled  him  lo  remain  a  contributor  to  the  Dulionuv. 
Among  his  lives  are  those  of  Addison,  Bolingbroke,  Burns, 
Charlotte  Broiit£,  Byron,  Carlyle,  Marlborough,  Coleridge, 
Defoe,  Dickens,  Dryden,  Fielding,  George  Eliot,  Cjibbon,  Gold- 
smith, Bofabea,  Hume,  Johnaon,  Lnodor,  JUodte,  Maciulay,  the 
tuo  Mills,  WtUm,  Pope,  Scott,  Swift,  Adtm  Si^ih,  Tbadumy, 
Warburton,  Wordsworth  and  Young;  Muy  of  these  tie  salted 
with  irony,  and  most  of  them  are  characterised  by  felicitous 
phra-se^i,  by  fre(|ueiil  llashes  of  insight  Ccspecially  of  the  sardonic 
order),  and  by  the  good  fortune  whic  h  attends  a  consummate 
artist  in  his  special  craft.  His  particular  styic  of  treatment 
is  more  apjirnpriate,  perhaps,  to  the  self-complaLcnl  worthies 
of  the  i8th  ti  ntury  than  to  tjuietists  such  aa  Law  a:;d  Words- 
worth; but  where  spate  demands  that  a  character  should  be 
inscribed  upon  a  cherry-stone,  Stephen  seldom  if  ever  failed  to 
rise  to  the  occasion.  For  the  "  English  Men  of  Letters  "  he 
wratc  lives  of  Swift,  Pope  and  Johnson — the  last  well  described 
as  "  the  peerless  model  of  short  biographies  "—and  subsequently 
Geoiie  EUot  and  Hobbcs  (1904).  During  his  tenure  of  the 
editonliip  of  the  Dkthfwy  he  was  appointed  liist  Qarit  lecturer 
at  Cambridge  (1883),  and  lectured  upon  his  favwutte  period — 
Berlwley,  Mandeville,  Warburton  and  Hume;  a  few  years  later, 
upon  one  of  several  visits  to  his  intimate  friends  and  old  corrc- 
siKjiide:ils.  Norton  and  Lowell,  he  rcM-ivc-cl  [\%.jo)  a  c!iK  tor's 
degree  from  Harvard  University.  After  Lowell's  death  in  iSgi 
Stephen  w.as  maii.ly  ins;  ru mental  In  having  a  memodal  Window 

placed  in  Westminster  Abbey. 

In  1SS5  he  brought  out  his  standard  Life  of  Foxi-cett,  in  1S03 
his  Affioslic's  Apology  and  other  Eaays,  and  in  1895  the  Life  of 
Us  brather,  Sir  James  Fitzjames  Stephen,  which,  las  essayistic 
in  manner  than  the  Life  of  FatPceU,  contains  his  most  finished 
biographical  work.  In  the  same  year,  in  succession  to  Lord 
l^mnyaoo,  Stiyheii  was  elected  president  of  the  London  Library, 
and  shortly  idtcrwards  appofaited  a  trustee  of  the  Natkmal 
Foctialt  CMIeiy.  Some  of  his  experiences  as  an  editor  were 
embodied  in  Studies  of  a  Biographer,  issued  in  1S98,  while  in 
iQOO  appeared  an  important  work  which  he  had  long  had  in 
preparation  in  continuation  of  his  English  Thought  in  Ike 
F.if^hUeulk  (  '.  rr.'Kry,  i  ntilled  The  F.itglish  ('lililiiriiins,  l)eing  full- 
Icni^h  .siuiiics  of  Ik-ntharn  and  the  two  Mills.  As  a  thinker 
Leslie  Sttphcii  :-ho\veiI  liiir.icit  cutisistently  a  follow  iT  of 
Hume.  Heiuliam,  tlie  .Mills  and  G.  H.  Lewes,  but  he  accepted 
the  older  utilitarianistn  only  as  modilied  by  the  application  of 
Darwinian  principles,  upon  lines  to  some  extent  indicated  by 
Herbert  Spencer  (sec  Ethics),  The  negative  character  of  his 
teaching,  his  anti-tacerdotal  bias,  his  continual  attitude  of 
irony,  and  even  the  very  subtlety  of  his  thought,  have  co- 
operated to  retard  the  reoagnition  of  Us  value  as  rivalled  only 
by  Bagehot  among  critics  ^  the  incirive  sdmol.  Fbr  blowing 
the  froth  off  the  flagon  of  extravagant  or  inflated  eulogy  he 
certainly  met  no  efjual  in  his  generation.  Voluminous  as  his 
work  is.  it  i  •  ■  ;  vi  r  I'li'l  W'hilr  making  self  dcprccir.tion  a  fine 
art,  and  [KTi)i'MKiHy  l.cii>;hiriK  m  his  sleeve  at  the  literary  bias 
and  the  literary  foible,  he  fultilU-rl  with  cxript  i(ir..il  cun.'iricncc  the 
literary  duty  of  ru'vcr  writinj;  below  hi.';  best.  Hroiif.:ht  up  in  a 
rigid  and  precise  school  whiLh  scorned  all  jirctcnce  and  cli> 
couraged  cntbusiaam  as  the  sign  of  an  ill-rcguiated  mind,  he 


f)rtKiuce<l  no  »<<:|Mum  opus,  but  he  enriched  English  literature 
with  a  tine  gallery  of  literary  portraits,  not  all  of  them  perhaps 
wholly  accurate,  but  restrained,  concise  and  always  significant. 
Besides  being  a  member  of  the  Metaphysical  Society,  he  was  for 
some  years  president  of  the  Ethical  Society  (many  of  his  addreaaea 
to  which  were  pubUahed  as  Social  RigkU  and  Dudts  in  i8g6). 
In  addition  to  his  separate  wariu^  he  superintended  a  laisa 
number  of  editions,  among  them  Cffiford's  Sisayt  (1879)* 
Fielding  (1882),  Richardson  (1883),  Payn's  Bacheater  oj  Lift 
(1800).  and  J.  R.  Green's  Letters  (ipoi).  In  i8q6  he  wrote  a 
memoir  o!  his  friend  James  Dykes  Campbi  II  fur  t  hi  sec  ond  edition 
of  Campbeirs  Coleridge,  and  in  jSij?  he  contributed  a  preface 
to  the  KngUsh  tnuislation  of  Tkt  Marly  L^*  •/  Wtrdsmartk, 
.M.  Legouis. 

His  name  was  included  in  the  Coronation  honours  list  of 
June  1903,  when  he  was  made  K.C.B.  In  December  of  this 
year  he  had  to  undergo  an  operation,  after  which  his  health 
began  to  wane  rapidly.  In  1903  his  Ford  lectures,  one  last 
luminous  talk  about  the  i8th  century,  were  delivered  by  Ua 
nephew,  U.  L.  Fisher.  He  told  a  nuiae  that  his  tojiayuim^ 
of  books  had  begun  and  would  end  with  Boswell's  /mAmsmb. 
Like  Johnson,  under  a  bnuque  eaterfer  and* coltish  umper, 
he  concealed  a  sympathetic  and  humorous  souL  In  spite  of 
"  natural  sorrows  " — the  loss  of  two  much  loved  wives,  he 
pronounced  his  life  to  have  been  a  happy  one.  He  died  at  his 
house,  22  Hyde  Park  Gate,  on  the  jjnd  of  February  1004,  and 
his  remains  were  buriid  at  Goldcrs  t.rein.  .\  Leslie  Stephen 
memorial  lectureship  w.is  fcjuncicd  at  Cambridge  in  ic)Ol-  L'ndcr 
an  austere  form  and  vLsage  Stephen  was  in  reality  the  soul  of 
susceptibility  and  of  an  almost  freakish  fun.  This  is  shown 
very  clearly  in  the  fantastic  marginal  drawings  with  which  he 
delighted  to  Dlustiate  his  Ufe  for  the  anuseaaet  of  youas 
people. 

See  Life  and  LtUers,  b>'  F.\V.iMaitlatul(t9o6)  ;aod  Dictionary  ef  Sa$' 
iomd  Biography,  posticcipt  to  Statistical  Aooount  in  the  icoft-ioo^ 
reissue.  (T.  St.) 

8TEPHEK  BAR  SODHAILfi,  a  S>Tian  mystical  writer, 
who  flourished  about  the  end  of  the  5th  century  a.d.  The 
earlier  part  of  his  career  wab  pa>s4.c;  at  Ede^sa,  of  which  he  may 
have  been  a  native.'  He  ulltrwarcls  removed  lo  Jerusalem, 
where  he  liveii  as  a  monk,  and  endeavoured  to  make  colnltis 
to  his  pccuiiar  iloctrines,  both  by  teaching  among  the  community 
there  and  by  letters  to  his  former  friends  at  Fldissa.  He  was 
the  author  of  commentaries  on  the  Bible  and  other  theological 
works.  Two  of  his  eminent  contemporaries,  the  Monophysites 
Jacob  of  Siragh  (451-$'*)  ^ad  rbikuccnus  of  Mabbogfa  (d.  523), 
wrote  letters  in  cmdemnatfen  of  his  teaching.  His  two  maia 
theses  which  th^  attacked  were  (1)  the  limited duiationof  the 
future  punishment  of  sinners,  (a)  tite  pantlieiitic  doctrine  that 
"  all  nature  is  oonsubstantial  with  the  Divine  essence  "—that 
the  whole  universe  has  emanated  from  Cod,  and  will  in  the  end 
return  to  and  be  absorbed  in  him. 

The  fame  of  Stephen  as  a  writer  rests  on  his  idt iln  .11  ion  with 
the  author  of  a  treatise  whirh  >,iir\  im.-s  in  a  miy^li^  s> nau  Ms.  c  Brit. 
Mus.Add.MSS.7i89.  written  mainly  in  the  I3thtciuur> ),  "  I  hclxjok 

of  Hierotheu*  on  the  hidden  myxieries  of  the  house  oif  God."  The 
work  claims  to  have  been  composed  in  the  1st  century  a.o.  bv  a 
certain  Hierotheus  who  was  the  disciple  of  St  Plaul  and  the  teaeltcr 
ui  Uionysius  the  Areopa|(ite.  Hut,  like  the  works  which  pass  under 
the  aamc  of  Dionysius.  it  is  undcjiibteclly  pwndnnyinous,  and  most 
S\Ti.u-  writers  who  mention  it  alrril.ciiti-  it  to  Slc-phun.  .\n  intt^rcsting 
diKUssion  and  summar>'  of  the  book  have  been  Kiven  by  L. 
Frothingham  (Suphtn  bar  Sudkaili,  Leidca,  1M6),  but  the  teat 
is  still  (1910)  unoublLshed.  From  Frothingham  •  analyns  we 
learn  that  the  work  contests  of  five  books;  after  briefly  de-scribing 
the  origin  of  the  world  by  emanation  fnim  the  Supreme  Good  it  is 
mainly  ficeiipinl  with  the  de^rii>tion  of  the  st.!)}!"*!  by  which  the 
mind  returns  to  union  with  t  -o*i,  who  finally  becomes  "  all  in  all." 
"  To  describe  the  contents  in  a  few  words:  at  the  beginning  we  &nd 
the  statement  regarding  absolute  eiisleaoei  and  the  ennnatian  from 
primordial  essence  of  the  spirituaT  and  fflateriat  nnivefacs:  Aen 
comes,  what  occupies  almost  the  entire  work,  the  experience  of 


>  lie  is  described  as  "  Stepihen  the 
MS.  wlildi  eontauis  the  letter  of 
Orestes. 
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the  mind  in  acarch  of  perfection  during;  this  life.  Finally  comes 
the  desCTijitujn  <il  ihi^  wirioua  phij.'.ui  of  existence  as  the  mind  rises 
into  complete  union  with,  and  ultimate  absorption  into,  the  primitive 
catence.  The  keynote  to  the  experience  of  the  oiind  is  its  absolute 
identifieatioQ  wkh  Christ:  but  the  son  finally  resigns  the  kingdom 
■■to  the  Father,  and  all  distinct  existence  comes  to  an  end,  being 
UM  in  the  chaos  of  the  (ioud  "  (Frothingham.  p.  <)2i.  One  of  the 
aOU  c::riou->  fca^urc^  <i(  tlir  work  i>  tin*  mi>yui(U-(i  >ki\\  with  whi<  h 
the  lanKu.iijL-  of  the  Bibk-  is  prL-sscrl  into  the  serv  ice  of  pantheistic 
speculation.  In  thi-<  aiirl  otlnr  respects  the  brxik  haniioiii>«"H  well 
with  the  picture  of  Stephen's  tcachins  afforded  by  the  letter  of 
Philoxenus  to  the  Edesscne  priest*  Abraoam  and  Urc»te»  iKrothing- 
ham,  pp.  aSn^a). .  The  Dm*  tf  HscrwAnic  ie  prabeUy  an  original 
Syriae  woilc,  ami  not  tfrniuHated  from  Grcefc.  It*  raation  to  the 
Pteudo-Dkmyaian  literature  is  a  cKflicutt  question;  probably 
Frothingham  (p.  83)  g>ocs  too  far  in  suggesting  thai  it  wait  prior 
to  all  the  pseudo-Diony^uin  writings  (rl.  Rysscl  in  Zeilschrifl  fur 
Ki'chen%e'sihichit). 

The  unique  MS.  in  which  the  book  of  I  lierothcus  survives  furnishes 
alonp  with  its  text  the  commentary  made  upon  it  by  Theodosiu*. 
patriarch  o(  Antiocb  (887-il^),  who  appears  to  have  sympathized 
with  its  teaching.  A  rciirrangement  and  abridgment  of  the  work 
was  made  by  the  (treat  Monophysite  author  Barhebraeus  (1226- 
ia86),  who  expuritfi-d  ur  giirbk-i!  much  of  it*  linorthoiJox  teaching. 
It  is  interesting  to  note  that  the  iilrtitiral  ropy  which  he  usetl  is 
the  MS.  which  now  iiurvives  in  the  British  Museum.      (N.  M.) 

STEPHEN  (ISTVAN)  BAtHORY  (1533-158^).  king  of 
Poland  and  prince  of  Tran&ylvania,  the  most  famous  member 
«l  the  Sonlyd  bnach  of  the  anckal  Bithoiy  &nuly,  now 
tttinct,  but  aj|iaBl|r  iIiboiC  coeval  vith  the  Hiuiufaui 
annmidiy.  btvin  Bithoiy  ipent  his  early  yean  at  the  court 
of  the  emperor  Ferdinand,  aubsequeniiy  attached  himself  to 
Janos  Zapolya,  and  won  equal  renown  as  a  v:;liaiii  Ior<l marcher, 
aud  as  a  .skilful  diplomatist  at  the  imperial  t:ourl.  Zapolya 
rcwiirdL'd  him  with  I !u  vo;v()dcship  of  Tninsylvania,  and  as  the 
loyal  defender  of  the  rights  of  his  jxitron's  son,  John  bigismund, 
he  incurred  the  animosity  of  the  em[H-r(>r  Maximilian,  who 
kept  him  in  prison  for  two  years.  On  the  25th  of  May  1571, 
ea  thn.death  of  John  Sigismoud,  Bilhory  was  elected  prince 
«f  'huieylvania  by  the  Hungarian  eatatea,  in  apite  of  theoppoai- 
Chn  of  the  court  of  Vteona  and  contmy  to  the  wiahea  of  the 
late  ptinoe,  who  had  appointed  Gaapar  B&csy  his  aucccMor. 
Bikesy  insisting  on  his  claims,  a  dvil  war  ensued  in  whidi 
Bithory  ullimali-ly  drove  his  rival  out  of  Transylvania  (1572). 
On  the  flight  of  FIi  nry  of  \  alois  from  I'l'Lind  in  i  574,  I  he  Pt)lish 
nobility,  chii  tU  .-it  the  instication  01  the  great  chancfllor,  Jan 
Zamoyski,  elected  Bdtlior>'  king  of  Poland  (1575)  in  opposition 
to  the  emperor  Maximilian,  the  candidate  of  the  senate.  On 
hearing  of  his  altogether  unexpected  elevation,  Bfilhory  sum- 
moBcd  the  Transylvantan  estates  together  at  Medgyes  and 
pnundcd  then  to  elect  hi»  bnther  Christopher  prince  in  his 
stead;  then  hesHming  to  Cracow,  he  accepted  the  onerous 
conditions  laid  Upon  him  by  the  Polish  Diet,  espoused  the 
princess  ,\nnc,  the  elderly  sister  of  the  last  Jagiello,  Sigismund 
II.,  and  on  the  ist  of  May  was  crowned  with  unprcrcltntcd 
magnificence.  At  first  his  position  was  extremely  ditliciik, 
but  the  sudden  death  of  the  emperor  Maximilian  at  the  ver>' 
moment  when  that  potentate,  in  league  with  the  Muscovite, 
was  about  to  invade  Poland,  completely  changed  the  face  of 
things,  and  though  Stephen's  distrust  of  the  llabsburgs  re- 
mained hiviacible,  he  consented  at  last  to  enter  into  a  defensive 
alBanee  with  the  empiie  which  was  caxdcd  tfaiwigb  by  the 
papal  nando  OB  hb  return  to  Rone  in  1578.  The  kading  events 
of  Stephen  B&thory's  glorious  reign  can  here  only  be  briefly 
indicated.  AU  armed  opposition  collapsed  with  the  surrender 
of  Danilg.  "  The  Pearl  of  Poland,"  encouraged  by  her  immense 
wealth,  and  almost  impregnable  fortifications,  as  well  as  by  the 
secret  support  kjf  Denmark  and  the  emperor,  li.ni  her  gates 
against  the  new  monarch,  and  was  only  reduced  (l>ec.  16, 
1577)  after  a  six  months'  siege,  beginning  with  a  pitched  battle 
beneath  her  walls  in  which  she  lost  5000  of  ber  merceoaries. 
Danzig  was  compelled  to  pay  a  fine  of  soo,ooo  guldens,  but  ber 
dvil  and  leligioua  liberties  wck  wiiaiy  confinned.  Stepiien 
was  now  al>le  to  devote  himself  to  foreign  affiiiis.  The  dilBeul- 
tics  with  the  sultan  were  temporarily  aclju.slcd  by  a  truce  signed 
on  the  5th  of  November  1577;  and  the  Diet  of  Warsaw  was 


penaaded  to  gtant  Stephen  subsidies  for  the  inevitable  war 
agamat  Musoovy.  Two  campaigBs  of  wearing  nsichea,  and 

still  more  exhausting  sieges  ensued,  m  which  B&thocy,  although 
repcate<lly  hampered  by  t  he  parsimony  of  tlie  Diet,  was  uniformly 
successful,  his  skilfi;]  d  p^oiiiaey  at  the  satDC  time  alLiying  the 
suspicions  ot  tlie  I'orle  ami  the  emperor.  In  15X1  Stephen 
penetrated  to  the  very  fu  irt  of  Musco\-)',  and.  on  the  22m{  of 
August,  sat  down  before  the  ancient  city  of  Pskov,  whose  vast 
size  and  imposing  fortifications  filled  the  little  Polish  army  with 
dismay.  But  the  king,  deq>ite  the  murmurs  of  his  own  dfficais, 
and  the  protestations  of  the  papal  nundo,  Posse vtaM^whini  the 
atria,  deluded  by  the  miiage  «f  a  wioii  of  the  draiGiKS»  had 
sent  cipmtly  from  Kome  to  mediate  between  the  tsar  and  the 
king  of  Potiud,  closely  besieged  the  dly  throughout  a  winter 
of  arctic  severity,  till,  on  the  13th  of  December  1581,  Ivan  the 
Terrible,  alarmctl  for  the  safely  of  the  third  city  in  his 
empire,  condudeti  fx-ace  at  Zapoli  (Jan.  15,  15S2),  thereby 
ceding  Polotsk  and  the  whole  of  Livonia.  The  chief  domestic 
event  of  Stephen's  reign  was  the  establishment  in  Poland  of  the 
Jesuits,  who  alone  had  the  intelligence  to  UBdeiatand  and 
promote  his  designs  of  uniting  Poland,  Musoovy  and  Tntn> 
sylvania  into  one  great  state  with  the  object  of  ultiowtdy 
expdliqg  the  Turits  from  Europe.  The  pniect  was  dissipated  by 
his  suddin  death,  of  ^>oplcxy,  on  the  iith  of  December  1586. 

See  I.  PdkowiU,  Tht  MtaHUl  BufMi  of  Stfphft,  BAilmy  (Pot; 
Crscow,  lUr);  raid  FieriiiHt,  Cte  AttiUagf  ponttfiaU  am  xrl^ 
tikU  WraMls,  1890);  LajosSBsdecaky,  StMmt  BMun't  thUmm 

As  CwMR^rMsfldCHuag^:  Budapest.  1887)7  (ICN.B.} 

STBPRBm.  AUZAnmi  HAMILTON  (1^12-1883),  Ameri- 
can statesman,  vice-president  of  the  Confederate  States  during 
the  Civil  War.  was  born  in  Wilkes  (now  '1  aiiaferro'  county, 
Georgia,  on  the  iith  of  lebruary  181  J.  He  was  a  weak  and 
sickly  ihi'A  o:  |KK)r  parcnls.  and  from  his  si.vtii  ',0  f.is  f.flccnth 
year,  when  he  was  left  an  ori>han,  he  worked  on  a  farm.  After 
his  father's  death  he  went  to  live  with  an  ujkIc  in  Warren 
coimty.  The  superintendent  of  the  local  Smday  school  sent 
him  to  an  academy  at  Washington,  WIUecs  comty,  for  one  year 
and  in  the  following  year  (sftaS)  he  was  sent  by  the  Georgia 
Educational  Society  to  Fnmklin  College  (university  of  Georgia), 
where  he  graduated  in  1S32.  Deciding  not  to  enter  the  ministry, 
he  paid  back  the  money  advanced  by  the  society.  He  was  a 
schoolm.ustcr  for  alxiut  two  years,  and  then,  after  studying  law 
for  less  than  four  months,  was  admilte<l  lo  the  bar  in  1834. 
.\khough  delicate  in  health,  his  success  at  the  bar  was  imniedialc 
and  remarkable.  In  iSj6  he  was  elected  to  the  Georgia  House 
of  Representatives  after  a  campaign  in  which  he  was  vigorously 
opposed  because  he  had  attacked  the  doctrine  of  nullification, 
and  because  be  had  opposed  all  extxa-kgal  steps  against  the 
aboHtioHitta.  He  was  anwislly  rfrclected  until  1841;  in  1S4S 
he  was  elected  to  the  state  Senate,  and  in  the  following  year, 
on  the  Whi^  'ii  kit,  M  the  Natiotial  House  of  Representatives. 
In  this  last  hudy  he  ufKcti  the  aiuicxalion  of  1  e.vas,  chiefly  as  a 
means  of  achieving  mure  power  lor  thr  Smu  I;  in  Congress. 
He  w.is  denounceil  as  a  traitor  to  his  parly  because  of  his  support 
of  annexation,  but  he  later  Ijecame  the  leader  of  the  Whig 
opposition  to  the  war  with  Mexico.  He  vigorously  supported 
the  Compromise  Measures  in  1850,  and  continued  to  act  with 
the  Whigs  of  the  North  until  they,  in  1853,  nominated  Genoal 
Wnldd  Soott  for  the  presidency  withoat  Scott's  eadorKneat 
of  the  CompromiM.  Stephens  and  other  Whigs  of  the  South 
then  chose  Daniel  Webster,  but  a  little  later  they  joined  the 
Democrats.  In  1S54  Stephens  helpctl  to  secure  the  passage 
of  the  Kansas-Nebraska  Bill.  Before  the  Georgia  legislature 
in  November  i860,  aid  a^'uti  in  that  state's  secession  con- 
vention in  January  1S61,  he  strongly  opposed  secession,  but 
when  Georgia  seceded  he  '  f.illowed  his  state,"  assisted  in  form- 
ing the  new  government,  and  was  elected  vioe-ftresident  of  the 
Confederate  States.  He  greatly  weakened  the  position  of  the 
Coniederaqr  by  a  qMecfa  delivered  at  Savannah  (Maidi  si, 
1861)  in  whidi  he  dedared  that  slavery  was  its  comeratooe. 
Throughout  the  war,  too.  he  was  so  intensely  concerned  about 
Slates'  rights  and  civil  liberty  that  he  opposed  the  exercise  of 
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extta-coaMitutiona]  war  powers  by  President  Jefferson  Davis 
Int  ibe  fieedoiii  fur  which  ihc  South  was  fighting  should  he 
destroyed.  His  policy  was  to  prt-st-rve  cunstiiulional  govern- 
meul  in  the  South  and  strengthen  the  anti-war  party  in  the 
North  by  convincing  it  that  the  Lincoln  administration  had 
abandoned  such  government;  to  the  same  end  he  urged,  in 
iS&ti  the  unconditional  discharge  of  Federal  prisoners  in  the 
South.  Stephens  headed  the  Confederate  commission  to  the 
peace  conference  at  Hampton  Roads  in  February  1865.  In 
the  following  May,  after  the  fall  of  the  Confederacy,  he  was 
•mated  at  his  home  and  takm  to  Foct  Wanea,  in  Boston 
kaibonr,  lAera  be  w  fiMdbwd  until  t]»  lath  of  October. 
His  aoocptod  tbe  nmk  «f  ths  war  as  a  practical  lettlanait  of 
Ibo  question  of  aeoearion,  exercised  a  beneficent  influence  on 
tbe  negroei  of  his  section,  and  promoted  reconciliation  between 
the  North  and  the  South.  In  1866  he  was  elected  to  the  United 
States  Senate,  but  was  not  permitted  to  take  his  seal.  He 
was  a  representative  in  Congress,  however,  from  1.H7J  to  1S82, 
und  was  governor  of  (leor^i.^  in  i.S.Sj-iSH^,  <lying  in  dIVkc,  at 
Atlanta,  on  the  4th  of  March  1883.  He  was  remarkable  for 
both  his  moral  and  physical  courage,  and  in  politics  was  notable 
for  his  independence  of  parly.  From  1871  to  187.^  he  edited 
the  Atlanta  Daily  Sun,  and  he  published  A  CimstilulUmal  Virui 

Ilfo  Lot  War  bituttn  Hu  SUUa  (a  vols.,  t86fr-ig7o),  perhaps 
I  beat  statement  of  tbe  aouthera  poaiUon  with  nference  to 
atato  aoveidinty  and  aeccasion;  The  Kakwvt  Reritwei  (1872), 
a  sapplement  to  the  preceding  work;  and  A  Comfiendium  of  the 
History  of  the  United  States  (187;;  new  cd..  iSS'  :,  i, 

Sec  Louis  Pendleton.  Alexander  //.  Sutikeas  {I'liiladi  ljihia,  iqO''''  : 
R.  M.  Johnston  and  W.  H.  Browne.  Life  of  Alexander  II.  Stephens 

ghiladclphia,  1878 ;  new  ed.,  1883) :  and  Henry  Cleveland,  Alexander 
,  Sl$ph§iu  M  FubUc  tmd  FriuM,  wUk  LHUrs  and  Sptidut  (Fhila- 
dalpbia,  1866}. 

■nraiWi  JOBM  LLOYD  (1805-1852),  American  traveller, 
was  bom  on  tbe  28th  of  November  1805,  at  Shrewsbury,  New 
Jcftty.  Havfaig  been  admitted  to  the  bar,  he  practised  for 
about  eight  yean  in  New  York  City.  In  1834,  the  state  of  bis 
health  nodeiinf  it  adviadde  that  be  sbotdd  travel,  be  vUted 
Europe,  and  for  two  years  made  a  tour  tbraugb  many  countries 
of  that  Continent,  extending  Ms  travels  to  Egypl  and  Syria. 
On  his  return  to  New  York  he  published  in  1837  (under  the  name 
of  "  George  "  Stephens)  Incidents  of  Travel  in  Egypt,  Arabia 
Petraea,  and  the  Holy  Land.  This  work  was  followed  next  year 
by  the  publication  of  Incidents  of  Travel  in  Greete,  Turkey, 
Russia  and  Poland.  In  1839  Stephens  arranged  with  Frederick 
Cathcrwood  of  London,  who  had  accompanied  him  on  some  of 
his  traveia,  and  illustrated  the  above-mentioned  publications, 
to  make  an  exploration  in  Central  America,  with  a  view  to 
discovering  and  examinlQf  the  antiquities  said  to  exist  there. 
St^bena,  meantime,  was  appointed  to  a  mission  to  Central 
Annica.  ThefointtraTdsof Stepbenaand  Catberwood occupied 
•ome  eii^  months  in  1839  and  sS40b  Aa  tin  result  of  these 
Nseaccbes  Stephens  publbbed  In  1841  IneUtnts  0/  Travis  in 
CeiUnU  America.  Chiapas  ami  Yucatan.  In  the  autumn  of  1S41 
the  two  travellers  made  a  second  exploration  of  Y  ucatan,  and 
a  work  followed  in  iS.^:,  —  [ncuients  if  Tr.ml  in  Yucatan.  This 
work  describes  the  must  extensive  travels  executed  till  that  date 
by  a  stranger  in  the  peninsula,  and,  as  the  author  claims, 
"  contains  account  of  visits  to  forty-four  ruined  cities  or  places 
in  which  remains  or  vestices  of  ancient  populations  were  found." 
It  enjoyed  a  wide  popularity,  and  Stephens  was  urged  to  prose- 
cute his  researches  of  American  antiquities  in  Peru,  but  was 
disinclined  to  ao  distant  an  eiqwdition.  He  became  a  director  of 
the  newiy^anMdAmcticeii  Ocean  Steam  Navigation  Company, 
which  established  tbe  first  American  Hue  of  tnnaatlantic 
steamsWpa.  He  visited  Panama  to  reconnoitre  tbe  ground  with 
a  view  to  the  construction  of  a  railway  across  the  isthmus,  and, 
first  as  vice-president  and  then  as  president  of  the  Panama 
Rail'.v.iy  Company,  spent  th:-  (greater  [lan  of  two  years  in 
supenntendiiig  the  project.  His  health  w.as,  however,  under- 
mined by  exposure  to  '.he  climate  of  Central  .\merics,  and  he 
died  at  New  York  on  the  loth  oi  October  185a. 


8TBPHENS0N,  OBOROB  (1781-1848),  English  engineer,  was 
the  serrin'!  son  of  Rolx-rt  Stephenson,  fireman  of  a  1  (illie-ry 
engine  at  Wylani,  near  Newcastle,  where  he  wa_s  Iwrn  on  the 
glh  of  June  1761.  In  boyhood  he  was  employed  as  a  cowherd, 
and  afterwards  he  drove  the  ginhorse  at  a  colliery,  in  his 
fourteenth  year  he  became  assistant  tireman  to  his  father  at  a 
shilling  a  day,  and  in  his  seventeenth  year  be  was  appointed 
plugmaa,  bis  dvty  being  to  attend  to  the  pumping  engine.  As 
yet  he  was  unable  to  read,  but,  atamulated  by  the  desire  to  obtain 
fuller  information  regarding  the  inventions  of  Boulton  and  Watt, 
be  began  in  his  eighteenth  year  to  attend  a  night  school  and 
made  remarkably  rapid  pnigtess.  In  1801  be  obtained  a  aitii*> 
don  as  a  brakesman,  in  iSoa  he  l)ecame  an  cngineman  at  Willins- 
ton  Quay,  where  he  took  up  watch  and  clock  cleaning,  and  in 
1804  he  moved  to  Killingworlh,  where  in  1S12  he  was  app<iin:t'tl 
engine-Wright  at  the  High  Pit  at  a  salary  of  £100  a  year.  It  w 
at  Kilhngworlh  that  he  devised  his  miner's  safety  lamp,  first 
put  to  practical  tests  in  the  autumn  of  1815,  at  the  same  time 
that  Sir  Humphry  Davy  was  producing  his  lamp.  There  was 
considerable  controversy  as  to  which  of  the  two  men  was  entitled 
to  the  honour  of  having  first  made  an  invention  which  was 
probably  worked  out  independently,  though  simultaneously,  by 
both,  and  when  the  admirers  of  Davy  fai  iSl7  presented  liim  witll 
a  service  of  plate,  those  of  StcphenaOB  coMttend  with  an  addieas 
and  £1000  early  in  t8i8.  In  iStaUsfntanitlBtbeeipctiaicnts 

with  steam  traction  that  W»  befalt  caaM  OB  At  WyUun  led 
him  to  propose  un  experiment  of  Ae  same  kind  to  the  pro- 
prietors of  the  KiUingworih  colliery,  and  he  was  authorized 
to  incur  the  outlay  for  constructing  a  "  travelling  engine  "  for 
the  tramroads  between  the  colliery  and  the  shipping  port  g  m. 
distant.  I  he  engine,  which  he  named  "  My  lyord,"  ran 
a  successful  trial  on  the  25th  of  July  1S14.  In  iSj2  hesucceeded 
in  impressing  the  advantages  of  steam  traction  on  the  projectors 
of  the  Stockton  &  Darlington  railway,  who  had  contemplated 
using  horses  for  their  wagons,  and  was  appointed  engineer  of 
the  railway,  with  liberty  to  carry  out  his  own  plans,  the  residt 
being  the  opening,  on  the  37ih  ot  September  18S5,  of  tbe  fiat 
railway  over  wlldi  passengers  and  goeda  wen  carried  m 
locomotive.  Bb  canaesiaB  with  tbe  StodKhn  tt  DrnHngMn 
railway  led  to  his  employment  in  the  construction  of  tbe  Liveipoal 
&  Manchester  railway,  which,  notwithstanding  prognostica- 
tions of  failure  by  the  most  eminent  engineers  of  the  day.  he 
carried  successfully  through  Chat  Moss.  \^'hcn  the  line  was 
ncaring  completion  he  persuaded  the  directors,  who  were  rather 
in  favour  of  haulage  by  tixed  engines,  to  give  the  locomotive  a 
trial.  In  consequence  they  offered  a  prize  of  £500  for  a  suitable 
maclune,  and  in  the  com(M:tition  held  at  RainhiU  in  October 
i8jq  his  engine  "  The  Rocket  "  met  with  approval.  On  the 
15th  of  September  in  the  following  year  the  railway  was  formally 
opened,  the  eiglit  engines  employed  having  lieen  made  at  the 
works  started  ^  SteplienBon  mh  Ilk  Tbomba  Wchudaoii 
(1771-1H53)  and  Edward  Pease  (,ii6j-iA^  at  Newcastle  in 
i8j  j.  Subsequently  Stephenson  was  engineer  of,  among  others, 
the  Grand  Junction,  the  London  8:  Birmingham  (with  his 
son  Robert),  Manchester  to  Leeds,  Derby  to  Lc-cds,  Derby  to 
Birmingham,  and  Xormanton  to  York;  but  he  strongly  dis- 
approved of  she  railway  mania  which  ensued  in  1844.  He 
w.as  also  consulted  in  regard  to  the  cunhlrucliou  of  radways 
in  Belgium  and  Spain.  The  last  year  or  two  of  his  life  was 
spent  in  retirement  at  Tapton  House,  Chesterfield,  in  the  pur- 
suit of  farming  and  horticulture,  and  there  he  died  on  the 
1 2th  of  August  1S48.  Stephenson  was  thrice  married,  his 
only  son  Robert  being  the  child  of  Fanny  Hcndmon,  hia 
finfc  wtfe^  iriw  died  bi  1806.  A  iiinibiii,  Gcoige  Seiben 
StaphBasan,  iriio  was  bom  at  NewcaatlB  hi  1819  and  died  near 
Cheltenhara  in  1Q05,  was  placed  by  him  on  tbe  engineering 
staff  of  the  Manchester  &  Leeds  line  in  1837,  and  subse- 
qucntlv  constructed  many  railways  in  England,  New  Zealand 
an<l  Denmark,  He  was  prerident  of  tbe  iBfltitUtioB  of  Civil 
Engineers  in  1876-1877. 

See  .Story  of  the  Life  of  George  Stephcuon.  by  Samuel  Sttiiies  (|8IS7> 
new  ed.,  187^);  and  Smiles's  Lutt  ti/  UnUth  kntinurf,  vol.  iii. 


Digitized  by  Google 


STEPHENSON, 


R.— STEPNIAK 


889 


STEPHENSON,  ROBERT  (1803-1859),  English  engineer,  only 
■on  of  George  Stephenson  (q.v.),  was  bom  at  Willington  Quay 
OB  the  i6th  of  October  1803.  His  father,  remembcrinK  his  own 
early  difficulties,  bestowed  special  care  on  his  son's  education, 
tmi  MBt  him  in  liis  twdftli  year  to  Mr  60100*8  idiool  in  Fuejf 
Stxeet,  Newcaade,  nboe  be  nenMiaed  about  four  yean,  la 
iSig  he  was  appreaticed  to  Nicfaolas  Wood,  a  coal -viewer  at 
KiUingworth,  after  which  he  was  sent  In  j8ij  to  attend  the 
sci'.ixc  r],.-^i  s  .11  ihc  university  of  Edinburfih.  Or,  l-.:>  rulurn 
he  assisted  his  father  in  surveying  the  Stockton  iV  lJ:irUnj<ton 
and  Liverpool  &  Manchester  lines,  but  in  1824  he  accepted 
an  engagement  in  South  America  to  take  charge  of  the  etiKinecr- 
ing  operations  of  the  Colombian  Alining  Associaliou  ul  I  tiii  lijn. 
On  account  of  the  diHiculties  uf  the  situation  be  resigned  it  in 
1837,  and  returned  to  England  via  New  Yoric  in  company  with 
Richard  Trevtthick,  whom  he  had  met  in  a  penniless  condition 
at  Cartafeua.  He  then  undertook  tbe  management  of  bis 
father's  factoiy  in  Newcastle^  and  greatly  aided  him  in  the,  im- 
provemeat  of  tbe  tocoaotivea.  I&  practice  was  not  confined 
to  his  own  country,  but  extended  also  to  Sweden,  Denmark, 
Belgium,  Switjtcrland,  Piedmont  and  Egypt.  In  this  connexion 
his  most  rcmarlcablf  'm L-mL  iitN  were  his  railway  bridges, 
capecially  those  01  ilie  tubular  girder  tyix;.  .\niung  his  more 
notable  examples  arc  the  Royal  Border  bridge  at  Berwick-on- 
Tweed,  the  High  Level  bridge  at  Ncwcastlc-on-Tyne,  the 
Britannia  tubular  bridge  over  the  Menai  Straits,  the  Conway 
tubular  biidge,  and  the  Victoria  tubular  bridge  over  the 
9t  LawiewJB  at  Montreal.  In  1847  he  entered  the  House 
of  G>mmonB  as  member  for  Whitby,  retaining  the  scat  till  the 
end  of  his  life.  In  1855  be  was  elected  pceaideBt  of  the  InsUtu- 
tloa  of  Civil  Eagfaieeet,  of  iddch  he  beame  •  member  in  iSjo. 
He  died  in  London  on  the  tath  of  October  1859,  and  wat  bmfod 
in  Westminster  .\hbcy. 

See  The  SUiry  of  Ike  Life  of  George  SU(>hensott,  includini  O  ittuuir 
of  his  Son  Robert  SuphenMn,  by  Samuel  Smiles  lt8$7 ;  new  cd..  (873) : 
feaffreson.  Life  of  Robert  Stephenson  (3  vols.,  1864);  and  Smlfes's 

iiies  of  Bnlah  Engineers,  vol.  iii. 

STEPNEY,  QEORGE  (1663-1707),  English  poet  and  diploma- 
tist, son  of  George  Stepney,  gruum  uf  the  chamber  to  Charles  II. , 
was  born  at  Westminster  in  1O63.  He  was  admitted  on  the 
foundation  of  Westminster  School  in  1676,  and  In  1682  became 
a  scbolar  of  Trinity  College,  Cambridge,  becoming  a  fcUow  of 
his  college  in  16S7.  Through  his  friend  Charles  Montagu,  after- 
mids  earl  of  Halifai,  he  CBtend  the  diplomatic  service,  and  in 
liqe  was  sent  as  envoy  to  Brandenburg,  He  icpNsented 
William  m.  at  various  other  German  murts,  and  In  170a  was 
sent  to  \'?enna,  where  he  had  already  acted  as  enwy  in  1693. 
In  I'/j-,  T'lLun-  r.'.igene  dcs-rrd  his  withdrawal  nn  ihr  ^;round 
of  his  alleged  p,ir;iality  to  the  Hungarian  insurgents,  but  the 
demand  was  taken  bark  at  the  request  of  Marllwrough.  who  had 
great  contidrnrc  in  Stepney.  He  was,  nevertheless,  removed 
in  1706  to  the  Hague.  In  the  next  year  he  returned  to  England 
in  the  hope  of  recovering  from  a  severe  illness,  but  died  in  Chelsea, 
Ixmdon,  on  the  15th  of  September  1707,  and  was  buried  in 
Westminster  Abbey,  Stepney  had  a  very  full  and  accurate 
knowledge  of  GeimaD  aSaim,  and  waa  an  eicellentl^ter- writer. 
Among  hb  ootrcnondents  was  Banm  Leibnits,  with  whom  he 
was  on  the  IneDdliest  tenni.  Mudi  of  his  official  and  other 
correspondence  is  preserx-ed  in  the  letters  and  papers  of  Sir 
John  Ellis  (Brit.  Mus.  Add.  MSS.  28875-18047).  purchased 
from  the  carl  of  Macclesfield  in  iS;;,  am!  others  arc  available 
In  the  record  office.  He  contributed  a  ver>iun  of  the  eighth 
satire  of  Juvenal  to  the  translation  (1605)  of  the  satires  "by 
Mr  Dryden  and  several  other  eminent  han<ls."  Dr  Johnson, 
who  included  him  in  his  Lives  oj  Ihc  Ports,  called  him  a  "  very 
lioentiooB  translator,"  and  remarked  that  he  did  not  "  rccom- 
penie  Us  neglect  of  the  author  by  beauties  «(  his  own." 

HU  poems  ap[H-ar  in  Chalmers's  KngUsh  Poets,  vol,  viii.,  and  other 
eoWection^  of  the  kind.  Some  of  hi^  corre«i«jndenee  is  printed  by 
Tj  M.  Kenilili-  in  .S'fii/c  Papers  and  Correspondence  .  from  the 
Jtliolution  to  the  Accession  of  the  House  of  llanoter  (1857}.  A  list 
tt  the  Maedeifeld  ictlcn  b  Co  be  fooad  in  tbe  Report  of  the 


Hist.  MSS.^  Commission,  No.  i.,  app.  pp.  34-40.  For  an  account 
of  Stepney's  family  and  circumstances,  sec  R.  HarriMB,  Stun 
tfetices  of  the  Steptuy  Pimily  (1870),  pp.  33-38. 

STEPNBY.  an  eastern  metropolitan  borough  of  London, 
England,  bounded  N.  by  Bethnal  Grcca,  £.  by  Pnlar,  S.  by 
the  fiver  Thames,  and  W.  by  the  Gity  of  LandoBand  ShonditdL 

Pop.  (1901),  ir;S  6oo.  It  forms  part  of  the  "East  End"  of 
London;  the  parish,  indeed,  formerly  covered  practically  tbe 
whole  rire.i  termed.  Here  arc  srjualid  streets  and  ph  mh  houses 
typii-al  of  the  [xiorest  rla.ss  of  inhabitants.  The  thuruujjliiarcs 
of  Mile  End  Road  and  Whiterhapel  Road  and  th.Tt  o:  (  omnuTcial 
Road  East  traverse  the  borough  from  the  cast  and  converge 
near  the  City  boundary,  where  stcK)d  the  ancient  Aldgatc. 
In  the  north  Stepney  includes  the  districts  of  SpitaJfields, 
Whitechapel  and  Mile  End;  and  in  t  he  south  Wappinft  Sbidwdl, 
Ratcliff  and  Limehouie.  The  southern  districts  are  ocaqrfed 
by  saHors  and  labourers  in  the  St  Kathcrine  and  London  Docks 
and  the  wharves  and  factories  lining  the  riv«r4MHiifc.  TheiMaish 
church  of  St  Dunstan,  Stepney,  is  a  perpendlcu!arbuilding,mudl 
restored,  containing  many  monuments  and  curious  inscriptiooa. 
The  church  of  St  Anne,  limehouse  (1730)  is  by  Nicholas  Hawk^ 
moor.  The  district  of  Spit-^lhejiis  has  an  old  association  with 
the  silk-weaving  industry-;  a  tradi  in  singing  birds  is  also  char- 
acterislie  of  this  district;  and  in  RatrlitT  the  well-known  natural- 
ist's firm  of  Jamrac h  is  situated.  In  the  extreme  west  t he  borough 
includes  within  its  Iniunds  the  historic  Tower  of  L<indon,  the 
Royal  Mint  and  the  fine  Tower  Bridge  over  the  Thames.  There 
is  no  bridge  below  this,  but  the  construction  of  the  Rotherhitbe 
Ttmnel  was  authorized  in  1900.  The  Thames  Tunnel  is  used 
by  the  East  London  railway.  Among  institutions  the  princ^sal 
is  the  People's  Palace,  Mife  Bad  R«ad,  opened  by  Queen  Vlctaiin 
in  1887  as  a  {riaca  ol  intdlaclnal  and  physical  iccteation  and 
education.  The  Dn|icn^  Caaqiany  contributed  largely  to 
the  cost  of  erection.  Toynbee  Hall,  Commercial  Street,  was 
founded  in  tKK4  under  the  trusteeship  of  the  Universities 
Settlements  .\s.sociation  and  named  after  .Arnold  Toynbee 
(d.  1883),  a  philanthropist  who  devoted  him.sclf  to  work  in  this 
part  of  London.  Other  institutions  arc  the  I>ondon  Hospital, 
Whiteehapel.  the  East  London  children's  hospital,  the  head- 
quarters of  Dr  Bamanlo's  Homes,  Stepney  Caus<-way,  and  Her 
Majesty's  Hospital  for  waifs  connected  therewith;  the  Stepney 
training  college  of  the  Society  for  Promoting  Christian  Know- 
ledge, and  the  SpitaUiclds  trade  and  tedtnical  sdiool.  There 
ia  a  liah  market  in  Shad  well,  and  a  vqqsttUe  mulBel  la  Spital- 
fields.  Stepney  isaanfffBgsnbisiieprfcinthediottaedfljmlBU. 
The  municipal  borough  comprises  the  StQ)ney,  WUtcchapd, 
Mile  End,  Limehouse  and  St  George  divisions  of  the  Tower 
Hamlets  parliamentary  borough,  each  di\'ision  returning  one 
member.  The  borough  council  consists  of  a  mayor,  10  aldermen, 
and  60  councillors,    .\rca,  i765'6  acres. 

The  name  appears  in  Domesday  and  later  as  Slevmhrlhe. 
The  sulTix  is  thus  the  common  form  hylhc,  a  haven;  but  for  the 
prefix  no  certain  derivation  is  offered.  .\\  Mile  End,  so  culled 
from  its  distance  from  the  City  (.\ldgate),  the  rebels  from  Essei 
under  the  leadership  of  Wat  Tyler  assembled  (1381},  and  here 
Richard  II.  first  met  them  in  padey.  Pepys  seooids  the  nUsge 
as  a  favwirite  place  of  tnart. 

SI'VNIAK,  tnumn  (185S-1895),  Rnmlan  nvolntionte, 
whose  real  name  waa  Seigius  Michaelovitch  Kravchinski, 
was  born  in  South  Russia,  of  parents  who  belonged  to  a  noble 
family.  He  received  a  lil>eral  education,  and,  when  he  left 
school,  Ix'came  an  cjfiiccr  in  the  artillery;  but  his  sympathy  with 
the  peasants,  among  whoiTi  he  had  lived  during  his  Iwyhood 
in  the  country,  developed  in  him  at  first  democratic  and,  later, 
revolutionary  opinions.  Together  with  a  few  other  men  of 
birth  and  education,  he  began  secretly  to  sow  the  s<?ntiments 
of  democracy  among  the  peasants.  His  teaching  did  not  long 
remain  a  secret,  and  in  1874  be  was  arrested.  He  succeeded 
in  making  his  escape— possibly  he  was  permitted  to  escape  on 
account  of  his  youth— and  Immediately  began  a  mora  vfgORNiB 
campaign  against  autoctacy.  sympathetic '  nature  waa 
inflvwand  by  Indignation  against  the  brutal  methods  adopted 
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towards  prisoners,  especially  political  prisoners,  ar.ii  by  the 
Stem  measures  which  the  govemmcnl  of  the  tsar  felt  compelled 
to  atlopt  in  order  to  refircss  the  revolutionan,-  movement. 
His.  iiiilitiiialuiii  larrievl  hini  into  arrorsl  Uit  ;l  linu-  with  thoic 
who  advocateii  the  terrorist  policy.  In  consequence  he  cx|H>Mr<t 
himself  to  danger  by  remaining  in  Russia,  and  in  1880  he  was 
obliged  to  leave  tbe  countiy.  He  settled  for  a  short  time  in 
Switxerland,  then  ft  fftvouiite  resort  of  rcvoluliunar>  leaders, 
■ad  after  a  few  yeus  omc  to  Itondoo.  He  w«*  «lieady  known 
in  England  by  hi»  book,  Umivptmiii  Xuma,  'MA  had  been 
published  in  London  in  sSMa.  He  foHowed  it  up  with  a  number 
of  other  works  on  the  condition  of  tlie  Russian  peasantry,  on 
Kil  ili:  r-i  and  on  the  conditions  of  life  in  Rusda.  His  mind 
gr::i4uuij>  turned  Irora  belief  in  the  efficacy  of  violent  measures 
to  ilie  acceptance  of  constitutional  methods;  and  in  his  last 
biwik,  Kiu^  .S.'i'ri  aiid  Kiiij^  1^7^,  he  sfx)ke  with  approv;U  of  the 
efforts  ui  iH'lilA  ians  on  the  IJlH-ral  si<le  to  effect,  by  argument 
and  peacctul  agitation,  a  change  in  the  altitude  of  the  Kus&Lan 
government  towards  various  reforms.  Stcpniak  constantly 
wrote  and  lectured,  both  in  Great  Britain  and  the  United  Slates, 
in  avpport  of  his  views,  and  his  cneisy,  added  lo  the  interest 
«f  hb  peiaoaalily,  won  lum  many  frienda.  He  waa  chiefly 
Identified  with  the  Sodaliau  Id  En^and  and  the  Sodal  Dcmo- 
mtie  pwtiet  on  the  Coptfaeat;  hut  he  «u  regnded  Igr  mn 
of  an  opmiona  aa  ao  agitator  whose  motives  had  always  been 
pure  and  d&interested.  Stepniak  was  killed  by  a  railway 
engine  at  a  level  crossing  at  Itcdford  Park,  Chiswick,  where  he 
resideil.  on  the  jjrd  of  I)en;mlH;r  1895.  He  W»s  crtmatcd  at 
WokinK  on  the  jKth  of  DicemlH-r.  (H-      F  ) 

STEPPE  i  from  tlu-  Riiss.  si,  pi,  a  w.asle),  the  ivame  ii,\\i:n  lo 
tfac  kvcl  treeless  plains  in  certain  {Kirts  of  the  Russian  iCmpire, 
•ad  tlwnca  aomctimes,  thuuKh  not  commonly,  extended,  in 
phy^cal  geography,  to  signify  similar  plains  elsewhere.  The 
name  is  most  commonly  applied  s|x>cificaUy  to  the  plains  in 
the  south  and  aouth-eaat  of  Eurapean  Russia  and  in  the  south- 
west of  Aaiatk  Russia,  lad  ill  this  iMiineiim  tlit  tam  aoowdmes 
annotes  semi-desert  conditions.  Otherwise  tlie  Russian  steppes 
may  lie  oonaiderad  as  kindred  to  and  connected  with  the  HtkUn 
(heaths)  of  northern  Germany. 

STEPPES,  GENERAL-GOVERNORSHIP  OF,  a  portion  of 
Russian  Central  .\sia  which  includes  both  what  was  formerly 
known  as  the  Kirghiz  Step[H',  ami  the  repion  around  Om.sk. 
which  was  t'ormerly  |Kirt  of  W  et^li  rn  S;1m  ria.  Il  consists  uf 
four  provinceii:  .Vkmolin&k,  Scmiiiaialin&k,  Turgai  and  Uralsk, 
liaving  a  total  area  of  711.000  aq.  m.  and  a  total  population 
of  3,47],93i  in  1847.  Details  are  given  under  the  names  of 
tlie  provinces  respectively.  Umsk  is  the  capital. 

mUOBATB  (Gr.  mpibt,  solid,  and  ^^jnt,  a  base),  tlie  term 
in  aidilteGtnm  gfam  to  tlie  substractuie  of  lovgh  mssouy  of 
a  Oreektenqde. 

RIRlOCHIinvreT  (Gr.  artp^.  solid,  and  chemistry), 
a  branch  of  chemistry  which  coniiders  the  spatial  arrangement 
of  the  atoms  comi>osing  a  molecule  tsee  Stereo-isouerismV 

STERBO-ISOMERISM,  or  Sti  kI-OMi  kism.  a  term  introiiuced 
by  Victor  Meyer  (by  wa.\  o!  his  <lcnomiuatioti  slcreo-cheinislry 
for  "chemistry  in  since  ":  to  denote  those  ca>rt,  ol  isomerism. 
i.e.  the  difference  of  properties  accompanying  identity  of  mole 
cular  formulae,  where  we  are  forced  lo  admit  the  same  atomic 
linking  and  can  only  ascribe  the  existing  difference  lo  the  different 
idative  position  ot  r^'>>nis  m  the  molecule. 

ffsilsricfll.— Conaiderationa  '■«»>"»™i"g  the  leiative  position 
of  atonu  have  besn  tnwed  taftck  aa  fsr  at  Swedenbotg  (1731); 
in  aore  leoent  tunes  the  fint  pmposal  in  this  direction  seems 
due  to  E.  Patemd  (1869),  foUowed  by  Auguste  Roscnsiiehl 
«nd  by  Alexis  Oaudin  (187,?').  The  step  made  by  J.  .\.  I-e  Bel 
and  J.  H.  van't  ffoff  C1S74)  brought  considerations  of  this  kin<l 
in  the  reach  of  cxperime'.ital  test,  anil  s<3  led  to  "  sterco- 
cheniislry .  '  Th<'  work  of  Louis  P.isteur  on  molecular  asv-mmctry 
in  tartaric  acid  m -'.o  i<mchcd  stcrco-chemistry  so  nearly  that. 
ha<J  struclural  chemistry  been  sufficiently  developed  then, 
stereo-chemistry  might  have  originated  fourteen  years  earlier;  | 
it  happened,  however,  that  WisLicenua's  investigation  of  lactic  I 


acids  (iS6<j)  immediately  stimulated  Van't  Hofl's  views.  The 
fundamental  conceptions  of  Le  Bel  and  Van't  HofI  differ  in  that 
t  he  former  are  basetl  on  I'astcur's  notions  of  molecular  asymmetry, 
the  latter  on  structural  chemistry,  especially  as  developed  by 
.August  KekuJe  for  quadrivalent  carbon.  Both  seem  to  lead 
to  the  same  conclusions  as  to  stcico-isomerism,  but  the  Utter 
has  the  advantage  of  aUowiQg  a  mote  detailed  insight,  whcnas 
the  former,  which  is  free  fnwi  hjFpodMtical  l^wntlilhiiiit  la  of 
absolute  reliability. 

As  our  knowledge  of  steno-faoncrism  om^nted  m  the 
chemistry  of  carbon  compounds  and  found  the  I 
ment  there,  thw  part  will  be  treated  first. 

S!fro  i.inn;erism  in  Carbon  Compounds. 

1.  Ihf  .'1  jymwi.'riV  Oir'wn  Alovt. — ThnuRh  5teret")-chemi">tr>'  is 
baM.>l  on  the  notion  ati)ms,  then'  is  m  m  iIh-  li.isi  ii,ir.(;er  tli.ii  it 
may  bre.ik  down  wl-.cii  newer  notions  about  those  atoms  arc  inlro- 
(liiciil.  Even  admitting  that  tbey  an  of  a  compound  nature,  sA 
built  up  from  smaller  clecirical  particles  or  any'liing  else  and  able 
i<i  split  Hp  ntuler  given  condition*,  their  average  lapse  of  existeaca 
is  long  enough  to  consider  them  as  reliable  butlding^toosa  of  tllO 
molecule,  though  thcw  buildin8-«tones  may  give  way  now  and  then, 
a^  our  iK-st  ordinary  ones  by  the  action  of  an  e^inlxjuakc.  Another 
thing  which  sterco-chcoiistn^  abiitriiets  U-fori-hand  is  the  movement 
of  atoms,  which  is  generslQ^  accepte<|  to  exist,  but  becoming  less 
at  the  temperature  sinks  and  disappraring  at  absolute  zero.  And 
so  che  fallowing  symbols,  repri"«nting  atoow  in  «  fiaod  position, 
may  correspond  to  these  last  circinnstancea,  whereas  at  ordinary 
tem|KTaturcs  atums  may  vibr.iie,  f.  r  inNt^uiee.  with  the^e  fixed 
JKisil  iuns  its  rertl  rrs. 

The  first  develnjimcnt  from  «ructural  to  stor<ii-cheniif-tr\-  was 
to  consider  the  retativc  position  of  atoms  in  methane.  CH».  Structural 
chemistry  liad  proveij  that  the  four  atoms  of  hydroi;<'ii  were  linkeci 

to  curt>un  and  not  lo  cuch  ulber,  thus  C 


/H 

H— HC<  , 


and  not,  for  example. 


but  how  the  four  were  grouped  remained  to  decide. 


The  decision  is  derived  as  follows  ^— 

If  the  four  hydrogen  atoms  aie  supposed  to  be  in  a  plane  on  eao 
aide  of  the  caibon  atom  aa  aboua,  tsm  mstbyHitorides  CHiCJ  1" 
be  poaaiUe,  vis.: — 

H  ^^H- 


H 


Such  isomeric  compounds  have  ne>'er  been  found,  but  they  appear 
,l^  MMin  as  the  four  atoms  (fir  groups  of  atoms)  to  which  -rncn  h 
ci'mbined  are  different,  for  example  In  CHFCIBr,  fiuotdiloAiom* 

melhaiii'.  Then  and  only  then  two  isomeric  compriunds  have  ^fft 
regularls  ob><  iAiil,  and  the  sole  notion  about  relative  poshioB  ef 
atoms  in  meihiuii-  whicli  exnlains  this  fact  is  that  the  four  group* 
combined  with  rarlxin  are  pl.sce<l  at  tin-  Miir.nnts  ol  a  tii r.ihcdron 
whose  centre  is  formed  by  carbon.  The  two  |Kissibilities  arc  thea 
represented  bys^ 


Fig.  2. 

The*  (;r"ii|)ini;s  ha\e  the  character  ol  enaiitiumorphism,  it  they 
are  iinn-iiieiil ii al  tnirmr  irnajjes.  Il  any  of  the  two  differences  in 
(he  summits  is  given  up.  tur  exani|ile.  F  suKsiituted  by  CI  with  the 
formation  of  CTlClsHr  the  enantioniorphism  disappears. 

The  isomerism  corTe*|H>nding  to  this  ditferenee  m  relative  poMtion 
is  the  simplest  case  of  stcreo-itumerism.  The  carboo  atoen  in 
the  &|iccul  condition  deiicribed,  linked  to  four  different  atoma  or 
groups,  is  denominated  "  asymmetrii  curlHin,"  and  will  bc  denoted 
in  the  following  formul.ie  as  C.  Siereo-i-tomerism  csdsts  la  tartaric 
.acid.  HO,r  CHfOfI)  CHi()H>  rn,H  (studied  bv  Pasieiirl,  in  the 
lactic  acid.  CHi  CH  OH  t'(),H  (studied  by  Wisiin  iius  1,  while  the 
simplest  cape  at  present  known  is  the  chlorobromoHiinr.u  i  t  i<  .11  id, 
C'CbBr-F'CO,H,  obtained  by  Srhwarlz.  This  sterecj-is<'n^en!«m, 
due  to  the  presence  of  asymmetric  carbon,  >.s  of  a  characteristic 
kiiid,  which  is  in  perfect  accordance  with  the  theory  of  its  oricin, 
being  the  most  compkte  idcntitv  combined  with  the  difTerencc  ttiat 
exists  between  the  left  and  right  band.  AH  the  prapertiea  which 
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CMUMt  differ  in  tliia  last  sense  are  identical,  viz. :  melting  and  boiling 
point,  specific  gravity,  &c.  But  the  crynalliae  fonn,  whidi  may  ahow 
enamiomorphism,  indeed  ahows  this  difference  in  the  isomers  in 

question:  an<l  esfxtially  the  behaviour  (in  the  amorphnu*  state) 
toM.irds  i^Milarizcd  light  differs  in  (he  !«-iim>  that  the  plane  of  polarixa- 
tiim  is  tiirneil  in  ihc  left  t)\  the  one  i^otiKT,  .in<l  cx.trtly  a»  much  to 
the  r.^ht  by  the  other,  s..  th.it  ihey  iillv  Ik  termed  "optical  anti- 
podes." .\11  these  didercocts  duapuvar  with  the  atym metric 
Cuban,  and  tin  aiicsiMe  add.  UOyC-CHrCUrCOtH.  fram  tartaric 
add  w  opcically  Inacdw  aad  dunm  no  Mcrao-iaotnerism. 

3.  Compounds  with  more  than  on*  AsYmmelru  Carlnm  illHH.— 
S(ereu-i!)omeri»m  and  the  space  relation  uf  atoms  in  compooildl  with 
higher  asymmctn,-  can  lie>(  Ix-  <leveIo(ied  by  aid  of  ^jraphic  representa- 
tions, foumlol  Mil  the  ni>ti()n  of  sjiace  relations  in  iili.iiu'.  H»(_'-Cllj. 
A  consequence  of  the  tetrahetlr.il  j^ruuping  in  methane  is  the  con- 
figuration given  in  fig.  3,  uhere  llie 
SIX  hydrogen  atoms  are  substituted  hy 
•ix  atoms  or  group*  Ri, . . .  K«.  The 
•ecrnid  (above)  canion  atom  is  sup- 
posed to  be  at  the  top  of  the  lower 
tetrahedron,  and  vice  versa.  Each 
other  position,  obtained  h\  turning 
RiRiRj  around  the  •C— C  axis,  is 
also  possible,  but  since  nu  Lv,>riierisni 
due  to  tliia  difference  of  relative  posi- 
ticn,  wliich  might  already  »how  itself 
in  ethane,  has  been  obaenred,  we  may 
admit  that  one  of  tlie  poaitions  ob- 
tained by  the  abr)vc  rotation  is  the 
stable  one,  and  fig.  3  ma\  npresent 
it.  For  simplicity'.s  s.ikc  ihi-.  fit;iirc 
may  be  projected  on  a  :  l  ui'  i  .  :iim\  . 
ing  Rt  and  K«  respectively  U)iu.ir<l  an<l 
downward,  with  R|R|  and  R|Kt  as 
•t  viricli  hada  to  dift  fint  of  tiie  four  coafigurations  representing 
the  atem-liomm  pomUe  in  tiie  above  cate.  Ttiey  differ  in  the 


Fib.  i. 


iHBen  ponii 
epatisl  am 


Rr 


Rl 


R«— C— R, 


R. 

R,— <l~R, 
R.— R* 

1.. 


«f  R(RiR«  aad  R«R|R* 

R. 

R,-C 
R.    C  k. 


I 

R,— C— R, 


K. 


<1-R, 

L 


As  one  asymmetiic  caibon  introduces  two  stereo- iDomers  and  two 
introduce  four,  n  asymmetric  carbon  atoms  will  lead  to  i-  i^jraers. 
They  arc  grouped  in  pairs  presenting  enantiomorphic  figUKi-.  iu  .-.juce, 
a»  do  the  first  .and  the  last  of  the  above  symbols,  which  correspond 
t^l  tiiu  ciiaracter  o!  i>|)iii.il  antiiXKlcB,  where.iH  the  first  and  siOeoild 
currespood  to  greater  dilferences  iu  melting  points,  &.c.  A  well- 
atndiiil  aaainw  ia  offered  by  the  dibrcMBide*  of  danamic  acid, 
CillfGHBr'CHBr'OO^  They  have  been  obtained  by  Lielicrmann 
in  two  antipodes  meittng  at  93  ,  and  two  other  antipodes,  difiering 
in  optical  rotatioa  from  the  fust,  and  melting  at  195  . 

A  simplification  \*  iniru<lure'1  when  the  »tructural  formula  allows 
sytiniu'-tv,  as  is  the  case  in  R,R.RiC'CRiKiR|.    TIm  iour  aboVC- 

mcotioaGd  symbols  then  are  reduced  to  three; — 


Ri-6-R. 

R. 


Rr-^Rt 
Rr-t-R, 

R, 


Rr-i-Ri 
rJ-Ri 


of  wludi  the  first  and  last  show  the  citantiomorphism  tMViiiapondIng 
to  the  character  of  optical  antipodea,  while  the  second  *1m>ws  sym- 
metry aad  ooricsponas  to  an  inactive  type.  A  wdl-atndied  example 
b  offered  here  by  tartaric  add:  the  two  antipodes,  often  denoted 
as  d  and  I,  have  been  found,  viz.  in  the  orditiary  dextrogyic  form 
and  the  laevogyrc  form,  prepared  by  Pasteur  from  racemic  add, 
while  the  thirri  corn-sponds  to  mcsirtartarir  aciil;  such  intcnwlly 
compensated  compounds  are  generalK-  termeit  "  meso." 
H_  R        ^-  ^y'"^   Compounds. — Thtee  or 

■    more  carbon  atoms  may  link  to- 
getlicr  M>  as  to  produoe  inig  qniems 


F1C.4. 


RiCR, 

It  is  in  thi-*-  cases  th.r.  irn-  ]  rincipic 
of  the  asymmetric  carbuii,  uliich  in 
the  alwve  caae  leatts  to  2' =  8 
■Miai^iaMPMa.  k  eaaily  applied  by 
maaiM  of  graphical  rtptesentations 
ia  a  plane,  derived  from  the  tfiace 
-  '  I  shown  hi  Jig.  4,  The  ah 
Ri  .  •  •  Rsi  an 


or  above  the  pUitc  in  which  the  carbon  ring  is  supposed  to  be 
rituated.  aad  tUa  nay  be  indiGatad  by  the  ibHowiag  vmbols^ 


where  the  r.irbon  atom*  ate  supposed  half-way  bati 

R.and  K.,  k.  and  R,. 

One  iif  the  niont  simple  exam |  li  s  is  oflcied  by  the  trimethyleae' 
dicartwxytic  odds  (.H, 

/\ 

HC>,C  HC — C  H  CO,ll 
for  which  three  formulae  can  be  deducecl : — 

eoiit  co,n     co,H  m        m  coal 

-''Np^  Js;]^^  cJssp'- 

H  'n  'u 

the  first,  where  the  carboxyl  groups  -COjil  lie  on  the  same  side  of 
tlie  caiboB  ring,  called,  aa  Voa  Baeyer  araposed,  the  fu-fonn,  the 
otlwn  fMM^onaa.  The  trans-forms  snow  enantiomorphism  and 
correspond  to  optical  antipodes,  whereas  tlie  fint  symbol  may  be 
considered  aa  coiiespuiitMng  to  mcsotartanc  aHd,  symroeirieal  in 
coniigtiration  and  inactive;  this  third  stcre»i-ivimer  has  als<j  (locn 
met  with. 

Special  attention  has  been  si\x-n  to  those  ring  systems  of  the 
genefalfom^-  Rts^Jir-K*<ylf* 

r/^\r,— r/^\r, 

This  trans-form  corrwnonds  to  a  ris-form,  where  both  Rt  and  R| 
are  on  the  same  side  ot  the  plane  containing  the  ring.  These  latter 
arc  ciutntiomorphic  in  the  ordinary  sense  of  the  word,  but  the 
particular  feature  is  that  the  trans-form,  though  offering  nr  plane 
of  symmetry,  is  yet  identical  with  its  mirror  image,  and  thus  not 
enantiomorphic  and  not  rom-^ponding  to  optical  antipodes  hut  to 
the  m»^>-form. 

There  conespondencca  have  been  realized  by  Emil  Fischer  in 
d(  riv.itivai  af  alaiuiia,  H^<OU(Nlli)-CQiH.  which  eiiatt  in  tint 
dnti)xjdes  4  aiu)  I.  Two  of  these  molcculoa  can  iw  comliined  to 
alan^l-alanine :  H .C  CH  N H  (COC  H M I ,  CHi)*COkH.whid^aacoa- 
taimng  two  asymmetric  carbons,  may  be  had  fat  fow  stCreO- 
isomeia  dd,  U, «  aad  td.  In  tbcix  anhytfridea 

Hv>TO— NHvyCH, 

H,C''^NH— CXX^H 
we  men  the  above  t>  pe.  and  find  that  rfrf  and  //  formed  the  predicted 
antipodes,  while  the  anhydride  of  di  an<l  Id  is  one  and  the  same 
substance,  without  .iny  optical  activity.    Such  caites  are  often 
termed  "  pscudo-asymnietnc." 

4,  Isolation  of  Opiual  Antipodes. — The  optical  antipodes  are 
often  found  as  natiual  products,  as  is  the  case  with  the  ordinary 
or  (f-tartaric  acid;  gmeially  on!v  one  of  the  two  forms  appears,  tne 
second  form  (and,  more  Kenemlly  Ixjth  forms)  bcin;;  obtained  syn- 
thetically. This  is  a  problem  of  i^uirtii  tilardifticult)  .  since  the  artificial 
production  of  a  comji-iund  with  asymmetric  carlxin,  from  another 
which  has  no  asvmnR-tric  carlion,  always  proiluc  i  s  the  1\mi  antipodes 
in  equal  quantity,  and  these  antipodes^  by  their  identity  in  most 
propertias,  Ag ,  melting  aad  boUine  point,  solubility,  and  alio  on 
aooount  of  thSr  analotona  diemicalfaehaviotir,  cannot  be  separated 
by  customary  metho<M,  the  application  of  which  is  rendered  still 
more  ililticult  by  the  formation  of  a  so-called  racemic  c<ini|x>und. 

The  method  calle<l  "  spr^ntanecus  separation  "  was  first  obwrvcd 
by  I'asteur  with  racemic  acid,  which  in  its  double  sodium  and  .\n: 
monium  salt  crystallucud  from  its  aqueous  aolutbn  in  two  cnantio- 
morphic  forms,  wluch  could  be  soparatod  on  examination.  One 
of  tnc  two  proved  to  be  the  ordinary  sodium-aromoniuin-tartiBte. 
the  other  its  laevogyre  antipodc;  thusf-tartaricaci<l  was  discovered, 
and  racemic  acid  pn)vc<l  to  be  a  combination  of  d-  and  /-tartaric 
acid.  The  further  examination  of  this  particular  transformation 
showfxl  that  it  had  a  definite  temjieratiire  limit.  Only  !x:Ium  is 
Pasteur's  observation  corrolxiratcd.  while  al«\-e  27°  a  rarcmate 
appears:  these  changes  are  due  to  a  chemical  action  taking  pJaca  at 
the  given  teni(ieraturc  between  the  solid  s,ilts: — 

2C.O,H..NaMI.  4H,0  ^  (C.O.H.NaNHOj  ^HiO-feHA 
one  molecule  of  the  ti-  and  one  of  the  /-tartrate  forming  abo\'C  27", 
the  r.iceni.ite  with  loss  of  water,  while  under  27°  tlie  opposite  change 
occurs.  This  temperature  limit,  generally  called  transition-point, 
was  discovered  by  Van't  Hoff  and  Van  IVventer.  It  is  the  limit 
where  the  poaribility  of  «pontaneou.s  wji.iratiun  begins,  and  b 
relati\-ely  rare,  lo  that  this  way  of  separatuM  ia  aa  caoeptioosl  ooe. 
moat  antipodea  formfaig  a  noemk  oonpound  atable  ataO  tempeta- 
turea  that  come  iato  qucetion. 

The  uae  of  optkalbr  Mtiv*  oompounda  in  KpaiatinK  aotipoda 
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is  of  the  greatest  v.tluo.  The  Kpneral  principle  is  tliat  diecompounds 

which  the  d-  and  /-form  ulth  ii  ilifTerent  active  compauml,  for 
insl  itire  d  producing  'i<i  ■m  l  iimmiis  arui|^xHU">  iiiii!  m) 

exhibit  the  oriiinarj-  differerm--,  eg.  in  solubility,  which  allow 
M  .11  ii  Ml.  It  was  HI  this  way  that  I'astcur  split  up  racemic  arid 
by  cinchoiiinc.  This  method  bijA  since  bi«n  applictl  to  the  most 
VuiDut  acids;  bsies  inav  be  split  in  an  analwout  wa^ ;  artificial 
COniliC  was  separated  by  Ladenhure  hy  means  ola-tartanc  acid,  and 
OMfli  thne  antipodes  provetl  to  l>e  identical  with  natural  cunine, 
AiiMlyitei  mill  ketones  on  the  other  hand  may  be  split  up  by  their 
combinations  with  an  active  hydrazine,  &c.,  and  so  thi-s  method  is 
by  far  the  most  fruitful. 

The  formation  of  a  racemic  compound  built  up  from  dd  and  id 
ittsalso  been  observed  in  the  ■oolledpMtiilneeiiMCSi  Ancnmpte 
is  the  racemate  <rf  itrychniiie.  It  is  in  tids  case  also  Chat  the  transi- 
tbn-point  (onns  the  Hak  of  WHibfe  separation,  determined  by 
Lxdenburg  and  G.  Doctor  to  6e  y>*._  Such  partial  raremic  com- 
bination however  occurs  only  in  exceptional  r;i^<'^,  dsi'  ii  would  have 
inv.iliil.ili'il  thi^  mplhiKl,  as  it  did  spontannms  x  [larnti' in. 

A  dilTcTunt  way  dI  usin^;  active  crinipi.nin<U  in  priMlucing  antipodes 
consists  in  the  »<j  <  .illi  li  ,i-a  mmetric  synthesis.  The  metho<l  con^i^^ts 
in  the  introduct  on  of  an  active  complex  before  that  of  the  asyin- 
neiric  cutmi;  both  stefeo-iaomers  need  not  then  form  in  the  same 
<|witity.  W.  Marckwald  and  A.  McKeiuie,  who  chiefly  worked 
out  this  method,  found,  for  example,  that  the  salt  of  methylethyl- 
malonic acid,  C(CHi)  (C,Hj)  (CO,H)i.  with  the  active  brucine  fomis 
on  hcatin?  the  corrcsjvimlini;  salt  of  d-  and  /■methylethvlact'tic 
acid  C|t"lT|)  (CjH iH  I L  I  ):i  I  ,  with  the  /-antiiHAic  in  sli^;lu  excess. 

5.  Configuration  oj  Slereo-isomers. — The  conception  of  asymmetric 
carbon  not  only  opens  the  possibility  of  determining  when  and  how 
maiiy  stereo-iaomers  are  to  be  expected,  but  also  allows  a  deeper 
insiKtii  into  the  relative  position  of  atoms  in  each  of  them.  The 
chief  indication  here  lies  in  the  configuration  of  the  meso-type, 
already  given  for  mesotartaric  acid;  the  coirfipoinding  atsohtJ,  the 
natural  suRar  er}'thrile,  which  produces  dlia  add  Iqr  CKldatiOB, 
consequently  corresponds  to  CHfiH 

H— ij-OH 

H— i— OH 

Iiithadntaitea^,H^C'<CH<OH)fC0kH,  dMttnictimliyiiuaetiy 
a^Mn  bndt  to  <neso>fonii§ 

on  on  OH  on  noil 

HOfi-^  -I  -^~COM  and  VUkC-^-^-i^COja. 

,\  1>  iioU 

They  an  respectively  obtehied  by  tlwaiMation  of  riboae  and  natural 
xylose,  stereo-isomcrs  of  tiw  loniHib  COH(C(IOH)iCHiOH ;  the 
latter  produces  active  tartanc  acid  and  so  decidea  that  the  second 

formula  is  that  of  the  corrcspondinp  trioxyglutaric  acid,  the  first 
remaining  (or  that  obiaineil  from  ribosc. 

In  such  and  anal<:>gous  ways  the  cunli^uration  of  mcso-tvpes  may 
be  fixed  with  absolute  certainty.  The  decision  is  more  dimculi  in 
the  case  of  antipodes.  For  tartaric  acid  it  is  certain  that  the  d-  and 
Moraaa  oamapoiid  to 

CW  COkH 


and 


noia 


IKxiH 

C^OiH  ('0,1 !, 

but  which  of  the  two  represents  the  ordinary  rf-add  is  unknown. 
Eaii  Fischar  proposed  to  dacide  peovWeMlly  m  aa  artritrary  way 
and  admh  for  the  d- the  Int  iDnniila.  Thea  «•  nmy  conclude  that 
the  oatneal  walie  acid,  wfakii  nay  be  obtaiaad  by  the  rafawtiaa 
oiAtaitaiieacid,  Ii  C(W 


^1 

HCOH 

I: 


Oill. 

while  the  natural  xylaie.  which  produces  /-tartaric  acid  by  the 
I  ol  COiRibr  CHO  CnoH ,  coriapaada  to 

CHO 


H^H 
HO^H 
H^H 


The  results  obtained  in  these  and  analogous  ways  have  proved 
to  be  of  value  in  the  study  of  enzymes,  e.t.  such  complex  organic 
substancts  .is  z\ni.i^c  in  >east,  which  is  able  to  produce  in  small 
quantity  an  unpropurtioned  large  amount  of  chemical  change,  is 
thisra.scthctniiis(onn8tionaftlieau|arfhiooM,CsHulOiiiMoaloahal 
and  carbonic  acid 

c,n,:0.-jc,n.o+2CO,. 

These  enzymes  have  an  extremely  specific  action,  producing,  for 
instance,  the  chantce  in  ordinary  aalaral  glucose,  but  not  at  all  ia 

its  artificial  antipode,  and  so  they  an  often  valuable  means  of  isolat- 
ing an  antifxide  from  ths  inactive  mixtures  or  racemic  c<imj»umi«; 
this  methral  has  indeed  been  used  for  the  isolation  of  the  Rlurose- 
ant:|yi<le  from  the  artificial  racemic  form.  The  fnmliiinent.d  fact 
hen-  i-.  line  nnic  iivirc  to  Pasteur,  but  Km\\  Fis<  her  adilcd  that  suRars 
are  actetl  u|>on  by  zymase  in  an  anakwpus  way  if  their  configuratioa 
shows  a  certain  amount  of  identity.  For  example  yeast  acta  oa 

<2-Cluoaae  d'Mannoae  d-Fmctoae 

HCO  HCO  UdpOH 

HO^H 

Hoin  Hoin 

nclon  nion 
n<!:on 


HoiH 


neon 


neon 


n,^ 


on 


neon 
iiiCon 


on. 


and  we  observe  that  the  three  forniul.io  aijree  inde«Hl  in  the  lower 
four-carbon  chain.  This  particular  behaviour  led  Kischer  to  the 
expression  that  the  enzyme-action  on  Ri\en  substance>  nc-eil«  a 
corresponding  feature  as  "  lock  and  key  "  There  are  indic.1l ii>n» 
that  in  the  synthesis  by  enzynu^.  which  ix.ini|il<-s  h.m-  Ktn 
realized  in  fats,  sugars,  glucosides  and  albuminoids,  an  analogous 
behaviour  prevails. 

6.  MnbM  Tnn^omaHon  «/  ilnlf^edsf.— Thus  far  ve  have 
tuppoaed  the  molerule  to  be  stable  with  atoms  b  fixed  places,  as 
may  be  the  case  at  absolute  zero;  in  reality,  at  ordinary  temperatures, 
atoms  probably  are  endowed  with  movement,  and  this  may  be 
sup|wj><-d  to  take  place  along  the  fixed  i>laces  just  nuntinned  as 
centres,  which  movement  can  go  to  far  as  to  lead  to  total  trans- 
formatMMi,  the  one  atereo-isomer  'i'flT'gtug  over  iato  the  other 
Then  caiea  any  be  considered  now. 

As  a  geneial  nile  the  liquid,  gaseous  or  diaaolved  antipode  is  in 
itself  unstable,  tending  to  K>  transfortned  Into  inactive  complexes. 

Temperature  may  acceU  r.ite  thi?,  and,  as  a  rule,  sufKcient  hrat  will 
nro<lii(  c  till-  1  ■  •  '  f  i|>i:i  .i'  ac  li\ity,  h.iH  of  the  original  compound 
having;  chanv;r'l  n'.rr  1  1  its  optical  antiixxlc.  This  transforniatMm 
has  Ix-en  oftcfi  n^-A  1  1  pnjvjinne  the  latter,  as  wa«  first  dorx- bv  L« 
Bel  with  the  optically  active  amylalcohol,  HCCCniXC  tHt)(CH<OH). 
rendanac  it  inactive  by  aufllcient  heating,  and  separatinf  fniai  the 
obtainco  complex  the  stereo-iaomer.  walden  found  that  fo  aoaw 
caaes  aaalogmts  transformations  take  place  at  ordinaiy  tempmtarek 
as  for  instance  with  <i-{>hcnylbromacetic  acid,  which  within  thne 
years  totally  lost  its  consitlerable  rotative  p«jwer;  this  transfonnation 
has  lieen  termed  "  autoraccmization."  It  explains  that  till  now 
the  most  simple  compounds  with  asymmetric  carlHm  have  not  yet 
iiecn  obtained  in  antipodea;  active  CHCIBrF  might  Im-  obtained  by 
treating  chlorobromolluoraoetic  acid  with  potash,  but  autoracemiza- 
tinn.  wliich  especially  shows  itself  when  hilogim  an  Nolnd  to  the 
asymmetric  carbon,  might,  without  Special  pmautlana,  lead  to 
an  in.ictive  mixture  of  antipo<les. 

When  two  asymmetric  carbnns  are  present,  fOUT  atCno^iaoOBM 
are  possible,  which  may  be  represented  Dy: — 

(I)  A-l-B,  (J)  -(A-l-B),  (3)  A-B.  (4)  -(A-B). 
ft)  ani  (2),  as  well  as  (3)  and  (4),  being  antipodes.  The  st.ible  form 
will  l)e  in  this  ca^te  also  the  inactive  mixture.  corres[x)n<linK  in  the 
solid  state  either  to  (ij,  (2)  or  (3).  (4).  in  the  last  case,  suppose 
the  primitive  compound  is  (l>,  tlie  first  step  towards  stability  vay 
be  tnc  production  of  (3),  so  tnat  practically 
one  iterco-isomer  changes  over  into  another 
of  a  different  type.  Such  has,  for  instance, 
beca  pfoved  by  Bcchmann  for  /•menthol, 


HK^^H, 


which  on  heating  prodncea  a  form  rutatiuK 
in  opposite  sense,  though  not  the  antipode. 
Probably  H  and  CHi  in  the  lower  asvm metric 
carbon  have  changed  places.  A  further 
treatment  at  high  temperature  might  prob- 
ably produce  the  inactive  n^ure  of  this 
menthol  aad  ha  antipode. 
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7.  DouMy-Linktd  Carbon  Atoms. — When  carbon  atoni^^  art'  <loul>ly 
liaked,  »»  m  derivative*  of  ethylene.  HjC:CH»,  the  two  tctrahcdra 
npiHUtiiig  the  four  groups  around  each  carbM  WMf  bt  wpposcd 
to  have  two  Mimmits  combined,  «•  was  suppooad  with  <hm  In  Mmplc 
llakin^.  Fig.  5  rcpre^^'nts  thb  tuppcMitioa,  fran  whidi  foDim  that 
tiM  KX  atoms  in  quc<.tioR  M«  AtllKted  m  a 
i  by  a  ptaae  Bgmt— 


R,J  R, 


The  chief  conaequence  i*  that  as  soon  as  the  two  atoms  or 
groups  attached  to  each  aiboo  an  diSereut.  two  tUreo  itomera 
nay  be  loolced  for: — 

R,CR,  R.CRt 

Ri*^*Re  RfU'Ri. 
Sucb  hat  beea  fouad  to  be  the  caie,  fanatic  and  m;ikic  adit, 

HCCO»H  HCCOiH 

HO,C  (!  H  H-^  COiH. 

forming  the  oldest  and  one  of  the  moatrfaqileenmptet;  tlwiiwplnt 

i»  a-c  lilorproiiyWnf  (H,(  )HC:C"C1H. 

The  nature  oi  this  btcrco-Lsoracrism  is  <)irm'  ililTtn  nt  from  that 
in  antipodes.  There  is  no  enaniiomorphism  in  the  supposed  fon- 
ffMMiaaa.  aad  aa  ao  lotatory  power,  Ac.,  in  the  corresponding 
ecanpoanda,  viiidi,  ea  the  other  haod.  ahow  differences  far  deeper 
than  antipodes  do,  having  different  melting  points,  solubility,  heat 
o(  formation,  chemical  properties.  &c.,  behaving  in  these  as  ordinary 
isomers.  These  isomers,  haxTrie  <um\c  relation  to  ihuM'  in  cvfUr 
compound-s,  nvay  Ik'  jImj  ilcnatcJ  as  i  i'.-i,rtuili  a  t  aii'l  .''•t;ri  >■ : : unuirit ) 
forms,  a  cktse  anakogy  existing  indeed  in  those  ring  systems  ol  which 
■  ^typaia^ 


diieliatbMB 

liitiaatraBa* 


in  tlie  i,>tetiaaMtliylcaa  Aaiboxylic  acids, 
-aadciB4arni: — 

Wbea  two  double  carbon  linldngs  tie  onaent,  as  in  H|C  '.CH|, 
the  four  hydrooea  atoais  form  the  sumnits  ol  a  tetrahedron  accord- 
iacto  tbeoevewppient  in  fig.  4 ;  and  consequently  the  introduction  of 

mierent  croups  may  bring  enantiomorphism  ami  i>|iin  .il  .in;i|HKU's. 
This  has  been  realiced  in  the  compound  i-methvl-cvt/o-hexylidcnc-i- 
acetic  acid  (formula  1.),  firat  prepared  by  W.  Vi.  rcrkin  and  \V.  J. 
Pope  in  1908,  and  resolved  into  its  components  by  fractional  crysial- 
liatioB  of  iu  brucioe  salt  by  Perkin,  Pooe  and  Wallach.  The 
rabitaiKe  resolved  by  W.  Marckwald  and  R.  Meth  in  I9<k>,  which 
was  regarded  as  this  acid,  was  really  the  isomeric  I-mcthyl-A^- 
cyf/o-hexf nc -4  acctic  acid  (formula  II.),  which  contains  asymmetric 
carbon  atoms  ^^ec  Journ.  Chem.  Soc.,  1909,  05.  p.  1791;  cf.  ibid., 
1910.  97.  p.  4»6). 

HiCv     vCHfCHsv        yH     HtCv  yCHi-CH 

>C<  yCiCC  >C<  >CCHrCOkH 

«<\:HrCH/^  x:o,H,  h/  x:h,  ch/ 


II. 


of  ogticalfotatioB  cither  specific  or  aiolecuiar  rotation  amy  bechosen, 
liw  Irat  bcioK  tiw  tleviatiwi  caated  by  a  bver  of  I  dednietn  ta  kn^h 
vim  the  labataaee  In  qaeidoa  ia  •appoacd  to  be  pnaant  with  specific 
giavity  I,  the  latter  ii  tUe  vahie  annMpUed  by  ooe-bandredth  of 
the  aiolecalar  weiibt  Specific  rotatioo  is  indicated  by  [alo,  whete 
the  suffix  indicatca  the  wave-length  of  the  light  in  question,  D  being 
that  of  the  sodium  line,  and  t  the  temperature;  [MIq  is  the  corre- 
sponding value  of  molecular  rotation.  Both  values  vary  with  the 
•olveat  and,  aad  probably  are  most  adapted  to  solve  piobleBW 
touching  iciatians  of  rotator>-  power  and  configutation,  WBca  they 
apply  to  extrrme  dilution  in  the  fiimc  liquid. 

i  Iit:  the  most  general  rules,  relating  to  rotatory  power,  is  that 
for  t:li-rtrijl\ tis,  i.e.  s-ilts  in  Aqiii  iiu>  -^lUMidn.  viz.  the  limiting  rota- 
tion in  <liUite  Miliitioii  otiK  de|_)enJs  o-:  :ln_  iLtivc  radicle.  Oudcmans 
found  that  for  such  active  bases  as  quinine  in  its  salt*  with  hydro. 


fhlorir,  nitric,  chloric,  arrtic;  (ormiir,  fulfihiirir.  ox,illr,  phosphoric, 
perchloric  acids  tlic  specific  rouiion  (calcuUled  fur  the  base)  only 
variaafraan-an'to  — aW:  H.  H.Laadoltfainidtha«aniadiiaKfcir 
active  adds,  the  mono  lithium,  sodium,  potaaiam  awl  amnomum 
tartrates  varying  oaly  between  77-5°  aad  2i'$*  (calculated  for  the 
acid).  A  conesponchng  rule  may  be  expected  where  both  base 
and  acid  have  rotatory  power;  the  molecular  rotation  will  be  the 
sum  of  those  for  l);i>e  and  at  i<l  in  :^ilts  with  inactive  radicleti.  l^Aih 
of  these  rules  finds  su^icnt  explanation  in  Arrhenius's  view  of 
electrol>tic  diaaodatioa,  which  admiu  that  diluted  electrolytes 
are  split  up  in  their  iooai  and  ao  the  salts  of  quinine  (Q)  owe  their 

rotatory  power  to  the  ion       dtoee  of  acid  taftmtM  to  the  ion 

C4H  A.  aad  oainine-tartrate  to  both. 
With  non-electralytcs  rclatioos  are  leas  evident.  One  gencial  oban^ 

vaticn  is  that  non-.saturation.  especially  cyclic  structure,  aucaiettta 
rotatory  power.  The  siituratetl  compounds,  hydraaubona,  uoohols, 
ethers,  amines  and  acids  rarely  show  specific  rotations  higher  than 
to",  an.l  Mme  of  them,  mannite,  CH,OH(CHOII),CH,OII, 
for  instance,  show  such  small  values  that  only  a  more  thorough 
investigatiaa,  daa  to  tiia  tbewatiGal  piabability  a  routory  powenla 
a.>ym  metric  nalttiai  pradncte,  has  detected  the  optical  activity. 

Unsaturated  compounds  generally  show  larger  rotative  powen; 
amyl  alcohol  with  — s*  produce*  an  aldehyde  with  is*:  succinic 
(diamyl)  ether  with  9  produces  fumaric  ether  with  Ij  ,  Ac  Cyclic 
configuration  especially  leads  to  the  highest  vahwt  kaotni:  the 
lactic  acid  with  y  leads  to  a  lactone  with  —86', 
HiC-CHCOO 

(ioC-Hcl-CH,; 

mannosaccharic  arid,  HOiC(CHOH)«COjH,  to  a  dilactoae  (with 
two  rings,  formed  by  the  loss  of  two  mohiculea  of  water)  with  aaa*t 
whereas  the  original  acid  only  shows  a  small  rotation. 

A  second  conception,  which  connects  rotation  with  Oonlig[Uiat]M 
in  non-electrolytes,  is  due  to  Alexander  Crum  Brown  and  P.  A. 
t'uye.  It  starts  from  the  simple  assumption  that,  as  rotatory  power 
is  due  to  the  diffin  n.  <•  .>!  the  four  group«  around  the  asymmetric 
carl>on,  w  its  amount  may  correspond  to  the  amount  in  this.  So, 
generally  speaHag,  take  some  piapei^,  denoted  by  Kt, ...  tU 
res|»K  iivclv.  a  luncooa;— 

(K,-K;;  fK,-K,^  (K-.-Kt)  (K,-K.)  (IC-KO  (K,-K4) 

would  express  what  is  wanted.  It  becomes  zero  when  two  group* 
arc  equal;  it  changes  its  nga,  retaining  its  value,  when  Ki  is  inter- 
changed with  Kt.  &c.  The  chief  difficulty  in  application  is  to 
point  out  that  property  which  is  here  dominating.  It  has  bet-n 
supposed  to  be  weight,  and  then  the  above  expression  divided  by 
(Ki-|-K|  +  K]  +  K,)*  might  be  anmartianal  ^  ipedfic  rotation. 
This  explains,  for  instance,  tht  IB  We  homolawae  eeritaof  ghfCBric 
Hex     X  IM)H 

elhers      W        ,  augnentiag  the  heaviest  gRiap.  C(Ut,fint 

h:o,r 


the  specific  rotation,  which  then  passes  through  a  minimum 
(tSe  theoictical  Hmit  beiiw  aero) 
Ether  of  methyl,  ethyl,  propyl,  butyl,  hcxyl,  octyl, 
[al»--4«8*.  -9  2*.  -12  9'.  -i3-2*,-ii-3*,-io-a*. 

But  the  serious  objection  ia  met  that  groups  of  equal  weight  and 
different  structure  often  allow  ocmsidcrahle  rotatory  power  as  in 
methyl  acetvlamvEdalatc.  with  —146°,  though  in  the  formula 
C,lUllC(0CiHX)5  (C:t),CH,)  the  third  and  fourth  groups  are  of  equal 
weight.  It  is  in  this  way  esriecially  that  other  pi(i|Kr[ies  might 
be  tested,  such  as  volume  or  [lt  nnil\.  -.ttui  ^K-rluip^  qualities  rclatetl 
to  light,  such  as  refractive  power  and  the  dielectric  constant.  At- 
tempts to  connect  the  rotatory  power  of  a  compound  with  more 
asymmetric  carbons  to  the  action  of  each  of  these  separately,  »'.«.  by 

have  aoc  beea  very  iuccearfuL 
0(UI(CHOH)idibOH  of  the 


the  !u>-cnUeil  i>|'iir,<!  suiierpoaitian  have  not  beea 
In  the  four  ~ti  ri  i-isomcnc  — '"*"  "'^••'**»» 
following  conhguratioos 


coja 

H(icH 

noiii 
11,1011 

(f-xylonic 
acid. 

We  might  anppoM  the  tipper  Myawmtfie  euhoa  10  prndaea  a 

rotatioQ-f  Aar  — A.  the  ot1wr*B  and^C.  The  ratatiiMa  then 
«anA~B«C,  A  +  B+C,  -  A-B  +  Cand  -  A  +  B-Cor 
aero  in  totai  This  supposition  is  in  so  far  related  to  that  of  Cram 

Brown  and  Huyc  that  it  admits  that  the  smallest  conceivable 
change,  i.e.  hk n  i-  i  jnneric  change,  in  one  group  does  not  influence 
the  rotation  lau.'icd  by  the  asymmetric  carbon  attached  to  it.  It 
has  not  been  tested  in  this  case,  but  substances  as  propyl-  and 
t  i»opropyl-gl)'cerate  only  differ  ia  specific  rotation  from  —  12-9*  to 


CQiH 
H^H 

hcm!;h 
hcm!;h 

i-aralionic 
acid. 


coyH 
hJxhi 

H^OH 

H(!:oii 
H,('oii 

d- ril  Kjnic 
acid. 


CCMf 
HO^H 

HC^H 

IlioH 

h/oh 

»f-ly)conic 
acid. 
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—  1 1-8*1  and  might  pro\-F  idfMitical  In  the  lolvent;  ttidhsipett 
test  might  be  altorrfixl  by  iir.ipylisopropylacctic  acid. 

^  Steric  Jlindramf  —  I  lie  .lilTt  Kiin  in  the  rcUtivc  rxisitionK  of 
Stoma  not  only  explains  the  different  behaviour  of  optical  antipode*. 
as  has  been  indicated,  but  alto  fLvwaamc  indication  wiwre  no  optical 
activity  is  concerned. 

Is  UW  MeKO-iao'iiori^iii  ethylene  compounda.  tnUsg  malcic 
and  hnnaiieaidd  as  eiuiuipii  -.,  Npace  relations  cliiefly  imficate  that 
in  one  of  tke  two  the  carboxj  I  groups  COM  ara  neamr.  Such 
aoems  indeed  to  diaactctise  nialeic  acid.   It  easily  gives  an  an- 

HC-CO 

bydfUe  of  tlie  cyclic  formula 

!!  > 

and,  tnveraely,  when  cyclic 

Ht'-(  o 

compounds  such  as  benxene  arc  broken  ilown  by  oxidiiinE  agents, 
it  is  msleic  and  not  ftunaric  acid  that  appears.  Ou  litt  oner  hand 
tiie  presence  of  the  two  negative  carboxyls  makes  malrie  acid  the 
■tron^pf  acid  but  less  stable,  with  a  pronounced  tendency  to  change 
orver  into  furnaric  arid;  (his  goes  hand  in  hand,  according  to  a 
general  rule,  with  smaller  heat  of  f<irniatii>n,  lower  melting  p<iint 
and  in.  ri  u>ed  sujlubility. 

In  the  cyclic  compounda  analogous  phenomena  occur.  The  for- 
mation of  lai  rones,  i.e.  cyclic  anhydrides  derived  from  oxy-acids  by 
interaction  of  hydroxyl  and  carhoxy  l,  prencnts  one  of  them.  In  the 
oxy -acids  of  the  fatty  series  a  particuLir  fi-aturr  h  that  from  the 
isomer*,  denoted  a»  o.  ^  and  y,  &c.  110,(  CHOH((  II,).CH,, 
HC)bC<:Hi«H0H'<CHi)MCH.,n(),C(CH>j,CH01I(ClI,)..iCll,.&c. 
the  T-OOmpounds  noat  CSlily  form  a  lactone,  though  in  the  O  M-ries 

carboxyl  and  hydroxyl  run  nearer. 
The  tetrahc<lral  arranseim nt .  In  v*- 
ever,  a»  shown  in  fig.  b,  explains  that 
A.  one  of  the  groups  attached  to  the 
carbon  atom  Ci.  is  (airly  near  C»,  one 
of  the  groups  attached  to  the  carbon 
atom  L<  (the  angle  .-K  lieing  35");  .\ 
vrouhl  rorri'^.ponil  to  the  hsiiroxyl 
fofTniri^  piirt  of  carL-oxyl  around  I 
Ct  to  the  hydroxyl  linked  uith  the 
cacboa  mom  in  tho  T^oaitian. 
A  tiiitd  conaitleiatlun  oh  analogous 

rund  i.s  that  of  "  ateric  hindnnoe." 
ft-as  intrmluccd  by  Victor  Meyer's 
r-  discoverv  that  derivatives  of  bensoir 

'  -'■  a(  id.  having  two  lubstitueUs  (X  and 

»')  in  the  immediate  neighbourhood  of  carboxyl 

C0.H 


"0" 


an  unable  to  form  ethers  in  the  ordinar>-  way,  by  treating  with 
methyl  alcohol  and  hydrochloric  acid,  whereas  the  isomers  having 
only  one  of  the  subatituents  V  in  4  (X  in  6)  readily  do ;  it  was  suggested 
that  the  prcx  ru  e  i>f  X  .md  N  near  tOjll  prevented  the  access  to  the 
tatter,  i'his  argument  has  not  been  completely  eMablisihed,  but  a 
large  amount  of  quantitative  corroboration  has  Xxca  brought  to- 
getner  by  N.  A.  Mens(;hutkin.  who  has  found  that  in  alcoboU  the 
urore  the  hydroxyl  group  is  surrounded  by  subatituents  (fat  instance 
CHt)  the  slower  esterincation  (with  acsne  anliydiide  in  aotooe  at 
KN>*J  takes  place,  the  ratio  of  rates  bdag 

Methyl  alcohol  ILC  OH      ...  too 

Ethyl alrohol  H.C  CH.  OH                 .  48 

Dimethyl  carbinol  (H,C),CH-OH  .       .  14 

Trirocthyl  carbinol  (H,C),C  OH    .  o«8 

SttTto-isomerism  in  Other  l-Jements. 

Phenomena  analogous  to  tlioM»  iil)>cr\ed  in  rarhon  i  nmpound'i 
might  also  exist  in  derivatives  of  other  quadrivalent  elements,  and 
onl>'  the  relative  Stability  of  carboa-compound*  makes  every  form  of 
isomer,  which  often  is  unstable,  more  easily  obtainable  in  organic 
chemistry.  Nevertheless  it  has  been  possible  to  obtain  .Merco. 
nomera  with  different  elements,  but,  as  expected  from  the  above, 
especially  in  derivati\'cs  containing  carbon.  Some  of  them  have 
the  character  of  optical  antipodes  and  are  more  easily  COmMered 
from  a  theoretical  point  of  view,  others  have  not. 

1.  OpiUaUy  Active  SUrto-isomeri. — Most  closely  rrdatiil  to  the 
phenomena  with  carboo  are  those  with  sulphur,  selenium,  tin  and 
silicon,  when  these  dements  behave  as  quadrivalent.  S.  SmU(':> 
{Joum.  Ckem.  See.,  1900.  77>  PP-  «o72.  1174!  IWS.  *7.  9-  45") 
split  up  such  derivatncs  of  methylethyl-tbetiae  as 
CiHtv  >CHrCO.CiH» 

CHr^^Br 

ohtainerl  by  conrlen^iini,'  methylethyl  sulphide  with  M^MOmacetn- 
phrii. by  mean-.  i<f  the  salt  with  ^bramocamphoHilphonii 
acid,  into  optical  antipudeai. 


W.  J-  Pope  and  A.  Neville  {Jowrn.  Ckem.  5te.,  I9I»,  l8»  p.  198) 
Buoceeded  in  the  same  way  with  a  selenium  compound 
CH^  /CHtCOOi 

^Br 


\V.  J.  Pope  and  S.  J.  Peachey  (Journ.  Chtm.  Sac.,  1900.  16,  pp. 
I  i«J  with  a  compound  of  tin  (tin  methylethylprapyl  iodide} 


Kipping  [Journ.  Chrm.  Snr  ,  1^04,  jo,  p.  15;  I907,  23,  P>  $}  WlA 
one  of  silicon  (benzylcthylprop>  I  silicoi; 

CHrCH/^  X)H. 

These  EtCta  may  be  explained  in  the  same  way  as  with  carbon,  f  ly 
admitting _  tetrabedtal  grouping.  A  special  feature,  however, 
wanting  with  carbon,  is  that  compounds  with  one  atom  onI>  the 
clement  in  question  have  l»fn  nl it, lined  as  antipodes.  A  second 
ol>«rvation  ot  some  interest  is  that  tin-  compounds  in  question  are 
electrolytes  and  that,  us  in  solution.s.  where  they  are  Split  Up  into 
ions,  activity  must  be  due  to  the  last,  the  iontt  rowplw,  for  in- 
stanoc,  RiKtRaS,  must  cause  optical  rotation. 

Optir^-il  antipodes  have  also  been  obtained  with  quinquevalent 
nitrogen  in  compounds  of  the  type:  RiRiRtR«NR».  Le  Uel 
ob9cr\c<l  these  in  n»ethylcthylpropyl-i.<)nbutYlammonium  chloride: 
since  then  l'r>pe  and  reaehey  ana  Wedekii>d  studied  the  same 
question  more  thonniKhly,  and  as  a  general  rrstilt  it  i'-  mw  stated 
that  amiininicii:i  rorniKjunds  with  four  different  raiinal-  Itehavo  as 
asymmetric  carlxin  compounds.  The  explanation  may  U-  that  the 
four  radicals  arrange  themsBlvas  in  the  two  possible  tetrahedral 
configurations,  and  that  the  fifth  chmeM  or  group,  e.g.  chlorine  or 
hydri>x>  I,  moie  loosdjr  Uohcd,  finds  its  fittest  place,  as  shown  ia  figs. 

7  anil 


Fic.  8. 

2.  Slfrtn-isontfTS  Without  Optical  Activity. — The  chief  raws  here 
lielung  to  the  derivatives  of  nitrogen  with  double  linking  and  the 
metallic  comp<iunds  which  have  iR-cn  rhietty  studied  iiy  Werner. 

The  nitrMt;en  compounds  >howin(,;  •.ri  r..  .i  i::;i'i  i^in  iH'long  to  two 
classes,  according  to  the  structural  formulae,  containing  C  :N  or 
N  :N :  in  their  general  behaviour  they  seem  related  to  the  ethylene 
derix-ativcs. 

The  first  gwup  WIS  detected  by  Vktor  Meyer  and  Gohfadlmidt  la 
C«Rs<C:NOH 

ln-nrildioxime;  I 

Cll.  C:XOH. 

Later  invest^tions,  especially  1^  Hantxsch,  showed  that  a  fn^piaf 
KfC'Rs  Ri>C*Ri 


J 


NX 


rives  rise  to  stcreo-tsomerism,  the  supposed  differmce  beini;  that 
X  is  cither  more  close  to  K;  ir  o  R,.  This  peculiarity  is  i)ii-.<T\i  iJ 
in  the  aldoximes  and  ketoxiniea,  dcri\xd  from  aldehydes  and  ketonca 
on  treatment  with  hydroxylamine,  and  the  two  simplest  examples 
are  ethyl-aldoxime  ntC-CH:NOH,  and  phenyl-benzyl-ketoxune, 
(C.Ht)  (CK.CH,)  C :  NOH.  As  the  bchaviourof  these  tteiwMseawn 
much  resembles  that  of  ethyhne-compouods,  they  «»  often  indU 
cated  as  i-is.  an<l  trans  forms. 

The  sixond  'tereo-isomerism  in  nitrogen-compounds  was  detected 
by  Schraubc  in  potassium  benzenediazotatc,  and  may  perhaps  be 
nepfoduocd  by  the  following  symbols: — 

C.H.N    ^  C.H.N 
KON  NOK. 

The  last  group  of  stereo  isomers.  In  which  insight  is  most  rlifl'icult 
yet.  is  that  of  Werner's  cosuplex  nn  t.ilt;c  c<ini(>ounds,  obscr\ed  »ith 
cobalt,  platinum  and  chromium.  No  enantiomorphous  character 
throws  light  here,  and  there  is  no  fcktion  to  ethylene  derivati%-es. 

With  cobalt  the  fact  is  that  fai  the  hesammonic  cobalt  salts,  e.g. 
Co(NHi),CI,,  when  NHiCI  is  substituted  by  NOt  isomerism  appear* 
as  soon  as  the  nundx-r  of  subatituents  is  two;  Jfirgensen's  flavo-salts 
('rifNH,\i  Nn,l,('l,  and  r.ibbs's  iwmerir  croceo>salts offer CXampleS. 
W  .  rn.-r  piifi  furward  that  a  _f;roti|nns  •  i  N' H at  the  summits  of  a 
regular  octahedron  around  Co  may  explain  this. 
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Platinum  compounds  such  as  (HiN)t  PtCU  hMve  been  obuined  in 
two  forms,  Werner  admitting  here  the  foilowing  fiaM  coofigim- 

Ck      ,n  CK  /NH, 

>Pt/        and  >Pt< 

Chromium  shown  a  Ixrhaviniir  .in.i'.i.'nuus  to  that  of  cobalt,  and 
an.ilii|;<iiis  >[iiin--(<jrmuUn;  niu\  lie  used  here.  But.  in  a  general  way, 
at  pri-s<'nt  it  is  extremely  difficult  to  decide  upon  their  xaliic. 

Biiii.UMiRAPHV. — The  Manilard  authority  is  C.  A.  Bischoff  and 
P.  Waldcn.  llandbuch  der  SUreothemig  (1894).  w>th  the  two  »upple- 
mentar>'  volumes  (by  BischofI)  entitled  Mmtriatitn  dtr  Stereochemte 
(1904).  containing  abstracts  of  papers  up  to  1902.  A.  \V.  Stewart, 
Stereochemislry  (1908},  is  a  conipnhfn-'.ivc  sur\'ey.  The  views  of 
A.  Hantzsch  and  A.  Werner  arc  dcsel<jvx.-d  in  llantzsch,  Grundriss 
df  r  Stereochtmie  (1904),  and  Werner,  J^iirtiuih  (Ur  Sitrttxhtmif  1  1904). 
Other  works  are:  H.  Landolt,  Optisch'  Drehunrsvermbgen  i,2m\  e<l.. 
I89S);  Eiw.  dsns.  Optical  AUioity  and  CtumUafCwmiteiition  (1900J ; 
J.  H.  van^  Hoff,  with  a  preface  by  J.  Wiolioeiius,  Die  Lagerunf  der 
Atomt  im  Raume  (^rd  cd.,  I9(>8),  En;;,  trans,  (with  an  apixwdtx  liv' 
Werner  dealing  with  stereo-isi>mcriMii  among  other  elements)  hy 
A.  Eiloart,  entitle<l  The  Arrtin^ement  of  Atoms  in  Space  (ihi)HJ; 
J.  H  (  (ihcn,  Orjiiurf  Chetr.islry  l  ii><)7),  pp.  Pamphlets,  &c., 

dejling  with  spciial  Mibjefl*,  are  W.  van  rtyn.  Die  SUrtochemie  des 
»ukstoffs  (1897);  E.  Wwlekiml  and  Krdhlich,  SlrrMCtoww  ^ 
fiinfiperligrn  Sttckstoffs  (1907);  Jone^,  "The  Stereochemistry  of 
NitniKcn,"  Brii.  Assoc.  Rep.^  (1901);  M.  E.  Scholtz,  "  Die  optisch- 
aktiven  Verhindupgen  des  SchweMs,  Selens,  Zinns,  Siliziunis  and 
StickMoflf?."  Ahrrna'  Sf.mml,mp_  (iSoS.  1907*:  A.  L,.  lenlnir;;.  "  Tlx-r 
Racemie,"  Ahrcns'  .V.i'H/tu'.'iM;  1  190.V1 ;  Meyithofler,  C'lteii  h!,i-.i.'ii  hie  lirr 
Stereomtren  (19C17J;  lerliire^  deliveml  by  Walden  and  Wi  rm  r  in  the 
German  Chemical  Soi  irty  (flee,  1905,  3S,  p.  34!;:  ti><>7,  40,  p.  151 
For  the  8teroo-isomcri»m  exhibit<xl  by  ammino  compounds  see 
Cobalt  and  PLATtNUii^bo  Wanwr.  i(m.,  1910.  375.  p.  1 .  Recent 
pragresa  b  reported  in  Tkt  Awnwtl  Rtparls  of  Ike  Chemical  Soritly 
(annual  since  1904).  (J.  U.  VAM*?  H.) 

STERBOSOOPB  (Gr.  artptk,  .solid,  aanrtiv,  tosoo).*  The  funda- 
tricntal  property  of  stereoscopic  vi.Mon.  or  simultaneous  vision 
with  Iwth  eyes.  Is  the  <lire<t  perception  of  the  relative <li';t^n<c-s 
of  near  objects,  of  course,  ideas  of  the  diflcrcnt  I'i-t.miis  <if 
objeits  also  occur  in  vision  with  a  siiigle  eye,  hut 
these  arc  the  result  of  other  cxiiericnces  and 
conBidcrations.  These  rcptescntaiiona  are  also 
not  always  unequivocal  (soe  hg.  t).  lor 
instance  they  may  arise  from  the  former  know- 
ledge of  the  shape  and  stae  ol  *  distant  object, 
fiom  the  partial  covering  of  OM  object  by 
Flc  I.  another;  aiid  they  very  often  occtir  where 
Steieoeoopic  observation  fafla;  this  latter  is  involuntary,  i.e.  the 
observer  is  unconscious  of  it.  We  will  now  invcbtiKuie  the 
conditions  necessary  for  the  jxrc  upiion  of  depth. 

If  the  head  is  held  still  oi\]y  one  portion  of  sp-tce  can  be 
ob'^erved  stcrcoscopic.illy.  The  single  eye.  when  moved,  sur- 
veys, includinR  indirect  vision,  a  licld  which  measures  iSo" 
in  a  horizontal  direction,  and  135°  in  a  vertical  direction.  The 
two  fields  overlap  and  a  smaller  conical  space  is  formed,  with 
the  nose  as  vertex  (B  V  S  in  fig.  2),  in  which  both  eyes  can 
see  simeltaaeouily;  and  outside  this  ^lace  stcfeoaoopic  vision  is 
impoHlble.  Xbe  ahape  and  siae  «f  tbis  spaoe  an  vay  diller- 
eat  in  nen  and  MAnali.  Acco(dtaff  to  Aradn  Tschermak  the 
horfaontal  extent  of  the  space  surv^vd  with  both  eyes  is  only 
34*  in  a  rabbit  as  companxl  with  90°  in  man.  is"  in  a  fowl  and 
about  5'  in  a  carp  (measured  in  water).  There  is  a  further 
clilTerence  between  the  eyes  of  men  and  animals.  The  optic 
axis  of  the  eye  is  the  line  joining  the  centres  of  the  rur\'cs, 
but  the  diretlion  in  which  the  eye  c.in  sec  most  cliarfy  does 
not  always  coincide  with  this,  being  determined  by  the  spot 
on  the  retina  which  is  most  susceptible  to  light,  the  scMrallcd 
yellow  spot  {Potea,  F  in  fig.  a).  In  man  this  spot  is  stDl  near 
the  axis,  although  not  always  exactly  on  it.  It  is  not  perfectly 
known  how  it  it  eituated  in  animals,  but  in  auuqr  the  axsi  of 
the  qrca  fiwgi  (sipcdaify  strongly  in  geese),  and  the  poiltiODs 
of  theietinB  vtOfaed  in  nereoeeoiric  vl^n  lie  far  disUnt  from  the 
asis,  aain  many  animals  the  eyes  are  only  slightly  movable. 
Bvny  time  that  the  eyc>  .-irc  directed  on  one  spot  (P  in 

•The  aubject  of  stere^wropy  has  h«>n  cxieii- ivetv  developed  by 
the  author  "l  tli;>  article,  who.  curioui'ly  cinjunh,  havini;  lout  the 
bt  of  onccje  through  an  accident,  could  iiu  mure  enjoy  the  beauties  , 
"  ^  sight.— Ed.  J 


fix.  i)  this  point  is  seen  simply,  together  with  a  number  of 
other  points  which  together  form  the  so-called  "horopter," 
/Vccording  to  Joh,  Muller,  Helmholtz,  Hcring,  Volkmann  and 
others,  these  arc  thos^  points  of  the  object-space  (e.g.  Q  and  R 
in  fig,  3),  whose  images  fall  on  identical  or  corresponding  spo\% 
on  the  retina,  by  which  arc  meant  those  points  on  the  retina 
whose  nerve  fitamenls  are  united  and  which  are  equidistant  in  the 
same  direction  fmm  the  oentic  of  the  yellow  spot  (see  En; 
Vision).  The  boraptcr  varies  according  to  the  position  of  the 
fixed  spot  in  the  object-space;  for  example,  it  is  the 


itsdf  for  a  nuui  standing  erect  and  looking  straight  ahead.  AO 

object-points  situated  outside  the  horopter  fall  on  points  of  the 
rutiiui  which  are  i.ot  identical,  but  the  two  images  are  only 
seen  as  real  double  in.ages  in  exceptional  cases.  .Xs  a  rule  the 
effect  is  that  thi-se  [joints  arc  iilso  seen  simply,  hut  at  other  dis- 
tances ;l-..ui  lliai  o!  ihz  iixcA  [Kjinl  P.  The  dilTcrenccs  of  the 
imagKS  arise  in  the  moving  o(  the  im;igc-{)oints  in  the  direction 
of  the  connecting  line  of  the  two  eyes.  For  this  reason  the  eyes 
cannot  recognize  the  space  between  parallel  shining  telegraph 
wires  if  the  connecting  line  of  the  two  eyes  be  parallel  to  the 
wires,  whilst  the  peiccption  of  the  depth  oocuia  involuntariiy 
if  the  oonncctbc  fine  of  the  eyes  is  mote  or  less  peipendicular 
to  the  wires.  These  differences  of  images  which  have  been  men- 
tioned arc  therefore  necessary  and  arc  sufficient  for  the  perception 
of  depth.  The  explanation  that  the  jicrccption  of  dcpih  was 
due  to  a  difference  between  the  two  retinal  ini.iKis  was  l"rst 
given  by  Ch.  Wheatstonc  in  i^  i.;;  liut  it  w;is  com  radii  ten  liy 
E.  Briickc  (XS41).  Sir  David  Brcw.stcr  (1S43)  and  others,  who 
htatetl  that  when  olMicrving  an  object  the  angle  of  convergence 
of  the  axes  of  the  eyes  continually  changed,  and  through  this 
and  also  by  the  enrtkMl  of  the  muscles  and  the  accommodation 
of  the  qre  then  was  a  aiamkaneons  Unuhing  of  the  objea, 
which  gave  lin  to  die  pooeptian  of  ita  dqm.  Tfaii  ktter 
theoqr,  however,  was  cantzadi^ed  fagr  H.  W.  Dovi^  ^ 
that  a  stereoBCopiG  vieiring  was  also  posdUe  with  i 
Ufaimination  of  the  object;  and  still  kss  does  it  agree  with  the 
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fact,  to  wUdi  Whettatme  fint  called  ■ttention,  that  fuiimiles 

also  liiive  a  stereoscopic  iiiflucr.rc,  in  spite  of  the  fact  that  the 
images  rttain  their  position  on  the  utina  unchanged.  Numerous 
experiments  show  the  wmo  riiult,  and  it  follows  that  even  a 
change  of  thr  angle  of  ronvirKi-ni.x-  is  not  always  oljscrved  as  a 
change  of  drjitli. 

There  are  two  kinds  of  stcn-ostopii  vision,  direct  and  in- 
direct, according  to  whether  ihc  ]Hi[nt  seen  indirectly,  e.g. 
H  in  fig.  3,  is  comiMnd  with  the  fixed  point  P,  or  with  another 
point  seen  indirectly,  «.|.  J  in  fig.  3.  In  both  kinds  of  stereo- 
Mopk  viaioa  the  exactneas  of  tin  obaervatioaof  the  depth  is 
greater  as  the  point  J  appvoadwt  H,  and  the  point  H  apfwoaches 
P.  As  a  matter  of  ikct  «  aiaa*a  cyca  axe  aatmalSy  never 
perfectly  stilt.  They  move  in  Hair  aocketa,  and  the  point  P, 

whiTc  '.hi-  axrs  inlcrsfct,  is  continually  changing.  Direct 
slL-roo!>co[)ic  vision  arises  from  indirect  stereoscopic  vision  and 
vice  versa,  ami  the  accuracy  of  the  discernment  of  the  ifepth 
increases  and  decreases.  As  in  this  the  eye  does  not  revolve 
lound  its  kni  Imt  nwad  the  cainftK  of  the  aphene  situated  le  nun. 


J 


Fig.  3. 


beUnd  it,  the  entrance-pupil  of  the  eye  moves  slightly  tp  and 
fro  and  op  and  down,  and  many  experini'  r.ts  have  hi  i  n  tnado 
to  produce  aperception  of  depth  for  a  single  eye  from  the 
relative  movements  of  the  images  consequent  on  this  motion. 
As  these  movements  of  the  imaRcs  only  occur  in  indirect 
vision,  it  ran  he  undi-rstcMxi  they  are  not  seen  hy  most  people. 
This,  however,  cannot  lie  regarded  as  an  actual  perception  of 
depth,  because  these  viewings  necesaitate  a  consideration  for  cadi 
individual  interpretation,  which  is  quite  foreign  to  stereoscopic 
vliioiL 

Indtiect  ateneoacopic  vision  is  of  great  importance.  It  maliea 
it  poasibU  to  leoognize  any  sadden  danger  or  obstacle  outalde 

the  direction  in  which  one  is  looking.  Even  with  the  stereo- 
telemeter  (see  below)  the  position  of  the  range  through  which,  for 
example,  a  bird  flics,  could  not  .ilway^  he  .iccurately  given,  if 
one  were  solely  dependent  upon  direct  stereoscopic  vision. 
If  the  attention  and  eyes  are  directed  upon  a  rcrt.iin  object, 
as  for  instance,  in  manual  lalxiur  and  in  measuring  the  image- 
spare  with  the  so-called  "  travelling  mark  "  on  the  stcrco- 
comparator,  then  direct  stereoscopic  vision  only  is  concerned. 

StCRoacopic  visioD  is  in  many  ways  similar  to  the  monocular 
observation  of  a  psqiantioin  under  the  nucimoope,  sad  yet 


there  is  a  great  difference.    In  an  unchanged  focused  micro- 

se<i|x'  it  r.innnt  lie  di^l inpuislied  which  of  the  indistinct 
object.s  are  alMive  and  which  are  helow  the  plane  focused  for. 
In  stereoscopic  vision,  however,  this  can  he  seen  direelly. 
How  does  this  happen?  Why  does  the  point  H  in  lig.  3 
appear  Ijchind  and  the  jmint  \'  in  frOOt  ol  the  paint  P  iHieB 
both  eyes  are  fixed  on  the  i»int  P? 

As  is  shown  in  fig.  3  the  imase-puints  on  both  sides  lie  further 
epait  for  H  or  nearer  together  for  V  than  the  image-points  for  P, 
and  for  an  the  pmntsoa  the  horopter  (Q,  R.  S,  T  &'c.).  whctber  tbo 
points  H  and  V  are  situated  in&idc  or  outside  the  horopter*  In 
other  words,  if  the  point  H  he  formed  in  the  ohjeei-^paee  by  the 
moving  of  the  related  points  Q  (or  R)  towards  II,  then  a  movement 
of  the  image-point  takes  place  in  the  right  e>e  (or  the  left),  in  both 
evc-s  in  the  direction  of  the  nose,  so  long  as  the  [x)int  II  is  out^idc 
tlic  horopter.  On  the  contrary  an  external  ni'ivcinent  of  the  ini.i>;e- 
point,  I.e.  towards  the  temples,  takes  place  when  the  points  S  and  T 
arc  substituted  by  the  pomt  V  situated  insitic  the  horopter.  Thia 
difTerenttaiion  of  the  retinal  image* of  the  points  H  and  V  respectively 
inside  and  outside  the  horopter  must  suffice,  and  the  question  aa 
to  how  (he  idM  of  siuee  is  conveyed  to  the  bmin  ia  a  phyaiola^cal 

and  psyehol'igieal  siil>jc-t. 

If  the  images  ul  the  liiu  I'H  in  hath  eye,  (or  of  the  line  PV)  are 
very  different  in  length,  the  double  images  of  the  point  H  (or  V) 
are  seen  without  peat  attention.  But  the  •tcraoaoofMC  cflecta 
are  in  these  cases  dways  the  same  as  before.  There  is,  however, 
an  exceptioa  in  which  the  obscr\-cr  sees  only  two  isssccs  aad  in 
which  _  stereoscopic  oliNcrx-ation  h  completely  excluded.  _  This 
exception  is  important  because  it  occurs  in  the  space  in  the 
immediate  prii.\iniity  of  P.  If  for  cv-imple  the  .sti  ond  (Xiint 
(H'  in  fi^.  3)  is  situated  behind  or  in  front  of  the  i.iint  P,  so  that  it 
falU  ttetwrt^i  the  two  optic  axes,  or  on  one  of  them,  then  only  double 
ima^s  can  be  seen,  either  of  P  or  of  H',  .ircording  to  whether  the 
a|lt>C  axis  cuts  at  P  or  ir,  or  double  images  of  both  points  if  the 
opde  axes  intersect  at  any  other  point  of  the  lit»e  f*H'.  but  the 
representation  of  the  difference  of  depth  of  the  two  points  P  and  H' 
i*  never  obtained. 

This  fact  can  he  ea>.ily  realiu-d  if  a  stick,  e.g.  a  lead  pencil,  be 
held  ficforc  the  e\es  of  an  ohscrvcr  with  RofKl  stereoscopic  sight 
so  that  its  lenethwise  axis  fulls  exactly  on  a  point  between  the  eyes 
or  in  the  middle  of  one  of  the  two  c\'es.  The  double  images  can  he 
seen  still  more  clearly  if  two  small  ball*  on  thin  threads  are  suspended 
behind  one  another  so  that  their  connecting  line  retains  the  position 
mentioned  alioxe.  In  this_  experiment  it  can  Ix:  seen  directly  how 
inronvrnic.it  these  double  images  are  to  the  observer.  He  involun- 
tarily  ttie-i  to  evade  them  by  mox-ing  the  head.  The  reason  for  this 
is  that,  when  P  (or  11')  is  fixed,  the  images  of  H'  (or  P)  are  al«ays 
sepsmted  fram  one  another  by  the  cenfv  of  the  yellow  spot.  The 
tSstances  of  the  two  images  from  the  yellow  spot  nave  oonoequently 
opposite  signs,  wMlat  for  all  other  objects  (e.g.  H)  which  He  outside 
the  two  axes  the  distances  have  the  same  signs.  The  difference 
of  the  sign  ia.  howcwr.  not  alone  de<-isive.  for  if  the  ronneclinic  line 
I'll'  i--  moved  a  little  hi};her  or  lower  out  of  the  pUine  FPF  the  sixns 
remain  different,  but  the  stereoscopic  effect  is  immediately  regained. 
Therefore  in  all  cases  in  which  the  connecting  line  Pfl'  is  accn  with 
one  eye  as  a  point  and  with  the  other  as  a  line,  or  with  both  e>'es 
as  a  line,  but  from  two  diametrically  opposite  sides,  there  is  no 
stereoscopic  effect,  but  double  images  arc  s<;cn;  and  that  for  stereo- 
scopir  <ih-<"rvation  it  is  csNciiiial  to  s»h^  the  connecting  line  PH' 
'.lilh  htilh  !•^r^  \imull»nriiu-i!y  jr<'in  iJii-  a>T(/  the  same  zide,  from  alxix'C 
or  liclow.  from  the  left  or  the  rlRht.  This  condition  is  provided 
for  in  the  steri-oteli»me1er  by  the  aminjrenient  of  a  ri^jrag  measuring 
scale,  so  that  the  connecting-line  of  the  marks  sUghdy  ascend.«. 
Cure  must  be  taken  when  usin(^  this  instrument  (as  also  when 
using  any  stereoscopic  measuring  instrument)  that  the  index  han^ 
close  to  or  above  the  object  to  De  nwaauieo,  so  that  tlie  latter  is 
only  touted  and  in  no  way  covered  by  the  marie: 

The  power  of  perception  of  depth  in  man  is  most  aocmntn. 
This  has  been  ascertained  by  the  appnnimately  equal  kcenncaa 
of  vision  of  all  normal-sighted  people  aad  by  &  inteipupillaiy 
distance.  The  an^  which  serves  as  a  mesime  ior  tlie  iteen- 
neasof  vision  is  tbst  under  which  appear  two  neighbooriag 
points  of  the  object-space  which  are  still  seen  by  the  sin^  eye 
as  a  double  point ;  according  to  the  older  experiments  of  Helm- 
holt  z,  this  angle  is  alx)ut  1'.  When  measured  on  the  retina 
the  keenness  of  vision  is  determined  by  the  diameter  of  the  ner\-e 
filaments  situated  in  straight  rows  close  to  one  .inolhrr  in  the 
fovea  (fig.  4).  The  diameter  of  these  filaments  amounts  to 
roughly  0-005  mm.,  or  in  angular  measure  i'.  More  recent 
experiments  for  keenness  of  vision  and  power  of  perception  of 
depth  have  given  considerably  higher  values  (WUl&ng,  Pulfrich, 
Heme  and  otheis);  thus  Pulfrich  in  1899,  what  &ist  introducing 
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tuceosoopic  Tiwtnmpwto  for  menatbtg  dJitaace,  proved  that 

M  a  niJe  persons  with  normal  eyes  have  a  power  of  perception 
of  depth  of  10'  and  still  less  in  unrestricted  \'ision .  This  is 
tiphined  as  follows  (Ilering,  lleini.  ): 

It  U  uumportant  for  perception  where  the  Blament  mentioned 
abova  b  ilhuMmitcd.  In  oraier  to  eee  two  ottjcccs  lying  close  to 
one  another  it  is  not  essential  that  the  two  image-points  would  be 
leparated  from  one  in  ithrr  liy  the  fiisfanre  of  the  two  nerve  fila- 
ments of  the  eyi-<.  I  In  .  I1  i;i))en$  whenever  the  tine  5enaratinK  two 
objects  paiaes  lhruu);h  the  two  points  (sec  fig.  4).  It  is  natural 
tliat  the  perception  ol  ilopth  has  mi  fixinl  limit;.,  for  the  |>(»itiijn 
tt  the  imaces  »hown  in  fig.  4  changes  with  the  mo%-ement  ot  the 
ayaball,  and  the  closer  the  two  points  are  to  one  another,  the  more 


Fio.  4. 

larely  it  occurs.   If  the  angle  of  runv^rgence  of  the  optic  axe» 
tiw  (average)  distance  between  the  evi'«  B=65  mm.,  i^i' 
Kaiativeiy  •>  1:7000  (the  percc|>tion  of  depth  cosily  attained  bv 
■Ofinal  tUkO  and  E»the  normal  diHtanc«  of  the  point  P  fram  a 
ia6$f»,  toes  bom  E  =  BiX  the  change  of  depth  «fEgiwaa 

<<£  -  B .  i/A'  -  £ .  </A  m  £> .  a  n. 

If  the  angle  A  has  the  value  (  then  all  jieneption  of  depth  cea>t'> 
At  this  distam-e  objects  are  only  still  distinKuish.il  le  from  thox  lying 
twhind  thctn.  which  tojicthor  (orin  a  Mirf.n  i-  Ixit  >  ,inii  it  always  In?  seen 
as  a  surface  hecause  our  representations  of  the  depths  of  distant 
obiectsaie  not  conclusively  controlled  by  stereosnjpic  sight.  Thi<^dis- 
tance  is  called  the  radius  of  the  stereoscopic  fidd,  and  is  calcubted  by 
the  formula  R  =  BH,  whence  R«'4So  metreii.    From  the  above 


formulae  it  can  lie  directly  aeen  that  the  variation  dE  increases 
with  E*.  and  the  praportUMial  variation  dEfE  iacreaaet  with  E. 
The  numerical  values  can  be  eaaily  cnkalstid  whan  aithar  &  or 

E  is  given  thun: 

i/n  F.  -  3  AordE/E  =  E,R. 
The  limits  of  strn  o'^i  opii  vision  defined  alnive  can  be  extended 
and  under  the  71.^.111  of  '  slereosfope  "  every  binocular  in- 
strument ii  itiLludcd  which  serves  this  end.  Thoae  instruments 
should  tirst  be  mentioned  which  have  resMfed  the  more  or 
less  k»t  power  of  stereoscopic  vision.  It  ta  neccaiaty  for  those 
witb  normal  sight  to  wear  spcctacki  when  the  eyes  oeaae  to 
accoounodaU  themielvea  to  objects  near  at  hand.  Sjpcctades 
wkUk^tly  com  the  lo«ec  half  of  the  qre  and  leave  the  upper 


A. 


A, 


a; 

Fn.  5. 

hall  free  to  loolc  out  into  spare  .ire  the  best.  For  tho.w  who 
have  been  operated  on  for  cataract,  and  for  extus.si\  cly  short - 
sightfil  persons,  the  "  telescope-spectacles  ''  iicvi.scd  hy  M.  v 
Kobr  (of  Zeiss,  Jena)  arc  a  great  aaaistaocc.  There  are  two 
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medioda  of  citHidiBg  the  Bailts  of  atfliMaoa|ije  tUen.  and  of 
increasing  the  accuracy  of  the  peroeptloD  of  depth;  (()  bjr 

augmenting  the  kccnnirss  of  sight  by  the  aid  of  a  telescope  oir 
microscopo,  and  (?)  by  incrci-^'ng  ihr  ir.ii  rpupillar>'  distance 
by  several  rctici  tions  after  the  plan  sliown  liy  Helmholt/,  in  his 
mirror  stcrtoiiopi-  (iS;;)  (sec  fig  5).  When  biniKulnr  tele- 
scopes an{|  microsco]H\s  are  used,  erect  images  are  formed  when 
the  two  instruments  are  contiguous.  If  this  is  not  the  case, 
the  order  of  <lepth  is  reversed  and  the  same  false  or  pseudo- 
images  arc  formed  as  when  the  pictures  in  a  stereoaeopic  view 
arc  interchanged  or  a  correctly  combined  stereoscopic  picture 
is  ohaerved  in  a  acMalled  pseudo-stereoscope.  If,  however, 
in  this  caaa  the  axes  ol  both  instrunwata  intenect  in  fraot  of 
the  eyes,  then  levnsed  pictures  m  obtained,  but  the  ootiect 
order  of  depth  b  leoovcrcd. 

Tclesoo^  nagniiicatioo  (m  time«y  and  bate  magnification  (n 
times)  facing  the  radius  R  of  the  stereoscopic  field  to  m  or  •  times 
res(xx'tivety  the  value  above  gi^'en,  and  if  both  are  simultaneously 
active  to  mn  timc«.  The  errors  for  a  cxsrtain  distance  E  an^accoRl^ 
ingly  reduced  to  i/mn.  (  il  cour^ie  thcM:  expedients  do  not  increase 
the  capabiliiv  of  the  i/lwir\cr.  hiii  the  valuer  of  the  convergence 
an^lc  A  and  4  in  the  olijci  t-:-(>aLC  arc  diiTercnl.  It  is  theruiorc 
quite  natural  that  the  three-dimensional  in^.i^es,  which  ap^Mvir  in 
ttie^ biliocular  viaion-space  of  the  observer,  vary  with  reference  to 
their  dimensions  and  the  distance  of  the  separate  narts  from  each 
other.  In  this  respect  the  action  of  the  bsae  magniacation  is  fundap 
mentally  different  from  that  of  the  tckscope  magniiication.  Both 
brinj;  the  olijecrs  m  or  n  times  respectively  nearer  to  the  observer, 
but  It;  iir  -t  <  ,i--o  the  Linvl  di-riMi  -iiitis  an-  iliiiiiiiiNheil  in  the  same 
pro|x>rt!fm  ,is  the  fli-;.ir.i  cs  are  lessened,  whilst  in  the  other  case  the 
rc.\\  dimensions  n  ni.iiii  urn  h.mued.  In  the  first  cose  the  three- 
dimensional  imaec  is  a  model  proportionately  diminished  in  all  its 
dimensions  and  brought  nearer  to  the  obscr>-er:  in  the  other  case 
the  objects  appear  pushed  together  lo  the  front  like  the  wings  of  a 
theatre.  The  remark  made  in  Hclmholtz's  Physiological  Optics 
that  when  m—n  the  thri'^Hlinirnsiimal  image  would  look  like  the 
oliier  t  <ren  wTthotit  any  instronuT;!  at  a  lli^laIll•c  iif  T  n  is  ojnse- 
qucntly  !;i>t  correct.  \Vhat  Ls  remarkable  is  that  t;-.i,  .  iihtn .ititiii. 
to  whi<  h  a-^  a  so-called  "  Helmhollz  rule  "  great  importance  was  for 
a  long  while  attached*  and  to  a  oertaia  axtent  stfll  ia,  doaa  not 
correctly  express  the  views  of  Hdmboka,  vUeh  he  states  very 
clearly  ia  hia  aariier  essay  on  the  tela  staiaescape,  and  wUcfa  acne 
with  the  omlanetMn  here  r 


Spectacles  ami  binocular  telescopes  were  the  fint  UnOCnhr 
instruments  (see  lii.vix  i'i^xR  Lsstruuen'ts).  The  latter  with 
chromatic  lenses  had  already  been  constructed  in  the  17th  and 
i8th  centuries.  The  Dutch  double-telescope  (opera  glasses), 
which  were  almost  exclusively  used  up  to  the  'nineties  of  the 
iQth  centuiy,  wete  inlraduced  ia  the  'thirties  by  Fr.  Voigt- 
landtr.  ThebnioeniariHknMoepe  appeandmthewly'fiftte. 
The  iatioduction  of  the  Pmio  pAm  (fonr  Kfleeth»s  with 
revenlon  of  the  picture  and  lateial  ttina|MaitiaD  «f  the  rays)  by 
Abbe  in  iSqj  was  of  great  importance 
for  the  binocular  telcvcope  and  micro- 
scope. Il  led  to  the  construction  of  the 
prism  fieliJ-glasses  and  other  telescopes 
which,  in  compari.sor.  with  ihc  Galileo 
binocular  telescopes  till  then  in  use.  not 
only  had  a  considerably  increased  i>er- 
ception  of  depth  but  also  a  substantially 
Urger  field  of  vision.  Similarly  by 
inserting  the  Fono  iavetting  lyMen 
bet  ween  the  cytiplita  and  the  o^ecthwi 
the  binocular  microsoope  coottructcd 
by  H.  S.  Gieeaough  and  S.  Ckq»ki 
was  pnduoed.  Recently  binocular 
glasses  (after  Fritscb  and  Zeiss)  have 
come  into  use  for  flight  ni.igrifirntinns, 
in  which,  followirn^  the  cxamjilc  given 
by  Wcnham  l  i.SsO.  the  interpupillary 
distance  and  the  angle  of  converRencc 
are  diminished  by  four  reflections  (the 
course  of  the  rays  reversed  as  in  fig.  5). 

.Ml  of  the  instruments  mentioned  above 
are  Ufid  p.\<  li|.,ively  ft>r  the  olwiervation  of  three-dimensional  objects 
with  two  eyes.  Wheatstone  11838)  first  showed  that  the  siime  spatial 
impressioD  could  be  produced  by  two  ^iews  of  the  object  taken 
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Fig.  5. 
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from  two  dUfemnt  iioints  and  he  called  the  instrument  a  stereo- 
scope. Let  us  inuiBinP  in  fin.  6  .1  plane  F,'  F,'  lunttcen  tht  two 
e\L-b  Ai  and  At  and  the  piir.tii  1',  H  ar.il  \'  111  the  ohjci-t-spacc, 
and  on  this  plane  the  perspective  projections  of  I',  II  and  V 
iwoduced  towards  A|  and  At — as,  taetumrit,  by  photMiaphing  on 
the  plates  Fi  and  Ft  with  objectives  Ot  and  Qi  at  At  and  A*— then  the 
object  can  be  taken  away  and  we  obtain  from  the  projections  the 
same  spatial  effect  as  n  hen  observing  the  object  itself.  The  chance 
of  accommotlation  of  the  eye  which,  however,  has  no  iiitliii  !-.ri' 
the  ptiwxr  'ij  perception  of  depth,  is  excluded,  .mti  .1  iii.'ltiir 
difference  (accordin(i;  to  1.  I.  Oppel.  li»54)  i*  that  in  imrvsltiv  tetj 
vision  thi-  iniagc-point-i  not  situated  on  the  yellow  spot  undcfRo 
slight  displacement  in  cxiii«equence  uf  the  difference  of  the  p<M)itioii 
o(  the  pupil  aad  of  the  centre  of  ratatioa^oi  the  eye.  which  is 
taken  as  the  centre  of  projection.  _  This  can  in  no  way  be  imitated 
in  tlw  pictures.  In  order  to  obtain  a  stereoscopic  effort  from  such 
pictures  apparatus  is  not  alu-ays  necessary.  When  the  pictures  L 
and  R  in  ng.  6  are  at  a  distance  e<|ual  to  th^it  of  liissinct  vi>iiin,  the 
stereoscopic  effect  can  Ik-  ohiaineil  liv  ohscr^  inn  them  hen  the  optic 
axes  of  tne  eyes  are  parallel,  and  ii  the  picture*  arc  interchanged, 
when  the  axes  intellect.  Th* immt  of  tWH  1        '  ' 


discovered  by  Wheatstone.  was  later  wMety  uwd  for  the  ttereoaeopic 
observatioa  of  large  wall  pictures. 

The  1853  model  of  the  Wheatstone  stereoscope  is  shown 


diagrunmatkaUy 


la  fig- 
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7.  This  (JifTers  from  ihc  origin;.! 
model  in  that  the  pictures  L  and  R 
can  be  placed  at  different  inclina- 
tions to  the  mirrors  ii  and  st  and  at 
different  distances  from  them  in 
Older  to  obaem  the  pktuia  under 
euicdy  the  aame  incGnatkn  «f  the 
imafe  and  the  same  angle  of  con- 
veigence  as  when  the  picture  was 
taken.  Photographs  with  a  large 
base  line  and  converging  axes  were 
then  often  taken  (in  (icrmany  I'.r^t 
by  L.  Moscr).  This  mirror  stereo- 
scope had  :it)  practical  result  worth 
mentioning  on  account  of  its  awk- 
ward shape  and  of  the  difficulty  in  obtaining  equal  Dlunhtttion 
of  both  pictures.  It  was  alto  iacoovenkot  that  the  pktom  had 
to  be  placed  sepantcty  and  nvencd  in  the  aitpantm.  These 
dUBcultk*  ace  lor  the  greater  part  avoided  to  the  L.  Pigeon 
(Nancy,  1905)  new  nbrar-atenoscope  for 
large  pictures,  which  can  be  purchased 
in  book  form.  FiR.  8  shows  diagram- 
matically  the  arrangtmenl  by  which  one 
picture  is  seen  direct  and  the  other  in  a 
mirror  (H.  W.  Dove,  Sir  David  Brewster 
and  \V.  Rollmann).  The  disadvantage 
attached  to  this,  that  the  picture  obser\'ed 
in  the  mirror  must  be  reversed,  can 
according  to  Pulfrich'  be  obvia.cd  by 
fOtaUns  the  oomct  picture  through  iSo° 
fa  Its  own  pbM  aad  piaciag  It  io  the  pcmtioD  of  the  jiicturc 
L  aadbgr  oslag  a  so-called  raof-priam  in  the  place  of  the 


little  aotioe  was  taken  of  these  oUcr  woiks  during  the  leoeat 
development  of  moat  binocular  instruments.  It  would ,  howc\  er 
be  erroneous  to  demand  that  the  above-mentioned  conditiuns 

for  the  ei'jMTvation  of  three-dimensional  images  should  aJu.iy^ 
be  considered.  This  is  im[X)Ssible,  for  example,  in  the  stereo- 
comparator  in  which  the  three-dimensional  image  is  only  seen 
in  i>ortiiins,  and  never  all  at  once.  Neither  does  it  concciO 
hlereo.scofiic  measuring  instruments,  and  it  is  a  COliOHB  oolll- 
cidencc  that  the  sterco-planigraph  (see  fig,  15)  ODKtnicted  sltsr 
Wheaistonc's  stereoscope,  and  correct  as  to  the  to-called  OVtlM^ 
morphy  of  the  three-dimenaional  ImaRO,  was  of  no  uw  as  a 
mcasnring  hiatnuneDt. 

A  Ism  itKHwacope  invented  in  1849  by  Sir  David  Brewster 
and  cOBStmcted  by  J.  Duboscq  is  very  largely  used.  The 
causes  of  its  success  were  its  convenient  form  .ind  the  fact  that  a 
series  of  adjusted  stereoscopic  pictures  (landscapes,  machines. 


4. 
Fio.  8. 


Incorrect  stereoM-opie  el7ect!>  easily  arite  wlieii  ii>ini{  pictures. 
If  for  instance  the  distance  oi  a  picture  froni  the  centre  01  projection 
is  different  at  the  time  o(  observation  from  what  it  was  when  the 
photog^ph  was  taken  (see  fig.  f  )i  objects  appear  to  be  dther  too 
much  m  relief  or  too  flat  even  m  Bonocular  visian,  }uet  as  when 
looldnc  firat  through  the  objective  of  a  telescope  and  then  thnnii^ 
the  eyepiece.  An  excellent  example  is  provi<lea  by  the  stereoscopic 
oliservation  of  the  moon,  first  i*rforined  by  W'arren  de  la  Rue 
(185H)  to  show  that  the  three-ain>ensional  imaKe  is  modified  by 
altering  the  angle  of  convergence  and  by  placing  the  pictuits 
obliquay.  If  the  pictures  obtained  with  converging  axes  are  pbced 
turtlier apart oo tne  wune  plane,  the  ^tercijscopic  imaKe  r  m^in 
has  the  ihspe  of  an  egg;  this,  I1  i»e\er.  immediate! '.  .iir.i;i,x  .ir> 
and  changes  into  an  approximate  sphere,  if  the  picture  I*-  broken 
in  the  middle  atul  both  sidcn  Iwnt  back.  If  the  pictures  are  observed, 
as  by  Warren  dc  la  Kue,  in  a  Wheatstone  stereoscope  under  exactly 
the  same  conditions  as  when  the  photOfiapllS  were  taken,  the  im- 
pression of  a  sphere  is  obtained. 

M.  von  Rohr  {Die  bino(uliiren  Instrumrnk,  1907)  drew  atten- 
tion to  (he  optics  of  the  older  stercoscopists  and  in  particular 
to  the  walks  of  Wheatstone,  and  it  is  to  be  regretted  that  so 
*  Thb  fact  is  puMUed  here  for  the  6nt  tfana. 


&c.)  could  be  observed  ia  rapid  sncocsBon.  The  Bnwttcr 
stereoscope,  by  jnoking  aa  ea^  ofaaervatkn  of  staeoaooipic 
pictures  possible  whoa  the  diitanoe  between  idonUcal  pobu 
on  both  pktuwa  was  oouideraUy  greater  than  that  between 
the  ohserver^  eyes,  supported  to  a  certain  extent  the  in- 
clination of  photographers  not  to  detiact  from  the  picturea.  B  the 
lenses  shown  in  fig.  lo,  on 
the  f(n  nl  plane  of  which 
the  stcrc>iscci;iic  image  is 
formed,  are  Lu^'e  enough, 
and  the  riistaMte  between 
the  imagc-poiiUs  Ih  ajid  A» 
is  not  greater  than  the 
distance  between  the  cen- 
tres of  the  two  leases 
(a\-oiding  the  dfapaiieBee 
of  the  am  of  the  ciycs), 
then  the  distance  between 
the  eyes  is  secondary  and 
the  obscr\'cr  sees  the 
distant  fxjints  with  the 
axes  of  the  eyes  parallel. 
These  apparent  .idvan- 
tages,  however,  arc  countcracti*d  by  the  defect  that  the  picture 
seen  through  the  lenses  is  eccentric,  and  conscqucPtly  aa 
incorrect  impression  of  the  picture  Is  obtained,  and  an  altciatiaa 
in  the  three-dlmcnsiaaal  haaie  accais. 

Wheatstone  ahewed  later  hi  hh  centiawisy  with  Bicwater  that 
tills  disadvantage  in  the  len^stewosoye  conM  be  avoided  fay 


Fig.  10. 
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adjusting  the  lenses  and  distant  points  to  the  distance  between 
the  observer's  eyes.  This  same  condition  was  fulfilled  in  the 
"  double-vemnt    constructed  by  v.  Kobr  and  A.  KdUer  (1905). 
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ia  wbkh  the  leOM*.  in  aocordancc  with  A.  CulUtrand's  ruW,  arc 
wamflfed  that  the  centre  of  rotation  of  the  eye  always  coincides 
with  the  nodal  point  of  the  lenws.  If  every  one  had  the  same  inicr- 
pupillar>'  dbtance  there  would  be  nothing  more  perieci  than  this 
stereoacope. 

I(  in  hR.  6  the  two  pictures  L  and  R  arc  interchansed  in  both 
pictures  \ii  or  'j  in  fiij-  ll^i  then  the  ijna^;i-  jKjiiils  for  H  arc  clobcr 
together  than  ihusc  lor  \  ;  thus  in  sUtc'Si  upic  vision  II  app<ars 
in  front  ot  P,  and  V  iK-hind  it.  No  chance  is  made  to  the  rehef 
by  turning  the  picture  upside  down  [c  and  a  in  hg.  11).  In  fig.  nd, 
t6»  irictURs  are  in  the  same  positions  as  when  tlie  pbotognphs 
■R  takn  (Fi,  Ft  in  fig.  6).  Obviously  trantparent  pictures  can  he 
•MDyiUvcrsed :  in  other  cases  it  must  Ix-  effected  by  mirrors  (Wheat- 
HQBCi  Dove  and  inher-^  nr  liy  an  ir<<  tin^  relkinion  prism.  The 
origtul unbroken  plate  {tig.I  ld\  can  )ie  se<.-n  in  the  pfictido-strreoficnpe 
shown  in  fig.  12,  and  the  curni  ;  reiiel  U  iil>(aine(l  if 
it  is  rotated  about  the  connecting  liac  of  the  two 
pictum  befon  plBcuw  in  the  stereoaoope.  If  a 
symmetrical  body  be  oMerved  in  the  peraoo-sterM- 
scope,  for  example  a  pyramid,  the  relief  is  still 
reversed.  But  if  a  pnsm  be  dispensed  with  the 
object  appears  flat,  and  a  plane  drawing  appears 
in  relief. 

These  pseudo-MereoAcopic  phenomena  are  of  the 
greatest  importance  for  tne  study  of  the  prinriplcs 
of  itereoacopy,  for  they  demonstrate  that  the  per- 
ception  of  depth  ciin  be  aided  by  a  direct  presenta- 
tion and  hindered  by  a  reverse  presentation.  If 
a  plate  r)f  the  dolcnnites,  for  example,  with  a  targe 
base  line.  arr,»n)>;r.l  j.;  in  I  la  and  1  ih  is  taken,  and  the  apparatus  and 
the  eyes  are  directed  upwards,  then  the  paeudomorphic  image  in 
space  looks  like  the  root  of  a  Ktahictite  cave.  On  tlw  otlier  hand, 
when  arranged  as  i  ir  and  1 1 J  the  image  appears comctly  represented, 
but  it  is  a  httle  mr>ro  difTirult  t<i  m-c  the  BMisOtt  in  the  fonqtround  of 
the  p^etidomorphic  image.  _  Reference  can  only  be  made  here  to 
the  physiologically  interesting  phenomena  of  colour-tones,  which 
arc  a  result  of  tin-  chnnnatism  of  the  eye  and  iKCvir  in  nHin(Kular 
and  binocular  vision  (Dove  and,  more  recently,  A.  Brtickncr). 

A  euuputstinfy  limple  sotntiOB  to  tlie  proUem  of  patting  pic- 
tuns  seen  in  a  stereoaoope  in  motion  is  provided  in  the  muto- 
seope  for  a  tinf0.r  observer.   The  other  problem— to  make  one 

stereoscopic  picture  visible  to  several  [H-o[)k'  simultaneously— 
can  be  met  in  various  \va>'S.  most  ^^inl[lly  (according  to  Roll- 
mann  [iS.yi!  arid  U'Almeida  (t-SvSl:  by  iwrtrayiiiK  the  two 
Stereoscopic  pictures  in  ditlerent  colours  one  over  the  other, 
and  givinK  e4tch  observer  spect.icles  of  (liiTcrent  coloured  rIsm  for 
each  eye.  with  which  it  is  only  possible  to  see  one  picture  with 
each  eye.  .Another  method  suggested  by  I.  Anderton  (1801), 
in  which  polarization  and  a  Nicol  prism  must  be  used  to 
separate  the  pictures,  has  met  irftli  little  succeas,  and  F.  G. 
Ives's  novel  ptopoaal  ((901})  t«MpMBt*  the  pietweiiriien  being 
tnim  and  aim  flbwived  ^  a  tided  gntloB  piMa 
iA-lpoat  of  the  phatecrqiUc  plate  ia  not  pntticihlet.  A 
deviled  by  D'Ahneida,  vliich  depended  upon  the  ahenate 
viaifaflity  of  the  two  pictures,  demands  a  mechanism  for  each 
observer,  exactly  synchronous  with  the  intermittent  illumina- 
tion. This  principle  w.xs  su(  res-sfuUy  adoptee!  by  J.  Mackenzie 
Davidson  and  H.  Iio;i.s  (igoo)  lor  a  direct  slercoM-opic  observa- 
tion of  Rontgcn  radiographs.  Immediulely  after  the  discovery 
of  the  Rdntgen  rays  in  iSgj,  E.  Much  made  stereoscopic 
investigations  of  these  radiographs. 

The  development  of  stcreoscopy  baa  in  no  way  been  uni- 
iem;  cm  the  omtimiy,  a  long  pcsiod,  dnivg  iMdb,  practi- 
me  taken  in  ateieoacepy  or  ateieoacopic 
t  pnoeded  daring  the  middle  part  of  die  19th 
by  a  period  of  (tnivaoal  intersst  Iho  teaaoB'  for 
thk  waa  not  so  orach  the  raallcatioii  of  the  defects  of  the  •tereo> 
scopes  in  themselves,  and  the  trivial  manner  in  which  they  were 
put  on  the  market,  as,  for  example,  a  closing;  stereoscope  con- 
taining confectionery,  as  the  fact  that  the  public  did  not  know 
how  to  make  use  of  the  pictures  seen  in  the  stereoscope.  This 
state  of  affairs  was  altered  when  Zeiss,  of  Jena,  as  ,t.  result  of 
the  investigations  of  E.  Abbe  and  C.  i'ulfrich,  succeeded  in 
constructing  apparatus  whidi  made  it  peaafMe  to  meaanie 
the  ihreo-dimensional  images. 

The  atenotelemeter,  constructed  after  H.  de  Gnmsillicrs' 
idea,  appealed  in  1899.  This  is  a  double  teiaacope  with  the 
hetwean  the  ebjtedvca  jncrwaed,  and  a  number  of 
I  of  madts  phead  In  the  plane  of  tiw  InafB  irfrieh  qipear  as 


real  objects  flo.iting  at  fixed  distances  above  the  landscape,  from 
which  the  distances  of  the  objects  in  the  view  can  lie  eai^jr  read. 
In  1905  PuUiich  deviaed  a  method  of  stereoscopic  measacaowait 
which  it  specially  btetestbig  from  a  physiotogical  point  of  view, 
but  which  can  only  be  employed  for  isolated  objects,  such  as 
beacons,  signak,  Sec.  This  method  h.as  the  peculiarity  that  no 
marks  are  necessary  for  the  mc.isurcment .  The  binocular  tele- 
scope is  so  arranged  that  it  always  produces  two  three-dimen- 
sional images  of  the  object  which  is  |o  boiMmndcloaetOOBe 
another,  which  as  a  rule  are  seen 
as  though  they  were  at  diflcrenl 
distances  and  of  different  sizes. 
The  measurement  is  made  b\ 
causing  the  difference  of  relief  of<;> 
the  two  images  to  diaqipeor  either 
by  bringing  the  iaatnunoBt  nearer 
to  the  object  or  bjr  ceadjnatiag 
iheappaiBtna.  The  eqoal  size  of 
the  two  tfaieeHlimenaional  images 
can  be  regarded  as  a  criterion  of 
their  equal  distances;  and  it  is  of 
further  advantage  to  the  method 
that  the  images  to  be  compared 
arc  equal  aa  to  definition  MdV- 
colour. 

A  consequence  tluse  instru- 
ments,^ which  are  chielty  important 
for  military  surveying,  was  the 
Pulfrich  stcrewomparator  dexiwd 
in  1901.  The  stereoscopic  measuring 
machine  invented  by  H .  C  Fourcadc 
of  Capetown  (1902)  is  similar  to  this  in  many  points.  These  instru- 
ments inaugurated  the  successful  measurement  of  the  di>l.incc^ 
of  dist.itit  niijeets  anri  the  li^-es  of  slereowopy  were  ciiti~<<|urntly 
incteaM.i!.  Mc.i^^uremcnt  is  nut  m,nli-  "f  tlie  object*  thein-clvc:..  but 
on^hoto^raphic  plates  which  arc  takcn^ with  special  instruments — 

line  which  is  always  adccted  acmniing  to  the  distance  of  the  objea 
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and  the  exactitude  of  niea-.iireir.ent  needed.    Fur  me.isuring  the 

Sictures  a  binocular  micru&copc,  adjusted  to  the  dimensions  and  the 
iftaace  between  the  twonfetsBi  ia  Med.and  a  fiimd  mailt  b  pbced 
in  each  image  plane  wMcl  combine  in  liiiiioCTlhr  view  to  a  virtual 
ia  the  thnenfimanaional  image,  if  the  platea  an  eornctly 
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adjusted,  by  mo^'iag  the  plates  perpendicular  to  one  another  and  by 
altcfWK  the  <tit^an''^'  o(  th«  piMw  ffoai  one  another,  this  so-cal1t'<l 
•■  tniv^ng  mark  "  can  be  placed  on  any  point  of  the  landscape, 
and  then  uaed  for  the  measurement  of  solidity  of  the  objects,  ur 
the  {troduction  of  plan*  and  modcU,  just  as  formerly,  for 
example,  the  measurinR  staff  was  used  for  Reodctic  oliscrv-ations, 
with  the  difference  thjl  in  the  itL-rccKonipar;\tur  tin-  tii.irK  is  regu- 
lated by  the  observer  only  and  is  not  hindered  in  its  movements 
by  any  uitdulatiooai  SCC,,  m  the  iMld. 

Fig.  13  abows  boir  th«  tetenl  movemeot  01  the  mark  «ni  is  trans- 
loniiad  m  •  movement  towards  and  away  from  the  obwrs-cr  in 
the  thne-dhnenakmal  itnage  M.  Fig.  14  shows  the  tlieury  uf 
measuring  a  stereophotograph.  The  axes  arc  horizontal  when 
the  photograph  i»  taken,  and  the  plates  are  in  i>nr  plane.  It 
shows  the  method  of  calcuUtinE  the  pontion  of  the  point  I>  in 
the  object-spaoe  (rom  the  oMMiaalca  m  nA  »  «<  iiM««-point 
on  the  left  plate  and  the  totalled  panlM  ana  9~xi-x,: 
the  last  u  constant  for  all  points  in  the  vertical  plane  GG 
through  P  at  right  aitgles  to  MiOi.  The  two  microscopes  in 
fig.  14  really  prfiduce  erect  pieturca.  and  the  two^  plates  are  so 
p&cea  in  tlie  f.tiT<i)ri)iiiii.ir.itor  ;>-.  to  lie  seen  from  V,'  and  P,'. 

The  use  of  the  ttcrcix oniparator  is  unlimited  for  the  measure- 
ment of  relief.  It  ('xccml.-^i  _ similaflr  to  all  ohjact*  and 
phenomena,  large  and  small,  distant  and  near,  in  motion  or 
stationary,  to  those  which  retain  their  shape  for  a  lone 
period  or  which  are  constantly  changing,  or  to  those  which 
are  only  visible  for  a  short  time.  For  a  large  number  of  experi- 
ments of  this  sort— mountain  photography  (Von  Htibl,  &c.), 
coastal  m&isurcments,  photosraphing  a  battle  from  a  ship, 
geodesy,  stndv  o(  th<-  waves  (KohlschOtter,  Laas),  the  trajectory 
of  a  shot  (Neuffer.  Krupp,  Neesen),  the  use  in  butMing  railways 

Ac.— -the  steieacomparator  has 
field*  are  being  constantU- 
opened  up  for  it.  A  further 
advami'  luir,  been  niaile  in  the 
stcreophotogranimelrie  method  by 
(iroviaing  the  stcrcocomparator 
with  a  drawing  apparatus  (F.  V. 
Tfaonuna.  E-  v.  Orel  and  Carl 
ZeiH)i  inth  which  contours  can 
be  automatically  drawn  from 
the  stcrcophoto^rammetrii  phut-j 
graphs.    E.  Devillr'?;  Mi)0.-,  l  sli  reo- 

planigraph  (fig.  i.si.  i!>"-i>:tH'r| 
the  same  purpose,  is  only  used  as 
a  danoootration  apipafattta.    The  mimn  are  tnaipai«nt  for 
the  observation  of  a  aowoe  of  light,  Ac.,  wMch  fe  moved  la  the 

object -space. 

The  .stereomctcr  may  Iw  rcRariJed  as  a  mixlil'ii  ation  of  (he  stereo- 
comparator,  uiiil  i->  i  .inNlnu  ted  for  the  meaMiremcnt  of  men  and 
aninuils,  and  I  t  ^  ulpture,  .-iriil  for  tlie  oljwiv.ition  nf  eonipletc 
stereoscopic  photographs.  The  motion  of  the  mark  is  cffectcJ  by 
a  hMnl  movement  oi  one  of  the  two  objectives  fomdng  the  picture. 
Pwmcli  has leoently  providedoie Greenough  binoeutar nucRMcope 
with  a  point  or  a  circular  mark  situated  exactly  in  the  centre  of  the 
field  0I  view  for  the  purpose  of  the  direct  gauging  of  small  prepara- 
tions which  cannot  \>e  din-<  tly  brought  into  contact  with  a  mark. 
This  cont.irt  with  the  preparation  is  effected  by  displacing  either 
the  preparation  or  the  microscope,  and  the  separate  distances  are 
read  with  a  vernier. 

The  eulier  anggMiion*  for  making  the  stereoscope  m  meunxiBg 
faetrameiit  were  not  rai&ed  though  dedctve  {mpmvements 
were  made.  Brewster  was  unconactously  near  the  solution  of 
the  problem  when  he  prepared  ghosts  or  vistas  by  placing  one 

lrans[)areiit  picture  over  another.  More  i:ii(X)rlant  than  these 
trivial  pictures  are  the  5ur>cr[ioR>d  pictures,  (of  conic  sections, 
machines,  anatomiral  preparntions.  itc!  contrived  ljy  K.  -Mach 
(1866)  in  which  sections  of  the  s<mic  s^jlid  object  arc  successively 
photographed  on  one  plate  so  that  ir^  a  stereoscope  one  can  see, 
aa  it  were,  through  the  opaque  surface  of  the  solid  into  the  interior. 
To  A.  RoIleC  (1861)  is  due  the  merit  of  constructing  the  first 
Btenoacniiic  measuring  scale.  It  was  a  suit  of  ladder,  whose 
rungs  gave  the  distanoM  oi  objects.  SZmrtljr  after  Hadi  sug- 
gcited  using  the  minor  image  of  e  wire  model  eboerved  in  a 
tranqiafeat  mlmr  for  the  measurement  of  the  dimensions  of  a 
body  piaoed  behind  the  glass  plate. 

The  works  of  I.  Ilarmcr  (iSSt)  and  F.  Stolze  (1884  and 
arc  of  importance  for  the  history  of  the  development  of  stereo- 
scopic measurement.  Ilarmcr  ttscd  a  scale  of  depth  consisting 
of  a  \^i.-n:-^  i>f  sijiLirc^  .irr.mged  one  behinri  ilie  other  in  order  to 
measure  in  the  stereusco[«;  a  picture  of  the  clouds  taken  with  a 
large  base-line  (about  15  metres).  Stolze  placed  gntiagB  in 
front  of  the  two  semi-pictutes  of  a  mirror  steicosrape,  one  <rf 


he 


moved  by  a  micrometer,  and  he  thus  discovered 
l  ulled  the  "  travelling  mark."    .Apparently  indc- 


which  coul< 

thr  rievire 

pendent  of  ail  earlier  experimenicrs  T.  Marie  and  U.  Ribaut  had 
the  idea  of  the  "  travelling  mark  "  in  1899  and  1900  ud  need  it 
for  measuring  the  RCntgen  radiographs. 

Of  the  applications  of  stereoscopy  we  may  notice  the  utilization 
of  q^otial  dSecta  and  traublca  in  ateicoBoo|iiic  vision  (agitation 
and  luatmus  appeammxa)  in  tbe  diaooveqr  of  diffaeiiceo  and 
alterations  in  pictures.  The  method  was  first  used  fa]r  BiewUer 
to  recognize  irregulaiities  in  carpet  patterns,  and  later  by 
Dove  and  others  for  distinguishing  the  original  from  a  copy, 
for  lesliiig  coins,  cheques.  &c.  Moreover,  with  the  develop- 
ment of  celestial  photography,  the  stereoscope  came  to  be 
applied  to  the  <iiscover>'  of  planets,  comets,  variable  stars, 
errors  in  plates,  the  proper  motions  .and  par.ill.ixes  of  the  fixed 
stars  (Harmer,  Kummd,  Wolf  and  Lcoard,  Forstcr  and  others). 
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The  stereooonpBiator  iias  also  been  employed  in  sstrometry, 
and  a  pieaetoM  dlMOVwed  by  iu  aid  was  named  Stereoscopia 
in  tecognltiott  «f  tbis  appUcatioii,  Since  1904  hinnniiar 
obeervation  of  stellar  pbiles  to  determine  differences  in  the 
immes  of  the  objects  reproduced  lias  been  gradually  discarded 
for  the  method  devised  by  Pulfrich,  which  consists  in  the 
monocular  observation  of  the  two  plates  in  the  stcrcocomparator 
with  the  assistance  of  the  so-called  "  blink  "  microscope  (tig.  16). 
In  this  miLroscope  the  two  pictures  arc  seen  simiillancously, 
or  individually  by  alternately  opening  the  screens  Bi  and  Bj. 
In  the  second  case  all  differences  of  the  two  im.iges 
are  immediately  distinguished  by  a  sudden  oscillation  of 
the  image-point  or  by  a  sudden  appearance  and  disappear- 
ance of  single  points  like  flash  lights  at  sea  or  tfae  modem 
iky  ligbta  in  towns,  mid  there  b  now  no  mciit  m 
new  plansta^  oomets  and  variable  eteia  by  tbis 
method. 

Thr  blink  microscope  is  far  more  useful  than  the  stercoraicn>> 

scope  for  such  purposes,  for  there  is  not  one  special  direction  in 
which  dilTerences  can  be  be^l  tiistinguished.  It  is  better  there- 
lore  for  the  stereo  inethoii  to  be  restricted  to  the  work  for  which 
it  is  specially  suitable,  and  for  which  it  will  never  be  n  pLii  ed. 
and  for  such  cx[)erinients  as  we  have  just  discussed  to  be  .solely 
performed  with  the  a;d  of  ihe  blink  microscope.         (C.  P.*) 

STERUKG,  ANTOINETTE  (d.  1004),  Anglo-American  vocalist, 
was  bom  at  Sterlingville,  Kew  York  state.  She  studied  with 
Mnie  Marchcei,  with  Mme  Viardot  Garcia  and  with  Maand 
Gaida,  and  after  dngiag  for  two  years  in  America  came 
in  1B73  to  En^Md,  wben  she  made  her  fim  appearance  at 
Covent  Garden  nnder  Sir  Julius  Bcaedct  and  rapidly  became 
a  jMypular  favourite  among  the  contraltos  of  the  day.  She 
fiained  her  preaiest  successes  .as  a  ballad-singer,  especially  in 
sui  li  s<ings  as  "  Caller  Herrin'."  "  The  Three  Fishers  "  and  "  The 
L<)it  Chord."  She  w.is  a  ^voman  of  deep  rciij^ious  feeling  and 
many  enthusiasms,  .and  Hit  n.une  was  constantly  asstpciated 
with  philanthropic  enier|)risc.  She  died  on  the  toth  of  January 
1904.  In  1875  she  had  married  Mr  John  Mackinlay,  and  her 
life  was  written  by  her  son,  Mr  Sterling  Mackinlay,  in  i9o(k 
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STERLING.  JOHN  (1806-1844),  British  author,  was  born  at 
Kamcs  Castle  in  Bute  on  the  joth  of  Juiy  iSofi.    III.'  belonged 
to  a  family  ui  Scottish  origin  which  bad  setlled  in  Ireland  during 
Uk  Crorawcliian  iicriod.   His  father,  Edward  Sterling  (1773- 
1I47),  htd  been  called  to  tbe  Irish  bar,  but,  having  fought  as 
n  nUtia  eiptiiit  at  VbngBr  Hill,  aftcnraidi  volunteeied  with 
UiconpaiqriBtotlMliBe.  Od  the  bcMkiag  iq»  of  his  ngiiBimt 
he  west  to  Scotbutd  *nd  took  to  fiurmhig  at  Kames  Castk.  In 
iSoi  he  married  Hester  Coningham.    In  1810  the  family  removed 
to  Llanblethian.  Glamorganshire,  and  during  his  residence  there 
Edward  Sterling,  under  ihc  signature  of  '  \  cuis  "  lontributed 
a  number  of  letters  to  The  7  im<  v,  whirli  were  repnuicd  in  1813, 
and  a  second  scries  in  1814.    In  l!u-  latter  year  he  removed  to 
Fans,  but  od  the  escape  of  NapoletMi  trom  Elba  in  1815  took 
np  his  residence  in  Loadon,  obtaining  a  position  on  the  stafi 
«f  Tht  Times  newspiaper;  and  during  the  late  years  of  Thomas 
Banea'a  administratioa  he  was  practically  editor.   His  fiery, 
eniihatic  and  oncnhr  mode  of  wilting  conferred  those  char- 
actcriaticB  on  Til*  Times  which  were  itoogntod  la  the  eobriquet 
of  the  "  Thunderer."  John  Sterling  was  his  seeond  son,  the 
elder  being  Colonel  Sir  Anthony  Coningham  Sterling  ( 1 805- 1 87 1 ) , 
who  besides  serving  in  the  Crimea  and  as  military  secntiiry  to 
Lord  Clyde  during  the  Indian  Mutiny,  was  the  author  of  1  he 
Highland  BrigaJc  in  tin  L  r:i>u-<i  iind  other  books.    Alter  studying 
for  one  year  at  the  university  of  Glasj^ow,  John  Sterling  in  1824 
entered  Trinity  College,  Cambridge,  where  he  h.vl  for  tutor 
Julius  Charles  Hare.    At  Cambridge  be  Cook  a  distinguished 
part  in  the  debates  of  the  union,  and  became  a  member  of  the 
"  ApoBtks'  "  Club,  fonung  fiiendahipa  with  Ficdeiick  Deniton 
Mawtiee  and  Rkhaid  Ttandi.  He  temved  1»  Ttbd^  Bit 
with  the  intention  of  gradoating  in  lav,  bat  kit  tke  oalvcinitjr 
without  taking  a  degree.    During  the  next  four  yeat*  be  resided 
chiitlv  ill  I.iii  iloii,  employing  himself  actively  in  literature  and 
malciii^;  a  nunitjer  of  literary  friends.    With  Maurice  he  purch.ased 
the  Athenaeum  in  i8;S  from  J.  Silk  Buckinghani,  Imt  the 
enteqirise  was  not  a  pecuniary  success.    He  als<>  formed  an 
intimacy  with  the  Spanish  revolutionist  General  Torrijos.  in 
whose  unfortunate  expedition  he  took  an  active  interest.  But 
he  did  not  accompany  it,  as  he  was  kept  in  England  by  his 
■aniage  to  Swnnah,  daughter  of  Lieut.-General  Barton, 
ftoft^y  after  Ida  naniage  in  i8jo  qmpComs  of  pulmonary 
dheHO  btdnoed  Um  t»  MJw  iv  hb  loidence  in  the  island  of 
St  Vincent,  iHwi*  he  had  huintted  loine  property,  and  lie 
remained  there  fifteen  months  before  returning  to  England. 
After  spending  sometime  on  the  Continent  in  June  1834  he  was 
ordaint!d  and  became  curate  at  Hursimonceau.x,  where  his  old 
tutor  Juliu-s  Hare  was  vicar.  .XctinK  on  the  advice  of  his  physician 
he  ri  sit;iii'd  his  clerical  dulies  in  ihc  following  l  ebruary,  but, 
according  to  Cariylc,  the  primary  cause  was  a  divergence  from 
the  opinions  of  the  Chunji.  There  remained  to  him  the  "  re- 
aonice  of  the  pen,"  but,  having  to  "  live  all  the  rest  of  his  days 
W  te  COnthMMU  HUht  for  hi*  very  Clittencc,"  his  literary  achieve- 
menti  wne  neciaiiiufly  fragMBtuy.  He  pubUihed  in  1833 
Arlkm  CeHimgOy,  a  novd,  wMch  attracted  little  attentian, 
and  his  Poems  (1830),  the  Election,  a  Poem  (1841),  and  Strajford, 
a  tragedy  (1843),  were  not  more  successful.    He  had,  however, 
established  a  connexion  in  1837  with  Blarirwood' s  Magazine, 
to  which  he  contributed  a  variety  of  papers  and  several  tales 
of  extraordinary  promise  not  f'.ilhlle<l  in  his  more  considerable 
undertakings.    Among  these  papers  were  "  The  Onyi  Ring  " 
and  "  The  PaLace  of  Morgana."    He  died  at  Vcntnor  on  the 
i8tb  of  September  184.1.  his  wife  having  died  in  the  preceding 
ytar. 

JDb  ton,  Major-Gcneral  John  B.  Sterling  (b.  1840),  after 
enkeifaig  the  mvy,  went  into  the  anqr,  nad  hnd  n  dktinipMied 
«n(Mr  (wvonded  at  Tel-el-Rebhr  b  itta),  both  as  a  adhUer  and 
m  a.  writer  on  military  subjects. 

John  Sterling'*  papers  were  enimsted  to  the  joint  care  of  Thonaa 
Curlyle  and  Archdeacon  Hare.  Essayi  end  Tides,  by  John  Sterling, 
oodected  and  edited,  with  a  memoir  of  his  life,  by  Julius  Charies 
Haic,  apfMaral  in  184$  in  two  volumce.  So  diWdued  was  Csrlyle 
wMi  the  HMOwir  that  hercaohnd  to  give  Us  own  "tesdmony'* 


about  hU  friend,  and  lii^  vivid  Ujc  (1851)  has  perpetuated  the 
memory  of  Sterling  more  than  any  of  the  Utter  s  own  wriiitujs. 

STERLING,  a  city  of  Whiteside  county,  Illinois,  U.S.A.,  on 
the  north  bank  of  Koi  k  nver,  109  m.  by  rail  W.  of  CUcBgo. 
Pop.  (1900),  6309,  of  whom  815  weie  fonign-bocB  and  aj  w«e 
negnica;(i9io),7467.  Sterling  iaactved  by  the CUcage ft Naith- 
wcatOB  aad  the  Chicago,  Budingtoa  h  Qnlaqr  RUwaya,  and 
by  inter-wfaoa  electric  nihray  to  Ofmn,  is  m.  N.N.W.  Acvmb 
the  river  is  Rock  Falls  (pop.  in  1900,  2176),  practically  a  suburb 
of  Sterling,  with  foundries  and  machine-shops  and  manufactories 
of  agricultural  implements,  barbed  wire  and  bolts  and  rivets. 
Three  bridges  cross  the  river.  The  river  is  tapped  hcri"  by  the 
feeder  of  the  Illinois  &  Michigan  Car.al  so  that  there  is  direct 
water  commuiucation  Mrith  Chicago  and  St  Louis.  Two  great 
dams  on  the  river  (one  built  by  the  Federal  government)  provide 
good  water  power.  The pubUc  library  (1878)  had  ia,ooovalumea 
in  1910.  In  the  city  are  large  ironworks,  and  numerous  other 
mamifactUMS.  Sterling  waafonacd  in  1839  by  the  oonaoUdstioa 
of  two  towM,  Haniibtng  and  Chatham,  foonded  here  fai  1836 
and  1837  rcspectivdy;  it  was  chartered  as  a  dty  in  1857. 

STBRLIlfO,  a  term  used  to  denote  money  of  standard  weight 
or  quality,  espcrialh'  aiipli<-f!  tu  l^ie  KriKlish  gold  sovereign,  and 
hence  with  the  general  meaning  ol  ri  i  oei.i/ed  worth  or  autht)rity, 
genuine,  of  approved  excellence.  1  he  word  has  been  generally 
derived  from  the  name  of  "  Kasierlings  "  given  to  the  North 
German  merchants  who  came  to  England  in  the  reign  of  EdWMdL 
and  formed  a  hansa  or  gild  in  London,  modelled  on  the  earlier 
one  of  the  men.  Hants  of  Cologne.  Their  ooina  went  of  VOiiomi 
weight  and  excellence  (cf.  hlatthew  Paria,  aan.  1*47,  awarfe 
etiertimttrmmt  trtflKt  Mi  makrim  detHer^ikm,  te.),  aad  thna 
it  is  suppeaadl  gave  the  aaow  of  the  moneycia  to  a  coinage  of 
recognised  ftMOeta.  This  theory  is  baaed  on  the  statement 
of  Walter  de  Pinchbeck,  a  monk  of  the  lime  of  Kdward  I  , 
"  sed  moneta  Angliae  fertur  dicta  fuisse  a  tiominibus  opitu  um,  ut 
Florcni  a  nominibus  Florcntiorum,  ita  Sltr!inf,i  a  nominibus 
Estcrlingorum  nomina  sua  contra.xerunt,  qui  hujusmodi  monetam 
in  Anglia  primitus  compoiiebant  "  (quoted  in  Wedgwood, 
Diet,  of  Eng.  EJym.).  The  word,  however,  occurs  much  earlier. 
The  Roman  de  Rou  (1180)  has  "  FoOT  scs  esteUins  recevoir," 
and  "  in  Anglia  unus  Stcrlingus  per  solvetur  "  oocun  in  an 
ordinance  of  Philip  of  France  and  Remy  II.  of  *  of  istii 

both  quoted  in  Du  Cange  (Ctoss.  s.v.  Esteittigna).  The  "ater* 
ling  "  waa  a  eofn,  the  rflvcr  penny.  240  of  whidi  went  to  the 
"  pomid  sterlmg  "  of  silver  of  5760  grains,  0 25  fine,  and  described 
in  a  statute  of  Edward  I.,  quoted  in  Du  Cange,  as  "  Denarius 
-Angliae  ()ui  votatur  Sterlingus."  The  word  was  borrowed  by 
all  European  languages  and  applied  tn  the  Fnelish  ct)in  and  to 
coins  in  general  of  a  standard  quality:  'li  is  v.r  (md  not  only 
O.  Fr.  estoriin  or  esttUin  but  M.  H.  G.  steriinc  or  staerlinc,  Ital. 
sterlino,  &c.  It  would  seem  therefore  that  the  term  was  apfliHcd 
to  a  coin  of  recognized  quality  before  the  North  German  mer- 
chants were  established  in  London  and  that  its  origin  iboukl 
be  found  in  a  native  Engliah  worL  Two  auggeitiona  have  been 
made;  one  that  ft  leprceenta  an  O.  Eng.  tIeerHitg,  U.  Uttle  star, 
from  a  device  on  an  early  coin,  such  as  is  found  on  some  of 
WOUam  II.,  or  O.  Eng.  staerting,  starling,  from  the  birds,  which 
however  may  be  doves,  on  the  coins  of  Edward  the  Confessor, 
i  (See  Du  Cange,  Gloss,  s.v.  Esterlingus;  and  Skeat,  Etym.  Did. 
IQIO.        Sterling, J 

STERNBERG,  a  town  of  .\ustria,  in  Moravia,  73  m.  N.E.  of 
Briinn  by  rail.  Pop.  (1900),  15,195,  almost  exdnrivdy  German. 
It  is  the  chief  seat  of  the  Moravian  cotton  industry,  aad  it  also 
carries  on  the  manufacture  of  linen,  stockings,  liqoenm,  sugar 
and  bricks.  Fruit,  fepffrially  cherries,  and  tobacco  are  grown 
in  the  Be^boariiood.  Sternberg  is  laid  to  have  grown  up 
under  the  ahdtcr  of  a  castle  founded  by  Yaroslav  of  Stcmbeig 
OB  tbe  Bite  of  hb  victory  over  the  Mongols  in  1 241 . 

STERNE.  LAURENCE  (1713-1768),  English  humorist,  was 
the  son  of  Roger  Sterne,  an  I-lnglish  officer,  and  great-grandson 
of  an  archbishop  of  ^'ork.  Nearly  all  our  information  about 
the  fint  forty-six  years  of  his  life  before  he  became  famous  as 
the  avthor  of  THinm  Signdy  ia  derived  f  nm  a  abort  memoir 
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joiiud  down  by  hinist-lf  for  ihe  use  ol  his  daughter.  It  gives 
niilhitig  but  the  biinst  farts,  cxrcpling  three  aiiocdutLS  about 
his  infancy,  his  school  days  and  his  marriage.  He  was  born 
at  Clonmcl,  Ir<-I;in<l,  on  the  J4lh  of  November  i  a  few  days 
ailer  the  arrival  of  his  father's  regitnenl  from  Dunkirk.  The 
regunent  was  then  di.^banded,  but  very  soon  after  rc-c&tablishcd, 
lod  for  ten  years  the  boy  and  his  mother  moved  from  place  to 
place  after  the  regiment,  from  England  to  Ireland,  and  from 
one  pait  of  Irdaad  to  anodiet.  The  familudty  thus  acquired 
with  mOitaiy  life  aod  diaiwtar  itood  Stame  in  giwd  tMad  wlien 
lie  dieir  the  poftnits  of  Unda  Toby  and  Cofponl  TMm.  After 
ten  yean  of  wandering,  he  was  fixed  for  right  or  nine  jreais  at 
a  school  at  Halifax  in  Yorkshire.  His  father  died  when  he  was 
in  his  eighteenth  year,  and  he  was  indebted  for  his  univenity 
eduL.nion  to  one  of  the  memiR-rs  of  hi.s  father's  family.  His 
grfat-grandlather  the  arehlii-shop  had  been  master  of  Jesus 
College,  Cambridge,  an<l  to  Jesus  College  he  was  sent.  He  was 
admitted  to  a  sizarship  in  July  1733,  look  his  U..\.  degree  in 
1736  and  proceeded  M.A.  in  1740.  One  of  his  uncles  was  pre- 
centor and  canon  of  York.  Young  Sterne  took  orders,  and 
through  this  unde'a  laJhieoce  obtained  in  1738  the  li>'ing  of 
Sotton-in-tbe-Fonet,  some  S  m.  north  of  Yoric  Two  years 
after  Ma  naniage  in  1741  to  a  h^r  namad  Eliaabetb  Luinley 
he  was  presented  to  the  Bfig^bOWriat  fiviag  ol  StilUnftMt,  and 
did  duty  at  both  places.  He  was  alao  a  prebendary  of  York 
Cathedral 

Sutloti  wai  StcrtK  S  re«dence  for  twenty  uneventful  years. 
He  kept  up  ati  intimacy  which  had  begun  at  Cambridge  with 
John  Hall  Stevenson  { 1 7 i.S-1785),  a  witty  and  accomplished 
epicurean,  owner  of  .skelton  Hail  ("Crazy  Castle")  in  the 
Cleveland  district  of  Yorkshire.  Skelton  Hall  is  nearly  40  m. 
from  Sutton,  but  Sterne,  in  spite  of  his  double  duties,  seems  to 
have  been  a  frequent  visitor  there,  and  to  have  found  in  his  not 
loo  strait-laced  ftiend  a  highly  congenial  companion.  Sterne 
la  said  to  bava  never  fommUy  beeome  a  nwaaber  of  the  circle 
of  gay  squires  and  deiics  at  Skelton  knomt  aa  the  "Semoni- 
acks  ";  but  no  doubt  he  shaved  thdr  feativitla.  Stevenson's 
various  occasional  sallies  in  verse  and  praoe — his  Fables  for 
Grown  GenlUmtn  (1761-1770I,  his  Crazy  Tales  (1762),  and  his 
numcrou.s  skits  at  the  poUlical  opponents  of  Wilkes,  among 
whose-  "  m.icaronies "  he  numbered  himself  —i,vcre  collected  .after 
his  death,  and  it  is  impossiible  to  read  them  without  !)cinR  struck 
with  their  close  family  resemblance  in  spirit  and  turn  of  thought 
to  Sterne's  work,  inferior  as  they  arc  in  lit  crary  j^enius.  Without 
Stevenson,  Sterne  would  probably  have  been  a  more  decorous 
parish pnest,  but  he  would  probably  never  have  written  Tristram 
Shandy  at  left  any  other  memorial  of  his  singular  genius.  In 
1747  Sterne  published  a  semon  preached  in  York  under  the  title 
DtTkeCau^ El^ak.  This waafpUomdhiiTSo fay rAfitinjei 
of  Conscience,  afterwards  inserted  Ic  vol.  IL  of  TViriram  Shandy. 
In  I7S9  he  wrote  a  skit  on  a  quand  between  Dean  Foontayne 
and  Dr  Topham,  a  York  lawyer,  over  the  bestowal  of  an  offcc 
in  the  gift  of  the  archbishop.  This  sketch,  in  which  Topham 
figures  as  Trim  the  sexton,  and  the  author  as  I/orry  Slim,  kivcs 
an  earnest  of  Steine  s  powers  as  a  humorist.  It  was  not  published 
until  after  his  death,  when  it  appeared  in  t7f)o  under  the  title 
of  A  Political  Romance,  and  afterwards  the  H  islory  of  a  Warm 
Watch-Coal.  The  lint  two  volumes  of  Tristram  Shandy  were 
issued  at  York  in  1759  and  advertised  in  London  on  the  1st 
of  January  1760,  and  at  once  made  a  sensation.  York  was 
tcsndfHirw'  at  its  ckrgyman'a  indeoengr,  and  indigDaot  at  hia 
caricature  as  "  Slop  "  of  a  local  physidan  (Dr  JeAn  Burton); 
London  n'as  charmed  with  his  au<iadty,  wit  and  graphic  uncon- 
ventional power.  He  went  to  London  early  in  the  year  to  enjoy 
his  triumph,  and  found  himself  at  once  .1  [Kr^'MaSc  io  society — 
was  called  upon  and  invited  out  by  lion-hunters,  was  taken  to 

Windsor  by  Lord  Rockiagfaam,  and  had  the  honouc  of  aupping 

with  the  duke  of  York. 

For  the  last  eight  years  of  his  life  after  this  sudden  leap  out 
of  obscurity  w<-  have  a  faithful  record  of  Sterne's  feelings  and 
movcracius  in  letters  to  various  persons,  published  in  1775  by 
his  sole  child  and  daughter,  Lydia  Sterne  de  Medalle,  and  in  the 


Letters  from  Yoriek  to  Elita  (176&-1767),  also  pnblisbed  in  1775. 
At  the  end  of  the  sertiiijn  in  Imtri^m  he  had  intimated  that,  if 
liiii  sample  of  Yorick's  [>ulpu  cIcKiuencc  was  liked,  "  there  are 
now  ill  the  Tiri^sc's;ii,r,  of  me  Sh.imly  family  as  many  a.s  will 
make  a  hamlsomi'  volume,  at  the  world's  service,  and  much 
good  may  Ihey  do  it."  .\ccordingly,  when  a  second  e<lilion 
of  the  first  instalment  of  Trittram  was  called  for  in  three  montba, 
two  volumes  of  Somom  by  Yoriek  were  announced.  Altkovfb 
tbey  had  Utile  or  none  of  the  eoccatridty  of  the  history,  thigr 
proved  almoat  as  popular.  Steme'a  deiical  character  waa  iur 
&on  being  univcnaUy  injured  by  Ua  indecoraua  beaka  as  a 
humorist:  Lord  Fanoonberg  presented  the  anthor  of  niilnm 
Shandy  with  the  perpetual  curacy  of  Coxwold.  To  this  near 
residence  he  went  in  high  spirits  with  his  success,  "  fully  deter- 
mined to  write  as  hard  as  cmlcl  b,  "  seeing  no  reason  why  he 
should  not  give  the  public  two  voitimes  of  Shandvism  every  year 
and  why  this  should  not  go  on  for  forty  years.  Hy  the  beginning 
of  .Xuguiit  1760  he  had  another  volume  written,  and  was  .so 
'"  delighted  with  Uncle  Toby's  imaginary  character  that  he  was 
become  an  enthusiast."  The  author's  delight  in  this  wonderful 
creation  was  not  misleading;  it  has  been  fttUy  shared  by  evcry 
generation  o{  readers  .since.  For  two  yeaia  in  awcwiriow 
Sterne  kept  his  bargain  irilh  hhnself  to  pravida  taw  voltnacs 
a  year.  Vols.  iiL  and  iv.  appeued  tn  1761;  vela.  v.  and  vl. 
in  January  1763.  But  his  sanguine  bopca  of  continuing  at 
this  rate  were  frustrated  by  ill-health.  Ho  was  ordered  to 
the  south  of  France;  it  was  two  years  and  a  half  before  he 
returned;  !  he  came  back  with  very  little  accession  of 
strength.  His  reception  by  literary  circles  in  France  w.is  very 
fluttering.  He  v.;vs  overjoyed  with  it.  'Tis  ci*mme  a  iMndres.  ' 
he  wrote  to  Garrick  from  Paris;  "  I  have  just  now  a  fortnight's 
dinners  and  suppers  upon  my  hands."  Through  all  his  pleasant 
experiences  of  French  society,  and  through  the  fits  of  dangerous 
illness  by  which  they  were  diversil'ied.  he  continued  tO  buOd 
up  his  history  of  the  Shandy  family,  but  the  work  did  not  pn^tm 
as  rapidly  aa  it  kad  done.  Not  till  January  1765  was  he  ready 
with  the  fourth  iniitalment  of  two  vofaunes;  and  one  of  them, 
vol.  vii.,  leaving  the  Shandy  bmily  for  a  time,  ga\-e  a  lively 
sketch  of  the  writer's  own  travels  to  the  south  of  Frnncc  in 
search  ot  health.  This  was  a  digression  of  a  new  kind,  it  any- 
thing can  be  called  a  digression  in  a  work  the  plan  of  which  is 
to  fly  olT  at  a  tangent  whenever  and  wherever  the  writer's  w-him 
tempts  him.  In  the  first  volume,  .m:  icipating  an  olivious  com- 
plaint, he  had  protested  against  digressions  that  left  the  main 
work  to  stand  still,  and  had  lK>astc«i — not  without  justice  in 
a  Shandean  sense — that  he  bad  reconciled  digressive  motion  with 
progressive.  But  in  vol.  vfi.  the  work  is  allowed  to  stand  still 
while  the  writer  is  being  tiawported  item  Shandy  Hall  to 
Laaguedoc.  Hie  oidy  pngKia  we  awke  ia  fa  the  ainumtion 
of  the  buoyant  and  joyena  tenqier  of  IMttnun  kfnmtf,  triM», 
after  all,  is  a  member  « the  Shandy  family,  and  waa  due  a  vohnne 
for  the  elucidation  of  his  character.  Vol,  viii.  begins  the  long- 
promised  story  of  Uncle  Toby's  amours  with  the  Widow  Wadman. 
.\lter  seeing  to  the  jvit.iicri'ion  o-  this  instalment  of  Tristram 
and  of  another  set  oi  sermons — more  pronouncedly  Shandean 
in  their  eccentricity  he  quitted  F.ngland  again  in  the  summer 
of  1765,  and  tavclkd  in  Italy  as  far  as  Naples.  The  ninth 
and  last  and  shortest  vtdume  of  Tristram,  concluding  the  episode 
of  Toby  Shandy's  amours,  appeared  in  1767.  This  despatched, 
Sterne  turned  to  a  new  project,  which  had  probably  been  sug- 
seated  by  the  ease  and  freedom  with  which  ha  had  awvadthntiigh 
the  travdKng  voiame  in  TVIilraNi.  Tha  SmUmmM  Jommtf 
through  Prauee  and  Italy  was  intended  ts  be  a  kmg  woffc:  the 
plan  admitted  of  any  length  that  the  author  dioae,  but,  after 
seeing  the  first  two  viLumis  I  tirouf;'!  the  press  in  the  early  months 
of  1768,  Sterne's  slreni;Lli  tailed  him,  and  he  died  in  his  lodgings 
at  41  OIil  Hotid  Street  <jii  the  i.Sth  of  March,  three  weeks  after 
the  publication.  The  louelincss  of  his  end  has  often  been  com- 
mented on;  it  was  i>robably  due  to  its  uncjrpcctcdncs.s.  He 
had  pulled  through  so  many  sharp  attacks  of  his  "  vile  influcnxa  " 
and  other  lung  disorders  that  he  began  tO  bescriouily  aUnncd 
only  three  days  before  his  death. 
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9untt%  churacter  defies  analysis  in  brief  space.  It  is  too 
•abtk  and  individoal  to  be  omveyed  in  general  terms.  For 
coBBDiwm  upon  bin  fran  poinu  of  vkw  more  or  1ms  divcite 
tin  nader  nay  be  nfeind  to  llinckeny't  HttM0«M^^ 
Ifataon's  BrUidi  NmHM  (s«n]k  and  H.  D.  TnM't  sketch  in 
tbe  "  English  Men  of  Letten '*  Series.  The  ftiUeat  biography 
is  Mr  Percy  Titzgcrald's  (1864).  But  the  reader  who  cares  to 
have  an  opinion  .ilx>ut  Sterne  should  hesitate  till  he  has  read  ; 
and  rc-rcad  in  various  moods  considerable  jwrtions  of  Sterne's  [ 
own  writinR.  This  writing  is  so  singularly  frank  and  uncon-  1 
vintion.d  that  its  drift  is  not  at  once  ajiparenl  to  the  literary 
student.  The  indefensible  indecency  antl  overstrained  senti- 
mentality arc  on  the  surface;  but  after  a  time  every  repellent 
defect  is  forgotten  in  the  enjoyment  of  the  exquisite  literary  art. 
In  the  delineation  of  chancter  by  snpUcnlly  aignificant  speech 
and  acUoo,  inuoduoed  at  unescpected  tuna»  left  with  hupy 
audacity  to  point  thdr  own  meantng,  aw)  pointing  it  nitli  a 
force  that  the  dullest  cannot  but  undentand,  be  takes  nuik 
with  the  very  greatest  masters.  In  Toby  Shandy  he  has  drawn 
a  ch.irartcr  universally  Icwilile  and  iuliTurablc;  but  Waller 
Shandy  is  ;dmost  greater  as  an  arlislic  triumph,  Considering 
the  ditficully  nt  the  achievement.  Di  I  trriar,  in  his  ///ic'r,,,'.;  ».i 
of  Skrnc  (pul)li3iheti  in  I7p81,  pointed  out  several  unactnuw  lc<lgL:l 
plagiari.Hms  from  Rabelais,  Burton  and  others;  but  it  is  only 
fair  to  the  critic  to  say  that  he  was  fully  aware  that  they  were 
only  pbgiadinsof  natCfial,  and  do  not  detract  in  the  aUghtcst 
from  Stnne's  reputatiOB  as  one  of  the  greatest  of  literary  artists. 

A  fBvInd  edition  of  Mr  Pncy  Fitageiald'a  Life  of  Skme,  contain! 
much  new  information,  appeared  in  1896.  There  is  also  a  vaUial>le 
study  of  Sterne  by  M.  Paul  Stapfcr  (1B70.  ind  cd.,  1882) :  and  many 
fresh  particulars  as  to  Sterne's  relations  with  his  wife  and  liaii^hlcr, 
and  also  with  Ihf  laiiy  known  as  "  Eliz.i  "  (Mrs  ICIizabeth 
Drapi3-)>  arc  collected  in  Mr  Sidney  Lee's  article  in  the  Pic4. 
Mai  Biot-  Sterne's  original  journal  to  Mra  Onper  ("The 
Bnudid's  Journal  "),  after  «he  had  gone  back  to  India,  and  extend- 
ing firom  the  Iltn  of  April  to  the  4th  of  August  1767,  is  now  in  the 
dcpaftlMnt  of  MSS.,  Briti^^h  Museum  (addit.  MS.  M  .W)-  A  con- 
venient edition  of  Sterne's  works,  edited  by  Professor  Georpe 
Saintsburv',  was  issued  in  wx  volumes  in  iH<^4.  Sec  also  Wilbur  L. 
Cross.  7  r'.i-  j'.i  tr  and  Times  of  Laurence  Slerne  iNeu  N'urk.  ii)*"*  ' ;  and 
Walter  ■:l  Jl^',  SWrne:  a  Study  (1910).  \\\.  \\.  .  A, 

BTERNE,  RICHARD  (c.  1506-1683),  English  divine,  arch- 
bishop of  York,  was  bom  at  Mansfield,  Nottinghamshire,  and 
was  educated  at  the  frcc-scbool  in  that  town  and  at  Trinity 
CoOcgiBi  Cambridge,  He  was  elected  fellow  of  Corpus  Chrisii 
College  in  idao;  in  16135  be  becane  chaplain  to  Archbishop 
Laud  and  in  1634  nnster  of  Jesus  Coilcgs,  C^bridge,  and  rector 
of  Yelverton,  Somerset.  For  his  zeal  in  helping  the  royalist 
cause  nith  college  plate  he  suffered  imprisonment  at  the  order 
of  pariiamenl  and  lost  his  appointments.  He  at  tended  Laud 
at  his  execution,  and  during  the  (I'ommonweallb  kei)t  a  school 
at  Stevenage,  HcrtfordsliLri'.  Al  llic  Restoration  he  was  rein- 
stated as  m;istcr  of  Jesus  C nili  and  sot)n  alter  was  ma<te  bishop 
of  Carlisle.  With  George  (jriltilli,  bishop  of  St  Asaph,  and  Brian 
Walton,  bishop  of  Chester,  he  was  appointed  by  Convocation 
to  revise  the  Prayer  Rook.  In  1664  he  was  riiised  to  the  arch- 
biabopric  of  YotIl.  Ue  bad  inpoveriahed  Carlisle,  and  in  his 
a«ir  SM^  acooiding  to  Bunict  (who  calls  bin  "  a  sour  ill-teoipered 
iDaan»«'*ariiMkddMdly  tbacBdicbiBg«tUsfaii%  For  his 
fcgstd  to  fbe  duke  of  'Voik's  biterestshe  was  suspected  of  leaning 
towards  Roman  Catholicism.  He  died  on  the  30th  of  June  16S3. 
He  helped  Brian  Walton  with  the  Polyglot  Bible  and  wrote  a 
book  on  logic,  Sumnui  /(ii;;i  ;;f  !  l^)ndon,  16S5). 

He  has  also  been  credited  with  The  Whoit  Duty  of  Man,  which 
must,  however,  be  ashiened  to  the  royalist  divine  Richard  Allestrcc 
(1619-168O,  pros-oet  of  Eton  College,  whose  original  was  consider- 
•biyjtaed  by  Ua  litenury  encutor,  John  Fdl  (i6s9-iM^.  Wahop 
of  Oaloid. 

8TB8IGHORUS  (c.  640-555  B.C.),  Greek  h-ric  poet,  a  native 
of  Himera  in  Sicily,  or  of  Mataurus  a  Locrian  colony  in  the  south 
of  Italy.  AccordinR  to  Suldas,  his  name  was  originally  Tisias, 
but  was  chanRed  to  Stcsichorus  (''organizer  of  choruses"). 
His  future  eminence  as  a  poet  was  foretold  when  a  nightingale 
perched  upon  his  lips  and  sang  (fliny,  Nai.  Hisi.,  x.  43).  We 
an  tieid  that  be  mmad  Us  feiiow<itiaeaa  apiast  Fhalaiia, 


whom  they  had  chosen  as  their  general,  by  relating  to  them  tbe 
well-known  fabie  of  the  horse,  which,  in  its  eagerness  to  punish 
the  stag  for  intnidiag  iqm  its  pasliues,  became  the  alave  <d 
nan  (AfbtoUs,  JUMsrie,  ii.  ao).  But  liis  wsnibgs  bad  no 
effect}  he  UaMlf  vas  obliged  to  flee  to  Catiaat  iriMiehe  died 
and  was  buried  befbm  the  gate  called  after  Mm  the  Stcsichorsan. 
The  story  that  he  was  struck  blind  for  slandering  Helen  in  a  poem 
and  afterwards  recovered  his  sight  when,  in  consequence  of  a 
dream,  he  had  l  omixised  a  [>aliiiode  or  recantation  (in  wiuch  he 
tledared  that  only  Helen's  phantom  had  been  carried  oil  to 
Troy),  is  told  by  Plato  {  I'hiudrus  Pausaiiias  (iii.  lu,  11,), 

and  others.  We  poaseas  aboia  thirty  fragmeiiis  of  his  (Meras, 
none  of  them  longer  than  six  lines.  They  are  written  in  the 
Doric  dialect,  with  epic  licences;  the  metre  is  dactylico-trocbaic 
Brief  as  tbey  are,  they  sliuw  us  what  Longinus  meant  by  calling 
Stesicbonia  '*  OMist  like  Hobmc  tb^r  are  full  of  ouc  giandewr, 
and  have  a  stately  flubllailty  that  icnindsua  of  Tudsr.  Steal- 
chorus  utdeed  made  a  new  departure  by  uamg  lyric  poetry  to 
celebrate  gods  and  heroes  rather  than  human  feelings  and  pas- 
sions; this  is  what  Quintilian  {Instil,  x.  i,  6j)  means  by  saying 
that  he  "  .sustained  the  burden  of  epic  poetry  with  the  lyre." 
>cveral  of  his  ;h>liiis  sutin  of  tile  adventures  of  Heracles;  one 
dealt  wi'.li  ihe  Siege  of  Thebes,  another  with  the  sack  of  Troy.' 
The  last  is  interesting  as  being  the  llr&t  ix>em  coniaiiung  that 
form  of  the  story  of  Aeneas's  llight  to  which  Virgil  afterwards 
gave  currency  in  his  Atntid.  The  popular  legends  of  Sicily 
also  b^ircd  bis  muse;  he  was  tJie  first  to  iatnduoe  tbe  shepherd 
Daphnis  who  came  to  a  miserable  end  after  he  had  proved  failb- 
leaa  to  the  agnafih  who  loved  him.  SteaidMmis  mmpletHl  the 
form  of  the  choral  ode  by  adding  the  epode  to  the  strophe  and 
antistrophc;  and  you  do  not  even  know  Stesichonis's  three  " 
passed  into  a  proverbial  exprcs.sion  for  un|>ardonable  ignorance 
(unless  the  words  simpl>  nu.ui,  you  do  not  even  know  three 
lines,  or  jiocms,  of  Stcsichonis  ").  He  was  famed  in  antiquity 
lor  the  richness  and  splcn<lour  of  his  imagination  and  his  style, 
although  Quintilian  censures  bis  rcdtmdaacy  and  Hermogeues 
remarks  on  the  excsHtveiwiatmii  that  rtsuUs  from  his  abaafhmt 
use  of  epithets.  ^ 

Fragments  tn  T.  Bergk,  PeOu  tyriei  pntei,  18. ;  sas  alM 
S.  Bernage.  De  SUtickoro  lyric»  (1880);  O,  CruMus.  "  StCMchoras 
und  die  epodiache  Corapoaitioo  in  dcr  gricchischcn  Lyiik,"  la 
Cammatlaliuus  FUMopeM,  dedkaied  to  O.  Ribbcck  (tWS). 

fIRIMMOOra  (Gr.  vr^iof,  dieat,  and  mnv^,  to  look, 

eiamine),  a  medical  instrument  used  in  auscultation  (9.V.). 
The  single  stethoscope  is  a  straight  wooden  or  metal  tube  with 
a  llattenc'l  bell,  the  surface  ol  whicli  is  usually  covt-rcil  with 
ivory  or  bone  at  the  end  which  us  i)l.ice<l  ag;unst  the  l)ody  of 
the  patient,  and  a  small  cup  at  the  other  to  lit  the  ciir  of  the 
observer.  In  the  "  binaural "  stethoscope,  which  has  the 
advantage  of  flexibility,  the  tube  is  divided  above  the  bell  Into 
two  flexible  tubes  which  lead  to  both  cars. 

STETTIN,  a  seaport  of  Germany,  capital  of  the  Fnuaiaa 
province  of  Pomerania,  on  the  Oder,  17  an.  above  its  eatiance 
into  the  Stettiacr  Hsff,  30  b.  inm  the  Baltic,  &»  la.  K.B.  «f 
Bcfia  by  nO,  and  at  the  junction  of  lines  to  Stargard-Danaig 
and  KBatrin-Bredau.  Pop.  (1885),  99.475;  (1890),  116,228; 
(igoo) — including  the  incorporated  suburbs— -210,680;  figoj) 
224,078.  The  main  part  ot  the  town  occupies  a  hilly  site  on  the 
left  bank  of  the  river,  and  is  connected  by  four  brii'.Kcs,  including 
a  massive  railway  swing-bridge,  with  the  suburbs  of  Lastadic 
("  lading  place  "  from  iMltiJtum,  "  hur.lcu,")  and  Silberwiese,  on 
an  island  formed  by  the  Pamitz  and  the  Dunzig,  which  here 
diverge  from  the  Oder  to  the  Dammsche-Sec.  Until  1S74 
Stettin  was  closely  girdled  by  very  extensive  and  Strang  forti- 
fications, which  prevented  the  eqwnsion  of  tke  torn,  but 
tbe  steady  growth  of  iu  ooauaeice  and  aanttfacttues  eoeooiafed 
tbe  foozidation  of  numerous  industrisl  suburbs  beyond  the 

'  The  tabula  Iliaca,  a  stucco  bas-relief  found  in  the  ruins  of  an 
ancient  temple  on  the  aitc  of  the  ancient  Bovillac  and  so  called 
because  it  represents  the  chief  events  ol  the  Trnian  W.tr,  i-s  a  sort  of 
commentary  upon  this  (sec  O.  Jahn  and  A.  >fichaclis,  Gritchittht 
BiUtrthrMtSktn,  iBn;  and  M.  F.  Paukfce,  Dt  laM»  itiata  p»UH 
«M»  StmiaunM,  itin,  an  eitencive  tfestiae)b 
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line  of  licfciicc  mill  these  now  combine  with  Stettin  to  form  one 
industrial  ami  commercial  cciilte.  Since  the  removal  of  the 
fortilications  their  site  has  been  built  upon.  Apart  from  its 
commerce  Stettin  is  comparatively  an  uninteresting  city, 
although  its  appearance,  owing  to  its  niunerous  promenades 
and  open  spaces,  is  very  pleasant.  Among  its  nine  Evangelical 
duuGhes  that  of  St  Peter,  founded  in  1134  md  rertored  ia  1816- 
1S17,  hu  tbe  diitiBCtiiMi  of  bdat  Hi*  okkit  Chrintfaii  chnick  in 
Pomenmia.  Botb  thil  ud  tlie  dtnudi  of  St  James,  dating  from 
the  14th  century,  are  rematlcable  for  th^  slae.  Three  of  the 
Evangelical  churches  arc  fine  new  buildings,  and  there  are  also 
churches  helonRing  to  the  Roman  Catholics  and  other  religious 
bodies.  The  old  palace,  now  usi-  l  :.s  [mhlic  otTiccs,  is  a  large  hut 
unattractive  ediCice,  scarcely  juslifving  the  Ixiast  of  an  old 
writer  that  it  did  not  yield  in  maj;nilicciice  even  to  the  palaces 
of  Italy.  .Among  the  modern  buildings  are  the  theatre,  the 
barracks,  the  bourse,  a  large  hospital,  the  new  town-hall,  super- 
seding a  building  of  the  13th  century,  and  the  new  govern- 
ment buildings.  Statues  of  Frederick  the  Great,  of  Frederick 
William  III.  and  of  the  emperor  William  L  adorn  two  of  the  &ne 
aqoina.  tha  KBaipphti  and  the  Kaiw  TOhdBi|il^  Other 
squares  an  the  FkndepUtz,  and  the  Bathaiisplats  irith  a 
bcautiffd  fountain.  Two  gateways,  the  KBniptor  and  the 
Berliner  Tor,  remains  of  the  old  fortifications,  are  still  standing. 
As  a  prosperous  commcrical  town  Stettin  has  numerous 
scientific,  educational  and  l>enevolent  institutions. 

.Stettin,  r'^Rarded  as  the  jwrt  of  lierlin,  is  one  of  the  principal 
ship  l>uil<linR  rent  res  of  (icrmany  ;'.nd  a  place  ot  much  com- 
mercial and  intlustrial  activity.  The  foremost  place  in  its  chief 
industry,  ship-building,  is  taken  by  the  Vulcan  yard,  situated 
in  the  suburb  of  Brcdow,  which  builds  miships  for  the  German 
navy.  The  business  was  begun  in  1S51  sad  nam  employs  about 
8000  bands,  the  works  extending  over  to  aosa  and  the  cowered 
warksho|»  over  fije^aae  aq.  ft.  Id  1897  a  fkntiig  dock  was 
fUtAdvpcMpshleaflioldlngwsselsoiis^aaotan.  Looamotivcs, 
hoilera  and  machineiy  of  an  kinds  are  made  in  other  great 
establi-li-mnts.  Other  industries  arc  the  manufacture  of  1 
clothing,  i.cnicnt,  bricks,  motor-cars,  soap,  pa[x;r,  beer,  sugar, 
spirits  and  cycles.  Most  of  the  mills  and  factories  are  situated 
in  the  suburbs,  (iralunv,  Rredow  and  others.  The  sea-borne 
commerce  of  Stettin  is  of  scarcely  k-ss  importance  than  her 
industry  and  a  larger  number  of  vessels  enter  and  clear  here 
than  at  any  other  German  port,  except  Hamburg  and  Rrcmcr- 
h.ivrn.  Swincmtinde  serves  as  its  outer  i>i)rt.  Its  principal 
exports  arc  grain,  wood,  chemicals,  sjiititi,  sjt;ar,  herrings  and 
coal,  and  its  imports  are  iron  goods»  chemicals,  grain,  petroleum 
andoosL  A  great  {mpohe  to  its  tnde  was  girait  611898  by  the 
opening  of  •  free  harlMNir  adjoining  the  SKribwb  of  Lastadie  on 
the  east  bank  of  the  Oder;  this  embraces  a  total  area  of  1 50 
acres  and  quays  wi'.li  a  length  of  14,270  ft.  It  has  two  basins, 
with  the  niccbsar>  accompaniment  of  cranes,  slorehuust-s,  &c  , 
and  the  deepening  of  the  Oder  from  Stettin  to  the  Ilaff  to  :4  (t. 
was  practically  completed  by  looi.  With  the  view  of  still 
further  increasing  the  contnurcinl  imfwrtance  of  Stettin,  it  is 
proposed  to  construct  a  ship  canal  giving  the  town  direct 
communication  with  Beriin.  A  feature  in  the  mercantile  life 
of  Stettin  is  the  large  number  of  insurance  companies  which 
have  their  headquarters  In  the  town. 

Tbe  forest  and  liver  soeneiy  of  the  neighbourhood  of  Stettin 
is  picturaque,  but  the  low  levd  and  swanq^  nature  of  the  soS 
render  the  climate  bleak  and  unhesfthy. 

Stettin  is  wid  to  have  existed  as  a  Wcndish  settlement  in 
the  Qth  centurv,  but  its  first  au'hculic  ajipcaranre  in  histor\-  was 
in  the  i:!th  century,  when  it  was  known  as  Stedyn.  From  the 
beginning  of  the  i.;th  century  to  I'l;;  it  was  the  residence  of 
the  dukes  of  I'omerania,  one  of  whom,  Duke  Harnim  I.,  save 
it  municipal  rights  in  ir.tv  .Mready  a  le-uling  centre  of  trade 
it  enterc-d  the  Hanscatic  Ix-ague  in  i.?6o.  The  Pomeranian 
(!)  n.ts-y  becamo extinct  in  1637,  when  the  country  was  suffering 
from  the  ravagm  of  the  Thirty  Years'  War,  and  by  the  settle- 
ment of  1648  Stettin,  tbe  fortifications  of  whidi  had  been 
Inpraved  by  Gustavus  Adolphus,  was  ceded  to  Swedeo.  In 


167.S  it  WHS  taken  from  Sweden  by  Frederick  William,  elector 
of  Hrandrnhurg,  but  it  w,is  restored  in  1670,  only,  howevei, 
to  be  ceded  to  Prussia  in  17 jo  by  the  peace  of  Stockholm.  It 
was  fortified  more  strongly  by  Frederick  the  Great,  but  in  1&06 
it  yielded  to  France  without  aiqr  rrsistanrr  and  was  held  1^  tfe 
French  until  1813.  Stettin  was  the  bfarthphce  of  the  MBpMm 
Catherine  II.  of  Russia. 

Sec  Bcrghaus,  GeschicMU  itr  Stadt  SteUin  CVVaram,  ttn-lt^. 
W,  H.  Meyer,  SUllin  in  aiirr  vnd  ntuer  Zeit  (Stettin,  1SS7);  T 
Schmidt,  Zur  CeschichU  dts  Handtli  und  dtr  S<hiffahrl  .S,v//iru 
1S46  (Stettin,  1S75);  and  C.  F.  Meyer,  Slelltn  zur  .ViA-.iifU.nvi.' 
(Stettin,  I8ft6j. 

STEUART,  SIR  JAMES  DENHAM.  Babt.  (i7i»-t78o). 
English  economist,  was  the  only  .son  of  Sir  James  Steuarl, 
solicitor-general  for  Scotland  under  Queen  .^nne  and  George  L, 
and  w.is  horn  at  Edinburgh  on  the  21st  of  October  1712.  After 
passing  through  the  university  of  Edinburgh  be  was  ^Hmhtii 
to  the  SooUidi  bar  at  the  ifs  of  twesty-four.  He  then  spcst 
some  yean  on  tlie  Gmdnent,  aaA  iHiie  in  Rome  entered  into 
relatiwn  with  the  Pretender.  He  was  in  Edinburgh  in  1745, 
and  so  compromised  himself  that,  after  the  baitle  of  CuUiKlcn, 
he  found  it  ncccssar>'  to  return  to  the  Continen!  where  h< 
remained  until  1763.  It  was  not  indeed  until  he  was  fully 
pardoned  for  any  complicity  he  may  have  had  in  the  reln-llion 
He  died  at  his  family  seat,  Coltness,  in  Lanarkshire,  on  the  .'6ih 
of  November  1780.  In  1 767  was  published  Steuart's  Inquiry 
into  the  Principles  of  FaH^eal  Economy.  It  was  the  most  com- 
plete and  systematic  survey  of  the  science  from  the  point  el 
view  of  moderate  mercantilism  which  had  appeared  In  "^f^ 
But  tbe  time  for  the  mercantile  doctrines  was  posL  Nine  yesn 
later  tbe  WuUk  «/  NaHum  was  given  to  the  world.  Adsm 
Smith  newer  quotes  or  mentions  Steuart's  book ;  being  acquainted 
with  Steuart,  whose  conversation  he  said  was  better  than  his 
book,  he  pr^ihably  wi.shcd  to  keep  dear  of  controversy  with  hint, 
German  itouonusts  have  examined  Steuart's  treatise  more 
carefullv  than  Knglish  writers;  and  they  have  recognized  its 
high  merits,  especially  in  relation  to  the  theory  of  value  ami 
the  subject  of  population.  They  have  also  pointed  out  thai, 
in  the  spirit  of  the  best  modern  research,  he  has  dwelt  00  the 
special  characters  which  distinguish  the  economies  proper  to 
dilTerent  nations  and  diflcrent  grades  in  social  progress. 

The  Works.  PolHical,  Melaphysieal  and  Chronolotifal,  of  the  hit 
.Sir  Jantfi  SUuart  of  Col!ni<,s.  Pari.,  rune  J:  r 'I  ifilrdfii,  -.cilh  Arrijc^rs 
of  the  Auihor,  by  his  Son,  General  Sir  James  Pcnh.un  yuuuri.  v,,n- 
published  in  6  vols.  8vo  in  1805,  Besi<le»  the  Jn^utry  thev  includi^— 
A  DUmlatUm  upon  the  Doctrine  and  PrincipUt  of  iione  'y  apblted  k> 
the  German  Coin  (175S).  Apolope  du  sentiment  de  St.  U  C'luwitet 
Sewlon  sue  t'andennr  fhronohfft  4tt  Grecs  (410.  Frankfort-on-thc- 
Main,  175").  The  Principles  tf  Jttnty  applied  to  the  Present  Stele 
of  BengM,  published  at  the  ree|iie.st  of  v\w  India  CotDpanv 

(410,  1772),  A  Diisertalwn  or,  I'oluy  of  Cram  117*3:.  J'Lm  U- 
Introducing  Uniformity  in  HV|);«(j  and  Measures  utintn  Ike  l.mits 
of  the  lirtlish  Empire  (1790),  Ohservitticns  on  Beattie''^  Esjr.y  an 
Truth.  .1  Pisirrt'ilinr.  tmcerning  the  Motive  of  Obedience  to  the  Imv  if 
Cod,  .ind  other  I : .  .1:  i-.4  s. 

STEUBEN,  FREDERICK  WILLIAM  AUGUSTUS  HERRT 
FERDINAND,  B,\ros-  von  (1730-1704!,  Germ.in  soldier,  was 
horn  at  Magdeburg,  Prussia,  on  the  isth  of  November  1730, 
the  .son  of  William  .\ugustine  Steuben  (i69{^783),  also  a  soldier. 
.'\t  fourteen  he  served  as  a  volunteer  in  a  campsignof  the  Austrian 
Succession  War.  He  became  a  lieutenant  in  1753.  fought  in 
the  Seven  Yean'  War,  was  made  adjutant-geactal  of  tbe  liee 
corps  in  1754  but  re«rterod  the  regular  army  b  1761,  and  bccsae 
an  aide  to  Frederick  the  Great  In  i7<>2.  Leaving  the  army  after 
the  war,  he  was  made  canon  of  the  cathedral  of  Havelberg,  and 
subsecjuently  was  grand-marshal  to  the  prince  of  H<ihc  nzolKrn- 
Hechingen.  In  1777  his  friend,  the  count  St  Germain,  then 
the  French  minister  of  war.  ]H  rsu;ii!, V:  l.;m  to  go  to  the  assistance 
of  the  .\mcrican  colonists,  who  nwled  discipline  and  instruction 
in  militjuy  tactics.  Steuben  arriwd  at  Portsmouth,  New 
Hampshire,  on  the  ist  of  December  1777,  and  offered  his  services 
to  Congress  as  a  volunteer.  In  March  177S  he  be^tan  drilling 
the  inexperienced  soldiers  at  Valley  Forge;  and  by  May,  when 
he  was  made  inspector-general,  with  the  rank  of  major-flanoal, 
he  had  ciitaMliihcd  a  thonnigb  system  of  4tw*rtfiH*  and  ooowMy. 
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Scsulu  of  his  work  were  shown  in  ihe  next  campaign,  particu- 
larly at  Monmouth,  where  he  rallied  the  disordered,  retreating 
txo^  of  GeacnU  Cludcs  Lee.  Uis  Regulaiions  jot  Ike  Order 
mi  DMtUm  tf  «te  Tno^t «/  Hkf  U»Utd  States  (1779)  was  of 
patt  vihw  ta  tb«  anny.  Hemiamealnaf  thecourt-Butul 
iriikk  tried  Major  John  Andrt  in  17S0,  «ad  after  Gcnenl  Hbntio 
Gates's  defeat  at  Camden  was  placed  in  cmunand  of  the  district 
of  Virginia,  with  special  instructions  "to  collect,  organize, 
ilisdpline  and  c-xsttditc  the  recruits  for  the  Southern  army." 
in  April  1 78 1  he  was  supcrsodcii  in  (  ommand  of  Virginia  Ijv 
La  Fayeltc  and  later  took  part  in  the  siege  of  N'orktown.  Ret;rinK 
from  the  service  after  the  war,  he  paiiscd  the  las!  yeans  ol  liis 
life  at  Steubenville,  New  Yoric,  where  he  died  on  the  .'8th  of 
November  1794.  New  York,  Virginia,  Pennsylvania  and  New 
Jeney  gave  him  grants  of  land  for  his  services,  and  Cotigress 
pancd  a  vote  of  thanks  and  gave  liim  a  fold-liillcd  sword  in 
1784  and  later  granted  him  a  pensioB  of  $a'4eo.- 

See  Frederick  Kapp.  The  Life  of  Fredrrirk  William  wo»  StaAeu 
Q{ew  York,  1859);  and  George  \V.  Cinrne,  The  Herman  Eiement  in 
tkt  War  0/  American  Independence  (Cambridge,  Massachusetts,  1876). 

STBUBBIfyilitB,  a  rity  and  the  county-seat  of  Jefferson 
county.  Ohio,  U.S.A.,  on  the  west  bank  of  the  Ohio  river,  about 
40  m.  W.  of  Pittsburg.  P07).  (iHSo),  12,00,5;  (1890),  13,304; 
(1900),  i4,j4Q,  of  whom  1S15  were  foreign-born  and  736  were 
negroes;  (1910  U.S.  census)  Jj.jyi.  It  is  served  by  the 
Wheeling  &  Lake  Erie  (Wabash  system^  the  Pittsburg,  Cin- 
cinnati, Chicago  &  St  Louis  (Pennsylvania  s>-stcm),  and  the 
Pennsyhrania  raihnqpi,  mhI  by  inter-urban  electric  railways. 
A  suspettsion  bridge  croaaes  the  Ohio  river  here.  Steubenville 
is  on  a  hi^  plain  (the  second  terrace  of  the  liw),  miounded 
by  hilla  300-500  fx,  hi^  in  a  good  fanning  conntiy,  nch  in 
biMiainiaaa  -eMl,  aatual  gat,  baiUing^tone,  petndnim  aad 
day.  The  dty. baa  a  Carnegie  library,  Gill  hospital,  a  Y.M.C.  A. 
buOding  and  Stanton  and  Altamont  parks.    The  value  of  its 

factory  products  if.creasL'd  from  ?4,  ^47,04.:)  in  ir.oo  tr;.  Si -\  ifirj/iTy 
in  1905,  or  17J  ''o — thu  ^;rca!est  increase  during  this  [jenoii  lor 
any  city,  with  a  popuinutin  of  8000  or  over  in  itjoo,  in  the  state; 
during  the  same  period  the  capital  invested  in  tnanufucturing 
ir!du-?tries  increased  from  $3,50^,563  to  $12,6.'7,048  or  44^-4  "„. 
/Vmong  manufactures  are  iron  and  steel,  tin  and  terne  plate, 
glass,  paper  and  w«od  pulp,  and  pottery.  Near  the  city  limits 
aio  bitildins^one  quarries  and  coal-mines.  The  municipality 
OWaa  and  opaiMes  the  waterworks.  Steubenville  was  platted 
w  ft  town  In  1797,  immediately  after  the  erectioa  of  JeSeiaoB 
OBnaty,  aad  «aa  bidU  on  the  ibe  of  Fort  Stenben,  ended  la 
sjM^tTlr,  aad  auMd  la  honour  of  Bana  fndcrfcii  WBiam 
won  Steuben;  it  received  a  dty  charter  In  iSjt,  and  its  dty  nmits 
were  much  enlarged  in  1S7T. 

See  W.  H.  Hunter,  "  The  Pathfinders  of  Jefferson  County,"  and 
"  The  CemwniBl  «f  JcAiiod  Couaty."  in  OM*  Arekatthptai  and 
HMerkai  tUvltm,  vol.  vL  Nos.  3, 3  (Columbus,  1898). 

8TBDC0  [in  Latin  STKuarrs  or  ElguiiimsI,  AOOSTINO 
(1496-1540),  Italian  scholar  and  ilivine,  was  bum  at  Ciubbio 
in  Umbria.  In  1513  he  i  iu<  "vhe  congregation  of  the  canons 
of  St  Saviour,  and  for  some  years  earned  his  living  by  teaching 
Oriental  la.nguagcs,  theology  and  antiquities.  In  1535  he 
became  librarian  of  the  convent  of  Sant'  Antonio  at  Venice, 
Wtamlng  later  to  (lubbio  as  prior  of  his  congregation.  In  1538 
ha  was  made  bishop  of  Ciuaamo  in  Crete,  but  letuined  after  a 
ymi  or  two  to  Rome,  where  in  iS4a  he  nioceedcd  Akaaandro 
as  prefect  of  tbe  Valicaa  Libraiy.  He  wnt«  auuqr  woifcs  on 
sacred  antiquities  and  Bible  exegesis. 

So<  Mnefcr,  SomeB$  Utgrtphie  ginfrale  (Paris,  lS57-ifi7ol. 

STEVEDORE,  .1  person  who  is  engaged  in  the  stowsRc  of  cargo 
on  hoard  a  5hi[),  one  who  loads  and  unloads  vessels  in  p<irt.  The 
wonl  is  an  adaptation  of  the  Spanish  estivador,  literally  a  packer, 
eslivi]r,  to  press  or  pack  ctofldy,  Latin  stipare,  to  press.  The 
Spanish  word  was  piarticalafly  applied  to  the  packers  of  wool, 
when  ^Mia  waa  a  great  wooURpeirtlaK  conntiy,  aad  that  caae 
into  general  mercantile  use. 

fRVBRAeV,  aa  arbaa  dbtrkt  ia  the  Ktchtn  paifiamcntary 
^Kvbion  of  HertfordfUve,  Eagbund,  81.  N.  of  Loadco  by  the 
XXV.  39  a 


Great  Northern  railway.  Pop.  (xooi),  3957.  The  chuidt  of 
St  Nicholas,  with  a  graceful  tower  and  spire,  ii  mainly  Baz^ 
English,  but  has  Norman  and  later  portions.  Tbm  m  a  g—i»wr 
school,  foimded  in  1558.  By  die  North  Koad,  aoatt  of  the 
Unm,  ia  a  raw  ol  aix  laiye  banom*  ooaddmd  to  be  ef  Dnafab 

HBVMS.  ALFRED  (181^-1875),  British  sculptor,  was  bom 
at  Blandford  in  Dorset  on  the  38th  of  January  1818.   He  was 

thr  s<in  of  a  house  painter,  and  in  the  early  part  of  his  career 
he  ]>;iintc  1  pictvires  in  his  leisure  hours.  In  183V  through  the 
kiminiss  of  tht:  rector  of  his  parish,  he  was  enabled  to  gt)  to 
Italy,  where  he  spent  nine  years  in  study  at  Naples,  Kome, 
Florence,  Milan  and  \'cnicc.  He  had  never  been  at  an  English 
school.  In  1841  Thorwaldsen  employed  him  for  a  year  in  Rome. 
After  this  he  left  Italy  for  England,  and  in  1845  he  obtained  a 
tutorial  position  in  the  School  of  Design,  London.  Thia  poet 
he  occupied  aatil  1847.  In  1850  he  bcaune  chief  artist  to  4 
Shcfiehi  liim  of  woriien  la  bmeae  aad  aietaL  la  tS$s  ha 
returned  to  Loodon.  To  this  period  belongs  his  design  for  the 
vases  on  the  railings  la  front  of  the  British  Museum,  and  also 
the  lions  on  thedwarf  posts  which  were  subsequently  transferred 
to  the  inside  of  the  museum.  In  1.S56  occurred  the  competition 
for  the  Wellington  monument,  originally  intended  to  be  set  up 
under  one  of  the  great  arches  of  St  Paul's  Cathedral,  though  it 
was  only  consigned  to  that  position  in  189J.  Stevens  agreed 
to  carry  out  the  monument  for  £30,000 — a  quite  iiuidequate 
sum,  as  it  afterwards  turned  out.  The  greater  part  of  hia  life 
as  a  sculptor  Stevens  devoted  to  tUt  grand  aMUianieat,ooaataBtly 
haraiacd  and  finally  worn  eat  ^  the  ihterferenoe  of  gmiBBMatv 
want  of  money  aad  other  difficulties.  Stcvena  did  not  Hve  tv 
aee  tha  auamnantaBt  ap  perhaps  intaaately  for  hha, a> ib 
was  for  Bumy  yean  placed  ia  a  aataB  aide  chapel,  whet*  tba 
effect  of  the  whole  was  utterly  deatrasred  and  its  magnificent 
bronze  groups  hidden  from  view.  Stevens  was  aware  of  the 
p<isit;i:in  t'lnally  decided  on  for  the  work,  and  he  suppressed  the 
equestrian  group  intended  for  the  summit  and  left  the  model 
for  the  latter  feature  in  a  rough  stale.  On  the  removal  of  the 
monument  from  the  chai>cl  to  the  inteix'olumnar  space  on 
ilie  north  iide  ui  the  nave  for  which  it  was  originally  designed, 
the  model  of  horse  and  man  was  placed  in  the  hands  of  an  able 
young  sculptor,  trained  mainly  in  another  schod,  to  be  worked 
upon  and  cast  in  bronxe.  The  incongruity  of  the  idea  did  aot 
strike  thoae  icaponsible  for  the  proceeding.  Its  oompUtion 
was  atiU  aot  canied  iato  effect  ia  1910,  after  yMi*  «f  wodt  aad 
pohnka,  aad  it  waa  feared  that  it  woohl  have  a  dlHatnms  reanh 
on  the  masterpiece  as  a  whole.  Indeed  the  president  of  the 
Royal  Institute  of  British  Architects  dedared  that  the  structure 
would  not  bear  the  weight  of  the  arldition.  The  mmumieiit 
itself  consists  of  a  sarcophagu.s  supfioning  a  recumbent  bronze 
efligy  of  the  duke,  over  which  is  an  arched  marble  canopy  of  late 
Renaissance  style  on  delicately  enriched  shafts.  M  each  end 
of  the  upper  part  01  tliL-  canopy  is  a  large  bronze  group,  one 
representing  Truth  tearing  the  tongue  out  of  the  mouth  of  false- 
hood, and  t  he  other  Valour  trampling  Cowardice  underiui  :  i :  ir 
two  virtuea  ace  i^weaentcd  by  very  statdy  female  figures  modeUed 
with  woadsrfal  beauty  aad  vigDar;tha  vices  are  two  aade  nak 
figures  treated  ia  a  ytty  aiaaalva  way.  Tha  Tigoraoa  atreagth 
of  these  groapa  recalls  tfia  style  of  Mldidangeio,  bat  Stevens's 
work  timwihaatiB  ot^taalaad  has  a  very  distinct  character 
of  ita  own.  Owing  to  the  many  years  he  spent  on  this  one  work 
Stevens  did  not  produce  much  other  sculjuure.  In  Dorchester 
House,  Park  I-ane,  there  is  some  of  his  work,  c.-^jkh  i.iliy  a  very 
noble  mantelpiece  supported  by  nude  female  caryatids  in  a 
crouching  attitude,  mfHlelled  with  great  largeness  of  style.  He 
also  designed  mosaics  to  till  the  spandrels  under  the  dome  Of 
St  Paul's.   Stevens  died  in  London  on  the  ist  of  May  1875. 

Sec  SccLPriRK:  Brilish;  Sir  William  .ArmstronR,  AlfredSlmtU 
(London,  itUil);  11.  Stajmus,  Alfred  .Elevens  (London,  1891). 

STEVENS,  ALFRED  (182S-1906),  Bel^n  painter,  was  bom 
inBnuflelacmtheiithof  May  iSaS.  Hia  fatfaiisr,aa  old  officer  la 
the  aervice  of  WiUiara  L,  kii«  af  the  NeiiiadaBda,  was  paaaioB- 
atdy  fond  of  pictures,  and  readily  allowed  his  son  to  dnxr  in  tlie 
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studio  oi  Francois  Navez,  director  oi  the  Bruistls  Academy. 
In  1844  Stevens  went  to  Paris  and  worked  under  the  inslruclioii 
of  Camille  Roqueplaa,  a  fiiend  of  his  father's;  he  also  attended 
the  tla>>M.'s  at  the  Ecole  da  Beaux  Arts,  where  Ingres  was  then 
ItnfeaiQi'  In  1849  he  painted  at  BruMela  hia  fiiat  pklure, 
"  A  SMkt  bk  IVeuble,"  and  in  the  lanw  ytu  wtat  MCk  to 
Paris,  where  he  definitely  settled,  and  exhibited  hi  the  Saknu. 
He  then  painted  "  Ath-Wednesday  Mornins,**  "  Btugbeia  and 
Country  People  finding  at  Daybreak  the  Body  of  a  Murdered 
Gctuleman,"  "  An  Artist  in  Despair,"  and  "  The  Love  of 
Gold."  In  1855  he  exhibited  at  the  Antwerp  Salon  a  little 
picture  called  "  At  Hume."  whith  showed  the  painter's  bent 
towards  depicting  I.kHcs  ui  fashion.  .\t  thu  Crcat  Exhibition 
in  Paris,  1855,  his  contributions  were  remarkaUle,  but  in  1S57 
be  returned  to  graceful  female  suKijci  ts,  a.'id  his  path  thenceforth 
was  clear  before  him.  At  the  Great  Exhibition  of  1867  he  was 
seen  in  •  brilliant  variety  of  works  in  the  maiuMT  he  had  madi- 
hb  own,  sending  dgbteen  exquisite  paintings;  among  them 
weie  the  "  LmIj  in  Fink  "  (to  the  Bniaseis  GaUeiy),  *'  Consola- 
tfon,"  "  EvBsy  Good  Focune,"  "IOn  Fenvette,"  "  Ophelia," 
and  "  Lust  in  Paris."  At  the  Fills  btemmtioaal  Eihlbitions 
of  iSyS  end  i88(),  and  at  the  Historical  Exhibition  of  Belgian 
Art,  Bruasds,  t88o,  he  exhibited  "The  Four  Seasons  "  (in  the 
Palace  at  nruH-sclsi,  '"The  Parisian  Sphinx."  "The  Jajjancsc 
M.Tsk,"  ''  The  Jiipaiiese  Kobe,"  and  "  The  I,a<iy-liir<l  "  iUrus- 
s<'l5  Oallcry).  He  died  on  the  J4th  of  August  1006.  "  .\lfre<l 
Stevens  is  one  of  the  race  of  great  painters."  wrote  Camille 
LenMHinler,  "and  like  them  he  takes  immense  pains  with  the 
execution  of  his  work."  The  example  of  his  finished  technique 
was  salutary,  not  tnercly  to  fais  bfCtfanO  hi  Brighun,  but  to 

nany  foreign  painters  who  noeivBd  HmHingiiiieiil  ftoot  the 
■tudy  of  his  method.  The  brother  el  Albed  Stevens,  Joseph 
Stevens,  was  a  great  painter  of  dogs  and  dog  IHe. 
Sec  J.  du  Jardin,  L'An  ftamani;  CamlHe  LeoMMiaicr,  IKiMrtr  dts 

bfaux  arls  cn  Belgique. 

STEVENS,  HENRY  {i8i»-i8.H6).  American  bibliographer, 
was  bom  in  Barnei,  Vermont,  on  the  24th  of  .\ugust  1810. 
He  studied  at  Middlebury  College,  Vermont,  in  i8:?8-i830. 
graduated  at  'Vale  in  1K45  and  studied  at  the  Cambridge 
(Massachusetts)  Law  School  in  1843-1844.  In  1845  he  went 
to  London,  where  be  was  employed  during  most  of  the 
femehlder  of  his  Ufe  as  a  collector  of  .\mericana  for  the  British 
Mueon  end  for  various  public  and  private  .\mcrican  libraries. 

WM  engsged  by  Sir  Anthony  Panixsi,  librarian  of  the 
British  Museum,  to  celleot  Ustoricil  boeks,  decunenta,  journals, 
&c  ,  rt>nceming  North  and  Sontii  Aaokn;  and  he  wna  puicha*' 
ing  agent  for  the  Smithsonian  lostitutloa  and  for  the  libnury 
of  (\)ngress,  as  well  as  for  James  Lenos^  of  Neir  York,  for 
whom  he  secured  much  of  the  valuable  Americana  in  the  Lmox 
library  in  that  city,  and  for  the  John  Cartir  Brown  library, 
at  I'rovidcn<  e,  Rhode  Island,  lie  l)C<  .ime  a  memljer  of  the 
Society  of  .\nliquaries  in  iS^;.',  and  in  1S7;  wa?  a  mernlHT  of 
the  committee  which  organized  the  (  a\:<in  Exhibition,  lor  which 
he  catalogued  the  collection  of  Hil  led.  iic  died  at  South 
Hampstead,  England,  on  the  28th  of  February  1886. 

Hit  principal  compilations  and  piililieations  were:  an  Anal^at 
tndrx  to  the  CiAimial  Pmuments  0}  .Sr<c  Jersry  tn  the  SMe  Paper 
Ofite  in  England  (1858 (,  con?>titnl  iuK  vol.  v.  o(  the  New  J'r>ey 
ifistorical  &x;iely'»  CoUutions}  CoUctlion  0/  Historical  Pajfrs 
teUtmt  to  RIuhU  Istmd . . .  JOSO-fTTf  {6  vab.),  for  the  John 
Carter  Brown  1ibrar\';  hhtoriDBl  indcnes  el  the  oolanial  documents 
lebtinK  to  Mainland  ( i"  \  f>U.),  now  in  the  libcary  of  the  Maryland 
HiatocKal  Society:  ami  a  eollection  of  papers  relating  to  yirninU 
for  (he  pcriiHl  TnSs  1775.  ini Dnijilete,  <le|>iwited  in  the  Virginia 
statr  in  1^.<;S;  a  v.iln.itile  Catato^ue  nf  Amrm.in  Maps  in 

thr  Library  of  the  Hrttxsh  Museum  (1M56);  catalogues  of  American, 
of  Mexican  and  other  Spaniab-American  and  ol  CaasdiBn  fed  Other 
British  North  American  books  in  the  library  of  the  Brttbfa  Museum : 
Hisltrical  and  Gtographical  Soles  on  the  Earliest  Disetnerit*  in 
Amerieti,  t4S3~i530-  "i/fc  Comments  on  the  Earliest  Maps  and  Charts, 
»c.  (1869);  Stbaslinn  Cahol  -  Jnhn  Cahot'O  (1870):  The  Bibles 
in  the  ClUtUm  Bidtibilion,  lS7y  (1878);  and  Rreolleftioni  of  Mr  James 
Lemax,  i4  Ntm  York,  and  the  Formation  of  his  Library  (1886). 

ISs  brother,  Bcmamir  Funsuh  Stivimb  (i83^i«m), 
also  a  fajbHofrapher,  waa  boni  at  Banet,  VennoM,  on  the 


iqth  of  February  ^••<^^,  was  educated  at  the  university  of 
\ermont,  and  in  iS(>o  became  associated  with  hi>  l/rui.ier  in 
London.  For  about  thirty  years  he  was  cngagc<l  in  preparing 
a  chronological  list  and  lilphabctical  index  of  American  state 
papeia  ia  English,  French,  Dutch  and  Spanish  archivea,  covetias 
the  polod  froBH  17A3  to  1784,  nad  h«  prcfMued  men  tbaa 
sooe  facsimiles  of  inqtoctant  Amfrinin  hbtorical  manmccipi* 
found  in  European  archives  and  relating  to  the  period  between 
1773  and  178,5.  He  aKo  acted  as  purchasing  agent  for  various 
American  librarie<,  aii<i  fur  about  ihiny  years  before  his  death 
was  I'nitcd  States  desfiatch  agent  at  London  and  had  charge 
of  the  mail  intende<l  for  the  vessels  of  the  United  States  navy 
ser\  i[i^  iri  .\ilaniir  nr  Furopean  Stations.  He  died  at  SlubitOll* 
Surrey,  England,  on  the  sth  of  March  iqoj. 

His  principal  publications  inrlude  Campainn  in  Virginia.  1781: 
an  Exact  Repnn!  of  Six  Hare  Pamphlets  on  the  Clinton- CorntiMiUts 
Controversy,  vith  .  .  .  Mcnuscript  Notts  b\  Sir  Henry  Clinton, 
with  a  Supplement  conttiintng  Extraets  from  ike  Journals  of  the  House 
of  Lords  (1888):  Factimilet  of  Manuscripts  in  European  Arcknts 
Relating  to  America,  1773-1703,  with  Descriptions,  iMermcts  and 
Translations  (25  vols..  1^89-1808);  Cnenf  Sir  WiUiam  Bmne's 
Orderly  Book  at  Charlesloum,  Bosfm  Md  HMfox  (189D);  and 
Columbus:  Ilts  Oun  Book  of  Privileges,  1^02  (1893). 

STEVENS,  THADDEUS  (1701-1868).  American  poUtical 
leader,  was  born  iti  Danville,  \  ermonl.  on  the  4lh  of  .April  171JJ. 
He  graduateit  at  Dartniouili  College  in  1S14,  removed  to  York, 
Pennsylvania,  was  admitted  to  the  bar  (in  Marylandi,  and  for 
fifteen  years  practised  at  Gettysburg,  Pennsylvania.  He  was 
a  leader  of  the  Anti-Masons  in  Peiuisylvania,  and  was  protninent 
in  the  national  Anti-Maaooic  Convention  at  Baltimore  in  183 1. 
He  served  in  the  Pennsylvania  House  of  Representatives,  first 
as  an  AatipMaaoii  and  ktcr  as  a  Whig,  in  i433-i835i 
andi84S-^*>  ODtheiitboi^Ml  cISShaBwdeaacfaMiacBt 
speech  In  def^ncecl  free  pubBc education.  A  partner's  venture  in 
the  iron  business  having  involved  him  b  a  debt  of  1317^000,  be 
retire<i  from  public  life  in  1842  and  practised  law  in  Lancaster, 
Pennsylvania,  with  such  success  as  within  six  years  to  reduce 
this  debt  to  S<o,ooo.  He  frequently  appeared  in  behalf  of 
fugitive  slaves  before  the  Pennsylvania  courts,  and  previously, 
in  the  si;i;e  ( onsiiiulional  convention  of  i.^u,  he  hail  refused 
In  sij^'n  the  constitution  limiting  the  sulTrage  to  white  frtxmen. 
Ir.  iS43  he  did  much  in  Pennsylvania  to  bring  al>oul  ihccleciion 
of  W.  H.  Harrison,  and  in  the  campaign  of  1S44  Stevens  again 
rendered  marked  services  to  the  Whig  ticket.  He  was  a  W  hig 
representative  in  Congress  in  1849-1853,  and  was  leader  of  the 
rsdkal  WUgs  and  Frce-S«ileis,  strongly  opposing  the  Compromise 
Meaaues  oC  tAso,  and  bdng  eapecially  bitter  m  his  denuncia- 
tions of  the  Fugitive  Skve  Law.  In  iS$s  he  took  a  prominent 
part  in  organizing  the  Republican  party  in  Penaqdwaia,  and 
in  1856  was  a  delegate  to  the  Republican  National  Convention, 
in  which  he  opjKi-.o  l  the  non'in.i;  ion  of  John  C.  Fremont.  Ho 
returned  to  the  ,\,iii(in:'.l  Hiujse  ui  Representatives  in  1850  and 
bitterly  critici/ed  the  vacillat ion  of  Buchanan's  administration. 
He  became  chairman  of  the  ways  and  means  committee  on 
the  4th  of  July  1S61,  and  until  his  death  was,  as  James  G. 
Blaine  said,  "  the  natural  leader  who  assumed  his  place  by 
common  cooseet"  Suing  the  Civil  War  he  was  instrumental 
in  having  necessary  revenue  maasorei  passed  in  behalf  of  the 
administration.  He  wss  not,  however,  la  perfect  harmony 
with  Llnoaln,  wlu>  was  far  nova  oonaervative  as  well  aa  broader 
minded  and  more  magnantawnu  than  be;  besides  this  Stevens 
felt  it  an  injustice  that  Uncofai  in  choodng  a  awmbar  d  hit 
cabinet  from  Pennsylvania  had  preferred  Cameron  to  hhwsiilf. 
During  the  '.v.ir  Stevens  urged  emancipation  of  the  slave,  and 
earnestly  advocated  the  raising  of  negro  regiments.  He  not 
only  opposed  the  president's  '  ten  peneni.  [ilan"  in  Louisiana 
and  .Arkansas  (i.e.  the  plan  which  provided  that  these  states 
might  be  reorganized  by  as  many  as  io"„  of  the  number  of 
voters  in  i860  who  should  ask  for  [»ardon  and  take  the  oath  of 
allegiance  to  the  United  States),  but  he  also  refused  to  accept 
the  Wade- Davis  Bill  as  being  far  too  moderate  in  character. 
On  the  motion  of  Stevens  (Dec.  4i  iMs)>  ^  houses 
appointed  a  joint  caaunittee  on  leoooBtnicdoa,  and  Stevens 
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was  made  dtftimuui  of  the  House  committee.  In  Iub  ipccch 
of  the  i8th  of  December  1865  he  saiertcd  that  tdwllion  bad 

ipso  facto  blotted  out  of  being  all  states  in  the  South,  that  that 
section  was  then  a  "conquered  province,"  and  that  its  Kovcrn- 
ment  was  in  the  hands  of  Congress,  which  could  do  with  it  a*  it 
wished.  He  introduced  from  the  joint  committee  what  btcaine, 
with  chaiiKi'fi  rliusc  as  to  the  basis  of  representation,  the  Four- 
teenth .Vmcndmcnt ,  and  als<i  the  Rct-onstruction  Act  of  the 
6th  of  I'lhru.iry  iS6-.  lie  also  advocated  the  Kreedmcn's 
Bureau  bills  and  the  Tenure  of  Oilire  Act,  and  went  beyond 
Congress  in  favouring  the  confiscation  of  the  property  of  the 
Conlederate  States  and  "of  the  real  estate  of  70,000  rebels  who 
0«a  above  300  acres  each,  together  with  the  lands  of  their 
several  states,"  foi  the  benefit  of  the  ficedmen  and  loyal  whites 
and  to  renobune,  it  wis  said,  the  sttScftn  from  Lee's  invasibn 
of  Pennsylvania,  during  which  Stevens's  own  ironworks  at 
Chambersburg  had  b<!cn  destroyed.  He  led  Congress  in  the 
struggle  with  the  prisiileni,  .inii  after  the  prciident's  removal 
of  Secretary  of  War  .Stanton  he  re|>orled  the  impeachment 
resolution  to  the  house  and  was  chairman  of  the  committee 
apiiointed  to  draft  the  articles  of  impeachment.  He  was  one 
of  the  maiuisers  appoitited  to  coikIuc:  the  c.isc  for  the  House 
of  Representatives  before  the  Senate,  but  owing  to  ill-health 
he  took  little  part  in  the  trial  itself.  He  died  at  Washington, 
D.C.,  on  the  iitb  of  Atigust  1868,  and  was  buried  at  Lancaster, 
Pennsylvaalt.* 

Stevens  was  an  extieme  paartisan  in  politics;  and  his  opponenu 
and  critict  liave  always  cbaised  Um  with  being  vindlctlvte  and 
revengeftd  toward  the  South.    Instead  of  obtalnbtg  politicnl 

and  social  equality  for  the  negro,  his  policy  intennfied  racial 

antagonism,  forced  practitaSly  all  of  the  white  people  of  the 
South  into  the  Democratic  party,  and  increased  the  ditTicultics 
in  the  way  of  a  solution  01  the  rati,  proli't  ni :  the  policy,  however, 
was  the  result  of  the  passior.s  and  political  exigencies  of  the 
time,  and  Stevens  cannot  be  held  responsible  except  ;is  the  leader 
of  the  dominant  faction  in  Congress.  He  was  an  able,  terse, 
forcible  speaker,  master  of  bitter  sarcasm,  irooy^stio^ngridicnle, 

and,  lets  often  used,  good-humoured  wit. 

See  &  W.  McOill's  TMiawSberw  (BoMonand  New  Yortc,  18^), 
In  the  American  SlaileMen  Scries,  a  sv-mpathetic,  but  judicious 
Uogeapliy;  also  J.  F.  RiMdsa,  Bistory  of  ike  Untied  ataUs  from  the 
Cimpnmut  qf  iSso,  eepeciaiiy  vol.  v.  (New  York,  1904). 

SnVBNWlf,  ASLAI  BWINO  (1835-  ).  American  political 
leader,  was  born  in  Christian  county,  Kentucky,  on  the  ;,rd 
of  October  1835-  He  removed  with  his  family  to  Bloominglon, 
Illinois,  in  1852;  was  educated  at  the  Illinois  Wesley.in  Univer- 
sity at  Bloomington  and  at  Centre  College,  Uanvilie,  Kentucky; 
and  was  admitted  to  the  Illinois  bar  in  1S5-.  He  was  master 
in  chancery  for  Woodford  county,  Illinois,  in  1860-1864,  and 
district-attorney  for  the  twenty-third  judicial  district  of  that 
state  from  1865  to  1869,  when  be  reaooved  to  Bloomington. 
He  was  a  Democratic  rqMesentative  in  Coogress  from  DUnoib 
in  t87S-t<77  wkI  again  b»  1879-1881;  was  fim  assistant  poat- 
master^general  In  1885-1889,  and  was  severely  critidaed  for  fan 
wholesale  lemoval  of  Republican  postmasters.  He  was  a 
delegate  to  the  national  Democratic  conventions  in  1884  and 
i8q2,  and  in  the  latter  year  was  eltx"te<I  vice-president  of  the 
United  States  on  the  ticket  with  Cleveland,  serving  from  1X03 
to  1897.  In  iSij:  he  was  a  member  of  the  commission  (Senator 
Edward  O.  Wukott  and  General  Charles  J.  Paitie  being  the  other 
members)  appointed  by  President  McKitiley  to  confer  with  the 
governments  of  Great  Britain,  France  and  Germany  with  a 
view  to  the  establishaient  of  intenational  bunetallisnL  He 

'  In  ;ur:ir  I  '.n:  e  with  his  own  witH  hi-  was  buried  in  a  .■:mall  firave- 
yard  rather  ilun  in  one  of  the  regular  city  cemeteries,  and  un  his 
tombatone  is  the  following  epitafia  written  by  hiniaelf :  "  1  npoae 
in  thla  quiet  and  secluded  spot,  not  from  any  mtunl  prefereBce  for 
'  solitude,  but,  finding  other  cemeteries  limited  as  to  race  bv  charter 
nlesb  I  have  chosen  this,  chat  I  might  illustrate  in  my  death  the 
principles  i  advcK-ated  through  a  long  lid' — r<ni  ility  of  man  before 
ilia  Creator."  He  bequeathed  a  part  of  his  .-t.ui  tiund  a  home 
for^wiitee  and  negro  orphann — the  present  Thuddeu*  Stevens 


was  again  Democratic  nominee  for  vioe-pnsident  b  1900,  but 
was  defeated.  piMAiti  Smttkmg  Mm  I  Kmtwmf 
Wilk  Some  Papers  of  4  GmmW  NttHn,  FMkat,  HiOoHai  mi 

Retrospective  (1000). 

STEVENSON.  ROBERT  (1772-1850),  Scottish  engineer,  was 
the  only  son  of  Alan  Stevenson,  partner  in  a  West  In<lian  house 
in  <;iasgow,  and  was  bom  in  that  city  on  the  Sih  of  June  itjj. 
He  w.asclucatcd  at  .Vndcrson's  College,  (jlasgow.  and  Kclinburgh 
University,  li:  his  youth  he  assisted  his  ste|ifalher.  Thomas 
Smith,  in  his  light hous<-  schemes,  and  at  the  age  of  nineteen  was 
sent  to  superintetul  the  erection  of  a  lighthouse  on  the  island  of 
Little  Cumbrae.  Subsequently  he  succeeded  Smith,  whose 
daughter  he  married  in  1799,  as  engineer  to  the  Commissioners 
of  Northern  Li^thouses,  anid  dtuing  his  period  of  <^e,  from 
1797  to  1843,  be  deagned  and  eaecnted  a  large  number  <rf 
lighthouses,  the  naM  lauMVtant  being  that  on  the  Bell  Rock, 
begun  in  1807.  For  its  fflumination  he  introduced  an  improved 
apparatus,  and  he  was  also  the  author  if  irious  vaUutMe 
inventions  in  connexion  with  lighting,  including;  the  intcrniittent 
and  ilashing  lights,  and  the  mast  lantern  for  lightships.  As  a 
civil  engineer  he  improved  the  approaches  to  Edinburgh, 
including  that  hy  the  Calton  Hill,  constructed  harl>ours.  docks 
and  breakwaters,  improved  river  and  canal  navigation,  and 
constructed  several  important  bridges.  In  consequence  of 
observations  made  by  him  George  Stephenson  advocated  the 
tise  of  malleable-  instead  of  cast-iron  rails  for  railways,  and  he 
was  the  mvcntor  of  the  movable  jib  and  balance  oaaca.  Oiielly 
tbnngh  hb  fataqpoaitioB  an  admhalty  survey  was  estaUkhed, 
from  iriiidi  the  admiralty  sailing  directions  for  the  coasts  cS  Qwat 
Britain  and  Ireland  have  been  prepared.  Stevenson  published 
an  Account  of  the  Bell  Rock  Lighthouse  in  1^2.;.  ami,  besides 
contributing  important  articles  on  engineering  subjects  to 
Brewster's  FJinhurgh  F.iuyclopaedia  and  the  Encyilopaedia 
Britannkti.  was  the  author  of  various  papers  read  before  learned 
societies.   He  died  at  Edinburgh  on  the  i.nh  of  July  1850. 

Of  his  family,  three  sons,  Alan,  David  and  lliomas,  attained 
distinction  as  lighthOMie  fBginiiwa.  The  ddest,  Alan  (1S07- 
1865),  eventually  becama  m  partner  with  his  father,  whom  he 
succeeded  as  en^neer  to  the  CaBmisaioners  of  Nortbon  Light- 
houses  in  1843.  Ihe  tnoat  nMemirthy  tigjitKnifufi  deetgned  1^ 
hhn  is  SkeiTyvwvon  tbemat  eoast  of  Scotland,  an  Isolated  tower 
of  which  the  first  stone  was  laid  in  1840  and  which  first  showed 
its  light  in  184.V  He  published  an  Account  of  the  Skcrrycore 
Lighthouse  in  1S4S,  ;:k1  a  Rsidimentary  Treatise  on  the  History, 
Conslrurtion  and  liiumination  of  LigkUumstS  in  1850,  and  he 
wrote  the  article  on  lighthouses  in  the  8th  edition  of  the  Emydo- 
piicdia  BrUannita.  The  third  son,  D.WD  (1815-1886),  was  at 
first  engaged  on  land  and  marine  surveys  and  in  railway  work. 
In  1837  he  made  a  tour  in  North  America,  which  gave  rise  to 
his  Sketch  of  the  CnS  Engineering  of  North  America  (1838),  and 
on  his  retuni  became  a  partner  in  his  father's  business.  In 
he  and  his  youngest  brother  Thomas  were  appomted  Joint 
engineers  to  the  Cflwimisajnneis  of  Morthent  lighthouses  in 
SDcccsaioD  til  their  hntbec  Alan,  and  he  derigned  many  light- 
houses not  only  kk  ScotlaBd  but  also  In  New  Zealand,  India  and 
Japan.  His  boob  hidude  Uarine  Surveying  (1842),  Canal  and 
River  Engineering  (1858),  Reclanuslioii  and  Proledion  of  ARricul- 
tuTiil  Land  {1874),  and  Life  of  Roltrt  Slrcenson  (iS;8),  and  he 
was  al.so  a  contributor  to  the  8'.h  and  glh  editions  of  the  Eniydo- 
paeJia  Brilannica.  The  youngest  son,  Thumbs  ( 1.S1S-18S7), 
joined  his  father's  business  in  i^ib.  and  as  jmi.t  i  n?;:ncer  to  the 
Commissioners  of  Northern  Lighthouses  from  1.S5J  to  1885 
introduced  various  improvements  in  Ughthousc  illumination, 
which  were  described  in  the  article  on  lighthouses  he  wrote  ba 
the  oth  edition  of  the  Bneydopaedia  BrUanniea.  He  was  also 
deqily  interested  m  malMnlogy,  and  m  1864  designed  the 
Stevenson  acnen  widify  iMd  for  the  didtcring  of  thermometen. 
He  was  the  lathee  oi  Robert  Louis  Stevenson. 

VRVKHMW,  nOBBVr  IBWIS  BALFOUR  (1850-189^, 
British  essayist,  novelist  and  poet,  was  the  on!;,  Au\n  of  Thomas 
Stevenson,  civil  engineer,  and  bis  wife,  Margaret  Isabella  Balfour. 
He  was  boat  at  8  Howard  Place,  Edinburgh,  on  the  19th  of 
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NuvcmlxT  1850.  He  suffered  from  infancy  from  great  fragility 
of  health,  and  nearly  died  in  i":;?*  of  gastric  fever,  which  left 
much  constitutional  weakness  lH.-hind  it.  From  the  age  of  six 
he  showed  a  clisposition  to  write.  He  went  to  school,  mainly 
in  Edinbutgh,  from  1858  to  1867,  but  his  ill-health  prevented 
bit audi.  Mid  his  teacheis,  u  his  mother  afterwards 
■aid,  "  Hkcd  taDdag  to  bim  better  than  tetdaag  Van."  He 
often  accomiMoied  his  father  on  hi>  official  viiitB  to  the  light- 
houses of  the  Scottish  coast  and  on  longer  journeys,  thus 
early  accustoming  himself  to  travel.  As  his  health  improved 
ii  wa<  hotRii  thut  he  would  be  able  to  adopt  ;ht'  f.imily  profession 
of  livil  cii^iiucring,  ami  in  1S6.S  he  went  to  .Xnsiruther  and  then 
to  W  ick  as  Li  pujiil  engineer.  In  1S71  he  had  .so  far  advancexl  as 
to  receive  the  silver  medal  of  the  Kdinburgh  Society  of  .\rts 
for  a  paper  suggesting  improvements  in  lighthouse  apparatus. 
But  long  before  this  he  had  started  as  an  author.  His  earliest 
publication,  the  anonymous  pamphlet  of  The  Peniland  Rising, 
had  appcaiid  in  1866,  and  The  Charity  Btaaar,  a  trifle  in  which 
hS»  fMm  nUHUWr  it  happily  diqilayed,  in  1 868.  From  about  the 
age  of  ci^tcen  be  dropped  biahaptiwnal  names  of  Lewis  Balfour 
and  caled  Umself  Roliert  Lottb,  bat  was  mostly  known  to  bis 
relatives  and  intimate  friends  as  "  Louis."  Although  he  greatly 
enjoyed  the  outdoor  business  of  the  engineer's  life  it  strained 
his  physical  endurance  too  much,  and  in  was  rclurtantly 

exchanged  for  study  at  the  Edinburgh  bar,  to  which  he  was 
called  in  1S75.  In  1S73  he  lirst  met  Mr  Sitlney  Colviii,  who 
was  to  prove  the  closest  01  his  iriemi.-,  and  at  last  the  loyal  and 
admirable  editor  of  his  works  and  his  correspondence;  and  to 
this  time  are  attributed  several  of  the  most  valuable  friendships 
of  StevtBKm'slife. 

He  was  now  labouring,  with  extreme  asaidaity,  to  ground 
bimadf  io  the  fttnna  and  habits  of  literary  style.  In  1875 
appeared,  aiMqrmouBly,  his  Appiat  to  Ifc*  Ctrgy  if  At  CAnkA 
ojf  ScoUdtid,  and  in  that  year  he  made  the  first  of  nunqr  visits 
to  the  forest  of  Fontainebleau.  Mcamrblk  at  Mentone  In  the 
winter  of  187.^-1874  he  had  grown  in  mind  under  the  shadow  of 
extreme  ]>hysic,il  weakness,  and  in  the  following  spring  began  to 
contribute  essays  of  high  originality  to  one  or  two  periodicals, 
of  which  the  CornhiU.  then  edited  by  .Sir  Leslie  Stephen,  was 
at  first  the  most  important.  Stevenson  made  no  attempt  to 
practice  at  the  bar,  and  the  next  years  were  spent  in  wanderings 
in  FnuKe,  Germany  and  Srodand.  Records  of  these  journeys, 
and  of  the  innocent  advuniures  which  they  encouraged,  were 
given  to  tbe  worid  aa  An  Inland  Voyage  in  1878,  and  as  Travds 
wUk  m  Dtnkty  i»  tkt  Cmnnu  in  1879.  During  these  four  years 
Stevcuon'b  baalth,  which  was  ahmya  bettered  by  life  out  of 
doon,  gave  him  little  trouble.  It  was  now  reoognized  that  be 
was  to  be  an  author,  and  he  contributed  many  essays,  tales 
and  fantasies  to  various  journals  and  magazines.  At  Fontaine- 
bleau in  Stevenson  had  met  .Mrs  Osl>ourne.  the  lady  who 
afterwards  hetamc  his  wife;  she  returned  to  her  home  in  Cali- 
forni.i  in  1S7S,  and  in  August  of  the  following  year,  alarmed 
at  news  of  her  health,  Stevenson  hurriedly  cros,Hcd  the  Atlantic. 
He  travelled,  from  lack  of  means,  as  a  sttxragc  passenger  and 
then  as  an  emigrant,  and  in  December,  afier  hardships  which 
seriously  affected  his  health,  he  arrived  ii.  Sm  Francisco.  In 
May  1880  be  married,  and  moved  to  the  desolate  mining-camp 
which  be  has  described  in  ThtSattndoS^mlUrt.  AsMrColvin 
has  well  said,  tbcae  BMOtha  bi  tbe  west  of  America  weie  qient 
"  under  a  heavy  combined  strain  of  personal  anxiety  and  literary 
effort ."  Some  o  r  his  most  poignant  and  moat  encbanting  letters 
were  wriiien  during  this  romantic  period  of  his  life.  In  the 
autumn  of  18S0  he  returned  to  Scotland,  with  his  wife  and  step- 
son, who  were  receis'ed  at  once  into  the  Edinburgh  household  of 
his  parents.  Hut  the  condition  of  his  health  continued  to  be  vers 
alarming,  and  they  went  almost  imme<liately  to  Davos,  where 
he  remained  until  the  spring  of  1881.  In  1  his  year  wan  published 
Viftinibus  pnerisquf,  the  eariiest  collection  of  Stevenson's 
essays.  He  spent  the  summer  months  in  Scotland,  writing 
aitides,  poems,  and  above  all  his  first  lODance,  The  Sea-Cook, 
afterwarda  known  aa  rrveiMV  Idtmi',  but  he  was  driven  back 
to  DavoB  fai  October.  In  t88s  appeared  FewilMr  ShMes  of 


Men  and  Books  and  Xcw  Arabian  Nights.  His  two  winters  at 
Davos  had  dune  him  some  good,  but  his  summers  in  Scutlaiui 
invariably  undid  the  benefit.  He  therefore  determined  to 
reside  wholly  in  the  south  of  Europe,  and  in  the  autumn  of 
1883  be  settled  near  Maraeilles.  This  did  not  suit  bim,  but 
from  Maidi  1883  to  Julgr  1884  be  wiaafc  bone  at  a  diani^ 
bouse  caUed  La  Sditnde,  above  Uyim;  tUs  was  in  naqr  ways 
to  be  the  happiest  station  in  the  painful  and  buriying  pflgrimage 
of  Stevenson's  life.  The  Silverado  Squatters  was  published  io 
1883,  and  also  the  more  important  Treasure  Island,  which  made 
Stevenson  for  the  first  time  a  popular  writer.  He  planned  a 
vast  amount  of  work,  but  his  schemes  were  all  frustrated  in 
Januarv'  1884  by  the  most  serious  illness  from  which  he  had  yet 
suffered.  He  was  just  pulled  through,  but  the  attack  was 
followed  by  long  prostration  and  incapacity  fur  work,  and  by 
continued  relapses.  In  July  be  was  brought  back  to  England, 
and  from  this  time  until  .\ugust  1887  Stevenson's  home  was  at 
Bournemouth.  In  1885  he  pttl)lished,  after  long  indecision,  his 
volume  of  poems,  A  Chiles  Gttrim  9  Vtntt,  aa  lafeiior  slaqr, 
Tka  Btiy  Smkher,  and  that  adnitable  fMatBoe^  frtm*  (Nbb 
in  whidi  tbe  peculiar  quality  of  SteveoaoB't  etyk  was  dbplayed 
at  its  highest.  He  also  collaborated  with  W.  E.  Henley  in  some 
plays.  Beau  Austin,  Admiral  Guinea  and  Robert  Macaire.  Eariy 
in  1HS6  he  struck  the  public  taste  with  precision  in  his  wild 
symfioiic  I. lie  of  The  Strange  Case  oj  Ur  JekyU  and  Mr  Uydt. 
In  the  summer  of  the  same  year  he  pubUihed  KUmppat,  wbict 
had  been  written  at  Bournemouth. 

This,  however,  w.is  a  period  of  great  physical  prostration, 
so  that  ii&6  and  i8J:i7  were  perforce  among  the  least  prodtKtive 
years  of  Stevenson's  life.  In  the  early  monthaof  1887  Stevenaoa 
was  paTticularjy  ill,  and  he  waa  furtbcr  pnahatad  fay  being 
summoned  hi  May  to  the  deathbed  of  bis  father,  1A0  had  jait 
returned  to  Fxlinboigh  fmm  tbe  aootb.  He  pdatii  privately 
a  pamphlet,  in  June  1887,  a  brief  and  toncbing  alMtch  of  Us 
father.  In  July  he  published  his  volume  of  lyrical  poems  called 
Underwoods.  The  tics  which  bound  him  to  England  were  now 
severed,  and  his  health  was  broken  to  such  a  discouraging  degree 
that  he  determined  to  remove  to  another  hemisphere.  Accord- 
ingly, having  disposed  of  Skerryvore.  his  house  at  Bournemouth, 
he  sailed  from  London,  with  his  wile,  mother  and  stepson, 
for  New  York  on  the  i7lh  of  .\ugust  1S87.  He  never  stt  loot 
in  Europe  again.  His  memoir  of  his  friend  Professor  Fleeming 
Jenkin  was  published  soon  after  his  departure.  After  resting 
at  Newport,  lie  went  for  the  winter  to  be  under  the  care  of  a 
pbysidaa  at  Saiaaae  Laka  ia  dw  ikdiroadacks  Cor  tbe  wialv. 
Hero  he  was  very  quiet,  and  ataadily  active  with  Ida  pan,  wiitkg 
both  tbe  greater  part  «f  tbe  Jfaitori/BdileMlrae  and  naoyef  bii 
finest  Utter  essays.  He  had  undertaken,  for  a  regular  payment 
greatly  in  excess  of  anything  which  he  had  hitherto  received, 
to  contribute  a  monthly  essay  to  Srrihiier's  M-jgazine.  and  these 
essays,  twelve  in  number,  were  publLnheil  continuously  through- 
out the  year  1888.  Early  in  that  year  was  begun  The  U  rtrnf 
Box,  a  farcical  romance  in  which  Mr  Lloyd  Osbourne  participated; 
Stevenson  also  began  a  romance  about  the  Indian  Mutiny,  which 
he  abandoned.  His  attitude  about  this  time  to  life  and  experi- 
ence is  rellected  in  Pulvis  et  umbra,  one  of  tbe  noblest  of  all  hb 
essays,  io  April  1888  he  waa  at  tlw  coast  of  New  Jersey  for 
some  we^,  and  in  June  started  for  San  Francisco,  wiiere  he 
had  ordeied  a  acbooBcr,  tbe  "  Cmoo,"  to  be  ready  to  receive  biBi 
On  the  sStb  of  tbe  month,  be  started,  aa  Mr  Cdvbi  baa  said, 
"  on  what  was  only  intended  to  be  a  pleasure  excursion  . . . 
but  turned  into  a  voluntary  exile  prolonged  imtil  the  hour  of 
his  death  ":  he  never  again  left  the  waters  of  the  Paritic.  The 
"  C;i_s<  o  "  proree<le<l  tirst  to  the  Marques.is,  and  south  and  east 
to  Tahiti,  passing  before  Christm.o.s  northwards  !o  Honolulu, 
where  Stevenson  s|H-nt  six  months  and  tini^ihed  The  Master  e] 
B  lii.inlriU  and  I'lir  ltV,:(;i;  fit>x.  It  was  during  this  lime  that 
he  paid  his  famous  visit  to  the  leper  settlement  at  Molokai.  In 
1880,  *"  on  a  certain  bright  June  day,"  the  Stevenson*  sailed 
for  the  Gilbert  Islands,  and  after  six  months'  cndsing  found 
themselves  at  Samoa,  where  he  landed  for  the  faat  time  about 
Christmas  Day  1889.   On  this 
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strongly  drawn  to  the  bciiutiful  island,  he  stayed  not  longer  than 
six  weeks,  at>d  proceeded  to  Sydney,  where,  early  in  1800.  he 
publiihedi  in  a  blaze  of  righteous  anger,  his  Fathtr  Damkn: 
mOpmlMir  U>  Uu  Ret.  Dr  Hyde  of  Honoltdu,  in  vindication  of 
tb»  mmatf  of  Saxita  Damim  aad  hu  woik  auMBg  Uw  kpers 
gf  tho  Padiic.  At  Sydaqr  Iw  vwy  il  ttfba  It  mi  now 
ofcvioui  thu  hit  aeif  cfauwe  of  hnlUi  lay  within  tlw  tropics. 
For  nearly  the  whole  of  the  year  1890  the  Stevenaons  were 
cruising  through  unfamiliar  arrhipclagos  |on  Ixiard  a  little 
trading  steamer,  the  Janet  Xicholl."  Meanwhile  his  volume 
of  £<ii/<^j  was  published  in  Ixjndon. 

The  last  four  years  of  his  unquiet  life  were  spent  at  Samoa, 
in  circumstances  of  such  health  and  vi^Dur  .i-s  he  had  never 
previously  enjoyed,  and  in  surroundings  singularly  piciuresciue. 
It  was  in  November  iHgo  that  he  made  his  abode  at  Vailima, 
wiiete  be  took  a  small  barrack  of  a  wooden  box  500  ft.  above 
the  na,  and  began  to  build  himself  a  large  house  dose  by.  Thc- 
natives  cave  him  tbe  name  ot  Tusiula.  tits  chanoer  developed 
unaatlc^aied  fttnigth  «a  the  pnctieal  ride;  he  becBaie  a 
Tigwous  employer  of  Ubour,  an  active  pieiiler,  ebotc  el  a 
powerful  and  benignant  island  chieftain.  He  gathered  by 
dff^rL-L'!,  urouml  liirii  "  a  kind  of  feudal  clan  of  s<:rvants  and 
retainer!,,''  iitul  he  plunged,  with  more  K'^nerous  ardour  than 
coolness  of  judgmcjn,  iiiio  ihu  troubled  politics  of  the  country. 
He  look  up  the  cause  dI  the  deposed  king  Mataaia  with  extreme 
ardour,  and  ho  .vrote  a  lxx>k.  .1  FoottwU  to  History:  Eight  Years 
tjf  Trouble  in  Samoa  (1892),  in  the  endeavour  to  win  over  British 
qraqathy  to  fail  native  friends.  In  tbe  autumn  of  tliis  year 
he  laedved  a  visit  at  Vailima  from  the  countess  of  Jersey,  in 
conpaoy  with  whom  and  some  others  he  wrote  the  burlesque 
extravaganiK  in  prow  and  vene,  called  An  OtdtU  <sf  Pdy, 
privately  printed  in  1893  at  Sydney.  Whenever  the  cohiTatioB 
of  his  estotc  and  tbe  vigorous  champtonaUp  of  Ms  Samoan 
retainers  gave  him  the  leisure,  Stevenson  was  during  these 
years  almost  wholly  occupied  it:  writi.ni;  ri>inanci;s  of  Scottish 
life.  The  Wretker,  an  adventurous  talc  01  .Vmcritau  lUc,  which 
mainly  belonged  to  an  earlier  time,  was  wrilleu  in  collaboration 
with  Mr  Lloyd  ()slK)urne  and  finally  published  in  iSqj;  and 
towards  the  close  of  that  very  eventful  and  busy  year  he  began 
The  Justice  Clerk,  afierwaida  Weir  oj  Hermiston.  A  portion 
of  the  old  record  of  emigrant  e^poienccs  in  1879,  long  suppressed 
for  private  reasoBS*  abo  appeared  in  book  form  in  iSgj.  In 
1893  Stevenson  pahUshed  the  important  Scottish  romance  of 
Oirimu,  wiiucn  aaaaeiiud  to  KUmappti,  aad  the  thne  tabs 
llhtttiatlve  of  Pacific  Ocean  diaiacter,  JjIImhI  JIThMs*  AiMrftriM- 
mmts.  ButiniSg3  the  uniform  good  fortune  which  had  at  tended 
the  Stevensons  since  their  settlement  in  Samoa  began  to  be 
disturbed.  The  whole  family  at  Vailima  became  ill,  and  t  he  final 
subjugation  of  his  proteg6  Mataafa,  and  the  dcstru<  !ii)n  of  his 
party  in  Samoan  politics,  i;<  r[)ly  liistn-s^cd  .iml  liistouraged 
Stevenson.  In  a  scries  of  letters  to  J  he  l  imits  he  c.\i>oscd  the 
policy  of  the  chief  justice,  Mr  Ccdcrcrantz,  and  the  president  of 
the  cotmcil,  Baron  Scnfft.  lie  so  inlluenccd  public  opinion 
that  both  were  removed  from  office.  In  tbe  autumn  of  that 
year  he  wint  for  a  change  of  scene  to  the  Sandwich  Islands, 
hot «tttak«iillthere,andwasoalytoo glad  to  return  to  Samoa. 
In  s894be-«M  greats  cheered  Iqr  the  plaa,  suggested  by  friends 
in  Eai^and  aad  canied  oat  by  them  wfth  the  greatest  energy, 
of  the  noble  collection  of  his  works  m  twenty-eight  volumes, 
since  known  as  the  Edinburgh  editions.  In  September  1894 
was  published  The  Ebb  Tide,  the  latest  of  his  books  which  he  saw 
through  the  press.  Of  Stevenson's  daily  aviKutinjis,  and  of  the 
temper  of  his  mind  through  these  years  of  roiiimiLii  uxili ,  a  ch'.ir 
idea  may  be  obtained  by  the  posthumous  Vauinui  LcH'-r s,  edilcd 
by  Mr  Sidney  Colvin  in  iSys.  Through  1894  he  vvas  engaged 
in  composing  two  romances,  neither  of  which  he  lived  to  complete. 
He  was  dictating  Weir  of  Hcrmislon,  apparently  in  his  usual 
health,  on  the  day  be  died.  This  waa  the  jid  of  December 
1894;  he  was  gaily  talking  on  theverandahof  lashouseat  Vailima 
when  he  had  a  stroke  of  apoplexy,  from  whidi  he  aemr  recovered 
COBSfiousness,  and  passed  away  painlessly  in  the  oooise  of  the 
•vcnins.  His  body  was  canied  aezt  day  lay  mCty  etnidy 


Samoans.  who  acknowledged  Strvrnson  as  their  chief,  to  the 
summit  of  the  precipitous  peak  1::  \  ica,  where  he  had  wished 
to  be  buried,  and  where  they  left  him  to  rest  for  ever  with  the  , 
Pacific  (X"ean  at  his  feel.  * 

The  chann  of  the  personal  charaaer  of  Stevenson  and  the 
romantic  vicissitudes  of  his  life  are  so  predominant  in  the  minds 
of  all  who  knew  him,  or  lived  withm  canhot  of  his  legend,  that 
they  made  the  uhfaaate  positian  which  he  wili  take  in  the  hiatoty 
of  English  literature  somewhat  difficult  to  decide.  That  he 
was  the  most  attractive  figure  of  a  man  of  letters  in  his  generation 
is  admitted;  and  the  acknowledged  fascination  of  his  character 
was  deepened,  and  was  extendud  over  an  extremely  wide  circle 
of  readers,  by  the  publiLaliuii  in  iSijg  of  his  Letters,  which  hivt 
subdued  even  those  who  were  rebellious  to  the  entertainment 
of  his  books.  It  is  therefore  from  the  point  of  view  of  its 
"  charm  "  that  tbe  gemus  of  Stevenson  must  be  approached, 
and  in  this  nsptct  there  was  between  himself  and  his  hooka, 
iiiB  manwcfs  and  hia  style,  his  practioe  and  his  theory,  a  veiy 
unnsnal  hannooy.  Veiy  fmr  anthon  ol  an  hi^  a  daas  haw 
been  ao  floo^suat,  orhaweoMdethcircandiietaodaBeaicflefr- 
tion  of  their  phUosopifay.  Thu  unhy  of  the  man  fat  hu  work 
makes  it  diflicult,  for  ono  wbo  knew  him,  to  be  sure  that  one 
rightly  gauges  the  purely  literary  significance  of  the  latter.  There 
arc  some  living  who  sliU  hc.ir  in  every  page  of  Stevenson  the 
voice  of  the  man  himself,  and  sec  in  cver>'  turn  of  his  language 
his  flashing  smile.  So  f.ir,  however,  as  it  is  possible  to  dis- 
engage one's  self  from  this  captivation,  it  may  be  said  that 
the  mingling  of  distinct  and  original  vision  with  a  singularly 
conscientious  handling  of  the  English  language,  in  the  sincere 
and  wholesome  sclf-consciousocas  ot  the  attenuous  artust,  sccras 
to  be  the  ccntial  feature  of  Stewsuon  aa  a  wiiter  by  prafeteion. 
He  was  always  asaidttously  graceful,  always  desidng  to  present 
h»  idea,  his  image,  his  rhi^nody,  in  aa  persuasive  a  light  aa 
possible,  and,  particularly,  with  as  much  harmony  as  poeoibte. 
He  had  mastered  his  manner  and,  as  one  may  say,  learned  his 
trade,  in  the  exercise  of  criticism  and  the  reflective  parts  of 
literature,  Ijefore  he  surrendered  himself  to  lhal  powerful 
creative  impulse  which  had  long  been  tempting  him,  so  that  when, 
in  mature  life,  he  L5,s:i>t:ii  the  portraiture  of  invented  charstitcr 
he  came  to  it  uiitiampered  by  any  inir>crfection  of  language. 
This  distinguished  mastery  of  style,  and  love  of  it  for  its  own 
saite  within  the  bounds  of  good  sense  and  literary  deconnn, 
gave  him  a  pre-eminence  among  the  story-tellen  of  his  time. 
No  doubt  it  is  still  hir  hk  flgmancea  that  StaveiaoB  knva  the 
wider  dtde  of  his  readcn.  But  many  hold  that  fab  letteia 
and  essays  are  finer  contributions  to  pure  literature,  and  that 
on  these  exquisite  mixtures  of  wisdom,  pathos,  mdody  and 
humiiur  his  fame  is  likely  to  be  ultimately  b.a.scd.  In  verse  he 
had  a  touch  far  less  sure  than  in  prose.  Here  we  hn<l  less  evi- 
dence of  sniulous  workmanship,  yet  not  infrcfjuenlly  a  piercing 
sweetness,  a  depth  of  emotion,  a  sincere  and  s|)ontancous 
lovablcncss,  which  are  irresistibly  touching  ami  inspiring. 

The  personal  l^)pearance  of  Stevenson  has  ofien  been 
described:  he  was  tall,  extremely  thin,  dark-hair«l,  lettkn, 
compelling  attention  with  the  lustre  of  hb  wonderful  brown  qwa. 
In  the  exbtiog  portralf  <d  him  those  who  never  saw  him  an 
apt  to.  disooivier  a  etiamwM—  which  teems  to  them  sfadster  or 
even  affected.  Thb  b  a  oomequenoe  ef  the  false  stahHiQr  of 
portraiture,  since  in  life  the  irrmtfn  movement  of  light  fai 
the  eyes,  the  mobility  of  the  mouth,  and  the  sympathy  and 
sweetness  which  radiated  from  all  the  features,  precluded  the 
faintest  notion  of  want  ot  sincerity.  Whatever  may  be  the 
ultimate  order  of  reputation  among  his  various  books,  or  what- 
ever posterity  may  ultimately  see  lit  to  ordain  as  regards  the 
popularity  of  any  of  them,  it  is  difficult  to  believe  thai  the  time 
will  ever  come  in  w  hich  Stevenson  will  not  be  remembered  as 
the  moat  beloved  vi  the  vriters  of  that  age  whicfa  be  did  SO  mildl 
to  cheer  and  stimulate  by  hu  fismple. 

Hb  omu  R.  A.  IL  Stevenson  (1847-1900)  was  an  aooom- 
plbhed  art-ciitic,  who  fai  1889  became  professor  of  fine  aru  at 
UniveiBty  Colh^  Limrpool;  he  published  aeveial  woiks  on 
art  (RiAnu^  1898;  Vtlatqma,  1895;  Jtashiro,  1900). 
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STEVENS  POINT—STEVINUS 


K.  I,  St<'viMis.j:\  ^  other  works  iiK  luilt':  Mfmorifs  and  Pnrlrails 
(1H87) :  Tlu-  Mrrry  ,\[,  fi  .ind  ollu-r  TaUs  and  Fnitirs  (1887) ;  The  Black 
Arrmc  (iK.SSi;  Ei'i'it-'uriji:  I'u  tsircsque  Xoles  (iHii^);  Across  the 
Plains,  wUh  other  Memories  and  Essays  (1893),  and  the  po«thumou» 
works,  Amt  <f  Tnmi  and  aUur  Vtntt  (iBi|6),  51  Ins  Ci>99)<  com- 
pleted by  Sr  A.  T.  Quillcr  Coudi:  i4  5l«wiMM  IMInr  (i8q9):  /» 
Ike  Soulk  Seas:  exptriewes  .  .  .  on  the  "  CSuc*"  U^88)  and  Ike 
Equator  {iSSo)  (1901)).  Sec  the  Letters  of  SUtHUm  to  his  Family 
(1899).  with  thi'  criiir.il  and  Ipiographical  nreface  by  Mr  Siilm-y 
Colvin;  Vailimu  lytti-r\.  in  Sidney  CiAmn  (1895),  and  ttic  Lr/r  1/ 
Robert  Louis  Stevenson  by  Graham  Balfour  (1901 ).  See  ai^  I'roU  >r 
Walter  fuletah,  Jt.  L.  ^IMmmmi  <ilt9s).  and  U$mmm  <tf  (  '..  .  > 
(1003),  hy  Tiobd  Sttuiw  aad  Lloyd  Osbourati  A  comihctc 
edltion  of  Stevenson's  woria  ww  iiMiea  at  Edinbttisli  in  1894-1898. 
A  BOUogmphy  oi  the  world  of  R.  L.  Stcvaaoa  by  Colonel  W.  F. 
PridNi»a|»peandin  1903.  (&G.) 

Vl'lVIM  POmv  »  dtjr  and  the  county-seat  of  Portage 

county,  Wiaoooite,  VSJi.,  <m  both  banks  of  the  Wisconsin 
river,  about  tto  m.  N.of  Madison.  Pop.  (1S90),  7896;  (1900), 
9SS4,  of  whom  3*05  were  foreign-born;  (1910  U.S.  census), 
86q3.  Stevens  Point  is  served  by  the  Green  Bay  &  Western 
and  the  Minncapoli.s,  St  Paul  &  Sauit  Stc  Marie  railways.  It  is 
attractively  situaletl,  has  a  fine  pulilic  school  system,  InrludinR 
a  high  school,  a  manual  iraininK  sthool,  a  iJomcstic  sticnce 
department,  and  kindergarten  and  day  schools  lor  the  deaf. 
It  is  the  seat  of  one  of  the  state  normal  schools  (1894),  of  St 
Joaq>h's Academy  {Polish),  and  of  the  Stevens  Point  Commercial 
PoWrill,  and  kas  a  Carnegie  library  (1904),  the  Portage  county 
eamtimit,  a  dty  bioaintal,  and  a  tubeiculiMia  aanatorium. 
Hie  dty  it  ■itnatcd  In  tt*  boidifS  oi  the  pine  tjadwr  icgion, 
and  the  himber  induatiy  MtJwniiwtrti  There  axe  railway 
repair  shop*  here,  and  vanoiu  munifacturet.  The  city  has 
a  considerable  wholesale  jobbing  trade,  and  is  an  important 
point  of  shipment  for  the  products  of  the  agricultural  country 
in  the  vicinity.  Sicvliis  I'oint  was  first  settled  by  (ieorge  Sle\'tns 
in  183Q,  was  incor|>orated  as  a  village  in  1847,  and  was  lirst 
chartered  as  a  dty  in  1858. 

STEVBNSTON.  a  manufacturing  town  of  Ayrshire,  Scotland. 
Pop.  (1901),  6554.  It  is  situated  about  i  m.  from  Saltcoats 
on  the  coast  of  the  Firth  of  Clyde,  39  m.  S.W.  of  Glasgow  by 
the  Gtaaffnr  ft  South-Weatera  nfiway.  Hwr  are  coal- 
aiBO,  levwalininNirkn-^ane  ii  aamgdie  kigeat  in  Scotland 
— Mid,  «a  die  iMidkttIi  dang  the  iImr,  the  woAs  «f  Nobel's 
Explosives  Compeay,  whidi  oovtr  aa  ana  of  a  mile,  the  aepante- 
liat  principle  beinK  adopted  to  mlBimlie  the  itts  attendant 
upon  so  dangerotis  an  occupation. 

STBVINUS,  SIMON  (1548-1610),  Dntdi  mathematician,  was 
born  in  1548  at  Brupis  ffthere  the  Place  Simon  Stevin  contains 
his  statue  by  Kugen  Simoiiis)  and  died  in  1620  at  the  Hague 
or  in  Leiden.  Of  the  circumstances  of  his  life  very  little  is 
recorded;  the  exact  day  of  his  birth  and  the  day  and  place 
of  his  death  are  alike  uncertain.  It  is  known  that  he  left  a  widow 
with  two  children;  and  one  or  two  hints  scattered  throughout 
his  works  Inform  us  that  he  began  life  as  a  merchant's  clerk 
in  Antwtf|i,  tint  lie  travelled  m  Poland,  Denmatit  and  other 
parts  of  BOtthen  Europe,  aod  that  be  waa  intimate  with  Prince 
Mnaioe  of  Onufi,  who  aitod  Ut  advice  «■  amy  occeeieiii, 
end  made  ISm  a  pnblk  officer  at  iat  diraetor  of  the  so-called 
"  waterstaet,"  and  afterwards  qoartemaster-gcncral.  The 
question  whether  Stcvinus,  like  most  of  the  rest  of  the  prince's 
followers,  belonged  to  the  Protestant  cree<l  hardly  admits  of  a 
categorical  answer.  A  Roman  Catholic  would  [K.-rhaps  nut  have 
been  so  ready  as  Stevinus  to  deny  the  value  of  all  authority. 
A  Roman  Catholic  could  not  well  have  boasted,  as  Stevinus  in 
a  political  pamphlet  did,  that  he  had  always  been  in  harmony 
with  the  executive  power.  But  against  these  considerations 
It  might  beturged  that  a  Protestant  had  no  occasion  to  boast  of  a 
hararnqr  most  natnial  to  him,  while  his  further  lemailL  to  the 
effect  that  a  state  ckncli  ts  indispensable,  and  that  those  who 
cannot  belong  to  it  oo  oonsdentious  grotmds  ooi^t  to  leave 
the  country  rather  than  show  any  opposition  to  its  rites,  seems 
rather  to  indicate  the  crypto-Cathtdic.  Tbe  same  oonchision 
is  supported  by  the  fact  that  SteWnus,  a  year  before  his  death, 
brq';(  it'ii  il  a  pious  leE;i<  >'  ti  1 1'lC  rlr  ir'.h  of  Westki-rke  in  Flanders 
out  of  the  revenues  of  which  masses  were  to  be  said. 


na  clains  to  faae  ue  varied.  His 

stiudt  by  his  invention  of  a  carriage  with  sails,  a  little 
modd  of  wMdl  was  preserved  at  Scheveningcn  till  i8oz.  The 
carriageftSelf  had  been  lost  long  bi-fom  but  wt-  know  that  about 
the  year  1600  Stcvinus,  with  Pniice  Maurice  of  Orange  and 
twenty-six  others,  made  use  of  it  oti  the  seashore  between 
Srhcveningen  and  Pcttcn,  that  it  was  propelled  solely  by  the 
foric  1)1  the  win<l,and  th.at  it  acquired  a  speed  which  exceeded 
ih  ii  of  horses.  Another  idea  of  Stcvinus,  for  which  even  Hugo 
Crotius  gave  him  great  crt-dit,  was  his  notion  of  a  bygone  age 
oi  wisdom.  The  goal  to  be  aimed  at  is  the  bringing  about  of  a 
second  age  of  wisdom,  in  which  mankind  thaQ  have  recovered  aO 
its  early  knowledge.  The  feUow-counttyoMD  of  Stevinus  wen 
proud  that  he  wrote  hi  their  own  dialect,  which  he  thought 
fitted  for  a  unhreiaal  hngiiagr,  as  no  other  abounded  like  Dutch 
in  monosyllabic  radical  words. 

Stcvinus  was  the  first  to  show  how  to  model  regular  and 
semircgular  polyhcdra  by  delineating  their  frames  in  a  plane. 
Stevinus  also  dLstinpui.shed  stable  from  unstable  equilibrium. 
He  proved  the  law  of  the  equilibrium  on  an  inclined  plane. 
He  demonstrated  buforL-  I'jcrn-  \  :ir:gniin  the  resolution  of  forces, 
which,  simple  consequence  of  ihe  law  of  their  composition 
though  it  is,  had  not  been  previously  remarked.  He  discovered 
the  hydrostatic  paradox  that  the  downward  pressure  of  a  Ullllid 
is  independent  of  the  shape  of  the  vessd,  IM depends  W 
its  height  and  baae.  He  also  gave  the  measHxe  of  the  pucMwe 
on  any  given  portion  of  Om  aido  «f  a  vcasd.  He  hod  the  idea 
of  omiaiiiing  tbe  tides  by  the  attraction  of  the  nmon.  Stevinus 
seems  to  be  the  int  ndio  n^de  it  in  axioai  that  strongholds 
are  only  to  be  defended  by  artillery,  the  defence  before  his  time 
having  relied  mostly  on  small  firearms.  He  was  the  inventor 
o;'  (Itfi  ncc  by  a  system  of  sluices,  which  proved  of  the  highest 
importance  for  the  Netherlands.  His  plea  for  the  teaching 
of  the  science  of  fortiiication  in  universities,  and  the  existence 
of  such  lectures  in  I.ciden,  have  led  to  the  impression  that  he 
himself  filled  this  rhair;  but  the  belief  is  erroneous,  as  Stevinus, 
though  living  at  Leiden,  nev«  had  direct  relations  with  its 
university. 

Book-keeping  by  double  entry  any  have  been  known  to 
Stevinus  as  dak  at  Antwerp  eitber  pwiiftifaHy  or  through  the 
mf^iipwi  41I  yi^o  woritt  of  t»«iim»  aBthflw  tjtmt  Psodoli 
and  GiroleiBo  Cardan.  He,  however,  was  the  fint  to  reoommead 
the  use  of  impenonal  aeooonta  in  the  national  household.  He 
practised  it  for  Prince  Maurice,  and  recommended  it  to  Sully, 
the  French  statesman. 

His  greatest  success,  however,  was  a  small  pamphlet,  first 
published  in  r)utch  in  1586.  and  not  exceeding  seven  pages 
in  the  French  translation.  This  translation  is  entitled  La  Dism* 
enseignant  JadUmeni  cxpidier  par  Nombrcs  F.nticrs  sans  rompul 
tons  Comptes  se  renconbrans  auxAfaires  des  Ilommes.  Decimal 
fractions  had  been  employed  for  the  extraction  of  square  roots 
some  five  centuries  before  his  time,  but  nobody  before  Stevinus 
established  their  daily  use;  and  so  well  aware  waa  he  of  tbe 
impoctanee  of  his  innovatinn  that  he  dedaied  the  onivaial 
hitradoction  of  decnnal  oohiage,  nwianies  and  wei|^  to  be 
only  a  question  of  time.  His  notation  b  rather  unwiddy.  The 
point  separating  the  integers  from  the  decimal  fractkmi  seems 
to  he  thr  invention  of  Bartholomaeus  Pitisrus.  in  whose  trigono- 
metricil  tables  (1612)  it  occurs  and  it  was  accepted  by  John 
Xapicr  in  his  Kigarilhmir  papers  (1614  and  1619).  Stcvinus 
printe<i  little  circlc-s  round  the  cxjMnents  of  the  different  powers 
of  one-tenth.  For  instance.  ;  ;7A'A  was  printed  337(0)5® 
7  (3)  8  (D;  and  the  fact  that  Stcvinus  meant  thoae  endrded 
numerals  to  denote  mere  exponents  is  evident  from  his  emplDy- 
ing  the  voy  same  sign  for  powers  of  algebraic  quantities,  e^. 
9  ®-i4^+60-5  to  denote  9«*-i4^+6t-5.  He  does 
not  even  avoid  fractional  eqpooents  ("  Racine  cubique  do  0 
serait  }  en  circle  "),  and  is  ignorant  only  of  negative  exponents. 

Stcv-tnus  wrote  on  other  scicnti6c  subjects— optics,  Keojfraphy, 

a.ttronitmy.  &c. — and  a  numlKT  of  his  writings  were  tran»lale<l  into 
Latin  by  \V.  Sncllii:^.  There  ,in'  twu  Liini]ilcle  editions  in  French 
of  his  works,  both  printed  at  Leiden,  one  in  1608,  the  other  in  1634 
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by  Albert  Girard.  Sec  Stcichcn,  V'i>  tl  troMUX  de  Simon  SUvih 
(Druiv-K-U,  1846;;  M ■  Cantor, CesthtchU der MaOumttik.    (M.  Ca.J 

snWART*  Stoart  or  Sxboaet,  tke  nmiime  of  »  ianily 
wUck  inhcdttd  the  SoottUi  and  uldmateiy  tlw  EogHih  crown. 
TMr  deaoenl  is  traced  to  a  Breton  intmignuit,  Afaw  the  son  of 
Flaald,  which  Flaald  was  a  brother  of  Alan,  steward  (or  sene- 
schal) i)(  Dol  in  Bri!t.iii>'.  Thi:b  cMcr  Al;in.  whoic  naiiiL'  otrurs 
in  Hrclon  tlocuniL'iil.-i  bclort-  loSo,  wcsu  on  cru.siitlf  in  101)7. 
ami  was  jipparcnlly  suiteedcd  by  his  brother  Haalil.  wlioii- 
SOD,  the  younger  /Uan.  enjoyed  the  lavour  ol  Henry  I.,  who 
bestowed  on  him  Milcham  and  its  barony  in  Norfolk,  where  he 
founded  Sporie  Piiory.  By  the  daughter  of  Ernulf  de  Hesdin 
(fai  HCMdy),  A  DeuMtday  baron,  he  was  father  of  at  least  three 
MMt  Jofdio,  who  tooewded  to  tke  family  office  of  steward  of 
Dd;  waiMk,  vbo  UMfited  MiUvn  tad  otlier  eatabs  in  Eng- 
land, aad  iriw  ioanded  the  great  bwoofad  hoofle  of  Flu  Alan 
(afterwMib  cwrb  of  Anindel);  and  Walter,  who  was  made  by 
Da\-id  I.  steward  (ia^/cr)  or  seneschal  of  Scotland.  The 
Scottish  king  confrrrpt!  on  Walter  various  lands  in  Renfrewshire, 
including  I'aisley,  where  he  I'oundi  d  the  abbey  in  1 16.;.  Waller, 
his  grandson,  Ihinl  steward,  was  ap|>oinled  by  Alexander  II. 
jus'.ii  iary  of  Scotland,  and,  dying  in  1246.  left  four  sons  and  three 
daughters.  The  third  son,  Walter,  obtained  by  marriage  the 
earldom  of  Mentciih,  which  ultimately  came  by  marriage  to 
Robert,  duke  of  Albany,  son  of  Robert  II.  Alexander,  fourth 
Stewaid,  the  eldeat  nn  of  Walter,  third  steward,  inherited  by 
bit  OHWifakt*  iritli  Jem,  gnmddainhtcr  of  Sameded,  the  wiands 
«f  Bute  M»d  Anui,  and  on  the  and  iul  October  lafij^fadjtlie  Scots 
against  Haakon  IV.,  king  of  Norway,  at  LeifL  Be  had  two 
sons,  James  and  John.  The  latter,  who  coBunanded  the  men 
of  Bute  al  the  batllc  of  Fii-kiri,  ir;  liiyS,  had  seven  sons:  (i) 
Sir  .\Ic.xa-nder,  whose-  gr-imls^jii  (IturKf  bciainc  in  i^Sq  earl  of 
.•\ngus,  the  title  afliirwards  passing  in  the  female  line  to  the 
Douglases,  and  in  1761  to  ihi-  duke  of  Hamilton;  (})  Sir  .Man  of 
Drcghom,  ancestor  of  the  earls  and  dukes  of  Lennox,  fr<  'n  v.  t.nr  i 
Lord  Darnlcy,  husband  of  Queen  Mary,  and  also  Lady  Arabella 
Stuart,  were  descended;  (3)  Sir  Walter,  who  obtained  the  barony 
of  Gariies,  Wigtownshire,  fmn  his  uncle  John  Randolph,  earl 
of  Moray,  and  was  the  ancestor  of  the  earls  of  Galloway,  younger 
bludtes  of  the  family  being  the  Stewarts  of  Tonderghie,  Wig- 
towxtshlre,  aad  abo  those  of  Phyagill  and  Glentuik  in  the  same 
county;  (4)  Sir  James,  who  fell  at  Dupplin  in  1333,  ancestor  of 
the  lords  of  Lorn,  on  whose  descendants  were  conferred  at  diflfer- 
ent  periods  the  earldoms  of  .Athole,  Buchan  and  Traqu.air,  and 
who  were  also  the  progenitors  of  the  Stewarts  of  .\ppin.  ;\rpy1l- 
shire.  and  of  Grandtully,  Perthshire;  fj)  Sir  Johrj,  killed  at 
Halidon  Hill  in  j.3.v»;  (6)  Sir  Hugh,  who  fought  under  Edward 
Bruce  in  Ireland;  and  (7)  Sir  Robert  of  Daldowie,  ancestor  of 
the  Stewarts  of  jMlanton  and  of  Coltncss.  James  Stewart, 
the  elder  son  of  .Mexander.  lojrtli  steward,  succeeded  his  father 
in  1283,  and,  after  dimingMlahing  himself  in  the  wars  of  WaUace 
andofBnice,  died  in  11091.  His  son  Walter,  sixth  steward,  who 
bMl  Jniat  oomiuNid  wfth  Sh  James  Dou^  of  the  left  whig 
at  the  battk  of  Bannockbum,  married  Marjory,  daughter  of 
Robert  tlic  Hruce,  and  during  the  latter's  absence  in  Ireland 
was  enir.i5U-ii  with  the  government  of  the  kingdom.  lie  <lied 
in  ijj6,  leaving  an  only  son,  who  as  Robert  II.  ascended  the 
throne  of  Scotland  in  1371.  Sir  Alexander  Stewart,  carl  of 
Buchan,  fourth  son  of  Robert  II,,  who  earned  by  his  ferixity 
the  title  of  the  "  Wolf  of  Badenoch,"  inherited  by  his  wife  the 
earldom  of  Ross,  but  died  without  legitimate  issue,  although 
from  his  illegitimate  offspring  were  descended  the  Stewarts  of 
Belladnun,  of  Alhok,  of  Garth,  of  Urrard  and  of  St  Fort.  On 
the  death  of  the '*  WoU  of  Badenocb"  theearMomof  Bnduw 
pissed  to  hb  hrathCT  Robert,  duke  of  Albany,  abo  cut  of  fife 
and  earl  of  Menteith,  but  these  earldoms  were  forfeited  on 
the  execution  of  his  son  Murdoch  in  i4?5,  the  earldom  of  Buchan 
again,  however,  coming  to  the  house  of  Stewart  in  the  [verson 
of  James,  second  s<in  of  Sir  James  Stewart,  the  black  knipht 
of  Lorn,  by  Joan  or  Joanna.  wiilo',\  o!  Kin^  James  I.  I'rom 
Murdoch,  duke  of  Albany,  were  descended  the  Stewarts  of  Ard-  1 
voiilkb  and  other  faaailies  of  the  naae  bi  FecthsUie,  aad  nbo  I 
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the  Stuarts  of  Inchbrecfc  and  Lailhers,  Aberdeenshire.  From  a 
natural  son  of  Robert  II.  weeedescendcd  the  Steuartsof  Dalguiso, 

Perthshire,  and  from  a  oatiwal  son  of  Robert  lU.  the  Shaw 
Stawarta  of  BhrkhnB  and  Greenock.  The  direct  male  Une  of 
the  royal  family  terminated  with  the  death  of  James  \'.  in  1 54s, 
whose  daughter  Mary  was  the  first  to  adopt  the  spelling  "  Stuart 

Mary  was  succeeded  in  her  life'.inu-  in  i  ■(>-  hy  her  only  son 
James  VI.,  who  througli  his  fattier  I^)r<i  Darnlcy  was  al.so  hiad 
of  the  sicond  bninch,  there  iM-ing  no  surviving  male  i.ssuc  of 
the  family  from  propenitors  later  than  RoIktI  II.  In  James  V., 
son  of  James  I\".  by  Margan  t,  daughter  of  Henry  \'II.,  the 
claims  of  Margaret's  descendants  became  mcrgc<l  in  the  Scottish 
line,  and  on  the  death  of  Queen  Elizabeth  of  England,  the 
last  surviving  descendant  of  Hcnzy  VIII.,  James  VI.  of  Scotland, 
lineally  the  neaeaet  heir,  wm  pNcbdaicd  Idng  ol  EatgjUad,  ia 
accoe^MK*  with  the  MiaagHnecta  aade  hjr  Lord  Bnrghley 
and  RKsabeth's  otbsc  advisers.  The  aceessioa  of  James,  was, 
however,  OOatniy  to  the  will  of  Henry  VIII.,  which  favoured 
the  heirs  of  Ws  younger  sktcr  Mary,  wife  of  CharU-s  Brandon, 
duke  of  Suffolk,  whose  succession  would  probably  have  man'el- 
lously  altered  the  complexion  of  both  Scottish  and  English 
history.  .Vs  it  was,  the  only  n^.;!;  of  that  will  was  a  tr.agedy 
initiated  by  ?lli2abcth  and  consummated  by  James,  In  the 
Scottish  line  the  nearest  heir  after  James  VI.,  both  to  the  Scottish 
and  English  crowns,  was  Arabella  Stuart,  only  child  of  Charles, 
e&rl  of  Lennox,  younger  brother  of  Lord  Darnlcy— Lady 
Margaret  Dousba,  the  ototber  of  Dank^  aad  Us  bnither, 
having  been  the  daughter  of  AicMbahl,  sbn  end  of  Angus,  hjr 
Margaret  of  England,  queen  dowager  of  James  IV.  James  VI. 
(I.  of  England)  was  thus  nearest  heir  by  a  double  descent, 
Arabella  Stuart  :  l  iiiL-  rv  ri  heir  by  a  single  descent.  On  account 
of  the  descent  trum  iicnrj-  \'II..  the  jcidousy  of  Elizabeth  had 
already  caused  her  to  imprison  .'Xrabella's  mother  Elizabetli, 
daughter  of  Sir  Wdliam  ("avcndish,  on  learning  that  she  had 
preiunied  to  marry  Lennox.  The  daughter  s  marriage  she  was 
determine*!  by  every  possible  means  to  prevent.  She  objected 
when  King  James  proposed  to  marry  her  to  Lord  E&me  Stuart, 
whom  be  had  cteatad  duke  of  Lennox,  but  when  the  apfMlling 
news  leacbed  her  that  Arabella  had  actually  found  a  lover  in 
Edward  Seynoor,  gnadsoa  of  Catherine  Qny,  hdnm  of  the 
SnflbBcs,  she  was  so  deeply  alarmed  and  indignant  that  she 
immediately  ordered  ber  imprisonment.  This  happened  imme- 
diately before  Elizabeth's  death,  after  which  she  obtained  her 
release.  Soon  after  the  accession  of  James  a  conspiracy,  of 
which  she  was  altogether  ignorant,  was  entered  into  to  advance 
her  to  the  throne,  but  this  caused  no  alteration  in  her  treatment 
by  James,  who  allowed  her  a  maintenance  of  £Soo  a  year.  In 
February  1610  it  was  discovered  that  she  was  engaged  to 
Seymour,  and,  although  she  then  promised  never  to  many  him 
without  the  king's  cooaent,  the  marriage  took  place  secretly  m 
July  foiUowjng.  In  consequence  of  this  ber  husband  waa  sent  to 
the  Tower  and  she  wsa  placed  in  prhrate  mnfinement.  Tbou^ 
separated,  both  succeeded  in  escaping  siimihanronsly  on  the 
3rd  of  June  1611 ;  but,  less  fortunate  tluin  her  fanriwnd,  who  got 
safe  to  the  Continent,  she  was  captured  in  the  straits  of  DovTr 
and  shut  up  in  the  'lower  of  London.  Her  hopeless  captivity 
deprived  her  of  her  reason  before  her  aomwn  were  ended  hgr 
death,  on  the  jyth  of  September  161 5. 

liy  the  usurpation  of  Cromwell  the  Stuarts  were  excluded 
from  the  throne  from  the  defeat  of  Charles  I.  at  Nascby  in  1645 
until  the  restoration  ol  bis  son  Charles  II.  in  1660.  Carlyle 
refers  to  the  opinion  of  genealogists  that  CromweU  "  was  indubit* 
ably  either  the  ninth  or  the  tenth  or  some  other  fractkoal 
part  of  half  a  cousin  of  Charles  Stuart,"  but  this  has  been  cobh 
pietely  exploded  by  Walter  Rye  In  the  Cemsfegto  ("The 
Steward  Genealogy  and  Cromwell's  Royal  Descent,"  new  series, 
vol.  B.  pp.  .^4-43).  On  the  death  of  Charles  11.  without  issue 
in  1685,  hi.s  brother  James,  duke  of  York,  ascended  the  throne 
as  James  II.  but  he  so  alienated  the  sympathies  of  the  nation 
by  his  unconstitutional  efforts  to  further  the  Roman  Catholic 
religion  that  an  invitation  was  sent  to  the  prince  of  Orange  to 
come  *'  to  die  ictcne  of      biws  aad  religion  of  EnchukL" 
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Next  to  the  son  of  James  II.,  still  an  infant  under  his  father's 
control.  Mary,  princess  of  Orange,  olilcr  ilauKh'.t  r  <if  James  II., 
had  the  strongest  claim  to  the  crown;  but  the  claims  of  the  prince 
of  Onngie  also,  even  apart  from  his  marriage,  were  not  vcry 
miali^  liim  he  was  the  son  of  Mary,  cldc&t  daughter  of 
Oiadnl.  Ite  marriage  bad  strengthened  the  claims  of  both,  and 
thqr  ma*  pmclaimMl  Joint  aovoidsBS  ol  England  00  the  laih 
«f  Felmtafy  t6ftg,  Scotlaad  MtowiBg  the  eianple  of  England 
on  the  I  ith  of  April.  They  left  no  iasue,  and  the  Act  of  Settle- 
ment passed  iu  1 701,  excluding  Roman  Catholics  from  the 
throne,  sccjrctl  the  .-,uct  t-s^iiui  lo  .Anne,  sfe'-iiul  daughltT  of 
James  II.,  iiiid  uii  her  death  wilhout  issue  lo  the  I'roleslant  house 
of  Hanover,  descended  from  the  princess  Elizabeth,  daughter 
of  James  1.,  wife  of  Frederick  V.,  count  palatine  of  the  Rhine. 
On  the  death  of  .\niie  in  1714,  George,  elector  of  Hanover, 
eldest  son  of  Sophia  (youngest  child  of  the  princess  Elizabeth), 
and  Ernest,  elector  of  Brunswick-LUncburg,  or  Hanover, 
oonaequently  became  sovereign  of  Great  Britain  and  Ireland, 
and,  notwithstanding  somewhat  formidable  attempts  in  behalf 
of  tbe  dder  Stnact  tine  ia  1715  and  1745,  the  Hanovorian  8tto> 
OBwmm  hat  nmaiiied  nnintcnuptied  and  has  ulriinatdy  mo 
nnivenal  assent.  The  female  issue  of  James  II.  ended  with  the 
death  of  his  daughter.  Queen  Anne.  James,  called  James  III. 
by  the  Jacobites  and  the  Old  Pretender  by  the  Ham  v  erians. 
had  two  sons — Charles  Edward,  the  Young  I'reUader,  who 
(lied  wilhout  Icnilimate  i^iue  in  1780,  and  Henry  SUiarl, 
titular  duke  of  York,  corntn:iiil>  called  Cardinal  York,  on  whose 
death  iu  1*07  the  male  line  uf  Janus  11.  came  loan  end.  Henry 
was  also  the  last  descendant  in  the  lineal  male  line  of  any  of 
the  cmned  heads  of  the  race,  so  far  as  cither  England  or  Scot- 
land was  concerned.  In  the  female  line,  however,  there  arc 
among  the  descendants  of  James  I.  representatives  of  the  royal 
Stuacta  who  an  aenioir  to  the  house  of  Hanover,  for  Philip, 
doke  of  (Means  (brother  «f  Loidt  XIV.),  BnaniMl,  w  Us  fot 
wife,  Henrietta  daughter  of  Charles  L,  and,  as  hb  secsad, 
Charlotte,  granddaughter  and  heireia  of  the  prinow  BSaabeth 
(d.iughter  of  James  I.).  Uy  -he  former,  through  their  daughter, 
the  queen  of  .Sardinia,  he  wa?,  ancestor,  among  otben,  of  the 
princcs-s  Maria  Theresa  of  Bax  aria,  who  in  igio  was  "  heir  of 
line  "  of  the  house  of  Stuart,  her  eldest  son.  Prince  Rupert,  hoinR 
heir  to  the  throne  of  Bavaria;  and  from  his  Minnil  m.irri.it;e 
descen<U  the  house  of  Orleans.  In  addition  to  those  descended 
from  iheie  iwo  marriages  there  arc  also  the  descendants  of 
Edward,  a  brother  of  the  clectrcs.*!  Sophia.  The  male  repre- 
sentation of  the  family,  being  extinct  in  the  royal  lines,  is 
daiaud  by  the  earit  of  Galloway  and  also  by  the  Stewarts  of 
,  hot  the  daias  of  both  an  aaoie  than  donbtfuL 


See  Sir  George  MadBenae,  Dtfme$  Ike  Royal  Line  of  SeeHand 
(IMS).  andXNtifMdyof  f*«  Jbyvf  £«M«f  5col(atia  (t686) ;  Crawfurd. 
Geawoiotka/  History  of  the  Royal  ami  Ilfuslrunu  FamUy  of  the  Simrts 
O710);  Duncan  Stewart.  Centalatical  Account  of  Uu  Surname  of 
Slmiart  (1739);  .Andrew  Stuart,  GfHf<tU>i^ual  HUlary  of  the  Stuarts 
(l7gK);  Stiidart.  House  of  Stuart  (imvately  printed,  1855);  An 
Ahslrarl  of  the  Evidence  /«  Prove  Itusl  Sir  WtUiam  Stewart  of  fedvorUt, 
the  Paternal  Aneeslor  of  the  Present  Earl  of  GaUowav,  was  the  Second 
Son  of  Sir  AUjcander  Stewart  of  Darnley  (iSoi);  Riddell,  Stewarliana 
(1843):  \V.  Towncnd.  Dtscendunl,  n/  the  Stu^irls  (lHs8);  R.  \V. 
Eyion,  History  of  Shropshire  (l8,5>*).  vol.  vii, ;  Bailey.  The  Succession 
lo  Ihe  Entliih  Cnnvn  (l87q);  Skelton,  The  Koyal  House  of  Stuart 
(1890) ;  f.  II.  Round.  Studies  in  Peerage  and  Family  History  (n/n  1 ; 
and  S.  Cowan,  Th,-  How!  House  of  Stuart  (1908).  Tko  beet  chart 
pedien^  of  the  V  e  ih.ii  wUn  was  pt^iaied  for  the  Stuart 
udubition  by  W.  A.  Lindsay. 
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merchant,  was  bom,  of  Scotch  descent,  at  Lisbiun,  near  Bel- 
fast. Ireland,  on  the  12th  of  October  1803.    He  studied  lor  the 

ministry  for  a!x>ut  (wo  years  at  Trinity  College,  Dublin,  emi- 
grated to  New  York  in  and  in  1825  opened  a  small  dry 
good-  store  In  i.H4S  he  built  at  the  corner  of  Chambers  Street 
and  Hroadway  a  store  which  became  the  wholesale  department 
upon  the  ( i>m[)leti<m  in  1S62  of  the  lar>;e  bture  on  Mruailw.iy 
between  Ninth  and  Tenth  Streets.  The  business  grew  to  enor- 
mous proportions  for  those  days,  with  foreign  branches  in 
hlandieater.Bcliast,  Glasgow,  Balin,Parisand  Lyons.  Stewart 


was  chairman  of  the  roniniissicm  sent  by  the  United  Stales  to 
the  Paris  E.\|M)<itii>n  of  iSfi;.  In  iS()o  he  was  app<.>intcd 
secretary  of  the  treasury  by  President  U.  S.  (jrant,  but  the  Senate 
refused  to  confirm  the  appointment  because  of  an  old  law 
excluding  from  the  office  any  one  inteieated  in  the  importation 
of  merchandise.  Grant  asked  Congress  to  ispcal  the  law,  and 
Stewart  ofieced  to  transfer  his  business  to  trustees  and  to  fftt 
its  proceeds  while  he  hdd  office  to  chariuble  {nsttmloos,  bat 
the  nomination  was  BBWer  confirmed.  StewSTt  sent  to  Ireland 
n  shipload  of  provisions  dnrmg  the  fanune  ol  1846-,  he  numufac. 
tared  and  sold  to  the  government,  at  less  than  the  prevailing 
rales,  great  quantities  of  cotton  cloth  for  the  use  of  the  army 
during  the  Civil  War;  he  took  an  active  part  in  the  prosecution 
of  the  '•  Tweed  Ring"  in  New  ^'ork,  he  sent  a  shipload  of 
flour  lo  the  French  sufferers  from  the  fi.iricn  German  \Sai.  and 
he  gave  $50,000  to  the  sufferers  from  the  Chicago  lire  of  1871. 
In  1860  he  bought  some  7000  acres  on  the  Hempstead  Plain, 
Long  Island,  New  York,  and  established  Garden  City  for  woifciBg 
men.  The  cathedral  of  the  Incarnation  (Protestant  EpisoopsQ 
dedicated  in  t8As,  «ts  elected  in  Garden  Qty  by  St«wart% 
widowasaawaMfisltohte.  HedMinNewYetfcoothetoa 
of  Apifl  rSjrtik*  Istving  the  balk  of  Ids  iiKSt  fortune  to  his  widow, 
Mrs  Conida  (CBndi)  Stewart  (I8o^-ISS6>*.  His  large  art 
collection  was  sold  by  auction  in  New  York  in  1SS7. 

Sec  William  O.  Stoddard,  "  .Mcxantler  Tumcy  Stewart."  in  Mrn 
of  Busirtest  (New  York,  1893);  "  A  Merchant  Prmee,"  in  Chnmhm's 
Journal  (1876),  vol.  Uii. ;  Edward  Crap«e>', "  A  Monument  of  Trad*." 
in  The  Galaxy  (l8«2),  vol.  ix.;  "  Stewart's,"  in  Th*  Cotton  (1882), 
vol.  xxxiv.;  "  The  Story  of  a  Milltoaairu's  Grave,"  in  Ckambtrtt 
Jounul  (1888).  vol.  Ixv.:  and  Georae  W.  Walliag,  XttolkeHim  tj 
a  Ntm  Ycrk  CU^afraUt$  (New  Yoft,  1887).^^ 

STEWART,  BALFOUE  (i82»-i887),  Scottish  physicist, 
born  in  Edinburgh  on  the  ist  of  November  iSj,S,  and  was 
cducTtcd  at  the  university  nf  that  city.  The  son  of  a  lea 
merchant,  he  was  for  some  lime  engaged  in  business  in  Leith 
and  in  .\ustralia,  hut,  returning  to  his  studies  of  physics  at  Edin- 
burgh, he  became  assistant  to  J.  D.  Forbes  in  1.^56.  Forbes 
was  especially  interested  in  qtiestkms  of  hc.ii,  meteorology,  and 
terrestrial  magnetism,  and  it  was  to  these  that  Stewart  also 
mainly  devoted  himself.  Radiant  heal  first  claimed  his  atten- 
tion, and  by  1S58  be  had  completed  his  first  Invest  igatioiis  hiio 
the  subject  IIhss  yiddsd  a  muarkahle  ettanilon  of  Ficne 
Pr£vost's  "  Lot  oi  Biciitt«Ea,'*  ud  cnhled  faha  to  establish 
the  fact  that  radiation  hi  not  a  surface  phenomenon,  but  takes 
place  throughout  the  interior  of  the  radiating  Ivody,  and  that  the 
radiative  and  absorptive  powers  of  a  substance  must  be  equ*!, 
not  only  for  the  radiation  as  a  whole,  but  .ilso  for  every  con- 
stituent of  it.  In  reeugnilion  of  this  work  he  reciived  in  l.'^6S 
the  Rumford  medal  of  the  Royal  .Society,  into  which  he  had 
liecn  elected  si.x  years  before.  Uf  other  pajHrrs  in  which  he 
dealt  with  this  and  kindred  branches  of  physics  may  be  men- 
tioned "  Observations  with  a  Rigid  Spectroscope,"  "  Heating  of  a 
Disc  by  Rapid  Motion  in  Vacuo,"  "  Thermal  Equilibrium  in  an 
Endoaure  Containing  Matter  in  Visible  Motion,"  and  "  Intenial 
Radiation  in  Unianl  Ckystals.'*  In  1839  he  waa  appo^ited 
director  of  Kew  Ofaaervatoiy,  and  there  naturally  beeane 
interested  in  proUems  of  meteorology  and  terrestrial  nugnetisnk 
In  1870,  the  year  in  which  he  was  very  seriously  injured  in  a 
railway  accident,  he  was  elected  professor  of  physics  at  Owens 

'  On  the  6th  of  No\'embcr  1878  his  body  was  stolen  from  St  Nf  ark's 
churchyard  in  New  Yorl^  but  roooveied  in  ilU(i  upon  the  payownt 
of  $20,000,  and  fauxied  u  the  aypc  of  the  catudEal  in  Ganlca 
City. 

*  upon  her  death  she  left  a  snail  part  of  her  estaM  to  her  other 
iclatlvee  and  her  servants,  about  $4.631 ,000  to  Chailes  J.  CUach.  a 

kinsman,  and  about  $9,262,000  to  Judge  Henry  Hilton  (1834-1899)^ 
a  business  associate  of  Stewan,  who  had  received  a  legacy  « 
f  i.ooo.iKm  from  Stewart.  an<l  who  managed  Mrs  Stewart's  misinest 
.dt.ilr-,  ,d!er  (u  r  llll^ll.lI■.d'•>  death.  Clinch  and  Hilton  were  executors, 
.ind  it  was  understood  that  Hilton  should  complete  the  cathedral  at 
>  '.irden  Qty  and  endow  schools  there.  A  ne|ibew  of  Mrs  Stewart  in 
I  s-t7  sued  to  break  the  will  on  the  ground  that  Hilton  had  unduly 
intlucnced  her;  the  ea^  waH  compromised  out  of  oourt  in  1890  aid 
Mrs  Siewan's  relatives  received  more  «f  her  estate  than  they  woaM 
have  got  under  the  terras  of  the 
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CoQegc,  Manchester,  and  retftined  that  chair  until  his  death,  which 
happened  near  Oraghada,  in  Ireland,  on  the  iQth  of  December 
1887.  He  «M  tlis  author  of  icvcnl  mkocmIuI  testbooks 
of  idcace,  ml  iIm  of  tlw  attide  on  "  TutMtiial  Mtgnetina  " 
is  the  aliitli  aditioB  «f  thta  BMardopacdbt.  In  CMOmctioB 
irftb  PnrfewoT  P.  O.  Tiit  be  wrote  The  Unsem  Unimst,  at 
first  published  anonymously,  which  was  intended  to  combat  the 
common  notion  of  the  incompatibility  of  science  and  religion. 

STEWART,  CHARLES  li77S-iS6g),  Amorican  naval  ollicer, 
was  born  at  Phikulrlfihta,  Pennsylvania,  on  the  j8th  of  July 
1778,  of  iK>or  Irish  ijarcnis  Ai  the  a^c  of  thirteen  he  shipped 
as  cabin  boy  on  a  merchant  vessel,  and  soon  commanded  a 
ship  in  the  India  trade.  He  entered  the  United  States  navy  in 
March  1798  a*  lieutenant  on  the  frigate  "  United  States,"  and 
in  1800,  when  la  command  of  the  "  Experimeiit,"  took  the 
Fiench  pdntam  "  Dmu  Anria"  and  "  Diano."  In  ttet-4ho 
■■n>od«griMtTdpiili,tiataaaMciilJw<ifficwr«tth>*'Co«rtd- 
]atimi''aiidtheBBScaamaadtfof  the^ann.'*  In  1806  bo 
became  a  captain.  From  1808  to  x8it  ho  ma  in  the  morcbaat 
service,  but  on  the  outbreak  of  hostilities  against  Great  Britain 
returned  to  the  na\'y,  and  with  Commander  William  Balnbridge 
is  said  to  have  p4T5ua(tc<l  President  Mudis<.>n  to  send  the  navy 
to  sea  instead  of  using  it  only  lor  harbour  defence.  Placed  in 
the  command  of  the  "  Constellation,"  he  was  clu.^el>'  I'lnckaded 
at  Norfolk,  Virginia.  In  181.}  he  was  placed  in  comniatKi  of  the 
"  Constitution,"  and  in  February  1815  captured  the  "  Cvane  " 
and  the"  Levant,"  though  the  "  Levant  "was  retaken.  Later  he 
commanded  the  Mediterranean  squadron,  the  Pacific  squadron, 
the  boBio  oquailroB  and  the  Philadel|ihia  navy  yaid.  He  was 
iMlnA  fak  ass,  and  bocaaio  loar^dainl  on  <ho  ntlnd  list  in 
l86i.  He  dad  in  Bordentown,  Now  Jcmy,  <«  the  6th  of 
Kovember  1869.  IBs  daughter,  Odii  Tttdor,  aanlod,  in  1S34. 
John  Henry  Pamcll,  and  bccamO  the  mother  ol  the  Ubh 
leader,  Charles  Stewart  Parncll. 

8TEWART,  SIR  DONALD  MARTIN  (1814-1000),  British 
field  marshal,  son  of  Robert  Stewart  of  I'orrcs,  Elginshire,  was 
bom  at  Mount  Pleasant,  near  Forres,  on  the  isi  of  March  18J4. 
Educated  at  schools  at  Findhorn,  Dufftown  and  Elgin,  and  at 
Aberdeen  University,  he  entered  the  Bengal  army  in  1840,  and 
served  in  1854  and  1855  in  the  frontier  expeditions  against  the 
Mohraands,  and  Afridis  Aka  and  Ban  Kbd  (medal  and  clasp). 
In  the  Indiaa  Mutiny  in  1857  Stamit,  after  a  &nioa>  ride  from 
Agra  to  OdU  with  deipalGha%  served  on  the  Mali  at  the  ikft 
and  capture  of  Ddhl  and-of  iMdaum,  and  aftemanb  thrauth 
the  campaign  in  IMdBtband  (medal  aaid  two  daipe,  and  brevet- 
major  and  Ueutenant-colond).  For  nine  years  he  was  assistant 
and  dcputy-adjutant-general  of  the  Bengal  army,  commanded 
the  Bengal  brigade  in  the  .\ljyssinian  e.xpeditioti  it;  iSfj:  (medal 
and  C  n.),  and  became  a  major-general  in  18O8.  He  reorganized 
the  penal  settlement  of  the  Andaman  Islands,  where  he  was 
commandant  when  Ivord  Mayo  was  assassinatcil.  and,  after 
IwMtftC  the  Lahore  command,  was  promoted  lieutenant-general 
in  1877,  and  commanded  the  Kandahar  field  force  in  the  .Afghan 
War  in  t8-8  (K.C.B.  and  thanks  of  parliament).  In  1A80  he 
made  a  difficult  march  from  Kandahar  to  Kabul,  fighting  on  the 
nay  the  battles  «f  Ahmed  Kbd  and  Unsu,  and  held  supreme 
nilUaiy  and  dvfl  manwind  tn  northern  Afgbaaistaa.  On 
bearing  of  the  Malmnd  dbaster,  he  despatched  Sir  Ftedeiidc 
Roberts  with  a  division  on  his  cdebrated  march  from  Kabul  to 
Kandahar,  and  himself  led  the  rest  of  the  army  back  to  India 
by  the  Khyher  Pass  I  medal  with  clasp,  G.C.B.,  C.I.E..  baronetcy, 
and  thanks  of  parliament).  Promoted  general  in  1881,  he 
was  fnr  five  years  eommaiider  in  chief  in  India,  and  afterwards 
mcmlicr  of  the  council  of  the  secretary  of  state  for  India  until 
his  death.  He  was  made  G.C.S.I.  in  1885,  promoted  to  be  field 
man^hal  in  1804,  and  appointed  governor  of  Cheioea  Hospital 
in  i8l)v    He  died  at  Algiers  on  the  26th  of  Mardi  iQOOk 

See  0.  R.  EInie,  .Sir  DmoU  Smart  (im)* 

•nVMr.  KftUS  (t7S3-t8s8).  StMOA  pMoiOiiher,  wu 
bom  in  Edinburgh  on  the  22nd  of  November  i7S5<  Hiabrthcr, 
Matthew  Stewart  (1715-1785),  was  profcamr  of  matbeoHrtica  In 
the  vidveidty  ol  Edhdiuigh  (1747^771).  Dogihl  Stmmit  was 


educated  in  Edinburgh  at  the  high  school  and  the  university, 
where  he  read  mathematics  and  moral  philosophy  under  Adam 
Fecguiaa.  In  1771,  in  the  hope  ol  gaining  a  Soell  oxfaibitkm 
and  praoacdinc  to  Oxford  to  study  for  the  EagHih  Church,  be 
w«tt  !»  GlugBw,  tihete  ho  attnided  tha  daams  oi  Thomas  Rdd. 
yftSk  he  owed  to  lUid  all  bb  theory  of  moniity,  he  repaid  the 
debt  by  giving  to  Reid's  views  the  advantage  of  his  admirable 
style  and  academic  eloquence.  In  Glasgow  Stewart  boarded  in 
the  same  house  with  .Vrchibald  .Mison,  author  of  the  Essay  on 
Taste,  and  a  Li-siing  friendship  sprang  up  between  ihein.  After  a 
single  session  in  (ilasgow,  l  >up;ilil  Stewart,  at  the  age  ut  iiu;eteen, 
was  summoned  by  his  father,  whose  health  was  beginning  to 
fail,  to  conduct  the  mathematical  classes  in  the  univeiaity  of 
Edinburgh.  After  acting  three  years  as  his  father's  substitute 
he  was  elected  professor  of  mathematics  in  OOn^nction  with 
him  in  1775.  Thne  year*  later  Adam  Fetfiuoa  waa  a|>poinied 
accnuiy  to  the  flommiiBiaiwnsent  out  to  tka  Aamrican  ooloniea, 
aadathiiwieflAfaquestStewaitlectarodaihjBMbotitute.  Tbtis 
during  the  aeaekm  1778^1779,  fai  addttioD  to  Ms  mathematical 
work,  he  delivered  an  original  course  of  lectures  un  morals. 
In  1783  he  married  Helen  Bannalyne.  who  died  in  i  ;.~>7,  leaving 
an  only  son,  Colonel  Matthew  Stewart.  In  17X5  he  succeeded 
Ferguson  in  the  chair  of  moral  philosophy,  which  he  niled  for  a 
quarter  of  a  ccir.ur\  an(;  m.nie  a  centre  of  mtrllrrtual  and  moral 
influence.  Young  men  were  attraricd  by  his  reputation  from 
England,  and  even  from  the  Continent  and  America.  Among 
his  pupils  were  Sir  Walter  Scott,  Jeffrey,  Cockburn,  Fraodo 
Horner,  Sydney  Smith,  Lord  Brougham,  Dr  Thomas  Drown, 
James  Mill,  Sir  James  Mackintosh  and  Six  Archibald  Alison. 
The  flottna  on  meial  philoaopby  cmbfceeed,  beefafaa  othfca  proper, 
lectOfHott  poHliai  phifaMoplqrar  thathomy  «f  fBiveaH^ 
from  itee  eowanb  a  scpamte  eootse  of  lectures  was  deHverad 
on  political  economy,  then  almost  unknown  .is  a  science  to  the 
general  public.  Stewart's  enlightened  poijiicat  teaching  was 
sufficient,  in  the  tin«of  reaction  succeeding  'he  Frcnclj  Revolu- 
tion, to  draw  upon  him  the  undeserved  suspicion  of  disafTection 
to  the  cons:itu;iori  The  summers  of  1788  and  1780  he  spent  in 
France,  where  he  met  Suard,  Dcg£rando,  Raynal,  and  learned 
to  sympathise  with  the  revolutionary  movement. 

In  1790  Stewart  married  a  second  time.  Miss  Cranstoon, 
who  became  his  wife,  was  a  lady  of  birth  and  accompIishmenta» 
and  he  waa  in  the  habit  of  submitting  to  her  oitidam  whatever 
howmtn.  AmnandadaoglMerwsiotheiwMtofthliauntafle. 
The  death  of  the  fanner  in  iSe^wMnsaverabloiweohiiitther, 
and  wu  the  fanmedlate  ante  of  bh  retirement  torn  lha  actiwa 
duties  of  bis  chair.  Before  that,  however,  StewBit  hid  not  been 
idle  as  an  author.  As  a  student  in  Glasgow  he  wrote  an  esmy  oa 
Oreiiming.  In  1702  he  publi-hcd  the  first  volume  i  f  t  he  KUmtnti 
I  of  the  Philosophy  of  the  Uunuin  Mind;  the  second  volume 
ai)i>eared  in  1H14,  and  the  third  not  till  1827.  In  i;g3  he 
printed  a  textbook,  OuUints  of  Mitral  Philosophy,  which  went 
through  many  editions;  and  in  the  same  year  he  read  before 
the  Royal  Society  of  Edinburgh  his  account  of  the  Life  and 
Writings  ef  Adam  Smith.  Similar  memoirs  of  Robertson  the 
hiatonan  and  of  Rdd  woe  afterwavdi  read  before  tlie  tame  body 
and  appear  in  Ml  pabHabMl  issefca.  In  1805  Stewart  pnUiihcd 
puB^dela  dajendiiig  Mr  (aflonsards  Sir  John)  Leslie  against 
the  durgee  of  unorthodocy  made  by  the  presbytery  of  Edin- 
burgh. In  1806  he  received  in  lieu  of  a  pension  the  nominal 
office  of  the  writerahip  of  the  Edinburgh  Gaulle,  with  a  salary  of 
£^oo.  When  the  shock  of  his  son's  death  incapacitated  him 
from  lecturing  during  the  session  of  1800-1810,  his  place  was 
taken,  i\:  his  invn  request,  by  Dr  Thomas  Brown,  who  in  iHio 
was  apjiointed  conjoint  professor.  On  the  death  of  Brown  in 
1820  Stewart  retired  altogether  from  the  professonhip,  which 
waa  conferred  upon  John  Wilson,  better  known  as  "  Christopher 
Nofth."  From  :<So<3  onwards  Stewart  lived  mainly  at  Kinndl 
HooR,  Linlitbgowahxre,  which  was  placed  at  bis  disposal 
by  the  duhe  ol  Hamilton.  In  i8t«  appeared  the  Piah$»phkd 
Rnayt,  in  1814.  the  second  volume  of  the  BtmetOs,  in  1815 
the  first  port  and  bi  t8ar  the  second  part  of  the  "  Disserta- 
tion **  written  for  the  Bai^ds^aalla  Mtomifw  "  SopplemoM,'' 
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entitled  "A  Gencnl  View  of  the  Progress  of  Metaphysical, 

Etlucal,  and  Political  Philoyijihy  sinn-  i.hc  Revival  of  Letters." 
Ib  l8aa  he  was  struck  with  parulyai,-.,  but  rccovficd  a  fair 
degree  of  health,  sufTiriont  to  enable  him  lo  resume  his  studies. 
In  1827  he  published  the  third  volume  of  the  Eiementi.  and 
in  1828,  a  few  weeks  before  liis  dealli,  The  Philosophy  cf  the 
Active  and  Sforal  Peiwers.  Ue  died  in  Edinburgh  on  the 
itih  of  June  iSa8i  A  momuiient  to  hb  UMBMny  ma  erected 
onCaltonHiU. 

Stsiivaft^  pbilaaaphical  views  are  mainly  the  rqxroduction 
of  Us  neater  Reid  (for  hie  ethicel  views  aae  SlBKS).  He 
iqilHid  Scid'a  peydralopcal  method  end  eapoumded  tbe 
"  coauBOB-aense  "  doctrine,  which  was  attacked  by  the  1  wo 
Milb.  Unconsciously,  however,  he  fell  away  from  the  pure 
Scottish  tradition  .and  made  concessions  IxHh  to  moderate 
empiricism  and  to  the  French  ideologists  (Laromiguiere,  Cabauis 
and  Di'stutl  <1<'  Tracy).  It  is  im[K)naiu  \o  notice  the  energy 
of  his  (li;<  lara:ior.  aRuin.sl  the  argument  of  ontology,  and  also 
against  Coudillacs  scnsatioruilism.  Kant,  he  confessed,  he 
could  not  understand.  Perhaps  his  most  valuable  and 
original  vnk  is  his  theory  of  teste  in  the  Pkilotopkiail  Essays. 
But  hie  vepnteitioQ  reate  nthcr  oo  hb  '"«r*™g  eloquence  and 
the  beauty  of  his  a^rle  than  on  original  wwfc. 

Stewart's  works  were  edited  in  1 1  vols.  (1854-1858)  by  Sir  William 
Hamilton  and  completed  with  a  memoir  by  John  Vritch.  Matthew 
Stewart  (hisfldot  son)  wroti'a  life  in  Annual  Bioi^rnphy  and  Obituary 
(18*9).  republished  priwite.',    in   183S.     For  his  philosojihy  see 

STEWART,  SIR  HERBERT  (184J-18S5),  British  soldier, 
eldest  son  of  the  Rev.  Edward  Siewarl,  was  born  on  the  jolh  of 
June  1843  al  Sparsholl,  Hatnpsiiire.  He  was  educated  at 
Winchester  and  entered  the  army  in  1863.  After  serving  in 
India  with  his  regiment  (37th  Foot)  he  returned  to  England 
in  1873,  having  exchanged  into  the  3rd  Dragoon  Guards.  In 

1877  he  entered  the  ataJI  college  and  also  the  Inner  Temple.  In 

1878  he  wia  aent  out  to  South  Africa,  served  hi  the  Zulu  War 
and  agahiit  SQcuktatl.  Aa  chW  ataff  ellioer  under  Sir  G. 
Pbmeroy  CoUey  he  was  pneent  at  Majuba  (Fek  a?.  iSBl)* 
where  he  was  made  prisoner  by  a  Boer  patrol  and  detanicd 
un'.il  Ihc  end  of  March.  In  .August  iSHj  he  was  placc<l  on  the 
stail  of  the  cavalry  division  in  Eg>pt.  After  Tel  el  Kebir 
(Sept.  13,  1882)  he  headed  a  brilliant  advance  upon  Cairo,  and 
look  possession  of  the  town  and  citadel.  He  w;is  three  times 
mentioned  in  despatches,  and  made  a  brevet -colonel,  (Mi.,  .uid 
aide-de-camp  to  the  queen.  In  January  1S84  he  was  sent  lo 
Stiakin  in  command  of  the  cavalry  under  Sir  Gerald  Graham,  and 
took  part  as  brigadier  in  the  actions  from  £1  Tcb  to  the  advance 
on  Tamaneb.  His  services  were  recognized  by  the  honour  of 
K.CB.,  and  he  waa  aaaiataBt  adjatant  and  Q.M,G.  in  the  amuh- 
eaateni  diitrict  in  Eofbnd  fnm  April  to  Sqrteniber  M4.  He 
then  johied  the  eipedithw  for  the  relief  of  Khaztnm,  and  in 
December,  when  news  from  Gordon  decided  Lord  Wolseley  to 
r,i:.rl  a  column  across  the  dtsert  of  Metemma,  Stewart  was 
cjiuusted  with  the  comm.\nd.  On  the  i6th  of  J,-i.nuar>'  1885, 
he  found  the  enemy  in  force  no;ir  the  wells  of  .Xtr.i  Kleii,  and 
brilliantly  repulst-*!  their  fierce  charge  on  the  following  morning. 
Leaving  the  wounded  under  guard,  the  column  moved  forward 
on  the  i8th  through  bushy  country  towards  Metemma,  23  m.  oB. 
Meanwhile  the  enemy  continued  their  attacks,  and  on  the  morn- 
ing of  the  igth  Stewart  was  wounded  and  obliged  to  hand  over 
the  command  to  Sir  CItarles  Wilson.  Ue  lingered  for  nearly  a 
aonth,  living  lonf  enough  to  hear  of  hia  promotion  to  tlie  rank 
of  aiajoi><eoerel  "far  dirtintulahwi  aervioe  in  the  fidd."  He 
died  en  the  way  bade  faora  Khartum  to  Kecti  on  the  i6th  of 
Firimiary,  and  was  buried  near  the  weHa  of  Jakdul.  In  the 
telegram  rerhorting  his  death  Lord  Wolseley  summed  up  his 
character  and  career  in  the  words:  "  No  braver  soldier  or  more 
brilliant  leader  of  men  ever  wore  the  (^ccn's  imiform." 

STEWART.  J.  ('JAMES;,  of  lialdynneis  itl  i;r>o1.  Scottish 
verse  writer,  is  kno'vn  a.s  irariiialor  ot  .Vriji'.n'i  Orlando 

Pwrioso.   The  work  is  an  abridgment  in  twelve  cantos  and  has 


the  historical  interest  of  having  preceded  Sir  John  Harington's 
translation  (1591).  The  '.c'linie  tnntaiuinK  this  version  and 
other  poems  (of  indifferent  quality)  is  prc-seived  in  the  Advo- 
cates' Librar>',  Edinburgh.  It  bears  the  title  Abbre^crtunt 
of  Roland  Fvriovs,  Iranslail  art  of  Arnisl :  logitiwr  iilh  sym 
Rapsodies  of  the  Axlhor's  yoxthtvl:  hr-.iitu .  ,jn</  iasi  one  SihtruHg 
ovi  of  trew  FdicUU;  contposit  in  Si  olis  meiUr  be  J.  Skwarl  of 
Baldynneis.  Thu  MS.  appears  to  be  the  original  which  was 
once  in  the  possession  of  James  VI.  Extracts  are  printed  in 
Irving's  History  of  Scotisk  Poetry  (1861). 

fXEWART,  JOiU  (1749-1829),  Biitlab  txaveller,  waa  bon 
in  London  of  humlde  parentage.  After  an  unndy  career  at 
school  he  entered  the  service  of  the  East  India  Coapaagr  at 
Madr;is  in  1763,  but  he  threw  up  his  position  about  two  years 

later  and  iH-canic  ir.leqirrter  to  Hyder  -\li,  afterwarih  serving 
as  a  general  in  hij  army;  sub.secjucnt ly  he  .served  the  nafxih  of 
.■\rcot,  whose  chief  niinister  he  became.  Having  enriched 
himself  in  tliis  capacity,  he  began  a  scries  of  travels  through 
India,  Persia,  Ethiojiia  and  .Abyssinia,  which  earned  him  the 
nickname  of  "  Walking  Stewart."  About  17S3  he  returned  to 
Europe,  where  he  cut  a  curious  figure  by  wearing  Armenian  dress. 
He  crossed  over  to  America  in  1 791  and  had  various  adventtueSt 
but  soon  came  back  to  Europe,  and  made  the  acquaintance 
of  Wordaworth  in  Pacb  and  later  of  De  Quinocy  m  Bath.  Be- 
combig  dMit  of  noMy,  he  again  went  to  America,  whew  he 
supported  Umself  by  lecturing.  Having  returned  to  Europe, 
Siewart'i  fortunes  b^;an  to  mend.  In  1813  a  claim  he  had  made 
against  the  nabob  of  .Arcol  was  settled  by  the  F.xsf  India  ("om- 
pany  for  {10,000,  and  he  took  riKtuis  in  Loijdoi;  ami  selllcij 
do'.v:;  10  enjoy  life,  airing  his  opinions  on  literature  aaid  art 
He  died  on  the  30th  of  February  i&is.  De  Quincey  (sec 
GMrri.-d  WfOmt^  1890,  VOL  iiL)  pvta  varioua  particntaB 

of  him. 

STEWART,  JTTUUS  L.  (1855-  ),  American  artist,  was 
bom  at  Philadelphia  on  tlie  6th  of  September  1855.  His 
father,  WHUmb  Qood  Stomrt.  ma  •  diilhigaished  collector  of 
the  fine  arte,  an  ea^y  patran  of  Foctuny  and  the  Barbiaan 
artists,  and  Kved  in  Paris  during  the  latter  part  of  Ua  life. 
The  ami  was  a  pi^  of  J.  L,  OMtM^  at  the  £oole  dea  Beaux 
Arts,  and  of  Raymondo  de  Hadraio.  Among  his  nrindpal 
paintings  are  "The  Hunt  Ball,"  Essex  Club.  Newark.  .New 
Jersey;  "  Full  Speed,"  in  James  Gordon  lienjieit's  collection, 
"  Five  oVIcKk  Te.i,"  and     Court  in  Cairo." 

STEWART,  WILLIAM  (c.  uHo-c.  1550),  Scottish  poet  and 
translator,  descendant  of  one  of  the  illcgitimatesons  of  .Mcjcander 
Stewart,  earl  of  Buchan,  the  "  Wolf  of  Badenoch,"  was  a  member 
of  the  university  of  St  Andrews.  He  waa  in  orders,  and  a 
hanger-on  at  the  court  of  James  V.  The  last  cntr>-  of  the  pay- 
ment of  a  penrion  of  £40  appears  in  the  accounts  uf  1 541 .  He 
waa  known  aa  a  poet  m  hia  own  day:  I^yndsay  and  RoUand 
rdertoUn.  Fortkaa  ef  Ua  Briaor  vane  ai«  pavemMl  in  the 
Bannatyne  and  Maitlaad  lUio  IflSS.  Hia  cUef  work  ia  a 
metrical  trandatioa  of  Hector  Boeoe^a  Hidtry,  in  obedioiee  to 
the  command  of  James  V.,  who  eutmaled  BeHenden  with  Itt 
translation  into  Scots  prose. 

Stewart's  version  remaincid  in  MS.  til!  tteS.wlKn  it  was  edited  by 
W.  Turnbull  for  the  "  Rolls  Scries  "  {3  vols.).  The  MS.  is  now  in 
the  library  of  the  university  of  Cambndfie. 

STEWART,  SIR  WILLIAM  (c.  1540-c.  1605),  Scottish 
politician,  began  life  as  a  soldier  in  the  Netherlands,  where 
he  became  a  colonel  and  entered  into  communications  with 
Lord  Burghley  on  the  progress  of  affairs.  In  the  year  1582  he 
waa  in  Scotland,  wheie  JaoMa  VL  made  him  captain  of  his 
guard,  aivinf  viaited  tiie  E^iah  onat  in  the  Ung^  utareit 
in  Slewatt  fee^  to  tee  Janoa  fHmi  WiDiam  KathrcD, 
carl  «f  Gowiie,  and  to  leatore  James  Stewart,  eeil  of  Attan, 
to  power;  he  waa  wde  a  privy  councillor  and  for  a  time 
assisted  .\rran  to  govern  Scotland.  In  1584  he  captured 
Gowrie  at  Dundee.  In  1585  he  and  .^rran  Icwt  their  power,  and 
Stewart  went  to  Denmark  and  France  on  scvrel  errands  for  the 
I  king.  He  commanded  the  ships  which  conv( )  eil  J.uiu^  and  his 
I  bride  Anne  from  Denmark  in  1590,  and  the  same  year  was  seat 
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on  an  embassy  to  the  (n  rman  princes.  Twice  he  went  on  missions 
to  the  Netherlands,  and  in  t  5c>4  he  was  knif;hte(l  ami  was  given 
lamk  at  Houston.  He  died  before  x6a6.  Hit  only  toa,  Frederick 
(c.  1590-1635),  who  was  created  a  pear  M  Loid  Pittemmni  in 
1600,  died  childless  in  December  1635. 

Sir  William  Stewart  of  Houston  is  often  confused  with  Sir  William 
Stewart  of  Monkton  (d.  is88),  a  blotter  of  Janaa  Stewt.  eari  of 
Anrnn.  who  wai  killed  in  a  fiicht  la  EdinbiRth  in  Jaly  isSS,  and  alao 

with  Sir  William  Stewart  of  Cavcrstoun. 

STEWARTON,  a  municipal  and  police  burgh,  in  the  CunninK- 
ham  district  of  .\yrshire.  Scotland.  Pop.  (1901).  JS58.  It  is 
situated  on  Annick  Water,  10  m.  S.W.  of  dlasgow  by  the 
Glasgow  &  South-Westcm  railway.  The  town  lies  in  a  tine 
agricultural  district,  famed  for  its  dairy  produce.  Two  cattle 
and  two  horse  fairs  are  held  yearly;  at  the  October  cattle  fair 
theie  is  the  iaigBit  show  of  Ayidiiie  daily  stock  in  Scotland. 
About  a  m.  north  by  mt  h  Duolop  (pop.  473).  «Mch  gava  its 
HUM  to  •  dwetlMt  «t  oaetfane  commanded  a  large  market. 

Wnn,  UtXianM  nUUNIS  (1S57-  ),  la«t  president 
of  the  Orange  Free  State,  was  born  at  Winbuig  in  that  state 
on  the  Jnd  of  October  1S57.  He  was  a  student  in  Holland  and 
later  in  England  at  the  Inner  Temple,  and  wa.^  called  to  the 
English  bar  in  November  iS.-^j.  After  his  return  li>  South  Africa 
he  practised  as  a  barrister  ;it  Rl(>cmfontcin,  and  in  iSS  j  a  lis 
appointed  state  attorney  of  the  Free  State.  A  few  months 
afterwards  he  became  '^-rond  pui.sne  judge,  and  in  1S93  first 
puisne  judge  of  the  high  court.  His  dedtiooa  won  him  a 
lepoUtion  for  ability  and  io«ad  judgmont.  Ib  1895,  upon  the 
wripBrtion  of  Praidcat  F.  W.  Kdtc,  Stcgm  waa  the  candidate 
of  tha  pan-Datdi  party  tve  the  wacnt  poat.  Tba  dactioa 
resulted  (February  i8q6)  in  a  decisive  victoiy  for  Steyn.  As 
president  he  linked  the  fortunes  of  his  state  with  those  of  the 
Transvaal,  a  policy  which  led  to  the  eKtfnction  of  the  republic, 
After  the  occupation  <if  Bloemfontefn  by  Lord  Roberts  Steyn 
wandered  about  South  .\frica,  carrying  on  a  semblance  of 
government, ai>d  on  occasion  taking  chargeof  military  operations. 
More  than  once  he  narrowly  escape*!  capture.  Regarded  as  one 
of  the  most  irreconcilable  of  the  Boer  leaders,  he  took  part, 
however,  in  the  pfcUnkMqr  peace  negotiations  at  Klerksdorp 
in  April  190*,  but  vat  pnvwted  by  illacM  fnwi  signing  the 
inammant  «l  mamSm  tt  Plttoiia  on  tha  $m  of  May.  At 
tbat  dale  he  hm  ndMag  Iran  locomotor  ataay,  hmufSU.  on 
byliiseonstant«nrtieaa;ndfn  the  July  foUowing  he  saued  for 
Europe,  where  he  remained  until  the  autumn  of  1904.  He  then 
took  the  oath  of  allegiance  to  the  British  crown,  and  returning 
to  South  .■\frica  partially  restored  to  health  rctumcd  an  aciivr 
participation  in  politics.  In  iqo8-iqoo  he  was  vice  president 
of  the  Closer  Union  Convention,  where  he  .c.is  distinguished  for 
his  statesmanlike  and  conciliatory  attitude,  while  maintaining 
the  rights  of  the  Dutch  community. 

STBYNINO,  a  small  market  town  in  the  mid  parliamentar>' 
division  of  Sussex,  Engbmd,  lo}  m.  W.N.W.  of  Brighton  by 
the  Loodon,  Bii^ttan  4i  South  Ooast  caiiimy.  Pop.  (1901), 
xye^. '  The  chwdi  of  8t  Audicw  ntama  a  ^nty  fine  nnea 
of  Norman  pter-ardMa  in  the  nave.  Some  ptetunaqae  old 
houses  remain  in  the  town.  Brewing  and  the  nanttflMtwe  of 
parchment  arc  carried  on. 

The  .Anglo-Saxon  church  of  Steyning  (Stoeningas,  Stoeningum, 
Staninges,  Stcnygcs,  Stenyng)  mcntione<I  in  Domesday  is  attri 
buted  to  St  Cuthman,  who  is  said  to  have  settled  here  before  the 
Qth  centur)',  and  whose  shrine  became  a  resort  for  pilgrims. 
The  later  prosperity  of  the  town  was  due  to  its  harbour.  Alfred 
Ixqucathcd  Steyning  to  his  nephew,  but  it  evidently  reverted 
to  tlie  CiDwn,  as  it  waa  granted  by  Edward  the  Confessor  to  the 
abbot  and  cotnrent  of  Ffaamp,  with  wltota  it  remained  until  the 
15th  ccotiuy.  By  1086  Stcytdng  waa  a  thriving  port.  It  had 
a  market,  a  mint  and  two  churches,  and  the  borough  fnwitainfd 
123  burgages.  The  decay  of  the  town  began  in  the  14th  century 
owing  to  the  recession  of  the  sea,  and  it  received  another  blow  in 
the  suppression  of  its  priory  by  Henry  IV.  It  was  afterwards 
granted  to  the  abbey  of  Sion,  which  held  it  until  the  dissolution. 
Vnm  the  leigB  of  Bdwtid  IV.  to  that  of  Bkhaid  m.  then  k 


evidence  that  the  town  was  governed  by  a  bailii!  elected  annually 
in  the  borough-court.  Steyning  returned  two  representatives 
to  |>arliamcnt  from  i2t)&  until  it  was  disfranchised  in  1833.  In 
the  14th  century  the  abbot  of  l-'6camp  held  weekly  markets  in 
the  boniu^  on  Wadneadaya  and  Satuidays,  and  fairs  at  the 
NativityottheViigbiand  the  FeaatofSt  Michael,  bypcetcriptive 
right.  The  present  nuufcet  day  is  Wednesday,  lor  atocfc,  and  a 
cattle  fair  is  held  on  the  tith  of  October. 

STEYR,  or  Stfifr,  a  town  in  Upper  .\uslria,  ;S  ?.E  of 
Linz  by  rail.  I'o[).  i  igoo),  17.50J.  It  is  sit uai id  at  the  contluence 
of  the  .Steyr  with  the  I'^nns,  iind  on  an  eminence  rises  the  castle 
of  the  princes  uf  Lamberg,  dating  from  the  loth  century.  The 
parish  church  is  in  (iothic  style  and  was  built  in  1445-1533. 
Steyr  is  the  chief  centre  of  the  steel  and  iron  industry  of  Upper 
Austria.  The  rifle  factory,  founded  in  1830  by  Josef  Wemdl, 
is  the  largest  in  Austria,  Mtd  since  1883  it  haa  aidded  the  nsm- 
factnie  of  biqrdea  and  electrical  pUnt.  It  ia  the  hirthplaoB  of 
the  poet  AkiaBhunaner  (1755-1798).  Stcgrr  waa  fgoaded  at  the 
end  of  tlie  leth  century  and  waa  the  eapital  of  a  coantahip,  first 
belonging  to  Styria,  but  annexed  tO  Aliatria  in  1193, 

STIBNITB,  a  mineral  consisting  of  antimony  sulphide,  SbtSj, 
occurring  as  bladed  or  acicular  orthorhombic  crystals;  an 
important  ore  of  antimony.  It  was  mentioned  by  Dioscorides 
.iiid  Pliny  under  the  names  slimmi.  slihi  and  plalyophikatmon 
{■K\aTu6<t>0a\iu}v);  the  last  name  refers  to  the  use  which  the 
ancients  made  of  ttie  powdered  mineral  for  darkening  the  eye- 
brows to  increase  the  apparent  size  of  the  eyes.  Antimonite 
is  a  name  in  common  use  for  this  species.  The  crystals  are 
prismatic  in  iiabil,  deeply  fuiiowod  longitudinaliy,  and  tmaUy 
terminated  by  acute  pynunidal  pibaes.  Tbete  is  a  pofaa 
cleavage  (oto)  parallel  to  the  length  of  the  crystals,  and  the 
basal  plane  (001)  is  a  plane  of  gliding;  the  latter  gives  rise  to  very 
characteristic  ;rati?versc  ^triLL*. ii.:';ii  or  nicks  on  the  cleavage 
surfaces  of  crystals  which  have  l>een  bent.  The  colour  is  lead- 
grey,  Liiid  the  lustre  metallic  and  briUiant :  <  r\  slals  become  dull 
on  prolonged  exposure  to  light.  Cleav.agc  Hakes  of  extreme 
thinness  iransniii  a  small  amount  of  red  light,  but  are  more 
transparent  for  heal  rays.  The  mineral  is  quite  soft  {H.  =  a), 
and  has  a  specific  gravity  of  4-6.  SUbnite  occurs  with  quarts  in 
beds  and  veins  in  gneisses  and  schists,  orirfth  blende,  galena,  ftc, 
in  netallifermu  veins.  Magnificent  groups  of  briOuat  aystah, 
up  to  30  in.  ia  ieogtb,  arc  abundant  in  the  otensive  anti- 
mony mine  of  Iddnokawa,  province  of  lyo,  Japan.  Large,  biM 
dull,  crystals  have  also  been  found  at  Lubilhac  in  Haute-Loire, 
France.  Prismatic  and  adcular  crystals  often  penetrating 
tabular  cryst.il.s  !jarytes,  are  common  at  Fcis(il)&nya  near 
Magy-Binya  and  Krcmnitz  in  Hungary.  (L,  J.  S.) 

STICHOMETRY,  a  term  applied  pro|M-rly  to  the  measurement 
(j^rpov)  of  ancient  texts  by  ffrixot  (lit.  "  rows  ")  or  verses  of  a 
Hxcd  standard  length.  It  was  the  custom  of  the  Greeks  and 
Romans  to  esiinutte  the  length  of  their  literary  works  by  measured 
lines.  In  poetical  wocIbi  Uie  number  of  metrical  verses  was 
ampiited;  in  pme  wodie  a  ttandard  line  had  to  be  taken,  ior 
no  two  scribes  would  naturally  write  tinea  of  the  same  length. 
On  the  authority  of  Galen  {de  Plaeit.  Hipp,  et  Plat.  viii.  i)  we 
team  tiiat  the  unit  of  measurement  among  the  Greeks  was  the 
average  Honn-ric  line,  cijn>i.si;n^;  of  .dii/ui  36  letters,  or  16 
syllables.  The  lines  so  measured  were  called  ffrixot  oriinj.  The 
practice  of  thus  computing  the  length  of  a  work  can  be  traced 
back  to  the  4lh  century  B.C.  in  the  boast  of  Theopompus  that 
he  had  written  more  hnj  than  any  other  writer.  The  number 
of  such  orixo*  or  hni  contained  in  a  papyrus  roll  was  recorded 
at  the  end  of  the  work;  and  at  the  end  of  a  large  work  extending 
to  several  rolls  the  gnind  total  waa  given.  The  object  of  aoch 
stichometrical  calculations  waa  a  comaierdil  ene,  irit.  to  aasesa 
the  pay  of  the  acribe  and  thcmaiketvahieof  tbeMS.  Cialll- 
madius,  when  he  drew  up  his  catalogue  of  the  Alenndrian 
libraries  in  the  3rd  century  b.c,  registered  the  total  of  the  errlxot 
in  each  work.  jMthough  he  is  generally  lauded  for  thuscarefully 
recording  the  numtyers  and  setting  an  example  to  all  who  should 
follow  him,  it  has  been  suggested  that  this  very  act  was  the  cause 
of  their  feoenl  dteppearanee  fran  MSS.;  for  that,  when  Ui 
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irbwrn  were  published,  scribes  evidently  thouRht  it  was 
needless  to  repeat  what  could  1>l-  foumi  thcru-;  and  thus  it  i& 
that  so  icw  MSS.  have  desccndct!  to  Ub  which  are  marked  iiithis 
way.  A  more  natural  reason  for  the  scarcity  ot  such  details  is 
that  scribes  and  booksellers  suppressed  them  in  order  to  imj)ose 
upon  their  customers. 

The  application  of  the  system  to  Latin  MSS.  was  fully  recox- 
nized.  The  unit  of  meaauremeot  was  the  avecaRie  WtgOian  line. 
This  ia  Kcoidal  in  an  iDtmting  memonndain  written  in 
thft  4lk  OBBtHiy,  found  ift  4  HS.  la  the  Phillipps  Libreiy  at 
Chriiwihain,  *«"*«*"<^t  a  oompuution  oC  the  vr^cet  in  the 
books  of  the  Bible  and  the  «ori(S  of  Cyprian.  The  writer  statea 
that  in  the  city  of  Rome  it  bad  become  the  practice  not  to  record 
the  number  of  verses  in  the  MSS.,  and  that  elsewhere  also,  for 
greed  of  sain,  the  numbers  were  suppressed.  Therefore  he  has 
made  a  cakulation  of  the  contents  of  the  text  under  his  hand 
and  has  apj>cudL  :l  i.u  (lie  several  .books  tlm  r.ii'nber  of  Virgilian 
hexameters  which  would  represent  its  length.  The  rate  of  pay 
of  the  scribes  in  Diocletian's  n:ign  was  fixed  by  his  edict  de 
prtliis  rerum  venalium  at  25  denarii  for  looonxw  in  writioK  ol 
the  first  quality,  and  at  20  denarii  for  the  second  quality;  wliat 
the  difference  was  t>elween  the  two  qualities  does  not  appear. 

The  system  of  tneaaurement  described  .ibove  has  been  called 
"total  Btichomctry."  in  di«tinctton  from  "  |i.irii.il  siticliimii-iry," 
which  w.is  the  cakubtion  and  marking  otT  in  the  r-.ar^;in^  uf  the 
rrlxet  from  jjoint  to  ixiint,  just  as  wc  mark  off  the  lines  in  a  pinmi 
at  convenient  intervals  and  number  the_  verses  of  the  chapters  of 
the  Bible.  This  method  was  for  convenience  of  literar>'  reference. 
Instances  of  such  "  paaial  stichometr^'  "  are  not  very  numerous 
among  existing  MSS.,  but  they  are  sufficient  to  show  that  the  system 
was  in  vi>t;nc.  In  the  Hankts  IlMmcr  in  the  British  Museum  the 
verses  are  nurnl>cie<l  in  tin  by  hundnxls,  and  (hi-  iiame 

practice  was  followed  in  other  Homeric  papyri.  In  the  Ambrosian 
Pentateuch  ot  the  5th  century  at  Milan  the  book  of  Deuteronomy 
is  likewise  numbered  at  every  luiridr»slth  <rrix«.  Euthalius,  a  deacon 
of  Alexandria  of  the  5th  century,  marked  the  or(x<»  of  the  Pauline 
epistles  by  fifties.  In  the  Oxlex  Urbinus  of  Isocratcs,  and  in  the 
Clarke  Plato  of  a  d.  8S8,  at  Oxford,  there  are  indications  of  partial 
Stichometry. 

There  was  uWi  in  use  in  biblical  texts  and  in  rhetorical  works  a 
stichomctru  al  system  d.ilTi  rcnt  from  that  desiribe<J  at ")ve.  in  which 
the  «t{x«>  as  wc  have  seen,  were  lines  of  measurement  or  space- 
linesb  ThtoedMrqwtem.  which  is  flMwecomctly  entitled  cokintetry 
(see  Mamtociipt).  eeasMed  In  the  tUvUaa  or  breaking  up  of  the 
text  into  short  sentences  or  lines  accordinR  to  the  sense,  with  a  view 
to  a  better  under>(andin(j  of  the  meaning  and  a  iHittor  delivi-n,  in 
public  rc.iding.  Tlie  Ps;ilms.  I'rovcTlis  and  nther  ]KVtical  books 
were  anciently  thus  written,  and  heme  received  the  title  of  ^i^Xci 
oTixil^tt,  or  artxnpoi;  and  it  waA  on  the  same  plan  that  ^t  Jerome 
wratSt  Inat^the  books  of  tiie  pmpheta,  and  subsequently  all  the  Btblo 
of  his  vcfsion,  p€T  cola  el  commata  "  quod  in  Dcmostnene  et  Tullio 
solet  fieri."  In  the  Greek  Testament  aliw  Euthaliits,  in  the  5th 
century,  introduced  the  method  of  writing  (mxi)M»,  as  he  termed 
it.  into  the  Pauline  and  Githollc  epistles  and  the  Acta.  The  sur- 
viving M^-'  Mhich  contain  the  text  written  in  short  sentencc-s  show 
by  the  diversity  of  the  latter  that  the  rb>thmical  sentences  or  lines 
of  sense  were  dMncatly  calciitailad  Iwdiifcnat  wifesw;  but  the 
original  arran^incAt  of  8t  Jcmna  Is  thought  to  be  ffepiescnted  in 
the  Codex  .\miatinus  at  Floieiicei  and  that  of  Euthalius  m  the  Codex 
Claronvmlaniis  al  Paris.  With  legard  to  St  Jerome's  reference  to 
the  division  /vr  fo/<i  e!  (ommaia  of  the  rhetoncal  works  of  Demos- 
thenes and  Cicero,  it  should  lie  n<iticed  that  there  are  .itill  in  exis- 
tence MSS.  of  works  of  the  latter  in  which  the  text  is  thus  written, 
one  of  tlieni  kieing  a  volume  of  the  TtuculuHS  and  the  De  lentciule 
in  the  Biblmth^ue  Nationalc  at  Paris.  The  same  arrangement  of 
the  text  of  the  orations  of  Demosthenes  is  also  mentioned  by  the 
rhetofictans  of  the  Sth  and  subsequent  centuries. 

AOTHORlTtH*. — C.  Craux  in  Revue  de  pkUototk  (1878),  ii.  97:  T. 
Monunsen  in  Ilermes,  xxi.  142;  \V.  Sanday  in  Sludic  biblica  (1891). 
iii.  217:  J.  Rcndcl  llarrb,  Stukomelry  1  i»v3).  (E.  M.  T.J 

stick!  a  game  played  in  an  enclosed  court,  talking  its  name 
from  "  iphainatiki,"  tha  pannt  of  lawa-teunia.  Ttie  implements 
an  aa  oidinaiy  kiqMmaia  lachiat  and  bwii>tenids  balls  not 
covmd  with  flaaaaL  Tha  willi  ol  tlw  oontt  nuiir  ba  aadc  of 
.wood,  cement  or  bdclt  to  tb»  het^  of  9  orio  fl^  with  netting 
above— unless  the  court  is  roofed— to  prevent  the  balls  from  going 
out:  the  floor  may  be  of  wood,  cement  or  asphalt,  perfect  accuracy 
not  being  essential.  The  dimensions  of  the  court  are  78  fi  li> 
2^  ft.;  it  is  bisected  lun};iludinally  by  a  pajiiled  line,  ialeralh 
by  a  net  .5  ft.  6  in.  high,  above  which  is  stretched  a  tape  8  ft 
from  the  ground.   In  each  of  the  corners  a  <>-fi.  square  (the 


"  service  "  court)  is  painted,  and  iS  ft.  from  each  back  waO 
lines  (" service  "  lines)  are  drawn  across  the  breadth  of  the  court. 
The  rule  are  similar  to  those  of  lawn-tennis,  except  that  a  bail 
can  only  be  "out  of  court  "  il  it  is  struck  over  the  walls 

STICK-INSECT,  the  name  given  to  certain  orthopicrous 
insects  of  the  family  I'hasmidae,  of  extremely  variable  form  and 
size,  and  dcri\'ing  their  name  from  a  resemblance  to  the  branches 
and  twigs  of  the  trees  in  which  they  live  and  feed.  The  resem- 
blance ia  produced  by  the  gnat  kagth  and  aiendenieiB  of  the 
body  and  left.  Fkotitctiaii  b  affevded  t»  ana*  vpadM,  Vka 
Htknpteryx  gjnyi  bam  Borneo,  by  sharp  thomlike  wpiatM. 
The  aataiior  winp,  whan  present,  are  always  small;  bat  the 
poaterior  whags  are  sometimca  of  huge  siae  and  very  beautifully 
coloured.  The  colourini;,  however,  is  only  visible  when  the  w  ings 
are  expanded  and  in  tisc.  Many  species  are  wingless  at  all  ages. 
As  in  the  leal-insects,  to  which  the  slick-insccls  are  closely 
allied,  the  egg-cases  are  very  similar  to  seeds.  Slick-iiii-eci:,  arc 
intolerant  of  cold,  and  attain  their  largest  size  and  greatest  pro- 
fusion of  species  in  the  tropics,  one  West  .African  species,  PaJopMus 
centaunu,  reaching  a  length  of  q  in.  Spedea  of  small  siae  are 
found  in  southern  Europe,  one  belonging  tO  llM  fmia  BasSku 
advancing  as  far  north  as  the  niiddie  of  France. 

STICKLEBACK,  the  name  applied  to  a  group  of  small  lidMi 
(Coifmilntt)  which  inhabit  the  frah  and  bnicUdi  watan  ai 
well  aa  the  coasts  of  the  tempemte  aona  of  the  nocthcra  hemi- 
sphere. As  far  as  the  European  kinda  are  oonBened,  all  may 
be  met  with  in  the  brackish  water  of  certain  littoral  districts. 
The  majority  have  a  compressed  weU -proportioned  body,  which 
in  tlie  marine  spet  ies  is  of  a  more  elongate  form,  leading  to  the 
allied  group  of  llute-moulhs  iFisluUinidiit  j .  w  huh  arc,  in  i.\cx, 
gigantic  marine  sticklebacks.  Their  mouth  is  ol  moderate  width, 
oblique,  and  armed  with  small  but  firmly  set  '.eeih  I  he  head 
is  almost  entirely  protected  by  hard  bone;  even  the  checks  arc 
cuirassed  by  the  dilated  infraorbital  bones.  There  are  no 
scales  developed  on  any  part  of  the  liody,  but  a  series  of  hard 
and  large  scutes  protects  a  greater  or  leiaer  portion  of  the  sides. 
The  fiiat  donal  fin  and  tha  ventiab  an  tiaaikaMdlato  pointed 
formUable  spines,  and  joiaed  to  firm  bony  pbtca  of  tha  cado- 
skeleton.  With  regard  to  the  degree  in  iriuch  this  armature  is 
developed,  not  orUy  do  the  spedes  differ  from  each  other,  but 
almost  every  species  shows  an  e.xtraordinary  amour.l  uf  \  .irla- 
lion.    .■Mxiut  ten  kinds  may  be  taken  to  l>e  spctit'icaiJy  diiiinct. 

So  far  as  is  known  at  present,  ail  sticklebacks  construct  a  nest 
for  the  reception  of  the  spawn,  which  is  jealously  guarded 
by  the  male  until  the  young  are  hatched,  which  event  takes 
place  in  from  ten  to  eighteen  days  after  oviposilion.  Ue 
also  protects  them  for  the  first  few  days  of  tlieir  esdatence. 

Sticklebacks  are  short-lived  animals;  they  are  said  to  reach  sa 
age  of  only  three  or  four  years;  yet  tbdr  short  Ufa,  at  least  that 
of  the  males,  ia  full  of  eacitemcnt.  OttliaitliefiBty«ar«f  tbiir 
aaistcnae,  beian  tha  fanaiiagaewiia  kglif«i  di9 
oonipBakaiitatiQpoalaaraentlyflMiteKhmte.  But  with  the 
return  of  the  watttflr  season  eadimak  selects  a  territory,  w  hich 
he  fiercely  defends  against  .all  comers,  especi-ll>  r.p.hii  i:  t-ii.i,r= 
of  his  own  species  and  sex,  and  to  which  he  iinitei  alj  ieni.iles. 
until  the  ncsit  is  filled  with  ova.  At  this  period  he  also  assumes  a 
bridal  dress,  painted  with  blue  and  red  tints.   The  eggs  arc  of 

con^antivs^  lai|a  mm^  aaft  fimmip  dspositiBC  frain  jft  to  now 


Cnlwlna  aaihttii$,  var.  asestowwaiw.  Three  Sptatd  StidtMiaek 

ni  the  species  known  not  one  has  so  wide  a  geographical  range, 
and  has  so  well  been  studied,  as  the  coinmou  British  thrcc- 
spined  stickleback  (GaitrasUus  aailfatus).  It  is  toumi  e\ cry- 
where  in  northern  and  central  Europe,  northern  Asia,  and  North 
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America.  The  development  of  ils  scutes  anil  spines  varies 
exceedingly,  and  specimens  may  be  found  wi;huiit  riny  lateral 
acuies  &nd  with  short  spines,  others  with  only  a  few  <><:utcs  and 
aodeimtdy  aized  qnnes,  and  again  others  which  possess  a  com- 
plete raw  of  Kiitea  fxtm  the  bead  to  the  caudal  fin,  and  in  whkh 
the  fin^pioet  are  ti*ke  u  kog  ud  atroiig  as  m  other  varieties. 
QatheiriMle^tlieiBMOth  wiedesaiienaiieBmiienwsiii  MMithem 
than  in  noTthem  localities.  This  spedes  gwarmi  in  lome  years  in 
prodigious  number:; ;  it'.  I'liui.ii'.t's  time  amazing  shoals  appeared 
in  the  fens  of  Liiicoljishirc  every  seven  or  eight  years.  No 
instance  of  a  similar  iiK  r(.;ii.L-  uf  iliis  iish  has  been  observ  ed  in  our 
time,  and  this  possibly  may  be  due  to  the  diminished  number  of 
suitable  breediiiR-places  in  consequence  of  the  introduction  of 
artificial  drainage.  This  species  usually  constructs  its  nest  on 
the  bottom,  excavating  a  hollow  in  whidi  a  bed  of  grass,  rootlets 
or  fibres  is  pcepared;  walls  an  then  raised,  and  the  whole  it 
mofed  over  vidi  the  like  natofad.  The  not  it  aa  tad  tad 
note  ta  diameter,  wkh  a  small  aperture  for  an  entnnoe. 

The  tOMiMned  stickkback  {Gastrosttus  pumgitins)  is  10  called 
from  the  number  of  spines  usually  composing  its  first  dorsal  fin, 
which,  howerer,  may  be  sometimes  reduced  to  eight  or  nine  or 
increased  lo  eleven.  It  is  smaller  than  the  thr(  1  [lit  e  1  s[k  rii^, 
rarely  e.veecding  j  in.  in  length.  Its  geographjv:,.!  r;iiif;e  nearly 
coiiieides  with  that  of  the  oilier  sfKCits,  but  it  is  more  locally 
distributed,  and  its  range  in  northern  Asia  is  not  known.  lis 
nest  is  generally  placed  among  weeds  above  the  boiiom  of  the 
water.  Breeding  males  are  readily  recognized  at  a  distance  by 
the  intensely  black  colour  oi  the  hnmc  porU  of  their  body. 

Both  these  apcdes  are  extremely  voracious.  A  small  stickle- 
back kept  in  an  aiiiHainm  defoiind,  hi  five  houn'  time,  74 
iiew]y4atdied  dace,  whkh  were  aboat  n  q^trter  of  an  inch 
long.  Two  days  after  it  iwiOowed  6s  and  would  probably 
have  eatm  as  many  every  day  could  they  have  been  procured. 

The  sea-stickleback  (Gastroslfus  spimifhia  or  Spinackia  vul- 
g'l'i^'i  .attains  to  a  length  01  7  in.,  and  is  armed  with  fifteen 
short  spines  on  the  back.  It  is  extrrmely  common  round  the 
British  co.osts.  but  never  congrrpr.re^  in  lar^c  shoals.  \i  builablc 
localities  of  the  coast  which  .arc  sheliercd  from  the  waves  atul 
overgrown  with  seaweed,  especially  in  rock-pools,  one  or  two 
males  establish  themselves  with  their  harems,  and  may  be 
observed  without  difficulty,  being  quite  as  fearless  as  their  fresh- 
water oouaius.  Harbours  and  shallows  covered  with  ZojUra 
an  likewise  favourite  haunts  of  thb  spedet,  although  the  water 
may  be  brackish.  The  nest  is  always  finnly  attachcKl  to  sea- 
weed, and  sometimes  stispcnded  from  an  ovtr-han>;iiig  frond. 
The  matrri.-ils  .arc  bound  totre-lu  r  1  y  '.  tou^li  white  thread  which 
is  formed  by  a  wrrrtion  ol  thr  k^  hii;,  -  (it  ihc  male.  This  species 
inhabits  only  the  norlhern  coasts  of  Europe. 

STIBR,  RUDOLF  EWALD  (i,Soo-iS63).  (rerman  Protestant 
divine  and  mystic,  wa.s  tM)rn  at  Frausiadt  in  I'oseii  on  the  17th 
of  March  1800.  He  studied  at  lialle  and  Berlin,  first  law  and 
afterwuds  thedogy;  and  he  continued  his  theological  studies 
later  at  the  pnatoral  tcminary  of  Wittenberg.  In  1834  he  was 
madepfofeMortatbeMiiiioouylnstitntftatBaaeL  Afterwards 
he  held  paeteimtcs  at  FhnUeben  near  Mersebuig  (1899)  ud  at 
Wlehlfalgtunuen  fe  the  Wupperthal  (1838).  In  1850  he  was 
appointed  superintendent  at  fk'hkeuditz,  and  in  1859  at  Eisleben. 
He  publishcfl  a  new  ctlition  of  Luther's  Catechism  and  a  trans- 
lation of  the  Bible  b.i.s<-d  on  that  of  Luther;  but  he  is  noted  chiefly 
for  his  thoughtful,  drvoiion.il  and  mystical  commentary  on  the 
worils  of  "he  Lord  (Rfdcit  drs  Herrn,  3  vols.,  1843;  jrd  ed.,  7  vols  . 
1S70  1*74;  EnR.  '.r.-uis,,  S  vols.,  i.S vs-tS,^■'^:  .5  \'ols.,  iS6g).  He 
died  at  Kislcbcn  on  the  i(>th  of  Di-eember  iS().>. 

His  other  works,  Ijesidcs  commentaries  on  the  I^Mlms,  Second 
lii..iinh,  Provcrlw,  Kiihct»Lin.-<,  Hebrews,  KpiMle.s  <j!  J.uuf.-i  and  Judc, 
include :  l)u  Reden  der  A postei  {2  vols.,  ltS34-lti3o;  Eng.  trans.,  iHto) 
and  Dk  Reden  der  Engti  in  der  heilistn  Schnfi  <l8«a).  Cf.  J.  P. 
Lacwh,  Th*  Life  rf  R.  SHer  (New  York,  1874). 

BTIFTER,  ADALBERT  (i  805-1 868),  .\ustrian  author,  was 
bom  at  Obcrplan  in  Bohemia  on  the  33rd  of  October  1805,  the 
son  of  a  linen  weaver.  Having  studieif  :il  the  yt;iversity  of 
Vienna,  he  became  tutor  to  RJchard,  eldest  son  of  Prince  Metter- 
oUi,  and  obtained  la  1849  the  appointmeM  an  achool  hupecter 


with  the  title  of  Schuirai  in  Liii^,  where  he  lived  until  his  death 
on  the  iSth  of  January  180.S.  .Xs  early  as  1S40  Stifter  had  made 
his  name  known  by  bis  Feidbiumen,  a  collectioa  of  charming 
little  sketches,  but  his  fame  chiefly  rests  upon  his  ShtSitH  (1S44- 
1851)  in  which  he  gathered  tofetber  hto  «ufy  wiitiBfL  Hhsk 
sketches  of  scenery  and  numl  Itfe  are  among  the  beat  and  poreat 
ettamples  of  Gennan  prose.  Aaooc  other  of  his  works  may  be 
dted  BmUe  SUine  Nacksommcr  (1857),  WUiko  (1864- 

1867),  and  Brie/e,  which  .appeared  posthumously  in  1S69. 

Stifter's  Sdmtlicke  Werke  were  published  in  17  vols,  in  1870. 
There  arc  also  editions  of  selected  works  in  4  vols.  amain 
6  vols.  Ci^^9).  .'X  critical  edition  by  A.  Saucr  b  in  preparation. 
Stifter's  Ulurs  were  pulilishcd  by  T.  Aprcnt  in  3  voU.  (|86<)"I  Ve 
K.  K'.ili,  /.-.vfi  PifhtfT  Oftfrrfiehs  (1872);  K.  PrOU.  A.  Stiller,  der 
Duhlrr  dfs  Bohmerwaldfs  (^VortraR,  J.  K.  Markus.  A,  SUfUr 

(2ml  ed..  iK7q);  A.  R.  Hein.  A.  SufUr  (1904);  T.  Klaiber,  A.  j)«iir 
(1905) ;  W.  Kosch,  A.  SlijUr  und  die  Romanttk  (1905). 

STIttAlID  (d.  107s),  archbishop  of  Canterboty,  b  fint  Ben- 
donedlaxoea  He  was  rhm  chaplain  to  Canute  nad  nteenwurdt 
to  hk  ion,  braid  Haiefoot,  and  after  the  death  of  the  fbmer 
king  appears  to  have  acted  as  the  chief  adviser  of  his  widow, 
Emma.  In  1043  he  was  consecrated  bishop  of  Elmham  and  in 
1047  was  translated  to  Winchester,  lie  sui)portcd  Earl  Godwine 
in  his  quarrel  with  Fdwarfl  the  Conies>Mr,  and  in  1053  arranged 
the  peace  between  the  1  irl  and  the  kin^;.  In  this  ye.ir  the  .arch- 
bishop of  Canterbury,  Robert  of  Jumieges,  having  Ixx-n  outlawed 
and  driven  from  England,  Stigand  was  appointed  to  the  arch- 
bishopric; but.  regarding  Robert  a*  the  rightful  archbishop. 
Pope  Leo  IX.  and  his  two  successors  refused  to  recognize  him. 
In  1058,  however,  Benedict  X.  gave  him  the  pall,  but  this  pope 
was  depoNd  ta  the  foBowing  year.  Stipnd  b  aiJd  by  NorawB 
writca  to  bswe  oowaed  Harold  in  Janwiy  1066;  but  it  is  now 
probable  that  dib  ceremony  was  performed  by  Aldrcd,  ardi. 
bishop  of  York.  Stigand  submitted  to  W  illiam,  and  .assisted  at 
his  coronation.  But  the  Conqueror  was  anxious  to  get  rid  of 
him,  although  he  took  him  in  his  train  to  Normandy  in  1067. 
In  T070  he  w.vs  deposed  by  the  papal  legates  and  was  imprisoned 
at  Winchester,  where  he  died,  probably  on  the  imd  of  February 
1072.  Stigand  w.os  an  avaricious  man  and  a  great  pluralist, 
holding  the  bishopric  of  Winchester  after  he  becnme  Srdiblthop 
of  Canterbory,  in  addition  to  several  abbeys. 

See  E.  A.  Freeman,  The  Norman  Conquest  (1870-1876),  vol*,  ii., 
iii.  and  iv.t  and  J.  R.  Green.  Tka  Cwstiiwl  efBm^tmi  (rtyj),  vol-  ii. 

fimunUIKHI*  the  Infliction  of  Mfmata,  tjt.  narke 
tattooed  or  branded  on  the  person,  the  term  being  used  with 
specific  reference  to  the  supposed  supernatural  infliction  of 

wounds  like  those  of  Christ. 

An  ancient  and  widespread  method  of  showing  tribal  con- 
nexion, or  relation  to  tribal  ile  ties,  was  by  marks  set  u\Hir.  the 
person;  thus  Herodotus,  in  describing  a  temple  of  Hcrctilc-^  in 
F-g)"?'  {'i-  1 1.1^.  says  that  it  is  not  lawful  to  capture  rtinaway 
slaves  who  take  refuge  therein  if  they  receive  certain  marks 
on  their  bodies,  devoting  them  to  the  deity.  The  practice  is 
alluded  to  by  Paul  (GaL  vL  17)  in  the  words,  "  frain  lienceCorth 
let  no  nun  tranbk  ne,  for  I  bear  branded  on  tty  htAf  the 
stigmata  of  Jentt";  and  flome  wiiteis  have  understood  the 
pns.sagc  as  fefefring  to  etigmatization  in  the  modem  sense 
(Mol.anus,  De  hi.^lnriij  ss.  iiiui^:Jtium  it  ptctur,srum.  ed.  Paquot, 
iii.  43,  p.  365).  Uranding,  as  indieative  of  servitude,  was 
forbidden  by  Constantinc. 

In  thr  period  of  persecution  Christian  martyrs  were  sometimes 
lifiinde'l  with  the  name  nf  Christ  on  their  foreheads  (Pontius, 
"  Dc  vit.  S.  Cypriani,"  BiUioth.  vrterum  pairum,  vol.  iii.  p.  47a, 
§  vi).).  Wounds  of  this  sort  were  sometimes  leif-jiiflicted  as  a 
disfigurement  by  nuns  for  their  protection,  as  in  the  caae  of  St 
Ebba,  abbess  of  Coldingham  (sec  Baronius,  Amulet,  xv.  ats, 
amt,  Sjo,  also  TcrL  De  tef.  virg.).  '  Some  Ouistians  likewise 
marked  themsehrce  00  the  hands  or  amis  with  a  cnaa  or  the 
name  of  Christ  (Procopiui,  In  Biaiam,  ed.  Curteriu.<i,  p.  496), 
and  other  voluntarj'  mutilations  for  Christ's  sake  are  mentioneid 
{.Matt,  xix,  i;;  Eurtuiuitus,  Life  of  St  A7.v;./e,;u;;,/,  ed.  Migne, 
col.  508;  Paiiadius,  Lautuu  History,  cxii.;  Jerome's  Letter  to 
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In  St  Francis  of  A&sisi  we  have  the  lirsl  example  of  the  alleged 
miraculous  infliction  of  stigmata,  (For  an  tarlitr  ins'aiice 
pronounced  by  the  Church  to  be  an  iIn[Xl^turt■  Miviry, 
Hist.  Eccl.  Isxviii.  §  56,  ann.  While  nuiJr;itiii^;  on  the 

sufferings  of  our  Lord,  in  his  ccU  on  Mount  Alvcmo  in  13^4,  we 
are  told  by  his  biographers,  Thomas  of  Celano  and  Bonavenlura, 
that  the  Lord  appeared  to  Francis  as  a  !>craph  and  produced 
Upon  his  body  the  five  wounds  of  Christ;  uf  these  weaietold 
tbftt  tbe  tide  WNind  bled  nffririnmlly,  thouch  BounrMUwa 
caUi  tt  A  fcar.  tfc*  nmtadt  Ib  tha  iiaC  had  MSMimice 
and  cokwr  of  nails  tbrutt  throojj^  After  Us  death  St  Clare 
cndeavouTcd,  but  in  vain,  to  extract  one  of  these.  Pope 
Alexander  and  nther  witnesses  declared  that  they  had  seen 
these  marks  both  before  ami  alter  his  death  (Raynaldus.  ad 
ann.  IJ55,  p.  27).  The  divinely  aitrsicd  sanrlity  of  their 
founder  gave  to  the  newly  rstahlished  order  of  I-ranciscans  a 
powerful  impulse,  so  that  they  MK>n  equallcti  and  threatened 
to  overshadow  in  influence  the  previously  founded  order  of 
St  Dominic. 

The  reputation  of  the  latter  order  was,  however,  similarly 
adMd  in  the  next  century  by  the  occurrence  of  the  same  wonder 
in  the  case  of  a  sister  of  tbe  thinl  nils  of  St  Domink,  Catherine 
Beaincasa  better  knoim  n  St  CatheriM  «f  ScMU  Fmn  her 
biographer's  account  we  gather  that  she  «M  Mliject  to  hyateM- 
epileptic  attacks,  in  one  of  which,  when  she  was  twenty-three 
years  old,  she  received  the  first  stigma  (sec  v.  330).  In  spite 
of  her  great  reputation,  and  the  number  of  attesting  witnesses, 
this  occurrence  was  not  universally  believed  in.  Pope  Sixlus 
publishc-d  a  bull  in  1475  ordering?,  on  pain  of  anathema,  the 
erasure  of  stigmata  from  pictures  of  St  <  aiherine,  and  pro- 
hibiting all  expressions  of  belief  in  tbe  occurrence.  I'ope 
Innocent  VIII.  siniilarly  icgislatcd  "  nc  de  caetero  S.  Cathcrina 
cum  stigmatibus  dcpingatur;  neve  de  ejus  stigmatibus  fiat 
verbum,  aut  sermo,  vel  praedicalio  ad  tollcndam  omnem 
acandali  occasiooem  "  (see  references  in  Raynaud,  De  Sligma- 
IsriN*,  cap.  zL  1665).  In  the  years  which  followed  cases  of 
atigmatisttion  occurred  thick  and  iaatr-now  a  Ftaadscan,  now 
a  Doadidcaa,  very  rarely  a  rdigieuse  of  another  order,  showing 
tbe  marks.  Aitogether  about  ninety  instances  are  on  record, 
of  which  eighteen  were  males  and  seventy-two  females.  (There 
are  about  thirty  other  cases  sometimes  included  in  the  catalogue, 
of  which  there  arc  no  partiruhirs  recorded.)  Most  of  them 
occurred  among  residents  in  religious  houses,  after  the  austerities 
of  I>cnl,  usually  on  (khkI  Friday,  when  llie  mind  was  intently 
fixed  on  our  fiord's  Passion;  and  the  fiossibility  01  the  reception 
of  the  marks  was  constantly  before  the  eyes  and  thoughts  of  the 
members  of  the  two  orders  to  which  St  Francis  and  St  Catherine 
belonged.  The  order  of  infliction  in  the  majority  of  cases  was 
that  of  tbe  crudfiiioa,  the  first  token  being  a  bloody  sweat, 
followed  by  the  coronation  with  thonwi  afterwards  the  hand 
and  foot  wounds  appear,  that  of  the  side  being  the  last.  The 
grade  of  the  fatflictiMi  vmM  hi  bdMdnal  caaes,  and  they  nay 
be  grouped  in  the  following  Beries^- 

I.  As  ri',;uril'<  full  stigniatiration,  with  thr  vi^ililc  production  of 
the  five  wounds,  and  generally  with  the  mark  of  the  crown  as  well, 
the  oldest  case,  .titer  St  Francis,  is  that  of  Ida  of  Lou  vain  (1300), 
in  whom  the  marks  appeared  as  coloured  circles;  in  Gcrtnioc  von 
Oosten  of  Delft  (1344)  they  were  coloured  scars,  and,  .is  in  the  ra.K> 
of  St  Catherine,  disappeared  in  answer  to  praver  as  they  also  did  on 
Dominica  de  Paradis;  in  Sister  I'iiTon.i,  a  Franciscin,  they  were 
blackish  gTey.  They  were  true  wnuiids  in  .MarKarel  Hbnerin  of 
Nuremberg  (d.  1351;  see  her  I.iff.  AiiK^tmrK,  1717).  in  Brigitta,  a 
Dominican  tcrtiarj-  (lv>o).  and  in  l.iilwina.  An  intonni^sion 
is  dwcribed  in  the  m-irVts  on  Johanna  <lclla  Cnxre  of  Madrid  (1524), 
in  whocn  the  wound  in  the  side  was  large,  and  the  others  were  n»e- 
ooiamed  circular  patches.  The  marks  appeared  <in  each  Friday  and 
vanished  on  Sunday.  Thcte  emitter!  .in  Mlmir  of  violets;  l>ut  in 
Sister  .\polli>nia  of  Volaterra  they  wrtv  fi  tid  uliile  she  liv('<l.  Anncla 
dril.i  I'.\rc  'I'i34l  w;'»s  fully  sticmatizod  .it  nine  year*  of  ai;e,  tM-iiig 
even  marked  with  t!"'  •.onriKr  ;in{I  lus'^iji  on  the  mouth;  while 
Joamia  de  Jcsu-Maria  at  Burgas  (1613;,  a  widow,  who  had  entered 
thecoBWBntaf  PoerOaieaiwesmsfhMtinhcraiatiethycar.  To  her 
in  vinod  two  cimiffls  were  offerra— one  of  fkuwcTs  and  one  of  thorns : 
•he  rhose  the  bitter  and  immc(l!;i»r1v  wa^  «ieire«l  with  violent  pain 
and  her  confessor  heard  a  .stjund  as  i>(  ht  r  skull  breaking.  This  case 
was  investivtted  by  the  officers  of  the  Inquiaition.  The  stigmatiaa- 


tioaofVeraaicaGiulhini  (1696)  was  also  the  wbject  of  inquiry,  and  k 
this  case  the  nun  drew  on  a  paper  a  reprcseniatbn  of  the  imayo 
which  she  said  were  engraN-ed  on  her  heart.  On  a  post-monem 
examination  Ihmhk  made  in  1727  by  Professor  Oentili  .ind  Or  Boriliga 
the  im.i^ie  uf  ilie  rrtito,  the  scourge,  &c.,  were  s;iid  lit  have  \irz. 
impressed  on  the  right  side  of  the  organ  (  Vtia  deiUi  Vftonua  Otuiuina. 
by  Satyatori,  Rome,  1803).  The  case  of  Christina  Stumbckn.  i 
Dominican  at  Cok^ne,  i!<  noteworthy,  as  on  her  skull  there  vka.> 
found  a  raised  rid^  or  crown  which  was  at  first  green,  with  red  dots. 
In  Liida  di  Nami  (1.546)  the  marks  were  variable,  as  tbc%'  also  wen 
on  Sifter  Maria  di  S  Dnininidi.  On  the  IkhIv  of  St  .Margarei  of 
Hungary-  the  5tigir..it.i  n-  iuuiirl  tn-li  .md  <  li  .ir  wln  ii  her  licwH  »is 
cxhume<l  some  time  .iHer  her  ile.itli  f  r  lr  iti'-ii..rt,.tii.n  to  Prc-^urj;. 
Other  stigmatized  persons  were  l.  i/.il^rh  v.m  Si>.iU»Tk,  a  (  ister- 
eian :  Sister  Coleta,  a  Poorl'Ure;  M.mld  i  \oiiStani;  .Margaret  Bnidi 
of  tindringen  (1503)  ;  M.iria  Kazzi  of  Chios  Catharina  Janu- 

ensis;  Elizabeth  Rcith  of  .Mlsau;  Sticva  zu  Hamm  in  \Ve>i|ihjlij: 
Sister  Mary  of  the  Inc.irn.itinn  at  I'ontoi-*;  .Xri  hatsitelj  Tarderj  in 
Si<  ily  1 1 608);  Catharina  Ricci  in  Florence  (1 51^1 1 ;  ,ind  Joanna  .\l.-iTi,i 
dclLa  Croce.  a  Poor  I  lare  at  Kovemhi  (d.  H1731.  u)Kin  whom  the 
markings  of  the  thorn  cruwn  jinl  sjnar  woumi  v.i  ru  ially  dttp 
3.  In  some  cases,  although  the  pains  uf  sti>;ni.iiixati<jn  were  felt, 
there  weie  no  marks  apparent.  This  occurred  to  Helen  BrunaHi 
(128s);  Helena  of  Hungaty  (1270);  Osanna  of  Mantua  (1476); 
Columha  Rocasani:  Magdalena  de  PairLs;  .^nna  of  Vargas;  Hiefo> 
nynw  Carvanlio:  Maria  of  Lislion,  a  Dominiian;  Joanna  di  Verceili; 
Stephani.i  Soncinas.  a  Franci-,can :  SistiT  C  hristina,  a  Cirthusiae: 
and  Jiann.i  Ki.'<in'.;iuz.  ,1  I'lMir  (  l.iri'.  In  thr  i.ix'  of  Frxda  .\Kuir 
de  Valenza,  a  tertiary  of  St  Dominic  (1608),  and  Catharine  Cialina 
(d.  161^  the  pain  waaddetythatofthecroi^ef  thonwb«sil  WW 
also  in  Amdia  Bicchieri  of  VereeHi,  an  Auguatuiian. 

3.  In  a  third  scries  some  of  the  marks  were  visible  on  tbe  body, 
while  others  were  absent  or  only  subjectively  indicated  by  severe 
pains.  The  rruwn  nf  thorns  i>nlv  wa^  m.irkr'rl  on  the  hi'arl  of  Vin- 
centia  Ferrt-ria  at  V  alencia  (d.  1 5 1  S!  and  Philiii]»,i  di'  "xiiiti  1  I  (]n'..i-'«> 
of  Montcmor  (16701,  wliilc  aoconling  to  Totvitus  the  AuMUstiniaa 
Kitta  wsn  Caiala  (fd.  1430)  had  a  liagle  tiMm  wound  on  the 
forehead.  The  crown  was  marked  on  Catltariii*  of  Raconirio 
111.  i486),  who  also  Bullcied  a  severe  bkndy  sweat,  lit  the  case  of 
St<-phano  Quinxani,  in  Sonciao  (1457),  there  was  a  pamtt  bhwdy 
sweat  and  the  wounds  were  intermitting,  appcarmg  on  Friday 
and  Saturday,  v,ini.shing  on  Sdniiay.  Blatuhe  Gozinan.  daughter 
of  Count  Arias  de  Sagavedra  (1564),  was  marki-d  oidy  on  the  right 
foot,  as  also  was  Catherine,  a  Cistercian  nun.  The  heart  wound 
was  visible  in  Christina  Mirabilis  (1333).  Gabrickia  de  Pieiolo 
(d.  1473)  died  from  the  bleeding  of  mxit  a  wound,  and  similar  wound* 
were  described  in  Maria  de  Acoerin  in  Toledo:  Eustochia,  a  tcrtiart 
of  St  Francis;  Clara  de  Hi.hciin',  a  Donilnii  ,ui  Cisi  il ;  Ci-rilia  N^hili. 
a  Poor  Clare  of  Nu:ir;a  dl  I'l^S'i.  In  tin'  lt<  ui^t.ir..  c  ihr  Ik. in 
wound  W.1S  found  after  death — a  thre<'-cj;niereil  ipun<  t\ire.  A  similar 
wound  was  seen  in  the  heart  of  Martina  de  Arilia  (d.  164a).  Maria 
Villana.  a  Poor  Clare,  daughter  of  the  margrave  of  La  t'ella.  was 
marked  with  the  crown  and  the  spear  thrust,  and  after  her  death  tbe 
impresses  of  the  spear,  sponge  and  reed  were  found  on  her  heart 
(d.  1670).  The  wound  was  usimlly  on  the  left  side,  a.*  in  Si«ier 
Masrona  of  Grenoble,  a  tertiary  of  St  Francis  (1627);  it  was  on  the 
right  in  Margareta  Columna,  also  a  Clare.  In  Maria  de  SarmH-ntu  n 
was  si>id  to  ha\e  Ihsmi  indic  ted  by  a  stTaph  in  a  vision. 

4.  In  a  fourth  set  of  cases  the  imprints  wx-rc  said  to  have  been 
found  on  the  heart,  even  though  there  was  no  surface  marking. 
Thus  the  Dominican  Paula  de  St  Thomas  was  said  to  have  had  tbe 
stigmata  on  her  heart.  The  heart  of  Clare  of  Montfaucon  (1308) 
w.is  s.iid  to  have  Ut  n  .i.-,  Lirgc  as  a  child's  head  and  impress«d 
with  the  cross,  the  acourse  and  tbe  nails.  Similar  ai^aranon 
were  found  b  MsKgaiet  of  Citta  di  Capeilo  and  JeihamMiof  Yepcs 
(«!i9')- 

The  instances  of  masculine  stigmatization  are  few.  Benedict 
di  Rhcgio,  a  Capuchin  at  Bologna,  had  the  marks  of  the  crown 
(i6oj);  Carolus  Sazia,  an  ignorant  lay  brother,  had  the  wound 
in  his  side.  Dodo,  a  Praemoiislralensian  lay  brother,  was  full) 
Stigmatized,  as  also  was  Philip  de  Aqucria.  The  marks  after 
death  were  found  on  the  heart  of  Angelos  del  Pas,  a  minorite  of 
Pcrpignan,  as  also  on  Mathco  C^rery  in  Mantua,  Melchiorof 
Arazcl  in  \'alentia,  Cherubin  de  Aviliun  (sn  Augustinian),  and 
Agolini  of  Milan.  Walter  of  Straiabiiig,  a  pleaching  friar  (laftf), 
hadtheheaitfahihat  no  mailc,  and  dwaaae  was  the  case  widi 
a  FTaadaGan,lUiliertdellalatcatii(i43o),aadJaaeiStcphaaw. 
On  mcholas  of  Ravenna  the  wonnds  wwc  Men  alter  death, 
while  John  Gray,  a  Scotsman,  a  Fiandscan  mutyt,  had  one 
wound  on  his  foot. 

Several  later  instances  have  been  recorded.  Anna  Kathcrina 
F.mmerich,  a  pcasjint  girl  Ijorn  al  Miinster  in  1774,  afterwards 
an  A'.iiriisi  ini.in  nun  at  Agnct enberg.  was  even  more  famous  for 
bvr  visions  and  revelations  than  for  the  sligmala.  Biographies, 
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with  records  of  her  visions,  have  been  published  by  Brcntano 
at  Munich  in  :H5:  ami  the  Abbe  Cazalcs  at  Paris  (1870). 
CoIoitiIk:  Schanoli  of  Bamberg  (17S7)  was  fully  stigmatised, 
as  al&o  was  Rose  Scrra,  a  Capuchin  of  Ozicri  in  SufiHwIt 
(1801),  and  Madclejae  Loifer  (1806).  Two  wdl-kooiiacHCt 
oecumd  in  Tiiei— one  "VEaUtdet"  Maria  von  MM  of 
Caldaro,  a  giil  of  noUe  iainQy,  atigiiiatiMd  in  1S39,  the  other 
"  L'AdddoraUi  "  Maria  Doimnka  Lanari,  a  miDer's  daughter 
at  Capriann,  stigmatized  in  1835  (sec  Borf,  Let  SHgKMl'sfi's  du 
Tyrol,  Paris,  1846).  A  case  of  the  second  class  is  that  of 
I'.li/.tbcth  Eppinpcr  ui  Xiidi  rhninn  in  Hav,iri;i  iiSi,j'l,  rcpiirti  d 
on  by  Kuhn.  An  interest ing  cxiimple  of  slinniatic  trance  ;tIso 
occurred  in  the  r;is<  nf  a  I'rotcstant  young  woman  in  Saxony 
in  tSjo,  who  appeared  as  if  dead  on  Go<h\  Friday  and 
Saturday,  and  levived  on  Easter  Sun<lay. 

Tiw  last  case  leoorded  is  that  of  Louise  Lateau,  a  peasant  girl, 
•t  Bob  de  Haine,  Hainault,  upoo  whom  the  stigmata  appeared 
00  tbe  a4th  of  April  1M8.  Tbis  caae  was  invcatigated  by 
Profeaaof  Lefebvreof  Louvain,  who  for  fifteen  years  was  physi- 
cian to  two  lunatic  asylums.  In  her  there  was  a  periodic 
bleeding  of  the  stigmata  every  Friday,  and  a  frequent  rccur- 
rtTife  of  the  hyst<-r(i-(  ataU-ptic  conditinn.  Ib  r  lii.igraphy  has 
been  written  by  lA'febvrc  ami  published  at  I,>iiiv.uti  liS;o). 

On  surveying  thest:  ninety  casi'ii  wc  may  discount  a  certain 
numlwr,  including  all  those  of  the  second  cl.^ss,  as  examples  of 
subjective  sensations  suggested  by  the  cwntemplation  of  the 
pains  of  crucifixion.  A  second  set,  of  which  the  famous  case 
ofjctaer  (Wirz,  Ilelvetische  KirchengesckickU,  1810,  iii.  389)  is  a 
type,  nuisl  be  also  set  «aid«  a*  obvious  and  intealtonal  (latids 
pioduoed  on  vktimt  by  doignlog  petsom.  A  tUid  teitoa,  aad 
bow  huge  a  froup  ve  have  not  suffideot  evidence  to  dedde,  we 
mat  Hfard  doe  to  tlie  inespomlble  aeif-iiiflictioa  of  bjuiies 
bgr  peooM  ib  die  bystero-cpileptic  condition,  those  perverted 
states  of  nervous  action  which  Charcot  has  done  so  much  to 
elucidate.  'I"o  any  experienced  in  this  form  of  disease,  many  of 
the  pheuomena  described  in  the  records  of  these  examples 
are  caaQy  wmgiiiahle  as  dhaxaoteiisllc  fll  the  hyMero-eptkptic 
state. 

There  are,  however,  some  instaiKea  not  easily  explained, 

where  the  self-infliction  hypothesis  is  not  quite  satisfactory. 
Parallel  cases  of  physical  effects  due  to  mental  suggestion  arc 
well  authenticated,  fieaunis  voucbea  for  nibetactioa  and  veaica- 
tiott  aa  pradsoad  by  suggestion  in  the  hypootic  state,  and  BottCTU 
and  Bniot  dcicxOie  a  case  of  bloody  sweat,  end  led  fettcn 
marked  on  the  arm  by  simple  tracing  with  the  finger.  See 
C0nffh  KietUifiqut  de  Grenoblf,  progrls  mfdicale  (Aug.  29, 
i88sV  and  Berjon's  Gratidi-  hysltrie  chczVhnmint  (Paris,  18S6). 
Weknow  s<i  littU'  thetrophic  action  of  the  hiul-.Li  iitrve  centres 
that  wc  c^mnot  say  how  far  tissue  nut  ritiuii  cm  be  cent  rolled 
in  !s[X)ts.  That  the  nerve  centres  have  a  liireU  itillueiae  on  local 
nutrition  is,  in  some  cases,  capable  of  experimental  demonstra- 
tion, and,  in  another  sphere,  a  few  of  the  reoorded  instances  of 
connexion  between  maternal  impression  and  congenital  deformity 
seem  to  iaiBcete  that  this  trophic  influence  may  have  wider 
limits  and  •  moie  apedik  capacity  of  localisation  than  at  fiiat 
right  seems  possible. 

Li  n;  KAI  L  kE.  —See  references  to  each  name  in  .-Icia  johi  .'i>f  11m  or 
iiuelier,  Mcnoiogium  franciuanorum  (169)^) ;  Hcnriquez,  Menolopum 
eulmiense:  Marchcw,  5<icr«  dtOfM:  Steill,  Epkemerides  domintcano 
saerae  (Dilltngen.  1692);  Petnis  de  Alva  y  Astoria,  Prodigium 
nniurtif  porientium  gratiae  (StraaAmg,  1664) ;Thiep<JiwL  D* pastione 
ChnsU.  tract,  rii. ;  Meyer.  Bl&tter ftrlMurt  Wakrhtit,  vH.  5:Tlurter. 
TiiC'ltitu  dfs  imtiluiions  ti  dts  miruT<:  de  /'(j/ivf  au  moytn  dge 
(P.;ri>(,  IK4.!);  rjurre^,.  Die  christtu  i,f  Myslti.  ii.  -|iu  (KatislNin) ; 

FraneLteus  (,)uaresniius,  P(  vulnfriliu'.  tlitnutt).  i,  4  lA'"nic<  ,  if>$2). 
Ra>'naud,  Opera,  vdl.  xiii.  (l^y<in-s.  lOfi.s);  /'uWin  Ki-i  k-,c  (1^71),  p. 
170;  Maur>',  Magie  el  aslreUogu;  Beaunis,  Rtckerches  exp.  sur 
I'atiiviU  cMbrate  (Paris,  i8W)s  Bo«li^Mi  Ltt  •SttnialMcf 
(Paris,  i8«6):  Ennemoser.  Dtr  JTefiMlimNii  4m  VerhmHa  sur 
Rtligion.  \  92  (Stuttgart,  tSu):  Tboluck's  Vermisthit  Sehriften, 
p.  97  (Hamburi;,  1839):  Schmieder,  in  Eoamg.  Kirckemeiiunf, 
pp.  180.  345  (Berlin,  1 875);  CompUs  rrndus  dt  la  socUti  df  biologu 
(July  12,  ;  Barth^lcmv.  Elude  sur  U  lii-nnn^r.if-h:  < 'ru-  fu  dermo- 

neurest  loxi-vaso-motrue  (Paris,  1898);  Imbcrt-Goarbcyrc,  Let 
J%sisliif  <i»73>.  (A.  Ma.) 
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STILBITB,  a  mineral  of  the  seolhe  group  consisting  of 
hydratcd  calcium  aluminium  silicate,  Ca.M2(SiOj)»+6HiO. 
Usually  a  small  proportion  of  the  calcium  is  replaced  by  sodium. 
Ciyatab  an  mokecBnic  and  are  invariably  twinned,  fiviHC  rile 
to  complex  groups  and  characteristic  sheaf -lide  aggngates.. 
The  colour  is  usually  white,  someiinea  led,  and  on  the  perfect 
cleavage  (parallel  to  the  plane  of  synuMtiy)  the  lustre  is 
markedly  pearly;  hence  the  name  atilbite  (^ven  by  R.  J. 
Haiiy  in  1796,  from  Or.  <Tri\0tiv,  to  shine.  .\ft<T  the  m  para- 
tion  of  hculandite  from  this  species  in  1818,  the  iiaaiie  desmine 
I  from  f^fer^lr^.  a  bundle)  wiui  proposed,  and  this  name  is  now 
employed  in  Germany.  The  h.trdncss  is  \\  and  the  specific 
gravity  r-2.  .Siilbite  is  a  mineral  of  secondary  origin,  and 
occurs  with  other  zeolites  in  the  amygdaloidai  cavities  of 
ba.^ic  volcanic  rocks;  it  is  somctiraas  food  in  granite  and 
gneiss,  and  exceptionally  in  metalliferous  veins.  It  is  abundant 
in  the  volcanic  rocks  of  Iceland,  Faeroe  Islaods,  Islaod  of 
Skye,  Bay  of  Fundy,  in  Nova  Scotia  and  elsewhere.  Beautifid, 
aatanon-pink  oyaiala  oocnr  with  pale  green  apophyiUte  fa  tiie 
Deocan  trapa  near  Bombay  and  Poonm;  white  sheafJike  gronpe 
encrust  the  calcite  (IceUnd-«par)  of  Berafjord  near  Djupivogr 
in  Kcla-id:  and  cr>-stals  of  a  brick-ied  Ooloor  are  found  at 
Old  Kilpairick.  in  Dumbartonshire.  (L.  J.S.) 

STILE,  a  series  of  steps  of  stone  or  wckkI,  or  a  combination 
of  bars  and  steps  used  for  passing  over  a  fence  or  wall  without 
the  necessity  of  a  [K-rmanent  open  passage  or  of  opening  or 
shutting  a  gate.  The  Old  English,  stigtt  is  formed  from  stiga$t, 
to  ciab^  ascend;  stair  (O.  Eng.  liocfcr)  aad  stirrup  are  from 
the  same  root.  Stile  (Lat  stilus,  a  pointed  hMtnuBMit)  ii 
teally  the  correct  spelling  of  style  (f.f.). 

•nui.  BEBA  (s7a7't79S)>  Aawikaa  deioPMHiMid  ei«e»> 
tienalist,  teventh  praideut  of  Yak  CoOege,  waa  beni  on  the 
29th  of  November  1727  in  North  Haven,  Connecticut,  where 
his  father,  Isaac  Stiles  (d.  i7<io),  was  minister  of  the  Congrega- 
tional Church.  Hcgr,xduatcd  at  Vale  in  1746;  studied  there 
for  the  three  years  following;  was  licensed  to  preach  in  174Q  an<l 
was  a  tutor  at  Yak  in  174C/-17  5:;.  He  preached  in  1750  to  the 
Indians  at  Stockbridge,  later  studied  law,  was  admitted  to  the 
bar  in  1753,  and  practised  in  Xew  Haven  for  two  years.  He 
was  pastor  of  the  Second  Congregational  Church  of  Newport, 
Rhode  Island,  from  1755  to  1777;  in  1776-1777  he  preached 
occaiionaUy  in  Dighten,  Mwiachiiaetts,  whither  he  had  rewiowd 
his  fanily  after  (he  Biitirit  oec^tiMi  «l  Meiwporfe;  aad  ie 
April  S777  he heemepaMerol  the  North  Cliaicb  «C  FoftaoMwth, 
New  HaapaUte.  la  1778  he  becaaM  ptcildeat  of  YakCoUege 
and  professor  of  ecclesiastical  history  there,  baviag  iaristcd  that 
no  theological  statement  be  required  of  him  except  assent  to 
the  Saybrook  platform  of  1708;  in  1780-1782  he  was  professor 
of  <iivinity,  and  he  leclurcil  besides  on  astronomy  and  philo 
Sophy.  He  died  in  New  Haven  on  the  12th  nt  May  171;,-  His 
wise  administration  as  president  made  possible  the  speedy 
recovery  of  Yale  College  after  the  War  of  Independence, aiidh^ 
intellectual  and  theological  breadth  helped  to  aeculariae  aad 
strengthen  the  coUegBi  As  an  tmdergraduate  he  becaaw 
fleqily  interested  ia  aatmaenqr;  be  obaenrad  the  cemet  «t  1739 
aadtfaetnantof  VennaelJuaet769,aiMlkfta<|aarto  Toiuie 
of  astronomical  notes.  He  experimented  snocessfully  with  the 
electrical  apparatus  presented  to  Yale  by  Benjamin  Franklin, 
who-c  intimate  friend  he  became.  He  carefully  kept  thcrmo- 
melric  and  meteorological  statistics;  he  im[x)rtcd  silkworms 
and  books  on  silk  culture;  he  corresponded  with  many  HttcraU — 
notably  with  Dr  Nathaniel  Lardner  and  with  .Sir  William 
Jones,  of  whom  he  besought  information  of  all  kinds,  but 
especially  any  that  would  lead  to  the  discovery  of  the 
whereabouts  of  the  ten  lost  tribes;  and  he  undotook  the 
study  of  Hebrew  at  the  age  of  forty  and  beaune  aa  aUe 
acholar.  On  Franklin's  recommendation  he  waa  awde  a 
doctor  fli  divinity  fay  the  uaiveaity  of  Ediabuigfa  ia  1761; 
he  had  received  a  maater'a  degrae  at  Harvard  fai  1754. 
and  was  made  doctor  of  divinity  in  1780  by  Dartmouth 
and  in  17S4  by  the  college  of  New  Jersey  (now  Princeton 
Uasvceaty). 
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Dr  Stiles  publuhed  wveral  lennons,  notably,  a  Disamrte  on  Ikt 

CknsUan  Union  (1761).  which  h.is  remarkable  errlesia^tiotl  breadth 
of  view ;  an  Account  of  the  Sfltlfmrnl  nf  Britlol,  Rhode  Island  ( 1785) ; 
anil  n  Hiiliir\  11/  Three  of  Ihr  Jn-'iy  t  of  King  Charles  I.:  Siajar- 
Ceneral  WhulUy.  Mai!ir<',,-<:<r:'.:  t^wtje  otul  ('uli'iifl  Dix-^'ril  (1741). 
He  began  in  Ijbi  but  m:vi;r  tini»he^  an  EuUiuaticai  Hutorx  of  S<ru> 
Bm^iani  and  British  America.  His  Literary  Diary  was  piili'lL-.!ied  in 
New  York  in  3  vols,  in  1901,  being  edited  by  F.  B.  LVxter,  who 
quotes  largely  from  Dr  Stiles's  Ilinfnirifs,  a  daily  account  of  hia 
travels;  the  Diary  gives  a  valuable  picture  of  the  life  of  New  EnKtand 
in  1769-179S  "i-in^'  interesting'  e>tinjate»  of  Stile^'s  coniempo- 
rarics.  Sec  tlu-  l.t',  1'  K-ra  Sttl(s  (Boston,  17^).  by  hi^  JauKhtcr's 
hiisband,  Abiel  Holmes,  the  father  of  Oliver  Wendell  Holme*. 

SnunO  (an  Italian  diminiitive  of  stiU,  dagger,  Lat.  tUlits, 
a  pointed  instrument),  a  abort  stabbing  dagger,  the  Uade  of 
which  is  cither  trianguhu'  or  square  in  fonn.  The  term  is  aiao 
applied  to  a  pointed  bodidB  of  ivwy,  boM  «r  metal  wed  for 

making  eyelet  holes,  &c. 

STIUCHO.  FLAVIUS  \J-j\oS,),  Roman  geni-r.i!  ;in.J  slates- 
man,  was  iHl-  soti  of  a  Vaiuhil  who  had  scrvctl  as  an  olVu  cr  in 
the  army  of  Lhc  emperor  Valeiis  (.}64-.578).  He  himstll  cnicn<i 
the  imperial  army  at  an  early  age  and  speedily  attained  high  pru- 
mrtion.  He  had  already  become  master  of  the  horse  when  iu  .i8,s 
he  ma  MOt  by  Theodosius  (379-395)  at  the  head  of  an  embassy 
to  the  Peixian  king.  Sapor  III.  His  mission  was  very  aucceasful, 
and  aoan  aftar  hia  netiizn  he  waa  made  oonnt  of  tbe  domestics 
and  reoeiyed  hi  marriage  Serena,  the  emperor's  niece  and  adopted 
daqghlcr.  In  389  be  was  appobitcd  master  of  the  soldiery 
{magister  ntUUtm)  in  Thrace,  and  shortly  afterwards  directed 
encrnetic  campaiKns  in  Brilaiti  a>;.iiiist  Pit  Is,  Scots  and  Saxons, 
and  alon>!  the  Rhine  againsit  oliicr  barbarians.  Slilicho  and 
Serena  wtrc-  tuiniLd  guardians  uf  the  youthful  Honorius  when 
tbe  latter  was  created  joint  emjxror  in  ,i<j4.  with  special  juris- 
diction over  Italy,  Gaul.  Britain.  Si);iin  and  .Africa,  and  Stilicho 
was  even  more  closely  allied  to  the  imperial  family  in  the  follow- 
ing year  by  betrothing  hia  dai^thter  Maria  to  fab  mid  and  by 
nceiviag  the  dying  injunctions  of  Theodosius  to  care  for  his 
cUUkh.  RfanJiy  bad  already  existed  between  Stilicho  and 
Rufious,  the  ptMteriaa  praefect  of  tbe  East,  who  had  exercised 
oooaiderable  inihtence  over  tbe  emperor  and  who  now  was  in- 
vested with  the  guardianship  of  .\rcadJus.  Consequently  in 
395,  after  a  successful   campaign  against  the  Germans  on  the 

Rhine,  Stilirlio  man  heii  lii  the  v;.>l ,  nominally  lo  ex(>el  the 
G<3ths  a:iil  Hu[;s  from  Ilirace,  bul  rcUly  with  the  design  of 
di^plicmj;  K'jIi.ius,  and  by  connivance  with  these  &ame  bar- 
barians he  procured  the  assassination  of  kutmus  at  the  close  of 
the  year,  and  thereby  became  virtual  master  of  the  empire.  In 
3g<i  he  fought  in  Greece  against  the  Visigoths,  but  an  arrangement 
was  effected  whereby  their  chieftain  Alaric  was  appointed  master 
of  tbe  soldiery  in  Il^nicom  (397).  In  398  he  quelled  Cildo's 
revolt  ia  Africa  and  m«ried  his  daughter  Maria  to  Honorius. 
Two  yma  later  be  was  consul.  He  tbmited  tbe  efibits  of 
Alaiic  to  adie  laoda  b  Italy  by  bis  victoriea  at  Pdleiiitia  and 
Vcnmn  in  400-3  and  forced  btan  to  return  to  niyricum,  but  was 
ciitidsed  for  having  withdrawn  tbe  imperial  forces  from  Britain 
and  Gaul  to  employ  against  the  doths.  He  maniTuvrcd  so 
skilfully  in  the  campaign  against  Rudagaisus,  wlio  led  a  large 
force  of  various  Germanic  peoples  into  Italy  in  405.  thai  he 
surrounded  the  barbarian  chieftain  on  the  rocks  of  Ficsolc  near 
I-lori  nri-  and  Starved  him  into  surrender.  Early  in  408  he 
married  his  second  daughd  r  Thermantia  to  Honorius.  It  w.ts 
rumoured  about  this  tinu  i  li  ilicho  was  plotting  with  Marie 
and  with  Gemians  in  Gaul  and  taking  other  treasonable  steps 
in  order  to  make  his  own  son  Eucherius  emperor.  There  arc 
mmflicting  Moooats  of  tbe  pioU  and  counteiplou  and  of  the 
court  intrigues,  the  relative  truth  of  which  will  probably  never 
be  known.  It  is  certain,  however,  that  he  n-as  aunected 
by  Honorius  and  abandoned  hy  his  own  troops,  and  that  be 
fled  to  Ravenna,  and.  having  lu  rn  imiurcd  by  false  promises  to 
quit  the  church  in  which  he  had  lal^en  sanctuary,  was  assassin- 
ated on  the  23td  of  Anguat  40S. 

The  principal  soun-en  for  the  life  of  Stilicho  are  ihr  hlHtoric"  of 
Zo!iimu5  and  of  Uro^ius  and  the  flattering  verses  of  Claudian.  Se-e 
T.  Hodgkin,  Jialy  and  ker  Ituaden,  v<d*.  i.  and  ii.  (Oxford,  1880); 


E.  Gibbon.  Dediiu  and  Pall  of  Ike  Reman  Emput,  edited  by  J. 
B.  Bury,  vol.  iii.  (London,  1902)  |  P.  Villari.  The  Barbarian  Ittvatient 
of  Italy,  translated  by  L.  Villan.  vol.  i.  (New  York,  1902):  S.  09, 
Roman  Saeitty  m  ifa  last  etnimry  of  Ike  Wetkm  Bmpirt  CLmiutt 
1899).  (C.K.Ha.) 

STILL,  (i)  (O.  Eng.  stilU,  a  word  appearing  in  manyTcutonic 
languages,  all  derived  from  the  root,  meaning  to  set  in  position 
or  rest,  seen  in  "stall,"  Ger.  stelkn,  &c,),  motionless,  noiseless, 
or  wlien  used  of  wines  or  mineral  waters,  having  little  or  do 
eiTervcMLiii  e.  As  an  adverb,  "'  still"  has  preserved  the  originil 
sense  of  "  that  which  preserves  its  position,"  and  thus  racaai 
continually,  permanently,  now  as  before.  (3)  From  tbe 
shortened  form  of  "  distil,"  Lat.  distUlart,  to  drip,  trickle  down, 
slilla,  a  drop,  dim.  of  sliria.  The  older  word  for  a  "  Still "  in 
English  waa  stiUatory,  Medieval  Latin  jfitfolortiMB,  an  ap- 
paratus for  beating  substances  and  condenainf  the  Tapoat 
(see  OimuATiOM  and  Snim). 

STIUU  JMnr  (c.  1543-1608).  bishop  of  Batfa  and  Vdb, 
formeriy  reputed  to  be  the  author  of  Gammer  Gurlon's  Needle. 
was  born  about  1543  at  Grantham,  Lincoln.shire.  He  Ijccatne 
a  student  of  Christ's  College,  Cambridge,  where  he  graduated 
B.,\.  in  1 56 J,  M.A.  in  1565,  and  D.D.  in  1575.  In  1561  he 
became  r.  fellow  of  his  tolle^e  ami  took  huly  orders.  He  ws$ 
api>o:n;eii  in  1570  Lady  Margaret  professor  of  divinity,  suK- 
&e(]uetilly  held  livings  in  Suffolk  and  Yorlishire,  and  was  master 
successively  of  St  John's  College  (1574)  and  of  Trinity  College 
(1577)-  Still  wasvlce-cbancellorof  his  university  in  1575-1376 
and  again  in  i59^iS93t  nnd  was  raised  to  the  biabopiic  of  Bath 
and  Wells  in  1593.  He  died  on  tbe  36th  of  Febraujr  iM^ 
leaving  a  laijge  fovtime  from  lead  mliKS  disoovend  in  the 
Mcndip  HiOs. 

Gammer  Gurton's  Needle  is  the  aecOBd  extant  English  comedy, 
properly  so  called.  Still,  whose  reputation  as  a  serious  church- 
man cannot  be  easily  reconciled  w't'i  tin-  tiull'.M]ti<.ry  of  .1  A'>;A< 
Pithy,  Plciisauiil  and  merie  Com<Ju:  JiilUulid  Gammer  Gurlons 
Ntdlt,  was  first  cre<iiled  with  its  authorship  by  Isaac  Reed  in  his 
edition  (17S2)  of  Baker's  Biographic  dramatica.  The  title-page 
of  the  piece,  which  was  printed  by  Thomas  Colwell  in  j  575,  stales 
that  it  was  played  not  long  ago  at  Christ's  College,  Cambridge, 
and  was  "  made  by  Mr  S.  Mr  of  Art."  A  play  was  acted  at 
Christmaa  1567,  and  Still  was  chosen  .is  being  the  only  MJl.  oo 
the  register  at  tbat  time  whose  name  began  with  S.  Tboe  m 
reasooa  to  siippeae  however  tbat  tbe  play  had  been  In  Colinll^ 
hands  some  tfaaebefon  it  was  printed,  and  it  may  wdlbe  identiod 
'.vith  the  DyccoH  of  Bedlam  for  which  he  took  out  a  licence  in 
1562-1563, "  Diccon  the  Bcdlcm  "  being  the  first  of  the  dramatis 
personae  of  Gammer  Curlon.  In  the  accour.ts  of  Christ's  College 
for  1550-1560  is  the  entry.  "  .Spent  at  Mr  .Stevenson's  plaie,  5s." 
William  Stevenson  was  b<irn  at  Hunwick,  Durham,  matriculated 
in  1546.  took  his  M..\.  degree  in  155  ?,  and  became  B.D.  in  156a 
St<  \  i  r.son  was  a  fellow  of  Christ's  College  from  1551;  lo  1561,  and 
is  perhaps  to  be  identified  with  a  William  Stevenson  who  was  a 
fellow  from  1 551  to  1554.  If  such  is  the  case,  there  is  reason 
to  (hink  that  the  composition  of  Gammer  Citrlm't  Needle  should 
be  referred  to  the  earlier  period.  He  waa  made  prebendary  ef 
Durham  in  1560-1561,  and  died  in  1575.  Coiitemporar>'  Puritan 
writers  ta  tbe  Ifuprdate  tracts  allude  to  Dr  John  Bridges,  dean 
of  Salisbury,  author  of  A  Defenee  of  Ike  Cofoemment  of  Ike  Cktudt 
of  England,  as  the  reputed  aulhorof  Gammer  Gurton's  Needle,  hot 

he  oliviuusly  cou\i'.  not  be  [iroju-rly  ties:  ribed  aS  "  Mr  S."  Dr 
Bridges  tuuk  his  degree  at  I'embroke  College,  Cambridge, 

in  1560,  and  the  willy  and  sometimes  coarse  character  of  his 
acknowledge*!  work  makes  it  reasonable  to  suppose  that  he  may 
have  been  a  coadjutor  of  the  author. 

For  the  argument  on  behalf  of  William  Stevenson's  authorship, 
see  Henry  Br.idlcy'-^  essay  prefi.\c-<l  to  his  e<lition  of  the  play  in 
Repreuniativt  Englisk  Comediet  (1903).  The  niece  is  also  reprinted 
ia  Oodflley's  Old  Plays  (voL  L.  1744;  vol.  ii..  1780):  m  Amdtwl 
British  Dmma  (1810),  vol.  i.;  and  m  J.  M.  Manly's  Specimens  of  Ik 
Pre-Shatspearean  Drama  (Boston,  L'.S..A.,  1897). 

STILLICIDIUM,  a  <lripping  of  water  from  the  caves  (slUla, 
drop,  cadcrc,  tt)fall),  the  term  in  architecture  given  by  Vitruvius 
(iv.  7)  to  the  dripping  eaves  of  the  roof  of  the  Etnocan  temple. 
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Similar  dripping  caves  existed  in  most  of  the  Greek  Doric  tcmplts 
in  contradislinrtion  to  the  lonir  tcm])les,  where  the  water  ol  the 
roof  was  collected  in  tbe  cymAtitim  or  gutter  aad  thrown  out 
through  the  awotlit  flf  HoM,  wbatt  btidi  VMS  cuved  on  the 
qriDAtiuin. 

niLLINGFLEBT.  BDWABD  (1635-1699),  English  divine,  was 
faom  at  Cnmbociie,  Oonot,  «o  tbe  xjth  of  Apdl  1635.  There 
aad  at  RiDgiiiiod  he  nBri««<  Ui  <i^«daoKtiM^  aad  «t  tlie  ace 
oftbbtaCBMeotaedatStJolB^CoBetBkCaariMddge.  HetMk 

liiB  B  A  in       and  in  the  foUcnring  year  wts  elected  to  a  fdlow> 

ship.  After  rcaiiling  as  tutor  first  in  the  family  of  Sir  Roger 
Burgoyne  in  Warwickshire  and  then  with  the  Hon.  Francis 
Pierrepoint  at  Noltingham,  he  was  in  1657  prcsn-ntexl  by  the 
former  to  the  living  of  Sutton  in  Hedfordshirc.  Merc  he  pub- 
lished (1650)  his  Irrnirum.  in  which  he  MniRht  to  vtim'  cxprcsiion 
to  tbe  prevailing  wcarin«as  of  the  faction  between  Kpi.scoi)ary 
and  Piabyterianism,  and  to  dnd  some  compromise  in  which  ail 
could  oonadentiously  unite.  He  looks  upon  the  form  of  church 
govemment  aa  non'-caMntial,  but  condemns  Nonconformity. 
In  i66a  (the  year  of  the  Act  of  Unifonnity)  he  reprinted  the 
Imriam  wMi  an  appendix,  in  wtdch  he  amii^t  to  prove  that 
*'  the  church  is  a  distinct  society  from  the  state,  and  has  divers 
rights  and  privileges  of  its  own."  Stillingflcct's  actions  were  as 
liberal  as  his  opinions,  and  he  aided  more  than  one  ejected 
minister.  In  later  years  he  w;«  not  so  hberul.  But.  though  in 
1680  he  published  his  L' nreasonabieness  of  Sepiiratifn,  his 
willingness  to  serv'c  on  the  ecclesiastical  commission  of  ibSq.  and 
the  interpretation  he  then  proposed  of  the  damuaiory  clauses  of 
tlie  Alhanasian  creed,  are  proof  that  to  tbe  end  he  leaned 
towaids  toleration.  Ifia  tepid  pRUnotion  dates  from  1662,  when 
he  puliliahed  Oripnn  nene,  «r  a  Ratumal  Account  0/  the 
CkrMam  FeM  as  if  TnOk  md  DMm  Avtkerity  of  the 
Scriptures  and  Ike  MatUrs  therein  coiOaimd.  Htinphr^  Hench- 
man, bishop  of  London,  employed  him  to  write  a  vindication  of 
Laud's  answer  to  John  Fisher,  the  Jesuit.  In  1665  the  earl  of 
Southampton  presented  him  to  St  .\ndrew's,  Holborn,  two  years 
later  he  became  prcwndary  of  St  Paul's,  in  1668  chaplain  to 
Charles  II..  in  1670  canon  residentiary,  and  in  1678  dean  of  .'^l 
I'aul's.  He  was  also  preafher  at  the  Rolls  Chajiel  and  reader  at 
tbe  Temple.  Finally  he  was  consecrated  bishop  of  Worcester 
on  the  15th  (A  October  1689.  Durmg  these  yean  he  was  cease- 
lessly engaged  ia  controversy  with  Nonconformists,  Romanists, 
Ddata  and  SodaiBBs.  liis  unrivalled  and  various  learning,  his 
lUilertieal  cipertncss,  aad  his  maasive  Judgment,  landefed  Urn  a 
fecoddaMe  antagonist;  iMt  the  leepeet  eatortaiaed  for  Urn  hy  Ua 
opponents  was  chiefly  aroused  by  his  recognised  love  of  truth 
and  superiority  to  penional  con.<iiderations.  He  was  one  of  the 
seven  bishops  who  resisted  the  iirojxi-iecl  Declaration  of  In  hil 
Rence  (1688).  The  ranRe  of  his  learning  is  most  clearly  seen  in  his 
Bishop's  Right  to  VnU-  in  Parliam<  iil  in  ('ijcc.f  Cupital.  His 
Oripmes  Britannirae.  or  AntiquUiei  of  thr  British  Church  1 1685). 
is  a  Strange  mixture  of  critical  and  uncritical  research.  He  was 
so  handsome  in  person  as  to  htivc  earned  the  sohri<(uci  of  "  the 
beauty  of  holiness."  In  his  closing  years  he  hail  sf)mc  contro- 
rtof  with  John  Lodu,  whom  iie  considered  to  have  impugned  the 
doctffaeof  theTMflity.  He  died  at  Weitniaiter  00  tbe  aSlh  of 
March  1699,  and  nas  buried  at  WotoMUr.  Hb  aaauscripts 
were  bought  by  Robert  Harley  (afterwards  earl  of  Oxford),  his 
books  by  Narcis.?us  M.irsh,  archbishop  of  .Nrmnch 

.\  collected  edition  of  his  works,  with  life  by  Kieh.inl  Hentley, 
wa  -  iml  h  bed  in  London  (1710) ;  and  a  useful  edition  of  The  Dodrinfs 
and  J'racltces  of  Ikt  Church  of  Rome  Truly  Ktpresenud  was  puliUshcd 
in  1845  by  \\i[li.iiM  CunninKham. 

STILLMAN.  WILUAM  JAMES  (1828-tooi).  American  painter 
and  Journalist,  was  bom  at  Schenectady,  New  York,  on  the  ist  of 
June  tSaft.  His  parents  were  Seventh-Day  Baptists,  and  his 
early  nH^ous  tiaining  influenced  liim  ail  though  his  life.  He 
naa  MM  to  sAoel  ia  New  York  by  his  mother,  who  made  gicat 
MCittees  that  he  night  get  an  educatfon,  aad  he  gnduated  at 
Union  CollcRc,  Schenectady,  in  1848.  He  studied  art  under 
Frederick  £.  Church  and  early  in  1850  went  to  England,  where 
he  made  tbe  acquaintance  of  Raskin,  whose  If  edins  Pauittrs  he 


had  devoured,  wa.s  introtiutcd  to  Turner,  for  whose  works  he  had 
unbounded  admiration,  and  fell  SO  much  Under  the  influence  of 
KossctLi  and  Millais  that  on  his  return  home  in  the  same  year  be 
sjieedily  became  known  as  the  "  American  Pre-Raphaelite.  "  In 
185a  Kossuth  sent  him  on  a  fool's  errand  to  Hungary  to  dig  up 
crown  jewels,  which  had  been  buriedsecretly  during  Um  insurrec- 
tion of  184&-1849.  While  be  was  awaiting  a  projected  nma% 
in  Milan,  Stilhnan  studied  art  tuader  Yvon  in  Fmii,oadtlna,aa 
the  ririog  did  not  taka  place,  he  returned  to  the  Um'ted  States 
and  devoted  Uaieif  to  landscape  painting  on  Upper  Saranac 
Lake  in  the  Adirondacks  and  in  New  Yoik  City,  where  he  started 
the  Crayon.  It  numbered  Lowell,  Aldricb  and  Charles  Eliot 
Norton  amonR  its  contributors,  and  when  it  failed  for  want  of 
funds,  .St'.llman  removed  to  Cambridge,  Massachusetts.  There 
he  passed  several  years,  but  a  fit  ol  restlessness  started  him 
otl  once  more  to  England.  He  renewed  his  friendship  with 
Kuskin,  and  went  with  him  to  Switxerlaad  to  pahit  and  draw 
in  tbe  Alps,  where  be  worked  so  assiduously  that  his  eye- 
sight was  affected.  He  then  lived  in  Paris  and  was  hi 
Nonaandy  in  iMt  when  the  Ameiicaii  Civil  Wax  bnke  out 
He  nuida  matt  fhaa  one  attempt  to  M*ve  ha  the  Northani 
ranks,  but  Us  health  was  too  weak;  in  the  sane  year  he  was 
appointed  United  States  consul  in  Rome.  In  1865  a  dispute 
with  hi-^  Koverr.Tiicnt  led  to  his  Tc-5iRri:«.tion.  but  immediately 
afterwards  he  w.i?  apfioirited  to  Crete,  where,  as  an  avowed 
champion  of  the  Christians  in  the  island  ami  o;  (_  retan  indepen- 
dence, he  was  rcRardcd  with  hostility  both  by  the  Mu&sulman 
population  and  by  the  Turkish  authorities,  and  in  Septenber  1868 
he  resigned  and  went  to  .Athens,  where  his  first  wife  (a  daughter 
of  David  Mack  of  C\ambridgc) ,  worn  out  by  the  excitement  of  life 
in  Crete,  commiucd  suicide.  He  was  an  editoc  of  Straiitr*s 
Uataim  for  a  ahoit  tnm  and  then  want  to  London,  lAma  he 
lived  with  D.  G.  RoaaettL  In  1S71  be  mairied  a  dau^rter  «f 
Michael  Spartali,  the  Greek  consul-general.  When  the  insumc- 
tion  of  1S75  broke  out  in  Hcr/cpovina  he  went  there  as  a  corre 
sf>ondcnt  of  The  Times,  and  his  letters  from  the  Balkans  aroused 
so  murh  interest  that  the  British  govemment  was  induced  to 
lend  its  countenance  to  Montenegrin  aspirations.  In  1S77-1883 
he  Served  as  1  he  corres[)onde:U  of  J'hc  Tiniis  .i\  .\thr:is;  in  iSH()- 
1898  at  Rome.  He  was  a  severe  critic  of  Italian  statesmen,  and 
embroiled  himself  at  various  times  with  various  politicians,  from 
Crispi  downwards.  After  his  retirement  he  lived  in  Surrey, 
where  he  died  on  tbe  6th  of  July  1901.  He  wrote  The  Cretan 
Insurrtction  of  t866-i868  (1874).  On  the  Track  of  Ulysses  (1888}, 
Billy  iind  Hans  (tSo?)  and  Francesco  Crispi  (1899). 
See  his  Autobiagrafmy  ef  a  Joumolist  (3  vols..  Boston.  1901). 

STILLWATER,  a  city  and  the  county-scat  of  Washington 
county,  Minnesota,  U.S.A.,  at  the  head  of  Lake  St  Croix,  on 
the  west  bank  of  the  St  Croix  river,  ?o  m,  above  its  mouth,  and 
about  JO  m.  N.E.  of  St  Paul.  Pii;i  'iS  jo)  i  i,-'6o;  (igoo) i  .\.iiS; 
1'  1Q05  stale  census!  i  J.  t.?,s,  .?5S<'  being  foreign  born  ( i  iS<j  Swedes, 
S49  Germans,  SjS  Canadians);  (1910  U.S.  teiiius)  lo.i  jS, 
It  is  served  by  the  Northern  Pacific,  the  Chicago.  St  Paul, 
Minneapolis  &  Omaha,  and  the  Chicago,  Milwaukee  &  St  Paul 
railways,  and  b  oouiected  by  declric  line  with  St  Paul  and 
MinaeapoUa.  The  is  picturesquely  utuated  on  bhilTs 
rising  from  the  St  Ckuii  and  commandiag  fine  views.  Among 
the  public  htdh&igs  are  a  handsome  puhik  library,  the  dty 
hall,  the  county  court-house,  the  Federal  buOding,  an  audi- 
torium, and  the  city  hospital,  and  the  city  is  the  seat  of  the 
Stillwittrr  ljusincss  college,  and  of  the  Minnesota  slate  prison, 
established  in  in  which  a  system  of  parole  and  of  traded 

diminution  of  sentences  is  in  force,  and  in  cont,e>,ii.>ii  with 
which  is  maintained  a  school  and  a  library.  Commercially 
Stillwater  is  important  as  a  centre  of  the  lumber  trade  and  as  a 
shipping  point  for  cereal  products.  Tbe  valuable  water-power 
is  utilized  by  its  varied  manufactories.  In  1905  the  value  of  the 
factotyproducu  was  $3,7&4>i  ISM  increase  of  54*6%  since  1900. 
Stillwater,  the  first  town  pihtted  in  Mhmcsota,  vaa'pomanently 
settled  in  1843,  and  was  laid  out  in  1848  by  Joee^  Kcadnw 
Brown  (1805-1870),  a  pioneer  editor  and  soldier.  Hero  met  in 
iM  the  "  Stfllwater  Goamtinn,"  famous  hi  UbaesoU  Ustocy 
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as  the  first  step  in  the  erection  of  Minnesota  Territory.  Still- 
water was  iharlcrcii  as  a  rily  in  1S54.  The  lirst  ticetric  railway 
in  the  state  was  completed  here  in  i88<j,  but  failed  later. 

STILO  PRAECONINUS.  LUCIUS  AELIUS,  u  14  74  B.C.), 
ot  Lanuvium,  the  earliest  Roman  philologist,  was  a  man  of 
distinguished  family  and  belonged  to  the  equestrian  order.  lie 
was  called  Stilo  (slUui,  pen),  because  be  wrote  speeches  for 
others,  and  Praeconinus  from  his  father's  pwitMiaa  (pratc«, 
puUic  ciier).  His  aiistocntic  sympathies  w«n  so  rtiong 
that  he  volitntaii^  accompanied  Q.  Csecilitis  MeteUas  Vuui- 
dictuintoeidle.  At  Rome  be  dividsd  his  time  between  tescUnc 
(although  not  as  a  pcotaslooBl  sdwolmaater)  and  Kieiaiy  woric. 
His  most  famous  popQs  were  Vaao  and  Gem,  and  amongst  his 
friends  were  Coelius  Antipater,  the  historian,  and  Lucilius, 
the  satirist,  who  dedicateil  ll  cir  works  to  him.  .According  to 
Cin-ro.  who  e.\presscs  a  poor  opinion  oi  his  powers  as  an  orator, 
Stilo  was  a  follower  of  the  Stoic  school.  Only  a  few  fragments 
of  his  works  remain.  He  wrote  commentaries  on  the  hymns 
of  the  Salii,  and  (probably)  on  the  Twelve  Tables;  and  invest- 
igated the  genuineness  of  the  Plautine  comedies,  of  which  be 
recognized  }5,  four  more  than  were  allowed  by  Vano.  It  is 
pnhable  that  he  was  the  author  of  a  general  gbMSOgraphicai 
work,  dcalins  witb  Uteiaiy,  historical  and  antiquarian  questions. 
The  rhetodoA  ttcatlse  Ad  Htnmtbm  baa  been  attributed  to 
him  by  some  modem  scholars. 

See  Cicero.  Brulus.  J05-207.  De  Ugibus,  ii.  23,  50;  Suetonius, 
Dt  tfi^mptatkis,  3;  Geltius  iii.  3.  1.  12:  Quintilian,  ioif.  orat.  x., 
1,99;  monocnphs  by  J.  van  Heusde  and  F.  Mentz  (1888); 

MeramKn,  uist  of  Rome,  bk.  iv.  ch.  12,  li,  )•  E.  Sandy»,  HiUory 
of  Classical  Scholarship  (2nd  cd.,  t9o6);  M.  bchau.  GtxUchti  iir 
r'dmischen  Lileratur  (1 898),  vol.  L;1cuml,  Bill,  tf  RmSK  LUovllin 
(Eng.  trans.,  1900),  p.  148. 

RltfO  (SmFONl,  Greek  philosopher  of  the  Megarian  school 

{q.v.),  was  a  contemporary  of  Theophrastus  and  Crates.  Intel- 
lectually in  agreement  with  the  Megarian  dialectic,  he  followed 
the  practical  ethics  of  the  Cynics  both  in  theory  and  in  ))ractire. 
He  extolled  the  Cynic  araOHa  (liK)sely,  .self-control)  as  the 
principal  virtue.  Cicero  ftilo,  5)  dest  ribes  him  as  a  man 
of  the  highest  character.  .Suldas  attributes  twenty  dialogues 
to  him,  but  of  these  no  fragments  remain.  .\mon>;  his  followers 
were  Menedemus  and  .\sclej>iadc-s,  the  leaders  of  the  Eretriaa 
school  of  philosophy.  Seneca  {Epistle  9)  shows  bow  dosely 
allied  SUlpo  was  to  the  Stoics  (q.v.). 

fllLTt  or  LONG-UCGBD  Plovkr,  a  bird  so-called  (sec  Stilts) 
for  reaaoos  obvloiis  to  anyone  who  has  seen  it,  since,  though 
not  very  mudi  bigger  than  a  snipe,  the  length  of  iu  kgs  (their 
bare  part  measuring  8  in.),  in  proportion  tO  the  siae  of  Its  body 
exceeds  that  of  any  other  bird's.  The  first  name  (a  trans- 
lation of  the  French  l.  luissr,  Ktven  in  1760  by  M  J.  Brisson) 
seems  to  have  been  bestowed  by  J.  Rtnnie  only  in  1.S31;  but, 
recommended  by  its  deliniteiiess  and  Inevii).  it  h.is  whdlly 
supplanted  the  second  and  older  one.  The  bird  is  the  CluiTiidrius 
kimanlopus^  of  Linnaeus,  the  Ilimiuttopus  candidus  or  melan- 
0 pier  us  of  modem  writers,  and  belongs  to  the  group  Limicolae, 
liaving  been  usually  placed  in  the  family  Scolopacidae,  though 
it  might  be  quite  as  reasonably  referred  to  the  Charadriidat, 
sad,  with  its  allies  to  be  immcdiatdy  mentioned,  would  seem 
to  be  not  vny  distant  from  Haemaiopiu,  notwithstanding  the 
wonderful  devebpment  oC  its  legs  and  the  skodencsB  of  Its 

bin. 

The  stilt  obtains  its  food  by  wading  in  shallow  water  and 

seising  the  insects  that  fly  over  \\v.a  upon  its  surface  or  the 
small  crustaceans  that  swim  beiieuth,  for  which  purpose  its 
slender  extremities  are,  as  might  be  expected,  admirably 
adapted.  \Vi<lcly  sj/rcad  over  .\sia,  North  .\frica,  and  Southern 
Europe,  it  has  many  times  visited  Britain— though  always  .is  a 
Straggler,  for  it  is  not  known  to  breed  to  the  northward  of  the 
Danube  vallqr— and  Its  occuneBce  in  Scotland  (near  Dnmtries) 

>  The  poiiiMe  eoaMesi  by  PIbqr'a  tnuMoribmof  dOi  word  irith 
Hatmatopm  k  raitned  to  under  OvsnnCATOnil.  MvmmlopMs, 
with  its  equivalent  Ltr^ti,  "  by  an  awkward  nictaplior."  as  re- 
marked by  Gilbert  WhiM, "  implics  ihat  the  are  as  skoder  and 
pHant  as  if  cut  out  of  a  thong  tt  leather." 


was  noticed  by  Sibbald  so  long  ago  as  1684.  It  chiefly  resorts 
to  pools  or  lakes  with  a  margin  of  mud,  on  which  it  constructs 
a  slight  nest,  banked  round  or  just  raised  above  the  level  so  a 
to  keep  its  crrs  dry  'Ilns,  1850,  p.  560);  but  sometimes  they  art 
laid  in  a  tuft  of  grass.  They  are  four  in  number,  and,  except 
in  size,  closely  resemble  those  of  the  oystercatchcr  (^^.t.).  The 
bird  has  the  head,  neck,  and  lower  parts  white,  the  back  and 
wings  glossy  black,  the  irides  red,  and  the  faaie  part  o(  the  legs 
pmk.  In  America  the  genus  has  two  repveseotativcSi  one' 


(fig.  i)  closely  resembling  that  just  described,  but  rather  smaller 
and  with  a  black  crown  and  nape.  This  is  //.  nigritoliis  or 
mexiciinus.  and  occurs  from  New  England  to  the  middle  of  South 
America,  beyond  nhich  it  is  replaced  by  H.  brasUUnsis,  which 
has  the  crown  white.  The  stilt  inhabitinf  India  is  now  recognized 
to  be  H.  candidus,  but  Australia  posaeaics  a  distinct  species, 
H.  which  also  occurs  in  New  Zealand,  though 

that  couatty  has  in  addition  a  species  peculiar  to  it,  H,  iweie- 
tdmtUt*,  dMfering  from  all  the  test  by  sisiiming  m  thie  brssdmg- 
aeseoQ  an  altogether  black  plumage.  Australia,  howem, 
presents  another  form,  which  is  the  type  of  the  genus  Cladt' 
rhynchus,  and  dilTers  fri>:ii  H imantopus  both  in  its  style  of 
plumage  (the  maie  luuiiig  a  broad  bay  pectoral  belt),  in  its 
shorter  tarsi,  and  in  having  the  toes  (though,  as  in  tile  Stiit't 
feet,  three  in  number  on  each  foot)  webbed. 

.Mlifd  in  many  ways  to  the  stilts,  but  differing  in  many 
undeniably  generic  characters,  are  the  birds  known  as  Avooets,' 
forming  the  genus  Ruurvirostra  of  Linnaeus.  Their  bill,  lAich 
is  perhaps  the  most  slender  to  be  seen  in  the  whole  class,  curves 
upward  towards  the  end,  and  has  given  the  oldest  known  spedcs 
t  wo  names  which  it  formec|y  bote  in  Engiaad,— "  cobbkr'a^wl,'' 
from  its  liiteness  to  the  tMl  so  called,  and  "  scooper,"  becsuc 
it  reawnbled  the  scoop  with  which  mariners  threw  water  on  tbdr 
sails.  The  legs,  though  long,  arc  not  extraordinarily  so,  and  the 
feet,  which  aiu  webbed,  bear  a  small  hind  toe. 

This  species  (fig.  2),  the  ii.  arocella  of  omitholog>'.  was  of  old  time 
plentiful  in  England,  though  doubtles.s  alw.ivs  restrirtcil  to  certain 
loc.ilitii's.  Chnrleton  in  1668  says  that  when  a  boy  he  had  shot 
not  a  few  on  the  Severn,  and  Plot  mentions  it  so  as  to  lead  OM  tO 
suppose  that  in  his  time  (if>86)  it  bred  in  Staffordshire.  While  F. 
U'illughby  (167(11  knew  of  it  as  licin^  in  winter  on  the  castrm 
coast,  and  T.  Pennant  in  I7&<j  found  it  in  s;re.it  numbers  oppo.sitc  to 
F<js.silyke  WVish  in  Lincolnshire,  and  described  the  birtis  a«  nfupriag 
over  the  s^Kirtsman's  head  like  lapwings.  In  this  district  they  uerr 
ralknl  •'Velpcrs"  from  their  cr>  ;'  but  whether  that  name  ••as 

'  This  ies  wiisi  made  known  to  Ray  by  Sloane,  who  met  with  it 
in  J.ini.iir.i.  where  in  his  day  it  wis  called  "  long-legs." 

'  This  wi  ird  ii  Ir  iin  the  Bologo<"s<^  AvosflUi,  which  is  consiHcrc<l  to 
be  derived  from  the  Latin  avis — the  termination  cxpresaing  a  dimiBU- 
tive  of  a  graceful  or  delicate  kind,  as  imuUa  from  dmiM  (PmfaHor 
Salvador!  in  epiil.). 

*  Cf.  "  yar»  help  "  teee  GODWIT)  and  "  yaup  "  or  "  whsup  "  (ie« 
Ci?aLEw).  "  Barker^  and  "  cSnker  "  seem  to  have  been  mhms 
used  in  Norfolk. 
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elsewhere  applied  i»  uncertain.  At  the  end  of  the  Ubi  ceniur>-  they 
frct^uuntod  RcMnncy  Manh  in  Kent,  and  in  tliu  rir»t  quaricr  i>f  On- 
nrescnt  ccntur>'  they  bred  in  various  suitable  spots  in  Sullolk  and 
Norfolk — till'  list  place  kmiwn  to  have  lK<-n  inhiitnieil  liy  thcin 
being  Sdlthousc,  where  the  iicoplc  made  jiuil<liiit;s  nl  their  egg*, 
wbilc  the  bird*  Wi  tr  killed  lor  the  s.iki-  ul  thi  ir  ttMihcrs,  which  were 
WBd  in  making  artifKLi]  f<ir  fisliir.^.    The  extirpation  of  this 

■ettknient  took  pUiu  belwM.'H  162.2  and  lUlS  <d.  Stcvi-nson,  Birds 
of  NwMk,  iL  340,  2Ai).  The  avoott'a  node  of  noting  n  nuch  like 
tiiirt  of  the  atilt,  and  tiie  ««■  are  hanUy  to  be  dte}tt|ttiahM!  frnm 
thoee  of  the  latter  but  by  tneir  larger  site,  the  bird  being  about  as 
big  as  a  lapwing  (o.r.).  white,  with  the  exception  of  its  crown,  the 
bock  oi  the  neck,  '  : '  iiuu  r  Ka{>ula»,  MMne  of  Uie  wing-cpvcna  and 


(Alter  Naiuaun.) 

Fig.  2.— Avocct. 

the  primaries,  which  are  black,  while  the  less  are  of  a  fine  light  blue. 
It  ■-<  <  in>  ty  gel  it  -  I' 'i  1  lis  u.  u  i'^  bill  from  side  to  side  in  nh.illow 
pools,  and  catchinp  the  «niall  crustaceans  or  larv-ae  of  insect*  th;it 
piay  be  ewininins  therein,  but  not,  as  has  ticcn  stated,  by  sweeping 
tile  surface  of  the  mud  or  sand — a  procf»,s  that  would  «|K!i^dily 
Jeslruy  the  delicate  liiU  by  frli.:ti'j;i.  Two  s|KHii-<  of  axocet, 
R.  tmtricana  and  R.  auJino,  are  Nmnd  in  the  New  \\.<tld;  the 

fanner,  which  ranges  so  far  to  the  northward  a-^  the  S>isk.itrhewnn. 
i>  diMinKiU9lie<l  by  its  light  cinn.iinun-<  < ilouied  htunl.  nirk  ,ind 
breast,  and  the  latter,  confined  mi  far  as  knr(wn  to  the  mountain 
lakes  of  Chile,  has  nu  white  in  tlu'  up|)er  jMrts  except  the  head  and 
nc«.k.  .Australia  producer  a  fourth  species,  R,  nimtt-hoUattdiae  or 
rubricoUis,  with  a  chestnut  head  and  neclt:  but  tlie  European  R. 
tmaceUa  extends  over  nearly  the  wtuile  of  niddle  aad  loutHcm  AsLt 
as  Africa.  (.A.N.) 

fniiRU,  a  term  In  architecture,  given  to  an>'thinp;  r:iisc<l 
alK)ve  its  usual  level:  it  is  u&ually  applied  to  ilu-  ardi,  which  is 
said  to  lie  stilled  when  its  centre  is  raised  above  the  capital 
or  impost.  In  Hyzantitie  architecture  this  was  frequently  ilonc  in 
order  to  Rtve  more  importance  to  the  twin  arches  of  the  wiiido\vs. 
and  less  to  the  .shaft  which  divided  them.  In  Romanesque  mid 
Gothic  work  the  tiihcd  arch  was  often  employed  in  the  semi- 
circular apaes,  wliife  in  oooMquence  of  the  doaer  jnrtapmition 
of  the  columns  round  the  apse  the  arches  wen  mndi  ainomr 
than  those  of  the  choir;  in  order,  however,  tliat  the  apex  of  lO 
the  arches  ahonhl  be  of  the  auae  height,  the  apit  aidus 


inun»  poles  provided  at  a  certain  distance  aliove  the  ground 
with  steps  or  stirrups  for  the  feet,  for  the  purpose  of  walking 
on  them.  As  a  me.ni-^  of  amuvenient  stilts  ti;i\e  lm:i  used  by 
all  peoples  in  all  ages,  .-w  well  .'is  b>  the  inhalulair s  ot  marshy 
or  flooded  districts.  The  city  of  .\amur  in  Bclcinni,  which 
formerly  suffered  from  the  overflowing  of  the  rivers  .Sanibrc  and 
Meuse,  has  been  celebrated  for  its  stilt-walkers  for  many  centuries. 
Not  only  the  towns-peopir  hut  also  the  soldiers  used  stilts,  and 
Mflfe-fighU  were  indulged  in,  in  which  parties  of  a  hlindnd  or 
mate  attacked  each  other,  the  object  being  to  ovenet  as  inaay 
tt  tkft  Maaqr  aa  pOMifale.  Tka  gowainor  <d  Namur  having 
pwmiwd  the  avAduke  Alheit  (about  i6ea)  a  conpuqr  of 
•aUiaei  that  ahonld  neither  ride  nor  walk,  sent  a  detachment 
Mlttflla»  wUeh  so  pleased  the  archduke  that  he  conferred  upon 
die  dty  peipetual  exemption  from  the  beer-tax,  iku  small 
plivikiB  at  that 


The  home  of  slilt-walkinR  at  the  present  day  is  the  department 
of  Landes  in  tiastony,  where,  owing  to  the  impermeability  of  the 
subsoil,  all  low-lyinK  di&lricls  are  converted  into  marsiics, 
compelling  the  shepherds,  farmers  and  marketmen  to  spend  the 
greater  part  of  their  lives  on  stilts.  These  are  strapped  to  the 
leg  below  the  knee,  the  foot  IMttag  in  a  atknip  about  five  feet 
from  the  ground.  Their  weaien,  who  are  called  UJiangua 
(long-kgi)  fn  the  Gaecoo  dialect,  alio  carry  long  staves,  «jiiich 
arc  often  provided  with  a  narrow  piece  of  board,  used  as  a  seat 
in  case  of  fatigue.  In  the  last  quarter  of  the  lolh  centtiiy  stilt- 
raccs,  for  women  as  well  as  tiieti,  Ije;  ame  vi  ry  :H)pular  in  the 
Landes  district,  an<l  stili  lorir.  a.-i  important  feaiure  of  every 
provincial  festivity.  One  winner  of  the  annual  championship 
races  accomplished  400  kUometres  (more  than  30-}  m.)  in  103 
hours,  j6  minutes.  Sitvain  Dornon,  a  baker  of  the  LandeSy 
walked  on  still.s  from  I'aris  to  Moscow  in  58  day.s  in  the  spring 
of  1^91.  The  rapids  of  the  Niagara  h.ive  inen  waded  on  Stills. 
In  many  of  the  Pacific  islands,  particularly  the  Marquesas,  atflts 
are  used  during  the  rainy  season,  Stilli  used  by  childnil  at* 
very  long,  the  upper  half  being  beld  voder  the  arms;  thcQr  are 
not  atsafified  to  the  les.  StOu  play  aa  iin|M»tant  part  in  the 
ItaKao  masquerades,  and  are  used  for  mounting  the  gigantic 
figures  in   the  grotesque   processions    of   Lisle,  Dunkirk, 

Lou\.i;ii  :irid  other  cilies. 

STINDE,  JULIUS  ( 1.H41- 1005  1,  (.erman  author,  was  born  at 
KircluiUchel  near  Mutin  on  (he  jSili  of  Aijpusl  i.S  ii.  the  sun  of  a 
clergyman.  Having  at  tend<  (i  I  he  Kynin.tsium  at  £utin,  he  was 
apprenticed  in  185S  to  a  chetnisi  in  Liiljcck.  He  soon  tired  of 
the  shop,  and  went  to  siurly  chemistry  at  Kiel  and  Giesaen  where 
he  proceeded  to  the  degree  Cf  dOCtOT  Of  philosophy.  In  l96i 
Stinde  received  on  appointment  as  caasuUing  chemist  to  a 
large  indnttiial  uudeitaldng  in  Hanbuig;  bat,  hmwning  editor 
of  the  Hamlmrger  GtverbeMall,  he  gndoally  tnasfened  Us 
energies  to  journalism.  His  earliest  works  were  little  comedies, 
liealing  wilh  ILimliurg  life.  I  IioukH  he  continued  to  make  scientific 
contribution.s  to  various  journals.  In  iS7f>  Slindc  settled  in 
Berlin  and  began  the  series  of  stories  ot  the  Huchholz  family, 
vivid  and  humorous  studies  of  Berlin  middle-class  life  by  which 
h<-  is  most  widely  known.  Be  died  at  Oiibeig  near  TTimrl  on 
the  7lhof  .'\ugusl  1005. 

The  first  of  the  series  Buchholuns  in  lUilien  (translated  by  H.  F. 
Powell,  1K87)  appcired  in  iM8a  and  achieved  an  immons*  succeM. 
It  was  followed  bv  /••■<•  /-.intiVir  liuthlwh  in  IM4  (translated  bv  L.  D. 
Schmitz,  1885);  Frau  Buckkolz  im  Orient  in  ltM8;  Frau  WitheJmint 
yOer  FamiUtOmlM*kmr  Tml\ traniUted  by  H.  F.  Powell,  1887) 
in  1M6:  WUMmim  BmcUuUf  MemalreH,  in  1894;  and  Hotd  BtuA- 
holz;  AussUUuntserMmisse  der  Frau  WilMmine  BtuhMs,  in  1896. 
L'nder  the  pseudonjms  of  .'Mfrcd  dc  V'almy,  Wilhelminc  Buchholz 
.md  Richard  F..  Ward,  he  also  published  various  other  works  of 
mure  fir  l<-s!<  merit ,  a;nn::^;  u  h:i  li  Ins  .\alurfihilosnpkie  1  IM^K)  de^-rves 
"ifiecial  mention;  his  Waidnmdlcn  (iHbl)  have  lx--en  transl.ttcd  into 
Kiiglish. 

STIMK-WOOD,  in  botany,  a  South  .\frican  tree,  knowTt  botani- 
caOy  as  Ocotca  buUala,  and  a  member  of  the  family  Laurincae. 
Other  names  for  it  are  Cape  Walnut,  Stinkhout,  Cape  Laurel  and 
Laurel  wood.  It  derives  its  name  from  having  a  strong  and 
unpleeaant  smell  when  fresh  felled.  It  is  med  for  buildbg  la 
Sooth  Africa  and  is  described  by  Stone  (TinAtrs  e/  Comment, 
p.  1 74)  as  "  the  most  l)eautiful  dark^alouied  wood  that  I  have 
yet  met  with."  It  is  said  to  be  a  substitute  for  teak  and  equally 
durable.  The  wood  is  dark  walnut  or  reddish  brown  to  Idack 
with  a  yellow-  s;i|)-woo<l,  an<l  the  grain  extremely  tine,  close, 
dense  .iini  ^mooth. 

STIPEND,  a  fixed  periodical  p.iymcnt  or  salary  for  services 
rendered.  The  word  is  particularly  used  of  the  income  from  an 
ecclesiastical  benefice  or  of  the  salary  paid  to  any  minister  of 
religion,  Li  the  United  Kingdom  a  paid  magistrate  or  justice 
of  the  peace,  appointed  by  the  Crown  on  the  advice  of  the  home 
aecntaijr  for  ccitam  bcnia^  are  tcmwd  "  tt^widhuiiee "  or 
"  atipendfauy  magistrates  "  (see  JostKB  ov  IHB  Peace).  The 
Latin  ttipenditm  (for  rtipipendium)  is  derived  fran  slips,  a  gift, 
ror.tribiition  (ori^'inally  a  heap  of  coins,  tHpon,  to  press;  mass 
together)  and  pcndere,  to  weigh  out,  pay.  TUs  was  applied 
fint  to  the  pay  of  the  amy,  and  hence  was  tiled  in  the  acoae  of 
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military  service,  In  such  phrases  as  siipendia  Jaem,  and  of  a 

campaign,  cf..  iiitMJ  itipendia  merUil  (Tac.  Aim.L  17).  It  also 
meant  a  tax  or  impost,  payable  in  money. 

STIRUNG.  MARY  ANNB  [Fanny)  (181 5-1805),  English 
actrc&s,  was  born  in  London,  the  daughter  of  a  Captain  kehl. 
After  some  exticrience  at  outlying  theatres,  she  appeared  in 
London  in  1436.  Having  been  successful  as  Cclia  in  As  You  Like 
It  and  So|lllin  in  The  Road  to  Ruin,  Macrcady  gave  her  an 
oppocttni^  to  play  ConteHa  to  ba  Lear,  and  MadriliBf  War  to 
Ui  Jaaui  V.  la  tke  Kav.  JaoM  WUte'a  Kin  tfOKtCwmmmtt. 
In  tS$s  sbe  created  Feg  WoflingtaB  in  Reade  and  Taytor's 
MaAt  atii  Faces.  MeanwhOe  she  lud  married  Edward  Stirling 
(d.  1804),  an  actor,  manager  and  dramatic  nuthnr,  In  later 
years  Mrs  Stirling  gained  a  new  popularity  ;s3  the  nur^t  in  Ir\  wij;  i 
presentation  (1882)  of  Romeo  and  Juli<t,  and  again  1  iSS;i  Ajth 
Mary  Anderson;  and  she  was  the  Martha  in  Irving's  prouuction 
of  Faust  (1885).  She  died  on  the  30th  of  December  1805.  having 
in  the  previous  vcar  mivrried  Sir  Charles  Hutton  Gregory  {i^i^- 

iao8). 

•XIRUNO,  JAMBS  (1699-1770),  Scottish  mathematician, 
tUrd  ton  of  Archibald  Stirling  of  Garden,  and  grandson  of  Sir 
AtcbOMld  StirHiw  of  Keir  (Lo(dGardeB,a  lord  of  seMioa),waa 
bom  at  Garden,  Stiriingshire,  In  169a.  At  eii^teen  yean  of  age 

he  went  to  Oxford,  where,  chiefly  through  the  influence  of  the 
earl  of  Mar,  he  was  nominated  (1711)  one  of  Bishop  Warner's 
exhibitioners  at  Balliol.  In  1715  he  was  expelled  on  account  of 
his  corrcspon<k'nce  with  members  of  the  Keir  and  Garden 
families,  wiiu  ucrc  i.ntid  Jacobites,  and  had  been  accessory 
to  the  "  Ualhering  of  the  Brig  o  Turk  "  in  i;o8.  trom  Oxford 
he  made  his  way  to  Venice,  where  he  occupied  himself  as  a  pro- 
fessor of  matlwmatics.  In  17 17  appeared  his  Lineae  tertii 
ordinis  Netmonianae,  site  .  .  .  (Svo,  Oxford).  While  in  Venice, 
ako,  be  commtiBicatcd,  tbtou^  Sir  Isaac  Newtoii,  to  the  Royal 
Society  a  paper  entitled  "  Metbodm  difoentialk  Ncwtoniaiia 
illustrata"  (Phil.  Trans.,  1718).  Feailaf  aaBsssination  on 
account  of  having  discovered  a  trade  secret  of  the  glass-maken 
of  Venice,  he  returned  with  Newton's  help  to  Lcir.ilon  about  the 
year  17:5.  In  London  he  remained  for  ten  years,  being  most 
part  of  the  time  connect e<l  with  -m  academy  in  Tower  Street,  and 
devoting  his  leisure  to  mnthemaiics  and  correspondence  with 
eminent  ni.it hematicians.  In  17  his  most  important  work  was 
published,  the  Mtihodus  difennlialis,  site  irattaius  de  jummii- 
tume  U  inttrpoUiliont  serierum  infinitarum  (410,  London), 
whicfa,  it  mutt  be  noted,  is  something  more  than  an  expansion  of 
the  paper  of  1718.  In  1735  be  communicated  to  tbe  Royal 
Sodetjr  s  ptqwr "  On  the  Fignn  of  the  Baitb,  and  00  the  Varia- 
tion of  the  Force  of  Gravity  at  its  Surface.'*  In  tbe  sane  year 
he  was  appointed  manager  for  the  Scots  Mining  Company  at 
Lcadhills.  We  arc  thus  prepared  to  find  that  his  next  paper  to 
the  Royal  Society  was  concerned,  noi  with  pure,  but  with  applied 
science  "  Drsrriplion  of  a  Machine  to  blow  Fire  by  the  Kail  of 
Water  "  il'hiL  ir  <n^-  174- '  HisnLimc  is  also  connected  with 
another  practical  undertaking,  since  grown  to  vast  dimensions. 
The  accounts  of  the  dty  of  Glasgow  for  175a  show  that  the  very 
first  instalment  of  ten  millions  sterling  spent  in  making  Glasgow 
a  icaport,  via.  a  sum  of  £38,  4s.  4d..  was  for  a  silver  tea-kettle 
to  be  preaeated  lo  "  Jaam  Stirling,  mathematician,  for  his  service, 
pains,  and  ttottbk  in  anrveying  the  river  tomidadeepHtuig  it  by 
loeha."  Sdilbw  died  in  Edinburgh  on  the  5tl>  of  Deember 

W.  Fraaer.  The  Stirlings  of  Kfir.  and  Ihrir  Family  Paptrt, 
fBdfaiburgh,  1858):  "  Modern  Hi!itor\'  o(  Leadhills,"  in  GtntUman's 
MagaziHe  (June,  1853) ;  Brewster,  .\frm0irs  ti  Sir  Itoac  NeVllon,  ii. 
3w>.  307,  411.  516;  1  Niciit,  Vital  .Stali sties  tfCkut^  {Mt-tMs), 
p.  -o,  (ilasfmv  llf raid  (Auk.  ^,  iHlib). 

.■\rir)(lu-r  t-<liii:in  i>f  the  Linfue  Uriii  ordinis  was  published  in  Paris 
in  1797 ;  another  edition  of  the  idethodus  dtfftrenlialis  in  London  in 
1764;  and  a  translation  of  the  latter  into  bngliiih  by  Hallida);  in 
London  in  1749.  A  considerable  collection  of  literary  remains, 
consisting  of  papcfs.  letlenand  twomanuacri|>t  volumes  of  a  treatise 
on  waighlB  aad  aaainns,  an  ilill  pracrved  at  Garden. 

STIRLOWtlAini  HDTCHIMNI  (iSso-1909),  Scottish  philo- 
sopher, waa  bom  at  Ghagow  00  the  saad  ^Jtwe  iSsa  He 
waa  educated  at  Clisgnw  Uaivewity,  whew  he  atndied  medicine 


and  philosophy.  For  a  short  time  he  practised  ,^s  a  doctor  in 
Wales,  but  gave  up  hi.s  profession  in  order  to  continue  his  philo- 
sophical studies  in  Germany  anil  France.  From  li-iS.S  to  iSgo 
he  was  GifTord  letturer  at  the  university  01  F.<iinburgh  and 
published  his  lectures  in  iHoo  {Fhilosophy  and  Theology).  U< 
was  an  LL.D.  of  Edinburgh  University,  and  foreign  member  of 
the  Philosophical  Society  of  Berlin.  He  died  in  March  1909. 
His  principal  works  are:  The  Secret  of  Uegel  (1865;  ne* 
ed.  1893):  Sir  WiUitm  HamiUmK  The  PkilMopky  Paap- 
Htn;  a  trandatloD  of  ScbwcglerS  GrjdkkMs  Ar  MibivfUr 
(1867;  12th  ed.,  1893);  Jtrrtid',  Tennyson  and  Jfacaalay,  Jc. 
(1S68);  On  Materialism  (1868);  .is  Regards  Protoplasm  (i860: 
J n d  ed . ,  1 8 7  j ) ;  Lectures  on  the  Ph Uosophy  of  Ltiu  1 :  7 ; ) ;  Pur n  . 
Drama  (1878);  Text-Book  lo  Kant  (iSKt);  f'hiiosophs  \n  :ki 
/'  t.'j,  Diiru-inianism;  Wc^knun  and  H  urt  (1804);  H  Aiji  IS 
1  houfiht  f  Or  the  I'roUem  of  Philosophy;  By  Way  of  a  Concluston 
So  Far  (looo);  The  Categories  (1903).  Of  these  the  roost 
important  is  The  Secret  of  Hegel,  which  is  admitted,  both  ia 
England  and  in  Germany,  to  be  among  the  most  scholarly  and 
valuable  contributions  to  Hegelian  doaiioe  and  to  moden 
phikaophy  in  general.  In  tbe  pieCue  to  the  near  oditian  he 
explains  that  he  was  fint  dnwn  to  the  studyef  Hegd  by  aedai 
the  name  in  a  review,  and  mbscquently  heani  it  mentioned  wftb 
awe  and  reverence  by  two  German  students.  He  set  him^lfit 
once  to  grapple  with  the  difBculties  and  to  unfold  the  princijilM 
of  the  Hegelian  dialectic,  and  by  his  efforts  he  introduced  an 
entirely  new  spirit  into  English  philosophy.  Closely  conncclnl 
with  the  Secret  is  the  7V.ii'-  Book  to  Kanl.  which  comprises  a  trans- 
lation of  the  Critique  with  notes  and  a  biography.  In  these  two 
works  Dr  Stirling  endeavoured  to  establish  an  intimate  con- 
nexion between  Kant  and  Hegel,  and  even  went  so  far  as  to 
maintain  that  Hegel's  doctrine  is  merely  tbe  elucidation  and 
crystalliaation  of  tbe  Kantian  syBtcn.  "Hie  secret  of  Hcgd," 
he  says  In  the  ptcHmliiaiy  notice  to  Us  peat  worh,  "  asay  he 
indicated  at  shortest  thus:  Hegel  made  axpHtit  ib»  emnk 
universal  that  was  impticit  in  Kant." 

The  sixth  part  of  the  Secret  contains  valuable  criticisms  on  the 
Hegelian  writings  of  Schwegler,  Rosenlcranx  and  Haym,  and  explaitti 
by  contrast  much  that  has  b<«n  definitely  staled  m  the  preceding 
pages.  r)f  Dr  Stirling's  other  works  the  most  important  is  the 
viiltime  of  t'.ifford  l.ei-iure*,  in  whirh  he  developed  a  t hoory  of  natural 
theti!oi;v  in  relation  to  philosophy  a«  a  whole  .I  5  Regards  ProtO- 
plasm  contains  ,in  .ittcmpted  refutation  of  the  Essay  on  the  Physical 
Basis  of  Life  by  Huxley. 

STIRUNQ.  WIUIAM  ALBZAMDER.  Earl  Off  (c  1567- 
1640),  moat  geaenHy  knowB  «■  Sir  William  Aknnder.Sooatt 
poet  and  tttttmnB.  mb  oC  AlimiiiiUflr  AUniMtw  <if  lIcMtile 
(ClackmanmniiUK),  waa  bona  at  Venstrie  House,  near  Stirflng, 

about  1567.  The  family  was  old  and  claimed  to  be  descended 
from  Somerled,  lord  of  the  Isles,  through  John,  lord  of  the  Isles, 
who  married  Margaret,  daughter  of  Robert  II.  William 
Ale.\ander  was  probably  educated  at  Stirling  grammar  school 
There  is  a  tradition  that  he  was  at  Ghisgow  University,  and. 
according  to  Drummond  of  Hawthorndcn,  he  was  a  student  at 
the  university  of  Leiden.  He  accompanied  Archibald.  7th  cari 
of  Argyll,  his  neighbour  at  Castle  Campbell,  on  his  travels  in 
France,  Spain  and  Italy.  He  OHknted,  before  1604,  Janet, 
daughter  of  Sir  William  £akina»  one  of  the  fialgonia  Sanfly. 
Itttradooed  by  ArgyQ  at  court,  Aleiander  qwedHy  gained  the 
favour  of  James  VI.,  whom  he  fdbwed  to  England,  where  he 
became  one  of  the  gentlemen-extraordinary  of  prince  Henry's 
chamber.  For  the  prince  he  wrote  his  Paraenesis  tn  Ihc  Prinet 
.  .  .  { 1604),  a  {KJcm  in  right-lined  stanrjis  on  the  familiar  theme 
of  jirincrly  duty.  He  was  knighted  in  1600.  On  the  death 
of  Henry  in  1612.  when  he  wrote  an  elegy  on  his  young  patron, 
he  was  appointed  to  the  hou.sehold  of  prince  Charles.  I> 
1613  he  (in  conjunction  with  Thomas  Foulis  and  Paulo  Pinto, 
a  Portugucae)  received  from  the  king  a  grant  of  a  silver-mine 
at  HQdmton  near  Linlithgow,  from  wbkb,  hoifever.  neither  the 
Crown  nor  the  luidcftahm  nmle  any  profit.  laidts  be  htpM 
a  correspoodence  with  the  poet  Drummood  of  Hawthonden, 
which  ripened  into  a  Hfdong  intimacy  after  their  — eting  (M anft 
1614)  at  Mcnstrie  House,  when  Aleiander  waaoa  on*  of  hii 
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short  annual  visits.  In  1614  Alexander  was  appminted  to  the 
En^sh  office  of  master  of  rcquwts,  and  in  July  01  ihe  following 
year  to  a  scat  on  the  Scottish  privy  council.  In  1621  he  received 
from  James  I.  enormous  grants  of  land  in  America  embracing 
the  districts  of  Nova  Scotia,  New  Brtuiawkk,  and  the  Gaspe 
Peninsula,  accompaaied  by  a  charier  appointing  Um  hereditary 
lietttenimt  of  the  new  oeiWy.  This  tenitocy  was  afterwards 
incfHMed  M  pi^NTi  w  a*  to  include  a  great  part  of  Canada. 
Alexander  pwcaeded  ta  leeniit  emigiaDU  for  hia  "  New  Soot- 
land,"  tat  the  tienia  he  offeied  were  lo  meagre  that  be  faikd  to 
attiact  amy  except  the  lowest  dass.  These  were  despatdied  In 
two  vessels  chartered  for  the  purpose,  and  in  i6ss  he  published 
an  En(ouri!^(  mi  m  lo  Culonicy  m  wliii  h  he  vainly  painted  in 
glowing  colours  ilie  natural  aiivaiuaKis  of  the  new  territory. 
The  enterprise  was  further  discredited  by  the  institution  of  an 
order  of  baronets  of  Nova  Scotia,  who  were  to  receive  grants 
of  land,  each  6  sq.  m.  in  extent,  in  the  colony  for  a  considera- 
tion of  £1  so.  An  attempt  made  by  the  French  to  make  good 
their  footing  in  the  colony  was  frustrated  (1697)  by  Captain 
Keitch,  and  Aleaander's  aon  and  namesake  made  two  e:qwditions 
to  Novm  Sooda.  B«t  Alennder  found  the  colony  a  constant 
dain  on  his  icaouroes,  and  was  unable  to  obtain  bom  the 
tmtuiy,  in  spite  of  support,  £6000  wMdi  he  demanded 
as  compensation  for  his  losses.  He  received,  however,  a  grant 
of  xooo  acres  in  Armagh.  He  was  the  king's  secretary  for  Scot- 
land from  1626  till  his  death,  and  in  1630  was  created  \'i<.count 
Stirling  and  Lord  .-Mexandcr  01  Tullibody.  In  the  same  year  he 
was  ainKiinted  master  of  requests  for  Scotland,  an<l  in  it>i,i  an 
extraordinary  judge  of  the  C'ourt  of  Session.  Meanwhile  French 
influence  had  gained  ground  in  .America.  In  1631  Charles  sent 
instructions  to  Alexander  to  abandon  Port  Royale,  and  in  the 
following  year,  by  a  treaty  signed  at  St  Germain-en-Laye,  the 
wfaola  o£  the  teiritoiy  of  Mova  Scotia  was  ceded  to  the  French. 
ai»««iMW  cmtfaMtd  to  ncehw  Mihetantlal  marks  of  the  royal 
fisTour.  Ini63tliaohtalnedapatentginntinchimtheiieivilege 
of  printing  a  tianalatHn  of  the  PjaAm,  of  which  Jaoca  I.  was 
declared  to  be  the  author.  There  b  reaann  to  believe  that  in 
this  unfortunate  collection,  which  the  Scottish  and  English 
chun. ht:i  refusc<l  to  encoiir.i;;e,  Alexander  inrlude<l  some  1,:  hi.s 
own  worli..  He  had  bv(  n  lunimar.dcd  by  James  to  submit 
translations,  when  Jami  s  carr>'inK  out  his  long  entertained 
wish  to  supplant  the  popular  version  of  Stcrnhokl  and  Hopkins; 
but  these  the  royal  critic  had  not  preferred  to  his  own.  It  has 
been  assumed  from  the  scanty  evidence  that  when  Alexander 
was  entrusted  with  the  editing  and  pubUAhlgof  the  Psntms  by 
Chades  L  he  bad  introduced  some  of  his  own  wodt.  In  1633  he 
wu  advaaced  to  the  laak  «f  carl,  with  the  additinnal  title  of 
VisoouBt  Canada,  and  in  tiisolieheeanieeadof  Dovan.  His 
•Ifain  wen  atHI  erabanaaed  and  he  had  begun  to  haOd  Argyll 
House  at  Stirling.  In  1623  he  received  the  right  of  a  royalty 
on  the  copper  coinage  of  Scotland,  but  this  proved  unproductive. 
He  therefore  secured  for  his  fourth  son  the  office  of  general  of  the 
Mint,  and  proceeded  to  issue  small  copper  coins,  known  as 
"  turners,''  which  were  put  into  circulation  as  equivalent  to  two 
farthings,  although  they  were  of  the  same  weight  us  the  old 
farthings.  These  coins  were  unpopular,  and  were  reduced  to 
their  real  value  by  the  privy  council  in  1639.  Alexander  died  in 
debt  on  the  lath  ol  Febraaty  i6$i*,  at  Ua  London  house  in 
Covent  Garden. 

Ha  waa  wiccaaded  hi  the  title  by  his  grandaon  William,  who 
died  «  fBV  OModv  later,  and  then  by  his  son  Henry  (d.  1644), 
who  beenne  the  srd  earL  WhcB  Henry's  gnndaoo  Hcnty,  the 
5th  earl  (1664-1739),  died,  the  earldom  became  dormant,  and  in 
1759  it  was  claimed  by  William  Alexander  (see  below).  In 
i8as  the  earldom  was  claimed  by  .-Mcvander  Humphreys- 
Alexander,  who  asserted  th^t  his  mother  was  a  daughter  nf  the 
first  earl.   The  charter  of  litiwever,  on  which  hisl;tle  rested, 

waa  declared  in  1839  to  be  a  forgery.  See  W.  Turnbull,  Stirling 
iWigi  Oatei  (1839). 

All  Alewnder's  Kterery  work  was  produced  after  1603  and  before 
hia  MfkMis  abwxption  in  politics  about  1614.  The  verse  mqr  be 
dasied  in  thsee  gmqiSi  (a)  poedcal  miscellanies  and  nuaor  verre. 


(b)  dramas,  (c)  the  heioic  fragment  on  JtnaAm  and  the  long  ixiem 

on  Doometday. 

a.  His  carhcst  efTort  was  Aurora,  tonlainint  the  fint  fuuk*  «f  At 
author's  youth  (l>indon,  1604),  ,i  miifirrllany  of  sonnets,  song?  and 
elegies,  showing  considenible  fntiiial  telii  ;t>.  il  little  originality,  in 
the  favourite  themes  of  the  Elizabethan  6onnetecr&.  To  this  mny 
be  added  the  Poroemetit  to  Prinu  henry  i.u.s.),  An  EUgie  on  the 
Death  of  Prince  Henrie  (u.r.),  and  shorter  pieces,  including  a  sonnet 
to  .Micn.iel  Dra>ton,  who  had  called  .Mexander  "a  man  of  men," 
and  lines  on  the  Report  of  the  Death  of  Drummond  of  Hawthormien. 

b.  He  wrote  four  trat;cdies,  Darius  (i6o'5),  Croesus  (1604),  The 
Atexandnuan  (lOos;),  and  Julius  Caesar  (Ko;,!.  Tlie  first  and 
second  were  publishtsl  together  in  IfiOi  as  the  .l/o;iiirr)rii  ti-  Trcnedies. 
a  title  which  was  afterwards  given  by  .Alexander  ;ij  a  pricit  i.f  ti  e 
four  works  in  the  efiitions  of  I607  and  16I6.  Thc>-  arc  didactic 
poems  rather  than  pla>'s,  a  sequence  of  reflections  of  the  t>'pe  of  the 
Falls  of  Princes,  tne  Mirror  for  Magistrates,  or  Lyndsay  s  Dialog 
between  Experience  and  a  Courteour  (known  also  as  the  "  Monarchc  "). 
It  is  vcn,'  probable  that  the  last  sij>;;.:e-,ie!l  liuth  motif  and  title. 
The  pieces  are  dialo>;iics  rather  than  (Imrnas:    the  choruses  arc  of 

I  the  "  Moralitas  "  tyix:  of  kc;-.aisi\ancc  vcr^  rather  than  classical; 
and  the  varied  versiticatiun  i.^  unsuitable  for  representation.  Yet 
thty  coniain  not  a  few  fine  pasages  in  the  soliloquies,  notably  one 
in  Darius  (IV.,  ilL)  on  the  vanishing  of  **  Those  golden  palaces,  those 
gorgeous  halls  "  as  "  vapours  in  the  air,"  which  recall  Shakespeare's 
later  lines  in  the  Tempeit. 

c.  Of  Jonathan,  an  Ilt-roicke  Paemr  intended,  only  the  first  book 
(105  eij;ht-Iined  st.iiuu--)  n.is  wrii^i-n.  Poomesday,  or  The  Great 
Day  of  the  Lord's  Judgement  (1614)  is  a  dreary  production  in  twel\'c 
baoli>«r"heun."extBndHigloneai1y  la^hnei.  Itiswritienin 
eieht-Vned  stamia. 

In  addition  to  the  pamphlet  on  Colonization,  he  wrote  (1AI4}  a 
ciintinuation  or  "  completion  "  to  the  third  part  of  Sidney's  ^mmiSi 
which  appears  in  the  fourth  and  later  editioiis  of  the  Romanca; 
and  a  shore  eritiral  tiact  entitled  Xnocnitr,  a  "  censure  "  of  poeta, 
ancient  or  modern. 

A  collected  edition  of  his  works  appeared  in  his  lifetime  (1637) 
with  the  title  Recreations  vith  the  Muses  (folio).  Aurora  and  the 
Elegie  were  not  included.  A  complete  modern  reprint  The  PoetiaU 
Works  .  .  .  note  first  colUeled  and  edtltd  (but  without  the  editor's  name 
on  the  title-page^  was  published  in  3  vols.  8vo.  in  1S70  (Cdasgow: 
Maurice  (-*i;lc  &  Co.). 

Hii»  Encouragement  to  Colonies  was  edited  for  the  nannat>ne 
Club  by  DavidLaing  (1867),  and  by  Edmund  F.  Slaftcr,  in  5ir  TV. 
Alexander  and  i4mer.  Colonization  (Prince  Society,  Boston,  .Massa- 
chusetts, 1865).  Sec  also  K.  K.  SUfter,  7'he  Copper  Coittage  tf 
the  Earl  of  Stsrlinf,  l6ji  (1874);  The  Earl  of  Stirling's  Register  of 
Rr^yr.l  Letters  relative  to  the  Afairs  of  Sco!hif:d  and  Xoivi  Sc9tia  from 
:•'•!  i"-,'i'',i5  fed.  ('.  Rogers,  with  biogr.i|ihir  ;il  ir:Ii<Kliirli(Mi  :  1  fis.(-|885) ; 
(.".  koRprs,  Memorials  of  Ihe  Earl  of  SlirUng  ilby7) :  the  introduction 
to  the  Works  (1870)  referred  to  above;  the  Register  of  Ike  Fritry 
Council  of  Scotland,  bassim;  and  the  bibltograplw  for  William 
Dniiamond  (g*)  of  Hewthorodea.  (A.B.G.;C.  C.  S.) 

STIBLINO.  WILUAM  ALBXANDBR.  (Utular)  £/utL  or 
(1736-17813),  American  soldier,  waa  bora  ia  Mew  Ifork  City. 
He  waa  ^  aon  of  James  Alcataader  (i69e-x7$6),  at  one  time 
survey  or-fsDaiat  ol  New  Yocli  and  New  Jaiaey,  a  noted  colonial 
lawyer  trao  waa  diibamd  tag  a  yaar  for  hia  conduct  of  the 
defence  in  the  famous  trial  ef  Jolm  Peter  Zenger.  Williara 
served  first  as  commissary  and  thai  as  aide-de-camp  to  Governor 
William  Shirley  at  the  beginning  of  the  French  and  Indian  War, 
and  in  1756  he  accompanied  Shirley  to  EnRland.  when  he  was 
persuaded  to  claim  the  earldom  of  Stirling  (see  abuvei  In 
1750  an  F.dinburgh  jur>'  declared  him  to  be  the  nearest  heir 
to  the  List  carl  of  Stirling,  and  in  1761  he  returned  to  America 
and  assumed  the  title,  although  the  House  of  Lords  in  1763 
forbade  him  to  use  it  until  he  had  proved  bis  legal  right.  Soon 
after  his  return  to  Aaerica  he  settled  at  Basking  Ridge,  New 
Jersey,  and  baauna  a  atember  of  the  New  Jersey  Provincial 
Council  and  aurveyor-fBBncal  ol  the  oolony.  Wamily  espousing 
the  cdonial  cause  at  the  outbreak  of  the  War  of  Indqwndence, 
he  was  appointed  in  November  1775  colonel  of  the  first  regiment 
of  continental  troops  raised  in  New  Jersey,  and  in  the  following 
January  distinguished  himself  by  the  capture  of  an  armed 
British  transport  in  New  York  Bay,  In  March  he  became 
brigadier-general,  and  for  some  time  was  in  command  at  New 
York  and  supers'ised  the  fortification  of  the  city  and  harbour. 
.\t  the  battle  of  Long  Island  he  w.as  taken  prisoner,  but  was 
soon  afterward  exchanged,  and  in  February  1777  became  a 
nuijor-general.  He  participated  in  the  batUea  of  Trenton, 
PruMnitim,  finodywine  and  GcrmaatowB,  and  aapedally 
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distinguished  himself  at  Monmouth.  He  took  a"  active  part  in 
exposing  the  foi-.wux'  Calial,  prcsiiit-d  over  the  court  nn.ri j  il 
of  General  Charles  Lec,  and  enjoyed  the  confidence  of  Washing- 
ton to  an  unusual  degree.  In  October  1781  he  took  command 
of  the  northern  deputment  at  Albany  to  check  an  expected 
invaidaiii  from  Caiuub.  He  died  at  Albany  on  the  15th  of 
Jmuxj  1793.  He  ms  »  member  ot  the  bowd  o(  (Dvemon  of 
M^a^  CoO^  (aow  CnliimWa  UniTCiiity)  and  mi  hbnaelf 
devoted  to  the  atu4y  ^  mathematics  and  astronomy. 

See  W.  A.  Dner,  "Life  of  WilUam  Almnder,  Earl  of  Stirling," 
In  ytiLILi4ibiBaiaicHmu«fai»NMj«rtvHiaaritQtSetiily{l^ 
Voik,  l847)« 

STIRLINO,  a  royal,  munio'pal  and  police  burgh,  river  port 
and  county  town  of  Stirlingshire,  Scotland.  Pop.  (1901), 
18,697.  It  i.s  finely  situ.xtcd  on  the  right  bank  of  the  Forth, 
30J  m.  N.W.  of  Edinburgh  and  20§  m.  N.E.  of  Glasgow,  being 
served  by  the  North  British  and  the  Caledonian  raihv.ays. 
The  old  town  oecii|iiea  the  dopes  of  a  basaltic  hill  (420  ft.  above 
the  tea)  termftmHng  od  thaaorth  and  west  ma  sheer  pwdpfee. 
The  modem  quartets  have  hem  kU  out  tn  the  level  gnuuid  at 
the  hose,  especially  towiids  the  sooth.  Originally  the  town 
was  protected  on  its  vulnerable  sides  by  a  wall,  of  which  remains 
still  exist  at  the  south  end  of  the  Black  Walk.  Formerly  there 
Wire  two  main  entrances — the  South  Port,  100  yds.  to  the 
west  of  the  present  line  of  Port  Street,  and  the  auld  brig" 
over  the  Forth  to  the  north,  a  quaint  high  pitched  structure  of 
four  arches,  now  closed  to  traffic.  It  dates  from  the  end  of  the 
14th  centur>'  and  was  once  literally  "the  key  to  the  Highlands." 
It  still  retains  the  gateway  towers  at  both  ends.  Just  below 
ft  is  the  new  bridge  erected  in  1S29  from  designs  by  Robert 
Stevenson,  and  below  this  again  the  railway  viachict.  According 
to  local  tnditiim,  a  bridge  stood  at  KiMcan,  i  m.  up  the  river, 
not  far  from  the  field  of  the  battle  of  Stirling  Bridge  (1207)- 
The  castle  crowning  the  eminence  is  of  unknown  age,  but  from 
the  time  that  Alexander  I.  died  wiiliin  its  w.ills  in  iiJ4till  the 
union  of  the  crowns  in  1603  it  w,us  ituimaiely  associated  with 
the  fortunes  of  the  Scottish  monarrhs.  It  is  one  of  the  for- 
tresses appointed  by  the  Act  of  Union  to  be  kept  in  a  state  of 
repair,  and  is  approached  from  the  esplanade,  on  which  stands 
the  colossal  statue  of  Robert  Bruce,  erected  in  1877.  The  main 
gateway,  bidlt  hy  James  IIL,  gives  access  to  the  lower  and  then 
to  the  anper  npiaie,  on  the  mith  side  oC  which  stands  the 
pahw^  begui  Janes  V.  (1540)  and  cenplcted  by  Mary  of 
Guise.  The  east  side  of  the  quadiaoi^  b  occupied  by  the 
parliament  bouse,  a  Gothic  building  of  the  tiine  of  Jamce  HI., 
now  used  as  a  barrack-room  and  stores.  On  the  north  side  of 
the  square  is  the  chapel  royal,  founded  by  .Alexander  I.,  rebuilt 
in  the  i -ith  centur>-  .and  again  in  1  soi  by  James  VI.  (who  was 
clni>tene<l  in  itl,  and  afterwards  ronvertcil  into  an  armoury 
and  t'lnally  .1  stnre-room.  Beyond  the  upper  sijuare  i.s  the  small 
castle  garden,  partly  destroyed  by  fire  in  1856  but  restored,  in 
which  William,  8th  cari  of  Douglas,  was  murdered  by  James  II. 
(1452}.  Just  bdow  the  castle  on  the  north-east  is  the  path  of 
BaUangeidl,  wMdi  is  said  to  have  given  private  access  to  the 
fbctmst  and  ftom  which  James  V.  took  his  title  of  "Cuidman  of 
"  «Aen  he  lored  incogidto.  Bebw  it  Is  Gowaa 
Hill,  and  beyond  this  the  Mote  or  Heading  Hill,  on  whidi  Mur- 
doch Stuart.  2nd  duke  of  Albany,  his  two  sons,  and  his  father- 
in-law  the  e;irl  of  I.tnnox,  were  ln  h<  :ic!e<l  in  i-t^' v  In  the  plain 
to  the  southwest  were  the  King's  ('i.iriieris,  now  under  grass, 
with  an  octagonal  turl-rovrrcd  mound  called  the  King's  Knot 
in  the  centre.  Farther  south  lies  the  King's  I'ark,  diietly 
devoted  to  golf,  cricket,  football  and  curling,  and  <:ontaiiiiiig 
also  a  race  course.  On  a  hill  of  lower  elevation  than  tlic  castle 
and  separated  from  the  esplanade  by  a  dsprMrioa  styled  the 
Valley— the  tihing-giound  of  former  timea— •  cemetery  has 
been  laid  out.  Among  its  ddef  features  are  the  Virgin  Martyrs' 
Memorial,  amtscuthif  la  wUte  naible  a  goaidlaa  aagd  and 
the  figures  of  Margaiet  M*Laodiiaa  and  hfargaret  WHaon, 
who  were  drowned  by  the  rising  tide  in  Wigtown  Bay  for  their 
fidelity  to  the  Covenant  (1685);  the  large  pyramid  to  the 
menoty  of  the  Owenaateis,  and  the  Ladka'  Itock»  from  whkh 


ladies  viewed  the  jousts  in  the  Valley.    Adjoining  the  cemcterv 
ijii  the  si>ulh  is  tireyfriars,  the  parish  church,  also  calleii.  nact 
the  Reformation  (1656),  when  it  was  divided  into  two  placet 
of  worship,  the  East  and  West  churches.   David  I.  is  beiimd 
to  have  founded  (about  1150)  an  earlier  church  on  tlicirdte 
dedicated  to  the  Holy  Rotxi,  or  Cross,  which  was  burned  in 
1406.  The  chureh  was  rebuilt  iooo  afterwaids  and  poaiUgr 
some  portions  of  the  preceding  stractnw  wan  iBOOcpciiiedfai 
the  nave.  The  choir  (the  East  church)  was  added  in  1404  bjr 
James  r\'.,  and  the  apse  a  few  years  later  by  James  Beaton, 
archbisho])  of  St  Aiirirc.vH.  or  his  nephew,  Cariiiii.-il  D.^vid  Beaton. 
.\l  the  Wfst  .stands  the  stately  b.attlcmcntiH:l  square  tower. 
QO  ft.  high.    The  nave  (the  West  church),  divided  irom  the 
aisles  by  a  double  row  of  m.-is.=iive  round  pillars,  is  a  transition 
between   Romanesque   rinr!    (Kithic,   with  pointed  windows. 
The  crow-sicp|wd  (iothic  giiblc  of  the  south  transept  afiofdi 
the  main  entrance  to  both  churches.    The  choir  is  in  the 
Decorated  an  J  Petpendicufair  styles  and  is  liigfaer  than  the  aasa. 
The  parish  chtndi  is  aoo  ft.  ioog,  55  ft.  braid  and  s»  it> 
Within  fta  malls  Maiy  Queen  of  Scots  was  cramad  b  isn, 
when  nhw  monlhs  M,  and  tn  the  tame  year  the  eari  of  Ainn, 
regent  of  Scotland,  abjured  Protestantism;  in  1544  an  assembly 
of  nobles  appoinlcfl  Mary  of  Oui,sc  queen-regent;  on  the  2qth  of 
July  1567  James        was  crowned,  John  Knox  prejiching  the 
sermon,  and  in  .\ugxisl  i  cjr  and  June  1 578  the  general  ivssembly 
of  the  Church  of  Scotlantj  met.    Jamra  Guthrie  (161  j-K*!  1, 
the  martyr,  and  Ebenczcr  Kr.skine  (16S0     :j4),  founder  of  the 
Scottish  Secession  Church,  were  two  (pf  tlu-  most  distinguished 
ntinisters.   To  the  south-west  of  the  church  is  Cowane's  Hos- 
pital, founded  in  1639  by  John  Cowane,  dean  of  gild,  for  twelve 
poor  menben  «f  the  gUdry;  but  the  dapoaition  of  the  charity 
has  been  modtfieJ  and  the  hall  servca  the  pupoae  of  a  gBdhall. 
Adjoining  it  is  the  mi]itar>' prison.   Ne.ir  the  principal  eatiance 
to  the  esplanade  stands  Argyll's  Lodging,  erected  about  i6jo 
by  the  isl  earl  of  Stirling.   On  his  death  in  16.10  it  p.-i,>i.sed  to  the 
ist  marquess  of  .Argyll  and  is  now  a  military  hospit.al.  Broad 
.Street  contains  the  ruins  of  M.ar's  Work,  the  pal.ace  built  by 
John  Krskine,  ist  (or  6th)  carl  of  Mar,  aljout  1570.  according 
to  tradition,  out  of  the  stones  of  Cambuskcnncl h  .\bbey;  the  old 
town  house,  er«'cted  in  1701  instead  of  that  in  which  John  Hamil- 
ton, the  last  Roman  Catholic  archbi-shop  of  St  .\ndrews,  was 
hanged  for  alleged  complicity  in  the  murders  of  Daml^  and  the 
regent  Moray;  the  town  ctok,  natond  to  it^t,  and  tbe  bouw 
which  was,  as  a  mural  tablet  says,  tbe  "  nunery  of  Jaaaes  VI. 
and  his  sob  Fiinoe  Heniy."  Tbe  Important  bufldfatga  fnchuit: 
the  high  school;  the  trades  hall,  founded  by  Robert  Spittal. 
James  IV. 's  tailor,  in  the  Back  Walk;  the  burgh  buihlings, 
with  a  statueof  Sir  William  W'allace  over  the  porch ;  the  National 
Bank,  occupying  the  site  of  the  Dominican  mona.stery.  founded 
in  1223  by  Ale.xaniier  11.         dcinoliihcd  at  the  Ref. iniuilion; 
the  Smith  Institute,  founded  in  187  ?  by  Thomas  Stewart  Smith, 
an  artist,  contaitiing  a  picture-gallery,  museum  and  reading- 
room;  tbe  public  halls;  the  Royal  Infirmary  and  various 
charitable  institutions.  Woollen  manufactures  (carpets,  tartans, 
shawls)  an  the  staple  industry,  and  tanning,  iion-ioundrng, 
caniaBe^ndldhig  and  agrionitnial  impteauBt^aking  asa  aba 
carried  on,  in  addMaB  to  fiiinitan  liciiaica,  coopcfage  and 
rubber  wotIes.   Tbe  harfaoor  being  acwwrihb  nnly  at  high 
water,  and  then  merely  to  VGIBela of  small  toanage^  thio  tUpiXBg 
trade  is  inconsiderable. 

Stirling  is  under  the  jurisdiction  of  a  council  with  provost 
and  bailies,  and,  along  with  Culross.  Dunfermline,  Inverkeilbing 
and  Queensferry  (the  Stirling  burghs)  returns  a  member  to 
I'arliament.  The  Abbey  Craig,  an  outl>'ing  spat  of  llie  Ochils. 
1 1  m.  north-east  of  Stirling,  is  a  thickly- woodad  hO  (362  ft. 
lUgh),  on  the  top  of  which  stands  the  WaUaoe  monmnent  (i860), 
a  baronial  tower,  aao  ft.  high,  surmounted  witt  an  open-work 
crown.  The  Valhalla,  or  Hall  of  Hanaa,  oaotaiaa  busts  of 
eminent  Scotsmen.  Cambuskenneth  Abbey  b  altnated  on  tbe 
left  bank  of  the  Forth,  about  i  m.  oast-north-east  of  Stirling  by 
ferry  acroas  the  river.  The  name  is  derived  from  the  (^idic 
ud  maana  "  tbe  CMok  of  Xanneth,"  or  Cabenachwa  a  fciand 
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of  St  Coiumbft  and  palron  of  Kilkenny  in  Ireland.  The  abbey, 
which  was  in  the  Early  Pointed  style,  was  foundcci  by  David  1. 
in  1 147  for  monks  of  the  order  of  St  Augustine.  Several  Scots 
parliaments  met  within  its  walLi,  notably  that  of  :.{j6,  the  lirst 
attended  by  burgesses  from  the  towns.  Al  the  Reformation 
Mary  Queen  of  Scots  bcslowetl  it  on  the  ist  earl  of  Mar  (1562), 
who  a  aaid  to  bave  tited  Xbt  ttoacs  for  his  palace  in  Stirling. 
Li  1709  the  to«m  coutMil  of  ScWag  IMirclMaad  the  Uwl  aiHi  ruins. 
M  that  temba  of  the  abbey  h  the  massive,  four-storeyed 
tWWff— ^rhfcti  is  70  ft.  high,  and  35  ft  square,  and  was  painted 
and  repaired  in  1864 — the  graceful  west  doorway  and  the 
foundations  of  some  of  the  walls.  The  bones  of  James  III.  and 
his  t]ucen,  Margaret  of  Denmark,  who  were  buried  within  tliL- 
prfririct!i.  were  discovereil  in  1864  and  rc-iiiterred  ne.vt  year 
Uni'.cr  ;i  tomb  t.Tcctetl  by  Queen  Mcloria  a!  llic  hi^li  altar. 

Earlier  forms  of  the  name  of  Stirling  are  Siri\  ilen,  Estriuelen, 
Striviling  and  Sterling,  besides  the  Gaelic  Struithla.  It  was 
known  aho  as  Soowdoun,  which  became  the  ofTicial  title  of  the 
Soots  hmldli  The  Romans  had  a  station  here  {Bauhan). 
Jn  1119  H  mt  a  nyat  burgh  and  under  Akauder  I.  mi  oae 
«f  the  Comt  at  Four  Buighs  (aupenedfld  under  James  IIL  by 
the  Convention  of  Royal  Bnqjlii).  In  1174  it  was  handed  over 
to  the  EnfHish  in  security  for  the  treaty  of  FUaiae,  being  restored 
to  the  S(  oti,  hy  Richard  I.  The  earliest  known  charier  was  that 
granted  in  ijj6  by  .\lexaudcr  11.,  who  made  the  castle  a  royal 
rersidence.  The  fortress  was  repeatedly  besieged  during  the 
wars  of  the  Scottish  Independence.  In  1,^04  it  fell  with  the  town 
to  Edward  I.  The  English  held  it  for  ten  years,  and  it  was  in 
order  to  raise  the  Scottish  siege  in  1314  that  Edward  II.  risked 
the  battle  at  Bannockbum.  Edward  Baliol  surrendered  it  in 
1334  in  terms  of  his  compact  with  Edward  III.,  but  the  Scots 
regained  it  in  1339.  Fnnn  tUbi  time  till  the  collapse  of  Queen 
Italy's  fattimes  ia  1568,  Stirling  almost  shared  with  Edinbiiigh 
the  rank  and  privihges  of  capital  of  the  kingdom.  It  was  the 
hiithpiaoe  of  James  II.  in  1430  and  probably  of  James  III.  and 
James  IV.  In  1571  an  attempt  was  made  to  surprise  the  castle 
by  Mary's  adherents,  the  rcRmt  Lennox  being  sl,^in  in  thr  fray, 
and  seven  years  later  it  w.is  captured  by  James  Dovigl^is,  4th 
earl  of  Morton,  after  which  a  reconciliation  t<x)k  place  fietwccn 
the  Protestants  and  Roman  Catholics,  It  was  occupied  in  15S4 
by  the  carls  of  Angus  .and  Mar,  the  Protestant  leaders,  who, 
however,  fled  to  England  on  the  approach  of  the  king.  Next 
year  they  returned  with  a  strong  force  and  compelled  James  VI. 
la  open  tha  gates^  Us  penonal  ssfety  liaving  bean  gouanteed. 
b  ISM  Mnoa  Hniy  am  b^tiaed  hi  the  chspel  nsnd,  which 
bad  been  rebuilt  «a  a  laiger  scale.  After  the  union  of  the 
crowns  (1603)  StirHng  cesscd  to  play  a  prominent  part  «B  the 
national  stage.  The  privy  council  and  court  of  session  met  in 
the  town  in  1637  on  account  of  the  disturbed  slate  of  Edinburgh. 
In  1641  Charles  I.  gave  it  its  last  governing  charter,  and  four 
years  afterwards  parliament  was  held  in  Stirling  on  account  of 
the  plag  11-  in  '-he  capital,  but  the  outbreak  of  the  [R-st  in  Stirling 
caused  the  legislators  to  remove  to  Perth.  During  the  Civil 
War  the  Covenanters  held  the  town,  to  which  the  committees 
of  church  and  state  adjourned  after  Cromwell's  victory  at 
Dunbar  (1650),  but  in  August  next  year  the  castle  was  taken 
by  Genecal  Monk.  In  1715  the  3rd  duke  of  Argyll  held  it  to 
ptevent  the  psasage  of  th«  Forth  by  the  Jacobites,  and  In  1746 
It  was  ineffectually  besieged  by  Prince  Charles  Edward.  In 
'77.)>  in  consequence  of  an  intrigue  on  the  part  of  three  members 
of  the  council  to  retain  themselves  in  otTue,  the  town  was 
deprived  of  its  corjx)rate  privileges,  which  were  not  restored 
until  1781. 

Sec  Uislory  of  the  Chapel  Royal.  Slirling  (Grampian  Club,  i88j); 
Ckiittrrs  of  Stirling  I1MS4;;  Jolin  jamieson,  Bell  the  Cat  (Stirling, 
1002);  The  Battle  of  Sltrltnt  Bruige'  the  Kildean  Myth  (Stirling 
Natural  History  and  Archaeological  Society,  1905). 

mBUMfi-MAZWBLL,  SIB  WlUUJi*  Baet.  (18CS-1S7S). 
Soottiah  man  of  letteia  and  virtaon,  the  only  bob  of  Aidiibald 
SlMfa«  of  Kebr,  BerthsUre,  and  ol  Elisabeth,  thkd  dnghter 
of.Sir  John  Macwdl,  seventh  baranet  of  PoHak,  Kcntnewshire, 
was  faon  at  Keuanc^  near  GtssfDw,  on  the  8th  of  March, 


1818.  William  Stirling  was  educated  privately  and  at  Trinity 
College,  Cambridge,  where  he  graduated  in  iSjg.  On  leaving 
Cambridge  he  spent  some  >ears  abroad,  chietly  in  Spain  and 
Syria.  Having  succeedctl  his  father  as  proprietor  of  Kcir  in 
1847,  when  he  was  made  vice-lieutenant  of  Perthshire,  he  in 
1852  entered  parliament  as  member  for  that  county;  and  he  was 
several  times  re-elected.  On  the  death  of  liis  unde  in  1865  he 
succeeded  to  the  baronetcy  and  estates  of  PoUok,  ssmiming  the 
additional  name  of  MazwcU.  In  the  same  yesr  he  became 
deputy-lieutenant  of  Lanarkdibe,  and  a  like  office  waa  eoo' 
ferred  on  him  in  Renfrewshire  in  1870.  He  married  in  1865 
.\nna  Maria,  daughter  of  the  loth  eail  of  Leven  and  Melville, 
^lic  difii  in  1S74.  and  in  1 876  Sir  William  married  CarolineNoiton. 
In  i  S6.'  he  w  as  chosen  lord  rector  of  St  .Andrews,  in  1873  the  same 
honour  was  conferred  !i>  Edinlmrgh,  and  in  1876  he  became 
chancellor  of  Glaiigow.  fic  was  a  trustee  of  the  British  Museum, 
of  the  National  Gallery,  and  member  of  the  senate  of  London 
University.  In  1876  he  was  created  a  Knight  of  tlie  Thistle, 
being  the  only  commoner  of  the  Older.  He  died  at  Venice  on 
the  15th  of  January  1878. 

Sir  W.  Stirling-.Maxweir*  works,  which  are  invariably  charac- 
terized by  thorough  workmanship  and  excellent  taste,  were  in  some 
cases  issued  for  private  circulation  only,  and  almo»t  all  of  them  are 
now  exceedingly  rare.  They  include  an  early  volume  of  veras 
[Songs  of  ihf  iloly  iMttd,  1848),  and  se\'eral  volumes  containing 
costly  reproductions  of  old  engravings,  along  with  valuable  explana- 
tory matter.  His  l)c-,l-knoscn  puhln  .inons  ,irr  Annuli  of  the  Atltsts 
pf  Spain  (1H48),  The  Chfter  Life  of  Charles  V.  (IHS-M.  Part  of  the 
.ltin<i/j  w.as  revi.scd  and  publi.shed  as  Velasquez  and  kis  Works  (1855). 
The  Chiller  Life  was  at  once  recognized  as  a  valuable  contribution 
to  histocyi  but  its  importance  was  lesaened  by  the  appearance 
a  year  or  two  later  of  Slignet's  CluirUs-QuiHl  and  L.  P.  Gachard's 
ReiraiU  et  mart  de  Charles-Quirit.  A  life  of  Don  John  ej  Austria, 
from  his  posthumous  papers,  e<lited  by  Sir  G.  W.  Cox,  appeared  in 
1883.  A  collected  editicm  of  his  works,  with  a  riiort  memoir, 
appesied  in  1891. 

STIRLINGSHIRE,  a  midland  county  of  Sc  iland,  bounded 
N.  by  Perthshire,  N.E.  by  Clackmannanshire  and  the  Firth  of 
Forth,  S.E.  by  Linli'.ligow shire,  S.  by  Lanarkshire  and  the 
dctache<l  part  of  Dumbartonshire  and  S.W.  and  W.  by  Dum- 
bartonshire; area  2S.8,,S42  acres,  or  451-3  sq.  m.  In  the  north- 
west a  spur  of  the  Grampians  culminates  in  Ben  Lomond 
(319^  ft.),  and  the  centre  is  occupied  by  a  group  known  a;s  the 
Lennox  Uills,  consisting  of  Gargunnock  Uilla  (15Q1),  Fintry  Hills 
(1676),  Kibyth  Hills  (1870),  and  Campsle  Feiis  (1894).  The 
chief  dv«r  is  the  Forth,  the  windbw  of  which  constitute  nest 
of  the  narthem  boundary.  The  other  Important  streams  are 
the  Canon,  which  rises  in  Campsie  Fells  and  flows  mainly  east 
for  25  m.  to  the  Forth  of  Grangemouth;  the  Endrick,  which, 
rising  in  Fintry  Hills,  fjrst  flows  cast,  then  south  and  finally  bends 
round  to  the  wt-st.  a  <lirection  which  it  maintains  for  most  of  its 
course  of  31  m.  till  it  empties  itself  into  Loch  Lotnond:  the 
Kelvin,  which,  from  its  source  in  Kilsyth  Hills,  flows  south- 
svcst  t<i  the  Clyde  at  Glasgow  after  a  rtm  of  22  m.,  and  the  Avon, 
rising  in  the  detached  portion  of  Dumbartonshire,  and  flowing 
for  31  m.  cast  and  then  north  to  the  Forth.  The  principal  lochs 
indude  the  fieatcr  part  of  the  essten  waten  of  Loch  LosMod, 
from  EndridE  montti  to  a  pohit  a  vl  north  of  Jbiveinald;  a 
small  portion  of  the  upper  end  of  Loch  Katrine,  from  a  point 
in  the  centre  of  the  lake  opi>c>site  to  Stronachlachar  to  Glengyle 
at  the  head;  Loch  Arklet,  in  the  r.orth-west  area,  i  m.  long  by 
}  m.  wide,  forming  part  of  the  water  supply  of  Glasgow; 
the  small  Loch  Coulter,  in  the  parish  of  St  Ninians,  and 
Hlack  Loch,  partly  in  Lanarkshire.  The  Forth  and  Clyde 
Canal  crosses  the  s'juth-eastem  OOTSCr  of  the  coonty  from 
Grangemouth  to  Castlecary. 

Geology. — ^The  oldest  rocks  in  the  county  are  the  Datradian 
schists  which  occupy  the  north-west  beyond  a  great  fault  which 
runs  acroes  from  near  the  bottom  end  of  lAxh  Lomond  in  a  north- 
easterly direction  passing  not  far  from  Aberfoylc.  These  schists 
are  less  altered  and  micaceous  near  the  fault  and  there  i^  some 
evidence  for  believing;  iheni  m  Ik'  of  Ordovician  age.  On  the  stjuth- 
castcrn  side  of  the  f.iult  .irc  thu  c. ir:.;lonirjrates  and  s;ind^tone--N  of 
Lower  Old  Red  Sandstone  age,  which  are  more  highly  inclined  and 
caansr  nesnr  tha  foiilt.  Hertiag  mihintity  on  the  lower  series  is 


Digitized  by  Google 

* 


928 


STIRRUP 


the  Upper  Old  Red  «erie«  of  sandstones ;  but  the  junction  between  the 
two  is  faulted  between  Balfron  and  Kippen;  the  fault  run>  E.N.E  - 
W.S.W.  1  hLii  follows  the  C.irt>f)niferous  system  whirh  ix-rupics 
the  rest  of  the  county.  The  Iowe:<t  ineml>er,  the  C'alciferous  Sand- 
stone group,  consisting  ot  clays  and  maris  with  cement  nodules, 
may  lie  seen  on  both  sides  o<  the  Canipaie  Fells;  it  is  well  cxposfxl 
near  Strathblanc  in  liallagan  Burn.  These  beds  are  suctreedcd  by 
alternating  beds  of  runicmporaneous  tuffs  and  sandstones  and  then  by 
great  sheets  of  di;il!  i-^-  i»itphyrite  which  attain  a  consideral)!*  thirk- 
ness  and  form  well-marked  ridecson  the  southern  side  of  the  Campsie 
HilU:  they  are  I*-.!  developed  north  of  KiUyth  and  east  of  Kintr>'. 
Mcikle  Bm  and  Dun^oil  mark  the  sites  of  the  vent-  froni  wlii*  li 
some  of  these  volcanic  rocks  were  erupted.  The  Carl)onifcrous 
Limettone  aerie*  »  the  next  in  order  aiid  the  lower  bed*  may  be 
found  reatinc  ttpon  the  vokanic  rocln  excefM  where  the  iunctioii  is 
faulted  and  this  series  is  let  down,  as  it  is  between  Strathblane  and 
the  Carron  Water.  As  in  the  neighbouring  counties,  this  »eries 
consists  of  a  lower  limestone  CTOup— with  tnc  Index.  Calmy  and 
Castle  Cary  linieitonet — a  mitidle  group  with  roaK  and  clay  iron- 
stones and  an  upper  limeatone  group  with  the  Hosic  and  Hurlet 

and  Caimbcg;  the  *'  Riuin  "  near  KiUvth  is  a  nrjteworthy  example 
of  an  anticlinal  fold.  The  next  series  U  the  Millstone  Grit— aand- 
stones  with  some  coal-seams  and  fireclays — -which  occurs  towards 
the  eastern  Ixiuntlary.  The  true  Coal-measures  arc  well  dcvcUiiwd 
between  Grangemouth  and  Slenhousemuir  and  about  Falkirk.  I'hc 
more  important  seams  are  the  Virtueweli  (the  highest),  the  Splint, 
Craw  and  Cojchead  coal*.  Intrusive  sheets  of  basalt  have  penetrated 
(he  Carboniferou*  rocks  and  are  now  quarried  for  road  nctal;  Abbey 
Craie  and  Stirling  Castle  hill  are  formed  of  one  of  the  more  important 
of  these  intrusionji.  I-.TIer  bavilt  dik<'s  of  TertLin.-  ace  are  not 
unromrnon.  A  k"0<J  deal  of  l)oulder  clay  cover'-  the  iMer  rnrk-  iiicl 
an  interesting  blue  marine  clay  is  found  beneath  it  in  the  Endrick 
valley.  The  Carse  of  Stirting  »  overbid  by  the  mud*  and  *aflds  of 
the  so  ft.  tailed  beach;  and  traces  of  the  loo  ft.  beach  are  also  to  be 
found* 

ObKOle  mid  Atrkulture.— The  rainfall  for  the  year  varies  fmm 

35  in.  in  the  far  ea»l  to  55  in.  in  the  iiighland  region  in  the  exlre-m- 
north-we^t.  The  mean  annual  temperature  is  47'5''  F.;  for  Janinri, 
38*  F.,  for  July  59°  F.  The  arable  soils  are  of  two  kinds,  hxalU 
distinguislied  ,is  "  carse  "  ami  "  drylield.  "  the  re^t  of  the  land  bciny 
composed  of  pasture,  moor  and  peat.  The  "  carse  "  extends  alonu 
the  valley  from  Buchlyvie  to  the  eastern  boundary^  a  diitance  o? 
32  m.  (by  the  river),  with  a  breadth  of  r  to  4  m.  The  soil  consists 
of  the  finest  clays,  without  stones,  but  interspersed  with  strata  of 
marine  shells.  It  has  b<-en  largely  stripped  of  the  overlying  peat, 
and  by  draining,  subsoil  ploughini;  ami  the  use  of  lime  has  l.'ccn 
converted  into  .1  rich  s<iil,  es|iei  l.dly  .i  l-ijiit;!  (ur  »hi-at  .in<l  lie, ins. 
The  "  dryfield,"  mostly  reclaimed  since  the  l>egiriniiiv;  of  the  18th 
century,  occtipies  the  valleys  and  the  higher  ground  bordering  the 
carse.  It  is  fertile  and  well  suitetl  for  iHjtalocs  and  turnip>.  In  the 
order  of  their  importance  the  grain  crops  arc  oats,  barley  and  wheat. 
Beans  are  also  extensively  grown.  Livestock  is  raised  m  inrre-asiny 
numbers.  The  she<'p  are  ihiiflv  black-faced,  the  cafle  Iri-h,  short- 
horns and  cross-breeds,  .\yrshires  arc  the  prin;  ipal  brecci  on  the 
"dryfield"  farms,  where  butler-making  is  laiyely  carried  on. 
Horses  are  ke|>t  onl\  lor  farming  oiierations  or  for  stoi  k.  and  .a 
considerable  numtjcr  of  pig,^  are  reared.  The  average  size  of  the 
holdinjjs  is  from  70  to  BO  acres.  The  area  under  wood  is  small. 
Birches  grow  naturally  on  the  lower  slopes  of  the  monntaina  in 
Buchanan  and  Orymcn,  And  onki  ficdy  on  the  bulo  of  Loch 
Lomond.    Larch  Md  SboCb  ir  am  tfa»  Inviifig  trao*  In  nodem 

jilaiitaticms. 

Other  hiduslrUs. — The  coalfield  of  the  soutll*Cnst  Supplies  the 
staple  iiulustn.'.  Iron  ore,  firerlay  .md  oil-sh.Tic  arp  als«i  obtained, 
whde  limestone  is  extensively  wrought  in  the  ('ain;i.ie  rilstrict.  an(l 
Mndatooe  is  quarried  in  many  parts.  The  ironworks  at  Carmn  and 
Falldfk  are  impoftaat.  Wooitena  are  manufactured  at  Stirling  and 
Bannoekbom;  calico-printing  and  bleaching  are  established  in  the 
«<iuth  wi-it,  rspcrially  at  Lennoxtown,  Strathblane  and  Milton. 
There  .in  .  Ii, -mral  works  at  Falkirk.  Stirling.  IX-nny  and  Lennox- 
town.  Ihroughout  the  county  there  arc  several  breweries  and 
distilleries,  and  at  Grangemouth,  the  principal  port,  shipbuilding  is 
carrie<l  on.  The  southern  and  south-eastern  dbtricts  are  serscd  by 
the  North  Biitidi  milvay  firnn  Edinbuisli  to  Glaiwow  (via  Falkirk) 
and  dwCaledonnin  railway  from  Glasgow  to  Stirling  (via  Larbert). 
while  branches  connect  Grani^mouth,  Denny  and  other  places  with 
the  through-lines.  The  Forth  &■  Clyde  railway  crosses  the  shire, 
mostly  in  the  nr>nh,  from  Siirlini;  to  fiallorh,  and  the  North  Britii^ 
also  runM  from  Glasgow  to  Al-crd  >\  te.  In  the  tourist  iCnWHI  tlUR  i> 
a  steamer  service  from  L,eith  to  Stirling  (37  m.). 

P0fidath»  md  AdmimulniioH.—la  iSqi  the  (xipulation 
numbered  118,021,  and  in  looi  it  was  i4J.><)i,  or  315  persons 
to  the  square  mile,  an  incrca,se  for  the  decade  exceeded  only  by 
the  shirus  of  Linlithgow  and  Lanark.  In  i.joi  there  were  tin 
penoDs  who  &polu:  Gaelic  only  and  2014  Gaelic  aad  £ugU&h. 


The  principal  townt  are  Falkirk  (pop.  30,380),  Stirling  (t8,6<)7), 
Grangemouth  (S3S6).  Kilsyth  (7292),  Sicnhou&cmuir 
Denny  and  Dunipiicc  (515*).  Bridge  of  .-\Jlan  (3^40),  and  Bonn> 
l)ridge  (3009).  The  shire  returns  a  member  to  parliament, 
and  Stirling  and  Falkirk  respectively  belong  to  the  Stirling 
and  Falkirk  district  groups  of  parliamentary  burghs.  The 
police  burghs  include  Falkirk,  Grangemouth,  Kilsyth,  Denny 
and  I>unipace  and  Bridge  of  Allan.  The  shire  forms  a  aberiO- 
dom  with  the  counties  of  Dumbarton  and  Clackmannan,  but 
there  is  a  resident  sherifl-substitute  at  Stirling  and  another  at 
FaUuilL.  The  ahixe  k  under  schoolboard  juaidiction,  aad  that 
ai«  •econdaiy  «i  wd  ai  aebaca  Md  ait  Khoob  at  SUdiog  and 
FaikiiL  ltetinmenudh«f  StidiiitwdKibytb  subaidi^ 
daaica  in  tdence  and  art,  beridea  manud  initroction,  and  Denny 
and  Dunipacc  maintains  a  mining  instruction  class 

History  and  Antiquities. — The  wall  di  AiUuinui,  built  by 
LoUius  Urbirus,  in  .so.  14^,  connecting  the  Forlli  and  Clyde, 
passed  through  the  souih-ca.st  of  the  county,  in  which  it  is  locally 
known  us  draham's  iJyke.  At  Ca.stlecary  and  Camelon,  which 
were  both  stations  of  consequence  on  the  line  of  the  wall, 
many  interesting  relics  have  been  found.  The  Ca 
way,  a  Roman  road,  ran  eastwards  from  CasUccaijr, 
the  rampart  at  Camelon,  whence  it  piwawlad  ttOtdtiwdl  to 
Stirlios  and  the  Faith,  where  there  mt  %  aUtioa  Wtr  the 
present  bridge  of  Drip.  Thence  it  emind  the  river  to  K«ir 
and  Dtinblaae  in  FerthaUie.  To  the  nofth-ent  of  the  Car* 
ron  foundry  there  stood,  tiU  ha  denolhion  in  1743.  a  tine 
circular  Roman  building  called  Arthur's  Oon  (oven:  ur  Julius's 
Hof,  but  the  two  mounds  in  Dunipacc  parish  supfKJicd  to  have 
been  raised  as  monuments  of  peace  between  the  Komans  and 
Caledonians  are  probably  of  nattiral  origin.  .After  the  with- 
drawn! oi  the  Kumaiis  the  county  once  more  fell  into  the  hands 
of  the  I'icls,  the  original  inhabitants,  who,  however,  (gradually 
retired  before  the  advance  of  the  Saaons  and  Scots.  Hy  the 
time  of  Malcolm  Canmore  (d.  1003)  the  lowland  area  had  be- 
come settled,  but  the  highland  tract  remained  a  disturbed  and 
disturbing  regkm  until  the  pafifiration  iaUowing  the  Jacohitt 
t  iding  of  1745-46.  The  coaaty  pl^red  *  riMii|iir imim  peit  in  the 
stru^le  for  Scottisb  inilniniiilanni,  hobv  pntiadnfy  -mr'T*"^ 
with  many  of  the  n^loita  ti  %  WittBra  Wallaoe  and  Robert 
Bruce.  The  three  great  battles  of  the  independence  were 
fought  in  the  shire — Stirling  Bridge  (1JQ7).  I^alkirk  Uj<jS), 
B.ninockburii  (1^14).  James  111.  w;is  stabbed  to  death  in  a 
cottage  in  the  village  of  Milton  after  the  h.ittlc  of  Sauchicbum 
(t4.SH).  but  apart  from  the  lius-ist ru  is  defeat  of  the  Covenanters 
at  Kilsyth  (1645)  and  the  transitory  triumph  which  Piinoc 
Charles  Edward  won  at  Falkirk  (1746),  the  hiatoty  of  the  Aitt 
practically  centres  in  that  of  the  county  town. 

BIDLIOCRAPHY.— Sir  Robert  Siblwild,  Destriptinn  of  Stirlintskin 
(1710):  Nimino,  Hislorv  of  Stirlingskire  (1777.  1880);  Regulrum 
Monasterii  S.  Marie  at  Cambuskennelh  (Kdmbuigh,  1873);  W. 


Rowand  Anderson,   Slirlitif   Ciistle  (l 
I.Diinitics  of  Stirling  (Stirling.  I(s<j7),  Old 
1898);  J.  W.  Small,  UU  Stirling  {i>^')7)- 


OU 


STIRRITP  (O.  Eng.  stirjp.  stiRrap,  M.  Eng.  stiTop,slyrope,kc. .ij. 
a  mounting  or  climbir.ir-ropc .  ( ).  Eng.  sligan,  to  mount ,  climb,  and 
r\ip,  rope.  cf.  Du.  slijUui^d-  liierally  mounting  bow  or  loopi.  Ger. 
Stfifil'Ui^fil .  a  loop  usually  01  mul.il.  sus|  n-tided  by  an  a<ljustabie 
strap  from  the  saddle  and  used  as  a  sup(K>rt  for  the  foot  of  a 
rider  of  a  horse  when  seated  iu  the  saddle  and  as  an  aid  in  mount- 
ing. The  earliest  use  of  stirrups  seems  to  have  been  in  the  East, 
for  they  are  mentioned  in  early  Chinese  fitentiue  and  examples 
which  must  be  earlier  than  the  7th  oentuiy  *jb.  have  been  found 
in  Japan.  The  Gisdn  aad  Samana  did  not  oee  then  but 
mounted  by  vadtins  or  fam  •  mounting  Uock  (see  Smdum 
MD  HanmB).  The  earBest  evidence  of  their  use  in  Eurofw  b 
in  the  Art  of  War  of  the  emperor  Maurice  (a.d.  58J-60J').  They 
were  probably  brought  into  use  by  the  nomad  horsemen  of  Asia. 
The  stirrup  of  the  early  middle  ages  seems  to  have  been  light 
and  semicircular  or  triangular  in  shape.  By  the  14th  centtirv- 
tiie  footplate  became  broader  and  the  sides  heavier  and  iTn.i- 
mented.    By  ibc  i6tb  century  this  ornamentalioa  increases 
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and  open  inetiil*woik  to  uaed.  Tka  Anb  stlmip  to  vtiy  lacfe, 
aSdrdlnf  a  rest  for  the  entire  aoie  of  the  foot;  KHBetinea  the  heet 
part  projects  and  tcrmtn&tcs  in  a  sharp  point  used  as  a  spur. 

Sec  the  plates  in  K.  Hotteuroth,  TracUen,  Haus-  t'eld-  Hitd  Kriegs- 
tgrUkuh^m.  Ac  (moi);  and  K.  ZaOdlla,  Die  5MgMc4  •A  " 
nrmtH-auwIekhmt  (ttW- 

8TJBRNHJBLM,  GEORO  (1598-1671),  Swedish  po€t  and 
scholar,  whose  original  name  va>  Gdnn  Lilja,  was  bom  at  Wilca 
in  Dalecarlia  on  the  7th  of  AHfUt  isot-  He  took  hia  degree 
at  Gteitowald,  and  spent  some  years  in  travelh'ng  over  every 
quarter  of  Eniope.  On  his  return  in  1636  be  maintained  a 
coneapcadcBee  with  Salmaaiaa,  Hdnmua,  and  other  acholan. 
He  tanght  at  Vesterfs,  and  then  at  Stockhotai,  attracting  the 
notice  of  Gustavus  Adolphus,  who  gave  him  a  reapomibhs  post 
at  Dorpat  in  1630,  and  raised  him  next  year  to  the  nobility. 
ATtcr  the  Icing's  death,  Christina  attached  him,  as  a  kind  of 
poet  laureate,  to  her  court  in  Stockholm.  His  property  lay  in 
Livonia,  ami  ssIilti  the  Russians  plundered  that  province  in 
1656  the  poet,  who  was  in  temporary  disgrace  at  court,  was 
reduced  to  extreme  poverty  for  two  or  three  years.  He  subse- 
quently became  judge  at  Trondhjem,  member  of  the  council  of 
war  (1661),  and  president  (1667)  of  the  College  of  Antiquities  at 
Stockbohn.  He  died  at  Stockholm  on  the  sand  of  April  1673. 
Hb  freatest  poem  Hmwfn,  b  a  didaetk  allapMr  in  hiiBBataii, 
written  in  very  musical  vene,  and  with  ahnoat  Orieotal  aplendmir 
of  phrase  and  imagery.  The  Htmits,  which  deab  with  the 
familiar  story  of  the  dispute  for  the  hero  between  Duty  and 
Pleasure,  was  lifit  printed  at  Upsala  in  i6=;5  but  was  tini&hed 
some  yu.irs  (.-arlicr,  Brollops  lttn'iirs  Ihugkommthe,  a  sort  of 
seriu-cumic  epilhalaniium  in  the  same  measure,  is  another 
ver>  hriliiaiit  work.  His  masques,  Th<-»  fAiif^nr  Cupido  (Cupid 
Caught)  (1649),  Prtds-iijl  (The  Birth  of  Peace)  (i6,»9),  and 
PariMssus  thumphans  (1651),  were  written  for  the  entertain- 
ment of  Queen  Christina.  He  can  Mucely  be  said  to  liave 
i>een  successful  in  hia  attempt,  ia  tte  lint  two  of  tbtw,  to 
introduce  unrhymed  song-measures. 

Stjemhielm  was  an  active  phnolagist.  and  left  a  gnat  number  of 
worla  on  Ui^uage,  of  which  only  a  lew  have  been  printed.  He  al»o 
wrote  on  histoiy,  mathematics,  philooophy  and  natural  science, 
producing  original  and  valuable  work  on  every  Hubject  he  attominetl. 
An)on>;  hi>  nuniLrous  work''  arc  Letter  .A  of  the  Lexicon  xodibuiorum 
antt<juorum  golhicorum  (1643,  Archimedfs  rejormatus  (1644), 

Runa  suelica  (Liifaeck,  1700),  and  an  edition  of  Wist  CdMa  Latbok 
(1663).  Hi«  works  were  partially  edited  by  P.  Hanaelli  {Samiade 
vitterhets  arbeUn  af  Svenska  ForfaUare,  vol.  i..  1871),  bv  L.  Hanimar- 
skOld  (Sioi-kholm.  1818),  by  F.  Tamro  (Upsala.  I8«>i).  Sec  also 
C.  J.  Unstrom,  LiOtrM  Pmtft^MeH  (Upmia.  18,38):  there  i*  a  full 
liot  of  hilt  writings  ia  the  ShmM  Utgr^pkMt  Lmkmt,  vol.  xv. 
(Upula,  1848). 

IfOA*  the  term  in  Greek  arddtectttre  (Lat.  ptrfieus)  given 
to  a  bulUing,  the  roof  of  which  u  supported  by  one  or  more  rows 
of  columns,  the  stoai  at  Flis  described  by  Pausanias  being 
import. Ill'  :  \,-.'r,[iIi-.^, 

STOBAEUS.  JOANNES,  sn  r.illnl  tr<im  his  native  place  Stobi 
in  Macedonia,  the  romiiili  r  ot  ;i  v:d.!:vlilc  scries  of  extracts  from 
Greek  authors.  Of  his  liic  rmihing  is  known,  hut  he  probably 
belongs  to  the  latter  h.dt  uf  the  5th  rcnturv-  a  d.  From  his 
ailenoe  in  regard  to  Christian  authors,  it  is  inferred  that  he  was 
not  a  Chiiitian. 

Hie  eatracta  were  intended  by  Stobaeus  for  hb  son  SepUnlus, 
and  were  preceded  by  a  letter  btb^y  wpiiiiring  the  purpose  of 
the  work  and  ghriiic  a  aoBMaaiy  of  tlie  coateot*.  Rom  tbb 
summary  Qxeserved  in  Fhotitta*s  IfftliMlcM)  we  learn  that 
Stobaeua  divided  his  work  into  four  hooks  and  two  volumes. 
In  most  of  our  MSS.  the  work  is  divided  into  three  b<H)k.s.  of 
which  the  llrst  and  second  arc  generally  called  'RK)uryal  C'l  i^i'^si 
Kal  rjOuicd  (Physical  and  Moral  F,xtracts),  and  the  third  Awyp- 
Xtryioi'  (Florilfgium  or  Sermoms).  As  each  of  the  fnvir  books 
is  sometimes  called  'AvOo\drfioi>,  it  is  probable  that  this  name 
originally  belonged  to  the  entire  work;  the  full  title,  as  we  know 
from  PbotitiSt  was  'EiikcrfSm  itwo^fftyitinti'  vwodriKur  /Si^XIa 
itmp».  (Fatcr  Jhokt  tf  BalneU,  Sayings  and  Precepts).  The 
modcn  uiaatement  b  lomewhat  aihitnuy  and  there  are 
aevenl  OMuked  dbacpanciei  betvnn  it  and  the  aooount  given 
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by  Pbodtts.  The  faitrodncthw  to  the  whole  woifc,  treating 
of  the  value  of  philoaophy  and  of  phibwphical  sects,  b  tost, 

with  the  exception  of  the  concluding  portion;  the  secimd 
book  is  little  more  than  a  fragment,  and  the  third  and 
fuurth  have  been  am.dgamatcd  t>y  altering  the  original 
St  lions.  From  these  and  other  indications  it  seems  probable 
that  what  wc  have  i.s  only  in  epitome  of  the  original  work, 
made  by  an  anonymous  Byzantine  writer  of  much  later 
date.  The  didactic  aim  of  Stobaeus's  work  is  appnrat 
throughout.  Hie  hist  book  teaches  phynca^-in  the  wide  MOM 
which  the  Giccks  assigned  to  this  term— by  nwana  of  eitmctl. 
It  b  often  untnistwortliy:  Stohaeus  betrays  a  tendency  to 
confimnd  the  dogmaa  of  the  early  Ionic  philooophers,  and  h« 
occasionally  mixes  up  Platonism  with  Pythagoreanism.  For 
part  of  this  book  and  much  of  book  ti.  he  depended  on  the  works 
of  Ai'tius,  a  peripatetic  philosopher,  and  Did>mus.  The  third 
and  loiirth  Ixxiks,  like  the  larger  part  of  tlie  second,  treat  of 
cthif-;,  the  ;hird,  of  virtues  and  vices,  in  pairs;  the  fourth, 
of  more  general  ethical  and  political  subjects,  frequently  citing 
extracts  to  illustrate  the  pros  and  cons  of  a  question  in  two 
successive  chapters.  In  all,  Stobaeus  quotes  more  than  five 
hundred  writers,  generally  beginning  with  the  poets,  and  then 
proceeding  to  the  hjatoriana,  ocaton,  philoaophers  and  phyai- 
ciaaa.  It  b  to  Urn  that  we  owe  nuay  of  ear  moat  iaipartant 
fBagmenta  of  the  dramatists,  particubrly  of  Euripides. 

Bdtloprlacm  (1609) :  EtUtae,  ed.  T.  Gdsfofd  (iSsa).  A.  Memeke. 
(i86o-i8£b;  JtrflsafoM.  ed.  T.  GoMord  (iSw);  A.  Mciaebe  (i8s5- 
1857). (Hirachnauabud O.  Hense (iflM-ijM. and  1909)- 

STOCKBRIDGE.  a  township  of  Hcrkshirc  county,  in  western 
Massachusetts,  U.S.A.  Pop.  (n)oo).  20S1;  (loio,  U.S.  census) 
lO.iJ.  It  comprises  an  area  of  24  sq.  m.  Lake  Mahkeenac, 
or  Stockbridge  Bowl,  is  about  2  m.  north  of  Stockbridge 
village.  Immediately  south  of  the  village,  in  a  cleft  in  the 
north-western  part  of  Bear  Mountain,  b  loe  Glen,  with 
caverns  ice'Jined  even  in  midsummer.  In  the  aonthaa 
part  ot  the  Unmahip,  on  the  bcundaiy  of  Great  Banington, 
b  Monument  Mountain  (17 10  ft.).  Stockbridge  vilhge  b 
on  the  Housatonic  river,  about  13  m.  south  by  east  of 
Pittsfield,  and  is  served  by  the  New  York,  New  Haven  8i 
Hartford  railway,  and  by  an  interurban  electric  line.  It  is 
well  known  as  a  summer  resort,  with  a  casino  and  goll  links, 
a  war  r:ioiijment,  a  bell  tower  crcctwl  by  David  Dmiky  f  ield 
to  cotntnetiiorate  the  Indian  mis.sion,  a  monument  in  the  old 
burial  ground  of  the  Stockbridge  Indians,  a  public  library, 
and  the  Stockbridge  Academy.  Jonathan  Edwards  (com- 
memorated by  a  monument,  1871)  was  the  pastor  (1750-1758), 
and  wrote  bb  Pnedom  <tf  Ikt  Will  here;  the  Sedgwick  mansion, 
the  home  of  Theodoi»  Sedgwick  (1746-1813),  b  at  Stockbridge; 
his  daughter,  the  author,  Catherine  M.  Sedgwick,  waa  bom  (and 
buried)  here;  and  Stockbridge  was  the  birthplace  of  Mark 
Hopkins  and  of  Cyrus  W.  Field,  who  presented  a  park  to  the 
village.  The  "  village  improvement  society  "  movement  seems 
to  have  originated  at  Sioikhridge  in  1S53.  The  Stockbridge 
(or  Muh-he-kan-ne-<)k)  Indians,  survivors  of  the  Mohican  tribe, 
removed  to  the  Hou-SJtonie  Valley  from  the  west  bank  of  the 
Hudson  river  soon  after  the  first  white  settlements  were  made 
in  New  York;  and  in  1734  a  mission  was  established  among  them 
in  what  to  now  the  township  of  Great  Barrington  by  John 
Seigeant  (1710-1749),  who  ttanalated  part  of  the  Bibk  bto  their 
langiage.  Ia  1736  a  town  6  m.  Mpttie  garjaifng  die  present 
Stodcbridge)  was  bid  oat  for  them.  Laadt  were  held  In  severalty, 
the  Indians  were  guaranteed  the  civil  rights  of  whites;  they  had 
a  church  (under  the  charge  of  Jonathan  Edwards  in  1750-1758), 
and  a  school.  In  1739  their  township  was  in(dr]w>ral ed  >in<lcr 
the  name  of  Stockbridge,  [lossibly  adojitcd  iMrcausc  of  a  resem- 
blance to  the  country  about  Stockbridge,  England.  Many  of 
the  In<tians  fought  on  the  American  side  in  the  War  of  Indcpcn- 
(ience.  In  1783-1788  nearly  all  of  them  removed  to  the  Hrother- 
ton  settlement  (established  1775),  14  m.  south  of  what  b  now 
Utica,  New  York;  there  they  built  New  Stockbridge.  By 
1829  aearly  all  had  left  New  York  for  Wisconsin,  settUng  near 
whit  b  BOW  Sooth  Kaukaaaa.  By  1859  th«iy  bad  icnoved  to 
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in  Sbnuao  comity,  WtMontfa,  whae  they 


See  E.  P.  JoMM,  SitMrUf  Mi  Pmeni  (Springfield,  iSm)  : 
and  J.  N.  DttvidhMNi,  UMtkamtok:  a  History  of  the  Sloetmdge 

Indians  CMilw.iukec,  1863). 

STOCK  EXCHANGE,  a  market  for  the  purrhasc  and  wie  of 
all  descriplions  of  negotiable  siiuritiis  (see  Makkkt;.  In  the 
inunense  majority  of  cases  the  securities  so  dealt  in  arc  what 
■re  known  as  "stocks,  bon<ls  and  shares,"  on  which  interest, 
or  divideod,  to  payable  when  earned;  but  bills  iuued  by  govem- 
menU  aad  nwmfc^l  cxirporations  are  abo  «CGMiOMlly  dealt 
in.  Muy  y«acs  agiOi,  when  the  Bntish  sovenuncat  «m  in  the 
hahit  of  ianiog  exchequer  failh,  •  BOW  oiinlelB  iwm  of  wcuity, 
these  bills  were  quoted  hi  the  oflidal  lilt  of  the  Loodon  Stock 
Exchange;  this  was  possible  becwue  though  nominally  bills, 
they  were  n  ,i!ly  bonds  with  S  variable  rale  of  interest  fixed  half- 
yearly  in  advance  by  the  treasury.  The  inconvenience  of  this 
arrangement  led  to  I'neir  being  abandoned  as  a  porlinn  i>\  the 
system  of  British  government  tmance.  Markets  for  di-aling  in 
securities  have  existed  for  sunu-  hundreiis  of  years.  Their 
organization  was  loose,  there  was  no  siieeilic  bo<ly  of  persons 
forming  the  market,  and  there  were  no  special  rules  governing 
their  procedure  until  within  the  last  hundred  and  fifty  years. 

London. — ^Previous  to  1773  th^  L mdon  stockbntkieia  con- 
ducted their  business  in  sod  about  the  Royal  £xchan|e,  but  in 
that  year,  having  ionnsd  tinnad*H  hxto  an 
the  designation  of  the  Stock  Bniumge,  they,  after 
locating  their  headquarten  in  Sweeting  Ally,  Thtcadneedle 
Street,  removed  to  Capel  Court,  Bartholomew  I.j>ne.  The 
growth  of  business  necessitating  improved  accommodation,  a 
capital  of  £jo.ooo  in  four  hundred  shares  of  £50  each  was  raiwd 
in  irtoi  for  the  purpos<-  of  erec  ting  a  new  building  in  Capel  Court, 
which  w.os  finishe<l  and  occupied  in  the  following  year,  the 
members  at  that  dale  numbering  about  five  hundred.  With 
the  occupation  of  the  new  building  new  rules  came  into  force; 
all  future  members  were  admitted  by  ballot,  while  both  members 
■ad  tbdr  Mlthoriscd  clerks  were  required  to  pay  a  subscription 
of  ten  guineas  each.  As  only  the  wealthier  mem  ben  of  the 
association  had  psmidad  tta  capital  for  tbt  new  buiUBg,  tiw 
Stock  Ridiangp  bsBGeforth  consisted  of  ttra  distinct  Iwdiet 
proprietors  and  subscribers.  In  1854  the  nembetihip  having 
increased  to  about  one  thousand  persons,  an  extension  of  the 
premises  in  Capel  Court  was  effected  at  a  cost  of  £16,000.  .\ 
very  extensive  increa.se  in  the  accommodation  was  made  in  1885, 
when  what  was  for  many  years  afterwards  known  as  the  "  new 
house  "  was  erected.  It  occupies  by  far  the  greater  [lorlion 
of  the  triangular  area  of  which  I'hrogmorton  Street,  Bartholo- 
mew Lane,  i>arl  of  Threadnecdle  Street  and  pari  of  Old  Broad 
Street  form  the  sides.  Sections  of  the  external  parts  of  this 
■m  are  in  the  hands  of  banks,  insurance  companies  and  other 
piaets  of  businesa,  moat  of  tihe  south  side  of  Tluqginorton 
Street  and  most  of  the  Mitdi  ride  of  that  fwitini  of  Old 
Broad  Street  whidi  lies  between  Thragmortoo  Street  and  Thread- 
needle  Stfeet  are  Stock  Exchange  pitmbca.  Snee  t88$  vaifous 
alterations  in  the  use  of  the  space  a\'ailable  have  been  made, 
but  there  has  been  no  considerable  extension  to  the  building. 
A  portion  of  the  siuwe  and  loan  d^aitment  oocnpica  pnniscs 
in  Austin  Friars. 

The  Stock  Exchange  site  and  buildings  are  the  proixrty  of  the 
liolders  of  the  share  capital  in  the  company  called  the  Slock 
Exchange  (Limited),  which  is  under  the  control  of 
nine  "  trustees  and  managers, "  who  are  appointed 
by  the  shareholders.  There  are  now  30,000  shares  of 
unlimited  amonnt  on  whidi  £i»  has  been  paid  up; 
no  one  penon  mMf  hold  auM  thia  mo  shares,  and 
of  the  Slodt  Eaifhame  caa  hold  sbaiea, 
except  hi  the  case  of  the  representatives  of  proprietors  wlw 
acquired  their  shares  before  the  jist  of  December  1875.  When 
a  proprietor  dies  his  shares  must  l>c  sold  to  a  mcml)er  within 
twelve  months  of  his  derca.se.  ,\s  the  dividends  are  handsome, 
there  is  rarely  any  difiiculty  in  finding  a  buyer  fur  such 

The  iacoaie  «{ tbeconpai^  is  derived  fown  the  aanval 
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subscriptions  «rf  members  and  their  clerks,  from  entrsnce  Ices 

paid  by  new  members,  and  from  rents  and  invest  menu. 

The  business  and  discipline  of  the  Stock  Exchange  is  unda 
the  control  of  the  "  cotiuniiiee  for  general  purposes,  "  shortly 
known  as  "  the  committee.  "  This  body  is  com{X)9ed  oi  thirty 
I>crsons,  and  is  elected  annually.  It  is  entirely  distinct  from  the 
"  man.'igers.  "  The  committee,  vslien  called  upon,  .settles  disputes 
between  members  and  sometimes  between  members  and  tbeir 
clients.  It  docs  not  move  in  any  matter  until  this  is  brought 
to  its  notice,  and  even  then  it  freqiuently  declines  to  act.  It 
dues  part  of  its  work  through  sub-committeci,  but  aU  qpNfr 
tions  are  finally  settled  in  full  meeting.  Its  powcia  ue  vcqr 
wide,  ranging  from  the  granting  or  refiutng  of  a  quotation  toa 
new  stock,  to  the  expulsion  of  a  member,  and  the  suspension  «f 
a  "  special  settlement,  "  as  well  as  such  trifles  as  reprimandii^ 
young  members  overburdeneil  with  animal  spirits,  and  tiK 
closing  iif  the  "house"  for  holidays  other  than  those  provided 
for  by  the  rules.  The  commiltee  has  an  enormous  amount  of 
routine  wurk  to  do  or  superintend;  the  "  oflicial  list  "  of  prices 
and  the  ni.irking  of  "  business  done,  "  for  which  the  share 
and  loan  department  is  responsible,  is  super%'ised  by  it;  tlie 
"  official  assignees,  "  who  are  appointed  to  deal  with  the  ssids 
of  defaulting  members,  act  under  the  orders  of  Ibe  committee. 

Membeidlip  of  the  Stock  Exchange  is  for  twelve  BMntls 
oniiyi  eveiyeoe  wbhoat  exception  who  wishes  to  remain  a  mea- 
lier ami  be  le^lecMd  annuity;  the  year  cadt  oa  the  esth  «f 
Mudi.  New  BwadmB  may  be  elected,  (a)  by  the  nominstim 
of  a  member  who  retires  in  favour  of  the  new  member,  or  of  s 
former  member,  or  of  the  lepal  personal  representative  of  i 
deceased  member.  The  candiuale  must  be  retonimendcd  ly 
three  memlx-rs,  who  also  become  sureties  for  him  during  V.ir 
first  lour  years  from  the  date  of  his  admission  for  £500  e.iih 
{l>)  \  certain  number  of  admissions  are  made  each  year,  with- 
out nomination,  of  candidates  with  two  sureties;  under  this 
arrangement  clokf  iriw  b««e  conpieted  foor  yean'  Mnict 
are  admitted. 

Since  the  33rd  of  November  1904,  every  meml)er  has  been 
obliged  to  become  the  owner  of  at  least  one  share  in  the  Stock 
»"*"ir  (^mited).  This  arrangement  h  the  outcome  ef  the 
longstanding  oontrovetsy  respecting  the  "  dual  managemcat " 
of  the  Stock  Exchange,  the  managen  and  the  committee  lidag^ 
as  already  explained,  independent  authorities.  The  arrange* 
mcnt  is,  no  doubt,  anomalous,  but  it  has  worked  efficiently. 
Its  princii>al  drawback  is  the  fact  that,  as  the  managers  art 
proprietors  and  represi^nt  the  Ixxiy  of  jiroprictors  who  werf, 
and  still  are,  a  minority  of  the  members,  ihey  may  be  unccn- 
sciously  biased  in  favour  of  increasing  the  number  of  memben, 
since  the  dividends  on  the  Stock  Exchange  shares  are  derived 
from  this  source.  In  1004  the  number  of  members  had  become, 
temporarily,  at  any  rale,  too  great,  relatively  to  the  business 
to  be  done  by  them,  and  it  waa  decided  to  introduce  the  prindpie 
of  limitation,  not  directly,  but  fay  the  awtboda  fadefly  described 
above^  It  It  hoped  that,  if  the  diaNa  an  all  gradtt^lly  die- 
tributcd  ■moog  the  memben,  the  slight  dtlterenoe  between  the 
interests  of  the  managers  and  the  rest  of  the  Stock  Exchsage 
will  disappear.  The  plan  adopted  involves  of  course  the  dilB- 
culiy  that  it  may  not  he  e.isy  at  all  times  for  a  candidate  to 
obtain  his  qualifying  shares  except  at  a  high  price.  The  new 
system,  however,  api>ears  lo  work  well. 

The  London  Stock  Exchange  is  remarkable  for  having 
developed  spontaneously  a  special  mode  of  doing 
namely  the  diflerentiation  of  members  into  jobbers 
and  brokers.  A  jobber  is  a  member  of  the  Stock] 
Fiichange  wiw,  according  to  the  rules  of  that 
Iwdy,  deea  haibcm  only  with  other  memben,  as  opposed 
to  a  broker  who  doealnuiae«  with  the  public  ■•  well  as  with  his 
fdlow  memlieis.  Any  member  may  at  any  time  make  knom 
his  intention  to  art  as  either  joblwr  or  broker,  but  he  must  not 
act  as  lx)ih  sim-,d;aneously.   The  business  of  a  jobber  (who  is 

sometimes  called  a  dealer)  is  to  be  prepared  lo  "  make  priris  ' 

and  deal  in  certain  classes  of  securities  selected  by  himsclt,  in 
whicb  be  cuiflca  it  to  be  known  that  he  is  a  jobber.  Hethm 
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>  a  jobber  in  "  the  American  market,  "  or  in  the  "  South 
AUcan  market,  "  or  in  the  "  Consols  market  ";  or  in  any  other 
nukat  which  he  chowM.  At  the  '^"■'■'g  ol  his  cueer  he 
MiullrhHbOMlyiorlMibMionaiick  iilHMil  ashe  hu  mede 
tn  die  hnat,  vfafle  mviif  fab  tfaM  m  a  deA  to  •  tanker;  but 
If  he  shows  eblBty  for  the  work  he  aeon  beoomea  known  to  a 
wider  circle  and  may  eventually  m.ikt'  for  himself  a  position  of 
considerable  importance  11;  the  houit,  A  jobber's  method  of 
doinK  business  is  simple  in  appearance.  All  he  has  to  do  is  to 
remain  in  or  near  that  portion  of  the  Stock  Exchange  where 
other  jobbers  in  the  class  of  stocks  he  is  conceri.cd  .ih  congre- 
gate, during  the  greater  part  of  the  day,  and  wait  for  brokers  to 
propose  transactions  to  him.  If  he  is  in  the  Home  Railways 
OMcket  and  a  broker  tells  him  that  he  wants  to  deal  in,  lay  1000 
"  Eaateras, "  meaning  Great  Eastern  ordinary,  he  iqiliea  that 
tbqr  we  le  to  So},  or  wiiatew  the  pace  ia  at  the  momaBt;  this 
neana  thrt  he  iriU  aen  at  the  tai^wr  and  buy  at  the  lower  of  these 
prices  the  «itiMn»  of  ihares  mentioned,  not  knowing  "  which 
way  "  the  broker  wishes  to  operate.  On  the  latter  saying  that 
he  will  sell,  or  buy,  as  the  case  m.iy  l)c.  thr  bargain  is  made,  and 
is  noted  by  both  panics  in  mcmor.mdum  books  for  completion 
at  the  next  "settlement."  The  broker  is  understood  to  be, 
and  usually  is,  acting  for  a.  client  outside  the  house,  and  is  paid 
for  his  trouble  by  a  brokerage  fixed  by  rules  and  paitl  by  the 
client.  The  jobber's  profit  consists  in  the  "  turn,  "  that  is,  the 
diffeieQCe  between  the  two  prices  quoted.  But  it  is  obvious 
that  the  realisation  of  this  profit  by  the  jobber  dq)cnds  on  his 
being  able  to  effect  a  oountcr-aale,  or  puidiaae,  with  some  other 
brdkar  hi  looo  "  Easterns, "  and  it  is  in  lo  fizlog  the  priccabe 
quotea  that,  on  the  average  of  the  day's  or  foiuijgibt'a  tiana- 
actions,  his  book  shows  a  balance  on  the  ri^l  side  that  hia 
ability  is  displayed.  If  he  has  sold  the  stock  and  has  not  got 
it  on  his  books  already,  he  must  procure  it  by  the  next  settle- 
ment in  order  to  dehver  it;  if  he  cannot  procure  it  he  must 
borrow  it  ( b.ickwarda'.io:)) .  If  he  has  bought  it  he  must 
pay  for  it  by  the  next  settlement,  and  should  it  have  gone  down 
in  the  interval  he  will  evidently  have  ma<lc  nothing  on  the 
transaction,  so  far  as  that  settlement  is  concerned;  he  will  have 
the  stock  "  on  his  book"  and  will  have  to  carry  it  over  (con- 
tSBgo)  and  wait  till  aonMone  wants  to  buy  it  of  him  in  order 
to  "undo"  tht  biiiain.  If  be  ia  poaseaaed  of  capital  he  may 

Cfor  sod  hold  the  stock  ontU  its  price  has  risen  coDsiderably, 
aa  a  rote  a  Jobber  triea  to  make  quick  i»ofita.  A  jobber  ia 
net  obliged  to  make  a  price,  and  ill  ttaea  of  serious  trouble  the 
weaker  ones  among  them  refuse  to  do  so,  or  merely  stay  away. 
A  jobber  has  another  deiunce  agaiiist  (he  risk  of  making  a  bar- 
^n  which  he  thinks  he  will  not  be  able  to  "  undo  "  promptly; 
be  can  quote  a  "  wide  "  price,  that  is,  he  could  quote  for 
1000  "  Easterns  "  "  7gi-8oJ,  "  a  price  no  broker  would  be 
likely  to  deal  at.  The  extent  of  a  jobber's  business  depends  on 
the  reputation  he  has  acquired.  Good  brokers,  in  their  own 
M  well  as  their  client's  interest,  always  "  pick  their  man,  " 
especially  in  times  of  danger  and  difficulty.  A  broker  may  be 
fqiwh'H  with  sevcnl  men  in  a  particular  madcet  any  one  of 
whom  be  qidte  aafe  to  daal  with  In  oidlnaiy  timea, 

but  be  win  be  veiy  cuefol  whom  be  cfaooies  to  execute  an  order 
wlthi  when,  owing  to  money  being  dear,  or  for  some  other 
reason,  markets  are  "  bad.  "  The  usefulness  of  the  jobln^r  has 
from  lime  lo  lime  been  denied  by  critics,  who  have  pointed  out 
that  in  other  stock  exchanges  no  difTercntiation  of  members 
into  brokers  and  jobbers  has  taken  place.  It  has  al.-.o  been 
alleged  lhat  his  "  turn  "  is  loo  easily  earned,  which  is  not  true, 
and  that  it  is  often  too  large;  as  to  the  latter  statement,  it  nay 
safely  be  said  that  no  jobber  who  habitually  quoted  prices  which 
were  too  **  wide  "  woidd  get  much  busmess. 

Sinoe  igoo  a  contiovei!^  has  atiaea  aa  to  the  propriety  of 
Jobbem  dwJBng  direct  with  neaaben  of  country  stock  eariiangrs, 
nuB^t  and  of  brokers  dealing  diiact  with  finanrlal  hooaa 
wUh  known  to  have  certain  shares  to  sdL  The  difficulty 
'as  regards  the  latter  chiefly  aflecled  the  mining 
share  market.  It  may  be  argued  that  both  parties 
to  the  letter  of  Stock  Eicfaanie  law, 


but  their  action  can  be  defended.  The  broker  who  goes  for 
a  particuUr  shaie  dhect  to  •  fnancial  bouse  (coUoqnially  called 
"  the  shop  ")  nay  get  belts  tcnns  for  his  dieat,  and  though 
he  abo  geta  a  leoaiul  ooBUiiimieD  Cor  IdmBeU,  piovhied  he  makn 
known  this  latter  fact  to  the  client,  the  trannction  Is  an  innocent 
one.  The  jobber's  action  in  regard  to  provincial  stock  exchanges, 
known  in  Stock  Exclian.L;^  sl.m^'  as  "  slutiting  "  busiricHS,  may 
be  regarded  as  a  rough  compensatory  operation  for  lua.i  01  busi- 
ness he  may  incur  through  the  broker's  desertion  of  him  for  the 
financial  houses.  The  (juarrcl  would  not  have  arisen  but  for 
the  great  increase  in  ihe  members  of  ihe  .Slock  Exchange  and  the 
fact  that  business  during  and  for  some  years  after  the  South 
African  War  was  fwMffident  to  give  •  Hvhig  to  ao  miiir 
competitors  for  it. 

The  hours  of  business  on  the  Stock  Exchange  have  varied 
little  since  the  eaiiy  days  of  the  inatltntion.  They  now  begin 
at  II  a.ra.  and  end  at  3.30  p.m.  on  ordinary  days 
except  Saturday,  but  the  house  remains  open 
until  4  p.m.  On  Saturdays  the  closing  hour  is  1.50. 
During  the  ?c;i,l!.ment  (see  AcxrouNx)  the  house  is  kept  opicn  till 
4.30  p.m.  Bargains  are  "  marked,  "  that  is,  ihe  prices  at  which 
they  are  "  done  "  are  recorded  in  the  otTicial  list,  between  1 1  a.m. 
and  3.30  p.m,  on  ordinary  days,  and  11  a.m.  and  i  p.m.  on 
Saturda>'s;  the  marking  of  a  bargain  is  effected  at  the  request  of 
the  broker  who  made  it;  whenever  investment  purchases  are 
made  a  large  proportion  of  them  are  usually  marked,  as  brokers 
like  to  be  able  to  show  that  they  did  the  business  at  the  price 
stated  hi  the  "centiact  note  "aent  to  the  client.  The  amount 
of  tioafale  a  tanker  takes  lor  a  dient  ia  not  always  lealiaad. 
An  investment  order  gives  much  more  trouble  to  a  broker  than 
a  speculative  order.  In  the  former  case  the  broker  after  anang> 
ing  the  purchase  or  sale  has  lo  perform  various  operations  before 
the  whole  transaction  is  complete.  He  has  to  jirocure  1r:ir.5fcr 
forms,  get  them  profwrly  signed  and  witnessed,  obtain  the 
ccrtilica'. e:^,  it  ihe  ^ecuriiy  dealt  in  is  registered  Stock  or  shares, 
or  the  bonds  if  the  security  is  "  lo  bearer.  "  There  may  be  delay 
in  the  delivery  of  securities  bought  for  which  he  is  not  responsible, 
but  for  which  he  may  be  blamed  by  an  inconsiderate  client.  In 
cases  of  serious  and  unreasonable  delay  a  broker  has  the  drastic 
remedy  open  to  him  of  calling  190a  the  offidalaof  the  "buying* 
in  and  aelling-oat  department "  to  boy  the  stock  at  whatever 
price  may  be  necessary,  the  other  party,  that  i%  the  jobber  wtth 
whom  be  dealt,  paying  any  difference  betweoi  the  agreed  price 
and  the  price  at  which  the  security  was  "  bought-in.  "  Inscribed 
stock  may  be  bought  in  on  the  day  following  the  day  s[H-cified 
for  delivery  of  ii.  Bearer  securities  not  punctually  delivered 
may,  in  some  ca.scs,  be  Imught  in  on  the  day  they  were  due  for 
delivery.  Similar  rules  apply  to  unreasonable  delay  in  payment 
for  securities  sold,  which  may  be  ended  by  a  demand  lhat  the 
stock  shall  be ,"  sold  out."  These  rules  are  intended  for  nae  in 
extreme  cases,  and  are  not  often  resorted  to. 

Every  bargain  which  a  broker  executes  for  a  client  Is  under- 
stood to  be  "  for  the  aoount, "  unless  otherwise  apedlied;  that 
is,  the  completion  of  the  beigain  is  understood  as 
imcnded  to  take  place  en  the  aeit  "settling  day."  ^ 
There  are  two  settlements  in  securities  generally, 
and  one  in  coik-uIs  and  British  government  securities,  India 
stock,  &:c.,  each  month  (sec  .Account).  The  interval  between 
two  seltlements  varies  from  u  days  to  19  days,  but  the  normal 
interval  is  14  days,  and  the  settlemcnl  is  usually  spoken  of  as 
"  the  fortnightly  settlement  "  or  "  ar Lount."  In  most  securities 
it  would  not  be  easy  to  deal  "  for  money,  "  that  is,  to  obtain  cash 
or  stock  on  the  day  of  the  transaction;  but  this  can  always 
be  done  in  consols  and  other  British  government  securities; 
"money"  bargains  in  these  are  sometimes  very  numerous.  Of 
late  the  practice  of  dealing  in  oooaola  for  next  ordinaiy  (not 
consols)  account  has  become  faiify  conunon,  sad  is  now 
recognized  officially. 

All  bargains  for  sale  or  purchase  of  stock  are  supposed 
prima  facii-  to  be  inveslmeni.s,  that  is,  the  form  of  contract  is 
the  same  in  all  cases.    But  if  a  client  has  bought  or  sold 

speculative^  he  will  when  the  settlement  arrives  either 
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the  account  "  by  effecting  a  &ale,  or  purchase,  of  the  stock 
he  hn  operated  in,  or  he  may  request  his  broker  to  "  carry 
over  "  the  bargain  or  "  continue  "  it  until  the  next 
account.  This  operation  may  be  repeated  as  often  as 
the  diat  cbooMit  piovidfid  the  broker  tt  miily 
the  nqidnd  fmdHtim.  B«t  tke  biolMr  h  under  ao  m^^Sm 
to  cany  over,  and  hi  ttaacs  of  dUEoil^,  wim  wouey  h  deer, 
or  poStke  tlireetcnfais,  he  wooM  very  likety  decfine  to  do  to. 
Since  about  1890  an  increasing  number  of  speculative  trans- 
actions have  been  effected  in  a  manner  which  disguises  their  real 
character;  the  security  is,  to  all  appearance,  bought  and  paid 
for  in  the  Slock  Kxchange,  but  the  client  has,  as  a  matter  of  fat  t , 
obtained  the  money  by  "pawning"  the  security  with  a  bank. 
For  many  years  the  relations  between  the  Stock  Exchange 
and  the  money  market  in  its  wider  sense  (see  Market)  have  been 
becoming  closer ;  banks  now  lend  more  freely  than  tbey  used  to, 
and  on  a  wider  range  of  securities;  but  they  also  lend  more 
often  direct  to  the  holder  of  the  aeoiritice  borrowed  on,  and  not 
through  »  MMber  of  the  Stock  Kwhtwgir.  Fonner^  the  nmal 
practice  of  thoee  boaki  irhkfa  had  coneideraMe  buehw  with  the 
Stock  Exchange  was  to  lend  large  sons  on  Ugb-da«  stock* 
to  wealthy  brokers,  who  employed  the  money  inside  the  house 
in  carrying  over  the  accounts  of  their  clients,  or  to  other  brokers 
whom  they  trusle<l.  This  class  of  business  is  still  very  large, 
b\it  clients  are  not  now  always  satisfied  to  borrow  through  their 
bnikcrs,  they  not  infrequently  go  dtrei:;  to  bLitiks  and  borrow 
fri>rn  thL-m.  This  practice  has  its  inconveniences:  formerly  it 
Was  |xis.sible  for  the  jobbers  in  all  important  markets  on  the  Stock 
Exchange  to  form  a  good  idea,  by  comparing  notes  at  each 
MttkouDt,  of  what  dw  condition  of  the  speculative  account 
leal^  was,  but  it  ii  ieia  eaigr  to  do  ao  now,  becaoM  m>  much 
italk  h  "pawned"  with  haaka  that  the  oondmioH  airivcd  at 
by  the  Jobbers  from  eumizdag  only  what  th«y  are  carrying  over 
thenadvesareUaUeto  be  faUfied  through  thdr  finding  (a)  that 
the  account  is  either  lighter  than  they  expected,  stock  having 
been  taken  off  the  market  temporarily  by  means  of  loans  obtained 
from  banks;  or  (6)  that  it  is  much  heavier  than  tlie\  were  pre- 
pared for,  the  banks  having  suddenly  refused  to  lend  any  longer 
on  a  mass  of  sioik  they  had  hitherto  been  carrying.  Banks  are 
apt  to  be  more  capricious  in  their  action  as  regards  this  class  of 
business  than  the  big  "money  brokers";  they  cannot  so  well 
feel  the  pulse  of  the  market,  and  are  therefore  liable  to  sudden 
fits  of  alarm,  and  also  to  hurried  changes  of  policy  on  the  part 
of  their  boards*  which  may  be^  and  usually  are,  based  on  sound 
prin^ilBs,  Imt  are  not  infnquently  caiiled  out  witboat  Mifficicnt 
regard  to  the  cfrcnmstancee  ezteing  at  the  moment  chosen 
for  putting  them  in  practice. 

Speculative  dealings  sometimes  take  the  form  of  "  options. " 
An  option  is  a  right  to  buy  or  sell  a  specified  quantity  of  a  speci- 
fied security  at  a  certain  price,  within  a  specified 
p<rriod;  for  this  right  a  sum  of  cash  is  paid  which 
is  usually  quoted  as  a  percentage  on  the  face  value  of  the 
security.  Having  paid  this  sum  the  purchaser  of  the  option 
watches  the  market  during  the  period  fixed;  if  a  rise  or  fall 
sufficient  to  show  a  profit  occurs  be  sells  or  buys  an  amount 
of  the  security  equal  to  that  baigalned  for  In  the  option  contract 
and  informs  the  broker  with  whom  he  "  did  theopUon  "  that  he 
«eaUi"  the  security  from,  or  "puta"  it  00  him.  Ifnomove- 
ment,  or  aa  insufficient  movement,  oocun  in  the  price  during 
the  specHied  period,  the  "option"  is  " abaadoaed."  This 
form  of  transaction  is  often  a  useful  one  for  a  business  man,  but 
attempts  have  been  made  to  represent  it  as  a  "  safe  "  way  of 
making  money  on  the  ground  that  "  risk  is  limited,"  and,  as  such, 
it  has  been  recommended  to  ine.xperience<l  persons  who  are 
foolish  enough  to  wish  to  speculate  without  comprehendinK 
the  nature  of  speculation.  Option  dealings  are  neither  more 
nor  less  "safe"  than  other  speculative  operations.  Brokers 
who  quote  prices  for  an  option  always  fix  them  at  a  level  which 
will,  on  the  average^  mJbt  their  own  positions  safe,  and  their 
.  unless  they  are  unusually  acttte  and  wdi  informed,  are 
I  likely  to  makeexccptional»  oraay,  pnHts  than  by  the 
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During  recent  years  the  volume  of  transactions  in  inttrat- 
bearing  securities  has  grown  enormously  in  all  the  great  ckits  af 
the  world.  In  London  the  membership  of  the  TktOiwmm 
Stock  Exchange,  the  number  of  securities  quoted  a/Siocft 
in  the  official  list,  and  the  number  of  aectnitiea  f*"*^ 
dealt  in,  liave  eqmnded  greatly,  and  the  nadteta  in  Mew 
York  and  Paiis,  ofitMf  tin  focmer,  have  aoquhred  enhaaccd 
importance:  llw  Berfin  Bourse,  the  business  of  which  was 
steadily  growing  during  the  'eighties  and  early  'nineties, 
w-Ts  checked  in  its  expansiot:  aiier  18^6  by  drastic  legislation 
passed  in  July  of  that  year  against  bargains  lor  future 
delivery,  and  much  of  the  business  of  German  speculators  has 
been  done  since  then  in  other  c XLluiuges,  especially  London, 
Amsterdam  and  Brussels,  but  it  has  grown  nevertheless,  and  if 
the  existing  restrictions  are  removed  will  grow  more.  Com- 
miinication  between  the  various  grctt  cities  of  the  world  isanidi 
closer  than  it  was  before  the  telephone  came  into  use;  what  is 
known  u  arbitrate  busiaeaa  having  attained  ven  krae  praptv- 
'  '  of  busiaen  coodsta  in  watdmg  dose^  the 
bt  oeclafai  securities  which  are  dealt  in  in  two  big 
markets,  and  dmultaneously  selling  in  one  and  buying  in  the 
other.  Previous  to  1S84  and  1885  it  was  chiefly  confined  to 
operations  between  London  and  Paris,  the  difference  in  the 
times  of  London  and  Ni  w  ^^>rk  having  up  till  then  prevented  the 
growth  of  a  similar  busincs-s  between  those  cities,  as  New  York 
mornii-.f;  prices  do  not  rciwh  I-ondon  till  about  315  P  :n..  and  the 
London  Stock  Exchange  is  shut  at  4  p.m.  But  in  London,  about 
the  middle  of  the  'eighties,  the  practice  of  staying  in  "  the  street," 
after  the  Stock  Exchange  was  shut,  to  deal  in  "Americans," 
began  to  become  common,  though  many  old-fashioned  brokers 
set  their  faces  against  it.  It  ia  worth  noting  that  in  moat  of  the 
i^nign  dtim  th«  haa  aiwagn  basB  a  di^ositiaB  toatay  lat« 
than  in  London,  wfaeK  It  waafonaciiy  the  rule  to  oeaaebuiinM 
definitely  at  a  more  or  leia  fixed  hour.  %ice  1S85  there  his 
been  more  laxity  in  this  respect,  but  it  is  not  even  yet  the 
practice  to  do  bu.sincss  in  the  evening.  In  Paris,  dealing  "  on 
the  boulevard  "  goes  on  intermiftinifiy  in  aumflMT  M  late  as 

I)  p.m.  when  trade  is  active. 

The  market  for  mining  shares  had,  up  to  alxju!  iSSS.  helj  i 
very  small  place  in  the  business  of  the  Stock  Exchange,  but  tht 
discovery  of  an  extensive  goldfield  on  the  Wit  waters- 
rand  in  the  Transvaal  produced  a  great  fKany.  At  jmiStL 
first,  although  the  transactions  in  the  BBW  group  of 
securities  were  very  large,  and  riiniiliiiwn  lamB  of  1 
won  and  lost  hi  than,  the  "Kafir cbcua,"  aait  * 
regarded  with  caMcnpt  by  tbe  eUar  kMmb  of  the  Slecfc 
Exchange,  and  It  was  net  until  tlie  winter  of  1894-1895,  whm 
the  number  of  brokers  engaged  in  the  new  market  had  becons 
greater  than  those  in  any  other,  that  special  recognition  was 
given  to  the  mining  department  by  a  rule  that  the  .^^rangemcJ^ls 
for  carrying  over  bargains  in  mining  shares  should  begin  the 
day  before  the  regular  setileniejit  'coiiimciiced  (sec  .An  him: 
Even  with  these  new  facilities  the  Stock  Exchange  clearing 
house  found  it  difficult  to  cope  with  the  huge  mass  of 
thrownonitin  i89s,andonceortwiceit  broke  down  tern; 
Much  of  the  trouble  to  all  concerned  arose  from  the  fact  that 
mining  shares,  like  nearly  all  securities  dealt  in  in  London,  woe 
"reclsteted"aadaot"tobeaicr."  Theoffioeaefthe< 
wcR  naturaObr  aet  equlppod  with  the  staffs  that 
enabled  them  to  fmnbh  certificates  promptly  in  the  enormous 
quantities  unexpectedly  required:  it  must  be  remembered  that 
the  preparation  of  a  certificate  for  50  or  100  shares  of  £1  each  is 
just  as  troublesome  as  the  preparation  of  one  for  500  or  1000. 
The  new  feature,  which  upset  all  calculations,  was  the  extra- 
ordinary number  of  small  speculative  investors  whu  b-juRbt  and 
paid  for  their  shares,  very  often  to  their  subsequent  regret.  II 
the  shares  had  been  "  to  beater,  "the  WUrkoould have bccBdooe 
with  comparative  ease. 

Another  remarkable  feature  of  the  "  boom,"  to  use  tbe 
which  canae  kto  genaal  use  during  the  great  speculative  1 
for  South  African  shares  in  1893,  was  the  fact  that  of  tbe  mo 
or  joo  shana  dealt  hi,  lem  than  a  1  ~ 
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Ai  a  nile  mo  qiiotatiaa  «u  aakcd  for,  thomb  •  "  tip«ti»l  aetUe- 
ment "  «u  sbUiiiMl.  Hot  at  tlw  CMBpiriw  amflened  had 
been  Rgirteml  under  the  km  «f  the  then  eiiitiag 
MMMMtSoath  African  Republic.    After  the  Jamcaon  raid 

•jjjj*  bniiness  in  the  South  African  market  slackened 
^^^^  somewhat,  and  there  were  few  new  "  Kaffir  "  com- 
panies introduced;  but  the  volume  of  mining  transactions  was 
kept  up  by  the  discovery  of  the  Coolgardio  goldt'itlds  of  West 
Australia,  which  led  to  the  creation  of  a  great  number  of  com- 
panies, whose  shares  were  "  introduced  "  in  London  from  1895 
onwards.  Very  few  of  these  also  were,  or  are,  quoted  in  the 
official  list.  A  minor  "  boom  "  occurred  in  the  winter  of  1900- 
1901  in  West  African  sbana,  but  althouiph  it  created  a  good  deal 
of  Bflitt,  it  «a«  not  to  be  cooapaied  hi  magnitude  to  the  South 
African  and  West  Australian  movements.  Tbe  West  African 
goldfields  are  expected  by  the  best  authorities  to  be  very  pro- 
ductive eventually,  but  are  at  present  b  an  early  stage  of 
development. 

Recent  events  have  been  very  unfavourable  to  the  South 
African  market,  which  has  ceased  to  attract  the  attention  it 
met  with  before  the  South  African  War.  Many  jobb-Ts  have  left 
it  for  other  markets,  .md  the  volume  of  business  in  it  is  so  small 
that  the  additional  day  granted  for  the  settlement  of  bargains 
in  mining  shares  is  said  by  some  to  be  no  longer  necessary. 
Though  the  older  mining  markets  arc  comparatively  quiet,  some 
new  ones  have  come  into  existence,  especially  that  for  Siberian, 
bitiah  CohunUaa  and  New  Zealand  properties.  There  haa 
•bo been  aa«tteBBptte«MiiBil»«iBarlcet  for  Egyptian  aecurities, 
chiefly  those  of  Isjid  and  fc«fw:l^^  companies;  an  extraordinary 
speculation  took  place  in  Cabo  during  1905-1906,  and  collapsed 
in  the  early  part  of  1907  with  unfortunate  results  to  those  who 
financed  it.    In  1910  a  rubber  market  became  active. 

Paris. — The  Paris  Bourse  is  an  institution  of  enormous 
strength,  but  it  plays  a  smaller  part  in  international  business  than 
might  be  c xpi  rti  d,  owing  to  the  deep-rooted  conservatism  and 
caution  of  the  French  people  in  ntoney  matters.  It  is  true  that 
they  are  liable  to  occasional  outbursts  of  imprudence,  such  as  led 
to  the  loss  of  great  sums  in  the  Panama  Canal  Company  ;  but,  as 
a  rule,  ft  it  difficult  to  induce  tbe  avenco  Vtcnchman  to  place  his 
money  in  anything  which  lie  does  not  think  a  sale  interest- 
yielding  Mcnrity  under  Fkendi  law:  he  ataMwt  alwayi  mots  to 
invest,  not  to  specuhite.  In  Great  Britain  and  AnaiGa  the 
distinction  between  the  two  is  too  frequently  forgotten.  Since 
the  Panama  collapse  in  1894  tbe  French  investor — that  is,  the 
bulk  of  the  French  nation — hai  been  very  prudent.  The  French 
have  gone  on  saving  money,  and  have  been  very  ditTicull  to 
satisfy  in  the  matter  of  the  securities  offered  to  them.  Appeals 
to  patriotism  have  dr.iwn  from  some  French  capitalists  a  con- 
siderable amount  of  money  from  time  to  time  for  Russian  govern- 
ment bans,  but  tlieae  appeals  were  backed  by  assurances  given 
by  large  banking  institutions  like  the  CrMit  Lyonnais,  the 
D>mplolr  d'Escompte,  and  the  SodM  GtefnJe,  hi  addition  to 
the  Bank  of  Fnnce,  that  the  interest  was  secoie.  Aa  a  rule, 
inveatmenta  outside  Fnnoe  sie  not  popular  with  the  French 
peasantry  and  middle  classes;  but  there  has  always  been  a 
minority  ready  to  speculate  from  time  to  time,  besides  the  body 
of  profr.s=;iiin:il  .:i[irr;.r' irs  or.  the  Tlouri^p.  The  dimensions  of  this 
minority  incrcaseti  during  ihe  la.sl  eight  or  ten  years  of  the  it/lh 
century,  owing  to  the  attractions  presented  by  the  South 
African  goldfields.  Ojicrators  and  speculative  investors  in 
France  were  large  holders  of  South  .\frican  nuiiiiifi  shares  when 
the  Boer  War  broke  out  in  1S99,  and  though  they  sold  them  freely 
in  consequence  of  the  war,  they  did  so  with  the  intention  of 
"  coming  in  "  again,  and  on  more  than  one  occasion  made  tenta- 
tive purchases.  The  great  banking  finns  and  institutions  of 
Paria  have  been  occupied  a  good  deal  with  tliefinaaoea  of  Spain, 
Portugal,  Egypt,  Turkey  and  other  minor  oouatiies.  Tliey  are 
often  large  purchasers  of  British  Treasury  bills,  which  during 
the  first  two  years  of  the  South  African  War  afforded  an  extra- 
ordinary opportunity  to  the  investor,  it  being  possible  to  buy 
them  at  prices  yielding  a  rate  equal  to  3I  %  per  annum  during 
thecancagrofthefailla. 


The  Paris  Bowse  exisU  in  virtue  of  the  decree  of  the  7th  oC 
Octalier,  iSgo,  to  ragnhia  the  cneatiOB  «f  mrtiGle  go  oi  the  Codn 
dn  Corameroe  aadoftbelawoCtheaMiof  llaidi  18B5,  on 
morehii  i  lerme,  aa  modified  by  tbe  decree  of  the  agtb  of  June 

1898.  Agents  dt  change,  who  form  the  members  of  the  official 
bourses  in  France,  must  be  Frenchmen  over  twenty-five  years  of 
age,  and  must  be  in  possession  of  civil  and  jHjlitital  rights.  They 
are  "  nominated  "  by  decrees  countersigned  by  the  minister  of 
finance  or  :b.v  n^iriili  r  of  rnmmcric  and  industrj'.  In  a  bourse 
possessing  six  or  more  agents  dc  change  a  parquet  may  be  formed, 
that  is,  a  portion  of  the  bourse  may  be  railed  off  to  which  only 
ogents  dc  change  have  the  right  of  entry,  the  rest  of  tbe  bourse 
being  known  as  the  coulisse.  A  bourse  provided  with  a  parfiut 
dects  a  dwtnlr*  tytidkok,  or  cooamittei^  camposed  ol  a  syndic 
ami  membera  varying  in  numlwr  aooordfnc  to  tlw  munber  of 
agents  in  the  bourse.  Tbe  maxhnnm,  when  there  are  om  aiity 
agents,  is  eight.  In  Paria  tlwre  were  only  sixty  afeirirdi(<^loiifa 
until  1898,  but  in  that  year  the  number  .was  raised  to  seventy, 
owing  to  the  volume  of  securities  to  be  tlcalt  with  on  the  bourse 
having  expanded  <  <insidorably.  The  individual  members  arc 
not,  in  law,  rcsixmsible  for  any  liabilities  that  may  he  incurred 
by  fellow-members,  but  the  practice  is  that  the  chambre  syn- 
dicate meets  the  liabilities  of  any  defaulting  member.  £^ch 
member  owns  what  is  called  a  durge,  for  whkh  lie  lias  paid  a 
sum  varying  from  1,500^000  fr.  to  2,000^000  fr.  (£60,000  to 
£80,1000)  to  his  predeoesBor  by  a  private  anangement.  In 
ad^thm  the. new  member  nuat  deposit  *9>fiioo  U.  (£10,000) 
aa  caution  money,  and  1 90,000  fr.  (£4800)  In  tlie  mum  cmmmmm 
of  the  ehambre  syndicale.  The  agents  de  dumge  Imve  a  monopoly 
of  many  kinds  of  legal  business;  they  have  various  privileges 
denied  to  the  dealers  in  the  cuUai-,  n:-.  fur  instance,  the  right  to 
sell  or  buy  certain  securities  for  casii.  ilit  louluiUrs  being  allowed 
only  to  deal  for  delivery  at  the  settlement.  The  securities  dealt 
in  by  the  coulisse  are  known  as  vatturs  en  hangue,  and  the  coulisse 
is  often  called  the  marchf  en  banque.  1  he  agents  dt  chanf,e  are 
responsible  for  the  production  of  the  official  price  list  of  the 
bourse,  but  the  coulisse  also  issues  a  list  of  ita  own.  A  much 
bigger  business  is  done  in  the  «mI»ss*  than  in  the  pwgtutf 
the  market  for  foreign  Bscniities  being  in  their  luads;  uiuy 
tMiUtsien  am  wealthy  men. 

Ail  continental  aeeuritiea  are  "to  bearer,"  and  when  it  ia 
desired  to  induce  French  capitalists  to  take  an  interest  in  Britiah 
securities  which  are  inscribed  or  registered,  it  has  been  found 
nc\:cssary  to  convert  a  i);irt  of  the  storks  into  bearer  bonds  or 
shares.  The  fact  that  all  -scturilirs  arc  to  bearer  h.is  kd  to 
sjwcial  arrangements  tiring  m:i.lc  for  guarding  against  the 
delivery  of  Ixjnds  to  which  the  .seller's  title  may  be  considered 
doubtful.  A  journal  called  the  Bulletin  officiei  des  oppositions 
Is  published  by  the  syndicat  det  agents  de  change,  giviqg  the 
designations  and  niunbers  of  SSCUlities  which  have  been  fitppti 
d' opposition,  that  is,  ^hoae cusenqr  on  the  bourse  is  temporarily 
stopped,  either  becauae  tluy  liavo  lieeii  atolen  or  for  other 
reaaona.  It  la  always  neoeaaary,  liefaie  taking  deliveiy  in 
Ixmdon  of  foreign  bonda,  to  bok  thion^  tUs  liat  to  aee  iriiether 
the  bonds  in  question  are  included  in  it.  Settlement  (liquidation) 
in  Paris  takes  place  twice  a  month;  that  at  the  end  of  the 
month  lasts  five  days,  and  that  in  the  mid  of  the  month 
four  days.  French  rentes  are  "  settled  "  at  the  end  of  the 
month. 

New  York. — The  New  York  Stock  Exchange  is  a  wealthy 
association  consisting  of  members,  who  must  be  citizens  of  the 
United  States,  of  twenty-one  years  of  age  or  more.  Their 
number  cannot  be  increased  except  by  timfeveming  committee, 
which  consists  of  the  president,  treasurer  and  secretary  of  tlie 
Stock  Exchange,  and  forty  members,  ^leiu  ace  twelve  BtttMBBg 
oommhtaca  to  dieal  with  varioua  departments  of  «'*Htritti^tiftn, 
the  more  important  of  these  bdng  Ae  Admimion,  Arbitration 
and  Clearing  House  committees. 

Persons  attain  membership  by  election,  or  by  traiksfer  from  a 
member  who  h.'vs  died  or  resigned.  \'arions  dues  and  charges 
are  payable  by  a  new  member.  A  member  who  is  admitted 
bytmiirferp«yssD  "iaitistionles"  of  faeoe(£iao).  Wbenn 
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transfrr  !<;  made  the  appiovil  «t  Um  foveming  committee  must 
beobiaimd  bcioteitcanbeooaipkted.  The  person  to  whom  the 
tmnsfei  j»  nude  p«ya  » ton  to  tlie  tnuuferar  for  hit  "  leat  in 
the  houn,"  the  emoiuit  of  which  b  a  matter  of  private  anante- 
ncBti  a»  much  as  $90,000  (jiS^ooo)  Ins  ben  jM  for  a  "  seat " 
when  bminew  is  active,  but  when  it  is  quiet  the  price  falls 
considerably  below  this.  A  member  may  transfer  his  icut  to  his 
son  (if  the  committee  approve)  without  charging  anyilujig  fur  il^ 
but  in  all  crises  the  tiaaifsMe pajrs  tiie  afaovMieiitioiied  initia- 
tion fct.'  of  S.'OOO. 

The  gratuity  funrl  is  an  arrangement  for  proviiiing  for  tlic 
families  of  tlcccascd  members.  Every  member  on  election  pays 
$10  to  this  fund;  when  a  member  dies  an  assessment  of  Sio  is 
levied  on  all  other  members,  and  the  Stock  Exchange  bandsover 
$10,000  (£2000)  lo  the  family  of  the  deceased. 

The  New  Yorit  Stock  Excbaiife  building  isopened  at  9.)oa.n., 
but  busuH*  does  not  faegta  ontfl  10  a.ni.  The  daOy  aemlon 
coatfaMiee  imsO  3  pjn.  No  tnassctioBS  most  be 
BnStiru.  entered  into  before  10  a.m.  or  sfter  3  p.m.  (with 
certain  exceptions)  under  severe  penalties.  The 
object  of  this  is  to  enable  all  members  to  feel  secure  that  no 
business  has  been  done  except  within  the  official  period,  during 
which  they  are  prepared  to  watch  the  market  or  provide  for  its 
being  watched.  Loans  of  n-.oncy  or  securities,  that  is,  what  is 
called  in  London  contango  and  kickwardation  business,  may  be 
arranged  after  3  p.m.  This  latter  provision  is  a  neoesSBiy  fMOlt 
of  the  settling  arrangements  on  the  Exchange. 

Transactions  may  be:  (a)  for  cash,  in  which  case  payment 
is  made  or  stocli  d^vered  the  same  day;  {b)  "  the  regular  way," 
ig.  the  transaction  is  to  be  completed  on  the  foUowbig  dsy  to 
that  on  which  the  bargain  was  made;  (e)  "  three  days,"  in  tlis 
case  the  bargain  must  be  carried  out  in  three  days;  (if)  in  the  case 
of  Ofilions  Ij.irpTiins  ni;iy  In-  :'ia<le  u|>  to  a  limit  of  sixty  days.  If 
no  time  is  s|H!citic<l  whcti  the  bar^;aiii  is  maile  it  is  treated  as 
being  "  regular  way."  It  will  be  st-vn  that  these  arrangements 
differ  materially  from  those  in  London,  Paris  am!  Berlin,  where 
business  is  done  on  the  basis  oi  lortni^;l:lly  ur.iii  the  case  of  some 
classes  of  securities,  monthly  settlements.  New  Vork  has  a  daily 
settlement  for  the  bulk  of  its  transactions. 

All  leading  banking  and  finance  lunises  in  New  York  have  one 
partner  who  is  a  member  of  the  Stock  Exchange  and  attends  to 
tbe  firm's  ttodt  business.  All  partnerships  in  wfaidi  a  member 
h  interested  must  he  dhcksed  to  the  goveniing  committee,  who 
have  very  wide  dladplinaiy  powers  which  they  can  use  if  any- 
thing is  done  which  is  contrary  to  the  rules,  or  (he  spirit  of  the 
rules,  of  the  Exchange. 

The  Exchange  building  is  situated  in  Wall  Street,  and  the 
Exchange  is  colloquially  known  as  "  Wall  Slretl,"  just  as  tho 
Loniion  Exchange  is  sometimes  called  "  Throgmorton  Street  " 
or  "  Capcl  Court."  It  h.is  in  it  accommodation  including  a 
telephone  installation  for  each  member  and  a  large  staff  of 
messengers,  &c.,  for  their  service.  The  Exchange  has  met 
in  the  past  with  difficitlties  of  the  same  kind  as  have  troubled 
dbe  London  Exchange.  In  1898  U  was  found  neccssaiy  to  regu- 
late the  growth  of  direct  dealings  with  pravindal  exchanges, 
which  were  hdd  to  constitute  a  breach  of  the  rules  ickting 
to  commissions.  Desling  for  "outside"  ewhanges  of  an 
irregular  character  was  forbidden  in  1806. 

The  \(  w  >'-irk  Kxrhanpe  is  ofti-n  the  scene  of  gigantic  specula- 
tive movements,  and  cnorniuui  sums  are  won  and  lost  on  it 
from  time  to  tin-e;  tmt  a  huge  invest ii  >  i:l  1  ■.  ,iiii-ss,  or,  at  any 
rate,  what  is  intended  to  be  investment  business,  is  done  in  Wall 
Street.  T(X)  frequently,  however,  the  ideas  of  the  purchaser  as 
to  what  constitutes  an  investment  are  not  vcr>'  clear,  and  he 
finds  that  he  has  acquired  a  speculative  article;  this  is  inevitable 
in  a  country  which  still  oootains  a  good  deal  of  dormant  wealth 
which  must  aometfanes  he  devdoped  by  new  methods  whose 
merits,  when  eapMsed  in  toms  of  capital  eipeiidltuie,  an  not 
always  as  great  as  their  enthusiastic  authors  Imagined  they  would 
prove. 

AinKis.— Tbe  business  of  the  Berlin  Bilrse  is  conducted  undCT 
the  ititct  ngulatiMia  of  the  laqterial  German  law  of  the  asnd  ol 


June  1S96,  a  measure  which  was  intended  to  put  a  check  oa 
speculation  in  stocks  and  commodities  in  the  supposed  hitemts 
of  the  community.  The  term  "  B6ne  "  is  applied  equally  tothe 
EffectmbOrM  (or  FviMOne),  that  is,  the  "market  for  securities" 

(the  Stock  Exchange),  and  to  the  WannbOrse  in  which  commodi- 
tics  arc  dealt  in.  "  B6rse  "  is,  in  fact,  a  term  equivalent  to 
'■  i  xi  h.inKc  "  as  usc<l  in  the  expressions  "  stock  exchange." 
"■  corn  e.x(  liangc,"  "  wool  exchange,"  &c.  The  brokers  (Makler) 
who  carry  on  ljusiness  at  the  Hcrlin  Bourse  arc  under  the  sufier- 
\  Lsion  of  llie  Ohrr-PrrsiJenl  of  the  jtrovince  of  lirandcnburg  ar.J 
the  ObcT-l'rciidint  of  the  city  of  Bi-rlin.  in  accordance  with  the 
terms  of  the  Miiklerordnung  fur  die  Kursmaklcr  an  der  Berliner 
B&rse,  which  was  issued  in  the  form  of  *  decree  (Dec.  4, 1896) 
of  the  ministers  of  trade  and  indiutry. 

The  Bourse  opens  at  11.50  a.m.  and  closes  at  3  p.m.  for 
official  dealings,  and  a  quarter  of  an  hour  before  and  half  an  hour 
after  thoee  hmns  for  *'  unoflSdal  deaUngs."  The  unimportant 
part  which  the  Berlin  Bourse  plays  in  the  world  of  finance, 
owing  to  the  legislative  shackles  with  which  it  is  loaded,  has  led 
to  a  movement  in  favour  of  a  reform  of  the  l.-iw.  whirh  v;o-:.'.i\ 
give  more  freciloni  to  legitimate  spetulation  in  commodities  ai 
well  as  in  seturitics.  (W.  Ho.) 

STOCKHOLM,  the  capital  of  Sweden,  on  the  east  coast,  not 
far  south  of  the  junction  of  the  Baltic  Sea  and  the  (lulf  of 
Bothnia.  It  is  celebrated  for  the  beauty  and  remarkable 
physical  characteristics  of  its  situation.  The  coast  is  here 
thickly  fringed  with  islands  (the  skdrgird),  through  which  a 
main  channel,  the  Saltsja,  penetrates  from  the  Open  sea,  which 
is  nearly  40  m.  from  the  mainland.  A  short  stream  with  a  fall 
normally  so  slight  u  to  be  sometimes  reversed  by  the  tide, 
diainstheglsathdceMSlar  into  the  SalujO.  The  scenery  of  both 
the  kke  and  the  skUrgdrd  is  similar,  the  numerous  islands  low, 
rocky,  and  generally  wckkIi-.  1,  the  waterways  l>et ween  them  narrow 
and  quiet.  The  city  stands  at  the  junction  of  the  lake  and  the 
sea,  occupying  both  shurt^  am!  tlie  small  islaruls  intervetiirsg. 
From  the  presence  of  these  islands  a  fanciful  apiveliation  for 
this  city  is  derived  "  the  Venice  of  the  North  but  actually 
only  a  sm.ill  part  is  insular.  There  are  three  main  divisions, 
Staden,  the  ancient  nucleus  of  the  city,  properly  confined  to 
Stadholmcn  (tbe  city  island)  which  divides  the  stream  from 
Malar  into  two  arms,  Nonstrtfm  and  SoderstrOm ;  Nomnalni  on 
the  north  shore  of  the  channel,  and  Sfidermalm  00  the  south. 

The  ancient  oi^m  of  Staden  is  apparent  in  the  narrow  and. 
winding  streets,  though  the  individual  houses  aw  not  ven,-  ol  J 
owing  to  the  ravages  of  frequent  fire*.  A  few,  stjukm 
howc\cr,  preserve  antique  narrow  fronts  with  gables, 
as  in  soi-.c  nf  the  North  German  towns.  The  old  market,  still 
CLdlei!  Stiii'torj;  'j;rcat  market)  is  now  one  of  the  smallest  in 
Siixkholni.  .\!  tlic  c.orth  angle  of  llie  island  is  llie  Royal  Palace 
KSlolt).  The  oriijinul  building  was  destroyed  by  fire  in  i6  j;, 
the  body  of  Charles  XI.  being  with  ditficulty  rescued  from  the 
flames.  A  new  palace  after  designs  of  Nicodemus  Tosin  the 
younger  (d.  1728)  was  not  completed,  owing  to  wan  and  the 
genenl  dbttess,  until  1754;  while  a  restoration  carried  otrt  hi 
1901  htdoded  many  ornamental  detaib  devised  hy  the  aicfaitcct, 
and  executed  at  the  expense  of  King  OM«r  H.  Tbe  polaoe  ii 
quadrangular  with  two  wings  towards  the  east  and  four  (two 
straight  and  two  curving)  towards  tbe  west.  The  style,  that  of 
the  Italian  Reiniss^mce,  is  noble  and  refined,  the  royal  ap.T't- 
ments  rich  in  treasures  of  art.  In  the  north-east  wing  is  s 
museum  of  armour  and  costinir,  ine  of  the  finest  of  the  kind 
existing.  West  of  the  palace  are  the  offices  of  the  m.-ijority  of  the 
ministries,  some  of  them  in  the  former  buihlings  01  the  Ri>al 
Mint.  Beyond  these,  on  the  west  side  of  the  island,  is  a  square 
named  from  the  palace  on  its  northern  side,  the  Riddarhustorg. 
The  Riddarhus  (house  of  the  nobility)  was  the  meeting-place  of 
the  Cooncil  of  the  Nobles  until  1S66,  and  its  hall  is  adorned  with 
the  armorial  bearings  of  noble  families.  In  the  northern  fare- 
court  is  a  statue  (1890)  of  Axel  Oxenstjeraa,  the  chancellor,  by 
J.  BJtrJeson.  The  town-hall  is  also  in  Riddarfaustorg,  and  a 
statue  of  Gustavus  Vasa,  unveiled  in  1773  on  the  ssoth  anni\'er- 
sary  of  his  accession  to  tbe  throne,  stands  here.  South-west  of 
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the  Royal  Pfdace  is  the  Storkyrka  (jn^at  church),  dedicated  to 
St  Nicholas,  the  oldest  church  of  Stockholm,  though  ^eatly 
altered  from  its  original  state.  The  date  of  its  foundation  is 
1 164;  but  it  was  practically  rebuilt  in  1 726-1 743.  Within  it  is 
richly  adorned  with  paintings  and  wood-carving.  Staden  is  the 
commercial  centre  of  the  city.  At  the  broad  shipping  quay 
(Skeppsbro)  which  flanks  the  palace  on  the  north  and  cast,  most 
of  the  sea-going  steamers  lie;  and  the  exchange,  cu-stom-housc, 
numerous  banks  and  merchants'  offices  are  in  the  immediate 
vicinity.  Riddarholmen  (nobles'  island),  lying  immediately 
west  of  Stadholmen,  contains  the  old  Franciscan  church  {Riddar- 
kolmskyrka),  no  longer  used  for  regular  ser\'icc,  which  since  the 
tine  of  Gustavus  Adolphus  has  been  the  burial-place  of  the  royal 
family.  It  contains  many  trophies  of  the  Euro{)ean  wars  of 
Smdot.  On  one  side  of  it  stands  the  old  house  of  parliament; 
on  the  other  a  statue  of  Birger  Jarl,  the  reputed  founder  of  the 
city.  On  Riddarholm  also  are  various  government  offices,  and 
most  of  the  steamers  for  MlUai  and  the  inland  navig»tion  lie 
alongside  its  quays. 

Staden  is  connected  with  Norrmalm  by  the  Norrbro  (north 
bridge)  and  Vasabro,  the  first  crossing  Helgeandsholmcn  (the 
Mwmit'T  °^  ^^'^  Holy  Spirit),  on  which  arc  the  new 

Houses  of  Parliament  and  the  Bank  of  Sweden.  \ 
third  bridge  connects  with  the  main  thoroughfare  of  Norrmalm, 
Drottningsgatan  (Queen  Street).  The  Norrbro  gives  upon 
Gustaf-.\dolf5-Torg,  where  a  statue  of  that  king  stands  between 
the  royal  theatre,  royal  opera  house  and  the  palace  of  the 
crown  prince.  Norrmalm  is  the  finest  quarter  of  the  city,  with 
broad  straight  streets,  several  open  spaces  with  gardens,  and 
handsome  buildings.    East  and  north  of  the  theatre  royaJ,  the 


Karl-den-Tolftes-Torg  and  Kungstriidg&rd  (royal  garden)  form 
the  most  favoured  winter  promenade.  There  are  a  statue  of 
Charles  XII.  and  a  fountain  with  allegorical  figures,  by  J.  P. 
Molin,  also  a  statue  of  Charles  XIII.,  and  in  the  small  Berzelii 
Park  close  at  hand  one  of  the  chemist  J.  J.  Berzelius.  Near 
Druttningsgatan  is  the  Klara  church,  the  burial-place  of 
the  poet  K.  M.  Bellman,  and  west  of  this,  occupying  one 
side  of  a  square,  is  the  central  railway  station.  In  the 
building  of  the  academy  of  science  is  the  national  museum 
of  natural  history,  including  mineralogical,  zoological,  and 
ethnographical  departments.  Drottningsgatan  terminates  at 
the  obscrvalor>',  on  a  rticky  eminence,  near  which  are  the  oflTires 
for  the  distribution  of  the  Nobel  fund.  To  the  east  the  modem 
(iothic  church  of  St  Johannes,  with  a  lofty  spire,  stands  con- 
spicuously on  the  BrunkcbergsJs,  one  of  the  highest  points  in  the 
city.  To  the  north  is  the  small  Vanad's  Park.  To  the  west  is 
the  mo<lcrn  quarter  of  \'a.sastad,  with  its  park.  On  the  island 
of  Kungsholm,  south  of  Vasastad,  are  the  Caroline  medical 
institute,  several  hospitals,  the  princiiwil  of  which  is  the  Serafimer 
(«7S').  the  royal  mint  and  factories,  (istermalm,  l>ing  east, 
that  »,  on  the  seaward  side,  of  Norrmalm,  is  a  good  residential 
quarter,  containing  no  public  buildings  of  note,  save  the  barracks 
of  the  Swedish  Guards  and  the  fine  royal  library,  which  is  entitled 
to  receive  a  copy  of  every  work  printed  in  Swetlen.  The  hbrary 
5tand.s  in  the  beautiful  park  of  Ilumlcgird  (hop-garden),  in  which 
is  also  a  statue  of  Linnaeus.  South  of  (Jstcrmalm,  and  east  of 
the  KungstriidgSrd  and  Staden,  lies  the  peninsula  of  Blasieholm 
(formerly  an  island)  and,  connected  by  bridges,  the  islands  of 
Skeppsholm  and  Kastcllholm,  the  three  forming  the  foreground 
in  the  beautiful  seaward  view  from  the  Norrbro.    On  the  first 
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is  the  national  muaeom  (iU6),  a  Renaiiaaiioe  buihUog,  contain- 
ing historical,  nunumiatic  and  nit-induttrial  ooUecUmts,  with 
nndent  and  modem  sculptures,  pictuz&-|alleiy  and  engravings. 
The  numismatic  collection  is  notable  for  its  series  of  Anglo- 
Saxon  cuins.  About  11,000  pieces  r.imf  from  thr  island  of 
Gotland,  some  dating  from  001-9:4,  but  the  majority  arc  later. 
In  front  of  the  museum  is  a  bronze  cast  of  the  famous  group  of 
J.  P.  Molin  (1859),  the  Baltespannare  (bclt-buckJcrs).  repre- 
senting an  early  form  of  duel  in  Scandinavia,  in  which  the 
combatants  were  bound  together  by  their  belts.  On  Skcppsholm 
arc  naval  and  military  depots,  and  on  Kastellholm  a  small 
dtadcL  Eaat  «{  Sk^tpahoilm  an  inlet,  Ladugftidabuidavikca, 
to  anocd  bom  the  praifanity  of  tlw  fionnBr  Kqnl  finipjnHtl 
(tadufSrii,  and  bonleied  on  the  mainland  if  a  quay  with  hand- 
some houses  called  Stnindvilgen,  throws  off  a  narrow  branch 
(Djurg.in!s!iruiitisviken)  and  s<.-para1cs  from  the  mainland  an 
islanil  about  2  lu.  in  length  by  J  m.  brucui.  Thi^  is  mainly 
occupied  by  Djurg&rden  (the  deer-park),  a  beautiful  park  con- 
taining the  buildings  of  the  northern  museum,  a  collection  of 
Scandinavian  costumes  and  domestic  and  agricultural  utensils, 
and  a  biological  museum  housed  in  a  wooden  building  imitating 
the  early  Norwegian  timber  churches  (sl<ittkirke).  Here  also 
is  SkanwBi  an  ingenious  leptoduction  in  miniature  of  the  salient 
plqriical  featim  of  Snadtn  «hh  its  flora,  fauna,  and  chaiacter- 
fiitk  dwellings  bihaUted  PcaMBto  in  Uie  pictnieaqne  ooa^ 
of  the  various  districts.  Both  the  northern  muaeum  and  Skanse  u 
were  founded  by  Dr  .\nhur  Hazelius  (i 833-1901).  There  is  a 
bust  of  the  jxK-t  K.  M.  Bellman,  whose  festival  is  held  on  the 
jOth  of  July.  S(k!crma!m.  the  southern  quarter,  is  prinripaUy 
residential.  Rocky  heights  rise  to  I  JO  ft.  above  the  water,  and  two 
Steam  lifts,  Katarina-Hi&sen  and  Maria-Hissen,  surmount  them. 

Emiirons.— The  beautiful  environment  of  sea  and  lake  is  fully 
appreciated  by  the  inhabitants.  To  the  north  of  the  city, 
acceaaiUe  by  lail  and  water,  are  the  residential  suburbs  of  Haga 
and  Ulrihadal,  with  vognil  ekateaux,  and  Ojursholm.  Saltsj6- 
badeo,  9  ra.  caat  of  Stockhohn,  00  Baggensfjilrd,  la  the  neaiest 
and  most  favoured  seaside  resort,  but  DalarB  (so  m.  south-east) 
and  N'yniishamn  (30  in.Soatb)  are  much  frequented.  Vaxholm, 
12  m.  north  east  by  water,  b  a  pleasant  fishing-viUage  where 
numerous  villas  have  Ix-en  built.  A  forlilkalion  on  one  of  the 
islands  here  was  erected  by  Custavus  Vasa,  but  has  been  modem- 
ind  and  ia  msintaiiied. 

BitKationat  and  Sdeat&k  /esrthiXsiir.— Stockholm  has  no  slate 
uaiversity.  A  private  univerdty  (fUpkeUr)  was  founded  in  1878. 
and  was  broutlu  under  st.ifo  cfnitrol  in  i'>o4.  The  prc^i(l^•nt  of  the 
gO%'erning  body  is  appninn-il  by  the  govi-rninent,  while  the  apiKjint- 
mcnt  of  the  remaining  nuMiibtrs  is  sh.ire<l  by  the  Swedish  Academy, 
the  /\cadomy  of  Sciences  and  the  City  C<iun<  11.  The  faculties  are 
four — philoiiopiiy  and  history,  philology,  mathematics  and  natural 
imiHifTi  aad  jnisprodeiiceb  The  Caroline  Institute  (/Coraftiuia 
ItiSAO'Kirwrgaln  in^Hud  is  a  medical  foundation  dating  from  1815, 
which  ranks  since  1874  with  the  state  universities  of  Upsua  and  Lund 
in  the  right  to  hold  examination;)  and  confer  decrees  in  its  Bpccial 
faculty.  Special  and  secondary  education  !•»  highly  devewped ; 
there  are  jtihcMiU  of  agriculture,  mining  ami  forestry,  military 
schools,  technical  schools,  a  veterinary  school,  a  school  of  pharmacy, 
&e.  Among  the  public  colleges  under  state  control,  one,  the  Nva 
RIcracntarskolan,  was  founded  experimentally  in  1R28,  after  the 
Education  Committee  of  Ifla^lteS,  among  the  mcml)cr-iQfwhiih  were 
Teener  and  Bcrzclius,  had  reported  on  the  v..\ni  of  siu  h  «  IxioU. 
Thiv  H.h<i<'l  retains  its  separate  govcminK  board;  whereas  other?  of 
the  class  arc  under  a  central  board.  The  control  of  the  primary 
scho<>U  in  the  )i.iri-.hfs  i.s  .liniiLirly  centralized;  whereas  in  Swc-den 
generally  each  i;ari;-)i  lias  its  ^..  IkimI  Stockholm  is  the  .scat 

of  the  principal  learned  six^ictics  and  royal  academies  (see  Swkoen). 
Thm  are  woola  of  painting,  sculpture  and  architecture  under  the 
dbeedon  of  the  Royal  Acadeiny  of  Aits:  a  conservatory  of  music 
under  that  of  the  Royal  Academy  of  Music;  and  experimental 
gardens  and  laboratories  under  the  Royal  Society  of  .Agricult  ure. 


The  Natural  History  Museum,  the  observaturv  and  mctcoroWical 
offiie,  and  the  t>otanical  garden.i  are  under  the  superyi-ion  of  thi 


royal  academy  of  acienoes.  Minor  collections  deserving  mention 
are  the  museums  of  the  geolo^cal  survey  and  the  Caroline  Medical 
Institute,  and  the  aiduves  In  the  record  office  (Riksarkmef). 

Bttnatiotu. — Among  places  of  entertainment,  the  royal  theatre 
is  managed  by  a  company  rccnving  a  state  «ub«idy.  The  Dramatic 
Theatre  (Dramaliskn  Tfatern).  m  Kungstrftdgirds-Gatan,  the 
Swedish  (Srenska)  theatre  in  Blasiebolms-Gatan,  and  the  Vara 
theatre  in  Vaaa-Gatan  may  also  be  mentioned.  The  DjUrg&rd  is 


the  principal  place  for  variety  entertainments  in  summer.  Several 
of  the  leading  sporting  clubs  nave  their  headfiuarters  in  Stockholm. 
An  annual  regatta  is  held  early  in  August  by  the  Royal  Swedish 
Yacht  Club  (Svenska  SegelsdUkapei).  A  harbour  much  frequented 
by  yachts  is  Sandhamn  in  the  outer  skdrg/ML  The  StnrMwIm 
General  Skating  Club  {Almdnnc  SkridikoUubb)  is  the  leading  institu- 
tion for  the  most  favoured  winter  sport.  A  characterLstic  specUcle 
in  winter  is  the  toboKjjanini,:  in  the  llumlcgird  on  holidays.  The 
principal  athletic  ground  is  the  Idrottspark  (Sport*  Park),  on  the 
north  sl<lc  of  0^te^malm,  with  tennis  courts  aiMl  a  Cycling  track, 
uideii  iTi.iy  ix'  r''.,i:.^;M'  into  a  siatiag^k  M  wwtST.  Thocisa 

similar  park  at  UjurEhulm. 

Ccmmtrce. — The  industries  of  Stockhobn  are  miscelhi  neons.  The 
vahw  of  the  output  of  these  is  nearly  thrice  those  of  MahnA  or  Gothea- 
bwg.  the  next  most  important  manufactuiing  towns,  and  the  indus- 
tries of  Stockholm  exceed  those  of  every  iin  (administrative  division) 
except  Malmohus.  The  iron  and  steel  industries  arc  wry  imfxjrtant. 
includine  eneincx-ring  in  every  liriinch,  and  shiiilniildini;  K.u  Imit-s 
for  articles  01  human  consumption  (f.j.  breweries  and  totwcco  works) 
are  numerous;  and  cork,  wood,  silk  and  leather  works  m<>y  also  be 
mentioned.  Fine  ware  is  ptoduoed  by  the  lUntiand  and  Gustafs- 
berg  porcelain  works.  In  additioB  there  are  various  government 
worlcs,  as  the  mint  and  printing  woria.  Stockholm  is  the  first  port 
in  Sweden  for  import  trade,  but  as  regards  exports  ranks  about  level 
with  Malmu  and  is  cxccx-dc-<l  by  <  ■othenburg.  The  ini|)orts  avcraee 
nearly  30",,  of  those  of  the  whole  counin,.  but  the  exports  only 
4  ,.  Sttt kill ilni  having  proportionately  little  share  in  the  \ast 
timber  export  trade.  N^asela  of  33  ft.  draught  can  go  up  to  the  city 
ffihappafato  aad  Blaifaholm  quayi^  and  then  is  an  outport  at 
Anbnn  on  the  Ufla  VtaUn  channel  to  the  north-east. 

Government. — Stocltholm  is  the  centre  of  government  and  the 
usual  residence  of  the  king;  in  summer  he  generally  occupies  one 
of  the  neighbouring  country  pabces.  The  city  is  the  seat  of  the 
high  court  of  justice  (Hogila  Domstotot)  and  of  the  court  of 
appeal  for  the  northern  and  midland  districts.  \S\'<\;  linfratt). 
It  is  one  of  the  two  .Swedish  naval  stations  (Karlskrona  being  the 
principal  one),  and  the  hcadquaiteaol  the  fourth  and  fifth  army 
dixiskina.  As  regards  local  govenmwnt,  Stockholm  is  a  Abs 
(admhiiifiative  i&trict)  in  [itself,  diatiiict  bom  the  rural  Mm  of 
the  same  name,  under  a  high  fpmtaat  (jSfveniSlUIIarw)  and 
deputy,  with  departments  for  secntarisl  iroik,  taiariwi  and 
pcdioe.  The  city  is  in  the  diocese  of  Upsala,  but  has  a  sepanM 
consistor>',  composed  of  the  rectors  the  city  parishes,  the 
president  of  which  is  the  rector  of  St  Nicholas  (Slorkyrka). 

PopulUion. —  The  iKi|iulatiun  of  Stockholm  in  1900  wai  300.624. 
In  17 ji  it  was  61.040;  in  1S50,  g.i,o7o;  and  in  iSSo,  i76.S;5 

Hiilory. — Before  the  rise  of  Stockholm,  Bjdrko,  Sigtuna  and 
Upsala  were  places  of  great  importance.  BjOtkfi  ("  the  isle  of 
birches  "),  by  foreign  authors  called  Birita,  was  a  kind  of  capital 
where  the  king  lived  occasionally  at  least;  Ustory  qwaks  «f  its 
relatians  with  Dorestad  in  the  NetherhodB,  md  the  wUeasivc 
refuse  heaps  of  the  old  dty,  aa  wdl  as  the  numereos  sepddnal 
monuments,  show  that  the  population  must  ha%'c  been  large. 
But  though  situated  at  a  central  point  on  I^okc  Malar,  it  was 
destroyed,  apparently  before  the  Ix-ginning  of  the  nth  century 
(exactly  when  or  by  whom  is  uncertain);  and  it  never  recovered. 
Sigtuna,  lying  on  the  shore  uf  a  far-reaching  northern  arm  of 
Lake  Malar,  abo  a  royal  rc-sidencc  and  the  scat  of  the  first  mint 
in  Sweden,  where  English  workmen  were  employed  by  King 
Oiaf  at  the  beginning  of  the  nth  century,  was  destroyed  in  the 
isthceatuiy.  Stockholm  was  founded  by  Hirgcr  Jad,itissaid,iB 
or  about  lasSf  *  ti>»e  when  pirate  fieeU  were  leas  oamman  than 
they  had  ben,  and  the  government  was  amdoos  to  estahKih 
commercial  rdatkms  with  the  towns  which  were  now  beginning  to 
flourish  on  thesouthem  coast  of  the  Baltic.  The  city  was  originally 
founded  as  a  fortress  on  the  ishmd  of  Stadholm,  The  castle  was 
erected  at  the  imrlh-easlern  corner,  and  the  city  wa.s  surrounded 
with  walls  having  forliticil  towers  (jn  the  north  and  south.  It 
came  to  be  called  Stockholm  ("  the  isle  of  the  log,"  Latin  Hclmia, 
German  Htnin)  ;  the  true  explanation  of  the  name  is  not  known. 
During  the  middle  ages  the  city  developed  steadily,  and  grew 
to  command  all  the  foreign  commerce  of  the  midlands  aad 
north,  but  it  was  not  until  modem  times  that  Stockholm  becsme 
the  capital  of  Sweden.  The  medieval  kings  visited  year  by  yor 
different  parts  of  the  kingdom. 

Sec  P,  R.  Ferlin,  SUxiholms  Sl(ul  (Stockholm.  i«54-i8s8); 
r.  I.undin  and  \.  Strindborj;,  Gamla  Stockholm  (Stockholm.  iHgj); 
C.  Lundin  \\a  SUn  khilnt  (Stockholm,  l8<>o);G.  Nordcnsvan.  Malar- 
droUnint/cn  ("the  queen  of  MiUar "]  (Stockholm,  1896);  £.  W 
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Dahl^Tcn.  Stockhoim,  SvcrigjU  htifvustad  skiidrad  (Stockholm,  1807, 
i^^  .<  I  )>y  the  munidial  couBca  on  the  oocanoa  cf  tlM  StockMiin 

Exhibition,  1897). 

8T0CKIMG  (a  diminutive  of  "stock,"  post,  stump,  properly 
that  which  is  stuck  or  fixed),  a  close-fitting  covering  for  the  foot 
and  lower  part  of  the  leg,  formerly  made  of  cloth  but  now  of  wool, 
•ilk  or  cotton  thread  knitted  by  hand  or  woven  on  a  frame  (see 
Hooeby).  '*  Stock  **  being  the  stump,  t.«.  the  part  left  when  the 
body  k  Oit  tke  void  was  applied  to  the  whole  covering  of  the 
lower  Bmbo,  irfddi  was  fenneilr  in  one  piece,  the  "  upper- 
stocks  "  and  "  nether-storks  "  forming  the  two  pieces  into  which 
it  was  subsequently  divided,  when  the  upper  part  became  the 
trunk  hose  and  lattr  knee-breeches,  the  lower  the  "  .stockings." 
A  parallel  is  found  in  Krench;  the  hose  are  chiiusse.';.  the  upper 
part  haul  dc  chuusscs,  the  stockings  bos  de  chaussfs,  or  simply  tiii. 
The  German  Strumpf,  slocking,  means  also  a  stump,  (voinling  to 
the  original  use  of  the  word.  Half-stockings,  reaching  to  the  lower 
part  of  the  calf  of  the  leg,  and  worn  by  men  since  the  use  of  the 
long  tlOUSen  has  superseded  knee-breeches,  and  also  by  children, 
■RHan]l]ritykd"aocks."  Tbia  word  i»  an  adaptation  of  Latin 
aMCMt,  a  dipper  or  light  shoe.  Itwaatbeahoowonliytheactors 
in  Roman  comedy — and  so  was  used  symlioIiciBljr  of  comedy, 
aa  "  buskin,"  the  high  boot  or  cothurnus,  was  of  tragedy. 

mCKHAR,  CHRISTIAN  FRIEDRICH,  Baros  von  (i-S;- 
1865),  Anglo-Belgian  st,'\t<-sm;in,  wlio  c^iiue  oi  a  Swedish  family, 
was  bom  at  Coburgon  the  2  3n<l  of  August  i  787.  He  was  educated 
as  a  physician,  and  in  that  cap.uily  became  attached  in  1816  to 
Prince  Leopold  of  Sanc-Coburg-dolha  on  his  marriage  to  Princess 
Charlotte  of  England.  When  she  died  next  year  he  remained 
Leopold's  private  secretary,  controller  of  the  household  and 
political  agent,  nntO  tlie  prince  became  in  iS^t  king  of  the 
^aifprnw,^  He  was  thus  brought  Into  contact  wilb  the  leading 
statesmen  of  Europe,  and  hli  dtsintaratedness  and  pmfound 
•oqosintanoe  witb  Englbh  and  European  social  and  political 
qiifltiffM  inprcsscd  them<;olvc-s  on  all  who  were  assodaled  with 
Km.  In  1831  he  retired  to  his  home  at  Coburg,  in  onler  not  to 
excite  Belgian  jealousies  by  residing  at  his  master's  CDurt  :ii  the 
capacity  of  cojjfuli  nti.il  .i(Kis<rr,  but  he  continued  to  be  LctjjHjld's 
right-hand  man.  In  k-;;  I^-o[X)ld  sent  him  to  England  as 
adviser  to  the  young  C^een  Victoria,  and  in  the  next  year  he 
accompanied  Prince  Albert  (afterwards  Prince  Consort)  on  his 
tour  in  Italy,  partly  as  tutor  but  also  with  the  direct  object  of 
satisfying  King  Leopold  and  the  queen  as  to  the  fitness  of  the 
prince  for  the  position  already  marked  out  for  him  in  England. 
He  woo  the  complete  oonfidcoce  of  the  prince  as  wtU  as  of  the 
queen,  and  on  their  marriage  in  1840  he  became  their  trusted 
though  unofficial  counsellor,  dividing  his  time  more  or  less  between 
Er.g.  inii  and  the  Continent.  In  1848  he  wils  the  ambassador  of 
Coburg  to  the  German  parli.i ment .  lie  had  at  heart  the  unity 
of  Germany  under  Prussia  an<l  close  rcl.itinns  between  Germany 
and  England,  and  for  these  he  steadfastly  worked;  but  his 
political  activity  w.ts  a  goo<l  deal  resented  in  English  circles, 
wliich  were  jealous  of  Prince  Albert's — and  generally  of  German 
— influence.    He  died  at  Coburg  on  the  qth  of  July  tS6j. 

See  the  articles  on  V(CT0H3a,  Quee.s;  and  Al'dekt.  Pri.nce 
Consort.  S  iidhs,  from  Stockmar's  p.ipers  wejo  published  by 
his  son  Ernest  in  1K72,  and  a  biography  by  Jiisti  apjicared  at  BrusH'!? 
in  1873;  see  also  The  Letters  of  Quetn  Vktoria  (itjo?)- 

STOCKPORT,  a  municipal,  county  and  parb'amcntnry 
borough  of  England,  mainly  in  Cheshire,  but  partly  in  L;inca 
■llire, 6 m.  S.E.  of  Manchester.  Pop.  (1901), 02,832.  Itoccupies 
a  hiily  site  at  the  junction  of  the  rivers  Tame  and  Mersey;  the 
kuger  psrt  d  the  town  lying  on  the  south  (left)  banlt,  while  the 
sobiirb  of  Hcatcn  Noiris  is  on  tlie  I^ncssliiie  bank.  Sevenl 
bridges  cross  the  stream,  and  a  kfty  aihrsgr  viaAwt  bestrides 
the  valley.  Stockport  is  served  by  the  London  ft  North 
Western,  Midland.  Great  Central,  Cheshire  lines,  and  ShefiBeld 
&  Midland  railways,  and  has  traniw;iy  counexiun  with  Man- 
chester. It  is  a  town  of  varied  industries,  but  the  most  im[X)rlant 
are  the  cotton  and  hat  manufactures.  The  church  of  St  Mary- 
was  built  mainly  c.  1817,  but  the  chancel  belonged  to  a  former 
church,  and  retains  a  Decorated  east  window  and  other  good 
Tlia  town  ImJI  was  dcri0Md  bySfrBiuuwcOIlHiiiias, 


and  opened  in  1908,  and  St  George's  church  (1807)-  On  the 
acquisition  of  the  market  rights  by  the  town  from  Lord  \  ernon 
in  1847  the  corporation  secured  the  site  of  Vernon  Park,  in 
which  stands  a  museum  presented  in  iSs^  by  ^mes  Kershaw 
and  John  Benjamin  Smittu  The  gnaunar  l&ool  was  founded 
in  1487  by  Sir  Ednnmd  Shsa  or  Saw,  Intd  aasrar  of  London. 
The  Stockport  Sunday  school,  founded  in  1784,  is  one  of  the 
brgcst  in  England.  Stockport  was  enfianclrised  in  1839,  and 
returns  two  members.  Its  most  distinguished  representative 
was  Rich.ard  Cobden  (1841-1847),  who  is  commemorated  by  a 
statue  in  St  Peter's  Square.  The  town  was  inrnrporated  in 
1835,  and  is  under  a  mayor.  i5  aldermen  and  48  councillors. 
The  county  lK)rough  was  created  in  1888.    Area,  54Q2  acres. 

During  the  Roman  occupation  of  Britain  there  was  a  small 
military  station  on  the  site  of  Stockport,  acting  as  an  ootpOSt 
to  the  Roman  canp  at  Manchester.  The  convergence  of  Roman 
roadsat  tUipohit  mwdd  awketheplacea  particularly  convenient 
centre,  TheatymologyortlMnanwmay  beSaion,bttttbereis 
no  evidence  of  a  Saxon  settlement,  and  the  place  is  not  mentioDed 
in  Domesday.  A  castle  was  in  existence  in  the  1  Jth  century,  but 
is  not  mentioned  after  1327.  Stockjwrt  (Stokeporte,  Stopport, 
Stopiu:  1)  w.is  made  a  free  borough  by  a  charter  of  Robert  de 
Stolicpori  about  the  year  i7So.  It  w.os  then  granted  that  the 
burgesses  niiKhl  elect  from  among  themselves  a  chief  odiLur.  w  ho 
was  first  called  a  mayor  in  1296.  The  right  of  the  burgesses 
to  his  dection  was,  however,  lost,  and  the  mayor  was  always 
nominated  by  the  lord  of  the  manor.  This  arrangement  lasted 
until  1565,  when  the  burgesMs  put  in  a  claim  to  their  right  of 
election,  and  it  was  decided  that  out  of  four  bwgesMS  nominated 
by  the  loud  of  the  manor  the  jury  of  the  court  toet  should  select 
the  mayor.  Thus  Stockport  was  not  a  true  municipal  bonngh 
until  formally  incorporated  under  the  Municipal  Corporations 
Act  of  18.55.  The  manufacture  of  hemp  l)cg:ui  in  Stockport 
in  the  16th  century,  and  that  of  silk-covered  buttons  in  the 
17th.  In  1732  a  silk  mill  was  eretied,  but  the  silk  trade 
was  superseded  by  the  cotton  trade  early  in  the  19th  century. 
The  hat  trade  dsvdoped  at  least  as  «a^  as  the  end  of  the  iSth 
century. 

See  Henry  Hesinbotham,  Stockport  Ancient  and  Modem  (1883); 
1.  P.  Earwaiker,  Eatt  Ch$skiM  (1877) ;  John  Watwn.  Mtmoirs  af  Um 
Eartt  if  Worms  ami  Ssmgp  (I7tt}. 

STOCRB,  a  wooden  straetiire  ioinnerly  in  use  both  on  the 
continent  of  Europe  and  in  Great  Britain  as  a  method  of 

punishment  for  petty  offences.  The  culprit  sat  on  a  wooden 
bench  with  his  ankles,  and  sometimes  his  wrists  or  even  neck, 
thrust  through  holes  in  movable  boards,  gencTally  for  at  least 
several  hours.  That  stocks  were  used  by  the 
Anglo-Saxons  is  proved  by  their  often  figuring 
in  drawings  of  the  time  (see  Harleian  MSS.  No. 
65).  The  second  Statute  of  Labourers  (1350) 
ordered  the  punishment  for  unruly  artisans. 
It  farther  enjoined  that  sto^  (ceppes)  dwuld 
be  made  in  every  town  between  the  passing  of 
the  act  and  the  following  Pentecost.  The  act 
ap|)ears  to  have  been  ill  obscrve<l,  for  in  1376 
the  Commons  prayetl  Edward  III.  that  stocks 
should  be  set  up  in  ever)-  village.  Though  never 
cxprc-ssly  abolished,  the  punishment  of  the  g- 
stocks  began  to  die  out  in  England  during 
early  (wrt  of  the  19th  century,  though 


the 


there  is  a  rccorikni  case  of  its  ttse  SO  late  as  1865  at  Rugtty.  In 
nmy  of  the  villages  in  the  coimtiy  Btay  stiB  be  seen  wdl-pnaerved 
eiamples  of  stodcs.  in  some  esses  wfth  whipping  pcMiattadied. 
In  the  United  States  stocks  WtM  of  ftectBCnt  aw  hi  the  tSlh 

century,  more  partirulariy  in  the  New  En^lsnd  States;  whSe  in 

the  Southern  States  they  were  employed  for  punishing  slaves. 

STOCKS  and  SHARES.  A  "share."  in  the  financial  sense,  is 
simply  the  right  to  participate  in  the  profits  of  a  p;irticular  joint- 
.stock  undert.aking.  In  the  United  Kingdom,  in  the  ca,se  of  a 
company  constituted  under  the  r<impanies  .Acts  1862-1007 
as  a  company  limited  by  shares,  the  memorandum  of  association 
Is  leqohied  to  state— aaong  cthernmttei»--the  ainoant  of  capitd 
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with  which  the  company  proposes  to  he  rcgisUTctl  and  the  amount 
of  the  shares  into  which  such  capital  is  ciiviilctt.  Company 
Statistioi  show  a  tendency  of  late  years  on  the  part  of  eompanti-s 
to  register  with  a  smaller  nominal  capital  than  they  did.  The 
tendency  too  has  been  to  lower  the  denomination  of  the  shares. 
£ioo  ahaies,  for  imtaiic^  nie  now  very  rare.  £i  shares  and  £5 
•haiea  ue  tlie  moat  oomiiaa.  They  obvioualy  appeal  better  to 
the loull  invBilar.  A  typiol  tapkil  dann  nmt  thus:  "The 
capital  of  the  oompany  iball  be  £100,000  divided  into  100,000 
dniei  of  £1  each  wHh  such  ri|^  as  regardi  dividends  and  other 
peivikgcs  as  arc  defined  by  the  company's  articles  of  association 
for  the  time  being,"  or  "  The  capital  of  the  company  is  £150,000 
divided  into  50,000  prrfcrcnrc  shares  of  £i  ,md  100,000  ordinary 
shares  of  £:  each.  Such  preference  shares  shiill  loiifir  :i  rij;hl 
to  a  fixed  cumulative  preferential  dividend  i\:  iht-  r:iU'  of  10  ,, 
per  annum."  The  form  of  capital  clause  varies  of  course,  but 
the  more  approved  practice  now  is  to  leave  the  rights  of  prefer- 
ential shareholders  to  be  defined  by  the  articles,  and  for  this 
reason:  that  If  such  rights  are  U-ted  by  the  niLmorandum  of 
aitir^m'^  without  qualificatiom  th^  cannot  be  aubaequeatly 
varied.  Aitides,  «b  (he  eoatiify,  ait  ahn^s  alterable,  and  as 
the  piefeienoe  afaaidialder  takes  I^diares  subject  to  t  his  known 
liability  to  alteration  no  wrong  is  done  him.  If  the  [x>wcrs  of 
alteration  were  abused  so  as  to  amount  to  a  fraud  by  the  ordinary 
shareholders  on  the  minority  of  preference  shareholders  the 
court  woul<!  protiahly  inierferc  by  injunction.  The  pn  lLrential 
or  other  special  [)rivilepi-s  of  any  particular  class  of  sliarLholders 
arc  now  further  s:ifcKuar(led  by  s.  3Q  of  the  Conipatiies  Act  Kjo". 
The  right  of  a  preference  shareholder  is  commonly  contined  to  a 
preferential  dividend  and  this  dividend  is  prima  facie  cumulati\  e, 
that  is  to  say  il  the  profits  of  the  particular  year  arc  insutlicient 
to  pay  H  the  d^ency  must  he  made  tood  out  of  the  profits 
of  snbseqaciit  years:  but  it  is  very  common  to  give  pieferenoe 
aharehohkcs  priority  also  as  regards  capital  in  the  winding-up. 
Founders'  shares  originated  with  private  companies,  being  a 
convenient  means  of  securing  to  the  partners  in  the  vendor  firm, 
On  conversion,  the  control  of  the  business  as  well  as  ihe  lion's 
share  of  the  profits.  Thence  they  piis.sed  to  ordinary  trading 
companies,  that  is,  companies  which  appeal  to  the  public  for 
their  capital.  Founders'  shares  in  this  connexion  commonly 
entitle  the  holders  to  one-half  or  one-third  of  the  company's 
profitsafterpaymentofafixcd  dividend  of,  say,  7  to  io°a  to  the 
ordinary  shareholders,  Fowiders'  shares  are  mostly  subscribed 
for  by  the  vendon  or  pmooMteis,  though  aometimiBS  used  by 
way  of  bonus  to  attract  subaciiberB  for  the  ocdfnaiy  or  defened 
ibMca.  They  are  now  becoming  rare. 

^korif  IFflffwrff  l»  Bnirer.— The  Cooipames  Act  (l86e)  made  no 
provirioa  for  tlte  CKstion  of  shares  to  bearer.  All  snares  under  the 
act  are  Wjnistewd  and  the  title  on  the  resiater  is  evidenced  by  a  share 
ccriifiratc.  The  act  of  tSftj  introiJucea  »hares  to  bearer  under  the 
till'  of  "  sh.ire  svarrants  to  bearer."    A  share  warrant  entitles  tlie 

tx^ircr  to  the  sihares  or  stock  specified  in  it  and  nidi  ahaies  or  stock 
are  transferable  by  deHyery  of  tlw  wanaat.  The  wanaat  is  always 
treated  as  a  negotiable  instrument. 

"  Stock "  in  the  case  of  companies  constituted  under  the 
Companies  Acts  1862-1907  is  created  by  converting  paid-up 
shares  into  stock.  Th  is  may  be  done  under  s.  1 3  of  the  GamfMnies 
Act  1863  by  resolution.  Under  the  same  sectioo  a  company 
ouqr  inocaae  its  capital  by  the  isKie  of  new  shares  or  cooaolidate 
it  into  shaica  of  larger  amount;  and  by  ■>  si  of  the  Cnmpantwt 
Act  1867  a  company  may  subdivide  its  shares.  The  Companies 
Act  1007  (s.  30)  gives  a  company  a  further  power  by  special 
resolution,  confirminl  by  an  order  of  the  court,  to  reorganize 
its  capital,  whether  by  the  consolidation  of  shares  of  ilillerenl 
classes  or  by  the  division  t>f  its  shares  into  shares  of  liilTLreiil 
classes-  but  no  preference  or  special  privilege  attached  to  any 
class  of  shares  is  to  be  interferetl  with  except  by  a  resolution 
passed  by  a  majority  of  shareholders  of  that  class  representing 
three-fourths  of  the  capital  of  that  class.  A  limited  company 
cannot  reduce  its  capital  without  the  s;inclion  of  the  court. 

FmUk  CMM^j».— The  provisions  as  to  sfaaics  and  stock 
under  the  Coo^Mnles  Oauiea  Acts  18451  iMSi  ue,  with  a 
few  *^TtpiiwW|  anwhuiwiff  to  thwff  undeF  the  dympewttf  Acta> 


The  c.tpital  of  the  company  is  to  be  divided  into  shares  of  a 
ccTi:i!ii  number  and  amount.  A  sh.'in-  register  is  to  be  kept  and 
certiticates  arc  to  be  issued  to  shareholders;  and  power  is  given 
to  convert  paid-up  shares  into  a  general  capital  stock  to  be 
divided  among  the  shareholders  accordiiig  to  their  re^>ectin 
interests  therein.  Such  stock  has  been  called  a  **  tet  of  shaKt 
put  together  in  a  bundle."  Preference  sbans  be  created, 
but  there  is  thk  dMerence  between  pieteience  shares  imder  Ae 
Componies  Cbnaes  Act  and  under  die  Coaqpanics  Acts,  that  under 
the  Companies  Chiuses  Acts  preferoice  shares  are  entitled  lo 
dividends  only  out  of  the  profits  of  each  yc.ir;  umkr  the 
Companies  Acts  the  dividends  as  above  stated  are  jirima  facie 
cumulative.  Sharesand  sif>ck  may  under  the  Companies  Clauses 
.\ct  be  issuetl  at  a  discuuni  ;  iirvkr  the  Companies  .Ads  they 
cannot.  L'nder  the  Coni[i  ui  ChiMscs  .Acts  if  the  old  shares  of 
the  company  arc  at  a  premium  any  new  shares  are  to  be  offered 
lirst  to  the  old  shareholders.  This  is  not  found  in  the  Com- 
panies .Acts,  but  a  similar  provision  is  commonly  inserted  in  the 
articles  of  companies  formed  under  the  acts.  (E.  Ma.) 

STOCKTON.  FBAMCn  RICHA80  (1834-1902}.  Amerkaa 
novdist,  was  bom  in  Philade^a,  Fennqdviuiia,  on  the  sth  of 
April  1834.  He  had  a  high  sdutol  education;  became  a  skilled 
wood  engraver;  wrote  for  the  Philadelphia  Momini;  Post,  the 
N'cwYork  Ifr,:rlhatui  Home,  Scribntr's  ifoHtkly  and  .S7  XiJuiIss, 
of  which  he  became  as.sistant  editor  in  1873;  and  ubout  iSSo  he 
Kavc  up  editorial  work  for  independent  authur>liip.  I  hcreaftcr 
he  lived  in  \ut  ley.  New  Jersey,  in  Convent,  New  Jer.-,ey,  and  after 
iSc)(}  in  theShcn.iniid.ih  Valley, near  Charles  Town,  West  \'irginia. 
He  <!iei!  in  Washington,  D  C.  on  the  20th  of  .April  1902.  His 
fanciful  stories  for  children  m.idc  him  very  [lopular;  among  tltem 
arc  The  Ting-a-Ling  Stories  (1870),  RoundtiboiU  RamMu  in 
Lands  of  Fad  and  Fancy  (1873),  What  Might  Have  Been  Expected 
(1874),  TaUt  Out  of  School  (187$).  A  Jelly  FOMnkip  (1880), 
The  FtwOing  Prince  and  Oiktr  Pmry  Takt  (1881),  The  Story  tf 
Vilf^ju  (1884),  Personany  Conducted  (i88g),  and  Captain  Chap 
(1.H07).  His  amusing  and  original  Rudder  Grange  (1870),  a 
series  of  sketches  mlher  than  a  novel,  established  his  r<  [ur  .1  i  m 
with  older  readers  and  is  his  best  long  work.  His  peculiar  taJerit 
was  for  the  short  storj';  and  the  best  examples  are  the  title 
stories  of  the  volumes  The  Liidy  or  the  Tigrr?  (1S84),  one  of  the 
most  |H)puIar  of  .American  stories,  Thf  Christmas  Wreck  (1886), 
The  Etc  Man  oj  Orn  (1887),  (also  in  the  latter  volume  "  .\  Tale  of 
Negative  Gravity  "and"  The  Remarkable  Wreck  of  the  Thomas 
Hyke  "),  and  the  novelette  The  Casting  Aioay  of  Mrs  Lechs  and 
Un  AkMm  (1886),  with  its  sequel  Tie  DmanUt  (1888). 

Among  his  other  works  of  fiction  are  Tike  LoU  Mrs  Nntt  (1886). 
The  Hundredth  Man  (1887V  Amos KiOrithl:  his  AdsciliHans  Experi- 
ences, with  Olhtr  Slnriet  (1888).  The  Great  War  Syndicate  (1889), 
The  Merry  Chanter  (1890),  Ardis  Clavrrden  (1890),  The  Rudder 
Grangers  Ahroaii,  and  Other  Stories  (|H<>1),  The  ilouse  of  Martha 
{[!<<4\),  The  Squirrrl  Inn  (1S91),  The  H'al<  hmiikrr's  Wife  and  Other 
Stones  (1893),  Pomona's  Tracels  (18U4}.  The  Adventures  ofCapUxin 
Horn  (189$).  with  its  sequel,  Jfn  O^s  r«cM(ie«6),  The  GrtOt 
Stone  of  Sariis  (18^),  KaH  BmhmI  (1901).  and  TU  Cafloim't  TaU- 
Gate  (with  a  memoir  by  Mrs  Stockton,  and  a  bibliqpapny,  1903). 


STOCKTON,  a  city  and  the  county  .seat  of  San  Joaquin  county 
in  central  California,  U.S.A.,  at  the  head  of  the  Stockton  channel 
of  the  San  Joaquin  river,  about  48  m.  S.E.  of  Sacramento.  Popk 
(1900),  I7«5o6,  ol  whom  4057  were  foreign-born;  (ipionnsus) 
SSiSSS.  It  Is  served  by  the  Atchison,  Topeka  ft  Santo  FC^  th* 
Western  Pacific  and  the  Southern  Pacific  railways,  and  has  ahe 
a  considerable  river  tradewithSanFrandsco.  It  is  at  the  head  of 
regular  navis.iiion  on  the  river;  at  high  water  boats  occasionally 
to  n  ils  Ferry,  750  m.  beyond  S;o.;  kti.n  The  channel  has 
been  much  improved  by  the  Federal  government  sitice  1877. 
Srockton  has  a  perfectly  level  site,  broad  streets  and  a  rcciil-ir 
plan.  In  the  city  arc  a  gooti  public  library,  the  San  Joaquin 
county  law  library,  St  Agnes  academy,  St  Mary's  college,  a 
children's  home  (1806;  under  the  Ladies'  Aid  Society).  St 
Joseph's  home  (x^Kn)  for  the  aged,  and  St  Joseph's  hospital 
(1899)1  under  the  Sisters  of  St  Dominic,  the  Pacific  hospital, 
a  county  hovital  and  a  state  hospital  for  the  insane  (1851}. 
Situated  in  the  great  valley  of  the  San  Joaquin,  m  the  midst  of  a 
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rich  aRriculiural  rcRion,  ii  is  otie  oi  the  largest  grain,  vegetable 
and  [ruil  murktis  oi  ihe  Wt-il.  ll  manufactures  flour,  lumber, 
agricultural  machitiL-ry  and  implcmeats,  &c.  Itsfaclor>'  product 
in  1905  was  valued  at  $-^,0^9,490,  or  45*3%  more  than  in  i(^. 
Stockton  ro8«  into  prominence  in  the  euly  mining  days.  A 
settlement  named  Tuleberg,  htcr  caOed  Nev  Albany,  stood 
w  the  city  site  in  ia47}  iu  intiifc  ms  pfecaifow  vbea  the  dis- 
oomy  oi  gold  bMucd  its  pmgainy.  la  the  spibg  of  1849 
a  town  was  laid  oat  and  tJbe  prannt  oame  adopted  in  honour  of 
Conmiattder  Robert  fUSd  Stodtton  (1795-1866),  who  with 
Colonel  John  C.  Fremont  and  General  Stephen  W.  Kearny  had 
gained  posscsnion  of  California  for  the  United  States  during  the 
war  with  Mt-xico.  In  1850  Stockton  becune  the  comty  seat 
and  was  chartcrcti  as  a  city. 

STOCKTON-ON-TEES,  a  market  town,  municipal  and  parlia- 
mentary borough,  and  p>ort  of  Durham,  England,  on  the  N. 
bank  of  the  Tees,  sh  ™'  iibove  its  mouth,  and  on  the  North 
Eastern  railway,  236  m.  N.  by  W.  from  London.  Pop.  (1001). 
51,478.  The  parliamentary  borough  extends  across  the  rivtr 
into  Yorkshire,  to  include  the  municipal  bwough  of  Thomaby-on- 
Ttci.  At  Norton,  i  m.  north,  the  draich  of  St  Maiy,  formerly 
ooHei^ite,  ahom  fine  Nomian  work.  The  chief  build^igs  are  a 
town  hall,  wltlt  dock-tower  and  spire,  bo«>ugh-hall,  exchange 
and  public  Ubmy.  Ihe  quays  are  accessible  to  vends  drawing 
so  f  L  at  high  water  spring  tMes.  There  are  extensive  steel  works, 
blasting  furnaces,  iron  and  brass  foundries  and  rolling  mills; 
and  iron  shipbuilding  is  an  important  industry.  There  arc 
also  sailcloth  works.  rK)-tcr;,s,  breweries  and  brick  .md  tile 
works.  Exports  ijron  manufarmrcs,  coal  and  agricultuwl 
produce)  were  valued  at  £43  5,430  in  ii>oo;  imports  (limber,  iron, 
grain,  &c.)  at  i[2Ko.;;7i ,  trade  being  chiefly  with  HoUand and  the 
BMc  ports,  and  i:o.astal.  The  parliamentary  borou^  tetnrns 
one  member.  The  municipal  borough  is  under  a  mayor,  10 
aldermen  and  30  coundllors,  and  has  an  area  of  193s  ecia. 

It  would  aeem  that  Stockton  (Stokton)  grew  up  mmd  the 
CBitifl  of  the  biabopa  of  Durham,  to  whom  the  town  bdonged 
even  before  their  purchase  of  the  earldom  of  Sadbeige.  In  1 1 83 
the  Boldon  Book  records  that  the  whole  town  rendered  one  milch 
row  and  the  ferr)' twenty  pence  to  the  bishop.  Thr  r.istlc  w.is 
probably  built  between  11.S3  and  1214.  King  John  visited 
Bishop  Philip  of  Poitou  (d.  i  jo.'^)  thcrr  and  is  said  to  have  granted 
the  place  a  charier  similar  to  that  of  Hartlepool  in  1214.  Of  this, 
however,  no  traces  remain,  the  rights  of  the  borough,  which  must 
have  come  into  existence  during  the  13th  century,  being  purely 
pmeriptive.  Stockton  was  divided  into  two  parts:  the  "  town," 
gDvemed  by  the  bailiff  of  the  bishop  and  afterwards  by  the 
near  and  vestrymen,  and  the  borough,  under  a  mayor  and  alder- 
men. The  biabop'a  boQiff  was  abo  the  keeper  of  the  castle, 
though  fat  the  t7di  eentwry  the  office  bdonged  to  the  boroui^- 
boQiff.  Hie  borough  Is  first  mentioned  in  1283,  when  the  king 
took  tallage  from  it  during  the  vacancy  of  the  see.  It  occurs 
again  in  a  record  of  :^jS.  am!  in  1^44  the  mayor  and  baililTs 
entered  into  an  agreemcni  with  ihc  major  and  bailiff.s  of  NVw- 
casllc  for  the  regulation  of  trade  between  the  two  places.  Bishop 
Hatiicld's  survey  (1377-13S2)  gives  a  list  of  tenants  within  the 
borough:  12  burgages  and  15  half-burgagcs  are  mentioned,  the 
rent  of  which  varies  from  twenty-two  pence  to  a  penny  half- 
penny. In  1644  the  parliamentary  troops  besieged  and  captured 
the  ca.stlc.  whidi  was  dismantled  in  1652.  In  1666  the  popula- 
tion was  ortly  544,  for  Stockton  was  an  isolated  place  with  Uttle 
trade,  it  bcauan  a  pwlisaientacy  bonottgh,  wtuming  one 
nendtcr,  hi  1867.  b  ijie  the  Udnp  gave  toe  town  a  market 
•ad  a  fair  during  the  octave  of  the  Ttenalatibn  of  St  Thomas  the 
Martyr,  reserving  to  himself  the  tolb;  Bfahop  Morton  revived  the 
market,  which  had  lapsed  at  the  beginning  of  the  17th  century 
Camden  speaks  of  Stockton  as  a  neal,  well-built  torjxjration 
town  and  especially  commends  the  ale  brewed  there  and  sent  to 
various  parts  of  the  country.  The  importance  of  Stockton  as  a 
port  dates  from  the  end  of  the  i8th  century,  when  there  was  a 
considerable  trade  in  lead,  dairy  produce  and  timber. 

STODDARD,  RICHARD  HENRY  (1835-1003),  American 
stttbor,  was  bom  in  Hingham,  Maaaachusetts,  on  the  2nd  of 


July  1825.  He  spent  most  of  his  boyhood  in  New  York  City, 
where  he  became  a  blacksmith  and  later  an  imri  moulder,  but 
in  1849  he  gave  up  his  trade  and  began  to  write  lor  ;i  living. 
He  contributed  to  the  L'nioti  Mi}^iiziii'',  the  Knukcrhorkrr 
Magasinc,  Putnam's  Monthly  Magazine  and  the  New  WnV 
Enening  Post.  In  1853  Nathaniel  Uawthomc  helped  him  to 
secure  the  appointment  of  Inspector  of  customs  of  the  Port  of 
New  York.  He  was  confidential  clerk  to  George  B.  McCldlan 
in  the  Mew  York  dock  dqiartment  in  1870-1873,  and  dty 
Ubnibo  of  New  Yoifc  in  i874ri87s;  Uteraiy  le^Hewer  for  the 
New  Yeik  WmU  (1M0-1870);  one  of  the  editors  of  Vamtf 
Fair;  editor  of  the  Aldint  (1869-1874),  and  literary  editor  of 
the  M.iil  and  Express  (1880-1003).  He  died  in  New  York  on 
the  i2Lh  of  May  igoj.  Among  the  numerous  books  that  he 
edited  arc  The  Lms  and  Hcraina;  cf  Ihc  Pods  (1861);  Melodies 
and  Madrigals,  Mostly  jrom  Ihe  old  English  Poets  (1S63);  The 
Late  English  Poets  (18*15),  "^'  k  i  iiDits;  Griswold's  Poets  and 
Poetry  oj  America  (1872),  and  Female  Potls  0}  America  (1874); 
The  Brie-a-Brac  'Series,  in  10  vols.  (1874-1876);  English 
Verse,  in  5  vols,  edited  with  W.  J.  Linton  (1883);  and  four 
editions  of  Foe's  works,  with  a  memoir  (1873-1894).  His 
original  poetiy  includes  Pootfrimt*  (1849),  P«vately  printed 
and  afterwards  ittppremed;  Peems  (1851);  tlie  Juvenfles,  Aimt- 
lures  in  FaityUmd  (i^  i  ';  Town  and  Country  (1857),  and  The 
Slory  of  Little  Red  Ri.J:'n:  Hood  (1864);  5o«gj  of  Summe"  (1857); 
The  Kins;'i  Hcl!  (iS6j  ).  one  of  his  most  popular  narrative  poems; 
Ahriihum  Linn-ln:  A  Horatian  Ode  (1S65),  The  Book  of  the 
East  (1S67),  Poems  (18S0),  a  collective  edition;  and  The  Lion's 
Cuh,  with  Other  Verse  (1890).  He  also  wrote  Life.  Travels 
and  Books  of  AUx.Midcr  von  Humboldt  (tfi6o);  Undirilu-  Ever.ing 
Lamp  (1892),  essays  dealing  mainly  with  the  modern  English 
poets;  and  Recollections  Personal  arid  Literary  (1903),  edited  by 
Ripley  Hitchcock.  More  important  than  bis  critical  was  bis 
poetical  work,  which  at  its  best  is  sincere,  original  and  matkcd 
by  delicate  fancy,  and  felicity  of  form;  sad  Us  lOttgS  have  gtven 
him  a  high  and  permanent  plaoe  among  American  ^ric  poets. 

His  wife  Elizabeth  Dkew  (Babstow)  Stoodaso  (1893- 
1002),  poet  and  novelist,  was  bom  in  Mattapoisctt,  Massa- 
chu.^i'ls.  on  the  6th  of  May  1SJ3.  She  studied  at  Vheaton 
Scmi:;ary.  Norton,  Mass.  Aflet  her  iiianiage  in  185.'  the 
a-sbibied  her  husband  in  his  literary  work,  and  contriliu'.ed 
stories,  poems  and  essays  to  the  periodicals.  She  wrote  ihrte 
novels — The  Morgesons  (1862),  Two  Men  (1S65)  and  Jtmpte 
House  (1867),  and  a  volume  of  poems  (1895).  A  new  edition 
of  her  novels  was  iMied  in  1901.  She  died  in  New  Yoric  on  the 

ISt  of  .August  I0O2. 

8T0PFLET,  JEAN  NICOLAS  (1751-1796),  Vcnd£an  general, 
was  bom  at  LuneviUe,  the  son  of  a  mOlcr.  Long  a  private 
soldier  in  a  Swiis  le^ment  in  France^  and  aftonniids  ^ne- 
fceeper  to  the  comte  de  Colbert-Haideviler,  he  Joiaed  the 
Vend&ns  when  they  rose  against  the  Revolution  to  defend 
their  religio-js  and  royalist  principles.  During  the  war  in  La 
\  endee  he  served  first  under  Gigot  d'Elbce,  fought  at  Fontenay, 
Cholet  and  Saumur,  and  distinguished  himself  at  the  battles 
of  Beaupreau,  Laval  and  .'Xntrain.  He  w.is  appointed  major- 
general  of  the  royalist  army,  .inii  in  1704  .succeeded  I.a  Rochc- 
jaquclein  as  commander-in-chief.  But  his  quarrels  with 
another  Vcnd6an  leader,  F.  A.  Charette,  and  the  icvenes  sa^ 
tained  by  the  Vendian  arms,  led  him  to  giv«  in  Us  submission 
and  to  accept  the  tent  of  the  treaty  of  La  JaUBaic  (May  2, 
179$).  He^  however,  aoon  violated  tUs  tieatjr,  and  at  the 
Intigatioa  of  royalist  agents  took  arms  hi  Dccenlter  1795  on 
behalf  of  the  count  of  Provence  (the  future  Louis  XVIJI.), 
from  whom  he  had  received  the  rank  of  mariehal-de-tamp. 
This  last  attempt  of  StofTlrf's  f.-iled  rompletely.  He  was  t:,'-.  ri 
prisoner  by  the  republicans,  eondenined  to  death  by  a  tniljuiry 
commission,  and  shot  at  .\tsgers  on  the  2\ti\  of  February  17^6. 

Sec  General  d'Andign^,  Mtmoires,  edited  by  E,  Bir6  (1900- 
iqoi ) ;  C.  Loyer,  "  Cholet  sous  la  doohmdaa  de  SmOet,"  in  L'AitfOM 
historique,  vol.  iii.  (1903-1903). 

STOICHIOMBIET  (Gr.  oTtnxtia,  fundamental  parts,  or 
elements,  /irptir,  neasiiie),  in  cbmistiy,  a  teim  intioduoed  by 
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Benjamin  Richter  to  denote  the  determination  of  the  relative 
amuurit?  in  which  acids  and  h.-Lscs  ni-uirali^i:  one  another;  but 
this  dctinition  may  bt-  extended  to  imliidc  the  determination  oi 
the  masses  participating;  in  any  c  hL-mii  :d  rear tion.  The  work  of 
Richtcr  and  othen.  who  explored  this  field  is  treated  under 
Elkment;  here  we  discubs  a  particuLir  branch  of  the  subject, 
viz.  the  determination  of  equivalent  and  atomic  weights  of  ele- 
menta,  and  the  molecular  weights  of  elements  and  compounds. 
Reference  to  Cheiustry,  Atom  and  fiuuiEMT  will  eiqiaia  the 
principles  involved.  Every  element  hasan  "  cqui«a]eatirai||it " 
wbkk  is  unially  defined  as  the  amount  of  the  element  widdi 
combines  with  or  replaces  unit  weight  of  hydrogen ;  the  "  atomic 
weight  "  may  be  regarded  as  the  smallest  weight  of  an  element 
which  can  be  present  in  a  chemical  compound,  and  the  "  mole- 
Ctllar  weight  "  is  the  weight  of  the  least  part  of  :\r,  i  i<  r:ii  or 
compound  whi(  h  can  exist  alone.  The  atomic  wi  i(;ht  !S  there- 
fore some  mul;i()le  ot'  the  equivalent  weight,  anii  the  determin- 
ing factor  is  icrmeil  the  valency  (q.v.)  of  the  element.  \Vc 
have  mentioned  hydrogen  as  our  standard  element,  which  was 
originally  chosen  as  being  the  lightest  known  substance;  but 
Benelius,  whose  stoichiometric  leseaicbes  are  classical,  having 
pointed  out  that  few  dementa  foniwd  stable  oompouods  with 
hydrogen,  ami  even  then  pcenated  diflkulties  to  eiact  analysis, 
pnipoaed  to  take  oiygen  as  the  standard.  This  suggestion  has 
been  adopted  by  the  intemational  Committee  of  Atomic  Weighu, 
who  take  the  atoak  weight  cf  o^yiea  as  16*000^  hydraBM  being 
10087.' 

Deferring  the  disruss-nn  of  gas*-ou.>;  elements  and  romixiunds 
we  will  consider  the  modus  opfrandi  of  determining,  tirst,  the 
equividcnt  weight  of  an  clement  which  forms  solid  com[x)unds, 
and,  secondly,  its  atomic  weight.  Suppose  we  can  cause  our 
elemeat  in  known  quantity  to  combine  with  oxygen  to  form  a 
definite  compound,  whkb  can  be  accurately  weighed,  or, 
oonven^,  decompoee  a  known  weight  ot  the  oxide  into  its 
MmttHMBta.  c£  which  clemaBt  be  weldied. 
equfvatent  we^ht  cf  the  dement  nmy  be  coctiy  deteimined. 
For  if  X  grams  of  the  clement  yield  y  grains  of  the  oxide,  and 
if  W  be  the  equivalent  of  the  element,  we  have  x  grams  of  the 
element  equivalent  to  y-x  gr.iir.s  ni  oxygen,  and  hence  the 
e<iuivalent  weight  W,  wliicli  corre^ixjuds  to  S  grams  of  oxygen, 
is  given  t)y  the  proportion  y-x  :  x  :  :  8  :  W,  i  f.  \V  =  8.r;(>  -  x). 
For  example,  Lavoisier  found  that  45  parts  of  red  oxide  of 
mercury  on  heating  yielded  41J  parts  of  mercury;  hence 
41)  parts  of  mercury  is  equivalent  to  45  ~  41  i  =  3}  parts  of 
oxygen,  and  the  equivalent  of  meimiy  in  this  oxide  is  thcrdore 
S  X  4ti  5i  ~  9S-  The  question  now  arises:  is  this  value  tlie 
tme  equivalent,  hslf  the  amount  of  meicniy  iriihdi  combhies 
with  tm  atom  of  oxygen  (for  one  atom  of  onygen  is  equivakat 
to  two  atoms  of  hydrogen)?  Before  conaidering  this  matter, 
however,  we  will  show  how  it  is  possible  to  obtain  the  equivalent 
of  elements  whose  oxides  are  not  suitable  for  etact  analysis. 
No  better  exaiiifile  can  be  found  than  Stas's  classical  determina- 
tion of  the  atomic  weight  of  silver  and  of  other  elements.'  It 
will  be  seen  that  the  routine  necesMry  to  the  chemical 
determination  of  equivalents  consists  in  employing  only  such 
substaitces  as  can  be  obtained  perfectly  pure  and  stable  (under 
the  experimental  conditions) ,  and  that  the  reactions  cboeen  must 
be  such  as  to  yield  a  series  of  values  by  which  any  particular 
value  can  be  checked  or  corrected. 

Staa's  experiments  can  be  classiified  in  five  series.  The  object 
of  tlic  first  series  was  to  obtain  the  ratio  Ag :  O  by  means  of  the  ratios 
KC1:0  and  Ag:KCI.  The  ratio  KC1:0  w.i.s  determined  by  de- 
composing a  known  weight  a(  potassium  chlorate  (<i)  by  direct 
heatinK,  (6)  by  heating  with  hydnxhlorie  acid  and  weighing  the 
residual  chlorine.  The  reaction  may  be  wrirttn  for  our  purpose 
in  the  form:  KC10i-KCI-(-30;  in  case  a  the  oxvgcn  is  lilxTated 
as  such;  in  cas*-  b  it  oxidizes  the  hydnicliloric  acid  to  water  and 
chlorine  oxides.    The  equation  shows  that  one  KCI  is  cqui\'alcnt 

'We  may  here  state  that  the  equivalent  weight  of  oxygen  on 
this  basis  u  8  000,  one  haH  of  Ua  atnmie  wc^  This  matter 
is  considered  below. 

'  The  formulae  used  in  the  folkiwing  parignim  wem  eitabluhed 
before  Stas  beran  his  work;  and  as  ORyien  h  tsken  as  16,  the 
SHUltsaK  atmmc  and  not  equivalent  wcigus. 


to  3O,  and  hence  if  t  gfaua  of  chlorate  yields  y  grams  of  eUoride. 

then  the  ratio  KCI:  0  =  y/i(i-i/).  Taking  O  as  16  and  the 
exix'riniental  value  of  x  and  y,  Stas  obtained  KCI:0  =  74-95Oi. 
To  find  the  ratio  of  Ag:  Kl'l.a  known  weight  of  isilver  was  dissolved 
in  nitric  acid  and  the  amount  of  potassium  chloride  necc.vsary  for 
its  exact  precipitation  was  determined.  The  reaction  may  be 
written  as  AgNQi+KCI-AgCl-l-KNOs.  which  shows  that  one 
Ag  is  equivalent  to  one  KCI.  The  value  found  wm  Ag:KCI 

1-4471 10.  The  ratio  A^:0  is  found  by  combining  these  valucSt 
for  .At,':<J^KCl:Ox.^g:KCl  -  74-9502  X  I  447IO  =  107-9401. 

In  the  .-vocond  series  the  ratio*  Ai;Cl:Oand  AgCI:.\g  were 
obtained,  the  first  by ileconifjosing  the  chlorate  by  heating,  and  the 
second  by  svnthi-^i/ing  the  chloride  In  burning  a  known  ttoieht 
of  the  metal  in  chlorine  gas  and  weighing  the  resulting  i  hli  r^lr, 
and  also  by  dissolving  the  metal  in  nitric  acid  and  precipitating 
it  with  hydrochloric  acid  and  ammonium  chloride.  Thete  two 
sets  >-ield  the  ratio  Ae  :  O,  and  also  the  ratio  CI  :  O,  whidi,  COm- 
hinixi  with  ttu-  ratin  K("l  :  O  obtained  in  the  first  scries,  gave  the 
atomic  weii;ht  of  ptitas^ium.  The  third  and  fourth  series  resembled 
the  s<'Cond,  only  ihf  Ijioiiuite  and  litomide,  anil  icxlate  and  iodide 
were  uctrked  with.  The  experiments  gave  aiiditLonal  valttM  los 
Ag :  O  and  abo  the  atomic  weights  of  bromine  and  iodine. 

The  fifth  scries  was  oooecmed  with  the  mtias  AgiSOs :  Ag; 
AgtS :  Ag  and  A^:0.  The  fint  was  obtained  by  leouci^ 
silver  sulphate  to  the  metal  by  hydrogen  at  high  temperatures; 
the  second  by  the  direct  combination  of  siK'er  and  sulphur,  and  also 
by  the  interaction  of  silver  and  su1)>huretle<)  hydrosen ;  these  ratios 
on  combination  gave  the  third  ratio  .K^jiS ;  t  >.  Tli- :^  ex[x  rmients 
besides  giving  values  for  Ag:0,  yielded  al.->o  the  atomic  weight 
of  sulphur.  There  is  no  need  to  proceed  any  further  with  Stas's 
work,  but  it  is  sufficient  to  say  that  the  general  routine  which  be  em- 
plomj^ias  been  adoplad  ia  en  dmnieal  detcna  iaatiaas  of  equivalent 

The  derivation  of  the  atomic  from  the  equl\-alent  weight 
may  be  elTected  in  several  v.ays.  The  simplest  are  perhaps 
by  means  of  Dulong  and  I'ctit's  law  of  atomic  heats  (and  by 
Neumann's  extension  of  this  law),  and  by  Mitscherlich's  doctrine 
of  isomorphism.  Dulong  and  Petit 's  law  may  be  stated  in  tlie 
form  that  the  product  of  the  specific  heat  and  atomic  weight 
is  approximatdy  6-4,  or  that  an  approximate  value  of  the 
atomic  weight  is  6*4  divided  bfjf  thm  specific  heaC  This  appli- 
cation may  be  ilnstrated  ht  the  case  of  meicniy.  We  have' 
seen  above  that  the  red  oxide  yields  a  value  of  about  95  for  the 
equivalent;  but  a  green  oxide  is  known  which  contains  twice 
as  much  met;il  for  e.%ch  part  of  oxygen,  .ind  therefore  in  this 
comjxjund  the  ecjuivalent  is  about  190.  The  six-citic  heat  of 
mercury,  however,  is  0  033,  and  this  number  divided  into 
6-4  gives  an  approximate  atomic  weight  of  104.  More  accurate 
analyses  show  that  mercury  has  an  equivalent  of  100  in  the  red 
oxide  and  300  in  the  green;  Dulong  and  Pelil's  law  shows  us 
tlat  the  atomic  weight  is  300,  and  that  the  element  is  divalent 
in  the  red  oxide  and  monovalent  in  the  green.  For  exceptions 
to  this  law  see  CHEWSTaY:  §  Pkytkal. 

The  appiicKtinn  of  iaommphism  follows  from  the  fact  that 
diemicslly  sunilar  substancea  ciystalliae  in  pnetically  Wmti«l 
forms,  and,  more  important,  form  mixed  crystals.  If  two  salts 
yield  mixed  crystals  it  may  be  assumed  that  they  are  similarly 
constituted,  and  if  the  formula  of  one  5ie  known,  that  of  the  other 
may  be  written  down.  Forexaniplcgalliumsulphatciorms  asiik 
with  fxjtassium sulphate  which  yields  mixed  crv  stals  with  potash 
alum;  we  therefore  infer  that  gallium  is  triv.alcnt  like  aluminium, 
and  therefore  its  atomic  weight  is  deduced  by  multiplying  tbe 
equivalent  weight  (determined  by  converting  the  sulphate  into 
oxide)  by  three.  General  chemical  resemblances  yield  valuable 
infonnation  in  fizing  the  atomic  weight  after  tlie  equivalent 
we^  hu  ban  «inet|y  dilinniniHl. 

GoMfr-TIke  jrinniWiitfinii  due  to  AwfdjO  that  equal 
volumes  of  gases  tmder  the  same  coodltlons  of  temperature  and 
pressure  contain  equal  numbers  of  molecules — may  be  slated  in 
the  form  that  the  densities  of  gases  arc  proportional  to  their 
molccul.ir  weights.  It  therefore  foUows  that  a  comparison  of 
the  density  cjf  any  g,^s  with  that  of  hydrogen  gives  the  ratio  of 
the  moiei  ular  weight.s  of  the  t-,vo  Kases,  and  if  the  molecular 

contents  of  the  gases  be  known  then  the  atomic  weight  is  deter- 
minable. Gas  reactions  are  available  in  many  cases  for  solving 
the  question  whether  a  molectde  is  monatomic,  diatomic,  &c 
Thus  from  the  combination  of  equal  volumes  of  hydrogen  and 
chlorine  to  fonn  twice  the  volume  of  hydmchhiric  acid,  it  msy 
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be  deduced  that  the  molecule  of  hydrogen  and  of  chlorine  con- 
tains two  atoms  (see  Atom);  and  similar  considcration>  show 
that  oxygen,  nitrogen,  tluorine,  tie,  are  also  diatomic.  Physical 
methods  may  also  be  employed.  For  instance,  in  monatomic 
gases  the  ratio  oi  the  specific  heat  at  constant  pressure  to  the 
specific  heat  at  constant  volume  is  1-66;  in  diatomic  gases 
j'4a;  with  other  values  for  more  complex  molecules  (see  Mole- 
cule). This  ratio  may  be  determined  directly  by  finding  the 
vdocity  of  sound  in  the  gis  (Kiindt)  oc  by  otber  metbods,  or 
fatdiKcdy  by  findmg  the  qiedlk  hnftt  iqMti^alr  aad 
the  ratio.  It  is  found  tbat  tbe  fsaes  just  auaitioned  are 
diatomic,  whereas  aigoa,  helium,  neon  arid  the  related  gases, 
and  Lilsi)  mi-reury  and  some  oihtr  nu-uils  when  in  the  gaseous  con- 
dition, are  monatomic.  A  knowledge  oi  the  atomicity  01  a  gas 
combined  with  its  density  (compared  with  oxygen  and  hydrogen) 
would  therefore  give  its  atomic  weight  if  Avogadro's  law  were 
rigorously  true.  But  this  is  not  so,  except  under  extremely  luw 
pressures,  and  it  is  neccasary  to  correct  the  observed  densities. 
The  oomctioii  involves  a  detailed  study  of  tbe  behaviour 
of  tbe  fM  over  •  iugt  nage  of  prassue  (pnmaag  tbe 
dewsities  ai«  alnadjroainclcd  to  ^,aad  amy  be  convcaisBtly 

mittCD  in  tbe  fefm  »~±^i^.  Tbus  if  D  be  tbe  observed 

idative  densitiss  of  »  gu  to  bydragen  at  o*  and  under  normal 
atmospheric  pnasuie,  «x  «nd  «h  tbe  ooeffidentsof  tbegseand 
hydrogen,  then  the  tine  density,  or  ratio  of  moleailar  weights, 

is  DX  (i+ax)/(»+aH). 

Lord  Raylcigh  and  D.  Berthelot  have  corrected  several  mole- 
cular weights  in  this  fashion.  The  importance  is  wlII  shown 
in  the  mcxlification  of  Morley's  observeii  density  oi  oxygen, 
viz.  15  t)0,  whiih,  wilh  Rayleinh's  %aluesof  u"o  =  —  o  ckxxh  and 
«H  "+  o  00053,  gi^es  the  corrected  density  as  is-SS.  And  this 
value  is  the  atomic  wei^t,  for  both  bydrogen  and  oxygen 
aioleculcs  contain  two  atoms.  Compound  gSMS  OUI  also  be 
C^Mlimcnted  with.  For  example  Gray  (ydMNk  GWm.  Soc., 
87,  p.  itet)  found  tliat  it  was  easier  to  piepnie  petfecUy 
poie  ttitfic  oiide  tban  to  obtain  pun  nitragen,  and  lie  tbeteibn 
determined  the  density  of  tliis  gas  from  which  the  atomic 
weight  of  14-01  a,  or,  corrected  for  deviations  from  Avogadro's 
Jaw,  :.\  006,  was  deducre<l. 

The  priniiple  indicated  here  is  applicable  to  the  determination 
of  the  molecular  wciKhl  <if  .^ny  va[3orizabIe  substance  by  tbO 
so-called  melho<l  of  vaiH)ur-dcii.sity  (see  Density). 

Solutes. — The  theory  of  solution  permits  the  investigation  of 
tt>e  molecular  weights  of  substances  which  dissolve  in  water 
or  aone  other  solvent.  It  is  shown  in  Solution  that  a  solute 
lowers  tbe  freesing  point  and  raises  the  boiling  point  of  the 
solvent  in  a  regular  manner  as  long  as  dilute  solutions  are  dealt 
witlu  It  ban  been  abwm  that  If  one  gram  molecule  of  a  aolut»  be 
dbsdved  in  loe  grsms  of  sotvent  thai  tbe  boiling  point  te  ndied 
by  0-02  I'u'.  (say  D)  degrees,  where  T  is  the  absolute  boiling 
point  and  w  the  latent  heat  of  vaporization  of  the  solvent; 
this  constant  i;i  kni:wii  the  molecular  rise  of  the  boiling  |M)int, 
and  varies  from  stilvciii  lu  solvent.  If  we  diss<^ilve  say  m  grams 
of  a  substance  oi  molecular  weiKiil  M  in  ico  >;r.ui:b  ui  the  solvent 
and  observe  the  elevation  in  the  txiilinK  (xiint,  tlien  M  is  given 
1)f  IC  «  mVi'd.  Similar  considerations  apply  to  the  freezing 
points  of  solutions.  In  this  case  D  =  0-02  T'/tf,  where  T  is 
tbe  absolute  freezing  point  of  the  pure  solvent  and  it>  the  ktent 
heat  of  soUdibcation.  To  apply  these  ponciplea  it  is  only 
aeossMiy  thenfoie  to  detennbie  tbe  fieedng  (or  boiKog ) 
potot  of  the  solvent  (of  which  a  known  welgbt  is  taken),  add 
a  known  weight  of  the  solute,  allow  it  to  dbsolve  and  then 
notice  !h(!  fai:  fur  rhv)  in  the  freezing  (or  boiling  [xiint),  from 
which  values,  if  the  molecular  depression  (or  elevation)  be 
known,  the  molecular  weigbt  of  the  dissolved  aubatanoe  is 
readily  calculated. 

The  following  arc  the  molecular  depressions  and  elevations 
(with  the  freezing  and  boiling  points  in  brackets)  of  the 
commoner  solvents. 

Molecular  depfessfans:   aniline  (6*),  58-7;  benaeae  (5-4*), 


50-0;  acetic  add  (17-0*),  39  0;  nitrobenzene  (s-j"),  70  0;  phenol 
(40°).  -j;  water  (0°),  18-5, 

Molecular  elevations:  acetic  acid  (iiS-i"),  as-3;  acetone 
(56°),  171 ,  .ikuhol  (7>i°).  11-7,  ether  (35"),  Ji-;;  benzene  (7g°), 
26-7;  chloroform  (61°),  35-9;  pyridine  (115°),  29-$;  water 
iioff),  5-1. 

The  apparatus  used  in  cryoecopic  measurements  is  usually  that 
devijied  by  Beckmann  (Zeit,  phys.  Chem.  ii.  307).  The  working  part 
consistB  M  a  tube  2-^  ens.  in  diameter,  bearing  a  side  tube  near 
the  top;  the  tube  ii  fitted  with  a  cork  through  which  pass  a  differ- 
ential thermometer  of  a  range  of  about  6*  and  graduated  in  SOths 
or  looths.  and  alw  a  !-ti)ut  platinum  wire  to  serve  as  a  stirrer.  The 
lower  pirt  of  the  tiil><"  is  en'-ln-<-ii  in  a  wider  tube  to  serve  as  an 
air-jacket,  and  the  whole  i?  inn:;LT-e'l  in  a  large  beaker.  The  ther- 
mometer is  adjusted  so  that  the  ircczins  point  of  the  pure  solvent 
comes  near  tbe  lop  of  the  scale.  A  weighed  quantity  of  the  solweat 
is  placed  in  the  inner  tube,  and  the  beaker  u  filled  with  a  fraeiinc 
mixture  at  a  temperature  a  few  degrees  bidow  the  freezing  point 
of  the  solvent.  The  thermometer  is  inserted  and  both  solvent 
and  freeating  mixture  are  stirred.  When  the  temperature  is  about 
o  ^"  IjcIow  the  correct  freezing  point  the  tube  is  removed  from  the 
beaker  and  the  stirring  continued.  There  ensites  a  further  faU 
in  the  thennomelcr  leading  until  ioe  separates,  whereupon  the 
temperature  rises  to  the  oonwct  fieeiing  point.  The  ice  is  then 
melted  and  the  operation  repeated  so  as  to  obtain  a  mean  value. 
A  lmo»n  weight  of  the  lufaatance  is  introduced  through  tbe  side 
tube,  and  the  freezing  point  determinwl  as  with  the  pure  solvent. 
The  difference  of  ttic  riMilinj;s  ^'ives  (he  depression;  and  from  this 
value,  knowing  the  weight  of  the  solute  and  solvent,  and  also 
the  molecular  depression,  tbe  moleettlsr  wslgbt  can  ba 
from  the  formula  given  above. 

In  the  iM^iliiiK  |>oint  apparatus  of  Reckmann  the  solvent  is  con- 
taincil  in  a  tulic  fitted  with  side  tubes  to  which  spiral  condensers 
cm  be  ;ii t,\rli('il ;  the  nr<~k  of  the  tufif  carries  a  stopper  through 
which  p  I'^'^c'i  a  (Iclicalc  HilTfrential  thermonieter,  whilst  the  bottom 
is  perforatcti  hv  a  platinum  wire  and  cont.iins  rLiss  tieads,  >;rirnit» 
or  platinum  fod  to  ensure  regular  boiling.  The  tube  is  surr<i.iiiileii 
by  a  jacket  mounted  on  an  asbestos  dox,  so  that  the  heating 
is  ngular.  In  conducting  a  determination  the  thermometer  & 
adjusted  BO  that  the  boiling  point  of  the  pure  solvent  is  near  the 
bottom  of  the  scale.  A  known  weisht  of  the  solvent  \*  placed  in 
the  tube,  the  thermometer  is  inserted  (so  that  the  li(|uid  completely 
covers  the  bulb),  and  the  condensers  put  into  position.  The  liquid 
is  now  cautiously  healiff,  and  when  the  thermometer  becomes 
stationary  the  boiling  point  is  reached.  The  temperature  having 
been  read,  the  appaiatua  is  allowsd  to  cool  stjafatly,  and  tbe  ebssfva- 
tion  repeated.  A  known  weight  of  the  substance  is  now  intio- 
duced.  and  the  solution  so  obtained  treated  in  the  same  fashion  as 
the  original  solvent. 

A  different  procedure  wherein  the  boiling  tube  is  heated,  not 
directly,  but  bv  a  stream  ni  the  vapour  of  the  pure  solvent,  was 
proposed  by  Sakurai  {Journ.  Chem.  .S'or.,  1892,  61.  p.  994).  Sakurai'g 
apparatus  has  been  considerably  modified,  and  the  form  now  princi- 
pally used  is  essentially  due  to  LandstxTKcr  (Brr.,  189H,  31,  p.  461), 
The  boiling  vessel  i.'s  simply  a  flask  fitted  wilh  a  delivery  tube, 
which  is  connected  with  the  measuring  tube.  This  consists  of  a 
graduated  tube  fitted  with  a  stopper  ihroiiKh  which  nass*.s  a  ther- 
mometer and  an  inlet  tube  reaching  nearly  tu  the  iHiitorii.  The 
measuring  tube  is  surrounded  by  an  outer  tube  ■vvbi:  h  hns  ,-in  exit 
to  a  Condi  af  the  si<le  or  bottoiii,  conitniu^Ti  .ir  nin  n  .ii'e 

between  the  measuring  tube  and  jacket  by  a  small  hole  near  the 
top  of  the  former.  In  outline  the  operation  consists  in  pladnc 
some  soU-cnt  in  the  measuring  tube  and  passing  in  vapour  unm 
the  condensed  liquid  falls  at  the  rate  of  one  drop  per  second  or  two 
seconds.  The  temperature  h  then  read  off.  A  known  weight  of 
the  substance  is  introduced  and  the  boiling  point  determined 
as  N'fvitc;  but  imiii(<liately  the  temperature  io.kI  the  lube  must 
be  disconnected,  so  that  no  more  vapour  passes  over  and  so  altera 
the  concentratk>n  of  the  solutioik  Two  methods  are  in  use  for 
deierminini;  the  quantity  of  the  solvent.  Landriieigcr  weighed 
the  tuiie:  \Valker  and Lumsden  (Joum.  Chtm.  Sac,  itea.  73,  p.  50a) 
Kr.ulii.itea  the  tube  and  thus  nie  i-'tired  the  volume  01  the  solvent; 
in  W.  E.  S.  Turner's  apparatus  (Journ.  Chem.  5oc.,  1910.07,  p,  1184) 
both  the  weight  and  volume  can  be  delermine<l.  \\  hilst  the 
calculations  in  Loth  the  Beckmann  and  Sakurai-Landsbergcr  methods 
are  essentially  the  same  the  "  molecular  elevationa  "  differ  according 
as  one  deals  with  too  grams  or  loo  CCS.  of  solvent.  In  all  these 
metho<]s  it  is  necessary  to  carefully  choose  the  solvent  in  order  to 
avoid  ilivKxiation  or  asiociation.  For  exam(>le,  most  salts  are  dis- 
sociated in  aqueous  solution;  and  acids  arc  bi-molecular  in  benzene 
but  normal  in  acetic  .u  iil. 

Other  mcthwls  are  available  for  dis«)lvcd  substances  such  aS 
measiireiiicnts  nf  the  osmotic  pre'<.Miie,  luweiinn  nf  the  vapour 
pressure  and  diminution  of  solubility,  but  these  arc  little  used. 
MenttoQ  may  also  he  made  of  Ranisay  and  SUdd'e  meUwd  of 
finding  the  molecular  weights  of  liquids  fram  suiisoa  teaaoa 
mcasuiemcnts.  (SeeCnMlSTaT:|i'i^]Vtca<.) 
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STOICS,  a  school  of  philowphen  founded  at  the  close  of  the 
4U1  century  B.C.  by  Zeno  of  Citium,  and  so  called  from  the 
Stoa  or  painted  corridor  (arod  raydXq)  on  the  north  aide  of  the 
muket-pkce  at  Athena,  whicli,  after  ita  ratoiatkm  by  Cimon, 
the  cdeboted  pgiuter  Foljniiotus  bad  adoraed  with  frescoes 
npcemtlia  Hoiet  bom  the  Tiojaa  Wv.  But,  though  it 
arose  on  Wienie  soil,  fnm  tecttmt  deUveied  in  a  public  place 
at  Athens,  the  school  is  scarcely  to  be  considered]  a  product  of 
purely  Greek  intellect ,  but  rather  as  the  firstfniits  of  that  inter- 
action between  West  and  East  which  followed  the  conquests 
of  Alexander.  Hardly  a  sinple  Stoic  of  eminence  was  a  citizen 
of  any  city  in  the  lieart  of  Greece,  utilc&s  we  make  Aristo  of 
Chios,  Cleanlhes  of  .Xisus  and  I'anuctius  of  Rhodes  cxri  piinns. 
Such  lands  as  Cyprus,  Cilicia  and  Syri:i,  such  cities  .^s  Citium, 
Soli,  Heraclca  in  I'ontus,  Sidon,  C.irthage,  Seleucia  on  the  Tigris, 
Apamea  by  the  Oror.tci,  furni.shcd  the  school  with  its  scholars 
and  pfcaidenta;  Tacsua,  Rhodes  and  Alexandria  became  faaoua 
aa  its  universitjr  towns.  As  the  first  founder  was  of  Phoenician 
descent,  lo  he  diew  most  of  his  adhcnnls  bom  the  countries 
whldi  wen  the  Mtt  of  Hdlciiiitlfc  (as  distinct  bom  Hdlenic) 
dviHzation;  nor  did  Suridsm  achieve  its  crowning  triumph 
until  it  was  brought  to  Rome,  where  the  grave  earnestness  of 
the  national  ch;iracler  could  appreciate  its  doctrine,  and  where 
for  two  Centuries  or  more  it  was  the  creed,  if  not  the  philosophy, 
of  all  llie  best  of  the  Romans.  I'roperly  therefore  it  stands  in 
marked  antithesis  to  that  fairest  growth  of  old  Hellas,  the 
Academy,  which  saw  the  Stoa  rise  and  fall— the  one  the  typical 
school  of  Greece  and  Greek  intellect,  the  other  of  the  Hcllcniis.ed 
East,  and,  under  the  early  Roman  Empire,  of  the  whole  civilized 
world.  The  transcendent  genius  of  its  author,  the  vitality 
and  fomtntk  foctunes  of  his  doctrine,  claim  our  wannest  aym- 
fwtbiea  for  Platonum.  But  it  should  not  be  forgotten  that 
for  mote  than  foor  centuries  the  tide  nn  lO  the  other  way. 
It  was  Stoicism,  not  Platonism,  that  filled  men's  ima^ations 
and  exerted  the  wider  and  more  active  influence  upon  the  andent 
world  at  some  of  the  busiest  nm!  mi>'^l  in-.;:i>rt  ant  times  in  all 
history.  And  this  w.is  rhicily  hecau:>c  ijeUire  .ili  ihuiKS  it  was  a 
practical  philosophy,  a  rallying-point  for  strong  and  noble 
spirits  contending  against  odds.  Nevertheless,  in  some  def>arl- 
mcnts  of  thcor>-,  too,  and  notably  in  ethics  and  jurisprudence, 
Stoicism  has  dominated  the  thought  of  after  ages  to  a  degree 
not  easy  to  exaggerate. 

The  bisUHy  of  the  Stoic  school  may  conveniently  be  divided 
la  the  uanal  threefold  manner:  the  old  Stoa,  the  middle  or 
tnnaitlon  period  (Diogenea  of  Sdeuda,  Boethua  of  Sidon, 
PaoaetiuB,  Poridomius),  and  the  bter  Stokbm  of  Xomn  times. 
By  the  old  Stoa  is  meant  the  period  (c.  304-105  BX.)  down  to 
the  death  of  Girysippus,  the  second  founder;  then  was  laid  the 
foundation  of  theory,  to  which  har<IIy  anything  of  hnportance 
was  afterwards  added.  Conlined  almost  to  Athens,  the  school 
made  its  way  slowly  among  many  rivals.  .Vristo  of  Chios  anii 
Hcrillus  of  Carthage,  Zeno"s  heterodox  pupils,  Persaeus,  his 
favourite  disciple  and  housemate,  the  pi>et  .Aratus,  anfi  Sphacnis, 
the  adviser  of  the  Spartan  king  Cleomcncs,  arc  noteworthy 
minor  names;  but  the  chief  interest  centresabout  Zcno,  Clcanthcs, 
Ciuyaippus,  who  in  succession  built  up  the  wondrous  system. 
What  originality  it  had — at  first  sight  it  would  seem  not  much — 
bebnp  to  these  thinkeni  but  the  bm  of  all  their  works  except 
the  hymn  of  Clesi>thi%  and  the  jnconajstendfa  in  such  scraps 
of  information  as  can  be  ^emied  bmn  nnfatriHgmt  nftawies, 
for  the  most  part  of  many  centurus  bter^  have  rendered  it  a 
peculiarly  ditlKult  task  to  disting«dih  irfth  certainty  tlie 
work  of  each  of  the  three.  The  common  standpoint,  the  relation 
to  contemporary  or  earlier  systems,  with  all  that  goes  to  make 
np  the  character  and  spirit  of  Stoicism,  can,  fortunately,  be 
more  certainly  estaliliihed,  md  may  with  Riaoo  be  ittributed 
to  the  founder. 

Zato's  residence  at  Athens  fell  at  a  time  when  the  great 
movement  which  Socrates  originated  bad  spent  itself  in  the 
second  generation  of  his  spiritual  descendants. 
Neither  Theophiastus  at  the  Lyceum,  nor  Xeno- 
cntesaad  Polcmo«ttheAcadam)r,n)rStilpo,«faowudmwing 


crowds  to  hear  him  at  Megara,  could  be  said  to  have  inherited 
much  of  the  great  reformer's  intellectual  vigour,  to  say  nothiag 
of  his  moral  earnestness.  Zeno  visited  all  the  schools  in  tun, 
but  seems  to  have  attached  himself  definitely  to  the  Cynita; 
as  a  Cyvic  he  omnpoied  at  least  one  oi  his  moss  impoitaM 
wodts,  "the  much  sdmbed  MipaUte."  vHch  we  know  to 
have  been  later'OB  a  stumbllng-blodc  to  the  sAodL  In  tht 
Cynic  school  he  found  the  practical  spirit  which  he  di\-ined  to 
be  the  great  need  of  that  stirring  troublous  age.  For  a  while 
his  motto  must  have  been  "  back  to  Sorralcs,"  or  at  least 
'■  back  to  Antisthenes."  The  Stoics  always  counted  them.sclves 
amongst  the  Socratic  Svliuuls,  and  canonized  .■\ntisthenes  and 
Diogenes;  while  reverence  for  Socrates  was  the  tic  which  united 
to  them  such  an  accomplished  writer  upon  lighter  ethical  topics 
as  the  versatile  Persaeus,  who,  at  the  capital  of  Antigonus 
Gonatas,  with  hardly  anything  of  the  prafessional  philosopher 
about  him,  reminds  us  of  Xenophon,  or  even  Pradkus.  Zeno 
commenced,  then,  as  a  Cynic;  and  in  the  dmdoped  1 
can  paint  to  a  kcraid  of  Qmic  doctrine  to  iddch ' 
sophemes  of  other  thinken  (more  espedaUy  Heraditus  sad 
Aristotle,  but  also  Diogenes  of  ApoUonia,  the  Pythagoreans, 
and  the  medical  school  of  Hippocrates  in  a  lesser  degree)  were 
a<lded.  'Ilius,  quite  apart  from  the  general  similarity  of  their 
ethical  doctrine,  the  Cynics  were  materialists;  they  were  aLsiD 
nominalists,  and  combated  the  Platonic  ideas;  in  '.lieir  thcorv- 
of  knowledge  they  made  use  of  "reason  "  {}Uryo%),  which  was 
also  one  of  their  leading  ethical  conceptions.  In  all  these  par- 
ticuLirs  Zeno  followed  them,  and  the  last  is  the  more  important, 
because,  Chrysippus  having  adopted  a  new  criterion  of  truth— 
a  clear  and  distinct  perceptkm  of  sense — it  is  only  from  casual 
notices  we  learn  that  the  elder  &oics  had  approximated  to 
Cynicism  in  ""^MBg  ligitt  isasoft  dm  ataodard.  At  the  saae 
time,  it  la  cerudnuat  tlm  main  ontttma  of  the  diaiactctiide 
physical  doctrine,  which  is  after  all  the  foundation  of  thrir 
ethics  and  logic,  were  the  work  of  Zeno.  The  Logos,  which 
had  been  an  ethical  or  psychological  principle  lo  the  Cynics, 
received  at  his  hands  an  extension  throughout  the  natural  world, 
in  which  Ileraclilran  influence  is  unmistakable.  Reading  the 
F.phesian  <Ioctrinc  with  the  eyes  of  a  Cynic,  and  the  C>Tvic  ethics 
in  the  light  of  Hcraclitcanism,  he  came  to  formulate  his  dis- 
tinctive theory  of  the  universe  far  in  advance  of  cither.  In 
taking  this  immense  stride  and  identifying  the  C^ynic  "reason," 
which  is  a  law  for  man,  with  the  "  reason  "  which  is  the  law  tt 
the  universe,  2^no  has  been  compared  with  Plato,  who  dniladlf 
extoided  the  Socratic  "  general  notion "  from  the  regkm  of 
monb— of  justice,  temperance,  virtue— to  embrace  all  objects 
of  all  thought,  the  verity  of  all  things  that  are. 

If  the  recognition  of  ph>'sics  and  logic  as  two  studies  co- 
ordinate with  ethics  is  siilllrirnt  to  dilTerentiatc  the  mStWt 
Zeno  from  the  Cynic  author  of  the  Republic,  no  less 
than  from  his  own  hctero<iox  diseijde  .^risto,  the 
eialM)ration  on  all  sides  of  Stoic  natural  philosophy  belongs  to 
Cleanthes,  wlio  Certainly  was  not  the  merely  docile  and  rctcptivf 
inlelligence  he  is  sometimes  represented  as  being.  He  carried 
on  and  completed  the  aarindlBtiaB  of  Heraditean  doctriite; 
but  his  own  contributions  were  more  distinctive  and  original 
than  those  of  any  other  Stoic  Zeno's  seeming  dualism  of  God 
(or  force)  and  formless  matter  be  was  able  to  transform  into  Ike 
lofty  pantheism  which  breathes  in  every  Une  of  the  haum 
hymn  to  Zeus.  Heraditus  had  indeed  dedared  aQ  to  be  la 
flux,  but  we  ask  in  vain  what  Is  the  cause  for  the  unceasing 
pri>cess  of  his  ever-living  fire.  It  was  left  fur  ("lianthes  to 
discover  this  mulivc  cause  in  a  conception  lainiliar  to  Zeno, 
as  to  the  Cynics  before  him,  but  restricted  to  the  region  of 
ethics — the  conception  of  tension  or  effort.  The  soul  of  ibf 
sage,  thought  the  Cynics,  should  be  strained  and  braced  for 
judgment  and  action;  his  first  need  is  firmness  (<frroiaa)  and 
Socratic  strength.  But  the  mind  is  a  corporeal  thing.  T1i«d 
followed  the  flash  of  genius:  this  varying  tenaon  of  the  one 
sul;stance  everywhere  present,  a  purely  physical  fact,  accounts 
ita  the  diverse  destinies  of  aJl  innumerable  paiticnlar  tkinp; 
it  is  the  vniuhle  cause  of  tha  flux  and  piocets  of  the  1 
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Benia  He*  the  key  to  the  enttn  igrMem  of  th«  Stoks,  u 

Cleanthes's  epoch-making  discovery  coaUiu»]|)r  nceiv«d  fresh 
applications  to  physics,  ethics  and  cpistemology.   Other  of  his 

innovations,  the  outLumc  of  his  irudc  m.ilcrialism,  found  less 
favour  with  his  suiii-.vmjr,  who  iict:hnc<l  to  follow  him  in  iden- 
tifying the  primaJy  substance  with  fire,  or  in  Inuing  all  vitality 
to  its  ultimate  source  in  the  sun,  the  "  ruling  jxjwer  "  of  the 
world — a  curious  anticipation  of  scientific  truth.  Yet  under 
this  poetical  Heraclitean  mystic  the  school  was  far  from 
flourishing.  The  eminent  teachers  of  the  time  arc  said  to  have 
been  Aiisto,  Zeoo's  heterodox  pupil,  and  Anesilaa,  who  in 
Fbto'a  mm  bnugiit  lltguian  tubtletiet  and  SlyxAonhn 
■gnomtirHm  to  bear  upon  the  intntrtint  doctxiae;  and  after 
a  vigorous  tipgrowth  ft  seemed  not  unlikely  to  die  oat.  Tma 
all  danger  of  s  i:  h  a  fate  it  was  rescued  by  its  third  great 
teac  her.  ('hrvsi|j|<u.s;  '  but  for  Chr>'sippus  there  had  been  no 
Poreh.' 

Zcno  had  caught  the  practical  spirit  of  his  ape-  the  desire 
iw  n  popuhir  iihiiosophy  to  meet  intliviilu.iJ  m  t  ils.  liiit  there 
^_  was  another  tendency  in  post-Aristotelian  thought 

*■— to  lean  upon  authority  and  substitute  Jeamlng 
for  independent  research — which  grew  stroqger  jvst  in  pro- 
portion as  the  fresh  interest  in  the  problems  of  the  universe 
and  the  seal  for  diaooveiy  declined— «  shadow,  lie  may  call  it,  of 
tbo  coBUBg  SdiolaMkim  thnmn  a  thnmand  yean  in  advance. 
The  mweatative  of  tUa  tendency,  Chrysippus,  addressed 
hbiuelf  to  the  congenial  task  of  assimilating,  developing, 
s>  li'cir'.ati/ir;^  the  doctrine^;  bcqucathci!  lo  liiin,  and,  above 
al.,  M-xuruiK  ihciu  in  their  stereo ty]x.'d  aiui  linal  form,  not 
simply  from  the  assaults  of  the  past,  but,  as  after  a  long  and 
successful  career  of  controversy  and  fx)leinicai  authorship  he 
fondly  hopcti,  from  all  possible  aLlack  ui  the  future.  To  his 
personal  characteristics  can  be  traced  the  hair-splitting  and 
formal  pedantry  which  ever  afterwards  marked  the  activity  of 
the  school,  the  dry  repellent  technical  procedure  of  the  Dialec- 
ticians par  exctUence,  as  they  were  called.  He  created  their 
formal  logic  and  contributed  much  that  was  of  nine  to  their 
psychology  and  epistemology;  but  in  the  main  hb  woik  was 
to  new-label  and  new-arrange  in  every  department,  and  to 
lavish  most  care  and  attention  on  the  least  important  parts — 
the  logical  terminiil  i,ir>'  and  the  refutation  of  falLuies,  or.  as 
his  opponents  lioilired,  the  excogitation  of  fallacies  which 
even  he  cnuld  nut  refute.  In  his  Republic  Zeno  had  gone  so 
far  as  to  dc.  l  ire  the  routine  education  of  the  day  (e.g.  mathe- 
matics, graiT.niar.  .Si  .)  to  be  of  no  use.  Such  Cynic  crudity 
Chiysippus  rightly  judged  to  be  out  of  keeping  with  the  re- 
qmramenta  of  a  great  dogautic  school,  and  he  laboured  on  all 
rides  after  tboioughneas,  emditioo  and  scientific  completeness. 
la.  ihcHt,  Chryiippus  laide  the  Stoic  syaten  what  H  was,  and 
as  he  kit  it  wa|MDoeed  to  describe  it. 

And  first  we  will  inquire,  Wliat  is  philosophy?  No  Idle 
gratification  of  curiosity,  as  Aristotle  fabled  of  his  life  intel- 
lectual (which  would  l>c  but  a  dispiisc  for  refined 
pleasure),   no   theory  divoriei'    imm  practice,  no 
pursuit  of  science  for  its  own  s-ike,  but  knowledge 


so  far  forth  as  it  can  be  re-ilizetl  in  virtuous  .action,  the 
learning  of  virtue  by  exercise  an<l  efT<}rt  ajid  training.  So 
absolutely  is  the  "  rare  and  priceless  wi.sdom  "  for  which  we 
strive  klaitical  with  virtue  itself  that  the  three  main  divisions  of 
pUkMophy  current  at  the  time  and  accepted  by  Zeno— logic, 
physics  and  ethics  are  defined  as  the  most  genok  or  coes* 
prehenshe  tirttus.  How  otherwise  oould  they  daim  our  atten- 
tion? Accordini^y  Arlsto,  holding  to  Cyiddsm  when  Zcno 
himself  had  got  beyond  ft.  rejected  two  of  these  parts  of  philo- 
sophy as  usrless  and  out  of  rcich — a  divergence  which  evrlnded 
him  from  the  .'^ihool,  Init  strictly  consistent  with  his  view  that 
ethics  alone  is  sriintiflc  kiiowleiice.  Of  the  three  divisiims 
logic  is  the  least  important ;  ethics  is  the  outcome  of  the  whole, 
and  historically  the  all-important  vital  clement;  hut  the  foun- 
dations of  the  whole  system  arc  best  discerned  in  the  science  of 
nature,  wliich  deals  pre-eminently  with  the  macrocosm  and  the 
the  universe  and  man,  including  natural  theology 


and  an  anthvopekgy  or  piychofa)gy,  the  latter  formtag  the  direct 
introdnctien  to  ethics. 

The  Sttnc  system  is  in  brief:  (d)  materialism,  (&)  dynamic 
materialism,  lastly  (c)  monism  or  pantheism,  (a)  Tiie  first 
of  these  characters  is  described  by  anticii>afion  in  „ 
Plato's  Sopltiil  ( J46  C  seq.),  where,  arguing  with  those 
"  who  drag  everything  down  to  the  cor])orcal  "  (aCifta),  the 
Eleatic  stranger  would  fain  prove  to  them  the  existence  of  some- 
thing incorporeal,  as  follows.  "  They  admit  the  existence  of 
an  animate  body.  Is  soul  then  something  existent  (oMa)? 
Yea.  And  the  qualities  of  soul,  as  justice  and  wisdoin — are 
thqr  vUMe  and  tangHe?  No,  Do  tiicy  then  eajst?  Tliqr 
are  in  a  dilemma."  Noir.  however  effective  against  liato^ 
contemporar>  Cynics  or  Atomists,  the  reasoning  Is  thrown 
away  upon  the  Stoics,  who  take  boMly  the  one  horn  of  this 
dilemma.  That  qualities  of  bodies  (and  therefore  of  the 
corjioreal  scm!)  exist  they  do  not  deny;  but  they  assert  most 
uncompromisingly  that  they  are  one  and  all  (wis<lQm,  justice, 
&c.)  cor[M)re.U.  ,\iid  they  strengthen  their  position  by  taking 
Plato's  own  definition  (247  D),  namely  "  being  is  that  which 
has  the  power  to  act  or  be  acted  upon,"  and  turning  it  sgsinst 
him.  For  this  is  only  true  of  Body;  sction, 
except  by  contact,  is  inconceivable;  and  tlicy  reduce 
every  form  of  causation  to  the  efficient  caass^  which  im^iea 
the  oommunlcatlmi  of  mothin  from  one  body  to  another.  Agsia 
and  again,  therefore,  only  Body  exists.  The  most  real  realities 
to  Plato  and  Aristotle  had  been  thought  and  the  objects  of 
thought,  votH  and  potjtci,  whether  abstractc<l  from  sensiblsS 
or  inherent  in  "  matter,"  as  the  incognizable  basis  of  ;dl  concrete 
existence.  But  this  was  too  greal  an  eUort  to  last  long.  Such 
.spiritualistic  theories  were  nowhere  really  maintained  after 
.■\ristollc  and  outside  the  cir<  le  of  his  immediate  followers.  The 
re.action  came  and  left  nothing  of  it  ail;  (or  five  centuries  the 
dominant  tone  of  the  older  and  the  newer  schools  alike  was 
frankly  materialistic.  "  If,"  says  Aristotle,  "  there  is  no 
other  substance  but  the  orgsnic  substances  of  nature,  physics 
vUl  be  the  hi^wst  of  the  sdeacei,"  a  cnnchainn  which  passed 
for  aiioraatic  antH  the  rise  of  NeopUroaiim.  The  snalogms 
therefore  of  metapl^sical  problems  must  be  sought  in  physics; 
particularly  that  problem  of  the  catises  of  thkgs  for  which 
the  Platonic  idea  and  the  Peripatetic  "constitutive  form" 
had  been,  each  in  its  turn,  received  solutions,  (b) 
But  the  doctrine  that  all  existence  is  confined  within 
the  limits  of  the  sensible  universe — that  there  is  no  being  save 
corporeal  being  or  body— does  not  suffice  to  characterize  the 
Stoic  system;  it  is  no  len  a  doctrine  of  the  Epicureans.  It  is 
the  idea  of  tenskm  or  tonicity  as  the  essential  attribute  of  body, 
in  oontndistinctkn  to  psssive  inert  matter,  which  Is  distinctively 
Stoic.  The  Epicmeans  leave  ansaq^hhad  the  primary  con- 
stitution and  first  aMmraeats  of  their  atent  oir  elemental 
solids;  cbsace  or  dedfawtlon  may  acoonnt  for  then.  Now.  to 
the  Stoics  nothing  passes  unexplained;  there  is  a  reason  (\byos) 
for  everything  in  nature.  Everything  which  exists  Is  at  once 
capable  of  acting  and  being  acted  ui>on.  In  everything  that 
exists,  therefore,  even  the  smallest  particle,  there  arc  these 
two  principli!S.  By  virtue  of  the  |>assivc  priniiijlc  the  thing  is 
susceptible  of  motion  and  mo<lification;  it  is  matter  which 
determines  substance  (oiiaia).  The  active  principle  makes  the 
matter  a  given  determinate  thing,  characterising  and  qualifying 
it,  whence  it  is  termed  quality  (««if«i|»).  For  all  that  is  or 
h^Kiens  there  is  an  hnmediate  cause  or  anteoedcQt;  and  aa 
"cause"  means  "cause  of  tantUmt"  aad  only  body  can  act 
upon  body,  it  follows  that  this  aateosdeat  caase  Is  itadf  as  tndy 
corporeal  as  the  matter  upon  which  It  acts.  Thus  we  are  led 
to  n  K.ird  the  active  princi[ile  "  ft  rce  "  as  evePr-where  co- 
extensive with  "  matter,"  as  [H:r\adimj  at:d  perniealinp  it. 
and  togiiher  with  it  uccupving  and  tilling  syiace.  is  that 

famous  doctrine  of  universal  [>ermealioii  l'^pa(T»s  Oi'  6\ov).  by 
which  the  axiom  that  two  Inxlies  cannot  o<:cu[>y  the  same  space 
is  practically  denied.  Thus  that  harmony  of  separate  doctrines 
which  contributes  to  the  impressive  simplicity  of  the  Stoic 
physics  is  only  attaiaed  at  the  cost  of  ofiending  healthy  rnmaww 
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sense,  for  Body  itself  is  robbed  of  a  characteristic  attribute.  A 
thiti);  is  III)  luiiHcr,  as  Plalo  onttc  thought,  hot  or  hard  or  bright 
by  panaLing  in  abstract  hcal  or  hardness  or  brightncvi,  but  by 
coiuaining  within  its  own  substance  the  material  of  these 
qualities,  conceived  as  air-currents  in  vuious  degnet  of  tension. 
We  hear,  too,  of  corporeal  days  and  ytm,  corporeal  virttwSi 
and  actions  (like  walking)  irUcihaRbodies(Mbjiara).  Obviously, 
again,  Uie  Stoic  quality  conopondi  to  Ariitotl^a  mrntlsl 
iann;  in  botb  qr<ten»  the  active  principle,  "  tbe  canae  of  all 
that  matter  becomes,"  is  that  which  accounts  for  tbe  edstence 
of  a  given  concrete  thing  (\iyos  rrjt  eiMat).  Only  here, 
instead  of  aasumiiig  somLlhing  immatrrial  (and  thcrtfore  un- 
verifiable),  we  fall  bacic  uiMjn  a  current  of  air  or  gas  (■^ffvfia); 
the  essential  reason  of  the  thing  is  itself  material,  standing  to 
it  in  the  relation  of  a  gaseous  to  a  solid  body.  Hero,  (oo,  the 
reason  of  things — that  wliich  accounts  for  Ihcm — is  no  longer 
some  external  end  to  which  they  arc  tending;  it  is  bomcthing 
acting  within  them,  "  a  spirit  deeply  interfused,"  germinating 
and  developing  ss  from  a  seed  in  tbe  heart  of  each  separate  thing 
that  exists  (A^ot  ortfiiMTudt).  By  its  prompting  the  thing 
grnm,  devdops  aad  decays,  while  this  "geraunal  icaaon," 
the  demeot  «i  quality  In  the  thing,  remains  conataat  thnugh 
all  iu  changea.  (e)  What  then,  we  ask.  is  '.he  relation  between 
^  the  active  and  the  passive  pniu  iples?  Is  there, 
or  is  there  not,  an  essential  distinction  l>elween  sul>- 
stance  or  matter  and  pervading  force  or  cause  or 
qpudlty?  Here  the  Stoa  shows  signs  of  a  development  of 
doctrine.  Zcno  began,  [xrha[is,  by  adopting  the  formulas 
of  the  I'cripairtirs,  tho\jgh  no  doubt  with  a  consciuui  di:Ie- 
rence,  postulating  that  form  was  always  attached  to  matter, 
no  less  than  matter,  as  known  to  us,  is  everywhere  shaped  or 
informed.  Whether  he  ever  overcame  the  dualism^'iwhich 
the  sources,  sudi  as  they  are,  onanlniously  ascribe  to  him  is 
not  dearly  ascertained.  It  seena  probaUe  that  he  did  not. 
Bnt  we  can  aoawer  antfaoiritatively  that  to  aeanthcs  and  Chiy- 
rippoa,  if  not  to  Zitao,  these  was  no  real  diflerence  between 
Batter  and  ita  catiae,  ytladk  h  always  a  corporeal  current,  and 
_  therefore  matter,  although  the  finest  and  subtlest 

'  matter.  In  fact  they  have  reached  the  final  result 
of  unveiled  hylozoism,  from  which  the  distinction  of  the  active 
and  passive  principles  is  discerneri  to  bo  a  merely  formal  con- 
cession to  Aris'iille,  a  legacy  I'rdrn  hi-.  duiiHs'ir  ■iortrine.  His 
technical  term  Form  (eZ6os)  tiicy  never  use,  but  always  Reason 
or  Ciod.  This  was  not  the  first  lime  that  approaches  hail  been 
made  to  such  a  doctrine,  and  Diogenes  of  ApoUonia  in  particular 
w  as  led  to  oppose  Anaxagoras,  who  distinguished  Nous  or 
Xhoiight  from  every  otlier  agent  within  the  casmda  which  is  its 
work  by  poalidating  aa  faia  fim  principle  aooirthlng  wUdi  dnold 
he  at  oooe  phyilcal  anbstiatan  and  thfaiking  befaig.  But 
until  dvalism  had  bees  thought  out,  as  in  the  Peripatetic  school, 
it  was  impossible  that  monism  (or  at  any  rate  materialistic 
monism)  should  be  definitely  and  consciously  maintained. 
One  thing  is  certain:  the  Stoics  provided  no  loophole  of  escape 
by  entrenching  ii[K)n  the  "  purely  material  "  nature  of  matter; 
they  laid  down  svith  rigid  accuracy  its  two  chief  pn)[)erlies  - 
Mlciision  in  three  dimensions,  and  resistance,  both  being  traced 
back  to  force.  There  were,  it  is  true,  'certain  inconsistent 
conceptions,  creations  of  thought  to  which  nothing  real  and 
external  corresponded,  namely,  lime,  space,  void,  and  the 
idea  ezpceaaed  in  languagf  (XsmAr).  But  this  inconsistency 
was  covered  by  another:  though  eadi  of  these  n^fat  be  said 
to  be  something,  they  rouM  not  be  s,iiri  to  exist. 

The  di-=tinction  of  force  and  matter  i«  then  something  transitor>' 
•ini!     I.itive.  lis  histpry  will  serve  as  a  shetcb  of  the  cosmogony 

f.^,  ^ot  the  Stoks,  for  they  too,  IQte  esrlier  philoaopherR, 

**""'**^have  their^airy  tales  of  adence."  Before  there  was 
heaven  or  earth,  there  was  primitive  nibstance  or  Pneuma,  the 
ever1a»ting  pre?iupp<i»ition  of  p.irtiriilar  thing'*.  Thi*  i*  the  totality 
of  all  cxistciire;  out  of  it  the  whole  visible  univer^;  jirocecds, 
hereafter  to  be  asain  resolved  into  it.  Not  tbe  te«s  is  it  the 
creative  faece,  er  oeity,  which  devdope  aad  ahapaa  dds  onivenal 
~   *         '  «,  What  fa  Godf^ 


.    ToOm  . 

What  is  God  not?  In  tUs 


state  of 


njouia, 
God  aad  the 
the 


attribute  of  matter,  ts  at  work.  Though  the  foree  '  ^  , 

where  is  one,  there  are  diversities  of  its  ofwration,  correipanding  to 

various  degrees  of  tensioa.  In  this  primitive  Pneuma  there  must 
reside  the  utmost  tensioa  and  heat;  for  it  is  a  fact  of  observation 
that  most  iMxiies  expand  when  heated,  whence  we  infer  that  there 
is  a  pressure  in  heat,  .an  cxp.insi\e  ami  c!i->in'tsi\ e  tendency.  The 
Pneuma  cannot  long  withstand  this  intense  prci^surc.  .Mution 
backwards  and  forwards  once  set  up  goes  to  ckiI  the  >:ln»  mass  of 
6er>-  >-a|>our  and  to  weaken  the  tension.  Hereupon  follows  the  bnt 
differentiation  of  primitive  substance — the  separation  of  force  from 
matter,  the  emanation  of  the  world  from  God.  The  germinal  world- 
making  powers  |(irT«p^aru(oi  Xiryoi),  which,  in  virtue  of  its  tensinn, 
^lum^>ered  in  Pneuma,  now  procccil  upon  their  creative  t3>k.  The 
primitive  substance,  he  it  rpniemf)ered,  is  not  Heraclitus's  fire 
(though  rie.iiilhe-.  alw  called  it  flame  of  fire,  ^\di)  any  more  th.in 
it  is  the  air  or  "  breath  "  of  Anaximenes  or  Dioftenes  of  .'\pullonia. 
Chrysippus  determined  it,  following  Zcno,  to  be  ieiy  breath  or 
el  her,  a  spiritualized  sublimed  intennediate  dement.  Tbe  cydc 
of  its  transformations  and  successive  cnnden.iations  constitutes  the 
life  of  the  universe,  the  mode  of  existence  proper  to  finite  aad 
l>;irticular  l.>cing.  For  the  univtrrse  and  all  its  parts  are  only 
<liffcrcnt  cnilj(><liniont>  ami  sLiges  in  that  metamorphosis  of  prinu- 
tive  being  which  Hcniclitus  had  called  a  progress  up  and  down 
iMcAnf).  Out  of  it  is  •eparaled,  irst,  elemental  fire,  the 
fire  which  we  know,  which  bums  and  destroys;  and  this,  again, 
condenses  into  air  or  aerial  vapoiur;  a  further  step  in  the  downward 
path  derives  water  and  earth  from  the  solidification  of  air.  At 
ever>'  stage  the  degree  of  tension  requisite  for  existence  is  slackened, 
and  the  resulting  element  apprL>achcs  more  and  more  to  "  inert  " 
matter.  But,  just  as  one  element  does  not  wholly  pass  over  into 
another  (ag.  onhr  a  jait  of  air  is  transmuted  into  water  or  earth), 
so  the  Plaaama  ttseli  does  oat  wholly  pass  over  into  the  eiemeot*. 
The  residue  that  rem.iins  in  original  purity  with  its  tension  yet 
undimini»hed  is  the  ether  in  the  highest  sphere  of  the  visible  heavens, 
encircling  the  world  of  which  it  is  lord  and  head.  From  the  element" 
the  one  substance  is  trari»forine<l  into  the  multitude  of  individual 
things  in  the  order!)'  universe,  which  again  is  itself  a  living  thing 
or  being,  and  the  Pneuma  pervading  it,  and  conditioning  life  and 
growth  everywhere,  is  its  soul.  But  this  process  of  differentiatiaa  is 
not  eternal;  it  continues  only  until  the  times  of  the  restotatioa  of 
all  things.  For  the  world  which  h.i-.  himvwi  up  will  in  turn  decay. 
The  tension  whi<-h  ha's  Ix.-en  relaxe<J  will  aptin  be  tii;htcncd;  there 
will  lie  a  gradual  rcvjlutitjn  of  things  into  elements.  a',  elements 
into  the  primary  substance,  to  be  consummated  in  a  general  confU- 
^tion  when  once  more  the  world  will  be  absorbed  in  God.  Then 
m  due  order  a  new  cycle  of  development  bcgiiu,  reproducing  the  last 
in  eveiy  minutest  detail,  and  so  on  for  ever. 

The  doctrine  of  Pneuma,  vital  breath  or  "  spirit,"  artMse  in  the 
medical  schools.  The  simplest  reflection  among  savages  and  h.ill 
civilized  men  connects  vitality  with  the  air  inhaled  in  _ 
respiration;  the  di-»i-iple«  of  Hippocrates,  without  much 
modifying;  this  [irimitivc  Ijclief,  explained  the  maintenance  of  vital 
warmth  to  t>e  the  function  of  the  breath  within  the  organism.  In  tbe 
time  of  Alexander  tbe  Great  Pnuiagofas  discovered  the  distinctkm 
between  the  arteries  and  the  vetna.  Now  in  tbe  cxnpse  the  former 
are  empty;  hence,  in  the  light  of  these  preconceptmns  they  were 
declared  to  be  vessels  for  conveying  Pneuma  to  the  different  parts 
of  the  body.  A  generation  afterwards  Erasi.stratus  made  this  the 
lia--i^  of  a  new  theory  of  di>e.a^es  and  their  tre.itnu  nt.  \  it.il  >pini. 
inhaletl  from  the  outside  air,  rushes  through  the  arteries  till  it 
reaches  the  various  centres,  especially  the  brain  and  the  he.irt,  and 
there  causes  thought  and  organic  movement.  But  long  In-fore  this 
the  peculiar  character  of  air  had  been  recognized  as  something 
intermediate  to  the  corporcil  and  the  incorporc^il ;  when  Diogenes 
of  .\pollonia  revived  the  old  Ionian  hvlo'oism  in  o|>(x>»-ilinn  to  the 
ilua!i-.m  of  .•^na.vaRoras.  he  made  this,  the  typical  example  of  matter 
in  the  gaseous  state,  his  one  element.  In  Stoli  ism,  for  the  moment, 
the  two  conreptiotis  are  uniti'd,  simim,  h'i«ever,  (o  di\erj;e  the 
meilicil  conception  to  receive  its  final  development  under  Galen, 
while  the  philosophical  conception,  passing  over  to  Philo  and  others, 
was  shaped  anci  modified  at  Awiandria  under  the  influence  of 

jui1ai<m,  whence  it  played  a  great  part  in  the  developments  of 
ewish  and  Christian  theology. 
The  influence  noon  Sioirism  of  Herarlitus  has  licen  differendy 

conceived.    Siel-etK  would  redure  it  within  very  sinall  din  ' — 

but  ^hi^  is  not  borne  out  by  the  conci.sc  history  found  at 
Herculaneum  (Indtx  hfrc,  ed.  Comparetti.  col.  se(|.).  , 
They  sut>stitutcd  primitive  Pneuma  for  his  primitive 
fire,  but  so  far  as  they  are  hylozoists  at  all  tne>'  stand  upon  the 
same  ground  with  him.  Moreover,  the  commentaries  of  Cleanthes, 
Aristo  and  Sphacnis  on  Heraclitean  writings  (Diog.  Laer.  vii.  174. 
ix,  5.  151  point  to  common  study  of  these  writings  under 
Zeno.  Others  •■igain  (r.f,  Lassalle)  reprew-nt  the  Stoics  as  merely 
diluting  and  r|i-,tiinli:)i  HiTarlite.ini-iii.  But  this  is  alti.iv ether 
wrong,  and  the  proofs  offered,  when  righilv  sifted,  are  often  seen  to 
rest  upon  the  msMctioa  of  Heiaclitean  doctrine  in  the  reporu  of 
hter  writers,  to  anfaimate  it  to  tbe  better  known  but  enentially 
dhaiact  hmovatiana  of  the  Stoics.  In  Heraditos  the  comtant  flux 
ia  a  awtaphyiical  nodoa  repfawed  by  the  fatterehange  of  aMtccial 
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elements  which  Gnyiippu*  stated  as  a  »tmple  proposition  of  physics. 
Hcr.iclitu*  oders  no  analogy  to  the  doctrine  of  four  (not  three) 
elements  as  different  grades  of  tension;  to  I  he  conccixiun  of  fire  and 
air  as  the  "  form,"  in  Aristotelian  terminology',  of  particulars:  nor 
to  the  function  of  organizing  fire  which  works  by  methodic  pUm 
to  produce  and  preserve  the  world  (*vp  r«xn«^  Mif  ffoM^or  ini 
ytrtw  toufiov).  Nor,  aKain,  k  tkcre  any  analogy  to  tha  peculiar 
Stoic  doctrine  of  uiiivcrMa  iatenningling  (c^ant  <i  fBm).  The 
two  active  elements  interpenetrate  the  two  lower  or  more  relaxed, 
winding  through  all  parts  of  maHer  and  hj  |xT%ading  the  Kre.iier 
mas'*-!  that  there  is  no  mechanical  mixture,  nor  yet  a  Lheniical 
comi  iii.ai  ii>ii,  since  both  "  force  "  and  "  tnaner  "  retain  their  relative 
characters  as  bciorc.  Even  the  distinction  between  "  force  "  and 
"  aatter  " — so  alien  to  the  spirit  ol  Heiaclitu*— i*  aeea  to  be  a 
Moeiaary  consequence.  Once  atsume  that  ev«ry  character  and 
property  of  a  particular  thing  is  determined  solely  by  the  tension 
in  it  of  a  current  of  Pneuma,  and  (since  that  which  causes  currents 
in  the  thing  cannot  be  absolutely  the  same  with  the  thing  il>elf) 
Pneuma,  though  present  in  .ill  things,  must  be  asscrleiJ  to  \ary 
indefinitely  in  quantity  and  intensity.  So  condensed  and  coarsened 
k  dw  iiwiwllint  akiummx  of  iaotgrnic  bMm  tint  w  tnee  of 
iitaatidty  or  UCe  lOHlnt;  it  amnot  evca  afoH  them  the  power  o( 
motion;  all  it  can  do  ia  to  hold  them  together  (vwurut^  Umiui), 
and,  in  technical  bayuage,  Pneuma  is  presient  in  stoitc  or  metal 
as  a  retaining  principle  (?iit=hold),  explaining  the  attributes 
of  continuity  and  nuiiiL-riLMl  identity  {avrtxv  ""-^  ^ruiiira)  whi<  h 
even  the^e  natural  sulistances  poMeM.  In  plant's  again  and  all 
the  vei^table  kingdom  it  ia  auJiifiHt  aa  noiething  far  purer  and 
posseMing  greater  tension, called  •  "nature,"  or  principle  of  growth 
(0tni).  Fimhcr*  a  dkdnclhHI  ma  drawn  between  irrational 
aidmua,  or  tihe  fanto  enadoa,  and  the  rational,  i.e.  gods  and  men, 
leavinK  room  for  a  diverRenre.  or  rather  (levelopnient,  of  Stoic 
opinion.  The  older  au I  Ijim  ir-i  <:<jiice<lcd  a  vital  jtrinciplc,  but  denied 
a  soul,  to  the  brutes;  animals,  they  say,  are  Ida  but  not  Wux^. 
Later  on  mudi  evidence  goes  to  show  that  (by  a  divergence  from 
the  orthodox  standard  perhaps  due  to  Platoiuc  influence)  it  was  a 
Stoic  tenet  to  concede  a  soul,  thouch  not  a  ratiowl  Willi  throtjghout 
the  animal  kingdom.  To  this  Iiighcr  manifcstatloil  of  Pneuma  can 
be  traced  back  the  "  esprit?  animaux  "  of  Desnrtca  and  Leibnitz, 
which  continue  to  play  so  ijieat  a  yian  even  in  Locke.  The  universal 
presence  of  Pneuma  was  confirmed  by  observation.  A  certain 
warmth,  akin  to  the  vital  heat  of  orfianic  being,  se<>ui'.  ti:  he  liiu:;i| 
in  inorganic  nature:  vapours  from  the  earth,  hot  springs,  sparks  from 
the  flint,  were  claimed  as  the  last  remnant  Pneuma  not  yet  utterly 
slackened  and  cold.  They  appealed  also  to  the  velocity  and  dilata- 
tion of  aeriform  bodies,  to  whiriwinds  and  inflated  balloons.  The 
Logos  is  quick  and  powerful,  and  sharper  than  any  two-edged 
swonf.  piercing  even  to  the  dividing  a.-tunder  of  the  joints  and  marrow. 
Tension  it«flf  CltMnthes  defined  as  a  fiery  stroke  (iXtji^  xvpM'i: 
in  his  hymn  to  Zeus  lightning  is  the  symbol  of  divine  activity. 
Take  the  fundamental  properties  of  body  aatomiBn  tad  leiiatance. 
The  farmer  results  from  distance;  but  Hjetaiiwii  or  dimensions, 
are  utratght  lines,  i.e.  lines  of  greatest  tension  iftt  tKfur  ■nrmiiiri). 
Tension  produces  dilatation,  or  increase  in  distanee.  Resistance, 
asain,  is  explained  by  cohesion,  which  implien  binding  force.  Again, 
Vat  pritnarv  substance  h.^s  rectilinear  rr;()nori  in  two  directions,  back- 
wards and  forwanlz,  at  once  a  condensation,  which  |ifxxluces  cohesion 

Hair  near  tStAt  oooica  to  SoaSmdie  trntb  of  attncHon  and  repul- 
(ioa  need  hanUy  be  noted.  From  the  astronomers  the  Stoics 
tiaiTOwed  their  picture  of  the  univene — a  plenum  in  the  form  of  a 

serits  of  layers  or  concentric  rings,  first  the  elements,  then  the 
pl.tnet.iry  and  stellar  spheres,  massetl  round  the  earth  as  centre-  a 
picture  which  dominated  the  imagination  of  men  from  the  days  of 
Eudoxus  down  to  those  of  Dante  or  even  Copenuciw.  Aa  to  the 
pbyMcal  constitution  o(  bodies,  they  wcte  ooMnit  to  repioduce  the 
Periintetic  doctrine  with  slight  modiSca<hWB  ht  detail,  of  hardly 
any  importance  when  compared  with  the  channe  of  spirit  in  the 
dfxrtrine  taught.  But  ihey  rarelv  prosecuted  n-iearches  in  physics 
or  astronomy,  and  the  nu-*  I  v  urc  itc:!  -  ic-n--  i  I  [•■_,  I  i;^y  and  compara- 
live  anatomy  rcceis'cil  no  .ii!c:qii.iti-  rrr.        leu  troin  thciii. 

If,  however,  in  the  science  of  nature  ihc  Stoics  can  lay  claim 
to  no  striking  originality,  the  case  is  tliSerent  when  we  come 
Pmotjtniarr  scicncc  of  nuui.   In  the  tatiooal  trreatures — 

man  and  the  gods — Pneuma  ii  muifested  in  a 
high  degne  of  pori^  and  intemity  as  an  emanation  from 
the  iiorld<soal,  itsdf  an  anaudcm  frmn  the  primary  sub- 
stance of  ptticat  ether  a  spark  of  the  celestial  fire,  or, 
more  accnratdy,  fiery  breath,  which  is  a  mean  between  fire 
and  air.  characterized  by  vital  warmth  more  than  by  dr>'ne5s 
The  physical  basis  of  Stoic  psycholoj^'  deserves  the  riuscil 
attention  Un  the  one  hand,  soul  is  coriKircal,  else  it  would  have 
no  real  existence,  would  be  incapable  of  extension  in  three 
dimensions  (and  therefore  of  equable  diffusion  all  over  the  body), 
incapable  of  holding  the  body  together,  as  the  Stoics  contended 


that  it  docs,  herein  presenting  a  sharp  contrast  to  the  Epicurean 
tenet  thai  it  is  the  body  which  confines  and  shelters  the  light 
vaRrant  a;<jms  of  soul.  On  the  other  hand,  this  corporeal  thing 
is  vcntal  ;y  .im]  i^irnticaily  reason,  mind,  and  ruling  principle 
(X070S,  p-ovf,  i?7<^iOi'iJt6f ) ;  in  virtue  of  its  divine  origin  Clcanthes 
can  say  to  Zeus,  "  We  too  are  thy  offspring,"  and  a  Seneca  can 
calmly  insi.si  that,  if  man  and  God  are  not  on  perfect  equality, 
the  su[]criority  rests  lather  OD  our  side.  What  God  is  for  the 
world  that  the  soul  is  in  naa.  TheCoanMaanstbecoxKcived 
as  a  single  whole,  its  variety  facing  tdbxud  to  vwcyiag  stages 
of  condcnsatfcMi  in  Pneuma.  So,  too,  the  htmian  soul  must 
poaaeas  absolute  aimplidty,  its  varying  functions  being  con- 
ditioned by  the  degrees  or  species  of  its  tension.  It  follows 
that  of  "  parts  "  of  the  soul,  as  previous  thinkers  imagined, 
there  can  be  no  question;  all  that  can  consistently  be  maintained 
is  that  from  the  centre  of  the  body— the  heart — seven  distinct 
air-currents  are  disciiarKed  to  various  organs,  which  are  so 
many  modes  of  the  one  soul's  activity.'  The  ethical  cOMCqiKnoes 
of  this  position  will  be  seen  at  a  later  stage,  VfUb  this  pagr- 
cbology  is  intimately  connected  the  Stoic  theory 
of  knowledge.  From  the  lial^  of  lOUl  it  foDows  ^TTLSL. 
that  all  p^chical  pwccMM-  jeBMtfcm,  assent,  """""V^ 
impnhe  pmceed  from  reaaon,  the  tuling  part;  that  It  to 
say,  thefe  ia  no  strife  or  division:  the  one  ntional  soul  done 
has  sensations,  assents  to  judgments,  is  impcDed  towards 
objects  of  desire  just  as  rr.uili  .is  it  thinks  or  reasons.  Not 
that  all  thes<.-  powers  ai  once  reach  full  maturity.  The  soul 
at  first  is  void  of  content;  in  the  cmbrjo  it  has  not  developed 
beyond  the  nutritive  principle  of  a  plant  (4>iatt):  at  birth 
the  "  ruling  part  "  is  a  blank  tablet,  although  ready  prepared 
to  receive  writing.  This  excludes  all  possibility  of  innate  ideas 
or  any  faculty  akin  to  intuitive  reason.  The  source  of  all  our 
knowledge  is  eiperience  and  discufsive  thought,  which  manipu^ 
lates  the  materials  of  sense.  Our  Mess  ue  copied  fnim  itoied^ 
up  iMiMtioni  No  other  theory  was  poadlde  upon  the 
foundatioD  of  the  Stmc  physics. 


Note  the  parallel  between  the  macrocosm  and  the  mil  

The  soul  of  the  world  fills  and  penetrates  it:  in  like  manner  the 


human  s-.ul  (xrvaiies  and  breathes  through  all  the  body.  irJorniing 
and  guiding  it,  .^tamping  the  man  with  his  essential  character  <^ 
rational.  There  is  in  Doui  alike  a  rttling  part,  though  this  b  situate 
in  the  hnman  heart  at  the  centre  not  m  the  brain,  as  the  analogy 
of  the  celestial  ether  would  suggest.  Finally,  the  same  cause,  a 
relaxation  of  tension,  accounts  for  sleep,  decay  and  death  of  man  and 
for  the  dissolution  of  the  world;  after  death  the  disembodied  soul 
can  only  maintain  its  separate  existence,  even  for  a  limited  tiinc, 
by  mounting  to  that  region  of  the  universe  which  is  akin  to  its  nature. 
It  «aa  a  OMiot  point  whetiMr  all  soub  so  survivei,  aa  Clcanthes 
thoiigfat,  or  die  aoub  of  the  wise  and  good  akme.  whldi  was  the 
opinion  of  Chrystppus;  in  any  ease,  sooner  or  later  individual  souls 
are  merged  in  the  soul  of  the  uiiiverae,  from  which  they  proceeded. 
The  relation  of  the  soul  of  the  universe  to  God  is  quite  clear:  it 
is  an  inherent  property,  a  mode  ol  His  ac-tivity,  an  effluence  or 
emanation  from  the  ncry  ether  which  surrounds  the  universe, 
penetrating;  and  permeating  it.  A  Stoic  might  consistently  main- 
t.tin  that  World-Soul,  Providence,  Destiny  and  Germinal  Reason 
are  not  mere  synonyms,  for  they  express  different  as^M^cts  of  Cod, 
diffeient  reJations  of  God  to  things.  XVe  find  ourselves  on  the  verge 
of  a  system  of  abstraction.'-,  or  '  attributes  turnefl  into  entities," 
as  barren  as  any  <  \c  ■  i^i:.ited  in  nieiliev.il  tinier.  In  a  certain 
sense.  Scholasticism  l>Lf;an  r.ith  Chrysippus.  To  postulate  different 
Hubxtant-es  as  utuierlying  the  different  forces  of  nature  would  have 
been  to  surrender  the  fundamental  thought  of  the  system.  What 
really  is — the  Pneuma — neither  increases  nor  dimiaiihco:  but  its 
modes  of  working,  its  different  currents,  can  be  conveniently 
distinguished  and  enumerated  as  evidence  of  so  many  distinct 
attributes. 

One  inevitable  consequence  of  materialism  is  that  subject  and 
object  can  no  longer  be  regarded  .as  one  in  the  .n  t  of  perc^ttlBn, SO 
Plato  and  Aristotle  tended  to  assume,  however  imper-  - 
fcctly  the  essmnptien  waa  cairied  out.  The  preMjR|>- 
tion  of  some  merely  external  coniienon,  as  between  any  ottier 

two  corporeal  things,  is  al'inc  .ifimissilnle   and  some  form  of  the 

'  These  derivative  powers  include  the  hve  >enses,  speech  and  the 
reproductive  foculty,  and  they  bear  to  the  soul  the  rdatioa  of 
qualities  to  a  substance.  The  ingenious  essay  of  Mr  R.  D«  Ardisr 
Hind  on  the  Ptatonie  pqidiohigy  (/mm.  PUL  x.  laojaimsat 
esublishing  a  iMnllei  wdfiaSM  on  te'spiiitnaliitie  side;  £ 
Rtp.  X,  6n  A. 
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representative  hypothesis  U  mo^t  ea^^iU  ciiUed  ifl  to  account  for 
perception.  The  S«iics  ex|>Uine<i  it  a&  a  transmission  of  the  per* 
ceivcd  quality  of  the  object,  by  mean*  of  the  sense  organ,  into  the 
percipient's  mind,  the  quality  transmittcfl  appearing  as  a  disturb- 
ance or  imprL-ssiuii  upon  the  corporeal  surface  of  that  "  thinkine 
thin^,"  the  s(jul.  Sight  is  taken  as  the  tvpical  sense.  A  conical 
pencil  of  ruy>  diviTKi---  frnm  the  pupil  of  tlie  tyc.  60  that  its  Kim' 
covers  the  object  i*-cn.  In  ■■i  u<itl(in  a  pn-i  luaiinn  is  convcyid, 
by  an  air-ciirrnu.  (ndii  the  sense  organ,  lu-ri.-  tin-  uyc,  to  the  min<l. 
».r.  tliL-  ^lul'a  "  ruliiii;  part  "  in  the  breast;  the  pre-enlalion.  lx-siil<s 
atte»lin)(  ita  own  existence,  gives  further  infurnuiiun  ol  its  object  — 
viaibia  colour  or  sixe,  or  whatever  be  the  quaUty  in  the  thinij  seen. 
That  Zeno  and  Ctcanthe*  crudely  compared  tnis  presentation  to 
the  imprewion  which  a  seal  bears  upon  wax  with  protulwranccs 
and  indentations,  while  <.!hr>M|jpus  more  prudently  determined  it 
vaguely  as  an  occult  modification  or  "  moile  ''  of  mind,  is  an  interest- 
ing but  not  iiuiinsiiaily  im|>;jrtant  detail  But  the  mind  is  no  nu  re 
passive  nxipicnt  o4  impressions  from  without,  in  the  view  of  the 
Stoiea.  Thdr  aaalyaia  of  wiwarinm  wppoaea  it  to  raact.  by  a 
variation  in  tendon,  agaiaat  nw  cumnt  mm  the  aeni»ornn: 
and  this  is  the  mind's  assent  or  diaaent,  which  is  inH-jxirable  Irom 
the  sense  preitcfltalion.  The  contents  of  expcriente  arc  not  all 
alike  true  or  valid;  hallucination  is  pos-siblo:  lierf  the  Stoics  join 
issue  with  Kpiciinis  li  is  necessary,  therei'ore,  that  assent  should 
not  be  given  indiscriminately;  we  must  determine  a  criterion  of 
truth,  a  special  formal  teat  twhauBky  maioa  mmy  noogniae  the 
merely  plausible  and  hold  fast  the  true.  In  an  earfier  age  such 
an  inquiry  would  hax'e  seemed  «uperf)uou».  Ti>  FlMO  md  iuiftotle 
the  nature  and  operation  of  thought  and  fCMni  OODStitUte  a  Rlffi- 
cient  criterion.  Sinee  their  day  not  only  had  the  opposition  between 
«-nse  and  reason  broken  down,  but  the  re.iviiu<l  Miiilicism  of 
INrrho  and  .Vnesilaus  had  made  the  impossibility  ol^  attaining 
truth  the  primary  condition  of  well-being.  Vet  the  standard  which 
ullinutcly  found  acceptance  in  the  Stoic  school  was  not  put  forward, 
in  that  form,  by  its  founder.  Zcno,  we  have  reason  to  believe, 
adopted  the  Cynic  Iaj^im  for  hi»  guidance  to  truth  as  well  as  to 
motility.  As  a  disciple  of  the  ("vriii  ••  he  mii-it  have  started  with  a 
theory  of  knowledge  .s4mii  what  ht.i  ti.at  i!i  \  clopcd  in  the  third  part 
oif  Plato's  Thtaelelus  (io\  C  >vt\.} — tli.it  -.imple  ideas  are  given  by 
sense,  whereas  "  opinion."  which  is  a  complex  of  simple  ideas,  only 
becomes  knowledge  when  joinetl  with  Logos.  V\'e  may  further 
suppose  that  the  more  obvious  of  Plato's  objections  had  led  to  the 
correction  of  "  reason  "  into  "  ripht  reason.  '  However  that  may 
be,  it  is  certain  from  Ari^'tlllle  (.Vi<:.  E:h.  vi.  13,  1 144b,  17)  tliat  virtue 
was  defined  as  a  "  habit  "  in  accordance  witli  right  rea-.ijn.  and 
from  Diog.  LaiJr.  vii.  54  that  the  earUer  Stoics  mailc  rii;ht  reasim 
the  standard  of  truth.  The  law  wliich  n^julates  mir  aciiim  i'l  thns 
the  ultimate  criterion  of  what  wc  know — practical  knowicdRe  Ix-ing 
OMlintood  to  be  of  paramount  importance.  But  this  criterion 
waa  open  to  the  persistent  attacks  of  Epicureans  and  Academics, 
who  made  dear  (1)  that  reason  is  dependent  upon,  if  not  derived 
from,  sense,  and  (2)  that  the  utterances  of  reas<m  lark  coii.^istency. 
Chrysippus.  therefore,  conceded  6<.imething  to  hh  opponents  when 
hi-  suljstituted  for  tl>e  Logos  the  new  .--laniiard!,  of  sensation  (oIofiiiiTit) 
and  general  conception  (wpihri/a  —  anticipation,  i.e.  the  generic 
type  larmed  in  tte  niad  unoonidmHly  and  spontaneously) .  At  the 
aame  time  ha  tma  more  clearly  dcfifdnt  and  safeguarding  his  prede- 
oeaaofs'  position.  For  reason  is  conidatrat  in  the  general  concx-ptions 
wherein  all  men  agree,  because  in  all  alike  they  are  of  ^ntaneous 
growth.  Nor  was  the  term  sensation  sufficiently  definite.  The 
same  t  hrysippus  fixed  iipon  a  certam  characteristic 
~"''***^of  true  presentations,  which  be  denoted  by  the  much 
'''"*'  disputed  term  "  appfdiensive  "  (saraXnru^  #a»rasla). 
Provided  the  sense  orraw  and  the  nind  be  heakhy,  provided  an 
external  object  be  roalfy  aeen  <K  Iwaid,  the  pmcntatka,  in  virtue 
of  its  clearness  and  distiactneaa,  has  the  power  to  extort  tlte  aaaent 
which  it  always  lies  in  our  power  to  give  or  to  withhold. 

Formerly  this  technical  phrase  was  explained  to  mean  "  the 
perception  which  irresistibly  compels  the  subject  to  assent  to  it 
as  true."  But  this,  though  apparently  supported  by  Sextlis  iimpiri- 
cus  lAdf.  Math.  vii.  257).  is  quite  erroneous;  for  the  presentation 
is  called  taraKtiwrtr,  as  well  as  xaraXifXTu^  t^arrairla.  SO  that  beyond 
all  doubt  it  is  something  which  the  (x-rcipient  subje<-t  gra!<]>s, 
and  not  that  which  gnups  or  "  lays  hold  of  "  the  percipient.  Nnr. 
again,  is  it  wholly  satisfactory  to  exiil.iin  lara.XijinATr  a->  virtu, illy 
piis-<ivc,  "apprehensible."  like  its  r:,p;K)site  i«ordAi(rroj ;  for  wc 
lintJ  ivriXiirTut^  t<*ip  i  Tr.*uai>'u.'F  u^  d  ai  an  .iltcmative  phr.asi! 
(ibid.  vii.  i4ti).  It  would  seem  that  the  jierccption  intended  to  con- 
stitute the  standard  of  truth  u  one  which,  by  producing  a  mental 
counterpart  of  a  really  existent  external  thing,  enable*  the  percipient, 
in  the  very  act  of  sense,  to  "  kiy  hold  of  "  or  apprehend  an  object 
in  virtue  of  the  presentation  or  sensi-  imprewion  of  it  excited  in  his 
own  mind.  The  reality  of  the  external  object  is  a  necessary-  condi- 
tion, toexclude  halhrrinationx of  the  M'ns<'s;  the  e\.aet  correspondence 
between  the  external  object  and  the  internal  percept  is  alw  necessary, 
bttt  natnnlljr  iMid  to  ■Bture.  for  how  can  wc  compare  the  two} 
Hie  cstcmi  object  la  known  only  in  perception.  However,  the 
younger  Stoics  endeavoursd  to  meet  the  assaults  of  dwir  pcrmtent 
critic  CamandM  fay  awgyarint  variooa  modea  of  testing  a  single 


presentation,  to  see  whether  it  were  consistent  with  others,  especially 
such  as  occurred  in  ijroups.  iScc. ;  indeed,  some  went  so  far  as  to  add 
to  the  definition  "  i  (uiiir.^  Imhu  a  real  object  and  ex^tetly  corn 
ing  with  it  "  the  clause  "  provided  it  encounter  no  obstacle." 

The  same  criterion  was  available  for  knowledge  derived 
directly  from  the  intellect.  Like  all  matcrialista,  the  Stoics  ■ 
only  <li->tini;uish  the  sensible  from  the  intelligible  as  -  . 
thinking  when  the  external  obj«t  ii»  present  (ala9irta9ai)  V^'/!* 
and  th;nkint;  when  it  is  alir=cnt  (iKfotlc)  "The  product 
ill  the  latter  kind  incluilts  meniury  (though  (liU  is,  upon  a 
strict  analysis,  something  intermediate),  and  conceptions  or  general 
notions,  under  which  were  confusedly  dmaed  tfao  pnoducta  of 
the  imaginative  faculty.  The  want  of  the  mfaid  it  aeen  nnt  m 
"  assent  if  to  a  true  presentation  the  result  is  "  rimple  apprehen- 
sion "  (carAXq^f:  this  stands  in  close  relation  to  the  (araXttrru^ 
^ovtmIo.  of  which  it  is  the  nctessary  complement);  if  to  a  false  or 
u:iaiJiiiclieiisive  prescntatiun,  the  result  is  "  opinion  "  iiaia'i.  aUay  j 
deprecated  as  akin  to  error  and  ignorance,  unworthy  of  a  wise  man. 
Theae  prpcewti  are  conceivable  only  as  "  modes  "  of  mind,  changes 
in  the  foul's  substance,  and  the  same  is  true  of  the  higher  conceptions, 
the  products  of  generalization.  But  the  Stoka  WCie  POt  slow  to 
exalt  the  part  of  reason,  which  seizes  upon  the  Maerle  quaHties, 
the  es-Ncntial  nature  of  things.  Where  sense  ano  reason  conflict, 
it  is  the  latter  that  must  decide.  One  i«-ilated  "  aiiprehension," 
however  firm  its  grasp,  does  not  constitute  knowledge  or  science 
(ivwT^fiii) :  it  must  be  of  the  firmest,  such  as  reason  cannot  shake, 
and,  further,  it  must  be  worked  into  a  s^-stem  of  such  apprehensiaoi 
which ^caa  only  be  by  the  mind's  exercisiin:  the  "  habit "  (!(«)  of 
attaining  truth  by  continuous  tension.  l(<  rr  the  work  of  reason 
is  assimilated  to  the  force  which  bind-  -.  r^-.  thir  the  parts  of  an 
inorganic  body  and  resists  their  si  1  In  re  is  nothing  more 

in  the  order  o?  the  universe  th.ui  eMended  mobile  bodies  and  forces 
|n  tension  in  these  bodies.  So.  too.  in  the  order  of  knowledge  there 
is  nothing  but  sense  and  the  torce  of  reajion  maintaining  its  tension 
and  connecting  scflsations  and  ideas  in  their  proper  sequence.  Zcno 
compared  senaatkm  to  the  outstretched  hand,  flat  and  open ;  bending 
the  fingers  was  assent ;  the  clem  hi  d  fist  was  "  simple  apprehension, 
the  menial  t;ra-.;i  ol  an  ubiect;  knowle<Ja;e  was  the  clenched  fist 
tightly  held  in  the  other  hand.  1  he  illustration  is  valuable  fof  the 
light  it  throws  on  the  essential  unity  of  diverse  intellectual  operations 
as  well  as  for  enforcing  once  more  the  Stoic  doctrine  that  different 
grades  of  knowledf^  arc  different  grades  of  tension.  Good  and 
evil,  virtues  and  vices,  remarks  Plutarch,  arc  all  capable  of  bong 
■  iK-rceived  ";  sense,  this  common  basis  of  all  mental  activity,  Isa 
sort  c>f  touch  l<y  which  the  ethereal  I'neutna  which  la  tho  WOdt* 
subsiain  e' i<<  <i',;ni/es  anil  measnres  ti'nsion. 

With  this  exposition  we  ha%e  already  invaded  the  province  of 
li>Kic.  To  this  the  Stoics  assigned  a  miscellany  of  studies — rhetoric. 
dtaU-ctic,  including  gramnmr,  in  additkm  to  formal  L^k. 
logic — to  all  of  which  their  industry  made  contributions.  ^ 
Some  of  their  innov,itions  in  grammatical  terminology  have  lasted 
until  now:  we  still  speak  of  oblique  cases,  genitive,  dative,  accusa- 
tive, of  verbs  active  (ip^i),  passive  (Cttio),  neuter  tabitTtpa),  by  the 
n.aiiics  thi'v  i^.ive.  Their  correctinr-.s  and  fancie<l  iiiiprov eiiients  of 
the  Aristotelian  logic  arc  mostly  useless  and  pedantic.  Judgment 
(iltu^a)  they  defined  aa  a  ooaplete  tdcn  capable  of  tmieasiBn  to 
language  (XsrrJr  atrariMt).  and  to  dlstltwoish  ft  rrofn  cdicr 
enunciations,  as  a  wish  or  a  command,  they  added  "  which  is  cither 
true  or  false."  From  simple  judgments  they  proceeded  to  componod 
judgments,  and  declared  the  hypothetical  s\  llopism  to  l>e  the  normal 
tj'pe  of  reason,  of  which  the  categoi  ii  a!  syllii>;!sm  is  an  abbreviation. 
Perhaps  it  is  worth  while  to  quote  their  treatment  of  the  categories. 
Aristotle  made  ten.  all  co-ordinate,  to  serve  as  "  heads  of  predica- 
tion "  under  which  to  collect  distinct  scraps  of  information  respecting 
a  subject,  probably  a  man.  i^or  this  the  Stoics  substituted  four 
nun  ma  genera,  all  subordinate,  so  that  each  in  turn  is  more  preciiely 
determined  by  the  next.  They  arc  Something,  or  Being,  determined 
as  ( I )  substance  or  subject  matter,  (2)  essential  quality,  i.e.  substance 
qualified,  (3)  mode  or  chance  attribute,  i.e.  qualified  substance  io  a 
certain  condition  (mw  fxsr).  and,  lastly,  (4)  relation  or  relative 
mode  (in  full  ^wmiUff  ratto  rl  wan  txor).  The  Kol  with 
which  the  school  prosecuted  logical  inquiries  had  one  practical 
result — they  could  use  to  perfection  the  unrivalled  weapon  of  m- 
alysis.  Its  chief  employment  was  to  lay  thipRS  bare  and  sever  them 
Irinti  tlirir  surroundings,  in  <iriler  t!  mI  iliey  iiii>;ht  be  contemplated 
in  their  simplicity,  with  riRii!  exactness,  as  objects  of  thought, 
apart  from  tiie  illtisicm  aii<l  i  xa>;i;i  ration  that  attends  them  when 
pri-senti-d  to  sense  and  imagination.  The  very  perfectioii  and 
precision  of  this  method  contUantly  tempted  the  later  Stoics  to 
abu«e  it  for  the  svstematic  depreciation  of  the  objects  analysed. 

The  ethical  theory  of  the  Stoics  stands  in  the  closest  coaneiiOO 
with  their  phvsies,  psyrholiisy  and  cosmology.  A  critical  : 
of  it  will  be  founti  in  the  article  Kthics.  It  may  be 
briitlv  summarized  here.  Sixrates  had  riKhtIv  said 
that  V'irtue  is  Knowledge,  but  he  had  not  definitely  shown  in  what 
tUa  knowledge  oonaista,  nor  had  his  immediate  successors,  the 
Cynics,  made  any  aeriona  attempt  to  solve  the  difficulty.  The 
SMcs  not  only  drew  t»  nn  dabonte  achcne  of  dutice,  but  also 
cryitalliaedtbar  theory  u  a  general  lav,  namdy  tint  true  goodnew 
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Dm  in  tfw  knowMfe  of  natniv  and  n  obtained  by  the  exercise  of 
Reason.  The  most  pk'mcntan.-  part  of  nature  i»  pure  i-thpr,  «hu  h 
15  possessed  of  divmc  ria^-ijn-  This  Reason  even  non-rati:ni,il 
man  unconsciously  manites!*.  in  his  mechaniral  or  instinrtivt-  .ir!ii)ns 
which  tfiiil  to  (lie  prL-scr\'ation  of  himself.  The  truU  man 
will  thcrclorc  live  as  much  as  possible  in  conformity  with  nature, 
(t.e.  nature  iincorrupted  by  tbe  eiTon  of  •ociety),  and,  though  as 
an  individual  and  part  of  the  whole  not  master  of  his  fate,  win  yet 
have  self-control  even  in  the  midst  of  misfortune  and  pain.  _AII 
evil  passion  is  iIir'  tu  erroneous  judgment  and  morbid  conditions 
of  mind  which  may  be  divided  into  chronic  ailments  {foaipMTu) 
and  infirniitles  (iftpuiarliftaTa) ,  i.e.  into  permanent  or  trmpi)rary 
disorders.  In  contrast  to  the  Cyrenaics  and  the  Epicureans,  the 
Stflioi  deoiad  tliat  pJhmr  ia  actiianjr  or  eogtit  to  be  the  object  of 
activity.   Tlie  aon-ntiooaT  nan  tkna  at  telf-pmerva- 


_  ,  the  wise  man  will  imitate  him  delibctatcly,  and  when  he 
faib  lie  will  suffer  with  equanimity.  To  him  the  so-called  "  goods  "' 
(f.g.  Iicalth.  wcidth.  &c.)  arc  "  indifferent  "  liSti<^f>a) :  sinre  he  must 
live,  he  will  cxcrci--*  his  rca-ioniti^;  iacuity  u[>jn  them,  and  will 

ngud  some  as ' '  preferred ' '  (rporfMint)  and  ot  hers  as  to  be  "  rejected 
(Aaov^a;i7<<tra),  but  lie  will  not  iciani  either  claas  aa  paaMMad  of 

aa  intrinau;  value.  The  end  of  action  is,  therefore,  a  bamiaidous 
eooaittent  life  "  according  to  nature  "  and  (of.  Heraclitus)  anonkred 
unity  of  action.  Virttie  is  its  own  good:  the  highest  aaaithf.  of 
reason  is  its  own  perfection.  It  frtllows  (i)  that  pleasure,  being 
quite  outside  the  pule  is  not  the  object  but  merely  an  iriyipnuia 
(aixompaniment)  of  virtuous  action,  and  (a)  that  there  is,  within 
the  circle  of  vinue.  no  degree.  An  actkm  ia  simply  virtuous  or 
not;  it  cannot  be  more  or  less  virtuous.  Tbe  result  of  this  theory  of 
ethics  is  of  (trc.it  value  as  emphasizini;  the  importance  of  a  sys- 
tematic view  of  1  uniiih  I.  luit  it  fails  to  resolve  satisfactorily  the  great 
Socratir  parad  ox  that  c\  il  is  the  result  of  ignorance.  For  even 
th<m,:h  thry  .i-tciupt  ti»  •.iiti^t.in; i.ito  the  idea  of  responsibility  by 
maintaining  that  ignorance  i^  voluntary,  they  cannot  find  any  answer 
to  the  question  whether  some  men  may  not  he  without  tte  ClfMiCitJF 
tochoo«e  learning  (hut  .see  Ethk  s:  History,  $  Stoics). 

Ia  their  view  of  man's  soi  lal  niations  the  Stoics  arc  greatly 
ift  advunce  of  preceding  schools.  We  saw  that  virtue  is  a  law 
which  governs  the  universe:  that  which  Reason 
and  God  ordain  must  he  ancpted  a.s  binding  upon 
the  particle  of  reason  which  is  in  each  one  of  us. 
Human  law  comes  into  existence  when  men  recognize  this 
obligation;  justice  is  therefore  natural  and  not  something 
merely  conventional.  The  opposite  tendencies,  to  allow  to 
the  iodividiial  naynninhility  and  fieedaai,  and  to  demand 
of  him  obedience  to  kw,  are  both  featuies  of  the  system;  but 
in  virtue  even  of  the  freedom  which  belongs  to  him  qua  rational, 
he  must  recognize  the  society  of  rational  beings  of  which  he  is  a 
member,  and  subordinate  hi-,  nv.n  <  n<ls  to  the  ends  and  needs 
of  this  society.  Those  '.vhtj  iiv,n  one  law  are  c  iti/U-ns  ot  one 
state,  the  city  of  Zeus,  in  which  men  and  ^;<Hls  have  their  ilwell- 
ing.  In  that  city  all  is  ordained  by  reason  working  iiileiiigcillly. 
and  the  members  exist  for  the  sake  of  one  another;  there  is  an 
intimate  connexion  (avftiraBua)  between  them  which  makes 
all  the  wise  and  virtuous  friends,  even  if  personally  unknown, 
and  leads  them  to  contribute  to  one  another's  good.  Their 
intercourse  should  find  expression  in  justice,  in  friendship,  in 
fomfly  and  political  life.  But  pcactically  tbe  Stoic  philoei^er 
ahmyi  had  same  good  ocnse  for  withdrawing  bom  tho  narrow 
political  life  of  the  dty  in  which  he  found  himadf.  The  cir- 
cumstances of  the  time,  such  as  the  decay  of  Greek  city-life, 
the  foundation  of  large  territorial  states  under  absolute  Greek 
rulers  which  followed  upon  .Mexander's  conquests,  and  after- 
wards the  rise  of  the  world-empire  of  Rome,  aided  to  de%xlop 
the  leading  idea  of  Zeno's  KepiMU.  There  he  had  anticipated 
a  state  without  family  life,  without  law  courts  or  coins,  without 
schools  or  temples,  in  which  all  ditlerenccs  of  nationality  would 
be  merged  in  the  common  brotherhood  of  man.  This  cos- 
mopolitan citizenship  remained  all  through  a  distinctive  Stoic 
dogma;  when  first  announced  it  must  have  had  a  powerful 
the  minda  of  men,  diverting  tbem  ftom  the 
'  of  almost  parochial  p«^tict  to  a  botmdiew  viML 
There  waa,  then,  no  longer  any  difference  between  Gfcdt  and 
barbarian,  between  male  and  female,  bond  and  free.  All  are 
nicrilii  rs  of  one  body  as  partaking  in  n  asDri.  li'.I  are  equally  men. 
Not  that  this  led  to  any  movement  for  the  aliuliiiun  of  slavery. 
For  the  Stoics  altaihed  but  slight  importance  to  external  cir- 
cumstances, since  only  the  wise  man  is  really  free,  and  all  the 


unwise  are  slaves.  Yet,  while  they  accepted  slavery  as  a  per- 
manent iruitilution,  philosophers  as  wide  apart  as  Chrysippus 
and  Seneca  sought  to  mitigate  its  evils  in  practice,  and  urged 
upwn  masters  humanity  in  the  treatment  of  their  slaves. 

The  religious  problem  had  [^leculiar  interest  for  the  school 
which  discerned  God  everywhere  as  the  ruler  and  up 
and  at  the  same  time  the  law,  of  the  world  that 
He  had  evolved  from  Himself.  The  physical  ground- 
work lends  a  religious  sanction  to  all  moral  duties,  and 
Cleanthes's  noble  hymn  ia  evidence  how  far  a  ayitem  of  natural 
religion  ootdd  go  in  pravidmg  — t^<"tT««  for  the  cnvingis  nf 
the  idigtous  tenqwrr— 

"  Most  glorious  of  immortals,  O  Zeus  of  many  names,  almighty 
and  everiasiting,  sovereign  of  nature,  directing  all  in  accordance 
with  law,  thee  it  is  fitting  that  all  mortab  should  address. . .  .  Thee 
all  this  universe,  aa  it  rolls  cttrling  round  the  earth,  obeys  whereso- 
ever thou  dost  guide,  and  {[ladly  owns  thy  sway.  Such  a  minister 
thou  holdcst  in  thy  invincible  hands — the  two-edged,  fiery,  ever- 
living  thtindertxi!!,  under  whose  strnlce  all  nature  shudder*.  No 
work  u|xm  earth  i>  wrought  apart  from  the-e,  lord,  nor  through  the 
divine  ethereal  sphere,  nor  upon  the  sea;  save  only  whatsoever 
deeds  wicked  men  do  in  their  own  fooliahacas.  Nay,  thou  Icnowcat 
how  to  make  even  the  rough  smooth,  and  to  brine  order  out  of 
disorder:  and  things  not  friendly  ate  friendly  in  thy  sight.  For 
so  ha!<t  thou  fitted  all  thtf^  together,  the  good  with  the  evil,  that 
there  misht  be  one  eternal  law  over  all.  .  .  .  Deliver  men  from 
fell  igjiur.irii  f.  H.miili  .1,  l.i^ln  i.  liom  their  mjuI,  and  gr.mt  them 
to  obtain  wisdom,  whcreun  relying  thou  rulest  all  things  witll 


lb  the  orthodox  theology  of  Greece  and  Rome  the  system 
stood  in  a  twofold  relation,  as  critidsm  and  rationalism.  That 

the  popular  religion  contained  gross  errors  hardly  needed  to  be 
pointed  out.  The  forms  of  wonship  were  known  to  lie  trivial 
or  mis<:hievous,  the  myths  unworthy  or  immoral.  But  Zcno 
declared  images,  slirincs,  temples,  saLriticus.  prayers  and 
worship  to  be  of  no  avail.  A  really  acceptalile  prayer,  he  taught, 
can  only  have  reference  to  a  virtuous  and  devout  mind:  God 
is  best  worshipped  in  the  shrine  of  the  heart  by  the  desire  to 
know  and  obey  Him.  At  the  same  time  tbe  Stoics  felt  at 
liberty  to  defend  and  uphold  tbe  truth  in  polytiieism.  Not 
only  ia  tbe  primitive  aabatanoe  God,  tbe  one  npme  beiog, 
btit  divinity  mtist  be  ascribed  to  IBs  maniffStatiopa— to  the 
heavenly  bodies,  which  are  conceived,  like  Plato's  created 
gods,  as  the  highest  of  rational  beings,  to  the  forces  of  nature, 
even  to  deified  men;  and  thus  the  world  was  ])eoi>le<l  with 
divine  agencies.  Moreover,  the  myths  were  ralionulized  and 
allegorized,  which  was  not  in  either  case  an  original  procedure. 
The  M-'arch  for  a  deeper  hidden  meaning  beside  the  literal  one 
had  been  ticgiin  by  L)etii<xritus,  Empedocles,  the  Sophists 
and  the  Cynics.  It  remained  for  Zeno  to  carry  this  to  a  much 
greater  extent  and  to  seek  out  or  invent  "  natural  principles  " 
(Xo7ot  0iKnxo{)  and  moral  ideas  in  all  the  legends  and  in  the 
poetr)'  of  Homer  and  Hcsiod.  In  this  sense  he  was  the 
pattern  if  not  tbe  "  father  "  of  all  such  as  allegoriie  and  re* 
ooodle.  «Etymology  was  preaaed  into  the  service,  and  Uw 
wfldcst  eonjeclures  as  to  the  mSMthlf  of  HMDSS  did  dvty  as  a 
bas»  for  mythological  explanations.  The  two  favourite  Stoic 
heroes  w  rrc  Ik  t  LiilLj  ur.d  Ulysses,  and  nearly  every  scene  in 
their  .nlvriii  .irci.  w  is  made  to  disclose  some  moral  signiiicauce. 
Lastly,  :h>'  pramrc  of  divination  and  the  •^o"*"'"  flj^^^^^ 
talion  oi  uracles,  atTnrded  a  means  of  communication 
between  Giid  and  man— a  ronres.si<m  to  popular  beliefs 
which  may  be  explained  when  we  redcct  that  to  the  faith- 
ful divination  was  something  as  essential  as  confcs.sion  and 
spiritual  direction  to  a  devout  Catholic  now,  or  the  study  and 
interpretation  of  Scripture  texts  to  a  Protestant.  Chrysippus 
<Ud  Ma  beat  to  nconcile  the  aupuatitioii  with  hit  own  mtiwwil 

are  the  natnral  symptoms  of  certain  occBnencea.  Thtsc  mua* 

be  orantleia  Indications  of  tbe  oonne  of  PWvidenee,  for  the 

most  part  unobscr\'ed.  the  meaning  of  only  a  few  having 
become  known  to  men.  His  opponents  argued.  "  if  all  events 
are  foreordained,  divination  is  superfluous";  ho  replird  thr<t 
both  divination  and  our  behaviour  under  the  warnings  which 
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h  alliMtds  m  indnded  fat  the  duin  of  cawtion.  Even  here, 
however,  the  bent  of  the  system  is  appuent.  Thqr  were  at 
paini  to  insist  upon  purity  of  heart  and  life  as  an  indiqieuable 
oonditioa  for  success  in  praplMqriaK  and  to  caliit  piety  in  the 

service  of  morality. 

When  Chrysippus  died  (01.  ui=  Jo.H-204  B.C.)  the  itrocture 
of  Stoic  doctrine  was  complete.  With  the  Middle  Stoa  we 
jigg^  enter  upon  a  p^-riofl  at  tlrsl  of  comparative  inaction, 
SiaM.  afterwards  of  internal  reform.  Chrysippus 's  im- 
mediate successors  were  Zeno  of  Tarsus,  Diogenes  of 
Sdeuda  (olten  called  the  Babykmian)  and  Antipater  of  Tamis, 
nen  of  no  oriciiMli^,  tliaai^  not  without  ability;  the  two  hit- 
named,  however,  had  all  their  eaaqM^  tand  to  sustain  the 
cooffict  with  Cameadcs  TUs  was  the  meet  fonnidriile 

assault  the  school  ever  encountered;  that  it  .Hurvn'ved  was  due 
more  to  the  foresight  and  clalwratc  prccaulion.s  of  Chrj'sippus 
than  to  any  etTons  ni  ih-.n  '"  pcn-doughiy  "  pamphleteer, 
Antipater  (xaXa/ioiJoa? ) ,  who  shrank  from  ojiposing  himfclf  in 
person  to  the  eloqurn:  r  (if  Carni'adi's.  The  siiUsttjUcnt  hislorj' 
testified  to  the  im[X)rtancc  of  this  contro%'crsy.  The  special 
objects  of  attack  were  the  Stoic  theory  of  knowledge,  their 
theology  and  their  ethics.  The  ph>-sical  basis  of  the  system 
remained  unchanged  but  neglected;  all  creative  force  or  even 
otigfaial  icaeaich  in  ttie  departments  of  physics  and  metaphysics 
va^blied.  Yet  problems  of  interest  bearing  upon  p^hology 
and  natural  theology  continued  to  be  discussed.  Thus  the 
cycles  of  the  world's  existence,  and  the  universal  conflapation 
whii  h  U  rmin.iteseach  of  them,  excited  some  doubt.  Diogenes  of 
Seicu,  ia  is  said  tO  have  Wavered  in  his  belief  a!  lai>L ;  Boothus, 
one  of  his  pupils,  flatly  deiiieii  it.  He  rejtariled  the  Deity  as 
the  >;ui(ie  and  upholder  of  the  worhl,  wauhiiig  over  it  from 
the  outsi<lL-,  not  as  the  immanent  soul  witiiiti  it,  lor  aixording 
to  him  the  world  was  as  soulless  as  a  plant.  We  have  here  a 
compromise  between  Zeno's  and  Aristuile's  doctrines.  But 
in  the  end  the  universal  conflagration  was  handed  down  without 
qneition  aa  an  siticie  of  belief.  It  is  desr  that  the  activity 
«if  these  teadien  was  chiefly  directed  to  etiucs:  they  elaborated 
fresh  definitions  of  tlie  chief  good,  designed  either  to  make  yet 
clearer  the  sense  of  the  formulas  of  Chrysippus  or  else  to  meet 
the  more  urgent  objections  of  the  New  Academy.  Cameades 
had  emphasized  one  strikiiifi  apparent  inconsistency:  it  had 
been  laid  down  that  10  th<-K>se  what  is  natural  is  man's  highest 
good,  and  yet  the  ihings  chosen,  the  "  first  objects  according  to 
nature,"  had  no  place  amongst  goods.  Antipater  may  have 
met  this  by  distinguishing  "  the  attainment  "  of  primary  natural 
ends  from  the  activity  directed  to  their  attainment  (Plut. 
De  Comm.  Not.  27,  14,  p.  107J  F);  but,  earlier  still,  Diogenes 
had  put  forward  his  gloss,  via.  "  The  end  is  to  cakubite  rightly 
in  the  adection  and  Kjtetin  of  tiriags  aooovdhig  to  nature." 
Aidiedemas,  a  omteaipocaiy  of  Diogenes,  put  this  in  plainer 
terms  still: "  The  end  is  to  live  bi  the  perfbrmance  of  aO  fitting 

actions  "  (ri-vra  rd  Ko^KOfra  i«r«XoDrras  ffjv).  Now  it  is 
highly  improbable  that  the  earlier  Stoics  would  have  sanctioned 
such  interpretations  of  their  dogmas.  The  mere  performance 
of  relative  or  imperfect  duties,  they  would  have  said,  is  somc- 
thinR  neither  gcKxl  nor  evil;  the  es_-,eiaial  const itucn's  of  human 
goo<i  is  ignored.  And  similar  criticism  is  actually  passed  by 
Posidonius:  "  This  is  not  the  end,  but  only  its  necessary  con- 
ooraitant;  such  a  mode  of  expression  may  be  useful  for  the 
refutation  of  objections  put  forward  by  the  Sophists  "  (Car- 
aeadcs  and  the  Mew  Academy?),  "  but  it  contains  nothing 
of  norsttty  or  weU-hdng**  {(Mea,  Dt  Plae.  Bipp,  et  Fht. 
IK  470  K).  There  is  eraypmtnd,  then,  fbrooadndbig  that  we 
have  here  one  concesrion  extorted  by  the  assaults  of  Carneades. 
For  a  similar  compromise  tlujre  Is  exprLss  testimony:  "  Kood 
repute  "  (eWofia)  had  been  rej;a:iied  as  a  thing  wholly  indilTer- 
cnt  in  the  sehool  down  to  and  including  Diogenes,  .■\ntipater 
wa.s  forced  to  assign  to  it  "  positive  value,"  anrl  to  give  it  a  place 
amongst  "  things  preferred  "  (Cic.  D(  fin.  iii.  57).  These 
modifications  were  retained  by  Antipaler's  successors.  Hence 
come  the  increased  importance  and  fuller  treatment  which 
from  this  time  forward  fall  to  the  hx  of  the  "  external  duties  " 
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).  The  rigour  and  ooniistency  of  the  oiUer  system 

libly  modified. 

To  this  result  another  important  factor  contributed.  In  all 
that  the  older  Stoics  t.'iught  there  breathes  that  ent 
for  righteousness  in  which  has  been  traced  the 
earnestness  of  the  Semitic  spirit;  but  nothing 
presents  nmre  forcibly  the  pitch  of  their  moral  idealism  than 
the  doctrine  of  the  Wise  Man.  All  mankind  fall  into  two 
classes — the  wise  or  virtuous,  the  unwise  or  wicked — the  dis- 
tinction being  absolute.  He  who  possesses  virtue  possesses  it 
whole  and  entire;  lie  who  lacks  it  lacks  it  aitogetlier.  To  be 
but «  haod^i-bMadtli  bdow  tlwsntfuo  of  the  sen  ensuns  dram- 
inf  as  infaHibly  as  to  be  itt  hosKhed  fathoms  deep.  Now  the 
wfae  man  b  drawn  as  perfect.  Allhedocsisri|^t,sllhiiopiniou 
are  true;  he  alone  is  free,  rich,  beautiful,  skilled  to  govern, 
capable  of  giving  or  receiving  a  benefit.  And  his  happiitess, 
since  length  of  time  cannot  increase  it,  falls  in  nothing  short  of 
that  of  Zeus.  In  contr.o-st  with  all  this,  we  h.ive  a  jjirturc  of 
univer.s^U  <kpravity.  Now,  who  couU!  claim  to  have  atlainctl 
to  the  sage's  wisdom?  Doubtless,  at  the  tirst  founding  of  the 
school  Zeno  himself  and  Zeno's  pupils  were  inspired  with  this 
hope;  they  emulated  the  Cynics  Antisthcnes  and  Diogenes,  who 
never  shrank  out  of  modesty  from  the  name  and  its  responsi- 
bilities. But  the  devetopment  of  the  system  led  them  gradually 
and  reluctantly  to  reaonnee  this  hope  as  they  came  to  realise 
the  arduous  conditions  involved.  Zeno  indeed  could  hardly 
have  been  dented  the  title  conferred  ufxin  Epicurus.  Cleanthcs, 
the  '■  second  Hercules,"  hehl  it  |K)ssible  for  man  to  attain  to  virtue. 
1  rom  anecdotes  recorded  of  the  tricks  played  u[H)n  .'\rislo  and 
Sphaerus  (Diog.  Laer.  vii.  i6j,  ti;)  it  may  be  inferred  that  the 
former  deeme<l  himself  infallible  in  his  opinions,  1  c  s<-t  up  for  « 
sage;  Persaeus  himself,  who  had  exf>osed  the  pretensions  of 
Aristo,  is  twitted  with  having  failed  to  conform  with  the  perfect 
generalship  which  was  one  trait  of  the  wise  man  when  be 
allowed  the  citadel  of  Corinth  to  be  taken  by  Aralus  (Athen.  iv. 
102  D).  The  trsit  of  infallibility  cspeddly  proved  hard  te 
cstablidi  when  aueoessive  heads  of  the  sdiool  seriously  difleied 
in  their  doctrine.  The  prospect  became  dafly  mase  (Ustant, 
and  at  length  faded  away.  Chr>'sippus  declined  to  call  himself 
or  any  of  his  contemporaries  a  sage.  One  or  two  such  manifesta- 
tions there  may  have  been— Socrates  and  Diogenes? — but  the 
wise  man  was  rarer,  he  thought,  than  the  phoenix.  If  his 
succctvsors  allowc<!  one  or  two  more  exceptions,  to  Dioj;eneS  of 
Sclcucia  at  any  rate  the  sage  was  an  unrealized  ideal,  as  we  learn 
from  Plutarch  (De  comm.  nol.  33,  1076  B),  who  does  not  fail 
to  seize  ui>on  this  extreme  view.  Posidonius  left  even  Socrstcs, 
Diogenes  and  .Xntisthenes  in  the  state  of  progress  towards  virtufc 
Although  there  was  in  the  end  a  reaction  from  tliis  Mtmm 
extreme,  yet  it  is  inpoasible  to  aastake  the  beaii^  Utm»m 
of  all  this  vpOB  a  pcaetfcil  ^pateu  of  nonls.  So 
long  as  dialectfe  Mbtletles  and  excftbig  polemics  aifonM 
food  for  the  intellect,  the  gulf  between  theory  and  practice 
might  be  ignored.  But  once  let  this  system  be  presented  to 
men  in  earnest  about  right  living,  and  eager  to  profit  by  what 
they  arc  taught,  and  an  ethical  reform  is  inevitable,  fcmduct 
for  us  will  be  separated  from  conduct  for  the  s.ige  W  e  shall  t* 
told  not  always  to  imitate  him.  There  will  be  a  new  law.  dwell- 
ing spedsUy  upon  the  "  external  duties"  required  of  all  men, 
wise  or  unwise;  and  even  the  sufficiency  of  virtue  for  our  happi- 
ness may  be  questioned.  The  mtroducer  and  expositor  of  such 
a  twofold  molality  was  a  remarkable  man.  Bom  at  Rhoda 
e.  i8s  ■'C-f  •  dtiieD  of  the  most  ftwrisUng  of  Grade  atalca  and 
almost  the  on^  one  which  yet  wiabKd  vigour  and  freedom, 
ranaelfus  lived  for  years  in  the  house  of  Scipfo  AMcanv 
the  youiiKcr  at  Rome,  accompanied  him  on  embassies  and  cam- 
paigns, and  was  |Hthaps  the  first  tireek  who  in  a  private  capacity 
had  any  insight  into  the  working  of  the  Roman  state  or  the 
character  of  its  citizens.  Later  in  life,  as  head  of  the  Stoic 
s<  hool  at  .\!hens.  he  achieved  a  reputation  second  unls  to  that 
of  Chrysippus.  He  is  the  earhest  Stoic  author  from  whom 
we  have,  even  indirectly,  any  considerable  piece  of  work, 
as  books  i.  and  U.  of  the  Dc  ^ficiii  are  a  rlchat^t,  in  Cicero's 
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of  Panactius  "  Upon  External  Duty  "  (rtpi  rdi 
s). 

Hie  introduction  of  Stoicism  at  Rome  was  the  must  momen- 
tow  of  the  many  chtages  that  it  saw.  After  the  &nst  sharp 
ooUiiioa  with  tte  jealouqr  «f  tbe  natiooAl  authorities 
Sfofc/SH,  to  famd  4  ttufy  meapuam,  md  made  wpid  progress 
UMMftt  the  BobkM  ludBeB.  It  has  been  weU  said 
that  the  old  h«oet  of  the  fcpubUc  wen  luconadoai  Stoics, 
fitted  by  their  narrowness,  their  stem  simplicity  and  devotion 
to  duty  for  the  almost  Semitic  earnestness  of  the  new  doctrine. 
In  tircfce  its  insensibility  to  art  and  the  cultivation  of  life  was 
a  fatal  dcfert;  not  so  with  the  shrewd  men  of  the  world,  desirous 
of  i;ualilying  as  advocates  or  jurists,  ll  sui'plied  them  with  an 
incentive  to  scientific  research  in  archaeology  and  grammar;  it 
penetrated  jurisprudence  until  the  belief  in  thie  ultimate  identity 
of  the  jus  gmHmm  with  the  law  of  nature  nuxiilied  the  praetor's 
edicts  for  centuries.  Even  to  the  prosaic  religion  of  old  Rome, 
with  its  aanow  original  oonoeption  and  multitude  of  buiden- 
■ome  rites,  it  became  in  aooie  sort  a  nqiport.  Scaevda,foihnring 
Fuiaetius,  explained  that  the  pnidenoe  of  stifrmifTi  had  catab- 
llshed  this  public  institution  in  the  service  of  order  midway 
between  tl.e  errors  of  [Kjpular  superstition  and  the  barren  truths 
of  cnliglitciicd  philosophy,  .'xxjn  the  inlluence  of  the  pupils 
reacted  uixin  the  doctrines  laupht.  Of  speculati\e  tiititt^t  the 
ordinary  Roman  had  as  hltlc  as  may  Ije;  for  abstract  discuMion 
and  controversy  he  cared  nothing.  Indifferent  to  the  &cientitic 
or  lo^'ical  development  of  doctrines,  he  selected  from 
writers  and  from  diflerent  schools  what  he  found  most 
serviceable.  AU  had  to  be  simplified  and  disengaged  from 
wiblletfcai  To  attiact  his  Roman  pnpSb  Ftoactius 
wonhl  natonDy  choose  simple  topfcs  saaocfrtible 
«f  riietaricsl  treatment  or  of  appHcatibn  to  indi- 
vidual details.  He  was  the  representative,  not  merely 
of  Stoicism,  but  of  Greece  and  Greek  literature,  and  would 
fed  pride  in  introducing  its  greatest  masterpieces;  amonKst 
all  that  he  studied,  he  valued  most  the  writmRS  of  I'lato.  He 
admirc<l  the  chiv^ic  s.tyle.  the  exquisite  purity  of  lanK>i'ip<*.  'he 
flights  of  imagination,  but  he  admired  atwvc  all  the  philosophy. 
He  marks  a  reaction  of  the  genuine  Hellenic  spirit  against  the 
narrow  austerity  of  the  first  Stoics.  Zeno  and  Chrysippus 
had  introdnoeda  repellent  technical  terminology;  their  writings 
lacked  eveijr  imoe  of  style.  With  Panactius  Uw  Ston  became 
cloqaent;  he  md  his  best  to  improve  upon  the  mooiith  words 
in  vo^c,  even  at  some  slight  oast  of  accuracy,  «.(.  to  discard 
Tpointi*v<0  for  t^xpusmf,  or  dse  deaignateit"  siMMlied  good," 
«r  even  dmply  "  food,"  if  the  emtsxt  alfanied. 

The  part  Panactius  took  in  philological  and  historical  studies  is 
characteristic  of  the  man.  We  know  much  of  the  results  of  these 
studies;  of  his  philosophy  technically  wc  know  ver>'  little.  He 
»Tole  only  ufKin  ethics,  where  hiisTorieal  knowledRe  would  l>c  of 
use.  Crates  of  Mallus,  one  of  his  teachers,  aimed  at  fulfilling  the 
high  functions  of  a  "  critic  "  according  to  his  own  definition — th.it 
the  critic  must  acquaint  himself  with  all  ratbnal  knowledge.  Panai- 
this  was  competent  to  pass  judgment  upon  the  critical  "  divination  " 
«f  an  .■Xristarchus  (who  was  perhaps  himself  also  a  Stoic),  and  took 
an  interest  in  the  restoration  f)f  (1ld<  .\ttir  form*  to  the  text  of 
I'latii.  Just  then  tliere  li.iil  hM<  ii  ,i  ;inivi'ni<  r-i  tr.wariis  .i  wider  and 
more  lidcral  education,  by  which  even  coiitenipi-irary  Epicurean.s 
w.rr  iTccted.  DioKeiics  the  B.ibylonian  had  written  a  treatise 
on  language  and  one  entitled  The  Laws.  Along  with  grammar, 
which  Md  been  a  prominent  branch  of  study  under  Cmysippus. 
philosophy,  hktory.  geography,  chroiwlogy  iUkd  kindred  subjects 
came  to  be  recognized  as  fields  of  activity  no  less  than  philology 
proper.  It  has  been  recently  established  that  Holybius  the  historian 
was  a  Stole,  and  it  is  clear  that  he  was  RTcatly  influciucd  bv  the  form 
of  the  lysteni  which  he  h-arned  to  know,  in  the  iri',  i-f  S  ipio  .ind 
his  friends,  from  Panactius.'  Nor  is  it  improbable  that  works  ul 
the  letter  served  Cicero  se  the  orimato  of  UtD*  npuUita  and  De 
Nefhu.*  Thus  the  gutf  between  Stofcism  end  the  later  Cvnir!<, 
who  were  persistently  hostile  to  cuhurc,  could  not  fail  to  be  widened. 

•  Kirzel,  Unterswh.  ii.  841  scq.  Polybius's  rejection  of  divina- 
tion is  decisive.  Sec.  r.g.  hi?  e\j>Uinatioii  u|wjii  natural  causes  of 
Sciiiio  the  Klder's  c.ivituri- <if  Newt  .irthajjc,"  by  the  aid  of  NcptUne." 

X.  II       X  .'I    r  \'  iij-  (-"i'll^  tti.n  in  vL  S>  It 
^iAoai^bur  is  an  allusion  to  I'anaetius. 

*  Thiset  to— t,  is  sMtnta^ned  by  SchmslMl. 


wave  of  eclecticism  passed  over  all  the  Greek  schools  in  the  1st 
century  B.C.  Platooism  and  scepticism  had  left  undoubted  traces 
ui)on  the  doctrine  of  such  a  reformer  as  Panactius.  He  Kcimcujmm. 

had  doubts  alwut  a  general  conflagration;  possibly  (he 
thought)  Ari.stotle  was  right  in  affirming  the  eternity  of  the  present 
order  of  the  world.  He  doubted  the  entire  system  of  divination. 
On  these  (xiints  his  disciples  l'o!iid<jniu!i  and  llc<".ito  seem  to  have 
rcvx-rted  to  orthodoxy.  But  in  ethics  his  innovations  were  more 
eugieMsvc  and  fertile.  He  aepsntcd  wisdom  aa  s  theoretic  virtue 
from  the  other  three  which  he  called  practical.  Hccato  alMitly 
modified  this:  showing  that  precepts  (Otupiiftarti)  are  needed  for 
justice  and  temperance  also,  he  made  them  scientific  virtues,  rcserv- 
ni^  for  his  second  cl.is.s  the  unsi:ientific  virtue  {4fl«<i/jijio»  dp«T+)  of 
(iiuraue,  tii^;ether  witli  licilih,  sirin:.;;h  .u.d  .sut  h-like  "excellen- 
cies." Further,  Panactius  had  maintained  that  pleasure  is  not 
altogether  a  thing  indifferent:  there  n  a  natural  as  well  as  en 
unnatural  pleasure.  But,  if  so.  it  would  folkiw  that,  since  pleasure 
is  an  emotion,  apathy  or  eradication  of  all  emotions  cannot  be  un- 
conditionally required.  The  j-loss  he  put  upon  the  definition  of  the 
end  was  "a  life  in  acconi.ince  with  the  promptings  given  us  by 
nature";  the  teriii>  .ite  nil  n  .<■(!  1>\  uhler  Stoii'i,  but  the  individual 
nature  (.ifu'i'^  BC<'ms  tn  lie  empha^sized.  From  I'osidonius,  the  last 
representative  of  .1  1  oniprehensive  .study  of  nature 
and  a  subtle  erudition,  it  is  not  surjirising  that  wc  gct^^^^^^ 
the  folkiwing  definition:  tlie  end  is  to  live  in  contemplation  of  the 
reality  and  order  of  the  univcnc.  promoting  it  to  the  liest  of  our 
power,  and  never  led  astray  by  the  irrational  part  of  the  soul.  The 
heterodox  phrase  with  which  this  definition  ends  points  to  innova- 
tions in  psycholog\-  which  were  undoubtedly  real  and  imfx.jrtant, 
.^ll^;^:l■^t<■d  by  the  diflii  uhy  of  maititiiininj;  the  e-..'-eiiti.iI  unity  of  the 
wu\.    I'anaetius  had  referred  two  tacultics  Uhosc  of  spccv  h  ami  of 

reproduction)  to  animal  impulse  and  to  the  ventative  '  nature  " 
(^tt)  respectively.  Yet  tM  older  Stoics  hdd  that  this  ^au  was 
changed  to  a  true  soul  (t^«v|)  at  birth.  Posidonius,  unable  to 
explain  the  emotions  ss    judgments  '*  or  the  effects  of  jtidgmenta, 

postulated,  like  Plato,  an  irrational  principle  (including  a  eonriipis- 
cent  and  a  spirited  element)  to  account  for  them,  although  he 
subordinated  all  these  as  faculties  to  the  one  substance  of  the  soul 
lodged  in  the  heart.  This  wasa  serious  departure  from  the  pincipica 
of  the  s>-stem,  facilitating  a  return  of  later  Stoicism  to  the  dualism  of 
God  and  the  world,  reason  and  the  irrational  part  in  man,  which 
Chl^ppus  hail  striven  tosurmount.* 

\  et  in  the  ^;eneral  apj)roximation  and  fusion  <if  opixising  view* 
which  had  in.  the  Stoics  fareil  far  better  tlian  rival  schools. 
Their  syMem  In-camc  licst  known  and  most  widely  used  by  iiidi- 
\idual  eeleeties.  .\1!  the  a--,s.iiiits  n(  the  M-ejitinl  .AciulcTnv  had 
failed,  and  within  fifty  years  of  the  death  of  Carncadcs  his  degener- 
ate succcsaocs,  unable  to  bold  their  ground  on  the  question  of  the 
criterion,  had  capitulated  to  the  enemy.  Antiochua  of  Aacalon,  the 
professed  restorer  of  the  Old  Acadeinv,  taught  a  medley  of  Stoic 
and  Peripatetic  dogmas,  which  he  boldly  aisMted  Zeno  had  first 
borrowed  from  his  school.  The  wide  diffusion  of  Stoic  phraseology 
and  Stoic  okkU-^  of  thought  may  lie  seen  on  all  hands — in  the 
language  of  the  New  Testament  writers,  in  the  compendious  "  his- 
tonee  of  philosopliy  "  indu.striously  eirrul  tted  by  s  host  of  wiitcm 
about  this  time  (ef.  H.  IXets,  Doxographi  grafd). 

I  he  ss  ritings  of  the  later  Stoics  have  come  down  to  us,  if  not 
entire,  in  great  part*  so  that  Seneca,  Comutus,  Pcrsius,  Lucan, 
EpictctuB,  Maicua  Awelius  an  hnown  at  fim  hand. 
Th^  do  not  profeaa  to  give  a  adentific  exposition  JH^J^"' 
of  doctrine,  and  may  therefore  be  dismissed  some- 
what briefly  (see  EpicrrTUS  and  .M.\RCt  s  .\i  rki-H's:.  Wc 
learn  much  more  about  the  Stoic  system  from  the  scanty  frag- 
ments of  the  first  founders,*  or  even  from  the  epitomes  of  Dio- 
genes I«-ii;rtius  and  Stobaeus,  than  from  these  writers.  They 
testify  to  the  restriction  of  philosophy  to  the  practical  side,  and 
to  the  increasing  tendency,  ever  since  Panaelius,  towards  a 
relaxation  of  the  rigorous  ethical  <ioctrinc  and  its  appniafa&ation 
to  the  form  oi  religious  conviction.  Tliis  finds  most  marked 
expression  in  the  doctrines  of  submission  to  Providence  and 
universal  philanthropy.  Only  in  thb  way  could  they  hdd  their 
ground,  however  inaecnrdy,  in  face  of  the  rel^oas  reaction  of 
the  ist  century.  In  passing  to  Rome,  Stoicism  quitted  the 
school  for  actual  life.  The  fall  of  the  republic  was  a  gain,  for  it 

*  Works  of  Posidonius  and  Hecato  have  served  as  the  bans  of 
extant  Latin  treatises.  Ciceio,  Dt  dtvinalione,  perhaps  Pe  natura 
deorum.  i.  ii.,  comes  in  pnrt  from  Posidonius;  Cicero,  Dt  finibus, 
iii.,  and  ^-ne-ca,  Dc  benfjuiii.  i.-iv.,  from  HecatO.  wlio  IS  also  the 
source  of  Sinli.ieus,  Eel.  tth.  ii.  110.  Cf.  H.  H.  Fowhr,  ^omeftfil 

lIeC4tlonii  frap.menUi  (Bonn,  m8j). 

♦  Cf.  C.  Wachsmuth.  Commfnlasii^nf.'.  II.  <//■  Zmnne  Ciltrnn  ft 
Cleanthe  Assio  (Gottingen,  1H74).  Baguct's  Ckrysippuf  (Louvain, 
ttas)  is  trnfoRunately  very  i  
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idwwed  to  much  inteltoctnal  activity  from  dvic  duttea.  Tkelite 
■ad  d«ath  of  Quo  fired  die  tiwagftialkiw  at  *  dcgenetMe  age  in 
wUciiheftocidoutbotliasaRomiDKiidaStoic.  lb  a  Jong  line 
of  illustrious  successors,  men  like  Tbrasea  Paetus  and  Hetridina 
Prise  us,  Cato  bequeathed  his  resolute  opposition  to  the  domi- 
nant power  of  the  times;  unsympathetic,  impmrt icihlc.  but 
fearlcM  in  demeanour,  they  were  a  standing  rcpruai  h  to  the 
corrupUun  ui.'i  Xyv.tnr.y  oi  thi  ;r  agi  .  Hut  whiTi  at  first,  under 
Augustus,  the  empire  restored  order,  philosophy  became  bolder 
and  addressed  every  cl.iss  in  society,  pul)lic  lectures  and  spiritual 
direction  being  the  two  forms  in  which  it  mainly  showc<l  activity. 
Books  of  direction  were  written  by  Sextius  in  Greek  (as  after- 
wards by  Seneca  in  Latin),  almost  tbe  only  Roman  who  had  the 
anbition  to  found  a  wet,  though  in  etIiicB  he  mainly  foliowed 
Stoidam.  His  oontanponuyPapiriuaFabiaonaina  the  popular 
lectnnr  of  that  day,  producing  a  poweitul  effect  by  his  dnma- 
dationsof  themaanenof  thetlme.  Under  Tiberius,  Sotioo  sad 
Attalus  were  attended  by  crowds  of  hearers.  In  Seneca's 
time  there  was  a  professor,  with  few  hearers  it  is  tnic,  even  in  a 
provincial  town  like  Naples.  At  the  same  time  the  antiquarian 
study  ol  -Stoic  writings  went  on  .apace,  especially  tboie  of  the 
earliest  teachers— Zcno  and  .-Vristo  and  ("Iranthcs. 

ScnecA  is  the  most  prominent  lea<itT  in  the  direction  which 
Roman  Stoicism  now  took.  His  penetrating  intellect  bad 
mastered  the  subtleties  of  the  system  of  Chrysippus, 
but  tbcy  seldom  appear  in  his  works,  at  least  without, 
apology.  InddcDtally  we  meet  there  with  the  doctrines  of 
PMuna  and  ol  tension,  of  the  cocponal  nature  of  the  virtuea 
and  the  affectiona,  and  much  man  to  the  same  effect.  But  hia 
attention  la  claimed  for  physics  chiefly  as  a  means  of  elevating 
the  mind,  and  as  making  known  the  wisdom  of  Providence  and 
the  moral  government  of  the  '.vorM.  To  rcrnncilc  the  ways  of 
God  to  man  had  been  the  amliition  of  Chrysippus.  as  we  know 
from  Plutarch's  criiicisms.  He  argued  plausibly  that  natural 
evil  was  a  thing  inditTerent — that  even  moral  evil  was  required 
in  the  divine  economy  as  a  foil  to  set  olT  good.  The  really  dillicult 
problem  why  the  prosperity  of  the  wicked  and  the  calamity 
of  the  juat  were  pemittod  under  the  divine  government  he  met 
hi  varfooa  waya:  aemedmes  he  alleged  the  forgetfuiness  of 
hfiiher  powers;  sotnetimea  be  fell  back  upon  the  necessity  of 
theae  oontiaata  and  gnteaque  pmigfi  in  tlie  comedy  of  human 
life.  Seaaca  giva  the  true  Stoic  answer  la  Ua  treatite  On 
FraaMfMEs:  the  wise  man  cannot  really  meet  with  mbfortune; 
all  outward  calamity  is  a  divine  instrument  of  training,  denigned 
to  exercise  his  p<nvers  ;in;'.  ic:iih  'lie  wiirli!  'he  imiiiTcrunce  of 
external  conditions.  In  the  soul  .Scoeia  rcco^jnucs  an  uniucnce 
of  the  divine  spirit,  a  gml  in  the  human  frame;  in  virtue  ol  this 
he  maintains  the  essential  dignity  an<l  internal  freedom  of  man 
in  every  human  huiiitj.  Vet.  in  slrikinj;  contrast  to  this  orthodox 
tenet  is  his  vivid  conception  of  the  weakness  and  misery  of  men, 
the  hopelessness  of  the  struggle  with  evil,  whether  in  society 
or  in  the  individual.  Thus  he  describes  the  body  (which,  after 
Epicurus,  he  calls  the  flesh)  as  a  mere  husk  or  fetter  or  prison 
of  the  soul;  with  ita  departure  begina  tbe  soul's  true  life. 
SometuiMs,  too,  he  writes  as  if  be  aooepted  an  irrational  aa  well 
as  a  rational  part  of  the  soul.  In  ethics,  if  there  is  no  novelty 
of  doctrine,  there  is  a  surprising  change  in  the  mode  of  its  applica- 
tion. The  ideal  sage  has  receded;  philosophy  conies  as  a 
physician,  not  to  the  whole  but  to  the  sick.  We  learn  that 
there  are  various  classes  of  patients  in  "  progress  "  (irpoKorii) , 
i.e.  on  their  way  to  virtue,  making  painful  eiTorts  towards  it. 
The  first  stage  is  the  eradication  of  vicious  habits:  evil  ten- 
dencies are  to  be  corrected,  and  a  guard  kept  on  the  corrupt 
propensities  of  the  reason.  Suppose  this  achieved,  we  have 
yet  to  struggle  with  single  attacks  of  the  passions:  irascibility 
nay  be  cured,  but  we  may  succumb  to  a  fit  of  rage.  To  achieve 
tbiaaeoonid  stage  the  impolaea  must  be  trained  in  such  a  way  that 
Che  Htnm  of  tbioga  iaidifferent  nuy  be  tbe  guide  of  conduct. 
Even  then  it  remains  to  give  the  will  that  property  of  rigid 
infallibility  without  which  we  are  always  liable  to  err.  and  this 
must  bo  efTected  by  the  tr.iin'iL^;  of  the  judgment,  dtlier 
peculiarities  of  tbe  later  Stoic  ethics  are  due  to  the  condition  i 


of  the  times.  In  a  time  of  moral  comptkn  and  oppressive 
rule,  as  the  eariy  empire  repeatedly  became  to  tbe  privileged 
claaaea  of  RmiaB  aodety,  a  gencial  frrBni  of  insecurity  led  . 
the  student  of  philosophy  to  aeek  fai  It  a  lefase  against  tht 

vicissitudes  of  fortune  which  he  daily  beheld.  The  leas  any  one  ' 

man  could  do  to  interfere  in  the  government,  or  even  to  safe- 
guard his  own  life  and  proi>erty,  the  more  heavily  the  common 
fate  pressed  upon  all,  levelling  the  ordinary'  distinctions  of  cl.iij 
and  character.  Driven  inwanis  upon  themselves,  they  employed 
their  energy  in  severe  self-examination,  or  they  culti\'aled 
resignation  to  the  will  of  the  universe,  and  towards  their  fdlow 
men  forbearance,  and  forgiveness  and  humility,  the  virtues  of 
tbe  phitoothnpie  dilpoaitien.  With  Scocca  this  resignation 
took  the  fom  of  a  comtaat  neditation  upon  death.  Timid  by 
nattue,  awara  «f  his  impending  doom,  and  at  timea  justly 
dhiatlififd  with  himself,  be  triea  all  neana  of  reoondling  hfan> 
self  to  the  idea  of  suiddie.  The  act  had  always  been  accounted 
allowable  in  the  school,  if  circumstances  should  call  for  it: 
indeed,  the  first  three  teachers  had  found  such  circumstances 
in  the  intirndty  of  old  age.  Uut  their  attitude  towards  the 
"  way  out  "  Itfa7ur)i7)  ,ji  incurable  discomforts  is  C(\n;e  uniike  the  i 
anxious  scntimentali.sni  with  which  Seneca  d« ells  upon  death.  | 

From  Si-neia  we  turn,  not  without  satisfaction,  to  men  of 
Sterner  mould,  such  as  Musonius  Rufus.  who  certainly  deserves 
a  place  beside  his  more  illustrious  rli.scipic,  Epic- 
tetua.  Aa  a  teacher  he  commanded  vuiivenal 
respect,  and  whenvcr  we  catch  a  gUmpae  of  Ua  activity  , 
he  appcaa  to  advantage.   His  phfloaoplqr,  however,  ia  yk 
mm  oooceotrated  upon  practice  than  SesecaV,  and  fai  etUs 
he  is  almost  at  the  position  of  Aristo.    Epictetus  teatiics 
to  the  pwwerful  hold  he  acquired  upon  his  pupils,  each  of  whom 
felt  that  Musonius  sp<ikc  to  his  heart     The  practical  conclusion 
of  his  philosophy  is  that  he  must  cheerfully  accept  the  inevitable. 

In  the  life  and  leaching  of  Kpictctus  this  thought  here 
abundant  fruit.  The  iK-auliful  character  which  rose  superior  to 
weakness,  [Kjvcrty  and  slaves  estate  is  also  presented  _  .... 
to  us  in  the  Discourses  of  his  disciple  Arrian  as  a  model  i 
of  religious  resignation,  of  forbearance  and  love  townda  oer 
brethren,  that  is,  towards  all  men,  since  God  is  our  commos 
father.  With  him  even  the  "  physical  basis  "  of  ethics  takes  the 
form  of  a  leligioua  dogmar— the  providence  cd  God  and  the  ! 
perfection  of  the  world.  We  lean  that  be  regards  tbe  laliair 
or  "  gturdian  angel "  as  the  divine  part  in  each  man;  somethno 
it  is  more  nearly  conscience,  at  other  times  reason.  His  ethics, 
too,  have  a  religi<ius  c  haracler.  He  1>eginS  with  human  w  eakness 
and  man's  need  of  (io<l;  wlioso  would  become  good  must  fitil 
be  convinced  that  he  is  evil.  Submission  is  enforced  by  in 
argument  which  almost  amounts  to  a  retractation  of  the  difTereace 
between  things  natural  and  things  contrar>  to  nature,  as  undir- 
stood  by  Zeno.  Would  you  be  cut  of!  from  the  universe?  be 
asks.  Go  to,  grow  healthy  and  rich.  But  if  not,  if  you  are  a 
part  of  it,  then  become  resigned  to  your  lot.  Towards  this  gosl 
of  approximation  to  Cynicism  the  later  Stoics  had  all  along  beet 
tending.  Withdrawal  fium  tbe  active  duty  of  the  world  amt 
lead  to  passive  euduraace,  and,  en  kog,  complete  iniSta- 
cncc.  Musonfus  had  rcfowawded  nanlage  and  condenmed 
unsparingly  the  exposure  of  infants.  Epictetus,  however, 
would  have  the  sagc  hold  aloof  from  domestic  cares,  anothn 
Cynic  trait.  So,  too,  in  his  great  maxim  "  bear  and  jotbcet," 
the  last  is  a  command  to  lefitain  bom  the  citecnal  advantagn 
which  nature  offers. 

Epictetus  is  marked  out  amongst  Stoics  !■>■  !iis  reminr'.irj  r. 
of  the  world.  He  is  followed  by  a  Stoic  emperor,  M.  Aureliui 
Antoninus,  who,  thoui^  in  the  world,  was  not  of  it.  xantm 
The  Meditations  give  no  systematic  exposition  of 
belief,  but  there  are  many  indications  of  the  religious  spirit 
we  have  already  observed,  together  with  an  almost  Platooic 
psychology.  Following  Epictetus,  he  spcaka  of  man  as  s 
corpse  bearing  abottt  a  soul;  at  another  time  he  has  a  threefold 
division — (i1  body,  (?)  soul,  the  seat  of  impulse  {rvfvianU*), 
atifl  '  0  >oc^  or  intelligence,  the  proper  tgo.  In  all  he  writes 
I  there  is  a  vein  of  sadness:  the  flux  of  all  things,  the  vanity  of 
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iife,  are  thoughts  wliich  perpM.Hually  recur,  along  with  resignation 
to  the  will  of  Go<l  aud  lorbearancc  tus^ards  others,  and  the 
religious  longing  lo  be  rid  of  the  burden  and  to  depart  to  God. 
These  peculiarities  in  M.  Aatooinus  may  perhaps  be  explained 
in  hainioay  with  the  older  Stok  teaching;  but»  when  taken  ia 
coimeiion  with  tlie  riae  of  Neopiatonun  and  the  revival  of 
wipentitiao,  they  are  certainly  rigaificanl.  Htmt  of  the  ancient 
qpstens  so  rapidly  as  the  Stoa.  It  had  just  touched  the 
highest  point  of  practical  morality,  and  in  a  generation  after 
M.  Antoninus  there  is  hardly  a  professor  to  be  named.  Its  most 
valuable  lessons  lo  the  world  were  preserved  in  Christianity; 
but  the  grand  simplicity  of  its  monism  slumbered  for  liftcen 
Cenluric^i  before  it  was  revived  by  Spinoza. 

LlTKRATi  KK. — Tlip  liest  nicxiorii  .iiitlKirii  y  is  A-llcr,  Phil.  d.  Criech. 
jii.  pt.  i.  Ijrd  cd.,  iS.Sii:  —Eng.  tran>,  .jIuils,  b\  Kcicf'.t-i  11.-77',  Jnd 
Edeclits,  by  S.  F.  Allc^ne  (l8i<^).  Furihtr  m.i>  Ix:  ciltd  I-.  kavais- 
son.  Estiti  tur  >«  sioicitme  (Pans,  1856);  M.  Hcinze,  Die  Lthrt  vom 
Lofos  (Oldenburir,  187a);  H.  Siebeck,  UnUrsutkunt/tn  stir  Phil.  d. 
Crtethen  (Halle,  1873),  and  Cesek.  d.  PiydUlotie,  i.  2  (C.tnh.i.  1884); 
R.  llirzcl,  "  Die  Entwicidung  der  stoiKn.  Phu.,"  in  Unlenuihungen 
tu  Ciurcf  Schriflen,  ii.  1-566  (Ixnpzig,  1883);  Osercsin,  Eisai  sur  le 
systime  des  Utoiciens  (Paris,  1885);  L,  Stein.  Die  Pi.\'< lu'li'gie  der 
Stoa,  i.  p.  ii.  (Berlin,  l8«6-l8«8);  A.  C.  Pearson.  The  tiatmenls  of 
Ztno  and  Cka$Uhts  (London  1891):  A.  Schmekcl.  Dit  PkUtso^** 
der  miiiUren  Stoa  (Berlin.  1S93);  A.  Bonhoffcr.  Epittet  und  die  Su>a 
(Stuttijart.  1890);  Die  Ethik  des  Stoikers  EpkUi  (Siuttgart,  1*94): 
A.  Dyraff,  Die  Elhik  der  aiitn  Stoa  (Berlin,  1897).  In(lis|>iri$.- 
able  t»  the  student  aie  H.  Diels,  Doxo^rapki  paeci  (Ucrlin, 
[87<)i;  J   %aa  Amfatt,  iStefafl—  Slitnni /hscWMiS,  i-iii.  lU-irizii;, 

1903-1905).  (R.  D.  n.) 

STOKE  HBWINGTON,  a  north-eastern  metropolitan  borough 
of  London,  Rnglanri,  bounded  £.  tqr  Hackney  and  W.  by 
fjbigfwi,  and  it— Hji^  N.  to  tbe  botmdary  of  the  county 
«f  LondoB.  Pop.  (1901),  $i,a47.  It  is  mainly  occupied  by 
smaU  villas.  On  its  western  boundary,  adjoining  Green  Lanes, 
lies  Clissold  Park  (54  acres)  and  outside  the  north-western 
bound.iry  is  Finsbury  I'ark  (115  acres).  In  Church  Street  is 
the  ancient  parish  church  of  St  Mary,  larKtly  riitored,  but 
still  bearing  the  stamp  of  .mtifjiiity;  opjKJsile  to  il  iUimls  a 
new  church  in  Dccorau-d  .'^t\u'  by  Sir  (lilbert  Scoii.  In  die 
north  of  the  borough  arc  the  main  waterworks  and  reservoirs 
of  the  Xcw  kivcr  Company,  though  the  waterway  coniiiiucs 
to  a  head  in  Finsbury.  Stoke  Newington  is  partly  in  the 
north  division  of  the  parliamentary  borough  of  Hackney,  but 
the  district  of  South  HoiniMiy«  included  in  the  municipal 
borough,  b  in  the  Honuey  divishin  of  Middimn  The  borough 
council  consisu  of  a  nuiyar,  s  ■Idcmun  and  30  ooundUors. 
Area,  863 -5  acres. 

STOKB-ON-TRENT.  a  market  town  and  municipal  and 
parliamentary  borouj^ti  oi  StalTordsbire,  England,  on  the  upper 
Trent,  in  the  heart  of  the  Potteries  district.  Pop.  (nooil. 
30,458.  This  was  the  population  of  the  separate  borough  of 
Stoke-upon-Trent  (area,  iSSj  acres)  which  e.xislcd  viMlil  iuio. 
In  1908  arrangements  were  made  whereby  Stoke  upon  Trent, 
Buialem,  Fcnton,  Uanley,  Longton  and  Tunstall  shoulil  Ijc 
■■"■'f"'***^  •*  one  borough,  luder  the  name  of  Stoke-on- 
TVeut,  fton  tbo  3iat  of  Maidi  1910.  Hie  new  corporation 
•  oonaiats  of  a  mayor,  1$  aldermen  and  TSoonncinois.  Stokeison 
'  the  North  Staffordshire  taflway,  146  m.  north-west  from  London 
by  the  London  &  North-Westem  railway;  and  on  the  Grand 
Trunk  (Trent  and  Mersey)  Canal.  The  principal  public  build- 
ings in  the  old  town  of  Stoke  are  the  town  hall,  with  assembly 
rooms,  law  library  and  an  gallery,  the  market  hall,  the  Minton 
memorial  building,  containing  a  school  of  art  and  scienrc.  rhe 
free  library  and  musi'um,  and  the  North  Staliordshire  infirmary, 
founded  in  1815  at  Etruria.  and  removed  to  its  present  site  in 
1868.  The  head  offices  of  the  North  Stafiordshire  Railway 
Company  arc  here.  Four  large  firms  manufactuiiag  every 
variety  of  art  china  and  earthenware  alone  employ  over  5000 
hands.  Coal-mining  and  iron  and  machine  maonfactutes  are 
also  carried  on.  A  statue  commemorates  Jdaiali  Wedgwood, 
bom  at  Burslcm  in  1730;  but  other  famous  names  in  the 
pottery  trade  arc  more  inliniaicly  connected  with  Stoke.  Thus 
Josiah  Spode  the  second  was  born  here  in  1754,  and  had  a  great 
house  at  Fcnkhtill,  on  the  western  outskirU  of  Stoke.  He 


entere<l  into  partnership  with  the  CofK-lands,  who  continued  his 
business.  Herbert  Minton  (1703-1858)  was  the  founder  of 
another  of  the  large  works.  The  parliamentary  borough 
returns   one  member. 

In  the  Domesday  Survey  of  1086  half  the  church  Stoke  and 
lands  in  Stoca  are  said  to  have  belonged  to  Robert  of  Stafford. 
Part  of  Stoke  (Stoche  or  Stocs)  at  this  tine  bdonflsd  to  the 
Crown,  since  the  royal  estate  of  Fenculla  (now  Petdchull)  was 
included  within  its  bounds.  Fre<iucnt  references  to  the  parish 
church  of  Stoke  arc  found  during  the  14th  and  J5th  centuries. 
CZontcmporary  writers  from  1787  onwards  descril)c  Stoke  as  a 
market  town,  but  the  oflicial  evidence  stales  that  the  market 
righl.s  were  not  actiuired  until  1845.  Since  then  the  market 
days  have  been  Saturday  and  Monday.  Stokc-uiion-Trcnt 
became  the  railway  centre  and  head  ot  the  |>arlian)entary 
borough  of  Stokc-upon-Trent,  comprising  the  whole  of  the 
Staffordshire  Potteries,  which  was  created  by  the  Reform  Bill 
of  1832.  In  1874  it  was  incoiponted  as  a  mnnidpality.  Fmn 
i8j3  to  1885  Stoke  tettimed  two  members  to  parliament.  From 
the  early  17th  century,  if  not  earlier,  porcelain  and  earthenware 
manufactories  existed  at  Stoke-upon-Trent,  but  they  remained 
unnotiicii  until  in  tfiSft  l)r  Plot  wTotc  his  sur\<\'  uf  Stafford- 
shire.   In  the  middle  of  the  18th  century  there  was  a  great 

industrialdavdcpmeutiiithaPottwydirtiict. 

Sec  John  Ward,  The  Borough  of  Slokf-upon-TrenI  (London,  1843). 

STOKE  POGES,  a  village  in  the  south  of  Buckinghamshire, 
England,  3  m.  .N.  of  Slough,  famous  for  its  connexion  with  the 
poet  Thomas  Gray.  The  church  of  St  Giles  has  portkoa  of 
Norman,  Early  Eo^Ush,  and  later  dates,  and  eoataiat  a  fine 
Decorated  canopied  loiiib  tad  bcasses  of  members  of  the  funQjr 
of  Moleyns.  A  passage  or  dobter  leading  towards  the  aadent 
manor-house  contains  some  good  original  staincd-gbis-s  windows, 
(iray  is  buried  beside  his  mother  in  the  churchyard,  and  there 
is  a  monument  to  his  memory  in  the  adjacent  Stoke  Park.  The 
rhurchyartl  is  Kcncrally  ronsirlrrcd  to  be  the  original  of  the  |x)et's 
/■-/ti:',  in  ij  (  ituntry  Churfhyr.ni;  an<i  the  manor-house  tliuls 
mtmticin  in  his  /.orig  Story.  West  End  Cottage,  where  he  often 
stayed,  remains  in  altered  form  as  Stoke  Court.  Bumham 
Beeches  (?.t.),  now  preserved  to  public  use,  and  a  favourite 
resort  of  the  {xhM,  arc  3  m.  distant  to  the  north-west. 

8T0KBB.  SIB  OBORAB  OAMUBI*  Babt.  (1819-1909), 
British  matbematiciaa  and  physicist,  was  the  yotingest  son  oi 
the  Rev.  Gabriel  Stakes,  rector  of  Skreen,  Co.  Sligo,  where  he 
was  bom  on  the  13th  of  August  i.Siq.  After  attending  schools 
in  Dublin  and  Bristol,  he  m.ilriiuhited  in  at  Pembroke 

College,  Cambridge,  where,  four  yearn  later,  on  graduating  as 
senior  wrangler  and  first  Smith's  ])ri/eman.  lie  was  ileLlid  to  a 
fellowship.  This  he  had  to  vacate  by  the  statutes  oi  tha'  society 
when  he  married  in  1857.  but  twelve  years  later.  uiuKr  new 
statutes,  he  was  re-elected,  and  retained  his  place  on  the  founda- 
tion until  IQ02,  when,  on  the  day  before  he  entered  on  his 
eighty-fourth  year,  he  was  elected  to  the  mastenhip.  But  he 
did  not  long  enjoy  this  position,  for  he  died  at  Cambridge  on  the 
ist  of  FelKuaiy  in  the  foUowlntycar..  In  1849  he  was  appointed 
to  the  Liicaaum  professorship  mathematics  in  the  vnlversity, 
and  on  the  ist  of  June  iKck)  the  jubilee  of  his  appointment  was 
celebrated  at  Cambridge  in  a  brilliant  ceremonial,  which  was 
attended  by  numerous  delci^aiis  from  European  and  American 
universities.  On  that  occasio:i  a  commemorative  gold  medal 
was  proL-uifd  '.o  him  by  the  cluincelior  of  the  university,  and 
marble  busts  of  !iim  by  Hamo  Thornycroft  were  formally  offered 
to  Pembroke  College  and  to  the  university  by  Lord  Kelvin. 
Sir  George  Stokes,  who  was  created  a  baronet  in  i88g,  further 
served  his  university  by  representing  it  in  parliament  from  1887 
to  1893.  During  a  portion  of  this  period  (1885-1890)  he  was 
president  of  the  Royal  Society,  of  which  he  had  been  one  of  tbft 
secretaries  since  i8$4.  and  thos,  being  at  the  same  time  Tacasfaii 
professor,  he  united  in  himself  three  offices  wlich  had  only  onoa 
before  been  held  by  one  man.  Sir  Isaac  Newton,  iriio,  however, 
did  not  hold  all  three  siml^taneously. 

Stokes  was  the  oldest  of  the  trio  of  natvial  phOosopheiS, 
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Clerk  Maxwell  and  Lord  Kelvin  being  the  other  two,  who  especi- 
ally contriljuled  to  the  fame  of  the  Ciimbridgi'  school  of  mathe- 
matical physics  in  the  middle  of  the  ig;h  century.  His  original 
work  began  about  1840,  and  from  that  date  onwards  the  great 
extent  of  his  output  was  only  less  remarkable  than  the  bril- 
liance of  its  quality.  The  Royal  Society's  catalogue  of  .scientific 
papeis  gives  the  titles  of  over  a  hundred  mcauHis  by  him  pub- 
lished down  to  i88j.  Some  «f  Uwse  are  only  brief  notes, 
«tbets  «K  afaoit  oonttovenial  or  corrective  tutenenti,  but  nuy 
are  mSfy  long  and  elaborate  treatises.  In  mattar  Us  work  b 
distinguifllMd  by  a  eertain  definiteacss  and  fiaalfty»  and  even  of 
problems,  which  wlien  be  attacked  tbem  were  scarcely  thought 
amenable  to  mathematical  analysis,  he  lias  in  many  cases  given 
solutions  which  once  and  for  all  settle  the  main  principles. 
This  result  mu^t  Im-  nscrihed  to  his  e.\lraordinary  combination 
of  mathem.it ii;il  power  with  e.viierinietilal  skill,  for  with  him, 
from  the  time  when  about  1840  he  litted  up  some  simple 
physical  apparatus  in  his  rooms  in  Pembroke  College,  malhe- 
matics  and  experiment  ever  went  hand  in  hand,  aiding  and 
checking  each  other.  In  scope  his  work  covered  a  wide  range 
of  physical  inquiry,  but,  aa  Alfr^  Conu  tonarked  in  his  Rede 
lecttire  of  1899,  tlie  greater  pan  of  it  was  amcemed  with  waves 
and  tbe  tnunfonnations  impaaed  on  them  during  their  passage 
through  various  media.  His  int  pnhMsKed  pa|icr8»  whidi 
appeared  in  1S42  and  1843,  were  on  the  steady  motion  of  incom- 
prcs'^ilih-  tluids  and  some  cases  of  fluid  motion;  these  were 
followed  in  1845  by  one  on  the  friction  of  tluids  in  motion  and 
the  equilibrium  and  motion  of  elastic  solids,  and  in  1850  by 
another  on  the  effects  of  the  internal  friction  of  liuids  on  the 
motion  of  pendulums.  To  the  theory  of  sound  he  made  several 
contributions,  including  a  discussion  of  the  effect  of  wind  on  the 
intensity  of  sound  aikd  an  explanation  of  how  the  intensity  is 
influenced  by  the  nature  of  the  gas  in  which  the  sound  is  pro- 
duced. These  inquiries  together  put  the  science  of  hydro- 
dynamics on  anew  footing,  and  provaded  a  lay  not  only  to  the 
wplanation  of  maiiy  natural  phenomena,  such  as  the  suspension 
of  donds  In  air,  and  the  subsidence  of  ripples  and  waves  in 
water,  but  abo  to  the  solution  of  practical  problems,  such  as  the 
flow  of  wall T  in  rivers  and  channels,  and  the  ^kin  resistance  of 
ships.  But  perhaps  his  best-known  researches  arc  those  which 
deal  with  the  undul.uory  theory  of  light.  His  optical  work 
began  at  an  early  [>eriod  in  his  scienlilic  career.  His  first  p.-ipi  rs 
on  the  aberration  of  light  a[)pejred  in  1.S4S  anti  1S46.  and  were 
followed  in  1848  by  one  on  the  lhcor>'  of  certain  bands  seen  in 
the  spectrum.  In  1849  he  published  a  long  paper  on  the  dynami- 
cal thsMy  of  diffraction,  in  which  he  showed  that  the  plane  of 
poiaiisation  must  be  perpendicular  to  tbe  direction  of  vibration. 
TwoyeaiahUerhe  diactissed  tbe  oolottrsof  thick  pfattes;  and  in 
1853,  in  his  famous  paper  on  the  change  ofrefranglbility  of  light, 
he  described  the  phenomenon  of  fluorescence,  as  exhibited  by 
fluorspar  and  uranium  glass,  materials  which  he  viewed  as 
having  the  power  to  convert  invisible  ultra-violet  rays  into  rays 
of  lower  pcrio<is  which  are  visible.  .\  mechanical  model,  illus- 
trating the  dynamical  principle  of  Siokes's  explanation  was  shown 
in  1&83,  during  a  lecture  at  the  Royal  institution,  by  Lord  Kelvin, 
who  said  he  had  heard  an  account  of  it  from  Stokes  many  years 
before,  and  had  repeatedly  but  vainly  begged  liim  to  publish  it.  In 
the  same  year,  1852,  there  appeared  the  paper  on  the  composition 
and  resoltitioo  of  stieania  of  polarised  light  from  diflerent  amuccs, 
and  to  1853  an  investifstiaB  of  the  metallic  reflection  eiUbited 
by  certain  non-mctalKe  substances.  About  i860  ha  was  — 
in  an  inquiry  on  the  intensity  of  light  reflected  from,  or  trans- 
mitted through,  a  pile  of  plates,  and  in  186:  he  prepared  for  the 
British  .Association  a  valuable  report  on  double  refraction,  which 
marks  a  period  in  the  history  of  the  subject  in  Kngland.  .A 
paper  on  the  long  spectrum  of  the  electric  light  bears  the  same 
date,  and  was  followed  by  ;in  inquiry  into  the  absorption  spec 
trum  of  blood.  The  discrimination  of  organic  bodies  by  their 
optical  properties  was  treated  in  1864;  and  later,  in  conjunction 
with  the  Rev.  W.  Vernon  Haroourt,  he  investigated  the  relation 
between  the  chemical  constitution  and  the  optical  properties 
of  various  glasses,  with  refagsnca  to  the  oonditiona  of  trans- 
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parency  and  the  improvement  of  achromatic  telescopes.  A  still 
\aUT  pnpcr  connected  with  the  construction  of  optical  instru- 
ments <I;m  ussed  the  theoretical  limits  to  the  aperture  of  micro- 
scopical objci  1 r;.  In  I)  her  departments  of  physics  may  be 
mentioned  his  paper  on  the  conduction  of  heal  in  crystals  (1851) 
and  his  inquiries  in  connexion  with  the  radiometer;  his  explana- 
tion of  the  light  border  frequently  noticed  in  photographs  just 
outside  the  outline  of  a  dark  body  seea  against  the  sky  (i88j); 
and,  still  later,  his  thcoiy  of  theHOntBSBiays^  whkfa  heauggested 
mi^  be  tnntvnae  wavaa  travsBiig  aa  iaMuanabla  aoliiaqr 
waves,  not  in  regular  trains.  Two  long  papeii  publisbed  in  1849 
— one  on  attractions  and  Clairaut's  theorem,  and  tbe  other  on 
the  variation  of  gravnty  at  the  surface  of  the  earth— also  demand 
notice,  as  do  his  mathematical  memoirs  on  the  critical  values 
of  the  sums  of  pe  riodic  series  (1847)  and  on  the  numerical  calcula- 
tion of  a  cl.iss  of  detinitc  integrals  and  infinite  scries  (1850)  and 
his  discussion  of  a  differential  equation  idattaf  to  the  bfeaking 
of  railway  bridges  (1849). 

But  ktga  as  is  the  talc  of  Stokes's  published  work,  it  by  no 
means  laptesents  the  whole  of  his  services  in  the  advancement 
of  sdenoe.  Many  of  his  di.scovcrics  were  not  published,  or  at 
least  woe  only  touched  tipon  in  the  course  of  hia  oral  kctunn 
An  esoeUent  instance  b  afforded  by  hb  week  to  tbe  theoty  of 
spectrum  analysis.  In  bis  presidential  address  to  the  British 
Association  in  187 1,  Ix>rd  Kelvin  (Sir  William  Thomson,  as  he 
was  then)  stated  his  belief  that  the  application  of  the  prismatic 
analysis  of  light  to  .solar  and  .stellar  chemistry  had  never  Intn 
suggested  directly  or  indirectly  by  any  other  savant  when 
.Stokes  taught  it  to  him  in  Cambridge  some  time  prior  to  the 
summer  of  1852,  and  he  set  forth  the  conclusions,  theoretical 
and  practical,  which  be  learnt  from  Stokes  at  that  time,  and 
which  he  afterwards  gave  regularly  in  his  public  lectures  at 
(ilasgow.  These  sutements,  containing  aa  th^  do  the  physical 
basis  on  which  spectrum  analysb  rests,  and  the  mode  to  whkh 
it  b  tppWflrilMt  to  the  idcatificatioa  of  suhaianoss  f^hMitg  in  the 
sua  aoi  Stan,  inahe  it  appear  that  Stokes  anticipated  KlrcMiDf 
by  at  least  seven  or  eight  years.  Stokes,  however,  to  a  letter 
published  some  years  after  the  delivery  of  this  address,  stated 
that  he  had  failed  to  take  one  chL-.ei,;ial  step  in  the  argument 
(not  perceivinB  that  emission  of  hght  of  definite  refrangibility 
not  merely  permitted,  but  necessitated,  absorption  of  light  of 
the  same  refrangibility),  and  modestly  disclaimed  "any  part 
of  Kirchhofl's  admirable  discover)',"  adding  that  he  felt  some 
of  his  friends  had  been  over-zealous  in  his  cause.  It  must  be 
said,  however,  that  English  men  of  science  have  not  accepted 
this  disclaimer  m  all  its  fullness,  and  still  attribute  to  Stokes  the 
credit  of  having  fiiit  cmndated  the  fundamental  principles  of 
spectrum  analyaii.  In  another  way,  too,  Stokes  did  audi  foe 
tbe  progress  of  mathematical  physics.  Soon  after  he  was  elected 
to  the  Lucasian  chair  he  announced  that  be  regarded  It  as  part 
of  his  profcivsiona!  duties  to  help  any  member  of  the  uaivesri^ 
in  difficullies  he  might  encounter  in  his  mathematical  Studks, 
and  the  .i.s.si5lance  rendered  was  so  rtal  that  pupils  were  glad 
to  consult  him,  even  after  they  had  become  colleagues,  on 
mathcmaiical  and  physical  problems  in  which  they  found 
themselves  at  a  loss.  Then  during  the  thirty  years  he  acted 
as  secretary  of  the  Royal  Society  he  exercised  an  enormous  if 
inconspicuouslniinciicc  on  the  advancement  of  mathematical  and 
physical  sdeoos^  not  only  directly  by  hb  own  investigationa,  but 
Indfa«ctly  Iv  wiHBrttog  problems  for  Ifiquiiy  and  indttog  asen  to 
attadc  them,anidb]rhbreadiness  to  give  encouragement  and  hdp. 

Several  of  the  hoooun  enjoyed  by  Sir  George  Stdces  have 
alre.-idy  lieen  enumerated.  In  addition,  it  may  be  mentioned 
that  from  the  Royal  Society,  of  which  he  became  a  fellow  in  1S51, 
he  reteivexl  the  Rumford  medal  in  in  recognition  of  his 

inquiries  into  the  refrangibility  of  light,  and  later,  in  the 
Cdpiey  nieilal.  In  i^f  ij  tv  prcsitlcd  over  the  K.xetcr  meeting 
of  the  Urilish  .Association.  From  to  18S5  he  was  Hurnell 
lecturer  at  .Aberdeen,  his  lectures  on  Lig*/,  which  were  published 
in  1884-1S87,  dealing  with  its  nature,  its  use  as  a  means  of 
investigation,  and  its  beneficial  effects.  In  1891,  as  Gilford 
leaurer,  he  puUishsd  a  volume  on  Natmal  Thtttotf.  Ub 
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academical  distinct ioM  included  honorary  degrees  from  many 
universities,  together  with  membewMp  ef  the  Pnieeiaii  Older 

Pour  Ic  Mcrile. 

Sir  <.eiirgc  Stokes's  mathematical  and  physical  pajKTs  were 
pulilishi^i  in  a  cullected  form  in  five  volumes;  the  hrst  three  (Cam- 
Dridgc.  l8»o,  1883,  and  1901)  under  hi»  own  etiitorship,  and  the  two 
latt  (Cainbridgc,  1904  and  1905^  under  that  of  Sir  Joseph  Larmor, 
Vila  ako  eaietted  ead  enmaitea  the  Ummr  mi  Sekilifit  Ctm- 
tponimu  of  Stake*  puUUwd  at  CambridKe  ni  1907. 

STOKES,  WHITLEY  (iSto  looo-.  Kritish  lawyer  and  Celtic 
schular,  was  a  son  of  William  Stokes  ( 1.S04  1X78),  and  a  grantl- 
son  of  \Shitlcy  Stokes  (1763-1S45).  each  of  whom  was  regius 
professor  of  physic  in  the  university  of  Dublin.  In  his  day, 
William  Stokes,  who  was  the  author  of  several  books  on  medical 
subjects,  was  one  of  the  foremost  physicians  in  EuroiK'.  Edu- 
cated at  Trinity  College,  Dublin,  yoting  Stokes  became  an  English 
buiiater  in  iSjs,  and  in  i86a  be  west  U»  India,  where  he  filled 
Mvmlefliiaelpii^iane.  &i  1877  he  HM  i^pointed  legel  mem- 
ber ef  the  vkaoy'e  council,  and  he  dafted  the  codes  U  dvU 
tad  criminal  procedure  and  ^  much  other  valuable  worfc  of 
the  eanie  nature.  In  1879  he  was  president  of  the  commission 
on  Indian  law.  He  returned  to  England  in  1S82.  In  1887 
he  was  made  a  C.S.I. ,  and  two  years  later  a  C.I.E.;  he  obtained 
honorary  degrees  from  many  universities,  and  was  a  fellow  of 
the  British  .Vcadimy.  He  died  in  I.umiou  on  the  i  ith  of  .\pril 
IQ09.  Whitley  Stokes  is  perhaps  most  famous  as  a  Celtic 
scholar,  and  in  this  field  he  worked  both  in  India  and  in  England. 
He  studied  Irish,  Breton  and  Cornish  texts,  and  among  his 
numerous  works  may  be  mentioned  editions  of  Three  Irish 
Oguarits  (1863);  Thrte  MiddU-Iritk  Homitiei  (1877);  and 
OU  Irisk  Ooaa  at  WUnbmg  and  Cmttndu  {tUfi).  He  was 
one  of  the  editors  of  the  Itische  Texle  published  at  Leipdg  {tSSo- 
ipoo);  and  he  c<lited  and  tninsLite<!  Lives  of  Saints  from  the 
Book  of  I.ismorc  (iSijo).  With  Professor  A.  Bezzenberger  he 
wrote  Urkdiisiher  Spra,:hsi-li,ilz  (iHg4).  His  principal  legal 
work  was  The  Angln-Imlian  Codes  (1.S87I. 

STOKESLBY,  JOHN  (c.  1475-iSJo),  English  prelate,  was  lx>m 
at  Colly  Weston  in  Northamptonshire,  and  became  a  fellow  of 
Mafdalen  College,  serving  also  as  a  lecturer.  In  1498  he  was 
nmde  principal  of  Magdalen  Hall,  and  in  1505  vice-president  of 
Magdalen  College.  Soon  after  1509  he  ma  appointed  a  member 
of  the  royal  eoiuca  and  cbapiain  to  Hemy  Vm.  In  1530  be 
was  at  the  Field  of  the  Cloth  of  Gold;  in  1529  and  T530  he  went 
to  France  and  Italy  aa  ambassador  to  Francis  I.  and  to  gain 
opinions  from  foreign  universities  in  favour  of  the  kir.g's  divorce 
from  Catherine  of  .Aragon.  In  1 530  he  became  bishop  of  I.ondon. 
In  tj.?.?  he  christened  the  princess  Elizalx'th,  and  his  later  years 
were  troubled  by  disputes  with  Archbishop  Cranmcr.  Stokcslcy 
opposed  all  f^'imilirt  in  the  doctrines  of  the  Church  and  was  very 
active  in  persecuting  heretics.  He  was  a  man  of  leaming,  writ- 
ing in  favour  of  Heniy'a  divorce,  and  with  Cuthbcrt  Tunstall, 
bishop  of  DuriUHUi  a  treatise  against  Cardinal  Pole.  He  died 
on  the  ftth  of  September,  iS3»_  

ST0LBER6,  FRIEDRICH  LHTCUlk  G>tf  *0  {xim-Al^, 
German  poet ,  the  younger  son  of  Count  Christian  Stolberg,  was 
bom  at  Bramstedt  in  Holstein  on  the  7th  of  November  1750. 
He  studied  in  Cottingcn  and  was  a  prominent  member  of  the 
famous  Hiiin  or  DiikU-rhund.  .Mtur  leaving  llie  university  he 
made  a  journey  to  SwiszL-rland  with  his  broilier  t.'hristian,  in 
company  with  Goethe.  In  1777  he  was  appointed  envoy  of  the 
prince  bishop  of  Liibeck  at  the  court  of  Copenhagen,  but  often 
Stayed  at  Eutin,  where  he  was  the  intimate  associate  of  his 
college  friend  and  member  of  the  DUkerhwud,  Johann  Hemrich 
Voas.  In  1783  he  married  Agnes  von  Wit^iebcn,  whom  he 
celebrated  hi  Ua  poeasa.  After  her  eady  death  In  1788,  he 
became  Danish  enyojr  at  the  coort  of  BeiVn,  and  contracted  a 
second  marriage  with  the  countess  Sophie  von  Redern  in  1789. 
In  1 701  he  was  appointed  president  of  the  Liibeck  episcopal  court 
at  Eutin;  he  resigned  this  office  in  1800,  and  retiring  to  MUnster 
in  W'estphalia,  there  joined,  wnth  his  whole  family,  the  eldest 
daughter  only  excepted,  the  Roman  Catholic  Church.  For  this 
Step  he  was  severely  attacked  by  his  former  friend  Voes  {WU  ward 
PfUt  SkOtrg  «fo  Vi^nkrt  1819).  After  Bvfaig  (or  a  nrfaOe 


I'from  iSiil  in  the  neighbourhood  of  Bielefeld,  he  removed  to  his 
estate  of  Sondtrmuljlen  near  Osnabrilck,  where  he  died  on  the 
5th  of  December  1819.  He  wrote  many  odes,  ballads,  satires 
and  dramas — among  the  last  the  tragedy  Timdem  (1784), 
traitsladons  of  the  /itod  (1778),  of  Plato  (1796-1797),  Aeacbylua 
(iSos),  and  Oerian  (i8e8);  he  pvbKihed  hi  i8tj  n  lekn 
Alfreis  da  Grmsen,  and  a  voluminotia  GmUeklt  4m  Riligiom 
Jesu  Chrisli  (17  vols.,  1806-1818). 

Stolberg 's  brother,  ("tiKifT!  \n,  (iRaf  ztt  Stoi.rrkg  (t748-i83l), 
was  also  a  \>ucl.  Horn  at  I  lamhurg  on  the  1 5th  of  October  1 748, 
he  liecamc  a  magistrate  at  Trcmsbuttcl  in  Holstcin  in  1777,  and 
die<l  on  the  iSlh  of  January  1821.  Of  the  two  brothers  Friedrich 
was  undoubtedly  the  more  talented,  but  Christian,  though  not  a 
poet  of  high  originality,  excelled  in  the  utterance  of  gentle 
sentiment.  They  published  together  a  volume  of  poema^ 
Gediehk  (edited  by  H.  C.  Bofe,  1779);  SekauipitU  mU  Ckdrm 
UySf),  their  object  in  the  latter  woriK  bebg  tn  nrive  a  hne  te 
the  Greek  dnuna;  and  a  ooOectton  of  piiriotic  poems  Knlif^ 
Ubiditeke  Geikk$e  (1815).  Christian  von  Stolberg  was  the  sok 
author  of  Gedichte  am  dem  Crifchhrhen  (ivS*:),  a  tran.'^lation  of 
the  works  of  Sophocles  (1787),  and  of  a  poem  in  seven  ballads,  Die 
weisse  Frau  (1814),  which  last  attained  considerable  popularity. 

The  Collected  Works  of  Christian  and  Friedrich  Leopold  ZU  Stot> 
tier^;  werfi  published  in  twenty  v<iUimK>  in  1820-1825;  3nd  ed.  1837. 
Frie<]riih"s  corrcsixindriK e  with  V .  II.  Jacob!  will  be  found  m 
J.icotii's  tinefuethii-i  [i>i2$  1*27) ;  th.ii  with  \'oss  ha»  been  edited  by 
O.  lietlinghiius  (1S91).  Selections  from  the  poetrv  of  the  two 
brothHs  wiU  be  inwd  in  A.  Seiner's  Der  Cduinger  D'itkUrbund,  ilL 
(Kanehner's  DttUith*  Na^muOUtr^.  stA.  50,  1896).  See  alio 
T.  Mcngc,  Der  Graf  P.  L.  Stotberg  und  seine  ?.eilgenossen  (2  vols,, 
1863);  J.  H.  Hennea,  Aus  F.  L.  'von  Stolbtrts  Jugendjakren  (1876); 
the  same,  SU>lt>erg  in  den  ttvei  letzten  Jtihrzehnten  seines  LntlU 
(187.5):  J.  Jansecn.  F.  L.  Gral  zu  Slothtri^  12  vols..  1877),  and  ed> 
1882;  W.  Keipcr,  F.  L.  Stolbergi  Ju^cndpeeiie  (1893). 

STOLBERG,  a  town  of  Germany,  in  the  Prussian  Rhine 
Province,  situated  on  the  \  ichtbach.  7  m.  E.  of  Aix-la-Chapelle, 
on  the  main  line  of  railway  to  Cologne.  Pop.  (1905),  14,965. 
It  contains  two  Protestant  and  two  Roman  Catholic  churches, 
a  castle  occupying  the  site  of  one  said  to  have  been  used  by 
Charlemagne  as  a  hunting  eeat  It  is  the  centre  of  a  very 
active  and  varied  indnstiy,  cxporUng  its  produce  to  all  parte  of 
the  world.  The  leadiiig  brandi  is  metal-worUng,  which  is  here 
carried  on  in  important  zinc,  brass,  and  iron  foundries,  smclting- 
works  of  various  kinds,  puddling  and  rolling  works,  and  manu- 
factories of  needles,  pins  and  <iiher  metal  goods.  The  ore  is 
mostly  iound  in  the  mities  aroun<l  the  town,  hut  some  is  imported 
from  a  considerable  distance.  In  or  near  the  town  there  arc 
also  large  chemical  works,  glass-works,  a  mirror-factory  .ind 
various  minor  eslabli.shmcnts.  Extensive  coal-mines  in  the 
neighbourhood  provide  the  enormous  supply  of  fuel  demanded 
by  the  various  industries.  The  industrial  prosperity  of  the  town 
was  founded  in  the  middle  of  the  i7tJi  century  by  Fmdi 
religious  refugees,  who  introduced  the  art  of  biass>fonoding. 

STOLE  (Lat.  stola  and  orarium,  Ft.  dole.  It.  sloh,  Sp.  esloJa, 
Ger.  Sloia),  a  liturgical  vestment  of  the  Catholic  Church,  peculiar 
to  the  higher  orders,  i.r.  deacons, 
priests  and  bishops.  It  is  a  strip  of 
Stuff,  usually  silk,  sumc  2  J  yards  long 
by  4  inches  broad;  in  the  middle  and 
at  the  ends,  which  arc  commonly 
broadened  out,  it  is  ornamented  with 
a  cross.  Its  colour  varies  with  the 
liturgical  colour  of  the  day,  or  of  the 
lunciiun  at  which  it  is  worn. 

There  i»  veiy  Uttle  evidence  aa  to 
the  form  and  diaiacter  of  the  stole 
before  the  Carolingian  age;  but  from 
the  9lh  century  onwards  representa- 
tions of  the  stole  show  that  it  varied 
in  no  essential  particular  from  that  of 
the  present  ilay.  In  the  nth,  Ilthand 
ijtb  centuries  it  was  remarkably  long 
aadnarrow.  Fran  the  9th  to  the  tjth 
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century  it  was  mostly  provided  with  a  s<;parate  piece  hy 
way  of  finish  to  the  rnds,  :ir.d  this  in  the  i^lh  and  i^ih 
centuries  wits  as  a  rule  trajwze-ahapcd.  In  the  late  middle  ages 
the  stoic  was  usually  of  uniform  breadth;  but  from  the  i6th 
century  onwards  the  ends  again  began  to  be  widened,  until  in 
the  i.Sih  century  we  have  the  hideous  form  with  laife  iliaviel- 
sbapcd  cods.  Fringes,  taaseb,  little  bells  and  the  like  were  med 
U  deoontioM  of  the  ends  of  stoles  at  least  as  early  as  the  9th 
oentuty;  bat  crmms  in  the  middle  and  at  the  cada  wen  laidy 
aMed  during  the  middle  acta.  The  umal  material  of  medieval 
Btoles  was  silk,  and  the  better  ones  were  embraidered  with  aOk, 
gpU  thread,  pearls,  &c 

The  stole  is  worn  immediately  over  the  alb;  by  (kntnns, 
scarf- wisi-  over  the  left  shoulder,  across  the  breast  and  i)ack  to 
the  riKh;  -iii'.c;  l>y  [ir!e;>ts  and  1  .-.s;!'!]!?.  dependent  from  the  neck, 
the  two  enii.s  falling  over  the  lireasl.  In  the  case  of  bishops, 
liowever,  the  stole  always  hangs  blraij;ht  down;  wliiic  priest- 
wear  it  crossed  over  the  breast  when  vested  in  the  alb.  Essenti- 
ally, the  actual  method  of  wearing  the  stole  conforms  to  the 
Otiginai  practice.  During  the  middle  ages  there  were,  however, 
deviatkma  of  cuatom :  e.g.  priests,  even  according  to  the  Roman 
uae,  did  not  wear  the  stsde  dosied  over  the  alb,  though  this  had 
been  prescribed  for  Spain  ao  early  as  67s  tqr  the4thcaaoa«f  the 
council  of  Braga.  In  southern  Italy,  probably  under  Greek 
influence,  and  in  Milan  (where  the  custom  still  survives)  the 
diacnnal  stole  was  put  on  over  "he  i:l:itm;i'. ic.  SimHarly  in  Spain 
anrl  (laul,  anterior  to  the  Carollmjiaa  age.  llic  sluic  was  worn  by 
deacons  over  the  <:'!><s  or  outer  lunic. 

.■\ceording  to  the  Roman  use  the  stole  is  now  only  worn  at 
ma.ss,  in  administering  the  sacraments  and  iinrjmenUi'i.j ,  when 
touching  the  Host,  &c.,  but  not  e.g.  at  solemn  offices  or  in  proccs- 
dons.  In  the  middle  ages,  however,  it  was  the  custom  to  wear 
It  at  neariy  all  liturgical  functions.  In  the  9th  and  loth  century 
it  was  even  made  obligatory,  by  the  decrees  of  the  s>'nods  of 
Mains  (813)  and  Tribur  (895),  on  ptiesu  thcotigbout  the  Frank 
Empire  to  wm  it  at  aU  tlnwa,  eapedally  when  ti»vcllln(.  Else- 
where it  was  the  ctiatom  to  wear  It  always,  at  least  for  a  year  after 

ordination. 

The  custom  of  giving  the  Stole  to  priests  and  deacons  at  their 
or(iina;ian  is  of  ureal  antiquity.  So  far  as  Spain  is  concerned 
ih'.  ri-  i  ,  evidence  for  it  in  the  decrees  of  the  4lh  council  of  Toledo 
(()5.i),  and  for  Rome  that  of  the  Sth  renlury  Ordn  of  Mabillon. 
The  present  practice  acronling  to  which  the  bishop  l.iys  the 
stole  over  the  left  shoulder  of  the  deacon,  and  crosses  it  over  the 
bmit  of  the  priest— b  already  found  Id  the  pcatMcsh  of  the 
loth  century. 

There  is  no  evidence  to  show  when  the  stole  was  first  used  in 
the  Western  Church.  In  Gaul  and  Spain  we  already  find  it  in 
the  Mb  centniy:  our  Snt  evidence  for  its  uw  in  Rome  is  of  the 
Sth  eenUoy,  vUdi  is  however,  of  oome,  no  pmol  that  It  was 
not  in  use  earlier.  ThemosucfntlieapaeofS.^taleat  Ravenna, 
which  has  been  taken  to  prove  the  existence  of  the  stole  in  the 
first  hall  of  the  6th  century,  has  no  value  as  evidence,  as  the 
lower  part  of  the  figure  of  Bishop  Ecdcsius  (sec  Vestments, 
fiR  :)  was  renewed  in  the  i2th  Century.  It  is  noteworthy  that 
at  Rome,  until  the  loth  century,  the  stole  was  won  hy  the 
lower  orders  of  the  ck  rpy  also. 

In  the  Eastern  C  hurcli  the  stole  (Gr.  tlpipw,  the  diaconal 
stole,  IrtTiMJciXtOi',  the  priestly  stole;  Slav,  orar  and  epitrarhil; 
Arm.  uror;  S^.  tirar*;  Nest,  urara;  Copt,  orarion  and  piitr.iihtl) 
makes  its  appeannce  very  early.  The  stole  of  the  deacons  is 
mentioned  so  «ar^  as  the  4th  and  sth  centuries,  the  first  instance 
being  b  the  sand  canon  of  the  council  of  LaoJicea,  where  it  is 
mentioned  spcdfictUly  as  the  insignia  of  a  deacon.  Of  a  priest  ly 
stole  we  hear  for  the  first  timein  the  Theoria  myslica  (8lh  century). 
In  the  Maronile,  Syrian,  and  Nestorian  Churches  subdcacons 
also  wear  the  stole,  and  among  the  Maronites  the  lectors  as  well. 
There  is  very  little  evidence  as  to  the  character  of  the  stole  in 
the  ancient  Church  of  the  East.  The  stole  of  priests  and  bisho|is, 
decorated  with  crosses,  was  worn  originally  in  all  rites  as  in  the 
West,  jLe.  hanging  in  two  loose  bands  over  the  breast;  at  the 
psescat  day,  according  to  the  Greek  rite,  the  two  bands  are 


t'lrmly  sewn  tajjcthcr,  while  in  the  .\rmenian,  Syrian  and  Coptic 
rites  they  h.iv.  even  been  amalgamated  into  a  single  broad  strip 
with  an  ojK-ning  at  the  top  for  the  head.  Its  ancient  form  hu 
been  retained  only  by  the  Xestorians,  who  wear  it  crossed  over 
the  breast.  The  diaconal  stole  was  and  continues  to  bewofn 
usually  hanging  over  the  left  shoulder,  the  ends  falling  »1rai||W 
down  before  and  behind.  Only  the  Copts  and  Armenians  wssr 
it  scaif-wlse.  Originally  the  diaconal  stole  would  seem  to  bsve 
been  a  namw  strip  of  fidded  Uacn,  and  It  apiicnis  fo  the  pfttURs 
of  the  gth  oentuty  aa  a  naimw  band  ornamented  with  tnma. 
Later,  it  was  often  the  habit  to  embnnder  on  GsBf^  diaceasl 
stdca  the  words  ATIOS  ATIOZ  AHOZ. 

The  <|iiestion  of  the  origin  of  the  stok  admits  of  no  concluma 
answer.  It  is  certainly  not  derived  from  the  antique  stoia,  called 
luniM,  as  was  formerly  always  held,  noT  yet  from  the  prayer  blanket 
[taUilk)  of  the  Jews.  More  careful  investigation,  moreover,  throuf 
vrn,'  considerable  doubt  on  the  piKsifiiliiy  <if  the  derivation  of  the 
priist  f  stole  from  the  ancient  neck  cloth  (orarium)  and  of  ihc 
diaconal  stole  from  a  napkin  used  in  the  liturgy.  A  more  reaton- 
able  theory  gteems  to  be  that  Which  Mggeita  tuit,  in  the  East,  the 
stole  was  ori(;inally  introduced  as  that  which  it  was  when  it  fir>< 
appears  in  the  Jind  camm  of  l-aoilicea,  vit.  a  special  liturgical 
mark  of  distinction  for  dciicons.  which  in  course  of  time  was  extended 
to  all  the  hi>;her  orders.  In  all  proKiliility  it  »a.'<  iiitnxluced 
^lrail;llt  from  '.he  V.n>i  into  S|iiiiri  and  <  i.ojl  Rome  also  proliably 
ini[x>rted  it  from  the  same  nuartcr,  but  weaki  nid  its  signifii  an:r 
by  making  it  .■»  cloth  s.mclined  by  Ik  Iih;  l.iid  mi  tlie  (''■nfri.itf  vt 
St  Heter,  the  bestowal  o(  which  at  ordina'.inn  was  intended  to  express 
the  fact  that  clc\-ation  to  clerical  ofhce  in  the  Roman  Church  wasa 
Krace  Ihe-slowed  df  henedkliotie  S.  Petri  and  that  the  ordinands  WW* 
undertaking  with  their  consecration  the  duty  of  ser\-ing  St  Peter, 
i.e.  the  Ronun  t  hiinh. 

Whi-rever  the  Ri-fnrmation  w;i<i  introriuce<l  the  stole  was  done 
away  with,  even  when  ehasutjte.  .ill>  and  ru;ic  were  retained;  thf 
feaMHi  iii'iii.;  th.it  it  was  the  eii-.i^;a  of  !lie  ni-ijor  order'v.  which  in 
the  Catli  I'li.    '  Use  were  rejected  by  the  Reformer?..'        J.  IiK.\  , 

STOLEN  GOODS.  In  English  law,  various  {joints  of  inii«ir 
tance  arise  in  connexion  with  chattels  which  have  been  the 
subject  of  larceny  and  have  not  been  returned  to  ihe  possession 
of  their  owner.  The  owner  of  the  goods  bt>^>li  n  In  an  actioa 
against  the  thief  for  the  goods  or  their  value.  How  far  he  is 
enthled  to  pursue  his  right  to  the  eiduslon  of  criminal 
ptosectttfon  does  not  seem  veiy  deer  upon  the  autboiities.  In 
MUOmid  ImmmMee  Ca.  v.  SmUt  (itti,  UR.  6  Q.BJ>.,  568),  Vt 
Justice  Watkb  uraBama  said:  "It  has  been  said  that  the  true 
principle  of  the  common  law  is  that  there  b  neither  a  merger  of 
the  civil  right,  nor  is  it  a  strict  condition  precedent  to  such  right 
that  there  sh;dl  have  been  a  prosecution  of  the  felon,  but  that 
there  is  a  duty  imposed  upon  the  injured  person  not  to  resort 
to  the  prosecution  of  his  private  suit  to  the  neglect  and  exclusion 
of  the  vindicjjtion  of  the  public  law;  in  n  y  opinion  this  view  is 
the  correct  one."  Dealing  with  stolen  goods  by  persons  other 
than  the  thief  may  affect  the  rights  of  sudi  persons  either 
criminally  or  civilly.  Two  varieties  of  crime  arise  from  suck 
dealings.  (1)  Recciviag  stalea  foods  knowing  them  to  have 
been  stolen,  a  misdemeaiMur  at  OMnmon  law,  is  by  the  Lacceuy 
Act  a  felony  punishable  by  penal  servftnde  Cor  fourteen  ycais 
where  the  theit  snouBts  to  idtoay,  a  mfademwinour  punish- 
able by  penal  servitude  for  seven  yean  where  the  theft  is  a 

'Tile  ^',ii\r  ww^  not  one  of  the  vc'stments  prescrilx^  by  the 
rubrics  of  the  flr.■^t  I'rayer-lfook  of  Edward  VI.  (»ee  VbSTMKNTS). 
It  was  replaced  in  the  Church  of  England  from  the  RcformatiiH 
onwards  by  the  scarf,  a  broad  band  of  black  allk,  formerly  part  af 
the  outdoor  dress  of  the  dignific<t  clergy  and  without  liturgicsl 
siignificinee.  This  ves(nient  ha^  some  reM-mblance  to  the  stoit, 
in  that  it  is  worn  round  the  neck  and  hanging  straight  <lown  in  front 
over  each  shoulder.  'I  hi^  r< mliUm  e  li  d,  during  the  19th  century, 
to  a  confusion  of  the  two  vestnu:nts.  The  scarf  was  narrowed  into 
the  Mack  stole,  sometimes  amamentsd  with  crofoe*  embroidend 
i  n  the  centre  behind  aitd  at  the  ends,  and  this  was  gradually  replaced 
by  coloum!  stoles,  var>'ing  according  to  the  churoi's  Masons.  The 
stole,  cither  black  or  coloured,  is  now  almoot  universally  worn  bv 
the  .Annliciin  cU-ryy.  even  wln  re  the  other  "  cucharistic  voMmrnts  ' 
have  not  been  .idopted.  It  iii.iy  1<  not«l  that,  whatever  may  be 
the  «!«  with  the  other  reformed  churches,  it  is  unsafe  to  argue 
from  the  disuw  of  the  stole  in  the  Church  of  England  that  tnia 
was  intended  to  svmboliw  the  rejection  of  the  major  orders  "  in 
the  Catholic  acnae,  unhn  this  senae  be  taken  to  imply  a  ni<e^<ir\- 
connexion  with  the  doctrine  of  tmnsubKantjation  aao  the  ^irntice 
oltheflMsa.  .  CW.A.P.) 
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misdemeanour,  u  in  obtaining  gootis  by  false  pretences.  Recent 
possession  of  stolen  property  may,  according  tu  circumstances, 
support  the  presumption  that  the  prisoner  is  a  thief  or  that  he  is 
a  receiver.  The  Prevention  of  Crime  Act,  1871,  made  imporUnt 
cbaDfesinthelawofevideiiceiacbMflW  of  receiving.  ItaUows, 
tniderpcapcrnlctiiaidi,  evidence  to  be  gives  to 
trial  of  the  fimfing  of  other  atofen  pioperty  fa  the  poBMuioa  of 
the  accused,  and  of  a  pfevious  convtctton  for  any  offence  invotv- 
ing  fraud  and  dishonesty.  (2)  Compounding  theft,  or  thdthole 
(redemptiu  jurti),  that  is,  taking  baclc  stolen  goods  or  receiving 
compensation  on  condition  of  not  proscculing.  is  a  misfkmLunour 
at  common  law.  It  need  not  nccisisarily  be  committed  by  the 
owner  of  the  goods.  Under  the  Larceny  Art  il  is  a  klony  punish- 
able by  seven  years'  penal  servitude  to  l.^kc  money  or  reward 
corruptly  for  helping  to  recover  stolen  goods  without  uaing  all 
due  to  bring  the  offeoder  to  trial  By  the  sane  act,  to 

advertiie  or  pifait  or  pahiigh  aqy  advertlMneiit  offnliig  a  reward 
lorthenturaof  slaleDgooda»aiid  uafaig  eagr  vmde  poiporting 
that  no  qncatkna  niU  be  aeked,  te.,  lendeis  the  oflimdcr  BaUe 
to  a  penalty  of  £so.  This  penalty  must,  by  the  Larceny  (Adver- 
tisements) Act  1870,  be  sued  for  within  six  months,  and  the 
assent  of  the  attorney-general  is  ncres-i-iry.  Various  ac  ts  provide 
for  the  liabilities  of  pawnbrokers,  pubhVans,  marine-store  dealers, 
and  others  into  whoso  possession  stolen  goods  come.  Search  for 
atolen  goods  can  only  be  undertaken  by  a  police  officer  under  the 
protection  of  a  search  warrant.  The  law  as  to  stolen  goKjds.  as 
far  as  it  affects  the  civil  rights  and  liabilities  of  the  owner  and 
third  parties,  is  shortly  as  follows.  As  a  general  rule  u  purchaser 
takes  goods  atd>ject  to  any  infirmities  of  title.  The  prmny  ia 
nooey,bank-nota,Biidne9otiableiiittniments  peaM  by  dtUveiy, 
and  a  person  taking  any  of  thoe  AmwJM*  and  Ibr  value  is  entitled 
to  retain  it  as  against  a  fonner  owner  fitMn  whom  ft  amy  have 
been  siol,  n  In  the  case-  of  other  Roods,  a  bona  fide  purchaser  of 
stolen  goo<is  in  market  overt  (sec  Sm.k  of  Gooos)  obtains  a  good 
title  (except  as  against  the  Crown),  provided  that  the  thief  has 
not  been  convicted,  .\fter  conviction  of  the  thief  the  pro|)erty 
revests  In  the  owner,  and  the  cu'irt  t  i  forc  which  the  thief  was 
convicted  may  order  restitution,  except  in  the  cases  specially 
mentioned  in  the  lArceny  .^ct,  i.e.  the  bona  fide  discharge  or 
transfer  of  a  security  lor  ^ue  without  notice  and  the  fraudulent 
deaUng  hy  a  trustee,  banker,  Ac,  with  goods  and  documents  of 
title  to  gooda  eubrntad  to  him.  Alter  conviction  of  the  thief 
the  goods  moat  he  recovered  firom  tlie  penon  in  whoee  hands  they 
arc  at  the  lime  of  the  conviction,  for  any  sales  and  resales,  if 
the  t'lrsl  sale  was  in  market  overt,  are  good  until  conviction  of  the 
thief.  The  protection  given  by  market  overt  is  unknown  in 
Scotland.  If  the  goods  were  obtained  by  false  pretences  an<l 
not  by  larceny,  the  question  then  is  whether  the  properly  in  the 
goods  has  passed  or  not,  and  the  answer  to  this  question  depends 
qpOD  the  nature  of  the  false  pretences  employed.  If  the  vendee 
obtains  posseesion  of  goods  with  the  intention  by  the  vendor 
to  tiansier  lioth  the  property  and  the  possession,  the  ptoperty 
VHta  ta  the  vendee  until  the  vendor  has  done  aome  act  to  dis- 
affim  the  transaction.  But  If  there  was  never  any  todi  inten- 
tion—if ,  for  instance,  the  vendor  delivers  the  goods  tO  A.B.  under 
the  belief  that  he  is  CD.— the  property  docs  not  vctt  in  the 
transferee,  and  the  ovncT  may  rccovcr  the  goods  even  (mm  a 

bonti  fide  purchaser. 

In  the  United  Si-rcs  the  law  as  to  stolen  goods  is  regulated 
by  statute  in  the  various  states,  but  the  broad  principles  arc 
practically  in  accordance  with  English  Liw.  The  di  iiri:..;-  of 
market  overt  is  not,  however,  acknowledged  by  any  stale. 
The  purchaser  from  a  thief  gets  no  title  as  against  the  owner. 
One  who  buys  goods  bom  a  fsctor  wlw  procured  them  by  larceny 
is  not  protected  by  tiie  Fsctoit  Act  in  New  York  {Soltau  v. 
Gerdau,  1 1  g  N. Y.  380) .  To  the  same  cflect  (Gmhy  v.  5mffa«Mi 
(1904),  128  Fed.  R.  670)  is  a  purchase  of  cattle  from  a  tUef. 
The  U.S.  Supreme  (  )i;r!  h.  Id,  in  an  action  of  detinue  to  recover 
five  negro  slaves,  that  the  Kugiish  rule  ;is  to  sale  in  market  overt 
did  not  apply  in  the  United  States  {Ventress  v.  Smith.  10  Teters 
17$).  In  Pennqrivania  there  is  no  market  overt  and  a  purchaser 
of  penooal  pmperty  cannot  set  a  good  title  fnwi  one  without 


title  by  p.iy;rip  for  it  (1007,  ffrisley  v.  Economy  Tool  Co.  .^3,  Pa. 
Super.  C;.  .'iSt.  So  in  Maine  {Comhs  v.  Cordcn,  50  Me.  iii). 
In  Massachusetts  a  sale  of  buiter  in  the  o|Hn  market  by  one  who 
had  feloniously  acquired  iH>ssession  of  it  liid  not  transfer  the 
property  {Dame  v.  Baldwin,  S  Mass.  518).  So  held  also  in  New 
York  where  horses  stolen  from  there  were  sold  in  Canada* 
though  a  purchaser  there  is  entitled  to  be  rcifflbuiscd  beiaia 
delivering  to  the  owner  (Bigirfy  v.  Bmsk,  81  N.Y.  199). 
See  al-->  Kai.sf.  Prktencks;  Larceny. 

STOLICZKA,  FERDINAND  (i,S3S-iS74),  Ausiri.in  jialaeonto- 
loxist,  was  bom  at  Hochwald,  in  Moravia,  in  May  He  was 

educated  at  Prague  and  at  the  univer^^iiy  of  \  ienna  where  he 
graduated  Ph.D.  lie  was  cncouragi  I  ii.i  v,  crk  at  geology  and 
palaeontology  by  Professor  E.  Suess  and  Ur  M.  lloemcs;  and 
as  early  as  1859  he  communicated  to  the  Vienna  Academy  a 
description  of  some  frcshmiter  moUusca  from  the  Cretaceous 
rocks  of  the  north-eaaten  Alpa.  In  1861  be  Joined  the  Austrian 
Geolflgicsl  ftinoyt  and  in  the  following  year  he  was  appointed 
palaeontologist  to  the  Geological  Survey  of  India.  In  Odcutta 
the  description  of  the  Cret.iccous  fossils  of  Southern  India  was 
placed  in  bis  hands,  and  the  publication  of  this  great  work  which 
formed  part  of  the  Pdlnennloloi^ia  indiia.  w.is  commenced  with 
the  assistance  of  II.  Bianford  in  1X63  and  completed  in  1873. 
During  the  Lost  ten  years  of  his  life  he  [)ublishcd  gtx>Iogical 
memoirs  on  the  western  Himalayas  and  Tibet,  and  numerous 
papers  on  all  branches  of  Indian  zoology,  from  mammals  to 
insects  and  corals.  In  1873  he  was  selected  as  naturalist  and 
geotogist  to  accomi>any  a  mission  despatched  by  the  Indian 
government  to  Yarkund  and  Kashgar  under  Mr  (aftctwards  Sir 
Douglas)  Fonsrth.  His  health,  wbkh  had  been  severely  affected 
by  his  previous  field  work  in  bidfai,  proved  unequal  to  the  strain, 
and  he  died  on  the  191b  of  June  1874,  at  Sha>'ok,  in  Ladak, 
while  "  returning  loaded  with  the  s[>oils  and  notes  of  nearly  a 
year's  research  in  one  of  the  least-known  parts  of  Centra!  Asia." 

Memoir  (wiiii  t<iMM^;rii| .h-  )  !iv  V.  Ball,  appemleil  to  .'ifienlific 
Ktiulls  of  lh(  seiiijnd  \  ctrkand  Mission.  1886;  Obituary  by  W.  T. 
Bianford,  iVd/urf ,  J  iily  9,  1H74. 

STOLP.  or  Stolpe,  a  town  of  Germany,  in  the  Prussian 
province  of  Pomcrania,  on  the  Stotpe,  to  m.  from  the  Baltic  Sea 
and  64  m.  W.  of  Danzig  on  the  railway  to  Staigaid,  and  with 
branches  to  Stolpmiinde  wd  Ncustettin.  Pop.  (1905),  5i,SS4> 
The  large  church  of  St  Uuy,  with  a  lof^  town,  datinc  fton  the 
14th  century,  the  Renafessnce  castle  of  the  lAth  century,  now 
used  as  a  prison,  and  one  of  the  ancient  town-gates  restored  in 
1S7;  are  memorijils  of  the  time  when  Siolp  was  a  prosperous 
member  of  the  Hanscalic  I.cagvie.  1;  h.is  also  ihe  church  of  St 
John,  built  in  the  i  tfh  rrnturv ,  a  new  town  hall,  and  a  statue  of 
Bismarck.  The  numufacture  of  machinery',  amber  articles, 
tobacco  and  cigars,  and  bricks,  with  some  iron-founding, 
linen-weaving,  and  salmon-fishing  in  the  Stolpe,  are  the  chief 
industrial  occupations  of  the  inhabitants,  who  also  carry  on  trade 
in  grain,  cattle,  spirits,  timber,  fish  and  feese.  Stolpmiinde,  a 
fishing-village  and  summer  leaoct,  at  the  mauth  of  the  river,  is 
the  port  of  Stolp. 

Stolp,  mentioned  in  the  nth  Century,  received  town  rights  in 
1373.  From  the  14th  to  the  i6th  century  it  was  a  member 
of  the  Hanseatic  League.  Until  1A37.  when  it  passed  to  Branden- 
burg, the  town  w,is  gencr.illy  in  the  r>08scs5ion  of  the  dukes  of 
Pomeninia. 

STOMACH  (Gr.  (rronaxos  from  orSfM,  a  mouth),  the  bag-like 
digestive  organ  which  in  man  is  situated  in  the  upi>er  left  part 
of  the  abdomen.  See,  for  anatomical  detaib,  Auhentaev 
Canal.  For  the  diseases  of  the  stomach  hi  gcnefalaeeDnnRiVB 
Oboamb;  and  for  apedal  forms  GAmm,  Gaanic  Ulcb, 
DYBPEPtiA,  &C.;  also  AnDOMBN  MMiasiiaaf  Sargiry). 

Cancer  of  Ihe  Slomach  »  a  oofflmon  dlicaie.  It  oocuit  for  the 
most  part  in  persons  at  or  after  middle  life,  and  in  both  acxeB  equally. 
Its  favourite  iibiation  is  the  outlet  (pyloric  cancer),  where  a  bard, 
fibrous  growth  forms  a  contracting  nne  of  the  scirrhous  variety. 

But  when  cancer  aftarkN  the  inUt  i>f  the  st.im.ich.  the  tumour  is 
III  :lu'  sc.iK  opithcliomarnu';  variety.  I;  nfv  ii  l.e^^-itr^  in  the  tissues 
of  the  end  of  the  gullet,  spreading  downwards  to  the  stomach. 
OwBufc  gastric  utw  is  not  unfrsquenuy  the  staiting  point  el  ceaeeTt 
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The  lymptoau  of  cinoer  of  the  ttomach  are  apt  to  be  indefinits 

(for  many  wcrks  or  months).  There  may  be  tong-stancling  com- 
plaints  of  "  indigestion,"  which  is  sometimes  made  better,  sometimes 
wor-j',  hy  taking  (imhI.  Then  i  i)m<'?t  a  fii'ling  of  discomfort  which  can 
!k  i.ltL-;!  l<_icdluL'(J.  the  intlividual  pointing  with  his  firiKcr  1<j  a  -siKJt 
•i>nu:whcrc  behind  tlic  end  of  the  brta»tL>one.  Diflicutty  and  puin 
la  MmUmriiiK  nay  ta*  comiitoiiifd  of  when  the  canoar  w  frntnn'''g 
to  block  the  tnlet,  mit  if  it  ia  litaoted  at  the  pvionia  the  dbcomfort 
corner  on  an  hour  or  two  after  a  meal— «l  the  tune  that  the  partially 
diK^ntid  food  is  trying  to  make  ita  way  into  the  sinall  intestine. 
Much  of  the  food  remjiin*  in  the  stomach  and,  undergoing  fcrmenfa- 
tiun,  causes  the  evolution  of  ^as  which  distends  the  stonvach  and 
gives  riMe  to  unavoidable  belching.  Later  on  vomiting  ocxurs. 
The  vomiting  may  take  place  every  two  or  three  days,  enormous 
quantities  of  undigested  food  mixed  with  frothy,  yea«t-li1<e  mucous 
bdvg  thrown  up.  And  whilst  tho  itoaoch  is  slowlv  filling  up  again 
kfter  one  of  these  uncontrollable  onptyini^s,  !>u<fden  and  violent 
movements  of  ihe  indiviihi.il  may  cau«c  tne  fluid  to  give  rise  to 
aij'iil,lc  "  spl.ishings."  But  ever,  at  '.hin  .-ta;;p  the  dLseas*-  may  b<! 
unrerogniziible,  though  the  nymptoms  are  extremely  sug^stivc. 
But  later  the  vomited  matter  is  blackened  by  blooid  whu  h  has 
escaped  into  the  stomach  from  the  ulcerated  growth.  The  patient 
then  rapidly  lotieit  flesh  and  strength,  and  a  hard  lump  may  be  felt 
in  the  upper  part  of  the  abdomen. 

A  characteristic  fc;ilure  of  cjincer  is  the  carrying  of  the  epithelial 
cells  {which  are  the  c»~-*r.tial  clement  of  the  Rrowih)  to  the  nearest 
lyiniili.itic  glands,  anil  in  cancer  of  (lie  vtnttuiih  the  secondary 
ir:.]:lK.ition  of  the  glands  may  cause  the  formatiem  of  large  masses 
between  the  stomach  and  the  liver,  which  may  press  upon  the 
lone  wiaa  oad  oiva  ciio  to  dropsy.  Socoadofy  daiMNitB  am  opt 
to  lonn  aho  io  die  liver  and  they  may  catue  toe  epfMorance  oT a 
bukiog  below  the  libs  on  the  right  side. 

Anodwr  charadetistic  of  cancer  is  that  it  spreads  far  and  wide, 
drawing  other  tissues  to  itttelf  by  contractini;  fibrous  bands.  These 
arc  sometimes  crroncoubly  sfxiLen  ol  as  the  "  roots  "  of  cancer, 
and  in  the  case  of  cancer  of  the  stomach  they  may  fix  ii  to  the 
pancreas,  the  liver,  the  bowels  or  the  spine.  The  invasion  of  the 
lympliatic  glands  and  the  spreading  of  the  growth  into  neighbouring 
organs,  reiKler  the  succMSful  operative  treatment  of  gastric  cancer 
huardous  and  disappointing.  By  the  time  that  a  tumour  has 
made  itself  ni  i>KiiiN<lilf  the  prnb:itiilirv  ii  that  it  is  too  late  lor  the 
attempt  to  be  made  for  its  rcm-ival.  But  in  m.eny  cases  the  patient 
prefers  that  the  alxiotnen  should  be  or>eiied  for  exploration  for  a 
possible  operation  than  that  he  should  hopelessly  pvc  himself  over 
to  the  dtKcaiie.  And  sometimes  the  surgeon  is  enabled  by  operation 
to  give  great  relief,  though  the  removal  of  the  growth  itself  ia 
impracticable. 

When  the  growth  is  at  the  cardiac  end  of  the  stomach,  blocking 
the  gullet  ana  causing  slow  starvation,  the  abdomen  may  advisedly 
be  oix:netl,  and,  the  stomach  iiii;  ln-en  fixe<l  to  the  siirface-wounil , 
a  permanent  opening  may  Ik-  arranj;c<l  fur  the  ititrmiuction  of  an 
adequate  amount  of  food.  This  operation  is  called  gaslrottomy 
and  may  be  the  means  of  ghdag  many  weeka  of  OpaMIt  to  the 
unhappy  patient — provided  that  its  performance  ii  not  too  long 
postponed.  In  the  case  of  pyloric  obstruction  a  permanent  opciUAg 
may  be  established  between  the  stomach  and  a  neighbouring  piece 
of  intestine,  so  that  the  frx>d  may  find  ita  way  aloug  the  aUoMBta^ 
canal  greatly  to  the  relief  of  the  aymptoma  of  putile  dilatation. 
This  is  called  "  short-circuiting." 

In  some  early  cases  of  pyloric  cancer  resection  of  the  disease  mav 
be  performed,  the  upper  end  of  the  intestine  being  afterwartfs 
joinad^to  the  middle  ol  (he  stomach  by  a  kind  of  short-circuiting 
opeistion.  In  certain  rare  cases  the  whole  of  the  stomach  has  been 
icmovcd,  the  bowel  being  brought  up  and  spliced  to  the  end  of  the 
gullet. 

In  the  case  of  g.istric  dilatation  from  pyloric  obstruction  great 
relief  may  be  afforded  by  washing  out  the  viscus  by  means  of  a 
long  rubber  tutic,  a  funnel,  and  a  jug  of  hot  water,  as  originally 
■aeKcated  by  Adolf  KQssmaul. 

Fyhroplaily. — Simple  fibrous  narrowing  of  the  jfateway  of  the 
stomach  or  of  the  intestine  is  denit  with  by  diviiiinij  it  longitudinally 
and  then  suturing  the  edges  of  the  wound  transversely.  This 
ingimious  operation  widens  the  track  at  the  cxpcnw  of  .in  iinim(>or- 
tant  fraction  of  its  length.  In  cases  of  great  dilatation  of  the  stomach 
with  no  otMiructton  to  the  outlet  the  slack  of  the  walls  may  be 
■athcrad  up  br  ptaatiac  and  ao  pennnaeBthr  ■Mauad  by  suturing. 
Lorata'a  operanon  for  tffittation  of  the  outlet  of  the  ttocBach  is  now 
tudit  perfomed.    (E.  0.») 

STOMB;  CflUan  VOmtOr  (1834-1887),  Amerfcaa  soldier, 
was  born  in  Greenficlc!,  Massachusetts,  on  the  joth  of  !s<-pt err, tier 
1(1,24.  lie  graduated  at  West  Point  in  iJi45,  nr.A  in  the  Mexican 
War  earned  two  brevets  for  distinguished  cuii  lin  t.  In  1856 
he  resigned  from  the  army;  and  in  185--1861  he  led  a  scientific 
expedition  in  the  state  of  Sonora,  Mexico.  He  re-entere<l  the 
service  in  i86t,  and  became  a  brigadier-general,  United  Slates 
Volunteers,  but  the  defeat  of  a  detachment  at  BaU't  Bluff 
(Oct.  ai,  i86x)  was  attributed  to  bim,  and  he  wa»  impriaoned 


for  six  months,  being  then  released  without  any  charge  being 
brought  against  him.  After  serving  for  short  periods  in  the 
latter  stages  of  the  war,  he  resigned  his  commission  (Sept 
1864).  He  was  engineer  and  superintendent  of  a  mining  compaajT 
in  \'irginia  from  1865  to  i8;o,  when  he  entered  the  miiitaiy 
serN-ice  of  the  khedive  of  Egypt,  whose  chief  of  staff  and  geoenl 
aide-de-camp  he  became,  with  tbe  rank  of  lieuteiuuit-seiicn) 
and  the  title  of  "  Ferik  Pasha."  He  returned  to  the  Uahad 
Sutcs  in  1883,  and  leaamed  his  eogiiieering  woik.  He  died  ii 
New  Yorit  Ci^  00  the  a4th  of  Januaiy  1887. 

8T0NB.  EDWARD  iAMBS  (1831-1S97),  British  astronomer, 
was  bom  in  London  on  the  aSth  of  February  183 1.  Educated 
at  the  City  of  London  School,  he  obtained  a  studentship  at 
King's  College,  Loudon,  and  in  iS>6  a  scholarship  at  Queen's 
Colic>;e.  Ca.'iitjri  l^;e,  graduated  as  fifth  wrangler  in  iS:,'->.  anrl  w.xs 
immediately  elected  fellow  of  his  college.  The  following  year 
he  succeeded  the  Rev.  R.  Main  as  chief  assistant  at  the  Royil 
Observatory,  Greenwich,  and  at  once  undertook  the  fundamental 
task  of  improving  astronomical  constants.  The  most  unponaat 
of  these,  the  suii't  mean  panlfauc,  was  at  that  tine  aobject  I* 
coniidenbleiiacertabity.  FtamadbciuBOBof  theobaenratiiai 
of  Man  made  in  i860  and  1862  at  Greenwich  and  Williams- 
town  (near  MenH>ume),  Stone  deduced  for  it  a  value  of  S'gji' 
{Man.  Not.  R  A..S.  xxiii.  i8j).  ami  in  a  further  investigation 
in  which  he  included  the  observation.s  made  in  1862,  at  the 
CaiK-  of  Goud  Hope,  be  obtained  81)4?''  [Mt-tr..  of  A'  .L.V  ,  voL 
xxxiii.).  Confirmatory  results  were  afforded  by  his  discus- 
sion of  the  observations  of  the  transit  of  Venus  hi  1769  wiiich 
yielded  the  figure  8'9i'  (JUTon.  Nok  R.A.S.  xxviit.  ass).  U 
1865  he  contributed  •  flMUOlr  tO  the  Royal  Astronomic^ 
Society  on  the  oonatant  «f  huiar  pataUsK.  He  also  deter* 
mined  the  maaa  of  the  noon,  and  bom  a  diicarion  of  the 
Greenwich  transit  drde  otncrvatioitt  between  1851  and  1865 
he  found  for  the  constant  of  nutation  the  value  o-i34'- 
These  services  were  recognized  by  the  award  of  the  Royal 
Astronomi^.^I  Society's  gold  medal  in  i.H.''iq,  ,'ind  on  the  resig- 
nation of  >  r  Thomas  Maclcar  in  iS~o  he  was  apfHiiiitcti  Her 
Majesty's  astronomer  at  the  Cape.  His  first  task  on  taking  up 
this  post  was  the  reduction  and  publication  of  a  large  mass  of 
observations  left  by  his  predecessor,  from  a  selected  portion  of 
which  (those  made  1S5&-1860)  be  compiled  a  catalogue  of  1159 
Stan.  His  prindpal  work  was,  howem,  a  eatahtgue  of  sa,44i 
st&n  to  the  7th  magnitude  factweeB  the  South  Fde  and  a^  S. 
declination,  which  ma  peacticalljr  Cniahed  bgr  dio  aid  of  t87S 
and  publislied  in  1881.  Shortly  after  the  death  of  Main  on  the 
oth  of  May  1878,  Stone  was  appointed  to  succeed  him  as  Radcliffe 
Observer  at  Oxford,  and  he  left  the  Cape  on  the  27th  of  May  1879. 
At  Oxford  he  extended  the  Cape  observations  of  stars  to  the  7lh 
magnitude  from  35°  S.  declinalion  to  the  equator,  and  collected 
the  results  in  the  Raddiff  Ciiljioeue  for  I'^go,  which  contains 
the  places  of  6434  stars.  Stone  observed  the  transit  of  Venus 
of  1874  at  the  Cape,  and  organized  the  government  expeditions 
for  the  CQtmpondiBg  event  in  i88a.  He  waa  elected  pnsident 
of  the  Royal  Aatwnoinical  Sodety  (1889-1884),  and  he  ma  Ihe 
fint  to  lecopdae  Uie  bnpoctance  of  the  old  observatbna  accunni* 
lated  at  the  Raddiffe  Ofaaenratory  by  Homsby,  Robotaen  and 
Rigaud  (if on.  Not.  R.A.S..  vol.  Iv.).  He  succeufully  observed 
the  total  solar  eclipse  of  the  8th  of  Augtist  18^  at  Kovaya 
Zcmlya.  and  purposed  a  voyage  to  India  for  the  eclipse  of  iSgS, 
hut  died  suddenly  at  the  Radcliffe  Observatory  on  the  Qth  of 
May  i8fj7.  Tlie  numljcr  of  his  astronomical  publications  exceeds 
150,  but  his  reputation  depends  mainly  on' his  earlier  work  at 
Greenwich  and  tds  two  grcu  Star  catalogues—  the Cafrfsin 
for  iRSo  and  the  Kadilijfy  CalcJogUf  for  1800. 

See  iVir   R„y,  Socfrlv.  Uii.  lO;    Mtmlk.  Rny.  Asl.  Soc.  Mil. 

143;  Tkt  Timfs,  lolh  of  .Vlav  184J7;  Observatory,  xx.234;  Astr.  Stuk. 
No.  3426:  Roy.  Soc.  Col.  .S,irnl.  Paper t.         '  (A.  M.  C.) 

STONE,  FRANK  (iSoo-xS;;rj'l,  British  painter,  was  liom  in 
Manchester,  and  wa.s  entirely  sclf-t  ;»uv;ht .  He  w  as  electeti  an 
associate  of  the  Society  of  Painters  in  Water  (Colours  in  1833  and 
member  in  1843;  and  an  associate  of  the  Royal  Academy  in  1851. 
The  works  he  hnt  exhibited  at  the  Academy  were  poitiaits,  but 
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from  1840  onmrds  be  oontiibntad  figure  pictures,  soeoes  from 
Sktkttfam,  aalsitm  and  MBtiwcaUl  aabjects,  many  «f  mbSdi 

9WKB,  aiOBOB  (i7oft-i764),  archbiahop  of  Annagh,  was 
the  loa  of  Aadmr  Stoiw, « iMidim  banker,  and  «aa  educated 
at  Wettarinflter  Sdwol  and  Chriit  Church,  Odord.  Having 

taken  holy  orders  his  advancement  in  the  Chiucb  was  very  rapid, 
mainly  through  the  influence  of  his  brother  Andrew.  Andrew 
Stone  ( 1 703-1 773),  who  was  five  years  older  than  George, 
became  private  secretary  to  the  duke  of  Newcastle  atout  17 -"5. 
and  was  for  many  years  on  the  most  intimate  and  con1if!f ntuil 
teims  both  with  the  duke  and  with  his  brother  iienry  Pclhatn. 
In  1734  he  was  appointed  under-secretary  of  state,  and  he  soon 
gained  a  position  of  great  personal  influence  with  George  II. 
by  whom  be  was  made  tutor  to  Prince  George,  afterwards 
Geocge  III.  On  the  aoceanon  of  the  latter  to  the  tbraoe, 
Andrew  Stone  was  appointed  treaaarer  to  Queen  Chariotte, 
and  attaching  himself  to  Laid  Bnte  he  becane  aa  hiiaailial 
member  of  the  party  known  as  "the  hing's  friends,"  whose 
mfftinKs  wiTi-  frL-<tuL-iuly  liclil  at  his  house.  He  was,  therefore, 
well  alile  to  promote  the  pruferruenl  of  his  brother  George,  who 
went  to  Ireland  as  chaplain  to  the  duke  of  Dorset  when  that 
nobleman  became  lord-Ueulenant  in  i-ji.  In  T733  George 
Stone  was  made  dean  of  Ferns,  and  in  the  following  year  he 
exchanged  this  deaneiy  for  that  of  Derry;  in  1740  he  became 
hUMp  of  Fenia,  bt  1743  Uahop  of  Kildare,  in  1745  bishop  of 
Deny,  and  in  1747  aidibiihaip  of  Armagh.  During  the  two 
yean  that  he  occupied  the  aee  of  Odare  he  waa  afao  dcaa  of 
Chriatchnrch,  Ihiblii. 

From  the  moment  that  he  became  primate  of  Irdaad,  Stone 
proved  himself  more  a  politician  than  an  eodcaiaadc.  "  He  was 
said  to  have  been  selfish,  worldly-minded,  ambitious  and 
ostentatious;  and  he  was  accused,  though  very  prnli  illy  falsrlv,  , 
of  gross  ))rivate  vice."'  His  aim  was  to  secure  political  power, 
a  di  sire  wkiih  ltriiu>;ht  him  into  conllict  with  Boyle,  the  Speaker 
of  the  Irish  House  of  Commons,  who  had  organized  a  formidable 
Opposition  to  the  government.  The  duke  of  Dorset's  reappoint- 
ment to  the  lord-lieutenancy  in  17SI1  with  his  son  Lord  George 
Sackville  as  secretary  of  state  for  Ireland,  strengthened  the 
primate's  position  and  enabled  liim  to  tiiumph  over  the  popular 
party  «a  the  constitutional  queation  as  to  the  riipit  of  the  biih 
Houae  of  Commons  to  dfapoee  of  surplus  Irish  revcaa^  «Uch 
the  government  maintained  was  the  property  of  the  Crown.  But 
when  Dorset  was  replaced  by  the  duke  of  Devonshire  in  1755. 
Boyle  was  raised  to  the  [iei  ra>;e  aa  carl  of  Shannon  and  received 
a  pension,  and  other  memlicrs  of  the  opposition  also  obtained 
pensions  or  places;  and  the  archljishup,  finding  himself  excluded 
from  power,  went  into  opposition  to  the  government  in  alliance 
with  John  Ponsonby.  These  two,  afterwards  joined  by  the 
primate's  old  rival  Lord  Sliannon,  and  usually  supported  by 
the  earl  of  Kildare,  regained  control  of  afiairs  in  1 7  $8,  during  the 
^ricnayiity  of  the  duke  of  Bedford.  In  the  same  year  Stone 
mote  a  remarkable  letter,  pceaerved  in  the  Bedford  Correspon- 
itntt  (ii.  357),  in  whidi  he  speaks  very  despondingly  of  the 
material  condition  of  Ireland  and  the  distress  of  the  people. 
The  archbishop  was  one  of  the  "  undertakers  "  who  controlled 
the  Irish  House  of  Commons,  an<l  although  he  did  not  regain  the 
almost  dictatorial  power  he  had  exercised  at  an  earlier  period, 
which  had  suggested  a  comparison  between  him  and  Cardinal 
Wolscy,  he  continued  to  enjoy  a  prominent  share  in  the  admiikis- 
tration  of  Ireland  until  his  death,  which  occuned  in  Lendoa  on 
the  19th  of  December  1764. 

Ahhougll  this  "'much-abused  preUte,"  as  Lecky  calls  him, 
waa  a  finn  mppoitcr  of  the  Englidi  toveiament  in  Ireland,  be 
was  to  firam  bemr  a  man  of  tyramdcal  erlntotenmt  disposition. 
It  was  due  to  his  Influence  that  in  the  anti-tithe  disturbances  in 
Ulster  in  1763  the  government  acted  with  consptctious  modera- 
tiao,  and  that  the  movement  was  suppressed  wiih  v^ry  little 
bloodshed;  he  constantly  favoured  a  policy  of  conciliation  to- 
wards the  Roman  Catholics,  whose  loyalty  he  defended  at 

»  W.  E.  H.  Leclgr.  Biit, t{ Ir^mtiMOitEiifauatk  CaOwrj  (1893). 
i.46e. 


different  periods  of  his  career  both  in  his  speeches  in  the  Irish 
House  of  Lords  and  in  his  corrc^iondence  with  miaiatca  in 
London.  Archbishop  Stone,  who  never  married,  was  a  man  of 
remarkably  handsome  appearance,  and  his  manners  were  "  emi- 
nentiy  seductive  and  insinuating."  Ricfaaid  Cumbeilaad,  who 
was  stnidt  by  the  "  BoBsh  magnifioeiMe  "  of  the  primate,  qiedm 
in  the  highest  terms  of  his  courage,  tact,  and  qualities  as  a  popu* 
lar  leader.  Horace  Walfwle.  who  gives  an  unfavourable  picture 
of  his  private  rharartcr,  arknowdedges  that  Stone  possessed 
"  abilities  stliium  tn  br  matched  ";  and  he  had  the  distinction 
of  licirig  nicntii  iiicd  by  I)avid  Hume  as  one  of  the  only  two  men  of 
mark  who  had  perceived  merit  in  that  author's  History  oj  England 
on  its  first  appearance.  He  was  himself  the  author  of  several 
volumes  of  sermons  which  were  published  during  bis  lifetime. 

See  Richard  Mant,  Ilislory  of  the  Church  of  Ireland,  vol.  ii.  (London, 
1840) ;  J.  A.  Froude,rA<  English  in  Ireland  in  the  Eighteenth  Century 
(3  vols..  London.  1S7J-1874);  W.  E.  H.  Lccky,  History  of  Ireland  in 
the  Eighteenth  Century  (5  vols.,  London,  1892):  J.  K.  O'Flanagan, 
Lku  if  the  Lord  Chancdlors  and  K**ptrs  of  the  GntU  Soal  ef  Irdand 
(9  vols^  lx>adon,  1870):  Richard  Cumberland,  Memoirs  (London, 
1806) ;  K.  Hardy.  Memoirs  of  the  earl  of  Charlemonl  (2  vols.,  2nd.  ed., 
London,  lBl3);  Horace  Walpole,  Memoirs  of  the  Reign  of  George  II. 
(3  vols..  LAndoo,  liM;  BMord  Cormptmdtnu  (3  vols.,  London, 
i84a-i>|6){  Camtpmtium  tfCMkam  (4  wla.,  Lowm,  1S38-1840). 

(R.J.  MO 

STOn^UCT  [Bi.u.kwki  [  J  (iSii^'i.Sgj),  American  reformer, 
anti-BlaTCi7  and  woman'a-rights  leader,  was  bom  in  West 
BraoUidd,  Uassacirasetts,  on  the  13th  of  August  ttil.  Hnr 
btlier  lefuscd  her  the  eoUege  education  that  she  sn  cafsdlf 
dcaiied,  but  she  earned  enough  to  carry  her  throogh  Obei&i 
College,  where  she  graduated  in  1847.  She  immediately  went 
on  the  lecture  platform  as  an  advocate  of  abolition  and  of 
woman's  rights,  and  her  remarkable  voice  and  commanding 
eloquence  often  held  in  check  the  most  disorderly  audiences. 
I  In  1H55  she  married  Dr  Henry  B.  BlackwcU  (1834-1009),  a 
prominent  abolitionist  and  advocate  of  woman's  rights,  who 
agreed  that  she  shotdd  keep  her  maiden  name;  after  1870  he 
assisted  his  wife  in  the  management  of  the  Woman's  Journal  of 
Boston,  of  which  she  became  editor  in  187s.  She  allowed  her 
New  Jeesqr  pnipecty  to  be  sold  for  taaea,  and  then  puUisbeda 
pamphlet  on  "taiatiim  without  representation.''  She  cam- 
paigned for  woman's  suffrage  amendments  in  Kansas  (1867), 
Vermont  (1870),  Michigan  (1874),  Colorado  (1877)  and  Nebraska 
(i8q2).  She  died  in  Dorchester.  Mass.,  on  the  i8th  of  October 
1803.  Her  daughter,  Auvz  Stonk  B i  ackwell  (b.  1857),  carried 
on,  with  her  father,  the  Woman's  Journal  aftier  1893,  and  in 
1885-igos  edited  the  Woman's  Column. 

Her  husband's  sisters,  Euzabktr  Blacewell  (1831-igio) 
and  EuiLv  Blackwell  (1S36-1010),  were  prominent  physicians. 
I'he  former  graduated  at  the  Geneva  Medical  CoUete,  Geneva, 
New  York,  In  1849,  receiving  the  first  phyaidan'a  dtgiiu  granted 
to  a  wanaa  b  the  Vidted  States,  and  atndied  in  PUiaddpi^ 
in  Flaris  and  in  Londan,  lAeie  she  began  to  pnctbe  bi  1889. 
She  died  at  Hastings  on  the  rst  of  June  1910.  Emily  Blackwdl 
graduated  at  the  Medical  Department  of  Western  Reserve 
University  in  1854;  in  1853,  with  her  sister,  she  founded  the  New 
York  Infirmary  for  Women  and  Children;  and  she  w.as  for  many 
years  dean  of  the  Woman's  Medical  College  of  the  New  York 
Infirmary  which  she  and  her  sister  established  in  1S65. 

STONE,  MARCUS  (1840-  ),  English  painter,  son  of  Frank 
Stone,  A.R.A.,  was  trained  by  his  father  and  began  to  exhibit 
at  the  Academy  before  he  was  eighteen;  and  a  few  years  later  he 
illustrated  with  much  success  books  by  Charles  Dickens,  Anthony 
Tralkipe,  and  other  writen,friendaofhisfamily.  Heva^elected 
an  essodate  of  the  Royal  Aesdemy  in  1877,  and  academidaa  ha 
1887.  In  his  eariier  pictures  he  dealt  mttdl  irith  hlMotical 
incidents,  but  in  bis  later  work  he  occupied  himself  chfefly  with  a 
particular  type  of  dainty  sentiment,  treated  with  much  charm, 
refinement  and  executive  skill.  One  of  his  canv.^sc.=^  is  in  the 
National  Galli-ry  of  British  ,\rt.  Most  of  his  works  have  lirrn 
engraved,  and  medals  have  been  awarded  to  him  at  exhibitions 
in  all  parts  of  the  world. 

See'the  Lfft  and  Work  Uanm  Stout,  ILA»  by  A.  L.  BaUiy 
(4r</MiiiMfaaee,ii96). 
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STONB,  NICHOLAS  (1586-1647),  English  sculpior  ami  archi- 
tect, was  ilic  bon  of  a  (juarryraan  of  Woodbury,  rn-ar  ExuIlt, 
and  as  a  boy  was  apprenticed  to  Isaac  James,  a  London  mason. 
About  1603  he  went  to  Holland  and  worked  under  the  sculptor 
Hendrik  de  Keyset  (1567-1631)  and  his  son  Picter,  and  married 
hii  master's  daughter.  Stone  is  said  to  have  made  the  portico 
to  the  We&terkerk  at  Amsterdam.  Returning  to  London  about 
1613  with  Bernard  Janssens  {fi.  1610-1630),  a  fellow  pupil,'  he 
aetUed  in  Southwack  and  obtained  a  kige  pncUee;  in  1619 
he  WM  appointed  nutcHiiuoD  to  June*  L,  end  fa  tM  to 
Ghailcs  I.;  and  lie  died  in  London  on  the  24tb  of  August  1647. 
Stone,  whose  work  is  associated  with  Inigo  Jones's  introduction 
of  Renaissance  architecture  into  England,  rankn  a.s  the  Rrcat 
sculptor  of  his  time  and  the  rcjuvcnator  of  the  art  in  En>;land. 
He  is  best  known  by  his  monuments,  notably  ihOiC  to  Sir 
Francis  \'crc,  the  carl  of  Middlesex,  and  Francis  Holies  in  West- 
minster Ahliey;  Sir  Dudley  Digfies  at  Chilham  church,  Kent; 
Heniy  Howard,  earl  of  Northampton,  in  Dover  Casilo  (removed 
to  Greenwich);  Sir  Thomas  Sutton,  at  the  Charterhouse  (with 
Janasens);  Sir  Robert  Drury  at  Hawstead  chttrch,  Suffolk; 
Sir  William  Stooboute  at  Radley  church,  Berkshire;  Sir  Thomas 
Bodlqr  it  Mecton  College,  Oifoid;  Sir  WiUtam  Pope,  in  Wroxton 
dnudi,  near  Banbury;  Sir  Nicholai  Bacoo,  in  Rcdpave  church, 
Suffolk  (Kith  Jauien^;  Dr  John  Donne  (winding-sheet),  at 
St  ^ul's  Cathedral;  and  Sir  Julius  Caesar,  in  St  Helen's, 
Bidiopacate. 

He  bad  three  sons:  John  (d.  1667),  a  sculptor;  Henry  (d.  1653) 
—commonly  known  as  '•  Old  Stone  '"  a  painter,  whose  copies 
of  Van  Dyck  were  famous,  and  whose  portraits  of  Charles  I. 
and  others  arc  in  the  National  Portrait  Gallery;  and  Nicholas 
(d.  1647),  a  sculptor,  who  worked  under  Bernini  at  Rome  and 
left  a  sketch>faook,  which,  with  a  note-book  of  liis  father's 
(giving  a  liat«I  hit  wvkt  between  16x4  and  1641),  is  in  the  Soaoe 
Mtiiifiii**- 

See  an  article  by  A.  E.  Bullock  In  the  ArehiUdKmt  Jtttitw, 
1907,  and  the  same  author's  illustrated  monograph  Some  SodftimU 
Workt  of  Nicholas  Stone  (Bacsford,  London,  1908). 

STONE,  a  market  town  in  the  western  parliamentary  divi^n 
of  Staffordshire,  England,  on  the  river  Trent,  7  m.  N.  of  Stafford 
by  the  North  Staffordshire  railway.  Pop.  of  urban  district 
(  igoi),  56S0.  Part  of  the  walls  and  crypt  remain  of  an  abbey 
which  dates  from  the  foundation  of  a  college  of  canons  in  670. 
The  church  of  St  Michael  dales  from  1750,  the  abbey  church 
having  collapsed  in  the  previous  year.  AUeyne's  grammar  school 
it  a  foundation  of  1558.  The  chief  industry  is  shoemaking, 
but  malting,  brewing  and  tanning  are  also  carried  on.  At  Bury 
Bank,  00  the  tdUt  to  the  north,  an  earthwork  is  traditionally 
eooaidered  to  ba  the  aite  of  the  capital  of  the  Kingdom  of 
Merda;  thne  are  other  mnha  m  the  ndghbouibood  at  Saxon 
Low.  •  •  '  ! 

STONB  (O.  Eng.  stdn;  the  word  is  common  to  Teutonic 
lang\iapcs,  rf.  Ger.  Sitin,  Du.  stren,  Dan.  and  Swe<I.  sUn;  the 
root  is  also  .seen  in  Gr.  aria,  pebble),  a  detached  piece  or  fragment 
of  riK  k  I  he  word  is  thus  applied  to  t  he  small  fragments  scattered 
in  the  ground  or  on  roads,  to  the  water-worn  jicbbles  of  the  sea 
•bore  or  river  beds,  and  to  the  hewn,  dressed  or  shaped  rock  used 
as  a  building  material,  with  which  this  article  deals.  A  qualifying 
word  generally  accompanies  "  stone  "  when  the  term  is  applied 
to  pieoea  ol  rack  cut  to  a  particular  MM  and  shape  and  used  for  a 


Ipedfic 


"hearth-stone,"  "grave- 


'fec.  Tletena*'p«MhMiBitone''liaaedofthaaemhierals 
which,  from  their  beauty  of  colour,  &c.,  thdr  rarity,  and  tome- 

times  their  hardness,  arc  valued  for  their  suitability  for  ornaments 
(see  Gi  Ms).    The  word  is  also  often  applied  to  many  objects 

resemblinp  a  stone  or  jiebblc,  such  as  llic  liard  kernel  of  certain 
fruits,  as  of  the  cherry,  plum,  peach,  &c.,  or  the  calculi  or  con- 

'  Also  called  J^inss^n   (Dict^  Bicy,.),  Jaii-icn  nr.r]  Janson. 

Possibly  he  was  the  brother  ni  the  (.rr.iril  i.(ier.icni  Janscn  or  John- 
son, of  Southwark,  who  in  1616  executed  the  bust  of  Shakespeare  in 
Stratford  church;  but  it  is  uncertain  whether  the  latter  was  identical 
wkh,  or  the  ion  of .  the  Dutch  tomb-maker  Gcfard  Jainea  described 
'  ~"  iniSM,  lived  for  tmatyw 


ia  Sbr  W.  Dugdale'a  Dkry  as  having,  i 
ycaniaEaglud  and  a>  the  lather  of  I 


crctions  sometimes  formed  in  the  gal!  or  urinary  bladder  or  the 
kidneys  (sec  Bi-adof.r  Diseases  and  Kidney  Diseases).  The 
"  stone  "  h.is  l>ccn  a  common  measure  of  weight  in  north- 
western Europe.  In  Germany  the  "  Stein  "  was  of  ao  to  72  lb. 
In  the  British  system  of  weights  the  'legal"  stone,  or  "horse- 
man's "  weight  is  of  14  ft  ■iMirdupoi.s;  in  weighing  wool  it 
also  of  14  but  it  now  usually  16  lb.  The  "< 
stone  for  fish  or  butdicr's  meat  is  of  8  lb. 

Btnlding-slme.—In  iiclecting  a  stone  for  bHiMhiC  . 
many  important  pointi  have  to  be  cwiaidewd.  The  atone  tmat 
be  strong  enough  to  bear  the  load  placed  upon  it,  it  must  be 
durable  and  weather  well  in  the  atmosphere  of  the  district,  and 
its  colour  and  appearance  need  to  be  studied.  It  must  further 
be  ascertained  whether  a  sufficient  supply  is  available,  and  the 
lirice  al.so  must  be  taken  into  ac»:r:i;n' ;  s<:imc  dilTiculty  is  often 
experienced  in  obtaining  a  suitable  stone  at  a  moderate  cost,  and 
considerations  of  expense  frequently  have  more  to  do  w^ith  the 
choice  of  a  slonc  than  the  architect  would  wish.  Where  there 
is  risk  of  Jin,  as  is  often  the  case  in  business  and  factory  premises, 
it  is  necessary  to  select  a  stone  able  to  stand  the  effect  of  a  great 
heat  without  damage.  Great  experience  of  the  Strength  of  atOMi 
and  of  their  behaviour  in  different  altnatlons  i»  dealtaMe;  bat 
even  when  this  knowledge  is  given  and  the  greatest  care  is 
combined  with  it,  some  point  may  be  ovedodwd.  Forenmple, 
the  stone  facing  of  the  Houses  of  Parliament  at  Westminster  was 
chos<-n  on  the  recommendation  of  a  commitlcc  cnmrKiitd  of  men 
of  eminent  scicntilk  an<l  technical  skill;  yet  it  has  not  w^cathered 
well  because  it  is  not  constitUt«l  to  ICritt  the  dMtSOyiag  CfiCCtt 
of  the  London  atmosphere. 

^  The  prime  factor  in  the  choice  of  a  building  stone  sboutd  be  the 
clitnaie  lo  which  the  material  has  to  be  exposed.    Stone  that  ia 

the  jmrc  country  air  has  proved  extremely  durable   „ . 

niay  quicldy  decay  in  an  impure  city  atmosphere,  or  ^jy**** 
when  subjected  to  the  stroag  salt  winds  from  the  sea. 
Extremes  of  temperature,  too.  are,  generally  speaking,  prejudicial  to 
the  life  of  stone,  the  alteraatioos  of  heat  and  cold  setting  up  mo\-e- 
meats  in  the  lutiMances  of  tiie  stone,  which,  though  slight,  will  in 
many  cases  hasten  its  dLsintegratlon.  There  are  few  materials  w  hich 
more  quickly  decay  and  fail  than  slonc  placed  under  unsuitable 
conditions.  An  analysis,  made  by  E.  G.  Clayton,  of  a  sample  of 
incrustation  found  on  the  Portland  stone  masoRfy  of  Sc  rauTs 
Cathedral,  London,  ga%'C  the  following  results 

Weight  percent. 

Water  Goet  at  100°)   3<a6 

Water  Oost  at  ISO*}   aa-^S 

Caiboa  (soot)   i>to 

Calcium  sulphate   $9-39 

Calcium  phoephate    .....  3-32 

Calcium  filicate   1-63 

Mai;ne^ium  silicate      .....  0-67 

Iron  silicate   .  3*40 

Sand  and  nnoomblaed  sfllea  .   .   .  ••06 


The  deposit  when  reduced  to  a  fine  grey  powder  and  placed  under 
the  microscope  did  not  appear  to  contain  any  organic  matter. 
Mr  Clayton  aays  that  tMs  test  points  to  the  fact  that  the  principal 
constituent  of  limestones,  namely  calcium  carbonate,  has  been 
changed  into  calciu:ii  sulph.iri:  l  y  Ihr  action  of  xitphiirous  and 
sulphuric  .arids  ever  present  in  the  smoky  Limrlon  air.  Imi>iiritie< 
of  thi>  nature  l(»i;.;e  on  the  tare  of  (he  stone  and  arc  dilutcfl  and 
driven  into  the  pores  by  subsequent  rain.  Having  by  their  chemical 
action  destfoycoa jiaitianof  the  substance  of  the  material,  they  cause 
a  slight  crust  to  form  on  the  surface  which  is  in  turn  washed  off. 
Carbonates  of  lime  and  magnesia,  the  chief  constituents  of  ordinary 
maibtn  aitd  limestones,  are  very  susceptible  to  the  solvent  action 
of  these  acids.  Pure  water  has  little  or  no  chemical  action  upon 
most  building  stones,  but  a  danper arises  to  a  porous  stone  even  wl-.cn 
situated  in  pure  air.  Water  will  soak  into  some  stones  in  consider- 
able quantities,  and  in  frosty  weather  this  fact  constitutes  a  setioos 
menace  to  the  rock;  for  water  when  passing  from  the  liquid  to  the 
solid  state  exerts  if  checked  an  enormous  pressure,  and  the  face,  and 
sometimes  the  bulk,  of  the  stone  is  frequently  damaged  in  this  way. 
One  of  the  best  precaurions  that  ran  tie  taWn  by  an  architect  i« 
a  personal  visit  to  the  quarry,  to  examine  the  stone  in  its  natural 
situation.  This,  of  course,  will  gixe  little  clue  to  its  l>chaviour  in 
an  impure  atmosphere,  and  therefore,  if  the  particular  stone  has  been 
previously  used  in  the  same  district,  the  buildings  in  which  it  bss 
been  emploved  should  alw  be  iupecied.  A  banTand  lasting  ateae 
will  show  the  marks  of  the  tooBug^  and  the  aiiisei  of  tho  blOMS  wiH 
be  sharp  and  good,  even  after  many  yean'  exposuie. 
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The  colour  has  a  conaidcrable  bearinfj  upon  the  selection  of  a 
but  (his.  although  a  vcr>'  important  mattor,  nuiNt  give  w;iy 
before  the  question  of  durability.    In  Urge  towna  and 
maaufacturing  districts  tUakotoifti 


ing  ,   

for  within  a  few  years  of  erectioii  tlw  exterior  at  a  buOdiat  in  tudk 
districts  is  disguised  under  a  coatinc  of  mmM  ud  grine. 

Should  the  stone  contain  iron,  espoebdy  In  the  form  of  "  pyrites," 

there  15  ii  ^a-M  liko!ihi>:K|  itf  its  being  stained  more  or  less  badly 
iiy  i:i  :,  '  riiii  "  If  the  nil  t  ii  is  (listribiiti-d  c\Tnl>  in  small  particles 
thruujjhiiiit  the  mass  the  rusting  may  do  no  ntorc  harm  than 
merely  deepen  the  tone  of  the  stune,  but  if  pcCMflt  in  Um  pieces 
the  stain  ttuty  be  so  serious  as  to  spoil  the  appearance  enttreiy. 

When  tlie  duabQity  of  »tone  na.s  not  been  tried  over  some  ron- 
rfdosble  period  in  a  buildini^  actually  emrted,  the  most  careful 
physical  attd  chemical  tests  should  be  made.    If  the 
stone  passes  the  following  te»t»  satisfactorily  it  may 


aafclv  be  assumed  to  be  of  good  quality  and  likdy  to  prove  duiablc 
(I)  KcNintance  to  crushing;  (a)  add  teet;  (})  aMocptr 


.      .  -  (4) 

micruacopical  examination. 

The  rGsisiance  to  crushing  varies  to  an  enMlfllWH  extent  with 
the  different  kinds  of  stone,  from  a  little  over  60  tooe  per  square 

foot,  which  is  the  limit  for  a  weak  limestone,  up  to  a  Ifjad  of  over 
1300  tons  necessuiry  to  cnish  the  hardest  granites.  In  general 
practice  the  load  place*!  u|Kin  stune  ihmild  ni>r  i-cd  (Hu  -ti  iit h  nf 
the  crushing  weight  .is  fuund  by  testirii;  typk,;!  s[H\inii  ns,  A 
inch  culie  is  a  convenient  »u»  often  adopted  tor  t lie  bloclis  to  which 
the  crushing  teat  is  to  be  applied. 

The  effect  prnoduced  by  soaldng  pieces  of  stone  for  some  days 
in  a  1  %  solution  of  sulphuric  and  hydrochloric  acids  will  decide 
roughly  whether  it  will  be  durable  m  a  city  atmosphere.  The 
vessel  containing  the  test  .'ihould  t>e  agitated  twice  a  day;  the 
action  of  the  aciJ  is  tu  disvilsi-  iioriinns  of  the  .stone  that  WWlld 
be  decomposed  by  the  action  of  smoke  and  acid  fumes. 

A  block  of  the  etene  wader  comiderat  ion  should  bedded dmmigUjr 
in  a  warn  k9n  or  oven  and  carefully  weighed  before  It  hat  tmieto 

absorb  moisture  from  the  air.  It  must  then  be  placed  to  soak  in 
clean  water  for  twenty-four  hours  and  after  removal  again  weighed. 
The  difference  between  the  weights  registered  will  give  the  weight 
of  water  abs^jrbod,  and  this  should  not  be  more  than  lo",,  of  the 
weight  of  the  dry  block.  There  are,  however,  exceptions  to  this 
test,  some  very  pc»ous  stones  being  capable  of  taking  up  a  large 
quantity  of  water  and  at  the  same  time  proving  duiable  in  use. 
But  such  material  is  Uabie  to  allow  damp  to  penetrate  through 
it  to  the  interior  of  the  buildiiig  in  which  it  is  employed. 

The  microscope  U  the  Ix>st  means  of  determining  the  structure 
of  a  stone,  and  of  rwognizing  the  pre-sence  of  m.itlcr  likely  to  ;ilTet  t 
its  usefulness  adversely.  Should  iron  pyrites  be  disco\'ercd  in  any 
quastity  the  stone  should  be  rejected,  as  this  impurity  easily 
aecofflposcs  on  exposure,  and  baoly  stains  and  sometimes  splits 

IIk  hardest,  least  absorbent,  and  most  compact  ,'ind  uniform 
stones  are  of  ancient  geological  formation,  and  with  time  and  in- 
cre.i.v  of  MifR  riin|Hisjirpre«iure  have  become  dense  and  very  hard. 
The  softer  stones  are  of  later  formation,  and  are  usu.illy  lighter 
in  weight  and  more  porous.  A  good  stone  should  ring  clearly 
when  struck  with  steel,  and  a  fresh  fracture  should  on  examination 
be  bright,  clean  and  sharp  in  texture  and  ffB>  fiun  hxiaa  gcains. 
A  dull  earthy  appearance  indicates  an  inferior  Stoneu 

.\  simple  test  for  determining  whether  a  stone  contains  much 
earthy  matter  is  this:  Some  small  chippings  from  the  stone  arc 
pliiced  in  a  ves»el  with  suOu  lent  water  to  rover  the  pieces,  and  are 
left  undisturVietJ  for  aljout  three -quarters  of  an  hour.  The  water 
is  then  gently  agitated.    With  stone  of  a  highly  crystalline  nature, 

havtflc  tu  particles  well  cemeated  toaether,  tlie  water  will  renwin 
clear,  out  stone  containing  earth  ana  day  idll  eatae  the  water  to 

become  thkk  and  cloudy  in  appearance. 

The  action  of  the  air  of  certain  districts  has  been  shown  to  l>e 
ptejudicial  to  the  durability  of  many  stones.  A  striking  instance 
of  this  r>ei~uli.irlty  ..tl  rdcd  by  Cleopatra's  .Niidlc 
on  the  Thames  Embankment.  This  is  an  Egyptian 
nowimenk  of  carved  inurilt  wbidi  wxioubtedlY  stood 
for  ioiiie  thownde  of  yean  wttn  Ktdte  deleifoiatioa  on  tne  spot 
from  which  it  was  removed.  But  since  Its  erection  In  London  it  has 
been  found  necessary  to  coat  it  periodically  with  a  preservative 
solution  in  order  to  check  the  rapi<l  decay  set  up  by  the  impurities 
of  the  LrOndon  atmosphere.  Similariy  the  Egyptian  olielisk  in 
Central  Park,  .New  York,  U.S.A.,  has  for  the  same  tea-ion  iicen 
coatad  with  a  pmaiatian  of  panffin  containing  creosote  dissolved 
in  turpentinek  Toe  surface  «  the  stone  was  heated  by  means  of 
lamps andchamial  stoveit,  and  thecompound  m  1  ii>  '  bot. 

The  most  usual  method  adopted  tor  prew  r.  stonework  is 
to  paint  the  exposed  surfaces  with  ordinary'  oil  coluur.  This  fills 
the  pores  of  the  stone  and  fiirms  a  coat  which,  though  weather- 
proof, completely  hidejs  the  natural  beauty  of  the  stone.  The  paint- 
ing must  be  redone  every  four  or  live  years.  BoUrd  linteed  oil  is 
aometimcs  used  on  stonework,  one  or  more  coats  being  well  brushed 
in  aftar  cleaning  it,  Ita  use  deepens  the  colour  of  the  stone,  and 
mkm  very  carefully  dooe  the  work  is  apt  to  appear  patchy.  A 
lame  niunber  of  praociaea  oooiiit  of  coatuiK  the  atoneworic  trith  a 


sfiliit  ion  of  soluble  silica.  In  KuUmann's  process  a  solution  of  silicate 
of  iKjt.i^h  or  soda  is  brushe<J  into  the  stone  ,ind,  aided  by  the  carlxinic 
acid  in  the  air,  acts  upon  some  of  the  constituents  of  the  stone 
and  forma  a  ham  wifaoewiuchia  not  liable  to  dacay.  ImMamtumfM 
^r«iccn,aaolutibaaf  aflicateof  soda  tsamlieduatilflieattrfiweof  tlia 
stone  has  become  saturated.  This  is  allowed  to  dry  and  a  idutioa 
of  chloride  of  calcium  is  then  ap[>lied  in  a  Mmilar  manner.  The 
two  solutions  act  together  and  by  decomposition  produce  an  insoluble 
silicate  of  lime  which  fills  the  pireM  of  (he  stone  and  binds  its  pai^ 
ticles  together,  thereby  checking  decay.  Baryta  water  will,  w^en 
applied  to  limeetowe  that  has  decayed  owing  to  the  action  of  sul- 
phurous fumes,  penetrate  into  and  solMify  tne  crumbling  portions, 
with  the  result  that  the  stone  is  reconstituted  and  becomes  hard 
and  quite  solid.  I*rofess»or  A.  H.  Church  employed  this  method 
in  arresting  the  decay  of  the  frescoes  in  the  Houses  of  I'.trliament 
and  the  stonework  of  the  chapter  hou.se  at  Westminster  was  also 
treated  by  hini  in  the  siirne  manner,  t'luale  is  tlte  name  given 
to  a  siliceous  preservative  spt-cially  recommended  for  use  upon  the 
litnestoncs  from  the  Hath  di'«trict.  It  may  also  be  applied  toother 
limestones,  and  to  bricks,  tiles,  terra<otta,  &c.  It  docaaotnatCfially 
change  the  appe.iiancc  of  the  stone  but  enters  the  poles  and  plSVeiltS 
decay.  Stonework  that  is  much  decaye<l  may  lie  restored  by 
Talnard's  Mct.illic  Stone,  which  is  a  natural  stone  of  trachyte  origin 
ri'ibice'l  l<i  powder.  The  s:ij:ie  is  restored  to  its  original  condition 
1".  r;:;\irv,'  \hv  |-iwrk'r  uith  an  iuid  «hich  i.'iftens  and  riMiuileS 
the  moliTuU-.s  without  decomposition.  The  invention  is  of  French 
origin  and  has  been  used  for  much  important  work  on  the  continent 
of  Europe  and  in  Eiuland. 

The  natural  bed  ol  a  stone  i.i  that  surf-are  on  which  it  wast 
dcpositcxl.    Kut  volcanic  and  other  disturUincea  may  have  ( 
since  that   time  and  completely    altcretl   ita    " I  «f,ft,_/ij^ 
and  tberefort  it  friMjuently  hapiK'ns  that  a  horizontal  ^'^^^'^ 
line  does  not  coincide  with  the  natural  bed  of  stone  as  it  rests  in^the 

htrfkmiK,  to  find  the  proper  bed  and  to  set  all  stones  wtth  thalr 

laminae  quite  lev'et.  Exceptions  to  this  rule  occur  in  the  projecting 
stones  of  cornices  am!  suing  courses,  esjxt  lally  those  with  undeiGHt 
mcmlK-rs  which  would  be  likely  to  drop  off  were  the  natund  bed  levd; 
in  these  rases  the  stones  should  Ix?  pl.ireil  on  e^l^e  with  the  Laminae 
vertical,  except  of  course  at  the  anj^les  of  the  building  where  the  stone 
must  be  specially  selected  and  laid  on  its  natural  bed.  Limestones 
and  sandstones  which  are  panular  in  atructuie  and  ate  found  with 
wide  planes  of  cleavage,  ^ving  deep  beds  wUch  can  bo  quarried 
inlargc  blocks  having  no  tendency  tosplit  in  any  particular  direction, 
rire  known  .as  freestone. 

St  jne  fn-sh  from  the  quarr>'  is  found  to  contain  a  quantity  of 
moisture  called  "  quarry  sap,"  on  account  of  whk:h  alt  stones  (even 

¥anite)  are  comparatively  soft  when  first  quarried. 
his  water  gradually  evaporates,  and  after  some  nuwths'  ^"^^V 
exposure  stones  that  were  ouite  soft  and  weak  wlwn  quarried 
acquire  hardness  and  strength.  For  these  reasons  It  is_  desirable 
from  an  economical  [K>irit  of  view  to  "  work  "  the  stone  to  its  desired 
sh.ipe  .and  ni  Mil;!  .imi  i  nv^v  i;  -aiu  n  soft  and  easiK'  w<ir',;able.  l!y 
adu|)ting  this  method  a  considenible  saving  in  carriage  will  be 
effected,  and  the  durability  of  the  stone  is  cnnanred.  for  the  quarry 
sap  on  dr>'ing  out  leaves  a  hard  outer  crust  or  protective  skin 
which  would  be  removed  if  the  working  of  the  stone  were  left  until 
it  h,-ul  become  seasoned.  It  is  an  interesting  f.ict  that  Sir  Christopher 
Wren  directed  that  the  stones  used  in  the  erection  of  St  Paul's 
Cathc<lrjl  should  tx:  seasoned  for  three  years  on  the  sea  Ix-ach. 

Huildiiig-Hlnnes  ar«.  (Iivid<.'<l  into  siAeial  ^;tcmps;  limestones  and 
s.iinfJs^ones  ;ire  ctussilie<l  as  atnicfjus  or     r.itsfietj  rrjck, 
granite  being  the  princ^^l  igneous  or  un.stracilied  stone. 


  of  cakium  carbonate  with  small  pro- 
portions of  other  substances.  They  arc  often  classified  under  four 

neads:  Compact  limestones  consist  of  carbonate  of  lime,  either 
pure  or  in  combituition  with  cby  and  sand.  Crantdnr  or  ooUiie 
limestones  consist  of  grains  of  carlionatc  of  lime  cemented  together 
by  the  s.ime  s::li-.t;uice  or  mixed  with  sand  and  clay.  The  grains 
are  egg-shaped  (hence  the  name  "  cnlitc  ")  and  vary  in  size  from 
tiny  partidae  to  inino  aa  Imib  aa  paaa,  SMfy  liaMitaoae  cowiin 
almoat  entirety  or  imalt  ebella,  cemented  togeCner  by  caifMxiate  of 
lime.  Magnetian  limestones  are  composed  of  carbonates  of  lime 
and  map:nosia  in  %'ar)'inK  proportioiu,  and  usually  also  contain  small 
quantities  of  silica,  iron  and  alumina.  Stones  having  less  than 
15  ",,  of  magnesia  are  not  rl.isscd  under  this  hi-.id.  Dcjomiles  an 
limestones  containing  equal  proiwrtions  of  carlxmatc  of  lime  and 
carbonate  of  magnesia.  Many  of  the  finest  building-stones  are 
limestones.  In  England  typical  examples  are  the  Rath  stones, 
Portland  stone  and  Kentish  ragatone,  and  in  America  those  from 
the  states  of  New  Yorit,  Indiana  (Bedford  quarrj*.  light  brown  stone), 
Illinois  fC.rafton  and  Chester  quarriM)  and  Kentucky  (Bowling 
Crreen  stoin-.  lii;ht  tjre> .  similar  to  Portland).  Notable  French 
limestones  are  obtaimxl  from  the  quarries  at  Peuren  (cream), 
Chiteau-Gaillard  (white),  Abrots,  Normandoux  (white),  and  Villars 
(light  brown).  The  hardest  and  closest  grained  of  these  are  capable 
of  taking  a  fine  polish.  Limestones  should  lie  used  with  can  aa 
they  are  uncertain  in  their  behaviour  and  usually  mAne  difficult  to 
work  than  sandstones,  and  aa  a  geneiml  rale  they  do  not  alaiid  the 
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action  <A  welL  On  being  treated  with  a  dilute  acid,  linwetones 
will  cfferveeoe  and  by  thia  teat  thqf  can  easily  be  identified.  Limc- 
fiones  weigh  between  130  lb  and  iM  lb  per  cubic  U>ot.  They  vary 
in  colour,  but  mrwt  of  them  are  cream  or  >X'Uowish  brown.  MarhU 
is  a  limestone  which  has  been  clumped  by  thf  ai  i  i  hiai  ;inil 

prt-isuro  into  a  cr>'!itallinc  form.  Many  lieautiful  vanctas  are  found 
which  are  suitable  (or  interior  decoration,  s;ii  h  .^.s  tor  c  olumns,  wall 
lining,  pavine.  Sue.,  and  in  dr)r  nunny  climates  they  may  be  employed 
wUbncatenect  inejcternalaitiiationa.  They  will  take  a  high  poiish 
and  the  fine  grained  varietiea  are  well  adapted  for  intricate  carving. 
The  principal  supplies  of  marble  arc  drawn  from  Italy,  Belgium 
and  trance,  but  the  inarble.*  from  Ireland  and  those  from  Devon- 
shire and  E>crby5hire  posscBs  a  remarkable  range  of  colour  and 
varictv  of  m.irkiiii;-...  .XTiit-ric^i  h.is  few  nonti'.i:  i.ilourrtl  ni.iriilf?.; 
most  of  the  stones  qu;irric<l  are  white  or  black.    The  states  uf 

Vtrawnt  cWest  Kutlanr!  .^nd  suthtiiMd  FtUa  WHinBiJu  Tawwawe 
and  Georgia  produce  l.ir><e  ciuantltlea  of  marble.    Mamas  and 

uagfiola  arc  imitations  of  marbles,  and  their  maniifacttire  and  use 
are  described  in  Pla-stbrwurk. 

Sandilones  arc  composed  of  grains  of  sand  held  together  b>"  a 
CeiiU'Otin^  subst.jni-c  to  form  .1  coitiji.irt  nx-k.  The  ccincnlin^ 
medium  may  be  »ilica,  alumina,  carbonate  uf  lime  or  an  oxide  of 
iron.  Those  stones  that  have  a  siliceous  cenuMit  are  the  most 
durable.  Sandstones  vary  more  in  colour  than  limestones,  the 
colour  being  lareely  due  to  the  presence  of  iron.  Cream,  brown, 
grey,  pink,  red,  fight  and  dark  blue,  and  drab  are  common  colotin. 
Typical  Hritish  sandittnnes  are  Coraehill  (red)  from  Durnfrievshire, 
tht  ^  I  rk-hirc  sandstones  (brownl.  Pennant  stone  and  I'orest  uf 
Dean  (blue  and  ?rey)  from  Gloucestershire.  In  America  .-kindsioiif^ 
are  quarried  in  many  states,  princitully  Connecticut  (brown  stone), 
New  York  (PMadam  red  stone),  Ohio  (Amherst  Bcrca  and  other 
quarries,  li^  brown  or  grey  atOM)  and  Massachusetts  (Long- 
meadow  bfown  stone).  The  textlUtt  of  sandstones  varies  from  a 
fine,  almost  microstcopical.  grain  to  one  compostd  of  large  particle* 
of  sand.  It  will  generidly  be  found  that  tiic  hL-a-.TCst,  densest, 
least  porouH  and  mmt  lasting  stones  are  those  with  a  fine  grain. 

Grantlfs  arc  igncjus  nx'ks  formed  by  wicanic  action  and  arc  of  all 
geological  ages.  Granite  U  comixiseil  of  quartz,  felspar  and  mica 
intimately  compacted  in  varying  proportions  to  form  a  hard  granular 
stone,  yuanz  is  the  principal  constituent  and  imparts  to  the  nx-k 
the  qualities  ol  durability  and  atKOgtll.  Stones  containing  a  large 
proportion  of  quartz  arc  hard  and  tHAcnh  to  work.  Felspar  of 
an  earthy  nature  ia  opaque  in  appearance  and  is  luiWe  to  decay; 
it  should  l)e  clear  and  almost  tr,insi>arent.  The  characteristic 
colour  of  the  granite  is  generally  due  to  this  substance,  but  the 
stone  is  often  affeited  by  the  nature  of  the  mica  it  contains,  wliLtl\L-r 
it  be  light  or  dark  in  tint.  Granite  is  the  hardest,  strongest  and 
iWMt  dimbte  of  bualdiag-«toaea,  and  ia  diliicult  and  ooaily  to  wmk. 
When  pOtUied,  many  varietiea  present  a  beautiful  and  lasting 
■Ulfaee.  By  reason  of  its  strength  and  toughness  this  stone  is  often 
uaed  for  foundations,  bases,  columns,  kerlM  and  paving  and  in  all 
portions  where  great  strength  is  retjuired.  The  granites  from  the 
Peterhearl  and  Aberdeen  districts  of  S<:otland  and  from  Cornwall 
and  Oc\'onshire  in  England  arc  much  used.  In  the  United  States 
■Md  gmaitca  are  quarried  in  ConiMcticut,  Masaachuaetta  and 
Minnesota.  Canada,  especially  the  caiteraproyiiioes,  supplies  many 
CKcellent  varieties  of  granites.  Much  granite  ia  also  espottcd  from 
Norway  and  Sweden.  Syenitie  granite  contains  hornblende  in 
addition  to  quartz,  felspar  and  mica.  True  symiU  consists  of 
quart/,  fclspur  and  hornblende,  the  l.itipr  Liking  the  pl.\rn  of  mica. 
It  obtains  its  name  from  a  stone  found  at  Sycne  in  Egypt,  but  it 
baa  since  been  discoverad  that  thia  atone  ia  not  •  "  ^enite  "  as  it 
actually  contalna  more  mia  than  homblcade.  These  rocka  are 
^  law  nadawMwdnioiB  far  pnvfaig  and  tand-nwlaHing  than  for 


very  bar 
budding 


SlalMw'Tlie  slate  used  for  roofing  and  other  purposes  in  building 
ia  a  ftne-sraiaed  and  compact  rock  composed  of  sandy  clay  which 
has  been  more  or  less  metamorphosed  fjy  the  action  of  heat  and 
tremendous  presture.  Such  riKks  were  origiu.illy  deposited  in 
the  form  of  sediment  by  the  sea  or  river,  afterwards  becoming 
compactedby  the  continual  heaping  up  of  superincumbent  material. 
0)wing  no  doubt  to  some  sliding  motion  basing  at  some  time  taken 
pta-.  c.  s\My  HH'ks  are  capable  of  being  split  into  thin  sheets  which  arc 
trimnicd  to  the  various  marketable  siMs.  A  good  slate  U  hard, 
tough  and  non-absorlx-nt.  will  gi\e  out  a  metallic  ring  if  struck, 
and  when  trimmed  it  will  not  splinter  nor  will  the  ed;;es  lievijine 
ragged.  Slates  range  in  colour  from  purple  to  grey  and  green. 
The  l)est-known  British  slates  are  those  of  the  Welsh  and  Westmor- 
land quarries.  In  Aniericji  good  slate  is  found  in  the  states  of  New 
Yorfci  PMUqrtvnnin nnd  .Maine.   (See  also  K(X)F!i.) 

There  are  several  kinds  of  artificial  stone  on  the  market,  consisting 
of  fin*  cement  concrete  placed  to  set  in  wooden  or  iron  mould-.. 
,  nnjt  Although  from  an  artistic  point  of  view  its  iir*  is  not 
desirable,  it  Ls  prepareii  with  such  c.ire  th.it  its  cht'.tp- 
ness.  strength  and  uniform  chanuter  have  led  to  its  wide 
employment.  One  of  the  best-known  varieties  is  Victoria  stoHt 
vhidi  k  coq|WiiBd  ^  indy  crushed  Mount  jSorrel  (Leke«tershire) 


of  tlmetococ^ 


eaccfuUy  mixed  by  machinery  in  the 
and  lilica  into  BOuUa  of  the  vequiicd 


ipe.  When  the   

theUodBplaoadiaaaotutian  of  silicate  of  S4>da  for  aboHt  two  weeks 
for  the  pinpooe  of  faidarBting  and  hardenin|(  them.  Many  manufac- 
turers turn  out  a  material  that  is  practically  UM^'ponm  and  is 

.liiU'  t'dii  t  u  r.iv  ^:l  ri'^i-<i  tilt'  I  iiiiiidint  inlliifTt  of  era  ifr  iif  iW 
impure  atmosphere  of  large  towns. 

See  Rivington's  Notes  on  Building  Construdion.  vol.  iii.;  F.  E. 
Kidder,  ButUing  Construction  and  Suprrinlendenct,  vol.  i. ;  F. 
Merril,  Stones  Jor  Building  and  Decoration  (American);  H.  Blagrova, 
idarbU  Decoration ;  W.  R.  Johnson,  Report  on  Building  SIoh*  fm 
ExtensiaH  </  Uniled  Slaut  Ca^Mi  Xtitrt  ti  Cnmittm  nptm  Jte 
DecaytfSltmattlKFthuatlMmiiui^,  iSTBt.) 

STONE  AGE,  the  term  employed  by  anthropoIoRi:>is  to  describe 
the  earliest  stage  of  human  civilization  when  man  had  gained  no 
knowledge  of  metals,  and  his  weapons  and  utensils  were  formed  of 
stone,  horn  or  bone.  The  term  has  no  chronological  value,  u 
the  Stone  Age  was  earlier  fai  aome  parts  of  the  world  than  ia 
others,  and  even  to-day  races  eiist  wbo  are  still  in  their  Stone 
Age.  This  first  period  of  human  culture  has  been  subdivided  by 
Lord  Aveburyinto  Palaeelitkie  and  NeriUkk,  words  wUch  have 
been  generally  accepted  as  expreaung  the  two  stages  of  the  rou^h, 
unpolished  and  the  finely  finished  and  r"****^  stone  implemaits. 
(Sec  Archaf.oi.(x;v.) 

STONE-PLY,  the  name  given  to  mcdium-sizci^.  ncuTopicrous 
insciis  <if  ihc  family  Perlidac  wHth  long  flexible  antennae,  wide 
thoracic  sterna  and  with  the  wings  resembling,  as  regards  size, 
iluifie  and  the  fan-like  folding  of  the  l>oslcrior  pair,  those  tj-pical 
of  the  CJrthoi)tera  except  that  the  anterior  pair  is  membranous 
and  ikot  coriaceous.  The  immature  forms,  which  are  aquatic, 
camivofotis  and  active,  ate  very  like  the  adtilts  except  in  the 
absence  of  wings  and  in  their  method  of  respiration,  which  is 
cither  cutaneous  or  effected  by  means  of  variously  placed  integn- 
mental  tttfts  tidily  supplied  irith  tracheae;  By  someauthcnsthe 
Perlidao  an  icimed  as  a  ipedal  order,  Pleooptera;  1^  othm 
as  a  sob-ofder  of  an  order  Platypteta,  wbidi  contalna  the 
Tcrmltidae  and  some  other  insects  as  well. 

STONEHAM,  a  township  of  Middlesex  coiuity,  Massachusetts, 
U.S.A.  Pop.  (1890),  6155;  (iQoo),  6107;  (1010.  U.S.  Census), 
7oqo,  Area,  6'6  sq.  m.  In  the  township  is  Spot.  Poin!.  a  Lirge 
lake  with  islets,  so  named  in  i6j?  by  Ciovrrnor  John  W  nithinp 
and  others  who  then  first  di.scovcrcd  il;  it  is  a  storngc  l).^slt.  iur 
the  Metropolitan  Water  District,  and  supplies  Medlord,  MclroK 
and  Stoneham.  A  large  part  (730  acres)  of  the  Middlesex  Felb 
Reservation  of  the  Metropolitan  Park  System  is  in  Stoneham. 
The  village  of  Stoneham,  with  the  only  post  office  in  the  town- 
ship.isabout  9  m.  north  by  cast  of  BosUm,  aod  is  served  hy  the 
Boston  ft  Main  faflway  aadby  iBtar-«ibBnfiaGliicliBBa;it  bss 
a  publicllbniy.  Steam  power  was  first  used  fat  As  mmiseture 
of  shoes  in  Stoneham  by  John  Hill  ft  Co.,  who  Introdiioed  many 
labour-saving  devices,  notably  the  heeling  machine  (iR6j). 
Stoneham,  long  a  part  of  ChaHcstown  and  first  settled  about 
t66S,  was  incorjxjraled  as  a  township  in  1735,  but  ItS 
boundaries  have  been  frequently  changed  since  then. 

STONEHAVEN  (hually  i7j»«/ij':r).  a  police  burgh,  seaport 
and  county  town  of  K.inrardincshirc,  Scotland.  15  vn.  S.S.W.  of 
.Aberdeen  by  rail.  Pop.  (kjoi),  4577,  It  con.sists of  two  quarters, 
the  old  town  picturesquely  si',  uati-d  on  the  stiuth  bank  of  the 
Cauon  and  the  new  on  the  lin  :  iiLtween  this  stream  and  the 
Cowie,  the  two  being  connected  by  the  bridge  which  carries  the 
main  road  from  the  south  to  Aberdeen.  The  principal  buildings 
are  the  market-house  and  town  hall,  and  the  industries  iachide 
distilling,  brewing,  tanning,  the  msking  of  net,  rope  sad  twine 
and  twooUen  manufactures.  The  haihour,  a  natural  basin,  is 
protected  on  the  south-east  by  cliffs  and  has  a  quay.  The  trade 
i.s  mostly  in  ro.il  ,ind  lime  and  the  exports  arc  chictlv  .T^trii  ult  ur,'.]. 
The  town  is  an  important  centre  of  the  fishing  indj.-.try,  and  has 
become  a  favourite  w.Ur ring-place.  On  the  decay  of  Kincardine, 
the  original  capital,  Stonehaven  became  the  county  town  in  1600, 
and  sulTercd  heavily  during  the  covenanting  troubles,  Montrose 
selling  it  on  fire  in  1645.  The  Slug  Road  to  Banchorj'-Tcruan, 
or  Upper  Banchory  (pop.  1475),  '5  distant,  a  favourite 
residential  resort  of  Aberdeen  dtitensi,  begins  at  SloneiuiveB. 
It  pursues  mainly  a  north-western  directhm,  at  one  point  f 
canded  over  the  shoulder  of  Caiin  man-earn  (1345  ft.). 
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nONBHBNOB  (Sax.  SlanMengtsI,  hanging  siones),  a  circular 
group  of  huge  standing  stones  (sec  Stune  MoNL'M£>rrs),  situated 
on  Salisbury  Plain,  Wiltshire,  England,  about  7  m.  N.  of 
Salisbaiy.  Until  oompwativdy  racent  times  the  surrounding 
dHtrict  WIS  in  a  sUte  of  nsttire  with  mcKly  n  Uiia  owtiiis  «f 
tarfinte^wiMd  with  tufu  of  heath  atid  dwarf  tlibtiM,  biit  bin 
of  tnea  and  ihnifaa  and  ahcfether  devoid  of  the  wwfcs  «t  nan, 
with  the  eioaptioB  o(  a  Mfics  o(  pnUstoilc  banows  of  the  Bfonae 
Age  which,  singly  and  in  groups,  studded  the  landscape.  It  is 
safe  to  say  that  no  prehistoric  monument  in  Great  Britain  has 
(iven  lise  to  more  s|>cculation  as  to  its  origin,  date  and  purpose; 
and  although  the  few  hoary  stones  sltil  extant  are  but  a  small 
{wrtion  of  the  original  structure  they  are  still  suri:ti[:!iLly  iniijosing 
to  cxdlc  the  wonder  of  the  pas&ing  traveller,  and  mysterious 
enough  to  puzzle  the  antiquary. 

Stonehengc  was  first  mentioned  by  Nennius  in  the  oth  century, 
who  aaacrta  that  it  was  erected  in  commemoration  o:  ilie  40oitobles 
who  wen  ticufaeiouBly  slain  near  the  spot  by  Uengist  in  472. 
A  ffanbr  aeooont  of  ita  oricm  k  pwn  ia  the  tnada  of  the  Wdih 
baida*  when  its  enethm  b  attdbated  to  Aurdhia  Anfanrini, 
the  anccenor  of  Vortigecn.  TUi  was  Rganted  as  a  mhacatons 
feat  brought  about  by  the  incantations  01  the  magici.-in  Merlin, 
who  caused  a  great  stone  circle  in  Ireland  (s.rid  to  have  been 
previously  carried  thither  out  of  Africa  by  giants)  lo  be  trans- 
ported to  Salisburj"  Plain,  where,  at  Merlin's  "  word  of  power," 
all  the  stcmrs  movcci  into  their  proper  places.  On  the  other 
hand,  the  Welsh  bard  .■Vneurin  states  that  Stonehengc  existed 
before  the  time  of  Aurclius,  whose  title  uf  .\mbrosius  may,  as  sug- 
gested by  Da\-ies,  have  been  derived  from  Stonehengc.  Geoffrey 
of  Monmouth,  in  reeonling  the  death  of  Constantine,  which  took 
irfaoe  about  the  middle  of  the  6th  ce&tuiy  (ftsltrte  irtlMMMn}, 
■Utcs  that  he  waa  boned  "doae  by  Uther  Pendngoii,  whhhi 
the  stTuctuw  of  UiHiea  iridch  was  let  up  with  wooderful  art  not 
far  from  Salisbuiy,  and  called  in  the  EngKih  tongue,  Stone- 
henge."  Inigo  Jones,  in  his  work  on  Stonehengc,  published  in 
1655,  endeavours  to  prove  that  it  was  a  "  Roman  temple, 
inscribed  to  C:iclus,  the  senior  of  the  heathen  gods,  and  built 
after  the  Tuscan  order."  This  theory  was  attacked  by  Dr 
Charleton  (1725),  one  of  the  physicians  of  Charles  II.,  who 
muntained  that  it  was  erected  by  the  Danes,  and  coitsequcntly 
after  the  departure  of  the  Romans  from  Britain.  The  next 
oontravRdalist  who  appeared  on  the  scene  was  the  famous  Dr 
Stukdgr  (1740)  who  propounded  the  theory  that  Stonehenget  the 
■tone  dide  at  AvdMuy  (Abuiy),  ttc,  wen  temples  tor  aeipent 
wonifaip,  "  Dtacontia  "  aa  he  called  them,  tlie  aeipeat  wonhip- 
pers  being  the  Druids.  Siihatiqimtf,  wiiten  dnpped  the  ophite 
portion  of  this  theory,  but  still  continued  to  ngm  Stooehenge 
as  a  temi)!c'  <  ir  <>hsLT\  ator>-  nf  the  Druids.  Lord  Avebury  regards 
it  as  a  temple  oi  the  iironze  .Age  (1500-1000  B.C.),  though  appar- 
ently it  was  not  all  erected  at  one  time,  the  inner  drde  of  small 
nnwrought,  blue  stones  being  probably  older  than  the  rest 
(Prekistork  Times).  On  the  other  hand  James  Fergusson 
(187a)  contended  that  it  was  a  sepulchral  monument  of  the  Saxon 
period* 

The  original  rnunber  and  position  of  the  stones  have  suffered 
b  the  coune  oi  thae  fram  wfatd  and  weather,  in  days  when 
aichaeological  interest  was  not  aHve  to  the  importance  of  pre- 
serving ao  aadent  a  monumeBt.  That,  however,  these  natursl 
causes  of  iu  dflapidatlon  wan  asristtd  by  tfaesacifligioas  hand 
of  man  there  is  no  lack  of  documentary  evidence.  Thus  Inigo 
Jones  lan^rr.t'!  the  disappearance  of  stones  that  were  s'anrlini,' 
when  he  measured  it;  and  both  Stukely  atid  Aubrey  deplore 
the  loss  of  fallen  stones  that  were  removed  to  make  bridges, 
mill-dams  and  the  Uke.  On  the  evening  of  the  31st  of  December 
1900,  one  of  the  outer  trilithoiis  (.12  on  plan),  with  its  lintel, 
was  blown  down  in  the  course  of  a  severe  storm,  this  being  the 
fntflsll^ne  since  the  3rd  of  January  1797,  when  one  of  the  fine 
tiflithoDS  (j7,  58)  oi  the  horseshoe  fell.  This  catastrophe 
sttncted  miewed  attention  to  the  state  of  Stonehenge,  and 

■Wrh  llirUHfffn  *«««*fcplM  »■  ta  tin.  »«Mng  «l  |iir«utin«»««g«iiiat 

tafher  decay. 

The  annexed  plan,  wUch  is  that  of  FnfcsBur  Flinden  Petiie, 

XXV.  J)I 


shows  the  stale  of  Stonehenge  at  the  moment  preceding  the  fall 
of  the  thlithon  on  the  31st  of  December  1900.  Within  a  circular 
earthwork,  300  ft.  in  diameter  and  approached  from  the  north- 
east by  a  nad  or  avenue  which  can  still  be  traced  by  banks  of 
earth,  is  an  outer  circle  of  triUthons  (100  ft.  b  diaawter)  formed  by 
great  monoliths  (sanens),  ori^jnally  thirty  ia  nmher,  wtthkige 


KALE  OF  FEET 
StoTieg  atuuUng  on  30*S$timiti'tM9 

S^Stonet  recumbent  on  tame  da(t. 


liittcl  stones,  .\bout  0  ft.  within  this  circle  and  concentric 
with  it  is  another,  lormed  of  smaller  "blue  Mones,"  originally 
forty  in  number,  but  only  a  few  of  which  now  remain  in  iiku; 
within  that  was  a  horseshoe  of  five  huge  trilithons  formed  by  ten 
monoliths  with  their  imposts  (sll  sarscns) ;  and  within  the  hone- 
shoe  was  an  iimcr  horissboe  of  "  blue  stones,"  originally  nine- 
teen in  number.  The  open  part  of  the  hoMMhoe  eisctfy  teon 
the  suniiie  at  the  snnuner  solstice.  Beyond  the  outer  circle 
( not  shown  on  plan)  a  great  monolith— the  sun  stone,  or  so-called 
"  Friar's  Heel " — standing  on  the  axis  of  the  horseshoe,  marics 
the  jxjint  where  a  s;H-ct;itor,  centrally  placed  within  the  horse- 
shoe, would  see  the  sun  rise  on  the  horizon  at  the  solstice.  On 
the  circumference  of  the  earthern  circle  or  surrounding  rampart 
(not  shown  on  plan),  which  is  here  intentionally  broken,  a  great 
recumbent  stone — the  alauglufr  stuju- — lies  along  the  axis: 
and  across  the  axis,  near  the  central  curve  of  the  inner  horse- 
shoe, lies  a  line  recumbent  stone — the  altar  stone — is  ft.  long. 

Only  half  the  outer  circle  (sarscns)  now  remained  upright, 
three  on  the  west,  thirteen  on  the  cast;  and  this  indicated  the 
effect  of  the  pnevalent  west  wind.  The  fall  of  tiilitbanM  audits 
lintd  opened  a  hutfer  path  to  the  wind,  and  added  to  the  danger 
of  further  destruction.  Moreover,  the  narrow  psMsgei  between 
the  eastern  monoliths  had  become  worn  by  use  into  hdlows  wUdi 
tlireatened  their  found;itions.  lite  acquisition  of  Salisburj' 
Main  by  tlie  war  otbce  for  military  purposes  seemed  likely, 
again,  to  add  to  the  risk  of  harm  from  thoii^;!iLksi  visitors. 
For  all  reasons  an  attempt  to  preserve  Stonehenge  was  desirable, 
and  the  owner.  Sir  Kdmund  .^ntrobus'  was  willing,  on  certain 
conditions,  as  to  limitations  of  access,  to  co-operate  with  the 
Society  of  .Antiqusiics,  Wiltshire  Archaeological  Sodety  and 
Society  for  the  Preservation  of  Ancient  Monuments  in  tnUag 
such  steps  as  might  be  necessary  to  preveet  men  stones  firon 
falling,  and  even  (if  possible)  to  set  up  some  which  had  fallen. 

*Tbe  ownership  of  Stonehenge  having  been  questioned.  Sir 
E.  Aatrabus's  legal  thla  to  it  waa  ooafinnad  by  a  laweuit  in  1905. 
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The  iocielies  advised  that  Irilithon  6,  7,  with  lintel — which  had 
slewed  round — ami  trihthoii  56  which  was  leaning  at  a  dangerous 
angle,  should  he  rx.Miv.wd  wnh  a  view  to  rcplarcmcnt  with  as 
little  excavation  as  possibli-,  th.it  thr  r.Kintnith  .iiid  lintel  33  be 
re  placed,  and  its  com[M'"°"  sarscn  (21)  secured;  and  that  thli- 
tiu^  57i  5^1  shotild  be  rc-crcctcd  in  its  place,  which  was  exactly 
knoira.  Steps  were  taken  to  place  the  matter  in  the  hands  of 
engiaceting  experts.  On  the  t^Hh  of  September  1901  trOithon 
56  ifw  flocccssfuUy  niced  to  a  peipeiulicular  position.  It  tben 
pfttaatcd  an  imporing  appcanuic^tfndtm  ai  ft.  >bovogw>mid: 
iU  total  length  WW  fouad  to  bo  19  It.  6  b.,  and  its  weight  about 
30  tons.  The  exoivitioiis  mere  canied  to  a  depth  of  8  ft.  3  in. 
below  the  datum  line,  and  many  objects  were  found,  including 
chippings  and  lumps  of  the  stones,  stone  tools,  bones,  and  (in 
the  upper  strata)  coins  and  fragments  of  potter>'.  Nearly  100 
stone  implements  were  excavated — axes,  hammer  axes,  stone 
hammers  and  mauls— which,  according  to  Dr  Gowland,  who 
superintended  the  work,  had  been  usc<l  not  only  for  breaking  the 
rude  blocks  into  regular  forms,  but  also  for  working  down  their 
faces  to  a  level  or  curved  suffaoc.  No  light  was  thrown,  however, 
on  the  transport  of  the  blodka. 

Notwiihsianding  tlie  many  attempts,  both  by  excavatioDS 
aad  tptailative  uritioA  to  elucidate  the  hiitoiy  of  thb  unique 
MO— leat,  the  aidwealogkal  data  anOaUe  ane  iBnadent  to 
decide  definitely  between  tlie  oonfiictfng  opinioni  held  with 
fCgard  to  the  date  of  its  construction  and  the  purpose  for  which  it 
was  originally  intended.  The  finding  of  chifw  of  "  sarsens  "  and 
"  blue  stones  "  together  "  down  to  the  l)cd  of  the  rock  "  would 
seem  to  disprove  the  theory  that  the  inner  circle  and  inner 
horseshoe  were  built  earlier  than  ihc  rest  of  the  monument. 
Dr  Gowland  at  a  meeting  of  the  Society  oi  Antiquaries  (Dec.  iq, 
igoi),  read  a  paper  on  his  recent  excavations  on  the  site  of 
Stonebeage,  in  which  he  came  to  the  conclusion  that  the  struc- 
ture was  a  temple  dedicated  to  the  worship  of  the  sun,  and  he 
MS^BS  Ua  election  to  tlie  end  of  the  Neolithic  period  (aooo  to 
iSos  bjc.),  on  the  gRwnd  that  no  brooae  iaplameutt  or  lelic* 
wefe  found  during  U>  expiondona.  It  doei  not  follow,  however, 
from  the  fact  that  only  ttooe  teob  were  found  at  the  bottom  of 
the  trenches  that  the  monument  was  constructed  when  metal 
tools  were  unknown,  because  none  of  the  Stonehenge  tools  have 
the  rharaclcrustic  forms  of  Neolithic  implements,  so  that  they 
might  have  been  specially  improvised  for  the  purpose  of  roughly 
hewing  these  huge  sioiils,  for  wliii  li,  indeed,  they  were  really 
better  adapted,  and  mure  easily  procured,  than  the  early  and 
very  costly  metal  tools  of  the  Bronze  Age.  On  the  other  hand, 
the  recorded  discovery  of  iron  armour,  Roman  and  British 
pottery  and  coins,  together  with  the  bones  and  horns  of  deer 
ud  other  nninials,  is  of  little  evidential  value  without  a  precise 
neoid  of  the  dKuaataacea  hi  wUeh  tbey  w«fe  foaad.  Only 
one  bhject,  vba  an  Inoemo  buiMCf  teems  to  the  pnsent  writer 
to  have  any  dinmological  value,  as  it  is  an  undoubted  sqMddnal 
relic  of  the  Bronze  Age. 

That  I  he  sun  on  midsummer  day  rises  nearly,  but  not  quite, 
in  line  with  the  "  avenue  "  and  over  the  Friar's  Heel,  has  long 
been  advanced  as  the  chief  argument  in  support  of  the  theory 
that  Stonehenge  was  a  temple  for  sun-worship.  On  the  sup- 
position that  this  stone  was  raised  to  m.irk  exactly  the  line  of 
sunrise  on  midsummer's  day  when  the  structure  w.-is  erected,  it 
would  naturally  follow,owing  to  wcll-kno .vn  :i'<tronomical causes, 
that  in  the  courM  of  time  the  direction  of  this  line  would  slowly 
tudergo  a  change,  and  that,  at  any  subsequent  date  since, 
the  amount  of  deviation  would  be  commensomte  with  the  lapse 
of  thne,  thus  supplying  chronological  data  to  astionomers  for 
detsniilning  the  age  of  the  boUiiling.  The  sofaitlon  of  this 
proMem  has  recent^  been  attempted  by  Sir  Norman  Lockyer 
(Sionekenge  and  other  British  Stone  UonumetUs),  who  calculates 
that  on  midsummer  day.  lOSo  B.C.,  the  sun  wouM  rise  exactly 
over  the  Friar's  Heel,  and  in  a  direct  line  with  the  axis  of  the 
temple  and  "  avenue."  I  In  ainjve  liate  he  therefore  consider.^ 
to  be  the  date  of  the  erection  of  this  great  national  monument, 
within  .T  margin  of  possible  error,  on  cither  side,  of  .;c>o  years. 

Looking  at  Stonebeage  from  the  architectural  standpoint, 


j  there  can  \yc  no  hesitancy  in  regarding  it  as  an  advanced  rp- 
prescniative  of  the  ordinary  sio:ie  circles,  some  two  hundred 
of  which,  great  and  small,  are  known  within  the  British  Ukt. 
it  is,  however,  differentiated  from  them  all  by  having  hem 
stomes,  capstones,  tenons  and  sockets.  That  its  aoaloguea  woe 
cUeily  used  as  sepulchres  has  been  fully  establiibad,  aad  dil 
is  presumptive  evidence  that  the  squukhrsl  dsmcat  wa%  n 
least,  one  of  the  objecu  for  which  lloniihiiBp  waa  construoej; 
and  it  wo  probably  for  treason  that  ft  WIS  erected  on  Salit 
bury  Fbu,  where  there  already  eaistad  an  eatensive  necropoiii 
of  the  Bronze  Age.  Nor  would  this  by  any  means  miliiatr 
against  its  use  as  a  temple  for  consecrating  the  dead,  or  for 
sun  worship,  or  any  other  religious  purpose. 

.'\r  TiioHn  tKs — .\monK  numerous  writings  on  Stonehenge  may 
\n-  me-.:i  ■i.c!  .i'dvic.iu-tgjr  and  Af'ury,  by  Ur  William  Stukcly  (1740: 
reprmlcd  in  iti4<));  Uavics,  Ceiltc  iUiearckes  (liiu^y,  and  liytkciogy 
of  the  Driiidt{tio9)iHoani,  Ancient  H'illjAire(i8i3).v«]I.L:  Browne. 
An  lUuOrttiM  «f  Stonehengie  and  Abury  (1833):  FeiKuason,  XmIc 
Slone  Xfonummts  (iR7j) ;  Long.  Stonekengt  and  its  Barrows  (1876): 

C.  idlt  ^  ,  Stanrhenge  rinird  in  the  Litkt  of  Ancient  History  and  Uodua 
Oiscna/ioii  (1H77!,    \V.  M.  FlindeT»  Pctric,  SUmehtntt:  Plans. 

'st:ripttons  /irt.i  Th(Ofic^  (1880);  E.  T.  Stevens,  Jotttn^i  on  SUfne- 
henee  (i»8i) ;  Edgar  Barclay,  Slomlienge  and  Ut  Earth  Works  (i»95); 
Lockyer,  ilwuftsiigi  and  other  BrUisk  Stone  Utmuments.  A 
asswiufty  Considered  (1906).  See  ako  The  Jimn  (April  9.  1901). 
For  a  complete  UbhogiuiJiy  of  Sfnnrhenge  me  the  Wittitme 
Araueelotical  an*  Natim  EiUery  JVofntac  (Dec.  1901),  by  W. 
Jerome  Harrison.  (R.  Mu.) 

STONEMAN,  0B0R6B  (1822-18CM).  .\mcrican  soldier,  was 
born  at  Busti,  in  Chautauqua  cour.ty,  \cw  York,  on  the  Sth 
of  .\ugust  i8i3.  He  graduated  at  West  Point  in  1S46,  served 
as  second  lieutenant  with  the  Mormon  battalion  in  California 
during  the  Mexican  War,  and  became  a  captain  in  1855.  In 
February  1S61,  while  in  command  of  Fort  Brown,  Texas,  he 
disregarded  the  orders  of  his  superior  officer,  Major-Gcncral 

D.  E.  Twiggs,  to  surrender  to  the  Confederate  forces,  and  cscajjcd 
with  the  garrisan.  Ue  served  on  McClcUan's  stafi  during  the 
West  Virginia  caopaipi,  and  was  commissiaiied  brigadisr* 
general  of  volnnteeis  and  appointed  daief  of  cavalry  of  the 
Army  of  the  Potomac  in  August  xMi,  in  wlxich  capacity  be 
took  part  in  the  Peninsular  campaign  and  the  Seven  Days'  Battle. 
He  commanded  the  III.  corps  in  the  P'rcdcricksburg  campaign: 
and  was  [iromotcd,  in  November  1S62,  to  be  major  general  of 
volunteers.  During  the  Chanccliorsville  campaiKn  he  made 
an  unsucce--v.s:ul  cavalry  raid  toward  Richmond.  In  the  early 
months  of  1864  he  commanded  the  XXIll.  corps,  and  then, 
as  commander  of  the  cav.\lry  of  the  department  of  the  OhiOi 
took  pan  in  the  .Atlanta  campaign.  While  attempting  to  seize 
the  Confederate  prison  at  Andersonvillc  (July  31,  1864),  he 
was  captured  at  (Tlinton,  Cieorgia.  After  hia  BBlesse  in  October 
he  commanded  cavalry  in  East  Ttiiiicistc,  """^  smeeasful 
faida  into  Viiginia  and  North  CaroUna,aad  on  the  nth  of 
Aprfl  iMs  defeated  a  Gmfedeinte  force  near  SsUsbury,  North 
Carolina,  and  captured  a  large  number  of  prisoners,  .\fter. 
ward  he  held  commands  in  Tennessee  and  N'irginia  until  1.S68. 
He  was  mustinii  out  of  the  volunteer  service  in  September 
1S66,  but  served  in  the  regular  army  as  colonel  and  brevet- 
major-general  till  I1S71.  lie  then  removed  to  California,  was 
elected  governor  by  the  Ucmoi:rats,  and  served  from  1S83  to 
1S87.  In  February  i&qi  he  was  made  a  colonel  on  the  retired 
list.  U.S.  .Army,  nn  1  on  the  5th  of  September  1894  died  at  Buffalo, 
New  York. 

STONE  MONUMENTS,  PRIMITIVB.— The  raising  of  com- 
memorative monuments  of  such  enduring  material  as  stone  is  a 
practice  that  may  be  uaoed  in  all  countries  to  the  remotest 
tnnes.    The  highly  sculptured  statties,  obelisks  and  other 

monumental  erections  of  modem  civilization  arc  but  thr  lineal 
representatives  of  the  unhewn  monoliths,  dolmens,  cromlechs, 
iVc,  of  prehistoric  times.  Judging  from  the  large  number  of 
the  latter  that  have  still  survived  the  destructive  agcneieji 
i  not.^lily  those  of  man  himself)  to  which  they  have  been  exposed 
during  so  many  ages,  it  would  seem  that  the  motives  which  led 
to  their  erection  had  as  great  a  hold  on  humanity  in  its  earlier 
stages  of  developnient  as  at  the  present  time.  In  giving  some 
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Um  of  tka  dMiMtofhSkt  of  thcw  nde  and  primitive  monu- 
naUa  iB  Btollaiii  rad  dwwhcre  it  will  be  oomvMlwt  to  cbialfy 
thm  M  foAom:  (i)  laoUted  pillars,  or  nioiMilhlii  Oiiwt, 

solitary,  and  Xtfot,  stone)  of  unhewn  stones  raised  on  end,  are 

called  mtnkirs  (Cornish,  fiuunkir,  and  Welsh  maen,  a  itone, 
and  hir,  Iohr).  (1)  When  those  monoliths  are  arranged  in  lines 
they  become  alignments  (ad,  to,  and  Fr.  Hgne.  a  line),  as  at 
M6nec,  Camac  (see  Mate,  fig.  5).  (3)  But  if  their  linear  .-irrange- 
ment  be  such  as  to  form  an  enclosure  (enreintc).  whether 
circular,  oval  or  irregular,  the  group  is  Kiesignait^l  liy  tlie  name 
of  cTomkck  (Gaelic,  crom,  crooked,  and  Uac,  Welsh  Ueck,  a 
flagstone),  as  at  Carrowmorc,  Ireland  (see  Plate,  fig.  4).  (4) 
When  the  aumolilhs,  instead  of  standing  apart  as  in  the  previou* 
•tnictiues,  are  placed  dose  to  each  other  and  cndoee  an  wen 
■uflkiently  small  and  narrow  to  be  roofed  over  fay  one  or  uote 
gqienwwa  so  as  to  fonn  a  rude  dumber,  the  moBument  is 
called  a  daimen  (Breton,  tUmm,  tnm  dot,  a  table,  and  mm, 
Welsh  matn,  a  stone).  For  iDustrations  of  the  dolmens  at 
Keriaval  .iini  Kit's  C"o;v  Hons*  f-,<>c  I'l.iie,  figs.  I  and  2).  This 
megalilhic  chamlH-r  is  somcumt-s  whc/liy  embedded  in  a  mound 
of  earth  or  stones  so  xs  to  present  to  outward  appearance  the 
form  of  a  tumuhis  or  ciiirn.  Aa,  however,  there  arc  many 
tumuli  ami  eiiirns  which  do  not  contain  megalilhic  chambers, 
it  is  only  partially  that  these  prehistoric  remains  come  under 
the  category  of  primitive  stone  monuments.  In  the  rare 
laMances  of  a  dolmen  being  oomtnicted  of  two  single  standing 
•lOBCS  supporting  a  third,  like  the  lintel  of  a  door,  as  may  be 
seen  at  Stonehenge  (f.e.},  the  moauaient  ii  called  a  inHUum 
(T|Pii>T|pcu,  three,  and  Mfcr,  ttobe). 

Mmhin. — Rude  momditlis  set  on  end  appear  to  have  been 
erected  in  all  ages  for  a  variety  of  commemoratrve  purposes, 
surh  as  on  the  accession  of  kings  and  chiefs,  or  to  mark  the  site 
of  a  battle,  a  grave,  or  a  boundary  line.  Sir.  Throughout  the 
BriiiL-ti  Islet,  such  standing  stones  are  widely  ititersi>erscd, 
especially  in  the  less  cultivated  districts.  In  Scotland,  when 
stones  were  used  tcrenioniaily  in  the  act  of  crowning  a  king,  they 
were  called  tanist  stones,  the  most  celebrated  of  which  was 
the  Lia  Fail,  formerly  at  Scone  (now  at  Westminster  Abbey), 
on  which  the  kings  of  Scotland  used  to  be  crowned.  We  read 
also  of  hare  or  hoer  stones,  cambus  or  camus  stones  (cam, 
oooked),  cat  (cel/k,  battle)  uou»t  witch  atance,  Druid 
ttaace,tc.  TheHa«fcBtaM,or5eMiMMMr,atSt  Madoca, 
PerthsUieb  «aa  cncted  in  mmtty  of  t he  defeat  ef  tho  Daoca  at 
LuBcarty,  and  a  noooBth  now  standing  on  the  fidd  of  Flodden 
is  said  to  mark  the  place  where  King  James  fell.  When  menhirs 
were  grouped  together  their  number  was  often  significant, 
e.g.  twelve  (Joshua  iv.  5)  or  seven  (Herod,  iii.  8).  Some  standing 
stones  arc  found  to  have  be<'n  artificially  perforated,  and  with 
these  sui>cr5tilion  has  assoi ialiti  s'jm<-  (uri<juf  ceremonies. 
As  examples  of  this  class  may  be  mentioned  the  famous  Stone 
of  Odin  near  the  circle  of  Stennis,  the  Clach-Chana,  or  Stone 
of  Vengeance,  at  Onich  near  Balachulish,  Argyllshire,  and 
Mcn-en-tol  (the  holed-stone)  in  Cornwall.  Two  rude  mono- 
Utha  in  Scotland  bear  iuGniptiooar— the  famous  Newton  Stone 
in  the  ifiitiict  of  Gaiteh,  and  the  Cat  Staae  near  Edinbur^ 
Otliaa  have  cup-aod^ripg  markhupy  epinia  oir  concentric  dwfca. 
In  Irdand,  Wales  and  Scothod  th^  are  occaaionaRy  found 
with  Ogam  inscriptions  and  in  the  north-cast  of  Scotland  (Pict- 
land)  with  some  remarkable  and  hitherto  unc.xplainc<i  syml)oIicaI 
figures,  which  were  continue*!  on  tlie  hewn  and  elalwratcly 
sculptured  stones  of  early  Christian  times  so  liugcly  found 
in  that  locality.  In  England  nionoliihs  are  often  associated 
with  the  CTondechs  or  stone  circles,  as  the  King's  Stone  at 
Stanton  Drew,  Lx)ng  Meg  at  Little  Salkeld,  the  Ring  Stone  at 
Avebury,  &c.  One  of  the  finest  British  monoliths  stands  in  the 
churchyard  of  Rudston,  Yorkshire. 

Menhin  an  found  in  aU  countries  wtnch  alKmnd  in  mega- 
MtUe  stnictuiea.  In  France  over  1600  iioiated  winmnlea  have 
been  recorded,  of  whkh  about  the  half,  ami  Iqr  far  the  most 
temaricable,  an  withfa  the  five  dcpartmenta  vririeh  constitute 
Brittany.  Over  the  rest  of  France  they  an  generally  small, 
and  not  to  be  compared  in  site  to  those  of  Brittany.  At 


Locmariaquer,  MotfafliaB,  b  the  hl|Mt  flMaihir  in  the  nodd. 
It  waa  In  the  form  of  a  amooth'dded  obdU,  but  now  Has 
on  the  ground  braikcn  into  four  fragments,  the  aggregate 
length  of  which  amounts  to  20- 50  metres  (about  67  ft.).  It 
was  made  of  granite  foreign  to  the  neighbourhood,  and  its 
weight,  .according  to  the  most  recent  cakulations,  ."mounted  to 
347, 5JI  kilogrammes,  or  342  tons  iL'Hommc,  1S85,  p.  193).  The 
next  Largest  menhir  is  at  I'lfeidy  (Cfttes-du-Xord),  nicasiiriiig 
al)out  37  ft .  in  height .  Then  follows  a  list  of  sixty-seven  gradually 
dimini.shing  to  Ui  ft.  in  height  of  which  the  first  ten  (all  above 
26  ft.)  arc  in  Brittany.  M  regards  form  thc-se  menhirs  vary 
greatly.  Some  arc  cylindrical,  as  the  well-known  pierre  de 
ckomp-Doleni  at  Dol  (height  30  ft.),  and  that  of  Cadiou  in 
Flnist*re  (28  ft.);  while  that  of  Penmaidi  (s6  ft.)  takea  the 
ahape  of  a  paitiaUy  eipanded  fan.  A  nenUr  of  quarts  at 
MfdiCac  (Ille^*Vi]aine)  stands  i6|  ft.  Ugh  m  the  fonn  of  a 
rectangular  pillar  imdubitaUtmenI  laUli.  On  the  introduction 
of  Christianity  into  France  its  adherents  appear  to  have  made  use 
of  these  menhirs  at  an  e^irly  period;  many  of  them  at  jiresent 
support  a  cross,  and  some  a  Madontia.  While  the  scattered 
po.sitions  of  some  monoliths  suggest  that  tlie\  were  s<inielinies 
usc<l  as  l.indmarks,  or  perhaps  as  places  of  rendezvous  for 
hunters,  the  singular  grouping  of  others  shows  that  these  were 
only  sc-condary  or  subsidiary  functions.  So  far  as  the  Qgam 
inscriptions,  found  on  some  of  the  standing  stones  in  Scodaad, 
Ireland  and  Wales,  have  thrown  Ugbt  on  the  subject  thigr  appear 
to  have  been  the  hcaditoncaof  fiavcs.  It  isnoCimoonamto 
find  a  monolith  ovotoppins  a  tomulut,  thus  dmiilating  the 
batrta  (grave  «r  battle}  atonea  of  Seandfatavia.  McaUn  «f  all 
sizes  are  abo  met  with  in  Algeria,  Mamnoo^  India,  Cmlnl 

.\sia,  &c. 

A!ii;nmrnl^. — The  most  reic  !iratcil  nionumCBta  of  ^hH  dasa 
are  to  be  s.ec-.-,  in  the  vimiilN  uf  Carnac  in  Brittany.  They  are 
situated  i:i  Kroujis  at  Mcr.ei  (see  Pl.ate,  fig.  5),  Kermario,  Kcr- 
Icscant,  Erdeveii  and  Ste  Barbc — all  wnthin  a  few  miles  of  each 
other,  and  in  tiie  centre  ni  a  district  cont;.ir.ing  the  most  remark- 
able megalithic  remains  in  the  world.  The  first  three  groups 
are  supposed  by  some  archaeologists  to  be  merely  portions  of 
one  oriii^nal  and  continuous  series  of  aligruncnta,  which  extended 
neatly  •  m.  in  length  in  a  luiiform  direction  fton  wutlh 
wcat  to  north-east.  Oommeodng  at  the  village  of  M^ncc  the 
menhin  eKtond  in  deven  lowa.  At  fint  they  stand  from  to 
to  13  ft.  abow  ground,  but  as  we  advance  they  become  gradu- 
ally imaller  tin  they  attain  only  3  or  4  ft.  in  height,  and  then 
cease  altogether.  .After  a  vacant  space  of  about  350  yards 
we  come  to  the  Keiiuario  group,  which  contains  only  ten  lilies, 
but  the  menhirs  are  nearly  of  the  same  m.igniiudc  :xs  those  at 
the  be^nning  of  the  former  group,  .\ftcr  a  .still  greater  interval 
the  nu  nhirs  again  appear  at  the  village  of  Kcrlcscant,  but  this 
time  in  thirteen  rows.  In  1881  M.  Felix  Gaillard,  Plouharod, 
ma  le  a  plan  of  the  alignments  at  Erdeven,  from  which  it  appears 
that,  out  of  a  total  of  iiao  menhin  which  originally  constituted 
the  group,  990  an  still  standing,  740  fallen,  and  90  removed. 
The  menhirs  hew  may  be  traced  for  nearly  a  mile,  but  their 
iraearanaqgcmcDt  is  not  so  distinct,  nor  an  the  stonca  so  large 
as  those  at  Csmac.  Aboot  50  alignments  are  known  m  France. 
At  Penmarch  there  is  one  containing  over  200  stones  arranged 
in  four  rows.  Others,  however,  are  formed  of  only  a  single 
row  of  stones,  as  at  Kerdouadc-c,  Leu  re  and  Camaret.  The 
first  is  480  metres  in  length,  and  terminates  at  its  .southern  ex- 
tremity in  a  kind  of  rroix  f^ommff.  Al  LeurC  three  short  lines 
nuft  at  right  angles.  The  third  is  situated  on  the  rising  ground 
l>etween  the  town  of  Camaret  and  the  point  of  Toulinguet. 
It  consists  of  a  base  line,  some  600  yards  long,  with  41  stones 
(others  had  apparently  been  removed),  and  two  rectangular 
lines  as  short  offsets.  Close  to  it  wen  a  doibncn  and  a 
tiate  menhir.  All  these  monoliths  consist  of  a  coarse  quarta 
and  an  of  smaO  dimcn^ns,  only  one,  at  Leurfi,  reaching  a 
height  of  9  ft.  Alignments  are  also  found  in  the  regions 
flanking  the  P>Tcnees,  but  here  they  are  generally  in  single  file 
— mostly  straiK'hl.  !in1  s.:imrlimes  r.-ptiliform.  One  at  I'ev  relade 
(BiUidre)  runs  in  a  straight  line  from  north  to  south  for  nearly 
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300  yds.  and  contains  gj  stones,  some  of  which  ;ir<'-  of  grc:it 
iicc.  At  St  Columb,  in  CornwaU,  there  is  one  callc<i  the  Nine 
Maidens,  which  consists  of  eight  quartz  stones  extending  in 
a  pctfectly  straight  line  for  26a  ft.  In  Britain,  however, 
the  aUiiiiBents  are  more  frequently  arranged  in  a  dooUe  file, 
or  in  avenues  leading  to,  or  from,  other  mqtalithir  moonnents, 
sodi  u  ttia  eiiit,  or  fomeriljr  eiiMed,  in  CBnimiwi  with  the 
cromlechs  or  circles  at  Avebvy,  Slendieinfr,  Dactnoor,  Shap, 
Callemish,  &c.  The  stone  dide  it  Callemiih,  in  the  idand  of 
Lewis,  shows  an  unusually  elaborate  design  with  two  parallel 
rows  of  upright  stones  running  northwards  and  a  single  line 
across,  thus  presentiag  a  cruciform  appearance.  A  very  taJl 
menhir  (17  ft.  long)  occupies  the  centre  of  the  circle  {42  ft. 
in  diameter).  The  peat  which  in  the  course  of  ages  had  accumu- 
lated to  a  depth  of  3  ft.  was  removed  in  1S58,  and  hence 
the  characteristic  features  of  this  remarkable  monument 
are  well  seen  in  the  Plate,  fig.  3.  The  only  example  in  England 
comparable  to  the  great  alignments  of  Carnac  is  in  the  s  ale  of 
the  White  Hecaei  in  Beduhiie.  Here  the  atones,  numbering 
about  ico,  an  gnnped  in  three  diviiiona,  and  extend  over  an 
im(iliar  pHnUelogram  measuring  faom  joo  t»  600  yds.  in 
length  and  from  1 30  to  300  yds.  b  breadth.  Sir  Henry  Dryden 
describes  several  groups  of  alignments  in  Caithness,  as  at  Gairy- 
whin,  Camslcr,  Yarhouse,  and  the  "  Many  Stones  "  at  Clyth 
(Fergusson,  Rude  Stone  AFonumenls.  p.  5ig).  .Mignnicnts  in 
single  and  multiple  rows  have  also  been  observed  in  Shelland, 
India,  .\lgeria,  &c. 

CromUi-hs. — In  Britain  the  use  of  the  word  cromlech  is  vir- 
tually synonymous  with  that  of  dolmen.  In  France,  however, 
and  on  the  Continent  generally,  it  is  exclusively  applied  to  that 
class  of  nwnttment  for  which  in  this  country  only  the  descrip- 
tive name  of  "  stone  dides,"  or  "  drdea  of  stamyag  stones," 
is  used.  This  application  of  the  tenn  in  vaiioaa  countries  to 
diteent  dum  of  roooumentt  has  given  rise  to  some  confusion. 
The  earliest  known  use  of  tlie  word  occurs  in  Bishop 
Morgan's  transhtion  of  the  BiUe  into  Welsh  (15M),  where  "  the 
clefts  of  the  rocks  "  is  rendered  by  cromhckydd  y  creigiau.  Its 
earliest  occurrence  in  :ho  i.il  sons';  in  which  it  has  continued 
to  be  used  by  Briti.sh  antiqu.irics  is  in  a  description  of  some 
ancient  remains  by  the  Rev.  John  (jrifRth  of  Llanddyfnan 
(1650),  in  which  he  says — "  There  is  a  crooked  little  cell  of 
stone  not  far  from  .\law,  where  according  to  tradition  Uronwcn 
Leir  was  buried;  such  little  houses,  which  are  common  in  this 
country,  arc  called  by  the  apposite  name  cromleckaw."  In 
tilis  article  the  word  cromlech  retains  its  continental  meaning 
and  is  exclusively  used  to  indicate  enclosures  (enceintes)  formed 
of  rude  monolitfas  placed  at  intervals  of  a  few  yards;  and  as 
auch  endeeuna  generally  aiaane  a  circular,  or  oval,  shape  they 
are  not  infrequently  described  aa  stone  circles.  Rectangular 
enclosures  are,  however,  not  tultnown,  examples  of  which  may  be 
seen  at  Curcunno  (Morbihan),  near  the  well  known  dolmen  of 
that  name,  and  at  Saint  Jast  (llle-et-Vilainc).  The  former 
measures  .57  by  27  yds  ,  and  is  now  composed  of  22  menhirs, 
all  of  which  are  standing  (some  fallen  ones  having  been  restored 
by  the  government),  while  about  a  dozen  appear  to  be  wanting. 
A  "  donkey  shoc-shapcd  "  enclosure  has  been  described  by 
Sir  Henry  Dryden  in  the  parish  of  Lathcron,  Caithness,  measur- 
hlg  336  ft.  long,  110  ft.  wide  in  the  middle,  and  85  ft.  wide 
at  the  two  extremities.  Stone  circles  arc  frequently  alianged 
coooentiicaUy,  aa  nay  be  seen  in  the  drclca  at  Kcnnore,  near 
Abnirfdy,  Perthshire,  as  well  aa  in  many  otiitr  Scottish,  Lfiali 
and  Scudinavian  exampiea.  More  rarely  one  large  drde 
sumrands  inner  groups  without  having  a  common  centre,  as 
at  Avebury  wliere  the  outer  circle  (1200  ft.  in  i!ia:iie'er)  stff- 
rounded  two  others  each  of  which  contained  an  inner  con- 
centric circlf  Ihe  stone  circle  of  Ballynoe,  Co.  Down, 
Ireland,  consists  of  inner  and  outer  (eccentric)  circles;  the 
former  measures  about  ft.  in  diameter  with  22  stones,  and 
the  latter  105  ft.  in  diameter  with  45  stones.  At  Boscawcn, 
in  ComwaO,  there  is  a  group  of  circles  confusedly  attached  and 
partially  overlapping.  Also,  on  the  small  island  of  £t-Lanic 
(near  the  teMwa  tnmulua  of  Gavr'inis),  thci*  is  a  douUe 


cromlech  (now  partially  submerged),  the  circles  of  which  intersect 
each  other.  Cromlechs  may  also  be  connected  by  alignments  or 
avenues,  as  already  explained;  and  they  are  often  associated 
with  other  megalithic  monuments.  Thus,  at  the  end  of  the 
great  Camac  alignments  are  the  remains  of  a  large  drde  nUtk 
can  be  leadlfar  traced,  notwithstanding  that  mm  ktmm 
are  ooostmcted  uAUn  ka  ana.  In  the  Bridih  Mm  nd  in 
the  north  of  Eorape  they  frequently  sunuuwl  dolnena  (aa  at 
Carrowmore,  Irdaod— Plate,  fig.  4),  tumuH  and  cairns.  A  few 
examples  of  a  dolmen  being  surrounded  by  one  or  more  circles 
have  been  recorded  by  M.  Cartailhac  from  the  department  of 
.Avcyron,  in  France.  Outside  the  stone  circle  there  is  also 
frequently  to  be  found  a  circular  ditch  as  at  .Avebury,  Stone- 
hens;'.-,  Arbor  Low,  Ring  of  Brogar,  &c.  The  most  remark- 
able megalithic  monument  of  this  class  now  extant  is  Stone- 
henge,  which  differs,  however,  from  its  congeners  in  having  the 
stones  of  its  outer  circle  partially  hewn  and  attached  by  trans- 
verse lintels.  The  laiyeit  cromlech  in  France  was  situated  at 
the  village  of  Kergooan,  on  the  De-aux-Moines  (Mcbihan), 
about  the  half  of  it  bcii«  now  dHOqnd  hgr  Oe  axBHdnaa 

36  menhirs,  from  6  to  le  (t.  Ugh,  and  ita  diameter  ts  about 
328  ft.  This  cromlech,  like  so  many  English  "circles." 
was  not  circular  but  slightly  elliptical.  Only  a  few  of  the 
Briiiih  cromleihi  e.xteed  these  dimensions,  among  which  may 
be  mentioned  Avebury  (ij6o  by  1170  ft.),  Stonchcngc  (outer 
circle  300  ft.,  inner  106  ft.),  Stanton  Drew  (360  ft.),  Brogar 
(j45  ft.).  Long  Meg  and  her  Daughteis  (no  ft.).  One  near 
Dumfries  with  11  stones  and  291  ft.  In  diameter,  called  the 
Twelve  Apostles,  also  closely  apptoecbes  what  Fergusson  calls 
the  100-metre  size;  but,  genmOy  T— fc**^.  the  Scotch  and  Irish 
examples  are  of  smaller  proporlloaB,  ratdy  — ^"^"g  100  ft. 
in  diameter.  That  most  ef  the  Mnaller  didea  have  ben  used 
as  s^ukhna  haa  been  repeated^  praved  by  actual  ctKavitioai 
which  showed  that  intcimenu  had  taken  plaice  witfain  their  areea. 
It  is  difficult,  however,  to  believe  that  this  could  have  been  tlw 
main  object  of  the  larger  ones.  At  Mayborongh,  near  Penrith, 
there  is  a  circular  mound  entirely  composed  of  an  immense 
aggregation  of  small  stones  in  the  form  of  a  gigantic  ring  and 
enclosing  a  Ilat  area,  about  300  ft.  in  diameter.  This  space 
is  entered  by  a  wide  aperture  in  the  ring,  and  near  the  centre 
there  is  a  fine  monolith,  one  of  several  known  to  have  formerly 
stood  there.  Of  the  same  type  is  the  Giant's  Ring,  near  Bel- 
fast; but  the  ring  in  this  instance  is  made  of  earth  and  it  is 
considerably  larger  in  diameter  (580  Jft.),  while  the  central 
object  is  a  fine  dolmsn.  It  is  more  probable  that  such  endosuxes 
were  used,  like  many  of  our  modem  chuidws,  lor  the  double 
purpose  of  burying  the  dead  and  addreming  the  living. 

Dolmens,— hi  its  simplest  form  a  dolmen  consists  of  three, 
four,  or  five  stone  supi^rts,  covered  by  one  selected  megalith 
called  a  capstone,  or  table.  .-\  well-known  example  of  this  kind 
in  F-ngland  is  Kit's  Coly  Hou^c  (see  Plate),  situated  bctwct-n 
Roche;-,'.  L-r  ai.d  Maidstone,  which  is  formed  of  three  large  sufy- 
porls  with  a  capstone  measuring  11  by  S  ft.  From  this  simple 
form  there  is  an  endless  variety  of  structures  till  we  reach  the 
so-called  Giant  Graves  and  GrotUs  des  Fia,  which  consist  of 
numerous  supports  and  several  capstones.  The  dolmen  of 
Bagneux,  situated  in  the  corner  of  a  plantation  on  the  outskiitB 
of  the  town  of  Saumur,  measurea  tS  metres  in  length,  6*je  In 
breadth  and  i  in  beighu  It  is  ooostructed  of  huge  flaptenea, 
4  on  each  iide^  and  4  capsteoes-^the  largest  capitooe  BKasming 
7-50  metres  in  kagth,  7  In  breadth  and  « in  tMctaws.  Another 
near  Esst  (Ille-et-Vilaine)  called  La  Rddie  mut  Fits,  is  con- 
structed of  30  supports  and  8  capstones,  including  the  vesti- 
bule. Dolmens  of  this  kind  are  extremely  rare  in  the  British 
Isles,  the  only  one  comp.arable  to  them  in  form  being  CaUiagh 
Birra's  House  ne.ir  Monastcrboicr,  Ireland,  which  consists 
of  4  capstones  supported  by  4  <ir  ^  thin  stones  on  edge  to  form 
each  side,  and  one  stone  dosing  one  end.  Owing  lo  its  small 
size  (i3  ft.  long  by  4  wide)  this  monument  is  disappointing  in 
appearance.  These  free  stawUng  megalithic  cbambm,  geneia% 
known  aa  «0M»  «*«Nrl*r,  aa  wcO  aa  many  edmr  enmpki  «f  the 
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Fig.  i— dolmen  OF  KERIAVAL,  CARNAC,  FR.\NCE.  Fig.  2.— KIT'S  COTY  HOUSF.,  AYI.F.SFORD. 


Fhttt,vtu»tbt*&c».  Fig,  3.— driidical  stones  at  callanish,  stornoway. 
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simple  dolmen,  show  no  e^'idence  of  having  been  covered  over 
with  a  mound.  When  there  was  a  mound,  it  ncLcssitatctJ  in 
the  larger  ones  an  entrance  passage  which,  like  the  chamber, 
HW  constructed  of  a  series  of  side  stones  and  capstones.  Some 
ndkuologists  'wy{n>f'"  that  all  doUnem  were  formerly  covered 
with  a  aim  or  tumtduii— «  theoiy  wUcb  undoubtedly  derives 
tamg  lUBpott  htm  tlw  conditfciii  al  many  ample*  itill  eitaat, 
«4pMiaB]r  is  Fkiaca^  wkm  tlugr  be  moi,  w  it  mtn, 
in  aD  stafes  4rf  dcfradatioR  ftoB  m  pnrtU  to  «  cMBphtn  tute 
of  denudatkm.  Were  tie  soO  and  ttonei  wlddi  oonpone  the 
tumulus  of  New  Gr>i:  ^;e.  Ireland,  removed,  leaving  only  thclarge 
stones  which  form  its  eutrasice  pa:>s;ige  and  central  chambers, 
there  would  be  exposed  to  view  a  very  imiMisinR  mcRalithic 
structure,  not  unlike  the  group  of  monoiitlis  at  Callcrnish 
in  the  Lewis  is«?c  Vl.itc.  t":g  The  aUffS  couxtries  of  1  ranee, 
Germany  and  the  Channel  Islands  had  their  entrance  at  the  end; 
but,  on  the  other  hand,  those  of  the  Drente,  in  Holland  (Hune- 
bedden),  had  both  ends  closed  and  the  entrance  was  on  the  side 
facmg  the  sun.  The  covered  dolmens  are  extremely  variable  in 
dmpe— diculnr,  ovnl,  quadrantular  «nd  invyiilar  being  fonns 
commonly  met  with;  ud  u  to  km  tbey  nage  from  that  of  an 
oidlnHy  banw  MP  to  that  ef  New  Gouge,  wfaicfa  iIm  in  the 
form  of  a  trancstcd  cone  to  s  hcii^  of  70  ft.  with  «  dfaiDMter 
of  315  ft.  at  the  base  and  120  ft.  at  the  top.  Around  its 
base  was  a  circle  of  some  thirty  rude  monoliths,  placed  about 
10  yds,  apart,  and  :i)rn-.ing  a  circumference  of  looo  ft, — 
only  a  few  of  these  menhirs  arc  now  in  situ.  The  entrance 
passage  to  the  interior  of  this  huge  tumulus  measures  about 
6j  ft.  long.  4  ft.  9  in.  high,  and  3  ft.  6  in.  wide,  and  discloses 
note  large  blocks  of  stone;  .and  its  cruciform  chamber 
measures  26  ft.  long,  21  ft.  broad  and  igj  ft.  high  in  the 
middle.  The  entrance  gallery  may  be  attached  to  the  end  of 
the  chamber,  as  in  the  Gntte  de  Gnvrlnia,  or  to  the  tide,  as  in 
the  Giiat^  Gnve  nt  0am  vaa  gmhifchi  In  otlMT  inetancos 
there  is  no  dfatinct  dmnbcr,  but  a  long  pa— H  fradtiaUy 
widoiing  from  the  catitnce;  and  this  may  be  bent  at  an  angle, 
as  in  the  drlmen  du  Rocher  (Morbihan).  Again,  there  may  be 
several  chambers  communicating  with  one  entrance  passage; 
or,  two  or  three  chaml>cr-i,  having  separate  entrances,  may  be 
imbedded  in  the  same  tumulus.  A  curious  specimen  of  the 
former  may  be  seen  in  a  ruir.etl  tumulus  near  St  Helier,  Jersey; 
and  an  excellent  example  of  the  kttcr  is  the  partially  destroyed 
tumulus  of  Ropdosec,  near  Plouharnel  railway  station,  which 
COOtaina  tbiee  separate  dolmens.  That  such  variations  are 
BOt  dne  to  altered  customs,  in  consequence  of  widcness  of 
feofmpUcal  nnfek  is  ahowa  Ir  de  Mortillct,  who  gives  plans 
of  no  leas  than  ift  Wamair.ikm»i  dolmens  (Jfttiie  pr*- 
MK0r<f«e.pL$O,ailwitUBa«MdBaddiMiktin  Morbihan. 

Ruined  dobnena  an  abvndaBlljr  aaat  with  in  the  provinces  of 
Hanover.  Oldenburg  and  Mecklenburg.  At  Riestedt,  near 
Uelzen  in  Hanover,  there  is,  on  the  summit  of  a  tumulus,  a 
very  iii.gular  dolmen  which  measures  about  40  ft.  long  and 
6  ft.  wide.  Another  at  Naschendorf,  near  Weimar,  consists 
of  a  mound  surroundetl  by  a  large  circle  of  stones  and  a  covered 
chamber  on  its  summit.  Remains  of  a  megalithic  structure  at 
Rudenbeck,  in  Mecklenburg,  though  now  very  imperfect,  show 
that  orighially  it  had  been  cooatnicted  like  an  alUe  comcrte, 
Xthodlonrsapporuon  cachrfda^twoatoneend  (theoUierciid 
hnns  open  and  fanning  tbecotnmoe),  and  two  large  apetooes. 
The  length  in  its  completed  atate  was  about  so  ft.,  breadth 
Tift,  and  height  from  the  floor  to  the  ladcr  an&ce  of  the 
iwf  3  ft.  According  to  Bonstetten,  no  less  than  MO  of  theie 
megalithic  monuments  arc  distributed  nver  the  three  provinces 
LUneburg.  Osnabriick  and  Stade;  and  the  most  gigantic  ex- 
amples in  (  KTmany  arc  in  the  duchy  of  Oldenburg.  In  Holland, 
with  one  or  two  exceptions,  they  are  confined  to  the  province  of 
Drente,  where  between  50  and  60  still  exist,  under  the  name  of 
.Hunobedden  (Huns'  beds).  The  Borger  Hunebed,  the  largest 
«f  the  group,  is  70  ft.  long  and  14  ft.  wide.  In  its  original 
eondition  it  contained  45  stones,  ten  of  which  were  capstones. 
AH  the  Drente  memtmcnts  are  now  denuded,  but  a  few  show 
evidences  which  suggest  that  tbqy  had  farmery  been  somnmded 


by  a  mound  containing  an  entrance  passage.  Only  one  dolmen 
has  been  recorded  in  Belgium;  but  in  France  their  number 
amounts  to  3000-4000.  They  are  irregularly  distributed  over 
78  departments,  no  less  than  618  being  in  Brittany.  In  the 
centre  of  the  country  they  are  also  numerous,  some  435  having 
been  recorded  in  Aveyron;  but  here  they  are  of  much  smaller 
dimwiaiwnt  than  in  Brittany.  From  tin  Fywmu  them  mde 
atone  monuments  an  vaaaly  tiaoad  along  the  aotth 
of  Spafai  and  thiou^  Portugal  to  Andalusia,  trikve  the 
in  oonsklerafale  numbers,  but  of  their  predie  numbers  and 
distribution  we  have  no  trustworthy  accounts.  According  to 
Carlailhac  (Ages  prthislorufuts  de  I'Espagne  el  du  Portugal, 
p.  15.')  iiS  Were  rei-urded  u|)  to  iS;^  under  the  name  of  antdS. 
Many  ot  them  are  1:1  the  form  of  free  standing  dolmens  and 
alUes  couvtr!i:s.  I  he  most  remarkable  monument  of  this  kind 
in  Spain,  and  certainly  one  of  the  finest  in  Europe,  is  that  near 
the  village  of  Antequera,  some  distance  north  of  Malaga.  The 
chamber,  slight^  oval  in  ahap^  measures  24  metres  long, 
615  metres  broad,  and  bom  0*70  metres  to  3  metma  high. 
The  entim  atmctwe  eonpiiKB  31  BMmalith»-ttB  on  ancb 
rfdab«Boatthe«ndaadfiwaithBiaaL  Hosaow,  the  mof 
is  tficQgthened  hgr  duee  pilaia  pieced  aii«g  tiie  aaiddia  lino 
at  the  widest  pert  of  the  <»amher.  The  huge  atonca  are  made 
of  the  Jurassic  limestone  of  the  district  and,  like  those  of 
Stonehcnge,  appear  to  have  been  partly  dressed.  The  entire 
structure  was  originally,  and  still  is  partially  covered  by 
earth,  which  formed  a  mound  about  100  ft.  in  diameter. 
In  .\frica  dolmens  arc  found  in  large  groujis  in  Mdroixo, 
.•Mgeria  and  Tunis,  (iencral  Faidhcrbe  writes  of  having 
examined  five  or  six  thousand  at  the  cemeteries  of  Bott 
Merzoug,  I'Oued  Berda,  Tibessa,  Costal,  Ac  iCtngris  inter- 
national  d'anth.  tt  d'arch.  prtkist.,  igya,  pi.  4ali).  b  the  Channel 
Islands  evcqr  hmd  of  miegaiithic  manameM  is  met  with.  At 
Itoit  OodMo.  naw  St  Mr,  than  waa  ktdty  diaooeerad  hi  a 
amudoiMoiimaandanolilf  CMMrfc  and,  deae  to  it,  atatone 
cfrdeannooadiBgasntalldolniea.  b  the  British  Mesdohnens 
are  common  in  many  localities,  particularly  in  the  west  of 
England,  Anglese>%  the  I.ile  of  Man,  Ireland  and  Scotland.  In 
the  last  named  country  they  are  not,  however,  the  most  numerous 
and  striking  remains  among  its  rude  stone  monuments — the 
stone  circles  and  cisted  cairns  having  largely  superseded  them. 

No  dolmens  exist  in  eastern  Europe  beyond  Saxony.  They 
rcippcar,  however,  in  the  Crimea  and  Circassia,  whence  they 
have  been  traced  through  Central  Asia  to  India  where  they  are 
widely  distributed.  Similar  structures  have  also  been  recog- 
nised by  ttavdlma  hi  Fafantimi^  Arabia,  Persia,  Avstialfai, 
Madagascar,  Feni.  fee.  The  imgnikr  mamier  hi  which  thaaa 
megalithic  monuments  are  diitiibated  akog  tlie  weatom  paita 
of  Europe  bordering  on  the  scasliore  has  led  to  the  theory  that 
they  were  erected  by  a  special  people,  but  as  to  the  when, 
whence  and  whither  of  this  megalithic  race  we  have  no  know> 
ledge  whatever.  .Mthough  the  European  dolmens,  however 
widely  apart  they  may  be  situated,  have  a  .strong  family  like- 
ness, yet  they  present  some  strikiriK  differences  in  certain  locali- 
ties, in  Scandinavia  they  are  conJinc<l  to  Danish  lands  and  a 
few  provinces  in  the  south  of  Sweden.  In  the  former  cxmntry 
the  exposed  dolmens  are  often  placed  on  artificial  mounds  and 
anmunded  by  cromlechs  which  are  either  circular  (runddysm'i, 
oval  (iam^jua).  In  Sweden  the  stpuUnr*  d  galerk  is  Tiqr 

itmjy  covewd  as  in  the  Oiaiitgwveaof  Penmatit. 
In  the  ahaenee  of  hbtorical  xeoaeds  and  adentific  fan«atiliai> 
Hons  ft  was  fsnncrly  the  custom  to  imaid  al  theae  Afferent 
varieties  of  primitive  stone  monumenlaaaof  Celtic  origin.  By 
some  they  were  suppose*]  to  have  been  constructed  by  the  Druids, 
I  he  sii  i:alle<i  {iT;is'  i  ol  the  Celts;  and  hence  they  have  been 
descnboi,  especially  since  the  time  of  Aubrey  and  Stukely, 
under  the  name  of  Celtic  or  Druidical  monuments.  But  from 
more  recent  researches  there  can  be  no  doubt  that  the  primary 
object  of  this  class  of  remains  was  sepulchral,  and  that  the  mega- 
lithic chambers  with  entrance  passages  were  used  as  family 
vaults.  Against  the  theory  that  any  of  them  were  ever  used  as 
altars,  there  is  prima  fade  evidence  in  the  case  taken  to  have 
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the  smiKjthest  and  flattest  surface  of  the  stones  composing  the  | 
chambers  always  turned  inwards  .MorLuvur,  cup  marlts  and 
Other  primitive  markings,  whi  n  found  ou  tapstones,  an  almost 
invariably  on  their  underside,  as  at  the  dolmens  of  Keria- 
val,  Kercado  and  Dol  ar  Marthant.  Alst),  all  the  &ix  stones 
forming  the  three-sided  chamber  of  the  great  tumulus  of  Gavr'inis 
(MotfaUMn)  aad  most  of  those  in  the  sides  of  its  long  entrance 
pMHf*  (44  tt),  are  elaborately  sculptured  with  primitive 
iodsed  |Mitt«ni»  pofactly  naknau*  to  tboee  on  the  rails  of 
the  dnodMr  oi  New  Gnagt  QndMid).  Ftam  its  poiftioii  in 
the  oentn  of  a  large  circular  enclosure,  as  uniformly  even  as  a 
gaidea  lawn,  no  dolmen  could  be  more  suggestive  as  a  place 
of  sacrifice  than  th.it  within  the  Giant's  Ring  near  lii  '.f.ni'. ; 
yet  nothing  could  be  more  inappropriate  tor  such  a  purjKJie 
that  iLs  ia|isloiic.  which,  in  fact,  is  nothing  more  than  a  lar>,'e 
granite  boulder  presenting  on  its  upper  side  an  unusually  rounded 
■urfacc. 

No  chronological  sequence  has  been  detected  in  the  construc- 
tion and  evolution  of  these  primitive  stone  monuments;  nor 
eta  thdr  mmrtfnrf  tad  ■pedal  famm  in  di&mit  omntries  be 
Mrid  to  bdicato  oontenpoBUHitjr.  The  drtmciu  of  Afrioi 
arc  often  found  to  ooatahi  objects  pecuKer  to  the  Iron  Age, 
and  it  is  said  that  in  some  parta  of  India  the  people  are  still 
in  the  habit  of  erecting  menhirs,  cromlechs,  dolmens  and  other 
megalilhic  monuments.  Scandinavian  archaeologists  assign 
their  dolmens  exclusively  to  the  Stone  Age.  It  would  appear 
that,  subsequent  to  the  great  chambered  cairns  of  the  Stone 
Age,  a  period  of  degradation  in  this  kind  of  architecture  occurred 
in  Britain  when  the  Bronze  Age  barrows  replaced  the  dolmens, 
and  these  again  gave  way  to  simple  burial  in  the  earth.  In 
Scandinavia  the  megalithic  chamber  seems  to  have  been  di»- 
ceidMl  In  the  Iron  Age  for  buriala,  either  by  cremation  or 
hAumatioa  under  hniBe  tmnli,  as  may  be  aeen  in  the  three 
gmt  nooodt  of  Thor,  Odin  and  fteym  at  Ganila  Upaafai,  and 
the  ship-barrow  at  Gokstad  on  the  Sandefioid,  the  scene  of  the 
discovery  of  the  Viking  ship  now  exhibited  in  the  museum  at 
Christiania. 

Just  on  the  borderland  Uftvveon  the  works  oi  nature  and  art 
comes  the  so-caltt-i  Ki^kiiif;  Stone  {Log<in.  or  Loigan,  stone, 
French,  pierrt  braniiinU),  which  usually  is  nothing  more  than 
•B  erratic,  ice-transported  boulder,  poised  so  nicely  over  a 
focky  bed  that  gentle  pleasure  with  the  hand  may  cause  it  to 
nek  or  osdUate.  Sndl  itones  appear  to  be  spandy  distributed 
0¥er  the  whok  ana  vsiinfktA  the  piinnitive  atone  moan- 
■wnta,  and,  being  wy  Jmy^  Aqr  we  pwH-mininfirly  cal- 
culated to  awaken  mtenfrtmcBt  in  the  nlndH  of  tim  worthq>- 
pers  of  the  mysterious  woiha  nl  nature.  Henoe  the  unportant 
position  assigiud  to  them  in  the  Druidical  worship  invented  by 
Stukcly  and  uthei  antiquaries-  of  the  i.Sth  century.  Some 
rocking-stones  are  evidently  artificial,  having  had  the  rock  cut 
underneath  them,  leaving  in  each  a  pivot  like  proniincnrc 
on  which  the  block  rests;  but,  on  the  other  hand,  natural  cau.scs 
can  produce  similar  results,  the  stone  itself  acting  like  an  um- 
fateila  to  protect  the  central  portion  of  the  bed  lAile  weathering 
fflitiidff  ia  |oinf  on  all  around.  The  same  process  is  often  well 
Btutcated  on  moiaine-bearing  ^aciers  where  a  huge  stone  may 
bn  MB  mtiiiii  OB  a  piliar  of  ioe  aeveial  feet  in  height.  That 
BiaB  aeBiettBiei  inuuted  audi  ttriking  natuni  phenoBwna  la 
quite  probable,  and  to  this  extent  ra^ing-itOBea  coooe  within 
the  category  of  primitive  stone  monuments. 

BiBi.nKiHAPHY. — Fergusson,  Rnde  Stone  Monument};  W.  c  Ftnr- 
lase.  The  Doimrm  nf  Ireland,  &c;  de  Mortillct,  Le  Prikisioriqut, 
Ac;  Boostcttcn,  Esuxi  sur  Us  dsfsMtt*:  P.  Baaiir»  Imonlair*  4m 
monuments  migalithtqtus  du  diparimom  i^nt-H-nlaine;  Conpit 
international  d'anlk.  el  d'arch.  fn-fhistorigues  (13  vols.,  I860-1906): 
MatiriaHX  pour  fkistoirt  primilfte  et  n^iimUe  de  Fhomme  (33  vol»., 
I86>;-I«<HK),  continued  at  L' A ntkrtfpototk  UIVX  I890;  isamtotre  ^ 
monumfnis  mii^ciilhujues  de  France;  Pttltldlllff  of  the  various 
Archaeological  Societies  of  Europe.  (R.  Mv.) 

■na'AIVB,  IMIU  or.  a  battle  of  the  AuMriean  CfvO 
War,  called  the  iMttle  of  Murfreesboio  by  the  Confederates, 
fought  on  the  jnt  of  December  1863  and  the  and  of  January 
1863.  After  UaappoMtoHBt  hi  October  to  eoBBnaad  the  Anqr 


I  of  the  Cumberland,  Oencral  W.  S.  Rosecrans  with  Chattanooga 
as  his  oljjective  moved  from  Nashville  upon  (.eneral  Braxton 
Bragg,  who  left  the  winter  <iuartcrs  he  had  estabiishcd  at 
Murfreesboro  and  met  the  Union  army  0:1  Stone  river  imme- 
diately north  of  Murfreesboro,  on  the  last  day  of  December. 
The  plan  of  attack  on  each  side  was  to  crush  the  enemy's  ifiht. 
Bragg's  left,  commanded  by  Lieut.-Gencral  W.  J.  HardcOi  o»u^ 
lapped  and  bore  bach  the  Union  right  under  MaJor*GeBCfBl 
A.  McD.McCook,aBdllajar-GeneialT.L.CiitteBdeneanHBaDd- 
ing  the  Union  left  waa  honied^  caBed  back  fnm  hat  attack  en 
the  Confederate  right  to  support  McCook.  The  Union  right  wai 
crumpled  up  on  the  Centre,  where  Major-GencFal  G.  H.  Thomas's 
I  orps  (hccked  the  Confederate  attack.  There  was  practically 
no  lighting  on  the  ist  of  January,  but  on  the  ?nd  the  Con- 
federates renewed  the  attack,  M.ajor-General  J.  C  Breckinridge 
with  Bragg's  right  attempting  in  vain  to  displace  Crittenden's 
division  on  high  ground  above  the  river.  On  the  night  of  the 
3rd  Bragg  withdrew  and  the  Union  army  occupied  MuifreeaiiOfO. 
Tactically  a  drawn  battle.  Stone  River  was  stxategica]^  a 
Union  victoiy.  The  lomea  on  Iwth  aidea  were  bmty:  of  si,jt» 
ConfBderalea  praaent  for  daty,  1994  were  Uifaid,  9945  imr 
wounded,  and  nlwut  3500  were  missing;  and  of  44,loB  Uaien 
soldiers  present  for  duty,  1677  were  killed,  7543  were  wuuuded 
and  j686  were  missing. 

STONINQTON,  a  township  of  New  London  county.  Con- 
necticut, U.S..\.,  in  the  S.E.  comer  of  the  slate,  on  Long  Island 
.Sound.  Pop.  of  the  township  (1000),  8540  (of  whom  ig68 
were  fureign-lxirn).  (lyio),  9154,  including  that  of  the  borough 
of  Stonington,  3083.  Stonington  is  served  by  the  New  York, 
New  Haven  tt  Hartford  railway,  eddch  has  repair  shops  here, 
by  an  electric  line  connecting  with  New  London,  Conn.,  and 
Westerly,  Rhode  Island,  and,  in  sonuner,  by  steamer  to  Wntdi 
Hill  and  Block  UaBd.  Its  harbout  is  encaDent*  and  it  ia  n  pott 
of  entry,  bat  its  foieign  trade  is  unhnportant.  The  Unraaii^ 
covers  an  area  of  about  45  sq.  m.,  and  includes,  besides  the 
borough  of  Stonington,  the  villages  of  Mystic,  Old  Mystic 
and  I'awcaluck  (which  is  closely  allied  with  W'estc'ly,  Rhode 
Island).  Among  the  manufactures  of  the  township  are  foundry 
aiiri  mat hine-.shop  products,  printir.g  i)reSsL'S,  siik  mathincry. 
fertilizers.  s|kxiIs,  thread  and  cotton,  and  wooUcn,  silk  and  velvet 
goods.  Ship  building  and  fishing  are  among  the  indtistriea. 
After  its  settlement  in  1649  and  the  years  immediatefar  aao- 
ceeding  by  BniBJipliatWt  horn  Rehobotb  in  Plymouth  OlIsBy 
(to  when  a  meBB-ent  ma  ersctcd  hi  SM9  hi  WeqBdaqpock 
Bniyins  Gfound),  the  tot  titwy  now  inchided  in  StoniintoB  twHH 
ship  waa  first  a  part  of  New  London  township,  and  then  (i6s8), 
in  accordance  with  a  boundary  decision  of  the  United  Colonies 
of  Ne-.v  England,  a  part  (under  I  hi:  name  of  Southertown)  of 
SulTolk  county,  Mass;ichu!irtts,  tinally  reverting  to  (?onnecticut 
in  accordance  with  the  new  boundaries  fixed  by  the  Connecticut 
ro>al  charter  in  1663.  In  i6A.j  it  gained  representation  in  the 
General  Cuurl  of  C  uiiiiett  iriK ;  in  1665  the  name  was  rhangcd  to 
.Mystic,  and  in  1666  to  Stonington.  In  the  iSth  century  the 
village  (now  the  borough)  of  Stonington  (settled  in  1753)  de- 
veloped a  brisk  trade  with  Boston,  Plymouth  and  the  West 
Indies.  Whaling  and  sealing  were  for  many  years  important 
industries  and  a  willing  captain  of  Stimingtnn,  Nathuiiel  B. 
Fahner,  early  in  the  i9tli  oentnry,  discweitd  Falmer  Land  in 
the  .Antarctic.  The  viihfe  waa  tlw  seat  «f  military  stores 
during  the  War  of  Independence,  and  was  bombarded  by  a 
British  frigate  in  August  1775.  In  .Vugiist  1814  another 
British  attack,  by  a  squadron  under  Commander  Thomas  M. 
Hardy,  was  successfully  resisted.  The  borough  of  8tanin|l0B» 
the  first  in  the  state,  was  incorporated  in  itioi. 

See  R.  A .  Whedar,  Skltiv  tf  Hm  Tam  if  ainieiliB  (New 
Loodon,  1900). 

STOiry  FOIHT.  a  township  m  Rockland  county,  New  Yoilt, 
U.S.A.,  OB  the  wsit  bank  of  the  Hudson  river,  oontaiaini  a 
vflkge  of  the  same  name  wfaidi  ia  3$  m.  N.  of  New  York  ClQr 

and  12  m.  S.  of  West  Point.  Pop.  of  the  township  (1800)  4614; 
(1900),  4(61;  (1905),  5863;  (1910).  36^1.  Area,  about  30  sq.  m. 
The  viU^  h  aerved  by  the  West  Shore  and  the  New  Yodt, 
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OBtario,  ud  Westeni  nOways.  Other  villagei  in  the  towxiBhip 
Bie  Grassy  Point,  wfaere,  as  in  Stony  Point,  l)irick*iukii|g  is  tbie 
iniodpal  iadostiy ;  TMakina  Coma,  iriwK  tlim 
voilu;  and  Jones  Point,  wUdt  bia  »  Hide  in  gravd,  Imilding 

sand  and  crushed  stone.  The  suifmid  the  township  is  rough — 
Dundcrberg  (loqo  ft.)  and  Bear  Mountain  (1350  ft.)  are  the 
princifval  eminences,  and  there  is  good  farming  land  only  at  the 
margin  of  the  river.  The  township  was  named  from  a  rocky 
promontor>'  which  juts  into  the  river  in  the  north-cast  part  of 
the  township  and  rises  precipitously  on  all  sides  to  a  height  oi 
about  140  ft.  above  the  river.  A  small  part  of  the  promontory 
b  under  the  jurisdiction  of  tlie  United  States  Government 
nUdi  has  erected  a  lli^tbaiiiit  htn,  mtd  the  nmaini^  pntiM 
ma  bought  by  the  state  b  1897  kx  a  state  battlefield 
reaervation,  and  has  been  hdd  oat  as  a  pnbfic  park.  At 
the  entrance  to  the  park  is  a  Memorial  .\nh  (itjcx)).  designed 
by  H,  K.  Bush-Brown  and  prescnled  to  the  stale  by  the 
Daufiluers.  of  llit  Amcriian  Revolulion.  On  lona  Isl.ini!  in 
the  north  i»art  of  the  township  is  a  United  States  niiv.il 
magazine.  The  promontory  guards  the  lower  passage  tn 
the  Highlands  of  the  Hudson,  and  dunng  the  War  of  Inde- 
pendence, when  the  King's  Feny  betuccn  H  and  Vnphnck'a 
Paint  on  the  cfipoaite  bank  was  part  «f  aa  lovortaat 
IIbb  «f  in— wminitibn  between  the  New  Eashnd  and  the 
Ifiddfe  Stales,  it  was  of  considerable  strategic  importance.  The 
Americans  occupied  it  in  November  1776,  and  about  two  years 
later  crt'Ctfii  ;l  blorkhouse  upon  it  Thi;  garrison,  howt-vcr,  was 
very  small,  ami  on  the  31st  of  May  177U,  it  taken  by  the 
British,  who  immediately  erected  much  itroni;Lr  fortifications. 
On  the  night  of  the  t5th/i6th  of  July  it  was  recovered  by  General 
Anthony  Wayne,  in  command  of  about  1350  picked  American 
troops,  the  garrison  (under  Lieut.-Colonel  Henry  Johnson)  losing 
63  in  killed,  70ln  wounded,  and  54310  captured.  The  American 
kaa  waa  only  15  killed  and  8ti  wwuided.  The  Americana, 
hiwever,  had  ao  thoo^t  iron  the  fim  of  hohHog  the  place 
and  evacu.ited  ft  «a  the  18th  of  July.  The  British  immediately 
reoccupied  it,  and  erected  stronger  fortifirationit,  hut  late  in 
October  they,  too,  ahanrloncd  it.  In  the  '  r>\i\  Tri  ason  House  " 
in  the  township  General  Benedict  .^rnolii  and  Major  John 
Andri  met  before  daylight  on  the  jrnd  <if  SiplrmVu-r  17S0, 
to  settle  upon  plans  for  the  surrender  of  West  Point  by 
Arnold  to  the  British. 

See  H.  P.  JohnBton,  The  Stormint  of  Slony  Point  (New  York, 
noa)s  H.  B.  Dawson,  Thf  Assault  on  Sti>n;-  Point  (Morrisania, 
RY^  1S63):  E.  H.  HaU  and  F.  W.  Halsey.  Stony  Pmmt  Batth-PieU 
(New  York,  1903):  and  D.  Cole  aad  E.  Gay.  Hutmy  if  tttdiKti 
County  (ibid.  1S84). 

STOOL,  a  low  ieat  without  buLk  or  ;irins.  The  ."itool  Ls  an 
ancient  piece  of  furniture  which  came  into  use  when  the  need 
bepa  ta  be  Ut  for  a  seat  more  easily  portable  than  hca\'> 
Kttlea  and  benches — the  chair  was  an  appanage  of  rank  and 
dipdty  to  which  no  ordinary  petaoo  dreamed  of  aspiring. 
SiBOt  it  could  also  be  oacd  as  a  small  table,  it  qukkly  became 
OMMBMii.  b  the  FSiat  Book  of  TkrasAWailaiBCowper  gives 
a  ritetch  of  the  evolutiaB  of  the  atool  wfaidi,  ior  all  its  vapidity, 
iiieasonably  exact: — 

"  Joint  ttooU  were  then  created,  on  three  legs  # 
Upborn  they  stood.  Three  leg*  uphokllag  firm 
A  mamy  mb,  ia  fashion  square  or  louadi 

At  length  a  generntion  more  rcfm^d 

linproved  the  simple  utan ;  made  three  legs  four. 

Gave  them  a  twisted  tana  vsimieular. 

And  o'er  the  seat,  with  plenteous  wadding  stuS*d, 

Indnc'd  a  splendid  cover,  green  and  blue. 

Yellow  and  red,  of  tap'sd^  richly  wrought. 

Aad  woven  dose,  or  needle -wotk  suhliww." 

"Jdnt**  or  "  joyned-stod "  sfnply  meant  that  the  parts 
were  joined  or  framed  together  with  mortise  and  tenon. 
The  wooden  loux-leggcd,  square  or  oblong  variety  is  often 
called  a  "coffin-stool."  It  may  be  [><.rftctly  true  that  it 
was  used  for  supporting  coffins,  but  that  was  merely  oni — and 
a  very  occasional  one — of  many  uses,  and  the  name  is  an 
entire  misaomer.  The  round  tiuce-legged  stool  was  a  primitive 


construction,  destitute  of  ornament  and  rudely,  aa  well  aa 
heavUy,  made.  By  the  middle  of  the  1 6th  century  stooh  had 
acqoired  four  kgi,  bnced  tagether  by  atretdiecs,  and  the  faaoa 
was  often  well  carved.  As  the  Scnatuanoe  hnptdae  waned, 

forms  relapsed  into  cumbrous  and  unadorned,  and,  so  far  as  the 
oak  stool  of  the  yeoman  and  the  farmer  was  concerned,  little 
ornamentation  was  attempted  after  the  middle  of  the  17th 
century.  These  scats  continued  to  be  made  until  about  the 
end  of  that  i>uriu<i  — i.ir, il,  indeed,  the  ini  riasing  chcapncs.s  of 
the  chair  and  the  growth  of  habits  of  comfort  caused  it  to  fall 
into  disuse.  Towards  the  end  of  the  Stuart  period  the  uf^ 
bolstered  stool  reached  Bngland  from  fiance.  It  was  not 
cotirdy  ankaowB  at  aa  aarto  date,  but  wliat  bad  been  aa  ooca- 
aioBal  hiniiy  then  became  a  coaunoo  ptentsWng  «f  the  houses 
of  the  rich.  The  legs  and  tttctchen  took  the  "  twnted  fonn 
vermicidar  **  of  iririch  the  poet  q)eaks — so  far  as  their  under- 
framing  was  concerned  these  stools  were,  to  all  intents  end 
[luqKises,  chairs.  ThenteforwiirJ.  indeed,  they  followed  very 
closely  the  fashions  in  seals  with  backs,  acquiring  the  cabriole 
leg,  the  claw  and  ball  or  pad  feet,  the  carved  knees  and  other 
characteristics  of  chairs.  The  footstool  is  probably  more 
ancient  than  the  stool  itself.  The  dttcfclog-stool  was  a  contri- 
vaaee  whereby  scolding  or  drunken  women  could  be  ducked  in  a 
poad  withoot  daater.  Hie  atod  of  nepeataace  waa  reserved, 
chiefly  in  Scotfaad,  for  the  puhlk  peoanoe  of  penons  who  had 
offended  against  morality.  The  "cutty-stool,"  which  Jenny 
Gcddcs  threw — or,  accoriiinR  to  Dr  Hill  Burtoi-j.  tiiri  not  throw  — 
at  the  beginning  of  the  riotous  protests  against  Laud's  Liturgy 
in  St  Giles's  Church,  Edinburgh,  in  ibT,:.  was  of  the  fald-stcml 
variety.  "Cutty"  simply  means  short.  A  fald-stool  was 
originally  a  folding  stool  used  chiefly  for  ecclesiastical  purposes. 
Eventually,  while  retaining  the  old  name,  it  became  rigid,  and 
the  designation  has  now  been  extended  to  a  litany-desk.  The 
camp-stool  is  immediately  derived  from  the  original  fmi  of  the 
fsbMod.  h  Fmoa  aader  tba  amim  H^mt,  ^bm  ataol,  ar 
tabamt,  acqoiicd  a  locbl  and  eourtly  significance  of  Ae  fiiat 
importance.  The  wives  of  princes,  dukes,  and  a  few  aC  tba 
highest  <!iKn:iaries  of  the  realm  alone  had  the  right  toocciqif 
a  l^l'ourr!  in  the  presence  of  the  king,  and  ladies  who  became 
widows  \i-.cd  ever>'  expedient  of  intrigue  to  retain  a  privilege 
which  they  regarded  as  the  summit  of  earthly  felicity.  The 
^riie  du  tabouret,  when  a  lady  first  took  posaesiion  of  btr  acat, 
was  an  occasion  of  considerable  ceremony. 
STOOL-BALL,  a  game  formerly  very*  popidar  in  England,  aad 

ooBiinonly  coosideted  as  the  ancestor  of  cricket.  Joseph  SUntt, 
writing  In  ikf »  nya  «f  it:  "I  have  been  tafamwd  that  a 
pastime  called  stod-bdl  is  pnctiMd  to  tbb  day  An  the  aoitheiB 

parts  of  England,  whidi  consists  simply  in  setting  a  stool  upon 

the  ground,  and  one  of  the  players  takes  his  place  before  it,  while 
his  antagonist,  standing  at  a  distance,  tosses  a  ball  with  the 
intention  of  striking  the  stool,  and  this  it  is  the  busLaess  of  the 
former  to  prevent  by  beating  it  away  with  the  hand,  reckoning 
one  to  the  game  for  every  stroke  of  the  ball;  if,  on  the  contrary, 
it  should  be  missed  by  the  hand  and  touch  the  stool,  the  players 
fbl!^  phwea;  the  conqueror  at  this  game  is  he  who  strikes 
the  ban^moat  tbnea  before  ft  toocbes  the  stool.  I  believe  the 
same  also  happens  if  the  peimi  who  tfaiew  the  ball  can  catd 
and  retain  it  when  driven  back,  before  it  touches  the  ground." 
Some  variety  of  the  game,  with  modificatioia  due  to  the  develop- 
ment of  cricket,  hxs  probably  been  pinycd  even  since  these  days. 

STOPPANI,  ANTONIO  (iS?4-i.Sqi)'.  Italian  geologist  and 
l)alaeontologist,  was  bom  at  Lecco  on  the  24lh  of  Augrist 
lie  became  professor  of  geol{)gy  in  tlie  Royal  Technical  Institute 
of  Milan,  and  was  distinguishi^d  for  his  rcsearc  hes  on  t  lie  Triassic 
and  Liasaic  formations  of  northern  Italy.  Among  his  works 
were  PalMelogie  Lomharde  (1858-1881);  Les  pttrijucticns 
d'&aM  (iSs^-iSte);  CVai^fte  d  paUoiUolope  da  concha  d 
AvUtOa  Cvnttrta  m  LmMk  (iSflo-iSds);  Cant  4i  tategn, 
f  5  vols,,  1871-1873);  and  VBra  ffeaoiea  (iSSl).  In  this  last 
work  the  author  discussed  the  glacfation  of  the  ItaUan  Alps 
and  the  histor>'  of  Italy  during  the  PIcistCCBBe  a^B.  Bc  md 
at  Milan  on  the  ist  of  Januaiy,  1891. 
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nORACE.  STEPHEN  (1763-1796),  English  musical  composer, 
WIS  born  in  London  in  1765.  Hi»  father,  Stelano  iStor.icc,  .m 
Italiui  contrabassi&i,  taught  him  the  violin  so  well  that  at  ten 
ymn  old  he  played  successfully  the  most  difliculi  music  of  the 
day.  After  completing  his  education  at  the  Conservatorio  di 
Sftot'  Onofrio,  at  Naples,  be  producert  his  first  opera,  CH  Sfosi 
makmknH,  at  Vkana,  in  1785.  Hoe  be  oude  the  loquaint' 
MKeo{M«iMt,fii«lMMeJlir«av  di  KgHm  Ui  liiKr,  Aiut  ScUu 
Storace,  first  sang  the  part  of  aotau.  Hae  abo  he  luroduoed 
a  second  opera,  Gli  Equiwci,  founded  oa  Sfaakcspeafeit  Comedy 
of  Errors,  aiid  a  "  Singspicl  "  entitled  Dcr  Doctor  undder  Apotht' 
kcr.  But  his  greatest  triumphs  were  achieved  in  England, 
whither  he  returned  in  17S7,  After  creating  a  favourable 
impression  by  bringing  out  his  "  SinRspicl  "  at  Drury  Lane, 
under  liie  title  of  TIk  Doctor  and  the  A  pjUuidry,  Storace  attained 
bit  first  great  success  in  17^,  in  The  Haunted  Tower,  an  opera 
wldcb  MB  for  fifty  nights  in  succession.  No  Song,  No  Supper 
was  equally  successful  in  i7go;  and  Tht  Siege  of  Belgrade  scarcely 
leee  lo  in  1791.  The  music  of  The  Pirates,  produced  in  1792, 
ma  paitly  intipfHI  fiom  CU  Mquiood,  and  i>  lemarkable  as 
aAmliiig  one  of  tbe  earlcst  imtaiices  it  the  intiodnction  of  a 
grand  Jhwk  into  an  En^iah  opera.  Theee  miles  mie  foUowed 
by  some  less  successful  productions;  but  Tke  Cherokee  (1794) 
and  TItf  Thrrr  ,iiid  Ihr  Deuce  (1705)  were  very  favourably  re- 
ceived, and  I  In:  niu^ic  to  Colman's  play,  The  Iron  Chest,  first 
performed  on  thu  utli  of  March  lyrjfi,  created  evtB  a  greater 
sensation  than  The  Haunted  Tower.  This  was  Storace 's  last 
work.  Ife  oa«||it  cold  at  the  lebeaiial,  and  died  on  the  19th 
of  March  1796. 

The  character  of  Storace's  music  is  pn-enfaiently  English; 
but  his  early  intercourse  with  Mozart  gave  him  an  immense 
advantafe  over  his  contemporaries  in  his  management  of  the 
iMdiestia,  while  for  tbe  excdience  of  bis  wzUiag  for  tbe  voke  he 
was  M  doubt  mdebted  to  the  ToreHwIinn  of  hb  likter  Anna. 
This  lady  was  bom  in  London  in  1766,  cnmiihted  her  cdttcalion 
at  Venice  under  Sacchini.  sang  for  Hoaart  St  Vienaal  and  first 
apiifarcd  a;  thi-  Kir.^'.s  Tlu-iitre  in  London  in  1787.  After 
coninuutiiig  grc.aly  lo  ilic  success  of  The  Haunted  Tmrer  and  her 
brother's  later  o{)eras,  she  crowned  a  long  and  brilliant  career 
by  winning  great  laurels  at  the  Handel  Commemoration  at 
Westminster  Abbey  in  1701,  retired  from  public  life  in  1S0.S, 
and  died  on  tbe  24th  of  August  :Si7.  During  her  stay  in  Vienna 
she  nanied  John  Abraham  I  i^hcr,  a  celebrated  violinist ;  but 
he  ased  her  sojcruelly  that  sbc  refused  to  bear  bis  name,  and  in 
hcv  Witt— bequeathing  property  to  the  anumnt  ef  isajoeo— 
Htjied  henelf  "  spinster." 

nOBB  (fioni  O.  Fr.  ctlW  or  tMn,  Laite  Let.  jtoanim  or 
jniMnriMN,  stock,  provisions,  wanify,  bum  the  late  use  of  j«- 
slaurare,  to  provide,  properly  to  construct,  renew,  restore),  a 
stock  or  supply  of  provisions,  goods  or  other  necessaries  kept 
for  future  daily  or  recurrent  use  or  for  a  specific  purpose;  thus 
tbe  term  applies  equally  to  the  domestic  supply  of  provisions, 
&c.,  and  to  the  accumulated  stock  of  arms,  ammunition,  cloth- 
ing, food,  &c.,  kept  for  the  general  use  of  a  navy  or  army.  A 
common  secondary  meaning  is  that  of  the  place  where  a  supply 
or  stock  is  kept,  a  storehouse,  and  thus  the  term  is  used  particu- 
larly in  the  country  districts  of  America  for  the  general  shop 
when  fBoda«(  all  kinds  are  sold  by  Ktail.  In  English  the  term 
"atoiea  "  has  oooie  into  use  lor  lufe  feneral  shops  with  many 
departments  adIiBg  all  kinds  of  goods. 

STOREY  (equivalents  are  Fr.  ttage,  ItaL  ^<siie,  Ger.  Slock), 
the  term  in  architecture  given  to  the  floor  of  a  building,  and 
employed  generally  when  referring  to  a  number  of  floors  one 
above  ihe  other;  thus  a  building  may  be  of  two,  three  or  more 
stori  vs  hi;;h.  It  used  to  be  applied  lo  a  series  of  apartments  on 
one  floor,  which  are  now  generally  known  as  a  flat.  "  Storey  " 
or  "story"  is  from  O.  Fr.  estortc,  building,  eslorer,  to  build, 
equip,  furnish,  store,  from  Lat.  staurare,  only  seen  in  compound 
instaurare,  to  repair,  restore,  ultimately  from  root  sta,  to  stand. 
"  Stoiy,"  a  tak  or  narrative,  is  a  shortened  form  of"  history." 

nOUE  (A.  S.  aim,  Ger.  SU?reh),  the  Cicouia  alba  of  ornitho- 
kgy,  a  «dl>kiiowa  bird,  which,  however,  tboui^  often  visitiag 


Britain,  has  never  been  a  native  or  even  inhabitant  of  that 
country.  It  is  a  summer  visitor  to  most  parts  of  the  European 
continent — the  chief  exceptions  being  fVancc  (where  the  native 
race  has  been  destroyed),  Italy  and  Russia — breeding  from 
southern  Sweden  to  Spain  and  Greece,  and  being  cspeciaUy 
common  in  Poland.'  It  reappears  again  in  Asia  lOm,  the 
CauGssns,  Penia  and  TurkHtan,  but  farther  to  the  eastwaid 
H  is  tqiteoed  by  «■  allied  spedea.  C.  kyeiam,  whkh  icacha 
Ji^Hui.  Though  occaskmally  using  trees  (as  was  meet  Kke^ 
its  original  habit)  for  the  purpose,  the  stmfc  moat  gencraly 
places  its  nest  on  buildings,*  a  fact  familiar  to  travellers  in  Den- 
mark, Holland  and  Germany,  and  it  is  nearly  everywhere  a 
cherished  guest,  popular  belief  ascribing  good  luck  to  the  house 
to  which  it  attaches  itself.'  Its  food,  con.sisiing  mainly  of  frogs 
and  insects,  is  gathered  in  the  in  ighlM)uring  pastures,  arxoss 
which  it  may  be  seen  stalking  with  an  air  of  quiet  dignity;  but 
in  the  season  of  love  it  indulges  in  gestures  which  can  only  be 
called  grotesque — leaping  from  the  ground  with  extended  wings 
in  a  kind  of  dance,  and,  absolutely  voiceless  as  it  is,  making  a 
loud  noise  by  the  clattering  of  iu  mandibles.  At  other  tiam  it 
may  be  seen  gravely  resting  on  one  kg  on  an  denOad  phct, 
thence  to  sweep  aloft  and  chde  with  a  daw  and  majestic  ffigbt. 
Apart  from  Its  considerabte  sise— and  a  stoik  stands  more  than 
three  feet  in  ht  icht  its  contrasted  plumage  of  pure  while  and 
deep  black,  with  its  bright  red  bill  and  legs,  makes  it  a  conspicuous 
and  beautiful  object,  especially  when  seen  against  the  fresh 
green  grass  of  a  luxuriant  meadow.  In  winter  the  storks  of 
Europe  retire  to  .Africa — some  of  them,  it  would  seem,  reaching 
Cape  Colony — whik  those  of  ;\sia  visit  India.  A  second 
species,  with  much  the  sane  range,  but  with  none  of  its  reUtive's 
domestic  disposition,  is  the  black  stork,  C.  nigra,  of  which  the 
upper  parts  are  black,  brilliantly  glossed  with  purple,  copper  and 
gieen,  whik  it  k  white  beneath— the  biU  and  kgSi  with  a  patch 
of  bare  akin  round  the  eyes,  being  red.  The  bird  breeds  in  lofty 
trees,  generally  those  growing  in  a  huge  forest.  Two  other 
dark-oolourcd,  but  somewhat  abnormal,  species  are  the  (mri  l\ 
African  C.  abdimii  and  l!ie  C.  epis(\'pus,  which  has  a  wider 
range,  being  found  nut  ouiy  in  Africa  but  in  India,  Java  and 
Sumatra.  The  New  World  has  only  one  true  stork.  Dissura 
magiuiri,  which  inhabits  South  .America,  and  rescmbUs  not  a 
little  the  C.  boycitina  above  mentioned,  dilTering  therefrom  ia 
its  greenish- white  bill  and  black  tail.  Both  these  apedes  aic 
very  like  C.  oAs,  but  an  krier  and  ham  a  bare  patdi  of  red 
skin  round  tbe  eyes. 

The  storks  form  the  fanfly  Ciconiidae,  and  together  with  the 
ibises  (Ifaididae)  aie  now  taiilced  as  a  sab-ordar  of  Ckoniifonn 
birds  (see  Buo).  There  k  no  doubt  that  th^'indude  the 
jabiru  (q.v.)  and  its  allies,  as  well  as  the  curious  genus  AnoslomMs 
(known  in  India  as  the  "  open-bill."  because  its  lower  mandibk 
i.s  hollowed  out  so  as  only  to  mrrl  the  mnxjUa  at  the  base  and 
the  lip),  of  which  there  arc  an  African  and  an  Asiatic  species. 
In  all  the  stolkS  the  CggS  STS  white  and  pitted  with  granular 
depressions.  (A.  N.) 

STORM,  THEODOR  W0LD8BN  (1817-1888),  German  poet 
and  novelist,  was  born  at  Husum,  in  Schlcswig,  on  the  14th  of 
September  1817.  Having  studied  jurisprudence  at  Kiel  and 
Berlin,  where  he  formed  a  close  friendship  with  the  brothers 
Theodor  and  Tydw  Mommsca,  he  setUed  in  hk  native  town 
as  advocate;  but,  owing  to  hk  Gemuui  sympathies,  lost  hk  pest 
in  1S53.  Entering  the  Pmssisn  service  ss  sssessor  at  Totsdsra, 
he  was  ap^winted  district  judge  at  Heiligenst:id!     .After  the 

'  In  that  country  its  numbers  are  Raid  to  have  greatly  dimin- 
ished since  about  1858,  when  a  disastrous  spring  storm  overtook 
the  homeward-bound  birds.  The  like  is  to  be  said  of  Holland  since 
about  i860. 

'  To  consult  its  convenience  a  stage  of  some  kind,  often  a  cart- 
wheel, is  in  many  places  set  up  and  generally  occupied  by  succes.Mvc 
gcricrutions  of  tenants. 

'  In  common  Dutch  name  is  Ooijrvaar,  which  can  be  tr.u  rd 
throu^;h  many  liirms  iKixjImann,  Worterb.  d.  ostfries.  Spratkr  1  ^, 
sub  foct  "  Adcf>ar  ')  to  the  old  word  Odeboro  {"  the  bringer  ol 
good  ").  In  countries  where  the  storic  k  abudBnt  it  CMsn  kiciiy 
into  popular  talcs,  songs  and  proveibs,  and  from  Ae  days  of  Amsp 
hss  been  a  favourite  in  fable. 
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STORM— STORY,  J. 


Danish  Wtr  of  1864  Storm  returned  to  Husum.  and  after  filling 
various  judicial  appointments  in  the  district,  rLf.rLd  on  a  pension 
and  died  at  Uademarschen  on  the  4th  of  July  lans.  Storm 
is  hardly  leas  remarkable  as  a  l>Tic  |H>ct  than  as  a  novelist.  As 
the  former,  he  made  his  dibut,  with  the  two  Mommscns,  with 
Litderbuck  drekr  Freunde  but  his  Ctdicktc  (1852;  12th 

•dition,  igco)  fint  obuinod  foe  him  gnuntal  noogniUaa.  As  a 
BowUit  Iw  frfMd  U»  fint  guBtt  Mioem  Immtntte  (iSsa; 
51st  «dhioa,  igoi);  and  tUs  ms  followed  by  numerous  other 
short  stoiies.  Re  was  never  weary  of  painting  the  scenes  of 
rustic  simplicity  and  the  quiet  joys  of  the  «mplc  life.  He  is  at 
his  best  when  dealing  retrospectively  with  episodes  and  intidi-a'.s 
from  his  own  earlier  life.  Later  he  passed  to  psychological 
problems  with  Aquis  submersut  (1877)  and  Zur  Chronik  von 
Grieskuus  (1&84) .  and  made  a  deep  Imniiriflinn  with  his  tentaitic 
Sckimmelreiter  (1&88). 

Storm's  Grsammflle  Schrijten  appeared  in  19  \'ols.  between  iMft-i 
and  iRSo;  luui  edition  in  8  vols.  (1898).  His  correspondence  wiih 
E.  Miiri'icf  wds  published  in  1891,  with  G.  Keller  in  1904.  Sec  E. 
Schmidt.  CkarakUrtstiktn,  i.  (1886):  also  P.  bchutz«,  The«doT  Storm, 
stMi  Libt»  mid  trine  Dicktune  (1887);  F.  Wehl,  Thtedor  Storm,  riH 
MM  miatt  Ltbtm  tmd  Sek^tM  (1888):  A.  BieM,  Tk.  Sl»rm  und 
im  wtUmt  Jtsalinrot  (iMS):  aad  P.  RsBer.  ZlMrfw  Staim  ah 
M>tftiilif>iriWaiy(i897). 

'    STORM  (in  O.  Eng.  storm,  and  so  in  Du.  and  Low  Ger,;  in 

0.  H.  Ger.  and  mod.  Ger.  Sltirm;  the  root  is  probably  that  seen  in 
"•tir,"  to  rouse,  move,  disturb,  cf.  Ger.  tl6ren\,  a  disturbance  of 
the  atmosphere,  accompanied  by  high  winds  or  by  heavy  falls 
of  rain,  hail  or  snow,  together  with  thunder  and  lightning. 
'Ihe  word  is  not  a  part  of  scientific  terminology,  such  terms  as 
"  area  of  low  pressure  "  and  "  cydone  "  being  used.  In  the 
Beaufoct  acale  (f .*.)  the  wind-foice  of  a  ataim  is  catimated  at 
le-ii  and  tke  ifidt  of  vdodty  at  fina  56  to  rs  m.  per  hour. 
CSee  MraonouMT,  aad  far  nagnetie  atoma  M*Biiannf, 
Ttaumux..) 

8T0RN0WAT  (None,  S^ana  M«r>  "Stjama's  Bay"), 
the  chief  and  largest  town  In  the  western  islands  and  also  the 
principal  town  of  the  county  of  Ross  and  Cromarty.  Pop. 
(1901),  3852.  It  is  situated  on  the  east  coa!>l  of  I^cwis.  at  the 
head  of  a  capacious  harlwur  with  ample  quays  and  wharves, 
accessible  at  all  tides  and  available  for  steamers  of  3000  tons 
burden.  The  harbour  is  protected  by  two  headlands,  on  the 
more  aoutlierly  of  which — Amiah  Point — stands  a  lighthouse. 
FhMn  the  end  of  this  point  tliere  juts  out  a  line  of  rocks  on  the 
atiemhy  of  which  a  beaooo,  53  it.  bigb,  has  been  erected,  which 
ii  IDudDitad  by  means  of  a  Hi^t  thrown  on  to  a  pdata  in  the 
lantm  tern,  tlie  light  in  tlie  S^itbouae.  SlORMway  was  made 
a  burgh  of  banmy  by  James  VI.,  and  is  alw  a  poHce  burgh. 
It  is  the  centre  of  the  Outer  Hebrides  fishery  district,  and 
during  the  herring  season  the  population  is  trebled.  Among  the 
public  buildings  are  Lewis  Hospital,  .Mossend  Hospital,  the  Court 
House,  the  Drill  Hall,  the  Masonic  Hall,  a  tomniodious  struc- 
ture i;i  which  the  public  library  is  housed,  and  the  fish  mart, 
Sloraoway  Castle,  overlooking  the  town  from  a  height  on  the 
west  side,  is  a  handsome  ca.stellate<l  mansion  in  the  TMor 
Style,  buUl  as  the  residence  of  Sir  James  ftlathcson. 

glORBS,  BICBAIO  lAUBK  (tgat-iQoo),  American  Con* 
gicgatioiial  detgyman,  was  bom  in  Braintree,  Massachusetts, 
on  tlw  aut  ci  August  iSai.  He  bone  the  same  name  as  his 
grandfather  (1763-1819),  pastor  at  Long  Meadow,  Massachu- 
setts, from  1785  to  1819,  ud  hb  father  (1787-1873),  pastor  at 
Braintree,  Massachusetts,  from  181 1  to  1873  (except  die  yean 
1831-1836),  both  prominent  Congregational  ministers,  who  were 
descendants  of  Richard  Nt.ilhcr.    He  Rraduatcd  at  .Amherst  in 

1.  !?JQ,  studied  law  in  Boston  under  Rufus  Choate,  graduated  at 
Andovcr  thcologiral  seminary  in  1845,  and  was  pastor  of  the 
Harvard  Congregational  church  of  Br<H)kl:ne,  Mass;ichusctts,  in 
1845-1846,  and  of  the  Church  of  the  Pilgrim.s  in  Brooklyn.  New 
York,  from  1846  until  shortly  before  his  death  in  Brooklyn  on 
the  sth  of  June  1900.  He  was  a  conservative  in  theology,  and 
an  historical  writer  of  considerable  ability.  From  1848  to  186 1 
he  was  associate  editor  of  the  New  York  Independent,  which  he 
bad  helped  to  estabUib;  from  1887  to  1897  he  was  presMent  of . 
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the  American  board  of  commissioners  for  foreign  missions,  and 
he  was  prominent  in  the  Long  Island  Historical  Society.  Hia 
great-grandfather,  John  Storrs  (i735-»799).  a  chaplain  in  the 
Continental  .\rmy.  had  been  pastor  of  the  Soutliold  Qrardi  in 
1763-1776  and  in  1782-1787.  Dr  Storrs's  more  important 
published  works  were:  Jokn  Wyclijfe  and  Ike  First  Engfitk  Kbit 
(1880),  Tkt  RmptHim  «/  U»  Supenutml  ta  leUm  MiimI4t 
(t86i),  Btnuri  tj  Claifiau*  (1893),  and  Foundation  Tn^  4/ 

Amerkan  Missions  (1R97). 
Sec  Charles  Storrs,  The  Storrs  Family  (.\ew  York,  1886). 

STORY,  JOHN  ((.  1510-1571),  English  martyr,  was  educated 
ai  Oxford,  where  he  became  kcluiLi  uii  liviI  law  in  1535,  being 
made  later  principal  of  Tiroadgates  Hall,  afterwards  Pembroke 
College.  He  appears  to  h.ivi;  disavowed  his  Roman  Catholic 
opinions  just  after  the  accession  of  Edward  VI.,  but  having  been 
chosen  a  member  of  parliament  in  1 547  he  gained  notoriety  bjT 
his  opposition  to  the  act  of  uniformity  in  1348.  For  ciying  oat 
"  Woe  unto  tbee,  0  land,  when  thy  king  is  a  difld,"  he  was 
imprisoned  by  the  Bouse  of  Commons,  but  he  was  soon  released 
and  went  into  eiile;.  Returning  to  England  in  1553,  he  resigned 
his  positioo  at  Oxford,  which  was  now  that  of  regius  professor 
of  civil  law,  and  was  made  chancellor  of  the  dioceses  of  London 
and  of  Oxford  and  dean  of  arches.  Queen  Mary  being  now  on 
the  throne.  Story  was  one  of  her  most  active  agents  in  prose- 
cuting heretics,  and  was  one  of  her  proctors  at  the  trial  of  Cranmer 
at  Oxford  in  1555.  Under  Elizabeth  he  was  again  returned  to 
parliament,  but  in  1560  he  underwent  a  short  imprisonment 
for  IxMiating  about  his  work  in  the  former  reign.  In  1563  he 
was  again  anested,  but  managed  to  escape  to  Flanders,  where 
hebecaBeaMDiionerof  Philip  II.  of  Spain.  The  duJw  of  Alva 
aatboriaed  Urn  t»  cidnde  ecr^  daaasa  of  hooka  fson  the 
Netheiianda  and,  in  1570,  while  *"B*g***  in  tlds  woik,  lie  was 
decoyed  on  to  a  ship  at  Antwerp  and  conveyed  to  Yarmouth. 
In  spite  of  his  claim  that  he  was  a  Spanish  subject ,  he  was  tried 
for  high  treason,  and  executed  at  Tyburn  on  the  ist  of  June 
157:.    In  i8fi6  Story  was  beatified  by  [)aj)al  decree. 

STORY,  JOSEPH  (1779-1845),  American  jurist,  was  born  at 
Marbkliead,  Massachusetts,  on  the  iSth  of  September  i7;g. 
He  graduated  at  Harvard  in  1798,  was  admitted  to  the  bar 
at  Salem,  Mass.,  in  1801,  and  soon  attained  eminence  in  his 
profession.  He  was  a  member  of  the  Democratic  party,  and 
served  in  the  Masiyachu.setts  House  of  Representatives  in  1S05- 
1808,  and  in  1810-1812  for  two  terms  as  speaker,  and  was  a 
representative  in  Congress  from  December  1808  to  March  1809. 
In  November  1811,  at  the  age  of  thir^-two,  he  became  fay 
Presiifant  Madison'^  appointaoent,  an  aaaodate  justioe  of  die 
United  States  Supreme  Court.  This  position  he  rcUtned  until 
his  death.  Here  he  found  his  true  sphere  of  work.  The  tradi- 
'.ii):i:^  of  [hi?  AnK-rit  Lin  ]H'i])'.c.  their  stront;  prejudi<"c  for  ihr.  local 
su])rcniacy  of  the  s'.atcs  and  against  a  centralized  government, 
had  yielded  reluctantly  to  the  establishment  of  the  Federal 
legislative  and  executive  in  1780.  The  Federal  judiciary  had 
been  organized  at  the  same  time,  but  had  never  grasped  the 
full  measure  of  its  powers.  Soon  after  Story's  appointment 
the  Supreme  Court  began  to  bring  out  into  plain  view  the  powers 
which  the  constitution  had  given  it  over  State  courts  and  state 
legislation.  The  leading  place  in  tllis  WWk  belongs  to  Chief 
Justice  John  Marshall,  but  Stoiy  has  a  vtnr  large  ahai*  in  that 
remaikabie  series  of  dedrioos  and  ophdona,  non  tSis  until  i8js, 
by  which  the  work  wis  acoonpfthed.  In.  adfitlon  to  this  he 
built  up  the  department  of  admiralty  law  in  the  United  States 
courts;  he  devoted  much  attention  to  equity  jurisprudence,  and 
rendered  invaluable  services  to  the  department  of  patent  law. 
In  iSig  he  attracted  much  attention  by  his  vigorous  charges  to 
grand  juries,  denouncing  the  slave  trade,  and  in  iKjo  he  was  a 
j>rominen1  member  of  the  Ma.s.s;ichu.s<-'ts  Convention  called  to 
revi.sc  the  slate  constitution.  In  i8jq  he  became  the  first  Dane 
Professor  of  Law  at  Harvard  University,  and  continued  until 
his  death  to  hold  this  position,  meeting  with  remarkable  success 
as  a  teacher  and  winning  the  affection  of  Us  Students,  whom 
he  imbued  with  much  of  hia  own  enfbusiasm.   He  died  at 
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ms  unremitting,  and,  besides  attending  to  his  duties  M  an  asoo- 

datc  justice  and  a  professor  of  law,  he  wrote  many  reviews  and 
magazine  artick-s,  delivered  various  oratiDri:-.  of.  putilic  ucca5iii;:s, 
and  published  a  l:irge  numl>cr  of  works  011  Icgiil  subjects,  wiiitli 
won  high  praise  on  holh  si<les  of  the  Atlantic. 

Among  his  publications  arc :  Commenlaries  on  Ihe  Lam  o]  BaUmmti 
(1B53);  CommentarutMlht  ConstiUUion  «/ Ihe  Umiltd  Statu  (3  vols., 
i8j3),  a  work  of  prafeuad  leaniiiic  whkh  is  still  the  ttandaid  treatise 
on  the  subject :  Commentanes  on  the  Conflict  of  Imvs  (1834).  by  many 
regarded  as  his  ablest  work;  CommtnUirxfs  on  Equity  Jurisprudence 
(a  vols.,  1835-18A6);  Emtity  PUadines  (iSiS  :  /.,j-a,o/  Agfnc\  (18313); 
Law  of  Partnership  (1041);  Law  oj  B\il;  Ixchanie  (1843);  and 
Lma  if  Promissory  Notes  (1845).  He  uInj  edited  several  standard 
leal  iraras*  His  Supreme  Court  decisions  may  be  found  in  Craacfa's, 
Wheaton's  and  Peter*'*  Rtportt,  hi*  Circuit  Couita  decision*  in 
Mason's,  Samnar's  and  Stacy's  HtPff-  His  MuuUaMMU  WriUiut. 
first  pubGihed  in  1835.  appealed  in  an  edaigad  cditiaii  (a  vol*, 
in  1851)- 

See  Tke  Li}-  nui  Utters  of  Joseph  Story  i$  voh,,  Bostoii  and 
LoBdon,  1851;,  by  fats  son.  W.  W.  Siary. 

frOHT.  KOBBtr  HIBBBT  (iS3$-i907)>  Soottiah  iBvinc, 
principal  of  Glasgow  Uohrenlty,  was  bom  on  tlic  38th  of  Jannary 
1835  at  Rosneath,  DumbartonaliiTC.  He  was  educated  at  the 
tuiiversities  of  Edinbur^li.  St  .Andrews  and  Hcidilbcrg  In 
1850  he  was  assistant  minister  at  St  Andrew's  Cht^rrh,  Montreal, 
and  in  February  1S60  was  inducted  as  miiiis;cr  of  Rosneath 
in  succession  to  his  father.  In  1887  he  removed  to  Cdasgow  as 
pnrfeasor  of  church  history;  he  had  also  been  appointed  in  1886 
(0  *  chaplaincy  to  Queen  Victoria.  In  189S  he  became  princi- 
pal of  tiw  university  in  succession  to  John  Caird.  lie  was 
nodentor  of  the  Gtnentl  AawmUy  in  1894,  and  its  principal 
dok  f fom  thot  yetr  tUI  hit  dnth  on  tlw  19th  of  Jaannrr  1907. 
Story  was  a  staundi  supporter  of  hk  QMidi,  and  bad  little 
sympathy  for  schemes  of  reunion  witb  the  other  Presbyterian 
communities,  lie  vigorously  opposed  the  action  of  Bishop 
Wclldon,  then  metropolitan  of  Calcutta,  in  excluding  Scottish 
chaplains  and  troops  from  the  use  of  garrison  churches  in  India 
herau.'fe  these  had  received  episcopal  consecration.  He  was 
characterized  by  an  alisolutely  fearless  honesty,  which  sometimes 
gave  offence,  tut  at  the  basis  of  his  nature  there  was  a  warm, 
tender  .ind  sympathetic  heart,  incapable  of  meanness  or  intrigue, 
in  addition  to  lives  of  his  father  (1S62),  Professor  Robert  Lee 
(1870)  and  WiUiam  Carstaras  (1876),  he  pnbliibed  a  devotional 
hock  Ckria  Uu  Cnmlcr;  •  vohime  of  aamooi,  Crttd  and 
Cmina  (1878);  Tl»  ApMlalie  Mimilry  im  Ms  SeoUiA  Ckmrch 
(Baird  Lectote,  t897),  and  several  pamphlets  on  cfauich  tjue^. 

lions. 

S«>  Principal  Stay,  a  Memoir  by  his  Daughters  (1909). 

STORY,  WILLIAM  WETMORE  (i8i<ri%5),  American 
sculptor  and  poet,  son  of  the  jurist,  Jo.scph  Story,  was  bom  at 
Salem,  Massachusetts,  on  the  1 2th  of  February  1819.  He  gradu- 
ated at  ^nvard  College  in  1838  and  at  the  IIa^^'ard  Law  School 
ha  1840^  continned  bia  law  atudies  imder  his  father,  was  admitted 
to  titt  Maaaacbtaetta  bar,  and  prepared  two  legal  treatises  of 
value—Treatise  on  Ike  Law  ef  Contracts  not  under  Seal  (»  vols., 
1844)  and  Treatise  on  the  Law  of  Sdes  of  Personal  Property  . 
Abandoning  the  law,  he  devoted  hinisiU  to  sculpture,  and 
after  1H50  lived  in  Rome,  whither  he  had  first  gone  in  184S, 
and  where  he  w.as  intimate  with  the  Brownings  and  with  Landor. 
He  died  at  Vallombroso,  Italy,  on  the  7th  of  October  1895. 
He  was  a  man  of  rare  social  cultivation  and  charm  of  manner, 
and  Us  studio  in  Rome  was  a  centre  for  the  gathering  of  dis- 
tiagnjahed  English  and  American  literary,  musical  and  artistic 
peqpie.  During  the  American  Civil  War  his  letters  to  the  Daily 
Nmn  m  Deecodwr  i86z  (afterwards  pnfalislied  as  a  pamphlet. 
"The  American  Question,"  ijt.  ci  neutrality),  and  Us  articles 
in  Btaekwoofs,  bad  considerable  influence  on  Bi'b<««1'  opinion. 
One  of  his  eaiUeat  works  in  sculpture  was  a  statue  of  his  father, 
now  ill  the  memorial  chapel  of  Mount  Aubvun  Cemetery,  Cam- 
bridge, Mass.;  others  are  "  Cleopatra  "  (of  which  there  is  an 
enthusiastic  description  in  Hawthorne's  Marble  Fdun)  and 
"  Scmiramis  "  in  the  Metrojiolitan  Museum  of  Art,  New  York; 
the  "Libyan  Sibil,"  "Saul,"  " Sardanapalus,"  "Judith," 


"DcKlah,'*  **Jcniaalen  iruBBlstn."  "AleMlii/'  **UedBa,'* 
"Etectra,"  "Nemesis,"  "Sappho"  and  otiier  Ideal  fgm; 

and  portraits  of  George  Peabody,  erected  ui  1869  in  London 

1.1  reijlica  in  bronze  being  in  Baltimore.  Maryland);  President 
(^uiiicy  of  Harvard,  at  Cambridge,  Ma^s. ;  Colonel  Prescolt,  at 
Bunker  Hill;  Edward  Everett,  I'ublic  Gardens,  Boston,  Mass.; 
Chief  Justice  Marsliall,  on  the  west  terrace  of  the  Capitol,  and 
Professor  Henry  for  the  Smithsonian  Institution,  Uashinglon; 
and  F'rancis  Scott  Key,  San  Francisco.  Among  his  writings, 
in  addition  to  the  legal  treatises  mentioned  above,  are  Life  and 
Leitert  oJJottph  Story  (1851),  Xobadi  Roma  (186s),  Fr»ttrtiotu 
of  Ike  Bmmt  Figiire  (1866),  PiamnuUa  (1885),  a  novel,  CMetrM- 
tiom  in  *  Studio  (1890),  Bxcmtittu  In  Art  tad  UHtn  (>8pi). 
and  several  veihiaies  of  poems  of  oonslderabb  merit,  ffit 
poems  were  coUccled  in  two  volumes  in  1885.  Among  the 
longer  arc  "  A  Roman  Lawyer  in  Jerusalem  "  (a  rehabilita- 
tion of  Judas  Iscariot),  "  A  Jewish  Rabbi  in  Rome.'"  "  The 
Tragedy  of  Nero  "  and  "  (linevia  di  Siena."  The  last  named, 
with  "  Cleopatra,"  was  included  in  Us  Cr^M  f Italia,  a 
collection  published  in  1868. 

His  son,  JuuAM  Story  {1857-  ),  the  portrait  painter, 
was  a  pupil  of  Frank  Duveneck,  and  of  Boulanger  and  LefebvTS 
in  Pai^  and  became  a  member  of  the  Society  of  American 
Artists,  189s,  a  U»evalier  of  the  Legioa  of  tioaoiw»  ttm,  1901, 
and  an  sssodste  of  the  National  Acsdemyof  Design.  Hamaiacd 
in  1891  Emma  Eames  (b.  1S67),  the  operatic  pikaa  donna,  who 
secured  a  divorce  in  1907. 

Sec  also  Henry  James,  IfitBiisNi  Wetmore  SIsry  and  Us  fHeadi 
(2  vols..  London,  1903). 

gfQ88»  VBR  (1438  or  X440-IS33),  Gennaa  acolptor  and 
wood  carver,  was  bom  In  Nnrenberg.  In  1477  he  went  to 
Cracow,  where  he  was  actively  engaged  until  1499.  It  was  here 
that  he  carved  the  high  altar  for  the  Marlenkirchc,  between 
1477  and  14S4.  C>n  the  death  of  King  Kasimir  IV.  in  1402 
Sioss  carved  his  tomb  in  red  marble  for  the  cathedral  in  Cracow. 
To  the  same  date  is  ascribed  the  marble  toni'i -tr  rii-  nf  the  arch- 
bishop Zbignicw  Ollsnicki  in  the  cathedral  at  Gnesen;  and  soon 
after  this  he  executed  the  Stanislaus  altar  for  the  Marienkirche 
at  Cracow.  In  1496  he  returned  to  Nuremberg,  where  he  did  a 
great  deal  of  work  in  completing  altars.  His  main  works  are: 
arelief  with  the  Coronation  of  the  Bleiaed  Virgin  in  the  Germanic 
mosenm  at  Nnmnberg,  a  atatae  «f  the  Blemed  ^^igfai  hi  the 
FkaaeaiMMV  ^  AmiaodatioD  in  the  Lorenakirdie  and  the 
cfrcular  rosary  fn  the  Gerraanic  mweam. 

STOTHARD.  CHARLES  ALFRED  (1786-1821),  antiquarian 
liii'.ughtsman,  son  of  Thom.is  Stothard  (i7.r.),w,is  bom  in  London 
on  the  5th  of  July  1786.  .\ftcr  studying  in  the  schools  of  the 
Royal  Academy,  he  began,  in  1810,  his  first  historical  piece,  the 
l)cath  of  Richard  II.  in  Pomfret  Castle.  He  published  in  iSii 
the  first  part  of  his  valuable  work,  The  Monumrnlal  F.fH^ies 
of  Great  Britain.  He  was  appointed  historical  draughtsman  to 
the  Society  of  Antiquaries,  and  was  deputed  by  that  body  to 
visit  Bayeux  to  make  drawings  of  the  tapestry.  He  was  made 
a  lelhnr  of  the  society  in  1819,  and  subsequently  engaged  in 
numeRtos  Journeys  with  the  view  of  fllastrating  the  works 
of  D.  Lyaons.  While  engaged  in  tracing  a  portrait  from  one  of 
the  windows  of  the  church  of  Beer  Ferrers,  Devonshire,  he  fell 
and  was  killed  on  'he  spot  (May  27,  1821).  Ili-i  widow  iliiiit 
wards  Mrs  Brayl,  with  her  brother,  compk-^cd  his  Monumental 
Effigies,  left  unlinish<  d  at  his  death. 

A  biography,  by  his  widow,  was  published  in  1833. 

STOTHARD,  THOMAS  (1755-1834),  English  subject  painter, 
was  bora  in  London  on  the  17th  of  Anaist  17^5,  tlie  son  of  a 
well-to.do  Innkeeper  ia  Long  Acre.  Bnng  a  ddkate  ddM,  he 
was  sent  at  the  age  of  five  to  a  relative  in  Yorluhire,  and  attended 
school  ai  Acomb,  and  afterwards  at  Tadcastcr  and  at  Ilford  in 
Essex.  .Shuwing  a  t  .irn  I'nr  drawing  he  was  afij  rcnt  i;  ud  to  a 
draughtsman  of  patterns  for  brocaded  silks  in  Sjiit alt:<Kls, 
during  his  leisure  hours  he  attempted  illustration.',  to  the  ivr.rk- 
of  his  favourite  poets.  Some  of  these  drawings  were  praised 
by  Harrison,  the  editor  of  the  Novelist's  Magazine,  and,  Siot- 
haid's  master  having  died,  he  resolved  to  devote  himself  to  art. 
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la  177S  he  became  a  student  of  the  Royal  Academy,  oi  which  be 
WW  elected  imciate  in  1792  and  full  academidan  ia  1794. 
Ib  iSie  be  «■>  appoiiited  Mbnrian,  haviitg  Mmd  as  miium 
§nvmymn.  He  died  in  London  on  the  STth  «f  April  i834- 

Among  his  earliot  book  tthistratlons  are  platea  engniTcd  for 
Ossian  and  for  B^s  Pods;  and  in  1780  he  became  ft  Tegular 
C()ntribul(.>r  to  ihc  SnvrUsl's  Sfaj^uzine,  fur  which  he  executed 
one  hundred  and  fony-cighl  <lct>igiib,  including  his  eleven  admir- 
able illiistralions  to  Peregrine  PickU-  and  his  graceful  subjects 
from  Clarissa  and  Sir  Charles  Grcndison.  He  contentedly  de- 
signed plates  for  pocket-books,  ticket*  for  concerts.,  illu'-tratiinis 
to  almanacs,  portraits  of  popular  players — and  into  even  the 
slightest  and  most  trivial  sketches  he  infused  a  grace  and 
^tif^itir^inn  whkfa  Koder  UMOt  of  vftlue  to  the  coUectors  of 
dw  immiBf  timfc  Anoog  Ui  ommv  inqxtrtant  series  are  the  two 
•nttof  iynatnUoaito  RMhuh  Chmw,  one  tar  the  N«m  Majatifu 
ud  ooe  for  Stodtdftle'e  edttkm,  and  tiie  ptain  to  Tkt  Ktgnm's 
Progrris  (1788),  to  Harding's  edition  of  Goldsmith's  Vkar  of 
Wokcjieid  (1792),  to  The  Rape  of  the  Lock  (1798),  to  the  works 
of  Gessner  (1802).  to  (?owfM;r's  Poems  {ifi;^"!.  and  to  The 
Decameron;  while  his  figure-subjects  in  the  supcrh  editions  of 
Roger's  (iS^ol  and  Poems  (iS<4l  prove  llu-.'  even  in  latest 

Ige  his  fancy  was  still  unexhausted,  and  his  hand  hardly  at  all 
enfeebled,  lie  is  at  his  best  in  subjects  of  a  domestic  or  a 
giaccfully  ideal  sort;  the  heroic  and  the  tragic  were  beyond 
Ina  powen.  The  designs  by  Stoihard  were  estimated  by  R.  N. 
Wamiim  to  nnnber  five  tbouiaod,  and  of  tfaeae  about  thice 
tlwnnnd  htm  been  cnginved.  ffia  oil  piGtum  an  VMiatly 
amall  in  size,  ami  rather  sketchy  in  bandlittl.  Ibdr  ooloaring 
is  often  rich  and  glowing,  being  founded  upon  the  practice  of 
Rubens, of  whom  Stothard  was  a  Ktcat  admirer.  The  "  Vintage." 
perhaps  his  most  important  oil  painting,  is  in  the  N.itional 
Gallery.  He  wasa  contributor  to  Hoydell  s  Shak(-s])earc  Gallery, 
but  hi.s  hcsl-known  painting  is  the  '"  l'r<)<  i-ssion  of  the  Canterbury 
Pilgrims."  also  iji  the  i\atii>vi:,l  (..illery,  the  engraving  from 
which,  bcgtm  by  Luigi  and  continued  by  Niccolo  Schiavonctii 
aind  iiniabed  by  James  Heath,  attained  an  immense  popularity. 
The  commission  for  this  incture  was  given  to  Stothard  by 
R.  H.  Ciomek,  and  was  the  cause  of  a  qoancl  with  bis  friend 
WilUam  Blalw.  It  wis  foOowcd  by  a  eonpaafam  tmrit,  the 
"  Flitch  cf  Baom,"  whidi  waa  dnwa  fai  aepla  for  tbe  engraver 
bat  was  never  carried  out  in  colour. 

In  addition  to  his  easel  pictures.  Stothard  adorned  the  grand 
staircase  of  Biirghley  House,  near  Stamford,  with  suhjects  of 
War.  Intemptraiici-,  and  the  Descent  of  Orpheus  in  Heli  (1700- 
18.05);  ll--e  mansion  01  H:Lf<M|,  North  Wales,  with  a  seriis  of 
scenes  from  Froissart  and  Monstrelet  (1810);  the  cupola  of  the 
upper  hall  of  the  .Advocates'  Library,  Edinburgh  (now  occupied 
by  the  Signet  Library),  with  Apollo  and  the  Muses,  and  figures 
nf  pocla>  orators,  &c.  (1823);  and  he  prepared  designs  for  a 
lUeae  and  other  decxnationB  ior  Buckin^am  Palace,  which 
wttn  not  ewcutedt  owing  to  tbe  death  of  George  IV.  He 
tlm  designed  the  magnificent  ihidd  presented  to  tbe  Aika  of 
Wellington  by  the  merchants  of  London,  and  exenited  with 
his  own  hand  a  series  of  liphl  etchings  from  the  various 
su))jccts  which  adorned  it.  in  the  British  Museum  is  a 
collection,  in  four  volumes,  of  eognviagl  Of  StoUwrd'S  WW^, 
made  by  Robert  Balmanno. 

An  interesting  but  most  ioHiacrimioately  eukigiatic  biography 
of  Stothard,  by  his  daiighter-iu-law.  Mni  Bray,  was  puMished  in 
1851.  A.  C.  Coxhead's  JMmas  Stothard,  R.A.,  an  lUttslraUd  Mono- 
graph  ( 1906,1,  contains  a  short  biographical  chapter,  and  an  accurately 
dalol  lumniar  ,  i,\  the  various  books  and  periodicals  illustrated  by 
Stothard;  e«c  also  .\ustin  Dobson,  EithUenth  Century  Vignettes, 
tit  aeries  (189a). 

STOUOHTON.  JOHN  (i8o7-iR-)tV  F.ngllsh  N'onn-.nformist 
divine,  was  born  at  Norwich  on  the  iSth  of  November  1K07. 
His  father  was  an  Episcopalian  his  mother  a  member  of  the 
Society  of  Friends.  Stoughton  was  educated  at  Norwich 
Grammar  School,  and,  after  an  interval  of  legal  study,  at  High- 
bory  CongrcgatioDal  College.  In  1833  he  became  minister  at 
Wladior,  In  1843  at  Km^gion;  in  tS56  be  «as  elected  dnir- 


man  of  tbe  Congregational  Union.  From  1872  to  1884  he  was 
proleaaor  of  historical  theolog;'  in  New  College,  Hampstend. 
He  died  at  Ealing  on  the  34th  of  October  1897.  Stoughton  was 
no  controversialist,  but  did  a  good  deal  of  sound  historical 
work  which  waa  pnUiibed  in  Ckmnk  and  Stole  1660-1663 
(London,  i86a);  Stdiriailkd  Hitlory  ef  Aiffaiitf  1640-1660 
(4  vols.,  London,  1867-1870);  Religion  in  England  under  Queen 
Anne  and  the  Georges  (2  vob.,  1878);  Rdigion  in  England  from 
iScjo  to  1880  (2  vols.,  1SS4).  He  contributed  an  account  of 
Nonconformist  modes  of  celebrating  the  lord's  Supper  to  the 
riiual  cuininisiion  of  1870,  arranged  a  ccjnicrince  on  co  opcralion 
l>ctwcen  .Xnglicans  and  dissenters  (presided  over  by  Archbishop 
Tait)  in  1876,  was  one  of  Dean  Stanley's  lecttirers  in  Westminster 
Abbey  and  a  pall-bearer  at  his  funeraL  He  waa  elected  to  the 
Atbcaaaana  Chib  in  1874  on  the  aombiatlon  of  Matthew  AnoU. 

Besides  the  boob  already  metrtioned  he  wrote  a  number  of  ooic 
popular  works,  among  which  Homes  mtd  Hamutt  tt  LuOm  (iStsIi 

The  Italian  Reformers  (1881),  and  Tkt  SPOOiA  S4amtn  (lagu 
are  conspicuous.    His  Recollections  «f  »  Long  IAf»  (iSm)  fumlsh 

interesting  autol)iographical  material. 

STOUR,  the  name  of  several  l.ngli>h  rivers,  (i)  The  East- 
.■\nglian  Stour  rises  in  the  slii-;h'.  ch.ilk  h  Us  ;n  the  south  cast  of 
Cambridgeshire  and  follows  a  course  ranging  from  east  to  south- 
east to  the  North  Sea  at  Harwich,  passing  Clare,  Sudbury.  Nay- 
land  and  Manningtrcc.  It  falls  about  380  ft.  in  a  course  of  60  m., 
and  drains  an  area  of  407  sq.  m.  CK'cr  nearly  its  entire  course  it 
lonna the boundaiy between SuffoUi and Eho.  FnunMaauing- 
uee  dewnwawl  ilncoMMaiaartMtlna,  and  Itii  johwl  fmmedietdy 
above  Harwich  fay  the  ertuaiy  of  die  OrwdL  It  is  nsv^bk 
up  to  Sudbury  but  does  not  bear  amch  traffic  (2)  The  Kentiih 
Stour  c>T  (  .r<  at  Stour  rises  on  the  iMItbern  face  of  tbe  North 
Downs,  the  branch  called  the  East  Stour  having  its  source  not 
far  inland  from  Hythc,  Inr,  f.owing  at  first  away  from  the  sea, 
while  the  main  or  wc-iirn  b'anch  rises  near  Lenham.  They 
unite  at  Ashford.  I'lis-smg  Canterbury,  the  Stour  divides 
into  two  branches,  the  l.trper  reaching  the  English  Channel 
in  Pegwell  Bay.  while  the  smaller  runs  north  to  the  Norih 
Sea  at  Reculver.  The  larger  branch  is  joined  in  tbe  levels 
by  the  Little  Sttnir  from  the  south.  The  Stour  is  navigable 
to  Fordwidi  near  Canterbury,  but  ia  Uttk  uaed  above  Sand- 
widi.  Ita  length  is  about  40  m.,  ita  lafl  from  Aafafiord  150  ft., 
and  its  drainage  area  370  sq.  m.  The  name  of  Stour  belongs 
also  to  (j)  a  connderable  but  unnavigable  tributary  of  the 
Hampshire  Avon,  rising  in  Wiltshire,  and  touching  Soinerselshire 
and  Dorsetshire  before  it  joins  the  main  river  in  Hampshire 
cIl>:,c-  to  its  mouth;  (4)3  left  bank  iributar>  of  the  .'Severn, 
which  it  joins  at  Stourport,  its  course  being  followed  by  the 
Worcesterahire  and  Staffordshire  canal;  and  (5)  a  small 
tributary  of  the  upper  Avon,  rising  in  the  north  of  Oxfordshire 
in  the  hills  west  of  Baabuiy,  and  joining  the  main  ihnr  a  little 
below  Sttattord-on-Aven. 

iTOVRBRJMB,  a  market  tows  tn  tbe  Drohwidi  pariia- 
mentary  divisionofWorcestcrBhire,  England,  144  m.  N.W.  by  W. 
of  London  and  10  W.  of  Birmingham  by  the  Great  Western 
railway.  Pop.  of  urban  distr!<  t  (ioo:l,  i''.:,cr  .\  branch  canal 
connects  wit  h  the  WorcesI  ershirc  and  SlalTordshire  system.  The 
town  stands  or,  an  eminence  on  the  left  bank  of  the  Stour. 
Among  public  buildings  are  a  town-hall  (1887)  and  town  offices, 
and  a  school  of  science  and  art.  There  is  an  endowed  grammar 
school  founded  by  Edward  VI.,  and  a  bltiecoat  or  hospital 
school.  Dr  Johnson  received  part  of  his  education  in  this  town 
(1736-1737).  The  principal  nansfactuica  are  in  inn,  leather 
and  ddna;  there  aie  #ue  wotha  and  fire-bride  worin.  Coal  and 
fire-clay  are  raised.  The  manufacture  of  ^aat  waa  estabUsbcd 
ini  5  56  by  emigrants  from  Hungary,  the  place  where  they  erected 
'. heir  factory  being  still  known  .is  Hungarv-  Hill.  Annual 
fairs  are  held.  The  town  was  originally  called  Bcdcote,  a 
name  retained  by  the  manor.  The  urban  district  tnclndw  the 
townships  of  Uptier  Swinford  and  Woll.i.>iton. 

STOURPORT.  a  marke!  town  .n  the  Hewdley  parliamentary 
division  of  Worcestershire,  England,  14}  m.  N.  by  W.  of  Wor- 
ccMcr  by  the  Great  Wcatem  railway.  Fnp.  of  urban  dittikt 
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(iQoi),  4520-  It  lies  on  the  left  bank  of  the  Severn,  at  the 
juntiion  ol  the  Stour  and  the  S'.affordjhirc  and  Worcestershire 
canal.  The  town  grew  up  after  the  opening  of  the  canal  in  1768. 
Ironworks,  carpet-weaving  and  tanni  r  es  un  upy  many  hands. 
At  Redstone,  the  site  ol  a  former  important  feny  over  the 
Severn,  is  a  ctaiom  hemftafe,  Mcavtted  oat  of  (be  ted 
MPdatone  bank. 

mVB,  an  apparatus  for  heating  a  room,  building,  grcen- 
bouae  or  hothoaa^  or  for  oooking.  It  ia  caBentiaUy  doted  or 
partially  dosed,  at  distinct  ftom  tie  open  grate  or  fireplace,  and 
ooDiisU  of  a  receiver  in  whidi  tbe  fuel  iibuiaed,  of  cast  or  sheet- 
iron,  tiles  cemented  together  and  badted  or  even  of  solid  nasonry . 
Stoves  may  l)c  (  las?,iiied  according  to  the  fuel  burned  (sec  Hkat- 
isc).  The  word  was  originally  of  wider  meaning  and  wtis  used  of 
a  heated  room,  house  or  chamber,  thus  the  O.  Kng.  slofa  glos.scs 
balneum,  and  mod.  tier.  Sluhf  and  Dan.  slue  mean  merely  a  room, 
O.  H.  tier.  Slubd,  Slupa  being  uscrl  of  .1  heated  halhrexim;  early 
Du,  stove  also  was  used  in  this  wider  scn.'ic,  the  later  form  tioof  is 
used  as  in  modem  En^ish,  and  this  may  be  the  immediate  source 
of  theprcacot  meaning,  the  early  word  having  been  lost.  Romanic 
laqguagea  borrowed  it,  t.g.  Ital.  ^/o,  Fr.  Itme,  O.  I'r.  esiuvt, 
iriwBee  was  adapted  Eng.  '*  atew,"  pia|wdy  a  bath  or  liotliouae, 
wed  chiefly  in  plural "  atom,"  afarakfad, and"  tostew/'oeigbiaily 
to  batlie,  tlien  to  boil  slowly,  and  aa  a  aooa,  •  um  of  stewed 
meat.  "  Stew,"  a  fiah-ptmd,  ia  a  lam  (knua  mwd  lifiiMv, 
dam,  weir,  fiabfond,  ten  JtoMRm,  to  dam  tlp^  d.  Gcr.  Itatien, 
Eng.  stow. 

STOW,  JOHN  (c.  1525-1605),  English  historian  and  antiquary, 
was  the  son  of  Thomas  Stow,  a  taslor,  and  w.ts  born  about  1525 
in  London,  in  the  parish  of  St  Muhml,  (\ir:ihill  Hi.,  parents 
were  poor,  for  his  father's  whole  rent  for  his  house  and  garden 
ma  only  6s.  6d.  a  year,  and  Stow  himself  in  his  youth  fetched 
every  morning  the  milk  for  the  family  from  a  farm  '^""f to 
thcunaneryof  theUinories.  He  learned  the  trade  of  hh  father, 
bat  poaaifaly  did  not  pnctiao  it  nnidi  after  he  ftor  op.  In 
1549  ho  *'  kept  booae  "  near  the  wdl  witUa  Aldfate^  bat  aftor- 
wards  be  removed  to  Lime  Street  ward,  irime  he  Bcridad  till  hk 
death.  About  1560  he  entered  upon  the  work  with  wMdi  his 
name  is  associated.  He  made  tin-  .i'  cuaintance  of  the  leading 
antiquaries  of  his  lime,  including  WiUiuiii  Camden,  and  in  1561 
he  pulilished  his  first  work,  The  woorka  ot  Grjfrev  Chaucer,  nm-ly 
printed  u-ith  diifts  lUldit  ions  u-lttt  h(  were  itnt  r  in  pritUe  Mtyre  'i'his 
was  followed  in  1565  by  his  Summarie  of  Enfi!:-;.hr  i  hronides , 
which  was  frequently  reprinted,  with  slight  variations,  during 
Us  lifetime.  Of  the  first  edition  a  copy  was  said  to  have  been  at 
one  time  in  the  Grenville  library.  In  the  British  Museum  there 
are  copies  of  the  editioits  of  1567,  1573,  1590,  1598  and  1604. 
Stow  having  in  hia  dedkatioB  to  the  etUtioa  of  1567  iefcn«d  to  the 
rival  pnblication  of  Ridiaid  GraftOD  («.  isoo-«.  157a)  in  ooo- 
temptuotts  terms,  the  dispute  between  them  became  citiCBely 
embittered.  Stow's  antiquarian  tastes  brought  Um  mder 
ccclcsia.stical  suspicion  a.s  a  person  "  with  many  dangerous  and 
superstitious  books  in  his  possession,"  and  in  1568  his  house  was 
searched.  .\n  inventory  was  taken  of  certain  books  he  pos.s<-ssed 
*'  in  defence  of  papistr>',"  but  he  was  apparently  able  to  satisfy 
his  interrogators  of  the  soundness  of  his  Protestant  ism.  .\  second 
attempt  to  incriminate  him  in  1570  was  also  without  result. 
In  1580  Stow  published  his  Antu^s,  or  a  Gemrale  ChronicU  of 
England  from  Brute  until  the  present  yeare  of  Christ  isSo;  it  was 
reprinted  in  1592.  t6ot  and  1605,  the  last  being  continued  to 
tlw  a6th  of  March  160$,  or  within  ten  daya  of  hla  death;  editioBB 
**  aaowled  "  by  Edmnnd  Howca  appeared  In  161$  and  1631. 

The  work  by  which  Stow  is  best  known  is  his  Survey  of  London, 
published  in  isqS,  not  only  interesting  from  the  quaint  simplicity 
of  its  style  and  its  amusing  descriptions  and  anecdotes,  but  of 
uni<iue  value  from  its  minute  account  of  the  buildings,  social 
condition  arri  customs  of  London  in  the  time  of  F,lizal)eth.  A 
second  edit'nn  .ipp-<_arcd  in  his  lifetime  in  if)o^.  a  third  with 
addi;ioni  ljy  Ar.thony  Mumiav  in  ih\;.  a  iD'jrih  by  Munday  atid 
Dyson  in  1633,  *  interpolated  amendments  by  John 

SOype  in  1730,  and  a  sixth  by  the  same  editor  in  1754.  The 
cdithm  of  1398  was  itpiinted,  edited  by  W.  J.  Thorns,  in  184a, 


in  1846,  and  with  illustrations  in  1876.  Through  the  patronage 
of  .Archbishop  i'arke!.  Stow  \m>,s  enabled  to  print  the  Heres 
historuitum  of  .Matthew  of  Westminster  in  1567,  the  Chr<>n\ile  of 
Matthev.  I'.iris  in  1571,  and  the  Hisloric  brna  of  Thomas 
Waisingham  in  1574-  At  the  request  of  Parker  he  had  himself 
compiled  a  "  farre  larger  volume,"  An  history  of  this  idand,  but 
circumstances  were  unfavourable  to  its  publication  and  the 
manuscript  ia  OOW  htL  Additions  to  the  previously  published 
works  of  ChaMOcr  wore  twice  niade  tliroagh  Stow'a  *' owB  paiafol 
bboaia  "iatheodidonaf  <$fo,  idienod  to  ikbova,  and  ala»&  ts9T- 
A  rnnber  of  Stow'a  namuoipta  are  ia  the  Barldan  collection 
in  the  British  lIvaenD.  Smne  are  in  the  Lambeth  library 
(Xo.  306);  and  fram  the  volume  which  inrludes  them  were  pub- 
lished by  the  Camden  Society,  edited  by  James  Gairdncr,  J  kree 
Fifteenth-Century  Chronifles,  v.ih  IliUortcal  itemcratidii  ^v  Jnhn 
Stowe  the  Atuigunry,  and  Cvilrrnporary  A'c/m  pJ  Occurrences 
uritlcn  by  him  (iJSfio).  Stow's  literary  labours  did  not  prove  very 
remunerative,  but  he  accepted  poverty  in  a  chccrftU  spirit. 
Ken  Jonson  relates  that  OOoe  when  walking  with  Um  Stow 
jocuiarly  asked  two  mendicant  cripples  "  what  they  would 
have  to  take  him  to  their  order."  In  March  1604  Jantes  L 
authodaed  him  and  hia  dqwtica  to  ooUea  "  amompt  oat  iowfm 
anbjecta  their  Tohmtaty  oontiibiitioos  and  kind  gratoitica,'* 
and  himself  began  "the  laiffiif  far  the  nrairylr  of  others." 
If  the  royal  appeal  was  succeasfnl  Stow  did  not  live  long  to  enjoy 
the  incrca-scd  comfort  resulting  from  it,  as  he  died  on  the 
6th  of  .■\pril  1605.  lie  •.MIS  buried  in  the  London  church  of  St 
Andrew  I'ndershaft,  where  the  moiiunient  erected  by  hit 
widow,  exhibiting  a  terracotta  hgure  of  him,  still  remains. 

Stow's  Sunty  of  Londom  hs*  besn  edited  wfdi  notes  by  C. 
King«ford  (Oxford,  1908), 

STOWB,  HARRIET  EUZABETH  [Beecbxs]  (i8ii>i896). 

American  writer  and  philanthropist,  seventh  child  of  Lyman  and 
Roxana  (Footc)  Beechcr,  was  bom  at  Litchfidd,  Connecticut, 
U.S.A.,00  the  X4th  of  June  iSix.  Her  father  (the  Coagicgatioaal 
BitaiMer  of  the  town)  aiid  her  aMMher  wetc  both  dcMondcd  fiOM 
members  of  the  company  that,  under  John  Davenport,  founded 
New  Haven  in  1638;  and  the  community  in  which  she  spent  her 
childhood  was  one  of  the  most  intellectual  in  New  Enj^hind 
At  her  mother's  death  in  iSi  ^  .she  came  most  directly  under  the 
inllueiice  of  her  elde.st  .sifter  Catherine,  eleven  years  her  senior, 
a  woman  ol  keen  iiuellect,  who  a  few  years  later  set  up  a  school 
in  Hartford  to  which  Harriet  went,  first  as  a  pupil,  afterwards  as 
teacher.  In  1832  her  father,  who  had  for  six  years  been  the 
pastor  of  a  church  in  Boston,  accepted  the  presidency  of  the 
newly  founded  Lane  Theological  Seminary  at  Cincinnati. 
Catherine  Beechcr,  who  was  eagar  to  Citahliah  what  should  be  in 
«8ea  a  pioneer  college  for  womea,  aooooipaaiod  Um;  aad  with 
her  wont  Hanlet  aa  aa  aaaistaat,  takhtg  aa  actlva  pan  ia  th* 
literaijroadachool  life,  contributing  stories  aad  dwtckcs  to  local 
journals  aad  compiling  a  school  geography.  She  was  martfed 
on  the  6th  of  Januar)'  1836  to  one  of  the  ptofes.'^or'.  if.  "he 
seminary,  Calvin  Ellis  Stowe.  In  the  midst  of  privation  .uid 
anxiety,  due  largely  to  her  husband's  firccarious  health,  she 
wTotc  continually,  and  in  1843  published  7 Ac  Miiyfltnifr.  .i 
collection  of  talcs  and  sketches.  Mrs  Stowe  passed  eight cen 
years  in  Cindnnati  under  conditions  which  constantly  thrust 
the  problem  of  human  slavery  upon  her  attention.  A  river  only 
separated  Ohio  from  a  slave-holding  community.  Slaves  were 
continually  escaping  from  their  masters,  and  were  hariwurcd, 
oiatheirway  toCaaada.by  thedtdeiawhidt  }Sn  SUtmt  lived, 
b  the  practical  qneatloaa  wUch  arose,  and  ia  the  pent  dehal* 
which  was  political,  economical  and  moral,  dw  took  a  wy 
active  part.  When,  therefore,  in  1850,  Mr  Stowe  Was  elected 
to  a  professorship  in  Bowdoin  College,  Brunswick,  Maine,  and 
removed  his  family  thither,  Mrs  Stowe  was  prepared  for  the  grcnt 
work  which  came  to  her.  bit  by  bit.  as  a  religious  message  which 
she  must  deliver.  In  the  citiict  of  a  country  town,  far  removed 
from  actual  c<)ntact  with  painful  .Irenes,  but  on  the  edge  of  the 
whirlwind  raised  by  the  Fugitive  Slave  Bill,  memory  and 
imagination  bad  full  scope,  and  she  wTOle  for  serial  publication 
in  Tkt  NatiamU  Era,  an  anti-alavery  paper  of  Washington,  D.C., 
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the  stor>'  of  "  Unck  Tom's  Cahin;  or,  I.ifc  among  the  Lowly." 
The  pubHcation  in  book  form  (March  jo,  w.is  a  f;ir;or 

which  iimsi  be  reckoned  in  summing  up  the  moving  i.ausrs  uf  the 
war  for  the  Union.  The  book  sprang  into  unexampled  popularity, 
and  was  translated  into  at  least  twenty-three  tongues.  Mrs 
Stowe  used  the  reputation  thus  won  in  promoting  a  moral  and 
religious  enmity  to  slavery.  She  reinforced  her  stor>'  with  A 
K€y  t»  Und$  Tom's  OM»,  in  which  ihe  acaimiiUtedl  «  Ukiw 
Uttmber  of  docnmentt  ud  tcttimoiiics  i^iiut  the  piaat  ml; 
and  in  1853  she  made  a  joumey  to  Europe,  devoUag  betwlf 
csiMxially  to  creating  an  enlenU  eordiaU  between  Englishwomen 
and  Americans  on  the  (lue&lion  of  !he  rl;iy  In  iSr6  she  pub- 
lished Drtii;  ii  Title  of  the  Dismal  SuMmp.  in  which  she  threw 
,  the  weight  of  her  argument  on  the  deterioration  of  a  society 
resting  on  a  slave  basis.  The  estabhshment  of  The  Atlantic 
Monthly  in  1837  gave  her  a  constant  vehicle  for  her  writings,  as 
did  also  The  Independtal  of  New  York,  and  later  T"**  C"A/«i/iu« 
Union,  of  each  of  which  papers  successively  her  bcolher,  Henry 
Ward  Beecber,  was  one  of  the  editon.  Fmn  th»  time  forth  she 
led  the  life  of  a  woman  of  letten,  writiog  novdi,  of  which  The 
UMtkf's  Wotii^  (1859)  b  belt  known,  and  nany  studies  of 
social  Bfe  in  the  fom  boUi  of  fiction  and  essay.  She  published 
also  a  small  volume  of  religious  poems,  and  towards  the  end  of 
her  career  gave  some  public  readings  from  her  writings.  In  185a 
Profcs-sor  Stowc  accepted  a  profcs.sorship  in  thi:  Thentogical 
Seminary  at  .\ndover,  Maiisachusctts,  and  the  f.imily  made  its 
home  there  till  i ^() ; ,  when  he  rrlire<i  wholly  Irom  jirofessional 
life  and  removed  to  Hartford.  After  the  close  of  the  war  for  the 
Union  Mrs  Stowe  bought  an  estate  in  Florida,  chiefly  in  hope  of 
restoring  the  health  of  her  son,  Captain  Frederick  Beecber 
Stowe,  who  had  been  wanwled  in  the  war,  and  in  this  southern 
bone  die  spent  many  wintcn.  After  the  death  of  her  husband 
In  tW6  At  passed  the  test  of  her  fife  hi  the  aadnslon  of  ber 
Hartford  botne,  where  she  died  on  the  ist  of  July  1896.  Sbe  is 
buried  by  the  side  of  her  husband  at  Andover. 

S<f  I.tff  of  Flarriet  Beecher  Stowe,  compiled  from  her  letters  and 
journ.ilH  by  her  son,  Charles  Edward  Stowe  (Boston,  iti9o).  Ltje 
and  letters  of  BtrHit  Bmdur  Slam,  edited  by  Annie  Fields 

(Boston,  1898).  (H.  E.  S.*) 

8T0WELL.  WliXIAM  SCOTT,  Bakok  (174S-1856),  English 
judge  and  junat,  was  born  at  Heworth,  a  village  about  4  m.  from 
Newcastle,  es  llin  17th  of  Octoba  1745,  the  son  of  a  "  ooalfittcr " 
(or  tiadesiuii  engaffed  in  the  tianspoct  of  ooal).  His  younger 
brottiar  Jdm  beeune  the  fanous  Lord  CbaBodior  EMon. 
Seott  wnt  educated  at  the  Newcastle  granunar  idioal  and  Cbipus 
Cbilsti  College,  Oxford,  iriiere  he  gained  a  Durham  scholarship 
in  1 76 1.  In  1764  he  graduated  and  became  first  a  probationary 
fellow  and  then — as  successor  to  William  (afterwards  the  well- 
known  Sir  William)  Jones — a  tutor  of  University  college.  As 
Camden  reader  of  ancient  history  (1774  I  he  rivalled  the  reputation 
of  Blatkstone.  ,\lthough  he  had  joined  the  Middle  Temple 
in  1763,  it  was  not  till  1776  that  Scott  devoted  himself  to  a  syste- 
natic  study  of  law.  In  1779  he  graduated  as  doctor  of  civil 
law,  and,  after  the  customaiy  "year  of  silence,"  commenced 
practice  in  the  ecclesiastical  oouts.  His  pnfesmmal  auooess 
wnarapid.  In  1783  he  becNoe regiatrBref  tbeconitoffacnltieB, 
and  In  1788  judge  of  the  consistory  court  and  advocate-general, 
in  that  year  too  receiving  the  honour  of  knighthood;  and  in  I7g8 
he  was  made  judge  of  the  high  court  of  admiralty.  Sir  William 
Scott  twice  contested  the  representation  of  Oxford  L'tiiversity— 
in  1780  without  success,  but  successfully  in  iSoi.  He  also  sat 
for  Downlon  in  i7go.  Ujxin  the  coronation  of  (icorge  (i8ji) 
he  was  raised  to  the  peerage  as  Baron  Stowell.  After  a  life  of 
distinguished  judicial  service  Lord  Stowell  retired  from  the 
bench — from  the  consistory  court  in  August  1S21,  and  from 
the  high  court  of  admiralty  in  December  1827.  His  mental 
faculties  became  gradually  fediler  in  his  old  age,  and  be  died  on 
tbe  »8tb  of  January  t8}6.  Lord  Stowell  was  twice  married — 
in  1 781  to  Anna  Maria,  eldest  daughter  and  befreai  of  John 
Bagnall  of  Early  Court,  Berks.,  by  whom  he  bad  four  cbOdmi, 
one  of  thr'^r.  ;i  iLuighti-r.  survived  Ua;  ind  bt  1S15  to  tbe 
dowager  marchioness  of  Sligo. 


I>ord  Stowell's  judgments  are  models  alike  of  literary  execution 
and  of  judicial  reasoning.  His  style  is  chaste  vet  not  tnornat<>, 
nervou.i  wit  hout  abruptncM,  and  perfectly  adjusted  in  every  instance 
to  the  subject  with  which  he  deals.  Mia  deciiiions  in  the  cases  of 
Dalyrmplr  v.  Dnlyrmplf  (Vx  DiHlstin's  Report)  and  Eraiij  v.  Eeans 
(1  11.1^,;.  ,^51  IrMTv.  tlicir  cc.nil.inc-d  fun>'  .-.iii!  ,j,r.ice,  from  the 
steadinoM  with  which  every  collateral  i<suc  is  set  aside,  from  tbeir 
subtle  insiglit  into  huoMm  motiwea  and  from  the  light  wluch  tbqr 
cast  on  maniage  law— deserve  and  vdll  npay  attcntiveiNrusBL 
Ixicd  Stowell  compoacd  with  great  care,  and  aome  of  the  MSS,  wMdl 
he  leviaed  for  Hagfiard  and  Phillimore's  Reportt  were  full  of  Inter* 
Uaeations.  Stowells  mind  was  judicial  rather  than  forensic — reason- 
ing, not  as  for  a  dialectic  victory  nor  »o  as  to  convince  the  panics 
on  whose  suit  he  was  deciding,  but  only  with  suflirient  1  learner 
fulness  and  force  to  justify  the  decision  at  which  he  had  arrived. 

The  chief  doctrines  of  international  law  with  the  assertion  and 
illustration  of  which  the  name  of  Lord  Stowell  is  identified  are  these: 
the  j*rfcct  equality  and  entire  independence  of  all  states  ("  Le 
I^uis."  2  Dixl.  24,1) — a  luKtcal  deduction  from_  the  Austinian 
jililli>MHihy  and  still  one  of  the  fundamental  principles  of  English 
jurisprudence;  that  the  elementary  rules  of  international  law  bind 
even  semiltarbarous  states  (the  "  llurtige  llane,"  2  Rob.  325);  that 
blockade  to  be  binding  must  be  effectual  (the  "  Betsey,"  i  Kob.  03): 
and  that  oontiaband  of  war  is  to  bedetemined  by  "  prabable  deitiiia- 
tion "  (the  "  /Mge  J/afflOfetta,"  i  Rob.  189).  In  the  famons 
Swedish  convoy  case  (the  "Uaria,"  t  Rob.  350;  ace,  too,  the 
"JICMMry,"  6  C.  Rob.  34»-9)  Lord  Stowell  asserted  that  "  a 
priie  court  is  a  court  not  inerelv  of  the  country'  in  which  it 
sits  but  of  the  law  uf  nations."  "  The  scat  of  judicial  .luthority," 
he  added,  in  words  which  have  become  clasaic,  "  is  indeed 
locally  heie,  in  the  belligerent  country,  but  the  law  itself  has 
no  locality."  His  dictum  concerning  the  right  of  a  belligerent 
to  (ink  a  neutral  ship,  when  unable  to  take  ber  nefore  a  prise  ooatt, 
was  much  quoted  in  1904  in  reference  to  tbe  sinldng  of  the  "  Kn^fht 
Commander  "  by  the  Russians  in  the  Far  East. 

Tin  juil.;m..  iit^  uf  l.iird  Sti>sn-ll  Wft<',  .i!mi»t  without  exception, 
conlimied  on  ajim-al,  and  they  arc  to  this  day  the  international  law 
of  England,  and  have  Ixrome  presumptive  tlioush  not  roiichisive 
evidence  of  the  international  law  of  America.  "  1  have  taken  care," 
wrote Justice  Stoiv,  "  that  they  shall  form  the  basis  of  the  maritime 
law  of  the  I'nited  States,  and  I  haw  no  hesitation  in  saying  that 
they  ought  to  do  so  in  that  of  ever\"  civilixed  country  in  the  world." 

J>ee  lownsend,  Lives  of  Tweive  l^.minent  Judges,  vol.  ii.;  Quarterly 
Revievr,  vol.  Ixxv.;  W.  E.  Surtees,  Skelfh  of  Lords  Stoicell  o«3  FMon; 
Creasy,  First  I'latform  of  Intemationiil  /jiu';  Krfjrri,  of  Prize  Crurs 
from  174$  to  l8sg,  cd.  E.  S.  Roscoc  {2  vols.  1905;  contains  all  the 
move  inpoitaat «  Lord  Stowell's  judgments). 

STOWMARKET.  a  market  town  in  the  Stowmarket  parlia- 
mentary division  of  Suffolk,  England;  12  m.  X.N.W.  of  Ipswicb 
by  the  Great  Eastern  railway,  on  the  river  Uipping.  Pop.  of 
utbandistiict(i9oi),4i62.  The  chtirch  of  St  Peter  and  St  if aiy 
is  Deoomted  and  Early  English,  with  a  bfty  tower  and  wooden 
spire.  The  ancient  vicange  baa  aaaocbtiom  with  MOton  through 
his  tutor,  Dr  Young.  The  town  has  an  extensive  chemical 
manufactory,  iron  foundry,  and  factories  fi  r  tlu  r:i:ir;u!Ln  ture  of 
guncolton,  agtictiltural  implements  and  compressed  leather. 

There  is  abo  Considerable  trade  in  com,  malt,  ooal,  ainte  and 

timber. 

STRABANE,  a  market  town  and  the  principal  town  of  Co. 
Tyrone,  Ireland.  Pop.  (iQoi),  5033.  It  stands  at  the  junction 
of  the  rivers  Mourne  and  Finn,  which  thenceforward  form  the 
Foyle.  It  is  i6ii  m.  N.W.  by  N.  from  Dublin  by  the  Great 
NoctbemiaQway,  and  hMtho  a  station  on  tbe  Donegal  railway, 
the  two  companies  using  separate  Knea  to  Londonderry.  Lifbrd, 
acRMK  the  river,  practically  a  fluburb  of  Strabaae,  ta  tbe  onmty 
town  of  Co.  Donegal.  A  short  canal  connects  the  town  with 
the  point  at  which  the  Foyle  becomes  navigable.  The  trade  in 
corn  is  Considerable.  Linen  and  shirt  making,  and  iron  and  brass 
founding,  are  prosecuted.  A  castle  of  the  lime  o(  James  1.  has 
left  no  remains.  The  town  is  governed  by  an  urban  district 
Council.  It  returned  two  members  to  the  Irish  parliament  until 
the  Union  in  iSoo. 

STRABO  (bora  e.  63  B.C.),  Greek  geographer  and  historian, 
was  born  at  Amaaia  in  Pontus,  a  city  which  had  been  much 
HeUenised,  and  was  tbe  royal  residence  of  tbe  kings  of  Pontus. 
We  laww  nothing  of  his  Eather't  family,  but  aeveml  of  bis  modia'h 
relatives  hekl  important  posu  under  Mithiadatcs  V.  and  VL 
Some  were  of  Hellenic,  others  of  Asiatic  origin,  but  StrabohimMtt 
was  by  I.inj^age  and  e<Iuralion  thornughly  Greek.  The  date 
of  his  birth  cannot  be  exactly  determined,  but  from  various 
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indications  in  his  work  it  seems  to  have  been  aliout  65  B.C.  He 
studied  at  Nysa  under  the  grammarian  Anstodemus.  under 
T>Tannio  the  grammarian  at  Rome,  under  the  phUosopher 
Xcnarchus  either  at  Rome  or  at  Alexandria,  and  be  had  studied 
Aristotle  along  «nth  Bocthus  (possibly  at  Rome  under  Tyrannio, 
whalttd  MCBM  to  the  Aristotelian  writings  in  Sulla's  library). 
He  sUtettbatlienw-P.Sernliiis  Iaauikiw»  who  dkd  «t  Rome 
in  idvanced  ynn  in  4«  BX.,  fnm  vhicfa  H  his  beat  Infenvd  that 
he  ^ted  Rome  eerly  in  liJfe.  He  also  tdb  as  thai  he  was  at 
Gyaros  (one  of  the  Cyclades)  when  Auguitue  was  et  Corinth  on 
his  return  to  Rome  from  the  East  in  :o  B.C.,  and  that  he  accom- 
panied ihc  prefect  of  Eg>'pl,  Acliiis  Callus,  on  his  erpedition  to 
Upper  Egypt,  which  seems  to  have  taken  place  in  25-24  B.C. 
Thes.e  arc  the  only  dates  in  his  life  which  can  be  accurately  fixed. 
The  latest  event  mentioned  in  his  work  is  the  death  of  Jubt,  king 
of  Maurciania,  which  took  place  in  A.o.  21. 

Although  he  had  seen  a  comparatively  snudl  portion  of  the 
K^ns  which  he  describes,  he  had  travelled  much.  As  he  Slates 
himself:  "  Westward  I  have  journeyed  to  the  parts  of  Eiruria 
oiV)oaite  Saidini*;  towaida  the  aoath  from  the  fiiudne  to  the 
boideis  fli  EtMoiib;  and  periu^a  not  one  of  tlieae  who  have 
written  geognpldeahaaviihcd  nme  places  than  I  have  between 
those  limits."  He  tdit  na  that  he  lud  seen  Egypt  as  far  south  as 
Syene  and  Philae,  Comana  in  Cappadocia,  Ephesus.  Mylasa,  Nysa 
and  llierapolis  in  Phrygia,  Gyarus  and  Populonia.  Of  Greece 
proper  he  saw  but  little;  it  is  by  no  means  certain  that  he  even 
visited  .\lhcns,  and  though  he  dcscrilios  Corinth  as  an  eye- 
witness, it  is  clear  that  he  was  never  at  Delphi,  and  was  not  aware 
that  the  ruins  of  Mycenae  still  existed.  He  had  seen  ("yrene 
from  tlieaea,  probably  on  his  voyage  from  Puteoli  to  Alexandria, 
where  he  remained  a  kmg  time,  probably  amassing  materials, 
and  studying  astraoonqr  and  mathematics.  For  nowhere  could 
lie  have  had  a  better  nMana  of  conaulting  the  works  of  hiatoiians, 
geognphenaod  astronoraen,  sodi  at  Eratoathenw,  Foridonius, 
H^ipanlns  uid  ApoBoderai.  We  cannot  teU  when  Ui  Geo- 
graphy was  written,  bot  it  was  «t  least  finally  revised  between 
A.D.  17  and  2 J,  since  we  have  historical  allusions  wliich  can  be 
dated  to  that  time.  Probably  Strabo  was  then  in  Rome;  the 
fact  that  his  work  passed  unnoticed  by  Roman  writers SUChaa  the 
elder  Pliny  dots  not  prove  the  contrarv". 

Works. — His  earliest  writing  was  an  historical  work  now  lost, 
which  he  himself  describes  as  his  Ilislorkal  Memoirs.  He  tells 
us  (xi.  0.  3)  that  the  sixth  book  of  the  .ifcmoirs  w.as  identical  with 
tlie  second  of  the  Ctmtinualion  of  Polyhius;  probably,  therefore, 
books  i.-iv.  formed  an  intru<luction  to  the  main  work.  This 
accounts  for  the  fact  that  he  speaks  (ii.  70}  of  having  treated  of 
the  cxploiu  of  Alexander  in  his  Ut$Hoirs,  a  topic  which  could  not 
have  found  a  place  in  a  work  which  Itegan  where  that  of  Polybius 
ended  (146  s.c.).  According  to  SiAlas,  die  oontmuation  of 
Polybius  was  in  forty-three  books.  Plutarch,  who  calls  him 
"  the  Philosopher."  quotes Strabo's  Memoirs  [Luc.  28),  and  cites 
him  as  an  historian  (Sulla.  26).  Jostphvi'i.  who  ((ins'.intly 
calls  him  "  the  Cappadocian,"  often  quotes  from  him,  but  docs 
not  mention  the  title  of  the  work. 

The  Geoj^raphy  is  the  most  important  work  on  that  st-iem  e  uhirn 
antiquity  has  left  us.  It  was,  as  far  as  we  know,  the  first  attempt 
to  collect  all  the  gcogiaphical  knowledge  at  the  time  attainable, 
and  to  compose  a  Keneral  treatiiw^  <>n  Ke<>Kniphv.  It  not  merely 
a  new  c<lition  of  Eratosthenes.  In  general  fiutlinc  it  follows  neces- 
sarily the  work  of  the  last-n.mwl  K">Kr.iiilii-r,  «hi)  li.nl  first  laid 
down  a  «ieiuiti<  li.isis  for  j4c<iKra;ih\ ,  Sr.r.ifiu  made  consi<lerahlc 
alterations,  lint  not  always  Itjr  the  Ikjiict.  I  ho  three  liooks  of  the 
older  work  formed  a  .-tricily  teditin  jl  geographical  treatise.  lu 
■mail  aiae  prawnted  it  from  containing  atiy  men  geneml  deacrigtion 
of  separate  coantries  aa  Strabo  riKhily  coimived  to  £i1i  within 
riie  seepe  of  the  geographer.  "  Strabo  indeed  appears  to  be  the 
fint  who  coned ved  a  complete  geographical  treatiw  a»  cotnprisinK 
the  four  divisions  of  mathcr>tatiral,  physical,  poli'iral  and  historical 
■Kgmphy,  and  he  endeavoured,  however  inifierfectly,  to  knji  al!  | 
tneie  objects  in  view."  The  incidental  historical  notices,  which  are 
often  of  great  value  and  interest,  are  all  his  own.  These  digresiiions 
at  times  interrupt  the  symroctry  of  hi*  plan;  but  Strabo  had  alt 
the  Greek  love  of  legendary  lore,  and  he  discusses  the  journeyingB 
of  Heraclen  as  earnestly  as  if  (lie)'  were  event*  within  recent  history. 
He  regarded  Homer  aa  the  source  of  all  wisdom  and  knowledge — 


indeetl.  his  description  of  Greece  is  largely  drawn  from  Apollodonis's 
commentary  on  the  Homeric  "  CataMgue  of  Ships  " — and  treated 
Herr>dotus  with  undeserved  contempt,  classing  nim  with  CteoMt 
and  other  "  ma^^■cl-mon^e^9."  Yet  in  some  respects  Herodotus  had 
better  information  (e.g.  in  regard  to  the  Caspian)  than  Strabo  him- 
.self.  Again.  Sti.ilio  may  be  censured  for  dijcarding  the  statements 
of  Pytheas  resjK^ctiiin  tlu  west  and  north  of  Europe,  accepted  as 
they  had  l>een  by  Eratosthenes.  But  in  this  he  nelied  on  Polybttts, 
whom  he  might  justly  conakicr  as  fcwrine  bran  his  porition  at  mm* 
far  better  means  of  gainiiw  aocurate  infonnation.  It  mnsi  be 
admitted  that  the  statements  of  P>thcas  did  not  accord  with  the 
theory  of  Strabo  just  in  those  very  pomts  where  he  was  at  \-anaiice 
with  Eratosthenes.  He  showed  likewise  an  unwarranted  scepticism 
in  reference  to  tbe  i-Lm  l  of  (  .  iiu  mii  the  west  coa.st  of  Africa,  whick 
without  doubt  the  Carthaginians  had  lone  used  aa  an  emporium. 

Strabo  chiefly  employed  Gneic  anoniitiaa  (the  Alesandriaa 
geographers  Polvbius.  iioMBonlus  and  Thcopiianes  of  Mytilene. 
the  companioa  01  Pompey)  and  made  comparatively  little  use  of  • 
Romas  snthoritiea.  Alinough  he  refers  to  Caesar's  Cotnmenlariet 
once  by  name,  and  evidcntlv  made  use  of  them  in  other  passages, 
he  but  imperfectly  avaikd  himst  lf  <if  that  work.  He  <lcsiy;nccl  hi?, 
geography  as  a  wequcl  to  his  historical  writings,  and  it  had  a»  it  were 
grown  out  of  his  historical  materials,  wfaioi  were  chiefly  Creek. 
Moreover  Strabo  proiiably  amassed  his  material  in  the  library  of 
Alexandria,  so  CtitV.  authorities  would  naturally  furnish  tho 
great  bulk  of  hi-  1  ll<  lions.  Doubtless,  however,  he  returned  tO 
Rome  after  a  Imi^  -.iiii>iirn  in  Alexandria,  a  fact  which  exphitna 
the  defectiveness  i>l  lii«  information  about  the  countric-s  to  the  cast 
of  his  native  Land,  and  renders  it  possible  for  him  to  have  niado 
use  of  die  "  cborography  "  of  Agrippa,  a  map  of  the  Roman  Empire 
and  adjacent  countries  set  up  by  order  of  Augustus  in  the  Porticus 
Vipsaniae. 

He  designed  the  work  for  the  rtatennan  rather  than  for  the 

student,  lie  therefore  endeavours  to  give  a  general  sketch  of  th* 
<  li.inii  ter,  phy-.it al  (xi  uliarii  if.  iind  natural  pmductions  of  each 
country,  and  consequently  gives  us  much  valuable  information  re- 
specting ethnology-,  trade  and  melallurt^  .  It  wa-.  ainicmt  necessary 
that  he  should  select  what  he  thought  most  important  for  description, 
and  at  times  omit  what  we  deem  of  more  importance.  With  respect 
to  physical  geography,  his  work  is  a  great  advance  on  all  preceding 
oiic«..  Judged  by  modem  standards,  his  description  of  the  direction 
of  rivers  and  mountain-chains  seems  defective.  Imt  allnwance 
must  !«■  made  for  difTicidtie^  in  pr<»-urinE  infr)rinali<in,  ant]  f<ir  »ant 
nf  aiciirale  in<lruments.  In  rcsixx-t  <.A  m.it heniat irnl  geography. 
hU  lack  of  scientific  training  was  no  great  hinilruiHc.  He  had 
before  him  the  results  of  Emtoatheaes,  Hipparchus  and  Posidodn. 
The  chief  conclusions  of  astronomen  ooDceraing  the  spherical 
figure  and  dimen-sions  of  the  earth,  its  relation  to  the  heavenly 
bodies,  and  the  great  circles  of  the  globe — the  equator,  the  ecliptic 
and  the  tropics-  were  considenetl  as  well  establlslied.  He  .iccepted 
also  the  di\i>i'jn  inifi  tne  /uties;  he  ipiores  apprn\ uiglv  the  as^Ttion 
of  Hipparchus  that  it  was  impossible  to  roalcc  real  advances  in  geo- 
graphy without  astiowHiiical  ebservsripni  lor  detemiaiiig  latitndss 
anci  longitudes. 

The  work  consists  of  seventeen  books,  of  which  the  seventh  is 
imperfect.  The  first  two  are  introductory,  the  next  eight  deal  with 
Europe  (two  licing  devoted  to  Spain  and  Gaul,  two  to  Italy  and 
Sicily,  one  to  the  north  and  cast  of  Europe,  and  th'ee  to  ( in  i  k  l.iiids). 
The  eleventh  book  treats  of  the  main  divisions  of  Asia  and  the  more 
easterly  districts,  tiie  aoat  thme  of  Asia  Minor.  Book  zv.  deals 
with  India  and  Persia.  Iwok  vA.  with  Assyria,  Babylonia,  Syria 
and  Anlik.and  the  closing  lx>ok  with  Egypt  and  Africa. 

JSdlMsm,— The  .Mdinc  A'cnire,  1516)  was  unfortunately  based 
on  a  very  corrupt  Ms.  The  first  suusiantial  improvements  in  the 
tejct  were  due  to  Cas^iuNrr-  (.cncva,  1587;  Paris,  1620),  wh<is<'  ie.\t 
remained  the  basis  of  sub^<i|uent  editions  till  that  of  C'orat->  (Paris, 
1815-1819),  who  removed  many  corruptions.  The  MSS.  were  fintt 
scientifically  collated  by  Kramer  (Berlin,  1844-1853),  who  demoa- 
strated  that  Par.  i  ,-(97  WBS  the  best  authority  for  the  htt/t  nine  books 
(it  contains  no  more)  and  Vat.  1329  for  the  remainder.  Of  later 
editions  the  most  important  .ire  those  of  ('.  Mtlller  (Paris,  ami 
Meineke  (l.ei|izig,  iKf>6-lS77).  H.  P.  Tozcr's  volume  of  selections 
fthcford.  is  useful.    N'apfileon  f.,  ac  ailiiiircr  uf  Slrnl.o,  cau-»-d 

a  French  translation  of  i\\i-(  'rnn'Taph\  to  In;-  maile  I  '\  Corac-';,  (  etronnc 
and  othersfParis  1805-1819)  ;Gros!>kurd's  dernian  translation (lierlin. 
1831-1854).  with  notes,  is  a  monumental  work.  The  fragments  of 
the  Hutoricnl  Memoirs  have  been  e<litcd  by  P.  ,Otto  Jfjtipntfr 
.Studirn  XI,  iKr)i1;  see  also  Mtjilor's  Fragmfnia  hisloricorum  groe- 
corum,  ill.  4!)f>  Hunbury's  History  of  AncUttt  Gropaphy, 

vol.  ii.  chs.  3 1 , 33 ;  aiid  F.  Dubois's  Examen  4e  u itMrapkk de  Strabtm 
(Paris,  1891)  should  also  be  comufled.  (H.  &  J  J 

STRACHAN,  JOHN  (177S-1S67).  first  bishop  of  Toronto,  son 
of  John  Strachan  and  Elizabeth  Finlayson  his  wife,  was  born  at 
.XlK-rde'-n,  Sioiland.onthe  uth  of  .April  1778.  His  father  died 
in  1 792  from  an  accident  in  the  granite  quarries  of  which  he  was 
an  overseer.  Thus  from  an  euly  age  young  Strachan  had  to 
depend  upon  his  own  waotuca  and  even  to  assist  his  mother. 
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wboro  he  loyally  aided  till  h«r  death  in  1812.  He  managed,  by 
undertaking  private  teaching  and  with  the  aid  of  a  bursary,  to 
fo  to  the  university  of  Alxrticcn,  where  he  ttx>k  his  M.A.  dcRrcc. 
He  attended  some  of  the  divnui y  classes  a',  the  university,  where 
•iiobefonned  a  lasting  frictitklup  with  two  uf  hi»  fellow  students, 
wdl  kaowa  aftimrards  I'ruie^r  Duncan  and  Dr  Chalmers. 
In  1799  he  emigrated  lu  Catmiia,  having  been  recommended  to 
the  Hon.  Richard  CartwTi^t,  of  KiRCMon,  Upper  Canada,  as 
"liTflb'it  *tff  twtflTMi*  Tf^ri'.  Stnudnawcotto  f        a  Pmty- 

with  RpjacnptHtii*.  including  Mr  GHtmjibl  ud  tte  Bcv.  Br. 
Stout,  for  a  time  the  only  clergymia  in  tlie  district.  Bforeover, 
HWrial  provision  had  been  made  in  tht  Constituticmal  Act  of  1 701 
for  the  liberal  endowment  of  the  Pruie*taut  religion,  then 
identified  in  the  ofiicial  mind  with  the  Church  of  England, 
through  what  were  afterwards  known  as  the  Clergy  Kescrvci, 
being  one-seventh  of  the  lands  of  the  ni  w  townships  opened  for 
•ettieinent.  Having  decided  to  enter  the  Episcopal  Church, 
Stiacfaan  was  ordained  ob  the  aiad  of  May  1803,  and  was 
hmawliatdy  afterwards  appointed  to  the  pariih  of  GomwaU. 
Thither  be  removed  h»  school,  which  Hn  becama  dM  niMt 
noted  educational  inetitutioii  m  the  oouatxy.  Tbua  BMsy 
fatufe  leaden  of  public  and  profcMimial  lifie  b  Canada  came 
ander  the  influence  of  Str«cha.i's  vigonras  personality.  In 
1807  he  married  the  youthful  widow  of  Andrew  McGill,  a  wealthy 
merchant  of  Montreal,  and  brother  of  the  founder  of  McGill 
University.  In  i.Su  he  received  the  honorary  decree  of  D.D. 
from  his  alma  mater.  Aberdeen  University.  Uuniik'  t  ;k-  sa:iio 
year  Dr  Stuart  of  Kinjpston  died  and  w.is  succeeded  by  hi>  mm\ 
George  O  Kill  Stuart,  incumbent  at  York,  the  capital  of  tlie 
province.  Through  the  influence  of  Lieut. -(Joveruor  Gore, 
■uppJemented  by  that  of  Sir  Isaac  Brock,  Strachan  was  pre- 
vailed upon  in  181 2  to  transfer  himself  to  York,  where  he  was 
soon  dei^ly  involved  in  dvil  and  ecclesiastical  politics. 

Dmiflg  the  War  of  1811  he  was  of  special  lervke  to  the 
wecirtlw  fttvetnsMnt  and  the  of  the  town  when  the 

American  troops  eaptuad  Yodc  and  burned  the  public  buildbgs. 
He  was  chiefly  in^nimental  also  in  founding  the  Loyal  and 
Patriotic  Society  of  Upper  Canada,  which  nii.scd  funds  for  the 
relief  of  the  wounded  and  the  .issistancc  of  the  widows  and 
orphans  of  the  sLiin  <)n  ihi-  urgent  recommendation  of  Lieut. - 
Gowrnor  Gore  he  was  ap|X)inicd  to  the  executive  council  of 
tipper  Canada  in  1815.  .\  man  of  great  force  of  character  and 
much  ability,  of  keen  ambitions  and  unusual  shrewdness,  though 
not  RnaikaUafDrhicadth  of  mind,  he  attained  to  great  influence 
m  the  eiecutiwe  gowmment  and  was  soon  the  leading  spirit  in 
that  dominant  group  known  in  Upper  Canadian  history  as  the 
family  Compact.  Li  iSao  he  naa  appofated  by  Sir  Fensrine 
llaitinid  a  ■ember  «f  the  kgUathre  oouncB  m  order  that  the 
fgvemor  night  have  a  eonJIdentfal  medinm  through  whom  to 
make  communication  to  the  council.  At  the  instance  of  the 
lieatenaat<flinnnior  he  went  to  rr.ii;;,inil  in  is .-•.),  to 

various  colonial  qtlestions  with  the  carl  ot  Ba,  hurst ,  l  hen  nili):.!;.! 
secretary.  Strachan  had  no  difficulty  in  fonvir.nnj'  Ldrd 
Bathurst  of  the  justice  of  his  claims  on  all  cs-scniial  matters,  the 
most  important  of  which  w.as  the  exclusive  right  of  the  Church  of 
England  in  Canada  to  the  Clergy  Kescrve.-i  Though  in  favour 
of  selling  a  portion  of  these  lands  to  {  roviile  a  fund  for  thaciritt- 
ing  needs  of  the  Cfaarcb,  he  secured  the  defeat  of  the  proposal 
then  bcforo  tte  govenunent  to  dispoae  of  the  Clergy  Reserves 
to  the  Ctniidii  Company.  Bte  look  much  tatefcit  hi  the  ednca> 
tiDMl  affefai  of  the  province,  and  b  1807  was  InstnrawBtal  in 
having  provision  made  for  the  establishment  of  the  first  grammar 
schools.  In  r8a4  he  secured  the  passing  of  an  act  providing 
assistance  for  the  public  schools  of  each  district  During  his 
second  visit  to  England  in  1826-1827  he  obtaitied  a  royal  charter 
for  the  university  of  Kiti^^'s  College,  with  provision  for  its  endow- 
ment out  of  the  crown  lands.  It  was,  however,  to  be  entirely 
under  the  control  of  the  Churdi  of  Eaglaad.  In  ifa?  Stnchan 
became  archdeacon  of  York. 

The  break-up  of  the  Liverpool  ministry  in  1837  interrupted  the 
neoeHfiil  develapmiait  of  Strachan'a  ptaaa  for  pladng  victoally 


the  whole  of  the  government  endowments  for  religion  and 
education  under  liie  Luiitrui  ui  the  Episcopal  rhi:rch.  The  storm 
of  prolcjt  ot  ihi-  otiiLi  rclL^;iuui  denominations  caused  the  colonial 
ollice  to  uiidijrtai.c  nt.  iti'.  L■bli^;.^^ioIl  the  whole  question,  the 
result  of  which  was  presented  iii  tiiu  rcfwri  oi  1828.  After  a 
long  silence  in  the  face  of  severe  and  pcn,isicnL  i  riiicJsm,  Strachan 
made  a  general  reply  in  a  veiy  able  speech  in  the  legislative 
council  in  March  1828.  When  the  stonn  had  subsided  tin 
Cktgy  Scsetvet  and  wnveiaity  qatstioaa  naialaed  donnaat 
until  1834,  wkn  the  attempt  (0  apply  the  Reservea  to  the 
endowment  ef  lactmfai  leaeiiied  the  trouble  and  contributed 
hirgely  to  the  crisis  of  1837.  AdvoN  criticism  and  a  sugges- 
tion from  the  colonial  office  that  he  ahottld  cease  :rotn  active 
participation  in  political  afiaiis  led  to  his  rerignatiuu  from  the 
executive  council,  but  he  ''■'■''■^  to  gfve  vp  hie  seat  in  tho 

legislative  council. 

On  the  death  of  Bishnfi  Sic.vart  o:  (Jucbcc  the  Canadian  sec 
wa5  divided,  and  Strachan  was  made  bishop  of  Toronto  in 
August  i8jo.  He  energetically  opposed  the  act  of  1840,  which 
sought  to  settle  the  Clergy  Reserves  question  by  dividing  the 
pwceetls  among  the  different  rcligiouB  dcnominatione,  the  latgtf 
aharo  still  trmeinhig  with  the  Chmch  of  England 

The  university  of  King's  College  was  finally  catafafiifad, 
with  certain  modifications  of  its  charter,  in  1843,  Bishop  Sttachaa 
being  the  first  president.  The  renewed  agitation  finally  resulted 
in  the  elimination  of  all  religious  lesLs  by  the  .n  I  <if  kS.iq,  which 
also  changed  the  name  to  lh?t  of  the  university  01  1  oronto. 
•strai  han  at  once  look  steps  to  found  another  university  which 
should  be  completely  under  the  control  of  the  Episcopal  Church, 
hence  tht  ebtaliUshment  of  Trinity  University,  which  was  o|>cned 
in  1852.  Bishop  Strachan  also  raised  once  moie  the  question 
of  the  disposal  of  the  Clergy  Reserves.  After  aavml  Strong 
appeals  and  counter-appeals  to  the  British  ^WRunent,  the 
Canadian  parliament  was  allowed  to  deal  aa  k  pleawd  with  the 
qocathM,  with  the  leaolt  that  the  Himras  warn  completely 
aeeolatiaed  in  1854,  psovMon  being  made  for  theBfe^ntereatof 
the  beneficiaries  at  the  time.  Bishop  Strachan  devoted  the 
latter  yean  of  his  long  life  entirely  to  his  episcopal  duties,  and 
by  introducing  the  diocesan  synod  he  fiirnishrd  the  Episcopal 
Church  in  Can.ula  with  a  more  democratic  organ  of  government. 
He  died  in  Novcmlicr  1867. 

STRACHEY,  SIR  JOHN  (1823-1007).  British  Indian  civilian, 
fifth  son  of  Edward  Strachey,  was  bom  in  l>ondon  on  the  5th  of 
June  1823.  After  passing  through  Haileybury.  Strachey  entered 
the  Bengal  dvQ  service  in  1843,  and  served  in  the  North- Western 
Pnmnoca,  ooeupjring  many  fanportant  positions.  In  t86t  Lord 
Camdagappobted  him  pieaident  of  a  commiasioo  to  investigate 
the  gnat  cholera  cpfdanie  of  that  year.  In  t96i  he  beoune 
judicial  oommiasianer  hi  the  Central  Franrinoea.  In  1864,  after 
the  report  of  the  royal  commission  on  the  Sanitary  condition 
of  the  army,  a  permanent  sanitary  commission  was  establisbed 
in  India,  with  Straohcy  as  president.  In  I.S66  be  became  chief 
( ommi.wioncr  of  Oudh,  having  been  chosen  by  Lord  Lawrence 
lo  remedy  as  far  as  possible  the  injustice  done  after  the  Mutiny 
by  the  confi.vation  of  the  rights  of  tenants  and  small  proprietors 
of  land,  maintaining  at  the  same  time  the  privileges  of  the 
Talukdars  of  great  landlords  As  member  of  the  legislative 
council  he  introduced  several  biOslorthat  purpose,  which,  with 
the  full  approval  of  the  Talukdars,  passed  into  law.  In  18M  he 
became  member  of  the  goveraor.8enent^  council,  and  on  the 
assassination  of  Lord  Mayo  in  be  adcd  tMgpomfltjr  a* 
viceroy.  In  1874  be  was  appotated  Hantenant-govemer  of  the 
North' Western  Provinces.  In  1876,  by  request  of  Tx)rd  Lytton 
and  the  secretary  of  state,  he  consented  to  relinquish  that  office, 
and  returned  to  the  governor-general's  council  as  financial 
minister,  which  [xist  he  retained  until  i8-''o.  During  this  time, 
while  Lord  Lyf.uti  was  vii  crny,  ir7i|Hir'.an".  reforms  were  carried 
out.  The  measures  for  deccn'.ralizin^;  tinanrial  administration, 
initiated  under  Lord  Mayo,  were  [trat  ticaliy  completed.  The 
salt  duties  were  reduced,  and  the  system  under  which  they  were 
levied  was  altered,  and  that  opprobrium  of  our  administration, 

the  mlaad  custooiw  line,  waa  ahoMBhad,  The  nmoval  of  aU 
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import  duties,  including  those  on  Enjili-ih  cutioti  goods,  and  the 
establishment  of  complete  free  tradf,  was  detlarcd  to  be  the  fixed 
policy  of  the  government,  and  this  was  in  groat  measure  carried 
into  cflcct  before  i8So,  when  Strachey  left  India.  The  defective 
system  on  which  the  military  accounts  were  kept  occasioned  a 
very  tr;tiaeou8  estimate  of  the  cost  of  the  Afghu  Warof  1878- 
Bo.  For  this  error  Strachey  was  technically  rcapoDsible,  and 
it  was  made  the  occasioa  of  a  violent  party  attack  which  resulted 
m  hit  laicnation.  Tbe  fact  tbat  alznott  tiM  entire  cost  of  the 
inr  «ia  piM  far  ««t  «f  Nweune  It  •  eoiidhirfve  praof  «f  tin 
of  financial  praaperity  to  which  India  attained  as  the  reauh  of  his 
administration.  From  1885  to  189s  Strachey  wis  a  member  of 
the  council  of  the  secretary  of  state  for  India.  He  was  joint 
author  with  Sir  Richard  Strachey  of  The  Financts  and  Publu 
Works  of  India  (iSSj),  besides  writing  India  (3rd  ed.,  iqoj),  and 
Hastings  and  the  Rohiila  War  (1892).  He  died  on  the  19th  of 
December  1907. 

STRACHEY.  SIR  RICHARD  (1817-1908),  British  soldier  and 
iBidiBn  administrator,  third  son  of  Edward  Strachey,  was  born  on 
As  S4th  of  July  1817,  St  Sutton  Court,  Somersetshire.  From 
Addbcorobe  he  pund  Inte  tbe  Bengal  Engineers  in  1836,  and 
ms  snployed  tat  sooie  yesn  on  inigation  woiks  in  tbe  North- 
Western  Provinces.  He  semd  in  thtSntleJ  campaign  0(1845- 
46,  and  was  at  tbe  bstUes  of  AUwal  sod  Sobraon,  was  nwntioiied 
in  despatches,  and  received  «  bicvct-majority.  From  1858  to 
18&5  he  wai  L hiefJy  employed  in  the  public  worlcs  department, 
either  as  acting  or  permanent  secretary  to  the  government  of 
India,  and  from  1867  to  1871  he  filled  the  jxist  of  director-general 
of  irrigation,  then  specially  created.  During  this  period  the 
entire  administration  of  pubhc  worits  was  reorganized  to  adapt 
it  to  the  increasing  magnitude  of  the  interests  with  which  this 
department  has  iiad  to  deal  since  its  establishment  by  Lord 
Dslbouale  in  1854.  For  this  reorganization,  under  which  the 
aocoonts  were  placed  on  a  proper  footing  and  tiie  forest  adminis- 
CBBtiM  (icstfy  developed,  Stzadiey  was  diiefly  responsible. 
Hii  wotk  tncoasieadott  with  Indian  finance  was  importsnt.  In 
iWyhepnpondsidMinsiDCOiMldentbkdetsilfoc  deoentcalia- 
ing  the  finswrisi  adminiitntioa  of  India,  which  formed  the 
bub  of  the  policy  sfterwsids  cairied  into  effect  by  bis  brother 
Sir  John  Strachey  under  Lord  Mayo  and  Lord  Lytton.  He  left 
India  in  i8;i,  but  in  1877  he  wa?,  ^^rnt  thin-  to  confer  with  the 
goverumonl  on  the  purchas*-  01  the  l'H-.t  Imiiiin  railway,  and  was 
then  selected  as  president  oi  the  i ommissian  of  inrjuiry  into 
Indian  famines.  In  1878  he  was  ap[>oinled  to  act  for  six  months 
as  tinancia!  mrml>cr  of  the  governor-general's  council,  when  he 
made  proposals  for  meeting  the  difficulties  arising  from  the 
dcprcciatioa  of  the  rupee,  then  just  beginning  to  be  seriotis. 
These  propoasb  did  not  meet  with  the  support  of  the  secretary 
of  state.  From  tlist  time  he  continued  to  take  an  active  part 
ia  iheefloita  Basde  to  bring  the  cnnendes  of  Indis  sad  fiaglsnd 
i»to  haniMuy,  lutil  in  1891  he  was  appointed  s  iMBibcr  of  Lord 
Hencbdl's  oommittee,  which  sirived  st  ooodtnions  in  accord* 
ance  with  the  views  put  forward  by  him  in  1S7S.  He  attended 
in  180J  the  Tniemai ii  nal  Mi.iHtary  Conference  at  Brussels  as 
delegate  for  Bniish  In  lid.  SiraLlu-y  wasa  member  of  the  council 
of  the  secretary  of  ?,l;Ue  I'or  liuiia  from  [^75  to  1889,  when  he 
resigned  his  scat  in  order  to  accept  the  p>ost  of  chairman  of  the 
East  Indian  Railway  Company.  Strachcy's  siientit'ic  labour.^ 
in  connexion  with  the  geology,  botany  and  physical  geography 
of  the  Himalaya  wen  ooosidcrable.  He  devoted  much  time  to 
meteorological  research,  was  largely  instrumental  in  the  forma- 
tion of  the  Indian  meteorological  department,  and  became 
chainnaa  of  tlie  mcteoralQgicsi  council  of  the  Royal  Society  in 
1883.  Fton  1888  to  1890  he  was  pieaidcBt  of  the  Boyal  Geo- 
graphical Society.  In  1897  he  was  awaided  one  of  ue  royal 
medals  of  the  Royal  Society,  of  which  he  became  s  fdlow  in 
1854;  and  in  the  same  year  he  was  created  G. C.S.I.  He  died  on 
the  1 2th  of  February  1908.  His  widow,  Lady  Strachey,  whom 
he  married  in  t8^o,  became  wetl-^aowB  as  sa  suthoiMS  and  a 
supporter  of  women's  suffrage. 

STRACHWITZ,  MORITZ  KARL  WILHELM  ANTOK.  (.raf 
VOM  (i8aa-x847),  German  poet,  was  born  on  the  i^lb  of  March 


R.— STRADELLA 

182:  at  Pcterwitz  near  Frankenstein  in  Sleds,  .\ftcr  studying 
in  Rrcslau  and  Berlin  he  settled  on  his  estate  in  Moravia,  where 
he  devoted  himself  to  literary  pursuits.  When  travelling  in 
Italy  i:)  1847  he  was  taken  ill  at  Venice,  and  died  on  the  llth  off 
December  at  Vienna.  Although  he  bad  thus  only  reached  hia 
twenty-hfth  year,  he  revealed  a  lyric  genius  of  remarkable  fono 
and  originality.  His  first  collection  of  poems,  Litdtr  eines 
ErvMichendeH,  appeared  in  1842  and  went  through  several 
editions.  JVcm  GadkkU  we»  publiabcd  after  bU  desth  ia  184S. 
These  poeau  an  chancteriidc  of  the  tnnrition  Omuf^  wbkh 
the  Gonaaa  lyiie  was  paiabic  between  1840  and  tl48;  the  old 
Romantic  stidn  is  MUl  dominant,  especially  in  hk  haflsds, 
which  arc  imquestionably  his  finest  productions;  but,  side  by 
side  with  it,  there  is  to  be  seen  the  influence  of  Platen,  to  whose 
warmest  admirers  Str.ichwitz  helonRed,  as  well  as  echoes  of  the 
restless  political  spirit  of  those  eventful  years.  His  political 
lyric  was,  however,  tempered  by  an  aristo'  ratir  restraint  which 
was  absent  from  the  writings  of  men  like  Hcrwcgh  and  Frcili- 
grath.  Strachwitz's  early  death  was  a  great  loss  to  German 
letters;  for  be  was  by  far  the  most  promiiiing  of  tbe  yottnger 
lyric  poets  of  fait  time. 

StTScfawitl's  collected  Gfdichtf  appeared  first  in  1850  (8th  ed., 
itol);  a  oonvcnwnt  rcpnnt  will  be  found  in  Redam's  Unioersal- 
MHMjMk  See  A.  K.  T.  Tielo,  Di$  DkUmt  its  Gnfm  UarUm  smb 
anOmOt  (190a). 

STRADELLA,  ALESSANDRO  (?i6.t5~i6S}),  Italian  composer, 
was  oneof  the  most  accomplished  musicians  of  the  i7lh  century. 
The  hitherto  gcner.ally  accepted  story  of  his  life  was  first  cirr\im- 
stantiaJly  narrated  in  Bonnet-Bourdclot's  liisloire  dc  la  musique 
(t  dc  SI  i  fjhis  (Paris,  171s)'  According  to  this  account,  Stradclla 
not  only  produced  some  successful  operas  at  \'enice,  but  also 
attained  so  great  a  reputation  by  the  beauty  of  his  voice  that  a 
Venetian  nobleman  engaged  him  to  instruct  his  mistress,  Orteniis, 
in  singing.  Stradella,  the  narrative  goes  on  to  any,  ihsmefully 
betrayed  his  trust,  sad  eloped  with  Ortenaa  to  RMae,  whither 
tbe  outraged  Venetian  lent  two  paid  tram  to  pot  Urn  to  death. 
On  their  arrival  in  Rome  the  eaaearias  learned  that  StrsdeUa 
had  just  completed  a  new  oratorio,  over  the  perlonnaace  of 
which  he  was  to  preside  on  the  following  day  at  S.  dowaaoi  hi 
Laterano.  Taking  advantage  of  this  drctunstance,  they  deter- 
mined to  kill  him  as  he  left  the  church;  but  the  beauty  of  the 
music  afTcctcd  them  so  deeply  that  their  hearts  failed  them  at  the 
critical  moment,  and,  confessing  their  treachery,  they  entreated 
the  com{X)scr  to  [ensure  his  safety  by  quilling  Rome  immediately. 
Thereupon  StradcUa  fled  with  Ortensia  to  Turin,  where,  notwith- 
standing the  favour  shown  to  him  by  the  regent  of  Savoy,  he 
was  attacked  one  night  by  another  band  of  assassins,  who,  beaded 
by  Ortensia's  fatber.left  himon  I  be  ramparts  for  dead.  Through 
the  connivance  of  the  French  ambassador  tbe  ruffians  svooeeded 
in  mahiag  their  eecapetaad  iathe  aieaatiaie  —wmi—i^ 
from  his  woiuidB,  married  Ortoiaia,  by  ooueat  of  the  Ngent,  sad 
removed  with  her  to  Genoa.  Here  he  believed  himself  safe;  but 
a  year  later  he  and  Ortensia  were  murdered  in  their  house  by  a 
thir.l  ]iarty  of  assassins  in  the  pay  of  tki-  ;Tn;)l.ii  aiile  Wnelian. 

Recent  research  has  shown  that  Sl.'acleila  wab  the  son  of  a 
Cavaliere  Marc'  antonio  Stradella  of  Piacenza,  who  in  1642-1645 
was  vice-marchcse  and  governor  of  \  ignola  for  Prince  Bon- 
compagni,  who  did  not  wish  to  live  in  the  dominions  from  w  hich 
he  took  the  title  of  marchese  di  Vignola.  He  was  deprived  of  his 
office  in  1643  for  having  surrendered  the  castle  to  the  papal 
troops,  although  it  might  have  sustained  a  siege  of  Kveral  days 
and  the  help  of  the  duke  of  Modcna  was  expected.  An  elder 
brother  of  Alcwsndro,  Fxaacesco  by  aame,  becaaM  a  aienber  oi 
the  Augustinian  order,  and  seems  to  hav«  enjoyed  the  protectioo 
of  tbe  house  of  Este.  Alcwandro  is  supposed  10  hove  been  bom 
about  164$  or  earlier,  probably  at  Vignola,  or  Monfeatino,  a  town 
on  the  tij;ni  frurn  Modena  to  Pisloja,to  whith  his  father  retired 
after  his  iii:in;>s^il ;  but  no  records  of  his  birlii  have  come  tolight 
in  either  ut  ir.e-e  places.  The  first  certain  date  in  his  life  is 
167?.  in  which  year  lie  composed  a  prologue  for  the  [H-rformance 
of  Ccsti's  opera  La  Deri  at  Rome;  aii<l  we  may  conclude  that  he 
spent  a  considerable  lime  at  Rome  about  this  period,  since  his 
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cantatas  and  other  compositions  contain  frequent  allusions  to 
Rome  and  noble  Roman  familirs.  There  is,  however,  no  fircxjf 
that  he  ever  performed  the  oratorio  S.  Ciovanni  Ballisla  in  the 
Latcran.  Documents  in  the  archives  at  Turin  ruhite  that  in 
1677  he  arrived  then  with  the  mistress  of  Alvisc  Contarini,  with 
whom  he  had  doped  from  Venice.  Contarini  demanded  that 
both  ihotild  be  given  tip  to  Uoa,  OC  failing  that,  that  Stradella 
should  not  be  allowed  to  OBKcIm  his  profession  until  the  lady 
had  been  either  (dsced  la  «  ooovent  or  made  his  kgiiimau  wiie. 
Stnddk  ms  protected  hy  the  icgent  «C  Sevey,  the  dadum 
Giovanni  Battista  de  Nemoors,  and  the  Cooteiini  family, 
indignant  at  his  audacity,  sent  two  hired  siwsiiiHnu  to  Turin,  by 
whom  Str.iilcUa  was  wounded  but  not  murdered.  \Vc  hear  of 
Stradtlli  hist  .it  tirniia.  An  o]>cra  by  him,  La  Forza  dell'  amor 
palernj,  was  Rivt-n  there  in  1678,  and  his  last  composition,  It 
Barchffj_io  I  i.e.  a  '  Walcr-.Musit  "),  was  performed  or.  the  i6th 
of  June  16S1  in  honour  of  the  marriage  of  Carlo  Spinola  and 
Paola  Brignole,  which  was  aokmnizcd  on  the  6th  of  July  of  the 
same  year.  Uoomie^ts  in  the  eidiiwB  at  Modena  inform  us  that 
in  Febniniy  1682  Stradella  was  murdered  at  Genoa  by  three 
brothen  of  the  name  of  Lomellini,  whoae  sister  be  had  MdlMed. 

It  ieeitKmely  improbebie  that  StEidellahed  eny  iieet  icpttt»> 
tioa  ee  •  singer,  sinee  the  gnat  ItiliiB  ugen  ef  the  i7thoeBtuiy 
were  ahnost  exclusively  eaatroH;  but  be  mny  wdl  have  been  a 
teacher  of  singing,  and  he  appears  to  have  instructed  his  lady 
pupils  in  f-cr.oa  on  the  h.irp5i<  hurd.  He  is  principally  important 
as  a  con;pos<'r  of  operas  ami  chamber-cantatas,  although  com- 
pareii  with  his  contemporaries  his  output  was  small.  In  5[)ite  of 
his  dissolute  life  his  command  of  the  technique  of  composition  was 
remarkable,  and  his  gift  of  melodic  invention  almcksl  e()ual  to 
that  of  A.  Scwletli,  who  in  his  early  years  was  much  influences! 
by  Stradelhu  best  operas  are  //  Floridoro,  also  luiown  as  // 
Moro  ptf  mmn,  and  U  Trtsfd»  bam,  a  comic  opeta  in  three 
acts  which  worthify  cuiied  oo  the  best  tradition*  ii  Florentine 
utdKioiMuicenkeipenihithe  17th centwy.  Bitdinidinii^ 

00  which  Uft  reputalloD  has  generally  been  bleed,  Is  of  leas  im- 
portance, though  the  wcll-kiK>wn  oratorio  5.  Giovanm  Batlisla 
d!spla>'s  the  same  skill  in  construction  and  orchestration  (so  far 
as  the  limited  means  at  his  disposal  permitted)  as  the  opi  r.is.  .\ 
serenata  for  voices  and  two  orchestras,  prodigo  ch'sii  m:ri. 
was  use<l  by  Handel  as  the  basis  of  sevcrai  tiuinbers  in  Israel  in 
Egypt,  and  was  printed  by  Chry&ander  (Leipzig,  1*88);  the 
MS.,  however,  formerly  in  the  possession  of  Victor  Schoelcher, 
from  which  Chrysander  made  his  copy,  has  entirely  disappeared. 
The  wcll-knowA  alia  PiM,  sigHore,  also  sung  to  the  words 
S«  $  mki  totpiri,  aunot  poaeibly  be  a  work  of  Stradella,  and 
then  b  every  reaaqn  toaqppeoe  that  it  ma  eenpoaed  fay  FCtii, 
Niedenncyeror  RoesinL 

The  finest  coIlectioD  of  Stradella's  wortta  eAaot  Is  that  et  the 
Bibliotcca  Ectenie  at  Modena,  which  contains  t^t  MSS.,  includinj: 
four  operas,  six  oratorios  arul  several  other  cmupoillloas  of  a  semi- 
dram;itic  rh.irartfr.  A  mllertion  of  cantatf  a  voce  sola  was  be- 
queathed by  the  Contarini  f.irnilv  1.1  tlu-  hliriTV  of  St  Mark  ;it  Venice; 
and  »oine  .VtSS.  are  also  preserved  at  Naples  and  in  Paris.  Eight 
madrigals,  three  duets,  and  a  itonaia  fur  two  violin*  and  bas*  will 
be  found  among  the  .\dditional  MSS.  at  the  British  Museum,  6vc 
pieces  among  the  Harleian  MSS.,  end  ei^  cantatas  and  a  motet 
among  those  in  the  libran-  at  Christ  Cmnlh,  CMiMd.  The  Fitz- 
William  Museum  at  Cambridge  po«W8iies  a  large  number  of  his 
chamber-cantatas  and  duets. 

See  also  Heinr  Hi-ss,  Die  Opern  AUisandro  Stradellas  (l^ipzig, 
1905),  which  includes  the  most  complete  cataliijjue  yet  macle  of 

(Modena.  i86s):  *^  Sedley  Taylor,  Jlu  JiMbtiiiien  of  Hamitl 

to  other  Composert  (Cambridge,  ig<)6). 

STRADIVARI.  ANTONIO  (1644-1737).  Italian  violin-maker,  is 
associated  throughout  his  life  with  Cremona,  where  he  brought 
the  craft  of  violin-making  to  its  highest  pitch  of  perfection. 
The  ebaenve  details  of  lus  life  have  been  thoroughly  worked  out 
in  the  monofraph  on  him  by  W.  H,  Hill,  A.  F.  Uill  and  Alfred 
Hill  (1903).  He  waa  still  a  piqxl  of  Niooiaa  Amati  in  1666, 
wiNa  lie  liad  already  bepm  to  iuett  Iub  own  labd  on  violina 

01  hJa  making,  which  at  tot  follow  the  nnaller  Anati  model, 
■oUdi^  oonatnicted,  wfib  a  tUtl  ydbw  wnidi.    It  waa  not 


till  1684  that  he  began  to  produce  a  larger  model,  using  a  deeper 
Coloured  \.irnish,  and  beautifying  the  instruments  in  various 
(Iciail^,  his  '■  long  "  patterns  (from  i6<x>)  representing  a  complete 
iiiriuv.ilion  in  its  proportions;  while  from  1700,  after  for  a  few 
years  returning  to  an  earlier  style,  he  again  broadened  and  Other- 
wise improved  his  tn  xlc  1.  He  also  made  some  beautiful irUbl^ 
cellos  and  violas.  The  roost  famous  instruments  by  him  are^-— 
Violins:  the  "  Hellier  "  (1679),  the  "  Scllicre  "  (before  1680), 
the  "  Tiiacaa  "  (1690),  the  "  Betta  "  (1704).  the"  Ernst  "(1709), 
"  La  VtaeHe  **  (1709),  the  **  Viottf  "  (1709),  the  *•  Vfeutcmpa 
(1710),  the  "  Parke  "  (1711),  the  "  Boissier  "  (1713),  the  "Dol- 
phin "  (1714).  the  "  Gillot  "  (1715).  the"  Alard,"  the  finestofall 
(171.O.  the  •'  Cesaot  "  (1716),  the  "  Messiah  "  (1716),  the"  Sas- 
semo  "  (1717),  the  "  Maurin  "  (1718),  the  "Lauterbach"  (1719), 
the  "Blunt"  (17J1),  the  '■  SarasjUc  "  (i7.!4),  the  "Rode" 
(1731),  the  "  Dcurbrourq  "  (17^7),  the  "  Kiascwetter  "  (1731), 
the  "  Habeneck  "  (17.16),  the  "  Muntz  "  (1736).  Vidas:  the 
"  Tuscan  "  (1690),  two  of  1696  formerly  belonging  to  the  king 
of  Spain,  the  "  Archinto  "  (1696),  the  "  Macdonald  "  (1701), 
and  the  "  l>aganini "  (1731).  VioUncdlesx  the  "Archinto" 
(i6«9).  the  "  Tuscan  "  (1690),  the  "  Aylesford  "  (1696).  the 
"  Ctistiaai "  (1700),  the  "  Seivaia  »  (1701),  the  "  Gote-Beoth  » 
(1710),  the"Duport  *  (1711),  the  "Adam"  (1713).  the"  BatU  " 
(1714),  the  "Piatti,"  the  finest  of  all  (1710),  the  "  Bandiot  " 
(1725),  the  "  Gallay  "  (1725)-  Antonio  Stradivari's  sons  Fran- 
cesco (1671-174O  atid  On>obono  (1679-174J)  were  also  violin- 
makers,  who  assisted  their  father,  together  with  Carlo  BerRotizi, 
who  appears  to  have  succeeded  to  llie  fx-iiSession  of  .^ntouio  3 
stock-in-trade.  The  Stradivari  method  of  violin-making  created 
a  standard  for  subsequent  times;  but  what  is  regarded  as  Antonio's 
special  advantage,  now  irrecoverable,  was  his  vamiah,  soft  in 
texture,  shading  from  orange  to  red,  the  ( 
been  much  debated.  (See  also  ViouM.) 

minran,  IASU  OT.  Ihe  tot  cail  of  Smford  waa 
Omika  friend  and  advimr,  Thomaa  Wentworth  (see  heloi4- 
When  he  was  att^ted  and  eaecuted  in  May  1 641  his  homHOl 
were  forfeited,  but  later  in  the  year  h's  only  son,  William  (i6j6- 
1695),  was  created  carl  of  .StratTord,  his  father's  attainder  being 
reversed  by  act  of  parliament  in  lO'u.  William  died  without 
issue  on  the  i6th  of  O(  tol>cr  i6<}5,  when  all  his  titles,  except  the 
h.irony  of  Raby,  bcc.inie  extinct.  His  estates  jiassed  to  a  kins- 
man, Thomas  Watson,  afterwards  Watson-Wentworth  (d.  1723), 
a  son  of  Anne  (1629-1695),  daughter  of  the  ist  earl,  and  her 
husband  Edward  Watson,  and  Baron  Rockingham.  In  1746 
Watsoo-Wcotworthliaon,  lliomas  Watson-Wentworth  (c.  169^ 
i7So),  waa  created  nmeqncia  oi  Rockingham,  and  when  his  lea 
Chjudee,  the  and  marqnew,  dted  b  178^1  theeatatea  pawed  to  Us 
maternal  nephew,  William  FItzwflUam,  and  Earl  Fitawilliam 
(1748-1833).  His  descendant,  the  present  Earl  ntswiiliam,  is 
the  owner  of  Wentworth  Woodhouse.  near  RotherhaOllt  Ud  the 
representative  of  the  Wentworth  family. 

The  barony  of  Raby  passed  to  the  jnd  earl's  cousin,  Thomas 
Wentworth  (1672-17.59),  son  and  heir  of  Sir  \\  illiam  Wentworth 
of  Northgatc  Head,  Wakclleld.  In  early  lifehe  saw  much  service 
as  a  soldier  in  the  Ix)W  Countries,  and  was  occasionally  employed 
on  diplomatic  errands.  From  1711  to  17 14  he  was  British 
ambassador  at  the  Hague,  and  in  1711  he  waa  created  earl  of 
StrafToid.  The  earl  waa  one  of  the  British  repreaentativea 
at  the  congrwe  oi  Utrecht,  and  in  1715  he  was  impeached 
for  his  than  la  eonchiding  this  treety,  but  the  charges  agdnit 
him  were  not  pressed  to  a  conclusion.  He  died  on  the  i  sth  of 
November  1739.  The  earldom  became  extinct  when  Frederick 
Thomas,  the  sth  earl,  dieii  in  .August  i7go.  William,  the  4th 
carl  (i72i-i79i),  had  a  sister  .■Xnne,  who  married  William 
Connolly;  and  one  of  their  daughters,  .\nne,  married  George 
Byng  (d.  1789)  of  Wrotham  Park,  Middlesex.  I'heir  son,  Sir 
John  Byng  (1773-1860),  a  distinguished  soldier,  was  created  earl 
of  Strafford  and  Viscount  Enfield  in  1847.  Having  entered  the 
army  in  1793,  Byng  served  in  Flandemaiidoonunanded  a  brigade 
during  the  PeoinsuUr  War.  He  waa  prcacat  at  Waterloo  and 
heeameafieidmaishallntSss.  TtecarhfamioCStnJfordiaatQI 
held  by  his  descendants. 
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inAFfOni,tBnUI  VIHTVUHI Eau  or  (1593-1641). 
English  sLatesman,  son  of  Sir  William  Wentwortli,  of  WentwcMlh 
Woodbouse,  near  Rotherham,  a  member  of  an  ancient  family 
long  esiablisbcd  there,  and  of  Anne,  daughter  of  Sir  KoljLrt 
Atkins  of  Stowell,  (jloucestershire,  was  born  on  the  i  jlh  of  April 
iSQ.i.  ii'  London.  11c  w  cduLali'd  .il  St  John's.  t'ollcHc,  Cam- 
bridge, was  admiUcd  a  student  of  I'le  Inner  Temple  in  1607,  and 
in  161 1  was  knighted  and  married  Margaret,  daughter  of  Francis 
Qiffocd,  4th  carl  of  Cumberland.  In  1614  he  represented  York- 
dlbviin  the  Addled  Parliament,  but,  so  far  as  is  now  known, 
U«MiM>t  tiU  the  pariitmigit  oC  i6ai,  in  which  he aat  fnx  thctiiMiwi 
flODMltiiaiiqr,  that  be  took  put  in  the  ddiitee.  Hb  poaitieB 
towwdtdtapepidupulgr was  peculiar.  HedidnatWBpathize 
with  thdr  xeil  rar  wn  win  Spain,  but  James'k  demal  of  tiie  righ  is 
and  privileges  of  parliament  seems  to  have  caused  him  to  join  in 
the  vindication  of  the  claims  of  the  House  of  which  he  was  a  mem- 
ber, and  he  was  a  warm  supporter  of  the  protestation  which  drew 
down  asentence  of  dissolution  ufxm  the  third  parli.inicnt  of  James. 

In  i6jj  Wcntworth's  -.vii,-  <iicd,  and  in  Kebniarj-  16:5  he 
married  Arabella  Holies,  daughter  of  the  rarl  01  Ckre.  He  was 
returned  for  Pbntcfract  to  the  parliament  of  1624,  but  appears  to 
have  taken  no  part  in  the  proceedings.  He  had  no  sympathy 
with  the  popular  outcry  against  Spain  nor  for  wars  undertaken 
for  idiihras  cooaidcrations  to  the  neglect  of  the  practical  interests 
9t  the  ooontiy.  H«  dolml  elw  to  vnU  foidgn  complications 
and  "  do  lint  the  bwlncn  of  the  oommonwealth."  To  the 
advsnoes  of  Buckingham  he  replied  coldly  that  "  he  was  ready 
to  serve  him  as  an  honest  man  and  a  Rentletnau."  In  the  first 
parliament  of  Charles  I.,  June  1625.  he  aguiu  rejiresented  York- 
shire, and  at  once  marked  his  hostility  to  the  profiosed  war 
with  Spain  Ly  supix>rting  a  motion  for  an  adjoumment  before 
the  houM;  prttceeded  to  bii-^im-ss.  He  \>:nA  ]v\rt  in  the  opposition 
to  Vhe  demand  made  under  the  influence  of  Buckingham  for  war 
subsidies,  and  was  consequently,  after  the  dissolution  in  Novem- 
ber, made  sheriff  of  Yorlcahirc,  in  order  to  exclude  him  from  the 
pailiament  which  met  in  1626.  Yet  he  had  never  taken  up  in 
attitude  of  antagonism  to  the  king.  His  poeitiaa  una  ftry 
diflerent  from  tlmt  of  the  wguhr  oppodtkHi.  He  was  anaiona 
to  serve  the  Crown,  but  be  dtsiq>proved  of  the  king's  policy.  In 
J8nuar>'  1676  he  had  asked  for  the  presidency  of  the  council  of 
tiic  Xnrth.  and  had  visited  and  hcct:  favour.ihly  received  hy 
Buckingham,  iiul  ai'Ier  the  diss<ilulion  of  tlie  ])arliLinie[-.t  he 
was  dismissed  from  the  justiteshii>  of  the  i>i'ai  e  .uul  the  Dllii-c  of 
custoT.  rotulorum  of  Yorkshire,  lo  which  he  had  been  up])«.inted 
in  161 5.  as  the  result  probably  of  his  resolution  not  to  support 
the  court  in  its  design  to  force  the  country  to  contribute  money 
without  a  parliamentary  grant  At  all  events  he  refused  in 
i6a7  to  omtribute  to  the  forced  loon,  and  wan  imprisoned  in 
consequence. 

Wentworth'apoaitkii  in  the  paiMament  of  i6a8  was  a  atiiking 
one.  He  jonied  the  popular  Icadtn  fai  reststance  t»  aiUtniy 

taxation  and  imprisonment,  but  he  tried  to  obtain  Us  end  with 
the  least  possible  infringement  of  the  prero^'ative  of  the  Crown, 
to  which  he  looked  as  a  rcsers-e  force  in  limes  of  crisis.  With  the 
approbation  of  the  House  he  led  the  movement  for  a  bill  which 
would  have  secured  the  liliertii  s  of  the  subject  as  completely  as 
the  Petition  of  Right  afierwarrh;  did.  but  in  a  maimer  less  offen- 
sive to  the  king.  The  proix>&id  was  wrecked  Hetween  the  uncom- 
promising demands  of  the  pariiamenian,'  jv.rly  who  would  give 
Wffthing  to  the  picragative  and  Charles's  refusal  to  make  the 
MtMiMSfj  concessions,  and  the  leadership  was  thus  snatched 
from  Wentworth's  hands  by  Eliot  and  Coke.  Later  in  the 
eoniom  he  fell  into  conflict  with  Eliot,  aa»  though  he  aniipaited 
die  Petition  of  Right  in  substance,  he  waa  audoua  to  oane  to  a 
oompiromiBe  with  the  Lords,  so  as  to  leave  nam  to  tibe  king  to 
act  imchecked  in  special  emergencies. 

On  the  23nd  of  July  i6j8,  not  long  after  the  proroRtttion, 
Wentworth  was  created  Baron  Wentworth,  and  received  a 
promise  of  the  presidentship  of  the  Council  of  the  North  at  the 
next  vacancy.  This  implied  no  change  of  principle  whatever. 
He  was  now  at  variance  with  the  parliamentary  |>arty  on  two 
great  subjccta  of  poliqr,  diMpproving  both  of  the  intention  of 


paiSament  to  adae  the  powers  of  the  executiTe  and  also  its 

inclination  towards puritamsm.  When  once  the  breach  was  made 
it  naturally  grew  wider,  partly  from  the  eugrv>ssing  energy  which 
each  parly  put  into  its  work,  and  partly  from  the  personal 
aiiunosilics  which  of  nec(!S.sity  arose.  Such  and  no  other  was  the 
nature  of  Wentworth's  so-called  "  apost.icy." 

.■\s  yet  Wentworth  took  no  part  in  the  general  government 
of  the  country.  In  Oecxmbcr  he  became  Viscount  Wentworth 
and  president  of  the  Council  of  the  North.  In  the  speech  delivered 
at  York  on  his  taking  ofEcc  he  announced  his  intention,  almost 
in  the  words  of  Baow,  of  dofaig  his  utnost  to  limd  up  tbe 
prerogative  of  the  Crown  and  the  liberties  of  the  subject  in  indis- 
tingu^hable  union.  "  Whoever,"  he  said,  "  ravels  forth  into 
questions  the  right  of  a  king  and  of  a  |:>cople  shall  never  be  able 
to  WTap  them  up  again  into  the  comeliness  and  order  he  found 
them."  His  government  here  was  characterize*!  by  the  same 
feature  which  afterwards  marked  his  administration  in  Ireland 
and  which  it  was  the  gravest  charge  in  his  impeachment  that  he 
intended  to  introiiu,:e  into  the  '.cinilf  l-.uclish  adttiinistration, 
namely  the  attempt  to  centralise  all  power  with  the  executive 
at  the  expense  of  the  individual  in  defiance  of  those  1  inntihlriimat 
liberties  which  run  counter  to  and  impKidcd  this  policy. 

The  session  of  1629  ended  in  a  breach  between  the  king  and 
tin  pailiament  wliidt  made  tlM  task  of  a  moderator  Juipdesa. 
Wentworth  bad  to  dwoae  between  heilpiiig  a  Puritan  Bouae 
of  Commons  to  dominate  the  king  and  helping  the  king  to 
dominate  a  Puritan  Moose  of  Commons.  He  instinctively 
chose  the  latter  course,  and  (-.e  tl-.rew  hini.self  into  the  work  of 
repression  with  characteriitic  energy,  as  if  llie  eslablishmcnt  of 
the  royal  power  was  the  one  thing  neoiiful.  Yet  even  a  hen  he  was 
most  resolute  in  crushing  resistance  he  held  that  he  and  not  his 
antagonists  were  rruiintaining  the  old  constitution,  which  they 
had  attempted  to  alter  by  claiming  supremacy  for  parliament. 

In  November  16  2g  Wentworth  became  a  privy  councillor. 
In  October  1631  he  lost  his  second  wife,  and  in  October  163s 
Im  married  Elizabeth,  daughter  of  Sir  Godfrey  Rhodes.  In 
Januaiy  1633  lie  bad  been  named  loidKlqiiuty  of  ffriand.  and 
anrived  iu  Dublin  b  July  1635. 

Here  he  had  to  deal  with  a  people  who  had  not  arrived  at 
national  cohesion,  and  amongst  whom  English  colonists  had  been 
'r.in:  time  to  tftt'e  ir.lr(K|-jced,  some  of  them,  like  the  C-arly 
Noriuuii  settlers,  beijig  Koinan  Catholit^j,  whiLsl  the  later  im- 
[Kirtations  stood  aloof  and  preservetl  their  Protestantism.  In 
his  government  here  he  showed  the  most  remarkable  abilities 
as  a  nih:r.  "  The  lord  deputy  of  Ireland,"  wrote  Sir  rhoi:ias 
Roe  to  the  queen  of  Boherua,  "  doth  great  wonders  and  governs 
like  a  king,  and  hath  taught  tint  kingdom  to  Show  us  an  example 
of  env>',  by  having  parliaments  and  knowing  Wisely  how  to 
use  them."  He  reformat  the  administratjiNi,  fletting  rid 
suflunacily  oi  the  inefficient  English  eSdak.  tbt  eucoeeded  m 
eo  ii^piif^^fij^  the  pB'"lleBniRte  that  lie  obta&wd  the  neoceniy 
grants,  and  socuxed  tbek  eo^nention  tn  various  useful  legis- 
lative enactments.  He  aet  on  foot  a  new  victuatUng  trade  with 

Spain,  established  or  promoted  the  linen  inan-.)fa<  Inre.  anrl 
encouraged  the  development  of  the  resources  of  the  tounir)- 
in  many  directions.  The  customs  rose  from  a  little  over  £25,000 
in  1633-1634  to  £57.000  in  1637-1638.  He  rai&etl  an  army.  He 
sw-.-pi  the  pirates  from  the  seas.  He  reformed  and  instilled 
life  into  the  Church  and  rescued  church  property.  His  strong 
and  even  administration  broke  down  the  Qrranny  of  the  great 
men  over  the  poor.  Sudi  was  the  government  of  "  Thoroiigh," 
as  Strafford  expresses  it.  Yet  these  good  measures  were  al 
CBiried  out  by  aiiiitiary  methods  wliii±  diminished  tbeir  us^ 
fnlnesa  and  their  stability.  Their  aim  moreover  was  not  tbe 
prosperity  of  the  Irish  community  but  the  benefit  to  the  Engitak 
exchequer,  and  Strafford  suppressed  the  trade  in  cloth  "lest 
it  should  be  a  means  to  prejudice  that  >;raple  cornrnodity  of  Eng- 
land,"' Extraordinary  acts  of  desp<Ttisni  took  place,  as  in  the 
case  of  Esmond,  Lord  Chancellor  Loftus  and  Lord  Mountnorris, 
the  last  of  whom  Strafford  caused  to  be  sentenced  U>  death 
*Straffo(d's  R^eit  ef         OriL  if  SUt  Ffpm;  IHA, 
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in  order  to  obtain  the  reugnation  of  his  office,  and  then  par- 
doned. Promises  of  kgitlation  such  as  the  concessions  known 
as  Um  "  gnccs  "  wen  not  kept.  la  pwticulw  Stnffoni  set 
■t  nanght  Charlet't  promiM  that  no  cotoniiti  thonU  be  forced 
into  Connaught,  and  in  t6iS  ^  imoeeded  to  that  province, 
where,  raking  up  an  obisolete  title— the  grant  to  the  14th  century 
of  Conn.iuRhl  to  Lionel,  duke  of  Clarence,  whobc  huir  Charles 
was  he  insisted  ujion  the  grand  juries  in  all  lliu  cuuiiliis 
finding  verdicts  for  the  king.  One  only,  that  of  GLiIway.  re- 
sistc-d,  and  the  confiscation  of  Galway  was  effected  by  the 
court  of  cxcliequcr,  while  he  fmeJ  the  sherifT  /looo  for  sum- 
moning such  a  jury,  and  cited  the  jurymen  to  the  ca&tlc  chamber 
to  answer  for  their  offence.  In  Ulster  the  arbitrary  confis- 
cation of  the  property  of  the  dty  companies  aroused  dangerous 
■nioiOBty  against  the  gpvenuncnt.  Tow^uds  the  native  Irish 
Wentmnth'a  taeuiaf  mu  bemevdcDt  but  Uuwouflhly  un« 
sympathetic.  Bavins  no  nodoo  of  developing  their  quaUtiea 
hy  a  process  of  natural  growth,  his  only  hope  for  then  lay  in 
converting  them  into  Englishmen  as  soon  as  possible.  They 
must  be  made  English  in  their  habits,  in  ihcir  laws  ;ind  in  their 
religion.  "  1  see  plainly,"  he  once  wrote,  "  that,  so  long  ij>  this 
kingdom  continues  popish,  they  are  not  a  people  for  the  Crown 
of  England  to  be  confident  of."  High-handed  as  Wenlworth 
was  by  nature,  his  rule  in  Ireland  made  him  more  high-handed 
than  ever.  As  yet  he  had  never  been  consulted  on  English 
affain,  and  it  was  only  in  February  1637  that  Charles  asked  his 
opinioD  on  a  propoacd  interference  in  the  affairs  of  the  Con- 
tinent. Ja  t^ffy,  he  assured  Charles  that  it  would  be  unwise 
to  nmdeitake  «vta  ami  opcialioaa  till  be  bad  aecuted  abaohite 
power  at  home.  He  wUitd  that  Hampden  and  Ms  foUowcrs 
"  were  well  whipped  Into  their  ri|^t  aenaes.**  The  opinion  of 
the  judges  had  given  the  king  the  right  to  levy  ship-money, 
but.  Unless  his  majesty  had  the  like  power  declareil  to  raise 
a  land  army,  the  Crovra  "  seemed  "  to  stand  xipon  one  leg  at 
home,  to  be  considerable  but  by  hiilvcs  to  foreign  firiiiccs 
abroad."  When  the  Scottish  Puritans  rcb<lltd  he  aiivocatcd 
the  most  decided  measures  of  rcpri  ssion,  in  Fi  br'.i.iry  tft  io  send- 
ing the  king  £3000  as  his  contribution  to  the  c\p<-nses  of  the 
coming  war,  at  the  same  time  deprecating  an  invasion  of  Scot- 
land before  the  English  army  was  trainetl,  and  ad\'ising  certain 
concessions  in  religion. 

Wentwoith  arrived  in  EngUnd  in  September  1639,  after 
Chalks**  Mhne  in  the  first  BIdiopa' War,  and  fran  that  moment 
he  became  Charles's  prindpal  adviser.  Ignorant  of  the  C9ttent 
to  winch  opposition  had  developed  in  Enghmd  during  his  absence, 
he  recommended  the  calling  of  a  parliament  to  support  a 
renewal  of  the  war,  hoping  that  by  the  offer  of  a  k>an  from  the 
privy  councillors,  to  which  he  himself  contributed  £20,000,  he 
would  place  Charles  above  the  necessity  of  submitting  to  the 
new  parliatiienl  if  it  should  prove  n  stive.  In  January  i6.to  he 
was  created  ear'  of  Strafford,  and  in  March  he  went  to  Irclard 
to  hold  a  parliii-iii  nt ,  where  the  Catholic  vote  secured  a  grant 
of  subsidies  to  be  used  against  the  Prc3b>tcrian  Scots.  An  Irish 
army  was  to  be  levied  to  assist  in  the  coming  war.  When  in 
April  Strafford  letnmed  to  Enciand  be  foond  the  Commons 
boMinf  back  from  a  grant  of  lup^,  and  tried  to  enlist  the  peers 
on  the  side  of  the  king.  On  the  other  hand  he  induced  Charles 
to  be  content  with  a  smaller  grant  than  he  had  originally  asked 
for.  The  rommons.  }i:v.\Lver,  insisted  on  [)cacc  with  the 
Scots.  Charles,  on  the  ailvite,  or  perliaps  by  the  treachery  of 
Vane,  relumed  to  his  larger  demand  of  twelve  subsidies;  ai.d 
on  the  Qth  of  May,  at  the  pri\T  council,  Strafford,  though 
reluctantly,  voted  for  a  diss^ilution,  The  same  morning  the 
Committee  of  Eight  of  the  privy  council  met  again.  Vane  and 
others  were  for  a  mere  defence  against  invasion.  Strafford's 
advice  was  the  contrar>-.  "  Go  on  vigorously  or  let  them  alone 
....  go  on  with  a  vigorous  war  as  you  first  designed,  hwae  and 
absolved  from  all  rules  of  government,  being  reduced  to  extreme 
neceaiity,  everything  is  to  be  done  dnt  power  might  admit. 
....  You  ha%-e  an  army  in  Ireland  yon  may  employ  here  to 
reduce  this  kingdom  .  .  .  He  tried  to  force  the  citizens  of 
London  to  lend  mon^.  He  supported  a  praicct  for  dabasing 
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the  coinage  and  for  seizing  bullion  in  the  Tower,  the  piopertj 
of  foreign  merchants.  He  also  advocated  the  purchase  of  a  loaa 
Irom  Spain  by  the  o&r  of  a  futttn  alliance.  He  was  uldmat^f 
appointed  to  command  the  BugUdi  army,  and  was  made  a 

knight  of  the  Garter,  but  he  was  seised  with  Qlacm.  and  the 

rout  of  Newbum  matic  the  position  hopeless.  "  Pily  me," 
he  wrote  to  his  frimii  Sir  (Icorgc  Radcliffc,  "  for  never  came 
any  man  lo  so  lost  a  bu.siness  ....  In  one  word  here  alone 
to  light  with  all  these  cviLs,  without  any  one  to  help."  In  the 
great  council  of  |H.-ers,  which  assembled  on  the  24lh  of  September 
at  York,  the  stru^le  was  given  up,  and  Charica aUOUBCad  tbat 
he  had  iii.\i<£d  writs  for  another  parliament. 

The  Long  Parliament  nnsfmblrd  on  the  3rd  of  November 
1640,  and  Charles  immediately  summoned  Strafford  to  London, 
promising  that  he  "  should  not  stiffer  in  his  person,  honour  or 
ioitune."  He  airimd  on  the  ^tli  and  osi  Uie  loth  proposed 
to  the  king  to  forestaO  U*  impeachment,  now  being  prqwied 
by  the  parliament,  by  accusing  the  leaders  of  the  popular 
party  of  treasonable  communications  with  the  Scots.  The 
[iiin  lu)wevcr  having  been  In-traycd,  Pym  immediately  took 
up  the  iin[)cachment  to  the  Lortls  on  the  nth.  Sirailord  came 
to  ihe  house  to  confront  his  accusers,  but  was  ordered  to  with- 
tlniw  and  coraraitled  into  custo<ly.  On  the  J5th  of  November 
the  preliminary  charge  was  brought  up,  whereu|X)n  he  was 
sent  to  the  Tower,  and,  on  the  31st  of  January  1641,  the  accusa- 
tions in  detail  were  presented.  These  were,  in  sum,  that 
Strafiord  had  endeavoured  to  subvert  the  fundamental  laws 
of  the  kingdom,  and  that  the  attempt  was  high  treason.  Much 
stiesa  waa  laid  on  StraSoid'a  tqiorted  words,  already  cited — 
"  Ton  have  an  army  in  Irdaad  you  may  employ  here  to  lednce 
this  kingdom,"  England,  it  being  contended,  and  not  Scotbutd 
being  here  meant.  It  is  clear  nevertheless  that  however  tyran- 
nical and  mischievous  Str;ltTnn^'^,  conducl  may  have  been,  his 
olTenst!  was  not  one  which  could  by  any  straining  of  language 
be  included  in  the  limits  of  high  treason;  while  the  copy  of  a 
copy  of  rough  notes  of  Strafford's  speech  in  t!ie  committee  ot 
the  council,  the  genuineness  of  whii.li  \^.is  as^erteil  only  by  the 
defendant's  accusers  or  personal  enemies  and  not  supported  by 
other  councillors  who  had  also  been  present  on  the  occasion, 
could  not  be  evidence  which  would  convict  in  a  court  of  law. 
In  addition,  the  words  had  to  be  arbitrarily  interpreted  as 
referring  to  the  subjection  of  Kntfand  and  not  of  Scotland, 
and  were  also  spoken  on  a  privileged  occaaloii.  Advantage  waa 
freely  taken  by  Strafford  oi  the  weak  points  In  the  attack,  and 
the  lonU,  his  judges,  were  considerably  influenced  in  his  favour. 
Hilt  behind  the  legal  asix;ct  of  the  case  lay  the  great  tonsti- 
luiioiial  ((uestion  of  the  respof.sibUiiy  lo  the  nation  of  the 
leader  of  its  administraiion,  a  ptinciple  which  was  now  to  be 
revived  afler  many  centuries  oi  [ic  plcct,  and,  in  the  circumstances 
which  then  prevailed.  couM  oiJy  bi-  tn'orced  by  the  destruction 
of  the  offender.  The  Commons  therefore,  feeling  their  victim 
slipping  from  their  grasp,  dropped  the  impeachment,  and 
brought  in  and  passed  a  bill  of  attainder,  though  owing  to  the 
opposition  of  the  Lords,  and  Pym's  own  preference  for  the  mue 
judicial  mrthndt  the  pracedttie  of  an  imfwuifhwiiint  ma  pnc- 
tically  adhered  to.  Strafford  might  Mill  have  been  saved 
but  for  the  king's  tD-advised  conduct.  A  scheme  to  gain  over 
the  leaders  of  the  parliament,  and  a  scheme  to  seize  the  Tower 
antl  to  liberate  Strafford  by  force,  were  entertained  concurrently 
and  were  mutually  destructive;  and  the  revelation  ot  the  army 
l)lot  on  the  ^ih  of  May  caused  the  Lords  to  puss  the  attainder. 
Nothing  l  ow  remained  but  the  king's  signature.  Charles  ha<l, 
afler  the  pa.ssing  of  the  attainder  by  the  Commons,  for  the 
second  time  assured  Strafford  "  upon  the  word  of  a  king,  you 
shall  not  suffer  in  life,  honour  or  fortune."  Strafford  now  wrote 
releasing  the  king  from  his  engagements  and  declaring  his 
willingness  to  die  in  order  to  reconcile  Charles  to  his  subjects. 
"  I  do  most  humbly  beseech  you,  for  the  pKVenting  of  such 
maasaaca  aa  may  happen  by  your  teiiisal,  to  posa  the  UB; 
by  tUs  means  to  remove  ...  the  lufortunate  thing  forth  of 
the  way  towards  that  blessed  agreement,  which  God,  I  trust, 
shall  nr  cmr  bttww  you  and  your  anbjecta."' 
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Ft&klly  Charles  >'ielded,  giving  his  faul  uaent  on  the  loth  of 
Ifay.  Slrafiord  met  his  fate  on  the  12th  of  May  on  Tower 
mi,  leceving  Laud'a  Uewing,  who  «m  then  alio  imprisoned 
In  the  Tomer,  on  hh  mj  to  inwntimi. 

Thus  paaeed  into  hiMoiy  "  the  gmt  paaon,"  as  Clarendon 
wen  calls  him,  without  donbt  one  of  the  most  striking  figures 
in  the  annals  of  Kiigland.  Strafford's  patriotism  and  ideas 
were  fully  a>>  noble  as  those  of  his  aiUaponists.  Like  Pym, 
a  student  of  Bacon's  wisdom,  he  believed  in  the  progress  of 
EngUnd  along  the  Hnes  of  natural  development,  but  that 
development,  in  opposition  to  Pym,  he  was  convinced  could 
only  proceed  with  the  increase  of  the  power  of  the  executive, 
not  of  the  parliament,  with  a  government  controlled  by  the 
kfaig  ud  not  by  the  people.  He  was  equally  an  upholder  of 
the  imJoii  of  interests  and  affection  between  the  sovereign  and 
his  snl^lects,  but  believed  this  ooold  only  eiist  whoi  the  icing's 
wU,  and  not  that  of  tlie  parliament,  was  panunount.  The 
development  of  the  constitution,  in  his  opinion,  cither  in  the 
direction  of  a  democracy  or  an  aristocracy,  was  equally  fatal 
and  tould  only  lead  lo  anarchy,  to  the  waste  of  national  re- 
sources and  lo  degeneration.  With  a  strong  and  unlrammcllc<l 
executive  directed  by  a  single  will,  wisf  reforms  could  he  carried 
out,  the  weak  defended  against  the  strong,  the  resources  of  the 
country  developed  to  their  full  extent,  the  hesitations,  delays 
and  contradictions  caused  by  barren  discussions  avoided^  and 
the  national  forces  concentrated  on  objects  worth  tlie  aim. 
For  one  brief  moaent  it  was  given  to  SUaSocd  to  carry  oat 
bis  ideals,  and  the  final  failure  of  Ms  Irish  administration,  and 
especially  its  faiability  to  endure  in  spite  of  iU  undoubted  suc- 
cenes,  lias  afforded  an  object-lesson  in  one-man  government 
for  all  time.  If  such  was  the  event  in  Trcl.ind,  where  political 
Ideas  were  still  rude  and  elementary,  still  less  could  success  be 
expected  from  the  attempt  to  introduce  the  centralization 
and  absolute  power  of  the  executive  into  England,  where 
principles  of  government  had  beer,  highly  developed  both  in 
theory  and  practice,  and  a  contrary  tcnden^  had  long  been 
established  towards  the  increase  oC  the  lli^tt  of  the  ll|ltt*idual 
and  the  power  of  paritament. 

WhOe  anmsfaig  In  the  cooim  of  Ui  caicer  the  moat  bitter 
enmities  and  no  inaii%  death  was  ever  received  with  more 
pabHc  i«)oidng— Strafford  was  capable  of  inspiring  strong 
friendships  in  private  life.  Sir  Thomas  Roe  speaks  of  him  as 
"  Severe  abroad  and  in  business,  and  sweet  in  private  con- 
versation; retired  in  his  friendshii  s  but  very  firm;  a  terrible 
judge  and  a  strong  enemy."  His  appearance  is  described 
by  Sir  Philip  Warwic  k:  "  In  his  person  he  wa.-^  oi  a  tall  stature, 
but  stooped  much  in  the  neck.  His  countenance  was  cloudy 
whilst  he  moved  or  sat  thinking,  but  when  he  spake,  either 
seriously  or  facetiously,  he  had  a  lightsome  and  a  very  pleasant 
air;  and  indeed  whatever  he  then  did  he  performed  very  grace- 
fully." He  liimself  jested  on  his  own  "  bent  and  iQ-favmued 
bnw,**  Lord  Enter  replying  tliat  had  he  been  "amed  irfth  a 
meek  brow  and  an  arch  of  wliite  hair  upon  It,**  he  mold  never 
**  have  governed  Ireland  nor  Yorkshire."  " 

Strafford  was  marrird  three  times:  (i)  in  161T  to  Lady 
Margaret  Clifford,  thiuKhU-r  of  I-'ranris,  .jth  earl  of  Cumberland; 
(2)  in  j6j5  to  Lady  .'Xrabelki  Hoiks,  daughter  of  John,  ist  eart 
of  Clare;  (3)  in  163a  to  Elizabeth,  daughter  of  Sir  Godfrey  Rhodes. 
HeleftthiMdea^teieendomion,WlDieBi,ndenrt«fStis8bnl. 

See  the  aitlde  on  Stcaffeid  la  (he  JMm.  NaL  Biog.  by  S.  R.  Gar- 
diner; Strafford's  £<Mir<,  ed.  by  W.  Knowler  (1739) :  R.  Browning's 


Life  of  Strafford,  with  intnxliict  ion  by  C.  H.  Firth  (1802):  Papers 
relaUng  lo  Thos.  UVn/anr/A,  ed.  by  C.  H.  Firth  for  the  Camden 
Society  (iSgo),  CanuUn  Mxscellany,  vol.  ix.;  PritaU  Letters  from  Ihe 
Earl  oj  Strajford  to  his  third  mje  (Philobiblon  Soc.  Biog.  &  HisC 
Misc.  1854,  vol.  i.);  Lives  by  H.  D.  Traill  (iftSv)  in  "  English  Men  of 
.Vtion  St-ries,"  and  by  Elizabeth  Cooper  (1886) :  Col.  of  State  Papers. 
Dorneslu  and  Irish,  esp.  1633-1647  Jnlrodiulion;  Hist.  MSS.  C\/mm. 
.MS.S.  of  Earl  Coicfxr;  StrafTnrJ's  Corrf!.ppndence.  ot  which  the 
volumes  puljlished  by  Knowler  represent  probably  only  a  small 
vl<-eti<iii.  remains  still  in  MS.  in  the  collection  of  iiarl  Fitzwiliiam 
at  Wcntworth  Woodhousc.  (P.  C.  Y.) 

STRAIN  (through  0.  Fr.  straiiidrt,  ettrmtirt,  mod.  Ureindre, 
from  Lat.  stringere,  tO  diaw  tf^tt*  Itlated  tO  Stress,  stretch, 
string,  ftc),  to  dmw  out,  eabend,.8tletd^  eqierially  with 
the  idee  of  great  effect  or  1)e3rond  mewoe  or  lindt;  hence,  tnm 

the  idea  of  pressure  or  constriction,  to  separate  coarser  matter 
or  light  solids  from  a  lirinid  by  pressure  Uirough  a  "  strainer," 
which  may  be  <  i:h<  r  :l  sieve  or  a  colan<ler  (I.at.  colare,  to 
strain),  a  metal  vessel  with  perforations  in  the  Imitom.  .-Vnother 
type  is  the  filter  (^.r.).  Straining  can  also  be  ctlected  by  n,eans 
of  cloths,  and  the  name  strainer  is  used  of  a  coarse  open  duth 
usually  of  tlax;  a  coarser  ck>th  of  ft  OMR  OpCO  tSltlire  is 
technically  known  as  "  screw." 

For  "  strains  "  and  "  strcsics  "  in  physics  see  MnCBAMICSt  ELAS> 
TiciiY  and  SxaBKCTB  or  Materials. 

■nUHmik  the  collective  name  given  to  the 
ookoy  formed     the  British  poastisieM  on  or  adiacnt 
to  the  munland  of  the  Malay  Peninsula,  as  opposed  to  the 

Fi  'crated  Malay  States,  the  British  protectorates  in  the  same 
region.  The  Straits  Settlements  consist  of  the  island  of  Singa- 
{>ore  with  about  a  score  of  islets  of  insignificant  size  lying  in  its 
immediate  vicinity,  of  the  town  and  territory  of  Mal.acca,  the 
islands  and  tcrri:<iry  of  ihr  r)iniiiiigs,  the  island  of  Pinang, 
sometimes  officially  called  Prince  of  Wales  Island,  and  Province 
Wellesley. 

The  colony  of  the  Straits  Settlements  is  administered  by  the 
governor  with  the  aid  of  an  executive  council,  oompoeed  whoQy 
of  official  memiiefs,  and  there  ia  a  legislative  oouncil,  oooposed 
partly  of  official  and  partly  of  nomhiated  membeis,  of  wfaidi 
the  former  have  a  narrow  permanent  majority.  The  governor 
of  the  Straits  Settlements  is  also  high  commissioner  for  the 
Federated  Malay  States  of  the  peninsula,  for  British  North 
Borneo,  Brunei  and  Sarawak  in  Borneo,  and  since  the  admin- 
islraiion  of  the  colony  of  Labu.an,  which  for  a  period  was  vested 
in  the  British  North  Borneo  Company,  has  been  resumed  by 
the  British  government  he  is  also  governor  of  Labuan.  The 
Cocos  Keeling  Islands  (which  were  settled  and  are  still  owned 
by  a  Scottish  famfly  named  Ross)  and  Christmas  Island  were 
formerly  attsfhed  to  Ceylon,  but  in  1886  the  care  of  these 
idaads  was  trsBafenad  to  ^  flmmnMot  of  the  Stoita  Settle- 
ments. Penang  and  llshrira  ace  ndninlateRd,  ooder  the 
governor,  by  rerfdent  counrillots.  British  tendeots  control 
the  native  slates  of  PCrak,  SelSngor,  Negri  Scmbllin  and  Pahang, 
but  since  the  ist  of  July  1S06,  when  the  federation  of  these 
states  was  e0ected,  a  rciident-general,  respor\sible  to  the  high 
commissioner,  has  beeji  placed  in  supreme  charge  of  all  the 
protectorates  in  the  peninsula.  The  work  of  administration, 
both  in  the  Colony  and  in  the  Federated  Malay  States,  is  carried 
on  by  means  of  a  dvil  service  whose  members  ai8  IBCndted  by 
competitive  held  annually  in  London. 

Popvlatimtj—r^  faUowhig  are  the  area  and  popuktion, 
with  details  of  race  distribtttion,  of  the  colony  ot  the  Straits 
Setdenents,  the  figures  being  those  of  the  otnms  of  t«oi:— 
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Tbe  population,  which  was  306,775  in  iSn  aad  433.384  in  188 1, 
had  in  1901  reached  a  total  of  579,349.  Aa  ia  former  vearv.  the 
increase  is  solely  due  to  immigration,  more  esprcially  of  Chinese, 
though  a  considerable  number  of  Tamils  and  othrr  iiaiivts  of  India 
annually  settle  in  the  Straits  Settlements.  The  total  number  of 
births  registered  ia  the  colony  during  the  year  1900  was  14,814,  and 
the  ratio  per  1000  of  the  population  dunng  1896,  1897  and  1898 
respective^  was  3318,  30  83  and  il'^l  while  the  number  of 
Wipitered  deaths  for  the  years  1896-1900  ga%T  a  ratio  per  1000  of 
M  3690.  30  43.  111^  and  36  25  respectively,  the  number  of 
deaths  rcgiMend  during  1900  being  23,3H5.  The  cause  to  which 
the  excess  of  deaths  oser  births  is  to  bo  attributed  is  to  If  found 
in  the  f.ict  that  the  ChinfM?  and  Indian  p(jpulation,  which  numtx^^rs 
339.083,  or  over  50°o  of  the  whole,  is  comnoscd  of  361,412  males 
■M  wty  77,671  lemeles,  and  a  comparanvely  aiaall  amdw  of 
the  latter  are  married  wonen  and  mothen  of  fanriliee.  The  male 
Europeans  also  outnumber  the  females  by  about  two  to  one:  nnd 
anuMW  the  Malays  and  Eurasians,  who  alone  have  a  fair  pro;i-  iri  m::i 
of  both  sexes,  the  infant  mortality  is  always  excessive,  this  Imng 
due  to  early  ni.irri.iyi  s  and  other  wi'l-kinnvn  imii'^  I  imnilxT 
of  immigrants  landine  in  the  various  wttlementji  during  1906  was: 
Sinpipma  17^87  CBincse:  Penang  56.333  Chinese  and  Safi4i 
natives  of  IndM;  and  Malacca  S98  Chinese.  The  total  number 
of  inunigranta  for  1006  was  therefore  J85.560,  as  against  39,136 
emierants,  mostlv  Cnincsc  returning  to  China.  In  1867,  the  date 
of  the  trarmfer  of  the  colony  from  tfie  East  India  Company  to  the 
Crown,  the  total  population  was  estimated  at  283,384. 

Finatut. — The  revenue  of  the  colony  in  l»68  only  amounted  to 
$1,301,843.    That  for  1906  was  $9.51^.1,^2,  cxcllijive  of  5ir,6,l8« 

Kceived  on  account  of  land  sales.  Of  this  sum  $6,650,558  was 
derived  from  import  duties  on  opium,  wines  and  spirits,  and  iiccnoes 
to  deal  in  these  articles,  5377,973  from  land  revenue,  5S93,9Gi3 
ftxMn  postal  and  telegraphic  revenue,  and  $376,019  from  port  and 
harbour  dues.  The  expenditure,  which  in  1868  amounted  to 
$1. 197,177.  had  risen  in  190610^8.747,819.  The  total  cost  of  the 
administrative  estabh-ihrncnts  aniountfd  to  $.(,450,791,  of  which 
53,586,195  was  on  account  of  personal  emoluments  and  51,864,596 
«u  on  account  of  other  chujes.  The  aiiitiqr  aqmailure  (the 
colony  pays  on  this  accoimt  ao%  of  its  gross  revenue  Imperial 
mvernment  by  way  of  m!l!tar>'  contribution)  amounted  in  I906  <o 
fi.763,438.  A  sum  of  $578,025  was  expended  on  Hpfceep  and 
maintemtnce  of  existing  public  works,  and  ;i.2o<),29i  on  new  roads, 
stm:ts,  bridges  and  buildings,. 

The  DMiHgt  and  Fntmet  IFeOej^.— The  variooa  aettlo- 
inents  of  iHikb  the  ookair  «f  flw  Stnitn  Stttkinenli  b  oinnpoMd, 
aad  the  protectontes  muacd  in  tUt  mticte^  me  all  dealt  with 
aeparatdy,  except  the  Dindnigs  and  novince  WeOcdey.  The 

former,  which  consists  of  some  islands  near  the  mouth  of  the 
Pirak  River  and  a  small  piece  of  terrilor>'  on  the  adjoining  main- 
land, belonged  originally  to  PCrak,  and  was  ceded  to  the  British 
government  under  the  treaty  of  Pangkor  in  1874.  Hopes  were 
enfertainc<l  that  its  excel. rnt  natural  harbour  would  prove 
to  be  valuable,  but  these  have  been  doomed  to  disappointment, 
and  the  islands,  which  are  sparsely  inhabited  and  altogether 
tunmportant  both  politically  and  financially,  are  now  adminis- 
tered  by  the  government  of  Pirak. 

PtsvLce  WeUalcy,  wfakh  ia  aitanted  on  tbe  aalnlnnd  opposite 
to  the  idind  «f  Penaog,  was  oeded  to  Gmt  Biitain  by  the 
nihan  of  Kedah  in  1798.  It  marches  with  PCralt  on  tbe 
south,  but  on  tbe  north  and  east  with  Kedah.  The  boundary 
with  Kedah  was  rectified  by  treaty  with  Siam  in  1S67.  It  is 
administered  by  a  district  officer,  with  some  assistants,  who  is 
responsible  to  tlie  resident  cuuiiciUor  of  reuaiip.  I'he  couiLtiV' 
consists,  for  the  most  part,  of  fertile  plain,  thickly  populated 
by  Mala>'s,  and  occupied  in  some  parts  by  sugar-planters  and 
others  engaged  in  similar  agricultural  industries  and  employing 
Chinese  and  Tamil  labour.  About  a  tenth  of  the  whole  area  is 
CDweeed  by  hnr  hflls  with  thick  jungle,  Laiye  quaotitaei  of 
liee  are  grown  by  the  Melny  inhafaitantB,  and  betiraeo  October 
and  Febraaiy  tlwre  b  eaceUent  aaipe-shooting  to  be  had  In  the 
paddy-fields.  A  railway  from  Bitu  Ktwan,  opposite  to  Penang, 
runs  through  Province  Wellesley  into  PCrak,  and  thence  via 
Selingor  and  the  Negri  Sembilan  to  ^falacca.  There  is  also 
an  extension  via  MQar,  which  is  under  the  rule  of  the  sultan  of 
Johor,  and  through  the  last-named  state  to  Johor  Bharu, 
opposite  the  island  of  Singapore. 

See  Straits  SeUUmttUs  Blue  Book,  1906  (Singapore.  1907I ;  Siraits 
Dirfclory,  iQoS  (Sinraporc,  1908);  Journal  of  the  Straits  lir.i.ich  of 
the  Royal  Asiatic  Society  (Singapore);  Sir  Frederick  Weld  and 
Sir  William  Maxwell,  severally,  on  the  Straits  Settlements  in  the 
Journal  of  tbe  Royal  CoJonial  Institute  (London,  1884  and  1893); 


Henry  Norman,  The  Far  East  (London,  1894):  Alleyne  Irdand, 
The  far  Eastern  Tropics  (London,  1904) ;  Sir  Frank  Swettenliam. 
BriliA  Malaya  {London,  1906):  Tic  l4ft  tf  Sir  5hM|M 
(London.  iSsfi.  1898).  (H.  CE) 

STRALSUKD,  a  seaport  of  Germany,  !n  the  Prussian  province 
of  Pomcrania,  on  the  west  side  of  the  Strclasund,  an  arm  of  the 
Baltic,  ij  m.  wide,  which  separates  the  island  of  Rugen  from  the 
mainland,  135  m.  by  rail  N.  from  Ikrlin  and  45  m.  N.W.  of  Ros- 
tork .  1  'op.  ;  1 ,051 ,  3 1 ,8 1 ,  of  whom  more  than  a  fourth  reside  in 
the  Knieper,  1  hbseeaer,  Frankcn  and  other  suburbs  on  the  main- 
land.  A  steam  railway  ferry  connects  it  with  the  island  railway 
on  Rflgen,  and  10  with  Saiisnitz,  whence  n  tcgutar  atcnmboat 
mail  service  affoida  oonuuiiicatkn  With  Tkdleboiv  ia  Sweden. 
The  lituatian  «{  tbe  town  ptoper,  «a  a  small  triugidar  lalet 
only  connected  with  the  mainland  by  three  motes  and  bridges 
at  the  angles,  has  always  rendered  its  fortification  c<5nip.''.ra;i\  ely 
easy,  and  down  to  1873  it  was  a  fortrcs,s  of  the  first  rank.  Since 
that  year  the  ramparts  have  been  levelled  and  their  site  occupied 
by  public  promenades  and  gardens.  The  defences  of  the  place 
are  now  solely  confinc<l  to  the  island  of  Danholm,  known  down 
to  the  13th  century  as  Stiehla  or  Strchlo,  lying  in  the  Sound. 
I'he  quaint  architecture  tt  the  houses,  many  <^  which  present 
their  curious  and  handsome  gables  to  the  street,  gives  Stralsund 
an  interesting  and  old-fashioned  appearance.  The  four  Gothic 
churches  of  St  MidiolM,^  St  Maiy,  with  a  kfqr  iteqile,  St 
James  end  The  H«ly  Ghost,  and  the  fine  medieval  town  IwU, 
dating  in  its  oldest  part  from  1306  and  restored  in  1883,  ate 
among  the  more  striking  buildings.  The  last  houses  the  pro- 
vincial antiquarian  museum  and  the  municipal  library  of 
70,000  volumes.  There  is  a  f.nc  monument  commemorating 
the  war  of  1870-71,  one  (1850)  to  the  local  patriot  Ferdinand 
von  Schill,  and  another  (1900)  to  the  poet  and  patriot  E.  M. 
.\rn<lt.  .Vmong  the  educational  establishments  of  the  place 
must  be  motioned  tbe  classical  school  (Gymnasium),  founded 
in  1560,  and  A  Idbool  of  navigation.  The  manufactures  of 
Stralsund  are  more  adsodkneoua  than  cztensivei  tb^  include 
machinery,  playing  cards,  nur,  dgus,  jMee,  niraltttm, 
paper,  oil  and  beer.  The  tnde  h  dUdly  COttbwd  to  the  aUp- 
ping  of  grain,  fish,  coal,  malt  and  timber,  with  some  catde  and 
wool,  and  to  the  import  of  coal  antl  tar,  but  of  late  years  it  has 
declined,  despite  excellent  wh.arf  accommodation  and  a  coiiiiiicr- 
able  depth  of  water  1 1  j  :  5  1;.).  .Stralsund  entertains  passenger- 
boat  communicatlon.s  with  Harth,  Stettin,  Rostock  and  LObeck 
as  Well  as  wLlh  various  small  poits  on  the  isle  of  Kilgen. 

Stralsund  was  founded  in  1234,  and.  though  several  times 
destroyed,  steadily  prospered.  It  was  one  of  the  five  WcndUl 
towns  whose  alliance  extorU-d  from  King  Eric  of  Norway  • 
favourable  commercial  treaty  in  1384-1285;  and  in  the  14th 
centuiy  it  was  second  «n|y  to  LObeck  in  the  Hanseatic  Leaipw. 
Altlwiii^  under  the  sway  of  the  dukes  of  Pomeianm,  the  dty 
was  able  to  maintain  a  marked  degree  of  independence,  whii^ 
is  still  apparent  in  its  municipal  privileges.  Its  early  Pro- 
tc5t.it.t  s\  mi)athics  placed  it  on  the  side  of  Sweden  during  the 
l  liirty  Years'  War,  and  in  1628  it  successfully  resisted  a  siege 
of  tlevL-n  weeks  by  Wallenstein,  who  had  swori;  to  take  it 
"  though  it  were  chained  to  heaven."  He  was  forced  to  retire 
with  the  loss  of  13,000  nven,  and  a  yearly  festival  in  the  town 
still  celebrates  the  occasion.  After  the  peace  of  Westphalia 
Stralsund  was  ceded  with  the  rest  of  Western  Ponennla  to 
Sweden;  and  for  mone  than  a  ocatn^  aad  a  half  it  was  evoaed 
to  attack  aad  captom  as  the  Ma  iipnt  of  the  Swedes  fat  ooa> 
tinental  Europe.  It  was  taken  fay  France  hi  1I07,  and  In  181s 
it  passed  to  Prussia.  In  1809  it  was  the  scene  of  the  death  of 
Ferdinand  von  Schill,  in  his  gallant  though  ineffectual  attSinpt 
to  rouse  his  countrj'men  against  the  French  invaderi. 

Sec  Mohnikc  and  Zolx  r,  Sii  ahundin  hf  Chrnniktn  (Stralsund, 
■  833-1831);  Israel,  Du  Sladt  StraUund  (Leipzig,  1S93):  liaier, 
StrHkmSMm  GatMckien  (Stralsund.  1002);  and  T.  Reisham, 
WtttUiuttim  imd  He  Bdagenint  SlralHUlit  (Stralsund,  1887). 


'  A  remarkable  scries  of  14th-century  frescoes,  in  perfect 
condition,  were  diacloeed  in  1909  by  the  remov,il  oi  the  whitewaih 
which  liad  for  oentnrica  oovcfed  the  interior  of  this  fine  church. 


Digitized  by  Google 


982 


STRAMONIUM— STRANGE 


STRAHONICM,  in  medicine,  a  drug  obtaineil  from  the  leaves 
and  seeds  of  the  Datura  stramonium.  Both  coiil;iii;  ^.r.  i.lkjtinil 
known  as  daturinc.  From  Ui«  seeds  is  made  exlradum  ilramonit. 
The  Undura  siramonii  is  nude  from  the  kaves.  The  physio- 
logical action  of  sttamooium  resembles  that  ,of  belladonna, 
«9toept  that  stnunonium  relaxes  to  a  greater  extent  the  un- 
8tii|wd  muade  of  the  broodiial  tuba;  for  this  icmkmi  it  i»  wed 
In  Hthnui  10  idieve  the  branchial  spasm.  C^ai«ttes  made  of 
fltmnaniiun  leaves  may  be  smoked  or  the  tincture  may  be 
taken  Internally.    Frequently  the  leaves  powdered  toifethcr 

with  equal  qu.intitiis  ut'  "hn  [>:v,vii('rc;i  Uravi-^  of  ihi-  (\ir,)uibis 
Indica  and  lobelia  mixi-d  with  ]xi;asHium  nilralc  arc  burntti  in 
an  open  dish.  The-  jircfianiiion  Kiv«  off  (icti-sc  fumes  which 
afford  great  relief  to  the  asthmatic  (jaroxysm.  Numerous 
patent  "  cures  "  for  asthma  contain  these  ingrcdii'iits  in  vai>  ing 
proportions.  Daturine  is  used  as  daiurinae  sulphas.  In  acute 
mania  it  acts  like  hyoscyamine  in  producing  sleep.  In  large 
doses  stiamonlum  is  a  narcotic  poison  producing  the  well- 
marked  stages  of  exaltation  of  function,  diminution  ol  functional 
activity,  and  Inter  loa  of  fuactioa,  sinking  into  eon*  sad 
paralysis. 

STRANG,  WILLIAM  (1859-  ),  English  painter  and  en- 
graver, was  bom  at  Dumbarton,  N.B.,  on  the  jjth  of  February 

1850.  the  s-Mn  (if  rctcr  Slr.inp.  builiit  r.  He  was  etiuciti  il  ;.t 
the  Dumharl-Dn  Aca<lLTriy.  ami  worked  (or  liflcen  months  111  liie 
counting-houst-  of  a  iiriri  of  ^hijibiiilders.  He  went  to  London 
in  1.S75  when  he  was  bixleen,  and  studied  his  art  uncier  Alphonsc 
Lcgros  at  the  Slade  School  for  six  years.  Strang  becure 
assistant  master  in  the  etching  class,  and  himself  followed  this 
art  with  great  success.  He  was  one  of  the  original  members 
of  the  Royal  Society  of  Painter-Etchers,  and  exhibited  at  their 
first  exhibition  in  18^1.  Some  of  his  early  plates  were  published 
in  the  Por^tiio  and  other  art  magaiines.  He  worked  in  many 
mannen,  etching,  diy  point,  neseotbt,  saad-gmnd  meaaotiat, 
and  burin  engraving;  and  invented  a  draw-burin  of  his  own. 
Lithography  and  wood-cutting  were  also  used  by  him  to  re- 
[irciiUi':(-  hi-i  .-il)-.:nrl:ir.l  inuipninKv-  He  cut  a  large  wood- 
cngraving  of  a  n;,u\  ploughinj,'.  tfuit  lias  been  published  by  the 
Art  (or  School?;  Ass<Kiation.  .A  privately  produce<l  catalogue 
of  his  enRrave<l  work  contains  more  than  three  hundred  items. 
Amongst  his  earlier  works  "  Tinkers,"  "  St  Jerome,"  "  A 
\Votn:ui  washing  her  Feet,"  an  "  Old  Book-»tall  with  a  man 
lighting  his  pipe  from  a  flare,"  and  "  The  head  of  a  Peasant 
Woman,"  on  a  sand-ground  mezKotint,  may  be  remembered. 
Later  plates  such  as  "  Hunger,"  "  The  IMMor's  End  "  and 
"The  Salvatkm  Anngr"  cannot  be  facgMtSB.  Some  of  his 
best  etdmigs  have  been  in  series;  one  of  the  cnillest,  Ohsttiating 
William  Nicholson's  ballad  of  "  Aken  Drum,"  la  remaikabk 
for  delicate  and  clear  workmanship  in  the  shadow  tones,  show- 
ing great  skill  and  power  over  his  materials,  and  for  strong 
drawing.  Another  good  scries  was  the  "  Pilgrim's  Progress," 
revealing  .lustcrr  sympathy  with  Bunyan's  teaching.  Coleridge's 
"  Ancient  Mariner  "  and  Strang's  own  "  Allegory  of  Death  " 
and  the  ■"  Plowman's  Wife,"  have  served  him  v. :th  suitable 
imnginaLive  subjects.  Some  of  Rudyaid  Kipling's  stories 
have  been  illusbutsd  by  idm,  too,  and  Strang's  portrait  of 
Kipling  has  been  one  of  his  most  successful  portrait  plates. 
Other  good  etched  portraits  are  of  Mr  Ernest  Sichel,  fine  as  a 
Vaml^,  and  of  Mr  J.  B.  Ctaik,  with  whom  Strang  collabo- 
rated in  iDustntiag  Baron  Umclmaen  and  Sinbad  ike  Sailor 
and  AH  Baba,  published  in  1895  and  1896.  Thomas  Hardy, 
Henry  Ncwbolt  and  many  other  distinguished  men  also  sat 
to  him.  Proofs  from  these  j)!ates  have  been  much  valued; 
in  fart,  Strang's  (Mirtrait  etchings  have  inaugurated  a  new  form 
of  reproductive  portraiture.  .\  [Kirlniit  which  is  a  wor'K  of  art 
and  can  he  reprotlucCTl  a  number  of  times  without  lositig  any  of 
its  art  ()ualilies  is  one  ideal  way  of  recordi:ig  ai)pearaiu  es.  as 
such  prints  can  be  treasured  by  many  owners.  Strang  pro- 
<luccd  a  nuaibar  of  t^d  paindngs,  portraits,  nude  figures  in 
tondscapts,  and  gioaps  of  peasant  families,  which  have  been 
exhibited  in  tbe  Koiyai  Academy,  the  International  Society,  and 
sevonl  Geman  eibiUtioaB.  He  pointed  «  deoomtive  series 


]  of  scenes  from  the  story  of  Adam  and  Eve  for  the  library  of 
i  Mr  Hoclson  of  Wolvcrhampior, ,  tlicy  were  exhibited  at  the 
Whitcchapcl  exhibition  in  1910.  .Some  of  his  drawings  from  the 
nude  model  in  silver  point  and  red  and  black  chalk  arc  very 
beautiful  as  well  as  powerful  and  true.  He  also  painted  a  number 
of  landscapes,  mostly  of  a  small  size.  In  later  years  be  de- 
veloped a  8^  of  drawing  in  red  and  black  chalk,  with  the 
whitca  and  Ugb  Ughts  rubbed  out,  on  paper  stained  with  water 
colour.  TUs  method  gives  qualities  of  delicate  modelling  and 
refined  form  and  gradations  akin  to  the  drawings  of  Holbdn. 
He  drew  portraits  in  this  manner  of  rr::in\-  n.cnibers  of  the 
Order  of  Merit  for  the  royal  library  at  Windsor  C  astle.  In 
igo2  Strang  re'.ired  from  the  Royal  Society  of  Paintcr-Ktcher^, 
as  a  protest  against  the  inclusion  in  its  exhibitions  of  clch«<i 
or  engraved  reproductions  of  pictures.  His  work  was  sub- 
sequently seen  principally  in  the  exhibitions  of  the  Society  of 
Twelve,  of  the  International  Society,  to  which  body  he  was 
elected  in  1905,  and  of  the  Royal  Academy.  Strang  vvas  elected 
an  associate  engraver  of  the  Royal  Acadnqr  iriien  that  degree 
was  wisely  revived  in  igo6.  (C.  H.*) 

■nUUWB.  UK  WmBT  (1731-1791),  Soottldi  line  engraver, 
descendefl  from  the  Scottish  fiunUy  of  Strange,  or  Strang,  of 
Balcasky,  Fife,  was  bom  in  the  mainland  of  Orkney,  on  tbe 
:4tli  of  July  1721.  In  his  youth  he  s|K:nl  .s.-n-.c  time  in  an 
attorney's  olTicc;  but,  having  manifcsleti  a  lasle  lor  (irawing.  he 
was  apprcnticc<i,  in  17.^5,  to  Richard  C'ooi>er.  an  engnivcr  in 
Edinburgh.  After  leaving  Coo|>cr  in  1741  he  slartml  on  his  own 
account  as  an  engraver,  and  had  attained  a  fair  i>osition  when, 
in  1745,  he  joined  the  Jacobite  army  as  a  member  of  the  corps 
of  life-guards.  He  engraved  a  half-length  of  the  Young  Pie> 
tender,  and  also  etched  plates  for  a  bank-note  designed  for  the 
payment  of  the  troops.  He  was  present  at  the  battle  of  Cu^ 
loden,  and  after  the  defeat  remained  in  hiding  in  tlie  Hi^dandi^ 
but  ultimately  returned  to  Etfinboii^,  irhm,  ini747,  he  manicd 
Isabella,  only  daughter  of  William  Lumisden,  son  of  a  bishop 
of  Edinburgh.  In  the  following  year  he  proceeded  to  Rouen, 
and  there  .-itudied  dr.^wing  under  J,  R.  Descamps.  carrying  off 
the  first  prize  in  the  .Academy  of  Design.  In  1740  he  removed 
to  Paris,  and  placed  himself  under  the  celebrated  I.c  Bas.  It 
was  from  ihi.s  master  that  he  learned  the  use  of  the  dry  iK)int. 
an  instrument  which  he  greatly  improved  and  employed  with 
excellent  eflecl  in  his  own  engravings.  In  1750  Strange  returned 
to  England.  Presently  he  settled  in  London  along  with  his 
wife  and  daughter,  and  superintended  the  illustrations  of  Dr 
William  Hunter's  ^neat  week  oa  the  Omld  Uterus,  published  in 
1774.  The  plates  were  eugraved  fram  red  chalk  drawings  by 
Van  Rymsdyk,  now  pieaerved  in  the  Huateiian  If  uacan,  Glas- 
gow, and  two  of  them  were  executed  with  great  skill  by  Strange's 
own  hand.  By  his  plates  of  the  "  Magdalen  "  and  "  Cleopatra." 
engraved  after  Guido  in  1753,  he  at  once  established  his  pro- 
fessional reputation.  lie  was  invited  in  1750  to  engrave  the 
portraits  of  the  prince  of  Wales  and  Lord  Bute,  by  .Allen  Ramsay, 
but  declined,  on  the  ground  of  the  insufficient  remuneration 
oflerc-d  and  of  the  pressure  of  more  congenial  work  after  the 
productions  of  tbe  lulian  masters.  His  refusal  was  attributed 
to  his  Jacobite  prodivities,  and  it  led  to  an  acrimonious  corre- 
spondence with  Ramsay,  and  to  the  loss,  for  tbe  time,  of  royal 
patronage.  In  1760  Strange  started  on  a  kmg-meditated  tour 
in  Italy.  He  studied  in  FhMCDO^  Mapiea,  Pama,  fiolopa, 
and  Rome,  esecutiBg  iBnuraerabie  drawingB,  of  iridcli  many— 
the  "  Day  "  of  Coneggio,  the  "  Danae  "  and  the  "  Venus  and 
Adonis  "  of  Titian,  the  "  St  Cecilia  "  of  Raphael,  and  the  Bar- 
Ix-rini  "  Magdalen  "  of  Guido,  &c. — were  afterwards  reproduced 
by  his  burin.  On  the  Continent  he  was  received  with  great 
distinction,  and  he  was  elected  a  member  of  the  academics 
of  Rome,  Florence,  Parma  ,and  Paris.  He  left  Italy  in  r764. 
and,  having  engraved  in  the  French  capital  the  "  Justice " 
and  the  "  Meekness"  of  Raphael,  from  the  Vatican,  he  carried 
them  with  him  to  London  in  the  following  \e.ir  The  rest 
of  his  life  was  qicnt  mainly  in  these  two  dties,  in  the  diigent 
prosecution  of  his  art  In  17A6  he  was  dccted  a  ttcnbcr 
of  tbe  Licoipoiated  Sodely  of  Artists,  and  in  1775,  piqued  iqr 
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^eidMionof  eofnvanfiroa die losral  Academy,  he  published 
an  attack  on  that  body,  entitled  An  Enquiry  into  thf  Rise  and 
Progress  of  the  Royal  Academy  of  Arts  at  London,  and  prefaced 
by  a  long  IcUcr  to  Lord  Bute.  In  1797  he  engraved  West's 
"  A|H)thc<jsis  uf  the  Princes  Octavius  aad  Alfred,"  and  was 
rcwarcicii  wilh  thi:  honour  of  kiagbfthood.  Hfl  dud'in  T^Midon 
00  the  5tJi  of  July  1793. 

After  his  death  a  aplendid  edition  of  rewrved  proofs  of  hi*  engrav- 
ings was  isHied;  and  a  aMafawae of  Us  worin,  by  Chafiea  Blaac,  was 
published  in  184B  bv  Rudoqih  Wd|el  of  Lapng,  fomriog  |ait  «f 

2>  Gtavfur  en  taitU  doiue. 

Sec  Mfmoirs  of  Sir  Robert  Slnngf,  Kn:  .  ^uu:  his  hri>llier-iK-law 
Andrew  LumMden.  by  Jame*  Dennistoun  of  DL-nmstoun  (1855). 

STRAKGFORD,  VISCOUNT,  an  Irish  title  held  by  the  family 
of  Smythc,  from  1625.  when  it  was  conferred  upon  Sir  Thomas 
Stnythc  (d.  1635)  of  Oslcnhanger  and  Ashford,  Kent,  until 
i86g,  when  it  became  extinct.  From  Sir  Thomas  the  title  passed 
down  to  his  descendant,  Percy  Clinton  Sydney  Smythe  (i7&>~ 
i8ss),  who  succeeded  hia  fatbn,  Lionel,  as  6th  viaoouat  ia  xSox. 
Entering  the  diplomatic  lervice  in  itea,  Saqrtbe  icpKMCted 
his  country  at  Liiboo,  in  Biaai,  at  Stocfchnhn,  Canatantiiiople 
■ad  St  Petenboig,  ukd  in  xSas  he  warn  seated  a  peer  of  the 
United  Kiagdooi  Benn  Paaehunt.  He  had  litenry  taatea, 
aad  In  1803  pobiiihed  Pcmu  fnm  Ik  Partuguese  of  Camolns, 
witk  Remarks  and  Nola,  Byran  at  this  time  describing  him  as 
"  Hibernian  Strangford  ";  he  died  on  the  jptli  of  May  1855. 

His  ikiwt  son  George  Augustus  Fretlcrick  Percy  Sydney 
Smytlic  (1S18-1857),  who  now  beLarne  the  ylh  vistount,  was 
associated  with  Disraeli  and  L,ord  John  Manners  in  the  conduct 
of  the  "  Young  England  "  party.  He  entered  |>arliament  in 
1841,  and  was  under-sccretary  for  foregin  affairs  in  t&45-i846, 
losing  his  seat  at  Canterbury  in  1&S2.  In  1S52  he  fought  a 
duel  at  Weybodfc  with  Colonel  Ftedwtck  RomUly  (iSio-iW?), 
the  last  cnceunter  of  this  kind  in  Eagiaod.  Lika  his  father, 
8anthehMlliterar>'  tastes,  and  he  is  thoaght  la  be  tha  ariginal 
of  iMsraeK^  Coningsby.  In  1844  be  wrote  Historic  Famcies, 
a  collecticn  <it  poems  and  es&;iys,  and  hi>  uovi-l  Aiifrhi  !'ii\iir. 
was  published  posthumously,  with  a  mt-iuoir  of  the  author  111 
1875.  As  a  journalist  he  wrote  in  the  Morning  ClironUle. 
He  died  on  the  2^rd  of  November  1857,  and  was  succeeded  by 
his  brother  Percy  Ellen  Fredokk  William  Syda^  Snythe 
(i8a6-i86g)  as  8th  viscount 

Bom  at  St  Petersburg  on  the  26th  of  November  1S36,  during 
all  Us  earlier  yean  Percy  Smythe  waa  nearly  blind,  in  con- 
■eqBcnce,  It  ma  beBeved,  ol  Us  mother  having  suined  very 
great  biidJi^  on  a  jouaajr  op  the  Baltic  in  wintry  weather 
■bortty  before  bis  birth.  His  health  throogh  Hfe  was  very 
ddkate,  but  did  not  prevent  his  showing  quite  early  most  re- 
maricablc  powers  of  mind.  His  education  was  begun  at  Harrow, 
whence  he  went  to  Morton  College,  Oxford.  From  the  vrr>'  first 
he  gave  proofs  of  <'\«ranrdinar>'  ability  as  a  lingiii.st.  and  was 
nominated  by  thr  vuc  chancellor  of  Oxford  in  1845  a  stiidrnt- 
attach6  at  Constantinople.  A  very  interesting  account  of  bis 
colleagues,  more  especially  of  Mr  Almerick  Wood,  who  was  a 
man  of  phenomenal  capacity,  was  written  by  him  later  in  life, 
and  is  to  be  found  in  the  two  volumes  of  hh  collected  essays 
publiihed  by  his  widow.  While  at  Constantinople,  where  he 
icfved  oadcr  Loed  Stratford  de  Reddiffe,  Percy  Smythe  gained 
a  malt  fry  not  only  of  Turkish  and  its  dialects,  but  of  almost 
every  form  of  modern  Greek,  from  the  language  of  the  lUeraU 
of  Athens  to  the  least  Hi  llriii/ei!  Romaic.  Before  he  went 
to  the  East  he  had  a  large  knowledge  both  of  Persian  and 
Arabic,  but  until  his  duties  led  him  to  study  the  past,  present 
and  future  of  the  stiltan's  empire  he  had  given  no  attention  to 
the  tongues  which  he  well  described  as  those  of  the  international 
ral^le  in  and  around  the  Balkan  peninsola.  He  made,  while 
in  the  East,  a  careful  study  of  these,  and  was  the  first  English- 
man to  see  that  the  Bulgarians  were  amtcfa  more  likely  than  the 
Senrfaaa  to  come  to  the  front  as  the  Ottoman  power  decBned. 
He  availed  himself  a  Liberal  in  Ea^ish  politics,  aad  those 
with  whom  he  chie^y  lived  were  LibenUs;  but  he  waa  nat 
as  aatlT^  as  so  auajr  Ubenli  afttnraids  baoaaM^  On 


succeeding  to  the  peerage  in  i8s7  he  did  not  abandon  the  East, 
but  lived  on  at  Constantinople  for  several  years,  immersed  in 
Oriental  studies.  Kt  length,  however,  he  returned  to  EngUnti 
and  began  to  write  a  great  deal,  sometimes  in  the  ^.iturday 
Review,  sometimes  in  the  Quarterly,  and  much  in  the  Pali  Mall 
GaieUe.  A  rather  severe  review  in  the  first  of  these  organs  of  the 
Egyptian  Sepulchres  and  Syrian  Shrines  of  Emily  Anne  Beaufort 
(d.  1887)  led  to  a  result  not  very  usual — the  mamage  of  the 
reviewer  and  of  the  authonss.  One  of  the  most  iateiMtiag 
papers  Lord  Straagfiqid  ever  wiate  was  the  last  chapter  In  Us 
wife's  book  on  the  Saslem  Shares  of  the  Adriatic  That  chapter 
was  entitled  **  Chaos,"  and  was  the  first  of  his  writings  which 
made  him  widely  known  amongst  careful  students  of  foitigB 
politics.  From  that  time  forward  everything  that  he  wrote 
was  watched  with  intense  interest,  and  even  when  it  was 
anonymous  there  was  not  the  slightest  difTiculty  in  recognizing 
his  style,  for  it  was  unlike  atiy  other.  He  died  in  London  on 
the  9th  of  January  i86q,  when  his  titles  became  extinct.  A 
Stiection  from  the  Writings  of  Viscount  Strangford  on  Poiittcal, 
Geographical  and  Social  Subftcts  was  edited  by  his  widow  and 
published  in  1869.  His  Ongnsaf  idUtrs  ami  Pafm  mpam 
PkiMagy  and  Kiadnd  SukfaOt  were  also  edited  by  lidf 
Stimogford  (187S). 

See  Bk  de  FoaUsnqoe.  lim  ({f  Oa  £«di  SiraaKfsrd  Ikraaih  Tm 
GeturakMS  (t877)- 

STRANRAER,  a  royal  and  police  burgh  and  scaport  d 
Wigtownshire,  Scx)tland.  Pop.  (lyoi),  6056.  It  is  situated 
at  the  head  uf  Loch  Ryan,  an  arm  of  the  North  Channel  1  Irish 
Sea),  59  m.  S.S.W.  of  Ayr  by  the  Glasgow  81  South-\\ cslem 
railway,  with  a  station  in  the  town  and  at  the  harbour.  It 
lies  39  m.  E.  by  N.  of  Larne  in  Co.  Antrim,  Ireland,  with 
which  there  is  daily  communication  by  mail  steamer.  Strrn- 
raer,  oiigmally  caUed  St  John's  Chapel,  bscame  a  borgh  of 
banmy  in  1506,  and  a  mqral  burgh  in  1617.  In  tbe  centre 
of  the  torn  arc  the  niina  of  the  castle  of  the  15th  century, 
occupied  for  a  time  by  John  Graham  of  Clavcrhouse.  Viscount 
Dundee,  when  he  held  the  oJTicc  of  shcrilT  of  dalloway  i  i68j). 
llie  princijiiil  buildings  within  the  parish  arc  the  old  town  hall, 
now  used  as  a  volujiteer  drill  hall  and  armoury;  the  county 
buildings,  containing  tlie  town  hall  an{l  court  house;  the 
academy;  reformatory  and  llie  Wigtownshire  combination  poor- 
house.  Dairy  utensils  and  implements  arc  made;  there  arc 
several  nurseries;  brewing  and  milling  arc  carried  on,  but 
the  bulk  of  the  trade  is  in  farm  and  dairy  produce.  Pier  and 
harbour  accommodatton  baa  been  extended  aad  the  ah^ptav 
is  brisk.  Tha  aynar  bads,  te  wbl^  Lodi  Syaa  «aa  onca 
noted,  are  not  cultivated,  but  tbe  fisheries  (vdiite  firii  and 
herrings)  are  still  of  some  consequence.  Three  miles  east  of 
Stranraer  is  Lochinch,  the  residence  of  the  earl  of  Stair,  a  modem 
structure  in  the  Scots  Baronial  style.  It  stands  in  grounds 
4000  acres  in  extent,  which  include  the  White  and  Black  Lochs 
and  the  ruin.s  of  Castle  Kennedy,  finely  situated  on  the  isthmus 
betwcx-n  the  lakes.  This  castle  was  erected  in  the  reign  of 
James  VI.  for  tbe  carls  of  Cassilis,  and  passed  into  the  hands  of 
the  Stair  family  in  the  1 7th  century.  It  was  struck  by  Hjfctiiiiig 
in  1716  and  burned  down  and  never  rebuilt.  The  estate  is 
famous  for  its  plantatioBS  and  Dutch  gardeaSa  tha  r***"—  ooop 
uining  tbe  most  representative  collection  of  araocarias,  deodars 
and  other  conifers  in  Europe.  A  mile  south  are  the  green 
moimds  marking  the  site  of  the  abbey  of  Saulseat,  founded  for 
Premon.stratcnsian  monks  l:y  IVrgus,  "king"  of  Galloway, 
early  in  the  12th  century.  It  stood  on  the  banks  of  a  small  loch 
and  was  known  as  the  Monastery  of  the  t.n  cn  Lake  from  the 
mass  of  confervae  with  which  the  water  was  continually  covered. 
Four  miles  west  by  north  of  Stranraer  is  situated  Lochnaw  Castle, 
the  ancient  seat  of  the  Agnews,  who  were  hereditary  sberifis  of 
Galloway  tUl  1 747,  when  hereditable  jurisdictions  were  abolishsd. 
The  fiva-storicd  embattled  tower  in  the  centre  dates  from  1426, 
and  the  modem  mansions  fron  iSsa  On  the  coast,  7J  m. 
sottdi-west  of  Stranraer  by  rail,  lies  Portpatrick,  fameriy  called 
Port  Montgomsria.  Owing  to  iu  pcoximity  to  Inkad  (ssi  m. 
to  Donaghadee),  it  was  foriaare  thaa  soe  ycsia  a  staitia^iMiBt 
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ui  the  mail  service  between  Great  Britain  and  Ireland.  In 
consequence,  however,  of  the  frequent  violence  of  tho  south- 
westerly gale:!  and  other  causes,  the  communication  <  cased  in 
the  middle  of  the  ii  th  century,  and  the  artiti(i:il  harbour  de- 
signed by  John  Kennic  has  gniduaily  fallen  into  dec&y.  The 
town  is  in  repute  as  «  hoU^  leaort  for  iU  bMlthy  cUnate 
and  beautiful  aituation. 

imtAHlffBft.  or  Stsasburg  (French  Strasbourg) ,  a  town  of 
Gtnuay,  the  gmitai  of  the  imjperial  jpwviiice  oL  Alaace-Lonaine 
•ad  »  fortraa  at  tbs  fint  nak,  la  atiiatad  &i  •  fertile  plain  at 
tbe  junction  ol  iiw  SI  and  the  Bieuada,  a  a.  W.  of  tJie  Rhine, 
8S  BL  by  lafl  N.  from  Baael,  370  m.  S.W.  from  Betfin,  30  m.  E. 
of  the  French  frontier.  Pop.  (i8<)o),  123,500;  (1900),  130,268; 
(1905),  167,  ^42.  Since  1871  it  has  \xxn  the  scat  of  government 
for  the  German  territory  of  Alsace-Lorraine,  and  it  is  also  the 
sec  of  a  Roman  (Catholic  bishop  and  the  headquarters  of  the 
XV.  Corps  of  the  (icrman  army.  It  is  surrounded  by  outlying 
fortifications  and  strategic  works  and  contains  a  garrison  of 
16,000  men  of  all  arms. 

The  town  proper  is  divided  by  the  arms  of  the  111  into  three 
parts,  of  which  the  central  is  the  largest  and  most  inpottant. 
Moat  of  the  sticets  in  tbe  heart  of  the  city  aia  aamw  and 
uiegnhr,  and  tbe  quaint  avect  of  a  fnc  mediaval  town  lias  to 
a  conaidenible  extent  bees  «— The  qnarteia  which 
wifered  moot  in  tbe  bombardneBt  of  1870  have,  however, 
been  rebuilt  in  more  modem  fashion,  and  the  recent  widening 
of  the  circle  of  fortifications,  with  the  destruction  of  the  old 
walls,  has  given  the  city  opportunity  of  c.\|i.insion  in  ail  direc- 
tions; thus,  with  the  exception  of  Berlin  ui.d  lA^ipxig.  there  is 
perhaps  no  town  in  Germany  which  can  shcv  so  ni;;i-.y  h.indsome 
new  public  buildings  as  Strassburg.  Of  its  oKlcr  cdinccs  by 
far  the  most  interesting  and  prominent  is  the  cathedral,  or 
Miinater,  which  in  its  present  form  represents  the  activity  of 
fbur  centuries.  Part  of  the  crypt  dates  from  1015;  the  apse 
ahowB  the  tiaosition  from  the  Romanesque  to  tbe  Gothic  style; 
andthanaT»,fiBiihadinMy5,iiafiBCispediuw  of  pure  Gothic 
Of  the  dabotate  i«est  facade,  with  iu  screen  of  double  tiacefy 
and  its  numennw  sculptures,  the  original  design  was  finiahed 
by  Erwin  von  Sldnbach  (d.  13 18).  The  upper  part  of  the 
facade  and  the  towers  were  afterwards  completed  in  accordance 
with  a  different  filnu  and  the  spire  on  the  north  sower  was 
added  in  1435.  This  tower  is  465  ft.  high,  being  thus  one  of  the 
highest  buildings  in  Europe,  and  it  commands  a  fine  view.  The 
cathedral  has  some  fine  stained  glass,  a  sculptured  pulpit  and  the 
famous  astronomical  dock  in  the  south  transe[)t;  this  contains 
some  fragments  of  the  clock  built  by  the  mathematician,  Conrad 
Da^ypodius,  in  1 574.  The  Protestant  church  of  St  Thomaa,  a 
Gothic  building  of  the  13th  and  14th  centuries,  contains  a  fine 
nomimcat  of  Maishal  Saxe,  considered  the  tJuf  d'amre  of 
the  sculptor,  Jean  Baptiste  Pfgalle.  Other  notable  duuchea 
are  the  Protestant  Temple  Ncuf ,  or  Neue  Kiidie,  lebnilt  ainoe 
1870^  and  the  Roman  CatboUc  dnircb  of  tbe  Saoed  Heart, 
erected  in  1889-1803. 

The  old  episcopal  ptilacc,  built  in  1731-17.(1,  was  used  for 
university  purposes  from  1H72  to  iSg^;  it  is  now  the  munuijial 
museum  of  art.  Other  notable  buildings  arc  the  Frauenhaus, 
with  some  interesting  sculptures,  and  the  Hdtel  du  Commerce, 
the  finest  Renaissance  building  in  the  town.  The  imperial 
palace,  designed  by  U.  Eggert  in  the  Florentine  Renaissance 
style,  was  built  in  iM9f-i893;  it  is  crowned  by  a  cupola  115  ft. 
high  and  is  richly  ornamented.  The  provincial  and  university 
library,  with  over  800,000  volumes,  and  the  hall  of  the  provincial 
Diet  (Lamdtstuutekuss),  built  in  188A-189S,  both  in  the  Italian 
Kena^sanoe  style,  occupy  the  opposite  ^de  of  the  Kaiserplatz, 
and  behind  tbe  latter  is  the  large  newpost  ofiBce.  Between  the 
university  and  the  library  is  the  Evangelical  garrison  church 
(1S0J-1.S07I.  built  of  reddish  sandstone  in  the  early  Gothic  style. 
The  principal  squares  of  the  town  are  the  Kaiserplatz.  the 
Broglieplatz.  the  Srhlossplatz  and  the  Klein-rplat z.  .Still  to  he 
mentioned  arc  the  (inissc  ^fctzig,  containing  the  Hohcnlohc 
museum,  the  theatre,  the  town  hall,  and  the  so-called  .\uhctte. 
with  the  cooscrvatoriiun  of  mtuic    A  new  synagogue  was 


completed  in  1898,  and  the  viceregal  palace  was  entirely  rebuilt 
In  1X77-1874.  The  town  has  ru  w  law  courts,  a  Roman  Catholic 
garrison  church,  an  iron  bridge  across  the  Rhine  to  Kehl  and 
statues  of  (Jeneral  Klebcr  and  of  the  printer  Gutenberg. 

The  university  of  Strassburg,  founded  in  1567  and  suppressed 
during  the  French  Revolution  as  a  stronghold  of  German  senti- 
ment, was  reopened  iu  1872;  it  now  occupies  a  site  in  the  new 
town  and  is  housed  in  a  handsome  building  erected  for  it  in 
1877-1894.  This  is  adorned  with  statues  and  frescoes  by 
modem  German  artists,  and  has  near  it  the  chemical,  pbyncal, 
botanical,  gpotogjcal,  aeismological  and  aoobiical  hwtitutca,  also 
the  observatory,  aU  designed  by  Eggert  and  buik  between  1S77 
and  1S88.  On  the  south  of  the  old  town  are  the  various  achoob, 
laboratories  and  hospitals  of  the  medical  faculty,  all  btnlt  since 
1877.  The  university,  which  has  six  faculties,  is  attended  by 
about  1400  students  and  has  1 30  professors.  Other  educa- 
tional establishments  are  the  Protestant  gymn.asuiiii.  founded 
in  1538.  various  seminaries  for  teachers  and  theological  students 
and  numerous  schools. 

The  chief  indiutries  of  Strassburg  are  tanning,  brewing, 
printing  and  tbe  manufacture  of  steel  goods,  musical  instn- 
asenta,  paper,  aoap,  furniture,  ^ovts  and  tobscoo.  To  thsse 
nMt  ha  addjed  the  fattcidng  oi  gscee  for  Stmdmis'a  frit- 
brated  pMs  4*  ftk  gm,  which  forms  a  useful  source  of  income 
to  the  poorer  dsaaea.  licre  is  also  a  brisk  trade  fn  agrfcvhurd 
produce,  hams,  sausages,  coal,  wine,  leather  goods  and  hops. 
The  development  of  this  trade  is  favoured  by  the  canals  which 
connect  the  Rhine  with  the  Rhone  and  the  Marne.  and  by  a  new 
port  of  250  acres  in  extent  with  quays  and  whar\'es  on  the 
Rhine,  which  has  been  coieiructed  since  iSyi. 

Strassburg  has  always  been  a  place  01  great  strategical  impor- 
tance, and  as  such  has  been  strongly  fortiiied.  The  pentagonal 
citadel  constructed  by  Vauban  in  1682-1684  was  destroyed 
during  tbe  siege  of  1870.  The  modern  German  system  of  for- 
tification ooo^ata  of  a  girdle  of  fourteen  detached  faita,  at  a 
distance  cf  bon  thna  to  five  mUct  fran  ibe  eentnof  tlw  town. 
Kehl,  tbe  I§lt  4tp$nl  of  Strassburg,  and  several  villages  are 
inchided  within  tMs  enceinte,  and  three  of  tbe  outworks  lie 
on  the  right  bank  of  the  Rhine,  in  the  territory  of  Baden.  In 
case  of  need  the  garrison  can  lay  a  great  part  of  tbe  environs 
j  under  water. 

The  site  of  .Strassburg  was  originally  occupied  as  a  Critic 
settlement,  which  was  captured  by  the  Romans,  who  replaced 
it  by  the  fortified  station  of  Argentoroium,  afterwards  the  head- 
quarters of  the  eighth  legion.  In  the  year  357  the  emperor 
Julian  saved  the  frontier  of  the  Rhine  by  a  decisive  victory 
gained  here  over  the  Alamanni,  but  about  fifty  years  later  the 
whole  of  the  district  now  called  Abaoe  fell  into  the  hands  of 
that  people.  Towaida  the  end  of  the  5tb  eentoy  the  town 
peased  to  the  Franha,  whojavaltftaplWim  mihmi  ThafeaHas 
"  Straariraig  oaths  "  between  Charles  the  Bold  and  Louis  the 
German  were  taken  here  in  842,  and  in  923,  through  the  homage 
paid  by  the  duke  of  Lorraine  to  the  (icrman  king  Henry  1., 
began  the  connexion  of  the  town  '.wih  the  German  kingdom 
which  was  to  last  for  over  seven  centuries.  The  early  history 
of  Strassburg  consists  mainly  of  struggles  heiweei!  the  bishop 
and  the  citizens,  the  latter  as  they  grew  in  wealth  and  power 
feeling  that  the  fetters  of  ecclesiastical  rule  were  inconsistent 
with  their  full  development.  This  conflict  was  finally  decided 
in  favour  of  the  citizens  by  the  battle  of  Oberhausbergen  in 
ia63,  and  the  poaitioa  of  a  free  imperial  dty  whidi  had  been 
coolemd  upon  Strassburg  by  tbe  Gcinan  king,  fUBp  of  Swahii, 
waa  not  again  disputed.  This  casting  off  of  the  tpfacopal  yoke 
was  fbUowed  hi  1333  by  an  bteraal  revolution,  which  admitted 
the  gilds  to  a  share  in  the  government  of  the  city  and  impressed 
upon  it  the  democratic  character  which  it  bore  down  to  thcFrenrh 
Revolution.  Strassburg  soon  became  one  of  the  most  flourish- 
ing of  the  imperial  towns,  and  the  names  of  natives  or  residents 
like  Sebastian  Biant,  Johann  lauler  and  Cu-ilt  r  von  Kaiscrsberg 
show  that  its  cinincnce  was  intellectual  us  well  as  material. 

In  1340  two  thousand  Jews  were  burned  at  Strassburg  00  a 
charge  oi  causing  a  pestilence  by  poisoning  the  welb.  In  t^t 
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the  city  joined  Uie  StAdtebund,  or  league  of  Swabian  towns, 
and  about  a  centttiy  later  tt  leniteved  eflkient  aid  to  the  Swiss 
confederatei  tt  Gtiuoa  mi  Kuaqf.  The  idHmed  doctnaes 
«ei«  mtiBy  accepted  m  Stnaabiiif  aboiit  1^3,  its  fMaoaet 
diampion  here  being  Martin  Buoei^  ead  tlw  KM  ikilfuUy 
pfloted  through  the  ensuing  period  of  rdSfpOM  dtweMions  by 
Jacob  Slurm  von  Sturmeck,  who  secured  for  it  very  favourable 
terms  at  the  end  of  the  war  of  the  league  of  Schmalkalden. 
In  iHl-  Thirty  Years'  War  Strassburg escaped  without  molestation 
by  obiicrvitig  a  prudent  neutrality.  In  1681,  during  a  time  of 
peace,  it  was  suddenly  seized  by  Louis  XIV.,  ami  this  uii- 
justifiable  action  received  formal  recognition  at  the  peace  of 
Rjrswick  in  1697.  The  immediate  effect  of  this  change  was 
a  partial  reaction  in  favour  of  Roman  Catholicism,  but  the 
city  remained  essentially  German  until  the  Fiench  Revolution, 
when  it  ma  deprived  of  its  privileges  as  a  feee  town  and  sank 
tothclevdoftFicndipnviodalcapltaL  In  the  war  of  1870-71 
Strassburg,  iHth  its  ganriaoa  of  17,000  men,  aurrendcrrd  to  the 
Germans  on  the  a8th  of  September  1871  after  a  siege  of  scvm 
weeks.  The  city  and  the  cathedral  suffered  considerably  from 
the  bombardment,  but  ;rict«  of  the  havoc  have  now  disap- 
peared. Beiore  the  war  :nore  than  half  of  the  inhahitant.s  s|>okc 
German,  and  this  proportion  h.-us  increased  greatly  of  recent 
years,  owing  to  the  large  influx  of  pure  German  elements  into 
the  city  and  the  almost  complete  reconciliation  of  the  older 
inhabitants  u,  the  rule  of  Germany. 

The  tttshopdc  of  Stiaasburg  existed  in  the  days  of  the  Mero- 
vini^taJI  idocs,  being  probably  founded  in  the  4th  century,  and 
eabEuad  s  laife  teniuwy  on  both  banks  of  the  Rhine,  which 
was  tftermuds  dtmriMMwid  bjr  the  oeetioin  of  the  Uduprics 
«(  Spires  sad  Bead.  The  bUtuftk  wee  in  the  aidriiMese 
of  Mainz  and  the  bishop  wis  a  prince  of  the  empiic.  The 
episcopal  hunts  were  annexed  by  France  in  1789  and  the  sub- 
sequent Roman  Catholic  bishops  of  Strassburg  discharged 
spiritual  duties  only. 

For  the  history  of  the  bishopric  see  Grandidier,  Hitloire  de  ritlise 
tliet Mqms-princes dt  Sirasbourg  (StrassburK,  1775-1778);  GMcklcr, 
Geahickie  des  Bisiumt  Stwburg  (Straisburg.  1879-1S80);  and  J. 
Fritz.  Dos  Ttrritorium  des  Bisiumt  Strasburg  (StrassbuiiK,  1885). 

Far  the  city  see  the  Strassburger  Chroniken,  editra  by  Hegel 
(Ij^ipzig,  1870-1871):  the  Urkundtn  und  Akirn  drr  Sladt  Strassburg 
(S^nl.■^^b^l^g,  1879  seq.);  G.  Schmoller,  Slrd^^st-urri  Bluie  im  IJ.  Jahr- 
hunderl  (Strassburg,  1875);  Schrickt-r,  Zttr  Cc.vhkhte  der  UniversilaJ 
Slrassburg  (Strasaburg,  187a);  J.  Kindlcr.  Das  goldent  Buck  «m 
Strassburg  (Vienna,  1885-1886);  H.  Ludwig,  Deuische  Kaiser  und 
K6nige  in  Strassburg  (Stra8sbuitb.tU9)iA.  Seyboth,  5lWllMWf  kis- 
lorimif  (Stra-iohufg,  1 894);  and  X.  SttUing,  BUtoire  eoHltmpiroim 
de  Strasbourg  (Nice,  1884  sfj  ). 

STRATA-FLORIDA  (Vslradilur).  the  ruins  of  a  celebrated 
Cistercian  abbey  of  (Cardigan-shirt-,  Wales,  situated  amidst  wild 
and  beautiful  scenery  near  the  source  of  the  river  Teifi.  The 
abbey  is  2  m.  distant  from  the  village  of  Pontrhydfendigaid 
(bridge  of  the  blessed  ford)  on  the  Teifi,  and  about  4  m,  from 
the  station  of  Strata-Florida  on  the  so-called  Manchester  and 
MlUord  branch  line  of  the  Great  Western  railway.  The  existing 
mnaios  are  not  extensive,  but  the  dimensions  of  the  church, 
S13  ft.  hug  by  61  ft.  broad,  are  eaaiijr  tracc^ile,  and  ocavations 
lude  at  dKffefent  tines  dnriag  leoent  yens  have  brangfat  to 
light  encaustic  tiles  and  other  objecU  of  interest.  The  roost 
prominent  feature  of  the  ruined  abbey  is  the  elaborate  western 
|>ortal  of  the  church,  which  is  n  pardcd  as  a  unique  specimen 
of  the  transitional  Norman-English  architecture  of  the  lath 
century.  A  fine  silvar  seal  of  the  Mtty  is  preserved  in  the 
British  Museum. 

Founded  and  generously  endowed  in  1164  by  Rhys  ap  GrifTith, 
prince  of  South  Wales,  the  Cistercian  abbey  of  St  Maty  at  Strata- 
nonds  (whidi  wns  pfolisbly  a  revival  of  an  older  nonastic 
house  on  or  aeu  the  same  wtt/e)  continued  for  ovtr  S  century 
toberednnedoaeof  the  wealthiest  and  most  InihMttJal  of  the 
WcU  iriiilous  bnusiB.  It  wis  Bttdi  fsvouied  ^  Welah  bards, 
nobles  and  princes,  several  of  whom  were  boiled  ht  the  adjoin- 
ing cenietrr>';  and  in  its  library  were  deposited  many  official 
documents  and  records  of  the  native  princes.  In  1138  Uewclyn 
sp  lorweith,  "the  Otent,"  smnnoned  aXL  bb  iimmIs  to  this 


spot  to  do  homage  to  his  heir,  afterwards  Prince  David  II. 
The  abbey  suffered  severely  during  the  Edwardian  wars,  and 
in  or  about  1194  a  large  portion  of  its  bulldlqis  was  destroyed 
fay  fire,  thon|h  whether  as  the  nsuit  of  soddaat  or  deaigD 
remaua  akmnnt;  hi  amy  am  Bdwwd'L  gswe  a  donation  of 
£75  towaidS  the  Rstontioo  of  the  fabric.  During  Owen 
Glcndower's  rebellion  in  Henry  IV'.'s  reign,  the  abbey  was  held 
for  some  months  by  Harry  of  Monmouth  (Henry  V.)  with  a 
body  of  troopers.  With  the  extinction  of  Welsh  independence 
the  abi)cy  lost  much  of  its  wealth  and  influence,  and  at  the 
dissolution  of  the  monasteries  its  gross  revenue  was  returned 
at  only  £122,  6s.  8d.  a  year,  one  Richard  Talley  being  its  last 
abbot.  The  fabric  of  the  abbey  and  its  surrounding  lands  came 
into  the  possession  of  the  Stcdman  family,  whose  17th-century 
mansion,  built  out  of  materials  from  the  monastic  buildings, 
baa  i(uig  been  nted  as  a  farmhouse.  By  marriage  the  abbey 
and  the  estate  of  the  Stedmans  passed  into  the  poswirioa  of 
the  family  of  Powell  of  Nanteos. 

gntAIMin  (trrpanrfSs) ,  strictly  the  Greek  word  for  a 
general,  or  officer  in  command  of  an  army,  but  frequently  the 
name  of  a  stale  orticer  with  much  wider  functions.  Such  an 
ofiiccr  is  found  in  many  Cireck  states,  the  best  known  being  the 
.■\lhcnian  strategiis.  originally  a  military  official,  whose  functions 
gradually  developid  until,  in  the  l.-ittrr  h.ilf  of  the  5th  century 
B.C.,  he  became  rhc  most  important  magistrate  in  the  state. 
According  [to  Ari.siotlc's  Constitution  of  Athens  iv.,  the  ofBcO 
existed  in  the  time  of  Draco  and  the  qualification  was  property 
to  the  value  of  100  minae  ten  times  as  high  as  that  for 
the  archonahip);  but  it  is  certain  that  until  tlie  end  of  the  6th 
centniy  the  arehoo  (q^.)  was  the  most  inapoftant  sute  offidsL 
If,  «s  fs  probable,  the  cbsntsr  fat  the  Cpnsliiiilion  Is  a  forgery 
(see  Dmoo),  we  may  conclude  that  the  Stratc;^  (board  of  ten 
generals)  was  a  result  of  the  trib;d  system  of  Cleisthenes,  and 
that  the  college  is  to  be  ascribed  to  the  year  501  B.C.  Some 
maintain  that  Cleisthenes  himself  created  it,  but  the  evidence 
{Atk.  Pol.  jntii.)  is  against  this.  At  all  events,  as  late  as  the 
battle  of  Marathon  the  head  of  the  army  was  the  Polemarch 
(sec  Akchon).  It  follows  that  the  strategiis  was,  untU  487  B.C., 
subordinate  to  the  Polemarch.  The  tribal  unit  was  repre- 
sented in  the  army  by  the  taxis,  and  each  taxis  was  led  by  a 
stratcgus.  After  the  Persian  Wars  the  command  of  the  tjuds 
passed  to  offioeis  called  taiiarchs,  wlw  acted  aa  ookineb  under 
the  strategL  K  Herodotus  may  be  trusted,  the  rnmnnand  of 
the  army,  at  the  time  of  the  battle  of  Marathon,  passed  to  the 
strategi  in  turn  from  day  to  day.  No  trace  of  this  system, 
however,  is  to  be  found  in  the  subsequent  hLstor>-.  It  was  the 
customary  practice  in  the  5th  century  to  appoint  a  certain 
number  of  the  generals,  usually  three  or  five,  for  a  particular 
field  of  operations,  anil  \o  assign  the  chief  commaml  to  one  of 
them.  Exceptions  to  this  rule  are  found  in  the  well  known 
instances  of  the  Sicilian  expedition(wfaen  the  three  commanders, 
Nicias,  Alcibiades  and  Lamachus  were  given  CD-ordinate  powers), 
and  of  the  battle  of  Arginusac,  when  the  command  was  divided 
among  the  whole  board.  In  crises  such  as  the  Samian  revolt, 
the  outbfcnk  of  the  Pdopoonesun  War  or  that  which  led  to  the 
recall  of  Aldbfaides,  we  find  the  whole  board  subotdfaMted  to 
a  single  member  (e.g.  Pericles  or  Alcibiades).  Originally  each 
strategus  was  elected  by  and  out  of  the  tribe  he  commanded 
Pol.  \xi.).  arid  it  may  probably  Ik-  infrrreil  from  Plutarch 
(Cimon,  viii.)  that  this  system  prevailed  as  hr.e  as  the  archonship 
of  .\psephion  (469  B.C.).  In  the  4th  century,  hii',\  ever  the  strategi 
were  elected  out  of  all  the  citizen  Ixxly  irresfjective  of  tribes; 
the  change  must  have  o<xurred  lict\ve<::i  470  and  440  b c, 
because  in  the  latter  year,  and  again  in  433,  one  of  Pericles' 
colleagues  was  Diotimus,  a  meml>er  of  his  own  tribe  (cf.  Alci- 
biades and  Adeimantus  in  408  B.C.).  But  from  Xenopbon 
(JfaMsroft.  IS.  4)  we  learo  that  one  strategus  was  still  elected 
by  each  trfte,  i,*.  eadi  stntegos  represented  a  tribe,  thooill 
he  might  not  be  a  member  of  It.  Though  the  strategi  were  the 

Inomitial  heads  of  the  army,  it  is  important  to  notice  that  th^ 
had  no  power  to  choose  their  taxiarchs,  wlio,  like  the  strategi, 
were  elected  by  the  tribes  they  were  to  command.  It  was  only 
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as  low  as  the  Unhaii  (LomnuindtT';  of  X^xw,  companies)  that 
the  Ecclesia  allowed  them  to  wlcct.  From  ihc  Constitulion 
(Ixi.  3),  however,  it  appears  that  in  ihc  4lh  century,  at  any  rate, 
the  lochagi  were  appointed  by  the  lasiarchs,  not  the  strategi. 
By  a  gradual  process  in  the  course  of  the  5th  century,  the  regi- 
mental command  was  tnuisfcrrcd  to  the  taziarchs,  the  strategi 
thus  becoming  grnnral  officers  in  command,  while  they  at  the 
same  time  accjuircd  important  political  functions  (see  below). 
On  Um  otbec  hand  the  stiategi  commanded  by  both  land  and 
am,  tad  dm  hdd  the  power  divided  kt  ^NUta  betvew  the 
Un^  and  the  aaiiaidMtt  (adniiial). 

In  the  coone  of  the  5th  century  the  powers  of  the  stntegia 
were  increased  by  important  pditical  functions,  especially  in 
fOTeign  aflfairs;  hence  the  office,  unlike  that  of  the  archon  (q.v.), 
rcmainii!  on  in  its  original  elective  charrctt-r  and  was  held  by 
the  musl  imix>rlj.nl  men  {e.g.  Pericles,  Nitias,  Alcibiades). 
Owing  to  the  fact  that  the  BoulS  was  the  chief  administriiiivr 
body,  it  was  ncccssar)' to  bring  the  stralrgi  into  rlow  ronnc  xion 
with  it;  it  was,  therefore,  provide-;!  "ha;  lhc\-,  ihouKh  not 
mcmbcrb,  should  be  allowed  to  attend  its  meeting*  and  to  bring 
motions  before  it.  As  the  BoulC  of  one  year  rarely  contained 
omnben  of  the  previous  BoulS,  the  strategi  acquired  great 
power  from  the  fact  that  they  were  frequently  re-elected  for 
many  ytm  togetlier,  and  so  had  greater  experience  and  con- 
tinuity of  poUey.  Secondly,  in  the  Ecclesia,  the  strategus  had 
the  adviBtan  over  the  ocdiiiuy  dUsen  that  his  business  took 
pceeedence  (the  meetings  ahntyi  dlicMud  first  the  question 
«f  OHtional  defence)  and  that  he  could  in  cases  of  emergency 
OBVtene  a  special  meeting  (cf.  Thuc.  ii.  59  and  iv.  118). 

Many  hictoriaiu  in  dealing  with  the  stfategia  have  been  misln: 
by  modem  analonies.  The  &iraiegta  was,  for  example,  by  no  means 
analogous  to  the  Hritisli  cabinet,  which  (l)  has  collective  responsi- 
bility and  (2)  is  executive  in  the  sense  that  its  members  arc  heads 
ot  state  departments.  I  he  :>'-rati  f;i  hail  nu  Hi.rh  r h.irai  irrii! ii.  ■. ; 
their  influence  over  the  tAclf.st.i  in  votiii|{  wiis  merely  that  of  a 
private  citisen:  there  was  no  collective  responsibility,  no  ttoanimous 
policy.  Nor  was  the  strategia  a  foreign  office,  tnotigh  h  dearly 
performed  a  ministerial  act  in  attaching  its  signature  to  treaties. 
In  general  it  had  no  powers  i>f  ori^;iiiating  negoti-ition,  but  merely 
carried  out  the  fisephism  of  the  KtcU-siii.  It  wiis  their  relation  to 
the  empire  which  fjave  the  strategi  their  authority.  It  was  they 
who  took  the  catn  on  behalf  ot  Athens  when  an  alliance  was 
cooclwled,  and  their  advice  would  have  special  weight  in  wattling 
the  terms  of  the  treaty  and  the  amount  of  tribute  to  be  paid. 
They  were  not.  indeed,  compolle»l  to  submit  a  budget,  nor  did  an 
advene  vote  by  the  Exclc?.ia  involve  their  resignation.  On  the 
authority  of  llutareh  it  lias  tji-<  ii  as.'«erteil  that  there  was  always  a 
president  of  t'-.i.-  ■i:nLte;;ir  1  Mlli  ^;e,  and  thii"  m:^y  well  h;ive  l.>eer.  the 
case  during  the  Persian  Wars  (Themistoclcs,  4tk>;  Aristides,  47tt^ 
The  three  alleged  occasions  in  the  later  yeart  of  the  Sth  century 
vhen  a  single  strategus  was  in  abeohite  antaority  (see  above)  were 

all  critical  occneions  and  in  no  way  rcprrst'nt  the  nom>al  cotulition 
of  affairs.  It  is  al I'jmlantly  clear  th.it  I'eneles  r,v.-yi  hi>  len^ 
ascendancy  to  hii  p.-.  rs<,>n.il  forrc,  not  to  the  constitutional  authnriiN 
of  his  uiliee,  I  he.iik;)i  .it  fitNt  tlie  Strategi  ai  tecj  a.s  a  single 
body,  in  the  4th  century  and  later  special  duties  were  assigned 
to  particular  mcmbcra  of  the  board.  Thus  we  hear  of  strategi  inl 
nit  ivMrst,  M  ri/w  xfipff  M  ri^  Arriv,  isl  ris  av)itu}piaf,  ant) 
inscriptions  of  the  ird  cc ntnry  refer  to  others.  Under  the  Koman 
domination  the  ■•trit'-^us  iwl  i4  JVr\a  was  the  chief  slate  otficcr. 
The  law  of  the  cmjxror  1  ladrian  regarding  the  export  of  oil  to  Athens 
Sfieaks  of  him  as  managing  the  com  Mipidy  and  presifling  over  the 
education  of  the  Ephebi.  In  general,  tneir  duty  was  still  mainly- 
tiK  foRign  policy,  offensive  and  defensi\'c,  of  Athens;  thev  nomi- 
nMed  tnerarchs.  and,  if  any  nominee  refuiied  to  serve,  brought 
ilini  before  the  floliaea  to  defend  his  case.  They  had  powers  of  life 
and  death  over  the  army  in  the  field — c\'en  a  trierarch  might  be 
put  in  irons  by  a  strategus.  They  presided  over  certain  religious 
feslivals  and  processions,  and  appear  tO  faawo  been  Itepowibli  for 
the  protectkm  of  the  com  supply. 

AbraoiniBS: ' — .\.  H.  J.  C.recnidge  ^TawifJoot  of  Greek  Con- 
tUMimial  mHcry  (London.  i8i>6),  especially  on  the  question  of  the 
presidency,  p.  JSJ;  GiUfert.  Crfrk  (.'ntnlilutinnal  antiquilift  (Eng. 
tnUIS.,  I»9S):  Hiiiivette  Besii  iiih ,  f,A.  Slratlj^rs  alh'niens  (Pari?, 
1885);  Beloch,  D.  ati.  Polilik  sni  f'erikUs.  pp.  276.  377 ;  Paulus. 
Progr.  V.  Maulbronn  (1883,  34  scq.) :  .\ristntle's  Constitution  of  Athens 
pauim,  but  especially  iv^  xxii.,  Ixi. ;  the  general  histories  of  Greece 
— Busolt,  Meyer,  Bury.  Giate  (ed.  1907).  (J.  M.  M.) 
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8TRATB0Y,  a  term  litcr.ally  meaning  "  the  art  of  the  leader 
or  general  "  ((jr.  aTpa.T-rjyo'i).  In  !hc  strict  sense  the  word 
"  strategy  "  was  originally  inlroiJuced  into  Eurojiean  military 
Uteraturc  .about  the  op<'ning  of  the  iSih  ccuury.  when  the 
practice  of  warfare  had  settled  down  into  an  established 
routine,  and  the  need  of  some  term  arose  which  should  opresa 
that  peculiar  qtiality  of  a  general's  mind  which  rendered  victory 
the  almost  certain  consequence  of  his  appearance  in  the  field. 
As  at  that  period  only  some  small  departure  from  cttahliahed 
precedeat— g  trick  or  iirslinem  could  turn  the  scale  between 
•nnies  of  about  eqnsl  power,  the  idea  of  a  ruse  bectme  €0O- 
nected  with  the  wnd,  ud  the  cisratial  quality  in  the  genersl^ 
persooab'ty  which  ahnie  rendered  ruses  practicable,  or  guaran- 
teed success  in  their  execution,  passed  out  of  men's  minds, 
until  the  gradtial  disappearance  of  these  mithcxk  in  the 
Napoleonic  period  focused  attention  again  on  its  esbcmial 
mc;>ning.  i.e.  the  art  of  the  leader.  Then  the  term  "  strategy  " 
became  limited  jis  a  technical  term  to  the  "  practice  of  the  art 
of  war  by  an  executive  a;;eni  ol  a  su[irc'mc-  povcmmcnt."  or  in 
Moltke's  words,  "  the  practical  a<laptation  of  the  means  placed 
at  a  general's  disposal  to  the  attainment  of  the  object  in  view." 
This  definition  fixes  the  responsibility  of  a  commander-in-chief 
to  the  government  he  serves.  He  cannot  be  held  answerable 
for  the  "  meaits,"  tMt  even  for  the  training  of  the  "  means  " 
for  a  particular  operation,  unless  be  be  appointed  to  his  task 
in  adequate  dme.  He  is  Utatged  with  their  emphiymeBt 
wItUa  the  Knht  of  the  dmtie  ol  opmttoos  iirignul  to  him. 
If  ha  cpMhfcis  the  mcaaa  ptaecd  at  his  dl^Mtal  inadequate  he 
need  not  accept  tiie  position  offered  Urn,  but  be  steps  beyond 
his  province  as  a  strategist  if  he  attempts  to  dictate  to  the 
government  what,  in  the  widest  sense,  the  means  supplied  to 
him  should  be. 

Since,  however,  the  "  means,"  the  conditions  of  the  pro- 
blems presented  by  war,  are  subject  to  infinite  variation  (climate, 

to|H)praphy,  ecjuipmcnt,  arms  and  men,  all  being  li.ahle  to  col- 
ler"i\e  ur  iri(ie:ienrle;il  cliaiigci  it  is  clear  that  their  em[)loyment 

can  never  be  reduced  to  a  '"  science  "  but  must  retain  to  the  full 
the  characteristics  of  an  "  art."  This  distinction  is  essential, 
and  must  be  borne  in  mind,  for  no  soldier  can  expect  to 
become  a  Napoleon  merely  by  the  study  of  that  great  strate- 
gist's campaigns.  But  if  he  lack  practice  and  dpaienoa,  aad 
above  all  genius,  the  man  who  neglects  tncb  teaAiafs  as  the 
ooatanplation  of  the  works  of  Us  pwdacsMow  can  lonily  does 
so  at  Us  own  peril;  and  wheB«as  in  the  ease  of  the  idlasr,  the 
whole  destiny  of  an  empire  may  depend  on  his  action,  he  most 
be  bold  indeed  who  would  neglect  all  possible  precautions.  The 
cases  for  study,  however,  rest  on  yet  broader  foundations,  for, 
though  theory  deduced  from  history  can  never,  from  the  nature 
of  things,  formulate  positive  prescriptions,  it  can  at  ajiy  cste 
enable  the  student  to  throw  off  the  chains  of  convention  and 
prepare  his  mitni  to  'jalaiice  the  conflicting  claims  o)  the  many 
factors  which  at  every  moment  clamour  for  special  recognition. 

To  understand  the  subject  thoroughly  it  is  necessary  to 
follow  in  some  detail  the  successive  stages  of  human  evolution. 
From  the  earliest  times  the  defeat  of  the  fighting  men  of  a  race 
has  been  the  OKMt  oeitahi  raad  to  the  acquisittOB  of  its  wealth, 
or  the  trade  ouaditloaaoaiAididttt  wealth  «aa  baaed. 

To  defeat  aa  ensnjr  it  mw  int  aacsHiiy  to  naich  to  assat 
Um,  and  daring  that  nardi  the  Invadeta  must  elttar  Hve  oa 
tlw  oouatqr  or  cany  their  own  food.  If  fhr  rtffmrtf  r  dunirr  off 
the  cattle  aad  burnt  the  crops,  the  latter  altcmative  was  forced 
ttpoo  them.  Thus,  since  the  supplies  which  could  be  carried 
were  of  necessity  small,  the  defenders  had  only  to  create  or 
utUize  some  passive  obstacle  for  defence  which  the  invaders 
could  not  traversi-  or  destroy  in  the  limit  of  time  (fixed  by  the 
provisions  they  carried)  at  their  disfKisal.  to  com(Kl  the  latter  to 
retire  to  their  own  country.  Every  sedentary  nation,  therefore, 
had  a  fixed  sTii,i;i>;  radius  which  could  only  be  e.xtended  by  the 
exercise  of  ingenuity  in  the  improvement  of  means  of  transport, 
i.e.  carts  and  roads.  The  existence  of  roads,  however,  limited 
the  march  of  an  invader  to  certain  directioos,  and  hence  it  he- 
auae  posriUe  fsr  the  defender  to  conosntiate  Us  eliefta  iw  their 
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defence  on  certain  points,  in  fact,  to  cfwte  fortftwet,  gitster 

or  less  in  proportion  lo  hi»  fear  of  the  enemy  and  his  intelligent 
appreciation  of  ihv  (iegree  of  sacrifice  it  was  worth  while  to 
make  to  obtain  security.  A  I'Lirlnirian  horde  roulri  h<-  s1o]>[k-i!  liy 
any  barrier  which  coukl  not  be  4et  on  fire  or  csrahuicii  without 
ladders  or  applianct^.  Ruses,  such  as  the  wtHxlin  hi)r,c  itf 
Troy,  then  became  the  faabion,  and  these  had  to  be  met  by  t  he 
cnltivation  of  a  Ugbtr  ovdcr  of  intelligence,  which  naturally 
tknive  best  is  •  cranded  community,  where  each  felt  his 
dtpoodMMO  OB  Ul  oei^boiir.  Thus,  for  ages,  the  fort  or  fort  rcss 
Hnhed  biibaifaiii  cocnwdunentA,  and  made  poaiible  the  growth 
of  dvDintion  fn  the  pbin.  Ultiinatcly,  when  the  dvOifed 
communities  grew  Into  contact  with  one  mother,  developed 
antaRonistic  interests,  and  fell  out  with  one  another,  intelligence 
w.is  l)r<iiiRht  to  bear  on  both  sides,  and  the  assailant  niet  fortifi- 
catinn  with  sicj^c-craft .  Then  the  whole  cycle  worked  itself  o\!t 
ap;iin  To  carry  out  a  sicfju,  men  in  iiumhers  had  to  \»:  concen- 
trated and  fed  whilst  concentrated.  The  stores  for  attack  were 
aho  heavy  and  difficult  to  convey,  hence  roads  developed  in- 
cfcaacd  importance,  and  troops  had  to  be  abstracted  from  the 
fifllrtiBg  force  to  protect  them.  Thus  again  a  limit  of  striking 
fMSnt  ma  find  for  the  invader,  and  in  pnipoitioD  as  the 
dinacnaioaa  of  the  invaded  oonMiy  cmeded  thb  ndtna,  and  ita 
people  made  the  requisite  sacrifices  to  maintain  thifr  fottifica* 
tions  in  order,  the  continued  existence  and  growth  of  the  smaller 
country  was  assured.  Broaiily,  this  equilibrium  of  forces 
remainctl  for  f»cncraiioiis;  the  smallest  states  were  eaten  up, 
the  larger  ones  continued  to  exist  side  by  side  with  far  more 
powerful  enemies,  but  only  on  condition  of  their  readiness  to 
make  the  re<|uisite  sacrifice  of  their  peiBOiial  Hbcrtjr  and  the 
property  of  their  constituent  units. 

^WB  came  the  introduction  of  gunpowder  and  of  siege 
aftflteiy,  and  a  fresh  readaptation  oi  cooditiona,  wiiich  culmin- 
•tad  in  the  Netherlands  during  the  17th  centiuy  and  ioma  the 
ataitli«:pglot  ot  att  modem  practice. 

BMniHsHy  the  change  consisted  bi  this,  via.  that  in  apita  «( 
the  superiority  of  the  cannon-ball  to  the  battering-ran,  yet  to 
attack  a  wall  effectively  many  guns  had  to  be  employed,  aitd 
while  the  duration  of  the  siege  was  enormously  shortened,  a  far 
greater  strain  was  thrown  on  the  Une  of  supply,  for  not  only  did 
guns  wrij!h  a.s  mach  as  their  predecessors  but  they  could  expend 
their  own  weight  of  ammunition  in  a  day.  Hence  the  impor- 
tance of  good  roads  becante  enhanced  and  correspondingly  the 
incentive  to  attack  the  fortresses  which  guarded  them.  In  com- 
parison to  the  money  devoted  to  modem  armies,  the  sums  sunk 
Ml  paaitve  defences  duiiog  the  i6th  and  17th  centuries  were 
cousnl,  but  thajr  ooold  not  keqi  psoe  with  tlie  pngnrn  of  the 
attack,  and  once  more  fresh  leadjosbneat  of  awaasto  end  baoaine 
necessary.  The  obvious  course  was  to  carry  the  war  into  the 
enemy's  country  from  the  outset,  but  since  this  transferred  the 
burden  of  the  siege  upon  the  aggressor,  the  latter  was  compelled 
to  develop  the  standing  mercenary  army,  as  feudal  levies  could 
not  keep  the  field  long  enough  to  reduce  a  fortress.  Mercenary 
armies,  however,  were  difficult  to  keep  togctln  r  They  had  to  be 
tactfully  commanded  to  ensure  contentment ,  and  allowed  to  main- 
tain  sadal  order  amongst  themselves,  and  the  prospect  of  loot 
irilQe  00  active  service  liad  to  be  lield  out  to  them.  The  sack 
of  a  dty  Itecame  thna  tlie  alMolata  and  undenlal)k  right  of  the 
toUicn.  li  in  tliis  or  any  other  way  their  employer  broke  his 
eentract,  individttak  promptly  deserted  to  the  other  dde.  Bat 
this  right  of  sack  led  to  a  recrudescence  of  tlie  spirit  of  resistance 
in  the  fortresses  (War  of  Dutch  Independence  and  Thirty  Years' 
War),  and  hence  to  a  reaction  in  favour  of  greater  humanity  in 
warfare.  But  this  was  only  obtained  by  the  concession  of  a 
higher  scale  of  pay  and  comfort  lo  the  men.  which  again  threw 
an  increased  strain  upon  the  communications,  and  also  upon 
the  treasure  chest  of  their  employer. 

The  growth  of  tlie  mercenary  system,  and  the  facility  with 
wliich  such  men  could  and  did  change  their  allegiaaee,  led  very 
ai^idtjr  to  aiaost  oonplete  unifoiaity  in  the  eonposition, 
liidBait  sad  tactical  nethods  of  aO  arndes.  Every  one  Icnew 
b  admwe  tka  dngraa  of  aSort  his  adwmaiy  piopoMd  to  put 


ftsrwaid  in  tlie  next  campaign,  and  made  corresponding  prepara- 
tions to  meet  him.  Practically  the  king  desiring  to  make  war 
submitted  his  idea  to  the  best -known  generals  of  his  day  and  asJced 
them  to  tender  for  its  execution.  The  king,  on  his  side,  generally 
agTcc<l  to  find  the  bulk  of  the  labour — his  standing  arnjy.  rc- 
inforccil  by  au.xiii.irirs  to  any  desired  extei  t  a:id  as  in  the  case 
of  a  modern  government  contract,  the  lowest  tender  was  almost 
invariably  accepted,  with  a  pioua  ezliortBiion  to  the  successful 
competitor  to  spare  his  employer's  troops  to  the  best  of  iiis 
ability.  Thus  the  opposing  generals  took  the  field,  each  equally 
fettered  by  the  oonditiona  of  hia  tender.  But  two  such  anBic8» 
alike  In  ainoit  ovcty  veipect,  wita  to  too  doaely  matdied  to 
be  able  casQy  to  gain  a  deddon  in  the  open  field.  Once  th^ 
were  committed  to  a  battle  it  was  impossible  to  separate  them 
until  sheer  physir.il  r xh  iust ion  put  a  stop  to  the  slaughter,  and 
these  highly  trained  nun  were  ditTicull  and  e.\pensive  to  replace. 
Xaturally,  then,  the  generals  sought  10  destroy  the  existing 
equilibrium  by  other  means.  Primarily  they  look  lo  strong 
entrenchments,  but  the  building  of  these  being  a  mailer  of  time, 
the  communications  grew  in  importance  and  attempts  against 
them  became  niore  aerious.  One  aide  or  the  other,  consequently, 
to  cover  its  communications,  so  eatended  its  front  that  at 
length  linta  atietdiad  r^  aoom  whole  frantien  tin  their  flaaha 
isatad  OB  the  aea,  or  on  aoaae  peat  UHUm  at  aaotnl  territory. 
The  two  amies  woold  then  face  one  another  for  months,  eadi 
exhausting  every  device  to  induce  the  other  to  concentrate  on  one 
part  of  his  front  whilst  an  attempt  was  made  by  a  rapid  move  to 
carry  a  relatively  iinpn.irded  fwint  elsewhere,  c, if.  Marlborough's 
surprise  of  the  AV  plw  ultra  lines  l,sce  Spanish  Sicckssio.v). 
During  such  periods  of  immobility  the  works  grew  to  the  .,<jliduy 
of  permanent  fortifications,  with  wide  and  deep  ditches,  and 
with  every  obstacle  known  to  engineers,  whilst  to  render  them 
defensible  by  the  minimum  oumber  of  muskets,  they  were  laid  out 
so  as  to  cross  their  fire  over  and  ovtr  again  oppodte  every  weak 
point  in  their  tradag.  NoamoutofbatCcAigaMdd  alter  their 
geactal  trace,  and  ao  thqr  remained  defaariUe  aa  hmg  aa  thcv 
garrisons  oould  be  truated  to  Une  the  parapeu  at  all.  TUa  state 
of  things  must  have  continued  until  progress  in  artilleTy  had 
evolved  a  weapon  »Hth  sufficient  accuracy  and  shell  power  lo 
drive  the  defenders  from  their  parapets  and  keep  them  away  till 
the  last  moment  preceding  assault,  had  not  fresh  factors  evolved 
themselves  from  causes  at  work  under  totally  dilTcrent  topo- 
graphical limitations  and  conditions. 

First  amongst  these  comes  the  aoccasion  to  the  throne  of 
Prussia  o;  a  king  who  was  commander-in-chief  of  hb  own  anny, 
and  as  such  reapoasible  to  no  one  for  the  oae  he  dioae  to  make 
of  it.  This  wwdd  raal^  remove  Urn  at  once  tram  the  GBtegmy 
of  strategiata  in  the  restfkted  aense  in  wUch  the  term  b  now 
employed,  but  since  no  convenient  word  exists  to  define  the 
action  of  a  ruler  playing  the  double  part  of  soldier  and  governor, 
it  is  convenient  both  in  his  case  and  in  that  of  Napoleon  to  use 
the  expression  to  cover  the  wider  sphere.  The  permanence  of 
the  association  Ix'tween  king  and  army  enabled  Frederick  the 
Great  to  train  his  men  spei  itically  tor  the  work  he  intended  them 
to'  perform.  Realizing  to  the  full  the  value  of  the  foundation 
laid  by  his  father  in  developing  to  its  utmost  the  fire  power  of 
the  infantry,  he  devoted  special  attention  to  imparting  to  them 
a  skill  and  rapidity  in  manoeuvre  which  ensured  that  in  the 
open  fieM  hia  genenls  would  always  be  ahk  to  place  the  muiketa 
at  their  iSBpoml  hi  the  best  podtiona  idativei^  to  thecacmy; 
and  his  cavalry  were  trained  to  audi  a  pftcfa  of  mobOity  and 
precision  in  drill  that  they  could  be  relied  on  to  arrive  at  the 
appointed  time  and  place  to  reap  the  fruits  which  the  infantry 
fire  had  sown.  To  these  startling  innovations  the  Austrians  had 
no  new  ideas  to  oppose.  The  old  school,  the  survival  of  thetiltest 
in  the  special  theatre  of  its  growth,  i.e.  the  Netherlands  and  the 
Rhine,  could  not  deal  with  the  complete  change  in  topographic 
surroundings — the  far  wider  area  of  operations,  the  comparative 
scardty  of  forticases  and  the  general  practicability  of  the 
country  for  the  movement  of  twopo"  not  traina— off  the  roads. 
FtedrrldE.  rdyfng  ahs^d^  on  the  intrinsic  aupmhulty  of  his 
anay,  Inew  that  if  ha  conki  catdi  Ua  anemy  in  the  open  victory 
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waa  a  foregone  conclusion.  If  the  enemy,  in  accordLiticc  with 
precedent,  fortified  a  po&ition,  a  threat  to  bis  communicatioas 
would  force  him-  ta  come  out  on  pain  of  being  surrounded 
(Piina  1756,  Prague  1757).  He  followed  this  principle  (see  Seven 
Yiam'  Was)  until  the  accession,  first  of  France  and  the  South 
Genu  tuin,  ud  aftccwKids  of  Ruaia,  to  Uie  liat  of  his 
CBcnikt  oompdkd  bim  to  yve  one  aneniy  time  to  jmpue  s 
poiitiaa  whilst  he  was  oiMed  apiiat  Uflther.  Befora 
deliberately  prepared  positiooi  hit  ton  wm  ihot  down  in 
thousands,  as  they  would  have  been  in  the  Netherlands, 
and  at  length  he  was  compelled,  for  want  of  an  adequate 
artillery,  lo  adop/  the  same  procedure  as  his  ailvi Ts.ir\  Thus 
the  war  ul'aniatcl y  came  to  an  end  by  a  process  ol  muiual  cxhaus- 
tii'.'i.  Hut  it  had  hriiugh:  out  conspicuously  the  value  of 
highly  (iistipUned  boUiicry,  and  a  fresh  letter  was  prepared  for 
those  on  whom,  after  Frederick's  death,  the  responsibility 
of  command  was  to  fall,  and  practically  all  Europe  went  back 
to  the  warfare  by  contract  of  the  previous  generation. 

Meanwhile  in  France  events  were  at  work  preparing  the 
loittumcnt  Napoleon  was  destined  to  wield.  Contrary  to  the 
pmevniling  opmion  amongst  modern  historians,  it  is  the  fact 
that  at  no  time  in  history  was  the  an  of  war,  and  of  all  things 
appeitiiidng  to  it,  more  doady  studied  than  during  the  last 
years  of  the  old  royal  army  of  Tnaoe.  Giibeauval  paved 
the  way  for  the  creation  of  tlie  artillery  destined  to  win  for 
Napoleon  his  greatest  victories,  and  authors  and  generals  such 
as  the  prince  de  Ligm  '  ;•.'.'  ).  the  due  de  Broglic,  Guibert  d/.r.). 
Bosrogcr,  tlu  Teil  and  many  others,  pointed  out  dearly  the  line 
reform  must  take  if  the  existing  deadlock  between  attack  and 
defence  was  to  be  removed,  but  none  could  suggest  the  first 
practical  steps  to  apply,  because  the  existing  conditions  were 
too  dosely  interwoven  and  consolidated.  In  fact  reform  was 
impossible  until  the  dissolution  of  society  itself  gave  its  ultimate 
particles  freedom  to  combine  in  more  suitable  formations. 
Bmtdiy,  however,  all  were  agreed  that  tin  protracted  and  Inde- 
diiTe  opemtiona  ol  former  wars  were  econonucally  disastrous. 
A  cmihing  and  dtdrivs  victory  was  the  aim  for  which  all  should 
atllWBi  W  a  fint  tup  towards  this  object  deoentxaluEatiott  of 
'?tni'"t^  ma  emeiitiii,  for  iModom  of  nanoeuvn,  tlw  only 
answer  to  Fredcridan  metliods,  was  impossible  witlmit  it. 
Tliis  led  to  the  idea  of  the  permanently  organised  division 
of  all  arms,  and  events  had  reached  this  point  when  the 
deluge  of  the  French  Revolution  overwhelmed  them,  and  in  face 
of  a  coalition  of  all  F.uropc  it  became  necessary  to  build  up  a  new 
army  from  the  very  foundations.  The  steps  by  which  it  was 
sought  to  provide  the  men  are  dealt  with  in  the  article  Con- 
scttiPTioN;  it  is  only  necessary  to  point  out  here  that  it  was  not 
till  I7W  that  the  laws  Ijccamc  sufficiently  defined  to  ensure  a 
regular  annual  increment  of  recruits,  and  it  was  this  regularity 
of  supply,  and  not  the  fact  that  compulsion  was  needed  to 
enforce  it,  which  rendered  expedient  the  complete  revolution 
in  warfare  which  Napoleon  was  destined  to  effect. 

Until  this  reform  was  complete  the  revohitioiiaiy  commanders 
««n  fiMf-'P*^  to  BMhe  war  aa  best  tliqr  could  mSa  prcMure 
«f  dw  tow  oi  adf-pscseratioii,  «ilb  the  cooSMiBsaca  that  the 
whole  army  became  habituated  to  the  (act  that  ofders  in  the 
field  had  to  be  obeyed  at  any  sacrifice  of  life  and  comfort,  and 
that  neither  hunger  nor  want  of  shoes,  even  of  muskets,  could 
be  accepted  as  an  excuse  for  hesitation  to  advance  ard  tn  iipJit 
Threatened  on  all  sides,  France  was  at  tirsi  conii>eilcd  to  ^uard 
every  avenue  of  approach  by  small  separate  forces  taking 
their  instructions  only  from  a  central  authority  in  Paris,  and 
thus  the  "  division,"  a  mobile  force  of  all  arras,  which  the  earlier 
reformers  bad  demanded,  came  spontaneously  into  existence 
to  amet  the  requirements  of  tlie  moment,  and,  thrown  on  its 
ewa  fcsooioes,  developed  the  brain  and  nervous  system,  i  t. 
tbeatalf,  aecemary  to  co-ordinate  the  action  of  its  limbs. 

nteaeitttep  inevohuioacame  from  the  obvioua  advantage 
which  must  arise  if  tfacaa  loits,  tboogb  sttrtbig  from  different 
bases,  operated  towards  the  attainment  of  a  common  pntpose. 
The  leeHsayoii  of  this  ideal,  the  starting-point  of  modern 
atsateiy,  waa  the  aeation  oi  CaiBot,  whose  ideas,  tboogb  iai  in 


advance  both  of  contemporary  opinion  and  of  the  technical 
means  of  execution  then  available  (especially  in  the  matter  of 
imperfect  means  of  telegraphy),  formed  a  necessary  step  ia  the 
preparation  of  the  machinery  Napoleon  was  to  inherit. 

These,  therefore,  were  the  materials  placed  at  his  Hi^M— | 
whea  iie  began  to  pnctim  the  ait  of  the  leader:  (1)  a  piaGlkally 
hmfamstiUe  aop^  of  mea  (the  lew  ia  iset  was  nat  passed 
tiB  two  yean  tatcr,  but  the  Ut*  was  aaffldeady  evident);  (a) 
divisional  wits  and  ooaunanden,  tialned  to  nnhesitatiag 
obedience  to  field  orders,  and  accustomed  to  solve  the  problems 
presented  to  them  in  their  own  way,  without  guidance  from 
s'.iprrior  authority;  the  idea  of  co  operation  between  separate 
cijlumns  for  a  common  ])ur]x)sc;  and  (4)  a  tradition  that  the 
word  "  imiK)isibIe  "  did  not  e.\isl  for  French  soldiers. 

The  e<;uipment  of  the  allies  started  from  very  different  founda- 
tions. To  thctn  the  individual  soldier  was  a  valuable  possession, 
rcprcsentirvg  jin  investment  of  capital  generally  estimated  at 
£200  cash  (as  great  a  strain  on  the  exchequer  then  as  £,2,000 
would  be  to-day) ;  and  not  only  was  he  exposed  to  the  risk  of 
death  in  action,  but  he  might  die  of  disease  or  exhaustioo  on 
the  march,  and  could  always  desert  if  he  fdt  disCTWifaHed. 
Moreover,  the  last  campaigns  of  the  Seven  Yean^  War  seoHd 
altogetlicr  to  justify  methods  of  evasion  and  "  ttnug  positions." 
Frederick  the  Great,  beginning  with  the  most  audadoua  offensive, 
had  ended  by  copyiitg  the  caution  of  his  antagonists,  and  each 
side  had  learnt  to  gauge  the  fighting  value  of  a  single  battalion 
so  accurately  that  to  move  a  force,  recognized  by  both  as 
adequate  for  its  purpose,  into  a  threatening  position,  sufTiced 
of  itself  to  induce  the  adversary  to  accept  the  situation  thus 
created.  Since  the  value  of  a  fortified  position  depended  largely 
on  the  ground,  the  cult  of  to|K)Kraphy  became  a  mania,  and  (as 
ClauscwiLz  puts  it)  the  world  lost  itself  in  debating  whether 
"  the  battalion  defended  the  mountain  or  the  mountain  defended 
the  battalion."  The  care  for  the  comfort  of  the  private  soldier 
was  pushed  to  such  a  degree  that  commanders  would  not  report 
their  units  fit  for  action  until  complete  to  the  Uat  gaiter  button 
and  provided  in  advance  with  the  regulation  scale  of  rations 
for  a  fined  numlier  of  days.  OvsKentnliaation  comtiaued; 
thoogh  the  sipmesioat "  divirioM  "  aad  "  coqiB  "  were  already 
known,  the  idea  these  words  now  ooav^  had  not  yet  even  come 
Into  esdstenoe.  Though  a  ceitabi  number  of  units  might  be 
assigned  to  a  subordinate  commander,  they  still  received  all 
orders,  except  on  the  battlefield,  from  the  central  authority, 
and  were,  moreover,  considered  interchangeable.  There  was 
no  personal  bond  between  them  and  their  general.  To  what 
lengths  this  system  was  pushed,  and  the  consequences  which 
flowed  from  it,  may  best  be  gauged  from  the  fact  that  in 
1S05  Mack,  when  writing  his  defence  for  his  failure  at  Ulm  (sce 
Napoleonic  Campaig.vs),  thought  it  quite  natural  to  explahi 
the  delay  in  his  movements  on  the  day  of  Elchingen  by  the  fact 
that  when  news  of  the  French  attack  was  received  he  was  bnqr 
writuig  oat  the  orders  for  the  foliowing  day,  iriiich  occopisd 
fourteea  pafw  of  foolscap  and  "  did  not  ooataia  one  sapcv- 
fluout  wocd."  Farther,  the  idea  pnwailed  ia  middle  Eurape 
that  wv  wsa  •  amttar  concerning  the  contending  governments 
in  whidi  the  ordinary  citiien  had  no  interest  whatever.  It  was 
true  that  the  result  of  a  war  might  transfer  his  allegiance  from 
one  crown  to  another,  but  this  was  scarcely  more  to  the  people 
than  a  change  of  landlonLs  Conse<iucntly  they  took  little  if 
any  interest  in  the  progress  of  a  war,  and  on  the  whole  were 
most  inclined  to  help  the  army  which  most  respected  their 
private  pro|KTty  and  was  willing  to  pay  highest  for  its  accom- 
modation while  billeted  in  their  towns  and  villages.  Since  the 
goodwill  of  inhabitants  is  always  valuable,  commanders  vied 
with  one  another  in  their  efforts  to  purdhase  it,  and  respect  for 
private  property  and  rights  reached  ss  nnpncedented  levd. 
Thus,  during  the  whole  of  the  «f  the  Netherlands  ia 

1793  the  Aiistiiaas  paid  hire  to  llie  owaen  of  the  fields  in  wlddi 
they  camped;  and  when  on  one  occasion  payment  for  lodginp 
hired  for  the  womded  was  in  anear,  the  wretched  men  were 
flung  out  on  the  stiectsi  Yet  another,  and  in  a  way  more  re* 
Biifcahle,  iBastiatien  of  tUa  tendency  oocnned  at  ^  captam 
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of  llaloi  Igr  tto  Ftgnch  (x7M)-  A  •knog  inned  party  of 
fiitA—  endeavoaifiig  to  cacape  acnaa  the  Rhine  to  Kastel, 
iwf*  nluM  tte  tiaa  «f  tbe  feny  boata  iiatfl  the  regi^ 
was  made,  and  actwlly  laid  dam  their  anna  to  the  caeaqr  lather 
than  break  the  law  and  seise  the  boats. 

The  cumulative  influcnrc  of  all  thcst-  forrcs  of  retardation 
is  easily  followed.  To  avoid  the  tost  of  iiinumcrablc  petty  cash 
transactions  with  the  inhabitjuib  tiie  troops  were  compelled 
to  have  recourse  to  the  magazine  system,  which  in  turn  tied 
them  absolutely  to  the  main  roads;  ami  the  roads  being  numerous 
the  army  had  to  be  broken  up  into  small  detachments  to  guard 
them.  Thus  the  so-called  "  cordon  "  system  grew  out  of  its 
surroundings  in  a  perfectly  natural  way,  and  was  not  due  to  the 
imbecility  of  the  generals  who  employed  it,  but  to  the  restraints 
placed  upon  them  by  custom  and  public  feding.  Nothing 
iBon  fortunate  for  the  French  oould  be  imagined.  Destitute 
ol  ail  the  panpheraalia  hitherto  oomaidend  necsaaty,  and  com- 
pcOad  te  fi^t  at  uuf  fioat  in  order  to  Mva,  tlMy  lonod  kk  tbcaa 
accumulated  map^wa  and  moving  eommya  the  beat  poaalhle 
bait  to  attract  tb^  starving  men;  relieved  of  all  inpedliiKnta, 
they  could  move  freely  through  forests  and  marshes  generally 
considered  imprar'.icablc;  and  since  from  the  magnitude  of  front 
covered,  and  the  relatively  small  number  of  troops  available,  the 
allies  could  not  oppose  an  imbroken  front  to  their  raids,  they  could 
swarm  aroimd  the  tianks  of  the  positions  and  thus  comi)el  their 
evacuation.  This  stnigRle  to  safeguard  or  turn  the  flanks  of 
positions  led,  as  before  in  Marlborough's  time  and  in  our  own 
day  in  Manchuria  and  South  Africa,  to  a  competition  in 
eitenaion,  and  at  Napoleon's  advent  it  was  common  to  find 
amiea  of  20,000  to  30,000  men  fighting  desultory  actions  over  a 
ftant  of  30  to  30  m.  This  over-extension  gave  him  his  tirsl 
flppflfttiwhy,  when  tbe  fire  and  energy  be  threw  into  bis  work, 
■art  thn  inrtlina  iBnaf  il  of  biiman  Iffs  hn  iitimnilBtrlj  itinplsjri. 
ataoped  Urn  at  oaoe  aa  a  boni  laader  of  men,  and  laid  tbe 
faaadation  of  that  coofideDK  in  bb  gindance  on  tlie  part  of  his 
tioops  which  to  the  last  proved  bis  truest  talisman  of  victory. 

For  the  details  of  Napoleon's  evolution  the  reader  is  referred 
to  the  articles  Fbench  Revolutionary  Wars  and  Napoleonic 
Cakpaigns.  and  here  it  will  sulFice  to  point  out  the  leading 
chaxactciislics  of  those  campaigns.  Having  swept  the  Austrians 
out  of  Sardinia,  he  turned  against  them  in  eastern  Lombardy, 
and  by  a  scries  of  uuttlanking  attacks  threw  them  back  into 
tbe  Alp6,  defeating  all  their  attempts  to  break  out  again  by 
what  is  now  known  as  a  "  series  of  operations  on  interior  lines," 
All  these  were  successful,  not  because  of  the  form  the  oi>crations 
tOldi,  but  because  the  enormous  increment  of  mobility  he  man- 
aged to  impian  to  his  men  deprived  his  adversary  of  all  accepted 
data  by  which  to  time  his  own  combinations.  It  cannot  with 
jutioe  lie  said  that  tbe  Ftancb  won  becauaa  they  fovgbt  harder; 
tnt  the  rapid  aawcace  of  atwoeia  coofirmed  both  toader  and 
men  in  a  ooavictioB  of  thdr  cnrnMned  aaperiority  which  led 
Napoleon  b  itoo  to  tbe  wy  btbdt  of  ditaater.  In  1 796  through- 
out he  was  acUng  fairly  in  accordarce  with  the  teaching  he  had 
imbibed  from  his  studies;  in  iSoo  he  appears  as  if  seeking  to 
determine  how  many  o\  tin:  rst,iblishcd  rules  he  could  afford 
to  neglect.  We  find  him  advancing  to  meet  his  adversary 
on  a  widely  extended  front  without  even  exploring  the  country 
to  learn  where  or  in  what  strength  that  adversary  stood.  In 
1805  this  mistake  is  not  repeated;  a  cavalry  screen  cosers  his 
advance,  and  his  orders  are  based  on  the  intciligcnrc  it  ir.insmii5, 
But  this  precaution  also  proves  insuflicient.  Cavalry  can  only 
m,  tbey  cannot  hold;  and  only  a  combination  of  circumstances 
«ycb  ha  could  not  by  any  possibility  have  fonateo  prevents 
his  enemy  fn»i  evading  tbe  blow  at  tbe  last  moownt.  What 
(ia  poaition  of  the  French  would  havo  btan  bad  Mack  carried 
out  Us  intention  of  leaving  Uira  and  dettnqrlng  all  his  accumu* 
latfcm  of  supplies  can  only  be  ima^ncd.  But  oontemponry 
evidence  proves  beyond  doubt  that  Napoleon  bad  already  tried 
the  endurance  of  his  men  to  the  utmost. 

In  tSo6  the  mistake  of  sole  reliance  on  a  cav.alry  screen  is 
no  longer  repeated.  Tbe  cavalry  now  is  backed  by  a  strong 
advanced  fiiaid,  ooa  quarter  of  the  vfaoia  anny,  foilfanring 


behind  it  at  short  distance;  and  the  whole  command  is  now 
deposed  in  such  a  aianner  that  no  natter  in  wliat  direction  tbe 
enemy  may  appear  it  can  cooccntinto  in  fiorty-eigbt  botna  to 
meet  him.  It  la  another  form  of  tbe  idea,  prombieot  hi  BtiUA 
campaigns  in  tbe  Sudan,  of  the  advance  in  squares  through  the 
desert  against  a  mobile  enemy,  the  difference  being  that 
Napoleon's  great  "batailloa  carrie"  has  the  advantage  of 
mobility  over  its  advrrsar)'.  Concentration  within  forty- 
eifiht  hours,  however,  wouUl  in  ilM-lf  be  worse  than  useless 
unless  the  ciicniy  stood  fast  to  receive  the  intended  shock; 
and  it  was  the  special  object  of  the  strong  advanced  guards  or 
flank  detachments  to  secure  that  he  should  do  so.  This  could 
only  be  attained  by  a  resolute  offensive;  no  mere  feeling  tbe 
enemy's  poaition  would  suffice  to  compel  him  to  stand,  and 
might  emn  bighten  him  into  retreat.  Hence  the  task  devolving 
upon  tbe  tmopa  thus  selected  was  essentially  distinct  from  that 
usually  ooone^ad  with  the  idea  of  an  advanced  or  flank  guard, 
and  inwilvad  the  eoneeDtton  of  nirAasinc  with  fhalr  Uvea  and 
by  the  vIvBur  of  their  action  the  time  neeeiaaiy  for  tiie  restof 
the  army  to  deliver  a  decUve  Mow. 

This  is  the  true  meaning  of  Napoleon's  maxim:  On  m 
mantruvre  qu'aulour  d'un  point  fixe,  a  phrase  which  has  been 
much  raisunderslofxl.  The  '.riX);is  lirst  engaged  lix  the  enemy 
by  the  vigour  of  their  attack,  and  thus  constitute  a  pivot  about 
whicJi  the  remainder  can  mantruvre. 

Hitherto,  however,  the  French  armies  had  been  operating  in 
a  country  in  which  loughly  one  square  mile  of  utea  would  feed 
one  thousand  men  for  two  days.  Their  freedom  from  convoys 
and  other  impedimenta  enabled  them  to  sweep  out  an  area 
sufficient  for  their  needs  from  day  to  day.  But  events  now  led 
them  into  a  region  in  which  thfa  relation  between  tbe  day's 
march  and  tbeir  subsistence  no  longer  obtained.  The  ewperoc 
in  fact  had  formed  no  concqilkni  of  the  roadlcaaneaa  and  poverty 
of  P(^d  and  East  Prussia.  His  meO|  no  Iwubp  atlS  to  pick 
up  their  day's  food  by  a  dajr's  march,  rapidly  feO  off  lit  condiliOB 
and  discipline  (for  short  commons  with  the  French  always  en- 
tailed marauding).  As  men  and  horses  lost  in  condition  the  day's 
march  dwindled  further,  with  the  result  that  hcavncr  demands 
were  made  on  the  supply  columns;  and  these  being  improvi.scd 
and  entrusted  lo  an  untrained  personnel,  the  sufferings  of  the 
troops  Ijccame  unendurable,  while  the  mobility  of  the  French 
army  sank  below  that  of  the  enemy.  I'micr  ihiM-  conditions 
the  system  of  the  advanced  guard  could  no  longer  be  trusted  to 
work.  Moreover  the  Russians,  though  deficient  in  the  dash 
neccssar>-  to  win  victories  in  attack,  have  always  taken  longer 
to  defeat  than  any  other  continental  troops,  and  in  the  abort 
winter  days  of  tbe  first  half  of  tiie  Foli^  campaign  the  emperor 
bad  no  longer  time  to  beat  them  into  dissolution.  Tbe  Ruiaiana 
would  fight  all  day  and  tctient  at  night.  Aa  they  fell  badi 
along  thdr  communicationa  their  feeding  was  easy.  The 
exhauste<l  French  could  now  overtake  ibMOi  and  the  emperor 
was  at  length  comp«-lled  to  adopt  an  expectant  attitude.  Not 
before  Fricdland  (June  14,  1807),  when  the  days  were  long  and 
the  country  dry  and  everywhere  passable,  did  bis  calculations 
of  time  and  ^pnoe  prove  lealiaed  and  tbe  ayatem  jnstifled  by 

the  results. 

When  in  1S12  he  .igain  attempted  to  apply  it  at  Vilna  and 
Smolensk  the  Russians  successfully  re[H"atcd  their  tactics  of 
evasion  on  every  occasion,  until,  when  they  had  fallen  back  to 
Korodino,  their  enemy  had  so  far  diminished  that  a  battle  in  a 
selected  position  promised  reasonable  chances  of  success. 

Meanwhile  a  fresh  devdopnwnt  in  tbe  tactics  of  the  three 
arms  added  a  new  weapon  t<k  Ktpolaon's  armoury,  rendering 
the  applicatkm  of  his  systen  or  any  variant  of  it  naifcedly 
man  certain  and  efficaoous.  Whilst  tbe  infantry  wUcfa  fonght 
under  Nspoleon^  eagka  bad  been  afwdily  deteriorating,  owing 
to  tbe  exorbitant  demands  his  ceaseless  maTching  campaigns 
had  made  \ipon  them,  the  quality  of  his  enemies  bad  been  as 
steadily  improving.  The  growth  of  the  sentiment  of  nationality 
had  rendered  it  possible  to  throw-  aside  the  rigidity  and  impedi- 
ments of  the  old  conditions.  There  was  no  longer  any  fear  that 
men  weidd  dsseit  if  csUed  on  to  bivoDae  or  M  ntioaa  failed  to 
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come  up  to  the  accepted  standard,  and  tbe  wawittnl  points  of 
the  Fieiich  infantry  tartics  having  been  aaiiniilated  they 
davdqpwl  a  idativdy  faj^wr  standard  of  codmaBce  as  measured 
by  tbiM.  HtuaimA  t»  ic^aaanndtaemmtbatdBUnLc- 
iban  before  B^htfaB  gave  tbem  die  oppoitoidtjp  «f  nithdnwai; 
and  the  evolution  of  the  artillery  arm  (see  Ajoiiuert)  «L  last 
gave  Napoleon  the  weapon  he  required  to  ne&e  tbe  ideal 
inipl.intcii  in  his  mind  by  his  teacher  du  Tail,  vix.  cotuentrali^H 
of  ike  drstruiiixc  elements  cm  the  dtcisive  point,  which  was 
derived  oriRinally  from  the  annlogj-  Iwtwccn  the  attack  on  a 
fortress  and  the  conduct  of  a  battle.  A  battle  is  but  an  abbrevi- 
ated siege,  or  a  siege  a  prolonged  battle.  In  the  former  the 
object  is  to  purchase  time  at  the  cost  of  men's  lives,  in  the 
latter  to  economize  men  by  expenditure  of  time;  but  in  Iwth 
the  final  step  is  the  same,  viz.  the  creation  of  a  breach  of  con- 
tfandty  bi  die  enemy's  defence  through  which  the  assaulting 
"fcifM  can  penetnte  to  the  heart  af  his  positkni.  Thanks 
to  tbe  increased  mobility  in  tiie  field  artillery  and  AiU  in 
i|«iMiHm  it  (the  nstth  of  yeaa  of  eqieiieiice),  it  was  wnr  pos- 
dble,  once  tlie  ain  el  tiN  ennny^  iBfHitiy  bad  been  iiutiea^ 
to  bring  up  masses  of  guns  to  case-abot  mte  and  to  breach 
tbe  living  rampart  of  the  defence;  and  timragb  tbe  gap 
thus  created,  infantr>'  or  cavalr\'.  or  both  combined,  poured 
to  overwhelm  the  last  rescr\'cs  beyond.  This  step  complcle<l 
Napoleon's  means  of  dcstrojnng  that  "  independent  will  jxtwcr  " 
of  his  ndversar)'  which  is  after  all  the  greatest  variable  in  the 
whrili  ;in:i!)lcm  of  war.  His  advanced  guard  cngagc<l  and  tixcd 
his  enemy's  attention,  inducing  him  prematurely  to  us<-  up  his 
reserves,  and  when  the  battle  was  "  rijx-,  "  lu  use  liis  own 
expression,  the  great  blow  was  delivered  with  overwhelming 
suddenness  by  the  balance  of  freih  tfoopa  wluch  he  had  in  hand. 
But  the  whole  of  his  action  depended  esicntially  on  an  exact 
mpfneciBtion  of  the  endunBceof  his  owl  tnops  first  engaged, 
St  tbo  coat  ot  vluMB  the  reaeraa  were  aaved  up.  It  was  the 
poMMrfan  of  tUi  DMtbod  wUcb  lendcnd  Ni^aleoa  supreme 
ipon  tbe  battlefield  «ad  ftdly  Juatified  tbe  idnctaiue  which  his 
enemies  abowed  to  baaardtta  issue;  but  in  tbe  end  it  also  proved 
the  cause  ol  his  downfall,  for  in  his  fruitless  efforts  to  bri:  t  hn 
allies  to  action  in  1813  he  so  completely  wore  out  his  troops  that 
it  became  physically  impossible  for  them  to  meet  his  demands. 

The  campaign  of  1813  deserves  attentive  study,  for  in  it 
N.apolcon  was  both  at  his  best  and  worst,  acting  as  strategi.st 
pure  and  simple,  apply-ing  the  means  at  hand  to  the  attainment 
of  the  objict  in  view  almost  without  a  second  thought  for  the 
diplom.itic  relations  which  so  often  hampered  his  military 
action,  notably  in  1814.  In  the  famous  "  defensive  campaign  " 
of  llielatlciyear,  which  is  usually  held  up  as  a  model  for  imi  tat  ion . 
bo  can  baldly  be  said  to  have  acted  as  a  strategist  at  all,  his 
movements  bdng  primarily  directed  to  the  destruction  of  the 
fttltontl  tdsthwa  esstiog  between  the  three  allied  monarchs, 
not  to  tbe  annibifaMiaii  ot  their  mpectivo  amieBi  »  taak  for 
wMch  iiom  tbe  fiiit  he  bnwf  Ms  wsoMWii  to  be  cnthi^  bia^ 
qoate.  The  Waterloo  cantpaign  (f.v.)  again  nveab  tbe  appli- 
cation of  this  system  in  its  moat  finiabed  fonn.  That  it  fatted 
ultimately  was  due  primarily  to  atmo^iberic  influences  beyond 
the  em]>eror';,  tunlrnl,  and  in  the  second  place  to  the  intro- 
duction oi  a  new  lai-.iral  method  by  the  Kritish  army  for 
which  his  previous  c.xi>erience  had  in  no  way  prepared  him. 

That  after  the  event  Nap<il<-on  should  have  sough,  to  justify 
himself  is  further  proof  of  the  csscnliid  duality  of  his  nature, 
which  only  rose  to  intuitive  genius  in  war  under  the  pressure  of 
visible  and  tangible  realities.  Relaxed  from  excitement,  he 
was  the  aeatiBO  of  Ua  nnQaBdiiigs,  controlled  by  contemporary 
thought  like  everyone  else;  and  it  is  to  failure  to  noogniae  this 
doaKty  hi  his  mind  that  all  subsequent  confurion  fal  ttratcgical 
thought  owes  iu  origfai.  It  was  clear  that  tbe  csieer  of  mch  a 
genius  oouM  not  paas  lumoticed  by  mlHiaiy  oiticB,  benoe,  even 
while  it  was  still  in  tbe  naUng,  eveqr  student  ol  the  military 
art  felt  compelled  to  paas  {udgraent  upon  its  incidents  merely  to 
shfiw  that  he  was  abreast  of  the  times.  More  or  less,  each  one 
tried  to  show  that  Napoleon's  victories  were  due  to  the  observance 
of  the  critic's  own  bobbies.  These  men,  brought  up  on  the  oki 


military  claasica,  and  unaware  of  tbe  reaaelem  current  of  social 
changes  which  was  seething  around  them,  instinctively  distorted 
facts  to  fit  in  with  their  pnoonocbied  theories.  This  is  always 
inevitable  with  regard  to  ooBtcin|Mniy  cdtidam,  ainoe  diatanoeof 
Umc  is  always  needed  to  bring  faMdmni  to  tbefrtniepcfspective. 
It  is  quite  deer  fknm  bis  Innmnerabie  wportHi  oonversations, 
and  it  is  quite  netunl  when  one  oouiden  Napoleon's  age,  that 
in  the  back  of  his  mind  he  stood  rather  in  awe  of  these  older 
and  often  far  more  deeply-read  men.  In  any  c-.a.se  it  w.is  quite 
obvious  to  him  that  his  military  reputation  would  stand  or  fail 
by  their  collective  judgment.  Hence,  as  soon  as  he  had  leisure, 
he  set  himself  to  explain  his  e.\ploits  in  terms  which  they  could 
understand.  That  he  would  be  criticiased  for  his  frequent  de- 
parture from  established  practice  (for  instance,  in  needing 
his  communications,  and  again  and  again  accepting  or  foreing 
on  a  battle  in  situations  in  which  defeat  must  have  spelt  otter 
ruin)  he  was  well  aware.  Hence  to  stifle  auch  '^i'^m  in  sdvMMe 
he  went  out  of  his  way  to  accentuate  the  can  be  bad  devilled 
to  his  coBimtmiffltinns,  aa  in  tbe  Marengo  can^aign,  at  Dfan, 
at  Awtarliti,  and  again  and  again  in  tbe  oaaqiaigns  of  Watftaa 
and  of  Dresden.  But  the  truth  really  is  that  as  kag  as  he 
adhered  to  Us  "bataflbn  canfe**  fsmatien,  and  the  country 
in  which  he  was  operating  waa  fertile  T'^gbtffWlHil'"'  his  men, 
his  communications  mattered  Httle  to  hfan.  Rls  certainty  of 
victory,  if  only  the  enemy  could  be  induced  to  stand,  was  so 
great  that  he  coidd  fight  his  way  through  to  where  his  rein- 
f<ircfmcnts  were  prepared  for  him.  in  whatever  direction  suited 
him  licst.  Whilst  he  admitted,  .xs  all  must  do,  the  sound  common 
sense  at  the  bottom  of  all  rules  defluced  from  centuries  of  experi- 
ence, he  never  raised  them  to  the  dignity  of  inviolable  principles, 
as  be  did  the  principle  of  the  fixed  pe>int  asa  pivot  for  manoeuvres, 
the  case-shot  attack,  and  tbe  employment  of  the  aMMf-forrfs 
finiraU.  It  seems  indeed  as  if  these  fundamental  piin^ilM 
appeared  (0  bis  Bdnd  so  adf-evidcnt  that  be  awuiiwd  them  ae 
commoQ  knowledge  in  every  intelligent  ndnd,  and  benoe  never 
took  tbe  tmdde  to  eipiabt  tbem  to  Us  nanhili,  tbeei^  he  dU 
condescend  to  aOttde  to  dwm  when  wrttiag  to  bit  bratber  Jenme 
and  to  Eugtoe  dc  Bcauhamais,  with  the  limitations  of  whose 
minds  he  was  qiute  familiar.  Marmont,  Rogniat,  Soult  and 
S*  Cyr  '.yt  rr  nn::.  fur  whose  intellect  he  had  the  highest  esteem, 
and  all  wrote  at  length  on  the  subject  of  his  camp.tign*.  yet 
not  an  expression  in  their  works,  not  a  mancruvre  in  their 
independent  commands,  can  be  held  to  betray  a  kn<iwlcdge  of 
what  was  reaUy  ihc  5<?rret  of  thf  emjwrur's  sULCessfjs.  For 
instance,  by  the  year  1H12  Marmont  may  fairiy  be  assumed  to 
ha\'e  learnt  all  he  ever  cotdd  learn  from  Napoleon's  example;  yet 
at  Salamanca  we  find  him  manomivring  quite  like  one  of 
Frederick's  generals.  Napoleon  would  have  attacked  Welling- 
ton with  a  strong  advannd-guard,  one-toirtb  of  bb  command 
at  the  least,  and  whilst  tbe  Utter  wet  bulcd  In  wudiac  «§  Ui 
assailant's  successive  blows  the  empww  would  have  swung  tbe 
remainder  nrand  tipon  Iris  enenues'  fbnk,  and,  with  a'  thm>lD- 
one  superiority  at  tbe  decisive  point,  have  driven  him  off  tbe 
road  back  to  Salamanca.  TUs  idea  never  even  entered 
Marmont's  bead.  Watching  Wellington  with  a  screen  of  vedettes 
only,  he  set  his  whole  army  in  motion  to  march  round 
his  llank.  like  Frederick  at  Ltuthen  An  .Austrian  army  in  the 
old  da)-s  would  usually  stand  to  be  surrounded,  but  Wellington, 
instead,  set  his  whole  force  in  motion,  i.e.  manonivred.  Again 
in  1813  (just  after  frequent  conversations  with  the  emperor, 
in  one  of  which  the  latter  stated  his  opinion  that  war  was  a 
"  science  "  like  any  other,  and  that  some  day  he  would  write  n 
bookout  of  which  any  ooe  could  learn  it),  Marmont,  in  coaMMBd 
of  the  Vl.  corps,  found  himself  opposed  to  the  SUcstan  army 
under  Blttcber,  and  immediately  took  up  a  defensive  position, 
wUchbeoocupiedfagrtwo  lines  oi(  brigsdes  dcpkgKd  in  line  and 
tchcloosd  fram  left  to  ti||it>  Mb  one  who  had  eulend  fate  tbe 
spiiit  ef  the  emperor's  metliod  ooaM  have  adopted  such  a 
formation.  Instanoes  of  a  similar  nature  might  be  multiplied, 
and  their  mtdtiplicity  need  surprise  no  one  who  has  studied  tbe 
psychology  of  action  taken  tmder  circumstancea  of  intense 
eadtenont  or  fanmlnimt  danger,  lloat  of  «a  baoir  nks  for 
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oonduct  in  all  kinds  of  cmerKcndea,  but  how  often  afterwards 
could  anyone  describe  with  accuracy  the  mental  process  by 
niikfa  Ut  actioa  in  aucfa  crises  was  dictated?  Probably  never. 
LitMitfvdy  tke  aiud  ascngabM  tli*  i^pit  course  and  fixes  upon 
it,  tad  vflk  the  wMifinii  «( tte  oHnaqr  finds  it  istposHble 
to  recin  tte  order  la  nMdi  As  hctt  pwsenturt  thsnsslwB  to 
his  consdousoesa.  In  war  these  smerjencin  are  oonstantly 
arising,  so  that  by  degrees  the  nooDection  of  them  becomes 
blurred,  and  the  chief  actor's  presentation  of  them  is  often  the 
least  trustworthy  testimony  we  possess.  The  act  speaks  for 
itself,  Kut  whiTc  hundreds  of  thousands  of  acts  arc  1  rowilod 
into  the  short  compass  of  a  campaiRti,  a  true  view  of  their  whole 
can  only  be  obtained  when  .tJI  have  become  accessible  and  lime 
OBaodpates  criticism  from  partiabty.  But  nations  cannot  afford 
to  wait  untfl  lapse  of  time  renders  it  safe  to  publish  all  diplomatic 
afmA  other  secrets;  and  many  were  ready  to  attempt  the  solution 
•f  the  problems  of  Napoleon's  career. 

The  BMSt  pomiiient  were  Jomini  (9.  t.).  speaking  for  the 
Fl«llchaniijriiadClsiisewiU(f.vO>f<>rthiePnissian.  Theformcr, 
•  astive  of  Sipiti«rlu4  1m4  Mtnwtad  tlw  attention  oi  Napoleon 
tiy  flM  iairi^  bb  aMdns  lerahd,  and  had  hem  ittwM  by 
him  to  the  staff,  where  he  served  under  Ncy  abaost  ooatiatiously 
from  1806  to  1813.  In  the  latter  year  then  it  M  dottbt  that  he 


Famiaf  Froat  l»  a  Flaafe 


did  valuable  service  in  the  opecatioos  cubninatiog  with  the 
battle  of  Bsutseai  but*  recetvu^g  no  adequate  lecngnitioa  for 
tbwB,  he  dmrted  to  theaifa,  and  was  attached  by  the  emperor 
Algaader,tfttcieapin  he  leadswdcoiMplfWoas  service.  Botabiy 

at  Leipzig:  but  his  desertion  caused  Urn  to  be  viewed  with  sudi 

■Sillted  ilibiavour  by  all  honourable  men  that  he  speedily  sank 
iatO social  oblivion,  although  he  remained  in  the  Russian  service 
tiatfl  his  death  in  i86q.  Neverthclcji,  though  he  hail  desiTtt-d 
llis  cause,  he  .still  retained  unbounded  admiration  for  the  gtiiius 
of  his  great  master,  whose  reputation  certainly  dix-s  not  sutler 
at  his  hands,  except  for  the  excess  of  adulation  and  iKimbast 
with  which  his  historical  writings  arc  disfigured.  But  his  social 
bolation  cut  him  off  from  authentic  eyewitness  sources,  and  he 
was  by  nature  an  inveator  of  systems.  The  secret  of  Napoleon's 
success  he  found  in  tiM  qretem  of  "  interior  lines  "—a  pluan  be 
invented  to  dufmatr  a  oicthod  wUch  waa  shneit  as  dd  as  war 
itsdl;  and  fma  this  qratem  be  deduced  its  opposite,  "catefiar 
Kacs, "  and  a  whole  sequence  of  otheis,  which  In  tlie  end  all 
resolve  themselves  mto  the  same  idea.  A  diagram  will  make 
the  matter  clearer  than  many  words.  B  aa  army  A  stands  in  a 


central  position  relatively  to  two  other  armies  B,  C,  converging 
u|>on  it,  then,  if  it  moves  against  each  in  succession  and  beats 
them  both,  it  is  said  to  act  on  "  interior  lines  ";  whibt  B  and  C 
act  on  "  exterior  lines.  "  What  It  is  said  to  do  when  at  the  iint 
shock  B  beats  it  out  of  existence  the  boolts  fail  to  inform  us. 
From  tliis  theoKm  are  deduced  in  succession  the  advantages 
and  disadvantaics  of  salieat  and  wi  eatwiag  aaglea,  Ac,  With 
irtiich,asarule,adlitary  Ustorisas  so  tmHy  befog  thriri 
Since  the  object  of  ail  strategy  is  to  bring  the  Cteotsat  [ 
force  to  hear  tugtdMt  the  decisive  point,  It  is  obvious  to  eric  why 
armicH  shouM  nut  always  be  concentrated,  and  why  they  should 
ever  divide.  The  answer  is  that  a  given  district  and  a  single 
road  will  only  subsi.st  atrrtain  number  of  men.  a  number  which  in 
practice  is  found  to  l>e  about  60,000  with  their  requisite  g:un$  and 
train.  Hence  an  army,  say  of  130.000  men,  not  only  cannot  sub- 
sist on  a  single  Une  or  road,  but  when  divided  into  two  equal  parts, 
and  separated  only  by  a  short  day's  march,  is  really  more  ready 
for  instant  action  than  an  army  of  90,000  on  one  road.  Separa- 
tion, therefore,  when  large  numbers  arc  in  question,  is  a  necessity 
of  existence,  not  a  matter  of  free  choice;  but  when  it  is  thus 
forced  upon  a  OBBUiawler  he  legulates  the  rate  of  his  march  so 
that  his  separate  columns  cannot  be  attacked  aingiy  bcfoce  the 
heads  «l  Iwth  an  withb  supportiag  distance  of  one  another; 
the  jawsoftheciadm then cIhkoo the aiit,aad«ideni  the  sat 
proves  herder  than  the  crndcen  the  nut  is  cnnhcd.  But  tUs 
calculation  reposes  on  an  accurate  knowledge  of  the  marching 
r>owcrs  of  the  adversary,  and  it  was  in  this  that  Napoleon's 
enemies  failed.  Accustomed  only  to  their  own  dclilicrate  iiietlnxls, 
they  were  quite  unable  to  imagine  Napoleon's  lightning-like 
rapi<lity.  .Marrhing  tncnty-t'ive  miles  in  a  day,  his  whole  army 
would  hurl  il-sclf  on  one  of  the  columns  whilst  the  other  was  still 
too  far  oil  to  come  to  its  aid.  or  if  they  had  already  approached 
so  close  that  mutual  co-operation  was  imminent ,  he  would  send  a 
detachment  against  one  to  purchase  time  by  the  sacrifice  of  its 
men's  lives,  and  would  then  strike  at  the  other  with  the  bulk  of 
his  forces  united.  How  the  detachment  executed  its  task  depended 
chiefly  on  the  nature  of  the  gnmnd.  It  might  fight  a  seiica  of 
if  asnrrwihaiaf  leaaiyr  ~ 


on  its  opponent  by  the  vigeor  of  Its  attache; 
for  that  then  coald  be  no  rule,  and  drcumstaacta  alone  could 
dedde.  In  this  form  Napoleon  won  most  of  his  earlier  successes, 

but  a  little  reflection  will  show  that  the  rrnthod  depended 
essentially  upon  his  superior  mobility  and  the  willingness  of 
his  enemy  to  li^ht  or  the  reverse.  In  time  this  ilawncd  upon 
his  opponents  alsti,  and  when  in  iSij  around  Dresden  he 
tried  to  put  this  plan  into  iojie  the  iilli<il  ruliim:i  it-iniiiiiately 
threatened  retreated  before  him,  whilst  the  other  continued  its 
advance,  thus  compelling  him  to  return  to  succour  his  retaining 
detachment,  which,  of  course,  could  not  struggle  on  indefinitely 
against  a  marked  superiority  of  numbers.  He  himself  confessed 
during  the  September  days  in  Dresden  that  this  j«u  de  se^ 
ffjcMl,  as  he  described  it.  had  coniplet^  hrakco  down  his  anqr. 
If,  on  the  other  hand,  the  commander  oil  the  central  army  under- 
estiawtcs  his  opponent^  auudiing  powen  Its  doom  is  sealed, 
for  both  hb  flanks  are  turned  in  advance  and  he  comes  under 
a  concentrated  fire  to  which  it  can  only  oppose  a  divergent 
one.  This  difference  is  more  marki  c!  nnw  than  formerly;  and 
stated  in  its  extreme  form,  for  ritle  lire  only,  it  really  means 
that  every  bullet  fired  from  the  circumferciue  sian<ls  a  tenfold 
Ix-tter  chance  of  hitting  something  vulnerable  than  th<ise  direi  ted 
from  the  centre  towards  the  rirrumferrnre.  The  i;.ril\^  ilvation 
for  an  army  thus  threatened  is  to  move  by  a  lateral  march  out- 
side the  jaws  of  the  crackers,  and  fall  on  one  Umb  only,  when, 
if  it  is  tactically  formidable,  it  stands  a  good  chance  of  over, 
whelming  the  force  immediately  opposed  to  it  before  the  others 
can  arrive.  For  uataace,  at  JLQoiggriUa,  if  the  Austrian  main 
amy.  pWotlag  on  the  tod  point  made  bjr  their  and  and  4th 
oeipe  engaged  with  Prince  Fiederick  Chariest  army,  bed 
swung  round  the  nwslidng  rii  corps  upon  that  of  the  crown 
prince  by  a  shaft  maidi  ol  from  six  to  eight  miles,  the  Kibe 
army  wouM  have  etracfc  a  blow  in  the  air,  and  the  situation 
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uld  have  been  rescued  in  spite  of  the  slonTieas  and  indecision 

of  previous  movements.  An  army  skmding  on  irtcrior 
lines,  therefore,  occupies  a  position  of  niivanla>;e  or  the  reverse 

accordirig  111    the   skill   of   ils   Icadur    a:id   iLb   own  inherent 

fighting  capacity,  and  this  whether  its  position  arises  from  opera- 
tioM  dining  the  actual  coune  o{  hosUUtics,  or  from  ciicum- 
Btanca  already  pre-existent  in  peace  time,  as  for  initance,  the 
configuratioQ  of  frontiers.  Tbe  pbrase,  therefore,  "  the  use  of 
tnterior  linei) "  tlioq^  cooMDient  to  those  who  are  thoroiighly 
agreed  as  to  its  fimitations,  of  itsdf  espfauM  notUng,  and  is  a 
pitfall  for  the  ineipcrienced. 

A,  however,  in  moving  as  suggested  against  his  enemy's 
outer  flank,  exposes  at  the  same  time  his  own  communications 
with  any  place  lying  directly  behind  his  point  of  departure. 
If  his  army  suiiL-ti  unly  from  slowness,  but  is  really  superior  in 
fighting  power,  this  risk  may  be  lightly  taken — victory  settles 
■U  tkbip.  In  prapoitioo,  bowcwr  as  tbe  icsidt  of  collision  is 


doubtful,  alternative  lines  of  retreat  or  supply  will  bo  advtn* 
tageous.  Hence  a  broad,  if  possible  a  concave  or  re- 
cntednc,  base  or  itutillg-line  is  of  great  imporUncc,  and, 
since  as  an  invader  pcnetntct  into  Us  enemy's  country  hi*  base 
bcmnca  salient,  whilst  that  of  tbe  defemkr  beoomcs  re^itrant, 
we  have  here  a  compensating  arrangement  which,  under  given 
conditions  of  countr>-,  equipment  and  the  like,  fixes  the  striking 
ratlius  of  an  aggressor  precisely  as  was  the  case  in  former  times. 
The  case  of  the  French  invasion  of  Russia  in  1812  is  an  illus- 
tration. The  Russian  base  at  any  moment  may  be  considered 
as  formed  by  lines  traced  just  outside  the  striking  radius  of 
fmaU  bands  of  French  marauders;  the  French  base  as  including 
aU  the  territory  in  their  occupation,  for  within  that  area  they 
were  free  to  fortify  or  protect  any  accumulations  of  stores  and 
•applies  they  chose  to  make.  By  the  time  the  French  reached 
liOMMT  the  KoMbiit  amid  alfoid  to  attack  then  fram  any 
dnettait  for,  whatoNr  bivpened,  retreat  into  tkcfr  own 
■adevaitated  country  was  always  open.  The  Sooth  African 
Wlf  aft>rds  a  modem  example  of  tt.e  same  thing. 

lliese  ideas  are,  after  ail,  dementary,  and  readily  grasped 
even  by  the  average  intellect,  though  many  volumes  have  been 
devoted  to  proving  them,  and  yet  they  arc  all  that  Jomini  ami 
his  followers  have  to  offer  us — a  fart  th.at  txjth  explains  and 
justifies  the  contempt  with  which  military  study  was  so  long 
regarded  by  practicBl  aoUm  In  England. 

Clausewitz,  however,  appeooched  his  snbjeet  fiRMn  a  higher 
standpoint.  Gifted  with  a  mind  ol  ao^tbnsl  power,  which 
he  had  tndned  to  the  utnoat  In  theadhoalof  aenianpldlMophy» 
•ad  having  teen  war  from  tbe  beaten  aide,  he  knew  wdt  that 
■omctfaing  more  than  phrase-making  was  needed  to  force  a 
gRSt  nation  to  the  final  abnegation  of  its  independent  will. 
Be  stood  tbnagkout  In  the  doeett  cooMiiaB  with  tbe  dbfectiag 


wills  which  guided  the  German  nation  to  achieve  the  final 
downfall  of  Nl^toteon;  and  he  knew  that  these  men  were  neither 
bunglers  nor  fools,  but  men  whose  cxpcrienrc  well  entitled 
them  to  the  authority  they  exercised.  Hence  he  reasoned 
that  the  catastrophes  they  had  shared  in  common  needed 
deeper  analysis  than  they  had  as  yet  received.  First  of  all  he 
sought  a  satisfactory  definition  of  what  war  really  meant, 
and  he  fiound  the  dooest  analogy  to  it  in  the  "  unrestricted 
oooqietition  of  the  buaiaeas  wodd. "  Had  be  written  in  modscn 
times  he  wooM  doubtless  have  cast  it  m  the  Darwfauaa  UHMld, 
via. "  war  is  the  struggle  for  existence  transferred  to  the  national 
plane,  "  and  this  is  a  far  more  important  contribution  to  sociology 
and  ihc  welfare  of  humanity,  and  will  certainly  cxcrrisr  m\]rh 
RTeaicr  inllucncc  on  tlic  evolution  of  the  nations  (on  which,  .-ificr 
all,  the  fate  of  the  individual  depends)  than  all  the  worlcs  of 
Darwin  and  Herbert  Spencer  combined.  This  transference 
of  the  question  to  the  national  plane  is  in  fact  their  very 
antithesis,  for  whereas  the  survival  of  the  fittest  threatens  the 
stability  of  sode^  on  the  principle  of  the  Kilkenny  cats,  the 
survival  of  the  ntoe  neocsritates  ita  ooheienoe.  Neat,  Clause- 
wits  analyMd  his  subject  into  its  ooBStitnent  fkctoia.  In  tbis 
process  he  investigates  all  Che  tfasnriea  of  faeeea  and  geonetricnl 
relations,  only  to  discard  them  as  qidte  Inadequate  sohitioBS  of 
war's  many  plienomeiia:  and  fn'.nll\\  as  between  equally  armed 
opponents,  he  .shovvj  that  essentially  success  in  war  depends  on 
the  moral  faetors  only.  First  is  "  courage  "  in  all  its  forms, 
from  its  lowest  manifestation  in  the  excitement  of  a  charge,  to 
its  highest  in  the  fearless  acceptance  of  supreme  reponsibility  in 
face  of  the  most  imminent  personal  danger.  Next  conies 
"  duty,"  again  in  its  widest  sense,  from  the  uncomplaining 
enduiance  of  the  humblest  musketeer  in  the  ranks,  to  the  readi- 
ness of  tbe  i^de  nation  to  suimdt  to  the  aaailice  o^  and  tbe 
restnint  00,  pfrtwml  liberty  that  readiness  for  war  cBtaQs. 
This  "  reafflness, "  moieoiver,  he  shows  to  be  canlftial  (for  nations 
with  land  frontiers),  for  Indubitably,  under  the  con<Utions  then 
prevailing,  the  surest  guarantee  of  victory  In  the  field  was  the 
concent  rat  iiin  of  every  man,  horse  and  gun  in  the  shortest  lime 
on  the  dttiMve  {x)int.  Thus  only  rould  the  advantages  of 
greater  wL-alih,  larger  population  and  so  forth  he  neut ralizt.-d; 
and  the  growth  of  mo<lcm  means  of  communication,  railways, 
telegraphs,  <tc.,  have  only  confirmed  his  position.  It  has  been 
the  gradual  appreciation  of  portions  of  Clauscwitz's  teaching, 
enforced  by  the  drastic  ksBons  of  1866  and  1870,  which  baa 
turned  all  E«iiope  into  an  aimed  camp,  and  this  fact  mnst, 
for  generations,  stultify  aU  ideas  of  European  disarmament. 
For  since  eveiything  depends  on  instantaneous  readiness  for 
action,  it  is  absurd  to  expect  that  any  nation  will  voluntarily 
consent  to  throw  away  the  advantages  thc-se  sacrifices  have 
oliLiinerd  by  agreeing  to  delay  at  the  very  moment  when  its 
existence  is  most  gravely  threatened.  An  UniOidbr  nitfonbsS 
obviously  everything  to  gain  from  delay.  • 

All  this  portion  of  Clau.scwitz's  work  is  fundamental,  and  no 
changes  in  armament  or  other  conditions  can  ever  aSect  it; 
it  applies  as  much  to  land  as  to  sea.  power,  and  essentially  was 
the  doctrine  of  Ndson  and  St  Vincent.  Indeed,  at  sea  Mdsan 
was  in  advance  of  Napoleon,  for  he  quite  nndeirtood  the  advan- 
tage to  be  gained  hi  pardjnlng  tbe  independeitt  wS-powcr  of 
his  opponent  by  a  vigorous  attack,  and  was  wiBnig  to  stake  hn 
existence  upi;>n  this  principle,  notwithstanding  the  infinitely 
more  uncertain  elements  of  wind  and  weather  which  conditioned 
his  movements.  But  the  rest  of  Clauscwitz's  teaching  is  too 
deeply  coloured  by  his  personal  experiences,  and  he  stoo<l  in 
too  close  a  relation  to  the  events  of  his  time  to  be  able  to  fot  as 
the  details  of  the  whole  subject.  Although  he  was  the  first  to 
seize  the  meaning  of  Napoleon's  case-shot  attack  (the  descrip- 
tion occurs  for  the  first  time  in  his  Campaipt  of  z8ij),  he  did 
not  reallM  hew  this  mi^t  be  applied  to  the  destruction  of  what 
he  UnseK  famnlated  as  the  moot  aetlow  «f  aU  the  many 
fndetcnninate  fsictors  with  widdi  a  commander  ti  called  upon 

to  deal,  viz.  "the  independent  will-power  of  his  opponent." 
He  saw  clearly  enough  that  time  and  space  were  the  underlying 
cooditioaa  of  aH  strategical  cakoktian,  and  that  time  coaki  be 
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bought  at  the  cost  of  men's  lives;  but  he  did  not  take  the  next 
Step  forward  and  show  how  these  calculations  must  ine\ntably 
be  upset  if  the  enemy  pos&essed  the  power  of  destroying  men 
faster  than  experience  led  one  to  expect.  He  formulates  from 
liis  experience  that  a  force  of  the  magnitude  of  a  division,  say 
M^ooo  ncB,  caa  boU  aii  ovopoweriitg  enemy  at  bay  for  about 
ib  houn,  and  an  aniy  oaqM  can  hardly  be  dcatrayed  in  leas 
dMnadayjom  theae  data  he  base*  hbeitiMtetaf  the  naicliiQg 
area  which  an  army  may  &afely  cover.  But  ivhat  if  a  new  and 
unexpected  method  of  appMng  "  the  means  at  hand  to  the 
attainment  of  the  object  in  view  "  suddenly  wipes  out  the  divi- 
sion in  two  hours,  or  the  army  corps  in  six?  In  th.it  case,  surely, 
the  iniiopendcnl  will-power  of  the  adversary  would  receive  a 
most  unwelcome  check.  Nor  did  he  ever  clearly  formulate  as 
a  principle  the  importance  of  mobility.  Every  one  of  cour&e 
baa  in  a  general  way  understood  the  advantages  of  "  getting 
then  fint,"  and  ail  of  us  have  for  years  been  familiar  with  the 
inportano*  which  Napoleon  attached  to  rapid  marriiing.  But 
the  teodenqr  lun  alrnya  heen  to  oonifaler  the  late  of  matdiiBg 
in  itsdf  as  an  {nvaiiahfe fKtoi^  aad  to  cakiilate cvojr  operation 
or  disposition  from  the  doe  a  colnnm  BoimaOy  takes  to  deploy 
into  position  from  a  road  or  defile.  But  no  systematic  ri'timyit 
to  determine  the  advantages  which  might  on  occasion  be  obtained 
by  s;icrifit:ing  comfort  and  convenience  to  the  acceleration  of 
a  m.irih  hii!i  ever  been  undertaken.  Yet  Napoleon  saw  and 
appreriiLiL-d  ifie  pLKii",  and  it  must  remain  a  riddle  for  all  lime 
bow  such  a  mind  as  CLauaewiLs'a,  which  again  and  again  had  seen 
at  first  hand  the  eoaMquenH  wUcfa  followed  from  Napoleon's 
morche  dt  tunrnmn  fiini  and  tnioa  npon  the  roads,  infantry 
and  amibf  aovtBg  in  mua  acnM  cmiitiy— could  have  failed 
to  place  OB  leoonl  the  eaionioaa  advutafea  which  m|^t  follow 
Ka  adoptkn.  Hie  hook  aa  it  stood,  hewever,  bcoune  the  bible 
of  the  PnuafaiB  aniqr,  aad  ita  oompidiension  is  an  indispeoBable 
preliminaiy  to  all  vseful  study  of  oontemponiry  practice  in  war. 
Moltke's  mind,  and  that  of  his  whole  generation,  was  formed 
upon  it.  To  its  strength  the  Germans  owed  all  their  successes, 
and  to  its  wfahnwifi  oertain  giave  moan  that  wen  alnaBt 
disasters. 

Meanwhile  the  progress  of  invention  suddenly  destroyed  the 
governing  condition  of  all  previous  experience.  The  Napoleonic 
strategy,  as  we  have  shown,  depended  primarily  on  the  certainty 
of  dec^ion  conferred  oo  him  by  hia  "  raw  shot  attack  bat 
the  fatrodactioB  of  the  hmg^aage  infantty  tjfle  (nmsdeteder) 
■tedcnd  it  practically  impossible  to  bring  the  maaaes  «f  artillery 
to  the  dose  ranges  required  by  the  Napoleonic  method.  In 
the  1S50  campaign  (see  Italian  Wars)  between  France  and 
Austria  both  sides  were  h.indlcd  with  such  a  general  absence 
of  inielliKi^nce,  and  the  m.irksm.inship  of  the  Austrians  in 
particular  was  so  very  inferior,  that  neither  side  derived  adv.in- 
tage  from  the  change.  But  when,  in  1861-65  (see  .\mrki<:an 
Civil  Wak),  the  theatre  of  interest  was  transferred  across  the 
Atlantic,  the  other  causes  united  to  give  it  immense  importance. 
America  in  the  sixties  was  almost  as  roadless  as  East  Prussia 
snd  Silesia  in  Frederick  the  Gnat's  time,  and  its  forests,  rivers 
and  marsbca  were  hx  more  inpeoettabtei.  Both  the  Southern 
mi  Noftkeni '  smdea,  luotsovei,  wtvo  cntlidy  new  to  their 
work,  and  consequently  their  operations  became  exceedingly 
alow.  far  as  the  generals  and  stafT  hnd  studied  war  at  all 
they  had  been  brought  up  to  the  \a[iolrimir  trmlition  as  handed 
down  by  Jomini  and  his  schixtl.  and  f.iilm^;  as  a  btxly  to 
appreciate  the  intimate  interdependence  of  the  three  arms,  they 
believed  that  a  resolute  crowding  on  of  masses  (whether  in  line 
or  column  does  not  signify)  upon  the  decisive  point  must  suffice 
to  overrun  all  opposition.  But  the  slowness  of  operations  gave 
tine  far  CBtrendiments,  and  consequently  scope  for  the  powers 
of  Ike  mw  lifls.  Wkenaa  acsinat  the  old  muiket  one  mah 
duftcii  to  eovtf  the  dsttfar  aoae,  the  iffle  widened  tUi  sane 
rtwt  threefeld,  ae  that  hmnaa  iMiai  and  limbs  could  no  longer 
amWHplMi  the  dirtaneft  withovt  pallKi,  during  which  pauiies, 
nnce  guns  could  no  longer  ai^  effectively,  the  attacking 
infantry  had  to  protect  itself  by  ita  own  fire,  standing  in  the 
open  within  pointkhak  of  the  rifles  of  the  cooi»  akilful 
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and  well-covered  defenders.  Thus  when  similar  experiences 
had  established  uniformity  of  practice  in  the  two  contending 
forces  the  result  was  a  deadlock,  which  was  ended  only  by 
eriurniuiis  i.umRksl  sopeilority  and  the  "  poliqr  'of  attridoB." 
The  lesson,  however,  peased  unnoticed  in  Enrape  tseifit  in  so' 
far  as  popular  attenttat  was  cstu^t  hf  the  dfadlimw  of  die 
lifle  fire,  wfaicfa  was  attriboted,  not  as  it  should  have  beat  to  the 
pecnBar  oonditloBS  under  whidi  It  was  employed,  but  to  the 
nature  of  the  weapon  itself;  and  from  this  condnsioo  it  was  a 
short  step  to  the  inference  that  the  breech-loader,  firing  five 
rounds  to  one  of  the  muzzle-loader,  must  prove  a  terrible  instru- 
ment of  destruction,  .\ctually  this  inference  h.is  hampered 
stratL-pt  prof^rrs.^  ever  since. 

The  campaigns  of  1866  in  Bohemia,  and  of  1S70  in  France, 
furnish  positive  proof  that  Clauscwitz  had  not  appreciated  the 
Na[>oleon)C  teaching  to  its  full  extent,  for  though  the  conditions 
again  and  again  were  ideal  for  its  application,  no  trace  of  his 
fundamental  principle  is  distinguishable  in  Moltke's  otden.  In 
the  fanner  it  would  seem  fiwa  the  uaps  that  the  Austrians 
actually  possessed  the  form,  thougji  they  had  forgotten  the 
spirit,  as  the  detached  group  in  B^emia  (see  Seven  Weeks* 
VV'.^r)  might  well  be  considered  as  an  ,rj:n!-c,<ir,l,-  f^fnfralf,  and 
on  the  three  days  prccctiing  Konigjjraiz,  the-  liislnhulion  of  the 
Austrian  main  army  was  such  that  the  a|)plic.itiori  of  NaiHikon's 
method  must  have  followed  had  the  idea  Ijcen  present  That 
Mollke  himself  never  contemplated  its  employment  is  s  jtiiLxnlly 
evident  from  his  unfulfilled  plan  of  the  snd  of  July,  noon, 
wherein  the  whole  Prussian  army  was  to  march  across  the  front 
of  the  Austrians  in  position,  precisely  as  ftederick  had  dmie 
with  disastrous  results  at  Kdbi  a  osntuiy  before. 

No  canpefgn,  bowsvcr^  dcnsnstntcs  to  more  striking  ihubbit 
the  &tal  cooaeqnenees  of  ignoring  Napoleoa's  saying,  Or  m 
ewnwewi.'  qu'autoitr  d'ttne  fomU  fixe  than  1870.  Here  was 
an  army  enormously  superior  in  numbers  and  organization, 
disrxjsing  of  an  admirable  cav;>Jry  and  far  superior  artillery, 
repeatedly  on  the  edpe  01  disaster,  not  because  of  the  superior 
curiiiirig  of  their  arKer-oiiry,  but  simply  because  the  mind  of  a 
reasonable  man  proved  quite  incapable  of  conceiving  the 
blunders  that  his  adversar>'  perjjetrated.  Moltke  alwaysplaced 
himself  in  his  enemy's  position  and  decided  on  what  would  be 
the  rational  ooinse  for  him  to  pursue.  He  gave  him  the  recog- 
nised three  counes,  but  it  happened  that  it  wsa  always  tiie  fourth 
(the  uneapectcd,  because  bwB  lloitkelt  staadpobrt  as  hupdewljr 
irrational)  that  he  took.  Thesitnatkosof  theStb,  iitkiad  lAth 
of  August  an  all  instances  In  point.  On  the  last  of  these  dates 
(see  Franco-Gkrman  War)  the  French  commander-in-chief 
by  merely  standing  still  through  irresolution  found  himself 
in  a  situation  promising  certain  victor^'.  It  is  true  that  he  took 
no  advantage  of  it,  and  nothing  can  detract  from  the  magnifi- 
cent rc«ii)l  ji i<ir.  (jf  von  Al vf  nslcbcn,  commander  of  the  IIT.  Corps, 
and  the  gallantry  with  which  his  troops  and  his  comrades  sup- 
ported him.  But,  equally,  nothing  can  alter  the  fact  that  in 
spite  of  all  Bazaine's  mistakes  the  dawn  of  the  17th  of  August 
found  the  German  headquarters  with  only  the  debris  of  two 
corps  00  the  pmiad  fsce  to  Isce  with  the  whole  French  amy, 
of  which  only  on»4hM  bad  been  leriottsly  engaged. 

Sedan  neariy  ended  in  the  same  way.  llie  Germans  had,  with 
their  cavalry,  fixed  to  a  man  the  precise  position  of  thdr  enemy, 
liu;  ni>  lr(K>ps  were  told  off  to  hoW  them,  and  all  !lin>u>;hivjt  the 
aflernooii  of  the  ,?ist  and  muniiiiK  of  the  isl  the  French  army 
w.is  free  to  Lssue  from  the  bridge-head  of  Torcy  on  a  broad  front 
in  masse  dc  man<tuore  and  separate  the  wings  of  the  Prussian 
army.  Judging  by  the  way  they  actually  fought  in  the  hopeless 
(losition  in  which  they  elected  to  remain,  their  prospects  of 
success  ia  tbe  suggested  manoeuvre  were  not  small.  After  the 
war  it  was  eusr aad  natural  to  place  the  blame  for  the  situations 
hi  the  cai^  dnyi  on  the  shouldea  of  the  German  cavalry,  but 
closer  ftiidbr  et  the  fscu  has  shown  that  in  spite  of  all  their 
shortoonlngs  tUs  am  did  not  deacne  it,  for  thQr  actually  louad 
the  enemy  and  reported  hii  positions,  whfle  nothing  could  be 
urged  agidntt  them  in  respect  to  Sedan,  for  by  that  time  they 
had  fStshHshwd  •  idattve  superiority  over  their  encaqr  whkh 
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was  ahaolutely  crodiiiig.  The  trath  is  that  the  Prnniu  lUff  I 

had  not  realized  that  cavalry  reports  alone,  even  if  they  arrive 
in  time  (which  in  fact  very  few  ever  did),  do  not  afford  a  | 
sufl'icienl  foun<iation  on  wKi^i:  lu  I'liSl'  a  manu-uvrc-  If  luvulry, 
three  days'  march  in  advaticc,  nporl  the  prcseutc  of  an  enemy 
at  a  given  spot,  the  fact  affords  no  certain  indication  of  where 
they  may  be  even  on  the  following  day.  It  is  not  enough  to 
find  an  enemy,  he  must  aiso  be  fixed  and  held  so  that  he 
cannot  movei  and  the  three  arms,  cavaliy,  artilleiy  and  infantry, 
form  the  moat  efficient  oonibiaation  far  eoononikally  SMiuing 
tUseod. 

Twenty  yean  at  least  elapsed  before  trash  Ugbt  came;  and  then 
it  came  f  ram  F^nooe,  not  fhHB  Gefnuuty.  No  one  can  accuse 
the  Gennaos  of  a  tendency  to  skqi  on  their  iaords;  on  the 
ooatiary,  no  army  in  history  ever  set  itself  to  work  with  greater 
seal  and  industry  to  profit  by  the  lessons  of  its  campaigns. 
But  it  is  not  in  the  ranks  of  the  suc(i-5,slul  th.it  the  del"ct:ts  of 
the  military  machine  are  mo^l  surely  revealed.  Moreover, 
they  were  dazzled  by  the  very  brilliance  of  their  victories,  and 
gratitude  to  ihtir  leaders  tiiudc  them  bliiul  lo  those  leaders'  faults. 
The  French  st.irud  their  refurnis  without  these  diji^idvantagcs. 
The  younger  olhccrs,  who  had  seen  how  splendidly  the  old 
imperial  army  had  fought,  and  the  spirit  with  which  it  had 
endured  tiie  miaeiy  brought  upon  it  by  the  ineptitude  of  its 
leaders,  feb  no  deriie  to  d^ld  the  reputation  of  the  latter,  while 
the  bittemeaa  of  tiw  cop  they  won  oompelled  to  drink  filled 
them  with  tbe  determination  and  eoetgy  oeccasaiy  to  ensure 
wgeneration.  Ih^hadbcenlMataiby  thepalpnfafeBedectaf 
their  own  Napoleonic  tnuUtfons,  and  this  fact  added  additional 
sting  to  their  sufferings.  Accordingly  a  number  of  the  most 
zealous  amongst  them  banded  themselves  together  to  ensure 
that  the  reason  for  their  shame  should  no  longer  be  forgoUcti. 
Presently  these  nieit  assumed,  by  sheer  weight  of  merit  and 
indusiry,  the  practical  control  of  the  military  history  section  of  ■ 
the  general  staff,  and  here  they  trained  one  another  for  the  posts 
of  instructors  at  the  staff  college  (fx;olc  dc  Guerre),  whence 
ultimately  the  sup[>ly  of  future  commanders  would  be  drawn. 
As  a  first  step  in  ihcir  progress  they  ransacked  the  archives  of 
the  War  Oflice  and  subjected  the  whole  correspondence  uf 
Napoleon  to  a  critical  investigation,  exceeding  in  thoroughness 
anything  it  had  as  yet  undergone.  Tills  coneapondenre  is  incom- 
piete  without  oonporisoo  with  the  actual  reports  oo  whicfa  the 
letters  were  based  and  the  executive  orders  issued,  which  hitherto 
had  never  seen  the  light.  From  the  juxtaposition  of  the  two  a 
connected  system  was  by  deKrccs  e'.til'.iil  As  has  licen  indi- 
cated alHjve.  Napoleon  never  really  ap|,>rei  iateii  the  enormous 
intellect uil  K'l-ilf  which  separated  him  from  his  marshals.  He 
habitually  trc.itcd  them  as  enjoying  his  own  clearness  of  vision 
in  their  work,  ain-  li  is  only  in  his  letters  to  Jerome  and  Eugene 
(with  whose  limitations  he  was  only  too  well  acquainted,  but 
whom  he  employed  l>ccause  their  interests  were  identical  with 
his  own)  that  he  explains  things  in  a  form  which  even  a  child 
night  understand.  From  these  indications  the  whole  web  of 
the  modern  doctrine  of  the  £cole  de  Giwm  wit  gradually 
woven,  wbstaBtlally  In  tli^  funa  kk  wUch  w*  have  given  it 
•hove.  With  this  work  the  annus  of  MalOMd,Laa|l(iia,Bannal, 
Foch,  Colin,  Camon,  Desbriire  and  othen  deserve  to  be  for 
ever  associ.ited,  for  they  averted  intellectual  despair  in  the 
nation  and  rendered  it  possible  for  the  best  minds  in  the  country 
to  continue  their  lalwurs  for  its  regeneration.  Without  some 
such  basis  hope  would  have  bc-en  impossible  in  face  of  the  ever- 
growing forces  of  their  watchful  antagonist.  .Vs  matters  stand, 
as  long  as  France  can  keep  her  ports  open  to  commerce  i 
she  cannot  be  overwhelmed  by  invasion,  for  it  is  a  question 
of  time  and  apace;  and  with  her  existing  network  of  railway 
coaununications,  which  favour  her  the  more  the  farther  the 
invaden  penetrate,  the  applicatioo  of  thia  qpstam  pranlaea 
qnite  aatonadiag  potsibflitiea. 

AH  aytbam,  however,  mtut  aoooK  or  later  he  diaoovcNd  by 
the  adveiaary,  and  require,  moreover,  adaptation  to  their 
snmmndings,  which  may  vary  from  the  roadlessness  of  Pdand 
in  1807  or  the  United  Sutcs  in  i86a  to  the  highly  developed 


networks  of  oomnninications  of  all  kinds  existing  nowadays  ia 

western  Europe;  and  in  each,  if  the  war  lasts  long  enough,  a 
deadlock  must  eventually  come  until  some  readaptation  of  exist- 
ing means  is  disi  u'.  ered  which  j-uluces  to  disturb  this  equilibrium. 
\S  ars.  however,  nowadays  are  so  short  that  this  condition  of  dead- 
lock can  rarely  arise.  I  he  suk-  which  starts  with  a  pronounced 
superiority,  whether  due  to  mure  perfect  organization,  belter 
tactics  or  the  systematic  training  to  some  secret  such  as  has  been 
indicated  above,  will  generally  gain  the  lead  from  the  outset  and 
will  keep  it  until  its  forces  no  longer  suffice  for  the  aaMMint  of 
work  to  be  done.  Then  we  get  back  to  hard  fighting  ptiie  and 
simple,  in  which  the  iron  icaotntioa  of  the  commander  wttimntiriiy 
decides  the  issue  of  events.  But  this  resolution  is  not,  as  b 
generally  supposed,  a  fixed  quantity  belonging  in  equsl  magni- 
tude to  the  leader  at  sll  times  and  places,  but,  is  perhsps  the 
most  variable  quantity  of  all.  A  human  being  can  only  put  out 

.1  (crl.iin  ((uantity  o!  nervous  rncrgy  or  will-powtr  in  a  f-V'Vcn 
lime,  and  of  two  men  of  equal  character  that  one  will  sun  umb 
first  upon  whom  the  necessity  for  rapid  decision  is  mo>,i  I  re- 
quently  enforced.  This  holds  good  of  every  man  tliiougiiout 
the  whole  army  from  highest  to  lowest.  In  this  case  the  "art 
of  the  leader  "  will  undoubtolly  consist  in  adopting  as  bis  course 
of  action  that  one  which  can  be  consistently  followed  without 
change  of  mind.  Obviously  his  best  course  will  be  to  seize  the 
initiativo  and  keep  it  up  to  the  final  act  on  the  battlefield  itself. 
The  commander  who  i»  caught  in  tbe  act  of  concentratioa 
or  accepting  battle  of  his  own  free  choice  cannot  tdl  from 
one  momcBt  to  the  oUier  at  what  point  the  aUtA  mtjf  oona 
or  whether  mdecd  it  is  coming  at  all,  and  tbe  tttain  of 
expectancy  is  harder  to  bear  than  that  of  continuous  action, 
and  spreads  also  to  every  rank  in  his  army.  It  has  been  held  that 
as  a  consequence  of  the  increase  of  range  and  rapidity  of  fire 
of  modern  wea[)ons  the  defence  has  gained  so  enormously  in 
power  that  a  commander  can  accept  the  risks  of  a  defensive 
battle  with  a  light  heart.  This,  however,  ignores  the  fact  that 
improved  arms  will  be  fotmd  in  the  hands  of  tbe  assailant  also, 
and  every  increment  of  range  and  rapidity  of  fire  renders  it  easier 
to  combine  the  action  of  many  weapons  on  a  single  point. 
Formerly,  when  bullets  barely  travelled,  with  extreme  elevation, 
looo  yasda>  and  the  total  artillery  train  of  an  army  could  be 
numboed  In  tens,  not  In  hundreds  as  nowadays,  tactical  aur- 
prise  waa  wdl-nigh  impomlble.  Troops  cotdd  always,  dtbcr  by 
selection  of  site  or  ckarance  around  them ,  ensure  that  no  formid- 
able force  could  assemble  unnoticed  within  range  of  their  posi  t  ion. 
while  the  round  shot  and  the  common  shell  of  those  days  had 
little  power  of  clearing  or  levelling  solid  parapets.  Nowadays 
such  seli  i  iion  of  site,  to  say  nothing  of  clearance,  is  impossible 
and  im  onceivable.  and  once  the  enemy's  mounted  men  have 
been  compelled  to  clear  the  fiel  i  tliere  is  scarcely  a  limit  to  the 
fire  power  which  may  be  brought  into  position  unnoticed,  and 
thence  directed  on  any  chosen  point  of  the  enemy's  lines.  One 
has  but  to  take  the  map  of  Waterloo  and  its  surroundings  and 
consider  how  it  would  have  facflitated  Napoleon's  purpose  bad 
it  been  pomible  for  him  to  pnpato  the  way  for  his  infantry 
attadt  1^  a  lain  of  modem  ahrainel  and  H.E.  afadla  dincted 
fiOttabaiioooobMcvatoiyhnd  coming  boat  amy  aaaean  point 
vAMn  a  radius  of  say  even  5000  yards.  But  Napoleon  had 
to  wait  for  several  hours  till  the  ground  was  dry  enough  to 
bring  up  even  seventy-two  guns  to  within  effective  case-shot 
range.  Nowadays  he  could  have  switched  on  his  whole  two 
hundred  at  any  moment  after  daybreak,  and  his  balloon  would 
have  toUl  him  of  the  true  position  of  his  enemy's  reserves.  A 
balloon  on  the  side  of  the  allies  could  have  told  them  no  more 
than  what  they  already  knew.  viz.  that  the  whole  French  army 
was  in  front  of  them;  and  it  is  far  easier  to  control  and  direct 
fire  by  obaemtioa  00  the  relatively  fixed  targets  which  the  de- 
fence neoeaaarily  pwaents  than  to  do  so  upon  Uie  rapidly  moviag 
ones  aJEordod  by  n  amailant.  Even  wbere  concealment  caa 
be  practised  to  the  utmost  by  the  defender,  and  no  bailooaaaro 
available,  the  power  atin  renins  in  the  hands  of  the  assailaait 
of  making  any  limited  area  he  may  choose  absolutely  untenable; 
it  is  only  a  question  of  turning  on  guns  enough  for  the  purpose. 
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But  the  leas  time  the  ddender  hu  been  allowed  in  which  to 
Improve  Ue  paitioB,  the  iMi*  tipldly  will  a  given  number  of 
guns  achieve  the  saqnbed  result;  and  though  we  most  admit 
the  many  difficulties  of  SBSCBtimi  wUdi  prevent  coniplete  fsail' 
adoa  of  the  ideal  in  pnctioi^  yet  it  is  dear  that  the  more  doedy 
one  can  approximate  to  this  ideal,  the  less  the  demands  which 
will  t>e  made  Liimii  ihn  infantrj'  when  its  turn  comes  to  go  for- 
ward. This  niattrr  is  oi  such  importance  to  the  whole  subject 
that  wc  will  put  it  forward  in  another  form.  Let  us  assume  that 
the  shells  on  burslitig  create  only  smoke  and  <iisturb  the  duil, 
delivering  no  tnan  killiug  fragments  at  all.  Still  il  is  clear  that, 
&ay,  lioo  &heUs  a  minute  bursting  over  a  front  of  some  600 
yards  would  shroud  that  front  so  completely  with  smoke  and 
dust  that  its  occupants  would  be  quite  unable  to  direct  their  aim 
upon  the  ^iproaching  assailants,  and  under  cover  of  this  smoke 
and  dost  doiid  the  latter  would  be  free  to  csrry  out  what  dis- 
positions dwf  might  phase  with  tlie  minimum  of  loss.  When 
inaHy  the  didl  lire  had  to  be  itonped  and  the  smoke  lifted, 
the  two  hifitntries  wwdd  be  hi  presence  of  one  anodier  under 
conditions  whidi  have  always  been  held  to  offer  the  maximum 
(fuaranlec  possible  to  the  aasalliuit,  viz.  an  assured  numerical 
:v.Jl>L■^il^^il  y  ■l!s[i.ibed  in  relatively  the  V'l-st  p.n-.iti.  in^  fur  ihv  ■J^.e 
ol  tlieir  '.w-ijM  11,:,,  I.e.  ihi-ir  fire  cunvergiug  un  tiu:  jmiiil  o:  altjck. 

From  ihi:  miiscqucnt  assault  only  entrenehtnents  and  ph>^i 
cally  insupcratile  obstacles  (a  deej)  dileh  for  example)  or  wire 
entanglements  which  require  machinery  to  tear  away,  ran 
save  the  defenders.  But  such  obstacles  require  lime  for  their 
creation,  hence  the  supreme  importance  of  the  utmost  possible 
mobiUty.  Now  though  in  practice  every  great  commander 
has  tttOizcd  to  the  utmost  such  mobUity  as  he  might  find  in 
Us  tfoopaCand  by  Its  use  he  hsa  often.  In  countries  well  supplied 
wkh  iB«l%  saooeedsd  in  nndsriBg  the  erection  of  entrenchi^ 
pnctically  impossible,  or  in  forcing  an  entrenched  enemy  to 
come  out  and  fight  ia  an  unprepared  position),  yet  no  scientific 
attempt  has  hitherto  been  made  to  study  the  whole  question  of 
mobility,  notwithstanding  the  fact  that  the  Boer  War  of  looo-oz 
proved  its  importance  up  to  the  very  hilt.  The  l!(Krs  v. ere 
wanting  in  every  quality  whiih  renders  an  enemy  really 
formidable  exee])t  mobility,  but  because  of  that  supreme  qualifi 
cation  and  the  fact  that  the  enormous  area  of  their  country  anil 
their  exact  knowledge  of  its  topography  gave  thciv.  evi  rv  f.nilitj- 
to  employ  it  to  the  utmost,  about  nine  times  their  numbers  «erc 
required  to  subdue  them;  and  the  method  ultimately  adopted, 
though  freely  criticized,  was  in  fact  the  only  one  feasible  under 
the  circumstances  to  bring  them  to  a  final  surrender. 

Actually,  all  systems,  the  N^>oleonic  as  well  as  the  others, 
can  be  defeated  finally  by  an  caoess  of  mobility,  the  esact 
proportion  depending  on  the  topograpidcal  nature  of  the  country 
fon^  over,  the  roads  av^labie  and  its  extent.  So  great  is  its 
influence  that  it  overrides  all  changes  in  armament  or  in  tactics, 
as  was  shown  in  Manchuria  in  1Q04-05,  where  in  spite  of  both 
armies,  or  perhafis  Inrtter  I'l-i.iii'e  Ijoth  armies  were  trained  on 
western  Euri>[)cati  iaues,  the  aelual  form  which  the  war  assumed 
was  that  of  Marlborough's  times.  It  is  suflicienl  to  imagine  tlie 
Japanese  supplied  with  sutlititiit  pioneer  battalions,  ol  the  type 
employed  on  the  Indian  frontier,  and  a  first-rate  tr.%nsport  eorps 
(which  would  have  doubled  their  average  rate  of  daily  progress), 
to  see  how  completely  the  situation  would  have  been  altered. 
They  could  have  reached  Mukden  in  half  the  time  actually 
required,  and  would  then  have  possessed  a  '^i— t*^'  superiority 
sufficient  to  ensure  for  tliem  a  second  Metz  or  even  a  Sedan.  It 
is  in  thb  direction  that  aU  pvat  progress  is  to  be  looked  lor,  but 
it  involvca  eq^efiment  and  oripuiizatlon  bcgrood  the  capacity 
el  any  eingle  student.  We  may,  Iwwever,  indicate  the  genersl 
outline  such  a  development  woold  require.  Primarily  time  is 
chiefly  lost  in  the  hesitation  of  leaders  and  in  the  preparation 
and  circulation  of  orders.  A  clear  apprehension  o:  the  powers 
which  modem  weapons  confer  on  the  attack  will  ic.ul  to  the 
elimination  of  the  first,  and  a  higher  intellectual  training  of  the 
whole  army  will  materially  reduce  the  second,  for  the  limit  to 
the  brevity  of  orders  is  fi.\ed  by  the  trained  intelligence  of  the 
tecqiienta.    Napoleon's  marshals  oottld  move  efiecLivdy  in 


seeponse  to  an  order  of  a  couple  of  sentences;  Hack's  generals 
asKled  fourteen  aheeu  of  foolscap. 

Nest  ceuies  the  lapidity  of  movement  of  the  troops  themsdvsi 
iHm  «B  tlie  md.  They  cannot  march  ibr  longer  hours  thsa 
alicwiiy  at  llaus  thqr  aie  called  upon  to  do;  but  by  a  better 
distribution  of  tlte  weights  carried  iMtwaen  ^  men  and  their 
uansport,  they  might  well  cover  much  more  ground  la  the  ssae 
time.  Here  again  determination  to  take  the  offenuve,  and  to 
keep  it,  largely  goven.s  the  situation.  .\n  army  determined  to 
atlai.k  needs  no  cntrenrhing  gear,  certainly  not  on  its  men. 
Its  fire  is  its  best  protection,  and  when  as  in  recent  campaigns 
in  Hulgaria  and  the  Far  East  the  need  lor  eiilrcucliments  has 
arisen,  that  has  only  occurred  because  the  whole  weapon  of 
attack,  viz.  that  combination  of  the  three  arms  which  we  call 
an  army,  was  not  properly  balanced  in  its  parts  at  those  particular 
momenu  so  as  to  enable  it  to  maintain  its  forward  impulse. 
Either,  as  in  Bulgaria,  the  staff  was  not  tqp  to  its  dotlei^  «r,  SS 
in  the  esse  of  the  Japanese,  the  artiikiy  atm  ms  too  do»,  or 
was  faMaUy  outdssssd  by  the  «ctille«y  power  of  its  advcsMiy. 
But  hi  all  countries,  roadless  ones  hi  pwtionlu,  thepragicwof 
the  front  is  condillotied  by  the  efficiency  of  Uie  trsnspatt  servioeB 
in  rear,  and  only  because  this  branch  of  the  army  has  never 
received  ail  the  u.i;cniion  il  deserves  has  it  been  necessary 
li,  ■iVi-Tl;i.-i<l  the  nic-i  and  hnrsfs  at  thi-  :r<:nt  in  the  preposterous 
manner  whic  h  i  -..s;un-.  h^cs  everywhere  .sanctioned,  which  for  the 
most  part  has  been  inherited  from  the  lime  of  Marlborough. 
Over  and  over  again  in  the  past  two  centuries  men  have  shown 
that  Ulerally  only  muskets  and  amniuuilion  are  required  to  win 
battles,  and  that  a  great  \'ictory  won  by  rapid  marcbirig  is  by 
far  the  most  economical  use  that  can  be  made  of  hunian  [xiwers. 
But  again  and  again  the  pendulum  baa  swung  back,  and  the 
soldier,  m  order  to  be  prepared  lor  emergencies  which  only 
defeat  can  bnag  about,  has  been  bwfdeoed  doiwn  bgr  a  weight 
wliich  has  hroo^t  him  oo  the  field  too  late  and' too  weaiy  to 
win  it,  but  in  ample  time  to  incur  all  the  penalties  of  dieaatcr. 

In  the  future  in  western  Europe  that  army  whose  transport 
service,  based  on  mott)r  vehicles  and  a  kcmkI  road  maintenance 
corps  of  real  working  men,  will  relieve  the  soldier  and  his  horse 
(where  he  has  one)  of  every  ounce  of  superllu<ius  weight,  includ- 
ing even  in  that  expression  grealcDals  and  all  rounds  of  ammuni- 
tion in  excels  01  1 20  .apiece,  and  w  hose  men  are  uniformly  trained 
to  the  Bersaglieri  march  (7  m.  in  one  hour  or  15  m.  in  three 
consecutive  hours),  will  possess  a  superiority  over  its  adversary 
which  he  will  require  twofold  odds  to  counteract.  The  suggestion 
that  the  ammunition  supply  aheuid  ho  limited  may  create  sur- 
prise, but  it  is  a  logical  conaequenoe^  and  predady  one  of  those 
points  on  which  the  strategbt  of  the  fntioe  wil  nquiie  a  fine 
convictioo.  The  fundamental  fact  on  which  all  tactical  practice 
ia  baaed  is  this,  that  a  idatively  sbmII  loas  soddonly  iufliclOd 
exercises  a  far  greater  demonUdng  effect  upon  its  recipient 
than  a  much  heavier  punishment  extended  over  a  longer  period. 
Fir.st-ralc  trix)ps  have  nfien  broken  l.'.uk  in  iJib^mier  under  a 
sudden  hail  of  bullets  which  h.as  swept  away  not  more  than  2  to 
,3%  of  their  strength,  whilst  exactly  similar  battahons  in  the 
same  action  have  held  out  all  day  and  rerrainctl  an  efficient 
fighting  bi:idy  .ifter  even  30",,  had  laKr.ii.  But,  artiian  ent  Ix-ing 
equal,  this  sudden  loss  can  only  be  inllicted  by  placing  the  troops 
on  the  field  in  the  best  position  possible,  rriativ^  to  tlidr 
enemy  to  derive  the  full  benefit  of  their  fire-power;  and  mobility 
is  the  chief  (actor  b  attaining  this  end.  The  point  is  most 
dearly  seen  in  the  case  of  the  action  of  a  wcU-mownted  feree 
against  a  shw-noving  comNqr;  the  conwogp  fioms  a  tanget-whidi 
men  csn  hsidfar  ndes;  the  aaasHaato  are  a  nuniier  of  dots  it  ia 
scarcsly  poaaBde  to  Ut.  Two  thousand  rounds  per  man  of  the 
eaoort  wmild  scarcdy  suffice  to  obtain  the  same  results  as  twenty 
rounds  a  man  on  the  side  of  the  assailants.  This  is  a  dear 
illustration  of  the  prindpfe  htwlved,  iriilch  should  ahiays  he 

kept  in  mind. 

Lastly  the  student  should  master  thoobmentary  principles 
of  railway  transportation.  The  progress  since  railways  were 
last  Used  in  warfare  in  western  F.urope  has  been  so  enormous 
that  the  daU  supplied  therefrom  are  entirdy  antiquated,  and 
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thirc  is  no  intiiralion  tliat  any  ^icncnil  stafi  in  Kurojjc  is  alive  lo 
the  possibihtiis  tiii-y  prt-wnl  in  licltiice.  As  already  pointed 
out,  the  a5.';ail.int  cannot  count  on  tlior  aid  on<  o  ho  has  penetrated 
williin  the  <-ncniy's  COUntr>'>  -'ri''  f.irllur  he  a.:l\an>L^  the 
worse  matters  become  for  him.  It  is  enough  to  consider  an 
invading  force  based  on  the  east  coast  of  Vorlcshire  with  its  head 
about  Leeds;  the  technical  excellence  of  Kngli.sh  railways  is  so 
great  that  i  ro.ooo  men  with  all  I  heir  share  of  guns  and  necessary 
equipment  could  be  easily  tfantfcncd  say  from  Glaasow  and 
Edinburgh  round  to  Sheffield  in  twenty-lour  houn  for  a  flank 
mttack.  Even  douhle  that  nimibcr,  from  the  aamllt  of  England 
to  die  north  <if  Yorlaliiie,  couM  be  Bwvcd  in  the  nne  tine.  It 
is  not  suggested  that  such  movements  mi||it  l>e  in  themselves 
desirable,  but  only  that  in  face  of  such  mobflity  of  masses,  no 
calculation  of  the  enemy's  movements  would  be  po&siijlc 

In  conclusion,  the  man  who  would  lit  himself  for  the  luKiitit 
Commamls  in  war,  or  cvt  ri  fur  ihi  i  ritii  ism  of  thosi-  who  rvrn  is<' 
them,  must  never  for  one  monienl  for>;cl  that  the  momentary 
spirit  of  the  mass  he  directs  is  the  [undLimenlal  Londition  of  the 
success  of  every  movement.  Just  as  there  b  no  movement  so 
simplr  that  it.'s  success  may  not  be  jeopardized  by  ill-wiQ  and 
despondency  in  execution,  there  is  hardly  any  limit  to  what 
wilUng  men  can  achieve,  and  it  has  been  tin::  |>u\vcr  of  evoking  in 
their  coounaads  the^>irit  ol  blind  inist  and  cootidencc  that  pkces 
OMn  Ulw  Cnmwell,  Marlborough ,  Frederick  and  Napoleon  almost 
btgnud  sqwoacb.  By  the  side  of  this  power  the  technical 
knoviledlge  and  ingenuity  displayed  in  their  sevenl  undertakings 
qnite  trivial;  prabahly  the  same  ideet  lave  occuned  to 
of  quite  mediocre  men,  but  were  never  put  into 
B,  because  they  could  not  count  on  the  whole-souled 
devotion  of  their  men  lo  execute  them.  This  power  is  horn 
in  a  man,  not  acquired,  but  even  those  who  (xi!,!*^^  it  in  embryo 
can  increase  and  develop  it  enomvously  by  a  s>'4lematic  study 
Of  the  km  widdi  ■owem  th«  aetiaB  of  hOBaaitgr  in  the  mass. 

Pram  tlie  above  we  arrive  at  Hm  foibwing  deflnitiaaB  for  the 
tcrma  moat  gencnlly  employed  by  writers  on  military  hfanory  and 

•tratctry. 

Base. — The  paint,  or  line  joining  a  -^tIcs  of  points,  from  whence 
military  o^rations  originate.  Ultimately  military  oiKr.itions 
have  their  incs|irion  in  an  amat  is.  a  whole  oouatrv  from  u  hirii 
orgarttiatien  draws  men,  arms,  food  and  materia)  of  all  detrripi  ions, 
forwarding  them  through  a  network  of  communications — roads, 
railways,  canals,  rivers,  &c.,  and  delivering  them  at  points  as  near 
to  the  proposcti  enemy  .is  rlrnimstances  render  expedient.  .As  an 
army  ne\  i  i  '.mi  ni.inv  men,  and  ri<iriii.d  <  ivil  tran-.[n>rt  is  i  fir.i|  H  r 
in  every  way  than  miliuu^',  the  tendcnc>-  is  always  to  maintain 


the  oottectioh  of  men  and  materiak  under  civil  administration 
as  hmg  as  possible.  Thus  as  an  army  moves  forward,  settling;  the 
district  behind  it  as  it  advance,  the  civil  administration  follows 
after  it,  only  ceasing  lo  exercise  its  fnnctionn  when  these  can  be  no 
longer  carried  out  without  military  protection.  dcnerallv  there 
is  a  zone  in  which  ci\  il  tranijiort  and  supply  cxi.st  si<lc  by  ^-idc 
with  military  precauiion.s  greater  or  le»a,  but  for  all  practical 
purposes  each  column,  whatever  its  strength,  has  its  "  ua»c  "  at 
that  point  where  the  existing  magazines  are  filled  by  civilian  con- 
tinetors  in  the  ordinary  course  of  trade,  and  with  no  extra  charge 
lor  war  risks. 

Line  oj  Communiialntn. — The  line  of  communication  is  the  great 
main  road,  trunk  railway,  canal  or  river,  i»r  any  combination  of 
these  means,  fi>r  the  trans)M>rt  of  slorcH  leading  front  the  ba.He  lo 
the  army  at  the  fmnt.  Along  theie  arteries  of  communication 
depots  are  established,  military  authority  eommands.  and  c\-cry 
arrangement  i?  made  that  forciight  can  suggest  to  meet  the  abnormal 
demands  that  a  condition  of  war  naturally  gives  ri.s«.  to.  .Nap<)U-<in 
always  used  the  wiirds  route  de  I'urmff,  whi<  ti  c[in\e\ed  jK'rhaiw 
a  cle.irer  idea  of  tliu  rnmiitions  the  rt>ad  or  other  mean-^  i  I  com- 
munication had  to  comply  with  than  the  current  term.  In  propor- 
tion to  the  numben  which  have  to  be  tupplied  by  this  line  of 
commurii.  iti  HI  its  importance  naturally  increases.  Thus  whereas 
in  I'^r  I  ( ,1  rirvin'!  on  the  Loire  had  a  choice  of  maRnificent 
iii  ilri  n  il'  ,  <  vcri  <if  canals  and  railroads,  and  if  one  were  temjiorarily 
interrupted  could  switch  ofT  the  current  of  supply  to  another  without 
great  inconvenience,  the  Riissiaus  in  ii><'4  were  tied  to  a  single 
railway,  any  interruption  of  which  must  have  paralysed  altoKeiher 
Ul^r  vast  army  which  ultimately  numbered  400,000  mouths  to 
be  fed._  It  is  clear,  therefore,  that  the  importance  attaching  to  the 
protection  of  the  line  of  <-iimmunications  must  vary  in  accordance 
with  the  nature  of  the  country  in  which  war  is  carrie<l  on,  the 
state  of  its  communications  of  all  sorts,  the  facility  for  establishing 
new  ones,  and  the  number  of  men  depending  fior  Sttbsistaoee  on  mqr 
single  road,  railway,  river  or  canal. 


Linr  of  Opetvlians  is  a  term  applied  to  an  imaginao'  line  drawn 
from  the  centre  of  gravity  of  the  army  at  the  front  to  the  country 
from  which  it  originates.  W  lu  ic.is  lines  of  communicatiim,  being 
de(x?ndcnt  on  the  topoKra[>hii  .il  conformation  of  the  district  may 
lie  highly  circuitous:  the  line  j:  .i;x:fation»  is  iiiereK  a  t;e'>er»I 
direction  more  convenient  10  keep  ui  niiiul  than  the  inure  complex 
idea  embodied  in  the  foraier  void.  Sinee  poetically  all  supply 
flows  to  an  armv  along  its  line  or  llnesof  eamnmniBatiani  and  wiioout 
them  it  ran  only  eicist  for  a  limited  period,  pCMtkaHy  all  ritwntlnns 
that  can  arise  in  war  can  be  referred  to  tlieir  pessfhle  conaequewc— 
in  endangering  more  or  less  either  one's  own  communirauons  or 
those  of  the  enemy.  .\n  army  is  thus  said  to  "  form  front  to  a 
Hank  "  when  its  communications  run  parallel  to  the  direction  it 
a'tsumos  tehea  iadag  the  aaaw  ^ee  diagram}.  It  is  dear  tliat  in 
case  of  a  dsfsat  at  or  near  A  tan  onmmnnications  are  most  grave^ 
endangered,  hence  no  commander  voluntarily  assumes  such  a  poJ^ 
lion  unless  he  fa  absolutely  confident  in  the  power  of  his  troop*  to 
beat  the  enemy  and  by  so  doinj;  places  his  antagontn  in  even  a 
worse  positiur'.  in  case  <j(  ilcfcat.  This  he  can  only  do  by  pl,-t>  ing 
himself  more  or  les.s  astride  his  advers^iries'  communications,  when 
the  l.i-ier  if  beaten  is  ruine<l  beyond  retrieval.  TIms  in  the  hlarengo 
campaif;n,  ill  1800,  Napoleon,  in  placing  htmarif  astride  the  Austrian 
c.jinmunications,  was  himself  compelled  to  form  front  lo  a  flank, 
but  this  was  only  possible  liecause  ihe  geographical  relation  of  the 
French  and  Italian  frontiers  enabkil  him  from  the  outfef  of  the 
campaign  to  aim  a  blow  in  the  rear  of  his  opponents'  attu.il  lir  ol. 
Under  mu<lern  conditions  such  !>ituations  in  war  between  i»o 

great  land  powers  can  hardly  arise.  The  i.  _   ,   

of  armies  Is  ananged  in  peace  in  such  a  manner  tnikt  both  i 
will  always  start  with  their  communications  pcrpendicuiufy 
bdiind  them.  Hence  though  the  advantage  which  can  be  gained 
by  defeating  an  army  when  forming  front  to  a  Hank  is  etjually  great, 
it  cannot  be  atuincii  except  by  accepting'  a  cijrrcs(.'(in<lir,f;  risk, 
and  the  same  holds  good  if  one  army  places  itself  astride  the  com- 
ther.       ■   ~  -     .        _  . 


mumcations  of  smwhsr.  Sif.  the  Ctrmins  at  Gravsiotta.  Bmw 
a  land  army  has  to  deal  with  a  great  sea  power  controlling  the  vast 

mercantile  navies  of  the  present  day,  the  latter  being  free  to  land 
wherever  he  pleases  can  compel  his  adversary  to  form  front  to  a 
tlank  almost  as  he  pleases.  This  was  the  advantage  \\ellinglon 
tli  riveil  from  sea  power  in  the  campaign  of  Vittoria  (sec  Peninsilar 
Wah),  and  there  are  many  theatres  of  twar  in  which  the  operation 


ght  be  repeated  nowadays,  for  though    ^  _ 

fold  in  numtwni  the  means  ol  carr>-ing  them  with  certainty  and  apeed 

have  increased  in  a  yvt  greater  ratio,  .'^s  between  land  puwera 
the  question  may  be  complicated  when  the  frontier  is  formed  by 

some  great  natural  obstacle,  a  great  river  or  range  of  mountains. 
There  cm  be  an  almost  inhniic  r,i:;K<'  <'l  ^;la<l.lt  i<iu  l«-r  w  it^-i;  the  in  agin- 
ary line  marked  acru»s  a  plain  by  boundary  ]>illars.  and  the  hard 
and  fast  distinctiott  drawn  between  asa  and  land.  The  advantage, 
however,  always  Ilea  on  the  ade  of  the  nation  that  posaemes  behind 
such  barrier  the  better  means  of  lateral  conimiinicatioaa.  Those 
on  land  can  never  l«  .so  good  as  the  sea,  but  in  proportion  as  they 
apprrtach  that  ideal  their  inisMrssur  can  transfer  mnwui  of  men  in 
complete  security  and  comparative  secrecy,  to  wfaSdiewcr  pflTtlMI 
of  the  frontier  may  suit  his  purpose  liest. 

Exterior  Linu. — When  armies  operate  from  aeveral  bases  by 
lines  converging  on  an  army  centrally  situated  as  regards  them, 
they  are  said  to  operate  on  exterior  lines,  and  conversely  the  army 
operatinit  from  a  centre  ai^arnst  artincs,  converging  upon  it  i«  said 
to  be  acting  <in  "  inierior  lines.  "  The  ipiestion  of  the  relatixx 
suf^Kriority  of  the  one  form  or  the  other  has  been  discussed  atiovc. 
li  IS  only  neccssarv  to  point  out  here  that  the  question  a^am  is 
one  of  mobility  in  Its  widest  sense,  i.«.  the  mobility  resulting  from 
better  communications  Ixjth  of  intelligence,  orders  and  the  actual 
material  forces  by  which  w-ar  is  mafic  Owing  to  the  configuration 
of  frontiers,  it  may  tie  abvilutely  ne<cssary  to  attack  on  exterior 
lines,  but  <ince  Ihe  lotnetKenie  these  imply  has  l>cen  attained, 
and  a  victorv'  won,  the  advantage  of  tl-.e  form,  which  is  derived  from 
the  superiority  of  communications  at  the  disposal  of  the  nation 
iicting  from  the  brnader  base,  passes  over  to  the  defender,  who 
destro>-inK  all  niilways,  &c.  in  hts  retreat,  compels  the  as«ailant  to 
advance  by  route  marching  only,  whereas  as  he.  the  defender, 
falls  liack  within  his  ovk'n  territory',  he  prescr\cs  uniin|ic<in'  lontrnl 
over  his  own  railways,  and  can  thus  tran-fer  triKips  from  one  liank 
of  the  assiiilant  to  another,  as  the  cas,'  mav  ret^uire. 

Obstacles. — All  obstacles,  whether  formed  by  rivers,  marshes, 
forests  or  mountains,  are  of  vahw  in  strategy  only  in  bo  far  as  they 
delay  the  ramdity  of  commoiHCatbns  by  limiting  the  nunilier 
of  the  available  means  of  trnnsixirt,  whether  matl';  or  railwavs,  and 
whatever  an^'lc  they  may  furrii  with  the  line  of  o(<-rations  of  the 
cimtenilin),;  forces  the  advantage  they  otier  falls  entirely  to  the  side 
that  commands  the  exits  of  the  defiles  by  whi<  h  they  are  tniveis«<l 
on  the  farther  tide.  When  neither  side  commands  such  exits 
from  the  outset,  the  advantage  fall*  to  the  side  n  hich  can  accumo- 
tate  ffarst  at  the  desired  point  of  passage  a  sufficient  fire  superiority 
to  cover  his  subsequent  necessary  operations:  in  the  case  of  a 
river,  the  building  erf  one  or  «everal  bridges;  in  the  case  of  a  mountain 
ranKe,  the  deplnyment  of  his  advance-guard.  In  the  fr,rnier  case 
there  is  no  p,irtii  iil.u  re,i-.cti  why  the  facilities  of  r,  ir  nm -rration 
ahould  be  greater  on  one  bank  than  the  other.    In  the  latter  the 
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aide  wMch  has  to  traverse  ihc  mountains  (marsh  or  forest)  will 
always  be  at  a  dUadvantage  tor  the  actual  atiaclc,  but  at  an  ad- 
vantage in  n.-gard  to  the  secrecy  with  which  he  can  fall  upon  the 
noint  of  hi*  own  choice,  and  the  mom  aecutc  his  tciegnipn  lines, 
ilwpeNnrwiathHadvwiUcelift  (F.  N.  M.) 

STRATFORD,  JOHK  DB  (d.  1348),  archbishop  of  Canter- 
bury, was  born  at  Strat ford-on- A\t)n  and  educated  at  Merton 
College,  Oxfoni,  aftfrw;irtL'i  entering  the  si-rviie  of  Edward  II. 
He  served  a&  archdeacon  of  Lincoln,  fanun  ot  York  and  dean  of 
the  court  of  .irclit-s  before  ij:.;,  whin  he  huMme  bishop  of 
Winchester,  an  appoinrmmt  which  wan  maHo  during  his  vi^h 
to  Pope  John  XXII.  at  .\vigiion  and  which  was  wry  n-.uih 
disliked  by  Edward  II.  In  1327  the  bishop  joined  (^een 
Isabella's  partisans;  he  drew  up  the  six  articles  against  Edward 
II.,  and  was  one  of  those  who  visited  the  captive  king  at  Kenil- 
worth  to  urge  him  to  tbdicate  in  favour  of  his  son.  Under 
Edward  HI.  he  became  a  member  of  the  royal  ooundl,  but  his 
high  politiaU  importUM  date*  firan  tho  atitiuBB  of  1330,  fbc 
time  when  Rofop  Hocllncf  lost  Ut  power.  In  Nbvenbef  of  thb 
year  Stratford  became  chancdior,  aod  for  the  next  ten  he 
was  actively  oneagei!  in  public  business,  being  the  king's  most 
prominent  adviMr  and  being  politically,  says  Stubbs,  the  "  head 
of  the  Lancastrian  or  constitutional  party."  In  i.vvi  he  was 
appointed  nrrhbishop  of  Canterbury  and  he  rcsiRiiril  the  chan- 
cellorship in  the  following  yiar;  however,  he  held  this  oftue 
again  from  1.135  to  tV57  ;i"d  for  about  two  moiillis  in  1,540. 
In  November  1540  E<lward  III.,  humiliated,  impecunious  and 
angry,  returned  suddenly  to  England  from  Flanders  and  vented 
his  wrath  upon  the  archbishop's  brother,  the  chancellor,  Robert 
de  Stratford.  Fearing  artcst  John  dc  Stratford  fled  to  Canter- 
bury, and  entered  upon  a  violent  war  of  word*  with  the  king, 
and  by  his  6xm  condtict  led  to  the  eatabliihmeiit  of  the  principle 
diat  peen  wm  mAy  to  be  tried  m  full  paiiiaraent  before  thefa- 
own  order  (en  fUyn  parkmeHt  el  detmtt  les  piers).  Btit  good 
relations  were  soon  restored  between  thetwo,  andthcarchbishop 
acted  as  presiden;  of  the  council  during  Kdward's  absence  from 
England  in  1.545  and  1.546,  although  he  never  rej!aine<i  his  former 
position  of  influence.  His  concluding  years  were  mainly  spent 
in  the  discharge  of  his  spiritual  duties,  and  ho  died  at  Mayfield  in 
Sus.srx  on  the  .\^rd  of  .Viifnist  1 5 
John's  brother,  Robert  dc  Stratford,  was  also  one  of  Edward  Ill.'s 


pnacipal  ministers.  Ho  served  lor  a  time  aadnuM  to  his 

and  in  1337  became  chancrilor  and  bldiap  of  Cbiche»ter;  he  lost 

the  former  office  in  1340  and  died  on  the  9tn  of  April  1361. 

Ralph  de  Stmtforo.  bi»hop  of  London  fmra  1340  until  his  death 
at  Storpnev  on  th<-  7th  of  April  1354,  was  a  member  of  the  same 
ftunily.         :  lin^  prelates  were  benefactors  to  Stratford-on-Avon. 

tntATFORO,  a  city  and  port  of  entry  of  Ontario,  Canada, 
and  capital  of  Perth  county,  situated  83  m.  W.S.W.  of  Toronto 
by  the  Ccand  Itenk  laitway,  on  the  Avon  river.  Popb  (1901), 
Tlw  lepair  and  mghiawing  ahopa  of  the  taihmy,  floor-, 
•air-  and  wooUen-mills,  engjae  and  agricultunl  implement 
srorks  are  the  principal  Indtistries.  A  large  export  trade  in 
cheese  and  other  dairy  aiui  firm  iroiluce  is  carried  on, 

STRATFORD  DE  REDCLIFFE.  STRATFORD  CANNINQ. 
Viscount ( 1 786-1 S80I ,  Hntish  liipiomatist,  was  bom  in  Clement's 
Lane  in  the  city  of  London,  on  the  4th  of  November  1786.  His 
father,  Stnuforri  t'anning,  uncle  of  (norRi  C  anning  (y.t.),  had 
been  disinherited  for  his  marriage  with  J^Ichctabcl  Patrick.  He 
Settled  in  London  as  a  merchant.  On  his  death,  six  months 
after  the  birth  of  his  son,  his  widow  took  a  house  at  WanWead 
near  Epping  Forest.  Stratford  Canning  was  educated  ftmt  alR 
dame's  school  at  Wautead,  thca  at  UaduMyt  and  af  tn  if  |4.  at 
Eton.  IniSosbemadecledaadMlarof  Uig^Coll^n 
bridf^  but  ho  oaly  Jwpi  two  tcnna,  and  tai  iter 
prfcfi  writer  to  the  floKlfn  office  by  Ua  flaufai  George  C^anhig. 
He  received  his  degree  in  181 2,  residence  having  been  dispensed 
with  on  the  ground  that  he  was  absent  on  the  king's  service. 
In  1807  he  went  as  secretary  to  Mr  Merry  on  a  diplomatic  mission 
to  Copcnh.agen.  In  l8oi(  he  was  appointed  t'.rst  secretary  to 
Mr  (afterwards  Sir  Robert)  Adair,  who  was  se:.l  ;is  ,u:il)assador 
to  Constantinople.  When  Mr  Adair  was  transferred  to  \  ienna 
in  1810,  Canning  remained  at  Constantinople  as  chargf  d'affaires. 
The  British  (ovenunent  waatheainthevcTycri^s  of  its  struggle 


with  Napoleon,  and  it  left  Canning  entirely  to  his  own  discretion. 
His  principal  task  wm  to  persuade  the  Ttarldsh  government  not 
to  show  undue  favour  to  the  French  privateen  whkh  awaimed 
in  the  Levant.  In  May  i8ia  he  waa  able  to  play  dm  fMtt  of 
"  hooeat  broker  "  ia  anaaglBg  the  pcaee  ot  Bticbarat  between 
Turkey  aad  Kumia,  iMA  left  a  powerfol  Roafau  army  free  to 
take  part  in  repelling  Napoleon's  invasion.  Canning  was  aUe 
to  hasten  the  decision  of  the  Turks,  by  making  judicious  use  of 

Napoleon's  pl.in  ftir  the  pi.irtilion  of  their  empire,  \  cofiy  of  it 
had  been  left  in  his  hands  by  .Mr  Adair  to  be  used  .it  the  proper 
moment.  In  July  he  left  Constantinople  with  the  sincere  desire 
nrvi  r  to  return,  for  he  was  tired  of  the  corrupt  and  sliii-nctked 
Turkish  oiiicials.  His  ambition  was  to  lead  an  active  career  at 
home.  But  his  success  in  arranging  the  treaty  of  Hucharest 
had  marked  him  out  for  diplomatic  employment.  His  absence 
from  home  in  cariy  youth  and  the  independent  position  he  had 
held  much  before  the  usual  afS^  had  in  fKt  disqualified  him 
fat  the  caner  of  a  parKaaMrtaiy  patty  nan.  By  the  friendly 
ntofwtian  of  OnthMei^  lua  ooom^  old  opponent^  he 
recetyednpiBrioiijOtatiwrawiUJningfaetafifiaoonyiar,  on 
the  onid  confiUboi  "--■irfddi  wtte  that  be  dnidd  Mad  UmaeH 
to  accept  the  neit  diplomatic  post  offered,  and  should  not 
attempt  to  enter  parliament.  Canning  spent  his  leisure  in  t  ravel- 
ling about  England,  and  he  wrote  some  poetry  which  gained  him 
the  praise  of  B>Ton,  whom  he  had  known  in  boyhood,  and  had 
met  in  Constantinople.  In  1814  he  was  appointed  minister 
plenij)otcntiary  to  Switzerland.  In  this  capacity  he  had  a  share 
in  reorganizing  the  confederacy  after  the  f.ill  of  the  Napoleonic 
settlement,  and  he  attended  the  congress  at  Vienna.  lie  was  an 
eyewitness  of  the  dramatic  change  produced  at  Vienna  by  Napo> 
leottii  return  from  Elba.  Canning  retained  his  post  in  Switicr- 
laadtiDtSiS.  In  1816  be  married  Miss  Hairiet  Raikes,  daughter 
of  afowetnoroi  theBankof  Engiaad.  Herdeathiach^biithia 
I  Si 8,  had  a  ttiwg  iailneoce  in  inditdag  Urn  to  leaign  Ui  poet,  of 
whlebhonMUborongMyttrcd.  The  Britiab  minister  to  Switaer- 
land  had  merdy  fonnaf  duties  to  perform  in  normal  times,  and 
the  place  was  wearisome  to  a  m.in  of  Canning's  capacity  and 
desire  for  work.  In  iHnj  he  was  a[iix»inted  minister  at  Washing- 
ton, a  station  of  great  difliculty  owing  to  the  ill-feeling  created 
by  the  war  of  1813  and  the  many  delicate  questions  outstanding 
between  the  Hriti'-li  and  the  .Vmerican  governments,  t'itnning, 
whose  naturally  quick  temper  hud  been  devcloj)eil  by  early 
independence,  came  into  occasional  collision  with  John  Quincy 
Adams,  the  American  secretary  of  state,  who  was,  on  his  own 
showing;lq^nonieanaof  apAtlnitdliporition.  Yet  the  American 
statsanaa  reoqgniacd  that  the  "  anafiaoe "  of  the  British 
minister  waa  combined  with  dnointe  oaadonr  and  that  be  was 
above  aU  petty  dipkaoatic  trickeqr.  They  parted  witli  nuttnal 
tcapect.  Canidag  wimied  to  Bngbutd  in  iSaj  on  kavo  and 
did  not  (0  back  to  Washington.  The  general  treaty  he  had 
arranged  with  Mr  Adams  was  rejected  by  the  United  States 
Senate. 

In  1824  Canning  was  selected  as  ambassador  to  Turkey,  and 
proceeded  to  Constantinople  after  a  preliminary  visit  to  \'ienna 
and  St  Petersburg.  In  the  Russian  capital  he  was  engaged  in 
discussing  the  arrangement  of  the  .Maska  lx)undary,  and  partly 
in  sounding  the  Russian  government  as  to  the  course  to  be  taken 
with  the  Greek  revolt  against  Turkey.  He  left  for  Constantinople 
in  October  x8as,  accompanied  by  his  second  wife,  the  daughter  of 
lb  (\h  umli  I  of  Somerhill  near  Tonbridge.  At  Constantinople 
be  wiB  ■^nr'  with  the  ambaaaadors  of  France  and  Ruaia 
fii  ■&  ntnpriie  friUeh  ho  aftcswaida  iwogniied  aa  having  been 
bopefaw  firam  the  begtnainc— oamdy  hi  endeavouiing  tohidiiM 
Sidtan  Mahmnd  IL  to  make  oonoaiaibna  to  the  Gimks,  wiAont 
applying  to  him  the  pressure  of  aimed  force.  After  the  battle 
of  Navarino  (q.t.)  on  the  lolh  of  October  1817,  the  ambassadori 
were  compelled  to  retire  to  Corfu.  Here  Canning  learned  that 
his  conduct  so  far  ha<l  been  apptoved.  but  as  he  desired  to  know 
what  view  wiis  taken  oi  the  iniul  rupture  with  the  I'ortc  be  came 
home.  He  was  sent  out  again  on  the  .Hth  of  July  iXj.S.  Canning 
did  not  agree  on  all  points  with  hi.s  .suiK-rior,  Lord  .\bcrdccn,  and 
in  1829  he,  for  the  time  being,  turned  from  diplomatic  to 
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parliaincntary  lite.  lie  sat  for  Old  Saniin,  for  Stockbridge  (rotten 
boroughs)  and  for  Southampton,  but  did  not  make  much  mark 
in  pariiament.  He  was  twice  absent  on  diplomatic  missions. 
At  the  end  of  1831  he  went  to  Constantinople  to  attend  the 
oaofeienoc*  on  the  rtrlimitntiiwi  oi  the  Greek  frontier,  arriving 
fanmedfately  after  the  raoeipt  «l  the  news  of  Mehcmct  Mi's 
faivaaimi  «S  Sjrtin  (m  Mkhdw  Au).  Suhan  Mahaud  now 
proposed  to  Cannfng  an  alliance  between  Great  Britain  and  Tur- 
key, and  Canning  strongly  urged  this  upon  Pabneiston,  pointing 
out  the  advisability  of  helping  the  sultan  against  Mehemct  Ali 
in  order  to  forestall  Russia,  and  of  al  the  ^imc  time  placating 
Mchcmcl  Ali  by  KUarantccinR  him  certiiiri  advantaKL-B.  This 
ad',  ii  I'.  ivIlilIi  larBily  antic ipatfd  the  settli-.'iv  iit  uf  i.S^j  i .  was  not 
loUowcil ,  [jut  C.inning  liimselt  was  in  high  favour  with  t  he  sultan, 
from  whom  he  rcrcived  the  unique  distinction  of  the  sovrrt  ign's 
portrait  set  in  diamonds.  In  1833  he  was  selected  as  ambassador 
to  Russia,  but  the  tsar  Nicholas  I.  refused  to  receive  him. 
The  story  that  the  tsar  was  influenced  by  merely  personal 
animosity  seems  to  be  unfounded.  Nicholas  was  no  doubt 
sufllcieotly  informed  as  to  the  peremptory  character  of  Sir 
Stratford  Caanint  (be  bad  been  made  G.C.B.  in  1838)  to  sec 
Us  tmttnew  to  npieaeat  Great  firitab  at  a  really  bukpendent 
oomt. 

After  Canning  had  declined  the  trcasurership  of  the  Household 
and  the  governor  gcncralship  of  Canada,  he  was  again  named 
amb.'Uis;t(lor  at  ("niistanl  inoplc.  He  reached  his  post  in  January 
1843  and  retained  it  till  his  resignation  in  Februar)'  1858.  His 
tenure  of  otiice  in  these  years  wai  made  remarkable — first  by  his 
constant  cifortH  to  induce  the  Turkish  pi>\er:rmcnt  to  accept 
reform  and  to  conduct  itself  witl;  humanity  and  dcc<ruy; 
then  by  the  Crimean  War  (^.r.).  Canning  had  no  original  liking 
for  the  Turks.  He  was  the  first  to  express  an  ardent  hope 
that  they  would  be  expelled  from  Europe  with  "  bag  and 
baggage  " — a  phrase  made  popular  in  after  times  by  Gladstone. 
Bat  be  had  persuaded  himself  that  under  the  new  sultan  Abd-ul- 
tbey  mig^t  be  reformed,  and  be  was  willing  to  play  the 
part  «f  gdding  pcovideacei.  Be  cnrtabily  bnpreiscd  bunaclf  on 
the  Tmfca,  and  on  all  other  whoeaaea,  aa  a  strong  personality. 
In  particolar  be  struck  the  imagination  of  Kinglake,  the  author 
of  the  ImasUm  of  the  Crimea.  In  that  book  he  appears  as  a  kind 
of  magician  who  is  always  rni  r,; ir.ncd  as  the  "  great  I'lrhi  "  and 
who  influences  the  fate  of  nations  by  m)-stic  spells  cast  (in  [)alhd 
sultans.  Great  Klchi  is  the  Turkish  title  for  an  ambassador, 
and  Klchi  for  a  minister  plenipotentiary.  The  use  nunie  of  the 
exotic  title  in  Kinglakc's  hook  is  only  one  oi  the  Corinthian 
ornaments  of  his  style.  In  sober  fact  Canning's  exertions  on 
behalf  of  reform  in  Turkey  affected  little  below  the  surface.  His 
share  in  the  Crimean  War  cannot  be  told  here.  On  the  fall  of 
Palmerston's  ministry  in  February  1838  he  resigned,  and  though 
he  paid  a  complimentary  farewell  visit  to  Constailtinople,  he  had 
no  ftirtber  share  m  public  life  than  tlie  occasional  speeclies  he 
ddivieted  from  his  place  in  the  House  of  Lords.  He  bad  been 
raised  to  the  peerage  in  1851.  During  bis  later  years  be  wrote 
several  essays  collected  under  the  title  of  The  Eastern  QuestioH 
(London,  1S81).  In  1873  he  published  his  treatise.  Why  I  am 
a  Ckrittidn,  and  in  1876  his  play,  Alfred  the  Great  at  Athelney. 
The  only  son  of  his  second  marriage  died  before  him.  His  wife 
and  two  daughters  sur\'ivcd  him.  Lord  Stratford  died  on 
the  14th  of  August  1880,  and  was  buried  at  Frant  in  Sussex. 
A  monnmcnt  to  Um  was  erected  b  Westmtauter  Abbey  in 
18S4. 

See      tflMi  Sba^  4e  IMOlft,  by  S.  Lane  Fbote  (London , 

STRATPORD-OH-AVON,  a  market  town  and  municipal  borough 
in  the  Stratford-on-Avon  parliamentary  division  of  Warwick- 
ihire,  Engknd;  on  a  branch  line  of  the  Gicnt  Wcatem  railway 
•nd  on  the  EMt  k  West  Junction  nllway,  b  eomwdon  with 
which  it  is  lerved  from  London  by  the  Gieat  Ceatcal  (92)  m.) 
■Ml  the  London  &  Korth^Westem  railways.  Fop.  (1901),  8310. 
The  town  lies  mainly  on  the  right  (west)  bank  of  the  Avon. 
The  neiphlxiurhoad,  comprised  in  the  rich  valley  of  the  Avon, 
is  beautiful  though  of  no  considerable  elevation.    The  river 


flows  in  exquisite  wooded  reaches,  navigable  only  for  small 
boats.  The  Stratford-on-Avon  canal  communicates  with  the 
Warwick  and  Birmingham  canal.  The  ri\-er  is  crossed  at 
Stratford  by  a  stone  bridge  of  14  arches,  built  by  Sir  Hugh 
Clopton  in  the  reign  of  Hcniy  VIL  The  church  of  the  Holy 
Trinity  occupies  the  site  of  «  Samn  Bflnistny,  wUA  oimd 
before  691,  when  the  bishop  of  Woroeiter  leoelved  it  b  —''"■f 
from  Ethdred,  king  of  Menna.  It  la  beautifully  placed  near  the 
river,  and  is  a  fine  cruciform  structure,  partly  Early  English  and 
partly  I'eq>endicular,  with  a  central  tower  and  lofty  octagonal 
spire.  It  was  greatly  improve  d  in  the  reign  of  F.dward  111.  by 
John  de  Stratford,  who  rebuilt  the  ^iouth  aisle.  He  alv)  in 
founded  a  chantry  for  priests,  and  in  1(51  Ralph  de  Stratford 
built  lor  John's  chantry  priests  "  a  huust  uf  s-quare  stone,"  which 
came  to  be  known  as  the  college,  and  in  connexion  with  which  the 
church  Ijecame  collegiate.  The  present  beautiful  choir  was  built 
by  Dean  Balshall  (i463-i49i),andinthereignof  Heniy  VILthe 
north  and  south  transepts  were  erected.  A  window  commemo- 
rates the  Shakespearian  scholar  J.  O.  Halliwcll-Phillipps.  The 
foundation  of  the  chapel  of  the  ^d  of  the  Holy  Cross  was  laid 
by  Robert  de  Statfoid.  The  gild,  to  which  both  seies  were 
admitted,  was  b  eristence  eaily  b  ike  13th  centuiy,  and  it  was 
boorpontcd  by  a  diaiter  tnm  Edward  HI.  b  rjrz.  It  was 
dissolved  m  1547.  The  guildhall  is  a  picturesque  half-timbered 
building.  A  beautiful  bouse  of  the  i6th  century  belonged  to  one 
Thomas  Rogers,  whose  daughter  w.as  mother  of  John  Harvard, 
the  founder  of  Harvard  College,  L'.S..\.  .-\mong  public  buildings 
arc  the  town  hall,  originally  da'.ei!  iCij  rebuilt  1767,  and  altered 
i.Sft^;  market  house,  corn  exchange  and  three  hospitals.  There 
are  ret  realion  grounils.  Brewing  is  carried  on,  bltt  the  tlXdsb 
principally  agricultural.    Area,  4013  acres. 

Shakeipearum  Connexion. — To  no  town  has  the  memory  of 
one  famous  son  brought  wider  notoriety  than  that  which  the 
memory  of  William  Shakeapeare  has  brought  to  Stratford;  yet 
this  notoriety  spcasg  into  stwof  growth  only  towards  the  end 
of  the  18th  century.  The  task  of  preserving  for  nodun  ^ycs 
the  buildinga  whidi  Shsheapetw  hbasdf  saw  was  not  oMttcd 
upon  until  much  of  the  vbaUe  oonnezion  with  hs  times  had  been 
destroyed.  Yet  the  town  is  tmder  no  great  industrial  or  other 
modernizing  influence,  and  therefore  stands  in  the  position  of  an 
ancient  shrine,  drawing  a  pilgrimage  of  modern  origin.  The 
plan  of  Shakes[K-arc's  Stratford  at  le.ist  i>  preserved,  for  the  road 
crossing  Clopton's  bridge  Ls  an  ancient  highway,  and  forks  in  the 
midst  of  the  town  into  three  great  branchw,  about  which  the 
village  grew  up.  The  high  cross  no  longer  stands  at  the  market- 
place where  these  roads  converged.  But  the  open  space  where  is 
now  a  memorial  fountain  was  the  Rother  market,  and  Rothcr 
Street  preserves  its  name.  The  word  signifies  homed  cattle, 
and  is  found  in  Shakespeare's  own  writing,  in  the  restored  line 
"  It  is  the  pasture  lards  the  {other's  sides  "  (Tsmm  tf  Alhtmh 

where  "brather's"  was  0(%baUy  the  accredited  icMlbt-  b 
Henley  Street,  dose  by,  Is  the  bmueb  which  the  poet  was  ban, 
greatly  ahend  b  external  appearance,  being  actually  two  half- 
timbocd  cottages  connected.  A  small  apartment  is  by  imn^ 
mortal  tradition  shown  as  his  birth-room,  bearing  on  its  white- 
washed walls  and  its  w  indows  innumerable  signatures  of  visitors, 
among  which  such  names  as  Walter  Scott,  Dickens  and  Thacke- 
ray may  be  deciphered.  Part  of  the  building,  used  h)-  the  poet's 
father  as  a  wool-shop,  is  lilted  as  a  museum.  Shakc-sfx-arc  may 
have  altrni!r<l  the  grammar  school  atlarh<'d  to  the  old  guillih.^il 
in  Church  Street.  This  was  a  foundation  in  connexion  with  the 
gild  of  the  Holy  Cross,  but  was  rcfounded  after  the  dissolution 
by  King  Edward  VT.  in  1553,  and  bears  his  name.  The  site  of 
Shakespeare's  house,  New  Place,  bought  by  him  in  1507,  was 
acquired  by  public  subscription,  cbieQy  through  the  esettioas 
of  J.  O.  HaUiweQ-Phillippe,  and  was  handed  over  to  the  tmsteas 
of  the  birthplace  b  xSjd.  The  honse  was  baUt  by  Sir  Hugh 
Clopton.  Shakeapaan  acquired  a  considefable  property  adja- 
cent to  tt,  letiicd  here  after  bb  active  life  b  London,  and  here 
died.  Sir  John  Clopton  destroyed  the  house  in  1702  fas  it  had 
revcrlei!  to  his  family'),  and  the  mansion  he  built  was  in  turn 
destroyed  by  Sir  Francis  GastrcU  in  1750.   The  site,  which  is 


Digitized  by  Google 


STRATHAVEN— SI  RATHCLYDE 


999 


tiicctbtea  is  tarrounded  by  gardens.  Shakespeare  is  buded  in 
tlw  cbaaod  of  Belly  Ttiidty  church,  his  wife  lying  next  to  kirn. 
The  dab  «v«r  tte  poM%9»TC  bcu  tJw  lian  begimiiiig 
"  Good  Mnid.  tar  Jcm»*  saks  loAmn 

To  djg{  the  dust  encloaed  heaie 

while  the  effigy  on  the  mural  monument  above  may  weB 
be  an  authentic  representation,  though  somewhai  altered  ami 
damaged  by  time  and  restoration  (set  SnAKEsrcARi;:  Porimih). 

Ap.irt  from  the  inlcrtrsl  attachiiiK  to  iht-  plcabunl  country 
town  and  its  pastoral  environment,  through  their  intluencc  trace- 
able in  Shalcespeare's  writings,  there  are  further  connexions  with 
himself  and  his  (amily  to  be  found.  The  house  adjacent  to  New 
Phwe  known  as  Nash's  house  was  that  of  Thomas  Nash,  who 
manied  Shakeapeace's  giuddaughur  Elizabeth  liall;  it  is  used 
as  a  muaenoi.  At  Sbottery,  i  m.  west  of  Stratford,  is  the 
fjctamqiia  f  hatchiid  cottay  in  which  Shahapeare's  wife,  Anne 
Hathaway,  WM  bora*  It  «aa  pmdiBaed  for  the  nation  in  itfa. 
Tbe  maidw  aaaM«f  the  poet's  mother  was  Maiy  Aiden,  and  this 
name,  that  of  an  andent  ootinty  family,  survives  in  the  district 
north-west  of  Stratford,  the  Forest  of  Ardcn,  though  the  true 
forest  character  is  long  lost.  .\t  Sniiierficld  to  the  north,  where 
III,'  low  n'o<Mlcc!  hills  bcpn  to  rise  (rud  tfao  vallcy,  Uved 
Shakespeare's  grandtathi'r  and  uncle. 

Tl>e  principal  mtMkrn  moiuimint  to  the  poet's  memory  in 
Stratford  is  the  Shakesfx-are  Memorial,  a  semi-Gothic  building 
of  brick,  stone  and  timber,  erected  in  TK77  to  cont.ain  a  theatre, 
picture  gallery  and  library.  .\  performance  of  one  of  the  plays 
is  given  annually.  The  memorial  stands  by  the  river  above 
the  church,  and  above  again  lie  the  Bancroft  or  Bank  croft 
ltriiM»«  where,  in  1769,  a  celebration  in  honour  of  tbe  poet  was 
Offaaiaed  by  Oavid  Gankk.  Ewidence  of  the  latenae  iateieat 
tiJken  by  Amcricao  viiitan  in  Stiatfoad  is  scon  fn  the  asonMrial 
fountain  and  clock-tower  presented  in  1887,  and  in  a  wbidow 
ia  the  church  illustrating  scenes  from  the  Incarnation  and 
containing  tigures  from  English  and  .\merican  history. 

History. — Strati'ord-on-Avon  {StniJforde,  Slrttford.  Strafford' 
ou-  Jf  ;  ii-  a  place  of  great  antiquity.  .\  Roman  road  may  have 
ruji  past  the  site;  coins.  &c.,  have  been  found,  and  the  district 
at  any  rate  was  inhahitcii  in  Roman  times.  The  manor  was 
granted  by  King  Ofia  to  the  bishopric  of  Worcester;  and  it  was 
under  the  protection  of  the  bishops  of  Worcester,  who  were  grant- 
ing them  privileges  as  early  as  the  reign  of  Richard  I.,  that  the 
inhabitants  of  the  town  assumed  burghal  rights  at  an  early  date. 
The  Gikl  of  tiie  Holy  Cmos,  founded  in  the  ijth  century  for  the 
anppoit  of  poor  piiiatB  aad  otfacm,  omciiod  gnat  authority 
orer  the  tem  far  May  yoata.  ItadiMolntionwaatbecauioof 
the  incorpoiatioa  diartor  of  Edward  VL  tn  1553,  by  whkh  the 
town  was  incorporated  under  the  title  of  tbe  bailifi  and  burgeates, 
who  were  to  bear  the  name  of  aldermen,  .\nother  charter, 
toniirming  former  liberties  but  altering  the  roust  it  u: ion  ol"  the 
corfwrat ion,  w,t,s  granted  in  t6ti.  By  the  rh.srliTs  ot  ibbj,  and 
1674  tliu  corporation  was  given  the  title  of  mayor,  aldermen  an<l 
burgesses.  The  governing  body  now  consists  of  a  mayor,  6 
aldermen  and  i&  councillors.  .-\  market,  formerly  held  on 
Thursdays  by  a  grant  of  1 309,  is  now  held  on  Fridays.  The 
vathwo  trades  of  weaving,  saddlery,  glove-making,  collar- 
making,  candle-nuking  and  aoap-makh^i  wcie  carried  on 
dniiag  the  16th,  17th  and  tStb  centuiiea,  but  have  lott  their 

■nunHA^n  Ooedly  ptonouaced  5lnMm),  a  mannCBCtaring 

and  market  town  of  l<HMfclMtB, Scotland.  Pop.<iqoi),4D76b  It 
lies  on  the  Avon.  16  m,  S.S.E.  of  Glasgow  by  road,  and  fs  the 

terminus  of  the  Ca'ciionian  Railway  Company's  branch  line  from 
Hamilton.  It  has  inajuiiaciurcs  of  silk,  cotton  and  hosiery  and 
is  a  market  for  cheese  and  grain.  The  picturesque  ruins  of 
Avondalc  Castle  are  situated  on  Powmilion  fium,  a  stream  thai 
runs  thrniiKh  Sirathivrn  to  join  the  Avon,  a  niili'  iu-lnw  tin-  town. 
Remains  of  a  Roman  road  are  traceable  for  several  miles  immedi- 
atdy  to  the  south  of  the  Avon.  Stonehouse  (pop.  2961).  a 
ndning  aad  weaving  town  about  4  m.  ttorth-west,  ia^  claimed 
aa  the  birthplace  of  the  Scottish  auirtyr,  Patrick  Hamilton 
(iSar-isaA)'   Sb  nflca  toatb-iMit  of  StnthavrB,  019  tbe 


moor  of  Drumclog,  the  Covenanters  defeated  John  Graham 
of  Claverhouse,  Viaoout  Dmdee,  on  the  tsl  of  June  1679. 
A  granite  obelisk  aMnracBiofatca  tiie  battle,  but  tbe  religious 
ffv^-ir  that  uaed  to  take  place  <o  the  aanivenaiy  an  no 
ha^hdd.  " 

■fItAIBCLTra.  the  name  gfven  in  the  9th  and  loth  ceaturlei 
to  the  British  (Welsh)  kingdom,  which  from  the  7th  century 
onwards  was  probably  confined  to  the  basin  of  the  Clyde,  together 
with  the  adjacent  ro.ast  cii.sirirts,  .■\yrshire,  &c..  on  the  west  of 
-Scotland.  Its  capital  wa.s  Dumbarton  (fortress  of  the  Hrilons), 
•.hen  known  as  .\li:ly<lc.  On  the  south  this  kingdom  bordered  on 
the  territories  of  the  Niduari  I'icts  of  Galloway,  including  the 
modern  counties  of  Wigtown  and  Kirkcudbright,  a  rcpion  which 
from  the  middle  of  the  7th  century  seems  to  have  been  in  the 
possession  of  the  Northumbrians.  Strathclydc  is  also  somctimea 
called  Cumbria,  or  Cuml>crland,  and  the  survival  of  the  latter 
name  on  titt  Eai^isb  side  of  the  border  preserves  the  memory  of 
a  period  when  tbe  territories  of  the  northern  Welsh  were  of  much 
greater  extent,  though  it  is  perhaps  not  certain  tlut  the  race 
possessed  political  unity  at  that  time.  Of  the  origin  of  the 
kingdom  of  the  North  Britons  we havenoinformation,  but  there 
seems  little  reason  to  doubt  that  they  were  the  dominant 
people  in  soul  hern  Scotland  before  the  Roman  invasion.  • 

.\fler  the  v.it hiir.iwal  of  the  Romans  in  the  $\\\  cctilury  the 
northern  Britons  seem  to  have  shown  greater  determination  in 
manilainiiig  their  independence  than  any  of  the  southern 
kingdoms  and,  according  to  Welsh  trnilition.  Cunedda,  the 
ancestor  of  the  kings  of  Gwynedd,  ha<l  himsrlf  coir.c  from  the 
north.  In  the  Hisloria  briUonum  we  read  of  several  princes  of 
the  northern  Dritons.  The  chief  of  these  appear  to  have  been 
Uiien,  who  is  aaid  to  have  fought  afainst  tbe  Nortbuubcfaui 
king  Theoderic,  and  Rhyddeich  Baa  iH»  la  mentfawed  also  ia 
Adawnan'aLifeof  S.  Columba.  RlqrddeichHeBappeaatohavt 
secured  the  supremacy  amongst  these  Welsh  princes  after  the 
great  battle  of  .\rddcr>d  fought  about  the  year  57  5,  to  which 
frequent  reference  is  made  in  early  Welsh  poetry.  Jlis  <kath 
seems  to  have  taken  place  in  \  late  authority  states  that 

he  was  succecdcti  by  his  son  Constanline,  liut  the  .subsequent 
kings  were  descended  from  another  branch  of  the  same  family. 

Such  notices  as  we  have  of  the  history  of  Strut hdyde  in  the 
7th  and  Hth  centuries  are  preserved  only  in  the  chronicles  of  the 
surrounding  nations  and  even  these  supply  us  with  little  more 
than  an  incomplete  record  of  wars  ,vitli  the  neighbouring  Soota, 
Picts  and  Northumbrians.  It  is  probable  that  tbe  Britoasweie 
allied  with  the  Seou  wbea  Aidaa,  the  king  of  the  hrtter,  iavadod 
Nortfaumbria  in  aj>.  597.  Ia  64a,  however,  we  fiad  the  two 
Celtic  peoples  at  war  with  OBeaaother,  for  in  tlutt  year  the  Britons 
under  their  king  Owen  defeated  and  slew  the  Scottish  king 
Domnall  Breac.  In  tbe  same  year  they  came  into  conflict  with 
the  Northumbrian  king  Oswio.  In  (140  there  appears  to  have 
been  a  battle  between  the  Britons  and  the  I'icts,  but  .iWiut  this 
time  the  former  must  have  liecome  subject  to  the  Northumbrian 
kingdom.  They  recovered  their  indci>cndence,  however,  after 
ihi-  deic.it  of  K:  i:i-irlt  by  ihe  I'icts  in  6,85.  In  711  aiul  again  in 
71 J  wc  hear  of  further  wars  between  the  Britons  and  the  Scots 
of  Dalriada,  the  former  being  defeated  in  both  years.  Towards 
the  middle  of  the  8th  century  .Strathclyde  was  again  threatened 
by  an  alliance  between  the  Northumbrians  and  Picts,  and  in  750 
tiie  Northumbrian  king  Radbcrht  wrested  from  them  a  consider* 
able  part  of  their  tcfritodea  in  the  west  iachidiBg  Kyle  in  Ayr- 
ahiic.  Ia  7s6  the  North  Biitoaa  an  laid  to  liavB  been  forced 
into  snbndidon  aad  from  this  time  onwards  we  hear  very  Utile 
of  their  hi-story,  though  occasional  references  to  the  deaths  of 
their  kings  show  that  the  kingdom  still  continued  to  exist. 

In  870  Dumbarton  was  .iiti.ikiil  arj<!  .lisTuyid  after  four 
months'  siege  by  the  Sc.mdi.n.ivjan  kin^  Ivarr,  .inii  lor  some  lime 
after  this  the  Lountry  was  exposed  to  ravages  l)y  the  Norsemen. 
It  is  believed  thai  the  native  <lyn;isty  came  lo  an  end  early  in 
the  loth  century  and  that  the  subsequent  kings  l>elonged  to  a 
branch  of  the  Scottish  royal  family.  \l  the  end  of  the  reign  of 
Edward  the  Elder  (025)  the  Britons  of  Sirathdyde  submittc<l 
to  that  king  together  with  sU  .tiie  other  priaoea  of  tiie  north. 
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In  the  reign  of  his  successor  .tthclstan,  however,  they  joined 
with  the  Scots  and  Norwegians  in  attempts  to  overthrow  the 
EnfUsh  supremacy,  allcmpts  which  were  ended  by  their  defeat  at 
the  battle  of  Brunanburh  in  937.  In  94$-46  Strathdyde  was 
itVMBd  by  King  Rdnwind  uid  givca  over  to  the  Soottiab  king 


Hw  fan  at  the  kingdom  «ai  only  temponiy,  for  we 
'  of  a  defeat  of  the  Scottish  king  Cuilean  fay  tlie  Bxitons  in 
971.  In  the  nth  century  Strathclyde  appean  to  have  been 
fiaally  incorporated  in  the  Scottish  kingdom,  and  the  last  time 
He  hear  of  one  of  its  kinjjs  is  at  the  batllc  of  Carham  in  1018 
when  the  British  king  Ova  n  idui-hi  in  ;JIiancc  with  Malcolm  II. 

The  following  is  a  li^tt  of  king»  whose  luine^  are  mentioned  in  the 
dinmicles: — 

Rhydderch  Hen  d.  603 

ConManttne  ion  of  Rhyddefcfc  (?)   — 

ludruis  (?)  -  •    .    .     d.  633 

Owain  (Kugein)   d.  642 

Gwraid  (G(ircit)  d.  658 

D>-fnwal  (DoflibnaJl),  son  of  Owain     ....     d.  U)^ 

Beli.  wn  of  Elphin  d.  7^^ 

Tcwtj«T  (Teudubr).  son  of  Beli  d.  750 

n  f  n  v.il  (Dumagiwl),  aon  of  Tewdwr     ...     d.  760 

^    1 1  ,  MB  of  Ruadrach  d.  816 

Artgha   d.  872 

Run,  son  of  Artgha    .......      d.  before  878  ( ?) 

IJyfnwal  (DonevaWiis)  d.  908 

Dyf nwal  (Done>-uldus) ,  son  of  Ede  (Aedh)  Owain  d.  934 
Oyfnwal  (Dornhnall).  son  of  Eoghain  (on  pilgrimage)  d.  97s 

Makoln.  aoo  of  Dylnwal  ^997 

Owain  (Eugenfau)   1018 

See  ChroHieUs  of  tlu  Pirls  and  Scots,  edited  by  \V.  F.  Skene 
(Edinburgh.  I«67):  \V.  F.  Skene.  CelUe  StolUtnd  (Edinburgh, 
1876);  and  Sir  John  Rhys,  Celtic  lirtlain  (Ijindon,  I904). 

(F.  O.  M.  B  ) 

ITRATHCOliA  AMD  MOUNT  ROYAL,  DONALD  ALBX- 
AMMR  flillll,  BMMMf  (iSae-  ),  CiMmmMmm.  ititimnim  and 
fiiH]icier,«atbomatFonet,SeotIaad,ootlie6thof  Antnst  1830. 
the  aecood  son  of  Alexander  Smith  (d.  iSjo),  a  Highland 
merchant.  His  mother,  Barbara  Stewart,  of  Abcmcthy,  was 
the  sister  of  John  Stewart  (d.  1847),  a  famous  fur  trader  in  the 
Canadian  North-Wcsl,  who  gave  his  name  to  Stewart  Lake  and 
Stewart  river.  Through  him  Donald  Smith  was  appointed  in 
1838  a  junior  clerk  in  the  Hudson's  Bay  Ccm'.paiiy,  whiLh  a!  that 
time  controlled  the  greater  part  of  what  is  now  the  Dominion  of 
Canada.  Smith  was  sent  to  Labrador,  and  stationed  at  Hamilton 
Inlet.  For  thirteen  years  he  roughed  it  there,  mastering  the 
wnk  of  the  fur  trade,  introducing  various  improvements  int  o  t  he 
oooditioas  of  life,  beiag  the  fint  to  ptove  that  potatoes  and  other 
wgetablciCOQld  ho  powBwltbiiiceaM  00  that  Ueak  coast,  and 
vwyinf  Ui  bttiiaeaa  mtlae  with  mudi  leadiDg  and  letter- 
wriUng.  Then  be  was  for  ten  yean  on  Rndson  Bay,  rising  in 
the  company's  service  to  be  a  clilef  trader  and  then  a  ctief  factor. 
In  1868  he  was  appointed  to  the  post  of  resident  governor,  with 
headquarter* at  Montreal.  In  the  next  year  l.ri'ii-:.  Ri.  1'-  '7  v  )  re- 
bellion broke  out  on  the  Red  river,  caused  rhu  tly  by  thf  transfer 
of  territorial  rights  from  the  company  to  the  Dominion  of 
Canada,  and  in  December  Smith  wassent  by  the  Canadian  govern- 
ment with  wide  powers  as  special  commissioner  to  endeavour  to 
check  the  rebellion,  and  to  report  "  on  the  best  mode  of  quieting 
and  removing  such  discontent  and  dissatisfaction."  On  arriving 
at  Fort  Garry  (now  Winnipeg)  he  advised  the  government  that  it 
would  be  necessary  to  send  troops;  in  the  meanwhile  he  kept 
coot  in  face  of  a  veiy  ugly  situation,  and  it  was  laigely  owing 
to  Us  tact  and  diplonacy  Aat  tbe  Hvcsof  the  munerovs  priMoeta 
were  saved,  that  Kiel's  poaltkm  was  gradnaliy  nwtermtoed  and 
that  the  nHef  opedflfon  voder  Coloiid  (afterwards  Lord) 
Wolselcy  had  no  fighting  to  dO.  Apart  from  the  rebellion, 
there  was  difficulty  with  the  company's  traders.  The  company's 
cont  rol  over  the  North-Wc^t  was  to  be  surrendered  to  Canada  for 
£300,000.  certain  grants  of  lands  and  certain  trading  prisnlegcs, 
and  the  traders  on  'he  snot  feared  that  in  the  fiistrilnnion  of  the 
money  their  rights  might  not  be  guarded,  but  Smith  sucrrrdrd 
ita  persuading  them  to  t  rust  him  to  secure  their  share,  and  assrrt  rd 
their  daims  so  efTcctually  that  £107.000  was  paid  to  them. 
Dtiring  these  complications  in  theNorth-West  he  occupied  for  a 
tine  the  peaition  of  acting  govemori-in  December  1870,  on  the 


first  election  to  the  legislative  assembly  of  ttie  new  province  of 
Manitoba,  he  w.as  returned  for  Winnipeg;  and  In  March  1671, 
after  a  very  bitter  contest,  he  was  elected  as  one  of  the  four 
Manitoba  representatives  to  the  Dominion  House  of  Commons, 
as  member  foe  Sdkitk.  The  feoeganiaation  of  the  Hudson's  Bay 
Company  in  iSrtHhivelvlag  the  h>as  of  its  administrative  ftmc- 
tioas  and  its  restriction  to  questions  of  trade  only^made  it 
necessary  to  appoint  a  chief  commissioner  for  the  North-Wcst. 
and  in  187 1  Smith  received  the  appointment  when  in  London, 
after  his  champiousliip  ot  the  claims  of  the  local  traders.  .\i 
Ottawa  he  at  once  became  the  spokesman  of  the  nc-w  iLruii'i;is, 
though  for  a  time  subject  to  the  suspicion  of  those  who  thuuKht 
that  the  company  had  done  too  little  to  assist  the  Cana<lMn 
government  against  Ricl,  and  he  was  frequently  attacked  in 
parliament  and  out  of  it  on  various  charges.  In  1872  be  became 
one  of  the  original  members  of  the  first  North- West  council  under 
the  act  pfowdlng  for  the  government  of  the  territories  by  tba 
limtfnaiitFggmBoi  of  Manitoba  and  a  ceuncfl  of  eleven. 

It  waaat  dda  Hibw  tlmt  th«  coMtmctien  oC  tba  f?— 
Padtc  laOwajr  became  n  inctiEal  qneMhw.  The  terms  oi 
the  entrance  of  British  Cotambia  into  the  Dondmon  fai  iS7< 
included  a  stipulation  for  the  immediate  beginning  of  a  railway 
from  the  Pacitic  towards  the  Rocky  Mountains,  and  from  a 
point  to  be  selected  cast  of  the  Ror-.ics  towariis  the  Pacific; 
this  line,  connecting  the  Pacific  .sraijoard  with  eastern  (.  anada, 
was  to  be  completed  within  ten  years  from  the  date  of  union. 
After  a  controversy  on  the  merits  of  private  or  government 
construction,  in  1872  a  charter  was  given  by  Sir  John  Macdonald's 
government  to  a  company,  with  Sir  Hu^  Allan  at  its  head,  for 
the  construction  of  the  line,  with  a  subsidy  in  land  grants  and 
money,  but  in  XS73  disclosures  of  cormpt  pcactkca  in  xektioa 
to  this  diarter  (the  totalled  PkdJk  Scaadal)  led  lo  the  fatt  d 
t  h  e  government,  and  the  company  was  soon  afterwards  dissolved. 
In  the  great  debate  which  ended  in  the  reaignation  of  the  govcnn 
ment,  one  of  the  chief  causes  of  its  downfall  was  a  moderate  but 
powerful  speech  by  Smith,  which  led  to  a  temporary  cstrange- 
nu-2it  Ijetwecn  him  ar.d  Macdonald.  The  Liberal  govi  rnmrnt 
which  came  into  fxiwer  early  in  1874  reverted,  though  timidly,  to 
the  policy  ui  ^uVLrtiir.L'tit  LiwiiLTihip. 

Meanwhile  Donald  Smith,  together  with  his  cousin  Mr  George 
Stephen  (afterwards  Lord  Mountstephen).  and  other  Canadian 
and  American  financiers,  had  bought  out  the  Dutch  bondholdcis 
of  the  insolvent  St  Paul  &  Pacific  railway,  an  American  line, 
which  by  1873  bad  been  completed  from  St  PaaLto  Brerkenridge, 
but  which  la&ed  funds  to  proceed  farther,  ilfler  long  nagotia 
tioos  the  new  ownen  persuaded  the  govenuaeak  of  Manitoba  to 
bufld  a  line  from  Winnipeg  to  PemUna  on  the  American  fnotier. 
This  done,  in  1879  the  partners  formed  the  St  Paul,  Minneapolis 
&  Manitoba  Railway  Company,  and  by  oontimdng  the  line  from 
Brcckcnridge  to  Pemblaa  vnited  Maidloba  with  tlm  south  and 

west. 

In  iS;:^  the  Li1)cral  party  was  defeated.  andSIf  JokoMacdonald 
returned  lo  ofiicc  with  the  supjiort  of  Smith,  who  had  been  driven 
to  rejoin  the  Conservatives  by  the  over-cautious  railway  pobcy  of 
the  Liberals.  In  1880  the  new  government  made  a  contract  for 
building  the  railway  with  a  syndicate  of  which  Stephen  was  the 
chief  director,  and  in  which  Smith,  from  the  first  largely  interested, 
came  more  and  more  to  t  he  front.  Both  were  prominent  directora 
of  the  Bank  of  Montreal,  and  employed  ita  icsourcca  in  the  wolit 
without  heeltatian.  Smith  aho  embarked  In  the  werlt  the  adwte 
of  Ua  private  fortune,  and  it  waa  Ui  dogged  perseverance  wUdi 
more  than  anjrthing  else  enabled  the  company  to  bring  its  work 
to  a  successful  conclusion.  The  contract  allowed  ten  years  for  the 
completion  of  the  line,  but  such  energy  was  shown  that  on  the 
7th  of  November  1.HH5,  at  Cr.aigcll.arhic  in  the  Rocky  Mountains, 
Don.ald  Smith  drove  home  the  la.st  spike  of  the  first  Canadian 
transcontinental  railway.  In  1882  he  left  parliament,  but  re- 
turned to  it  in  1887.  and  represented  Montreal  West  till  iSq6, 
when  he  was  appointed  to  succe<-cl  Sir  Charles  Tupper  in  London 
as  high  commissioner  for  Canada.  In  that  year  he  was  made 
C,.C.M.G.;in  1807  he  was  tailed  to  the  peerage  and  in  1909  made 
G.CV.O.  In  (889  be  became  governor  of  the  Hndaon's  Bay 
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Cwnptny.  OntlMautof  Match  1896  be  was  anMtntad  covera- 
iteiUcaamiiMfcmtrtoMAnhobaaiidUie  Terrhorits  toflodMvour 
to  kwen  the  hktemen  in  the  diactadoa  as  to  Komaa  CathoUc 
rights  in  the  pobfic  Kfaook,  and  the  caaproiiiiae  of  1B97  followed 
the  lines  wUcli  he  suggested  (see  Cakada). 

In  January  tqoo,  during  the  war  in  South  Africa,  he  raised, 
equippH  and  prcscntod  to  the  British  govcrnmrnr  a  rrgiment 
of  irregular  cavalr)-  hoo  strong,  Strathcona's  Horse,  as  it  was 
called,  was  recruited  in  the  Canadian  West,  and  did  good  service 
during  the  war.  Though  this  was  perha[)S  the  most  striking  of 
the  many  services  which  his  great  wealth  enabled  him  to  do  for 
Canada  and  the  British  Empire,  he  left  no  side  of  Canadian  life 
untouched.  With  his  cousin,  l^ord  Moontat^hen.  he  founded 
and  endowed  the  Royal  Victoria  Hospital  in  Montreal,  and 
both  in  Canada  and  in  Scotland  gave  largely  and  wisely  to 
HDivenitjr  wQik.  He  was  the  backbone  of  the  emignitfcm  policy 
iriiich  from  1896  on  did  modi  to  iocreaae  the  populatian  and  tht 
parosperity  of  CaiUMhu  Ba  helped  in  the  improrcment  of  the 
waterways  of  the  Camdhw  West,  and  in  placing  steameia  on 
them,  and  gave  much  assistance  to  the  proposed  AH  Red  Route 
of  British-owned  steamers,  encircling  the  world.  From  the  first 
he  was  a  member  of  the  Pacific  Cable  Board,  controlling  the  cable 
laid  in  IQ02  by  the  combined  RDvcmmcnts  of  Great  Britain, 
Canada  and  Australia.  Xo  ni:iri  did  more  tO  tighten  the  ticS 
which  bin<l  CanL-da  !o  1  he  Brilijih  Empire. 

The  Lift-  tsv  lit--  kici  \\  illson  contains  some  useful  information. 
The  Histories  of  tiic  Hudwii's  Bay  Company  by  BecU«»  Willsou, 
Rev.Ccorge  Br>'cc  and  Miss  Agnes  C.  Laut  tell  his  eariv  stnigglcs. 
Sir  Wilfrid  LaurUr  (2  vols.),  by  J.  S.  WiUison,  describes  tne  financial 
dealinKs  bctwcca  the  Caoaidian  govcnunent  and  the  Canadian 
Pacific  taSway.  His  pailiugMntaiy  ipf  hes  an  in  the  Canadian 
BmMri.    (W.L.G.) 

flSAIBMnUI,  RWIH  BBRST  Mti;  iit'BAMW  (tSoi- 
>88j),  Biftbb  fidd-marshal.  third  son  of  the  Right  Hon.  Sir 
George  Henry  Rose  of  Sandhills,  Christchurch,  Hampshire 
(minister  plenipotentiary  at  the  Pru.ssian  court),  was  born  at 
Berlin  on  the  6ih  of  April  1801.  He  was  educated  at  Berlin,  and 
rcie:'.  f'l  milit.Try  instruction  at  the  cadet  sclicvol.  He  entered 
the  f)ud  SiUherl.Tnd  Highlanders  as  an  ensign  on  the  Sth  of  June 
iSjo,  hut  w^s  tr.insfcrrcd  to  the  loth  Foot,  then  quartered  in 
Ireland,  and  took  |>art  in  preserving  order  during  the  "  Ribbon  " 
outrages.  He  was  promoted  rapidly,  to  a  lieutenancy  in  182 1,  a 
captaincy  in  1824,  and  an  unattached  majority  at  the  end  of 
1826.  Hewasbrou(^tiDtotheg2ndHigUaademasa  nf^neatal 
major  in  1S1&  and  the  following  year  was  appointed  equcny  to 
H.R.H.  the  doke  of  (^nbridge.  The  92nd  Highhmdcn  were  b 
Iielud,  and  Kose  again  found  Unodf  employed  in  nainuining 
taw  and  order.  Re  rendered  important  services  in  suppressing 
disafTecli.-fl  ti-cctir:f.'S.  Ini^.  his  conduct  was  so  courteous  to  the 
ringleaders  that  he  incurred  no  personal  hostility.  In  iSxji  he 
accompanied  his  regiment  to  CJibr.iltar.  and  three  years  later  to 
Malta,  where  he  exerted  himself  with  so  much  zeal  during  a 
serious  ouihroaV  (if  chdlera  in  attending  to  the  sick  soldiers  that 
his  conduct  dinted  an  oUtciaJ  approval  from  the  governor  and 
commander-in-chief  In  1839  he  was  promoted,  by  purchase, 
to  an  unattached  lieutenant-colonelcy.  In  the  following  year 
Rose  was  selected,  with  other  ofiicers  and  detachments  of  Royal 
Artillery  and  Rgyal  Engineers,  for  spedal  aovioe  in  Sjyxin  under 
the  flvdds  of  tlie  ftrif^pi  oBcei.  TbQr  wee  to  en  opame  on 
aboM,  under  BtigndieMSenenl  MiehaU,  ILA.— iB  coqiaBctfon 
with  the  TtaiUsh  troope  with  the  BritM  fleet  on' the  eeast,  for 
the  expulsion  of  Mehemet  All's  Egyptian  army  from  Syria.  Sir 
Stratford  Canning  sent  Rose  from  Constantinople  on  a  diplo- 
m:itir  mission  to  Ibrahim  I'asha,  commanding  the  Kg>'ptian 
army  in  SjTia,  and  after  its  execution  he  was  attached,  as  lieputy 
adjutant-general,  to  the  staff  of  Omar  Pasha,  who  Linded  at 
Jaffa  with  a  large  Turkish  force  from  the  British  Ileet.  Kose 
distinguished  himself  in  several  engagements,  and  was  twice 
wounded  at  El  Mesden  in  January  1841.  He  was  mentioned  in 
despatches,  and  received  from  the  sultan  the  order  of  Nishan 
Utfliar  in  diamonds,  the  war  medal  and  a  sabre  of  honour.  The 
kfalg  «f  Prussia  sent  him  the  order  ol  St  John,  and  ezprened  his 
pbnnre  that  "  an  nopiilatnttce  "  had  ao  gsBtBtly  dle- 
xicv.jaa 


tinguiahed  himself.  Shortly  after  he  succeeded  to  the  command 
of  the  Bikiih  detachment  in  Syria  with  the  local  rank  of  oolond, 
and  in  i^irU  1(41  he  Ma  ^ipointcd  British  cxmankgcncral  for 
Syria.  For  amn  yean,  amidst  political  comptkatfona  and 
intrigues.  Rose,  by  his  energy  and  force  of  character,  did  much 
to  arrest  the  horrors  of  civil  war,  to  prevent  the  feuds  between 
the  Maror.itcs  and  Dni.'^c«  lonnng  lo  a  head,  and  to  administer 
justice  impartially.  On  uiie  uctaMon  iu  i!S4i,when  he  found  tiie 
Maronites  and  I  )rvises  drawn  up  iii  two  lines  and  firing  at  eaih 
other,  he  rcxie  between  them  at  imminent  risk  to  his  life,  and  by  S 
the  sheer  force  of  a  stronger  will  stopped  thecont' vt,  Ir  ihc 
first  year  of  his  appointment  his  action  saved  the  lives  of  several 
hundred  Chifaliana  at  Deir  el  Khama,  in  the  Lebanon,  and  bis 
services  wwewnmlynooignixcd  by  hard  Aberdeen  in  the  House 
of  Lordly  nad  be  was  bmuIc  C.B.  In  1845,  by  his  promptness 
and  energy,  at  mat  Mncaal  dek,  ke  leacuad  ten  Chiialiana 
belonging  to  tte  APMOeaM  mlmkm  «t  Abqn,  in  dw  labwinn, 
from  the  hands  <tfdwIMMB,  and  Inmight  them  to  Bdnt.  In 
1848,  during  the  oatbreak  lA  dnlera  at  Beinit,  he  was  meet 
devoted  in  his  attention  to  the  sick  and  dying. 

.At  the  end  of  this  year  he  left  Syria  on  leave  of  absence,  and 
did  not  return  .ts  I.orri  I'.dmerstop.  appointed  him  secretary  of 
cmlnussy  at  C.'onslanlinoplc  in  January  1851.  In  the  following 
year  he  was  chargf  d'alTuircs  in  the  absence  of  Sir  Stratford 
Canning  during  the  cii&is  of  the  question  of  the  "  holy  places," 
and  he  so  strengthened  the  hands  of  the  Porte  by  his  determined 
action  that  the  Russian  attempt  to  force  a  secret  treaty  upon 
Turkey  was  foiled.  During  the  war  with  Russia  in  1854-56 
Roae  w«s  the  Bittiah  wwnmiiaioniT  at  the  headcpiBitan  of  the 
Fzeadianqr,  with  the  hwaliaakafbrigndier^iiMiL  AtVanat 
he  aneoeeded  in  qoencUiig  a  ftK  idddi  thnataaad  tha  Rw^ 
aniall4unaBtaniBltIett*toifs,andNeaiv<dtbetbaaka«f  Masdial 
St  Amaud,  who  ncoountaded  him  far  the  Leghm  of  Bonoar. 
He  was  present  at  the  battle  of  the  Alma,  and  was  wounded  on 
the  following  day.  At  Inkennaii  he  rei  oiumm' red  (lie  ground 
between  the  British  and  Irench  arnues  with  great  sans-.t'otd 
under  a  withering  tire  from  the  Russian  pickets,  and  his  horse 
was  shot  under  him.  He  distinpuished  himself  on  several  other 
occasions  in  maintaining  verba;  coinmunication  between  the 
allied  forces,  and  by  his  tact  and  judgment  contributed  to  the 
good  feeling  that  existed  between  the  two  armies.  Hia  services 
were  brought  to  notiee  by  the  rommamfaga-in-chief  of  both 
armies,  and  he  received  the  medal  with  three  dasps  and  the 
thanks  of  pnrliamfnt,  waa  promoted  to  be  majof-genenl,  and  wan 
andeK.CB.aadoannmuideref tbeLe^of Hononr.  Onthe 
outbreak  of  the  Indian  Mutiny  in  1857  Rose  was  given  command 
of  the  Poona  division.  He  artived  in  September,  and  shortly  after 
ttKik  command  of  the  (^  rstral  India  force.  In  January  1858  he 
marched  from  Mhow.  captured  Rathgarli  after  a  short  siege,  and 
defeated  the  raja  of  Banpur  near  Barodia  in  the  same  month. 
He  then  relieved  Saugor,  captured  Garhakota  and  the  fort  of 
Barodia.  and  early  in  March  defeated  the  rebel.',  ir.  ilie  Madanpur 
Pass  and  captured  Madanpur  and  Cbanderi.  He  arrived  before 
Jhansi  on  the  30th  of  March,  and  during  its  investment  defeated 
a  relieving  force  under  Tantia  Topi  at  the  Bctwa  on  the  zst  of 
April.  Most  of  Rose's  force  was  locked  up  in  the  klWItiaeBt, 
and  to  Tantia  Topi'a  ainqr  of  sa,ooo  he  oould  only  eppoae  1900 
men;  yet  widi  tm  anuU  fame  he  noted  the  enemy  wfth  n  baa 
of  1500  men  and  all  their  ainest  Jhanii  ma.mnnnnd  ami  the 
greater  part  of  the  city  taken  on  the  jid,  and  the  icst  the  feOow- 
ing  day,  and  the  fort  occupied  on  the  5th.  Kunch  was  captured, 
after  severe  fighting  in  a  temperature  of  110*  in  the  shade,  on  the 
7th  of  May.  Rose  himself  was  only  able  to  hold  out  by  medical 
treatment,  and  many  casualties  occurred  from  the  great  heat. 
Under  the  same  conditions  the  march  was  made  on  Kalpi.  The 
rebels  came  out  in  multitudes  on  the  aand  of  May  to  attack  his 
small  force,  exhausted  by  hard  marching  and  weakened  by 
sickness,  but  after  a  severe  fight  under  a  burning  sun.  and  in  a 
suffocating  hot  wind,  were  utterly  routed  OOd  Kalpi  occupied  the 
foUowingday.  Having  completed  bis  ptognunmc.  Rose  obtained 
sick  leave,  aiid  9r  Robot  Napier  (gs.)  was  appointed  to  succeed 
hbn,  wfaan  nam  eame  of  the  defoetka  of  SindUn'a  traopa  and  the 
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occupation  of  Gwalior  by  Tantia  Topi.  Rose  at  once  rebutiad 
commanii  and  nii:i\t;l  on  (iw.Uior  by  forced  marches,  anri  on  the 
l6lh  of  June  won  the  batik-  of  Morar.  Leaving  Napier  there,  he 
attacked  Gwalior  on  the  igth,  when  the  city  wa^  captured  I  he 
fortress  was  stormed  and  won  the  following  day,  and  Napier 
gained  a  signal  victory  over  the  tljnng  enemy  at  Jaora-.Mipur 
oa  the  sand.  Rose  then  made  over  the  command  to  Napier  and 
returned  to  Poona.  It  was  to  Rose's  military  genius  that  the 
suppression  of  the  Indian  Mutiny  was  largely  due;  but  owing  to 
official  jealousy  his  outstanding  merit  was  not  fully  recognized  at 
the  lime.  For  his  tenioM  he  nccived  tbe  oiediil  with  claap,  the 

tifiihi  «i  Wh  liw— i  p— Ha.— J  rim  wmffmMm^}  wiImi Ay  rJ 

the  45tli  Foot,  and  wa  cmtad  G.CB.  By  a  lagd  qpiiblile  the 
CcBiral  India  faice,  after  ^otnctod  litigatioa,  mm  not  aOowod 

iu  share  of  prize-money,  a  loas  to  Rose  of  £30,000.  Roae  was 
promoted  licuteiutnt-general  for  his  "eminent  services"  in 

February  t86c.,  .ind  the  n  xt  month  was  appointed  commandcr- 
in-chiei  of  the  Uonibay  army,  and  on  the  departure  of  Lord  Clyde 
from  India  in  the  foLlowinK  June  he  succeeded  him  us  commander- 
in  chief  in  India.  During  his  tenure  of  the  command  in-chicf 
Rose  im[inivrd  ihr  liisrlpl'nc  ot  the  army,  whiic  his  powerful 
assistance  enabled  the  changes  consequent  upon  the  amalga- 
mation of  the  East  India  Company's  army  with  the  Queen's 
army  to  be  carried  out  without  friction.  He  was  created  K.C.S.L 
in  1861  and  G.C.S.I.  on  the  enlargement  of  the  order.  On  his 
return  borne  he  was  made  an  honorary  D.C.L.  of  Oxford 
Univetaity. 

Rose  held  the  Iiiih  command  bom  1865  until  1870^  was  raised 
to  the  peerage  in  1866  as  Baron  Stratlmaim  «f  Stiatfanaim  and 
Jhansi,  transferred  to  the  colonelcy  oC  the  9attd  Foot,  and  ap- 
pointed president  of  the  army  transport  oonunittee.  By  a  good 
organization  and  disposition  of  the  troopts  under  his  command 
in  1866  and  1867  he  enabled  the  Irish  government  to  <lcal 
successfully  with  the  Fenian  conspiracy.  He  was  [■romoteci 
general  in  1867.  On  relinquishing  the  Irish  coranuind  he  was 
made  an  honorary  LL.D.  of  Trinity  College.  Dublin.  For  the 
rest  of  his  days  he  lived  generally  in  Lomlon.  He  w;is  Razettcd 
to  the  colonelcy  of  the  Royal  Horse  Guards  in  iS6q,  and  pro- 
moted to  be  field  marshal  in  June  1S77.  He  died  in  Paris  on  ihc 
16th  of  October  18B5,  and  was  buried  with  military  honours 
in  the  graveyard  of  the  Priory  Church,  Christchurch,  Hampshire. 
An  equestrian  brooae  itatue,  by  £.  Onslow  Ford,  R.A.,  was 
erected  to  Ua  afaary  at  gnifKfKrf*^,  London.  He  was 


See  Sir  Omta  Tudof  Bttme.  gyfea—Stpurtwafrw."  Rnlersof  India 
Serice"(iS9i)-  (R.  H.  V.) 

STRATHPEFFER.  a  village  and  spa  of  the  county  of  Ross 
and  Cromarty,  Scotland,  5  m.  W.  of  Dingwall  by  a  branch  of 
the  Highhini!  railway.  Pop.  (igol),  354.  It  lies  in  a  valley 
of  varying  elevation  (100  to  .too  ft.  above  the  sea),  but  is 
sheltered  on  the  west  and  north  and  has  a  comparatively  dry 
and  warm  climate.  There  arc  several  sulphurous  springs — one 
saline,  another  strongly  impregnated  with  suliihurettcd  hydro- 
gen— in  great  repute  for  gout,  rheumatism,  slun  diseases  and 
affections  of  the  liver  and  kidneys.  The  wdl  of  effervescent 
chalybeate  water  is  largdy  'reawted  to  for  anaemia  and  as  a 
tonic  A  peat  bath,  simflar  to  thoie aft  ntanzensbad  in  Bohemia, 
kaa  alio  been  established.  IteaeiaonmiebomMiyrtoOaober, 
and  during  the  past  few  yeaa  Strathpeffcr  liaa  beeane  a  very 
popular  resort.  The  pumiMOOm  (1S19)  and  panfion 
aie  situated  in  the  middle  of  the  village.  CaaUe  Leod  (pron. 
Loud),  a  scat  of  the  cuuntess  of  Crom.artie,  Upon  whose  pro- 
perty StrathjielTer  e.-  bail;,  lies  a  mile  to  the  north  and  is  an 
example  of  tl-.e  Sri^s  liaronial  style  dating  from  ii^.  The 
village  was  the  scene  of  the  fight  between  the  Markenzies  and 
Macdonalds  in  1478,  and  later  between  the  Mackenzie*  and 
the  Munros.  The  Mackenzies  prevailed  in  both  encounters. 
The  ascent  of  Ben  Wyvia  (34319  ft.)  h  comwMmly  nadefrom 
Strathpeffer. 

flTBAUBDIO.  a  town  of  Germany,  in  the  kingdom  of  Bavaria, 
pbaaantly  situated  in  a  fertile  pbdn,  on  the  li^t  bank  of  the 
Deanbe,  beie  ooiaed  by  two  bcMcn»  *$  m.  S.E.  of 


on  ihe  railway  to  Pass-au. 
whom  are  Roman  l  athi  Ln^ 
buiidniK  is  the  tall  square  ■ 
dd'.i::/  Irom  lio8.     h  iiuo 


Pop.  (1005),  10,856,  nearly  all  of 

Its  olfiesi  and  most  characteristic 
e.ver  with  its  live  (xjinled  turrets, 

Li'AA    Rninaii   C,tt!)i.ilic  fhurches. 


aiming  ihcra  being  the  church  ot  St  Janus,  a  hanii.some  I-atc 
Gothic  edifice,  with  some  paintings  as<:r:iteij  '.u  Wohlgemuth; 
the  old  Carmelite  church  containing  a  moniuaenl  lo  Duice 
Albert  II.  of  Bavaria;  and  that  of  St  Peter  with  the  tonbof  Affwe 
Bernauer.  It  has  also  a  Gothic  town-hall,  a  castle,  nowuaed 
as  barracks,  and  tw^o  fine  squares.  The. numerous  cducationid 
ittflMithiPTntif  include  a  gyntnuiuBi,  an  episcopal 
for  boys  and  a  aennal  adnoL  Tl»  indnttiiaa  oi 
are  tamiing  and  brewb«,  the  manufacture  ell 
and  tiade  in  grain  and  cettb.  Stiaubiag  is  a  town  of 
origin,  believed  to  be  identical  with  the  Roman  station  of 
Sorbiedurum.  In  definite  history,  however,  it  is  known  only 
as  a  Bavarian  town,  and  from  1353  to  14:  5  it  was  the  scat  of 
the  ducal  line  of  Ilavaria-Straubing.  Its  chiet  historical  interest 
attaches  to  its  connexion  with  the  unfortunate  Agnes  Bernauer 
(q.v.),  who  lived  at  the  chateau  here  with  her  husband  Duke 
Albert  111 

Sec  W'immcr.  Sammelblailer  tur  GetduckU  dtr  Sladi  StntAim^ 
(StraulMr:^:.  r'-Sj-iS^4).  ami  Onncr,  SlrMftMf  W  SSMiT  FSFfSafOf 

heit  und  Otgrn-.viirt  (Straubing,  1902). 

STRAUS,  LUDWIO  (1835-1SQ9),  Austrian  violinist,  was  born 
at  Prcsaburg  on  the  98th  of  March  1835.  He  studied  at  the 
Vienna  Couervatorittm  fmn  1843  to  1848,  as  a  piqfl  of  BUlias; 
made  Us  first  appearance  in  i8jav  and  five  yeais  aftenmds 
made  a  tour  In  Italy;  in  i8s7  he  became  acqu^nted  with  his 
lifelong  friend,  the  'cellist  Piatti,  and  toured  with  him  in  Ger- 
many and  Sweden.  From  i860  to  1864  he  was  concert-mcistcr 
at  I'rankfort.  and  during  these  years  he  visited  Kngland  fre- 
nuenlly.  in  the  year  1864  taking  up  his  residence  there.  He  was 
for  many  years  leader  of  Halle's  orchestra  in  Manchester,  and 
a  famibar  tigiirc  at  the  Popular  Concerts  in  London.  He  was 
first  vie.lm  in  lh<-  tjuee-'i's  Ban'!.  He  retired,  owing  to  ill  health, 
in  iSgj.  and  from  that  time  till  his  death,  on  the  Jjrd  of  Oetolier 
1899,  lived  at  Cambridge.  His  pta>nng,  whether  of  violin  or 
viola,  had  very  great  qualities;  be  was  perfect  in  ensemble, 
and  his  power  of  self-effacement  was  of  a  piece  with  his  gentle 
disposition  and  with  the  pure  love  of  art  which  diftimiiiriied 
him  through  life.  A  more  lovable  natoie  never  eidsted,  and  Ilia 
quiet  influence  on  the  art  of  his  time  was  vtiy  L 

muim,  DAVID  noBDueH  (1808-1874). 

logian  and  man  of  letters,  was  bom  at  LudwigsbOIK 
Stuttgart,  on  the  37th  of  January  1808.  In  his  thirteenth  year 
he  was  sent  to  the  evangelical  seminary  at  Blaubeuren,  near 
Ulm,  to  be  prepared  for  the  study  of  theology.  Amongst  the 
principal  masters  in  tlie  school  were  Professors  Kem  and  F.  C. 
Baur,  who  infused  into  their  pupils  alx>ve  all  a  deep  love  of  the 
ancient  classics.  In  18J5  Strauss  passed  from  school  to  the 
university  of  TuhinKen.  The  professors  of  philo.sophy  there 
failed  to  interest  him.  but  he  w.as  strongly  attracteil  by  the 
writings  of  Schleiermachcr,  which  awoke  his  keen  dialectical 
famlty  and  delivered  Um  from  the  vagueness  and  exaggerations 
of  romantic  and  somnambulistic  mysticism.  In  1830  he  be- 
came assistant  to  a  country  clergyman,  and  nine  months  huer 
accepted  the  poet  of  prtrfeaaor  in  the  high  school  at  Maulbroon, 
hrndng  to  teach  Latin,  history  and  Hebrew.  In  October  1831 
he  resigned  Us  oflke  in  order  to  study  under  Schkienaacfaer  and 
Hegel  in  Beriln.  Hegel  died  just  an  he  anived.  aad,  though  he 
regularly  attended  Schkiermachcr'slerturea,  it  wis  only  those  on 
the  life  of  Jesus  which  cxerdaed  a  very  powerful  influence  upon 
him.  It  was  amongst  the  followers  of  Hegel  that  he  found 
kindre<l  spirits.  Under  the  leading  of  Hegel's  distinction, 
between  WrrsUliung  and  BfiriJJ,  he  had  already  conreived  t hi- 
idea  of  his  two  princi[)al  theologicd  works — the  I^hen  Jtia  and 
the  ChristlUhe  Dof,malik.  In  i8jj  he  returned  to  Tubingen 
and  became  rcpclent  in  the  university,  lecturing  on  logic, 
history  of  philosophy,  Plato,  and  history  of  ethics,  with  great 
success.  But  in  the  autumn  of  18^3  he  resigned  this  position 
in  order  to  devote  sB  Us  tiase  to  the  coBffietiBnef  his  peajected 
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Lehen  Jesu  (1835).  The  work  produced  an  immense  sensation 
aad  created  a  new  epoch  in  the  treatment  of  the  rise  of  Chris- 
tianity. In  i8j7  Strauss  replied  to  bis  critics  (StreitsckriJUn 
war  VmkUipmg  moMer  Sckrijt  Ubtr  das  Lebtn  Jesu).  In  the 
tbird  edition  of  tte  wotk  {ti^fii,  mod  mimiifiiidiitiu  BltUtr, 
ba  nnde  impartaBt  mnniimil  to  lul  critict,  «Aicb  be  witb- 
diew,  however,  in  the  fourth  edition  (1840;  transbted  into 
English  by  George  Etiot,  with  Latin  preface  by  Strauss,  1&46). 
Tn  1S40  .in<i  the  foUuwing  year  he  published  his  Christiicke 
Olisubtn-Jihrc  (2  vols.),  the  principle  of  which  is  that  the  history 
of  Christian  ooctriiu-s  is  thiir  disinlcgration.  BL-lwct-r;  ilie 
publication  of  this  work  and  that  of  the  Friediiche  LiUtur  he 
had  been  clLcted  to  a  chair  of  theology  in  the  univcrsiiy  of 
Zurich.  But  the  appointment  provoked  such  a  storm  of  [Kipular 
ill  will  in  the  canton  that  the  authorities  considered  it  uim!  to 
pension  him  before  he  entered  upon  his  duties,  although  this 
concession  came  too  laic  lu  save  the  govenunent.  With  his 
daubensiehre  he  took  leave  of  theology  for  upwards  of  twenty 
yean.  In  August  1S41  he  married  .'Vgncs  Schebest,  a  ctdtivaled 
■ad  beutiful  «pci»  siaffraf  bigbs«|mle,butnot  ada^Ud  to  be 
the  wife  of  a  acbolar  sad  Ktnaqr  nu  like  StxwH.  Fiveywis 
aftcnnnla,  iriiea  two  ddUien  bed  beea  bom,  •  ■cparatton  by 
anangeiiient  «w  nwdo.  Sumim  iceuned  Ui  liteniy  activity 
by  the  puUUcatlon  of  JDktr  Rmanlittr  mf  dem  Thron  dtr  CUsarcn, 
in  which  he  drew  a  satirical  parallel  between  Julian  the  Apostate 
and  Frederick  William  IV.  of  I'rus.siri  (I^47;.  In  1^48  he 
nominated  .i.s  member  of  the  Irankforl  pur.iaiinjin,  'Aas 
defeated.  He  was  elected  for  the  Wunieml  k  chamber,  but 
his  action  Has  so  conservative  th.-it  his  con.^Utuents  requested 
him  to  resign  his  scat.  He  forgot  hi.s  political  disapixiintments 
in  the  production  of  a  series  of  biographical  works,  which  secured 
for  him  a  permanent  place  in  German  literature  (.Schubarts 
Lebtn,  1  vols,,  1H40;  Christian  Mdrklin,  1851;  Nikodemus 
Frischlin,  1855;  Ulrich  von  HuUcn,  3  vols.,  1858-1860,  6lh 
ed.  1895;  H.  S.  Reimarus,  i86a).  With  this  last-named  work 
be  returned  to  theology,  and  two  years  afterwards  (1864) 
publkbed  bi>  Lebm  Jttu  S*r  4ai  dtnttekt  VM  (13,01  ed.,  1904). 
It  &jiad  to  pndoce  aa  wet  cnmpaiahle  «itb  that  of  tbe  6at 
lift,  but  the  imdiee  to  it  weee  auiqr,  and  Stnuas  answered  them 
ba  bfa  pamphlet  Dk  HMm  mi  ik  Gumm  (1865),  directed 
■pedally  against  Schenkel  and  HenfStenberg.  His  CkritUu 
ies  Chubens  und  der  Jtsus  der  GtsckkkU  (1865)  is  a  severe 
criticism  of  Schleierniather's  lectures  on  the  life  of  Jesus,  which 
were  then  first  publishi:<i.  I  rom  kSo:;  to  1H72  Strausis  resided 
in  Darmstadt,  and  in  i>'-o  [published  his  lectures  on  Vollaire 
(gth  C<1.,  IQ07).  His  last  work,  Dtr  aile  un4  Jrr  ncue  Gitiuht 
(187;;  lOlh  cd.,  too.|;  Kiiglish  translation  by  M.  Blind,  iS;,),), 
produced  almost  as  great  a  sensation  as  his  Life  oj  Jesus,  and 
not  least  amongst  Sttauss's  own  friends,  who  wondered  at  his 
one-siilcd  view  of  Christianity  and  his  professed  abandonment 
of  spiritual  philosophy  for  the  materialism  of  modem  science. 
To  the  foiuth  edition  of  the  book  be  added  a  Naekmori  <Us 
Vtmtrt  (x873)<  The  same  year  symptoms  of  a  fatal  malady 
^tpearad*  and  death  foUoved  on  the  8tb  of  Fcfantuy  1874. 

Strauss'i  mind  was  almost  exdativcly  aaalytioel  and  critical, 
without  depth  of  religious  feeling  or  phiuiaophical  penetration,  or 

hi-tiirir..:il  >;\  rnj>^ilh\  ;  his  unrk  w.is  aet  f jrtliiu^fv  rart'ly  run-.fruc  rt\'i'. 
Hi?  L\fi'  -yt  Jrun  wa-i  <llrer'i-,l  ii;,\iri'.t  n.  t  ■  ir.lv  »he  !ia(!ition.i! 
orthodox  view  of  the  (jospc!  narrati\  c-^,  but  likewise  the  rationalistic 
treatment  of  them,  whether  after  the  manner  of  Reimarus  or  that 
of  Paulus.  The  mythical  thct>rv  th.i(  the  Christ  of  the  GospeU. 
excepting  the  most  mei»grc  outline  of  personal  history,  was  the 
unintentional  creation  of  the  early  Christian  Messianic  expectation 
he  applieil  with  merciless  riRour  to  the  narratives.  But  his  opera- 
tions were  l»a.'>«.'«l  ii|Kin  faul  defects,  (>osili\e  iiiu!  ii<  .\ f.  He 
held  a  narrow  theory  a»  to  the  miraeuloujs,  a  still  tiarrower  as  to 
the  relation  of  the  divine  to  the  human,  and  he  had  no  true  idea 
of  the  nature  of  historical  tradition,  while,  a«  F.  C.  Baur  eom- 
niainad,  Ma  critique  of  the  Gospd  Ustnry  had  not  been  preceded 
by  the  euential  preliminary  critiqae  of  the  Gospels  themselves. 

.^tJTHORiTiEs. — Strauwi'.s  wrjrk-s  wpre  published  in  a  collected 
edition  in  12  vols.,  by  E.  Zelli-:  1  t  :^7r^i  K-s  1,  without  his  ChrisUitht 
Doemattk,  His  Austrsviihltr  Brirje  appeared  in  1 893.  On  his  life 
■nd  works,  see  E.  Zellcr.  David  Friedrieh  Slrauss  tn  seinem  Leben 
and  jfNwi  Sckr^lm  (1874) ;  A.  Hausrath,  D,  F.  Sinmss  uud  dit 
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TheoloiU  setner  Zeii  (a  vols.,  1876-1878);  F.  J.  Viscber,  Krtttsche 
Cdni;^  (1R44),  vol.  i..  and  by  tlie Mma .nriter.  Juki  ttnd  Netits  (1882), 
vol.  iii.;  K.  GottKhall.  liltmnKfte  OuttlauiMi*  (1896).  voL  hr.; 
S.  Eck.  D.  F.  SlMm$  (i«99);  K.  Ibnneni.  J>.  F.Stmm,  am Zftm 
un4  seiiu  SdtiifkB  (i90i):  and  T.  Zicperi  D»  P.  jtwNW  (a  Tala« 
1908-1909). 

•nAVII*  JOBAm  (ifc4ri>|f9),  AmtHao  oechertnl  oen- 
ductor  and  oonpoaer  af  dawci^mmic,  was  bom  at  Vienna  on  the 
14th  of  Maidi  1804.  In  1819  be  obtained  bis  first  engagement 
as  a  %nolinist  in  a  small  band  then  pfaiying  at  tbe  Spcrl,  in  the 
I>cop4]ldstadt,  and  after  acting  as  deputy-conductor  in  another 
orchestra,  he  or^^anized  in  1835  a  little  band  of  fourteen  per- 
formers on  his  own  account.  It  was  during  the  carnival  of  1S26 
that  Strauss  inaugurated  a  long  line  of  triumphs  by  intr  i  iui.  iiig 
his  band  to  the  public  of  Vienna  at  the  .Schwan,  in  the  Ros.s;iu 
suburb,  where  his  famous  Tiiubcrl-Wtilur  (op.  1)  al  once  estab- 
lished his  reputation  as  the  best  composer  of  dance-music  then 
living.  Upon  the  strength  of  this  success  he  was  invited  badi  to 
the  Sperl,  where  he  accepted  an  engagement,  with  an  increased 
orchestra,  for  six  years.  Soon  after  this  he  was  ap|x>intcd  kai>cU- 
mcister  to  tlie  ist  Bttifer  n^iment,  and  entnisled  with  tbe  duty 
of  providing  tbe  muik  for  the  court  balls;  wbBa  the  onmber  ii 
his  private  engngementa  waa  so  gveat  that  be  fMud  it  neoea- 
sary  to  enbtigo  Ui  liand  from  time  to  time  until  it  consiated  of 
more  than  two  biuidted  performers.  In  1833  he  began  a  long 
and  extended  series  of  tours  throughout  northern  Europe, 
i  1. .  1! ii  i'lv  visiting  England  in  iS3<S.  In  Paris  he  a.s$oc)ated 
hinisi.i  with  Mus-ird,  whose  quadrilles  became  not  much  less 
poi)ular  than  his  own  waltzes;  but  his  greatest  successes  were 
achieved  in  London,  where  he  arrived  in  time  for  the  coroualioii 
of  Queen  Victoria,  and  pUiycd  at  seventy-two  public  concerts, 
besides  innumerable  balls  and  other  private  cntertainmcnls. 
The  fatigue  of  these  long  journeys  seriously  injured  Strauss 's 
health;  but  he  soon  resumed  his  duties  at  the  Sperl;  and  on  the 
Sth  of  May  1S40  he  removed  with  fats  band  to  the  Imperial 
"  Volksgarten,"  which  thenceforth  became  the  scene  of  bis  moet 
memorable  twirtHtt,  bis  oonductiag  being  "^eTbfd  by  a  4tiict 
power  which  cneuted  the  perfection  of  every  minuturt,  mmwt. 
In  X844  Straun  began  another  extensive  series  of  touis.  In 
1849  he  revisited  London,  and,  after  his  farewell  concert,  was 
escorted  down  the  Thames  by  a  squadron  of  boats,  in  one  of 
whieh  a  band  played  lunes  in  his  honour.  This  was  his  las' 
public  triumph.  On  his  return  to  Vienna  he  was  attacked  with 
scarlet  fever,  of  which  he  died  on  the  JSth  of  September  i84<). 

Slrau.s.s  was  survived  by  three  sons  -  Johann  {iS 25-1800), 
Joseph  (iS.j7-:87o'i  and  Kduard  (b.  iSs.^l.  all  of  whom  di.s- 
tinguished  themselves  as  composers  of  dance-music,  and  assisted 
in  recruiting  the  raoki  ud  pf iprtinting the traditioaa ol  tbe 
still  famous  band. 

STRAUSS,  RICHARD  (1864-  ),  German  composer,  was 
bom  at  Munich  on  the  iith  of  Jiue  1864,  the  son  of  FCans 
Stains,  an  eminent  bomist.  To  some  cstent  a  prodigy,  Stranai 
waa  eoaetbing  (rf  a  pianist  at  four,  a  ceiupoeer  at  six,  and  at  tea 
be  ma  abeady  eeiioualy  studying  mnsic  under  F.  W.  MQrer,  tba 
Munich  Hofkapcllmeister.  Soon  the  result  of  tUs  eta^y  begao 
to  make  itself  apparent.  Singers  sang  Stiaua'i  longi;  the  Walter 
Quartet  played  his  Quartet  in  A  (op.  3) ;  Hermann  Levi  performed 
his  D  minor  Symphony — a  work  that  does  not  figure  in  the 
comfKiser's  list ;  and  Btilow  took  the  cotKi>oser  under  his  wing 
and  intrtHlueeii  his  early  Serenade  for  wi:jd  instruments  to  the 
Meiningen  public.  F<jr  olivious  rea.sons  .'^;ra^lss  ha<i  i;ot  yet 
found  himself.  He  had  pas.sed  throush  the  gymnasium  and 
the  university,  and  his  music  studies  had  been  thorough.  But 
all  this  had  made  of  the  youth  merely  an  excellent  technical 
musician,  who  in  his  Eight  Songs  (op.  10)  and  in  his  Ptanof«r$t 
Qtutrlet  (op.  1.5)  showed  how  strongly  he  was  influenced  by  pre- 
decessors, Liszt  in  the  one  caet^  Mendelssohn  in  the  other. 
Billow's  eSoita  to  kindle  in  Stiause  emwelhing  of  the  fiie  of  his 
own  ontbtttiaiai  Ser  Biabam'a  wnic  ulttmatidy  pimed  fndtleM. 
But  to  BOhnr,  and  even  ome  to  Aknader  Sitter,  Stcan>B  owed 
tbe  awakening  in  Ms  own  ndnd  of  the  interest  in  tbe  modem 
development  of  music  that  eventually  in  its  ripeness  placed 
Strauss  at  the  very  top  of  the  composers'  tree  of  his  time.  In 
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1885  StnoM  svcoMded  Bflbw  u  conductor  of  the  Heiningeii 
orchestra,  but  the  appointment  WM  held  only  for  a  few  months, 
since  in  AptQ  of  this  year  Strains  rcsiji^ned  his  post  in  order  to 
travel  in  Italy,  and  on  his  return  in  thf  curly  uutumn  hi-  became 
3rd  conductor  of  the  Munich  Opirii  imiicr  HcTniam\  Levi. 
Four  years  hitcr  he  was  installed  in  Weimar  as  Hofkapell- 
mcistcr,  but  once  aRain  he  heli!  his  post  or.ly  for  a  brief  period, 
for  in  iSg4,  the  year  of  hi;,  marriage  to  Pauline  dc  Ahna,  the 
eminent  singer,  he  was  promoted  to  be  ist  conductor  at  Munich. 
Between  these  %'.arious  appointments  and  that  of  Hofliapeli- 
meister  in  Berlin  (1S99}  Strauss  travelled  ronsiderably  in  the 
near  Bast  and  over  Europe,  now  in  search  of  health,  anon  in 
propagandism.  Mis  first  professional  visil  to  London  was  in 
1897,  and  laid  the  fotindation  of  a  local  En^ish  cult  that  culmi- 
nated six  yean  later  in  a  Strauss  feativaL  From  that  time 
StraoM'it  iwtli  lay  in  pkaaant  placca.  He  frequently  returned 
to  LondoOt  aotably  to  OOndllCt  a  performance  of  Rleklra,  in 
Beecham's  season  at  Covent  Garden  in  the  si)rin);  of  1010, 
and  a  part  of  a  concert  at  Queen's  Hall,  when  he  achieve<l  a 
genuine  triumph  by  his  conducting  of  Mozart's  music. 

Of  the  early  perioil  of  S'rauss  the  compoiicr  there  is  little  of 
im|K)rtancc  to  be  said.  His  early  works  were  neither  better 
nor  worse  than  those  of  scores  of  talented  students  of  an  ad- 
vanced skill  in  matters  of  technique.  Indeed  it  has  often  been 
said,  with  soinc  show  of  authority,  that  the  nhini  ui  develop- 
rocnl  of  Strauss  is  seen  to  any  appreciable  extent  first  in  the 
symphonic  i)oem  Sfticheth  (op.  Here,  in  spite  of  the 

railier  Don  Juan  (op.  20),  Strauss  is  himself,  thematically 
and  orchestrally,  for  the  lirst  timei  for  lUilicn  (op.  16)  is  a 
compantlvdy  poor  and  quite  nnrepresentativc  cfiu^on  apart 
altofether  from  the  faux  pas  contained  in  it  by  the  mistaking 
of  a  popcdar  wnf  composed  in  St  John's  Wood,  London, 
far  a  Neapolitan  follc-aong.  A  year  only  divides  Macbtih 
(1887)  from  Don  Juan  (i.<<8S)— "  Tondramcn  ohnc  Wortc."' 
as  they  have  been  called.  But  there  is  an  age  between  them 
and  Toii  iind  VrrklHruni'  (iS&tj) — the  bri<lge  from  one  part  to 
the  other  and  the  opening  of  the  second  Section  of  which  are 
amon(,'st  Strauss's  most  glorious  inspirations.  Fietwcen  the 
last-named  work  and  TiU  Eulrnspiffels  lufli\;rn  Sirticlif 
(tSijj),  Strauss's  first  opera,  (luntram  linds  place  (lirst  per 
formancc,  Weimar,  1804),  the  latter  a  work  that  in  spite  of 
much  reclame  for  the  composer  failed  to  maintain  a  position 
upon  the  stage.  In  TiU  EiUetupiegH  is  to  be  found  a  sense 
of  fnn  that  is  worthy  of  note  (aa  of  aiiialstioa),  and  it  is  perhaps 
worth  leoording  that  no  more  notewuthy  example  of  the 
Rondo  form  edits  in  modem  music,  irfaQe  ita  apimnimnte 
•uooeasor,  Dtm  Qwimte  (1897),  ia  an  ahaolotcly  ovtataikBng 
eaamfde  of  tlie  Variation  form.  Further,  Straum  reached  in 
Osji  Qiiixalv  his  aenith  as  a  mtisical  realist.  In  between 
there  occurred  the  Nictz.schean  poem  Also  sprack  Zaraihusira 
(i.'^dO.  which  stirred  up  more  temporary  strife  than  any  of 
its  predecessors,  if  not  so  much  perhaps  as  was  engineered  later 
on  bv  the  prtxiuction  of  Kin  HtHrnieben  (i8q8),  or  by  the 
comparatively  ingenuous  Svm ftlwiin  dittnrttifii  (1004).  For 
various  reasons  these  coin;H>>if ions  roc.sed  the  somewhat  sleepy 
academics  of  musical  Europe  from  their  lethargy.  They  re- 
vived, with  the  usual  negative  results,  the  andcnt  fight  as  to 
the  legitimacy  or  otherwise  of  programme  music.  But  though 
performances  were  comparatively  rare  in  England  up  to  the 
middle  of  1910,  those  that  had  occurred  proved  undoubtedly  , 
attractive,  while  thdr  nienem  ndsht  quite  naaonably  be  attri* 
bated  to  the  very  laise  fees  deomnded  for  tbck  perforaiaaee. 

Up  to  1910  Stranas  had  composed  four  operaa.  Of  these, 
Guntram  was  on  frankly  Wagnerian  lines.  Ftumnet,  on 
the  other  hand,  a  satirical,  purely  Munich  work — a  page 
out  of  the  Munich  anr.aU,  as  it  were,  so  clDsrly  is  it  idrnlitied 
with  the  Bavarian  capital  in  its  mu^iial  and  personal  reference, 
though  produced  at  Dresrlen  in  iooi ,  remained  sufficiently  alive 
to  have  merited  perlorm  ince  at  His  Majesty's  theatre,  I-ondon. 
again  un<lcr  Thomas  Bee<  hain's  direction  in  July  it)io.  The 
same  enthusiastic  musician  had  previously  produced  Eieklra 
with  immenae  yet  equal  success  bi  London  (Gmnt  Garden) 


in  the  eariy  spring  of  1910.  Perhaps  none  of  these  operas 

enjoyed  the  rielame  of  Salome  (Dresden  1005),  which  in 
England  was  originally  barred  by  th«  ccttsor  of  plays,  but  was 
pt  rfcirriii  <l  several  times  at  Covent  Gaidnn  udax  Thirmtt 

iUechain  in  the  autumn  of  loio. 

.\s  a  composer  of  songs  .'■trauss  enjoys  the  widest  p<ipularity 
in  the  conventional  sense  of  the  word.  .Many  an  example  could 
be  given  from  the  hundred  and  more  of  his  "  Licder  "  of  Strauss's 
lawful  right  to  be  considered  a  lineal  descendant  of  the  royal 
line  of  German  song  writers.  .Some  arc  transcendently  beau- 
tiful. But  this  very  fact  has  been  thought  to  militate  against 
his  supreme  greatness  as  a  comjKjser  in  the  widest  sense.  The 
question,  indeed,  though  in  itaeli  ndiculom,  Jiaa  been  asked: 
which  is  the  true  Ridmid  Stransa,  the  wpossi  of  the  caco- 
phonons  Eim  HMtHkhen  or  of  the  csqniaile  Mvrt/m  or 
rrottsi  AtreJk  dit  DBmmerungt  But  by  1910  ha  had  ai  any 
rate  won  his  place  in  the  musical  Walhalla.  WhrtlMcr  tlie 
composer's  name  will  sur\'ive  by  means  of  his  many  exquisite 
"  l.ieder."  liv  means  of  his  satire  and  grim  humour,  by  means 
of  hi^  realtstn  or  his  original  classicism,  remains  to  be  seen, 
r'l  il  Ins  VHjsitioii  is  assured  animig  the  imniortals  is  clear  if  only 
on  account  of  his  absolute  indeix'nflence  of  thought  and  of 
expression,  of  his  prtMligious  breadth  of  artistic  view  and  of  his 
capacity  to  say  his  say  in  the  musical  language  of  his  own  day. 
His  heartiest  detractors  admit  that  Strauss  has  enlarged  the 
means  of  musical  ejtpression  even  if  they  cavil  at  his  somewhat 
realistic  utterance  on  occasion.  To  put  it  no  higfaer,  be  must 
rank  as  a  20th-century  Berlioz  t^-ttb  a  vastly  wider  musical 
knowledge  and  equipment.  (R.  H.  L.) 

8TBAW  and,  tIRAW  IIAllUFACniRIB.  Straw  (from 
strew,  as  bdnt  used  for  strewing),  is  the  flenenl  term  applied 
to  the  stalky  roMns  of  grain-plants  (especUdfy  wheat,  rye, oats, 
barley).  It  forms  the  raw  material  of  some  important 
industries.  It  serves  for  the  thatching  of  roofs,  for  a  paper- 
making  material,  for  ornamenting  small  surf.iccs  as  a  "  straw- 
mosaic."  for  jilaitinn  into  dot)r  and  table  mats,  mattresses,  &c., 
and  for  weaving  and  plaiting  into  light  baskets,  artificial  (lowers, 
&c.  These  applications,  however,  are  insigniticant  m  compari- 
son with  the  place  occupied  by  straw  as  a  raw  material  for  the 
5". raw  ti<iM!iets  and  hats  worn  by  both  sexes.  Of  the  various 
materials  which  go  to  the  fabrication  of  plaited  head-gear  the 
most  important  is  wheaten  straw.  It  is  only  in  certain  areas 
that  straw  suitable  for  making  plaits  is  produced.  The  straw 
must  haw  a  certain  length  of  "  pipe  "  between  the  knots,  must 
pdSBCBS  a  fkar  ddkate  goMen  ookiur  and  must  not  be  brittte. 
The  most  valaable  straw  for  plaits  is  grown  ioTtaGBiiy,andfrani 
it  the  wdMowwa  Tuscan  plalu  and  Leg^wm  hats  aie  made. 
The  straw  of  T^iscany,  spcdally  grown  for  plaiting,  is  distin- 
guished into  three  qualities — Ponlederas  Semone  being  the  finest, 
Mastuoto  the  second  quality,  from  which  the  bulk  of  the  plaits 
arc  marie,  while  from  the  third  tiualit  y,  Simla  Ficro.  only  "  I'uscan 
pedals  "  and  braids  arc  plaited.  The  wheal  si  til  I'ur  these 
Straws  is  sown  very  liiickly  on  comparatively  elevated  and  arid 
land,  and  it  semis  up  long  attenuated  stalks.  VS'hen  the  srain 
in  the  e.ar  is  about  half  develojHti  the  straw  is  pulled  up  by  the 
roots,  dried  in  the  sun,  and  suljsetjuenlly  spread  out  for  several 
successive  days  to  be  bleached  under  the  influence  of  alternate 
sunlight  and  night-dews.  The  pipe  of  the  upper  joint  alone  is 
selected  for  pbidagv  the  remainder  of  the  straw  being  used  for 
other  purposes.  These  pipes  are  made  up  ia  small  bundles, 
bleached  in  sulphur  fumes  in  a  closed  chest,  assorted  into  sizes, 
and  ao  prepared  foe  the  plaiten.  Stxaw-plaiting  is  a  domestic 
industry  among  the  women  and  ywwi  chOdran  oiE  Tuscany  and 
some  parts  of  Emilia.  Tuscan  plaita  and  bate  vary  enormously 
in  quality  and  value;  the  plait  of  a  hat  of  good  quality  may 
re(iresent  the  work  of  four  or  five  days,  while  hats  of  the  highest 
quality  may  each  occupy  six  to  nine  months  in  making.  The 
finest  work  is  excessively  trying  to  the  eyes  of  the  plaiteiS^wfao 
can  at  most  give  to  it  two  or  three  hours'  labour  daily. 

The  districts  around  Luton  in  Bedfordshire  and  the  neigh- 
bouring counties  have,  since  the  beginning  of  the  17th  century, 
been  the  British  home  «f  the  ttiaw-phdtinduatey.  Thestiav 
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of  oeitain  varitticf.  of  wheat  cultivated  in  that  region  is,  in 
favourable  geaM>t.s.  jMssessed  of  a  fine  bright  colour  and  due 
tcnadty  and  straigih.  The  straw  is  cut  as  in  ordinary  har- 
mtliHi  but  b  allowed  to  dry  in  the  sun  before  binding.  Sub- 
•aqi^tieiitljr  tttam  tm  selected  from  tbe  sheaves,  and  of  these 
the  pipes  of  the  t«o  upper  joints  «te  tsken  lor  plaiting.  The 
pipes  are  assorted  into  siaes  by  pMsbf  them  thnugjt  gtkdnated 
openings  in  a  grilled  wire  intine,  and  those  of  good  oolour  are 
bleached  by  the  fumes  of  sulphur.  Spotted  and  discoloured 
straws  are  dyed  either  in  pipe  or  in  plait.  The  plaitcrs  work 
up  the  tiKilirul  in  a  damp  stale,  either  into  whole  straw  or 
split  straw  plaits.  Split  straws  arc  preparc<l  with  the  aid  of  a 
small  iiiHtrumont  ha\'i;;K  a  projectiiip  ]K>i;it  \Wiii_h  l.■nt^•^^  the 
straw  pipf,  ami  from  whirh  radiate  the  number  of  knife-cdgwl 
cutters  into  which  the  .straw  i,s  to  be  split.  The  plaiting  of 
straw  in  the  countiesuf  Bucks., Beds.,  Berks,  and  Herts,  formerly 
gav  e  oiii[iloyment  to  many  thousands  of  women  and  young 
children;  but  now  vast  quantities  of  plaits  are  imported  at  a 
v«fy  cheap  rate  from  Italy,  China  and  Japan.  The  result  is 
that,  while  the  Luton  tnule  in  the  muutfactun  of  stnv  and 
IsBcy  hats  of  every  daacriptioQ  hu  laxfcly  extended,  the  Buaiber 
of  English  plaiters,  aD  told,  was  not  more  than  a  few  hnndieds 
in  1907,  as  compared  with  30,000  in  1871.  The  plaits  are  sewed 
partly  by  hand  and  in  a  special  sewing-machine,  and  the  hats 
or  bonnets  are  finished  by  stiffening  with  gelatin  siae  and 
blocking  into  shape  with  the  aid  of  heat  and  powecful  pKBSun, 
accorditig  to  the  dictates  of  fashion. 

In  the-  United  States  straw-pUit  mrk  is  prindpaUy  centred 
in  the  state  of  Mas.sachus<'fts. 

Many  substancni  bi'-icics  straw  arc  wi>rl;r<l  irlo  [ilaits  and  dralds 
for  bonnet*.  Among  these  may  be  nutioil  thin  sin'p^  of  uiMow 
and  eaaa  and  the  fronds  of  numerous  (Kilms.  "  Hra^ilian  "  hats 
aMde  flMB  the  fmods  of  the  palmetto  palms.  Sabai  palmello  and 
S.  eiocteea,  aie  now  laigely  made  at  St  Albans.  The  famous 
raeaaia  hatSk  line  qualities  of  which  were  at  one  time  worth  £20  to 
£30  each,  arc  made  from  the  leaves  of  the  screw  pine,  CttHudmkm 
talmala.  I  bcy  are  n^sv  manufactured  at  Dtesdew.  StWsJwHaad 
Nancy,  and  can  be  purchased  at  30s.  or  £2. 

RRAWUBRT  {Fnf,ana). — ^Apatt  from  its  inteiest  as  a 
dessert  fruit,  the  atnwbcixy  haa  ciaimB  le  attentinB  by  leaaon 
of  the  peculiaritica  of  its  stmctnre  and  the  excelient  ilhstntfams 

it  offers  of  the  inherent  power  of  variation  possessed  by  the 
plant  and  of  the  success  of  the  gardener  in  availing  himself  of 

this  tendency.  The  genus  Frai^ariti  consists  of  about  eight 
species,  native  of  the  north  teiiiporate  regions  of  both  hemi- 
spheres, as  well  as  of  mountain  districts  in  warmer  rlimes;  one 
species  is  found  in  Chile.  The  tufted  char.icter  of  ihc  plant,  and 
its  habit  01  ser.  liriK  out  lonR  .ilentltn'  branches  (rtmnera)  which 
produce  a  new  bud  at  the  extremity,  are  well  known.  The 
leaves  have  usually  three  leallcts  palmatcly  arranged,  but 
the  number  of  leaflets  may  be  increased  to  five  or  reduced  to 
one.  While  the  flower  has  the  typical  Rosaceous  structure,  the 
so-called  fniit  is  very  peculiar,  but  it  may  be  understood  by  the 
contrast  it  presents  with  the  "  hip  "  of  the  rose.  In  the  last- 
named  plant  the  top  of  the  iiower-staik  expands  as  it  grows 
into  a  vase-shaped  cavity,  the  "  Idp,"  irithin  wliich  aie  concealed 
the  true  fruits  or  seed-vesscib.  In  the  rose  the  exttemity  of 
the  floral  axis  is  concave  and  bears  the  carpels  in  tts  tnttwior. 
In  the  strawberry  the  floral  a.xis.  instead  of  becoming  concave, 
swells  out  into  a  fleshy,  dome-shaped  or  flattened  mass  in 
which  the  carpels  or  true  fruits,  commonly  called  pips  or  scetis. 
are  more  or  less  emliedded  but  never  wholly  concealed.  A 
ripe  straw>H'rry  in  f.irt  may  be  aptiy  oompaied  to  ti* '*  bult " 

of  a  rose  tume<l  inside  out. 

The  common  wild  strawberry  of  Great  Britain  (fig.  i),  which 
indeed  is  found  throughout  Europe  and  great  part  of  temperate 
Asia  and  North  America,  is  Fragaria  tesca,  and  this  was  the 
first  species  brought  under  cnltivntion  in  the  early  part  of  the 
17th  century.  Later  on  other  spedca  were  intiedveady  such  as 
P.  thiitr,  a  European  species,  the  parent  stodc  of  the  bantbois 
atrawhenleB,  and  especially  F.  virpttUma  from  the  tOnlted  States 
and  F.  ckiloensis  from  Chile.  From  these  species,  crossed  and 
rettusaed  in  various  manners,  have  sprung  the  vast  number 


of  different  varieties  now  enumerated  m  catalogues,  whose 
characteristics  arc  so  inextricably  blended  that  the  attempt  to 
trace  their  exact  parentage  or  to  follow  out  their  lineage  has 
become  impossible.  The  varieties  at  present  cultivated  vaiy 
in  the  most  renarluble  degree  in  siie,  colour,  flevour,  sh^^ie^ 
degree  of  fertility,  aaaaon  oif  lipening;  BabiUty  to  disease  iod 
constitutionofpliiitt.  Soaie^aspieyioiiilyatatad,vaiybita]iate^ 
others  produce  no  runnen,  and  some  vary  materially  in  the 
relative  development  of  their  sexual  organs,  for,  while  in  most 
cases  the  flowers  are  in  appear.mce  hermaphrodite,  at  least 
in  structure,  there  is  a  very  general  leiiiiency  to,\a:  !:■  .1  :cpara- 
tion  of  the  sexes,  so  that  the  tiowers  are  males  or  leinaics  only 


Ftea  t^— Wild  Strawberry  (Fraearia  vesca).  ]  nat.  siae.    In  flowcT 

and  fruit,  and  b<'aring  a  runner. 

as  to  function,  even  although  they  may  be  perfect  in  ronstme>- 
tion.  'J'his  tendency  to  dioi'<  ism  is  a  common  characteristic 
among  Rosaceae,  and  sonieuiiiCL,  proses  a  source  of  disappoint- 
ment to  the  cultivator,  who  finds  his  plants  barren  where  he  had 
hoped  to  gather  a  crop.  This  happens  in  the  United  States 
more  frequently  than  in  Britain,  but  when  recogniated  can  readily 
be  obviated  by  planting  male  varieties  in  the  vidldty  of  the 
barren  kinds.  Darwin,  in  alhiding  to  the  vaat  amomit  of 
variaUUty  in  the  so-called  "  flnrft  "—a  chanfe  cfiected  by  tbe 
ait  ol  tlie  luMticulturist  in  less  than  three  centuries  coatrasta 
with:  this  variability  the  fixity  and  permanence  of  character 
presented  by  the  true  fruits,  or  pipe,  which  are  distributed  over 
the  surf  .ire  of  the  swollen  axis.  The  will  and  art  of  the  gardener 
have  iK-en  directed  to  the  improvement  of  the  one  organ, 
while  he  has  devoted  no  attention  to  the  other,  which  conse- 
quently reir.aiiis  in  the  same  condition  as  in  the  wiltl  plant. 
Too  much  stress  is  not,  however,  to  be  laid  on  this  \w'ml.  for 
it  must  be  remembered  that  the  foliage,  which  is  nut  speiii.lly 
an  object  of  the  gardener's  "  selection,"  nevertheless  varies 
considerably. 

The  larger-fruited  sorts  are  obuined  by  crossing  from  F. 
cMtaetuU  and  P.  virgimiMa,  and  the  smaller  alpines  from 
P.  scKM.  Hie  alpbie  variedca  should  be  raised  ton  seeds; 
while  the  other  sorts  are  continued  true  to  their  kinds  by 
runnen.  If  new  varieties  arc  dcsbedi  these  are  obUinad  bgr 
judicious  crossing  and  seeding. 

The  seeds  of  the  alpines  should  be  saved  from  the  6iaHit  intit 
riix  netl  earl  v  in  the  summer.  They  may  at  once  be  sewn,  cttier  in  e 
sheltered  liorder  outdoors  or  in  pots,  or  txrter  In  Marrh  under  (jtass, 
when  they  will  produce  fruits  in  June  of  ilic  s-iinc  v<ar.  The  soil 
should  be  rich  and  light,  and  the  seeds  ver>-  Rlighlly  covered  by 
sifting  over  them  some  leaf-mould  or  old  decomposed  cow  dung. 
When  the  plants  appear  and  have  made  five  or  six  Isevea,  they  are 
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tniiapbnMd  to  where  Ihqr  an  to  retnain  for  beariiw.  Th«  leedi 
■own  in  pots  may  be  hdfNd  on  by  gentle  heet,  and  when  the  plant* 
are  large  enough  they  am  |iiickcd  out  in  fine  rich  nQ,  and  in  June 
tran!tr<Tn>d  to  the  open  Kround  for  bearing;;  they  will  produce  a 
partial  crop  in  the  autumn,  and  a  full  one  in  the  following  tea.sun. 
The  same  treatment  may  be  applied  to  the  choicer  seedlings  iA  the 
larger-fruited  sorts  from  which  new  varieties  are  expected.  Amongst 
the  best  al  pine  »t  ra  wberries,  to  which  the  name  of  "  perpe  t  ual "  has  now 
been  given,  arc  tho^e  known  as  St  Jowph  and  St  Anthony  of  Padua. 

The  runners  of  establinhed  sorts  should  be  allowed  to  root  in  the 
soil  adjoining  the  plants,  which  should,  therefore,  be  kept  lisht  and 
fine,  or  l.iyfriii  into  small  [xil-.  .im  fi>r  f(iri  ing.  .X^  .vxjii  .i>  .i  few 
lca\  cs  .ire  produced  on  each  the  stcondar)-  runners  should  be  stopped. 
When  the  plants  have  become  well-raatcd  they  should  at  once  be 
planted  out.  They  do  beat  in  a  rather  strong  loam,  and  should  be 
k^t  toteiaUy  noik.  The  wariet  section  pnfen  a  rich  sandy  loam. 
The  ground  sfamrid  ha  trenched  3  or  3  ft.  deep,  and  supplied  with 
plenty  of  manure,  a  good  proportional  which  should  lie  just  below 
the  roots,  10  or  12  in.  fmm  iho  .surface.  The  plaM*  nwy  be  put 
in  on  an  average  about  3  ft.  apart. 

A  mulching  of  strawy  manure  put  between  the  rowt  Is  i|iiteK 
scrv-es  to  keep  (he  ground  mmst  and  the  fruit  clean,  aa  well  as  to 
aifoit!  nourishment  to  the  plants.  Unless  required,  the  runners  are 
cut  off  early,  in  orticr  to  promote  the  swellmK  of  the  fniit.  The 
plants  are  watered  during  dry  weather  after  the  fnn't  is  set,  and 
(x-casiunally  till  it  begins  to  colour.  As  sijon  as  tlu  fruit  r^cason  is 
over,  the  runners  arc  again  removed,  and  the  ground  hoe<t  and  raked. 
The  plantation  should  ha  mmnd  «¥«iy  icnad  or  thM  yoor,  or 
less  frequently  if  kept  free  of  rumiera,  the  oM  icavea  are  cut 
away  after  the  fruit  haii  been  gathered,  and  if  a  good  topKlrcssin^ 
of  rotten  dung  or  leaf-mould  is  applied.  A  top-dressing  of  loam  is 
beneficial  if  applietl  before  the  plants  liegin  to  ^row  in  niiring,  lint 
after  that  pei"io<l  they  should  not  \x  ilislurbed  liuring  the  summer 
either  at  root  or  at  top.  If  the  plants  prodiKC  a  larae  number  of 
flower-acapea.  each  ahaidd,  if  fine  loige  tntit  k  dcdraa.  I»w  then 
reduced  to  about  four  oT  the  atrongcst.  The  loweat  Moeaoim  on 
the  scape  will  he  found  to  produce  the  largest,  earliest  and  best 
fruits.  The  fruit  shoulil  not  be  gathered  till  it  is  quite  ripe,  and 
then,  if  possible,  it  should  be  quite  dry,  but  not  heated  by  the  sun. 
Those  intended  fof  [Neaerviiig  ai*  beat  taken  wlthont  tbe  italk  and 
the  calyx. 

fomag.— The  mnmn  prafMottd  for  forcing  we  bgwed  Into 
^•in.  pou,  filled  with  rich  •oil.  ana  held  firm  by  a  piece  of  raffia,  a  peg 
or  stone.  If  kept  duly  watered  they  will  soon  form  indei)endent 
plants.  The  earlier  tnoy  are  secured  the  Iwttcr.  When  firmly 
root«l  they  are  removeil  and  triinsferred  into  well-drained  6-in.  pots, 
of  -^(rotiv;  will-enriched  I'lam,  the  soil  lieintj  rammed  firmly  into  the 
pots,  which  are  to  be  set  in  an  open  airy  place.  In  severe  frosts 
they  should  be  covered  with  dry  litter  or  bracken,  but  do  not 
necessarily  require  to  be  traced  under  glass.  They  are  moved  into 
the  forcing  houses  as  required.  Tbe  main  points  to  lie  kept  in  view 
in  forcing  sirawlierries  are,  first,  to  have  strong  stocky  plants,  the 
leaves  of  which  have  grown  sturdily  from  Iwing  well  exposed  to  light, 
and  s«H  onill\ ,  ti)  Rrow  them  on  slowly  till  fruit  i.s  set.  When  tney 
are  first  itiiri  -  In  .  <l  into  heat,  the  temperature  should  not  exceed  45" 
or  90*  !>>  >r  '  't,  and  air  awat  be  freely  admitted;  abould  the 
leaves  api  x^.  r  Krow  Up  thin  and  delicate,  less  fire  heat  and  more 
air  must  be  Riven,  but  an  average  temperature  of  55*  by  day  may 
be  allowed  and  continued  while  the  plants  are  in  flower.  When 
the  fruit  is  set  thi'  heat  may  lie  Kr.idually  increased,  till  at  the 
riiM-riiiiv;  pcriixl  it  stanrls  at  65°,  anil  ixT.'isionally  at  75  li>  mjii  hr.it. 
While  the  fruit  i.s  swelling  the  plants  should  never  Ix-  .illfme^l  to  u'  t 
dry,  but  when  it  beKins  to  colourno  mora  water  should  be  given  than 
it  abaolutely  requisite  to  keep  ^  ICKVeaffOm  fligging.  The  plants 
■itould  be  removed  from  the  house  as  soon  as  the  cnip  is  gathered. 
TbefofCed  plants  properly  hardened  make  first-rate  outdoor  planta- 
tiaaa,  and  if  put  out  eany  in  Himmer,  in  good  ground,  will  often 
piodiioe  a  naetui  antnmnal  ctop. 


Vta.  ».—SpkoirtllUta  kmmdi,  HepaadSnawbcRy  Mildew. 


Small  portion  of  surface  of  faop  kaf  ilMwiRC  tiw  fnietifieatien  or 
perithecia  (p)  of  the  fungua  atttehad  le  m  HtfCKe;  li,  a  Iwir 
of  the  leaf  aaifaee.  (X  aoo.)  i.  A  ringle  pcfithccfaun  bnntiqg; 
a,achaiaef iponaarconiiGa.  (iaads>C4oa} 


DsMoset. — The  most  trouUeaotne  fungoid  attacks  to  whidi  tlw 

strawberry  is  subiect  are  mildew  and  leaf-spot.  The  former,  like 
all  mildews,  attacks  the  leaves  and  spreads  to  the  fruit,  these  being 
covered  with  the  white  mycelium.  The  fungus  is  identical  with  that 
cau.iing  mildew  in  Imps  iSpkaerolhexa  kumtUt),  and  its  development 
is  greatly  furthered  by  exposure  of  its  host  to  cold  draughts  or  low 
night  temperaturea.  Spraying  the  foliage  with  potassium  sulphide 
0  or.  to  I  gallon  of  water)  should  bold  it  in  check,  but  the  nlanta 
should  not  be  sprayed  when  the  fluh  ia  de^Tlopin^.  The  leaf- 
spot  "  is  caused  by  the  fungua  StkUNlla  Jraganae.  The  first 
symptom  of  thit  attack  ia  tiie  appeawwre  of  aroall,  circular,  wlota 
spots  on  the  havea,  having  a  broad,  definite,  dark  KddUi  margin. 


(Pl«Bfl«oiesllMsii'»r«B>M*<<«w«P<piM.byTirsiiwiiD«<Pstks«il>aCa>> 

Fici.  3. — Sphaerttta  Jraiariae. 

1,  Strawbcrrv  leaf  showing  diseased  spots. 

2,  Aacua  witn  eight  aporea  foiMn  a  penthocittai,  (X  soo.) 

3,  SporeaorcfHmBaaf  theJComalBrAiBtage.   (X  JM) 

On  these  spots  a  whitish  mould  (formeriy  considered  to  he  a  distinct 
species  under  the  name  KamtUaria  lulasneij  dcvdniiN  and  this  is 
followed  later  by  the  perfect  form  of  the  fungus,  tlic  Ir  iii.  .  t  «hich 
appear  to  the  naked  eye  as  small  black  spots  seated  on  thi  uhitc 
dead  spot  on  the  leaf.  Potassium  sulphide  may  be  used  as  f<  r  tin- 
mildew,  or,  perhiifw  In'tter,  Bortleaux  mixture.  It  has  been  nxom- 
mcnded  to  cut  olT  the  leaves  after  fruiting  and  burn  the  beds  o\ cr  ao 
as  to  destroy  the  fungus  in  the  leaves. 

The  (jrubs  of  the  ccjckch.iftr  {Melolonlha  vul(,arii)  anil  \hv  ros*-- 
chafcr  I  t  Wonia  aurala)  freijiH  rilly  fn-d  U|K)n  the  nxiis  of  the  ^tr.iw- 
Ix'rry  and  do  considerable  damii^e,  while  the  larvae  of  the  Rarrfen 
swift  moth  (Hepiaius)  behave  in  a  similar  way.  The  imago  of 
Cflimia  aurala  also  frequently  damages  the  flowers  of  tlie  strawberry 
h\  flcvouring  their  centres,  and  is  often  troublesome  in  this  way  in 
fi  iti  ing-houses  particuhrly.  The  carnivorous  ground  Uetles, 
particularly  PlrroUuhus  nifra  and  Ilarpalus  tufimi>nu-\  wlini  'he 
fruit  is  rilK'  .itl.ick  it  .11  ru|,;lit,  rrtiirning  to  the  soil  in  the  fl.n  'imc 
They  are  to  be  caught  by  placing  jars  containing  some  attractive 
matter,  such  as  meat  and  water,  at  intervals  about  the  beds  with 
their  mouths  sunk  level  with  the  surface  of  the  soil.  Millepedes  also 
are  often  found  ia  the  ripe  fruit,  but  occur  moatly  wlwie  tbe  mD  ia 
very  rich  in  organic  natter  and  poor  in  Bnifc 

STREATHAM,  a  large  residential  district  in  the  south  of 
London,  England,  within  the  munidpol  botougli  of  Wands- 
woitb.  The  name  appears  to  indicate  itapo«itfaa<iaa>—cknt 
"stnet"  or  liighway.  Aooordinf  to  Donetday,  SttaaUna 
induded  wveial  maiua,  two  of  wlikli.  Tooting  and  Balhan 
(to  follow  the  raodeni  aomeBchtme),  belonged  to  the  abbot  of 
St  Mary  de  Bee  in  Xonnandy.  One  of  several  public  grounds 
in  the  neighbourhood  iif  Stri  ilh.im  i.s  exiled  Tooting  Bcc 
Common.  The  parish  church  of  St  Lt\jnar[i.  .Strcalh.\m,  contains 
among  its  mcmoriaLs  that  ot  Henry  Tlirale  (d.  i;8i),  with  an 
inscription  by  Samuel  Joliii.s<m.  wlio  was  a  constant  visitor  al 
Thrale's  house,  Strealham  Farlc,  which  is  no  longer  standing. 

8TRBAT0R,  a  city  of  La  Salic  county,  Illinois,  U.S.A.,  on 
the  Vermilion  river,  in  the  N.  part  of  the  state,  about  95  m. 
S.W.  of  Cbicafo.  Pop.  (1890),  11,414;  (igoo),  14,079,  of  whom 
3740  WiR  forai^boaj  (1910  ccnm}  >4««5S; 
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2-Q7  sq.  m.  Il  is  served  by  the  Atchison,  Topeka  &  Santa 
Fe,  the  Cliitago,  Uurliagton  &  Quincy,  the  Chicago  &  Alton, 
the  Chicago,  Indiana  &  Southern  and  the  Wabash  railways. 
Strcator  has  a  public  library  and  a  Chautauqua,  auditorium. 
It  is  in  the  \'crmilion  coal  region,  and  clay  for  brick  and  tile  is 
abundant  in  its  vicinity.  The  city's  manufactures  include 
glaas,  brick,  lik,  foundry  and  nwchiiwi  ahcp  products,  &.c 
In  190S  the  factory  pcodna  was  valued  at  $14^8,894,  being 
Si'4%  greater  tban  in  1900.  Stmtor  was  bdd  out  in  t96i, 
WIS  incorporated  ai  a  vIDage  In  1870  and  waa  diaiterad  «•  a 
dty  in  i88i. 

STREET.  GEORGE  EDMUND  (iSm  iS^O,  English  architect, 

was  born  at  Woodford  ir.  I'.sscx  on  the  joth  of  June  i.*':.),  Ht- 
was  the  third  son  of  Thomas  Street,  solicitor,  by  hi-,  siomii 
wife,  Mary  Anne  Millington.  (ieorge  went  lo  school  al  Mit(  ham 
in  about  iSiO,  and  later  lo  the  CamlxTwell  collcjnate  school, 
which  he  left  in  I'^jg.  For  a  few  nioriili^  he  was  in  his  father's 
business  in  Philpot  Lane,  but  on  his  father's  death  he  went  to 
liv«  with  his  mother  and  sister  at  Exeter.  There  his  thoughts 
first  turned  to  architecture,  and  in  1841  his  mother  obtained  a 
place  for  lum  as  pupil  in  the  office  of  Mr  Owen  Citter  at  Win- 
daats.  Aftervarda  he  worked  for  five  yean  Mta"iiBpcovcr" 
with  Sk  Geoqp  (Libert  Soott  in  London.  At  an  ooly  age 
StiMt  bccune  dei^  intcnated  in  the  prfac^ln  «(  GotUc 
■icUtectnre,  and  devoted  an  nnsparing  anunutt  of  time  and 
labour  to  studying  and  sketching  the  finest  examples  of  medieval 
buildings  in  England  and  on  the  Continent.  His  first  com- 
mission was  for  the  <lesigning  of  Hiscoray  Church,  Cornwall. 
In  1849  he  took  an  ollice  of  his  own.  He  was  a  draughtsman  of 
a  very  high  order;  his  sketchr^  irc  masterpieces  of  spirit  and 
brilliant  touch.  In  1X55  he  publi>hed  a  very  careful  and  wcll- 
iUustratiil  work  on  The  Bri,  k  ntui  Mr.rbU  Architfcture  oj Northern 
It^y,  and  in  1S65  a  book  on  The  Gothic  Arckitcctwe  of  Spain, 
with  very  beautiful  drawings  by  his  own  hand.  Street's  personal 
taate  led  him  in  most  cases  to  select  for  his  design  the  13  th- 
Gothic  of  En^and  or  France,  his  knowledge  of  which 
I  very  great,  cspedaJly  in  the  akilfid  uae  of  rich  moiildingi 
By  fkt  the  aaajority  of  the  bnildiagt  erected  by  hhn  were  for 
eccksiaatical  uses,  the  chief  being  the  convent  of  East  Gn'nstcad, 
the  theological  college  at  Cuddcsden  and  a  very  large  number  of 
cbuichcs,  such  as  St  Philip  and  St  James's  at  0.\f<>rd  Sl  John's 
at  Torquay,  All  Saints'  at  Clifton,  St  Saviour's  at  Eastbourne. 
St  Margaret's  at  Liverpool  and  St  Mary  Magdalene,  Haddington. 
His  largest  works  were  the  nave  of  Bristol  Cathedral,  the  rh<iir 
of  the  cathedral  of  Christ  Church  in  Dublin,  and.  above  ail.  the 
new  courts  of  justice  in  London.  The  comfietition  for  this  was 
prolonged  and  much  diversity  of  opinion  was  expressed.  Thus, 
the  judges  wanted  Street  to  make  the  exterior  arrangements 
aad  Barry  the  interior,  while  a  special  conm-itlce  of  lawyers 
leoofflraendcd  the  designs  of  Alfred  Waterbouae.  In  June 
tSftS,  however,  Stmt  wis  appotnted  tob  aieUtcct;  but  the 
bnOdiag  waa  not  complete  «t  tlie  tine  of  hb  death  in  Deoember 
18S1.  Street  was  elected  an  associate  of  the  Royal  Academy 
in  i84S6,  and  R.A.  in  1871;  at  the  time  of  his  death  he  was 
professor  of  architecture  fo  the  Royal  .\cademy,  where  he  had 
delivered  a  very  intcrrslliiK  course  of  lectures  on  the  devi-Kip- 
tncnt  of  medieval  arehiteclure.  He  wii.s  also  presiiient  of  the 
Royal  Inslilule  of  Hrilish  .Architects.  lie  was  a  memlier  uf  the 
Royal  .\cadeniy  uf  \':enua.  and  in  1.S7S,  in  revsard  for  drawings 
s<'nt  to  the  r.iris  Exhibition,  he  was  made  a  knight  of  the  Legion 
of  Honour.  Street  was  twice  married,  first  on  the  17th  of  June 
1852  to  Mariquita.  .second  daughter  of  Robert  Proclor,  who 
died  in  1874,  and  secondly  on  the  iith  of  January  1876  to  Jessie, 
second  daughter  of  William  Hi^and,  who  died  in  the  same  year. 
The  architect'a  own  death,  cm  the  i9tb  of  Decctnber  1881,  was 
hssteoed  hy  vm.  iwiih  and  pngiwdaiHl  woirles  eowaecfd  with 
tiie  erection  of  the  law  oourta.  Be  was  buried  on  the  99th  of 
Seoeraher  In  the  nave  of  Westminster  Abbey. 

8TRBLITZ  (StrjiUsi),  a  body  of  Russian  household  troops 
originally  rai.scd  by  the  ts.ir  Ivan  the  Terrible  in  the  middle 
of  the  l6th  century.  They  numbered  40,000  to  50,000  infantry, 
and  formed  the  greater  part  of  the  Russian  armies  in  the  wars 


of  the  i6th  and  17th  centuries.  They  were  a  fierce  and  ill- 
distiplincd  force,  individually  brave  and  cruel  in  war,  and 
almost  ungovernable  in  peace.  Their  mutinies  were  frequent 
and  dangerous,  and  at  last,  in  iMt,  an  unusually  serious  out- 
break led  I'eter  the  Great  to  compass  the  abolition  of  the 
force.  The  Strelitz  were  gradually  drawn  to  the  western  frontier 
of  Russia,  and  in  1698  thuy  rose  in  mutiny  for  the  last  time. 
Crushed  in  battle  by  Peter's  general,  Patrick  Gordon,  they 
ceased  to  exist  as  a  i^tary  force,  and  a  boot  sooo  of  them  who 
fdl  into  the  hands  of  the  tsar  were  bsibarou&ly  tortured  and 
put  to  death. 

STRENOTH  OF  MATERIALS,  that  part  of  the  theory  of 
engineering  which  deals  with  ihc  nature  and  effects  of  stresses 
in  the  jiarts  of  tuj^ineeriiig  slructure>..  Its  i>rlncipal  object 
is  to  lieLcmiine  the  proper  size  and  lonn  ni  li.ci  es  whii  h  have  to 
Ix'.ir  given  loads,  or.  conversely,  to  deiernune  the  loads  which 
ran  be  .safely  a])plied  to  pieces  whose  dimensions  and  arrange- 
ment are  already  given.  It  also  treats  of  the  relation  between 
the  appltod  loads  and  the  changes  of  form  which  they  cause. 
The  subject  comprises  experimental  investigation  of  the  pro- 
perties  of  materials  as  to  strength  and  eiastidty,  and  mathe- 
matical diaciisaion  of  the  atreaws  in  lies,  stiula,  beams,  tkttu 
and  other  elements  of  atruaiBea  and  madnnes. 

Stress  b  the  mutual  action  between  two  bodies,  or  between 
two  parts  of  a  body,  whereby  each  of  the  two  exerts  a  force 
\ipon  the  other.  Thus,  v.]h:i  a  stoi;e  lies  on  ilii  gnu. ml  there 
is  at  the  surface  of  con(ai.t  a  stress,  one  ui):.eLL  i:;'  ■.•,h\ch  is  the 
force  direc:ed  downwards  with  which  the  si.uie  jn.shes  the 
ground,  .and  the  other  a.s[>ect  is  the  equal  force  direcli^i  u]>\vards 
with  which  the  ground  pushes  the  stone,  .\  l>ody  is  s.uii  1<>  l>e 
in  a  slate  01  stress  wheti  there  is  a  stress  between  the  two  parts 
which  lie  on  opjxisite  sides  of  an  imaginary  surface  of  section. 
A  pillar  or  block  supporting  a  weight  is  in  a  state  of  strem 
because  at  any  cross  section  the  part  above  the  section  pushea 
down  against  the  part  below,  and  the  part  below  pushes  iq» 
against  the  put  ilMve.  A  ttretched  rape  b.  in  a  state  of 
stress,  because  at  aqy  cnsa  section  the  ptrt  OB  each  aide  b 
pulUng  the  part  on  the  other  side  with  a  lioirce  in  the  dfrection 
of  the  rope's  length.  A  plate  of  metal  that  is  bong  cut  In  a 
shearing  machine  is  in  a  state  of  stress,  because  at  the  place 
where  it  is  about  to  give  way  the  portion  of  metal  on  either 
side  of  the  plane  of  shear  is  tending  to  drag  the  portion  on  the 
other  aide  with  a  fnroe  In  that  plane. 

Nornud  and  Tangential  5(mt.— In  a  solid  body  which  is  in  • 
state  of  stress  the  direction  of  atreis  at  an  itiiaK>nar>'  surfsoe  of 
dixnsion  may  be  norim!.  oiilique  or  tangential  to  the  sunfacc.  When 
obli<]Uc  it  is  converucutly  treated  as  consisting  of  a  normal  and  a 
tang<-nti.il  r()ni;ionent.  Normal  stress  may  l>e  either  )>ii-.li  Irum- 
]>re5sive  -tn  wt  pull  (tensile  stress).  Stress  which  i--  i.uivl : -.ial 
to  the  surface  is  called  shearing  stress.  Oblique  stres.i  uui>'  li« 
rwarded  a*  so  much  push  or  pull  along  with  no  much  shearing  sta-as. 
The  amount  of  strew  per  unit  of  sunace  is  called  the  intensity  of 
stress.  Stress  is  said  to  be  uniformly  distributed  over  a  surface 
wlicii  e,u  li  fraction  of  the  areji  of  surface  In-^ir.s  a  (  (irreijBiiiding 
fraotiiiii  of  the  whole  ^lr^•^,s.  It  a  sttes'.  1'  is  f.nifiirnily  distributca 
over  a  plane  f.:rfare  of  ;irea  '.he  iiiii  r.^n-.  is  !',S.  li  the  stress  ia 
not  uniformly  distributed,  the  intensity  at  any  jKiint  u  tPttS. 
where  tP  Is  the  amount  of  stress  on  an  indefinitely  omall  area  Xs 
at  the  point  comideced.  For  ^ractkal  purposes  intensity  of  lUws 
is  usually  expressed  hi  tons  weiiht  per  aqonre  inch,  nouads  wcigfat 
per  8<|uare  inch,  or  kilogrammes  wcipit  per  square  mdDmetR  or  per 

B<iu.ire  centimetre. 

.S'jm/>vV  L"nf_i!u(linal  .S(ri-M  — Thi.'  sirr.plc=r  jv-issiS!r  .st.ite  of  ^trl•-,., 
is  th.it  of  a  short  pillar  or  blix^k  etunpresacU  by  opfxiiiite  forces  applied 
at  its  ends,  or  that  of  a  stretched  rope  or  other  tie.  In  these  cases 
the  stress  is  wholly  in  one  direction,  that  of  the  length.  These 
states  ma  V  Ix-  distinguished  as  simple  longitudinal  ottih  and  simple 
longitudinal  |<iti!.   In  them  there  is  no  stius  OA  planes  parallel  to 

the  direction  of  the  applied  forces. 

C'  mpniind  .'<lr/-ss.  \  twiTi  Kjiiiplex  state  of  stress  occurs  if  the 
block  is  coniv>res'<*-d  or  exteiidc-d  by  forces  applied  to  a  pair  of  oppo- 
site sides,  as  well  as  by  tonoes  amdied  to  its  ends  that  is  to  say.  if 
two  ^pte  longitudinal  itrtmss  in  diflinvnt  dheetions  act  togetner. 
A  still  more  comptsK  state  occurs  if  a  third  stress  be  applied  to  the 
remaining  pair  ot  aides.  It  may  be  shown  (sec  Elasticity)  that 
any  slati-  of  jstress  which  can  possibly  exist  at  any  point  of  a  body 
niai,'  1k'  pro(lu<e<l  by  thv  'Mint  a  i-'.n  <if  three  simple  pull  or  pu^h 
Stresses  in  three  suitably  choaen  directions  at  right  angles  to  each 
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other.  ThcwthreearecaUed  principal  strcMM,  A n< I  their  <lirc(  ti  i  s 
•re  called  the  axf»  of  princtpal  stress.  ThcM-  an-~  ln.r  ilu  i:v.[j.,r- 
tant  property  that  the  miensity  of  stress  alun^;  nnc  dI  thcrii  is  >;r<  Mii  r, 
and  along  another  it  is  lc«.  than  in  iiiiy  nthi  r  ilirwtion.  These  arc 
called  respectively  the  axen  nl  ^^reati-st  ar.d  icast  prim  i|>.il  stress. 
lUtelution  of  Sirest. — Keturniii);  now  to  the  ca&i-  of  a  single  »imp1e 
"  1  itlMlli  kt  AB  (fig.  I)  be  a  portion  of  a  tic  or  a  strut 
wnich  it  being  pnllMl  or  pitshcd  in  the  direction  of 
the  axis  AB  with  a  total  ftrcse  P.  On  any  phine 
CD  taken  at  right  angles  to  the  axis  wc  have  a 
nrjrni.ll  pull  or  pj^h  of  intensity  />  =  P/S,  S  ticing 
the  ana  rtf  ;lii'  iiDrm.il  cross-section.  On  a  plane 
KF  whose  normal  is  inclined  to  the  axis  at  an 
angle  0  m  hinw  m  atiw  •till  in  the  direttioa  of  the 
axis,  and  therefore  abUtjne  to  the  ^dane  BF,  of 
intensity  PIS',  where  S'  is  the  area  of  the  surface 
KK,  or  Si'cos  9.  The  whole  stres.s  P  on  F.F  m.iy 
be  resolwl  into  two  cotnponrnt?.  one  normal  t<i 
EF,  and  the  other  a  shiMnnu  btrcss 
(anKentLiI  to  EF.  The  nurniul  com- 
ponent (P.,  fig.  a)  is  P  cos  the 
tangential  component  (Pi)  is  P  rin  f . 
Hence  the  intensity  of  normal  pull  or 
push  on  EF,  or  p,,  is  p  cos'  9,  and  the 
intensity  of  sljearing  stress  EF,  or  p,, 
is  p  sin  9  cos  9.  This  expression  makes 
^1  a  maximum  when  9=45°:  surfaces  inclined  at 
'  to  the  axis  are  allied  sttrfacea  of  naaimum 
the  iataniity  6t  Anub^  ttnm  on 


Fig.  i. 


■ 

sheanng  stress; 
them  is  ip. 

C<mbinaiioH  of  7W  5iji«^  P»M  or  Push  SirtsseM  at  Right  A  ntfu  to 
One  Another.— Stxppom  next  that  thi  re  .ire  two  principal  stresses: 

in  iitlicr  vi-orcis  that  in  addition  to 
the  simple  pull  or  push  stress  of 
fif  .  t  there  is  a  second  pull  or  push 
ttree*  acting  at  rieht  angles  to  it 
as  in  (ig.  i.  Call  these  and  P. 
respectivelv.  On  any  inclined 
surface  KK  there  will  be  an  in- 
tensity of  Jtress  whose  normal 
rom|K>ncnt  pm  and  tanucntial  com- 
(Kincnt  ft  an  fainid  qraiunminK 
up  the  effects  due  to  P.  and  P, 
separately.  Let  p,  and  p,  be  the 
intensities  of  stress  produced  by 
P.  and  P,  respectively  on  ptonce 
perpendicular  to  thdr  own  difec- 
tions.  Then 

p.'(V.  tt>s«»-|-/v  sin'O, 
pt  ~ ipM—pt)  sin  0  cos  *, 
t  bcaflji  the  angle  which  the  nonnal  to  the  surface  makes  with  the 
«&i«ction  of  P«. 

The  tanaeMial  (tress  p,  txK-omes  a  maximum  when  $  h  45*,  and 
ittvahietlicau 

Max.  f.,  =  i  ip.-p,). 
If  In  addition  there  is  a  third  pnn.  iimI  -.'ress  P„  it  will  not  produce 
■ny  tangential  comi»nent  on  planes  )M-r|iendicular  to  the  pUnc  oi 
the  figure.  Hence  the  above  expression  for  the  mpaimia  tai^ential 
■tnae  will  still  apply,  and  it  it  easy  to  extend  tMaveeulteo  as  to  reach 
tlie  important  general  pro{x»sition  that  in  any  oondition  of  strest 
Wliatever  the  maximum  intensity  of  shearing  strest  it  ec|ual  totme- 
1m1{  the  difference  between  the  greatest  and  least  principal  stresses 
■nd  oonws on  turbcet  inclined  at  45*  to  them. 

State  of  SimpU  Shear— A  spc- 
ciat  caee  of  great  importance 
len  tfiere  a 


are  two  prin- 
cipal _  stresses  only,  eaual  ia 
magnitude  and  oppoi^te  in  dgn; 
in  other  words,  when  one  is  a 
simple  push  and  the  other  a 
tiroplc  pull.  Then  on  surfaces 
inclined  at  45°  to  the  axet  of 

C'1  and  push  there  it  nothing 
tangential  stress,  forpw-o: 
and  thit  intensity  of  tangential 
stress  is  numrricallv  e<|iial  to 
pm  or  to  Thi'-  (  .irnlitiiin  of 
stress  is  called  a  si.iteof  simple 


Fia.  4. 


The  etatie  of  simple  shear  may 
also  be  arrived  at  inanntluT  wav 


Let  an  elementary  cubical  part  of  any  solid  body  (fig.  4)  have  tangen- 
tial eticaiet  QO  applied  to  one  oair  of  opposite  facet.  A  and  B,  and 
1  tMgenttel  atreatet  applied  to  a  tecond  pair  of  facea  C  and  D. 


1-.  in  the  figure.  The  effect  it  to  set  up  a  state  of  simple  shear, 
un  all  pl.iins  r)arallel  to  A  and  B  there  is  nuthinw;  li-.it  tanRential 
strrs?.  and  the  -.iuiit-  i.->  true  of  all  planc!.  parallel  to  V  and  L>.  1  he 
intensity  of  the  stress  on  both  systems  oi  planes  is  equal  throughout 
to  the  inieniity  of  the  atiMa  tafaich  waa  appiiad  to  the  face  of  the 
block. 

To  see  the  conneidon  between  these  two  ways  of  specifying  a 
state  of  rimple  shear  consider  the  equilibrium  of  the  parts  into  which 
the  block  may  be  divided  by  ideal  diagonal  planes  of  section.  To 
balance  the  forces  QQ  (fig.  5),  there  must  lie  normal  pull  on  the 
diagonal  plane,  the  amount  of  which  is  P"UVa.    But  the  area  of 

the  surface  over  which  P  acts  it  greater  than  that  of  the  surface 
over  which  Q  ecu  in  the  proportion  whidi  P  heart  to  Q,  and  hence 
the  inteniityof  Ptatheameaatbeimawityof  0. 


Figa.  3.  4,  s.  6.  15,  16,  17,  18,  19.  20,  23,  24  and  35  are  from 
Bwing'B  5lM«|^  ^  JfatiriBit,  by  pernniaioa  of  the  Cambridge 
Unlvoaity  Pioa. 


A^in,  taking  the  other  diagonal  plane  (6f.  8),  the  aan 
applies  except  that  here  the  normal  force  P  raqulfnl  tat 

is  a  push  instead  of  a  pull.  Thus  the 
state  of  stn-sn  rijinsented  in  fig.  4 
admits  of  analysis  into  two  equal  prin- 
cipal stresses,  one  of  push  and  one  of 
pull,  aaing  in  directions  at  right  angles 
to  one  another  and  inclined  at  45*  to  the 
planes  of  shear  strcs& 

Equality  nf  Sktanng  Strrss  in  Two 
Pirti  lii'f.. — No    tanKcntial  stress  can 
exist  in  one  dinrtion  without  an  equal 
intensity  cit  t.iaj^critial  stress  existing  in 
another  direction  at  rij;ht  angles  to  the 
first.   To  prove  this  it  is  sufficient  to 
consider  tne  equilibrium  of  the  cle-  - 
mentary  cube  of  fig.  4,    The  tangential  °- 
forces  acting  on  two  sides  .\  and  B  produi  e  a  couple  which  tends  to 
rotate  the  culie.  No  arranuement  of  normal  stfe»set  on  any  of  the 
three  pairs  of  sides  of  the  cuIk-  can  bala.'.LC  this  couple;  that  CaatW 
done  only  by  equal  tangential  fnroeji  on  C  and  D. 

Fluid  Stress.— ABOthBT  inportant  case  occurt  when  there  are  three 
principal  stresiea  all  of  the  tame  sign  and  of  equal  tntenaity  A-  "^10 
tangential  components  on  any  planes  cancel  each  other:  the  ttreta 
on  every  plane  i.s  wholly  normal  and  its  intensity  it  *.  This  is  the 
otdv  -tate  of  stress  that  can  exist  in  a  fluid  at  neat  because  a  fluid 

c.\crts  no  statical  resistance  to  sheaf.    PoT  thtt  rCMOB  the  atttO  ie 

often  sjxiken  u(  .as  a  fluid  stress. 

Strain  is  the  change  of  sh-tpc  proclufcd  by  stress,  If  the 
silrt'ss  is  a  sitiijilc  longitudinal  pull,  the  strain  consistsof  Icnjuthcn- 
itig  in  the  direction  of  the  pull,  accompanied  by  contraction  in 
both  directions  al  right  angles  to  the  pull.  If  the  stress  is  a 
simple  push,  the  strain  consists  of  shorteoing  in  the  direclion 
of  the  pu.sh  and  expansion  in  both  directions  at  right  angles  to 
that;  the  stress  and  the  strain  arc  then  exactly  the  reverse  of 
what  they  are  in  the  case  of  simple  puU.  If  the  stress  is  one  of 
simple  sheaiinc  the  sixain  oonaista  of »  distortioii  such  at  mNild 
be  produced  by  the  alidlaf  of  layen  in  the  direction  d  tbe 
shearing  itRsaea. 

A  material  is  daitic  with  ngard  to  any  applied  stress  if 
the  strain  disappears  when  the  stress  is  removed.  Sliain 
which  persists  after  the  stress  that  produced  it  is  removed  is 
called  permancn;  set.  For  brcvitj-,  i;  i.s  convenient  to  .speak  of 
strain  which  disappears  when  tlie  sirc.v>  is  removed  ;ls  clastic 
strain. 

Limits  of  E!<isi!fiiv.  -Actual  tnatcrials  are  generally  very 
jierfeitly  ehmlii  with  regard  to  small  stresses,  and  very  imper- 
fectly elastic  with  regard  to  great  stresses.  If  the  applied  stress 
is  less  than  a  certain  limit,  the  strain  is  in  general  small  in 
amount,  and  disappears  wholly,  or  almost  wholly,  when  the  stress 
is  removed.  If  the  applied  stress  exceeds  this  limit,  the  strain 
b,  in  general,  much  greater  than  before,  and  most  of  it  is  found, 
when  the  stnas  is  removed,  to  conalat  of  pernaacnt  set.  The 
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limits  of  stress  within  which  strain  is  whully  or  almost  wholly  I 
claslit  arc  talitil  iimils  of  elasticity. 

For  any  particular  mode  of  stress  the  limit  of  elasticity  is 
much  more  sharply  defined  in  tiome  materials  than  in  olhers. 
When  well  defined  it  may  readily  be  recognized  in  the  testing 
of  a  Hmple  from  the  fact  that  after  the  stress  exceeds  the  limit 
of  dMtica^  the  itiaia  bcglBi  to  iaoom  ia  »  mich  mwe  npid 
ntio  to  tin  Mfen  dm  bafan.  Tin  dmctedtfc  gm  ■bag 
irith  tke  one  already  ifwtfcwwii,  that  up  to  the  limit  the 
aUaia  k  wholly  or  almmr  wbally  aiiatk. 

BcMi  low.— WhMn  the  limits  of  elasticity  the  strain  produced 
by  a  stress  of  any  one  kind  is  proportional  to  the  stress  producing  it. 
This  is  Hooke's  law,  enunciated  by  him  in  1676. 

In  applying  Hooke's  law  to  the  caae  of  aimple  lon^tudinal  stress 
— such  as  the  caae  of  a  bar  iUatdied  by  simple  longitudinal  pull — 
we  may  measure  the  Mte  off  atmin  by  the  chanKc  ollcngth  per  unit 
of  orivnal  length  which  the  bar  undctvoes  when  stressed.  Let  the 
original  length  be  /,  and  iK  the  whole  change  of  length  be  il  when  a 
•tress  i*  applied  whose  intensity  p  ia  within  the  efautic  ItOHt.  Then 
the  strain  i»  nu'^ii<urt'<l  l>y  illl,  and  thia  by  Hooke'a  law  {•  pfOpOT- 
tional  to  p.  This  may  be  written 

where  E  is  a  constant  for  the  particular  material  conudered.  The 
same  value  u(  E  appIuN  ii>  )m.>h  .iml  to  pull,  thexe  modeaof  atMW 
being  csscntiallv  continuous,  and  diflcring  only  in  sign. 

Yount's  Mo^uJus.  -This  constant  E  is  called  trie  nindulus  of 
longitudinal  cxtenMbility,  <ir  Younj;  »  modulus.  Its  value,  which  i» 
expressed  in  the  same  units  as  arc  used  to  express  intensity  of  stress, 
may  be  measured  directly  by  cx]x>sing  a  sample  o(  the  material  to 
longitudinal  pull  ami  notiim  the  cxtcnMon,  or  in<liri-<-tly  by  mcisurinu 
the  flexure  of  a  loaded  beam  of  the  matcri.il,  ut  by  cxjicrirm  r  t-.  on 
the  frt-i|upnry  of  \'ibrations.  It  i^i  frojui  iiily  ^.;iijk;i:!i  of  l>y  e  nv;imers 
•impiv  as  the  modulus  <if  ela.'<tii  ii \ .  but  this  niiir.i-  is  t(">  Kcncriil.  M 
there  are  other  moduli  applicable  to  other  modes  of  stress.  Since 
E>*'ptjU,  tix  flMxIulua  may  be  defined  as  the  ratio  of  the  intensity 
o(  atreia  p  to  the  longitudtnal  Mtain  UH. 

Modulus  of  Rifidily. — In  the  case  of  simple  shearing  stress,  the 
■train  may  be  niea.nurcd  by  the  angle  by  uhich  each  of  the  four 
originally  right  angles  in  the  wpwrc  jirism  of  fig.  3  is  altcnxl  by  the 
diatortiiiii  ijf  \iw  prism.  Ij:t  this  an,;li'  lie  *  in  radians;  then  by 
Hooke's  law  pi^  =  C,  where  p  \*  the  intensity  uf  slwaring  stress  and 
C  ia  a  coostant  wMch  neantfes  the  rigidity  of  the  material.  C 
la  called  the  nwdulna  of  rigidity,  and  ia  tnuaHy  determined  by 
experiments  on  torsion. 

Modulus  of  Cu6u  CompTtisibilUy. — When  three  simple  stresses 
of  e<pial  intensity  p  and  ol^the  same  sign  (all  pulls  or  .ill  pushes)  are 
applied  in  three  aire«-tions,  thi-  material  (jirovided  it  l>e  iMitropic, 
that  is  to  say,  provided  its  properties  arc  the  same  in  all  directions) 
autea  dmaae  of  vobaae  only,  without  diatonioa  of  form.  If  the 
volmaa  te  vaad  the  change  of  volume  (V.  the  ratio  of  the  ftrew  p 
to  the  strain  is  called  the  modulus  of  cubic  compressibility,  and 
will  be  denoted  by  K. 

Of  these  three  moduli  the  one  of  most  importance  in  en- 
gineering applications  is  Young's  modulus  Iv.  When  a  sir.nile  longi- 
tudinal pull  or  push  of  intensity  p  is  applied  to  a  piece,  trie 
longHudmal  atrain  of  uteaiieB  or  compwion  ia  ^&  Thia  i* 
acoompanied  by  a  lateral  oomraetioa  or  expanion,  la  cadi  tmaa- 
verse  oiRction,  whose  amount  may  be  written  j^oE,  Whan  « la  the 
ntio  of  longitudinal  to  lateral  strain.  It  is  MOWK  ia  llie  attide 
EkASUCIIYt  that  for  an  isotropic  material 

PlastU  Strain. — Beyond  the  limits  of  elasticity  the  relation  of 
■train  to  strc&s  becomes  very  indefinite.  Matenala  then  exhilnt, 
to  a  gn-ati  r  or  less  degree,  the  i?roixrrty  of  plasticity.  The  strain  is 
much  affected  by  the  U-nRth  uf  linif  liiirir.f;  uhirh  the  ^tr<•^^  h.is  U'cn 
in  operation,  and  r<-.ichi'^  •■mxhiiu-i,  l^r  ,niy  ,i---Tj:riri! 
only  after  .1  loni»  Iperhapsan  lulLtiintrl'.  long)  tunc,  l  iiially.  when 
the  stress  is  sullu  iently  incrinsi  1  ;  ii-  r  11  io  of  the  incTt  im  iu  <p]  1.1  t.ni: 
to  the  increment  oi  stresu*  liecomc  -  imli  liuitely  great  if  time  is  given 
far  the  ttiew  to  take  effect.  In  other  worda,  the  aufaotanoe  tlien 
awumes  what  may  be  called  a  completely  plastic  atate;  h  flews  under 
the  applied  stress  like  a  viscous  liquid. 

Ultimalt  Strength. — The  ultimate  strength  of  a  material  with  regard 
to  any  stated  mcidc  of  stre-^s  is  tli<-  ^tr^  ri'ijuiriHi  1(1  produce  rii|iture. 
In  reckoning  ultimate  stn.'n',;tli,  hi'Ai  \iT.  cTvcir.ecrs  t.ikc,  n<it  the 
actual  intensity  of  stress  at  which  ruiiture  occurs,  hut  the  value 
wUidi  thia  ■Rtimaity  would  Imve  nachea  had  rupture  ensued  without 
pimvioua  alteration  of  shape.  Thus,  if  a  bar  whose  original  croas- 
aaO^on  ia  9  sq.  in.  breaks  under  a  uniformly  distrlbuteti  pull  of  60 
tuna,  the  ultimate  tensile  strength  of  the  material  is  n'clconi-<l  to  be 
,■^0  tons  per  wpnirf  inch,  although  the  actual  inf<  risit  v  of  stro>-5  which 
priKliiccd  ruiiturc  may  havp  ln-cn  much  greater  th.m  thi-  to 
the  contraction  of  the  section  previous  to  fracture.   1  he  convcuivoce  1 


I  of  this  usage  will  be  obvious  from  an  example.  Suppose  that  a 
pit't  t'  of  material  of  the  same  (|ii.diiy  be  umhI  in  a  structure  under 
cotiilitions  which  cause  it  to  In-ar  a  pimple  pull  of  6  tons  jwr  square 
inch;  we  conclude  at  once  th.it  the  actu,il  load  is  one-fifth  of  th.it 
whic:h  would  cause  rupture,  l^re.^pcctlvc  of  the  extent  tn  whii  ij  the 
matcruil  might  contract  in  aection  if  overstrained.  1  he  stresses 
which  occur  in  engineering  practice  ate,  or  ought  to  be,  in  all  cases 
within  the  limits  of  elasticity,  and  within  theie  limit.s  the  change 
of  croaa-tection  earned  by  Ion;;;itu(ltnal  pull  or  push  is  so  small  that 
it  may  be  neglected  in  reckoning  the  intensity  of  stress. 

I'ltmuite  ten.tile  strenj^th  .mil  ultimate  .shearing  strength  are 
well  defined,  •.im  e  tlie-<-  nio<le-n  of  -.trevs  ^^i[r■.lllt•  pull  ancT  simple 
shciring  stress)  leafl  to  distinct  fracture  if  the  stress  is  siitliciently 
increased.  I  'luler  compression  some  materi.ilN  yield  so  cn-niniiously 
that  their  ultimate  strcilKth  to  resist  compressiun  can  scarcely  be 
specified ;  others  show  so  distinct  a  fracture  by  crushing  that  their 
compreswive  »trcnglh  may  Ik-  determined  with  some  jwecision. 

5vimc  of  the  materials  uscil  in  enginccrini;,  nntablv  riiiiV<T  and 
WTCHi?ht  iron,  are  so  far  from  being  isotropic  th.it  the.r  stn  n>rth 
is  widely  dilTerc-nt  for  stresscji  in  different  ilirtt-tions.  In  the  case 
of  wrought  iron  the  pr<xcss  of  rolling  develops  a  hbrous  structure 
on  account  of  the  iirenence  of  streams  of  .slag  which  l)c<:ome  inter- 
spersed with  the  metal  in  puddling :  and  the  tensile  strength  of  a 
rolled  plate  b  found  to  be  considerably  greater  in  the  diiectioa 
of  rolling  than  across  the  plate.  Stevl  plates,  l>eing  rolled  from  a 
nearly  homogeneous  ingot,  have  nearly  the  same  strength  in  both 
directions,  providetl  the  process  of  rolling  is  completed  at  a  tempera- 
ture high  enout^h  to  .Ulow  rc<-r\'st.iUizai  ion  Ii>  take  pLiiv  in  cooling. 
Cold-rolled  or  cold-drawn  metal  is  not  isotropic  because  the  crystals 
of  which  it  ia  made  up  have  been  ekafatad  iaooe  direction  bjr 
the  prooeM:  but  iaotnupy  may  be  reatond  by  iMatiog  the  pieoa 
sufficiently  to  allow  the  crynak  to  re-foim. 

Permissible  WorUsit  Sints. — ^In  applying  a  knowledge  of 
the  strength  of  materials  to  determine  the  proper  sizes  of  parts 
in  an  engineering  strucUiri-  •.\c  h:i\c  to  estimate  a  [lermissiblc 
working  .stress.  This  is  base<l  partly  oil  S|)eeiul  tests  and  partly  on 
experience  of  the  behaviour  of  the  material  when  used  in  similar 
structures.  The  working  stress  is  rarely  so  much  as  one  third 
of  the  ultimate  sinngth;  it  is  more  commnnly  one-fourth  or 
one-tifth  and  in  some  cases,  especially  where  the  loads  to  be 
borne  arc  liable  to  rcvenkal  or  to  much  change,  it  aiay  bt  pfudeat 
to  make  the  working  stress  even  less  than  this. 

Faclar  af  Scfety. — The  ratio  of  the  ultinutc  strength  to  the 
working  itSMi  it  called  tlie  iacLor  of  laSety.  The  iaoor  afaould 
in  general  lie  aodiaa  to  bfiagtlMtwHliqKitcaawitlHii  the  limit 
of  elasticity  and  even  to  leave  witliin  that  Ifanit  a  nmqia  ^rUcIi 
will  be  ample  enough  to  cover  nich  contlngenciei  as  imperlec- 
tion  in  the  theory  on  which  the  calculation  of  the  working  stress 
is  founded,  lack  of  uniformity  in  the  material  itself,  uncertainty 
in  the  estimation  of  loads,  imperfections  of  workmanship  which 
may  cause  the  actual  dimensions  to  fall  short  of  those  that  have 
been  .spt-cii'ieil,  alterations  arising  from  wear,  rust  and  so  forth. 
An  important  distinction  has  to  be  drawn  in  this  connexion 
between  steady  or  "  dead  "  loads  and  loads  which  are  subject 
to  variation  and  c^cially  to  reversal.  With  the  fonner  the 
imkiag  stress  may  reach  or  paaa  the  elastic  limit  withsvt 
dcalioying  the  atnictuic;  but  in  a  piece  aubject  to  reversals  a 
■ticas  of  tba  lam  au^tttide  would  lead  inevitaMy  to  rupture, 
and  tUBto  %lai|w  BMOfb  ahoiild  be  left  to  eaauie  that  la  tht 
Utter  cue  the  cbstie  Koiit  aliall  not  cvea  be  approached. 

It  is  in  fact  the  elastic  limit  rather  than  the  ultimate  strength 
of  the  material  on  which  the  question  mainly  depends  of  bow 
higli  the  working  slrcNS  m.iy  s.ifcly  be  allowed  to  risi  in  ,iny 
particular  conditions  as  to  mode  of  loading,  and  acvorilingly 
it  iiccomcs  a  matter  of  much  practical  imi>orlance  to  determine 
by  tests  the  amount  of  stress  which  can  be  borne  without  [Hrr- 
manent  strain.  Erom  an  engiiici.rii;H  (loint  of  view  the  struc- 
tural merit  of  a  material,  especially  when  variable  loads  and 
possible  shocks  have  to  be  sustained,  depends  not  only  on  the 
strength  but  also  on  the  extent  to  which  the  material  wfU  bear 
defocnatlon  without  rupture.  This  characteristic  is  ihiMni 
in  tcita  made  to  detenniiie  tenale  stnngth  by  the  amoaat  ol 
ultimato  etongatioo,  and  alto  by  the  cantniCtion  of  the  crom 
section  which  occun  through  the  flow  of  the  metal  before  rtqp* 
ture.  It  is  often,  tested  m  other  ways,  such  as  by  bending  and 
unbending  bars  in  a  circle  lif  specified  ra<lius.  or  by  examining 
1  tbo  cfiecl  of  repealed  bluH-s.   Tests  by  ijn|>acl  arc  generally 
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made  by  causing  a  weight  to  fal)  throuRh  a  rcKulatctl  distance 
Oa  A  ptett  of  the  material  supported  as  a  Ixraiii. 

Tests  of  S/j-fujM.— Ordinary  tesU  of  strength  are  made  by 
submitting  the  piece  to  direct  pull,  dinctOompKailoii,  bending 
or  torsion.  Testing  mscliines  ue  fitqunitly  anrnnged  so 
that  they  may  apply  any  of  tkm  torn  BMdca  of  ttMa;  teat*  by 
direct  ttaaioa  an  the  moat  ooniMn,  and  meit  to  ttem  come 
teitB  by  bemfing.  Whco  tba  nmplii  to  be  teited  for  tcMile 
atrength  are  mere  -^idu*,  the  atma  n^r  be  applied  dbecti(y  bgp 
weights;  for  pieces  of  latger  aectioB  ame  ■■— ^m^^  mdtt- 
plkastion  of  force  becomes  neceiaaiy.  (Mnf  to  the  plas- 
ticity of  the  materials  to  be  tested,  the  applied  loads  must 
l)e  able  to  follow  considerable  change  of  form  in  the  test -piece: 
thus  in  testing  the  tensile  strength  of  wrouRhl  inm  or  s'.c-e! 
provision  must  be  nunie  for  lakitif;  up  the  hir^e  exUnsiuii  of 
length  which  occurs  Ijeforc  fracture.  In  most  modern  forms  of 
large  testing  machines  t  he  loads  are  applied  by  means  of  hydraulic 
preiBure  acting  on  a  piston  or  plunger  to  wbicli  one  end  of  the 
ia  Mcuied,  aad  the  Mna  b  BMaauicd  by  oinaerttt 


lever.  The  lower  holder  is  jointed  to  a  Cross-hcad  C.  which  is 
connected  by  two  vertical  screws  to  a  lower  cross-head  li.  u;K)n 
which  the  hydraulic  plunger  shown  in  section  in  lig.  7  exerts 
its  thrust.  G  is  a  counterpoise  which  pushes  up  the  plagfcr 
when  the  water  is  allowed  to  escape.  HydrauUc  pressure  may 
be  applied  to  tb»  phmger  by  pumps  or  by  an  accumulator. 
In  the  pieaent  bataiKe  it  ia  applied  tgr  oieaai  of  an  auxiliaor 
plunger  Q,  which  la  pmaed  bgr  team  geaiuf  into  an  auxiliary 
qrliadar.  Q  li  dtiwea  bgr  a  bdt  ea  the  pnl^  D.  This  puU 
streia  on  the  ipecfaiieB,  and  the  weight  W  is  tben  ma  out  alony 
the  lever  so  that  the  lever  is  just  kept  floating  between  the  stops 
E.  F..  Before  the  test-piece  is  put  in  the  <li:-tauce  between  the 
holders  is  regulated  by  means  of  the  screws  connecting  the  i.pfur 
an<l  lower  cross-heads  C  and  B,  these  screws  b<'ing  turned  by  3 
h;uidle  ap|.ilied  at  V.  The  knife  edpes  are  made  long  enough  to 
jircveiit  the  loial  on  tlietii  from  ever  exceeding  5  tons  to  the  linear 
iiii  li  I  II  mlapi  a  machine  of  this  class  for  tests  in  compression, 
a  small  platform  is  suspended  like  a  stirrup  by  four  rods  from  the 
weigh-beam,  and  bai^  bdow  the  cmis-hekd,  wUdi  b  palled 


the  other  end  to  a  lever  or  system  of  levers  provided  with  adjust- 
able weights.  In  small  machines,  and  also  ir.  Mime  large  ones, 
the  stress  is  applied  by  screw  gearing  instead  of  by  hydruuUc 
Springs  arc  sometimes  used  instead  of  weights  to 
the  sticas,  and  another  plan  is  to  make  one  end  of  the 
act  «n  a  dindieagm  IbnniBg  part  «f  a  hydmtatic 


S^Hife-ttMr  Tttlmg  ITecMiie.— FligL  7  and  8  ahoar  an  eaedknt 
form  of  single'Iever  testtaig  nadiine  designed  by  J.  H.  WHdb- 
steed  (Proc.  Inst,  l/teek.  Eng.,  August  1M2)  in  wbid>  the  atioa 

is  ipplicd  by  an  hydraulic  plunger  and  a  measured  by  a  lever 
or  sieelyard  an<l  a  movah':  weight.  The  illustration  shows  a 
.5o-!on  machine,  but  machines  of  similar  design  are  in  common 
use  which  exert  a  force  of  100  tons  or  more.  AA  is  the  lever, 
on  which  there  is  a  graduated  scale.  The  stress  on  the  test - 
piece  T  is  measured  by  a  weight  W  of  i  (on  (with  an  attached 
vernier  scale),  which  b  moved  along  the  lever  by  a  screw-shaft 
S;  this  screw-shaft  is  dris-en  by  a  belt  from  a  parallel  shaft  R, 
which  takes  its  motion,  through  bevcl-whccb  and  a  Hooke's 
Joint  in  the  azb  of  the  fulcrum,  from  the  hand-wheel  H. 
(The  Hoohe'a  Jouit  in  the  shaft  R  b  shown  in  a  separate  sketch 
above  the  lever  in  fig.  8.)  The  holder  for  the  upper  end  of  the 
aample  hanfi  bam  a  haii^-edge  3  In.  fiwn  the  fukmn  of  the 


III.  s,i'-rS/f)HCi 


down  when  the  hydraulic  cylinder  is  put  in  action.  The  arrange- 
ment is  that  of  two  stirrups  linked  with  one  another,  so  that 
when  the  two  pull  against  each  other  a  block  of  material  placed 
between  them  becomes  compressed.  For  tests  in  bending  one 
of  the  itiirups,  numely,  the  platform  which  hangs  from  the 
wcigb-bcaa,  b  made  some  4  or  5  ft.  long,  and  carries  two  knife- 
edge  auplNWta  at  its  ends  on  which  the  ends  of  the  piece  that  b 
to  be  bent  leat,  while  the  cnaa-bead  prettea  down  upon  the 
middle  of  the  piece.  In  both  caaca  the  locce  wUdi  b  anted  b 
neaiuRd  by  means  of  the  wo^-beam  and  tcavdUng  wei|^ 
just  as  in  the  tension  tests.  To  apply  the  force  continuousiy, 
without  shock,  and  either  quickly  or  slowly  at  will,  a  ver>'  con- 
venient plan  is  to  use  an  hydraulic  intensilkr.  consisting  of  a 
large  hydraulic  jiiston  operating  a  much  smaller  one.  By 
gradiutlly  admitting  water  !o  the  large  piston  from  any  con- 
venient source  under  moilerale  pressure,  such  as  the  town  water 
mains,  a  progressively  increased  pressure  is  produced  in  the 
fluid  on  which  the  small  piston  acts,  and  this  fluid  is  admitted 
to  the  straining  cylinder  of  the  machine.  One  of  the  advantagia 
of  the  vertical  type  of  machine,  with  its  single  horiioDtai  lever, 
is  the  iadlity  wdi  wUch  the  oonectncaa  of  its  leadbga  may  he 
veiiikd.  The  two  things  to  be  tcetcd  are  (i)  the  dbtaue 
between  the  knife-edges,  one  of  which  forms  the  fokium  of  the 
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weigh-beam  and  from  the  olher  of  which  the  shackle  balding  ibe 
iqiper  end  of  the  specimen  is  hung,  and  (3}  the  wei^  oi  the 
tnmlliiig  poite.  The  weight  of  the  poise  is  readily  aaoerUined 
liy  Ming  a  supplementary  known  weight  to  apply  a  known 
■Miaiirt  to  the  beam,  and  mrtiHwiiiit  horn  far  the  poise  haa  to 
to  Mwwl  to  ratim  «|ailihAak  Tht  dhtMCB  hctmrn  the 
ImifrfdgM  k  then  laaiid  by  haagtag  m  knem  heavy  weight 
ftom  the  shackle,  and  again  obcerving  haw  far  the  pate  has  to 
be  moved.  Another  example  of  the  single-lever  type  is  the 
Werder  testing  machine,  much  used  on  the  continent  of  Europe. 
In  it  th<'  ^fM-fimcn  is  hori7j)ni;n,  >itic-  ciici  .s  tixcr!,  !he  other 
is  atlaiiiLtl  to  the  short  vcrlitai  arm  oi  lK:U-crank.  levt-r, 
whoso  fulLTura  iii  pushed  out  horizontally  by  an  hydraulic  ram.' 

M ultipit  Intr  Testing  Miuhines. —  In  miiny  other  tesiinR 
machines  a  system  of  two,  thrw  or  more  lt;V(  rs  i-i  i  niployi  rl  :u 
reduce  the  force  between  the  Sf)ccinicn  ami  the  measuring  weight. 
In  most  cases  the  fulcrums  are  fixed,  and  the  stress  is  applied  lu 
one  end  of  the  specimen  by  hydraulic  power  or  by  screw  gear- 
ing, which  takes  up  the  stretch,  as  in  the  sia|^o40Vcr  machines 
already  described.  David  Kirkaldy,  who  was  one  of  the 
eailieat  as  veil  aa  one  of  the  most  aasiduous  workers  in  this  field, 
applied  in  iiis  i^ooo^ooe  lb  ■"'•'■i"*  a  horiaontal  hydravlicpnH 
diitctly  to  ooe  end  of  the  horisoatal  teat-piece.  Tbe  other  end 
nf  tlie  piaca  ma  connected  tn  i3ie  tbart  vcrUcal  am  of  a  bcU- 
onnk  brcr;  the  kag  aim  of  tUi  lever  was  horiiontd,  and  was 
connected  to  a  second  lever  to  which  weights  were  applied. 

Machines  have  been  employed  in  which  one  end  of  the  speci- 
men is  held  in  a  fixed  support;  an  hydr.iulic  press  acts  on  the 
other  end,  and  the  stress  is  calculated  from  the  pressure  of  fluid 
in  the  press,  this  being  observed  by  a  pressure-gauge.  Machines 
of  this  class  are  open  to  the  obvious  objection  that  the  friction 
of  th<?  hydraulic  plungur  causes  a  large  and  very  uncertain 
difference  between  the  force  exerted  by  the  fluid  on  the 
plunger  and  the  force  exerted  by  the  plunger  on  tbe  speci- 
It  appears,  however,  that  in  the  ordinary  conditions  of 
the  friction  is  very  nearly  proportional  to  the  fluid 
,  and  its  efleU  may  therefore  be  allowed  for  with  some 
Tho  Method  ii  not  to  be  rooonunended  Coir  work 
nqufting  precUoo,  ttnleia  th»  pl(iN|«r  be  keM  in  coaataM 
tioB  OB  its  own  axia  during  the  teat,  in  wUch  case  the  effects 
of  friction  are  almost  entirely  eliminated. 

Diapkragm  Testing  Machiws. — ^In  another  class  of  testing 
machines  the  .-ilre^s  lapplird  as  befoK  tO  One  end  of  the  piece, 
by  gearing  or  by  h\  draulic  |irc-,sure)  is  measured  by  connecting 
the  other  end  to  a  tii  vitik  diaphr.igiii,  on  which  a  lifjuid 
acts  whose  pressure  is  determined  by  a  gauge.    Fig.  9  shows 


Thonasscl's  testing  machine,  in  which  one  end  of  tbeapcdmen 
k  pulled  by  an  hydraulic  press  .\.  The  olher  end  acts  through 
a  bdtcrank  lever  B  on  a  horizontal  diaphragm  C,  consisting 
of  a  metallic  plate  and  a  flexible  ring  of  india-rubber.  The 
pressure  on  the  diaphr.igm  causes  a  column  of  mercury  to  rise 
in  the  gauge-tube  D.  The  same  prindple  is  applied  in  the 
remarkable  testing  nacfabie  of  Watcrtuwn  arsenal,  built  in 
1879  by  the  U.S.  tavwanient  to  the  designs  of  A.  H.  Emery. 
TUi  ia  a  hoiiaontal  oacUac,  taUag  ipecunena  of  any  length  up 

ntuMm  mm  A.  fuH^i.  MikMm,  te.  (Municb. 
iHSa}. 


to  JO  ft.,  and  exerting  a  pull  of  360  tons  or  a  push  of  460  I 
by  an  hydraulic  press  at  one  end.    The  stress  is  laJMD  at  tho 
other  end  by  a  group  of  four  large  vertical 
which  COflUMUdcatc  by  small  tubes  with  four 

diaphnpn  pawea  in      tnit  caaa.  The  pmom  of 
acta  OB  •  qpBMn  of  hNrn  wUck  tmnlnataa  in  the  scola  bean. 
The  Jointa  and  baaiingB  of  all  the  kvca  an  made 
by  oiing  fledUe  itecl  connectinciilatea  inatead  of 

The  total  multiplication  at  the  end  of  the  scale  beam  ii  410,000.' 

Stress-strain  Diagrams. — The  results  of  tests  are  very  com- 

nionly  cxhiliiti-il  \-y  :in-aiL<  uf  iiress-strain  diagrams,  or  diagrams 
showing  the  rcla.ion  ol  strain  to  stress.  A  few  typical  diagrams 
for  wrought  iron  ami  steel  in  tension  .ire  given  in  fig.  10,  the 
data  for  which  are  taicen  from  tests  of  long  rods  by  Kirkaldy.* 
L'p  to  thu  elastic  limit  these  diagrams  show  sensibly  the  same 
rate  of  extension  for  all  the  materials  to  which  they  refer.  Soon 
after  the  limit  of  elasticity  is  passed,  a  point,  which  has  been 
called  by  Sir  .\.  B.  W.  Kennedy  the  yidd-point,  is  reached* 


10  11" 
fjltaMfpAJMrMBt 

Ftc.  10, 

which  is  marked  by  a  very  iLiiiJen  cxtenatoil  of  the  specimen. 
After  this  the  extension  becomes  less  rapid;  then  it  continues 
at  a  fairly  regular  and  gradually  increasing  rate;  near  the  point 
of  rupture  the  metal  again  begins  to  diaw  out  rapidly.  When 
this  stage  is  reached  rupture  will  occur  through  the  Ibw  of  the 
metal,  even  if  tbe  load  be 
tomawhat  decreased.  The 
dfaifiam  may  in  this  way  be 
made  to  ooma  baA  towaiids 
the  line  of  ooload,  Inr  with- 
drawing a  pait  of  tbaload 
as  the  end  of  the  tflSt  is 
approached. 

Fig.  II  is  a  stress  strniii 
di.igram  for  cast  iron  in  ex 
tension  and  compression, 
taken  from  Eaton  Hodg- 
kinson's  experiments.*  The 
extension  was  measured  on 
a  rod  50  ft.  long;  the 
con^Heaiioii  waa  also  mea- 
sured on  a  long  rod,  wUch 

t  See 

Metals 

Retinri  „f  Ihf  U.S.  Chiff  of  (irdnaiue 

"  !\\-^-i-r\'nenl^  .V'lc  .\fn: kiinaa!  Fropcrnes 
of  Ctvii  Engineers  (London,  1868  ami  1870). 

•  RrixfTt  „f  iJit  CMmurionm  tm  Om  A^flkaliim  rfirm  it  SaOmtf 
Strtuturu  (1849). 


Tia.  tt. 


•  RMpoHcfthe  V.S.  Board  appointed  lo  lot Irt»,SltdmiiM»t 
(2  voU.,  i88t).  For  full  detail  nf  the  Eoiccy  machiaa,  see 
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was  prevented  from  buckling  hy  being  supimrtcd  in  a  trough  1 
with  p&rtitions.  The  full  line  gives  the  strain  procluccil  by 
kMkdjng;  it  is  coBtiauo«u  through  the  origin,  thoning  that  Young's 
modohis  is  the  same  for  pull  and  push.  (ISmilar  eiperimeiits 
on  wrought  iron  tod  steel  in  extouioa  aad  oompreuion  have 
given  tlw  same  laoh.)  The  broken  Hoe  shofws  the  set  prodvced 
by  each  load.  Hodgkinson  found  that  some  set  could  be  de- 
tected after  even  the  smallest  loads  hi'l  Ixrcn  applied.  This  is 
probably  <l'.ic  lo  tht-  i  ':;:-,:  .     of  inlrrn  il  slriss  in  the 

metal,  proiiui ril  \iy  uiv.i|u..uy  r.i;ii>i       'r..i/,  in  liilarciil  [lor-  : 
tion.1  of  the  cast  har.    .A  sctotui  loading  of  ihe  same  piece  j 
showeti  a  nnuli  ilo;,cr  approaih  lo  pt-rfitl  ilasticily.    The  ! 
elastic  linii;  is.  at  ilie  bi-st,  ill  (leiineil.  but  \>y  the  time  the 
ultimate  load  is  reached  the  set  has  become  a  more  considerable 
part  of  the  whole  strain.    I  he  pull  cur\'es  in  the  diagram  ex- 
tend to  the  point  of  rupture;  the  compression  curves  are 
drawn  only  up  to  a  stage  at  which  the  l>ar  bockkd  (between 
tbe  partitions)  so  much  as  to  affect  the  results. 

Awtfffa^k  Rteerden. — ^TesUqg  mf hiniM  aie  sometimes 
fitted  irith  autoiEn^slile  appfiaooes  for  dnwing  stnia  diagrams. 
When  the  load  is  measured  by  a  wei^t  timvdfing  on  a 
Steelyaff).  the  iliagram  may  be  drawn  by  connecting  the 
weight  with  a  (inim  by  means  of  a  wire  or  cord,  so  that 
tht'  ln:ni  is  made  lo  revolve  ihroush  angles  pro|)orliunal  to  the 
travel  t>l'  liio  weight.  At  the  >anie  lime  another  wire,  fastcnnl 
to  a  clij)  iK:.r  one  end  of  llie  j.[)ei.!rnin.  ainl  pa^sini;  ij\'er  a 
pulley  near  the  other  end,  draws  a  pencil  through  dislnnns 
f)ro[)orlional  lo  the  strain,  and  so  traces  a  diagram  of  slnss 
and  strain  on  a  sheet  of  p.ijter  stretched  round  the  drum.' 
In  Wickstecd's  autograpl-.:  recorder  tlie  stress  is  determined 
by  reference,  not  to  thie  load  on  the  lever,  but  to  the  pres- 
sure in  the  hydraulic  cylinder  by  which  stress  is  applied.  The 
mabi  c^inder  u  in  commimication  with  a  small  auxiliary 
hydnuUc  cylinder,  the  plunger  of  iriddi  is  kept  rotating  to 
avoid  friction  at  its  packing.  This  plunger  abuts  against  a 
spring,  so  that  the  distance  through  which  it  is  pushed  out 
varies  with  the  [iriv^-.jri!  in  the  main  cylinder.  .\  dr.ini 
covered  with  pajx-r  nujvLs  vsilh  the  plunger  under  a  Ii.vcd 
pencil,  and  is  also  caused  to  rotate  by  a  wire  from  ihe  ipti  iim  n 
through  dislaiKcs  prosxirliotKil  to  the  strain.  The  scale  of  loads 
is  calibraltd  Sjy  >n<.  i-,liin:d  refcn  ncc  to  the  weighted  lever.' 
In  Kennedy's  apparatus  autographic  di.ngrums  are  drawn  by 
applying  the  stress  to  the  test-piece  ihrou;;Ii  an  ela.stic  master- 
bar  of  larger  section.  The  ma.ster-bar  is  never  strained  beyond 
its  dastic  limit,  and  within  that  limit  its  e.Mension  fumishes  an 
aocunfle  meaaim  «f  the  stress;  this  gives  motion  to  a  pencil, 
wUcfa  writes  OB  a  paper  moved  by  the  extensioa  of  the  tcst- 
picce.*  In  R.  H.  Thuntaa's  pendulum  machine  for  torsion 
tests,  a  cam  attadied  to  tlie  pendulma  moves  a  pencil  through 
distances  proportional  lo  the  stress,  while  a  paper  drum  attached 
to  the  other  end  of  the  test -piece  lurf»s  under  the  pencil  through 
distances  pro(x)rlional  to  the  angle  of  twist.*  i 

Siritiii  beyond  Uie  EUsslU  Limil:  hifltKncr  vf  l  ime. — In  testing  \ 
a  plastic  material  such  as  wnmght  iron  or  mild  sux-l  it  is  fmir-'l 
that  the  behaviour  of  the  metal  depends  very  materially  on  the  i 
time  rale  at  which  stress  is  applied.    When  once  the  elastic 
limit  is  passed  the  lull  strain  corresponding  to  a  given  load  is 
reached  only  after  a  perceptible  time,  awaetimes  even  a  long 

'  For  descriptions  of  these  and  other  types  of  autographic  recorder, 
BCC  a  jiafier  bv  Profes^r  \V.  C.  I'nwiii.  "  On  the  Kmployment  of 
.■XutoRraphic  l^crori!>;  in  're--;ini;  MatitiaK,"  Jnurn.  .Six.  Arl-i  (Feb., 
I.SH(i  i .  .ilxi  Sit  .\  li-  \S  .  Kinn<  l\  s  [).ij/er.  "  On  the  Use  and  liquij)- 
mcnt  of  Enjjineering  UlboMtorie^,  '  FrM.  Inst.  Civ.  Ang.  ilHHb). 
which  contams  much  valuable  information  on  the  whole  nuliject  of 
letting  and  testing  machines.  On  the  general  subject  of  te:^t«  see 
also  .Vlolf  Maneii'.'-  Ifiintihook  of  Teitini  iiaUrutU,  trans,  by  G.  C. 
Henning. 

^  PriK.  t»H.  Mech.  Eng.  fi8>if>i.  An  intnestine  feature  of  this 
apFuraiij"  i-^  a  ili'%  i<  f  fur  prLM-iuing  error  in  the  olagiam  through 
motion  of  the  lcst-[nccc  as  a  whole. 

'  Proc.  Imt.  Bug.  (1886);  aho  Prac  InA  df.  Bmg.  vol. 

Ixxxviii.  pi.  I  {i8*f)i. 

*ThurMon's  MaUriais  of  Enfinttrint,  pt.  ii.  For  aMowRts  of 
work  done  with  this  machine,  see  Trans.  Amrr.  .Soc.  Cit.  .8«f.  (from 
1876);  abo.  Report  of  the  American  Board,  cited  abov*. 


time.  If  the  load  be  increased  to  a  value  exceeding  the  elastic 
limit,  and  then  kept  constant,  the  metal  will  be  seen  to  draw  out 
(ii  the  aacaa  be  one  of  pull),  at  first  lapik^y  and  then  BMie  slowly. 
When  the  applied  load  is  oonsidenbiy  kta  than  the  olUaute 
tticngth  of  tbe  piece  (ns  tested  la  the  ordinary  way  by  steady 
btereasnt  of  load)  it  a])pc-ars  that  this  process  of  slow  otenskm 
comes  at  last  to  an  end.  On  the  other  hand,  when  the  applied 
load  is  nearly  equ.il  to  the  ultimate  strength,  the  flow  of  the  tnetal 
roiitirij!-  ,;r:\i!  rupture  occurs.  Then,  as  in  the  former  r.ise, 
extcn^iDii  giKs  on  at  first  quickly,  then  slowly,  but  tinally, 
instead  of  appro.idiing  an  a^yniptotic  limit,  it  quickens  again 
as  the  piece  approaches  rupture.  The  same  phenomena  are 
observc<l  in  the  bending  of  timber  and  other  materials  when  in 
the  form  of  beams.  If,  instead  of  Itcing  subjected  to  a  constant 
load,  a  test-piece  is  set  in  a  constant  condition  of  strain,  it  is 
found  that  the  stress  required  to  maintaiii  this  ooostant  strain 
gradually  decreases. 

The  gradual  flow  whidi  foea  on  under  oonatant  Mieaa— 
approaching  a  Gmit  if  the  stress  is  modetat*  in  amonnt,  and 
continuing  without  limit  if  the  stress  is  suflfirimlly  great — wiE 
St  ill  go  on  at  a  diminished  rate  if  Ihe  amount  of  stress  be  reduced. 
Thus,  in  ihr  testing  of  soft  iron  or  mild  steel  by  a  machine  in 
which  the  stress  is  applied  by  hydraulic  power,  a  stage  is  reached 
soon  after  the  limil  of  elasticity  is  pas.s4-d  at  whii  h  the  n.ctal 
begins  lo  (low  with  great  rapidity.    The  pumps  often  do  not 

keep  pace  with  this  ami 
the  result  is  that,  it  the 
lever  is  to  be  kept 
floating,  the  weight  on 
it  must  be  run  back. 
Under  this  reduced 
•tress  the  flow  continues, 
store  slowly  than  be- 
«  fore,  until  presently  the 

I  pumps  recover  their  lost 

ground  and  the  increase 
of  stress  is  resumed. 
Again,  near  the  point  of 
rupture,  the  flow  again 
becomes  sfH^cially  rajiid ; 
the  weight  on  the  lever 
has  again  to  be  run 
back,  and  the  specimen 
finally  breaks  under  a 
diminished  load.  These 


trttni 

Fig.  12. 


features  are  well  shown  by  fig.  is,  which  is  a^ied  from  the 
autognphic  diagram  of  a  test  irf  mild  steeL 

Hardtning  Efitd  tf  Ftrmmuni  51(1.— But  it  b  not  only  through 
what  we  may  call  tbe  viscosity  of  materials  that  the  time  rate  of 

loading  affects  their  behaviour  under  test.  In  iron  and  steel, 
and  probably  in  some  other  metals,  lime  has  another  effect  of  .a 
very  remarkable  kind  Li  ".  the  test  be  carried  lo  any  jKiii.l  a 
(tig.  I  \)  past  the  original  limil  of  elaslicily.  Let  llie  load  then 
be  rL:ii(ive<l;  during  the  I'lrst  stages  of  this  removal  the  material 
coiuinues  to  >•  retch  slightly,  as  has  been  explained  above.  Let 
the  load  then  be  al  once  replaced  and  l<)a<ling  continued.  It  v.  ill 
then  be  found  that  itun-  is  a  new  yicUl-point  b  at  or  near  the 
value  of  the  load  :l>  reached.  The  full  line  he  in  fig.  13 
shows  the  subsequent  behaviour  of  the  piece.  But  now  let  the 
experiment  be  repeated  on  another  sample,  with  this  difierence, 
that  an  interval  of  time,  of  a  few  hours  or  more,  is  allowed  to 
elapse  after  the  load  is  removed  and  before  it  is  replaced.  It  will 
then  be  found  that  a  process  of  hardening  has  been  going  on 
during  this  intcr\'iil  of  rest;  for  when  the  loading  is  continued 
the  new  yieli!  point  ajipears,  hd".  at  I  as  fdrn.crly.  but  at  a  higher 
load  d.  Other  evidence  that  a  change  lias  taken  place  i& aHordcd 
by  Ihe  ta<  ■  that  the  ultimate  e.xtension  is  reduced  and  the 
ultimate  strength  is  increased  (c,  fig.  13). 

.\  similar  an<l  even  more  marked  hardening  occurs  when  a 
load  (e.vceeding  the  original  elastic  limit),  instead  of  being 
reiiiuved  and  replaced,  i»  kept  on  for  a  sufficient  length  of  time 
without  change.   When  loading  is  resumed  a  new  yidd-point 
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b  found  only  after  a  ronsidcrnblc  addition  has  hccn  made  to 
the  load.  The  result  is,  as  in  the  former  case,  to  pive  greater 
ultimate  strength  and  le»  ultimate  elongation.  Fig.  14  exhibits 
t«o«ipeiineBtssf  tMs  kind,  nude  vkhHHiMledlfoit^Nfc^  A 

»!  


as 

I 


I 
I 


Id.-* 


O         S         to  11 
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Fig.  14. 


load  of  J3i  10!i>  [XT  ^  i'jare  iacli  was  reai  !;ed  ii.  i>o;li  cuses;  ••'ft 
shos\s  llie  result  vi  continuing  to  load  after  an  interval  of  live 
ininute5.  and  a(d  after  an  interval  of  45^  hours,  the  stress  of 
9ii  tons  l>cing  maintained  during  the  interval  in  both  cases.' 

It  may  }»c  cimcludcd  that,  when  a  piece  of  metal  has  in  any 
way  been  overstrained  by  StKM «XCWding  its  limits  of  elasticity, 
it  is  hardened,  and  (in  aomeCMCSftt  least)  ilspbyisical  properties 
go  on  slowly  changing  for  day*  or  even  monHa.  Instances  of 
the  hardening  effect  of  peraumcnt  aet  occur  when  plates  or  bars 
are  rolled  cold,  haminmd  cold,  or  bent  cold,  or  when  wire  is 
drawn.  When  a  bole  is  punched  in  a  plate  the  material  con- 
tiguous to  the  hole  is  severely  distorted  by  shc.tr,  an<l  is  so  much 
h.irilcned  in  eon-sequence  that  whin  :>.  st ri|)  luntaining  the 
[mruiiid  liolc  is  broken  by  tensile  stresi  tlie  liardeiied  [jortioii, 
beinj;  unable  lo  extend  so  luuili  .is  the  rest,  receives  an  undue 
protKjttioii  of  the  stress,  and  llu-  suiii  breaks  v\ilh  a  sm.dler  load 
than  it  would  have  borne  h;!i;  ;lie  >lres»  been  uniformly  di-iri 
buted.  This  bad  ctTcrl  of  punching  is  cspeci.illy  noticeable  in 
thick  plates  of  mild  steel.  It  disappears  when  a  narrow  ring  of 
material  surrounding  ihe  hole  is  removed  by  means  of  a  rimer, 
SO  that  the  material  that  is  left  is  homogeneous.  Another 
remarkable  instance  of  the  same  kind  of  action  Is  seen  when  a 
mild-steel  plate  which  is  to  be  tested  by  bending  has  a  piece  cut 
from  its  edge  by  a  shearing  machine.  The  result  of  the  shear 
is  that  the  metal  close  to  the  edge  is  hardened,  and,  when  the 
plate  is  lient,  this  part,  being  unable  to  stretch  like  the  rest, 
starts  a  crack  or  tear  which  quickly  spreads  across  the  plate  on 
account  of  the  fact  that  in  the  niel,d  at  the  end  of  the  track  there 
is  an  ciiorinously  high  local  iri!c[i-,ity  ol  stress.  By  the  simple 
expedient  of  pt.ming  otT  tlic  luii  U  i.td  edge  before  bending  the 
plate  homogeneity  is  resloreil.  and  the  plate  will  then  bend 
without  damage. 

Anntitliii^.  -  Ihe  hardening  effect  of  overstrain  is  removed 
by  the  process  of  annealing,  that  iS|  1^  beating  to  redness  and 
COoUog  slowly.  In  the  ordinary  process  of  roULlg  plates  or  bars 
o(  iron  or  mild  steel  the  metal  leaves  the  rolls  at  so  high  a  tem- 
pemtniB  that  it  is  virtiuUy  annealed,  or  pretty  nearly  so.  The 
case  is  different  with  pbtes  and  bars  that  are  rolled  cold:  they, 
lUke  wire  supplied  in  the  hard-drawn  state  (that  n,  without  being 
annealed  after  it  leaves  the  draw-pUle),  exhibit  the  higher 
strength  and  greatly  nduoed  pUatidty  which  lesult  from 

permanent  set. 

ExUiisonnlirs.  —  Much  atlenli'iii  !.  1  .  Neen  paid  to  the  de-ign 
of  cxtensometers,  or  apparatus  for  oloeri,  ing  the  snail  defornn 
tioii  which  a  test  piece  in  tension  or  compression  uikUtkois 
before  its  limit  of  elaslirity  is  reached.  Such  observations  ailurd 
the  most  direct  me.ins  of  measuring  the  modulus  of  longitudinal 
elasticity  of  the  material,  and  they  serve  also  lo  determine  the 
Unitfl  witUn  «diich  the  mstcrfal  Is  elastic.  In  such  a  material 
<  J.  A.  Ewiog.  Pnc  Ray,  Sk.  (June,  1880). 


as  wrought  inm  the  clastic  extension  is  only  about  Tiitg  of  the 
length  for  each  Ion  per  square  inch  of  load,  and  the  whdk:  amotint 
up  to  the  eUatic  limit  is  |>erhaps ,  o>og  of  the  length;  with  a  length 
of  8  in.,  which  is  usual  in  tensile  tests,  it  is  dcsirabte  to  fend  ths 
extension  to^  say,  n  1  n  in.  if  the  modulus  of  elasticity  b  to  be 
found  with  bir  accuracy,  or  if  the  limits  ol  proportionality 
between  stndn  to  atnmaie  under  examination.  Measurements 
taken  between  marks  on  one  side  <A  the  bar  only  are  liable  to  be 
affected  by  bending  of  the  pii  ci',  and  it  is  essential  either  to  make 
independent  measuremerils  or.  both  sides  or  to  niea,-.ure  the  dis- 
enieiil  lutween  tw,j  iiicces  which  ure  allache(!  to  the  bar 
in  such  a  manner  .as  to  share  equally  the  strain  on  both  siiU». 

In  cxperi.Tienl*  carried  out  by  Bailwhincer,  inilr[M:ndrnt  measure- 
ments iif  ibc  strain*  uii  both  sides  of  the  i>iar  were  made  by  uking 
niirmr  iri  rotneien  ol  the  type  illuatmtcd  diagrammatically  in  fig. 
15     Two  cli]>s  a  and  h  clasp  the  test-piece  at  the  place  between 
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which  the  cxtemloa  b  to  be  measured.  The  dip  *>  c^rfxa  r»  .>  ..i-nd 
rollcr.4  1/,  d,  which  are  free  to  rotate  on  rcfitre>  tixi-d  in  ihe  dip. 
l  heM:  njllcrs  press  on  two  plane  strips  d  r,  attarhc<l  to  the  other 
c  lip.  When  the  npc(  i;i  en  is  ^trctcncil  itic  rollers  coll^<'<|lJCl)| ly 
turn  tliruu|;h  angles  pr(i|M<nion.il  lu  the  ..ii.iin,  .tnd  the  .iii  unnr  of 
roraiag  Is  read  by  means  of  small  mirror^  .ind  fixed  to  the  rollers, 
which  reflect  the  divisions  of  a  lived  sralc/  into  the  rcidinR  ieKv<'<>)j«s 
#1  ^  ill  Martens'<i  pxienMimeter  each  M  Ihe  rollerx  '<«  R-|>taecd  by 
a  rhombic  piece  of  sieel  with  sharp  ct^aa,  one  of  which  bear*  against 
the^test-piece,  while  the  other  rests  in  a  groove  fomied  in  the  wring 
projecting  parslU  to  the  test-piece  from  the  distant  dip.  MucE 
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Fig.  i«. 

excellent  work  has  been  done  by  esteRsometcra  of  this  daw,  but  in 
p>int  of  convenience  of  manipulation  it  is  of  great  advantage  to 

h.  iM'  the  .i[ipa'.i-u>      -.iiiuaineii.  J,  A.  Swing  has  intraduood  a 

niii  nistcopc  exlcnsomcicr  of  the 
>^e1f-eontained  type  which  Is  shown 

i. ^  Ii.;.  16:  its  action  will  be  seen 
by  referonec  to  the  diagram  fig.  17. 
Two  clips  IJ  and  C  are  xecuredonthe 
bar,  e.ii  h  by  means  of  a  |viir  of 
op]Ki.ed  set     lews.    Itetween  the 
two  i<  a  nvl  B'  wliich  is  hin«e<i 
to  II  and  h.v9  a  blunt  pointed  up- 
per end  which  make;*  a  ball-and- 
socket  joint  with  C  at  P.  .Vnot 
li.ir  K  hanijs  from  C,  .md  rarr 
Til. irk  whicTi  i?  read  by  a  micros- 
attached  to  B.    Hence,  when 
s)i»>;iinen  »trttehe»,  the  length  of 
B'  lieini;  fixed,  the  bar  R  is  pulled 
up  relatively  10   the  microscope, 
and  the  amount  of  the  movement 
is  mcasufsd  by  a  micrometer  scale 
in  the  eyepiece.  A  screw  at  P 
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to  tmng  the  marie  on  R  into 
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the  licid  o(  view,  and  alao  to  calibrate  the  readings  (A  the  micro- 
nwter  Kale.  Hw  wait  Mom*  mdiiMM  to  be  tamn  lojnig*  in., 
by  earimatinK  tmtksofdwM^aldtvMoaa.  Tlw  utM  CP  and  CQ 

are  equal,  and  hence  the  movement  of  Q  repceaenta  twice  the 
cstenMun  ol  the  bar  under  test.  In  another  form  of  the  instru- 
ment adapted  to  measure  the  elastic  compression  of  short  blocks 
the  arm  CQ  is  four  times  the  IciiKth  of  CI',  and  rnnsequenllv  there 
is  a  mc«'hani<-al  maunifioaiion  of  five  liesidf*  the  niiiK"'''<'5>''on 
afforded  by  the  microscope. 

When  the  behaviour  of  specimens  of  iron,  steel,  or  other 
materials  possessing  plasticity,  is  watched  by  means  of  a  sensitive 
extensomctcr  during  the  progress  of  a  tensile  test,  it  is  in  general 
observed  that  a  very  close  proportionality  between  the  load 

and  the  e«lciwioi>  holds  duiipf  ibe  first  stafes  of  the  loading, 
and  that  dunng  thew  MagBs  then  is  liltk  or  no  "  creeping  " 
or  auppUmeBtaiy  extenaioB  when  any  particular  k>ad  is  kft 
in  action  for  a  long  time.  The  strain  is  a  linear  function  of 

the  stress,  almost  exactly,  and  disappears  when  the  stress 
is  removed.  In  other  words,  the  material  obeys  Hookc's  law. 
This  iii  the  sl.iKi'  "f  .ipproximalrly  ]>crffcl  elasticity,  and 
the  clastic  limit  is  ihc  point  rather  vaguely  dcAncd  by 
observations  of  the  strain,  at  which  a  tendency  to  creep 
is  first  seen,  or  a  want  of  proporlionalily  between  strain 
and  stress.  "  Creeping  "  is  usually  the  first  indication  that 
it  has  been  reached.  As  the  load  is  further  augmented, 
there  is  in  general  a  clearly  marked  yield-point,  at  which  a 
sudden  large  extension  ensues.  In  metals  which  have  been 
annealed  or  in  any  way  brought  into  a  condition  which  is 
indtpendent  of  the  efiecia  of  earlier  applicatioDS  of  ttieaa,  tliis 
daitic  itaae  ia  ml  naffced,  and  the  miit  ol  elaaticity  ia  aa  a 
rale  ahaiply  defined.  Bvt  if  the  metal  has  been  praviously 
oventraincd,  wltboat  having  bad  its  elasticity  restored  by 
annealing  or  other  ^prapriatc  treatnwDt,  a  veiy  diffeieot 
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behaviour  is  C'xhibitc<l.  The  yield-point  may  be  raised,  as.  for 
instance,  in  wire  which  has  been  hardened  by  siretchin^!.  Sut  the 
elasticity  is  much  impaired,  and  it  is  only  within  very  narrow 
limits,  if  at  all,  that  proportionality  between  stress  and  strain 
is  found.  Subsequent  prnlonged  rest  gradually  restores  the 
elasticity,  and  alter  a  sutbcicnt  DUmbcr  of  weeks  or  months  the 
netal  is  found  to  be  dactic  up  to  a  point  which  may  be  much 
higher  than  the  origlna!  dastie  Bmit.'  It  has  been  slmwn  by 

■  See  experiments  by  Johann  Bauechinger.  Mill,  aus  dtm  meek-tech. 
JM.  in  M0iehtn  (1886),  and  by  the  writer.  Proc.  Roy.  Su.,  vol. 
xiviii.  (illH).  A  Mimnaty  of  Bauschinger's  Gonduswaa  wQI  be 
found  in  Maitens'a  book,  ctMd  abovc^  and  ia  Unwinds  Tntuig  «/ 
Jfaleriali: 


J.  Muir '  that  the  rale  at  which  this  recovery  of  elasticity  occurt 
depends  on  the  temperature  at  which  the  piece  is  kept,  and  that 
complete  recovery  may  be  produced  in  iron  or  steel  by  exposure 
of  the  overstrained  qwdmen  for  a  few  minutes  to  the  tcmpcia> 
tureof  boiling  water.  Figs.  18  and  19  illustrau  intereaUng  points 
in  Mull's  oqMriments.  In  these  figuies  the  geometiical  deirtce 
is  adapted  of  shearing  back  the  cams  whlda  show  cstenshin 
in  relation  to  load  by  reducing  each  of  the  ofaaerved  catenaioBS 
by  an  amount  proportional  to  the  load,  namely,  by  one  unit  of 
extension  for  each  4  tons  per  square  inch  of  load.  The  effect  !s 
to  contract  the  width  of  the  diagrams,  and  to  make  .my  want  of 
slraighlness  in  the  curves  more  evident  ihiin  it  would  otherwise 
be.  'I'o  escape  confusion,  curves  show  ing;  successive  operations 
are  drawn  from  separate  origins.  In  the  experiment  of  figs.  iS 
and  ig  the  material  under  test  was  a  medium  steel,  containing 
about  o-4''„  of  carbon,  which  when  tested  in  the  usual  way 
showed  a  breaking  .strength  of  39  tons  per  Square  inch  with 
a  well-marked  clastic  limit  at  about  tt  tana.  In  fig.  18 
the  line  A  rdatca  to  a  test  of  this  otateiial  in  its  primitive 
condition;  the  loading  was  raised  (0  $$  tons  so  as  to  produce 
a  condition  of  severe  oventrain.  Hie  hwd  was  then  renovcd, 
and  in  a  few  minutes  it  was  reapplied.  The  line  B  exhilnls 
the  effect  of  this  application.  Its  cur\'ed  form  shows  plainly 
that  all  approach  ;o  perfect  ela.stirity  has  disappeared,  as 
a  conscfjuencc  of  the  overstraining.  There  is  now  no  elaslic 
limit,  no  range  of  stress  within  which  lUmke's  l.iw-  applies. 
With  the  lapse  of  time  the  curve  gradually  recovers  its  >1r;iiKlit- 
ness,  and  the  nuterial.  if  kept  at  ordinary  alriujsphcrit  tcnij.era- 
ture,  would  show  almost  complete  recovery  in  a  month  or  two. 
But  in  this  instance  the  recovery  was  hastened  by  immersing 
the  piece  for  four  minutes  in  boiling  water,  and  line  C  shows  that 
thistreatmcnt  restored  practically  perfect  elasticity  up  to  a  limit 
as  high  as  the  load  by  which  llic  previous  overstraining  had  been 
effected.  The  loading  in  C  was  continncd  past  a  new  yield-point ; 
this  made  the  dastidty  again  <lisappcar,  but  it  was  restored 
in  the  same  way  as  before,  namely,  by  a  few  minutes'  exposure 
to  100"  C. ,  and  the  line  I)  shows  the  fmul  lest,  in  which  the  i  l.ist  ic 
limit  has  been  raised  in  this  manner  to  45  tons.  Other  tests  have 
shown  that  a  temperature  of  even  50°  C.  has  a  cotisiiicrabic  in- 
fluence in  haiiteninR  the  recovery  of  elasticity  after  overstrain. 

In  the  non-elastic  conililii.n  which  follows  immeiiiatcly  on 
overstrain  the  metal  shows  much  hysteresis  in  the  relation  of 


Fi<i.  19. 


strain  to  stress  during  .ui\  cyclic  repetition  of  a  process  of  load- 
ing. This  is  illustrated  in  fig.  19,  where  the  aiiows  indicate  the 

sequence  of  the  operations. 

When  a  piece  of  iron  or  steel  which  has  been  overstrained 
in  tension  is  submitted  to  compression,  it  shows,  as  might 

'  Muir.  "  On  the  Recovery  of  In»  bmn  Overstnfait'*  FUK.  TVww. 
A.  vol.  193  (1900). 
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be  expected,  no  approach  to  conformity  with  Hooke's  Ian 
until  recovery  hu  been  brought  about  either  b}  prolonged 
NSt  at  ordinary  tcmpenture  or  by  exposure  for  a  short  time  to 
aome  higher  tcntpentiue.  After  recovery  liab  taken  place  the 
daatk  limit  oonpteasioo  is  found  to  hAve  been  lowered; 
tint  b  to  my,  it  oocun  mt  a  loww  load  than  in  a  noraHl  piece 
of  tketame  metal.  But  it  aftpemfaooi  Hair's  eapctimeata  that 
tlie  amount  of  tins  lowering  is  not  at  all  equal  to  tbe  amount 
by  which  the  elastic  limit  has  been  raised  in  tension.  In  other 
words,  the  general  effect  of  hardening  by  overstrain,  foHowed 
by  recoverj'  of  <  luhi ;.;  iiy.  is  to  widen  the  miigc  within  which  .1 
practically  cotnplfte  [iroporlionality  betwein  strain  ami  stress 
holds  good. 

Contraclitm  of  Section  at  Rupturr.  —  The  cxtci'ision  w  hii  h  orc  urs 
when  a  bar  of  uniform  section  is  pulled  is  ;il  first  general,  and 
is  distributed  with  some  approach  to  uniformity  over  the  length 
of  the  bar.  Before  tbe  1>ar  breaks,  however,  a  large  additional 
•mount  of  local  extension  oocun  at  and  near  the  place  of  rapture. 
The  material  flows  in  that  neighbourbood  much  move  than  in 
other  parts  of  the  bu,  and  the  lectioo  is  much  more  oootiacted 
there  than  drnwhere.  The  coBtnctfon  «f  am  at  fiactiiio  is 
frequently  auted  as  OM  «f  tbe  raiuhi  of  a  iMt,  and  is  a  useful 


Fic  aa 

index  to  the  quality  of  materials.  If  a  flaw  is  present  sufficient 
to  determine  the  section  at  which  rupture  shiill  cwrur  the  con 
traction  of  area  will  in  general  \k  distinctly  diminished  as  com- 
pared with  the  contraction  in  a  spc-cimen  free  from  liaws,  although 
little  reduction  may  be  note*!  in  the  total  exten.sion  of  the  piece. 
I/>cal  extension  and  contraction  of  area  arc  almost  absent  in 
cast  iron  and  hard  steel;  on  the  other  hand,  they  are  specially 
prominent  in  wrought  bon,  mild  steel  and  other  metals  that 
ffffwW'f  plasticity  with  high  tensile  strength.  An  example  is 
shown  in  fif.  aoi  which  is  fxipicd  from  a  photograph  of  a  broken 
test-piece  of  Whitworth  mild  iluid<ompind  steel  The  piece 
was  of  unifonn  diameter  before  the  test. 

Bsperimcnts  with  long  rods  show  that  the  general  extension 
which  occurs  in  parts  of  the  bar  not  near  tbe  break  is  somewhat 
irregular; '  it  exhibits  here  and  there  incipient  local  stretching, 
which  has&topiK-d  without  leading  to  rupture.  This  is,  of  covirsi-, 
due  in  the  first  instance  to  want  of  homogeneity.  It  may  be 
supposed  that  when  lo<-al  strctthinv;  Ih^iiis  at  any  [Kjint  in  the 
earlier  stages  of  the  test  it  is  checked  by  the  hardening  effect  of 
the  strain,  until,  Unally,  under  greater  load,  a  stage  is  reached 
in  whidt  the  eiQension  at  one  place  goes  on  so  fast  that  the 
cffeGt  csDBot  keep  pace  with  the  increaae  in  intensity 
of  stnm  wfeidi  remits  bom  diminution  of  area;  the  local 
catenshm  is  then  unstable,  and  rupture  ensues.  Even  at  this 
staae  a  pause  In  tbe  loadfais,  and  an  intcral  of  relief  from 
stress,  may  harden  the  loeally  stictcted  part  enough  to  mske 
rupture  occur  somewhere  dse  when  the  loading  is  continued. 

Infiuence  of  Local  Sirekking  on  Total  FJen^alitm. — Local 
stretching  causes  the  percentage  of  elongation  which  a  tc-st- 
piece exhibits  Ix'forc  rupture  (an  imfM)rlant  quantity  in  engineers' 
specifications)  to  vary  greatly  s\:ih  ;t.e  length  .;iid  sc-ction  of  the 
piece  tested.  It  is  very  usual  to  sfK-city  the  length  which  is  to 
exhibit  an  assigned  fn-rcentage  of  elongation.  This,  however, 
is  not  enough;  the  percentage  obviously  de[>cnds  on  the  relation 
of  the  transverse  dimensions  to  the  length.  A  fine  wire  8  in.  long 
wili  stretch  little  more  in  paroportion  to  iu  length  than  a  very 
long  wire  of  the  asms  quality.  An  8-in.  bar.  say  i  in.  in 
diameter,  wiO  show  sometUog  like  twice  as  much  the  percentage 
of  doncation  as  a  very  long  rod.  The  csperiments  of  Barim* 
^bov  that,  in  material  of  uniform  quality,  the  percentage  of 

>  See  Kirkaldy's  Experiments  on  FaMrslaSltti(Loaiion,  ttijs). 

'  Mfm.  de  la  toe.  des  ing.  cw.  (iiao);  see  alao  a  paper  by  W. 
Hackney,  "  On  the  Adoption  of  Standard  Forms  of  Taat'PMoea," 
Proc.  Inst.  Of.  EMg.  (IW4). 


extension  Ls  constant  for  test-pieces  of  similar  form,  thai  is  to 
say,  for  pieces  of  various  size  in  whicJi  the  transverse  dimensions 
arc  varied  in  the  same  prc^rlion  as  the  length.  It  is  to  be 
regretted  that  in  ordinary  testing  it  is  not  practicable  to  I 
the  pieces  to  a  atandaid  foim  with  one  praportioa  of  1 
dimeufons  to  kngtb,  aiaos  taatt  m  whiA  Ob  ninlisa  of  lsi«th 
to  cross-aaetimi  dEbr  give  resolta  which  are  incapable  of  direct 
comparison  with  one  another. 

Influence  oh  Slfenpk, — Tim  form  chosen  for  test-pieces  in 
tension  tests  affects  not  only  the  extension  but  also  the  ultimate 
strength.  In  the  first  place,  if  there  is  a  sudden  or  rapid  change 
in  the  area  of  cross-section  at  any  part  of  the  length  under  tension 
(;is  at  AI),  fig.  the  stress  will  not  be  urjiiOrndy 
distributed  there.  The  in!ensily  will  Ix-  >;rca:est 
at  the  edges  A  and  B,  and  liu-  piiix-  will,  in  con- 
sequence, pass  its  elastic  limit  at  a  less  valite  of  tha 
total  load  than  would  be  the  case  8  the  change  from 
i-A  .  tbe  larger  to  the  smaller  section  were  gradtial.  In 
a  wm^uctile  material  rupture  will  for  tbe  same 
reason  take  place  at  AB,  with  a  iem  total  toad  than 
would  othaswin  be  borne.  On  the  otihv  bsadt 
Aj  with  a  sufkisBtly  ductile  material,  sltbough  tbe 
T~  section  AB  is  the  first  to  be  permanently  deformed, 
Fio.  ai.  rupture  will  preferably  take  place  at  some  section 
not  near  AB,  because  at  and  near  AB  the  contraction  of 
s<:tt;<iiKtl  area  which  precedes  rupture  is  partly  prevented  by 
the  presence  of  the  projecting  portions  C  and  D.  Uence,  too, 
with  a  ductile  material  samples  such  as  those  of  fig.  as,  in 
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which  the  part  of  smallest  section  between  the  shoulders  or 
enlarged  ends  of  the  piece  is  short,  will  break  with  a  greater 
load  than  could  be  borne  by  long  unifonn  rods  of  the  same 
section.  In  good  wrought  iron  and  mild  steel  the  flow  of  metal 
preceding  rupture  and  causing  local  oontraction  of  section 
extends  over  a  length  tix  or  sj^tSuMS  thewidtb  ef  tbe  piece; 
and,  if  the  length  throughout  wMdi  the  sectloa  fs  unilbrm  he 
materially  less  than  thk,  the  proccesof  flew  wU  be  fcaderad 
more  difficult  and  the  hraakiug  bad  of  tbe  aample  wU  be 
raised.* 

These  considerations  have,  of  courae,  a  wider  application 
than  to  the  mere  interpretation  of  special  tests.  .\n  important 
practical  c,as<'  is  that  of  rivole<!  joints,  in  which  the  metal  left 
bctwc-cn  the  rivet  holes  is  subjected  to  tensile  stress.  It  is  found 
to  bear,  per  square  inch,  a  greater  pull  than  wouhl  be  Iwrne  by 
a  strip  of  the  same  plate  if  the  strip  were  tested  in  the  usual 
way  with  uniform  section  throughout  a  length  great  eaou^  to 
allow  oonqdete  freedom  of  local  flow.* 

Pnetmt  hf  ramfM.— In  tension  tests  rupture  may  occur  by 
direct  aepSBttlon  over  a  aurtaoe  wUdi  is  neariypfauie  and  normal 
to  the  Itae  of  stress.  This  is  not  nnoommott  fa  hard  steel  and 
other  oomparatiTdy  non-ductile  materials.  But  in  ductile 
materials  under  tension  the  piece  generally  gives  way  by  shearing 
on  an  inclined  surface.  Very  often  the  effect  is  a  more  or  less 
perfect  ring-shaped  crater  on  one  side  of  the  bre&k  and  a 
truncated  OOneon  the  other. 

iTTciDvcd  !>|x-cimcn»  seems  to 
i  xpi-rtmfnis  cn  Wroughl  Iron 
and  Sterl,  p.  74,  alao  Experimenti  on  Fatersia  Steel,  p,  a7).  See  also 
a  paper  by  E.  Rkfaanleiooassisof  miidaieal,/siint./m»siid  JM 
Itut.  (.iiwa). 

*  See  Kennedy's  "  Reporta  on  RKuttad  Tointa,"  ^rac  Imt.  Meek. 
Bnt.  (i88i-iB8$).  In  thecaseof  mnd-steelphites a  drilled  strip  may 
have  as  much  as  la%  more  tensile  strength  per  square  inch  than  an 
undrillcd  strip.  With  punche<l  holes,  on  the  other  hand,  ihr  remain- 
ing metal  is  much  weakened,  for  tbe  reason  referred  to  in  the  text. 
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AuMw  ty  Compnttim.  la.  oomprwrion  MM  of  » 
— f*f*«')  siidi  u  nrild  atMl,  a  process  of  flow  WKg  §>  <n  nftiMMit 
Kmit ;  the  piece  (wliicb  mint  of  comae 

be  short,  to  avoid  buckling)  shortens 
and  bulges  out  in  the  form  of  a  cask. 
This  is  illustrated  by  fig.  33  (from 
one  of  Sir  W,  Fairbairn's  exp<?ri- 
miTils),  whirh  shows  the  romprcs- 
bioti  of  a  round  bUnk  of  slwl  (tlic 
oripitial  hcijjh'.  and  diainctcr  of  whi(_li 
are  shown  by  the  dotted  lines)  by  a 
load  equal  to  100  tons  per  sq.  in.  of 
ori^nal  sectional  area.  The  surface  over  which  the  stress  is 
distributed  beooam  enlarged,  and  die  total  k»d  must  be 
increased  in  a  coricapoodiog  degree  to  in«i«it«iii  the  pntoeaa 
of  flow.i  The  lii^gng  often  pntdnm  koptodbid  cndu, 
aa  ia  the  figure,  especiaiiy  wheo -the  material  is  fibrous  as 
wcQ  M  phatk  (as  m  tke  case  of  wrouglit  Iroo).  A  hiiuk 
material,  ancb  as  cast  iron,  brick  or  stone,  yields  byaheaiing 
enindiiiediilanca  aa  in  figs.  34  and  35,  which  are  taken  fimn 
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Hodgkinson's  experiments  on  cast  iron.*  The  simjilrst  fr.irlure 
of  this  kind  is  exemplified  by  fig.  14,  where  a  t.iii>;lc  surf.vrc 
(approximalcly  a  plane)  of  shear  divides  the  compa-sscii  block 
into  two  -.vcdgt-s.  With  cast  iron  Ihc  s!o]>r  of  tin:  [ilaiu-  is  such 
thai  this  sillipk-vl  lllodf  of  flaiturc  can  lake-  place  only  if  ■,lli' 
height  of  the  block  is  not  less  than  about  ij  the  width  of  the  base. 
When  the  height  is  less  the  action  is  more  complex.  Shearing 
must  then  take  place  over  more  than  one  (ilaqc,  as  in  fig.  25,  so 
that  cones  or  wedges  are  formed  by  which  the  surrounding 
portions  of  the  block  are  split  oS.  The  alrem  required  to 
crush  the  block  is  consequently  greater  than  if  the  heii^  we 
sufficient  for  sbeaiioK  in  a  sini^  pfaum 

Hamt  ^  5tiar.— The  tHrthntinn  oi  the  nrboes  of  shear,  when 
fracture  takci  ptace  bgr  aheaiing  uwler  a  ^ple  stress  of  puJI  or 
push,  is  a  matter  of  much  lotctest,  throwing  some  li^ht  on  the 
question  of  how  the  resistance  which  a  material  exerts  to  stress 
of  one  kind  is  affected  by  the  presence  of  stress  of  another  kind— 
a  question  scarcely  touched  by  direct  experiment.  .\t  ;he  shorn 
surface  there  Ls,  in  the  case  of  len.sion  tests,  a  normal  pull  as  well 
as  a  shearing  stress,  and  in  the  case  of  compression  te^ts  a  noriti.il 
push  as  well  aa  shearing  stress.  If  this  normal  com[K)nent  were 
absent  the  material  (assuming  it  to  be  isotropic)  would  shear 
in  the  surface  of  greatest  shearing  stress,  which,  as  has  already 
been  shown,  is  a  surface  inclined  at  45°  to  the  axis.  In  fact, 
however,  it  does  not  shear  on  r(:is  k  irface.  Hodgkinson's 
experimcnta  on  the  compression  <  :  i.-un  give  surfaces  of 
shear  whose  normal  is  inclined  at  about  55°  to  the  axia  of  stxen, 
and  Kirkaldy's,  on  the  tension  of  steel,  abinr  that  when  nqttitte 
of  a  nd  nnder  tenaioB  takes  place  hr  shear  the  normal  to  the 
surface  ii  jadined  at  abont  to  the  axts.  These  results  show 
that  normal  puU  diminishes  resistance  to  shearing  and  normal 
push  increases  resistance  to  shearing.  In  the  case  of  cast  iron 
under  compression,  the  material  prefers  to  shear  on  a  section 

'  For  examples,  see  Fairbairn's  exiie-riments  on  steel,  iir\l. 
Aisoc.  Rep.  (1867  I. 

'  Ktporl  0/  Ike  Royal  Commtsiioners  on  the  Appiu  iUton  0/  Iron  to 


the  intensity  of  dwaring  stress  is  only  0-94  of  iu  Taloe  oe 
tlM  aufsoe  of  masimam  Amdat  tom  (iad&ied  at  45*),  bat 
whsfe  the  normal  push  is  reduced  to  of  the  value  which  ii 
has  on  the  surbce  of  maximum  shearing  stress. 

LUders't  Lines. — It  is  interesting  to  refer  in  this  connexion  to 
the  phenomenon  observed  in  iS;o  by  \V.  Liiders'  of  Magdeburg 
and  afterwards  studied  more  fully  by  L.  Hartmann.'  When  a 
bar  of  plastic  mctcl  such  .as  mild  steel,  preferably  flat  and  with  i 
[Kjlislied  surface,  is  cxtendetl  a  little  l)eyond  its  elastic  limit, 
markings  appear  on  the  surface  in  the  form  of  narrow  bands 
running  transversely  across  it.  These  bands  are  regions  within 
which  a  sliearing  deformation  has  taken  place,  resulting  fron 
the  tension,  as  has  been  explained  with  reference  to  fig.  r,  and 
they  are  distinguished  from  the  remainder  of  the  bar  because  in 
the  eaily  stages  of  pUstic  strain  the  yidding  is  locaL  For  the 
neaaoB  that  has  just  been  eqifauaed  in  apealih«  of  wutum  «£ 
rnptunb  Uders's  IhMs  in  a  tod  statbed  1^  diBeGtfNiD  aie  found 
to  be  inclined,  not  st  45*,  but  at  sa  angle  mora  neadjr  normal  to 
the  aais  of  pun  (making  about  65°  with  i^.  Their  inclination 
shows  that  the  metal  prefers  to  elongate  by  shearing  on  a  section 
when  the  shearing  stress  is  liot  a*,  its  maximum,  because  p, 
the  normal  component — whicti  is  a  pull — is  greater  there,  .and 
this  can  only  mean  th.it  the  presence  of  a  normal  component 
of  the  nature  of  a  i)ull  al  anj-  .section  reduces  the  resistance  to 
yielding  uiwlcr  the  shearing  stress  which  acts  at  that  section, 
while  similarly  the  presence  of  a  normal  component  of  the 
nature  of  a  push  increases  the  resistance  to  shear. 

Yielding  under  Compound  Stress. — A  question  of  much 
theoretical  interest  and  also  of  some  practical  importance  Is, 
what  determines  the  yielding  of  a  piece  when  it  is  subjected  not 
to  a  simple  pull  or  push  alone  but  to  a  stress  combined  of  two  or 
of  three  pcinclpolstfesBm?  Aooordfaigtoonevfciir.  whUi  in  the 
sbsenee  of  nspcrinieirtal  d«t«  afipesis  to  have  been  tsken  bjr 
W.  J.  M.  KanUne,  the  material  yields  when  the  greatest  prindpal 
stress  readies  a  oertein  limit,  irrespective  of  the  existence  of  the 
other  principal  Stresses.  According  to  another  view  (Barrt  de 
Saint-Venant),  it  yfdds  when  the  maximum  strain  reaches  a 
certain  limit,  and  .is  the  ssrain  tlcjiends  in  p.irt  on  each  of  the 
three  princip.al  stresses  this  gives  a  different  criterion  Neither 
the  maximum  stress  theory  nor  the  maximum  :,tr.iin  t^l^■<lr^  1  :.n  be 
regarded  as  satisfactory,  and  probably  a  much  sounder  \  iew  ii 
that  the  material  yields  whet-,  the  greatest  shearing  stress  reaches 
a  certain  limit.  Even  this,  however,  requires  some  qualificatioa 
in  the  light  of  what  has  just  been  said  about  the  inclination  of 
surfiuxs  of  shear  and  LOders'a  lines,  for  it  is  dear  from  them 
experimental  indicatioos  that  resistance  to  shear  is  affected  bf 
the  presence  of  rwrmal  itttm  on  the  plane  of  shear,  and  oousii 
quently  a  theory  which  takes  aeoount  of  shearhif  atnm  ody  as 
the  criterion  of  yielding  cannot  be  conqdetdy  correct  Acnnl- 
ing  to  the  greatest  sheaiing  atrem  theory  the  yidding  under 
compound  stress  depends  directly  on  the  dlffmnce  between  the 
greatest  and  least  prindpal  stres.<i.  In  such  cases  of  compound 
stress  as  have  to  be  dealt  with  in  enf^ineerine  dcsipn  this  furnishes 
a  criterion  whicfa  though  imperfect  is  certainly  to  be  preferred 
lo  (he  critctfan  ftnuhed  by  calodBting  the  graataat  principal 
sirc-ss. 

F.xprriments  on  Compound  Stress. — In  experiments  carrie-l 
out  by  J.  J.  Guest  {Fkil.  Mag.,  1900,  vol.  50)  the  action  of 
combined  stresses  in  cavising  yielding  was  investigated  by  sub- 
jecting thin  tubes  to  (i)  tension  alme,  (a)  tension  and  torque, 
(3)  tension  and  internal  (ihiid)  prMsiHft,  and  (4)  torque  and 
internal  prcs.sure,  while  measurements  were  made  of  ttie  axial 
strain  and  the  twist  so  as  to  detect  the  first  failure  ot  daatldqp. 
The  general  result  of  the  experiments,  so  far  as  they  went,  «ss  to 
supput  the  view  that  yid&ig  depends  primarify  on  thegreatett 
sheaiing  stress,  that  is  to  say,  on  the  difienaoe  between  dw 
greatest  and  lesst  prindpal  sttemcs. 

Fatigue  of  Metals. — A  matter  of  great  practical  as  well  as 
sdentific  interest  is  the  destructive  action  which  materiab 

'  Dintler's  Polyleeh.  Journ.  (i860),  155.  p.  18. 

*  Buibtm  d$  la  MciM  4'MeMir«f(M«Rf  (iSgA  sad  itn). 


Digitized  by  Google 


STRENGTH  OF  MATERIALS 


1017 


iCTtlnioai^fqpHtedckiaiMlitlMlrittteof  stnai.  It 
■ppein  tint  in  Knne  if  not  Is  aO  HMteitals  a  Umtted  nBaut  of 

stress- variation  may  be  repeated  time  after  time  witbout  «ppre* 
dablc  deterioration  in  the  strength  of  the  piece;  in  the  balance- 
spring  of  IS  ivalch.  for  instance,  tension  and  compri  v=;lt-m  surrced 
each  other  somf  150  millions  of  times  in  a  year,  ami  the  spring 
works  for  yi-';irs  without  apparent  injury.  In  such  cases  the 
Stresses  he  well  within  the  elastic  limits.  On  the  other  hand, 
the  toughest  bar  breaks  after  a  .small  numlH!r  of  bcndings  to  and 
fro,  when  these  pass  the  clastic  limits,  although  the  stress  may 
have  a  value  greatly  short  of  the  normal  ultimate  strength.  A 
kborious  research  by  A.  Wdiler,^  ezicoding  over  twelve  ynirs, 
tin*  amdi  jiBpomnt  iniorawtiiMi  mgmling  the  effects  on  iron 
and  sted  of  very  numerons  repeated  attcrnations  of  stress  from 
podtive  to  negative,  or  between  a  Ufljhtr  and  a  lower  value  with- 
ontchaaReof  sign.  By  means  of  ingenioasly-contrivcd  maclrims 
he  submitted  test-pieces  to  direct  pull,  alternated  with  complete 
or  partial  relaxation  from  pull,  iii  rc[)f.i'cil  In-ndinc  in  one 
direction  and  also  in  opposite  dircttiuns,  m-.d  to  rci'calcu  Isvisting 
towar  Is  ore  ii<lc  and  towards  opposite  sides.  I'he  results  show 
that  a  strcHs  ^.^really  less  than  the  ultimate  strength  !as  r<'<;t(  rl  in 
the  usual  ■■y.-y  liv  a  single  application  of  load  conlin.iM;  to 
rupture)  is  sutiicient  to  break  a  piece  if  it  be  often  cnouRh  rc- 
and  restored,  or  even  alternated  with  a  less  stress  of  the 
dnd.  In  that  case,  however,  the  variation  of  stress  being 
the  nonriwr  of  Itpetftions  required  to  produce  rupture  is 
In  geami,  the  number  of  repetitiona  ni|iiliBd  to 
prodnoe  rapture  ti  tnenaaed  hv  redndng  the  imae  throagji 
which  the  stress  Is  varied,  or  bgr  wwcrhig  the  upper  Unit  of  that 
range.  If  the  greatest  stias  be  chosen  small  enough,  ft  may  he 
redticcd,  removed,  or  even  reversed  many  million  times  without 
destroying  the  piece.  Wdhlcr's  results  are  best  shown  by  quoting 
a  few  figures  selected  from  his  experiments  The  stresses  are 
stated  in  centners  per  square  zolI;»  in  the  case  of  bars  subjected 
to  bending  thry  refer  to  the  top  and  bottom  eidci,  which  aie the 
strencd  parts  of  the  bar. 


I.  boa  bar  in  direct  tension : 
MomlMr  ol  Apiinntiom 

■«        , .     ftir'-t  RuiKim. 
4lB  a  Dob 

is:  ^ 

II.  Iron  bar  bent  by  transverse  toad: — 


m  * 


Stren. 
llu.Miii. 
IS»  • 
goo  a 
4SO  o 


NlunlKr  of  brn-]inc> 
Cuiiinx  Kuplun; 
ifto.JSo 
4  to  .000 


III.  Stixl  bar  K-nt  liy  lr.inv\(  r- 

StNM.  Nambcf  o(  B-r.'l'mc) 

"liA.  cwsinc  KupUirr- 

900    o  ;i.4So 

too  900  B1.30O 

(00  jee  ijfr.Mo 


Sircu. 
Mil  MIn. 

1  ;o  o 

ICC  o 

lo.id;— 

SlrrK. 
Mat.  .\(^. 
vx  4c.:. 
QOO  ^DO 


Number  nf  Hcndmffi 

J  .1  :^:  coo 
Noi  btoJten  w;th  4 J.  m  iIi..n^. 

t-aUi'liK'  kiiiicjfc- 
of  two  triaU. 


IV.  Iroa  bar  bent  bv  supporting  at  one  end.  the  other  end  being 
loadad;  alternations  of  stress  from  pull  to  pudi  caused  by  roiatinK 


3*> 


Mmteol  Ttouthxn 
4T»4«0 


Strno. 


Nmbcrot 


-  i»».J 
MtMia 


From  these  and  other  experiments  WBhIer  odododed  that  the 

wrought  iron  to  which  the  tests  refer  could  probably  bear  an 
indefinite  number  of  stress  chanRcs  t>etween  the  limits  stated  (in 
round  r.nniHcrs)  in  the  following  table  (the  UltiniatC  tCMflc 
Strength  was  about  19}  tons  per  sq.  in.): — 

'  ■*■  =""  Stress  la  Tons  per  In. 
From  pull  to  push         .  '  .        .              +7  to  —7 
From  pull  to  no  stress        .        .    .           13  to  o 
From  pull  10  leM  pull     .    .    .    .    .  «9  to  loj  

■  Die  FestigkeiU-Vertuche  mit  Eisen  und  Slahl  (Berlin, 
Zeitsckr.  fur  Battwtstn  -----  .      -  . 

vol.  xi.    Kor  early  cxi 

sec  Phil.  Tram.  (1864;.  .    .,  ^  ,  , 

*  According  to  Bauschinger  the  cenncr  per  square  sou  to  wnicn 
WiVhIer  gives  bis  resntts  is  equlMUelilC  to  6-S37  kikw  per  sq.  cm., 
ar'04ilS4rion'pcr'at.ln.  "  -  '  ' 


trstuhe  mii  Buen  und  Stahl  (berlin,  i  sro  i,  or 
en  (i8to-i«70):  see  also  £iifiiiMnwg  (1871), 
x^iciiiMM«i  by  Faiibaim  «■  On  eaina  jilhiect. 


It  impcars  that  tlie  actual  atraagtb  of  tfaia  1 
in  a  mtib  which  nay  he  raugfaly  given  aa  3 :  a;  t  in  the  three 

cases  of  (a)  steady  poll,  (b)  pull  alternating  with  no  stress,  very 
many  times  repeated,  and  (c)  pull  alternating  with  push,  very 
many  times  rcpe.itcd.  hor  sttc-l  W'l'hlor  oljtained  results  of  a 
generally  similar  kind.  His  cxpcriincnts  wtre  repeated  by  L. 
Spangenbcrg,  who  extended  the  inquiry  to  brass,  gun-metal  and 
phosphor-lironac.'  A  considerable  amount  of  light  has  been 
thrown  on  the  nature  of  fatigue  in  metal.s  by 
investigations,  which  will  be  referred  to  presently. 

Resilience. — A  useful  a|^cation  of  diagrams  drawing  the 
relation  of  urain  to  stnas  is  to  determine  the  anoont  of  work 
done  in  stndning  a  piece  in  any  assigned  way.  The  tens 
"  reaiHennB  *'  ia  coBvenieatly  ueed  to  spe^  the  amount  of  norit 
done  when  Ao  atndn  just  reachee  the  ooncqxmding  eluttk  Itaiit. 
Thus  a  rod  in  simple  tension  or  simple  compiearioa  has  a  re- 
silience per  unit  of  volume^  fiE.  where/ is  the  greatest  elastic 
pull  or  push.  A  blow  '.vhoM-  rncriTv  exceeds  the  re-^ilience 
(reckoned  for  the  kind  of  .st  rc^'^  1  ti  win;  h  1  he  blow  gives  rise  I  must 
in  the  most  favouriibk-  i;isc  [imkI-j;  i-  a  [icrmancnt  set;  in  less 
favourable  ciLses  IcK'al  permanent  set  will  Ik'  protlucrd  although 
the  energy  of  the  blow  is  less  than  the  resilience,  in  consequence 
of  the  strain  being  unequally  distributed.  In  a  plastic  material 
a  stnhi  cneeding  the  limit  of  elasticity  absorbs  a  relatively 
large  amount  of  energy,  and  generally  increases  the  resilience 
for  subsequent  strains.  Fracture  under  saccasivc  bfann,  as  hi 
the  testing  of  nils  by  piadng  them  as  beams  on  two  supports, 
and  aBowhiff  a  weight  to  fall  in  the  middle  from  a  given  height, 
results  from  the  acconwlstad  set  whldt  Is  hroai^  about  fagr 
the  energy  of  eadi  blow  exceeding  the  realUence. 

Inicrniil  Strt  ss- — Professor  James  Thomson  *  pointed  out  that 
the  effect  of  any  externally  applied  load  depends,  to  a  very 
material  extent .  on  whether  there  is  or  is  not  initial  in'crnal  stress, 
or,  in  other  words,  whether  the  loaded  picie  is  initially  in  what 
Professor  Karl  fVarson  has  cillcd  a  stai c  of  e.isc  Inli  rnn!  stcss 
existing  without  the  application  of  force  from  without  the  piece 
must  satisfy  the  condition  that  its  resoltant  vanishes  over  any 
complete  croas-sectktn.  It  may  exist  in  consequence  of  set 
caused  by  previous^  *nilM  forces  (a  case  of  wliich  instances  am 
given  below),  or  ia  cBnsequenee  of  previous  tenipenttuie  chsnfte, 
as  in  cast  iroa,  wUch  is  thrown  into  a  state  of  iateraa!  stress  by 
unequally  npid'eooihit  of  the  BMos.  Thus  in  (ssy)  a  iphetical 
casting  an  ootiide  didl  aoKdifies  lint,  and  has  become  partislly 
contracted  by  cooling  by  the  time  the  inside  has  become  solid. 
The  inside  then  contracts,  and  its  contraction  is  resisted  by  the 
shell,  which  is  thereby  compressed  in  a  tangential  direction,  while 
the  metal  in  the  interior  is  [lulled  in  the  direction  of  the  radius. 
.Mlusion  has  already  been  made  to  the  fact,  pointed  out  by 
J.  Thomson,  that  the  defect  of  elasticity  under  small  loads  which 
Hodgkinson  discovered  in  cast  iron  is  probably  due  to  initial 
stress.  In  plastic  metal  a  nearly  complete  state  of  ease  is  brought 
about  by  annealing;  even  annealed  pieces,  however,  sometimes 
show,  in  the  fiist  loading,  small  defects  of  elasticity,  which  are 
iHobably  dtw  to  initial  stress,  as  th^  disappear  when  the  load  is 
reapplied. 

Uknmpk  BxamimfyH.-^X  all  recent  aids  to  a  hnowiedge 

of  the  structure  of  metals,  of  their  behaviour  under  stress,  and 
of  the  nature  of  plastic  strain,  perhaps  the  most  important  is 

microscopic  examination.  The  microscopic  study  of  mci.-ils  was 
initiated  by  H.  C.  Sorby  as  early  as  iSt>4  (see  Brii.  Ajspc.  Rrp. 

•  Veher  das  VerhalUn  der  MetalU  hei  wiederhoilrr.  Anstrrn^ungcn 
(Berlin,  1H75).  For  interesting  notices  of  the  luliKue  o(  nu:tals  in 
r.iiluay  axles,  bridge  ties,  &c.,  and  results  of  experiments  showing 
reduced  pla.siicity  in  falieued  metal,  see  Sir  B.  Baker's  address  to 
the  Mechanical  Section  of  the  British  A»ociation  (iWi^  lamw^ 
of  the  cases  where  the  fatigue  of  metaLs  occurs  m  eflgueenng 
practice  the  phi  iinir.riuHi  i"  cutniilici'i'd  by  tin:  occurrence  of  Wows 
or  shocks  who^  tnrrpy  is  alis<jrl>ctl  in  producing  strains  often 
excfcdinR  the  clastii  limits,  sonietiines  of  a  very  local  character  in 
eonM-i;iu'iu  e  - 1'  '  'ic  im-rtia  of  the  straiiie<l  pieces.  Such  shocks  may 
cause  an  accumulation  of  set  which  hnally  leadit  to  rupture  in  a  way 
that  w  not  to  tie  confused  with  ordinary  fatigue  of  Stfesgth.  The 
effects  of  the  accumulation  may  be  removed  by  1 

*  CsariL  ami  Dmb.  Malk.  Jamm.  (Nov.  1848). 
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for  lhal  year).  After  a  period  of  neglect,  it  has  been  pursued 
with  much  energy  by  a  large  nunil)er  of  observers,  and  has  yiddwi 
reaulu  which  are  of  fundamental  ioiportance  in  relation  to  the 
strength  of  materiak.  For  the  puipose  of  microtcopic  examina- 
tion it  b  usually  neceuary  to  brini;  a  small  piece  of  the  metal 
to  a  state  of  high  surface  polish,  the  final  stage  of  which  is  per- 
fdnncd  by  lub^jnc  on  »  suiface  o|  waah^tlier  diaiicd  with  a 
tyniiMt*«f  tmifeaad  water  (Me  aboMnMUOQUKBY}.  The 
qptdmb  then  lighUy  cubed  ill  dflitfA  add  or  a 
itaining  mednim,  sudi  as  Kqoorioeor  ooooa,  to  Bake  the  Mracture 
visible.  When  the  surface  is  examined  under  a  lens  of  suitable 
power  it  is  seen  to  be  made  up  of  irregular  areas  with  wcll-define<l 
bouii<iiitiis  The  areas  into  which  the  surface  is  divided 
differ  ill  ai>iiaroiit  texture,  and  when  illuminate<l  obliquely  it 
is  l<)un<l  ih.it  s()mc  of  them  shine  out  f)righlly  while  others  arc 
dark;  by  chanKinK  the  direction  of  the  inciilrnt  lifiht  other  areas 
become  bright  .uul  those  previously  bright  become  dark.  These 
areas  are  the  sections  of  cr>'st&lline  grains  which  constitute  the 
mass  of  the  metal.  Each  grain  is  a  crystal,  the  elementary 
portions  of  which  arc  all  oriented  one  way,  but  the  orientation 
changes  as  wepaae  from  grain  to  grain.  The  irregular  boundaries 
are  the  chance  surfacca  in  which  one  pain  meeu  another  during 
the  pragteta  of  it*  oyttallfaw  gio«Fth.  Etching  a  polished 
■Htfaee  develope  a  multitude  of  facets  wbkh  have  the  same 
orientatioii  over  any  one  grain,  and  thcMfbire  give  it  a  uniform 
texture  and  a  uniform  brightness  in  reflecting  light  of  any 
particular  incidence.  The  size  of  the  grains  depends  very  much 
upon  the  previous  thermal  IrealmenL  to  which  the  inctij  h.L.'i  l>cen 
subjeclt*!.  Sudden  cooling  from  a  high  lctti]H.ratuic  tends  to 
make  the  grains  small,  slow  ciMiling  tends  to  ko/p  them  large; 
and  protracted  exposure  to  moderately  high  temperature  has 

been  observed  fa  aomo  casts  to  faveur  the  fvowtb  of  nry  large 

grains. 

When  the  metal  is  strained  in  any  manner  beyond  its  limit  of 
daslicity  the  grains  are  found  to  have  altered  their  shape, 
iieooming  Icngtheited  in  tlie  direction  in  which  stretch  has 
occurred.  Subsequent  exposure  to  a  temperature  which  is 
h)|^  enough  to  remove  the  mechaokal  produced  by 

overstraining  is  found  to  bring  about  •  reconstruction  el  the 
grains;  the  original  patten  la  not  nepndiioad*  iMit  tb*  lefenned 
grains  show  no  dinctloik  of  predominatiBc  length.  Researches 
by  J.  A.  Ewmg  and  W.  Rosenhain  ("  The  Crystalline  Structure 
of  Metals,"  PhU.  Trans.,  1900)  showed  that  metals  retain  their 
crystalline  character  even  when  so  severely  strained  as  to  exhibit 
qualities  of  plasticity  which  are  at  first  sight  inconsistent  with 
ihc  idea  of  crystalline  structure.  The  manner  in  which  a  metal 
yields  when  the  strain  exceeds  the  cl.istic  limit  is  by  slips  which 
occur  iti  the  cle.ivage  or  "  gliding  "  planes  of  the  individual 
crystals.  I  heso  slips  are  sc-cn  un<ler  the  microsco{H'  as  sharj'ly 
defined  lines  which  appear  on  the  polished  surface  of  each  grain 
as  sooa  as  the  yicUitohit  hi  any  process  of  stiahilng  has  been 

,•//«.•,./.»,''/.".»       .'///..VVS  AV^t«^«v» 


Fig.  36. 

reachcfl-  Seen  unrler  normal  illumination  the  lines  are  dark; 
si  i.  n  under  objijue  illumination  they  may  be  made  to  a|j[K;.ir  as 
bright  lilies  on  a  dark  ground.  The  appearance  ot  each  line 
shows  that  it  is  a  narrow  step  produced  by  the  slipping  of  one 
part  of  the  crystalline  grain  over  another  part.  The  diagram 
fig.  26  represents  a  section  between  two  contiguous  surface  grains, 
havfaig  deavafe  or  gliding  planes  as  indicated  by  the  dotted  hnes, 
ABbdogapaitaf  thepolbhcdsnrfBce.  When  stralmng  beyond 


the  clastic  limit  takes  pLice,  as  by  a  puU  in  the  direction  of  the 
arrows,  yielding  occurs  by  finite  amounts  of  slip  at  a  limited 
number  of  places,  as  at  <i,  h,  <\  d,  t.  This  ex|K>ses  short  steps, 
which  are  portions  of  cleavage  surfaces,  and  which,  when  viewed 
under  normally  incident  light,  appear  black  because  they  return 
no  light  to  the  microscope.  They  consequently  appear  as  dark 
lines  or  nanow  bands  eatwiding  over  the  poUshed  surface  ia 
directions  wUcfa  depend  on  the  mtenectioii  of  that  surface  wftk 
the  planes  of  slip.  Many  such  Knet  ^ipeir  as  the  process  of 
straining  goes  on;  they  arc  $i>accd  at  move  Of  kss  regular  inter- 
vals, and  in  general  three  systems  of  them  may  be  observed 
intersecting  one  another.  With  three  independent  s>-siems  of 
slips  it  is  clear  that  the  grain  may  take  any  shape  in  the  process 
of  straining;  in  many  c-iscs  four  .sy.stems  of  slips  are  seen.  In 
this  way  severe  dcfortnations  occur  without  affecting  the  cry  st.il- 
iine  character  of  the  structure,  although  the  shai)c  of  each  cry  siaJ 
undergoes  much  change.  \  bar  of  iron  uliich  has  been  rolled 
cold  from  a  large  to  a  small  .section  shows,  when  it  is  p<iiished  and 
etched,  a  structure  in  which  each  grain  has  all  the  <  h  iriifurisl ic» 
of  a  crystal,  although  the  grains  have  been  distorted  into  forms 
very  different  from  thoee  which  are  found  in  bars  which  are 
rolled  at  a  red  heat  or  are  annealed  after  rolling.  Itappeaisthat 
the  pEoceas  of  strainuig  has  occurred  through  movements  wUcb 
preserve  the  paralMtsm  of  all  the  portions  of  each  bdividual 
grain  so  long  as  continintjr  of  the  parts  of  the  grain  u  preserved. 
In  many  metals,  however, a  further  effect  of  severe  strain  is  to 
develop  twin  cry  stals,  and  this  Implies  a  rotation  of  one  group  of 
elements  through  a  definite  angle  uilh  n-^in-ct  to  the  other 
elements  of  the  same  grain.  Kxiessively  severe  straining,  as. 
for  instance,  the  squeezing  of  a  blink  of  Ic.id  into  a  thin  flat 
plate,  is  found  to  protluce  a  cr>'slaliinc  Mtrurlure  in  which  the 
grains  have  a  greatly  reduced  size;  the  slips  have  in  that  cue 
gone  so  far  a.s  to  cau.se  divisions  and  interrienetrations  of  the 
crystals. 

GnnLth  of  Crystals. — Microscopic  examination  further  shows 
that  after  severe  straining  the  structure  of  a  metal  is  far  from 
stable,  a  fact  which  connects  itself  with  what  ia  obser\'ed  in  re- 
spect to  mechanical  quality.  In  some  metabat  least ,  and  notably 
in  lesd,  aevm  strainhig  is  fQlk)wed»  even  at  atnmpbetic  tenper> 
atuTcs,  by  a  protracted  crystalline  growth  which  results  ia  the 
fonnaUon  of  crystals  which  are  rdativdr  very  large.  A  piece 
of  ofdfaiaiy  sheet  lead  shows  the  effects  of  this  growth  wdl; 
it  will  be  foimd,  when  etched,  to  consist  in  fsneral  of  crystals 
enormously  hrgcr  than  any  that  could  have  survived  the  process 
<if  manufacture  by  rolling  \  simil.ir  growth  may  readily  be 
traced  from  day  to  d.iy  or  wc<-k  to  wc<  k  in  a  piece  of  lead  which  is 
kept  under  observation  after  lieing  severely  strained.  The  process 
of  growth  is  greatly  accelerated  by  raising  the  temiK-rature. 
That  .sonu:  [inn  ess  more  or  less  analogous  to  this  goes  on  in  iron 
and  steel  during  the  change  which  occurs  when  el.istic  recovery 
takes  place  after  overstraining  may  be  conjectured,  though 
there  is  as  yet  no  direct  evidenoe  on  the  point.  The  growth  of 
large  crystals  which  is  seen  to  occur  in  lead  at  ver>-  moderate 
temperatures  has  perhaps  a  note  direct  reUtion  to  the  changes 
which  occur  in  iron  or  sted  at  temperatures  high  enough  to 
produce  annealing.  The  stmctne  of  steel  aa  exhibited  by  the 
micrasoope  has  loocived  nmdi  attention,  notably  at  the  hands  of 
F.  Osmond  and  |.  Ol  Arnold.  Hknaoopic  examination  of  the 
low  or  medium  carbon  sted  used  for  structural  pur}>oses  shows  it 
to  consist  of  grains  of  iron  (ferrite^,  interspersed  with  grains 
which  have  in  general  a  laminated  structure  and  are  composed 
of  alternate  bands  of  two  constituents,  namely,  iron  and  carbide 
of  iron  (Fei  C).  To  these  laminated  grains  the  name  of  pcarlitc 
has  been  given.  In  steel  snrh  as  is  used  for  rails,  containing  about 
0  4  or  o  s"i  of  carbon,  the  grains  of  pcarlite  occupy  about  as 
large  a  volume  of  the  specimen  as  the  grains  of  unlaminated 
ferritc;  but  when  the  proportion  of  carbon  is  increased  to  about 
o  Q%  the  whole  is  a  mass  of  pearlite  having  an  ewwdingly 
intimate  mixture  of  the  two  constituents.  TUs  appears  to  be 
a  eutectic  alloy,  and  the  same  intimately  blended  stmctUK  is 
chsractcristic  of  eutectic  alloys  generally.  Invoctant  variatioM 
In  the  visible  atmctme  result  from  qutochiiif ,  aniMislint.  and 
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otto  varietiei  of  thermal  treatment,  m»  well  is  frocn  the  pwnucw 
«r  other  coMtitiMBU  in  the  itacl,  but  to  diseuM  thaw  moolid  bo 
boyond  the  Nope  of  the  piesent  aitidOi 
In  ezperiiiMBte  by  Ewtng  and  J.  C.  W.  Humfrey  (^'Tlw 

Fracture  of  Metals  unAtr  repeated  Alternations  of  Streas,"  Phil. 
Trans.,  loojl  the  microscoi>e  was  employed  to  examine  the 
p-o.oto  hy  whivh  mit^lb  break  through  "fatigue"  when  sub- 
jected to  repeated  reversals  of  stress.  The  test-pieces  were  short 
rods  overhanging  from  a  revohing  mamircl  and  loadcti  at  the 
end  so  as  to  produce  a  beiuiing  moment.  A  part  near  the 
support,  where  the  stresses  due  to  bemiing  were  greatest,  wlis 
polished  beforehand  for  observation  in  the  micToacope.  After  a 
certain  nunlwr  of  reversals  the  surface  was  cntninnH,  and  the 
«»anJmttflii  m*  lepeaied  at  intervals  as  the  process  continued. 
The  material  was  Swedish  iron  foilowiag  Hooke's  law  (in  ten- 
aioB}  up  to  I J  tons  per  sq.  in.  aad  hwinf  «  weU-inazlcfid  ykUr 
point  at  14- 1  tons  per  sq.  in.  It  was  fcitiad  that  the  material 
suffered  no  damage  from  n:i>cated  reversals  of  a  stress  of  5  tons 
per  sq.  in.,  but  that  when  the  greatest  stress  was  raised  to  7  tons 
per  sq.  in.  incipient  signs  of  fatigue  began  to  be  .aii;ian  lU 
after  many  reversals,  though  the  piece  was  still  int.ici  a;i.  r 
the  number  ui  reversals  had  reached  three  millions.  With  :i 
Stress  of  I)  tons  per  sq.  in.,  or  more,  rcpcatc»i  rcvers^ds  biought 
about  fracture.  The  first  sign  of  fatigue  as  detected  in  the 
micmcope  was  that  slip  lines  began  to  appear  on  one  or  more 
of  tho  crystals  in  (he  region  of  greatest  stress:  as  the  process 
went  on  these  became  more  distinct  and  tended  to  broaden, 
and  at  length  some  of  them  developed  into  cracks  which 
were  identified  as  such  because  they  did  not  disappear  when 
the  iuiface  was  repoliilied.  Onoe  «  oack  had  fonned  it 
quickly  spread,  and  fioally  the  piece  bcake  with  a  sharp 
fracture,  showing  practlcaUy  no  plastic  change  of  form  before 
rupture. 

It  may  be  concluded  iha".  uriilcr  rcpcjtei.!  alternations  of 
stress  fatigiii.-.  K.uling  to  fracture,  is  liable  to  uctur  if,  and  only 
if,  the  stress  is  such  as  to  proiluce  slips  in  s<:ime  of  the  tryslaJs: 
in  other  words  if,  and  only  if,  the  limit  of  el.xstiriiy  i.'i  locally 
excce<!e<l;  but  the  limit  for  particular  crystals  may  be  consider- 
ably linver  than  what  is  usually  taken  as  the  limit  fur  the  metal  as 
a  whole.  The  resistance  to  slip  in  any  one  crystal  depends  on 
three  things:  (i)  the  inherent  strength  of  its  own  substance, 
(s)  the  amount  of  support  it  receives  from  its  neighbours,  and 
(3)  the  orienUtioa  of  tb*  cryttal  with  icqiect  to  the  surfaces  of 
maximum  shearing  ttieiB.  It  nay  lie  iafenad  that  even  in  the 
most  homogeneous  metd  some  ciystab  have  a  liabQity  to  develop 
slips  mor.-  ri  ;.i'.;iy  than  others,  and  that  it  is  with  them  we  arc 
conrerneil  1:1  ticaling  with  the  M.k  hraits  of  alternating  stress. 
The  same  eoiisiiierations  have  a  bearing  on  certain  efftvts  of  ht-il 
treatment.  It  is  well  known  that  in  steel  which  has  been  over- 
heated (by  unncccss-irily  •>rl)lon^;e(i  e.xpusurc  to  a  hiRh  tempera- 
ture) asomewhat  gross  crystalline  structure  is  (icveloiK-d.  ihowing 
large fenito areas  not  broken  up  by  intermirture  with  i  r.irl.u 
The  tesistance  to  slip  in  the  large  ferrite  crystals  is  comparativeiy 
small,  and  hence  the  overheated  metal  has  a  low  elastic  limit  and 
shows  but  little  power  of  resisting  alternating  stress.  By  suitable 
heat  treatment,  on  the  other  band.  It  is  poaoble  to  bnng  tlte 
metal  into  a  state  In  whkh  the  ciystals  are  small  and  the 
ferrite  aad  peatttte  are  so  intimatdy  blended  that  there  is 
much  mutual  support:  the  elastic  limit  is  Ugh  and  the  metal 
is  well  adapted  to  endure  stresses  which  would  otherwise 
cause  faliRue. 

It  may  lie  askcii.  How  is  the  crystal  constituted  to  admit  of 
chiitiL  and  plastic  str.'iin  ?  How  can  shp  take  plare  without 
destroying  the  adhesion  between  the  faces  until  that  is  dc-slroN  ed 
by  many  back  and  forth  rul>binKs  at  the  surface  of  slip?  J.  .\. 
Ewiag  has  endeavoured  to  picture  a  molecular  constitution  in 
wUch  the  mffir'"''*  arc  assumed  to  possess  polar  quality  along 
three  axes,  and  to  be  free  to  turn  except  in  so  far  as  they  arc 
constraiitcd  by  the  mutual  forces  between  the  pole  of  each 
molecule  and  those  of  its  neigbboan.  Tbb  theory,  which  was 
developed  by  Its  author  in  Us  pntMential  addici*  to  the 
cnghieering  section  of  the  Biftidi  AsaodatloB  IB  1906.  aooords 


wdl  with  many  of  the  obscure  phepameua  of  ebstic  aad  plastic 
atnda,  with  what  ia  known  m  fatigue^  and  wbh  the  Ion  el 

efauticity  after  overstrain  aad  its  mbiequeBt  leeoveiy. 
Infiuaiu  of  ForeiiH  liaUtr.— It  is  a  wdl-known  cfaaiacteristic 

of  metals  that  small  quantities  of  foreign  matter  may  produce  an 
altogether  disj)ropottionatcly  large  influence  on  their  mechanic-al 
and  other  properties.  The  effect  of  itnall  quantities  of  carbon 
in  iron,  01  nickel  in  iron,  of  aluminium  in  copjHT,  ate  important 
practic.al  instances  where  a  highly  benelicial  etTcxt,  in  rcsi>cct  of 
strength  .and  ductility,  is  produced.  The  wide  and  varietl  range 
of  qualities  jx)s.se^sed  in  stind  from  pure  iron  at  one  end  to  tool 
steel  at  the  other  is  due  to  quantities  of  carbon  which  lie,  for  the 
most  part,  under  1%.  The  addition  of  about  3  or  4*0  of  nickel 
to  mild  steel  has  vvea  aa  important  new  structunl  material 
possewuigiBCWaaadatWMglb  and  ahtfieiaitlc  Emit,  and  wtain- 
ingampleoqMMitafiiwplaMkatfBlii.  Tbepmencaof oiHaguwie 
in  small  quantltlea  b  known  to  be  aa  eaaential  condmon  of 
strength  in  mUd  stcd.  The  addition  of  from  i|  to  3%  of 
chromiiun  enables  steel  to  acquire,  under  suitable  heat  treat- 
ment, the  excessive  hardness  desirable  in  armour  plate  and 
aTmour-picrcing  shell.  Small  quantities  of  vanadium  added 
to  si  eel  improve  it  sufficiently  to  be  advantageous  in  certain 
applications  where  sa%ing  of  weight  is  important,  notably  in 
steel  for  motor  caniace  cagbes,  aotwithataatfing  the  citn 
cost. 

DaUt  as  to  Strength  of  Siffl. — A  few  figures  may  be  quoted  as  tO 
the  strength  ami  pla.ituily  "f  Meel.  «>me  of  whirh  are  taken  fniei 
tlie  ie|Mirt»  of  the  EnKinu  ring  Standards  Committee  (1906-I9O7) 
specifying  tests  to  which  the  material  should  iDufurni. 

Ordinary  plates  and  bars  o(  mild  1  (<ir  sirm  tura!  purposes 
(bri<lge»,  »hip)),  &c.),  containing  as  a  rule  not  more  than  2%  of 
carbon,  have  a  tenulc  »trength  of  a8  to  32  Cons  per  sq.  in.,  and  an 
8-in.  specimen  with  a  cross-section  of  from  |  to  l)  sq.  in.  :^ould 
stretch  at  liMsl  lo"  ,.  They  should  stand  being  bent  cold  through 
iSo"  on  a  raiiius  times  the  thickness  of  the  spocinien.  thi-  list- 
piece  for  U  ndmc;  I  -  in,;  not  le-.s  than  i|  in.  wide.  Rivet  burs,  of 
MJiui  wli.it  s-jfii  I  Ml.  1,  li.ivc  a  tensile  strength  of  ^6  to  30  tons,  with 
25".,  of  ehingation  on  S  in.  Steel  rails,  containing  0-4  or  0'5%  of 
carbon,  have  a  tensile  strength  of  38  to  48  tons  and  stretch  IS% 
on  a  2-in.  length,  the  area  of  section  of  the  test-piece  heutg 
J  ^q.  in.  Steel  for  axles  has  a  tensile  strength  of  35  to  40  tons 
and  stretches  25  to  30",,  on  the  2-in.  length.  The  elastic  limit 
should  be-  at  least  50  of  the  lireakini;  lixiid.  Steel  for  tirc» 
ni.i\  in  Mime  ca-s*""  have  a  tensile  strength  a^  hi>;h  as  60  tons  with 
alxiut  H  to  10  %  extension  in  2  in.  Sled  castifigs  commonly 
range  in  tensile  strength  from  36  to  3$  UMHk  witt  about  15% 
extension  in  3  in.  The  strength  of  sted  wim  Is  oaaskkfably 
higher  than  that  of  bar  or  ptatas:  70  to  100  tooa  per  sq.  in. 
is  not  unusual,  and  in  stad  piaaoforw  wire  it  may  be  as  B%h  as  tgo 
tons  per  st).  in. 

Sttfl  fur  nuns,  cuntainiiii;  gi  i-.i  rally  0  3  to  0  4  "„  of  cjrbon,  has  a 
tensile  strength  of  ij  to  44  tons  per  sq.  in.,  with  at  least  17  % 
extenaion  ia  a  in.,  the  test -piece  having  tlie  usual  enm  section  of 
i  »q.  in.  Nickel  steel  for  guns,  containmg  0*4  %  of  carbon  and  4  % 
nickel,  has  a  strength  of  45  to  W  tons  and  an  extension  of  at  least 
16  "„  in  2  in.  Much  the  same  figuri-H  apply  to  nickel-chrome  steel 
(  ir  till'  rviime  purixjse,  with  l  "„  of  chrrimiuin.  4  "„  of  nickel  and  0-3  °,j 
ii(  lar'iun.  Flat  sptximens  of  gun  steel  J  in.  wide  anil  0-375 
thii  k  siaod  bending  cold  through  180°  on  a  railius  of  1 )  in.  .All  these 
testH  of  gun  tted  are  made  after  forginK  and  after  the  normal  heat 
treatment,  which  oonsilts  first  of  oil-hardening  by  plunging  the 
steel  at  a  temperature  not  lower  than  1500'  F.  into  a  hath  of  oil. 
and  then  temiXTing,  liy  reheating  to  a  tem|KT,itnre  itencrally  about 
900°  to  KHxi"  F' ,  This  heat  treatment  brings  the  metal  into  a  con- 
dition in  V,  hii  h  the  granular  T,t  rut  tore  is  inincjtc  anil  ".  he  <ijn.>i  ii  mnts 
are  very-  thoroughly  intermixed,  with  the  result  of  giving  a  high 
elastic  limit.  Tests  made  on  gun  steal  containing  about  0-35%  of 
carbon  iriiow  that  the  yield-point  occurred  at  18  tons  per  sq.  in. 
before  the  heat  trr.itment,  and  at  25  tons  after  it,  the  extension 
remaining  practically  unchanci-d  at  30 in  2  in.  In  nickel  steel 
the  vield-point  ia  imtially  higher,  but  in  it  too  the  heat  treatment 
I  tTect<  a  considerable  impnwcment  in  this  leipect  without  redudag 

the  extenaion. 

It  is  remarkable  that  tfaouRh  the  strength  of  wiuught  iron  and 
steel  may  range  from  ao  tons  i>i  r  xp  in.,  or  even  lew>,  up  to  iso 
tons,  the  moduli  which  measure  its  clastic  quality  arc  nearly  the 
same  in  all  grades.  Young's  modulus  R  range*  from  alxiut  12.500 
to  14, I**)  tons  |xT  w|  in.,  and  the  modulus  of  rinidity  C"  from 
5000  It)  5700  tons  [>cr  s(].  in. 

Graphic  RepresenUilion  of  Dislrihutfd  Slrrss. — Sjiace  admits  of 
no  more  than  a  short  and  elementary  account  of  some  of  the  more 
simple  straining  actnns  that  occur  in  machines  and  engineering 
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STRENGTH  OF  MATERIALS 


The  »trew  which  aces  on  any  plaiw:  surfai  e  AB  (fie.  37),  such  as 
Ml  inUKiiniy  eniM-MCtion  of  a  strained  piece,  may  be  reprei^ented 
by  a  figure  formed  by  setting  up  ordinate* 
As.  H6,  &c.,  from  |ipinta  on  the  surface, 
the  lenKth  of  these  being  made  praportional 
to  the  inten>ltv  of  stresii  al  f-mh  fKiint. 
ThU  ^i\'C--^  an  i1lc.1l  solid,  wliiih  ir..i\  Iw 
called  the  .itrcn^  tiKure,  whose  height  showa 
the  distribution  of  stress  over  the  surface 
which  forms  its  base.  A  lirke  drawn  from 
t,  the  centre  of  gravity  of  the  stress  fiKure, 
(Ktnillel  to  the  oirtinaies  Aa.  &c.,  determines 
the  p(3int  c,  which  is  called  the  centre  of 
Strega,  and  is  the  point  through  wliii  h 
Fin.  37.  resultant  of   the  distributed  stress 

  In  the  case  of  a  uniformly  distribute<i  stresa,     is  a  plane 

Mirface  parallel  to  AB,  and  c  is  the  centre  ul  gravity  of  the  surface 
AB.  When  a  bar  Is  subjected  to  simple  pull  applied  axially — that 
is  to  say,  so  tliat  the  resultant  stress  passes  throueh  the  centre  of 
gravity  of  every  croiu-section — the  stress  may  be  taken  as  (gcnsililv) 
uniformly  di^tril'iiicd  over  any  stviicti  mil  near  .1  [il.ut  where  tlic 
form  ul  the  cri»s-section  changei.  jprovidcd  the  bar  is  homogeneous 
in  respect  of  elastic  quality  and  is  initially  in  a  atate  of  eaie  ud  the 
•tress  is  within  the  limitB  of  elasticity. 

Um^rmty  Vwyimg  jkrcst.— Unifonnly  varying  stress  is  Ultartnted 
by  fig.  a|>  It  occim  Gn  each  caae  for  stresses  within  the  daatic 

limit)  in  a  l>ent  Vieam,  in 
a  tie  subjected  to  lu'ii- 
axial  pull,  and  in  a  long 
strut  or  column  where 
buckling  malce*  the  stress 
become  non-axial.  In 
uniformly  varying  stress 
B  the  intensity  p  at  .iny 
fxjint  P  !•<  ]irii|H)rli(]n.il 
•'"  _  to  the  distance  of  P  from 

Fl&sfl.  a  line  MN.  called  the 

BCtttnl  axia,  wMeh  lies  la  tbe  plane  of  Hw  •traMed  surface  and 
at  right  angles  to  the  direction  AB.  which  is  assumed  to  be  that  in 
which  the  intensity  of  ttresa  varies  most  rauidly.  There  is  no 
vaiiatiaa  of  atieat  aloa(  linca  inralld  to  MN.    If  MN  pas><s 

through  C,  the  centre  of 
1/  gravity  of  the  surfiicc,  as 
J  '  in  ig.  Ml  it  may  easily  be 
"c-*-  .jT,...— .  J*  ibawn  twit  the  total  pull 

stres.s  on  one  side  of  the 
neutral  .ixis  is  equal  to 
Fig.  i<).  the  total  push  stress  on 

the  other  side,  whatever 
be  the  form  of  the  surface  AB.   The  resultant  of  the  whole  stress 


.   AB  ii  

followai^  Let  g  be  aii 

ix  Hm  the  BCtttfal 


lie.  whose  moment  may  be  found  as 
Itcly  small  part  of  the  surface  at  a 
axis  through  C,  and  let  p  be  the 
intensity  of  stress  on  aS.  The 
motncnt  of  the  stress  on  rfS  is 
xpdS.  But  p  =  ;>iX'.ri  -  p,x;x, 
(see  fig.  29).  The  whole  moment 
of  (he  sttesa  on  AB  ic  JxpdS  = 
(/>,Xi)/J«S-*ilM  or  ^  J>,l!x,. 
where  I  is  the  MOBItat  01  inertia 
of  the  surface  AB  about  tlw  neutral 
axis  through  C. 

A  stres!-  -^uch  a«  that  shown  in 
fi(j.  J8  or  fig.  30  may  l*c  regarded 
as  a  uniformly  distributed  stress 
of  intensity  pt  (which  is  the  in- 
tensity at  the  centre  of  gr.ivity  of 
the  surface  C)  and  a  stress  of  the 
kind  shown  in  fis-  29.   The  rcsul- 

Fie  «A.  '*  ^   '*  'l"^ 

rie.  whole  area  of  the  surface,  and  it 

at  a  distanre  CD  from  C  ancb  that  the  moment  A^.CD- 

(p,  -  ft))I/x,  =  {p,+pS)lhct.    Hence  p»  -  ^i+«^.CD/I),  and 

/h-/>,(i-*.S.CD  h. 

Simplf  bfitding  rx  1  ur-^  when  .i  br.im  is  in  equilibrium  under  enu.il 
and  opposite  couples  in  the  plane  of  the  beam.  Thus  ii  a  beam  (fig. 
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Fig.  31. 


«v  aiiMMftnd  at  Ita 

V^dtepoftkmoftl 


be  loaded  at  tm  sointa  to  that  WA- 
Wi  and  Wb  is  tubjecied 


the  haiim  lying  batweaii  ^ 


to  a  simple  bending  stress.  On  any  section  AB  the  only  stn 
consiat*  of  pull  and  push,  and  has  for  its  re-sultant  a  couple  whoac 
moment  Nl=VVi/i=Wi/f  This  is  called  the  bendint  momml  at 
tlie  section.  If  the  stress  be  within  the  elastic  linnls  it  will  be 
distributed  as  in  fig.  3a,  with  the  neutral  axis  at 
the  centre  of  (jravity  of  the  jieetion.  The  greatest 
iii'fii-ii ir--  i>r  |ni-h  and  of  pull,  at  the  top  and 
bottom  edge  respectively,  arc  pt*Myi/I  and 
pi  —  Myt/l,  and  the  intensity  at  anv  paint  at  a 
disunce  y  alMV«  or  below  C  is  p=Myi\. 

Bendint  AqmnI  Ekulk  Limiu.—Let  the  bend- 
ing moment  now  be  increased;  non-claslic  strain 
will  bcfiin  as  soon  as  cither  pt  or  p-  cMCrils  the 
rorresixMiding  limit  of  eListicity,  and  the  ilistrilui- 
tion  of  stress  will  be  changed  in  coitscquencc  of 
the  fact  that  tha  onter  laycfB  of  the  beam  arc 
taking  set  while  the  inner  layers  are  still  follow  ing 
H<ioke's  law.    As  a  simple  iimance  we  may, 
consider  the  rase  of  a  material  strictly  etastir  i«p 
to  a  certain  stress,  and  then  so  pta.stic  that  a 
rel.iii\cl>  vers  LifK"^  amount  of  strain  is  piodun'i 
without  funher  change  of  si  re»,a  ( a'-e  not  ver)'far(rom  being  realized 
by  aoft  wiBtigbt  iioii  and  mild  si«l  ThediajpamofstNisvflli 
take  tha  fdCM  sbctched 
in  fig.  ^  If  the  clastic 
limit  w  (ny)  less  for 
compression    than  foi 
tcn--ion,  the  diak;rani  will 
be  as  in  fig.  34,  with  the 
neutral  mm  shifted  to- 
wards the  temion  side. 
When  the  Vieam  is  re- 
lieved from  external  Itxad 
it  will  he  left  in  a  state 
(if  iiiteriuil  stress,  repre- 
Dcnted,  for  the  ca.se  ol 
hg.  43>  by  the  dotted 
lines  in  that  figure. 

In  consequence  of  the 
action  whicli  has  been 
illustrated  bv  the^i-  tl^;urf•s,  the  moment  required  to  break  the  beam 
cannot  be  t  ali  ulaicd  b\  i  ikini,;  for  /  the  value  of  the  ultimate 
tensile  or  c«iiipre»sivc  strength  of  the  material  in  the  formula 
Mo/l/y,  because  the  distribution  of  stress  which  is  aMamed^  to 
exist  in  finding  this  relation  ceases  as  soon  as  ovcrstrainiiv  T 

Strain  produced  by  Brnding. — The  strain  produced  by  b 
5tres.s  in  a  bar  or  beam  is.  as  regards  any  imaginary  filantent  1 
along  the  liisgth  of  thi'  |iii're.  sensibly  the  siime  a«  if 
th.>t  tibrriL'iu  were  du«-ctly  pulled  or  coniprcs«<l  by 
itself.  The  resulting  deformation  of  the  piece  consists, 
in  tbe  firxi  place  and  chiefly,  of  curvature  in  the 
direction  of  the  lenKth,  due  to  the  longitudinal  extension 
and  compression  of  the  fil.iniinis.  .ind,  in  the  second 
place,  of  trans\er'-c  tlcxurr.  due  to  the  l.itfr,il  coni- 
presiion  and  extension  which  go  along  »ith  the 
lonj;itiidinal  extension  and  i onipr&sion.  Let  /i  (fig-  35) 
lie  a  short  pjrtion  of  the  length  <jf  a  Learn  strained 
by  a  bending  moment  M  (within  the  limits  of 
elasticity).  The  beam,  which  we  assume  (o  lie  originally 
straight,  liends  in  the  direction  of  its  length  to  a  curxc 
of  radius  R,  such  that  Hjl  =  y,:l>i,  tl  liciiv,i  the  change 
of  /  by  extension  or  comprcsiiion  al  a  distance  }'i  from 
the  neutral  axis.  But  U-/pi/E,  and  ^-Myt/I. 
Hence  R  =  EI/M.  The  transverse  flexure  is  not.  in 
general,  of  practical  impnrtam-e.  The  centre  of  curva- 
ture for  it  ts  on  the  opposite  side  from  the  centre  for 
longitudinal  flexure,  and  the  ndius  is  Rg,  whcie  #  is  tbe 
ratio  of  longitudinal  cxtcnshMi  to  lateral  contraction 
under  simple  pull. 

Ordinary   Bending  of  Beams. —  Bending  combined 
with  shearing  is  the  mode  0/  stress  to  whicli  beams  an 
otidinarily  subject,  the  load»,  or  externally  appUed 
forces,  being  applied  at  ripht  angles  to  the  direction  ■ 
of  the  UnKth.    l  et  UK  'lip.  ,161  be  any  rross-seclion  of  a  U  wm 
in  e<:)uilibrium.    The  [>i>rilijn  !i  of  the  beam,  which  lies  on  liiie 
side  of  HK.  is  in  equilibrium  under  the  joint  action  of  the  external 

1^ 


Fig.  i3. 


Fig.  34. 
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Fu  Fi,  Ft,  Ac.  may  be  referred  to  HK  by  intradiicinK  couples  whose 
moment*  arc  FiSi.  Ftx^,  VtXt,  &c.  Henre  (he  vtreM  at  HK  mu»t 
equilibrate,  fint,  a  couple  whose  moment  is  ZVx,  aad,  sccoimI,  a 
foKc  whu!«  value  i»  ZF,  which  tcnels  to  shear  U  from  A.  In  the-* 
Mjminatiun^  rtganj  mii-il  nf  lu'.ir-*  I'l-  luul  lo  ilii-  m^ii  i>f  fiiih  (one; 
in  the  diagram  the  sieo  of  Ft  is  opixisilc  to  the  sign  ul  Ki,  Ft  and  Fj. 
Thus  tba  atnw  at  UK  a^r  be  lentded  m  tktt.  due  to  a  bending 
nadMHit'  M  aqual  to  tbe  mn  of  nie  noowntt  about  the  section  of 
the  externally  applied  (oites  on  one  side  of  the  section  (ZVx).  ami 
a  thearing  force  equal  to  the  sum  of  the  forces  about  unc  siUc  uf 
the  Mction  (SF).  it  is  a  in.uier  of  fi>n\ei)iencc  only  whether  the 
fone^  ijii  IJ  or  on  A  lie  taken  in  rcckonitiK  tliL-  Ijt-nding  moment  and 
the  shearing  force.  The  l>endinj{  inooient  causes  a  unilormiy  varying 
normal  stress  on  HK  of  tbe  land  aiiMdy  liiacMaMli  tin  alieaniig 
force  cauie*  a  abeaiing  stme  in  the  olaae  of  tiM  taction,  the  dbtribu- 
tion  of  whidi  will  be  inveetigatea  later.  This  shearing  stress  in 
the  pfane  of  tlie_  aettioa  it  neccMarily  accompanied  by  an  «(|ual 
inien«tv  of  shearinit  stress  in  horizontal  planes  parallel  to  the  length 
of  the  LHram, 

'I'he  stress  due  to  the  bending  moment,  consisting  of  longitudinal 
puiil  ill  ttaments  above  the  neutral  ajda  and  longitudinal  i>uU  in 
Bfaunentt  below  the  neutral  axis,  is  the  thing  chiefly  to  be  considered 
in  practical  problems  relating  to  the  strength  of  beam*.  The  general 
formula  ^  — .Myi/I  becomes,  for  a  \xmn  of  rectangular  section  of 
breadth  b  and  iJi-pth  A,  pi -6M;AA''«l>M/SA,  S  bemR  the  area  of 
section.  Fur  a  ix^ain  of  circular  section  it  lieconies  ,' i  =  ,',J.M/»4'«» 
8M  I'SA.  The  material  of  a  beam  is  disposed  to  the  greatest  advantage 
as  regards  resistance  to  bending  when  the  form  is  that  of  a  pair  of 
flanges  or  booms  at  top  and  bottom,  held  apart  by  a  thin  but  ttifl 
web  or  by  ctoat-bractng,  as  in  j  bean*  and  braced  truMH.  la  ntch 
cases  sensibly  the  whole  bending  moment  is  taken  by  die  fhagaa: 
the  intensity  of  stress  over  the  sKx-tion  of  each  llanKe  is  very  ttearly 
uniform,  and  the  .irc.i>  ,ii  tii>ii  ol  die  tension  iinil  compression 
flanscs  iSi  and  Si  reH|>ectively  j  should  be  proportioned  to  the  value 
of  ine  ultimate  strengtht  in  teiuion  and  compression  /i  and  /„  so 
that  Si/|xS,/<.  Thus  for  cast  •iron  beam*  Hodgkinson  recom- 
mended that  the  tennon  flange  should  have  afat  times  the  Bcrtiotul 
area  of  the  compression  flange.  The  intensity  of  longitudinal  >ire»s 
on  the  two  tlantjes  of  an  I  t>cam  is  approximately  M,'S|fc  iind  M  S^, 


A  being  the  depth  from  ctnire  to  centre  of  the  llaniie; 

Diagrams  of  Hentliitg  Mtrmtnt  and  Skeanni  i-'orce. — in  U)e  ex- 
amim«iion  of  lrMde<l  Ixiams  it  is  convenient  to  reprcx-nt  graphically 
the  bending  moment  and  the  shearing  force  at  various  sections  by 
setting  up  onJinates  to  represent  the  values  of  these  ((uantitiet>  and 
so  drawing  curves  of  bending  moment  and  Khearine  force. 

The  area  cnclottd  by  the  curve  of  shearing;  forrc,  up  to  any 
Oldinate.  is  o<|ual  to  the  bending  moment  .i".  i In-  -.iine  >oi  lion.  I  or  let 
X  be  iTMTe.i-*-i|  to  x-f-ijc.  the  l>cnding  moment  changes  to  2;F(j:4-6jc), 
or  4\I=Jr2;F.  Hence  the  shearing  force  at  any  section  is 
eijual  to  the  rate  of  change  of  the  bending  moment  there  per  unit 
of  the  length,  and  the  bending  moment  is  the  integral  of  the 
shearing  force  with  respect  to  the  length.  In  the  case  of  a  coii- 
tiniHMis  distribution  of  load,  it  should  lie  ohser\ed  that,  whca  «  is 
incre.ivd  to  x  +  i.v,  the  moment  ch.inij;es  liy  an  adihiioMl  ttWMIBt 
whi'  h  dc(x.-nd5  on  (Sr;'  ,ind  may  therefore  be  neglected. 

fh u'ribulicn  of  Shranng  .Strtis. — To  ex.iminc  the  distribution  of 
shearing  stress  over  any  vertical  section  uf  a  beam,  we  may  cotuiider 

two  closely  adiaoent  tactions 
AB  and  UE  (fig.  37).  on  wbirh 
the  liending  moments  are  M 
and  M  t-J.Ni  respectively.  The 
resultant  horiz4>ntal  force  due 
to  the  liending  stresses  on  a 
piece  ADHG  enclosed  Ix!- 
tween  the  adjacent  sections, 
and  bounded  by  the  hori- 
zontal plane  <">H  , it  a  distance 
from  the  neiilral  axis,  is 
shown  liy  the  shadc^l  figure. 
Thi*  must  1)0  e^iui!il)rati><l  by 
the  horizontal  shearing  stress 
OA  GH,  which  it  the  only  other 
horiaontal  force  acting  on  the 
piece.  At  any  height  y  the  in- 
tensity of  resultant  horizontal 


GH 


.   ,  ...      .  ttrem  due  to  the  diScreoce  of 

dw  bendmg  momenta  is  tIM/I,  md  tho  idnit  hoiiaoiital  font  on 

^ J^y^y-  *  "^'"S  ^^'^  hrcadth.    If  f  be  the  intensity  of 

horizontal  shearing  stress  on  the  -section  GH,  tvlKne bmadth  is  «,  we 
have 

iMlix  is  the  whole  shearing  force  Q  on  the  section  of  the  beam. 


•id  tUtb  alio  the  IntaniiQr  of  vertical  ihcariog  ttrem  at  the  distance 


>  from  the  aantral  axia.   This  espKmion  may  coaveniently  Lc 

written  q "QAyM,  wltere  A  is  tlte  area  uf  the  surface  .^G  and  y 
the  liistance  01  its  centre  of  gra\ity  from  the  neutral  axis.  The 
intensity  y  is  a  maximum  at  the  neutral  i»xi»  and  diiiiiiu>he^  to  trro 
at  [lie  tuji  am]  iMiiloni  of  the  lieam.  In  a  lx:am  of  rectanRular 
section  the  value  of  the  shearing  stress  at  the  neutral  axis  is  q  max. 
mfQ/bh.  In  other  woid%  the  mjaimum  tnieniitir  o<  tbeering  ttraa« 
on  any  section  it  |  of  the  mean  rateiwity.  Shnimtfy,  in  a  beam  of 
circular  section  the  nuudmum  is  |  of  the  mean.  Thi-.  resnk  ia  of 
some  importance  in  application  to  the  pins  of  pin-;oini  ■.  wMch  may 
l>e  tfe.iieil  as  very  short  lie.ims  liable  to  give  way  by  shearing. 

hi  the  ci-c  ol  an  J  l>eani  wilh  wide  tiangcs  and  a  thin  web,  the 
above  exDrcakion  shows  that  in  any  vertical  »cciiun  9  is  nearly  con- 
ttmit  in  the  web  and  IniMniliremly  laeM  in  the  flanges.  Practically 
all  the  theariagf  ttiew  it  Dorne  hy  Out  web,  and  its  intensity  is  vtty 
nearly  ecjual  to  Q  divided  by  the  area  of  section  of  the  web. 

PnneiptU  Strtiut  in  a  Beam. — The  foregoing  analysis  of  the 
stresses  in  a  beam,  which  resolves  them  Into  longitudinal  pull  and 
pu.sh.  due  to  l)endinK  moment,  alonn;  with 
shear  in  longitudinal  and  trans>-ersc  planes, 
is  genarally  sufficient  in  the  treatment  of 
practical  caaes.  If,  however,  it  is  deiiiod  to 
find  the  (finction  and  maj^itmia  of  the 
principal  atnma  at  any  point  we  may  proceed 
thus:— 

Let  AC  (fig.  38)  be  an  indefinitely  small 
of  the  I 


portion 


horizontal  section  of  a  beam,  « 


on  which  there  is  onlv  shearing  streM,  and  let 
AB  be  an  indefinitely  small  poitioo  of  the 
vertical  section  at  the  same  nlaoet  on  which 
there  is  shearing  and  normal  Hwm.    Let  O 

lie  the  intensity  of  the  shearing  stress,  which 
is  the  same  on  AB  and  AC,  and  let  p  be  the 
intensity  of  normal  stress  on  AB:  it  is  required 
to  find  a  third  plane  BC,  such  that  the  stress 
on  it  is  wbolTy  normal,  and  to  find  r,  the 
intensity  of  that  Htres.s.    l^t  9  he  the  angle. 


Then  thecQuilibflim 


angM 

110  lie  determine<l)  which  BC  makes  with  Att 
of  the  triangular  wetlge  .^BC  requires  that 

rBC  co'^  »  =  />.AB-fv.AC,  and  rBC  sin  »-q.AB; 
or         (r— ^)  cosf^g  sin  0,  and  r  .sin  9>i{  cotf. 
Hence,  g'-rir-p), 

tan  26  -  21/ :p, 

The  positive  value  of  r  is  the  ^;re.inr  prin<  itial  Htres.s,  and  is  of 
the  same  si>;:i  p.  The  ncKati\e  \aliie  is  the  lesser  princiisal  stress 
which  occurs  on  a  plane  at  right  angles  to  the  former.  I'he  equation 
for  e  gives  two  values  corresponding  to  tiw  two  planet  of  fiiucipal 
stress.  Hie  greatest  intensity  of  shearfng  stress  occurs  on  the  pair 
of  plane*  i-iclined  at  45°  to  the  planes  of  principal  stresw,  and  its 

Drflrxwn  fj  Britm^. — The  deflcxian  of  beams  is  due  p.Tnly  to  the 
distortion  caused  by  shearm,;,  1  ut  i  Im  liv  u;  the  simple  liemliriK 
which  occurs  at  each  vertical  acction.  As  regards  the  second,  whjch 
in  most  cases  is  the  only  important  cause  of  deWeioon,  we  have  teen 
that  the  radius  of  curvature  R  at  any  tectton,  due  to  a  bending 
moment  M,  is  Kl/M,  which  may  also  be  written  t-ytlpu  Thus  tieams 
of  uniform  strength  and  depth  (and,  as  a  particular  rase,  beams  of 
uniform  section  subjei-ted  to  a  uniform  bending  moment)  liend  into 
a  circular  arc.  In  other  cases  the  form  of  the  bent  licam.  and  the 
rcsidting  slope  and  deflexion,  tnay  be  determined  by  integnniiw 
the  tmenxm  thnw^wnt  the  eiatN.  or  tar  •  gn^Me  imoeta,  vhici  ^ 
coMittt  In  drawfng  a  curve  to  wpftaent  me  bam  widi  its  canmtme 
grcativ  exaggerated,  after  the  radius  of  curvature  has  been  deter- 
mined for  .T  sufficient  number  of  sections.  In  all  practical  cases  the 
curvaitire  is  so  small  that  the  arc  and  chord  arc  of  sensibly  the 
same  lenj^h.  Calling  1  the  ancle  of  slope,  and  u  the  dip  or  detiexii  n 
from  the  chord,  the  iNiuation  to  ihc  nirvc  into  which  an  originally 
Stnigilt  beam  bend s  n^ay  Ix-  untrrri 

du  iPti  _  lit  _  EI 

(?7' "  j;; "  .\T" 

Integrating  this  for  a  beam  of  uniform  section,  of  span  I.,  supported 
at  iu  ends  and  loaded  with  a  weieht  W  at  the  centre.  «c  ha\e,  lor  the 
greatest  slope  and  greatest  deflexion,  respectively,  ti  LVi6EI, 
ui  •\VI.'/48E1.  If  the  load  VV  is  uniformly  distributed  over  L, 
«,-WLVa4El  and  «,-5\VLV384EI. 

The  additional  slope  which  sht^aring  stress  produces  in  any 
orii;iii.illv  linri/nnial  layer  is  j.'C,  where  q  h,  as  befcre.  tlie  ir.lensity 
n(  shearing  stress  and  C  is  the  modulus  of  rigidity.  In  a  round 
or  rc  ctanguter  bar  the  additional  defleaioa  due  to  shearing  is  scarcely 
aiipreriable.  In  an  I  beam,  with  a  web  only  thick  enough  to  resbt 
shear,  it  may  be  a  somewhat  conwderable  proportion  of  the  whole. 

Torsiom  ST  Solid  and  IIollcw  Shafts. — Torsion  occurs  in  a  Kir  to 
which  equal  and  opposite  couples  are  applied,  the  axis  of  die  bar 
being  the  axis  of  the  couples,  .md  gives  rise  to  shearing  stress  in 
planes  perjiendlcular  to  the  axis.  Let  AB  (liB.  39)  l>e  a  unifonn 
circular  shaft  held  fast  at  the  end  A,  and  twisted  by  ^  couple  applied 
in  the  plane  BB.   Assuming  the  strain  to  be  within  the  limit*  of 
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eUstkity,  a  radiui  CD  turns  round  to  CD',  and  a  line  AD  drawn  at 
any  distance  r  from  the  axi;.,  and  orit;inally  straight.  chan|;c!i  into 
the  helix  AD'.  I.*'!  9  It-  the  an^K-  which  this  helix  makes  with  lines 
p«rallcl  to  the  a«»,  or  in  other  words  the  angle  of  shear  at  the  dktanrc 


Fu..  39. 

r  (ram  the  axis,  and  let  t  be  the  angle  of  twist  DCD'.  Taking  two 
MctioM  at  a  diif  nee  4s  fmn  om  muotim,  we  have,  tbe  arr 
MC'itM.  Hence  q.  the  iMciiiity  of  eheariiis  itK«  ia  a  plane  of 
cilon.  \-aries  as  f,  liiiee  q-O  »Cr  The  KHiltant 

lit  of  the  whole  ahaBriiv  atr».s  on  each  pMue  of  enwa-iection 
is  equal  to  the  twisting  motncBt  M.  Thus 

Calling  fi  the  outside  radius  (where  the  shearing  stress  is  greatest) 
and  qi  its  intensity  there.  »e  ha\e  q  =  rt}t;r),  ami  ht  iiie.  t  pr  a  solid 
shaft,  9i  -zM/TCt*.  For  a  hollow  shaft  with  a  central  hole  of  radius 
ri  the  name  ffnamifng  appKea :  tfaa  lunita  of  fattfyarion  ane  now  n 
and  ft,  and 

^  *'"»(rt*-v»*)- 

The  lint-^  of  printifial  stress  are  obviously  hclires  inclined  at  45  to 

the  a\is. 

If  the  shaft  has  iiiiy  other  form  of  isettinn  than  a  solid  or  syni- 
metrieal  hollow  circle,  an  originally  ^[rJi^;hl  rji'.i.il  line  betonus 
warped  when  the  shaft  is  twisted,  and  the  shearing  atrc&s  is  no  longer 
proportional  to  the  (UMaaoe  from  the  axia.  llie  twisting  of  shafts 
of  square,  irianeubr  and  Other  sections  ha»  been  invemtigaied  by 
Saint -Venant.  In  a  square  shaft  (sidc^A)  the  stress  is  greatest  at 
the  middle  of  each  side,  and  its  intensity  there  is  q,  -  M o-rSiA'. 
For  round  sections  the  angle  of  twist  per  unit  of  length  is 


2M 


I  hollow  shaft*. 


^.ineoiidai>d^.^,^4_  ».i 
la  what  hae  bean  Mid  ahowe  it  b  attumeil  that  the  aHess 


within  tlwIhnltorelMticity.  When  the  twisting  couple  bincicaM'<l 
ao  tiiat  dib  Hmit  ia  paaaed,  plastic  >1cfaHag  faeguu  in  the  outermost 
layer,  and  a  larger  proportion  of  the  whole  etxess  falls  to  be  borne 
by  layers  m-ar»-r  the  rt-ntre.  The  case  h  «imilar  to  that  of  a 
lieani  lient  Ix'vond  tl.u  Lla^.tii::  limit,  dcscribc~<l  aliove  If  we  sup- 
pose the  process  of  twisting  lu  be  continued,  and  that  after  passing 
the  limit  of  efan^ty  the  material  it  caiMMe  of  micb  distortion 
without  fttfthcr  lac  warn  «f  duariaa  etiaa,  dm  dtotiftiition  ot  stress 
on  any  craaa  tactioa  will  ftnalhr  have  aa  appfoadmately  uniform 
vahie  «*,  and  the  moment  of  toraon  win  be 


/^*»ydlr-|t'W-f^). 


In  the  case  of  a  solid  shaft  this  gives  for  M  a  value  Rrcater  than  it 
has  when  the  stress  in  the  outermost  layer  only  rr.n  l.c^  thi  intcnM;> 
in  the  ratio  of  4  to  3-  It  is  obvious  from  thi-  1  nii-,ii!i  f  iiii  n  ih.ii 
the  ultimate  strength  i>l  a  shaft  to  resist  torsion  i?  na  niun  li  lui  ilile 
from  a  knowledge  of  the  ultimate  shearing  .strength  of  the  material 
than  the  ultimate  eniwuth  of  •  beam  to  resist  bending  is  dcducihle 
from  a  knowledge  of  the  teniile  and  crushing  strength.  It  should  \w 
noticed  also  that  as  regartls  ultimate  »tren|rth  a  solid  shaft  has  an 
impt^rianl  advantage  over  a  hollow  shaft  of  tne  same  elastic  strength, 
or  a  hollow  shaft  si>  proixirtioned  that  the  greatest  working  intensity 
of  stress  is  the  ^iim-  a^  in  the  wlid  shaft- 

1'utsltnt  Cominnrd  u-ilh  Bending. — This  important  practical  case 
b  nahaed  ia  a  crank-shaft  ( Ag.  40).  Let  a  force  P  be  applied  at  the 

crank-pin  .'\at  right  angles 
to  the  |jlane  of  the  crank. 
At  any  s<-ction  of  the  shaft 
C  (Ijetwecn  the  crank  and 
the  K-aring)  there  is  a 
twisting  inontent  Mf 
r.  AB  and  a  bcnditig  mo- 
ment M,-P.BC.  Thcrr 
is  also  a  direct  shearing 
force  P,  but  this  does  not 
require  to  be  taken  into 
account  in  calculating  the 
•tresa  at  pnint-t  at  the 
top  or  bottom  of  (he  cir- 
cumference   (where  the 


L 

A 


Fig.  40. 


intemoty  is  ^reatcstU  wnce  the  direct  shearing  stress  is  distributed 
■0  that  its  intensity  is  zero  at  these  points.  I  lie  stress  there  is 
oonaeqnently  made  up  o<  longitudinal   normal  sire**  (due  to  | 


bending),  ^-AMi/eri*,  and  diearinf  atrcae  (dna  to  tnnioa), 

-2\fi/wri'.  Combining  these,  as  in  )  64.  we  find  for  the  prin- 
dpal  stresses  r  =  jjM,*V(Mi'+M,«)|.'»f,«,orr-2P(BC*AC)Vi*. 
The  greatest  shearing  stress  is2P.  AC  rri'.  and  theaxeaof  prinoiial 
stress  are  iL.ilLi.t  o  »>  that  tan  2S  c=  M .  M ;  -  AB/BC  The  aide  o( 
greater  priiici|ul  stress  bisects  the  angle  ACB. 

Lmg  Celmmn*  md  Slnu :  Cmtmam  mi  BmdtK$.—A  kmt 
■tint  or  pntar,  compreMed  by  foroea  P  appHed  at  dm  ewb  in  the 
direction  of  the  axis,  becomes  unstable  as  n^ards  flexure  when  P 
exrt-cds  a  certain  value.  Under  no  circumstances  can  this  value 
of  P  t>e  exceeded  in  loading  a  strut.  But  it  may  happen  that  the 
inten-.ly  ul  -irrss  iiriMlucetl  \>y  smaller  loads  exci-c-ds  the  safe  com- 
pres.-Uve  strength  of  the  material,  in  which  case  a  lower  limit  of  load 
must  be  chosen.  If  the  applied  load  b  not  itiictly  axial,  if  the  strut 
i<  not  initiallv  straight,  if  it  b  subject  to  any  dcAadon  1^  tianevcne 
forces,  or  if  tne  modulus  of  elasticity  is  not  uniform  over  each  cma- 
section — then  loads  smaller  than  the  limit  which  causes  {nstability 
will  prrxluce  a  certain  deflexion  which  increases  with  increase  of  loao, 
and  will  give  ri.-*  to  a  uniformly  v.ir\  iiii;  sta-ssof  the  kind  illustrated 
in  figs.  and  30.  We  shall  first  consider  the  ideal  case  in  which  the 
forces  at  the  ends  am  strictly  axial,  the  atnit  imieuly  HniiiK  aad 
free  from  trraevcne  loads  and  perfectly  eymmetricnl  ne  to  elaetl 
Two  conditions  h.ivf  to  be  distinguisnea — that  in  which  tim  { 
are  held  by  pins  or  s<h  kets  which  leave  them  lice  to  rack,  and  that 
in  which  the  ends  arc  held  fixed.  Suppose  in  the  first  place  that 
the  ends  are  free  to  rock.  The  value  of  the  liMd  which  causes 
instability  will  be  found  by  considering  what  force  i'  applied  to  each 
end  would  suffice  to  hold  an  originally  straight  strut  ia  a  bent  State, 
supposing  it  to  have  received  a  small  amount  of  daatic  corwalttfc  ta 
any  way.  It  is  shown  by  KuW  th.it  the  force  required  to  maintain 
the  strut  in  its  curveiJ  state  is  P  =  r'El;L'.  and  is  independent  of 
I  he  i!erie\i  in.  This  means  that  with  this  particular  value  of  P 
i-.'.hiih  !(ir  hrcvitv  wc  shall  write  I'l)  the  strut  will  lie  in  neutral 
equilibrium  when  lient ;  with  a  v»\\ie  of  P  less  than  P|  it  will  be 
stable;  with  a  mater  value  it  will  be  unstable.  Howe  a  load 
exceeding  Pi  irOl  certainly  cause  rupture.  The  value  a*EI/L^ 
applies  to  struts  with  ends  free  to  rock.  If  the  ends  are  fixed  the 
elte<  tive  length  for  bending  is  reilui  eil  by  one  half,  so  that  P|  then 
is  .(r'KI;L'.  When  one  end  is  fixed  ant!  the  other  is  free  to  rock 
I'l  has  an  intermediate  value,  probably  at>out  i)ir'f-.l,  4L'. 

The  above  thcoi>'  assiens  P|  as  a  limit  to  the  strength  of  a  strut  on 
account  of  flexural  instwiUty ;  but  a  atnet  less  thaa  Pi  may  canso 
dirtK-t  crushing.  Let  S  be  the  area  of  section,  and  f,  the  strngth  of 
the  material  to  resist  crushing.  Thus  a  «trut  which  conforms  to  the 
ideal  conditions  sp<i  ifted  afiove  will  fail  by  simple  crushing  if /«S  b 
lesis  than  Pi.  hiii  bv  Ix-nding  if  /,S  t>i  gn-ater  than  V..  Hence  with 
a  given  material  ,m'l  form  of  secti  on  the  ideal  strut  will  fail  b\  dimt 
crushing  if  the  length  is  less  than  a  certain  multiple  of  the  least 
breadth  {easily  calculated  from  the  expression  for  Pi).  and  in  that  case 
its  sirenglh  will  be  independent  of  the  length;  when  the  length  b 
greater  tnan  this  the  strut  will  yield  by  bending,  and  its  strength 
diminishes  rapidly  as  the  length  is  increased. 

But  the  enn<Utions  which  the  aliove  this>rv  a*sume«  are  never 
realize<1  in  practice.  The  load  i»  never  strirtiv  axial,  nor  the  strut 
abjolutely  »traight  to  begin  with,  nor  the  elasticity  uniform.  I  he 
result  is  that  the  strength  is  in  all  cases  less  than  either/^  or  P|,  and 
the  results  of  experiments  are  best  expressed  by  tncans  of  a  formuh. 
which  is  in  part  eninirii  al.  giving  l  oni incmis  value*  f<ir  struts  of  any 
length.  For  \er\'  --liort  --tnits  we  have  six-n  th.it  the  ideal  breaking 
load  is /cS.  and  for  very  long  struts  it  is  ir'Kl  L'.  If  we  write 
P -/,Si'(i +/,SL' VKl).  we  have  a  formula  whi<  h  gives  correct 
values  in  these  two  extreme  case*,  and  intermediate  values  for  struts 
of  medium  length.  By  writing  this  P=/5/(l  -f  rSL'/l).  and  treating 
/ and  f  as  empirical  constants,  we  have  a  practical  formub  which  fita 
in  well  w  ith  ex|ierimental  rewlts  and  b  appUcabb  to  strata  of  any 
letigi  h  »  Ik'm  I  h<-  ends  aie  fice  to  ra^  For  fined  ends  |e  b  to  lie 
taken  in  place  of  f . 

Burslfitt  Stm[lh  of  Circuiar  Cylinders  and  Sphrrrs. — Spnix* 
remains  (or  the  consideration  of  only  one  ottHrr  mocle  of  stress,  of 
ffreat  imjH)rtaiH-e  from  its  occurrence  in  if 
iKiilcrs.  niiK-s.  hyfiraulic  and  steam  cylin-  ^  — 
ders  and  ^ims  The  material  of  a  hcnlow 
I  ylindcr.  subjrrtis.l  !n  iir.-s-.nre  from  within, 
is  thrown  into  a  stress  of  circumferential 
pull.  When  the  thickness  I  b  small 
compared  with  the  radius  R.  we  nwy 
treat  this  stress  as  uniformly  distributed 
over  the  thickness.  Let  p  Ik-  the  intensity 
of  fluid  [>re:.-:iire  within  a  hollow  circular 
i\hnii>'i,  .111  I  let  /  Ik'  the  intensity  of 
circumferential  stress.  Consider  the  force* 
on  a  small  rectangubr  plate  (fig.  41),  with 
its  sides  parallel  and  perpendicalar  to  the 
direi  tion  of  ihe  axis,  of  tengtit  f  and  width 
R».  10  iH-ing  <he  -^mall  an(^ It  tahtcnde 

at  the  axis.    Whatever  force*  act  On  thb  t.-,|  , 

pbtc  in  the  direction  of  the  Wda  aiO  ' 

equal  and  opposite.  The  rcnaining  ferns,  which  arc  in  equilibrium. 
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at*  P,  the  toal  pitman  from  within,  and  a  force  T  at  each  aide  due 
to  the  rirrumfeieiltial  stress.  P-pIRM  and  T-^flt.  But  by  the 
tri-iiiKli-  <if  furce*  (fig.  J^)  P-TM.   H.-tic-  /  =  /-K,  /.' 

The  ends  of  the  cylindt-r  "•.;■>■  or  may  not  Ix-  hcM  tugrthrr  dy 
I  in  the  cylindLT  si<k's;  if  they  arc.  ihi  ii,  w  h.itcvcr 
be  the  <orm  of  the  tmU,  a  i ransvcr.ie 
|p  Mctiofi,  the  area  of  whch  is  2)rR(, 
has  to  bear  a  total  force  ^R*.  _  Hence, 
if  /'  be  the  intensity  of  longitudinai 
ttrew./'  =  pR/2<  =  J/. 

A  thin  hollow  sphere  under  internal 
imferentUl  pull  in  .ill  directions.  To  tind 
its  value  con&iiicr  tlic  plate  of  Ag.  43.  There  arc  now  four  equal 
foiccs  T.  on  each  of  the  four  Met,  to  eqnililmte  tlie  ttadial  fom  P. 
Ham  P«9TW«iid/-|>R/X 

mdt  QMlifrr.— WTien  the  thickness  is  not  small  compared  with 
die  ndfan,  tile  radial  prcsnure  is  transmit t«l  from  l.iyer  to  layer  with 
nduced  intensity,  .mil  the  circumfcn-ntial  pull  diminishes  to»-nnls 
the  outside.  In  the  case  of  a  thick  cyliniirr  wiih  'ret-  i  ivk'  we  have 
to  deal  at  any  point  with  two  pri:>cip.tl  -.iri  NM  s.  rrnli.il  iikI  i  iaiitu- 
fiTfniial,  whicn  may  l>e  (li-n<iti'<l  l:v  fi  an<l  p'  ri-s| m  r-A  rK .  Sup- 
posing (as  we  may  properly  do  in  dealing  with  a  cylinder  which  is 
not  very  short)  that  a  transverae  stxriiun  originally  plane  remains 
plane,  the  longitudinal  strain  is  unifurm.  Since  there  is  no  longi- 
tudinal stress  this  stniin  is  due  entirely  to  the  Lateral  .irtion  of  the 
stresses  p  and  p',  and  il.s  .inimmt  is  {p+p')!oK.  lUnn-  at  .ill 
point*  p+p^  —  caoMant.'  Further,  by  coniiderim  the  equilibrium 
of  anr  tifai  faijw,  aa  we  hawa  alnady  caaifcletad  that  of  •  tUa 

cylinder,  wo  h.»ve  ^  !>'■)=/>'. 

These  two  equations  give  by  integration,  p  =  t'+V:r',  and 
P'  =  C-C'.>'. 

If  ri  be  the  external  and  fj  the  internal  radius,  and  Po  the  pressure 
on  the  inner  surface,  the  ronditiona  that  p—ft  wncn  rsri  ami 
*ttO  when  f-r,  give  C  =  - p^fffin' - rf)  and  C'--Cr,'. 

Hence  the  circunifercntial  stress  at  any  radius  r  is  p'  - 
-/Vi'd +ri';>')  ('I'-ri').  .\t  the  in>ide,  w'hire  this  i*  gn-.itesi, 
its  value  is  —  p-.'ri'  +  r,^);ir,'' —  r,'') — a  fit.Mntity  always  greater 
than  pxu  however  thick  the  cylinder  is. 

In  the  construction  of  juns  v.irious  devices  lu»\-c  been  used  to 
equaliae  the  circumferential  tennan.  With  cast  nin*  a  chilled 
core  hai  been  einpluj  ed  to  make  the  inner  layers  aoiidify  and  cool 
first,  w)  that  they  arc  afterwards  compressed  by  the  later  contrac- 
liun  uf  the  outer  la\ers.  In  guns  luiilt  up  of  wrinpght  irtin  or  steel 
hoop«  the  hoops  are  bored  small  by  a  regulated  amount  iind  arc 
ahrunk  on  iv.-r  th'-  luirn  l  or  omt  the  in-M  r  lioops.  In  J.  A.  Long- 
ridge's  s>  sttm,  largely  usr«l  for  luNivy  ordnance,  the  gun  is  made  by 
winding  steel  wire  or  ribboo,  with  auitaUe  initial  temwn,  tm  a  central 
steel  tiiDc. 

The  circumferential  stress  at  any  point  of  a  thick  hollow  sphere 
ex|j<j*e<l  to  intern.il  fluid  pressurf  is  found,  by  a  process  like  that  of 
the  last  paragraph,  to  U-  - piJ'j'ii  -i- r,','ir*)/{ri*—r,'),  which  gi\t><, 
for  the  greatest  tension,  the  value 

-Mn*+2r,'),2(r.«-r,').  (J.  A.  E.) 

nUBk,  a  village  of  Piedmont,  Italy,  in  the  provioce  of 
NovBiB,  ■tualed  on  the  weat  sde  of  taf*  Iteggioie,  on  the 
Sigyton  nflway,  10  m.  N.  of  AnM,  47J  ft.  above  aaa-level. 
Pop.  (1901),  1477.  It  iamnaikable  foe  the  heauty  of  its  scencty 
■od  for  it*  fine  viOat,  and  it  a  favourite  icaait  in  spring,  summer 
and  autumn. 

STRICKLAND,  AGNBS  (1806-1874),  English  historical  writer, 

was  lion,  ill  iS<yi,  the  third  daughter  of  Thomjvs  Strickland,  of 
Reydon  Mali,  Sulloik.  Her  first  Iiler:ay  cflortH  were  historical 
romances  in  verse  in  the  style  of  Walter  Scotl^ — Wori  i-.;!,.  r  h'u  ld 
(published  without  date),  Demetrius  and  other  J'ocms  (iSjj). 
From  this  she  passo!  to  prf>sc  histories,  written  in  a  simple  style 
for  the  young.  A  picturesque  sketch  of  the  Pilgrims  of  Walsint- 
Jum  appeared  in  1S35,  two  volumes  of  Tales  and  Stories  from 
Hiiltry  in  the  following  year.  Then,  with  the  assastance  of  her 
riater,  she  projected  a  more  ambitious  work,  The  Lives  of  ihe 
Glwnu  Em^nd,  from  Matilda  of  Flandeca  to  Queen  Anne. 
The  fnt  vohtine  appeared  in  TS40.  the  twelfth  and  last  In  1849. 

Mba Stiicklaiv.i  was  a  '.varm  p;vrti;,in  on  (hi-  tiiK-  of  roy.iUy  and 

*TUa  cottdition  is  realized  in  practice  when  the  fluid  causing 
ioacfeal  prcaMiic  ia  hald  in  by  a  piston,  and  the  sireas  between  this 
pMpn  and  the  other  end  of  the  cylinder  is  taken  by  some  other  part 
01  the  structure  than  the  cylinder  sides. 

*The  solution  which  follows  in  the  text  ia  applKable  even  when 
there  is  longitudinal  stn^aa,  provided  that  the  longitudinal  stress  is 
uniformly  distributwl  over  each  transverse  section.  If  we  call  this 
stress  p',  the  longitudinal  strain  is  p'lli,-\-[p-\-p')h^.  Since  the 
whole  atnin  ia  umform.  and  0'  it  uniform,  the  sum  of  p  and  p"  >■ 
eonattnt  at  all  potntSi  aa  in  the  caaa  where  the  ends  are  free. 


the  churdi,  but  she  made  industrioiiB  study  of  "  official  lecsords 
and  other  public  dorun.cni 5,"  k'ivc  copious  extracts  from  them, 
and  <lrew  interesting  pu  tuns  i  t  mantiers  and  customs.  While 
engageii  on  this  work  she  foiirid  linic  in  1843  to  c<lit  the  Letters 
of  iiary,  Queen  of  Siols,  whos»:  innocence  she  champione<l  with 
enthusiasm.  In  1850  she  followed  up  her  Queens  ff  En^Und 
with  the  Lives  of  the  Queens  of  Scotland,  completing  the  series  in 
eight  volumes  in  1851^  Unresting  in  her  industry,  she  turned 
nest  to  the  Bachelor  Kings  of  Enf^cnd,  about  whom  she  published 
a  volume  in  ifi6i.  The  Lives  ef  Ike  StH»  Biikops  followed  in 
ittS6— after  a  tonga  inteival,  part  «f  wUdi  waa  cmpl^ed  in 
pmdndng  an  abridged  vtrtJon  of  her  Qusetu  of  Smifaitd.  Her 
last  wnill  was  the  Lites  of  the  Last  P«m  Ikmrt  MieisttSf 
pabKihed  in  1872.  In  1871  she  obtained  a  cndi-fiit  pcawni 
of  £100  in  recognition  of  her  acrita.  She  died  on  the  8th  of 

July  1874, 

A  L<;'r  I  \  Hit  sister,  Jane  Margaret  Strickland,  appeared  in  1887. 

STRICKLAND.  HUGH  EDWIN  (181 1-1853),  English  naturalist 
and  geologist,  was  born  at  Kighton,  in  the  Eaat  Riding  of  Voik- 
shire,  on  the  2nd  of  March  181 1,  and  was  grandson  of  Sit  George 
Strickland,  Bart.  As  a  lad  be  acquired  a  taste  for  natural  history 
which  dominated  Ida  life.  He  received  bia  early  edtication  from 
private  tnten  and  In  i9a9  enteied  Otid  Colkge,  Onford.  He 
attended  the  aaatoorfeel  leetiatea  of  Dr  John  KMd  and  the 
geological  lectures  of  Sr  W.  BncUand  and  he  became  greatly 
ir.teresteil  V>otli  in  zoology  and  geology.  He  graduated  B.A.  in 
185 1,  and  proceeded  to  M..'\,  in  the  following  year.  Returning 
to  his  home  ,it  (  rncombc  House,  near  Tewkesbury',  he  liegan 
10  study  the  gc<ilogy  of  ihc  Vale  of  Kvesham.  tommunicalitlg 
pajK-rs  to  the  (ieolopical  Society  of  London  i  I  'l  i  5-18  ).  He 
also  gave  much  attention  to  ornithology.  Becoming  atijU.iinte<i 
with  Murthison  he  was  ititroduce*!  to  William  John  Hamilton 
(1805-1867)  and  accomp.anied  him  in  i8j5  in  a  journey  through 
.\sia  Minor,  the  Thracian  Bosporus  and  the  Island  of  Zante. 
Mr  Hamilton  afterwards  published  the  rctnlu  of  this  JooiDey 
and  of  a  subsequent  excursion  by  hbnielf  to  Armenia  in  Rtseardmt 
in  Asia  MUur,  Ftnlttt  and  vlrMMMlfl  (i&m).  After  hia  ntuxn 
in  1836  StifcUand  hnmght  before  the  Geoloijal  Sodety  aeveral 
papers  on  the  geology  of  the  districts  he  had  visited  in  southern 
Europe  and  Asia.  He  also  described  in  detail  the  drift  deposits 
in  the  counties  of  Worcester  and  Wiirwick.  dra.vinp  particular 
attention  to  the  fluvi.atile  deposits  of  Cropthornc  in  which  remains 
of  hip]M>potarr  us.  itc.  were  foun<l.  With  -Murehi&on  he  read 
before  the  (jculogitai  Society  an  important  paper  "On  the  L'ppcr 
Formations  of  the  New  Red  Sandstone  System  in  Cilouccstcrshirc, 
Worcestershire  and  Warwickshire"  ( Trans.  Geol.  Soc.,  1840).  In 
other  papers  he  describcti  the  Bristol  Bonc-bcd  near  Tewkesbury 
and  the  Ludlow  Bone-bed  of  Woolbopc.  He  was  author  likewise 
of  ornithological  memoirs  communicated  to  the  Zoological 
Society,  the  Anm^  and  Mafpmne  tf  Natural  Hktory  and  the 
Britidi  Aaaociatfon.  He  akn  dfetr  np  tike  icpeit,  In  1843,  of  a 
comnHlee  appointed  by  the  Britiib  Aaaodation  to  couider  the 
rule*  of  zoological  Domendsture.  He  was  one  of  tbe  founders 
of  the  Ray  Sodoty  suggested  in  1843  and  establlahed  In  1844,  the 
object  being  the  publication  of  works  on  natural  history  which 
could  not  be  undertaken  by  scientii'iC  scKncties  or  by  publishers. 
For  this  society  Strickland  corrccti-ii,  enlarged  and  edite<t  the 
MS.  of  .Agassiz  for  the  Bihliographin  /.nologiac  rt  Cn^^f^iiXe  (1848). 
In  1845  he  e<lited  with  J.  Buckman  a  second  and  enlarged  edition 
of  Murchison's  Outline  of  the  Geology  of  the  nei^hlmurhood  of 
Cheitenham.  In  1846  he  settled  at  Oxford,  and  two  years  later 
he  issued  in  conjunction  with  Dr  A.  O.  MdvQle  a  mirk  on  The 
Dodo  and  its  kindred.  In  1850  he  was  appointed  tieputy  reader 
in  geology  at  Oxford  during  the  iUneaa  of  BucUand,  and  in  1852 
he  was  elected  F.R,S.  IntliefaOa«ingyaar,afl<ratUiidingthe 
meeting  of  the  Britfah  Aaaedation  at  HiiO.  heveat  (oenunfaie  the 
cuttings  on  the  Manchester,  SheflSeM  ft  Uncolwhiie  ndlw^r  near 
Retford,  and  be  was  there  knocked  down  and  kffled  by  a  train  en 
the  14th  of  September  185,^  He  was  buried  at  Deerhurst  church 
near  Tewkesbury,  where  a  memorial  window  waa  erected. 

See  jr«NMir>  ^  JT.  E.  SttkMttU,  by  Sir  Wlliam  JaidfaWh  Bait. 
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STRIEGAU-^TRIKES  AND  LOCKOUTS 


RHMUUI. » town  of  Qmnnf,  in  tli*  rnwiira  pravince  of 
SSUba,  m  tte  Striegau  Water  (Slriegauer  IFotHr),  je  by  nil 
S.W.  of  Biahu.   Pop.  (iQos),  13,427.  ItoontaiiufDiirRoiiiu 

Catholic  churches,  among  which  is  that  of  St  Peter  and  St  Paul, 
with  a  vaulted  n»f  100  ft.  in  heiRht,  the  highest  in  Silesia;  a 
I*rotcstant  church  an<l  numerous,  i-tlucational  :ini\  charitable 
institutions.  The  clii«.f  iiniustrit-s  nf  the  pliici'  are  the  mjikiiiRof 
fic.irs,  malt  and  m.^irhim-ry;  ;ils<)  of  .alliums.  fMjrtfolios  .-im!  oihcT 
artirlcs  in  leather,  (iranile  is  qLi.irrie<l  in  the  neif;hlxmrliooti 
and  there  is  an  extensive  trade  in  Krain.  It  was  near  Striegau 
that  Frederick  the  Great  gained  the  important  victory  usually 
Bomed  after  the  village  of  Hohenfriedberg,  on  Uie  4tll  of  June 
>745.   The  town  rights  of  Stricgtu  date  from  1149. 

SIBIKBS  AND  LOCK-OOIS.  A  ttttkit,  la  the  labour  sense, 
fa  a  itoppofe  oi  work  by  cmnmnB  apeeniait  on  the  put  of  a 
body  of  wnfcipoqiib  far  tho  puqnw  of  obtainhif  or  tcslitlag  a 
change  In  the  OOudkkHiS  of  tmsikiymiBalt.  Ho  body  of  work- 
people may  belaifeoraoMll,  aadtfNcawMioBaf  work  may  be 
■imukaneons  or  gnduil;  *4.  If  tho  notiooi  to  oeaie  work  happen 
to  expire  at  different  dates,  the  cessation  may  nevertheless  be 
a  strike,  pro\Hded  it  takw  plarc  .xs  the  result  of  a  common 
agreement.  It  will  be  .seen  from  the  abos'e  definition  that  a 
Strike,  though  the  imn;ol;a:e  result  of  an  agreement,  formal  or 
tacit,  on  the  part  of  work  f>eop!e  to  withhold  their  laliour,  may 
originate  in  a  deman<i  on  the  pari  of  llu-  rnipli.yer  as  well  as  <jn 
the  part  of  the  cinployts.  In  the  former  ease  the  stoppage  is 
often  (though  loosely)  termed  a  "lock-out."  It  i.^  obvious, 
however,  that  to  distingtjiah  stoppages  as  strikes  or  lock-outs 
MCOrdillg  to  the  source  of  the  original  demand  for  a  change  of 
conditions  would  lead  to  a  very  arbitrary  and  misleading  classi- 
fication. Frequently  it  is  not  easy  to  say  which  side  made 
the  original  demand  to  which  the  diqiute  is  to  be  altiifauted, 
aad  fnqueatly  a  stoppage  it  the  rcMlIt  of  •  bnak-dom  of  nego- 
tktioos  in  the  ooiwH  of  whkh  deiwDdB  have  been  mde  1^  both 
lidee.  Moreover,  in  so  far  as  the  dfatfaictiaa  can  be  drawn,  it 
would  lead  to  the  result  that  in  ahnmt  aU  cases  a  dispute  in 
times  of  improving  trade  would  be  termed  a  strike,  and  in  times 
of  dcclininK  trade  a  lock-out.  It  is  not  possible  to  fr.imc  an 
entirely  satisfactory  definition  of  a  lock-out  whii  h  shall  enable  it 
alwa>'s  to  be  di.seriminated  from  a.strikc.  It  may  Ik-  noiiied  that 
the  attempt  to  make  this  distinrtion  has  been  aliaiidoneii  in  the 
board  of  trade  statistics  sinee  iSg4.  both  kinds  of  stopiviges  being 
now  included  under  the  comprehensive  title  of  "  trade  disputes." 

The  only  basis  of  distinction  between  a  "  sttike  "  and  a  "  lock- 
oat,"  which  fa  fuiiiciently  definite  for  precise  or  statistical 
|NU|MMei,  fa  the  eiNirce  from  which  the  actual  notice  to  cease 
mA  auaate%  ocMatioos  leniltiac  from  notices  given  by  the 
onqdogm  boDg  termed  "  lock-outs,"  while  those  which  either 
Rsnh  from  noticce  giveo  by  the  men,  or  from  their  withdrawal 
fram  iKwk  without  notioe,  would  be  termed  "  itdkee."  But 
whether  the  term  "  lock-out  "  be  restricted  as  above.  Of  aMlied, 
as  in  the  popular  use  of  the  term,  to  any  dispute  in  wfefch  the 
employers  appiar  to  be  '.he  aKKri-^Jsors,  the  distiiiLlion  docs  not 
atlord  a  sound  basis  for  the  statistical  classitication  of  disputes. 
The  source  of  the  actual  notices  to  leave  work  is  often  quite  an 
unimportant  matter;  while,  on  the  other  hand,  if  the  ordinary 
current  use  of  ihe  lcr::i-T  1m-  followed,  there  will  be  many  di^putc-s 
which,  according  to  the  workmen's  view,  should  l>e  ti  rmed  lock- 
outs, and,  according  to  the  employers,  should  be  lcrme<l  strikes — 
a  difficulty  which  was  wdl  illustrated  in  the  controversy  as  to 
whether  the  "strike  clauses"  in  admiralty  contracts  could  be 
invoked  in  the  case  of  work  stopped  through  tlie  engineering 
dispute  of  1897.  In  the  present  article,  therefore,  no  distinction 
fa  drawn  for  atatfatical  purposes  between  a  suiko  and  a  lock-out . 

Authtr  dllthictlen,  perhsfw  of  greater  impoftanoe  than  the 
ahewsi  hot  wUA  ta  pnctieo  it  fa  sonwaimg  dUBouk  to  tow, 
fa  between  a  itop|>e0e  in  finxiaace  of  a  trade  diipate  and  a 
stoppage  due  to  a  bona-fidc  dismissal  or  change  of  employment 
arising  from  the  intention  of  an  employer  to  cease  to  employ 
a  jjarlicular  set  of  men,  or  of  a  group  of  workmen  to  ce.i-sc  to 
work  for  a  particular  employer.  Generally  speaking,  a  slop- 
page  may  lightly  he  termed  a  ttade  dfapnte  if  thete  be  an 


on  the  part  of  both  pwtki  (at  iMit  at  the  I 
to  restune  the  idatioaa  of  twphytt  aad  employed  on  the 

•atiifoctien  of  cerufai  qxcifiea  conditlona.  where  the  wil- 

lingncss  to  resume  this  relation  crisis  on  one  side  iHfy  the 
question  is  more  diflicult,  and  accordingly  it  is  not  uncommon 
for  an  employer  to  deny  the  existence  of  a  tra<le  dispute, 
although  the  nun  formerly  in  his  employ  may  be  actually 
drawing  "  strike  ])ay  "  from  their  unions  and  "'  picketing"  his 
works  to  prevent  their  places  beinK  tilled.  Such  cvscs  sometimes 
arisf  !ien  the  workmen  ccmsider  that  the  dismissal  of  .some  of 
their  colleagues  is  due  not  to  personal  faults  or  slackness  of 
employment,  but  to  some  coIUi  tivc  action  which  they  have 
taken,  or  to  their  membership  of  some  organization.  Broadly 
qwaking,  howem,  the  distinction  is  that  a  trade  dispute  fa  a 
tempoiaiy  fteppege  entered  into  to  obtain  or  to  reifat  a  chanfo 
of  conditioaa  oif  employnent. 

The  eaaence  of  a  atrike  or  lodt-out  fa  a  refusal  on  the  part 
of  a  number  of  workmen  collecttvely  or  of  an  employer  to  renew 
contracts  of  emplosmient  except  on  certain  changed  conditions. 
This  simple  situation  may  be  complicated  by  actual  breaches 
of  contract,  as  when  a  Iwdy  of  work-pe^jjile  leave  wcrk  without 
notice,  or  by  attempts  on  their  part  to  prevent  other  x>cTsons 
from  entering  into  contr.-uris  of  service,  or  to  persuade  other 
persons  to  terminate  or  break  their  rontrarts.  But  such 
features  as  these,  ihoush  common  to  n:ajiy  strikes,  arc  not 
essential.  The  question  of  (he  legal  position  of  strikes,  and  of 
the  methtxls  adopte<I  for  the  conduct  of  strikes,  is  discussed 
below.  Here  it  is  only  ncces.sary  to  (loini  out  that  strikes, 
as  such,  arc  incidents  arising  out  of  ihe  modem  relationship 
of  free  contract  as  between  employers  and  workmen,  and  have 
little  real  analogy  with  the  revolta  of  servile  or 
in  ancient  or  medieval  times. 


Trad*  DitpuUs  in  the  UnUtd  Kim^tm. 
Sfaice  1888  the  board  of  trade  have  kqt  a  record  of  strikes 

and  lock-outs  in  the  United  Kingdom.  The  following  table, 
l)a.scd  on  the  official  returns  published  by  that  department, 
shows  the  number  and  importance  of  thfse  Itoppegea  in  the 

Unilc-d  Kingdom  from  1893  to  1907; — 


Year. 

.Numlier 
of  Du- 
puies. 

Number  o(  Work-poopic  affected. 

Aggregate 

Duration  in 
Working  Days. 

Directly. 

Indirectly. 

Total. 

■  »<J3 

615 

594.149 

40.15* 

634.301 

30.467.765 

l(H)4 

929 

257..314 

67.934 

315.248 

9,529.010 

•895 

745 

*07.239 

55.«84 

»63,i23 

5,724.670 

1896 

936 

147.950 

50.340 

198,190 

3.746,368 

1897 

864 

«67.45.^ 

63,814 

330,267 

10,345.523 

7" 

200,7(19 

53.1.18 

253.907 

15.389.478 

I8w 

719 

t38.05« 

4'-i59 

lHo,2i7 

2,.SI(>.4l6 

1900 

648 

135.145 

5,(.,VJ3 

1901 

642 

11 1.437 

"79.54'» 

190a 

116.834 

"39.N43 

25<>,Wi7 

.?.479.255 

1903 

% 

93.515 

23.386 

1 16,901 

2,338.6*1*1 

1904 

3.S.S 

56,3*0 

30.838 

87,308 

1,484.320 

1905 

67.653 

35.850 

93.503 

3.470.189 

1906 

»r90I 

»7.77» 

3,028,816 

1907 

100,728 

46.770 

U7.49I 

3,163,151 

It  should  be  noted  that  by  "  indirectly  affected  "  are  meant 
the  work-people  employed  in  the  same  establishments  as  (hose 
or:  si  like,  who  arc  thrown  out  of  e:n|i!oyinent  owiiiK  to  the  strike, 
but  arc  not  themselves  engageii  in  it.  The  board  of  trade 
statistics  do  not  take  into  account  the  penou  employed  in 
kindred  trades  who  arc  indirectly  aflectctl. 

.'\n  important  thing  to  note  about  the  above  statirtis  fa 
that  in  many  yean  they  are  dominated  by  a  few  large  disputes. 
Some  of  the  horgw  catea  are  shown  00  the  foUowing  page. 

In  t907  4S7  of  the  lecorded  di^putce  (or  about  fnir-fiftha 
of  the  mole  number)  aooonnted  fw  kn  An  oa«4hfari  of  the 
total  time  kwt,  and  this,  it  n  to  be  remembered,  fa  after  the 
very  small  disputes  have  been  exdoded. 

By  "  acKTcRate  duration  "  or  "  time  lost  "  b  meant  the 
product  of  the  number  aficctcd  multiplied  by  the  duration 
of  the  dupnte  in  iraildng  dayv,  with  aome  »Bomnoe  Cv  those 
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who  have  found  work  elsewhere  or  been  replaced  by  others. 
Though  this  figure  ia  the  liest  general  index  of  the  importance  of 
the  disputes  of  cnrh  year,  it  is  hut  a  rough  approximation  to  the 
time  actually  lost  through  disputes. 


when  there  is  most  room  for  bona-fide  disagreement  as  to  the 
conditions  of  the  labour  market.  Iliese  are  undoubtedly  the 
most  critical  times  in  the  relations  of  employers  and  employed, 
hut  the  disturbing  influence  of  accidental  causes  is  too  great 


Year. 

PriiKipal  ni.ipiil«-*  of  thu  Year. 

All  other  Disputeii. 

Trade  ami  Locality. 

Numlior  tit 
Work- people 
af}oclL-d. 

Aggregate 
Duration  in 
Working  Da>s. 

Number 
U 

l>is]>utv». 

Number  of 
Work-people 
affected. 

Aggn^ate 
Duration  in 
Working  Days. 

'893 

1894 
«»95 
1897 

)  Coal  Miners  (South  Wales  and  Monmouth) 
Cijal  Miners  (Scotland)  

Enjjimx-rs,  Machinemen  and  others.     .  | 
S  Engineers,  .M.ichinemcn  antl  other? — conlinurd  S 
1  Coal  Miners  (South  Wales  and  Mimmouth) 

300.000 
9o.(X)o 
70,000 
46,000 

47.500 

100,000 

21. 137.000  ( 

5,600,000 
1,564,000 
t  5. 73 '.000 

?    I.IIS.OOO  / 

11,650,000  s 

613 
928 
744 
8*3 
710 

244.301 

255.J48 
217.123 
182,767 

•  53.907 

7.830.765 
3,939,010 
4,160,670 
4.614.523 
2,52 '.478 

For  example,  if  a  strike  causes  a  postponemeitt  or  accumulation 
of  work,  the  extra  demand  for  lalxtur,  and  the  overtime  worked 
after  its  conclusion,  may  partially  compensate  for  the  stoppage. 
On  the  other  band,  if  a  di^fiutc  should  drive  away  trade  or 
cause  the  closing  of  works,  it  may  lessen  the  field  of  cmploymi-nl 
for  a  long  period  after  its  termination,  and  such  lost  time  cannot 
be  taken  into  account  in  the  estimates  of  "aggregate  duration." 

For  these  reasons  all  estimates  of  wages  lost  through  disputes 
are  somewhat  fallacious.  The  real  importance  of  strikes  lies 
less  in  the  value  of  the  actual  time  consumed  by  their  duration, 
than  in  their  indirect  effects  on  the  organization  and  efifective- 
ncss  of  the  industry,  and  on  the  relations  of  employer  to  cm- 
ployed,  and  also  in  their  reaction  on  the  conditions  of  allied 
trades.    The  comparative  insignificance  of  the  actual  loss 


Mna  Aontiat 

PerccniiKC  of 
Total  Number 
rmiJoyr.J  •  tio 
wrtr  aflerteij 
liy  VitpuUt. 

PeRmtajr^  of 

WorkinK  Tirae 
octupwtl  tiy 
UupuUS. 

Giwp  ol  Tnda. 

Number 
ol 

Daputo. 

Nuinbcrot 
Work  people 

affected 
(tlirFcHy  sntl 

iwlitwlly  1. 

Ajotrrnte 
t>uratioa  in 
Working 

Building  

Mining  and  Quarrying  . 
Metal,  Engineering  and 

Shipbuilding 
Textile  

Other   

43 
133 

95 

90 
36 

7* 

5.360 
87.509 

22.470 
27,736 
4.99a 
9.047 

234.651 

i.34JJ,a89 

534.549 
326.468 
104.619 
180.793 

05 

8-7 

16 

3-3 
0-7 
0-2 

0-07 

0-45 

013 
0-09 
0-05 

O-OI 

All    Industries,  except 
Agricultural  Labour- 
ers, 5«aroen  and  Do- 
mcstk:  Servants  . 

469 

157.OU 

2.729.369 

1-6 

0-09 

to  production  owing  to  the  mere  loss  of  time  caused  by  strikes 
will  be  seen  from  the  fact  that  the  total  duration  of  strikes 
during  the  seven  years  tQOi-t907,  if  spread  over  the  entire 
adult  male  working  population,  would  be  equivalent  to  lesa 
than  the  loss  of  one-third  of  a  day  per  head  per  annum.  As 
a  matter  of  fact,  however,  the  loss  owing  to  strikes  is  very  un- 
equally distributed  over  the  industrial  population.  In  large 
groups  of  industries,  e.g.  agriculture,  strikes  are  of  rare  occurrence. 
In  others,  such  as  the  building  trades,  they  are  frequent,  but 
mostly  small  and  local;  while  in  mining  they  are  not  only  fre- 
quent and  often  prolonged,  but  in  many  cases  they  involve 
large  numbers  of  persons  and  extend  over  wide  areas.  Thus 
on  an  average  of  the  seven  years  IQ01-1907  there  were  43 
disputes  annually  in  the  building  trades,  and  133  in  mining  and 
quarrying,  but  the  latter  disputes  have  involved  nearly  seven- 
teen times  as  many  persons  and  had  an  aggregate  duration 
nearly  six  times  as  great.  Intermediate  between  these  groups 
of  trades  is  the  metal,  engineering  and  shipbuUding  group, 
in  which,  more  perhaps  than  in  any  other  group,  the  importance 
of  disputes  varies  according  to  the  state  of  trade. 

The  principal  facts  relating  to  the  distribution  of  trade  dis- 
putes among  the  more  important  groups  of  trades  are  given  in 
the  above  table  for  the  mean  of  the  seven  years  1901-1907. 

It  would  be  natural  to  expect  that  trade  disputes  would  Ix 
most  prevalent  at  or  just  after  a  turn  in  the  tide  of  employment, 
XXV.  33 


to  enable  any  regular  law  of  variations  in  disputes  to  be  estab- 
lished by  statistical  evidence.  It  is  to  be  remembered  that  in 
recent  years  there  has  been  a  great  development  in  the  means 
available  for  avoiding  stoppages  by  conciliatory  action  (see 
.\MBirHATluN  A.su  <!onciua  jion),  anid  this  of  itself  would  greatly 
complicate  the  task  of  tracing  any  corrcsfxindcnce  between 
the  prevalence  of  actual  !itop|>ages  and  the  state  of  employ- 
ment. Broadly  it  may  be  salii  that  the  great  majority  of  up- 
ward and  downward  changes  of  wages  are  settled  nowadays 
without  strikes,  and  in  many  trades  actual  stoppages,  instead 
of  being  a  norm.il  fciturc  in  the  relations  between  employer 
and  employed,  are  rather  to  be  looked  on  as  cases  of  accideDtal 
breakdown  of  the  recognized  machinery  of  negotiation. 

The  causes  of  disputes  are  of  course  very  varied,  embracing 
all  the  matters  relating  to  conditions  of 
employment  on  which  differences 
may  arise  between  employers 
and  employed.  Experience  shows,  how- 
ever, that  the  great  bulk  of  disputes  relate 
to  questions  of  wages,  a  much  smaller 
proportion  to  hours  of  labour,  and  the 
balance  to  a  large  number  of  miscellaneous 
questions,  such  as  the  employment  of  per- 
sons or  classes  obnoxious  to  the  strikers  on 
the  ground  that  they  do  not  belong  to  their 
union,  or  have  worked  against  its  interests, 
or  because  they  arc  held  to  have  no  "  right  " 
to  the  particular  occupation  on  which 
they  are  employed,  either  on  account  of 
not  having  gone  through  the  recognized 
training  or  of  belonging  to  another  trade. 
.'\mong  this  clasa  of  strikes  arc  to  be  included  the  so-called  "  de- 
marcation "  disputes  between  two  Ijodics  of  workmen  as  to  the 
limits  of  their  trades,  which  frequently  cause  suspension  of  work 
by  both  groups,  to  the  great  inconvenience  of  the  employer. 
Strikes  are  also  not  uncommon  on  the  question  of  trade  unionism 
pure  and  simple — ».f.  to  obtain  or  defend  freedom  to  belong  to  a 
union,  or  to  act  through  its  agency  in  negotiations  with  em- 
ployers. This  question  enters  more  or  less  as  a  factor  into  a 
large  number  of  disputes,  most  usually,  however,  as  a  secondary 
cause  or  object,  so  that  it  does  not  appear  prominently  in  the 
tabulation  of  causes  in  the  board  of  trade  statistics,  which  is 
based  on  principal  causes  only.  Thus  the  formuktcd  demands  of 
the  strikers  arc  usually  for  improved  conditions  of  work,  the  ques- 
tion of  "  recognition  "  of  the  trade  union  only  arising  incidentally 
when  the  parties  attempt  to  negotiate  as  to  these  demands.  The 
following  table,  showing  the  principal  causes  of  disputes  for  the 
seven  years  1901-igo;,  is  based  on  the  official  statistics: — 


Perfenti»gr  Proportion  of  Work-people  directly  affected  by 
Disputes  in  the  seven  years,  1901-1907,  relating  to 

Quest  ions 
of  Wages. 

Questions 
of  Hours. 

Employment 
ofparticular 
Classes  or 
Persons. 

Trade 
Unionism. 

Other 
Causes. 

54  5 

3-6 

9-2 

I8-S 

14-5 
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Th«  results  of  trade  disputes  are  nearly  as  varied  as  their 
auses.  Sometimes  a  strike  Rm-^  0:1  uiiliJ  the  cinjiluycr  is 
^^^^^  ruined  or  retires  from  busiuess,  uud  is  otiiy  ctuJci] 
Sctilemeat  L>y  tilt  jH.Tn)aneiit  closing  of  the  works,  wnunnus, 
especially  when  trade  is  slack  and  the  dispute 
not  large,  the  places  of  the  men  arc  almost  imme- 
diately filled,  and  the  only  economic  result  of  the  strike  is  to 
TCplace  one  body  of  men  by  another  without  perceptible  intrr- 
niption  of  business.  There  have  been  frequent  cases  of  this 
kind  in  strikes  of  unskilled  Ubouren.  Sometimes,  on  the  other 
jitnd,  the  AmumA  tm  bfaour  is  so  active  tliai  tlie  whole  of  the 
■tjObn  inunediatcly-  find  nork  dsBwheic,  and  the  only  eco- 
mmtic  result  is  to  transfer  a  body  of  men  from  one  set  of  employers 
to  another  with  little  or  no  interruption  of  their  employment. 
In  yrars  of  a(  live  employment  llu-  huihliniB;  trades  have  afforded 
many  c.\iim)>lcf>  of  this  issue  of  a  trade  tiispute.  In  other  cases, 
alter  11  mure  or  less  prolonged  stoppage,  the  disputes  end  by  the 
permaiunt  "  hUx  king  "  of  an  employer's  establishmenl  hy  a 
union,  or  1  he  piT:ii:.i'.<'nt  retusal  nf  the  employer  to  t.ike  back 
any  of  his  former  employes.  All  these,  however,  are  CTtreme, 
and  on  the  whole  exceptional  cases.  The  vast  majority  of 
trade  disputes  are  settled  by  mutual  aiiangemcnt,  and  whether 
such  amaiaiMat  it  wholly  in  favour  of  one  or  other  party,  or 
involves  a  coMpsoiaise,  its  lisnns  pnraide  that  the  whole  or  part 
«f  the  body'cf  m^kiJfuagk  uteM  taboar  wm  withhdd  or 
cnhided  iImU  ratan  «o  acBMd  oondilfcon  to  tbctar  fanner 

WpfcjTBMHta 

During  the  period  1901  to  1907  there  were  on  an  average  465 
disputes  settled  annually,  affecting  directly  and  indirectly 
156,800  work-people,  and  of  these  only  44  dispute?.  involvTug 
IS, 700  work-people,  were  ended  by  the  return  to  work  of  the 
strikers  on  their  employers'  terms  without  negotiation  of  any 
kind,  and  6q  <iispulcs  involving  5$oo  persons  by  replacement 
of  the  work-i>c-ople  or  by  the  closing  of  works.  All  the  remain- 
ing disputes,  352  in  number,  involving  135,600 persons,  were  con- 
cluded by  n^tiation  between  the  parties  either  with,  or  more 
usually  without,  the  aid  of  an  outside  mediator  or  arbitrator. 

The  following  figures  for  1901-1907  (which  practically  coincide 
with  thioMflf  thapseviotts  dacwinidl  avenge)  ahow  the  compara- 
tive neaka  of  tnade  (ti^wtea.  The  peicentifea  nier  t«  the 
pieportkn  «f  wodtFpeeide  dinet^  Involved  in  diapntes  which 
resulted  in  the  manner  indicated: — 


Var. 

In  bvor  tj 

In  lavuf  ol 

Lmployrn. 

Com. 

Iixlefinitr. 

1901 

27  5 

34-7 

37-3 

lOO-O 

1903 

3'-» 

3i» 

03 

lOO-O 

•903 

48' 1 

JO- 7 

o-o 

100-0 

1904 

373 

417 

30- 9 

O'  1 

lOO-O 

>9"5 

34-7 

340 

41-2 

O-I 

tooo 

1906 

42-5 

245 

330 

O-O 

100-0 

1907 

32-6 

270 

40- 1 

03 

:o«i-o 

Mean  of 
7  yeani 

.vt-s 

.?4-2 

0-2 

lOO-O 

It  »,  of  course,  to  be  understood  that  the  lij;urcs  in  the  iibove 
table  only  relate  to  the  immediate  results,  as  detcrmint.-<l  by  the 
relative  e:tlent  to  which  one  or  other  of  the  p.irtit-i  smci-cd  in 
enforcing  their  dcn'.,irn!s-  The  qui-stion  of  the  ultini.ite  etfet  I 
of  the  stoppages  on  the  welfare  of  the  parties  or  of  the  com 
mmfty  fenenliy  la  an  entirely  diSetent  qacatJon. 

Organization  of  Strikes  iind  Lm  k-outs. 
In  the  great  majority  of  cases  strikes  arc  organized  and 
controlled  by  trade  unions.  It  does  nut,  however,  follow  from 
taAwiK»ofthis  that  the  growth  of  trade  unionism  has  always 
TrMdr  fustcted  and  encouraged  strikes,  there  being  evidence 
(/'■*»«.     ^^^^^  trades  the  strengthening  of  organisa- 

tion has  had  the  elTcct,  not  only  of  restiainiilg  jU^xmsidered 
partial  stoppages,  but  also  «f  preventing  more  serious  disloca.- 
tiona  of  hidiistiy  by  pnmdiag  «  chamid  for  the  eapresaioB 
«f  grievaocea  and  a  mcofniaed  ncaiM  «f  mjudatlug  with 
Much  of  the  eridenoe  g^v^  hefoic  the  Roiyal 


Commission  on  Lal>our  (1891-1894)  tended  to  show  that  the 
};n  ivih  'jf  trade  unions  h.is  '.he  effect  on  the  whole  of  lessening 
the  liequency,  thougli  ol  widening  the  areii,  of  disputes.  The 
( ommission,  moreover,  laid  down  that  the  stage  of  industry 
in  which  disputes  axe  likely  to  be  most  freqiient  and  bitter  is 
that  in  wh:<h  it  is  emerging  from  the  "  patriarchal  "  condition, 
in  which  each  employer  governs  his  establishment  and  deals 
with  his  own  men  with  no  outside  interference,  but  has  not 
fully  entered  into  that  other  condition  in  which  transactiona 
take  place  between  strong  associations  fully  recognizing  cadi 
other.  In  thia  state  ol  iiKhisttkl  ocganiaathia  Utteracaa  is  oliCB 
caused  tqr  the  huistenoe  of  the  woilt-people  on  the  "  recngnilion  " 
of  their  unions,  and  by  the  treatment  of  these  unions  by  the  em- 
ployers as  outside  parties  interfering  and  causing  estrangement 
between  them  and  the  work-peojile  actually  iix  their  employ. 

Probably  next  to  the  patriarchal  stage,  in  which  each  factory 
is  a  happy  family,  the  indiiitrial  ctirnlitinns  nmst  favourable 
to  peace  are  when  a  powerful  trade  union  is  face  to  f.nc  »itli  a 
representative  employers'  a.s.socialion,  IkiiK  urdcr  the  frinLinee 
of  strong  but  mcKlcnue  leaders  and  neither  feeling  it  l>cncath 
its  dignity  to  treat  on  equal  terms  with  the  other.  \Micn,  on 
the  other  hand,  some  or  all  of  these  conditions  are  absent,  the 
growth  of  combinations  may  tend  to  war  rather  than  peace. 

Whether,  however,  txade  uiioaiam  tends  generaJly  to 
courage  or  to  restrain  strikee,  the  oiganisatioa  and  poBcgr  of 
afi  trade-unioaa,  aa  at  pvtaeirt  eanMltttted,  are  based  «n  the 
possibility  «f  a  collective  wfthdtBwal  from-  worit  hi  the  hat 
resort.  Dispute  pay  is  conseqtiently  the  one  uidvcrsal  Cam 
of  trade-union  benefit.  Though,  however,  in  most  of  the 
disputes  recorde<l  the  strikers  are  financially  supported  'n  ><in  e 
trade  union,  this  is  by  no  means  alw.iys  the  c.-ise.  M.iny  stnkos 
h.ive  be-eii  entirely  carried  out  willKiut  ihe  instrumentality  of 
a  jicrniancnt  combination,  the  «ork  pe<i]>le  alT<.-cted  In-longing 
to  no  union  .inJ  mm  1>  iniimivising  a  mure  or  les^  rejin-M-n- 
tative  strike  commit  toe  to  control  the  movement.  It  is  not 
uncommon,  however,  for  a  |M:rmancnt  union  to  originate  in  a. 
strike  of  Mil-unionists.  In  other  cases  (r./;.  in  the  London 
dock  strike  of  18S9)  an  insignihcant  trade  union  may  initiate  a 
strike  movement  involving  several  thousands  of  labourers  out- 
side its  mcmbetahipi  In  the  case  tiuoted  the  menlwiih^  ef 
the  Docfcen'  IMoa  voie  duibtg  the  few  weeks  of  attike  Am 
800  to  over  ao^oea  A  coAsfrfcwnn  eaae  of  a  widespread  atiihcr 
of  workmen  not  belonging  to  a  trade  union  wns  the  South  Wales 
coal-miners'  dispute  of  1808.  Of  the  100,000  men  aflTccted, 
probably  not  more  th.^n  i.;.coo  beloiigetl  .it  the  time  to  any 
trade  union,  but  the  workmen's  rrpresi  nt.it  ive-s  on  the  eommillce 
of  the  sliding  scale  (against  which  the  movement  was  directed) 
fortne<l  the  nucleus  of  a  strike  commit  let-,  and  one  result  of 
the  strike  w.oji  the  formation  of  the  "  Suutli  Wales  Miners' 
Federation,"  athliatcd  to  the  Miners'  Federation.  In  the  case 
of  strikes  of  non-unionists,  the  strikers,  of  ooone,  have  to  depend 
fur  their  maintenance  on  ihdr  own  rcsourres  or  on  the  proceeds 
of  public  sulMcriptions.  Frequently  grants  are  made  in  their  aid 
by  aynipatheiic  trade  qnioiia,  and  in  the  case  of  the  South  Wale* 
dk|mt«abarM  mfened  to,  aeiMnd  faoaida  of  guardians  gave  otit- 
doorniief  iOegaOy  to  striken  who  had  eihausted  their  resources. 

The  nmjority  of  strikers,  however,  belong  to  trade  unions 
and  receive  "  dispute  benefit,"  which  usually  consists  of  a 
weekly  payment  of  from  los.  to  15*.  In  1006  the  sum  expended 
by  100  <i|  the  i)rinci[iril  trade  unions  in  sup|xin  of  men  evp.TgoH 
in  disputes  wa.s  /  rii.ooo.  In  years  of  big  ilisfuitt-s  this  sum  h.is 
been  l.irgely  e\<  evdtil. 

.\lt hough  most  strikes  are  contmlletl  hy  trade  unions,  cases 
are  i <)ir.]>arat ively  rare  in  this  country  in  which  the  central 
committee  of  a  trade  union  takes  the  initiative  and  directs  its 
members  to  cease  work.  More  usually  a  local  strike  movement 
is  initiated  by  the  kical  worlunen,  and  the  cestnd  coamntlee 
is  geosnlly  eiMpewored  by  the  nilet  t«  refUM  its  nnctioii  to  a 
strike  ud  to  doss  it  at  its  dlseretim,  but  has  no  aatbeifty  to 
order  it.  la  many  nnfona  a  haBot  is  taken  of  Ae  neaAcn 
of  the  distiicta  affected  before  a  strike 'ia  autl»riaed,  and  a 
two-thnda  (or  even  greater)  majotity,  either  of  membos  or  of 
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branches,  in  favour  of  a  stoppage  may  be  required  before  ihc 
sanction  of  the  central  exiTuiivc  is  grantcil.  Some  unionn 
in  their  rules  draw  a  distinction  between  strikes  lu  enforce 
new  oondUions  (e.g.  a  rise  of  wages,  a  restriction  of  hours  or  of 
ivreftiroe)  and  strikes  to  oppose  the  introduction  of  new  condi- 
tions by  the  employers,  greater  freedom  being  allowed  to  the  local 
nniibefsinthecateof "  defeniive  "  thaa  ot"  ofienave  "  strikes. 

Soawtimet  abD  the  cnciitive  oawniltM,  wbib  lefoibg  their 
«ffidal  WtTt*^  ta  S  strike,  and  ''^^'■^■'g  to  allow  the  funds  of 
the  society  to  be  used  to  support  the  ftvtken,  may  tacitly  permit 
a  local  committee  to  take  what  action  it  pleases  and  to  collect 
funds  for  the  purpose.  Some  strong  unions,  however,  c*pe<:ially 
those  which  ha\i::  entered  into  general  agreements  with  tin 
ployiTs'  .issoriai  ions.  no',  only  refuse  financial  support  to  an 
un.iuitiorizctl  strike,  hut  cvnn  expel  from  their  Society  strikers 
who  refuse  to  obey  their  order  to  return  to  work.  The  Boiler- 
makers' and  Iron  ShipbuUders'  Union  has  more  than  once 
taken  drastic  action  of  this  kind,  even  to  the  extent  of  fining  or 
superseding  recalcitrant  members  and  officials.  In  1S99  the 
Mmtkoal  Union  of  Boot  and  Shoe  Operatives,  which  is  a  party 
to  u  acnonent  witb  the  Empibyeis'  Fedemtioo  (known  as  the 
'*  Tennt  of  Settlonent ")  was  fined  {300  by  the  ampin  noder 
that  apeamcnt  for  taSSiag  to  eipcl  or  to  induce  to  letiurn  to 
wvik  cntaiB  of  their  members  took  part  in  a  strike  contrary 
to  the  provisions  of  the  agreement.  It  sometimes  happens, 
howrvrr,  that  the  central  committee  of  a  trade  union  not 
strung  enough  to  withhold  fina.ntial  support  even  from  an 
unauthorized  strike.' 

When  a  strike  hii&  been  authorized  by  the  executive,  the 
conJucl  of  it  is  frequently  entrusted  to  a  "  strike  committee," 
appointed  ad  hoc,  one  reason  being  that  a  strike  of  any  con- 
siderable dimensioas  often  affects  members  uC  several  unions, 
so  that  the  common  action  necessary  in  a  conflict  with  employers 
can  only  be  attained  by  a  comrnittee  representing  all  the  socie- 
ties involved.  A  Strike  coaimiitae  haa  oltco  no  power  to  draw 
an  tilt  fanda  «l  the  niaaa  tnwiiantad,  aach  of  wUch  pays 
diapat*  pay  bi  ncCTtdaac*  witii  its  nilea  to  ttt  own  mcnbeBh 
the  iaaadal  power  of  the  strike  committee  being  limited 
to  tltt  support  of  non-unionists  out  of  any  funds  avidlable  for 
the  purpose,  or  the  coUeciion  and  adminktimtion  of  funds  in 
case  of  the  t-'tT»*TTi  of  the  feaoucca  of  aayaf  tba  unions 
represented. 

The  financial  support  of  a  local  or  sectional  strike  imposes  but 
little  strain  on  the  resources  of  a  large  society,  but  where  a 
OOBsidcrabtc  proportion  of  the  meml>er!i  are  aliecteil  it  is  usual 
for  a  union  to  replenish  its  funds  by  imposing  a  "  levy  ' '  or  special 
oontrilwtion  on  members  remaining  at  work.  During  the  en- 
fbeering  dispute  of  1897-1898  the  levies  imposed  by  theAmal- 
ipmated  Society  of  Engineers  rose  to  as.  6d.  per  waek*  and 
ODe  of  the  main  objeOs  of  the  kdetsted  employeis  was  to 
^^^u  ^  wemm  obtained  Iism  tUi  aoHiee  ^y  olaiiing 
the  area  of  the  diipitte. 

When  there  is  no  tegular  ptovfaioa  for  the  fiaandai  support 
<rf strikers,  or  when  this  provision  is  exhausted,  the  strike  leaders 
liave  a  much  more  ditTicuh  task  in  prcvcnlinj?  the  return  to 
work  of  some  of  their  followers;  an<l  il  i.s  in  liie^-  cases  that 
intimidation  and  violence  are  most  to  be  apprchen<ie<l.  In  all 
Striken,  however,  e.xcepl  in  the  few  eases  in  which  the  whole  of 
the  workmen  in  the  trade  are  in  the  union,  and  the  skill  re- 
quired is  such  that  no  new  labour  can  enter  the  trade  during 
the  dispute,  there  is  the  possibility  of  the  strikers  being  replaced 
by  other  labour,  and  the  efforts  of  the  strike  organisers  are  largely 
directed  to  the  preventkm  of  thb  by  all  means  in  tbeix  power. 
The  chief  method  saMibyed  has  (encrslly  been  that  known  as 
"picketinCi"vis>theplndngofmemh«n  of  the  union  to  watob 
the  apimadica  to  the  woiia  or  factories  affected,  to  give  bi- 
foTmation  as  to  the  strike  to  any  workmen  who  attempt  to  enter, 
and  to  endeavour  to  dissuade  them  from  accepting  employment. 

Other  methods  of  preventing  workmen  from  '.akinj;  liie  [ibce 
of  strikers  may  abo  be  adopted  or  attempted,  ranging  from  the 

'  Nolewnrthy  in  rhi.<>  respect  was  the  strike  of  bollanMhm  on 
the  Tyne  in  1910,  in  defiance  of  their  executive. 


publication  of  information  in  leaflets  or  otherwise  as  to  the 
exis'.ence  iil  a  liisputt,  or  a()|X'al.s  to  workmen  to  avoid  the 
works  atlcctcd,  to  systematic  annoyance  or  intimidatioo  of 
workmen  who  take  or  retain  employment  duiias  •  '*'Tr*gt  by 
threats  or  by  actual  violence  and  outrage. 

The  methods  adopted  hjT  Striken  and  strike  organisers  natur- 
ally aancat  the  oontac  neanwes  adopted  by  employen.  To 
break  down  the  TwiitanHr  «i  a  body  of  wocfc'fe^plo  stippUcd 
with  a  wcddy  strike  lUawanta  hy  .*  poawfid  tiada  wlon 
employers  sooMtlucs  have  rooowse  to  soma  method  of  mutual 
indemnification  by  which  the  financially  weaker  of  their  number 
are  temporarily  subsidized  by  the  stronger,  whether  through 
the  machinery  of  a  permanent  employers'  association  or  of  an 
emergency  committee.  Employers'  associations  being  usually 
composed  of  much  smaller  numbers  than  trade  unions,  arc, 
as  a  rule,  able  to  act  in  concert  with  greater  secrecy  and  less 
formality  than  is  possible  in  a  workmen's  union.  A|iarl  from 
any  financial  support  which  employers  may  guarantee  their 
colleagues  when  attacked  by  a  trade  union,  they  have  in  some 
cases  formed  or  aided  organizations  for  the  systeiaatic  provisien 
of  a  reserve  of  "  free  Ubourers  "  avaihUa  to  f^Iaca  men  on 
strike.  By  "free  labourers"  is  meant  not  ncoessarfly  nan- 
tmiomst,  but  laboiners  pkdged  to  worit  anicahly' with  othsts 
whether  memben  of  a  union  or  not.  The  SUppby  Fedentian, 
an  organization  of  shipowners  and  shipowner^  assadatians 
which  '.vas  font'.e  l  in  i8i>o  to  combat  the  Strikes  than  pnwilent 

among  ^eaIlle:l,  arranged  a  system  of  shippinff  _  ^ 
otTices  at  which  seamen  could  be  engaged  wht)  wett  tj^^mm 
prepared  to  Rive  a  plertge  that  they  would  work 
with  non-ur-.ioni^l  s.  Thi  y  :ilso  opened  similar  ofTiccs  for  shore 
labourers  in  some  ports.  Other  independent  agencies  exist 
for  supplying  employers  with  labour  during  a  dispute.  It  is 
not  uncommon,  in  disputes  in  which  there  is  any  apprehension 
of  intimidation  or  violence,  for  employers  to  board  and  lodge 
the  imported  worit-people.  Another  method  on  which  em- 
ployets  in  tsccot  years  diowcd  an  increased  tendency  to  rely 
was  the  hutitntion  of  1^  pfoeeedinis  to  leatialn  individual 
striken  or  the  unioD  to  which  they  bekmg  from  takiaf  wrongful 
action  injurious  to  their  business.  This  led  to  the  IiamsgB 
of  the  Trade  Disputes  Act  of  1906  legalizing  several  Eonas 
of  action  by  strikers  which  the  courts  had  declared  illegal  (see 
below).  There  has  been  no  attempt  in  England  to  induce  the 
courts  10  restrain  bodies  of  work-people  from  striking  by  in- 
junction, as  has  been  frequently  done  in  .\merican  !,lrikes 
affecting  inter-state  commerce.  In  many  disputes  ttie  attitude 
of  public  opinion  is  of  some  importance  in  determ  ning  the 
results,  and  accordingly  both  sides  frequently  issue  statements 
or  manifestoes  giving  their  ver»ons  of  the  difTcrcncc,  and  in 
Other  ways  (cf.  by  an  offer  of  arbitration)  one  party  or  the 
other  endeavours  to  enlist  public  opinion  on  its  side.  ' 

Public  Action  with  regard  to  ^fr^Jker  and  Lack-^uU, 
Though  the  majority  of  labour  dispntea  have  little  import 

tance  for  third  parties,  stoppages  of  this  kind  sometimes  acqafa* 
a  special  interest  for  the  general  public  either  by  reason  of  the 
large  number  of  work-peoiile  whose  li^elihi.H.wl  is  affected,  or 
of  their  indirect  eifects  on  employment  in  kindred  trades,  or 
of  the  danger  and  inronveniencc  that  may  be  caused  to  the 
public,  or  of  the  fear  that  industry  may  be  diverted  abroad, 
or  that  a  breach  of  the  peace  may  be  caused  by  atlcmpta  on  the 
part  of  the  strikers  to  coerce  persons  outside  their  combinations. 
For  these  and  other  reasons,  strikes  and  lock-outs  are  usually 
regarded  as  a  class  of  disputes  in  which  legislative  interference 
has  more  Justification  than  hi  the  case  of  other  Unds  of  faidnstrial 
and  oommeidal  diSercnoes. 

Lcffslsth*  aetioB,  nilh  the  vieir  of  provMfat  akeraativa 
methods  of  adjusting  hdwar  dilBcahics,  Is  dhcnssed  In  the 
article  Akbitration  AND  COMdUATiON.  It  is  there  shown 
thai  in  New  Zealand.  New  South  Wales,  Western  Australia, 
the  commonwealth  of  Australia  and  Canada  (for  certain  In- 
dustries) alternative  methods  have  Ix-en  rnr.de  l ompul»or>', 
but  there  are  indications  that  the  great  majority  of  employers 
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ftnd  workmen  in  Great  Britain  would  not  be  prepared  for  such 
measures  involving  as  thcv  would  the  surrender  by  those 
directly  (-oiiLtTni.-d  of  their  freedom  to  arrange  these  matters 
by  voluntar>'  agreement  or  by  a  trial  of  strength.  Without  the 
provuioQ  of  some  altemadve  by  the  state,  it  would  be  impos- 
sibie  in  a  free  country  to  prohibit  altogetJicr  the  tennination  of 
labour  contracts  by  colfective  agreement  among  work-people  or 
enpk^ers. 

The  hi»,  howmr,  mtf  «nd  dm  mtnct  «r  prohibit  the  use 
€f  tone  of  the  nwdnds  oi  pwnetlaf  «r  ctRying  on  strikes 
ifUdi  interfere  with  the  liberty  of  other  labomera,  or  iaflkt  a 
wroo(  on  employers,  or  injuriotuly  affect  the  public  interest. 

The  relation  of  the  law  in  the  United  Kint;<loni  to  strikcii  and 
lock-outs  is  briefly  as  follows.  Since  the  legislation  uf  1871  and  1875 
there  has  been  no  auestion  <A  the  leKality  of  a  (trilce  as 
TfZ^  such,  vir.  of  a  coraoincd  abstention  from  work  in  order 
Ki^m  influence  the  oomlitinins  i.f  in[iloyinent,  but  the 
draHorw///)'"*'^'"^  "'••'^h  *h*  Strike  .  .irri  il  out  may  subject 
Sutktu  ''ither  to  criminal  rr  1  r.  il  Ibliilities.    In  thi^ 

C' inr.LM  111  the  chief  qnc-sliori';  nf  imncst  relate  to  the 
limits  within  which  strikers  may  lawiuily  act  for  the  purpose 
of  inducing  other  persons  not  to  take  their  places,  and  for  the 
purpose  of  bringinK  indirect  pressure  to  bear  upon  the  employer 
by  utDuencinK  others  not  to  Mwrk  (or  or  deal  with  Ua;aild,  on  the 
other  hand,  the  limits  within  vHiich  employers  may  set  in  indudne 
other  employers  to  abstain  from  omploymR  workmen  or  neinberi  01 
a  trade  union  with  whom  they  have  a  dispute. 

Strikers  are  necessarily  liable  to  the  general  criminal  law,  but 
tiw  Conirfni^  and  Protection  of  iVoperty  Act  187s  enacted  that 
an  agiMUMHt  or  oombination  by  two  or  more  person*  to  do,  or 
procure  to  be  doneb  any  act  in  contemplation  or  furttasfanes  M  a 
trade  dispUe  hetwwn  cmplo>-crs  and  workmen  shall  not  ho  in- 
dictable as  a  conspiracy  if^  such  ,ict  if  committed  by  one  person 
would  [lot  be  iHi:usli.i:ilc  .ih  a  tritiie,  n;vtnelv.  dh  iiulicttmMit  or  on 
summary  conviction  with  the  statutory'  liability  of  imprisonment 
eitbir  absolutely  or  attvnativcly  for  soaie  other  puniahmen; 
the  Tikde  Disputea  Act  1906  extended  the  ewmptum  to  ctr<i 
liability  providing  that  an  act  done  in  pursuance  of  an  acNcmcnt  or 
combination  in  contemplation  or  furthcranc-e  of  a  tradedlspute  ihall 
not  be  actionable  unless  the  act  if  done  without  such  agreement  or 
combination  would  be  actiuiiahle.  Thi--.  .ict  .ilf<i  extended  the 
definitioa  of  trade  dispute  so  as  to  include  di^ipute*  between  workmen 
and  wgrioncn,  and  iwwto  nahe  it  dear  that  tiie  wofinnea  nianed 
to  need  not  aecestartly  be  hi  the  employment  of  the  eniphiyer  with 
whom  a  trade  dispute  arises. 

The  act  of  1875  does  not  affect  any  conapiracy  punishable  by 
statute  nor  the  law  relating  to  riot,  unlawful  assembly,  breach  o(  the 
peace  or  Mxlitinn,  or  any  offence  against  the  state  or  sovereign.  The 
act  also  docs  not  apply  to  wrameni  or  to  apprentices  to  the  sea  service. 
Sudden  braseh  of  contmctof  sanrioe  in  gas  and 
r  under  '  —  -  - 


taUngs,  or 


HMy  to  endanger  human  W«  or 


frans  plaoe  to 


cause  serious  bodily  Injury,  or  comoae  valuable  property  to  destruc- 
tion or  serious  injury,  are  nuHW  punishable  offences  by  special 
s«f<-tions.  but  the  mi.s<*e1taneou*  provisions  of  the  act  are  the  itiiwt 
imiiortant  in  tr.ide  ili-^putCS.  Thew  proM^ions,  as  amended  by  the 
act  of  1^06,  subject  to  a  penalty  of  fine  or  imprisonment  every  person 
erfio,  with  a  view  to  ooapel  any  other  pesMn  tealM^iiti  from  doing, 
or  to  do  any  act  which  audt  other  person  bns  a  legal  right  tu  do  or 
abstain  from  doing,  wroni^ully  and  wilhnut  legal  authority, 

1 .  L'ses  violence  to  or  mtimidates  auch  Othir  pcxSOA,  or  hjs  wife 
or  children,  or  injuiea  hi*  property;  or 

2.  Pcrsistentfy  MhMin  sucn  ooicr 
place;  or 

A.  Hides  any  took,  dothasor  other  MOHfty  ««iied  or  used  by 
such  other  person,  or  deprives  hun  of  or  mnders  Urn  In  the  use 
thereof:  or 

^  Watches  or  besets  the  house  or  other  place  where  such  person 
awdea,  or  works,  or  carries  on  busittess,  or  happetis  to  be,  or  the 
npproach  tu  sn.  h  luiuw  or  place;  or 

5.  Follows  such  other  person  with  two  or  more  other  persons  in  a 
disorderly  mamier  in  or  through  any  sttvet  or  road. 

it  haa,  however,  expressly  provided  by  |  3  of  tlie  act  of  t9o<^ 
that  "  it  shall  be  lawfitl  for  one  or  more  persons,  acting  on  their 
own  liehall  or  on  behalf  of  a  trade  union  or  of  an  individuaTemploycr 
or  firm  in  rontcmpi.ii  ion  or  furthoT.mce  of  a  trade  dispute.  t<i  atteml 
at  or  near  a  hoiis*.'  nr  pl.it  e  where  a  jx.T6on  resides  or  works  <  arTi<"s 
on  buitinesis  or  hapiK-n?  to  be,  if  they  so  attend  merely  for  the  pur- 
fom  of  peacefully  obtaining  or  riamnnlfaihn  Mamiatiant  or  of 
pcacefutly  perauadini;  any  penen  to  work  or  ahat^  fran  woddng." 

The  almvc  ameivlinent  of  the  law  introduced  by  the  act  of  I906 
was  intemli  il  to  iinllif\  the  effect  of  a  series  of  recent  decision* 
(of  which  /,wm  v,  II  ;/>oi(.  iKc/i  ,ind  l8q<5,  u-as  the  mo<tf  imtxirtant), 
which  interpreted  the  ai  i  of  to  mean  that  al!  picki  tini;  was 

illegal  except  such  aa  was  merely  for  the  purpose  of  obtaining  or 
oommunKatmc  mformatkm.  Until  ncently  it  was  supposed  that 
for  wRmga  commitled  in  strfle*  only  the  individual  wrong-doer* 


could  be  made  mponnbte.  But  the  decuioa  of  the  Hoaie  of  Loida 

in  the  TaiBf  Vale  railway  case  (190')  .thowed  that  *  trade  union 
could  be  sued  in  tort  for  acts  done  by  it*  aKents  within  the  scope 
of  their  authority  and  mipht  he  sued  in  its  collective  cajiacity, 
and  execution  of  an\'  dam.i^e*  rwovcrid  couUi  lie  enforced  again.4t 
its  general  funds.  The  effect  o(  this  dccisiim  was  nuUihed  by 
{4  (0  of  the  Trade  Disputes  Act  of  i<>o6,  which  eapcesaly  forbiifa 
any  court  to  entertain  any  action  atjainst  a  trade  union  on  behalf 
of  all  the  menhexs  of  the  unhn  hi  te^xct  of  any  toftions  act  t "  * 
tohawbecnaNnndttsdhyaronhahalf  oCtheiudon.  ' 


Tiw  qiieitlott  of  the  effecdvuMas  or  othenriM  of 
and  lodt-ottts  for  the  purpose  of  inflaendng  die' oaaditionn 

of  employment  is  fKirt  of  the  wider  question  of  the  economic 
effect  of  combinations,  the  strike  or  lock-out  being  only  one 
of  many  methods  adopted  by  combinations  of  worktiKii  or 
employers  to  enforce  their  demands.  (  This  matter  is  discussed 
iti  the  article  Trade  Unions.)  .\part,  however,  from  (he 
rpiestion  ol  the  extent  of  the  immediate  a<lvanlagc,  if  any, 
which  one  party  or  the  other  is  able  to  obtain  from  a  stoppage, 
wc  have  to  consider  generally  the  economic  effects  of  strikes 
and  lock-outs  to  the  community  as  a  whole.  Stoppages  of 
work  are  in  their  natuie  wasteful.  Time,  which  might  be  em- 
ployed in  work  yielding  wagea  to  the  ipork-people  and  profita  to 
the  enployets,  ia  lost  mm  t»  ha  neomnd,  #haa  maiqr  f  otma 
of  fiiad  capttkl  JatetiantB  dnriag  iiWeMi  la  minptiiig, 
bowover,  to  esttmate  the  ntflity  or  disadvaatate  of  tttflua 
and  kxk-oats,  whether  to  the  paitfaa  themselves  or  to  the 
industrial  omuxMinity  as  a  whole,  it  is  insufficient  to  take  into 
account  the  value  of  the  wages  and  profits  foregone  during  the 
stoppage,  and  to  balance  these  .tgainst  the  p.ains  made  by  one 
part^  or  the  other,  .\llempts  have  often  been  made  10  measure 
the  io^s  or  pain  ihie  to  strikes  in  this  way,  but  even  as  applied 
to  particular  sloppaKcs,  looked  at  purely  from  the  point  of 
view  of  one  or  other  of  the  parties  involved,  the  method  is 
unsatisfactory.  On  the  one  hand,  the  time  and  work  apparently 
lost  may  be  afterwards  partially  recouped  by  overtime,  or 
some  of  the  strikers  may  be  replaced  by  others,  or  may  them- 
selves find  work  elsewhere,  go  that  the  actual  interruption  of 
prodiKtion  may  he  leaa  than  wouM  i4>pcar  from  the  magmtude 
of  the  diqmte.  On  the  other  hand,  the  total  lose  dne  to  the 
stopiMge  niqr  he  augmented  hy  the  diveniaa  ei  tnule  for  a 
longer  or  shcffter  period  after  the  momptioo  of  wMk.  AgalBt 
the  ultimate  effect  of  the  fwced  conoeision  I 
may  be  damaging  instead  of  advantsgeotis  to-  the 
victors,  by  conirartinp  the  field  of  employment  or  by  lowering 
the  efficiency  of  the  labour.  If,  however,  the  arithmetical 
compulation  of  the  value  of  the  time  lost  compared  with  the 
value  of  the  terms  gained  is  an  unsatisfaclory  (est  of  tlie  henetit 
or  disadvantage  of  a  particular  strike  to  (hi-  parties  conrcrnf  d, 
it  is  wholly  fallacious  .is  a  method  of  estimating  thr  social 
utility  or  otherwise  of  strikes  and  lock-outs  as  instruments 
for  effecting  changes  in  the  condition  of  employment.  For 
any  satisfactory  consideration  of  this  wider  question  we  must 
look  not  merely  to  the  actual  strike,  but  to  the  whole  process 
of  free  bargaining  between  employers  and  organized  bodies 
of  woilE-feople,  of  which,  aa  already  ahoeni,  the  itiiiw  aMiy  he 
regarded  as  moely  an  untoward  incident.  The  acttml  uamatiaa 
of  work  is  a  symptOB  that  lar  the  time  there  is  a  deadhxk, 
and  frequency  of  snefi  ceaaatioiH  in  any  trade  is  a  sign  of  the 
imperfection  of  means  of  negotiation.  In  many  tradca  in  which 
both  employers  and  workmen  arc  strongly  organized  various 
forms  of  machiner>'  have  been  brought  into  existence  for  the 
purpose  of  minimizing  the  chance  of  stoppages  (see  .'Vrbitsation 
ANn  CoNf  t:  I  M  i  >\  '  IJut  wherever  there  is  free  combined 
negotiation  there  15;  always  in  the  background  the  possibility  of 
combined  stoppage.  This  being  understood,  the  question 
ot  the  utility  of  striken  as  an  industrial  method  resolves  itself 
into  the  questions:  (i)  WheMier  the  proceaa  of  settling  the  terms 
of  employinent  by  agreements  afifocting  eemMerable  bodies 
of  work-people  and  employera  is  supeiior  to-  the  method  of 
faidividiial  aMtleateaU  of  labour  ooBtsaets,  or,  at  least,  whether 
iu  advaataaea  are  lofidaat  lo  oatmi^  the  caat  of  ttiOMB 
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■ltd  lock-aata;  (t)  whether  free  collective  MfotiaUm  could  be 
Kfdaoed  with  advantage  by  any  other  method  oi  lettling  the 

conditions  of  employment  of  bodies  of  work-people,  wUcb  would 
dispense  with  the  necessity  of  testing  the  Uboor  iiiaiket  by  a 

SUsprn^ion  of  work. 

I.  I'hf  iirsi  of  '.htif  q'.icsiions  is  virtually  the  question  of 
the  Advantages  and  iJis.-.i'.viuiUi^^c^  ui  ;hc  communiiy  of  com- 
binations of  workmen  .ind  pmiiloyi  rs,  which  is  discussed  al  Ic-iiRlh 
in  the  article  Tradk  Unions.  .-\s  regards  the  qut^lion  of  the 
direct  cost  of  strikes  and  lock-outs,  it  is  proper  to  renieniljcr 
that  individual  bargaining  docs  not  do  away  with  stoppages; 
hi  fact,  the  aggregate  amount  of  time  lost  in  the  process  of 
adjusting,  ten  thousand  separate  labour  contracts  may  b« 
considerable — poaeibly  not  has  than  that  oonsuoied  on  an 
•yoaie  uk. effecting  a  ma^  tt— — *  iavotvinc  the  vrfiole 
holy,  even  if  the  chaaM  «f  *  edlective  atAppage  of  work 
oocwTing  during  the  procesa  of  combined  bargahuBg  be  taken 
into  account. 

While,  then,  the  strikes  and  lock-outs  which  accompany  the 
eystem  of  combinctl  bargaininf;  are  rightly  to  be  dcscribc<!  as 
wasteful,  this  is  not  so  much  because  of  the  excessive  amount 
of  working  time  whii  h  tiny  consume,  as  bcc.itisc  of  the  dis- 
turbance and  damage  done  to  industry  by  the  violent  breach 
of  continuity — a  breach  which  may  dislocate  trade  to  an  extent 
quite  Hisproportioaate  to  the  actual  loss  of  time  involved,  and  the 
fear  of  whidi  ttikdoabtedly  affects  the  mi  1. 1:^  uf  i>ossible  customers 
and  hampers  eetetpcbe  on  the  part  of  employers.  The  extent 
of  the  injury  4iM<al^  inflicted  00  the  connuning  public  by  a 
rtiike  varica  gnatly  la  diSeicnt  «aaca,  beiiig  at  its  aaaximum 
m  the  case  of  indtistries  having  the  totd  or  parttal  monopoly 
oi  aopplying  some  commodity  or  service  of  prime  necessity,  e.g. 
gaa-worics,  water-works,  railway  or  tramway  service;  and  least 
in  the  case  of  a  local  stopfKigc  in  some  widely-spread  manufac- 
turing or  constructive  industry  oj>eu  to  active  competition  from 
other  districts. 

In  six?akinK  above  of  the  loss  occasioned  by  strikes  and  lock- 
outs attention  has  only  been  pai<i  to  the  elTcrls  oi  the  actual 
Stoppage  as  such,  and  not  to  the  particular  methods  adopted 
by  the  strikers  to  make  the  stoppage  effective.  The  evils 
arililig  from  the  practice  of  intimidatioo  or  violence  towards 
Other  workmen,  or  from  the  increaae  of  fiim-hltied  and  bitter- 
ness eBfeodcnd  by  tlie  strike  between  employer  aad  employed, 
are  patent  to  all,  thoo^  diegr  eaaflot  He  eatiinated  from  an 

s.  As  to  the  seooad  qiiestion,  vis.  the  pooribOity'ef  main- 
taining combined  negotiation,  but  of  substituting  some  better 
method  than  strikes  of  rcsolvinR  a  deadlock,  il  is  hardly  necessary 

to  .say  thai  so  far  a?,  lUili  :-ul>sliUiUo:i  can  in:  volutUarily  carried 
out  with  the  a.sseut  oi  ijoili  purlieu,  whether  by  the  establish- 
ment of  wages  boards  or  joint  committceH,  or  by  aRreements  to 
refer  differences  to  third  parties,  the  result  is  .^n  economic  as 
well  as  a  moral  advantage. 

But  the  increasing  adoption  of  these  volunUty  expedients 
for  diealnishing  the  chance  of  industrial  friction  lends  no  coun- 
tenance to  tlie  expectation  tl>at  a  satisfactory  universal 
SiAstitiite  for  strikes  and  lock-outs  can  be  devised  except  at 
the  price  of  wwnnmif  HbaK^.  Compuliacy  itfennoe  of  dis- 
pates  to  a  state  triboaal  caanot  be  leeoftcfled  with  facedom  of 
voluntary  negotiatrons. 

Unless,  then,  we  arc  prepared  for  a  scheme  of  compulsory 
rcRulation  of  industry  by  the  state,  strikes  and  lock-outs  must 
be  accepted  as  necessary  evils,  but  their  frequency  may  be 
greatly  diminished  with  the  improvement  of  means  of  infor- 
mation as  to  the  true  condition  of  the  labour  market,  and  the 
influences  by  which  it  is  determined.  Many  disputes  ar.:.:ng 
purely  from  mismanagement  and  misunderstanding  are  wholly 
avoidable.  While  there  is  no  warrant  for  expecting  the  total 
abolition  of  strikes  and  lock-outs,  it  is  not  unreasonable  to  hope 
that  the  spread  of  edncatioo  and  the  means  of  rapidly  obtaining 
iofomatioD,  the  Improveaaeat  oi  class  reiations,  and  the  adop* 
tient  wfaei*  pnctkaUe,  of  rnncfflatory  method^  majr  giedaalljr 
tend  to  oonane  actual  stoppages  to  the  ooaipsntfardy  few  cases 


in  which  there  is  a  genuine  and  serious  dlffesenoe  of  principle 
between  the  parties. 

Important  British  Strikes  and  I^k-outs. 

Some  of  the  more  imiKirtanl  labour  disputes  wliich  have  occurred 
in  various  groups  of  Iradua  in  the  I  nitcd  Kingdom  arc  nutrtl  1..  lnv. 
With  regard  to  the  »uti»tics  given,  it  may  here  be  noted  that 
although  for  the  sake  of  brevity  it  is  sutcd  m  come  places  that  a 
certain  number  of  men  were  hue  for  a  specified  number  of  days,  ft 
must  not  be  suppoiied  that  in  all  cases  the  whole  number  aHected 
were  idle  for  the  whole  number  of  days. 

Co•l!-^{lnin|i  is  an  in<histr>'  whiiii  has  always  been  more  con- 
vuls<'d  Ijv  l.dniiir  di>i.ulc:.  tfiati  any  other,  proUibly  owins  to  the 
violent  oscillations  of  prices  and  wages,  and  to  the  varit^d  and  ever- 
rhaagjiig  ceoditioBB  under  wliich  wsifc  is  caiiiad  on.  Several  of 
the  earnest  recorded  dfafwtes  among  coat-ndnen,  however,  referred 
to  the  term  of  engagement  rather  than  the  rate  of  wages.  In  1 765 
the  Northumberland  miner*  Mruck  for  several  weeks  unMicce*.-" 
fully  against  the  system  of  a  yearly  bond  of  service,  which  was  then 
prevalent.  In  1810  a  strike  of  seven  wu-cks  in  the  ^.mu-  <li-,irict 
against  a  variation  of  the  yearly  bond  ended  in  a  coniproniisc. 
Turbttlenl  atrihts  in  Northumberland  and  Durham  are  also  re- 
corded  in  1S31  and  1833:  the  former,  in  which  the  men  were  mic- 
ccasfui.  for  a  general  n^moval  of  ^;rii  viinci  ?..  and  thr  latd  r,  in  which 
they  were  defeated.  f<w  the  ni.iiiuctuuice  of  the  union.  These 
strikes  were  attended  with  violence  and  dc^truclion  of  projxTty. 
In  1844  still  another  proUingiit  slrikt-  IikjW  place  in  the  north  of 
KngUuid  to  enforce  alterations  in  the  terms  of  the  yearly  bond. 
From  30,000  to  40,000  men  wen  out  for  18  weeks.  New  men, 
however,  were  obtained,  and  there  were  many  evictions.  In  1864 
wideapread  strikes  took  place  in  South  Yorkshire  and  South 
Stalforaahlie,  the  one  for  an  advance  and  the  other  against  a  re- 
duction of  wages.  The  Yorluhire  strike  is  said  to  have  afeected 
37,000  men.  and  the  Staffoidshbe  strike  soyooo.  The  latter  lasted 
over  four  months. 

The  r.i)iid  f.dl  in  the  price  of  coal  after  the  abnormal  inflation 
in  1871-1H-J  produced  a  scries  of  obstinate  strikes  and  lock-outs 
arising  out  of  rcductioas  of  wages,  in  which  the  men  were  usually 
defeated.  The  South  Wales  miners,  to  the  numlK-r  of  7O,O00b 
were  out  for  II  weeks  in  1873  and  for  to  weeks  in  1875.  the  latter 
dispute  K-ing  a  combined  strilce  and  lock-out,  and  tc.iJing  to  the 
formation  of  the  fint  uf  the  scries  of  sliding  stakis  under  which 
the  industry  in  South  Wales  was  regulated  until  the  end  of  the  year 
1903.  In  1877  the  West  Lancashire  miners  (30.000)  were  out  for 
b  weeks,  and  the  Northumberland  men  (14,000)  for  9  Wcdcs.  The 
U.st-mcntioned  di>pute  was  terminated  by  an  aiblttatiaa  award 
in  the  miner's  fu\our.  In  1879,  yo.otiO  Durham  men  were  out  for 
6  weeks,  the  dispute  \xin^  terminated  by  an  arbitratimi  award 
l{i\inK  half  the  reducli<pn  ^Llinu■d  by  the  coal-owners.  The  intro- 
ducliun  of  sliding  scales  in  Durham  and  Northumtierland  in  1877 
and  18711  did  something  to  presirvc  peace  in  those  districts,  though 
the  Durham  scale  did  not  prevent  the  diiH>utc  of  1879  mentioned 
above.  Both  scales,  however,  were  terminated  by  the  men  in 
188^  and  1887  respectively.  In  1880-1881  the  Lancashire  eiwl- 
minmg  indu.stry  was  stopiKd  for  7  weekji  by  a  Ntrike  of  so.ckx)  to 
60,000  men  against  "contracting  out  "  of  the  Employers'  Lbl.iUiy 
Act  of  1H«0. 

The  fall  of  prices  after  1890  ted  to  a  renewal  of  disputc-s.  In 
1892  there  was  a  prolonged  stoppage  in  the  Divham  coalfield* 
75,000  men  being  out  for  about  II  weeks. 

In  1893  tl«'  Kf'-'l"--.!  ditpute  tiKik  pLice  that  lias  cwr  been 
recfiri1e<l  in  the  riv,il-niiniiif;  inriusiry,  affecting  the  whole  area 
covered  by  the  Miners'  Federation,  viz.  York.->hire,  t-incafhire 
and  Cheshire,  an<l  the  Midlands.  During  the  years  1891  ar.d  lH<>j 
nioHt  of  the  districts  covered  by  the  Miners'  Federation  submitted 
to  reductions  of  wages  varying  from  15%  off  the  standard  in 
Durham  to  42}%  in  5x>uth  Wales  andJo%  in  Scotland,  where 
the  previous  rise  had  be<-n  greatest.  The  Miners'  Federation, 
however,  refused  to  recognize  the  principle  that  wages  should  follow 
nriecs,  and  put  forward  instead  the  theory  that  a  minimum  or 

living  wage  "should  \k-  fi\eil  and  orices  left  to  adjust  themselves 
to  this  rate.  They  dc-cUned  altogether  to  agree  to  any  reduction, 
and  so  strong  was  their  combination  that  the  ooal^wners  deferred 
any  definite  .iction  until  the  middle  of  1893,  when  they  considered 
that  wimc  ri-ili.n  tion  was  ali^olutelv  neci-ssiiry  to  enable  the  trade 
to  be  carried  on.  On  the  30th  of  June  they  passed  a  resolution 
after  a  confereme  with  the  nun,  deni.iiidiiig  a  reducti<in  of  25% 
oflT  the  "  staiidartl  "  (etuiiv.ilent  to  aUnit  18°  off  current  rates 
of  wages),  and  offcrGd  arbitration  as  an  alternative;  but  the  federa- 
tion absolutely  refused  any  reduction,  and  the  contest  began. 
Shortly  before  the  beginning  of  the  dimute  Northumberland  and 
Durham  had  become  affiliated  to  the  federation,  but  these  districts 
were  not  threateni-d  by  a  reduction,  and  they  %e<eded  from  the 
federation  sooner  than  strike,  as  demanded  by  that  Ixxly  to  obtain 
the  return  of  the  reductions  sustaitved  since  t8<)i.  These  districts 
consequently  remained  at  work  throughout  the  dispute,  as  well  as 
Scotland  and  (esoept  for  a  part  of  Anguit  and  Sc^embcr)  South 
Wales,  reaping  the  advantage  of  the  mcieaied  pnoes  and  wages 
resulting  from  the  leatrictiaa  of  production  due  to  the  stoppage. 
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Within  the  federation  districts  proper  there  were  some  lixalilics 
ill  uliii  h  iKj  luitii  cs  of  reduLtion  were  posted,  but  the  policy  of  the 
Miners'  Federation  »a»  to  make  the  stoppage  as  universal  as  possible. 
Mid  all  itamenbcni  wt-rc  required  to  leave  work.  The  (  umherland 
■lllieni,  faoMVer,  though  member*  of  the  federation,  were  fur 
im^l  reasons  perntitted  tu  continue  at  work.  By  the  middle 
01  August  nearly  3<k),o<io  men  were  idli,  or  ncarlv  naif  the  total 
number  of  coal-miners  in  tlic  I'niled  Kinn*'"'"-  fhe  early  stages 
of  the  dispute  were  uneventful,  but  as  the  funds  of  the  unions 
affiliated  to  the  federation  became  exhausted,  and  the  pinch  of 
diatRW  wav  fi'tt.  feeling  ran  high,  and  in  some  districts  dcpkmblc 
acts  <rt  viukim-  were  committed.  At  Hcatherstone,  in  Yorkshire, 
an  attack  was  nuide  on  a  i.-ol1ier\ ,  in  the  cour«c  of  which  the  military 
Bled  oo  the  rioters,  two  of  whom  were  killed. 

The  decision  of  the  federation  requiring  all  its  members  to  leave 
m-ork,  whether  under  notice  <^  reduction  or  not,  had  from  the 
beginning  met  with  considerable  opposition  in  certain  districts), 
ana  this  opposition  naturally  grew  stronger  as  the  distKM  caused 
by  the  stoppage  increased.  At  the  end  of  .'Vugu^it  a  ballot  on  the 
question  snoweil  a  sittall  m.ijority  stilt  in  favour  of  a  universal 
fltoppasc,  but  the  exix'rience  ol  another  month  Icil  Id  a  fmmal 
reversu  of  policy  in  this  respect,  a  meeting  ol  the  federation  at 
Chesttvlield  on  tne  39tb  of  September  deciding  to  allow  all  men  to 
return  to  work  who  could  do  so  at  the  old  rates  of  pay.  such  men  to 
pay  a  levy  of  is.  a  day  ia  aid  of  thone  «till  on  strike.  Up  to  October 
no  .^tep  was  taken  towuds  a  settlement  b<^'ond  an  offer  on  the 
part  of  the  miners  on  the  J2nd  of  August  to  pledge  themselves  not 
to  ask  for  an  advance  until  n.u  hi  d  tlu  i Hi/.)  U  v..  l,  and  also 

to  assist  the  employers  to  prewnt  undentcUina— an  otier  which 
was  rejected  by  the  caal-omwra.  On  tiM  ath  of  Octolwr  •  iBMtiilg 
ti  the  representatives  of  the  parties  wumM  at  SbafBdd,  at  tlie 
invitation  of  the  mayors  of  six  important  towns  affected,  but  without 
definite  result,  beyond  leading  to  an  amended  oroposal  on  the 
part  of  the  coal-owners  for  an  imme<liatc  15*0  reduction,  and  the 
regulation  of  future  changes  in  wages  bv  a  conciliation  Uwrd.  Thr 
men,  however,  still  refused  all  reduction^  and  during  October  a 
number  of  coal-owners,  especially  ia  tka  Mtdlandit  tlwew  open  tiieir 
pits  at  the  old  rate  of  wages. 

A  further  advance  towards  a  compromise  was  oiade  by  the 
owners  on  the  asth  of  October,  when  they  offered  tliat>he  proposed 
15%  reduction  should  Ix-  return<?d  to  the  men  in  the  event  of 
the  conciliation  iKjard  (*ith  an  inili|x-ndtni  ihairj'.ian}  deciding 
in  their  favour.  In  coniscqucncc  of  this  offer  a  meeiina  was  held 
between  the  repiresentati\'c8  of  the  owners  and  the  men  la  Loadmi 
on  the  3rd  and  4th  of  November,  but  withottt  arriving  at  a  settlement. 
Matters  lud  now  reached  a  deadlock,  and  accordingly,  on  the  isth 
of  November,  the  government  addressed  an  invitation  to  both  parties 
to  be  represented  at  a  conference  under  the  presidency  (without 
a  ca.sting  vote)  of  l.iirii  Riis<lH^ry.  who  was  then  foreign  secretary. 
The  conference  took  ulace  at  the  foreign  office  on  the  17th  of 
Novoabar,  aad  nndlea  in  a  acttlencat.  the  am  to  naaiBe  warit  at 
once  at  tne  old  nte  of  wages,  to  1w  contittued  tiatll  thn  Mt  of 
February  1894,  from  which  date  wagca  wete  to  be  ngalatcd  by  a 
conciliation  board,  consisting  of  fourteen  reptceentativee of  ^coal- 
owners'  and  miners'  fe^lerations  rrsprctively,  with  a  chairman 
mutually  elected,  or  in  default  nominated  by  the  Speaker  of  the 
Houae  oC  ContiiKms,  the  chairman  to  have  a  casting  vote. 

TUa  ^maiiat  tanaiaaud  tlw  diipilah  The  Speaker  cppoialad 
Ldnl  Shand  aa  di^rman  eff  tlw  board.  In  the  nMdle  of  the 
following  year,  by  mutual  arrangement,  the  constitution  of  the 
conciliation  b«Mrd  was  modified  so  as  to  proWdc  for  limits  below 
and  above  which  wages  should  mil  move  during  a  definite  period. 
These  limits  have  since  been  mmlifii-d  from  time  to  tiine,  but  (with 
a  gap  from  July  1896  to  January  the  conciliation  board  con- 

tinied  to  regulate  mhierr  wagca  in  tne  federated  disttieta,  and  its 
fonnatiaR  has  been  followed  by  the  Institution  of  condliatlon  boards 
in  most  of  the  other  important  n-ntrcs  of  the  mining  industry. 

During  the  summer  of  i8<x'i  there  wa^i  aLio  a  strike  of  about 
90,000  men  in  Suith  Walen,  which  la^-ted  alxiiit  5  weeks.  1894 
■aw  a  prolonged  dispute  in  the  Scottish  coal  mining  induitlry,  the 
men  vainly  attempting  to  resist  the  fall  of  wages  which  foUowcd 
tile  fail  of  coal  priri's  from  the  abnormal  level  to  which  they  bad 
ffaen  duitag  the  English  stouiiagc  of  the  previou;)  year;  70^000  men 
■  out  from  15  to  16  wccKs.    In  1898  there  was  an  unsuccessful 


stoppage  lasting  35  weeks  in  South  Wales  and  Monmouth  affecting 
100,000  men.  for  the  .ilKilition  or  amendmrnt  of  the  sliding  scale 
agreement.  In  1902  the  di'^siitisfaction  of  the  pit-Luis  with  a 
reduction  of  wajjcs  awarded  b^'  the  conciliation  board  threw  a  laigc 
body  of  miacrt  idle  f or  MOW  tma  in  vaiioaa  part*  of  dw  "  fadeiBted 
dietrieta."  In  1906  a  lerlce  of  local  itrilwe  occurred  fai  South  WaW* 

t order  to  comp>el  non-unionists  to  join  the  Miners'  L'nion,  while 
1910  strikes  in  the  Tonypandy  district  led  to  much  rioting. 
The  record  of  strikes  ami  lixk-outs  in  the  Ci^Hon  Tradr  rih'S 
back  to  a  time  liefnn  the  re]KMl  of  llie  Ci>mlnn.it ii in  l^iws.  Tlius 
the  year  1810  was  marked  by  lock-outs  of  spinners  in  L.ancashire 
and  Claagaiv,  the  fonoer  caused  by  a  strike  in  the  Stalybrklgc 
ditlrict  to  cflforse  Mancheater  ratea  of  wagca,  and  the  latter  having 
for  its  ob}ect  the  brealMra  of  the  men'c  union.  In  both  cases  the 
sueceiaitil.  In  iSia  dure  was  a  stoppage  of 


40,000  loom>  in  Siiitland  for  twimc  weeks,  ari»ing  out  of  a  wa^* 
dispute,  in  which  the  men  were  beaten,  their  union  broken  upt  aaA 
their  leaders  inipri^Kjned.  .•\nothcr  unsuccessful  strike  attended  with 
imprisonment  of  the  men's  Waders  took  place  among  the  Manchester 
sfiinners  In  1818,  when  30,000  to  30,000  men  were  out  for  three  or 
lour  months  to  obtain  an  advance  of  wages  and  redu<  tion  of  hours. 
The  year  1^53  wa-s  one  of  great  disturbance  in  the  Lancashire 
cotton-spinning  trade.  For  seven  months  20,000  to  30,000 
spinners  in  the  Preston  district  were  engaged  in  an  unsuccessful 
strike  for  an  advance  of  wages,  and  in  toe  sane  year  there  was  a 
stoppage  of  65.000  spinners  in  Lancaahin  KencrsJIy.  The  period 
of  bad  trade  culminating  in  itj^  was  marked  by  lutter  disputes 
in  the  cotton  trade,  the  men  vainly  trying  to  resist  the  reductions 
of  wagt^  which  marked  that  ["  rind.  Partial  di.MMite«  at  Boltun 
in  1877,  and  Oldham  in  1878  were  fallowed  in  the  latter  _year  by  a 
general  stoppage  in  north  and  north-east  Lancashire  affectjK  TO^OOQ 
persons  for  9  weeks.  The  general  dispute  was  attended  with  vtolcnt 
riots,  and  68  persaons  were  tried  and  convicted.  TTie  next  important 
diipute  was  a  strike  of  18,000  weavers  in  north-ea«t  Lanomhire  in 
against  a  reduction  of  wages,  which  ended  after  8  weeks  in  a 
comprmiii?*.  Next  year  there  was  a  strike  at  Oldham  against  a 
reduction  of  wages  affecting  24,000  persons  in  the  spinning  and 
weaving  bcaadMs.  'Ihe  dinputa  ended  ia  a  compromise,  half  tke 
proposed  reduction  of  10%  being  agreed  toi.  In  1892-1893  a  great 
dispute  in  the  cotton-spinning  trade  took  place,  so/joo  persons  in 
the  Oldham  and  surrounding  districts  beiiv  out  for  90  weeks  against 
a  proponed  reduction  of  5  „.  The  dispute  was  ended  b>  the  so- 
called  "  Brooklands  .Kgreement,"  which  providiii  fur  a  rtiluction 
of  about  A^of  and  also  contained  rules  for  the  settlement  of  future 
dicpMtia  by  ceadllatary  ■athodan  Thace  raloa  da  mt,  however, 
pnmde  for  a  final  appeal  la  cases  of  deadtocki  A  coosidecable 
strike  in  1910,  brought  about  by  a  dispute  as  to  the  allacatioa  of 
duties  of  a  single  operative,  was  tcmdnated  by  the  interveatlon  of 

the  lii>ard  <if  trade. 

I'hi'  Hutidmg  Triidrf  ha\T  in  must  years  l  een  1  li.ii .irteriied  by  a 
lar]{e  number  of  local  and  sectional  disputes  sometimes  affectiag 
oonpaiativcly  small  bodice  of  men.  Oftcm  however,  all  branches 
of  building  trades  in  a  gjveo  district  have  been  stopped  simul- 
taneously, but  few  of  the  building  tiade  stoppages  have  affected  a 
sufficiently  targe  body  of  men  to  be  noticed  here  as  important  dis- 
putes except  in  London.  The  years  1810  and  1816  were  marked  by 
strikes  on  the  part  of  the  London  carpenters,  t  he  first  lieing  a  succesa- 
ful  attempt  to  obtain  a  rise  in  wages,  the  second  an  unsuccessful 
mimace  to  a  falL  Is  aa  fiapoctaat  diiHita  laki  klle  the 
boMtng  trades  of  UvcrpoaraMl  Maadiestcr.  The  dispute  arose 
out  of  the  objection  of  the  men  to  the  contract  system,  and  led  to  a 
general  lock-out  to  cotnpel  the  men  to  leax'e  tbcir  unions,  in  which 
the  employers  were  ^nerally  successful.  In  1859-1860  a  partial 
strike  in  London  against  the  discharge  of  a  delegate  led  to  a  hxk- 
out  of  25,000  building  operatives  for  7  months,  and  in  1861-1862 
a  laaawad  etntefor  ft  laductioB  of  hom  resulted  m  a  oonpronuse. 
la  lija  there  was  a  svoecsaful  clriha  of  10^  Loodon  building 
operatives  for  a  rise  of  wages,  a  shortening  of  hours  being  also 
ootaincd.  In  1891  there  was  an  unsuccessful  strike  of  carjienters  in 
London  for  a  risx-  in  w ages,  affect  ing  ijocxi  men  and  lastinp  24  week*. 

EnginrfTine.  ShtphuUtiing  and  Sfrtai  1  riide;.. — .\uiijn,;  the  most 
noteworthy  cusputca  in  the  engineering  trade  was  that  in  1852,  soon 
after  the  lamatioB  of  the  AatalnMBatad  Society  <if  Eagiiuers  by 
the  fttsfcm  of  a  number  of  locaT  anS  eBctiewal  cocicties.  lTte  iBh"*** 
originated  in  Lancashire,  and  turned  on  demands  from  the  men  for 
the  abolition  of  piecework  and  overtime,  the  diapnle  being  further 
complicated  by  questions  relating  to  the  employmcnl  of  ialmurers 
in  working  machines.  The  men  ceased  workirii;  ir.ert;nie,  ^inil  wrre 
locked  out  to  the  number  of  over  13,000  for  periods  ranging  from 
three  to  nine  months.  The  aica  were COWpletely  beaten,  and  many 
engineering  shops  required  the  flKfl  to  leave  the  union  before  resum- 
ing work.  In  1871  a  strike  of  8000  to  9000  men  in  the  north  of 
England  for  a  reductk>n  of  hours  from  59  to  S4  *as  succe-ssful  alter 
a  stoppage  of  20  weeks,  and  led  to  the  general  introduction  ol  the 
nine-nour-day  throughout  the  countr>'.  < 
In  1897-1898  there  was  a  widesprrad  and  prolonged  dispute 
tunriag  on  rpwitiaBS  of  hoote  and  of  freedom  of  otaaMnaeag  oC 
works,  which  lasted  99  weeks  and  affected  ^7,500  men.  Tiie  iiBiaa- 
diate  occasionof  the  stnpnaRew.\K  demand  on  the  part  of  the aSM 
for  an  eight-hour-day  in  L<n.<j  1;  .iiirk»hops,  but  this  issue  wee eeoa 
OversharJowe<l  in  importanc  e  In  other  question',  relating  to  the 
freedom  of  employers  from  interference  by  the  unions  in  the 
management  of  their  business,  especially  in  such  matters  as  incce> 
work.  overtiffle.^selectiMi  aad  tryaiag  of  woricnea  to  wetk 


employment  of  unionists  and  noh>tinhmtsts,  and  other  mattera 

affecting  the  relations  of  employer  and  employed  generally  through- 
out the  United  Kingdom.  For  some  time  previous  to  the  general 
dispute  there  h.id  been  a  growing;  di.ssatisf.iction  on  the  part  of  the 
employers  with  the  encroachmrr-.  -  i  f  the  Amalgaiiiaicii  Society 
of  Engineers  and  other  societies  in  kindred  trades  on  matters  affect- 
ing the  ffiaaegciiieiit  of  business,  which  the  caiplaynm  cooitdetsd 
tobeoutaidenieleiitiiBatetunctionsoftndeanieatk  la^ahscaea 
of  any  fenaial  coiBUaatkia  of  enpteycia,  the  uaieaa  ware  aUe  ia 
bring  their  whole  foioe  to  bear  oa  eavloy*n  b>  perticnier  localities, 
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^rinh  tbe  nsnk  that  the  stringency  of  the  condition*  and  restrictions 
Cnforeed  vancd  vcr>'  greatly  iu  ciiflurLiit  distnLts,  iiccurdiiiK  tu  the 
comparatiw  Mn-nuih  <>(  the  unions  in  thofvc  (llstricts,  lMiiii1fi\iT'i 
cotnplaincd  uf  Imh^'  subj<t  t  ti)  ^^'■x.ni'>ll^  n-itrii  liitns  n'.'t  iiiii-n-i  cl 
on  thfir  comjietitors,  ami  thc>'  declared  that  they  were  atverely 
hamlkafnied  it»  compttti  with  AM(k»  tad  other  cmintriem  when 
tnginwring  cmplojNWi  had  mudi  moic  oompUne  control  o\xf  the 
BianaKement  of  their  busine«i.  In  iftgs  was  lorn\od  the  Federation 
of  Engineering  EmployerB  by  the  coalition  of  the  1<k;iI  Mt.>«>i  Liii<ms 
on  the  Clyde  and  in  Belfast,  and  this  federation  ffraiiu.illv  si-rezul 
to  other  districts  until  it  finally  eml)r.ii.<l  the  I  :.iu(l  K:iit;tinru 
generally.  Hie  policy  of  Hi*  fedcntion  was  to  detiMt  the  ;iticuii;iis 
of  the  uaioat  to  put  |iwwui*  oa  putkiiiar  individual  or  localities 
by  th«  cayatcp-uicat  it  a  ■enioal  lock-out  of  trade  unionists 
over  a  wide  area  in  support  of  the  employers  thus  attacked. 
The  tocfc-oot  notices  were  framed  in  such  a  «-ay  that  25  %  uf  the 
trade  unir>niiit'<  employed  were  to  be  discharged  at  the  end  uf  c4u;h 
week  until  the  whule  were  lixkcd  i>ut.  Lock-out  noiii  es  of  this,  liind 
were  twice  posted— in  Augutt  of  1896  and  in  the  spring  of  1897— 
bafcmttetnwal  ^Buta,  bM  in  eecfa  caee  the  dispute  was  averted 
IwfclW  Ifcl  >onnlH  tiwwr  ■flrrr  But  the  onefcrcnccs  which  took  place 
Ib  A|lril  1897  between  the  representatives  of  efDpUjycT<>  and  uoioos 
led  to  no  agreement  except  on  annikir.uively  unimjKfrtatit  ikjiiUs. 
When,  therefore,  in  June  |8<>7  the  Li>nf'.i>n  employers,  ?liri-.it<  ni  i| 
with  a  vtrike  lot  ^in  eight-hour-dav.  put  their  case  in  the  h,!!!!!-  <i1 
the  Emplo>Trs'  Federation,  and  the  tederation  determined  to  sup- 
poRrtMn  br  ngnnnl  Mi-otn,  tt  wu  understood  that  this  luck-out 
was  enfoiQM.  not  only  in  order  to  mist  the  reduction  of  hours  in 
London,  birt  to  obtain  a  settlement  of  all  the  important  nucrtions 
at  isstic  between  the  fe<lfTation  and  the  uniun^  as  a  wlio'r.  I  ho 
engineers  rcplietl  to  the  notiix's  fit  a  gradual  l<x-k-out  by  withdrawintt 
the  vAhole  of  thiir  meniliers  from  work  in  federated  workshop'. 
At  firift  tbe  l<x:k-iiut  affected  aomc  25,000  men  employed  in  250 
establishments,  but  by  the  close  of  the  dispute  the  nunitter  of 
emplovers  involved  had  risen  to  70*,  and  of  wi>rfc.people  to  47,5*>f>- 
Unot  Noveinbar  no  meotln?  b<-tween  the  parties  took  place,  but 
on  the  94th  of  November  and  following  <tays  a  conference  was  held 
in  pursuance  of  negotiations  with  the  i>artit-->  liy  the  Uxird  of  trade, 
each  side  ha\-ing  its  own  rhairtnan.  Thi'  main  f"iint  for  which  the 
employers  contended  was  frecflom  on  the  part  of  each  emplo\iT  to 
'       '     r  jnto  kia  workshop  any  coKUtkm  «l  laboM'.  MMMr  which 


•■y  members  «i  the  trade  umonti  were  worldnRiaenyef  the  federated 

workshops  at  the  beginning  of  the  dispute,  except  a.s  n-xanls  r.ui  ^ 
of  wages  and  hours  of  labour,  .\rising  out  ot  tlu-,  ^;^  neral  nr-.ru  ij  !<■ 
of  frer  rlom  of  man.u;Cmcnt,  a  nutnlier  of  six-rial  points  were  tiiscussed 
i(nii  -.iihs«-<|uenlly  emf>odied  in  separate  articles  of  the  provisional 
agreement,  and  a  system  uf  kxal  and  general  confvretiaai  for  the 
setttement  and  avoidance  oi  future  disputes  was  also  included  tbcm- 
in.  The  etTiploverH  absolutely  declined  to  grant  any  reduction 
<if  hours  of  laUuir  The  negotiations  dragged  f>n  for  a  insiih  raMe 
ti-!u,  .md  Will'  .11-  one  time  Iwoken  off  owiiu:  tin  iilii->.;l  ,  I  ihe 
men  to  ratify  the  jifovisiional  agreement.  Hv  the  «»d  «1  ll»e  year, 
however,  it  was  evtdcot  that  the  position  of  the  men  WMveiy  much 
weakened  owing  to  the  depletion  of  their  funds,  while  that  of  the 
employen  wm  etiomfia'  than  ever.  On  the  i.^th  of  January  the 
London  dfmend  far  an  eiKht-ho«>^y  was  furmallv  withdrawn, 
and  after  some  furtlier  WKotiation,  and  the  eniUKjimvnt  in  the 
atiro.  nient  of  the  notes  and  explanations  published  by  the  employers, 
a  settlement  was  arrived  at  and  ratified  by  more  than  a  two-thirds 
■ajoiity  of  the  mm,  the  flnat  >nwmwiBi  nciaf  eisned  « the  »8th 
of  januMy. 

The  xTctory  of  the  employers  was  completo,  but  the  use  made  of 
it  was  moderate,  and  the  relations  between  employers  antl  workmen 
in  the  engineering  trades  on  ih.  wh.ile  improved,  all  matters  likely 
to  caiiw  <li«ini;e  iK'ini;  now  ^oiii: .1' discuMed  betwecfl  thc  fcpte- 
aentativcs  at  the  respective  ossoctatioaa. 

In  t866aatrifceof  joopahipwrighteoatlaeClydeled  toageneial 
lock-out  of  shipbuilden  in  the  district.  In  1877,  25,000  iron  ship- 
buildets  on  the  Clyde  ttruck  for  23  weeks  for  an  advance  of  wages, 
the  dispute  befai^  settled  by  arbitration. 

in  1006  the  shipbuilders  in  the  Clyde  district  struck  work  for  about 
7  sweu  to  obtain  an  advance  of  wages  of  ts.  <h!.  n  week.  The 
dispute  ended  in  their  defeat,  about  iSiOoo  men  being  affected. 

In  1)^1  a  prolonged  disriite  took  flKe  between  the  plumbers 
and  engineers  engaged  in  snip>-ardB  on  the  Tyne  as  to  "  demarra- 
tlM";  2460  men  weie  idle  from  7  to  8  weeks,  the  mult  lieing  the 
dnwinK  up  of  an  elaborate  list  of  apportionment  airplicabic  to  the 
Tyne  and  Wear.  The  shipbuilding  trades  have  from  carl>-  times 
been  m.irke<1  by  numerous  "  dem.irc.it ion  "  disiiuie<,  iti!i-iI\  of  ,1 
local  rhararter,  as  to  the  limits  of  the  work  of  the  various  bodies 
of  work-people— «.  If.  between  shipwrishts  aiwl  boatbuihk-rs ; 
•hi|>wrigbts  and  joiners;  shipwrights  and  ooiiennakers:  ioinen  and 
calnnctmakcrs :  boilermalcers  and  eflgiaeeis;  ^f*"*— t  ana  pluabers ; 
engineers  and  brassfini^hers.  Some  of  these  matters  aic  now  dealt 
with  by  joint  trade  !«  .it  K  t^c  .^RniTRATIos  AND  CONCILIATION) , 

.Among  the  mon-  irii'H  raiu  lii^imtes  in  the  iron  trade  are  to  be 
mentioned  a  strike  and  lixk-out  of  50,000  ironworkers  in  Stafford- 
shim  in  1865,  in  which  the  men  were  beaten  after  a  costly  stoppage 
oflS  weeks;  an  unsuccessful  strike  of  12,000  irooworkers  in  Middbn- 
tmqch  lor  iS  ticeki  bi  tW6;  and  aa  MMUcccssftil  ctiike  of  aodooo 


ironworkers  in  StafTordshire  for  4  weeks  in  1883  sfMnst  a  reduction 
oi  wa^e.s.  .ittctiilcd  by  rioting  and  dcstructkin  of  plant. 

The  u.iilni.ikrrs  in  the  Diiilley  district  engaged  in  widespread  di»- 
vritc.  111  1^)11,  iH.M  Lini]  i.sk;.  The  strike  of  1H40  against  a  re- 
duction of  wa^cs  was  unsuccessful.  Those  uf  itibi  and  Ititij  were 
for  advance  of  wages ;  the  former  waa  whoUy.  the  lattar  pestially 
successful.  The  women  chain-makers  of  Ciadky  Heatil  •nmiiMly 
struck  in  1410  ior  an  incnase  of  sncss. 

othrr  Trades.— Muamg  Other  iiutaswitUiy  diipmas  am  to  ha 

ment  ioned : — 

1.  .-X  successful  strike  of  14,000  is-rsufis  hi  the 
trade  in  ttii<>  for  an  advance  in  wagca. 

3.  An  unsuccessful  strike  c<  tMOo  or  nwre  tailofs  in  London  ia 
1834  for  a  rise  of  trages  and  tcductMO  of  bouts,  lasting  several  months. 

3.  A  dispute  among  the  ixrtter\'  workmen  in  the  Midlands  in  1836 
agairuit  the  terms  of  yearly  hiring,  leading  to  a  general  loik-out 
of  over  I5,«xi  men  for  10  wci  ks,  «.hi;  h  i-mled  in  the  defeat  of  the 
men. 

4.  A  series  of  dbputcs  among  agriruUurai  Inbourcrs  in  1873-1874 
for  increases  of  wages  and  othor  imiaoventents  in  the  oniiditiMis  «l 

employment,  in  which  the  men  were  mostly  suoocsiful.  fhese 

disputes,  which  arc  almost  the  only  widespread  disputes  recorded 
in  a^rieultlire,  evoked  much  public  intere:>t. 

5.  In  11*89  therv  was  a  prolonK^i  strike  of  dock  and  waterside 
labourers  in  London  for  a  rise  in  w.iges  and  other  alterations  in 
etnujitiiMiii  of  employment,  which  waa  i>ucces»ful,  mainly  through 
the  hnandal  support  received  from  the  Australian  traide  unkins 
and  from  the  general  public.  It  began  on  the  13th  of  August  WitH 
a  small  local  disunite  at  the  West  India  r)(x:ks  about  the  wages  earned 
for  diiichaiviing  a  certain  cargo,  but  spread  rapidly  among  all  ( laisK-^ 
of  rliM  V  lalxfiirrfs  in  the  V">n,  who  toot  the  opportunity  of  demanding 
;in  iitrrease  in  the  ttite  of  ]m\  for  tinie  WDrk  from  5d.  to  6d.,  the 
al>olition  ol  contract  ami  piece-work,  and  the  remedy  of  other 
grieviuices>.  fhey  were  joined  by  the  stevedores  and  Ughtermeai 
who  came  out  "  in  sv-mpathy,"  though  the  latter  class  of  men  sooo 
formnl.ittd  a  ^t  of  demands  of  their  own.  Employment  was  brisk, 
the  weather  fine,  and  the  pulihc  sympathetic,  and  in  a  few  d.iys 
time  nut  less  than  l(>,uau  uieii  wire  idle.  For  tlie  most  fiart  ihvy 
were  unajiinected  with  .trade  unions  which  could  give  them  strike 
)>ay,  but  durir^(  the  month  that  the  strike  lasted  the  public  at  home 
and  afasoad  subscribed  naarly  £50^000  in  support  of  the  strikers; 
(>f  thb  total  Over  iipjooo  came  from  Ausiratb,  where  from  the  3^h 
of  ,\ugust  onwards  a  series  of  meetings  were  held  for  the  purpose  of 
r.ii^iu^:  fiiuil-  ii)  assi^it  ihc  I-ondon  labourers.  The  .\ustra'ii.in  sub- 
scrnrtinns  ^iractically  decided  the  issue  of  the  contest.  On  ihc  very 
day  on  which  the  first  Australian  meeting  w.ib  held  at  Hri^Uimc  the 
leaders  of  the  strike  attempted  by  lueaiu  of  a  "  nu-work  maniletito  " 
to  widen  the  area  of  the  dispute  and  cause  a  general  stoppage  of 
industry.  Though  this  attempt  was  soon  abandoned  it  caused 
conwderable  alarm  and  thre.itcned  to  alienate  publle  s^,  rnii^thv  Irom 
the  men.  luirly  in  S.:]itciiiU  r  m.i-.iy  "I  li^c  ■*  li.ir!ni,;LT  .  :,;.iilo  s<pa- 
rate  settlements  with  the  striker-,,  and  the  shiiKiwncrs  .ittempted  to 
put  pressure  on  the  dock  paropanies  to  allow  them  to  employ  Labour 
direct  mithin  the  docks.  The  apprehensions  of  the  pulillc  lesl  to  the 
formation  of  a  conciliation  committee  at  the  Mansion  House,  indllll* 
ing  the  Lord  Mayor,  the  bishop  of  LuiKkin,  Cardinal  Manninif,  Sir 
John  Lubbock  (l.»ird  .•\vebur\  ),  and  others,  who  mediated  between 
the  strikers  and  the  d  -s  k  dirc-ctors.  w  ith  the  result  that  after  one 
aliortivc  attempt  at  a  settlement,  the  terms  of  which  were  rejected 
by  the  men,  an  agrcemem  was  arrival  at  on  the  14th  of  September, 
under  which  the  dock  labourers  olnaincd  the  greater  part  of  their 
demands.  From  the  4th  of  November  the  late  of  hourly  wages 
for  time  work  was  raised  to  6d.,  with  8d.  overtime;  contract  work 
was  conx-erted  into  piece-work,  with  a  minimum  rate  of  6d  ,  and 
Other  piints  in  dispute  were  ^ettletl.  Tboi.ij;h  rlurini:  ttic  strike  cas<_-s 
of  intimidation  and  violence  on  the  part  of  pickets  were  bv  no 
neans  absent,  the  police-cnurt  charges  arising  out  of  the  dispute 
were  remarkably  few.  By  the  eivd  of  the  year  the  D<x-k  Latmurers* 
I'nion  (whk-h  had  previously  bei-n  known  as  the  lea  ()|ieralives 
and  (General  Lalxjurers'  Union,  and  at  the  becinninK  of  the  di?pote 
numtxircd  afxjut  800  mtmbers)  had  inere;is»-<l  it  ^  memlK-rship  in 
London  to  over  20,000 — a  numlier  which  -.i  1  -  .ilierwards  further 
increased  by  the  formation  of  provincial  branches.  In  1-ondon, 
however,  the  membership  tapiay  declined  during  the  following 
years  of  depressicm  of  trade.  The  stevedorM,  who,  as  alit\  e  re- 
marked, came  out  "  in  sympathy  "  with  the  dock  labourers. returned 
to  work  a»  myon  is  th<-  latter  were  satisfied,  but  the  light(Tmen's 
demands  were  atijutte-J  liy  an  award  of  Lord  Urassey  l)efore  they 
returned  to  work. 

6.  The  organization  of  tibour  at  the  principal  ports  which 
followed  this  dispute  led  to  a  series  el  struggles  Utween  the  new 
unions  and  the  shipowners,  who  formed  an  organization  called  the 
Shipping  Federation  Limited,  and  successfully  established  their 
right  to  employ  "  fn-e  lalnmr  "  in  op^sition  to  tne  unions  of  seamen 
anil  other  lui<b,-s  of  l.iln  .iircT^.  TVe  la^i  of  tVic-t'  riisputes  on  a  latK 
scale  r-  ,-urrrH  .if  Hull  i'l  1^0,1,  i-il  iTi'l-  'i  in  the  .lefcat  of  the  dOGS 
labourers  after  a  stoppage  atfectins  11, 000  men  for  6  weeks. 

7.  Ia  18115  a  general  stoppage  of  46,000  boot  ond  shoe  operatives 
was  terminated,  after  a  atopiiage  of  6  srceka,  by  a  settlement  cScctad 
throng  the  board  of  trwle.  The  iaaoes  of  this  dupute  were  01 
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intcmt  a*  invotvine  the  acofie  and  limit*  of  ihe  functions  of  trade 
union  action  and  01  arbitration  in  relation  to  the  mMageinetlt  of 
business.  The  lerms  of  iieitleinent,  which  were  of  an  elabocate 
chanicler,  arc  still  in  oiieratioa. 

8.  Two  prolonRed  disputes  U  LortI  Pcnrhyn's  slate  quarries 
in  North  Wales  in  1896  ;iinl  iijoo  attracted  public  notice  from  the 
obstiiiiicy  with  which  the  ;  niir<  -.)>,  wirr  i_nnduct«i  on  tx>th  ndei. 
Aljout  J500  wtirk-peopic  wen-  affected,  and  the  questions  at  ianie 
were  the  recognition  of  the  men's  combination  and  the  remedy  of 
a  number  o(  alleged  grievances,  including  the  abolition  of  the  coa- 
nwt  amtein.  Alter  48  weeks'  stopfiMa.  during  which  the  board 
of  tnde  vainly  tried  (o  mediate,  the  mat  dispute  was  ended  by  a 
aDmpnMBiH;  bnt  in  1900  aaMkcr  itninle  b^n  which  wm  per- 
rfMcd  te^  mmaf  ti  Om  men  nntO  NowMher  1903,  but  frithnot 


STRIKES  AND  LOCK-OUTS 

The  figures  from  1901  are  siunmarized  be^ow^- 


Foreipt  CwfUllrte. 

fa  given  n  brief  aeeoiiat  «l  the  moat  xeoent  itzikc 
ia  tin  prin^Mt  oonntriee  other  then  the  United 
Kingdom,  exctpt  Umm  flf  the  United  Stntei,  wUdi  tie  dealt 
with  in  a  sepante  section. 

France. — Detailed  statistics  of  strikes  and  lodt-ouu  in  France 
have  been  published  annually  since  1890  by  the  French  office 
dli  tnvnfl.  The  following  are  the  figures  for  igoo-1906:— 


Year. 

Number  of 
Disputes. 

Number  of  Work- 
people directly 
affected. 

AgRreRate 
Duration  in 
Working  Days. 

1900 

1901 
1903 
>903 
1904 
1905 
1906 

903 
.■523 

571 
1,028 

835 
«.3I4 

222,769 
III.414 
313,704 

i»3.957 
371.267 
178.353 
439.280 

3,761,327 
i,8te,09i> 

4.675.«» 

2,443,219 

3.936.774 
3,785. « 67 
9.445.4*0 

Mean  of 
7yri. 

an 

'  The  psindpel  groups  of  industries  affected  by  disputes  were 
in  1900  and  1901  the  traruport,  involving  47,135  and  36,636 
work-people  respectively;  in  1902  the  miniug  and  quarrying,  in- 
valviqi  <i9>i8x  wock-peapte;  in  1903  the  tntile  manufacturing 


1  car. 

Number  of  Disputes 
terminaUng  in  the  ytar. 

Number  of  Work-peopie 

I901 

1091 

68,191 

1903 

1  !06 

70,696 

•903 

•444 

135.522 

1904 

1990 

•45.480 

i'><>5 

a«S7 

542.564 

1906 

3626 

1907 

»5I3 

aMLofe 

In  1005,  232, .i?5  work-people  employed  in  the  mitiing  and 
smelling  group  were  involved  in  disputes,  and  in  1906  and  1907 
10^,888  and  go,8go  work-peqpls  employed  hi  the  bmfaihig  griNlp 
of  trades  were  so  involved. 

In  the  German  statistics  disputes  are  counted  more  iban 
once  if  due  to  more  than  one  scpiiite  cause.  Of  the  total 
number  «{  dfiVHtn  tabulated  in  this  way  during  the  period 
1901-1907,  56%  wen  00  questions  of  wages,  >$%  on  questions 
of  hours,  ie%  OB  <lt>cs lions  of  the  cn|ibymefit  of  particular 
classes  of  pcsaoM  ead  the  balaaoe  eo  iquestiens  of  worUag 
ndcs  end  edier  causes. 

Ouitag  the  aiiBe  period  20%  of  the  d^tes  wete  settled 
in  favear  of  the  work-people,  4$%  hi  favour  ef  the  anptoycii, 
and  35%  were  comproaiised. 

Belgium. — The  following  figures  are  b.ised  on  reports  pub- 
lished by  the  Belgian  labour  departmciu. 

The  table  giveii  below  shows  the  number  of  strikes  and  the 

number  of  work-people  directly  elected  fegr  itifkei  In  each 

of  the  years  looi  to  too?- 

The  mining  industry  and  the  lraiLj).:'i^rt  irLn!'.-;  ucrounud  for 
20,81.-)  and  15,063  of  the  work-peopie  aHectcd  in  1901,  and 
the  mining  industry  and  the  textile  industry  accounted  for 
59,168  and  7975  of  the  work-people  in  1905.  In  1906  the 
mining  industry  aecoOBtcd  far  1^189 of  the  work-people  affected, 
and  in  1907  the  transport  tiadea  eooountcd  for  10,660,  the  mining 


1  •            I  ; 

1901. 

I<302. 

•9<>3- 

1904. 

1905 

1906. 

1907. 

WuMber  ef  weri»peo|ie  <Ki>Betly  effected  by  stiihes  ; 

"7 
43.»4 

73 
10477 

7fi» 

81 

75.*^ 

230 

aMgt^'; 

Industry,  iitvolving  76,376  work-people;  in  IQ04  tin  v.Milc 
manufacturing  industry,  involving  ;b,293  work-people,  the 
transport,  involving  69,203  work-people,  atid  the  agricultural, 
forestry  and  fishing  group,  involving  si.ssi  work-people;  in 
1905  thehuDAlgand  metal  trade  groups  of  industries,  involving 
about  32,000  work-people  in  each;  and  In  1906  the  btiilding, 
netal  aaid  adning  quarrying  groups  flt  indiist,iies,  innralving 
■boot  9«iO0O  weck-people  in  each. 

bi  the  Fkendi  statistics  «f  cmuset  of  dh^Mta  a  disrate  due 
to  several  causes  is  entered  as  many  tines  ea  there  are  causes, 
'  under  its  principal  cause,  as  in  the  United  Kingdom 
It  would  be  possible  to  summarize  the  relative 
prevalence  of  different  groups  of  causes  of  trade  disputes  by  the 
numbers  involved,  but  it  is  sufficient  to  s.iy  th.it  the  nsnlis 
during  the  period  1900  to  1906  were  as  loliows:  12",,,  in  favour 
of  the  work-people,  is"'"  favour  of  the  employers,  and  63''„ 
compromised.  A  general  strike  of  r.iilway  employec-s  nil  over 
Fr,iin.c  in  'hrcaicned  to  spread  to  other  iniL^s;  rii  ^  .iin; 

caused  an  acute  ]>olilical  crisis,  but  the  energetic  mea-sures  taken 
by  M.  Briand's  government,  especi.tlly  the  issue  of  mobilization 
orders  to  all  the  reservists  on  the  affected  lines,  brought  about 
bs  collapse  in  little  more  than  a  week. 

CwiMiiiy.— Before  1899  there  were  no  official  suiistics  of 
Itrikes  and  ledt<oilta  thnugfaont  the  German  Empire,  but 
certain  ligmea  were  collected  and  pubUahed  by  the  ooounittee 
of  the  "  Gewerkachaften,"  or  Sodal  Oenwcnttic  trade  unions, 
in  their  Conespondtmtltlt.  These  figures,  howewcTt  *«« 
admittedly  incomplete  Vnm  1899,  however,  sutfatka  have 
been  published  by  the  Oerm.-in  imperial  stadstical  odke  for 
Strikes  and  lock-outs  other  than  in  agriculture. 


industry  for  9626  and  the  textile  indu-stry  for  7961  of  the  work- 
people affected.  The  causes  of  the  strikes  during  the  period 
were  mainly  questions  of  wages,  nr.irly  So  of  the  work-prople 
being  involved  on  this  account,  and  the  results  were  mainly  in 
favour  of  the  employers,  viz.  71%.  Of  the  total  number  of 
work-people  affected  by  strikes  in  the  period  1901-190$  68% 
returned  to  work  on  employers'  terms  without  negotiation. 
Ftao  1906  paiticuhfi  are  given  of  lock-onts  and  of  the  number 
of  wwk.9eafile  mdirectly  afectcd  by  strikes. 

In  1906  five  lo^-ouu  were  recorded,  all  in  the  teitile  indwliyi 
amectlng  »$fiat  work-people,  and  in  r9e7  Iwr  lodt*onts  were 
recorded  Meeting  16,174  work-people  (one  of  these  lock-outs 
affecting  16,000  work-people  employed  in  the  transport  trade). 

The  num'xT  .if  \vork-pi'.;.pie  indirectly effocud  by  stiikci  wa* 

ii.4bH  in  i(>oti  :s!id  iQ,r4.S  ill  1907. 

Su'ciltfi. — The  Swedish  labour  department  has  published 
t-tali'tir-,  of  strike-^  sinre  1003.  There  were  in  1903  142  dis- 
;>ulis  ilinttly  .llT^Hti^l^  2^,568  work-|)cople,  ill  i(}04  315 
disputes  directly  aflccl-nB  11,485  work-people,  in  1005 
175  disputes  directly  affecting  work-people,  in  ti>o6 

277  disputes  directly  affecting  18,612  work-peopie,  and  in 
1907  2^  disputes  directly  affecting  21,722  work-people.  Of 
the  1 107  disputes  recorded  in  the  five  years  691  were  caused 
by  questions  of  wages.  Of  the  1107  disputes  362  ended  in 
favour  of  the  work<pe(nle^  ays  to  fitvonr  of  the  emplogrcn,  and 
395  in  a  cooapioadie.  u  (909  there  wain  great  natfamalstiike 
towslving  alEMSt  eeeiy  buliistry,  and  lasting  seow  six  montfes. 

OMMer*.— Tbe  stetistia  of  disputes  In  Dennarit  are  pub- 
lished by  the  Danish  statistical  bureau.  During  the  period 
1900  to  1906  the  number  of  disputes  varied  from  57  in  1901 
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to  S9  in  1906,  ud  tin  anialwr  of  irarii-peapie  divectty  aSected, 
fnm  Onvohwd  in  M  <lta|Hit«)  la  1900  to  it4»  Ciwmlved 
is  43  dispttUa)  in  1901}.  Tbc  niunbcr  of  work-paa|ile  diown  is 

the  nuudmum  naraber  affected  at  aay  one  time,  but  tlie  number 

invu'.vftl  is  not  obtained  for  all  disputes.  Of  the  total  number 
of  diapuuii  which  look  place  during  the  seven  years'  peritxl 
IQ00-1006.  viz.  518,  53"o  were  caused  by  questions  of  wages, 
3%  by  hours  of  labour,  7%  by  working  arrangements,  rules, &r., 
6%  by  i|ucti.rion3  of  tadn  'j  and  st%  by  otim  causes 

or  causes  unknown. 

/ft>//<ind.— Statistics  of  disputes  in  Holland  are  published 
by  tlis  central  statistical  bureau.  During  the  three  years 
1904,  1905  and  1906  the  number  of  disputes  recorded  were 
m,  s$9  ud  sSs  Mpasdvilgrt  and  the  number  of  wock^people 
ibiaif  aiactMl  n^m,  73^4  aad  iMs*  tetptetMfy,  hat  the 
af  noik-paopis  nfetited  ma  ant  ascertained  hi  every 
TliB  canaes  of  &apUUa  an  meamred  by  the  number 
•f  dajrs  lost  by  the  work-people  directly  affected  (though  these 
particulars  were  not  obtained  for  all  disputes),  and  the  days 
lost  by  disputes  which  had  more  than  one  cause  arc  inclu<1e<l 
under  each  cause  or  object.  In  :qo4  2%%,  in  iqo?  53%  and 
in  1906  51%  of  the  time  lost  was  L  ausc\l  iiy  qucslions  of  wages. 
Tlie  results  of  dbputes  in  the  three  years  arc  shown  in  the 
foUowfng  tabic: — 


Result. 

If 

Number  of  Diaputca. 

1904- 

1905. 

1906. 

In  favour  of  worfc-pcople  . 
In  fa\'our  of  emplfqrafiri  '  . . 
Compnxnited  . '  ,    1.  '  .  . 
rndctcpiniyatieit^  untaiowa  . 

H 
43 
31 

:  .A-:: 

49 

•  % . 

35 
7 

Total  .  . 

lOJ 

173 

»Jt|aiaj^;i9o6  docs  iug,.iaclnd9^|| 
Aauaa  turn  end  whenOa  o^gm 

■lmfdili,wUcb,tlMgriooaiited.>  . '       '-'-1    ,  « 
Alulria.i-'HttifiaStn  of  sttilMa  and'loctoitts  are  pulilishcd 
Iqr  the  Avtfiian  labour  dqiartmcnt. 

Hie  foOowing  table  shows  the  numljct  of  strikes,  the  number 
of  strikers  .md  non  strikers  afleticd,  the  number  of  working 
days  lost  by  strikers,  and  the  number  of  lock-outs  and  work> 
people  involved  in  each  of  the  seren  yean  1900  to  tgefi. 


of  workiag  days  lost  during  tlie  same  four  yean  wen  *1tASl^ 
384>r4e,  ^775  and  Ai3>986  respeetivdy.  Of  the  total  nnnher 

of  disputes  in  the  seven  years  (859),  208  occurred  in  the  building 
trades,  130  in  the  metal  trades,  ^q  in  the  clothing  trades,  62  in 
the  mining  industr>%  60  in  the  transport  trades  .ind  .jS  in  the  li5od 
and  tobacco  preparation  industry.  Of  the  740  di.spuics  orcur- 
rinc  in  the  same  period  for  which  a  cause  could  be  t.-ibul.atrd, 
24.S  wen;  for  an  increase  in  wages,  04  against  the  employment 
of  p.irtii-.ilr.r  [i<r;jir.s,  64  wcri'  tor  both  ati  iiiircase  in  wagCS 
and  a  decrease  in  hours  of  labour,  and  45  against  a  reduction 
in  wages;  and  of  the  841  disputes  for  which  the  nsdt  caidd 
be  tabulated,  293  were  in  favour  of  the  employers,  450  were  in 
favour  of  the  work-people.  200  were  settled  by  compromise, 
and  the  balance  (98)  wen  indefinite  in  their  settlement.  Four 
of  the  Canadian  provinces,  Ontario,  Nova  Scotia,  British 
Columbia  and  Qnchee,  and  the  Dondnlon  government  luive 
enacted  laws  with  a  view  to  the  peaceful  settlement  of  industrial 
disputes.  Under  the  Industrial  Disputes  Investipation  A,:  t 
of  roo;  strikes  and  lock  outs  are  unlawful  in  industries  termed 
public  utilities  prior  to  or  during  a  reference  of  such  dispute 
to  a  Ixtard  of  conriliation.  n  pro\ision  which  is  enforced  by 
heavy  penalties  Thirl \  , lays'  notice  of  intended 
wages  or  hours  have  to  be  given  under  the  act. 

AuilnUa  and  New  2ealsiMf.— Four  of  the  Australian  states 

(Victoria,  New  South  Wales,  South  Australia  and  Western 
Australia)  and  ihc  Commonwealth  as  a  whole  have  enacted 
laws  with  a  view  to  ihe  ]>eai;cal)le  sctllemcnt  of  disputes  hclwccn 
employers  and  urk  jKXjpie,  but  Llie  laws  of  \ie"ti>r)a  and 
South  .Australia  are  inui)<;ralive  tliou^;h  unrepeaJeil.  These  two 
States  and  Queensland  have,  however,  cstablitihed  wages  boards 
which  tend  to  prevent  disputes  on  the  question  most  frequently 
the  cause  of  strikes  or  loek-outs.  The  original  induration  of  the 
conciliation  and  arbitration  laws  arosa  fran  the  great  stiikca 
of .  1890  to  1S93.  which  tuiosd  to  «  fnat  eitent  on  tha 
attempt  of  labour  unioaa  t»  aaattt  amottopo^of  empioyBwat. 
They  all  ended  in  the  defeat  of  the  iravh-paoiila  and  hi  a  great 
weakening  of  trade  uninmiMn  in  the  colony. 

In  New  Zealand  a  law  has  also  been  in  force  since  18^  for 
the  encouragement  of  the  formation  of  industrial  unions  and 
associations,  and  to  facilitate  the  settlement  of  industrial 
disputes.  Strikes  and  lock-outs  are  now  illegal  in  New 
Zealaad.  ,  ,  . 


19UI. 

1902. 

1903. 

i';o5. 

1  (>0<3. 

Numberof  work-people  laidngDBrt  in  strikes  .    .  . 

Numberof  workiqgdayalflitlyatrillHS.  ..    „.  .  . 

Number  of  lock-quta  .    .    ...    »   - 

Number  of  worfe^eople  dheedy  hwolved  hi  loclc- 

105.128 

3.4*1^% 

10 

4.03'i 

270 
»4,87o 
aiiBi|6 
187.744 

3 

264 
37.471 

384.046 

8 

t.o^o 

3-J4 
4f>.»>5 
S.245 
500.567 

8 

•  ..vvt 

414 
64,227 
9.301 
606,629 

6 

23,74? 

•  «.34o 
1.151410 

17 

11,197 

l.<>«3 
153.688 
13M8 
a.i9i,8is 

so 

67.872 

In  the  tabulation  of  causes  or  objects  of  disputes  the  work 
people  are  cotcnd  as  many  times  as  there  an  causes.  During 
the  period  2900  to  1906  questions  of  wages  wen  the  pre- 
donrinating  caose  of  dfqrate. 

Twcnty-five%  of  the  work-people  were  involved  in  disputes 
during  1900  to  IQ06  which  resulted  in  favour  of  the  employers. 

13%  in  disputes  which  rcsulir,!  in  '.nour  of  the  WOlk-peoplc, 
and 63%  in  disputes  which  wcic  compromised. 

The  BrSttkCtHmda. 

Canciiii. — Statistics  of  disputes  are  published  by  the  depart- 
ment of  labour.  During  the  seven  years  1901  to  1907  the  total 
number  of  disputes  recorded  was  8j9,-the  'MUnbcr  cach  year 
being  as  follows: — 


1901. 

1902. 

1903. 

1904. 

I'K'.'S. 

tc)o6. 

1907. 
«44 

104 

123 

160 

103 

«7 

"38 

In  190^  tha  mnber  ef  wHk'^peotib  involved  was  15,^65;  in 
i^eSi  t^ia7i  in  r9d6, 96,014  and  tn  1907,  -84A7*«  Tha  number 
zw.ssa 


ArTHOHITrES. — Thf  full'iwiii^;  .in'  arrioiiK  the  tnurr  important 
official  publications  on  strikes  wnii  lock  outs:  Kcixirts  <,l  the  Chief 
Labour  C^orrct4x>ndenl  of  ihc  board  of  Trade  on  Strikes  and  Lock- 
outs (annually  from  1888) ;  Labour  GtutUe  (Board  of  Trade,  monthly 
from  May  1893):  Reports  of  Royal  Commimion  on  Labour  (1891- 
iH'i4  i:  ftcport  of  the  Royal  Commiaaion  on  Trade  Disputes  and 
I  null-  ( 'omhination*  (1906);  'I'hird  Abstract  of  Foreign  Labour 
Statistics  (Board  of  Trade,  1 906 — Section  on  Trade  Ditputee),  and  the 
piibiic.iii  un  of  the  i, (tires  Rixen  as  the  authorities  for  the  strike 
statistics  of  tlie  various  fureien  countries  and  colonies.  (See  also 
list  of  aiithoritiaB  <m  TaAOB  UmoMs  and  AaamAnoN  aan  Coir> 
ciliahom.)  (X.) 

l^nilrd  Sltitrs. 

The  first  recourse  to  a  strike  in  the  United  States  occurred 
in  1740  or  1 74 1,  when  a  combitieil  strike  of  journeymen  bakers 
occurred  in  New  York  ("ily.  .^n  information  was  filed  in  1741 
against  the  strikers  for  conspiracy  not  to  bake  until  their  wages 
were  raised.  On  this  they  were  tried  and  convicted,  but  it 
does  not  appear  that  any  sentence  was  ever  passed.  In  M.ay 
1796  an  aandation  of  jonnuiynien  shoemakers  in  Philadelphia 
ordend  a  "  tnm-out "  «r  strike  to  secon  an  baeaae  of  wages/ 
aad  again  in  1798,  for  the  same  purpose,  both  stttkea  being 
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successful.  In  i;9<)  the  shoemakers  of  Thiktlclphia  struck 
ag.iinst  a  reduction  of  \va({cs,  the  strike  lasting  about  icn  weeks, 
and  being  only  partially  successful.  These  four  are  ihe  only 
strikes  to  which  any  rdfreiure  ran  be  found  that  occurred  in  the 
United  Stales  prior  to  the  19th  c«ntury.  The  conditions  of 
industry  generally  during  the  cobntal  days  was  not  conducive 
to  strikes.  The  factory  system  had  not  Ulwn  deep  root,  muteis 
•nd  men  worked  together,  ud  la  then  ww  ao  oppottaiiity 
for  concerted  action. 

The  first  nouble  Americaii  ttrike  Qocund  In  N«v«nher 
iSq},  u  the  dty  at  New  Yuk,  and  b  conBKniy  known  m  the 
"  naon'  ■trike.'*  The  saOon  in  Mew  Yoik  had 
been  receiving  $10  per  month.  Thigr  dcamded 
an  b crease  to  $14.  In  carrying  out  their  purpose 
they  formed  in  ,1  Im  ly.  marched  through  the  dty,  and 
compelled  other  seamen  who  were  employed  at  the  old 
rales  to  leave  their  ships  and  join  the  strike.  The  strikers 
were  pursued  and  di.spcrsert  by  the-  ccinslaljlc-s,  who  arrested 
their  leader  and  lodged  him  in  .i^.iul,  iln  strike  ttius  lerminuling 
unsuccessfully.  In  1S05  the  Journeymen  Shoemakers' Associa- 
tion of  Philadelphia  again  turned  out  for  an  increase  of  wages. 
The  demands  ranged  from  25  to  75  cents  per  i>air  increase. 
This  strike  lasted  six  or  seven  wedis  and  was  unsuccessful. 
The  strikers  were  tried  for  conspiracy,  the  result  of  the  trial 
being  publbhed  in  a  pamphlet  which  appeared  in  1806.  An 
Mceoont  of  this  trial  may  be  found  in  the  United  States  Supiemc 
Court  Kbnny.  la  Novc»ber  1809  a  strike  among  the  eord- 
wainera  ooaund  fn  tJ»  dtjr  «f  New  York.  The  proprietors 
quietly  took  their  work  to  other  shops,  and  by  this  stratagem 
defeated  the  strikers;  but  the  action  being  discovered,  a  general 
turn-out  was  ordered  by  the  Journeymen  Cordwainers'  Asso- 
ciation upainst  all  the  ma.<itrr  workmen  of  the  city,  nearly  JOO 
men  bting  eiigaged  in  the  strike.  Al  that  time  a  stoppage  of 
work  in  one  shop  by  the  journeymen  was  called  a  "  strike  "; 
a  general  stoppage  in  all  shops  in  a  trade  was  known  as  a 
"  general  turn-out."  .\  member  of  a  journeymen's  associa- 
tion who  did  not  keep  his  obligations  to  the  organization  was 
denominated  a  "  scab." 

In  181 5  some  of  the  jounciyiiien  cordwainers  of  Fittslnirg, 
Pennsylvania,  were  tried  forcouidfacy  on  account  of  their  con- 
nexion with  a  stiifce,  and  wm  convicted.  In  1817  a  peculiar 
labour  difficulty  oocuned  at  Medfoid,  Maaadnnelts.  Tliadier 
Magoun,  a  ship-buildcr  of  that  tmra,  to  ahoKsh 

the  grog  privilege  cuttowaiy  at  tfaat  tooMu  Mr  MagDun  gave 
notice  to  his  people  that  no  liquor  should  be  used  in  his  ship- 
yard, and  the  words  "No  ruml""No  tuml"  were  written  on 
the  rlapbo.Tr;is  of  ihr  wdrkshup  on  the  timbers  in  the  yard. 
Some  of  Mr  Ma^oun's  men  refused  to  work;  but  they  hnally 
surrendered,  and  a  ship  was  buiit  wiUioat  the  we  of  oquor  in 
any  form. 

The  pirioii  from  iS.M  to  iSi;4  witnessed  Several  strikes, 
but  rarely  more  than  one  or  two  in  each  year.  These  strikes 
occurred  among  the  compositors,  hatters,  ship  carpenters  and 
caulkers,  journeymen  tailiMS,  labourers  on  the  Chesapeake  &  Ohio 
Canal,  the  building  trades,  factory  workers,  shoemakers  and 
others.  One  of  the  most  notable  of  these,  for  its  influence 
upon  succeeding  labour  aovamenta,  occurred  in  1S34,  in  the 
thy  of  Lynn,  Mmaf  humn.  Duifaiig  the  latter  part  ol  the  pre- 
ee&it  ynr  tte  fnahAodbinden  of  that  town  bcgHi  to  agitate 
the  qnotion  of  an  tncresse  of  wages.  The  women  engaged  in 
this  work  usually  took  the  materials  to  their  homes.  The 
manufacturers  were  unwilling  to  increase  the  prices  paid,  so  a 
meeting  for  consultation  was  held  by  more  than  one  thousand 
binders.    Thus  was  on  the  i>1  of  [.irnary  Tlie  flinders 

resolved  to  take  out  no  more  w  urk  unit  s.i  t  ho  ini  re.tst'  w;is  granted. 
The  employers,  however,  steadily  refus<'<l  to  accede  to  the 
demands,  .t.^  they  loiiml  iioditlicully  in  having  their  work  done 
in  neighbouring  town.'i  at  their  own  prices.  The  strike,  after 
three  or  four  weeks,  came  to  an  unsuccessful  termination.  In 
February  of  the  same  ymt  a  disturbance  of  short  duration 
occulted  at  Lowell,  Maai.,  among  the  female  factoty  opeiatives. 
Tlieir  strike,  w^  to  pRvent  a  nductioa  of  waflca.  DwIbc  the 


year  i.S.js  there  was  a  large  number  of  strikes  throughout  the 
coumry,  instigated  by  both  men  and  women.  The  number 
of  strikes  by  dis&atislied  employees  had  at  this  time  become  ao 
numerous  as  to  call  forth  protests  from  the  public  press,  the 
New  York  Daily  Advrrtistr  of  the  6th  «f  June  tfl|35 
that  "  strikes  arc  all  the  fashion,"  and  M|0lltiDC  tbat  it 
was  "  an  aiicellent  line  for  the  jouiueynien  to  oaaw  torn  tke 
coimtiytothocily." 

The  United  Sutes  fovefnamt,  tlmngb  the  census  office 
and  the  department  (now  bureau)  of  iaiionr,  has  investigated 
the  question  of  strikes,  the  result  being  a  &irly 
continuous  record  from  1880  to  the  .ust  of  December  Sittn^ 
1005  inclusive.  In  iSSo,  according  to  the  tenth 
census,  ihcrr  were  610  strikes,  but  the  numl}er  of  establish- 
ments involves!  in  thrm  was  not  reported,  tlic  record  must 
therefore  commence  with  iii8i,  and  since  thin  the  facts  have 
been  cx>ntinuously  and  uniformly  refM)rlcd  by  the  department 
(now  bureau)  of  labour.  This  record,  ao  far  as  numbers  are 
concerned,  Is  shown  in  the  foUowblgl 


Lock-uut». 

Yar. 

Nuaiticr  d 

tfarwwn  out 

Eoifikisraa 
thnywn  out 

unTitvcd- 

o(  cmpliqr- 

inmt. 

DMOtS 

in\.Qived. 

of  oapkqr- 

mraL 

1881 

47« 

2.928 

«29.52« 

9 

655 

454 

478 

a.io$ 

«54.«7« 

42 

4.I3I 

IS83 

a.759 

149.763 

117 

20.512 

I8N4 

443 

J.367 

'47.«54 

354 

■  8,121 

645 

^4^.705 

1H3 

15.424 

1.432 

10,053 

50Ji,044 

101,9*0 

1887 

«.43fi 

379.f>7'> 

12H1 

59.630 

im 

906 

3.5<J6 

147,-04 

180 

'5.' 76 

1W9 

1.075 

3.786 

249,559 

>32 

10,731 

1890 

•.833 

9,4^4 

3.S'.944 

324 

21.555 

1891 

».7I7 

8.110 

546 

3I.O'4 

1892 

1,298 

5-540 

2i^',iy; ; 

716 

32,0:4 

1893 

1.305 

4.555 

2<j5,9I4 

.■?o.S 

21.R42 

1894 

'.349 

8.196 

660,42  .S 

«7.S 

2^.6 1 9 

1895 

6.973 

392.403 

370 

'4.785 

1896 

1,026 

5.462 

241,170 

5' 

7.668 

189- 

1.078 

8,492 

408,391 

'7' 

7,763 

1898 

1.056 

3.«og 

249,002 

164 

14.217 

1899 

'.797 

".3»7 

417.072 

323 

14,817 

1900 

I.77Q 

9.248 

505.066 

2281 

62.653 

1901 

a,9-' ; 

ni.9t»8 

543.386 

451 

20,457 

190a 

14.248 

659,792 

1304 
3288 

31,715 

1903 

3.494 

20,248 

656,055 

'3'.779 

1904 

t.307 

10,202 

5'7.2ii 

2316 

56,604 

1905 

*.077 

8,2>)2 

221.686 

'2.55 

80,748 

Tot.-»l 

3^.757 

I « 1.407 

8.703.824 

1S.547 

825,610 

Statistics  of  Strikes. — Out  of  the  total  of  181,407  establish- 
ments at  which  strikes  took  place  during  the  period  named, 
6p.''*Q0  were  in  building  trades,  17,025  in  coal  and  coke,  7381  in 
tobacco,  jo,oi4  in  clothing,  4450  in  slone-quarr>'ing  and  cutting, 
'555  >i  boots  and  shoes,  1551  in  furniture,  1476  in  brick-maiuag, 
2999  in  printing  and  publishing,  and  1086  in  cooperage.  These 
ten  industries  supplied  128,336,  or  70-74%  of  the  whole  I 
of  establishments  in  which  strikes  occurred  during  the  1 
five  years.  In  the  lock-outs  t>ccurring  during  the  same  time 
five  industiiBi  bore  a  very  large  proportion  of  the  burden, 
involving  13,7x6,  oc  73-95%  of  ^  whole  number  of  establish- 
ments, whidi  WM  18^7.  The  industries  alscted  wcie: 
building  trades,  UVX4ai  dothing,  1943;  stonc-quanyinc  and 
cuttuig,  901;  boots  arid  shoes,  337;  tobacco  393.  Tlie  whole 
number  of  pwrsons  thrown  out  of  emplo>Tnenl  by  strikes  was 
8,703.824,  of  whom  00-57  "o  were  nwlcs  and  0  43  "„  were  females; 
and  the  total  number  thrown  out  of  em[iloyr:i<  n;  hy  ii.Kk-<jal.s 
ilurinR  the  same  period  was  8^5,610,  of  wliom  .Si  i8';o  were 
males  and  15-82%  were  females.  About  70  c  of  the  whole 
number  of  strikes  were  ordered  by  lal>our  organizations;  and  of 
the  number  so  ordered  (J5.353)  40.48%  .succeeded,  15-87'% 
succeeded  partly,  and  34-65%  failed.  Of  the  whole  number 
of  strikes,  47-94%  succeeded,  15-28%  succeeded  partly  and 
36-78%  failed.  Of  the  lock-outs,  50*79%  succeeded,  10-71% 
mcceeded  pei^y  and  4s<a9%  iUlod.  The  avcnie  duntkiB 
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of  tbe  Btrikcs  for  the  whole  period  was  25-4  days,  and  of  tht^ 
lock-outs  84  6  days. 

More  strikes  were  occasioned  1>>  demands  for  increast  of 
wages  than  for  any  other  one  cause,  3j  j4"o  ol  all  sirikes 
being  for  this  cause,  but  this  in  combination  with  other  cauxs 
attributable  in  whole  or  in  part  to  demands  for  iaCKUe  of 
wages  brings  the  demands  up  lo  40-72%. 

The  next  OKMt  fruitful  cause  (A  strikes  is  disagreement  con- 
oeining  the  looofDitMa  of  the  uokm  and  uoioo  nilw.  For 
tbfa  iM4%  of  Urike*  nm  dedaied/  aaA  both  ahne  oad 
combined  with  othar  ouam  pnduoed  3f3$%i  Objection  to 
ndnctfon  of  wagfo  ceiaed  11*90%  tdule  deandeiDcicducljiaB 
of  hoanalone  udooagliiiwd  iritb  other  riimi  peedaced  9*78% 
of  strikes. 

Of  the  total  number  of  establishments  involved  in  strikes 
57-91  %  were  involved  for  causes  cither  in  whole  or  in  part  due 
to  demands  for  increase  of  wages.  The  most  im[X)rtanl  cause 
of  lock-outs  during  the  twenty-live  years  was  disputes  concern- 
ing the  recognition  of  the  union  and  union  rules  and  employees' 
organizations,  which  alone  and  combined  with  various  causes, 
produced  nearly  one-half  of  all  lock-outs  and  more  than  one- 
htU  of  all  establishmeau  involved  in  lodt-outs.  The  United 
StatM  fovenneot'e  acoount  of  loeees  from  ttrOcct  b  for  the 
paciod  fima  Jaanaiy  1881  to  the  $m  of  December  1900,  the  five 
yeers  from  tooi  to  tqos  biclunve  not  being  Incloded  la  that 
account.  It  is  flifTiruh  to  ascertain  exactly  the  Iodises  of  em- 
ployees and  eniployers  resulting  from  strikes  and  lock-outs. 
Differences  may  tountcrbalanie  eaih  other,  mj  that  the  results 
given  below  for  the  period  named  may  be  considered  as  fairU 
accurate. 

The  total  loss  to  employees  and  employers  alike  in  the  estab- 
lishments m  which strikesandlock-oulsoccurred.  loi  llie |M;riod  of 
twenty  years,  was  thus  <468,968,$8i.  The  numlur  i.f  establish- 
ments involved  in  strikes  during  this  period  w.-vs  11  ^.^wi,  makuiK 
aoaveojie  mge  kiieof  $1194 10  emgl)ay«^||»«|f)|,TV)ihii»jiinci>t 
ia  lAkk aUikca  ocirtined.  The  nnmliiii  nf  fifniiM  Ihwiiii  out 
of  irtlilajMim  %  MatoB  of  auihae  naa  6tiog>flB»  iwdti^n  an 
avefigk'UiiidrtM  to<«acb  iMcwm  faivolvcd.  Thd  adnlior  of 
gHaMnhments  involved  i  n  lock  -outs  was  9Q3  3 ,  making  anaverage 
MM  of  $4915  to  employees  in  each  establishment  in  which  lock' 


the  number  of  establishments  involved  was  127,442,  while 
6,610.001  persons  were  thrown  out  of  employment.  These 
figures  show  an  average  wage-loss  of  $2406  to  the  employees 
in  each  est-ibllahment,  and  an  average  loss  uf  $46  to  each 
l^rson  involved.  The  assistance  given  to  strikers  by  labour 
organizations  during  the  period  was  $16,174, 7Q3;  to  those 
involved  in  lock-outs,  $3,451,461,  or  a  total  of  $19,626,354. 
This  sum  represents  but  6-4o°o  of  the  total  wace-Iosa  incurnd 
initiikcaaiidlock-«ttta,andl>iMobal>^toohwr.  MuGii  aaaial* 
aaee  noe  alio  AmiiAed  bgr  orade  aymparhiMfi,  anooit 
of  whkh  cannot  he  nadOjr  aaccrtained.  The  total  loM  to  the 
cstabUdunenta  or  finas  invdvcd  in  stiiket  and  lock-outs  during 
this  period  was  $142,65^,104. 

The  states  of  Illinois,  Nfass.ichu.setts.  New  York,  Ohio  and 
Pennsylvania,  beinj;  the  leading  manufacturing  states,  necessarily 
experienced  the  largest  number  of  strikes.  Out  of  ii7,50() 
establishments  having  strikes  during  the  perio<i  namcvi,  S7..S78. 
or  74-78''o  of  the  whole,  were  in  these  five  states;  and  out  of 
0933  esiablishmcnts  having  lock-outs,  8424,  or  84-8t%  were 
in  these  states.  In  1900  these  states  contained  45-02%  of  all 
the  manufacturing  establishments  in  the  United  States,  and 
employed  S$'i$%  of  the  entile  capital  tnveated  in  mechanical 
induibia. 

A  *'ff''**r'>*  faatnre  of  the  report  for  the  twenty-five  year 
period  xaktaa  to  effects  to  settle  strikes,  during  the  years  1901 

to  1905  inclusive,  a  feature  which  had  not  been 

before.    The  results  are  shown  in  the  following  table: — 


strike 

\ai. 

.Nambcr. 

Siuaixt 
iclUcd  by 
joint  Mcrec- 
inrat- 

N'utnbcr 
lettM  by 
Axiiitniian. 

Nttfn- 
bci. 

Nunbtr 
irttlal  far 
^oint  affne. 

Ninbcr 
MUiol 
artiitnUao, 

iqoi 

'9"3 
i<>04 

1903 

2.924 
3.162 

3.4'>4 
2,077 

'49 
204 
346 
>3o 
74 

66 
33 
*7 

•54 
112 

109 

10 
1 1 
18 

'7 
10 

3 
I 

3 

3 

1 

H03 

9?3 

541 

66 

It 

Year. 


1881 
1883 
1883 
1884 
1885 
l8«6 
|8«7 
1888 

IM9 

1890 

1801 

I  K().> 

IH93 
1894 

1895 
1896 

t«97 
1898 
1899 

1900 


T..ta! 


To  date  when  Strikers  were 
le-employcd  oe  emplo>'c<t 
elsewhere. 


Wagc-loas  of 
Emyloytea 


8 

3.372J78 
9.i64tM8 
6.>7448o 

7.666,717 
10,663,348 
I4,9i>2,453 
if>.5<'0,534 

'>.377."4y 
to,4o<;,6H() 

'3.H75.,V}« 
i4,«oi,505 
10,772,622 
9,938.048 
37. '45-532 
l3.o44.'^3o 
I  i,ipitH.^o7 

l7,4'*.'>o4 
•0.037.384 

•s.  157.965 

l8.34'.'>70 


.Xs-^i-lt.XIM-f  tl> 

Eni|>ioyet-»  by 
Oljganlntions. 


S 

2»7.<»«> 

r.vt.t.v* 
4'' 1. 233 
407.871 
465.837 
1,122.130 

'.I2'..'!.S4 
l,752.(><J< 
592.017 
910.385 
i.»3i.S57 
833.874 
563.183 
93 '  .052 
559.165 
462.165 

f  ,^9^^^0 

'134.453 


.'ST-^'^VtrX      I  t6.l74. 


•')3 


occumng 


in  rln 


Lock-outs 


To  date  w1ies  Blnplov«M  locked 
oat  were  re-*m ployed  or 
employed  elsewhere. 

Atsitunoe  to 

En^j^eesby 


8 

1.  «>«9.4'*3 
4.2<K(.i«)4 
4.69(1,027 
34i3.o73 

13.357,808 
6.698,493 

6.500,017 

2.  <)3'>.752 

5.i35.4"4 
6,176,688 

5.^45.69« 

3. 1'<'^«.I95 
I'*V>.'.I29 

5. 07;, 282 
5.3"  1,235 
4,«<)8,687 
4.596,463 
7,443.407 
9.431.299 


Wiigc-loss  <lf 

Employees. 


4'''>.345 
I,06i>,2l3 

l,4«i.4lO^ 
90I.I73 
4.281,058 

4.333.700 
1,100,057 

i,3;'<.722 
957.966 

M3.709 
3,856^013 

6.659,401 
2.033,769 
791.703 
690.945 
583,606 
880,461 
•.485.174 

|6.I36,(*03 


48,819,745 


Low  of 


I 

3.«So 
47,6f>8 

•  03,»53 

549.45i 
'55.«46 
«5.93' 
«I5.,W 
77.210 
.VM95 
5.17.684 
364.368 
160,344 
67,701 
6I.3SS 
47.336 
47.098 

«aM57 
448,319 


:\.  n  n  lati  tn  .il!  strikes,  of  whatever  magnitude, 
l  iiited  States  from  1H81  to  the  31  si  of  O^ccmber 
I<)00  inclusive. 
Among  them 
have  occurred 
what  may  becaled  hbtorfc 
ttrifces,  the  fint  of  which 
was  in  1877.  though  of 
course  many  vTr\'  severe 
strikes  had  taken  place 
prior  to  that  year.  The 
fraat :  ndtony-4irihH»  of 
1877  besBR  00  the  Baht- 

more  &  Ohio  Kailmad  at 
.VIartin»liiir>t,  West  \ir- 
Kinia.  the  imme<1ial<-  cauH- 
of  the  first  strike  K-ing  a 
10%  reduction  of 
of  aU  omfdayoMr"  ! 
hotwMr.  was-'^' 
IT  in\-  grievanct-B.  Tlwpt 
irrc^nlar  employment. 
I  with  faniilieK  nierr 


3-45 '.46 1 


« 

6.960 
113.383 

297.097 
640.847 

455.477 
«. 949.49** 
».8l9.73'> 

I.2I7.I9<» 
307  1 2>; 
486.258 
6l6.B«8 
1.695.080 
1,034410 
982.584 
.584.155 
357.535 
398,044 

339.403 
379.365 
S.447.930 


I9,927,<)«3 


\l 

jurmittpfl  til  work  only 
three  or  four  days  per 
weekijhe  ■enMlHdcroftte 
tiaw  baDf '  f oracd  'to*  tptttA 
away  from  homo  at  their 
own  expense,  leaving  them 
Init  little  money  for  flo- 
iiic^tw  II M*.  Wages,  pav- 
able  monthly,  were  often 
-J. 


outs  ort  urrcri,  while  the  number  o 
504.307.  m, iking  an  average  los>  uf 


pi. ''.re-,  thrown  out  was 
■  >  l  it  h  person  involved. 
Combining  the  figures  for  strikes  and  lock-outs,  it  is  seen  that 


iWtawiihgOH 

inrPKimerl,  and  the^if  

wen-  paid   only  for  °lhe 
nutnt»'r  cif  miles  run,  irre- 
njKTtix-e  of  the  time  con- 
alletced  cauaes  for  the  great  strikes  of 


siuaed.  So  there  were  many 
1877.    Rictt,  dettruction  of  propCTM  auul  loteTeif 

MartinsbufB,  Bahinioieand  variouapfadgsfai  Ftnan  

miiitia  at  Martinabui(  and  Pittabuiv  ^pathiaed  with  the  striken. 
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witib  them  and  refused  to  Cm  upon  them.  United  States 
troops  were  ordered  from  Eastern  garrisons,  and  they  dispersed 
the  mobs.  In  Cincinnati,  ToIimIo  ami  St  l.iiiii<)  nu>h.i  of  roughs  and 
tramps  collected,  and  sucrccdcd  in  l  iosing  must  of  the  sh(>|>s, 
factories  and  rollinR-milis  in  those  cities.  There  were  also  for- 
midable dMDonstrations  in  Chicago,  m  well  a*  in  Symcuse, 
BuOalo,  Wast  Albany  and  UMnell,  New  York,  where  noM  were 
dtipefaed  hy  the  state  nilitia  inthont  violence  or  deitnictlon  of 
property. 

The  P  cnn5\  Ivar.i.i  Kailrci.nl  alsij  had  a  mcmorahio  strike,  arrom- 
panied  by  riul.s  and  much  viulcjice  and  destrucuori  cif  |iro|)erty, 
during  the  same  year,  the  striice  beinc  ardand  on  account  of  a 
general  reduction  in  wiiges  and  some  other  causes  which  came  in  to 
create  the  difficulty.  The  complete  storj-  of  this  .strike  is  too  lonj: 
to  reiate  here,  but  from  the  liesinning  the  striker*  had  the  active 
sympathy  of  a  large  |iri>|xirtiim  <if  the  |k-<ji>Ic  of  Pittsburg,  where 
the  chief  movements  occurred.  The  acti;.il  ^us*  to  the  I'tnnsylvania 
Company,  not  including  freight,  has  been  e^limalcd  at  l2,oao,aao, 
while  t he Io«s of  propercy amllow of  buiincas at  Pittsbuis amountea 
to  15,000,000.  Claims  were  pieseatad  before  the  courts  in  AOe- 
»  the  ammutt  of  omr  tsiSOiMXWk  wUIe  the  actual 


(faeny  ooonty  to  .        .    .  , 

amount  paid  by  compraoiiie  and  judgments  was  over  t9.7SO,oaa 

Both  the  foregoing  iirikcs  were  unsucrc-wful. 

Thu  next  gri-Mt  strike  was  that  of  the  ti-k'Kni[if:;'~ts.  wliii  h  cx-carrtvi 
in  the  year  This  strike  was  inaugurated  to  secure  the  abolition 

of  Suiulay  work  without  extra  pay,  the  reduction  of  day-turns  to 
eight  hours,  and  the  equ.xlization  uf  pay  between  the  sexes  fur  the 
same  kind  of  work.  Universal!  inc  ri-,i<x^  uf  wages  was  also  demanded. 
The  strike  commenced  on  the  n>th  of  July  and  ended  on  the  a3rd 
of  AuRUM  1883,  aIihf)UKh  ii  was  ilet-larcxf  iiii  on  the  i-ih  of  (he  latter 
month.  It  w.Ls  unsui  <  <-<.''fi:l,  (he  emjilov  iivi  lusirij;  $;.S".<"'0  and 
Copending  (62,000  in  assistance  to  destitute  fellow  operators.  The 
employers  lost  nearly  tt,ooo,ooo. 

Another  historic  strike,  only  partially  successful,  was  that  on  the 
South-Westem  or  Gould  system  of  railwa>-s  in  the  years  1865-1886, 
but  the  moat  pramincnt  labour  controversies  in  the  19th  century 
were  those  at  Homestead.  Pa.,  in  July  1H92,  and  at  Chicago  in  i8<)4, 
concerning  which  a  more  dclaiUtl  ;u  coiint  is  gi\'en  below.  Oilivr 
neat  labour  convulsions  have  occurred  which  nelp  to  identify  the 
decade  beginning  1890  with  the  great  strike  era  of  the  century. 
Among  them  may  be  named  the  l^hish  Valley  railroad  strike 
in  December  1893,  tilt  American  Rail  way  Union  sttike  on  the  Cre.it 
Northern  railway  in  April  1H94:  the  ^rcat  coal  strike,  which 
ficcurrcd  in  the  same  month;  the  difficulties  at  Lattimcr,  Pa.;  ^in  I 
those  in  the  Coeur  d'.AliTie  disiricl  of  Id.iho, 

In  July  1802  there  occurred  a  most  serious  affair  between  the 
Carnegie  Steel  Company  and  its  employees  at  what  is  known  as  the 
.Homestead  Works,  near  Pittsburg,  growing  out  of  a 
diMfWMwait  in  the  previous  month  in  regard  to  w-iges. 
The  iiarties  were  tmaUe  to  come  to  an  agreenu  nt,  and 
the  company  closed  its  works  on  the  yjth  uf  June 
and  discharged  il.t  men.  Only  a  sni.ill  ixjrtion  of  the  men  were 
affected  by  ,tbe  proposed  a4justnient  of  wages.  I'he  larger  portion 
of  them,  who  wan  awbaw  «f  dw  AnnttaaHiMd  AisociitioB  of 
Iron  and  Steel  Worksctb  wan  not  aRecfed  at  all,  oor  was  the  large 
fane  of  emnlwM^  sane  three  thousand  in  number,  who  were  not 
membeis  of  that  asaeclatfaw.  The  comjiany  refused  to  recognize 
the  association  as  an  organization,  or  to  hold  any  conference  with 
its  rt'fw^'nfacives.  Upon  the  failure  t  i  arrive  at  an  adjustment 
oif  the  wage  difficulty  the  company  proposed  to  operate  its  works 
by  the  employroent  of  aoa-Miibp  raco.  The  awn,  who  could  not 
secure  recogmtion,  ninsed  to  accept  the  reduced  rates  of  wages, 
aild  also  came  to  the  determination  that  thi  \  wi  i-.ilr)  resist  the 
spany  in  evety  attempt  to  secure  non-union  \^  or...  r- 
The  history  of  the  events  at  HomeMeatl  shnw^  tin;  the  IoHrcs 
composing  the  Amalgamale<i  A&seiciation  pr<jc«tii'<I  to  ciri;aiii/i' 
what  was  styled  an  "  advisory  committee  "  to  take  charge  of  affairs 
for  tile  atfin&  Ail  wiployMa  of  the  «oiii|»ny  ware  directed  to 
bfcak  their  contracts  and  to  refuae  to  laork  vntil  the  Amalgamated 
As-ioriation  was  recoifnircd  and  its  tnrms  ^recd  to.  The  works 
were  ahui  down  two  riays  prior  to  the  time  provided  bv  the  contract 
under  which  the  men  were  working,  and,  as  allfgi-d.  because  the 
workmen  had  seen  fit  to  hang  the  prrMdent  of  tlu'  coiiiiiaiiv  in  etiin\  . 
On  the  4th  of  July  the  oSxcfra  of  the  company  askeil  i\w  sherllT  uf 
tiieooun^  toappohw  deputies  to  protect  tho  works  while  they  carried 
out  their  iatcntion  of  making  repairs.  The  employees,  on  their 
puft  oiganized  themselves  to  defend  the  works  against  what  they 
called  encroachments  or  demands  to  enter:  in  fact,  thej'  tixilc 
po»e««»on  of  the  Homestead  Siei!  Works.  When  the  sheriff's  men 
ap[iro;irhe<l.  the  workmen,  who  wire  as.'t'mbled  in  force,  noiihed 
them  to  leave  the  place,  as  they  did  not  intend  to  create  any  disorder, 
and  would  not  allow  any  damaw  to  h*  done  to  the  property  of  the 
company.  They  further  olfern  to  act  asdejHiiics,  an  offer  which 
was  declined.  The  advisory  committee,  which  had  been  able  to 
preserve  the  peace  thus  far.  dis9ol\-ed  on  the  rejection  of  their  ofTer 
to  serve  as  deputies  and  conservators  of  the  peace,  and  all  of  their 
records  were  dc-^tniyed,  The  imme<li.ile  1  aiise  of  the  fighting  which 
subsequently  took  place  at  Homestead  was  the  approach  of  a  body 
«l  Fimntea's  dctectivaab  who  wars  athcred  ia  two  hai|aa  on  the 


Ohio  river,  M)mc  miles  t)clow  the  works.  When  the  PinkcrtOM 
arrive*]  the  workmen  broke  throURh  the  mill  feiiic,  i  isi  retiching  them- 
selves behiinl  ihe  r.Ufl  billets,  ami  made  ill  |:rr| amnions  to  resist 
the  apprisich  of  the  Pinkerton  barges;  arnl  the\  resisted  all  attem|.i.-> 
to  land,  the  icsult  being  a  licirc  battle,  brought  on  by  a  h<-a\y 
volley  of  shots  from  the  strikers.  The  Pinkerton*  were  aro'.c<J 
with  Winchesters,  but  they  were  obliged  to  Kind  and  ascemi  the 
embankment  single  hie,  and  so  were  soon  driven  bock  to  the  hoala, 
suffering  severely  from  the  fire  of  the  strikers.  Many  effort*  were 
nude  to  land,  but  the  position  of  the  men  tliey  were  attacking, 
behind  their  breastworks  of  steel  riiils  and  billets,  was  vcr^  strong, 
and  from  this  place  of  safe  refuge  the  detectives  were  subjecte^l  to 
a  galling  fire.  This  oiwning  battle  took  place  on  the  5th  of  July, 
about  four  o'clock  in  the  morning,  and  was  continued  in  a  desultory 
way  during  the  day.  It  was  renewol  the  following  day.  A  btass 
ten-pound  cannon  had  Ux-n  secured  by  the  strikers,  and  planted 

so  as  to  command  the  bart;es  n  r<rl  at  the  l>ank^  of  the  ri\er. 

Another  force  cjf  one  thousiuid  men  h.id  taken  up  a  (Hwilion  on  the 
opipoMte  side  of  the  river,  where  the>'  protected  themselves  and  a 
cannon  which  they  had  obtained  by  a  breastwork  of  railway  ties. 
A  little  before  nine  e'docfca  bombardment  comrocnccd,  the  cannon 
being  turned  on  the  boatSi  and  the  firing  was  kept  up  for  w■^  eral 
hours  The  boats  were  proiecleil  by  heavy  steel  plates  insirir. 
SI)  elT'irts  were  made  to  fire  them.  Hose  was  procured  aiiH  oil 
sprayed  on  the  decks  and  sides,  and  at  the  sante  time  many  barrels 
of  oil  were  einpiiisi  into  (he  river  .ilK)ve  the  mooring  puce,  the 
pur|Kist'  U'ing  to  ignite  it  and  then  allow  it  to  floiit  against  the  boats. 
Under  these  combined  movements  the  Pinkertons  were  obliged 
to  throw  out  a  flag  of  truce,  but  it  was  itot  recognized  by  the  strikers. 
The  officers  of  the  .^m.'dgamatcd  Association,  howewr,  interiencd, 
and  a  .surremler  of  the  ilelei  live»  waM  arranjjetl.  It  was  agreed  that 
they  should  be  safely  guarded,  under  condition  that  they  left  their 
arms  and  ammunition;  and,  having  no  alternative,  they  accepted 
the  terms.  Seven  had  been  killed  and  twenty  or  thirty  wounded. 
On  the  loth  of  July,  after  several  days'  cofwyuitdence  with  tho 
state  authorities,  the  governor  sent  the  entire  force  of  the  militia 
of  the  state  to  Homestead.  On  the  12th  the  troops  arrived,  ihe  town 
was  plarc<l  under  maiiial  law,  and  order  wa-s  n'?iii>reii.  I  lit  ri'  had 
been  much  looting,  clubbing  and  stoning,  and  as  the  detecti\'es, 
after  snmndoii  paind  thrangh  the  strsets  tliey  were  treated  with 
greatabusD.  Eleveawacfanen  and  spectators  tvere  killed  in  the  fights. 

('ongre!>!i  made  an  investigation  of  this  strike,  but  no  lestslati_\-e 
ai  iinn  was  ever  taken.  Some  imiictments  were  made  and  liiwsuits 
e'  ci'rri  The  mills  were  gni<lually  Mip(ilieil  with  new  people,  but 
tlir  ;-tr:ke  '.v.is  not  (letilarcd  oft  until  the  2<Jth  of  .\<:ivenil»r  iKq2. 
I  he  Huiikestcod  strike  must  be  considered  as  the  bitterest  labour 
war  in  the  United  States  piior  to  the  CMcafB  stiihp  la  It 
was  unsuooessfnl. 

IVobafaly  the  most  expcnsK-e  and  far-icaching  labour  contiuiieiay 
which  can  prn^^riy  be  classed  among  the  historic  controvenles  M 
this  generation  was  the  Chicago  strike  of  June  and  _  — ^. 
J  uly  l  '«>r  Beginning  with  a  private  strike  at  the  "f^^** 
works  of  PuUman's  Palace  Car  Company  at  Pullman,  a  ^  , 
aubwb  of  Chimo,  it  ended  with  a  practical  uwunuction 
of  the  labour  employed  on  the  principal  nitways  ndiatmg 
from  Chicago  and  some  of  their  alTiliated  ui>es,  paralysing  internal 
comraeire,  putting  the  public  to  ^at  inconvenience,  delaying 
the  mait.s,  and  in  general  demoralizing  business.  Its  influences 
were  felt  all  over  the  < miniry,  to  gnuiler  or  le-s.s  extent,  according 
to  the  lines  of  trafbc  and  the  courses  uf  trade.  The  contest 
was  not  lindted  to  the  parties  with  whom  it  originated,  for  soon 
there  were  hrought  into  it  two  other  factors  or  foicea.  The 
original  strike  grew  out  of  a  demand  of  cen.iin  employees  of  the 
Pullman  Company  in  May  1894  for  a  reMoratimi  of  the  wages  paid 
during  the  previous  year.  The  company  claime<l  that  the  refiurlion 
in  the  Volume  of  business,  owing  to  business  depression,  did  not 
warrant  tlie  payment  of  the  old  w.-iges.  On  account  of  the  incrcaKd 
production  at  rolling'-stock  to  meet  the  tmAic  incident  to  the  WofU'a 
Fair  in  1893.  orders  for  building  cars  were  not  easily  obtainable, 
a  large  portion  of  the  business  of  the  I^jUman  Company  being 
contract  buxiness  in  (he  way  of  building  cars  for  railway  companies 
generally.  This  stale  of  affairs  n-stslted  in  a  partial  cessation  of 
<:ar-ljuildin;j  e\  er>  w  here  i"  ilic  r.i  :ntry,  the  I'lilltiian  Company 
iutfering  with  all  others.  The  demand  of  the  employees  therefore 
was  not  acceded  to,  and  on  the  nth  of  May  1894  a  strike  was 
ordered.  So-eial  minor  grievances  were  claimed  to  have  existed 
and  to  have  li-<l  to  the  action  of  the  strikers,  who  had  j<nne<i  the 
Amerii.iii  KaiKvay  Union,  .in  .issixiation  of  r.iilwav  fitipln) t-es 
which  liiiil  ;u  lin  ved  a  |».itli,il  suceess  in  a  contest  with  the  Great 
.\.inl;irn  R.iiluiiv  a  few  '.^.•ek-  [i-.  vious  to  the  Pullman  strike. 
The  Riiilway  Union  cspouseil  the  cause  of  the  Pullman  employees 
on  the  ground  that  they  were  members  thereof.  This  union  waa 
said  to  number  about  150.000  members.  It  undertook  to  foice 
the  Pullman  Company  to  accede  to  the  demands  of  its  emplo>ecs 
by  l>o>Tofting  Pullman  cars;  that  is  to  .say.  they  declareil  that  they 
would  not  handle  Pullman  carx  on  the  railways  unless  tbe  Pulliran 
Coni[any  would  accede  to  the  demarvds  made  upon  it.  The 
immediate  antagonist  c4  the  Pullman  Company  in  the  extended 
controversy  was  therefore  the  American  Railway  Union. 
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Another  force  wn»  noon  involved  in  the  strike,  which  was.  very 
naturally,  an  ally  of  the  Pullman  Company.  1  in>  tin-  ( ii  tu  r.ii 
Managers'  Aasociation,  a  body  of  railway  men  nrprcscntii^g  all  the 
nada,  mcnly-fimr  in  number,  radiating  from  Cliicmp>  md  it 
mSi  to  M  dM  aecMiity  of  protecting  the  tame  of  tta  Kaes 
that  brought  about  its  stn]KI';l<^  "'>ch  the  American  Railway  Union. 
These  rMds  represented  .1  1  mihined  caoital  of  more  than 
$2,oo(»,ooo,ooo,  and  thi-v  i-ni)>hiyi-<l  mort-  tlwii  i>rn-f(>tin(i  of  all 
the  niilw.iy  omploytfs  in  the  I'nitcd  States.  Those  thri-e  great 
forces,  therefore,  were  engaged  in  a  battle  (or  supremacy,  and  that 
rivnliy  alone,  witboat  reference  to  the  conditioaa  and  cirettmmnc— 
attending  the  strike  or  actninpaiiying  it,  makes  this  oae  of  tha 
hisi'iric  strikes  of  the  period. 

.V  ( (irtline  to  the_  testimony  of  the  offu  ial-;  of  the  railway* 
involved,  thry  If^t  in  property  dcstroycfl.  hire  of  L'nitcd  States 
deputy  marshals  and  either  iinidptital  l■\|M•n^^^^,  at  lea.it  $685,^08, 
The  loss  of  eamings  of  these  roads  on  aixount  of  the  strike  !■*  esti- 
mated at  nearly  $S.ooo,ocx».  About  3100  employees  at  Pullman 
lost  in  wages,  as  estimated,  probiibly  SjSo.ooa  About  100,000 
employee!)  upon  the  twcntv-four  railwa)^  radiatinc  from  Chicago, 
all  of  which  were  more  or  lees  involved  in  the  strim,  lost  in  wages, 
as  estimated,  nearly  |i  joo.ooo.  Beyond  thene  amounts  very  great 
losses,  widely  iliFtrilr.iteJ.  were  sufTert'*!  intidenlallv  throughout  the 
country.  The  suspension  of  transportation  at  Chicago  paralysed 
a  vast  distributive  centre,  and  impf>M>d  many  hardships  and  much 
loss  upon  the  great  number  of  people  who<)e  manufacturing  and 
business  operations,  employment,  travel  an  I  ntx  cf.'iary  supplies 
dcpcrxl  upon  and  demand  regidar  transiK  r  i.ii  i m  ti>,  from  and 
through  (  hicapo.  The  losses  to  the  countrv  at  larj;e  ire  estimated 
by  BraiKMivi  T  to  be  in  the  vicinity  of  $.Ho.ooo,<x)o.  Whatever 
they  are.  whether  more  or  less,  they  teach  the  ruvessity  of  jireventinjj 
such  disasters,  and  the  atrike  illustrates  how  a  small  local  disturbance, 
arisiitg  from  the  complaints  of  a  few  people,  can  affect  a  whole 
country.  \\'hen  the  American  Railway  Union  took  up  cudgeia 
for  the  Pullman  strikers  and  declared  tneir  boycott  agaiuat  Pldlaaa 
cars,  and  the  (lencral  ManaRers'  .\ssociaUon  took  every  means  to 
protect  their  irvteri-.',N  .toil  [in  vent  the  .ttoppage  of  transportation, 
the  sympathies  and  antagonisms  of  the  whole  countiy  WCfe  aroused. 
An  tmsuccessful  attempt  was  made  to  induO  nB  <indw  in  Odcago 
to  join  in  a  great  sympathetic  strike. 

,  The  inevitable  accompaniments  of  a_  great  strike  were  brought 
Into  play  at  Chicago.  Riots,  intimicmtions.  assaults,  murder, 
arson  and  lnirKl.ir\',  with  Iism  t  crimes,  attended  the  strike.  In 
this,  as  in  snme  of  the  i.rli.  r  liistoric  Strikes,  troops  were  enjiiiKeil, 
The  city  |>ilice,  the  county  sherilTs,  the  state  militia,  Unitfd  Stales 
deputy  marshals  and  regulars  from  the  United  States  army  were 
all  brought  into  the  controversy.  The  United  States  troops  were 
aent  10  Cnicago  to  protect  Federal  property  and  to  prevent  olistruc- 
timl  to  tilt  carrying  of  the  mails,  to  prewnt  interference  with  inter- 
atatc  commerce,  and  to  enforce  the  decrees  and  mandates  of  the 
Federal  rourts.  They  took  no  |«rt  in  any  attempt  to  suppress 
the  strike,  nor  could  they,  as  such  matters  (irlonK:  to  the  rity  and 
.state  authorities.  The  jwlice  of  tlie  <  «rre  us<-<l  to  Mi[i[iress 
riots  and  orotect  the  property  of  citiicns.  and  the  state  militia  was 
called  in  tor  tin  anina  aervice.  The  total  of  these  forces  employed 
during  the  strike  was  14,186. 

Many  indictments  and  law-suits  originated  in  the  diflicultics 
occurring;  in  (  hir.ixii.  But  all  the  attending  c irraamstances  of  the 
strike  point  to  one  eonrlusion — tli.it  a  share  of  the  resfionsibility 
for  bringing  it  on  fielon^;5  in  s(3me  iie,;ree  to  eich  and  every  party 
involved.  Ihe  -ilrikc  generated  a  vast  deal  uf  bitter  feeling — so 
^tMc  neither  party  waa.nndy  to  consider  the  rights  of  the 
other.  The  attacking  partiea' claimed  that  their  grievances  war- 
lanted  them  in  adopting  any  means  in  their  power  to  force  c<m- 
ceKions.  This  is  the  attitude  of  alt  strikers.  The  other  lurties, 
on  the  other  hand,  cLiimed  that  they  were  jiiitifie*!  in  adii|>ting 
any  moans  in  their  p)Wer  to  resist  the  dcr.L.iri  l'i  if  the  attac  king 
party.  The  probability  is  that  neither  recogniwd  the  rights  ol 
tin  pul^  to  Mch  an  extent  aa  to  laduoe  them  to  forbear  bringing 
iaeoRveiueiioe  and  disturbance  to  It.  It  waa  the  moat  suggestive 
■trike  that  has  ever  occurred  in  the  I'nitcd  States,  an<l  if  it  only 
proves  a  lesson  sufficiently  severe  to  teach  the  public  its  rights  in 
auch  matters,  and  to  tcacn  it  to  adopt  measures  to  prewrvc  these 
rwhta,  it  will  be  worth  all  it  cose.  It  wivs  unsuccessful,  and  resulted 
ultimately  in  the  downfall  of  the  American  Railway  Unioiu 

The  to^lled  steal  atrihe  of  the  year  1901  «na«  oaMest  Iwtwau 
the  Amalgamated  Awnciation  of  Iron,  Steel  ana  Tin  Woriian  and 
the  United  States  Steel  Corporatkm.   It  began  oa  the 

sM^9&i  ^'^^  ''^y  °^       ^"^  ^^"^  'S*  oTSeptember 

■  ■  tr^oi,  when  work  w.ts  resumed  in  iiccordance  with  an 
adjii'-tment  agreed  to  on  the  IJth  of  the  latter  month.  The 
difficulty  grew  out  of  an  attempt  to  adjust  a  sliding  scale  of 
S!'l''J^^P'''*  i9f^*'''''^'*"**'  companies  of  the  United  States 
StCnpMMmkiM,  a  new  company  having  Si.404.ooo,ooocapita!iE3- 


tiooL  Tnk  corporation  waa  perfected  after  the  difficulties  really 
began,  to  the  Amalgamated  AMociatton  ultimately  had  to  confront 
the  new  powerful  corporation.  The  real  nut  of  the  diffirirlty  was 
not  a  que.stion  of  wage?.,  hmirn  nf  I.ilxiiir,  or  rides  or  enndiliims  of 
work,  but  a  contest  for  recognition  of  the  right  of  the  associadun 


to  demand  the  unionizing  of  mills,  a  demand,  of  ccnirse,  which  was 
jKisitively  refuse<l  liy  the  1  iiitril  States  St«l  (  ori^jration.  There 
were  no  grievances,  as  intin«atcd;  ic  was  clearly  and  solely  4  conflict 

on  the  demand  for  recognition  in  the  tnde-umon  aenae,  and  k  wn 
the  first  great  struggle  in  the  United  State*  that  waa  cuuiuclaj 

solely  on  this  issue.  This  issue  has  been  contested  many  timeik 
but  usually  in  conjunction  with  some  grievance  or  complicated 
with  some  demand  as  to  wa^es  or  other  economic  conditions.  The 
result  was  that  the  Amalgamated  .■Xasoclation  did  not  secure  the 
terma  demanded;  and  it  lost  further,  because  some  of  the  mills 
wUcfawefeaaUact  to  the  uak»'ani  lea  were  taken  oi(t  and  rtiadcnofi- 
union  niillB.  I1M  atriha  waa  ooodnctRi  without  anv  of  the  dramatic 
wad  tragic  circumstanoea  which  attended  the  Homestead  affair 
in  1892,  in  which' the  Amalgamated  Asiiociation  was  one  of  the 
parties.  In  the  contest  of  1901  the  association  did  not  have  the 
hearty  endorsement  of  a  Ur^e  numli-r  ol  uoikmen.  .is  it  u.t.s  not  a 
movement  to  mlress  any  grievance.  It  was  fought  for  a  principle, 
but  the  movers  did  not  consider  the  power  against  which  they  were 
obliged  to  contend.  Officers  of  the  Amalgamated  Association 
estimated  that  the  number  of  men  out  of  employment  during  the 
strike  avcrage<l  30,01)0  per  day.  At  a  oooaervative  estimate  there 
mu.si  h.ive  lieen  a  lo.ss  of  more  tluHi  >| ,000^000  in  wagca.  The  atcd 
comiunv  through  its  oiTirers  clafaned  that  it  aqxrieflced  no  gnat 
loss  as  the  result  of  the  strike. 

A  strike  affecting  more  individual  intCRata  than  any  preceding 
it  was  the  antluacite  coal  strike  of  190a,  which  formally  began 
on  the  lath  of  May.  It  was  ordered  at  a  convention  caal 
held  at  flaileton.  Pa.,  on  the  15th  of  May.  by  a  JJJuf,^^^ 
T'ote  <if  .i6t  to  i(r).  The  leaders  of  the  miners,  with  one 
or  twii  e\i  .  i  tiiiii!.,  (ip|«ised  the  strike.  It  vras  therefore  a  strike 
ot  the  vMirkerit  themselves.  Griev-ances  had  existed  in  the  anthia* 
cite  coal  region  for  many  years,  but  more  especially  since  the 
strike  of  l9aa  An  attempt  was  made  in  I()oi  to  secure  some  con* 
CCaHOUk  nit  the  operating  railways  declmrd  even  to  enter  into 
a  COniwgHCe.  This,  of  course,  caused  irritation,  and  constant 
appeals  were  made  to  the  officers  of  the  union  to  make  new  demands, 
and  failing  to  .set  u re  i uni  e^^tllM^.  in  org.\nize  a  strike.  1  h<  ilrin.KuU 
of  the  miners  were  as  follows;  (1)  -^n  increase  of  20%  to  those  miners 
who  are  paid  by  the  ton;  (2)  a  reduction  of  20 in  the  time  of  per 
dtem  employees;  (3)  that  2240  lb  constitute  the  ton  on  which  payment 
is  made  for  coal  mined  by  weighL  No  grievances  were  presented. 
The  powder  question  was  practically  settled  in  1900.  The  miners' 
deni.inds  lieiiig  rejectwl  l>y  the  operators,  the  demands  were  ladi^^s. 
fiuerULV*  ri-^h,:reil  oTie-1'.aIf :  i,r,  inere.iNe  |ht  ton  \v  liere  Triittirig 

is  [wid  by  the  ton,  and  10".,  decrease  in  the  working  day.  The 
miners  also  vot«t  i(j  leave  the  whole  matter  to  arbitration  and 
investigation,  and  to  iiccept  the  results.  They  were  willing  to  make 
a  throe  yean'  cuintract  on  the  terms  propoeed.  The  {imdamcntnl 
difTicutty  on  the  part  of  the  operators  related  to  efbrtt  to  secure 
and  fin-wTve  disiipline.  The>'  claimerl  that  every  Concession 
alreaii',  made  had  defeated  this.  The  strike  involved  ncariy  150,000 
employees,  and  atiectcti  the  consumers  of  anlhraciti;  c0.1l  throughout 
the  eastern  st.ites. 

.•\fter  the  most  strenuous  efforts  of  both  parties  to  this  strike, 
the  president  of  the  United  States,  at  the  requcet  of  the  great  coal 
operator*  ami  the  oflftcer*  of  the  Miners'  Utuoa,  appointM  a  com- 
mission to  adjust  their  differences,  and  after  five  months  of  hearings, 
listening  to  nearly  six  hundred  « irnesi*-.s.  the  ronimission  submitted 
anaward  which  was  to  \>c  in  effn  t  ihrn-  vi-.ii-^  fn  in  (he  is!  i>f  .\jiril 
1903.  Both  parties  had  agrec<l  fi  I'lide  ti'.  the  iwird.  v.  liitc.  er 
it  might  he.  After  the  three  years  had  expired,  that  is,  the  31st  of 
Marcl)  1906,  the  miner*  con<Tiidr<l  to  strilo*  again,  Imt  after  Mwne 
negotiations  both  parties  again  unanimously  agreed  to  extend  the 
award  m.ide  by  the  conimissiun  for  three  years  more,  i  f.  until 
the  31st  of  Man  h  igrx). 

After  the  coal  strike  rjf  IQOJ  many  ver>-  important  disturbancca 
occurr«l.  There  was  one  among  the  silver  miners  at  Cripple  Creek, 
Colorado,  1894,  at  Leadville,  1846-1897,  at  Lake  City,  iS99>  and  at 
TcUuride  in  1901 ;  also  uother  at  Colorado  City  in  igoi^  All  these 
.strike*  were  atteiided  with  a  great  deal  of  violence,  the  militiB  waa 
ordered  out,  many  murders  tfiok  place,  and  in  three  counties  of 
Colorado  there  was  a  reign  of  terror,  but  on  tlve  whole  the  (trike* 
were  unsuccessful.  The  \Vestcm  Federation  of  Miners  was seriouaiy 
crippled  in  these  affairs. 

It  is  giadfying  to  note  the  reduction  in  the  number  of  strike*  as 
ahBwn  by  recant  atntiatica.  In  1903  the  number  of  iiainhliihiBiinla 
wna  30,148,  but  it  bad  dropped  to  8292  in  1905. 

AtTTiioRiTiKs. — U.  S.  Commissioner  of  Labor,  Twenty-first 
Annual  Report  (1906);  reports  of  various  State  Bure.nei  nf  I.alxir 
Statistics;  Pennsylvania  Bureau  of  Industrial  Statistics,  T  wentieth 
Annual  Report  (1802);  U.S.  House  of  Representatives,  "Employ- 
ment of  Pinkertoa  DcCectivea  at  Homestead,  Pa.,"  Report  No.  3447, 
52nd  Congress,  andScatlon  (1892);  United  States  Strike  CommisMon, 
Report  on  Chicago  Strike,  Senate  Ex.  Doc.  No.  7,  53rd  Congress, 
^rrl  Session  (1^94):  "The  Amalgamated  Association  of  Iron  and 
Steel  Workers,"  Quarterly  Repfrt  i\f  FxonomUs  for  November  I90t; 
Indimncl  Eiotul\on  of  I  ntled  -S/cVj,  chs,  xxv.  and  xxvi. ;  Report  of 
Ike  A  tUhractU  Coal  Strike  Commistion;  U.S.  Bulletin  oj  Labor  (May 
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IQO^I ;  Rtport  of  t'ommisnmer  of  Labor  (1905)  on  lat>i>ur  ilisiiirbancps 
in  Colorado.  ((  -  L>.  \V.  | 

STRUiDBERG,  AUGUST  (1849-  ),  Swedish  author,  wa« 
bwn  at  Stockholm  on  the  22nd  of  Jaimaiy  184c).  He  entered 
the  univenity  of  Upsala  in  1867,  but  wu  compelled  by  poverty 
to  inlemipt  hk  studies,  which  were  resumed  in  1870.  His 
gboBBtjf  atperieactt  of  itudeiit  life  an  icflecUd  in  a  series  of 
■ketcha  Buned  after  two  dktikts  «t  Vipnli,  Frim  FjtrdiHtm 
ock  Svttrtbdckm  (1877),  which  aroused  great 'indigiuitian  at  the 
lime.  After  various  experiments  as  schoolmaster,  private 
tutor  and  actor,  hi-  ;urnf<l  to  journalism,  am!  uflcrw  I'.ri  1>  miirc 
than  avtngetl  himself  for  the  triviality  and  narrownthh  of  lii.s 
new  surroundings  in  his  famous  Kdda  rummrl  ("The  Ru.l 
Room,"  1879).  descrificd  in  the  sub-title  as  sketches  of  literary 
and  artistic  life.  The  "  red  room  "  was  the  mccting-placc 
in  a  small  caf6  in  Stockholm  of  a  society  of  needy  journalists 
and  artists,  whose  failure  and  despair  are  shown  off  against 
the  proaperity  of  a  typical  bourgeois  couple.  In  these  stories 
Strindbecg's  fanatic  hatred  of  womankind  already  makes  its 
■pgwiwwr,  the  diaaMcn  of  the  pnncipal  figure*  bdsg  pKcipi- 
Uted  by  the  mMihiiiw  lad  faawuM^  <t  the  n—tn.  IB1874 
WMM  friends  pnicitred  Um  a  phoe  tn  the  Royil  Hbmry  at 
Stockholm  where  be  was  empiloyed until i88a.  Hewasalnady 
an  ardent  student  of  ph}'sical  sdenoe;  he  now  gave  proof  of  his 
versatility  by  learning  Chinese  in  order  to  catalogue  the  (Chinese 
MSS.  in  the  library,  and  his  French  monograph  on  the  early 
relations  of  .Swn'.cn  with  the  I'ar  Last  was  rc.-\il  in  before 
the  .'\ca<lcmy  of  Inscriptions  in  Paris.  He  continuiil  lo  write 
for  the  newspa|)ers  and  for  the  theatre.  His  first  imfxirtant 
drama,  Mdster  Olof,  which  had  been  refused  in  187.'  liy  the 
theatrical  authorities,  was  produced  after  repeated  revision  in 
1878.  Although  real  historical  personages — Gustavus  V'asa.Olaus 
Petri  the  refonncr  and  Gerdt  the  Anabaptist— figure  as  leading 
dutncten,  they  ate  made  symbolic  of  the  prcscni-day  forces 
of  pncRM  and  icactioo.  The  pioductioa  of  Matter  Olof 
mariud  the  biiginnim  d  the  «ew  movement  in  Swedidi  litera- 
tme,  and  the  Rat  AM*  and  the  collection  of  satiikal  aketebes 
entitled  Del  nya  riktt  ("  The  New  Kingdom,"  iSSs)  increased 
the  growing  hostility  to  Strindbcrg.  Two  comedies  dr.-iwn  from 
medieval  subjects,  GiJIrts  hemJiglut  ("  The  Secret  of  the  Guild," 
1880)  and  kerr  Bcn^l's  JIuslru  I"  Dengl's  Wife,"  itiS:),  were 
followed  by  the  leKeridary  drama  of  Lycko  Fers  rtsa  ("  The 
Journal  of  Lucky  I'eter  '1,  written  in  itti  and  praduoed  with 
great  success  on  the  stage  a  year  later. 

In  1883  Strindberg  left  .Sweden  with  his  family,  to  travel 
in  Germany,  Italy,  France  and  Denmark,  writing  for  foreign 
reviews  and  producing  various  volumes  of  stories  and  articles. 
Meanwhile  he  had  been  developing  his  attack  on  the  feminist 
movement,  which  had  received  a  gnat  atimulua  in  Scandinavia 
fnm  the  dmmaa  oi  Ifaaen.  In  ("  Married,"  1884)  he 
produced  twehre  itafiea  of  married  We  to  support  his  view  of 
the  lex  question;  this  was  followed  in  1886  by  a  second  collection 
with  the  same  title,  which  was  written  in  a  more  vioknt  tone 
and  lacked  some  of  the  art  of  the  earlier  attack.  He  was 
prosecutcti  for  ass.-iiling  the  dogma  of  the  (.omnumioii,  but  he 
returned  h..  S-.si:ilen  lo  defend  hiitisi-If,  and  was  acquitted. 
Strindberg  s  niasier>  of  the  art  of  di-scription  is  [K-rhafis  seen  at 
its  best  in  the  novels  nf  life  in  the  Swedish  archi|M-l.if;o,  in 
llcmsohoma  ("  The  Inhabitants  of  Hcms<i,  1887),  one  of  the 
best  existing  novels  of  popular  Swedish  life,  and  Skiirkarlslij 
("  Life  of  an  Island  Lad,"  1890).  Tschiudalii  (i88g)  and  / 
hii/sbandti  ("  In  the  Bond  of  the  Sea,"  1890)  show  the  influence 
of  a  alttdy  of  Nietache.  In  1887  he  mtunwd  to  drama  with  the 
powofal  tngadjr  Fmbvm  piaduad  hi  Baiia  alio  at  L$  fin; 
thawaabdhnNdk  iBtthar  A«b»/«Mf,dnGdniodaBattatttttL 
litic  dtama,  to  wUdi  he  wrote  a  ptelaoe  In  the  nature  of  a 
manifcato,  (Krectcd  agafaut  critics  who  had  resented  the  gloom 
of  Fairen.  Ktimralerna  {"  Comrades."  i8S8),  which  hclonf^  to 
the  s.iiiie  j;ruup  of  sijt  plays,  was  followed  by  II immiJrikcls- 
tntklur  I  "  Ihe  Keys  oi  the  Kingdom  ol  Heaven,  '  i8oj),  a 
legend.iry  dmma,  and  by  the  historical  dramas  of  F.rik  \'IV. 
(1899),  Ctutav  Adas  (1900),  and  Quskai  Vasa  (1899);  TiU 


Damascus  (i8qS)  indicated  a  return  in  the  direction  of  religion; 
Folkiin^iisiifitin  (.iSqq)  was  rci)rc-sented  in  1901;  and  the  two 
plays  Avent  ("  Advent  ")  and  Br«U  ock  broU  ("  Crime  for 
Crime  "),  printed  together  in  1899,  were ewjwful^  HfHf  ^tttlt 
in  1900,  both  in  Sweden  and  Germany. 

Strindberg  has  provided  a  quantity  of  what  is  really  auto- 
biographical material,  with  an  account  of  the  otigm  of  hia  vanova 
books,  in  the  form  of  a  novd,  TJtHtleqtimam  ttm  ("  The  Sob 
of  a  Servant,"  1886-1887),  with  the  sub-title  of  "A  Soul's  Develop- 
ment." The  revelations  of  this  book  explain  much  of  the 
!iit  li  r:,c^:,  of  his  work,  and  it  was  followed  in  iSq  ^  by  a  fourth 
part  1:1  lu  rmau,  Dit  Bciihtt tints  Thoren  \"  \  l  ool'sCotileaiiion  "'), 
the  print itig  of  which  was  forbidden  in  Swi-den.  With  these 
should  be  classed  his  Inferno  (1SQ7)  and  Sumng^ngnrnilUtT 
I  ■  The  Nights  of  a  Somnambulist,"  1900).  Strindberg's  first 
marriage  was  an  unfortunate  one,  and  was  dissolved  in  1893. 
He  then  married  an  Austrian  lady,  from  whom  he  was  separated 
in  1H96.  In  tqot  he  married  the  Swedish  actress  Harriet 
Uossc,  from  whom  he  was  amicably  separated  soon  afterwards. 
He  suficied  at  diHerent  tines  fnn  mental  atXida,  of  which 
he  gave  analytic  acoDUBta  OB  his  reeofely. 

A  number  of  critidma  on  Strtndbstg  fnm  eninent  hands  am 
coOeetedb  Ai Mam  ArraAerf  (Kailstad.  ia»H)< 

STRlHBf  a  feneml  term  for  thin  cord,  or  stout  thread,  a  line 
or  cord  on  which  objects  arc  strung.  The  O.  Eng.  won!  is  sirmf,. 
cf.  Dan.  sireng,  Gcr.  Strang,  and  meant  lliat  vUiich  is  strongly 
or  tightly  twisted;  it  is  related  to  "strong,"  and  is  to  be  referred 
to  the  root  seen  also  in  Lat.  siringrrr,  to  draw  tight,  whence 
"stringent"  and  "strict, "and  inGr.  (Trpc774X>f, a  halter. whence 
comes  "  strangle,"  lo  choke,  throttle.  The  word  is  particularly 
used  of  the  ootd  of  a  bow,  and  of  the  stretched  cords  of  |nt 
and  wire  upon  a  rauacal  inetiument,  the  vltaratioB  of  which 
produces  toe  tones  (see  Stkincr)  iNSTRfvr.NTs  below).  In 
architect nre  the  term  "  string-course  "  is  applied  to  the  pro- 
jecting course  or  moulding  numhig  horisontaily  along  the  face 
of  a  building. 

STRINGED  IKSTRUMENTS  CFr  instruments  d  cordes;  Gcr. 
Saitcninslriimrnle ,  Ital.  ilrumi  nli  j  corje)^  a  larRC  and  imjwrtant 
section  of  nmsicai  )iislruiiieiits  comprising  subdivisions  classed 
(.4)  according  to  the  method  in  which  the  strings  are  set  in 
vibration  {B)  according  to  certabi  atnctunl  dmncteiirtics  of 
the  instruments  themselves. 

SeOhm  Ai—Tti*  includes  instruments  with  Strings  (i)  plucked 
by  fingers  or  plectrum;  (3)  struck  by  hamawn  or  taagSBts; 
set  in  vibration  (3)  by  friction  of  the  bow,  (4)  hf  friction  of  a 
wheel  or  <5)  by  the  whid.  In  all  these  chuMa  we  an  also 
ooncenied  with  the  manner  in  whidi  the  strings  sic  stietched 
in  order  to  ensure  resonance,  and  with  the  measuna  taken  to 
obtain  more  than  one  sound  from  each  string. 

I.  Strings  fiueliti  hy  WsfSWer  Wlrtmill.— Twan^in^  the  ■.trinRS 
by  the  fingers  is  the  most  primitive  method,  probably  bUi;tic..<ud  by 
the  feeble  note  given  out  by  the  tense  string  of  the  bunter»'  bow. 
which  was  the  prototvne  of^ the  harp.  In  this  ancient  instrument, 
fK)pular  in  all  ages  an<I  lands,  the  strings  arc  stretched  d  vide  between 
two  supnort-sof  a  frame,  the  lower  of  which  acts  as  a  soundboard  from 
which  the  string*  ritie  perpendicularly.  The  itcale  o<  all  harp-like 
initruments  is  produced  by  means  of  one  string  for  each  note,  difict^ 
once  in  nitch  bemg  obtained  by  varying  the  length  of  the  strinc^-  In 
thr'  modem  pedal  har|>  with  oouUe  action  the  »irin^-'  ran  U-  short- 
ened sufficiently  to  raise  the  pitch  a  semitone  or  a  tone  by  mean» 
of  an  iiiRenious  system  of  levers  set  In  motion  by  the  pedals,  which 
eaii-M-  di-.l.-.,  laeh  (urni>htil  with  two  ^tlidl',  to  turn  and  graKp  the 
string,  thus  bhortening  the  vibrating  length.  This  de\ice  may  be 
regarded  as  an  infringement  of  the  principle  of  the  harp,  whereas 
in  the  chromatic  harp  (Ple)-el  Wolfl  &  Co.)  the  same  object  has  been 
obtained  without  vtolatiui:  the  principle  by  ingeniously  incnaaiag 
the  number  of  atrtnga.  The  nanfi  of  the  ancient  EgypliBaa,  oi 
which  specimen*  arc  preserved  in  the  British  Museum,  an  instru- 
ment having  a  bo.it-'iha)x-d  Ixxly  with  a  long  curved  neck  from 
which  the  .string.s  stretch  at  riRht  angles  to  the  soundboanl,  i*  ihr 
only  link  as  >x't  discovxTed  between  the  bow  and  the  harp.  'I  tio 
next  step  observed  is  the  dcvTcc  of  stretching  the  strings  }iaril> 
oNer  a  soundboard  and  partly  d  vide,  as  in  the  cithara,  the  lyTC, 
the  rotta.  the  crwth,  &c. 

Tlie  ..^ririi;-.  Iviiii;  |«;ir,il1el  with  the  wundboard  are  tH^rhtly  raiw-nf 
0\>r  ,1  Sri  Ur,  (■%  iiK-an--  nf  whieh  the  vibrations  -irr  Minn'.unicatc-il 

to  the  belly  of  the  insuument.   Between  the  soundtward  and  the 
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cn>ss^b.ir,  iiphi  hi  by  two  arms  Kpringing  Irom  the  body  o(  the  in- 
Tttriinii'n',  ' H>  iriii)^  at  Ant  bridged  an  open  space  for  greater 
conwmcncc  in  (wsnging  thero  with  both  hands.  The  gradual 
dtadtt  Mpof  tUiOfM  tpteb  OHflu  th«  variou*  ttep»  in  the  transition 
from  draim  to  Mdle.  In  tbe  Egyptian  dthara  the  harp-l^e 
arntneemcfit  of  the  tttrinR*  was  m:>intaincd  by  making  the  crow- 
bar oblique.  In  Ihi-  ui<l  l.iur  in  the  Greek  and  Konian 
citharas  and  l>Tes  all  thf  otnnjjn  were  o(  the  Mrae  length,  difltTcncc 
in  iiiti'h  ttoiiiK  secured  b>'  \-arying  the  thiclawM  of  the  Mring«. 

A  later  development  conaistetl  in  di^jcarding  the  oix-n  »imcc 
altogether,  where(>y  the  third  method  of  ntnetching  the  strings 
was  evolved.  In  these  rtcw  instruments  the  utringr  lay  over  tlic 
•ound-chest,  raised  on  brii!.'o>i  which  determined  their  vibrating 
length  according  Id  the  in.  •  j  .  I  i:  ...if iiiKiiji:  ilic  harp  or  the  cithnru. 
As  examples  of  this  tyiv  m.iv  Ix-  cited  the  p««kltcrion  or  pealtcry 
•nd  in  tl)e  middle  ages  the  zither. 

The  addition  of  a  kc>'board  to  the  psaltery,  as  a  ineaiM_  in- 
creasing its  M~ii|ie,  rrr.>tt-d  a  new  class  of  instruments  of  which  the 
principal  mcmlK-r>  wrn-  thf  <  l.ivicymbalum,  the  v  irginal,  spinet 
and  the  h,ir;i^i':h'iril.  In  thi"-r  ihc  priiit  i|:!<'  <if  pliirkiiii;  the  strings 
by  mem-,  til  ,1  pli  i  tnini  .,r  m  .'.11  w.i^  ;ir..  -^  n, lh!,  but  the  quill  was 
fixed  in  thr  pivoiixl  tongue  <>l  a  pircc  ot  wood,  known  as  a  "  jack," 
which  ^e^tl■^^  on  the  eml  of  «  balanced  key.  The  jack  worked 
easy  through  a  rectangular  hole  in  the  soundboard,  and  when  the 
key  was  pressed  down  the  j.ick  was  thrown  un,  the  <|iiill  catehing 
the  string  and  plucfcinR  it.  The  string  thus  plucked  vibrated  over 
the  whole  length  fruni  Inirh-pin  to  belly-bndge  (cf.  the  effect  of 
the  tangent  in  the  t      11  hnru  1. 

When  the  principK-  <if  --loiijiing  string*  by  pressing  them  against 
a  fingcrbaard  in  •:  I  r  tD  obt.iin  Fcv-cnil  BOttoda  from  each  had  been 
discovered  and  ap|'lit.-<l  by  adding  a  neck  to  the  body,  a  new  sub- 
dhd«fc«  was  cfcaied  in  thi*  class  of  instruments.  The  exact  division 
of  the  Rringa  necessary  to  produce  the  mjuired  intervals  was 
mca9urp<]  off  and  indicated  by  lisaturcs  of  hide  or  gut  (railed  fret«). 
bound  round  the  ne<  k,  ;ji;.iir.-t  which  the  strings  were  prcsxxl  b^"  the 
fingers.  This  principle  involved  a  ver>-  areat  advance  in  technique, 
•ad  ptoduced  the  tn  snift  luailiM  «•  nlMr  hmI  hitik  Daring 
Htm  ndddte  agea,  tha  bM  Iwte  (thcorto  or  niMtoajuul  Ac  <io<rible- 
(muh  lutes  (amilute  and  diitamne)  had,  in  addition  to  the  string'^ 
atretehcd  over  the  finger-board,  for  w^hich  the  pegs  were  pl.iced 
half-way  up  the  neck,  a  complement  of  b««M  striiiRs  siri-irhpil  a  ride 
from  the  bridge  tji!-piece  to  the  end  of  the  neck,  » lu-re  u  vcond 
peg-box  was  arovidco.  In  the  chitarrone  these  bass  strings,  each 
it  iMch  imcwMd  but  out  nM,  van  about  s  ft.  bog;  tha  andiluic 
ol  ilnllir  ooaatrattloii  was  u  alae  between  the  foniiar  and  the 
theorbo. 

The  plectrum  was  used  to  pluck  the  strings  in  classic  Croecc  and 
Rome,  in  order  to  provide  an  additional  cfTcct  of  brilliancy  for  joyous 
or  tn;ir*.ial  theme*.  If  the  music  gaiisul  in  !irilliaui>,  tlic  lu-iru- 
roent  U^tjhc  power  of  exprrasingjhe  peri wnw^j^emot  ion*.  During 

S.  jMsgf  tirmck  by  Hammtrs  or  raa^b.— The  eailint  known 
loatrument  thus  played  w.-u  the  Assyruin  dulcimer,  at  pisamtir, 

r<.-pri--^nl<'<l  fin  some  nf  the  none  j-Lilis  brought  by  ^ir  .\.  H. 
l»-ivard  Irnin  •In;  inninnl  i-l  K;;yi:n;;k,  and  preM'iM  I  ,,i  -liC  British 
Museum  among  scenes  from  the  historv'  of  Sanl,m;niiilu»;  it  is 
the  instrument  crronroualy  rendered  psailery  in  Dan.  lii.  5,  while 
the  instrument  rendered  dulcimer  in  the  Authorizud  Vcnion  of 
tbt  BiUe  ahoiild  be  bag]>ipe. 

lo  the  dukimer  the  strings,  as  In  the  psaltery,  were  stretched 
over  a  KCtangular  or  trapecoid  •iMjad<hcst,  the  vibrating  length 
being  detemiined  by  mean*  of  two  bridges.  The  strings  «-ere 
atnin  by  means  of  two  cur\e<i  stick*,  or  bv  hammers,  with  an 
dajtie  Wriat  action.  ',*lni  h  i.ir.,luii^l  lUar,  (j<.!l-l!ke  tones.  The 

ihiHtiiff  baa  aurvived  in  the  ctmbaio  or  timbalom  of  the  Hungarian 

edM.  Tbo  applkrtiea  ai  tha  keyb— «d  to  tba  dutcinnf  pwwoced 
davichanl  and  htcr  the  piuioforta.  la  tha  aailleit'clkvi- 
chonls,  knowa  aa  fretted  (Gcr.  lataarfia).  one  MiMig  waa  made 
to  do  duty  for  several  note«.  The  tangent  or  upright  blade  of 
brass  tapmng  towards  the  bottom,  where  it  was  fastened  into 
the  end  of  the  key,  re^ilaccd  the  hammer  oi  the  dulcimer,  for  which 
it  was  hardly  a  .substitute  for  the  following  reason.  The  function 
«(  the  tangent  coaatkotn  tha  HMin  wchaical  imiwatkii;  iatwad 
of  giving  a  sharp  blow  moA  fcboandlng  instantly  fnmi  fhia  Ming, 
like  the  hammer  on  the  strings  of  the  duTcimcr,  the  tangent  remained 
on  the  string  as  long  as  the  key  was  pressed  down,  and  as  it  rose 
cloth  dampers  stopiwd  the  vibnitinn.  It  is  usual  to  eomp.ire  the 
tangent  of  the  il,i\  i<  hor:|  to  the  hammer  of  the  dulcimer,  but  the 
aetMO  of  the  tai^ent  more  nearly  rescxablcs  the  prcssun;  of  the 
finiKr  on  tha  atrinc  nf  the  vioKa.  jMt  aa  tbo  Mnr  thwiaines 
the  vibrating  length  of  the  vhrnn  atrfng  mm  the  wtdge.  10  the 
tangent  sets  the  siring  vibrating  from  the  point  of  impart  to  the 
bell>--bridgo.  By  twisting  the  key  levers,  the  tangents  belonging 
to  three  or  four  ditTerrnt  keys  were  brought  to  bear  <m  the  same 
string  or  (jrinip  of  uninjn->  .H  different  points,  all  the  string"  luing 
of  the  same  length.  It  was  tu3t  until  the  l8th  century  that  fret- 
ftae  or  buHd^m  clavkdiorda  wmm  iavnted;  ther  had  thranghovt 
OiacomfiMaalnyaadataaiHitwaMlipairaf  UHMvi.  ThaaelioB 


o(  the  hammer  oi  the  dulcimer  reappeared  in  the  piaiuiforte.  Owing 
to  the  pectiliar  actkm  oi  the  tangent  it  «-as  poseibic  to  produce 
on  the  clavichord  the Mtrole  effect  (Bebune)  as  in  the  violin,  an  effect 
which  is  impractkalile  on  any  other  keyboard  inatrunwni. 

3.  Strirngt  iti  Ml  Vibniimm  by  ^ittiem  if  the  B&m. — Although  used 
with  various  other  instruments,  such  as  the  Oriental  rebub  and  its 
luirn|u%in  ^ucl:e^.sl>r  the  relx'c,  with  the  oval  vicllc,  the  guitar- 
or  trouUaduur-rtddle  and  the  viols,  it  is  with  the  effect  of  the  txiw 
on  the  perfected  type  represented  by  the  violin  family  that  we  are 
mostly  concerned.  The  strings  in  this  case  are  all  of  the  same 
lei^th.  dilfereooe  in  pitch  lieing  .secured  by  thkkness  and  tension. 
The  Angers,  by  pressing  the  strin^^s,  produce  a  variety  of  notes 
from  each  string  at  will  by  shortcnm^  the  vibrating  xcs-iion  as  the 
position  of  the  fingers  shift  m  the  direct  ton  of  the  briili;e,  The  friction 
of  the  bow  on  the  string  induces  a  twofold  vibration,  the  actual 
lon^tudinal  vibration  of  .the  string  and  the  molecular,  tx^ih  ol 
which  are  tranamitted  by  the  bridge  to  the  soundboard,  whereby 
they  beootne  intensified  or  reinforoed.  To  this  class  belong  aha 
the  Welsh  crwth  and  the  tromba  marina. 

4.  Slrini>f  ifl  in  Vibralion  by  Friction  cf  a  Wheel. — This  class  is 
small,  bcini;  represented  mainly  by  liie  i>n;.ie.isi rum  and  the  hurdy- 
^urdy  and  a  few  aostcncnie  kevboard  iosuunicnts,  in  thoe 
imtniaanta  the  rosined  wheel  patMnaa  mechanically  the  faactioa 
of  the  bow.  setting  the  atringaln  vibration  aa  it  revotves.  A  nm 
of  ten  or  twelve  keys  contraliiag  wooden  tauents  perfonna  tba 
function  of  the  6nger»  in  stopping  tlie  string*.  -  Two  or  more  atring* 
outMde  the  range  of  the  taagents  always  sound  the  same  drone 
bass,  the  fingiTs  iilayine  the  melcxJy  on  the  treble  strings. 

5.  Strtnis  itl  in  Vs0ra<Hm  by  the  iVia^fL— An  example  is  the 
acolianharp*  WamthaahM  airiiiniKf  diUlMtat  tMcknesa.  but  tuned 
strictly  in  oum  aad  Wk  efadt,  a«B  aet  in  vibtttiaa  by  a  cmieat 
of  air  pnmiat  obBqiMly  nenm^diaaii,  eaniii«  tha  atnaga  to  divide 
into  aiii|aat  parts,  thna  pmdudag  vaiioin  tumouca. 

SiCiiii  B.  There  ;tii\  Ix-iides,  certain  >i. rm. i urnl  features 
in  the  instrununt^  m',iei>en<lenl  of  the  ^(tin^;>.  which  iiiliueiice 
the  quality  of  tone  to  a  Rreater  or  degree.    First,  the 

conatruction  of  the  sound-thc-st,  the  Ixjx  form  coasisting  of 
back  a!id  Ixlly  or  soundboard,  joined  by  ribs  of  cquul  width, 
giving  the  best  icsults  in  ches»4.s  1  and  5.  The  sound-cheat, 
coMiatingof  a  vaidted  back  .0  v>  hu  h  is  glued  a  flat  soundboard, 
gives  very  poor  results  in  class  but  is  amincntly  suitable  for 
class  I.  The  position  and  sliapt  fli  tltt  gotind-holes  on  each 
sKie.o(  the  ttriDgs  foe  bomd  iaMnmaita,  and  ia  the  oetitto  for 
thaw  «Mch  tba  itiial*  an  pbdHd,  aiia  nrt  vfthoM  initaienM 
on  the  toiux  (K.&) 

tniPt  to  iMBOve  or  tear  off  tha  outer  coming  of  anythbs, 
hence  to  rob  or  plunder;  also  a  nanuw  long  piece  of  stuff  or 
material,  or  a  mark  or  division  narrow  in  proportion  to  its 
length  <lisiin^.nii.shcii  from  its  Ri.iurnl  or  sutToi:ni!ing8  by  colour 
or  other  variation  o!  ■.e.\lure.  tliaraL  ler.  it  .;  a  slripc;  this  last 
word  is  a  v.uiant  of  '  sU;p."  a  pariituiar  ii-.taning.  that  of  a 
stroke  or  lash  of  a  whi|),  is  cither  liuc  to  the  original  meaning 
of  "  strip,''  to  llay.  or  to  the  long  narrow  mark  or  -.vheal  left  by 
a  blow.  Ihe  O.  Eng.  sirypan,  to  strip,  is  cognate  with  Du. 
stroopen,  Ger.  strdfen,  and  the  roof  is  possibly  seen  in  "  strike," 
Lat.  slringtre.  "  To  .strip  "  h.ts  many  technical  meanings,  e  g.  to 
separate  the  tobacco  leaf  from  the  itau,  to  remove  the  over- 
lying soil  fnnn  a  nincnl  deposit  befom  opening  aad  wotfcing 
it,  totumagiu-fatinliBalathe,  &c.  In  aKhitectuie,  a  "  ttrip- 
IiilMtar"iiaiUHiowidHteraiuji«ikfoiiiidfaSaaoo  wmtit 
and  In  the  TtaMm  Rwmaiwwmachtt^  "Strifli^,"  aywih, 
la  appamattr  »  dlmlnntiv  of  "ttiip."  ia  tbe  aanae  «l  a  youff 
growing  lad. 

STROM*  RALPH  (Jl.  i3;o-i4oo!,  KngLi&h  schoolman,  waa 
probably  a  native  of  the  West  Miillands.  He  was  a  fellow  of 
Merton  College,  Oxford,  before  !  i6o,  .ind  famous  as  a  te.icher 
01  lopic  and  philosophy  and  a  writer  on  ixlucational  subjects. 
He  beloiiped.  like  Thomas  Aquinas  and  Bonavcnlura,  lo  tJiat 
■'  Schtxil  of  the  Middle  "  which  mediated  between  realists  and 
nominalists.  licsides  his  Logica,  which  has  not  sur\nvc<i.  he 
wrote  Conseiiumliae,  a  treatise  on  the  syllogism,  and  OMtgo- 
ti«nes  or  Sekolaslica  militia,  a  aeries  of  "  formal  e»frfi«M  iK 
scholastic  dialectics."  He  had  some  not  unfriendly  oontrovenqr 
with  his  colleague  John  Wyclif,  against  whom  he  defended 
the  poMWioB  of  wealth  by  the  dergjr.  and  hdd  that  ia  tba 
ChodiabaiBa  ma  bettor  tbaadistmbuoe.  >tt»alaoaltaciud 
WytUf'sdDCtifaeafpndatlaatiOB.  His  poeitiau  aie  gatherad 
froo)  WydiTa  Ruptmrimui  ai  MaM^mm  .flrtfiiiii  (MS. 
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VfcoM  ImpoiBl  Library).   Strode  it  aho  aaiocialcd  with 
|o1hi  Cower  in  Chaucer's  dedication  of  Troylus  and  Cryseydr, 
and  Strode  himself,  according  to  the  islh-ccntury  Velus 

logus  >il  fi  Ui>-.vs  Mi  rtu:!,  was  a  "  potta  nobilis."  Lcland  and 
Bale  conlirm  iHls  U-stimony,  nnd  I'rofcssor  1.  Gollancz  has 
suggested  the  identification  of  the  PhunUisma  R-ididphi  attri- 
buted to  Strode  in  ihf  Vdm  niliiioi^us  with  the  beautiful  i4lh- 
ccntury  <  lr'>;iac  [_kxiii  l  ht:  i't  jr,'.  If  this  hoU  good,  Strode  wrote 
ai.vi  ( 7f-  ;»iij.-ii,  Patience,  and  Sir  Gavayne  and  the  Green 
Knight.  T  r  .m  1375  to  1385  this  Strode  or  another  of  the  same 
name  was  common  sergeant  of  tbe  dty  of  Loodoa;  be  died 
in  1387. 

Sec  Prantl.  GeuHchle  der  LefH;  for  an  attempt  to  dtMimntiiih 
fx-twecii  Strtxk'  the  «:hoolnian  and  Strode  the  paet»  We  J7T.  T. 
Browa,  in  Tht  ScotUtk  Aniigmry  (1897),  vol.  xii. 

fnOM^  VIULUUi  (1598-1645),  Engli^  parliamentarian, 
Moond  son  o{  Sir  William  Strode,  of  Ncwnham,  Devonshire 
(t  member  of  an  ancient  family  long  established  in  that  county, 
which  bfcamc  extinct  in  1897),  and  of  Mary,  daiinlut-r  of  Thomas 
Soulhrotc  of  Bovcy  Traccy  in  Dcvoiishsre,  was  born  in  ijoH. 
He  was  admitted  as  a  student  of  the  Inner  Temple  in  1614, 
matriculated  at  Exeter  Colk-Re,  Oxford,  in  1617,  and  took  the 
degree  of  B..\.  in  i6i:j.  He  svas  returned  to  parliament  in  16^4 
for  Becralston,  and  represented  the  borough  in  all  succeeding 
psriiUTicnts  till  his  death.  He  from  the  first  threw  himself  into 
opposition  to  Charles  I.  and  took  a  leading  part  in  the  disorderly 
scene  of  the  2nd  of  March  1629,  when  the  speaker,  .Sir  John 
Finch,  refuaing  to  put  the  icniutaoo  cf  Sir  J.  Eliot  agsiait 
■fUlnuy  tMitfani  ttMl  innontiOBt  hi  idj^oii}  im  hdd  down 
la  tbex&ahr  (ft*  Roub8»  Dubh.).  Prosecuted  befon  the  atar 
dnadicr,  he  lefned  "  to  enemr  uything  done  ha  tbe  Hooee  of 
PeitfamieHt  but  in  thit  Houae."  On  tbe  7th  of  May  a  fresh 
mumuit  was  issued,  and  a  month  later,  to  prevent  his  release 
on  bail,  he  was  sent  by  Charles  with  two  of  his  frllow  menibefa 
to  the  Tower.  Refusuig  to  give  a  bond  for  his  good  hohaviour, 
he  was  sentenced  to  imprisonmtcit  1  luring  the  king's  pleasure, 
and  was  kept  in  confinement  in  various  prisons  for  eleven  years. 
In  Januar)'  1640,  in  accordance  with  tin-  king's  new  policy  of 
moiltiraiion,  he  was  liberated;  and  on  the  13th  of  .\pril  took  his 
aeat  in  the  Short  Parliament,  with  a  mind  embittered  by  the 
lenae  of  his  wrongs.  In  the  Long  Parliament,  which  met  on  the 
3ld  of  November  1640,  he  was  the  first  to  propose  the  control 
by  parliament  over  ministerial  appointments,  the  militia,  and 
its  own  duiatioo;  supported  the  Grand  Remonstrance  of  tbe  7tb 
«f  November  i&|i;  and  displayed  a  violent  seal  m  puisaiag 
the  proaecutloo  d  Stitleed,  actual^  pnopoaiag  that  all  iriw 
•ppMred  as  the  paiMBei%  «nmA  sheuM  be  "charged  aa 
conspirators  in  the  same  tieaaon."  As  a  result  he  was  included 
among  the  five  members  impeached  by  Charles  of  high  treason 
on  the  ^rd  of  Janv)ary  1642.  (Sec  Pvm,  John;  Ei.iot,  Sir  Jou.v; 
Hampi)».n,  John;  Hi  sihkiok,  Sir  Arthuh;  and  Charlks  I, I. 
He  opjiosed  all  suggestions  of  compromise  with  Charles,  urged 
on  the  preparations  for  war,  and  on  the  j^rd  of  (  illoIht  was 
prcfvcnt  .at  the  b.attle  of  Rdgchill.  In  the  prosecution  of  Laud  he 
showed  the  same  relentless  zeal  as  he  had  in  that  of  Strafford, 
and  it  was  be  who,  on  the  28th  of  November  1644,  carried  up 
the  meaaage  from  the  Commons  to  the  Lords,  desiring  tliem  to 
hasten  on  the  ordinance  for  the  archbishop's  execution.  Strode 
did  not  long  survive  his  victim.  He  is  mentioned  as  having 
been  elected  a  member  of  tbe  aiaainbly  of  divines  oa  the  jiat 
of  Jamaiy  ii4s.  HediedontheQihof  Scpteaiberef  the«ne 

r^andbyoidarof  peiHaawDtwataawidedapiiMfciBaeial 
Weatn&Mtar  Abbey.  The  body  ww  egUiaiiwd  after  the 
Restoration.  Strode  was  a  man  of  strong  charactrj.  but  of 
narrow,  thoufrh  clear  and  decided  judgment,  both  his  good  and 
his  bad  qualities  being  cx.TBgerated  by  the  wrongs  he  had 
suffered.  Clarendon  speaks  ot  him  as  a  man  "  of  low  account 
and  esteem."  who  only  gained  his  reputation  by  his  accidental 
a!«sociation  with  thtwe  greater  than  himself;  but  to  his  own  party 
his  "  insuperable  ronstaneie  gave  him  a  title  to  rank  with  those 
who  had,  at  a  time  when  the  liberties  of  England  bung  in  the 
tihacr,  deserved  beet' ot  their  country. 


Tbe  identity  of  the  W.  Strode  impriMMiad  in  rtet  and  of  tbe  W. 

Strrxle  im[)eai-tiei)  in  1643  ha*  been  questioned,  but  is  now  Cttab* 
h^heil  ij.  Kor^i  IT, . -I  rrrv;  of  the  Five  Members, p  igS,  uote;  Life  tf  Sir 
J.  h'Juit,  itl.  ih;.',  ii.  ly;,  note;  J. L. Saaford, 67MtM, p. 397 ;  Gardiner, 
Ills!.  Ill  En^lnn.i.  IX.  22.VI  On  the  other  hand  hcistobediktiiigi.i^ied 
from  Colonel  Wm.  Strode  of  BarrinEtoo,  alto  pariiameotarian  aod 
M.P.,  who  died  in  1666:  and  from  wilheffl  Strode  or  i6o«>- 
1645).  the  orator,  poet  and  dramatist,  whose  poetical  works  were 
edited,  with  a  memoir,  by  Bertram  Dobell  in  1907. 

STROHNESS,  a  police  burgh  and  seaport,  in  tbe  island  of 
Pomona,  county  of  Orkney,  Scotland.  Pop.  (1901),  2450.  It 
is  situated  on  the  side  of  a  well-sheltered  bay,  14  m.  by  stcaacf 
west  of  Kirkwall.  Many  el  the  houses  arc  within  tidal  liroita 
and  fximishcd  with  quaya  and  jetties.  Ihe  harbour  admUa 
vessels  of  all  data  and  is  provided  with  a  pier  aad  dipab  The 
deep-aea  lisheiy  attracts  huiidreds  of  boata  Isom  tbe  north  of 
Scotland,  and  moat  of  the  catch  b  cured  for  the  English,  Geinatt 
and  Dutch  markets.  Stromness  is  in  daily  communication  with 
Scrabster  pier  (Thurso),  and  at  frequent  intervals  with  Kirkwall 
by  coath  nn  1  also  by  steamer.  It  is  a  port  of  call  for  ships 
trading  wuli  the  north  of  lOurojx-  as  well  as  for  vessels  outward 
bound  to  the  .\rctic  regions,  Hudson  Bay  and  Canada.  The 
magnificent  scenery  of  the  west  co;>.st  of  I'omona  is  commonly 
visited  from  Stromness.  The  tour  includes  Black  Craig  f 400 ft.), 
on  which  the  schooner  "  Star  of  Dundee  "  was  wrecked  in  1834; 
the  grand  stacks  of  North  Gaulton  Castle  and  Yesnaby  Castle;  the 
Hole  of  Row,  a  natural  atch  carved  out  by  tbe  ocean;  Bitaay« 
where  arc  the  ruins  of  tbe  palace  buih  by  Robert  Stewart,  eari  of 
Orkney  (d.  1592).  natural  son  ot  James  V.,  the  tracts  of  a  dturch 
irfddt  is  believed  to  have  been  built  by  ^il  Thoifian  oa  Ui 
letam  fron  Rone,  in  whkfa  the  temalas  of  St  llaflnia  npotcd 
iintfl  th^  burial  hi  Kirkwall  Cathedral,  and,  on  the  Broch  of 
Mlwy  tgSlt^Mgh),  the  ruins  of  St  Peter's  church. 

SnUnremOlf,  a  Greek  sculptor,  the  author  of  a  bronze 
figure  of  a  horse  set  up  on  the  .\crojxilis  of  Athens  late  in  the 
yth  ccntur>'  B.C.,  which  represented  the  wooden  horse  of  Troy 
with  the  Greek  heroes  inside  it  and  looking  forth.  The  ins^rrilnd 
basis  of  this  figure  has  been  found.  Other  works  of  the  .scillptor 
were  a  iigure  d1  Ar'.enus  at  Mcgar.a,  ,1  group  of  the  Muscs,  and  SO 
\ma.ivn  which  was  greatly  admired  by  the  emperor  Nero. 

STRONTIANITE,  a  mineral  consisting  of  strontium  carbonate, 
SrCOa.  It  takes  its  name  from  Strontian  in  Argyllshire,  where 
it  appears  to  have  been  known  as  far  back  as  1764,  but  it 
was  not  recognized  as  a  distmct  mineral  until  later,  when  the 
examination  of  it  led  to  the  discovery  of  the  dement  atrootfina. 
It  crystallizes  in  the  Ortborbombk  system  and  it  isomorphoits 
with  arafonile  and  witheiile.  DiiUnctly  developed  cryatab 
are,  however,  of  rare  oeomaice;  they  are  usually  adcuLir  with 
acute  pyramid-planes  and  are  repeatedly  twinned  on  the  prism. 
Radiating,  fibrous  or  granular  aggregates  arc  more  common. 
The  colour  is  white,  pale  green  or  yellowish  brown.  The  hard- 
ness is  i]  and  the  si}ecifit  K'.ivi'.y  Sironrium  is  sometimes 
1  partly  replaced  by  an  equivalent  amount  ol  calcium.  The 
mincr.al  occsirs  in  met;  l!it<  rujs  veins  in  the  lead  mines  of  Stron- 
tian in  Argyllshire,  I'aleley  Hridgc  in  Yorkshire,  Br&unsdorf 
near  Freiberg  in  Sa.xony;  abundantly  in  veins  in  calcartoua 
marl  near  Klunster  and  Uamm  in  Westphalia;  and  in  limestooe 
at  Schoharie  in  New  Yolfc.  It  is  oaed  for  peoducing  red  fire 
in  pyrotcchny  and  for  refining  sugar.  (L.  J.  S.) 

STRONTIUH  (Symbol  Sr,  atomic  weight  87  62  (0-t6}l,  a 
BwiaUk^chCTMi^^  to  the ^b^Mearth gnopi. 

toda  aad  aoQt^  aad  tn  mfawrat  wateia;  to  chief  sources  are 
the  agdnetals  atsoutlanSte^  celcstine  and  baiytocelestlne.  The 
metal  was  detected  in  the  mineral  strontianite,  found  at  Stn»* 
tisn  in  Argyllshire,  by  Cruikshank  in  1787,  and  by  Crawford  in 

1790;  and  the  discovery  was  confirmed  by  Hope  in  1792  and  by 
Klaproth  in  170,5.  The  metal  was  isolated  in  1S07  by  Sir  H. 
Davy  by  i-li'ctrolysing  the  rui.s-  l.vdroxije  or  chloride,  and  h.^s 
l>ccn  obtained  by  .\.  Gunlz  and  Roederer  ii  iymples  rrtuius,  st>o6, 
14:.  p.  400)  by  healing  the  hydri<le  in  a  vacuum  to  looo".  By 
electrolysing  an  aqueous  solution  of  ibc  chloride  with  a  mercury 
cathode,  a  Utpifal  and  a  aelul  .  Sr^in,  an  obtahitd: 
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the  latter  on  heating  gives  a  mixtttre  of  SnHft  and  SrHgi,  and 
on  distillation  an  amalgam  passes  over,  utd  not  the  mctaL 
It  is  a  silver-white  ductik  metal  (of  specific  gravity  a- $4)  which 
mdts  at  800*.  It  oadixes  npidly  when  exposed  to  air,  and 
bwiu  ulna  kcatod  in  aJr,  «qva>  rhlnrinr,  hnniM  oc  aalphur 
vapour.  With  dry  At  60*  the  metal  fonaa  ttrantiimi 

smmonium,  which  ilow^  doeompoM*  in  a  vacuum  at  30" 
^ving  Sr(NU(>j ;  withcariNm  moaioiBdeit  gives  Sr(CO)«;  with 
•xygen  it  forms  the  monoxide  and  peroxide,  and  with  nitric 
«aaAe  it  ^ves  the  hyponitrite  (Roederer,  BuU.  soc.  ckim.,  1906 
(iii  ).  35.  P-  nS)' 

The  hydridt.  SrHj,  was  ob(:iiaH  hv  Giinti  on  hc  iting  strontium 
arnaleam  in  a  cumnt  of  hy(lr■>^;l-n  It  a  white  wild,  which 
readily  decomposes  water  in  the  cold  and  behaves  as  a  Btrong 
reduong  a^ent.  It  dLssociates  when  heated  to  a  high  temperature 
and  is  not  affitted  bv  oxygen.  The  monoxide  or  strontia,  SrO, 
Is  formed  bv  strongly  heating  the  nitrate,  or  cummerrtully  by  heat- 
ing the  sulphide  or  carbonate  in  superheated  steam  (at  about 
SOO-tioo*  C).  It  is  a  white  amorphous  powder  which  resembles 
Ume  in  it*  eeneral  chancter.  Hy  In.irMi;.;  ihc  amorphou»  form  in 
the  electric  furnace  II.  Moissan  succii-<l<.-<i  in  obtaiuing  a  crystalline 
v.iricty.  The  amorphous  form  readily  slakes  with  water,  and  the 
aqueou«  soliition  yields  a  crystalline  hydrated  hydroxide  approxi- 
mating in  composition  to  Sr(UH)i-8HiU  or  Hr((^H),-9H,().  which 
on  standing  in  vacuo  loses  some  of  its  wati-r  o(  rnstallixation, 
leaving  the  monohytlratcd  hydroxide,  Sr(OII:i  li.O  The  ordinary 
hydrated  variety  fdrms  qia.i(ir.itic  cr>?.t.ils  .iml  !ic!i.i\i  s  .is  a  stronK 
ba*>e.  It  is  U5<ed  in  the  extraction  of  stig.ir  from  molasses,  since 
it  combinea  with  the  sugar  to  form  a  soluble  saccharate,  which  is 
removed  and  then  decomposed  by  carbon  dioxide.  A  hydrated 
4smtff^  approximating  in  composition  to  StOt'SHiiOi  is  {onmd  as 
a  nystalltnc  precipitate  when  hydrogen  peradde  ii  added  to  an 
HiMBaa  solution  of  strontium  hytlroxide. 

SimMum  flueride,  5$rFi,  is  obtained  by  the  action  of  hydro- 
llliflr  acid  on  the  carbonate,  or  by  the  addition  of  pota»«ium 
^WrHf,  to  strontium  chloride  solution.  It  may  be  obtained 
oyMalliae  by  fusing  the  anhydrous  chloride  with  a  Urge  excess  of 
potMiium  feydmm  fluoride  oi  by  hcalinc  tiie  amorpiioaa  variety 
to  radaeia  wtrii  an  excess  of  an  lilfcalm  chloride.  StmiUttm 
tUsrMf,  SfClt^HiO,  Is  obtained  by  dissolving  the  carbonate  in 
hydroukiric  acid,  or  by  fusing  the  carbonate  «ith  calcium  chloride 
aod  extracting  the  melt  with  water.  It  crystalliates  in  ^^l,lIl  colour- 
less needles  and  is  eii^ily  MolubU-  in  water;  the  coiicr-iitr.ii i/il  ji:ii<-ous 
solution  dissolves  bromine  and  iodine  readily.  By  concentrating  the 
ai^ueoiis  sohttiaa  faatwaca  90-130'  C,  «r  pawiag  iisdWHliiuiic 
aod  gas  into  a  aatuiatad  aqueous  soiutlon,  a  SKOodlvotatcd  form 
of  composition,  SrC1t°2HiO,  is  obtained.  The  anhydrous  chloride 
is  formed  by  heating  strontium  or  its  monoxide  in  chlorine,  or  by 
heating  the  hydrated  chloride  in  a  riirrent  of  hydrfx-hloric  acid 
gas.  It  is  a  white  solid,  which  coinhines  with  k.i^O'ous  ammonia 
to  form  Sr(.'l5  .S N M I ,  ami  whrn  hi-atMl  in  mperheated  steam  it 
decomposes  with  evolution  uf  hydrochloric  acid. 

Strontium  iulphUe,  SrS.  is  formed  when  the  carbonate  is  heated 
to  redness  in  a  stream  of  sulphuretted  hydrogen.  It  phosphoresces 
very  slightly  when  putts.  Pentium  mlphaie,  <wSOi,  found  in  the 
mineral  kinfi;dom  as  celestine,  is  formed  when  sulphuric  acid  or  a 
soluble  sulphate  is  added  to  a  solution  of  a  strontium  salt.  It  is 
a  colourless,  amorphous  solid,  which  is  almost  insoluble  in  water, 
its  solubility  diminishing  with  increasing  temperature;  it  is  appre- 
ciably soluble  in  concentrated  sulphuric  acid.  When  boiled  «'ith 
alkaline  carbonates  it  is  converted  into  stnmtium  carbonate. 

StmMtm  nitridt,  SnNt,  is  formed  when  stnmtium  amalgam  is 
haatsd  10  ladness  in  a  stream  of  nitraaen  ar  by  ignMm  dia  mide 
with  mBgnesiuin  (II.  R.  Ellis.  Chim.  Jvswt,  1909,  99,  p.  4).  It  is 
readily  decomposed  hy  water,  with  liberal  ion  of  ammonia.  .Strontium 
nitrate,  Sr(NO«)j,  is  obLiinetl  by  diswlvinn  thi-  carlvnuite  in  dilute 
nitric  acid.  It  crystallizes  from  water  (in  which  it  is  very 
soluble)  in  maoodinic  prisnu  which  approaimate  in  composition 
to  Sr(NOt)«-4H<0  or  Sr(N'Oi)t  sll^.  Vihen  heated  ic  fu.ses  in  its 
own  water  of  crystalliiutioti  and  tiecomes  anhydrtuis  at  tui"  (". 
It  is  UMTfl  in  pyTTOiechny  for  the  manufarturc  of  retl-fire.  A  sIronUum 
horide.  '^rf?.,  was  obtained  as  a  black  crystalline  powder  by  H. 
.Moi--.iri  and  P.  Williams  iComptes  rendus,  1897,  12.^,  p.  6.^3)  l>y 
ie<lui.iiig  ilic  borate  with  alumiuiuin  in  the  electric  furuace. 

Sttonlium  carlndf.  SrCj,  i»  oht.iiiiCHl  by  heating  strontium  car- 
bonate with  carbuQ  in  the  electric  furnace.  It  resembles  calcium 
carbide,  daeonittMinK  rapidly  with  «atcr«  jgrrina  ace^lene.  .SAwa- 
Ham  carimM,  SrCOt,  found  in  the  nmwnirMHfidom'aa  stRmtianite, 
il  fanned  when  a  solution  of  a  carbortate  is  adtmi  to  one  of  a  stroa- 
tiom  nit.  It  is  an  amorphous  solid,  insoluble  in  water,  but  its 
solubility  is  inrrrj^-sl  in  the  presence  of  .immonium  nitrate. 
It  Iom    I  .irt":n  i',.  ivi  Ir  v,  \t<  :\  In  ii.  tt  to  hi>;h  toinpfriluri'. 

Simniium  may  be  recognimi  by  the  chaiarteristic  crimson 
eotour  tiny  iaqiait  to  thaOamc  of  the  Bnaatin  burner  and  by  the 
piBcipitBtiaB  at  tha  iasuhlUe  sulphate,   pn  tlie  piaparatioa  of 
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pure  strontium  salts,  Adrian  and  BcuKarpl,  Jown.  ph.irm- 
chem.,  1892  (5),  p  145  ;  and  S.  P.  L.  Soerenoi  n.  /.nl. 
1895,  II,  p.  305.  kcccni  dfrtermination*  of  the  atomic  weight  of 
strontium  are  due  to  T.  W.  Richards  {Zrit.  anorg.  Chrrn.,  1905,47, 
p.  149),  who.  by  estimating  the  ratios  of  strontium  bromide  aad 
chloride  to  silver,  obtained  the  values  H7  -663  and  K7  <]6i. 

STROPHANTHUS,  a  genus  of  plants  of  the  natural  order 
Apocynaceae,  deriving  its  name  from  the  long  twisted  thread- 
like segments  of  the  corolla,  which  in  one  species  attain  a  length 
of  12  or  14  inrhes.  The  genus  comprises  about  30  species, 
mainly  tropical  African,  extending  into  South  Africa,  with  a  few 
species  in  Asia,  from  farther  India  to  the  Philippines  and  China. 
Several  of  the  African  spedea  funtiiJi  the  natives  with  the 
principal  ingredient  in  their  anoir  poiicaa.  Tke  inte  or  onajra 
poison  of  the  Gaboon,  tbe  fcomM  of  eqiiatoriil  North  AMea,  the 
arquah  of  the  banki  of  the  Niger  aad  the  imika  Of  Zanribar 
are  all  derived  from  merabeia  of  this  genus.  The  exact  species 
used  in  each  case  cannot  be  said  to  be  accurately  kaom.  There 
is  no  doubt,  however,  that  5.  kUpUms  and  &  httM  an  thoia 

most  frequently  employed. 

Both  S.  hispidus  and  S.  komhf  have  hairj'  secd.s  with  a  slender 
thread-like  appendage,  terminating  irt  a  feathery  tuft  of  long 
silk.<  n  li;iiri.  itic  sccils  of  the  former  being  coated  with  short 
apprc:,std  brown  hairs,  and  those  of  the  latter  with  white  hairs; 
but  in  the  species  used  at  Delagoa  Bay  and  called  "umtsuM" 
the  thread  like  appendage  of  the  seed  is  absent.  The  native* 
pound  the  seeds  into  an  oily  mass,  which  assumes  a  red  colour, 
portions  of  this  naia  being  smeared  on  the  anow  inuBedialclj 
behind  the  barb. 

I'nder  the  name  of  sirophauli  semina,  the'  drie<l  ri|x-  seeds  of 
SlropHantksti  kombi,  freed  from  awns,  are  official  in  the  Untiah 
and  many  other  pharmacopeias.  The  seeds  must  be  mature. 
They  are  about  I  in.  long,  I  in.  broad,  greenish  fawn,  covered  with 
flattened  silky  hairs,  .■»(«)  oval-acuminate  in  ihape.  They  are 
almost  odourless,  but  h,>vc  iin  i:iir  iv<  ly  bitti-r  ta-ic.  The  chief 
constituent  is  a  white  microcrystallinc  glucoside.  known  .■>.',  siro- 
phanthin,  freely  soluble  in  water  and  alcohol,  hut  not  in  <  hliiroform 
or  ether,  and  melting  at  about  I73°  C.  It  constitutes  about  50  "i, 
of  the  mature  cotyledons  of  the  seed,  the  proportion  rising  as  matur- 
ity is  reached.  It  is  very  similar  to,  but  not  identical  wilh.onabaln. 
It  is  split  up  by  adds  into  strophanthidin  an<l  a  mi-thyl-ether  of 
a  peculiar  sugar.  The  seiijs  also  contain  an  ai  tive  principle, 
incin,  a  body  known  as  kombic  acid,  fat.  resin  and  starch.  The 
resin  is  ccmtained  in  the  husk,  and  occurs  in  the  alcoholic  tincture 
of  strophanthus,  its  presence  tending  to  cause  digestive  disturbance 
and  diarrhoea.  Wliien  the  seeds  an  treated  with  sulphuric  acid 
and  heat  is  applied,  a  violet -cok>ratton  is  prodiiced._  A  section  of 
the  •<-e  J  yields  a  green  colour  with  cold  sulphuric  acid. 

The  British  Pharmacopeia  contains  two  pn('p;jrat iiiiii  uf  "hi-; 
■roporiant  and  valuable  drug,  a  dr>'  extract  and  a  tincture.  I  he 
former  is  hasdly  c%-er  prescribed.  The  oAicial  tincture  is  much 
inferior  to  that  originally  recommended  by  Sir  Thomas  FrafcT, 
who  introduced  the  drug  into  medical  practice,  in  licing  mii<  ti  liio 
weak,  and  in  being  prepared  with  alconol  instead  of  ether,  whii  h 
differs  from  alcohol  in  not  dissolvinit  the  resin  contained  in  the  husks. 
It  is  therefore  advisableto  order  the  tincturcuf  the  British  1  harma- 
cojpcia  of  I8S5,  or  to  prescribe  the  current  tincture  in  double  the 
omrial  dose  and  combined  with  cardamoms,  gineer  or  atpsicum, 
in  order  to  countcfaet  tlie  irritant  properties  of  the  resin  which  it 
contains. 

Strophanthin  itself  may  be  injected  kypodermically  fa  doaes  of 

■  is  to  igr.xw.  rnfortunuicly  the  injections  usually  cause  some 
temjKir.irA  li«  il  irritation.  Tl>i>  im  i!u>il  of  exhibiting  strophanthus 
is  the  only  one  of  any  a\-ail  when  a  result  is  Wanted  at  once  or  even 
within  several  hours.  Prodaely  the  same  oiMWatfoa  appliee  lo 
digitalis,  the  other  great  cardiac  tonic. 

PAwmaaibor.— The  drag  has  no  esMxaal  aotfeaa.  Takes  iB> 
ternally  it  tends,  after  the  rrpetiiion  of  large  doses,  to  produoe 
some  gastric  irritation.  This  is  unqueMionably  less,  howcx-er, 
than  that  produced  by  digitalis,  and  is  probably  due  not  at  all  to 
the  active  principle  but  cntirrly  to  the  resin  contained  in  the  seed- 
husk.  .■\»  ordinarily  a<lrniiii.stcre<l,  the  drug  .icl^  on  the  heart 
before  influencing  any  other  organ  uc  tiMue.  Often  indeed  no 
other  ac^on  can  be  observed.  This  is  readily  explaiaed  .by  the 
fact  tliat  the  drug  is  carried  by  the  coronary  arteries  to  the 
canliac  muscle  before  h  reaches  any  other  part  of  the  systemic 
circaLation, 

It  is  almost  certain  that  strophanthus  acts  directly  on  no  other 
cinliac  ^lrlllilln'  iliaii  llio  mUMie  til'te.  \o  .irtion  r.in  certainly 
be  deittonstrated  either  upon  the  terniinals  of  the  vagus  nerves  nor 
upoa  tlia  iatn-caniiac  aarvooa  Baaglia.  Tiw  muscular  foica  ia 
increaatd  In  a  very  nwrhed  d^paa.  A  aeeaadscy  cmiseqaeMe'  <i 
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thi^  !!»  that  the  diastole  is  iirolongcd,  and  the  puly?  thus  remicred 
Ic^s  i'n.-qurat.  If  the  heart  U  beating  irregularly  the  drug  tcnoi  to 
make  it  more  regular.  The  action  is  simuar  to  that  of  dit^talis — 
md  fifty  years  a^u  both  these  drugs  would  thus  have  been  regarded, 
U  indeed  di^;italili  was,  as  cardiac  !ieda(i>-es.  A»  (ho  cardiac  niuwle 
rfi  i  ivi  >  it>  IjIixkI  supply  only  during  diastole,  it  foUows  that  i»tro- 
jihani  liu--,  ;mT<.iMH>;  tlic  t' jrce  u{  c.iih  Ix'.-it.  vl-;  li-:',[jthcns 

the  period  during  which  the  mum  le  re^^t^  and  is  fed — thuii  l)cing, 
in  a  paradoxical  sense,  a  sedative  as  well  as  a  stimulant.  In  fatal 
cases  of  strophanthus  poisomngdcath  is  brought  about  by  the  arrest 
of  the  heart  in  sy'stole,  t.<r.  in  a  Mate  of  tetanic  ipasni  from  over- 
stimulation. Tht»  of  Connie  is  a  utriking  CKception  to  the  natural 
rule  that  death  finds  the  heart  in  a  state  of  relaxation  and  inubility 
to  contrutl.  Slro|)li.»nthus  markedly  raises  the  t)l<Kxl-]>ri-ssiiri', 
but  this  action  is  proportional  to  and  almost  cntiicW  due  to  the 
increased  force  <A  the  heart;  not,  M  ia  the  caw  of  dijif  Ma,  to 
constriction  <A  the  arterioles. 

Its  action  on  the  heart  cauKS  atrophanthua  to  exert  a  powerful 
diuretic  action,  ettpecially  in  caaes  of  dropsy  of  cardiac  ongin.  It 
is  a  kii'!  powerful  diuretic  than  digitalist  as  a  rule.  The  drug  has 
no  action  on  the  nervous  system,  tmt  in  toxic  doMrs  it  |K)»irtiilly 
affects  the  voluntary  stripra  muscles.  This  action  may  be  r<>r- 
related  with  that  exerted  upon  the  cardiac  musde,  which  is  stn|x-d, 
though  not  voluntary,  and  contrasted  wtth  its  want  of  action  upon 
the  muscular  fibre  of  the  arteries,  which  ia  involtintary  and  non- 
stripcd. 

The  dnw,  like  ouabain,  haa  a  atuiit  nnaeathctlc  action  when 
locally  applied  to  the  eyebnll,  and  auo  causes  oontiactioa  of  the 

pupil. 

btrophantbm  is  one  of  the  most  active  aod  ledMl  of  all  known 
substances.  One-hundredth  of  a  grain  will  loll  *  aMinaMi  weighing 
four  pound*,  and  one-third  of  a  grain  will  IdO  a  nu  of  avenge 
weight.  Serum  containing  one  piit  of  itraiihamiun  in  ten  millions 

will  arrest  the  frog's  heart  in  systole. 

Slrophanthus  is  used  therapeutKrally  only  as  a  cardiac  stimulant. 
When  P^^i^^        wh^fcl'blrt'^  somewhat  nwre^^pidly^dian 

^^a*^uui'  ether,  anmodia  cr  aucfa'a  poaudo^toulant  as  ethyl 

alcohoL  In  mitral  disease  of  the  heart  especially  strophanthus 
is  an  invaluable  drug.  It  frequently  succeeds  when  digitalis  has 
failed ;  occaMonally  it  iaiU  where  diRiuiIis  succeeds.  It  has  the  great 
advantage  over  digitalis  nf  iH  in:^;  non-cuniulalivo,  and  can  be  ad- 
ministered continually  for  many  wei-ks  or  even  months  at  a  time, 
k  ia  Mfir  tv  In  given  in  acuta  B«ight'a  dtieaae,  but  is  fieqtMntly 
of  we  n  tknmk  Bright's  diaeaaab  where  digitalii«  owing  to  ita 
MiiiaiW|^^o»J^  already  oweMomnetcd  artoiotea,  ia  abaohile||r 

•nOfU  (Gr.  irrpo^^i.  from  viy^cVi  to  tun),  ft  tcm  in 
vernfication  wMch  properly  neaitt  a  t«m>  w  from  one  feet  to 

another,  or  from  one  side  of  a  choTUS  to  tlie  otlicr.  In  its  precise 
choral  significance  a  strophe  was  a  definite  section  in  the  struc- 
ture of  Lin  o<le,  when,  as  in  Miltr.n"?  f.imous  phrase  in  thf  prcf.irc 
to  Siimsoii  Agoiiistr},  "  .strophe,  antistrophc  and  cpodc  were  a 
kind  uf  5tanz.xs  framed  only  lor  the  muiic."  In  a  more  ^'enerai 
sense  the  strophe  is  a  colJettion  of  various  prosodical  periods 
combined  info  a  structural  unit.  In  mo<lLrn  [xietry  the  sf  rii[ihe 
usually  bctoitics  identical  with  the  stanza,  and  it  is  the  arrange- 
ment and  the  recurrence  of  the  rhymes  which  give  it  its  character. 
But  tlie  andenta  called  a  oooibination  of  verae-periods  a  system, 
•od  fave  the  name  Urtpke  to  auch  a  qratem  only  when  it  was 
iqieated  ooee  or  more  in  untnodified  form.  It  is  said  that 
AicfaikKlim  HfSt  created  tbe  strophe  by  blading  together 
qrstcns  of  t«o  or  thiee  Uiica.  But  it  «aa  the  Gieek  ode-«iiten 
whoiirtrodiioedthepiMtioeof  atMphe-wtftiiigaaa  kiseacale, 
and  the  art  was  attributed  to  Stcsidtonn*  altlwagh  It  is  probable 
that  earlier  poets  were  acquainted  with  h.  Tht  airangement 
of  an  ode  in  a  s|^endid  and  consistent  artifice  of  strophe,  anti- 
strophe  and  epode  was  carried  to  its  height  by  Pindar  (see  Ont). 
With  the  development  of  (Ircek  prosody,  various  peculiar 
Strophe-fomu  came  into  s^'icra!  acceptance,  and  were  made 
celebrated  by  lIr  frccjuern  \  wiili  "liii.li  IluiJii;^  ;hjcLs  cinpluyed 
them.  Among  these  were  tht-  S.ippliic,  the  Klegiac,  the  Alcaic 
and  the  .Asclcpiadean  strophe,  all  of  them  prominent  in  Creek 
and  Latin  verse.  The  briefest  and  the  most  ancient  strophe 
is  the  dactylic  distich,  which  consists  of  two  verses  of  the  same 
claaa  of  rhythm,  the  second  producing  a  melodic  counterpart  to 
the  fint.  The  forms  in  modem  English  verse  which  reproduce 
most  enetly  the  inpKiaioa  aimed  at  tigr  the  aadent  ode- 
gtnpbe  MO  tbe  dabonto  iliyiiMd  ttwiMW  of  mdi  |M*ff  t  aa  the 
"Nightfaiide''of  Eeaaoc  the  "SdMlaMSyiMiir"  of  Matthew 
AiBoU  (m  Vim). 


STR088MAYER,  JOSEPH  OBOROB  [JoSiP  Jura;  Stbo*- 
majkk]  (1815-tgos),  Croatian  bishop  and  politician,  was  bora  at 
£sseg  in  Croatia-SIavonia  on  the  4th  of  February  1815.  Stroaa- 
mayer  was  of  German  descent  and  his  parents  had  emigrated 
from  Lina  in  Auatiia.  He  waa  educated  at  the  Roman  Catholic 
seminary  of  D jakovo,  to  Ida  nativo  onontty,  and  at  niid^ipoif, 
where  lie  atudied  Oteelagf.  In  tSgfi  he  took  holy  oiden^ 
and  during  the  next  ten  yean  bceane  lectwer  on  theology  at 
Djakovo,  chaplain  to  the  Austrian  emperor,  and  director  of 
the  .\ufi:usiinian  body  at  Rome.  In  i84q  he  was  consecrated 
bishop  of  Ujakovo,  with  the  ofiicial  title  '"  Hishop  of  Bosnia, 
iSlavoiiia  and  Sirraium."  He  fostered  tlie  growth  of  Slavonic 
nationali.sm  in  Croat ia-Slavonu».  in  Dalmatia,  and  .l^.^JIl^;  tbe 
Slovcncsof  south  .Austria,  aiding  the  Ban  Jclluci6  in  hisi  campaigne 
against  Hungary  (1848-40),  and  subsequently  becoming  a  recog- 
nized  leader  of  the  opposition  to  Hungarian  predominance 
(see  CH(),\ri..\-Sij\viJNiA).  Besides  being  foremost  among  the 
founders  of  the  South  Slavonic  Academy  in  1867,  and  of  Agram 
L'niverrfty  In  1874,  he  helped  to  reorganize  the  whole  educa- 
tional qratem  of  Dalmatia  and  Croatia-SIavonia.  He  built  a 
pofaioe  and  cadiedfal  at  Djakovo,  iouitded  a  seminary  for  the 
Boeaiaa  Cnata,  prewnd  the  South  Skvonic  Acadeoqr  with  a 
galleiy  of  vahiable  pictuna,  and  pubKriied  ooOectlou  of  national 
songs  and  tales.  He  also  aided  Augustin  Tbetner,  then  librarian 
at  the  Vatican,  to  compile  his  Vetera  monitmenla  Slatarum 
meridionalium    hiitoritim    iJtustrarUu}    (Rome.  .As  a 

theologian,  Slrnbsinavx^r  became  prominent  by  his  energetic 
opposition  to  the  dogma  of  infallibility  at  the  Vatican  council 
of  1H70,  and  by  h;s  fic.iuru  istion  of  the  Jesuits,  while  they  in 
return  charged  v.ili-.  allu-.siug  Roman  Catliolii.i  to  adopt 

the  orthodox  Utcek  coiiffS?i<jn.  For  years  he  refused  to  accept 
the  doctrine  of  infallibility,  but  ultimately  he  >'ieldcd.  D«^pite 
this  altitude,  he  enjoyed  the  confidence  of  Pope  Leo  XIII. 
lie  headed  the  Slavonic  deputations  which  visited  Rome  ia 
18S1  and  18S8,  and  won  for  them  the  retention  of  a  Slavonic 
liturgy  by  the  Roman  Catholics  of  D^nla.  Strossroayer 
withdrew  from  political  Ufc  in  188S,  in  coawquence  of  a  rebuke 
admlniatcTed  to  Urn  by  the  cmpeiar  for  bia  pubBc  eiptaaioa 
of  sympathy  nitli  Snria  and  Ui  conaiatent  boatflity  to 
Hungary.  BTe  dM  hi  Uf  Binety-ifM  year,  on  the  roUi  of 
April  1905.  He  was  a  count  of  the  Holy  Roman  Empire,  a 
bishop  of  the  pontifical  throne,  and  a  member  of  the  theological 
faculties  uf  Budaf>est  and  \  i(  tma.  By  LoO  XQL  he  Waa 
decorated  with  the  arthicpisropai  palh'um. 

STROUD,  a  market  town  in  the  Stroud  parliamcntarj-  division 
of  (ilou(  estershirc,  England,  103  J  m.  W.  by  N.  of  London.  Pop. 
of  urban  district  (1901),  gi 5J.  It  is  served  by  the  Great  Westcrr. 
railway  and  a  branch  of  the  west-and-north  line  of  the  Midland. 
It  lies  on  the  steep  flank  of  a  narrow  and  picturesque  valley 
and  traveracd  by  the  Thames  and  Severn  and  the  Stroudwatcr 
canala,  which  unite  at  Wallbridge  close  by.  The  church  of  St 
LawKBoe  ia  modem  eu^ing  the  tower  and  spire.  Tbe 
Kliahathan  town-ball  and  Um  achocl  of  science  and  art,  com- 
memorating Queen  Victoria,  are  aotewocthy.  Stnud  la  the 
principal  aaat  of  the  west  of  England  doth  manufacture,  tbe 
industry  extending  to  Stonehouseuid  otherplaoesin  tbe  vidnlty. 
Stroud  has  also  silk-mills,  dycworks,  brewcriea,  foundries,  and 
a  manufacture  of  umbrellas  and  walking-sticks. 

There  is  no  evidence  of  the  existence  of  Stroud  before  the 
Conquest,  and  in  10.S7  it  was  still  part  of  the  manor  of  Bislcy, 
from  which  it  was  sep.iratiri  in  the  reign  of  Edward  II.  It 
became  a  ccri:ri  oi  the  elolii  trade  in  the  Tudor  period,  iind 
in  1607  Henry,  Lord  Danvers,  lord  of  the  manor,  obtained  a 
charter  from  Jamesl..  authorizing  a  weekly  market.  During  the 
i8th  ccntur>Mhc  commercial  importance  of  the  town  increased, 
though,  owing  to  its  distance  from  any  of  the  gctai  high- 
roads and  to  the  localization  of  tbe  dothhig  trade  in  scattered 
factories  near  water  power,  it  waa  never  a  great  centre  of  popubi- 
tion.  By  the  Rdoin  Act  of  1831  Stmud  became  a  borougli 
and  retunied  two  merteia  to  pariianent  mtil  1885,  whan  it 
was  merged  in  the  Stroud  dhritfam  of  douoaatcnaire.  The 
mattufactute  of  veiy  Hae  bnaddotli  and  of  acailat-dyod  dotk 
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hn  been  carried  on  in  the  Stroud  valley  for  centuries,  the  town 
beingadiatiibuti]igceDtreonly,iiiitilthea(laptiaBof  steam  power 
tad  the  wwifliiiiii  ol  cloth  factories  in  the  town  about  1830  led 
to  CMHidmblB  growth.  Pin-making  was  intraduced  in  1835, 
ctipet  WMTing  and  ina4«inding  bakn  1850^  liirtsts  on 
Fiddly  nad  Satuiday  an  baU  wtdae  tba  gnata  «i  ittri  and 
i9sa. 

Sar  KicltrM  CvMtfy  AutaMr.-  CfwwwlmMw;  P.  H.  FSthcr,  JMn 
and  JliBsltwliiai  ^  jir«iiid  (187'}  (  T.  O.  Foabraoka,  Gltmmltrain 

Reeardt  (1807). 

STROZZI,  the  nanf  of  .in  ancient  and  noble  Florentine 
family,  whu  h  wp.s  already  taniDus  in  the  14th  rcntur>-.  I'alla 
Strozzi  ( I  s7r-i.}fji)  played  an  imjiorlanl  part  in  the  pubUc 
life  of  Florence,  and  founded  ilic  hn>t  public  library  in  Florence 
in  the  monastery  of  Santa  Trinita.  Filippo  Strozzi  il  V'eccUo 
(i4S6-l49X),aono{  Matteoand  of  AlessandraMacinghi,  a  famous 
litanijr  imani  began  to  build  the  beautiful  Strozzi  palace  in 
Fkicaoat  .lloiv  celebnted  ma  anotlaer  Filippo  Straad  (1488- 
1 598),  who,  ahhowgh  manisd  to  n  Madid,  opposed  the  hegemony 
af  that  houie  and  waa  ane  of  tlw  leaders  of  the  rising  o(  1 517. 
On  the  final  overthrow  of  the  npablic  in  1 530  Alessandro  de' 
Medici  attennpted  to  win  over  Filippo  Strozsi,  but  Strozzi  had 
no  faith  in  the  tyrant  and  retired  to  Venice.  After  the  murder 
of  Alcssaniiro  he  unciert{>ok  the  leadership  of  a  banti  of  republican 
exiles  with  the  object  of  re-entering  the  city  (1537);  but  having 
been  defeated  and  captured  and  put  to  the  torture,  he  committed 
auictde.  His  son  Leone  (1 51 5-1 554)  was  a  distinguished  admiral 
in  tlie  service  of  France  and  fought  against  the  Medici;  be  died 
of  a  wound  received  while  attaclting  Sarlino.  Another  Filippo 
(i54i-is82)  served  in  the  French  army,  and  was  captured  and 
killad  by  the  Spaniaida.  Senator  Ckdo  Stioaai  (1587-1671) 
formed  an  iaiportant  library  and  collected  a  vahMble  nlMdhay 
kBOflm  as  the  C««4t  ^nittmt,  of  iriddi  the  meat  important 
part  ii  now  in  the  atate  arcMvea  of  Fkmnce;  he  «aa  the  author 
of  a  Storiaia  dtKa  cdHl  di  Pirtiae  dot  trfgtl  tWSfa  (unpublished) 
and  a  Storia  idla  easa  Barhrrini  (Rome,  1640).  The  Strozzi 
acquired  by  marriage  the  titles  of  princes  of  Forano,  dukes  of 
Bagnolo,  i'c.  The  Strozni  palace,  which  belonged  lo  the  family 
until  1907,  was  !>cqueathcd  by  will  lo  the  Italian  tuition. 

Sec  A.  Bardi,  Filippo  Stnum  (Florence,  1894);  B.  Niocolini, 
t-Utppo  Strotti  (PlanaD^i  C  riiasti.  Lt  CmttSinmim  (Flonaoa, 
ib84-i»9i). 

STBUENSBB,  JOHAH  FREDERICK  (1731-1773),  Danish 
political  phUoaiqiber,  waa  botn  at  Halle  in  1731.  His  father, 
wbaaqoent^  toperinUBdant-gaaoral  of  Sddeawig-HolBtefai, 
waa  •  it^  piatat;  but  ymmg  Straewaa,  who  settled  down  in 
the  *aixtie8  aa  %  doctor  at  Ahaaa,  whefaUaanpeilorhitellitence 
and  elegant  mannera  aooo  made  him  faahionable,  revolted 
against  the  narrowness  of  his  father's  creed,  became  a  fanatical 
propaRaniii^t  of  the  atheism  assoriatrd  with  the  Enc\cLipailit, 
and  scandalijx-d  his  contempo^.^ri<•s  by  his  frank  licentiousness. 
But  he  was  a  clever  doctor,  and,  having  somewhat  restored  the 
king's  health,  and  gained  his  affection,  was  retained  as  court 
physi(  i.m,  ncf omi>ai)ie<i  Christian  VLI.  on  a  foreign  tour  and 
returned  with  him  to  Cop<'nhagen.  It  had  always  been  Strucn- 
see's  ambition  to  play  a  great  part  in  the  world  and  realize  his 
dream  of  reform.  He  had  gathered  from  various  Danish 
friends,  most  of  them  involunLary  exiles  of  doubtful  character, 
that  the  ciaay,  old488hioned  Dano-NofWogiaB  atate,  nusroled 
by  an  Idbt,  was  the  fittcat  subject  hi  the  woiU  fiir  the  ciperi- 
meitts  ol  A  ana  of  superior  ugeaui^  like  himself;  and  he  pso- 
eeedcd  to  wotm  Us  way  to  power  with  oonaidcfabfe  aatuteness. 

First  he  reconciled  the  liing  and  queen,  ior  lie  calculated, 
shrewdly  enough,  that  if  the  king  was  to  be  his  tool  he  must 
needs  make  the  qui't  i  hii.  friuinl,  .\:  fir^i  Carolina  M.i;ild:i 
disliked  Strucnsee.  but  die  unfor; unutc  girl  (she  was  scarce 
eighteen)  could  not  fail  to  he  deeply  impressed  by  the  highly 
gifted  young  doctor,  who  s[M-edily  and  rompletrly  won  her 
heart.  By  January  1770  he  was  notoriously  her  lover;  a  suc- 
cessful vaccination  of  the  baby  crown  prince  in  May  still  further 
increased  his  influence;  and  when,  in  the  course  of  the  year, 
the  Idng  sank  into  a  condition  of  mental  torpor,  Struenaee's 


authority  became  paramount.  Previously  to  this,  the  capable 
minister  of  foreign  affairs,  J.  H.  £.  Bemstorff  (9.«.),  waa  got 
rid  of  by  a  royal  letter  of  the  13th  of  September  1770,  and 
Struenaae^  disrepuuble  fiisnd,  the  exiled  Count  fftlrtasv 
Asefaebufg,  was  recalled  to  court;  and  with  him  caaoe  aMther 
Alteoa  acaualataBce  of  Stmeniee's,  Eoevold  Btaadt,  who  baid 
also  been  IMng  abfoad  under  a  cloud. 

Fbr  a  time  Stmentee  kept  himself  discreetly  in  the  back- 
ground, though  from  henceforth  he  was  the  wirepuller  of  the 
whole  political  machine.  But  he  soon  grew  iniiKttienI  o(  his 
puppets.  In  Decen;l>cr  the  council  of  slate  was  atK>lished; 
and  Struinsec  ap[Kiinted  himscli  mattre  de  requilts.  It  was 
now  his  i.rfu  i.\l  duly  lo  present  to  the  king  all  the  reports  from 
the  various  de[)artments  of  state;  and,  Christian  VU.  being 
scarcely  responsible  for  his  actions,  Struenaee  dictated  whatever 
answers  he  plea.scd.  His  next  proceeding  was  to  dismisa  all 
the  heads  of  departments,  and  to  abolish  the  Norwegian  etad* 
holderships.  Henceforth  the  cabinet,  with  himself  ea  its  motive 
fwwer,  waa  to  be  the  one  aupteme  authority  in  the  state.  Un- 
fortunately, he  had  made  up  his  mind  to  regenerate  the  benighted 
Danish  and  Norwegian  nations  on  purely  abstract  principles, 
without  the  sli^htfs!  rcg.i.rd  for  native  customs  .and  ;irc;lilcc- 
ttons,  which  in  hi.s  cytrs  were  preju<lices.  He  was  ham(HTcd, 
moreover,  by  not  knowing  a  word  of  Danish.  Many  of  his 
reforms,  such,  for  instanre.  as  the  establishment  of  foundling 
hospitals,  the  abolition  of  capital  punit.Virtu  r,t  for  theft  and 
of  the  employment  of  torture  in  judiciiil  process,  the  doing 
away  with  such  demoralizing  abuses  as  perquisites,  and  of 
"  lackeyism,"  or  the  appointment  of  gtcat  men's  domestics  to 
lucrative  public  posta,  w«ia  distinctly  bmelirial  If  not  original. 
Unfortunately  lefaim  waa  not  aa  nudi  a  poaciple  aa  a 
BHuda  with  Stmansaa.  Ilia  nan  fact  that  a  vawiabla 
taatitution  still  eaisted  waa  a  auflkiaBt  leaaon,  ia  Us  eyes, 
for  doing  away  with  h.  Changes  whi^  a  pradeat  nrinlstcr 
might  have  effected  in  a  generation  he  rushed  through  in 
less  than  a  fortnight.  Between  the  agth  of  March  1771  and 
the  i6th  of  January  1772 — the  ten  months  during  which  he 
held  absolute  sway — he  issued  no  fewer  than  1069  cabinet 
orders,  or  more  than  three  a  day  In  order  to  be  sure  o;  ohicdi- 
ence  he  dismissed  wholesale  without  pension  or  compensation 
the  staffs  of  all  the  public  departments,  substituting  for  old 
and  eaqterieoced  oflkiato  nominees  of  bis  own,  in  many  cases 
untried  men  who  knew  Uttle  or  nothing  of  the  country  they 
were  supposed  to  govern*  <%. 

The  dictator's  manners  were  even  worse  than  his  morals. 
He  habitually  adapted  a  tone  of  insulting  supeiloriQrp  all  the 
more  initattng  as  oombig  tnm  an  ilKoifonned  foreigner;  and 
sometimes  he  seemed  delibeiately  to  go  out  of  his  way  to  shock 
the  most  sacred  feelings  of  the  respectable  tK!0|>le.  Nor  was  this 
all.  His  system  of  retrenchment,  on  which  he  particularly 
prided  himself,  was  in  the  last  degree  miniot.d  and  hypocritical, 
for  while  reducing  the  number  of  the  public  otTicials,  or  clipping 
down  their  salaries  to  starvation  points,  he  squandere<i  thousands 
upon  b.iUs,  ma-squerades.  and  other  amusements  of  the  court, 
and  induced  the  imbecile  king  to  present  him  and  his  friend 
Brandt  with  60,000  rix-dollars  apiece. 

Still,  in  spite  of  all  his  blunders  and  brutalities,  it  is  clear 
that,  for  a  short  time  at  least,  middle-class  opinion  was,  on  the 
whole,  favourable  to  him;  and,  had  .he  been  wise,  he  might 
perhaps  have  beoi  able  to  defy  any  hostile  combination.  But 
such  was  his  contempt  for  the  Daidsb  people  that  ha  cared  not 
a  )ot  whetlwr  they  approved  or  dfaapproved  of  Ms  Rfonns. 
Wliat  incensed  the  people  most  against  him  was  the  way  in 
which  he  put  the  king  completely  on  one  side;  and  this  feeling 
was  all  the  stronger  as.  outside  a  very  narrow  court  circle, 
nobody  seems  to  have  believed  that  Christian  \'II.  was  really 
mad,  but  only  that  hi-  v.ill  had  been  weakened  by  habitual 
ill  usage;  and  this  opinion  w.is  confirmed  by  tlic  publication 
of  the  cabinet  order  of  the  14th  of  J'jl>'  app<iinting 
Struensee  "gehejme  kabinctsminister,"  with  .authority  to 
issue  cabinet  orders  which  were  to  have  the  force  of  rojral 
otduuBOCa,  even  if  unprovided  with  the  royal  sign-manuaL 


I  J  -  >  i .  ^  -.J   L.  y  I, t 


I044 


8TRUTT— STRUVE 


Nor  were  Struensee's  relations  with  the  que«n  less  offensive 
to  a  nation  wliich  had  a  Iradilional  veneration  lor  the  ro\al 
house  of  Oldenburg,  while  Caroline  Matilda's  shameless  mndui  t 
in  public  brouRht  the  Crown  into  eontempl.  The  liociely  whith 
daily  gathered  roiin<l  the  king  and  queen  excited  the  derision 
of  the  toreiKH  amba&sadfirs.  The  unhappy  king  was  little 
OM>re  than  the  butt  of  his  environment,  and  once,  when  he 
UnMtened  his  keeper,  Brandt,  w  ith  a  sloKging  for  some  impertin- 
ooe,  Brandt,  encouraged  by  Struensce  and  the  queen,  actually 
kdced  htm  in  his  room  and  beat  him  with  his  fists  till  he  begged 
fat  neicy.  Things  were  at  their  worst  during  the  winter  of 
1771.  Stroottce,  who  bad.  In  tlte  neantiaw,  anted  himMlf  « 
oonnt,  now  g»ve  tiiU  rein  to  his  licentiMiiiieM  and  brutality. 
U,  as  ira  are  aarared,  he  publicly  snubbed  the  queen,  we  may 
readily  imavne  how  he  treated  common  folk.  Before  long 
the  people  had  an  opportunity  of  expressing  their  disgust 
openly.  In  the  summer  of  1:71  Caroline  Matilda  was  delivered 
of  a  daughter,  ulio  was  christened  Louisa  .Augusta;  and  a 
proclamation  conimandcd  that  a  "  Tc  Dcum  "  in  honour  ui 
the  event  should  be  nung  in  all  the  churches,  but  so  universal 
was  the  belief  that  the  child  w::i  Mri,ciiM--e's  that,  at  the  end  of 
the  ordinary  services,  the  coiigregatiuii  ruse  and  departed 
01  masse. 

The  geiwial  ill  will  against  Struensee,  which  had  been  smoul- 
detiog  aU  tfaiough  the  autumn  of  1771,  found  expression  at  last 
Jb  a  wemi  cumsiacy  vainst  him,  haded  by  Raotsau-Aacheburg 
and  tttlMiB,  is  dw  name  of  the  queen-dowaaer  Juliana  Maria. 
Early  in  the  nMning  «f  the  lyth  of  January  177a  Stnwuaec, 
Brandt  and  the  queen  were  ancatcd  in  their  twpectitK  bed- 
rooms, and  "  the  liberation  of  the  king,"  who  was  driven  flotind 
Copenhagen  by  his  deliverers  in  a  gold  carriage,  was  received 
with  univrr'.il  rrujiring.  The  chief  charge  against  Struensee 
W.1S  :ha!  he  had  usurjicd  the  royal  authority  in  contravention 
of  the  Kons^clov.  He  defended  hims<lf  with  considera'-iU- 
ability  and,  at  first,  confident  that  the  pronoculion  would  not 
dare  !o  lay  hands  on  the  <iuccn,  he  denied  that  their  iUiisoii 
had  ever  been  criminal.  But,  on  l-.earing  that  she  was  also  a 
prisoner  of  state,  his  courage  evajxiratcd,  and  he  was  base 
enough  to  betray  her,  though  she  did  all  in  her  power  to  shield 
him.  On  the  25th  of  April  Struen.see  and  Brandt  were  con- 
demaed  first  to  k»e  their  right  hands  and  then  to  be  beheaded; 
tlicir  bodies  were  afterwards  to  be  drawn  and  quaitcred.  Scn- 
tcaoeofdcath  was  the  least  that  StmeateeJiadtoeavect.  Hobad 
undoubtedly  been  guilty  of  Uumytili  tttd  poN  Haupatioa 
ol  the  royal  authority,  both  capital  oflMwaa  ■oconUng  to  pais. 
7  and  36  of  the  Kongelov.  The  sentences  were  carried  out  on 
the  28th  of  .April,  Brandt  suflering  first. 

fice  ftlie  Salomon  Franijois  Reverdil,  Strurnsee  el  la  cour  d*  Coptn- 
katt.ue  tj(>o-iT!2  (Paris,  iHs^):  l^^af'  Wtltich,  Strutnut  (Loipeig, 
1879):  I'cur  Edward  Holm,  Danmark-Nottts  Historie,  voL  iv. 
(Copenhaecn.  1 897-1905);  Gustavc  Da!<clc  Dc  Lagrfic,  Ia  Heine 
Caroline- MalhiUe  tt  h  Vomit  Strurnsee  (Parts.  1887):  Robert  Nisbet 
Bain,  Scandinavia,  cap.  w  ■(",imtirir1t;e,  w;);  Willijim  Henry 
Wilkins,  A  Outen  »f  Tfar^  il..>nilun,  \')^'3,\:  i.c'iri:  Knedrich  von 
JcnBsen-Tuscn,  Die  VfrnkuuruHt,  gegen  die  KOniein  KaroHne 
MathUde  und  die  Grafen  Struensee  uni  Brmndt,  IMM  bitktr  trnfc- 
inckten  Oriiinalakten  (Leipzig,  1864).  (B-  N>  B.) 

STBUTT.  JBDBMAH  (1726-1707).  British,  fjotatm  and 
manufacturer,  was  bom  at  South  Nonnanton,  Derbyshire, 
where  his  father  occupied  a  farm,  on  the  aSth  of  July  1726. 
He  was  educated  at  a  good  country  school,  with  a  view  to 
ft  farmer,  but,  ibowiag  great  Altitude  for  mechanical 
arts,  he  was  in  1740  artided  foe  aovcn  yean  to  a  wheelwiicht  at 
FiDdcm,  near  Derby.  Here  he  lodgsd  whh  •  iiariar,  WooUatt, 
whose  daughter  he  married  in  1755.  In  the  autatfiBe  he  had 
inherited,  from  his  uncle,  the  stock  on  a  farm  at  BladnreO, 
near  south  Normanlon,  now,  and  [irctiably  then,  the  property  of 
the  duke  of  Uevonihire.  W  liiic  iti  occupation  of  this  farm  his 
brother  in-law,  William  Wooll.itl.  brought  to  his  notice  the 
efforts  that  had  V)ecn  unsuccessfully  made  to  pro<lucc  ribbed 
as  well  as  plain  jjoods  on  the  stocking  frame,  and  here  he  invented 
Strutt's  Derby  ribbing  machine.  Patents  were  laiken  out  by 
Stmt  and  WooOatt  Id  1758  aod  i7$9.  Strutt  went  to  live  at 


Derby,  and  with  his  hrother-in-Iaw  started  a  factory,  "  Deibjr 
r  iuii'.  Kiii.-.  "  iiL  once  becoming  popular.  In  1762  Strutt  and 
WiKiiLrj  joined  Samuel  Need,  a  hosier  of  N'ottinghan].  and 
c.irricil  on  (here  and  at  Derby  a  very  successful  busines*  In 
ijbii  they  were  approached  by  Richard  .Arkwright  (q.v.),  who  had 
been  recommended  by  Messrs  Wright,  bankers  of  Nollingham, 
to  consult  Need  as  to  the  possibilities  of  his  cotton-spinning 
frame.  Strutt  at  om  r  rc.dized  its  value,  and  was  able  to  solve 
one  or  two  minor  ditTuulties  which  bad  interrupted  the  smooth 
working  of  the  new  mechanism.  Tbt  firm  of  Arkwright, 
Stniu  ft  Mcod  started  their  itat  CBttiw  niU  at  Mallituham, 
with  hone  power.  Later  works  ware  erected  at  Ctoaaiind  and, 
alMmt  1780^  after  Strutt  diiaolved  partnership  with  Arkwright, 
be  btiilt  himself  the  mOb  at  Helper  and  Uilford.  the  greater  put 
of  wliich  are  still  used.  The  partnership  with  Need  had  tennia- 
ated  in  1773  with  the  eipiration  of  the  patents.  Shortly  before 
this  Strutt  had  made  the  discovery,  which  rtvolul ioni/.cfl  the 
manufacture  of  cahco.  that  cotton  could  be  used  throughout 
in  its  making.  To  house  the  machinery  lor  lliis  new  invention 
il'.e  lirst  lire  proof  mill  in  England  was  built  at  Derby.  In 
oriUr  to  be  near  his  work  Strutt  built,  from  his  own  designs, 
Milford  House,  near  Uelper,  where  he  lived  until  179$,  when 
ill  health  compelled  him  to  return  to  Derby.  Hoe  he  died  i* 
1797.    He  left  three  sons  and  two  daughters. 

His  eldest  son,  William  Strutt  (1756  1830),  was  also  of  great 
mechanical  ability.  It  was  he  who  designed  the  calico  (aooiy 
above  mentioned;  he  applied  himself  to  the  houw-heatinc 
pioUen  and,  finally,  invented  the  fi^er  itov«.  He  also 
deviwd  a  sdf -acting  spinning  amk,  which  had  however  so  great 
success.  He  was  a  fcUow  d  tlM  Begrel  Sodety.  Bis  son, 
Edward  Strutt  (1801-1880),  wae  iior  aoew  thne  HP.  for  Derby, 
an<l  in  i8>6  was  nuaed  to  the  peerege  with  the  title  nt  Bbubb 

Hek)er  of  Helper. 

STRUVE.  FRIEDRICH  6E0RG  WILHELH  (1793-1864), 
(irrman  astronomer,  the  son  of  Jacob  Struve  (1755-1841).  was 
l)orn  at  .\ltona  on  the  I5lh  of  April  I7'j,3  In  1.S0.S  he  entered 
the  university  of  Dorpat  ( Vuriev) ,  where  he  tirst  studied  philulogy, 
but  soon  turnc<l  his  attention  to  astronomy.  From  1813  to 
I.S20  be  was  extraordinary  professor  of  astronomy  and  mathe- 
matics at  the  new  university  and  observer  at  the  observatory, 
becoming  in  1820  ordinary  professor  and  director.  He  remained 
at  Dorpat,  occupied  with  researches  on  double  stars  and  geodesy 
til)  1839,  when  he  leoioved  t«  superiptctxl  the  oDoatmctiait  oif 
the  nsw  cmtcal  obieivatoty  at  Pulkowa  near  St  FeteidNtig. 
afterwMda  hecoiRfng  director.  Here  be  continiMd  hit  acUvity 
until  he  was  obBgcd  to  retire  in  1861,  owing  to  failing  health. 
He  died  at  St  Petersburg  on  the  23rd  of  November  1864. 

S(ruve*»  name  is  best  known  by  his  observations  of  double  stars, 
which  He  carried  on  (or  many  wars.  These  Ixidies  had  fir.st  been 
regularly  nwa»ured  by  W.  Herschel,  who  ditcovercd  that  many  of 
them  formed  ayiteawof  two  stan  mwaMag  fouad  thak  eoamoo 
centre  of  sra%-ity.  After  him  J.  Heracliel^  (and  for  soinc  time 
Sir  lames  Snith)  had  ob>»n'cd  them,  but  their  labours  were  eclipsed 
by  Stnlve.  With  the  Qj-in.  refractor  at  IWpat  he  dinrov«Trd  a 
great  number  of  double  stars,  and  published  in  18.77  a  hst  of  all 
the  known  object.'!  of  thus  kin<l  ^Catalogus  not-us  strllorum  dupii- 
ciimm).  His  micrmnetric  meauuremcnts  of  2714  double  stars  «ere 
made  from  i^oto  1B37,  and  are  contained  in  Mspriwdpai  woifc, 

(St  PeterHburg.  1S37  sef|.:  a  convenient  aummsty  of  the  rv^ults  is 
given  in  vol.  i.  of  thr  Dunttia  Obiertoltry  nMicttltons.  1876). 
The  places  of  the  objects  were  at  the  same  time  determine*!  with 
(lie  DiHij.ii  iiuridi.i:!  1  irde  (Sleliarum  /i.v.iri/iw  imprimis  duptictum 
el  mullipiUium  potiti<mes  mediae,  St  Petersburg,  jBs*  seq.)-  At 
PnllHnra  be  icdctcnnined  the  "  coottut  of  ebeiiatha"  biit  wae 
chiefly  occupied  in  working  out  the  immIIs  of  former  yisfs^  wailt 
and  in  the  completion  of  the  geodetic  operations  in  which  he  had 
been  engaged  during  the  glMter  (tart  of  hiN  life.  He  had  oom- 
menced  them  with  a  survn,-  of  Livoni.T  fl8i6-l8l9).  which  m-aa 
foUoweil  hv  the  m<'.i'-iit<  III.  lit  rA  an  arc  of  meridian  of  more  than 
3l°  in  the  Baltic  provinces  ai  Rutna  (.Besckreibimtder  Breiunpoi' 
messumt  in  den  OsUeepravinm»  Autfondr,  s  ytm.  4to,  OMpat. 
1831).  This  work  was  afterwards  extended  bv  Strvve  and  CcMtal 
Tenner  into  a  measurement  of  a  meridional  arc  from  the  north 
coast  of  N'orwav  to  l»mail  on  the  Danube  (Arc  du  miridien  da 
9S'  aot  entn  U  Jimnibe  tt  la  Mtr  GiscMs.  2  vols,  and  i  voL  plaia^ 
4MhSti^eicrtbuig.i857>-t8eo).  (SeeGBOMST;EAaTB,Fl6QWorJ 
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STRYCHNINE— STRYPE 


EQ»  Mm  Ono  Womblm  SnovB  (b.  1S19K  bwring  lURUed 
«t  the  ■cukmy  it  8t  Petwbatg,  btCMM  ■MiiUiit  «t  Pulkowm 

in  1819,  ind  director  in  1B63  on  Ma  fktlMr^  IwltPtHoil.  IkOOi 

1847  to  1862  he  was  advising  astranomer  to  tlw  haaidqiianen 

of  the  army  and  navy;  chairniaa  of  the  Lntemational  Astro- 
nomical Congress  iioni  1867-1S7S;  acting  president  of  the 
International  Metric  Coniniijsnjii  i:i  am!  president  of  the 

International  Congress  (or  a  fhotngraph;*:  SSuri'ty  of  the  Stars 
in  1&87,  in  wliirh  year  he  was  nbio  made  .'i  ;>rivy  councillor. 
Uii  oontiibutions  to  astronomy  cover  a  wide  &eJd:  a  list  of 
pnhlintfciM  to  ghnn  in  Faaanteg,  Bittnpkbdt- 
LiUenrische,  vols.  3,  3,  4- 

Anotber  son,  Hei.nricb  Wiuielu  STRinrE  (b.  iSaa),  studied 
cfaanimy,  and  obtained  a  pofalic  apfmintmait  as  cfaemkal 
€ip«ttto  tht  ■dmhliUmriaDai  tte  Cwaaaaa. 

T«»  et  Otto  WOMb  StnnA  MoaJiBve  dw  ben  prominent 
in  the  nvrid  of  admoe.  Kabl  Hbuunn  Sntwi  (b.  1854) 
8tui!i..H!  mathematics  at  Dorpat,  and  became  in  1883  assistant, 
ami  in  iSoo,  on  his  father's  rrtirrmcnt,  astronomer  at  the 
observatory  at  Pulkowa.  In  iS<)5;  he  became  professor  at  the 
AHwrtus  University  and  director  of  (he  observatory  at  KimiffS- 
bi-Ti^;  ami  in  i()04  lie  \v;l.s  calleil  in  lie:li;i  ai  ;>rofeswr  and  director 
of  the  observatory  there.  His  invcstisation  of  the  .Satumian 
system  was  crowned  by  the  Royal  .\stronomical  Society  of 
London  in  iqoj.  Gostav  WitHEi.n  Lutjwio  Struvf.  (b.  1858) 
Studied  at  Dorpat,  Bean  and  Lcipocig,  and  became  observer 
«t  tbe  Dorpat  obeemtaty  in  1M6.  This  pest  be  letained 
«ndl  1894,  wbca  he  ndgtafeed  to  the  uaiwiity  oC  Ctacow  as 
CKtnordintqr  picftaaoi.  beooaiiiig  in  1897  ondhwiy  pnidior 
«f  sstTDOOaiy  and  geodesy. 

STRTCHNIHB,  CnHaNiOt.  an  alhakid  diacovcKd  in  1818 
by  PeUetier  and  Caventou  In  St  Iin>atius's  beans  {Strychnoj 

Ignaiii);  it  also  occurs  in  n-J;er  f.pc.  ies  i  f  Slry:li>:.K-:.  .S.  Nux 
vomica,  S.  colubrina.  S.  TituU.  and  is  generaliy  accomjianictl  by 
another  allialoid  lirucinc.  CaH^NjO, -411/5,  which  was  isolated 
by  Pelleticr  .ind  Caventou  in  i8if).  Strj'chnine  crystaliizc*  from 
alcohol  in  colourl<-ss  ])ri5ms,  which  arc  practically  insoluble  in 
water,  and  with  ditftculty  soluble  in  the  common  organic 
solvents.  Its  taste  is  exceptionally  bitter.  It  has  an  alkaline 
leactioa,  and  is  a  tertiary  monacid  base.  It  is  optically  active, 
the  aatwal  fann  brfng  laevorotatofy.  Brucine  closely  resembles 
■tiydiBiiie,  and  is  its  dhnethcnqr  dofvadva.  Tbe  constituttenB 
m  mlamm  (see  J.  Schmidt,  JH*  AlkabUdkmk,  1904;  1909). 

J^rfihV.— The  B.P.  dose  of  strychnine  is  to  1^  gr.  in 
•olntfon  or  in  pill  form.  A  preparation  is  syruftus  ferri  phos- 
phalh  cum  ijuiiiina  rt  ^tr\ckninii,i:ar\ta.\r\\n\^  tV  ^r  '>f  stiythninc 
In  each  fluid  drachm.  SIryrhnintie  hydritckUirid.tm  is  also 
used;  it  is  much  more  ^.jIu'iIl  than  strychnine,  from  it  is 
prepared  liquor  ttrv'  'inn:.:/-  hvirofliloridi,  containing  i  pr.  of 
hydrcKrhliiridc  in  irc  i-iit>irrs,.  The  Unite<l  Ml,it<  ph.irnia- 
copoeia  also  contains  siryckninae  nitrat  and  strychninM  tvlphas. 
Strychnine  fa  inccwipatlMe  with  Ykyiai  uttakm  and  ponwhiin 
fcxlide. 

Pkytielotual  A  etioH. — Applied  extemally  strychnine  Is  a  powerf  ul 

antiseptic,  out  its  poisonous  nature  prr\Tnts  it  from  beinf;  used  for 
this  purpow.  Brucine  is  a  local  anai  athetic.  Slr\x  fiiiiiie  enters  the 
blood  as  such,  being  freely  abnortied  from  mucous  surfaces  or  when 
bypodcrmicaOy.  Internally  strychnine  acts  as  a  bitter, 
Muing  the  secretion  of  gastric  jnke  and  tbe  imcotiral  peristalus. 
heiac  a  olnct  stimulant  to  the  muscular  oast:  in  this  maaner  it 
has  a  pmgMm  action.  The  spedfie  effects  of  the  drug,  however, 
arc  upon  the  central  ncrvou.s  s%stcm.  It  excites  the  motor  areas 
of  tlie  ^ili^,d  rard  and  ini  re,i-.e-i  (luir  ntiex  itrii.il.ilirw  Small 
doses  increase  the  sensibility  of  touch,  fipht  ami  hearing;  large  doses 
cawse  twitching  of  the  muscles  and  dithcutly  in  swallowing;  while 
In  owdose  violent  convulsions  are  produced.  The  cerebral  con- 
volutions remain  unaffected,  but  the  important  centres  of  the 
medulla  oblimKata  are  ■■timulated.  Not  only  is  the  re»))irat<iry 
centre  stimulatetl  but  the  eanliac  eentn-  ii  arted  upon  both  directly 
by  the  drug  and  indirectly  for  a  time  h\  ihe  enormous  rise  in  blood 
pressure  due  to  the  contraction  of  tlic  arterioles  all  over  the  body. 
Ordinary  doses  have  no  effect  upon  the  temperature  but  in  over- 
dose the  temperature  rises  dunng  a  convuUion.  Strychnine  is 
eliminated  by  the  kidneys  as  strvchMine  and  sirychnie  acid.  It 
is  eacretcd  ver>-  slowly  and  therefore  accumulates  in  the  system. 
n«M^M(ric».^tryduune  is  cUeBy  uied  aa  a  slirouhuit.   It  is 
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indicated  in  paralyses  (chiefly  functional),  and  is  tnrvst  valuable  in 
the  treatment  of  [>ih.(-diphthen(ic  paralysis.  In  prD^ressjve  lead 
palsy,  beri-beri.  and  the  piiralysis  following  acute  alcohuUb>m,  (airly 
■use  doses  arc  useful.  In  pneumonia  and  other  acute  di^se, 
where  the  patient  is  liable  to  sudden  collapse,  a  hypodermic  in- 
jection of  strychnine  will  often  save  the  patient's  life,  in  collapse 
following  se>-ere  haeroorrhage  and  in  sudden  and  aecidental  anvst 
of  the  heart  or  respiration  during  chloroform  narcosis  an  intra- 
muscular injection  of  |',  nr.  of  the  hydrochloride  may  stimulate 
the  cardiac  action.  In  acute  opium  poisoning  strychnine  is  very 
valuable.  It  is  a  phyMological  ant.igonist  of  chloral  h)'drate, 
morphine  and  physosligmine,  and  ma)'  Ix-  given  in  poisonini;  by 
these  drugs.  In  d>-spnoea  due  to  emphysema,  phthisis  and  asthmaa 
strychnine  is  of  service,  given  internally  in  doses  of  1  to  3  minims 
of  the  li<|Uor.  The  syrup  of  iron,  quinine  and  -iryehnine  is  um  J  as 
a  tonie. 

Toxuohyiy. — The  symptoms  of  str>'fhnine  pniNfjning  usually 
ap|x  .If  uiiliin  twenty  minutes  of  the  ingestion  of  a  [kmsoiknis  dose, 
starting  with  an  uneasy  sensation,  stiffness  at  (he  back  of  the  neck, 
twitching  of  the  muscles  and  a  feeling  of  impending  suffocation. 
The  patient  is  then  seised  with  violent  convul»ion<  of  a  tetanic  char- 
acter; the  arms  are  stretched  out,  respiration  im|K-de<l,  the  mui-cles 
are  n^id,  thi-  IkhIv  is  thrown  into  opi.sihot<tnus,  i.r.  it  ri-sts  Ixiw. 
form  im  the  head  and  the  heels  (oecasjonally  tlu'  IwkIv  i^  (leNid 
forward  [emprostholoniM).  the  eyes  reniain  wide  o|H  n  and  fixed, 
and  the  mouth  is  drawn  aside  (ruKt  sardonicus).  Alter  a  minute 
the  nui!icles  rclax.  and  the  patient  sinks  back  exhausted,  conM-iuus* 
nesv  iH.'ing  preserved  throughout.  .'\ny  noine,  a  draught  of  air  or 
a  tKUth  may  cause  a  eonvuKinn.  If  the  ease  is  about  to  lcrniin.ite 
fatally  the  silimiis  i,i|:iill\  ■.mrretl  e.ii  h  (iilii  r  and  death  usually 
occurs  within  two  hours,  eillier  from  a-^jihyxia  ptoducetl  by  f]>nsm 
of  the  respiratory  muscles  ur  more  rarely  from  e.vhaustion.  After 
dcith  the  pMilion  of  the  luxly  may  or  may  not  be  flexed;  usii.illy 
rigor  mortis  develops  rapidb  .  In  cases  which  recover  the  con- 
vulsions diminish  in  severity  .  leaving  the  patient  exhausted.  Com- 
plications are  infrcfiuenl.  The  average  fatal  dose  for  an  adult 
Is  \\  grs.,  but  death  has  rc*ulte<l  in  twenty  mimiri  s  iri)ni  j  i^r.iin. 
On  the  other  hand,  recover)-  has  taken  place  after  5  and  10  anil  even 
20  grains  h.ive  iK'en  .swalhiwed,  hut  in  the  latter  case  an  emetic  was 
at  once  administered.  Idiosyncrasy  plajs  a  considenible  part  in 
determining  the  cffect%  some  people  being  particularly  susccplihist 
death  has  occurred  In  five  minutes  from  tne  appearance  of  the  first 
symptoms,  but  when  a  nareotii-  has  l><«  n  adm!ni^tered  at  the  same 
time  as  the  poison  the  develojimcnt  is  pro[»rlii)naii  Iv  sluw.  Tetanus 
resembles  strj'chnine  poi-sonaig,  but  the  development  of  the  symp- 
toms in  tetanus  is  usually  much  .slower,  death  rarely  occurring 
within  24  hours.  In  strychnine  poisoning  trismus  or  lockjaw  is 
generally  secondary  to  spasm  el  the  other  muscles,  while  in  teiamis 
It  is  usually  the  first  symptom,  no  rdsaatioB  tsking  pfane  between 
the  spasms. 

The  treatment  of  strychnine  poisoning  is  to  immediately  evacuate 
the  stomach  with  a  stomach-pump  or  emetic,  chloroform  l)eing 
administered  to  allay  the  s|i.imii.s.  If  the  jiatient  can  swallow, 
draughts  of  water  containing  tannic  aiSd  may  l»e  given.  Nitrite  o( 
aniyi  inhalatioas  are  oscfnl  m  the  early  stages  wbmi  the  nspirslwy 
muscles  are  fnsiy  mowahle.  Chloral  and  potasriiun  MoaiMe 
may  be  oven  as  iibyiiolaiical  aatUotca.  if  death  bom  asplqiaia 
appeanfiiuiiMat arttfitasTtcspintign  may  be  icsnrted  to. 

SntTETBHSiC,  or  SnmraSK,  ft  Cossack  villase  of  Asiatic 
Russia,  in  the  province  of  lYansbafltalia,  231  m.  by  rail  E. 

of  Chita,  and  a  terminus  of  the  Trans  Siberian  railway.  It 
is  situated  on  both  banks  of  the  river  Shilka,  and  its  population 
of  8500  rises  to  over  10,000  during  the  season  of  nnvjgatjOB. 
Stryctcnsk  ha.«  steam  flour-mills  and  soap  works. 

STRYPE,  JOHN  (164.^17.1;),  English  historian  and  biographer, 
was  boin  in  Houndsdilch,  London,  on  the  ist  of  November 
1643.  He  was  the  son  of  John  Strype,  or  van  Stiyp,  a  member 
of  a  Brabant  fanuly  who,  to  escape  religious  persecution,  settled 
in  London,  in  ft  {dace  aftarwards  known  as  Strype's  Yaid  in 
Petticoat  Lanci,  as  ft  ■MRhaot  and  silk  tbnnntei.  Theyoonfer 
John  was  educated  at  St  Fhnl^  SdMl,  «ad  on  tbe  5tb  ol  Jn^ 
i66s  entend  Jcaua  Cdleg^  CamWdae;  thcooe  he  pracceded 
to  Catberioe  Hall,  where  he  graduated  B.A.  !n  1665  and  If^  in 
i66q.  On  the  14th  of  July  of  the  ktter  year  he  became peqiattial 
ctuatc  of  Theydun  Bois,  Essex,  and  a  few  months  afterrards 
curate  and  lecturer  of  Leytor.  ir,  the  same  county.  He  was  never 
instituted  or  iiuluctetl  to  the  living  of  l.A'yton,  but  in  1674  he 
was  licenscij  by  the  bishop  of  I.ondon  to  preath  and  expound 
the  word  of  God,  and  to  perform  the  full  olTu  c  of  [iriest  and 
curate  while  it  was  vacant,  and  until  his  death  he  received  the 
profits  of  it.  In  171 1  he  obtuine<l  from  Archbishop  Tenison 
the  sinecure  of  West  Tarring,  Sussex,  and  he  discharged  tbe 
duties  of  leauttf  at  Hadm^  from  1689  till  1724.  At  the  latter 
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place  he  spent  his  lasl  ytars  with  a  married  grandilaughter, 
the  wife  of  a  surgeon,  Thomas  Harris,  dying  there  on  the  iith 
of  December  17^7,  at  the  age  of  ninety-four.  He  wu  buried 
fa  tiM  dwdi  at  L^tMk 

TkiMii^  Ms  frfeiMlaiilp  irfth  Sir  Wnhm  Hida  Strype  obtained 
aeocwto  the  papers  of  Sir  Michael  Hfelcs.  secretaiy  to  Lord  Burgldey, 

from  which  he  made  extensive  transcripts-,  he  also  carried  on  an  cx- 
ten&i\-e  correspundeiiie  with  ArcMilshap  Wake  and  Bidion  BttmcC, 
Atterbury  and  Nichohion.  The  matcriaLi  ihua  obtaiflitd  nmed  the 
fanw  of  hw  iiietnricai  and  Wopaphieal  workib  whieli  relate  cMely 
to  the  period  of  the  Refomiation.  The  greater  portkoa  ol  hb 
original  materials  have  been  presers'cd,  and  arc  included  is  the 
Lansdowne  manuiicripts  in  the  Briti&h  Museum.  His  WOfks  can 
scarcely  he  ontit  li-il  <jrii;inal  l  omivisition*.  hi*  laN)nr  having  consisted 
chietly  in  .in.in>;i  i;u  iil  lA  his  material-^,  liul  on  this  very  airourit 
they  are  ui  cuii^idirulile  value  as  convenient  books  ol  reference, 
aaewr  of  access  and  almost  as  traatworthjr  aa  the  ori|inal  documents. 
The  maet  important  of  Strypc's  works  are  the  Utmoriats  Tkemaz 
Cranmer,  Archbishop  of  Canterhury,  r6Q.f  (e<l,  for  the  Eccl.  Hist. 
Sk'.,  in  3  vols.,  OxionJ.  18.1N-1X54;  and  in  2  vols,  with  note*  liy 
r  li:.  B.irnc?,  I.nniii)n,  iHSj'l;  I.ifr  of  Ike  learnrd  Sir  Thimuis  Smith 
^  1  fujH  I .  Liff  unJ  Alls  oj  John  Aylmer.  Lurd  Bishop  i>f  I^?rui/'n  (17111); 
Life  of  tkt  learned  .Str  'john  Cheke,  unth  hts  Treatise  on  Super itHton 
i'TOiSIt  ^nnai*  of  ik»  RuformoUou  m  EM^und  (4  vols.;  vol.  i.  1709 
IfMpniltBd  1735],  vol.  u.  1795,  vol.  iii.  1718.  vol.  iv.  1731 ;  2nd  ed., 
m5,4VoLs.;  .^rdcd.,  1 736- 1 738.  4  vols.) ;  Life  and  Ads  of  Edmund 
OrSuat.  AtiMiiikop  of  Otr.lerbury  (1710),  of  .Xfallluv.'  Parker, 
ArthHshop  of  Canterbury  (1711).  and  of  John  U'htlgift.  Archhskop 
of  Canterbury  (iriBf;  .In  Aceurcite  Edilum  nf  Slou's  Sunry  of  London 
(l7M)g  a  valuable  edition  of  j>tow,  although  its  interference  with 
the  ongiiMl  text  it  a  method  of  cditine  which  can  acarcely  be 
recltoaed  bkto  the  original  author;  and  Ecdesiatlicol  Memenals 
(Avokn  17x1;  3  vol*.,  1753).  His  Iliilorieai  and  Biograpkical 
ffSwte  were  reprinted  in  19  vols,  at  the  Clarendon  Prpss.  Oxford, 
between  1812  iCranmcr)  an<l  i)S24  (Annals).  \  general  imlcx 
by  R.  F.  l.auri  iuc  in  2  nihlnl  in  iKiH.    Strype  also 

published,  decide*  a  number  of  single  sermons,  an  edition  of  John 
L^htfoot's  Worki  (l68d):  and  in  1700  Seme  penuine  Remaint  of 
jUm  LigfUfoot  .  .  .  1MM  a  lane  pttfatt  c«»cetntnt  the  author. 

RVABT,  ARABILLA  (1573-1615),  daughter  of  Charles 
Stnan,  cail  of  IiMIM^,  yoiwger  brother  of  Lord  Oamley 
■ad  of  EUnbeth,  ikwRhUr  of  Sir  WiUiui  Cavoidirii  and 
"  BcH  oi  Hardwkk,"  is  inteiating  histoifcally  as  having  been 
(by  strict  pediiree)  next  in  succession  to  James  VI.  of  Scotland 
to  the  thrones  of  England  and  Scotland,  after  Queen  Elizabeth. 
Her  father's  mother  was  Margaret  Douglas,  the  daughter  of 
Hcnr>'  \'II.'s  dauRhtcT.  Ouei-n  Margan-t  of  Stoiland,  and  the 
carl  of  Arig-jh.  She  was  born  in  1575  an<l  early  lictame  the 
centre  of  the  intrigues  of  those  who  in  tlliiabelli's  ri'iKU  relu.si.-d 
to  accept  James  as  her  surrcssor.  Various  suitors  for  her  hand 
were  proposed,  includinK  Henry  1\'.  of  Frame,  the  earl  of  N'orlh- 
lunbcrland,  and  Estni  Stuart,  duice  of  Lennox.  In  1500  a  plot 
was  formed  by  the  moderate  section  of  the  Roman  Catholics 
of  marrying  her  to  Ranuccio,  eldest  son  of  the  duke  of  Parma, 
who  was  descended  from  John  of  Gaunt,  and  of  railing  ber 
with  Spanish  sup[)ort  to  the  throne.  She  was  in  oomequence 
regarded  with  suspicion  and  disfavour  by  Elizabedl  and  dosely 
smtched  and  guanied  at  Uardwick  by  tbe  dowager  cotmtcas  of 
Sbiewiboiyv  In  ifos  tbe  qneen*s  suqildoni  weie  increased 
ly  the  dbeovoy  6f  a  plot  to  marry  Arabdht  ta  Bdmrd,  eldest 
son  of  Laid  Bcsticfaamp,  who  as  grandson  of  Edwild  Seymour, 
eari  of  Hertford,  and  of  Lady  Catherine  Grey  (younger  sister 
of  Lady  Jane  Grey),  was  heir  to  the  throne  after  Eliiabeth 
according  rn  fhi  v.  l  ot  Hcnrj'  \'IH.  Acroriling  to  other 
accounts  the  inteii<led  husband  wa.s  Thom.a.s  Seymour,  a  younger 
son  of  the  earl  of  Hertford,  .\rabella  entered  wilh  ardour  into 
the  project,  and  planned  an  escape  from  Hardwitk  with  the  aid 
of  her  chaplain  Slarlccy,  who  after  its  failure  commitlcfi  iiie. 
In  December  she  WTotc  secretly  to  Lord  Hertford  proposing 
her  marriage  wilh  his  grandson,  but  the  latter  immediately 
informed  the  council.  In  February  1603  another  attempt 
at  escape  failed,  ,nnd  she  was  then  transferred  to  the  care  of 
the  earl  of  Kent  at  Wrest  House.  The  anxiety  and  anger 
aroused  by  her  conduct  was  reputed  to  he  tbe  cause  of  Elisabeth's 
death  tbe  same  year.  When  Janes  L  had  gained  secure 
potwsMOB  of  the  thno^  Antbdla  mi  reocived  at  court  and 
treated  with  favour,  and  she  showed  her  fidelity  to  James  by 
levealfaig  a  connunicatioB  made  to  her  by  ^  oonspiratois 


in  the  Main  and  Bye  Plots,  in  which  her  name  had  been  used 
without  her  sanction.  Every  effort,  however,  was  mado  to 
prevent  her  marriage.  She  is  described  at  this  time  fay  ScMMBcl^ 
Venetian  secretary  in  London,  as  "  of  piat  heanty  «ad  Mnai^ 
able  qualitiea,  bcteg  giited  with  aMiqr  MxaaBpUsbneats,  oBoag 
them  being  the  knowledge  of  UOa,  Fnach,  Spanish,  ItaUaa, 
besides  her  native  English";  aa  bmlH  "  very  exalted  ideas, 
having  been  faraugfat  up  m  inn  beUaf  that  she  would  succeed 
t»  tbe  crown,"  as  limited  in  means,  of  the  Puritan  persuasion, 
aod  wry  proud,  insisting  on  a  precedence  over  the  princcsees, 
yMM^  ordered  hacic  by  the  master  of  the  ceremonies  and 
In  consequence  l)eing  expelled  from  the  court.  .\  little  later 
she  i.s  railed  "  a  regular  term.agant  "  and  in  1607  "  not  very 
beautiful."'  In  December  1600  she  planned  an  escape  with 
Sir  George  Dougl.as  to  Scotland,  apparently  with  a  view  of 
arranging  a  marriage  with  Stephen  Bogdan,  pretender  to 
Moldavia,  and  on  the  scheme  being  discovered  she  was  arrested. 
She  was,  however,  restored  to  favour,  granted  a  peisioo  q£ 
£i6oo  a  year  by  James,  and  given  10,000  crowns  to  pay  her 
debts,  fiut  on  the  2nd  of  Febniaiy  i6(e  sIm  Immy—  •^jf^yj 
to  WOliam  Seymotu:,  younger  hiothsf  of  Bdwmdi  and  gtaadsoQ 
of  Lord  Hcrtfaid,  a  suitor  especially  foriiidden  by  Janes.  A 
proaiK  waa  eBKtedfroni  then  by  the  privy  conacfl  that  they 
would  not  many  without  the  king's  consent,  but  nevertheless 
they  were  secretly  married  on  the  jind  of  June  at  Greenwich. 
Immedi.nlely  it  was  known  ihc  culprits  were  imprisoned, 
Arabella  at  I.amheth  and  her  hustiand  in  the  Tower.  In  1611 
she  was  plaecd  in  charge  of  :he  fiishop  of  Durham.  Her  ajipbta- 
tion  for  a  writ  of  halfeas  corpus  was  refused,  and  on  the  i6th 
of  March  she  li  i-  bomioii.  progresiiiig  however,  on  account  of 
illness  and  prostration,  only  as  far  as  Harnct.  She  escaped  on 
the  3rd  of  June  161 1  disguisodin  man's  clothing,  and  succeeded 
in  getting  on  board  a  ship  bound  for  CalaLs.  Meanwhile  her 
husband  had  also  effected  his  escape  and  w.is  sailing  towards 
the  French  coast.  Their  two  ships  trae  drawing  '"nr!*^ 
when  "  a  great  wind  arose  and  prevented  then  bun  aesi^ 
each  other  ever  norsu"*  Soon  afiarwaida  the  iialbitinale 
Arabella  was  captaied  aad  brought  back  to  the  Tower,  when 
she  apcat  tho  xcM  of  her  unhappy  career.  James  was  deaf  to 
all  interoession  in  her  favour,  and  is  reported  to  have  answered 
the  queen  when  pleading  for  her  that  "she  ha<I  e.Keriuftbe 
forbidden  fruit."  In  November  161.5  a  new  plot  lur  her  escape 
fiileii,  .\Liaiii!oiiing  at  last  all  hope  she  sank  into  melancholy^ 
ill  health,  and,  according  to  some  ucajunls,  insanity,  and 
die<l  a  victim  to  state  policy  on  or  about  the  25th  of  September 
1615.  She  was  buried  in  the  tomb  of  M.ary  Queen  of  Scots  in 
Henry  \  II. "s  chapel  in  Westminster  .Abbey.  There  appears  tO 
be  no  support  for  the  statement  that  a  child  was  bom  to  her. 

Her  husband,  after  awaiting  her  in  vain  at  Oatend,  went  on 
to  Paris.  He  returned  to  England  in  t6i6  after  his  wife's 
death  and  was  restored  to  favour.  He  married  in  161K  Frances, 
datightcr  of  Robert  Dcvereu^  eari  of  Fsnrr,  became  cad  of 
Hertford  by  the  death  of  his  gnadhtber  in  liai,  and  nanpwn 
101640.  He  took  an  active  part  in  the  dvil  war  in  ChadnL'a 
reign,  was  govemorof  thepiinoeof  Wales, and  at  the  ReMontiea 
the  dukedom  of  SOmetset  was  revived  in  his  favour.  He  died 
in  1660,  and.  on  the  failure  of  his  male  descendants  in  the  person 
of  his  son  John.  4th  duke,  the  dukedom  of  Somserset  pas.scd  to 
the  descendants  of  his  brother,  Francis.  Baron  Seymour  of 
Trowbridge,  and,  on  the  extinction  of  the  latter's  male  line  to 
the  elder  branch  of  the  .Seymour  family,  descended  from  Sir 
Ldward  Seymour  of  Berry  I'omeroy,  Devon. 

See  also  The  Lifr  and  Leltfrs  of  ArabeUa  Stuart,  by  E.  T.  Bradley 
{i8(ii}i,  which  siipi  r..dc>  the  Ltfe  by  E.  Cooper 

STUART.  GILBERT  (i7SS-i8.'SV  Amcricnn  artist,  was  bora 
at  .W  rth  Kingstown,  Rhode  Island,  on  the  jrd  of  December 
1755.  He  studied  at  Newport,  Rhode  Island,  with  CosmO 
Alexander,  and  went  with  him  to  Scotland,  but  lelmitej  to 
America  after  .Mcxar.di  r's  dc.i'h  and  obtained  many  poctlBit 

'Cat  of  Slate  Papers.  Venetian,  a.  5^1,  x.  42,  514. 
*Lotti,  Venetian  »ecrciary,  wriong  OD  the  Syd  of  Juoft 
^AmaMRi,  vol.  97,  ii.  353. 
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ammissions.  In  1775  he  went  to  England,  and  became  a 
pOfil  of  Benjamin  West  in  1778.  His  work,  howevw,  thom 
MM  of  the  influence  of  West,  and  after  (our  yean  Stuart  act 
«p  ft  etttdto^for  Untdt  in  LoodMi.  mm  ring  with  nwh  meem. 
living  beyond  Ui  mav>  ha  nt  Ii^  foandal  difficulties,  and  in 
1 788  escaped  to  DiAtti.  In  London  he  had  painted  George  111. 
and  the  future  George  rV., and  in  Paris  had  painted  Louis  XVI., 
and  his  success  was  no  less  great  in  Ireland.  After  five 
years  he  left  Ireland  for  his  native  land  in  order  to  paint  General 
Washington,  who  was  sairl  to  tie  the  only  person  in  whi)se 
presence  Stuart  found  himself  embarrassed,  and  his  first  por- 
trait Stuart  felt  was  a  failure;  but  Washington  sat  to  him  again, 
the  result  being  the  "  Athenaeum  "  head  on  an  unfinishe<l  tanvii-s, 
showing  the  left  side  of  the  face.  This  remains  the  accepted 
likeness  of  Washington,  of  whom  he  also  painted  a  full-length 
for  Lord  Lansdowne;  of  each  of  these  portraits  he  executed  many 
replicas.  Among  his  portraits  are  those  of  I'residents  Washington, 
Jttha  Adans,  Thomaa  JeHenoo,  Jmm*  Madiaon,  Jamea  Monroe 
Md  J«htt  Qofaicjr  Adana,  and  John  Jay,  Gvwmmt  Wnthmp. 
Generals  Gates  and  Knox,  Biihap  Whhe,  CUef  Jvatke  SUppen, 
John  Singleton  Copley,  Sir  Joshua  Reynolds,  Benjamin  West, 
Lords  Clinton,  Lyndhurat,  and  Inchiquin,  Sir  Edward  Thornton, 
Mme  Pattcnxm-Bonaparte  and  Horace  Binney.  Stuart's 
original  colouring  and  technique,  and  his  insight  into  chariicter. 
make  him  not  only  one  of  the  few  great  .■Xinerican  artists,  but 
one  of  the  greatest  portrait  painters  of  his  time.  He  settled  at 
Boston  in  1805,  and  died  there  on  the  37th  of  July  i8a8. 
Sea  Geo>|K  C  Maaoo.  Z4|(i  aad  IVMt  4f  CWert  Aiart  (Nev 

Wn/an,  JAMES  BWBU.  BROWH  (1833-1864).  American 
nWer,  was  bom  in  Virginia  on  the  6di  of  FArnary  iSjj  and 
entacd  West  Point  milltaiy  academy  in  iflso*  ComnUsiioncd 
ht  1854  icoand  UsNleaaBt  fli  eavaby,  he  sftir  ooosideiaihie  aerwioe 
in  Indian  maim,  and  took  part  dio  in  tlie  mwMiiiwi  of  dril 
disorder  in  Kansas.  In  1855  he  had  married  a  daughter  of 
Colond  Philip  St  George  Cooke,  who  was  regarded  as  the  most 
capable  ravalry  officer  in  the  United  Stati's  s<'rvicc.  .iml  gave 
his  son-iii-law  the  benefit  of  his  experience  and  ji;<lgnieni  In 
i8;g  Stuart,  while  staying  in  Washington  on  official  business, 
was  sent  to  assist  Colonel  R.  E.  I-ee  in  the  suppression  of  the 
John  Brown  raid  on  Harper's  Ferry.  Two  years  later  the 
Civil  War  presaged  by  the  Ransa.s  troubles  and  John  Brown's 
expedition  broke  out,  and  when  Virginia  seceded  Stuart  resigned 
hia  oomnuasion  in  the  United  States  army  to  share  in  the  defence 
oi  Ua  state.  He  had  resigned  as  a  lieutenant — a  notification 
of  Ua  pnmotion  to  captain  had  actoally  crossed  Ua  letter  of 


I  ao  tcuM  that  ha  «w  at  Mten  nndt  ft  ebkMl.  With 
Unit  delay,  and  with  the  aeaatisit  «f  teiMl  tnhung.  Ua 
■ftgbnent  was  musured  into  the  Conirdmtff  amy,  and  assigned 

to  Joseph  Johnston's  force  in  the  Shenandoah  Valley.   H»  men 

were  mounted  on  their  own  horses,  knew  the  country  thoroughly, 
an<l  in  his  capable  hands  soon  made  themselves  proficient  in 
out|X)St  duty.  In  the  opening  canipai^jn  Stuart's  command 
acted  as  a  screen  to  raver  Johnston's  movement  on  Manassas, 
and  at  the  tir&t  battle  of  Ball  Ran  which  followed,  Stuart  dis- 
tinguished himself  by  his  personal  bravery.  During  the  autumn 
and  innter  of  1861  be  continued  bis  outpost  service  and  was 
somewhat  severely  handled  by  General  C^d's  force  at  the  action 
of  Draneeville.  fie  was  now  promoted  brigadier-general  and 
plaoed  hi  ciwmand  of  tha  cnvaky  bncsde  of  tbt  araqr  of 
ttedura  ViigfadB.  J«t  haioM  the  Sbvm  IMqraF  Baltla  («.».) 
he  was  sent  oat  by  Lee  to  iecato-the  ifghk  ilank  of  lfeClaDan''s 
army,  and  not  only  wuuHfully  achieved  lis  niiaion,  bnt  rode 
right  round  McClellan's  rear  to  deliver  his  report  to  Lee  at 
Richmond.  After  the  battle  of  Gaines's  Mill  on  the  J7th  of  June 
Stuart's  cavalry  raided  McClellan's  nbanrlonrd  line  01  rommuni- 
cation  with  While  House,  and  his  <lismounleil  ntlrmen.  ni  ird 
by  a  light  howitzer.  ?iULceib.fuily  eugagcil  j  Fedrral  nunbo.tt 
on  the  Pamunkey.  But  such  romantic  and  far-ranging  raids  on 
this  occasion,  as  on  several  others,  contributed  little  or  nothing 
to  the  success  oi  the  aony  as  a  wfaple.  In  the  neat  campaign. 
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it  is  true,  he  hnd  the  good  forttme,  in  his  raid  ftgainat  General 
Pope's  comini.n.:,ai  ns,  not  only  to  bum  ft  pett  4|!Matity  of 
stores,  but  also,  what  was  far  man  impoitaat^  to  bring  ofi 
the  bsadqaaitets'  staff  documsnt  of  the  enenqr,  fnan  wUcb 
Lee  WW  abife  to  iHsoover  the  atiength  and  poaitkna  of  hb  eppe* 
nents  in  detaiL  Sttiart,  now  a  nujor^ocml  and  eonmander 
of  the  cavalry  corps,  was  present  at  the  second  battle  of  Bull 
Run,  and  during  the  Maryland  campaign  he  brilliantly  defended 
one  of  the  passes  of  South  Mountain  (Craniplon's  Gap),  thus 
en.ibling  I-ec  to  concentrate  his  disseminated  army  in  time  to 
mei-;  Mr(  Ifll.-.n's  attack.  .'Vftcr  this  battle  the  indefatigable 
troopers  embarked  upon  a  fresh  raid,  which,  though  without  atiy 
dcrinitc  object,  had  its  value  as  an  assertion  of  unbroken  courage 
after  the  quasi-defcat  of  .\ntietani,  ami  in  addition  wore  out 
the  Federal  ravalr>'  in  vain  efforts  to  pursue  them.  On  this 
occasion  the  swift  >^iginians  covered  So  miks  in  27  hours  and 
escaped  with  the  loss  of  but  three  men.  At  Fiededckaburg 
Stuart's  cavalry  were  as  usual  in  the  flank  of  the  amy,  and  hto 
horse  artillery  under  Major  Felham  rendered  valnable  service 
in  checking  FnnltUnts  attack  on  "  Stonewall ' '  Jackson's  oonia  by 
diverting  a  wfaolBiDturtfy  division  that  fismwd  part  of  Fminllin^ 
command.  At  dianccUorsv-illc  Stuart  was  specially  appointed 
by  Lcc  to  take  over  command  of  the  II.  army  corps  after 
Jackson  had  been  wounded,  and  though  utiU>ed  to  commanding 
so  larne  a  force  of  all  aims  he  acquitted  htniseli  so  well  in  the 
second  day's  lighting  that  many  considered  that  a  grave  injustice 
was  clone  to  him  by  the  promotion  of  Major-Gencral  Ewcll, 
Jackson's  principal  lieutenant,  to  fill  the  position  left  vacant 
by  Jackson's  death.  The  next  campaign,  Gettysburg,  was 
preluded  by  the  cavalry  battle  of  Brandy  Station,  in  which  for 
the  first  time  the  Federal  cavalry  showed  themselves  worthy 
for  Stuart  and  his  men.  The  march  to  the  Potfloae 
by  the  cavalqr  oufie,  wiudi  lidd  tlie  vaiieaa  ap*- 
preedMa  on  the  ti|^  dunk  «f  the  atnty,  hot  at  the  cdsit  of  the 
campaign Staartwasabaentooaraid,andaltbo«dk  he  attempted 
to  rejoin  Lee  during  the  battle,  he  was  met  and  dieelted  some 
miles  from  the  field  by  General  Gregg,  so  that  the  skill  and 
courage  which  might  have  turned  the  scale  in  favour  of  Lee  on 
the  first  and  second  days  of  the  great  battle  were  employed  only 
in  covering  his  retreat.  The  cavalry  look  part  in  the  war 
of  mananivrc  bclw<'<  :i  Mc^oe  and  Lee  in  the  autumn  of 
186.?,  and  then  went  into  winter  quarters.  Very  shortly  after 
the  opening  of  the  campaign  of  1S64  Stuart's  corps  was  drawn 
away  from  Lee's  army  by  the  Union  cavalry  under  Sheridan, 
and  part  of  it,  with  which  was  Stuart  himself,  was  defeated  at 
Yellow  Tavern  on  the  loth  of  May.  Stuart  faimtolf  was  killed. 

Stuart  possessed  the  ardent  and  lesdute  cbancter  of  tlie  tne 
cavalry  leader,  and  althnngh  he  was  fortunate  eomigh  to  < 
mend  hrtgadrs  and  teghnanta  adnaf vely  composed  of  m 
were  both  l>om  hoiaeaiett  and  natives  of  Virginia,  and  to  be 
opposed,  for  the  first  two  years,  by  docile  but  unenterprising 
squa'irons  which  wrrn  recruited  in  a  more  ordinary  way,  yet  it 
was  un<lcniaiilc  that  he  ]x>sscs.se<l  the  gitt,  indeed  the  genius, 
of  a  great  leader.  That  his  energy  was  sometimes  squandered 
on  useless  raids  was  but  natural,  considering  the  character  of 
his  forces,  but  in  regard  to  his  performances  in  the  more  i  xhaust- 
ing  and  far  more  vital  service  of  security  anci  reconnaiss^ince, 
Genend  Johnston  could  ask  "  How  can  I  sleep  unless  he  is  on  the 
outpost?  "  and  General  Lee  cotdd  say  "  He  never  brought  me  a 
false  report."  Stuart  preserved  under  all  circumstances  the 
gaidy  of  a  cavaliy  ■ahahew  and  the  pcnonai  character  of  an 
earned  Christian,  and  the  army  regarded  bis  loss  as  almost  aa 
heavy  a  blow  to  the  Confederate  cause  SS  that  of  jaflwiB 

Sec  Life  by  H.  B.  McClellan  (1885). 

STUART.  SIR  JOHN,  Covtn  or  Maida  (1750-1815),  British 

lieutenant  general,  w,t5  bom  in  Georgia.  His  father,  ("olnncl 
)nhn  Stuart,  was  superintendent  of  Indian  affairs  in  the  southe  rn 
district,  and  a  prominent  royalist  in  the  War  of  Indc(><-ndencc. 
Educated  at  Westminster  School,  young  Stuart  entered  the 
3rd  Foot  Guards  in  1778,  and  almost  immediately  went  to 
Anssicn  with  hu  reyment.  He  was  present  at  the  siege  of 
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Cbarleston,  the  battles  of  Camdm  and  GuiUiford  court-house, 
and  the  surrender  of  Yorktown.  returning  a  regimental  iicu- 
tenant  and  an  army  captain,  as  was  then  u.iuat  in  the  Guards. 
Ten  years  later,  as  captain  and  lieutenant -colonel,  he  was 
present  with  the  duke  of  York's  army  in  the  Netherlands 
and  in  northern  Fkmce.  He  took  part  in  the  sieges  and 
battlea  of  tha  tm  camiiaifD,  Valmrimnci^  lihicfllfi,  Dunkiifc 
and  Laanogr.  In  the  fDllmriog  yiar,  nmr  at  tha  bead  of  Ui 
batta&m,  be  waa  pwient  at  Laadndea  and  at  Foot^i-Chin 
or  Toumay,  and  when  ^  tide  turned  againet  the  alSea,  ha 
shared  with  his  guards  In  the  dboomforts  of  the  retreat.  Aa 
a  brigadier-general  he  served  in  Portugal  in  1706,  and  in 
Minorca  in  i-<)0.  M  .Mexnr.dria,  in  iSoi,  his  handling  of  his 
brigade  called  forth  spcci.Tl  rommendation  in  gcncrai  orders, 
and  a  year  later  he  bciamc  substantive  major-general.  After 
two  years  in  command  of  a  brigaiie  in  Kent,  Slu.irt  went  with 
Sir  James  C'raii:  ■u  the  Mcditer:,uir;ir.,  The  ICn^linh  were 
employed  along  wuh  Lary'.s  Ru.s.sians  in  the  defence  of  the  king- 
dom of  Naples,  but  Austerlitz  led  to  the  recall  of  the  Russian 
contingent,  and  the  Britisli  soon  afterwards  evacuated  Italy. 
Thus  exposed,  Naples  fell  to  the  advancing  troops  of  Massdna, 
but  Gaaa  still  held  out  for  King  Ferdinand,  and  Maas£na's 
mafai  foice  toon  becama  k^ed  op  hi  the  siege  cS  this  fortress. 
Stoaft,  who  was  in  temponiy  wmmanriy  naUaed  the  makneia 
of  the  nc&ch  position  hi  Chbbm,  and  on  the  lat  of  Juljr  1806 
Mriftly  diaembarked  aO  his  avaOable  forcea  hi  tte  fxtf  of  5. 
EnphCrabk  On  the  4th  the  British,  4800  strong,  won  the  cele- 
brated victory  of  Maida  over  Keynier's  detachment.  Nothing, 
however,  was  done  to  follow  up  (his  success,  as  Stuart  was 
too  weak  to  shake  M.issfna's  foothold  in  Naples.  After  besieging 
and  taking  the  rn-stle  of  Scylla,  the  little  force  returned  to 
MessiiKL  Btshk-s  the  dignity  of  count  of  Maida  from  the  court- 
of  ralernio,  Stuart  received  the  thanks  of  parliament  and  an 
annuity  of  £1000,  as  well  as  the  K.C.B.  Superseded  by  two 
other  generals.  Fox  and  Moore,  the  latter  of  whofU  was  his  junior, 
Stuart  came  home  in  1S06.  A  year  later,  htmtra,  as  a  lieu- 
tenant-general, he  received  the  Mediterranean  command,  which 
he  held  until  1810.  His  operations  were  confined  to  south 
Itaty,  where  Murat,  Ung  of  K$ipk»,  liald  tlienutBiaad,aadtlie 
Biltith  and  Neapolhaa  tmopB  hcU  Salir  Cor  tha  Bonbon  hing. 
Of  the  ercnta  of  tUa  time  aay  be  mentioned  the  faihire  to 
rdieve  Cbhind  Hndaoa  Low*  at  Capri,  the  expedition  against 
Murat 's  gunboats  in  the  bay  of  Naplea  and  the  second  siege  of 
Scylla.  The  various  attempts  made  by  Murat  to  cross  the 
straits  uniformly  failed,  though  on  one  occasion  the  Fn  nrh 
actu.ally  obtained  a  fo<iting  in  the  island.  In  1810  Stuart 
returned  to  Knpland.  He  dietl  at  Chftoafal  llltS.  TnoaontilS 
previously  he  had  received  the  Ci.C  H. 

STUART,  JOHN  M'DOUALL  1 1H1.S-1H66),  South  Australian 
explorer,  was  born  at  Dysart  in  Fifcshirc,  Scotland,  in  i«i8,  and 
arrived  in  the  colony  about  1839.  He  accompanied  Captain 
Sturt's  1844-184S  expedition  as  draughtsman,  and  between  1858 
and  1862  he  maide  six  expeditions  into  the  interior,  the  last  of 
which  brougjit  hira  on  the  25th  of  July  to  the  shores  of  the  Indian 
Ocean  at  Van  IManen's  Uulf,  at  the  nuMith  of  the  Addaide 
Uver.  3cniit  ma  not  the  fiat  to  cms  the  isUnd  continent 
fimn  south  to  north;  that  Innour  bdoogs  to  the  Borke  and  Wiifa 
expedition,  which  rnched  the  Gulf  of  Carpentaiia  on  the  6th  of 
Fd>ruaiy  1861.  Stuart  returned  to  Adelaide  exhausted  and 
broken,  and  never  recovered  from  the  effects  of  the  great  priva- 
tions which  he  suffered.  He  returned  to  England,  where  he 
di<  d  t,n  the  5th  of  June  1866.  Stuart  wa-s  rcw.ardcd  with 
£jooo  and  a  grant  of  1000  sq.  m.  of  grazing  country  in  the 
interior  rent  free  for  seven  yean  Bm  name  ia  perpetuated  by 
Central  Mount  Stuart. 

STUART.  MOSES  (1780-1852).  American  biblical  scholar, 
was  bom  in  Wilton,  Connecticut,  on  the  26th  of  March  1780. 
He  waa  reared  on  a  farm;  graduated  with  highest  honours  al 
Yale  in  1799;  in  1803  waa  admitted  to  the  Connecticut  bar, 
and  tna  appofnted  a  tutor  at  Yak,  wlierc  he  remained  for  two 
ycair,  and  hi  ige6  baennwr  pMlor  of  the  Centsa  (COi«rcga' 
Uonai)  OwKh  of  Now  Haven.  In  slie  bt  mt^pfMintod 


professor  of  sacred  literature  in  (he  Andover  Ilieologicul  .Semin- 
ar)-, organized  in  iSo,S,  Here  he  succeedcil  I'.liph.dct  Tej-rson 
(1 752-1826),  the  first  preceptor  of  the  Phillips  (Andover)  .'Vcadcmy 
and  in  17S6-1806  professor  of  Hebrew  and  Oriental  languages 
at  Harvard.  Stuart  himself  then  knew  hardly  more  than  the 
elements  of  Hebrew  and  rvot  very  much  more  Greek  than  Hebrew; 
in  iSi^i6i2  he  prepared  for  the  use  of  hia  students  a  Hebrew 
gramwiar  iridcfa  tliey  copied  day  by  day  from  his  maunaoipli 
fat  i>«s  if  printed  ilia  firomniar,  which  appeared  in  an  enlaiMed 
fonn,  "  with  a  copmn  qnitaa  and  praxia,"  in  iSsi,  and  wis 
republished  in  England  by  Dr  Pusey  in  iSjt.  He  gradually 
made  the  acquaintance  of  German  works  In  hermeneutics, 
first  Schleusner,  Seller  atid  Gesenius,  and  taught  himself  Ger- 
man, arousing  much  suspicion  and  distrust  among  hii  colleagues 
by  his  unusual  sl\iili<--i-  liui  his  nrogiiiiinn  s<<ifr.  cure,  partly 
as  a  result  of  his  Letter  to  Dr  CiuiiiHing  on  the  Subject  oj  Religious 
Liberty  (1830),  but  more  largely  through  the  growing  favour 
shown  to  German  philology  and  critical  methods.  In  1848  be 
resigned  his  chair  at  Andover.  He  died  in  Andover  on  the 
4th  of  January  1853.  He  has  been  called  the  "  father  of 
exegetical  studies  in  America."  He  oontrftttted  largely  by  hia 
teadiing  to  the  renewal  of  foreign  missionary  zeal — of  his  1 500 
students  more  than  100  became  foreign  missionaries,  among 
them  such  skilled  tianiiaMiw  aa  Adoniiam  Judaon,  Eliaa  Eiggk 
and  Waihun  G.  SchanOtr. 

Among  his  more  important  publications  were;  Winer's  Cretk 
Grammar  of  the  New  Testament  (1825),  with  Edward  Robinson; 
Commentary  on  the  Epistle  ;■>  the  Hrhrru'S  (1R27-1828):  Commentary 
on  the.  EpisUe  to  the  Romans  flK^jr.  Commmlnry  on  the  ApoeaJyptt 
(1845);  MitceUanies  (1 846);  Geiicnius't  Hebrew  Grammar  (lli^b), 
a  vecsion  which  iavalved  Stuart  in  a  kng  comwasay  with  T.  J. 
C'onant,  the  earlier,  and  nosfiihiy  more  acliolarly,  translator  of 

("■(•n-niuf;  Commentary  on  Etdniastes  (1851),  and  Commenlarv  on 
the  Book  of  Prorerhs  (  i'K52). 

Sc<>  the  memorial  sermons  by  E^lwards  A.  Park  ([^too,  1852) 
and  William  .Adants  (New  York,  1852). 

STUBBS  (Stdbbe),  JOHN  (c.  1543-1591),  English  pamphleteer, 
was  bom  in  Norfolk  about  1 543.  He  was  educated  at  Trinity 
College,  Cambridge,  and  after  studying  law  at  Lincoln's  Inn, 
took  up  his  residence  at  Thdvetoo,  Norfolk.  His  viewa  were 
Puritan,  and  ho  mgndml  with  diagatt  Um  myHiHiwH  for  n 
marriage  between  Qisesm  EUxabeth  and  the  duks  of  Anjou. 
In  1 579  he  put  his  optniont  into  a.  pnmplili*  cntitled  Tke  Db' 
coverie  of  a  Gaping  Crulf  ntrntlnk  SH^md  iilikHg  b  AnsOpMi 
by  atulker  French  Marri^t,  The  drculalion  of  this  pamphlet 
was  prohibited,  and  Stubbsf  his  printer,  and  publisher  were 
tried  at  Westminster,  foui^d  guilty,  and  sentcriccd  to  have  their 
right  hands  cut  otT.  The  printer  was  sub.scquenily  pardoned, 
but  in  the  case  of  .Stubbs  anti  h:s  publisher  the  sentence  was  duly 
carried  out.  Stubbs  proteslcti  his  lu^uily  from  the  lir>l.  His 
tight  hand  having  hciv  cut  oti.  he  re-iiuvid  )iis  lua  with  his  left, 
and  cried  "  God  Save  the  t^eenl"  before  fainting  away.  He 
was  sulMcquently  imprisoned  for  eighteen  months.  On  being 
released  he  continued  to  write,  publishing,  among  Other  paaa* 
phlets,  a  reply  to  Cardinal  Allen's  Dtfence  of  Ikt  BH0itkCalkeHtt, 
He  died  in  1591  at  Havre,  France,  where  he  aattns  to  have  gnan 
to  vohmtcer  for  ndbtary  icrvioe  tmdor  Haniy  of  Namoe. 

VrUBBt  [SnmnuJ,  FBIUP  (e.  isss*<>  t^nt^  findUi 
pamphleteer, waa boniabont  1555.  Heiiiepntedtobombecn 
a  brother  or  near  relation  of  John  Stubbs  (g.v.).  He  waa 
educated  at  Cambridge  and  snbacqucntly  at  Oxford,  but  did  not 
take  a  ric)n"ie,  spending  the  greater  portion  of  his  •.ime  iravelling 
about  the  coun!r>'.  He  started  writing  akx>ui  1 5J51,  and  in  1 1^83 
published  The  AtuUomie  of  Abuses.  This  consisted  of  a  virulent 
attack  on  the  manners,  customs.  amuLscmcnts  .wid  fashions  of 
the  (icriod,  and  is  still  valuable  for  its  copious  information  on 
those  matters.  In  1501  Stubbs  published  A  Ckriilai  Glass  for 
Christian  Women,  of  which  at  least  seven  editiuits  were  called 
for.  .mid  he  followed  this  with  other  acmi-devotional  works. 

He  i:u  -.,  jirobablv,  about  1610. 

STUBBS.  WluiAM  (i8as->90i)i  £i«Mshhialoiiianandbishop 
of  Oxford,  son  of  William  Moriey  Stubfaa,  aoUdlor,  of  Knaiea- 
borough,  Vocfcihiic  was  bom  on  the  xnt  of  Juno  iftss*  and 
ma  tdwcatfd  at  die  Rqxm  gnmaur  nbooi  and  ChiiM  fTiWfcli, 
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OrfaiO,  whan  Iw  cndmtcd  in  1841^  «bUiaiiig  » lintHcla»  ia 
dndesudrntUidButiMBitki.  He utt dMta4 a fdlow <il 

Tdnity  College,  tad  bdd  the  college  living  of  Navettock,  Esiex, 
from  1850  to  1866.  He  was  libr&rian  at  Lambeth,  and  in  1861 
was  an  uiuucceatful  candidaic  fur  ihe  Chichele  professorship 
of  modern  history  at  Oxford,   in  1866  he  was  appointed  regius 
professor  of  modern  history  at  Oxford,  and  held  the  chair  until 
1884..    His  Irrturcs  were  thinly  attended,  and  he  found  thc-m 
grievou.s  interruptions   to   his   historical   work.     Some  of  his 
Statutory  lectures  arc  published  in  his  Lectures  on  Mtxiuuval  and 
Modern  History.   He  waa  rector  of  Cboiderton,  Wiltshire,  from 
1875  to  1870,  when  he  was  appointed  a  canon  of  St  Paul's. 
He  reived  on  the  ecdeaiiatkal  cooits  fwmmlwiwn  of  1881-1883, 
•nd  mmte  the  weighty  appendices  to  the  icport.  On  the  asth 
<if  AptQ  t884  he  wa*  comectated  Wibop  «(  QicMer,  and  in 
(889  vaa  tfgiuiaff^i  xtt  tlie  sm  nf  Oifoid> 
-  Untfl  BsAop  Stnbba  found  it  neocMiy  to  devote  aO  hia  tine 
to  his  episcopal  duties,  he  pursued  historical  study  with  un- 
remitting diligence.    He  rejected  the  theory  of  the  unity  and 
continuity  of  hislory  so  f.ir  .is  il  would  obliterate  distinctions 
between  ancient  and  nio<Jerri  history,  holding  that,  though  work 
on  ancient  histor>'  is  a  useful  preparation  for  the  study  of  mmicrn 
hislory.  either  m.iy  adv.mtageou.sly  be  studicfl  ap.irt.    He  urRcd 
that  history  is  not  to  be  treated  as  an  exact  stierKc,  and  that 
the  effects  of  individual  character  and  the  operations  of  the 
human  will  necessarily  render  generalizations  vague  and  conse- 
quently useless.   While  pointing  out  that  history  has  a  utility 
aa  a  mental  discipline  and  a  part  of  a  liberal  education,  he  recom- 
mended its  study  chiefly  for  its  own  sake,  for  the  truth's  soke 
and  for  the  pleasure  which  it  brings.  tt'tiM  in  this  spirit  that 
lie  nwked;  and  hia  intdlectaal  cheneter  Uta  remHariy  fitted 
for  Ua  mifc,  ihr  lie  ifaa  laigdy  cndewrf  with  the  firndty  «f 
Judgment  and  with  a  genius  for  minute  and  critical  invMtlp.ti0n. 
He  was  eminent  alike  In  ecclesiastical  history,  as  an  editor  of 
texts  and  as  the  histori.m  of  the  English  constitution.  His 
right  to  be  held  as  an  authority  on  ecclesiastical  histor>'was 
proved  in  1858  by  his  Rrgislrunt  sacrum  angticsnum,  which  sets 
forth  episcopal  succession  in  England,  hy  many  other  later 
works,  and  piirt icularly  by  his  share  in  t'our..  :1s  and  Edlaiastical 
Documents,  edited  in  co-operation  with  the  Kcv.  \.  W.  Haddan, 
for  the  third  volume  of  which  he  was  specially  responsible.  His 
place  as  a  master  in  critical  scholarship  and  historical  exposition 
is  derided  beyond  debate  by  the  nineteen  volumes  which  he  edited 
for  the  RoUs  series  of  Ckronidts  and  iSmorials.  It  is,  however, 
Iqr  fan  CmiMMuinal  Hislory  &f  Bii^ami  that  he  is  moat  widdy 
known  as  a  hiatmian.  The  appeaianee  of  tUa  lioek,  which 
liincea  the  developnent  of  the  BngBdi  eotatitntidn  tram  the 
Tentooic  invasions  of  Britain  tiH  1485.  marks  a  dtstfnct  step  in 
the  advance  of  Engttsh  historical  learning.  Specialists  may  here 
and  there  improve  on  a  statement  or  a  theory,  but  it  will  always 
remain  a  great  authority,  a  monument  of  patient  and  exhaustive 
research  of  intellectual  power,   and  of  ripe  and  disciplined 
judgment.    Its  companion  volume  of  Select  Churlrrs  and  other 
Illustrations  of  English  Constitutional  History,  admirable  in 
itself,  has  a  special  importance  in  that  its  plan  has  been 
imitated  with  food  fcaultt  both  in  Eotfand  and  the  United 

States. 

Bishop  Stubbs  belongs  to  the  front  tank  of  historical  scholars 
both  as  an  author  and  a  critic.  Among  En^ishmen  at  least  he 
eicels  all  others  as  a  master  of  every  department  of  the  historian's 
wok,  ffom  the  discoveiy  of  materiab  to  the  eJahoiation  of  weil- 
fbondcd  tbaoriea  and  Utcmiy  producthtab  Be  was  a  Roed 
palaeographer,  and  ocaOed  in  tcgonel  criticinn,  in  enaDnation 
of  anthorshtp,  and  other  audi  matters,  widle  Iris  vaat  erodition 
and  retentive  memory  made  him  second  to  none  in  interpretation 
and  exposition.  His  carefulness  was  exemplary,  and  his  refer- 
ences arc  always  exact.  His  merits  as  an  author  are  often  judged 
solely  by  his  ConslilutiimnJ  History.  The  learning  and  insight 
which  thi-s  hook  di>plays  are  unquestionable:  it  i5  well  planned, 
and  its  contents  are  well  arranged;  Imt  constitutional  history 
a  not  a  lively  subject,  and,  in  spite  nf  the  skill  w,ih  which 
Stobba  liasdled  it  and  the  geniua  displayed  in  his  narrative 


chaptaia,  the  book  deea  not  afford  an  ndetpiite  idea  ef  Ida  plnca 
aa  a  writer  of  Uatocy.  What  that  ia  cannot  be  detemined 
without  taldng  into  account  the  prefaces  to  aome  of  the  volumes 
which  he  edited  for  the  Rolls  series.  Several  of  them  contain 
monographs  on  parts,  or  the  whole,  of  the  author's  work,  written 
with  remarkable  literary  skill.  In  these  his  lannuage  is  vigorous 
and  dignilied;  he  slates  the  results  of  his  labour  and  thought 
with  freshness  and  lucidity;  tells  numberless  stories  in  a  most 
deli>;htful  manner,  and  exhibits  a  wonderful  tultut  for  the  repre- 
sentation of  personal  character;  the  many  portraits  of  historic 
persons  of  all  orders  which  he  draws  in  these  prefaces  areas 
brilliant  in  execution  as  they  are  exact  and  convincing.  Among 
the  most  notable  examples  of  his  work  for  the  Rolls  series  arc 
the  prefaces  to  Roger  of  Hoveden,  the  Cesta  regum  of  William 
of  Uahnesbuiy.  the  Gala  Htnriei  tl.,  and  the  MtmerMib  SI. 
AoHtoa.  Both  in  Bnglaad  and  America  Bishop  Stubbs  was 
oeWtradfer  adowwladged  as  the  head  of  all  En^di  htitortcal 
scholMili  and  no  English  iristorian  of  his  time  was  held  in  equal 
hononr  in  European  countries.  Among  his  many  distinctions 
he  was  D.D.  and  hon.  D.C.L.  of  Oxford,  LL.D.  of  (  .m  bridge 
and  Edinburgh,  Doctor  in  utrotjue  jure  of  Heidclherg;  an 
hon.  member  of  the  university  of  Kiev,  ami  of  the  i'russian, 
.  Bavarian  and  Danish  academies;  he  nicived  the  Prussian 
I  order  l''.iur  ic  mfnlc.  and  v.us  corrcHiKirnlinp  mcmtier  of  the 
Acadimic  dcs  sciences  morales  el  jxilitiques  of  the  French 
Institute. 

Stubbs  was  a  High  Churchman  whose  doctrines  and  practice 
were  fwadad  on  learning  and  a  veneration  for  antiquity,  ffla 
oi^nioos  were  received  with  maiited  respect  by  his  brother  pee- 
lates,  and  he  acted  as  an  assesaor  to  the  archbishop  in  the  trial 
of  the  bfabop  of  liincohi.  Hia  taatca  were  tboae  of  a  atndait, 
and  he  did  not  dbfidse  hia  dialike  of  public  functibas  and  the 
eonalaBt  Utile  JoniwyB  whidi  taice  up  so  much  of  ■  bishop's 
time.  Neverthdaaa  he  fnlfilled  aD  hia  episcopal  duties  with 
diligence,  and  thiewaUhis  heart  into  the  perfonnance  of  those 
of  a  specially  spiritual  nature,  such  as  his  addresses  at  confirma- 
tions and  to  those  on  whom  he  conferred  orders.  As  a  ruler  of 
the  Church  he  showed  wisdom  and  courage,  and  disregarded 
any  effort  to  influence  his  policy  by  clamour.  In  character  he 
was  modest,  kind  and  sympathetic,  ever  ready  to  help  and 
encourage  serious  students,  generous  in  his  judgment  of  the 
works  of  others,  a  most  cheery  companion,  full  of  wit  and 
humour.  His  wit  was  often  used  as  a  weapon  of  defence,  for 
he  did  not  suffer  fools  gladly.  An  attacit  of  illness  in  November 
1900  seriously  impaired  his  heaitii.  He  was  able,  however,  to 
attend  the  funeral  of  Queen  Victmia  on  dhe  and  of  Pefanmiy 
TQoi,  and  preadMd  a  feanrkahie  aomon  before  the  king  and 
the  German  empem  on  the  foOowtag  ikgr.  Hia  illness  became 
critical  On  the  10th  of  April,  and  he  died  on  the  »nd.  In 
1850  he  had  married  Catherine,  daughter  Of  John  Dollar,  of 
Naveslock,  and  had  a  numerous  iamUy. 

SeelaMin^iraMHn  JlaUii,Mfo^^Oi;M^ed.  W.  H.  Hutton. 

(W.  Hu.) 

STUCCO  fltal.  stucco,  adapted  from  O.H.G.  stucchi,  crust,  l)iet«, 
patch.  Ger.  Stiick,  piece,  allied  to  stock),  a  kind  of  phister 
used  for  the  covering  of  walls,  or  for  decorative  or  ornamental 
features  such  as  cornices,  mouldings,  &c.,  or  for  ceilings.  The 
stucco  used  as  an  exterior  covering  for  briA  or  Itone  work 
is  roane;  a  finer  kind  is  used  for  decorative  puipoaca.  (See 
Plaste»-Wo»k.) 

irVCKt  FBAHZ  (tIMi}-  ),  Geiaan  painter,  wit  bom  at 
TBttenweiB,  fo  Beeuia,  and  lenived  Ui  attistie  trainlBg  at  the 
Muidl  Acadeaiy.  He  fiiat  made  a  aame  with  his  illustiatioBs 
for  FJUgende  MHir,  and  vignette  derfgns  for  programmes  and 
book  decoration.  He  did  not  devote  himself  to  painting  till  after 
iSflq,  the  year  in  which  he  achieved  a  marked  success  with  his 
first  picture,  "  The  Warder  of  I'aradise."  His  style  in  painting 
is  based  on  a  thorough  mastery  of  design,  and  is  sculptural 
rather  than  pictorial,  His  favourite  subjects  are  of  mytholopical 
an<l  allegorical  character,  but  in  his  treatrrent  <if  time-worn 
motifs  he  is  altogether  unconventional  .\  s';if,;ette  of  an 
athlete,  bronze  casts  of  wliich  are  at  the  Berlin  and  Budapest 
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natiunai  galleries  and  ihe  HamburR  Museum,  affords  convincing 
proof  of  his  talent  for  plastic  an.  Amonn  his  paintings  the  best 
known  arc  "  Sin  "  and  "  War,"  at  the  Alunich  I'inakothcl;, 
"  J  he  Sj.hinx,"  '"The  Crucihxion,"  The  Rivals,"  "  Paradise 
I^ost,"  "  Oedipus,"  "  Temptation,"  and  "  Lucifer."  Though 
Stuck  was  one  of  the  leaden  of  the  Munich  5<wiimii,  bsmjoyed 
•a  •ftpointineat  of  professor  at  the  academy. 

ttWLKt  (OB  Stuk£i.\),  THOMAS  (r.  1525-1578),  Eng^b 
MbvBtanr,  lOBof  Sit  Hugh  SUidey,  o(  Affleton,  neu  Ufracombc, 
•  kaii^  «C  tlw  hody  to  Xint  Hetity  \IU.,  tm  nippoacd  by 
■one  ol  U*  oontaapoiaiiM  to  havo  been  t»  flhg^tliimte  aon  of 
the  Idng.  He  «m  e  MMidanl-beenrat  BoulofBe  fron  is47  to 
1550,  entered  the  service  of  the  duke  of  Somerset,  and  after  his 
master's  arrest  in  1551  a  warrant  wis  issued  agninst  him,  but  he 
sill  ill  I  scaping  to  Fr.inrc,  where  he  s<  r\  til  in  the  French 

army.  His  mjlitary  talents  brouRhl  him  umiir  the  notice  of 
Montmorency,  and  he  wa.s  si^ni  wi'.h  a  leltL-rof  rLcommcndation 
from  Henry  11.  of  France  lo  Edward  \  1.  On  his  arrival  he 
proceeded  ou  the  i6lh  of  September  1553  to  reveal  the  French 
plans  for  the  capture  of  Calais  ami  for  a  descent  upon  Kngland, 
the  furtherance  of  which  h.ii,  .uurding  to  his  account, Ucn  the 
object  of  his  misiUon  to  England.  Northumberland  evaded  the 
payment  of  any  reward  to  Slttdcy,  and  soufbt  togain  the  friend • 
•h^  of  tbe  Fnoch  kioc  by  pntwding  to  diahdievo  Studey's 
etatmwiitfc  Stodgy,  who  laay  well  have  been  the  origbtator 
of  the  phna  adopted  by  the  Reach,  was  fanpriwiiedia  the  Tower 
for  wme  monthe.  A  pnoeoitiMi  far  dd>t  on  lue  rdeaie  in 
Auguiit  1553  compelled  him  to  become  a  soldier  o{  fortune  once 
more,  but  he  returned  to  England  in  Dcccmlwr  1554  in  the 
train  of  I'hilibert,  duke  of  Sa  vi  ly.  ..[ur  olnaininK  security  against 
his  creditors.  He  temfx)rai.l>  irnpruvcd  bis  ioriuues  by  marry- 
ing an  heiress,  .Ximk.  c  .iriis,  I  '.u  in  a  few  months  had  to  return 
to  the  duke  of  .>avoy  's  .service.  .\s  early  as  i5,vS  he  was  sum- 
moned before  the  council  on  a  charge  of  piracy,  hut  was  acquitted 
on  the  ground  of  insailkicnt  evidence  In  1563  be  obtained  a 
warrant  perraittii.K  l-.u-.i  10  briiif  French  ships  into  Engli&h  poru 
although  England  and  Fiaace  were  nominally  at  peace.  With 
■ii  ships,  one  of  which  was  supplied  by  Queen  Elizabeth,  he 
started  bnccaiieeriag  agaiiist  French,  Spai^sh  and  Portitguese 
ships,  though  Ma  cawuiTssioa  was  coocemed  irith  an  eipedition 
to  Florida.  Repealed  xemoosttaoces  on  the  part  of  the  offended 
powera  cotnpeUed  Eliaabeth  to  disavow  Slucley,  who  surrendered 
hi  1565,  but  his  prosecution  was  tnerely  formal. 

He  had  met  Shane  O'Neill  at  the  English  court  in  ihe  winter 
of  I  5f>i  - 1 56 J,  and  wiis employed  in  1 566  by  .Sir  Henry  Sidney  in  a 
vain  ciTorl  to  induce  the  Iri.sh  chief  to  enter  into  negoli-alions 
with  the  government.  Siiincy  desired  to  allow  Studey  to 
purchase  the  estates  and  uflke  of  Sir  Nicholas  Bagnail,  marshal 
of  Ireland,  for  £3000,  but  Elizabeth  refused  to  permit  the 
transaction.  Undeterred  by  this  failure,  Stucley  bought  lands 
and  the  office  of  seneschal  of  Wexford  from  Sir  Nicholas  Heron, 
but  in  June  i  jifiS  he  waa  dismissed,  and  in  the  next  year  im- 
peiMBsd  ia  Dmin  Castk  on  a  chaige  of  high  treason,  but  was 
lelcased  ia  October.  His  aow  ofleeed  Us  services  to  Fjeaekn. 
the  French  ambsasador  In  London,  and  waa  thenceforward 
continuously  engaged  in  adwnws  against  Elisabeth.  Philip  II. 
invited  him  to  Madrid  and  loaded  him  with  honours.  He  was 
known  at  the  Sp.iul-li  >  !jy  the  curious  title  of  "  iIuVlc  of 

Ireland,"  and  w.is  i>i.il)lisned  with  a  handsome  allowaijce  in 
a  villa  near  Madrid.  He  w:ui  knighted  in  1571,  and  prepiired 
to  become  a  member  of  a  reliRious  order  of  knighthood.  His 
creilit  vs'ilh  Spain  was  seriously  injured  by  another  Irish  malcon- 
tent, Maurice  Gibbon,  archbishop  of  Cassel;  but  Stucley,  who 
now  desired  to  leave  Spain,  oidy  obtained  his  pa^ports  after 
Elizabeth  had  demanded  his  dismissaL  He  comnunded  three 
galleys  under  Don  John  of  .\ustria  at  the  battle  of  Lepanto. 
Hia  ezploiu  restored  him  to  favour  at  Madrid,  and  on  the  sad  of 
March  1573  he  was  at  Seville,  offering  to  hold  the  narrow  seas 
against  the  EngUah  with  n  fltet  «i  twenty  ships.  In  four  years 
(1570-1574)  he  is  Ssid  to  liave  receivied  over  17,000  ducats  from 
Philip  IL  WeariedhytheSpanisbking'sdelays  he  s  1  mnre 
serious  ssslstancie  from  the  new  pope,  Gregory  XUJ.,  who 


aspired  to  make  his  iliegiumau-  son,  Giacomo  Ruoncompagno, 
king  of  Ireland.  He  set  =ail  from  Civita  \ccchia  in  March 
15-S,  but  put  into  Lisbon,  where  he  was  lo  meet  his  confederate. 
Jamc-s  1  ilzmauricc  Fitzgerald,  and  to  secure  belter  ships  before 
sailing  for  Ireland.  There  be  was  turned  from  bis  purpose  by 
Kiag  Sebastian,  with  whom  he  sailed  for  Morocco.  He  com- 
manded the  centre  in  the  battle  of  Alcaur  00  the  4th  of  Augtist 
1578,  and  was  killed,  in  fair  fight  apparently,  though  tradition 
asserted  that  he  waa  mordeted  by  his  Italiaa  soldiers  after  the 
battle. 

Stucky't  advsnturaos  ram-r  made  considerable  impmoiaa  on 
bis  contempoi  Bliss  A  play  generally  aasigoed  to  George  Peeie, 
The  Battetl  of  Akamr . . .  wiA  Ikt  Dtatk  tif  Coptaiu  Slukefy,  printed 
bv  E.  .Mlde  in  1594,  wa*  probably  acted  in  and  is  perhaps 
identical  with  a  popular  pie<-c  referred  to  by  llcnslowe  as  MuUy 
surnatHed  Ahdelmiie^h.  It  dt^Als  with  Sujclpy's  arrival  in  Liilwn 
and  hi»  Moorish  expedition,  but  in  a  long  speech  before  his  death  he 
recapitulates  the  events  of  bis  life.  A  later  piece,  Tlu  h'amout  His- 
tory of  Ihe  Life  aud  Death  of  Capiain  Thomas  StuJuJev.  printed  for 
TIkmii.i-  I'ain  er  (1605),  which  is  possibly  the  SlevlUj  piaved.  accord- 
ins  -o  licn-lowc.  on  the  iith  of  December  1596,  is  a  Diographical 
piece  de-ulinK  with  luccrsave  epiiodet,  and  secffis  to  be  a  paictawoik 

of  oilier  playit  on  Don  Antonio  and  on  StMClay*  Hls  advCJStima 
al^>  form  the  subject  of  various  ballads. 

tliere  isa  dciaiU'd  hiogriiphy  of  Stucley,  based  chiefly  on  the  Eng- 
lish, Venetian  and  Spanish  state  papers,  in  K.  Simpson's  eifitioa 
of  the  laofi^play  {School  of  Shakespeare.  1878,  vol.  1.),  where  ike 
Stucley  baOadu  are  also  printed.  References  io  conterapocaiy 
poetry  an  (quoted  by  Dyoe.in  his  intniduction  to  the  BaUk  « 
Akaaar^  Pisele's  VVrAf. 

STUD,  (i)  A  number  of  horses  kept  for  the  purpose  of  breed- 
ing, also  the  place  or  establishment  where  they  are  kept, 

siniil."irl\',  .1  stml  horse,"  ,i  stallion.  "'  stud  groom."  the  head 
groom  of  .1  .-,iud,  "  si  ud-b(x>k,  '  the  regisier  containing 'he  )>fdi- 
grce  of  ;  horuughbrcd  horses.  The  wor<l  in  Old  English  is  il.'il.  .lud 
cognale  forms  arc  found  in  Icelandic  and  Danish,  cf.  also  German 
Cestui;  sleeii,  now  a  liierajy  word  for  horse,  meant  in  Old 
English  (sledti)  a  stud-horse,  and  is  the  same  as  stud  in  origin. 
The  root  to  which  the  word  is  r^erred  is  sta-,  to  stand.  A 
stud  meant,  therefore,  an  establishment.  (2)  A  word  which 
is  used  of  many  difTcrcnt  objects,  the  primary  meaning  beingn 

"prop"orMpMit.  The  Old  Enjlishwosdia  if>nf>i»and  oognniai 
are  fonad  fa  DsiUsh,  Swedish  and  lodnadie.  The  aUiantc 
origin  ia  alao.tim  not  to  stand.  The  chief  applications  of 
the  term  are  as  follows:  in  architecture,  to  a  post;  quarter  ec 
upright  in  wooden  partitions;  lo  the  transverse  pieces  of  iron 
which  slrcnglhen  the  links  of  a  chain;  to  a  boss  or  knob  inserted 
on  a  licit,  collar,  or  piece  of  armotir,  often  decorated  aud  forming 
an  ornameniaiion;  and,  parliculaily,  to  a  species  of  button, 
consisting  of  a  rounded  head,  ne^  and  flat  bane,  UMd  fOT 
fastening  a  collar,  shirt,  &c. 

STUDER,  BERNHARD  (1 7Q4-1.SS7),  Swiss  geologist,  was  born 
at  Buren,  near  Berne,  in  ,\ugust  1794.  Although  educated  as 
a  clergyman,  he  became  so  interested  La  ipBology  at  the  university 
of  Gdttingcn  that  be  devoted  his  life  to  lis  pursuit.  He  subse- 
quently studied  at  Freiburg,  Berlin  and  Paris,  and  in  i$i6  was 
appointed  tcadier  of  mathesoatics  and  phyaica  in  the  Berne 
Academy.  In  iSss  he  pubiisbed  BtytrMgi  m  nmr  Mo»»graphit 
der  Mohme.  Later  on  }m  commeoced  Us  detailed  investiga- 
tions of  the  western  .Mps,  and  published  in  1834  bis  Ceoiogie  der 

illUlifn  Sch-u.>cizrr-Aipi  n.  In  the  same  year,  liugdy  through 
his  iulluence,  ihe  universily  of  Berue  was  e:>lablishcd  and  he 
became  ihe  tirsl  professor  of  niiaeralugy .  His  Oeoiiif,i(  Ji  r  Sckvei: 
ia  two  vols.  ( iS5i-it>5.0,  and  his  geological  mai>s  ol  Swazerland 
prepared  with  the  assistance  of  .Vrnold  Escher  von  der  Linth, 
are  monuments  of  his  research.  In  1859  be  organized  the  geo- 
logiGBl  aoivqr  of  Switaerland,  being  appointed  pre&ident  of  the 
commission,  and  retaining  this  position  until  the  close  of  his 
life.  It  has  been  remarked  by  Marcou  that  Studer  was  present 
at  the  fintt  meeting  of  the  Sociit6  hdv^tique  dca  sciences  natur- 
dlcs  at  Geneva  on  the  6th  of  October  1815,  and  remained  a 
member  during  72  yeaiB.  He  was  awaided  the  WoUaatoa 
medal  by  the  Ocolofiical  Society  of  London,  1879.   He  died  at 

BcriiL'  on  -A-.r       1  of  Muy  1S37. 
Uliiiuury  by  Jule*  .Marcou,  Aiut.  r*p.  amtr.  atad.  scu  lor  18*8. 
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8TUKBLET,  WILLIAM  (1687-176;),  EnRliah  antiquan-,  was 
burn  at  IlolheAth,  l.iticolnihire,  on  the  "th  of  NovemlK-r  id.s;, 
the  son  of  a  lawyer.  After  taking  his  M.B.  degree  at  C'ambricigc, 
he  went  to  London  and  studied  medidne  at  St  Thomas's 
Hospital.  In  1710  he  started  in  practice  in  Lincolnshire, 
removing  in  171 7  to  London.  In  the  same  year  he  became 
a  Ukm  id  tbc  Boftl  Sodeiy,  wd,  k  nifl,  joined  ia  the 

aA.itt  secMliiy:  b  1719  ba  took  idt-MJ>.  degree  and  in  17*0 
became  a  fcQow  «r  tha  Sognit  Oeiage  «f  Myiidans.  publkhing 
in  the  same  year  fab  inl  flaBtiibation  to  utiqiaiian  litenttite. 

His  principal  work,  an  elaborate  account  of  Stonchenfe,  ap- 
peared in  1740,  and  he  wrote  tojiicj^'y  on  other  supposed  Druid 
remains,  becoming  famiiiariy  knawji  as  the  "  Arth-Druiii." 
In  1739  he  look  holy  orders,  jvnd,  after  holdir.g  two  livings  in 
Lincolnshirr,  was  appointed  rector  of  a  parish  in  Blmjmsbury, 
London,    He  died  in  London  on  the  ^rd  of  Manh  1765. 

8TUMPF.  JOHANN  (1500-1576).  one  of  llic  chief  writers  on 
Swiss  history  and  topography,  was  bom  at  Bruchsal  (near 
Carlsnihe).  He  was  educated  there  and  at  Strassburg  and 
Heidelbetg.  In  1530  he  was  received  as  a  cleric  or  chaplain 
into  the  order  of  the  Knights  Hofitillw  or  oC  St  John  ol 
1,  waM  matt  in  15*1  to  th*  gnetttmy  «i  theft  oriar  at 
[illBieisgau.  ordained prieit  hi  Benl, iwl in  »5Si  placed 
)  «f  the  preceptory  at  Bnfafton  (north  of  Kapperawil, 
in  tiM  oalOB  of  Zurich).  But  Stumpf  soon  went  over  to  the 
Protestants,  wa.s  present  at  the  great  Disputation  in  Berne 
(i5jS),  and  took  part  in  the  first  Kiip])cl  War  (1530).  He  had 
carried  over  with  him  most  of  his  parishioners  whom  he  con- 
tinued to  care  for,  as  the  Protestant  pastor  at  Bubikon,  till  154.5, 
then  becoming  pastor  at  Sliunmhcim  (same  canton)  till  1561, 
when  he  retired  to  ZUrich  (of  which  he  had  been  made  a  burgher 
in  1548),  where  he  lived  in  retirement  till  his  death  in  1 576.  In 
1 53Q  he  married  the  first  of  his  four  wives,  a  daughter  of  Heinrich 
Biennwald  (1478-1551),  who  wrote  a  work  (itill  ia  MS.)  on  Swiss 
Intaiy,  and  stimulated  his  ao»-ln4aw  to  undertake  iiistorical 
ttudio.  Stiuqif  made  vide  isasarehsi,  with  this  object,  te 
many  yean,  and  nndmtook  alio  aaroal  joarnqrs,  of  wUcfa  that 
in  1544  to  Engelberg  and  through  the  Valais  seems  to  be  the 
moat  important,  perhaps  because  hn  original  diary  lias  been 
pnaerved  to  us.  The  fruit  of  his  labours  (completed  at  the  end 
of  1546)  was  published  in  1548  at  ZUrich  in  a  huge  folio  of  934 
pages  (with  many  fine  wood  <  :iKT:ivinps,  coat.s  of  arms,  ma[>s, 
&c.),  under  the  title  of  Oensfincr  ioUicher  Eydgnossensehtift 
Stettcn.  LantUn.  und  Valckerrn  chronilrwirdisrr  '/Twu/fn  Beschrcy- 
bung  (an  extract  from  it  was  publisher]  in  1554,  under  the  name 
of  ScJnrytzer  Ckrottiio,  while  new  and  greatly  cnLargcd  editions 
of  the  original  work  were  issued  in  1 586  and  1606).  The  wood- 
cuts are  beat  in  tbe  first  edition,  and  it  remained  till  Scheuchaer's 
day  (eady  ilth  ccDtuy)  the  chiaf  ««thaaty  «n  its  auhject. 
Stuaiif  dso  pnUiAad  a  wMnBawjih  (wy  nmBhaUa  far  tha 
dMs)  oo  the  empnmr  Hsaqr  JV,  (zsj^  aad  siet«llndatdry 
Tsrses  (LaispfMekt)  as  to  each  «l  the  tUMsaa  Swim  cantons 
(IS73)-  (W.  A.  B.  C.) 

SniRDZA,  or  SftntZA,  the  name  of  an  ancient  Rumanian 
family,  of  unknown  origin,  which  probably  came  from  rrebl- 
sond  and  settled  in  Moldavia.  The  Sturdza  fannily  has  been 
long  .and  intimately  associated  with  the  government  first  of 
Moldavia  and  afterwards  of  Rumania.  Its  mcmlivrs  belong 
to  two  main  divisions,  which  trace  their  descent  te^iectivdy 
from  John  (loan)  or  from  Alesaador  (Saadu)»  the  sons  of  Kirak 
Sturdza,  wlio  lived  in  the  17th  contmy,  and  may  he  ni^idtd 
aa  tJie  founder  of  the  family. 

I.  To  the  first  dividan  bdoi«B  MicmsL  (Michtiil  Smann 
(sf9^iW4),  who  ma  prinea  of.  lioldanda  from  1834  to  1849. 
A  man  of  Ubdnl  eAicatian,  be  eatdbUAed  tha  fast  high  school, 
a  kind  of  university,  in  Jassy.  He  biou|^t  schokis  fram 
foreign  countries  to  act  as  teachers,  and  gave  a  very  powerful 
stimul  i*  to  the  cfl  iratiiiii.-il  (luvrli .[inieiit  of  (he  country.  In 
I&44  he  lieeret'd  the  emannpalion  of  the  jripsies.  Until  then 
the  gipsies  had  been  treated  as  .slaves  ami  .iwnnl  le,  ih,-  ( 'h'.;ri  h 
or  by  private  landowoersi  they  had  been  bought  and  sold  in 


[  the  open  market.  Michael  Sturdza  also  .'i.ttempteii  'he  seculari- 
zation ot  mon.astic  eSlabUshmeiUs.  \sliieh  was  1  :irric<l  out  by 
Prince  Cuza  in  1864,  and  the  utilization  of  their  endowments 
for  national  purposes.  He  quelkd  the  attempted  revolutioa 
in  1848  without  bloodshed  by  arresting  all  the oonqurstom 
and  expelling  them  from  the  country.  Under  Ua  rale  titt  fal> 
teraal  development  of  Moldavia  made  immwiir  prngunat  roads 
««n  hitlit,  htdnrtiy  d«««loped,  and  Michael  is  still  gimtcftdly 
remembered  by  the  people. 

See  Xfichel  Slotiriza  tt  son  administration  (Brussels,  1834):  ifiehd 
SumrdMa.  aneim  Sriaw  nfentf  df  MMmm  {Parit,  M74);  A.  A.  C. 
Sturdta,  Rient  «f  itiM  Aantas,  prmtt  i$  UtUtmie  1834-1849 

(Paris,  1907). 

7.  Gregobv  (Origorie!  Sturbza  (182 1-1901),  son  of  the 
above,  w.-is  cducato:  ui  I  ranre  and  (Jermany,  became  a  general 
in  the  Ottoman  army  undw  the  name  of  Muklis  I'asha,  .and 
afterwards  attained  the  same  rank  in  the  Moldavian  army. 
He  was  a  candidate  for  the  Moldavian  throne  in  1859,  and 
subsequent^  a  prominent  member  of  the  Russophil  party  in 
the  Ruzoanian  pariiament.  He  wrote  Lois  fondamentalet  dt 
I'unhers  (Paris  1891). 

3.  John  |I«aa}  STDinsa,  prince  of  MoMavia  (iSaa-iStfl), 
waa  the  maat  famaua  descendant  of  Alawmdcr  Stnadm.  iBUne- 
diatdy  aft«  -Oe  Greek  revolution,  Prine*  |ahii  Stmdaa  tO«k  an 
active  part  in  aubduing  tbe  roving  bands  of  GnA  Hetalrlsta  hi 
Moldavia;  he  transformed  the  Greek  element ar>'  scho<i|.s  into 
Rumanian  schools  and  laid  the  foundation  for  that  srienlific 
national  development  which  Prince  Michael  Sturdz.T.  runtir.ucd 
after  i.'^ji4.  In  iH;H  the  Russians  entered  the  country  and  took 
Prince  John  prisoner.    He  died  in  exile.  *!■ 

4.  Alexandeb  [.■Vlciandru)  Sturdza  (1791-1854),  Russian 
puUicist  and  diplomatist,  was  a  member  of  the  same  family, 
born  in  Bessarabia  and  educated  in  Germany.  After  entering 
the  Rtissian  diplomatic  service,  he  wrote  Seiracktungen  iber 
die  Itkn  wmd  dm-Cmt  itr  trtkainm  KMt  (Ldpmc,  1817). 
His  Uhmain  Mr  ftm  «ImI  dl>  tMrnm^  mftUn  at  tha  m> 
quest  of  the  tsar  dminf  tlie  oooftem  of  Aix-h-ChapcQek  iraaan 
attack  on  tha  (lenmn«Bi«BnMfla,npeatied  bCoH^#«0«Nrfo 
HitmrfsHr  dir  PMmtgm  (Aiz,  1818).  His  other  inqiostant 
wofia  are  La  Orht  m-  tStt  (Leipsig,  iSsa)  sad  <Biam  ^m#> 
kumes  rrligieusej,  hiflnifmi,  #MaBSiNUI|Hsv tl HMimbm  (s  vafa,, 
Paris,  1858-1861). 

5.  Demjetril's  [Dimitricl  SnnuwA,  Rumanian  statesman, 
was  bom  in  t^x^  at  Jassy,  and  edocatetl  there  at  the  Acadcmia 
Michaileana.  He  cou'.itiueii  his  studies  in  Germany,  took  part 
in  the  political  movements  01  1  he  time,  and  was  private  secretary 
to  Prince  Cuza.  Demetrius  .afterwards  turned  against  Cuxa, 
joined  John  Bratianu,  and  became  a  member  of  the  so-caUed 
Liberal  government.  In  1899  he  was  elected  leader  of  the  party 
in  nircsssinn  to  Batianu  and  was  fiMir  times  pzion  minister  (seo 
Roiuiaii  flyUap}^  Thaogh  a  man  of  mat  i^mcky  far  verh, 
he  repwaantsd  tha  iiaiwwssl  naKanmw,  and  throo^  hm 
enmity  to  aD  that  WM  "alien"  did  more  than  any  other  man 
to  retard  the  political  and  indiutrial  development  of  the  country. 
He  was  appointed  permanent  secretary  of  the  Rumanian 
Academy,  and  became  a  recognized  authority  on  Rumanian 
numismatics.  As  secretary  of  the  acaderny  he  v.;is  instrumental 
in  assisting  the  pulilicatiDti  of  l.ho  colk-i  1  ion?,  of  hisiorir  docu- 
ments made  by  Hurmuz.aki  (jo  vols.,  Hucharcst.  t,H76-i897), 
and  other  actsand  documents  (Bucharest,  1000  sqi;  i,  besides  a 
number  of  minor  political  pamphlets  of  transitory  value.  (M.G.) 

8TURB,  an  ancient  patrician  family  of  Swsdsn,  the  nMlfc 
notaUoaaanbeiaol  which  isire  the  following^—  i< 

I.  8air  GmmiiMif,  cMunaiity  called  Sten  Stoi*  tha  EMar 
(1440-15813).  bi  tiAihncaawfioaincntly  forward  fa  aiipportal 
Bishop  Kettfl  Karlnm  Vaaa  b  Ms  struggle  against  Christian  I.  of 
Denmark,  and  showed  great  ability  In  winning  over  tbe  peasants 
and  making  soldiers  of  them.  In  1470  we  find  him  in  the  fore- 
front i  if  the  Swctlish  national  leaders  and  victorious  over  both 
F.rii:  Kirlsson  Vasa  and  King  Christian  himself.  After  the  death 
of  K.irl  K  iiitvson,  commonly  r.illod  Charles  VIII.,  Sture  w.is 
accted  regent  of  Sweden,  and  from  1470  to  1497  di^iayed  some 
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of  the  highest  qualities  of  a  statesm.m.  In  147 1  he  .iRain  di-fcalcd 
Christian  I.  at  the  great  battle  of  HrunkebjiirR  which  malcrinliy 
strengthened  his  [losition  in  Sweden.  In  148^  he  was  obliged 
to  acknowledge  Han&  o[  Denmark  and  Norway  as  king;  but  the 
Strife  of  factions  enabled  him  to  hold  his  own  till  the  arrival 
of  Hans  in  Sweden  in  1407.  His  position  had  in  the  meantime 
been  weakened  by  a  ruinous  war  with  Russia.  He  succeeded, 
however,  in  annexing  Oland  to  Sweden.  After  tbt  terrible 
defeat  ol  Uaia  by  the  Dithmarschers  in  1500  SUiRWMaMOoad 
tinadiBCtedniait,  holding  that  office  till  bit  deatll. 

I.  SvAMTB  tePiB  (d.  1511}  Js  mentioned  as  a  aoialor  in  i4Sa. 
Ha  maoneef  the  na^tea  Who  bcflhated  Khig  Hana^  oonqlMrt 
ol  Sweden  bjr  his  opposition  to  Sten  Sture  the  Elder.  Subse- 
quently, however,  he  was  reconciled  to  the  latter  and  succeeded 
him  as  recent,  llv  u.is  by  no  means  so  im[)osilig  a  t'lgureas 
his  predettasor,  thousl),  like  him,  Svanle  in  his  later  years 
patriot  ically  resisted  the  Danish  daioi  of  aovocigpty.  H*  died 
suddenly  at  Vestcrjis  Castle. 

1,  Sri  Sture,  commonly  calle<l  Stcn  Sture  the  Younger 
(1492-1520),  the  son  of  Svante.  After  his  father  s  de^ih  he 
was  elected  regent  by  the  majority  of  the  lesser  gentry  to  the 
exclusion  of  the  candidate  of  the  high  aristocratic  faction,  Erik 
Trolle,  whence  the  inextinguishable  hatred  of  the  two  families. 
In  1513  the  aged  ardibishop  at  Upsala,  Jakob  Ulfsson,  resigned 
in  favour  of  Gustaf  Trolle,  son  igf  Erik  Trollc,  who  was  elected 
by  tha  cathedral  chapter  and  wcwaiaemkd  to  the  pope  by  the 
on  ooodftlon  that  the  new  avchhiihflp  Amid  da  hJn 
Unfortunatdy  these  two  masteiM  yonng  men  (Trolle 
.  twenty-seven,  Sttt*  barely  twenty-thne),  who  represented 
respectively  the  highest  ecclesiastical  and  the  h^st  dvD 
authority  in  Sweden,  were  only  too  prone  to  carry  on  the  family 
feud.  On  the  return  of  Trtille  irom  Rome  he  refused  to  do  hom.Tge 
to  the  regent  till  all  his  enemies  h.id  been  punished,  and  allicfi 
him.sclf  with  Christian  II.  of  Denmark,  who  hastened  to  the 
archbishop's  assistance  when  Sture  besii.(;ed  'I  rolJi.'  in  his  strong- 
hold at  Stake  lisio).  Nevertheless  Sture  not  only  defcitcd 
Christian  II.  at  Vcdla,  but  took  and  razed  St&kc  to  the  ground, 
and  shut  up  the  archbishop  in  a  monastery  at  Vesteris.  A 
riksmUe,  or  national  assembly,  held  at  Stockbolin  in  isi7f 
declared  unanimously  that  Sweden  would  never  recognise 
TknUe  as  archbishop  because  he  had  defied  the  regent  and  bnnigfat 
the  enemy  Into  the  land.  The  war  with  Denmark  was  then 
vifflsnaaly  nanoMd.  On  MiAammT  Day  i5ig  Chnatian  II. 
appeared  before  StadihalM  with  his  tot  and  laadedm  inqr, 
but  was  afcain  defeated  by  SicaStartttBilalgRla.  JlsMtcnpt 
of  the  papal  legate  ArcfrnboMna  to  mediatii  between  the  two 
countries  at  ,\rboga  (Dec.  1518)  failed.  In  1530  Christian, 
with  a  regular  army,  and  .^rmcd  with  a  papal  bull  ejtrommunicat- 
tng  Sture,  again  invadeil  Swiden.  The  armies  clashed  ne„r 
Bdrgerund  on  Lake  Aarundeii  I  jan.  10).  At  the  very  beginning 
Sttire  was  hit  by  a  bullet  and  hi?  peasant  levies  flci!  to  the  wild 
mountainous  regions  of  Tivtxicn  where  they  matle  a  l.jst  tlcsjjcralc 
but  unsuccessful  stand.  The  mortally -woutnict;  rtjjent  took 
to  his  sledge  and  posted  towards  Stockholm,  but  expired  on 
the  ice  of  Lake  MUar  two  days  later,  in  his  37th  year. 

See  Sverites  histona.  vol.  i.  (Stockholm.  1877-1878) ;  K.  0.  .Amold- 
■on,  Nmdms  Enhel  och  Kriftutn  11.  (Stockholm,  i>>'/)).  (R.  N.  B.) 

ITDRGB.  JOSEPH  (i  793-1859),  EngUah  philantfarapiBt  and 
pdMcian,  waa  the  aon  of  a  farmer  in  filmwiiBlfiJiiWi.  He  wan 
nawinbarelthrSocietyof  Frienda,a>d  wlliaed,lnM»hiMineBS 
aa  •  iSoni  tutor,  to  .dol  in  grain  used  m  the  nnmiiaetuM  of 
spirits.  He  went  to  Birmingfaam  in  i8t2,  where  he  became  an 
alderman  in  i8,v5-  He  was  an  active  member  of  the  Anti- 
SlaVfry  Socit  '.y,  mid  made  a  tour  in  the  West  Indies,  publishing 
on  his  return  an  account  of  slavery  as  he  there  saw  it  in  'J'hr 
Wett  Indies  in  tSjy  (I.«ndon,  1S37).  .After  the  abolition  of 
slavery,  to  which,  as  Lord  Brougham  acknowU-dgexl  in  the  Ilou.sc 
of  Lords,  he  had  largely  contributed,  Sturgc  started  and  gener- 
ously sup;x>rted  schemes  for  benefiting  the  liberated  negroes. 
In  1X41  he  travelled  in  the  United  States  with  the  poet  Whittier 
to  examine  the  slavery  question  there.  On  his  return  to  England 
ha  |Kw  kb  Mppon  to  the  Chartitt  awveoMBt,  and  fat  184a  ww 


candidate  for  Nottingham,  but  was  defeated  by  John  Walter, 
the  proprietor  of  Tlu  Times,  lie  then  took  up  the  cause  of 
peace  and  arbitration,  to  support  wliich  luj  was  inliuential  in 
the  founding  of  the  .Horning  Slar  in  i.S,-,.  1  he  extrtinc  narrow- 
ness of  Sturge's  views  was  shown  in  his  opposition  to  the  building 
of  the  Birmingham  lowu-hail  on  account  of  his  conscientious 
objection  to  the  performance  of  sacred  oratorio.  He  died  at 
Birmingham  on  the  14th  of  May  1859.  He  married,  first,  in 
1834,  EUaa,  danghtw  of  Janes  Croppcc;  and,  snrnmHy,  in  184^ 


See  WewY  KfchiA  Mma^iflnu/ik  SImm  (Loadoo.  John 

8TVR0B0N  {Adpenstr),  the  name  given  to  a  small  group 

of  fishes,  of  which  some  twenty  different  species  are  known, 
from  European,  .-Vsiatic  .ind  Nor'.h  Amerii.in  rivers  The 
distinguishing  charactere  of  this  group,  as  well  as  its  pusiliou 
in  the  system,  are  ilealt  with  in  the  article  TrLEOSTOMfs  They 
pass  a  gTe,T;  p.iri  of  the  yrar  in  the  sea,  hut  periodically  ascend 
lar^e  river>.  s^jiiu-  i;:  s];rHi;^  to  ■U'iidslI  tf-.eir  spawn,  others  later 
in  the  season  for  some  purpose  uiiknuwu;  only  a  few  of  the 
species  are  exclusively  confined  to  fresh  watK.  None  aoonr  in 
the  tropics  or  in  the  southern  hemisphere. 

Sturgeons  are  fmind  in  the  greatest  abundance  in  the  liven 
of  southern  Russia,  more  than  ten  thousand  fish  being  sometimea 
caught  aft  a  single  fishing-station  in  the  fortajght  during  which 
the  np^tieam  migiatioo  laata.  They  eecn  ia  less  abundance 
in  the  hesh  watras  of  North  America,  wtap  the  majority  are 
caught  kt  shattcwr  partfana  of  the  sham  of  the  grBat  lakes.  In 
Russia  the  iAwa  ate  of  hnmense  vahie.  Eaily  m  sommer 
the  fish  mignteinto  the  rivers  or  towards  the  shores  of  freshwater 
lakes  in  large  shoals  for  teeeding  purposes.  The  ova  are  very 
small,  and  so  numerous  that  one  female  has  been  calculated 
to  produce  about  three  millions  in  one  season.  The  ov.i  ot  some 
species  have  been  observed  to  hatch  within  a  very  few  days  after 
exclusion.  Probably  the  growth  of  the  youtip  Ls  very  rapid, 
b'.il  we  <lo  not  know  how  long  the  fry  remain  1:1  tresh  water  before 
their  first  migration  to  the  sea.  After  they  have  attained 
niaturity  their  growth  appears  to  be  much  slower,  although 
continuing  for  many  years.  Frederick  the  Great  placed  a 
number  of  them  In  the  Gdrland  Lake  in  Pomerania  about  1780; 
some  of  these  wen  ionad  to  be  still  aUvo  in  1M6. 
von  Beer  also  stales,  as  the  leaidt  of  direct  1 
la  Rnasia,  that  the  Hansen  {Aeiprnmr  kumt)  attaina  to  aa  ago 
of  bem  sew  to  300  yeats.  Stwgeons  langiag  fuD  I  to  u  ft. 
in  length  are  by  no  nuaaa  aoaace,  aad  aoaseepedmsRnrto  a 
much  larger  siie. 

Sturgeons  are  ground-feeders.  With  their  projecting  wcflgc- 
shap<'d  snout  they  stir  up  the  soft  bottom,  and  by  means  of  their 
S(  nsitivc  barbels  delett  sfiells,  crustaceans  and  sm.iU  tishcs,  on 
which  they  feed.  Being  destitute  of  teeth,  they  are  unable  to 
seize  larger  ['"-  V. 

In  countries  like  England,  where  few  sturgeons  are  caught, 
the  fish  is  consumed  fresh,  the  llcsh  being  firmer  than  that  of 
ordinary  fishes,  well  llavoured.  though  somewhat  oily.  The 
sturgeon  is  included  as  a  royal  fish  in  an  act  of  King  Edward  11., 
although  it  probably  but  rarely  graces  the  royal  table  of  the 
present  period,  or'flmB  that  of  the  lord  mayor  of  London,  who 
can  daim  all  MHspwaa-caarfit  in  the  Ihaama  aboveiondim 
Bridge^  Whare  stngsani  are  eaiight  hi  lane  qpantfrira,  aa 
on  the  riwa  ef  wiithcn  BuMb  and  «•  the  tnat  hhm  of  Keith 
America,  tfaiir  flesh  is  dried,  smoked  or  sidMd.  The  ovaries, 
which  areef  large  size,  are  prepared  for  caviare  f  for  this  purpose 
they  are  beaten  with  switches,  and  then  pressed  through  sieves, 
leaving  the  membranous  and  fibrous  tissues  in  the  sieve,  whilst 
the  eggs  are  collected  in  a  tub.  The  quantity  of  .salt  added  to 
them  before  they  arc  finally  packed  varies  with  the  season, 
scarcely  any  being  used  at  the  beginning  of  winter,  l  iually, 
one  of  the  best  sons  of  isinglass  is  ma:iii!ar;u-i  li  from  the  air- 
bla<lder.  .Vflcr  it  has  been  carefully  removed  from  the  body, 
it  is  washed  in  hot  water,  and  cut  open  in  its  whole  length,  to 
separate  the  inner  membrane,  which  has  a  soft  cooHstce^, 
awl  eoataine  70%  «(  ^nioL 
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The  twenty  species  of  sturgeons  (Acipenier)  arc  nearly  equally 
divided  between  the  OU nd  Mew  Wodiit.  ThenumiMpoittsat 

are  the  following: — 

1.  The  common  stuixeon  o(  Europe  (Acipenser  sturie)  occurs  on 
all  the  coatt>  of  Kurope^  but  i*  abteot  in  the  Black  Sea.  A)mo»t 
all  the  British  ^iK'cimemof  stontcon  bekmg  to  this  species:  it  crosses 
the  Atlantic  and  is  not  rarr  on  the  coastK  of  North  America.  It 
n-aches  a  large  mzi;  (h  Ii  iikiH  oI  ft.),  tHjt  i»  aUayit  caiighl  wntfly 
or  in  pairs,  h>  that  it  cannut  Ix'  regarded  as  a  fis^h  of  commercLal 
importance.  The  form  of  its  snout  varies  with  age  (as  in  the  other 
species),  beiiiK  much  more  Wunt  ami  abbre\iiite<l  in  old  than  in 
jFOung  eakmplea.  There  aie  11-13  bony  ihields  along  the  back 
maA  >9^I  alone  the  ade  o(  tlw  ho^. 

2.  Aetpenttr  guUemstaJtii  U  one  oi  the  IBMt  valuable  s|X'cit"<  of 
the  rivers  ol  Russia,  where  it  is  known  under  the  name  '  (  Kvtr  "; 
it  is  ^ii<1  ti)  inhabit  the  Siberian  ri\  er5  .ilso,  and  to  r.in^r  c.i^twarr^ 
a«  ^ir  i'^  I..iV:i'  Hiiik;ib  It  attain-,  to  tin-  same  larjje  i<i'e  as  i''-.<-  <i)iit- 
mon  sturgeon,  and  is  ao  abundant  in  the  rivers  of  the  Black  and 
Canfiuk  MM  that  man  than  onc-founh  of  the  caviare  and  iiiaflass 
maatifaftMfed  in  Ruasia  i*  derived  from  this  s|K'cies. 

^  Aciftenser  slfllalut,  the  "  S'liru^a  "  of  the  Russians,  occiiT'« 
likinvis*'  11!  gmt  abundance  in  the  nvers  of  the  Black  Sea  and  of 
the  Sea  nf  A/nlT.  It  hji«  a  reituirkalily  lonK  .ind  pointed  »notJt, 
like  the  sti  rlct.  but  simple  barbels  without  fringe*.  Tnough  Krowing 
only  to  about  half  the  sine  of  the  precctling  species,  it  is  ol^no  less 
value,  ita  Be«h  being  more  hiriily  caleeiMd,  aad  ita  caviaic  and 
Mnglan  fetching  a  nigher  prfce.  In  iSgo  It  WM  reported  that 
more  than  a  million  of  this  sturgeon  are  caught  annually. 

4.  The  stun^eon  of  the  grKtt  lakei*  of  North  America,  Acipenser 
rubicundus.  with  which,  in  the  opinion  of  American  ichthyologists, 
the  MM  ({oinn  -iturRcon  of  the  rivers  of  eastern  .North  .Vimrira, 
Acipenser  mtuulosus,  is  identical,  has  o(  late  years  been  made  the 
object  of  s  ituM  and  pM6taUa  fatduatfy  at  variima  plaoea  on  Lake* 
luehina  and  uie;  the  fleah  ia  amolnid  af  ter  bctng  cut  into  strips 
and  after  a  slight  pickling  in  brine;  the  thin  portions  and  offal  arc 
boilcfl  down  for  oil;  nearly  all  the  ca\Tare  is  shipjied  to  Europe. 
Omo  fin;;  alone  uses  from  ten  to  eighteen  thotiund  sturgecins  a  year, 
aser  itiKiK  50  th  t'jieh.  l  lw  \t\it^e*tt\^  of  i)w  Likc^  arc  uii.il  Ic 
to  migrate  to  the  sea,  wbiJtit  those  below  the  tails  ul  Niagara  are 
gPMt  waadifiiSt  aad  it  ia  Qinta  powihlii  that  a  <itiecimcn  of  this 
spedca  aalit  to  have  been  obSfned  f ron  the  FfrtK  oiTky  ma  realt  jr 
captured  on  tlw  oooat  of  Scotland. 

5.  ilcsAtmir  kmt,  the  "  Hanen  "  of  Gennany,  is  recogniaed 
by  the  aDsence  of  osaeous  scutes  on  the  soout  and  by  its  <lattcne<l, 
tape-like  barbels.  It  is  one  of  the  largest  species,  reaching  llie 
enortnou-s  length  of  24  ft.  and  a  weight  <n  3000  lb.  It  inhabits  the 
Caspbn  and  Blade  icaa,  and  the  see  of  Aaoff,  vlienoe  m  tencr 
years  laige  Aoak  of  -the  Ml  entand  tile  iaqge  nwcn  of  Ifanrfa  end 
the  PaniHf  But  its  numbcn  have  been  much  thinned,  and  speci- 
■wna  of  isoo  lb  in  weight  have  now  become  Korce.  Its  flo-h. 
caviare  and  air-bladder  are  of  U-ss  value  than  thob<'  of  the  sm.il'.i  r 
hinds. 

6.  The  sterlet  (Acipenser  ruUunus)  is  one  of  the  aoiaUcr  species, 
which  likewise  inhabits  both  the  Block  aad  C)uniMi  aad 
aicetiris  rivers  to  a  greater  distance  fmm  the  tea  tnan  any  of  the 

other  sturgeons:  thuit,  for  instancy  it  is  not  uncommon  tn  the 
Danube  at  Vienna,  but  specimen*  "have  been  caoght  as  high  up 
a*  Ratislion  and  l^lm.  It  is  more  abundant  in  the  m-ers  of  Russia, 
where  it  is  held  in  high  c^iiccin  on  account  »f  its  excellent  flesh, 
contributinK  also  to  the  best  luttds  of  caviare  and  iiangtass.  As 
as  the  iSth  oentny  attempts  were  made  to  Introduce  this 


valuable  fish  into  Prussia  and  Sweden,  but  without 
sterlet  is  disiinKuishod  from  the  other  European  species  by  its  long 
and  narrow  >nuu(  and  fringed  barbels.  It  rarely  exceeds  a  length 
ol  3  It. 

The  family  .\ci()cns<;ridac  incliidcsoncother  ^eniis,  Scaphirhynchus, 
rhc  shovel. heiid  or  shovel- nosfil  siurRcon,  distinj;aishe<l  bv  the  long, 
bruud  and  flat  snout,  the  suppression  of  the  spiracles,  and  the  union 
of  the  longitudinal  rcrwa  ol  acalea  posteriorly.  All  the  specieB  arc 
confined  to  fresh  water.  One  of  them  is  common  in  the  AliMissippi 
ud  other  fivers  of  North  America,  the  other  three  occur  in  the  larger 
livcfB  of  eutcm  Ada. 
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STURGIS,  RUSSELL  (iS^e-ioop),  American  .irchitecl  and 
art  (Tiiif,  was  born  in  Ualtiniorc  county,  Marylruui,  on  rlir  101 H 
of  October  He  KT<»dtl<ited  from  the  Free  .\taiUniy  in 

New  York  (now  the  roiiogc  of  the  City  of  New  Vork;  in  1.S56, 
and  studied  architecture  under  Leopold  F.idlitz  and  then  for 
two  years  In  Munich.  In  i86j  he  returned  to  the  United  States. 
He  designed  the  Yale  ITitivcisity  chapel  and  the  Farnham  and 
Durfce  dormitofies  at  Yak,  the  Flower  Hoqrital,  the  Fatinen' 
and  Mecbanks'  Bank  of  Albany,  and  Bany  other  buOdingi, 
but  did  ooaparativdy  Bttle  prowieional  wok  after  1880.  He 
was  in  Earape  in  i88»-i884;  and  for  a  short  time  after  his  return 
was  lecretary  of  the  New  York  Muntdpal  Civil  Service  Board. 
He  was  president  of  the  Architectural  League  of  New  York 
in  i8&(>-i8q3,  was  first  president  of  the  Fine  .\rts  Federation 
in  i8q5-i»<)7,  and  was  a  member  of  the  National  Society  of 
Mural  Painters,  the  Nation.il  Sculpture  .Society,  the  National 
.•\cadeiny  of  Design,  and  the  New  York  chapter  of  the  .Nmerican 
Institute  of  .■\rchitecfs.  He  Iccturetl  on  art  at  Columbia 
University,  the  Metropolitan  Museum  of  Art  in  New  York,  the 
Peabody  Institute  of  Baltimore  and  the  .\rt  Institute  of  Chicago; 
hi.s  lectures  in  Chicago  being  published  under  the  title  Tkg 
Inierdependence  «/  (Ae  Art$  of  Ika^  (1905}.  He  ia  best  known 
as  a  writer  00  art  aitd  aichitcctwe.  He  edited  A  DicliMory 
0/  Arduleitme  and  BmOHmt  (s  vols. ,  1001-1902)  and  the  English 
vcniM  of  WOhcliB  Loebke^  (htttinet  of  Ike  HisUry  of  Art  (1  vols., 

1004)  ,  and  he  wrote  European  ArcMleclure  (1896),  How  Judgt 
ArckUeciure  (too.i).  The  Appreciation  of  Sculpture  (1904),  Tke 
Appreciation  of  Piclurrs  (ic)o$),  A  Sliuly  of  Ike  Artist's  \\\iy 
of  Working  in  thr  Wirinus  Handitrofly  and  Arts  of  Design  (i  vols., 

1005)  ,  and  an  unfinished  Ji tilery  nf  Ar<hiUilurt  (utoft  Sfiq  ). 
During  his  last  ycATs  ht  w;is  rifp.rly  blind.  He  died  in  New  York 
on  ;hc  iithof  Frlin-.iri,  i  ..og. 

STURM,  JACQUES  CHARLES  FRANCIS  (1803-18S5). 
French  nvthematician,  of  German  extraction,  was  bom  at 
Geneva  on  the  a9th  ol  September  1S013.  Oii^iiiliy  tator  ta 
the  Ma  «r  Mow  dB  Stan,  be  MohNd,  with  hit  tdoaiiillaw 

crolladon,  to  tiy  hit  fgitVM  in  Paib,  and  obtained  employment 
on  the  Buttetin  unhertd.  In  1S29  be  discovered  the  theorem, 

rcgartling  the  dcterminntion  of  the  number  of  real  roots  of  a 
numerical  equation  inchide<l  between  given  limits,  which  bears 
his  name  (sec  EQi'Arro.v,  \  and  in  the  foIlnwinR  year  he  w.ts 
appointed  professor  of  mathematics  at  the  CoIIikc  koliin.  He 
was  chosen  a  memlMjr  ol  the  Atadiimie  (ktT  SLicr.ttM  iv.  i.Sit), 
became  "  rep^teur  "  in  i8j8,  and  in  1840  prole&sor  in  the  J^loIc 
Polytcchniqne,  and  finally  succcciled  .S.  D.  Poiasion  in  the  chair 
of  mechanics  ia  the  Facultc  dcs  Sciences  at  Paris.  His  worka^ 
Cours  d'anal^se  de  Ptt«U  polytetkni^  ((^57-1863)  and  Court 
de  mtnm^  da  po^iHtimfUk  (iMi),  wan  publiifaBd  af Mt 
his  death  at  Buiiw  tba  iMi  of  Deoenaber  1895. 
innUi^  JVUVI  (tlt6^i896>,  German  poet,  was  bom  at 

Kfetritz  in  the  principality  of 
■■1,^  ,0  • .  ••  V   i',;,       Reuss  on  the  3i»t  of  July  1816. 

He  studied  the<jlog>'  at  Jena 
from  1K37  to  and  wa.s  ap- 

pointed preceptor  to  the  here- 
ditary prince  Henry  XIV.  of 
Reuss.  In  185 1  he  became  pas- 
tor of  GMchitz  near  ScUeiz, 
and  in  1857  at  his  native  vOlage 
of  Kastriu.  In  1885  he  retired 
witb  the  title  of  Ctktimliktkm 
ml.  He  Aed  at'JE^^rig  on-  tba 
2nd  of  MbQT  (8^.  Stwm  was  a  writer  of  lyrics  and  sonneta 
and' of  diarch  poetry,  breathing  a  spirit  of  deep  piety  and 
patriotism. 

His  religious  pOPins  were  published  in  Fromme  Lieder  (pt.  L, 
I.ei[iizig,  185a;  lath  ed.,  I*),?:  pt.  ii.,  1858;  pi.  iii..  189a).  Zvei 
Rosen,  od»  das  hoke  Lied  der  Liebe  (Leipzig,  1854:  and  ed.,  189a). 
ItreMitdst  Laeder  (jrd  ed.,  Halle,  i8«i)  and  Palme  und  Krone 
(Ldpzig,  1888).    His  chief  lyrics  were  issued  in  Cedichte  (6th  cd.. 
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Ntm  LUder  (1880,  aod  ed.,  1888),  Neve  tyriukt 
1894)  and  /if  Frrud  und  Leid,  UttU  LUddr  {1S96}. 

Sec  A  flcfxling,  Juiius  Sturm  (Cioicn,  1B96);  F.  HfiffnuRn, 
JuUms  Sturm  (Hambuig,  1898). 

trOBH  VOS  VnnunCK,  JAOOB  (1489-1553)1  Cenun 
statesman  and  nfonner,  was  bora  at  Strusburg,  where  his 
father,  Martin  Sturm,  was  a  person  of  some  importance,  on  the 
iol!i  i>:  Au^;ijsl  14.S.J.  He  '.\.is  educated  at  the  universities  of 
Hi'iiielhtrg  amJ  1- reiburg,  ami  about  151;  he  entered  tt>e  M.'rvitc  of 
Henry,  provost  of  Slriussburg  (d.  155^),  a  member  of  the  W  iltcis- 
bach  family.  He  soon  became  an  adherent  of  the  reformed 
doctrines,  and  lca\'ing  the  service  of  tbc  provost  became  a 
m^bcr  of  the  governing  body  of  his  native  city  in  1524.  He 
was  responsible  for  the  policy  of  Strassbuig  during  the  Peasants' 
War;  represented  the  city  at  the  Diet  <A  Spires  in  1526;  and  at 
■Bbiiqiinit  Diets  gained  fame  by  his  anlait  championship  of  its 
intania.  As  in  advocate  ol  union  among  the  Pntettants  be 
took  put  in  tlie  confaenoe  at  Marburg  in  1539;  but  when  the 
•tiemptt  to  dose  the  breach  between  Lutherans  and  Zwingliana 
failed,  he  presented  the  Confessio  telrapolilana,  a  Zwinglian 
document,  to  •he  Augsburg  Diet  of  ij.jo.  As  the  representative 
of  Strassburg  Sturm  signed  the  "  protest  "  which  was  presented 
to  the  Diet  of  Spires  in  1529,  being  thus  one  of  the  original 
"  Protestants. "  He  was  on  friendly  terms  with  I'hihp,  land- 
grave of  Hesse.  Owing  largely  to  his  influence  Sirassburg 
joined  the  league  of  Scbmalkalden  in  1531.  The  troops  of 
Strassburg  toolc  the  fidd  iriieo  the  league  attadnd  Charles  V. 
in  1546;  but  in  Fcbrouy  1547  the  citizens  were  compelled  to 
it,  when  Sinrm  ■UCCWded  in  securing  very  favourable 
from  the  cmpeior.  He  was  also  able  to  obtain  for  his 
onthtt  dty  aoaie  mmlifimtian  of  the  Inttrim  imwdfnmAngs- 
boil  im  Hay  iS48.  Stwm  li  said  to  have  been  is  the  pay  of 
Francis  t.  of  Fnaoe,  but  this  teens  very  unlilLcIv.  He  lowHled 
the  Bibtiolhek  and  a  gymnasium  in  Strassbuig,  WBeie  he  ^ed on 
the  30th  of  October  1553. 

See  H.  Haiimgarten,  Jakob  Sturm  (Strassburg,  1K76);  A.  Baum, 
Uagiitral  und  Rtformatwn  in  Strassburi  bis  isig  (Straaeburx, 
1887);  I.  RathgcW,  Stratahun  t6  Jakrhundtrt  (Stuttgart, 
1871);  O.  Winekelmann,  "Jakob  Sturm,"  in  the  AUetmeku 
Biogra^hie,  Bd.  xxxvii.  (Leiptig,  itM);  and  Johennes 
Cimumlio  ad  settaium  argnitiMmeM  w  wfff ...  JoeM 
(Sttasxburg.  1553). 

8T0HT,  CHARLES  (d.  i86q).  English  explorer  in  New  South 
Wales  and  in  South  Australia,  was  bom  in  England,  and  entered 
the  army,  reaching  the  rank  of  captain.  Having  landed  in 
Australia  with  his  regiment  (the  jgth),  he  became  interested 
in  the  geographical  problems  which  were  exciting  attention.  A 
first  expedition  (1828)  led  to  the  discovery  of  the  Darting  river; 
and  a  second,  from  which  the  explorer  returned  almost  blind, 
made  known  the  existence  of  Lake  Alexandrina.  From  his 
tUrd  joumqr  (1844-1845),  in  which  tcciifak  baidsbips  liad  to 
bt  endund,  he  ntniMd  qdta  bBnd,  atwl  he  never  altogether 
'  hit  tl^.  Ho  wo*  appointed  survc3n]r<genenl  of 
"  I  ia  and  aulnequently  cliief  secretary,  which 
pooitioB  be  held  ontil  1856  when  responsible  government  was 
introduced,  and  Captain  Sturt  retired  on  a  pension  and  went 
to  live  at  Cheltenham,  England,  where  he  died  on  the  I'lth  of 
June  i86q,  before  he  could  be  invested  wHth  the  dignity  of 
K.C.M.tJ.  to  which  he  had  been  designated. 

STUTTGART,  a  city  of  Germany,  capital  of  the  kingdom  of 
Wurttemt  erp  It  lies  in  a  basin  watered  by  the  Ncscnbarh 
just  above  its  confluence  with  the  Neckar,  115  m.  N.W.  from 
Munich,  and  at  the  centre  of  a  network  of  railways  placing  it 
in  direct  oommonicatim  with  all  the  prindpel  towns  of  south 
Germany.  Pop.  (1905),  a49i443i  of  whom  ahont  one-half  reside 
in  the  wbttifaa  of  Caonetatt,  Bog,  Gaiibwg,  GaUeiibuig  and 
othen.  Chsrmfngly  dtoatad  aaioag  vioe-clad  and  wooded 
hail,  Stottgait  stwxb  at  a  height  of  neatly  900  ft  above  the 
•ea  and  enfi»ys  a  healthy  climate.  It  n  inlenected  from  south- 
west to  north-east  by  the  long  and  hiindsome  Kttnigsstrasse. 
dividing  it  into  an  upper  and  a  lower  town.  In  all  its  main 
fcatun-s  it  is  essentially  a  modern  town,  and  few  of  its  principal 
buildings  arc  older  than  the  19th  century.    Many  of  them. 


however,  are  of  corwiderable  architectural  importance  and  the 
revival  of  the  Rcnais.sanee  style  is  perhaps  illustrated  nowhere 
better  than  in  Stuttgart.  1  he  lower,  or  wut h  eastern,  part 
contains  both  tlie  small  group  of  streets  beUinging  to  old  Stutt- 
gart, and  also  the  most  important  part  of  the  new  town.  Of 
the  numerous  churches  in  the  city  the  most  interesting  are  the 
Stiftskirchc,  with  two  toweia,  a  fine  specimen  uf  isih-centuiy 
Gothic;  the  Leonhardskirche,  alioa  GMhic  building  of  the  isth 
century;  the  Hospitalkirche,  reatdnd  ht  1R41,  the  ckiaten  of 
which  contain  tbc  tomb  of  Johaim  Soiidlm;  the  fH  moden 
Gothic  church  of  St  John;  the  new  Soaian  Catholic  cbuidi  of 
St  Nicholas;  the  PriedcBdcirdie;  aad  the  English  cfaordL  A 
large  proportion  of  the  most  prominent  buildings  are  clustered 
round  the  spacious  Schlossplatz,  with  its  fine  promenades. 
Among  these  arc  the  new  palace,  an  imposing  strueture  of  the 
i8th  century,  finished  in  1807;  the  old  palace,  a  ibth-century 
building,  with  a  picturesque  arcaded  court:  the  KOnigsbau.  a 
huge  modem  building  with  a  fine  colonnade,  containing  ball 
and  concert  rooms;  the  so-called  Akademie,  lomierly  the  scat 
of  the  Karlschule,  wliere  Schiller  received  part  of  his  education, 
and  now  containing  the  royal  library;  and  the  court  theatre, 
destroyed  by  fire  in  1902,  and  subsequently  rebuilt.  In  the 
centre  of  the  Schlaeipiats  is  the  lofty  jubilee  column,  erected 
in  1841  to  Bieaoiy  of  the  Ung  of  W«rttenbei«.  WlUiaa  1^ 
and  in  the  eouftyaid  of  tbe  old  polaoe  ■  a  bnnae  oqwestriaa 
statue  of  Ouko  SNrhud  the  Bearded.  On  or  near  tbe  Schloss- 
plats  ibo  are  the  new  oourla  of  justice;  the  W'{Uiclms[)aIast 
and  the  palace  of  the  crown  prince,  the  large  royal  stables; 
the  new  post  office;  and  the  central  railway  station,  one  of  the 
handsomest  structures  of  the  kind  in  Germany.  Tbe  city 
contains  a  fine  statue  of  Schiller,  designed  by  'I'horvaldsen:  a 
bronre  statue  of  C'hristnjihrr,  duke  of  \\  urttemberg;  a  monu- 
ment to  the  emperor  William  I.;  an  equestrian  statue  of  King 
William  I.  in  the  court  of  the  museum  of  the  plastic  arts;  and 
a  large  monumental  fountain  in  the  Eugensplatte.  Other 
prominent  buildings  are;  the  Queen  Olga  buildings,  erected  in 
i893ri8QS  in  the  Renaiseance  style;  the  aatioaal  iDdantiai 
muaeom  (ligo-iSgS)  hi  the  kte  RiBriiHMe  atyie,  flil^  hf 
twO'CopohpCiowaed  towers  and  dtmatad  with  mediiiiom  of 
faraotu  Swabians;  the  raagnlficmt  new  tosm-baU;  and  the 
railway  viaduct  across  the  valley  of  the  Neckar,  740  yds.  long. 

The  art  collections  of  Stuttgart  are  numerous  and  valuable. 
The  museum  of  art  comprises  a  picture  gallery,  a  eulleeiion  of 
I  casts  of  Thorvaldsen's  works  and  a  cabinet  of  engravings.  The 
I  royal  librar>-  contains  about  400.000  printed  volumes,  including 
one  of  the  largest  collections  of  Bibles  in  the  world,  and  also 
about  20,000  MSS.,  many  of  great  rarity.  To  these  may  be 
added  the  industrial  museum,  the  cabinet  of  coins,  the  museum 
of  natural  hisior>'.  the  coUerthw  of  mJoBca  vaaee  in  the  new 
palace,  and  the  WOrttembcrg  museum  of  antiquitiea.  The 
city  also  contains  nnnetous  excellent  educatiooal  cftaUfih- 
menta,  althtmgh  the  itate  univeiBty  ia  not  heie  hot  at  TBUop, 
and  its  oonservatotiuB  of  nuric  has  long  been  renowned,  llw 
technical  high  school,  which  since  1899  has  possessed  the  ri^t 
to  confer  the  degree  of  doctor  of  engineering,  practically  enjoys 
.ic.ademic  status  sod  10  do  tbt  vetMiaujr  bi^  idiool  aad  tbe 

school  of  art. 

Stuttgart  is  the  centre  of  the  publishing  trade  of  south 
Germany,  and  it  has  busy  industries  in  everything  connected 
with  the  production  of  b<Kik?  Its  other  manufactures  include 
machinery,  pianos  and  other  musical  instrvimcnts,  cotton  goods, 
cigars,  furniture,  leather,  paper,  colours  and  chcmicjils.  Its 
trade  also  in  books,  h<^,  horses,  and  doth  is  consideabk,  and  a 
krge  banking  and  exchange  business  is  dono  ham.  Thehcau^ 
of  its  situation  and  its  educational  advaatsges  attract  nnnerous 
foreign  residents,  especially  Englidi  and  Araericaa.  Stottgait 
is  the  headquarters  of  the  XIII.  corps  of  the  German  army, 
and  contains  a  fairly  large  garrison  for  which  accommodation 
is  provided  in  the  extensive  barracks  in  and  around  the  city. 

To  the  north  east  of  the  new  palace  lies  the  beautiful  palace 
park,  embellished  with  sl.ituary  and  artificial  sheets  of  water, 
and  extending  nearly  all  tbe  way  to  Cannstatt,  a  distance  of 
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over  two  miles.  Cannstatt,  which  was  incorporated  with  Stutt- 
gart in  1903.  attracts  numerous  visitors  (.iwin^  u>  its  beautiful 
situation  on  the  Neclcar  and  ;t&  inline  and  chaiyboate  springs. 
In  thf  environs  of  ^^tuttgart  and  Cannstatt  lie  K<!5<nstrin, 
Wilhclma  and  other  residences  of  the  royal  family  of  Wurt- 
tcmberg. 

Stattgait  aesias  to  have  originatwi  in  a  Mud  (Sttitcn  Garten) 
of'tke  Gowtt  of  Wflztteiiibais,  and  b  tet  aeationed  in  a 
tofiaoQ.  lu iapotfMe, hwwver, It ot compatativdy 
I  powtb  aad  ta  tlw  avly  biitsiy'of  Wflittonbeig  it  was 
by  CmMMttt  tbe  ocntnl  Anitini  ot  wkkh  on 
die  M«dnr  we— d  to  oiuk  k  out  is  ilw  mttai  capital  of  the 
country.  After  the  deitiuction  of  the  caitie  of  Wttrttemberg 
early  in  tbe  14th  century.  Count  Eberhaid  timnaf erred  his 
residence  to  Stuttcari  ,  which  about  t  500  became  the  rcruRnizcd 
capital  of  W'iirltembcrg.  Hut  even  a,s  capital  its  growth  was 
■low.  At  the  beginning  ot  tht-  loth  ccntur>'  it  did  not  contain 
30,000  inhabitants,  and  its  rc.il  :idvancc  began  with  the  reigns 
of  Kings  Frederick  and  V\  illiam  I.,  who  exerted  themselves  in 
ewny  way  to  impiom  and  beautify  it.  In  1&49  Stuttfait  was 
Hw  place-of  «tim  ot  the  ■■■nhly  caPad  ti»  MmuffpaHammUi 

'  Se«  Pfaff,  CesctikhU  itr  Slcdl  StuHgarl  (a  vols.,  Stuttgart  1S45- 
T847);  Wochner,  Stt$atart  sril  2$  Jahren  (Stuttgart,  1871):  Seytter, 

Vttser  StuUtart.  GtickUkU,  Sof,*  tmi  Kmltur  (Stuttgart,  1903)  t 
J.  Hartoiann,  Chronik  der  Stadi  SMtgart  (Stuttgart,  i»86);  Bwth, 
aiuUtarlfr  IlaruUl  in  allrr  Zrii  (Stuttgart,  1696) ;  \\  idniann,  Wander- 
ung  dutch  Stuttgart  und  l'meehun[  (Stutt^jart,  l^j6);  NI.  Raih, 
Slullgartrr  KunsI  1794-1X60  (Stuttgart,  1900);  Weinberg,  Ftihrer 
imnk  di*  ilaupt-  nnd  ResUmttUM  Stmttgart  (Stuttgart,  1906): 
M.  B«:h  and  C.  Lottcr.  BtMtr  «<u  AU'SHMiart  (Stutinrt.  1096): 
and  tho  official  Pumili  4tr  UaKft-  ymt  XmdtimMI  ShO^t 

STUYVBSANT.  PETER  (1501-167.1,  l)u!<  h  colonial  governor, 
was  bom  in  Scherpenz.ecl,  in  southern  Friesland,  in  is9},  the 
■OB  of  a  minister.  He  studied  at  Franeker,  entered  the  niilitar>- 
■crvice  in  the  West  Indies  about  1625,  and  was  director  of  the 
West  India  Company's  colony  of  Curasao  from  1634  to  1644. 
la  Apitt  idiM  h*  Utackad  the  PottugBMe  iriaad  of  Saiat  Jdartin 
■ad  iimiiidtd;  h»had  to  letviB  t»  Jlcdhuil,  aM  thcR  one 
of  hia  kffi  was  amiimaiad.  llMnaAcr  he  wore  m  tnote  kg 
ornamented  whh  silvCT  bands.  In  May  1645  he  «as  adeeted 
by  the  West  India  Company  to  supersede  William  Kicft  as 
director  of  New  Nelherland.  He  arrived  in  New  Amsterdam 
(later  New  York)  00  the  iith  of  May  1647.  and  wa.s  rcccivc-d  with 
great  enthusiasm.  In  resjjonse  to  the  demanil  lOr  seK-Kovt-m- 
mcnt.  in  September  1647  he  und  the  cjuntil  appi  uiio  I— afur 
the  manner  then  followed  in  Hollan<l — from  eif;l)tcen  repre 
•entatives  chosen  by  the  people  a  board  of  nine  to  confer  vnxh 
him  and  the  council  whenever  he  thought  it  expedient  to  ask 
their  advice;  three  of  the  nine,  selected  in  rotation,  were  per- 
■Itted  toait  with  the  council  during  the  trial  of  dvU  casta;  and 
Mm  vem  to  Mtict  each  year,  their  suocaaaon  to  be  cfaosMi  by 
At  dinelor-aad  comdl  from  twelve  candidstca 
by  the  boanL  Tbe  itading  buighcn  awre, 
afienated  by  his  viDhnt  and  despotic  methods,  by  hb  defence 
of  Kieft,  and  by  bb  deVotion  to  the  interests  of  the  company; 
the  nine  men  became  (as  early  as  1640.  when  tin  y  sent  the  famous 
Vfrtoogh,  or  Remonstrance,  to  the  stati^i-gc  neral  asking  for 
burgher  govcrtiment  anJ  other  reforms)  the  centre  of  municipal 
discontent;  and  a  bitter  (juarrel  ensue<l.  In  1650  the  slates- 
general  suggested  a  representative  government  to  go  into  effect 
in  i6%3,  but  the  company  opposed  it;  in  1653,  however,  there 
was  estairfiahBd  the  first  municipal  giwemment  for  the  city  of 
New  Amaterdam  modelled  after  that  «l  the  dtlea  of  Holland. 
Staymat  also  aiouasd  o|i|XMitiaD  tbniagh  Uaefloita  to  bnacaae 
tbe  tcvnnwa  oi  tlw  CDMpaay,  ta  inpaow  the  qntMB  of  dcftaea, 
and  to  pRvtttt  tlie  aale  of  Kqnor  ad  titanna  to  the  ladlatw, 
and  throng  bb  pecaccutioo  of  Lutherans  and  Qoakets,  to  which 
the  company  finally  put  an  end.  He  had  a  bitter  controversy 
with  the  pairoon  of  ReriMeliierA'yck.  who  claimed  to  be  in<le- 
pendent  of  the  West  India  </omrutiiy,  In  i6j7  he  seii-cd  a 
Dutch  ship  illegally  trading  U  New  Haven  amt  riaimed  juris- 
diction  as  far  as  Cape  Cod;  the  New  Haven  authorities  refused 


to  deliver  to  him  fugitives  from  justice  in  Manhattan;  he  retali- 
ated hiy  ot7i:ri:iR  rediae  to  runaways  from  New  Haven;  but  finally 
he  offered  pardon  to  the  Dutch  fugitives  and  revoked  his  pro- 
cl.imation.  In  September  1650  be  came  to  an  agreement  with 
the  commissioners  of  the  United  Colonics  of  New  England  at 
Hartford  upon  the  boundary  between  New  Netherland  and 
Connecticut,  involving  the  saarifice  of  a  large  amount  of  territory, 
the  new  boimdary  croaaing  Long  Island  from  tbe  west  side  of 
Oyster  Bay  to  the  Atlantic  Ocean,  and  on  the  mainht>d  aoftk- 
from  a  point  west  of  Greenwich  Bay,  4  m.  from  Stamfoml.  0» 
ham  bland,  dariag  Snqrvcaaat'a  nie,  Dutch  kdonce  wa* 
gnduaiiy  mfcimbiBd  by  Job  IMerida.  StnyvMBnfh  deal- 
ngswithtbeSwedcswenaonaaDemsful.  Withaforceofaevdi 
hundred  men  he  sailed  into  the  Delaware  in  i6<;<;,  captured  Fort 
r.isimir  (Newcastle) — which  Stuyvc!i.in;  h.id  built  in  1651  and 
\vhi(  h  the  Swedes  had  taken  in  1654  .inci  overthrew  the  Swedish 
authority  in  that  region.  He  also  vigorously  suppressed  Indian 
uprisings  in  i6<;5,  165S  and  i66^.  In  March  1664  Charlei  II. 
f;ranted  to  his  brother,  the  duke  ol  York,  -.he  territory  belneen 
the  Connecticut  river  and  Delaware  Bay,  and  Colonel  Richard- 
Nkoila  wit  h  a  fleet  of  four  shipa  and  about  three  or  four  himdnd- 
men  was  sent  oat  to  take  poaamaigD.  hliried  by  inatructfena- 
from  HoUand  that  thi  aqw^lka  wm  directed  wha%asaiaat 
New-Tfininnri,  Stuyvanok  aiade a»fn|Hnation  far.( 
just  befim  the  tet  aniwBl  MtbeBmihwawIuiBdtoi 
him,  Ibiywrn  sia»  aowpaliad  to  aunander  tfad  tmn  $ai  fcct 
on  tbe  Itfa  of  SmJtBMhai.  Ha  ntaned  to  Hbifaual  h  idds  and 
was  made  n  scapegoat  bf  the  West  India  Company  for  all  its 
failings  in  .New  .^mste■dam;  he  went  back  to  New  York  again 
after  the  treaty  of  Breda  in  1667.  having  secured  the  right  of 
free  trade  between  Holland  and  New  York.  He  spent  the 
remainder  of  his  life  on  his  farm  called  the  Bouwerie,  from  whii  h 
the  present  ''  Bowery  "  in  New  York  City  takes  its  name.  He 
died  in  February  1672,  and  was  buried  in  a  chapel,  en  tba  lita 
of  which  in  1799  was  erected  St  Mark's  Church. 

<V«f  B,ivard  Tiickerman,  Peter  Sluyresant  (New  York,  1893),  in 
the  -  Makers  of  Amwica  "  Suita;  Md  Jdmachayler  Vaa  BsBMslinr, 
His/ory  of  ihe  cuy  1/  Km  Yvrk  m  4w.  iriia>iiart  CnOmji  (a  vol». 
N>w  VocI^  1909)- 

8TT,  an  eodeaad  pUca  or  pen  to  beep  plga  In.  The  wetd- 

means  properly  a  pen  or  enclosure  fur  any  domestic  animal, 
as  is  seen  from  its  occurrence  in  Scandinavian  languages  and 
in  tierman.  f.^.  Sweii.  and  Icel.  s/u.  pe/i.  fdsslia,  goose-pen, 
sviitstiii.  pig-sty,  tier.  Slrii^r,  hen  coop,  :}i>nccinsteife.  pig-sty. 
It  is  usual  to  refer  the  word  to  .Uigan,  to  climb,  which  would 
connect  it  with  stair  ami  stiic  and  with  the  (ir.  crflxH*.  Some 
take  the  original  meaning  to  be  an  enclosure  raised  on  steps, 
others,  in  view  of  the  tir.  vroixotftoiw,  would  take  the  basic 
sense  to  be  a  row  of  pales  or  stahea  foauJng  a  pen  or  enclosure;! 
cf.  tbe  use  of  «re^oc  for  polaa  SHVpaitiBf  mts  to  catch  game  hi' 
(Xen.  Cyn.  6.  bb).  If  the  deufalbai  ftaim  tUgan  is  correct,  the 
Won!  la  the  aaaw  aa  that  meaotac  »  aiall  iiidaiiMd.a«nIlfa«^ 
tumour  or  sbaocss  on  tbe  cyeUd,  tbe^Nd  EngUahnaaid  iarwhkb 
was  ttigend,  i.e.  short  for  stiftmd  edgt,  a  tiring  or  aweKfig.qM;* 
hence  in  M.  Eng.  slyanK,  taken  as  equivalent  to  "sty  on  eye.^' 

STYLE  (from  (ir  CTrfXoi.  a  column;  a  different  word  from  that 
used  in  literature,  see  below),  in  architecture,  the  term  used  to 
diflerentiate  between  its  characteristics  in  various  countries  and 
at  different  periods  (see  .■Vrchitkctuki:).  The  derivation  of 
the  word  suggests  that  it  w.is  at  first  employed  to  dislinKtiish 
tbe  classic  styles,  in  which  the  column  played  the  chief  part, 
and  it  would  be  more  appropriate  to  speak  of  the  Doric  and 
Ionic  styles  than  orders  ((•>.)•  ^  Assyrian,  Sassanian  and 
parittpa  the  Byzantine  tt^^iet,  the  colimui  was  a  secondary' 
fhsttm  ef  email  importaaee,  wfasnas  the  Greek.  Doric  and 
loide  ¥cfim  Me  biKi  tomfMr  «■  the  cataoB  and  tba 
wei^t  of  tba  aiiaiitiiiLtuie  it  woa  lavdbad  to  ony.  in 
France  the  tens  is  soiirtinKa  eaapleyed  of-dw  indfarfdaality  at 
character  which  is  found  in  an  artbt's  WtA.  Kat  the  Uta 
of  the  term  "  style  "  in  botany  90c  Flowdi. 

STYLE,  in  literature  a  term  which  may  be  Jeiined  .is  l.-mpu.ifre 
regarded  from  the  point  of  view  of  the.  charactcnstics  which  it 
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reveals;  similarly,  by  analogy,  in  other  arts,  a  mode  or  method 
of  working  cliaractcri^i  >i  ij\  distimtivc  ^c;>tur(■^i.  The  word 
(which  is  dilliTcnl  from  Una  uscii  in  ar^fiiU-tlurc,  set  above) 
is  derivctl  from  the  instrument  sltlus  i  wru;igly  spelled  styitu), 
of  mclal,  wood  or  ivor>',  by  means  of  wliich.  in  classic  times, 
letieri  and  words  were  imprinted  upon  waxen  t.iiiUts.  iJy  the 
transition  of  thought  known  as  metonymy  the  word  has  bci-n 
tmuferrcd  from  the  object  which  makes  the  impression  to  the 
sentences  v^ticb  Mt  impressed  by  it,  and  a  mechanicalobserva- 
tion  has  b«oaiae  an  inuUcciual  conception.  To  "  turn  the 
atyliu  "  wu  to  comet  what  haA  facea  wxitua  by  tbe  sharp 
end  of  the  tad,  fay  k  Jodldm  qpiilkirtiDii  oC  flM  IdnM 
tlib  Ktpoodi  to  that  dlK^iUiie  and  self-criUdam  upoa  which 
Ihemy  mcdknce  depeaicb.  Th«  tattgy  of  adeUbente  writer 
would  make  a  firm  and  (uU  impression  when  he  wielded  the 
stylus.  A  scrilw  of  rapid  and  fugitive  habit  would  press  more 
irregularly  and  produce  a  less  consistent  text.  The  varieties 
of  writing  induced  by  tlics*'  ditlcrcnccs  of  temperament  would 
reveal  the  nature  of  ih.e  ureter,  yet  they  would  be  ,iltr.l)i;ti  d. 
and  with  justice,  to  the  implement  which  inimrdiatrly  jirodin  <  il 
them.  Thus  it  would  bo  natural  for  any  (ir.e  who  exiunu^ed 
Mveral  tablets  of  wax  to  say,  "  The  writers  of  these  ii»scrip- 
tioos  are  revealed  by  their  stylus";  in  other  words,  the  style 
or  impression  of  the  implement  is  the  medium  by  which  the 
temperament  is  transferred  to  the  written  speech. 

li  weioUow  this  analogy,  theiamousphiaac  of  Bufion  becomes 
at  «oca  aot  nerely  intelUgibla  but  huninon*— "  ie  style  est 
I'hoiBllie  tntan."  Thia  aiioa  is  constantly  misquoted  ("Ic 
a^  c'cat  FlManM"),  aa4  not  iirfrequently  misoomprehended. 
It  is  usual  to  itttMpvet  h  as  DManing  that  the  style  of  a  writer 
is  that  writer's  self,  that  it  reveals  the  essence  of  hislindividuality. 

Th.it  is  tn:e,  and  the  s'.atcment  of  ir  i.^  i;si  But  it  is  probably 

not  the  mcaninj;,  or  at  least  not  the  onjjiiial  meaning,  that  Buflon 
hod  in  mind.  It  should  be  recollected  that  Buflon  was  a  zoolo- 
gist, and  that  the  phrase  occurs  in  the  course  of  his  great  Niitural 
History.  lie  was  <  or.sid<  riiiK  m.-in  in  the  abstract,  and  difTcr- 
cntiating  him  from  other  genera  of  the  animal  kingdom.  licncc, 
DO  doubt,  he  remarked  that  "  style  was  man  himself,"  not 
as  every  reviewer  repeats  the  sentence  to-day,  "  the  man." 
He  meant  that  style,  io  the  variety  and  elaboration  of  it, 
distingttiabed  tbe  Isngwagn  of  man  (Bom*  sapiens)  from  the 
moootaooos  *aar  of  tha  Ikn  or  tlia  liaaitcd  gsmnt  of  the  bird. 
BuSon  was  enpfed  with  biolotteal,  not  with  aesthetic  ideas. 

•llcvHthdess,  tha  osiial  mteqneUtion  given  to  the  lArase 
"  le  style  est  I'honjme  mtme  "  may  b«-  accepted  as  true  and 
valuable.  According  to  an  Arab  legend  King  Solomon  inquired 
of  a  (Ijinn,  "  What  is  language?  "  and  received  the  answer, 
"  a  wind  that  passes."  "  But  how,"  continued  the  wisest  of 
men,  "  can  it  be  held)""  "  By  one  art  only,"  replied  the  djinn, 
"  by  the  art  of  writing."  It  may  be  well  to  follow  a  lailc  closely 
the  prorr'^';'.  s  of  this  art  of  writinp.  A  human  being  in  the  artless 
condition,  in  whom,  that  is  to  say,  the  conception  of  personal 
expression  has  not  been  formed,  uses  written  language  to  &;  ite 
primitive  and  general  matters  of  tact.  He  writes,  "  The  .sea 
is  raoih  to-day;  tbe  wind  is  ooiUL"  ta  these  statements  there 
Is  some  obaeivtlon,  but  as  yet  no  personal  note.  We  read  them 
without  befas  aUa  to  fbim  the  vciy  smallest  conjecture  as  to 
the  diaiaetaroraoaditioaaf  the  writer.  From  these  bald  and 
plain  wwds  «e  nay  rise  in  d^ne  aatH  w«  itach  Vktar  Hugo's 
edahniad  panIM  of  the  ocean  with  the  senius  of  Shakespeare, 
where  every  phrase  is  singular  and  ebboratc,  and  every  element 
of  expression  redolent  of  Victor  Hugo,  but  of  no  other  person 
who  ever  lived.  Another  example,  in  its  own  way  still  more 
striking,  is  found  in  comparison  of  the  famous  paragraph  which 
occurs  in  the  Cyrus-Cariicn  (165S)  of  Sir  Thoma.s  Browne.  A 
primitive  (xTsoii  wiiulil  say,  "  But  it  is  time  to  n,o  to  bed  "; 
this  statement  is  drawn  out  by  Browne  into  the  wonderful 
puK^c  beginning,  "  But  the  quincunx  of  Heaven  runs  lo->v,"  .uui 
collects  around  it  as  it  proceeds  on  its  voluptuous  course  the 
five  ports  of  luiowledge,  cables  of  cobwebs,  the  bed  of  Cleopatra, 
the  ^Mst  of  a  rase,  the  huntsmen  of  Fenia,  and  a  dosea  other 
mamglm  of  pnfific  and  oniainantcd  style.   In  ka  taal  foan 


it  is  so  fuDy  characteristic  t)i  its  autimr  that  it  may  be  justly 

s^u'd  that  the  passage  11  Browne himself. 

it  follows  from  what  has  just  been  said  that  style  appeals 
exclusively  to  those  who  read  with  attention  and  tor  the  j>lr.i.',ure 
of  reading.  It  is  not  even  jierceivcd  by  those  who  rca<l  j>rima.nly 
for  infi  irr:i;il  iun.  and  the-se  form  the  great  majority  ul  rcadtrb- 
Even  these  have  a  glitntneriiig  impression  that  we  must  not  live 
by  bread  alone,  that  the  human  heart,  with  its  imagination, 
its  curiosity  and  setisilivencss,  cannot  be  satisfied  by  bald  state- 
ments of  fact  delivered  on  the  printed  page  as  messages  are 
shouted  along  the  telephone.  This  instinct  it  is  which  rcnden 
the  untaught  liable  to  fall  into  those  errors  of  false  style  to  whidi 
we  shall  preacat^  caU  atteatioii.  In  tha  — "■"■^  these  jsk 
sedMs  a  cnvhtg  fisr  bsaaty,  and  tha  ntafoctwe  is  that  this 
craving  b  too  easily  met  by  gaudy  rhetoric  and  vain  repetitices. 
The  eAKt  on  the  nature  of  a  human  being  which  is  produced  by 
reading  or  listening  to  a  book,  or  a  passage  from  a  book,  which 
th.^t  being  greatly  admires,  b  often  so  violent  as  to  resemble 
a  l^hysical  shock  to  the  nerves.  It  causes  a  s|>.-i.sm  of  emotion, 
which  is  betrayed  by  tears  or  laughter  or  a  heightened  pulse. 
This  eflecl  could  not  be  produced  by  a  statement  of  the  fact 
conveyed  in  language,  but  is  the  result  of  the  manner  in  which 
that  fact  is  presented.  In  other  words,  it  is  the  style  which 
appeals  so  vividly  to  the  physical  and  moral  system  of  tbe  reader 
— not  the  fact,  but  tbe  ornament  of  tbe  fact.  That  this  emotion 
may  be,  and  often  is,  caused  by  bad  style,  by  the  mere  tinsel 
of  rbatoiiic  and  jsngle  of  alliteration,  is  not  to  the  point  The 
important  matter  is  that  it  ia  caused  by  ityie,  wheUier  good  at 
bad.  Those  juTCBlleanlouia  and  andadtlMafeipfaariaBvU^ 
so  often  anraae  the  wise  man  and  eaaspente  the  pedant  aie 
but  the  effects  of  style  acting  on  a  fervid  and  unripe  imagination. 
The  deep  delight  with  which  a  grown  man  of  experience  reads 
Milton  or  Dante  is  but  the  same  phenomenon  produced  in 
different  conditions. 

It  is,  however,  desirable  at  the  outset  of  an  inquiry  into  the 
elements  of  style  tcj  insist  on  1  he  dangers  01  a  heresy  which  found 
audacious  expri-ssion  towards  the  close  of  the  iqth  century, 
namely,  that  style  is  superior  to  thought  and  independent  of  it. 
Against  this  may  be  set  at  once  another  of  tbe  splendid  apo- 
thegms of  Buflon,  "  Ix-s  id6es  seules  fonnent  le  fond  du  style." 
Before  there  can  be  style,  therefore,  there  must  be  thought, 
clearness  of  knowledge,  precise  experience,  sanity  of  reasoning 
power.  It  u  difficult  to  aUofV  that  thcie  can  be  atyla  where 
there  b  no  thon^  thahasmyewei  aamnpaavab  aaaaqasnee 
of  words  in  «^ich  is  faitentioBally  dawaid  ef  ■aaning,  bemg 
preserved  by  the  charactcdltles  «t  the  metre,  the  rhymes,  the 
assonances,  all  which  are,  in  their  degree,  intellectual  In  character. 
\  confusion  between  form  and  matter  has  often  confused  this 
l.ir.if.i  li  oi  our  theme.  F-ven  rhujbcrt,  than  whom  no  man  ever 
gave  closer  al'-er.lion  to  the  question  of  style,  seems  to  (iislocale 
them.  For  him  the  Jiirm  was  the  work,  itself:  "  \&  in  bring 
rrcaturc-s,  the  blood,  nourishing  the  body,  determines  its  very 
LijiiLour  and  external  as[x-<:t,  just  so,  to  his  mind,  the  mr.lirr, 
the  basis,  is  a  work  of  art,  inq>o»ed,  necessarily,  the  unique,  the 
just  expression,  the  measure,  the  rhythm,  the  farm  in  all  its 
characteristics."  This  ingenious  definition  seems  to  strain 
language  beyosid  its  natural  limits.  If  the  adventures  of  an 
ordinary  young  man  in  Paris  be  the  matter  of  L'£dmialim  j«hI»> 
menlaU  it  is  not  cay  to  admit  that  th^y  "  impoaed,  necessarity," 
such  a"  unique  "  tiealMtolthmaalhnbsit  aeawpaifathwly 
gave.  They  mi^t  have  been  ncouBtsd  with  feebhr  rhythm 
by  an  inferior  novelist,  with  had  ihythHi  by  n  bad  nosdirt  and 
with  no  rhythm  at  all  by  a  poBce^wws  reporter.  What  make* 
that  book  a  masterjMcce  is  not  the  basis  of  advcatUte,  bot  the 
superstructure  of  expression.  The  expression,  however,  could 
not  have  been  built  up  on  no  basis  at  all,  and  would  have  fallen 
short  of  Flaubert's  aim  if  it  had  risen  on  an  inadequate  b.i.sis. 
The  perfect  union  is  that  !i<r\vein  .idequatc  matter  and  an 
adequate  form.  Wc  will  borrow  from  the  history  of  English 
literature  an  example  which  may  serve  to  illuminate  this  point. 
Locke  has  no  appreciable  style;  he  baa  only  thoeighta.  Berkdsy 
ha*  thmi^  wUch  aie  ia  vabahle  aa  tbsae  ol  Loda^  and  ha 
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has  an  exquisite  style  -ts  well.  From  the  artist's  point  of  view, 
therefore,  we  are  juslifitMi  in  giving  the  higher  place  to  Berkeley, 
but  in  doing  this  wc  must  not  deny  the  importance  of  Locke. 
If  we  compare  him  with  some  pseudo-philosopher,  whose  style 
is  highly  onumcfital  but  whose  thoughts  are  valuclcsi,  we  see 
tint  Locke  greatly  prevails.  Vet  we  need  nut  pretend  that  he 
lim  t»  u  cqnil  hdght  with  Bvtkdtgr*  >n  whom  the  haaii  is 
BO  log  tdU,  ud  iriMte  the  npcntnic^  of  adds  oa 
emotioiial  and  acsttetk  fc«|iwrtiMlc>  to  iriddi  Lacfce^  ^■ia 
tptKh  is  a  stranger.  At  the  lOBie  ttaie,  an  alistnct  style,  such 
as  that  of  Pascal,  may  often  giwe  Ottreme  pleasure,  in  spite  of 
Its  absence  of  ornament,  by  its  predse  and  pure  definition  of 
ideas,  am!  by  the  just  mental  impression  it  supplies  <if  i;^  writer's 
distinguished  viv,-irit>-  of  mind.  The  abstract  or  concrete  style, 
moreover,  what  Rc^^-ier  i  (  allci  -  fmSnOMM  bntB^WOA," 
must  always  have  a  leading  place. 

When  full  justice  has  been  done  to  the  necessity  of  thought 
as  the  basts  of  style,  it  lemains  true  that  what  is  visible,  so  to 
qieak,  to  the  nalnd  tyt,  what  can  be  analysed  and  described, 
is  an  artiatk  snugenent  of  words.  Language  is  so  used  as  to 
aniikco  fmpNmkm  of  toodi,  taste,  odour  and  hearing,  and 
these  aie  iwaed  in  •  my  peculiar  to  the  genius  of  the  indivUnnl 
who  brings  them  fCwth.  The  personal  aspect  of  style  is  thenfne 
indispensable,  and  is  not  to  be  igitored  even  by  those  who  are 
most  rigid  in  their  objection  to  mere  ornament.  Ornament  in 
itself  is  no  more  style  than  facts,  as  such,  constitute  thought. 
In  an  excellent  style  there  is  an  etTect  upon  our  scn.ses  of  the 
liiont.il  force  of  the  man  who  employs  it.  We  discover  himself 
in  what  he  writes,  as  it  Wiis  excellently  s;u(l  of  rhlleaubrian<l 
that  it  Was  into  his  phra&es  that  he  i)ul  his  heart;  again.  D'.\leni- 
bert  said  of  Fontenelle  that  he  had  the  style  of  his  thought,  like 
aO  good  authors.  In  the  words  of  Schopenhauer,  style  is  the 
pfagniognoaiy  of  the  soul.  All  these  attempts  at  epigrammatic 
deHnttllWl  tend  to  show  the  scn.se  that  language  ought  to  be, 
and  even  twconsriomly  is,  the  mental  pktuie  it  the  mm  who 
writes. 

To  attain  this,  iwwevcr,  the  writer  muat  be  sboere,  eri^nal 
and  highly  trained.  He  must  be  highly  tnuned,  because,  without 

the  exercise  of  clearness  of  knowledge,  precise  experience  and 
the  habit  of  expression,  he  will  not  be  .able  to  protlucc  his  soul 
in  language.  It  will,  at  best.  1h-  [mti rived  as  through  a  glass, 
darkly.  Nor  can  anyone  who  draires  to  write  consistently 
and  afford  to  neglect  the  laO'irinus  discipline  vvhith  ciLel- 

lence  entails.    He  must  not  be  S£itisfied  with  his  first  sprightly 
pericds;  he  must  polish  them,  and  then  polish  them  again.  He 
must  never  rest  until  he  has  attained  a  consummate  adaptation 
of  Us  language  to  his  subject,  of  his  words  to  his  emotion.  This 
ti  the  most  difficult  aim  which  the  writer  can  put  bafors  him, 
ud  it  k  a  light  that  flits  ever  oawaid  as  he  appnadMS.  Perfec- 
tioo  is  impossible,  and  yet  be  must  never  desist  from  pursuing 
pofection.  In  this  ooBnenm  the  famous  tinde  of  Tkmburiaine 
In  Marlowe's  tragedy  cannot  be  meditated  upon  too  carefolljr, 
for  It  contains  the  finest  definition  which  has  been  given  in  any 
language  of  style  as  the  unapproachable  fen-life  Of  the  lnfaMi^- 
"  If  all  the  pen*  that  poets  ever  held 
Had  fed  the  feeiiag  of  their  master's  thoughts, 
And  every  swectims  that  inspired  their  heaft% 
Their  minda,  and  inu»e»,  on  ailmirid  theSMS 
If  all  the  heavenly  quintessence  they  'atfll 
From  their  immort.Tl  flowers  of  poesy. 
Wherein,  a.s  in  a  mirrur,  wr  i:.<  rLi  r.  .' 
The  highest  reaches  of  a  human  wit— « 
If  tiwae  had  BHuieoiK  poem's  period. 
And  all  cotnbincd  m  bMuty's  wortMneis, 
Yi-l  should  there  hover  in  our  restless  heads 
t  )nc  thought,  one  grace,  one  wonder,  at  the  least. 
Which  into  words  no  virtue  can  digeitt." 

Flaubert  believed  that  every  thougnt  or  grace  or  wonder  had 
one  word  or  phrase  exactly  adapted  to  express  it.  and  could 
be  "  digested  "  by  no  other  without  loss  of  clearness  and  beauty. 
It  was  the  passion  of  his  life,  and  the  despair  of  it,  to  search  for 
this  unique  phrase  in  each  individual  case  I'crhaps  in  this 
research  after  style  he  went  tix»  far,  liisinf;  somcihing  of  that 
simplicity  and  inevitability  which  is  the  chann  of  natural  writing. 
XXV.  34 


It  is  boasted  by  the  .■idmirers  of  Flaubert  that  his  style  is  an 
enamel,  and  tho.sc  who  .say  this  perhaps  forget  that  the  beauty 
of  an  enamel  resides  wholly  in  its  surface  and  not  at  all  in  the 
substance  below  it.  This  is  the  danger  which  lies  in  wait  im 
those  who  consider  too  exquisitely  the  value  and  arrangement 
of  their  words.  Their  Style  becomes  too  glossy,  too  highly 
vamiafaed,  and  attracts  too  much  attention  to  itadf.  The 
yeatot  writing  Is  that  which  in  Its  magnlftcsnt  spnrtaadlgr 
cundtat  the  leader  with  U  hi  Its  itekt;  tlMt  iridch  detains  Uai  to 
admire  Itself  can  never  rise  above  the  second  place.  Forget  fulness 
<A  sdf,  absence  of  conceit  and  affectation,  simplicity  in  the  sense 
not  of  thinness  or  poorness  but  of  genuineness — these  are 
elements  essential  to  the  cultivation  of  a  noble  style  Here  again, 
thought  must  Ix'  the  basis,  not  vanity  or  the  desire  to  astonish. 
We  do  not  L-s<;,'vpe  by  our  ingeriui: ics  fr  mi  •h.e  f.rni  ].>rinciple  of 
Horace,  "  scribendi  redi  stiprre  est  el  principium  et  fons." 

In  speaking  of  originality  in  style  it  mu.st  not  be  forgotten 
that  memory  exercises  a  strong  and  often  an  insidious  effect 
upon  writing.  That  which  has  been  greatly  admired  will  have 
a  tendency  to  impregnate  the  mind,  and  its  echo,  or,  what  u 
wofM,  its  cadence,  will  be  unconsciously  repeated.  "Tlie  cliM 
is  the  gneatcat  dangs  which  lies  in  wait  for  the  vapid  modcn 
author,  who  is  tenqpted  to  adofit,  instead  of  the  one  fircdi  fionn 
which  suits  his  special  thought,  a  word  or  even  a  chain  of  words, 
which  conventionally  represents  ft.  Thus  "  the  de%'ouring 
element  "  w.is  olue  a  strikini,'  \  .iiiant  f<ir  the  sh<if  word  "  fire." 
and  a  dangerous  hiiiden  place  '.Kis  once  well  (lescriLicti  as  "  a 
veritable  death-trap."  but  these  have  long  been  clichis  which 
can  only  be  used  by  wTiters  who  are  insincere  or  languid.  Worse 
than  these  .'irc  <onli:uious  phr.xsos,  and  evi-n  S'-nU-iCcs,  S'.jch 
as  arc  met  with  in  the  leaders  of  daily  ncwspa[»crs,  which  might 
be  lifted  bodily  from  their  places  and  inserted  elsewlKfei  80 
completely  have  they  lost  all  vitality  and  reality. 

With  regard  to  the  training  which  those  who  wish  towihc 
wcU  shouU  icalgn  themselves  to  uadevi!,  tlwte  is  sone 
diffBcnee  of  opioian,  baaed  upon  dibnnne  ef  taB|ienmait. 
There  ate  thoie  who  bdieve  that  the  gift  of  a^  Is  inbora,  and 
wfll  reveal  itself  at  the  moment  of  mental  maturity  without  any 
external  help.  There  are  others  who  hold  that  no  amount  of 
labour  is  excessive,  if  it  be  directed  to  a  study  and  an  emulation 
of  what  are  called  "  the  best  models,"  No  doubt  these  theories 
are  both  admissible.  If  a  man  is  not  bom  to  write  well,  no 
toil  in  the  imitation  <if  Adiiis-in  or  Ruskin  will  make  liis  style 
a  brilliant  one;  and  a  bom  writer  will  express  himself  with 
exactitude  and  fire  even  though  he  be  but  an  iille  student  of 
the  daasics.  Yet,  on  the  other  hand,  the  veo'  large  n  ir  I  t  r  of 
persons  who  have  a  certain  aptitude  for  writing,  ye'  i'^  :  frong 
native  gift,  will  undoubtedly  cure  themselves  of  faults  aiid  achieve 
skill  and  smoothness  by  the  study  of  those  writers  who  fanve 
iBott  kinahip  with  thoaaelves.  To  be  of  any  service,  however, 
it  seems  that  those  writers  must  have  used  the  same  language 
as  their  pupib.  Of  the  imitation  of  the  ancients  much  has  ben 
written,  even  to  the  extent  of  the  publication  of  manuals.  But 
what  is  that  imitation  of  the  verse  of  Homer  which  leads  to- 
day to  Chapman  and  to  morrow  to  Pope?  What  the  effect  of 
the  study  of  the  prose  of  Theophr.astus  which  results  in  thi  [irose 
of  .Addison?  The  good  p<»et  or  pros<--man,  however  closoly 
he  studies  an  admirable  foreign  model,  is  really  anxious  to  say 
something  which  has  never  before  been  said  in  his  own  language. 
The  stimulus  which  he  receives  from  any  foreign  predecessor 
must  be  in  the  direction  of  analogous  or  parallel  effort,  not  in 
that  of  imitation. 

The  iofiortanoe  of  woidst  indeed.  Is  eumplified,  if  we  regard 
it  ckidy,  a  tUi  voqr  «neMii»,  so  euMtantly  mooted,  of  the 
imitariOB  of  tiw  MMfcots,  by  Oe  bss  of  beauty  fatally  leh  hi  a 
bad  tranriarion.  The  vocahulMy  of  a  great  writer  has  been,  aa 
Pater  says,  "  winnowed  it  Is  impossible  to  think  of  Sophodca 
or  of  Horace  as  using  a  word  which  is  not  the  best  possible  for 
inlt<M!in  ■  l:in  at  that  particular  point.  But  the  translator  has 
to  inleriircl  the  ideas  of  thi^-  ancient  writers  into  a  vocabulary 
which  \i  entirely  liifTercit  from  r  lu-irs,  .md  unless  he  has  a  genius 
of  almost  equal  impeccability  be  will  undo  the  winnowing  work. 
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He  win  scatter  chaff  and  lefow  over  the  pure  frain  which  the 

classic  poet's  genius  had  so  completely  fanned  and  freed  The 
employment  of  vague  and  loose  terms  where  the  original  author 
has  ijecti  (.clectic,  and  ^Jf  ;i  iluod  of  Verbiage  where  he  has  been 
frugal,  destroys  all  semblance  of  style,  although  the  iiH-aning 
may  be  correctly  preserved. 

The  errors  principally  to  be  avoided  in  the  cu!tiv.\tion  ni  n 
pure  style  arc  confusion,  obscurity,  incorrectness  and  alTcrtation- 
To  take  the  earliest  of  these  first,  no  fault  is  .so  likely  to  be  made 
bftA  impetuous  beginner  as  a  mingling  togct  her  o[  ideas,  images, 
propositions  which  are  not  on  the  same  plane  or  have  no  proper 
relation.  This  is  that  mass  of  "  •tunning  sounds  and  voioci 
all  oonf  used  "  wUdi  Milton  depncatcs.  One  of  the  fiiat  leaou 
to  be  learned  in  the  art  of  food  writing  is  to  avoid  petpikrity 
and  fatifuc  in  the  mind  of  the  reader  by  retaining  clearness  and 
order  in  all  the  segments  of  a  paragraph,  as  well  as  propriety 
of  grammar  and  meiaphor  in  every  phrase.  Those  who  have 
overcome  this  initial  ditficulty,  and  have  learned  to  avoid  a 
jumble  of  niisrelateit  thoughts  and  sentences.  n;iy  nevertheless 
sin  by  falling  into  obscurity,  which,  indeed,  is  soiiiclimes  a  wilful 
error  and  arises  from  a  desire  to  cuvtt  poverty  of  thought  by 
a  semblance  of  profundity.  The  meaning  of  "  obscurity  "  is, 
of  course,  in  the  first  instance  "  darkness,"  but  in  speaking  of 
literature  it  is  used  of  a  darkness  which  arises  from  untnteUigi- 
bility,  not  from  dqith  of  opnniao,  but  from  ckwUness  and 
fogginess  of  idea. 

Of  the  emn  of  ityle  frUdi  ate  the  conMqaenoca  of  bad  taste, 
It  b  diSadt  to  apoak  oeapt  In  an  entiidy  empiiical  spirit, 
becaoie  of  the  abMace  of  any  abaolute  lUndard  of  beauty  by 
which  artistic  products  can  l>e  judged.  That  kind  of  writing 
which  in  its  own  age  is  extravagantly  cultivated  and  admired 
may,  in  the  ne.it  age,  be  as  violently  rcpu  li.il i .  1 ,  this  does  not 
prrcluiic  the  possibility  of  its  rcroverinj;  cnl;c,il  is  not  popular 
favour.  Perhaps  the  most  remarkable  instance  of  this  is  the 
revolution  "made  against  the  cold  and  stately  Ciceronian  prose 
of  the  middle  of  the  j6lh  century  by  the  so  called  Euphuists. 
This  occurred  almost  simultaneously  in  several  nations,  but  has 
been  traced  to  its  sources  in  the  Spanish  of  Guevara  and  in  his 
En^h  imitators,  North  and  Pettie,  whom  Lyly  in  his  turn 
followed  trith  his  celebrated  Euphues.  .\long  with  these  may 
not  unfalriy  he  mentioned  Montaigne  in  France  and  Caati^ne 
In  Italy,  for,  although  theae  men  were  not  profidenta  la  Guevara's 
aitUidal  manner,  his  eslilo  alto,  still,  by  their  eaaineia and  bright- 
ness, their  use  of  vivid  imagery  and  their  graceful  fflnmination, 
they  marked  the  universal  revulsion  against  the  Ciceronian  stiff- 
ness. F'ach  of  these  new  manners  of  writing  fell  almost  immedi- 
ately into  desuetude,  and  the  precise  and  classic  mode  of  writing 
in  another  form  came  into  vogue  (Addison,  Bossuct,  Vico, 
Johnson).  But  what  was  best  in  the  ornamental  writers  of  the 
i6th  century  is  now  once  more  fully  appreciated,  if  not  inrjccd 
adnired  to  excess.  A  facility  in  bringing  up  before  the  memory 
incessant  analogous  metaphors  is  the  property,  not  merely  of 
certain  men,  but  of  certain  ages;  it  flourished  in  the  age  of 
Maiino  and  is  welcomed  again  in  tint  of  Meredith.  A  vivid,  con- 
crete Bt]^,  ftdl  of  eolonr  and  iatgea,  it  not  to  be  condemned 
bmun  It  is  not  an  abitact  ityl^  Kholaetic  and  qrstenatic. 
Tt  is  to  be  judged  on  its  own  merits  and  by  Ita  own  laws.  It 
may  be  good  or  bad;  it  is  not  bad  merely  because  it  is  meta- 
phorical and  ornate.  The  amazing  errors  which  lie  strewn  along 
the  shore  <if  rritic  ism  bear  evidence  to  the  lack  of  sympaiby  whicli 
hits  not  per(iive<l  this  axiom  and  has  wrecked  the  cre<lit  of 
dogmatists.  I"  I»c  (ju^nccy,  a  convimed  <'icernnian.  the  style 
of  Keats  "  belonged  essentially  to  the  vilest  collections  of  wax- 
tworit  lUagree  or  ^t  gingerbread  ":  but  to  read  such  a  judgment 
Is  to  encourage  a  question  whether  all  discussion  of  style  is  not 
futile.  Yet  that  particular  species  of  afTectatleo  iririch  en- 
courages untruth,  aflectation,  parade  for  the  men  purpoae  of 
producing  an  effect,  must  be  wfung,  even  tbough  Cicero  be 
guilty  of  it. 

The  ttse  of  the  word  "  style,"  in  the  sense  of  the  present 

remarks,  is  not  entirely  modern.  For  example,  the  early  English 
critic  Puttenham  says  that  "  style  is  a  constant  and  continual 


I  phrase  or  tenonr  of  speaking  and  writing"  (1589).  But  it  was 
in  France  and  in  the  great  age  of  Louis  XIV.  that  the  art  of 

I  writing  began  to  be  carefully  studied  and  ingeniously  describ*^. 
Mme  de  SeviRnc,  herself  mistress  of  a  manner  cx<iuisitely  di? 

'  posed  to  relied  her  vivacious,  tender  and  eloquent  tharaticr, 
is  particularly  fond  of  using  the  word  ■  style  "  in  its  modem 
Sense,  as  the  expression  of  a  complete  and  rich  personality. 
She  says,  in  a  phrase  which  might  stand  alone  as  a  text  on  the 
subject,  "  Ne  quittez  januiis  Ic  naturcl,  voire  tour  s'y  est  form*, 
ct  cela  compose  un  style  parfait."  Her  contemporar}',  Boileau. 
contributed  much  to  the  study,  and  spoke  with  just  pride  of 
mon  style,  ami  de  b  lunxivb"  The  ezprcasioo  to  form  eoe^ 
styk^  d  w/aira  m  Jlyfe,  appeeia,  perhapa  lor  the  firat  tlaae^  in 
the  works  of  the  abb«  d'Olivet  (iMs-i7«B),  wbo  wis  addicted 
to  rhetorical  speculation.  Two  great  supporters  of  the  pure  art 
of  writing,  Swift  and  Voltaire,  contributed  much  to  the  study 
of  style  in  the  18th  century.  The  former  declared  that  "  proper 
words  in  proper  places  ::i;ike  the  true  definition  of  a  st\le  '"; 
the  l.Ttter.  more  partici;lnrl> .  '.luit  "  le  style  rend  singulicres  Ics 
choses  l<'s  plus  comniuns.  lortitie  les  plus  faiblcs,  donne  de  la 
grandeur  aux  plus  simples."  Wil'.ain  sjn  jiks  ot  "  Ic  melange 
des  styles  "  as  a  great  fault  of  the  age  in  which  be  livedo  it  tias 
come  to  be  hioked  upon  as  a  principel  merit  of  that  ia  wUch 
we  live. 

The  problem  of  bow  to  obtain  a  style  has  frequently  been 
treated  in  works  of  moK  or  leaa  ephemeral  diameter.  In  France 
the  ticetiMt  of  M.  AlielBt  haw  receivBd  a  certain  ammmt  of 
o£dal  recognition,  and  may  be  Meutioned  here  as  containing 
a  good  deal  of  sound  edvtce  mixed  with  much  that  Is  jejune  and 
pedagogic.  If  M.  Albalat  distributes  a  poison,  the  antidote  is 
supplied  by  the  wit  of  M.  Remy  de  Ciourmont;  the  one  should 
not  be  imbibed  without  the  other. 

S.t»  \V,iller  Pater,  .In  F.isny  Siylr  (London,  18S0):  \V.<ltcr 
K.iiei^'h.  Sly'lt  (L.ondon,  lKi)7l:  .\ntoinc  .Mlxilat,  L.lrt  d'dcrtre 
imeieni  en  vtngi  lecons  (Harb,  1H98J,  aiul  Oe  ia  t'ormatKm  du  UyU 
I'lir  fattmilalimt  det  auUurt  (Psris,  1901);  Rcmv  de  Gourmont, 
Le  ProbUme  du  slyU  (Paris,  igta).  Alio  Gcryer-Lmguet^  Le  Gtme 
de  la  lanriu  fra»(aisf  (Paris,  tH46),  and  Loynon-Bndrt  "  (i.e. 
Manel  Scnwob),  Moeurt  des  diumtUes  (Paris,  1902),  a  satire  on 
the  principal  errors  to  which  modern  writers  in  all  language*  are 
liable.  (E.  G.) 

STTL0B4n  (Gr.  «rilKoe,  a  column,  and  fikmt,  a  base),  the 
architectunl  term  glv«  to  the  upper  step  of  the  Greek  temple 
on  which  the  ooluums  fat,  end  geaemHy  applied  to  the  three 

steps. 

STYRIA  (German,  Slritrmark  or  Slr\'-rm>irk) ,  a  duchy  and 
crownlandof  AtlStria,  bounded  I-'.  In-  Hungary  and  (  roalia.  S.  by 
Caniiola,  W.  by  Carinthia  and  SaUburK-  and  N.  by  L  pfier  and 
l^)\ver  .Austria.  It  has  an  area  of  S670  sq.  m.  .\lmost  all  the 
district  is  mountainous,  and  is  '\\>i  itijiiiishcd  by  the  beaut\'  ot  its 
scenery  and  by  its  mineral  wealth.  Geographically  it  is  divided 
into  northern  or  Upper  Styria,  and  southern  or  Lower  Styria, 
and  is  traversed  by  various  ramifications  of  the  eastern  .\lps. 
To  the  north  of  the  Enns  are  ramifications  of  the  Saixkam- 
mcrgnt  and  Eons  Alps,  which  include  the  Dachstein  (9S30  ft.), 
and  the  Grinmlng  (771.1  ft.),  and  the  groups  of  the  Tedtca 
Gebirge  (6890  ft.)  and  of  the  I'yrgas  with  the  Grosser  Pyisea 
{7360  ft.).  The  last  two  groups  are  separated  by  the  Pyhm  Riea 
(3100  ft.),  traversed  by  a  road  constructed  in  the  Roman  period. 
Then  comes  the  Huchstein  group  with  the  Grosser  Buchstein 
( 7  :in  ft.).  Thi.s  group  forms  the  northern  flank  of  the  celebrated 
(iesause,  a  detile  i;  m.  long,  between  .\dmont  and  Hiellau. 
through  which  the  Knns  forces  its  course,  forming  a  series  of 
rapids.  The  southern  llank  is  formed  by  the  massif  of  the 
Reichensteiner  Gebirge,  which  culminates  in  the  Hochthor 
(7;So  ft,)  and  belongs  to  the  north  Styrian  Alps,  also  called 
Eiscnerzer  .Mps.  This  group  extends  east  of  the  Bona,  and  oon> 
tains  the  Enberg  (sfloe  ft.)  cckbiated  for  iu  iron  ores.  Other 
groups  of  the  north  Styiian  Alps  an  the  Hocbechwab,  with  the 
highest  peak  the  Hochschwab  (74SS  ft.)  end  the  Hochvettach  with 
the  Hobe  Vdtsch  (6501  ft.).  Then  come  the  Lower  Austrian 
Alps  wi'h  the  groups  of  the  Voralpe($8ooft.),oftheSchneealpe 
(6245  ft.),  and  the  Raxalpc,  with  the  Heukuppe  (6950  ft.).  .Ml 
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thcK  moantaiiis  belong  to  the  nortbeni  tone  of  tbe  eastere 

Alps.  South  of  the  £nns,  Styria  is  travencd  by  groups  of  the  cen- 
tral zone  of  the  eastern  Alps:  the  Niedere  Tauem,  the  primitive 
Alps  of  t'arinlhia  and  Styria  and  the  b;\  Nir.kr  .\1|>^.  The 
principal  divisions  of  Liic  Xicdcre  laucrn  art  uu-  KadstjUJler 
Tauem  with  the  HochgoUing  (oiyo  ft.),  the  Wolzcr  Alps  with  ihc 
Predigtstuhl  (8349  ft.),  the  Rottenmanner  'laucrn  with  the 
Grosser  Bosenstein  (iiojj  ft.),  and  the  Scckaucr  .Wps  or  Zinkcn 
group,  which  culminates  in  the  Zinkcnkogcl  (7865  fl.).  The 
principal  ramitication.s  of  ihr  jirimiiivc  Alps  of  Carinthia  and 
Styiu  aie:  the  Staog  Alps  with  the  Kdniffuiuhl  (7646  (l.)  and 
FiiHiJiiil-  (teo;  ft.),  tbe  Jodenburger  or  SeeUutler  Alps  with  the 
Zitbitikogel  (7863  ft.),  and  the  Koralpen  which  cuhnfaatca in  the 
Gfpmr  ^leikkogel  (7033  ft.).  The  Styriu  Nieder  A^  cover 
the  country  ttorth  and  east  of  the  Mur,  and  contain  the  Fisch- 
bacher  Alps  with  the  Hochlanlsch  (5646  ft.),  the  WechscI  group 
(5700  ft.),  and  the  small  .Semmfring  group  wiih  thf  .stuhli-i.k  or 
S|>italcr  .Mix-  (5>>47  It. I.  and  thi-  Soniunwi mi.stcm  (41)04  tt.). 
In  this  group  is  the  famous  Scmmering  I'a.ss,  which  leads, 
from  Lower  .-Vustria  into  Styria  and  is  crossed  by  the  Scinniering 
railway.  This  railway,  which  was  tonipleted  in  1854,  is  the  oldest 
of  the  great  continental  mountain  railways,  and  is  remarkable 
for  iu  numerous  and  long  tunnels,  its  viaducts  and  galleries. 
It  has  a  length  of  35  ■»•>  begjiming  at  Gloggnitz  in  Lower  Austria 
awl  ending  >t  MttisztacUay  in  Styria,  and  passes  through  some 
cioeediBgbr  bcwttifal  Kmay.  The  wboto  regjon  is  now  * 
iKVMiitCMimMmson.  Soutbof  tbeDcaweStyiiftittiBveiied 
by  tin  {oUoirfnc  nmifications  of  theMHOhemaaiie  of  the  cutera 
AJpe:  the  Badwr  Gebirge  withtheCimiVrchoirSdnnuierBcig 
(5078  ft.),  and  the  Sannihalor  or  Stciner  Alps  with  the  CMstriza 
(7700  ft.)  and  the  highest  peak  of  the  group,  the  Grintovc  or 
Clrintou/  l,H4.-'<j  ft  ).  which  i.s  situated  on  the  threefold  boundary 
of  Carinthia.  I'amiola  and  Styria.  Here  is  also  the  mountain 
country  of  ("illi,  with  the  highest  [>eak,  the  W  aehberg  (jj64  ft  ). 
The  mouniains  decrease  in  height  from  west  to  cast,  and  the 
south-east  of  Styria  may  bo  described  as  hilly  rather  than 
mountainous.  This  part  is  occupied  by  the  eastern  outliers  of 
the  Alps,  known  as  the  Siyrian  biU  country,  and  by  tbe  Windisch 
BfihelB,  which  is  one  of  tlx  most  renowned  vine  districu  in  the 
wfaolittf  AtittiiA.  Styria  beloDfs  to  the  watershed  of  tbe  Danube 
aad  to  pdadpal  rivets  are:  the  Sua  with  iu  affluent  the  Sake, 
the  Raab  with  the  Fciitriu,  the  Mur  with  the  MOn,  the  Drsn 
or  Drave,  sad  the  Sau  or  Save,  which  receives  tbe  Sann  and 
the  Soth.  Stycia  has  numerous  small  .\Ipinc  lakes  of  which  the 
most  important  arc  the  (Irundel-see,  the  TiiijlLl.-  see,  and  the 
l,ro[njldsteiner-See.  There  is  a  mean  anniaai  diilerenee  of  about 
(/"  !■.  between  the  north-west  and  the  south-east.  The  best 
known  mineral  springs  are  the  alkaline  springs  of  Rohitsch 
and  Cileichenberg,  the  brine  springs  ot  .Vusteei  and  tlw  tiiennal 
springs  of  TulTer,  Neuhaus  and  Tobelbad. 

la  spite  of  the  irregular  nature  of  the  surface,  but  little  of  the 
■ail  can  be  called  unproductive.  Of  its  .total  area  47-49%  is 
coveicd  with  fine  forests.  About  19%  b  arable  lud,  13% 
pMttttas,  5-60%  meadows,  while  fo6%  is  occupied  by  (aniens 
and  1-4%  by  vineyaids  which  peoduce  wine  of  a  good  quality. 
Cattle-vsuteg  baa  taken  a  gicat  devdopmcat  aad  also  daiiy- 
fandng  ia  the  Alpine  fashion.  A  good  race  of  hones  is  bred  in 
the  valley  of  the  Enns.  while  poultry-rearing  and  bee-keeping 
are  carried  on  in  the  south.  Fish  and  game  are  also  plentiful. 
The  great  wealth  of  Styria,  however,  lies  underground.  Its 
extensive  iron  mines,  mostly  at  Krzberg,  which  were  worked 
during  the  Roman  period,  yield  nearly  half  of  the  total  prcHliu 
tioo  of  iron  in  Austria.  Tbe  principal  foundries  are  at  Kisencrz, 
Vordernberg,  Trofaiach,  Hietlau,  Zcltweg  and  Neuberg.  Next 
in  importance  comes  the  mining  of  brown  coal,  which  has  also 
been  carried  on  for  a  long  time.  The  richest  coalfields  arc 
situated  near  Leobea,  near  Voitsbeig  and  Kodacfa,  near  Eibis- 
wald  and  Wits,  and  round  TrifaQ,  Tttfler  and  Hiasinig.  Its 
other  mineral  resources  include  graphite,  copper,  cine,  lead,  salt, 
ainm,  potter's  day,  marble  and  good  inill  and  building  stones. 
Iron-foundries,  naaChine-shops  and  manufactures  of  various 
kinds  of  iron  and  steel  goods  are  very  numerous.  A  special 


branch  is  the  making  of  scythes  and  ridJes  which  ana  (spotted 

in  burge  quantities.   Among  its  other  industrial  products  are 

glass,  paper,  cement,  cotton  goods,  chemicals  and  gunpowder. 
Lincn-wcaving  is  a  housch.ihl  industry 

The  population  of  Styria  in  iqoo  was  1,156.058,  which  is 
equivalent  to  156  inhabitants  [ler  square  mile.  This  proportion 
is  corusiderably  alx>ve  the  rale  in  the  other  mountainous  regions 
of  Austria.  Nearly  all  (siS'74"„l,  profess  the  Roman  Catholic 
faith  and  are  under  the  bishops  of  Seckau  and  of  Lavant.  The 
Protestants  number  only  a  little  over  13,000,  while  there  are 
about  2500  Jews.  Two-thirds  of  the  inhabitants  are  Germans; 
the  remainder,  chiefly  found  in  the  valleys  of  the  Dravc  and  Save^ 
are  Slavs  (Slovenes).  At  the  head  of  the  educatkosl  iastitutiOBa 
of  the  ptovlace  stands  the  niivenity  of  Gias.  Tbe  local  Diet, 
of  whldl  the  two  Roman  Catholic  bishops  and  the  rector  of  the 
university  of  Graz  are  members  ex  offuio,  is  composed  of  63 
members,  while  Styria  sends  27  deputies  to  the  Keiehsrat  at 
\  ienna.  For  administrative  purix)ses,  the  province  is  divided 
into  21  districts  and  4  towns  with  autonomous  municipalities, 
namely  Graz  (pop.  i  ^H.57o',  the  capital,  Cilli  (6743),  Marburg 
(.•4,501)  and  IVlLiu  l4J-'7i-  Other  important  places  arc  Leobcn 
(io,i04),  Bruck  on  the  Mur  (7527),  MariazcU  (1263),  Murzzu- 
schlag  (4856),  Eisenerz  (6494),  Vordernberg  (3111),  Judenburg 
(4(;oi),  Trifail  (10,851),  Eggenbcrg  (9570),  Donawitz  (13,093), 
Koflach  (334s)  and  Voiuberg  (3331). 

In  the  Roman  period  Styria,  which  even  thus  early  was  famed 
for  its  &OD  and  sted,  was  inhabited  by  dw  Celtic  Thwrisd,  aad 
divided  geognphically  between  Xoricum  and  Itaaonia.  Subse- 
quently it  was  sueoenively  occupied  or  travened  by  Visigoths, 
Huns,  Ostrogoths,  I^ngobardi,  Franks  and  .\v,'ir5.  Towards 
the  end  of  the  6th  century  the  last-named  be^;a^  to  ^ive  way  to 
the  Slavs,  uho  ukiinately  made  thenisLV.  ev  ii.,islt  rs  ijf  li.e  entire 
dialriet.  Styria  was  included  in  the  conquests  ol  C  liarlemagne, 
and  was  henceforth  comprised  in  the  German  marks  erected 
against  the  .Avar  and  the  Slav,  .\t  first  the  iiicntity  of  Styria 
is  lost  in  the  great  duchy  of  Carinthia,  corresponding  more  or  less 
closely  to  the  Upper  Carinthian  mark.  This  duchy,  however, 
afterwards  fell  to  pieces,  and  a  distinct  mark  of  Styria  was  recog- 
nized, taking  its  name  from  the  margrave  Ottacar  of  Steier  ( 1056). 
A  century  or  so  later  it  was  created  a  duchy.  In  i  ig3  the  ducky 
of  Styria  came  by  inheritance  to  the  house  of  Austria,  and  hoai 
that  titne  it  ihimd  tbe  fortunes  of  Upper  aad  Lower  Austria, 
passing  like  tbm  to  tbe  Habsburgs  in  1383.  The  Protestant 
Reformation  met  an  early  and  general  welcome  in  Styria,  but 
the  dukes  took  the  must  stringent  measures  to  stamp  it  out, 
offering  their  subjects  recantation  or  expatriation  as  the  (mly 
alleriialives.  .\t  least  30.000  I'rotestants  preferred  exile,  and 
it  was  not  till  the  edict  of  tolerance  of  1781  granted  by  Joseph  II. 
that  religious  liberty  was  recognized. 

Sec  Du  Oilerrcichisch-un^arische  Monarchie  in  Wort  und  Bihl, 
vmI.  \  1!.  (24  vuU..  Wien,  1*8,'^  11x12;;  A.  von  Muchai,  Gachithle 
dfS  lltrtotlums  SleUrmurk  (8  vols.,  Griu,  1844-1867).  It  treats  the 
histor)-  tin  1558.  F.  M.  Mayer,  GtScUehU  ditr  SUiermark  mU  bettm- 
derer  KtUhMMM  auf  das  JTdtoMMS  (Gems,  1898);  J.  von  Zahn, 
.a»r<ac»  (Gtsa,  tSi^tigfii. 

ITTROUn,  CiHi'CHrCBW  «■»  knows  as  pbcayktbykaa 
or  vinylbenaeoe,  an  aiamatk  Iqrdracarbon  fiwad  to  tbe  eitaat  «f 
I  to  4%  in  storax;  it  abo  occurs  with  crude  lyleae  in  coal  tar 
fractions.  It  may  be  obtained  from  storax  by  distillation  with 
water,  and  synthetii  ally  by  heating  cinnaniic  acid  with  lime,  by 
the  action  of  aluminium  chloride  on  a  mixture  of  vinyl  bromide 
and  benzene,  by  removing  the  elements  of  hydrobromic  acid  from 
bromethylbenzene  by  means  of  akoholic  [jotash,  or,  best,  by 
treating  ^-bromhydrocinikamic  acid  with  soda,  when  it  yields 
styrulene,  carbon  dioxide  and  hydrobromic  acid.  It  also  results 
on  condensing  acetylene,  and  on  reducing  phcnylacctylcne  by 
sine  dust  and  aceticacid.  It  is  a  dear, strongly  refractive  liquid, 
which  has  a  pleasant  odour;  it  boils  at  144'  snd  has  a  specific 
gravity  of  0^5  at  o*.  S^mleoe  is  oxidized  by  nitric  or  chromic 
adds  to  beaaofe  add;  ledttctioo  ghm  etIqrIfaeiuKae;  bydiochk^ 
aad  bydtobraadc  adds  yield  «-hdoid  etbylbeBaenes,  e.g. 
C«U|-CHa-CH«;  whilst  chlorine  and  bnnaiae  five  t^Milialoid 
elhylheaaenes,  e.g.  C»U«  CHa  CU«a. 
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Stynlme  gives  origin  to  three  scries  of  (leri\-ativcs,  two  i>(  which 
contain  the  snti^iiti-i  in?,  in  ihi  mic  chain,  f.f.  C,H4  C"(  I : CHi  or 
o-ciim|iiiurnl-.  .,11  I  I  illi  (  H:(  lit  1,  ur  onifxiumls.  whil-vt  in  the 
ihinJ  the  benzene  nucleus  is  sub»titut(-d.  The  a-h^tloufn  cum|M>unds 
•n  fltlwiTlTTl  by  heating  atyrakne  chloride  (or  Dromidej  with 
Him  or  aledbolie  nota«h:  ibey  are  liquidt  which  have  a  pcnetrat- 
ifig  odour,  and  yield  acctophonone  when  hcMed  with  wairr  to  180*. 
The  wchlor  compound  results  when  ^pbenyl-a-chlorluctic  acid 
(from  h>pothli>roii»  acid  and  rinnamic  acid)  is  heatml  with  water; 
it  has  a  hyacinthinc  iKioiir  and  yields  phenyl.icelalilehvfte  when 
heated  with  water.  Nitrostyrolcne  results  when  styrulcne  is  treated 
irith  fuming  nitric  acid. 

Kdaud  to  styrolcne  is  phenylacctyienc.  C«HfC|CH,  wMcli  retuitt 
when  ■•bromstyrolcnc  or  acctophcMionc  chloride  arc  heated  to  130* 
with  aikoholic  poiaxh,  or  phenylpropiolic  acid  with  water  to  I30°. 
It  is  a  liquid,  boiling  at  l^^q°  and  hax-ing  a  )>k-asiin(  iKimir.  It  re- 
sembles acet\lcnc  in  yielding  metallic  derivatives  with  ammoniacal 
copper  and  tiKcr  dilutions.  On  solution  in  sulphuric  acid,  followed 
by  dilutioa  with  water,  it  viddiaeMaohenone. 

Stdbene  or  toluy  Icnc.  CtHfCM  sCH'CsHt.  isaymmetrlcaldiphenyl- 
ethylenr.  It  may  !k'  olitaioed  by  dtatiUing  benzyl  sulpnide  or 
disulphidi',  by  'he  ,11  tiini  at  •ocHuffl  on  benzaldehyde  or  benni 
chloriile.  I'V  (ii^tilli^g  fumaric  and  cinnamic  phenvl  esters: 
C.Hi()  ()(  <'H:(  H  {T>(X  Jli->C"OH-(".Hi  (  II:(  li-rO<K',lli->2CO, 
+C«H»-CH  :CM  C'.Hj(fl«T.,  18, p.  1945),  and  fromchlora-Hymmetrical 
(liplienylcthanc  dcri\-atives  which  utidergo  a  rearrangement  when 
heated  (Ber.,  7.  p.  1409).  Stilbene  (from  Gr.  rrO^tir.  to  glisten) 
cryBtaUiics  in  large,  colourless,  glistening  monoclinic  (jates,  which 
melt  at  134*  and  boil  at  306*.  On  passing  the  vapour  through  red-hot 
tubes  it  yields  anthracene  and  toluene.  Reduction  with  nydriodic 
acid  Kives  dibcnzyl,  and  heating  with  sulphur  gives  tctraphcnyl- 
thiopheae  or  thionessat.  Many  derivatives  arc  known,  some  of  which 
exist  in  two  Mruciunil  forma,  eiihUNting  geooietrical  isomerism 
after  the  mode  of  fumaric  and  maleic  acida  ^  Those  substituted  in 
the  benaene  nucleus  arc  obtained  by  condenaiiig  two  molecules  of  a 
substituted  benxyl  and  Iwnzal  chlorides.  The  diortho  and  dipara 
dinitro  compounds  result  from  the  action  of  alcoholic  (xit-ish  on 
orthd-  and  n,ira-nitnilM.-tiz!, I  chlorides.  The  latter  on  riiliation 
yiehis  a  dianiino  rijni|Kjun<l,  the  dinulphonic  acid  of  which  on  diazo- 
tization  and  coupling  with  a  phenol,  Ac,  givct  Valuable  aubstantive 
cotton  dyes  after  the  type  yielded  bv  Bcnaidfaie.  StOtene  bromide 
wliea  tMMsd  with  alcoholic  poUM  givea  dipheoyl  acetjtaw  or 
tdhne,  C«Hi-C:OC«Hi. 

8TTX,  in  Greek  mythology,  a  river  which  flowed  seven  limes 
round  the  world  of  the  dead.  In  the  //i<iii  it  is  the  only  river 
of  the  underworld;  in  the  Odyssry  it  is  coupled  with  Cocyius 
and  PyriphleRclhon,  which  I'ow  into  the  chief  river  Acheron. 
IMm  Htya  that  St\  .\  \sa.-,  a  daughter  of  Ocean,  and  that,  when 
Zens  tumnumcd  the  gods  to  Olympus  to  help  him  to  fight  the 
Titua,  Styi  the  fiitt  to  come  aod  her  children  with  her; 
iMooe  at  a  nmwd  Zew  ordaiacd  that  tbe  nuwt  Mknm  Mth  «( 
the  godi  dwuld  be  by  her  and  that  her  cUMten  (Eawiatioii, 
Victory,  Power  and  Force)  should  always  live  with  htm.  Agun, 
Hesiod  teUs  us  that  if  any  god,  after  pouring  a  libation  of  the 
water  of  Styx,  forswore  himself,  he  had  to  lie  in  a  tranrc  for  a 
year  without  speaking  or  breathing,  and  that  for  nine  years  after- 
wards he  wiLo  c\>  I  -  li  d  tr<jni  the  society  of  the  gods.  In  historical 
limes  the  Styx  w.is  identified  with  a  lofty  waterfall  near  Nonacris 
in  Arr.adia.  rau.'i;ini;i.s  (vi:i.  17.6;  descrilies  the  liilT  over  which 
the  water  falls  as  the  highest  he  ha<i  ever  seen,  and  itideet!  the 
fall  is  the  highest  in  (jrcccc.  The  ancients  regarded  the  water  as 
poisonous,  and  thought  that  it  possessed  the  power  of  breaking 
or  dissolving  vcsscb  of  every  material,  with  the  exception  of  the 
boofofahooieOTaimile.  Ctomadning  the  undoubted  importance 
attached  by  the  anckots  to  an  oath  by  the  water  of  the  Styx 
(cf .  HerodotnavL  74),  aod  the  suppoeed  fatal  result  of  breaking 
it,  it  is  probable  that  drinking  the  water  originally  formtd  a 
necessary  part  of  the  oath,  and  that  wc  have  to  do  with  the 
tradition  of  an  ancient  imison  ordeal,  common  anionjist  l>arl>arous 
peoples  (for  the  geography  and  similar  eerenioiiies  ^ec  I  r.i/i.r''; 
Fiiusiiniui.  iv  ,  pp.  J50-J55).  The  [it-ople  in  the  iteighbourhood, 
who  call  it  .Mavro  Nero  (the  Black  Waiter  1.  still  tUnk  that  it  is 
unwholesome,  .\nd  that  no  vessel  will  hold  it. 

SUAKIN,  01  Sawakiv.  a  seaport  of  the  Anglo-Eg>-ptian  Sudan 
on  the  west  side  of  the  Red  Sea  in  10°  7'  N.,  37*  «/  £.  Pop, 
(1905),  10,500.  Suakin  stands  on  a  coralline  islet  OOOBacted  with 
the  sid>urb  of  El-Kef  on  the  mainland  by  a  caoieway  and  a 
viaduct  AcceasisgalnedtothehariMnv  throu|(hawiniKngaad 
daofmoB  paasage  over  1  m.  hmg,  termlnaling  in  a  deep  oval- 
iba^ped  baria  leveial  aciea  in  eitent,  and  completely  sMtcnd 


fi«m  all  uriada.  For  ceatarisa  tbe  dM  poet  «f  Ike  eaiten 
Sodan,  Soakin  bas  been  lince  1906  to  lone  exieat  toperieded  by 
Port  Sudan  (f.t.),  a  harbour  36  m.  to  the  north.  Tbe  cuateet* 
house  and  government  offices  present  an  imposing  frontage  to  the 
sea,  and  the  principal  houses  are  of  white  coral  stone  three  storeys 
high.  The  mosques  are  not  remarkable.  The  mainland  part 
of  the  towTi  is  surrounded  by  a  high  coral  wall,  built  in  18S4  to 
resist  <ier\ash  attacks.  .'Vbout  a  mile  beyond  is  a  line  of  outer 
forts.  The  rlimale  is  very  hot,  damp  and  unhealthy,  and  in  the 
summer  months  the  government  headquarters  are  remo%-ed  to 
Erkowit  35  m.  west  of  Suakin,  on  a  plateau  3000  ft.  above  the  sea. 

Suakin  is  le%  conveniently  situated  than  some  neighbouring 
points  (t.g.  Port  Sudan)  for  the  trade  with  the  Nile  Valley.  The 
island  is  without  water  and  the  harixNir  indiflcicDt;  yet  the attti^ 
mcatisaiKient.  Here,  aa  at  Mawniwa,  tiadas  weie  pwiumahly 
attracted  by  tbe  advaatagis  of  an  ntaind  site  wUdi  protected 
them  fiom  the  raids  of  the  nomad  Arabs  of  tbe  mainland.  The 
country  inland  belonged  in  the  middle  agis  to  the  Beja  (q.t.), 
but  the  trading  places  stx-m  to  h.ive  Iteen  always  in  the  hands  of 
foreigners  since  I'lolcmais  Theron  was  established  by  Ptolemy 
I'hila>ielphus  for  intercourse  with  the  elephant  hunters,  .\fter 
the  rise  of  Mahommedanism  many  Arabs  settled  on  the  coast 
ani\  nii.xed  with  the  heathen  Beja,  whose  rule  of  kinship  and 
succcs.iion  in  the  female  line  helped  to  give  the  children  of 
mixc<l  marriages  a  leading  position  (Makrizi,  IMM,  i.  194  aeq., 
translated  in  Burckhardl's  Travels  in  Nubia,  app.  iii.).  Thus 
in  1330  Ibn  Batuta  found  a  son  of  the  amir  of  Mecca  reigning  in 
Suakia  ewer  tbe  Beja,  who  woe  his  ntother's  kla.  Makria 
■ays  that  the  dkf  fafcfiA«i^«  me  BomiBal  lloalenia  and 
were  called  Adarik  The  aaiir  of  the  Ibdaiib  was  atiU  sove- 
reign of  tbe  malnlsnd  at  the  thne  of  J.  L.  Burckbatdt's  vlalt 
(1814),  though  the  island  had  an  aga  appointed  by  the  Turkish 
pasha  of  Ji<ida.  The  place  wjis  scize<l  in  1 517  by  the  Turks  under 
Selim  the  Clreat.  but  TurKish  control  iliil  nut  e.\teini  inland. 
-Mehcmet  .\li  after  the  lonquest  of  the  Sudan  leased  .Suakin  from 
Turkey.  This  lease  Li;iie4  »:lh  'he  jiaslva's  death,  but  in  iSfi; 
Ismail  Pasha  reacquired  the  port  for  Egypt .  Till  the  supprcs.sion 
of  the  slave  trade  Suakin  was  an  important  slave  poit  and  it 
h.os  alwa)'s  been  the  plaoe  of  embarcation  for  Sudan  pilgrims  to 
Mecca.  Ix^timate  commerce,  rapidly  growing  before  the  revolt 
of  the  mahdi  (i88i),was  greatly  crippled  daring  the  continuance 
of  the  dervish  power,  though  the  town  itself  never  fell  into  thdr 
hands.  After  the  fall  of  the  khalifa  trade  revived,  the  imports 
bi  1899  being  valued  at  £180,000,  aa  against  £170,000  hi  tMa 
In  1906  the  figures  were:  imports,  £324,000;  exports,  £ii3,eoa 
Pearl  fishing  is  an  important  industry  and  cotton  is  cultivated  in 
the  ncighliourhortd 

Suakin  was  the  headquarters  of  the  Egyptian  and  British 
Iroofis  operating  in  the  eastern  Sudan  against  the  dervishes  under 
Osman  Digna  (sec  Egypt,  Milil'iry  Operaitons.  1884.  seq.). 
When  these  opicrations  were  bcRun  a  project  for  linking  Suakin 
to  Berber  by  railway,  first  propos<^  during  Ismail's  viccroyalty, 
was  revived  and  a  few  miles  of  rails  were  laid  in  1884.  Then 
the  Sudan  was  abandoned  and  the  railway  remained  in  abeyance 
until  1Q05-1Q06,  when  the  line  was  at  length  built.  The  railway 
has  a  terminus  at  Suakin,  but  Port  Stidba  was  chooea  aa  the 
principal  enttepAt  of  the  coBiBereecaiiied  by  die  laSway.  Nst- 
withstanding  the  livaby  of  its  newly  created  ncjghbonr,  the  trade 
of  Suakin  continued  to  devdopi.  The  port  is  connected  by 
submarine  rabies  with  Sues  and  Aden  and  with  Jidda,  which 
lies  ?oo  m.  north-east  on  the  Opposite  coast  of  the  Red  Sea 

I  see  Si  OAS',  §  .1  »ii;/ii-/:i;vf/iiiH). 

SUARDI,  BARTOLOMMEO  (r.  i4.v^-(-.  t^tfil.  Italian  painter 
ami  .irthitetl,  frequently  ealleil  Brani.iniini).  v.  a.-,  born  in  Milan, 
the  son  of  .\lberto  Suardi.  He  executcil  a  number  of  paintings 
containing  portraits  of  celebrated  personages  for  the  Vatican. 
In  1308  he  was  engaged  in  Rome.  Bramantc  d'Urbino  taught 
Bramantino  architecture,  and  the  pupil  assisted  the  master  in 
the  eiecution  of  the  interior  of  the  church  of  San  Satire,  Milan. 
In  1525  Bramantino  ma  appointed  aicUtect  (0  the  court  by 
Duke  Ffands  (II.)  Sfoiaa,  and  Us  aid  as  aa  engiBeer  ia  the 
defeneeef  Mifaui  brought  Urn  a  multitude  of  rewuds. 
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Bmrtoloauaeo  Saudi  bas  been  midt  oonfuMd  with  «  ceruio 
BFamantiito  da  Miliuio,  ot  vlwBi  VtMii  aaket  fnqiieBt  tttd 

specific  mention  in  his  life  of  Pieio  ddla  Fnuiccflca,  his  obaer- 

v.itimi.'i  ''.-I  LU-.-r. cnulo  Garofalo  and  (lirLiLimo  da  Carpi,  and  his 
life  tii  Jacopo  baiuiovino.  The  BranianLiuo  of  Vasari,  i(  he 
Mtoted  U  all,  nofkcd  for  Fope  Nieoln  V.  faetuMo  i4S»  and 

I45S- 

SUAREZ.  FBAMCBCO  (154S-1617),  Spanish  theologian  and 
philosopher,  was  bora  at  Granada  on  the  5th  of  January  1548, 
and  educated  at  Salamanca.  Iniluenced  by  the  Jc»uit  John 
Ramiies  he  catered  the  Society  of  Jesus  in  1564,  and  after 
teaching  phikMophy  at  Segovia,  taught  thMlogy  at  ValladoUd, 
at  Akala,  at  SalawaBca,  and  at  Rome  auoocMivdy.  Afur 
taUog  his  doctonu*  at  Evan,  he  was  named  by  PUEp  II. 
pcinc^pmfaMHraf  theolofjratCaiBbn.  Saansiaaybe«pa< 
^dered  almoat  the  last  embient  icpresentatlve  of  ■dwlastidnn. 
Ill  philoyiphiral  doctrine  he  adhered  to  a  moderate  Thomism. 
Oil  the  qmstlon  of  univcrsals  he  endeavoured  to  steer  a 
middle  course  Ix-twctn  the  panthciblically  inclined  realism  of 
Duns  Scotus  and  the  extreme  nominalism  of  William  of  Occam. 
The  only  veritable  and  real  unity  in  the  world  of  e>dstences  is 
the  individual;  to  assert  that  the  universal  exists  scp.iraicly 
ex  parU  rti  would  be  to  reduce  individuals  to  mere  arc  idcnis 
of  one  indivisible  form.  Suarcz  maintains  that,  though  the 
humanity  of  Sociatea  docs  not  differ  from  that  of  Plato,  yet 
they  do  not  constitute  rtaliter  one  and  the  same  bumanity,  there 
an  as  many  "  focmal  unities  "  (b  this  caaei  biunaaitles)  as  there 
ate  individuals,  and  ibcae  individuals  do  not  oonstitute  a  factual, 
but  only  an  fisrntial  or  ideal  unity  ("  ita  at  plan  indlvidua, 
quae  dicuntur  caae  ejusdcm  naturae,  non  sint  unum  quid  vera 
entitate  quae  sit  in  rebus,  sed  solum  fundamentaliter  vcl  |>er 
intellectum  ").  The  farm.il  unity,  h.i.wevcr,  is  not  an  arbitrary 
creation  of  the  mind,  but  txisib  ;ii  uuturu  rci  ante  omncm 
operationcm  intcllcttus."  In  theology.  SjarLV  ^iKached  himself 
to  the  doctrine  of  Luis  Molina,  the  (.ekbiiiled  Jisml  professor  of 
Evora.  Molina  tried  to  reconcile  the  doctrine  of  prtnle&tination 
with  the  freedom  of  the  human  will  by  saying  that  the  pre- 
destination is  consequent  upon  Ck>d's  foreknowledge  of  the  free 
determination  of  man's  will,  which  is  therefore  in  no  way  affected 
by  the  fact  of  such  predestioatioa.  Suarez  endeavoured  to 
Rcoodle  this  view  with  the  mon  orthodox  doctrines  of  the 
efficacy  of  gnoe and  speciaIclectioQ,nudiitaiDinf  that,  tiwugh  all 
sbaie  in  an  abaobacly  anfficiit.  gneob  tbeia  6  gnatod  to  tbe 
elMt  a  grace  wbhdi  b  so  adapted  to  tbair  peculiar  dispositions 
an  l  I  ircumstances  that  they  infallibly,  though  at  the  same  time 
quite  freely,  >'ield  themselves  to  its  influence.  This  meili;Ui/-ing 
system  was  known  by  the  name  of  "  conjfruism."  Suarcz  i.s 
probably  more  important,  however,  as  a  philosophical  jurist  than 
as  a  theologian  or  mela[)hy.sician.  iii  Isii  extensive  work 
Tractalus  de  UgiOus  ac  dto  Ugislalore  (reprinted,  Loudon,  i6;o) 
he  ii  to  some  extent  the  precursor  of  Grotius  and  Samuel  Pufen- 
dorf.  Though  his  method  is  throughout  scholastic,  he  covers 
tbe  same  ground,  and  Grotius  speaks  of  him  in  terms  of  high 
iMIpect.  Ibe  fuadamental  position  of  tbe  wodi  is  that  all 
Ic^datlvc  aa  mO  at  ail  paternal  power  is  deifvod  fcsu  God, 
and  tbat  tbe  authottity  of  eveiy  law  resolves  itidf  bito  His. 
Suares  refutes  the  patriaicfaal  tlieory  of  government  and  the 
divine  right  of  kings  founded  upon  it-  -doctrines  popular  at  that 
time  in  England  and  to  some  extent  on  the  Continent.  Tower 
by  its  very  nature  belongs  to  no  one  man  but  to  a  multitude 
of  men;  and  the  re.i.son  is  obvious,  since  all  men  are  born  equrd. 
It  has  been  po;iHc<l  out  that  this  accorils  well  with  the  Jesuit 
policy  of  depreciating  the  royal  while  exalting  the  papal  preroga- 
tive. Rut  Suarcz  is  much  more  moderate  on  this  point  than  a 
writer  like  Mariana,  approximating  to  the  mo<lern  view  of  the 
rights  of  ruler  and  ruled.  In  1613,  at  the  instigation  of  Pope 
Paul  v.,  Suares  wrote  a  treatise  dedicated  to  the  Christian  princes 
of  Euinpe,  entitled  DiiftHtio  eatkolieae  fUei  contra  an^icMute 
secfos  mttts.  This  was  dissctad  agabist  tbe  oath  of  allcgbutce 
which  James  I.  ended  from  bis  subjects.  James  cansed  it  to 
be  burned  by  tbe  common  hangman,  and  {brimde  ita  perusal 
under  the  severest  penalties,  complaining  bitterly  at  the  same 


lime  to  PMHp  HL  tbat  be  ihouhl  harbour  in  bis  domnuons  a 
declared  cnamy  of  the  thiwieaadnMllesty  of  kings.  SuarezUved 
a  very  humble  and  simple  life.  He  die<)  after  a  few  days'  illness 

on  the  ijth  of  September  1617  at  Lisbon. 

The  collixrtcd  works  of  Suarez  ha>-c  hcen  print<-<l  at  Mains  and 
Lyons  (1630),  at  Vcake  (t7ao-i75i)i  at  BeMnom  <i85fr-iWa)  and 
in  the  collection  of  the  Abbe  Mignfc  Hb  life  has  been  written  by 

Deschani|><i  {Vila  Fr.  Suaresii,  Ptrpignan,  1671).  The  chief  modern 
aiiilii>rilii"<  ire  K.  Werner's  Franz  Suam  u.  die  Schntaslik  drr 
Irtzien  Jahrhundrrie  ( RcgFnsbur][,  1861),  ami  Stockl's  Ceschuhle 
der  I'kUosopkit  des  MiUMltr*,  liu  643  ik^. 

SUBIACO  (anc.  SubliKfueam),  a  town  of  Italy,  in  the  province 
of  Rome,  from  which  it  is  47  m.  £.  by  rail,  picturesquely  situated 
on  tbe  right  bank  of  the  Anio,  1539  ft.  above  sea-level. 
(igei),  7076  (town),  Boos  (ooasmiue].  It  bss  ironworics  and 
papeMnills.  Sublaqaenm  was  so  oaOed  from  its  positioit  luder 
the  three  aitifidal  lakes  constructed  in  the  gorge  of  the  Anio 
in  connexion  with  the  aquedvict  of  the  Anio  Novus.  w-hich  had 
its  intake  at  the  lower  end  of  the  lowest  of  them  (the  Simbruina 
Siagna  of  Tacitus).  On  the  l>anks  of  this  lake  N'cro  constructed 
a  villa,  in  the  remains  of  which  was  found  the  beautiful  he:-d- 
le.ss  statue  of  a  youth  kneeling,  now  in  the  Mu>.' u  dcilc  Te.'nie 
at  Rome.  'I'here  is  no  mention  of  the  villa  after  Neros  time. 
The  lakes  gradually  ceased  to  exist  owing  to  the  action  of  the 
.Anio.  the  last  dam  being  washed  away  in  1305.  In  494  St 
Bi  nnlii  1  r. :  irni  to  this  .si>ot,  then  already  deserted,  and  took  up 
his  abode  as  a  hermit  in  a  cave  (Sacro  Speoo)  above  tbe  lakes  of 
the  Anio.  In  505,  probabfy,  be  founded  the  fint  of  hb  twMve 
momssteries,  cQmpiiiih>g  their  mmibcr  betneea  s>o  ^ 
wlien  be  went  to  Cassino.  Tbe  dnonidcs  state  that  the  principal 
monastery  was  devastated  by  tbe  Lombards  in  6ot,  and  rebuilt 
in  705;  but  there  is  little  foundation  for  these  statements.  The 
first  authcnlir  liomment  that  we  have  is  the  mention  in  the 
I.ibrr  ponlitnulis  of  the  gift  of  vestments  by  Loo  IV.  (847-855) 
to  the  monastery  of  S.  Silvester,  S.  Benedict  and  S.  Scholastica, 
and  to  the  church  of  SS.  Cosma.s  and  Damian.  The  former  is 
probably  that  at  the  Sacro  Spcco.  The  monastery  was  conlirmed 
in  its  possessions  by  Pope  Gregory  I.'  and  his  successors,  and 
had  by  the  loth  centoqr  wy  considerable  knded  properties 
with  feudal  jurisdiction  enumerated  in  several  documents,  tlie 
first  dating  from  926,  and  an  inscription  of  1053  (cf.  Regesto 
suUaetim,  Rome,  1891).  The  church  dedicated  to  S.  Scholastica, 
S.  Benedict^  sister,  waa  elected  in  981,  according  to  aa  faisctip- 
tion  belongfatg  to  a  Uter  date,  Imt  carved  upon  a  slab  decorated 
whh  reliefs  of  tbe  end  ot  tbe  8th,  or  the  beginning  of  the  oth. 
Century. 

In  105J  the  church  was  restored  and  a  campanile  bjili,  which 
still  exists;  and  in  the  niiildle  of  the  13th  century  the  church  was 
rebuilt  in  the  Gothir  style.  Other  buildings  grow  up  round  it; 
the  cloister  on  the  riRhl  is  a  fine  Romanesque  arcaded  court  with 
twisted  columns  and  mosaics,  the  south  side  of  which  was  con- 
structed by  Lorenzo,  the  first  of  the  family  of  the  Cosmati,  early 
in  the  13th  century,  while  the  other  three  sides  are  due  to  his 
son  Jacopo  and  to  Jacopo's  sons  Luca  and  Jacopo,  who  worked 
here  in  the  time  of  the  abbot  Lando  (1227-1143).  Tlie  imgalar 
atrium  in  fnnt  of  the  dnnch  is  pnribobly  ooDtcmpasiiy  with  ita 
reoonstiuction  bi  tbe  Gothic  s^  about  iay4,  while  the  outer 
court  dates  from  the  end  of  tbe  ititb  century.  The  drarcb,  whh 
the  exception  of  the  campanile,  was  modernized  in  1771-1777. 
The  right  of  the  monks  to  elect  their  own  ablx)t,  who  had  by  that 
time  obtained  a  ixisiliori  of  great  importance,  was  cat'.cene<l  in 
li^i,  and  in  1455  the  ablntt  was  suspended,  ajid  the  administra- 
tion handed  over  to  the  Spanish  cardinal,  ( iiovanni  Torqurma<la. 
For  the  whole  of  the  idth  century  it  was  in  the  h.inds  of  the 
Colonna  family,  who  were  commendnlorics  of  it.  During  the 
17th  century,  the  Barbcrini  held  it,  but  in  1753  Benedict  XIV. 
separated  the  spiritual  and  temporal  dominions,  placing  the 
hitter  under  officials  directly  dependent  on  the  papacy.  The 
commeodatotiea  were  as  a  rule  cardinals.  As  regards  monastic 
disdplfaie,  the  abb^  bad  afam  1514  been  subject  to  tbe  rule  of 
Monte  Caaibw,  and  it  waa  only  in  1873  tbat  it  mgabied  from- 

>  The  bttti  of  596  attributed  to  hfoa  is,ho«e«er,  nowicoognlsed 

as  apocryphal. 
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Plus  IX.  its  independence  and  became  an  atHonomous  oongfe- 
gation.  Arnold  Pannartzand  Conrad  Schweinheim,  two  German 
ecclesiastics,  set  up  here  the  first  printing  press  iu  Italy,  issuing 
an  edition  «{  Donatu*  (1465),  followed  by  one  of  Cken  (1465) 
and  of  Lactantiua  (1463).  QqpiMofiiieLicUatiH^alllnAugus- 
tine  of  14A7,  iiUdi  wu  prabaUjr  printed  not  hm  bet  h  Rome, 
wMthor  tfat  pffaiteri  ndgiiMd  in  that  year,  mmI  of  other  rare 
incunoMs  an  tdU  pracrved  here.  Still  more  interesting 
is  the  monastery  of  the  Sacro  Speco,  higher  up  the  lull,  dating, 
!l  would  ii-cni,  from  the  Qth  century,  though  little  e.irlier 
than  the  15th  rrniains.  The  Grotta  dei  Pastori  contains  aonu- 
fresci>es  of  ihc  i)ih  icntury.  wh  lc  the  Sacro  Speco,  or  cave  of 
Si  Hcnedicl,  contains  IrcstucMi  <if  the  i.Uh.  an<l  so  docs  the  lower 
church,  the  latter  having  been  iJecurated  in  the  drsi  twenty  years 
of  the  13th  century,  and  in  part  repainted  in  the  latter  half  of 
the  same  century  by  an  otherwise  unknown  master  Conxolus. 
The  upper  church  contains  scenes  from  the  life  of  Christ  by  an 
unknown  Sicncse  master  of  the  end  of  the  14th  century,  to  whom 
is  also  auxibutable  a  lemarkable  ficMO  of  the  triiUB(th  of  death. 
OB  the  Miks  fnai  the  tower  dmdt  to  the  dei  Pastori, 

and  Mne  isth-ceatwy  wock,  and  in  the  chqiid  of  S.  Gregory  a 
nanaffcable  portcalt  of  St  Fraads  of  AmU  (who  was  perhaps 
here  in  1218),  probably  painted  before  1328,  as  it  lacks  the  haJo 
and  the  stigmata.  The  whole  group  of  buildings  is  constructed 
agii  ii^t  I  hi- rorky  sides  of  !  hi  ^;'irfTr.  p.irt  of  it  mi  ninssivr  suli- 
st  rui-tioris.  The  town  conlam.H  various  buildings  lonslruiitil  by 
Pius  VI.,  who  as  cardinal  was  commendatory  abbot  of  Subiaco, 
It  is  crowned  by  a  medieval  castle  constructed  originally  by 
Gregory  \1I. 

Sec  P.  Egidi,  G.  Giovannoni,  F.  Hermanin,  V.  Fcderici.  /  Monas- 
leri  di  SuSiaeo  (Rom  1904):  A.  Cotasand.  UAmitiit  (Benpmo, 
1906).  (T.  M.) 

IVBINFBUDATION,  in  Etiglish  law,  the  practice  by  which 
tenants,  holding  land  under  the  king  or  other  superior  lord, 
caived  oat  In  tilck  twn  by  tubletting  or  ilipnifmg  a  part  of 
their  bods  new  and  distinct  tenurea.  The  tenants  were  termed 
"  aeiae-lonis,*'  with  regard  to  those  hoUfaig  fram  them,  the 
immediate  tenant  betng  tenant  m  ea^Ue.  The  lowest  tenant  of 
idl  was  the  freeholder,  or,  as  he  was  sometimeB  termed  tenant 
paravail.  The  Crown,  who  in  theory  owaod  all  lands,  was  lord 
paramount.'  The  greut  lords  looked  with  dissatbfaction  on  the 
increase  of  such  subienures.  .-Vccordingly  in  1200  a  statute  was 
passed.  Quia  emptorts,  which  allowed  the  tenant  to  alien.itc 
whenever  he  ple,iscii.  but  the  .-ilirnec  or  person  to  whom  he 
granted  wa-t  to  hold  :he  land  not  of  the  alienor  but  of  the  same 
immediate  lord,  and  by  the  same  aenricca  as  the  alienor  held  it 
before.   (See  further,  Manor.) 

SUBJECTIVISM,  a  phikMophlcal  term,  applied  in  general 
to  all  theories  which  lay  sticiB  on  the  piuely  mental  sides  of 
eqwrienee  oppoted  to  objectivism.  la  the  aanowest  sense 
anb^etivfam  fees  to  the  logicai  eatienw  of  denyfaif  that  mind 
can  know  objects  at  all  (cf.  SOUMUIC).  Ibe  doctrine  origioatcs 
in  the  fact  that  the  most  elementary  p^chic  phenomena  pre- 
suppose in  addition  to  the  data  of  the  senses  (which  as  such  are 
nramcntary)  a  combining  action  of  the  mind.  (See  Idealism  '  , 

SUBLEYRAS,  PIERRE  (1600-1740).  French  painter,  was  tx  rn 
at  U^e-s  (Gard)  in  ihog  Uc  left  France  for  Italy  in  17JS,  having 
carried  otT  the  f^rismi  prix.  IIc  there  painted  for  the  (".mons  of 
.\sti  "  ('hrLsi's  \'isit  to  the  Ifouse  of  Simon  the  l'.Sari«-e 
(Louvre,  eugraveti  by  Subleyras  himself),  a  large  work,  which 
made  his  reputation  and  procured  his  admission  into  the  .\cademy 
of  St  Luke.  Cardinal  \'alenti  Goozaga  next  obtained  for  him 
the  order  for  "  Saint  Basil  and  the  Emperor  Valcns  "  (small 
Study  in  Louvre),  which  was  enecuted  in  mosaic  for  St  Peter's. 
Boiedict  XIV.  and  all  the  princes  of  Rome  sat  to  him,  and  the 
pope  kfaaself  oommaaded  two  gnat  pamtinga— the  "  Macriage 
of  St  Catheiiae  **  and  the  "  Eataar  of  St  CaniDa  wUcb  be 
plaeed  la  Ua  private  apanmenu.  Subleyras  shows  greater 
individnslity  in  ids  curious  genre  pictures,  «^ich  he  produced 
in  considerable  Donber  (Louvre).    In  his  illustrations  of  La 

■  Paramount  and /sraesit  are  derived  frooi  the  Latin  ad  montem 
and  ad  ttttmm,  HgNilyiiig  the  Mgheat  and  iawest,  icspectivdy. 


Fontaine  and  Boccaccio  his  true  relation  to  the  modern  era 
comes  out;  and  his  drawings  from  nature  are  often  admirable 
(see  one  of  a  man  draped  in  a  heavy  chwkia  the  British  Museum). 
Exhausted  by  overwork,  Subleyna  tried  a  cfawge  to  Naples, 
but  letnned  to  Aone  at  the  cad  of  a  few  montha  to  die 
(May  sS,  1749)'  His  wife,  the  celebrated  nbdatuie  patatcr, 
Maria  Fdioe  TibsMi,  was  rister  to  the  wife  of  TrfanolUare. 

SUBUME  (I-at.  sMimis,  exalted),  in  aesthetics,  a  term  appl!e<l 
to  the  quahty  of  transccndant  greatness,  whether  physical,  moral, 
intellectual  or  artistic.  It  is  specially  used  for  a  greatness  with 
which  nothing  else  can  be  coniparcil  and  which  is  beyond  all 
possibility  of  calculation  or  iiic  i  ureniuiit.  PaychologicalJy 
the  effect  of  the  perception  of  the  sublime  is  a  feeling  of  awe  or 
helplc-ssncss.  The  first  study  of  the  value  of  the  sublime  is  the 
treatise  ascribed  to  Longinus  (g.v.),  On  the  Sublime  (strictly 
n«pl  (V'Oi't).  Burke  and  Kant  both  investigated  the  subject 
(cf.  Burke's  Essay  on  the  Sublime  and  Beautijtd,  1756)  and  both 
distinguished  the  sublime  from  the  beautiful.  Later  writers 
tend  to  include  the  sublime  in  the  beautiftii  (aee  Aiammca). 

SUnOOIUL  nu.  The  phnw  "euUfaninal  self."  wUch 
is  one  that  hes  figwed  taigely  of  noent  yean  In  diiciiisieas  of 
the  problems  ol  "  Fqrcbical  Reseerch,"  owes  its  wide  currency 
to  the  writings  of  F.  W.  H.  Myers,  especially  to  his  posthumous 
work  Human  Personalily  and  its  survival  of  Bodily  Druth.  It 
is  used  in  a  wider,  looiier  seiibe  and  a  narrower,  stricter  sense, 
which  two  s<_'nws  are  often  conlLis.ed  in  a  way  very  detri- 
mental to  clear  ihinkinR.  In  the  stricter  usage  thi  phrase 
im[)lics  the  ])eculiar  conception  of  human  per.sonalily  exjxtundcd 
at  great  length  and  svith  a  \seallh  of  learning  and  eloquence  by 
Myers;  it  stands  for  an  hypothesis  which  seemed  to  its  author  to 
bring  almost  all  the  strange  facts  he  and  his  associates  observed, 
as  well  as  many  ;illcged  facts  whose  reality  still  remains  In  db- 
pute,  under  one  scheme  of  explanation  and  to  bring  them  alio 
into  intelligible  relation  with  the  body  of  generally  accepted 
scientific  principles.  But  Che  pkase  "  SubUmuul  Self  "  is  now 
oKeo  used  by  those  who  do  Mtfnlly  accept  Myers's  hypotheals, 
as  a  convenient  lieading  to  which  to  refer  all  the  facts  of  many 
different  Itinds  that  seem  to  imply  subconscious  or  unconscious 
mental  operations.  This  srticle  is  only  concerned  to  expound 
the  meaning  of  the  phrase  as  it  was  employed  by  Myers,  and 
it  is  much  to  be  wished  that  it  should  only  be  useti  in  this 
stricter  sense. 

In  the  speculations  of  Schopenhauer  and  of  Eduard  von 
Hartmann,  ;hc  '  rrccjiT;',  i.ius  "'  played  a  frrc  ii  part  as  a  meta- 
physical principle  explanator>'  of  the  phenomena  of  the  life  and 
mind  of  both  men  and  animals.  But  with  these  exceptions,  the 
philosophers  and  psychologists  of  the  19th  century  showed  them- 
selves in  the  main  reluctant  to  admit  the  propriety  of  aigr  con- 
ception of  unconscious  or  subconscious  mental  states  or  opera- 
tions. The  predominant  tendency  waa  to  regard  as  the  issue  of 
"  automatic  "  nervoua  action  or  of  "  unoonsdoua  cerebration  " 
whatever  bodily  BHrvementa  seemed  to  talce  place  independently 
of  the  consdousoess  and  voUtioo  of  the  subject,  even  if  those 
movements  seemed  to  be  of  an  intelligent  and  purposeful 
I  cliara  ter  This  altitude  towards  the  subconscious  is  still 
HiiLiit  11111.1I  hy  sc)mc  of  the  more  strictly  orthodox  scientists; 
but  it  is  now  very  widely  acce[ited  that  we  must  recognize  in 
some  sense  the  reality  of  subconsciol;^^ness  or  c^f  s'jbliminal 
psychical  process.  The  conception  of  a  limrn  Ithreshokb  of 
consciousness,  separating  subconsiious  or  siiblimitial  psychical 
process  from  supraliminal  or  consci<nis  psychical  process, 
figured  prominently  in  the  works  of  G.  T.  Fechner,  the  father 
of  psycho-physics,  and  by  him  was  made  widely  familiar. 
Fechner  sought  to  prove  that  a  sensory  stiaiulus  too  feeble  to 
affect  consciousness  produces  nevertheless  a  pqpchical  effect 
which  remains  beknr  the  threshold  of  comciOMaeM,  and  he  tried 
to  show  ground  for  bcBevIng  in  the  eibtenoe  of  a  vait  Teaim  of 
such  subliminal  paycUcal  pfoccties.  But  his  arguments,  founded 
though  they  were  on  epoch-making  experiments,  have  failed 
to  carry  conv-iction:  and  it  is  in  the  main  on  other  grounds 
than  those  adduced  by  Fechner  that  the  reality  of  modes  of 
mental  operation  whicfa  may  properiy  be  called  suboonsdous  or 
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■ablimiiiil  ii  now  ge&eraUy  ■dnuited.  During  the  last  quarter 
of  the  i9lh  and  tkenpeaing  ycui  ol  the  aoUi  ccnluiy,  then  hw 
been  accunitthtBd  a  warn  of  obeervMioM  wUch  suBKcat  in  the 

opinion  of  muy  of  thoee  best  qualified  M  itidfe«  to  establish  the 
reality  of  processes  which  express  themselves  in  purposeful 

atlions  and  which  bear  all  ihc  marks  from  which  wc  arc  accus- 
tomed to  iiifi:r  conscious  cogmiion  and  volition,  bul  of  which 
ncvcrthclc-is  the  b>ubjc-ct  or  normal  pcrsoiialily  hoi  110  knowledge 
or  awajreiicbs  other  than  such  as  may  be  shared  by  any  second 
person  observing  his  actions 

Among  the  commonest  and  most  striking  01  such  manifesta- 
tions is  the  "  automatic  writing  "  which  a  considerable  proixirtion 
of  normal  persons  arc  capable  of  producing.  A  ]>crson  who  has 
this  power  may  sit  absorbed  in  TeadinS<Mr  h>  C<*'>^''^'^t><'"> 
hit  hand  ptoduoea  wrilteo  woids  or  sentences,  of  which  he  knows 
BOtUng  iBtfl  Iw  aftaniania  leads  thetn.  The  matter  w  written 
virin  in  dUbnnt  cnca  torn  illei^bly  soawled  fngmenu  of 
wndi  and  teateooet  to  long,  oonnected,  sooietitMt  eloquent, 
frequently  mm  at  kia  dramatic,  disquisitlOM.  la  some 
cases  the  "  autooiatkally "  writing  hand  can  be  induced  to 
make  intelligible  replies  i<>  r.H  siions  whispered  or  otherwise  put 
10  the  subject  in  surh  a  way  ;ls  not  to  draw  his  attention  from 
-lome  other  nl  jlci  ur  lopic  with  which  it  seems  to  be  fully 
occupietl.  in  some  cases  the  matter  so  written  stales  (acts 
previously  known  to  the  subject  bul  which  he  is  unable  tu 
recollect  by  any  volu^tary  effort.  And  in  rare  cast-s  the 
nutter  written  seems  to  imply  knowledge  or  capacities  which 
the  subject  was  not  believed  to  possess  cither  by  himself 
or  by  hb  friends.  Other  actions,  including  connected  speech, 
may  bo  praduoed  in  a  similar  (asliion,  and  in  the  last  case 
the  wbjaet  bean  and  uadrmiuids  the  words  uttered  from  his 
own  mouth  in  the  some  wty  only  as  those  from  the  mouth 
of  anotlier  penon.  "  TaUe-tnttng,"  "  pbmdittto-wcilli^"  and 
ibe  various  similar  morles  of  spelling  out  by  the  aid  of  a 
code  intelligible  replies  to  questions,  which  have  long  been 
current  in  spirilis-.ii  ciriles  and  which,  by  those  who  practise 
them,  are  often  re>;ar<k(l  as  the  operations  of  dLscrobodied 
intelligcncs,  seem  to  belong  to  the  same  das-s  of  process. 
In  extreme  cascs  the  manifestations  of  such  sulKonsciuus  or 
(better)  co-conscious  o(H!ralions  arc  so  frequent,  exhibit  so 
much  continuity  and  express  so  dearly  a  train  of  thought,  pur- 
pose and  memory,  that  they  compel  us  to  infer  an  organized 
personality  of  which  they  are  the  expression;  such  are  the  cases 
of  double  or  roullifdc  consciousness  or  personality.  Very  sinul.ir 
maniffstatiotut  of  a  "  co-consciousness  "  may  be  produced  in  a 
considerable  proportion  of  apparently  normal  persons  by  meant 
of  post-hypnotic  augfcstion;  aa  when  auggestioaa  an  made  during 
hyiNiosis,  whidi  aftaiwanla  tbt  mbject  caniet  out  witbont  being 
awue  of  the  aciioni,  or  «f  tha  lignab  in  Ksponse  to  wUdi  he  acu, 
and  without  any  awareness  or  remembrance  of  the  nature  of  the 
suggestions  made  to  him.  The  more  sober-minded  of  the  investi- 
gators of  these  phenomena  have  sought  to  display  all  such  cases 
as  instances  of  division  of  the  normal  personality,  and  as  expli- 
cable l)y  ;he  principle  of  cerebral  dissociation  (see  Hypnotism); 
the  more  advemuroiL-,.  concciurating  iheir  attention  on  the 
more  extreme  instances,  regard  all  such  manifestations  as  in- 
stances of  the  possession  and  control  (partial  or  comj>lctc)  of  the 
organism  of  one  person  by  the  spirit  or  soul  of  another,  generally 
a  deceased  person.  Myers's  hypothesis  of  the  subliminal  self 
was  a  brilliant  attempt  to  follow  a  middle  way  in  the  explanation 
of  these  strange  cascs,  to  reconcile  the  two  kinds  of  eq>lanation 
with  one  another,  and  at  the  same  time  to  bring  into  line  with 
thaw  odnr  alkgcd  facts  of  perplexing  chanictw,  eqiedally 
veridical  hallucinations  (f.v.),  various  types  of  communication 
at  a  distance  (see  Telepathy)  ,  and  all  t  he  more  st  riking  instances 
of  the  operation  of  suggestion  an<l  of  hypnosis,  including  the 
exaltation  of  the  powers  of  ilsc  senses,  ol  '.he  memory  and  of 
control  over  the  organic  process<'S. 

Myers  (onccivrd  the  soul  of  man  as  capable  of  existing 
iniicpendetitly  of  the  binlv  in  s.;nic  sujHT-lcrrestrial  or  extra- 
tcrrenc  realm,  lie  regarded  our  normal  mental  life  as  only 
a  very  partial  ezpreasion  of  the  capacities  of  the  soul,  so  much 


only  as  can  manifest  itself  thmug}!  the  human  bnun.  He 
niMded  the  bcaio  as  still  at  a  oompantivehr  early  stage  of  it» 
evohitiM  aa  mm  tait.iiimMit  dueugli  wUdi  toe  soul  opcntes  In 
the  material  worid.  So  much  of  the  life  of  the  soul  aa  fella  to 

find  expression  in  our  coosdous  and  organic  Hfe  thnogh  its 

interactions  with  thb  very  inadequate  materia]  nedianism  re- 
mains beneath  the  threshold  of  consciousness  and  is  said  to 
cuiisiiiiiu-  I  he  subliminal  sell.  The  subliminal  self  as  thus  con- 
ceived woulij  be  tjeiier  described  as  the  subliminal  part  of  the 
St  It  .  a  part  v,  hith  surpasses  the  supraliminal  or  normal  conscious 
sell  to  an  indctinitcly  great  degree  as  regards  its  range  of  psychical 
faculties.  It  was  further  conceived  as  being  in  touch  with  a 
realm  of  psychical  forces  from  which  it  is  able  to  draw  supplies 
of  energy  which  it  infuses  into  the  organism,  normally  in  limited 
quantities,  but,  in  exceptionally  favourable  circumstances,  in 
great  floods,  which  for  the  time  being  raise  ttie  mental  operations 
and  the  powen  oi  the  mind  over  the  body  to  an  abiwnnaUy 
high  leVN. 

Xl  li  a  fcatwe  of  fbH  pvotcan  oooccptioKi  that  iBMy  of 
the  abnoimai  mental  manifestations  that  have  commonly  been 

regarded  as  symptoms  of  mental  or  nervous  disease  or  degenera- 
tion arc  by  its  aid  brought  into  line  with  mental  processes  that 
are  by  common  consent  of  an  unusually  high  type,  the  intuitions 
of  genius,  the  outbursts  of  inspired  poc-iy,  the  emotional  fervour 
or  '.lie  ecstasy  that  carries  the  martyr  triumphantly  through 
the  severest  trials,  the  enthusiasm  that  enables  the  human 
organism  to  carry  1  hrough  incredible  labours.  Myers's  hypothesis 
thus  Iwldly  inverts  the  dominant  vicve,  which  sees  in  all  depar- 
tures from  the  normal  symptoms  of  weakness  and  degeneracy 
and  which  seeks  to  bring  genius  and  ecstasy  down  to  the  level  of 
madness  and  hysteria;  the  hypothesis  of  the  subliminal  self  seeks 
to  level  up,  rather  than  to  level  down,  and  to  display  many  of 
these  departtires  from  normal  mental  life  aa  being  of  the  same 
nature  as  the  opcntions  of  genius,  as  being,  in  common  with 
these,  uprushes  of  the  subliminal  self,  which  temporarily  acquires 
a  more  complete  control  of  the  organism  and  therefore  achieves 
at  such  tim«  a  more  complete  e.xpression  of  its  powers.  And 
these  rare  displays  of  subliminal  capacities  arc  held  to  foreshadow 
the  further  course  of  mental  evolution,  to  afford  us  a  glimpse  of 
th?  higher  plane  on  which  the  mind  of  man  may  habitually  and 
normally  live,  if  further  evolution  of  the  ncr^'ous  system  shall 
render  it  a  less  inadequate  medium  for  the  exercise  of  the 
s:>iritual  faculties  and  for  the  influx  of  the  psychical  energies 
•.\hkh  at  present,  owing  to  its  imperfections,  ave  for  the  noit 
part  latent  or  confined  to  the  subliminal  self. 

This  bold  and  far-ita^bf  hypothesis  has  not  vp  to  the 
present  time  been  accepted  by  any  conaidecable  ntunbor  of  pro- 
fotional  peychoiogists,  thou^  ia  author's  great  liteiaiy  power 
has  sccurad  fer  bin  a  leqwctful  hearing.  The  comparative 
indifference  shown  to  it  by  the  scientific  and  philosophical  world 
must  be  ascribed  to  considerations  of  two  kin<ls.  In  the  first 
place,  it  is  rightly  felt  that  a  very  large  prof>ortion  of  the  alleged 
facts  which  ii  is  designed  to  explain  arc  i;n;  yet  supported  by 
evident  e  of  sj<  h  a  nature  as  warrants  an  unreserved  acceptance 
of  them.  Secof.dly.  even  if  further  invc-sligations  of  the  Ivpe 
of  those  carried  on  by  the  Society  for  Psychical  Research  should 
prove  Myer-iV  h.  |  ,  i  in  the  reality  of  all  or  most  of  these  facts  to 
have  been  well-founded,  there  will  remain  difliculiies  and  weak- 
nesses intrinsic  to  the  hypothesis,  which  at  present  seem  very 
serious.  In  addition  to  all  the  great  difficulties  that  must  attach 
to  any  conception  of  human  penonaUty  aa  a  ipirittMl  entity 
capable  of  eaiatmg  iadepeodeBtly  of  the  body,  Myen'a  eeocepUon 
ndma  auwy  difBcultles  peculiar  to  itaelf,  the  diief  of  whkh  may 
be  briefly  indicated.  First,  the  conception  of  the  relation  of 
the  subliminal  to  the  normal  or  supraliminal  self  is  in  Myers's 
presentation  extremely  vacillating  and  uncertain,  and  it  is 
probably  radically  incapable  of  <lcfinilion  and  consistency. 
Secondly,  two  alleged  supernormal  phenomena.  ;o  the  establish- 
ment of  which  "  psychical  rc-search  "  has  been  devoted  most 
energetically  and  (in  the  view  of  many  of  the  workers)  with  the 
greatest  success,  and  which  from  every  point  of  view  arc  the 
most  important  and  htteresting.  are  supenrarmal  coounrndcatioas 
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between  tbe  living  (tctc|>alh>-)  and  communication  between  the 
dead  and  the  livinf.  Now,  U  cithct  oc  both  of  thcte  modes  of 
oommaniailioa  thmid  eventuiQir  pwm  to  be  facts  of  nature, 
neither  will  need  the  hypothesis  «f  tha  sahUminal  seU  for  its 

explanation.   Such  evidence  as  we  have  ol  the  hitter  kind  of 

communication  is  almost  wholly  of  the  form  of  messages  written 
or  s[M>kfn  by  entranced  personi  (see  Tranck)  which  claim  to  be 
sent  by  the  souls  of  Ihc  dead  lo  frittxli  still  livitiR,  and  these 
messages  (if  thry  arc  what  they  claim  10  l>c>  imply,  and  were  held 
by  Myers  himwlt  ;o  imply,  possession  or  control  of  the  brain 
of  the  living  medium  by  the  sou!  of  the  dead  who  transmits  the 
message.  Both  phenomena  need,  then,  lor  their  explanation 
only  the  two  great  asMiniptions--first,  that  the  soul  is  an  entity 
capable  of  disembodied  eiistcace;  second,  that  in  its  psycho- 
pltysical  inleractioas  any  soul  is  not  suictly  confined  to  inter- 
actkn  with  one  particular  brain. 

The  tUid  treat  lUftcid^  Is  «f  aa  coMtioaal  order.  AUthe 
laimioas  icsauch  whoae  iwdta  Myers  hsa  aouj^t  to  haimonixe 
fay  meuis  of  Us  conoepliaD  of  the 


initialed  and  sustained  bgr  the  desire  of  proving  the  continued 
existence  of  the  human  penonality  af tsr  the  death  of  the  body. 
But,  if  Myers's  doctrine  is  tnie,  dut  which  sorvives  tiie  death  of 
tiie  body  is  not  tbe  normal  self-consdous  personality  of  a  man 
such  ss  is  known  and  valued  by  his  friends,  but  a  personality  of 
which  this  normal  personality  is  but  a  stunird  distorted  frag- 
ment; and  it  wouki  therefore  seem  that  accor<-ling  to  this  *i(j*'ttini' 
death  mu&t  involve  so  Rtrat  a  transformation  that  such  slight 
continuity  as  obtains  must  be  insufficient  to  yield  the  emotional 
satisfaction  demanded.  The  hypothesis  would  thus  seem  to 
destroy  in  great  measure  the  value  of  Ihc  belief  which  it  seeks  to 
Justify  and  sstobiish. 

See  F.  W.  H.  M>Tn,  Brmnn  PtrtonalHy  atuf  Hi  Surthal  of  BodUy 
Death  (ist  «^.,  I.ondon.  1903;  2nd  ed.,  abndKcd  and  edited  by  L.  H. 
Myeri-,  I^>ndon,  1907);  Morton  Prince,  Tht  Dinociation  of  a  Perum- 
alUy  (London,  1906);  J.  Jastrow,  The  Subconstious  (I^ndon.  n/rfo 
by  va 


Sec  also  many  papers  by  various  hands  in  Procerdingi  i>f  (he 
^OT  Psychical  Rtsearch,  especially  in  part  slvi.,  vol.  x\-ui..  and  tbe 
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